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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke nmporpaMmMsbl 1Mo OUOJIOTUU TEOPETHUECKYIO OCHOBY
JUTSL OTIpENIeICHUs] TOAX0JA0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EeOHOTO
npenmera «bruonorus» cocTaBUiiu: KOHUENTyalbHble nojoxenus OI'OC
COO o B3aMMOOOYCIOBICHHOCTU IIeJIeH, COACpIKaHUA, PEe3yIbTaTOB
oOydyeHHsT W TpeOOBaHUN K YPOBHIO TMOATOTOBKUA BBITYCKHUKOB,
MOJIOKEHUsT 00 OOIMX MeNsX W MPUHIMIAX, XapaKTEepPU3YIOUIUX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CpEIHEro oOIiero oOpa3oBaHUs B
Poccuiickoit denepanuu, a Takke MOJIOKEHUS O crienuduke OWOJIOTHH,
e¢ 3HAYCHUWUM B TIO3HAHUU IKUBOM TPUPOJIBI H  OOecreYyeHUU
CYILIECTBOBAaHMs yeroBedeckoro oobOmectBa. CoriacHO Ha3BaHHBIM
MOJIOKCHUSIM,  OTPEJCJICHbl OCHOBHBbIE (YHKIIMH TPOTPAMMBI  TI0
Ouosoruu u e€ CTpyKTypa.

[Iporpamma no Guosioruu Maét NMpe/ICTaBlIeHUE O LENsX, 00 oO0IIei
cTparerud  OOy4YeHHs, BOCHHTAaHUS M  Pa3BUTUS  OOyYaroOIIUXCs
cpencTBamMu yuyeOHoro npeamMera «bruosnorusy, onpeaenseT 00s13aTeIbHoe
IPEeIMETHOE COJIepKAHUE, €TO CTPYKTYPY, paclpeeieHue Mo pa3aeinam 1
TEMaM, PEKOMEHJYEeMYI0 TIOCIIeOBAaTEIbHOCTh H3YyUYCHUS Y4YEOHOTO
MaTepraia ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKM  00pa3oBaTENBbHOIO IMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImMXxcs.

B mporpamMme mo OuoiiorMM TakkKe YYUTHIBAIOTCS TpPEOOBaHUS K
IUTAHUPYEMBIM ~ JIMYHOCTHBIM,  METAlpPEIMETHBIM U  MPEIMETHBIM
pesynbTaTam oOydeHHs B (DOPMUPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATENILHON JIESITEIbHOCTH/YUeOHBIX JIEUCTBUM OO0y4YarOmUXCs 10
OCBOCHHIO COJIEPKaHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B mnporpamme mo O6uonoruu (10—11 kmaccel, 06a30BbIi YpPOBEHB)
peann30BaH TMPUHIMI MPEEMCTBEHHOCTH B HW3YYE€HUU OHOJIOTHH,
Oylaroyapsi yeMy B HEW MPOCMATpPUBAETCS HAMPABIEHHOCTh HA Pa3BUTHE
3HaHWM, CBSI3aHHBIX C  (OPMUpPOBAHMEM  E€CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, [IEHHOCTHBIX OPUEHTAIMA JUYHOCTH, IKOJIOTUUYECKOTO
MBIIIJICHUS, TIPEICTaBICHU O 370POBOM 00pa3e KU3HU U OEpeKHBIM
OTHOLIEHHEM K OKpYXXaromerd npupoaHout cpexne. Iloaromy Hapsny c
M3ydeHueM OOIEeOMOIOTUYECKIX TEOPHid, a TaKXKe 3HAHUW O CTPOCHUHU
KUBBIX CHUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B TMpOrpaMMe 10 OWOJOTHUU YICICHO BHHUMAHHE
WCIIOJIb30BAHUIO TIOJYyYEHHBIX 3HAHWW B TIOBCEJIHEBHOW JKU3HU JUIS
pemieHusl TOPUKIAJHBIX 3aJad, B TOM 4YHCJE: TNPO(HIaKTHKA
HACJICJCTBEHHBIX  3a00JICBaHMM  YEJIOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBAHUS, OOOCHOBAaHMSI JKOJIOTHYECKH I€J€CO00pa3HOTOo
MOBEACHUSI B OKPYXKAIOLIEW NPUPOJHOM CpeAe, AaHajln3a BIIMSHHS
XO3STUCTBEHHON JEATEILHOCTH YEJIOBEKA Ha COCTOSHUE MPUPOJHBIX H
HMCKYCCTBEHHBIX DJKOCHCTEM. YCUJIEHHE BHUMAHUS K TPUKIATHON
HampaBJIeHHOCTH Yy4yeOHoro mpenmera «buomorus» MOPOAUKTOBAHO
HEOOXOUMOCTBIO OOECreueHusl YCIOBUM MJisi pEIIeHUs OJHOW U3
AKTyaJbHBIX 3374 IMKOJHLHOTO OMOJIOTHYECKOTO 00pa30BaHUS, KOTOPas
npeamnonaraer  (GopmMupoBaHwe y  OOydYaOIIMXCS ~ CIIOCOOHOCTH
aJanTUPOBAaTbC K  M3MEHECHHSIM  JUHAMUYHO  Pa3BHBAIOMIETOCS
COBPEMEHHOTO MHpA.



buonoruss Ha ypoBHE cpemHero oOIero oOpa3oBaHUs 3aHUMACT
BakHOe MecTo. OHa oOecrieunBaeT (GOpMHPOBAHUE Y OOYUYAIOIIUXCS
IpeACTaBICHUM O HAy4YHOW KapTHHE MHpa, paciupser U o00600I1aer
3HAHMS O KMBOW NPUPOJE, €€ OTIIMYUTEIbHBIX MPU3HAKaX — YPOBHEBOU
OpraHu3allid W HBOJIOIUU, CO3JAET YCIOBUS [JIA: MO3HAHUS 3aKOHOB
KUBOU mpupoabl, (HopMUpOBaHHUS (YHKIIMOHAIBHON TIPaMOTHOCTH,
HaBBIKOB 3JIOPOBOTO W 0€30MacHOTO 00pa3a KWU3HHU, IKOJOTUYECKOTO
MBIIIJIEHHS, IEHHOCTHOTO OTHOIIICHUS K YKUBOW MPUPOJIE U YEIOBEKY.

Bonbiioe 3HadeHue OWOJOTHS HMMEET TakKKe [JIsi PpelIeHUs
BOCITUTATENIBHBIX M Pa3BUBAIOIIMX 3aJ1a4 CPeAHEro 00Iero oopa3oBaHusl,
comuanu3anuu obOydaromuxcs. HWM3ydenue Ouosoruu oOecrneuynBaeT
ycIIoBUA JIJIs1 (GOPMHUPOBAHUS UHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAITMOHHBIX HABBIKOB, A3CTETHYECKOW KYJIbTYPhI, CIIOCOOCTBYET
UHTErpalud OMOJIOTUYECKUX 3HAHWM C MPEJCTaBICHUSMU U3 JIPYTUX
y4eOHBIX TMPEIMETOB, B YACTHOCTH, (U3UKHU, XUMUU U Teorpaduu.
Ha3BanHbie TmoNOXkeHUsT O TMpeaHa3HAuYeHUH Yy4eOHOTO IMpeaMera
«buonorusy cocTaBUIM OCHOBY ISl ONIPEIeNICHUs TIOJIX0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €T0 COAECPKAHUS, IPEACTABICHHOTO B POrPaAMME T10
OMOJIOTHUHU.

Ot60p conepkanusi yueObHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE OCYHICCTBJIEH C MO3UIMKA KYJIbTYpOCOOOpPA3HOro MOJX0/a, B
COOTBETCTBHUHM C KOTOPHIM OOydYarouiuecss JOJDKHBI OCBOUTH 3HAHUS U
yMEHUS, 3Ha4YUMble JUIsi  (QopMupoBaHUS ~ OOIIEH  KYJbTYpHI,
ONpeNeAoNMe aJeKBaTHOE TIOBEJCHUE 4YEJIOBEKa B OKpYXKarolleh
OPUPOAHOU cpefie, BOCTPEOOBAaHHBIE B TOBCEIHEBHOW IKU3HH W
pakTU4YecKo nesarenbHOCTH. Oco00oe MEeCTO B ATOW CHUCTEME 3HAHMM
3aHUMAIOT DJJIEMEHTBHI COJIEPKAHUS, KOTOPBIE CIIy)aT OCHOBOHM Jid
dbopMupOBaHUS TMPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYyYHOMU
KapTHUHE MUpa H LEHHOCTHBIX OpPUEHTAlUsAX  JIMYHOCTH,
CITOCOOCTBYIOIINUX T'YMaHU3AIUH OMOJIOTHIECKOT0 00pa30BaHUsI.

CTpyKkTypupOBaHUE  COJAEpX)aHUs  y4eOHOro  marepuaiga B
nporpaMme MO OHOJIOTMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAYCHUS 3HAHUI 00 OTIIMYUTETHHBIX OCOOEHHOCTSIX KUBOM MPUPOIBI, O
€€ YpPOBHEBOM OpraHM3alMU W 3BOJIIOLUHWH. B COOTBETCTBUH C 3TUM B
CTpYKType ydeOHoro mnpeamera «buosorus» BBIACIECHBI CIETYIOIINE
cojepkarelbHble JMHUM: «buosoruss kak Hayka. MeToJbl Hay4HOTO
no3HaHus», «Knerka kak Ouonormdeckas cucrema», «OpraHusMm Kak
Oouonornueckas cucrema», «CuctemMa ¥ MHOTO0Opa3ue OPraHHUYECKOTO
MHpPa», «IBOJIOLMS KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYILIUE UM
3aKOHOMEPHOCTI.

enp wu3ydyenus ydeOHoro mnpeamera «buonorus» Ha 06azoBOM
YpOBHE — OBJAJCHUE OOYYAIONIMMUCS 3HAHUAMH O CTPYKTYpHO-
(GYHKIIMOHATBHOM OpTaHU3AIMKM JKUBBIX CHUCTEM pAa3HOTO paHra u
npuoOpeTeHNE YMEHUW WCIOJIb30BaTh ATH 3HAHUS JJIsI TPAMOTHBIX
JACHUCTBUI B OTHOLIEHWH OOBEKTOB JKUBOM MPHUPOABI U pEIICHHUSA
Pa3TUYHBIX KU3HEHHBIX MTPOOJIEM.

JlocTikeHne 1ienu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBl 3HAHHA O OHOJIOTHYECKUX
TEOPUSIX, YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBUIaX,
CITyKaIlluX OCHOBOH Jy1s1 (DOPMUPOBAHMS TTPEACTABICHUA O €CTECTBEHHO-



HAy4YHOM KapTHHE MHpa, O METOJIaX HAy4YHOrO IO3HAHUS, CTPOCHHH,
MHOTO0O0pa3u M OCOOCHHOCTSAX JKMBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, BHIJIAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX UCCIEAOBAHUSIX
B OMOJIOTHH;

dbopmupoBaHue y oOy4Jaronmxcs MO3HABATEIbHBIX,
MHTEJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHaM3a
JAHHBIX O MYTAX pa3BUTHS B OMOJOTMU HAYYHBIX B3IUIAJIOB, UJEH U
MOJIXO/I0OB K U3yUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJICHHE y 00Oydaroumxcs o01en KyJIbTypbl, PYHKIIMOHAIBHON
IPaMOTHOCTH, pPa3BUTHE YMEHHH OOBACHITH W OLICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MUpa >KUBOW MPHUPOABl HA OCHOBAHWU 3HAHUU U OIbITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUY;

dbopMupoBaHue Yy OOYYalOIIMXCS YMEHUW  MIJUTIOCTPUPOBATH
3HaUYCHUE OWOJIOTMYECKUX 3HAHUW B MPAKTHUUECKOW JEATEIHLHOCTH
YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEJIUIMHCKUX TEXHOJOTHI U
arpoOMOTEXHOJIOTUIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU TO3HAHUS YEJIIOBEKOM
KUBOU TIPUPOJIBI, HEOOXOAUMOCTH OEpEKHOTO OTHOLIECHUS K HEH,
COONIONIEHUST ATUYECKMX HOPM TMpPU TPOBEIACHUU OHUOJIOTHUECKUX
HCCICIOBAHMM;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM [JIs1 TOBBIICHUS
YPOBHSI DKOJIOTMUECKOW KYJIbTYpbl, Uit (OPMHPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUM B TOBCEIHEBHOM
KU3HU U1 OLIEHKH TMOCIEACTBUI CBOEH NIEATENIBHOCTH MO OTHOLICHHIO K
OKpYXarole cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W
coOmro/ieHrne Mep NpoUIaKTUKU 3a00JIEBaHHI.

B cucteme cpennero o0Orero oopazoanus «buonorusy, nuzydaemast
Ha 0a30BOM YpOBHE, SIBIISETCS O0S3aTENbHBIM YUe€OHBIM TPEIMETOM,
BXOJAIIMM B COCTaB mpeaMeTHol oOnactu «EcTecTBeHHO-HAyuYHbIE
PEAMETHI.

Jlns m3ydeHus: OMOJIOTMM Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpazoBanusi otBoautcs 68 uvaco: B 10 kmacce — 34 wyaca (1 vac B
Henemo), B 11 xmacce — 34 wyaca (1 wyac B Hemenm).



COIEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3p OHOJIOTMH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTMUMHU €CTECTBEHHBIMM HaykaMu, (uiiocoduei,
ATUKOM, JCTETHKOM u mpaBoM. Ponb Ouonorun B (POpMUpPOBAHUU
COBPEMEHHOM Hay4HOU KapTUHBI MUpa. CrcTemMa OUOJIOTHYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOILI (HAOIIOACHUE, SKCIIEPUMEHT,

OTMCaHUE, U3MEpEHNE, KJaccuuxanus, MOJENUPOBAHUE,
CTaTUCTUYECKas 00paboTKa JaHHBIX).

JemoHcTpanuu:

IToptpetsl: Y. lapBun, I'. Mennens, H. K. Konbuos, k. YOTCOH u
@. Kpuk.

Tabnuub! 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «lcnonbp3oBaHue pa3iMYHbIX METOOB
IPU U3yUYCHUU OHMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cMCTeMbI U UX OPraHU3alMS.

JXKuBble cucteMbl (OMOCUCTEMBI) KaK MPEIMET U3yUYeHHs] OUOIOTHH.
OTnuumue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CaoiicTBa OmMocHCTEM U MX pa3zHOoOOpasue. YPOBHU OpraHu3aluu
OMocHCTEeM: MOJEKYJISPHBIN, KJICTOYHBIM, TKAHEBBIA, OpraHW3MEHHBIM,
MOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTCOIICHOTHIECKHIA ),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIE TNPU3HAKK IKUZHW», «YPOBHU
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKMM  COCTaB  KIETKHM.  XUMHUYECKHE  DJIEMEHTHI:
MaKpO>3JIEMEHTBI, MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOABI U MUHEPAJIbHBIX BelleCTB B KieTke. [loanepxanue
OCMOTHUYECKOTO Oananca.

benku. CoctaB u ctpoeHue 0eakoB. AMUHOKUCIOTHI — MOHOMEPHI
6enkoB. HezaMeHnMbIe U 3aMEHUMbIE AMUHOKHCIIOTBI. AMHUHOKHUCIIOTHBIH
cocTaB. YPOBHU CTPYKTyphl O€IKOBOW MOJEKYJbl (TIEpBUYHAS,
BTOpUYHAsl, TPETUYHAs] U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
CBOMCTBa OenKkoB. bruonorndeckue GyHKIIMN OSITKOB.

depMeHTH — OMoJIoruYecKkue Karanu3aTopbl. CTpoeHue GepMeHTa:
aKTUBHBIM  TIEHTp, cyOcTpatHas cneruuyHocth. KodepmeHTsr.
Butamunbl. Otiauanst pepMEHTOB OT HEOPTAHUYECKUX KATaTH3aTOPOB.

VYrieBoapl: MOHOcCaxapubl (TJTIOKO3a, prubo3a U Je30KCHpr003a),
nucaxapuibl (caxaposa, JIAKT03a) U moaucaxapuibl (Kpaxmal, rITMKOTeH,
1eJUTI0NI03a). bronornyeckue pyHKITUM YTIeBOIOB.

JIunu et TPUTIIUIIEPUJIBL, dbochomunusl, CTEpOUIBI.
['unpodunsHO-rHApOPOOHBIE  cBoMcTBAa. buonoruueckue  QyHKINH
munugoB. CpaBHEHHE YTJIEBOJIOB, OCITKOB M JUMHUAOB KaK HWCTOYHHKOB
SHEPIuMu.



Hykneunossie kucinotsl: JJHK nu PHK. Hykneotuasl — MOHOMEpBI
Hyki1eruHOBbIX KucIoT. Ctpoenne u ¢Gynkuun JHK. Crpoenue wu
dbynkuu PHK. Buasl PHK. AT®: ctpoenne u pyHKIHH.

[uronoruss — Hayka o kietke. KierouHas teopus — mnpumep
B3aMMOJICUCTBUS HAeH U (AKTOB B HAYYHOM TIO3HAHUU. METO/bI
U3YUYECHHUS KIIETKHU.

Kierka kak nenocrHas xuBasi cuctema. OOIIMe Npu3Hakud KIETOK:
3aMKHyTasi HapykHas MeMOpana, mousiekynsl JIHK kak renerumdeckuit
amnmnapar, CuCTeMa CUHTe3a Oelka.

Tumel  KJIETOK:  JyKapuoTH4YecKas W IPOKapUOTHYECKas.
OCc00OEHHOCTH CTPOCHUS MPOKAPHUOTUYECKON KieTku. KiierouHnasi cTeHka
Oakrepuii. CtpoeHHEe SyKapUOTHUUECKOW KIETKA. OCHOBHBIC OTIHYMS
PACTUTEIBHOU, KUBOTHOU U TPUOHOMN KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHasl CTEHKa,
TIIMKOKANUKC, X (QyHkuuu. [lnazmatudeckas memOpaHa, €€ cBOWCTBA U
¢yukuuu. [{utomnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOU/IBI
kierku: OIIC, ammapatr Tonbmxku, nu3zocoMbl. [lomyaBTOHOMHBIE
OpraHouJpl  KJIETKA: MHUTOXOHApHUH, Iactunpl. [Ipoucxoxnenue
MUTOXOHApUNA U mmactua. Buasl mnactua. HememOpaHHbIE OpraHOUIbI
KJIETKH: pUOOCOMBI, KIETOUHBIN LIEHTP, IEHTPUOIM, PECHUUKH, KTyTUKH.
OyHKINMY OPraHOUIO0B KIETKU. BKItoueHus.

Anpo — perynsTopHblil HeHTp KieTku. CTpoeHue siapa: siaepHas
0001049Ka, KapuoIuIazmMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IIBann, M. Ineiinen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Juarpammbl: «PacripeneneHine XuMHYECKUX 3JIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «llepuoguyeckas Tabmuia XUMHYECKUX
aneMeHToB», «CTpoeHHe MOJEKyJbl BOAbl», «buocuntes Oenkay,
«Ctpoenue Mosekyinbl Oenka», «Ctpoenue pepmenrta», «HyknenHnosbie
kucinotel.  JHK», «Crpoenne monekynsl ATD», «Crpoenue
AYKapUOTUYECKOUN KIETKN», « CTpPOCHUE KUBOTHOM KiIeTKW», «CTpoeHue
pacTUTENbHOW  KIEeTKW», «CTpoeHHe MNpOKaApUOTUYECKON KIIETKUY,
«CTtpoeHue sazipa KIETKN», «YTIeBOAbD, «JIunmuabh».

OOopynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyAOBaHHE  JUIA
MPOBEAECHUSA HaOJIIOIEHNH, U3MEPEHNM, AKCIEPUMEHTOB,
MUKPOIpenapaThl paCTUTEIbHBIX, d)KUBOTHBIX M OAKTEPHAIIBHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

Jlabopatopnass pabora Ne 1. «lM3ydyeHwme KaTaaIUTHIECKOM
aKTUBHOCTU (DEpMEHTOB (Ha MpUMEpe aMUJIa3bl WIIA KaTalla3bl).

Jlabopatopnass pabora Ne 2. «M3yueHue CTpPOCHHSI KIETOK
pacTeHul, >KMBOTHBIX W OaKTepUil TOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKponpenapaTax U UX OIUCAHUEY.

Tema 4. ’KusHenesTeIbHOCTb KJIETKH.

OOmMeH BemecTB, WM MeTa0oIu3M. ACCUMUIAIMS (TUIACTUYECKHMA
OOMEH) M AUCCUMWISLUS (SHEPreTHYEeCKHii OOMEH) — JBE CTOPOHBI
€QMHOTO mporecca MeTaboausma. Poiab 3aKOHOB COXpaHEHUS BEIIECTB U
SHEPTUU B MIOHUMAHUNA METa00IM3Ma.



Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA M TreTepoTpodHbINA. Poib
(dbepMeHTOB B OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas U TeMHOBasg (a3bl GoTocuHTe3a. Peakuuu
dotocunTe3a. DPPeKkTUBHOCTh (POTOCHMHTE3a. 3HAYEHUE (POTOCUHTE3A
Uil SkM3HUM Ha 3emsie. Brausinue ycnoBuit cpenbl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIICHUS €r0 MTPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3.  XEeMOCHUHTEe3Wpyloume  OakTtepuu.  3HAUYCHHE
XEMOCHHTE3a ISl )KU3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B KieTke. PaciuernieHue BeElIecTs,
BBIJICJIEHUE W  aKKyMYJUPOBAaHHE DJHEPrMM B  KJIETKE. Tallbl
sHEepreTuyeckoro obmena. [nukonus. bBpoxkeHne ©  ero  BHIBL
Kucnopognoe okucneHue, uiaum KIETOYHOE AbixaHue. OKUCIUTEIBHOE
dbochopunupoanue. DPHEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakuum matpuuHoro cunresa. I'enerndeckas nandopmanus u JJTHK.
Peanuzanus renernyeckoit nHGopManuu B kKietke. ['eHeTHUeckuit koa u
ero cBorictBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancisims —
Oouocunte3 Oenka. Dtambl TpaHciasuuu. KoaupoBaHue aMHUHOKHUCIIOT.
Ponw pubocom B OnocuHTe3€e Oeka.

Heknerounsie Gopmbl KU3HHM — BUPYCHL. VCTOpUS OTKPBITHS
BupycoB (. U. BanoBckuii). OcOOEHHOCTH CTPOEHUS U >KU3HEHHOTO
uKia BuUpycoB. bakrepuodaru. bone3sHu pacTeHHWil, >KUBOTHBIX H
YeJIOBEKa, BBhI3bIBAEMbIC BUpycaMu. Bupyc ummyHonedUIIMTa YeloBeKa
(BUY) — Bozoymautens CIIMa. OGpaTHasi TpaHCKpHUIIIUS, peBepTa3a M
unTerpasa. [Ipodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsizes.

TaOmubl W cxeMbl: «Tumel  mTaHMS», «MeTaboau3my,
«MurtoxoHapus», «DHEepreTUYecKuit oOMen, «XJopormacT,
«Dorocuntes», «Ctpoenue JIHK», «Ctpoenne m ¢GyHKIHMOHUPOBAHUE
reHa», «Cunte3 Oenka», «['eHernueckuit  Kom», «BHpYCHI»,
«bakrepuodarn», «CtpoeHue u >xku3HeHHBIM Wk Bupyca CIIN/la,
6akrepuodaray, «Pemmuxkarus JTHK.

O6GopynoBanue: Moaenu-anmukanuu — «Yasoenne JIHK wm
TpaHCcKpunius», «buocunTes Oenka», «CTpoeHHE KIETKH», MOJEIb
crpykryps! JJHK.

Tema S. PasMHOKeHMe M HMHIMBHAYAJIbHOE Ppa3BUTHE
OpPraHu3MoOB.

Kierounbiii MK, WM JKU3HCHHBIM UK KiIeTKu. MHTepdaza u
muto3. [Iporeccel, nmpotekatomue B uHTepdasze. Permnmukamnms — peaxius
MarpuuHoro cunre3a JIHK. Ctpoerune xpomocom. XpoMOCOMHBIA HA0OP
— KapuoTum. JIUMJIOWIHBIM W TalIOWTHBIM XPOMOCOMHBIE HaOOPHI.

Xpomatuasl. [utonornueckue OCHOBBI Pa3MHOXKEHUS u
WHIUBUIYAJIBHOTO PAa3BUTUSL OPTAHU3MOB.
Henenne knetku — wMuTo3. Craauum wmurtosa. IIporiecchl,

MIPOUCXOMSIINE Ha Pa3HbIX CTAAUAX MHUTO3a. BHOJOrMYECKHid CMBICH
MHUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — aromnTo3.

®opmbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe W MojioBoe. Buisl
0ecrosoro pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBAaHHE OJHO- H
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEr€TaTUBHOE pPa3MHOXKEHHE.



HckyccTBEHHOE  KIIOHMPOBAaHUE OPTraHU3MOB, €ro 3HA4Y€HUe s
CEJICKIINH.

[TonoBoe pazMHOXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragun Mmeio3a. Ilporiecchl, TpOUCXOAAIINEe HA CTAAUSIX
meirio3a.  IloBemenme  xpomocom B Meuo3e.  Kpoccunrosep.
buomornueckuit CMBICIT U 3HAYEHHUE MEN03a.

I'amerorenes — mporecc o0Opa3oBaHUS TIOJOBBIX KIETOK Yy
KUBOTHBIX. [loJIOBBIE Keie3bl: CEMEHHMKU W sSuyHUKU. OOpa3oBaHue U
pa3BUTHE TOJIOBBIX KIETOK — raMeT (CIepMaTo30Hu[, SUIICKIeTKAa) —
criepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHUS SHIEKIETOK |
criepmaTo3ouioB. OmnogorBopenue. [lapreHorenes.

NunuBuayanpHoe  pa3BuTHE  (OHTOreHe3).  OMOpHOHAIBHOE
pasButue (dMOpHoOreHe3). OTambl SMOPHUOHAIBHOTO PAa3BUTHSA Yy
MO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPy/AlUs, OpPraHOTCHE3.
[ToctomOpronansHOe pa3BuTHE. THITBI TOCTIMOPHOHAIBHOTO PAa3BUTHSL:
npsMoe, HempsMmoe (JIMYMHOYHOE). BiusHMEe cpeapl Ha pa3BUTHE
OpraHu3MoOB, (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC YPOJICTBRA.

Poct u pasButue pacteHuil. OHTOreHE3 IBETKOBOIO pPACTEHUS:
CTPOCHUE CEMEHU, CTAJIUN PA3BUTHA.

JemoHcTpanuu:

Tabmumer u  cxembl: «@DOpMBI  Pa3MHOXKEHHUS OPTaHU3MOBY,
«J1BOMHOE OIIOAOTBOPEHUE Y ILBETKOBBIX pACTCHUI», «BerertatuBHOE
pa3MHOXEHUE pacTeHui», «J/lemenue kierku Oakrepuitn, «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIM LHKID»,
«Pemmmukamua  JHK», «Mwuto3», «Meno3», «llpsmoe u HenpsMoe
pa3BUTHE», «I'aMeToreHe3 y MICKOMUTAIOINX U YeloBeKa», «OCHOBHBIC
CTaJuX OHTOTEHE3A».

O6opynoBaHKe: MHUKPOCKOI, MHKpompenapaTbl «CrepMaTO30HIbI
MJICKOTTUTAIOIIETO», «SHIEKIeTKa MIICKOIUTAIEro», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHuTHas MoOJelb-alummkanus «Jlenenue
kieTkn», moaenb JJHK, monens metadazHnoit XpoMOCOMBEI.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

JlaGoparopuass pabora Ne 3. «HabmroneHue muTO3a B KIIETKax
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnast pabota Ne 4. «/3yueHne CTpOEHUs MOJOBBIX KJIETOK
Ha TOTOBBIX MUKPOMpPENapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer m 3apaum reHeruku. Mcropus pasButus reHetuku. Posip
IIUTOJIOTUM W AMOpPHOJOTMM B CTaHOBIICHMM T€HETHKH. Bkian
POCCHMCKHUX M 3apyOEKHBIX YYEHBIX B Pa3BUTHE TE€HETUKH. MeTombl
TCHETUKNA (THOPUIOIOTUYECKUH, IUTOTEHETUYECKUM, MOJIEKYJISIPHO-
reHetTudyeckuii). OCHOBHBIE TEHETHMYECKHE TMOHATUs. ['eHeTndeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIEIOBAaHUSI MPHU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOTHOpUAHOE CKpEIIUBaHUE. 3aKOH €IUHOOOpasws
ruOpusoB TepBOro TmnokojeHusd. IIpaBuno JoMUHHpOBaHUS. 3aKOH
pacuierieHds npu3HakoB. l['umore3a wyucrorel ramer. llomHoe wu
HETOJIHOE JIOMUHHUPOBAHUE.

JNuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO HACJICIOBAaHMUS
Mpu3HaKoB. [luToreHeTnyeckne OCHOBHI AUTUOPUIHOTO CKPEIIMBAHUSI.



AHanu3upymoliee ckpeuBaHue. Vcnosnb30BaHME aHATWM3UPYIOLIETO
CKpCILUBAHUSA JIJIs1 ONIPEICIICHHUS TEHOTHUIA OCOOH.

CuernieHHOEe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo
CLICTUICHHOMY HacJeJOBaHUI0 T€HOB. HapyiieHue cuersieHusi reHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIICACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

I'enetnka mosia. XpoMOCOMHOE OIpPEACICHUE Toja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U IeTepOraMeTHBIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CLIETIJICHHBIX C ITOJIOM.

HU3menunBocTh. Buapl HW3MEHUMBOCTH: HEHACJICACTBEHHAsA WU
HaclieACTBeHHasA. Ponb cpelnbl B HEHACIEICTBEHHOWM W3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIMOHHOW W3MEHYMBOCTH. BapuannoHHBIHM
psA W BapuauMoHHas  KpuBas. Hopma  peakumm  npu3Haka.
KonuyecTBeHHbIE M KAauye€CTBEHHBIE IPU3HAKK M MX HOpPMa PEAKIIMH.
CaoiicTBa MOIU(PUKAITMOHHON H3MEHUMBOCTH.

HacnencrBennas, W TeHOTHUITHYECKasl, W3MEHYUBOCTb.
KomOunaTuBHas M3MEHUMBOCTh. Mel03 M IOJOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYHUBOCTH. MyTanuonHas U3MEHYUBOCTb.
Kiaccudukanus MyTtanuii: reHHbIE, XpOMOCOMHBIC, TeHOMHBIC. YacToTa
U MPUYUHBI MyTaruid. MyrtareHHsle ()akToOpbl. 3aKOH TOMOJIOTHYECKHUX
psA0B B HacyueacTBeHHOM n3meHunBocty H. M. BaBumoga.

BHesiepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuotumn uyenoBeka. OCHOBHBIE METOIbI

T'C€HCTUKU YEJI0BEKA: reHEeaJOTMYeCKUM, OJIM3HEIOBBIN,
IIATOTCHETUYECKUN, OMOXUMHYCCKHM,  MOJICKYJISIPHO-TCHETHYCCKUA.
CoBpeMeHHOE OIpEJICIICHUE FCHOTHIIA: MOJTHOT€HOMHOE

CEKBEHUPOBAHUE, T'€HOTUNUPOBAHKUE, B TOM 4HcCie ¢ nomoibro IIIP-
aHanu3a. HacnenacTBeHHbIe 3a00JieBaHUS YeEIOBEKAa: TI'€HHBIE OOJIC3HU,
00JIe3HN C HACJICACTBEHHOM IPEaPacoIOKEHHOCThIO, XPOMOCOMHBIC
6osie3nn. CoMaTuuecKkue u reHepaTuBHbie MyTallui. CTBOJIOBBIC KIICTKHU.
[TpuHIMIBI 310POBOrO 00pa3a >KM3HU, JUATHOCTHKH, MPOMHUIAKTUKU U

JIeUCHUA T'€HETUUECKUX OoJIe3HEI. Menuko-reHeTuuaeckoe

KOHCYJIbTUPOBAHUE. 3HaueHue MEIUIIMHCKON T€HETHUKU B

MPEIOTBPAICHUHN 1 JICYCHUN TCHETHYSCKUX 3a00JICBAaHUM YeIOBEKa.
JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepuUKOB,
H. B. Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuer u  cxeMbl: «MOHOTHOpHUIHOE CKpEIIMBAaHHE M €ro
LUTOTEHETUYECKass  OCHOBa», «3aKOH  paclIelUVIeHUss HU  €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI TameT», «Jurubpumnoe
CKpEILIUBaHUE, «I{uTonornueckue OCHOBBI TUTHOPUIHOTO
CKpemnBaHus», «Meno3», «B3anMOIEUCTBUE aJUICIBHBIX TE€HOBY,
«l'eHeTnueckre KapTbl PACTEHUM, KUBOTHBIX U YEJIOBEKa», «l'eHeTmka
noia», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C IOJOMY,
«KapuoTumnel 4yejgoBeKa U IKUBOTHBIX», «BHUIBI W3MEHUYHMBOCTHY,
«MoaudukanmonHas u3MeHUNBOCTHY, «HacnenoBanue pesyc-dakropay,
«I'eHeTnka rpynn KpoBm», « MyTallMOHHAas U3MEHYUBOCTHY.

O6opynoBanue: MOJEIN-anIUIUKALIII «MonorubpuaHoe
ckpenuBanue»,  «Hemomrnoe — momuHMpoBanme»,  «JlurmbpumHOoe
cKpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOII 1 MUKPOIIpEnapaT



«JIpozodumnay (Hopma, MyTauuu (OPMBI KPbUIBEB U OKPACKHU Tela),
repbapuii «['opox moceBHON».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass  pabora Ne 5. «M3ydenuwe  pe3ynbTaToB
MOHOTHOPUJIHOTO U JAUTMOPUIHOTO CKpEUIUMBaHUS Y JApo30(UiIbl Ha
TFOTOBBIX MHUKpOTMpenaparax.

JlabopatopHass pabora No 6. «/3ydenne MoauPUKaIMOHHON
U3MEHYMBOCTH, TOCTPOEHUE BApPUALMOHHOIO psa U BapHAlMOHHOMN
KPUBOW».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Apo3oduiibl Ha
TFOTOBBIX MHKpOMpenaparaxj».

[Ipaktuueckas padbora Ne 2. «CocTaBiieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuuss Kak HaykKa M TMPOLECC. 3apOXKIACHUE CEIEKIHH U
noMectukanus. Yuenue H. V. BaBuioBa 0 1eHTpax IPOUCXOKICHUS U
MHOTO00pa3usi KyJIbTYpPHBIX pacTeHuil. LleHTphl MpPOUCXOXKICHUS
JOMAIIHUX KUBOTHBIX. COpT, MOPO/Ia, ITAMM.

CoBpemMeHHbIE METOABI celieKUMU. MaccoBbIi U WHAWBUIYATbHBIN
oTOOpHl B CEJEKIUU pacTeHUd M KUBOTHBIX. OIllEHKa 3KCTepbepa.

brnu3koponcTBeHHOE CKpellMBaHWe — WHOpuAMHr. Yucrtas muHUS.
CkpemuBaHue 4YUCTHIX JuHUHA. [eTepo3uc, wiauM ruUOpUIHAs CuUA.
HeponctBenHoe — ckpemmBaHue  —  ayTOPHJIMHT. Otnanénnas

rubpuauzamus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M TOJIyYCHHE
MOJUIUIONAOB. JlOCTHXKEHUsT CEeNeKUMU PpPACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib MPOWU3BOJACTBA. | €HHAss MHKEHEpPHUS.
Otamnbl co3nanusi pekoMOuHanTHOM J[HK M TpaHCreHHBIX OpraHuW3MOB.
Knerounas wnxkeHepus. Kierounele KyabTypbl. MHUKPOKIOHAIBHOE
pasMHOXeHue  pacteHuil.  KioHMpoOBaHME  BBICOKOIPOLYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHME U ITHYECKHUE
npo6iembl. [MO — reHeTrdecku MoIU(PUIIMPOBAHHBIE OPTAaHU3MBI.

JlemoHCTpauuu:

[Toptpersr: H. Y. BaBunos, 1. B. Muuypumn, I'. /[. Kapneuenko, M.
®. BaHOB.

Tabmuubr u  cxembl: Kapta «lleHTpBI TPOUCXOXKIEHUS U
MHOTO00pa3usi  KyJbTYypHbIX  pacteHuit», «llopoapl  momamrHHX
KUBOTHBIX», «CopTa  KyJIbTYpHBIX  pacTeHui», «OtrganéHHas
THOPHIN3ALIHS, «PaboTeI akageMuka M. D. HBanoBay,
«JTomumnonnus», «O0BEKTH OMOTEXHOIOTHIY, «KIIeTOUHbIE KYIbTYPHI U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJSDKH TUIOJIOB U KOPHEIUIOAOB AUKUX (BopMm H
KyJIbTYPHBIX COPTOB pacTeHuid, repbapuii «CenbCKOX03SICTBEHHBIC
pacTeHus».

JlabopaTopHble M mpakTHYecKHe padoThbI:

Oxckypeust «OCHOBHBIE METO/IbI M IOCTHXKEHUS CENIEKIIUU PACTEHUM
M OKABOTHBIX (HA CEJNEKIMOHHYIO CTaHIMI0, ITUIEMEHHYI (depMmy,
COPTOUCHBITATENLHBIN YYaCTOK, B TEINTMYHOE XO3SHCTBO, JTaOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KITACC



Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[Ipeanockuiku BO3HUKHOBEHUS HBOJIIOIMOHHOU TEOPUHU.
OBOJIIOLIMOHHAs Teopuss U e€ Mecto B Ouonoruu. Biushue
ABOJIIOIIMOHHOM TEOpHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa IBOJTIOIUH. [Taneonronoruyeckue:
MOCJIEIOBATEIbHOCTh  TMOSBJICHUS BUAOB B  MAJICOHTOJIOTMYECKOU
jJeTonucH, nepexonaHsie Gopmbl. buoreorpaduueckue: cxXxoAcTBO U
paznuune ¢ayH u Gprop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTMUECKHUE: CXOJICTBA W pa3inyus 3MOPHUOHOB pPa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE,
aHaJIOTUYHbIEC, PYJMMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJIEKYIISPHO-
OMOXUMHUYECKHE: CXOJICTBO MEXAHW3MOB HACIEACTBEHHOCTH U OCHOBHBIX
METa0OJINYECKUX MMyTEH Y BCEX OPTaHU3MOB.

DBOJIIOLIMOHHAS Teopus 4. JlapBuHa. IIpennoceuiku
BO3HUKHOBEHUS JapBUHU3MA. J[BMXKYIIME CHIIBI 3BOJIIOLIUHA BHJIOB 10
HapBuny (M30BITOYHOE PA3MHOXKEHUE TMPU OTPAHUUYCHHOCTH PECYPCOB,
HeomnpenenéHHass  M3MEHYMBOCTh, OOopb0a  3a  CyIlECTBOBAaHHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunretnueckas Teopuss osBomouun (CT3) u  e€ ocHOBHBIC
MOJIOKEHHS.

MuxkposBoironus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((akTopbl) SBOJIOIMKA BHAOB B MPHUPOJIE.
MyTtanoHHbpli  Tporecc M KOMOMHATUBHAsT ~ M3MEHYUBOCTD.
[TonynsuuroHHbIE BOJHBI U Jipeiid reHoB. M3omsius u Murparus.

EctecTtBeHHBIlt 0TOOp — HampaBisOmuid (GakTop HSBOJIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pPe3yJIbTaT  DBOJIOIHH.
[Ipumepsl  mpucnocobsieHuid 'y  Opranu3sMoB. Apomopdo3bl
UaMoadanTalluu.

Bun u BumooGpazoBanue. Kputepunm Buma. OCHOBHBIE (POPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkposBoJtronus. dopmbl DBOJIIOLIUU: buneTnyeckas,
JTUBEPICHTHAsl,  KOHBEPreHTHas,  mMmapauienbHas.  HeobpaTuMocTh
ABOJIIOLINH.

[Tpoucxoxnenune oT HECIEeINaTN3UPOBAHHBIX MPEIKOB.
[Tporpeccupyroias cnenuanu3anusa. AJIanTUBHAS paIdaLys.
JdemoHcTpanuun:

IToptpersl: K. Jlunneit, XK. b. Jlamapk, Y. Mapsun, B. O.
Kosanerckuit, K. M. bap, 2. I'ekkens, ®. Mromiep, A. H. CeBep1ios.

Tabmuubr u cxembl: «Pa3BuTHE OpraHMYeCcKOro Mupa Ha 3emey,
«3apoAbIllid TMO3BOHOYHBIX KUBOTHBIX», «ApXEONTEpPUKC», «DOopMbI
O00pBrOBI 3a cymiecTBOBaHue», «EcTecTBeHHBIN 0TOODPY», «MHOTOOOpa3ue
COpPTOB pacTeHui», « MHOTO0Opa3re Mopoa KUBOTHBIXY, «llomymsiuny,
«MyTarnuonHass W3MEHYUBOCTBY, «Apomopdoss», «Mamoamantamum,
«O0mas nereHepamms», «JIBrwkymue cuibl sBomoIuny, «Kapra-cxema
Mapuipyta nyremectBus Y. JlapBuHa», «bopnba 3a CyllleCTBOBaHHEY,
«IIpucnocobieHHOCTH OpraHu3MOBY, «l"eorpaduueckoe
BH1000pa30BaHUEey, « IKOJIOTHIECKOE BUI000pa30BaAHUE.

OOopynoBanue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU
OKpacku, Ha0Op TUIOJOB WU CeMsiH, Koyulekius «lIpumepsl 3ammTHBIX



IPUCIOCOOJICHU y KUBOTHBIX», MoJelb «OCHOBHBIC HaIpaBICHUS
ABONIONUKY», OOBEMHasgs Monenb «CTpoeHHe TOJOBHOTO  MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckas  kapra  Mupa,  KOJJIEKIHS — «DOpMbI
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTEHUI», MOJIEIIb ANTUINKALIHS
«IIepekpéct XxpoMOCcOM», BIaKHbIE TTpenapaTthbl «Pa3BuTre HaCEKOMOroy,
«Pa3BuTHe AsATYIIKU», MUKporpenapar «/[pozoduna» (Hopma, MyTanuu
(bOpMBI KPBLIILEB U OKPACKH TEJIA).

JlabopaTopHble U NpaKkTHYECKHE PAdOTHI:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUJIOB TIO
MOP(OTOTUYECKOMY KPUTEPUIOY.

JlabopatopHass pabora Ne 2. «Omnmcanue npuUcnocoOIEHHOCTH
OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TIPEACTABICHUA O 3apOXICHUU >KU3HU. HayuHble
TUINOTE3bl BOBHUKHOBEHUS JKM3HU Ha 3emiie: abuoreHe3 U MaHCIepMHUs.
XuMuueckas 3BOJIIOIMS. AOGMOTEHHBIN CUHTE3 OpraHUYECKUX BEIIECTB U3
HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE MOATBEPKICHUE XHUMHYECKON
sBONIONMK. HawanbHble HSTanbl OHOJOTHYECKOW dBOMIONMHU. [umoresa
PHK-mupa. @opmupoBaHue MEMOpPAaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npotokieTkd. IlepBble kieTkM ©  uX 3Bomonud. PopmupoBaHuUe
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emjie Mo »paM U nepuoaam. Kartapxeil.
Apxelickas U npotepo3oiickast 3pbl. I[laneo3olickas spa U €€ NEepUOBbL:
KeMOpHUICKHIA, OPZIOBUKCKHH, CUJIyPUHCKUH, J€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3olickas 3pa u €€ mepuoibl: MaJIEOTCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOTCHOBBIM.

XapakTepuCTUKa KIMMaTa U T€0JIOTHYECKUX NporeccoB. OCHOBHBIE
ATamnbl BOJIIOIMK PACTUTEIHHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHHil W >KUBOTHBIX. llosiBIIEHHWE, paclBET M BBIMHUPAHUE TPYIII
KUBBIX OPTaHU3MOB.

CucrtemMa OpPraHMYEeCKOro MHpPAa KaK OTPaKEHUE HBOJIIOLIHH.
OcCHOBHBIE CHCTEMATUUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLIMST  YeJloBEeKa. AHTpONOJOrus Kak Hayka. Passurue
MPEJCTABICHUT O MPOUCXOXKIECHUHU YeIoBeKa. MeToabl U3Yy4YEHHUs
anTporniorene3a. CxoAcTBa M pa3iWyus YEJIOBEKA U KUBOTHBIX.
CucremMaTnyecKoe MOJIOKEHUE YEITOBEKA.

JBwxkymue cunbsl (axTopbl) aHTpomoreHe3a. HacnencTBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIEecCTBeHHBI 00pa3 >KHU3HH,
M3TOTOBJICHUE OPYAHN TPyJa, MBIIIUICHUE, PEUb.

OcCHOBHBIE CTaJIM ¥ BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAJIOMUTEKH,
Uenosek ymensiil, YenoBek npsiMoxoasui, YemoBek HeaH1epTalbCKUu,
UenoBek  pa3ymHbii. Haxogkum  MCKOMaeMbIX  OCTAaTKOB,  BpeMs
CYLIECTBOBaHMSI, 00JaCTh pPacHpOCTpaHEHUs, 00bEM TOJOBHOTO MO3ra,
00pa3 )XKU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILIME PAChl: €BPOIECOUIHAS
(eBpaswuiickas), HErpo-aBCcTpagonaHas (PKBaTOpHAIbHAS), MOHTOJIOUIHAS
(a3narcko-aMepuKaHcKas). UepTsl MPUCIOCOOTIEHHOCTH MPEACTABUTENEH



YeJIOBEUECKMX  pac K  YCJIOBHSM  CyllecTBOBaHUs.  EnuHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanuu:

IToptpets: @. Pemm, JI. Ilactep, A. . Onapun, C. Muuiep, I
Opu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJHEYHONW CHUCTEMBIY,
«Pa3BuTHe opranuueckoro mMupay», «PacturenbHas KieTka», « KuBoTHas
Kietka», «lIpokapumotnueckass kierka», «CoBpeMeHHas cHUCTEMa
OpraHu4YecKoro mupa», «CpaBHEHHE aHATOMHYECKHUX YEpPT CTPOCHUS
YeloBeKa UM 4YeJIOBEKOOOpa3HbIX  00e3bsin», «(OCHOBHBIE  MecTa
MaJCOHTOJIOTMYECKUX HAaXOJOK TPEIKOB COBPEMEHHOI'O 4YEJIOBEKay,
«/lpesHenmme moan», «J/peBHue moau», «llepBble COBpeMEHHBIE
T0In», «HemoBeueCcKre pachh».

Oo6opynoBanue: myispku  «IIpoucxoxaeHue dvenoBekay (OHOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHIepTajiblla, KPOMaHbOHIIA), CIEIKU
WK U300paxKeHusi KAMEHHBIX OPYAHM MEPBOOBITHOIO YejoBeKa (KaMHH-
YoImepsl, pyouia, ckpebia), TeOXpOoHOJIOruYecKas TadiuIa, KOJUISKIIUs
«DOpMBI COXpPAHHOCTH UCKOIAEMbIX KUBOTHBIX U PACTEHUIN».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbI:

[Ipaktuueckass padora Ne 1. «/3ydeHuwe wHcCKomaembIX OCTATKOB
PACTEHHI U )KUBOTHBIX B KOJUICKIIHASIX).

OKCKypcust «DBOJIIOLMS OPraHMYecKoro mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHBIN WM KpPAeBEIUECKUIA My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.

DKoyorusd Kak Hayka. 3aJayd W pas3leiabl 3KOJoruu. MeToqsl
AKOJIOTMYECKUX  HMCCIEJOBAaHMM.  DKOJOTMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHMS OpPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIHAS,
MOYBEHHAsI, BHYyTPHUOPTraHU3MEHHAs.

Oxonornueckue  Qakropsl.  Knaccudukarusi  3KOJIOTHYECKUX
¢dakTOpoB: abMOTHYECKHE, OMOTHUYECKHE U aHTpOIoreHHbie. [leficTBue
AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.

AbGuoTtnueckue  (QakToOphl:  CBET, TEMIIEpaTypa, BIIAKHOCTb.
®dotonepuoau3m.  IlpucrocobiieHnss  opraHu3MOB K JICHCTBHIO
abnotnuecknx (HakTopoB. bronornueckne puTMBI.

buotnueckue Qakroppl. Bumbl OMOTHYECKHUX B3aMMOJICHCTBHIA:
KOHKYPEHIIUsA, XWUIIHWYECTBO, cuMOM03 u ero ¢opmel. [lapazutusm,
Koolepanus, MYyTYyaJIU3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCanu3M, HEeUTpain3M. 3HAUYCHHE OUOTHYECKUX
B3aUMOJICUCTBUI MJI1 CYIIECTBOBAHUSI OPraHU3MOB B MPUPOJHBIX
CO001IeCTBAX.

OKOJIOTUYECKUE  XApPAKTEPUCTUKH  TOIMYJISLHH. OcHOBHbIE
MOKa3aTeld NOMYJALMU: YHCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb,
CMEpPTHOCTb, MPUPOCT, MUTpalUs. JJMHAMUKaA YUCIEHHOCTH MOMYJISIUHA U
e€ perysuus.

JemoHcTpanum:

[Toptpetsr: A. 'ym6onbar, K. @. Pynbe, O. ['ekkers.

Tabmuupr u cxemsl: kapta «l[IpupogHeie 30HBI 3emumn», «Cpensl
oOuTaHus OPraHu3MOB», «DoTtonepuoausm», «[Tomymsaumy,
«3aKOHOMEPHOCTH pOCTa YUCICHHOCTH TOMYJALUA  HHPY30pHH-
Typenbkny, «[luiespie renmn.



JlabopaTopHble H NpaKTHYECKHE PA0OTHI:

JlabopatopHass padora Ne 3. «Mopdonornyeckue 0cOOEHHOCTH
pacTeHuM U3 pa3HbIX MECT OOUTAHUS.

JlabopaTtopHasi padota Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas pabora Ne 2. «Iloacy€Tr TIOTHOCTH TOMYJISIIHMA
Pa3HbIX BUJIOB PACTECHUI.

Tema 4. Coo01ecTBa 1 YK0JIOTHYeCKHE CHCTEMBI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a:
BUJIOBasi, [MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Bunupl-
noMUHaHTHL. CBsi3U B OUOIIEHO3E.

DKoJioruueckue cuctemsl (IKocucteMsl). [lonsitue 00 skocucreMe u
OuoreoreHose. OyHKITMOHAJIbHbBIE KOMITOHEHTBI KOCUCTEMBI:
POJYLIEHTHI, KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeecTB U MOTOK
SHEPTrUu B dKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHUCTEMBI.
[Mumessie nienu U cetu. OCHOBHBIE MOKAa3aTeIu YKOCUCTEMBI: Onomacca,
OPOAYKIUA. DKOJOTHYECKUE TMUPaMUIbL: MPOAYKIIUH, YHUCIECHHOCTH,
o6uomaccel. CBOWMCTBA SKOCHUCTEM: YCTOWYMBOCTB, CaMOPETYJISAIINS,
paszButue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKocHucTeMa
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTeHHBIE KOCHCTEMBI. ATpO3KOCHUCTEMBI.
Ypboskocucrembl.  buomormdyeckoe W XO3SMCTBEHHOE  3HAUYCHHUE
arpodKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak ¢GakTop  YCTOWYMBOCTH  IKOCHUCTEM.
CoxpaneHue OMOJOTHYECKOTO pa3HO00pa3us Ha 3emiie.

Yuenue B. U. Bepuanckoro o Omocdepe. ['panuiibi, coctaB u
cTpykTypa 6uochepsnl. XKuboe BemiecTBo U ero GpyHkuuu. OcoOeHHOCTH
o6uocdepbl Kak riao0agbHON YKOCHUCTEMBI. JIMHAMUYECKOE paBHOBECHE U
oOpaTHas cBs3b B Ouocdepe.

KpyroBopotbl BemiecTB U OHMOT€OXMMHUYECKHE ITUKIIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.

YenopedecTtBo B Ouochepe 3emiin. AHTPOIIOTCHHBIC M3MEHEHHUS B
ouochepe. ' mobanbHBIC YKOJTOTHISCKUE TIPOOIESMEI.

CocymectBoBanue npupoAsl U uenoBedecTBa. (CoxpaHeHHe
OmopazHooOpa3usi Kak OCHOBAa yCTOWYMBOCTH Ouocdepsl. OcHOBa
pPAllMOHANIBHOTO  yMPABJICHUS  MPUPOJHBIMH  pecypcaMh U HX
uCIob3oBanue. JlocTuxkeHus OMOJIOTUH U OXpaHa MIPUPOJIHI.

JdemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

TaOmunel u cxembl: «lIumesble nemmn», «buoneHo3: cocrtaB u
ctpykrypa»,  «lIpupomnubie  coobmectBay, «llemn  muTaHUNY,
«Jkojoruyeckas nupamuna», «buochepa m uyemoBek», «IKocHcTEMa
IITUPOKOJTUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «buoreHos
BOZI0EMay, «ATporieH03», «lIpuMepHbIe aHTPOTIOTEHHBIE BO3ICHCTBUS HA
pUPOY», «BakHeWIne HCTOYHUKH 3arpsSi3HEHUS BO3yXa U TPYHTOBBIX
Bom», «llouBa — BaxHeilmas cocraBisiomias Ouocdeprl», «DaKkTOPHI
nerpaganuu II0YBY, «ITapHUKOBBII apdexTy, «DaKTopHI
paZMOaKTUBHOTO  3arpsisHEHHs  Ouocdeps», «OO0mas CcTpyKTypa
ouocdepr», «Pacipoctpanenne xxu3nu B onocheper, «O30HOBBIN IKpaH



ouocdepo», «Kpyrosoport yriepoaa B 6uochepe», «KpyroBopor azora B
IPUPOCH.

OO6opynoBanue: MojeNb-anmIukanus « TUnuuHele OMOLIEHO3bIY,
repOapuii  «PacTutenbHble coOOIIECTBa», KoJuiekuuu «buouenosy,
«Bpeaurenu BaXHEUIIIUX CEILCKOXO3UCTBEHHBIX KYJIbTYp», repoapuu u
KOJUICKIIMM PACTEHUHW ¢ OIKUBOTHBIX, MPUHAJICKAIIME K Pa3HBIM
HKOJIOTUYECKMM TIpyImmaM oaHoro Buaa, Kpacnas kuura Poccuiickoit
®denepanuu, N300paKEeHUs OXPaHSAEMbIX BUJIOB PACTEHHM U >KMBOTHBIX.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BHOJIOTMHM HA BA30OBOM YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

Cormacuo ®I'OC COO, ycraHaBnMBalTCd TpeOOBaHUS K
pe3yibTaTaM OCBOEHHUSA OOYyYaroUIMMHUCS TPOrpamMM CpPEIHEro OOIIEro
00pa3oBaHUsI: IMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JHMYHOCTHBIX pE3yJIbTATOB OCBOCHHUA IIPEIMETA
«buonorus»  BBIACICHBI  CIEAYIOINIME  COCTABJAIOIIME: OCO3HAHUE
00yJaIOIMMUCS POCCUMCKON TPaKJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHUIO, HAIUYNE
MOTHBAIlMM K OOYYEHHUIO OHOJIOTHH, IICJICHANMPABJICHHOE pPa3BUTHE
BHYTPEHHUX YOEKJICHHM JTUYHOCTH HA OCHOBE KIIIOUEBBIX IICHHOCTEH M
HUCTOPUYECKUX TPATUIIUNA Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh  OOyYarIIMXcs  PYKOBOJACTBOBAaThCS B CBOCH
JESITEIIBHOCTH  [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIIUMHU
cucTeMe OMOJIOTMYECKOTO O00pa30BaHMs, HaJIUYHE 3KOJIOTHYECKOTO
IIPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh €M U CTPOUTH KU3HEHHBIC
IUIAHEL.

JIM4HOCTHBIE  pe3yabTaThl OCBOCHHUS mpeaMera «buomorus»
JOCTUTAIOTCS B €IWHCTBE Y4eOHOH W BOCIHTATECIHHOW NESATEIHLHOCTH B
COOTBETCTBHM C TPAAUIMOHHBIMA POCCHUMCKHMHU COLMOKYJIbTYPHBIMH,
VCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, IPUHSITHIMU B
oOImecTBe TpaBWJIaMH W HOPMaMH TIOBEACHUS H  CIOCOOCTBYIOT
MPOLIECCAM CAMOITO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTHUSA
BHYTPEHHEW TMO3UILMK JUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY W
MIPABOIIOPSIKY, YEJIIOBEKY TpyZa M CTapIIEMy IOKOJECHHUIO, B3aUMHOTO
YBaXCHHS, OCPE)KHOTO OTHOIICHUS K KYyJIbTYPHOMY HACICIUIO U
TpaAuIHUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon @Penepanuu,
IIPUPOJIE U OKPYIKAIOIIEU CPETIE.

JIndHOCTHBIE  pE3yJbTaThl  OCBOCHUS  y4eOHOTO  MpeameTa
«buonorus»  JOJDKHBI ~ OTpa)kaTb T'OTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi pyKOBOJCTBOBAaTHCA  CHOPMHUPOBAHHON  BHYTPECHHEM
MO3UIMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIUN, TO3UTUBHBIX
BHYTPEHHHX YOEKICHHUM, COOTBETCTBYIOIUX TPATUITMOHHBIM IICHHOCTSIM
POCCHUICKOTO 0O0IIecTBa, pacHIMpeHUEe KU3HCHHOTO OIBITA W OIBITA
JESITECIBHOCTH B IPOLIECCE peanv3alid OCHOBHBIX  HAIpaBJICHHUM
BOCIIMTATEJILHON JESATSILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMU OOYyYaIOIIEeTOCs Kak
AKTUBHOT'O M OTBETCTBEHHOT'O WJICHA POCCHUHCKOTO OOIIECTBA;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TIpaB © OOS3aHHOCTEM,
YBAOXKEHHE 3aKOHA U MPABOIIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPHU
CO37JaHUU Y4YEOHBIX MPOCKTOB, PEIICHUU Y4EOHBIX W TO3HABATEIHHBIX
3a/1a4, BBIMIOJTHEHUN OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNIATh COOCTBEHHYIO MO3HIINIO IO OTHOIICHHIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHSTH €€;



YyMEHUE Yy4YUTHIBaTh B CBOMX JEHCTBUSX HEOOXOAUMOCTD
KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOJCH C pa3sHbIMU YOEXKICHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSAMH U COLIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLECCE COBMECTHOIO
BBITIOJIHEHUS Y4€OHBIX, MO3HABATENIbHBIX W HMCCIEIOBATEIbCKUX 3a]1ad,
YBKUTEJIBHOTO OTHOUIECHUSI K MHEHHMIO ONIMOHEHTOB NP OOCYXICHHUU
CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEP KAHMS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKON NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(OPMUPOBAHHOCTh POCCUUCKOW TPaXXJAHCKOHM HIACHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHSI K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH
nepex PoauHou, ropaoctu 3a ¢BOM Kpaul, CBOK PonuHy, CBOW f3BIK U
KYJbTYpY, IMIPOIIIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJICAUIO U MaMSATHHKaM
OpUPOIbI, JOOCTHXKEHUsIM Poccum B Hayke, HCKYCCTBE, CHOpPTE,
TE€XHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTUE OWOJIOTMH, TMOHUMAaHUS 3HAYCHUS OUOJOTUU B IO3HAHUU
3aKOHOB MPHUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yO0exAEHHOCTh, TOTOBHOCTh K CIYXXEHHUIO M 3alllUTe
OteyecTBa, OTBETCTBEHHOCTH 32 €0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MOBEJICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pEelIeHUs, OPUEHTUPYSICh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENSM, CO3AAHUIO CEMbBU
HAa OCHOBE OCO3HAHHOTO MPUHATHUA IEHHOCTEHM CEMEWMHOW >XWU3HHU B
COOTBETCTBHHM C TPAJULIMAMU HapoAoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHONIICHWE K MHUPY, BKJIIOYAas OCTETHKY ObITa,
HAay4YHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYy/Aa, OOIIECTBEHHBIX
OTHOIIICHU;

MMOHMMAaHUE SMOIMOHAILHOIO BO3JIEUCTBUS JKUBOM MPUPOIBI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHIO B Pa3HbIX BHAaX MCKYCCTBa,
CTpPEMJIEHUE MPOSIBIIATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usunuyeckoro BocnuTaHHMS, (POPMHUPOBAHHMS KYJIbTYPHI
30POBbS ¥ SIMOLMOHAJIBLHOIO 0JIarONOJIyYns:

MOHUMAaHUE U peau3alus 3[0POBOTO U 0€30MacHOTO 00pa3a KU3HH
(3mopoBoe TUTaHWE, COOJIIOICHUE TUTUECHUYECKUX TIPaBUI U HOPM,
cOQTaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, PETYISIpHAS PU3NUIECKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMITIETEHTHOTO OTHOIIICHUS
K COOCTBEHHOMY (DU3MUECKOMY U NICUXUUECKOMY 3/10pPOBBIO;

MMOHMMAaHUE [IEHHOCTU MPABUJ UHAUBUYATBHOTO U KOJUIEKTUBHOTO
0€30macHOT0 TTOBEACHUS B CUTYAIIHUSIX, YTPOKAIONTUX 3OPOBBIO U KU3HH
J0JIeH;



OCO3HaHWE TIOCICJACTBUH W HENPHITHS BPEIHBIX IPUBBIUCK
(ymotpe06aeHus aKoroJisi, HAPKOTHKOB, KypEeHHS );

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPyAYy, OCO3HaHHME IIEHHOCTH MacTepCTBa,

TpyI0aI00HU¢e;
TOTOBHOCTh K AaKTHBHOW JCSITEILHOCTH TEXHOJIOTHYECKOH W
COIIMATTLHOM HaTpPaBICHHOCTH, CTIOCOOHOCTH UHUIMHPOBATH,

IJIAHUPOBATh U CAMOCTOSITENBHO BBIMOJIHATH TAKYIO I€SITENBHOCTD;

UHTEPEC K pa3inyHbIM chepaM MpoPecCHOHANIBHON JIEATeTbHOCTH,
yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayied mnpodeccuu U
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BaHUIO HA
NPOTSHKEHUU BCEH )KU3HU;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIeJleco00pa3HOe OTHOUIEHHWE K TMPUPOJIEC Kak
UCTOYHUKY XKHU3HU Ha 3EMJIE, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTUYECKOW KYJIBTYphl: TPHOOpETEHHE
OTIBITA TUIAHUPOBAHUS MMOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCIEICTBUI
JUISL OKPY KAKOLLEH Cpebl;

OCO3HaHHWE TIJIO0ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJIeM u
yTEN UX PELICHUS;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MPUOOpETaeMble TMPU  HU3YyUYECHUU
OMONIOTUM 3HAHUSI W YMEHUS TMPU PEHICHUH TMPOOJIeM, CBSI3aHHBIX C
palMOHAIBHBIM IPUPOAOTIOIB30BAHUEM (cobmronenue IIpaBUI
MOBEJICHHUSI B TMPUPOJAE, HAIMPABICHHBIX HAa COXPAaHEHUWE PAaBHOBECUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JNECHUCTBHUM, MPUHOCIIIMX BPEI OKPYKAOIICH
OPUPOAHONW  Cpene, YMEHHE [MPOTHO3UPOBATh  HEOJIArONpPHUSTHBIC
JKOJIOTUYECKHAE  TOCIEACTBUS  NPEAIPUHUMAEMBIX  JIEUCTBHUM U
NpeA0TBPAIATH UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOU
KYyJbTYpbl, OMNbITA JEATEIBHOCTA HKOJOTHUYECKON HANpaBIECHHOCTH,
YMEHHUSI PYKOBOJICTBOBAThCSI MU B TIO3HABATEIbHON, KOMMYHUKATUBHOM
W COLMAJIbHOW NPAKTUKE, TOTOBHOCTM K YYaCTUK) B NPAKTUYECKON
JEATEIBHOCTH 3KOJIOTHUYECKOW HAITPABICHHOCTH,

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSA HAayKU U OOIIECTBEHHOW IPAKTUKH,
OCHOBAaHHOTO Ha JHAJIOTe KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YMTATEIbCKOM KYJIBTYPbl Kak
CpeACTBa B3aUMOJICUCTBUS MEXKTY JIFOJIbMHU Y TIO3HAHUS MUDA;

MOHUMaHue crienuuKy OMOJIOTHHU KaK HAyKW, OCO3HAHUS €€ POJiv B
dbopMHpPOBAHNY  PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU
LIEJIOCTHOTO TPEACTABICHUS 00 OKpPYXalolleM MHUpPE KakKk O €IMHCTBE
NpUPOIBLI, dYeJlOBeKa u  00mecTBa, B TO3HAHWUA  NIPHUPOITHBIX
3aKOHOMEPHOCTEH U pEIIeHHH TNPoOJIeM COXpaHEHHUS MPUPOIHOTO
paBHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJOTHH JJII  COBPEMEHHOM
[MBWIM3AIMN: OOECTICYCHUsI HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI,
CO3JJaHUE TIEPCTIICKTUBHBIX  OWOTEXHOJOTHUH, CHOCOOHBIX  pEIIaTh



pecypcHbIe IPOOJIeMbl Pa3BUTHS YEJIOBEYECTBA, TOUCKA MyTEeH BHIXOAA U3
IJI00ANBbHBIX JKOJOTUYECKUX MpoOJieM M oOecredeHusl Mepexoja K
YCTOMYMBOMY Pa3BUTHIO, PALIUOHATBHOMY HCIIOIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OUOJOTMYECKUX 3HAHUN B LENSIX
MOBBIIICHUS 001N KyJIbTYPhl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK
COCTaBHOM 4YacTu (YHKIMOHAJIBHOM TIpaMOTHOCTH OOy4YaromIuxcs,
dbopMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHUMAaHUE CYIIHOCTH METOJIOB I[IO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCIOJIb30BATh MOJIy4aeMble 3HAHUS
JUIsT  aHali3a W OOBSICHEHUS SBJICHUW OKpYXKAIOIIEro Mupa U
IPOUCXONAIIMX B HEM HM3MEHEHUM, YMEHHE Jeiarh OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAy4HBIX (PAKTOB M HUMEIOIIMXCS JaHHBIX C
LEJIBIO MOJIYYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSATENFHO  MCIOJIB30BaTh  OMOJOTUYECKUE
3HAHUS IJIs PEIICHUs TPOOJIEM B peabHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH
OCYILIECTBJISITh MPOEKTHYHD M  HCCIEIOBATEIbCKYIO  JIESITEIbHOCTD
WHAVBUYaIIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM0o00Opa30BaHUI0, K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU TIO
OMOJIOTUY B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ybTaThl OCBOCHUSI y4e€OHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMbIE 11 (POPMHUPOBAHUS MUPOBO33PEHUS
00yJaronuMxcsi MEKIUCIUITHNHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIC
MOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYyYHOM KapTUHBI MHpa H
cnienuduKy METOAO0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemmiecTBO, SHEPrusi, SBICHHE, MPOIECC, CHUCTeMa, HAy4HBIH (akT,
PUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBaHUE,
HaOIOICHUE, W3MEpPEHHUE, JKCIEPUMEHT W JPYTUX), YHUBEpCAJIbHBIC
y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryJsTUBHBIE), oOecneunBarommye (HopMupoBaHue QGYHKIIMOHATBHON
TPAMOTHOCTH M COITMATIBLHOW KOMIETSHITMN O0y4YaroIuXCcs, CIOCOOHOCTh
oOydJaromxcsi ~ MCHOJIb30BaTh ~ OCBOCHHBIC  MEKIUCIUTUIMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHWS W YHUBEPCAIbHBIC ydeOHBIC NEHUCTBHS B
MO3HABATEIBHON U COLUAIBHON MPAKTHKE.

MeranpeaMeTHbIe PE3yIbTaThl OCBOEHUS MPOTPAMMBI CPEIHETO
o01ero 00pa3oBaHMsl TIOJKHBI OTPaXkKaTh:

OBjajieHUe YHUBEPCAJIbHBIMU Y4Ye€OHLIMH IO3HABATEIbLHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JOTHYECKHE TeCTBHA:

CaMOCTOSATENILHO (HOPMYTUPOBATh U AKTyaIH3WPOBATH IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TIPH  OCBOCHWW 3HAHWA TPUEMBI  JIOTHYECKOTO
MBINIUTCHUsT ~ (aHanW3a,  CUHTE3a,  CpaBHEHUS,  KiacCU(UKAIUH,
0000111eHHsT ), PACKPBIBATH CMBICT OMOJIOTUYECKUX TTOHITHH (BBIAEIATH UX
XapaKTEpHbBIC TPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMH MOHATUSIMH ),



OMpeNeNsaTh 1eNId ACITENbHOCTH, 3aJjaBas MnapaMeTpbl U KpUTEpUU
UX  JIOCTUXKEHHUS, COOTHOCUTh  PE3YJNbTAaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJOTUYECKHUE TMOHATUS 11 00bICHEHHs (AKTOB U
SIBJICHUW >KUBOM TIPUPO/IbI;

CTPOUTH JIOTMUECKHE pPacCyXKIeHUsl (MHIYyKTUBHbBIC, NEAYKTHUBHBIE,
0 AaHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS,

OPUMEHSATh CXEMHO-MOJEJIbHBIE CpPEICTBA JUJIsi TPE/ICTaBIICHUS
CYILIECTBEHHBIX CBSI3¢d M OTHOIICHUH B HM3y4aeMbIX OHOJIOIMYECKHUX
00BbEKTaX, a TaKke MPOTUBOPEUYUH PA3HOTO pOJAA, BBIABICHHBIX B
Pa3IUYHBIX UHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbl € Y4E€TOM aHalIu3a
UMEIOIIUXCSl MAaTEPUAIbHBIX U HEMAaTEepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH, OIICHHMBATh COOTBETCTBHUE
PE3yNbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCJIEICTBUM EATETLHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH Pa0bOTy B YCIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX
pooIIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS

BJIQJCTh HABBIKAMH Y4YEOHO-HCCIIEOBATEIILCKOM U  MPOEKTHOM
NESTETbHOCTH, HaBBIKAMH pa3pelieHuss MpoodJieM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIIOMCKY METOJOB  PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHbIC BHIBI JCATEIBHOCTA IO TMOJIYYCHHUIO
HOBOTO 3HAHMS, €0 MHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B
y4eOHBIX CHUTyallUsX, B TOM UYHCIE TIPU CO3JIaHUU YYEOHBIX U
COIMAJIbHBIX MPOEKTOB;

dbopMHpOBaTH HAYYHBIM THUN MBIIUICHUS, BIAJACTh HAYYHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMHI U METOJIAMU;

cTaBUTb u  (opmynupoBaTh  COOCTBEHHBIE  3aJauyd B
00pa3oBaTeNbHOM NEATEIHOCTH U )KU3HEHHBIX CUTYAIIUSX;

BBISIBIIATh TPUYHUHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATH
3a/1auy, BBIJBUTATh THMOTE3y €€ pEIIeHHs, HaXOAWTh ApTyMEHTHI IS
JI0KA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a7]aBaTh MapaMeTPhl U KPUTEPHUH
peIIcHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJIE PEIICHUS 3a7a4il Pe3yJIbTaThI,
KPUTUYECKH OIEHUBATHh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBHUSIX;

7aBaTh OIEHKY HOBBIM CHUTyaIlUsiM, OIICHUBATh MPUOOPETEHHBIM
OTIBIT;

OCYIIECTBJISITh IIEJICHANPABICHHBI TIOMCK TIEPEHOCAa CPEICTB H
CIIOCOOOB JICUCTBUS B TPO(PECCHOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TMO3HABATENBHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEACATCILHOCTH,

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIC WJICH, TMPEAJIaraTh OPUTHHAIBHBIC MOIXOIbI H
pEIIeHus], CTaBUTh MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE AIbTePHATUBHBIE
perieHus.

3) padora ¢ nngopmanueii:



OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHKAX MH(MOpMAIUu (TEKCTe
y4eOHOTOo MocoOus, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTUYECKUX
CIOBAapAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B
WNuTtepHeTe), aHANM3UpOBaTh MH(POPMAIMIO PA3IUYHBIX BUIOB U (HOPM
NpEICTaBIICHUS, KPUTHYECKHM OIICHUBAaTh €€ JIOCTOBEPHOCTb W
HEMPOTUBOPEUYUBOCTD;

GbopMynHpoBaTh 3aMpOChl U MPUMEHSATH PA3IUYHBIE METOJBI MPHU
MOMCKE M OTOOpe Ouonornyeckor uHPOpMAIUUA, HEOOXOIUMOU IS
BBITIOJIHEHHUS YY€OHBIX 3a/1a4;

npuoopeTaTh OTIBIT UCIIOJIb30BaHUS uH(}OpMaAIMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJOTHMM,  COBEpIIEHCTBOBATH  KYJIbTYpPYy
AKTUBHOTO MCIIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMAIBHYIO (DOpMYy MpeacTaBiIeHUS
Oouonornyeckor nHGopManuu (Cxemsbl, rpaduKH, AUArpaMMbl, TaOIUIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4€CTBE CPENICTBA MPHU pabOTe C
Ouonornyeckor MHpopmaluen: NMPUMEHATh XUMUYECKHUE, PU3NYECKUE U
MaTEeMaTUYeCKUe 3HAKMW MW CHUMBOJIBI, (opMmyibl, aO0peBuatypy,
HOMEHKJIATypy,  HMCIIOJb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJQJICTh HABBIKAMU pPACMO3HAaBaHUS U 3allUThl MHGOpPMAIIIH,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBaanenue YHHUBEPCATbHBIMHU KOMMYHUKATUBHBIMH
AEeCTBUAMM:

1) o0menue:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO
y4acTBOBAaTh B JHAJIOT€ WM JUCKYCCHUHU IO CYIIECTBY OOCYXKIaeMOit
TeMbl  (YMEHHE 3a/JaBaTh  BONPOCHI,  BBICKA3bIBATh  CYXKJICHHUS
OTHOCHUTEJILHO  BBINIOJIHEHHWS  TpejjaraeMod  3ajaadd, Y4YUTHIBAThH
WHTEPECHI U COTJIACOBAHHOCTD MO3UIIMHI IPYTUX YYACTHUKOB JTUAJIOTA UK
JTUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHUSA, ITOHUMATh
3HAUYEHHWE  COIMAIBHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHMSI
KOH(DJIUKTHBIX CHUTyalluid, yMETh CMST4aTh KOH(MIUKTHI W BECTH
MIePETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOaMM OOIICHHWS W B3aUMOJCUCTBUS,
MOHUMATh HaMEpPEHUs JPYTuX JIOJeH, TIPOSBIATh YBAKUTEIHLHOE
OTHOIIIEHUE K COOECEeTHUKY U B KOPPEKTHOU ¢dopme (OopMyIupoBaTh
CBOU BO3paKCHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3pEHUS C
WCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHMUMATh W  HWCHOJB30BaTh NPEHMYIECTBA KOMAHAHOW W
WHIUBUyAIbHOW pabOThl TMPHU PEHICHHH OWOJOTUYECKOW MPOOIEMBI,
00OCHOBBIBATh ~ HEOOXOJUMOCTh MPUMEHEHHUS TPYHHoBBIX  (opM
B3aMMOJICHCTBUS MPU peLICHUH yueOHOM 3a/1a4H;

BBIOMPATh TEMATUKY M METOABl COBMECTHBIX NIEUCTBHMA C y4ETOM
00IIMX MHTEPECOB ¥ BO3MOKHOCTEH KaXKJIOTO WICHA KOJIUICKTUBA;

MPUHUMATh 1IETTU COBMECTHOHM ACSTENBHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUTaH



NEUCTBUM, pACHPENCNSTh pOJIU C Y4YETOM MHEHUHW YYaCTHUKOB,
00CyX/1aTh pe3ybTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaXJAOro YYacTHHUKA
KOMaH/Ibl B OOIIMI pe3ynbTaT Mo pa3padO0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MTPOEKTHI, OLIEHUBATH UJEH C MO3UIIMU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIIECTBJISATh  MO3UTHUBHOE  CTPAaTETUYECKOE  TMOBEJEHUE B
Pa3IMYHBIX CHUTYallUAX, MPOSBISATH TBOPUECTBO M BOOOpakeHUe, ObITh
UHUIIMATUBHBIM.

OBJajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U
UX pEIICHUS B )KU3HEHHBIX U YUCOHBIX CUTYaIUIX;

BBIOMpAaTh HA OCHOBE OHMOJIOTUYECKUX 3HAHUNU IEJEeBble U
CMBICJIOBBIE YCTAHOBKHU B CBOUX JCHCTBUSAX U MOCTYMKAX MO OTHOLIECHUIO
K )KUBOM TIPUPOJIE, CBOEMY 3/I0POBBIO U 3JJOPOBBIO OKPYKAIOITUX;

CaMOCTOSITENIbHO OCYIIECTBJISTh IO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBIISITH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHOM NEATEIHOCTH U )KU3HEHHBIX CUTYyAIIHUX;

CaMOCTOSTENIbHO COCTABJISITh IUIAH PEIICHUS MPOOJIEMbl C YYETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHUI;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHMpsaTh pPaMKA Y4YeOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUH;

7enaTh  OCO3HAHHBIM  BBHIOOpP, AapPryMEHTHpPOBAThH €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0cTBOBaTh  (DOPMHUPOBAHUIO U  TPOSABICHUIO  ITUPOKOU
SPYIUIIMU B Pa3HBIX OOJACTAX 3HAHUN, TMOCTOSHHO TMOBBIIIATH CBOMN
00pa3oBaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCHTH KOPPEKTHBBHI B
NesITeTbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB 1IETISIM;

BIIQJICTh HABBIKAMU ITO3HABATEIILHON pPEQIIEKCUU KaK OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBHUI M MBICTUTEIBHBIX TPOIECCOB, X PE3YIHTATOB H
OCHOBaHMM, MCIOIL30BaTh MPUEMBI PEIICKCUU ISl OLICHKU CUTYaIlHH,
BBIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO
WX CHIDKCHHIO;

NpUHUMATh MOTHBBI W apPTyMEHThl JPYTUX TIpH  aHAJW3e
PE3yIbTATOB JICITEILHOCTH;

3) npuHsATHE ceOsl U APYTHUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apTyMEHThl JPYTUX TIpU  aHAIW3e
PE3yIbTATOB JIEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh TOHMMAaTh MHP C TO3UIUU JIPYroro
YelioBeKa.



HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTatsl 0OcBoeHUs nporpammMbl COO no 6uosoruu
Ha 0a30BOM ypOBHE BKJIIOUAIOT CrielU(UUECKue sl yaeOHOTO MmpeaMeTa
«buonorus» HayyHble 3HaHHS, YMEHHA M CHOCOOBI JEUCTBUI 1O
OCBOCHMIO, HWHTEPHPETALMH M MPEeOOpa3OBAaHUIO 3HAHUM, BHJIBI
NEATEABHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U NMPUMEHEHHUIO 3HAaHUU B
pa3IMYHBIX YYEOHBIX CHUTYyalMsX, a TAKXKE B pEaJbHBIX >KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ Ouosorned. B mporpamme mnpenMeTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOAAM O0yYEHHS.

[IpeameTHble  pe3ynbTaThl  OCBOEHUS  y4eOHOro  MpeaMeTa
«buonorus» ¢ 10 Knacce NOMKHBI OTPAXKATB:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME
Hay4YHOI'O 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHHU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUPa M HAyYHOIO MHUPOBO33PEHHS, O
BKJIQJIE POCCHUUCKHX M 3apyOeXHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruy, (YHKIMOHAIBHOM TPAMOTHOCTH 4YEJIOBEKa I pPEIICHUS
KU3HEHHBIX 337a4;

YMEHUE pacKpbIBaTh COJEpKAHUE OHOJOTUYECKUX TEPMHHOB H
MOHATUM: KU3Hb, KJIETKA, OpraHu3M, MeTadoju3M (0OMEH BEIIeCTB U
MpEeBpaIllEHUEe JHEPruM), TOMeocTa3 (caMoperyJssius), ypOBHEBas
OpraHu3alys KUBbIX CHCTEM, CaMOBOCHPOU3BEACHHE (PEMpOAYKIIHS),
HACJIEICTBEHHOCTb, U3MEHYMBOCTh, POCT U PA3BUTHE;

YyMEHUE  u3JaraTb  OWOJIOTMYECKHME  Teopuu  (KJIEeToYHas,
XpOMOCOMHasi, MyTalMOHHAs, LIEHTpaJbHasl JOrMa MOJEKYJIAPHON
ouonoruun), 3akoHel (I'. Mennpensa, T. Moprana, H. 1. BaBunosa) u
yuyeHus (O LEHTpaXx MHOroo0Opasusi W MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuii H. V. BaBuiioa), onpenensiTe rpaHUIbl UX NPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHHUE BIIAJIETh METOJaMU HAyYHOTO IO3HAaHHUS B OWOJIOTHU:
HaONIOZGHUE W OINHCAHHME KUBBIX CHUCTEM, IMPOLECCOB W SBJICHUM,
opraHuzaluss ¢  NOpPOBEJEHUE  OMOJIOTMYECKOro  3KCIEpPUMEHTAa,
BBIIBUOKEHHE TUIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH MEXIY
UCCJIeyEMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYEHHBIX pEe3yJIbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUI U 3aKOHOB, YMEHHE JIENaTh
BBIBO/Ibl HA OCHOBAHMHM TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKK BHUPYCOB, KJIETOK
OpPOKapUOT W JYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BELIECTB U MPEBPAILICHUS
SHEPIrUd B KJIETKe, (POTOCUMHTE3a, TUIACTUYECKOrO0 U JHEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTUIOI0TBOPEHUS, Pa3MHOKEHHUS,
UHAUBUIYAHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHE3);

YMEHUE TMPUMEHATHh T[OJYyYEHHbIE 3HAHUS Uil  OOBSICHEHHUS
OMOJIOIrMYECKUX IPOLECCOB M SIBJICHWUM, JUIsl MPUHATUS MPAKTUYECKUX
pElIeHN B MOBCEJHEBHOM JKHU3HM C LIEJIbIO OOecreueHus: 0€30MacHOCTH
CBOETO 3JI0POBbSl U 3[0POBbSI OKPY’KAIOLIUX JIIOJAEH, COOMIOEHUSI HOPM
IPaMOTHOI'O MOBEJEHMS B OKpY’KaIOLIEH MPUPOAHOHN cpene, MOHUMaHHe
HEOOXOAMMOCTH HCIIOJIb30BAHMSI JOCTHXKEHUH COBPEMEHHON OMOJIOTHUU U
OMOTEXHOJIOTUH JUIsl PaliMOHAIBHOIO IPUPOIONOIb30BAHUS;



YMEHHE DPEeIIaTh dJEMEHTAapHbIC TEHETUYECKHE 33Ja4d Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHUE, CIICTJICHHOE HAcleA0BaHHUE, COCTABIATH
CXeMbl ~ MOHOTHOPHUIHOTO  CKpCIIMBaHWSA  JUIA  TIPEICKa3aHHs
HaCJICJIOBAaHUS NMPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBIMONHITHh JIA0OpATOPHBIE M MPAKTHYECKHE pPaloTHI,
coOyroaTh TMpaBuiaa IpU padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM
o0opynoBaHUEM;

YMEHHE KPUTUYIECCKH OIEHUBATh M HHTEPIPETUPOBATH HH(OPMAIIHIO
OHMOJIOTHMYECKOTO COJIEpKaHusI, BKIFOUYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX WCTOYHUKOB (CpeICTBAa MaccoBOM HWHQOpMAIUH, HAYIHO-
NOMYJIAPHBIE ~ MaTepuaibl), JTHYECKHE  aCleKThl  COBPEMEHHBIX
UCCJIeIOBAHUN B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U  YCTHBIC
coolOmieHus, 00o0mas OHOJOTUYECKYI0 WH(OpPMAIUI0O W3 HECKOJBKUX
MCTOYHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATUUHBIN arnmapaT OUOJIOTHH.

[IpeameTHbie  pe3yibTaThbl  OCBOEHHUS  y4eOHOTrO  MpeaMeTa
«buonorus» ¢ 11 knacce NOIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE W POJIU OMOJIOTUU B CHUCTEME
HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAY4YHOIO MHUPOBO33PEHUS, O
BKJIaJIe POCCHUUCKMX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouonorud, ¢GyHKIUOHATBHOM TPAMOTHOCTH 4YEJIOBEKa I PEIICHUS
KU3HEHHBIX 3a7a4;

YMEHHE DPacKpbIBaTh COJCPIKAHHE OHMOJIOTMYCCKUX TCPMHHOB W
MOHSATUI: BUJ, MOIYJSIUS, T€HO(POHI, SBOJIOLHUS, IBWKYIIUE CHUIIBI
(dakTopsr) ABOJIIOLINH, MPUCTIOCOOJICHHOCTD OpraHu3MoOB,
BUI000pa30BaHue, dKOJOTHYecKue (aKkToOphl, SKOCUCTEMA, MPOMYIEHTHI,
KOHCYMEHTBI, PEAYLEHTHI, IIEMU MUTaHUS, HKOJOTHYECKas MUPaAMU/IA,
O6uoreorieHo3, ouocdepa;

yMEHHUE M3Jaratb OMOJIOTHYECKHUE TEOPUHU (IBOJIOIMOHHAS TEOPHS
Y. JlapBuHa, CHHTETHYECKass TEOpPHUS OBOJIOIMHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojpimieBoro cxoiactsa K. M. bapa, dyepemnoBanus
TJIABHBIX HampasiieHuil u mytei sBomonuu A. H. CeBeplioBa, yueHus o
ouocdepe B. U. Bepraackoro), onpeaensth TpaHUIBI UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

YMEHUE BIJIAJIETh METOJaMH HAyYHOTO TIO3HAHHUS B OWOJIOTHH:
HaONIOZICHUE U OINHMCAHHWE KUBBIX CHUCTEM, IMPOIECCOB W SBICHUH,
opraHu3anusi ¥  TPOBEICHHWE  OHOJIOTHUECKOTO  DKCIIEPUMEHTA,
BBIJIBHIKCHHE TUTIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH MEXITY
UCCIICYEMbIMU BEIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TTOHSATHH, TEOPH U 3aKOHOB, YMEHHE JIEIaTh
BBIBOJIBl HA OCHOBAHHH TTOJTYYEHHBIX PE3YJIHTATOB;

YMEHUE  BBIIETSATH  CYIIECTBEHHBIE  MPU3HAKK  CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHUJAOB,  TOMYJSIIUN,  MPOIYIICHTOB,
KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B U YKOCHCTEM, OCOOECHHOCTH
MPOIIECCOB: HACIICJICTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHMsI,  TPHUCTIOCOOJICHHOCTH  OPraHU3MOB,  JCHCTBUS
AKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA
SHEPTUHA B DKOCHUCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUW B HDKOCHCTEMax
CBOEH MECTHOCTH, KPYyTOBOPOTA BEIIECTB M OMOTEOXUMHUYECKHUX ITUKJIOB B
ouocdepe;



YMEHHE TPUMEHATh TIOMY4YCHHBIC 3HAHUA [UISI  OOBSICHCHHS
OMOJIOTMYECKUX MPOIECCOB M SBJICHHUM, JUIsI TPUHATHS MPAKTUICCKUX
pelIeHN B TIOBCETHEBHOM JKMU3HM C IIENIbI0 0OECTeueHus] 0E30MacHOCTH
CBOETO 3JIOPOBBSI M 3[0OPOBBSI OKPYKAIOUIUX JIFOJICH, COOMIOIEHUSI HOPM
IPaMOTHOTO TOBEJCHHS B OKPY’KaIOIIEH MPUPOJHON cpene, MOHNMaHHe
HEOOXOMMOCTH HCIIOIB30BaHUS JTOCTI)KEHUH COBPEMEHHOW OHOIOTHH
IUTSL paIriiOHATBHOTO TIPUPOIOTIONB30BAHUS;

YMEHHE PEIIaTh dJI€MEHTapHbIE OMOJOTHYECKHE 3a/1a4H, COCTABIISITh
CXEMBI TIEpEHOCa BEIIECTB M SHEPTUHU B IKOCHCTEMax (I[€MH MUTAHWUSA);

YMEHHE BBIMONHITH JIA0OpAaTOPHBIE M MPAKTHYECKHE pabOoTHI,
coOyofaTh TMpaBuiaa IpU padoTe ¢ Yy4eOHBIM U J1A0OPaTOPHBIM
000py10BaHUEM;

YMEHHE KPUTHICCKH OIEHUBATh U HHTEPIPETUPOBATH HH()OPMAIIHIO
OHMOJIOTMYECKOTO COJIePKaHusI, BKIFOUYAIOIIYIO IICEBIOHAYIHBIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeICTBa MaccoBON HWH(OpPMAIUH, HAYIHO-
HOIYJIIPHBIE MaTepUabl), pacCCMaTPUBATh TI00aTbHBIC YKOJIOTHUCCKHE
npoOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHbMCHHBIE H  YCTHEIC
coolmieHus, 00o0mas OHOJOTUYECKYI0 HH(OpPMAIUI0O U3 HECKOJIBKUX
MUCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSATUIHBIN armapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HauMeHOBaHUE KoaudecTBO yacoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
pa3/ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
NporpamMmmsbl padoTbl padoThbI
bu6mmoreka [IOK
! buonorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBbIe cuCTEMBI U BX 1 bubmuorexa [JOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 3 1 bu6mmorexa [IOK
CTPOECHUE KJIETKU https://m.edsoo0.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bu6mmorexa [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmMHOXeHUE U
5 N 5 1 bu6mmoreka [IOK
FBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHOCTE U
6 W3MEHYUBOCTh 8 15 Bubmorexa ITOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cernekiusi OpraHu3MOB. 3 bubnunorexa [JOK
OcHOBBI OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Peseperioe Bpems 1 https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO
34 0 4

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHnoBanme KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBHIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
1 DBOIOLIMOHHAS 9 1 bubnuotexa [JOK
Oouosiorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHHE U
2 a3BUTHC )KU3HHU Ha 9 0.5 bubmorexa LOK
P ' https://m.edsoo.ru/7f41cc74
3emuie
Opranu3msl U
3 OKDVIKAIOLIAS 5 1 bubnuorexa [JOK
24 - https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa 1
4 AKOJIOTUYECKHE 9 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6nuorexa [IOK
> Pesepsiioe spens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabHblie IIpakTnyeckue
n/n Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
buonorus B cucreme
1 a 1 https://m.eds00.ru/863e6122
YK https://m.eds00.ru/863e632a
MeTo1pl TO3HAHUS
SKUBOU TIPUPO/IBI.
[Tpaktuyeckas padora Ne
5 1 «Mcnonp3oBanue 1 05 bubmuorexa [JOK
pa3IUYHBIX METOJIOB MPHU ' https://m.eds00.ru/863e6122
W3y4YeHUHU
OMOJIOTHYECKUX
00BEKTOBY
buonoruueckue
3 CHCTEMBI, IPOLIECCHI K HX 1 bubmorexa HOK
- 1P https://m.eds00.ru/863e6564
U3y4YeHue
XUMHUYECKUN COCTaB
4 reriin. Boga it 1 bu6mmorexa [IOK
- 2ol https://m.edso00.ru/863e674e
MUHEpaTbHBIE COTH
5 benku. CocTaB n 1 bubmuorexa [JOK

CTpOCHHE OEITKOB

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

DepMeHTBI —

OMoJIOTYECKIE
KaTaJan3aTophlI.
. ?‘;‘;’fﬁ:ﬁ;j" padora e 05 Butnmorexa [IOK
. https://m.edsoo.ru/863e6b72
KaTaJUTHYECKON
AKTUBHOCTH (pEpPMEHTOB
(Ha mpuMepe aMusIa3bl
WM KaTajia3bl)»
bubmuorexa [JOK
! YrieBofsL. Jlummas https://m.edso00.ru/863e6870
8 HyxienHoBBIE KHCTIOTBL. bubnuoreka [IOK
ATO https://m.eds00.ru/863e6d5¢c
HcTopus u metoasl
9 U3yUEHHUSI KIICTKH. bubmmorexa LIOK
https://m.edso00.ru/863e6e88
Kiterounas reopus
10 Knerka kak nenoctHas
JKUBasi CUCTEMa
Crpoenue
9YKapHOTHYECKOM
kietku. JlaboparopHas
pabota Ne 2 «M3yuyeHnue bubnuoreka [IOK
11 CTPOEHUS KJIETOK 0.5 https://m.eds00.ru/863e6ff0

pacTeHuil, )KUBOTHBIX,
rpuOoB U OaKkTepuil O/
MHKPOCKOIIOM Ha
TOTOBBIX

https://m.edso00.ru/863e716c¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

MUKpoOIIpenaparax 1 ux
OIMCAHUE»

OOMeH BELIECTB WU

bu6mmoreka [IOK

12
MeTa00IN3M https://m.eds00.ru/863e766¢
13 doTocHuHTE3. bubmuorexa [JOK
XeMOCHHTE3 https://m.edsoo0.ru/863e7c98
. bubmuorexa [JOK
14 §)
JHEpreTHHeckHii 0OMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIA UK
KJIETKH. [{enenue KiIeTKu.
Muro3. JlabopaTopHas
pabora Ne 3 Eub 1OK
noOIMoTeEKa
1 H
> «Habmonenue muTosa B 0.5 https://m.edsoo.ru/863e7dc4
KJIE€TKaX KOHYMKA
KOpeIlka JyKa Ha
TOTOBBIX
MUKpOTpenaparax»»
BbuocunTes 6enxka.
16 Peakinsa MmaTpuyHOTO bubmmorexa [TOK
1 P https://m.edso0.ru/863e796e
CHHTE3a
17 Tpaucasus — bubnnoreka [JOK
onocuHTe3 OeKa https://m.eds00.ru/863e796e
18 Hexnertounsie hopMbl bubmuorexa [IOK
JKU3HU — BHUPYCHI https://m.eds00.ru/863e7540
19 @DopMBbl pa3MHOKEHUS bubnuoreka [IOK

OpraHu3MOB

https://m.eds00.ru/863e81h6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e

bubmuoreka [JOK

20 Meri
enos https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
IIOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.

21 JlaGopaTtopnast pabota No 0.5 bubnnoreka [HOK
4 «3y4yeHue cTpoeHus ' https://m.eds00.ru/863e81b6
ITIOJIOBBIX KJICTOK Ha
TOTOBBIX
MHKpOIIpenaparax»

29 NnauBunyaibHoe bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HACJIEACTBEHHOCTH U bubnmorexa [IOK

A https://m.edso00.ru/863e862
N3MCHYUBOCTH
3aKOHOMEPHOCTH
HACJIEOBAHUS
24 HDH3HAKOR bubmuorexa [JOK
p ' https://m.edso0.ru/863e8878
MonorubpuaHoe
CKpEIIMBaHue
Jurnbpunnoe
CKpeluBaHre. 3aK0oH
25 HeEan/ICI/IMOFO bubmorexa LHOK
https://m.edsoo.ru/863e89a4
HACJIEJOBAHUS

IMPU3HAKOB



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

Cuennennoe
HacJe/I0BaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «13yuenue
pe3yJIbTaTOB
MOHOTMOPHUIHOTO U
JUTHOPUIHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

27

I'emeTnka momna.
HacnenoBanue
HpI/IBHaKOB, CHCIINICHHBIX
C IIOJIOM

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHYNBOCTSD.
Henacnencrsennas
U3MEHYUBOCTb.
JlaGopatopHas pabota Ne
6. M3yuenue
MOIU(PHUKAITMOHHON
U3MEHUYUBOCTH,
IIOCTPOEHNE
BapHAaIlIOHHOTO psJa U
BApUALIMOHHON KPUBOII»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe

29

HaCJ'ICI[CTB CHHa:da
N3MEHYHNBOCTD.

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlaGopaTtopnast pabota No
7. «AHanu3 MmyTauui y
Jp030(QHITBI HA TOTOBBIX
MUKpOIpernapaTax»

30

I'eneTuka yenoBeka

bubmuoreka [JOK
https://m.edso00.ru/863e8d78

31

Pe3epBHbIii ypoK.
O060011IeHNE 10 TEME
«HacneacTBeHHOCTE U
W3MEHYUBOCTD
OpPTaHU3MOB)

32

CGHCKHI/IH KaK HayKa U
mpouecc

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

33

MeToasl U JOCTHKEHUS
CEJIEKLIUH PACTEHUN U
JKUBOTHBIX

bu6mmorexka [IOK
https://m.edso00.ru/863e9214

34

buoTrexHomorus Kkax
OTpaciib IPOU3BOICTBA

bu6mmoreka [IOK
https://m.edso00.ru/863e9336

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuectBo yacon JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KouTtpoJabHbie IpakTHyeckune
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
1 DBOJIOLMS U METOJbI €€ 1 bubmuorexa [JOK
W3y4YeHUs https://m.edsoo.ru/863ea20e
Uctopus pazButus
2 MpeACTaBICHUIN 00 1 bubmorera [JOK
pedl https://m.eds00.ru/863e9570
SBOJIIOIIUU
bu6mmoreka [IOK
3 M
HEPOSBOIOIHA 1 https://m.edsoo.ru/863e9cle
[Tonmynsauus xkak
AJIIeMEHTapHasl €IMHULIA
BH/JIa U HBOJIIOLIUU. Eub 1OK
nonnoTexa
4 0
Jaboparopras pabora Ne 1 0.5 https://m.eds00.ru/863e99c6
1 «CpaBHeHHE BUIOB 11O
MOP(OIOTHIECKOMY
KPUTEPHUIO)
BIDKYIIHE CHJIBI
5 gneMZ;IHTa _ 1 bubnmnoreka [JOK
p https://m.edso00.ru/863e9da4
(haKTOpBI) IBOTIOIIUN
6 EctectBenHbIi1 0TOOD U 1 bubnuoreka [IOK
ero ¢GopMsl https://m.eds00.ru/863e9ed0
7 PesynbTarel aBoIIOIMU: 1 0.5 bubnmnoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

npUCocOOJICHHOCTD
OpPTraHu3MOB U
BU000pa30BaHueE.
JlaGopaTtopHnast pabota No
2 «Onucanue
PUCTIOCOOTICHHOCTH
opraHusma u e
OTHOCHTEJIHOTO
XapakTepa

https://m.edso0.ru/863e9fde

Hamnparienus u mytu
MaKpO?IBOJIFOIIMU

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

HeobOpartumocTs
IBOJIOIUH

10

Hcropust )xu3HM Ha
3emiie 1 METOBI €€
U3Y4EHHUS

11

T'unoressl
MPOUCXOKICHUS KU3HU
Ha 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

12

PasButue xu3HU Ha
3emJie o 3paM U
nepuoiam

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

13

OCHOBHEBIE ATAITBbI
SBOJIIOIUHN

PacCTUTEIHHOTO U
’KUBOTHOTO MHUpa.

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

[Tpaktuyeckas padora Ne
1 «3yuenue
HCKOIIaeMBIX OCTAaTKOB
pacTeHUH U )KUBOTHBIX B

KOJUTCKITHSX )
14 CoBpemMeHHas cuctema bubnmoreka [JOK
OpPraHUYECKOTO MHUpPa https://m.edsoo.ru/863ea48e
DBOIONHS YEIOBEKA bubmuorexa [JOK
15
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
BIDKYIIIME CHIIBI
16 i}aKTZH;) bubmuorexa [JOK
P https://m.edsoo.ru/863ead44
aHTpPOIIOreHe3a
17 OCHOBHBIE CTaIUH
HBOJIIOIMY YEJIOBEKA
YenoBeueckue pachl U
18 MIPUPOIHBIC Q all:)nTa 105 bubmorexa HOK
pupoi A t https://m.edso00.ru/863eaea2
YelioBeKa
Pe3epBHBIN ypOK.
O060061IeHne mo Teme
19 «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HH HA
3emuie»
20 DKoJorus Kak HayKa
21 Cpensl oOuTanus u bubnuotexa [JOK
9KOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
22 AbGuotnueckue GpakTopsbl. 0.5 bubnnorexka [JOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

JlaGopaTtopnast pabota No
3. «Mopdonorudeckne
0COOEHHOCTH pacTeHUH
U3 Pa3HBIX MECT
oOHuTaAHUY.
JlaGopaTtopHnast pabota No
4. «Bnusinue cBeta Ha
POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

https://m.edso0.ru/863eb10e

23 buotnyeckue pakTopsl bubmorexa LIOK
https://m.eds00.ru/863eb348
DKOJIOTHYECKHUE
XapaKTePUCTUKU
TIOTTYJISITIHH.
24 [TpakTuyeckas padora Ne 0.5
2 «Iloacuér mIoTHOCTH
MOMYJISIIIUIA Pa3HbIX
BUJIOB PACTCHHII»
o5 CooO1iecTBa OpraHu3MoOB bubnuotexa [JOK
— OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuotexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TOKA3aTEIN
9KOCUCTEMBI.
27 DKOJIOTHYECKUE bubmmorexa [OK

nupamuiel. CBolicTBa
skocucreM. Cykneccus

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28

IIpupoaHbIE 3KOCUCTEMBI

29

AHTpOHOI‘eHHBIe
9KOCHCTCMBI

30

buochepa — riobanpHas
3KOCUCTEMA 3eMIIH

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ouocdepsl

bubmuoreka [JOK
https://m.edsoo.ru/863ebd16

32

YenoBeuecTBo B
ouochepe 3emnu

33

CocymiecTBoBaHuE
HPUPOJBL U YEJIOBEYECTBA

bubmuorexa [JOK
https://m.edsoo.ru/863ebale

34

Pe3epBHbIii ypoK.
O06001IEeHNE TEMBI
«Coo0bmecTBa u
9KOJIOTUYCCKHE
CHUCTEMBI»

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHHUKA
[Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. /Ilox pen. Ilaceunuka
B.B. buonorus (6a3oBbiii ypoBenb). 10 kiace - AO «M3naTenscTBO
«ITpocsemienue», 2023

[Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. /Ilox pen. Ilaceunuka
B.B. buonorus (6a3oBbiii ypoBenb). 11 kiace - AO «M3naTenscTBO
«ITpocsemienue», 2024

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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