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IHosicHuTeJILHAA 3aNIHCKA

PabGouass mporpamma yueObHOTOo mTpeaMeTa «XUMHSA» SBISIETCS YacThlO OCHOBHOM
o0pa3oBaTenbHOM  MPOTPaMMbl  OCHOBHOTO  OOmiero  oOpaszoBaHuss ~ MyHUIIUTAIBHOTO
oOmeoOpazoBarenbHOro yupexaeHus nuneid Nel TyraeBCKOro MYyHHUIIMIIAIBHOTO —paifoHa,
YTBEPKIAEHHON NPUKA30M IUPEKTOPA:

s o0yudatotmxes 8 kimacca - oT 31.08.2020 roma Nel68/01-09 «O6 yrBepx)aeHUN
OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOITIETO 00pa3oBaHUM,

st obywarotmmxest 9 wracca - ot 31.08.2016 roma Nel64a/01-09 «O6 yrBepkaeHUU
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUSD.

Pabouas mporpamma coctaBiieHa Ha ocHOBe «IIporpaMMbl OCHOBHOTO 0011IeTO 00pa3oBaHMs
no xumuu, 8-9 xnacce» (aBropel O.C. 'abpuensH, A.B. Kynuosa, 2018 r.) B cootBeTcCTBUM CO
CIIEAYIOUMMH HOPMAaTHBHBIMU IOKyMEHTAMHU:

1. ®enepanpHas oOpa3oBaTenbHAsh TporpaMma OCHOBHOTO 0OIEro  0Opa3oBaHUS
(yrBepkaeHa npukazoM MuHHcTepetBa npocpemeHus Poceuiickoit @enepayu ot 18.05.2023 Ne
370 "OO6 yrBepxaeHuu deaepaabHOil  00pa3oBaTENBHOW MPOTPaMMbl  OCHOBHOTO — OOIIETO
obpazoBanus" (3apeructpuponat 12.07.2023 Ne 74223). [DnexrpoHHbI pecype| — Pexxum nocrymna:
https://static.edsoo.ru/projects/fop/index. htmk/sections/2

2. @enepanbHBIl TOCYIAPCTBEHHBIH 00pa30BaTENBHBIA CTaHAAPT OCHOBHOTO OOINEro
oOpazoBaHus (YrBepkaéH mpukazoM MuHoOpHayku Poccun Ne 1897 ot 17 nexabps 2010 rona).
[DnexTpoHHBII pecypc] - Pexxum JocTyna:
https://docs.edu.gov.ru/document/8f549a941631319a9f75532748d09fa/

3. Ilpuka3 Munucrepcrsa npocsetienust Poccuiickoit @enepaimu ot 21.09.2022 Ne 858
"O6 yrBepkaeHUH (enepaTbHOrO IMepedHs Y4eOHHKOB, JOMYHICHHBIX K MCIIOIB30BAHHIO TPU
pean3alnny UMEIOIMX roCyAapCTBEHHYIO aKKpeIUTaI[Mi0 00pa30BaTebHBIX ITPOrpaMM HauyalbHOTO
0011Iero, OCHOBHOTO OOIIEro, CpeHero o0Iero 00pa3oBaHusl OpraHU3aUsAMH, OCYLIECTBISIOIMU
00pa3oBaTENBHYIO0 JESTENbHOCTh W YCTAHOBJIGHHMSI TPENENBbHOTO CpOKa  HCIIOJIB30BaHUS
M CKITFOYEHHBIX y4eOHUKOB" [DneKkTpoHHBII pecypc] - Pexum JIOCTyTIA:
https://cdnstatic.rg.ru/up loads/attachments/2022/11/02/70799 fdc.pdf

4. TIlpuka3z Munucrepctsa npocsemenus Poccuiickoit @enepammu ot 21.07.2023 Ne 556 "O
BHECEHUM u3MeHeHHd B mpuiiokeHust Ne 1 m Ne 2 k mpukazy MuHHCTEpPCTBA MPOCBEILICHUS
Poccuiickoit ®eneparuu ot 21 centsaops 2022 r. Ne 858 "O6 yrBepxaeHun (enepaibHOrO MepedHs
Y4eOHMKOB, JIOMYIICHHBIX K HWCIOJB30BAHUIO NPH pEATU3AIMH HMMEIONMX TOCYIapCTBEHHYIO
aKKpeAUTAlNI0 00pa30BaTENIBHBIX MPOTPaMM HAdyallbHOTO OOILEro, OCHOBHOTO OOIIETO, CPEIHEro
o0mero o0pazoBaHUsl OPraHU3ALMSAMU, OCYIIECTBISIOIMMHU OOpPa30BaTEIbHYIO AEATEIBHOCTh, U
YCTaHOBJICHHU S TTPEACIIEHOTO CPOKA HCIIOJIH30BAHUS ICKITFOYCHHBIX YUeOHUKOB"

(BapeructpupoBan 28.07.2023 No 74502) [DnexTpoHHbli pecypc] — Pexum goctyna:
http://publication.pravo.gov.ru/document/0001202307280015

5. Ilpuxa3 Munucrepctsa npocsemieauss PO ot 02.08.2022 Ne 653 «O0 yrBep:xaeHUN
(enepanbHOro nepeyuHs IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, JONYIIEHHBIX K HCIOJIB30BaHUIO
IpU peaTn3alyi UMEIOIMX TOCYAapCTBEHHYIO aKKpeAuTaIuio oopazoBaTenbHbIX mporpamm HOO,
000, COO» (BapeructpupoBan 29.08.2022 Ne 69822) [DnexkrponHbIii pecype| — Pexum ngocryma:
https://edsoo.ru/wp-content/uploads/2023/08/%D0%9F %D1%80% D0%B8%D0%B A% D0%B0%
D0%B7-%E2%84%96-653-%D0%BE%D1%82-02.08.2022.pdf

6. [locranoBnenue [7aBHOTO TOCYTapCTBEHHOTO CaHUTApPHOTO Bpada Poccuiickoit
@eneparun ot 28.09.2020 Ne 28  «OO0  yrBepXKAEGHHM  CAHMTAPHBIX  IPABUI
CII 2.4.3648-20 «CanuTapHO-31UIEMHOIOTHYECKUE TPEOOBAHUS K OPraHU3AIMsAM BOCIIHUTAHHUS H
0oOydeHHUsl, OTIbIXa M O3OPOBJICHHS JETEH M MOJIOACKU» [DIEKTPOHHBIM pecypc| — Pexum
nocrtyna: http//publication.pravo.gov.ru/Document/View/0001202012210122

7. Yueonsiit mian MOY muneii Nel na 2023-2024 y4eOHbliA 101

8. Kanennapusriii yaeOnsbiit rpaduk padotel MOY muieii Nel na 2023-2024 yueOHbBINH 101

Pabouast mporpamma paccuntana Ha 68 wacoB B rox (2 4aca B HE/IENIO).
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Jis peanuzanuu JaHHON pabouyeil mporpaMMbl UCIIONIB3YETCS MaTepUaIbHO-TEXHUUYECKAs
6a3a LlenTpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HampaBiieHHOCTH «Touka
pocta». [Ipakruueckue paOoOThI, J1aOOPATOPHBIC ONBITHI U JAEMOHCTPALlMOHHBIE IKCIIEPUMEHTHI,
0003HauEHHBIE acTePUCKOM (*), MPOBOASATCS C UCIIOIB30BaHHEM U (PPOBOI 1abopaTopuu Releon u
Habopa 1aTYUKOB.

Pabouast mporpamma oprueHTHpPOBaHA Ha KCIIOJIb30BaHue cieayomero YMK:

Xumus. 8 wnacc: yaeoHuk / O.C T'abpuensu, N.I'. Ocrpoymos, C.A. CnankoB — M.: AO
«Ipocemenue», 2020

Xumus. 9 wnacc: yaeonuk / O.C I'abpuensa, N.I'. Octpoymor, C.A. CrnaakoB — M.: AO
«[Ipocsemenney, 2020

L. becnamoB, M.B. J[lopodeeB. Peanmuzamus 00pa3oBaTeNbHBIX  IPOTPAMM
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HAaIMpaBJICHHOCTEH MO XUMHUHM C HCIOJb30BAaHUEM
obopynoBanusi 1eHTpa «Touka pocra» / Merogudyeckoe mocobue. — M.: «leHTp
€CTECTBEHHO-HAy4YHOI'0 U MaTeMaTH4yecKkoro oOpasoBaHus», 2021.

OBIIASA XAPAKTEPUCTUKA IIPEJMETA

XuMmus, KaKk OJHa W3 OCHOBOIOJAraloImMX oO0JacTeil ecTecTBO3HAHUS, SBISETCA
HEOTHEMJIEMOM 4acTbi0 00pa3zoBaHUs HIKOIBHUKOB. IIIKONBHBIN Kypc XMMHM BKIOYAaeT 00BeM
XUMUYECKU X 3HAHUM, HEOOXOIUMBIN 111 GOPMUPOBAHUS B CO3HAHUM LIKOJIBHUKOB XMMHUYECKON
KapTUHBI MHpa. XUMHYEeckoe oOpa3oBaHME HEOOXOAWMO TakKe IS CO3JaHHsl y IIKOJIbHUKA
OTYETIMBBIX NPEACTABICHUNA O pPOJIM XUMHUHA B PEIICHUU DOKOJIOTMYECKHX, CBIPBEBBIX,
SHEPreTHYECKUX, IMPOJAOBOIbCTBEHHBIX, MEAMIIMHCKUX IMpolieM denoBedyecTBa. Kpome Toro,
OTpe/ielIeHHbI 00BbEM XHMUYECKU X 3HAaHUH HEOOX0AUM KakK JUlsl TOBCEAHEBHON KHU3HU, TaK U JJIs
JESITETPHOCTH BO BCEX 00JacTAX HayKd, HapOJHOTO XO35ICTBA, B TOM YHCIE HE CBSA3AHHBIX C
XUMHUEN HEMOCPEICTBEHHO.

M3yqas xumuio, oOydaroumecs Y3HAIOT O MaTepUAIbHOM E€IMHCTBE BCEX BEILECTB
OKPYKAaIOIIET0 MHpa, OOYCIIOBJIEHHOCTH CBOMCTB BEIECTB HX COCTaBOM M CTPOCHHUEM,
MTO3HABAEMOCTH U IIPEICKAa3yEeMOCTH XUMUUYECKUX ABJIEHUM. [109TOMY KaxK 1l Y€NOBEK, )KUBYLIMU
B MHUpPE BELIECTB, JOJDKEH MMETh OCHOBBI (D)YHJAMEHTAJIbHBIX 3HAHUH MO XUMHUM (XMMHYECKas
CHMBOJINKA, XWMHYECKAE TOHATHS, (AKThl, OCHOBHBIE 3aKOHBI M TEOPHH), ITO3BOJISIOIME
BbIPa0OTaTh MPEICTaBICHUSI O COCTaBE BEILECTB, UX CTPOCHHUU, MPEBPAILCHUSIX, TPAKTUYECKOM
UCIOJIb30BAHMH, a TAKKE 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MPEACTaBJIATh.

W3yueHue CBOICTB BELIECTB M HX IPEBPALEHUN CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO
MBIIIJICHUS, @ TpaKTHYecKas paboTa ¢ BelecTBaMu (JIaOOPATOPHBIE ONBITHI) - TPYAOJIIOOHIO,
aKKypaTHOCTH M coOpaHHocTH. Ha mpumepe xumuun oOydaronmecs MoJIydaroT IPEACTaBICHUS O
METO/IaX TO3HAHHUS, XapakTEepPHbIX JUISI E€CTECTBEHHBIX HAyK - OJKCIEPUMEHTAJIbHOM H
TEOPETUYECKOM.

ITosTOoMy B paboueil mporpamme 1Mo XUMUU HAIUIM OTPaKEHUE OCHOBHBIE COAEPIKATEIbHbBIE
JUHUHU:

® BEIIECTBO — 3HAHUS O COCTaBE M CTPOCHHMU BEUIECTB, MX BAXHEHIMX (PU3NYECKUX U
XHUMUYECKHX CBOMCTBAX, OMOJIOTUUECKOM ACHCTBUM;

® XUMHUYECKasl peakuusi — 3HaHUS 00 YCIOBMSX, B KOTOPBIX MPOSIBIISIFOTCS XUMHUYECKUE
CBOMCTB BEIIECTB, CIIOCO0AX YIPABICHUS XUMUUYECKIMU ITPOLIECCAMHU;

® [IPUMEHEHHUE BEUIECTB — 3HAHUS U OIBIT NIPAKTUUYECKON AEATEIBHOCTH C BEILECTBAMH,
KOTOpble Hauboyiee 4acTo YMOTPEOJSIOTCS B IMOBCEIHEBHOM JKM3HU, HIMPOKO HCIOJIB3YIOTCS B
MPOMBIITIEHHOCTH, CEJILCKOM XO35IIICTBE, HAa TPAHCIIOPTE;

® S3pIK XMMHU — CHUCTEMA BAKHEMIIMX NOHATUN XMMHU U TEPMHUHOB, B KOTOPBIX OHHU
ONMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHMYECKMX BEUIECTB, T. €. MX Ha3BaHUs (B TOM 4YHCIE U
TpUBUAJIBHBIC), XUMUYECKUEe (POpMYIIbl M ypaBHEHHUS], a TakKe MpaBua epeBoja nHGOpMaluu ¢
€CTECTBEHHOTO 53bIKa Ha SI3bIK XUMHUU U 00paTHO



IlocKkonbKY OCHOBHBIE COACPKATEIbHBIE JIMHUU LIKOJIBHOIO Kypca XUMHUH TECHO IIEpeInIe-
TEHbI, B MPOrpaMM€ COJEpXkaHUE IPEJCTABICHO HE MO JMHUAM, a 1o paszjaenaMm: «OCHOBHBIE
HOHATUS XUMUHU (YPOBEHb aTOMHO-MOJIEKYIISIPHBIX IpeAcTaBiIeHu)», «llepuonnyeckuii 3akoH 1
nepuoanyecKas cucreMa xumuueckux siemeHToB JI. M. MenneneeBa. CtpoeHHE BelECTBay,
«MHoroo6pazue XuMHUYECKUX peakiuii», «MHoroodpasue BELECTBY.

IEJA U 3AJJAYU KYPCA XUMHUU OCHOBHOM HIKOJIBI

OcHoBHoOe o011iee 00pa3oBaHue — BTOpas CTyMeHb o01ero oopazopanus. OQHONU U3 Baxk-
HEHIMX 3aJad »d3TOro AJTama sBJSETCS MOATOTOBKA OOy4JalOIMXCd K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U MpodeccruoHanbHOoro nyru. O0yyaronmecs TOJKHBI
HAyYUTbCS CaMOCTOSTEIBHO CTABUTH LIEJIM M ONPEHENATh MYTU UX JOCTUIKEHHS, MCIOJIb30BATh
NpUOOPETEHHBIM B ILKOJIE ONBIT JEATENbHOCTH B PEAJbHOM KU3HM, 332 paMKaMH Yy4eOHOTro
npoiiecca. [ 1aBHbIE 1€ OCHOBHOTO 0011IeT0 00pa3oBaHus:

1) ¢gopmHpoOBaHHE LIETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha TPHOOPETEHHBIX
3HAHUSIX, YMEHUSIX U CITOC00ax JESITeTbHOCTH;

2) mnpuoOpeTeHue OnbITa pa3HOO0Pa3HON NesITeIbHOCTH, TO3HAHUS U CAMOTIO3HAHUS;

3) MOJArOTOBKA K OCYILECTBICHUIO OCO3HAHHOTO BHIOOpA MHAMBUIyaIbHOW 00pa3oBaTesh-
HOM UK TPOQeCCUOHATBbHON TPACKTOPUH.

Bbonb1moit Bk1aa B JOCTHKEHUE TIIaBHBIX 1€ OCHOBHOTO 0011ero 00pa3oBaHusi BHOCUT
U3y4eHUE XUMHH, KOTOPOE MPU3BAHO 00ECIIEUUTD PEIICHUE CICAYIOUMX Heell.

1) dopmupoBaHHE CHCTEMBbI XUMHUUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYIHOU
KapTHUHBI MUPA;

2) pa3BUTHE JUYHOCTH OOydaronmxcs, (GopMHpOBaHHE y HUX TYMaHHUCTHYECKUX
OTHOUICHU I 1 3KOJIOTUYECKU 11€1€CO00Pa3HOro MOBEACH U B ObITY U TPYIOBOM J€ATENbHOCTH;

3) BbIpabOTKa MOHUMAaHHS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XHUMHH, a TaKKe
dopMHUpOBaHUE OTHOIICHUS K XUMHHU KaK K BO3MOXXHOW oOnmacTu Oymyimied mNpakTH4YecKou
NeSITeIbHOCTH;

4) QopmupoBaHUe YMEeHHS 0€30IaCHOTO OOpaIleHUs C BEIECTBAMH, UCIOJIB3YEMBbIMH B
MOBCEIHEBHOM KU3HH.

OcHOBHBbIE 3a0auu V3y4eHUs1 XUMHUH B LIKOJIE:

o gopmuposams y 00ydarOIMXcs YMEHHS BUAETh U MOHUMATh [IEHHOCTh 00pa30BaHMs,
3HAYMMOCTh XUMHYECKOTO 3HAHUS JUIsl KXKIOTO YeJIOBEKa HE3aBUCHUMO OT €ro
npodeCcCuOHaTBFHON JIEATEIHHOCTH;

o dopmuposams TPENCTABICHUS O XUMUUYECKONW COCTaBJIAIONICH €CTEeCTBEHHOHAYYHOU
KapTUHBl MHUPA; YMEHHS OOBSACHSATH OOBEKTHI W TPOIECCH OKPYXKAIOIIEH ICHCTBUTEIBHOCTH,
MCIIOJIB3YA JIJIsl TOTO XMMUYECKUE 3HAHUS;

®  0g1adesamb METOJIaMU HAYYHOTO MO3HAHUS JJIsi OOBSCHEHUS XUMHYECKUX SIBJICH UM U
CBOWCTB BEUIECTB, OI[EHKU POJM XMMHHU B PAa3BUTHU COBPEMEHHBIX TE€XHOJOTMH W MOJIY4EHUH
HOBBIX MaT€PHAJIOB;

®  gocnumviéams YOKJACHHOCTh B MO3UTUBHOM POJM XUMHUU B JKU3HU COBPEMEHHOTO
o0uiecTBa, HEOOXOJUMOCTH IPaMOTHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKPY)KAIOILEH Cpee;

®  npumensms TIONYy4EHHbIE 3HAHUM JUIsI OE30M1aCHOIO HCIOJIb30BaHUS BEUIECTB U
MaTepuajoB B OBITY, CEILCKOM XO3sICTBE W Ha MPOU3BOJCTBE, PEIICHUS MPAKTHYECKUX 3a71a49 B
MOBCEIHEBHOM JKU3HM, MPEIYNPEKACHUS SIBJICHUM, HAHOCSAIMX Bped 3J0POBBI0 YEJIOBEKa U
OKpYXKaloIlel Cpese;

®  pazsusamsv TO3HABATEIbHBIE UHTEPECHI, MHTEJUICKTYalIbHbIE U TBOPUYECKHE CIIOCO0-
HOCTH Y4YalMXCsl B MPOLIECCE M3YYEHUS] MU XMMHUYECKOM HAyKH W €€ BKJIaJa B COBPEMEHHBIM
HAY4YHO-TEXHUYECKUI TTPOTpecc;

o dopmuposams BaxKHEHINE JIOTUYECKUX OIEpaluii MBIIUIEHUs (aHAIN3, CUHTE3,
0000111IeHNEe, KOHKPETU3AllMsl, CPABHEHHUE U JIp.) B IIPOLIECCE TTO3HAHUS CUCTEMBI BaXKHEHIIIMX
MOHSTUI, 3aKOHOB U TEOPHUI1 O COCTaBE, CTPOEHUU M CBOMCTBAX XMMUYECKUX BEILECTB;

®  081a0esamsb KIOYEBBIMH KOMIIETEHIIUSIMHU (y4eOHO-T03HABATENbHBIMH,
UHQOPMAITMOHHBIMU, IIEHHOCTHO-CMBICTIOBBIMH, KOMMYHHKATUBHBIMHU ).



Ilnanupyembie pe3y/bTaTbl 0CBOCHHUS YU4eOHOr0 npeamMera « XuMHusH)

N3ydenne XaMuu Ha ypOBHE OCHOBHOTO OO0ITIeTO 00pa30BaHMS HAIPABIICHO HA JOCTHIKEHHUE
00yJaro IMMHUCS IMYHOCTHBIX, METAMPEAMETHBIX H TPEIMETHBIX PE3yIbTaTOB OCBOCHUS y1eOHOTO
npeaMeTa.

JImyHOCTHBIE pE3YyNbTaThl OCBOCHMS MPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs
JOCTUTAIOTCA B X0Jie¢ 00y4eHUs] XMMHH B €UHCTBE YUeOHOW M BOCHUTATENLHON NEATENFHOCTU B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCHIACKAMHU COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMH, HPUHSTHIMU B OOILECTBE MpaBUJIAMU M HOPMAaMU IOBEICHUS M CIHOCOOCTBYIOT
mpolieccaM CaMONO3HAHU S, CAMOPA3BUTHS U COITUATN3AIMN O0YJaOIXCSL.

JInuyHOCTHBIE Pe3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYJAIONMXCS PYKOBOICTBOBATHCS
CHUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIMM M pacllMpeHue OIbITa JEsITeIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpHOTHYECKOTO BOCITUTAHUS |

[IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICIUI0, TIOHUMaHHS 3HAYEHUS XUMHUYECKONM HAyKd B KU3HH COBPEMEHHOTO OOINECTBA,
CIIOCOOHOCTH BJIQJICTh JIOCTOBEpHOW HWHQOpMAIMEH O TEPeIOBBIX JOCTHIKEHUSX M OTKPBITHSIX
MHUPOBO M OT€YECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUX 00 YCTPOICTBE MUpa
1 0OILECTBA;

2) rpaKJaaHCKOT0 BOCIIMTAHUSA:

MPEACTaBICHUS O COIMAIbHBIX HOpMax M MpaBUJaX MEXJIMYHOCTHBIX OTHOIIGHUH B
KOJIJICKTUBE, KOMM yHUKATUBHOM KOMITETEHTHOCTH B 00IIIeCTBEHHO TMOJIE3HOM,
y4e0HO-UCCIIeIOBATSIILCKOM, TBOPUECKOW W JAPYIHX BHJAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHO NIESATENbHOCTH MpPU BBHIIOJHEHHH Y4EOHBIX, MO3HABATEIbHBIX 3a/1a4,
BBITIOJIHEHUN XUMHUYECKUX OKCIIEPUMEHTOB, CO3/[aHUM Y4eOHBIX TPOEKTOB, CTPEMIICHHS K
B3aMMOITOHMMAHUIO W B3aWMOIIOMOINM B TIPOIECCEe ITOH YU4eOHOW JeSTeIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MTOBEJCHNE U MTOCTYITKH CBOMX TOBAPUIIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YU4ETOM OCO3HAHUS MTOCIICJICTBUN MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUX  MPEICTaBICHUH O  BEIIECTBE M  XMMHUYECKOW  peakIuu,
COOTBETCTBYIOIIMX COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOMMX OCHOBY JUIS
MOHUMAaHHS CYIHOCTH HAy4YHOH KapTHHBI MUPA, IPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TPHUPOIBI, B3aMMOCBSI3AX YEJIOBEKAa C MPUPOTHOUN CPEoii, O POTU XUMUH B TMO3HAHUU
3THUX 3aKOHOMEPHOCTEN ;

MO3HABATEJIbHBIX MOTHMBOB, HAaIpaBJEHHBIX Ha IOJIY4Y€HHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAUMBIX ISl OOBSICHEHH ST HAOTI0JaeMbIX MPOIIECCOB U SIBJICHH;

M03HABATEIbHONW, MHMOPMAIIMOHHOW M YHUTATEIBCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHOW paboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEPaTypoi, AOCTYIHBIMH
TEXHUYECKUMH CPEJICTBAMHU HH(POPMAIIMOHHBIX TEXHOIOTHHA;

UHTEpeca K OOy4eHHMIO U MO3HAHMIO, JTF0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHUI0, MPOEKTHOM M HCCIEeIOBATENbCKOW JEsTeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTH U YPOBHS O0YUEHUS B JAJIbHEUIIIEM;

4) popMupoBaHUsi KYJIbTYPbI 30POBbS

OCO3HAHMUS LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKU
Ha 3I0pOBBI 00pa3 >KW3HHW, OCO3HAHUS IIOCIEJACTBUA W HENPUATUS BPETHBIX IPHUBBIUCK
(ymoTpeOyieHusT aJIKOTOJIs, HApPKOTHUKOB, KYPEHHSs), HEOOXOAMMOCTH COOJIONEHUS TPaBUII
0€301acCHOCTH MPU OOpAICHUN ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M PEATIbHOM JKU3HM;

5) TPy10BOTO BOCIIMTAHMSI .

MHTEpeca K MPaKTUYECKOMY U3YUeHHIO Tpodeccuil U Tpyaa pa3inuyHoro pojia, yBaXeHUe K
TPYLLY U pe3ylbTaTaM TPYAOBOH AEATEIbHOCTH, B TOM YKCIIE HA OCHOBE ITPUMEHEHHS MMPEMETHBIX
3HAaHWH TI0 XUMHH, OCO3HAHHOTO BBIOOpAa WHIVBUAYAJIbHOW TPACKTOPUU TPOJOJKCHHS
o0Opa3oBaHusl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHUH, OOIECTBEHHBIX



UHTEPECOB W NOTpeOHOCTeH, ycmemHoil mnpodecCHOHANbHON JEATeIbBHOCTH U pa3BUTHSA
HEOOXOJMMBIX YMEHH I, TOTOBHOCTh aJallTUPOBATHCS B MIPO(PECCUOHATIBHON CPEIE;

6) 3K0JI0rHY€eCKOT0 BOCTIMTAHMUS

9KOJIOTUYECKH L[€71ec000pa3HOro OTHOIICHUS K IPUPOJIe KaK UCTOUHUKY KH3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBAaHHUS, MOHMMaHUS IIEHHOCTH 3/I0pOBOTO M 0Oe30macHOro odpasza KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICHUXHYECKOMY 3J0pPOBBIO,
OCO3HAHMS LIEHHOCTH COOJIIOIEHUS MTPaBUII 0€30MacHOTO MOBEAECHUS IIpU padoTe ¢ BEIeCTBaMU, a
TAKKE B CUTYaIUsX, YIPOKAIOUMX 340POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TOTydaeMble IPU U3YydeHUU XUMUH, JUIs peIleHns 3a/1a4,
CBSI3aHHBIX C OKPYXAIOILIEH NMPUPOIHOMN CPEeNoH, MOBBILICHNUS YPOBHSI 3KOJIOTUUYECKON KYJBTYPHI,
OCO3HaHMS TI00aJTBHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM U MyTel UX PEeIIeHUs MOCPEACTBOM
METOJ0B XUMHHU;

9KOJIOTUYECKOTO MBIIUIEHUS, YMEHHUS pPYKOBOJACTBOBAaTbCS MM B I103HABATEIbHOMN,
KOMMYHUKATUBHOW U COLIMAIbHOM ITPAKTUKE.

MeTanpeamMeTHBIE Pe3yJabTaThI

B cocraBe MeTampeaMeTHBIX pE3yAbTATOB BBIACISAIOT 3HAYMMbIE IS (OPMHPOBAHUS
MHUPOBO33pEHHUs OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHSs, MPUHLMII, TUIIOTe3a, (aKT, CHUCTEMA,
IPOILECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHMM M3 ATHUX MPEAMETOB (JOPMUPOBATH MPECTABIEHUE O
L[E€JIOCTHOM HaydyHOH KapTHMHE MHpa, U yHUBEpCaJbHblEe ydeOHbIE NEHCTBHUS (I1O3HABAaTENbHBIE,
KOMMYHUKAaTHUBHBIE, DPErYISITUBHBIE), KOTOpble oOecreunBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TIAHUPOBAHUIO M OCYIIECTBICHUIO YIeOHOW AEATETBHOCTH.

MertanpenmeTHble pe3ylbTaTbl OCBOCHMS 00pa30BaTENbHOW MPOrpaMMbl MO XUMHU
OTpa)karoT OBJIAJICHUE YHUBEPCAIbHBIMU T103HABATEIbHBIMU JICHCTBUSIMU, B TOM YHUCIIE:

1) 6a30Bble JOrHYECKHE TeCTBHSA:

YMEHUE HCIOJIB30BATh IPUEMBI JIOTHYECKOTO MBIIUICHUS IPA OCBOCHUM 3HAHUM:
PACKpbIBAaTh CMBICII XMMUUYECKUX MOHATHH (BBIIENATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh
B3aMMOCBSI3b C IPYTUMHU MOHSATHUSIMH ), UCIIOJIB30BATh MOHATHS JJIs1 OOBSICHEHUS OTICTIBHBIX (JAKTOB
U SIBJIGHUH, BbIOMpaTh OCHOBAHUS U KPUTEPUM Ul KIAaCCH (PUKALMM XUMHYECKHX BELIECTB U
XUMUYECKHUX PpEaKIui, yCTaHABIMBATh MPUUYUHHO-CIEICTBEHHBIE CBS3M MEXIY OOBbEeKTaMu
U3Yy4eHUs, CTPOUTH JIOTHYECKUE pacCyXJIeHUs (MHAYKTUBHBIE, HEIyKTHBHBbIE, MO aHAJOTHH),
IIPOBOJUTH BBIBOJIBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSTh B IpoOLecce MO3HAHUS MOHATUA (IIPEIMETHBIE U MeTalpeaAMEeTHbBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XWMHM, HPEOOpa3oBbIBATh IIMPOKO
IpUMEHSEMble B XUMHUHU MOJIEJIbHBIE IPEJCTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass  QopMyra W ypaBHEHHME ~ XMMHYECKOM  peakuum — TpH  pelleHUuHU
y4eOHO-II03HABATENbHBIX 3a/la4, C Y4ETOM OTUX MOJEIbHBIX MPEICTABICHUN BBISBISTh U
XapaKTepU30BaATh CYILECTBEHHbIE INPU3HAKUA H3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKH X PEaKUuid, BBISBIATH OOIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIEICTBEHHbIE CBS3U U
IPOTUBOPEUHS B U3Y4aeMbIX MPOIEcCcax U ABJICHUSX;

2) 6a30BbIe HCCIIEJ0BATEIBLCKHE e HCTBHS

YMEHHUE MCIO0JIb30BaTh MOCTaBJIEHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IO3HAHUS, a
Talkke B KAayecTBE OCHOBBI Ui (OPMUPOBAHUSI THIOTE3bl IO MPOBEPKE MPaBUIIBHOCTH
BBICKa3bIBAEMBIX CY)KICHUN;

NpUOOPETEHHUE OIBITA MO IUIAHUPOBAHUIO, OPraHU3allMd U NPOBEACHUIO YYEHUYECKUX
JKCIIEPUMEHTOB: YMEHHE HAONI0/IaTh 32 XOJIOM IIPOLIECCca, CAMOCTOSATENBHO IIPOrHO3UPOBATh €TI0
pe3yabTar, (GopMYIUpoBaTh OOOOIICHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOTO OIIbITA,
U CCIIEIOBAHU S, COCTABIIATh OTYET O MPOJICIIAHHON paboTe;

3) padora ¢ undopmanmeii:

yMEHME BBIOUPATh, aHATM3UPOBATH M UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U
GopM NpeacTaBICHUS, MOTY4aEMYI0 M3 pa3HbIX MCTOUYHMKOB (HAaydHO-IOMYJsIpHAs JIUTEpaTypa
XUMHYECKOTO COZIep KaHus, clipaBOYHble ocoOusi, pecypcel MIHTepHeTa), KpUTUUYECKU OLIEHUBATh
IPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

yYMEHUE MPUMEHSTh Pa3IuyHble METO/bl U 3alPOChl IIPU MOUCKE U 0TOOpE MHpOpMAIUU U



COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAUMBIX JUIsI BHITIOJHEHHS y4eOHBIX U MO3HABATENbHBIX 3a7a4
OIIPENENEHHOTO THUIIA, npuoOpeTeHue OIBITA B oOnacTu UCIT0JIb30BAHUS
UHQOPMALlMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJAaJAE€HHUE  KYJIbTYpOH  aKTHBHOIO
M CIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (GOopMYy
npeacTaBieHUsT MHQPOPMAMU M WIUTIOCTPUPOBATH pPEIIAEMBbIE 33Ja4d HECIOKHBIMU CXEMaMu,
IyarpaMMaMu, IpyruMu gopmMamu rpadukd M MX KOMOMHAIMSIMU;

YMEHHE HCIOIB30BaTh M aHAIU3UPOBATh B TMpollecce yueOHOW M HCCIeI0BaTENbCKOM
JIeATEIbHOCTH WH(OPMAIIUIO O BJIUSIHUHM MPOMBIIUICHHOCTH, CEIbCKOTO XO35CTBA M TpaHCIIOpTa
Ha COCTOSIHME OKPYXKAIOIEH MPUPOTHON CPEbI;

Y oOywaromierocs — Oynyr cpopMupoBaHbI clleiyro e YHHBepcaJbHbIe
KOMMYHHKATHBHBIE 1€ iCTBUSA:

YMEHHE 3a/aBaTh BOIPOCH (B XOoJe Jauajora W (WJIM) JUCKYCCHU) TO CYIIECTBY
oOcyxnaemMoil TeMmbl, (GOPMYIMpPOBaTb CBOM IPEIIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 33/1a4u;

npuoOpeTeHre  OMmbITa MPE3EHTAIMH  PE3YJIbTAaTOB  BBIINOJHEHUS  XUMHUYECKOTO
JKCIIEpUMEHTa (J1a0opaToOpHOTo OIbITa, JIAOOPAaTOPHOH pPabOThl MO MCCIEIOBAHUIO CBOMCTB
BEILECTB, YYEOHOTO TIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEpPCTHHKAMU  [IO3HABATEIIBHOW U
UCCIIEIOBATENLCKOM A€ ITENBHOCTH MPHU PELICHUH BO3HUKAIOIM X TPOOJIeM Ha OCHOBE y4€Ta 001 X
MHTEPECOB U COMIACOBAHUS MO3ULUN (0OCY)KIEHUs, OOMEH MHEHUSMH, «MO3TOBbIE ILITYPMBI»,
KOOPJMHAIIHS COBMECTHBIX JICHCTBUM, ONIPE/IeIICHHE KPUTEPHEB 1O OI[EHKE Kad eCTBA BHIMOIHEHHON
paboThl U apyrue);

VY obyuaromierocst 6yayr chopMUpOBaHbl CIEAYIOUE YHHBepCcAJbHbIEe PeryJsiTHBHbIE
NeficTBHA:

YMEHUE CaMOCTOSITEIbHO ONPEAEIATh LEIN JESITEIbHOCTH, IJIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBaTh U MpU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JEATENIbHOCTh, BBIOHMpATh
Haunbosee 3(pPeKTUBHBIE CITOCOOBI pelieHns ydeOHbIX U MTO3HABATENBHBIX 3a/1a4, CAMOCTOSATENILHO
COCTABJIATH UJIU KOPPEKTUPOBATH IIPEUIOKEHHBIN AJITOPUTM JIEH CTBUM TP BBITIOJIHECHUM 3aJaHUM C
y4ETOM MOTYy4eHHUs HOBBIX 3HaHUI 00 U3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUSIX, OLIEHUBATh
COOTBETCTBHE ITOJYYEHHOI'O pE3ysIbTaTa 3asBJICHHON LENH;

YMEHHUE UCI0JIb30BATh U aHAIIU3UPOBATh KOHTEKCTHI, ITpe/iaraéMble B yCIOBUM 3a/1aHUM.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS IPOrpaMMbl IO XMMUH Ha YPOBHE OCHOBHOTO OOILETO
o0Opa3oBaHUsL.

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOEHUIO O0S3aTENBHOTO COJEP’KaHUs,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpaMMmoi, BBIACISIOT: OCBOCHHbBIE
o0yJaloIMMUCS HaydyHble 3HAHUSA, YMEHHS U CIIOCOOBI JEHCTBUH, cHelmpuyecKkue Jyis
npeaMeTHON oOmactu «XuMHS», BHUJAbI JAEATENIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMUS, €ro
MHTEpIpEeTaluu, IPeodpa3oBaHUIO U IPUMEHEHHUIO B PA3IMYHbBIX Y4€OHBIX U HOBBIX CUTYaIIHSIX.

K xoHuy o0yuyeHusi B 8 kiacce y oOyuaromierocss 0yny cGopMHpOBaHBI CIEAYIOLHE
HpeIMETHBIE pe3yIbTaThl 0 XUMUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aToM, MOJEKyJa, XMMHYECKUN
AJIIEMEHT, IMPOCTOE BELIECTBO, CIIO)KHOE BEIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOJIHAs),
BAJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAs Macca, MaccoBasi JJ0JIsl XMMHUECKOTO JIEMEHTA B COE/IMH €HU U, MOJISIPHBIN 00bEM, OKCH L,
KU CJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEIBLHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl peaKius,
Kiaccu QUKalysl peakiuid: peakiuyu COCIUHEHMS, PEaKUUU Pa3l0oXKEeHHS, PEaKUUH 3aMEelICHHUS,
peakiuu oOMeHa, 3K30- U SHJIOTEPMUYECKUE PEaKUu, TeIIoBOH 3(ekT peakuuu, sApo aroma,
AJIEKTPOHHBIN CJIOH aroma, aTOMHas OpOuTalb, Paguyc aToMa, XUMHYECKas CBsI3b, NOJISIpPHAs U
HEMoJISIpHAsi KOBaJICHTHAsl CBsI3b, MOHHAS CBS3b, UOH, KaTHOH, aHHOH, PacTBOp, MaccoBas JOJs
BellecTBa (IPOLEHTHAs KOHIICHTPAIUs) B pacCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX MTOHSTHH M TPUMEHSTH YTH TTOHSTHUS
[IPY OMTMCAaHUU BEIIECTB U UX NMPEBPAICHU;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY /I COCTaBIeHUS (OPMY/ BEIIECTB U YpaBHEHUN
XAMHUYECKUX PEAKIIUI;



ONpENENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OMHApHBIX COCJUHEHUSX, CTEINEeHb
OKHUCJICHHUSI 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSX, IIPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY
K1accy COEOUHEHUW 1o ¢opMmylaM, BHUJ XAMHYECKOW CBs3M (KOBaJEHTHAass W HWOHHas) B
HEOPraHUYECKUX COCIMHEHHUSIX,

packpeiBaTh cMmbicn [lepuognueckoro 3akona JI.M. MenneneeBa: neMOHCTpUPOBAThH
MMOHMMaHHE MEePUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B
[lepuoanyeckoif cucrteMe, 3aKOHOB COXPaHEHHMS MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJISIPHOTO Y4EHUSI, 3aKOHAa ABOTaJpo, OMUCHIBATh U XapaKTepPH30BaTh TaOIUYHYIO
dopmy Ileprommyeckoil cucTeMbl XUMHUYECKUX OJJIEMEHTOB: pa3iuyaTh IMOHATUS <dVIaBHas
noarpynmna (A-rpymnma)» u «obounas noarpynmna (b-rpynmna)», Manbsle ¥ OONBIE MEPUOBI,
COOTHOCHUTHb 0003HAUEHHUsI, KOTOpbIEe UMetoTCs B Tabnule «llepuonnueckas cucremMa XUMUYEC KU X
sneMeHToB J[.M. MeneneeBa» ¢ YMCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB M 3apsi sApa, 00Iee YUCIIO 3IEKTPOHOB U PAaCIpeeIeHUE UX M0 JIEKTPOHHBIM
CJI05IM);

KI1accu QUIIMPOBATh XMUMHYECKUAE JJIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHU e
peakuuu (1o YUCIy U COCTaBy YYaCTBYIOUIMX B PEaKLMM BEIECTB, 110 TEMJI0BOMY d(dekTy);

XapakTepus3oBaTh (ONMHMCHIBaTh) OOIIME XMMUUYECKHE CBOICTBA BELIECTB pPa3lIMYHbBIX
KJIacCcOB, MOATBEpXAas ONUCAaHHWE MpPUMEpPaMU MOJIEKYISPHBIX YpaBHEHUM COOTBETCTBYIOIM X
XAMHWYECKUX PEAKLIUI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XHMUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSIX;

BBIYMCIIATh OTHOCHTEIBHYIO MOJICKYISPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMeHTa o (opMyJie CoelM HEHNUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHHIO XUMUUECKON PEAKIUH;

IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIbHON JEATEIIBHOCTH — aHAIM3 U CHUHTE3,
CpaBHEHHUE, 00001IEHNE, CHCTEMAaTU3alMIo, K1accuu Karuio, BEISBJICHUE
OPUYUHHO-CIIEICTBEHHBIX CBS3€H — JJIS M3Yy4EHUsI CBOWCTB BELIECTB M XMMMUECKUX PEAKIUH,
€CTeCTBEHHO-HAayYHbl€ METOJbl TO3HaHUs — HaOmIoneHue, H3MepeHrne, MOJETHUPOBaHUE,
AKCIIEPUMEHT (PEAIbHBIN M MBICIICHHBIN );

ClleZIoOBaTh ~ IpaBWJIaM  MOJb30BAaHMS  XMMMUYECKOM mocynod U JabopaTOpHBIM
o0opyZoBaHUEM, a TakkKe MpaBUJIaM OOpaIleHHs C BELIECTBAMH B COOTBETCTBUM C HHCTPYKIIUSIMU
10 BBITTOJIHEHU IO JTAOOPATOPHBIX XMMHUUECKH X OTTBITOB O MOJIY4EHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (BOJOPOAA U KUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C ONpeAEIEHHON MacCcoBOW Joje
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh M IPOBOJAUTH XUMHMUYECKUE OSKCHEPUMEHTHI IIO
pacrmo3HaBaHUIO PACTBOPOB IMIEJIOYEH M KUCIOT C TMOMOUIBI0 HHIMKATOPOB (JIAKMYC,
deHonPTanenH, METUIOPAHXK U APYTHE).

K kxonmy o0ydenuss B 9 kiacce y oOywaromierocsi Oyny cQOpMHUpPOBAHBI CIEAYOIIME
MpeIMETHBIC Pe3yIbTaThl IO XUMHUU:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX IOHATHH: XUMHYECKMH JJIEMEHT, aToM,
MoOJIeKyJa, HWOH, KaTHOH, AaHHOH, IPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, BaJIEHTHOCTD,
3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHHUS, XUMUYECKas peakius, XUMHUYecKas CBs3b,
TETIOBOM 3(peKT peakiuu, Moib, MOJSPHBIA 0O0BEM, pPacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JJIEKTPOJIUTUYECKas JAUCCOIMAllUsl, pPEaKIUH HOHHOIO OOMEHa, KaTajJu3arop, XUMHYECKOe
paBHOBecHE, 0OpaTHUMbIe U HeOOpaTUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKIINH,
OKUCJIMTEb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(OTEpHOCTH,
XUMHYeCKas CBS3b (KOBAJICHTHAsI, MOHHAs, METAINTMNYECKast), KpUCTAJUIMUECKast PeIIETKa, KOPPO3UsI
METaJJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOW peakiuu, MpeaeabHo gomyctuMas koHuentpamus [1K
BEILECTBA;

UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHU X TOHATUN U TPUMEHSATHITU MTOHSITUS
IPU ONMCAHUU BEIECTB U UX PEBPAILCHUI;

MCII0JIb30BAaTh XMMHYECKYIO0 CHMBOJIUKY JUISl COCTABJIEHUS] (POPMYI BEILECTB U ypaBHEHUM
XUMHUUYECKUX PEaKIHH;

OTIpE/IENATh BAJEHTHOCTb U CTENEHb OKUCIECHUS XMMHYECKHX 3JIEMEHTOB B COEIUHEHUSX
pa3IMYHOIO COCTaBa, IPHHAUIEKHOCTh BEILECTB K OMPENCIEHHOMY KJIAacCy COEIUHEHUM Mo



dopmynam, BUJ XUMUUYECKOHN CBs3M (KOBAJICHTHAs, HOHHAS, METAJJINYECKasi) B HEOPTaHMYECKU X
COCMHEHMSX, 3aps] HMOHA MO XUMHYECKOH (opMmyre, xapakrep cpelibl B BOJHBIX PacTBOpax
HEOPTaHMYECKUX COSANHECHHM, TUTI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;
packpsiBaTh cMmbica [lepuogunyeckoro 3akona /[.M. MenaeneeBa u A€ MOHCTPUPOBATH €T0O
NOHMMAaHHE: OMHUCHIBATh M XapakTepus3oBaTh TaObmuuHyio ¢opmy Ilepmonnyeckoil cucTeMbl
XUMUYECKH X 3JIEMEHTOB: pa3iuyarTh MOHATHUS «JIaBHasg moarpymmna (A-rpynma)» u «ao0ouHas
noarpynmna (b-rpymnma)», manbsie W OoNblMe TMEPUOMAbI, COOTHOCHUTH O0O3HAYEHHS, KOTOpHIE
UMEIOTCS B TEPUOJMUYECKOM TabiHIle, C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMUYECKH X SJIEMEHTOB (COCTaB U 3apsj sAApa, 001Iee YKCIIO SJIEKTPOHOB U pacipeieieHue UxX Mo
3JIEKTPOHHBIM CJI0SIM), 00BACHATH 00 E 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX
COCAMHEHHH B IpeieNiax MAbIX IEPUO0B U INIABHBIX MOATPYIII C YYETOM CTPOSHUS UX aTOMOB;

KIaccu QUUIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XUMHUYECKUE
peakiuu (10 YUCIy U COCTaBY YYacTBYIOUIMX B PEAKIIMHU BELIECTB, [0 TEIJIOBOMY 3 (dekTy, 1o
WU3MEHEHHIO CTETICHEH OKHCIICHHS XHMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CIIEIN (UUECKUE XHMHIECKHE CBOMCTBA TPOCTHIX U
CJIO’KHBIX BEIECTB, MOATBEP)KIas ONMHMCAHHE MPUMEPAMH MOJEKYISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIMX XHMHUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUS JJICKTPOJUTHYECKON AMCCOIUAIMU KUCIIOT, INEJIOYEHd M COJIeH,
NOJHBIE W COKpAalCHHBIE YpaBHEHHUS peaKuuidl HOHHOrO oOMEeHa, ypaBHEHMs pEaKIui,
MOJITBEPIKAAOIIM X CYIIIECTBOBAHNE TEHETHUECKOH CBS3M MEX Iy BEIIECTBAMH Pa3IMYHBIX KIACCOB;

pacKphpIBaTh CYIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUi MOCPEICTBOM
COCTaBJICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKlHii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAaHUS XUMUYECKUX MPEBPAICHUHN B pa3TUYHBIX YCIOBHSIX;

BBIYHCIISTH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl BEILIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOT0 3JIeMeHTa o (opMyre coeiMHEHHU s, MacCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
IPOBOAUTD PACUETHI 10 YPABHEHU IO XUMUYECKOW PEaKINu;

coOmogarh TMpaBuja  IOJNB30BAHMS  XMMHMUYECKOH MOCyIoM M J1abopaTOpHBIM
o0opyIoBaHNEM, a TaKKe MpaBuia OOpallieHUs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH 110
BBINIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OINBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M YIIIeKUCIIOro Trasa);

MPOBOJIUTh PEAKIUH, TMOATBEPKIAIONME KAaYeCTBEHHBIM COCTaB pa3lMUYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XIOPUAOPOMHA-, WOAUI-, KapOoHart-, ¢ocdar-, cuiamkar-,
Cynb(aT-, THIPOKCUI-MOHBI, KATHOHBI aMMOHHS M HOHBI H3yd€HHBIX METAJIOB, MPUCYTCTBYIO I E
B BOJIHBIX PACTBOpPax HEOPraHUYECKUX BEIICCTB;

NPUMEHATh OCHOBHBIEC OIEpallid MBICTUTENBHON JEATEIIbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMAaTU3aIMIO, BBISBICHUE NMPUYNHHO-CICICTBEHHBIX CBS3CH — LIS
U3Yy4CHUS CBOWMCTB BEILECTB U XMMHYECKUX PEAKIUM, ECTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
HabJI0IeHN e, U3MEPEHNE, MOJICTIUPOBAHHE, SKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH ).

K xonmy obydyenus B 9 wimacce y oOydaromierocsi O0yny chopMHUpPOBaHBI CIEIYIOIHE
IpEeIMETHBIE Pe3yIbTaThl 10 XUMHHU:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHATHH: XUMHYECKMH 3JIEMEHT, aToM,
MOJIEKYyJla, WOH, KATHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJICHTHOCTD,
3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHHUS, XUMUYECKas peaklus, XUMHUYECKas CBs3b,
TETUIOBOM 3(ppeKT peakiuu, Moib, MOJSAPHBIA 00BEM, PAacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIHTEHI,
JJIEKTPOJIUTUYECKas AUCCOIMAllUsl, pPEaKIUH HOHHOrO OOMEHa, KaTajau3arop, XUMHYECKOe
paBHOBecHe, 0OpaTUMbIe U HEOOpaTUMbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBH TEJIbHbBIE PEaKLIUH,
OKUCJIMTEb, BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBJICHHE, ANIOTPONHS, aM(pOTEPHOCTD,
XUMUYECKas CBS3b (KOBAJICEHTHAsI, MOHHAs, METAITUYECKas), KpUCTAJUIMUECKast PeIIETKA, KOPPO3Us
METaJJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKOW PEaKINH, PeAeibHO JomycTuMas konueHnTpauus [1JIK
BEIIECTBA;

UJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKH X TOHATUH U IPUMEHSITHITH MOHSATUS
IIPU ONMCAHUU BEIIECTB U UX MPEBPAILCHUI;

MCIIOJTb30BATh XUMUYECKYIO CUMBOJIMKY JIJIS COCTaBIICHUSI (POPMYT BEIIECTB M YpaBHEHUU



XUMHUYECKUX peaKlHii;

OINPENEIIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XMMUUYECKHX 3JIEMEHTOB B COEIMHEHMSIX
pa3IMYHOIO COCTaBa, IPHHAUIEKHOCTh BEILECTB K OMPENCIIEHHOMY KIAacCy COEIUHEHUM Mo
dopmynam, BUJ XUMUUYECKOH CBSI3M (KOBAJEHTHAs, HOHHAs, METAJUIMYECKas)) B HEOPraHUUYECKU X
COCMHEHMSIX, 3apsil MOHA MO XMMHYEeCKOH (opmyrne, xapakrep cpelbl B BOJHBIX pacTBOpax
HEOPTraHMYECKUX COEAMHEHU M, TUTI KPUCTAINTMYECKON PEIETK KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona J[.M. MenneneeBa nu 1€ MOHCTPUPOBATh €TI0
NOHMMAaHHE: OMHUCHIBATh M XapakTepus3oBaTh TabauuHyo (opmy Illepuoanyueckoil CHUCTEMBI
XUMHUYECKH X JIEMEHTOB: pa3luyaTh MOHATUS «UIaBHas moarpynna (A-rpynmna)» U «a1o0o4Hast
noarpynna (b-rpynna)», Manele n OoibImMe MEPUOIbI, COOTHOCUTH OOO3HAYEHMs, KOTOpHIE
UMEIOTCS B TNEPUOJMYECKON TaOnuIe, C YHUCIOBBIMU XapaKTEpUCTUKAMU CTPOECHMS aTOMOB
XUMHUYECKH X 2JIEMEHTOB (COCTaB U 3apsj spa, 00111ee YUCIIO JIEKTPOHOB U paclpe/ielIeHue UX 110
AJIEKTPOHHBIM CJIOSIM), O0BSACHSATH 00 1LIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX
COEMHEHHUH B MpeJiesiax MajiblX EPUOOB U ITIaBHbBIX MOATPYIII C Y4ETOM CTPOEHUS UX ATOMOB;

KI1acCH QUIIMPOBATh XMMHYECKHE HJIEMEHTHI, HEOPraHMYECKHE BEILIECTBA, XUMUUYECKUE
peakuuu (0 YUCIy U COCTAaBY YYacTBYIOUIMX B PEAKIIMU BELIECTB, 10 TEIIOBOMY 3 (dekTy, Mo
M3MEHEHHUIO CTeNIeHEeN OKMCIIEHUSI XAMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) 00 IIME U CTICIN (PUUECKHE XUMHUYECKHUE CBOMCTBA TPOCTHIX U
CIIO’)KHBIX BEIECTB, MOATBEPKIas ONMHMCAHHE MPUMEPAMHU MOJEKYISAPHBIX M HMOHHBIX YpaBHEHUU
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIU;

COCTABJIATh YPAaBHEHHUS 3JIEKTPOJUTUYECKOW IMCCOLMALMM KHUCIIOT, LIeJoYe M coJe,
NOJHBIE W COKpAIEHHBIE YpaBHEHMsS pEAKUMH HOHHOTO OOMEHa, YpaBHEHHS peaKui,
MOATBEPKAAIOIIM X CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEX 1y BEILIECTBAMU Pa3IUYHBIX KJIacCOB;

pacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN MOCPEICTBOM
COCTaBJICHHUS AJIEKTPOHHOTO OajlaHCca dTHX PEaKIIHii;

IPOrHO3UPOBaTh CBOMCTBA BEIUECTB B 3aBUCHUMOCTH OT HX CTPOEHHsS, BO3MOXHOCTH
NPOTEKaHU S XMMUUECKUX MPEBPALCHUH B Pa3TUYHBIX YCIOBHSIX;

BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJSIPHYIO MAacChl BEILIECTB, MAacCOB YO
JIOJTF0 XUMHYECKOTO 3JIEMEHTa 10 (JopMysie COeAMHEHHUs], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IPOBOAUTD PACUETHI 10 YPABHEHU IO XUMUYECKOW PEaKINu;

coOnofaTh MpaBWIa  MOJIB30BAHMS  XMMHUYECKOW MHOCyaod W J1abOopaTOPHBIM
o0opyioBaHUEM, a TAKKE IPaBUIIa OOPAILEHHS C BEIECTBAMH B COOTBETCTBUM C MHCTPYKLIMSIMU IO
BBINIOJIHEHUIO JTAOOPATOPHBIX XMMHUUYECKAX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ia3000pa3HBIX
BEILECTB (aMMHaKa U yIJIEKUCIIOTO rasa);

IPOBOAUTH PEAKIHMH, MOATBEPKIAIOIME KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEULIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XIOPUAOPOMHI-, WOAUI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, TiIPOKCUA-UOHbI, KATHOHBI aMMOHHS U MOHBI H3Y4E€HHBIX METAJNIOB, IPUCYTCTBYIOLIME
B BOJHBIX paCTBOPAaX HEOPraHMYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpAllMU MBICIUTEIBHON NEATENIBHOCTH — aHAIM3 U CHUHTE3,
cpaBHeHHUe, 000O0IIEHNE, CUCTEMAaTU3allUI0, BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBS3eM — Juid
M3Yy4EHUS CBOWCTB BEILECTB U XMMHYECKU X PEAKLUM, ECTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS —
HabI0IeH1 e, U3MEPEHNE, MOJICITUPOBAHHE, SKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH ).

N3MEHEHMUSA, BHECEHHBIE B ABTOPCKYIO ITPOI'PAMMY

B uenom comepxaHue naHHOM paboyeil TporpaMmbl COOTBETCTBYET aBTOPCKOM
nporpamme. OCHOBHOE OTJIMUME €€ OT aBTOPCKOM COCTOMT B ciemyromiem: B mporpamme O.C.
l'abpuensina mpakTuyeckue pabOTHl CTPYNIHUPOBAHBI B OJIOKA - XHMHUYECKHE MPAKTUKYMBI,
KOTOpBIE MPOBOMASTCS MOCIE U3YYCHHSI HECKOJIBKU X Pa3/IeNioB, a B paboueil mporpaMmme 3TH kKe
MpaKTUIecKue paboThl NAIOTCS MOCIEe U3YICHHS TEOPETHIECKOrO MaTepuana Mo JaHHOU TeMe.
DTO U3MEHEHUE MMO3BOJISIET:

e JIy4llle 3aKPENUTh TEOPETUUYECKUI MaTeprall Ha MPAKTHUKE;
e 0TpaboTaTh NMPAKTUYECKUE YMEHUS U HABBIKM B HEIOCPEACTBEHHOM CBSA3U C TEOpHEH IO
TeMe;



® DKOHOMHUTH BpEMs Ha UCKIIOUYEHHUH JIOTOJHUTEIHLHOTO TOBTOPEHUS] TEOPUU TMepel
PAKTHYECKOU paboOTOMH.

JlaHHOe W3MEHEHHE He 3aTPOHYJIO KOJIMYECTBO M COJEpYKAHHE MPAKTUYECKUX PadoT
ABTOPCKOM MPOrpaMMBbl, HO IPUBEJIO K U3BMEHEHHIO YHCIIa TEM U YaCOB, OTBOJIMMBIX HA U3y YCHHE
COOTBETCTBYIOIIMX TeM. Kpome Toro, BKitoueHa TeMa «OpraHnyeckue COSIMHEHHS», TaK Kak
«IlepBoHavaIBHBIE CBENICHUS 00 OPTAaHUUYECKUX BEIIECTBAX)» BKIIOYCHBI B COJIEp)KaHUEe pabounX
IporpaMM, IUIAHUPYEMbIC MPEIMETHBIC pE3yJIbTaThl IO XWMHU TMPUMEPHOH OCHOBHOU
o0pa3oBaTenbHOM MporpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMSL.

No KonnyecTBOo 4acoB Ha U3y4EeHUE TEMBI
/i Knacc, rema 110 aBTOPCKOU U3MEHEHHUs |no  pabouei
porpaMmme nporpamme
8 kiacc 68 68
1 |BBeaenue 4 + IIP-1 u3 mpak- 5
rukyma Ne 1
2  |ATOMBI XUMHYECKUX DJIEMEHTOB 9 9
3 |[IpocThie BemecTBa 6 6
4 |CoenMHEHHS XUMHUYECKUX HJIEMEHTOB 14 + TIP-5 w3 mpax- 15
Tukyma Ne 1
5 |M3MeHeHus, TpouCXOAsle C BELIECT- 12 + [1P-4 u3 npax- 13
BaMH Tukyma Ne 1
6 [[Ipaktukym Ne 1 «[Ipocrelimme omepamuu 3 0
C BEILECTBOM»
7 |PactBopenme. PactBopel. CBoiicTBa pac- 18 + IIP-4 u3 mpak- 20
TBOPOB DJIIEKTPOJINTOB. Trkyma No2
8 |[Ipaxtukym Ne2 «CBolicTBa pacTBOPOB 1 0
SJIEKTPOITHTOBY
9 |Pe3eps 1 0
9 kaacc 68 68
1 |BBenmenme. OOm@s XapaKTepHCTHKA XH- 10 5

MHUYCCKUX 3JICMCHTOB 158 XUMHWYCCKHUX]
peakuuii. Ilepuonuueckuii 3akon u Ile-
pHOAUYECKAS CHCTEMa XHMMHYCCKHX 3JJIe-
MeHTOB J[. 1. MenieneeBa

2 |Meramibl 14 H+ I1P-3 13 17
npakrukyma Ne 1
3 [[Ipakrukym 1. CBoiicTBa METAUIOB M HX 2 0
COEMHEHUI
4 |[Hemerasuisl 25 +  [IP-1,2,5 w3 26
npakTukyma Ne2
S5 |lIpakrukym 2. CBoiicTBa COEAMHEHHH 3 0
HEMETAJLIOB
6 |Opranuueckue coeqMHEHUS 0 12
7 |O6o0mEHE 3HaHUI 110 XMMHH 33 KypC OC- 10 8
HOBHOM IIKOJIBI
8 [Peseps 4 0

N3 aBTOpCKOM mpOrpaMMbl MCKIOYEHBI HEKOTOPHIE JAEMOHCTPAllMOHHBIE OMBITHI HM3-3a
HEOCTaTKa BPEMEHHM Ha HMX BBINOJIHEHHWE TpPUH 2 Yacax B HENENI0, YTO HE IOMEIaeT
oOy4qaromMcsi  BBIUTH Ha  ypoBeHb TpeOoBaHWMil  deAepalibHOr0  TOCYIapCTBEHHOTO



O6paSOBaTeJ'IBHOI‘O CTaHgapTa OCHOBHOI'O 06mer0 O6paSOBaHI/IH.

COAEP)KAHUE ITPOI'PAMMBI
8 kiace
(2 4 B Hezento, Bcero 68 4 B roj)

BBEJEHMUE (5 gacoB)

[lpenmer xumuu. Meroabl TO3HAaHWS B XUMUU: HAOMIOJEHUE, DKCIIEPUMEHT,
MOJIeTUpOBaHue. VICTOYHWKM XUMHUYECKOW HWHGPOpMAIMU, €€ TOJydCHUE, aHalu3 W
MPE/ICTaBICHUE €r0 PE3YIIbTATOB.

[loHsiTe 0 XMMHYECKOM 3JIeMEHTe U (GopMax €ro CymeCcTBOBAHMS: CBOOOIHBIX aTOMax,
MPOCTHIX U CIIOKHBIX BEIICCTBAX.

[IpeBpamenus BemecTB. OTIHMYNE XUMUYECKHX PEAKIIUN OT (U3UUYECKUX SBJICHUU. Poib
XMMUH B )KU3HU YeJoBeKa. XeMOopuins u xeMoQoOousi.

Kparkue cBeeHmst U3 UCTOpUHM BO3HUKHOBEHUS M PAa3BUTHUS XUMHUU. POJIb OT€UECTBEHHBIX
YYEHBIX B CTAHOBJICHUU XUMHUYECKOW Haykn — paboTel M.B. JlomonocoBa, A.M. byrneposa, /l.
H. Menneneesa.

XuMHUYeCKasi CAMBOJIMKA. 3HAKM XMMHUYECKUA X DJIEMEHTOB M MPOUCXOXKICHUE UX Ha3BAHUM.
Xumuueckue Gopmynsl. MHaekesl u k03 pdunreHTsi. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJISP -
Has Macchl. [IpoBeieHne pacueToB MacCOBOM 10JIM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHO -
BE ero (opMyIIbI.

[lepuoanueckas cucrema xuMuuecku X 31eMeHToB [I. 1. MenieneeBa, ee CTpyKTypa: MaJible
1 OOJIBIIIME TIEPUO/IbI, TPYIIITBI ¥ TOATP yIIIIbL. [leproaundeckas cucreMa Kak CipaBO4YHOE Oco0ne
JUTSI TIONTYYCHUS CBEJICHUM O XUMUUECKUX JIEMEHTAX.

JdemoncTrpauuu. Mojenu pasnuYHBIX NOPOCTBIX W CIOXHBIX BewecTB. Jlo kakoi
TEMIEpaTypsl MOXXHO HarpeTh BelnecTBO?*. OmpeneneHue TemrepaTypbl TJIaBICHUS U
KpUCTaUTM3aIuu MeTaiuia®. BzaumoselictBue MpaMmopa ¢ KuCI0TON ¥ TOMYTHEHHE U3BECTKOBOM
BOJIbI.

JlabopatopHblie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAIUIMUYECKUX BEILECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApEHUsI BOIBI, OJEKOJOHA WU ATUJIOBOTO CIIUPTa C
(GUITBTPOBATBHOM OyMarm.

IpakTuyeckue padothl. 1. [IpaBuna TexHuKH 0€30MACHOCTH MPHU PadOTE B XUMUUYECKOM
kaOunere. [lpuémbl oOpamenuss ¢ 1abOpaTOpHBIM OOOPYIOBAaHMEM U HarpeBaTeIbHBIMU
npudopamu™.

IIpeaMeTHBIE pe3yJabTaThl 00y4YeHUS
OO0yuaro M Cs TOJKEH 3HAmb : TIPEIMETHI U3 YICHHSI €CTECTBEHHOHAYYHBIX JUCIHILIH, B TOM
yrciie XuMuu; xumudeckue cumBodibl: Al, A§ C, Ca, C1, Cu, be, H, K, N, M§, Na, O, P, S, Si, Zn
WX Ha3BAHUS U IPOU3HOIICHHE.
OOyJaronmiicst JOIHKSH yMemb.
® JCIONIb30BAaTh IMIPU XAPAKTEPUCTUKE BEIICCTB TMOHATHS: «QTOM», «MOJIEKYyIay,
«XAMHYCCKUH DJIEMEHT», «XUMUYCCKHH 3HAK, WJIA CHMBOJ, «BEIIECTBO», «IIPOCTOE
BCIICCTBOY», «CJOXHOE BEIIECTBO», «CBOWCTBA BEIICCTB», «XHUMHUECKUE SIBJICHUSY,
«pusnueckue SBICHUSN), «KO3 (DU IHEHTB», (WHICKCHI», «OTHOCHTEIbHAs AaTOMHAs
Maccay, «OTHOCHUTEIbHASI MOJICKYJISIPHAST MacCay, «MaccoBast JIOJIS dJIEMEHTAY,
e oOpamartecsi ¢ J1abOpaTOpPHBIM O0OpPYIOBAaHHUEM W HarpeBaTelbHBIMUA TpuOopamMu B
COOTBETCTBHH C MPABUIAMU TEXHUKH 0€30TIaCHOCTH;
® BBINOJHATH MpOCTeHIME TpueMbl paboTel ¢  1abOpaTOpHBIM  OOOpPYIOBAHHEM:
71a00paTOPHBIM MITATHBOM; CITUPTOBKOI;
K1accu PUITMPOBATh BEIIECTBA 11O COCTaBY HA MPOCTHIE M CIIOKHBIE;
pa3uyaTh: TEJIAa U BEMIECCTBA; XMMHUUCCKHH JIEMEHT U IIPOCTOE BEIIECTRO;
OIHCHIBATH: POPMBI CYIIECTBOBAHMS XUMUUECKUX SJIEMEHTOB (CBOOOIHBIE aTOMBI, TPOCTHIE
BCIIIECTBA, CIIOKHBIE BellecTBa); TabmuuHyo ¢Gopmy Ilepumomuueckoil  crCTEMbI



XMMUYECKH X DJIEMEHTOB; MOJOXKeHue 3neMenTa B Tabnuue (.M, MenaeneeBa, ncnons3ys
MOHSATHS IEPUOI», «TPYIIIAY, «TIaBHAs IMOJTPYIIIA», «[1000YHAs MOATPYIa»; CBOHCTBA
BEINECTB (TBEP/IbIX, KUJIKUX, Ta3000pa3HbIX);

® OOBSICHATH CYIIHOCTh XMMHYECKUX SIBJICHHH (C TOYKM 3PEHUSI aTOMHO-MOJIEKYISPHOTO
Y4EHHUSI) U UX IPUHIUITHATEHOE OTINYHE OT PU3NIECKUX SBJICHUI;

® XAapPaKTCPHU30BATH: OCHOBHBIC METOABI U3YUCHUA €CTCCTBCHHBIX JUCIHUITIIMH (Ha6J'II-O)IeHI/Ie,
IKCIIEPUMEHT, MOJICIMPOBAHKE); BEIICCTBO 10 €r0 XMMHUECKOH (POopMyIie COrTacHO IIIany:
KaueCTBEHHBIM COCTaB, TUII BEIECTBA (IIPOCTOE MM CJIOKHOE), KOJIMYECTBEHHBIN COCTaB,
OTHOCHTEJIbHAS MOJICKYIISIPHASI MAacCa, COOTHOIIICHHE MacC 3JIEMEHTOB B BEILECT BE, Macco-
BBIC JIOJIM 3JICMEHTOB B BEIECTBE (JI5 CJIOXKHBIX BEIIECTB); POIb XUMHH (ITOJIOKUTEIBHYIO
U OTpULIATEIbHYIO) B JKM3HU 4YEJIOBEKA, apryMEHTHUPOBATh CBOE OTHOLIEHHE K 3TOHN
npobieme;

®  BBHIUUCIATH OTHOCUTEIHHYIO MOJEKYISPHYIO MacCy BEIIECTBA U MAaCCOBYIO JOTI0 XUMHYE-
CKOTO 3JIEMEHTA B COSAMHEHUSIX;

®  TIPOBOAWTH HAOIIOJCHUS CBOMCTB BEIIECCTB U SBJICHUMN, TPOUCXOAIMX C BEIICCTBAMM;

cOOJIIO/1aTh MPaBUIa TEXHUKU O€30MMaCHOCTH MPH MPOBEICHUH HAOII0ACHU 1 JabopaTop-

HBIX OITBITOB.

MeTanpeamMeTHbI€e pe3yJabTaThl 00y4Ye HUSA

OOyuaronmiics JOJKEH ymems.

e omnpeaensaTb NpoOJeMbl, T. €. YCTaHABJIMBAaThb HECOOTBETCTBHE MEXIY JKEIaE€MbIM H

NEeNCTBUTEIHHBIM,

COCTABJIATh CJIOXKHBIH IIJIaH TEKCTA;

BJIAZIETh TAKMM BHUJOM U3JI0KEHUS TEKCTA, KaK ITIOBECTBOBAHUE;

10/l PyKOBOJICTBOM YYMTENSI IPOBOANUTH HEMOCPEACTBEHHOE HAOIIOCHHUE;

101 PYKOBOJICTBOM YYHUTENs 0(QOPMIISATh OTUET, BKIIOYAIO LM OMUCaHe HAaOII0IeHU s, €0

pE3YJIbTAaTOB, BHIBOJIOB;

®  HCIOJIb30BAaTh TAKOM BHJI MBICJIEHHOTI'O (MI€aJIbHOI0) MOAETMPOBAHUS, KAK 3HAKOBOE MOJIE -
JUpoBaHUeE (Ha IpUMepe 3HAKOB XMMHUECKUX 3J€MEHTOB, XUMUYECKUX (opMy);

® CNOJB30BaTh TakoM BHUJ MaTepUalIbHOrO (MPEIMETHOIO) MOJEIMPOBAHUS, KaK

du3mYecKoe MoJeIrpoBaHue (Ha MpUMepPe MOJCIIUPOBAHUS AaTOMOB U MOJICKYI);

MOJIy4aTh XUMHYECKYI0O MH(POPMAILIMIO U3 PA3TUYHBIX HCTOYHUKOB;

orpenenaTs 00BEKT U aCIEKT aHalN3a U CHHTE3a;

OIpeNeNATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBHH C ACIIEKTOM aHaIM3a U CUHTE3a;

OCYILECTBJISTh KaYECTBEHHOE U KOJIMYECTBEHHOE ONMCaHNE KOMIIOHEHTOB 00BEKTa;

OIPEEIATh OTHOLIEHUS 00BEKTA C APYTUMU OOBEKTAMU;

OIpENIeNIATh CYIECTBEHHbIE NPU3HAKU O0BEKTA.

TEMA 1. ATOMbI XUMHNYECKHUX 3JIEMEHTOB (9 4acos)

ATOMBI Kak opMa CyIIECTBOBAHUS XUMHUYECKUX 2IeMEHTOB. OCHOBHBIE CBE/ICHHUSI O CTPOE HUM
aToMoOB. JlokazaTenbCTBa CIOXKHOCTH CTpoeHuss atomoB. OmbiTel Pesepdopna. ITnanerapnas
MOJIeJIb CTPOEHUSI aTOMa.

CocTaB aTOMHBIX JIep: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAA aTOMHAsI Macca. B3aumMocBs3b
IIOHSATHM IPOTOHY, «HEUTPOH», KOTHOCUTEIIbHAs aTOMHAsI Maccay.

N3menenue 4rcia mpoTOHOB B sApe aToMa — 00pa30BaHME HOBBIX XUMHUYECKUX AJIEMEHTOB.
H3meneHue yncna HEHTPOHOB B siipe aToMa — 0OpazoBaHue n30TonoB. COBpeMEHHOE
oIpeieJICHUE MOHATHS «XUMUUECKUU 371eMeHT». M30TOMNbI Kak pa3HOBUIHOCTHA aTOMOB OJTHOTO
XUMHYECKOTO 3JIEMEHTA.

Dnekrponbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX II€-
puonoB. [lousTre o 3aBepIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrtema xumuueckux 3yemeHToB Jl. M. MenneneeBa u CTpoe€HHUE aTOMOB,
(Gu3HYecKUuil CMBICT MOPSIKOBOTO HOMEpA dJIEMEHTa, HOMEpPa TPYIIIbI, HOMEpa MepHoIa.

N3MeHnenue uucna SJIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO
3JeMeHTa — OOpa30oBaHUE TOJIOKUTEIBHBIX M OTPUIlATeIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMHM METa/NIOB U HeMeTasIOB. [I[pUunMHBI M3MEHEHUSI METAITMYECKUX U HEMETaNIMYEeCKUX



CBOWCTB B mepuojax u rpynmnax. O6pa3oBanue OuHapHbIX coequHeHud. [loHsTue 00 MOHHON
cBs3u. Cxembl 00pa3oBaHUs MOHHOW CBsI3U. B3amMoJelCTBHE aTOMOB 3JEMEHTOB-HEMETANIOB
MeXly co0oii — o0Opa3oBaHuEe JBYXaTOMHBIX MOJIEKYJ IPOCTHIX BelecTB. KoBalieHTHast Hero-
JSpHAst XAMUYECKas CBS3b. DIEKTPOHHBIE U CTPYKTYPHBIE (HOPMYIIBI.

BzanMopaelicTBie aTOMOB HEMETAJUIOB MEX1y cO00N — 00pa3oBaHMe OMHAPHBIX COETMHEHUM
HEMETAJUIOB. DJIEKTPOOTpHLaTeabHOCTh. KoBaneHTHas nossipHas cBsA3b. [IoHATHE O BAJIGHTHOCTH
KaK CBOMCTBE aTOMOB OOpa30OBBIBATh KOBAJIEHTHbIE XuMUueckue cBsi3u. CocraBieHue Qopmyl
OMHAPHBIX COCAMHEHUN MO BaJeHTHOCTH. HaxoXaeHue BAJICHTHOCTH MO ¢opMylie OMHAPHOTO
COCIMHEHU L.

BzauMopelicTBie aTOMOB METAJIOB MEX 1y c000i1 — 00pa3oBaHME METANTMYECKUX KPUCTAII-
110B. [IoHsATHE O METAJUIMYECKOH CBS3U.

JdemoncTpauuu. Mojien aTOMOB XUMHAUYECKUX 31€MeHTOB. [lepronueckas cuctema Xumuye-
ckux anemeHToB J[. M. MenneneeBa (paznuunbie gopmbl). Temreparypa miiaBieHUs BEILECTB C
Pa3sHBIMU TUTIAMH KPUCTAIUIMYECKUX PEIIETOK™.

JlabopatopHble onbiThl. 3. MojaenupoBanue NpPHUHIMIA JEACTBUS CKaHUPYIOILETO
MHUKpockomna. 4. M3roroBneHue mopeneid MojieKkyl OMHApHBIX coequHeHuil. 5. M3roToBneHue
MOJIENH, WILTIOCTPUPYIOILEH CBOKWCTBA METAJUIMYECKON CBS3H.

IIpeameTHbIE pe3yJbTaThl 00y4e HUsI

OOyJaronmiicst JOHKEH yMemb.!

® HCIIOJIb30BATh MIPU XAPAKTEPUCTUKE ATOMOB MOHSITHS: (IPOTOHY, «HEUTPOHY, «IIIEKTPOHY,
«XUMUYECKUU DJIEMEHT», «MAacCOBOE UHCIO», «U30TOI», («AJICKTPOHHBIA CIOW»,
(QHEPIETUUYECKUN YPOBEHBY, <QJIEMEHTBI-METAIUIbI», <QJICMEHTBhI-HEMETAUIB», MpU
XapaKTEPUCTUKE BEILUECTB MOHSITHUS «MOHHAs CBS3bY, «MOHBI», «KOBAJECHTHAsI HEMOJApHAs
CBSI3b)», «KOBAJICHTHAs MOJSIPHAS CBS3bY, (AIIEKTPOOTPUIATEIBHOCTbY, «BAJICHTHOCTHY,
«METAJITUYECKasi CBSI3bY;

® OIMCHIBaTh COCTaB U CTPOCHUE ATOMOB 3JIEMEHTOB C MOPAAKOBbIMU HOMepamu 1—20 B
Ilepronuueckoil cucrteme XuMudeckux diaeMeHToB J[.1. MeHneneesa;

® COCTaBJISITh CXEMBI PACIIPECIICHUS IJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM B AJIEKTPOHHOMU
000J109Ke aTOMOB; CXeMbl OOpa30BaHMS Pa3HBIX TUIOB XUMHUUYECKOW CBS3M (MOHHOM,
KOBAJICHTHOM, METAJITHYECKOM );

® OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUUYECKUX DJIEMEHTOB (3apsiioB siiep
aTOMOB, YHCJIa DJICKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJO 3alOJIHIEMBIX
AJIEKTPOHHBIX CJIOEB, PAIUYyC aroMa, >JIEKTPOOTPHUIATEIbHOCTh, METAUIMYECKHE U
HEMETAJUIMYECKUE CBOMCTBA) B INepHojJax M rIpynnax (IIaBHBIX MOArPYIIax)
[lepuoauueckoit cucteMbl XuMmuuyeckux siaeMeHToB JI.M. MenneneeBa ¢ TOYKU 3peHUS
TEOPHUU CTPOCHUS aTOMA,

® CpaBHHBATh CBOWCTBA aTOMOB XHMHUYECKUX SJIEMEHTOB, HAXOJIAIMXCS B OJHOM IEPUOJIE
Wi niaBHoW mnoarpynmne Ilepuogmyeckoil cuctembl XuMuUdeckux diemenToB JI.M.
MenpeneeBa

e (3apsmoB sEep aTOMOB, YHWCIA JJICKTPOHOB Ha BHEIIHEM DJJIEKTPOHHOM CJIOE€, YHCIIO
3aMOJIHSEMBIX  DJICKTPOHHBIX  CJIO€B, pPaJAMyC aroMa, dJICKTPOOTPHUIIATEIBHOCTD,
METa/NINYECKUE U HEMETANINYECKHUE CBOMCTBA);

® JaBaTh XapaKTEPUCTUKY XMMHUUYECKUX IJIEMEHTOB IO UX MOJOXEeHUI0 B [lepmoamyeckoi
cucreMe xumuueckux aiemeHToB J[.JMI. MennaeneeBa (XMMUYECKUI 3HAK, MOPSIKOBBII
HOMEp, MEpUOJ, TpyIIa, NOArPYIIa, OTHOCUTENbHAs aTOMHAsl Macca, CTPOCHUE aToMa —
3apsii  sAApa, YUCIO TPOTOHOB M HEUTPOHOB B sjApe, OO0Iee YHCIO JJICKTPOHOB,
pacnpeeseHue JJICEKTPOHOB IO AJICKTPOHHBIM CJIOSIM);
OTIPEEINATh TUIl XUMHUYECKOUN CBS3H MO JOpMYJie BEIIECTBA;
MPUBOJIUTH TPUMEPHI BEUIECTB C PAa3HBIMU TUTIAMU XMMUYECKOU CBSI3H;

® XapaKTepu30BaTh MEXaHU3Mbl OOpa30BaHMS KOBAJCHTHON CBs3M (OOMEHHBIN), MOHHOMN
CBSI3U, METAJIJIMYECKOMN CBS3H;

® YCTAaHABJMBATh MPUYUHHO-CJIEJACTBEHHBIC CBS3U: COCTAB BEIIECTBA — THUIl XHMHUUYECKOU
CBSI3U;

® COCTaBIATH (OPMYIIBI OMHAPHBIX COSAMHEHUN MO BAJICHTHOCTH;



® HaXOJUTh BAJICHTHOCTD 3JICMCHTOB I10 (bopMyﬂe 6I/IHapHOFO COCOMHCHMU .

MeTanpeaMe THbIE Pe3YJIbTATHI 00YYeHUSsI

OOyvaroumiicsi JOHKEH yMemb.

e (opMynHpOBaTh THIOTE3Y MO PEIICHHUIO TPOOIIEeM;

®  COCTaBIIATH ILJIAH BBITOJTHEHUS yIeOHOM 3a1auu, pelieHus mpoOIeM TBOPUIECKOTO M MTOUCKO -
BOT'O XapakTepa, BBIITOJIHEHHUS TPOEKTa COBMECTHO C YUHTEIIEM;

®  COCTaBIIATH TE3UCHI TEKCTA;

®  BJIAJICTh TAKUM BHUJIOM U3JIOKCHHSI TEKCTA, KaK OMUCAHUE;

®  UCITOJIK30BATh TAKOW BH MBICIICHHOTO (MICATHHOTO) MOJICIIMPOBAHUS, KaK
3HAKOBOE MOJICIIMPOBaHUE (Ha TIPUMEPE COCTABJICHUS CXeM 0Opa30BaHMsI XAMUYECKOW CBSI3H )

®  HCIIOJNB30BATh TAaKOW BUJ MaTEpUAILHOTO (IPEIMETHOTO) MOJICTIMPOBAHHUS, KAK aHAJIOTOBOE
MOJICTTUPOBAHUE;

®  HCIOJIb30BATh TAKOW BHU]I MATEPHAIBHOTO (TTPEIMETHOTO) MOJCIUPOBAHUS, KaK (DM3UUECKOE
MoJIeTUpOBaHKE (Ha TPUMEPE MOJIETICH CTPOCHHS aTOMOB);

® OIpeneNiaTb OOBEKThl CPABHEHUS U ACIIEKT CPAaBHEHUS OOBEKTOB;

®  BBLINOJHATH HEMOJIHOE OJJHOJIMHEHHOE CPaBHEHHE.

Tema 2. IPOCTBIE BEIHIECTBA (6 uacoB)

[TonoxxeHnue MeTamIOB U HEMETAIUIOB B [leproanyeckoil cucTeMe XuMU4YeCKu X 3sieMeHToB /1. M.
MenneneeBa. BaxHeilmme mpocThie BemIecTBa — METAUIBl (KEJIe30, AIIOMUHHMHN, KaJbIUH,
MarHuii, Hatpuil, kanuii). O6ume QU3MYecKue CBOICTBAa METaUIOB. BaxHeiinme mnpocTeie Be-
I CTBAa-HEMETAUIBI, O00pa30BaHHBIC aTOMAaMH KHCIIOPOJAa, BOJOpOJa, a3oTa, cepbl, (ocdopa,
yriepoJia. MoieKysbl MPOCTHIX BEIIECTB-HEMETAIIOB — BOJIOPO/Ia, KMUCIOPOa, a30Ta, TaJIoTe HOB.
OTHoOcUTeNbHAs MOJIEKYJISIPHAsT Macca.

CnocoOHOCTh ATOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKH X TPOCTHIX BEIIECTB
— amotponus. AJUIOTponHble MoauduKanuu kuciaopona, docdopa, onosa. Meraminue ckue u
HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD 3TOTO MOHSTHSL.

Uucno Asoraapo. KomuuectBo BemecTtBa. Mok, MosnsipHas macca. MoJsipHBIA 00beM Ta30-
o0Opa3HbIX BemlecTB. KpaTHble eIUHUIBI W3MEpPEHUS KOJIMYECTBa BEIIECTBA — MHUJUIMMOJbL U
KUJIOMOJIb, MHJUTUMOJISIPHAS. M KMJIOMOJISIPHASI MAcChl BEIIECTBA, MUJUIUMOJISIPHBIN U KUJIOMOJISIP-
HBI 00BEMBI TA3000pa3HBIX BEILECTB.

Pacyersl ¢ MCnonb30BaHMEM MOHSTHN «KOJTMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MoO-
JISIPHBIN 00bEM Ta30BY», «UUCIIO ABOTAJAPON.

JMemoncrpamuu. [lomyuenue o3ona. OOpa3ipl OEIOro W CEPoro 0J0Ba, OEIOTO U KPaCHOTO
docdopa. HexoTopsie MeTanapl U HEMETAIbl ¢ KOJMYECTBOM BelecTBa 1 Moib. MomsipHbIT
00BEM Ta3000pa3HBIX BEINECTB.

JlaGopaTopHbie onbIThI. 6. O3HAKOMJIEHHE C KOJUIEKIIUEN MeTauioB. 7. O3HAKOMJIEHHE C
KOJUIEKIIMEeH HEeMEeTalJIOB.

IIpeamMeTHBIE pe3yJbTATHI 00y4e HUSI

OOyuaronmiics TOJKEH ymemb.

® CIOJIb30BATh MPH XapPAKTEPHUCTUKE BEIIECTB MOHSITHS: «METAJUIBI», «ILJIACTUYHOCTHY,
«TENJIOMPOBOIHOCTEY, «3JIEKTPOIPOBOIHOCTBY, «HEMETAIIBIY, «AJLTOTPOIUS,
«@QIIJIOTPOITHBIC BUIOU3MEHCHHUS HITH MOTU (DUKALIH I,

® ONHUCHIBATH MOJOKEHHE MIEMEHTOB-METAJIOB U DJIEMEHTOB-HeMeTaiu1oB B [lepuoanye-
CKOM cucTteMe xuMuieckux 3yemeHToB J[. M. Menneneena;

e wiaccu(UIIMPOBATh MPOCTHIC BEIIECTBA HA METAJUIBI M HEMETAILJIbI, DJIEMEHTHI;

® OMpenemsaTh NPUHAIIC)KHOCTh HEOPTAHMYECKUX BEIIECTB K OJHOMY U3 U3yd CHHBIX KIIaCCOB

— METaJUUIbl U HEMETAILIbI;

® JI0Ka3bIBaTh OTHOCUTEJILHOCTD JACJICHUS MPOCTHIX BEUIECTB HA METAJUJIbI U HEMETAILIIBI;

® XapakTepu3oBaTh 00mmMe (Pr3nUecKue CBOICTBA METAIITIOB;

® YCTaHABJIMBAaTh MPUUYMHHO-CIIEICTBEHHBIE CBS3U MEX/y CTPOEHHEM aTOMa ¥ XUMHYECKOU

CBSI3bI0 B MIPOCTHIX BEIIECTBAX — METaIaX U HeMeTasllax;



® OOBSICHATH MHOTOOOpPAa3Ke MPOCTHIX BEIIECTB TAaKUM (JAKTOPOM, KaK aJUIOTPOIHUS;
OMUCHIBATH

CBOICTBA BEIECTB (Ha MpUMepax MPOCThIX BEIECTB — METAUIOB U HEMETAILJIOB);

e coOmoIaTh MpaBuiia TEXHUKU 0€30I1aCHOCTHU MPU MPOBEACHUH HAOI0IEHU 1 1abopaTop-
HBIX OIBITOB;

® CMOJB30BaTh IpPHU pELIEHUHU paCUETHBIX 3a7ad TMOHSTUS: «KOJIMYECTBO BEILECTBAY,
«MOJIbY», «OCTOSIHHAsE ABOTagpoO», «MOJSIpHAs Maccay», «MOIIPHBIM OOBEM Ta30B»,
«HOPMAJIBHBIE YCIIOBUSD;

® POBOAUTH PACUYETHl C MCIOJB30BAHUEM MOHATUN: «KOJMYECTBO BEILECTBA», «MOJIAPHAsS
Maccay, «MOJIIPHBIM 00beM ra3oB», «IIOCTOSTHHAST ABOTAIPO».

MeTanpeaMeTHbIE pe3yJabTAThI 00y4e HUs

OOyuaronmiics JOJKEH ymems!

®  COCTaBJISITh KOHCIIEKT TEKCTa;

®  CaMOCTOSITENIbHO HCIIOJIh30BAaTh HEMTOCPEICTBEHHOE HAOIOICHUE;

®  CaMOCTOSITETBHO O(OPMIIATH OTUET, BKIIOYAIOUIMI ONMKMCaHUE HAONIOJCHUS, €r0 Pe3yib-
TaTOB, BHIBOJIOB;

®  BBINOJHATH OJIHOE KOMIIJIEKCHOE CPaBHEHUE; BHITIOIHATH CPABHEHHUE 10 aHAJIOTUH.

TEMA 3. COEAUHEHUSI XUMHWYECKHUX 9JIEMEHTOB (15 gacos)

Crenenb okucienus. CpaBHEHHE CTENEHU OKUCIIEHUS U BaleHTHOCTU. OnpeneneHue CTeneHu
OKHCIICHUS AJIEMEHTOB B OMHApHBIX coeanHeHusax. CoctaBienune Gopmys OMHAPHBIX CO EAUHEHUIA,
o0umit cnocod nx Ha3BaHUH.

buHapHbIe coOeIMHEH NI METANIOB U HEMETAJJIOB: OKCUJIbI, XJIOPU b, Cylbduabl u mp. Co-
CTaBJICHUE UX (OPMYIL

bruHapHbIe cOeMHEHNS HEMETAJUIOB: OKCH/IbI, JIETY4UEe BOAOPOJHBIE COEIMHEHUS, X COCTAB U
Ha3BaHus. [IpeacraBurenu okCMIOB: BOAA, YITIEKUCIIBIN ra3, HerameHas u3Bects. [IpeacraButenu
JETYYUX BOJOPOAHBIX COEAMHEHUN: XJIOPOBOJOPO U AMMHAK.

OcHoBaHus, UX COCTaB M Ha3BaHMA. PacTBopuMocTh ocHOBaHMM B Boze. llpencraBurenu
MICJIOY €M : TUAPOKCUIBI HATPHs, Kaus U Kaublus. [loHsTHe 00 MHIMKATOpaxX M KaueCTBEHHBIX
peakiusix.

Kucnotsl, ux coctaB u Ha3Banus. Knaccudu kanus kucnot. [IpeacraButenu KUCIOT: cepHas,
conisiHas, a3oTHas. [loHaTrne o mkane kuciaoTHOCTH (mkana pH). M3mMeHeHune okpacku WHIWKA-
TOPOB.

Counr Kak TpOM3BOIHBIE KACIOT U OCHOBAHUM, X COCTAB M Ha3BaHMs. PacCTBOPMMOCTH coJIeii B
Bojie. IIpencraBurenu coneit: xjopun HaTtpus, kapOoHaT u ¢docdar kaupuus. AmopdHBIE U
KPUCTAJNINUYECKUE BEILECTBRA.

MexMoJIeKynapHble B3aUMOJICHCTBUA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOWCTB BEIIECTB OT TUIIOB KPUCTAIUNIMYECKUX PEILETOK.

Yucteie BemecTBa u cMecH. [Ipumepsl KUIKUX, TBEPAbIX U Ta3000pa3HbIX cMeceil. CBoiicTBa
YHCTHIX BEIECTB U cMecel. Mx cocTaB. MaccoBas u 00beMHas JJOJIM KOMIIOHEHTa cMecH. PacueTsl,
CBSI3aHHBIE C UCITOJIB30BAHUEM ITOHSITHS «JIOIS.

JMemoncTpanuu. OOpasiibl OKCHUIOB, KHCIIOT, OCHOBAHHH U cosieil. MoJienu KpuCTaluTM4eCKuX
pelIeTOK XJIopUaa HaTpus, aiMasa, okcuaa yniepoga (IV). KucnoTHo-1enodnsie MHAMKATOPSI,
M3MEHEHHUE WX OKPacCKd B PA3IMYHBIX cpefaX. YHUBEPCAIbHBIM WHIWKATOP U M3MEHEHUE €ro
OKpacku B paznnuHbIx cpenax. [llkana pH. Onpenenenue pH paznuunbix cpeq™.

JlabopaTopHble onbIThl. 8. O3HAaKOMIIEHHE C KOJUIEKUMEW OKCHUIOB. 9. O3HAKOMIIEHHE CO
cBoiictBamMu ammuaka. 10. KauecTtBennas peakuust Ha ymiekuciblii ra3. 11. Onpenenenue pH
pPacTBOPOB KHUCIIOTHI, IieNioun U Boabl. 12. Onpenenenre pH nuMOHHOTO U SI0JJ0YHOTO COKOB Ha
cpe3e mwioaoB. 13. O3HakomieHue c Koyuiekiuer coneit. 14. O3HaKoMJIeHHE C KOJUICKIHMEH
BEIIECTB C Pa3HbIM TUIIOM KPUCTALUIMYECKON peleTKu. M3rotoBienrne Mmoaenen KpucTauImdeCKuX
peueTok. 15. O3HakoMiIeHHE ¢ 00pa3OM TOPHON MOPOBI.

IIpakTuueckue padornl. 2. HaGmroneHust 3a U3MEHEHUSMH, IPOUCXOASAIMMHU C TopsILen
CBEUOH, ¥ WX ONHUCaHuE (JJOMaIHUM dKcriepuMenT). 3. [IpuroroBnenne pacTBopa caxapa U pac et
€ro MacCcOBOM JI0JIM B pacTBOpE.



IIpeamMeTHBIE pe3yJbTaThl 00y4e HUS
OOyuaronmiics JOJKEH ymemb!

HCIIOJIb30BATh MPU XapaKTEPUCTUKE BEUIECTB MOHATHUS: «CTENEHb OKHUCICHUS», «BAJICHT-
HOCTBY», «OKCHUJIbI», «OCHOBAHUS», «IIETOYN», «KAYECTBEHHAS PEAKIUD», <«UHIUKATOPY,
«KHCIIOTBI»,  «KUCIOPOJCOJCpXKANME  KHUCIOTBI»,  «OCCKUCIOPOTHBIC  KHUCIOTHI,
«KHUCIIOTHAsl cpelia», «IIeNIouHas cpelay», «HeWTpayibHas cpefay, «umkana pHy», «comm»,
«amop (pHBIE BEIIECTBA», «KPUCTAIIIMYECKHE BEIIECTBA», «KPUCTAITUYECKAS PEIIETKAY,
«MOHHAs KPUCTAUIMYECKasl peIlleTKay», «aTOMHas  KpPUCTANIMYECKass peUIeTKay,
«MOJICKYNsSIpHAsl ~ KpUCTAJNIMYecKasi peIleTKay, «MeTaIMdYeckass KpUCTaJIMYecKas
pEILeTKa, «CMECH;

KJIacCH QUIIMPOBATH CIIOKHBIE HEOPraHUYECKUE BEILIECTBA TI0 COCTaBY HA OKCHJIbI, OCHOBA-
HUSI, KUCJIOTBI U COJIM; OCHOBAHUS, KHUCIJIOTBI M COJIU [10 PACTBOPUMOCTH B BO/JI€; KUCIIOTHI 10
OCHOBHOCTH U COJIEPKAHUIO KUCIOPOA;

ONpCACIIATh HPUHAMICIKHOCTb HCOPTAHNYCCKUX BEHICCTB K OAHOMY M3 U3YUYCHHBIX KIIaCCOB
(OKCHTBI, JTETY4HE BOJIOPOIHBIE COCTMHEHU ST, OCHOBAHUS, KHCIIOTHI, COJIN) TIO (JOpMYIIE;
OMHCHIBATh CBOWCTBA OTAETBHBIX MIpEJICTaBUTENEeH OKCHUAOB (Ha TIpUMepe BOJpI,
YIJIEKUCIIOTO ra3a, HeraleHON U3BECTH ), JETYYUX BOJIOPOIHBIX COSAMHEHHH (Ha MpuMepe
XJIOPOBOJIOPOIAa M aMMHaKa), OCHOBAHM (Ha TpUMepe TUIPOKCHUJIOB HATPHS, KAIHS H
KaJIbIMs1), KUCJOT (Ha MpUMEepe CEpPHOM KHUCIIOTHI) U COJel (Ha MpUMepe XJIOpu/ia HaTpus,
kapOoHaTa Kajblus, pocdara Kambus);

OTIPENENATh BAIGHTHOCTh U CTETIEHb OKMCIICHUS 3JIEMEHTOB B BEIIIECTBAX;

COCTaBIIATH (POPMYIIBI OKCHJIOB, OCHOBAHUM, KHCIIOT U COJIEH O BAJIGHTHOCTSIM U CTEIECHIM
OKHCJICHUS 3JIEMEHTOB, a TakKe 3apsJaM HMOHOB, YKa3aHHBIM B TaOJHIIE pACTBOPUMOCTU
KHCJIOT, OCHOBAHHMH U COJICH;

COCTAaBJISITh Ha3BAHUS OKCUOB, OCHOBAHUM, KUCIOT U COJIEH;

CpaBHUBATh BAJICHTHOCTb U CTCIICHb OKUCIICHHA; OKCUAbI, OCHOBAHM, KUCJIOTBI U COJIU 11O
COCTaBY;

M CII0JIB30BaTh TaOJIUIly pACTBOPHUMOCTH ISl ONIPEAeTICHUS PACTBOPUMOCTH BEIIECTB;
YCTaHaBJIMBAaTh TCHCTUYCCKYIO CBA3b MCXKAY OKCHIAOM H THUIAPOKCHUIAOM U HaOGOpOT;
MNPUYNHHO-CICACTBECHHLIC CBA3U MCXKAY CTPOCHHUEM aToMa, XUMHYECKON CBSI3bI0 U TUIIOM
KPUCTAJUIMYECKON PELIETKH XMMUYECKUX COCTUHECHUN;

XapaKTCPU30BaATh ATOMHBIC, MOJICKYIAPHBIC, MOHHBIC MCTAJUIMYCCKHUEC KPUCTAIINYCCKUC
pEeIeTKU; Cpely pacTBOpa ¢ MOMOLIKIO mKaibl pH;

MPUBOJUTH IPUMEPHI BEUIECTB C Pa3HBIMU THIIAMU KPUCTAJUTHYECKON PEILeTKH;

IMpOBOJAUTH H&6JIIOI[GHI/I$I 3a CBOMCTBaAMH BCHICCTB U ABJICHHUAMHA, IPOUCXOAAIMMU C BELIC-
CTBaMU;

cOOJTIOIaTh MpaBUIIa TEXHUKU O€30MacCHOCTH NP MPOBEICHUN HAOIIOACHHH U ONBITOB;

M CCIIEI0BATh CPEly pacTBOPA C IOMOIIBIO MHIUKATOPOB;

SKCIEPUMEHTAIIFHO Pa3INyaTh KUCIOTHI U IIENIOUH, MOJIb3YSICh HHANKATOPAMU;
HCIIOJIBb30BATh MpPHU PEILIEHUM PAaCUETHBIX 3373y MOHATUS «MaccoBasl JOJs 3JEMEHTa B
BEIIECTBE», «MACCOBasi OISl PACTBOPEHHOTO BEIECTBA», «O0BEMHAS JI0JS Ta3000pa3HOTO
BEILIECTBA;

oOpamatbcs ¢ 7TabOpaTOpHBIM O0OpPYIOBaHWEM U HarpeBaTeNbHBIMU MpuOOpaMu B
COOTBETCTBHH C TIPABUIAMH TEXHUKH 0€30IIaCHOCTH;

OTMHUCHIBATh XUMHYECKUN OSKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO WIH
POJIHOTO) fA3bIKA U SI3bIKA XUMHU;

ACJIaTh BBIBOJBI 110 PE3yJibTaTaM MPOBCACHHOI'O SKCIICPUMCHTA,

TOTOBUTH PACTBOPHI C ONPEICTEHHON MacCOBOM J10JI€H pacTBOPEHHOTO BEILIECTBA;
MPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIIO PACTBOPEHHOIO B HEM BEIIECTBA.

MeTanpeamMeTHbIe pe3yabTaTbl 00y4e HUsA
OOyuaronmiics JOJIKEH yMems:

COCTaBJISATh Ha OCHOBE TEKCTa TabJIMUILIbI, B TOM uncie ¢ npuMeHenueM cpeacts UKT;
10J1 PyKOBOJICTBOM YYHTEJNsI IPOBOJUTH OITOCPEI0OBAHHOE HAOIIIOICHHE;



® TI0J PYKOBOJACTBOM YUYHUTENS O(QOPMIISATH OTYET, BKIIOUYAIOIIMI OMUCAHUE SKCIEPUMEHTA,
€ro pe3yJbTaToB, BEIBOJIOB;

® OCYIIECTBJIATH HMHIYKTUBHOE 0000mICHHE (OT E€AMHHUYHOTO JOCTOBEPHOTO K OOImeMy
BEPOSATHOCTHOMY), T. €. ONpPEIeNsATh OOIMe CYIIECTBEHHBIC IMPU3HAKUA JBYX M OoJiee
00BEKTOB U (PUKCUPOBATH UX B OPME MOHSATHS HIIU CYKICHHS,

® OCYIIECTBIISATh JIEYKTUBHOE 0000IeHNE (TIOABEACHUE €AMHUYHOTO JOCTOBEPHOTO IO
o011ee JOCTOBEPHOE), T. €. aKTyaIH3UPOBATh MOHITHE WM CY)KACHUE, U OTOXKICCTBISTH C
HUM COOTBETCTBYIOIIME CYIIECTBEHHBIC MTPU3HAKU OJTHOTO UIK 00Jiee 0OBEKTOB;
OTIPE/ICISTh ACTEKT KIACCH(PUKAIIHH;
OCYIIECTBIIATh KIACCH(PHKAIIHIO;
3HATh U UCIIOJIb30BATh PA3IMYHbIC (OPMBI MPEICTABICHUS KIACCU(PHKALIUH.

TEMA 4. U3BM EHEHUSA, TPOUCXOJAILIHUE C BEHIECTBAMM (13 gacoB)

[lonsiTue sBNEHWI, CBSI3aHHBIX C M3MEHEHHSMH, MPOUCXOISINMMU C BEIIECTBOM. SIBJICHUS,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAINIMYECKOTO CTPOECHMS BEILECTBA MPU MOCTOSHHOM €r0 COCTaBe,
— (usnyeckue sBieHUs. DPu3MUECKUE SBICHUS B XUMHH: JUCTUIULSILIMS, KPU CTaJUIM3AIUA,
BBITIAPUBAHNE U BO3TOHKA BEIIECTB, (PUIIBTPOBAHUE U IIEHTPHYyTHpOBaHUE.

SIBneHus1, CBsI3aHHBIE C N3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYeCKue peakuuu. [Ipusnaku u
YCIIOBHS MTPOTEKAHUSI XUMUUECKU X peaKuii. Briienenne TenioTel U CBeTa — PEAKIUHU TOPEHUSI.
[onsTre 06 7K30- U YHAOTEPMUUYECKUX PEAKITUSIX.

3aKOH COXpaHEHHUs MacChl BENIECTB. XWMHYECKUE YpaBHEHHs. 3HAaue€HHWE MHICKCOB U KO-
s(ppunmentoB. CocTaBieHnE ypaBHEHU N XUMHUYECKIX PEAKITUM.

Pacuetsl mo xumMudeckuM ypaBHEHHSM. PelieHre 3a1a4 Ha HaX0XKJIECHUE KOJIMYECTBA, MaCChl
Wi o0beMa MPOJYKTa PEaKIMU MO0 KOJMYECTBY, Macce MJIM 00BeMy MCXOJHOTO BemiecTBa. Pac-
YeThl C HUCIOJIb30BAHUEM IOHSTHUS «I0JIs», KOT/a MCXOJHOE BEIIECTBO JaHO B BUJE PacTBOpA C
3aJ]aHHOM MAaccOBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM COJEPKHUT OIPENEIEHHYIO OO
IIPUMECEH.

Peaxkiiuu paznoxxkenus. [IpeacrtaBiieHue 0 CKOpOCTH XMMHYECKMX peakuuii. KatammzaTtopsl.
®epmeHThl. Peakunu coequuenns. Katanutuueckie u HeKaTaIUTHYECKUE PEAKIIU v, 0OpaTUMBbIE U
HeoOpaTuMble peakiuu. Peakunu 3amerienus. Pt akTHBHOCTH METAJUIOB, €70 UCIIOJIb30BAHUE JUISI
MIPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKIIUii MEX/Ty METaJUIaMU U KUCJIOTaMH, peakiui
BBITECHEHHS] OJJHUX METAJIJIOB M3 PacTBOPOB MX COJNEH NpyrUMH MeTautamu. Peakiuu oOMeHa.
Peaxuuu HeTpanu3zauu. Y CIoBHs IPOTEKAHUS PEaKIMii OOMEHa B pacTBOpax /10 KOHIIA.

Turbl XUMUYECKH X pEaKIMK Ha TPUMEPE CBOMCTB BOJIbI. Peakiius pa3ioxkeHus: — 3IEKTPOJIN3
BOJbl. Peakiiuu coenMHEHHs — B3aUMOJICHCTBUE BOJBI C OKCHUIAMH METaJIOB U HEMETAJLJIOB.
YcnoBue B3aMMOJICHCTBHSI OKCHJIOB METAJUIOB M HEMETAJUIOB € BOJOH. [TIoHATHE «THIPOKCHIBD.
Peakiiuu 3amerieHuss — B3aMMOJICHCTBUE BOABI ¢ MeTailaMu. Peakiiuu oOMeHa — TuIpoiu3 Be-
IIECTB.

JMemoncrpamuu. [Ipumepsr Pusnueckux sBICHUI: a) MIaBjeHUe apaduHa; 0) BO3roHKa ioaa
WM OEH30MHOM KUCJIOTHI; B) PACTBOPEHHME OKPAIICHHBIX CoJiel; T') 11 (hdy3ust Ty CTHIX BEICCTB
C TopsIIed IaMMOYKH HakanuBaHWs. [IpuMepbl XUMUYECKUX SIBICHUIW: a) TOpPEHHE MAarHwus,
docopa; ©) B3auMOAEHCTBHE COISIHOW KUCIOTHI C MpPaMOpPOM MJIM MEJIOM; B) IOJIy4YeHUE
runpokcua meau (II); r) pactBopeHue MoTydeHHOTO THAPOKCHIA B KHCIIOTaX; /1) B3au MOJICHCTBHE
okcuna meau (II) ¢ cepHoOil KMCTOTON MpHU HAarpEeBAaHUM; €) PA3IOKEHHE MTepMaHTaHaTa KaIHs; )K)
pa3noXeHue MepoKcHia BOJIOPoia C MOMOIIBIO AUOKCHAA MapraHiia U KaTaja3bl KapToQess uiu
MOPKOBH; 3) B3aUMOJIEHCTBHE pa30aBICHHBIX KUCIOT C METaJUlaMU. 3aKOH COXPaHEHMS MacChl
BemecTB*. PaznoskeHre BOIbI SJICKTPUIECKUM TOKOM™,

JladopaTopHubie onbIThbl. 16. [IpokasiuBanue Meau B MJIAMEHHW CIIUPTOBKU. 17. 3amenieHue
Meau B pactBope xiopuaa meau (1) sxenesom.

IIpakTHyeckue padorbl. 4. AHanM3 IOYBBI U BOJBI (OMAIHUM dkcniepuMeHT). 5. [IpusHaku
XUMHUYECKUX PEAKIHH.

IIpenmeTHbIE pe3yJbTaThl 00y4e HUSsI
OOy4aroumiicst JOKEH yMemb.



® UCIOJB30BaTh NPHU XapaKTEPUCTUKE BEUIECTB MOHSATHUSA: «IUCTUUISALUS, «1EPETOHKA,
«KPUCTAILTU3ALINSY, «BBIMAPUBAHKUE», «(DUIBTPOBAHHE», «BO3TOHKA, WIIM CYOIUMAITUSY,
«OTCTauBaHHEY», <«IECHTPUPYTHPOBAHHE», «XUMHUUYECKas PpEaAKUUI», «XUMHYECKOE
YpaBHEHUE», «PEAKIUH COCAUHCHUS», «PEAKIUU PA3NOKECHHUSD, «PEaAKIHU OOMEHay,
«peaKUMU 3aMEIICHUS», «PEAKIUU HEUTpaIu3alun», <«AK30TEPMHUUECKUE peaKIumn,
<QHJOTEPMUUYECKHE PEAKIUNY», «PEAKUUH TOPEHUS», «KaTaIU3aTopbl», «(HepMEHTHI»,
«oOpaTUMbIe peaKIuuy», «HEOOpaTUMBIE pEaKIHN», «KATATUTUYECKUE PEaKIHU,
«HEKaTaTUTUUECKUE PEAKLINNY, «PSJl aKTUBHOCTH METAJIOBY, «THIPOJIN3Y;

® YCTaHABJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3UM MEXIy (HU3MYECKUMU CBONCTBAMU
BEIIIECTB U CIIOCOOOM Pa3IeNeHHs CMECeil; OOBACHATH 3aKOH COXPAaHEHUsSI MACChI BEIIECTB C
TOYKHU 3PEHUS ATOMHO-MOJEKYIISIPHOIO YYECHUST,

® COCTaBJISITh YPaBHEHHS XMMHUYECKUX pPEaKIMi Ha OCHOBE 3aKOHAa COXPAaHEHUs MaccChl
BEILIECTB; ONMKCHIBATh PEAKIINU C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA
U A3bIKaA XUMHH,

e KIaccu GUITMPOBATH XUMUUECKUE PEAKIINH 10 YUCITY U COCTABY MCXOTHBIX BEIIECTB U MPO -
IYKTOB peakuu; TeroBoMy 3(GQeKTy; HampaBiICHUIO MPOTEKAHUS PEAKIUU; yIaCTHIO
KaTajn3aropa;

® HCMOJIb30BaTh TAOJUIy PACTBOPUMOCTH ISl OMpPENETCHUS] BO3MOXHOCTH TMPOTEKAHUS
peaknuii oOMeHa; PNMEeKTPOXUMHUYECKUN DSl HAMpPSHKEHUN (aKTUBHOCTH) METaJNIOB st
OonpeaACJICHUA BO3MOXKHOCTU TIPOTCKAHUA peammﬁ MCXKAY MCETalllaMHh W BOIHBIMU
pacTBOpaMM KUCJIOT U COJIEH;

e HaOmOIaTh U OMHUCHIBATh MPU3HAKK U YCIOBUS TEUCHHS XMMHYECKUX PEAKIUM, NenaTh
BBIBOABI HA OCHOBAHHH aHaJIN3a Ha6HIOHeHHﬁ 3a OKCIICPUMCHTOM; IIPOBOJUTDL PACUCTHI 11O
XAMUYECKUM YpPaBHEHUSIM Ha HAXOXKIACHHE KOJIIMYECTBA, MAcChl MM O00ObEMa MPOIYKTa
pEaKuuu MO KOJIMYECTBY, Macce HJIM OO0bEMY MCXOJHOTO BEIIECTBA; C MCIOJIb30BAHUEM
MOHATHS «10JIs1», KOTJa UCXOIHOE BEILECTBO JJaHO B BUJIE PaCTBOPA C 3a JAaHHOM MacCcOBOM
JI0JIEl paCTBOPEHHOTO BEILECTBA MIIM COJCPKUT OMpPEAETICHHYIO OO MPUMECEH.

MeTanpeamMeTHbIe pe3yJIbTaThl 00y4e HUs

OOyyaroumiicst JOKEH yMemb.:

® COCTaBJIATh HA OCHOBE TEKCTAa CXEMBI, B TOM 4Hcie ¢ mpuMeHeHueM cpeacts UKT;
CaMOCTOSITENbHO OQOPMIIATH OTYET, BKIIIOYAIOUIMI ONMMCAaHHUE IKCTIEPUMEHTA, €0
pe3yabTaTOB, BHIBO/IOB;

®  JCIO0JIB30BaTh TAKON BUJI MBICIEHHOTIO (MCAJIbHOTO) MOAEINPOBAHM, KAK 3HAKOBOE
MOJIeTUPOBaHUE (Ha IPUMEPE YPaBHEHU M XUMUYECKUX pEaKIuil);

L4 pas3indaTb 00BeM U COICPIKAHUC HOHHTHﬁ;
pas3iindaTtb pOAOBOEC N BUAOBOC ITIOHATHA,
® OCYHICCTBJIATH POAOBUAOBOC OIPCACIICHUC ITOHSTHH.

TEMA 5. PACTBOPEHUE. PACTBOPBI. CBOIICTBA PACTBOPOB
JIEKTPOJUTOB (20 uacos)

PacTBopenue kak gu3nko-xumuyeckuit mpouecc. [loustue o ruapatax u KpucTauioruapa Tax.
PactBopumocTs. KpuBble pacTBOPMMOCTH KaK MOJENb 3aBUCHMOCTH PAaCTBOPHUMOCTH TBEPABIX
BEILECTB OT TEMIIEPATYPHl. HACHIIICHHBIE, HEHACHIIICHHBIE U TTEPECHIILIEHHBIE PaCTBOPHI. 3HAUECHUE
pacTBOPOB [l MPUPOABI U CENBCKOTO XO35MCTBA.

[TousiTue 00 ANEKTPONIUTUYECKON TUCCOLHAIIUN. DIEKTPOIUTHI U HEANEKTPOIUTHL. Mexa Hu3M
JUCCOLMAIMK 3JIEKTPOJIUTOB C Pa3lIMUHBIM XapakrepoM cBsi3U. CTeNneHb 3JIEKTPOIIUTHUYECKOU
muccounanu. CUiabHbIE U cl1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE IIOJIOKEHUS TEOPUM IIIEKTPOIUMTUYECKON naucconmanuu. MoHHbIE ypaBHEHUs
peakuuii. Peakiiun ooOMena, uayime 10 KOHIIa.

Knaccudukamms nOHOB 1 UX CBOHCTBA.

Kucnotsl, ux xiaccu pukanus. Jucconnanus KMCIOT U UX CBOMCTBA B CBETE TEOPUM HJIEK-
TPOJIUTUYECKON qucconuanyy. MoneKyasipHble 1 HOHHBIE YpaBHEHUs peakuuii. Bzaumonernicreue
KUCJIOT ¢ METAJJIaMHU. DJIEKTPOXUMHUYECKUI PsiJT HAPSHKEHU N METAJIOB. B3anmoaeicTBue KucioT



C OKCHJAMM MeTaiyioB. B3anmonelicTBUE KUCIOT C OCHOBAaHMSIMU — pEaKUUs HEHUTpalIu3aluH.
BzaumopeiictBue kucinor ¢ consmu. Mcmonb3oBaHue TaONMIIBI PacTBOPUMOCTH U Xa-
PAKTEpUCTUKA XUMHUYECKHX CBOWCTB KUCIIOT.

OcHoBaHwus, UX Ki1acc pukanus. Jlucconuanus OCHOBAaHUM W MX CBOMCTBA B CBETE TEO pUH
AJIEKTPOJIMTUYECKOM aucconuanuu. BzammoneincTBue OCHOBaHMM € coyisiMH. Mcronb3oBaHue
TaOMHITBI PACTBOPUMOCTH JUIsl XapaKTEPUCTHKHA XUMHUYECKHX CBOWCTB OCHOBaHWMU. Bzammo-
JIeficTBYE IIEJIOUEH ¢ OKCHAAaMH HEMETAJIJIOB.

Conu, ux auccolMalus U CBOWCTBA B CBETE€ TEOPUU AJICKTPOIUTHYECKOW IUCCOLMALUM.
BiaumonelictBue coseil ¢ MetaulaMu, OCOOCHHOCTH ITHX peakuuii. B3ammonenicTBue coneit ¢
consimMu. Vcronb3oBaHue TaOMUIIBI PACTBOPUMOCTH JIsI XapaKTEePUCTUKA XUMHUYECKUX CBOMCTB
COIIeii.

O06o0mmeHnne cBeieHN 00 OKCHAaX, UX KIacCU(UKAIMK U CBOMCTBAX.

['eneTnyeckue psaapl MeTaUla U HEMETaula. | 'eHeTnueckasi CBsI3b MEX]Y KilaccaMu Heopra-
HHUYCCKHUX BEIICCTB.

OKUCITUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

OmnpeneneHue creneHeil OKMCIeHUs I 2JIEMEHTOB, 00pa3yro I X BEIIECTBA PA3HBIX KIIAC COB.
Peakiium HMOHHOTO OOMEHA W OKHCIWTEIHHO-BOCCTAHOBUTEIBbHBIC peakiuu. OKUCITUTENb U
BOCCTaHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE.

CocraBieHne YpaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM 3JIEK-
TPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEILIECTB — METAUIOB M HEMETAJJIOB, KUCIOT U COJIEH B CBETE OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH.

Jdemoncrpanun. VcnbiTaHue BEHIECTB U MX PACTBOPOB HA 3JIEKTPONPOBOJAHOCTb. 3aBUCH-
MOCTbh 3JICKTPOIIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHUEHTpauuu. [[BH)KEHHE OKpalleHHBIX
HMOHOB B 3JIEKTPUYECKOM MoJie. B3auMoaelicTBUe IMHKA C CEPOM, COJISTHOM KUCIOTOM, XIIOPUAOM
meau (II). T'openue marnusa. BzaumopelicTBHe XJIOpHOW M CEPOBOAOPOJHON BOAbl. M3ydenue
3aBUCHMOCTH paCTBOPUMOCTH BEITIECTBA OT TeMriepatypsl™. Ilomydenrne MeaHOTO Kyropoca*.

JlabopaTtopHbie ombIThbl. 18. B3auMmopeiicTBUE pacTBOPOB XJIOpHIa HaTpUsi W HUTpata
cepebOpa. 19. TlomydeHre HepacTBOPUMOTO TUIPOKCHIA M B3aUMOJICHCTBHE €ro ¢ kucioramu. 20.
BzanmMoneiicTBre KMCIIOT ¢ OCHOBaHHMAMU. 2 1. B3anMoaelicTBHE KHCIIOT C OKCHIaMU METAJIJIOB. 22.
BraumonetictBue kucioT ¢ Metamuiamu. 23. B3auMoaelicTBue KUCIOT ¢ colrsiMu. 24. Bzaumoneti -
CTBHE 1Iesioueii ¢ kucnoramu. 25. TernoBoit 3¢dekT peakiuu rupoKcuia HaATPUsI C YIIIEKUCIBIM
razom™. 26. B3aumonelictBue menouerd ¢ comsmu. 27. [lomydenne u cBoiCTBa HEPACTBOPUMBIX
ocHoBaHni. 28. BzanmomelcTBHE OCHOBHBIX OKCHIAOB C KuciaoTamMu. 29. BsaumonelicTsue
OCHOBHEIX OKCHJOB ¢ Bojou. 30. BaummoneicTBHE KUCIOTHBEIX OKCHAOB CO Imenodamu. 31.
BzanmonelicTBre KUCIOTHBIX OKCHIOB ¢ BoAod. 32. BzammopnelcTBHe coiiedl ¢ KHUCIOTaMH. 33.
BzanmoperictBre coiieil ¢ menodamu. 34. BzaumoeiicTBue conei ¢ coisaMu. 35. Bzaumonaericteue
pacTBOPOB COJIEH C MeTaJlJIaMHU.

IIpakTuyeckue padoThl. 6. Pemenne sKkcriepuMeHTAIBHBIX 33/1a4.

IIpeaMeTHBIE pe3yJabTaThl 00y4eHUSs

OOyyaroumiicst JOKEH yMem.

® JICHONB30BAaTh MpPHU XapaKTePUCTHKE TMPEBpAICHUM BEIIECTB TMOHSITUS: «PaCTBOPY,
(QIICKTPOJIUTUYECKAS JAUCCOIUALHSY, (OIEKTPOIUTHI», «HEIEKTPOIUTHI», «CTCICHb
TUCCOIUAIINY, «CHJIBHBIC DJICKTPOIUTHI», «CIa0ble  AJIEKTPOJIUTBI», «KATHOHBI»,
«@QHUOHBI», KKUCJIOTBI», KXOCHOBAHHUS, «COJIH Y, «MOHHBIE PEAKIIUIY, «HECOIC00pa3yro e
OKCHJIBI», «COJICO0pa3yIoIMe OKCHJBI), «OCHOBHBIE OKCHUJBI», «KHUCIOTHBIC OKCHIBI,
«CpeIHUE COJIM», «KUCJIbIE COJH», <«OCHOBHBIE COJIM», <«TC€HETHYECKUH psii»,
«OKUCIHUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIHUU», «OKUCIUTENbY», <«BOCCTAHOBHUTEIbY,
«OKHCIICHUE», «BOCCTAHOBIICHUEY;
OIKCBIBATh PACTBOPEHHUE KaK (PU3UKO-XUMHUUYECKHI1 MpOIlece;
WJUTIOCTPUPOBATh TMPUMEPAMH OCHOBHBIC TIOJIOKEHHS TEOPUHM  AJIEKTPOTUTHUUYECKON
JIUCCOIMAIIMH; TEHETUUECKYI0 B3aMMOCBSI3b MEXK]y BEIIECTBaMU (ITPOCTOE BEIIECTBO —
OKCHJ] — THAPOKCHU]] — COJIb);



XapaKTepu30BaTh O0IIME XUMUUECKIE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KUCIIOT,
OCHOBAHUM M COJIE C MO3MUMKA TEOPUH DJIEKTPOJUTHUYECKOM IUCCOLMALMH; CYLHOCTh
AJIEKTPOJIUTUYECKOM JIMCCOLIMAIIMH BEILECTB ¢ KOBAJICHTHOM MOJIAPHOW M MOHHOM XUMHYE-
CKOM CBSI3bI0; CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

MPUBOJMTH MPUMEPHI PEAKLIUN, TOATBEPKIAIONMX XUMUYECKAE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHMU M COJIEH; CYLIECTBOBAHHWE B3aUMOCBS3U MEXIY
OCHOBHBIMH KJIacCaMH HEOPTaHWYECKUX BEIECTB;

KTaccu QUIIMPOBATh XUMHUYECKHE PEAKIUH 10 <M3MEHEHUIO CTEMEHEH OKUCICHUS
AJIEMEHTOB, 00pa3yIOIIMX pearupyrole BEecTBay;

COCTaBIISITh YPaBHEHHS DJIEKTPOIUTHYECKOM AUCCOIMALMN KUCIOT, OCHOBAHUM U COJIEH;
MOJICKYJISIPDHBIC, TIOJHBIC W COKPAUICHHBIC HWOHHBLIC YPABHCHMHA peaKI_[I/Iﬁ C ydaCTucm
AJIEKTPOJIUTOB; YPABHEHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUM, HCIOIb3Ys
METOJ  JJEKTPOHHOro  OanaHca; YpaBHEHUSI  pEaKiui, COOTBETCTBYIO LI X
MOCJIEI0BATENIbHOCTH («AIEMTOYKE)») MPEBPAICHUN HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB;

ONpeNesaTh OKUCIUTENIb M BOCCTAHOBUTEIb, OKHCIEHHME U BOCCTAHOBJICHHE B
OKHCJIUTEIbHO-BOCCTAH OBUTEIBHBIX PEAKIIHSIX;

yCTaHABIMBaTh IPUYUHHO-CJIEICTBEHHBIE CBS3U: KIAcC BEIIECTBA — XUMHYECKUE
CBOMCTBA BEIECTBA; HAONIOAaTh W OIMUCHIBATH PEAKIUU MEXIY OJJICKTPOIUTaMH C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUM;

MIPOBOJIUTH OTIBITHI, TOJATBEPKIAIOIIE XUMUUECKIE CBOMCTBA OCHOBHBIX KJIacCOB HEopra-
HUYECKHX BEIECTB.

oOpammarbcss ¢ J1aOOpPaTOpPHBIM OOOPYIOBAaHHEM U HarpeBaTeNIbHBIMU MpHOOpaMu B
COOTBETCTBUH C MPABUIAMU TEXHUKH 0€30M1aCHOCTH;

HaO0JII0/1aTh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSIMH, TPOUCXOIAIIMME C BEIIECTBAMU;
OMUCHIBATh XUMHYECKMH HKCIEPUMEHT C IOMOIIBI0O €CTECTBEHHOIO (PYCCKOTO WU
POJIHOTO) SI3bIKa U SI3bIKa XUMUU;

JIeNIaTh BBIBOJIBI 1O PE3YNIbTATaM MPOBEACHHOTO HKCIIEPUMEHTA.

MeTanpeaMeTHbIE pe3yJabTAThI 00y4e HUs
OOyuaronmiics TOJKEH ymems.:

JIeJIaTh TTIOMETKH, BBIITMCKH, IUTUPOBAHUE TEKCTA;
COCTaBJIATh JOKIAL;

COCTaBJIATH HA OCHOBE TEKCTa TpauKu, B TOM 4Hcie ¢ mpuMeHenueM cpeacts UKT;
BJIAJICTh TAKMM BHUJIOM M3JIOKEHUS TEKCTA, KAK PACCYKIACHUE;

UCIOJIb30BaTh TAKOM BUJ MBICICHHOIO (MJ€aJbHOI0) MOJEIUPOBAHHUS, KaK 3HAKOBOE
MOJIEIMPOBAaHUE (Ha NMPUMEpPE YpaBHEHMH peaKkUUi JUCCOLMAIMM, WOHHBIX YpPaBHEHUM
peaKiuii, moJIypeakiuii OKUCIICHH-BOCCTAHOBJICHHUS);

pa3Iu4aTh KOMIIOHEHTHI JJ0Ka3aTelbCTBA (TE3UC, apIyMEHThI U (JOpMY J10Ka3aTeNIbCTBA);
OCYILECTBJIATH NPSAMOE UHIYKTUBHOE J0Ka3aTEIbCTBO;

OIPENeNATh, MCX0Asl M3 Yy4eOHOHM 3amau, HEOOXOAMMOCTh HEMOCPEICTBEHHOIO WIIU
OIOCPEZIOBAHHOIO HAOIIOICHUS;

CaMOCTOSITEIBHO (POPMUPOBATH MPOTPAMMY SKCIIEPUMEHTA.

JIMuHOCTHBIE pe3yJIbTaThl
OOyJaronmiicst TOJDKEH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKUE COOBITHSI, CBSI3aHHBIE C PA3BUTHEM XUMHUHU U
oOmiecTBa; JOCTUXKEHUS B OONACTH XUMHUU U KyJAbTYpPHBIE TpaaulHUH (B YaCTHOCTH,
HaydHbI€ TPAJUIUM) CBOEH CTpaHbl; OOLIEMHUPOBBIC JOCTHIXKEHUS B OOJIACTH XHWMUU;
OCHOBBI 37I0POBOTO 00pa3a >KM3HM; MpaBHUJIa TMOBEACHUS B UYPE3BbIYAWHBIX CUTYalUsX,
CBSI3aHHBIX C BO3JICHCTBUEM PA3IMYHbIX BELIECTB; COLUAIbHYIO 3HAYUMOCTh U COJIEP)KAHUE
npodeccuii, CBSI3aHHBIX C XM MHEH; OCHOBHBIC TIPaBa M OOSN3aHHOCTH TPaKIaHWHA (B TOM
YHUCJIE Y4Yallerocsi), CBsI3aHHBIE C JIMYHOCTHBIM, NPO(ECCHOHAIBHBIM M >KU3HEHHBIM
CaMOOIIPEJECIICHUEM;



®  UCNbLIMBIGAMb: YYBCTBO TOPJIOCTH 32 POCCHUUCKYID XMMHUYECKYI0 HAYKy M YBaXKEHUE K
HUCTOPUU €€ PA3BUTHUS; YBAKCHUE U NMPUHATHE JOCTHXKCHUM XMMHUHU B MHUPE; YBaXKEHUE K
OKpYXAOIMM (YJaIlMMCs, YIUTEISAM, POJUTEISIM U Jp.) — YMETh CIYIIaTh U CIIBIIATH
nmapTHepa, MPU3HaBaTh MPABO KAKJIOTO Ha COOCTBEHHOE MHEHUE U MIPHHUMATh PEIICHUS C
Y4ETOM TO3UIMNA BCEX YYaCTHUKOB, CAMOYBAXKEHHE W 3MOIIMOHAJIBHO-IOJOKUTEIBHOE
OTHOIIIEHHE K ceOe;

® npu3Hasamsv: TEHHOCTh 3I0pPOBbs (CBOEro © APYIHX JIOJCH); HEOOXOIUMOCTb
CaMOBBIPaXXEHU L, CAMOPEATTN3AIU U, COLUAIBHOTO PU3HAHHUS;

® 0co3Hasamb: TOTOBHOCTh (WM HETOTOBHOCTh) K CAaMOCTOSITEIBHBIM TIOCTYIIKAM |
NEHCTBUSAM, TPUHITUIO OTBETCTBEHHOCTH 32 HX PpE3yAbTaTbl; TOTOBHOCTH (WIIHU
HETOTOBHOCTb) OTKPBITO BBIPAXKATh U OTCTaUBATh CBOIO MO3ULIMIO U KPUTUUYHO OTHOCUTHCS
K CBOUM IOCTYIKaM;

® nposasiams. NOOPOKENATEIBHOCTD, JOBEPUE U BHUMATEIBHOCTD K JIFO/15IM, TOTOBHOCTb K CO-
TPYAHUYECTBY U P ykOe, OKa3aHUIO MOMOIIM H YXKIA0 IIIMMCS B HEl; yCTOWYMBBII TO3HaBa -
TETbHBI WHTEPEC, WHUIIMATHBY U JIIOOO3HATEILHOCTh B W3YUYEHHH MHpPA BEIIECTB M
peakiuii; 1eneycTpeMIIEHHOCTh U HAaCTOMYMBOCTh B JIOCTUKEHUM L€JIed, TOTOBHOCTh K
MPEOIOICHUIO TPYAHOCTEH; YOEXKIEHHOCTh B BO3MOXXHOCTH TO3HAHHUSI MPHUPO/IBL
HEOOXOJMMOCTH Pa3yMHOTO HWCIOJB30BaHUS JIOCTHIKCHUN HAYKM W TEXHOJOTHH IS
pa3BUTHS OOIIECTBA;

® YMemb: YCTAaHABJIMBATH CBSI3b MEXIY ILIEJIbIO U3YYEHUS] XUMUH U TEM, I Yero OHa OcCy-
MIECTBIISACTCST (MOTHMBAMHM); BBITIOJIHATh MPOTHOCTHYECKYIO CAMOOIICHKY, PETYIHUPYIO YO
aKTHBHOCTH JITYHOCTH Ha dTalle €€ BKIIOUYCHHS B HOBBLINM BUJ JCATSIBHOCTH, CBSI3aHHBIN C
HaYaJlOM W3Y4eHUs HOBOTO YU4E€OHOTO MpEeIMeTa — XUMHUHU; BBITIOJHSATH KOPPUTHPYIO IIYFO
CaMOOIICHKY, 3aKIIOYAIOIIYIOCSd B KOHTPOJIE 3@ MPOLIECCOM M3Yy4EHUS] XUMUU U BHECCHUU
HEOOXOMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX AdTamaM M cloco0aM H3yueHHUs Kypca
XAMUH; CTPOUTH JKU3HEHHBIE U TPO(ESCCHOHAIBHBIE IUIAHBI C YYETOM KOHKPETHBIX
COIMAIBHO - MCTOPUYECKUX, MOJMTUUECKMX W HIKOHOMHUUYECKHX YCIOBUM; OCO3HABATh
COOCTBEHHBIE LIEHHOCTH M WX COOTBETCTBHE MPUHUMAEMBIM B KU3HU DPEIICHUSM; BECTH
JUaJor Ha OCHOBE pPAaBHONPABHBIX OTHOIIGHUN W B3aUMHOIO YBaXXEHUS; BBIICISATH
HPABCTBEHHBIA aCMEKT MOBEICHHUS M COOTHOCUTH IMOCTYIKH (CBOM M APYTUX JIOJIEH) U
COOBITHSI C TIPUHATBIMH JTHYECKUMH HOPMaMH;, B TIpeleNax CBOUX BO3MOXKHOCTEH
MPOTUBOJICHCTBOBATh JEHCTBUSIM U BIUSHHUSAM, MPEACTABISIIONMM yIPO3y KHU3HH,
3IOPOBBIO U OE30MAaCHOCTH JIMYHOCTH B OOITIECTBA.

COJAEPKAHUE ITPOI'PAMM bI
9 kaacc
(2 4 B HEzE0, BCEro 68 4acoB B TOJ)

Tema 1. BBEAEHUE. ObIIASl XAPAKTEPUCTUKA XUMHUYECKHX 3JIEMEHTOB
N XUMHNYECKHUX PEAKIIUU. TEPUOJUYECKHUU 3AKOH U INEPUOJINYECKASA
CUCTEMA XUMHUYECKUX DJIEMEHTOB JI.U. MEH/IEJIEEBA (5 dacoB)

XapakTepucTUKa 2JEMEHTAa IO €Tr0 MOoNoXKEeHUI0 B Ilepmoanueckoll cucrteMe XMMHYECKUX
sanemeHToB J[. 1. MenneneeBa. CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
ANEKTPOIUTUYECKON NUCCOLMALMY U OKMCIICHUS-BOCCTaHOBJICHUS.

[ToHsiTHE O MEepexoAHbIX 3IeMeHTaX. AMQPOTEpPHOCTb. [ eHeTHUeCKuil psii MepexoJHOro 3ie-
MEHTA.

[lepnonnueckuii 3akoH u Ilepnoanueckas cucrema xumudeckux snemenToB [, M. Mengene-
eBa. XMMHUYECKasi OpraHu3alys >KUBOM U HEKUBOU NPUPOAbl. XUMHUYECKUI COCTAB s1Ipa, MAHTUH U
36MHOM KOpbl. XMMHYECKHAE JIEMEHTHI B KIETKaX KUBBIX OPraHM3MOB. Makpo - U MHKpO3Jie-
MEHTBI.

O6001eHe cBeleHui 0 XMMHUECKUX peakuusx. Kiaccu gukanus xuMudeckux peakiuii 1o
Pa3IMYHbIM IPU3HAKAM : UM CJIO U COCTaB PEArMPYyO UM X U 00pa3yrO 1M XC s BELLIECTBY, (TEII0BON
s deKT», «HanpaBICHUE, «M3MEHEHHE CTEIIeHEeN OKHCIIEHUSI 3JIEMEHTOB, 00pa3yro Iy X pearupy-
IOIIME BELIECTBA», «(a3a», «UCHOJIb30BAHHME KATAIH3aTOPA».



IloHsiTHE O CKOPOCTH XMMHYECKOW peakunu. Pakropsl, BAUSAIOLME HA CKOPOCTh XMMHYE CKMX
peakuuii. Karanuzarops! u karanu3. UHrMOUTOpEI. AHTHOKCUIAHTHI.

demoncrpanun. Pasznuunbie ¢opmbl Tabmuiel J[. WM. MenneneeBa. Mojaenn aTtomMoB
sieMeHTOB 1 —3-T0 mepuofoB. Mojenb CTpOeHHs 3€MHOro Imapa (MOIepedHbId paspes).
3aBUCHUMOCTb CKOPOCTH XUMHYECKOW peaKkiu OT PUPO/Ibl PEarHpPyIO M X BEILECTB. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKON peakiuu OT KOHIIEHTPALMH pearupyrolmX BeIIeCTB. 3aBUCHUMOCTb
CKOPOCTH XHMHMYECKOM PEAKUUH OT IUIOMIAJM CONPHUKOCHOBEHHS pEarnpylolMX BEILECTB
(«xkMnAIMi  coi»). 3aBUCUMOCTb CKOPOCTM XMMHUUYECKOM pPEAKUMM OT TEMIEpaTypbl
pearnpyronmXx BellecTB. V3ydeHue BIMSAHMS pa3IUuYHBIX (AKTOPOB HA CKOPOCTh pPEaKLMM*.
['omMoreHHBIH 1 TeTepOoreHHbIN KaTtanusbl. @epMeHTaTUBHBIN KaTanu3. MurubupoBanue.

JlabopaTtopHbie onbIThI. 1. [lonydyeHne ruapokcuaa MHKA U UCCIEI0BAHUE €0 CBOWCTB. 2.
MopenupoBanue nocrpoenus [lepuoanueckoid cucteMbl XuMuueckux 3neMenToB . M. Menne-
neeBa. 3. 3aMelleHuE XKene3oM Meau B pactBope cynbdara menu (II). 4. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT PUPOJIbl PEATUPYIO LM X BEIIECTB HAa IPUMEPE B3aUMOIEHCTBHUSI KUCIIOT
¢ MeTajyiaMH. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKiMy OT KOHLUEHTPALUU pearupyro M X
BELLECTB HA IPUMEPE B3aUMOJECHCTBUS IIUHKA C COJISIHOW KUCIIOTOM pa3siInyHOM KOHLEHTpAIWH. 6.
3aBUCHUMOCTb CKOPOCTHM XMMHUYECKON pEeaKIWu OT IUIOMAJM CONPUKOCHOBEHUS pPEarupyrommXx
BeIEeCTB. 7. MOIeMMpPOBaHNE «KUIIAIIETO CIOA». 8. 3aBUCUMOCTh CKOPOCTH XUMHYECKON pPeaK Nn
OT TEeMIEpaTypbl pearupylolmX BeIIeCTB Ha IpuMepe B3auMmojeictBus okcuma meau (1) c
pacTBOPOM CEpHOI KUCIOTHI pa3lIuyHON TemmepaTypbl. 9. PasnokeHue nepokcuia Boaopoja C
noMonpio okcuaa mapranma (IV) m karamasel. 10. OOHapyxeHHE KaTajiasbl B HEKOTOPBIX
NUIEeBbIX MpoaykTax. 11. MHrubupoBanue B3auMOAEHCTBHS KUCIOT C METaJUIaMH YPOTPOIIMHOM.

IIpeameTHbIE pe3yJbTaThl 00y4eHUsI

OO0yuyaoumiics 10JIKEeH yMenb:

® UCIOJB30BATh IIPU XapaKT€PUCTUKE MPEBPALICHUM BEIIECTB MOHATHUS: «XUMHUYECKasl peak-
[US», «PEAKIHH COSAMHEHUS», «PCAKIUU PAIOKEHUS», «PEAKIHH OOMEHA», «PEaKINu
3aMeICHU S, «peaKuu HEUTpaT3aIim, (OK30TEPMHUUYECKHE peaxmuny,
(OHJOTEPMUUYECKHE PEaKIUN», «OOpaTUMBbIE pPEAKIUN», «HEOOpAaTUMBIE pPEaAKIUN»,
«OKUCIIUTENIbHO- BOCCTAHOBUTEIIBHBIEC PEAKIIUN», KTOMOTEHHBIE PEAKIIUN», «KT€TEPOTEHHBIE
peaKIumy, «KATAJIUTHYECKHE PEaKIuN», «HEKATATUTHUYECKAE PEAKIUN», «TEeTIOBOU
(hdeKT XUMUYECKON peakKiumy, «CKOPOCTh XMMHYECKOW PEaKIHNy, «KaTallu3aTopy;

®  XapaKTepH30BaTh XUMUYECKUE 3JIEMEHTHI |-3-T0 MepHOI0B M0 UX MON0KeHu o B [leproan-
YECKOM cucTemMe XuMHudeckux anemMeHToB J[.M. MeHneneeBa: XMMHUYECKUI 3HAK, MOPSIIKO-
BBII HOMEp, TIEPUOI, TPYIINa, MOATPYIINa, OTHOCUTEIbHAS AaTOMHAsI Macca, CTPOSHUE aToMa
(3apsn simpa, YMciio MPOTOHOB M HEMTPOHOB B sApe, 0011ee YU CIIO AJIEKTPOHOB, pacipeene -
HHE BJICKTPOHOB T10 JICKTPOHHBIM CIIOSIM, IIPOCTOE BEINECTBO, opMyra, Ha3BaHUE U THII
BBICIIIETO OKCHJIA U TUJIPOKCUIA, JIETY4eTO BOJOPOIHOTO COSAUHEHUS (ISl HEMETAIJIOB));

® XapaKTepU30BaTh OOIME XUMHYECKUE CBOMCTBA aM(POTEPHBIX OKCUJIOB M THAPOKCHJIOB;

® [IPUBOJUTH MPUMEPHI PEAKIUH, TOATBEPKIAIOINMX XUMHUYECKAE CBOMCTBA aM(OTEPHBIX
OKCHJOB M TUJIPOKCH/IOB;

® J1aBaThb XapaKTCpI/ICTI/IKy XUMHNYCCKHU X peamnﬁ 110 LII/ICJIy nu COCTaBy HNCXOOHBIX BCIICCTB U
MPOAYKTOB PEAKIMH;, TermiaoBoMy d(deKTy, HampaBICHUIO TMPOTEKAHUS PEaKIIUH;
W3MEHEHUIO CTEEHEH OKHUCIEHUs DJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJHBIX
BEILECTB; YYAaCTHIO KaTaau3aTropa;

® OOBSACHATH U TPUBOIUTH IPUMEPHI BIUSHHUS HEKOTOPHIX (haKTOPOB (IIPUPOJIa pearup yro mmx
BEILECTB, KOHILIEHTpALUs BEIIECTB, JABJCHUE, TEMIIEpaTypa, KaTalu3aTop, MOBEPXHOCTh
CONPUKOCHOBEHU S pEarupyrolyX BEIECTB) Ha CKOPOCTh XMMHYECKUX PEaKL Uil;

e Ha0NIOJATh W ONKCHIBATH YPAaBHEHUS PEAKIHN MEXKIy BEIIECTBAMH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIHM POJHOTO) SI3bIKA U S3bIKA XUMHU;

L] HpOBOI[I/ITB OIIbITHI, HOI[TBep)KI[aIOHI[/Ie XUMHUYCCKHEC CBOfICTBa an)OTepHBIX OKCHUJIOB "
THAPOKCUIOB; 3aBUCHUMOCTh CKOPOCTH XMMHYECKOW pEaKIMu OT PazIuyHbIX (PakTopoB
(mpupoja peardpyroIMX BEIIECTB, KOHIIGHTpPAIMs BEILECTB, IaBJICHHE, TEMIepaTypa,
KaTaJIM3aTop, MOBEPXHOCTH COMPUKOCHOBEHU I pEarupyIOIIMX BEILECTB).

MeTanpeamMeTHbIE pe3yJIbTaThl 00y4eHUS



O0yuyaroumiicst 10JKEeH yMems:

® OIpcAcAThb UCIIb y‘IC6HOI>i ACATCIIBHOCTHU C IOMOIIBIO YYUTECIA U CaMOCTOATCIIbHO, UCKATh
Cpe€acTBa €€ OCYUICCTBIICHUS, pa60Ta;1 110 IIJIaHY, CBEPATL CBOH I[GﬁCTBI/ISI C ICJIbIO U IIPH
HCO6XOJII/IMOCTI/I HCIIPABJIATH OIJ_II/I6KI/I C MOMOIIBIO YUUTCIISL U CAMOCTOATCIIBHO,
COCTaBJIATh aHHOTAIIHNIO TCKCTA,
co3agaBatb MOICIIHU C BbBIACICHHEM CYIICCTBEHHBIX XaAPAKTCPUCTUK o0BeKTa o
NpeACTaBJICHUECM HX B HpOCTpaHCTBeHHO-Fpa(I)quCKOﬁ UM 3HAKOBO-CHMBOJIMYECKOMU
dopme;
OTIPeNeNATh BUIbI KIIAaCCU(UKAIIMHU (€CTECTBEHHYIO M MCKYCCTBEHHYIO);
OCYHICCTBJIAThL NPAMOC NJCAYKTHBHOC NOKA3aTCIILCTBO.

TEMA 2. METAJLJIBI (17 yacos)

[Tonoxxenune metaiuios B [leprnoanueckoi cucteme xumuuyeckux 3neMenToB Jl. 1. Menpenee Ba.
Meramnuueckass KpUCTATIMYecKas pelieTka M MeTalindyeckas XuMudeckas CBs3b. OOume
¢usnyeckue cBoiicTBa MetaiioB. CIyiaBbl, UX CBOMCTBA U 3HAUYeHHE. XUMUYECKHE CBOICTBa Me-
TaJJIOB KaK BOCCTAaHOBUTENIEH, a TakKe B CBETE HUX MOJIOKEHHUS B 3JIEKTPOXUMHYECKOM DSy
HanpspbkeHuit MetaiioB. Kopposus MetannoB U crnocoObl 60pb0bI ¢ Hel. MeTaasl B MpUpo/Ie.
O6ume crocoObI UX MOIYIECHHUS.

OO0masi xapaKTepUCTHKA 1IEJOYHBIX MeTaJu10B. Metasuibl B mpupoje. OOmume crnoco Obl ux
nonydeHus. CrtpoeHue aroMmoB. lllegouHble MeTalnbl — IPOCThIE BeLECTBA. BaxHenme
COCAMHEHMS IETOYHBIX METAJUIOB — OKCHU/IbI, THAPOKCH/IBI U COJH (XJIOPUIBI, KAPOOHATHI, CYlb-
(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHNE B HApOJHOM X03sicTBe. Kanuiinbie ynoopeHus.

OO0masi xapaKTepUCTHKA 3JIeMEeHTOB ri1apHoOM nmoarpynns! II rpynnei. CtpoeHue aTomMoB.
[IlenoyHo3eMeENbHBIE METAJIBl — IPOCThIE BEILIECTBA. BakHelIme coeAuHEHUs IIEIOYHO-
3eMEJIbHBIX METAJUIOB — OKCHU/JIbI, THIPOKCUABI U COJU (XJIOpHabI, KapOOHATHI, HUTPATHI, CYIb(ha-
Thl, pochaThl), UX CBOMCTBA U IPUMEHEHHUE B HAPOJHOM XO3sHCTBE.

Amomunnii. CTpoeHue aToma, U3MYECKHEe U XMMHUYECKHE CBOICTBA NMPOCTOTO BEILECTBA.
CoennHeHus alfOMUHUS — OKCUJ U THJPOKCUJI, UX aMPOTepHbI Xapakrep. Baxnennme comu
antoMuHus. [I[pyMeHeHne alTfoMUHNS U €10 COEIMHEHUH.

XKenezo. Ctpoenne atoma, pU3NYECKUE U XMMHUYECKAE CBOWMCTBA IMPOCTOTO BemecTBa. [ eHe-
Tiaeckue paasl Fe?' u FP+. Baxweiimme conmn xenesa. 3HAUCHHE JKeIe3a I €ro COSAMHEHMH it
MPUPOABI U HAPOJHOTO XO3SIMCTBA.

JemoncTpamuu. OOpasibl MENOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpasubl CIIaBOB.
BzauMopelictBue HaTpus, JIUTUS U KallbLMs C BOAOW. B3anumoielicTBre HaTpUsi U MarHusi ¢ Kuc-
nopoaoM. B3aumonelictBue MeTayuioB ¢ HeMmeTauiamH. B3zaumopneiicTBuEe M3BECTKOBOM BOJIBI €
yIIeKUCIbIM razom™. OKHCcIeHue jkeie3a BO BiIaXHOM Bozayxe®. I[lomydeHue THAPOKCHIOB
xenesa (1) u (110).

JlabopaTtopHbie onbIThI. 12. B3aumoaeiicTBue pacTBOpOB KUCJIOT U COJIEN C MeTaluiamu. 13.
O3znakomiieHHE C pyaamu kenesa. 14. OxpanmBaHue MJIaMEeHU COJISIMU IIEIOYHBIX METaIOB. 15.
BzanmopeiictBue kanmpuusa ¢ Bojgou. 16. [lonydeHue ruipokcuia KaiablUsl U UCCIECIOBAHUE €TI0
cBoicTB. 17. [lonmyyeHue ruapokcuaa amOMHUHUS U HCCIEIOBaHUE ero cBoMcTB. 18. Bzaumo-
JieficTBUE kene3a ¢ conssHon kucnoto. 19. IMonyuenue runpokcuioB xeneza (1) u (I1I) u uzy-
YEHUE UX CBOWCTB.

IIpakTHueckue padortnl. 1. Pemenue skcnepuMeHTANbHBIX 33/1a4 Ha paclio3HaBaHUE U I10-
JTy4eHHE COeTMHEHU N METaJlIOB.

IIpeamMeTHBIE pe3yJibTAaThl 00y4Ye HUSA
OOyuaronmiicss JOJDKEH ymems.

° HCIIOJI30BATh MMPU XaAPAKTCPHUCTUKE MCTAJIJIOB U UX COCIII/IHGHI/Iﬁ MOHATUA: <KMCTAJIJIBL», «PAL
AKTUBHOCTH METAJNIOBY, «IIEJIOYHBIE METAJUIBIY, «IIEIOYHO3EMEIbHbIE METAILIBI», UCIIOJB30-
BaTh UX MPU XapaKTEPUCTHUKE METAJUIOB;

* JlaBaTh XapaKTePUCTHUKY XUMHYECKUX DIEMEHTOB-METAUIOB (IIEIOYHBIX METaJlIOB,
MarHusi, KaubliMs, aFOMUHHS, XKele3a) Mo HuX mnoloxkeHuto B Ilepuoamndeckoil cucreme
xumudeckux deMeHToB J[. Y. MenzaeneeBa (XMMUUYECKU 3HAK, TTOPSIKOBBI HOMEp, TEPHOI,



TpyIlna, IMOATPYIa, OTHOCHTENIbHAs aTOMHAas Macca, CTpOSHHE aToMa (3apsa sapa, YHCIIO
MPOTOHOB M HEUTPOHOB B sjipe, OOINEe YHUCIO DSJICKTPOHOB, PACHpPEICICHUE AJICKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (OpMYna, Ha3BaHWE W THUI BBICIIETO OKCHAA W
TUJIPOKCUTIA);

Ha3bIBaTh COCAUMHCHUA MCTAJIJIOB U COCTABJIATh UX q)OpMy.]IbI 110 Ha3BaHHIO,

XapaKTepHU30BaTh CTPOCHHE, O0IHEe (PU3NIECKUE U XMMHUECKUE CBOMCTBA MPOCTHIX BEIECTB -
METaJIJIOB;

OOBACHATh 3aBUCHMOCTb CBOWMCTB (MJIM NpEACKa3blBaTh CBOWCTBA) XUMUYECKUX 3JEMEHTOB-
METaJIOB (Paanyc, METAIUTMYECKUE CBOWCTBA DIIEMEHTOB, OKHCIUTEIIHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA JJIEMEHTOB) M 00pazyeMbIX HUMH COEIUHEHUM (KHCIOTHO-OCHOBHBIE CBOMCTBa
BBICIIIMX OKCHJIOB M THAPOKCHJIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT IOJIO-
»keHus B [lepuonndeckont cucreme xumnueckux 3jaeMeHToB 1. 1. Menneneea;

OMUCHIBATh OOIIME XMMHYECKHE CBOIMCTBAa METAIOB C MOMOUIBI €CTECTBEHHOTO (PYCCKOTO
nJin pO,Z[HOFO) SA3bIKA U A3bIKa XUMHUU,

COCTaBJISITh MOJICKYJISIPHBIE YPAaBHEHUS PEAKUMN, XapaKTEPU3YIOIMX XUMHUYECKUE CBOMCTBA
METAJUZIOB U HUX COEAMHEHUH, a TalKe JJIEKTPOHHBIE YpaBHEHUs MPOILIECCOB OKUCICHHS-
BOCCTAQHOBJICHH S, YPABHEHUSI 3JIEKTPOJIUTUYECKOM JMCCOLMALINM; MOJIEKYIISIpHBIE, MTOJIHbIE U
COKpAIllCHHbIE HOHHBIE YPABHEHUS PEAKIIUHA C YIaCTHEM DJICKTPOJIUTOB;

yCTaHaBJIMBATh NMPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMa, XUMUYECKON CBSI-
3bI0, TUIIOM KPUCTAJUIMYECKOW PELICTKH METAIOB M WX COEAMHEHMH, MX ooummu Qusnye-
CKMMH U XUMHYCCKN MU CBOI\/JICTBaMI/I;

OMUCHIBATh XUMHUYECKHE CBOMCTBA IIEIOYHBIX M MIETIOYHO3EMENIBbHBIX METAIJIOB, a TakKe
ATIOMUHHUS M KeJle3a U UX COSAMHEHUI C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJHOIO)
SI3bIKa U SA3bIKa XUMUH,

BBITIOJIHATh, HAOMIOAATh M OMHUCHIBATH XMMHUYECKUN SKCIEPUMEHT MO PACIO3HABAHUIO BaXK-
HEMIIMX KATHOHOB METAJUIOB, TUIPOKCUI-UOHOB;

IKCIIEPUMEHTAIBHO HCCIIEI0BATh CBOMCTBA METAJIOB M MX COCIMHEHHHN, PEIIaTh SKCIICPUMEH -
TaJbHbBIE 331a4U 110 TeMe «MeTab;

ONMCHIBATh XMMHUYECKUM DKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO MJIM POJHOIO)
S3bIKa U A3bIKa XUMUH,

MPOBOJIUTH PACUETHI IO XUMHUYECKUM (OpMYIIaM U YPaBHEHHSIM PEAKIHNH, TPOTEKAIOIMX C
Y4aCTUCM MCTAJIJIOB U UX COCHHHQHHﬁ;

oOparatecs ¢ J1abopaTOPHBIM 00OPYAOBAHMEM U HAarpeBaTEIIbHBIMU TPUOOPAMH B COOTBET-
CTBUH C MPaBUIIAMU TEXHUKH 0€30MacHOCTH;

Ha6J'IIO,Z[aTI> 3a CBOMCTBAMHM METAJIJIOB U UX COGI[I/IHCHI/Iﬁ U ABJICHUSAMU, ITPOUCXOAIMMU C
HUMM;

OMUCHIBATh XUMUYECKU N SKCIIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIU POJIHOTO)
SA3bIKa U A3bIKa XUMHU,

ACJIaTb BBIBOJBI I10 PE3yJIbTaTaM IPOBCACHHOI'O SKCIICPUMEHTA.

M €TanpeaAMETHBIC PE3YJbTAaTbl 06yqe HUA

OOyuaronmiics TOJKEH ymems.:

paboTaTh O COCTaBICHHOMY ILJIaHY, UCIIOJIb3Ysl HAapsly ¢ OCHOBHBIMHU U JIOTIOJTHUTEIIbHbBIE
cpezcTBa (CIpaBOYHYIO IUTEPATYpy, clIoxkHbIe Tpubopsl, cpenctea MKT);

C TIOMOIIBIO YUUTENSI OTOUPATh JUISl peLIeHHs yIeOHBIX 3a/1a4 He0OXOAMMBIE CIOBApH, JH -
IHUKIONEINH, CIPABOYHUKH, JICKTPOHHBIE TUCKH;

COIOCTaBIIATh U OTOMPATh HH(POPMALINIO, TOTYIEHHYIO U3 PA3IMYHbIX HCTOYHHKOB (CIIOBApH,
SHUUKIIONEINH, CTIPABOYHUKH, AIEKTPOHHBI € IUCKHU, ceTh HIHTEpHET);

IPEICTaBIATh HHPOPMALMIO B BUJIE TAOIHI, CXEM, OITOPHOIO KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpencts UKT;

OoOpPMIISTH CBOM MBICIIH B YCTHOW U MMCBbMEHHOM PEYr C YUETOM CBOMX YIEOHBIX U JKU3-
HEHHBIX PEYEBBIX CUTyallM !, B TOM yucie ¢ npumeHenunem cpeacts UKT;

COCTaBJIATh PELICH3UIO HA TEKCT;

OCYILECTBJIATh JTOKA3aTEJIbCTBO OT IIPOTUBHOIO;

OIpeNIENsATh, UCXOs U3 yueOHOM 3aJauu, HEOOXOAMMOCTh HUCIOJIb30BaHUS HAOIIOICHUS WIIN
DKCIIEPUMEHTA.



TEMA 3. HEMETAJLJIBI (26 yacos)

OO0mups xapaKTepuCcTUKa HEMETaJUIOB: MojoxeHue B Ilepuommyeckoil cucteMe XMMHYECKHX
anemeHnToB [[. . MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpUIaTeabHoCcTh (D0)
KaK Mepa «HeMeTaUIMYHOCTY, psaa D0. Kpucrammyeckoe CTpOCHHE HEMETAUIOB — MPOCTHIX
BewiecTB. Amnorponus. Pusnueckue cBoicTBa HeMeTaIoB. OTHOCHUTENBHOCTh MOHATHH «Me-
Tall» U «HEMETaJD.

Bonopona. Ilonoxenune Bogopona B Ilepuoanueckoii cucreme xumuudeckux sineMeHToB Jl. W.
MengeneeBa. CTpoeHne aTomMa U MoJIeKylbl. DU3ndecKue 1 XMMUYECKUE CBOMCTBA BOJOPOIA, ET0
NOJIydEHUE U TTPUMEHEHUE.

Bona. Ctpoenune mosiekysbl. Bogoponnas xumuueckasi cBsi3b. @U3MUYECKUE CBOMCTBA BOJBI.
AHoManuu cBOHCTB BoAbl. I'mapoduiibHbie U TUAPOQOOHBIE BellecTBa. XMMHUECKUE CBOMCTBa
Bozbl. KpyroBopoT Bozpl B ipupoae. Bomoouncrka. Aspanus Boabl. beitoBeie ¢ruibTpbl. Mune -
panbHble BOABL. JIMCTHIIITMpOBaHHAs BOJA, €€ MOTydeHHuEe U IPUMEHEHHE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue atoMoB. IIpocThie BelecTBa U OCHOBHBIE
COEIMHEHHUSI TaJIoTeHOB, UX cBoiicTBa. Kparkue cBenenus o xiope, Opome, ¢prope u noze. Ilpu-
MEHEHHUE TaJIOTEHOB U UX COCIMHEHU B HAPOJHOM XO3SHCTBE.

Cepa. CTpoeHue aToMa, aJUIOTPOIHS, CBOWCTBA M MPUMEHEHNE poMOnUeckoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonyyenue, cBoiictBa u npuMeHenue. CepHasi KUCIOTa U €€ COJIM, UX
MIPUMEHEHHUE B HAPOJHOM X034icTBE. [[pOM3BOACTBO CEPHOM KHCIOTHI.

Azor. CTpoeHHE aTOMa M MOJIEKYJbI, CBOWCTBA NPOCTOrO BEIECTBA. AMMHAK, CTPOCHUE,
CBOMCTBA, ITOJTydeHue U npuMeHenne. Coyin aMMOHUS, UX CBOMCTBA U IpuMeHeHne. OKCUabl a30Ta
(I u (V). A3oTHas KKCIIOTa, €¢ CBOWCTBA M MPUMeHeHHe. HUTpaThl ¥ HUTPUTHI, MpobiiemMa X
COJIEp KaHUs B CEIIbCKOXO3IHCTBEHHONW MPOIYKIMH. A30THBIE yI0OpEHHUSL.

®ocpop. CtpoeHne aTomMa, aNIOTPONHs, CBOWCTBa Oenmoro u KpacHoro ¢ocdopa, X mpu-
MeHenune. OcHoBHBIE coefauHeHus: okcu docdopa (V) u oprodocdopnas kucnora, docdarsl.
docopHbie ynoOpeHus.

Yraepoa. CtpoeHue aroma, ajuIOTPOINMs, CBOWCTBa Moaudukamuii, mpumeHneHne. OKCUIBI
yraepona (II) m (IV), ux cBoiictBa n npumeHeHue. KapOoHAThI: KaJabIIUT, COJA, MOTAII, WX
3Ha4YeHME B MIPUPOJIE U KU3HU YeTIOBEKa.

Kpemnnii. CtpoeHne aroma, KpuCTAIIINYECKUN KpEMHUH, €ro cBOMCTBA U puMeHeHue. Okcua
kpemaus (IV), ero mpupoaabsie pazHOBUAHOCTH. CHIMKATH. 3HAYCHUE COSTMHECHUA KPEeMHUS B
JKUBOU U HEXUBOM npupoe. [IoHsaTue 0o CuimkaTHON MPOMBILIIEHHOCTH.

Jdemoncrpanuu. OOpa3upl TajJoTeHOB — MPOCTHIX BemiecTB. M3ydeHue Quamueckux u
XUMHYECKH X CBOIMCTB xjiopa*. B3anmojeiicTBue cepbl ¢ METallaMi, BOJIOPOJIOM U KUCIOPOIOM.
BzaumopeiicTBre KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI ¢ Me/ibl0. PacTBOpeHne aMMuaka B BOJie
U B3aUMOJIEHCTBUE aMMHaKa ¢ XJI0poBoaopoaoM™*. OmnpeneneHe HUTpaT-uoHOB B MUTATEIbHOM
pactBope®. [lornmouienue yriaemM pacTBOPEHHBIX BEILECTB UK ra3oB. BoccTaHoBieHne Meau U3 ee
okcuaa yrneM. OOpasubl IPUPOIHBIX COSIMHEHUH Xiopa, cephl, Gocdopa, yriepoaa, KpeMHHUS.
OO0pas3ipl BaXHEHIIMX 71 HAPOJHOTO XO3AHCTBA CYIb(AaToB, HUTPATOB, KApOOHATOB, (oC(ATOB.
OOpa3ibl cTeka, KepaMUKd, [IEMEHTa.

Jlabopatopubie onbIThl. 20. [lonyuenue u pacriozHasanue Bogopoza. 21. Mccnenosanue no-
BEPXHOCTHOI'O HAaTsDKEHUsS BOJbL. 22. PacTBopeHHe nepMaHraHaTa Kajaus WM METHOTO Kylopoca B
Bojie. 23. ['maparamus o6e3BoxkeHHOro cynbdara meau (I1). 24. M3roroBieHune rumcoBoro OTIie-
yarka. 25. O3HaKoMJIEHHE C KOJUIEKIMEH OBITOBBIX (uibTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM
MuHepanbHON Bojpl. 27. KadyectBenHas peakuusi Ha xiopuna-uon*. 28. Ilomydenme u pacrio-
3HaBaHwue Kucnopoa. 29. 'openue cepbl Ha Bo3ayxe U B kuciopojie. 30. CBoiicTBa pa30aBIeHHOM
cepHoil kuciotbl. 31. OcHOBHBIE cBoiicTBa ammuaka. 32. Pacno3HaBaHue cosieid amMmmoHus. 33.
CaoiictBa pa30aBieHHON a30THOH KucHIOTHI. 34. B3anMmozelcTBue KOHIEHTPUPOBAHHONW a30THOM
KucioTel ¢ Meapto. 35. l'openue docdopa Ha Bo3ayxe U B kuciopone. 36. PacriosnaBanue ¢oc-
daroB. 37. I'openue yris B xuciopoze. 38. IloaydeHue yrosbHOM KUCIOTHI U H3y4eHHUE €€
coiictB. 39. Ilepexon kapOoHaToB B TuApoKapOoHathl. 40. Pasnoxkenue ruipokapOOHaTa HATPHSL.
41. IlonyyeHre KpEeMHEBOM KUCIOTHI U U3yYEHUE €€ CBOMCTB.



IIpakTHuyeckue padoTsl. 2. Peenne sxkcriepuMeHTaNbHbBIX 33124 110 TeMe «[loarpymma rasmo-
TeHOBY. 3. PemeHune skcepuMeHTanbHbIX 3a1a4 1o Teme «Iloarpymnmna kucinoponar. 4. [lonyde Hue,
coOupaHue U pacro3HaBaHUE ra3oB.

IIpeameTHbIE pe3yJibTaThl 00y4eHUS

OOyuaronmiicss JOJKEH ymems.!

® JCIOJIb30BATh IIPU XapaKTEepUCTUKE METAIJIOB M UX COCTUHEHUM MOHATHS: «HEMETaJIIbI,
«TAJIOTEHBI», «AJTOTPOMHBIE BUJOU3IMEHEHUSD, <GKECTKOCTh BOJBI», «BpEMEHHas
YKECTKOCTh BOJIbI», «IIOCTOSIHHAS )KECTKOCTh BOJIBI», «O0IIAsl )KECTKOCTh BOIBIY;

® /1aBaTh XapaKTEPUCTUKY XUMUUYECKHX IJIEMEHTOB-HEMETAIIOB (BOJOPO/Ia, TaJIOTCHOB, KHC-
nopoja, cepsl, a30Ta, hocdopa, yriepoaa, KpeMHUs) IO KX MOJ0xkeHuto B [leproandeckoii
cuctemMe xuMuueckux 3nemeHToB Jl. . MenzaeneeBa (XuMUUECKUI 3HAK, TOPSIKOBBIM
HOMEp, IEPUO/I, TPYIINA, TOATPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aToMa
(3apsia simpa, YMCIIO MPOTOHOB M HEUTPOHOB B sIpE, OOIIEe YMCIIO AIEKTPOHOB,
pacmpeselieHue SJIEKTPOHOB 110 AJICKTPOHHBIM CJI0sIM), TIPOCTOE BEIeCTBO, (hopmyra,
Ha3BaHUE U TUII BBICILIETO OKCHAA U THAPOKCHIA, GopMyna U XapakTep JeTydero
BOJIOPOJTHOTO COCTMHEHHUS);

® Ha3bIBaTh COCTUHEHUS HEMETAJJIOB U COCTABJIATH UX (POPMYIIBI MO HA3BAHUIO;

® XapaKTepu30BaTh CTpoeHHUe, o0ume (Pru3nveckue U XMMHUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB- HEMETAJIJIOB;

® OOBSCHATH 3aBUCHMOCTh CBOKMCTB (MM TIPEICKa3bIBaTh CBOMCTBA) XHUMHYECKUX
JJIEMEHTOB-  HEMeTauloB  (paauyc, HEMEeTaJIMYeCKue  CBOHCTBA  DJIEMEHTOB,
OKHUCITUTEIbHO-BOCCTAHOBUTENILHBIE ~ CBOWCTBA JJIEMEHTOB) U O0pa3yeMbIX HUMH
COCIMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBHICIIMX OKCHIOB U THAPOKCHIOB, JIETYIUX
BOJIOPOJIHBIX COCTMHEHU, OKHCIUTEIbHO-BOCCTAHOBUTENLHBIE CBOMCTBA) OT MOJIOKEHUS
B Ilepuoanueckoit cucreMe xumuueckux 3neMeHToB J[. 1. Menneneesa;

® OMNUCHIBaTh OOIIME XUMHUYECKHE CBOWCTBA HEMETAUIOB C IOMOIIBIO E€CTECTBEHHOTO
(pPyCCKOTO WJIH POJTHOTO) SI3bIKA U SI3bIKA XUMHUM;

® COCTaBJSATh MOJIEKYJSIPHBIE YPABHEHHUS pPEaKUHMH, XapaKTepU3YIOUMX XUMHYECKHE
CBOMCTBA HEMETAJJIOB U UX COCIMHEHUI, a TakKe AJICKTPOHHBIE YPaBHEHUS MPOIIECCOB
OKHUCIICHUSA-  BOCCTAaHOBJICHUS;  YPaBHEHHS  OSJEKTPOJIUTHUYECKOW  JHCCOLHAINY;
MOJICKYJISIPHBIC, TOJHBIE W COKpAICHHbIE WOHHBIE YPAaBHEHHUS pEaKUil C ydacTHEM
3JICKTPOJIUTOB;

® YCTaHABJIMBATh MPUYUHHO-CIIEACTBEHHbIE CBS3U MEXAYy CTPOCHHUEM aToMa, XMMHUUYECKOH
CBSI3bI0, TUIIOM KPUCTATMYECKON PEIIeTKH HEMETAJUIOB M UX COCIUHEHUU, UX OOIMMU
(M3HIECKUMU ¥ XUMUYCCKUMH CBOWCTBAMU;

® ONUCHIBATh XMMHUYECKHE CBOMCTBAa BOJOPOAA, TaJlOTEHOB, KUCJIOPOJA, CEphl, a30Ta,
docdopa, rpaduta, anmmaza, KpeMHHUS U UX COCIUHEHHI C MOMOIIBI €CTECTBEHHOTO
(pyccKoro MJIM POJHOTO) SI3bIKA U SI3bIKA XMMUH;

® OMUCHIBaTh CIMIOCOOBI YCTPAHEHHUS JKECTKOCTH BOJIbI M BBIMOJIHATH COOTBETCTBYIOUMN UM
XAMHYECKHI SKCIIEPUMEHT;

® BBIMOJHATh, HAOMIOAATh W ONHCHIBATH XUMHUYECKUN HKCIEPUMEHT MO Paclo3HABAHUIO
HOHOB BOJOpOJa W aMMOHHS, cyabdaTr-, KapOoHAT-, cuUIUKar-, (ocdar-, XIOpUI-,
OpOMHJI-, HOUA-NOHOB;

® DOKCIEPUMEHTAIbHO MCCIIEI0BATh CBOMCTBA METANIOB M UX COSAMHEHHN, PEIiaTh YKCIIEPH -
MEHTaJbHbIE 331a4l 110 TeMe «HeMmeTamiby;

® ONUCHIBATh XWMHYECKUI SKCIIEPUMEHT C IOMOUIBI0 €CTECTBEHHOIO (PYCCKOTO WU
POJIHOTO) SI3bIKA U SI3bIKA XUMUU,

e oOpamatbcs ¢ J1a0OpPaTOPHBIM OOOpPYIOBaHWEM M HarpeBaTeIbHBIMU TpuOOpaMu B
COOTBETCTBUHM C TIpaBUJIAMH TEXHUKUA OE30MAaCHOCTH; HaOMI0IaTh 32 CBOWCTBAMU
HEMETAJJIOB ¥ UX COCAMHEHUH U SIBJICHUSIMH, IPOUCXOISIIMMHA C HUMH;

e JienaTh BBIBOJBI I10 PE3YJIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.

MPOBOJIUTH PACUYETHI IO XUMUUECKUM (POpMysaM U YpaBHEHUSIM PEaKIUuid, MTPOTEKAIO X C
Y4aCTHEM HEMETAJJIOB M UX COCUHEHUI.



MeTanpeamMeTHbIE pe3yJabTAThI 00y4e HUs

OOyJaronmiicst TOJDKEH yMenb:

e OpraHHM30BBIBATH yd4eOHOE B3aUMOJCHCTBHE B  Ipymme  (pacmpenelisaTth — poJiH,
JIOTOBApUBATHCA APYT C APYTOM H T. 1.);

penBUAETh (IPOrHO3UPOBATh) MOCIEICTBUS KOJUNIEKTUBHBIX PEIICHUH;

MMOHUMATh TPUYMHBI CBOETO HEycIeXa U HaX0IUTh CIIOCOOBI BBIX0JIa U3 3TOM CUTYaIlUH;

B JMAJIOTE C YYUTENIEM YYUThCS BBIPAOATHIBATH KPUTEPUH OIICHKU M OMPENENSTh CTENEHb
YCIEIHOCTH BBIMOJIHEHUSI CBOEH paboThl M paboThl BCEX, HMCXOAS M3 HMEIOLIM XCS
KPUTEPHUEB, COBEPIIICHCTBOBATh KPUTEPUH OIICHKU M ITOJIh30BAThCSI MMH B XOJ€ OLICHKH U
CaMOOIIEHKH;

OTCTAauBaTh CBOIO TOUKY 3PEHU S, pTyMEHTUPYS €€;

MOJATBEPIKIATh apIYMEHTHI (PaKTaMu;

KpI/ITI/I‘-IHO OTHOCUTBC: K CBOCMy MHCHHIO,

CHYHIaTB [{pymx, IIBITATHECA HpI/IHI/IMaTL IIpyFyIO TOLIKy 3peHI/I$I, 6I)ITI) TOTOBBIM MU3MCHHUTH
CBOIO TOUYKY 3pEHUS;

COCTaBIIAThH pedepaT Mo onpeaeneHHoun gopme;

OCYIIECTBIISITH KOCBEHHOE Pa3elInTEIbHOE JOKA3aTeIILCTRO;

OTIpeNensaTh, UCXO/sl U3 ydeOHOW 3a1ayu, HEOOXOIUMOCTh MCITOJIB30BaHMS HAONIOACHUS
WJTU DKCTIEPUMEHTA.

TEMA 4. OPTAHUYECKHUE COEIMHEHUSA (12 gacos)

[lepBoHavanbHBIE CBEICHUS O CTPOCHUU OPTaHUYECKUX BEINECTB. YTICBOAOPObI: METaH,
9TaH, 3TuiieH. ICTOYHUKHU yIIeBOIOpOA0B : PUPOIHBIN ra3, Hedrb, yronb. Kucnopoacoaepxanme
COCIMHEHHUSI: CITUPTHI (METAHOJ, STAHOJI, TUILEPUH ), KAPOOHOBBIE KUCIOTHI (YKCYCHAsI KHUCIIOTA,
aMHHOYKCYCHAasi KUCJIOTa, CTEapUHOBAs U OJIEMHOBAs KUCIOTHI). bruosornuecku BakHbI€ BEILIECTBA:
KUPBL, TTII0K03a, OelKu. Xumuueckoe 3azpsasHenue okpyscaoueli cpedvl U e20 NOCIeOCM 8UsL.

Jdemoncrpauun. Mojenu MOJEKyl MeTaHa W JpYIMX YDIEBOAOpPOAOB. Biammoneiicreue
ATUJIEHAa ¢ OpOMHOW BOJIOM M pacTBOpPOM IepMmaHTaHaTa Kayius. OOpasipl dTaHOJA W TIUIIEpHHA.
KadyecTBenHass peakiius Ha MHOTOaTOMHBIE CHUPTHI. [lonydeHHe YKCyCHO-3THUIIOBOTO 3(upa.
OwmblneHue >kupa. BzauMojelcTBHE DIIOKO3bI C aMMHUAuHBIM PACTBOPOM OKCHJIa cepedpa.
KauecTBenHnas peakuuss Ha Kpaxmaiu. Jloka3aTenbCTBO HalW4us (YHKIHMOHAIBHBIX TPYMNI B
pacTBopax aMHHOKHUCIOT. ['opeHne OenkoB (IIepcTH WU NTUYBUX TepbeB). L[BeTHBIE peakiuu
OEJKOB.

JlaGopaTopHbie onbIThl. 42. V3roTOBICHNE MOIeNIel MOJIEKYT yIeBo1opoaoB. 43. CBoiicTBa
manepuHa. 44. B3aumopeiictBue miroko3bl ¢ ruapokcuaoM menu (II) 6e3 marpeBanust U mpu
HarpeBaHuu. 45. B3aumoseiicTBue kpaxmana ¢ Hoa0M.

TEMA 5. OBOBILIEHHUE 3HAHHUM IO XUMHUHU 3A KYPC OCHOBHOM
IIKOJIBI (8 yacos)

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuuyeckux syeMmeHToB . M. Menge-
neeBa. OU3NYECKUI CMBICI MOPSIKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB MEPHUOJA U TPYIIIbL. 3aK0-
HOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB M MX COCJUHEHHU B NEPUOJAX U IPYIIAX B CBETE
IIPE/ICTaBICHUN O CTPOEHUH aTOMOB 3JIeMEHTOB. 3HaueHue [lepuoanueckoro 3akoHa.

Bunapl XMMHUUYECKMX CBSI3€M M THUIBI KPUCTAUIMYECKHX pEIIETOK. B3amMOCBSA3b CTpOEHHS U
CBOJCTB BEILIECTB.

Knaccudukanuss XMMHUUECKHX peakUil MO PasTuyHBIM MpPU3HAKAM (YUCJIO M COCTAaB pearu-
pYIOImMX ¥ 00pa3yloIMXCs BEUIECTB; HAIWYUE TPaHUIBI pa3znena (a3; temioBoit 3¢dexr; n3me-
HEHUE CTeleHEeH OKHUCIIEHHs aTOMOB; HCII0JIb30BaHME KaTAIN3aToOpa; HalpaBIeHUE IPOTEKaHMs).
CKopoCTh XMMHYECKUX peakuil 1 (aKTopbl, BausAtonme Ha Hee. OOpaTuMOCTh XUMHYECKH X pe-
aKIui 1 crocoObl CMELICHUSI XMMUYECKOTO PaBHOBECHSL.

IIpoctele u crokHbIE BenecTBa. MeTaiuibl U HeMeTalulbl. | eHeTndeckne psiipl MeTailia, HeMe-
Talyla ¥ 1nepexoaHoro meramiaa. OKCUIbl M TUJPOKCHUJIBI (OCHOBAHMUS, KUCIOTHI, aMQoTepHbIE
ruspokcuibl), Conu, UX cocTaB, KiacCU(UKalUs U 00IMe XUMUYECKHE CBOMCTBA B CBETE TEOPHUU
9IEKTPOIUTUYECKON NUCCOLUALIAM.



JInuHOCTHBIE pe3y/IbTaThl 00y4eHUs

OOyJaronmiicst TOJDKEH:

*  3HAMb M NOHUMAMb: OCHOBHBIC MCTOPUYECKHAE COOBITHS, CBS3aHHBIEC C Pa3BUTHEM XUMHUU U
oO1iecTBa; TOCTHXKEHUS B 00JaCTU XMMHUHU U KyJIbTYpPHBIC TPAAULINU (B YACTHOCTH, Hay4HBIE
TpPaIUIIKN) CBOEH CTpaHbI; OOIIEMHUPOBBIE JOCTHKCHHS B O0JIACTH XMMUH; OCHOBHBIC TIPHH -
UGl W TpaBWja OTHOUIGHUS K TIPUPOJZIC; OCHOBBI 370pPOBOTO 00pa3a KU3HU U
3I0pOBbecOeperaloIMX TEXHOJNOTHH; MpaBWiIa MOBEICHUS B YPE3BBIUYANHBIX CHUTYAIUSX,
CBSI3aHHBIX C BO3JICHCTBMEM pAa3IMYHBIX BEIIECTB; OCHOBHBIE IMpaBa W OOS3aHHOCTH
rpaxaaHuHa (B TOM YHCIIE€ Y4aIllerocs), CBS3aHHBIE C JIMYHOCTHBIM, MPO(eCCHOHATBHBIM U
JKU3HEHHBIM CaMOOMpEAeNeHUEM; COIMaJbHYI0 3HAUMMOCTh U CcojaepkaHue mpodeccuii,
CBSI3aHHBIX C XUMHUCH;

*  UCnBIMbBIEAMb. YYBCTBO FOPJIOCTHU 32 POCCUMCKYIO XUMUUYECKYIO HAYKY U YBaXKEHHUE K UCTOPUH
€€ Pa3BUTHUS; YBOKEHUE M MPHUHATHE OCTWIKEHHH XMMHUHM B MUpE; JOOOBb K IMPHUPO]IE;
YBOKCHUE K OKPYXKAIOUMM (Yy4allMMCs, YIYUTEISAM, POAUTENSIM U JIp.) — YMETh CIyIIaTh U
CIBIIIIATH TIAPTHEPA, MPU3HABATh MPABO KaXKIOTO Ha COOCTBEHHOE MHEHHE, IPUHUMATH pe-
HIEHHS C YYETOM MO3UIIMIA BCEX YUAaCTHUKOB; YYBCTBO MPEKPACHOTO M ACTETUYECKUX YYBCTB HA
OCHOBE 3HAKOMCTBAa C MUPOM BELIECTB U HX NPEBPAIICHUI; CaMOYBaXXEHHE W SMOLMO-
HaJILHO-II0JIOKUTEILHOE OTHOIIIEHHE K cele;

*  npu3Haéams: NEHHOCTH 30POBbs (CBOETO M APYTUX JIIO/EH); HEOOXOIMMOCTh CaMOBBIpaKe-
HUS, CaMOpPEAIM3allMU, COLTUAIBHOTO MPU3HAHUS,

*  0CO3HA6amMbv: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSATEIBHBIM IMOCTYITKaM U JICUCTBUSIM,
OTBETCTBEHHOCTbH 32 MX PE3YJAbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPHITO BBIPAXATh U
OTCTaMBaTh CBOIO MO3UIMIO U KDUTUYHO OTHOCUTHCS K CBOMM ITOCTYIIKaM;

*  NposGIAMb. IKOJOTHYECKOE CO3HAHME; JOOPOKEIATeIbHOCTh, TOBEPHUE U BHUMATEIBHOCTh K
JIOJISIM, TOTOBHOCTh K COTPYAHUYECTBY M ApYyx0Oe, OKa3aHUIO MOMOIM TeM, KTO B HEel HYyX-
naercsi; 0000 ICHHBIN, YCTOMYMBBINA M H30UpATEIIbHBINA T03HABATEIbHbIA HHTEPEC, THULIMATHBY
U JT10003HATEIBPHOCTh B HW3YUYCHHH MHpA BEIIECTB W PEAKIUN; IEJeyCTPEeMIEHHOCTh U
HAaCTOWYMBOCTh B JIOCTM)KEHHU I1IeJiel, TOTOBHOCTh K MPEOJIONICHUIO TPYIHOCTEH; yOEkKIeH -
HOCTh B BO3MOXXHOCTH TIO3HAHHS TIPUPOJIBI, HEOOXOMMOCTH Pa3yMHOTO HCIIOJIB30BAHUS JIO-
CTHIKEHU I HAYKU U TEXHOJIOTUM JIJIsi pa3BUTHUS OOITIECTBA;

*  yMemb. YCTAaHABJIMBATh CBSI3b MEXY LIEJIBIO U3Yy4EHUS XUMHUHM M TEM, Ui 4ero OHa OCy-
HIECTBIISIETCST (MOTUBAMHU); BBITIOJIHATH KOPPHUTHUPYIOIIYIO CAMOOLICHKY, 3aKIIOYAIOIIyIOCS B
KOHTpPOJIE 3a MPOIECCOM HM3Y4YCHHS XMMHUHM W BHECEHHH HEOOXOJUMBIX KOPPEKTHBOB, COOT-
BETCTBYIOLIMX dTamaM M crnocobaM M3ydeHUs Kypca XWMHUH; BBIMOIHATH PETPOCHEKTHBHYIO
CaMOOLICHKY, 3aKII0YAI0IIYIOCS B OLIEHKE IIPOLECCA U PE3yJIbTaTa U3YYEHUS Kypca XUMHUHU OC-
HOBHOM IIIKOJIbI, MOABEICHUY UTOTOB HA OCHOBE COOTHECEHUS LEJIel U Pe3yIbTaTOB; CTPO UTh
JKU3HEHHBIE U TTpodecCrOHaIbHbIC TUIAHBI C YI€TOM KOHKPETHBIX COI[MaIbHO- HCTOPUYECKHX,
MOJUTUYECKUX M HKOHOMHMYECKUX YCIOBHMH; OCO3HABaTh COOCTBEHHBIE IIEHHOCTH U
COOTBETCTBUE WX NPUHUMAEMbIM B >KM3HU PEHICHUSM; BECTH JUAJOr HAa OCHOBE PaBHO -
IIPaBHBIX OTHOILLIEHUW ¥ B3aUMHOIO YBA)KEHUS; BBIIAECIATH HPABCTBEHHBIN ACIIEKT [IOBEACHUS U
COOTHOCUTH MOCTYNKU (CBOU U JIPYTHX JIOJIEH) U COOBITHSL C MPUHSATHIMU 3TUYECKUMH HOP -
MaMH; B MpeAesiaX CBOMX BO3MOXHOCTEW NPOTHBOJECUCTBOBATH IEHCTBUSM M BIIUSHUSAM,
MPEICTABISIONIM YIPO3Y JKU3HH, 30POBBIO M 0€30MaCHOCTH TUYHOCTHU U OOLIECTBA.



TeMaTnyeckoe mIaHupoBanue (8 Kiacc)

Tema Bcezo Hemoncmpayuu Jlabopamopuwie onvimoi Ipaxmuueckue pabomol Koumponvnvie pabomer
uacos
Beenenne 5 M ojenu pa3IuyuHbIX [P OCTHIX U CIIOKHBIX BEIIECTB. JIO-1. CpaBHeHue cBOICTB TBep AbIX KpucTaunueckux|[IP-1.  IlpaBuma  TexXHUKH
J10 xaKo¥# Temriep aTy pbl MOXKHO HarpeTh BEIeCTBO?*. BEILIECTB M PACTBOPOB. Oc3omacHOCTH Tpu pabore H
Ornpenenenye Temnepary pbl IUIAaBJICHUS U JIO-2. CpaBHeHHE CKOPOCTH HCIApEHHUs BOIBI, Ole-[xuMuYeckoM kabuHere. Ilpu-
Kp UCTA/UIM3ALUKA MeTajuia*. KOJIOHa M OTWIOBOIO CIHMpTa C (GWILTPOBAILHOMEMEI  oOpamieHus ¢ Jja-
B3aumopetictBrie Mpamopa ¢ KUCIOTOH M TIOMy THEHHE Oywmaru. CoparopHBIM 000pY JOBaHUEM
HU3BECTKOBOM BOJIBI. i Harp eBaTejIb HbIMU
p nOop amu™.
Tema 1. AToMBI 9 M onenu aTOMOB XUMHYECKHX DJIEMCHTOB. JIO-3. MogenupoBaHue MNpUHIMIA JCHCTBUS CKa-| Kourp onpaast pabora Ne
XUMUUYECKHX [lepuonuueckas cucremMa xumudeckux sneMeHToB Jl. W .|Hupyroiero Mukp ockona. 1 mo Teme «ATOMBI
3JICMEHTOB M enpeneeBa (pasHbie HOpMbI). JIO-4. N3roroBieHne Mojelnell MOJCKYJ OHMHap HBIX| XAMUYECKHX 3JICMEHTOB)
Temmneparypa IUIaBJICHUS BEIIECTB C Pa3sHbIMHU THIIAMH|COSTUHCHHUI.
Kp UCTAUTMICCKHX P eIIETOK™. JIO-5. H3rortoBieHHEe MOJIECIH, WILIIOCTPHUPY OIICH]
CBOMCTBA METANTMYECKON CBSI3H.
Tema 2. [IpocTbie BemecTBa 6 ITonyuenue 030Ha. JIO-6. O3HakoMIIeHHE C KOJUICKIMEH METaJIOB. Kontp onpHast pabota Ne
OO6pa3ipl 6EIoro U Ceporo 0J0Ba, JIO-7. O3HakomiieHHE C KOJUICKLIMEH HEMETaLIOB. 2 o teme «IIpoctbie
Oemoro u kpacHoro docdopa. BEILECTBA»
HekoTop ble MeTaJuTbl ¥ HEMETAILIIBI
C KOJIMYECTBOM BelecTBa 1 MOJIb.
M oisip HBIH 00BEM ra3000p a3HBIX
BEIIECTB.
Tema 3. CoenuHeHus 15 OO0pa31bl OKCHIOB, KHCIIOT, OCHOBAHUI M COJIEH. JIO-8. O3nakomitenre ¢ kojutekuueii okcumos. JIO-9.[ 11P-2. Ananus nmoussl v Boab] KoHTponbHast padboTa Ne
XUMUUYECKHX DJIEMEHTOB Mopenu KpHUCTAUIMYECKUX pelIeTok Xiopuaa Harpus| O3HakomiieHue co cBodicTBamu ammuaka. JI0-10. (moMammHMiT 3KCIep UMEHT). 3 mo teme «CoeauHeHHs
anmasza, oxcuna yriaepozna (IV). KavecTBeHHast peakiys Ha yTJICKUCIIBIN ras3. XHUMUYECKUX 3JIEMCHTOBY
KucnotHo--menoynsle  MHIUKaTOPHI, u3MeHenne ux JIO-11. Onpenenenne pH pacTBOp 0B KHUCIOTHI, I1P-3. Ilpurorosienue
OKpPacKH B pPa3JIMYHBIX Cp e/lax. IIEJIOYU U BOJIBL pacTBopacaxapa Hpacuer ero
VHHBep canbHBIH HHIUKATOP U M3MeHeHue ero okpacku B[ JIO-12. Onpenenenue pH nuMoHHOTO U s167104HOTO | MAacCOBOH [I0JIM B PACTBOPE.
paznmunbIx cpenax. Llkama pH. cOKOB Ha cpese m1o10B. JIO-13. O3HakomieHue ¢
Omnpenenenne pH paznmunbix cpen™ xomekuueit coneit. JIO-14. O3nakomneHue ¢
KOJUICKIIUEH BEUIECTB C pa3HBIM THIIOM
KPHUCTAJUTMYECKON pemieTku. M3roToBnerne mMomenei
KPUCTAJUIMYECKUX P EIIETOK.
JIO-15. O3HakomiieHHE ¢ 0Opa310M I'Op HOM HOP OJIBL.
Tema 4. V3MeHeHwUs, Tp OWCH 13 [Ipumep b1 GUBMIECKUX SIBIICHUIA: JIO-16. [IpoxanuBanue Menu B iaMeHu crpToBKu. | 11P-4. HaGmonenns 3a Konrp onpHast pabota Ne 4

XOAA1IHE C BEIIECTBaAMU

a) IiaBiieHWe napaduHa; ©) BO3roHKAa Hola Wiy
OCH30MHO i1 KUCIIOTHI; B) PACTBOP CHHE OKP AIlICHHBIX COJICI;|
r) auddy3us Ay MKECTEIX BEIIECTB C T'OPAIICH JTaMIIOYKH
HaKaJINBAHWS

JIO-17. 3amenienue Meau B pacTBOpe XIOpUAa Meay
(II) »xene3om.

HU3MCHCHUAMM, IIpOHUC-
XOJSIIIIAMH C TOP SIIIEeH
CBEYOIi, ¥ MX OIHCAHHE
(moMarmHMil 3KcHep UMEHT).

mo Tteme «M3meHeHus
TP OKCXO ISIIIE C BeEIlle-
CTBaMID)




[IpuMepbl XUMUYECKUX SIBICHUM: [1IP-5. Ilpu3Haku XUMH-
a) ropenue maruus, hocdopa; YECKHUX PEeaKui.
0) B3aMMOJCHCTBHE COJITHON KHCJIOTHI C MPaMOpPOM
MITH MEJIOM
B) o tyuenue ruapokcuia memu (II); r) pactBopenue
IT0JIyY€HHOTO TUAPOKCHIA B KHCJIOTAX,
Im) B3ammozeiictBue okcuga memu (II) ¢ cepHoif
KUCIOTON TpU  HArpeBaHWW; €) pas3loKeHUe
IepMaHIraHaTa KaJds, JK) paslo)KeHUuEe IepOoKCHIa
BOJIOpOJIa C TMOMOINBID JUOKCHJAa MapraHia u
KaTaaasbl KapTo(elsd WM MOPKOBH;
3) B3auMojelicTBHE pa30aBIEHHBIX KHUCIOT C
MeTajIaMu.
3aKOH COXpaHEHHsI MacChl BEMECTB* .
Pasi0keHre BOJBI DJIEKIPHISCKUM TOKOM *.
Tema 5. PacTBOpeHue, 20 HcnpiTanre BEIIECTB M MX PACTBOPOB Ha JIO-18. BzaumopeiictBue pactBopoB xiopuza [[IP-6. Pemenne 3kcrne-KoHTpomHas
PactBoprl. CBoiicTBa 3JIEKTPOIPOBOJHOCTb. 3aBUCUMOCTD HaTpus U HUTpata cepebpa. JIO-19. [onydyenue [puMeHTanpHBIX 3a7a4d  mo|paboTta Ne 5 mo Teme
pPacTBOPOB  3JICKTPO- 3JICKTPOTIIPOBOTHOCTH YKCYCHOM KUCIOTHI OT HEPaCTBOPHUMOTO THAPOKCHIA K TeMe «CBoiicTBa pacTBopoB«PacTBo peHue.
JIUTOB. KOHIIEHTPALIHH. B3amMoericTBre ero ¢ kuciaotamu. JIO-20. 3JIEKTPOJIUTOBY PactBopsl. CBOlicTBa
JIBr>XeHuEe OKpalleHHBIX MOHOB B 3JIGKTpHUecKOoM| B3anmojelcTBHE KUCIIOT C OCHOBAHHSIMHU. pPacTBOPOB 3JICK-
noje. B3aumogeiictBue 1muHKa ¢ cepoil, comsHoi| JIO-21. BlaumoneiicTBHE KHCIOT C OKCHUAAMH TPOJIUTOBY.
kucaotoit, xmopugom memm (). METaJUIOB.
I'openne maraus. Bammoneiicteue xmopHoO# u ce-| JIO-22. BamMoselicTBHE KHCIOT C METaJUIAMH.
POBOJIOPOAHOM BOIBI. JIO-23. B3aumoelicTBHE KHCIOT C COSIMHU.
Uzyyenune 3aBucumocti pactBopuMoctd BemlecTBa| JIO-24. B3aumoneiicTBue mienoven ¢
OT TEMIIEPATYPHI*. KHCIIOTAMH.
[Nonyuenue MemHOTO Kymopoca*. JIO-25. TemnmoBoii 3¢ dEKT peakuy ruapoKCUIa
HATPHS C YIJICKUCIBIM ra3oM*.
JIO-26. B3aumoeiicTBrue MIEI0OYEH C COISIMU.
JIO-27. Ilonmy4yeHue U CBOWC TBa HEPACTBOPUMBIX
OCHOBaHUU.
JIO-28. BzaumoneicTBE OCHOBHBIX OKCHIOB C
KHCJIOTaMH.
JIO-29. BzammoeiicTBE OCHOBHBIX OKCHJIOB C
BOJIOH.
JIO-30. B3aumonencTBiEe KUCIOTHBIX OKCHJIOB C
meao9YaMu.
JIO-31. BzammoieicTBHE KHCIOTHBIX OKCHJIOB C
BOJIOH.
JIO-32. B3aumoneicTBre cOJIeH ¢ KUCIOTAMH.
JIO-33. BzammojeilictBue coJieii CO IMeI0YaMu.
JIO-34. BzaumozeiictBue coyiei Mexay coOoii.
JIO-35. BzaumoneiicTBue pacTBOPOB COJIEH C
MeTaJUIaMH.
Hroro 68 22 35 6 5




Kanenmapuo-rematudeckoe miaHupoBanue (8 kiacc)

HEOOXOMMOM HMH(POPMAINY; J102uteckue:: TPOU3BOAUTH TOUCK CYIIECTBEHHOM
nHpopMaImK (U3 MaTepUaioB

2 3 4 5 6 7
Ne, | Tema (mum) ypoka | OcBoenue YV OcHoBHbIe BUIHI [TBOpUeckas, DOpMEI KOH-
narta TPETME THBIX JESTCTBHOCTA [IPOCSK THAST Tpos
3HaHUH (06a30BBIg JIESITETIbHOC Th
TIOHSITHST)
BBenenue (5 yacoB)

1 Ilpeamer xumrn. (EctectBo3Hanue, |[IpeaMeTHBIE yMeHUs : Habmronatot: AHaM3UpYy 0T |(PpOoHTAIBHBIN
Bemecta. Un- HaOJTI0/Ie HAE, O00MJICHBL 3HaAmMb  OTPEACIICHUS TIOHATHHA: «aToM», «MOJeKyna», «xumuueckuid| . Monenn IapocTep KHe- |oTpoc
cpyktax o Th  |rumoTesa, JIIEMEHT», «BEIIECTBO», IPOCTOE BEIIECCTBOY», «CIIOXKHOE BEIIECTBO», «CBOWCTBA| pa3IMUHBIX IPO- |BHIC MOIEITH
(YpOK «OmKpbl-  [IKCTIEPUMEHT,  [BEIIECTBY; CTHIX U CJIOKHBIX |pa3IHIHBIX
UL HOBbIX BEIBOJI, MOJE{00#CHbI YMemb ONUCHIBATh M CPABHHUBATH IMPEIMETHl H3YUYEHHS €CTeC TBEHHO-| BEIECTB. MPOCTBIX y
SHaHul) JTUPOBaHUE, HAyYHBIX JMCUMIUIMH, B TOM 4YHMCJE XUMHUM; KJIacCCU(PHUIMPOBATh BellecTBa Mo| PaccMaTpuBaiOT: |CIOXKHBIX  Be-

nabopaTopHBId  [cocTaBy (MPOCThIE M CJIOXHBIE); XapaKkTepu3oBaTh OCHOBHBIE METOJBI W3y4eHHs| IIApPOCTEpXKHE-  [IIeCTB
OIIbIT, UCTOYHUKHCCTCCTBCHHOHAYYHBIX OUCHUIUIMH, pa3jniaTh TEla W BEIICCTBA, XHMMUYE CKUH| BBIE MOJCIHN
MHPOPMAIMKY,  [AMEMEHT M NPOCTOEC BEIIECTBO; BEHIIONHATH HEMOCPEACTBEHHBIC HAONIONCHUS M| pa3iIMYHBIX IIPO-
XIMUS, TIPOM3BOANTH AHAJIM3 CBOICTB BEIECTB M SIBJICHUH, IPOUCXOISIINX C BEIIECTBAMH, C| CTHIX M CIOKHBIX
BEIIECTBO,  XHM{COONIOACHHEM IPABWIT TEXHUKU 0E30MacHOCTH. BEIICCTB

MHU4YecKui  aneq{MeTanpeAMeTHbIE YHHUBepcaJbHbIE y4yeOHble AecTBUs Yvyn:

MEHT,  NPOCTO4nO3HABaAMm eibHbLE:

BEIIIECTBO, 06weyuebnbie - OPraHW30BaTh CBOIO YYEOHYIO MesATeNbHOCTDH; (OPMYIHUPOBATH

CIIO)KHOE  BEIe{OTBEThl Ha BOMPOCHI YUHUTEN S, y4acTBOBATh B T'PYIIOBOW paboTe (Mamnas rpymma,

CTBO KJIAcC ); UCTIOIh30BATh IPHEMBI Pa00 THI C HHPOP MAIIHEH : TIONCK U 0TOOP UC TOUHUKOB




2 3 4 5 6 7
yueOHMKa, TBOPUECKOIl TeTpaau, MO BOCIPOU3BEACHUIO B TAMSTH IMPUMEPOB U3
JTUYHOTO MPaKTUYECKOTO OIbITA), JOMOJHSIIONIEH U PacUIUPSIOUISH HMEOIIHeE Csl
TMaHHBIC, cuHme3 - COCTABILATH IIEI0E W3 YacTel, B TOM YHCIE CaMOCTOSITeTIHHO
IOCTpanBaTh C BOCTIONHEHUEM HEIOCTAIOIINX KOMIIOHEHTOB; OCYIIECTBIIATH BHIOOD
OCHOBaHWH M KpUTSPHEB JJIs CPaBHEHHMs, UICHTU(DUKAIMH OOBEKTOB;
KOMMYHUKamugHble: IUIAHUPOBATh Y4eOHOE COTPYIHUUECTBO C YUUTEISIMH U
CBEPCTHHKAMHM; BJIAIETh MOHOJOTHYECKOM W JHAIOrHdeckod (opmamu pedn B
COOTBEIC TBUM C HOPMAaMHU POJHOTO SI3BIKA; BBIPAKATh CBOM MBICJIH C JOCTATOYHOI
MOJIHOTOM M TOYHOCTEIO;
pezynamuensple: TIPUHEIMATh y4eOHYIO 3a/ady; aJeKBAaTHO BOCIPHHHMATH HH-
(bopMaImIo yIuTeNst; nIaHUposan e - COCTaBILATh INTaH OTBETA; paboTaTh C TEKCTOM
maparpada 1 ero KOMIOHCHTAM I Ye/lenoideak e - BEIONHITH TOCTAHOBKY YIeOHOH
3aJa4y Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO YUYAI[UMCS, U TOrO, YTO EIle
HE U3BECTHO.
JIMYHOCTHBIE YMEHUSI: camoonpedenerie - IEMOHCTPUPYIOT HHTEIUIEK TyalbHbIE U
TBOpPYECKHE  CHOCOOHOCTH,  OTBETCTBEHHOE  OTHOIIEHHE K  OOYYEHHIO,
MO3HABATENIFHBIE MHTEpPECHl M MOTHBBI, HAlpaBIICHHBIC Ha W3yUCHHE IIpEAMETa;
0CO3HAIOT [IEHHOCTH 3JJ0POBOTO M 0€30IacHOTO 00pa3a KI3HH.
[IpeBpamenus XuMHU4YeCKue IIpexmeTHBIC yMeHUs: Ha6n}021a}0T:v [omy4aror ITucpmeHHbIi
BemmectB. VcTo pusisBICHAS, XH{OO0IJICHbL 3HAMb OTPENENCHUT MOHATHA «XUMHYIECKHE SBICHHUSD, «(PIBIICCKIIE éﬁnggagﬁgl XUMIYECKYI0 [OTIET O TIpo-
pa3BUTUS  XMMHUH|MHYECKHUE pe{sIBIICHUD; MO’KHO Harpeth uHpopMaIMIO  (menaHHOM  pa-
(ypox «omkpeimua)akuuy, (OU3HUE00CHbl yMemb: OTIMYaTh XHMHYECKUE SBICHUSA OT (GHM3MYECKHUX; OOBACHATH|BeriecTB0?*. W3 pa3anyHbIX |GoTe
HOBbIX 3HaH ULl) CKHE SIBJIEHUSL,|C YIITHOC Th XMMHUUYECKHX SIBJICHUH (C TOUKHU 3PEHUSI ATOM HO-MOJIEKYJISIPHOTO YUEHUsl) . Onpenenenue | ycTouHNKOB.
ATXUMUS U ¥X TPUHIHUIHAIBHOE OTIMYME OT (PM3NYECKHXK; XapaKTepU30BaTh POJIb XUMHUU B Tﬂiﬁgﬁggyﬂpﬁl OcBauBaroT
KU3HU HeOBEKA, POJb OCHOBOTIONOKHHKOB OTEHECTBEHHOH XHMUH; COCTABIATH| \ooraony iy | IPHEMBI HC-
CIIOXHBIA IUIAaH TeKCTa; O(QOPMISITH OTIET C OIMMCAHWEM OJKCIEPHUMEHT, €ro| merasma’*. CIIeIOBATEIh-
PE3yIbTATOB M BHIBOJAMH; COCTABJISATH HA OCHOBE TEKCTAa TAONHMIBL, B TOM 4HCIeE c| ]I, CKOH JIesITeIb-
npumeHeHueM cpencts VKT; momydats XuMudeckyro HHOOPMAIUIO U3 pa3IHJHbIX | B3auMopeiictBue | HOCTH; TIPOM3-
UCTOYHHUKOB; O0paIlarecs ¢ J1IabOpaTopHEIM 000 PyJOBAHMEM U HArPEBATENBHBIMH| MpAaMOpa ¢ KUC- | BOJAT pe-
npuHOOpaMu B COOTBETCTBUM C IPAaBWIAMH TEXHHUKH O€30TMACHOCTH; NMPOM3BOIMTH| oTOl U ¢urexcuio cro-
npocTeiiye JelcTBMA ¢ J1a0OpPaTOpHBIM  OOOPY/IOBAHMEM: JIAOOPATOPHBIM| MOMYTHEHHE c0o00B U yclio-
IITATHBOM, CIMPTOBKOW; HAONIONATH 3a CBOWHCTBAMH BEUICCTB M SIBICHISMU,| H3BECTKOBOU BO- | BUH IEHCTBHA,
MPOVIC XOIAIIVMH C BEIECTBAMHE; OIIICHIBATh X UMUUECKHI SKCTIEPHM €HT C TIOMOIIBIO| ip1, KOHTPOITb U
€CTECTBEHHOTO (PYCCKOTO I POJTHOTO) SI3BIKA W S3BIKA XUMHUH; AETaTh BEIBOJKI 0| BRIMOIHAIOT: OIIEHKY IpO-
pe3yJIbTaTaM IPOBEIECH- JO Ne 1 Leccau pe-
«CpaBHeHHe
CBOWCTB TBEPABIX
KPHUCTAJUTIYECKUX

BEILIECTB
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HOTO PKCIIEPUMEHTA. U pacTBOPOB» 3yJABTATOB  Jie-
MeTanpeamMeTHble YyHUBepcaJbHble yueOnble geiictust (YY]): JIO Ne 2 SITEITBHOCTA
obwenayunvlie - OPTaHW3OBATh CBOIO YYEOHYIO NESATENBHOCTB; (opMymupoBath| «CpaBHEHIE
OTBETHl Ha BOIPOCH YUUTENS; Y4acTBOBATh B TPYIIOBOI paboTe (Majas rpyIa,| CKOPOCTH HCIia-

KJIACC ); MCTIOB30BaTh MPUEM bl pab0 Th ¢ HHPOPMAIUEH (MOUCK U OTOOP UC TOYHHUKOB
HeoOxomuMol uH(popManuy, cucTeMaTusanus HHpopManuu); (HOpMyIHpOBATH
npoOseMy; OCBamBaTh INPUEMBI HCCIIEOBATENILCKONW JEATEIbHOCTH; COOTIOAaTH
MpaBMIIa MOBeeHUs U paboThI ¢ TabopaTOpHBIM 000PY/10 BAHHEM B KaOUHETE XM HH;
OCYIIECTBIIATh PedIEKCHIO CITOCOOOB W YCJIOBHH JEHCTBHSA, KOHTPOJb M OICHKY
mporecca M Pe3yNbTaTOB  IEATEIbHOCTH; CaMOCTOSTENBHO — BBIICIATH U
(bopMyIIMPOBATh MO3HABATEIBHY IO e, CO3/1aBaTh ATOPUTMBI IS TEIBHOC TH TIPU
pelIeHny MNpoOjieM TBOPYECKOTO M MOHCKOBOTO XapakTepa; Jocuueckue -
MPOM3BOAUTG TIOMCK CYIIECTBEHHOH HWH(pOpMamuu (U3 MaTepHaloB y4eOHHKA,
TBOpYECKOW TeTpaay, IO BOCIPOHM3BEACHUIO B MAMSTH NPHUMEPOB U3 JIMYHOTO
MPaK THIECKOTO OIBITA), JOMONHSIOMEH M pacIIupsIonield MMEIomInecs TaHHBIE;
CaMOCTOSTEBHO CO3/1aBaTh CIIOCOOHI PEIISHIS IPOOIEM TBOPUECKOTO U TIOUCKOBOTO
XapakTepa; YCTAHABIMBATh TPUIWHHO- CJEACTBCHHBIC CBS3W, MPEACTABIATH
HEMOYKHA OOBCKTOB M SIBICHUH; CTPOUTH JIOTHYECKYIO ILIETIOYKY PAacCyKICHHUI;
OCYILECTBIISATh aHAJIN3 MCTUHHOCTH YTBEPIKACHU;

KOMMYHUKAMUGHblE: TUIAHUPOBATH y4eOHOE COTPYJHHYECTBO C YUUTEIAMH |
CBEPCTHUKAMHM; BJIAZEeTh MOHOJIOTHUECKOM M Iuajormdeckoil ¢opmamu peun B
COOTBEIC TBMM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOTHOMH
TIOJTHOTOH ¥ TOYHOC THIO; B3aNMOJCHCTBHUE - CTPOUTH COOOIICHIS B COOTBETCTBUU C
yaeOHOM 3amadei; HWCIONB30BATh pPEUEBBIE CpPENCTBA ISl IHCKYCCUH U
apryMeHTally CBOEH MO3ULIHM;

pecynamueHple: TPUHUMATh Y4YeOHYIO 3ajady; aJeKBaTHO BOCHPHHHUMAThH HH-
dbopMaIMI0 YUUTENS; NAAHUPOBAHUE - COCTABIIATH INIAH PaboThl C YYSOHHKOM;
BBINOJTHATH 38JaHHS B COOTBETC TBHH C MOCTABJIEHHOH IENBIO; CO3/1aBaTh ajlroPUTM
NEMCTBUH 1O OpraHM3allid CcBOero pabouero Mecta C YCTAHOBKOW Ha
(GYHKIMOHATBHOCT; Yenenondeanie - OCYIIeCTBIATh IOCTAHOBKY YUeOHOH 3amaun
Ha OCHOBE COOTHECEHHMS TOTO, YTO yXK€ M3BECTHO Y4YallMMCS, W TOTO, YTO elle He
W3BECTHO; Ocyujecmenerue yiebHvix 0eticmauti - BHIIOIHATH JIA00paTOpHY 10 padoTy.
JInuHOCTHBIE YMEHMSI: camoonpedenerue - IeMOHCTPUPYIOT HHTEIUIEK TyalbHbIE U
TBOPYECKHUE CIIOCOOHOCTH, OCO3HAIOT OTBETCTBEHHOE OTHOLICHHE K 00Y-

pEeHUS BOJIBI,
OJIEKOJIOHA 1
STUIIOBOTO
crmpTa ¢ uib-
TPOBaJIbHOW Oy-
Marm»
[Inanupyror u
OpPTraHM3yIT CBOE
pabouee MecTo.
OrmchIBaOT
XUMHYEC KUHA
3KCTIEPUMEHT C
TTOMOIIBIO eCTe-
CTBEHHOTO (pyc-
CKOTO WU POJI-
HOT'0) SI3bIKA U
SI3bIKA XUMUU.
O000marT 1
JICTIAOT BBIBOJIBI
0 pe3yJibTaTaM
MPOBEICHHOTO
JKCTIepUMEHTA.
Odopmitsror
OTYeT, BKJIFOYa-
TOLLMI OTIIMCaHNe
HaOJIIOIEHNs, €T0
PE3YNIBTATOB,
BBIBOJIBI




YCHMUIO.

3HaKu (CUMBOJIBI)
XIMHIECKIX
JIIEMEHTOB.
Ilepnonueckas
cHucTeMa
XUMHYIECKUX
anemenToB JI.M.
MenneneeBa (ypox
«OMKPLIMUS»
HOBbIX 3HaAHUIL)

XUMHIYCC KAH
3HAK, CHUMBOJI,
TIEPHOJIB,
OONbIIME W Ma-
JIbIE TePHO/Ib]]
[JaBHBIE MW IO
OOYHBIE 101
TPYIIIIBI

IIpeaMeTHbIE YMEHUS:

O0ondicHbl yMems Ha3bIBaTh XMUMHYCCKUE DJIEMEHTHI, aBaTh ONPEIENEHUs I10 HATHIA
«XUMHYECKUH 3HAK, WIH CHMBOI», «KOI(QQHUIMEHTHD), «HHIEKCHD), 3aIMCHIBATH
3HAKU XUMHYECKUX DIIEMEHTOB; OOMJICHbI 3HAMb 3HAKU TEPBHIX 20 XUMHYECKHUX
3JIEMEHTOB.

MeTanpeameTHbIe YHHUBePCaJIbHbIE yueOHbIe neiicTBuA yyn:
no3nasamenvHvie: obujeHayyHbvle - OPTaHM30BATh CBOIO YUYEOHYIO JEATEIHHOCTS;
0TBEYATH Ha BOMPOCH! YUMTEINS; YIaCTBOBATh B TPYMIIOBOI paboTe (Majas rpymma,
KJIAcc ); UCTIOIh30BaTh MPHEM bl Pa00 Tl ¢ MHPOpMaIeH (TOUCK U 0TOOP UC TOUHUKOB
HeoOXomMMOW MH(pOpPMAIUM, CHUCTEMATH3alsl HWHPOPMAIMH); OCYIIEeC TBITH
pedraekcuo crocoOOB ¥ YCIOBWIA JCHCTBHS, KOHIPOJb U OICHKY IIpolecca H
pPEe3yIABTATOB JEATCIBHOC TH; Jlo2udecKiue - TPOU3BOJAUTH TMOUCK CYINECTBEHHOMN
uadpopmammu (M3~ MarepuaioB  y4eOHMKA, TBOPYECKOW  TeTpanu, IO
BOCIPOM3BECHUIO B MMAMATH NPUMEPOB U3 JIMYHOTO MPAKTUYECKOTO OIIBbITa),
TOTIONTHSIONIE W PaCIIUPSIONIEH MMEIOMKecs JaHHBIe; CUHMe3 - COCTABILTH LeJIoe
W3 YacTe, B TOM UHCIIE CaMOCTOSTENFHO JOCTpamBaTh C BOCTIONHEHUEM
HEJOCTAIOMNX KOMIIOHEHTOB; BBIOMpPATh OCHOBAHHUS W KPHUTCPHH LIS CpaBHEHHUS,
KyaccuuKaym 00bEKTOB;

KOMMYHUKamu@Hbvle: TUIAHUPOBATh ydeOHOE COTPYJHMYECTBO C YUHUTEIAMHU U
CBEpPCTHHKAMHM; BJIAZCTh MOHOJOTHYECKOM W JHAIOrHYeckoil (opmamMu pedu B
COOTBEIC TBUM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKAaTh CBOM MBICIH C JOCTATOYHOMH
MIOJIHOTOM M TOYHOCTHIO;

pezynamueHble: TIPUHIMATH ydeOHYIO 3a1ady; aJeKBaTHO BOCTPHHAMATH HH-
(bOpMaIMIO YIUTEII ST, NIAHUPOBAH Ue - COCTABILTH IUTaH OTBETA; pabOTaTh C TCKCTOM
nmaparpada W ero KOMIIOHEHTAMWU; yenenoiazanue - (HpopMynupoBaTh y4eOHYIO
3a[a4y Ha OCHOBE COOTHECEHHUS TOr0, YTO YKE U3BECTHO YYAIIUMCSI, ¥ TOT'0, YTO CIIQ
HE M3BECTHO.

JIMYHOCTHBIE YMEHMSI: camoonpeoeneriie - IPOSBILIIOT O TBETC TBEHHOE OTHOIIICHHE
K OOyUYeHMIO, YBOKMTEIFHOE OTHOUICHHWE K CTAPIIMM M MIIAIIINM TOBAPHINIAM;
0CO3HAIOT [IEHHOCTH 3JJ0POBOT0 M O€30MacHOT0 00pa3a XKI3HH.

OnucHIBarOT
TAOJTMYHY IO
dhopmy Ilepuo-
JIMYECKOU CHU-
CTCMbI XHMHYEC-
CKHX DJICMEHTOB
.. Mennenee-
Ba.
Onpenenstor
ITOJIOKEHUE
3JIEMEHTa B Ta0-
e [.W. Men-
JierneeBa

Haxopsr
JIOTIOJTHUTENb
Hy0 HHOP-
MaIMIO 110 TeMe
«3HaKu
XUMHUYCCKUX
JJIEMEHTOBY B
Hay4HO-

MO JISIPHON
JUTepatype,
CIpPaBOYHHUKAX,
Nurepuete

NumuBuy-
aNbHBIA U
(pOHTATBHBIIA
ompoc

XuMudecKkue
(opmynel. OTHO-
CUTEIbHBIC aTOM-
Hasl ¥ MOJIEKY-
JISpHAST MacChL

WHpexc, koa¢-
(urmeHt, ot
HOCHUTCIIbHaA
aToMHas Macca,
OTHOC UTEJTbHAS

IlpexMeTHBIC YMEHNS

O00JHCH bl 3Hamb OTIpEelIeNICHU TIOHSATUH «XUMUYecKas GopMysia», «OTHOCUTEIbHAS
aTOMHas Macca», «OTHOCUTENIbHAs MOJIEKyJSIpHAas Macca», «MaccoBas JoJsl
JJIEMEHTA;

00721 H bl yMems: TIOHUMaTh | 3alMCHIBATh XMMHYECKUE (POPMYIIBI BEIIECTB;

DopMyIHPYIOT
OTBETHI Ha BO-
MPOCHI YUUTEIIS.
OOBACHSIOT 3a-
IMCh XUMUYeE-

OcyIec BIIsIoT
TOWCK, OTOOp U
CHCTEMAaTH3a
o uHpOp

NupnBuy-
AIBHBIN U
(hbpOHTATBHBIH
onpoc. Camo-
CTOSITENTBHAS
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Maccosas nons
3JIEMEHTa B CO-
€AVHEHUH (YPOK
«OMKPLIMUAY
HOBbIX 3H AH Ull)

MOJICKYJISApHAsA
Macca, mMaccoBasd
JOJIA

ONpeneNsiTh COCTAB BEIIeCTBA MO XUMUYECKOH (opMyse; BBUMUCIATH OTHOCH-
TEJIBHYI0 MOJIEKYJISIPHYIO MaccCy BELIECTBA M MAacCOBYIO JOJIO0 XHMHUYECKOTO
JJIEMEHTAa B COCIMHEHUH; YCTAHABIMBATH IPMUMHHO-CJIEICTBEHHBIE CBSA3M: Kjacc
BELIECTBA - XMMHUYECKHME CBOMICTBA BEILIECTBA; KCIOJIB30BATH MPU PELIEHUU
pacyeTHbIX 3a/a4 MHOHATHUS «MaccoBasl JIOJ JIEMEHTA B BELIECTBE»; NMPOBOAUTDH
pacyeTsl ¢ UCTIOIb30BAHUEM MOHATUS «MacCOBasi AOJS JJIEMEHTA B BELLIECTBEY.
MeTanpeaMeTHbIe YHUBepPcaJbHble YueOHble neficTeusa (YY/):
nosxHaseamenvHvle: 00UjeHayyUHble - OPTAaHU30BAaTh CBOIO YUEOHYIO NIESTENIbHOCTS;
0TBEYATh Ha BOMPOCH! YUMTENs; yIaCTBOBATh B TPYMIIOBOI paboTe (Majas rpymma,
KJIAcC); 1oeuieckue - OCYIEeCTBIIATh MOUCK UHPOpMAITNH (M3 MarepuaioB yuyeOHUKa,
TBOPUECKOW TeTpaau, NO BOCIPOM3BEACHHIO B MaMsITd IMPUMEPOB M3 JIMYHOIO
MPaKTUYECKOI'0 OIbITA), JOMOJHSIIOUIEH U pacIIMupsIOied UMEIOIINeCs TaHHbIE,
KOMMYHUKAMUGHble: TUIAHUPOBATH YYEOHOE COTPYIHHIECTBO C YUUTCISIMH U
CBEpCTHUKAaM¥; BJIaZIETh MOHOJIOTMYECKOM W Iuajormdeckoil Qopmamu peun B
COOTBETC TBUM C HOPMamH POJIHOTO S3bIKA; BHIPAXKaTh CBOM MBICIHU C JOCTATOYHOU
MIOJTHOTOM M TOUHOCTBIO; 83aumooelicmaue - CTPOUTh COOOIICHHS B COOTBETCTBUH C
yaeOHOI 3amadeil; WCTONB30BATh pPEUEBbIE CpPENCTBA ISl  OUCKYCCHUU U
apryMEHTAllMK CBOEH MO3UILINY;

pezyiamueHvle: TPUHUMATh y4yeOHYIO 3ajady; aJeKBaTHO BOCIPUHUMATH WH-
(dbopMaLMIo YUUTeNS; NJIaHUPOBaH Ue - COCTABIIATD TUIAH OTBETA; PadOTaTh C TEKCTOM
naparpada v ero KOMIOHCHTAMU.

JIMYHOCTHBIE YMEHUSI: camoonpeodeienue - IeMOHCTPUPYIOT HHTEIJIEK TyallbHbIE |
TBOpPYECKHE CIOCOOHOCTH, OTBETCTBEHHOC OTHOIICHHE K OOYUYCHHIO; TMPOSBIIIOT,
MO3HABATENFHBI MHTEPEC; OCO3HAIOT IIEHHOCTH 37J0POBOT0 U Oe30macHOro obpasa
SKU3HUL.

CKoii hopMyIIbI,
pelIaoT 3aAaHus
C HAXOXJACHUEM
OTHOCHTETBHBIX
aTOMHOHN 1
MOJIEKYJIIPHOIN
Mmacc.
3amucpIBaroT
XUMHYECKHUES
(dopmyITEI Be-
IeCTB

MAIlUH B COOT-
BETCTBHH C
y4eOHOM 3a-
nagyen

pabota 1o Teme
«3HaKu
XUMHUYECKUX
3JIEMEHTOB

IIpakTHyeckas
padora Ne 1

«IIpaBuna TeXx HUKH

0e30MacHOCT! TIpH
pabote B Xu-
MHYECKOM Kabdu-
Hete. [Iprémsl
obpainenus ¢ ia-
60paTOpHBIM

JIaGopaTtopHoe
o0opynoBaHue,
TeX HUKA 0e3-
OTAaCHOCTH,
NpaBWiIa TeX HAKHY|
0e30mac HOCTH

IlpexMeTHBIC YMeHNS

O00JCHbL YMemb. BBIIONHAT, MPOC TeHIINe ACHCTBUSA ¢ J1abopaTopHBIM 000py-
IOBaHMEM: C MEPHBIM [WIUHAPOM, CIHUPTOBKOW; HaOMI0IaTh 3a CBOHCTBAMHU
BELIECTB U ABJIECHUAMH, IPOUCXOSIINMU C BEIIECTBAMU; ONUCHIBATh HKCIIEPUMEHT C
TIOMOIIIBI0 €CTeC TREHHOTO (PYCCKOro HIIM POJHOTO) SI3BIKA W SI3BIKAa XUMHH, JeIaTh
BBIBOJIBI 10 PE3YJIbTATAM INPOBEIEHHOTO 3KCIIEPUMEHTA.

MeTanpeameTHbIE YHHBepcajibHbIe yuyeOHble AeHCTB U Yy):
nosnasamensuple: 0OUeHayuHbvle - OPraHU30BaTh CBOIO YUEOHYIO JEATENbHOCTD;
OTBeYaTh Ha BOMPOCHI YUUTENIs; Y4acTBOBATh B TPYMIOBOI padote (Ma-

CobaronaroT
MpaBIIa TEXHUKH
6e30macHOCTH NPH
pabote C
nabopatop-

IIucsMeHHBIH
OT4ET O PO
JeNaHHOM  pad
6ote
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00opyIoBaHUEM U nasi Tpymmna, Kjacc); coOmoaTh MpaBuia MOBEACHUS U pabOTHl ¢ J1abopaTop HbIM| HEIM 000pyHO-
HarpeBaTeIbHBIMH obopynoBaHMeM B KaOHWHETE XHMHUH; OCBaWBaTh IPHEMBl HCCIIEA0BATeNb CKOW BaHUEM
npudopamim»™* NESITENIBHOCTH;  OCYIIECTBIISITh  pe(UIEKCUI0 CTOCOO0B M YCJIOBHWH JICHCTBUS,

(ypox passu- KOHTPOJIb W OIICHKY TIpOIecCa ¥ PE3yNbTATOB ESATeIHHOCTH; CaMOCTOSTEIHHO
saroujeco KoH- BEIICTAT, W (DOPMYNIHPOBATH TMO3HABATEIBHYIO LETh; OCYIIECTBISATH MOUCK H

mpoins)

BBIICTICHHE  HEOOXoamMmo#  mHbopMmanum;  pemats pabouwe 3agadm ¢
UCTIONB30BaHMEM 00menoCcTymHbIX HHCTpyMeHTOB MKT W HCTOYHMKOB WH-
dopmarmy; GopMmynupoBaTh TpoOIIeMy; CaMOCTOSTENIFHO CO3/aBaTh AITOPUTM
NesTeNIbHOCTA TPH pElIeHHH MpoOJieM TBOPYECKOTO M TMOMCKOBOTO XapakTepa;
oOpamarbcs ¢ Ja00paTopHbIM 00O0PYJIOBaHHEM W HArpeBaTENbHBIMHU MPUOOpaMU B
COOTBETCTBMU C TPaBWIAMH TEXHUKH O0€30MACHOCTH; BBIIOJHITH MO CTEHIINE
nedctBust ¢ J1abOpaTopHBIM  00OPYNOBaHHMEM: JTa0OPATOPHBIM  IITATHBOM,
CIMPTOBKOI; HAONIOIATh 32 CBOHCTBAMH BEIIECTB U SBJICHUSAMH, TPOUCXOJISIIUE C
BEIIIeCTBAMH; OIMCHIBATH XUMUYECKUN SKCIICPUMEHT C TOMOIIBI0 €CTeCTBEHHOTO
(PycCKOro WM POJHOTO) SI3bIKA W s3bIKA XUMHHU; JENIaTh BBIBOIBI M0 PE3yJIbTaTaM
MPOBEJICHHOI0 JKCIEPUMEHTA; J02UyecKue - NPOM3BOAUTH MOUCK CYIIECTBEHHOM
nadpopMamm (M3~ MarepHaioB  y4eOHHKA, TBOPYECKOH  TeTpaad, IO
BOCTIPOM3BEICHUIO B MaMsITH OPUMEPOB W3 JMYHOTO MPAaKTHYECKOTO OIIbITa),
JOTIOJHSIFOIIE i M PACIIMPSIOIISH UMEIOIHeCs! JaHHbIe; CaMOCTOSTENBHO CO3/1aBaTh
CIOCOOBI pelIeHus MPoOIeM TBOPUECKOTO M MOMCKOBOTO XapakTepa; YCTAaHABIUBATH
TPUY MHHO-CJICAICTBCHHBIC CBSI3Y; MPEACTABIATh LETIOYKA OOBCKTOB M SIBJICHUIA
CTPOHTH JIOTHYECKYIO [ENOYKY PacCyKICHHIL;

KOMMYHUKAM ugHble: TUIAHUPOBATH y4eOHOE COTPYIHHYECTBO C YUHTSISIMH H
CBEPCTHHKaM U, BIIA[ICTh MOHOJOTHYECKOH U AMAIOTHYECKOH (GopMamMu pedd B
COOTBETC TBUM C HOPMaMH POJIHOTO SI3bIKA; BBIPAKATh CBOU MBICIIH C J0CTATOYHOM
MOJTHOTO ¥ U TOYHOCTBIO; 63aUMOOCICmEUe - CTPOUTH COOOILICHHUS B COOTBETCTBUH C
yaeOHOM 3amauei; HWCTIONB30BATh pPEUEBBIE CPENCTBA IS JUCKYCCUH U]
apTyMCHTAIIMK CBOCH MO3UIIUH;

pecyniamueHple: TPUHUMATh Y4YeOHYIO 3ajauy; aJeKBaTHO BOCHPHHUMATh HH-
bopMaLMIo yUHTeIN S, NIAHUPOBAHUe - COCTABIATH IUIAH 0TBETa; paboTaTh C TEKCTOM
naparpada U ero KOMIOHCHTAMH; MIAHUPOSAHUE - COCTABIATH IUIaH PaboThl ¢
y4eOHHUKOM; BBINOJIHATh 3aJaHUS B COOTBEICTBHM C MOCTABJICHHON LEJBIO;
CO3M1aBaTh AITOPUTM JCHCTBHI MO OpPraHM3alldd CBOEro pabodero Mecta ¢
YCTAHOBKOW Ha ()YHKIMOHANBHOCTh, IUTAHUPOBATH CBOK JEATCIBHOCTH O]
PYKOBOJICTBOM Y4HTeNs; COCTABJSATh IUIAH W IOCJIEIOBATENIbHOCTH i CTBHIL;
yenenonazanue - OCYIECTBIIATh IOCTAHOBKY Y4eOHOM 3a/iauu Ha OCHO-
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BE COOTHECEHUS TOTO, YTO yXKE€ M3BECTHO YUal[UMCS, U TOrO, YTO €Ile HEU3BECTHO;
ocyujecmenerue yueoHvix Oeticmauti - BHITIOJHATh MPAKTHIECKYI0 padoTy.
Tema 1. ATOMBI XMUMHYECKHX 3JIe MEHTOB (9 yacoB)

6/1 |Cipoenne aToMOB| ATOM, IIpeaMeTHBIE YMeHUsI Bemonssior [Nomyyaror [MuceMeHHbIiA
MzoTomsL HEUTpabHast 00IJICHbl  3HAMb. ONPENENCHUsT TOHATHA «IPOTOH», «HEHTPOH», <«BIEKTPOH»,| JIO Ne3 «Mo- XMMHMYECKYI0 [0T4ET O MpoA
(Yypox «omxpvlimus) 4acTdla, Ia-  |[«XUMHYECKHUH JIeMEHD), «MACCOBOE YHCIIO», KU30TOIDY, «MOJETb CTPOSHHUS aTOMay;| IEIMPOBAHUE MHQOPMALMIO  |IeNaHHOH  paq
HOBbIX 3HAHULL) HETapHasi MO-  |00JIJICHbL yMemb. OTNKUCHIBATH COCTaB atoMoOB ayeMeHToB Ne 1-20 B TabGnumue [I.V.| npunHipmna nei- | U3 pa3jiM4HBIX |OOTe.

JeTb aToMa, MeHneneeBa; COCTABISATh HA OCHOBE TeKCTa TaOJIULBI , B TOM YHUCJIE C IPUMEHEHHEM| CTBHSI CKAHUPY- | HCTOYHHUKOB.
MPOTOHBI, cpencts UKT. foriero Mukpo- | OcBauBator
HEUTPOHBI, MeTanpeaMeTHble YyHUBepcaJbHble yueOHble qeiictust (YY) CKOTIay. TIPUEMBI HC-
AIIEKTPOHBI, no3nasamensvHvle: oOujeyyebHbvle - OPTaHIM30BaTh CBOIO YUEOHYIO IesTenbHOCTh;| [Imarmpytor u CIIeIOBATEIh-
MacCOBOE YHCJI0.{()OPMYIUPOBATE OTBETH Ha BOIPOCH! YUHUTEINS; y4acTBOBATh B TPYIIIOBON pabOTe| OPraHM3YIOT CBOE| CKOU JesTeNb-
H30TOIIBI, (Manas rpynmma, Kjiacc); ocyIecTBIIATh pedaekcuo cnocoboB U yCIOBHH NeCTBUA,| padoyee MeCTo. | HOCTH; OCY-
siIepHble PO-  [KOHTPOJIb M OLEHKY IMpollecca M Pe3yJbTaToB JAEATENbHOCTH; CaMOCTOSTENbHO| BbImomHsIOT LIECTBIISIOT
LECCHl, XMMH-  [BBIAEISITs U (opMyaMpoBaTe MO3HABATENIBHYIO LENb; CO3JaBaTk aaropuI™|abopatopHyio | pediekcuto
YECKUI 3JICMEHT. [Ie TeIBHOCTH TPH PEUICHWH NpoOjeM TBOPYECKOIO M MOMCKOBOTO XapakTepa.| paborty. crocoboB u
Jloeuueckue - OCYNIeCTBISATh IOUCK WH(GOPMAIMK J0 IOJHSFOI A M PAC ITUPSFOIIHIA YCIIOBUH AeH-
WMEIOINECsT TaHHBIE, CAMOCTOSTENFHO CO3[aBaTh CIIOCOOBI pEmIeHHS TpoOIeM CTBWS, KOH-
TBOPYECKOr0 M TMOMCKOBOrO XapakTepa; YCTaHABJIMBATH MPHUYMHHO-CJIEACTBEHHbIE TPOJIb U OLIEHKY
CBSI3U; NIPEACTABIIATH LIEMOYKH OOBEKTOB U SIBJICHHUM. nporecca u
KOMMYHUKamugHple: TUIAHUPOBATh yueOHOE COTPYAHHUECTBO C YUUTENEM U pe3yIbTaToB
CBEPCTHUKAaMU; BJIaJIETh MOHOJIOTHYECKOW W IUaJorudeckoil (opmamu peun B JIeSTeIIbHOC TH

COOTBETC TBUM C HOPMAaMHU POJIHOTO SI3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOYHOM
TIOJTHO TO M ¥ TOYHOCTH10; BECTH JIUAJIOT, YIaCTBOBATh B TUCKYCCHH; 83aumooeticmsue
- CTPOUTH COOOIIEHHE B COOTBETC TBUM C YUCOHOW 3ajadyeii; UCTIONIb30BaTh PEUCBhIC
CpeacTBa I AUCKYCCHM M apTYMEHTAIIMH CBOEH O3 HIIHH.

Pecynamuenvle: TPUHUMATH YYEOHYIO 3amady; aIeKBAaTHO BOCTIPHHUMATH HH-
(dbopManMIio YUUTENS; HIAHUPOSaHUe - COCTABJIATh IUIAH pabOThl ¢ YYCOHUKOM;
BBINOJIHATH 33[]aHKsI B COOTBETC TBHHM C MOCTABJICHHO IENBIO; CO3/1aBaTh ajroPUTM
NEMCTBUH 1O OpraHu3allid CcBOero pabodero MecTa C YCTAHOBKOW Ha
(YHKIINO HAJTb HOC Th; TUTAHUPOBATH CBOKO IS TENILHOCTh 1101 PYKOBOJICTBOM YUHTEIIS;
yenenonaeanue - CTABUThL YUCOHYIO 3a/1a4y Ha OCHOBE COOTHEC CHUS
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TOTO, YTO YK€ M3BECTHO YYalMCS, ¥ TOT, YTO eIl He M3BECTHO; OCYIYeCmEIeH Ue
YueOH bix Oeticmauti - BBIOTHATH J1a00paTopHyo paboTy.

JIMYHOCTHBIE YMEHMSI: camoonpedener e - IEMOHCTPUPYIOT OTBETCTBEHHOE
OTHOIIICHHE K OOYYCHHIO, MO3HABATEIIbHBI MHTEpEC M MOTHBBI, HAIPABJICHHbIC Ha
H3y4YeHHE MPOrPaMMbL.
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ONeKTPOHBL
Crtpoenue aiek-

TPOHHBIX 000JI0 YeK

aTOMOB (YpOK
COMKPLINUSLY
HOBbIX 3H -
HuUtl/ypox ompa-
bomKu ymeHutl u
perexcuu)

IInanerapHas
MOJICTb CTpOe-
HUS aToMa,
AIIEKTPOHHAS
000J104Ka,
3JIEKTPOHHBIA
ClJIOH , dHepre-
TUYECKUI ypo-
BCHB, JJICK-
TPOHHOE 00JIaKOo,
AIIEKTPOHHAS
opOUTab.

IlpenmMeTHBIE yMEHUS

00721CHbL 3Hamb MOJENb CTPOCHHUSI aToMa, COBPEMCHHBIC OIPENCNCHMS I10HSITHI
«atoM», «XMUMUYECKHH DIEMEHT», <«OJEKTPOHHBIM CIIOI», «IHEPTeThde CKUM
YPOBEHDbY;

O00JHCHbL yMemb HAXOJUTh 3HaUEHHE 3apsia sapa, OnpenessiTh YUCIO AIEKTPOHOB,
MpOTOHOB, HEUTPOHOB 1o [ICXD, cOCTABIATH CXEMBI CTPOEHUS aTO MOB TEpBbIX 2()
3JIEMEHTOB nepuoauueckoil cucteMsl [[. 1. Menneneea.

MeTanpeaMeTHbIe YHHBepcalbHbIe yueOHbIEe JeficTBUsA YY)
no3nasamensvHvie: obOueyyebHvle - OPTaHM30BATH CBOIO YUYEOHYIO NEATEIHHOCTS;
(opMyIIMpOBaTH OTBETHI HA BONPOCHI YUHTENS; YIaCTBOBAaTh B IPYMIIOBOH paboTe
(Mamass rTpymma, Kiacc). Jloeuueckue - OCYIIECTBITH TIOMCK HH(popManmm
TOTIONHSIOLIEH 1 pac UpsIone i uMeromurecs naiuble. Cunmes - COCTaBIATH LSO
W3 4YacTeil, B TOM 4YHCJE CaMOCTOATENIbHO JOCTpauBaTh C BOCIOJIHEHHUEM
HEJOCTAIONIMX KOMIIOHEHTOB; BBIOMpaTh OCHOBAHUS M KPUTEPUM MJsl CPaBHEHHS,
KJIacCU(UKAIMM OOBEKTOB; BHIOMpAaTh OCHOBAHMS W KPUTCPHH IUIS CpPaBHEHHS,
kiaccudukammm 00bEKTOB.

KOMMYHUKAmueHole: TUIAHUPOBATh ydeOHOE COTPYIHMYECTBO C yUIUTENEM U
CBEPCTHHKAMHM; BJIAICTh MOHOJOTHYECKOM W IHAIOTHYeckod (opmamMu pedn B
COOTBETC TBUM C HOPMaMM POJHOTO S3bIKa; BBIPAXKaTb CBOU MBICIH C JOCTATOY HOM
MOJIHOTOHM ¥ TOYHOCTBIO; 83aumooelicmeue - CTPOUTh COOOLICHHE B COOTBETCTBUH C
y4ueOHOI 3ajadveli; HCIOJB30BaTh pEYEBBIE CpEICTBa Ui JTUCKYCCUM H
apryMEHTallui CBOEH MO3UIUU

pezynamueHsle: TIPUHIMATH y4eOHYIO 3a/1ady; aJeKBAaTHO BOCIPHHUMATH HH-
dopmarmro yautens. [lianuposarue - COCTABISTH INIAH OTBETA; PadOTATh C TEKCTOM
maparpajga ¥ ero KOMIIOHEHTaMHu. [lerenonacanue - (GOPMYIHUPOBATH YIEOHYIO
3a/1a4y Ha OCHOBE COOTHECEHHS TOr'0, YTO YK€ M3BECTHO YYALIUMCS, U TOTO, YTO eI
HE U3BECTHO.
JIMYHOCTHBIE YMEHUSI: camoonpeodeienue - IEMOHCTPUPYIOT UHTEIUICK TyalbHbIE U
TBOpPYECKHUE CIMIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHHE K O0YUYEHHIO.

CocCTaBJIsIIOT
CXEMBI pactpe-
JICTICHUST DJICK-
TPOHOB IO 3JICK-
TPOHHBIM CJIOSIM B
SIIEKTPOHHOU
000J104Ke aTo-
MOB.

VYyactByror B
TpYIIOBOH pa-
0oTe, cucTeMa-
TU3UPYIOT 3HAHUS
0 CTPOCHUM
aToMa. Xapak-
TePU3YIOT pa3-
JIAYHBIC MOJCIIH
CTPOCHHS aTOMOB.

Ocyuiec TBIISIIOT
MOUCK, OTOOP |
CHUCTEMATH3a-
o UHGOP-
Malyd B COOT-
BETCTBHHU C
yueOHoii 3a-
naueit. Co-
CTaBJISIFOT
CXEeMBI M Tal-
JIALBI JUTSL MH-
Terparyu To-
JTyYEHHBIX
3HaHUM.

NunuBuny-
ANIbHBINA U
(hbpOoHTATBHBIHI

orpoc
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3menenne
CBOMCTB XUMHUE-

3menenne
CBOMCTB XUMH-

IlpeaMeTHbIE yMeHUs :

00JIXICHbL 3HAMb onpeaAC/ICHUA TTOHSITUI COQJICMCHTBI-MCTAJLJIbDY, «3JICMCHTBI-

CoCTaBIsIOT

XapaKTePUCTHKH

Ocyuiec BIISIIOT

TTOWCK,

WNenuBumy-

AJBHBIA 1
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CKHX DJIEMEHTOB MO
rpyImam u
nepuosiam (ypok
COMKPBINMUSLY
HOBbIX 3H AH Ull)

YECKHUX 31€e1
MEHTOB 1o
rpynmaM © - Tie-
puogaM,  aTOMBl]
METAJIIOB b3
HEMETAJLIOB.

HEMETAILTBD»;
0onIcHbL yMemb. OOBICHATh 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB XHUMHUE CKHUX
3JIEMEHTOB B IIEPHOIaX U rpymmax (TJIABHBIX TOATPYIIIAx) IIEPHOIIYE CKON CHCTEMBI
C TOYKH 3pPEHIS TEOPHH CTPOSHHS aTOMa; COCTABIIATh XapaK Te PUCTUK M XUMHY €CKHX
3JeMeHTOB 0 uX mnonoxkenuto B [ICXD J[.1. Mennenecna.

MeTanpeaMeTHbIEe YHUBepPcaJbHble YueOHble neiicTus (YY)
nosnasamensuple: 0dujeyieOHvle - OpPraHu30BaTh CBOKO Y4EOHYIO JESTENbHOCT,
(GbopMyIHpOBaTH OTBETHI HA BOMPOCHI YUHTENs; Y4aCTBOBaTh B TPYIMIIOBON paboTe
(Mamass rTpymma, kmacc). Jlocuueckue - OCYUIECTBJIATH TOUCK HH(OpPMAITHH
TOTIOJTHSIIOIIE i M PAaCITUPSIOIIEH UMeroruecs nanubie. Cunmes - COCTABISTH LSO
W3 YacTei, B TOM UHCIIE CAMOCTOSTENFHO JOCTpAaMBaTh C BOCIOJHEHHEM
HEZOCTAIOMINX KOMIIOHEHTOB; BBHIOMPATh OCHOBAHWS W KPUTEPUH IS CPaBHEHUS,
KJIac CU(PHKAIMHA OOBEKTOB.

KOMMYHUKamM uGHble: TUIAHUPOBATH yueOHOE COTPYAHUYECTBO C YUYUTENEM U
CBEPCTHHKAMHM; BJIAZeTh MOHOJIOTHYECKOM W JHAIOrHdeckoil (opmamMu pedn B
COOTBETC TBUM C HOPMAaMHU POJIHOTO SI3BIKA; BBIPAKATh CBOU MBICIIH C JOCTATOYHOM
MOJTHOTOH M TOYHOCTHIO; 83aumooelicmaue - CTPOUTh COOOIICHIE B COOTBETCTBUU C
yaeOHO 3amadei; WCTONB30BAaTh pEUEBbIE CpPENCTBA ISl OUCKYCCHUH U]
apTyYMEHTAllN CBOCH MO3HIINH.

pezynisamueHble: TPUHUMATH y4YeOHYIO 3a1ady; aJeKBaTHO BOCIPHHMMATH WH-
dopmarmto yuntens. [lnanuposarue - COCTaBIATh IUIAH OTBETA; PAOOTATH C TEKCTOM
maparpadga u ero KoMmmoHeHTaMH. [[enenonacarue - (HOPMYyIUPOBATH YUEOHYIO
3aa4y Ha OCHOBE COOTHECCHHS TOTO, YTO YIKE M3BECTHO YYAIIUMCS, U TOT, YTO emié
HE U3BECTHO.

JIMYHOCTHBIE YMEHHSI: IEMOHCTPUPYIOT OTBETCTBEHHOE OTHOIICHHE K OOYUCHHIO.

XUMHUYECKHX
3JIEMEHTOB II0 UX
TOJI0KEHHUIO B
[epuoamueckoit
cucTeMe
XUMUYECKUX
anemeHtoB J[.M.
Menneneena.
DopMyIUPYIOT
TE3UCHI TEKCTA

0100
CHCTeMaTH3a-
112120) nHpOp-
Mamid B COOTH
BETCTBUH c
y4eOHO 3a-
naden.

45|

(pOoHTAIBHBI I
ompoc. Pabota ¢
WHIVBHTY-
ATBHBIMH
TOYKaM H-
3aJaHISIMH.

Kap-
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XuMudeckasi CBS3b,
Bunsl xuMudeckoi
CBSI3H. Honnas
XUMHUYECKas CBS3H
(YPOK «OMKpLINUSAL)
HOBbIX 3HaAHUlL)

Hon, nonHast
XUMHYECKast
CB#3b, K03 Pu-
LIMEHT, UHICKC.

IlpeaMeTHBIE yMeHUs :

0072ICHbL 3Hamb TIOHSTHS «WOHHAs CBS3B», «HOHBI», CIOCOO OmNpenereHHs ThIia
XAMHYECKOH CBSA3HM IO (hOpPMYJIe BEIIECTBA;

001ICHbl yMemb. OOBICHATh 3aBHCHMOCTh CBOICTB BEIIECTB OT NPHPOABI XH-
MUYECKOH CBS3M; NPHUBOAUTH INPUMEPHI BEILECTB C HOHHOW CBS3BIO; XapakTe-
pH30BaTh MEXaHW3M O00pa3oBaHUs MOHHOM CBS3W; YCTAHOBUTH IPUYMHHO-
CIICICTBEHHBIE CBA3M: COCTAB BEIIECTBA - TUII XUMHUYECKOH CBA3H.
MeTanpeaMeTHbIe YHUBepcaJbHbIe yueOHbIe aeficreus (YY)

Ilo3nasam envhuie: 06ueyuedHvie - OPTAaHU30BATh CBOIO YUCOHYIO JISSITENb-

Onpenenstor T
XHUMUYECKOM
CBSI3U B
COEIMHEHNSX.
OOBACHSIOT 3a-
BUCHMOCTH
CBOICTB BEIICCTB

OT IPHUPOIBL
XUMHYe-

CoCTaBJISIIOT
cXeMbl  00pa
30BaHUsI HOHHOH
CBS3U.
Hcmone3yroT
MOJIENIUPOBa-
HEE.

WnnuBuny-
AITBHBIN U
(hbpOHTATBHBIHI
onpoc. Tectn-
pOBaHHE TI0
teme «Ctpoe-
HHE aTOMOB.
DJEKTPOHBD).
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HOCTb; ()OPMYJUPOBATH OTBETHI Ha BOMPOCHI YUUTENd; Y4acTBOBATh B TPYIIIO BOM|CKOI CBSI3U
pabote (Mmamas rpymma, Kiacc); (QopMynupoBaTh TpoOiemy; ocyulecTBiATs|[[puBoast  mpu-
pedIiekco Croco0OB W YCJIOBHM JEWCTBHS, KOHIPOJb M OLEHKY Ipoliecca HMephl BEIIECTB d
pPE3YIIBTATOB JEATEIBHOC TH; Jo2uyYecKue - OCYIIeCTBIATh MOUCK HHOOPMAIMU,[HOHHOW  CBS3BIO.
JTONIOJTHSIIOIIEC A U PACIIUPSIONICH UMEIOLUECS TaHHBIE, CUHMme3 - COCTABIATh LEN0e|XapakTepu3yoT
W3 YacTel, B TOM WYHCIIE CAMOCTOSTENBHO JOCTPAanMBaTh C BOCIIOJHCHHEM [MEXaHM3M  00pa-
HEIOCTAIONINX KOMIIOHEHTOB, BBIOMpATh OCHOBAHWS W KPUTEPUH ]ISl CPAaBHEHUS[30BaHWs HMOHHOU
knaccudukammn 00bEKTOB. CBSI3M.
KOMMYHUKAmMUu@Hble: TUIAHUPOBATH YYEOHOE COTPYNHHUYECTBO C YUHTCIEM U
CBEPCTHUKAaMHM; BJIAIEeTh MOHOJIOTHYECKOM M Iuajormdeckoil ¢opmamu peun B
COOTBETC TBUM C HOPMaMHM POJHOTO 53bIKa; BBIPAXKATh CBOU MBICIIH C JOCTATOY HOM
TIOJTHOTOH W TOYHOCTBIO.
pezyiamueHble: TPUHUMATH ydeOHYIO 3a1ady; aJeKBaTHO BOCTPHHUMAThH WH-
dbopmarmto yautens. [lnanuposarue - COCTABIATh IUIAH OTBETA; PAOOTATH C TEKCTOM
naparpada U e€ro KOMIOHEHTaMH. [[enenonacanue - (GOpMyIUPOBATH YUCOHYIO
3a/1a4y Ha OCHOBE COOTHECEHHS TOT'0, YTO YK€ U3BECTHO YUalUMCS, U TOTO, YTO eI
HE M3BECTHO.

JIMYHOCTHBIE YMEHUSI: camoonpeodenerue - IEMOHCTPUPYIOT HHTEIJICK TyJIb HbIE |
TBOPYECKHE CIMOCOOHOCTH, TIPOSBIISIOT OTBETCTBEHHOE OTHOIIICHHE K OOYUCHHUIO.

11/6 |KoBaneHTHAas KoBanentras IlpeameTHBIE yMeHNS Bemonssror JIO | Tlomygator [TucpMeHHbIH
XUMUYecKas XUMHUYECKast O0JICH bl 3HAMb OTIPEICTICHIE TOHATHS «KOBAJICHTHAS HEMOJISIPHAS CBS3bY, Ne 4 XMMHYECKYI0 |0TYE€T O TIpo-
CBSI3b. CB#3b, NOJIIPHASL, | XaPaKTEPUCTUKY MEXaHM3Ma 00pPa30BaHUs KOBAJIECHTHON CBSA3H; 00JCHbl ymemb: |«MB3rotoBnenne | MHQOPMAlMIO |nenaHHOM  pad
(Yypox «omxpuimus» HENONSIpHASL OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT MPUPOIbI XUMUYECKON CBSI3H; MoJieNiell MOJIeKyJl U3 Pa3JIMdHbIX |OoTe.
HOBbIX 3HaH Ull) XUMHUYECKast OTIPEJICTISATh THII XMMHUYECKOW CBS3HU 10 (hopMyJie BEIIeCTBa; MPUBOIUTH TPUMEPHI  (OMHAP HBIX HCTOYHHKOB.

CBSI3b, BEIECTB C KOBAICHTHOW HETOJISAPHON CBS3BIO; COCTABIISATH CXEMBbI 00pa30BaHUs COEIUHEH D). OcBanBaror
CTPYKTypHas KOBAJICHTHOHM HETIOJISIPHOM CBSI3HW; COCTABIIATH HA OCHOBE TeKCTA TAOJHUIBI, B TOM | XapaKTepU3yloT | IPHEMBI UC-
¢dopmya, ymciie ¢ npuMmeHenueM cpencts UKT. MeXaHmM  00pa- cienoBaTeb-
ollMHapHasd KO- | MeTanpeaMeTHbIe YHUBepcaibHble yueOHble AeiicrBus (YY/) 30BaHUA CKOH AesTeNb-
BaJIeHTHAsl CBs3h| Ilo3nasam envhule: 06ueyuedHvie - OPTaHU30BaTh CBOIO YUEOHYIO IESTeIbHOCTh, |KOBaJCHTHOM HOCTH; OCY-
JIBOMHasI, (hopMyTUpOBaTh OTBETHI HA BOMIPOCHI YUHTENIs; YIaCTBOBATh B TPYMIIOBON paboTe |CBS3H. 3Haro1| MIECTBIISIOT
TpolHAs XuMHU- | (Majas rpynma, Kiacc); GopMyIHpoBaTh IPOOJIEMY; OCYIIECTBIIATh PEPIEKCHIO  [OTpeeieHue pediiekcuro
Yyeckas CBS3b, CIoc00OB U yCJIOBHIA IEHCTBUSI, KOHTPOJIb W OLICHKY TIPOLIECCa M PE3yIIBTATOB TIOHSI THS CTIOCO0O0B H
JUTMHA CBS3H, JIESITEIIBHOCTH; JI02UdecKue - OCYIIECTBIISATh IOUCK MH(pOPMAIHK, TOMOJHSIOMIEH U |«KOBaJICHTHAS YCJIOBUH Jei-
3JIEKTPOHHAS pacIIUPSIONICH UMEIOIIHECS JaHHbIC, YCTAHABJINBATh MPUYUHHO-CJIC/ICTBEHHbBIC HETIOJ sIpHA st CTBUSI, KOH-
dhopmyna. CBSI3U; CTPOUTH JIOTHUECKYIO LIETIOYKY PacCyXKIACHHA. cBa3b».  CocTaBq TpOJIb U OLIEH-

JISIIOT CXCMBI
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KOMMYHUKAmMu6Hble: TUIAHAPOBATH y4deOHOE COTPYIHMYCCTBO C YyUHTENeM H| 0Opa3oBaHms Ky Tporiecca u
CBEPCTHUKAMH; BJIaZIETh MOHOJIOTHYECKOM W JIUAJOTHYecKOd (opMaMu pedd B| KOBAJIICHTHON pe3ybTaToB
COOTBETC TBUM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOYHOH| HEMOJSPHON JeSTeTHHOC THL
MOJHOTOW W TOYHOCTHIO;, JIEMOHCTPHPOBATh KOMMYHHKATHBHBIC yMEHHS;| CBSI3U. Y CTAHAB-
y4acTBOBATh B AUCKYCCHH; 63aumodelicmsue - CTPOMTh COOOIIEHHUS B COOTBETCTB MH| JIMBAIOT TIPH-
¢ yueOHOH 3amaveli; WCTONB30BAaTh PEUYEBBIE CPEACTBA JUIS JUCKYCCHUM W] YMHHO -
apryMeHTalui CBOCH MO3ULIMH; CJI/IC TBEHHBIS
pezynamuenple: TIPUHIMATH ydeOHYIO 3a/4ady; aJeKBaTHO BOCIPHHHMATH HH-| CBSI3H: COCTAB
dopmarmro yuntens. [lianupoeanue - COCTABIATH IDTaH pabOThl ¢ YYSOHHMKOM;| BEIeCTBA - THIT
BEINIOJTHATH 33JaHMS B COOTBETC TBHH C MOCTABJIEHHOH IENBI0; CO3/1aBaTh ajroPUTM| XUMHIEC KO
MeCTBUU MO OpraHW3allud CBOEro pabodyero MecTa C  YCTAHOBKOW Ha| CBSBUL
(YHKIIMO HATLHOCTh; TUTAHUPOBATH CBOIO JIESA TEIBHOCTD T10]] PYKOBOJCTBOM YUH TEIIS;

COCTABJISITH IUIAH U MOCJIEJOBATENIBHOC Th ICUCTB UM, yerenonazanue - oCyIeCTBISITh
MOCTAHOBKY Y4YeOHOI 3a7auM Ha OCHOBE COOTHECEHHs TOr0, YTO Yy)KE HM3BECTHO
yYamuMcsl, ¥ TOro, 9To emie He W3BECTHO; ocyujecmeierue yueOHbix Oelcmeuti -
BBITIONTHSITH JTAOOPATOPHYIO padoTy.

JIMYHOCTHBIE YMEHHUSI: camoonpedenerie - TEMOHCTPUPYIOT HHTEIUIEK TyalbHbIE U]
TBOpYECKHE CIOCOOHOCTH, MPOSBISAIOT OTBETCTBEHHOE OTHOIICHHWE K OOYYeHHIO;
BJIAJICIOT KOMMYHHUKATUBHBIMH KOMIICTCHTHOCTSIMU B OOIIECHUM M COTPYAHHUYCCTBE
CO CBEPCTHUKAMH, YUUTENISIMH B MPOLIECCe YYeOHOH JIesITeNIbHOCTH.

12/7 | Dnektpootpuiia- | Dnextpootpu-  |[IpeaMeTHBIE YMEHHSI: VYcTtanapnuBator | OcBauBaroT WunuBumy-
TeJIEHOCTh. LATETFHOC Tb, 0021CH bl 3HaMb OTIPEZICIICHUE TIOHATHS «3JIEK TPOO TPULATEN BHOC ThY», «KOBAJCHTHAS| IPHINHHO- npUeMBl pabo- | aJbHBIA U
Koanentnas TIOJIIpHAST CBSI3b, [[IOJISIPHAST CBSI3BY, «BATCHTHOCTHY; CJICZICTBEHHEIC TBI ¢ mHpOp- (pOHTATBHBIA
XIMHYECKasl CBS3b | BAJICHTHOCTH O00JICHbL  yMemb: COCTABIITH CXEMBI OOpa3oBaHMs KOBAJICHTHOH MOJSPHOH| CBS3H: COCTAB Manueil (IoHCK | ompoc.
(ypok «omKpbi- XUMIYIECKOH CBS3Y; OMPENCISATh THIT XUMUYECKOW CBS3U MO (OPMYJIC BEHISCTBA;| BEIIECTBA - THIT | H OTOOD
MUsLy) HOBbIX MPUBOAUTE TP UMEPHI BEIIECTB C KOBAICHTHOM MOJISIPHO N CBS3BI0; XapaK TEPU30BATH| XUMHIEC KO HCTOYHHKOB
3HaHul) MeXaHU3M 00pa30BaHMs KOBAJICHTHOW CBS3M. cBs3u. CocTaB- | HEOOXOIUMO¥

MeTanpeameTHbIe YHHBepcaabHbIe y4eOHbIe JaeficTBUA (YYL)| nsror dopMynsl | nHbOpMALHH,
nosHasamenvHvle: 0OujeyueOHble - OPTaHU30BaTh CBOK YYEOHYIO JIESATENbHOCTh;| OWHAPHBIX CO- cucTeMaTu3a-
0TBEYATh Ha BONPOCHI YUHMTEI S, YIaCTBOBATh B I'PYMIIOBON paboTe (Majasi TpyIIa,| SIHHCHHHA 10 st ©HOP-
KJIacc ); MPUMEHSTh TPHEMBI pabOTHI ¢ HH(POPMAITUEH: OCYIIEC TBIATE MIOUCK W OTOOp| BAICHTHOCTH M | MAIWH, TO-
UCTOYHHKOB HEOOXOaMMO¥ WH(POpPMAIMK, CHUCTCMATH3UPOBATh HH(POPMAIUIO;| HAXOIT Ba- CTaHOBKA U
(bopMyupoBaTh MpoOIIeMy; BBIIONHITS pedIICK CHUIO CTIOCO00B U YCIOBUIA ACHCTBYS,| ICHTHOCTH i1e- | opMymupo-
KOHIPOJIb M OIEHKY IIpoliecca U pe3yIbTaToB AEITENBHOCTH; JozuiecKue -| MEHTOB 1O ¢op- | BaHHE Npo-
OCYIIECTBIISATH MTOUCK UHPOPMAIIUH MyJie OMHApHOTO | OJIeMBbI)
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TOJIHSTIOLIEH ¥ PacIUpPSIOIIEH UMEIOI Hecs! TaHHBIC; cuHme3 - COCTABIIATH 1EJI0€ U3| COCAUHEHUS.
qacTeil, B TOM YHCIIe CaMOCTOSITENIEHO JOCTPANBATh C BOCTIONHEHNEM HepocTaromux | Onpenensor
KOMIIOHEHTOB; OCYIIECTBJISITH BHIOOP OCHOBAHMN W KPUTEPHEB U CPABHEHWS,| CTEIICHb OKHC-
kyaccudukanmm 0OBEKTOB; JIEHU S DJIEMEHTOB |
KOMMYHUKAmMU6Hble: TUIAHUPOBATh y4eOHOE COTPYIHHMICCTBO C YUHTCIEM WU
CBEPCTHHKAMHM; BJIAICTh MOHOJOTHYECKOM W JHAIOrMdeckod (opmamu pedn B
COOTBEIC TBUM C HOPMAMU POJHOTO SI3bIKA; BBIPAXKATH CBOU MBICIH C JOCTATOYHOI
MOJIHOTOM M TOYHOCTBIO; OBNAAEBATh ONBITOM MEXJIMUHOCTHOW KOMMYHHKAIIHY,

YMETh KOPPEKTHO BECTH [HAJIOT; YYacTBOBATh B MUCKYCCHE; G3aumooelicmaue -
CTPOHUTH COOOIICHHS B COOTBETCTBHHU C Y4eOHOW 3amayecii; WCIONh30BaTh PEUCBhHIC
CpencTBa Iuisl TUCKYCCHH U apTyMEHTAIIMH  CBOEH O3 HIINY;

pezynamueHble: TIPUHIMATH yYeOHYIO 3a/1ady; aJeKBaTHO BOCTPHHAMATH HH-
bopmarmro yautens. [lianuposarue - COCTABITH IUIAH OTBETA; Pa0OTATh C TEKCTOM,
maparpaja U ero KOMIOHEHTamu; [lenenonacanue - OCYIIECTBIISTH MOCTAHOBKY|
y4eOHOI! 3a/1au ¥ HA OCHOBE COOTHEC €HUS TOT0, YTO YK€ H3BECTHO yUalUMCs, U TOTO,
910 €I1Ie He W3BECTHO;

JIMYHOCTHBIE YMEHHUSI: camoonpedenerie - TEMOHCTPUPYIOT HHTEIUIEK TyalbHBIE U]
TBOpYECKHE CIIOCOOHOCTH, TIPOSBIISIOT OTBETCTBEHHOE OTHOIICHHWE K OOYYCHHUIO;
BIIAJICIOT KOMMYHHUKATUBHBIMH KOMITCTCHTHOCTSIMA B OOIICHWH W COTPYIHHUICCTBE
CO CBEPCTHUKAMH, YUUTENISIMU B IIPOILECCE YUeOHOH AesTeNnbHOCTH.

13/8 |Mertammmueckass  [AtomM-uoH,  Me{llpeAMeTHBbIE yMeHUSI: . Temnepatypa | Ilomygator ITrceMeHHBIi
XUMIIecKast TAJUTHYECKast 00JI21C H bl 3HAMb OTIPEACIICHNE TIOHITHSI «METAUTHIECKAS CBA3BY; 00INCHbI yMemb. | TIIABICHUSL XMUMHYECKYI0 [OTIET O TIpo-
CBSI3b. CBSI3b, 00004 COCTaBIIATH CXEMBbI 00Pa30BaHUs METAJUTMICCKOW XUMUIECKOHN CBSI3U; ONPEACIISITh | BEMIECTB C nHOpMAIMIO  |IeTTaHHOM — pad
O0600mmenne HIIIEC TBIICHHBIE TUIT XUMHYECKOU CBS3H IO (hOPMYJIe BEIIeCTBA; IPUBOIUTH MPHMEPHI BEIIECTB C | pa3HBIMH THIIAMH | H3 Pa3IMIHBIX [GOTe.
CHCTEMAaTH3alKsl  |AOHBL METaJUNTMIECKOH CBS3BI0; XapaKTepHU30BaTh MeXaHU3M 00pa30BaHUS METAILTHY €CKOH| KPHC TAJUTHIEC KHX | FC TOYHUKOB.
3HaHUH 00 9ue- CBSI3Y; YCTAHABIMBATh MPUYUHHO- CJICICTBEHHBIE CBS3U: COCTAB BEIIECTBA - TUII peméTox*. OcymecTBIsIOT
MEHTAX : MeTaJlJIax U XUMHYECKOH CBS3MU. Bemonsstor JIO | nouck u o100p
HEMETAJLJIaX, 0 MeTanpeaMeTHbIe YHUBepcaJbHbIe yueOHbIe nelicTBus (YY) Ne § «IBro- HUCTOYHUKOB
BHIaX XUMHYICCKOH] nosnasamenvHble: 00ueyyebH bie - OPTaHN30BATh CBOIO YUCOHYIO ISSTENFHOCTD; | TOBJICHHE MOJIC- | HEOOXOIMMOM
CBS3U. (hopMyIHpOBaTE OTBETHI Ha BOIIPOCHI YUHTENIS; YUYaCTBOBATH B IPYIMIOBOM paboTe | W, WWUTIOCTPU- | HHGOPMAIHH,

(ypox ompabomxu (Manas rpyrma, Ki1acc); UCIoIb30BaTh IPHEMBI paboThl ¢ mH(popMarmei (HONCK U | pyIomiei CBOM- | MOCTAHOBKY H

yMenui U peq 0TOOp MCTOYHHKOB HEOOXOAMMOW MH(pOPMALMH, CUCTEMaTH3alWs, IIOCTAHOBKA M | CTBAa METAJUIH- bopmymnupo-

prexcuu) (bopMyHpoBaHue TPOOIIEMBI); JlocuyecK e - OCYIECTBIIATh MOUCK HHPOPMAIMH, | YECKOH CBS3W» | BaHHe Tpo-
JONOJIHAIOIIEH U pacUUpsIOEd UMeroIyecs qaH- ITnanupyror u

OpPraHu3yIT CBOE
pabouee mecTo.
Onpenensror I
XUMUYEC KON
CBSI3H 1O

dhopmyne
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HBle; YCTAHABIMBATh NPHINHHO-CIICACTBCHHBIC CBS3M; CTPOWTH JIOrMUecKyroBemectsa. [lpuq Onemsl. YcTa-
HETIOYKY PacCy>KICHHHA. BOAAT  TIPHUMEP bl HABIMBAIOT
KOMMYHUKAMU6Hble: TUIAHUPOBATh y4YeOHOE COTPYIHHMYCCTBO C YUHTICNEM H[BEIECTB C  Meq NPUIHUHHO-
CBEPCTHHKAMH; BJIAIECTh MOHOJOTHYECKON U JHANOTMIeCKON (opMaMH pedd B{TaUTHIECKON CIIeNIC TBEHHEIC
COOTBEIC TBUM C HOPMAaMU POJIHOTO SI3BIKA; BBIPAKATh CBOU MBICIH C JOCTATOUHOMH[CBS3BIO.  Xapak{ CBS3H: COCTAB
MIOJIHOTO M M TOUHOCTHIO; 83auMooelicmeue - CTPOUTh COOOIIEHHS B COOTBETCTBUU C|[TEPU3YIOT  MEXa-| BEIeCTBA - THII
y4eOHOI 3ajadveli; HCIOJB30BaTh pEYEBBIE CpelIcTBa Uil JUCKYCCUM HHU3M OOpa3oBaHMSs| XMMHUYECKOU
apryMeHTalli CBOEH MO3UIINH; METAJINYECKOH | CBSI3H.
Pecynamuensle: TpUHUMATH y4eOHYIO 3amady; aieKBaTHO BOCTPHHUMATH|CBS3IL [penctaBnsror
uHpOpMaIMIo yauTens. [lianuposanue - COCTABIATH INIAaH pabOTH ¢ YYCOHHKOM] HUHPOPMAIHIO
BBITOJIHATH 3a/1aHKsI B COOTBETC TBUM C TIOCTABJIEHHOM IIEJ1bI0; CO3/1aBaTh alrOPUTM 1o TeMe
nedcTBMM MO OpraHM3aluM CBOEro padodero MecTa ¢ YCTAHOBKOM Ha «XuMuueckas
(YHKIMO HABHOCTH; []enenonazanue - OCYIIECTBISATH TI0C TAHOBKY Y4eOHOH 3agaun CBSI3b» B BUJIE
HAa OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO YYaIllMMCS, W TOTO, YTO €IIe HE TaOJHI, CXeM,
m3BecTHO; Ocywecmenenue yueOHvix Oelicmguii - BBIIONHATH J1a0OpaTOPHYIO OTIOPHOT'O
paboTy. KOHCTICKTa, B
JIMYHOCTHBIE YMEHHSI: camoonpeoeneriie - IPOSBILIOT O TBETC TBEHHOE OTHOIIICHHE TOM YHCIIE C
K 00y4eHn10; COOIIIONA0T MpaBmiIa B OOIIEHUH U COTPYIHMYECTBE CO CBEPCTHUKAMH, MPUMEHEHUEM
YUUTEIAMH B IpoLiecce YIeOHOH NesTeIbHOCTH. cpencts UKT.
14/9 | KontpoJanhas AtoM, IIpeameTHbIe YMEHHSI: OOWiCHLI yMemb: WCIOIB30BATh MPH XapakTeprc TMKe| KoHTponbpHast paboTa B MBYX BapHAHTAX W3 3a/laHU
padorta Nel o HeWTpanbHas aTOMOB TOHATHS «IPOTOH», «HEUTPOH», <(OIEKIPOH», «XUMHYECKUH 3JIEeMEHT»,| pPa3HOro BUa:

TeMe «ATOMBI
XUMHYECKUX
AIIEMEHTOBY» (VPOK
passusarougezo
KOHmMpOis)

yacTuila, Iia-
HEeTapHasi Mo-
JIeb aToMa,
TIPOTOHBI,
HEUTPOHBI,
AJIEKTPOHBI,
MacCOBOE YHUCJIO,|
H30TOIIBI,
SZICPHBIC TIPO-
IIECCHI, XUMU-
YECKHI 3JIEMEHT

«MacCOBOE YHUCJIO», KU30TOI», «IJICKTPOHHBIA CIIOI», «IHEPreTUUECKUI YPO BEHbY,
«3TIEMEHTBI-METAJUTBD», «3JIEMEHTHI HEMETAJUIbl», TPH XapaKTepUC THKE BEIISCTB
TOHSTHA «WOHHAs CBS3b», «HOHBDY, «KOBAJICHTHAS HEMOSIPHAs CBS3bY,
«KOBAJICHTHASI TOJSIPHAS CBS3B», «3JIEKTPOOTPHIATCILHOCTEY, «BaJCHTHOCTHY,
«MeTaTMdeckasi CBS3b»; ONHCHIBATH COCTAB M CTPOCHHE ATOMOB JJIEMEHTOB C
nopsiikoBeiMu HOMepamu 1-20 B TICXD [[.J1. MenneneeBa; COCTaBISTH CXEMbl
pacTipesieNieHus] 3JeKTPOHOB MO 3JEKTPOHHBIM CJIOSIM B JJIEKTPOHHOW 000JI0UKE
aTOMOB, CXEeMbl O0pa3oBaHMs pPAa3HBIX THUIOB XWUMHYECKOW CBS3M (MOHHOW,
KOBAJICHTHOM, METANIMIECKOW); OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOKCTB
XUMHYCCKUX DJIEMEHTOB (3apsil syiep aTOMOB, YHCJIO 3JCKTPOHOB Ha BHEIIHEM
AJIEKTPOHHOM CJIO€, YHCJIO 3aroJIHIEMBIX 3JIEKTPOHHBIX CJIOEB, PajHyC artoma,
AIEKTPOOTPUIATETLHOCTh, METAUIMYECKHE W HEMETAUINYeCKHe CBOMCTBA) B
nepuosiax ¥ rpymmax (riaBHeix noarpymmax) [ICXD JI.MI. MenneneeBa ¢ TOUKH|
3peHHsl CTPOCHHUs aToMa; CPaBHHUBATH CBOWCTBA aTOMOB XMMHYECKHX JJIEMEHTOB,
HAXOJIAIIUXCS B OJTHOM TIEPHOJIE HITH B

C BBIOOPOM OJIHOTO TIPABUJILHOTO OTBETA W3 He-
CKOJTBKHUX MPEIOKEHHBIX; Ha COOTBETCTBHE;

C BBIOOPOM HECKOJIBKHUX NPAaBUIBHBIX OTBETOB U3
TPEUTOKEHHBIX BAPHAHTOB; C HAIIMCAHUEM
Pa3BEpHYTOrO OTBETA; C PACUETHBIMHU 3aadaMHu.
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rnaBHoii monrpymme IICXD JI.MI. MenzaeneeBa (3apsg saep aTOMOB, YHCIIO
9JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YMCIIO 3alOJHAEMBIX 3JIEK TPOHHBIX
CIIOCB, PagWyC aToMa, OdIIEKTPOOTPHIATEILHOCTh, METAUIMUSCKHE | HeMe-
TAUTMYECKHAE CBOWCTBA); JIaBaTh XaAPAKTCPHUCTUKY XMUMHUYECKHX DJIEMEHTOB M0 HX
nonoxxernto B [ICXD J[.W. MenzaeneeBa (XUMUUYECKHUI 3HAK, TIOPSIKOBBIA HOMED,
MIepUoJI, TPyMIa, MOArPYINa, OTHOCHUTENbHAS aTOMHAas Macca, CTPOCHHE aToMa -
3apsy sApa, YUCIO NMPOTOHOB M HEHTPOHOB B siape, OOIee YHCIIO 3JIEKTPOHOB,
pacTipesienieHre 3JIeK TPOHOB 110 3J1eKTPOHHBIM CJIOSIM ); OTIPEIE TUTh TUI XUMHUY €CKOMH
cBs3u TO (opMylie BellecTBa; XapaKTepU30BaTh MEXaHHU3MBI 00pa3oBaHUS
KOBAJICHTHOW CBs3U (OOMEHHBII), HOHHOW CBS3H, METAI TMYECKOM CBSI3U; COCTABIISATH
(dbopMynBl OMHAPHBIX COCMUHEHWUH TI0 BAJCHTHOCTH, HAaXOAWTh BAaJICHTHOC Th
3JIEMEHTOB TI0 (hopMyJie OMHAPHOT'O COCIMHEHHS.

MeTanpeameTHbIE YHHBepPCaJIbHbIC yuyeOHbIe JeHCTBUS Yyl
no3HaeamepHble: BIIAJCTh HABBIKAMU KOHTPOJS M OLIEHKU CBOEH JesTelnbHO CTH;
MPUMEHSATh 3HAHUS MPH PEIICHUN PAaCUCTHBIX 3a/1a4; 0OujeyyedHble - OPraHu30BaTh
CBOIO yueOHYI0 JIeSITENIbHOCTh, JO2U4ecKue - WCIONB30BaTh TaKOW BUJY
MBICIIUTETIFHOTO MOJICTUPOBAHUS, KaK 3HAKOBOE MOJCIHMPOBaHHE (Ha MpUMeEpe
COCTaBJICHHS CXEM O00pa3oBaHHMs XUMHYCCKOW CBS3M); TNPHUMEHATH TaKOW BUJ
MaTep HATHHOTO (TIPEIMETHOT0) MOJICIIMPOBAHUS, KaK aHAJIOTOBOE MOJICIIUPOBAHNE;
HCTIONB30BaTh TAKOW BHA MaTepUANbHOrO (MPEAMETHOr0) MOAETHPOBAHMSA, Kak
(dbusmaeckoe MozeTUpoBanre (Ha pUMepe MOJICICH CTPOSHUSI ATOMOB); ONPEACTIATh
00BEKTH CPaBHEHUS U aCTIEKT CPaBHEHHS OOBEKTOB;

pezyniamueHble: TPUHUMATh ydeOHYIO 3ajady; aJleKBaTHO BOCIPUHUMATH WH-
(dopMaIMIo YUUTRIIS; Yerenonaeanie - BHIIOJIHATh IIOCTAHOBKY YYeOHOU 3aauu Ha)
OCHOBE COOTHECEHHUS TOTO, YTO YK€ M3BECTHO YYAIUMCS, MIAHUPOSAHUE A
COCTAaBJIATH IUIaH PabOThl, BBIIONHATH 3aJaHHWS B COOTBETCTBHMU C MOCTABJICHHOM
LIENbI0; Ocyujecmeienue yueOHbix Oelicmaull - OTBEUaTh Ha MOCTaBJICHHBIE BOMPOCHI,
JIMYHOCTHbIE YMEHHUsI: JEMOHCTPUPYIOT HWHTEIIEKTyalbHble UM TBOPYECKHE
CcrocOOHOCTH, OTBETCTBEHHOEC OTHOUICHHE K OOYUYCHHIO; MPOSBISIOT TO3HaBa-
TEJIBHBI MHTEpPEC ¥ MOTHBBI, HallpaBJICHHbIC HA M3YYCHHE TIPOTPAMMBL

Tema 2. IIpocThle BelecTBa (6 4acoB)

15/1

IIpocTeie Bemie-
CTBa-M€ETaJIbL
(ypoK «omKpbl-

MeTanisl, mia-
CTUYHOCTh,
TBEPAOCTD,

IIpenmeTHBIE yMEeHUs:

OO0JIICHBL  3HAMDb OMpCACIICHU A THOHS T «MECTAJUIbD>, «TCIUIOIIPOBOAHOCTH),

«KAJICKTPOIIPOBOAHOCTH»

Bemonmsror JIO
Ne6.
«O3HaKOMIIEHHE

Y cTaHaBIMBAIOT
TIPUIHHHO-

[TucpmeHHbIIT
OTYET O MOpo-
JIeTaHHOM pa-
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mus» HOBbIX 3IEKTPOTIPO- 00IDICHbL  YMemb: ONMCHIBATh TOJNIOXKeHHe dJeMeHToB MeTtamwioB [ICXD JI.W.| ¢ xoymeknuen CJIEICTBEHHBIE | OOTE
SHanul) BOJIHOCTb, Me{MeHneneeBa; KiaccU(UIMPOBATh MPOCTHIE BEMIECTBA Ha METALIBl W HEMETAIIBL;| METAIIIOBY. CBSI3H MEXKIY

TATTIEC KU XapakTepu3oBaTh 0OmIMe (PU3NYECKHE CBOWCTBA METALIOB; odopMisaTs OTYET c| [lmaHupyror u CTpOCHHEM

Oueck. ONMCaHWEM JKCIIEPUMEHTA M €ro Pe3yJIETATOB M BHIBOJIOB; COCTABIIATh Ha OCHOBE| OPTraHU3YIOT CBOE| aToMa W XU-
TeKcTa TaONWIB, B TOM 4ymciie ¢ mnpuMmeHeHneM cpeactB MKT, oOpamatecs c| pabodee MecTo. | MHYECKOM
1a00paTOpPHBIM 000PYZOBAHHEM U HArpeBaTelIbHBIM M MPUOOPaMH B COOTBETC TBUH ¢| OMUCHIBAIOT CBSI3bIO B IPO-
NpaBWIaMH TEeXHUKM O€30MaCHOCTH; BBIIONHATh MNPOCTEHIINE JEHCTBUA C| XUMHUYECKHUA CTBIX Belle-
nabopaTopHBIM ~ O0OpYZOBaHMEM: JIA0OPATOPHBIM  INTATUBOM, CIHMPTOBKOIA;| SKCIIEPUMEHT C | cTBax-
HaOJII0J1aTh 32 CBOVCTBAMH BEUIECTB M SBJICHUSAMH, TIPOUCXOSIITNMH C BEIIeCTBAMH;| IIOMOIIIBIO €CTe- | MeTajliax.
OTMCHIBATH XUMHUYECKHUNA IKCTIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOro WiIH| CTBEHHOTO (pyc- | CamocTos-
POJTHOTO) sI3BIKA ¥ S3bIKa XMMUHM; JCIATh BHIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO| CKOTO WK POJ- | TeNBHO H3Y-

IKCIICPIMEHTA.
MeTanpeameTHbIE YHHBepcajibHbIe yuyeOHbIe aeiicrBua(YY/):
nosnaeamenvHule: 06weyieOH vie - OPraHU30BbIBATh CBOIO YYEOHYIO JIESTeNbHOC T
(dhopMynUpOBaTh OTBETHl HA BOMPOCHI YUHTEN s, y4acTBOBATh B TPYIMOBON paboTe
(Marnas Tpymma, KIacc); UCTIONB30BaTh MpueMbl paboThl ¢ nHopManueil (TIoNcK u
0TOOp WCTOYHHKOB HEOOXOJUMOM HH(POpPMAIMH, CHCTeMAaTA3alusd WHOOPMAIMH);
co0moIaTh TpaBWiIa TMOBEACHUS W paboThl ¢ J1abOpaTtopHBIM 00OPYTOBaHHEM B
Ka0WHeTe XUMHUHU;, OCYIIECTBIATh pPedIEKCHI0 CTOCOOOB W YCIIOBHH EHCTBUA,
KOHIPOJIb U OLEHKY IIpOLiecCa M PEe3yJbTaTOB IEATENHHOCTH; CaMOCTOSTEIBHO
BBIIENATE W (OPMYJIHMPOBATh IO3HABATENBHYIO IeJIb; CO3JaBaTh aIrOPUTM
NEeATeNIbHOCTH IIPH pElIeHHH MpoOJieM TBOPYECKOr0 M TMOHMCKOBOI'O XapakTepa:
nocuyeckue CaMOCTOSITSIBHO ~ CO3/1aBaTh  CIIOCOOBI  pemIeHHs MpobieM
TBOPYECKOT'O M IMOMUCKOBOTO XapakTepa; YCTAHABIMBATH IIp MIMHHO-CJICCTBEHHEIC
CBSI3W; MPEICTABIIITE LIETIOYKH OOBEKTOB U SIBIICHUI; CTPOUTH JIOTHIECKYTO HETIOUKY
pacCyXICHHUIT; MPOU3BOAUTD AHATM3 WCTAHHOCTH YTBEPIKACHUIA;
KOMMYHUKamueHble: TUIAHNPOBATH y4eOHOE COTPYAHMYECTBO C YUHTCHEM WU
CBEPCTHUKAaMH; BIIaJeTh MOHOJOTHYECKOH M AWAIOTHYECKOH (QopMaMu pedd B
COOTBETC TBUM C HOPMaMH POJIHOTO SI3bIKA; BBIPAKATh CBOM MBICIH C J0CTATOYHOM
ITOJTHOTOM M TOYHOCTBIO;

pezynamueHsle: TIPUHIMATH ydeOHYIO 3a/1ady; aJeKBAaTHO BOCIPHHUMATH HH-
bopMarmo yUUTeNs; MIAHUPOBAHUe - COCTABILTH IDIaH PalOThl ¢ YYEOHHKOM;
BBINOJHATh 33JaHUsI B COOTBETCTBHH C IMOCTABICHHOMN IENBIO; CTPOUTH IO PUTM
neficTBMI 1O OpraHM3allid  cBoero pabodero MecTa C YCTAaHOBKOM Ha
(YHKLIMOHAIBHOCTh; IUIAHUPOBATH CBOIO JIEATEIBHOCTD MOJ PYKOBOJCTBOM

HOT0) sSI3BIKA 1
SI3BIKA XUMUH.
O000maroT 1
JIETIAIOT BBIBOJIBI
0 pe3yJIbTaTam
MPOBEAEHHOTO
IKCTICpIMEHTA.

YarT CBOMCTBA
METAJNIOB TIPH
COONIoAeHNH
TIPaBUII
TEXHUKH 0€3-
OIAaCHOCTH,
0(OPMITSIOT
OT4ET, BKIIIO-
YAIOIIUNA OIN-
caHue HaOJIro-
JICHMS, €0
pE3YJIBTaTHI,
BBIBOALL []o-
Jy4YaroT XH-
MHUYECKYIO
uH(hOpMaIHIO
W3 pa3IUYHbIX
HCTOYHUKOB.
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VUUTENS;, yenenoaazanue — (GOPMYIUPOBaTh y4ueOHYIO 3aJadyy Ha OCHOBE CO-
OTHECEHUS TOTO, YTO YX€ W3BECTHO y4YalllUMCS, M TOrO, YTO ellle He H3BECTHO;
ocyujecmenerue yueOHvix Oelicmeuii — BBINOTHATH JIAOOPATOPHYIO paboTy.
JIMYHOCTHBIE YMEHHUSI: camoonpedenerie - TEMOHCTPUPYIOT HHTEIUIEK TyalbHBIC U]
TBOpYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIIEHHE K OOYUYCHHIO; HIPOSBILIIOT
MO3HABATENIFHBIN MHTEPEC K U3YYCHUIO TpeaMeTa
16/2 | TIpocTsie Bemie- Hemeramsl, IlpegMeTHBIE yMeHNS: Habmronaror [Nomnyyaror [TucbMeHHbIN
CTBA - HEMETAUIBL, | XUMHYIECKasT 002ICHbL 3HAMb  ONPENETCHNST TOHATHH «HEMETAIb», «auoTponusyy, «amio-| J. Ilomyuenue XUMHYECKYIO [0T4€ET O MIpO-
WX CPaBHEHHUE C (hopmyna, TPOTIHBIC BUJIOM3MECHEHHsS, WIA MOAUPUKAIMN», CIOCO0 OmNpenesieHus] TIpH-| 030HA. uHQopMaIMIO (memaHHOM  pa-
MeTaJIaMH. AIUTOTPOTIHS, HAIJIOKHOCTH HEOPraHWYECKUX BENIECTB K OJHOMY W3 WM3yUeHHBIX Kiaccos| JI. O6pa3mml U3 Pa3NINYHBIX |0OTe
Arnotporust. (ypox | alutoTpOTHbIS (MeTaIThl ¥ HEMETAILTBI); 0eIoro 1 Ceporo | HICTOYHHUKOB.
«OMKPLIMUAY MOJUDUKALNU  |0ONHCHBI YMemb. ONMCHIBATH TIOJIOKEHUE 3JIEMEHTOB- HeMeTaioB B llepuonu-| onoBa, 6enorou | CamocTos-
HOBbIX 3HAHUIL) YEeCKOM cucTeMe xumudeckux »diemeHtoB J[. M. MenneneeBa; ycTaHaBJIMBaTh| KPACHOTO TENIBHO M3Y-
MPUY MHHO-CJICJICTBEHHBIE CBSI3U MEXKIy CTPOCHHEM aToMa W XUMHYECKOW CBsB3BIO B ocdopa. YaroT CBOWCTBA
MPOCTHIX BEIIECTBaX - HEMETALIax; OOBACHIT, MHOrooOpasue mpocTeix BemiecTs| Bemonustor JIO | HemeTamioB
Tak UM (HaK TOpOM, KaK aJUTOTPOI U, 00paIiaThes ¢ JabopaTopHbIM 00opynoBaHueM u| Ne7 . TIpH CO-
HAarpeBaTeNlbHBIMA TPHOOpAaMHU B COOTBETCTBHM C MpaBWiIaMu  TeXHUKH| «O3HaKOMIIeHHE | OnromeHnn
0e30macHOCTH;  BBIIONHATH  MpoOCTeiie  NEWCTBUA C  J1a0OpaTop HBIM| ¢ KOJUICKIMEH MPaBIIT TeX-
obopynoBaHWeM: JTa0OPAaTOPHBIM  INTATABOM, CIHUPTOBKOM; HAOMIOmaTh 34| HEMETAIJIOBY. HUKH 0e3-
CBOHCTBAMH BEIIECTB W SIBJICHHSMH, MPOHCXOSIIMMH C BEHIeCTBAMH; ONMUCHIBATH| [LTaHUpYIOT U OTIACHOCTH,
XUMHYECKUH DKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOrO WM POJHOI0) OPraHM3yIOT CBOE€l 0(OpMIISIOT

S3pIKA W S3BIKA XUMHM; JIENIATh  BBIBOJBI
IKCTIEPIMEHTA.

MeTanpeaMeTHbIe YyHUBEpcaJbHbIe yueOnsble neiictust (YY]):
no3nasamenvHble: 06weyyedHvie - OPraHN30BBIBATH CBOIO YUCOHYIO IS TENbHOC T,
(bopMyIUpOBaTh OTBETHI Ha BOMPOCHI YUYHTEN s, Y4acTBOBAaTh B IPYIIIOBON paboTe
(Manas Tpymma, Kiacc); UCTIONB30BaTh MprueMbl paboThl ¢ nHbopmanmeil (TIoncK 1
0TOOp WCTOYHHKOB HEOOXOMUMOU HH(pOpPMAIMH, CHCTEMAaTA3alus WHOOPMAIMH);
co0moIaTh TpaBWiIa TMOBEACHUS W paboThl ¢ J1abOpaTtopHBIM 00OpYIOBaHHEM B
Ka0WHeTe XUMHUHU;, OCYIIECTBIATh pPedIEKCHI0 CTOCOOOB W YCIIOBHH EHCTBUA,
KOHTPOJIb U OIGHKY IIpOIliecCa M PE3YNbTATOB JEATEIBHOCTH, CaMOCTOSTEIBHO
BBIICTATs W (POPMYIHPOBATH IO3HABATENBHYIO IICNIb, CO3/IaBath alrOPUTM
NMEeATeIBHOCTH TIPU PEIICHHU MPOOJIEM TBOPUYECKOTO M TOMCKOBOTO XapakTepa:
nocuyeckue — CaMoCTOSI TEIEHO CO3/1aBaTh CIIOCOOBI pelieHHs IPOOIeM TBOPIECKOTO
W TOHCKOBOTO XapakTepa; YCTAHABIMBATH NP UUMHHO-CJICACTBCHHBIC CBS3H;
TIPENICTABIIATH IIENIOYKHA OOBEKTOB U SBJICHHI;

MO pe3yibTaTaM MPOBEEHHOIO|

pabouee mecTo.
OnuchBaOT XU-
MHUYECKHN JKC-
MEPUMEHT C TIO-
MOILIBIO eCTe-
CTBEHHOT'O
(pycckoro win
POITHOTO) s3bIKA 1
SI3BIKA XUMUH.
O6006maror u
JIETAl0T BBIBOJIBI
10 pe3yJbTaTamMm
MPOBECHHOTO
9KCIICpUMEHTA

OTYET, BKITIO-
JaIOIUNA OITH-
canue Ha0JIro-
JIEHUsI, €T0
PE3YJIBTATOB,
BBIBOJBI. BbI-
TTOJTHSIFOT
CpaBHEHHS TO
aHaJIOTUH
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CTPOUTH JIOTUYECKYIO LEMOYKY PacCyKIACHUM; MPOU3BOAUTh AHAIM3 HCTAHHO CTH
YTBEPKICHU;

KOMMYHUKAmMueHble: TUIAHUPOBATh y4deOHOE COTPYIHMICCTBO C YyUHTICNEM |
CBEPCTHUKAMHM; BJIAIETh MOHOJOTHUECKOM M IHalormdeckoil (opmamu pedn B
COOTBEIC TBUH C HOPMAaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOTHOMH
MIOJIHOTOM M TOYHOCTHIO;

pezynisamueHble: TPUHUMATH y4eOHYIO 3a/ady; aJeKBAaTHO BOCHPHHMMATH WH-
dbopMalMI0 YUUTENS; NIAHUPOSAHUe - COCTABIIATH IUIAH paboThl C YYEOHHKOM;
BBIIIOJHATE 33aHUSI B COOTBETCTBHH C IOCTABJICHHOMN IENHI0; CTPOUTH aJlr'0 PUTM
NEVCTBUN 1O OpraHu3alliid CcBoero pabouero wMecta C YCTAHOBKOW Ha
(YHKIIMO HAJTE HOC Th; IUTAHAPOBATH CBOIO AESTENBHOCTH IO PYKOBOJICTBOM YUIHTEIS;
yenenonazanue — (QOPMYIUPOBATH YIeOHYIO 3a1ady HA OCHOBE COOTHECEHHsI TOTO,
910 y)K€ U3BECTHO yYaIlIMMCsS, W TOTO, -4TO €IIe HE H3BECTHO; OCYU,eCMGILEHUE
yueOH bix Oeticéuti — BBITIONHATH J1a00paTopHyo padoTy.

JIMYHOCTHBIE YMEHHUSI: camoonpedenerie - IEMOHCTPUPYIOT HHTEIICK TyalbHbIE U]
TBOPYECKHE CIIOCOOHOCTH, OTBEICTBEHHOE OTHOIIEHHE K OOYUYCHHIO; IPOSBIISIOT
MO3HABATENIbHBIN HMHTEPEC K M3YUYCHUIO XUMHUH

17/3

Konmgectso
njecTBa
(YpOoK «OmKpuImusLy
HOBbIX 3HAHULL)

BCH

Mosb,  KoJIHueH
CTBO BEIIECTB
MOJISIpHAsE Macca

IpenmeTHBIE yMeHUS:

00JICHbL  3HAMb  OTIPENICNICHUST IO HATHIA
«TOCTOSIHHAST ABOT3/IpO», «MOJIAPHAS Maccay,
00ICHbL yMemb BBIMHCIIATh MOJIIPHYIO Maccy 1o (popMyJie coeHeHns, Maccy
BEIIIECTBA, pellaTh 3aJa4i C MCIOIB30BAHUEM TTOHATHI «KOJMYECTBO BEIIECTBAY,
«MOJISIPHAsE Maccay, «IOCTOSIHHAsE ABOTaIpo».

MeTanpeaMeTHbIe YHHBepcalbHble yueOHbIe AelicTBus (YY/):
nosnaeamensvHule: 00ueyyedH vie - OPTaHN30BBIBATH CBOIO YUCOHYIO EATEIhHOCTh;
(hopMyIHpOBaTH OTBETHI HA BOIPOCH! YUUTENS; y4acTBOBATh B IPYINIOBOI pabote
(Manas rpyrma, Kiacc); oCymec TBIATh peIICKCHIO CTIOCOO0B U yCIIOBHH ICHC TBUS,
KOHTPOJIb ¥ OLIEHKY TNPOLECCa Pe3yJIFTATOB JEATeNbHOCTH; CUHMe3 - COCTABIIATh
Iieoe U3 YacTei, B TOM YHCJIe CAMOCTOSITENIFHO JJOCTPAauBaTh C BOCTIOJHEHHEM
HEZOCTAIONINX KOMIIOHEHTOB; OCYIIECTBIISITh BEIOOP OCHOBAHMH W KPUTEPHEB IS
CpaBHEHUs, KjacCU(pUKaN 0OBEKTOB; KOMMYHUKAM UGHble: TUIAHUPOBATH
yueOHOe COTPYJHHMYECTBO C YUHUTEIEM M CBEPCTHHKAMM; BIIAJCTh MOHOJOTHIECKON
U TUaoruaeckoi opMamMu pedn B COOTBETICTBHH C HOPMAaMH POJHOTO S3BIKA;
BBIPAKATh CBOM MBICJIN C JOCTATOYHON ITOJTHOTOM W TOYHOCTBIO,

pezynisam ugHple: IPUHAMATG YUeOHYIO 3a/ady;, aJeKBaTHO BOCIIPUHIMATh WH-

«MOJIb», «KOJHYCCTBO BCHICCTBA»,

Ha6mromaror

. Hexkotoprie]
METAIBI o
HEME TaJT Bl 0
KOJIMUECTBOM
BemecTsa 1 Mok,
PematoT 3amaun ¢
HCTIOJIb30BaHUEM
MTOHSATHH «KOJIFYEH
CTBO  BEIIECTBAY,
«MOJISIpHAsT ~ Mac-
cay», «IOCTOsSHHAs
ABOTAIPOY

Haxopgsar
JIOIIOJTHUTEN b~
Hy10 HH}Op-
MaluIo B
Hay4HO- I0-
MyJIIPHON JIH-
Tepatype,
CTIPaBOYHHUKAX,
Nureprete

Nnnusugy-
TBHBIN
(pOHTAIEHBI I
onpoc. Pemienne
3a/1a4 HY
MPUMEHEHHE,

(opmyn

U
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dbopmalmio yuuTens; yerenonazarue - GopMyIHpOBaTh yueOHYIO 3a7a4y Ha OCHOBE
COOTHECEHHUS TOTO, YTO YK€ U3BECTHO YYalIUMCSH, ¥ TOTO, YTO €llle He U3BECTHO.
JIMYHOCTHBIE YMEHMsI: camoonpeoenenue — TPOSBISIOT OTBEICTBEHHOE OT-
HOIIIEHNE K 00yYeHHIO, TI03HABATEN bHBINH HHTEPEC; OCO3HAIOT IIEHHOC Th 30POBOTO U
OezomacHOrO 0Opa3za KIBHM, JEMOHCTPHPYIOT YBAKHUTEIHHOE OTHOUICHHE K
CTapIIMM ¥ MJIJIINM TOBAPHIIIAM
18/4 | Monsipublii 06beM |MosSIpHbIi IIpenmMeTHBIE yMEHUS : Habmomaror CocTaBJisitoT WNenuBumy-
ra3000pa3HbIX 00BeM,  TOCTO-{00dICHbI 3HAMbL ONPENEeNCHHST TOHATHA «MOJB», «KOJMYECTBO Bemectay,| J. MomsapHsiit KOHCIICKT aNBHBIE Kap-
BEIIECTB (YPOK SHHasT ABOTaJpO,«IIOCTOSTHHAS ABOTampo», «MOJSIPHAs Maccay, «MOJLIPHBIA 00BEM Ta3oBy,| 00beM ra- TEeKCTa TOYKH C 3aja-
«OMKPLIMUAY HOpMaJIbHbIE «HOpMAJIbHbIE YCIIOBUS»; 3000pa3HbIX HUAMH TI0 TeMe
HOBbIX 3HAHULL) yCIIOBUS 0024CH bl YMemb BBIUUCIIATH MOJISIPHYIO Maccy Mo (opMyse COEAMHEHMS, Maccy| BemecTs. PemaroT «Konmuectso
BEIECTBA, PelIaTh 3aJa4i C UCTIOJIb30BAHMEM TMOHATHH «KOJIMYECTBO BEIIECTBAY,| 3aJa4M C UCTIOJNb- BEIIECTBAY.
«MOJISIpHasi Maccay, «IOCTOSHHAsT ABOTaapo», «MOJSPHBIE O0BEM Ta3oB», 30BaHHEM TIOHS- NunuBu-
«HOPMAJIbHBIE YCIIOBUS. THH «KOJMIECTBO JTyalmbHBIA U
MeTanpeaMeTHbIe YHUBepcaJbHbIe yueOHble qeiicTBust (YY/): BEIIIECTBAY, (hpOHTABHBIIHA
nosnasamenvhule: 0OweyyedH vie - OpraHM30BHIBATh CBOIO YUEOHYIO IEATeNIbHOCTh;| «MOJISIpHasl Mac- orpoc

(opMyIHMpOBaThE OTBETHI HA BOMPOCHI YYMTENs; Y4acTBOBaTb B T'PYMIIOBOH padoTte
(Manasi rpymma, Klacc); Jozsuieckue — OCYIIECTBIAT, MOHMCK uHpopMaimu (U3
MarepHajoB y4YeOHHKa, TBOPYECKOHl TeTpaau, MO BOCHPOU3BEICHUIO B IMaMsTH
NPUMEPOB U3 JIMIHOT'O TNPAKTHIECKOTO OIBITA), MOMONHSIOIIEH M pacIIupsIomieit
UMEIOINECs] AHHBIC, cuHme3 — COCTABIATH ILENOE W3 dacTel, B TOM YHCIIO
CaMOCTOAITEIBHO JOCTPaMBAaTh C BOCIIOJHEHWEM HENOC TAIOM[MX KOMIIOHEHTOB;
OCYIIECTBIIATE BHIOOP OCHOBAaHMH M KPHTEPHEB ISl CPaBHEHMS, KilacCHU(HUKALMN
00BEKTOB;

KOMMYHUKGMUGHble: TUIAHUPOBATh yueOHOE COTPYIHHMYECTBO C YUYHTENEeM U
CBEpCTHHKaMH; BIIaJeTh MOHOJOTHYECKOH M AWANOTHYECKOH (opMaMHu peud B
COOTBEIC TBUM C HOPMAaMH POIHOTO S3BIKA; BHIPAKAaTh CBOM MBICIH C JOCTATOTHOM
TIOJTHOTO ¥ TOYHOC Th10; YMETh KOPPEK THO BECTH ANAJIOT, y4acTBOBATH B IUCKYCCHH;
é3aumodeticmeue - CTPOUTH COOOIIEHWS B COOTBETCTBUM C y4eOHOH 3amadeti;
MCIIOJB30BaTh PEUYEBbIE CPECTBA JUIS IMCKYCCHUH U apI'yMEHTAlMK CBOEH MO3HIINY;
pecyniamusHsle: IPUHAMATL y4eOHYIO 3a/1a4y; aIeKBaTHO BOCTIPUHMMATH WH-
(hopMaIMIO YUUTeIIsl; NIaHUPO8aH e — COCTABIIATH IUIaH OTBETA.

JIMYHOCTHBIE YMEHMUSI: camoonpeoeneriie - IEeMOHCTPUPYIOT OTBETCTBEHHOE
OTHOIIIEHHE K OOYYEHHIO; MPOSIBILIOT MMO3HABATEIBHBI MHTEPEC K M3YUCHHUIO

Ca», «MOJISIPHBIN
00BEM Ta30B»,
«TIOC TOSIHHAS
Asorajpo»
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mpenMeTa
19/5 | Pemrenne 3amau ¢ | Mosib, konuue- |[IpeaMeTHBIE yMeHuUSI: Pemaror 3amaun | CocTaBILsIroT WNenuBumy-

UCTIONIB30BAHKUEM | CTBO BELIECTBA, [00JIJCH bl 3HAMb OTIPEACIICHUS TIOHITUIA «MOJIB», KOTMYECTBO BEIIECTBAY, C HCTIONb- KOHCIICKT QITBHBIA U

U3YYCHHBIX MO- MOJISIpHAS. Mac- [«IOCTOSIHHAsE ABOTAIIPOY, «MOJIIPHAST MAcCay, «KMOJISIPHBII 00BEM Ta30By, 30BaHMeMIIOHs- | TekcTa [Ipen- | ¢ppoHTanbHbI

it O600mIe- | ca, MOJSIpHBIA  |«HOPMaJIbHBIE YCIIOBHS; «METAJUIMYECKAs CBS3bY, THH «KO- CTaBJISIIOT WH- | OTIPOC.

HHE W CUCTEMAaTH- | 00BhEM, IIOCTO-  |00/IXICH bl YMemb BBIMUCIIATH MOJIAPHYIO Maccy 1o (GopMyJie COSTUHCHUS, Mac - JTINYECTBOBE- ¢dopmarmro o | Perienue

3amus 3HAHWH N0 | THHAast ABOTaJ- |CY BEIIECTBA, PelIaTh 3aJa4M C HCIONBE30BAHUEM HOHATHI «KOJIUYECTBO BEIIe- [IECTBAY, TemMe 3amaq

teme «[IpocTeie PO, HOpMaTb-  |CTBa», «KMOJIIPHAST MAacCay, «IMOCTOSIHHAST ABOTAIPO», «MOJIIPHBIA 00BEM Ta- «MomsipHas Mac- | «Xumudeckast | CamocTos-

BEIIECTBAY HBIC YCJIOBHS.  [30B», «HOPMAIIbHBIC YCIIOBHUS», COCTABIIATH CXEMbI 00pa30BaHUs MeTaTHYe- Ca», «KMOJISIDHBIA | CBSI3H» B BUAE | TelbHas pado-

(ypok obwjeme MeTtajutel, IIa- |CKOM XUMHUYECKOM CBSI3H; ONPEeNsITh TUIT XUMUUYECKON CB3U IO (hopMyIie 00beM razoBy», | TaOmuI, cXeMm, |Ta IO TeMe

mooono2u4eckoli | CTAIHOCTS, BEIIIECTBA; MPUBOIUTH IPUMEPHI BEIIECTB C METALIMIECKOH CBS3BIO; XapaKTe- «TIOC TOSTHHAS OTIOPHOTO «KommuectBo

HanpaeienHocmu) | TBEpIOCTb PI30BATh MEXaHM3M 00pa30BaHII METAJUTHUECKON CBS3H. ABorampoy KOHCIICKTa, B | BEIIECTBAY.
3IIEKTPOIIPO MeTanpeaMeTHbIe YHUBEpcaJbHbIe yueOnsble neiictust (YY]): Y CTaHaBIMBAIOT | TOM 4YHCIE C NanuBuny-
BOJHOCTb, ME- |nO3Hasam enbHble: 001 eyuedH ble - OPTaHU30BBIBATE CBOIO YUEOHYIO JICSITeIb- [PUYMHHO- MPUMCEHEHHUEM | aJIbHBIA U
TAJUIMYEC KU HOCTh: (hOpMYJIMPOBATh OTBETHI HAa BOMPOCHI YUHUTEIIS; Y4acTBOBATh B IPYIIIO- CJIEICTBCHHBIC cpenct UKT | ¢ponTanmbHbIit
oneck. Heme BOH paboTe (Mayas rpyrmia, KJIacc); UCTIOIb30BaTh MPHEMBbI paboThl ¢ HH(DOP- CBSI3M: COCTaB OTpoc

TAJUIbI, XUMHUYeE-
ckas ¢popmya,
ALTOTPOTIHS,
AIJIOTPOITHBIE
MOIA(UKAITIH.
Moib, KoH4e-
CTBO BEIIECTB,
MOJISIpHAsI Mac-
ca, MOJIPHBINA
00BeM, ITOCTO-
ssHHasi ABOTa-
PO, HOpMaJTb-
HBIC YCJIOBUS

MaIHe; 0CYIECTBIATh Pe(ICKCHIO CITIOCOO0B U YCIOBHIA NEHC TBYS, KOHTPOJIb
Y OIICHKY TIPOIIECCA M PE3YJIBTATOB JCSTEIBHOCTH; JI02UYeCKUe - OCYIIECTBIIATh
MOUCK MHpOpMaLK (K3 MaTepHalloB yueOHHKa, TBOPUECKOH TeTpaay, Mo BOC-
MPOM3BEACHHUIO B MAMSITH MPUMEPOB U3 JIMYHOTO MPAKTHIECKOTO OIbITa), o-
TIONTHSTIOIIEH W PacIIUPSIONIe UMEIOIUECs JaHHbIE;, CUHMe3 - COCTABIISTH Iie-
110€ W3 YacTel, B TOM YHCJIE CaMOCTOSTEIIBHO JOCTPAMBATh C BOCIIONHEHUEM
HEJOCTAIONMX KOMITOHEHTOB;

KOMMYHUKAM UGHbLE: TUTAHUPOBATL YICOHOE COTPYIHUYECTBO C YUHUTEIIEM H
CBEPCTHUKAMMU; BJIJIETh MOHOJOTHMYecKoil u J{nanoruueckoii hopmamu peuu B
COOTBETCTBHH C HOPMaMH POJIHOTO S3bIKa; BHIPAXKATh CBOW MBICIIH C JIOCTA-
TOQHOﬁ HOHHOTOﬁ 1 TOYHOCTBIO, BJIAJICTh KOMMyHI/IKaTI/IBHBIMI/I yMeHI/IHMI/I;
OBJIJICBATh OINBITOM MEXJIMIHOCTHOM KOMMYHHKAIMHU: 63aumodeticmsue -

CTPOUTH COO6H.I€HI/DI B COOTBCTCTBHUH C yqe6H0171 33[[3.‘16171; HCIIOJIB30BaTh PECYC BHIC|

cpeaciBa i AMCKYCCHUM U apTyYMEHTALIUA cBoeit O3 WIINH;

pecynamugnple: TPUHUMATh, Y4eOHyH 3a4ady; aJeKBAaTHO BOCHPHUHUMATHL
MHGOPMAIMIO YUUTENS; AIAHUPOBAHUe — COCTAaBIIATH IUIAaH OTBETA; paboOTaTh C
TeKCTOM Taparpadga M €ro KOMIOHEHTAMW; Yyenenonazanue - OCYIIeCTBISTH

MOCTAHOBKY y4YeOHO#l 3a7a4yM Ha OCHOBE COOTHECEHHs TOr0, YTO Yy¥KE HM3BECTHO

YYaluMcsl, 1 TOro, 410 €llle He U3BECTHO.
JIMYHOCTHBIE YMEHMSI: camMoonpedeieH e — NEMOHCTPUPYIOT UH-

BEIECTBA - THIT
XUMUYSC KO
cBs3u. Pemaror
3aJa4H C KC-
MOJIb30BaHNEM
MOHATAH «KOJIH-
JecTBO Belle-
CTBa», «MOJISIP-
Has Maccay,
«MOJISIPHBIN
00BEM Ta30BY,
«TIOC TOSTHHAS
Asoraapo»
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TEJUIEKTy AIbHBIE M TBOPYECKHE CIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHHE K
00y4eHHI0

20/6 | KourpoabHas Mertamnel, wia- ([IpeAMeTHbIE YMEHHSI: O0/)/CHbI YMemb VICTIONB30BaTh IPH PEIICHNH pacueTHHIX| Konmponvhas paboma é 08yx gapuanmax uz 3a-
padorta Ne 2 o CTUYHOCTh, 3amad  TOHATHS «MaccoBasi JONS DJJEMEHTA B BEIIECTBE», «MAaccoBas OIS Oan Ul pasHozo 6Uoa:

Teme «[Ipocteie TBEPJOCTb, PacTBOPEHHOTO BEIIECTBAY, «00BEM Has 0I5 ra3000pa3HOT0 BeLeCTBa», MPOBOAUTH| - C BRIOOPOM OJIHOTO IIPAaBWIBHOI'O OTBETA U3
BEIIECTBA» (VPOK | ANIEKTPONpO- pacyeThl C HWCTOJB30BAaHHEM IMOHSATUN «MaccoBas JOJIA DJIEMEHTA B BEIECTBE»,| HECKOJIBKUX MPEIIOKEHHBIX;
passusarouyezo BOJHOCTh, ME- [«MaccoBas MO PAaCTBOPEHHOTO BEIIECTBA», «OOBEMHas OIS Ta3000pa3HOro| - Ha COOTBEICTBUE;
KOHMpOs) TALIINYEC KU BELIECTBAY. - C BBIOOPOM HECKOJBKHX MPABUIBHBIX OTBETOB U3

onmeck. Heme-  |MeTanpeaMeTHbIe YHUBe pcaibHbIe yueOHble aeiicrBus (YY/): TIPETOKEHHBIX BapHUAHTOB;

TAJIBl, XUMHU-  |RO3HA6am esibHble: YCTAHABIMBATh NPHUUMHHO-CIICACTBEHHBIE CBS3M; BJAJETh| - C HAIMCAHHUEM PAa3BEPHYTOTO OTBETA; C

geckast popMyra/HaABEIKAMHA KOHTPOJII M OLCHKH CBOCH IESITCNIBHOCTH, NMPUMCEHATh 3HAHUS TPH| pacYeTHBIMHU 3aadaMu

AJIOTPOIHS, pELICHNN pacdeTHBIX 3a/ad;00ueyuebnbie - OPraHH30BHIBATE CBOIO YUEOHYIO

AUIOTPOIHBIE  |ESTENBHOCTD; (POPMYIHPOBATH OTBETHI Ha BOIPOCHI;

MOIU(MUKALNY. |pezynamuensle: TPUHAMATH YUIEOHYIO 3ajady; aJeKBaTHO BOCIPUHMUMATH WH-

Mosib, (hopMaIMIo YIUTeN ST, HIAH UPOBAaH e - COCTABIIATH INTAH Pa00 THI; BHIIOIHATE 3a1aHUs

KOJIMYECTBO B COOTBEICTBHHU C TOCTABJICHHOM LENBIO; OCYiyecmenerHue y4eOHblX Oelcmeuti -

BEI[ECTBA, MO- |OTBEYATh Ha MOCTABJICHHBIE BONPOCHLYenénonazanie - oCyIecTBIATh TOCTAHOBKY|

JspHas Macca, |y4eOHOH 3a1a4u Ha OCHOBE COOTHECEHHS TOr0, UTO YK€ U3BECTHO YUallUMCsl, 1 TOTO,

MOJISIpHBII YTO €Ille HE U3BECTHO.

00beM, mocTo-  |JIMYHOCTHBIE YMEHMSI: ICMOHCTPUPYIOT OTBETCTBEHHOE OTHOIICHHE K 00yUYEHHIO

SIHHast

Asoraga-po,

HOpMaJIbHbIE

yCJIOBHS

Tema 3. CoeguneHusi XMuMHYeCKHUX 31eMeHTOB (15 yacoB)

21/1 |Crenmens  okwucie-buHapHbIe co{llpeomemnvie ymenun: HWnnuBunyanero: | Mcnons3yror | MHOAMBUAY-
HUSL. Homenkna-lenuHenus,  cTe{001cHbl 3Hams ONPEeNeHU MOHATHH «CTENEeHb OKHUCIICHHSD», «BaJEHTHOCTH»,| COCTABIIAIOT npueMbl pado- | alnbHBIN U
Typa OMHApHBIX|ICHb OKHCJICHUS,|IPAaBUJIA OMNPEACICHUS CTElEHEH OKHCIICHHUS JJIEMEHTOB; O00adicHbl  yMemb:| (GOpMyIbl OU- TeI ¢ uH(pOp- (pOHTATBHBIN
COEIMHEHUH  (VPOoK|BaJICHTHOCTh, CPaBHUBATh ITIOHATHSA «BAIEHTHOCTL) M «CTENEHb OKUCJIEHUS»; aBaTh HA3BAHUSA| HADHBIX COEJM- | Malel: MOMCK | ompoc.
«OMKPHIMUS» XHUMHUYIecKast OMHApHBIM COCIUHCHWAM TI0 HOMEHKJIATYpE, COCTAaBJATh (POPMYJBI OMHAPHBIX| HSHUI TIO Ba- 1 0TOOD
HOBbIX 3H AN ULL) HOMEHKJIATypa  |COEIWHEHHM. JIEHTHOCTU | WCTOYHUKOB

Memanpeomemnule YHuUgepcaivHsle yueoHble oelicmeus (YY/I):| naxonsr Ba- HEOOXO0TMOM
no3HasamenvHble: 06ueyyedtbie - OPTaHM30BEIBATH CBOIO YICOHYIO IS TEIbHOCTD;| JICHTHOCTH TIO UH(pOPMAIUH,
(hopMyIUpOBaTh OTBETHI HA BONPOCHI YUMTEN s, y4aCTBOBATh B I'PYMIOBOIl padote| hopmyie O6u- cHUCTeMaTu3a-
(Mamnas rpymma, Kjacc); oCyHIeCTBIATh pedaeKCro criocoO0B U YCIOBUI JeWCTBYS,| HAPHOTO coenu- | 1us uHdop-
KOHTPOJIb U OIIEHKY TPOILIECcCa U Pe3yJIbTaTOB JACSTENBHO CTH; CUHMe3 - COCTABIATH| HeHmst. Ompene- | Marww, mo-
LIEJIOE U3 YacTel, B TOM YHCJIE CaMOCTOSITENBHO J10- JIAIOT CTENeHb CTAHOBKA U
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CTpaMBaTh C BOCTIONHEHHEM HEIOCTAIOMNX KOMIOHEHTOB; OCYIIECTBIATH BBIOOP| OKHCIEHHS dte- | popMymmpo-
OCHOBaHMH W KPHUTCPHEB JUII CpPaBHEHHS, KiacCHpuKaimu OO0BEKTOB;| MeHTOB. Ha3zpl- | Banme mpo-
KOMMYHUKAmMUGHble: TUIAHUPOBATh y4eOHOE COTPYIHMYSCTBO C YyUYHUTENEM | BalOT OMHApHBIC | OJEeMBI.
CBEPCTHHKAMH; BJIAIETh MOHOJOTHYECKOM W IHANOTMYecKON (opMaMu pedu B| COCOMHEHUS IO
COOTBEIC TBUM C HOPMAaMHU POJHOTO SI3BIKA; BBIPAKATh CBOU MBICIH C JOCTATOYHOM| XUMHIECKOM
MOJTHOTOU M TOYHOCTBIO, OBJIaAC€BATh OIIBITOM MEKJIMYHOC THOM KOMMYHUKAaI ;| HOMCHKJIATypE,
83aumodeticmaue - CTPOUTh COOOIICHUSA B COOTBEICTBHM C Y4YeOHOW 3ajayeii;| 3HAKOMSATCS C
HCTIONB30BATh PEUEBBIC CPEACTBA IS AUCKYCCHH M apTyMEHTALMM CBOEH NO3UINY; | HEKOTOPHIMH
pezynamueHble: TIPUHIMATH y4UeOHYIO 3a1ady; aJeKBaTHO BOCIPHHUMATH WH-| TPUBHAIGHBEIMU
(bopMaImIo yIUTeN s, nIAHUPO8ar e - COCTABILTE INTaH OTBETA; PadOTaTh C TEKCTOM| Ha3BaHWSIMU. B
maparpaga ¥ €ro KOMIIOHCHTAMH; Yelenoideaniie - OCYIIECTBIITh MOCTAHOBKY| mapax: Cpas-
yaeOHO#T 3a/1a4 ¥ HA OCHOBE COOTHEC EHHU S TOT0, YTO YK€ U3BECTHO yUAI[MMCSI, U TOTO,| HUBAIOT TTOHSTHSI
9710 emIé He W3BECTHO. «BAJICHTHOCTHY» U
Juunocmusle ymenus: camoonpeoenerue - OCO3HAIOT IIGHHOCTH 3/I0POBOTO ¥ «CTCHCHb OKHCJIEA
OezomacHOTr0 00pasa >KW3HM; MPOSBILIOT YBAKUTEIFHOE OTHOMICHNUE K CTAp IIMM H| HUSD).

MUTAJIITIM TOBAPHIIIAM.

22/2 | bunapusie co- Oxcunel, Boaalllpeomemnovle ymenusn: Ha6momaror [Nosrygaror [MucwrmMeHHBIH
emuHeHms. OKCH- [yTIIEKUCHBI  Ta3[00icH bl 3Hame ONpeNesIeHIe MOHATHS «OKCHIBD), Ha3BaHUA OKCHIOB, BakHeimue| J{. «O0pa3isl XAMHIYECKYI0 [OTIET O TIpo-
DBl (YpOoK «om-  |HeramieHas KJIaCChI HEOPTaHHIECKHX COCIUHCHII; OKCHIIOBY. HHOPMAIMIO |ICNAaHHOW  paq
Kpblmus» HO8bIX  |U3BECTh O00/ICHbL YMemb. OTIPEACNTATh BAJCHTHOCTH W CTCNEHU OKHCICHWS 37IeMeHTOB B| Bemomusor JIO | U3 pa3nuduHBIX [6OTe. Wunu-
3HaHUl) OKCHJIaX; OMHCHIBATh (HU3HUYECKHE CBOMCTBA OTIACIBHBIX MpPECTABUTENCH OKCUIOB;| Ne8 HUCTOYHHKOB.  [BUIYAIBHBIH

COCTaBJIATHh (HOPMYINIBI OKCHAOB MO BAJICHTHOCTIM U CTeNeHsM OKucieHus | «O3nakomienue cf Jemaror 8op- [Ompoc. Tect d
HA3BIBATh HX. KOJIJICKIIMEH YEeCKYI0 paboTy [CaMOKOHTPOJIEM
Memanpeomemnule YHuUgepcaivHsle yueoHble oelicmeus (YY/):| okcunos» «Oxcumsl B 0 KJTIOUY.
no3nasamenvHble: 0o6ueyuebHbie - OPTaHM30BEIBATH CBOIO YUEOHYIO NeaTenbHOCTh;| [Imarupytor u HaIIeH KU3HW»

Y4acTBOBATh B TPYIIIOBOI paboTe (Manas TpyIma, KJIAcC); OCYIMIeCTBIIATh MIOUCK W OPTaHHU3YIOT CBOE| B OO0

0TOOp MCTOYHMKOB HEOOX0aMMO i MH(POPMALINH, CHUCTEMAaTU3UPOBATh HHPOPMALIHIO;
¢opMyupoBaTh npodsieMy; 0CBaUBATL MPUEMBI HC CIIC0OBATEIBCKON ISsITeNI bHOC TH;
coOronare MpaBWia MOBEACHUS W PabOTeI ¢ J1abOpaTOpPHBIM OOOPYAOBaHHEM B
Ka0WHeTe XWMHUH; OLCHHBATh TMPOLECC W  PEYIBTATHl  ACATEIBHOC TH;
CaMOCTOSITEIBHO BBIICNISTE U (POPMYITHPOBATH I103HABATCIBHYIO LIEJh; CO3JaBaTh
AMOPUTM JAEITENFHOCTH TPH PEIICHAW MNPOOIIEM TBOPYECKOTO M TIOHCKOBOTO
XapaKkTepa; Jozuieckue - OCYHIECTBIATh IOMCK HHpOpMamuu (M3 MaTepHaloB
yueOHHKa, TBOPYECKOH TeTpajy, MO BOCHPOM3BEIACHHIO B TAMATH NPUMEpPOB U3
JTUYHOTO MPAKTUYECKOTO OTBITA), JI0-

pabouee mecTo.
OnucIBaroT
pe3yJIBTATHI
HaOJIIONEHUI C
TIOMOTIBIO
€CTCCTBEHHOTO
(pycckoro unu
POITHOTO) S3bIKA U
A3bIKA XUMHH,

¢dbopme, B TOM
YHCJIe ¢ TIPH-
MCHCHHEM

HKT.




4
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TIOJTHSTIOIIEH M PaCIIMUPSIONICH MM CIOIIUeCs JaHHBIC, CO3/IaBaTh CIIOCOOBI PEIICHN
npoOsieM  TBOPYECKOTO0 W TOWCKOBOTO — XapakTepa;, yCTAHABIUBATH IPH-
YMHHO-CJICACTBCHHBIC CBS3M; TPEIOCTABIAT LEMNOYKH OOBEKTOB U SIBJICHMIL;
CTPOUTH JIOTHYECKYIO IETIOUKY PacCYKIACHWH; HAaONMIONaTh W OIMICHIBATH CBOWCTBA
BEIIECTB C IMOMOIIBIO ECTECTBEHHOTO (PYCCKOrO WIM POJHOTO) S3BIKA M S3BIKA
XMMHUH; JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM HAOJFOICHHUI;

KOMMYHUKAmMUGHble: TUIAHUPOBATH yYeOHOE COTPYAHUYSCTBO C YUUTEIEM U
CBEPCTHHKAMH; BJIAZCTh MOHOJOTHYECKOM W JHAOrHIeckoil (opmamMu pedn B
COOTBETC TBMM C HOPMaMH pOJHOTO A3bIKA, BbIpa)KaTb CBOU MBICJIU C }IOCTaTO‘IHOﬁ
MOJIHOTO M M TOYHOC Th10; YMETH KOPPEKTHO BECTH AUAJIOT, YIaCTBOBATh B IMCKYCCHUU,
s3aumoodeticmeue - CTPOUTH COOOIICHUS B COOTBEICTBHU C Yyd4eOHOH 3amadei;
HCTIONB30BATh PEUEBBIE CPEICTBA UL AUCKYCCHI M ApTYMEHTALMN CBOCH MO3UIIUH;
pezyniamugHble: TPUHIMATH y4eOHYIO 3a1ady; aJeKBaTHO BOCIPHHAMATH HH-
dbopMalMI0 YUUTENS; NIAHUPOBAHUe - COCTABIIATH IUIAH PaboOThl C YYEOHUKOM;
BBINOJIHATH 33J[aHUsI B COOTBETCTBHH C MOCTABJICHHOM IEbI0; CTPOUTH alll'0 PUTM
NEMCTBUH 1O OpraHu3allid cBoero pabodero wecta € YCTAHOBKOW Ha
(YHKIIMO HATLHOCTh; yenenoaazarnue - GopMyITUpoBaTh yueOHYIO 3a7a4y Ha OCHOBGE
COOTHECEHHS TOTO, YTO YK€ M3BECTHO YJaNIUMCS, W TOTO, YTO €€ He W3BECTHO;
ocywecmenerue yuebHvix Oelicmautl - BHIOIHITh JTAOOPATOPHBIN OTIBIT.
Jluunocmuvle ymenus: BIAICIOT KOMMYHUKA TUBHBIM M KOMITE TCHIMSIME B OOIIICHIN
U COIPYJHMYECTBE CO CBEPCTHHKAMH, VYHTEISIMA B Tpolecce y4eOHOM
e TCITBHOC TH.

JCJIal0T BBIBOJBI.

23/3

bunapssie co-
enunenns. ['nmi-
PHIBL, JIeTyuHe
BOJIOPOJIHBIE CO-
€/IMHEHUSL. (YPOK
ompabomku
YyMeHull U pe-
Pnexcuu)

THIPUTIBL,

XJIOPOBOJOPOS,
aMMMaK, Hala-
TBIPHBIA CTIMPT

IIpeomemnvie ymenusn:

OO0NJICHBI  3HAMb ONPEENeHNs TOHATHH «THAPHABDY, BAIEHTHOCTH M CTENeHH
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COEANHEHMSX;

0072ICHbL YMemb: OTMCHIBATH CBOICTBA OTAETBHBIX NPEACTABHUTENCH THAPHIOB
(x10poBOZIOpPOa M aMMHAKa), COCTABIATH (HOPMYNIbI W Ha3BaHWUS THAPHUIIOB.
Memanpeomemnule YHUGepcaibHble yuebHbIE oeiicmeus YY)
nosnaeamenshsle: 00ueyueOH bie - OPTaHU30BBIBATh CBOIO YUEOHYIO JIETeNbHOC T
(opMyIMpOBaTH OTBETHI Ha BOIPOCHI YUHTENs; yUacTBOBaTh B TPYMNIIOBOH paboTte
(Manas rpymma, Kiacc); coOoAaTh Mp aBuiia MoBeAeHIS 1 paboThl ¢ J1abopaTop HbIM
000pyJ0BaHiEM B KaOMHETe XUMHH; CaMOCTOSTENIbHO BBIICIATh U (OPMYIIMPOBATH
MO3HABATCNFHYIO IIeNb; O0pamaTeesi ¢ J1adOpaTOpHBIM O0OOpYJOBAaHUEM H

HarpeBaTelbHBIMH TIPHOOpaMH B COOTBETCTBHH C IpaBMiIa-

IImanupyror u
OpPraHu3yIoT CBOg
pabouee mecTo.
CocTaBJsoT
(hopmyst
THOPHUIOB TI0
BAJICHTHOCTU U
CTETNIeHH OKHC-
JIeHUs], Jar0T UM
Ha3BaHWsL
Onpenensitor
BaJICHTHOCTH U

[IpoBoasT
HaOJIrOAeHUS
CBOMCTB Be-
IIECTB U MPO-
UCXOISIINX C
HUMU SIBJICHUH
¢ cobmroneHeM
TPaBHIT
TEXHUKU O€e3-
OIIaCHOCTH
0hOpMILSTIOT
OTYET C OIH-

[TucrmeHHbIT
OT4ET O TIPO-
JeTaHHOM  pad
oote. ®OpoH-
TaJIbHBIA OTPOC
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MU TEXHHWKU 0€30MacHOCTH, BBHINONHATH MPOCTCHIINE ACHCTBHA ¢ JTabOpaTOpHBIM
o0opynoBaHMEeM: JTA0DOPATOPHBIM  INTATABOM, CIHUPTOBKOW; HaOImOmaTh 32
CBOICTBaMH BEIIECTB M SBJICHUSMH, MPOUCXOASAIIUMH C BEIIECTBAMHU; OIHCHIBATH
XAMUAYECKHH 3KCIEPHMEHT C TMOMOIIBI0 €CTECTBEHHOTO (PYCCKOIO HIIH POHOTO)
S3bIKa M SI3bIKA XUMHUHM; [IeaTh BBIBOJABI 10 pe3yJbTaTaM MPOBEAEHHOTO
IKCTIEPUMEHTA; JocudecKue - TIPOM3BOIUTH MOUCK CYIIECTBEHHON MH(popMaiuu (U3
MaTepuaioB y4eOHHMKA, TBOPUECKOH TeTpaju, MO BOCIPOM3BEACHUIO B MaMSITH
OPUMEPOB U3 JIMIHOTO MPAKTHISCKOTO OTbITA), MOMONHSIOIIEH M pacIIupsromiei
HUMEIOIHECsT JaHHBIC, CO3[aBaTh CIIOCOOBI pEIIeHHs MNpPOOJeM TBOPUYECKOTO U
MOMCKOBOTO  XapakTepa, yCTAHABIMBATh MPUYHHHO- CIICACTBCHHBIC CBS3H]
MPEIOCTABISTH IEMOYKH OOBEKTOB U SIBJICHUIA;

KOMMYHUK@M UGHble: TUTAHUPOBATh y4eOHOE COTPYIHHYECTBO C YYUTEIEM H
CBEPCTHHKAMHM; BJIAIETh MOHOJOTHYECKOM W IHAOTHYecKod (opmamu pedn B
COOTBETC TBUM C HOPMAaMHU POJHOTO SI3BIKA; BHIPAKATH CBOU MBICIH C JOCTATOYHOM
MOJIHOTOW W TOYHOCTHIO; OBJIJICBATh OMBITOM MEKJIMYHOCTHOW KOMMYHHUKAIIHH,
83aumodeticmsue - CTPOUTH COOOIICHHS B COOTBEICTBUM C Y4YeOHOW 3amayeli;
MCIIOJIB30BaTh PEUEBbIC CPEACTBA IS MUCKYCCHH U apI'yMEHTAIIMK CBOECH MO3HIINY;
pecyniamugHble: TPUHUMATH YYeOHYIO 3ajady; ajeKBaTHO BOCHPHHUMATH HH-
bopMalMio yUHTeNs; NIAHUPOSAHUe - COCTABJIATH IUIaH PabOTHI ¢ YUeOHHKOM;
BBINOJHATH 33[]aHKS] B COOTBETC TBHH C MOCTABJICHHOH IENBIO; CO3/1aBATh ajiroPUTM
NMEWCTBUU MO OpraHW3allui  CBOEro pabodyero MecTa ¢ YCTAHOBKOW Ha
(GYHKIIMO HAJTE HOC Th; TUTAHUPOBATH CBOIO IS TEIILHOCTH T10]] PYKOBOJICTBOM YUHTCIIS,
yenenonazarue - GOpMyJIHpOBaTh y4eOHYIO 3a7adyy Ha OCHOBE COOTHECEHHS TOro,
YTO y)KE€ HW3BECTHO YYAIlUMCS, M TOro, 410 €IIE HE HW3BECTHO;0C)UeC MEIeHUd
yuebHbix Oelicmeuili - BBIIONHITH Ja0OPATOPHBIA ONBIT, PabOTATH C TEKCTOM|
naparpada ¥ ero KOMIOHEHTAMH.

Jluunocmuvle ymenus: camoonpedeienue - TPOSBISIOT WHTCIUICKTyalbHBIC U
TBOPYECKUE CIOCOOHOCTH;, JEMOHCTPHPYIOT OTBETCTBEHHOE OTHOIICHHE K
00yueHuro

CTCIEHU OKHC-
JICHUS JICMEHTOB
o popmyam
TUIIPUJIOB.
Bemonusior JIO
Ne 9 -
«O3HaKOMJICHHE
CO CBOMCTBaMU
aMMHaKay).
OnuCBIBAIOT
XAMMYEC KU
3KCTIEPUMEHT C
IIOMOIIIBIO €CTe-
CTBEHHOTO (pyc-
CKOT'O WJIH POJI-
HOT'0) SI3bIKA U
SI3BIKA XAMUH.,
O000maroT u
JIENAIOT BBIBOIBI
O pe3yJbTaTaMm
MPOBEJICHHOTO
JKCTIepHMEHTA

CaHUeM dKc-
MepUMEHTa, €ro
pe3yIbTaToOB U
BBIBOJIAMHU
[omy4arot
XMMHUYECKYIO
uHpopMaIHIO
W3 pa3IUYHbIX
HCTOYHHKOB

24/4

OcHoBaHusL
(YpoK «OmKpbl-
UL HOBbIX

3HaHUL)

OcHoBaHus,
THIPOKC U
TUPOKCO-
rpynmna, IIeI0YH,
HE PacTBOPHUMBIE]
coeu-

HOH.

Ilpeomemnovie ymenus:

00n21CHbL 3HAMb OTIPEACIICHUS TIOHATHH «OCHOBAHHSD, «IIEIOUYM), «KadecTBEHHAs
peaKIsDy, «MHAUKATOPY, KIIACCH(PHUKAIIO OCHOBAHUI 10 PaCTBOPUMOCTH B BOJC;
O00JCHBL YMemb: COCTAaBIIATH (OPMYJIbI OCHOBAHMH W HAa3bIBaTh MX; OMNpPENEJIATh
MPUHAIISKHOCTh HEOPTaHMYECKHX BEIECTB K KJIacCy OCHOBaHMUI 10

HaoOmronaror

J. «O6pasips
OCHOBaHUID).
Bemonusior JIO
Ne 10 -
«KauectBeHHas

[poBoasT
HaOJIIONEHUS
CBOMCTB Be-
IIECTB U TPO-
HCXOISIINX C
HHMMU SIBJICHUH

ITuc EMeHHEBII
OT4ET O TIPO-
nenaHHON pa
6ote. DpoH-
TaJIbHBIA OIPOC
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HEHMS, U3BECT- |(hopMyIie; onpenensTh CTCIICHH OKUCIICHUS DJIEMEHTOB B OCHOBAHHSX; OIMHCHIBATH| PEAKIUs HA YT- | C COONIOICHUEM

KOBas BOJa, CBOWCTBA OTACNBHBIX MPEACTABUTENCH OCHOBAaHHM;, WCIMONB30BaTh TAONHUILY| IEKUCIIBIA ra3y». | mpaBMil

Ka4eCTBCHHBIC  [pacTBOPUMOCTH ISl OIPEICICHHS PAcTBOPUMOCTH OCHOBAHHH. [Inanmpyror u TeXHUKH Oe3-

peakuun, vH-  |Memanpedmemnsie YHuUgepcaivHsle yueoHble oeiicmeus (YY/]):| opranuzyior cBoe| onacHOCTH;

JTUKATOP nosnasamenvHvle: 06w eyuedHbie - OPTaHU30BBIBATH CBOIO YUSOHYIO JAEATENbHOCT;| padodee MecTo. | OpOPMIISIOT
(bopMyJIUPOBATh OTBETHI HA BOMPOCHI YUHTENs; Y4aCTBOBaTh B IPYMIOBON pabote| OImCHBalOT OTYET C OIH-
(Maas Tpymma, Kiacc); coONoaaTh MpaBiia MOBEACHUS U PaboThl ¢ TabopaTop HBIM| XUMUYEC KU CaHHeM JKC-

o0opyloBaHHEM B KaOWHETE XHMHHM, OCBaMBaTh IPHEMBI HCCIICAOBATEIbCKOM
NMEeITeTbHOCTH; Jo2UdecKue - OCYIIeCTBISITh MOUCK HH(pOpMaImu (U3 MaTepHaaoB
yueOHMKA, TBOPYECKOH TeTpaad, MO BOCIPOM3BEACHUIO B IAMSITH MPUMEPOB U3
JTUYHOTO TPAaK THYECKOTO OIIbITA), JOTIONHSIONEH W pacIIUpSIONIeH MMEIOITHecs
TMAHHBIC, CaMOCTOSTENIFHO CO3/IaBaTh CIIOCOOBI PEHICHUS MPOOIeM TBOPUYECKOTO H
MOMCKOBOTO  XapakTepa; YCTAHABIMBATH NPHYMHHO-CJICACTBCHHBIC  CBS3HL
NPENOCTABIATh IEOYKU OOBEKTOB M SIBJICHHI; CTPOUTH JIOTHYECKYIO IETIOYKY|
paccykJIeHH; o0paniathesi ¢ J1abOpaTtopHLIM 000pPYAOBAHMEM B COOTBETC TBUH C
MpaBWIaMH TEXHUKH O€30MacHOCTH; HAOMIOMaTh 3a CBOWCTBAMH BEIIECTB H
SBJICHUSIMH, TPOUCXOMSIIIUMH C  BEIIECTBAMH;  OIICHIBATH  XHMHYECKHIA
HKCTIEPIIMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WITH POJHOTO) S3BIKA U S3BIKA
XIMUY; IeNaTh BBIBOIBI IO pe3yIbTaTaM MPOBEACHHOTO 3KCIIEPUMEHT;
KOMMYHUKAmMUGHble: TUIAHUPOBATH y4eOHOE COTPYAHUYSCTBO C YUYHTEIEM U
CBEPCTHHKAMHM; BJIAZICTh MOHOJOTHYECKOM W JHaormdeckoil (opmamu pedn B
COOTBETC TBUM ¢ HOPMAaMHU POJIHOTO SI3BIKA; BBIPAKATh CBOU MBICIH C JOCTATOYHOMN
MOJIHOTOW M TOYHOC ThIO, YMEHHE KOPPEKTHO BECTA IHAIOT W ydYac TBOBATh B
IUCKYCCUH; G3aumooelicmeue - CTpOUTh COOOIIEHHS B COOTBEICTBUM C Y4COHOM
3aaveli; HCTONB30BaTh PEUEBBIC CPENCTBA VISl AUCKYCCHI U apTyMECHTALIH CBOEH
TTO3UIINH,

pezynisamueHble: TIPUHUMATH y4YeOHYIO 3a/1ady; aJeKBaTHO BOCTPHHMMATH HH-
GbopMaIMIO YUUTENS; MIGHUPOSAHUE - COCTABNIATh IUIaH C YYCOHUKOM; BBIIOJHSITH
3a/laHusl B COOTBETC TBUU C IOCTABJIEHHOM LIENbIO; CTPOUThH AITOPUTM JEHCTB Uil 1O
OpraHm3alui CcBOEro paboyero MecTa C YCTAHOBKOH Ha (DyHKIIMOHAJIBHOC Th;
IUIAHUPOBATh CBOIO JESTENFHOCTh TOJX PYKOBOJCTBOM YUHTENS; OCVIUYECHGLEHUE
yuebHbix Oeticmeuil - BBITOIHATL JTa0OPATOPHYIO PadoTy.

Jluunocmuovle ymenun: camoonpeoeierie - TEMOHCTPUPYIOT UHTEIUICK Tyallb HBIE U
TBOPYECKHUE CIOCOOHOCTH; MPOSIBILSIIOT OTBETCTBEHHOE OTHOIICHHE K OO0Y4EHHUIO

9KCTIEPUMEHT C
MIOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O WU POA-
HOT0) sSI3BIKA 1
SI3BIKA XUMUH.
O000maroT 1
JIETIAIOT BBIBOJIBI
0 pe3yJIbTaTaM
MIPOBEICHHOTO
SKCTICpUMEHTA

MePUMCHTA, €To
PE3yNbTaTOB U
BBIBOJIAMHU
[omy4aror
XUMUYECKYIO
UHPOPMAIHIO
U3 Pa3INYHBIX
HCTOYHHKOB
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OcHoBaHus (ypox
ompabomxu
yMeHutl u pe-
@nexcuu)

OcHoBaHwus,
THIPOKCUI- HOH,
THIPOKCO-
rpyIa, MIeI04u,
Hepac TBOPUMEIE
COCIMHEHHS,
HU3BECTKOBAs
BOJIA,
Ka4YyCCTBCHHBIC
peaxkuuu, UH-
JIMKATOP

Ilpeomemuovie ymenua:

O00JCHBL 3HAMDb OTIPEACTICHUS TOHITHH «OCHOBAHUS», «IIETOUY», «KadeCTBEHHAsS
peaKIsDy, «UHAUKATOPY», KIIACCHU(HUKAIMIO OCHOBAHHUH IO PACTBOPUMOCTH B BOJC;
00721CH bl YMemb. COCTABIATH (POPMYIIBI OCHOBAHMHA W HA3BIBATh MX; ONPEACIIITH
MPUHAIICKHOCTh HEOPTaHWUECKUX BEIIECTB K KIIACCY OCHOBaHWHA MO (opMyIie,
CTENIeHH OKHCJICHHS 3JEMEHTOB B OCHOBAHMSX; ONUCHIBATH CBOMCTBA OTIENBHBIX
npeAcTaBUTeNIEd OCHOBAHMM; HCIIOJB30BaTh TAONUIy PacTBOPUMOCTA  JUIs
OTpeJieNieH!sl PacTBOPHUMOCTH OCHOBAHHWH, YCTAHABIMBAaTh TE€HETHUYECKYIO CBSI3H
MEXJTy OKCHIIOM U THAPOKCHIOM, U Ha00OPOT.
Memanpeomemnule YHU6epcanvHvle
no3nasamenvHble:

0bweyuebHbie - OPraHIM30BBIBATE CBOIO YUEOHYIO NEATEIbHOCTH, (DOPMYIUPOBATH
OTBETH HA BOMPOCHI YUHUTRIIS; Io2uyYeckKue - OCYIIECTBITh MIOUCK UHpOpMAIiU (U3
MaTepHaioB y4eOHHKa, TBOPYECKOW TeTpaay, MO BOCTIPOU3BEICHUIO B MaMsTH
MPUMEPOB W3 JIMYHOTO TPAKTHYECKOTO OIbITa), JOMONHSIONIEH U pacIIupsIonen
UMEIOIINECs JaHHBIe, CcuHme3 - COCTABJIATH LEJIoe M3 YacTel, B TOM YHCIIQ
CaMOCTOSITENBEHO JOCTPAaUBATh C BOCIIONHEHHEM HEOCTAIONINX KOMIIOHEHTOB;
KOMMYHUKAmMuU6Hble: TUIAHUPOBATh y4eOHOE COTPYIHMICCTBO C YyUHTCNEM WU
CBEPCTHUKAaMHM; BJIAIEeTh MOHOJOTHUECKOM W IHaIormdeckodl (opmamMu pedn B
COOTBETC TBUM C HOPMaMM POJHOTO S3bIKa; BRIPAXKaTb CBOU MBICIH C JOCTATOYHOM
MIOJTHO TO i ¥ TOYHOC Th10; YMETh KOPPEK THO BECTH INAJIOT, Y4aCTBOBATh B AUCKYCCHH;
e3aumooeticmeue - CTPOUTH COOOIICHHS B COOTBEICTBMM C Yy4ueOHOH 3amadeii;
HCTIOJNB30BaTh PEUYECBBIE CPEICTBA TS TUCKYCCHU M apryMEHTAIIMN CBOCH IMO3UIINM;
pezynamuensle: TIPUHIMATH ydeOHYIO 3a/1ady; aJeKBAaTHO BOCTPHHMMATH HH-
(bopMaImIo yIUTEI s, nIaHUPOBaHUe - COCTABILATH ITaH OTBETA; pabOTaTh C TeKCTOM
maparpajga ¥ ero KOMIIOHCHTAMWY; yerenonaeanue - (HOPMyNIHPOBATH YIEOHOIO
3a/1a4y Ha OCHOBE COOTHECEHHS TOr0, YTO YK€ M3BECTHO YYALIUMCS, U TOTO, YTO eI
HE M3BECTHO.

JIuunocmHble ymeHua: camoonpedeietie - posBISIIOT OTBETC TBEHHO € OTHOIIICHUE
K 00y4YeHHIO; EMOHC TPHPYIOT O3HABATEI FHBIH HHTEPEC W MOTHUBEI, HAIp aBICHHEIC
Ha U3yYEHHE MPOTPaMMBI

oelicmeus

(VYID:

yueoHble

Hao0mromaror

A. «Bmenenue
OKPaCKH UH/IH-
KaTopoB B IIIe-
JI0Yax»

A. «3menenue
OKpacKu
YHUBEPCAITBHOTO
WHIUKATOpa B
Ieroyaxy.
Hcnone3yroT Tab-
JIMILy pacTBOPHU-
MOCTH JIJISt
oTpeieTIeHus
PacTBOPUMOCTH
OCHOBaHHUH.
YcTanaBnuBaoT
TeHETHYECKYIO
CBS3b MEXKIY
OKCHJIOM U OC-
HOBaHHEM, U
Ha000pOT

Ilonyusarot
XHUMHUYECKYIO
HHPOPMAIIUIO U3
pa3IMYHBIX
UCTOYHHKOB.

Nnnusugy-

AITBHBII

(pOHTATBHBI I

orpoc.

10 KapTouKam

b4l

Pa6ora

26/6

Kucnotel
(ypox «omkpbi-
Musi» HOBbIX

Kucmora,
KHCJIOPOJIOCOIEP

Ilpeomemnovte ymenus:
OdondicHbl  3Hamb  OTNPEACNEHUS TOHATHH «KHUCJIOTBDY, «KHCIJIOPOJCOAEpIKAIIIe

Karque, oec-

KHCJIOTBD», «6CCKI/ICJIOp0,I[HBIe KHUCJIOTbD), «KKHUCJIOTHAsA CpCaa», «IiCJIouHasd

HaoOmronaror
J. «O06pa3ip
KUCJIOD).

[Nomyyvaror
XIMHYECKYTO

IIncsMeHHBI

OoT4eT O

HuH(pOpMAIUIO

JIeJIaHHOM pa-

1po+
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3HAHUL) KHUCJIOPOJIHBIE,  |cpeliay, «HEeHTpanbHas cpenay, «irkaia pHy»; Ha6nronaror W3 pa3MYHBIX | OOTe.

OCHOBHOCTh, O00IAHCH L yMemb: COCTABIISITE (POPMYJIBI KACIIOT; KJIac CU(UIMPOBATh KHUCIOTHI J. «/3MeHeHHne | HICTOYHHKOB.

pH-cpens 10 OCHOBHOCTA W COJEPKaHWIO KHCIIOPOZA; OIpPEENsATh NPUHAMISKHOCTh He-| OoKpacku uHau- | [IpoBogst mc-
OpraHMYeCKUX BEIIECTB K KJIACCy KHCJOT MO (opMmyJie; ONHMCHIBATH CBOWMCTBA| KATOPOB B KUC- | CJICJIOBAHUE
OTIENIBHBIX TPEJC TABUTENIEH KHUCIIOT, MUCIOIB30BaTh TaOMUIly pacTBOPHUMOCTH AJIS| JIOTaX» U cpenbl pac-
ompeJieNieHNsl paCcTBOPHUMOCTH KHCIIOT, YCTAHABIMBATh, TEHETHUECKYIO CBBH Mexy| «I3MeHeHue TBOpA C T0-
OKCHJIOM U THIPOKCHIOM, U HA00OPOT, UCCIIENOBAThL CPEbl pacTBOpa C IMOMOIIBIO| OKPACKH MOIIIBIO UHIH-
WHJIUKATOPOB; OGOPMIIATL OTYET C ONMMCAHUEM DKCIIEPUMEHTA, €r0 Pe3yJbTaTOB H| YHHBEPCAIBHOTO | KaTOpOB,
BBIBOJIOB; COCTABJISAITh HA OCHOBE TEKCTAa TaOJUIIBI, B TOM YHCJIC C NMPHUMEHEHHWEM | HHIUKATOpa B 9KCTIEPHMEHTAT
cpeact UKT. KHUCJIOTaX. BHOE pa3inde-
MemanpeomemHule YHUgBepcaibHble yueoHbvle oeiicmeus YY/):| A. «Onpenencunue| HIE KUCIOTHI U

no3nasamenwvHoule: 0o6weyuebHbie - OPTraHN30BBIBATE CBOIO YUEOHYIO IESITEIbHOCT;
(opMyIIpOBaTH OTBETHI HA BONPOCHI YUHTENS; Y4acTBOBAaTh B TPYMIIOBOIH paboTe
(Mamas rpyrma, Kjacc); CoOJ0IaTh MpaBmia MOBEISHUS U paboThl ¢ J1abopaTop HEIM
obopynoBaHiHeM B KaOWHETe XHMHH; OCBaMBATh MHPHEMbI HCCIIEAOBATEI bCKOM
NeSTENbHOCTH;, OCYIIECTBIATh pedaeKkcHio Cnoco00B W YCIOBHA JeHCTBUS,
KOHTPOJIb U OLEHKY IIpoLiecca M Pe3yJbTaTOB MAESATENbHOCTH; CaMOCTOSTENBHO

BBIIENAT> M (GOPMYJIMPOBATh I[O3HABATENBHYIO II€JIb; BBIIOJNHATH TOUCK
HEOOXOAMMOM wMH(pOpMAIMK;, pemate padouMe 3aJa4dl ¢ UCIOJIB30BAaHHEM
obmenocTynupix  wHCTpyMeHTOB  WMKT W HWCTOYHMKOB  HWHQOp Maluy;

CaMOCTOSITSILHO CO3/aBaTh AJITOPUTM JEATEIBHOCTH TMPU PEUICHUM MpodiIeM
TBOPYECKOTO M TOWCKOBOI'O  XapakTepa;, oOpamatees ¢ J1abopaTtop HbIM
000pyTOBaHWEM B COOTBETC TBHU C NPaBWIAMM TEXHUKH 0€30MacHOCTH; HAOJIIOIaTh
3a CBOMCTBAMM BEIECTB U SBJICHUSAMU, MPOUCXOISIIUMU C BEIIECTBAMHU; ONHCHIBATH
XUMHYECKUH JKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOrO HIIM POIHOTO)
S3bIKAa M A3bIKa XHWMHWHM, [J€JIaTh BBIBOJABI IIO pesym,TaIaM HpOBeILCHHOFO
SKCTICPUMEHTR; JlocudecKue - OCYIIECTBIIATh MOUCK WH(opMamu (U3 MaTepuaioB
yUeOHHKA, TBOPYECKOH TeTpaad, MO BOCTIPOM3BEJCHHIO B TAMSATH TPHUMEPOB W3
JTMYHOTO TPAaK THYECKOTO OIIbITA), MOTIONHSIONMIEH W PACIIUPSIONIEH WMEFOIIHECS
JTaHHBIC; CaMOCTOSTEJIBHO CO3JIaBaTh CIOCOOBI PEIICHHs MPOOIeM TBOPYECKOTO U
MOMCKOBOTO  XapakTepa, yCTAHABIMBAaTh MPUYUHHO-CJIECACTBEHHBIE  CBS3Y;
MPEAOCTABIIATh LIEMIOYKH OOBEKTOB W SIBIICHUH; CTPOUTH JIOTHYECKYIO IIEMIOYKY
pacCyXJICHHI; MPOU3BOJIMTH AHATIN3 UCTUHHOCTH yTBEPKICHHH;
KOMMYHUKAMUGHble: TUIAHUPOBATh YYEOHOE COTPYNHHUYSCTBO C YUHTICIEM H
CBEPCTHUKAMH; BJIAJICTh MOHOJIOTHYECKOM M JHAIIOTUIECKON (hOpMaMH pedr B

pH paznnasbx
cpem»*.

Bemonnsror JIO
Ne 11 - ompenens-
1T pH pactBOpOB
KHCJIOTHI, IEJI0YH
Y BOJIBL
[Tnanupyror u
OpPraHu3yloT CBOE
pabouee MecTo.
OnucIBaroT
XUMHYEC KUH
9KCTICPUMEHT C
TOMOMIBIO ecTe-
CTBEHHOTO (pyc-
CKOT0 WJIU pOJI-
HOT0) SI3BIKA 1
SI3BIKA XUMUH.
O000maroT 1
JIETIAI0T BBIBOJIBI
0 pe3yJIbTaTaM
MPOBEAECHHOTO
JKCIEpPUMEHTA.
Hcnons3yror

TabNuLy pac-
TBOPUMOCTH IS

omnpesiene-

MIEJTOYH C
TTOMOIIIBIO
VHJIUKATOPOB
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COOTBEIC TBUM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKAaTh CBOM MBICIH C OCTATOTHOMH
MOJTHOTOH M TOYHOCTBIO; 83aUMOOelicmal e-CTPOUTh COOOIIEHNS B COOTBEICTBUH C
yaeOHOI 3amadei; WCIONB30BATh pPEUEBLIE CpPENCTBA ISl IHCKYCCUH U]
apTyMCHTAMN CBOEH MO3UIINH;

pezyniamueHble: TPUHUMATH y4eOHYO 3a/ady; aJeKBaTHO BOCIPHHAMATH HH-
dbopMalMI0 YUUTENS; NIAHUPOBAHUE - COCTABIIATH IUIAH PaboThl C YYEOHHKOM;
BBINOJTHATE 38JaHHSI B COOTBETC TBHH C MOCTABJIEHHO IENBIO; CO3/aBaTh ajropPUTM
NEMCTBUH 1O OpraHu3allid CcBoero pabouero Mecta C YCTAHOBKOW Ha
(YHKIIMO HAJTE HOC Th; IUTAHAPOBATH CBOIO ACSTEIHLHOCTH IO PYKOBOJCTBOM YUHTEIIS;
ocyujecmenerue yuebHvix oeticmeuil - BHITIOJNHATE JTa0OPATOPHYIO PadoTy.
Jluunocmuvle ymeHusn: camoonpedeienue - JIEMOHCTPUPYIOT OTBETCTBEHHOE
OTHOIIEHHE K 0OyUYCHHIO.

HUS pacTBopu-
MOCTH KHUCJIOT,
VYcTaHaBauBawOT
TeHE T €CKYIO0
CBI3b MEX T
OKCHJIOM "
TUIPOKCHIOM, U
Hao0opoT

2717

Kucnotsr (ypox
ompabomxu
YMeH Ul U pe-
@nexcuu)

Kucnora,
KHCJIOPOJIOCOJIEP
JKalue, OecH
KHCIIOPOJTHEIE,
OCHOBHOCTb,
pH-cpensr

IIpeomemmnvie ymenusa:

00nJICHbl  3HamMb  ONPEAENEHNUsS MOHATHH «KHUCIOTBY, «KHCIOPOACOAEpHKAIIHe
KHCIIOTBD», «OECKHUCIOPOIHbIE KUCTIOThDY, «KUCIIOTHASL CPelay, «ILEI0YHas Cpenay,
«HeWTpasbHasl cpena», «ukana pHy;

0072ICHbL YMemb. COCTABIATE (HDOPMYIBI KUCIIOT, KIACCU(PUIMPOBATS KUCIOTHI MO
OCHOBHOCTH M COIEPKAHMIO KHCJIOPOJA; OIpENeNsiTs IPUHAUISKHOCTh He-
OpPraHMYeCKHX BEIIECTB K KJIAacCy KHCIOT 1O (OpMYyJie, CTCCHH OKHUCICHUS
3JIEMEHTOB B KHCJIOTAX; OIKCHIBATH CBOWCTBA OTHENBHBIX MPEJC TAaBUTENEH KHUCIIOT;
UCTIONB30BaTh TAOIHUILy PACTBOPUMOCTH JJISI ONpENENCHUS PACTBOPUMOCTU KHUCJIOT,
YCTaHABIMBATh TEHETUUECKYIO CBS3b MEXJIy OKCHIOM M THIPOKCHIOM, U HA0OOPOT;
HCCJENIOBaTh Cpesl pacTBOpa € IIOMOINBIO HHAMKATOPOB; O(GOpMIIATE OTIET ¢
OIMNCAaHUEM DKCIIEPUMEHTA, €r0 PEe3yNbTATOB U BHIBOJOB; COCTABIITH Ha OCHOBE
TeKCTa TAaONUIEL, B TOM 4Hclie ¢ npumeHeHneM cpencts UKT.

Memanpeomemnule YHugepcanvHvle yuebHbvle delicmeus YV:
nosnasamenvhbie: obujeyuedHvie - OPraHN30BbIBATE CBOIO YUEOHYIO €SI TENbHOCT;
y4acTBOBaTh B TPYMIOBON paboTe (Majas rpymnma, Kiacc); coOmoath MpaBmia
MOBEJIeHNsT W PaboThl ¢ JiabopaTopHbIM 00OpylnoBaHMEM B KaOWHETE XHUMUU;
CaMOCTOSITEIBHO BBIACIATh MO3HABATENIBHYIO IENb; (OPMYIHPOBATH IPOOIIEMY;
CO3/1aBaTh AITOPUTM JSSITEIHHOCTH IIPH PEIICHHH IIPOOIEeM TBOPUECKOIO W
MOMCKOBOTO ~ XapakTepa; oOpamateCs ¢ JTabopaTopHBIM 00OpyAOBaHHEM U
HarpeBaTeIbHBIMA NPHOOPaMU B COOTBETCTBMM C NpaBWJIaMH  TEXHHUKH
Oe3omacHOCTH; HaOJIOAATh 32 CBOWCTBAMHU BEIIECTB U SBJICHUAMH, MPOUCKO-

Bemonssror JIO
Ne 12 - «Ormpe-
nenenue pH mu-
MOHHOTO U 510-
JIOYHOTO COKOB HA
cpese II0A0BY.
IImanupyror u
OpPraHM3yIOT CBOE
pabouee mecTo.
OrmuchIBaOT
XUMUYEC KU
3KCTICPUMEHT C
TTOMOIIBIO eCTe-
CTBEHHOTO (pyc-
CKOTO WJIH POJI-
HOT0) sI3BIKA 1
sI3bIKA XUMUH.
O000maroT 1
JIETIAOT BBIBOJIBI
0 pe3yJIbTaTaM
MPOBEJICHHOTO
AKCIIEpUMEHTA.

[onyyaror
XUMHYECKYIO
uHOpMAaIHIO
W3 Pa3IMIHbIX
HCTOYHUKOB.
Hccnenyror pH
Pa3IMYHbIX
IUIOJOBBIX
COKOB.

[TucpmeHHbIt
OT4ET O TIPO-
JeJTaHHOW  pa-
bote. Nunu
BUIYQJIbHBI 1
(pOHTATEHBI I
omnpoc
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[UIIIIMA € BEIIECTBAMU; OIMCHIBATh XUMHYCCKHI JKCIEPUMEHT C MOMOIIBIO
€CTECTBEHHOT'0 (PYyCCKOTO WM POJIHOTO) S3bIKA U A3bIKAa XMMUU; JAETaTh BBIBOJIBI MO
pe3yabTaTaM IIPOBENCHHOTO OSKCIIEPUMEHTA; J02UYecKue - OCYIIECTBISTH ITOHUCK
uadpopMamm (M3~ MarepuaioB  y4eOHHMKA, TBOPYECKOH  TeTpaad, IO
BOCIIPOM3BEICHUIO B MAaMATH NPHMEPOB W3 JIMYHOTO MPAKTUYECKOTO OIIBITA),
TOTIOJTHSTIONIE Y M pacIIMPSIONIel HMEIOIIUECs JaHHBIC; CaMOCTOSTEIBHO CO3/1aBaTh
CIOCOOBI pelIeHus Mpo0IeM TBOPUECKOTO U MIOUCKOBOTO XapaKTepa; yCTaHABINBATH
MPUYIHHHO-CJICJICTBEHHBIC CBSI3U; TPEIOCTABJIATH IIETIOUYKN OOBEKTOB U SIBJICHHIL,
KOMMYHUKAM ugHble: TUIAHUPOBATh y4eOHOE COTPYIHHYECTBO C YYUTENIEM H
CBEPCTHUKAaMHM; BJIAIEeTh MOHOJIOTHYECKOM M Iuajormdeckoil ¢opmamu peun B
COOTBEIC TBMM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKAaTh CBOM MBICIH C JOCTATOTHOMH
MOJIHOTOW W TOYHOCTHIO; y4acTBOBATh B IUCKYCCHUH; G3aumooelicmgue - CTPOUTH
COOOIIEHUS B COOTBETCTBUU C Y4EOHOH 3ajaveil; NCTIOIF30BATh PEUCBBIC CPEICTBA
VTS TUCKYCCHUM U apTyMEHTAIIMKM CBOEH MO3HITHY;

pezynamugHple: TPUHUMATH y4eOHYO 3a/1ady; aJeKBaTHO BOCIPHHUMATH HH-
dbopMaIMI0 YUUTENS; NIAHUPOBAHUE - COCTABIIATH IUIAH PaboOThl C YYCOHHKOM;
BBIIOJTHATE 33IaHUSI B COOTBETCTBHH C IOCTABJICHHOHN IENHIO; CTPOUTH aJTO PUTM
NEMCTBUH 1O OpraHM3allMd cBoero paboyero MecTa C YCTAaHOBKOH Ha
(YHKIIMO HAJTE HOC Th; TUTAHAPOBATH CBOIO ACSITEIHHOCTH ITO]] PYKOBOACTBOM YUHTEILS,
OTpeNeNsiTh MOCIE0BATENILHOCTh IEUCTBUM; ocyuyecmeneHue yueOHbIx 0eticmeuti
BBINIOJTHATE JIA0OPATOPHYIO padoTy.

Juunocmuute ymenun: camoonpeoeierie - IPOSBIISIOT OTBETC TBEHHO € OTHOIICHHE
K 00Y4CHHUIO; JIEMOHCTPUPYIOT MO3HABATENIBHBIN MHTEPEC K U3YUYCHHUIO MPEIMETA.

28/8

Comu kak TpoOU3-
BOJHBIC KHCIIOT U]

OCHOBaHHMH.
(ypox «omKpbi-
MUsLY HOBbIX
3HaHutl)

Conn, HOMEH
KJIatypa  COJICH,|
MOBApEHHAas COJIb
pacTBOPUMBIE,
Majo-
pacTBOpUMBIE,
HepacTBOPUMBIE
cou

Ilpeomemnovie ymenus:

00191C H bl 3HaMb OTIPEICIICHAC TIOHSITHS «COJII»;

O00NICHbL yMemb: COCTABIATH (POPMYIIBI COJIEH MO BAJICHTHOCTIM, 3apsiaM HOHOB;
OMNPENICIATh MPHUHAICHKHOCTh HEOPTaHMYECKHX BEIIECTB K KJIacCy CONeH Io
(dbopmynie; onMCHIBaTh CBOWCTBA OTIENBHBIX TP EACTABUTENCH COJIel; UCTIONBE30BATh
TaONMIly PAacTBOPUMOCTH JJIsi OTIpENENIEHUs pac TBOPUMOCTH COJel; oQopMIIsATh
OTYET C OIMMCAHWEM OJKCIIEPUMEHTA, €T0 PE3YNbTATOB M BBIBOAOB; COCTABIATH HA
OCHOBE TeKCTa TAaONHWIBIL, B TOM 4ncie ¢ npumenenreM cpencts UKT.
Memanpeomem nvle yHugepcaibtble yueonvie oeiicmeusn (YY/1):
nosnasamenvnule: 0OujeyuedHvie - OpPraHN30BbIBATh CBOIO YUEOHYIO JesTellb-

HaoOmronaror

J. «O6pa3ipl
coJein.
Bemonustor JIO
Ne 13 -
«O3HaKOMJICHHE C
KOJUIEKIIHEH
conei». [Imanu-
PYIOT ¥ OpTraHu-
3yIOT CBOE pa-
Oouee MecTo.

[NomywaroT
XIMUYECKYTO
nH(MOPMAIIUIO U3
Pa3INYHBIX
HCTOYHHKOB.
Hcnonp3ytot
TAONMWIly  pacA
TBOPUMOCTH I
OTIpe/ICICHH ST
PacTBOPHUMOCTH
co-

ITucpmeHH bl

OTYET O TpOo-
JETaHHOM ~ pad
6ote. NunuA
BUIYyaJIbHBI 1
(pOHTAIBHBI I

oIpoc.
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HOCTh; (DOPMYIHPOBATH OTBETH HAa BOIPOCH YUUTENs; y4acTBOBATH B TPyYImoBoH OmichBarOT neit. [lpoossiT
pabore (Mamas Tpymma, KIacc); oOcBaWBaTh NPUEMBI HCCJEAOBATENILCKOMW| CBOWCTBA coJieil | HaOmroneHus 3a
NESITENIBHOCTH; COOJIONATh TpaBWia TOBEACHUS W PaboThl ¢ JabopaTtopHbIM| Ha IPUMEpPE CBOICTBAMHU Be-
00opyzoBaHHeM B KaOMHETE XMMHH; CaMOCTOSTEIHHO BBIICIAT W (POPMYJIIH POBATH| XJIOPUIA HATPHS, | IIECTB U IPO-
MO3HABATENBHYIO LIEJIb; CO3/IaBaTh AITOPUTM JESATEILHOCTH MPH penie UM mpooiieM| KapOoHaTa HCXOJSIIUMU C
TBOPYECKOT'O W IOWCKOBOTO  XapakTepa; oOpamarteCs ¢ J1a00paTopHbIM| KalbIWs, HHUMH SIBJIC-
000pyIOBaHUEM B COOTBEIC TBUU C NPAaBMIIAMH TEXHHKHU 0€30MacHOCTH; HaOMonaTh| pocdaTa Kaabls | HUSMH C CO-
3a CBOMCTBAMH BEUICCTB U SBJICHUSAMH, TPOUCXO MU C BEIECTBAMU, OMUCHIBATH| C TOMOIIBIO OroeHIeM
XUMHYECKHIA IKCIIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WIM POIHOTO) POMHOTO SI3BIKA H | TIPABMIT TeX-
S3bIKA U A3bIKA XUMUU, NCJIAaTh BBIBOJBI 0 PE€3YyJIbTaTaM Ha6H}O}IGHHﬁ; JocudecKkue -| a3blKa XUMHU, HUKH 663'
CO371aBaTh CIOCOOBI perIeHrs MpoOIeM TBOPUECKOTO M TMOMCKOBOTO XapakTepa;| oopMILIIOT pe- | OMacHOCTH.
YCTAHABJIMBAThH NMPUIMHHO- CJICACTBEHHBIC CBS3W; IPEICTABITH IETIOYKH OOBEKTOB| 3yNbTathl B Buae | Jlemaror noma
U SIBJICHUIA; TAOJIMIIBI, NTENA0T| MOA00PKY Ma-
KOMMYHUKamueéHble: TUIAHUPOBATH Yy4yeOHOE COTPYAHMYECTBO C YUHTENIEM H| BBIBOJBL TepUajoB Mo
CBEPCTHUKAM U, BJIJCTh MOHOJIOTHUECKON M JUaJOTMYeCKON (opMamMu peyd B Teme «Coiu B
COOTBETC TBUM C HOPMAaMHU POJIHOTO SI3BIKA; BBIPAKATh CBOM MBICIIH C JOCTATOYHOM HaIIeH KU3HI»
TIOJTHOTO ¥ TOUHOCTHIO; 83auMooelicmaue - CTPOUTh COOOIICHMS B COOTBETCTBHU C
yaeOHO 3amadei; WCTONB30BAaTh pEUEBbIE CpPENCTBA ISl OUCKYCCHUH U]
apTyMCHTAIMM CBOEH O3UIINN;
pezyisamueHble: TPUHUMATH y4YeOHYIO 3a/1ady; aJeKBaTHO BOCTPHHHMATH HH-

(hopMaLMI0 YUUTENS; HIAHUPOBAHUe - COCTABIATH TUIAH pabOThl ¢ y4eOHHUKOM]
BBITIONTHSTh 33/IaHUsI B COOTBETC TBHM C TOCTABJICHHOU 1E€TH10; CO3/1aBaTh ajlrOPUTM
NEMCTBUN 1O OpraHu3allid CcBoero pabodero wMecTa C YCTAHOBKOW Ha
(YHKIIMO HUTLHOCTh; yenenoaazarnue - GopMyIUpoBaTh yueOHYIO 3a7a4y Ha OCHOBGE
COOTHECEHHS TOT0, YTO YK€ M3BECTHO YYAIIMMCS, U TOTO, YTO eIle HEe M3BECTHO;
ocyujecmenerue yuebHvix Oeticmeutl - BBIIOIHATh JTa0OPATOPHBINA OTIBIT.
Juunocmuvie ymenusa: camoonpedenrenue - AEMOHCTPUPYIOT OTBETCTBEHHOE
OTHOIIIEHHE K O0YYCHHIO.

29/9 |Conu xax upous-{Conb, kucnotHeidl/Ipeomemnvie ymenus: IonyuaroT xu-| [IpenctaBisor (PpoHTANBHBIN
BOAHBIE KHCIIOT H|OCTATOK, CPETHsS|O00194CH bl 3HamMb OTIPEAEICHNAC TOHSITHS «COIII»; MHYECKYTO uH- nHpopmario [ompoc.  Camo-
OCHOBaHMH  (YPOKICONb, OCHOBHAS|0OMJICHbL YMemb: COCTABIATE (POPMYIBI COJEH MO BaICHTHOCTIM M CTENeHSIM |(pOpMaIrio 13 o TeMe CTOSTeNIbHAS
ompabomxu COJIb, KHCJTasjOKHCJICHHUS DJIEMEHTOB, a TAKXKE 3apsgaM HOHOB, YKa3aHHBIM B TaONWIle pac-pa3imuHblx  ¥cH «Conm» B BUIE [paboTta B mapax g
yMeHuii U pe{codb. TBOPUMOCTH KHCJIOT, OCHOBAHHH W COJICH; ONpPEHeNsITh MPUHAICKHOCTs HEOP-|[TOYHHKOB. TaOJMI, CXeM, [B3aMMO-
aexcuu) TaHUYECKHX BEIIECTB K KJIacCy coJiel mo (popmyJie; OMUChIBAaTh CBOMCTBA OTIEIbHBIX OTIOPHOTO MPOBEPKON.

Mpe/ICTABUTENECH COJICH; UCTIONB30BATh TAOIHIy PACTBOPUMOCTH ISt KOHCIICKTA,
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OTpe/ieIeHnss pacTBOPUMOCTH COJIEH. B TOM 4YHCJE (
Mem anpeomemnule YHugepcanvHsle yuebdHble deiicmeusn YY) MpUMEHEHUEM
no3nasamensvHbvie: 06ueyyebHbie - OPTaHM30BEIBATE CBOIO YICOHYIO IESITENHHOCT; VKT.
(opMyIIMpOBATH OTBETHI HA BOMPOCHI YUHUTEINS;, MCIIOIH30BATH HPHEMBI pabOTHI C CocTaBHUTH
nHpopMammedt (MOMCK © OTOOP HMCTOYHHKOB HEOOXOIMMOW HWH(OpP MallH, CHHKBEHH  TIO
crcTeMarmzanus MHQOPMaLnm); cuHmes - COCTABIATH LIEJIOE U3 YacTel, B TOM YHCJIg Teme «Com»
CaMOCTOSITENIBHO JOCTPaMBaTh C BOCIIOJHEHWEM HEJOCTAIONIMX KOMIIOHEHTOB;

OCYILECTBIIATh BHIOOP OCHOBAaHMH M KPHTEPHEB Ul CPaBHEHWs, KJaccCHU(pUKaIHH
00BEKTOB;

KOMMYHUKAM ugHble: TUIAHHUPOBATh y4eOHOE COTPYJHHUYECTBO C YUYHTCIEM H CO
CBEPCTHHKAaMHM; YMETh KOPPEKTHO BECTH MAWAJOrl, YYacTBOBATh B HCKYCCUM;
é3aumodeticmeue - CTPOUTH COOOIIECHWS B COOTBEICTBUM C Yy4YeOHOW 3amadeii;
HCTIOJNB30BaTh PEUYEBbIE CPeICTBA VIS IMCKYCCUH M apI'yMEHTAllN CBOEH MO3HINY;,
pecynamueHple: TPUHUMATh Y4eOHYIO 3ajady, aJeKBaTHO BOCHPHHUMATh HH-
(bopMaLMIo YUHTeIN S, NIAHUPOSaH e - COCTABIATH IUIAH 0TBETa; paboTaTh C TeKCTOM
naparpada u ero KOMIOHEHTAMH.

Jluunocmnule ymenua: camoonpeoenenue - TeMOHCTPUPYIOT HHTEIUIEK TyallbHBIE 1
TBOPYECKHUE CIIOCOOHOCTH; TPOSIBIISIOT OTBETCTBEHHOE OTHOILICHHE K OOYYEHHUIO.

30/10 [O606mieHne  3HAa{ OKCHIBI - IIpeomemnvie ymenusa: Oo6o6mator 3Ha- | [IpenctaBnstor | OpOHTANBHBIM
HUA O Kiaccuu- KUCIOTHBIE U |00IICHbL 3HAMb OTIPENieNICHUs, Ha3BaHUsl M KJ1ac CU(UKALUIO COSANHEHUI: OK CHUIIOB,| HUSI O cocTaBe, | mHpopMmaimto | ompoc. Tectu-
KallMd  CJIOXKHBIX| OCHOBHBIE; OC- [KHCIIOT, OCHOBAHHH, COJIEi; KJIaCCU(DUKAIMH 1 TI0 TeMe pOBaHue 10
BEIIIECTB HOBaHUS - pac- [00icHbl yMems: PemaTh IKCIIEPUMEHTAIIBHBIC 3a1adH Ha PaclO3HABAHKE BEIIECTB;| HOMEHKIIATYpe «OCHOBHBIE Teme «OCHOB-
(ypox 06uweme] TBOpUMBIE (e~ [KITacCH(HIINPOBATh: CIOKHBIC HEOpraHWIECKHe BEIIeCTBa IO COCTAaBY Ha OKCHJBL| CJIOKHBIX Be- KJIaCCHI HEOp- | HbIe KJIACCHI
mMooos02u4eckol | I0YN) U Hepac- |OCHOBAHMS, KHCJIOTHI M COJH; OCHOBAHMS, KHCJIOTBI M COJIM IO Pac TBOPHMOCTH B| IIECTB. TaHWYECKUX HeopraHnyie-
HanpasneHHocmu) | TBOPUMBIE; BOJIE; KUCJIOTHl [0 OCHOBHOCTH M COJEPXKAHHIO KHCJIOpPOJa; CPaBHMBATh OKCHABL| [pymnmoBas pa- | coenMHEHMI» B| CKUX COEAU-

KHCJIOTHI pac-  |KHCJOTBI, OCHOBaHMS M COJHM 1O COCTaBY; OIpPENeNATh IPUHAIICKHOCTh| O0TA: COCTABIISIOT BUJE TAOJIUL, | HEHWID

TBOPUMEIE U
HEPacTBOPHUMEIE;
KHCJIOTH OHO-,
ABYX-,
TPpEXOCHOBHBIE;
KHUCIIOTHI Oec-
KHUCJIOPOJTHBIC U
KHCJIOPOJICO-

HEOPraHNM4ICCKUX BCHICCTB K OJHOMY U3 HU3YUYCHHLIX KJIACCOB COG}II/IHGHI/Iﬁ 1o
(opMyIe; YCTAHABIMBATH TEHETHUECKYIO CBSI3b MEXIY OKCHIOM M THIPOKCHIOM U
HA00OpOT, MOMy4YaTh XHUMHYECKYIO HWH(MOPMAIMIO W3 PAa3JIMYHBIX HCTOYHHKOB;
npencTaBiATh WHpopManmo 1o TeMe «OCHOBHBIE KITacChl HEOPTaHMICCKUX|
COEIMHEHWID» B BHUIE TAONMHI, CXEM, ONOPHOTO KOHCIEKTa, B TOM YHUCIE C
npumeHenuem WKT.

Memanpeomem nuvie ynueepcanvnsie yueonvie oeiicmeusn (YY/):

nosnasamenwvHule: 0OujeyyebHbie - OPraHN30BBIBATh CBOIO YICOHYIO JICSITeIb-

OIOPHBIN
KOHCTIEKT TIO
OJTHOMY W3
KJIaCCOB COEIH-
HEHMH, 3alllu-
IIAFOT ero. Xa-
PaKkTepU3yIOT

TIPE/TIOKEHHBIC

CX€M, OIIOPHOI'
KOHCIIEKTa, B
TOM YHCJIE C
MPUMEHEHUEM
UKT.
TBopueckoe
JIOMAIlIHEEe
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JepIKallue; Co- [HOCTh; y4ac TBOBaTh B TPYIIOBOH paboTe (Mamas Tpymma, KJIacc); Jocuyeckue - BEIecTBa IO 3aJ1aHue: cO-
JTH. OCYIICCTBIIATh MOMCK HHPOpMAIMU (M3 MaTepUalioB ydueOHUKA, TBOPUYCCKOW| COCTABY M GH-  |CTABUTH CKAa3Ky,|

TeTpaay, 10 BOCTIPOM3BEICHHIO B MaMSTH NPHUMEPOB W3 JIMYHOTO IPaKTHIE CKOTQ| 3MIECKUM CBOH- [3cCe M0  TeMel
OTIBITA), JOTIOJTHSIONIE H M pacIIUPSIONIeii IMEIOIINEC s TaHHBIC; CUH mMe3 - COCTABISTh| CTBAM. (oOBeKT 10|
[ejoe W3 4YacTeld, B TOM YKWCJIE CAMOCTOATENBHO IOCTPaWBaTh C BOCTIONHEHHUEM BEIOODPY
HEJIOCTAIOIINX KOMIIOHCHTOB; o0yyarorero-
KOMMYHUKamugHble: TUIAHUPOBATH y4eOHOE COTPYAHUYECTBO C YUYUTEIEM U cA).
CBEPCTHHKAMH; BJIAJCTh MOHOJOTHYECKONH W IHAIIOTHYECKOW (opMamMu pedd B

COOTBETC TBMM C HOPMaMH pOJHOTO A3bIKA, BbIpa)KaTb CBOU MBICJIU C HOCTaTOQHOﬁ

TIOJTHOTO M ¥ TOUHOCTHIO; 83aumooelicmaue - CTPOUTh COOOIICHNS B COOTBETCTBHU C

yaeOHOI 3amadei; WCIONB30BAaTh pEUEBHIE CpPENCTBA ISl OUCKYCCHH U

apTyMCHTAIMN CBOEH MO3UIIUH;

pezyniamugHble: TPUHIMATH y4eOHYIO 3a1ady, aJeKBaTHO BOCTPHHAMATH HH-

(hopMaImIo yUuTens; niaHuposan e - COCTABIATh IIaH 0TBETA; paboTaTh C TEKCTOM

naparpada U €ro KOMIIOHCHTAMWU; yenenoidazanue - (GOPMYIIUPOBATH y4E€OHYIO

3aa4y Ha OCHOBE COOTHECEHHUS TOT0, YTO YIKE M3BECTHO YUAIIUMCS, M TOTO, YTO EIIQ

HE U3BECTHO.

Jluunocmuule ymeHus: camoonpedeienue - IEMOHCTPUPYIOT OTBETCTBEHHOE

OTHOIIEHHE K 0OyUYCHHIO.

31/11 |Amopdusie U Kpuctamumuae-  |[Ipeomemnvie ymenusn: Bemonastor JIO |Tlosyvator [TucwrmMeHHBIH
KPUCTAUTIYIECKIE | CKasl peIIeTKa, |00a2iCH bl 3Hamb OTIPEACIICHUS IO HATHH «aMop(HbIE BelecTBay, «KpucTauinueckue| Ne 14 - 3HaKO-  |[XUMHYECKYI0  [0TYET O TIPO-
BEIIIeCTBA. V3JIBI PEIIETKH, [BEIIECTBAY», «KPUCTAJUIMYECKAs PEHIeTKa», «HOHHAs KPHCTADIMYECKAas pEIIeTKay,| MATCS C KOJUICK- |MHQOpMALMIO  |IemaHHOH  pa-
(ypox «omkpoimusy amop(dHBIC Be- [«aTOMHAas KPHUCTAUTHYECKAs  PEIICTKa», «MOJICKYJSIpHAs — KPHCTANlJIMYecKas) eil BEIIeCTs ¢ |3 pa3NuuHbiX |0oTe (Tabnmua
HOBbIX 3HANULL) IIeCTBA, MOHHAS [PEIICTKAa», «METAUIMYECKas KPUCTAUIMYECKAs pPELIeTKa»; OO0MNCHbI  YyMenmb:| pa3HbIM TUIIOM  [McTO4HMKOB.  |[IpemcTaBiieHwe

peleika, YCTAHABJIMBATh IPHYUHHO-CJICACTBCHHBIC CBS3M MEXKIY CTPOCHHEM aToOMa,| KPUCTALIMICCKHUX|/[oMa rOTOBAT |M 3amiuTa U3ro-
aToMHasl pe- XUMHYIECKOH CBS3BI0O M THIOM KPHUCTAUIMUECKOW PEIICTKM XHUMHYECKHUX| pemeTok (paboTa |Ipe3eHTalio  [TOBJICHHBIX
IIeTKa, MOJIe-  (COeOMHEHMI; XapaKkTepu30BaTh aTOMHBIEe, MOJICKYJISIp HbIe, MO HHBIE, MeTAJUTMIeCKue| B Mapax), 10 TeMe Momeneld  KpHA
KyJpHas pe-  [KpHCTANIMIECKHE PENIeTKH; NMPHUBOIUTH NMPUMEPHl BEIISCTB C Pa3HBIMH THIIAMHE| M3TOTABIHMBAIOT  |«AMOp(hHEIE CTAITHIEC KHX
[IeTKa, METAT-  [KPHC TAUTHYI €CKHUX PEIETOK; MPOBOANTH HAOM0/IC HUSI (B TOM YHCJIE OTIOCPEIOBAHHO )| MOEIH BEIIECTBAY. pEIeToK.
JMUYecKasi pe-  |CBOWCTB BEIISCTB M TMPOHCXOJSIIMX C HAMH SIBJICHHA C COOJIONCHHEM IMPABWI| KPHC TATLTHYIEC KX
IIeTKa, 33aKOH  |[TCXHUKH 0€30MacHOCTH, O(GOPMIISITh OTYET C OMHCAHHEM OSKCIEPUMEHTA, €ro| PeleToK
MOCTOSIHC TBA pe3yJIbTATOB U BBIBOJIOB; COCTABJISITHh HA OCHOBE TEKCTAa TAONHMIGI, B TOM 4Yucie cf (rpymmoBas pa-
COCTaBa. npumenennem cpeacts UKT. 00T1a).

Memanpeomemnule YHUgepcaivHsle yueoHble oelicmeus (YY/I):| IInanupyror u

no3nasamenvHble: 0oueyiedtbie - OPTaHM30BEIBATH CBOIO YUEOHYIO eI TENbHOCTh;| OpraHu-

Q)OpMYHI/IpOBa’IL OTBCTbI HA BOIPOCHI YUUTCIISL; Y1aCTBOBAThL B I'PYIIIO-




4

5

BOH paboTe (Mainas rpynmna, kiacc); GopMyIupoBaTh MpobdjaeMy; 0CBauBaTh MPUEMBI
HCCIIE0BATEIbCKON AESTENIHOCTH; COOMIOAATh MpaBIIa MOBEACHUS U PabOThHI C
nabopaTopHBIM 000pyIOBaHWEM B KaOWHETS XUMHH, CAMOCTOSITEIbHO BBIICISATH U
(opMyIIMpOBATh TO3HABATENBHYIO II€NIb; HAOMIONATH 32 CBOWCTBAMH BEIIECTB W
SBIICHUSIMY, TPOUCXOMAIIUMU C  BEIIECTBAMH,  OICHIBATH  XHMHYECKHI
SKCTIEPUMEHT C MOMOIBI0 €CTECTBEHHOTO (PYCCKOro MM POJHOIO) S3bIKA U S3bIKA
XMMUHM; JIef1aTh BHIBOJBI IO PE3yJIbTaTaM MPOBEAESHHOT0 SKCIIEPUMEHTA; 02Uy ecKue
- OCYIIeCTBIST, MOMCK HH(popMammy (M3 MaTepualoB yueOHHKA, TBOPUYECKOM
TeTpaay, MO BOCIPOM3BEJACHHIO B IMaMSITH NPUMEPOB U3 JIMYHOTO TPaK THIECKOTO
OTIBITA), JOTONHSIONIEH M pacIIMpSIONIeH HMEIOIINecs] JaHHbIE; CaMOCTOSITENIBHO
cO3M1aBaTh CIOCOOBI pemIeHrs MpoOieM TBOPUECKOTO M TOMCKOBOTO XapakTepa;
VCTAHABJIMBATh NPUIUHHO- CJICACTBCHHBIC CBS3H; CTPOUTH JIOTHUECKYIO IICTIOUKY
pacCyKJICHWN;

KOMMYHUKamugHple: TUIAHUPOBATh yueOHOE COTPYAHHUECTBO C YUUTENEM U
CBEPCTHUKAaMU; BJIaJIETh MOHOJIOTHYECKOW W Huajormdeckoil Qopmamu peun B
COOTBETC TBUM C HOPMaMH POJHOTO S3bIKA; BHIPAXKATh CBOM MBICIH C JIOCTATOY HOM
TIOJTHOTOH ¥ TOYHOCTHIO; 83aumooelicmaue - CTPOUTh COOOIICHHS B COOTBETCTBHU C
yaeOHO 3amadei; WCTONB30BAaTh pEUEBbIE CpPENCTBA ISl OUCKYCCHUH U]
apTyMCHTAIMM CBOEH O3UIINN;

pezyiamueHble: TPUHUMATh y4ueOHYIO 3ajady; aJeKBaTHO BOCIPUHUMAThH WH-
(hopMaLMI0 YUUTENS; MIAHUPOBAHUe - COCTABJATH IUIAH pabOThl ¢ y4eOHHUKOM]
BBINOJIHATH 38JaHUSI B COOTBETC TBHH C MOCTABJIEHHOI IENbIO; CO3/1aBaTh aJrOpUTM
NEMCTBUN 1O OpraHu3allid CcBoero pabodero wMecTa C YCTAHOBKOW Ha
(YHKIIMO HUTBHOCTh; yenenoaazarnue - GopMyITUpoBaTh yueOHYIO 3a7a4y Ha OCHOBGE
COOTHECEHHUS TOTO, YTO YK€ M3BECTHO YYAIIMMCS, W TOTO, YTO eIle He M3BECTHO;
ocyujecmenerue yuebHvix Oeticmeutl - BBIIOIHATh JTa0OPATOPHBINA OTIBIT.
Jluunocmnule ymenusa: JEMOHCTPUPYIOT WHTENIEKTyalbHble U TBOPYECKHE
CNOCOOHOCTH; MPOSIBIISIOT OTBETCTBEHHOE OTHOLICHHE K O0YUEHHUIO.

3YyIOT CBOE pa-
Oouee MecTo.
OnucHIBarOT
pesyastatel JIO ¢
ITOMOIIILIO
Tabymnpl. Dop-
MYJIUPYIOT BBI-
BOJIBI TIO pe-
3yJbTaTaM IIPO-
BEJEHHOTO JKC-
TIepUMEHTA.

32/12

YucTele BellecTsa U
cMecH. MaccoBas o
00beMHas JIOJIH|
KOMIIOHEHTOB B
cMecH

(Yypox «omKpbi-

Heonnoponneie
CMECH, OJTHOA
pOIHBIE  CMECH.
JKUNIKHE, TBEP-
NBIE, ra3zoo0-
pasHble  CMecHu
XAMUYEC KU

Ilpeomemnovie ymenus:

00a21CHbL 3HAMb OTPEACTCHNS TOHITHH «CMECI», «MAaccoBas O PacTBOPEHHOTO
BEIIIeCTBAY», «00BEMHAs JIONIS BEIIECTBA B CMECH»;

O00JDCHbL YMemb: TIPOBOJIUTh HAOMIOJAEHHS CBOWCTB BEIIECTB W MPOMCXOISLIUX C
HUMU SIBJIGHUH ¢ COOJI0OICHHEM TIPaBUJI TEXHUK U 0e301ac HOCTH; 0(hOPMIISITh OTIET C
OMICAHUEM DSKCIEPUMEHTa, €ro pEe3yJbTaTOB M BBIBOJOB; pEIIaTh 3aJaudl ¢
HCTIONIB30BAHUEM TOHSTHH «MacCOBasi 10JIS JIEMEHTA B BEILIECTBEY,

Bomonasror  JIO
Ne 15 - «Osnaf
KOMJIEHHE C 00
pasoM  TOpHOW
[IOPOJBD). I1a-
HUPYIOT M Opra-
HU3YIOT CBOE

[Nomyyaror
XUMHIYIECKYIO
nHOPMAITHIO
U3 Pa3INIHBIX
HCTOYHHKOB.
CocTaBisitot
TaOIUILYy

DpoHTANBHBIH
ompoc. TecrT:
IInceMeHHBIA
OT4ET O IpOA
NenaHHOM — J0-
MallHe  IpaK-
THYECKON pa-
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MUsLY HOBbIX aHanms, ocobd«MaccoBasi 0Nl PacTBOPEHHOT'O BEINECTBAy», «00BbEMHas J0iisi ra3zooOpasHoro| pabodee mecto. | «Cmecu», B ToM0OTe.
3HAHUL) YHUCThIE BEII[E{BEIECTBAY. OmnucBIBarOT YHCIIE C

CTBa. Memanpeomemnule YHuUgepcaivHsle yueoHble oeiicmeus (YY/):| pesynbratel pa- | npuMeHEHHEM
nosHasamenvHvle: 0OujeyueOHvle - COOMONaTh NpaBWia MoBeAeHus U paboTsl ¢| 60ThI ¢ moMombio| UKT.
mabopaTOpHBEIM O0OpyIOBaHMEM B KaOWHETE XHMHM; OCBaWBaTh IIPUEMBI HC-| POJHOTO S3BIKA U (BBIMOJIHAIOT
CIIEIOBATENBCKOM NIEITeIbHOCTH; OCYIIECTBITE PEIICKCHIO CIIOCOOOB ¥ YCIIOBUH| SI3BIKA XUMUH, P-2 «Ananus
NEWCTBYSL, KOHTPOJIb M OLICHKY MPOIECCA U PE3YIBTATOB JCSA TSI BHO CTH; BBIICIATh U] GOPMYIHPYIOT — [HOYBBI M BOJBD
(GOpMyJIMPOBATh TMO3HABATEIBHYIO II€Jb; CO3/1aBaTh AITOPHTM JACATEILHOCTH MpH| BBIBOIBL Pemaror|(qomMarHuii 3Kc -
pelieHHH Mpo0JieM TBOPYECKOTO M TMOMCKOBOIO XapakTepa, HaOMomaTh 3a|3amayu C wc- MEPUMEHT IO
CBOMCTBAMU BC€IIECTB U ABJICHUAMH, TPOUCXOIAIIUMHU C BEHICCTBAMU; OIMCBLIBATH| IIOJIB30BAHUEM I/IHCprKI_H/H/I).
HaOJIFOJICHUS ¢ TIOMOIIBIO €CTEC TBEHHOTO (PYCCKOTO HWIIA POJHOTO) S3BIKA M S3BIKA| MOHATHH «Mac-

XIMUM;, JeNaTh BBIBOJBL J0o2uyecKue - CO3MIaBaTh CIOCOOBI pEIIeHHs MpoOiieM| coBasi IO dIie-
TBOPYECKOT'O0 M MOMUCKOBOTO XapakTepa; YCTAHABIMBATH IIPUYHMHHO-CJICCTBECHHEIC| MCHTA B BEIIle-
CBSI3U; MIPEJCTABIATH LIETIOYKU OOBEKTOB M SBJICHUIA; CTBE», KMacCcoBas
KOMMYHUKGmMu@Hble: TUIAHUPOBATH YYEOHOE COTPYIHHUYECTBO C YUHTENIEM H| IOJIS pac-
CBEPCTHHKAMHM; BJIAJCTh MOHOJOTMYECKOH W IHATOrHYeCKON (opMaMu pedd B TBOPSHHOTO Be-
COOTBEIC TBUM C HOPMaMHU POIHOTO S3BIKA; BRIPAKAaTh CBOM MBICIIH C JAOCTATOYHOH| IIECTBAY, «00B-
MIOJTHOTO M ¥ TOYHOCTHIO; 83aumooeticmeie - CTPOUTh COOOIIEHIS B COOTBETCTBUH C| EMHAs OIS ra-
y4eOHOU 3aadei; 3000pa3HOTO
pezynisamugHble: TIPUHIMATH y4YeOHYO 3a/1ady; aJeKBaTHO BOCIPHHMMATH WH-| BEIIECTBAY.
(hopMaLMI0 YUUTENS; MIAHUPOBAHUe - COCTABJATH IUIAH pabOThl ¢ y4eOHHUKOM]

BBINOJIHATH 3aJIaHUSI B COOTBETCTBHH C TIOCTABJICHHOW WENbBIO, Yelenoideanue -
bopMyupoBaTh yueOHYH0 3a[a4y Ha OCHOBE COOTHECEHHUS TOT0, YTO YIKE U3BECTHO

yYamuMcsl, ¥ TOro, 9To €mle He W3BECTHO; ocyujecmeieHue yuebHvix Oelcmeuti -

BEIIIOJTHATE JJA0OPATOPHBIA OTIBIT.

Jluunocmuole ymenun: camoonpeoenenie - TEMOHCTPHPYIOT UHTEIUICK Tyallb HBIE U

TBOPYECKHUE CMOCOOHOCTH.

33/13 [[IpakTuueckast  |PacTtsop, maclIpeomemnote ymenusn: [Tnarupyror u [Nosrygaror [MucwrmMeHHBIH
padora Ne 3 coBas JONA BE{OOdCHbI yMemb: BBIIOIHATH TPOCTEHIINE NEWCTBUSA C JTa0OPATOPHBEIM O0OpPY-| OPTraHI3YIOT CBOE| XUIMHYECKYI0 [OTIET O  TIpo-
«[IpurotoBneHue |mecTBa B  Pac{HOBAHHUEM: C MEPHBIM LWIMHIPOM, BeCaMy; HAOIIOJATh 3a CBOICTBAMU BelllecTB Y| pabouee MecTo. | MHQOpPMAaIMIO |menamHOM  pa-
pacTBOpa caxapa HTBOpE SIBJICHHSIMU, TIPOMCXOISIIIMMHE C BEI[ECTBAMH; OITHCHIBATH SKCTIEPUMEHT C TIOMOIIbI0| BhImoHsIoT U3 Pa3JINYHbIX |OOTe.
oTpeieie HUEe POJHOTO s3bIKA W S3bIKA XUMHUM; (DOPMYJIMPOBATH BBIBOJBI MO PE3YJIbTATAM| MPAKTHYECKYIO | HCTOYHHKOB.

MacCOBOW JI0JH erq MPOBEICHHOTO SKCTIEPHUMEHTA; TIPUT'O TABJIMBAThH PACTBOP C ONpeielieHHON MaccoBOM paboty. [demator | Jloma rotoBst
B pacTBOpe» (VpoK oJIel PacTBOPEHHOTO BEIIECTBA; PAaCCUHTHIBATH MACCOBYIO JOJIO PAaCTBOPEHHOTO| pacyeTsl TI0 TBOPUYECKYIO
paszeusaio- BelleCTBA. hopmy- paboty «3Ha-
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uje2o0 KOHmMpOoJis).

Memanpedmemnute YHugepcanvHvle yuedHble deiicmeus YY)
no3nasamenwvHule: 0o6weyuedHbie - OPTraHN30BBIBATE CBOIO YUEOHYIO IESITEIbHOCT;
y4acTBOBaTh B TPYMIOBOH paboTe (Mamas Tpyrma, KIacc); OCBaWBaTh MPHEMBI
HCCIEIOBATeIBCKON AESTENHHOCTH; COOMIONATh MpaBIUIa MOBEACHUS U PabOTHI C
nabopaTopHBIM 000pYIOBAaHWEM B KaOWHETe XMMHH, CAMOCTOSATEIBbHO BBIICISATH M
(bopMyIIUPOBaTh MO3HABATENHHYIO LIETb; BHIICIATH HEOOXOAUMYIO HHpOpMAIHIO, B
TOM 4YHCJEe pemate pabourMe 3aJadd C HUCTONB30BAHMEM OOMIECOCTYITHBIX
uactpyMeHTOB UWKT © HWCTOYHHMKOB UWH(pOpMAIUM, CO3/1aBaTth AITOPUTM
MEeATeTbHOCTH TIPH PEIICHHU TMPOOJIeM TBOPYECKOTO0 U TMOUCKOBOTO XapakTepa;
obOpamarbkcs ¢ nabopaTopHBIM OOOPYJOBAHHEM B COOTBETCTBHUHM C TpaBUIIaMH
TEXHUKW O€30IacHOCTH; HAOIIOJATh 3a CBOWCTBAMH BEIISCTB M SBIICHUSMH,
TIPOUCXOISIINMU C BEIIECTBAMH; OTMCHIBATH X IMAYEC KU SKCIIC pPUMEHT C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO M POJHOTO) S3bIKA U S3bIKA XUMHM; JETaTh BEIBOAKI IO
pe3yabTaTaM — IMPOBENCHHOTO JKCICPUMEHTA; Jo2uyeckue - YCTAHABIIUBATH
NPUIUHHO-CJICACTBEHHBIC CBsA3U; IMPCACTABIIATL ILCIIOYKH O6'I)eKTOB n HBHGHHﬁ;
CTPOUTH JIOTHYECKYIO IIENIOYKY pacCyKICHHH, TIPOBOIUTh aHAIU3;
KOMMYHUKAmMueHsle: TUIAHUPOBATh y4deOHOE COTPYIHMYCCTBO C YUHTCNEM |
CBEPCTHHKAMH; BJIAIEeTh MOHOJOTHUECKOM M IHalormdeckoil (opmamu pedn B
COOTBETC TBUM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOTHOMH
MOJTHOTOH W TOYHOCTBIO; YYaCTBOBATh B TUCKYCCHH; 63aUMOOCUCIEUE

- CTPOHTH COOOIIEHHUS B COOTBETC TBHH C YICOHOH 3a/1aueii; UCTIONh30BaTh PEUCBEIC
CpencTBa Iyisl TUCKYCCUM U apTyMEHTAIIMK CBOCH MO3HIHH;

- pezynamuenble: TIPUHUMATL YICOHYIO 3a7ady; aJeKBAaTHO BOCIPHHAMATH WH-
bopMaImo yUHTeNS; AIAHUPOSAHUe - BBIIONHATH 33aJaHUS B COOTBEICTBUU C
MOCTABJIEHHOW MEJbI0; CO3/aBaTh AJTOPUTM JACWCTBHM IO OPraHU3ALUHU CBOErQ
pabodero Mecta ¢ YCTAHOBKOW Ha (DYHKIMOHAIBHOCTB;, Yenenonazanue - (GHop
MYJIHPOBaTh yueOHYIO 3a/lauy HAa OCHOBE COOTHECEHHS TOrO, YTO YK€ HM3BECTHO
y4anmMcs, ¥ TOro, 4To ellie He M3BECTHO; OCYIYeCnEIeH e Y4eOH bIx Oelcmauil

- BBINOJIHATh TIPaKTHYECKYIO pabdoTy.

Jluunocmusle ymenusa: camoonpedenenue - TPOSBISIOT HHTEIUIEKTyalbHBIE U
TBOpPYECKHE CIIOCOOHOCTH, JEMOHCTPHPYIOT OTBETCTBEHHOE OTHOIIEHHE K
00yUeHHIO.

naM. OIICBIBAIOT
XUMUYESC KU
SKCIIEPUMEHT C
TOMOIIBIO POJ-
HOT'O sSI3BIKA U
SI3BIKA XMMUH.
DopMyIHPYIOT
BBIBO/IBI IO pe-
3yJbTaTaM Tpo-
BEJIEHHOTO DKC-
TIEpUMEHTA.

YeHne
poB
pHPO/IE»

pacTBo-

B JKHBOW

34/14

O06o001EeHnE
CHCTEMATU3 AL U
3HAHUH 110 TEME

il

MaccoBas Y
00bEMHAS  JIOJIH,|

Ilpeomemmnovie ymenus:
O00IDCHbL yMemyb: PpelllaTh 3aJadyd C MCIOJb30BAHUEM IOHATHUI «MaccoBas J0J

npo6a 30-

OJICMCHTA B BCUICCTBE)», «KMACCOBAA JOJIAA paCTBOPECHHOTI'O BCIICCTBA», «00BeM-

Pemaror 3agaum ¢
HCIIOJIb30BaHUEM
HOHSITAN

COCTaBIAIOT
3a1a4d 10 TEeM6

1 peliaroT

NanuBuny-
AJIBHBIN 1
(pOHTATBHBIHA
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«CoenvHeHusI JO0Ta, KPUCTAN- [HAst OJIs Ta3000pa3HOrO BEIIECTBAY. «MmaccoBasg  J10Ji ompoc. Pemenne]
XUMHYECKUX nuaeckue pe-  |Memanpedmemnvie YHugepcanvHsle yuebdHble deiicmeusn (YY/):pnementa B Bej 3a/1a4,
HIIEMEHTOBY. LICTKH - HOHHAS, (no3Hasam envHble: 0Oujeyuedtvie - OPTraHm30BEIBATE CBOIO YUCOHYIO MEATENbHOCTD;|IIECTBEY,  «MacH B3aMMOKOH-
Pacuetsl, cBs3aH- | MOJeKyJsIpHAst, |hOpMyNIHMpOBATH OTBETHI HAa BOIPOCHI YUHTENS; y4acTBOBAaTh B TPYIIIOBOW paboTe|coBas OIS pacH TPOIB.

HBIC C TIOHATHEM | aTOMHasl, (Maras rpymma, kiace); 0000111aTh U3ydeHHBIH MaTepHal, JIeNIaTh BBIBOJBL, pa00TaTh|TBOPEHHOTO  Be-
«IIOTISD) METAJUTMYIECKAas; (C JOMONHHUTEIbHBIMA HCTOYHUKAMHU WH(OpMAMU M MCTIONB30BATh MX JUIS MOUCKA|IIECTBAY,  «O0B
(ypok obwjeme- y3JIBI PEIIETKY, [HEOOXOMMMOro MaTepuaia; NPEACTABIATh M3YYCHHBIH MaTepuall, HUCIONB3ys|eMHas [OJs ra-
moodonozuyeckoli | aMOp(HBIE Be- |BO3MOXKHOCTH KOMIBIOTEPHBIX TEXHOJOTUM; JocuuecKue - OCYIECTBIATh IOUCK[3000pa3HOro
HanpasienHocmu) | MecTBa, 3aKkoH  [mHpopMarmu (M3 MaTepualioB  y4eOHHMKA, TBOPYECKOW  TeIpajud,  MO[BEIICCTBAY.
MOCTOSTHCTBA BOCIIPOM3BEJICHUIO B TMaMSTH TPUMEPOB W3 JIMYHOTO MPaKTHYSCKOTO OIBITa),
COCTaBa, HEOJ- |IOTIONHSIOMICH M PACIIUPSIONICH NMEIONIIECs TaHHBIC; CUHMe3 - COCTABILITH IIeJI0e
HOPOJHEIE U W3 YacTel, B TOM UHCIIE CAMOCTOSTENFHO JOCTPAMBaTh C BOCIOJHEHHEM
OJTHOPO/IHBIE HEJOCTAIOIINX KOMIIOHEHTOB; BBHIOMPATh OCHOBAHWS W KPUTEPUU IS CPAaBHCHUS,
CMecH; )KMAKHE, |KIaccu(puKau 00bEeKTOB;
TBEPJBIC, Ta30- |KOMMYHUKAM UGHbIE: BIAACT> MOHOJIOIMIECKOM U ANATOTHIecKoil hopMaMu peun B
00pa3Hble CMECH]COOTBETC TBUM C HOPMaMH POJIHOTO SI3BIKA; 83aUMOelicmaue - CTpOUTh COOOIICHHS B
XUMHUYEC KU COOTBETCTBHH C yueOHOU 3amadeti;
aHANM3, 0C000 |pezynamuensvle: TPUHUMATH YUYEOHYIO 3amady, aJcKBaTHO BOCIIPUHMAMATH WH-
YHC ThIE (bopMaIMIo YIUTEN S, NIGHUPOBaH Ue - COCTABILATH ITaH OTBETA; pabOTATh C TEKCTOM
BeIleCTBa. maparpaga U €ro KOMIOHEHTAMWY; yenenoaazanue - (HOPMyNUpOBaTh Y4eOHYIO
3aJauy Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO YHAI[UMCSI, ¥ TOT0, YTO CIIe
HE U3BECTHO.
Juunocmnule ymenus: camoonpeoenerue - OCO3HAIOT IIEHHOCTH 3/J0POBOTO M
OezomacHOTr0 00pa3a >KWU3HHM; MPOSBILIOT YBAKUTEIBFHOE OTHONICHUE K CTAp IINM H
MUTAJIITIM TOBAPHIIIAM.
35/15 | KourpoJibHast BaJICHTHOCTh Ilpeomemuvie ymenusn: Konmponvras paboma 6 08yx eapuarnmax uz 3a-
pa6orta Ne 3no CTeTIeHb OKHUC-  [00./101CH bl 3Hamb BCE N3yUCHHBIE TIOHSTHS TEMBbI; Oarnutl pasHoeo euoa:
TeMe « CoemMHe HUsll JICHHS, OKCHABL, |00IJiCH bl YMemb. UCTIONBE30BATh IPH P CIIICHUH PACUES THBIX 33/1a4 IO HATHS «MacCOoBasi| ¢ BBIOOPOM OJIHOTO TIPABIIIEHOTO OTBETA W3
XUMHYIECKUX OCHOBAHW, MOJST AJIEMEHTA B  BEIIECTBE», «MacCcoBas O PACTBOPEHHOTO BEIIECTBAY,| HECKOJIBKHX MPEIIOKEHHBIX; HA COOTBETCTBIE;
9JIEMEHTOB» (VPOK | KUCIIOTHI, COJIM, |«0OBeMHass  JIoJii  ra3o00pa3HOro  BEIIeCTBa»; TNPOBOJHWT,  pacdeThl  c| ¢ BEIOOPOM HECKOJIBKHX MPABUIBHBIX OTBETOB M3
passusarouyezo Ka4eCTBCHHASI  [MCTIONB30BAHMEM JTHX MOHSTHIA. MPEIUTOKEHHBIX BAPHAHTOB; C HAIIMCAHHUEM
KOHMpPOs) peakuyst, uHau- | Memanpeomem nuvle yHusepcaivhule yueonsie oeicmeusn (YY/): pa3BEpHYTOTO OTBETA; C PEIICHUEM PacCUETHBIX
Katop, Kpu- nO3Hasam enbHble: YCTAHABIINBATG MIPUIHHHO-CIICICTBEHHBIC CBSI3H; BIIAICTh 3amad.
CTAUIMYECKHE U | HABBIKAMU KOHTPOJIS M OLCHKU CBOCH MEATeIbHOCTH; NMPUMEHSITh 3HAHUSI MPU
amopdHble pellIeHn: pacdeTHBIX 3ajJay; oOujeyuebHbie - OpPraHu30BbIBATh CBOIO YUEOHYIO

BEIIECTBA, KPU-

JeATeTIbHOCT; (DOPMYJINPOBATH OTBETHI HA BOIPOCHI;
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CTAUIMYECKUE  |pezyisimuenble: TPUHAMATH YYEOHYIO 3aqady; aJcKBaTHO BOCIPUHHUMATH HH-
pelIeTKy, cMecH |(popMaLMIo YUUTEIN S, HIaH UPO8AH Ue - COCTABIIATH IU1aH PadO ThI; BHIIONHATD 3a1aH s
B COOTBETCTBHH C TOCTABIICHHOW IICNBIO; OCyujecmenenue y4yeOHbIX Oelicmeuil -
O0TBCYATh HA TOCTABJICHHBIC BOMNPOCHL, BBIIONHATH NPEUIOKCHHBIC 3aJaHUS;
yenenonazarue - GOpMyITUPOBaTh YUeOHYIO 3a1a4y.
Juunocmnsie ymenusa: TEMOHCTPUPYIOT OTBETC TBEHHOE OTHOLIEHHE K 00yYe HHIO;
MPOSIBISIIOT TO3HABATENBHBIC MHTEPECHl ¥ MOTHUBBI, HAaNPAaBICHHBIC HA M3YYCHHUE
MPOrPaMMBL.
Tema 4. V3meHeHus, npoucxonasiiue ¢ Bemecrtsamu (13 yacos)

36/1 | ®usuueckue siB- | Ousmueckue Ilpeomemuovie ymenun: Habmonaror YcT1anaBnu- DpOHTAIBHBII
nenws. PazneneHue| sBieHws, M-  |0oadicHbl  3Hamb  ONPEHENEHWs TOHSTHH «IOUC UKL, Wi 1reperoHkay,| J. «[Ipumepsr BAIOT IPHYUH- (0IPOC
cMeceit (ypox CTWULIIWS, TIe- |KKPUCTALIIRAIMS), «BHIIAPHBAHUC», «(QUIBTpOBaHWE», «BO3TOHKA, WM Cy0- Qu3nuecKux HO -

«OMKPLIMUSL» PETOHKA, KPH-  |JIMMAIIsD), «OTCTAUBAHHUEY, «UCHIPH(YTHPOBAHUCY, SIBJICHHIA: CIIeNIC TBEHHEIC
HOBbIX 3HAHULL) CTAJUTU3 AL, O0NIHCHBL yMemb YCTaHABIINBATh PHYNHHO-CJIEACTBEHHBIE CBS3H Mexay (u- a) IUIABJICHUC CBSI3U MEXTY

BBIMAPHBAHKE, | 3MYECKHMHU CBOWCTBAMH BELIECTB U CLIOCOOOM pa3/ICiCHUs CMeCei. napaduHa; bu3nUECKUMU
¢unpipoBanue, | Memanpeomemnvie ynugepcaivHole yueonvie oelicmeusn (YY/): 0) BO3TOHKA 101 CBOMCTBAMHU
BO3TOHKA, CYO- | no3HasamenvHble: 0bueyyedHvie - OpTaHN30BBIBATH CBOIO yUEOHYIO JCATEILHOCTh; [T OCH30MHOMW BEIeCTB U
JTUMaIys, OT- (hopMynHpOBaTE OTBETHI Ha BOIIPOCH YUHTENS;, YIAaCTBOBATh B IPYIIIOBOM Pab0OTe |KUCIIOTHI; crnocoboM
CTamBaHWe, Je- | (Majas Tpymma, KJIacc); OCYIIECTBIISTh PEIICKCHIO CTIOCOOO0B U yCIIOBUN ACHCTBIIS, | B) PACTBOPEHHE | pa3/IelieHUs
JWTeNIbHAS BO- | KOHTPOJIb M OLICHKY MPOIECCa U PE3YJIBTATOB NESTCIbHOCTH; CUHMe3 - COCTABILTh | OKPAIICHHBIX cmMeceit
POHKa, LesIoe U3 YacTel, B TOM YHCJIE CaMOCTOSTEIBHOES JOCTPAaUBAaHKE C BOCTIONHEHUEM | cOJeH;
HEHTPU(YTUPOBa| HEAOCTAIOMMX KOMIIOHEHTOB; BBIOMPATh OCHOBAHMS U KPUTCPHUH AJISI CpaBHEHUs, | T) auddys3ns
HHE KJac cuuKaImu 00bEKTOB; JTYITUCTBIX BE-

KOMMYHUKAMU6HbLe: BECTH JINANIOT, YYaCTBOBATL B JIUCKYCCHUH; 83auMooelicmeue: | mecTs ¢ ropsmen

CTPOUTH COOOIIEHNUS B COOTBETCTBUU € YUCOHOU 3a1auecii; UCTIONB30BATh PEUEBBIC | JIAMIIOYKH

CpeacTBa sl MUCKYCCUN U apTyMEHTAIIMY CBOCH TTO3ULIHY; HaKaJIMBaHUD).

pe2yisamugHble: TPUHAMATH YIeOHYIO 33aJady; aIeKBaTHO BOCIPHUHUMATH HH- BuensoT Cy-

(opMaLHIo YUHUTENsl; NIdHUPO8aH Ue - COCTABIIATH TUIaH OTBETA; pab0TaTh C TeKCTOM|IIEC TBEHHBIE

naparpada M ero KOMIIOHEHTAMHY; yerenoiazanue - GopMyITUpOBaTh YUeOHYIO NpU3HaKu  (pu3HA

3a/]a4y Ha OCHOBE COOTHECEHH S TOTO, YTO YXKE M3BECTHO YYal[MMCS, 1 TOTO, YTO €UIE|[ueCKUX SIBIICHHUIL

HE U3BECTHO. PaccmarpuBarot

Jluunocmuole ymenusn: camoonpeoenenie — TPOSBISIOT OTBETCTBEHHOE OT-|[IPHMEPHI

HOLIEHHE K OOYUYCHHIO; OCO3HAIOT LIEHHOCTh 3J0POBOro U 0Oe3omacHOro o0pasadusmueckux

PKU3HU SIBJICHIU

37/2 | Xumnueckue sB- | XuMudeckue Ilpeomemnovie ymenus: Cospnator npe-  [MHauBumy-
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JICHUS. YCJIOBUSA W

1po-
XAMHYE-
CKUX peaKIii (YpoK

MPU3HAK U
TeKaHUS

«OMKPLIMUS»
HOBbIX 3H AHULL)

SIBJICHI S,
MUYECKHUE
aKIWH, peaKIy|
TOpPCHUS,  DK30-
TepMIYECKHe |
SHJI0 TePMHY -
CKHE peaKIuu

XU
P&

OO0MCHBL  3Hamb  ONpPEAETIeHUs TOHATHH «XHMUYECKas peakluus», «peakiun
TOPEHUSDY, «IK30TEPMHUUECKHE PEAKIIUI», «IHIOTEPMHUYCCKUE PEAKIMI»; OOJIHCHb
ymMens HaONIONATh W ONMCHIBATH NPH3HAKK M YCJIOBHUS INPOTEKAHMS XUMHYECKHX
PEaKIif; OMICHIBATH PEAKIINH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO
S3pIKA WM S3BIKA XHMUM, KJIacCHQHUIMPOBATH XUMUUECKUE PEAKIMH IO YUCIY H
COCTaBY KCXOJHBIX BEIIECTB M MPOAYKTOB pPEAKIUH, TEIJIOBOMY 3(h(eKTy,
HAIPaBJIEHUIO MPOTEKaHUs PeaKklUH, YYacTUIO KaTaJU3aToPa; COCTABIATH BHIBObI
Ha OCHOBAaHUM aHANIM3a HAONIOACHHUH 3a DKCIEPUMEHTOM.

Memanpeomemnule YHugepcanvuvle yueoHble delicmeus YV:
no3nasamensvHovie: 0o6ueyyeOHbie - OPTaHN30BBIBATE CBOIO YUEOHYIO IESITENbHOCTE;
(bopMyIIMpOBaTH OTBETHI HA BOMPOCHI YUHTENS; YIaCTBOBaTh B TPYIIIOBOH paboTe
(Mamass Tpymma, Kiacc); (GOpMyITHPOBaTh NPOOIEMY; BBIIONHITH PEPICKCHIO
CIOCOOOB W YCIIOBHMH IEHCTBHS, KOHIPONH M OLEHKY Mpolecca M Pe3yJIbTaToB
NESITEN BHOCTH; Jlo2UdecKue - OCYIIECTBIATh MOUCK HHPOpMalu (U3 MaTepuaioB
y4eOHMKA, TBOPYECKOW TeTpaad, MO BOCTIPOM3BENCHHIO B MaMSATH NPUMEPOB U3
JTUYHOTO MPAKTAYECKOTO OTBITA), JOMOJNHSIIONICH W pacUIUpSIONEH HMEHOITHeCs
MAHHBIC;, cuHme3 - COCTABILATH IIEJIOE W3 YacTel, B TOM YHCJIE CaMOCTOSITEIBHO
OCTPanBaTh C BOCTIONHEHIEM HEI0C TAOMI X KOMITO HEHTOB; BEIOMPATH OCHOBAHUS 1
KpPUTEpUX JUIS CPaBHEHMS, KJIacCHPUKAII 00BEKTOB;

KOMMYHUKamuéHble. TUIAHUPOBAaTh y4yeOHOE COTPYAHMYECTBO C YYHUTENEM H
CBEpCTHUKAaM¥; BJIaZIETh MOHOJIOTMYECKOM W Iuajormdeckoil Qopmamu peun B
COOTBETC TBUM C HOPMaMH POJHOTO S3bIKA; BHIPAYXKATh CBOM MBICIH C JIOCTATOY HOM
MIOJTHOTOM M TOYHOC Th10; B3aMMOJICHCTBUE CTPOUTH COOOIICHHUSI B COOTBETCTBHUU C
yaeOHOI 3amadeill; WCIONB30BATh pPEUEBHIE CpPENCTBA ISl  IUCKYCCHH U
apryMEHTAllMU CBOEH MO3ULINY;

pezyiamueHble: TPUHUMATh y4deOHYlO 3ajady; aJeKBaTHO BOCIPUHUMATbH WH-
(dbopMaLMIo YUUTeNS; NJIaHUPOB8aH Ue - COCTABIIATD TUIAH OTBETA; Pa0OTATh C TEKCTOM
maparpaga ¥ ero KOMIIOHEHTAMU: yenenoiazanue - (HOPMyNHpOBaTh Yy4eOHYIO
3a/1aqy Ha OCHOBE COOTHECEHHS TOT'0, YTO YK€ M3BECTHO YYAlIUMCH, U TOTO, YTO EIII¢
HE U3BECTHO.

Jluunocmnule ymenua: camoonpeoenenue - TeMOHCTPUPYIOT HHTEIUIEK TyallbHBIE 1
TBOPUYECKHUE CIIOCOOHOCTH.

Beigensor
CYLIECTBEHHBIE
TIPU3HAKHU XU-
MHYECKHUX SIBJIC-
Hui. Pazangaror
(usngeckue u
XUMUYECKHUE
sBIieHus. Pac-
CMaTpUBaIOT
TPUMEPBI XUMHU-
YECKHX PEaKLil U
YCIIOBHS UX
TIPOTEKAHUSI

3CHTAI[HIO 0|
TeME «XUMHU-
qecKue peax-
LDy

AJIBHBIN 1
(pOHTANBHBIHA

orpoc

38/3

IMpakTuyeckas
padora Ne 5

XnMudecKas

peakims. Turbl

Ilpeomemnovte ymenus:

00JI2ICH bl yMemb. BBITIOJHSTh MPOCTEHIINE JIEHCTBHS C JIa0OpaTOpHBIM 000pY-

Ocymiec BIISIIOT

OKCIICPUMCHT.

BremomasaioT

1IP-4.

IInceMenH bt
OTYET O Mpo-
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«[Ipm3nHaku XUMHYECKUX OBaHMEM; HaOJIONaTh 3a CBOMCTBAMH BEIIECTB U SBICHWAMH, NpoHcxomsuumu c| [IpoBomsr paboty (Habmtonenust 3dnenanHoit  pad
XMMHYECKUX peaximii BEILlECTBAMK; OIMCHIBATh HKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO WiIH| 10 TeMe «AHaNu3 [M3MEHeHUsMH, |00Te
peakmmity (ypox POIHOTO) s3BIKA W S3bIKa XHUMUM: IETaTh BHIBOJABI IO PE3YJIFTATAM IPOBEICHHOTO| MOYBHI M BOABI  [IPOUC-

Pa3sueaioule2o SKCTICPUMEHTA; TPUTOTABIHMBATL PACTBOP C OINpPEICICHHOH MacCOBOUM JoJieH| (IOMAITHUM dKC- [XOMSIIMHU v

KOHMpOisi) PAcTBOPEHHOT'O BEMICCTBA; NMPOHM3BOJHWTH PAacdeT MacCOBOH IIOJHM PacTBOPEHHOTO| MEPUMEHT)) ropsmiell  cBe-
BEILIECTBA. 4OH, u HX
Memanpeomemnvie ynueepcanvHvle yueOnwvie Oeiicmeuu (YY/): nosnasa OIICaHUE
menvHble: 00WeyyeOHvle - OPraHU30BBIBATH CBOIO YYEOHYIO JAEATENbHOC Th; (momarrHuiA
0TBEYATh Ha BOMPOCH YUMTENS; YIaCTBOBATh B TPYIIOBOI paboTe (Mamas rpymma, DKCIIEPUMEHT IO
KJ1acc ); coOMoaaTh mpaBivia MOBEACHUS U PadOTHI C 1a00paTOp HEIM 000pYyJOBaHHEM HHCTPYKIHH).

B Ka0OWHETe XHMHUH, OCBaWBaTh TNPHEMBl HCCIENOBATEILCKON JESTeNBHOC TH;
OCYIIECTBIATh PedIEKCHIO CITOCOO0B W YCJOBHMH ACHCTBHSA, KOHTPOJb M OICHKY
mpolecca U pe3yybTaToOB ACATeIBHOCTH, CO3/1aBaTh air0PUTMbI NeSITEIBHOC TH TIPH
pelieHnn MpoOjeM TBOPYECKOTO U TIOMCKOBOTO XapakTepa; oOpamartscs ¢
mabopaTOpHBEIM 000PYIOBAHMEM W HArpeBaTEIbHBIM U TIPHOOPaMHU B COOTBETC TBUH C
MpaBWIaMU TEeXHUKW O€30MacHOCTH; BBIIONHATh MPOCTEHIIHNE JEHCTBUA C
n1abopaTopHBIM ~ O0OPYZOBaHWEM: JTA0OPATOPHBIM  IITATHBOM,  CIHPTOBKOW;
HaOJIFOJ1aTh 38 CBOVCTBAMHM BEIIECTB M SBJICHUSIMH, TIPOUCXOSIITUMH C BEIIEC TBAMY;
ONHUCHIBATH XUMMICCKUH 3KCTIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM
POIHOTO) s3BIKA W SA3bIKA XUMUHM; NIENATh BBIBOJBI MO PE3yIbTATAM MPOBEICHHOTO
9KCTIEPUMEHTA; JIo2udecKue - OCYIICCTBIATh MOMCK MH(pOpMaInK (U3 MaTepuaioB
yueOHMKaA, TBOPUECKOHM TeTpaau, IO BOCTIPOM3BEACHUIO B MAMSATH MPUMEPOB W3
JTUYHOTO TPaKTUYECKOTO OIbITa), JOTONHSIONIEH U PacUIUPSIONICH HMEOIIHECs
JTAaHHBIC; YCTAHABJIMBATH MPUYMHHO-CIICACTBEHHBIC CBS3H; TPEICTABIATh IICTIOUKH
00OBEKTOB M SIBJICHMIA,

KOMMYHUKamueéHble: TUIAHHPOBATH ydeOHOE COTPYAHHYECTBO C YUYHTENEM M
CBEPCTHUKAM M, BJIQJIETh MOHOJOTMYECKOM W JHAJOrHYecKoil (GopMaMu pedd B
COOTBETC TBUM ¢ HOPMAaMHU POJHOTO SI3BIKA; BHIPAKATH CBOM MBICIH C JOCTATOYHOM
TIOJTHO TO i ¥ TOUHOCTBI0; 83AUMOO elicmeiie — CTPOUTh COOOLICHUS B COOTBETCTBUU C

y4eOHOW 3ajadvell; HWCIOJB30BATh pEYEBBIE CPEICTBA YIS JUCKYCCUH W
apryMeHTalli CBOEH MO3UIINH;
pezyiamueHble: TIPUHMUMATh YYeOHYHO 3aJady; aJeKBaTHO BOCTPHHHMATbH

HHDOPMALIMIO YUUTEIISl; NIAHUPOSaHUe — COCTABIIATH IU1aH PabOTHI ¢ YUEOHUKOM}
BBIIOJHATH 33/1aHMS B COOTBETCTBUH C IMOCTABJICHHOU IENbIO; CTPOUThH AJITOPUTM
NIECTBUIA TI0 OPTaHM3AlMKH CBOEro padoyero MecTa ¢ YCTAaHOBKOM
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Ha (YHKIMOHAIBHOCT; yenenoidzanue - OCYIIECTBIATH IOCTAHOBKY Y4YeOHOI
3aJ1a4uM Ha OCHOBE COOTHECEHHSI TOT0, YTO y’KE W3BECTHO YYalUMCS, U TOT0, YTO elle
HE W3BECTHO; OCyujecmeierue y4eOHbIX Oelicmeuii - BBIIOJHATh NPAKTHIECKYIO
pabory.

JTuunocmuble ymeHus: camoonpeoeiieHue - JEMOHCTPUPYIOT I03HABATEN bHBIN
WHTepPEC W MOTHUBEI, HAIPABJICHHBIC HA M3YYEHUE MPOTPAMMEI

39/4

3aKOH COXpaHEHUs|
BEIIIECTB.

MacChl
XuMu4ue ckue
YpaBHEH U
KOMKPBLIMUSY
HOBbIX 3H AHULL)

(ypox

3aKkoH coxpa-
HECHHS MacCHI
BEIICCTB, XH-
MHYECKHUC
ypaBHEHUs,

KO3 HULIHEHTBI

Ilpeomemnovie ymenus:

00721CH b 3Hamb OTIPEAEICHNC MO HATHI «XUMUUYECKOE YPABHEHUEY; O0MIICH bl YMEMDb.]
OOBSCHIT, 3aKOH COXpPAHEHHWS MAacChl BEIIECTB C TOYKH 3PCHUS aTOMHO -
MOJICKYJIIPHOTO YYEHHUS; COCTABISTh YPAaBHEHUS XUMHUYECKUX PEaKIMii Ha OCHOBE
3aKOHA COXpPaHEHUsI MacChl BEIIECTB; KJIACCHMUIMPOBATE XUMHUUESCKUE PEAKIIHHU IO
TeTIoOBOMY 3P QeKTy.

MemanpedmemHole YHUBEPCATIbHbLE yuebHble Odelicmeusn YYI:
no3nasamenwvHovie: 0o6weyyedHbie - OPTaHN30BBIBATE CBOIO YUCOHYIO IESITEIbHOCT;
BEBIIOJHATh PE(IEKCHI0 CIOCOOOB W YCJIOBWH JACHCTBHS, KOHIPONH M OICHKY
mporecca M pe3yNbTaToB  JASATCNBHOCTH; Jo2cuiecKiue - OCYIIECTBIATH IOUCK
uHpOpMaIMu (M3 MaTepHANIOB YYeOHHKA, TBOPUYECKOW TeTpagd, IO BOC-
MPOU3BEACHUIO B MaMATH IPUMEPOB ¥3 JUYHOTO MPAKTUYECKOTO OIBITA), JO-
TIOJTHSTFOINEH ¥ PACIITUPSIOIICH UMEIOIITHECST TaHHbIC;

KOMMYHUKGMUGHble: TUIAHUPOBATh y4uyeOHOE COTPYJHHUECTBO C YUHTCIEM |
CBEPCTHUKAaMM; BBbIpa)kaTb CBOU MBICJIU C JOCTATOYHOW MOJHOTOM M TOYHOCTBIO;
s3aumodeticmeue - CTPOHTH COOOIICHHS B COOTBEICTBUM C Y4YeOHOH 3ajadveii;
aJIeKBAaTHO HCTIOJIF30BATh PEUEBBIC CPEACTBA UL AUCKYCCHU M apI'yMEHTALlUH CBOCH
TIO3HIIUH;

pezyniamueHble: TPUHAMATH Y4YeOHYIO 3amady; BOCIPUHMMATH HH(OPMAIIHIO
VUUTENS, WIAHUPOBAHUe - COCTABIATH IUIaH 0TBETA; PabOTaTh C TeKCTOM maparpadal
U €ro KOMIIOHEHTAM H; yenenoaaeanue - GopMyIUpOBaTh YUeOHYIO 3a1a4y Ha OCHOBGE
COOTHECEHMSI TOTO, YTO YK€ M3BECTHO YYAITUMCSI, M TOTO, YTO €Il He U3BECTHO.
Jluunocmnule ymenus: camoonpeoenerue - OCO3HAIOT IEHHOCTH 3/J0POBOTO ¥
0e3omacHOT0 00pa3a >KWU3HH; MPOSBIIOT YBAKUTEIBFHOE OTHOIICHUE K CTap ITHM H
MUTAJIITIM TOBAPHIIAM

Habmronaror

M. 3akon
COXpaHEHHUs
MaccChl BELIECTB *.
DopMyIHPYIOT
3aKOH COXpaHe-
HUS BeIllecTBa Ha
OCHOBE
HaOJII0ICHHI
XHMHUYECKHX
peaxumii. Co-
CTaBIISIOT ypaB-
HEHUsT XUMUJe-
CKHX peaKImi

PaGoTtatoT
TeKCTy  yueO-
HHKa, COCTABA
JISIFOT BOIPOCHI

I10|

WnnuBuny-
QJIBHBIA OTIPOC.
Pabora ¢
HMHIMBU-

Ty TbHBIMH
KapTOuKaMu-
3aJaHUsIMHU 110
TeMe «XHMU-
yeckue U pu-
3WYECKUE SIB-
JICHHSDY
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Pacuets! no xu-
MUYECKHUM ypaB-
HEHWSIM (VpOK
«OMKPbI-

AnropumM pac-
4yeT1a 110 XUMHu-
YECKHUM ypaB-
HEHUSIM

Ilpeomemnovie ymenus:

00JICH bl yMemb BBITIONHATH PacueThl M0 XUMUYECKUM YPaBHEHUSIM Ha HAXOX JICHUE
KOJINUECTBA, MAacChl WM 00bEMa NMPOAYKTA PEaKLHH MO KOJIMYECTBY, Macce WIN
00BeMy MCXOHOTO BEIIECTBA, PACUETHI C FICTIOIF30BAHACM TIOHS-

[IpoBonsaT
YeThl 110
YEeCKHM
HUSIM

pac-
XMMU-
ypaBHe-

OcCymIec TBISIOT
MOUCK, OTOOp |
CH-CTeMaTH3a-

Numusuty-
AITBHBIN U
(bpoHTATBHBIHI
onpoc. Peme-
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MUs» HOBbIX TS «JI0JIsD», KOT/Ia UICXOTHOE BEIIECTBO JJAHO B BUJIE PacTBOPA C 33IaHHOI MacCOBOM o uadop- | HUE 3a7adu
SHanul) J10JIel paCTBOPEHHOI'O BEIIECTBA WM COJIEPKUT ONPEIEIICHHYIO JIOJII0 PUMECEH. Maly B COOT-

Memanpeomemnule YHuUgepcaivHsle yueoHble oeiicmeus YY) BETCTBHH C

nosHasamenvHvle: 00U eyyedHvie - OPTaHU30BhIBATh CBOIO YUCOHYIO JICS TSI HOCTh; y4eOHOM 3a-

(hopMyIUpOBaTh OTBETHl HA BONPOCHI YYHTEI s, y4acTBOBATh B TPYIMOBON paboTe nadeid. Pabo-

(Maas TpyIma, KJace); Joeuieckue - OCYIIEC TBISTh BEIOOP OCHOBAHUI U KPUTEPUCB TAIOT C Y4CHHU-

U1 CpaBHEHWS, KJIAacCU(DUKAIMK OOBCKTOB;, KOMMYHUKAM UGHble: BIAJICTH KOM II0 BO-

MOHOJIOTHYECKON M JHAOTHIeCKON (OopMaMH peud B COOTBEICTBUHM C HOpMaMu npocam

POOHOIO fA3bIKA; BbIpAXXaTb CBOU MBICJIHA C IIOC'IaTO‘IHOﬁ MIOJIHOTOM M TOYHOCTBIO,

s3aumooeticmeue - CTPOUTH COOOIICHHS B COOTBETCTBHM C Yy4YeOHOW 3ajadveii;

HCTIONB30BATh PEUEBBIE CPEICTBA IS AUCKYCCHH M apTyMEHTAIIA CBOEH ITO3 UL

pezynamueHble: TIPUHIMATH yYeOHYIO 3a/1ady; aJeKBaTHO BOCTPHHAMATH HH-

(bopMaIHIO YIUTEII ST, NIGHUPOBaH Ue - COCTABILTH IUTaH OTBETA; pab0TaTh C TEKCTOM

naparpaga ¥ ero KOMIIOHEHTAMWU; yenenoiazanue - (HOPMYIHPOBATH y4EOHYIO

3ajladyy Ha OCHOBE COOTHECEHHSI TOT0, YTO y’Ke U3BECTHO YHYalUMCS, H TOT0, YTO elle

HE M3BECTHO.

Jluunocmuusle ymenua: camoonpeoenerie - TeMOHCTPHPYIOT HHTEIUICK TyalIbHBIE 1

TBOpPYECKHUE CIIOCOOHOCTH

41/6 |Pacuetst mo xw-|Anropu™  pac{llpedmemnvie ymenusn: PaccmartpuBator | [lpoBogsar mo- | MeguBumy-

MHYECKHUM ypaB{d€ta 110 XHMH aOJlOfCH bl yMenb BBIIIOJIHATH pacd€Thbl 10 XUM MYECKUM YPABHECHUAM Ha HAXOX ACHUC| aJITOPHUTM pPE- HCK, 0'160p u AJIBHBIA U
HEHSIM (ypoKIecKIM ypaB{KOJMYECTBA, MAcChl WIM 00beMa MPOAYKTA PEaKIMH 0 KOJMYECTBY, Macce WIIH| [ICHUs 3a/a4 10 | CHCTeMAaTH- (pOHTAIBHBIH
obweme- HEHHSIM 00beMy MCXOJHOTO BEUIECTBA, PACUETHl C WICTIONB30BAHUEM TOHATHS «IOJISDY, KOTA XUMHIECKHM 3aIMI0 OCHOB- | ompoc. Perme-
MOoO0N02UHeCKOT HUCXOMHOE BEIIECTBO JaHO B BHUIAC pacTBOpa C 3aJaHHON MacCOBOU MOJICH YpaBHCHHSIM. HO 1 ToToNn- | Hue 3ajad
HanpagienHocmu,) PacTBOPEHHOT'O BEIIECTBA WM COACPIKUT ONPEACICHHYIO OO MPUMEC Sl [poBomsr pac- | HUTENBHOM

Memanpedomemnute YHugepcanvHvle yuedHbvie deiicmeus YY)
no3HaeamenbHble: 0Ouiey et bie - OPTaHU30BbIBATH CBOIO YUCOHYIO SIS TEIbHOC T,
(opMyIIpOBaTH OTBETHI HA BOMPOCHI YUHTENs; y4yacTBOBATh B IPYIMIOBOI paboTe
(Marmas Tpymma, KIacc); UCTIONB30BaTh MpHeMbl paboThl ¢ WH(GOpMAIHEH: TIOUCK U
0TOOp HWCTOYHUKOB HEOOXOauMOW HWH(pOpPMAIMH, CHUCTEMAaTH3als HWHPOPMAIIHY;
OCYIIECCTBIATE PE(PICKCUIO CIIOCOOOB WM YCIOBWIA JEHCTBUS, KOHTIPOJIh M OLCHKY
mpolecca M pe3ysbTaToB AEATeIbHOCTH; CUHmMe3 - COCTABIIATH LIeJI0€ U3 YacTeil, B
TOM YHCJE CaMOCTOATEJIBHO JIOCTpauBaTh C BOCIOJHEHHEM HENOCTAIOUINX
KOMIIOHCHTOB;, BBIOMpPaTh OCHOBAHHUS M KPHUTE

YEThI TI0 XUMHU-
YECKUM ypaBHe-
HUSM

uHbOpMaIMH B
COOTBETCTBHH C
yueOHOM
3agaueii. Pa-
00TaroT C
Y4eOHHKOM TI0
BOIpOCaM
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pyM ISl CpaBHEHWsI, KiacCcu(UKam 00bEeKTOB;
KOMMYHUKAMUGHblE: BBIPOKATh CBOM MBICIM C JIOCTATOYHOW TMOJTHOTOW U
TOYHOCTHI0; Y4acTBOBAaTh B JAUCKYCCHH; G3aumoolelicmeue - CTpOUTh COOOIICHHS B
COOTBETCTBHH C yueOHOU 3amadet;
pezyiamueHble: TPUHUMATHh ydeOHYIO 3aj1ady; aJeKBaTHO BOCIPHUHAMATL HWH-
(bopMalnIo YUUTeN ST, NIAHUPOBAH e - COCTABIIATD TUIAH OTBETa; PabOTATh C TEKCTOM
maparpada ¥ ero KOMIOHECHTAMH.
Jluunocmuuvle ymeHusn: camoonpedenerue TPOSBISIOT WHTEIUICKTyalbHbIE H
TBOpPYECKHUE CIMIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHHE K 00YUYSHHIO
42]7 |Peakmmu pazio-q Paznoxenue, Ilpeomemnovie ymenus: Brigensror oc+OcymecTtenstot (MHIuBMIY-
skeHust. TloHATHE O] KaTAIM3aToOphl, |00JICHbL 3HAMb ONPEACTICHUSI TIOHITHUN «PeaKIui COSAMHECHUD), «KATaTu3aToOpbhy,|HOBHbIC Xa-{IONCK, OTOOp HANIGHBIA OIpPOC
CKOpOCTH xu-| pepmenTsI, «(hepMEHTBI»; paKTep UC TUKHU cuctemaruza- |Pemenue 3amgau
MHYECKOW pPeakiny CKOpOCTh O00JCHBL YMemb: KIIaCCU(PHUIMPOBAaTh XUMHUYECKHE PEAKIMU MO YHUCIY W COCTABY|pEaKIMA  pa3jio-{IHio uHbop-
Y KaTaau3aTopax peaxmu HCXOJIHBIX BEHIECTB W MPOJYKTOB PEAKIMH; HAONFOAAaTh U OMMCHIBATH MPU3HAKK HPKEHUS, MNPHUBOIATMAIMA B COOT
(ypox «omkpbi- YCIIOBHSI TCUEHUSI XUMHUYIECKHX PEAKIW; /IeNaTh BHIBOJABI HA OCHOBAHHMM aHAIN3a|TIPUMEPHL. BETCTBUU C
musiy» HOBbIX HaOJIFOJICHHUH 3a IKCTIEPUMEHTOM; COCTABJISITh HA OCHOBE TEKCTa CXEMbI, B TOM uuncJe Habmonaror YUeOHOM 3a-
3HaH i) ¢ nmpumenenreM cpenct UKT. . Paznoxenue| nayeii. Pabo-
Mem anpedmemHole YHUgBEpCaibHble yueoHbvle delicmeus (YY) :Bonb1 TAIOT C yueO
nosnaseamenvHvle: 06w eyyedH vie - OPraHu30BhIBATh CBOIO YUEOHYIO IS TENbHOCTh;|9JIEKTPUUECKUM  [HUKOM TIO0  BO-

(opMyIMpOBATH OTBETHI HA BONPOCHI YUHTENS; YIacTBOBAaTh B T'PYIIIOBOH paboTe
(Mamas rpyrma, Kiacc); JeMOHCTPHUPOBATh IPUEMBI pa0d0Thl ¢ UH QopMaIrmei (oucK
1 0TOOp MCTOYHHUKOB HEOOXOIMMOW MH(POPMAIMH, CHCTeMAaTH3aIMsI HHOOPMAIIUH);
(bopMyIpoBaTh TPOOIEMY; OCYIIECTBISATH pedIeKCHI0O CIOCO00B U YCIIOBUH
nedcTBUS, KOHTPONIb U OLEHKY MpoLEecca U Pe3yNbTaTOB AesTEAbHOCTH; JOIMYeCKHe
- OCYWIeCTBIISATH MOUCK HH(pOpMAIMU (M3 MaTepualnoB Y4YeOHHKA, TBOPYECKOU
TeTpaay, N0 BOCTIPOU3BEACHHUIO B MaMSTH NPHMEPOB U3 JIMIHOTO IPaKTHIECKOIO
OTIBITA), JOTIONMHSIOIC H M PacIIU PSIOIIEH NMEIOIINEC s TaHHBIC; CUH me3 - COCTABISITh
[ejoe W3 YacTeld, B TOM YHCJIE CAMOCTOATENBHO OCTPaWBaTh C BOCTIONHEHHUEM
HEZOCTAIOMNX KOMIIOHEHTOB; BBIOMpATh OCHOBAHKS W KPUTEPUH ISl CPaBHEHWS,
KJ1ac CU(HKAIHA 0OBEKTOB;

KOMMYHUKamueHble: TUIAHNPOBATH y4eOHOE COTIPYAHMYECTBO C YyUHTEHEM |
CBEPCTHUKAMHM; BJIAJETh MOHOJOTMYECKOH M auamormdeckod Qopmamu peud B
COOTBEIC TBHMM C HOPMAaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOTHOMH
MOJIHOTOW M TOYHOCTBHIO, BIIANETh KOMMYHHKATHBHBIMU YMEHHSIMH, KOPPEKTHO
BECTH IUAIOT U YYaCTBOBATh B AUCKYCCUH; g3aumooelicmeaue -

TOKOM™.

npocam
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CTPOUTH COOOIIEHHUS B COOTBETC TBUU C YUeOHOM 3a/1aueil; aJlekBaTHO HCIIONb30BaTh
peueBbIe CpeAcTBa A AUCKYCCUM U ApTYMEHTAllMM CBOEW MO3UIMY;
pezyiamueHble: TIPUHIMATL y4eOHYIO 33j1auy; aJICKBATHO BOCTIPUHUMATH HH-
(hopMaIMIo YUUTEIS;, NIAHUPOBAaHUe - COCTABJIATH TUIAaH 0 TBETA; PadOTATh C TEKCTOM
naparpada 1 ero KOMIOHEHTaMU;
yenenonazanue - GopMyIUpOBaTh yueOHYIO 3a7a4y Ha OCHOBE COOTHECEHUS TOTO,
YTO YK€ U3BECTHO YUal[UMCS, U TOT0, YTO €Ille He U3BECTHO.
Juunocmusvie ymenua: camoonpeoenenue - IEMOHCTPUPYIOT MO3HABATENIbHBINA
WHTEpEC W MOTUBBI, HATIPABJICHHBIC Ha W3YyYEHHE MPOTPaMMBbI
43/8 |Peakmmu coenu- Peakmym co- IIpeomemnvie ymenusn: Bemonssror JIO |[lomyyaror ITnceMenH b
HEHHUSL. €VHCHUS, He- [00/dicHbl  3Hamb  ONPEJCIICHUS TOHSTHN «PEaKIMW COCIAUHEHUs», «peakimu| Nel6 - XUMHUYECKYI0  |0T4ET O TIPO-
(ypox 0bujemeq KaTATUTUYECKHE, |pa3NIOKEHUSD, «OOpaTUMBbIE PEaKIINNy», «HEOOpaTUMBbIE PEeaKIMiy», «KataauTrudeckue| «[IpokanuBanue |MHPOPMAIMIO H3|IEIaHHOK  pa-
MoooI02UUeCKOoU HeoOpamiMble,  [peaKium», «HEKATATMTHYECKHUE PEaKINm; Me/IY B IUIAMEHH |pa3JINYHbBIX ooTe. ®pon-
HanpasienHocmu) | odpammbie O00IICHBL yMemb. KIIACCU(PHIMPOBATh XUMHUYECKHE PEAKIMU TI0 YUCIY W COCTABY| CTIMPTOBKH. HCTOYHHKOB TAIBHBIA ONPOC
peakmm, WCXOMHBIX BEIIECTB M TMPOAYKTOB PEaKIMH, HANpPaBJICHUIO NpOTeKaHus peakiwmy,| [Imanupyror u Pemenuve 3amau
LICTTOYKH YUaCTHIO KaTaTu3aTopa; HaOMI0JaTh M ONMCHIBATh NMPU3HAKH W YCJIOBUS TCUCHUs| OPraHU3YIOT CBOE
MpEeBpalleHul  |XUMHYECKUX pEeaKIvi; JelaTh BHIBOABI Ha OCHOBAHWM aHAW3a HAONIOACHHWH 3a| paboudee MeCTO.

9KCTIEPUMEHTOM.
Memanpeomemnute YHugepcanvHvle yuebdHble deiicmeus YY)
no3nasamensvHvie: odujeyyedHvle OPTaHU30BHIBATE CBOIO YUEOHYIO JEATEIHHOCT;
0TBEYATH Ha BOMPOCH! YUMTEINS; YIaCTBOBATh B TPYIIIOBOI paboTe (Majas Tpymma,
KJIacC); OCYIIECTBIATH MOWCK W OTOOpP HMCTOYHHKOB HEOOXOJUMOUN WH(pOpMAIHY;,
pemiats paboure 3a1a4u ¢ UCTIONB30BaHIEM 00men0c TyHbIX HHCTpyMeHTOB UKT 1
UCTOYHHKOB MH(OpPMALMK; OCBAMBATh MPUEMBI UC CIICIOBATEILCKOM JesTeN bHOC TH;
coOmoath NpaBWia MOBEASHHWS W pabOThl ¢ JabOpaTopHBIM OOOPYIOBaHHUEM B
KaOWHEeTe XMMHH; CaMOCTOSTEIBHO BBIIEISATh M (OPMYIHPOBATh MO3HABATEIbHYIO
IeTb; OCYHIECTBIATh TOWUCK HEOOXOoAWMoil wWHpopMaruy, oOpamaTtsCs ¢
nabopaTOpHBIM 00OPYZIOBAHHEM W HArpeBaTeNbHBIM M IPUOOPAMHU B COOTBETC TBHH C
MpaBWIaMU TeXHHKW O€30MacHOCTH; BBITIONHATL MPOCTEHIIHE JEeHCTBUS C
mabopaTOpHBEIM ~ O00OpyAOBaHMEM: JA0OPATOPHBIM  IITATHBOM, CIHPTOBKOW;
HaOJIOMaTh 3a CBONCTBAMY BEIECTB U SIBICHUSAM U, MPOUCXOISIIAMHU C BEIIEC TBAMH;
OIMUCHIBATh XUMUYEC KU IKCIICPUMEHT C TIOMOIIBIO PYCCKOrO SI3BIKA U SI3bIKA XUMUM;
[enath BBIBOJABI 10 PE3YJBTATAM MPOBEICHHOIO AKCIEPUMEHTA; JI02UYECKUEe -
YCTaHaBJIMBATh TP MIYUHHO-CJICACTBECHHBIC CBA3U; NPCACTABJIATL HCTIOYKU OG’LCKTOB
U SIBJICHAH; CTPOUTH JIOTHYECKYIO LIETIOUKY Pac Cy K ICHUI;

OnuchBarOT
XUMUYEC KU
JKCTICPUMEHT C
TOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOTO WJIN POJI-
HOT0) sSI3BIKA 1
SI3bIKA XUMUH.
DopMyIHUPYIOT U
JICJIAlOT BBIBOJIBI
10 pe3yibTaTam
TIPOBEIEHHOT O
JKCIIEpUMEHTA
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KOMMYHUKamugHble: TUIAHUPOBATh yueOHOE COTPYAHUUECTBO C YUUTENEM U
CBEPCTHUKAMHM; BJIAZETh MOHOJOTHUECKOM M Iuajormdeckoil ¢opmamu peun B
COOTBETC TBUM C HOPMaMHM POJHOIO fA3bIKa; BRIPAXKaTb CBOU MBICJIM C JOCTATOYHOM
MOJTHOTO M ¥ TOUHOCTHIO; 83auMooelicmaue - CTPOUTh COOOIIEHIS B COOTBETCTBUH C
yaeOHOI 3amadei; HWCIONB30BAaTh pPEUEBBIE CpPENCTBA ISl  OHCKYCCHUH U]
apryMEHTAlMA CBOEH MO3ULINMY;

pecynamuenple: TPUHAMATL Y4eOHYIO 3ajady; BOCIPHHHMATH HH(OPMAIIHIO
YUUTeNs;, MAAHUpOSaHue - COCTABIIATH IUIAaH pabOThl C y4eOHHMKOM; BBIIOIHSITH
3a/laHusl B COOTBETC TBUM C IIOCTABJICHHOM LENbIO; CTPOUTH AIFOPUTM JeiCTBHUIl 1O
OpraHm3allil CBOEro pabovero MecTa C YCTAaHOBKOM Ha (DYHKIIHO HABHOC Th;
yenenonazanue-HopMyIAPOBATH YICOHYIO 33/1a4y HA OCHOBE COOTHECEHHS TOTO, UTO
YK€ M3BECTHO YYaIIUMCS, W TOTO, YTO €Ie He W3BECTHO; OCyuyecmeneHnue y4uedH bix]
Oeticmguii - BBHIIONHATE JabopaTopHyio paboty. Juunocmuvie ymenusn:
camoonpedenerye - TPOSBISIOT MHTEIUIEKTyalbHble U TBOPUYECKUE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIICHHE K OOYUYCHHIO

44/9

Peaxuun
TICHYS.
TUBHOCTHU
TI0B.
(ypox obuemer
MOoO0I02UHeCKOl
HanpasienHocmu)

3ame-
Pan  ak-

METaI-

Peakium 3ame-
IIEHUs, PN
aKTUBHOCTH
(HaTpspK eHIIA)
METaJIOB

Ilpeomemuvie ymenusa:

O00/ICHbL 3HAMb OTIPEICIICHUS TOHITHH «PEaKIMi 3aMEIICHUD, «PsAIl aKTUBHO CTH
METAJIIOBY;

O00MICHBL yMemb: KIIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIMU 0 YHUCIY U COCTaBY)|
HCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIMHU; MCIIOIB30BATh NEK TPO XUMHUUECKUHA P
Hamp sDKeHUH (aKTHBHOCTH) METAIUIOB VISl OTIPEIENICHIST BO3MOYKHOCTH TPOTEKAHMS
peakIii MKy METATIAaM U U BOJHBIMHU PacTBOPAMU KHCJIOT U COJIEH; HAaOIoaaTh 1
OIMICHIBATH MPU3HAKU M YCIOBUS TCUCHHS XUMUUCCKUX PEAKIIMIA; AeNaTh BBHIBOIBI HA
OCHOBAHHHM aHAJM3a HaOJIOAEHUH 3a SKCTIEPUMEHTOM.

Mem anpedmemHole YHUBEPCATIbHbLE yueoHble deiicmeus YY)
no3nasamenwvHvle; 00weyueOHbie - OPTaHN30BBIBATE CBOIO YUEOHYIO IESITEIbHOCT;
0TBEYATH Ha BOMPOCH! YUMTEINS; YIaCTBOBATh B TPYIMIOBOH padoTe (Majas Tpymma,
KJ1acc ); CoOMIoaTh paBIuIa OBEACHHUS M PabOTHI ¢ Ta00paTop HBIM 000y IOBaHHEM
B KaOWMHETe XWMHH, OCBaWBaTh MPHUEMBl HCCIEIOBATENbCKON JESATEIBHOC TH;
OCYIIECCTBIIATh PE(PICKCUI0 CIIOCOOOB M YCJIOBHWIA NEHCTBUSI, KOHTIPOJb M OLCHKY
mporecca ¥ pe3yabTaToB JeATeIbHOCTU: (POPMYNIUPOBATh TO3HABATEIBHYIO IIENb;
CO3/1aBaTh AITOPUTM JSITEIBHOCTH IPU PEIICHAU MPOOJeM TBOPYECKOrO H
MOUCKOBOTO XapakTepa, oOpamathcsi ¢ JIabOpaTOpHBIM OOOpYJOBaHHEM H
HAarpeBaTeNbHBIMA TPHUOOPAaMU B COOTBETCTBHHM C NPaBWIAMH  TCXHUKH
0e30MacHOCTH; BBINOJHATL MPOCTEHIITHE JIeH-

Boemonustor JIO
Nel7 -
«3amerieHue MeH
B pacTBOpe
xyopuna meau (11)
YKEITE30M».
[Inanupyror u
OpPraHu3yIoT CBOE
pabouee MecTo.
OrnmcpiBatoT
XUMHUYECKUN
OKCTIEPIMEHT C
TIOMOIIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT0 WU PO/~
HOT'0) sI3BIKA U
SI3BIKA XFMUHL.
DopMynupyror
BEBIBOJIBI 10 pe-

Ilonyyarot

XUMUYECKYIO
UHGOPMALIIIO U3
pa3INYHbIX
HCTOYHHUKOB

IIucsMeHHBIH
OT4ET O PO
JeTaHHOM ~ pad
ooTe. 4izneze
BUyallbHBIA 1|
(pOHTATEHBI I
onpoc
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CTBHA C JaOOPATOPHBIM OOOPYAOBAHHEM : JTaOOPATOPHBIM IITATUBOM, CIHPTOB KOII:
HaOJIIO1aTh 3@ CBOMCTBAMU BEIIECTB U SIBICHUSMH, MPOUCXOIAIIUMH C BEIISC TBAMU;
OIMICHIBATH XMM HMYIECKHI SKCIIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO WIIH
POIHOTO) s3BIKA W SA3bIKa XUMUM; JENaTh BBIBOIBI IO PE3YNIBTATaM IIPOBEICHHOTO
OKCTIEPIMEHTA; JIo2uYecKue - YCTAHABIMBATH NPHYUHHO-CIICACTBCHHBIC CBSI3H]
TPENCTABJIATH IEMOYKHA OOBEKTOB U SBJICHHI,

KOMMYHUKamu6éHble: TUIAHNPOBATh y4eOHOE COTIPYAHMYECTBO C YyUHIEHEM WU
CBEPCTHHKAMH; BJIAJCTh MOHOJOTHYECKON U JHATOTHYECKOW (opMamMu pedd B
COOTBETC TBMM C HOPMaMH pOJHOTO A3bIKA, BbIpa)KaTb CBOU MBICJIU C }IOCTaTO‘IHOﬁ
MOJTHOTO# U TOYHOCTBIO; 83aUMOO elicmaue - CTPOUTh COOOLICHHUS B COOTBETCTBUH C
yaeOHOI 3amadei; WCIONB30BAaTh pEUEBHIE CpPENCTBA ISl OUCKYCCHH U
apryMEHTAllM! CBOEH TO3UIINY;

pezyniamugHble: TPUHIMATH y4eOHYIO 3a1ady; aJeKBaTHO BOCIPHHAMATH HH-
dbopMalMI0 YUUTENS; NIAHUPOSAHUE - COCTABIIATH IUIAH PaboThl C Y4eOHHKOM;
BBITNOJIHATH 331aHUsl B COOTBETC TBHH C ITOCTABJICHHOH 1ENBI0; CO3/IaBaTh AJITOPUTM
NECTBUH MO OpraHu3alud cBoero paboyero MecTa C  YCTAaHOBKOM Ha
(YHKIIMO HAJTE HOC Th; IJTAHAPOBATH CBOIO IS TETIHHOCTH 1T0]] PYKOBOACTBOM YUHTEILS;
yenenonazanue - (HOPMYyIHPOBATh YIEOHYIO 3aqady Ha OCHOBE COOTHECEHHS TOTO,
910 YK€ FB3BECTHO YYalllUMCS, M TOTO, YTO €IIe He HW3BECTHO; OCYUjeCmEIeHuUe,
yuebOHbix Oeticeuti - BBIOIHATH Ta00paTOpHYIO PadoTy.

Juunocmuvle ymenus: camoonpeoeieHue - JEMOHCTPUPYIOT I03HABATENbHBIN
MHTEpecC.

3yJBTaTaM
BEJIEHHOT O
MepruMeHTa

PO~
9KCA
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Peakmyn oOmena

(YpoK «omKpuimusi»

HOBbIX 3HAHULL)

Peakuyn oOmeHa,
peaxkuun
HEUTpanu3anvu

Ilpeomemnote ymenus:

dondicHbl  3Hamb  OTPEHCIECHUS
HEUTpanu3alvmy;

0onICHbL yMemb! KIACCU(DUIMPOBATE XMUMUYECKHUE PEAKIMH IO YHCIY H COCTABY|
HCXOJHBIX BEIIEeCTB U MPOAYKTOB PEAKIMHU; UCTIONB30BaTh TAOIHUIIBI Pac TBOPUMOC TH
IUTS  OTIpEZICTICHHUsT BO3MOXKHOCTH TPOTCKAHHS peakiuii oOMeHa, HaOnonate H
ONMCHIBAT,  TIPU3HAKM W YCIIOBUS  TCYEHHUS]  XUMHUUYCCKHX  PEaKIHil.
Memanpeomemnule YHuUgepcaivHsle yueoHble oeiicmeus YY)
no3nasamenwvHble: 06uieyyedHbie - OPTaHIB3OBEIBATE CBOIO YICOHYIO IS TENbHOCTE;
y4acTBOBaTb B TIpYIINOBOM pabore (Mamas Tpymma, KJacc); OCYLIECTBIIATH
pedraekcuo crocoOOB ¥ YCIOBWIA JACHCTBHS, KOHIPOJb U OICHKY Iporecca U
pPE3YNIBTATOB JAEATEIBHOCTH; Jo2uyYecKue - BBINOMHIT, MOUCK HHpopMamuu (U3
MaTepHaioB Y4eOHHKA, TBOPYECKOW TeTPajH, MO BOCIHPOM3BEACHHIO B MaMITH
NPUMEPOB U3 JINYHOTO MPAKTUYECKOTO OIIBITA), AOTIONHSIOMICH M pac-

MOHSITHHA  «peakiuu OoOMeHa», «peaKIuu

Beiensiror cy-
I1E€C TBEHHBIC
MPU3HAKU pPeaK-
Ui oOMeHa.
Y4acTByIOT B
KOJUICKTUBHOM
Oecene: oOMe-
HUBAIOTCS MHE-
musMu. PaboTtaror
C Y9E€OHHKOM TI0
BOIIpOCaM

Haxonmsart
JTOTIOJTHU TEITh-
HYTO
Maryo
Hay4HO-
MOy JISIp HOH
TuTEpaType,
CTIPaBOYHUKAX

uH(op-

B

NnnuBumy-
aIBHBIA 1
(pOHTANBHBIH
onpoc. Pemenue
3a1a4
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HMIMPSIONICH UMEOIUECs AAHHbIC, cuHme3 - BBIOUPaTh OCHOBAHUS U KPUTEPUH AT
CpaBHEHWs, KJIacCU(PUKAIMKU 0OBEKTOB;

KOMMYHUK@mM UGHble: TUIAHUPOBATh y4eOHOE COTPYAHHYECTBO C YUHTENIEM H
CBEPCTHHKAaMH; BBIPAKaTb CBOHM MBICIIM C JOCTATOYHON IOTHOTOH M TOYHO CTHIO;
YMETh KOPPEKTHO BECTH AMAIOT W y4acTBOBATh B IUCKYCCHH; 83aumooelicmaue -
CTPOUTHL COOOIIEHUS B COOTBETCTBUY C yueOHOI 3aauell; ajlekBaTHO UCTIOIb30BATH
peueBble CPeCTBA I TUCKYCCHUU U apTyMEHTALMK  CBOEi mo3uimuy;
pecynamugnple: TPUHUMATL y4eOHYIO 3a/ady; aJeKBaTHO BOCIPHHMMATH HH-
(bopMmaLMIo yUUTeNs; niaHuposarie - COCTABILTH IUIAH 0TBETA; paboTaTh C TEKCTOM
maparpada ¥ ero KOMIOHEHTAMH; yenenoildeanue - OCYIIECTBIATh IOCTAHOBKY)
y4eOHO# 3a1a41 Ha OCHOBE COOTHEC €HH S TOT0, YTO YK€ N3BECTHO YUalllUMCSl, X TOTO,
YTO eIe He M3BECTHO.

Juunocmuvle ymenua: camoonpedenenue - TPOSBIAIOT UHTEIUIEKTyalbHbIE U
TBOpUECKUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOLIEHUE K OOYUECHHIO
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Turbl XUMUYECKUX
peakimi Ha
IpUMEPE CBOMICTB
Bogel Ilonsmie o
TUIPOITH3E (VPOK
obweme-
MOO0N02UHEeCKOlL
HanpasienHocmu)

DJexTponus,
TUIPOKCUITBI,
THIPOJIN3,
TON M3,
CHUHTE3

o

(hoTo-

Ilpeomemuvie ymenusa:

O00MCHBL  3Hamb  OTpeleNeHus
HEeUTpanu3alymy, «THIPOIIU3»;
O00MICHBL yMemb: KIIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIMU TI0 YHUCIY U COCTABY)
HCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIMH; UCTIONB30BaTh TAOJIHUIIBI Pac TBOPHMOC TH
IUTS  OTIpeZICTICHHs BO3MOXXHOCTH TIPOTEKAHHS peakIMi OOMeHa, HaOIomaTh H
OIMICHIBATh MPU3HAKM W YCIOBHI  TCUCHHI  XUMHYCCKHX  PEaKIHi.
MemanpeomemHole YHUgBepcaibHble yueoHbvle oeiicmeus YY):
nosnaseamenvHvle: 0o6weyyedH vie - OPraHu30BhIBATh CBOIO YUEOHYIO 1€ TENIbHOCTh;
OTBEYATh Ha BONPOCHI YUHUTEN S, Y4aCTBOBAaTh B IPYIIOBOM paboTe (Mamas rpyra,
KJacc); pOpMyJIHpOBaTh MPOOJIEeMy; COCTABJIAT, HA OCHOBE TCKCTAa CXEMBI, B TOM
guciie ¢ npumeHenueM cpeact UKT; nocuueckue - OCyNiecTBISATH IOWCK|
napopMammy (M3~ MaTepHaioB  y4eOHWKAa, TBOPYECKOH  TeTpaaH, IO
BOCIMPOU3BEJCHUIO B TAMSTH TNPUMEPOB M3 JIMYHOTO TPAaKTHYECKOT'O OIbITa),
TOTIONHSIONIEH U paclIupsIOLIei UMeIoIrecs TaHHbIe; CUHmMe3 - COCTABIIATH LIeJIoe
W3 YacTeil, B TOM 4YHCJE CaMOCTOSTEIbHO JIOCTpauBaTh C BOCIIOJHEHHEM
HEJIOCTAIOUINX KOMIIOHEHTOB;

KOMMYHUKAMUGHble: TUIAHUPOBATh YYEOHOE COTPYJNHHUYSCTBO C YUYHTICIEM H
CBEPCTHUKAMH; BJIaZIETh MOHOJIOTHYECKOW W IUaJorudeckoil (opmamu peun B
COOTBETC TBUM C HOPMaMHM POJHOTO 53bIKa; BBIPAXKATh CBOU MBICIIH C JOCTATOY HOM

TIOH S THIA «peakun 06M6Ha)>, «peak

Paccmatpusaror
TUIBI XUMUYECKHX
peakuuii Ha
IIpUMEpE CBOMCTB
BOJIBL. YUaCTBYIOT
B KOJUICKTUBHOM
becene, oOMe-
HUBAIOTCS MHE-
HUSIMHA

MOJTHOTON M TOYHOCTBIO; NMPUHUMATL YYaCTUE€ B OJUCKYCCHUU; 83AUMO-

OcCymec BIsIOT
TOUCK, OTOOp W
CHCTEeMaTH3a-
LU0 uHbpop-
Maliid B COOTH
BETCTBUHU C
yaeOHOM 3a-
nauen

NunuBumy-
ANIBHBINA 1
(pOHTANBHBIHA

orpoc
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Oeticmaue - CTPOUTh COOOIIECHNS B COOTBETCTBUU C yueOHOM 3amadell; UCIONb30BATh

pedeBble  CpeAcTBa IS JUCKYCCMM W apryMEHTAlMH CBOEH  IO3UIWH;

pecyniamugHple: TPUHAMATH YYeOHYIO 3aqady; BOCIPHHUMATH HH(pOPMALIUIO

YUUTENS; NIAHUPOBAHUe - COCTABIISTH TUIAH 0TBETa; paboTaTh C TeKCTOM maparpada

U €ro KOMIIOHEHTAM U, yelenonazanue - GopMyIHpoBath yueOHYHO 3a/1auy Ha OCHOBG

COOTHECEHHUS TOTO, YTO YK€ U3BECTHO YYaIllUMCS, U TOT'O, YTO ellle He N3BECTHO.

Juunocmuvie ymenus: camoonpedeienue - JEMOHCTPUPYIOT I03HABATENbHBII

MHTEpeC.

47/12 |060011eHnEe U Dmnueckue Ilpeomemuovie ymenun: O6o0maroT u [pencraBnsror |MHAuBUIY-
cucTeMatu3alysl  |SIBJICHUS, [TH- OOMICHbI  3HamMb  OTPENENCHUS TOHSATHH  «peakiun OOMEHa», «PEeaKIHMH|CHCTeMATU3UPYIOT [MHOPMALIMIO  |aIbHBI
3HAHMI 110 TeMe CTWUISLMS, TIe- |HeHTpaNIn3alum», «THAPOIH3Y; 3HAHKS, JETalT |0 TeMe (bpoHTAITBHBII
«/BmeHeHws, PETOHKA, KPH-  |000iCHbL yMemb. KIaCCU(DUIMPOBATE XUMUYECKHE PEAKIMH 0 YHCIY M COCTABY|BHIBOMBI «/Bmenenus,  |ompoc. Pabota ¢
MPOMCXOMAIINE C  |CTAIH3AINS, WCXOJHBIX BEIIECTB M TPOAYKTOB pEaKklud, M0 TemoBoMy 3¢dekty, Io MPOUCXOAIIUE |KApTOIKAMU-
BEIllECTBAMW» (VPOKBBIIAPHBAHKE,  [HANPABJICHHIO NPOTEKAHHWS PEAKLMH, 10 y4YacTHIO KaTajHM3aTopa; HCIOIb30BaTh C BELIECTBaAMM» |3aJaHUSIMH
obuweme- (unpIpoBaHue, |TaONUIy PacTBOPHUMOCTH JUIS ONpPENCTCHHMS BO3MOXXHOCTH TMPOTEKAaHUS pPeaKIuid B BHjIC TabIwII,
moooocuieckoll  [BO3TOHKa, Cy0- |0OMEHa, JJIEKTPOXHMMHUUYSCKHMN psiJi HaNpspKeHWH (aKTUBHOCTH) METAIJIOB  JUIs CXeM, OTIOPHOT'0
HanpaeieHHocmu) |TuManysi, otT- OMpe/IeIeHIsT BO3MOXKHOCTH MPOTEKAHUS PEAKIIMi MEXKIy METAIAMH W BOJHBIMU KOHCIICKTA, B

CTaWBaHKe, JIe-
JUTeNbHAsS BO-
POHKa,
HEeHTpUpYrupoBa
HHE, Pa3JI0oKEHHUE,
KaTaIn3aTopBhl,
(hepmeHTHI,
CKOpOCTb
peakiyy, peak-
LU COEIUHEHNUS,
HeKaTalu-
THYECKHE, He-
obOpamimeble,
oOpatimeble
peakiuy, Ie-
MOYKH IIpeBpa-
LIEHUH, peakluy
obMeHa,

pacTBOpaMH KHCJIOT M COJIei; HaOJIooaTh W ONHCHIBATH MPU3HAKH W YCIOBHS
TEUCHWS XHMHYECKHX pEaKIWif; JenaTh BBHIBOAH HA OCHOBAHMM AaHAIU3a)
HaOJII0JIeH Ui 32 SKCTIEPUMEHTOM; MPOBOJUTE PACUETHI 0 XUMHUYECKUM YPaBHEHHUSIM
Ha HaXOXKJIEHHE KOJIMYeCTBa, MacChl WK 00beMa MPOAYKTa PEaKIMK M0 KOJIMYECTBY,
Macce Wi 00BeMy HCXOTHOTO BEIeCTBA, pacydeTsl C HCIOIB30BAHHMEM ITOHITHS
«IIOTIsH», KOTZIA MCXOMHOE BEIIECTBO JaHO B BHIE PacTBOpa C 3aJaHHOW MacCOBOW
OJIeH pacTBOPEHHOTO BEIIECTBA WM COIEPIKUT ONPEACIECHHYIO JOII0 IIPUMECEH.
Memanpeomemnule YHugepcanvHvle yuebnbvle delicmeus YY):
no3nasamenvHbie: 0o6ueyuedtbie - OPraHN30BbIBATE CBOIO YUEOHYIO €SI TENbHOCT;
0000mare M [enaThb BBIBOJABI 10 H3YYEHHOMY Martepuany; paboTath C
JOTIOTHUTENbHBIMU ~ UCTOYHWMKAMHM  MHQOpPMAIMK; TPEACTaBISATh W3yYCHHBIA
MaTepuaj, UCIONb3Ys BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHIL; 1o2uyecKue
OCYIIECTBJIATh TOHMCK HWHDopMarmu (W3 MaTepuaioB YYeOHWKA, TBOPUYECKOM
TeTpay, 10 BOCTIPOM3BEACHHUIO B IMaMSATH HPHMEPOB U3 JIYHOTO IIp aKTHIE CKOTO
OIIBITA), JOTIONHSIONICH W pacIIUPSIONIeH HMEIOIIHECS TaHHBIC, CUHMe3

BBIOMPATh OCHOBAHMS M KPUTEPUH ISl CPAaBHEHHMS, KJIACCHPHUKAINN O0BEKTOB;

TOM YHCJIE C
MIPAMEHEHUEM
cpencts UKT




3

4

peakun
HeWTpanu3anmy,
peakuu

KOMMYHUKamuéHble: TUIAHUPOBAaTh y4yeOHOE COTPYAHMYECTBO C YYHUTENEeM H
CBEPCTHUKAaMU; BJIaJIETh MOHOJIOTHYECKOW W Iuajormdeckoil Qopmamu peun B
COOTBETC TBUM C HOPMamH POJTHOTO S3BIKA; BHIPAKATh CBOM MBICIHU C JOCTATOYHOU
TIOJTHO TO i ¥ TOYHOCTH10; BECTH JIUAJIOT, YYaCTBOBATh B AUCKYCCHUM; 83aumooeticmaiue
- CTPOUTH COOOIIEHHS B COOTBETCTBUHU C YUCOHOW 3aj1a4yeii; UCTIOJIb30BATh PEUCBhIC
cpeAcTBa Ui AUCKYCCUM U apTyMEHTALMK CBOEH O3 ULINY;

pezyiamueHble: TPUHUMATh y4ueOHYIO 3ajady; aJeKBaTHO BOCIPUHUMATH WH-
(dhopMalnIo YUUTeNs; NIaHUPO8aH Ue - COCTABIIATD TUIAH OTBETA; PadOTATh C TEKCTOM
nmaparpadga W ero KOMIOHECHTAMH; Yye/lenoideanue - OCYIICCTBIIATh TOCTAHOBKY|
Y4eOHOI 3a/1a41 Ha OCHOBE COOTHEC CHH S TOT0, YTO YK€ U3BECTHO yYalllUMC s, U TOTO,
9TO eIle HE M3BECTHO.

JIluunocmuole ymenus: camoonpedenienue - TPOSBISIOT HWHTEUICKTyalbHBIE W]
TBOPYECKHUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOILICHHE K OOYUCHUIO.
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KonTpoabHnas
padora Ne 410

TeMe «l3Menenus,

TIPOUC XOJISTIIHAE
BEILIECTBAMI»

(ypox
we2o0 KOHmMpOois,).

q

passuearo-

duznueckue
SBJICHUS, M-
CTWJUIALMS, TIe-
peroHka, Kpu-
CTAJUTM3 AL,
BbINIapUBaHUE,
(unsIpOBaHUE,
BO3TOHKa, CY0-
TUMarys, oT-
CTaWBaHME,
HEeHTPUPYTH-
poBaHue, pas-
JI0’KEHHe, KaTa-
JM3aTOPBI,
CKOpPOCTb peaK-
MM, PEAKIHH
COEIMHEHMS, He
KaTAINTHYECKHE,
HeoOpaTUMBIe,
oOpaTiMBble peak-
MY, [ETOYKH

Ilpeomemnovie ymenus:

00n2ICHbL yMemb: YCTAHABIHMBATH IIPUYMHHO-CJICACTBEHHBIE CBS3U MEXIY (H-
3MYECKIMU CBOMCTBAMH BEIIECTB H CIIOCOOOM pa3aeICHHs CMeCeil; 00BSC HIATh 3aKOH
COXpaHEHHs] MacChl BEIIECTB C TOUKH 3PEHHS aTOMHO-MOJEKYJSIPHOTO YUYCHUS,
COCTaBJIATh YPAaBHEHU S XMMUY ECKHUX PEAKIIMI Ha OCHOBE 3aKOHA COXPAHEHHU S MacCh]
BEIIECTB; OIMICHIBATh PEAKIIUH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIA POIHOTO)
S3bIKa W s3bIKa XHWMUH, KJ'IaCCI/I(i)I/IHI/IpOBaTI) XUMHUICCKUE PCAKIMU IO YHUCIY U
COCTaBY FNCXOIHBIX BCHICCTB M TPOAYKTOB pEAKIUH, TEIUIOBOMY J(deKTy,
HANPaBIICHAIO TIPOTEKAHMS pEaKIHH, YyYacTHIO KaTAIM3aTopa; HCIOIB30BATH
TaOJWIy PAcTBOPHMOCTA U OIPEACIICHUS BO3MOXHOCTH TMPOTEKAHWS PEaKIIHit
0o0MEHa; DSNCKTPOXUMHYCCKUN psI HANpsDKCHWH (aKTUBHOCTH) METalIOB IS
omnpejeNieHus: BO3MOXKHOCTH NPOTEKaHUs PeaklUi MeXAy MeTaslaMUd U BOJIHBIMH
pacTBOpaMu KHUCJIOT U COJIeH; MPOBOAMUTH PacyeThl 0 XMMHUUECKHM ypaBHEHHsSM Ha
HAaXOXJICHHE KOJMYEeCTBA, MACChl WM 00BeMa TMPOJYKTA PEaKIMH MO KOJIUYECTBY,
Macce WM 00BeMy HCXOJHOTO BEIIeCTBA, PAcUeThl C HCTOIB30BAHUEM MO HATHS
«IIOTsDY, KOTZIa MCXOMHOE BEIIECTBO JAHO B BHIE PacTBOpa C 3aTaHHOH MacCOBOH
moJIel pacTBOPEHHOTO BEIIECTBA IUTH COIEPXKUT OTPEICICHHYIO MO0 TP IMECEH.
MemanpeomemHule YHUgBepcaibHble yueoHbvle oeiicmeusn YY):
no3HaeamenbHble; YCTAHABIMBATH TPUYMHHO-CJICICTBEHHBIE CBS3HW; BIAJCTh
HaBbIKaMW KOHTPOJIA U OLCHKHU CBOE€il ACATEJIBHOC TH; TPUMCHATH 3HAHUSA TIpU
pEIICHHH PacydeTHBIX 3ajiau; 0OujeyuedHbie - OpPTaHN30BBIBATh CBOIO YUCOHYIO

Konmponvras paboma u3 3a0aHutl pasHozo uoa:

C BBIOOPOM OJHOTO TPaBWIBHOTO OTBETA W3
HECKOJIbKHX MPEI0KEHHBIX;

Ha COOTBETCTBUE;

C BBIOOPOM HECKOJBKHX MPABIIBHBIX OTBETOB W3
MPEIUIOKEHHBIX BapPHAHTOB;

C HAIlNCAHHEM Pa3BEPHYTOT0 OTBETA;

C pacueTHbIMH 33j1auaMu
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NPEBPAICHUN,  [IeATeNBHOCTh; (HOPMYIHUPOBATH OTBETHI HA BOMPOCHI, PETYJSATHBHBIC: TPUHUMATH
peakiu 0OMeHa, |yueOHy0 3a/1a4uy; aIckBaTHO BOCTIPUHUMATH UH)OPMAIIMIO YUHTEIS; MIAHUPOBAHUE
peaKimn - COCTAaBJIATH IUIAH PabOTHI;, BBHIMOJIHATH 3aJaHKS B COOTBETCTBUH C IIOCTABJICHHOM
HEHTpAIM3aIMH, |[ENbI0; OCyuecmeiienue yueOrblx Oelicmeull - OTBEYaTh Ha MOCTABJICHHBIC BOMPOCH,
peaximn yenenonazanue - HOPMyIHPOBATh YIEOHYIO 3amady Ha OCHOBE COOTHECEHMS TOro,
3aMeIIeHUs, P [4TO YK€ U3BECTHO YYalIUMCS, U TOTO, YTO €llle He U3BECTHO.

AKTUBHOCTH Jluunocmuvle ymenus: JIEMOHCTPUPYIOT MO3HABATCIbHBIA HMHTEPEC W MOTHBHIL,
(HampsDkeHH) — [HampaBIlieHHBIC HA W3YYCHHE MPOTPAMMBI
METAIJIOB

Tema 5. PactBopenue. PactBopbl. CBojicTBa pacTBOPOB e KTPOJMTOB (20 yacoB)

49/1 |PactBopenme  kak|PactBop, rum-  |[Ipeomemmvie ymenus: PaccmatpuBaror |Ocymectsustor |UaauBumy-
GIBUKO - XWUMH-[paThl, HACHI- 00n21CH bl 3Hamb OTIPENSIICHIS TIOHSITHI «PacTBOPY», «THAPAD), «KPUCTALIOTHAPAT,[pACTBOPEHIE KaKIOUCK, OTOOp U |aJIBHBIN U
YeCKHH  MPOIECC|IICHHBIN PacTBOP.|«HACHIIICHHBIN PacTBOPY», «HEHACKHIIICHHBIA PacTBOPY, IEPECHIMICHHEBIA pacTBOPY,|(PH3HKO- CHCTEMATH3a-  |(hpPOHTANLHEIA
PacTBOpUMOCTs.  |HCHACHIIICHHBINA |«PaCcTBOPHMOCTEY,; XUMIIEC KU o uHpOp- ompoc. Penrenne
Tumel  pacTBOPOB|PACTBOP, IEpe-  |00JJICHbL YMemb. OTPEACIATh PACTBOPUMOCTh BEIISCTB C HCIOIb30BAHUEM KPHBBIX|IPOIIECC. Co-{Maimu B COOT- |3amay
(YPOK «OmMKpbIMUsNC BIICHHBIH pacTBOPUMOCTH; XapaKTepHU30BaTh PACTBOPEHHE C TOYKH 3PEHHUS ATOMHO -[CTABJISIOT BETCTBUH C
HOBbIX 3HAHULL) pacTBop MOJICKYJISIPHOTO YYEHHS; UCTIOJIF30BaTh TaOIHIy PaCcTBOPHMOCTH IS OTPEEIICHUsI|OTIOPHBIH KOH-|y4eOHO 3a-

pacTBOPMMOCTH BEIIECTB B BOJE; COCTABIAT, Ha OCHOBE TEKCTA I'padHKH, B TOM|CIIEKT ypOKa. nageii. Pa6o-
qrciie ¢ mpuMeHenneM cpeacts UKT. HabGromaror TAIOT C yueb-
MemanpeomemHnule YHUgBEpCcalbHble yueoHbvle oelicmeus Yyiaa. MByyeHue/HUKOM 0 BO-
nosnasamenvHvle: 00weyuebHble — OPTraHU30BBIBATH CBOI YYEOHYIO JIesi-[3aBUCUMOCTH npocam
TeIBHOC Th; (HOPMYITUpPOBATH MPOOJIEMY; OCYHIECTBIATH pedieKCHto Croco00B HpacTBOPHUMOCTH

YCJIOBHMIA MEWCTBUS, KOHTPOJb M OILCHKY IpOIecCa M PE3yJbTaTOB JEsITelbHOCTH;|[BemectBa o1

nocuyeckue - BHIOMPATh OCHOBAHHS M KPHUTEPHUH U CPaBHEHHS, KIacCUPHUKAINN
00BEKTOB; CuHmMe3-COCTABILITE IIEJI0O€ M3 YacTel; CaMOCTOSTENLHO JOCTPanBaTh
LIeJI0€ C BOCIIOJIHEHUEM HEIOCTAIOIIUX KOMIIOHEHTOB;

KOMMYHUKamueéHble: TUIAHUPOBAaTh y4yeOHOE COTPYAHMYECTBO C YYHUTENEeM H
CBEpCTHUKAaMU; BJIaZIETh MOHOJIOTHMYECKOM W JIUATOTHYECKOW (GopMaMHu pedyd B
COOTBETC TBUM C HOPMaMHM POJHOTO 53bIKa; BBIPAXKATh CBOU MBICIH C JOCTATOY HOM
MOJTHOTOH M TOYHOCTBIO; 83aUMOOelicmau e-CTPOUTh COOOIIEHNS B COOTBETCTBHH C

yaeOHOI 3amadei; WCIONB30BAaTh pEUEBHIE CpPENCTBA ISl OUCKYCCHH U
apryMeHTallyd CBOEW MO3ULINY;
pezynisamueHble: TPUHAMATH Y4YeOHYIO 3amady; BOCIPUHHMATH HH(OPMAIIHIO

YUUTeNsl; HAaHUposanue - COCTABIATH IUIaH 0TBETA; Pab0TaTh C TEKCTOM Maparpagaj
U €ro KOMIIOHEHTAM H; yenenoaaearue - GopMyIupoBaTh yUeOHYIO 3a1a4y Ha OCHOBE
COOTHECEHMSI TOT'O, YTO YK€ M3BECTHO YYAIIUMCSI, ¥ TOT'O, YTO

TeMIiepaTyphrt.




4

elle He U3BECTHO.
Juunocmnvle ymenua: camoonpedeienue - AEMOHCTPUPYIOT IO3HABATETbHBII
UHTEPEC U MOTUBBI, HAIIPaBJICHHbIE HA W3Yy4Y€HHE MPOrpaMMbl

50/2

DNEeKTPOIUTH-
yeckas JIICCO+
I

(YPOK «OMKPLIMUALY)
HOBbIX 3HaAH L)

DNEKTPOTUTHI,
HE3JIEK TPOJIUTHI,
SIEKTPONIU-
THYECKas  JIUCA
conmarms, I
TIOJTB, CTCICHH
ITVIC C OTHALIIT H,
accouuanys

Ilpeomemmnsie ymenus:

O00MICHbL  3HAMb  ONPEICTCHHUS TOHSITHH «3JCK TPONUTHYCCKAS  JTHIC COLHALIISDY,
«IJICKTPOJIUTEDY, «HEIJICKTPOIIUTHI»;

O00JHCH bl yMemb COCTABJIATh YPAaBHEHHS TUCCOIMALMA OCHOBAHHIA, KUCIIOT, COJIEH.
Memanpeomemnute YHugepcaivHsle yueoHble Oeiicmeus YY)
no3nasamenwvHvie: 0o6uieyyedHbie - OPTaHIB3OBEIBATE CBOIO YICOHYIO IESITENHHOCTE;
(bopMyIMpOBaTH OTBETHI HAa BOMPOCHI YUHTENS; YIaCTBOBAaTh B TPYMIIOBOH padoTe
(Mayasi rpymma, KJacc); OCYIIECTBISTh MOUCK M OTOOP HCTOYHUKOB HEOOXOIMMON
vHpOpMAIMK; CHUCTEMATU3UPOBATh HH(POPMALMIO; (OPMYIHPOBAThL MPOOIIEMY;
nocuieckue - COCTAaBISATH IIEJIOE M3 YacTeil, B TOM YHCJIE CaMOCTOSITENbHO
JIOCTpanBaTh C BOCTIOJIHEHHEM HEJIOCTAONINX KOMIIOHEHTOB;

KOMMYHUKAmMu6Hble: TUIAHUPOBATh y4deOHOE COTPYIHHMICCTBO C YUHTCIEM |
CBEPCTHUKAaMH; BBIPAKATh CBOW MBICIH C JOCTATOYHOW IMONHOTOM WM TOYHO CTHIO;
NPUHAMATh y4JacTHe B IHUCKYCCHUH, @3aumodelicmgue - CTPOUTh COOOIICHUS B
COOTBETC TBUM ¢ Y4eOHOI 3a/1auel; NCTIONIb30BaTh peueBble CPeACTBa A IUCKYCCUH
U apryMEHTAIMK CBOCH MO3HIHIL;

pezyiamueHble: TIPUHUMATh YyueOHYIO 3aady; BOCIPHUHAMATh HWH(GOPMAIIHIO
YVAUTeNsl; HIaHUposan e - COCTABIATh IUIaH 0TBETA; PadOTaTh C TEKCTOM maparpadal
U €T0 KOMIIOHCHTAMH; Yelenoidaniie - oCyIeCTBILTh MOCTAHOBKY YIeOHOH 3a1auu
Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO YYAIIMMCS, W TOTO, YTO €Ile He
U3BECTHO.

Jluunocmuule ymenua: camoonpeoeienue - TPOSBISIIOT HHTEIJIEKTyallbHbIE H
TBOpUYECKHUE CIMOCOOHOCTH, OTBETCTBEHHOE OTHOILIEHHE K 00yUEHHUIO

[IpencraBnstor
UHPOPMAIUIO TIO
TeMe «JeK-
TPOJTUTUYECKAsI
JIHC COLIMALISD) B
BUJIE TAOJIHII,
CXeM, OTIOPHOTO
KOHCIICKTa, B TOM
YUCJIC C
MIPUMEHEHUEM
cpenct UKT

Coznator mipe-
3EHTALMIO Ha
TeMy «HTt0
TIPOKCXOJTUT B
pactBope?»

Wupusumy-
aJbHBIA U
(bpOHTAIIbHBII
ompoc. Pabota
10 KapTOuKaM ¢
VHTBH]TY -
ATBHBIMH 3a-
AHSIMHA
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Ionoxxenus Teopuyl
SIIEKTPOJT -
THYECKOU
[MATH.
YpaBHEH S
ompabomku
yMmeHuti U
Gaexcuu)

JTMCCOA
Honnsie

(ypox

pe;

HoHkbl, cTeneHb
IVIC C OI[HALINH,

CUIIbHBIE U CJia-
ObIC JICKTPOITUTH]

Ilpeomemmnvie ymenusn:

O00/ICHbL  3HAMb  OTIPSNSIICHUST TIOHSITHH «CTENEHb JUCCOLHMAINN», «CHUIbHBIC
ANIEKTPOIU T, «CJIA0BIE DIEKTPONIUTHDY, «KATHOHBD), «AHHOHBD), «KHUCIIOTHIY,
«OCHOBAHSD), «COJIN»;

O0JCHbL yMemb. COCTABIIATh YPAaBHEHUS 3JICKTPOI U THYCC KON JIUC COIMAIIH KHCJIIOT,
OCHOBaHHH M COJIEH; WITFOCTPUPOBATh MPUMEPAMH OCHOBHBIC MOJIO0KEHHUS TEOPHH
AIIEKTPOIUTUYECKOM JIHC COIMALINH, MEHETHIECKON B3aUMOCBSI3U MEXKTY
BelecTBaMU (MPOCTOE BEIIECTBO - OKCHJ - THAPOKCHI - COJIb).

Memanpeomemnvie ynusepcanwvhoie yueonuie oeiicmeusn (YY/]):

Bemonustor JIO
Ne 18 -
«BsaumoneiicBue
pacTBOpOB
XJIOpHUIIa HATPUS |
HUTpara cepedpay
JO Ne 19
«loxy4yenue

[lomyuator

XUMHYECKYIO
nHGOPMAIIUIO U3
pa3IMYHbIX
HCTOYHUKOB

Iic sMeHHBIH
OTYET O TpO-
JIeTaHHON pa-
6o1e




4

5

nosnasamenwvHsle: 06weyieOHbvle - OPraHN30BBIBATH CBOIO YUEOHYIO JIEITeNhHOC T
y4acTBOBaTh B TPYIIIOBOH paboTe (Manas rpymma, Kiacc); coOnoaaTh IMpaBuia
MOBEJICHUS W PabOThl € JIAOOPAaTOPHBIM O0OpyIOBaHWEM B KaOHHETE XWUMHMY,
CaMOCTOSITENIBHO BBIACIATh U (OPMYJIMPOBATH NMO3HABATEIBHYIO 1[€JIb; BBINOIHSTH
MOUCK M OTOOP HCTOYHHKOB HEOOXOIMMOW HMH(POPMAIMH, CHCTeMAaTU3UPOBATH
uHbOpMaIHIo; (HOPMYIHUPOBATE TPOOIEMY; CO3/IaBaTh AITOPUTMBI AESATENBHOC TH
OpU PEeHICHHH TPOOJIeM TBOPYECKOrO W IMOUCKOBOTO XapakTepa; OCYINECTBISTH
peduiekcuio cTIocOO0OB M YCIIOBHH JIeWCTBHS, KOHIPOJb M OIEHKY Npolecca U
pE3YJIBTATOB JISSATENBHOCTH, 0OpamaTthCst ¢ Ja0opatopHBIM OOOPYJOBAaHWEM H
Harpe€BaTeJIb HbIMU HpI/I60paMI/I B COOTBETCTBHUN C npaBUIaMu TCXHUKHU
0e30MacHOCTH;  BBIIOJNHATH  MpoCTediue  AedcTBHA ¢ JabopaTop HbIM
obopyaoBaHieM: 1Ta0OpaTOpHBIM INTATHBOM, CIMPTOBKOW, HaOmo#at 3a
CBOHCTBAMH BEIICCTB W SIBIICHISIME, TPOMCXOISIIMMH C BEIIeCTBAMH; OIMCHIBATH
XUMHYECKHUH IKCIEPUMEHT C MOMOIIBI0 ECTECTBEHHOTO (PYCCKOrO WM POJHOTO)
sA3bIKa W sA3bIKa XHWMHWHW; JA€JIaTb BBIBOABI 110 pPE3yJbTaTaM IPOBEIACHHOTO)
IKCHEPUMEHTa; Jo2cuyecKue - CaMOCTOSTENBHO CO3/aBaTth CIOCOOBI pelICHH
npoOseM TBOPYECKOrO M TIOMCKOBOTO  XapakTepa; YCTAHABIMBATH  MPH-
YHHHO-CJICJICTBEHHBIC CBS3W, MPEACTABIATh IIEMOYKH OOBEKTOB U SBJICHHIL,
KOMMYHUK@M UGHble: TUTAHUPOBATh y4eOHOE COTPYAHHYECTBO C YYUTEIEM H
CBEPCTHHKAMHM; BJIAZCTh MOHOJOTHYECKOM W JHAOTHYecKod (opmamMu pedn B
COOTBETC TBUM C HOPMaMHU POJIHOT'O 3bIKA; BECTH JHUATIOT, YIaCTBOBATH B JAUCKYCCHH;
83aumodeticmsue - CTPOUTH COOOIICHHS B COOTBEICTBUM C Y4eOHOH 3amayeii;
HCTIONIB30BATh PEUEBBIC CPEICTBA TS AUCKYCCHUH U apTYMEHTAIMA CBOEH O3 UIIHH;
pecyniamugHple: TPHHAMATL YueOHYIO 3aqady; BOCIPHHUMATH HH(pOPMAIIUIO
YUUTENS; MIAHUPOGAHUE - COCTABIIATH IUIAH PabOThl C YYCOHHKOM; BBIIOIHSITH
3aJ[aHusl B COOTBETC TBHH C TOCTABJIICHHOMN IEJIBIO; CTPOUTH AITOPUTM JEHCTBHUIA 10
OpraHmM3alui CBOEro pabodyero MecTa C YCTAHOBKON Ha (DYHKIIHO HAJBHOC Th;
yenenonazanue - GOpMyJIMpOBaTh y4eOHYIO 3a7ady Ha OCHOBE COOTHECEHHs TOro,
YTO YK€ HM3BECTHO YYAIMMCS, M TOrO, YTO elle He HW3BECTHO; OCYYeCmEIEeHUE
yueOH bix Oeticmsutl - BBITTOHATL Ta00OpaTOpHYI0 padoTy.

JTuunocmuvle ymenusa: camoonpeoeieHue - JEMOHCTPUPYIOT IO3HABATEN bHBIN
MHTEpEC M MOTHBBI, HAMPABIICHHBIC HA U3yYECHUE MPOTPAMMBEIL.

HEepacTBOPUMOTO
TUIPOKCHIA U
B3aUMOJEHCTBYUE
€ro C KUCIOTAMID.
[Dmarupyror u
OpraHu3yIoT CBOE
pabouee MecTo.
OnuchIBaroOT
XUMAYICC KU
SKCTICPUMEHT C
TIOMOIIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'0 WU POJI-
HOT'0) sSI3BIKA U
SI3BIKA XFMUHL.
DopMyIUPYIOT
BEBIBOJIBI 1O pe-
3yJbTAaTaM TIpO-
BEIECHHOTO JKC-
nepruMeHTa
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Kucnotsr:
cupuranms
CBOMCTBA B CBETC

KJ1ac A

u

ONeKTpoNnuT-
yeckas  JUCCOf

myanys, XuMu-

Ilpeomemnvie ymenus:
00J1ICH bl yMemb. COCTABILATH XapaK TePUC TUKH OOLIMX XUMUUYECKHX CBOMCTB KHCIOT]

C TO3UIMI TEOPHUHM BJIEKTPOIUTHIECKON TUCCOLMALNN; COCTABIISTH MO-

IonyuaroT
MUYECKYIO

XH-
HHA

dbopmarmro u3

IIpenc TaBnsoT
UHpOPMAIIUIO
o TemMe

NuauBuny-
AJIBbHBINA 1
(pOHTANBHBIHA




2

3

4

5

6

T/

(YpoK «omxpvlmus)
HOBbIX 3HaAH UIL)

YyecKHe CBONCTBY
KHUCJIOT

NIEKYJISIpHBIC, MOJHBIC W COKPAIICHHBIC MOHHBIC YPaBHCHMS PEAKIUH C YyJ4acTHEM
KHCIJIIOT, Ha6JIIOlIaTI) U ONUCBhIBATHL PCAKIIUHU C YYaCTUEM KHUCJIOT C TIIOMOIIbIO
€CTCCTBEHHOTO (PYCCKOTO IUIH POIHOTO) SI3BIKA M S3BIKA XMMHUM; IPOBOJUTH OTIBITHI,
MOATBEP K TAIONTIE XUMUIECKHE CBOHCTBA KUCIIOT, C COOJTIOICHIEM TIPABIIT TeXHUKH
0e30macHOCTH.

MemanpeomemHnule YHUgBepcaibHble yueoHbvle oelicmeus YY):
nosnasamenvhole: 06weyyebHvle - OPraHU30BBIBATH CBOIO YUCOHYIO eI TEIbHOC T,
(GbopMyIHpOBaTH OTBETHI HA BOMPOCHI YUHTENs; Y4aCTBOBaTh B TPYIMIIOBON paboTe
(Mamas rpymma, KJacc); OCYIIeCTBIISATh pedIeKcHio criocoO0B M YCIOBHH JICHCTBUS,
KOHTPOJIb W OIICHKY TIpollecca M PE3yJIbTaTOB JIESATENIBHOCTH; OO0pamaTbes c
11abopaTOPHBIM 000PYIOBAHMEM U HarpeBaTeIbHBIM A IPHOOPAMHU B COOTBETC TBHH C
MpaBIWIaMH  TEXHUKW OE30MACHOCTH; BBIIONHATH NpOcTedmme AeHcTBHA C
nabopaTOpHBEIM ~ O0OpyHOBaHMEM: JA0OPAaTOPHBIM  IITATUBOM, CIMPTOBKOI;
HaOJIOaTh 32 CBOMCTBAMU BEIECTB U SIBIICHHSMH, MPOUCXOISIIUMU C BEIIEC TBAMHY;
OIMHMCHIBATH XUM HUICCKHUI IKCIIEPUMEHT C MOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WM
pOI[HOFO) SA3bIKA U A3bIKa XUMHUH; JICNIaTh BBIBOABI IO PE3yJIbTaTaM MNPOBEACHHOI'O
IKCTIEPIMEHTR; JI02udecKie - OCYIIECTBISATh MOUCK MH(popManmu (M3 MaTepHaIoB
yaeOHMKa, TBOPUECKOHM TeTpaad, IO BOCTIPOM3BEACHHIO B TAMSTH TIPHUMEPOB U3
JIITHOTO TIPAaKTHYECKOTO OIBITA), JOTOJHSIONIEH W pacIIHpsIonIeld MMeEFOIIHecs
MAHHBIC, BBIOMPATh OCHOBAHWS M KPHUTCPUHM U CpPaBHEHHs, KJIacCHU(UKALIN
00BEKTOB;

KOMMYHUKamu@Hbvle: TUITAHUPOBATH YYEOHOE COTPYIHHYECTBO C YUHTENEM U
CBEPCTHUKAMHM; BJIAIECTh MOHOJOTMYECKONH W IHAIOTHYECKOW (opMamMH pedd B
COOTBEIC TBUM C HOPMaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOTHOM
TIOJTHOTO ¥ TOYHOCTHIO; 83aumooelicmaue - CTPOUTh COOOIICHIS B COOTBETCTBHU C
yaeOHOM 3ajadei; HWCIONB30BATh pPEUYEBBIE CpPENCTBA ISl IHCKYCCUH U]
apTYMCHTALIMK CBOCH MO3UIIUH;

pezynisamuenble: TPUHUMATH y4YeOHYIO 3a/1ady;, aJeKBaTHO BOCTIPHHUMATH HH-
(opMaIIo yuuTesnst; niaHuposar e - COCTABIATh INIaH 0TBETA; padOTaTh C TEKCTOM
maparpaga W ero KOMIIOHEHTAMWU; yeirenoidaeanue - (HopMyIupoBaTh y4eOHYIO
3aa4qy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO YUAIIUMCSI, H TOT'O, YTO eIIe
HE U3BECTHO.

Jluunocmuvle ymenusn: camoonpedeienue - TPOSBISIOT WHTCIUICKTyalbHBIC U
TBOpUYECKHUE CIMIOCOOHOCTH, OTBETCTBEHHOE OTHOILIEHHE K 00YUYEHHUIO

Ppa3IMYHBIX
TOYHHKOB

HcCH

«Kucnorer
ceere OBP»
BUJIIE TaOIMII,
CXEM, OTIOPHOTO
KOHCIIEKTa, B
TOM 4YHUCJIE
MpUMe HEHUEM
KT

B
B

ompoc

53/5

Kucnotsr:
cudukamms u

KJ1ac A

DJIEeKTPOTUTHL,
HE3JICKTPOJIHUTHI,

Ilpeomemnvie ymenus:

OO0IICH b ymemyv. COCTABJIATL XAPAKTCPUCTHKH O6H_II/]X XHUMHUYECKHUX CBOMCTB

Bremonasior  JIO
Ne 22 -«Bzau-

[lonyuator

XAMHAYECKYHO

ITuceMeHHbII
OTYET O TPO-




2 3 4 5 6 7
CBOWCTBA B CBETE[IEKIPOIH- KHCJOT C MHO3UIMH TEOPUH 3IEKTPOIUTHUECKOH AMCCOIMAIMY, MOJEKYISIpHbIE, MOAeHCTBIE UHGOPMALIMIO M3|IeIaHHOH  pa
TO. THYECKas JUC{NOJIHBIE ¥ COKpAIlCHHBIE HOHHBIE YPAaBHEHMS PEAKIUM C Y4YacTHEM KHUCIOT;|[KUCIIOT C METal- |pa3IM4yHbIX 6ote. Nunu+
(ypox ompabomkiyconyanys,  JU-HAOTIOZATh U ONMICHIBATE PEAKIMH C YyJaCTUEM KHCJIOT C MOMOIIBIO €CTECTBEH HOI'O[TaMI». UCTOYHHKOB BHJlyalbHbII
yMmenuti U peqIodb, CTETICHB|(PYCCKOTO WM POJHOTO) f3bIKa W s3bIKA XUMHH, NPOBOJIUTH ONBITeL, TOA-{JIO Ne23 - ompoc
Prexcuu) JUCCOLMALNY,  [TBEPXKAAOIHEe XMMHYECKHE CBONCTBA KHCIOT, ¢ COOMIOJEHHEM INpaBMI TeXHUKU[«Bsaumoneiicteue

accouyanys 6e30macHOCTH. KHCJIOT C COJISIMID

Memanpeomemnvle YHUgBepcaibHble yueoHbvle oelicmeus YY):
nosnaseamenvHvle: 06weyyedH vie - OPraHu30BhIBATh CBOIO YUEOHYIO 1€ TENIbHOCTh;
y4acTBOBaTh B TPYIIOBOH paboTe (Kiacc, Mmanas Tpyrma); cOOronaTth MpaBHIa,
MOBEJICHUsT W PabOThl C JIAOOPAaTOpHBIM O0OpyIOBaHWEM B KaOHMHETE XWUMHMY,
OCBaWBaTh MPHEMBI KICCJIEJIOBATEIECKON A TeIBHOCTH; (POPMYITHPO BaTh MPOOIEMY;
CaMOCTOSITEIBHO CO37[aBaTh aJITOPUTM JCATSIBHOCTH TpPH pEIleHHH TpodiieM
TBOPYECKOTO M TOWCKOBOI'O — XapakTepa, oOpamatecs ¢ J1abopatopHbIM
000pyIOBaHWEM M HAarpeBaTelbHBIMU MPHUOOpPaMHU B COOTBETCTBUU C MpPaBUIaMU
TEXHUKH O€30MacHOCTH, HAONIOMATh 3a CBOWCTBAMM BEIIECTB M SBJICHUSIMH,
MPOUCXOAIINMHU C BEHICCTBAMU, OIMMCHIBATh X UMHUYEC KA OKCIICpPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJTHOTO) S3bIKA U S3bIKA XUMHUU; J€TaTh BBIBOBI 110
pe3yJIbTaTaM TIPOBENIEHHOTO SKCTEPHUMEHTa; Jo2uueckue - OCYIIeCTBIIATh TOHCK
uapopMammu (M3~ MaTepHalioB  y4eOHWMKA, TBOPYECKOH  TerpamH,  TIO|
BOCMPOM3BEJCHUIO B TMAaMITH MPUMEPOB K3 JIMYHOTO TPaKTHIECKOTO OIbITA),
JIOTIONHSIOMIEH W pacIIUpAIONIed HUMEIolInecsl JaHHble- CTPOUTH JIOTMYECKYIO
LIETIOYKY pacCyKJICHUH;

KOMMYHUKAMUGHble: TUIAHUPOBATh YYEOHOE COTPYIHHYECTBO C YUHTCIEM U
CBEPCTHUKAMH; BJIaJIETh MOHOJIOTHYECKOW W IUajorudeckoil (opmamu peun B
COOTBETCTBMM C HOPMaMH POJHOTO $3bIKAa; Y4YacTBOBaThb B JIUCKYCCHUM; 63AUA
MmoOeticmeue - CTPOUTH COOOIICHHS B COOTBETCTBMH C Yy4eOHOH 3amadei; HC-
MOJIL30BATh PEUEBBIC CPEICTBA ISl TUCKYCCHHU U apTyMEHTAIMN CBOEH O3 UIHY,
pezyiamueHble: TPUHUMATh Y4YeOHYIO 3a/ady; BOCIPHHMMATh HWH(GOPMAIIHIO
VUUTENIS, MIAHUPOBAHUEe - COCTABJISITh TUIAH PabOTHl C YYEOHWKOM; BBHIOJTHSTH
3a/I1aHUsI B COOTBETC TBHM C MOCTABIEHHOW IETIBI0; CTPOUTH AITOPUTM ACH CTBUH O
OpraHW3allii CBOEro pabodero MecTa C YCTAHOBKOH Ha (YHKIIMO HAIBHOC Th;
yenenonacanue OCYIIECTBJIATh IMOCTAHOBKY YYeOHOM 3aJaud Ha OCHOBE
COOTHECEHHUSI TOTO, YTO YK€ M3BECTHO YHaIlUMCS, W TOr0, YTO €llle He M3BECTHO;

ocyujecmenerue y4eOHvix 0eticmauti - BHIIOJIHATh 1a00paTOpHYIO PadoTy.

[Inanupyror u
OpPraHU3yIOT CBOE
pabouee mMecTo.
OrmmcpiBaroT
XAMHUYEC KN
IKCTIEPIMEHT C
MIOMOILBIO €CTe-
CTBEHHOTO (pyc-
CKOT'0 WJIU POJI-
HOTO) SI3BIKA U
S3BIKA XUMUH.
DopmMyIHPYIOT
BEBIBOJIBI 1O pe-
3yJbTaTaM Mpo-
BEJICHHOT'O JKC-
nepruMeHTa
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Juunocmnvle ymenusa: camoonpedenenue - TPOSBISIOT HHTEIUIEKTyalbHBIE U
TBOpPYECKHUE CIIOCOOHOCTH, OTBETCTBEHHOS OTHOIICHHE K 00YUYSHHIO
54/6 |OcHoBaHus: Onextponutel, |l[Ipeomemuovie ymenus: Bemonssior JIO  |[lonyuaroT [TuceMeHHbIH
KJIACCU(DHKAIMSA U |HEAIEKTPOIIUTEL, |00194C H bl 31 amb OTIPEIEIeHAEe TOHATHI «OCHOBAHILD); Ne 24 - XUMHUYECKYI0  [0T4eT O IIpo-
CBOICTBA B CBETE  [9JIEKTPOIIH- O00/ICHbL  yMemb. COCTABILATh XAPaKTCPHUCTUKHM OOIMUX XHMHYECKHX CBoHcTB|«B3ammomelicTBue [MHQOpMAIMIO NACTaHHONH  pa-
TO/I. THYECKAs JUC-  |OCHOBaHWM (IEIOYEH M HEPACTBOPHMBIX OCHOBAHMI) C TO3WIMH TCOPHUHU IJICK-|IIETIOUeH C Pa3IMYHBIX oore.
(ypox ompabomkiycolMalys, AU-  [TPOJTUTUYECKONW NUCCOIMALH, MOJICKYJSPHbIE, MOJHBIE U COKPAIICHHBIC HOH HbBIC|KUCIOTAMI. HUCTOYHHUKOB
yMeHuli U pe{lloNb, CTENICHh  |ypaBHEHMS PEaKIMi C ydacTHeM OCHOBaHWiA; HaOIr0JaTh U omuchiBath peaknuu[JIO Ne 25 -
nexcuu) UICCOIMAINY,  |OCHOBAaHMH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POIHOTO) s3bIKa M si3bIKa|«TemroBoit
ac coImaIms, XMMUY; TIPOBOIHUTH OITBHITHL, TIOATBEPKAAIONIINE XUMUIECKHE CBOWCTBA OCHOBAHMH, c[3(dEKT peakmu
XUMHUYECKHUE cOOMIOIeHNEM TIPaBWJI TEXHUKU OE€30MacCHOCTH; COCTaBJIATH AOKJIAA IO TEMeE,|TUApPOKCHUIa
cBoIlicTBA OC- OTIPE/ICNICHHOH yuHTeIeM. HATpHA C
HOBaHUI Mem anpeomem nvle ynugepcaivhole yueonvle oelicmeusn (YYV/): YIJIEKUCIIBIM
no3nasamenwvHvle: 0o6ueyuedtbie - OPTaHN30BBIBATE CBOIO YUEOHYIO IEITENbHOCTh; [Ta30M»*.

co0moIaTh TpaBWiIa TMOBEACHUS W paboThl ¢ J1a0OPAaTOpPHBIM O0OPYJOBAaHHUEM B
KaOWHeTe XUMUI; OCBAaMBATh MPUEM bl FIC CIICIOBATEIIECKO e Teb HOCTH; BBIIEI SITh
u  (QopMynHpoBaTH TO3HABATCIBHYIO IEIb; OCYIIECTBIAATH IIOUCK U  OTOOp
HUCTOYHHKOB HEOOXOquMO¥ WH(POPMAIMHU, CUCTEMATU3UPOBATH HH(POPMAIIHIO;
dbopmynupoBate mpobiemy; oOpaiiaTecsi ¢ JIabopaTopHbIM 00OpyIOBaHUEM U

HarpeBaTCjib HbIMU HpI/I60paMI/I B COOTBECTCTBHUU C npaBUIaMu TEXHUKH
0e30MacHOCTH;  BBIIOJNHATH  IpocTeiilme  JNeWCTBUS C  J1abOpaToOpHBIM
o0opymoBaHWEM: JIA0OPATOPHBIM  INTATABOM, CIHMPTOBKOW; HAOIrOmaTh 32

CBOMCTBAMH BEIECTB W SBICHHUSMH, MPOUCXOMAAIIUMH C BEIIECTBAMHU; OIIM CHIBATH
XUMHYECKUN JKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYyCCKOrO WM POIHOTO
sS3bIKa W S3bIKA XUMHM; JIeNaTh BBIBOABI 10 pE3yJbTaTaM IPOBEIECHHOTO
SKCTIEPUMEHTR; JIo2UdecKue - OCYLIECTBISTh MOUCK HH(popManuu (U3 MaTtepuaioB
y4eOHMKa, TBOPYECKOH TeTpajd, MO BOCTIPOM3BEICHUIO B MaMSITH TNPUMEPOB U3
JTMYHOTO TPAKTAYECKOTO OIBITa), JOTIOJHSIONICH M pPaCIIUPSIONISH HWMEHOITHECS
JaHHBICe; CO3J1aBaTh CIIOCOOBI PEIICHHS MPOOJeM TBOPYECKOTO M TOHUCKOBOTO
XapakTepa; yCTAHABJIMBATH P MIMHHO-CJICICTBEHHBIC CBSI3U; MPE/CTABIATH IIETIOUKA
00BEKTOB M SBJICHH;

KOMMYHUKamueéHble: TUIAHUPOBAaTHL y4yeOHOE COTPYAHMYECTBO C YYHUTENEM H
CBEPCTHUKAaM U, BJIaJICTh MOHOJIOTHUECKON M JUaJOTMYeCKON (opMaMu peyd B
COOTBETC TBUM C HOPMaMH POJTHOTO SA3BIKA; 83auModelicmeue - CTPOUTh COOOIIEHUS B
COOTBETC TBUM C YUeOHOH 3a/1aueii; NCTIOJIb30BaTh PEUCBhIC CPEACTBA NSl TUCKYCCHH
W apTyMEHTAlMN CBOEHU MO3HLIUM;

[Mnanupyror u
OpPTraHu3yIOT CBOE
pabouee MecTo.
OrmmcpiBaroT
XAMUYEC KU
9KCTIEPUMEHT C
TIOMOIIIBIO eCTe-
CTBEHHOTO (pyc-
CKOT0 WU POJI-
HOTO) sI3bIKA U
SI3BIKA XUMUH.
O6o06maror u
JICITal0T BBIBOJIBI
0 pe3yJIbTaTamM
TIPOBE/ICHHOTO
SKCTICPUMEHTA
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pezyisamueHble: TPUHUMATH yYeOHYIO 3a/1ady; aJeKBaTHO BOCTPHHUMATH HH-
dbopMaIMo YUUTENS; NIAHUPOSAHUE - COCTABIIATH IUIAH PaboThl C YYEOHHKOM;
BBIIIOJTHATH 38JaHHSI B COOTBETC TBHH C MOCTABJIEHHO IENBIO; CO3/1aBaTh ajlropPUTM
NEMCTBUH 1O OpraHM3allid cBoero pabodero MecTa C  YCTAHOBKOW Ha
(YHKIMO HATBHOCT; Yenenondzanie - OCYIIeCTBIATh IOCTAHOBKY YIeOHOH 3amaun
HAa OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO YYAIIMMCS, W TOTO, YTO €IIe He
W3BECTHO; OCyUjecmeieHue yueOHbix Oelicmauii - BBITIONHATH J1a00 PATOPHY IO paboTy.
Jluunocmuvle ymenusn: camoonpedeienue - JEMOHCTPUPYIOT TO3HABATEI bHBIN
HUHTEPEC W MOTHUBBI, HAIIPABJICHHBIC Ha MU3Y4YCHUC NMPOTrpaMMBbI
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OcCHOBaHUS:
KJ1ac cu(UKaIys u

CBOIICTBA B CBETE
TO/I.

(ypox  ompabomku
peq

yMmenuti U
Gaexcuu)

DJEeKTPOJINTHI,
HEDJIEKTPOJIHTHI,
AIIEKTPOIIHU-
THYECKas JIHC-
compars, JIu-
T0JTb, CTEICHb
ITVIC C OLHALINY,
accormanms

IIpeomemmnvie ymenusa:

00124CH bl 3Hamb OTIPEIIETICHAE TIOHATHST «OCHOBAHISDY;

OQ0JMCHBL  yMemb: COCTABIIATh XapaKTCePUCTAKH OOIMX XWUMHYECKUX CBOKCTB
OCHOBaHWH (IIenovyeld M HepacTBOPHMBIX OCHOBAHWM) C TMO3WIMHA TCOPUH DJIEK-
TPOTUTHICCKON JTHCCOIMAIMH, MOJIEKYIISPHBIC, MONHBIE W COKPANICHHBIC MO HHBIC
VpaBHEHUs PEaklHil ¢ ydJacTHeM OCHOBAHWIL, HAONIONATh W ONHCHIBATH PEAKIIMU
OCHOBaHHMH C TOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO WM POJIHOIO) s3bIKA M S3bIKa
XVMUH; TPOBOAUTH OIBITHI, MOJITBEPHKAAIOIINE XUMHIECKHE CBOHCTBA OCHOBAHMH, C
cOoOMoIcHHeEM TPaBWI TEXHUKHW O€30TMacHOCTH; COCTABJIATH AOKIAI TIO TEMe,
OTIpEe/IETICHHON YYUTEJIEM.

Memanpeomemnule YHuUgepcaivHsle yueoHble oeiicmeus YY)
no3nasamenwvHule: 06ueyyedHbie - OPTaHIB3OBEIBATE CBOIO YICOHYIO IS TENbHOCTE;
(bopMyIIMpOBaTH OTBETHI HA BOMPOCHI YUHTEIN S, y4acTBOBATh B TPYIMIOBOH paboTe
(Manas rpynmmna, Kjacc); co0JoAaTs NpaBmwia MNoBeeHUs U paboThl ¢ 1abopaTop HbIM
o0opynoBaHMeM B KaOWHETE XUMMH; OCBAaMBaThb NPUEMBI HCCJICAOBATE bCKOW
JIesITeN BHOCTH; BBIIOJIHSITh peIEeKCHIO CIIOCOO0B U YCIIOBUM JEHUCTBYSA, KOHTPOJIb U
OIIEHKY TMpoIlecCa W PE3YJbTATOB JEATENHHOCTH, CAMOCTOSTENLHO BBUICISTh H
(dopMynmUpoBaTh  TO3HABATENBHYIO IIeJib; OOpamaTtecs ¢ J1adOpaToOpHBIM
000pyZIOBaHHEM W HarpeBaTeIbLHBIMH NPHOOPaMH B COOTBETCTBHH C TpaBIIaAMU
TeXHUKH O€30MacHOCTH; BBIIONHATL MpocTeiime neiicTBUL ¢ Jabopatop HBIM
obopynoBaHMeM: JaDOPAaTOPHBIM INTATUBOM, CHUPTOBKOHM; Habmiomate 3a
CBOMCTBAMH BEIIECTB U SIBJICHHAMH, NPOUCXOJSIIMMHU C BEIIECTBAMH; OMUCHIBATH
XVUMHUYECKUH DKCTIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOrO WM POIHOTO
S3pIKA W S3BIKA XUMHM; JENaTh BBIBOABI TI0 pe3yJbTaTaM NPOBEACHHOTO
IKCTIEPIMEHTA; JIo2uYecKue - YCTAHABIMBATH NPHYUHHO-CIICACTBCHHBIC CBSI3H]

NpCACTABJIATL LECTIOYKY 00BEKTOB U ﬂBJ'IeHHﬁ;

Bemonsstor JIO
Ne 26 - «Bzau-
MoJcHCTBHE
IEJIOYEH C COo-
TISIMID).

JIO Ne 27 -
«llommydenune n
CBOICTBA Hepac-
TBOPUMBIX OC-
HOBAHUID
[Mnanupyror u
OpPTaHM3yIOT CBOE
pabodee MecTo.
Ormuc piBaroOT
XUMHUYEC KU
9KCTIEPUMEHT C
TIOMOTIIBIO €CTe-
CTBEHHOTO (pyc-
CKOTO WU POJ-
HOT0) sI3bIKA U
SI3BIKA XUMUH.
O06o00maroT u
JICJTal0T BBIBOJIBI
0 pe3yJbTaTam
MIPOBE/ICHHOT O

Ilonyu4arot
XUMUYECKYIO
UHPOPMALIIIO 3
pa3IM4HBIX
HMCTOYHUKOB

IIucsMenHbII

OT4ET O TMPO-
JeTaHHOM  pad
oore. Nuanu
BUAYAIbHBIM U
(pOHTATEHBI I

onpoc
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CTPOUTH JIOTHYECKYIO IIETIOYKY pacCy KICHHUI;

KOMMYHUKGMUGHble: TUIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUHTCIEM U
CBEPCTHUKAMHM; BJIAIETh MOHOJIOTHUECKOM M IHajormdeckoil (opmamu pedn B
COOTBEIC TBUM C HOPMAaMH POIHOTO S3BIKA; BHIPAKAaTh CBOM MBICIH C JOCTATOTHOMH
MOJIHOTO M ¥ TOYHOCTHIO; 83aumooelicmaue - CTPOUTh COOOIIEHIS B COOTBETCTBUH C
yaeOHOM 3ajadeii; HWCIONB30BATh pPEUYEBBIE CPENCTBA IS IUCKYCCUU U]
apryMEHTAlMHA CBOEH MO3ULINMY;

pezynisamuenble: TPUHUMATH y4YeOHYIO 3a/1ady;, aJeKBaTHO BOCTIPHHUMATH HH-
dbopMaIio YUUTENS; NIAHUPOBAHUE - COCTABIIATH INIAH PabOThl C YYSOHHKOM;
BBINOJIHATH 33JaHUsI B COOTBETCTBHH C TOCTABJICHHOW IEBI0; CTPOUTH AJIl'O PUTM
NEMCTBUH 1O OpraHM3allid CBOEro pabouero MecTa C YCTAHOBKOW Ha
(YHKIIMO HAJTE HOC Th; TUTAHAPOBATH CBOIO ICSITEIHHOCTH IT0J] PYKOBOACTBOM YUHTEILS,
yenenonaeanue - OCYIIECTBISITH TIOCTAHOBKY YYEOHOH 3amadyW Ha OCHOBE
COOTHECEHHUSI TOr0, YTO YK€ M3BECTHO YYAIIMMCS, W TOTO, YTO €Il¢ HE M3BECTHO,
ocywecmaiienue y4ebH bix Oellcmauii-BhIIOIHITh JIA00PaTOPHYIO padoTy.
Juunocmuvle ymenus: camoonpedeieHue - TPOSBISIOT HHTEUICKTyallbHbIE W
TBOpPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIICHHE K 00yUEHHIO

OKCIICPUMCHTA
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OcHoBaHUSL:

KJ1ac cU(UKaIys |
CBOWCTBA B CBETE
TO/I.

(ypox ompabomku
yMeH Ul u  ped
aexcuu)

DNEKTPOTUTHI,
HEDJIEK TPOJTHTHI,
AIIEKTPOIH-
TUYECKas
colpanms,  JAuA
TIOJIB, CTeTIC Hb)|
JTFIC COLIUALI U,
accormaIms

JIHCA

Ilpeomemnovie ymenus:

00191C H bl 3Hamb OTIPEIIEICHAE TIOHSATHS «OCHOBAHIILDY;

00n2ICHbL  yMemb. COCTABILATh XapaKTCPHUCTUKH OOIMUX XHMHYECKHX CBOMCTB
OCHOBaHMH (ILeno4Yell M HepacTBOPHUMBIX OCHOBAHWM) C MO3ULMKA TEOPUM 3JIEK-
TPOTUTHIECKON JAUCCOIMALMY, MOJIEKYJISIPHbIE, TOJHBIE U COKPAIleHHbIE HOH HbIE
YpaBHEHUS pPEaKIWii ¢ y4acTHeM OCHOBAaHHMW; HAOMIOAATh M OIKMCHIBATH PEAKI[UH
OCHOBaHHH C TMOMOIIBIO €CTEeCTBEHHOTO (PYyCCKOTO HIIM POJIHOTO) SI3BIKA M S3bIKA
XVMUM; IPOBOAUTH OIBITHI, MOATBEPHKIAAIOIINE XUMUIECKHE CBONCTBA OCHOBAHMUI, C
coONIoNeHNEM TPAaBWI TEXHHUKH O0€30MAaCHOCTH; COCTABIATH HOKJIAN MO TeMe,
OINpEJEeNICHHON yUHUTEIEeM.

Memanpeomemnule YHUgepcaibHble yueoHbvle oelicmeus YY)
no3nasamenwvHule: 0o6ueyuebHbie - OPraHN30BbIBATE CBOIO YUEOHYIO IESITENbHOCT;
y4acTBOBaTh B TIPYIMNOBOH pabote (Mamas TIpymma, Kiacc); Jgocuueckue -
OCYIIECTBIATH MOWCK HHpOpPMAIMU (M3 MaTepualoB YydeOHHKA, TBOPUCCKOH
TeTpaay, 10 BOCIPOM3BEICHUIO B MaMsATH INPUMEPOB U3 JIMUHOI'O IPaKTHYeCKOTO
OTIBITA), JOTIOJTHATOIIE 1 Hu pacmupsrome i HMETOII MEC ST JIaHHBIE;
KOMMYHUKamugHble: TUIAHNPOBATH yUeOHOE COTPYAHHYECTBO C YUUTEIEM U

CBCPCTHUKAMMU; BJIAACTHh MOHOJIOTUYEC KOH U JUaNorudecKou (bOpMaMI/I pedu B

[NonyyaroT
dbopmarmto
pa3IAIHBIX
TOYHHKOB

HH-
n3
HCH

[penc TaBnsttoT
rH)OPMATI IO

1o TEME]
«OcHOBanusg B
ceere OBP» B
BUAE  TAOmwmII,
CXEM, OTIOPHOT'O
KOHCIIEKTa, B
TOM 4YHCJIE O
MPUME HEHUEM
cpenct UKT

Nanusumy-
aITBHBIA 1
(pOHTANTBHBIH
onpoc. Pemienue
3a/1a4
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COOTBETC TBUM C HOPMaMH POJITHOTO SI3bIKA; BHIPAKATh CBOU MBICIHU C JOCTATOYHOU
MIOJTHOTOM M TOYHOCTBIO; 83aumoodeticmsue-CTpOUTh COOOIIEHUS] B COOTBETCTBHUH C
y4eOHOW 3ajadveli; HWCIOJB30BATh pEYEBBIE CPEICTBA YIS  JTUCKYCCUH M
apryMeHTallid CBOEH MO3UIINH;

pezyiamueHble: TPUHUMATHh ydeOHYIO 3aj1ady; aJeKBaTHO BOCIPUHUMATH WH-
(bopMalnIo YUUTeN ST, NIAHUPOBAH e - COCTABIIATD TUIAH OTBETa; PabOTATh C TEKCTOM
maparpaga W ero KOMIIOHEHTAMWU; yeirenonazanue - (HOpMyIHUpoOBaTh y4eOHYIO
3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO YUAlIUMCS, U TOTO, YTO eI
HE U3BECTHO.

JIuunoCmHble YMEHUA: camoonpedenerue - JEMOHCTPUPYIOT TO3HABATEI bHBIA
WHTEPEC W MOTUBBI, HANpPABJICHHBIC HA W3YYCHHE TPOTPaMMBI

57/9

Oxcunsr:
cupuKanms
CBOICTBA.

(ypox  ompabomku

yMeH Ut
¢hrexcuu)

u

KJ1acH
u

pe;

Heconeobpasyro
e OKCHIIB,
coseo0pazyromnue
OKCHJIBL,
OCHOBHBIE
OKCHITBI, KHCH
JIOTHBIC OKCHJIBI

Ilpeomemnovie ymenus:

OQOMICHBL  3Hamb  ONPEACICHHS TIOHSATAH  «HECOJICOOpa3yIolue  OKCHUJIBD),
«coseo0pa3yromie OKCUIBD), «KOCHOBHBIC OKCHIBDY, «KUCIIOTHBIE OKCHIBDY; O0IHCHb
ymenmo: COCTABJIATh  XapaKTePUCTHKH  OOMMX  XHMHYECKHX  CBOWCTB
COJIeO0pa3yOMKUX OKCHAOB (KUCJIOTHBIX W OCHOBHBIX) C TIO3WIMH TEOpUH
ANEKTPOIUTHIECKOM TUCCOLMALMY, MOJICKYJISIPHbIE, TOJHBIE W COKpAIlleHHBIE
WOHHBIE YpaBHEHHS pEaKLUMi C ydyacTUeM OKCHIOB; HAOJIonaTe M OMUCHIBATH
pEeaKIMyu OKCHUIIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOro WIM POIHOTO) SI3bIKA U
S3pIKA XWMHH; TIPOBOAHTH OIBITHL, TOITBEPKIAIOMINE XHMHYECKHE CBOWCTBA
OKCHIIOB, C COOITIOICHIEM TP aBWII TeXHUKH 0€30IIacHOCTH; COCTABIIATH JOKJIA B TIO
TeMe, OTIPEIEICHHON CaMOCTOSITEIBHO.

Memanpeomem Hule YHUBEpcabHble yuebHblEe Oelicmeus YY)
nosnasamensuple: obujeyiedHvie - OPraHu30BbIBATh CBOIO YUEOHYIO €A TENbHOCTD;
(opMyIIpOBaTH OTBETHI HA BOMPOCHI YUHTENs; Y4acTBOBaTh B IPYMIIOBOI paboTe
(Mamasi rpyrmma, KJacc); OCBaMBaTh MPHEMBI HCCIIEIOBATEIBCKON JesATelbHOC TH;
CaMOCTOSITSIBHO BBIIENATH U (hOPMYITUPOBATH TIO3HABATEI b HYIO IIEJTb; 00paIaThCs ¢
11abopaTOPHBIM 000PYIOBAHUEM U HarpeBaTeNIbHbIMH PUOOPAMHU B COOTBETC TBHH C
MpaBIWIaMH  TEXHUKW OE30MACHOCTH; BBIIONHATH MPOCTCHIINE IEWCTBUA C
n1a0opaTopHBIM ~ O0OpYZOBaHMEM: JIA0OPATOPHBIM  IITATUBOM,  CIHMPTOBKOW;
HaOJII0J1aTh 33 CBOMCTBAMHU BEIIECTB M SBJICHUSAM H, MIPOKCXOISAIIUMHE C BELIECTBAMUY;
ONHUCHIBATh XUMHUYECKHUNA IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTro Wiy
pOI[HOFO) SA3bIKA U sA3bIKA XUMHUH; JI€JIaTh BBIBOJIbI II0 pE3YyJibTaTaM IIPOBCIACHHOTO
IKCTIEPIMEHTA; JIo2U4ecKue - CaMOCTOSTENBHO CO3JaBaTh CHOCOOBI pEIIeHUs
npooeM TBOPYECKOTO u MOMCKOBOTO  XapaKTepa; YCTAaHABIMBATH
TPUYHHHO-CJICJICTBEHHEBIE CBS3H;

Bemonustor JIO
Ne 28 -
«BsanmopelicBUE
OCHOBHEBIX
OKCHJIOB C KHC-
notamm». JIO Ne
29 -
«BzanmopeiicBHe
OCHOBHBIX
OKCHIIOB C BOIOI»
[Dtarupyror u
OpraHM3yI0T CBOE
pabouee MecTo.
OmnucHIBaOT
XAMUYEC KU
9KCTICPUMEHT C
ITOMOIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT'O WU POJ-
HOT'0) sSI3BIKA U
SI3BIKA XMMHH.
DopMyIUPYIOT
BBIBOJIBI TIO pe-

TlonyuaroT

XHUMHUYECKYTO
vHpOpMaIHIO U3
Pa3THMIHBIX
HCTOYHIKOB

[TucrMeHHBII
OT4ET O TMpPO-
JETaHHON  pa-
oote. ®OpoH-
TAJIHBIA OIPOC
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MPEACTABIIATh LETOYKH OOBEKTOB U SIBIICHUIL;

KOMMYHUKGMUGHble: TUIAHUPOBATh y4uyeOHOE COTPYJHHUYECTBO C YUHTCNEM |
CBEPCTHUKAMH; BBIPAKAaTb CBOW MBICIH C JOCTATOYHONH MONHOTOW M TOYHO CTHIO;
Y9acTBOBATh B JUCKYCCHH; @3aumodeticmaue - CTpOUTh COOOIICHHS B COOTBETCTB M
¢ yd4eOHOH 3amadeli; WCIONB30BaTh pEUYEBBIE CpEACTBA Ui JAUCKYCCHH |
apryMEHTAlMA CBOEH MO3ULINMY;

pezyiamueHble: TPUHUMATh y4ueOHYIO 3ajady; aJeKBaTHO BOCIPUHUMATH WH-
dopMaIMio yUuTeNns;, MIaHUpoeaHue - IUIAHUPOBATh CBOIO JIESITEIBHOCTH IIOJ
PYKOBOJICTBOM YYHMTENS; COCTAaBNIATH IUIAH M OMPENENsTh MOCJIEIOBATEIBHOC Th
NEVCTBUH; yenenoaaeanue - OCYIIECTBIIATh MOCTAHOBKY YUeOHOH 3a/1auy Ha OCHOBG
COOTHECEHHS TOTO, YTO YK€ M3BECTHO YYAIIMMCS, W TOTO, UTO eIle HEe M3BECTHO;
ocyujecmenerue yuebHvix oeticmeuil - BHIIOJNHATE JTa0OPaTOPHYIO PadoTy.
Jluunocmuule ymenusa: camoonpedeienue — TPOSBIAIOT WUHTEIUIEKTyaJlbHbIE U
TBOPUYECKHUE CIIOCOOHOCTH, OTBEICTBEHHOE OTHOIICHHE K O0YUIEHUIO

3yJBTaTaM
BEJIEHHOT O
MepruMeHTa

PO~
9KCA
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OKcusr:
cudukarms
CBOMCTBA.
(ypox ompabomku
yMmenuti U peq
aexcuu)

KJ1acC A
U

DJEeKTPOIINTHI,
HEDJICKTPOJTUTE,
JIEKTPOIIH-
THYECKasT JIHC-
compars, JIu-
T0JTb, CTEMCHb
ITVIC C OLIHALINY,
accormanms

IIpeomemmnvie ymenusa:

O00ICHbL  3HAMb  OTpENeNieHns TOHATUH «CPEOHUE COJInY,
«OCHOBHBIE COJIN»;

O00MICHBL  yMemb: COCTABIIATh XapaKTePUCTAKHW OOIMMX XUMHYSCKUX CBOKCTB
€0J1e00pa3yrIIUX OKCHIOB (KUCIOTHBIX U

OCHOBHBIX) C TIO3WIMH TCOPHUH 3JICKTPOJUTHUCCKOM JUCCOIMAIMY; HAOIIOIaTh U
OIMICHIBATh PEAKIMH OKCHUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIH POJHOTO)
S3pIKA W S3BIKA XHMHH, TPOBOAHUTH OMBITHL, MOATBEPKIAIONINE XUMHYCCKHC]
CBOICTBA OKCHJIOB, C COOJIONEHHEM MpaBWiI TEXHHUKH OE€30MacHOCTH; COCTABISATH
MOJICKYJISIPHBIC, TOJIHBIC M COKpAIIlCHHbIC HOHHBIC YPAaBHEHUS PEAKIIHI C y4acTHeM
OKCHJIOB; COCTABJIATH JOKJIA] 110 TeMe, OTPEACIICHHON CaMOCTOSTeNIBHO.
Memanpeomemnule YHUgepcaibHsle yueoHble oelicmeus YY)
no3nasamenvHble: 06ueyyedHbie - OPTAaHIB3OBEIBATE CBOIO YICOHYIO IESITENbHOCTE;
Y9acTBOBATh B TPYIMOBOHW paboTe (Mamas rpymma, Kiacc); OCBaWBATh IPHEMEI
UCCIEIOBATCIBCKON NIEATETBHOC TH; OCYIIECTBIIATH MOHMCK WM OTOOP HCTOYHHKOB
HeoOxo MO HHpOpMaIuK; cUCTeMAaTU3UPOBaTh MH(MOPMAINIO; (GOPMYIHPOBATH
npo0ieMy; CaMOCTOATENIBHO CO3/[aBaTh AITOPHUTM JACATENbHOCTH TPU PEIICHUH
npoOeM TBOPYECKOTO M IOMCKOBOTO XapakTepa;, oOpamarkCs ¢ JabopaTopHBIM
000OpyZOBaHHEM W HarpeBaTeIbHEIMHU MPUOOpPaMU B COOTBETCTBHH C IPABHIAMH
TEXHUKH 0€30MacHOCTH; BBHIIONHAT IPOCTEHIINC

«KHUCJIBIC COJI,

Bemoansor JIO
Ne 30 -
«BzaumopeiicBre
KHUCJIOTHBIX
OKCHJIOB CO
IIEeITOYaMID».

JIO Ne 31 -
«B3anmmopelicBue
KHUCJIOTHBIX
OKCHJIOB C BOJIOID
ITnanupyror u
OpTaHM3yIOT CBOE
pabouee MecTo.
OnucHIBaOT
XUMHWYEC KN
9KCIICPUMEHT C
ITOMOIIIBIO €CTe-
CTBEHHOTO (pyc-
CKOT'O WU POJ-

Ilonyyarot

XUMUYECKYIO
UHGOPMALIIIO U3
pa3INYHbIX
HCTOYHHUKOB

IIucsMeHHBIH
OT4ET O PO
JeTaHHOM ~ pad
ooTe. 4izneze
BUyallbHBIA 1|
(pOHTATEHBI I
onpoc
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neicTBUS € Ja0OpaTOpHBIM  OOOpPYIOBAaHHEM: Ja0OPATOPHBIM  IITATHBOM,
CIIMPTOBKOM; HAOMIOATh 32 CBOWCTBAMU BEIECTB U SBJICHUSIM U, TIPOUCXOS IUMH C
BEIIECTBAMH; OIMMCHIBATH XUMUYECKUH SKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO
(pPycCKOTO WM pOJHOTO) SI3BIKA M SI3BIKA XUMUM; JIENIaTh BHIBOABI IO PE3YJIBTaTAM
MPOBEICHHOTO JKCIEPUMEHTR; JocUyecKue - CaMOCTOSTeNEHO CO31aBaTh CIIOCOOBI
pemieHuss mpoOJieM TBOPYECKOTO W IOWUCKOBOTO XapakTepa; yCTAHABIMBATH
MPUYHHHO-CJICJICTBEHHBIC CBS3U; TPEICTABIAT LIEMOYKU OOBEKTOB H SIBJICHUIA;
KOMMYHUKamu@Hbvle: TUIAHUPOBATh YYEOHOE COTPYIHHYECTBO C YUHTENEeM H
CBEPCTHUKAaMM; BbIpa)kaTb CBOU MBICJIU C JOCTATOYHON NOJTHOTOH U TOYHO CTBIO;
BECTH IMAJIOT U y4acTBOBATh B TUCKYCCHH; 83aumoelicmaue - CTpOUTh COOOIICHHU S B
COOTBEIC TBUH C yueOHOM 3aadelf; HCIONb30BaTh PeYeBEIe CPEACTBA IS TUCKYCCHH
W apryMEHTAIIMH CBOCH O3 I

pezyniamugHble: TPUHIMATH y4eOHYIO 3a1ady; aJeKBaTHO BOCIPHHAMATH HH-
dbopMalMI0 YUUTENS; NIAHUPOSAHUE - COCTABIIATH IUIAH PaboThl C Y4eOHHKOM;
BBITIOJTHSTh 33JJaHUS B COOTBETC TBMM C TIOCTABJICHHOH IEJbIO; TUIAHUPOBATH CBOK)
NESITEIBHOCTh  TI0J] PYKOBOACTBOM  YYHTEINIS; COCTABJISATh IUIAH W IOCJIe-
JTOBATEeJIBHOC Th JICHC TBHH; yerenoiaearnue - OCYIIECTBIISITh TIOCTAHOBKY Y4YeOHOH
3aJa4r Ha OCHOBE COOTHEC EHUS TOTO, YTO YK€ M3BECTHO YUAIIUMCSI, W TOT'O, YTO eIIe
HE W3BECTHO; Ocyujecmeinienue y4yeOHbIX Oelicmeuti - BHIIONHATH Ja00paTopHYIO
paborty.

JluunocmHuvle ymenua: camoonpeoenerHue - IEMOHCTPUPYIOT TO3HaBaTelbHBIHA
HHTEpEC

HOTO) s3bIKA W
S3BIKA XUMUH.
DopMynHpyIOT
BBIBOJIBI TI0 e+
3yJbTaTaM  TIPO-
BEJICHHOI'O  DKCH
nepyuMeHTa

59/11

Conu: knaccu-
¢dukammsi 1 cBOU-
ctBa B cBete TO/I.
(ypox  ompabomku
yMmeHuli U peq
¢hrexcuu)

Counn,
coJy,
coJy,
COn

CpeIHuUd
KHCJIbIq
OCHOBHBIE

Ilpeomemmnuie ymenusn:

00n2ICHbL  3HaMb  OTIPEICNEHNS TOHSATAH «CpEeTHHE CONmy,
«OCHOBHEBIE COIIN»;

00721CH bl yMemb: COCTABIIATh XapaK TePHUC THKU OOIINX XUMITIECKIX CBOWCTB COJEH ¢
MO3ULMIA TEOPUHU DIIEKTPOIUTHIECKON IHMCCOLMALMK, MOJIEKYJSpHbIE, IOJHbIE U
COKpAIlleHHblE HOHHbIE ypaBHEHHS peakiMili ¢ ydacTeM coJied; Habiomate u
ONHUCHIBATH PEAKIMU COJIEH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIH POJHOTO)
S3bIKA W S3BIKA XWMHH; TPOBOJUTH ONBITHL, TMOATBEPKIAONINEC XUMHICCKHUC
CBOHCTBA COJNEH, C COONIOAEHMEM TPAaBWI TEXHUKH O€30MacHOCTH; COCTABIATH
OKJIa[ TI0 TeMe, ONPEIeTICHHON CaMOCTOSTENEHO.

Memanpeomemnule YHugepcanvHvle yuebnbvle delicmeus YV:
nosnasamenvule: obujeyiedHvie - OPraHU30BbIBATh CBOIO YUEOHYIO €A TENbHOCTD;
(hopMyIUpOBaTh OTBETHI HA BOMPOCHI YUUTENIS; y4acTBOBATh B IPYIIIO-

«KHCJIBIC COJIID),

Hab6mromaror
. [Nonyuenue
MEIHOTO
Kymopoca*,
Bemonnstor

JIO Ne 32 -
«BzanmoneiictBue
counei q
KHCJIOTAMID).

JIO Ne 33 -
«B3anmoneiictBHIE
coueiic
LIET0YaAMID).
ITnanupyror u
OpPTraHu3yIOT CBOE
pabouee MecTo.
OnwceI-

TlomygaroT

XIMHYECKYTO
nH(pOPMAIHUIO U3
Pa3INIHBIX
HCTOYHHKOB

ITnceMeHHbII

OTYET O
neanHoOn
0oTe.

BUIyabHBIA W
(pOoHTAIBHBI I

orpoc

po-
pa-
%\sme%e




4
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Bol paboTe (Manas Tpymma, KIacc); OCBaWBaTh NPHEMBl HCCIEI0BATEILCKOM]
NIESITEIBHOCTH;  OCYIIECTBJIATh pPeIEKCHUI0 CTIOCOO0B W YCIIOBHH JICHCTBHSA,
KOHTPOJIb W OIEHKY ITpOIleCCa M PE3YNBTATOB IEeSITCIHHOCTH; CaMOCTOSTENBLHO
BBIICTATs U (OPMYJIHPOBATH IO3HABATEIBHYIO II€Nb, CO3/aBaTh ANTOPUTM Je-
STCTBHOCTH IPU pEIICHUH MpPOOJIeM TBOPYECKOTO W TOMCKOBOrO XapakTepa;
oOpamarbcs ¢ Ja00paTopHbIM 00OPYAOBaHHEM W HArpeBaTeNbHBIMHU MPUOOpaMU B
COOTBETICTBMU C TpaBWIaMH TEXHUKH O0E30MACHOCTH; BBIIOJHATH IO CTEHIINE
NEWCTBUS ¢ JIAOOPATOPHBIM ~ O0OPYAOBaHHEM: J1A0OPATOPHBIM  IITATHBOM,
CIIMPTOBKOIL; HAOIIOAATH 32 CBOWCTBAMH BEIISCTB U SIBJICHISIM M, TIPOYIC XOISIIIUMH C
BEIIECTBAMH; OIMMCHIBATH XUMUYECKUN SKCIIEPUMEHT C TIOMOIIBI0 €CTeCTBEHHOTO
(PyCCKOTO WIH POJHOTO) S3BIKA U SI3BIKA XUMUHM; NIENIATh BBHIBOMABI IO PE3YJIbTaTaM
MPOBE/ICHHOTO 9KCIEPUMEHTA; JouyecKue yCTaHaBJIMBATH
NPUYIUHHO-CJICACTBEHHBIC CBA3U; MNPCACTABIIATL LCIIOYKU O6’I)CKTOB 4 HBHCHHﬁ;
CTPOHThH JIOTUYECKYIO LENOYKY PACCYKICHUI; KOMMYHUKAM UGHbIE: TUIAHUPOBATH
yaeOHOe COTPY THUYECTBO C YUUTENIEM U CBEPC THUK AMH; BJIAJICTh MOHOJIOTHYECKON U
UAIOTHYECKOW (OopMaMH PEeYM B COOTBETCTBHH C HOPMaMH POIHOTO S3BIKA;
BEIpaXKaTh CBOM MBICIIH C TOCTATOYHO I TIOMHOTON M TOYHOCTBIO; 83aumodeticmaue -
CTPOUTH COOOIICHUS B COOTBETCTBHH C Y4eOHOH 3amadeil; MCIIOIh30BaTh PEUCBEIC
cpezcTBa ISl JUCKYCCUH U apT'yMEHTALlK CBOEH MO3UIIHK;

pecynamugHple: TPUHUMATh Y4YeOHYIO 3ajauy; aJeKBaTHO BOCHPHHUMATh HH-
dopMaLMIo YUHTENs; MIAHUPOGaHUe - BBHIIONHATH 33aJaHHs B COOTBEICTBUH C
MOCTABJIICHHOM IIENIBIO; CTPOUTH aIrOPUTIM NEHCTBUU IO OpraHM3aliiil CBOETO
pabodero Mecta C YCTAHOBKOW Ha (PYHKIHMOHAIBHOCTH; Yerenoiazahue - OCy
MIECTBIIATh MOCTAHOBKY YYeOHOH 3a/Jaud Ha OCHOBE COOTHECEHHS TOTO, UTO YXKO
M3BECTHO YYalllUMCS, U TOIO, YTO €lle HEe W3BECTHO; OCVIYeCMEleHUe Y4eOHblN]
Oeticmauii - BHIIOJIHATG Ta0OPATOPHYIO PadoTy.

Juunocmuvle ymenus: camoonpedeieHue - TPOSBISIOT HHTEUICKTyallbHbIE W
TBOpPYECKHUE CIMIOCOOHOCTH, OTBETCTBEHHOS OTHOIICHHE K 00YUYSHHIO

BAIOT XUMHUUYECKUI
OKCTICPIIMEHT C
TIOMOIIIBIO ecTe-
CTBEHHOTO (pyc-
CKOT0 WU POJI-
HOT'0) sI3BIKA U
SA3bIKA XUMHHU.
DopMynupyIoT
BEBIBOJIBI 1O pe-
3yJbTAaTaM IIpo-
BEJICHHOT'O JKC-
nepyuMeHTa

60/12

Comu:  kmaccudu-
Kalysd U CBOWCTBA B
ceere TOM. (ypox
ompabomxu
yMeH Ul u
Gaexcuu)

pe

DONEKTPOITUTHI,
HE3JIEK TPOJIUTHI,
3JIEKTPO -
THUECKasg  JIUCA
colpanys,  JuA
TIOJIB, CTeTIC Hb)|
IIFIC C OLHAIIHY,

Ilpeomemmusie ymenusa:

O0O0ICHBL  3HAMb  ONPENENICHUs TMOHSITUH «CPEOHHE COJW», «KHUCJIBIE COJINY,
«OCHOBHBIE COJI»; OO0JIHCHbI YMemb: COCTABIATh XapaKTePUCTUKH OOLIUX XU-
MHUYECKHUX CBOMCTB COJIeH C MO3ULMKA TEOPUH DJIEKTPOIUTUYECKON HCCOIMAIMY,
MOJICKYJIAPHBIE, TTOJHBIC M COKPAIllCHHbIE HOHHBIC YPAaBHEHHS PEAKIUHA C ydac THEM
coJield; HaOMOJaTh W OINHUCHIBATh PEAKIMH COJIEH C TOMOIIBIO €CTeCTBEHHOTO
(pPyCCKOTO WIH POJHOTO) SI3BIKA U S3BIKA XUMUH; POBOJIUTH OIIBI-

Bemonmsior JIO
Ne 34
-_«Bzanmopeicts
ue coJjei ¢
comsmmy. JIO Ne
35 -
«BsanmopericBrE
pacTBo-

[lony4aroT
XIMUYECKYTO
HUHPOPMALIHIO U3
pa3JINYHbBIX
HCTOYHHKOB

IInceMeHHBIA
OT4ET O IPO-
JeTaHHOM ~ pad
6ote. Nunu
BU/y aJIbHBIN
oIpoc
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acconuanuys

T, TIONTBEPKIAIONINE XUMHYICCKHE CBOWCTBA COJICH, C COONIOICHHEM IIPaBHUII
TeXHUKW 0E30IaCHOCTH; COCTAaBJSTh JOKJIAA MO TeMe, ONPEAENIEeHHO CaMOCTO-
SITEIIBHO.

Memanpeomemmnvle yHusepcaivhvle yueonvie oOeiicmeun (YY/[): nosnasa-
menvnble: oOweyyeOHvle - OPraHU30BBIBATH CBOK YYEOHYIO JEATENBHOC Th;
y4acTBOBaTh B TPYMIIOBOM paboTe (Majas rpymnma, Kiacc); coOmofats MpaBmia
noBefeHNs MW paboTsl ¢ J1IabopaTopHbIM 00OpyIOBaHMEM B KaOWHETEe XHMHUM;
OCBaMBaTh MPHEMBI HCCIIEA0BATELCKON ACATENEHOCTH; OCYIIECTBIISTh Pe (IISKCHIQ
Ccroco00B M YCIIOBMH NEHCTBHS, KOHIPOIH M OIEHKY IIpOIeCCa M PEe3yNbTaTOB
e TeNIbHOCTH; CaMOCTOATENILHO BBIIEISATh M (OPMYJIHPOBATH 0 3HABATENBHYIO
1elb;, OOpamaThCcsl ¢ Ja0OpaTopHBIM OOOPYIOBaHHMEM U  HArpeBaTesbHBIMH
mpHOOpaMH B COOTBETCTBHM C TPABWIAMH TEXHHUKH O€30IaCHOCTH; BBHITOIHSITH
mpocTeiime Ae¥cTBHA ¢ JIAOOPATOPHBIM  OOOPYIOBaHHEM: JTabOPaTOpHBIM
IITATHBOM, CIIMPTOBKOM; HAONIONATh 3a CBOWCTBAMH BEIISCTB M SBJICHHSIMU,
MPOUCXOOAIUMU C BEIIECTBaAMU; OIMMCHIBATH X AMHUYECKHUH DKC TMEPUMEHT C IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJIHOTO) S3bIKA U S3bIKA XUMUU; JAETaTh BHIBOBI 110
pe3yabTaTaM TIPOBENEHHOTO OSKCIIEPUMEHTA; JI02UYecKue - OCYIIECTBISTH ITOWCK
napopMamm (M3~ MaTepHalioB  y4eOHHMKA, TBOPYECKOH  Tetpamu,  TIO
BOCIIPOM3BEICHUIO B MAMSATH NPHMEPOB W3 JIMYHOTO MPAKTHIECKOTO OIBITA),
MOTIONTHSIONIE ¥ pacIIUpsIONIel WMEIOIIUecs JaHHBIe; CO31aBaTh CIIOCOOBI
perieHust IPoOJIeM TBOPYECKOTO M IIOMCKOBOTO XapakTepa; yCTaHaBIMBATh
NPUIUHHO-CJICACTBCHHBIC CBA3U; NPCACTABJIATL LCTIOYKH O6'I>CKTOB u SIBJIBHI/Iﬁ;
CTPOHTh JIOTHYECKYIO NENOYKY PpACCYKACHUH; KOMMYHUKAMUGHblE: BIAJCTh
MOHOJIOTHYECKOH WM IHAOTHIeCKOH (popMaMH pedd B COOTBEICTBHH C HOpMaMu
POIHOTO S3BIKA; BBHIPAKATh CBOM MBICIU C JOCTATOYHOH MOTHOTOW W TOYHOCTHIO;
Y9aCTBOBATh B JUCKYCCHM, @3aumodelicmaue - CTpOUTh COOOIICHHS B COOTBETCTB I
¢ yueOHOHM 3amayeli; WCIONB30BATh PEUYCBBIC CPEACTBA JUIS JUCKYCCUH H
apryMEHTAal[Md CBOCH TO3HIMY; pezyiAmugHble: TPUHIMATh Y4eOHYIO 3ajady;
aJIeKBaTHO BOCIIPHHUMATh MHGOPMALMIO YUUTENS;, WIAHUPOBAHUE — COCTABISTH
wiaH paboTHl ¢ YIeOHUKOM; CTPOUTH AITOPHTM JCHC TBHUH 0 OPTaHM3ALH CBOETO
pabouero Mecta C YCTAHOBKOW Ha (DYyHKIIMOHAJIBHOCTH, COCTABIIATH IUIAH H
MOCJICIOBATCIBHOCTh  IEHC TBHH;  yenenoaacanue—.OCYIIECTBISAT TOCTAHOBKY)
yaeOHO# 3a1a4 ¥ HA OCHOBE COOTHEC EHHUS TOTO, YTO YK€ M3BECTHO YYAIlUMCSI, H TOTO,
YTO eIIe He W3BECTHO;, OCYujecmsieHue yuyeOHbix Oellcmeuil - BBIIOIHSITH
nabopaTopHyr0 padoTy.

pOB coJell ¢ MeA
Tamamm»  [lna-
HUPYIOT M Op-
raHu3yl0T  CBOG
pabouee  MecTo,
BrimonHsa0T
11ab0pPaTOPHY 1O
paboty.  OnuUCHIA
BaIOT XMM HYeCKUH
OKCTIEPUMEHT ¢
MOMOIIBIO  €cTe-
CTBEHHOTO  (pycH
CKOTO WM POJ;
HOTO) sBBIKA U
S3BIKA XUMUM.
DopMyIUpyIOT
BBIBOBl IO  per
3yJpTaTaM  IIpO-
BEJICHHOI'O  9KCH
nepruMeHTa




4

Juunocmuvle ymenus: camoonpeoeienie — JEMOHCTPUPYIOT IO3HABATEbHBII
WHTEpEC W MOTYBBI, HAMpPaBJIeHHbIC HAa M3YYCHHE TPOTPaMMBI

61/13

I'enemueckas
CBSI3b MEXKIY
KJ1accaMu Heop-
TaHUYECKUX Be-
1IeCTB

(Ypox «omKpuimusi»

HOBbIX 3HaAH UIL)

Honnrie ypas-
HEHHS PEaKLHiA,
peakuu
HeWTpau3anmy,
FeHeTUYEC KU
PST METAJLIOB,
TreHeTHIecKast
CBS3b

Ilpeomemuvie ymenusn:

OQ0JICHBL 3Hamb OTPEICICHNE TOHATHA «TCHETHUCCKHU DPSI»; OONNCHBL YMEmb.
WLTIOC TP UPOBATH: a) mpuMepaMu OCHOBHBIC TOJIOXKEHUS Teo puy
JNIEKTPONUTHIECKON MUccolManuu; ©0) TEHETMYECKYI0 B3aUMOCBS3b MEXKTY
BellecTBaMu (IPOCTOE BEIECTBO - OKCHA - THUAPOKCHA - COJb); COCTABIIITH
MOJICKYJIAPHBIE, TIOJHBIC U COKPAICHHbIC HOHHBIC YPAaBHEHHS PEAKIUiA C ydacTHeM
AJIEKTPOJIMTOB, YpaBHEHWsS pEaKIi, COOTBETCTBYIOMIMX TIOCJIEI0BATEN BHOC TH
(«mermoyke) MpeBpalleHuii HeOPTraHUUECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB.
Memanpeomemnvle yHueepcaivhvle yueonvle oeiicmeus (YY/[): nosnaesa-
menvnvle: 06weyuebHvie — (HOPMYIHPOBATE OTBETHI HA BOIPOCH yUHTEIS,
y4acTBOBaTh B TPYMNOBOIl paboTe (Manas TpymHma, Kiacc); OCYLIECTBIATH pe-
dutekcHio croco0OB W YCIIOBHH JACHCTBHS, KOHIPOJAb W OICHKY Ipolecca U pe-
3yJAbTATOB JIeSITeNbHOCTH; 0000IIaTh HW3yYeHHBIH MaTepuan, JellaTh BBIBOJIBI;
paboTaTh ¢ JOTIOJHUTEIhHBIM M UCTOY HUKaM M HH(QOpMAIMK U UCTIONh30BaTh UX YIS
MOMCKa HEOOXOIUMOTO MaTep Malla; TPEACTABIIATh N3YUCHHBIH MaTep M all, HCTIONIb3Ys]
BO3MOXKHOCTM KOMITLIOTEPHBIX TEXHOJOTHH; .J0ocuueckue - YCTAHABIIMBATH
MPUY MHHO-CJICAICTBCHHBIC CBSI3Y; MPEACTABIATh LEMOYKH OOBCKTOB U SIBJICHHIL
CTPOUTH JIOTHYECKYIO IIETIOUKY PacCyKICHHUI;

KOMMYHUKGMUGHblIE: BBIPKATh CBOM MBICJH C JOCTATOUHOW TOJHOTON |
TOYHOCTHI0; BECTH AUAJIOT U YYaCTBOBATh B JIMCKYCCHUM; 83aumolelicmaue - CTPOUThH
COOOIICHUS B COOTBETCTBHM C YYCOHOW 3aJlaueii; NCTIOJIh30BaTh PEUCBHIC CPEICTRA
IUTSL TUCKYCCHU M apTyMEHTAIMA CBOCH O3 UIINY;

pezyisamueHble: TPUHUMATH yYeOHYO 3a/ady; aJeKBaTHO BOCIPHHAMATH HH-
GbopMaIMIO YUUTEN S, NIAHUPOBAHUe - COCTABITH IUIAH PabOThl ¢ YYSOHHKOM;
BBINOJIHATH 3aJIaHUsI B COOTBETCTBHH C IIOCTABJICHHOHN LETbIO;, yelenoideanue -
OCYIIECTBIIATh TIOCTAHOBKY YueOHOH 3a1aun.

JIuunoCmHbBle YMEHUA: Ccamoonpeldesenue - TPOSBISIIOT WHTEIJICK TyaIbHBIE H
TBOpPYECKHUE CIIOCOOHOCTH, OTBETCTBEHHOE OTHOIIICHHE K 00yUEHHUIO.

CoCTaBIISIOT
cXeMy reHeTH-
YEeCKOM CBI3U
MEXJIy OCHOB-
HbIMU KJ1aCCaMH
COEIUHEHNM.
Unnroctpupyror
TIpUMEPAMH OC-
HOBHBIE IT0JIO-
JKEHUS TeOPUHN
ANEKTPOJTUTAYC-
CKOM HCcoIma-
05171

Wnmroc tpupyror
TCHETHIECKYIO
B3aUMOCBS3b
MEX Ty
BEIIECTBAMU
(pocToe
BEIIECTBO -
OKCH -
TU-POKCUT -
COJIb)

Nunusumy-
aJIbHBIA U
(pOHTANBHBIHA
onpoc. Ber-
TIOJTHEHHE 3a-
IaHui 10 Ba-
pUaHTaM

62/14

IIpakTHYeckas
padora Ne 6.
Pemenue sxcme-
PYMEHTAIBHBIX
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3aJa4 MO TeMe
«CoiictBa pac-

TBOPOB  3JIEKTIPO-
JIFITOB)

(ypok pazsusato-
uje20 KOHmMpOoJis,).

63/15 [O606meHne U PactBop, run-  |lIpeomemnote ymenusn: TNomyuaro xu-([Ipeactasisitor  (MHIUBUITY-
CHCTEMaTH3alls  |paThl, HACHI- 00n21CHbL 3Hamb OTIPECIICHNE TOHATHA «TCHETHICCKHUH PII»; O00MICHbI yMemb.MHIECKYIO WHAMH()OPMALIIO  [aTBHBIN U
3HAHWH TI0 TeMe MICHHBI PacTBOP./IONyYaTh XUMHICSCKYI0 HHQOPMALHIO M3 PAa3MUYHBIX HCTOYHUKOB; TPEICTABIATH|(QOpMAIIIO n3no TeMe (bpOHTATEHEBIN
«PacTBOpenue. HEHACHINIeHHBIH |nHpopMaimio 1o Teme «PactBopenme. PactBoppl. CpoiictBa pactBopoBlpasimmuueix  uc-{«PactBopenue. [ompoc. Camo-
PactBopel. CBOI-  |pacTBOp, IIepe-  |IEKTPOIUTOB» B BUJEC TAONUIl, CXEM, OMNOPHOIO KOHCIIEKTa, B TOM YHCJE C|TOYHHKOB PacTBOpBL CTOSATEIbHAS
CTBa PacTBOPOB CBIIL[EHHBII npuMeHeHueM cpencts WKT; wumocTpupoBaTh: a) NpUMEpaMH OCHOBHBIC IIO- CaoiictBa paboTa 1o Teme
AIIEKTPOITUTOBY pacTBOp, BIEK-  |JTOKEHUS TEO PHUH ST EKTPOIMTHIEC KO JTHIC coIpaniy; 0) TeHe TAIECKYIO B3aHMOCBSI3E pacTBOpPOB «PactBOpEHHE.
(ypox ompabomxu |TpOJIUTHI, He- MEXy BemecTBaMH (TIPOCTOE BEIIECTBO - OKCHI - THAPOKCHUI - COJIb); COCTABIATH AIIEKTPOIUTOBY» |PacTBOpEL
ymMenul u pe- AIIEKTPOITUTEL, MOJICKYJIpHBIE, TIOJIHBIE W COKpAIleHHbIC HOHHBIC YPaBHEHUS PEaKIUi ¢ yJIacTHeM B Buze Tabim, |CsolicTBa
¢hnexcuu) JIEKTPOITUTH- JNEKTPOJINTOB, YpaBHEHHS peakIi, COOTBEICTBYIOMIMX IOCJIEI0BATEN BHOC TH CXEM, OIIOPHOTO |[pacTBOPOB

4Jeckas IMCCO-  |(«UerodYke») TpEeBpalieHnii HEeOPraHWYeCKHUX BEIIECTB Ppa3JIMYHBIX KJIACCOB; KOHCTIEKTa, B [9JIEKTPOJIUTOBY»

LUAIs, JUIOJb,
CTEIEeHb

JIVIC C OI[HALINH,
acconyanys

BBITOJIHSTH MPSIMOE WHIAYKTHUBHOE JI0KA3aTeNbCTBO.
Memanpeomemnvle yHnusepcanvhvle yuednvie oeiicmeun (YY/[): nosnasa-
menvHble: 00w eyyedH vie - OCYIIECTBIISITh IOUCK U 0TOOP UCTOYHUKOB HEOO XOTUMOH
nHbOpMAIMY; CHCTEMaTH3UPOBaTh HWH(pOpMaIHio; (GOpMyIHpOBaTL TpodiIeMYy;
y4acTBOBaTh B TPYyMIOBOM paboTe (Mmanas rpymnma, kiacc); o6oOmarts U Jenatb
BBIBOJIBI 10 M3YYEHHOMY Matepuany; paboTaTe ¢ JOMONHHTENEHBIMU HCTOUYHUKAMU
uHpOpMAllMM W WCIONB30BaTh HMX JUIsl IOHUCKA HEOOXOJUMOro Martepuana;
MPEACTABIATh W3YYEHHBI MaTepuall, HCIOJIB3Ys BO3MOXKHOCTH KOMIIBEOTED HBIX
TCXHOJIOT Hif;

KOMMYHUKamue6eHble: CIPOUTL TIOHATHOEC  MOHOJOTHYECKOC  BBICKa3bIBAHHEC,
00OMEHMBATHCS MHEHHSMH B mnape; ciyumarb OAHOKJIAaCCHHUKOB W IOHMMATh HX
TIO3HUITHIO, HaXOIdHTb OTBCThI Ha BOIIPOCHI, q)OpMyJ'H/IPOBaTL ux,

pezyiamueHble.IpUHAMATh y4eOHYyl0 3ajady; aJeKBaTHO BOCIPUHUMATh WH-
(hopMarMIo YUUTEN SI; COCTABJISATH TUIAH OTBETA; OCYUieC MBAeH Ue YYeOH biX OelicCmBUll -
COCTaBJIATh BOMPOCHI K TEKCTy, Pa3OMBATh €ro Ha OTAENbHBIE CMBICJIOBBIC YacTH,
JlenaTh MoJ3arojOBKY; yelenoidearn e - OCyIIeCTBIISTh IOCTAHOBKY yueOHOH 3a1a4n
Ha OCHOBE COOTHECEHHS TOTO, YTO YX€ HM3BECTHO YYallUMCS, ¥ TOr'0, YTO eIle He
W3BECTHO.

TOM YHUCJIC C

MIPUMEHEHUEM
UKT




1 2 3 4 5 6 7
Juunocmnvie ymenusa: TEMOHCTPHPYIOT TMO3HABATENbHBIN MHTEpEC M MOTHBHI,
HaIpaBJIEHHbIE HAa U3YYEHHE IPOrpaMMBbl
64/16 (KonTpoJnHas PactBop, runpa  |lIpeomemnote ymenusn: KontponpHas paboTa B ABYX BapHaHTaX W3 3aJIaHHA
padota Ne5 o ThI, HACBIIICHHBII |0010/CH bl yMemb. KIacCUPUIMPOBATh XM HICCKHE PEAKIIK; COCTABIITh YPaBHEHUSI[pa3HOTO BHMA:
teme «PactBope- |pactBOp, SMEKTPONTUTHIECKON JTUCCOIMAIMA KUCIIOT, OCHOBAHUH M COJISH, MOJIEKYJISApHbIE,|c BEIOOPOM OJJHOTO NPAaBMIFHOTO OTBETA M3
Hue. PacTBOpEL HEHACBIIEHHBIH |[TOJIHBIE M COKpAIlEHHbIE HOHHBIE YpaBHEHMs PEaKLHMil ¢ y4acTHeM 3IIEKTPOJIMTOB,/HECKOIBKUX IPEIOKEHHBIX;
CaotictBa pac- pacTBop, YpaBHEHUsI  OKHCJINTE bHO-BOCCTAHOBUTENBHBIX ~ PEaKIWid, KCIIONB3ysS METO/[HAa COOTBEICTBHE;
TBOPOB DJIEKTPO-  |IEPECHIIECHHBIH |3IEKTPOHHOTO OanaHca, YpaBHEHU S peakumii, COOTBETC TBYIOIIHX [C BEIOOPOM HECKOJBKHX NMPAaBUIBHBIX OTBETOB U3
JIFITOB) pacTBOp, NIEK-  |[IOCTECAOBATEIFHOCTH  («IIETIOYKE») TPEBPAIICHUH HEOPraHWUYECKHWX BEIIeCTB[IPEINIOKCHHBIX BapHUAHTOB;
(Ypok passusaro-  |TpOJHTHI, He- Pa3NMYHBIX KJIACCOB; OMNPENeNsTh OKHCIIHTENb W BOCCTAHOBHTEIb, OKHCIICHWE H[C HAIMCAHWEM Pa3BEPHYTOTO OTBETA;
wjeco KOHMpOJs). [IMEKTPOIUTHI BOCCTAHOBJICHHAEC B OKHCIIUTENbHO-BOCCTAHOBHUTEIHHBIX PEaKIMIX; YCTAHABIMBATH|C PACUCTHBIMU 3a1avdaMHu
JIEKTPOIIUTH- NPUYMHHO-CIISICTBEHHBIE CBA3M: KJacc BeNmecTBa - XHMHYECKHE CBOICTB
Yeckas INCCO-  |Be-IecTBa; HCIIONIb30BaTh MPH PEIICHUH PACUETHBIX 3a/1a4 MOHATUS «MaccOoBasi J0JIs
LMalyst, JTUIOJIb, |dJIeMEHTa B BEILIeCTBE», «MaccoBas OJIsi PACTBOPEHHOIO BEIIECTBa», «0ObeMHas
CTereHb 10JIsl ra3000pa3HOr0 BEIeCTBAY; NPOBOAUTH PAacUeThl C HCIOJIb30BAHUEM I10 HSITHIA
MIICCOIMAINY,  |«MaccoBasg JOJSI OJIEMEHTA B BEHIECTBE», «MaccoBas JOJS PacTBOPEHHOTO
accormanms BEIIIECTBAY», «00BEMHAs JOJIS Ta3000pa3HOTO BEIECTBAY.
Memanpeomemnvle yHueepcaivhvle yueonvle Oeiicmeus (YY/[): nosnaesa-
menbHble: YCTAHABJIMBATH ITPUYUHHO-CIICICTBCHHBIC CBS3H; BJIAJCTh HABBIKAMU|
KOHIPOJISI M OLEHKH CBOEW JeATeIbHOCTH; NPUMEHSTh 3HAaHMS IIPU pelle HUH
pacyeTHBIX 3a/ad; 06ujeyyeOHble-OpraHu30BhIBaTh CBOIO YYECOHYIO JCATEIHHOC Th;
(OpMyIIMPOBATH OTBETHI HA BOTIPOCHT;
pezynamueHble: TIPUHIMATH y4eOHYIO 3a/1ady; aJeKBaTHO BOCTPHHUMATH HH-
(bopMaIMIo YIUTEI ST, 1IAHUPOBAH Le-COCTABIIATH IUTaH paboThI, BBIIONHATE 3a1aHUs
B COOTBEICTBUM C MOCTABIIEHHOM ILENBIO; OCyujecmenenue yueOHbvIX Oeucmeuil -
OTBEYATh Ha MOCTABJICHHBIE BOIPOCHI; yenenoideanie - OCYIIeCTBIATh TIOCTAHOBKY)
yueOHOM 3a/1a4 1 Ha OCHOBE COOTHEC €HH S TOT0, YTO Y)KE U3BECTHO YUl UMCS, U TOTO,
YTO ell[e He W3BECTHO.
Jluunocmnole ymeHusa: TPOSBISIOT HHTEIUICKTyaJbHBIE W TBOPYECKHE CIIO-
COOHOCTH, OTBETCTBEHHOE OTHOIIICHHE K OOYUYCHHIO
65/17 |Knaccudukaimms |OBP, Boccta- Ilpeomemuovie ymenu: Kiraccupmmpyrot|Co3maror WnnuBumy-
XMMHYECKUX  PE{HOBJICHHE, OONJICHBI  3HAMb  ONPEeNIeHNsT TOHSATHH «OKHUCIIMTENbHO-BOCCTAHOBU TEIbHbIE|ypaBHE HUS TBOpUYECKHE AITBHBIA 1
aKIMHL. OKUC M OKHUCIICHHE, PEaKIMN», «OKUCIIUTEIbY», «BOCCTAHOBUTENEY, «OKHCJICHUE», «BOCCTAHOBIICHHE»; |XUMHYECKUX TPOCKTHI- (bpOHTATIBHBIN
TEIBHO - BOCCTA{BOCCTAHOBHTEND, |004J/CHbI yMemb, KIACCUPHUIMPOBATE XUMHUIECKIE PEAKIU 10 NIPU3HAKY «U3- peakiui. B OBP|npesenTanum 10 |ompoc
HOBUTEJBHEIC OKHCITH- ompee- TeMaM:
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peaKImu TeNb MEHEHUE CTeleHEed OKHUCJICHHS DJIEMEHTOB»; ONpEeeNsATh OKHCIUTENb M BOCHISIOT OKHCIUTENb,|« T UMbl XUMU-
(Ypox «omKpuimusy, CTAHOBHTEIIb B PEAKIMSX; PACIlO3HaBATh MPOIECCHI OKUCIICHUS] U BOCCTAHOBJICHHS. |BOCCTAHOBHUTENb [JECKUX PEAKIIUM
HOBbIX 3HaHULL) Memanpeomemmnvle yHusepcaivhvle yueonvie oOeiicmeun (YY/[): nosnasa- B KU3HU

mensuple: odweyuedvlie - OPraHU3OBBIBATH CBOIO YUEOHYIO JESITEIHHOC Th; YeJIOBEKa,

OTBEYATh Ha BONPOCHI YUUTEI S, Y4acTBOBATh B TPYMIIOBOH paboTe (Mamas rpyrma, «OBP u ux

KJIacc); Jiocuyeckue - OCYIIECTBIATh MOUCK M OTOOP KCTOYHHKOB HEOOXOAMMOM 3HAYCHHE B

uH(pOpMalMK; CUCTEMATU3UPOBATh MH(OPMAIUIO; cuHmMe3 - COCTABIATh LIEJIOE M3 [IPUPOE»

yacTeld, B TOM YHCJIE CaMOCTOSITENIbHO JOCTPANUBATh C BOCTIOJIHEHHEM HEIOC TAFOIIIUX

KOMIIOHEHTOB; BBIOMpATh OCHOBAHHS W KPUTEPHUU JUIS CPaBHEHHS, KiaccuuKaimm

00BEKTOB;

KOMMYHUKAmMu6Hble: TUIAHUPOBATh y4eOHOE COTPYIHMICCTBO C YUHTCNEM WU

CBEPCTHHKAaMH; BJIAIeTh MOHOJOTHYECKOH W IHaTormdeckodl (opmamu pedn B

COOTBETC TBUM C HOPMaMM POJHOTO f3bIKa, BRIPAXKATh CBOU MBICJIH C JOCTATOYHOM

MIOJIHOTO M ¥ TOUHOCTHIO; 83auMooelicmeue - CTPOUTh COOOIICHUS B COOTBETCTBUU C

y4ueOHOU 3a1auei;

pezyniamueHvle: TPUHUMATHh ydeOHYIO 3ajady; aJleKBaTHO BOCIPUHUMATH WH-

(bopMaIMIo yIUTeNsl; nIaHUpOosar e - COCTABIATH INTaH OTBETA; pabOTaTh C TEKCTOM

maparpajga ¥ ero KOMIIOHCHTAMH; Y eflenodeaniie - OCYIIECTBISATh MOCTAHOBKY|

y4eOHOW 3aa4u.

Juunocmuvle ymenua: camoonpeoenenue - AEMOHCTPUPYIOT IO3HABATEIbHBIIA

UHTEpeC

66/18 [CeoiictBa oxcumoB/OBP, BoccTa- Ilpeomemuovie ymenusn: [Nomy4aroT xu-([Ipeac Tapistor (MamuBuUIy-

OCHOBAHHH, KHCJIOT, HOBJICHIIE, 0ondicHbl  3HAmMb  ONPENeTicHUS TOHSTUH  «OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIC|MHIECKYIO MHAMH()OPMAIMIO  [aTBHBIN U
colmeii B CBETE|OKHCIICHHE, pEaKI», «OKHCIIHTENbY», «BOCCTAHOBUTENEY, «OKUCIICHUEY», «BOCCTAHOBICHIE»; |hopMalmio 17601() TeMe|(ppOHTATBHBIN
OKHUCJIUTEI BHO- BOCCTAHOBUTENb, |0ONIXHCHbI yMemb COCTABJIATh YPaBHEHUA OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX[PAa3IMUHBIX  HCH«OKcHapl,  ocjompoc. Bbl-
BOCCTaHOBHU- OKHUCJIUTEIh peaKlrii, UCIOJIB3ysI METOJ 3JIEKTPOHHOrO OanaHca, OMPENeNsATh OKHUCIUTENb H|TOYHHUKOB HOBaHHS, KHCHIIOJHEHUE 3a-
TeIBHBIX — peakIui BOCCTAHOBUTEJb, MPOIIECCHI OKUCIICHHS M BOCCTAHOBJICHHS. JOTBl B CBETE|JaHUiA TI0 TeMe
(ypox ompabomxu Memanpeomemnvle ynusepcanvhvle yuednvie oeiicmeun (YY/[): nosnasa- OBP» B Bund«Twums
yMeHul U peq menbhble: 00WeyyebHble - OPTaHW3OBBIBATH CBOIO YUEOHYIO [ESITENBHOC Th; TAONWIl, CXEM,[XUMHIECKHX
aexcuu) (hopMyIHpOBaTh OTBETHI Ha BOIPOCHI YUHTEINIs; YYaCTBOBATh B TPYIMIOBOM paboTe OIOPHOT O peaxmir, OBP»

(Mamass Tpymma, KIacc); KCIOJB30BaTh Pa3sHOOOpasHbIE TPHEMBI pabOTBI C KOHCTIEKTa, B

HHPOpPMAIIMEH; OCYHmIECTBIATh pPEe(IEKCHI0 CHOCOOOB M YCIIOBWHA ACHCTBUS, TOM 4YHCJE (g

KOHTPOJIb M OIIGHKY Mpollecca M Pe3YNbTaTOB JESTENbHOCTH, J02uYecKue - COA NPUMEHEHeM

CTABJIATH LIEJIOE U3 YacTel, B TOM YUCJIE CaMOCTOSITENbHO AOCTpauBalb € BOC- cpencts KT
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MOJIHCHAEM HEJIOC TAION[MX KOMIIOHCHTOB; OCYIIECTBISITH BBHIOOP OCHOBAHUU U
KpUTEpHEB JUIs CpaBHEHHMS, KiaccUpHUKaIUU 00BHEKTOB;

KOMMYHUKAmMueHble: TUIAHUPOBATh y4deOHOE COTPYIHMICCTBO C YyUHTICNEM |
CBEPCTHUKAMHM; BJIAIETh MOHOJOTHUECKOM M IHalormdeckoil (opmamu pedn B
COOTBEIC TBUH C HOPMAaMHU POIHOTO S3BIKA; BHIPAKATh CBOM MBICIH C JOCTATOTHOMH
MOJIHOTOW Y TOYHOC THIO; KOPPEKTHO BECTU JWAIOT M Y4acTBOBaTh B JHCKYCCHIL
83aumodeticmeue - CTIPOUTH COOOINEHUS B COOTBETCTBUM C Yy4eOHOH 3amadeti;
aJICKBAaTHO HCTIOJIK30BATh PEUCBBIC CPEACTBA VIS AUCKYCCHU M apTyMEHTAIUN CBOECH
TIO3HITUH;

pezynamuenple: TIPUHEUMATL yd4eOHYO 3a1ady;, aJeKBaTHO BOCIPHHUMATH HH-
(bopMaImIo yIuTeNst; niaHUposar e - COCTABIATE INTaH OTBETA; paboTaTh C TEKCTOM
maparpajga ¥ ero KOMIIOHCHTAMH; Y ejlenodeaniie - OCYIIECTBISATh MOCTAHOBKY|
yaeOHOI 3a1a4 ¥ HA OCHOBE COOTHEC EHUSI TOT0, YTO YK€ U3BECTHO YUYAI[MMCSI, U TOTO,
910 eIl He U3BECTHO.

Juunocmuovle ymenun: camoonpeoeiierue - MPOSBISIIOT OTBETC TBEHHOE OTHO IIICHHE
K OOYYEHHIO; OCO3HAIOT IIEHHOCTh 3JIOPOBOTO M Oe3omacHOro oOpasza >KHU3HUY;
TEMOHCTPHUPYIOT YBAKUTEIFHOE OTHOIIEHWE K CTAPIINM M MIIAJIINM TOBapHIIIaM

67/19

O60011eHnE H
CHUCTEMAaTH3aIHs
3HAHMK II0 TEeMCE
«OKHCIUTETBHO-
BOCCTAHO-
BUTEIbHEIC
LIV
(0bobwenue u
cucmemamu3ayust
3HAHUL)

peax-

OBP, BoccTa-
HOBJICHHE,
OKMHCJIEHHE,
BOCCTAaHOBUTEIb,
OKHCJIUTEIIb

IIpeomemmnvie ymenusa:

00MJICHbl  3HamMb  ONPEJENCHUs] TOHSTUNH «OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE
PEAKII», «OKHCIIHUTEINbY, «BOCCTAHOBUTENDY, «OKUCIICHUE), «BOCCTAHOBIICHHCY;
00M2ICHbl  YMemb COCTABJIATH YPaBHEHHS OKHCIIHMTEIHHO-BOCCTAHOBHUTEIHHBIX
peaKIyii, WCTONB3YSI METOA JJIEKTPOHHOTO OajlaHca, OMNpeNeNsiTh OKUCIUTEIb U
BOCCTAHOBUTEINb, TPOIIECCHI OKUCICHNS U BOCCTAHOBIICHIIS.
Memanpeomemmuvle ynugepcaivhvle yueOnwvie oeiicmeun (YY/I):
menvHble: 00WeyueOHble - OpPraHW30BBIBATH CBOIO YUEOHYIO JIESITENBHOC Th;
(GbopMyIHpOBaTh OTBETHl HA BOMPOCHl YYWTENS; OCYIICCTBISTH IOCTAHOBKY|
npoOIeMbl, peQrueKcHio CIMOCOOOB M YCJOBHH NEHCTBUS, KOHTPOJIb W OICHKY
mporecca W pe3ylbTaToB JesTelbHOC TH; 00001IaTh W JienaTh BBIBOABI 10 HU3Y-
YEeHHOMY MaTepHualy; paboTaTe C JOMOTHUTENBHEIMU HC TOYHUKAaMH HHPOPMAIWH U
HCTIONB30BATh UX JUIA MOHUCKA HEOOXOMUMOTO MaTep hajia; IPe/C TaBISTh H3YIeHHBII
MaTepuai, WCIONB3Ysl BO3MOKHOCTA KOMIBIOTCPHBIX TCXHOJNOTHI, cuHmes -
COCTAaBJSITh IEI0€ W3 4YacTel, B TOM WYHCIIE CAMOCTOSITCIBHO JOCTPauBaTh ¢
BOCIIOJIHCHHEM HEIOCTAIONUX KOMIIOHEHTOB; OCYIIECTBISITh BHIOOP OCHOBAaHHN W
KpUTEpHEB Ui CpaBHEHHMS, Kiac CH(UKAIMN OO BEKTOB;

nOo3Haed-

IonywaroT

MHUYECKYIO

dbopmaruto
pa3IMYHBIX
TOYHHKOB

XH-
HHA

"3
ncH

IIpeacTasisror
uH(bOpMAIIUIO
0 TeMe
«Oxwucnu-
TEJIHHO-
BOCCTAaHOBH-
TEeJIbHBIE pe-
aKIum» B BUC
TaOJIUII, CXEM,
OTIOPHOTO
KOHCTICKTa, B
TOM YHCJIE C
MPUMEHEHHUEM
cpenct UKT

Mupusumy-
aJBHBIN U
(pOHTANBHBIHA
onpoc. Tectu-
poBaHKE TIO
Teme «Oxwc-
JTHTEITHHO-
BOCCTAHOBHU-
TeJbHBIE pe-
AKIINN
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KOMMYHUKaGm ugHble: TUIAHUPOBATh y4eOHOE COTPYJHHMYECTBO C YYUTENEM U]
CBEpPCTHHKAMHM; BJIAZICTh MOHOJOTHYECKOM W JHAIOrHYeckoil (opmamu pedn B
COOTBETC TBUM C HOPMaMH POJIHOTO SI3bIKA; BBIPAXKATh CBOM MBICIIH C JIOCTATOY HOM
MOJHOTOM M TOYHOCTHIO; y4acTBOBATh B IHCKYCCHH; G3aumoolelicmeue - CTPOHUTH
COOOIIIEHHS B COOTBETC TBUHU C YUeOHOI 3a/1aueii; aJleKBaTHO MCIIOJIb30BaTh PEUCBbIC
cpencTBa Iuisl TUCKYCCUH U apTyMEHTAIIMK CBOCH MO3HIHIL;

pecyniamueHple: TPUHUMATh Y4eOHYIO 3ajady; aJeKBaTHO BOCIPHHUMATh HH-
(hopMaLMIo YUHUTeIN ST, NIAHUPOSaH Ue - COCTABIATH IUTaH OTBETA; pPA0OTATh C TeKCTOM
maparpadga W ero KOMIIOHCHTaMWU; yeirenoiazanue - (HOPMYyIUPOBATh yUEOHYIO
3ajady.

JTuunocmuble ymeHus: CaMOONpENCICHUE - TMPOSBIIIOT HHTEIUICKTyalbHblE |
TBOpYECKHE CMOCOOHOCTH, OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, [O3HABA-
TeJIbHBIC MHTCPECHI, JEMOHCTPHUPYIOT YBAXKUTEIBHOES OTHOIICHHE K TOBApHIIAM.

68

3amura NpoeKToB

TemaTnyeckoe mianupoBanue (9 Kiacc)

No Bcero 3 Hux
HanmenoBanne Tembl
I/ 4acoB [pakTiyeckue padoThI KoHTponbHble paboTh
1. Tema 1. Beeaenue. OOImas xapak TepUCTHKA XUMHUYECKUX
SJIEMEHTOB U XUMHUUYECKHUX peakiui. [lepuonndeckuii 3aKoH 5
u Ilepuogudeckas cucTeMa XUMHYECKUX 3naeMeHToB 1M
Menneneena
2. Tema 2. Nel,2 TlonyueHue u cBOMCTBA COEAMHEHNI METAIJIOB.
MeTtamisl 17 OcyuiecTBI€HHE LIENOYKN XUMUUECKHX MPEBPAILlCHUH, Ne 1 «MeTamiey
pelIeHre SKCIEpUMEHTATBHBIX 3afad.
3. Tema 3. Ne 3. DkcriepuMeHTaNTbHBIE 32129y 0 TeMe: «[loarpyrma
Hemertanier KHUCJIOPOJIay.
26 Ne 4. DxcnepumenTanbHble 3a1a4u 1o Teme: «[loarpynmst Ne 2 «HemeTamieny
a30Ta U YIJIepoiay.
Ne 5. Tlonyuenue, cobupaHye U paclo3HaBaHUE T'a30B.
4, Tema 4. 12
OpraanyecKue COeIUHEHUS
5. Tema 5. O6001meHNe 3HAHUI 10 XUMHH 32 KyPC OCHOBHOI 8 Hrorosas KOHTpoJbHAs paboTa 3a
LIKOJIBI KypC OCHOBHOM HIKOJIBI
6. Hroro 68 5 3




Kanenmapuo-tematnueckoe miianuposanue (9 kiaacc)

DKCHEPUMEHT:
Tema ypoka Nzyuaembie BOMPOCHI . — neMoHCTpalMOHHBIN
JI. — naGopaTopHbIi

Ne i/,
JaTa

[Inanupyemeple pe3ynbTarsl, IpuMeHseMbie Y'Y /]

Tema 1. BBegenne. O01asi XapakTe pucTUKA XM MUYe CKUX 3J1eMEHTOB M xuMu4e ckux peaxkumii. Ilepumoguyecknii 3akon u Ile puognueckas cucrema
xumMu4ecknx djiemMenToB /1. I. MennaeeeBa (5 yacos)

1-2 [lepnonuueckuit | Ilepuogmueckuit  3akon  J[.W. JInuHOCTHBIE: (dhopmupoBaHue OTBETCTBEHHOTO
3ak0OH W T1epuo- | MenneneeBa. Ilepuomuueckas OTHOIIICHUS K YYEHUIO, CTPEMJICHHUS K CAMOPa3BUTHIO U
J4ecKas CHC- | CUCTEMa XUMUYECKH X FJIEMEHTOB camooOpa3oBanuto. Ilpeamernbie. 3HaTh CTpoeHHE
tema xumuueckux | J.M. Mengeneea —  r1pa- MEPUOANYECKON CHCTEMBI XUMUYECKH X 311EMEHTOB /[[. 1.
sanemerToB JI.W. | puueckoe otoOpaxenue Ilepuo- MeneneeBa. YMeTh: 1aBaTh XapaKT€PUCTUKY JIEMEHTA
MengeneeBa B | AMYECKOro 3akoHa. Ou3MyUecKuit M0 €ro TMOJOXEHUI0O B TEPUOJUYECKONl cucrteMme
CBETE YYEHHMS O | CMBICI HOMEpa DJIEMEHTa, HO- xumudecknx  anemeHToB [/ M. Menneneesa.
CTPOCHUH AaToMma. | Mepa IepUuoaa U HoMepa IP yIIIIbL. Meranpeametnbie: [lo3HaBarenbHble: Bplaemstor u
BBoansiit 3aKOHOMEPHOCTH WU3MEHEHHUS dbopMynuUpylOT  TO3HaBarenbHyl0  1enb.  Ctposr
UHCTPYKTaXX IO | CBOMCTB 3JIEMEHTOB B MEpHOJIaX JIOTHYECKUE IeNu pacCyKIeHul. Belaguraror u
T/0 " rpymmnax. 3HaueHHe 00OCHOBBIBAIOT THUIIOTE3bI, MPEIAral0T CIIOCOOBI WX

[lepronnueckoro 3akoHa M Iie- MIPOBEPKU. PerynsituBHbIe: DopMyaupyoT

PUOANYECKONW CHUCTEMbI XMMHYE- MO3HABATEIbHYIO  1I€1b, COCTaBIAIOT IUIaH U

ckux anemeHtoB .M. Menne- IOCJIEA0BATEIbHOCTE NEUCTBUUA B COOTBETCTBUH C HEH.

neeBa Kommynukarusasie: I[lnmanupyror oOunme crmocoOs
paboTsl. Mcronb3yoT aieKBaTHBIE S3bIKOBBIE CPENICTBA
JUIS OTOOpaKEHHSI CBOMX MBICIIEH U MOOYKICHUH.

3-4 Xapakrepuctuka | CocraB atoma. Ctpoenue amek- | Jl. Ilomyuenue u wusydenue | JInuHoCTHBIE: ¢dbopmupoBanue OTBETCTBEHHOIO
JJIEeMEHTa IO €ro | TPOHHBIX  O0OJIOUeK  aToMa | XapaKTepHBIX CBOWCTB | OTHOIICHUS K YYCHUIO, CTPEMIICHUSI K CAMOPA3BUTHIO U
TIOJIOKEHHIO B Te- | IepBbIX 20 3IEMEHTOB MEPUOIH- | OCHOBHOTO M KHCIIOTHOTO | CaMOOOpa30BaHUIo, OCYIIECTBIISATh pedekcuio




PUOINYECKOU
CUCTEME XMMHUYE-
CKUX DJIEMEHTOB

yeckon cuctemnl .M. Menne-
JeeBa. Xapakrep MpPOCTOro Be-

IECTBA; CpPAaBHEHUE CBOICTB

OKCHUJ0B, OCHOBAHUN W KH-
cinor Ha mpumepax MgO u
SOy, Mg(OH)2 1 H,SO,.

croco0OB M YCIOBHUH JI€HCTBUSA, KOHTPOJb U OLEHKY
porecca u pe3ynbTaToB NESITETIBHOCTH;
CaMOCTOSITEJIBHO  BBIOCIATE U bopMyIHPOBATH

J.N. IIPOCTOIO BEILECTBA CO CBOMCT- Io3HaBaTenpHyl0 1enb llpeamerHble: 3HaTh: MOHSTHE
MeHieneeBa. BaMHU TPOCTHIX BEIIECTB, 0Opa- «aM(pOTEPHOCTb», CBOHCTBA aM(OTEPHBIX OKCHUIOB H
30BaHHBIX COCEAHHMH TIO Tie- TUIPOKCUTIOB. [lonyuam 603MONCHOCMb HAYYUMbCSL
PHOJY DJIEMEHTaMH; aHAJOTUYHO CpPaBHHMBATh OKCH[BI, JlaBaTh UM XapaKTePHCTHUKY,
i coceneit mo noarpymme. Co- NYcaTh ypaBHEHUS pEaKLUi.
CTaB M XapakTep BBICIIETO OK-
cH/ia, THIPOKCUIA, JIETYIero Bo-
JIOPOAHOTO  COeAUHEHUs  (AJis
HEMETAIIJIOB). I'enernueckue
pSAIIBI METAJUIA M HEMETaIA.
XuMHu4eckure Knaccuduranus — xumudeckux | . 3aBHCI/IVMOCTL CKOpOCTU | JINYHOCTHBIE: (dhopmupoBaHue OTBETCTBEHHOTO
peaKIuu. peaKIuid, 0600 T y | XUMUHCCKOM — PCAKIMH — OT | ryomenns k ydeHHUIO, CTPEMIIEHUS K CAMOPA3BUTHIO U
MPUPOJIBI pearnpyronmx
KaranuzaTopsl U | cucTeMaTu3upoBaTh BHAHHUA | porecry Ha npHMepe camooOpazoBanuto. IIpenmerHsie: 3HATh: TNpPU3HAKA

KaTaJinu3

ydal XCs O Pa3JIMYHbIX TUIIAX U

K1accu QUKAMM ~ XUMHYECKU X
peakuuii; 3aKpenuTh HaBBIKU
HanycaHus YpaBHEHU
XAMHUYECKU X peakumm.

Karamuzaropel. Karamus. llens
ypOKa: MOBTOPUTH, 3aKPENIUTh U
MPOBEPUTH 3HAHUS Y4AIUXCSA O
BIUSHUM Pa3UYHBIX (PAKTOPOB
CKOPOCTb  XMMHYECKH X
peaKIuii; YI1yOuTh
MPEICTaBIEHUS O KaTaIu3aTopax

Ha

U KaTajlnu3€, O BJIUIHHUN

B3aUMOJEUCTBUSA KHUCJIOT C
MeTaJlJIaMH.

JI. 3aBUCHUMOCTb CKOpPOCTHU
XMMUYECKON  peakiuuu OT
KOHIIEHTpal1u
pearupylonmXx BELIECTB Ha
IpuMepe  B3aUMOJECHCTBUSA
[MUHKA C COJISIHOW KHCJIOTOU
pa3NMYHON KOHIEHTPALUH.
JI. 3aBHCHUMOCTB CKOpPOCTHU
XAMMYECKOM  pPEAaKUHMU  OT
IJIOURAN CONPUKOCHOBEHUS
pearupyrommx BeEIeCTB.

J.  M3ydyeHue  BIUSHUS
(paxTopoB

PA3INYIHBIX Ha

KITacCH (KA XUMHYECKH X pEaKIIHi, THITBI PEaKIUiA.
YMeTh: onpenensaTh TUIBI peakuuii B HEOPraHU4ECKOU
xumuu. JIngnoctHele: POpPMUPOBAHHUE YCTOMYMBOU
MOTHBALMU K U3YYEHUIO U 3aKPEIUICHUIO MOIY4EHHBIX
3HaHuil. [lpenmerHbie: 3HaTh: MOHSATUS «TENJIOBOM
3¢ deKT peakuun», NPUIUHBI MPOTEKAHUS XMMHUYECKUX
peaxuui. IIPOBOJUTH  PacyU€Thl

TEPMOXUMHUYECKUM YPaBHEHHUSIM, paccUuTHIBATh

YMeTh: 1o

TETJIOBOM Y(PPEKT XUMHIECCKOW PEaKIIu
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CKOPOCTh peakiuu™.

Tema 2. MeTaminl (17 yacoB)

1-2 [lonoxxenue we- | [lonoxenue meramioB B nepuo- | JI.1.  OOGpasusl paznuunbix | JIngnoctHbie: @opMupoBaHUE YCTONYMBON MOTHBAIUH
6-7 TaJUIOB B IMEpPUO- | AMYECKOM CHCTEME XMMHYECKHX | METaJUIOB. K M3y4eHUI0 W 3aKPENJICHHUI0 HOBBIX 3HAHMU.
(6-7) auyueckor  cuc- | anmemenToB .M. MeHneneesa. . . [IpenmerHbie: 3HATB: CTPOCHUE  IEPUOIUUYECKOU
http://files.school-collection. ) .
TeMe XuMHUecKuX | OCOOEHHOCTH CTPOCHHUSI aTOMOB CUCTEMBI;  ONpeACNICHHE  TOHSTHS  «XUMUYECKUU

edu.ru/dIrstore/0ab8f179-418 ]
snementoB J[.W. | metamnoB. Meraminueckass Kpu- c 3JEMEHT». YMETb: [aBaTb  XapaKT€PUCTUKY U
Menpeneesa, cTaluiideckass peléTKka U Me- | — OTpEJENATh CBOWCTBA METAIJIOB IO TMOJIOKEHHUIO B
CTpOEHUE UX | TAJJIM4YecKas XMMUYECKasl CBSI3b. 11db-b0de-0800200¢9a66/x9 MIEPUO/INYECKON CHCTEME XMMUUYECKHX 3JIEMEHTOB.
aToMoB U (¢u3u- | O6ume ¢Qusnueckue CBOICTBa 009.swi JInunoctHble: POpMHUPOBAHNE YCTOMUMBOW MOTHBALIUU
4ECKME CBOMCTBA. | META/IOB. 3HAYCHUE METAILIOB B | hitn//files.school-collection, | K HM3YYCHHIO M 3aKPCIJICHAIO  HOBBIX  3HAHMI.
Pa3sBUTHH YEIOBEYECKONH IMBHU- | odu.ru/dlrstore/0ab8fl7a-418 | [Ipeamernbie: 3HaTh: (U3MUECKUE CBOMCTBA METAILIOB,
JU3alUH. 5- MOHSTHE <«CIUIaBB», WX XapaKTEPUCTUKY, CIOCOOBI
11db-b0de-0800200c9a66/x9 MOJYYCHHUA u obacTu MNPpUMCHCHU . YMeTh:
010.swf XapakTepu3oBaTh (U3UUECKHE CBOWCTBA METAJLIOB,

COCTAaB CIJIaBOB.
3-4 XumMuyeckue Xumuueckue cBoiictBa Metan- | JI. Bsaumopneiicteue meran- | JImunoctHsie: DOpMUPOBAaHUE YCTOMYMBONW MOTHBALMU
8.9 CBOWCTBAa MeETaj- | IOB  KAaK  BOCCTAHOBHTEIIEH. | JIOB C HEMETAJLIAMHU. K U3YYECHHI0O W 3aKpPEIJICHUIO IOJIYYEHHBIX 3HAHUU.
(8-9) JIOB. OJEKTPOXU- | DIEKTPOXUMHUYECKUN Ppsii  Ha- . [IpenmeTtHbie: 3HATH: XUMUYECKHE CBOMCTBA METAJJIOB.
o o JI1.2. BzaumoneiictBue . o

MUYECKUM  psl | IpsSDKEHUM METallioB M €ro uc- YMeTb: Xapakrepu3oBaTh CBOWCTBA METAJIOB, IUCATh

HaNpsOKEHUA Me-
TaJJIOB.

IMOJIB30BAHHUC I XapPaKTCpH-
CTHUKHU XUMHUYECKHX CBOMCTB

KOHKPCETHBIX MCTAJIJIOB.

MCTaI1JIOB C pacTBOpaMu

KHCJIOT U COJIEH.

YpaBHEHHUS PEaKIINH.
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Meramisl B Ipu-

HaxoxaeHue MmeramioB B npu-

J1. OGpa3sisl CIIaBoB.

JInunoctHble: POPMUPOBAHUE YCTOMYUBOU MOTHBALIUU

pore. CnocoObl | poge. CriocoObl MoMydeHus Me- . K U3YYEHHUI0O W 3aKpPEIJICHUIO IOJIYYEHHBIX 3HAHUM.
(10) . http://school-collection.edu.r . . .
MOJYYeHUsT  Me- | TAJUIOB: MUPO-, TUIPO- U DJIEK- [IpenmerHbie: 3HATh: XUMUYECKHE CBOMCTBA METAJJIOB,
u/catalog/rubr/d05469af-69b )
tayuioB. CruiaBel. | TpoMetautyprus. CrjaBbl, UX CHOCOOBI WX TOJY4EHHUS. YMETb: XapaKTepHh30BaTh
K1accu QUKalus, CBOWCTBA U d- CBOMCTBA METAJUIOB, TUCATh YPABHEHUS PEAKIUM.
3HAYCHHUE.

6-7 [Hemounsie  me- | CTpoenne aromMoB IenouyHbIX | JI. OOpasusl menodnsix Me- | JInunocTHbie: DOpMHPOBaHNE YCTOMYMBONW MOTHBAIIUN
11.12 TaUlBl U WX CO- | MeTayuioB. lllemouHble MeTauibl | TajuloB. B3aumoneiictBue | K M3y4EHMIO W 3aKPEIUICHHUIO IIOJYYEHHBIX 3HAHUM.
(11-12) €AVMHEHHUSL. — TPOCThIC BEIIeCcTBa, UX (W3- | HATPHS, TUTUSI C BOAOW; Ha- | [IpeamerHbie: 3HATH MONTOXKEHUE IIETOYHBIX METAJIIOB B

YECKHE U XUMHUYECKHE CBOMCTBA. | TPUS C KUCIOPOIOM. MEPUOJIMYECKON CHUCTEME; XUMHUYecKue U (pU3nvecKue
Baxneiinme coenuHeHus Iie- CBOMCTBAa  META/UIOB.  BaXHEHIIME  COCIUHEHUS
. OsznakomiieHHe ¢ 0o0pas-
JIOYHBIX METAUIOB — OKCHJBI, HIEJIOYHBIX METAJUIOB — OKCH/IbI, TUIPOKCUIBI M COJIA
. | HaMM TPUPOIHBIX COEAUHE-
TUJIPOKCUABI M COJM, UX CBOW- 5 (xmopunapl, KapOOHAThI, CyabQarTel, HUTPATHl), HX
HUU HaTpUsL. . )
CTBa u MIPUMEHEHUE B CBOWCTBA W  MpPUMEHEHUE. YMETh: COCTaBJIAThH
IPOMBILUICHHOCTH M CEeJIBCKOM | J7 3. Bsaumoeiicteue | YPABHCHHA XUMHYECKUX PEAKIIHH.
XO3AMCTBC. pacTBopa THIPOKCHU 1A
HATpusl C paCTBOPAMH KUCIOT
U COJIEH.
httpz//school-collection.edu.r
u/catalog/res/Oaba29f2-4185-
11db-b0de-0800200c9a66/
http://pedsovet.org/compone
nt/option,com mtree/task,vie
wilink/

8-9 [Ilenouynoze- Ctpoenne aromoB menounose- | JI.  OOpasusl  1menodnose- | JlmgnoctHeie: DopMupoBaHue yCTOWUMBOM MOTHUBAIUU
13-14 MeJIbHbIE Me- | MeNbHBIX MeTauioB. lllenmodHo- | MENbHBIX METaNIOB. B3au- | K U3y4EHHUIO U 3aKPEIICHUIO MOIYY€HHBIX 3HAaHU.
(13-14) TaUTBl U WX CO- | 3eMEJIbHBIE METAUIBI — MPOCTHIE | MOJCHCTBHE KaibIlus C BO- | [IpeameTHbIE: yMeTh Ha3bIBaTh COSAMHCHHUS

BEUIECTBA, HX (U3HMYECKHE U

MCJIOYHO3CMCIIBHBIX MCTAJIJIOB (OKCI/II[BI, TUAPOKCUIBI,
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-
http://school-collection.edu.ru/catalog/res/0aba29f2-4185-11db-b0de-0800200c9a66/
http://school-collection.edu.ru/catalog/res/0aba29f2-4185-11db-b0de-0800200c9a66/
http://school-collection.edu.ru/catalog/res/0aba29f2-4185-11db-b0de-0800200c9a66/
http://pedsovet.org/component/option,com_mtree/task,viewlink/
http://pedsovet.org/component/option,com_mtree/task,viewlink/
http://pedsovet.org/component/option,com_mtree/task,viewlink/

€AVMHEHHUSI. XUMHYECKHE CBOMCTBA. JIOW; MarHusi C KUCIOPOJIOM. | COJIHN); OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB
_ | menouno3eMenbHBIX METAILIOB B IPEENax ITaBHON
. CpaBHeHue  yCIIOBUM .
N _ | moarpynmsl; CX0ACTBA U Pa3IM4UsA B CTPOCHHH aTOMOB
B3aUMOJICICTBUSL C BOJOH .
LIEJIOYHO3EMETBbHBIX METANIOB; XapaKTepru30BaTh
MATHNA 1 KATBIHA. LIEJIOYHO3EMEbHBIE METAJUIBI 10 UX MOJIOKEHHUIO B
http:/files.school-collection. MEPUOANYECKON CHUCTEME XUMUYECKUX deMeHToB [[. 1.
edu.ru/dirstore/0aba5107-41 | Menzneneesa;
85- CBSI3b MEXY COCTaBOM, CTPOEHHUEM U CBOMCTBAMU I1Ie-
11db-b0de-0800200c92a66/x9 | TOYHO3EMEIBHBIX METAIIIOB; COCTABIIATH!
141.swf YpaBHEHUS XUMHUYECKUX PEAKIIUH, XapaKTePU3YIOIIHE
CBOMCTBA MICJIOYHO3EMENIBHBIX METANIOB, UX OKCUIOB U
TUAPOKCUIOB.
10 CoenuHenus [Tonydyenue v mMpuMEHEHHE OK- . Osnakomienue ¢ obpas- | KoMMyHHKaTHBHBIE: INITAHUPOBATH y4EOHOE
KaJIbI[HI. CHJIa KaJbIHsl (HerameHo! n3- [[aMH [PUPOIHBIX coequue- | COTPYAHMHCCTBO € yIUTCIIMU 1 CBEPCTHUKAMMU,
(15) I . BJIaJICTh MOHOJIOTHYECKOW U TMajJorndeckoi opmamu
BecTn). Hlonydenne n npuMene- | HUH KaTbIUA. pe4H B COOTBETCTBUU C HOPMAaMHU POJHOTO S3bIKA;
HUE TMIPOKCH/IA Kalblus (ra- C . BBIPaXXaTh CBOU MBICJIU € JOCTATOYHOM IMOJIHOTOW U
IeHON u3BecTH ). PasHOBUIHO- A. CpaBHeHue OTHOMEHHH K TOYHOCTBIO; B3aUMOJECUCTBHUE - CTPOUTH COOOIIEHUS B
BOJICE OKCHUJOB KajJbLUA U 5| i
CTH THPOKCHIA KATBITHS (13- )i it 1 COOTBETCTBUH C y4eOHOM 3a/1a4ueii; NCIOIB30BATh
MarHusi. pedeBbIe CPENCTBA ISl IMCKYCCUM U apTyMEHTaluH
BECTKOBasi BOJIa, U3BECTKOBOE CBOCH [TO3MITHHN;
MOJIOKO, My1IoHKa). CoelnHeHus J1. BsaumorieiicTie [IpenmetHbie:
KaJabUs KaK CTPOUTENBHBIE U H3BECTKOBOIM BOJIBI C YMETH UCIIOJb30BAaTh HpPIO6p€TéHHBI€ 3HAHM B ITPAK-
TIOJIeNIOYHBIE MaTepHaIbl (MeT, VIIEKHCTBIM Ta3oM* TUYECKOH JEeSATEIbHOCTU U MOBCEIHEBHOM KU3HU JUIS:
MpaMop, U3BECTHSIK). 0e30MmacHOTO OOpaIICHHST C COCTUHEHUSIMH KaTbITUS
JL.4. BsaumMopelictBue | (rameHasi ¥ HeraleHasi U3BecTb).
pacTtBopa TUIPOKCHAA
KaJdbllUsl C  pacTBOpaMu
KUCJIOT U COJICH.
11-12 | Amromunuii 1 ero | CTpoeHue aToMa aTFOMUHUS. JL.5. Tonyuenue tuapokcuaa | JINAHOCTHBIC: OPTAaHU30BATh CBOIO YU4COHYIO NESTEIb-

COCINHCHMA.

®Du3MYECKre U XUMHUYECKHE

aJIIOMUHUA WM €ro B3aMMO-

HOCTB; OTBCYATh HAa BOIIPOCHI YUUTCIIA, Yy4aCTBOBATH B
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(16-17)

CBOMCTBA aJTIOMUHUS - TPOCTOTO
BemecTBa. O0nMacTu NpUMEHEHUS
anmoMuHus. [Ipupoaseie co-
eanHeHus antoMuuusa. CoenunHe-
HUSI ATIOMUHUS - OKCUJT U TUIPO-
KCHJI, UX aM (OTEPHBIN XapaKkTep.

JENCTBUE C PACTBOPAMH KH-
CJIOT U IIIEJIOUEH.

. O3znakomiieHue ¢ oOpas-
[[aMd TPUPOJHBIX COEAUHE-
HUH aTIOMHHUS.

/1. CpaBHEeHHE OTHOLICHUS K
BOJIE TUJPOKCHAOB HATPUS U
ATIOMUHUSL.

IpyNIoBoil  pabore  (Majas  TIpymnma,  KIacc);
HCI0JIB30BaTh IpUEMbI paboThl ¢ HH(opMaruel (mouck
U OTOOp HCTOYHHKOB HeoOXoauMmon uHQopManuu,
uH(opManym);
peduiekcuio cnocoOoB U yCIOBUM JeHCTBHS, KOHTPOJIb U

cUCTEMaTH3alus OCYILECTBIISATh
OLIEHKy Ipolecca U pPe3yIbTaTOB JAESTEIbHOCTH.
[IpenmerHble .YMeTh Ha3bIBaTh COEIMHEHUS AIFOMUHUS
10 UX XUMHYECKHM (hopMyIiam;

XapaKTepU30BaTh AIIOMUHUM IO €ro IOJIOKEHHUIO B
IIEpUOJUYECKON CUCTEME XUMHMYECKHU X dyiemMeHToB JI.1.
Menpeneena;

¢u3nyeckue U XMMUYECKUE CBOMCTBA aIFOMUHUS;

COCTaBJIATH YpaBHCHUA XUMHUYECCKU X peaKunﬁ,

XapaKTepU3YIOIME CBOWCTBA ATFOMUHHSL.

13-14

(18-19)

Keneso u ero co-
COANHCHUA.

Ctpoenue atoma xenesza. Cre-
IIEHU OKUCIEHUS xene3a. Dusu-
YECKUE U XMMHUUYECKUE CBOMCTBA
JKese3a — MPOCTOro BEIeCTRA.
OOnacTu mpuMEHEHUSI JKeTe3a.

OKCHIBI U TUAPOKCHIBI JKEIe3a.
Tenernueckue psiasl Fe?* u Fed*,
BaxHeiinme coiu xenesa.

JI. Osnakomienue ¢ oOpas-
IIaMHA [PUPOJHBIX COEHUHE-
HUU Kelesa.

H. Oxwucnenue xeinesza BO
BJI&YKHOM BO3/Iyxe*.

JL.6. [Tomyuenue
ruapokcuaos kenesa (II) u
(IIT) 1 n3yyeHue ux CBOMCTB.

JI.7. KauecTBEeHHBIE peaKIUU
Ha noun Fe?* u Fed",

http//files.school-collection.
edu.ru/dIrstore/0Oaba9f2e-418

JInuHOCTHBIC: TPUHUMATH YU4E€OH IO 3a71a4uy; aJeKBaTHO
BOCIIPMHHUMATh HMH(OPMAIIUIO YUUTENS;  COCTaBIIATH
IJIaH OTBETa; paboTaTh ¢ TEKCTOM IMaparpada WU ero
KOMIIOHEHTaMu; (OpMYITHpPOBaTh YdeOHYIO 3afady Ha
OCHOBE COOTHECEHHUsSI TOr0, YTO YK€ M3BECTHO
y4Jalmmcsi, ¥ TOTo, YTO €Il HE U3BECTHO.

[IpeameTHble. YMETh Ha3bIBATh COCAMHEHHUS JKelie3a MO

dopmymnam;
O0COOCHHOCTH CTPOEHHS aTOMa jKeJie3a Mo €To MOJIoXKe-
HHIO B MEPUOJIMYECKON CHCTEME XUMHYECKUX DJIEMEH-
toB J/[.. Menieneena;

UX  XUMHYECKUM XapaKTepu30BaTh

(u3MYecKue U XMMUYECKUE CBOWMCTBA XKeJle3a, OKCHJIOB
xenesza (1) u (11);

00J1aCTH TIPUMECHEHHS )Kee3a; COCTABIISTh

YpaBHEHHUSI XUMHYECKUX PEaKIUi, XapaKTepH3YIOIme
CBOWCTBa JKeJie3a — MPOCTOTO BEINECTBA, OKCHUJIOB JKe-
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http ://festival.1september.ru/

nesza (1) u (11).

articles/500103/
15 IIpakrnueckas XuMHU4eCcKre CBOMCTBA JInunoctHble: POpMUPOBAHUE YCTOMYMBONW MOTHBALMU
pabora Nel | meramnos, amQoTepHbIe K HW3Y4EHUIO ¥ 3aKpPEIUICHWI0 HOBBIX 3HAHUIL.
(20) «lTonmydyenue  ® | coeqUHEHUS, aM(pOTEPHOCTD, [IpenqmeTHbie: 3HaTh: OCHOBHBIE TmpaBwia Tb mnpu
CBOMCTBA xumuueckass peakuius, OBP, paboTe B XMMHYECKOM KaOWHETe, MPU3HAKA U YCIOBHS
COEIMHEH NI OKUCIIUTENNb, BOCCTAaHOBUTEID, IIPOTEKAHUSI XMMUUYECKMX pEaKUui, XUMHYECKUE
METaNIOBY TEeHETUYECKHI psAl METalIoB, CBOWMCTBA METAVIOB M HX COCIUHEHUU. YMETh
HOHHBIE, MOJIEKYJISIPHbIE XapaKTepu30BaTh XMMUYECKUE CBONCTBA METAIIJIOB U UX
ypaBHeHus peakiuii, OBP. COEIMHEHUI; COCTABIISITh
YPaBHEHHUsI XUMUYECKUX DPEAKIU, XapaKTEepU3YHOIHe
CBOICTBA METAJJIOB ¥ X COSAMHEHUI; 00paIaTbes
C XMMHUYECKOM mocynoil u jabopatopHbIM 000pyaoBa-
HUEM;
HCIIO0IBb30BaTh MPUOOPETEHHBIC 3HAHUS B IPAKTUYECKON
NESITEIbHOCTU U MTOBCEHEBHOM KU3HU JJIs1
0e30MmacHOTO OOpaIleHHs C BEIIECTBAMH.
16 O600wenne u | Pemenue 3amay u ynpakaenuii. | https//festival.1september.ru/ | HayuaTcs 06001maTh 3HaHUS ¥ IPEACTABIIATh HX CXEM,
cucTeMaTu3anus articles/571536/ TabNu1I, Mpe3eHTal Ui
(21) 3HAaHUU II0 TeMe PerynaruBusie: BHOoCAT HeoOXoquMble KOPPEKTUBHI B
«MeTanib. http://Aww.openclass.ru/dig- | meficTBHe Imociie ero 3aBepileHUs Ha OCHOBE €ro yJera
O06o0meHune u resource/55279 CCIIaHHBIX OIMOOK
cUcTeMaTu3alus [lo3naBatenbHble: CTPOAT peueBOE BhICKAa3bIBAHUE B
3HaHHUW 10 TeMe http://school-collection.edu.r | ycTHO# u nucbMeHHOM Gopme
«Metab. u/catalog/res/23e73b3f-aae9- | KommynukaruBHbie: KoppeKrupyroT 1eicTBUs
Tpaxriccias 11db-abbd-0800200c9a66/vi | "APTHEPA
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pabota Ne2
«Ocy1iecTBieHue
[[EMOYKU
XUMHUYECKH X,
pelieHme
IKCIIEPUMEHTAIb
HBIX 3a1a4»

ew/

BeipaxaroT ajgexBaTHOE MOHUMAaHHE IPUYKH ycIiexa 1
Heycrexa y9eOHOM IesATeIbHOCTH

JInunoctHbie: DOpMUPOBAHUE YCTOMYMBON MOTHBAIIUU
K W3YUYECHHUIO W 3aKPEIJICHUIO TOJYYCHHBIX 3HAHHH.
[IpenmerHble: 3HaTh: OCHOBHbBIE
3akoHbl xumuu: llepuoguueckuii 3akoH, CTpOEHHE U
CBOIICTBa XapaKTepu30BaTh:

no ux nmnoyioxkenuw B Ilepuonnueckoi

CTPOCHHE aToMa,
METAIOB.  YMETh:
3JIEMEHTBI
cucreme /.M. MenneneeBa, OOBSICHATH 3aBHUCHMOCTD
CBOMCTB XMMHUYECKOTO 3JIEMEHTa M OOpa30BaHHBIX UM
BEILIECTB 110 MmoyokeHHuo djemeHta B IICXD JI.H.
MemnieneeBa, nucath ypaBHEHUSI XAMUYECKH X PEAKIIUH,
pemarh 3a7auu.

17 KontponbHas pa- | CTpoeHHE U CBOIICTBA METAJLJIOB, HayuaTcs: nmpuMeHATh NOIydeHHBIEC 3HAaHUS U
6ota Ne 1 mo Teme | MpOBEPUTH 3HAHUS yJaIUXCS O chopMUPOBAHHEIC YMCHHSI JUIsl PELICHHS YICOHBIX
(22) | Merammen CBOJICTBAxX METAILIOB, CII0OCO0AX 3ajiat .
HX TIOJTYMCHHS; BHISBHTS YMCHHA Per‘yJ'IHTI/IiBHBIeI OCYILECTBJISIOT IOLIATOBBIA U
. UTOTOBBIN KOHTPOJIb I10 PE3YIIbTATY
B HallHCAHIN ypAaBHCHUH Ilo3HaBaTesbHBIE: CTPOST PEYEBOE BHICKA3bIBAHUE B
XUMUYCCKUX PEaKIHi, YCTHOM ¥ MUCbMEHHOH (hopme
XapaKTCPHBIX U1 METAJUIOB M UX KOMMyHHKAaTHBHBIC: YYUTBIBAIOT PA3HBIC MHEHHUS U
COEIMHEHUH, PEILICHU N 3a/1a4 CTPEMSATCS] K KOOPAWHAIIMHY PA3IM4YHbIX TO3ULIHI B
COTPYOHHYECTBE
JImunocTHbIe: POPMHUPOBAHNE YCTOMYMBONW MOTHBAIlUU
K W3Y4CHHMIO M 3aKPEIUICHHIO IOJTY4CHHBIX 3HAHMI.
IIpenmeTHble: 3HaTh: OCHOBHBIC IIOHATUS TEMBI. Y METB!
UCIIONB30BaTh IIOJIyYCHHBIC 3HAHWSA IIPU HAIIMCAHUH
KOHTPOJIbHON paOOTBHI.
Tema 3. HemeTaminl (26 yacoB)
1 OO6ums xapakre- | [lonoxxeHne HemeTansoB B Ie- J. Konnexuust o0pa3uoB He- Hayuarcs nmpuHuMath yueOHy0 3a/1ady; aJeKBaTHO

pUCTHKa HEME-

PHUOJIMYECKON CUCTEME XMMUYe-

MCTAJIJIOB B PA3JIMYHBIX ar-

BOCIITPUHUMATD I/IH(I)OpMaI_[I/IIO YUUTECIIA; COCTABJIATH
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(23)

TaJlJIOB.

ckux anemenToB .M. Menne-
neeBa. OCOOEHHOCTH CTPOEHUSI
aTOMOB HEMETAJJIOB. DJIEKTPO-
OTPUIATEIBHOCTb, PSI AIEKTPO-
oTpuriatenbHocTH. Kprcrammm-
YECKOe CTPOSCHHUE HEMETAIIOB —

MPOCTHIX BEIIECTB. AJIJIOTPOIHUSL.

dusnyeckue cBOMCTBAa HEMETAJI-
noB. CocTraB BO3/1yXa.

PEraTHbIX COCTOSTHUAX.

http//files.school-collection.ed
u.ru/dlrstore/23e73b3e-aae9-
11db-abbd-0800200c9a66/ch0

9 15 01.swf

nJ1aH paboThI C YYeOHUKOM; BBITIOTHSTH 33/IaHUS B
COOTBETCTBUM C ITOCTABJIEHHOM LIEJIBIO; CO31aBATh
QJITOPUTM JICHCTBUIA 10 OpraHU3alUH CBOETO paboyvero
MECTa C YCTaHOBKOH Ha (PyHKIIMOHATBHOCTH;
MJIAHUPOBATH CBOIO IEATEIBHOCTD O] PYKOBOJACTBOM
yuutens. [Ipeametrneie: [loHMMaTh XMMHUYECKYIO
CHMBOJIMKY, 3HAKH XUMHUUYECKUX
3JIEMEHTOB-HEMETANIOB. YMETh Ha3bIBaTh
XAMHUYECKHE 3JIEMEHThI-HEMETAIIJIBI IO UX CUMBOJIAM;
00BACHSITE 3aKOHOMCPHOCTHU U3MCHCHU A CBOHCTB
HCMCTAJJIOB B IIPCACIaX MAJIbIX IIEPHUOAO0B U INIABHBIX
MOATPYIII; XapaKTepPU30BaTh HEMETAIIbI MaJIbIX
MIEPUOJ0B HA OCHOBE UX MOJIOKEHUS B IEPUOIMUECKON
CHUCTEeMe XUMHUUeCKuX aaeMeHToB /.M. Menieneena;
0COOCHHOCTH CTPOCHHUSI aTOMOB HEMETAJLIOB; CBSI3b
MEX]Ty COCTaBOM, CTPOCHHEM (KPUCTATUTMYECKIE
pEIETKN) U CBOMCTBAMU HEMETAJNIOB — IPOCTHIX Be-
MICCTB,; ONPCACIIATH THUII XUMHYECKOU CBSI3HU B
COCANHCHHUAX HCEMCTAJIIIOB.

2 Bonopon, ero JIBOMCTBEHHOE IOJI0KEHHUE BO- [IpeameTHbIe. 3HATH XUMUYECKUE TTOHSITUS
du3mdeckue u JIopojia B IEpUOANIECKON CHC- XAUMHUYECKHH AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIb-
(24) XUMHYECKHE TeME XUMHYECKHUX DJIEMEHTOB Hasi aTOMHas U MOJIEKYJIIpHAsl MACChl, OKUCIIUTENb U
CBOMCTBA. JI.1. MenneneeBa. dusnueckue

U XUMHYECKHE CBOHCTBA BOJIO-
poja, ero nojy4eHue, npuMeHe-
Hue. Pacrio3HaBaHue BOJOpoAa.

BOCCTaHOBUTEJIb, OKMCIIEHUE U BOCCTAHOBJICHUE.
YMeTh OOBSICHSTH IBOMCTBEHHOE MTOJIOKEHUE
BOJIOPOJA B IEPUOANYECKON CUCTEME XMMUUYECKUX
anemeHToB JI.M. MeHneneeBa; xapakrepu3oBarhb
(u3nueckue CBONCTBA BOJOPOIA; XUMUYECKUE
CBOICTBa BOJIOPOJIA B CBETE MPEICTABICHU 00
OKHMCJIUTENBHO -BOCCTAaHOBUTEIIBHBIX PEAKIIMSX;
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COCTaBIISITh YPAaBHEHUSI XUMHUYECKUX PEAKIIHA,
XapaKTepu3yIoIe CBOMCTBA BOJAOPO/IA; PACIIO3HABATh
OTIBITHBIM ITYTEM: BOJIOPOJI CPEIH IPYTUX Ta30B;
UCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS B ITPaK-
THYECKOH JEATENHHOCTH U ITOBCEIHEBHOM )KHU3HU IS
0e30macHOTO O0paIIeHHs ¢ BOJOPOIOM.

(25)

OO0mas xapakre-
PHUCTHKA TaJIore-
HOB.

CtpoeHue aTOMOB TraJIOTEHOB U
ux creneHnu okucinenus. Ctpoe-
HHUE MOJIEKYJI TaJIOTeHOB. Du3u-
YECKUE U XUMUYECKUE CBOMCTBA
rajoreHoB. [IpumMeHnenue rasno-
T€HOB U UX COCIMHEHU B Ha-
POIHOM XO3SHCTBE.

J1. O6pa3siibl TAIOTeHOB —
MPOCTHIX BEIECTB.

J. N3yuenne ¢pu3nuecKux u
XUMHYECKHX CBOWCTB XjIopa*.

http//files.school-collection.ed
u.ru/dlrstore/bed06891-8cff-
11db-b606-0800200c9a66/ch0

9 18 06.swf

http://rusedu.ru/detail 4784.ht
ml

Etp://schoo I-collection.edu.ru/

MJIAHUPOBATh Y4EOHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHHKAMU; BJIAJIETh MOHOJOTUYECKOU U
JUaJoTHYecKor (popMaMu pedr B COOTBETCTBUHM C
HOpMaMI/I pOILHOFO sI3bIKAa, BBIpa)KaTB CBOHU MBICJIA C
JIOCTAaTOYHOM MOJIHOTOM M TOYHOCTBIO;
B3aMMOJICHCTBHE - CTPOUTH COOOINCHUE B
COOTBETCTBUHM ¢ yueOHOU 3amaueii; [IpeamerHsbie:
3HaTh XMMUYECKYI0 CUMBOJIMKY 3HAaKU XUMUYECKHX
9JI€MEHTOB-TAIOTEHOB, (GOPMYIBI TTPOCTHIX BEIIECTB —
raJIOTeHOB. YMETh OOBSICHATH 3aKOHOMEPHOCTH
NU3MCHCHU S CBOfICTB TaJIOTCHOB B npeﬂenax FHaBHOﬁ
MOJATPYIIIBI; XapaKTepru30BaTh 0COOCHHOCTH CTPOSHUS
aTOMOB TaJIOT€HOB; (M3UYECKUE U XUMHYECKUE
CBOMCTBA TAJIOTCHOB: B3aHMOJCHCTBHE C METAJNIAMH,
BOJIOPOJIOM, PACTBOPaMH COJIEH TaJIOT€HOB;
ONpPENENATh CTEIIEHb OKUCIICHUS TaJIOTEHOB B
COEIMHEHUSIX; TUII XUMUYECKOH CBS3U B COEIUHEHHUIX
TaJIOTCHOB, COCTABJIATDH ypaBHeHm{ XUMHUYCCKUX
peaKIuii, XapaKTEpPU3yIOUME CBOMCTBA raJIOTEHOB;
UCIIOJIB30BaTh TPHUOOPETEHHBIC 3HAHUS B TIPAK-
THUYECKOH JEATEIBbHOCTH U MOBCEAHEBHOM KU3HHU IS
0€30MmacHOT0 OOpaICHHS C XJIOPOM.
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Coennuenus ra-
JIOTEHOB.

["asioreHOBOIOPO/IBI M X CBOW -
ctBa. ['ajloreHu bl U UX CBOM-

. IloyueHune xno0poBo1o-
pOJa 1 €ro pacTBOPEHHUE B

[IpenmeTHble 3HATH XMMUUECKYIO CHUMBOJIHKY,
(opMyIIbl TaJIOTEHOBOIOPO/IOB, I'aJION€HOBOIOPOIHBIX

26 .
(26) crBa. [Ipumenenune coeuuenuii | Boge. OOpasibl MPUPOTHBIX KUCJIOT. YMETb Ha3bIBATh COCAMHEHUS TaJIOTEHOB 110
TJIOTEHOB B MPOMBILIIIEHHOCTH. | COEAMHEHHH XIT0pa. UX XUMHYECKUX (POPMyIIaM; XapaKTepH30BaTh
KauectBeHnHas peakius Ha XUMHYECKHE CBOMCTBA COIAHOM KUCIOTHI, COCTABIIATH:
JI. 8. KauecTBeHHas peakuus
XJIOPU/I-HOH. XUMHUYECKHE (JOPMYITbI TAIOTEHOBOAOPOIOB M rajore-
Ha XJIOpUI-UOH™. ) o
HUJIOB; YpaBHEHHS XMMHUYECKHUX PEaKIUH,
J1. 9. BsanMoieiicTBHe XapaKTePU3YIOIME CBOWCTBA COISIHOM KUCIOTHI
CONSHOI KICITOTI ¢ MarHuey, | XTOPHIOB; PaCTO3HABATH OMBITHBIM ITyTEM COTAHYIO
OKCHIOM MArHHS 1 KHCJIOTY CPEI PACTBOPOB BEIIECTB APYITHUX KIACCOB;
KapBGOHATOM MArHHs XJIIOPHU/I-HOH CPEIIU IPYTUX HOHOB; HCIIOIB30BATh
prOOPETEHHBIC 3HAHUS B TPAKTHYECKOM
http//school-collection.edu.r/ | pesrensHocTy ¥ MOBCEAHEBHOIM KU3HU IUIS:
catalog/res/bed06895-8cff-11d KPUTHUYECKOW OIICHKU HH(POPMAIIH O TPUMEHEHHUH B
b-b606-0800200c9a66/view/ | Grity ifona (cnupTOBOI pacTBOP) U MOBAPEHHOM COIH.
5 Kucnopon, ero Kucnopon B ipupoze. ®uszuue- | JI. T'openue cepoi uxene3a B | [IpenmerHbie: 3HATH XAMHUYECKUE MTOHSITHS,
dusnueckre u CKHE M XMUMHYECKHE CBOMCTBA kuciopoe. Ionydenue Ku- XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKY/Ia, OTHOCHTEIb-
27
(27) XUMHUYECKHE KHCIopoja. ['opeHre u MeIJIcH- | CIIOPOJIa PasioKEHUEM TIep- Hast aTOMHast ¥ MOJIEKYJISIPHAS. MACChI, OKUCITUTENb
CBOMCTBA. Hoe okucienue. [lonydeHue u MaHTaHaTa KaJus ¥ MEPOKCH/Ia | BOCCTAHOBHTEIb, OKUCICHHE U BOCCTAHOBJICHHE.

MNMPUMCHCHUEC KU CJIOpOAa. Pacno-
3HaBaHHEC KU CJIOpOaa.

BOJIOPOJIa, COOMpPaHUE U
pacro3HaBaHHE KUCIOPOIa.

http://festival.1september.ru/ar
ticles/532696/

YMeTh 00BSCHATh CTPOCHHE aTOMa KHUCIOPOAA MO €ro
MOJIOKEHHIO B IEPUOANYECKON CHCTEME XUMHYECKUX
anemeHToB J[.M. MeHieneeBa; xapakrepus3oBaTh
¢u3nyeckue CBOICTBA KMCIOPOJa; XUMUUYECKUE
CBOMCTBa KHCIOPOAA: B3aUMOJEHCTBUE C IPOCTHIMU
BEILECTBAMU (MEeTaJlJIaMH ¥ HEMETAJUIaMu ),
CJIOKHBIMHU BELIECTBAMU; OIPENEIISITh TUII
XUMHUYECKON CBS3U B MOJIEKYJIE KHCIOPOJa U B OK-
CH/Iax; CTEIIEHb OKUCIIEHHUsI aTOMa KUCIIOPOJia B
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COEIMHEHHUSIX; COCTABJIATh YPaBHEHUSI XMMUUECKIX
peakIui, XapakTepu3yloIe CBOHCTBA KHCIOPO/Ia;
pacio3HaBaTh OIBITHBIM IIYTEM KUCIOPOJ CPEAU
JPYTUX Ta30B; UCIOIB30BATh IPUOOPETEHHBIE 3HAHUS
B IIPAKTUYECKOM JEATSIIBHOCTH M TIOBCEIHEBHOM
JKU3HU JUIs1 0€30T1acHOT0 OOpaIeHHs C KUCIOPOIOM
(YcnoBusi TOPEHUS M CIIOCOOBI €r0 MPEKPALCHUS).

6 Cepa, e€ ¢usuue- | Ctpoenue aroma cepsl U cteneru | . BsaumoneiictBue cepsl ¢ [IpenmetHbie. YMeETh OOBACHATH CTPOSHUE aTOMa
28 CKHE ¥ XUMHUYe- OKHCIICHHUS CEPBI. AJUTOTPOIHUS METaJIJIAaMH ¥ KHCIIOPOIOM. CepHI 1O €€ TOJIOKEHHIO B TICPUOMUCCKON CUCTEME
(28) CKHE CBOMCTBA. cepbl. XUMUUYECKHE CBOMCTBA OOpa3ibl IPUPOAHBIX CO- xumuuecknx 3neMeHToB .M. MeHnneneeBa;
cepbl. Cepa B mpupoze. €AUHEHUH CephI. 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB PJIEMEHTOB (KU -
brosnornyeckoe 3HaYCHHE CEPHI, ) ) CJIOPOJIa U CEPBl) B IIpeJieNiax NIIaBHOM MOATPYIITHL;
. http:/files.school-collection.ed N .
e€ MpuMeHCHHE XapaKTepu30BaTh (M3HYCCKUE CBOWCTBA CEPHI;
u.ru/dlrstore/bed068ab-8cff- . .
(memepkypuzanusi). XAUMHYECKHE CBOMCTBA CephI (B3aUMO/IEHCTBHUE C Me-
11db-b606-0800200c9a66/chO
TaJIaMH, KUCIIOPOJIOM, BOJIOPOJIOM) B CBETE
9 22 06.swf .
= NpeCTaBICHUMN 00
http //festival.1 septe mber.ru/ar OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKITUAX,
ticles/529926/ OTIPEIEIIATh TUII XUMHUYECKOW CBSI3M B COCTMHEHUSIX
http//school-collection.edu.ru/ | cepsr; cTerneHb OKHUCICHUS aTOMa CEphI B
catalog/res/bed068a7-8cff-11d | coeanHEHMSX; COCTABIATH YpaBHEHUS XHMHYECKHX
b-b606-0800200c9a66/view/ peaKiinii, XapaKTepU3yIOIe CBOWCTBA CEPHI;
) ) W CIIOIh30BaTh MPUOOPETEHHBIC 3HAHUS B TIPAK-
http//files.school-collection.ed N .
TUYECKOH NEATEILHOCTH U IMOBCEIHEBHOM KU3HU [UIA
u.ru/dirstore/bed068ad-8cff- 9KOJIOTHYECKH TPAMOTHOTO MTOBEACHUS (ISl YaaJeH s
11db-b606-0800200c9a66/ch0 .
U 00€3BPEKUBAHUS PA3IUTON PTYTH).
9 22 07.swf
7 Oxcupl cepsl. Oxcunst cepol (IV) u (VI), ux J. Ilonydyenue okcua cepbl [IpenMerHble: 3HATh XUMHUYECKYIO CHUMBOJIHKY,
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(29) nosyueHue, coricteau npume- | (IV), (VI), o3nakomiienue ¢ dopmyiner okcua cepbl (1V) u okcuaa cepsi (VI).
HeHue. CepHuUcTas KUCIOTa U €€ | CBOMCTBaMM. Ilonyuam 603modcHOCMb HAYYUMbCA. HA3BIBATH
COJIN. . . OKCH/IBI CEPBI 110 MX XUMHUYECKUM (OPMYIIaM;

http//files.school-collection.ed .
XapaKkTepu30BaTh (U3MUECKHE CBOKWCTBA OKCHJIOB

uru/dlrstore/bed08191-8cff-11 Cepbl; XUMHUYECKUE CBOWMCTBA OKCUIOB cephl (Kak

db-b606-0800200c9a66/ch09 .
TUIHYHBIX KUCJIOTHBIX OKCHJOB); OIPENENsITh

23 0l.swi MPUHAIICKHOCTH OKCUJIOB CEPBI K KHUCITIOTHBIM OKCH -

http//festival.1september.ru/ar | A@M; CTCIICHb OKHCIICHUS aTOMa CEPbI U THII

ticles/504343/ XAMHUYECKOW CBSI3U B OKCHJAX; COCTAaBJISATh YPABHEHUS
XUMHUUYECKHX PEAKIMK B3aMMOJEHCTBUS OKCUJIOB C
BO/IOM, C OCHOBHBIMHU OKCH/JIaMH, IIEJI0YaAMHU;
UCIIOJIB30BaTh TPHOOPETEHHBIC 3HAHUS B IIPaK-
TUYECKOM AESITEIbHOCTU U MOBCEAHEBHOM XKU3HU IS
9KOJIOTUYECKHA TPAaMOTHOTO TTOBE/ICHUS B
OKpY)KaroIen cpeje (KUCIOTHBIE JTOXKIN ).

8 Cepnas kucinorau | CBoiicTBa CEpHOM KUCIIOTHI B J1. O6pasus BakHenmx st | [IpeameTHbie 3HaTh XUMHUYECKYIO CHMBOJIHUKY,
e€ conu. CBETE TEOPUH DIIEKTPOTUTHYE- MPOMBITITICHHOCTH CYIIb(HATOB. | (GOPMYITy CEpHOM KHUCIIOTHI.
(30) Paz6aBnenue

CKOM MCCOLMALUU U OKUCIIU-
TENbHO-BOCCTAaHOBUTEIBHBIX pe-
akunii. CpaBHEHHE CBOMCTB
KOHIICHTPUPOBAHHOM U pa30aB-
JIEHHOU CEpHOU KUCIOTHL. [Ipu-
MEHEHUE cepHol kucnoTsl. Conun
CEpPHOU KUCIIOTHI U UX ITPUMEHE-
HHE B IPOMBILUIEHHOCTH. Ka-
4eCTBEHHAs peakius Ha Cyllb-
¢ar-noH.

KOHLICHTPUPOBAHHOM CEpHOU
kucioTel. CBONMCTBA paz0aB-
JICHHOM CEpHOM KUCIIOTBHI.

JI. 10. KauecTBeHHas peakius
Ha Ccyab(aT-HnoH.

JI. 11. B3aumoneiictue
pacTBOpa CEpHOM KHCIIOTHI C
MardueM, OKCHJ0M MarHusl,

KapOOHATOM MarHus

YMeTh Ha3bIBaTh CEPHYIO KUCIOTY U CylIb(aThl MO UX
XUMUYECKUM (popMyniaM; XapaKTephu30BaTh
(u3nyeckue CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM
KUCJIOTHI;

XUMHUYECKHE CBOMCTBA CEpHOM KUCIOTHI B CBETE TE€O-
PHUU JIEKTPOJIUTHYECKON AUCCOLMALIMU U OKHCIIH -
TEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI; XO3IMCTBEHHOE
3HA4YECHUE CEPHOM KUCIIOTHI U €€ COJIEH; ONIPEACIIATD:
NPUHAATIEKHOCTh CEPHOU KUCIOTHI U €€ COJIeH K COOT-
BETCTBYIOIIMM KJIaCCaM HEOPraHHUYECKUX
COCIMHEHNH;

BAJICHTHOCTb U CTETICHb OKHCJICHUS CEPbI B CEPHOU
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KHCIIOTE U B CyIb(aTax; COCTaBJISTh XUMUUYECKUE
(dopmysbl cyab(paTOB; YpaBHEHHS XUMHUYECKUX
peakiuii, XapakTepu3ylolHe CBONHCTBA pa30aBiIeHHON
CEPHOU KUCIIOTHI; YPABHEHUS XMMUUECKUX PEAKLH,
XapakTepU3yIole CBOWCTBA KOHLIEHTPUPOBAHHOU
CEPHOU KUCIIOTHI (B3aUMOJICHCTBUE C ME/IBIO);

pacro3HaBaTh OMBITHBIM ITYTEM CEPHYIO KUCIIOTY
CpelM PacTBOPOB BEIIECTB JPYIUX KIACCOB;
CyIb(aT-uOH CPeu APYTHX HOHOB; UCIIOIB30BAThH
npruoOpeTEHHbBIE 3HAHUS B TPAKTUYECKOI
JIeSITEIIbHOCTH U TIOBCETHEBHOM KU3HU IS
0e301acHOro 0OpaIeHHs C KOHIIEHTPUPOBAHHOM cep-
HOM KHCJIOTOH (pacTBOpPEHHUE).

(31)

IIpakrnueckas
pabora Ne3.
Pemenne
JKCIIEpUMEHTAJIb
HBIX 3a/1a4 10
TeMe:

«[loarpynma
KU CIIOPOJay.

PerynsruBnbie: OcyleCTBISIOT MOIIATOBBIN
KOHTPOJIb 110 PE3yJbTaTy

[lo3naBarenbHble: CTPOSAT peyeBOE BHICKA3bIBAHUE B
YCTHOW ¥ MUCBMEHHOM (hopme

KommyHUKaTUBHBIC: YUUTHIBAIOT pa3Hble MHEHHUS U
CTPEMSITCS K KOOPIAMHAIIMU PA3IUYHBIX TO3UIUI B
COTPYIHUYECTBE

OByajieHre HaBbIKAMM JIJIS1 TPAKTUYECKOM
JeSTENIbBHOCTH

[IpenMeTHbIE YMETH XapaKTepHU30BaTh:

XUMUUYECKHE CBOKWCTBA COCIMHEHUU CEPBI;
COCTAaBJISITh:

YPaBHEHUSI XUMUUECKUX PEAKINI, XapaKTEPHU3YIOIME
CBOMCTBA COEIMHEHUH CepBhI; 00PAATHCS

C XUMUYECKOHM MOCYJ0H U J1abopaTOpHBIM 000pyI0Ba-
HUEM;

M CIIOJIb30BATh MPUOOPETEHHBIE 3HAHUS B TTPaK-
TUYECKOM AESITENIbHOCTH U MOBCEAHEBHOM XKU3HU JUIS:
6e30macHOro OOpaIeHNs C BEIIECTBAMMU.




10

A3zor, ero ¢usu-
YeCKHE M XUMH-

CTpOCHI/Ie aTOMa 1 MOJICKYJIbI
azoTta. Ou3NYECKe U XUMUUe-

http://school-collection.edu.ru/
catalog/res/bed08199-8cff-11d

HpeIIMCTHBIe. 3HaTh XUMHUYCCKHC IIOHATHA,
XUMUYECKH I OJIEMEHT, aTOM, MOJICKYJIa, OTHOCHUTCIIb-

32 . . .

(32) YeCKUE CBOMCTBA. | CKHE CBOMCTBA a30Ta B CBETE b-b606-0800200c9a66/view/ Hasi aTOMHasi ¥ MOJICKYJISIpHAsT MAacChl, OKUCIUTEIb U
HpCI[CTaB.HeHI/Iﬁ 06 OKHCIIN - . BOCCTaHOBUTCIIb, OKMCICHUEC U BOCCTAHOBJICHHUC.
TeIbHO-BOCCTAHOBUTEIHHBIX pe- hitp/school-collection.edu.rw YMeTb OOBSICHSTB: CTPOEHHE aTOMa a30Ta 110 €T0

catalog/res/hed0898-8cff-11d .
akuusix. [lomyuenue u nmpumene- : MOJIOKEHUIO B IEPUOINYECKON CUCTEME XUMHUYECKUX
b-b606-0800200c9a66/view/ ) )
HHE a30Ta. A30T B IPUPOJIC U €TO aneMmeHToB J[.M. MeHeneeBa; xapakrepu30BaTh:
OMOJOTHYeCcKoe 3HAUYCHHE. (m3rUeckue CBOKCTBA a30Ta; XMMUUYECKHE CBOKMCTBA
a30Ta KakK MPOCTOTO BEIIECTBA B CBETE MPECTABICHU I
00 OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;
OMPENENATh: TUIl XMMHUYECKON CBS3U B MOJIEKYJIE a30Ta
U B €T0 COCIMHEHUSX; CTETICHb OKUCIICHHS aTOMa a30Ta
B COCIMHEHUSX; COCTABJIATh: YPABHEHUSI XUMUUYECKUX
peaKuii, XapaKTepU3yIOIMe CBOMCTBA a30Ta.
11 AMMUaK u ero Ctpoenne monekynsl ammuaka. | /1. [lonygenne, cobupanueu | [IpeamerHbie 3HaTh XAMUYECKYIO CHUMBOIIUKY U
33) CBOIICTBA. dusnueckre U XMMUYECKHEe pacrno3HaBaHHe aMMHAKa. dopmyiy amMmmMHuaka. YMETh Ha3bIBaTh aMMHAK T10 €T0

CBOICTBA, TTOJTydeHUE, COOMpa-
HUE U PaCIO3HABaHHE aMMHaKa.

J1. PactBopeHne aMmMHuaka B
BOJIE U B3aMOJCHCTBUE aM-
MHaKa ¢ XJIOPOBOJIOPOJIOM™.

http:/files.school-collection.ed

u.ru/dlrstore/bed08f9e-8cff-11
db-b606-0800200c9a66/ch09

25 04.swf

http//files.school-collection.ed

u.ru/dlrstore/bed08f9f-8cff-11
db-b606-0800200c9a66/ch09

25 05.swf

XUMHUYecKor (hopmyre. Xapakrepru3oBarh (U 3UIECKIE
Y XUMHUYECKHE CBOMCTBA aMMHUAKa; OIPENENISTh THUII
XUMUYECKON CBS3H B MOJIEKYJIE aMMUAKa;
BAJICHTHOCTb U CTENEHb OKHUCIICHUS aTOMa a30Ta B aM-
MHAKe; COCTaBJIATh YPABHEHHUSI XUMUUECKUX PEaKIU,
XapaKTepU3yIOIME CBOWCTBA aMMHaKa
(B3auMoielicTBHE C BOJIOM, KUCIIOTAMH U
KUCJIOPOJIOM); PacCIlO3HABAaTh ONBITHBIM ITYTEM,
aMMHaK Cpeliu APYrux ra3oB; UCIOJIb30BATh
npUOOpETEHHBIE 3HAHUS B TPAKTUYECKOM
JEeSITeIbHOCTU U MTOBCETHEBHOMU JKU3HU IS
KPUTHYECKOW OIIEHKU HH(POPMAUU O TPUMEHEHU N
aMMuaka B ObITY (HAIATBIPHBIN CIIUPT).
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12
(34)

Cony aMMOHUAL.

Cocras, monydeHue, Pu3nIeCKie
1 XUMHYECKIE CBOMCTBA COJICH
aMMOHHUS: B3aUMOJICHCTBHE CO
IeJI0YaMu ¥ Pa3iokKeHHUe.
[Ipumenenue conelt aMMOHUS B
HapOJHOM XO3SIICTBE.

JI. 12. Pactio3uaBanue conei
aMMOHMUSL.

http://festival.1september.ru/ar
ticles/517478/

[IpenmerHbie: 3HATh XUMUYECKUE TOHATUSA: KATUOH
aMMOHHUS. YMETh Ha3bIBaTh COJIM aMMOHUS 110 UX
XUMHUYECKIUM (hopMyliaM; XapaKTephu30BaTh
XUMHUUYECKHE CBOKCTBA COJIEM aMMOHHSL; OIPEACIISTH
NPUHAAIEKHOCTH COJIEH aMMOHUS K OIIPEAECTIEHHOMY
KJIaCCy COCMHEHU I ; TUIl XAMHUYECKOM CBSI3U B COJISIX
AMMOHHWS; COCTABJIATh XUMHYCCKUE (POPMYITBI CoJieit
aMMOHHUSI; YPaBHEHU S XMMUYECKUX PEAKLIUH,
XapaKTepU3yIole CBOWCTBA COJIEH aMMOHUSL.

13

(35)

Oxcwuipt azota (1)

u (1V).

Oxcunpl a3ora. DU3HUYECKUEC U
XAMHUYECKHUE CBOMCTBA OKCHIA
azota (IV), ero monmy4yenue u
MIpUMEHEHHE.

http:/files.school-collection.ed

u.ru/dlrstore/bed08fa5-8cff-11
db-b606-0800200c9a66/ch09

27 01.swf

[IpenmetHbIe: 3HATH XUMHUYECKYIO CHUMBOJIUKY:
dopmyier okcuaa azota (1) u okcnaa azora (1V).
YMeTh Ha3bIBaTh OKCHIBI @30Ta IO UX XUMHUYECKIM
dopmyriaM; xapakTepu3oBaTh (pr3MUECKHe CBOMCTBA
OKCHJIOB a30Ta;

XAUMHYECKHE CBoMcTBa okcuaa a3ora (1V) (kak Tunmy-
HOTO KHCIIOTHOTO OKCH/Ia); ONPEIEIISATh
MPUHAJICKHOCTh OKCHJIOB a30Ta K COOTBETCTBYIO-
ieMy KJ1acCy HEOPTraHMYEeCKUX COSAMHEHU; CTeNeHb
OKHMCJICHHSI aTOMa a30Ta M THIT XUMUYECKOH CBSI3H B
OKCHJIaX; COCTABJISTh YPABHEHUS XUMUUICCKAX
peaxinui, XapakTepu3ylIle CBOHCTBA OKCHAA a30Ta
(IV); ucrmons3oBaTh IPHOOPETEHHBIE 3HAHUS B ITPaK-
TUYECKOW JICITEIIbHOCTH U TIOBCETHEBHOM KU3HU IS
9KOJIOTUYECKHA TPAMOTHOTO TIOBEJICHUS B
OKpyKarolel cpeze (KUCIOTHBIE JTOKAN).

14

(36)

A3oTHas KuciIoTa
U €€ CBOMCTBA.

CocTtaB 1 XUMHYECKUE CBOMCTBA
a30THOM KUCJIOTHI KaK DJIEKTPO-
auta. OcoOOEHHOCTU OKUCIIH-

J. BzaumopeiicTBue KOH-
LIEHTPUPOBAHHOM a30THOM

[Ipenmernbie: 3HaTh XUMHYECKYIO CHUMBOJIUKY
(dopMyITy a30THOM KHCIIOTBI. YMETh XapaKTepru30BaTh
(r3rUecKre CBOMCTBA a30THOM KUCIIOThI; XUMUYECKHE



http://festival.1september.ru/articles/517478/
http://festival.1september.ru/articles/517478/
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TEJIbHBIX CBONCTB KOHIIEHTPUPO-
BaHHOM a30THOM KucioThI. [Ipu-
MEHEHHE a30THOU KUCIIOTHI.

KHCJIOTBI C MCIBIO.

http /files.school-collection.ed
u.ru/dirstore/bed08fa8-8cff-11
db-b606-0800200c9a66/ch09

27 04.swf

CBOICTBA a30THOM KUCIIOTHI B CBETE TEOPUHU
3EKTPOTUTUYECKON AUCCOIUALIMY U OKUCIIH -
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN I, 3HAUCHHE
A30THOM KUCIIOTBI; OIPEAEIATh MPUHAJICKHOCTD
A30THOM KUCJIOTHI K COOTBETCTBYIOILIEMY Kiaccy
HEOPraHUYECKUX COCIMHEHUI; BAICHTHOCTD U
CTENEeHb OKUCIIEHHS a30Ta B @30THOM KHUCIIOTE;
COCTaBIISATh YPaBHEHUSI XUMHUYECKUX PEAKIIHA,
XapaKTepu3yIoIe CBOWCTBA pa30aBICHHOM a30THOU
KUCJIOTHI; YPaBHEHHSI XHMUYECKAX PEAKIIHH,
XapaKkTepUu3yIole CBOMCTBA KOHIICHTPUPOBAHHOU
A30THOU KUCJIOTHI (B3aMMO/JICHICTBUE C MEABIO);
pacrno3HaBaTh OMBITHBIM IYTEM a30THYIO KHCIIOTY
Cpey pacTBOPOB BELIECTB JIPYTHX KIACCOB;
UCIIOJIB30BaTh TPHOOPETEHHBIC 3HAHUS B ITPaK-
TUYECKOM AESITENbHOCTU U MOBCEAHEBHOM XKU3HU [T
0e30macHOTO OOpaIeHusT ¢ KOHIIEHTPUPOBAHHOM
A30THOM KUCIIOTOM.

15
(37)

Conu a30THOH
KHUCJIOTHL.

Hutpats! u ux concrsa. I1Ipo-

0JieMa MOBBIIMICHHOTO COJIepIKa-
HUS HUTPATOB B CEIBCKOXO35M -

CTBEHHOM NPOIYKIUH.

J1. Onipenenenue
HUTPAT-UOHOB B MUTATEIIEHOM
pactBope*.

J1. O6pa3iipl BAXKHEH X
HHUTPATOB.

[IpenmeTHbIe: YMETh HA3bIBATH COJIM a30THOU
KUCJIOTHI 110 UX XUMUYECKUM (opMyram;
XapaKTeprU30BaATh XUMUYECKUE CBOMCTBA COJIEH
A30THOMU KUCJIOTHI (Pa3lIoKEHHE MPU HATPEBaHUN );
COCTaBJISATh XUMUYECKHE (HOPMYIIbI HUTPATOB;
YPaBHEHUSI XUMUUECKUX PEAKINI, XapaKTEPHU3YIOIME
CBOWCTBA HUTPATOB; UCIIOJIH30BATh IPUOOPETEHHBIE
3HAHUS B IPAKTUUYECKOUN JI€ATEIbHOCTH U
MOBCETHEBHOM KU3HU TSI KPUTUYECKOW OLIEHKU
uH@opMalnu o HuTpaTax (mpoliemMa U X COepKaHus B
CEJIbCKOXO31CTBEHHON IPOJIYKIIUN).



http://files.school-collection.edu.ru/dlrstore/bed08fa8-8cff-11db-b606-0800200c9a66/ch09_27_04.swf
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16
(38)

docdop, ero ¢u-
3UYECKHE M XU-

MUYECKHE CBOM-
CTBA.

Crpoenue aroma ocdopa. An-
notponus pocopa. XumMuue-
ckue coiictBa ocdopa. Ilpu-
MEHEHUE U OMOJIOTUYECKOE 3HA-

yeHue docdopa.

J1. OGpa3sisl IPUPOIHBIX CO-
equHenn# gocdopa. INomy-
yeHue Oesoro docdopa u3
KpacHOTO.

http //www.openclass.ru/lesso
ns/30413

[IpenmeTHbie YMETHh OOBSCHSTS:

cTpoeHue atoma ¢ocdopa 10 ero MoJoKEHHUIO B I1e-
PUOINYECKON CUCTEME XMMUUYECKUX d1eMeHTOB J[. 1.
Menneneena;

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB
(azota u ocdopa) B mpeaenax rIIaBHOW MOATPYIIIHI;
XapaKTepu30BaTh XMMHUYECKHE CBOMCTBA (hocdopa
(B3auMoJIeliCTBHE C METAJUIAMH, KHCIIOPOJIOM) B CBETE
npeacTaBiIeHu 00
OKHCITUTEIbHO-BOCCTaHOBHTEIILHBIX PEAKITHSIX;
OTIPEEIIATh TUIl XUMHUYECKOM CBSI3M B COEIMHEHUSIX
tocopa;

CTENEHb OKUCIIeHUs aToMa Gochopa B COCTUHEHUSIX;
COCTaBJISATh YPaBHEHUSI XUMHYCCKUX PEAKIIHH,
XapakTepu3yronme cBoicTBa ocdopa.

17

(39)

Oxcup docdopa
(V).
Oprodochopras
KHCJIOTA U €€
COITH.

Oxcun docdopa (V) - THITHUHBIN
KUCIOTHBIN okcua. Opto-
dochopHas KUCI0Ta U TPHU psAaa
e€ coueii: ocdaTsl, TUIPOdOC-
datbl u quruapodocdaTsl.

J1. OGpa3isl BaXHEHIX IS
HapOJHOTO X035 CTBA

tdocdaros.

http:/files.school-collection.ed

u.ru/dlrstore/bed08fad-8cff-11
db-b606-0800200c9a66/ch09

28 04.swf

[MpenmerHbie 3HATh XUMUYECKYIO CHMBOJIHKY,
¢dopmyinel okcuaa docdopa (V) u oprodocdopHoit
KHCITOTBI. YMeTh Ha3bIBaTh okcu gocdopa (V),
opTodochopHYIO KUCIOTY U €€ COJIH IO UX
XUMHUYECKUM (hopMyriam;

XapaKTepU30BaTh XUMUYCCKIUE CBONCTBA OKCHA
tdocdopa (V), oprodochopHOl KUCTOTH B CBETE
TEOPUH AJIEKTPOITUTUICCKON THUCCOIMAIINN;
HapOTHOXO03HCTBEHHOE 3HaUYeHUEe GocgaToB;
OTIpEIENATh: TPUHALIEKHOCTE Okcuaa docdopa (V),
opTodochopHO KUCIOTHI U € COoJIeH K
COOTBETCTBYIOLIIMM KJIacCaM HEOPTaHHYECKUX
COEIMHEHHI; BAICHTHOCTD M CTETIEHBb OKHCIICHHSI
atoma (ocdopa B oxcuze docdopa (V),
oprodochopHOii KHCIIOTE U B docdarax; cOCTaBISATh
xumudeckue GopMyisl GochaToB; ypaBHEHHS
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XUMHUYECKUX PEaKIHNii, XapaKTepu3yIole CBOICTBa
okcuaa (ochopa (V) Kak TUITUYHOTO KU CIOTHOTO
OKCHJIa; YPaBHEHUSI XUMUYECKUX PEaKIUH,
XapakTepU3yIoIMe CBOMCTBA OpTOQPoCchOpHOI
KHCIIOTHI.

18 VYrnepon, ero ¢u- | Crpoenue atoma yraepona. An- | JI. O6pasisl IpUpOAHBIX CO- [IpenmetrHble YMETh OOBACHATH CTPOEHUE aTOMA
40 3UYECKHUE U XU- JOTPOIHS: alnMa3 U rpadur. eIUHEHUH yriieposa. yIJIepoJia 1o ero MOJO0XKEHHIO B MTEPHOITIECKON
(40) MUYECKHUE CBOW- | DUBNUYECKHE U XUMUYECKUE . ) cuctemMe xuMuueckux anemeHToB [[.1. Menneneesa;
. http//files.school-collection.ed .
CTBa. CBOICTBa yriiepoja. XapaKkTepu30BaTh XMMUYECKUE CBOICTBA yriepoaa
u.ru/dlrstore/bed08fb1-8cff-11 o
(B3auMoO/IeliCTBHE C METAJUIAMHU, OKCHJIAMH METaJIJIOB,
db-b606-0800200c9a66/ch09 .
BOJIOPOJIOM, KUCJIIOPOJIOM) B CBETE MPEACTaBICHUIN 00
29 0l.swf OKHCITUTEIbHO-BOCCTAaHOBUTENBHBIX PEAKIUSIX;
b-b606-0800200c9a66/view/ COEIMHEHHUSIX; COCTABJIATh YPAaBHEHUSI XUMUUECKIX
peaKIuii, XapakTepHU3yIOIMe CBOMCTBA yIIIepoa.
19 Oxcupl yrie- Oxcun yraepona () wmm yrap- | JI.13. Tlonydyenue Perynsarupnebie : [l1aHupyrOT CBOM JCHCTBHS B CBSI3HU C
pona. HBIN ra3: MOJIydueHHUE, CBOMCTBA, | YITIEKMCIIOTO ra3a U €ro MOCTABJICHHOH 33/1a4€i U YCTIOBUSAMH €€ PEICHUS
(41) [NosznaBarenbuble : CTaBAT 1 GOPMYITHPYIOT IIEIH U

npuMeHenue. OKcu yraepoaa
(IV) wnu yriaekucrslii tas: mo-
JIy4€HHE, CBOMCTBA, TPUMEHE-
HUE.

pacrio3HaBaHUC.

http://school-collection.edu.ru/
catalog/res/bed08fbb-8cff-11d
b-b606-0800200c9a66/?

http://festival.1september.ru/ar
ticles/515602

http//files.school-collection.ed
u.ru/dlrstore/bed08fba-8cff-11

poOJIeMbl YpoKa

KommyHuxkatuHbie: KoHTponupyroT aeiicTBus
napTHepa

[TpenmeTHble 3HATh XUMUYECKYI0 CHUMBOJIHMKY:
(dopmynbl okcuaa yriepona (1) u okcuna yrinepoaa
(V).

YMeTh Ha3bIBaTh OKCUBI YIIIEPOAaA IO UX
XUMUYECKUM (popMyniaM; XapaKTephu30BaTh
(u3nyeckne CBOMCTBA OKCUJIOB YIIIEPOIa;
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db-b606-0800200c9a66/ch09

30 01.swf

XUMUYEeCKHe cBorcTBa okcuaa yriepona (IV) (kak tu-
MUYHOTO KHCIOTHOTO OKCHJIA);

OnpenensaTs NPUHAIIEKHOCTh OKCUAOB yIIEpoAa K
ornpenenéHHOMY KIacCy COSAMHEHUH;
CTENEHb OKUCIIEHHS aToMa yriiepoaa W TUI XUMHU ue-

CKOH CBSI3U B OKCHJAX; COCTABJIATh YPaBHEHUS
XUMHUUYECKHX PEAKIN, XapaKTepU3yIOIIMe CBOMCTBA
okcua yraepoja (1V); pacro3HaBaTh ONBITHBIM ITYTEM
YITIEKUCIIBIN Ta3 Cpein APYruX ra3oB; HCIOIb30BaTh
npuoOpeTEHHbBIC 3HAHUS B TPAKTUYECKOI
NEeSITeIbHOCTU U MTOBCEIHEBHOW KU3HU JUTS
Oe3omacHoro obpareHus ¢ okcuaom yriaepoza ().

20

(42)

VYronpHag Ku-
CJIOTa U €€ COJIH.

CocraB U XUMHYECKHE CBOMCTBA
yroibHOM KucioThl. KapOoHaTsl
U UX 3HaYCHUE B PUPOJIE U
JKU3HH yenoBeka. Ilepexon kap-
OOHATOB B THAPOKAPOOHATHI U
obpatHo. PacnoznaBanue kap-
OOHAT-MOHA CPEIIU IPYTUX HO-
HOB.

J1. O6pa3isl BXKHEHITAX JIJIsT
HapOJIHOTO XO3sCTBa
KapOOHATOB.

JI.14. KauecTBeHHas peakius
Ha KapOOHAT-HOH.

PerynaruBHuble:

[InanupyroT CBOM IEHCTBHS B COOTBETCTBUH C
ITOCTABJICHHOM 33/1a4€il ¥ YCIOBUSIMU €€ pean3aluu
Ilo3naBarenbHbIE:

Brnaneror o6nmM npuemMoM peleHust 3a1a4
KoMMyHMKaTUBHBIE: KOHTPOJIUPYIOT JECHCTBUS
napTHepa

[Ipenmernbie: 3HAaTh XMMUYECKYIO CHMBOJIUKY:
(opMyIly YroibHOW KHCIIOTHI. YMETh Ha3bIBAaTh COJIU
YrOJIBHOW KHMCJIOTHI 110 MX XUMUYECKUM (popmysam;
XapaKkTepHU30BaTh:

XAMHWYECKHE CBOMCTBA YTOJBHOW KUCIIOTHI;
XO3sIICTBEHHOE 3HaYCHHE KapOOHATOB; OMPEIETIATh!
IIPUHAUIEKHOCTD YIOJIBHOM KHCIJIOTBI U €€ Colel K
ONpeNEIEHHBIM KJIaCCaM HEOPTAaHUYECKUX
COCIIMHEHUH;

BAJICHTHOCTb U CTEIICHb OKUCIICHUS yIIepoaa B
YIOJIBHOM KHMCJIOTE; COCTaBJIATb:



http://files.school-collection.edu.ru/dlrstore/bed08fba-8cff-11db-b606-0800200c9a66/ch09_30_01.swf
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XUMHUYecKre (GopMylibl KapOOHATOB U TMAPOKapOOHa-
TOB;

YpaBHEHHS] XAMUYECKUX PEAKIIMi MPEeBpaICHUsT Kap-
OOHATOB B TMAPOKAPOOHATHI M HAOOOPOT;
pacIo3HaBaTh ONBITHBIM ITYTEM KapOOHAT-NOH CPeIH

JIPYTUX MOHOB.
21-22 | KpemHwii 1 ero Ctpoenue aTomMa KpeMHUS, J1. OGpasisl IPUPOIHBIX CO- PerynsruBHbIe:
COCIMHECHUSI. CpaBHEHHE €r0 CBOMCTB CO enuHeHU kpeMHus. OOpasibl [ImaHnupyIOT CBOM [ICHCTBHS B COOTBETCTBUH C
(43-44) MOCTABJICHHOM 3a/1a4€i U YCIOBUSAMHU €€ pealln3aluu

CBOMCTBaMH aToMa yriaepoaa.
Kpucrannuuecknii KpeMHUIL: €ro
cBoOlicTBa U npuMeHenue. Okcua
kpemuus (IV) u ero npupoansie
pasHoBuHOCTH. Kpemuuenas
KUCJIOTA U €€ COIM. 3HauYeHue
COCIMHEHUU KPEMHUS B )KUBOU U
HexxuBou npupoze. [lonarue cu-
JIMKAaTHOW NPOMBILUICHHOCTH.

CTCKJIa, KECPpAaMHUKU, ICMCHTA.

JI. 15. O3HakomIieHue ¢ pu-
POIHBIMU CUITMKATAMHU.

JI. 16. O3HakoMieHHeE C
MPOIYKUHEN CUITUKATHON
MIPOMBIIIIEHHOCTH.

http//files.school-collection.ed
u.ru/dlrstore/bedOb6a0-8cff-
11db-b606-0800200c9a66/ch0

9 31 01.swf

http://school-collection.edu.ru/
catalog/res/bedOb6a2-8cff-11d
b-b606-0800200c9a66/view/

[To3HaBaTenpHBIE: BIAJICIOT OOLUIMM IPUEMOM
peweHus 3aaa4. KoMMyHUKaTUBHBIE: KOHTPOJIUPYIOT
JIENCTBUSA ITapTHEpa

[IpeameTHbie: 3HATHh XUMUYECKYI0 CUMBOJIMKY
¢dopmyinel okcuaa kpemuus (1V) u kpeMHUEBOM Ku-

CJIOTHL.

YMeTh Ha3bIBaTh:

okcug kpemHus (1V), kxpeMHUEBYIO KUCIIOTY U €€ COJin
M0 UX XUMHYECKUM (opMyliaM; XapaKTepUu30BaTh:
XAUMHYECKHE CBOMCTBa okcua kpeMmuus (1V), kpem-
HUEBOW KHCIIOTHI B CBETE TCOPUH DJICKTPOITHTHICCKON
JMCCOLIMAITN Y XO3SMCTBEHHOE 3HAYCHHE CHIINKATOB;

OIPE/ICIIATh MPUHAICKHOCTD Okcraa kpeMHuus (1V),
KPEMHHUEBOU KUCIIOTBI U €€ COJIEN K ONPEACIEHHBIM
KJ1acCaM HEOPraHWYECKHX COCIMHEHUN;
BAJICHTHOCTb U CTEIIEHb OKUCJICHUS aTOMA KPEMHHUS B

okcuzae kpemaus (1\V), KpeMHHUEBOM KUCIOTE U B
CUJIMKATaX; COCTABJIATH XUMHYECKUE (OPMYITBI
CUJIMKATOB;

YpaBHEHHUS] XHMUUECKUX PEAKIUM, XapaKTepu3yIoIe
CBOMCTBa KpeMHUsI, okcuaa kpemuus (1V) u xpemuue-
BOU KHUCJIOTBHI.
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(45)

IIpakrnueckas
pabora Ne 4,
DKcIiepuMeH-
TaJbHbIE 3a7jaun
no teMme: «Ilon-
TPYIHIBI a30Ta U
YIIIEpOAA».

PerynsruBnbie: OcylecTBISIOT MOIIATOBBIN
KOHTPOJIb 110 pe3ynbraTy. Pasnuuator cnocod u
pe3ynbTaT JecTBUs

[To3naBatenbubie: CTPOSIT peueBOE BHICKA3bIBAHUE B
YCTHOW M TUCBMEHHOU (hopme

KoMmMyHUKaTHBHBIE: YUUTHIBAIOT Pa3Hble MHEHUS U
CTPEMSITCSI K KOOPJIMHAIIMU PA3IUYHBIX MO3UIUH B
coTpyaHuuecTBe. JloroBapuBarOTCI 0 COBMECTHOM
NEeSITeTbHOCTH, TPUXOJIAT K O0IeMy peleHUI0
OBJjajieHNe HaBbIKAMU ISl TPAKTUYECKOM
JeSITeTbHOCTH

[lo3HaBarenbHbIE:

Brnaneror o6nmmM npuemMoMm peleHust 3a1a4
DOopMUPYIOT YMEHHS UCIIOIb30BATh 3HAHUS B OBITY
[IpenmeTHBIE YMETH XapaKrepu30BaTh:

XMMUYECKHE CBOMCTBA BEIIECTB, 00pa30BaHHBIX dJIe-
MEHTaMH MOJTrPYIN a30Ta U YIJIepo/ia; COCTABIATh
YpaBHEHUSI XUMHUYECKUX PEAKIIU, XapaKTEPU3YIOIIHE
CBOICTBA BEIIECTB, 00Pa30BAHHBIX AJIEMEHTAMU MO~
TPYII a30Ta U YIIiepoa; o0pamaTbes ¢ XMMHUYECKOM
MOCYIOU U JIa0OPaTOPHBIM 000OPYIOBAHUEM;

U CIIOJIB30BaTh TPHOOPETEHHBIC 3HAHUS B ITPaK-
TUYECKOM AESITENbHOCTU U MOBCEIHEBHOM XKU3HU [T
0e301acHOro 0OpaIleHHs C BEIIECTBAMH.

24
(46)

[TpakTnueckas

pabota Ne 5 Tlo-
JTy4yeHue, coou-
paHue u pacrio-
3HABaHUE ra3oB.

PerynsruBnsie: Pasnuuaror crmoco0 u pe3ynprar
JEUCTBUS

[o3naBarenbHble: BrnageoT o6nmM npruemMom
pewenus 3aga4y. KoMmMmyHHKaTHBHBIE:
JloroBapuBaroTcsi 0 COBMECTHOM JIEATENBHOCTH,
MPUXOAT K OOIIIEMY PEIICHHIO

DopMUPYIOT YMEHHS UCIIOIb30BATh 3HAHUS B OBITY
YMeTh XapakTepu30BaTh CIIOCOObI MOTy4EHHE,

CO6I/Ip8.HI/I$I " PpaClIO3HABaHUS Ba)XKHEHIIMX Ia30B,




COCTaBIISATh YPaBHEHUSI XUMHYECKUX PEAKIINI
MOJTy4EHU S Ta30B; OOPAIATECS: C XUMUYECKOU
MOCYIOU U JIa0OpaTOPHBIM 000PYIOBAHUEM;
UCIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS B ITPaK-

THYECKOH JEITSIBHOCTU U TIOBCEIHEBHOM KU3HU IS
0€e301acHOro OOpaIleHHS C BEIIECTBAMH.

25

(47)

O0001Eenne n
cHCTEeMaTH3aIus
3HAHUH 10 TEME
«Hemerannel»

Pemenue 3amau u ynpaxHeHU .

IloaroroBka K KOHTPOJIBHOU
paOore.

http//rusedu.ru/detail 6737.ht

mi

Haydarcs 0600maTh 3HaHHUS M TIPEACTABIISITh UX CXEM,
TaONUII, MPe3eHTaIl U

PerynstuBnbie: BHOCAT HE0OX0AMMBIE KOPPEKTUBHI B
JIEVICTBUE ITOCIIE €r0 3aBEPLICHUS HAa OCHOBE €I0 yueTa
CIeTIaHHBIX OMIMOOK

[To3naBarenbHbie: CTPOAT peueBOE BHICKA3bIBAHUE B
YCTHOM ¥ MUCBMEHHOM (hopme

KommynukarusHbie: Koppekrupyror neicTBus
napTHepa

BerpaxxaroT ajekBaTHOE MOHMMaHUE IPUYUH ycriexa 1
Heycrexa yueOHOM JesTebHOCTH

26
(48)

KoHnTposnbHas pa-
6ota Ne 2 o reme
«Hemeramnsny

ANIOTpOIHBIE BUIOU3MEHEHUS,
MOJICKYJISIPHBIE U aTOMHBIC
KPUCTAUINYECKUE PEILECTKH,
COEJIMHEHU I TAJIOTEHOB, CEpH,

a3ota, (ocdopa, yriepona u
KpEeMHUS

[IpenMeTHBIE yMEHUSA: NOIKHBI YMETh NIPUMEHSATH
NOJTyde€HHbIE 3HAaHUS U CHOPMHUPOBAHHBIE YMEHHUS IS
peeHust yaeOHbIX 3ana4. [lo3HaBaTenbHbIe: 1OKHbI
YMETb CTPOUTH PEYEBOE BHICKA3bIBAHUE B YCTHOU U
NUCHhMEHHOH (JopMe; KOMMYHUKATUBHBIE: YIUTHIBATh
pasHble MHEHUSA U CTPEMUTHLCA K KOOpIAUHALIUH
Pa3IUYHBIX IO3ULIUN B COTPYAHUYECTBE;
PETyIAATUBHBIE: JOJKHBI OCYILECTBIISTH MMOIMATOBBIN U
UTOTOBBINA KOHTPOJIb 110 pe3yabTary; JINYHOCTHBIE
YMEHUS: NIPOSIBIIAIOT OTBETCTBEHHOCTD 33 PE3YJIbTaThl

Tema 4. Oprannyeckue coeannenus (12 yacon)

1-2

(49-50)

[Ipeamer opra-
HUYECKOU XVUMHUH.

BemectBa oprannueckue u He-
oprannueckre. OCOOEHHOCTH
opraHuyeckux BemecTs. [Ipu-
YU HBI MHOTOOOpa3usi oprannye-

. Mopenu moiekyn opra-
HUYECKUX COCAMHEHUH.

PerJISITI/IBHBICI YunuteBaroT IMpaBUJIO B IIJIAHUPOBAHU U
1 KOHTpoJie criocoba peenus . [loznaBarenbHbie:
Hcnone3yroT nmouck HeoOxoauMoi nHdopmanu asns
BBIITOJIHCHU I y‘-I€6HI)IX 3aI[aHI/II\/JI C UCITOJIB30BaHUEM
yaeOHOM uTeparypsl . KOMMyHUKAaTUBHBIE:



http://rusedu.ru/detail_6737.html
http://rusedu.ru/detail_6737.html

CKUX COCMHEHU M. BalleHTHOCTD
U CTETIEHb OKUCIIEHUS YITIEPOa B
OPraHUYECKUX COCAUHECHUSIX.
Teopust XMMHUUYECKOTO CTPOEHHUS
OpraHUYECKUX COCTUHECHUN
A.M. byrnepoBa. CTpyKTypHbI€
dopmynel. 3HaUECHUE OpTAaHIYE-
CKOM XUMUH.

VY4YUTBHIBAIOT pa3Hbl€ MHEHUS U CTPEMSITCA K
KOOPJMHAIIUY PA3IMYHBIX TO3UIIUHM B COTPYAHUYECTBE
[IpeameTHbie: 3HaTh XUMUYECKUE MTOHSTHS:
BEIIECTBO, KIacCU(UKAIUS BEIIECCTB. YMETh!
XapaKkTepru30BaTh CTPOCHUE aTOMa YIIIEpOia;

CBSI3b MEXKY COCTaBOM U CTPOCHHEM OPraHUUYECKUX
BEINECTB; OMPECIIATh BaJICHTHOCTh U CTETICHB
OKHCJICHUS yIJIepojia B OPraHUYE€CKUX COCTUHEHUSIX.

3-4 [Ipenenbubie yr- | CTpoeHHre MOJIEKY]T METaHa U . T'openune yrneBonoponos | [Ipenmernsie: 3HaTh XUMUYECKYHO CUMBOJIMKY,
neBoaopoasl (Me- | aTaHa. dU3MYECKUE CBOWCTBA 1 oOHapyXeHHE TPOAYKTOB | opMyibl MeTaHa M 3TaHA. YMETh Ha3bIBaTh METaH U
(51-52) TaH, 3TaH). MeraHa. ['opeHue Merana u UX TOPEHUSL. 9TaH MO UX XUMUUYECKUM (PopMynam; XapakTepru30BaTh
sTana. [leruapupoBanue 3TaHa. CBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMU Me-
[Ipumenenune metana. s HEPOTOBHCHHC TaHa U DTaHa,
MOJICTICH MOJICKYT METAHA M|y N ideckue cBOCTBA MeTaHa (ropenue), 3TaHa (rope-
Tana. HUE U JIETUIPUPOBAHHUE); ONIPEACTISATH MPUHAICKHOCTD
http]/files.schooI-Collectio n. MCTaHa U 3TaHa K MPECACIbHBIM YIJTICBOOOPOAaM;
edu.ru/dirstore/bed0b6b0-8cf | COCTABIATE YPABHCHMA PEAKINH, XapaKTCPUIYIOLIE
f XUMHUYECKHE CBOMCTBA METaHa U dTaHa (TOpPEHHE,
11db-b606-0800200c9a66/ch | ACTHAPHpOBanKE);
09 33 02.swf HCIIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS B IPAKTUUECKOU
NESATENIbHOCTU U MOBCEIHEBHOM MKU3HU [T
http:/files.school-collection. | 6€30macHoro oOpamenus ¢ METaHOM (IPUPOIHBIM I'a-
edu.ru/dirstore/bedOb6af-8cff | 30M).
-11db-b606-0800200c9a66/x
9 029.swf
5 Henpenenbubie CtpoeHue MOJIeKylbl 3THIJICHA. J. BzaumogpeiictBue striieHa | [lpeamerHelie. 3HaTh XAMUYECKYIO CAMBOJIHKY GOpMYITy
YIJIEBO0POIBI JIBoiiHas CBsi3b. XMMUYECKHE ¢ OpOMHO¥ BOJION M pacTBO- | 3THIJIEHA. YMETh Ha3bIBaTh 3THJICH 10 €r0 XMMHUYECKOU
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(53)

(aTUINIERH).

CBOICTBa dTUJICHA (TOPEHHE,
B3aUMOJICHCTBHE C BOJIOM, Opo-

MoM). Peakiiusi monumepusaiui.

POM IICPpMaHIraHaTa Kajaus.

http://school-collection.edu.r
uwcatalog/rubr/d05469af-69b
d-

dopmyre; xapaKTepu30BaTh CBSI3b MEXKIY COCTABOM,
CTPOCHHEM M CBOHCTBAMU 3TUJICHA;

XAMHYECKHE CBOMCTBA 3THIJICHA (TOPEHUE, B3aUMO/ICH -
CTBHUE C BOJIOH, OPOMOM); ONIPEAeIATh MPUHAATIC)KHOCTh
STUJICHA K HeMpeAeTIbHBIM YIIIEBOI0POIaM; COCTABJISTh
YpaBHEHHUS pEaKlnil, XapaKTepU3yIoIe XUMUUYECKIE
CBOMCTBA ATUJICHA (TOPEHUE, B3aMMOICUCTBUE C BOJOH,
OpoMoM).

6 [IpencraBnenus o | Peaknus monuMepusanuu 3TU- J1. OOpasibl pa3nu4HbIX U3- | PeryiastuBHble: YUUTHIBAIOT IPABUIIO B TIJIAHUPOBAHUU
IMOJIMMEpPax Ha sneHa. [lonmuaTHiieH u ero 3Havue- | JeNHi U3 HOJMATHIICHA. ¥ KOHTpOJIe criocoba pemenus. [losnasarenbHeie:
(54) pHMEpe TOMH- e VCIonE3yr0T MOMCK HEOOXOMMMON HHGOPMAIHH [T
STHICHA BBITIOJTHEHU S y4eOHBIX 3aJaHUI C UCIIOJIB30BAaHUEM
' y4eOHOM TuTeparypsl. KOMMyHUKaTHUBHBIE:
VY4YUTBIBAIOT pa3HbIE MHEHUS U CTPEMSTCA K
KOOPJMHAILINY PA3IMYHbBIX TO3UIUNA B COTPYAHUYECTBE.
7 IIpuponusle uc- IIpupoaHbIi ra3, ero cocras u . Komnexuus «Hedrp u PerynaruBHble: YUUTBIBAIOT IPABUJIO B IIIAHUPOBAHUU
TOYHMKH YIVIEBO- | IPAKTUYECKOE UCIOJIB30BAHUE. MPOIYKTHI €€ rmepepadoTkuy. | 1 KOHTPOJIE criocoba pemennst. [losHaBarenbHbIC:
(55) nopoios. Hedrs | Heds, mpoiykTs! e& mepepa- HICrIonp3yioT MOMCK HeoOX0 MOl HHGOpMAIUH IS
H IPMPOIHEI 43, | GOTIH  HX IPAKTHIECKOS BBITIOJTHEH U yI€OHBIX 3aJaHUM C UCITIOIB30BaHUEM
’ y4eOHOM TuTeparypsl. KOMMyHUKaTHBHBIE:
UX IpUMEHEeHHe. | ucnoisbzoBanue. CrocoOsl
_ Y4YUTBHIBAIOT pa3HbI€ MHEHUS U CTPEMSITCA K
3alIMTBl OKPYXKAIOWIEH CPENBI OT KOOPIMHAI[UY PA3IMYHBIX IO3UIHUH B COTPYAHUYECTBE.
3arpsi3HEHUs. HeThIO U
NpoayKTamMu e€ mepepadoTKH.
MUPTHI. MUPTHI — IPEACTABUTEIH KU~ . a3lbl 3TaHOJa U TJIU- €METHBIE: 3HATh XUMUUEC CUMBOJIUKY U
8 C C 06 IT 3
(56) CIIOpoAcCOoAepKallMX opraHnuue- | nepuH. KauectBennas peak- | GopMmysabl MeTaHOIa, TAHOJA U IJIHIEpUHA. YMETh

CKHMX coequHeHNM. OU3NICECKue
U XUMHUYECKHE CBOMCTBA CIIUP-
TOB. ®HU3HOJIOTHYECKOE ACHCT-
BHUE HAa OPraHW3M METaHoJIa U

LMl HA MHOTOATOMHBIE
CIIUPTHI.

JI.18. CBoiicTBa MNIHIEpUHA.

Ha3bIBATb CIITUPTHI (MCTaHOJ'I, 39TAaHOIJI, FJ'II/IIIepI/IH) 10 UX
XUMHYECKUM (POpMyliaM; XapaKTepU30BaTh CBS3b

MEK/Ty COCTABOM M CBOMCTBAMH CIIUPTOB; XUMUYECKHE
CBOICTBA ME€TaHOJIa ¥ ATaHOJa (TOPEHHE); ONPEAETAT
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9TaHOJIa.
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MIPUHAIJIEKHOCTb METAHOJIA, ITAHOJIA U ITIULIEPUHA K
KJ1accy CIUPTOB;

CocTaBisTh ypaBHEHUSI PEAKLHil, XapaKTepu3yIolme
XUMHYECKHE CBOMCTBA METAaHOJIa U ITaHOIIA (TOPEHUE);
MCIIOJIb30BaTh TPUOOPETEHHBIE 3HAHUS B TPAKTHYECKON
JESTEIBbHOCTH U MTOBCEIHEBHOM KU3HU IS
KPUTHYECKOM OLIeHKHU MH(pOPMALIMK O METAHOJIE U 3Ta-

HOIJIE.

9 Kap6onoBbie ku- | YkcycHas kuciorta, e€ cpoiictBa | [I. B3aumoneiictBue ykcyc- PerynarnBHbIe: YUNUTBIBAIOT IPABUIIO B INIAHUPOBAHUH
CJIOTHI. Y IPUMEHEHHE. YKCYCHAsI KU- HOI KHCIIOTHI ¢ MeTa/laMy, | ¥ KOHTPOJIC Cloco0a perieHusl. H93HaBaTeHBHHe3
(57) CJI0Ta — KOHCEPBAHT MHMIIEBBIX OKCHJIaMH METAJIJIOB, OCHO- Vcnone3yror monck HeO6XOHH11’[OH MH(pOpMALIH [
IpoIyKros. CTeapHHOBAA Kii- BAHISIMIL 1 COISIMIL BBITIOMHEHHS y4eOHBIX 3aJJaHUM C UCTIOJIb30BAaHUEM
y4eOHOi tuTepaTypbl. KOMMyHUKAaTHBHBIE:
CJI0Ta — LPCACTABUTE]LE KIPHBIX Kontponu T nericTBUE naptHepa. [IpeameTHble:
POJIMPYIOT A pTHEDPA. 1IpE
KapOOHOBBIX KHCIIOTI. 3HaTh XMMUYECKYIO CHMBOIMKY M (JOPMYJIBI YKCYCHOM U
CTEapUHOBOM KUCTIOT. YMETh Ha3bIBaTh YKCYCHYIO U
CTCapUHOBYIO KHCIIOTY TIO HX XUMUYECKIM (popmyriam;
XapaKTepHu30BaTh CBS3b MEXKAY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMU KU CJIOT; XUMHYECKUE CBOMCTBA YKCYCHOMU
KUACIIOTHI (00IIMEe ¢ IPYTUMHU KUCIIOTaMH); OTPEIEIISTh
MIPUHAJIEKHOCTh YKCYCHOM U CTE€aApUHOBOM KHUCIIOT K
oTpeeIEHHOMY KIIACCy OPTaHUYECKUX COSAMHCHUM;
HCIIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS B IPAKTUUECKOU
JeSITeTbHOCTU U TTOBCEIHEBHOM KU3HU IS
0e30macHOr0 0OpAaIIeHHS C YKCYCHOW KHCIIOTOM.
10-11 | buonoruuecku 2Kupsl B mpupoze u ux npume- J1. KauecTBeHHas peakuus Ha | PeryastuBHsble:
Ba)KHBIE BEILE- Henwue. benku, nx cTpoeHue u Kkpaxmai. ['openue OeIKoB. Paznmu4aaroT cioco u pe3ynbTar AerCcTBHS
(58-59) | orpa- KB, Guonornueckast posts. [mokosa, | A LIBeTHbIe peakuiu Genkos. | TlosnaparenbHbie:

O€JIKH, YIrIeBOIbI.

KpaxmaJl | IeJUTI0I03a (B CpaB-
HEHUH ), UX OMOJIOTHYECKAs POJIb.
KanopuiiHOCTh O€IKOB, )KUPOB H

JI. 19. BzaumogeiicrBue
KpaxMajia ¢ HOJ0M.
JI. 20. BzaumogeiictBue

TJTFOKO3BI C THAPOKCHIOM
menu (I1) 6e3 HarpeBaHus u

Brnanmeror o0mmM nmprueMoM pelieHus 3a1a4
KomMmyHnukatuBHbIe: JloroBaprBaroTCsi O COBMECTHOM
NEeSITeTbHOCTH, TPUXOJAT K O0IIEMY PEIICHUTO
DopMUPYIOT YMEHHS UCITOIB30BATh 3HAHUS B OBITY
[IpenmeTHbIe: YMETh XapaKTepHU30BaTh HAX0XKICHHUE B
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MPUPOJIE U IPUMEHEHHUE KUPOB; COCTaB, (PU3NUECKUE
CBOWCTBA M MPMEHEHHE TITIOKO3bI, KpaxMaiia
[EJUTION03bI; (M3UUECKUE CBOMCTBA OCIKOB U X POJIb B
OpraHusme.

12 JlexapctBennbie | [lonsrue o nekapcrBax kak xu- | . OOpa3isl iekapcTBEHHBIX | PerynstuBHbBIC:
60 npenaparsl; MHOTEPANEBTUYECKUX MIPENapa- | mpernaparos. Paznuyaror crioco0 1 pesynbTar AeicTBus
(60) npoGieMsl, cBi- | Tax. I'pymmsl nexapers. beso- TlosnasarenbHbre:
Brnaneror o6mmmM nmprueMoM pelieHus 3a1a4
3aHHBIE C UX MIPU- | TACHBIE CIIOCOOBI MPUMEHEHUSI.
KoMMyHUKaTHBHBIE:
MEHECHHUEM. i
JloroBapuBaroTCsi O COBMECTHOM JEATENBHOCTH,
MPUXOJIAT K OOIIEMY pEILeHU0
DOopMUPYIOT YMEHHS MCIIOIH30BATh 3HAHUS B OBITY.
Tema 5. O0001mieHUe 3HAHMI IO XMMHUM 32 KyPC OCHOBHOM HIKOJIbI (8 4acoB)
1 [lepunonnueckuit | Ilepmognueckuit 3akon JI.1. PerynaruBHbIe: YUNUTBIBAIOT IPABUJIO B INIAHUPOBAHUU
3aKOH U IEPUO- MeHHeﬂeeBa_ HepI/IOI(I/IquKa}I " KOHTPOJIC crocoba PEUICHUSA . Ilo3HaBaTenbHEIE:
(61) Hcnone3yroT nouck HeoOxoauMoi nHdopmanu ass

JIMYecKas CHC-
TeMa XUMHYISCKUX
anemenToB JI.M.
Menneneesa B
CBETE YYCHUS O
CTPOEHUHM aTOMA.

CHCTEMa XUMUUYECKH X IJIEMEHTOB
J.N. MenneneeBa — rpa-
¢duueckoe otobpaxenue Ilepuo-
JNYEeCKOro 3akoHa. DU3nUecKuit
CMBICJI HOMEpa 3JIeMEHTa, HO-
Mepa epuoia ¥ HoMepa rp yIibl.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB 2JIEMEHTOB B [TEpUOIaX
U rpynnax. 3HaueHue
Ilepronnueckoro 3akoHa u Iie-
PUOANYECKON CUCTEMbI XUMHYE-
ckux anemMeHToB .M. Menne-
neeBa

BBITIOJIHEHU S YYEOHBIX 33JJaHUM C UCIIOIB30BAHUEM
ydeOHoOM uTepaTypbl. KoMMyHUKAaTHBHBIE:
YYUTBHIBAIOT pa3HbIE MHEHUS U CTPEMSITCS K
KOOPJMHAIUY PA3IMYHBIX TO3UIIUHA B COTPYIHUYECTBE
[Ipenmertnbie: 3HATh XUMUYECKUE TTOHSTHUSL:

XUMUYECKHUI 3JIEMEHT, aTOM; OCHOBHBIE 3aKOHBI XUMHUU:
[Tepuoauuecknii 3aKkOH. YMETh Ha3bIBaTh XUMUYECKHUE
AJIEMEHTHI TI0 UX CUMBOJIaM; OOBACHATH (PU3NUECKUI
CMBICJT aTOMHOTO (TIOPSAKOBOT0) HOMEpa XUMUUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIBI U TTEprOoJa, K KOTOPBIM
3JIEMEHT NPUHAJIEKUT B iepuoanyeckon cucreme J1.1.
MeHnieneeBa; 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
AJIEMEHTOB B IpeJIeiax MaJlbIX EPHOIOB ITIaBHBIX

MOATPYIIII.
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(62)

Ctpoenue Be-
ITIECTB.

TuIsl XUMHYECKUX CBS3CH, TUIIBI
KPUCTALITNYECKUX PEHIETOK.
B3anmocBsI3b CTpoeHus U
CBOMCTB BEIIIECTB.

. Kpucrammueckue pe-
ETKU anMasa U rpagura.

[lo3naBaTenbHbIe: 001ICyIeOHbIE — aHATU3UPOBAT,
CpaBHHMBATH K 00001IATh HM3ydeHHBIC TOHATHS. CTPOUTH
JIOTUYHOE PACCYXKJICHUE, BKIIIOYAsl YCTAaHOBJICHUE
MPUYMHHO — CJIEJICTBEHHBIX CBsi3el. CMBICIIOBOE UTEHUE
KaK OCMBICIICHHE I1eJT1 YTCHHS U BHIOOD BHJIa YTCHUSI B
3aBUCHUMOCTH OT II€JIH. JTOTHYECKIE —
KOMMYHUKATHBHBIC: TIJIAHUPOBATH yueOHOE
COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU, BJIAJIEThH
MOHOJIOTHYECKON U THAJIOTUYECKON (popMaMu pevr B
COOTBETCTBUM C HOPMaMU POJHOTIO S3bIKA; BbIPAXKATh
CBOM MBICJIH C JOCTATOYHOM ITOJTHOTON U TOYHOCTEIO,
OTCTauBaTh CBOIO TOUKY 3PEHUS,

MPUBOAMTH APTYMEHTHI, MTOATBEPkKAast UX (paKkTamu
peryasTUBHBIC: IPUHUMATH YUEOHYIO 3a7a4y,
a/ICKBaTHO BOCIIPHHUMATH UH(QOPMAITUIO YIHTEIIS,
paboTath ¢ TekcTOM maparpada, COCTaBIATh IJIaH
OTBETa, padOTaTh IO IJIaHY, UCTIOJIb3YS CHEIHAIBHO
MOJ00paHHbBIE CPEJICTBA. YMEHUE OIICHUTH CTCIICHB
yCIlexa WJIM HEYCIIEXa CBOEU AESATENbHOCTH
JImyHocTHBIE yMeHUS: (GOPMHUPOBAHHE OTBETCTBEHHOTO
OTHOUIICHHS K YUCHUIO

[IpenmerHbie: 3HATh XUMUYECKUE TTOHSTHS:

aTOM, MOJIEKYJIA, UOH, XUMUYECKasl CBSI3b.

YMeTh XxapaKkTepu30BaTh CBSI3b MEXKIY COCTABOM,
CTPOCHHEM M CBOMCTBAMM BEIIECTB; ONMPEACIATh THUIT
XUMHUYCCKOM CBSI3M B COCTUHECHUIX.

(63)

Knaccuduranms
XUMUYECKHX Pe-
aKIuH.

Knaccudukanust XuMHUUECKUX
PEAKIHiA 110 Pa3INnYHBIM MIPH-
3HaKaM (4MCJIO U COCTaB pearu-
PYIOIIMX ¥ 00pa3yroImXcs Be-

PerynarusHsble:

VY4uTHIBAIOT IPABUJIO B IUIAHUPOBAHUH U KOHTPOJIE
croco0a pereHusl.

[ToznaBarenbHbie: MCIIONB3yIOT OMCK HEOOXOAUMMOM




IECTB; TETIOBOM d(pdekT; uc-
MOJIB30BaHME KaTAIM3aTopa; Ha-
MpaBJICHUE; UBMEHEHHUE CTETIe-
HEH OKHCIICHUS aTOMOB).

WH(pOpMAIUHY 171 BHITIOTHEHU S y4eOHBIX 3aJaHUH C
WCITOJIh30BaHUEM YICOHOM JINTEpaTyphI
KommyHUKaTUBHBIC: YUUTHIBAIOT Pa3Hble MHEHHS U
CTpEeMSITCS K KOOpJIUHAIIUU PA3IMYHbBIX TO3UIUN B
COTPYIHUYECTBE

[IpenmeTHble: HaydaThCsl OMPEAEISATH TUIIBI
XAUMHYECKUX PEAKIUiA; BO3MOKHOCTD MPOTEKAHUS
peaxmuit HFOHHOTO OOMEHA; COCTABJIATh YPaBHECHUS

XUMHYCCKUX peaKuHﬁ.

(64)

DIIEKTPOJIUTH -
yecKast
T CCOLIUAITHS.

SJ'IGKTpOJ'II/ITBI, HCOJICKTPOJINTHI,
QJICKTPOJIUTHYICCKAA
Jucconuanus, JUI10Jb, CTCIICHb
JUCCOMalM, aCConualusia

[IpenMeTHbIE YMEHHUS: AOIKHBI 3HATh: OMPEACTICHUS
MOHSTUM «AJIEKTPOIUTAYECKAS AUCCOLIHAIIHSY,
(QIIEKTPOIIUTEIY, «HEICKTPOIUTH», HOHHBIC
YpaBHEHMSI PEaKLMi: JTOJKHBI YMETh COCTaBJIATh
YPaBHEHU S IUCCOLMAIMN OCHOBAHU M, KUCIIOT, COJIEH;
MOHHBIC YPABHECHUS PEAKIIUH - TOJIHBIE U KpPaTKUe
Mo3HaBaTeNbHbIE: O0IeydeOHbIE - OPraHU30BBIBATh
CBOIO Y4EOHYIO JIESITENBHOCTD; (POPMYIUPOBATH OTBETHI
Ha BOIIPOCHI YUUTENS; Y4aCTBOBAThH B TPYNIIOBOMN
paboTe; OCYIIECTBISATh MOMCK U OTOOP HCTOYHUKOB
HeoOxommMon nHGOPMAIMK; CHCTEMAaTH3UPOBATh
nHpopMaIuio; GopMyaIupoBaTh MpoOIEeMy; JIOTUYECKHE
- COCTaBJIATH 11€JI0€ U3 YacTei, B TOM YHCIIe
CaMOCTOSITEIBHO JI0CTPAauBaTh C BOCIIOJTHEHUEM
HEIOCTAIONUMX KOMIIOHEHTOB; PeryJIITUBHBIC:
MPUHUMATh YIeOHYIO 3a/1a4y; BOCIIPUHUMATh
MH(POPMALINIO YIUTEIIS; IIeJIeToJIaranue -
OCYIIECTBJISTh TTOCTAHOBKY yueOHOI 3a/1aun Ha OCHOBE
COOTHECEHUSI TOTO, YTO YK€ U3BECTHO OOYyJaro UM CsI, H
TOTO, YTO €Il HEe U3BECTHO. KOMMYHHKATHBHBIE:
MIJIAHUPOBATH Y4€OHOE COTPYAHUUYECTBO C YUUTEIEM U
CBEPCTHHUKAMH; BBIPA’KaTh CBOM MBICIIN C JOCTaTOYHOMN
MOJIHOTOM ¥ TOYHOCTBIO; IPUHUMATD y4acTHE B
JIMCKYCCHH; UCTIOIB30BATh PEUYEBHIE CPENICTBA JIIS
JMCKYCCUU U apTyMEHTAIlMH CBOEH MO3HUIINH;




JINYHOCTHBIE YMEHU S : CAMOOIIPEAECIIEHNE — IIPOSIBIISIOT
MHTEJUIEKTyaJIbHbIE U TBOPUYECKUE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOLICHHE K O0Y4EHHIO

5-6 Knaccudukanust | [IpocThie U ClIOKHBIE BEIIECTBA. PerynaruBneie: Paznuuator croco0 u pe3ynprar
BCILICCTB. I'eneTnyeckue psapl MeTasia, JEHCTBHS
(65-66) HemeTaa. OKCHb! (OCHOBHBIE [lo3naBatenbHbIe: BnageoT oOumM mpueMom perieHus
U KUCJIOTHBIE), TUAPOKCHUIBI (OC- 3aiad .
KomMyHukatuBHbIe: JloroBaprBatoTCsi O COBMECTHOM
HOBAHH M KHCJIOTBI), COIIH: CO- JESITEIbHOCTH 110/ PYKOBOJCTBOM YUHUTENS
cTaB, Kiaccuukanys u ooume ®OopMUPYIOT TOHUMAHUE OCOOEHHOCTEN KU3HU U TPyJa
XMUMHYECKHE CBOMCTBA B CBETE B YCJIOBUSIX HH(pOPMATH3AIUK O0IeCTBA
TEOPUH JIIEKTPOIIUTUUECKON [IpenMeTHBIE: TOHUMATD KIACCH(UKAIINIO BEILIECTB,
JUCCOLMAIMU U TPECTaBICHU I MOHSTHE HJIEKTPOJIUT U HEANEKTPOJIUT, OKUCIUTEID U
00 OKHCITUTENbHO-BOCCTAHOBU- BOCCTaHOBUTEIIb.
TEJbHBIX PEAKIIUsX. YMeTh Ha3bIBaTh: COEIMHEHUS U3YUEHHBIX KIaCCOB;
OOBSICHSITB:
CYILHOCTb PEaKIIMii HOHHOTO 0OMEHa; XapaKTepru30BaTh:
XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U OCHOBHBIX
KJ1aCCOB HEOPTaHWUYECKUX COEIMHEHMI; OTIPEeIATh
COCTaB BEILECTB 10 UX (Gopmymnam;
MIPUHAJIEKHOCTh BEILIECTB K OMPENEIEHHOMY KIaccy
COEIMHEHHU; COCTaBIATh (POPMYJIbl HEOPraHMYECKUX
COCIMHEHUU U3YUYECHHBIX KIIACCOB.
7 Urorosas Hayyamcs 06001mate nHGopMAaIUIO 1O TEME B BUJIE
KOHTPOJIbHAA CXEM, BBIITOJIHATE TCCTOBYIO pa60Ty
(67) Perynstuuble: Paznuuaior criocob u pesynbrar

pabota 3a Kypc
OCHOBHOM ILIKOJIbI

NENCTBUSA

[lo3naBarenbHbIE:

OBnazieroT o0IMM MPUEMOM PELIeHUs 3a/1a4
KommyHukatuHbie: KoHTponupyroT aelicTBus
napTHepa

VIMEIOT 11e10CTHOE MUPOBO33pEHNE, COOTBETCTBYIOILEE




COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKHU.

8 Xumnueckoe 3a- | [Ipobiaembr 6e30macHOro uc- PerynsatusHble:
68 IPSA3HEHUE OKPY- | MOJIb30BAHUS BELIECTB U XUMM- Pasnnyarot crocob u pesysibTar AeHCTBHS
(68) KAroOIIeN Cpe/ibl U | YECKUX PEaKIUii B TOBCEIHEB - losnapaTenbHbIe:

Bragerot o0nmM npueMoM perieHus 3a/1a4

€ro MOCJHEACTBUSA. | HOM XKU3HU. TOKCHUYHBIE, TOPIO- N
KommyHnukaruBHbie: KOHTpOIMPYIOT ACHCTBUS

3all[I/ITa yue u B3prBO0HaCHBIe BCIIIC- napTHepa
MIPOCKTOB. cTBa. BBITOBAst XUMUYECKast HNMeroT 11enocTHOe MUPOBO33PEHNE, COOTBETCTBYIOIIEE
TPaMOTHOCTb. COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH

[IpenmeTHbIe. YMETH HCIIONB30BATh IPUOOPETEHHBIE

YKU3HU JUIs1 0€3011acCHOTO OOpAaIleHMs C BEIIECTBAMU U
MaTepraIaMu;

9KOJIOTHYECKH TPAMOTHOTO TIOBEACHHS B OKPYKAOIIeH
Cpe/ie; OLICHKH BIMSHUN XMMHYECKOTO 3arpsi3HCHUN
OKpY)KAIOIIeH CpeJibl Ha OPTaHU3M YeJIOBeKa.

Kpurepuu 1 HOpMbI OLlEe HKM 3HAHUH 00y4aK0IMXCs

1. OneHka yCcTHOro orBeTa

Ouenka "5" craButcs, eciiv 00yJarONMIiCs:

1. moxka3piBaeT TYOOKOE€ W TIOJIHOE 3HAHWE W TOHMMAaHHWE BCEro 0o0BEMa MPOTPaAaMMHOTO MaTepualia; IMOJHOE TMOHWMAaHWE CYIHOCTH
paccMaTpUBaEMBbIX OHATHH, SIBJIEHUH U 3aKOHOMEPH OCTEW, TEOPUI, B3AMMOCBSI3EH;

2. yMeeT COCTaBHTH IMOJHBIA M TMPABUIBHBIM OTBET HA OCHOBE M3YyYCHHOTO MaTepuaia; BBIJICIATH TJIABHBIC TOJIOKECHHS, CaMOCTOSTEIHLHO
MOJATBEPKIaTh OTBET KOH KPETHBIMHU MPUMEPaMH, (JaKTaMu; CAaMOCTOSATEIIBHO H apTYMEHTHPOBAHO JeNIaTh aHaJIN3, 0000 IIeH U, BEIBO/IBI; YCT aHABJIUBATh
MEXITPEIMETHBIC (Ha OCHOBE paHee MPHOOPETEHHBIX 3HAHWH ) U BHYTPUIIPEIMETHBIC CBSI3U; TBOPUYCCKU MPUMEHSTH TOJIYdCHHBIC 3HAHUS B HE3HAKOMOU
CUTYyallMW; TIOCJIEIOBATEIbHO, YETKO, CBS3HO, OOOCHOBAHHO M 0€30mMOO0YHO wH3jaraTh y4eOHBIM MaTepuall; JaBaTh OTBET B JIOTHYECKOU
MOCJIEZIOBATENIFHOCTA C HCIOJB30BAaHUEM MPUHSITON TEPMUHOIOTUU; JeNaTh COOCTBEHHBIE BBIBOABL, (OPMYIHPOBATH TOYHOE OMPEICICHHE H
HCTOJIKOBAHWE OCHOBHBIX TOHSTHI, 3aKOHOB, TEOPHUI; IPH OTBETE HE MOBTOPSTH JOCIOBHO TEKCT y4C€OHWKA; M3JIaraTh MaTepUall JINTEPATYPHBIM
SI3BIKOM ; TIPABUJIBHO M OOCTOSATEILHO OTBEYATh HA JOIMOJHHUTEIBHBIC BOIPOCH YIUTENS; CAMOCTOSTEIFHO W PallMOHAIBLHO MCIOIB30BATh HATIISITHBIC
MOCOOMSsI, CIPaBOYHbIE MaTepPHANIbI, YUCOHHUK, TOMOTHUTENBHYIO JINTEPATYPy, MEPBOMCTOUHHUKH; MPUMEHSITh CUCTEMY YCIOBHBIX 0003HAYCHHH TpU

3HAaHUsA B HpaKTquCKOﬁ ACATCIBHOCTHU U HOBC@,HHGBHOﬁ




BEJICHUH 3aIUCel, COMPOBOXKIAIONMX OTBET; CIOJIB30BaHME JUIsl I0Ka3aTeNIbCTBA BHIBOIOB U3 HAOIOJICHUI U OIIBITOB;

3. caMOCTOATENBHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJTy4eHHbIC 3HAHHS B PEIIEHUU MPoOJIeM Ha TBOPUYECKOM YPOBHE; OMYCKaeT He
0ojiee OJIHOTO HEMO0YETA, KOTOPBIM JIETKO MCIPABIISCT MO TPEOOBAHMIO YUUTENsI; UMEET HEOOXOJAMMbIE HAaBBIKM PabOTHI C MpuOOpaMu, YepTexKamHu,
cXeMaMH U rpadukaMu, CONMYTCTBYIOIIMMHU OTBETY; 3allMCH, COIPOBOXKIAIONME OTBET, COOTBETCTBYIOT TPEOOBAHU M.

Ouenka "4" craBuTcs, eciny 00ydaroumncs:

1. moka3blBaeT 3HaHUSA BCETO M3Yy4EHHOIO MPOrPaMMHOIO Marepuaia; JaéT MOJHBIM M MPaBUIIBHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPHIi;
HEe3HAUUTENbHbIC OIMOKH U HEJOUYETHI TP BOCIIPOU3BEICHUH U3YUEHHOTO MaTepuara, OorpeieleHns MOHATHH J1aJl HEeMOJH ble, HeOOobIe HETOYHOCTH
IIPH UCIOJIb30BAHMU HAayYHBIX TEPMUHOB HJIM B BBIBOJIAX U 0000 IIIEHU X U3 HAOIIOJEHUIN U ONBITOB; MaTeprall U3j1araeT B ONPeeIeHHON JIOTHYE CKOM
MOCJIeI0BATEIbHOCTH, MPU 3TOM JIONYCKaeT OJHY HEeTpyOyro onmMOKY UM He Oosee ABYX HEJOYETOB M MOYKET MX MCIPABUTh CAMOCTOSITEIbHO IPU
TpeOOBAHMH WIIH TTPY HEOOIBIION MOMOIIM MPETOAaBATENs; B OCHOBHOM YCBOMJI yU€OHBIN MaTepua; MOATBEPKIAET OTBET KOHKPETHBIMH IPUMEPaMHU;
IIPABUJIBHO OTBEYAET Ha JIOMOIHUTEIbHbIE BOIPOCH! YIUTEIIS,;

2. yMeeT CaMOCTOSITEIbHO BBIJICNAThH IVIAaBHBIE MOJIOKEHUS B M3yYEHHOM MaTepuaie; Ha OCHOBAaHUM (JaKTOB U NMPUMEPOB 0000IIATH, /eaTh
BBIBO/IbI, YCTaHABIMBATh BHYTPHUIIPEIMETHBIC CBS3HM; NMPUMEHSTH IOJYYCHHBIC 3HAHWS HA TMPAKTHKE B BUAOM3MEHEHHOW CHUTYallMH, COOJIOAATH
OCHOBHBIE IIPaBUJIA KYJIBTYpPbl YCTHON pE4M M COMPOBOXKAIOIIEH NHCbMEHHOM, HCII0JIB30BAaTh HAyYHbIE TEPMHUHBI,

3. He obnamaeT JOCTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOM JIMTEPATYPOd, yACOHUKOM, TEPBOUCTOUHUKAMH (ITPABUIBHO OPUEHTUPYETCS, HO
paboTaeT MeAJIEHHO); IOIyCKaeT HEerpyOble HapyLIeHUsl MpaBuJl 0pOpMIEHHUS NUCbMEHHBIX padoT.

Ouenka "3" craBuTCs, eciy 00ydaroumncs:

1. ycBOMII OCHOBHOE COJIep)KaHHe y4eOHOTO MaTepraia, HMeeT MpoOeNbl B YCBOGHUH MaTepHalia He MPENsSTCTBYIO e NATbHEH IeMy YCBOSHHUO
POrPaMMHOTO MaTepuaa;

2. MaTepual u3jaraeT HeCuCTeMaTu3UpOBaHHO, PparMeHTapHO, HE BCET/Ia MOCIEI0BATEIbHO;

3. moKa3bpIBaeT HEJOCTATOYHYIO C(POPMHPOBAHHOCTH OT/ACIBHBIX 3HAHUW U YMEHHI; BRIBOBI M O00OIIEHUS apTyMEHTHPYET C1a00, JOMYCKaeT B
HHUX OIIMOKH;

4. nonycTuis ONMOKU U HETOYHOCTH B UCIIOJIb30BAaHUU HAyYHOH TEPMUHOJIOTHH, OIIpeIe/IeHUs TOHATHH Aa] HeIOCTaTOYHO YETKHE;

5. He HCIIONB30BAN B KaYeCTBE JOKA3aTEILCTBA BBHIBOABI M O00OMICHUSI M3 HAOMIONEHUHA, (PAKTOB, ONBITOB WJM JONMYCTHJI OUIMOKA TPH HX
U3JI0KEHUH;

6. UCHBITHIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOIUMBIX ISl PELICHHUS 3a/1au Pa3IUYHbIX THUIIOB, IPU OOBSICHEHWH KOHKPETHBIX
SIBJICHU I Ha OCHOBE TEOPUI M 3aKOHOB, WJIH B TIOJITBEPIKACHUN KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MTPUMEHEHH S TEOPHIL;

7. OTBEYAeT HEMOJHO Ha BOIPOCHl yuuTens (YImyckass U OCHOBHOE), MM BOCIPOM3BOAMT COJIEpKAHME TEKCTa ydyeOHMKA, HO HEJI0 CTAaTOYHO
MOHMMAET OTJECNBbHBIC TIOJIOKEHH S, UMEIOLE BAKHOE 3HAYCHHE B 3TOM TEKCTE;

8. 0OHapyXHBaeT HEAOCTaTOUYHOE MOHUMAaHUE OTAEIbHBIX MTOJIOKEHUH TIPY BOCIPOU3BEICHUN TeKCTa ydeOHUKa (3arucel, epBOMCTOUHUKOB)
WJIM OTBEYAET HEMOJIHO Ha BOIIPOCH! YUUTEINS], TOMYCKasi OHY-/1BE IpyOble OIIMOKH.

Ouenka "2" craBuTcCs, €cinu 00ydaroumncs:
1. He yCBOMII 1 HE PACKPBLI OCHOBHOE COJIEpKaHUE MaTepHaa,;
2. He JienaeT BHIBOJIOB M 0000IICHUH.



3. HEe 3HAeT ¥ HE MOHMUMAET 3HAYUTENHHYIO0 WJIH OCHOBHYIO YacTh MPOrPaMMHOIO MaTepHala B mpejenax MoCTaBJICHHBIX BOIIPOCOB;
4. nnu umeer cnabo cpopMUpOBaHHBIE M HETIOIHBIE 3HAHUS U HE YMEET MPUMEHSTh UX K PEIIEHUI0 KOHKPETHBIX BOIIPOCOB U 33734 110 00pasiy;
5. Wiy mpu oTBeTe (Ha OJIMH BOIPOC) OMYCKAeT OoJiee IBYX IPyOBIX ONMOOK, KOTOPhIE HE MOXKET UCTIPABUTH IaXKE TIPU MOMOITM YIUTEIS.

2. OueHKa IKcnepuMeHTAJIbHBIX YMe HUll (MPaKTH4YeCKUX padoT)

O1ieHKa cTaBUTCA HA OCHOBaHUU HAOIIOACHHS 32 O0YyJaloMMUCS U MUCbMEHHOTO OTYeTa 3a padoTy.
Ouenka "5" craButcs, eciiv 00yJaronMiics:

1. mpaBUIIBHO ONIPEAENUI LEb ONBITA;

2. BBITIOJIHIII paboOTy B TOJIHOM 00BEME € COOIIIOIEHHEM HEOOX0AUMOH MOCIIeIOBATEIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHU;

3. CaMOCTOSITEIbHO U PAlMOHAIBHO BHIOPAI U IIOATOTOBYII JJISl ONBITa HE00X0[MOe 000PYJOBAHHE, BCE OMBITHI TPOBEN B YCIIOBUSX U PEKUMAX,
o0ecreynBaloNMX MOJyYeHHE Pe3yIbTaTOB U BHIBOJAOB C HAUOOJIbILEH TOYHOCTHIO;

4. Hay4HO IPAMOTHO, JIOTHYHO OIKcal HaOM0JeHHUs U c(hopMYIIMpOBall BBIBOIBI M3 ONbITA. B mpeacTaBIeHHOM OTYeTe MPAaBUIIBHO U aKKypaTHO
BBITIOJTHUJI BCE 3AITMCH, TAOJIHUIIbI, pUCYHKH, YEPTEKH, TPAPUKH, BEIYUCICHUS U CAETIall BHIBOJIBI,

5. IpOSBIIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (MTOAEP)KUBACT YUCTOTY pabOUYero MecTa U MopsiioK Ha CTOJIE, SKOHOMHO UCIOJIb3YeT
pacxo/iHble MaTepuallbl).

6. SKCIIEPUMEHT OCYIIECTBIISIET TIO0 MJIAHY C YIETOM TEXHUKU O€30IaCHOCTH M IPAaBHJI Pa0OTHI ¢ MaTepruaIaMy U 000pyIOBaHUEM.

Ouenka "4" craBuTcs, ecinu oOydaronmiics BBIMOIHUI TpeOOBaHuUs K olieHke "S", Ho:

1. onbIT IPOBOUI B YCIOBUSX, HE OOECIIEUNBAIOLUMX JIOCTATOUHON TOYHOCTH U3MEPEHMUI;

2. v OBITIO TOMYIIICHO JBAa-TPH HE0UYETA;

3. unu He 6osee OIHOM HETpyOOi ONMOKH U OJTHOTO HEJloueTa,

4. UK SKCIIEPUMEHT MPOBEJEH HE MOJTHOCTHIO;

5. WM B ONMCaHUM HAOJIOJIEHU I U3 OMBITA JOMYCTUIT HETOYHOCTH, BBIBO/IBI CAETIAN HEOIHbIE.

Ouenka "3" craButcs, eciiv 00yJaronmMiics:

1. mpaBUIIbHO ONIPEAETUII LIENb ONBITA; PA0OTY BBINOJHSET IPAaBUILHO HE MEHEE YEM HAINOJOBUHY, OIHAKO 0OBbEM BBHINOJHEHHON YaCTH TaKOB,
YTO MO3BOJISIET MOTYYUTh IPABUIIbHBIE PE3YIbTAThl U BHIBOBI IO OCHOBHBIM, IPUHIUIINAIBHO BaKHBIM 337ja4yaM paboThI;

2. wnu noadop o6opyaoBaHMs, 00BEKTOB, MATEPHAJIOB, a TAKOKE pabOTHI 10 HaYaJly OIBITA TPOBEJ C MTOMOLIBIO YIUTENS; UJIU B XO/1€ IIPOBEACHUS
OIBbITA U U3MEPEHU I ObUTH JOMYIIEHBl OUMOKM B ONMHMCAHUH HAOMI0IEH UM, POpMYITHPOBaHUH BHIBOJIOB;

3. ONBIT MPOBOJIMJICS B HEPALIMOHAIBHBIX YCJIOBHSX, YTO MPUBEIIO K MOTYYSHHUIO PE3YAbTATOB C OOJIBIICH MOTPEHOCThIO; UM B OTUETE ObUIH
JIOMYIIEHBI B OOIIEH CII0XHOCTH HE 6oJiee IBYX OMMOOK (B 3aIUCSIX €IUHUIL, U3MEPEHUSIX, B BHIYMCICHUSX, TpaduKkax, TabIUIaX, CXeMax, aHaInu3e
MOTPENHOCTEH | T.1.);

4. nomyckaeT TpyOyr0 OIIMOKY B XOJ€ dKCIIEpUMEHTA (B OOBSICHEHUH, B OPOPMIICHHH padOThI, B COOJIIOICHUH TTPABUII TEXHUKU 0€30MaCHOCTH
npu paboTe ¢ MaTepruaiaMi U 000PYIOBaHKEM), KOTOPasi UCIPABIISETCS 110 TPEOOBAHHIO YIUTEIIS.

Ouenka "2" craBUTCS, €ClM 00yJarOUMHCS:



1. He OMMPCACIINII CAMOCTOATCIIbHO LICJIb OIIbITA; BBIITOJIHHJI pa60Ty HEC IMOJIHOCTBIO, HC ITOATOTOBHJI HY’KHOC O60py,HOBaHI/Ie " 00beM

BBINIOJIHEHHOU YaCTH pa6OTbI HC MMO3BOJISCT CACIATh MPABUJIBHBIX BEIBOAOB;

2. VJTH OTIBITHI, U3MEPEHUs1, BBIYMCIICHUSI, HAOJTFOICHU I TPOU3BOIMIINCh HEMPABHIIEHO;

3. UM B x0/ie paObOThI U B OTUETE OOHAPYKIIIUCHh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYEHHbIE B TPEOOBAaHMSX K OlLleHKe "3";

4. morryckaet aBe (1 OoJiee) rpyOble OMMOKH B XOZ€ IKCIICPUMEHTA, B OOBSICHEHHH, B OPOPMIICHHHU PaOOTHI, B COOJIFOICHUH TTPABUI TEXHU KU
0€30MMacCHOCTH TP padboTe C BEIIECTBAMH M 000PY/IOBaHUEM, KOTOPBIC HE MOXKET HCIIPABUTh JaKe MO TPEOOBAHHUIO YUUTEIIS.

3. OneHkKa yMeHHU pemiaTh pacyeTHbIE 3a1a4H

OneHka «5»:

B JIOTHYECKOM PACCYXKJICHUH M PEIICHUU HET OMMOOK, 33a7ada pelieHa paruoHAIBHBIM CIIOCO00M;
Onenka «4»:

B JIOTHYECKOM PACCYKICHUH U PEUICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 33/1a4a pellieHa HepalOHAIBLHBIM CITIOCOOOM, WIIH AOMYIIICHO HE Oojee
JIBYX HECYIIECTBEHHBIX OLIMOOK.
Onenka «3»:

B JIOTHYECKOM PACCYXKJICHHUH HET CYIICCTBEHHBIX ONMMOOK, HO JOMYIICHA CYIIECTBEHHAs ONMOKa B MATEMAaTUUECKUX pacueTax.
Onenka «2»:

1. uMeeTcs CyIeCTBEHHbIE OMMOKH B JIOTHYECKOM PACCYKACHUU U B PEIICHUU;

2. OTCYTCTBHE OTBETA Ha 3a/laHUE.

4. OueHKa KOHTPOJIBHBIX padoT

Ouenka «5»:
OTBET IOJHBIN 1 TPABUIJIBHBIN, BO3MOYKHA HECYIICCTBEHHAS OIIMOKA.

Ouenka «4»:

OTBET HETOJHBIN HJIH JOITYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIMOOK.
Ounenka «3»:

pa60Ta BBITNIOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, JOMYIHICHA OJJHA CYIICCTBCHHAA 01111/161(21 " IIpU 3TOM IBC-TPU HECYHICCTBCHHBIC.
Ouenka «2»:

1. paboTa BBITIOTHEHA MEHBIIE YeM HAMOJIOBUHY WJIH COJIEPIKUT HECKOIBKO CYIIECTBEHHBIX OLIMOOK;

2. paboTa He BBIIIOJHEHA.

[Ipu o1ieHKe BBIIOIHEHUS KOHTPOJIBHOM pabOThl YUUTHIBAIOTCS TPEOOBAHUS €AUHOTO ophorpaduueckoro pexuma.

Jljis ouleHMBaHMs 3HAaHUI U yMEHH I 00yJalonMXcsl UCIOJIb3YIOTCS KOHTPOJIbHO-U3MEPHUTEIbHBIE MaTepHalibl, pa3pad0oTaHHbIE aBTOPAMHU

y4e0HO-METOJMUECKOTO KOMIIJIEKCa:
e AxmeroB M.A. Xumus. 8 xnacc. KontposbHble 1 mpoBepounbie paboTsl K yueOHUKy O.C. 'abpuensna. — M.: OO0 «Ipoda», 2020.
e AxmeroB M.A. Xumus. 9 xnacc. KonTposbHble U mpoBepouHblie padboTsl K yaueoHuKy O.C.T'abpuensna. — M.: OO0 «Ipodar», 2020.
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