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|. IlosicHuTe/IbHAS 3anIMCKA

PaGouass mporpamma mo OuONOTHH COCTaBIeHa Ha oOcHOBe DyHIaMEHTAILHOTO sjpa
coJiepkaHus 001Iero oopa3oBaHusi U TPeOOBAHHW K pe3ysbTaTaM OCBOCHHSI CPEIHEro (ITOJIHOTO)
o0miero oOpa3oBaHMs, TPEACTABICHHBIX B DefepaTbHOM TOCYAapCTBEHHOM 00pa3oBaTEbHOM
CTaHAapTe cpeaHero (mojHoro) odmero odpa3oBaHus. B HeM Takke ydTeHbl OCHOBHBIE WU U
MOJIOKEHUSI TIPOTPaMMBI Pa3BUTHS U (DOPMHUPOBAHUS YHHBEPCATBHBIX YYEOHBIX NEHCTBUMA st
cpenHero (MoJiHOro) oOmero o0pa3oBaHUS W COOJIOZCHA IMPEEMCTBEHHOCTh C IPOrPaMMOM 10
OMOTIOTUH JJIs1 OCHOBHOT'O O0IIET0 00pa30BaHMUS.

Pabouass mnporpamma ompenensier CcoAep)KaHHE U CTPYKTypy Y4eOHOro warepuana,
MOCJICIOBATEIBHOCTh €r0 M3Y4eHUs, MyTH (POPMHUPOBAHMS CHCTEMBI 3HAHHWM, YMCHUU U CIIOCOOOB
JeSTeIbHOCTH, Pa3BUTHUS, BOCIIUTAHUS U COLMATM3AMU ydamuxcs. JlaHHBIA BapuaHT MpOrpaMMbl
MOXKET OBITh MCIOJIb30BaH ISl U3y4eHUH OMOIOrHH Ha 0230BOM YPOBHE.

PaGouas mporpamma cocTaBieHa Ha OCHOBE aBTOPCKO nmporpammbl «buonorus» s 10 u
11 xmaccoB aBTopoB U. b. Aradonosoii, B. . CuBornazosa (u3garensctBo «Jpoda») 2019
r.

[Tporpamma cOOTBETCTBYET TPEOOBAHHIM K CTPYKTYpe Iporpamm, 3assiaeHHbM B OI'OC.

Pabouas nmporpamma paccuurtana Ha 344 B 10 u 11 xiacce, 1 gac B Heaeno.

Lesn nzyvyenusi 6M010rUM B CPeIHEH LIKOJIE CJIeyIoIue:
e couuanu3anus 00y4aroIUXcs KaK BXOXKICHHE B MUP KYJIbTYpPbl U COLIMATIBHBIX OTHOIICHMIA,
oOecrieunBaroliee BKIIOUECHUE YYAIUXCS B Ty WIM WHYIO TPYIINY WIH OOLIHOCTb-HOCUTENS €&
HOpPM, LEHHOCTEH, OpPHEHTAllUi, OCBAaMBAEMbIX B IMPOLECCE 3HAKOMCTBA C MHUPOM KUBOU
PUPOJIBIL.
e TpHOOINEHHWE K TIO3HABATEIHHOW KYJIBTYpe KaK CHCTEME II03HABATCIBHBIX (HAYYHBIX
[IEHHOCTEH, HAKOTIJICHHBIX 00IIeCTBOM B cpepe OMOIOrHuecKoi HayKu)
® OpHUCHTAIMIO B CHCTEME 3TUYCCKUX HOPM U IIEHHOCTEH OTHOCUTEIIEHO METOJIOB, PE3YJIHTaTOB
Y JOCTHXKEHUN COBPEMEHHOMN OMOJIOTHYECKON HAYKH
® Da3BUTHE MMO3HABATEIBHBIX KAUYECTB JMYHOCTH, B TOM YHCIIe TTO3HABATEJIbHBIX MHTEPECOB K
M3YYEHHUIO 00X OMOIOTHYECKUX 3aKOHOMEPHOCTEH U caMOMYy MPOIecCy HAyYHOTO MMO3HAHUS
® OBJIAJICHUE YY€OHO-ITO3HABATEIIFHBIMU M IICHHOCTHO- CMBICJIOBEIMH KOMIICTCHTHOCTSIMH JIJISI
(hopMUPOBAHHUS MTO3HABATEIIEHON ¥ HPABCTBEHHOW KYJIBTYPBI, HAYYHOTO MUPOBO33PEHUS, a TAKIKE
METOJIONIOTHEH OMOIOTUYECKOTO IKCIEPUMEHTa M DJIEMEHTAPHBIMH METOJaMU OMOIOTHYECKUX
WCCIIEIOBAHU I
e (OopMHUPOBAHHE JKOJOTUYECKOTO CO3HAHHUSA, IIEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOJAE H
YeIOBEKY.

3ajaun u3ydeHus OMOJIOTHHU B CPEIHEH IIKOJIE CIIEIYIONIUE:

® OCBOEHHUE 3HaHHI 00 OCHOBHBIX OMOJIOTUYECKUX TEOPHSX, UAEAX U MPUHIIUIAX, SIBISIOIINXCS
COCTaBHOH 4YacTbl0 COBPEMEHHOW €CTeCTBEHHOHAyYHOW KapTUHBI MHpa; O MeToJax
OMOJIOTMYECKHX HAayK (IMTOJOTHH, TEHETUKH, CEJICKIMH, OWOTEXHOJOTHH, OJKOJIOTHH); 00
OCOOCHHOCTSIX OuMocuUCTeM (KJIeTKa, OpraHu3M, TMOMYIsALUs, BHJA, OHOreoleHo3, Ouocdepa);
BBIAFOIINUXCS OMOJIOTUYECKUX OTKPBITHSX M COBPEMCHHBIX HCCIICJIOBAHHMSIX B OMOJOTHYECKOU
HayKe;

e OBJIAJICHHNEC YMCHHSIMH XapaKTepPU30BaTh COBPEMCHHBIC HAydHBIC OTKPBITHS B 001acTH
Oumosoruu;

® YCTAaHABIMBATh CBSI3b  MEXAY pPa3BUTHEM OWONOTHMM U COIHMAIBHO-ITUYECKUMH,
9KOJIOTUYECKUMH MPOOJIEMaMH YeJI0BEYECTBA;

® CaMOCTOSITENILHO TMPOBOJUTH OHOJOTHYECKHE UCCleoBaHus (HAOMIOJeHHe, W3MEpeHHe,
AKCIIEPUMEHT, MOJICTTUPOBAHUE) U TPAMOTHO O(POPMIIATH MOIYYEHHBIE PE3YNIbTAThI, aHATTU3UPOBATh
Y UCTIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOJIB30BAThCSI OMOIOTHIECKON TEPMUHOIOTHEN U
CHMBOJIUKOM;

® pa3BUTHE TO3HABATCIIHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHUX CIOCOOHOCTEH B
mporecce  M3y4eHUss  MpoOJieM  COBPEMEHHON  OWOJOTHYECKOW  HAyKH;  MPOBEICHUS
OKCIIEPUMEHTANIBHBIX  WCCIEIOBaHWM, pelieHus OHONOTMYECKMX  3adad, MOJETUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB,



® BOCIUTAHHE YOEKJICHHOCTH B BO3MOXKHOCTH TIO3HaHUS 3aKOHOMEPHOCTEH KMBOW MPHUPOJIBI,
HE00XOIMMOCTH OEpPEKHOTO OTHOIIEHHUS K HEH, COONIOACHUS dTHYECKUX HOPM TPHU MPOBENCHUU
OMOJIOTHYECKHUX HCCIICIOBAHUM;

® UCIOJb30BaHUE NPHUOOPETEHHBIX 3HAHWUH M yYMEHUW B IMOBCEAHEBHOW XU3HU IS OIEHKU
MOCTICICTBUI CBOCH JESATEIHbHOCTH IO OTHOIICHUIO K OKpYXKaromed cpene, COOCTBEHHOMY
3II0POBBIO;

® BHIPA0OTKH HABBIKOB JSKOJOTHYECKOW KYIbTYyphl, OOOCHOBaHHS W COONIIOJICHUS MeEp
npodunaktuku 3a6oneBanuii ¥ BUY-undexmm.

Il. O0mas xapakTepucTHKa y4e0HOI0 mpeaMeTa

IIpenmer «O61mas 6uosIorus» ABIsSETCA OJHON U3 00111e- 00pa30BaTeIbHbIX JUCLUIUIMH AJIS
CpEeIHEN LIKOJIBI.

OcHoOBHas 11e7b Kypca — MO3HAKOMMThH HIKOJbHHUKA C COBPEMEHHBIMM IPE/ICTaBICHUSIMU
Ouonornu M fAath (QyHIAMEHTAIbHOE OHMOJIOTHYECKOe OO0pa3oBaHHE, OPHUEHTHPOBAHHOE Ha
HOJArOTOBKY BBINYCKHHKA CPEOHEH IIKOJbl K IOCTYIJIEHHIO B BbICHIME Y4eOHBIE 3aBEJCHMS
pasnuyHoro npopuist. Bmecre ¢ Tem copepikanue Kypca OMOJIOTHH COOTBETCTBYET COIMATIBHBIM
TpeOOBaHUAM, HPEAbABISEMbIM K OOpa30BaHUIO BOOOIE, W HAIPABICHO Ha COLMAIU3ALMIO
yUYaIIUXCsI, WX TPUOOIIEHHE K KYJIbTYPHBIM IICHHOCTAM, ()OPMHUPOBAHHUE HKOJIOTHIECKOTO
CO3HAHUS, OBJIAJCHHE y4eOHO-ITO3HABATEIbHBIMU U ILIEHHOCTHO-CMBICIOBBIMU KOMIIETEHIIMSIMHY,
JOCTUKEHUE MPEAMETHBIX, JIMYHOCTHBIX U METANIPEIMETHBIX PE3YIbTaTOB O0YUYECHHUS.

I11. Onucanmne Mecta yueGHOro npeamera «0M0JIOrus» B Y4eOHOM IJIaHe.

Kypc «OOmass Ouonorusi» OCHOBBIBAETCSI Ha 3HAHUSAX Y4alMXCs, IOJYyYEHHBIX IpU
M3Y4YEeHUU OWOJIOTMYECKUX JUCUMUIUIMH B OCHOBHOM HIKOJIE, U SBISETCS MPOAOHKEHHUEM JTUHUH,
Hayatoil B 5 kiacce yueOHukoM «buomnorus. 5 kiacc» aBropoB B. U. CuBornazoBa u A. A.
[TnemakoBa, yuebHukoMm «buomnorus. 6 kmace» B. WM. CuBornasosa, yueoHukoMm «buosorus. 7
kiace» B. U. CuBornazosa, M. P. Canuna, A. A. Kamenckoro, yueOnnkom «buonorus. 8 kiacey»
B. . CuBornazoBa, M. P. Canuna, A. A. Kamenckoro u yueOnukom «buonorus. 9 kiacc» B. b.
3axapoBa, B. W. CuBormazora, C. I'. MamontoBa, M. Bb. AradonoBa. D10 oTpaxkaer
IPEEMCTBEHHOCTh Y4€OHBIX MPOrpaMM U 00eCHeunBaeT BO3MOXKHOCTh JabHEHMIIEro yCIEeIHOro
npodeccuoHanpHOro 0o0yueHHs. l3yueHue mnpeamera TakKe OCHOBBIBAE€TCS Ha 3HAHUSX,
OpUOOpPETEeHHBIX Ha YypOKax XHWMHUH, (U3MKH, HCTOpPUM, (U3NYECKOH M HSKOHOMHYECKOM
reorpapun. Cam npeamer siBisieTcs 0a30BbIM JUIS psfa CHEUAIbHBIX JUCHUIUIMH, U3y4aeMbIX
(baKyIbTaTUBHO WJIM HHBIM 00pa3oM B COOTBETCTBHH C NPO(ECcCHOHANBbHON OpHeHTaruen
IIKOJIBI.

Jlnis TOBBIIEHUST 00pa3oBaTEIbHOIO YPOBHS U TOJYYEHHUS HABBIKOB MPAKTHYECKOTO
UCIIOJIb30BAaHUsl IMOJIyUEHHBIX 3HAHUH MPOrpaMMON NpPeaycMaTpUBAECTCs BBHIIOJHEHHE psla
71a00paTOPHBIX PabOT, KOTOPBIE MPOBOJIATCS MOCHIE NOJPOOHOT0 MHCTPYKTaXKa M O3HAKOMJICHHS
yyaluxcs C YCTaHOBJIEHHBIMU TpaBMWJIaMM TEXHUKHM Oe3omacHOocTH. Hekoropble pa3zensl
BKJIIOYAIOT MpPAKTUYECKHE paldOoThl, HaNpaBi€HHblE Ha OTPaOOTKY HABBIKOB YHHUBEPCAJIBHBIX
y4eOHBIX ICUCTBHIA.

B yueGHOM Kypce maercs paclipelelieHHe MaTepuajia 1o pas3jielnaM U TemaMm (B yacax).
CdopmynnpoBaHbl OCHOBHbIE TMOHATHSA, TPEOOBaHMSI K 3HAHUSM M YMEHHUSAM Yy4allMXcs IO
OCHOBHBIM OJi0OKaM MH(popManuu. B KoHIlE KaXa0ro pasjena 00O3HAYCHBI MedcnpeomemHtble
ceazu xypca «O0mIast OuoIoTHSY.

B co3maBaemoii yuutenem o0pazoBaTeIbHOM MHpOrpaMMe JOJDKHO MpeaycMaTpUBaThCA
U3y4eHHE TEOPETUYECKHX U NMPHUKIATHBIX OCHOB 0O0IIel Ouonoruu. B Hel JOIKHBI OTpaskaThCs
3aJauM, CTOSIIME B HAcTosllee BpeMs IMepe]] OMOJOTHYEeCKOW HayKoM, pellieHHe KOTOPbIX
HalpaBJIEHO Ha COXpaHEHHE OKPY)KAIOLIeH MPUPOAbI U 30pOBbs uenoBeka. Ocoboe BHUMaHHE
HEOOXOIUMO YIIETUTh 3KOJIOTHYECKOMY BOCITUTAHUIO MOJIOJIEHKH.

LleHHOCTHBIE OPMEHTHPHI COAEPKAHUSA Kypca OMOJI0r UM

B mpouecce ocBoeHHMs Kypca YydalMHCS TOJYYUT BO3MOXKHOCTH MpPHOOpecTH
MO3HABATeJIbHbIE HEHHOCTHU:



e yYMEHHE KPUTHUYECKH OIICHWBATh MH(OPMAIMIO O NEATEIBHOCTH YeJIOBEKa B IMPHUPOJIE,
MOJTy4aeMYyI0 U3 pa3HbIX ICTOYHUKOB;

e BJAJCHUE OCHOBHBIMH METOJAMH HAyYHOTO T[O3HAHUS TPU OHOJOTHUUYECKHX
WCCJICTIOBAHMSIX JKUBBIX OOBEKTOB M 3KOCHCTEM: OMHMCAaHUE, U3MEPEHHE, HAOI0IeHUE;

® BIAJICHHC HABBIKAMH II03HABATEIHHOU, Y4EOHO-MCCIEAOBATEIHCKONM H IMPOCKTHON
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHHsI IPOOIIeM;

® CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB peIICHUs
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJI0B IMO3HAHUS;

® BIQJICHHC HAaBBIKAMU IIO3HABATEIILHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JIEUCTBUIA U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJBTATOB U OCHOBAHUI, TPAHUIL] CBOETO 3HAHUS
Y HE3HAHMS, HOBBIX MIO3HABATENBHBIX 3a/1a4 U CPEACTB UX JTOCTUKEHHUS;

HpAa6CMEEHHble UeHHocmu.:

CIIOCOOHOCTh AHAIU3UPOBATh M OLEHMBATH IIOCIEJCTBUS JESITEIBHOCTH 4YEIOBEKa B
HIPUPOAE,

KOMMYHUKamue6Hbvle UeHHoOCmu:

® BJAJICHUE A3BIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JJOTMYHO U TOYHO H3JIaraTh CBOIO
TOUKY 3pEHUS, UCII0JIb30BATh aJ€K-BaTHbBIE SI3bIKOBBIE CPE/CTBA;

® yMEHHME MPOAYKTUBHO OOIIAThCS M B3aUMOJIEWCTBOBATH B IPOLECCE COBMECTHOM
JeSITeTbHOCTH, YYUTHIBATh O3ULIUU APYTOTr0, 3PPEKTHBHO pazpemarbs KOHPIUKTHI.

B mporpammMe 00s3aTeNbHO MPETyCMOTPEH WHTETPUPOBAHHBIA TMOAXOJ K OOYUEHHIO C
IPUBJICYEHUEM HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA M HCIIOJIb30BAaHUEM
yuebHo-MeTouyeckux komiuiektoB B. WM. CuBornazoBa, KOTOpbI€ IO3BOJISIIOT pPa3OUTh
M3y4aeMblii ~ MaTepuall Ha  OCHOBHOM M JOIOJHWTEIBHBIH W pealu30oBaTh
JMYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO0J K OOYyYEHHIO IYyTEM CO3JaHUS HHIUBUAYAJIbHBIX
00pa30BaTeNbHbIX TPAEKTOPHA.

IV. Pe3yabTaThl 0cBOeHUsI Kypca OHOJIOTHH

B cootBercTBuu ¢ TpeboBaHusAMU DenepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHjapta cpeaHero (moysiHoro) oOmiero oOpa3oBaHMsI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarenbHOM TMporpaMMbl K OKOHYaHMio 11 Kkrjacca y ydwamuxcss HE0OXOIMMO
chopMHpOBaTh MHPOBO33pPEHHE, OTBEYAIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAYKU U
OOLIECTBEHHOM MPAKTUKH, OOIIEUETIOBEYECKUM IIEHHOCTSIM U HJeajaM TIpa)JIaHCKOIro
oOmiecTBa; OCHOBBI CaMOpPa3BUTHS U CAMOBOCHUTAaHMS, HaBBIKM COTPYAHHMYECTBA CO
CBEpPCTHHUKAaMHM, JI€TbMU MJIAJILIET0 BO3pacTa, B3pOCIBIMU B 00pa3oBaTeNbHOM, 00IIECTBEHHO
MOJIE3HOHM, Yy4eOHO-UCCIIEeIOBATENIbCKOM, MPOEKTHOW U JAPYrUX BHJAX JESATEIbHOCTH.
[IIKOTBHUKM JTOJIKHBI OCBOMTH MEXKIIPEAMETHbIE MOHSTHS M YHHUBEpCAlbHbIE YydeOHBIE
JNEHCTBUS U HAYYUTHCSl UX HCIIOJIb30BAaTh B Y4eOHOM M MO3HABATEIbHOW MAESATEIBHOCTH, a
TaKkke YyMeTb (OopMHpOBaTH U PpEaTM30BBIBATH HHAMBHyallbHble 0Opa3oBaTelbHbIE
TPaeKTOPHH.

B npenMeTtHoii 00.1acTH Ha 62a30BOM YPOBHE TIPE/ITOIAraeTCs:

e (opmupoBaHuE NPEICTABICHUN O POJIU U MECTe OMOJOTUM B COBPEMEHHON Hay4dyHOM
KapTUHE MUPA;

e [IOHMMaHHWE PO OWojorTMH B (POPMUPOBAHUHU Kpyrozopa 1 (PyHKIIHOHATHHOU
TPAaMOTHOCTH YeJIOBEKa JIJIs PEIICHUS TPAKTUICCKUX 3a]1a4;

® OBJaJCHHEC OCHOBOIIOJAratOIMMMH IMMOHATHUAMU U NMIPCACTABICHUAMU O JKUBOH npupoae,
€€ YPOBHEBOW OpraHu3allii U 3BOJIIOLINH;

® yBEpPEHHOE MOJb30BaHNE OUOTOTHIECKON TEPMHUHOIOTUEH U CUMBOJIUKOM;
® OBJIaJICHUC crnoco0aMU BBISIBIIEHUS U OLICHKHU aHTPOIIOI'€HHBIX N3MEHEHHH B npupoae;

e (opmupoBaHue yMeHHI OOBSCHATH PE3YIbTATHIl OWOJOTHYECKUX IKCIIEPUMEHTOB,
peliaTh JIeMeHTapHble OMOJIOTHYECKUE 3a]auu.

B mpouecce n3ydeHHs Kypca TAaKKe OXUIACTCSA JOCTHMIKEHUE CIEAYIOIHUX JHYHOCTHBIX
pe3yJIbTATOB:

e (dopmupoBaHue COOCTBEHHOW TO3UIIMHM TI0 OTHONIEHWIO K OHOJOTHYECKOU
uH(pOopMalnK, MOJTy4aeMON U3 pa3HbIX HCTOYHHUKOB;

® TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3OBaHHIO, B TOM YHCIIE CaMO-00pa30BaHUIO, H
MPOTSKEHUH BCEU KU3HU;



® CO3HATEJbHOE OTHOIICHUE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO yCIICITHOW
npodeCCHOHAIBHON M 00IIIECTBEHHOM JESTETHHOCTH.

JlocTuKeHre JTUYHOCTHBIX pEe3y/lbTaTOB OIICHMBAETCA Ha KaueCTBEHHOM YpoBHe (6e3
oTMeToK). ChOpMUPOBAHHOCTh METANIPEIMETHBIX M MPEIMETHBIX YMEHHUH OICHHBAaeTCsS B
Oatax 1o pe3yjbTaTaM TEKYILIEro, TEMaTHUYECKOTO M HUTOTOBOIO KOHTPOJIS, a TAKXKE IO
pe3yJibTaTaM BbIMOJIHEHHsI 1a00paTOPHBIX U MPAKTUYECKUX PadoT.

MeTaIIpeI[MeTHbIMP[ pe3yJbTaTaMH OCBOCHHS KypcCa OMOJIOTUHU SBJISIOTCS:

e OBJIQJICHUE COCTABISIOMIMMHU IMPOEKTHOW W HMCCIENOBATEIbCKOW IESTEIBHOCTH IO
U3YYEHHIO 001X OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX )KUBOM IIPHPO/IE;

® yMEHHE CAMOCTOSITEJIBHO ONPEAEISATH EIU U COCTABIISATH IUIaHBI;

® CIIOCOOHOCTH CaMOCTOSITETIBHO OCYILECTBIISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
y4eOHYI0 W BHEy4eOHYIO0 (BKIIIOYas BHEIIKOJBHYIO) JESITEIHHOCTh, BBIOMpATh YCICITHBIC
CTpATEeTHH B PA3IMYHBIX CUTYAIUIX;

® YMEHHE OCYLIECTBIATh CAMOCTOATENBbHYI0 HWH(POPMAIIMOHHO- [03HABATEIBHYIO
JeATENBHOCTh, BKIIOYAs YMEHHE OPHUEHTHPOBATHCA B PA3IMUYHBIX MCTOYHMKAX HH(OpMaIum,

KPUTHYCCKHU OLCHHUBATH WM HHTCPIPETUPOBATH I/IH(bOpMaHI/IIO, IMOJIy4aCMyr0 M3 pPa3JIMYHbIX
HNCTOYHHKOB.



V. Conep:kaHue nNporpamMmsbl
buonorus. 10 xiacc
(34 4, 1 4 B HENIEMIO)

Bgenenue (1 1)

Mecto kypca «OO0mias 6MONOTHs» B CUCTEME €CTeCTBEHHO-HAYUHBIX JUCLUHUIUIMH, a TaKKe
cpeau Ouonornueckux Hayk. llenb m 3amaum kypca. 3HaueHuE NpeAMETa Ul MOHUMaHMS
€MHCTBA BCEr0 JKMBOTO, B3aMMOCBs3M Bcex dacted Oumocheprr 3emmu. Cucrema KUBOM
npuposl. [{apcTea KUBON IPUPOABI.

Pa3nes 1 BuoJiorusi kak Hayka. MeTo/bl HAYy4YHOro no3HaHus (3u4)

Tema 1.1 Kparkas ucropus paspurusi onosoruu (1 4)

CrpykTypa 61onoruu kak Hayku. buonorudeckue Hayku o popMe U CTpPOSHUHM OPTaHU3MOB.
Cucremaruka. OBONIOIMOHHOE YyuyeHHe. Kitaccudukamms OHOJIOTMYECKUX HAyK. Tarlbl
pa3BUTHSI OMOJIOTHUH.

Jemoncmpayua. buorpadun u moptpersl (M300paKEHHs) YYCHBIX, BHECIIMX BKJIAJ B
CTaHOBJICHUE M PAa3BUTHE OMOJIOTHH KaK HAYKH.

IIpeameTHbIe pe3yJbTaThl 00y4eHHsI
VYuyamuecs A0JKHBI 3HATh:

L4 OHpeI[eJ'IeHI/IC OuoIoruu KaKHAaYyKH;

e (OCHOBOMOJIOKHUKOB OHOJIOTHMH Kak HAayKH, OCHOBOIIOJIO’)KHUKOB HaquOﬁ (SaHaﬂHOﬁ)
MCOULIMHBI, AaHATOMUH, (I)I/ISI/IOJ'IOI‘I/II/I;

e (Co3zzareneil KJIIETOUHOU TEOPUH;
e Co3znatenell COBPEMEHHOTO 3BOJIIOLIMOHHOTO YUSHHS M STAIbl €r0 CTAHOBIICHHS;

o KHaCCI/IQ)I/IKaHI/IIO OMOJIOrMYECKUX HayK.

VYyamuecs 10KHbI yMETh:
e  OueHuBaTh BKJIAJ] OT/IEIbHBIX YUEHBIX B pa3BUTHE OUOJIOTHH.

Tema 1.2 CymiHOCTb KH3HU U CBOICTBA KUBOTO (1 1)

Onpenenenne Ku3HU. XHUMHYECKUH COCTaB U KJIETOYHOE CTPOEHHME OpPraHU3MOB,
Hacenstomux 3emiaro. OOMeH BelecTB W CaMOpPEryssiius B OHOJOTMUECKHUX CHUCTEMax.
CamMoBoOCTIpON3BEICHHE; HACTIEICTBEHHOCTh U N3MEHYMBOCTH KaK OCHOBA CYIIECTBOBAHHUS JKUBOMN
matepun. Poct u passurue. PazgpakumMocTb. PUTMHUYHOCTB MPOLIECCOB JKU3HEAEATEILHOCTH.
JIMCKpETHOCTh M LIETOCTHOCTb.

Jlemoncmpayus. CBONCTBA )KUBOTO (aHUMAIIKSA).
IIpeaMeTHbIE pe3yabTATHI 00Y4YeHUs
VYyaruecs: 10JKHBI 3HATh:

e OmnpeneneHue KU3HU;

e (CBOICTBA KUBBIX CUCTEM.

VYyamuecs: 10KHBI YMETh:

o JlaBaTh ompeneieHNE )KU3HH,

o [IpuBOAUTH MPUMEPHI IPOSBIIEHUI CBOMCTB JKUBOTO.

MeTtanpeaMeTHble pe3yJbTaThl 00y4eHUus

VYyamuecs 10KHBI YMETh:

e PaboTarhb ¢c yueOHMKOM, COCTABJIATh KOHCIIEKT aparpada;

Pa3pabatbiBaTh MJ1aH-KOHCTIEKT TEMBI, UCIIOJIb3YS Pa3Hble HCTOYHUKHU UH(POpMAIUH;
I"'oTOBUTH yCTHBIE COOOIIEHNS U pedepaThl Ha 3aJaHHYIO TEMY,

ITonp30BaThCS MONCKOBBIMU CHCTEMAMHK HUHTCpHECTA.

Tema 1.3 YpoBHM opranuzauuu ;kuBoit Mmarepuu. Metoabl 0uosiorum (1 1)

YpoBHU OpraHu3anuu KUBOW INpuponbsl. Mepapxus ypoBHeW. MeToabl TO3HAHUS KUBOU
MPUPOIBINUX OCOOEHHOCTH.

Jemoncmpayusa. YpoBHU OpraHU3alliy )KUBOM MaTepuu (aHUMAIIKs).

IIpeaMeTHBIE pe3yabTAThI 00y4eHUSA
VYyamuecs A0JKHBI 3HATh:

e VYPOBHU OpraHu3alyu )KUBOM TPUPOIBL;



e MeToabl NO3HAHUS )KUBOU IPUPOJIBIL.

VYyamuecst TOIKHBI yMETh:

e PacnpenensaTs ypOBHU OpraHU3al|u >KUBOU IIPUPOIbI B COOTBETCTBUU C UX UEPAPXUEH;

e [IpuBOoaUTH IpUMEPHI IPOSIBICHUN CBOMCTB KUBOI'O HA PA3HBIX YPOBHSIX.

Ocnogenvie nonamua. buonorus. J)Kusab. OCHOBHBIE OTIMYMS JKHUBBIX OPIaHU3MOB OT
00BEKTOB HEXKMBOW MPUPOABI. YPOBHU OpraHU3alMH KUBOH Marepuu. OOBEKTHl U METOMbI
u3ydeHus B Ouonoruu. MHoroodpasue >KuBoro Mupa.

Meosicnpeomemmnvwie ceazu

Heopeanuueckas xumus. XUMHAYECKHE DJIEMEHTBl NEPUOIUYECKON cucrtemsl A. H.
MeHneneeBauux OCHOBHBIE CBOMCTBA.

Opzanuueckas xumusi. OCHOBHBIE IPYIIIBI OPrAHUYECKUX COCTUHECHUM.

MeTtanpeaMeTHbIe pe3yJbTaTbl 00y4eHUs

VYyamuecs 10KHBI yMETh:

e Paborath ¢ pa3HBIMU HCTOYHUKAMHU HH(POPMALIUY;

e Jlonp30BaThCs MOMCKOBBIMU CHCTEMaMH HHTCPHCTA

Pazoen 2 Knemka (11 u)

Tema 2.1

Ucropus uzyuenns kiaerku. Kiierounas reopus (14)

Knerka kak cTpykTypHas u (yHKIMOHANbHAS €IMHUIA >KUBOro. Vcropus wu3ydeHHs
kieTku. Ilpokapuorndeckas u sykapuoTHueckasl KieTku. l[IpuHuunuanbHas cxema CTpOSHHS
kiieTku. Kierounasi Teopust 1 €e OCHOBHBIE MOJIOKEHHUS.

emoncmpayua. llpyHIMNUANBHBIE CXEMBl YCTPOMCTBA CBETOBOIO M AJIEKTPOHHOIO
MHUKpPOCKOIIOB. Monenu kineTku. Mukpo-npenaparsl KJIE€TOK PAaCTeHUM, KUBOTHBIX H
OJTHOKJIETOYHBIX TpHOOB. MaTepuaibl, paccka3bIBaONIHe 0 OMOrpadusx yUeHBIX, BHECIINX BKJIA/T
B Pa3BUTHE KIIETOYHON TEOPHH.

IIpeameTHblIe pe3yabTAaThl 00y4eHUs

Vyamuecs 101KHbI 3HATh:

o [IpuHIMNHATBEHYIO CXEMY CTPOEHUS KJIETKH (IU1a3MaTHueckas MeMmOpaHa, [UTOIUIa3Ma,
FeHEeTUYECKUH anmnapar);

e MHorooOpasue NpoKapHoT;

MHoroo0pasue 3ykapHor;

Oco0eHHOCTH KJIETOK OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX Op- TAaHU3MOB;
OCOoOEHHOCTHU PACTUTEIBHBIX U dKUBOTHBIX KJIETOK;

[TonoskeHns KINeTOYHOM TEOPUU CTPOEHUSI OPTAHU3MOB.

VYyamuecs 10KHbI yMETh:

e PaboTtarh co CBETOBBIM MUKPOCKOIIOM;

e OnuceIBaTh 00BEKTHI, BUIUMBIE B CBETOBOI MUKPOCKOII.

OcHoBubie nonsitusi. Kierka. [{utonorus. [Ipokapuothl: OakTepuu U CHHE3CIICHBIC BOIOPOCIIH
(umaHoOakTepun). DyKapHOTHUYECKas KIETKa; MHOroo0Opasue SYKapHOT;, KJIETKH OJHOKIIETOYHBIX H
MHOTOKJIETOYHBIX Opranu3mMoB. OCOOEHHOCTH PAcCTUTENbHOM M >KMBOTHOW KieTok. [lonoxeHus
KJIETOYHOU TEOPHH.

Tema 2.2 XuMuveckuii cocraB kjiaeTku (14)

DJeMeHTHBIN COCTaB KJETKH. PacmpocTpaHEeHHOCTh 3JIEMEHTOB, UX BKJAJ B OOpa3oBaHME
KUBOM MaTepuh U OOBEKTOB HEXHBOW MPHUPOAbL. MaKpodieMeHTbl, MHKPO3JIEMEHTHI,
yABTPAaMHUKPOAJIEMEHTHI; UX BKJIaJ B 00pa30BaHHE HEOPTaHUYECKUX U OPraHUYECKUX MOJIEKYI
’KUBOT'O BEILIECTBA

Hemoncmpayus. Cxema (AuarpaMma) pacupeeleHusi XUMUUECKUX 3JIEMEHTOB B HEXKMBOM
Y KUBOU MPHUPO/IE.

IIpeameTHblIe pe3yabTaThl 00y4eHUs

VYuyamuecs N0KHBI 3HATh:

e Makpo- 1 MUKPODJIEMEHTBI, BXOJAIIUE B COCTAB )KUBOI'0, U X POJIb BOPTaHU3ME.

VYyamuecs 10KHbI YMETh:

e XapakTepu3oBaTb (YHKIHOHATIBHYIO POJIb OTIENbHBIX XHUMHUYECKUX JJIEMEHTOB B
KJIETKE.

Ocnoenvie nonamus. Opranorensl, MaKpOAJIEMEHTBHI, MHKPO3JIEMEHTHI,

YJIBTPAMHUKPOIJIEMEHTHI.



Tema 2.3 Heopranuyeckue BemecTBa KiaeTkn (14)

Heoprannueckue MoJieKyabl >KMBOTO BEIECTBA: BOJAA; XHMMHYECKHE CBOMCTBA U
O6uosnoruueckast posib. Colld HEOPraHMYECKUX KHUCIOT, UX BKJIAJ B 00ecleYeHHEe MPOLECCOB
KU3HEJEATEIILHOCTH U TIOJIIepyKaHNe ToMeocTas3a. Pollb KaTHOHOB U aHHOHOB B O0ECTICUeHUN
MPOLECCOB JKHU3HeneATenbHOCTH. OCMOC M OCMOTHYECKOE JaBJICHHE; OCMOTHYECKOE
MOCTYIJIEHUE MOJIEKYII B KJIETKY.

IlpeamMeTHbBIE pe3yabTAaThl 00y4YeHUsI

Yyaiuecs 10JKHBI 3HATh:

e XUMHUYECKHE CBOMCTBA U OMOIOTUYECKYIO POJIb BOJbI;

e Pojb KaTHOHOB U AaHHOHOB B 00€CIICUCHUN MMPOLCCCOB KXUBHCACATCIIbHOCTHU.
Vuaniuecs AOJIKHBI YMETh!:

¢ OOBSICHATH MPUYHHBI 0COOBIX CBOMCTB BOBI.
Ocnosnvie nonamua. CpoiicTBa BOAbl.. MuHepaidbHble cond. ['uapoduiabHbBIE |
ruapodoOHbIC BEIIeCTBA.

Tema 2.4 Oprannueckue Beujectsa. O6mas xapakrepucruka. Jlunmuasl (14)

Oprannueckue MoJjekyiabl. HU3KOMOJIEKYIIpHBIE U BBICOKOMOJICKYJIIPHBIE COEAMHEHUSI.
Jlunuael: ctpoenue, kiaccupukanys 1 OMOIOTHYECKasIPOIIb.

IIpeameTHblIe pe3yabTAThl 00y4YeHUs

VYyamuecs: 10JKHBI 3HATh:

e [IpuHIMIBI CTPYKTYPHOU OpraHU3alMy U PYHKLIUHN JIUIIATIOB.
VYyamuecs 10KHbI yMETh:

e XapakTepu3oBaTh (PYHKIHUU TUTUIOB.
OcHognvie nonamuza. Jlunuasl. Jlunonasl. HelTpanbHblie XKUpBHI.

Tema 2.5. Opraunueckue Beuiectsa. YriaeBoabl. beaku (14)

VYrneBoJbl: CTpoeHue U 6ronoruyeckas poib. MoHOcaxapuabl U OJIACAXaPU/IBL.

benkn — OHoNOrnYecKue moMMephl; UX CTPYKTypHasi opranuzanus. OyHKun O0enKoBhIX
Mosiekyn. benku-gpepmentsl. CTpykTypbl Oenka: IepBUYHAs, BTOpPUYHAs, TPETUYHAs,
yeTBepTUYHas. JleHaTypauus u peHaTyparus OeJIKOB.

Hemoncmpayus. OObeMHBIE MOJENM CTPYKTYpPHOH OpraHu3alud  OHOJOTHYECKHX
MOJIUMEPOB —OEIIKOB.

IIpeaMeTHBIE pe3yabTAaThI 00y4eHU

VYyamuecs 10JKHBI 3HaTh:

e [IpuHIUIBI CTPYKTYpHON OpraHu3aliy U (GyHKLIUHU OEIKOB U yTIIEBO/IOB;

e Kiaccugukanuio yrieBoos.

VYyamuecs TOIKHBI YMETh!

e OOBACHATH NPUHLIUII AEUCTBUS (PEPMEHTOB;

e XapakTepu3oBaTh PYHKIIUU OCJIKOB U yTIIEBOIOB.
OcHnognvie  nouwamusa.  YrieBoiapl.  MoHocaxapuapl,  nonucaxapuisl.  benku.
buonornueckue monumepsl. JleHaTypaius u peHaTypaius O0eIKoB.

Tema 2.6 Oprannyeckue BemecTBa. HykiennoBbie kuciaorb (14)

JIHK — MoOeKyabl HacJeACTBEHHOCTU. Penymnkanus JHK, Iepeaada HacaeICTBEHHOM
uH(pOopMallMu U3 MOKOJEeHUs B nokosieHue. [lepenaya HacneacTBeHHON HH(OpManuu U3 gapa B
UTOIUIA3MYy; TpaHCKpunuus. PHK: cTpykTypa u ¢yHkimu. MHpOpMannoHHbIE, TPAHCIOPTHEIE,
pubocoMaIbHbIE PHK.

Hemoncmpayusa. OGbeMHbIE MOJIENTU HYKJIEUHOBBIX KUCIIOT

IIpeameTHblIe pe3yabTaThl 00y4eHUs

VYyamuecs 10IKHBI 3HaTh:

e [IpuHIMIBI CTPYKTYPHOU OpraHu3alnu U GYHKIIMHA HYKIEUHOBBIX KUCIIOT;

e CTpyKTypy HYKJIEHHOBBIX KHCIIOT.

VYyamuecs 10IKHbBI YMETh!

e XapakTepu3oBaTh QYHKIINH HYKJIEHMHOBBIX KUCIIOT;

e PasnuyaTh HYKJIEHHOBBIE KHCIIOTHI (JIHK U PHK).
Ocnosnvie nonamusa. HyknenHoBble KUCIOTHL. Perumkanuss mHK. TpaHCKpUIIHS.
Hyxkneorun. KommniaeMeHTapHOCTD.



Tema 2.7 Dykapuoruyeckas kierka. l{uromnazma. Opranouas: (14)

Dykapuotudeckas kierka. [lmasmarudeckass memOpana u ee ¢yHkiuu. lluromiazma
JyKapUOTHYECKONW KJIeTKUu. OpraHouabl IUTOIJIa3Mbl, HX CTPYKTypa U (QYHKIUH.
Knaccudukanus opranouos. [lutockener. BkitoueHus, uX 3Ha4€HUE U POJb B METa0OINU3ME
KJ1eTOK. OCOOEHHOCTH CTPOEHUS PACTUTEIbHOM KIETKH.

Hemoncmpayuna. Mopenu kinetku. CXeMmbl CTPOEHHUS OPraHOMJIOB pPACTUTENBHOM U
JKUBOTHOMKIIETOK.

Jlabopamopuvie u npakmuyeckue padomuol

Opranouypl KJIETKH (BUPTYaJbHO C MOMOIIBI0 MYJIBTUMEAUHHOTO MPHIIOXKEHUS K
Y4EeOHHUKY).

[IpuroroBneHue u oNMCaHNE MUKPONPENAPATOB KIETOK PACTEHUM.

IIpeameTHblIe pe3yJabTAThl 00y4eHUs

VYyaimuecs 10JKHbBI 3HATH:

e (CrtpoeHue 2yKapuOTHYECKOU KJIETKU;

e Oco0EHHOCTH PACTUTENbHBIX U dKUBOTHBIX KJIETOK;

o Kiaccudukanuo opraHou/10B KJIETKH.

VYyamuecs 10KHbI yMETh:

e XapakTepus3oBaTh (PYHKIIUH OPTaHOUIOB;

e OmnpenensiTh 3HAUCHUE BKIIFOUCHUM.

OcHnognvle nonamua. DykapuoTudeckas kietka. [lnazmatmdeckas MeMOpaHa.

Opranown bl uTOIUIa3MBI. HeMeMOpaHHEIe, 0THOMEMOpaHHBIC U JIByXMEMOpaHHBIC OPTaHOUIBI.
Bxirouenus.

Tema 2.8 Kirerounoe siipo. Xpomocoms!i (14)

KnerouHnoe siapo — IEHTp yHOpaBiCHHS KHU3HEAEATEIBHOCTHIO KIETKH. CTpPYKTYphI
KJIETOUHOTO sijipa: siiepHas 000JO0YKa, XpPOMAaTUH (T€TEPOXPOMATHH), SIIPBIIIKO. XPOMOCOMBI.
Kapuoru.

IIpeaMeTHbIE pe3yabTATHI 00Y4eHUS

VYyamuecs 10KHbBI 3HATh:

e CrpoeHue U pyHKUINU Apa;

¢ 3HaueHHeE MOCTOSIHCTBA YUCIIa M JOPMBI XPOMOCOM B KIIETKE.

VYyamuecs 10KHBI YMETh:

e OnuceIBaTh TEHETUUECKUI anmapar KJIeTOK-3YKapHuoT;

e OnuceIBaTh CTPOCHUE U PYHKITUU XPOMOCOM;

L I[aBaTI) OIPECACIICHUC KapUOTHUIIA N XaPAKTCPU30BATh €T0.

Ocnoenvie nonamua. Xpomocombl. Kapmotun. [IumimougHblii M ramjiouaHblii HaOOPbI
XpPOMOCOM.

Tema 2.9 IIpokapuoruyeckas kiaerka (14)

[TpokapuoTnueckue KieTku; Gopma u pazmepbl. CTpoeHHE IUTOIUIA3Mbl OaKTepUaAIbHOM
KJIETKH; OpraHu3anus Meraboiau3smMa Yy mpokapuoT. [‘eHeTnueckuil amnmapar OakTepHii.
Cnopoo6pazoBanue. PasmHoxxenue. Mecto u pojib MNPOKapHOT B OMOLIEHO3aX.

Jlabopamopuvle u npakmuyeckue padomaoi

N3yueHne KIeTok OaKTepHil Ha TOTOBBIX MUKpOIIpenaparax.

IIpeameTHblie pe3yabTaThl 00y4eHUs

VYyamuecs 10JKHBI 3HaTh:

e CTpoeHHe NPOoKapuOTHUECKOH KIIETKH;

MHoroo0pasue mpoKapHoT.

VYyamuecs 10TKHBI YMETh:

XapakTepr30BaTh OPraHU3alMIo MeTab0IM3Ma y IPOKApUOT;

OrnuchIBaTh reHeTUYECKHM anmapat 6aKTepHil, UX CIOpooOpa30BaHNE U Pa3MHOKECHHE.
Ochosnvle nonamus. lpokapuoTsl, OakTepuu, nanodakTepuu. Hykieona. MypeunH.

Tema 2.10 Peanusauus HacJaeAcTBeHHOH HHpopManuu B KieTke (14)
['eH, reHeTUYECKHI KO, CBOMCTBA FTEHETUYECKOTO KOa. DTalbl peaanu3alii reHeTUYeCKOn
UHPOPMALIUHU B KJIETKE (TPAHCKPUIIIUS U TPAHCIIALIUA).
Jemoncmpayua. Tabmuna reHeTHYECKOro Koma. IIpocTpaHcTBeHHas Monenb THK. Cxema



ouocuHTe3a OejKa.

IlpenmMeTHbIE pe3yabTaThl 00y4YeHUs

Yyamuecst JOIKHBI 3HATD:

e OrnpeneneHue reqa;

e (CBolicTBa 'eHETHYECKOI'0 KOJIa;

e Dranbl pealn3alny HacaeCTBEHHON HH(OpMAIHH.

e Vwyamuecs JOJDKHBI YMETh:

e licnonb30BaTh MPUHIUIT KOMIUIEMEHTAPHOCTH TIPH MOCTPOECHUU CXEM HYKJIECHHOBBIX
KHUCJIOT;

e  OnuChIBaTh ITPOIIECCHI, TPOUCXOSAIINE TPH OMOCUHTE3€E OCIIKa.

Ocnoenvie nonamusa. 1'en, reHernueckud koa. Komon. Tpumner. AHTHUKOIOH.
Tpanckpunuus. TpaHcianus.

Tema 2.11 Hekierounas popma :ku3uu: Bupycsl (14)

Oco0OeHHOCTH CTPOEHUSI M Pa3MHOKEHUs BUpPYcoB. JKM3HEHHBIH LUK BUY. BupycHble
3a0o0JeBaHus ¥ POPHUIAKTHKA UX pacripocTpaHeHus. CIHI ¥ MEPHI €ro MPO(QUITaKTUKH.

Hemoncmpayun. Cxema CTpOCHUs BUpYyca.

IIpeameTHblIe pe3yJabTAThl 00y4YeHUs
VYyamuecs: JOJKHBI 3HATh:

e OCOOEHHOCTH CTPOEHUS BUPYCOB;
BupycHble 00s1€3H1 4ETIOBEKA;

[
e Mepsl poHIaKTUKY BUPYCHBIX 3200I€BaHNH YEITOBEKA.
e VYuyamuecs J0JKHBI YMETh:

e OnuceBaTh XU3HEHHBIH ki BUY.

Ocnoenvle nonamus. Bupyc. bakrepuodar. Kancun.
MertanpeaMeTHblie pe3yJibTaTbl 00yUeHH s

VYwyamuecs 10KHbI YMETh:

CocTaBnsiTh CXeMbl U TaOIHIIBI AJI1 MHTETPALMU [TOTYyYSHHBIX 3HAHUH.

e O0606maTs nHGOPMAIIHUIO U JIeTaTh BEIBOJIBL;

e Paborath ¢ JONOTHUTEIBHBIMA UICTOYHUKAMU HH(OPMAIINH;
e (CaMOCTOSITEILHO COCTABJIATH CXEMBI IIPOLIECCOB U CBSA3HBIN PAcCKa3 110 HUM;

e Paboratp ¢ MHKPOCKOIIOM H HU3roTaBJIUBATH HpOCTeI\/'IIJ_II/Ie npe- mnaparbl I
MHKPOCKOIINYECKOI'O HCCIICJOBaHU.

Meosicnpeomemnvie ceasu

Heopzanuueckasn xumus. Xumndeckue cBsa3u. CTpOEHHUE Be- 1IECTBA.

Opeanuueckas xumus. I[IpUHIUOBI OpraHu3allMM OpraHu4e- CKHX COEIUHEHUM.
VY rieBoAbL, IMIUIBL, KU PBL, OCJIKH, HYKJI€H- HOBBIE KUCIIOTHI.

@u3zuka. CBOUCTBA KUAKOCTEH, TEIIJIOBBIE SIBJICHUS. 3aKOHBI TEPMOJMHAMUKH U ONTHUKH.

Pa3nea 3 Oprannsm (194)

Tema 3.1 Opranusm — eauHoe nesaoe. MuHorooopasue opranu3mMos (14)

PasnooOpa3ue opraHu3smMoB (OJHOKJIETOYHBIE UM MHOTO- KJIETOYHBIE OPTraHHU3MBI).
MHOTOKIETOUHBIN OpraHu3M Kak JTUCKpeTHas cucrteMa (TkaHW, opranbl). KomnoHuanabHbIC
OpTaHU3MBI.

Lemoncmpayus. ITpumepsl OTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB.

IIpeaMeTHbIE pe3yabTaThl 00y4eHHs

Vwyamuecs 101KHBI 3HATh:

e OmnpeneneHue opraHu3Ma;

e MHoroo0pa3ue opranu3MoB (OJHOKJIETOUHBIE, KOJIOHUATbHBIE, MHOTOKIIETOYHBIE).

VYwyarmuecs 10KHBI YMETh:

e PaznuyaTh OJIHOKJIETOYHbIE, KOJIOHUAJbHBIE U MHOTOKJIETOUHbBIE OPTraHU3MBbI.

e OcHoBHble nOHATUS. Opranu3M. OTHOKJIETOUHBINA OPTaHU3M.

e MHOIOKJIETOYHBIN OPTraHU3M.

Tema 3.2 O0MeH BeniecTB M NpeBpallieHNe JHePrun. JHepreTudyeckuii oomen (14)

OOMeH BelIecTB W NpPEBpaIllCHHE YHEPrHH B KiIeTKe. [lmacTudeckwii U dHEpPreTHYecKuit
obMeH. AT® kak yHHBEpcaJdbHBIH HUCTOYHUK OJHEPruu. MaKpodIprudeckue CBsi3U. OTarmbl
HHEPreTHYECKOT0 OOMEHA, PaCIIeIIJICHHE TITFOKO3BI.

Hemoncmpayus. Cxema oOMeHa BEIIECTB.

IIpeameTHbIe pe3yabTATHI 00y4eHHs

e VYvyanuecs J0JKHBI 3HATH:

e Dranbl 0OMeHa BEIIECTB;

OTansl SHEPreTHYECKOro oOMeHa.



VYuyaruecs: 10KHBI YMETh:

e OnuceiBaTh 0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUU B KIICTKE;

e [IpuBOAUTH MOATAITHO MPOIIECC FHEPTETUIECKOTO OOMEHA.

Ocnosnvie nonamusa. OOMeH BemecTB. MeTtabonu3Mm. DHEPreTUYeCKUid  OOMEH.
[Tnactnyeckuii oOme”. AT®. I'mukomms. KiretouHoe npixanue.

Tema 3.3 Ilnactuueckuii ooMeH. @orocunres (1 4)

Tunbel nutanus. ABtotpodsl u  rereporpodsl. DotocuHTe3. Da3bl  POTOCHHTE3A.
OcoOenHocty 0OMeHa BEIIECTB Y pacTEHUIl, )KUBOTHBIX U TPUOOB.

Hemoncmpauyusa. Cxema GoTocUHTE3A.

IIpenmeTHbIe pe3yJbTAThI 00yUEeHUS

Yyaiuecs 10JKHBI 3HAaTh:

e [Ipumepsl mIacTH4ECKOro 0OMeHa;

e Dranbl (OTOCHHTE3A U €r0 POJIb B MPUPOJIE.

VYyaiuecs 10JKHbl YMETh:

e OmnuceIBaTh OOMEH BEIIECTB U MpPEBpallleHe YHEPTHH B KIETKE;
[IpuBoUTE IOIPOOHYIO CXeMy MpoIieccoB (OTOCHHTE3a U OMOCHHTE3a OelKa.
OcHoBHbIe NIOHATHS. ABTOTpO(EI. ['eTepoTrpodbl. DOoTOCHHTES.
CaetoBas ¢aza. TemHoBas dasa.

Tema 3.4 Jleaenne kiaeTrku. Muto3 (14)

Henenue kinerok. Kinerku B MHOrokjaeTro4HoM opranusme. I[lonstue o auddepeHunpoBke
KJIETOK MHOTOKJIETOUYHOTO Opranu3ma. Mutotuueckuil nuki: untepdasa, peayrmkanus JTHK;
MUTO3, (ha3bl MUTOTHYECKOTO JIeJICHHs U MpeoOpa3oBaHUs XPOMOCOM; OUOJIOTMYECKUN CMBICI U
3HaYeHHWe MHUTO3a (Oecroioe pa3MHOXKEHHE, POCT, BOCIOJIHEHHE KJIETOYHBIX IOTEPh B
(U3HONIOrMYECKUX U MMAaTOJIOTUYECKUX YCIOBUSX ).

Jlemoncmpayua. Ouryppl MHUTOTHYECKOIO JEJIEHUS B KJIETKAaX KOpPELIKAa JyKa MOJ
MHUKPOCKOIIOM U Ha CXEME.

Jlabopamopuvie u npakxmuueckue padomer V3yueHue MuTo3a B KJIETKAX KOpEIIKa JIyKa
(BUpTYyalbHO U/MITU HAa TOTOBBIX Iperaparax).

IIpeameTHbIe pe3ybTaThl 00y4eHHUS

Vyamuecs 101KHBI 3HATh:

e MUTOTUYECKHI U )KU3HEHHBIN LIUKJIbI KIETKU;

e buonornveckoe 3HaYEHNE MUTO3A.

VYyamuecs T0IKHBI YMETh!

e OnwuceIBaTh CTPOCHHUE U (PYHKIIMH XPOMOCOM;

e JlaBaTh omnpenencHue KapuoTHIIA U XapaKTEpU30BaTh €ro;

e OnwuceBaTh MUTO3 MO (hazam;

e Pa3nnuaTh MUTOTHYECKUN U KU3HEHHBIN [IUKIIBI KJIETKH.

OcHoBHbIe nOHsATHSA. JKU3HEHHBIN LUKII KJIETKH. Xpomocomsl. Kapuotun. Murotnueckuii
UK, MuTo3. buomormueckuit cmbicn mutosa. Ilpodaza. Meradaza. Anadaza. Tenodasa.
Pennukarus (pexyrukarus) JJHK.

Tema 3.5 Pazmuo:xenue: 0ecmosioe u mosaosoe (14)

CymHocTs U (OpMBI pa3MHOXKEHHs OpraHM3MOB. becnoioe pa3MHOXKEHHE PAaCTeHMH WU
KHUBOTHBIX. BuJpl Gecrionioro pazmHoxkeHus. BapraHThl BereTaTUBHOTO pa3MHOXKeHus. [TonoBoe
pa3MHO)KEHUE XUBOTHBIX M PACTEHMI; raMeThl, IIOJOBOW Ipolecc. buosornueckoe 3HaueHHE
MI0JIOBOTO Pa3MHOKEHHS.

Hemoncmpayua. Cxempbl, WUTIOCTPUPYIOIIME CHOCOOBI BEreTaTUBHOTO Pa3MHOKEHUS
pacTeHHit; MUKpOIIpenapaTsl SHIEKIETOK; poTorpaduu, oTpaxarolye pazHooOpa3re MoTOMCTBa
Y OJI- HOM ITapbl pOAUTEIICH.

IIpenmerHble pe3yJbTaThl 00y4eHHs

VYyamuecs 10JKHBI 3HaTh:

e DOpMBI U PaCIIPOCTPAHEHHOCTh OECTIOIOT0 Pa3MHOKEHUS;

e CyIHOCTb MOJOBOT0 Pa3MHOXKEHHUS U €r0 OMOJIOTHYecKOe 3HAUCHHE.

VYyamuecs 10IKHbBI YMETh!

e XapakTepu3oBaTh OMOJOrHYECKOE 3HaYeHHE OECIOI0r0 pa3MHOKEHUS;

e OOBACHATH MPEUMYILIECTBO MOJIOBOTO Pa3MHOKEHUSI.

OcHoBHble nonsaTusa. PasmHoxenue. becnonoe pasmHoxeHue. IlonoBoe pa3smMHOXKEHHE.
Bererarusnoe pazmuosxenue. Jlenenue. CrnopooOpaszoBanue. Criopa. Perenepanusi.

Tema 3.6 Oopa3oBaHue MOJIOBBIX KJIeTOK. Meiio3 (1 1)



Melio3 u ero otauuus OT MUTO3a. bruonorndyeckoe 3HaueHue Mmeiiosa. ['amerorenes. Otamnsl
00pa3oBaHMs TOJIOBBIX KJIETOK: pa3MHOXXEHHE, POCT, cO3peBaHHE (Meio3) u (GopMHUpOBaHUE
MOJIOBBIX KJIeTOK. OCOOEHHOCTH CIiepMaToreHe3a u OBOreHe3a. 3HaueHrue raMeToreHesa.

IIpenmeTHbIe pe3yjabTAThI 00yUeHUs

Yyaiuecs 10JKHBI 3HAaTh:

e CynrHocTb Meiio3a 1 ero OMOJI0THYecKoe 3HaAYCHHE,

e [Iporecc rameroreHesa u €ro 3Tarbl.

VYyaiuecs 10JKHbl YMETh:

e XapakTepu3oBaTh OMOJOTHYECKOE 3HAYCHHE MTOJIOBOTO Pa3MHOXKEHHUS;

e OOBACHATH MpollecC Mei03a U XapaKTepU30BaTh €ro TaIlbl;

e OmnuchiBaTh IMpOLIECC TraMeToreHe3a M BBIIETATh OCOOEHHOCTH ClepMaToreHe3a M
OBOTEHE3a.

OcHoBHble mOHATUA. Melo3. [T'amerwsl. Sinexknerka. Cnepmarozouna. CrepMuid.
I'amerorenes. Cnepmarorenes. OBorene3. Craaus pasMHokenus. Ctaausi pocra. Cranus
cospeBanus. Cragust dopmupoBanus. PaznenbHomnosnsie opranu3Mel. ['epmadpoauThl.

Tema 3.7 Omstogorsopenue (14)

OmI010TBOPEHUE U €ro CYNTHOCTh. BHOJOTHYECKH CMBICT OIUIOJOTBOPEHUS. BapuaHThI
OILIOIOTBOPEHUS (HApY)KHOE, BHYTPEHHEE, IEPEKPECTHOE, CAMOOILIOIOTBOPEHUE, ECTECTBEHHOE
U ucKyccTBeHHOe). OCOOEHHOCTH OIUIOAOTBOPEHHUs Yy pacTeHuid. /[BoilHOe OIIoAoTBOpEeHUE Y
MOKPBITOCEMCHHBIX.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

VYuyarmuecs 10KHBI 3HATH:

e CynrHoOCTh OILTIOIOTBOPEHUS U €T0 PA3HOBUIHOCTH.

VYyamuecs: 10KHBI YMETh:

e OOBICHATH POLIECC OTUIOOTBOPECHUS K 00PAa30BaHUS 3UTOTHI.

e (OcHoBHbI€ NOHATHS. OIIOAO0TBOPEHUE: HAPYKHOE, BHYTPEHHEE.

e Ocemenenue. 3urota. J[BoitHOE OII0IOTBOPEHUE.

Tema 3.8 UnauBuayaibHoe pa3BuTHe Opranu3mMosn (14)

OMOpuOHaIbHBIN nepuo]] pa3BUTHA. OCHOBHbIE 3aKOHOMEPHOCTHU IpOOJIeHUS; 00pa3oBaHKe
OJTHOCJIOMHOIO 3apojpllia — OyiacTynbl. ['acTpymnsius; 3aKOHOMEPHOCTH O0pa3oBaHUs
JBYXCJIIOMHOTO 3apofpllla — TacTPYJIbl. [lepBuuHBI OpraHoreHes U JalbHenuas
g depeHIMpoBKa TKaHel, opraHoB U cucteM. [locTamMOproHanbHbIi nepuoa pa3Butus. GopMel
nocTAMOPHOHANIBHOTO TMepHoAa pa3BuTusa. HempsMoe pas3BUTHE; TOJHBIA W HEMOJHBIN
metamopo3. bruonornyeckuii cmbicn pa3Butus ¢ Metamopdozom. [Ipsmoe pazButue.

Memoncmpayua.  Tabnuupl, WUIOCTPUPYIOIIME  MpPOIECCHl  paH-  HUX  ATalloB
AMOPHOHAIILHOTO Pa3BUTHA U MeTaMop(o3a Y YJICHUCTOHOTUX, TO3BOHOUHBIX (KECTKOKPBUIBIX U
YelIyeKpbUIbIX, aM(puoOuii); cxeMbl NpeoOpa3oBaHUsl OPraHOB M TKaHEH B Ipolecce OHTO- U
¢uorenesa.

IIpenmerHsbie pe3yJbTaThl 00y4eHHS

VYuyamuecs N0KHBI 3HATH:

e OrnpenencHue MOHATUS KOHTOTCHE3;

[lepunoau3sanuo MHIUBUAYAIbHOIO Pa3BUTHS,

Ortarnsl SMOPUOHATIBHOTO Pa3BUTHS;

®opMbI TOCTIMOPHUOHAIBHOTO Pa3BUTHS;

Oco6eHHOCTH MPSMOTO PA3BUTHS.

VYuyamuecs NOKHBI YMETh:

OnwuchIBaTh MPOLECCHI, TPOUCXOIAIINE TPU APOOIICHUH, TACTPYJISALIUU U OPraHOTEeHE3E;
XapakTepu30BaTh GOPMBI TOCTIMOPHUOHATIBHOTO PAa3BUTHS;

PaznuuaTh MoNHBINA 1 HEMOJIHBIN MeTaMop(o3;

PackpbIBaTh OMOJIOTMUYECKUI CMBICI Pa3BUTHS ¢ METaMOp(hO30M;

XapakTepu30BaTh dTAlbl OHTOIEHE3A.

Ocnoenvie nonamusa. OnHTOrenes. Tumbel oHTOreHe3a. OmOpuoreHes. [Ipobienue.
Iactpynsauus. Heitpyna. Poct: orpaH4eHHbIN U HEOTPaHUYECHHBIN.

Tema 3.9 OnTorenes yenosexka. PenponykrusHoe 310poBbe (14)

Oco6eHHOCTH HYMOPHOHAIBHOTO pa3BUTHs YesoBeKa. [Iporeccsl, MporcXoaaIIne Ha paHHUX
sTanax sMmoOpuoreHeza (popmupoBanue Mopyasl U Omactynsl). I[lpeannogHelii U TUIOMABIH
nepuonel.  Poxnenuwe. IlocToMOpHOHANBHBI — MEpUON  Pa3BUTHS:  JOPENPOTYKTHUBHBIM,
PEnpOayKTUBHBINA TEpUO/IbI, CTapeHUe U cMepTh. KpuTHueckue nepuoabl oHTOreHe3a. BiusHue
HUKOTHHA, AJIKOTOJII M HApKOTHKOB Ha pPa3BUTUE 3apoOJbllla M PENPOIYKTUBHOE 310POBBE
YeJI0BEKa.



Jemoncmpayun. Tabnuupl, WUIIOCTPUPYIOIIUME MPOLECChl  paH- HHUX  OITaroB
SMOPHUOHAIBHOTO Pa3BUTHS YEIOBEKA.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

VYyaruecs 10JKHBI 3HATh:

e (OcoOEHHOCTH OHTOTEHE3a YETIOBEKa,;

o [lepuoauzanuio HHIUBUAYAIBHOTO PA3BUTHUS YEJIOBEKA;

e Dranbl SMOPHOHATIBLHOIO Pa3BUTHUS YETIOBEKA;

e Oco0EHHOCTH U MEPUOAN3AUIO TOCTAIMOPHUOHAIILHOTO PAa3BUTHS YEIIOBEKA.

VYyaiuecs 10JKHbl YMETb:

e OmnuchIBaTh MPOLECCHI, IPOUCXOSAIINE MPU IPOOJIEHNUH, TaCTPYJIALUU U OpraHOTeHe3e
YeJI0BEeKa;

e XapakTepu3oBaTh MOCTIMOPHOHAIBHOE Pa3BUTHE YeNIOBEKa MO dTanaM M KPUTUYECKUE
MepUObl OHTOT€HE3A.

Ocnoenvie nonamusa. Mopyna. bnactyna. lactpyma. Heiipyna. JlopenpoayKTUBHBIN
nepuoj. PenponyktuBHelil nepuon. [lepuoa crapenus.

Tema 3.10 TI'enetuka — Hayka O 3aKOHOMEPHOCTHAX HACJEACTBEHHOCTH WU
u3MeHYnBocTH. I'. MeHae1b — O0CHOBONOJIOSKHUK reHeTHKH (14)

OtkpeiTHE T. MeHIelleM 3aKOHOMEPHOCTEN Hacae0BaHus Mpu3HaKoB. OCHOBHBIE TTOHSATUS
reHeTUKu (reH, JIOKyC, TOMO- JIOTUYHBIE XPOMOCOMBI, TOMO3UIOTa, TE€TEPO3UTOTa,
JOMHHAHTHOCTb, PELECCUBHOCTb, T€HOTUII, (PeHOTHUN). [ 'MOpUI0oIOTHYecKuil MeTol H3y4eHUs
HACJIEICTBEHHOCTH.

Jlemoncmpayus. PogocinoBHbIE BBIIAIOUIMXCS MPEACTABUTENEH KYJIbTYypbl. XPOMOCOMHBIE
AHOMAJIMH YEJIOBEKA U UX (DEHOTUITUYCCKUE TTPOSIBIICHHUS.

IIpeameTHbIe pe3ybTaThl 00y4eHHUS

Vvyaiuecs 10JKHbBI 3HATh:

e OCHOBHBIE TE€HETHMYECKHUE TMOHSTHS: T€H, JOMMHAHTHBIA NIPU- 3HAK, PELECCCHUBHBIN
MPU3HAK, (EHOTHII, TE€HOTHII;

e CynrHocTh THOPHAI0JIOIMYECKOTO METO/Aa U3YUCHHS HACTIEICTBEHHOCTH.

VYwyamuecs: 10KHbBI yMETh:

e llcnonb30BaTh TEHETHUECKYIO CUMBOJIUKY IPU COCTaBICHUU CXEM CKPEIIUBAHUS;

e 3anuchiBaTh T€HOTHUIIBI OPIraHW3MOB U BBIMUCHIBATH UX FAMETHI.

Ocnoenvie nomsamusn. HacneactBeHHocTh. M3menuuBocTh. ['eH. ['eHoTumn. deHoTHIL
Annens. JloMmuHaHTHBIN npu3Hak. PeneccuBHblil npu3Hak. ['uOpua. AnbTepHaTUBHBIN MPHU3HAK.
I'omo3urora. I'erepo3urora.

Tema 3.11 3akonomepHocTH HacenoBanusi. Monorudpuanoe ckpemmsanue (14)

MounorubpunHoe ckpemrBanue. JIOMUHAHTHBIE W PEIECCUBHbIE MPHU3HAKU. AJUIENH H
ajuleNIbHbIE TEHbl. ['OMO3MrOTBI M TreTepo3urotThl. IlepBblli 3aKOH MeHJenss — 3aKOH
eanHoo0pa3us TUOPUIIOB TEpPBOrO MOKOJEHUs (MpaBHIIO ITOMHHHpPOBaHUS). BTopoil 3akoH
Menpenss — 3aKOH paclleIUieHHs. 3aKoH (TUIOTe3a) YUCTOTHI rameT. L{uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIINBaHUS.

Jlemoncmpayua. CxeMmbl CKpEUIMBaHUS, WUIIOCTPUPYIOLIME OMNbITHI TI. Menaens 1o
MOHOTHOPUIHOMY CKpEIINBAHHIO.

JlabopaTopHble W NpakTH4YecKue PpadoThl _PemieHune 3aiad Ha MOHOTHOpPUIHOE
CKpELIUBaHUE.

IIpeameTHbIe pe3yJbTaThl 00y4YeHUSI

e Vwyamuecs AOJDKHBI 3HATH:

e [lepBblii U BTOPOW 3aKOHBI MEHEIIS;

e 3aKOH YHCTOTHI FaMET;

e [{uronornueckue OCHOBBI MOHOTHOPUIHOTO CKPEIIUBAHUS

VYwyarmuecs 10KHbBI YMETh:

e CocCTaBisTh CX€Mbl MOHOTHOPUTHOTO CKPEIIMBAHMUS,

e PemaTh reneTudeckue 3a/1a4l HA MOHOTHOPUIHOE CKPEIIMBaHNUE.

Ocnoeénvle nonamusa. JIOMUHAHTHBIA TpPU3HAK, PELECCUBHBIA NpU3HAK. AJUIeNb,
aJUIeNbHbIE T€HBI. 3aKOH €IUHO00pasusi THOPUIOB MEPBOTO MOKOJICHUS. 3aKOH PACIIETUICHUS.
3aKOH YMCTOTHI raMeT. [ OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTAHU3MBI.

Tema 3.12 3akoHomMepHOCTH HacaenoBaHus. lurnopuanoe ckpemmbanue (14)

JurubpunHoe ckpemmuBanue. Tpetwii 3akoH MeHnenss — 3aKOH HE3aBHUCHMOIO
HACJIEI0BAHUS IPU3HAKOB. AHAM3UPYIOIIEE CKPELIUBAHUE.

Hemoncmpayuna. CxeMbl CKpELIMBaHMS, WUIIOCTPUPYIOIIME ONbITBI I. MeHnaens mno
JTUTUOPUIHOMY CKPEIIUBAHUIO.



JlaGopaTopHble M __NpakTHYeckHe padoThl __ PemeHne 3amady  Ha  IUTHOPHUIIHOE
CKpEIIMBaHHE.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

Yyamuecs JOIKHBI 3HATD:

e Tperuii 3aKOH MEHAEIIS.

VYyarmmmecst 10JKHBI YMETh:

e CoCTaBJiATh CXEMbI TUTHOPUTHOTO CKPEITUBAHNS,

e CocCTaBiATh PEIICTKY ITCHHETA,

e Pemarh reHeTUYECKHE 3a7]a4H HA TUTHOPUTHOE CKPEIIMBAHUE.

OcHoeHble noHamusa. 3aKOH HE3aBUCUMOTO HACIICIOBAaHUS MPU- 3HAKOB. AHAIU3HPYIOIIEe
cKkpemnuBanue. Pemierka neHHeTa.

Tema 3.13 XpomocomHas Teopusi HacjeacTBeHHOCTH (1 4)

XpoMOCOMHasi TeOpHsl HACIEACTBEHHOCTH. 3akoH Moprana. I'pynna cuemieHus. [Ipuunnbl
HaApYIICHUS CLUEIUICHUS TEHOB.

Jlemoncmpayun. CxeMbl CKpeUIMBaHUS, WUIIOCTPUPYIOIIUE OMNbITHI T. Moprana u
KPOCCHHTOBEp.

JlabopaTopHble M npakTHYecKHe PadoThl PerieHne 3a1au Ha CHEIJIEHHOE HAcIeA0BaHUE
MPU3HAKOB.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

VYyamuecs: 10JKHBI 3HATh:

e OCHOBHBIE MOJIOXKEHUS XPOMOCOMHOM TEOPUU HACIEACTBEHHOCTH;

e 3akoH Moprana;

e [IpuunHbBI HApyIIEHUS CIETUICHUS.

VYyamuecs: 10KHBI YMETh:

e CocCTaBIsATh CXEMbI CKpEUIMBAHUS MPU CIETNIEHHOM HACJIEeI0BAaHUU MPU3HAKOB.

e OCHOBHBIE TOHATHS. XPOMOCOMHAsl TEOPHUS HACIECTBEHHOCTH.

e 3akoH moprana. Kpoccunrosep. ['pynna cuernsieHus.

Tema 3.14 CoBpemMeHHBbIE PEICTABJICHUS 0 reHe u reHome (14)

I'enom. I'eHoTHI Kak cucTeMa B3aMMOJIEUCTBYIOIINX I'eHOB. B3anMoaeicTBUS alyIeIbHbIX U
HeaJlIeJIbHBIX T'eHOB.

Jemoncmpayusa. CxeMbl TCHOMOB Y TEHOTHUIIOB.

IIpeameTHbIE pe3yJbTaThl 00y4eHUSI

Yuamuecst 1OKHBI 3HATD:

e OmnpeneneHus MOHATUNA «T€HOM» U «T€HOTHID;

e Bunpl B3auMoIeHCTBHUS I'€HOB.

VYyaiuecs 10JKHBI yMETh:

e PaznuuaTh MOHATUS «T€HOMY, «T€HOTHII, «T€HO(DOHI;

e OmnpenensiTh BUbI B3aUMOJEHCTBHS AJJIENIbHBIX U HEAJJIEIbHBIX T€HOB.

e QOcuosnrble moHATH. ['en. I'enom. ['enoTun. B3anmomeiicTBHS TeHOB.

Tema 3.15 I'eneTnxa moJia (14)

XPpOMOCOMHOE ONpEAENICHNE M0a. AYTOCOMBI U IIOJIO- BBIE XPOMOCOMBI. ['OMOraMeTHsbIN 1
rereporaMeTHsIi noi. IIpu- 3Haku, CEnIeHHBIE ¢ IIOJIOM.

Hemoncmpayus. CxeMbl XpOMOCOMHOI'O ONPEEIIEHNUS 1101,

JlabopaTopHble W npakTH4yeckue padorThl PemeHue 3a7ad Ha CLEIUIEHHOE C IOJIOM
HACJIEI0BAHKE IIPU3HAKOB.

IIpenmerHble pe3yJbTaThl 00y4eHHs

VYuyamuecs N0KHBI 3HATh:

e XPOMOCOMHOE OIIPENEIICHHE 11014,

e [Ipu3sHaky, CLIEILUICHHBIE C I10JIOM;

e ['OMOraMeTHBIN U T€TEPOraMETHBIN I10JI Y PAa3JIMYHBIX OPTaHU3MOB.

VYuyamuecs NOKHBI YMETh:

e (CoCTaBJIATh CXEMBI CKPELIMBaHUS IPU HACJIEJOBAHUN IPU3HAKOB, CLIETIEHHBIX C [10JIOM;

e OrnpenensaTb TOMOTaMETHBIN U T€TEPOraMETHBIH 10JI [0 CXEMaM CKPELMBaHU.

Ocnognvie nouamua. Ilon. I'omoramernelii non. I'ereporamerssiii nos. IlpusHakwy,
CLICIIJIEHHBIE C ITOJIOM.

Tema 3.16 U3MeHUMBOCTB: HACJIEACTBEHHAs] M HeHacjaeAcTBeHHast (14)
N3MEeHUNBOCTh KaK OJHO M3 OCHOBHBIX CBOWMCTB JKHMBBIX OpraHu3MoB. HacnencrtBeHHas
(reHOTUNIMYECKAsl, WHAWBUAYAIbHAs, HEOMpEIeNeHHas). MyTalMmoHHass W KOMOWHATUBHAas



U3MEHYMBOCTh. MyTanuu u MyTareHbl. HenacnenctBeHHas (ompeneseHHas, TpyIoBas,
MoauHUKaIIMOHHAs ) U3MEHIMBOCTE. Moaudukanuu. Hopma peakmmm.

Memoncmpayua. llpuMmepbl HACIEACTBEHHOW (MyTallMOHHONW W KOMOWHATHBHOW) U
HEHACJIEACTBEHHOH (MO (DHUKAITMOHHOW ) N3MEHYUBOCTH, MEXaHU3MOB MYyTaITUH.

JlaGopaTopHble W NpPaKTHYECKHE PadoThl M3yueHne MoaubuKaIMOHHOW U3MEHYUBOCTH
Ha MpUMepe PaCTCHUIA.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

Yyaiuecs 10JKHBI 3HAaTh:

e OrmnpeneneHue U KiaccupUKaLNIO0 U3MEHUYUBOCTH;

e Kiaccudukanuo HacaeACTBEHHON H3MEHYUBOCTH;

o [Ipumepbl MoaU(UKAIIHIA.

VYyaiuecs 10JKHbI YMETh:

e PaznuuaTh BUABI U3MEHUYHUBOCTH;

e OlleHHMBAaTh BO3MOXKHbIE ITOCIIE/ICTBUS BIUSHUS MyTareHOB Ha OPraHU3M.

OcHoenvle nonamusa. VI3MEeHUUBOCTh: HACIEACTBEHHAs U HEHACIEACTBEHHas. MyTaluu.
Myrtarensl. Moaudukanuu. Hopma peakiuu.

Tema 3.17 'eneTuka u 310poBbe YesioBeKka (14)

['eHeTrka yenoBeka u ee pas3zaeiibl. MeTo bl TeHETHKH YesioBeka. HacmencTBeHHbIe 00JIe3HH,
TeHHBbIE M XpOMOcOMHBIe. ComMaTHuecKue U TeHepaTuBHbIE MyTanuu. [IpuHIMMIBI 370pOBOTO
oOpaza KU3HM, JAUATHOCTUKH, NPOPHIIAKTUKA M JICYCHUS TEHETHYECKHX OOJIC3HEH.
Meauko-reHeTUYecKoe KOHCYIbTHPOBAHHUE.

Jlemoncmpayus. IlpuMepsl FTeHHBIX U XPOMOCOMHBIX OOJIE3HEH YeoBeKa.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

VYuyarmuecs 10KHBI 3HATh:

o Kiaccudukanuio MyTaluii 1 HacJlIeICTBEHHBIX O0JIe3HEH YeloBeKa;

o [IpuHIMIBI 310pOBOrO 0Opa3a KU3HU;

e MeToabl IMarHOCTUKH, TPO(PIIIAKTUKH U JICYCHHS HACJICICTBEHHBIX OOJIC3HEH.

VYyamuecs: 107KHBI YMETh:

e PasnuuaTh HacJIEICTBEHHBIC 0OJIC3HU YEIIOBEKA;

e OrneHuBarh (PaKTOPHl PHCKAa BOSHUKHOBEHUS HACJICACTBEHHBIX 00JIE3HEH YeloBeKa.

OcHoenvle nonamus. I'ennbie 6one3Hu. XpoMocoMHble 601e3Hu. CoMaTHuecKue MyTallHH.
['enepaTuBHBIC MyTallUU.

Tema 3.18

Cesiekumsi: 0OCHOBHbIC MeTOABI M 10CcTHKeHus (14)

Cenexunsa. Ilopoma, copr, mramm. Mertoasl cenekuuu. LIEHTppl — NPOUCXOKIACHUS
KylnbTypHBIX pacteHuid. Bxuan H. M. BaBuiosa B pa3BUTHE F€HETUKH U CEIEKIIUHU.

Hemoncmpayua. Kapra 1eHTpOB NMPOUCXOXKICHUS KYJIbTYpPHBIX pacTeHHi. M300pakeHus
MIOPOJI PA3IMYHBIX JOMAIIHUX )KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHUH.

IIpenmerHsbie pe3yJbTaThl 00y4eHHS

VYyamuecs: 1OJKHBI 3HaTh:

e OmnpezeneHue ceNeKIUU Kak HAyKU U €€ TeOPETUUECKUE OCHOBBI (T€HETHKA);

e Meronbl cenexuuu;

e [leHTpBI NPOUCXOXKIECHUSA KYJIBTYPHBIX PACTEHUN

VYyamuecs TOIKHBI YMETh!

e OTauyate APYT OT APYra METOJIbl CENEKIUY;

e Pa3nuuaTh NOHATHUS «TIOPOAA», KCOPT», «IITAMM.

Ocnoenvie nonamua. Cenexuus. Ilopoga. Copr. Iramm. Ot6op. I'mOpuauszanus.
bmm3koponacTBeHHOe ckpemyBanue. I'erepos3uc. YncTeie TMHUM.

Tema 3.19 bruorexHos10rusi: A0CTUKEHUS W NMePCeKTUBLI pa3suTus (1 4)

buotexnonorus. I'ennas umxeHepus. ['eHeTHUecKM MOIU(PHUIMPOBAHHBIE OPTAHU3MBI.
KnonupoBanue. DTHueckue aceKTsl OMOTEXHOIOTHH.

Hemoncmpayusa. Cxempl KIOHHUPOBAHUS M CO3/IaHUS T€HETUYECKH MOJU(PHUIIMPOBAHHBIX
OpraHU3MOB.

IIpenmeTrHble pe3yJbTaThl 00yYeHHS

VYyamuecs 10JKHBI 3HaTh:

e OmnpezneneHue U 3a1a41 OMOTEXHOJIOTHH;

e MeToabl OMOTEXHOJIOTHHY;

e DTHYECKHE acTeKThl OMOTEXHOJOTHUECKUX Pa3pabOTOK.

VYyamuecs: 10IKHbBI YMETh!

e OrneHMBaTh AITUYECKHUE ACTIEKTHI HEKOTOPBIX OMOTEXHOJIOTMUECKUX Pa3padboToK;



e [loHumath HEOOXOAUMOCTH OHMOTEXHOJOTUYECKUX MCCIEAOBAHUNM JJIs1 TOBBILICHUS
3()PEKTUBHOCTH  CEMBbCKOXO3IMCTBEHHOTO TIPOM3BOJACTBA M  CHIJKCHHS  CeOECTOMMOCTH
MPOJIYKIIHH.

Ocnoenvie nonamusa. buorexuonorus. ['ennas nwxenepus. Kiionuposanue. buostuka.

MesknpeamMeTHble CBSI3H

Heopeanuueckasa xumusa. OxpaHa TpUPOIbI OT BO3ACHCTBHS OTXOIOB XUMHYECKHX
IIPOU3BO/ICTB.

Opeanuueckasn xumus. CTpoeHne U (QPYHKIHMHM OPraHUYECKHMX MOJEKYJI U MX MyTareéHHOE
JICUCTBUE.

Qusuka. PentreHoBckoe u apyrue wuznydenus. Ilonstue o go3e uU3NydeHHS U
OMOJOTUYECKON 3aIuTe.

MeTanpeaMeTHble pe3yJibTaThl 00yUeHUs

VYyaiuecs 10JKHbI YMETh:

e Pabotarph ¢ yueOHUKOM, COCTaBJIATh KOHCIIEKT maparpada, CXeMbl U TaOIHIIbL;
Pa3pabatbiBaTh I1aH-KOHCIIEKT TEMBbI, HCIIONb3Ys Pa3Hble HCTOUHUKH HH(OpMAaLIUU
I'oToBUTH ycTHBIE COOOIIEHUS, pedepaThl U MPE3eHTAMU Ha 3a/IaHHYI0 TEMY;
[Tonb30BaTbcs MOMCKOBBIMU CUCTEMAMU MHTEPHETA.

JIM4HOCTHBIE Pe3yNbTaThl 00yUYEHUS
[IposiBneHne 4yBCTBa pOCCUICKOM Ipa)aaHCKONW UIEHTUYHOCTH, MAaTPUOTU3MA, JIFOOBU U
YBa)KEHUSI K OTEUYECTBY, UyBCTBA TOPJOCTH 32 CBOIO POJUHY;

e OTBeTCTBEHHOE OTHOLIEHHE K y4eOe, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHHUIO;

e dopMUpOBaHHE MOTHBAIMU K OOYUEHHUIO U MO3HAHHUIO, OCO3HAHHOMY BBIOOpPY OymyIeit
npodeccuu;

e CnocoOHOCTh CTPOUTH UHAMBUAYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO;
dopMHUpoOBaHUE IETOCTHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS;

CobmroieHue nmpaBui MOBEJCHUS B IPUPO/IE;

YMeHue peanu3oBbIBaTh TEOPETUUECKHUE MTO3HAHUS HA MPAKTUKE;
CrocoOHOCTh MpU3HABATh COOCTBEHHBIC OIIMOKU U UCTIPABIISATH HX;

YMeHue apryMeHTUPOBaHHO U 000OCHOBAHHO OTCTaMBAaTh CBOIO TOUKY 3PEHUS;

e Kpurnynoe oTHoOIIEHUE K COOCTBEHHBIM MOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX
pe3yIbTaThl;

e VYBaxuTeNbHOE U T0OpOKENaTeIbHOE OTHOIICHHE K JPYTUM JIOISM;

e VYMeHHEe CIyIIaTh U CIBIIATh APYTUX, BECTU JUCKYCCHIO, OTIEPUPOBATH (DAaKTaMH.



COLEPKXAHUE ITPOI'PAMMBbI
buonorus. 11 knacc
(34 4, u3 HUX | yac pe3epBHBIH, | U B HEJEINIO)

Paznen 1Bux (214)

Tema 1.1 PazBuTue 0Hos10run B 1o1apBUHOBCKUM nepuoa. Padora K. Jlunnes (14)

OBONIOIMSA U HBOJIIOLMOHHOE yuyeHHe. McTopusi 3BONMIONMOHHBIX uaen. Kpeaunonusm u
tpanchopmusm. CucrteMaTrka Kak Hayka. 3HaueHue padot K. JIuHHes mo cucreMaTtuke pacTeHuit
U ’KUBOTHBIX. BUHAapHas HOMEHKIIAaTypa.

Jemoncmpayun. ITloptpersi u Ouorpaduu Yy4eHbIX, BHECIIMX BKJIaJ B pa3BUTHE
SBOIIOUOHHBIX UACH.

IIpenmeTHbIe pe3yabTATHI 00yUeHUs

VYyamuecs A0JKHbBI 3HaTh:

e [IpeacraBieHuss €CTECTBOUCHBITATENEH JIOJAPBUHOBCKOM 3MOXM O CYIIHOCTH >XKMBOU
MIPUPOJBI U €€ IBOJIIOLIUU;

¢ Barisane! K. JInHHES HA cUCTEMY KMBOIO MUpA.

VYyamuecs 1071KHbI yMETh:

e OLIeHUBATh BKJIA]T PA3JIMYHBIX YUEHBIX B PA3BUTHE OMOJIOTUU U YBOJIFOIIMOHHBIX UICH.

Ocnosnvie nouamus. DBomonus. Kpeanmonumsm. TpanchopMusM. DBOTIOIHOHHU3M.
Cucrematuka. buHapHas HOMeHKIIaTypa.

Tema 1.2 JBosnrounonnas reopus K. b. Jlamapka (1/2 4)

VYyenue o rpagalnuu SKMBBIX OPraHU3MOB M TIOHSTHE <JIECTHHUIIA CYIIECTB». Teopus
karactpo¢ KroBbe. 3akonsl Jla- Mapka (yrpakHeHHE U HEYIPaKHEHUE OPraHOB U HAcJeI0BaHUE
OaronpuoOpeTeHHbIX mpusHakoB). lIpencraBnenuss Jlamapka 00 HM3MEHUYMBOCTH. 3HAYCHHE
Teopuu Jlamapka.

JHemoncmpayusa. Xusup u nearenbHocTs K. b. Jlamapka.

IIpenmeTrHble pe3yJibTaThl 00yUYeHH s

Yuamuecs T0KHBI 3HATD:

e OcHOBHBIE TIOJIOkKEHUS Teopuu Jlamapka.

VYyamuecs 1071KHbI yMETh:

¢ O1leHMBATh 3HaYEHNE YBOTIOIIMOHHON Teopuu Jlamapka Jijisi pa3BUTHsI OMOJIOTHH.

Ocnoenvle nonamus. 3akoH. Teopust. DBomorus. MI3MeHUUBOCTbD.

Tema 1.3 IIpennocbliiku Bo3HuKHOBeHusl yuenus Y. Jlapsuna (14)

[IpenmnochuIku BOSHUKHOBEHHS yueHHS 4. J[apBUHA: TOCTHKEHHUS B 00JIACTH €CTECTBEHHBIX
U COLMATTbHO-DPKOHOMHYECKUX HayK (kocMoroHudeckas teopusi Kanta—Jlamiaca, noctuxeHus B
o0JacTu XMMUH, 3aKOH €MHCTBA OpraHu3Ma | cpeasl Pyire—CeueHoBa, MPUHIIUT KOPPETSIHH
KroBbe, pabotsl K. bapa, padotst Y. Jlaitens, padotst A. Cmuta u T. ManbTyca.

IIpeameTHbIE pe3ybTaThl 00y4eHHS

VYyamuecs H10KHbBI 3HATh:

e EcTecTBEHHO-HAayUHbIE U COLMAIbHO-3KOHOMUYECKHE TPEINOCHUIKM BO3HUKHOBEHUS
Teopuu JlapBuHa.

VYyamuecs 10TKHbBI YMETh:

e XapakTepu30BaTh NPENOCHUIKH BOSHUKHOBEHUS 3BOJIIOIIMOHHON Teopun [JapBuHa.

Tema 1.4. DBomounonnas reopus Y. lapsuna (14)

Okcneauunonublii Matepuan Y. JlapBuna. Yuenue JlapBuHa 00 M3MEHYMBOCTU. YUeHHUE
HapBuHa 00 uCKycCTBeHHOM oTOOpe. Beeobmas nHauBuayanbHas HK3MEHYUBOCTh M U30BITOYHAS
YHUCICHHOCTh MOTOMCTBA. bopr0a 3a cylecTBOBaHME U €CTECTBEHHBIH 0TOOP. Bubsl 60psObI 3a
cymectBoBaHue. [Ipeanockuiku 00phOBI 3a CYIIECTBOBAHUE M €CTECTBEHHOTO O0TOOpa. 3HAUCHUE
teopun JlapBuHa. [IoHATHE O CUHTETUYECKOM TEOPUHN IBOJIIOLIUN.

Jemoncmpayusn. buorpapus Y. Jlapsuna. Mapuipyt u koHkpeTHble Haxoaku Y. JlapBuHa
BO BpeMsI ITyTellecTBUs Ha Kopadie «buripy.

IIpenmMeTHbIe pe3yjabTAThI 00yUeHUs

VYyamuecs 10JKHBI 3HATh:



¢ Yyenue JlapBrHa 00 UCKYCCTBEHHOM OTOODE;

¢ Yuenue JlapBuHa 0 €CTECTBEHHOM O0TOOpE.

VYyamuecs 101KHBI YMETh:

¢ OnieHuBaTh OCOOEHHOCTHU JIOMAIIIHUX KUBOTHBIX M KYJIbTYPHBIX PACTEHUN B CPABHEHUU C
UX TUKUMU IPeIKaMu;

e XapaKTepru30BaTh MPHUUMUHBI OOPHOBI 32 CYIECTBOBAHNCE,

e OnpenensiTh 3HAYCHUE PA3IMIHBIX BHIOB OOPHOBI 32 CYIIIECTBOBAHNUE;

e JlaBaTh OIIEHKY €CTECTBEHHOTO OTOOpA KaK pe3yibTara OOphObBI 3a CYIIECTBOBAHHCE;

e OuenuBath Bkian Y. JlapBuHa B pa3BUTHE SBOJTIOLUOHHBIX UJICH.

OcHnoenvle nonamusa. 1'pynnoBas U HWHIMBUAyaldbHasi W3MEHYHUBOCTb. VICKYCCTBEHHBIM

orbop. becco3narenbHblii 1 Meroanyeckuii oT6op. boppba 3a cymecrBoBanue. EctecTBeHHBIH
oTOOp.

Tema 1.5 Bua: kpurepuu u crpykrypa (14)

Bung kak TeHETHMYECKHM H30JUPOBAHHAs CUCTEMA; pENpPOAYKTHBHAs W30JLALUS U €e
mexaHu3Mbl. Kpurepun Buzpa: Mop@o-lorudyeckuid, QU3NOIOrHYecKuid, OHOXUMHUYECKUi,
TEHETUYECKUN, IKOJIOTUYECKUM, TeorpaduueCcKuil.

Jemoncmpayua. 'epbapuu U JIpyrue KOJJICKUMOHHBIE MaTEpUalbl, WUIIOCTPUPYIOIIHE
MOp$OJIOrHUeCcKUil KpuTepuil BUA.

Jlabopamopnusie u npakmuyeckue padomaot

W3yueHnne M3MEHYMBOCTH U KpPUTEPUEB BHJA, ONMMCAHUE BUJOB IO MOP(OIOrHYECKOMY
KPUTEPHUIO.

IIpenmerHsbie pe3yJibTaThl 00y4eHHS

VYyamuecs 10JKHBI 3HATH:

e OnpeneneHue BUa;

e Kpurepuu Bua.

VYyamuecs 107KHBI yMETB:

e OnuceIBaTh BUJIBI 110 PA3JIMYHBIM KPUTEPUSIM;

e Paznmyarh KpuTepun BUJA.

Ocnoenvie nonamusn. Bun. Ionynsauus. Kapuorun. I'enodona.

Tema 1.6 Ilonyasinus Kak CTPYKTypHas equHuna suaa (1)

[lonynsnuoHHas CTPyKTypa BHJA; 3KOJOTWYECKHE M TE€HETUYECKHE XapaKTepUCTUKU
nonynsuuil. Jlemorpaduyeckue nokasarean U CTPYKTypa HOMYJISIUH.

IIpenmeTrHble pe3yJbTaThl 00yUYeHHs

VYyamuecs 10JKHBI 3HaTh:

e OnpeieneHye NomyIsiuy;

e CTpyKTYpy HOIYJISILIHH.

VYyamuecs 1071KHBI yMETh:

e XapaKTepu30BaTh CTPYKTYpY NOMYJISALUH.

Ocnosnvie nouamus. llomymsmus. Jemorpaduueckne mokaszarenn. PoxkmaeMocCTb.
CwmeptHOCTS. [lonoBast cTpykrypa nomyssuuu. Bo3pactHas CTpykTypa HOMYJISLUN.

Tema 1.7 llonyasiuus kak exuHULA 3BoJonuu (14)

[Monynauus — saemMeHTapHas 3BOJIONUMOHHAS €AUHULA. DJIEMEHTAPHBIN BOJIIOIIMOHHBIN
MaTepHuas U AJIEMEHTAPHOE IBOTIOIIMOHHOE SIBJICHUE.

IIpeameTHbIE pe3yabTaThl 00yYeHUsI

VYyamuecs T0KHBI 3HATE:

e CyIIHOCTh T€HETUUECKHUX MPOIIECCOB B MOMYISAIHUAX.

VYyamuecs 10TKHbBI YMETh:

e OOBSICHITH MPUYUHBI Pa3ICICHUS BUJIOB, 3aHUMAIOIINX OOIIMPHBIN apea 0OuTaHusI.

Ocnoenvie nonamus. I'enotun. I'enodonn. deHotun. DieMEHTApHOE SBOJIIOLIMOHHOE
SIBJICHUE. DBOIOLIMOHHBIN MaTepual.

Tema 1.8 ®@axkTopsl 3Bos0nMH (1 4)



OneMeHTapHble  SBOJIIOLMOHHBIE  (AKTOphl  (MYTALMOHHBIA  TpOLECC,  U3O0JALUA,
HOMYJSIIMOHHBIE BOJHBI, Jpeii¢ reHOB, ecTeCTBEHHbIH 0TOOp). DOpMBI €CTeCTBEHHOrO 0TOOpa
(cTaOUIUUPYIOIIHH, TBWKYIIHHN, TU3PYNTUBHBIN). Buasl n3mMmenunBoctu. Pe3eps n3MeHUNBOCTH.

Jemoncmpayua. XuBbie pacTeHUs U KUBOTHBIC, repOapuy U KOJUICKIIUH, TTOKA3bIBAIOIINE
WHIVBUAYAJIbHYI0 U3MEHYMBOCTb.

Jlabopamopnuvle u npakmuyeckue padomuol

N3yuenne n3MEeHYMBOCTH y 0COOEH OJTHOrO BUAA.

IIpenmeTrHble pe3yJbTaThl 00yYeHHs

VYyamuecs TOJKHBI 3HaTh:

e DaKTOPBI SBOIIOLIHH.

e Yyamuecs I0JKHBI YMETD:

e OOBACHATH MEXaHU3MbI (PAaKTOPOB IBOJIIOLIUH.

Ocnoenvie nonamua. Paxropbl HBOMOLMH. MyTanMOHHAs HM3MEHYMBOCTb. MyTanuu.
Myranuonusiii npouecc. M3omstuusa. Ilomynsuuonnsie BomHbl. EctectBenHbId 0TOOD. [peiid
TCHOB.

Tema 1.9 EcTecTBeHHBII1 0TOOP — rJ1aBHasi ABHXKYIIasi CHJIA 3BoonuN (14)

@DopMBbI ECTECTBEHHOT0 0TOOpa (CTa0MIN3UPYIOIIMM, IBUKYIIUNA, JU3PYITUBHBIN).

IIpeameTHbIe pe3ybTaThl 00y4eHHUS

VYyamuecs A0JKHbBI 3HATh:

@DopMBbI €CTECTBEHHOTO 0TOOpA.

VYyamuecs 107KHBI yMETB:

¢ Paznuyath popmbl €CTECTBEHHOTO 0TOOPA;

o [[prBOIUTH MpUMEPHI PA3IUYHBIX (POPM E€CTECTBEHHOTO 0TOOpA.

Ocnoenvle nouamusa. JBuxyumii oto6op. Crabunusupyoomuid ot- 6op. Ju3pynTuBHBII
oTOOD.

Tema 1.10 AxanTanusi opraHu3Ma K YCJOBHUSIM OOMTaHHUSI KaK pe3yJbTaT AeiicTBHS
ecTecTBEHHOro oroopa (14)

[TpucrocoOuTenbHBIE OCOOCHHOCTH CTPOCHHUS, OKPACKH Tela W TOBEJCHHS JKUBOTHBIX.
[ToBeneHueckue amanTanuu. buo-xumudeckne agantanuu. DOU3NONOTHYECKUE aJanTallHH.
OTHOCUTENBHAS 11EIECO00Pa3HOCTh a/lalTallui.

Jlemoncmpayusa. VINarocTpaiiuu U KUBbIE PACTEHUS U KUBOTHBIE, TepOapuu U KOJIJIEKIIUH,
MOKa3bIBAIONIIE MOP(OJIOTHUECKUE aJaITaIIH.

IIpenmeTrHble pe3yJibTaThl 00yUYeHH s

VYyanmecs J0JDKHBI 3HATH:

¢ Knnaccudukaliiyio agantaiuii;

o THUIBI TOKPOBUTENHCTBEHHON OKpACKU U (POPMBI, X 3HAUEHUE JJISl BBDKUBAHUS;

¢ Oco0eHHOCTH MPHUCTIOCOOUTENBHOTO TIOBEICHUS;

¢ 3HaueHue 3a00ThI O TOTOMCTBE IS BBIXKHBAHHUSL.

VYyamuecs 10TKHbBI YMETh:

e [[prBOIUTE MPUMEPHI IPUCTIOCOOUTENLHOTO CTPOCHHUS U TIOBEICHUS;

¢ Paznuyare Mopdomnorudeckue, (Gpunomornyeckue, OMOXUMUYECKHE M TIOBEICHYECKHE
aJanTaiuu;

¢ OOBSICHSTB, TOYEMY MPUCTIOCOOJICHUS HOCAT OTHOCUTEILHBIA XapaKTep.

Ocnosnvle nonamusa. Anantanms. Mopdonormueckas amantanus. Pu3HoIormyecKas
amantanusa. buoxumuueckas amantanus. [loBeneHdeckas anmanrtanus. [lokpoBUTETHCTBEHHAS
okpacka u popma. MumMmukpus.

Tema 1.11 BunooOpa3zoBanue kak pe3yabrar 3BoJonun (14)

ITytu (cmocoObl) M CKOpPOCTh BHI000pa30BaHUs; Teorpapuueckoe M SKOJIOTHYECKOe
BUJ000pazoBanue. ['eorpaguueckas v H5KOJIOrHYEcKas U30ISIIHSL.

Jlemoncmpauyus. Cxewmsl, WJUTIOCTPUPYIOLIUE npotiecc reorpaduueckoro
BUJI000pa30BaHNUs; JKUBbIE PACTEHUS W KUBOTHbIE, TepOapuu M KOJUIEKLMH, MOKAa3bIBAIOLINE



pe3yibTaThl  MPHUCIOCOOJEHHOCTH  OPraHu3MOB K cpene OOuTaHMs M pe3yJbTaThl
BU000pa30BaHUSL.

IIpenmeTHbIe pe3yjabTAThI 00yUeHUs

VYyamuecs 10JKHBI 3HATH:

e ®opmMbl BU1000pa30BaHus. Yyallluecs JOHKHbBI YMETh:

e XapaKkTepu3oBaTh MPOIECC IKOJOTHIECKOTO U Teorpaduyeckoro BUI000pa3oBaHMs.

Ocnosnvie nonamusa. BunoobpasoBanue. ['enodonn. MHzomsuus. ['eorpaduueckoe
BU000pa3oBaHue. DKOIOTUYECKOE BHI000pa30BaHUE.

Tema 1.12 CoxpaHeHue MHOroo0pasusi BUJIOB KaK OCHOBA YCTOWYHMBOI0 PA3BUTHUA
onocdeps! (14)

buonoruueckuii mporpecc u Ouonormueckuii perpecc. [IpuuumHBI BBIMUpaHHSI BHIOB.
buonorunueckoe pasHoobpasmue.

IIpenmeTHbIe pe3yjbTATHI 00yUeHUs

VYyamuecs 10JKHbBI 3HaTh:

e [ 1aBHBIC HAIIPaBJICHUS YBOJIIOLINH;

e [[prunHBI BHIMUPAHUS BUJIOB;

o [IyTu nocTrxkeHust OMOIOTUYECKOTO Mporpecca.

VYyamuecs 1071KHbI yMETh:

e [lepeuncnars (Ha3pIBaTh) MyTH JOCTUKEHUS OMOIOIMUECKOT0 pOrpecca;

¢ OOBSACHIATH HEOOXOAUMOCTh COXpAaHEHHUsI OMOpPa3HO0Opa3usl.

OcHosHnble nonamus. bUoIOrnYecKuid Mporpecc U OMOJIOTHYECKUN perpecc.

Tema 1.13 /loka3aTeibCcTBa BOJIONMH OPraHnyeckoro mupa (14)

[uTomornyeckue W  MOJIEKYJISPHO-OMONOTHYECKHE (MOJIGKYISIPHO- T€HETUYECKHUE),
CPaBHHUTEIHLHO-aHATOMHYECKUE (cpaBuTEBHO-MOP(}OIOTHYECKHE), MaJICOHTOJIOTUYECKUE,
sMOpurosIorHYecKre U Ouoreorpapuieckue q0Ka3aTeabCTBa SBOIIOIHH.

Jlemoncmpayuna. Vinmoctpanuu, JIEMOHCTPUPYIOIIME CXOJCTBO PAaHHUX  ATaIloB
SMOpPHUOHANLHOTO PAa3BUTHUSl [MO3BOHOYHBIX, MYISDKM W JPYTrUe€ HarisgHble MaTepHalbl,
WLTIOCTPUPYIOIINE aHATOTHYHBIC U TOMOJIOTHYHBIC OPTaHbl, PYJIUMEHTHI H aTaBU3MEI.

IIpenmeTrHble pe3yJibTaThl 00yUYeHH S

Yuamuecs T0KHBI 3HATE:

¢ Knnaccudukaninio 10Kka3aTelbCTB IBOIOIHH.

VYyamuecs 1071KHBI yMETh:

¢ [[puBOIUTE TpUMEpPHI, JIOKA3BIBAIOIINE CYIIECTBOBAHHE HBOJIOIMOHHOTO TMpoIlecca,
AQHAJIOTMYHBIX ¥ TOMOJIOTHYHBIX OPTaHOB, PYAMMEHTOB U aTaBU3MOB.

Ocnosnvle nonamusa. uronorus. MonexkynspHas Ouosiorusi. CpaBHUTENbHAS aHATOMMSL.
[TaneonTtonorusi. buoreorpadgus. AHamoru4yHble OpraHbl. ['OMOIOTUYHBIE OpraHbl. PyaTuMeHTHI.
ATaBU3MBEL.

Tema 1.14 PazBurue npeacTaBjieHuil 0 MPOUCXOKICHUM KU3HHU Ha 3emJie (14)

Konnenuuun abuoreHeza u Owmorenesa. Ombitel ®@. Pemm, JI Cnoamanmanm u M. M.
TepexoBckoro, onbIT JI. [Tactepa. ['Mnore3pl cTaliMOHapHOTO COCTOSIHUS U ITAHCTIEPMHUH.

Jlemoncmpayua. Cxemsl onbiToB @. Penu, JI. Cnananuanu u JI. Iactepa.

IIpeaMeTHbIE pe3yJbTaThl 00yUYECHUS

VYyamuecs 10JKHBI 3HaTh:

e CyIIIECTBYIOIINE TUIOTE3bI TPOUCXOKICHUS KU3HU HaA 3EMIIE.

VYyamuecs 10TKHbBI YMETh:

¢ OOOCHOBBIBATh CIPABEATUBOCTh WM HECOCTOSTENBHOCTh OT- JIENbHBIX THUIOTE3
MIPOUCXOXKICHUS KU3HU.

Ocnogenvie nonamua. Aobuorenes. buorenes. [lancnmepmus. Teopus crannoHapHOTO
COCTOSIHHUSL.

Tema 1.15 CoBpemMeHHbI€e NPEICTABJICHUS 0 BOSBHUKHOBEHNH KU3HH (14)



Oprannyeckuii MHp Kak pe3ysbTaT HBOJIONWU. BO3HMKHOBEHHE M Pa3BUTHE KU3HU HaA
3emiie. XUMHUECKUN, IPeIONOIOTHIECKH (Teopus akaaemuka a. M. Onaprna) u OnoIorudecKuit
ATaIlbl pa3BUTHUS KUBOW MaTepuu. Teopust Omomosza

Jlemoncmpayus. CxeMbl BO3HUKHOBEHHSI MEMOpaHHBIX CTPYKTYp M OJHOKJICTOYHBIX
JyKapuoT.

IIpeameTHbIE pe3yJbTaThl 00y4eHH s

VYyamuecs 107KHBI 3HATh:

e Teoputo akagemuka OnapuHa;

e Teopuro 6moro33a.

VYyaiuecs 10JKHBI YMETh:

e OnuChIBaTh MPOIIECC BOSHUKHOBEHUS KOAIIEPBATOB, TPOOMOHTOB, MEMOPAHHBIX CTPYKTYD,
OJIHOKJIETOYHBIX ITPOKAPHUOT U FYKAPUOT.

Ochosnvle nonamusa. buonoss. Koanepsat. [Ipo6uoHT (TpoTOOMOHT).

Tema 1.16 PazButue :ku3Hu Ha 3emJie (24)

PasButHe )K13HU Ha 3eMJIe B apXEUCKYIO U IIPOTEPO30MCKYIO 3pkl. [IepBbie ciaeapl KU3HU Ha
3emie. [losiBIeHNEe BCceX COBPEMEHHBIX THIOB OECIIO3BOHOYHBIX KUBOTHBIX. [lepBbie XOpaoBbIe.
Pa3BuTHe BOIHBIX pacTEHHUIA.

Pa3Butue xu3HM Ha 3emile B Nale030MCKyro 3py. [losiBieHHne u 3BOMIOLUS CYXOIyTHBIX
pacreHuii. I1artopOTHUKHM, CEMEHHBIE MAIIOPOTHHUKHU, T'OJIOCEMEHHBIE pacTeHus. BO3HMKHOBeHHE
MO3BOHOYHBIX: PHIObI, 3 MHOBOHBIE, IPECMBIKAIOIIHUECS.

Pa3zBuTne Xu3HM Ha 3eMJ€ B ME3030MCKYH0 M KaWHO30MCKYI Hpbl. llosBieHue u
pacupocTpaHEHUE NOKPBITOCEMEHHBIX pacTeHU. BO3HUKHOBEHHE NTHUII U MIIEKONUTAIOIIUX.
ITosiBnenue u pazputue npuMarosB. [losBiaeHue yenoBeka.

Jemoncmpayua. Penponykuuu kaptud 3. bypuwana, orpaxawoomux ¢ayHy u ¢uopy
Pa3JIMYHBIX 3P U IEPUOAOB; CXEMbl Pa3BUTHS LAPCTB KUBOM IPUPOJBI; OKAMEHEJOCTH,
OTIEYATKH PACTEHHl B APEBHUX MOpoAax. MoJenu CKeneToB YelloBeKa M I03BOHOYHBIX
JKUBOTHBIX.

IIpenmerHbie pe3yJbTaThl 00y4eHHS

Yuamuecs T0KHBI 3HATE:

e Pa3zBuTHE )KUBOTHBIX U PACTCHUH B Pa3IU4HbIC IEPUOBI CYLIECTBOBAHUS 3EMIIH.

VYyamuecs 10KHBI YMETh:

[IepeunciaATh B XpOHOJIOTHYECKOM MOPSAKE IPbI TEOXPOHOJIOTUYECKOH IIKAIBL;

e XapaKTepu30BaTh ATAIbI PA3BUTHSI JKUBOM IPUPOIBL;

e OnuceIBaTh pa3BUTHE )KU3HU HA 36MJIE B Pa3JINYHBIE DPHI.

Ocnoenvle nonamusa. J0H. Opa. [lepuon.

Tema 1.17 I'mnote3bl nponcxo:xkaeHus Yeaoseka (14)

AHTpoOTIOTE€HE3 W €ro JBIKYIIHE CUibl. [IpencraBieHus O MPOUCXOXKICHUU YEJIOBEKa B
pa3Hble IEPHOJIbl ICTOPUHU HAYKHU.

IIpeameTHbIE pe3yJbTaThl 00yUYECHUS

VYyamuecs 1071KHbI 3HATD:

e /[BH>KyIllME CHIIBI aHTPOIIOT€HE3A.

e Yyamuecs J0JKHbI YMETh:

e XapakTepru30BaTh POJIb PA3IMUYHBIX (PAKTOPOB B CTAHOBJICHWHU YEJIOBEKA.

Ocnoenvle nonamusa. AuTpornoreses. J{BUxKyime Cuiibl aHTPOIIOreHe3a.

Tema 1.18 [lo10xeHNe YeJIOBEKA B cUCTeMe sKMBOTHOTO Mupa (1 1)

[Ipoucxoxaenue dyenoBeka. MecTo denoBeka B KUBOM mnpupojge. CucremaTnyeckoe
nonoxkeHue Buga Homo Sapiens B cucteme xuBoTHOro mupa. [Ipu3Haku U CBOICTBa yeloOBeEKa,
MTO3BOJISIOIINE OTHECTH €T0 K Pa3IMYHBIM CHCTEMATHYECKUM TPyIIaM I[apCTBa )KUBOTHBIX.

IIpeaMeTHbIE pe3ybTaThl 00y4eHUSs

VYyamuecs T0KHBI 3HATE:

e CrucreMaTH4eCKOe MOJI0’KEHUE YeJI0BeKa B CCTEME OPraHMYeCKOT0 MHUpPa;

e OCcOoOEHHOCTH YeIOBEKA KaK OMOJIOrHYECKOTO BA/IA.



VYyamuecs 10JKHBI YMETh:

o BLISIBIIATD MPU3HAKHU CXOACTBa W pa3jinivd B CTPOCHHU U II0- BCACHHUU XHUBOTHLIX U
YesioBeKa.

OcHognvie nonamus. Xopaosbie. Miexonurarouue. [IpumaTel. Py1uMeHThl. ATaBU3MBI.

Tema 1.19 IBoarouus yesoBeka (14)

Craguu >BOJIIOLMU 4YEJIOBEKA: NMPUMAThl — IMPEIKH YEJIOBEKAa, aBCTPAIONUTEK, YEIOBEK
yMeEIbId, JPEBHENIINHI Y€II0- BEK, IPEBHUM YEII0BEK, IIEPBHIE COBPEMEHHBIE JIIOIU.

IIpenmeTHbIe pe3yabTATHI 00yUeHUs

VYyamuecs 10JKHBI 3HATH:

e DTallbl CTAHOBJICHUS YEJIOBEKA KaK OMOJIOTMYECKOr0 BU/IA.

e Yyamuecs J107>KHbI YMETh:

e [lepeunciiATb B XPOHOJIOTMYECKOM TMOPSAKE 3Talbl CTAHOBJICHMS 4YEJIOBEKAa Kak
OHOJOTUYECKOr0 BUIA.

OcHnognvie nouamua. [puonurexku. ApcTpaionuTeku. ApxaHTponsl. IlaneoaHTpomnsi.
Heoantporsl.

Tema 1.20 Yenoseueckue pacel (149)

[omynsmonHast cTpykrypa Buga Homo Sapiens; yernoBeueckue pacel; pacooOpa3oBaHUE,
€MHCTBO MPOUCXOXkJIeHusi pac. [IpucnocoburenbHoe 3HaYeHHE PAcOBBIX NpHU3HAKOB. BuioBoe
€/IMHCTBO YEJIOBEYECTBA.

IIpenmeTHble pe3yJibTaThl 00yUYeHHs

VYyamuecs A10JKHbBI 3HaTh:

e OnpenienieHrne MOHATHS «pacay;

e XapakTepHbIe MPU3HAKU OOJIBIINX pac.

e Yyamuecs 10JKHBI YMETh:

¢ OOG0OCHOBBIBATH BUJIOBOE €JMHCTBO YEIIOBEUECTBA.

OcHognvie nonamusa. Paca. bonbiuas paca. Manas paca. Hanus.

Mesicnpeomemmnie céasu

Acmponomus. OpraHuzarusi iaHeTHbIX cucTeM. ColHedHas CUCTEMa; €€ CTPYKTypa.
MecTo maHeThl 3eMIIs B COJTHEYHON CHCTEME.

Ucmopus. Kynbrypa 3anmagHoit EBponsl koHma XV — mnepBoit monoBuHbl XVII B.
KynbeTypa nepBoro nepuoja HoBoi ucropuu. Benmkue reorpaduueckne OTKPBITHSL.

Oxonomuueckas eeoepagus 3apybexcnvix cmpan. Hacenenue mupa. I'eorpadust HaceneHus
MUDpa.

Qusuueckas eeocpaghus. VIcToprs KOHTHHEHTOB.

MeTtanpeamMeTHbIe pe3yJibTaThl 00y4YeHHs

VYyatuecs 10JKHBI YMETh:

e llcnionp30BaTh WHAYKTUBHBIM H JEAYKTUBHBIH TOAXOABl TPH HW3YYCHHH KPYITHBIX
TaKCOHOB;

e O000MIATh U IeNaTh BHIBOJIGL,

¢ PaboTath C TOMOIHUTETFHBIMI HCTOYHIUKAMH WH(POPMAIINH;

e [IpeacTaBisiTh MaTepHall, HCIOIB3YSI BO3MOKHOCTH KOMITBIOTEPHBIX TEXHOJIOTHA.

Pasnen 2 Dxocucrema (124)

Tema 2.1 Opranusm u cpega. Ixosornyeckue gpaxkropsi (14)

Opranusm u cpena. Gakropsl cpeasl ooutanus. Kiaccuduxanus s3KoI0rHuecKux
dakropoB. Biusaue pakTopos cpenbl Ha opranu3M. [Ipenenbl BBIHOCINBOCTH. 30HAa ONTUMYMa,
30Ha yraeteHus. OrpannuuBaronmii gpaxkrop. 3akoH MuHuMyMa JInOuxa. Dkonornyeckas HUIIA.

Jlemoncmpayun. HarnsaHsle MaTepuabl, IEMOHCTPUPYIOLIHE BIUsHUE (AKTOPOB CPE/Ib
Ha OpPraHu3M.

IIpeaMeTHBbIE pe3yJbTaThl 00yUYECHUS

VYyauuecs 10JKHBI 3HaTh:

® OIpeeNeHus MOHATHH «3KOJIOTUA», «Cpella OOUTaHUM,
® «OTpaHMUYMBAIOILUI (aKTOP»;



e MpeaAMET U 3aJ]a4d HKOJIOTUU KaK HAYKU;
e 3aKOH MUHUMYMa JInbuxa;
¢ KiIacCU(UKAIMIO SKOJOTHIECKHUX (DaKTOPOB.
VYyamuecs 107KHBI yMETD:
e KJaccUPUIMPOBATH IKOJOTHYECKHE (PAKTOPHI.
OcHosHble nonamusa. Jkonorus. Dxocuctema. Cpena oOuTaHus. DKOJIOTHUCCKUI
daxTop. [Ipenenst BeiHOCIMBOCTH. OrpaHn4nBarOUINi (HakTop.

Tema 2.2 AOuornueckue paxkropsl cpeast (1 1)
dakTopsl cpelibl 00UTaHUS U MPUCIIOCOOIEHHS K HUM JKUBBIX OPraHU3MOB.
AbuoTtnueckue GpaxkTopsl cpeasl. Poiab TemnepaTypbl, OCBEIIEHHOCTH, BIAXXHOCTH U APYTHX
(akTOpOB B )KU3HEACATEIBHOCTH COOOIIECTB U OPraHU3MOB.
IIpenmeTHble pe3yJbTaThl 00yYeHHs
VYyamuecs 10JIKHbBI 3HaTh:
Ba)XHEHIIME abuoTHyeckne (HakTopsl;
BIIMSIHME a0MOTUYECKUX (DAKTOPOB HA OPraHU3M;
e  aJanTalMy OPraHU3MOB K pPa3JIMYHON UHTEHCUBHOCTH a0MOTHYECKUX (aKTOPOB.
VYuyamuecs 10JKHbI YMETh:
XapaKTepu30BaTh BIMSIHUE a0NOTUYECKUX (PaKTOPOB HA OPTaHU3M;
OIUCHIBATh MPUCIOCOOJICHUS OPraHU3MOB K Pa3IMYHOM MHTEHCHBHOCTH aO0MOTHUYECKUX
(bakTOpOB Cpembl;
e  IPUBOJAUTH IPUMEPHI aJaNTallud OPraHU3MOB K Pa3IMYHOW MHTEHCHBHOCTH aOMOTHUYECKUX
(hakTopoB.
Ocnoenvie nomamusa. AGuotudeckue Qaxropbl. Anantauuu. @DOTONEPUOAU3M.
buonornueckue puTMBI.

Tema 2.3. buornueckue gpakropsl cpeast (14)
buotnueckue dakropsl cpeapl. DopMbl B3aMMOOTHOLIEHUH MEXAY OpraHu3MaMH.
[To3uTHBHBIE OTHOIIEHUS — CUMOMO3: MyTyaJli3M, KOOTIEpaIHsi, KOMMEHCAIIU3M.
AHTHOMOTHYECKHE OTHOLICHUS: XMIITHUYECTBO, IApa3UTU3M, KOHKypeHIus. HelftpanbHbie
OTHOUIEHUS — HEUTPaAIU3M.
Hemoncmpayusa. Ilpumepsl cuMO1032a IpeACTaBUTENEH pa3IMYHBIX LAPCTB KUBOM
TIPUPO/IBL.
IIpeameTHBbIe pe3yabTaThl 00y4eHUs
Yuamuecs T0KHBI 3HATE:
OIpeJiesIeHUe MOHATUS «OMOTHYECKUE (PaKTOPBI CPENIbI»;
(hopMBI B3aMMOOTHOIICHUI MEXKITy OpraHU3MaMHU.
VYuyamumecs 10JKHBI YMETh:
KiaccuuIupoBaTh (HOPMBI B3ANMOOTHOIICHUH MEX/Ty OpraHH3MaMu;
XapaKTepu30BaTh pPa3IUYHble CUMOMOTHYECKME M aHTHOMOTHYECKHE B3aMMOOTHOIIECHUS
OpPTaHU3MOB;
e TPUBOJAUTH MPUMEPHI CUMOMO3a U aHTHOHO3A.
Ocnognvie nonamusa. buornueckue ¢pakropsl. [lapazutusm.
XummnnyectBo. Konkypenuus. Cumonos.

Tema 2.4. CtpykTrypa 3xocucreM (149)

EcrecTBeHHBIE COO0OMIECTBA KUBBIX OpraHU3MOB. brioreorieno3sr. KoMmoHeHTHI
OMOreo1eH030B: MPOAYIIEHTbI, KOHCYMEHTBHI, peIyLIeHThl. BHOIIeHO3bI: BHI0BOE pasHOOOpasue,
IUIOTHOCTD MOMYJISLNMA, OoMacca.

IIpeaMTeHnble pe3yabTaThl 00y4eHus

VYyamuecs T0KHBI 3HATE:

OIpeJIeJIEHUs! TIOHATHI «9KOCHCTEMAY, «OUOIIEHO3», «OHMOTr€0IIeHO3Y;
CTPYKTYpPY ¥ KOMITOHEHTHI SKOCHCTEMBI 1 OMOTEOIIEHO3a;
(YHKIIMN KOMIIOHEHTOB 9KOCHCTEMBI.
VYyamuecs 10JKHBI YMETh:
e  pas3NUyaTh MPOIYLEHTHI, KOHCYMEHTHI M PEIyLIEHTHI;



OIUCBIBATh 3KOJIOIMYECKHE CUCTEMBI, ONOLIEHO3bI M OMOTEOLIEHO3bI.
OcHnognvie  nonamua. OxocucreMa. buouenos.  buoreonenos.  IlpoayneHTsI.

KoncymenTsl. PenynieHThl.

(19)

Tema 2.5. IInmeBblie cBsi3u. Kpyropopor BemecTB M MOTOK SHEPIUM B IKOCHCTEMAX

Lenu u cetu nutanus. Tpoduyeckue ypoBHU. DKOJOTHUECKHE MUPAMUIBL: YHCEL,

O6uomaccel, s3Hepruu. KpyroBopor BeecTB 1 SHEPTUU B IKOCUCTEMAX.

,Zlemoucmpauuﬂ. CXCMBI, HIUTIOCTPUPYIOIIUE MUIIEBBIC LU U CETH, SKOJIOTMYCCKUC

MUPAMU/JIbI U KPYTOBOPOT BELIECTB U [10- TOK SIHEPIHH B IKOCUCTEMAX.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs
Vyamuecs J0IKHBI 3HATh:
ONPEACIICHUS MOHITUI «ITUIIEBAS 1IEIbY, «ITUIEBAs CEThY,
«rpouueckuil ypoBeHbBY;
KJIACCU(PMKAIIMIO TTUIICBBIX HETICH.
VYyamuecs 107KHBI yMETD:
COCTaBJIAThH IPOCTEHIIINE MUILIEBBIC 1IETH;
OMUCHIBATH OMOJOTUYECKUN KPYTOBOPOT BEILIECTB.
Ocnoenvie nonamua. IlumeBas uens. [lumesas cers. Tpoduueckuit ypoBeHb.

KpyroBopor BewmecTs 1 MOTOK 3HEPTHH B 3KOCUCTEMAX.

Tema 2.6. [IpyunHbI YCTOHYHUBOCTH U CMEHbI 3KkocucTeM (14)
N3menenue coobmectB. CMeHa 3kocucTeM. JJnHaMudyeckoe paBHOBECHE.
IIpeaMeTHbIE pe3ybTAaThl 00y4eHHsI
VYvyamuecs 10JKHbBI 3HaTh:
MPUYHHBI YCTOMYMBOCTHA U CMEHBI SKOCHUCTEM.
VYyamuecs 10JKHbBI YMETh:
MPUBOJIUTH TPUMEPHI CAMOPETYJIALIMU, CMEHBI SKOCHUCTEM.
Ocnoenvle nonamusa. CMEHa SKOCUCTEM. Y CTOMYMBOCTh 3KOCUCTEM. J{MHaMHUeCcKoe

paBHOBecCHE.

Tema 2.7. Bausinue yesioBexka Ha 3kocucTemMbl (14)
DKOJIOTUYECKUE HapyIeHUsI. ATPOLEHO3bI.
IIpeameTHbIE pe3ybTAThl 00yUeHHsI
VYyamuecs 1071KHbI 3HATD:

ompe/ieJICHUE TTOHITHS «arpoleHO3Y;

O0COOEHHOCTH CYIIIECTBOBAHUS arpOIIEHO30B.
VYyamuecs 10TKHbBI YMETh:

MIPUBOIUTH IPUMEPHI arpOIIEHO30B.
OcHognble nonamus. ATpolLeHO3.

Tema 2.8. buocdepa — riodanbHas 3xkocucrema (1 )
buocdepa — xuBas obonouka miaHeTsl. CTpykTypa 6mochepsl. KoMIOHEHTHI

O6uocdepsl: KUBOE BEIIECTBO, BUIOBOM COCTaB, pa3HO0Opasue u BKJIaa B OnoMaccy; OMOKOCHOE U
KocHoe BemecTBo Ouochepst (B. U. Bepnanckuit). KpyroBopot Bemiects B mpupoze. I'panuiisl
ouocdepsl.

Hemoncmpayua. Cxembl, HWUTIOCTPUPYIOIINE CTPYKTYPY U TpaHUIIbI OHOChepBI.
IIpeaMeTHBbIe pe3yJbTaThl 00yUYECHUS
Yyamuecs: 10JKHBI 3HATh:
ompeereHue MoHATHs «Onochepay;
CTPYKTYPY U KOMIIOHEHTHI OUOCHEPHI;
TpaHMIIBI OHOChEPHI.
VYyamuecs T10JKHBI YMETh:
MPUBOJUTL TIPUMEPHI PA3IMYHBIX BEIIECTB OMocdepsl (KUBOTO, KOCHOTO, OMOKOCHOTO,
OMOTCHHOTO);
XapaKkTepu30BaTh Oromaccy 3emiu, OMOJIOTHYECKYIO TPOAYKTUBHOCTD.



Ocnosnvle nonamus. buochepa. Xuboe BemectBo. KocHoe BemiecTtBo. bruokochHoe
BellecTBO. buorennoe BemiecTso.

Tema 2.9. Posib :xuBbIX OpranusMos B Ouocgepe (14)
Poxs sxuBoro BemiecTBa B 6nocdepe. Kpyroropot Bojbl u yriepoaa B orocdepe.
IIpeameTHbIe pe3yabTaThl 00y4eHUs
VYyatuecs 107KHBI 3HATh:
e  KOMIIOHEHTHI )KMBOT'O BEIIECTBA U €0 (PYHKIUH.

VYyamuecs 10JKHBI YMETh:

OIMCBIBATH POJIb )KUBOTO BellecTBa Ouochepsr;

OIHCHIBATh OMOJIOIMYECKUN KPYTOBOPOT BEIIECTB.
Ocnoenvie nonsamusn. KpyroBopor BEIIecTB.

Tema 2.10 buocdepa n yesoBek (14)

IIpsimoe 1 KOCBEHHOE BIUsHME YeaoBeka Ha Ouochepy. [IpupoHsie pecypcsl 1 UX
UCIIOJIb30BaHUE. AHTPONIOTEHHBIE (PaKTOPHI BO3/IEHCTBHS HAa OMOLIEHO3HI (POJIb YeIOBEeKa B
IPUPO/IE); TOCIENCTBUS XO3IUCTBEHHOM IesiTenbHOCTH YenoBeka. Hoocdepa.

IIpeameTHbIe pe3yabTaThl 00y4eHUs

VYuyamuecs 10JKHbBI 3HaTh:

AHTPOIIOTEHHBIE (PAKTOPHI,
XapakTep BO3/EHCTBU yenoBeka Ha Ouocdepy.

VYyamuecs 107KHBI yMETB:

e  IPUMEHATH Ha NMPAKTHKE CBEJCHUS O BO3MOXKHBIX MTOCIEICTBUAX BIMSIHUS X039HCTBEHHOM
NeSTEILHOCTH YeJIOBEKa Ha Ouocdepy.
Ocnoenvie nonamun. Aurponorenssie paxkropsl. Hoocdepa.

Tema 2.11. OcHOBHbIE 3Ko0J0rHYecKHe MNpodaeMbl coBpemeHHocTH (14 + 1 wac
pe3epBHBIiA)
AHTpOIOreHHoe BIUsHUE Ha aTMocdepy u ruapocdepy. Dpo3us moussl. [IpupogHsie
peCcypchl U MX UCIOJIb30BaHUE.
Jlabopamopuvie u npakmuyeckue padomaoi
AHanu3 1 OleHKa NOCeICTBUN JeSTEIbHOCTH YeJIOBEKa B AKOCHCTEMAX.
IIpeaMeTHbIE pe3yJbTaThl 00y4eHUS
Yuamuecs T0KHBI 3HATE:
XapakTep BO3/IEHCTBHs YeloBeKa Ha aTMocdepy U ruapochepy;
WCTOYHUKH 3arpsi3HEHUS] aTMOC(EPHI U TUAPOCPEPHI;
HeHcuyeprnaemMble U HcUepHaeMble MPUPOJIHBIE PECYPCHI.
VYyamuecs 10TKHbBI YMETh:
e  OIICHUBATh MEPCIEKTUBBI BIUSHUSA XO3SHCTBEHHOU JEATENLHOCTH 4YeloBeka Ha Ouochepy u
MIPOrHO3UPOBATH MOCIEICTBUS XO3SIMCTBEHHOM 1€ TEIbHOCTH YEI0BEKa.
Ocnoenvie nonamus. 3arpsizHeHne atMochepbl U TUApochepsl. Dpo3us MOYB.
Kucnorusie noxau. [Tapaukosiid a¢pext. Ikomornyeckas katactpoda.

Tema 2.12. [lyTu pemenusi 3xo1oruyeckux npoodJsem (14)
[Tpo6nembl paroHaILHOTO TPUPOIONIOIB30BaHUS, OX~- PAHBI IPUPOIBI: 3AIUTa OT
3arpsi3HEHN, COXpaHeHHE ITAJIOHOB U MAaMSATHUKOB MPUPO/Ib, 00ecriedeHne MPUPOTHBIMU
pecypcamu HacelneHus niaaHeTsl. OCHOBBI pallMOHAIbHOTO PUPOAOIIOIb30BaHUS.
Jlemoncmpayua. KapTsl 3a110BeHBIX TEPPUTOPUI HAIlIEH CTPAHBI.
Jlabopamopuvie u npakmuueckue padomsut
AHanu3 1 o1eHKa rio0aibHBIX KOJOTHUYECKUX MPOOIeM U IMyTel UX pelieHus..
IIpenmeTrHble pe3yJbTaThl 00y4YeHHs
VYyamuecs T0KHBI 3HATE:

CTIOCOOBI M METOJIBI OXPAHBI TPUPOIBI;

CMBICJI COXPaHEHMsI BUJJOBOTO pa3HOOOpa3us;

OCHOBBI PallMOHAJIBLHOTO MTPUPOAOIOIb30BaHNUS;

3aII0BEHUKH, 3aKa3HUKHU, HAIMOHAJIbHBIC NTapKu, KpacHy1o kHHUTY.



VYyamuecs 1071KHbI yMETh:
e TPUMCHITH HA MPAKTUKE CBEICHHUS O TI00ANBHBIX IKOJIOTUYECKUX MPOOJIeMaxX U MyTSIX HX
peuieHusl.
Ocnognvie nonamusa. OxpaHa npupozsl. ParrioHanbHOe IpHUPOI0NI0Ib30BaHHE.
3anoBenHuK. 3aka3HuK. HanmonansHbii napk. KpacHas kuura.
Mesicnpeomemmunle ceazu
Heopeanuueckas xumus. Kucnopon, cepa, a3oT, pocdop, yriepos, HX XUMHUECKHE
cBoicTBa. OXpaHa MpUPObI OT BO3- IEUCTBHS OTXOJI0B XUMUYECKUX TPOU3BOJICTB.
Quszuueckas ceocpagus. Knumat 3eMin, KIMMaTH4eCKast 30HaJIbHOCTb.
Qu3zuka. [lonsTHE 0 103€ U3IIYYCHHUS U OMOJIOTUYECKOM 3aIlUTE.
MeTanpeaMeTHble pe3yJibTAaThl 00yUeHUus
VYyamuecs 107KHBI yMETD:
paboTaTh ¢ yueOHHUKOM, COCTABIIATH KOHCIEKT naparpada;
pa3pabarhiBaTh IJIAH-KOHCIICKT TEMBbI, UCIIOIB3YS Pa3HbIe UCTOYHUKU MH(POPMAITUH;
TOTOBUTH YCTHBIE COOOIIEHUs U pedepaTsl Ha 3aJaHHYIO TEMY;
M0JIb30BaThCA MOMCKOBBIMU cucTeMamu MHTepHeTa.
JIN4YHOCTHBIE Pe3yJIbTAThI 00y4YeHUs
e [lposBiieHHE 4YyBCTBAa POCCHMCKONW Ipa)IaHCKONW HAEHTUYHOCTH, MAaTpUOTHU3Ma, JHOOBU U
yBaxkeHus: kK OTeuecTBy, 4yBCTBa FOPJIOCTH 32 CBOIO Ponuny;
OTBETCTBEHHOE OTHOIIIEHHE K yuebe, TOTOBHOCTh M CITIOCOOHOCTH K CaMO00pa30BaHHIo;
dbopMUpOoBaHHE MOTUBAllMM K OOYYEHHUIO M TMO3HAHHIO, OCO3HAHHOMY BBIOOPY Oymyiein
npodeccuu;
CHOCOOHOCTBH CTPOUTH UHAMBUAYAIBHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO;
(dbopMHIpOBaHKE IIETTOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.
coOJII0ICHNE TTPABHII TIOBE/ICHUS B IPUPOJIE;
yYMEHHUE PeaIn30BbIBATh TEOPETUUECKHUE MMO3HAHUS Ha MIPAKTUKE;
CHOCOOHOCTH MPU3HABATH COOCTBEHHBIEC OMMOKU U UCTIPABIIATH HX;
YMEHHE apryMEHTHPOBAHHO U 000CHOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHUS;
KPUTUYHOE OTHOIIEHHWE K COOCTBEHHBIM IOCTYIKAaM, OCO3HAHHME OTBETCTBEHHOCTH 3a HX
pe3yJIbTaThI;
YBOXKHUTEIHHOE U J0OpOKeTaTeIbHOE OTHOIIEHUE K IPYTHM JFOJISIM;
e  YMEHHE CIYIIATh U CIBIMIATH IPYTUX, BECTH JUCKYCCHIO, OTIEpUPOBAThH (haKTaMu



VIl.Y4eOHo-MeTOqMYeCcKOE 0o0ecieueHHue YUeOHOTro nmpoiecca

VYuebnuk «buonorus» 06a30BbIii W yrayoneHHbii ypoBeHb 10 kmacc (AradonoBa U.b.,
Cusorunasos B.11.) . IPO®A

VYuebuuk «buonorus» 06a30BbIii U yrayOneHHbI ypoBeHb 11 kimacc (Aradonora M.b.,
Cusorunasos B.11.) . IPO®A

DJIeKTPOHHO-00pa3oBaTe/ibHbIE PeCYpPChI:

Enunas xomnexuust LHOP. [Tpeamernas komiekuus «bruomaorusi»

http://school-collection.edu.ru/collection T'azeta «buonorus» u caiit aus yuureneid «S5 uay
Ha YPOK OMOJIOTHI

http://bio.1september. ru OTkpbIThIil KOUTEK: Brosorus

http://college.ru/biology B nomomp yuutento ouonoruu: obpaszoBarenbHbiii cait MECOH
HITIY

http://fns.nspu.ru/resurs/nat ~ BuemikonpHast ~ skosorus.  [Iporpamma  «lllkosbHast
9KOJIOTHYECKAS] HHUI[HATHBAY

http://www.eco.nw.ru Best Ouosiorus: Hay4HO-00pa30BaTesIbHbIN TOPTa

http://www.sbio.infoB momore MouM ydeHHKaMm: calT yuutens Ouonormn  A.IL
Ilo3nHskOBa

http://www.biolog188.narod.ru I'ocynapcTBenHbiii JlapBUHOBCKHU#T My3eit

http://www darwin.museum.ru JKuBble cCyIiecTBa: 3JCKTPOHHAs WJUTIOCTPUPOBAHHAS
SHIUKIIOTICTHST

http://www livt.net 3aounas ectecTBeHHO-HayuHas 1nkoia (KpacHosipck): ydeOHbIe
MaTepHabl 0 OMOJIOTHH JUIS IIKOJIBHUKOB

http://www.zensh.ru 3eeHsii IIIH03: TYTEBOUTENb 110 SKOJIOTHYSCKUM pecypcam

http://zelenyshluz.narod.ru 300k1y0: MEradHIIMKIIONEIUS O )KHBOTHBIX

http://www.zooclub.ru 3oomorudeckuii myseit B Cankt-IletepOypre

http://www.zin.ru/museum KoHieniuu COBPEMEHHOIO €CTECTBO3HaHUS: buomornueckas
KapTHHA MHUpPA: JICKTPOHHBIN yIeOHUK

http://nrc.edu.ru/est Jlaboparopusi 6otanuku CaHkT-IIeTepOyprckoro ropojckoro IBopiia
TBOPYECTBA FOHBIX

http://www.youngbotany.spb.ru Jlaypeatst HOOeneBCKOW mNpeMHH MO (U3HOIOTHU H
ME/IUITHE

http://n-t.ru/nl/mf Menuunnackas >HIMKIONE M. AHATOMUYECKUN aTiiac

http://med.claw. ru Mup »HUBOTHBIX: 2JIEKTPOHHbIC BEPCUH KHUT

http://animal.geoman.ru MockoBckasi TOpOJICKasi CTAHIHSI FOHBIX HATYPAJUCTOB

http://www mgsun.ru OmopHo-aBUTaTe/IbHAS CHCTEMA YeI0BeKa: 00pa30BaTe/IbHBINA CalT

http://www.skeletos.zharko.ru ITaneonronoruueckuii myseit PAH

http://www.paleo.ru/museum IonynspHas suIEKIONEeIUS «Dopa u payHay

http://www.biodat.ru/db/fen/anim.htm TIpupoga Kyszbacca. Marepuansl s ydauTens
Ouonoruun

http://prirodakem.narod.ru Ipupoxaa FOsxxHo#t CubHMpH U ee 3alUTHUKH

http://ecoclub.nsu.ru TIpo6aeMbl SBOTOINA

http://www.macroevolution.narod.rulTpoext Ecocom: Bcé 00 skonorun

http://www.ecocommunity.ru TIpoekt Herba: 6Goranudyeckuii cepep MOCKOBCKOTO
YHUBEPCUTETA

http://www. herba.msu.ru IIpoexT Forest.ru: Bce o pocuiickux jecax

http://www. forest.ru ITpoekt «/lerckuit dxo—UHDOPM»

http://www ecodeti.ru IItumsr Cpenneit Cudupu

http://birds.krasu.ru Pactenus: 31eKTPOHHBIC BEPCUH KHUT

http://plant.geoman.ru Peakue u ucuesaroniue ;kuBoTHbIC Poccuu u 3apy0eknbst

http://www. nature.ok.ru Caiit npenogaBaress ouonoruu A.I". Kosnenko

http://www. kozlenkoa.narod.ru Cankr-IleTrepOyprckasi oOIIeCTBEeHHAs OpraHU3alHs
COJICHCTBHS DKOJIOTHYECKOMY 00pa30BaHUIO

http://www. aseko.ru CoxpaHsieM 1 H3y4aeM BOJIOEMBI: SKOJIOTUIECKUI MPOCKT

http://edu.greensail.ruTeopust 5BOMIOIMM KaKk OHA €CTh: MaTepHalbl IO TEOPUHU
OMOJIOTUYECKOM IBOITIOIUH

http://evolution.powernet.ru TpaBsiHuCTbIE pacTeHHss MOCKOBCKOW 0OJIacTH: OHJIAiH-
CIIPaBOYHUK

http://www.lesis.ru/herbbook  YueOHo-BoCTMTATENBbHBIA  OHOJOTMYECKUI  KOMILIEKC
CeBepHoro yueOHOro okpyra r. MockBbl

http://biom.narod.ru denepanbHbIii IETCKUI SKOIOT0-OHOIOTHUSCKUI IEHTP

http://www ecobiocentre.ru Yapnz [lapsun: 6uorpadus ¥ KHATH

http://charles-darwin.narod.ru LleHTp oXpaHbl TUKOM TIPUPOIBI: ITYOTUKAIIMH 1O SKOJIOTHH
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http://www.biodiversity.ru Ileatp sxonorudeckoro oopaszosanus MI'J[(FO)T

http://moseco.narod.ru Dxosoruueckoe 00pa3oBaHUE IETCH W U3ydCHHE PUPOIBI Poccuu.
DKOJOTUYECKUM LIEHTP «IKOCUCTEMA

http://www.ecosystema.ru DIeKTpOHHBIH y4eOHUK 10 OMOIOTHH

http://www. ebio.ru OnuMinaabl 1 KOHKYPChl BHOMEIMIIMHCKAS OJTMMITHA/IA IIKOJIBHUKOB

http://www.svb-ffm.narod.ru Beepoccuiickas oaumiuaa MKOILHUKOB 110 OMOJIOTHH

http://bio.rusolymp.ru Beepoccuiickas oumimraa mKoJI5HUKOB M0 SKOJIOTHH

http://eco.rusolymp.ru  JlucraHiioHHass ~ SKOJIOTO-OMOJIOrMYEeCKass  BUKTOpUHA — —
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/biology JlucraHimoHHBIE 3BPUCTUYECKHUEC
OJIMMITHA/TBI TI0 OHUOJIOTHH

http://www eidos.ru/olvmn/bio IuctaHinOHHBIC IBPUCTHUECKUE OJIMMITHAJIBI [TO SKOJIOTHH

http://www eidos.ru/olymp/ecology OOGriepoccHiiCKiii KOHKYPC TPOEKTOB «3aloBEIHbIE
octpoBa Poccrmy»

http://www.zapovedostrova.ru

V. Ilnanupyembie pe3yJabTaThl H3YUYeHHUsI YUeOHOTI'0 NpeaMeTa, Kypca.
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