MyHHuHnATRHOE GHUDKETHOE 0DIN20GPAIORATENRHOE VHDEHIEHHE [I'Z-U-’-l. ]_

PACCMOTPELHC()
Ha sacenaaEn MO
VUMTEIER  CCTeCTREHHO-
MATEMATHICCKOND [HKIA
PykoBomuTens MO

fue ‘. "TomyGaramukosa O.H.

[TpoTokon ot ﬁ‘r”ﬂef'w;,t

il Y RORCKAR CPETHAR ﬂﬁl]lﬂnﬁpﬁ.’iﬂﬂﬂ’lﬂ!ﬂ:ﬂﬂﬂ TR

AJIEKCEEREKOTD FOPOIEEGTD OEPYTE

COTJTACOBAH
3aMecTHTETE JHPEKTOpa 1o
VP

% Mupnras-benmsn MAL

B Abagr A 2022,

2022 Ne 7/

PACCMOTPEHO - o }THEFMA}U
HEL 3ACEJTAHHH  TEIaroriy’ J];EEILB:TU]:I- I\.-'[E-I;ﬂ"
YECKOID COBETH 12 ol mykangx COUL:

4 -Effﬁ'umﬁa H.I

- .'ﬂph A% | o .ﬂ”{"'ﬁ -
znzzr Hﬂﬂ}' 7

20221, Ne FY

PABOYAH MMPOI'PAMMA

yuehHOro npeavera «bronornn »

10-11 knace

¥YrayDdlieHHBEIH VPOBEHE

PaszpaboTana:
TonyGaraukosa Onera Meanosna

2022 ron



IMosicuuTenbLHAA 3aIHCKA

PaGouas mporpamma yaebHoro npeameta «buosorusy (yriryOoJIeHHBIA yPOBEHB) CPEIHE-
ro obiero o6pa3oBaHus COCTaBlIeHA HA OCHOBE TpeboBaHu (eaepantbHOro rocyJapcTBEHHOTO
00pa30oBaTeNLHOTO CTaHApTa CPeTHEro 001Iero oopa3zoBanus (yTBep:KIeH npukazoM MuHu-
crepcTBa oOpa3zoBanus ¥ Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897, B pen. mpuka-
3aMunoOpHayku Poccuu ot 29.12.2014 Ne 1644), ¢ yaeToM OCHOBHOW 00pa30BaTeIbLHOM Mpo-
rpamMmbI cpeaHero obmero oopazoanuss MBOY «I'myxosckas COIy», mpuMepHO# TporpamMMsI
1o OMoNoTNy, a Takke aBTopckoil mporpammsl (bronorus. 10-11 kmaccesr. [Tporpammer. baso-
BbIN U yriyoneHHsiid yposers/ U.b.Aradonos, H.B.badbuues, B.1.CuBornazos. M.: [Ipoda,
2019. - 148 c.).

[Tpu coctaBnenuu paboueit MporpaMMbl HCIOIB30BATUCH TAKXKE CIEIYIOIINE JOKYMEHTHI:
-MHCTPYKTUBHO-METOUYECKOE MUChbMO benropoackoro HHCTUTYTa pa3BuTusa odopazoBanus «O
npenoAaBaHuu npeamera «buojorus» B 00pazoBaTenbHBIX Opranuzaiusiax benroposckoit 00-
nactu B 2022-2023 yueGHOM TOIY»;

-TI0JIOKEHHE 0 paboueil mporpamme y4eOHbIX KypCOB, MPEAMETOB, JUCIUILIUH (MOIYIIEH)
MBOY «I'myxoBckas COIL»;
-pabouas nporpamma Bocrutanus Ha 2021-2026 rox (orpaxxénnas B KTII).

Jlnia peanuzanuu pabouell mporpaMMbl UCIOJIB3YETCSl COOTBETCTBYIOLIEE 000y I0BaHHE
1eHTpa o0pa30BaHUs €CTECTBEHHOHAYYHOH M TeXHOJOrn4Yeckoi HampasieHHocTH «Touka poc-
Ta», CO3/IaHHOTO B pamMKax (hemepanbHOro nmpoekra «CoBpeMeHHas MIKOJIa» HAlMOHATIHHOTO
npoekta «O0pazoBanue». [Ipumenss undpossie 1adopaTopuu Ha ypokax OUOJIOTHH, yYalluecs
CMOT'YT BBITIOJTHUTH MHOKECTBO JJa0OPAaTOPHBIX PadOT M SKCIIEPUMEHTOB IO IPOTpaMMe.

Cpoxku peanuzayuu pabodei mporpamMmsl: 2 roja.

Jlnist peasin3anuy TaHHOW POTPaMMBbI UCTIONB3YIOTCS yyeOHUKY, BKITIOYCHHBIC B (erie-
paJIbHBIN MepeveHb YUeOHUKOB, TOMYIICHHBIX K HCIIONIb30BAHUIO MPU PeaTH3allii HMEIOIINX
rOCy/IapCTBEHHYIO aKKpeIUTAlUI0 00pa30BaTelbHbIX IPOrpaMM HauyaabHOrO OOIIETr0, OCHOBHO-
ro o01Iero, cpeAHero 0o1ero oopa3oBaHMUs:
1.buonorus. 10 xnacc: 6a30BbIil 1 yruyonéunsiii ypoBau/ M.b.Aradonos, B.1.CuBormnazos.- M.:
Hpoda, 2020. — 256 c.

2. buonorus. 11 knacc: 6a3oBbiit 1 yriny0n€uusiii yposau/ M.b.Aragonos, B.1.CuBornazos.-
M.: IIpocsemenue, 2021. — 208 c.

N3yuenne Gmosiornu Ha YpOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs HAIMPABICHO HA JIOCTH-
KEHHUE CIEAYIOUINX LeJIeH:

® TIOATOTOBKA K MOCIEAYIOMIEMY MTPOPECCHOHATBHOMY 00Pa30BaHHUIO;

® pa3BUTHE MHIUBUIYaJIbHBIX CIOCOOHOCTEHW OOydaromuxcs mytem Ooiiee TiTyOOKOro,
4yeM IpeaycMaTpuBaeTcs Ha 6a30BOM YPOBHE, OBJIaJICHUE OCHOBAaMU OMOJIOIMU U METO/IaMU U3Y-
YEeHUsI OPraHUIECKOT0 MUPA;

¢ TPUMCHCHWE TMONYYCHHBIX 3HAHWW Il pEIICHUS NPAKTHYSCKUX W y4eOHO-
MCCJIEIOBATENLCKUX B HEM3MEHHOW, HECTAHJAPTHOM CUTYAIIHH,

® yMEHHE CUCTEeMAaTU3UPOBaTh U 0000IIATH MOJy4YEHHbIE 3HAHUS,

® OBJIJICHHE OCHOBAaMH HCCIIEIOBATEIbLCKOM JeSTEIbHOCTH OMOIOrMUeCKO HalpaBieH-
HOCTH U TPAMOTHOTO 0(hOpMIICHUS MOJTYYEHHBIX PE3YJIbTATOB;

® Ppa3BUTHE CIIOCOOHOCTU MOJAETHPOBATH HEKOTOpPHIE OOBEKTHI U MPOLECCHI, MPOUCXO-
TSITIHE B )KUBOU MPUPOJIE;

e (dopMupoBaHHE K O0y4alOUIMXCAd YMEHHE aHaU3UpPOBaTh, IPOTHO3UPOBATH U OLICHU-
BaTh C MO3MUIIMH 3KOJOTHYECKON OE30MaCHOCTH MOCIEICTBUS JAESITEIbHOCTH YEJIOBEKa B SKOCH-
cTemax.

JlocTukeHune MOCTaBJICHHBIX IIeNiel U 3a/1ad, YCIEIIHOEe OBJIaJeHHEe y4eOHBIM cojaepikKa-
HUEM y4eOHOro mpeameTa MpeanosaraoT HCIOb30BaHUE Pa3HOOOPA3HBIX CPEICTB U METOOB
oOyudeHus. OCHOBHBIE METOJIbI O0YUYEHHS] OCHOBAHbI Ha CUCTEMHO - JESTEJIbHOCTHOM IOAXO/IE:
METOJ MPOEKTOB U HCCIEIOBAaHUI, METOIMKA MPOOJIEMHOTO U pa3BUBAIOLIETO 00ydeHus, ped-
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JekcuBHbIE MeToJbl. Ocoboe 3HaueHHe MPUOOPETAIOT METOJbl JIUYHOCTHO-OPHUEHTHUPOBAHHOTO
00y4eHHs, TOMOTAIOLINE PACKPBITUIO U KOHKPETH3AIMHM PACCMaTPUBAEMbIX MOHITHIA U MOJIOXKeE-
HUH, CBSI3U 000OMIEHHBIX 3HAHUH MPEIMETa C INIHBIM COIIMATBLHBIM OTIBITOM.

PaGouas mporpamma npeaycMaTpuBaeT MpoBeieHrue TpodhOpUeHTAIIMOHHON paboTHI,
AJIEMEHTBI KOTOPOIl BKJIIOYAIOTCSI B CUCTEMY OOBSICHEHHS HOBOT'O MaTepHaia, oIpoca, B IpakTH-
YyecKue U 1abopaTopHble paboThl, 3a/1a4 U YIPAXKHEHUS C IPAKTUYECKUM COACPKAHUEM.

B yuebHOM mporecce MCHoiab3yl0TCss HHPOPMALMOHHO - KOMMYHHKAIIMOHHbBIE TEXHOJIO-
ruu (UKT).

@opMBl OpraHu3allUM 3aHATHI: MPAKTUYECKOE 3aHATHE, WHAMBHUAyalbHas, NapHas U
rpymmoBas GopMbl OOydECHHS.

Metonpl 00yueHHs: WILTIOCTPATHUBHBIN, PEPOAYKTUBHBIN, METOA MPOOIEMHOTO U3JI0XKE-
HUS, DBpUCTHYECKas Oece/1a, MO3TOBOI IITYpM, METO IPOEKTOB.

CpenctBa 00y4eHMs: CXEMbl, TaOJIUIBI, TUArPaMMBl, aJTOPUTMBbI, OTIOPHBIE KOHCIEKTHI,
tecthl, DOP.

Tekylmuii KOHTPOJIb 3HAHUM OCYIIECTBISETCS C MOMOILBIO TECTOB U CAMOCTOSATENbHBIX
MUCHbMEHHBIX padoOT Ha YPOKe.

Temarnueckuil KOHTPOJIb OCYIIECTBISETCS IO 3aBEPUIEHUM KPYHHOro 0sioka (TeMmbl) B
dbopMme TecTupoBanusi, 1a00PATOPHBIX U MPAKTHUUYECKUX PadoOT.

B paboueii mporpamme npeaycMOTPEHO MPOBEJICHUE BXOIHOTO, PYOSKHOTO U UTOTOBOTO
KOHTPOJISI 3HaHU B (popMe TECTHPOBAHUS.

B aBTopckoii paboueit mporpamme o0111ee YMCIIO YacoB MO MPEAMETY:

10 kiacc — 105 yacoB, B TOM uncie Ha U3y4eHue Matepuaina orBoautcs 102 yaca, pe3epBHOE
Bpems — 3 vaca;

11 knacc — 105 yacoB, B TOM UKciie HAa U3YUCHUE MaTepuaia OTBOAUTCS 96 4acoB, HA pe3EepPBHOE
BpeMsi — 9 4acos.

Jlnst uzyuenust 6uonoruu B 10 kimacce u 11 ximacce orBoautes o 102 gaca (o 3 vac B
HeJeN0) Ha ocHoBaHuM yueOHoro miana MbOY «['nmyxosckas COI». B cBsi3u ¢ atum, B 11
KJacce 1 yac pe3epBHOro BpeMeHH Obll 100aBiIeH A U3ydeHus paszzaena «Bumy», a 5 yacos —
JUISL U3ydeHMsI pazfiena « IKOCUCTEMA.

OO0mas xapakrepucTuka yuedoHoro npeamera «buosiorus»

[Ipenmer «buonorus» ABiseTcst 0AHOM U3 0011e00pa30BaTENbHBIX AUCHUIUIUH JUIS Cpell-
Hel IIKOJIbI C YIIIyOJeHHBIM N3YYeHUEM OMOJIOTHH.

OcHoBHas 11e1b Kypca — YIiyOJIeHHO TO3HAKOMUTH LIKOJIBHUKA C COBPEMEHHBIMU IIPEe/I-
CTaBJICHUSIMH OWOJIOTHH U 1aTh (PyHIaMEHTaIbHOE OMOJornYecKkoe 00pa3oBaHue, OPUECHTHPO-
BaHHOE Ha MOJIrOTOBKY BBIITYCKHHMKA CPEeJHEH MIKOJIBI K MOCTYIUIEHHUIO B BBICIINE Y4eOHbIE 3aBe-
JCHHUS METUKO-ONOIOTHYECKOTO TTPOQHIIS.

BwMmecTe ¢ Tem coaepxanue Kypca OMOJIOTMHU COOTBETCTBYET COLMAIbLHBIMTPEOOBAHUSM,
NPEIbABISIEMBIM K 00pa30BaHHUIO BOOOIIIE, M HAIIPABIICHO HA CONMAIM3AIINIO yUaIuXcs, UX IpH-
o0I1eHNe K KYJIbTYPHBIM LIEHHOCTSIM, (POPMUPOBAHHUE HKOJIOTHUECKOTOCO3HAHUS, OBJIA/IEHUE
y4eOHO-TT03HABATEILHBIMH U IIEHHOCTHO-CMBICJIOBEIMH KOMIIETEHITUSIMH, JTOCTHKEHHE TIPEe/I-
METHBIX, INYHOCTHBIX M METAIIPEIMETHBIX PE3YJIbTaTOB O0yUCHHS .

Mecto npeamera «buosorus» B yueOHOM I1aHe
B MBOY «I'nyxoBckass COIIl» B COOTBETCTBUU C KaJICHIAPHBIM Y4EOHBIM TpaduKom
y4eOHbIH ros1 coctaiseT 34 Heaenu, H0ITOMY Ha u3ydenue o6uonoruu B 10-11 xiaccax B yueo-
HOM ITUTaHE CPEHEr0001Iero 00pa3oBaHus OTBOAUTCS Bpems B o0beme 204 yacoB, B TOM YHUCIIE:
B 10 xiacce — 102 u (3 4 B HeAENIO);
B 11 knmacce — 102 u (3 4 B Henento).



I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

B npenmeTHoii 06;1acTu pu yriyOJIeHHOM U3YyUYEHUH TPEanoaraeTcs:

1).dbopMupoBaHHEe CUCTEMBI HAYYHBIX 3HAHUI 00 0OIINX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX
COBPEMEHHOM OMOJIOTHYECKON HAYKH;

2).hopMHUpOBaHHE YMEHHI UCCIICIOBATh M AaHATM3UPOBATH OMOJOTHYECKHE OOBEKTHI i CUCTEMBI,
00BSACHATH 3aKOHOMEPHOCTH OMOJOTHYECKHUX MPOIIECCOB U SIBJICHUI, TPOrHO3UPOBATH MOCIE/I-
CTBUS 3HAYMMBIX OMOJIOTUYECKUX UCCIICIOBAHUIA;

3)oBiageHe YMEHUSIMU BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHHUM 00 OCHOBOIIOJIAralOIIUX OUO-
JIOTUYECKUX 3aKOHOMEPHOCTSIX U 3aKOHAX, O MPOUCXOKIACHUH U CYITHOCTH KH3HU, POBEPATH
BBIIBUHYTBIE THIIOTE3bI SKCIIEPUMEHTAILHBIMH CPEICTBAMU, (GOPMYIUPYS LIETb UCCIEI0BAHUS;
4)oBnaicHUE METOJJaMH CAMOCTOSTEITFHOU MOCTAHOBKH OMOJIOTUIECKUX IKCIIEPUMEHTOB, OITH-
CaHMs, aHaJIM3a U OLEHKU JOCTOBEPHOCTH IMOJIYUEHHOTO pe3yybTara.

B mporiecce u3yueHus Kypca TakKe 0KHAAeTCs JOCTHKEHHUE CIeIYIOIINX JUYHOCTHBIX pe-
3yJIbTATOB:

1)popmupoBanue cOOCTBEHHOM IMO3HMIIMH IO OTHOIIEHUIO K OMOJIOrMYeCcKOi HHPOpMaIIUH, T10-
Jy4aeMOM U3 pa3HbIX UICTOYHUKOB;

2)roTOBHOCTb U CLIOCOOHOCTH K 00pPa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUN
BCEH JKU3HHU;

3)co3HaTenbHOE OTHOIIEHHE K HEMIPEPHIBHOMY 00pa30BaHHI0 KaK YCIOBUIO yCIEeUTHOMH mpodec-
CUOHAJILHOM U OOILIECTBEHHON IEATEIHHOCTH.

JlocTrxkeHre TMYHOCTHBIX PE3yJIbTaTOB OLIEHUBAETCS Ha KAUeCTBEHHOM YpOBHE (0€3 OTMETOK).
CdopMupoBaHHOCTEMETAIIPEIMETHBIX M IMPEJAMETHBIX YMEHUN OIICHUBACTCS B OaJljIax 1o pe-
3yJlbTaTaM TEKYIEro, TeMaTUYeCKOTr0 U UTOTOBOTO KOHTPOJIS, a TAK)KE MO Pe3ybTaTaM BBIMOJ-
HEHUS JIA0OPATOPHBIX M MPAKTUICCKIX

pador.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHSI Kypca OMOJIOTUU SBISIOTCS:

1)oBnageHue COCTaBISIIOIIMMHU ITPOEKTHON M MCCIIEI0BATENIbCKON AESITENIHOCTH 10 U3YYEHUIO
00X OMOTOTUYECKIX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOI MPUPOJIE;

2)yMEHHE CaMOCTOSITEIHHO OMPEAEIISATh 1IEJN U COCTABIIATD IIAHBI;

3) yMeHHe caMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH YUEOHYIO U
BHEY4YEOHYIO (BKJIIOYasi BHEIIKOJIBHYIO) JICSITEIILHOCTD;

3)yMeHHe UCTIONIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIS JOCTHIKEHUS 1IeTeH;

4)ymeHune BHIOMPATh YCIICIIHBIC CTPATETHH B PA3IMUHBIX CUTYAIUSX;

5)yMeHHe OCYIIECTBIIATH CAMOCTOSTENbHYI0 HHGOPMAIIMOHHO-TTO3HABATENIBHYIO 1€ITeIbHOCTb,
BKJIFOYAsi YMEHHE OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX WH(DOpPMAIUU, KPUTHIECKHU OI[e-
HUBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO, TTOIYYAEMYIO U3 PA3IUYHBIX HCTOYHUKOB.



Conep:xkanue nporpamMMmbl y4e0Horo npeamera «buosorus» (yriry0JieHHbIH YPOBEHbD)
10 kaace
BBEJIEHMUE (1 4)
MecTto kypca «O0mast 6UOJIOTHS» B CUCTEME €CTECTBEHHOHAYYHBIX JUCIIUII-
JIMH, a TakXke cpeau Ouosiornyeckux Hayk. Lleap u 3agauu kypca. 3HaueHue Mpen-
MeTa NIl MOHUMaHUsI €JIMHCTBA BCETO >KHUBOT'O, B3AUMOCBSI3H BCEX dacTer Omocde-
pbl 3emin. Cuctema >xuBoi npupoibl. [lapcTBa )KUBOUW NPpUPOIBI.

Pa3zgen 1 buosorus kak Hayka. MeToanl Hay4Horo no3nanus (6 4)
Tema 1.1 KPATKAA UCTOPUA PASBBUTUA BUOJIOT'UHA (2 4)
CrpykTypabuonorunkakHayku. HayknoxxuBonpupoie, ux Kiaccuduka-

119588 o oOBeKTaM HCCJICIOBaHMUS, U3y4aeMBbIMITPOSIBJICHUSIM KU 3~
HH;KOMIUIEKCHbICHAYKUUHUXITPAKTUUECKOEe 3HaueHue. CucremMaTuka M €€ NpPHuH-
OHUIBL. DBOJIONHOHHOE YYSHUE U ITAIbl €0 CTAHOBJICHUS. DTaIlbl pa3BUTHUSI OHO-
norun.BKIIanoTaAenbHBIXYYEHBIXBPA3BUTHECONOJIOTUUKAK HAYKH.

Hemoncmpayusn. buorpadum u TOPTPETHI(HM300paKCHUSA) YUYCHBIX, BHECIIUX
BKJIaJI B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHHN KaKHAYKH.
NPEJIMETHBIE PE3YJIbTATHBI OBYUEHUS
Yyamuecs J0JKHbI 3HATH:

e omnpenesieHue OMOJOTHH KaKHAYKH;

e OCHOBOIIOJIOKHHUKOB OMOJIOTUHM KaK HAayKH, OCHOBOIIOJIO)KHUKOB Hay4YHOU (3a-
NaaHON) MEOUIIUHBI, aHATOMUU, (DU3UOJIOTHH;

e CoO3JaTesyied KIIETOYHOUTEOPUH;

e co3JaTesedl COBPEMEHHOI'O SBOJIIOIIMOHHOIO YYE€HHSI WU JITallbl €rocTaHOBJIC-
HUS;

e BKJIAJI OTCYCCTBCHHBIX YUCHBIX B PAa3BUTHE OMOJIOTUU KaK HAYKH;

e KjaccuUKANUIO OMOIOTUYECKUXHAYK;

e OCOOEHHOCTH OTJECIbHBIX OUOJOrMYCCKHX MNUCIHUILUIMH B CHCTEME OHMOJIOTHH
KaK KOMIJIEKCHOWHAaYKH;

e 3HaAUYEHHE OMOJIOTHUHM KaK HAYKH.
Yuamuecs 10/KHbIYyMeTh:

e KJIacCU(pUIIHPOBATH OMOJIOTHYECKUCHAYKH;

e OIICHUBATh BKJAJ OTACIbHBIX YUEHBIX B pa3BUTUE OHOJIO-THH;

e XaaKTE€pHU30BaTh POJIb OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOU €CTECTBEH-
HOHAY4YHOUW KapTUHBIMHUPA.

Tema 1.2 CYIIIHOCTD ’KW3HU U CBOMCTBA KHUBOT'O (2 1)

Kusznp kak oOmieHaydyHoe H Ouosiormdyeckoe mnoHsitue. OnpeneneHust
>KHU3HU. XUMHUYECKUN cOCTaB u KJIETOYHOECTPOEHUEOPTaHU3-
MOB,Hacensironnx3emMiir0. OOMeHBEIECTBUCAMOPETr YISl B OMOJIOTHYECKUX CHUC-
TeMax. CamoBocnpoussene-
HME;HACJICACTBEHHOCTbUU3MEHUYNBOCTBKAKOCHOBACYIIIECTBOBAHUS JKMBOM Mare-
puun. Poct u pa3Burue. PasznpaxumocTs;
dopmMBIN30UpaTEeIPHOWNPEAKITUUOPTAHU3MOBHABHEITHUEBO3ICUCTBUSA. PUTMHUYHO
CTBIIPOILIECCOBXKU3HEAECITCIBHOCTU;0MOJIOTHYECKUE PUTMBI U UX 3HadeHue. Jluc-
KPETHOCTh KUBOTOBEIIECTBAa U B3aMMOOTHOIIEHHE YacTU U LEJIOro B OHMocucre-
Max. DHEePro3aBUCUMOCTBXXUBBIXOPTraHU3MOB;(POPMBITOTPEOIJICHUSI SHEPTUH.
Hemoncmpayua. CBolicTBa )KMBOTO (AaHUMAIINN).

IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecsi 10J15KHbI 3HATh:
e OIIPE/IECICHUEKN3HU;



e CBOICTBAa >KUBBIXCUCTEM;

e OCOOEHHOCTH MPOSIBJIEHUS PA3JIMYHBIX CBONCTB KHUBOTO.
Yyamuecs J0KHbIYMETh:

e J/1aBaTh ONPEECICHUEIKU3HHU;

e IIPUBOJUTH IIPUMEPHI IIPOSIBICHUN CBONMCTBXKUBOTO.
METAIIPEAMETHBIE PE3YJIbTATBI OBYUEHUS
Yyamuecs J0JKHbI YMeETh:

e paboTaTh ¢ yUeOHMKOM, COCTaBJISITh KOHCIIEKTIIaparpada;

e paszpabaTbeIBaTh IUIAaH-KOHCOEKT TEMBbI, HMCHOJB3Yysl pPa3Hble HCTOYHUKHUHH-
dopmanuu;

e TOTOBUTH YCTHBIC COOOIICHUS U pedepaThl Ha 3aJJaHHYIO TEMY;

e [I0JIb30BaThCs IIOMCKOBBIMU cucTemMaMulHTepHeTa.

Tema 1.3 YPOBHH OPTAHU3AIIMH )KUBOI MATEPUU. METO/IbI BUOJIOT UM (2 u)

YpoBHU opraHusanuu JKUBOU IPUPOIBIL. Hepapxus YpOB-
HEe.MeTOoABIITO3HAHUSI)KUBOUIIPUPOIABIMUXOCOOCHHOCTHU. DTallbIHAY YHOTOMCCIIE]]
oBaHwust. I [puGoprimannapaTb it OMOJIOTUISCKUXUCCIECIOBAHHUN.

Hemoncmpayusa. YpOBHU OpPraHU3aAlIMH )KUBOUW MaTepuu (aHUMALIUS).
Jlabopamopnvie u npakmuueckue padbomaul

Mukpockomnusi KaKk MeTOJI OMOJIOTHYECKOTO HMCCIIEAOBaHUS (BUPTYaJIbHO M C
HaTypaJIbHBIMU CBETOBBIMU MUKPOCKOIIAMUHU ITperiapaTamMu).

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yyamuecst 10/15KHbI 3HATH:

e OIIpEJZICIICHUE YPOBHEN OpraHu3aluu >KUBOUIIPUPOIBI;

e YPOBHH OpraHHU3alUuU KUBOUIPUPOIbI;

e HEpapXHI0 YPOBHEHOpPTraHU3AlINU;

e METOAbI MO3HAHUS KUBOUTIPUPOIHI;

e JTalbl HAYYHOT'O HCCJIEIOBAHUS.

Yyamuecsi 10J1KHbIYyMeThb:

e pacrnpenessiTb YPOBHU OpPraHU3alldd KUBOW IIPUPOJIBI B COOTBETCTBUM C
UXUEepapxueu;

e T[IPUBOAUTH IIPUMEPHI MPOSIBJIEHUN CBOMCTB KMBOI'O HA PAa3HBIXYPOBHSIX;

e COCTaBJISITh IUJIAaH HAYYHOI'O HCCJIEIOBAHUSI U NPOBEACHHUS OHOJIOrMYECKOTrO-
DKCIIEPUMEHTA.

METAINPEAMETHBIE PE3YJIbTATbBI ObYUEHUSA
Yyammecsi 10J15KHbI yMeTh:

e paboTaTh C pa3HbIMU UCTOYHUKAMHUHH(OPMAIIUH;

e T[I0JIb30BATHCS MOUCKOBBIMHU cucteMaMullurepHera.

Ocnoenvie nonamusn. buonorusi. )Kuznb. OCHOBHbBIE OTJIIMYUS KHUBBIX OPTaHU3MOB
OT OOBEKTOB HEXHUBOUW NPUPOJILI. YPOBHU OpPraHU3allMM KUBOU MaTepuu. OOBEKTHI
U METOAbI U3yYE€HUs B Onosoruu. MHOrooOpa3ue »KHUBOTro Mupa.

Mesicnpedmemmuuie ceasu

Heopeanuueckas xumusi. XUMHYECKHE AJIEMEHTHI nepruoagndeckon cucrtemnl J1. N.
MenneneeBa U UX OCHOBHbBIE CBOMCTBA.

Opeanuueckasaxumusi. OCHOBHBIETPYNNBIOPIaHUYECKUXCOETMHEHHU .

Acmponomus. Oprannzanus IaHeTHbIX cucTteM. CoJIHEYHasi CUCTEMA; €€ CTPYK-
Typa. Mecto miaHeTs! 3emirst B COJIHEYHOU CUCTEME.

Hcemopusa. Kynetypa 3anagnoit EBponbr koniia XV — nepBoit mosoBuHbsl XV
B. KynmeTypa niepBoro nepmoaa HoOBoO# uctopuu. Benukue reorpadudeckue OTKPbI-
THUS.

Pazgen 2 Kuerka (30 1)
Tema 2.1 UCTOPUA U3YUEHUA KJIETKU. KJIETOYHASA TEOPUA (2 v)



Kiietka kak cTpykrypHasi U pyHKIIHOHAJIbHAsICIUHUIA >XUBOTO. McTOopus
n3ydeHus kieTku. lIpokapuormueckass u sykapuoTudeckasi kjeTku. CBoicTBa
KJIETOK, MHOToOOpa3nue KJIETOK YeJIOBEYECKOTro opranusMma. lIpuHimmnmanbsHas
cxema ctpoeHust kieTku. Llutonorust kak Hayka. CBsi3b HUTOJIOTUU C APYTUMHU-
Haykamu.KiierounasaTeopusineeocHoBHblenionoxkeHusi. BkinanP. I'yka,A. JleBeH-
ryka,P. bpoyna, K. boapa, M.lllnelinena, T.llIsanna u P.BupxoBa Bu3yueHue
KJIETKH U CTAaHOBJICHHE KJIETOYHOUTEOPUH.

Hemoncmpayua. llpuHumnuaibHble CXEMbl YCTPOWCTBA CBETOBOTOMAJICKTPOH-
HOroMuKpockona.Moaenukierku. Mukpomnpenaparsl KJISCTOK PacCTCHUM, )KUBOT-
HBIX UOJTHOKJIETOYHBIX rpu-
OoB.MaTepuanbl,pacCKa3bIBAIOIINEOONOTpaPUIXydCHBIX, BHECIINXBKJIAJIBPa3-
BUTHEKJIETOYHOUTEOPHUH.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yyammecs 10JIKHBI 3HATH:

e CTPOEHHE NPOKAPUOTHYECKOUKIIETKH;
MHOT000pa3uenpoKapuoT;

CTPOECHHE 3YKAPUOTHUECKOUKIIETKH;
MHOT000pa3ue’yKapuoT;
KJIETKHMOJIHOKJIETOYHBIXUMHOTOKJI€TOUYHBIXOPTaHU3MOB;
OCOOEHHOCTHUPACTUTEIIbHBIXH>KUBOTHBIXKJICTOK;

e TI0JIOKEHUS KJIETOUHON TEOPHUHU CTPOSCHUSI OPraHU3MOB.
Yyamuecsi 10J1KHbIYyMeETh:

e paboTaTh CO CBETOBBIMMHKPOCKOIIOM;

e ONUCHIBATh KAPTUHBI, BUAUMBIE B CBETOBOWMHKPOCKOII.

Ocnoenvienonamus. Kinerka.llutosmorus. I IpokapruoTsl: 6aKTEpUH U CUHE3EJICHbIC
BOAOpOCcHH (IIUAaHOOAKTEePHUH). DyKapUOTHYECKasl KIEeTKa; MHOrooOpa3rue 3yKapuoT;
KJIETKMOJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHm3mMoB. OCOOEHHOCTH pacTH-
TEJIBHONU M KMBOTHOU KJIeTOK. [lon0)XeHNsT KJIIETOYHOW TEOpUM CTPOECHUS OpPraHU3-
MOB.

Tema 2.2 XUMUYECKHUIN COCTAB KJETKH (2 u)

DneMeHTHBIMcoCcTaBKIeTKH. PacipocTpaHEeHHOCTBAIIEMEHTOB, UX BKJIAJ B
oOpa3oBaHUE )KMBOU MaTE€pUU U OOBEKTOB HEKUBOU MPUPOJIbI. MaKpO3JIE€MEHThI
U UX KJIaccuduKanusi, MUKPOIJIEMEHThI, YJIbTPAMUKPOAJIEMEHTHI; UX BKJaJ B
oOpa3oBaHUE HEOPraHUYECKHUX U OPraHUYECKUX MOJICKYJI >)KUBOT'O BEIIECTBA.

Hemoncmpayun. Cxema(auarpaMma)pacripeIeICHUIXUMUYECKHUX DJIEMEHTOB B
HEXXMBOW M XUBOH mpupoje. llepuoauueckass cucreMa XHUMHYECKHUX JJIEMEHTOB
MennesneeBa (MOXXHO BUPTYaJIbHO MPU HOMOIIM MYJIBTUMEIUWHOTO MPHUIIOKEHUS K
Y4eOHUKY).

HNPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Y4yammuecsi 10J5KHbI 3HATH:

e MAaKpO- U MUKPODJIEMEHTHI, BXOJSIINE B COCTaB )XMBOTO, U UX POJIb BOpra-
HU3ME.
Yyamuecsaa0IKHbIYyMeTh:

e XapakTepHU30BaTh (PYHKIIMOHAIBHYIO POJIb OTACIBbHBIX XUMHYECKHUX DIIe-
MEHTOB BKJIETKE.

Ocnoenvie nonamusn. OpraHoreHbl, MAKpPORJIEMEHTBI, MUKPO3JIEMEHTHI, YJIbTPAMHUK-
PO2JIEMEHTHI.

Tema 2.3 HEOPTAHUYECKHUE BEHIECTBA KJIETKH (1 v)

Heopranunyeckne MOJIEKyJIbI >KHBOT'O BENISCTBA: BOJAAa; XUMUYECCKUECBOM-
CTBaAUMOUOJIOrHUEeCcCKasi-
pob.COMMHEOPTraHUYECKUXKHUCIIOT, MXBKJIAJIBOOSCIIEYEHUENPOIICCCOBXKU3HEICAT
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€IBbHOCTHU U TIOJJICp>KaHUEe romMeocrtas3a. Pojlb KaTHOHOB M aHHOHOB B oOecrieue-
HUH MPOLIECCOB JKHU3HeaesTeIbHocTU.OcMoc HMOCMOTHYECKOEIaBIIe-
HHUE;0CMOTHYECKOENOCTYITIJIECHUEMOJIEKYJT BKIICTKY.
Hemoncmpayuna. CxemMa CTpPOSHUSI MOJIEKYJIbl BOJIbI.
NPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyammecs 10JIKHBI 3HATH:
e XHUMHYECKHE CBOWCTBA U OMOJIOTUYECKYIO POJIBBOIBI;
e POJIb KATUOHOB M AHMOHOB B 00E€CHEYEHUH IIPOLIECCOB KU3HEIESTEIILHOCTH.
Yyamuecsaa0/sKHbIYyMeTh:
e OOBSICHATH IPUYUHBI OCOOBIX CBOMCTBBO/IBI.
Ocnoenvienonsamus.CBoiicTBaBObl. MUHEpaAJIbHBIECOIM. AHUOHBI U KaTUOHBI. Bo-
JIOpOJiHbIE CBA3U. I MAPOPUIBHOCTE U TUAPOPOOHOCTE.

Tema2.4 OPTAHUYECKHUE BEIIIECTBA. OBILASI XAPAKTEPUCTHUKA. JIUITU/IBI (3 u)
OpraHnnyecknueMoJieKy-
7161. HU3KOMOJIEK YIS pHBICUBBICOKOMOJIEKYIsIpHblecOe AMHEeHU . JIunuapl: uxcTpoe
HI/IC,K.HaCCI/I(I)I/IKaHI/ISI 151 6I/IOJIOFI/I‘—IeCKaﬂ pOJII). XI/IMI/ILICCKI/IG CBOfICTBa JINTINI10B.
HewitpaibsHabie KUPBI: XUMHUYECKas OopraHu3anus u CBOMCT-
Ba.POHBHCBOﬁCTBaHpOCTBIX,C.HO}KHI)IXJII/IHI/IIIOBI/IJII/IHOI/IIIOB.
NPEAMETHBIE PE3YJbTATBI OB YUEHUSA
Yyamuecsi J0JKHbI 3HATH:
e IIPUHLUNBI CTPYKTYPHOM OpraHu3anu u GyHKIUHU JTUTTHI0B;
[ ] KJ'IaCCI/I(I)I/IKaHI/IIOJ'II/IHI/II[OB.
Yyammecsi 10J5KHbIYyMETh:
e XapakTepu30BaTh QYHKIIMHUIAUTHIOB;
e PaA3IUYATHIUITUIBIMKUPBIKAKBAPUAHTBUIUITHIOB;
e IIPUBOJAUTHIPUMEPHI PA3JINUYHBIX JIUOUI0B (IIPOCTHIX, CIOKHBIX,JIUITOUIOB).
Ocnoenvle nonamus. bUoJIOrnyecKkrue NOJUMEPBIL: PETYJIIPHbIE U HEPETYIsSIPHbBIE,
FOMOHOJ’II/IMCpI)I nu FCTCpOHOJ’II/IMepBI. HI/IHI/II[I)I. HeﬁTpaﬂbHBIC }KI/IpI)I, JIMTIOUIBI.

Tema 2.5 OPTAHUYECKHUE BEIIECTBA. YIJIEBOJbI. BEJIKHU (4 4)

VYriaeBoabl: CTpoeHUE U OHoJIorHyeckas poiab. MoHoOcaxapuabl, OJIUroca-
Xapuabl " MOJIMCaXapUuIabl. OcobenHoct CTPYKTYpHOMOpraHusa-
U, XUMHUYECKHECBOUCTBANONOIOTHUECKASIPOIBOTACIIbHBIXITOINcaxapuaoBs.ben
KU—OHMOJOTHYECKHE TTOJIMMEPHI, UX CTPYKTypHasi opraHu3aius. MOHOMEpPHI
OenkoB. @DyHKIMH OeJKOBBIX MoJeKyl. benku-pepmentsl. CtpykTypadesn-
Ka:TICpBUYHAs, BTOPUYHAS, TPETUYHAs, 9eTBEPTUYUHASL. Pa3HOBHIHOCTH BTOPUYHOM
U TPETUYHOH CTPYKTYp. Jenarypamnus u peHatrypaiusi OCJIKOB.

emoncmpayua. OO0beMHBICE MOJIETN CTPYKTYPHOH OpraHHM3anuy OHOJIOTHYSCKHUX
MOJIUMEPOB — OEJIKOB.
NPEJMETHBIE PE3YJIbTATBI OBYUYEHUSA
Yuyanuecsi J0JKHbI 3HATh:

e IIPUHIMIBI CTPYKTYPHON OpraHu3alvuyu U QyHKIIUUOECIKOB UYTJIEBOIOB;

e BUJIBI MEXMOJICKYJISIPHBIX B3aUMOJACHUCTBUN (BOAOPOJHBIE CBsI3H, THAPO(POO-
HBIC U DJIEKTPOCTATHIECKUECB3aNMOJICHCTBHS);

e OCOOEHHOCTH CTPYKTYpPHOUW OpraHuU3allud U XHUMHYECKHE OCHOBBI (POPMHPO-
BaHUS IEPBUYHOM, BTOPUYHON U TPETUIHOU CTPYKTYpOEIKa;

e KIIacCU(PUKAIUIOYTIICBOIOB;

e XHUMHYECKYIOXapaKTEPUCTUKYOTACIBHBIXITONCAXapuI0B (Kpaxmala, TIIH-
KOTI'€Ha, [EeJUTI0JIO3bI, XUTHHA).
Yyammecsaa0JKHbIYMETh!

e OOBSICHATH NMPUHIUI JSHCTBUSA(DEPMEHTOB;



e XapakTepu3oBaTh (PYHKIIMU OEJIKOB UYTJICBOIOB;

e TIPUBOJAUTH IIPUMEPHI PA3JIMIHBIX YTJICBOJIOB (MOHOCAXapHA0B, OJIUTOCaXapH-
JIOB,TIOJTUCAXapPUJIOB);

e TIPUBOAUTH NMPUMEPHI GUOPHUIIIAPHBIX, TIOOYIISIPHBIX OCIIKOB U OEJIKOB, 00s1a-
JAIOMMUX YCTBEPTUUHOUCTPYKTYPOH.

Ocnoensvte nonamus. Monomepsnl. [lomumepsl. YriaeBoasl. MoHOcaxapuabl, OJIUTO-
caxapuambl, nonucaxapuabl. benku. buonornueckue nonumepsl. IlentuaHas CBs3b.
Jlenatypanus u peHaTypalysi OCIKOB.

Tema 2.6 OPTAHMYECKUEBEIIECTBA.HYKJIEMHOBBIEKUCJIOTbI(449)
HAHK—MmonekynbiHacneacTBEHHOCTU. Penynnukanuyst

JIHK nepenavanacie1cTBEHHOMUMH(OPMAITUUHU3ITIOKOJICHHUSTB IMOKOJIE-
Hue.llepenavanacieCTBEHHOMHUH(MOPMAITUUU3SIIPAB UTOILIAa3-
MY;TpaHCKpHUIIUA. MaTpUdHaAIUKO AUPYIOIIas I eITu

JAHK.PHK:cTtpykTypandynkumnu. MadpopmannoHHbIe, TPAHCTIOPTHEIE, puboco-
MalbHBIC PHK. Monomepsl HYKJICHUHOBBIX KHCIIOT—

aykineotunsl. [ IpasunoYapradda.
Hemoncmpayua. O6beMHbIE MOJIEIN HYKJIEUHOBBIX KHUCIIOT.
INPEAMETHBIE PE3YJBbTATBI OB YYEHUSA
Y4yamuecsi 10J5KHbI 3HATH:
e TIPUHOHUOBI CTPYKTYPHOUW OpraHU3aluy U PYHKIIUHU HYKICUHOBBIXKHUCIIOT;
e CTPYKTYPYHYKJIEMHOBBIXKHCIIOT.
Yyamuecs 105KHbIYMETh:
e XapakTepHu30BaTh (PYHKINH HYKIJIEUHOBBIXKHUCIIOT;
e paznuyatbHyKJIeHUHOBBICKHUCIOTHI(JJHKuPHK).
Ocnogenwvie nonamusn. Hykneunnosele kuciaotsl.Permmukanua JIHK. Tpanckpun-
nusa. Hykneorna. Hykneosun. KoMiuieMeHTapHOCTS.

Tema 2.7 IYKAPUOTUYECKASA KJIETKA. HUTOIINIA3BMA. OPTAHOUBI (4 4)
DykapuoTtndueckasikierka.llnazmarnueckasiMmeMOpaHa neepyHk-

nuu. TpancniopTHasspyHKIUSIMEMOpPaHbl. AKTUBHBIM M IIAaCCUBHBIM TpPaHCIIOPT.
I[MTunouTo3 u ¢paronnTosz.O00I0UKa KIETKH (IU1a3MaTudeckass MeMOpaHa, HaJi-
MEMOpaHHBIHI anmnapaTucyoMeMOpaHHBINKOM-
miekc). [lurormnazmasykapuoTHudeCcKONKIETKH. OpraHOU ABIIIUTOIIIA3MBI, UXCTPYK
Ttypaundpynkuuun.Knaccupukamusopranomn1o8.OcoO0€HHOCTUCTPYKTYPHOM
opraHu3auuu@PyHKIHNHOTAECIbHBIXOPraHOUIOBKIETKU. [ Iporcxox1eHneoprano
UJIOBBIIPOLIECCEOHTO-
nduioreHe-
3a.0Ocob0eHHocTHIBYyXMeMOpaHHbIXOpranougoskiaerku. Kimaccupukanusas u nopo-
UCXO0XKJeHue TutacTul. Llutockesner. BkitoyeHus,ux 3Ha4yeHUE U POJIb B MeTabo-
au3Me Kj1eTok. OCOOEHHOCTH CTPOEHUS PAaCTUTEIbHOUKIETKH.

HHemoncmpayua.MonennkineTkn.CXeMbICTPOCHUSIOPraHOUJOB PACTUTENIBHON U
YJKUBOTHOMKJIETOK.
Jlabopamopnysie u npakmuueckue padoomoi

Opranougpl KJIETKHU (BUPTYaJIbHO C NOMOIIBIO MYJIbTUMEAUHHOTO HPUIIOKEHUS K
Y4eOHUKY).

HaoOnronenre KiIeTok pacTeHUH M )KUBOTHBIX Ha TOTOBBIX MUKpOIperapaTax.

M3rorosieHne u onMcaHue MUKPOIPENApaTOB KIETOK PaCTEHUM.
NPEJMETHBIE PE3YJIbTATBI OBYUYEHUSA
Y4yamuecsi 10J5KHbI 3HATH:

e CTPOEHUE DYKAPUOTHYECKONKIIETKU;

e BU/IBI TPAHCIIOPTA Yepe3 IIa3MaTHUECKyIOMEMOpaHy;



e (HYHKIMHOPraHOUIOB;

e 0COOEHHOCTUPACTHUTEIBbHBIXUKUBOTHBIXKIIETOK;

e KJIACCU(PHUKAIIMIO OPTAHOMUJIOB KJIIETKM U OCOOEHHOCTH HX CTPYKTYPHOMHOP-
raHu3aluu.
Yyamuecsi101KHbIYMETh:

e XapakTepHu3oBaTh QYHKIHMHOPraHOUIOB;

e paz3InuyaTh MJIa3MATHYECKYIO MEMOpaHy U 00O0JIOUKY KJICTKH;

e OTJIMYATh JAPYT OT ApyTra BUJbl aKTUBHOI'O M MACCUBHOI'O TPAHCHIOPTa Yepe3-
MeMOpaHy;

e ONpenessiTb 3Ha4Y€eHHUEBKIIIOUYEHUH.

Ocnoenvienonamus.Ddykapuorniyeckaskierka. [ lnazsmaruueckass memOpana. Op-
raHoupl uromsasMbel. HemeMOpaHHBIE, OOJHOMEMOpaHHbIE M JIBYXMEMOpaHHbIC
opraHouipl. BkiroueHus .

Tema 2.8 KIETOYHOE SA1PO. XPOMOCOMBI (2 4)

KnerouHoe sapo0 — LEHTp yHOpaBIE€HUS KU3HEACATEIbHOCTBIO KIIETKH.
CTpyKTYypbl KJIETOYHOTO sjipa: sigepHasi 00O0JI0OUKa, XpOMaTUH (TeTepOXpOMaTHH),
SIIPBIIIKO U UX (QyHKOUU. XpoMocombl. ['omonoruunsie Xxpomocombl. KapuoTtwum.
HaGopbsr xpomMocoM. YPOBHU yIAKOBKH XpOMaTHHA.

HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yyammecsaa0/JI2KHbI3HATh:

e cTpoeHUE U QYHKIUHUIAPA;

e KJIAaCCU(PUKAIIHIO U CTPOSCHUEXPOMOCOM;

e 3HaYCHHE MOCTOSHCTBA YHcia U POPMBI XPOMOCOM B KJIETKE.
Yuamuecsi 10JIKHbIyMeTh:

e ONHCHIBATBI€HETHYECKHUMAININIAPATKIECTOK-3yYKapHOT;

e OIHUCHIBATH CTPOCHUE U (PYHKIIMUXPOMOCOM;

e XapaKTEpHU30BaATh NE€PBUUYHYIOINIEPETIKKY

e JaBaTbhOIIPEICICHUEKAPHUOTHUIIAaUXapaKTEPU30BaAThHETO.

Ocnognvte nonamus. Xpomocomsbl. I'omonornunsiexpomocomsl. Kapuorun. Jum-
JIOWJIHBIM W TaIlyIouJHBIM HaObop xpomocom. IlepBuunasi mepetsikka. LlenTpome-
pa.Kuneroxop.

Tema 2.9 IPOKAPUOTHUYECKAS KJIIETKA (2 4)
IIpokapuornueckue kietku; ¢opma u pasmepsl. Kinaccudpukanus 6axkrepuit

1o ¢popMe KIETKH U OCOOEHHOCTAM MeTabonu3Ma. CTpoeHue MUTONIa3Mbl OakTepH-
aJIbHOM KJIETKM; OpraHu3aius MeTaboJM3Ma YIpOKapuoT (CrocoObl NMUTAHUS, OT-
HOLIIEHHEe K Kucijoponay). I'enermueckuii anmapart O6axrepuii. CnopooOpa3oBaHHE.
Paszmuokenue (zieneHue u mojoBoOM mpoiiecc). MecTo U poJib TPOKapHUOT B OHOIIE-
HO3aX.
Jlabopamopmuwvie u npaxmuueckue padoomot
HN3y4deHue kjIeTok OakTepUuil Ha TOTOBBIX MHUKpOIIperaparax.
MNPEAMETHBIE PE3YJbTATbBI OB YYEHUSA
Yuyanuecsi J0JKHbI 3HATh:

e CTPOCHHE MPOKAPUOTHUCCKOUKIICTKH;

e MHOTrooOpasmue MPOKapHOT.
Yuamuecsi 10J1KHbIyMeThb:

e XapaKTEepHU30BaTh OPraHU3AIUIO METa00IM3Ma Y IIPOKAPHOT;

e kJaccupuIUpoBaTh OAKTEpUU 1O (POpME KIIETOK, TOJIIMHE KJIETOYHOU CTEHKH,
OCOOCHHOCTIMMETA00IN3MA;

e OIMCHIBATh TE€HETUYECKHU armapar OakTepui, cmopooOpa3zoBaHHE HUPA3MHO-
JKEHUE.
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Ocnognvle nonamusn. Ilpoxkapuotsl, 6akrepuu, nuaHodbakrepun. Hykneoun. Kamn-
cyna. Cnopa. MypeuHn. Me3zocoma.

Tema 2.10 PEAJIU3AIINS HACJIEJCTBEHHON MHOOPMAIIMH B KJIETKE (4 1)
I'en,reHeTHYECKUIKO/1,CBOMCTBAr€HETUYECKOTOKOJa. DTalbl pealinu3aluu

reHEeTUYEeCKOU MHpOopMauu B KJIE€TKe (TPAaHCKPUIILUS U TpaHCIsIOus). MaTtpuu-
HbIM cuHTe3. Konupyromasumarpunanslenenu/ HK.

Hemoncmpayua. Tabnuua reHeTHYecKoro kojaa. lIpocTpaHcTBeHHasi MOJENb
JIHK. Cxema OuocuHTe3a Oenka.
Jlabopamopnwvie u npaxmuueckue padoomot

Pemrenue 3ama4 mo MOJIEKYJISIPHOM OHMOJIOTMHM HA MOCTPOCHHUE HYKJICHMHOBBIX KH-
CIOT OO TPHUHLUUIY KOMIUIEMEHTAPHOCTH M OIIPEJICIICHHUE IOCIE€I0BATECIBHOCTH
amuHOKucIOT B 6eske o JIHK u PHK.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yuamuecs A0JI2KHbI 3HATb:

e OIIpEIEJICHUEreHa;

e CBOMCTBA '€HETHYCCKOTOKO/A;

e [IPUHIMII MAaTPUYHOTOCUHTE3A;

e JTarbIpeaInu3aluUHACICICTBEHHOMNMH(OpMAITHH.
Yyammecsi 10J5KHbIYMETh:

e HCIOJIb30BaTh MPUHIMIT KOMIJIEMEHTAPHOCTH NPHU MMOCTPOCHUMN HYKJIEHUHOBBIX-
KMCJIOT;

e OIMCHIBATH MPOIECCHI, MPOUCXOISIIINE TPU OMOCHHTE3e OerKa.

Ocnognvienonamus.l en,renernueckuikon. Kogon. Tpurier. AHTukogoH. Tpanc-
kpunuus. TpaHcmsinusas. Martpudsblid cuHTe3. Komupyroniass m mMarpudHast Ie-
ouJIHK.

Tema 2.11 HEKJIETOYHASA ®OPMA KU3HU: BUPYCBHI (2 v)

OCO0GEHHOCTH CTPOCHUS U PA3MHOKEHUSI BUPYCOB. MICTOPUSIOTKPBITUSBUPY -
COB.3HAYEHHUEBUPYCOBBIIPUPOJCHKU3HU YernoBeKka. MHorooOpa3ue BUPYCOB.
Kuznennsiii iukia BUY. Bupycubie 3a0oseBanust U npoduIakTUKa UX pacipo-
ctpanenus. CI1M IlumepbieronpoduiakTUKU.

Hemoncmpayua. Cxema CTpOo€HUsI BUpYca.
HPEAMETHBIE PE3YJIbTATbBI OBYUEHUA
Yyamuecst 10J15KHbI 3HATH:
e O0COOEHHOCTHU CTPOCHUSIBUPYCOB;
e MHOTroo0Opa3mueBUPYCOB;
e BUPYCHBIC OOJIC3HH )KUBOTHBIX MYEIIOBEKA;
e MEPBINPOPHUITAKTUKUBUPYCHBIX3a00JICBAaHUMKUBOTHBIXH YEIIOBEKA.
Yyammecsa0JIKHbIYMETh:
e XapaKTepH30BaTh CIIOCOOBI IPOHUKHOBEHHSI BUPYCOB B KJIETKY;
e OIMUCHIBATh KU3HEHHBIN LHUKIBIY.
Ocnoenvienonsamus.Bupyc.bakrepuodar.Kancua. JlonomantenbHass0001049Ka.
METANPEAMETHBIE PE3YJIbTATbBI OBYUEHUA
Yyamuecsi 10J15KHbI yMeTh:
e COCTaBJSITh CXEMBI U TAOJUIIBI JIJIsI MHTETPAllUH TTOJTYyUYCHHBIX3HAHUN;
e 0000maTe HGOPMAITHIO U AE€JTaTHhBBIBOIHI;
e paboTaTh C AOTIOJHUTEILHBIMU UCTOYHUKAMHUUH(OPMAIINH;
e CaMOCTOSITEIBHO COCTABJISITh CXEMBI IPOIECCOB U CBSI3HBIN paccKa3 MOHUM;
e paboTaTh C MHKPOCKOIIOM U W3TOTaBJIUBATh MOPOCTEHINIME MpenapaTbl IJIs
MHKPOCKOMHNYECKOTOUCCIIEJOBAHUS.
Mesxicnpedmemmuuie ceasu
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Heopeanuueckas xumus. Xumudeckue cBsizu. CTpOeHHUE BELIECTBA.

Opeanuueckass xumus. TIpUHOHUOBI OpPraHU3allUA OPraHUYECKHUX COCIUHEHHUMN.
VYTeBoabl, JIUTHUIBI, )KUPHI, OCIIKU, HYKJIICUHOBBIC KUCIOTHI.

Duszurxa.CBOUCTBAKHUIKOCTECH, TCIIJIOBBICSIBIICHUA.3aKOHEBI TEPMOJIUHAMUKHU
HOIITHKH.

Paznen 3 Opranusm (65 1)
Tema 3.1 OPTAHU3M—EJIUHOEINEJIOE.MHOI'OOBPASUEOPI'AHU3MOB (2 1)
Pa3znoobOpa3zue opraHm3mMoB (OTHOKJIETOYHBIC M MHOTOKJICTOYHBIC OpPraHU3-

MbI). MHOTOKJICTOYHBIM OpTraHU3M KakK JIHUCKpETHas cucteMa (TKaHu, opraHbl). Ko-
JIOHHaJIbHbIE OpraHu3Mbl. [IpruMepbl OJHOKIETOYHBIX OPraHU3MOB, OTHOCSIIMUXCIK
pa3HbIM 1HapcTBaM. OpraHouibl CIIEHUAJIBHOTO HAa3HAUEHHUSI Y OJHOKJIETOYHBIX OpP-
raiu3MoB. [Ipumepsl KOJIOHMaNBHBIX OPraHUu3MOB. TKaHU PaCTEHUN MKUBOTHBIX.

emoncmpayua. IIprumepbl ONHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB.
NPEIMETHBIE PE3YJIBTATHBI OBYUEHUS
Yyuyamuecsi 10JIKHBI 3HATD:

e ONpPEACIICHUECOPraHU3Ma;

e MHOTOOOpa3zue OpraHu3MoOB (OIHOKJICTOYHBIE, KOJIOHHUAJIb-
HBIC,MHOT'OKJICTOUYHBIE);

e KJIacCH(pHUKAIIMIOTKAHECHPACTCHUNHKUBOTHBIX.
Yuamuecs A0JKHbIyMeTh:

e pa3auydaTh OJIHOKJIETOYHBIEC, KOJOHUAJIBHBIE M MHOTOKJIECTOYHBICOPTaHU3-
MEL.

Ocnoenvie nonamusn. OpranusM. OJHOKIJIECTOYHBIN Opraiu3M. MHOTOKIETOYHBIH
opranusm. Tkanb. Opras.

Tema 3.2 OBMEH BEIL[ECTB H ITPEBPALIIEHUE SHEPTHN. SHEPTETUYECKHW OBMEH (4 u)
OOMeH BelIecTB U IpeBpallleHrne dYHEepruu B Kietke. [lnactuueckuii u sHep-

reTudeckuii oomMeH. AT® kak yHUBEPCAJIbHBIM WUCTOYHHUK YHEPruu. Makposprude-
CKHME CBSI3U. DTalbl SHEPreTUYECKOro OOMeHa, paclielyieHue TitoKo3bl. Pocdopu-
nupoBaHue. OcobeHHOCTH MeTadbonusMma y Oaktepuil u rpuboB. bpoxkenue u ero
pa3sHOBUIHOCTH.
Hemoncmpayusa. Cxema oOMeHa BEIIECTB.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecst 10J15KHbI 3HATH:

e JTalbl OOMEHABEIIECTB;

e BUJIBIOPOKECHHUS;

e OCHOBHOE YHEPIreTUUECKOCYpPaBHEHUE;

e DTallbl YHEPIreTUUECKOrooOMeHa;

e MECTO MPOTEKAaHUs ITAOB YHEPreTUIECKOro oOMeHa.
Yuamuecs 10/KHbIYMeTh:

e OIMCHIBAaTH OOMEH BEIIECTB U MPEBpAILICHUE YHEPTUU BKIIETKE;
- OTJIMYATh IIUKOJIU3 UOPOKEHUE;
- OPUBOJAUTH MOATAIIHO IIPOIIECC YHEPIreTUUECKOTr0OOMEHA.

Ocnoenvienonamusn.O6menBeniects.Meradonusm. DHepreTnueckuit oomen. I[lma-
cruyeckuii oomeH. AT®. I'mukonus. bpoxkenue. Knerounoe npixanwe. OKHCIH-
TeabHOE (pochopUInpoBaHUE.

Tema 3.3 INTACTUYECKHAM OBMEH. ®OTOCHHTE3 (4 u)

Tunel nutaduss. ABTOTpodsl 1 rereporpodbl. DoTtocunTed. Da3nl GOTOCHH-
Te3a. OxucnurenbHoe dochopunmmupoBanue. Porocuctembl. DOTOMU3 BOJBI. DJICK-
TPOHHO-TPAHCNOpPTHasE cuctema. llepeHocunku Bomopona. OcoOeHHOCTH OOMeHa
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BEIIIECTB Y PACTCHUMN, )KUBOTHBIX U TPHOOB.
Hemoncmpayusa. Cxema GoTOCUHTE3A.
MNPEJIMETHBIE PE3YJbTATBI OBYUEHUS
Yyammecs 10JIKHBI 3HATH:
e TIpUMEPHI INIACTHYECKOTOOOMEHaA;
e 3TanblPOTOCUHTE3AUCTOPOIIHLBIIPUPO/IC;
e MECTO IMPOTEKAHUS B KJIETKE CBETOBOU U TEMHOBOU (ha3 (OTOCUHTE3A;
e TIPOIICCCHI, IIPOUCXOJISIIIINE BO BPEMsI CBETOBOM U TEMHOBOM (pa3zdoTocuHTe3a.
Y4yamuecsaa0/5KHbIYMETh:
e OIMCHIBaTh OOMEH BENIECTB U IPEBPAINICHUE YHEPTUU BKIICTKE;
e TIPUBOJUTH ITOAPOOHYIO CXEMY IpolieccoB (POTOCUHTE3a U OMOCHUHTE3a0eIKa.
Ocnoenvienonusamus. ABTotrpodsl.l'ereporpodrr.doTocuHTe3. CBeToBas ¢a3sa.
TemuoBast ¢aza. OxwucnurenpbHoe dochopunupoBanue. ['panbl. TuIaKOUIHI.
HAJ®. ®otonnz. PoTo- cucrtema. Xiaopoduini.

Tema 3.4 JIEJIEHUE KJIIETKHW. MUTO3 (3 )

JKM3HEHHBIM IUKJI KIETKH U €r0 NPOJOJDKHATEIIBHOCTB. JlejieHue KIIETOK.
Knetkn B MHOTOKIIETOYHOM opranusMme. llonsatue o auddepeHIUpoBKe KIESTOK
MHOTOKJISTOYHOTO OpraHu3Ma. MHTOTHYECKHMHU HHKI: HWHTepdaza, peayrimKaius
JHK; muTo3, ¢a3zbl MUTOTHUYECKOTO JICJICHUS U MPeoOpa3oBaHUsl XPOMOCOM; OHOJIO-
THYECKUN CMBICII U 3HAUCHHE MUTO3a (Oecrnoyioe pa3MHOXKEHUE, POCT, BOCIIOJTHEHHUE
KJICTOYHBIX MMOTEPh B (PU3MOJIOTUYECKUX U MATOJOTHYeCcKUX ycioBusix). [Ipomomxku-
TEJIBHOCTh MUTO3a. DTallbl CIUPATU3ALIMU XPOMOCOM.

HHemoncmpayusa. DUrypbIMUTOTUUYECKOTOJICIICHUSBKIIETKAX KOpEIIKa JIyKa IIOM
MHUKPOCKOIOM U HacXeMe.
Jlabopamopnvle u npakmuueckue padomaol

H3ydyeHre MUTO3a B KJIETKaX KOpEIKa JIyKa (BUPTyaJIbHO W/ WJIH Ha TOTOBBIX
npernaparax).
HPEAMETHBIE PE3YJIbTATHBI OBYUEHUSA
Yyammecsi 10J5KHbI 3HATH:

e MUTOTHYECKHH M YKU3HEHHBIN ITUKJI KJIETKU U UX ITPOAOJIKUTEIHHOCTD;
OPOIIECCHLITPOUCXOASIIIIHNECHAKaXK Ao (hazeMHuTo3a;
BapuUaHTBIMHUTO34a;
OCOOEHHOCTH MHUTO3a B PACTUTEIBbHBIX U KUBOTHBIX KJIETKaX;
ATarbl COUPATIU3ALUUXPOMOCOM;

e OHOJOrMYecKoe 3HAYEHUE MUTO3A.
Yyamuecsi 10J1KHbIyMeThb:

e OMNHUCHIBATH CTPOCHUE U PYHKIITUUXPOMOCOM;

e JlaBaTh OIPEACICHHE KapUOTUIIA U XapaKTEpPHU30BaATHETO;

e ONUCHIBATh MUTO3 Modaszam;

e pazauYaTh MUTOTHYECKUH (KIICTOYHBIN) ITUKIT ¥ YKU3HECHHBIN ITUKIKICTKH.

Ocnoenvienonamusn. JKN3HEeHHBIMIMKIKIETKU. XpoMocombl. Kapuorun. Mwurto-
TUYECKUU MKIJT; MHTO3. bronornyeckniicMbICIMHATO-
3a.Ilpodaza.Meradaza.Anadasza.Terodasa. Pennuka-
nusi(pexyrmukanus ) JJHK. Cimpamu3aimssxpoMocom.

Tema 3.5 PASMHO’KEHHUE: BECIIOJIOE U ITIOJIOBOE (4 4)

CymiHocTh U GOpMBI pa3MHOXKEHHUsI OpraHu3MoOB. becnosioe pa3MHOXKEHHE
pacTeHu U KUBOTHBIX. Buapl Oecriosioro pasMHoxeHusi. BapuaHThl BereTaTUBHOTO
pa3sMHOXKeHUsl. BereratuBHble opranbsl pacteHuil. [leimenume. CnopooOpa3oBaHUE.
IToukoBanmne. @parmenranus. [logoBoe pa3sMHOXKEHHUE )KUBOT-HbIX U PACTEHUU; ra-
METBI, IOJIOBOU mporecc. buojornyeckoe 3HayeHue MOJIOBOTO PA3MHOXKEHUS.
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Hemoncmpayus. CXeMbl, HJUTIOCTPUPYIOIMTUESCIOCOOBIBET€TATUBHOTO  pa3MHOMXKe-
HUSI pacTeHUM; MHUKponpenaparhl SHIIEKIIEeTOK; (goTorpaduu, oTpakarolue pa3Ho-
oOpa3ue NoTOMCTBA y OJHOU MapbIPOAUTEIICH.

MNPEIMETHBIE PE3YJBbTATBI OB YUYEHUS
Yyammecsi 10/15KHbI 3HATH:

e (OpMBI U PACTIPOCTPAHEHHOCTh OECMOJIOrOPA3ZMHOKCHHUS;

e 0COOEHHOCTHOECIIOIOTOPA3MHOKCHUSIPACTCHUHMKUBOTHBIX

e CYIIHOCTH MOJOBOTO Pa3MHOKEHHS U €ro OMOJIOTHYECKOe 3HaUYCHHUE.
Yyammecs0JIKHbIYMETh:

e XapaKTepU30BaTh OMOJIOrMUECKOE 3HAUYEHHE OECIIOJIOT0 Pa3MHOXKEHMUS;

e pa3zIMIaTh(POPMBIOECIOIIOTOPA3ZMHOXKCHUSI;

e pazIuyaTh CIIOPY KaK CICUATU3UPOBAHHYIO KJIIETKY, IIPeAHA3HAUECHHYIO IS
0ecnoJIoro pa3MHOXKEHUSI, U CIIOpYyOaKTepHii;

e OOBSICHATH NPEUMYIIECTBO MOJIOBOTOPA3MHOXKEHUSI.

Ocnoenvie nonamusn. PazmHoxenue. becrionoe pasmHoxxenue. IlonoBoe pasmHoO-
>)kenue. BereratuBHoe pasmuHoxxenue. [lenenue. CnopooOpazoBanue. Cnopa. Pere-
"Hepamusa. Kion. Cnopanruu. BereratuBHbie opranbl. OJIHOIOMHBIE U JIBYJIOMHBIEC
pactenus. [TomoBoi mumopduszm.

Tema 3.6 OBPA3OBAHUE IOJIOBBIX KJIETOK. MEHMO3 (4 )

Meiio3 u ero ornuuusi oT Muto3a. buonoruuyeckoe 3HaueHue merosa. Oco-
oennoctu mnpodassl |. 'amerorene3. Drtanbl 0Opa3oBaHUs IIOJOBBIX KIETOK: pas-
MHOY>XEHHE, POCT, CO3peBaHne (Mei03) u (OpMHUPOBAHHUE MOJIOBBIX KIETOK. OcoOeH-
HOCTH CIepMaToreHe3a M OBOreHe3a. 3HaueHHWe rameTrorcHesa. [lapTeHoreHnes kak
BapHaHT MOJIOBOT'O Pa3MHOKCHUSI.

MNPEAMETHBIE PE3YJBbTATBI OB YUYEHUS
Yyamuecs: 10/15KHbI 3HATH:

e CYIIHOCTbMEH03aneroonoaorutuecKoe3HauyeHue;

e IIPOIECC FraMEeTOreHe3a U €ro ATallbl.
Yyammecss 10KHbIYMeETh:

e XapakTepu30BaTh OMOJIOTHYECKOE 3HAYECHHUE MOJIOBOTO PA3MHOXKEHUS;

e OOBSICHSATH IIpOLIeCC Meo3a U XapaKTepU30BaTh €ro3Tallbl;

e ONUCHIBATH NPOLIECC IAaMETOTe€HE3a U BBIACISITHOCOOEHHOCTHU CIIEpMaTOreHe3a
HOBOT€HE3A;

e paz3InyaTh CIIEPMaTO30UIbI UCTIEPMHUH;

e BBIJEIATH OCOOEHHOCTHU MPOTEKAHUS FTAMETOreHe3a y PpacCTeHUN M)KUBOTHBIX;

e ONpPEeACISITHPOIIBMEN03aBKU3HEHHBIXTUKIIAXPA3THIHBIX OPTAaHU3MOB.

Ocnoenvie nonamusn. Menio3. busanentsl. Terpansl. Kpoccunrosep. I'amersr. fii-
nekierka. Cnepmaro3oms. Criepmuii. ['amerorenes. Cnepmarorene3. OBoOreHes.
Cranus pasmHoxenus. Craaus pocrta. Cranus cozpeBanuss. Craaus dopMupoBa-
Hus. Pa3znenpHomonbie opranu3Mel. ['epmadpoautsl. [TapTeHorenes.

Tema 3.7 OIVIOJOTBOPEHHE (2 4)

OmJ1I0JOTBOPEHUE M €ro CYHIHOCTh. BHOJOrHYecCKUM CMBICH OILUIOJOTBOpPE-
HUs1. BapuanTsl orutogoTBOpeHUs (HapyKHOE, BHYTPEHHEE, TIEPEKPECTHOE, CaMOOTI-
JIOJIOTBOPEHUE, €CTECTBEHHOEUHUCKYCCTBEH-
HO€).OCOO0EHHOCTHOTIIIOIOTBOPEHUsTypacTeHUi. J|BoiiHOE OILIOOTBOPEHUE Yy MO-
KpbITOCEMEHHBIX. ICKyCCTBEHHOE OIUIOJOTBOPEHUE Yy UEIOBEKA U MPUHIIUIIBI JIeye-
HUsI OECILIOMMSL.
HPEAMETHBIE PE3YJIbTATbBI OBYUEHUA
Yuamuecs A0JI?KHbI 3HATh:

e CYIIHOCTBH OIUIOJIOTBOPEHMS U €TOPA3ZHOBUIHOCTU;
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e [IPUYUHBITTIOSABIICHUAPA3ZJTINIHBIXTHUITIOBOIIJIIOJOTBOPCHU A,

e TI0YEMY OIUIOJOTBOPEHHUE MPOUCXOJAUT MPEUMYIIIECTBEHHO BHYTPUBUIA;

e CYTh JIBOMHOI'O OIUIOJOTBOPEHHUSI.
Yyamuecs 101KHbIYMETh:

e OOBSICHATHIIPOIIECCOIIIONOTBOPESHUSINOOPA30BAHUSI3UT OTHI;

e OMNUCHIBATH IPOIIECC OMJIOAOTBOPEHUS y MPEJCTaBUTENICH pa3HbIX CUCTEMaTH-
YEeCKUX Irpynn (OTAEI0B paCTEHUN U THUIIOB )KUBOTHBIX).

Ocnoenvle nonamusn. OIIIOAOTBOPEHUE: HApY)KHOE, BHyTpeHHee. OcemeHeHue. 3u-
rora. JIBoitHoe orutogoTBopeHue. MICKyCCTBEHHOE OITLIOAOTBOPEHHUE. DKCTPAKOPIIO-
paJibHOE OILIIOJOTBOPEHUE.

Tema 3.8 UHAUBUAYAJIBHOE PA3BUTHE OPI'TAHU3MOB (6 1)

OMOpHOHAJIBHBIN TIepuos pa3BuThsi. OCHOBHBIE 3aKOHOMEPHOCTHUAPOOIIE-
HUS1;00pa30BaHUEOIHOCIIONHOr03apoaplia— OJacTyibl. lacTpynsiuusi; 3aKOHO-
MEPHOCTH O0O0pa30BaHUsI ABYXCJIOWHOIrO 3apoablmia — ractpyiibl. [lepBuaHbIi opra-
HOIreHe3 M JanpHedmas auddepeHuupoBKa TKaHEH, OpraHoB U cucTteM. Bzaumo-
JICUCTBUE TPEX 3apObILIEBBIX JIMCTKOB. OqHOsANIIEBbIE (MOHO3UTOTHBIE) OJIU3HELbI.
IToctaoMOpuoHanbHbINA TIEpUOJ pa3BUTHSI. POPMBI ITOCTIMOPHUOHAIBHOIO MHEpHUOJA
pa3Butus. Hernpssmoe pa3BHUTHE; TOJTHBIA W HEMOJHBIM MeTamopdo3. buoornue-
CKMU cMBbICII pa3BuTus ¢ Metamopdoszom. [Ipsmoe pazButue. CtapeHue.

Hemoncmpayusn. Tabnuibl, WITIOCTPUPYIOIIUETIPOIIECCHl  PAHHUX JTaIllOB  OM-
OpUOHAIIBHOTO Pa3BUTHUS U MeTaMopdo3a y YIEHUCTOHOTHX, ITO3BOHOYHBIX (3KECT-
KOKPBUIBIX M YENTyEeKPBUIbIX, aM(pUOMii); CXeMbl MPEOOpa30BaHUs OPTAHOB U TKaHEH
B Ipolecce OHTO- uduIoreHesa.

INPEAMETHBIE PE3YJBbTATBI OB YYEHUSA
Yyuyamuecsi 10JIKHBI 3HATD:

e OIIPEJICIICHUE TIOHATUAKOHTOICHE3»;
NEepUOAN3ALINI0 UHAUBHAYaJIbHOTOPa3BUTHUSI;
3TaIbl SMOPHUOHAIBHOTOPA3BUTHS;

UCTOYHHUKHU PA3BUTUs OPraHOB B IIPOLICCCEOHTOICHE3A;
(popMBI TOCTAIMOPUOHAJIBHOTOPA3BUTHS;

OCOOEHHOCTH NPsIMOTOPA3BUTHS;

OCOOEHHOCTH BHYTPUYTPOOHOTOpPa3BUTHS;

e OCHOBHOI OMOT€HETUYECKHUN 3aKOH.
Yuyamuecs 10/KHbIYMETh:

e OIMCHIBATh MPOIECCHI, MMPOUCXOISIINE NPU APOOICHUHN, racTPyJISLUU HOpra-
HOT€HE3¢;

e XapakTepu3oBaTh (POPMBbI TOCTIMOPHUOHAITBHOTOPA3BUTHS;

e pa3IMYaTbOOJIHBIMWMHENOJHbIIMEeTaMOP(PO3;

e pacKpbIBaTh OMOJOTMYECKHIl CMBICI Pa3BUTUS C METaMOP(HO30M;

e XapaKTepHU30BaATh ITAIIBIOHTOI€HE3A.

Ocnoenvie nonamus. OHtoreHe3. Tumbl oHTOreHesa. OmoOpuoreHes. J[pobGieHue
(Onactymsmust). Mopyna.l'actpynsnus. Hetipyna m veupymsanusa. Jduddepennu-
poBka kieTok. Opranorene3. Meramopdo3. MoHo3urorusie Onu3Henwnl. [lia-
neHTta. OMOpHUOHaAIBHBIN Nepuoa pa3Butus. [loctaoMOpHoOHaNbHBI TEPUOAPA3ZBU-
TUs.POCT:OrpaHUYEeHHBIMMHEOTIPAHUYEHHBIH.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTHUBHOE 310POBBE (4 4)

OcCoOeHHOCTH APMOPHOHAIBFHOTO PAa3BUTHS YeJoBeKa. lIporecchl, IMpOUCXo-
JSIIMe Ha paHHUX 3Tanax sMOpuoreHesza (GopMUpOBAHHE MOPYJIbI U OJIACTYJIBI).
IlepBrrii 3Ttan auddepeHIUPOBKU KIETOK 3aponabima. [Ipearmmoaaeii U TU10HBIN
nepuoasl. MOpMHUPOBAHUE 3aPOABIIMIEBBIX (BPEMEHHBIX, INPOBHU30PHBIX) OPraHOB.
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Poxnenue. ITocToMOpHOHATIBHBIN NEPUOJ PA3BUTHS: JTOPEIPOIYKTHUBHBIN, penpo-
NYKTUBHBIN TIEPHUOJIBI, CTapeHue W cMmepTh). [lomoBoe co3zpeBanme. Kpuruueckue
IEpUOJbl OHTOI€HE3a. BinsaHNEe HUKOTHUHA, AJIKOIOJIi U HAapKOTHKOB HA pa3BUTHE
3apoJpllia U penpoOayKTHBHOE 310POBbE YEIIOBEKA. MeXaHU3MbICTapEHUS.

Hemoncmpayuna. Tabnunpl, WUTIOCTPUPYIOIIHUE TIPOIIECCHl PAaHHUX JTAIlOB M-
OpUOHAIIBHOTO PA3BUTHS YEJIOBEKA.
INPEAMETHBIE PE3YJIbTATBI OB YYEHUSA
Yyammecs 10JIKHBI 3HATH:

e OCOOEHHOCTH OHTOI'€HE3aueIOBEKA;
NEePUOAN3ALUIONHINBU LY AJIbHOTOPA3BUTHAYCIIOBEKA;
3Tanbl YMOPHUOHAIBHOTO PAa3BUTHUSIUCIOBEKA;
crieMaibHbIE (BpEMEHHbIE, IPOBU30PHBIE)OPraHbl;
0COOEHHOCTHUHTICPUOIU3AUIOIIOCTAIMOPHOHAIIEHOTOPAa3BUTHUSYCIIOBEKA;

e MEXAaHU3MBICTAPEHUSIOPTaHU3MA.
Yyammecs J0JKHbIYyMETh:

e OIIMCBHIBATh MPOLECCHI, MPOUCXOISIIME NTPpU APOOIEHUHN, racTPyJISLIMU U Opra-
HOT'€HE3€4EIIOBEKA;

e pa3InyaTh 3apOABIINIEBBIM M IUIOAHBIA, MOPHOHAJIBHBIA U MHOCTAIMOpPHO-
HaJIbHBINATAIIbI;

e XapaKTepHu30BaTh IIOCTAIMOPHOHAJIBLHOE pa3BUTHUE YEJIOBEKA MO 3TanaM U KpH-
TUYECKHE NEPUOABIOHTOI€HE3A;

e XapakTepu30BaTb(pPaKTOPBIPUCKAIIPUPA3ZBUTHH3APOAbINIA (BIUSHUE aJIKOTO-
Jisl, HUKOTHHA, BUPYCHBIX 3a00JIEBAaHUU MaTEpH).

Ocnognwvienonamusn.Mopyna.bnacryna.l'actpyna.Heiipyna. CrnenuanbsHble Op-
ranbl. JlopenpoayktuBHbii nepuoa. Penponykrusueiii nepuon. Ilepuoncrapenus.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEJICTBEHHOCTHA U U3MEHYH-
BOCTU.T. MEHIEJb — OCHOBOITIOJIO’)KHUK T’TEHETUKH (2 1)

Hctopus paszButust reHetuku. OtkpbiTHe . MenneneM 3akoHOMEpHOCTEH
HacJieJIoBaHUs MPU3HAKOB. OCHOBHBIC TIOHSATHUS T'€HETUKH (T€H, JOKYC, TOMOJIOTHY-
HBIE XPOMOCOMBI, TOMO3UT'0Ta, T€TEPO3UTOTa, JOMHUHAHTHOCTbH, PEIIECCUBHOCTD, T'E-
HOTUIl, peHoTun). ' mbpumoIornuecKkuii MeTo/I N3y4YeHHUs] HACIEeACTBEHHOCTH. Me-
TOJIbI FT€HETHKU. 3HAUCHNE I'€HETHKH.

Jemoncmpayun.PonoCcioBHBIEBBLIAOIINXCINPEICTABUTENEN KYyJIbTYpbl. XpoO-
MOCOMHBI€ aHOMAJIUH YEeJIOBEKAa U UX (DEHOTUITUYECKUETTPOSBIICHUS.
MHNPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecs J0JKHbI 3HATH:

e OIIpEACICHNE IT€HETUKU KAaKHAYKH;

e OCHOBHBIC TEHETHUYECKHE TIOHSITHUS: «TC€H», «aJUICJIb», «JIOMHWHAHTHBIA MOpPU-
3HAK», «PEILECCUBHBIA TMPU3HAK»,K(DESHOTUID», «TCHOTHID», KTOMO3UTOTa», «IeTe-
po3HuUTOTA»;

e CYIIHOCTH THOPUAOJIOTHUECKOTO METO/Ia U3YUYCHUS HACISACTBEHHOCTH;

e METOJIbl TCHETUKH (TeHEAJOTUIEeCKUN, OJTM3HEOBBINA, OMOXUMHUYECKHUU, ITUTO-
T€HETUYECKUU, TONYJISILIUOHHO-CTAaTUCTUYECKUI);

e OCOOEHHOCTH TOpOXa, KOTOPhIC MO3BOJWIN MEHJIETIO BBISIBUTH CTATUCTUYE-
CKHE 3aKOHOMEPHOCTH HaCJIeJIOBaHUsI NPU3HAKOB (OBICTPOE pa3zMHOXKEHUE, CIIOCO0-
HOCTH K CAMOOITIBUICHUIO U MOJTYYEHUIO YHUCTHIX JIMHUN, HAJTMYHUE SIPKO BBIPAKEHHBIX
aTbTEPHATUBHBIXITPU3HAKOB).

Yyammecsi10JIKHbIYMETh:

e HCHOJB30BaTh N'CHETUYECKYIO CHMBOJIMKY MPU COCTABJICHUHM CXEMCKpEIIUBa-
HUS,

e 3aMHUCHIBATHI€HOTHUITBIOPTAaHU3MOBUBBIITUCHIBATbUXTAMETHI;
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e pa3auyaTh rOMO- U F€TEPO3UTOTHBICOPTAHNU3MBI.

Ocnoenvie nonamus. HaciaencrBennocts. M3menunBocts. I'ed. I'enorun. deno-
Tur. Aitenb. JloMruHaHTHBIN npu3HaK. PenieccuBHbIll nmpu3Hak. [ mOpua. AnsrepHa-
TUBHBIN Tpu3HaK. ['omo3urora. I'erepo3urora.

Tema 3.11 3AKOHOMEPHOCTHU HACJIEJJOBAHUS. MOHOT'UBPUJIHOE CKPEILIMBAHMUE (4 4)
MounoruOpugHoe cKkpemnuBanue. JJOMUHAHTHBIC U PEIECCUBHBIC MPU3HAKH.

AJ1esIv U ajijieIbHbIE T€HbI. | OMO3UTOTHI U reTepo3UuroThl. [lepBbiii 3aKkoH MeHaess
— 3aKOH eAUHOO0O0pa3usi THOPUIOB TIEPBOTO MMOKOJICHUS (TIPABWJIO JOMHUHUPOBAHUS ).
He- momHoe noMuHUpOBaHME WM NPOMEXKYTOYHOE HacyeaoBaHue. BTopoi 3akoH
Menpenst — 3aKOH pacUIeIUIEHUs. 3aKOH (TUIloTe3a) 4yucToThl ramer. Llutonornue-
CKHE OCHOBBI MOHOTHOPHUIHOTO CKpPEIITUBAHUS.

HHemoncmpayua. CxeMbl CKpEeLIUBaHUsl, WJUIIOCTpUpyronue onbIThl I'. Mennens
MO MOHOTHOPHTHOMY CKPEIITUBAHHIO.
Jlabopamopuvie u npaxmuueckue padomul
Pemenue 3amau Ha MOHOTHOPHUIHOE CKpEIIIUBaHUE.
IHNPEAMETHBIE PE3YJIbTATHBI OBYUEHUS
Yuyamuecsi 10JIKHBI 3HATH:

e TICPBBIMUBTOPOU3AKOHBIMEHAEIIS;

e 3aKOH YHCTOTBITAMET;

e IIUTOJIOTUYECKHUE OCHOBBI MOHOTHOPUHOTO CKPEIIUBAHUS.
Yyamuecsi101KHbIYMETh:

e J1aBaTh OIIPEJICIICHNE TOMO3UTOT UTETEPO3UTOT;

e COCTaBJSTH CXE€Mbl MOHOTHOPUIHOTO CKPEIIUBAHUS IIPHU MOJTHOM U HEMOJIHOM-
JOMHUHHUPOBAHUH;

e pa3nuyaTh pacllelieHHne N0 PEeHOTUIY UTCHOTHUITY;

e peniaTbh TEHEeTUYECKUE 3a/ladd Ha MOHOTHOPHUIHOE CKpEIIUBaHUE.

Ocnognvle nonamusa. JJOMUHAHTHBIA TNPU3HAK, PELECCUBHBIN IPU3HAK. AJLIEIb,
aJjJIeJIbHBbIC T€HBI. 3aKOH €IUHOO0Opa3us THOPUAOB TEPBOTO MOKOJIEHUs. 3aKOH pac-
HIETJIEHUs. 3aKOH YUCTOTHI FraMeT. | OMO3UTOTHBIE U T€TE€PO3UTOTHBIE OPTAHU3MBI.

Tema 3.12 3AKOHOMEPHOCTH HACJIELOBAHUA. AUMTUBPUTHOE CKPELIUBAHMUE (4 4)
JurubpugHoe ckpemuBaHue. TperuiizakoH MeHaenss — 3aKOH HE3aBHCH-

MOT'O HacjJedOBaHMs MPU3HAKOB. AHanu3upytoulee ckpemmupanue. [lTomurudbpuanoe-
CKpEIIMBaHHUE.

Hemoncmpayua. CxeMbl CKpEIIUBaHUsI, MIUTIOCTpUpYIOoMe onbITel I'. Mennens
0 JTUTUOPUAHOMY CKPEIINBAHUIO.
Jlabopamopuvie u npakmuyueckuepadomul
PenienuneszanaunaguruOpuaHOECKpeIuBaHHE.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecsaa0 I KHBIZHATD

e TpeTui 3aKkoOH MeHnaens.
Y4yamuecsaao/HKHbIyMeTh:

e COCTaBJSITh CXE€MbI JJUTHOPUIHOTOCKPEIIIMBAHUS;

e cocraBiaTh pemieTrkyllennera;

e CUHUTATh KOJIMYECTBO raME€T U BO3MOYXHBIX IOTOMKOB B 3aBUCUMOCTH OT I'€HO-
TUITAPOAUTEIIE;

e pemarh FeHETHYECKHE 3aa49d Ha JIMTHOPUIHOE CKPEIIMBAHUE.

Ocnoenvie nonamusa. 3aKOH HE3aBHCHMOIO HAacjeJdOBaHHUs MPU3HAKOB. AHaIU3U-
pyrouiee ckpemBanue. Pemerka [lennera.

Tema 3.13 XPOMOCOMHASA TEOPUSA HACJEACTBEHHOCTH (4 4)
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XpoMocOMHasi Te€OpHUsl HACJE€IACTBEHHOCTHU. 3akoH Moprana. I'pynna cuen-
snenusA. [IpyuuHbl HApyILIEHNs CLHEIUICHUA IeHOB. PaccTosiHne MeXy TeHaMU M 4Jac-
TOTa  KpoccuHrosepa. I'emernueckue  kKaprbl  XpoMOCOM.  MoJeKyIsIpHO-
T€HETUYECKHE KapThl.

Hemoncmpayua. CxeMpl CKpelIMBaHUs, WUIIOCTpUpYolre onbIThl T. Moprana
U KPOCCHUHI'OBEP.
Jlabopamopnysie u npakmuueckue padoomoi

Pemenne 3aa4 Ha CHEIUICHHOE HACJICJOBAHHE MPU3HAKOB M ONPENCIICHUE pac-
CTOSIHUSI MEXKy T€HAMMU.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUSA
Yyamuecs 10J5KHbI 3HATH:

e OCHOBHBIE ITOJIOKEHNUSI XPOMOCOMHOMN TEOPHUHU HACJIEACTBEHHOCTH;

e 3akoHMoprasa;

e [IPUYHHBI HAPYILIECHUSICHECIIJICHUS;

e 3aBHUCHUMOCTb YaCTOTBI KPOCCUHIOBEPA OT PACCTOSHUSA MEXKIyT€HAMMU.
Yyammecsaa0/JIKHbIyMeTh:

e COCTaBJISITh CXEMBbI CKPEIIUMBAHWSA IPHU CLEIJICHHOM HAaCJIEJOBAHUUIIPU3HAKOB;

e pemaTh 33Ja4M Ha CLEIUIEHHOE HAacJIEeIO0BaHUE NPU3HAKOB, YaCTOTY KPOCCHH-
rOBEpPA U PACCTOSIHUS MEKIAYT€HAMU;

e PACCUMTHIBATh PACCTOSIHUE MEXKy T'€HaMHU I10 YacTOTE€ KPOCCHUHIOBEpPA U ONpe-
JAENATh NPOLEHT KPOCCOBEPHBIX I'AMET U NOTOMKOB IO PACCTOSIHUIO MEKIyT'€HAMH.

Ocnoénvie nonamusn. XpoOMOCOMHAasl TEOPUsSI HACIEACTBEHHOCTH. 3aKOH MopraHa.
Kpoccunrosep. I'pynna cueruienusa. Mopranuga. KpoccoBepHbsle raMeTsl U Oopra-
HU3MBI.

Tema 3.14 COBPEMEHHBIE TIPEACTABJIEHUS O TEHE U TEHOME (2 4)
I'enom. ['eHOTHIT KaK cUCTEMa B3aUMOAEUCTBYIOIINX I'€eHOB. ' €HOM 4destoBe-

Ka. MexaHu3Mbl aKTUBALlUU U NOJABJICHUSI aKTUBHOCTHU reHOB. CTpoeHHUs1 OorepoHa.
CTpyKTYpHBIE U PEryJISITOPHBIC T€HBI U YUYAaCTKH I'eHa. | €H 2yKapuoT U IMPOKAPHUOT.
B3auMonaelcTBus ajIeJIbHBIX U HeaJIeAbHBIX T'eHOB. Ilneliorponus. DkcnpeccuB-
HOCTbh U IEHETPAHTHOCTb.
Hemoncmpayun. CxeMbl TEHOMOB U T€HOTUNIOB.
Jlabopamopusie u npaxmuueckue padomul

PemmenmnezamauynaBzanMoaciicTBHCAICIbHBIXHHCAIJICIBHBIX TI'€HOB HIICHET-
PaHTHOCTB.
NPEIMETHBIE PE3YJIBTATBI OBYUEHUS
Yyamuecsi 101KHbI 3HATH:

e OIIPEIEJICHUE MOHATUI «IT€HOM» UKT€HOTHUID;

e BUJIbBI B3aUMOJJICUCTBUS I'CHOB.
Yuamuecs 10/KHbIyMeTh:

e PA3TUYATHIIOHATUSIKTCHOMY ,KT€HOTHUID,«T€HOMOHI»;

e OIpPEAessiTh BUAbl B3aUMOJICHCTBUS AJUICIbHBIX U HEAJLJIEJIbHBIXT€HOB,;

e T[IPUBOJIUTH HPUMEPHI MIICHOTPOITHOIO ACUCTBUSITCHOB;

e pemiath 3aJlayd Ha B3aUMOJICMCTBHUE aJUICIBHBIX W HEaJUICJIbHBIX T'€HOB HIIC-
HETPAHTHOCTb.

Ocnognwvte nonsamus. I'ed. I'enom. I'enorun. BzanmoaeiicTBUs T€HOB.

Tema 3.15 TEHETUKA T10JIA (4 4)

XPOMOCOMHOE OTIpeAesiCHUE noja. AyTOCOMBI U TTOJOBbIE XPOMOCOMBI. ['0-
MOTaMETHBIM U rereporameTHsiii noa. Tunel onpeaeneHus noaa (MporamMmHoOe, CUH-
raMHoe U ’nuramuoe). [Ipu3Haku, ClrienjIeHHbIe C MOJIOM. 3aboeBaHus U 1e(EKThI,
CLIETJICHHBIE C MOJOBBIMU XPOMOCOMaMHU.
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Hemoncmpayusn. CXeMbIXPOMOCOMHOI'OOITPEAETIEHUIIONA.
Jlabopamopuwvie u npaxmuueckue padoomot

Pemenue 3ana4d Ha CUEIUICHHOE € IOJIOM HACJIEIOBAaHUE IIPU3HAKOB.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yuamuecs A0JI2KHbI 3HATb:

e THIIbI ONIPEACIICHUAIIOJIA;

e [IPU3HAKHU, CLEIUJICHHBIE CIIOJIOM;

e T'OMOI'aMETHBIN U IeTepPOraMeTHBIN MO Y PAa3JIUYHBIX OPIraHU3MOB.
Yuyamuecsa10JKHbIyMeTh:

e COCTaBJISITh CXEMbI CKpPEIIMBAHUSI NPU HACJIECJOBAHUMU HNPU3HAKOB, CLEIJICH-
HBIX CIOJIOM;

e peulaTh 33J1a4d Ha HAaCJIEAOBAaHUE NPU3HAKOB, CHEIUIEHHBIX C MOJOBBIMHUXPO-
MOCOMAaMU;

e TMPUBOAUTH MpPUMEpHI 3a00JieBaHUI U Ae(PEKTOB, CHEIUICHHBIX C IOJOBBIMU-
XpOMOCOMaMHu;

e OIPEJCIATh TOMOTraMETHbIN U reTe€pOraMeTHBIH I10JI IO CXEMAaMCKpPEIIMBaHMs;

e IIPUBOAUTH MIPUMEPHI ONPEACIICHUS M0JIa Y PA3JIUYHBIX OPraHU3MOB.

Ocnognwie nonamusn. Ilon. 'omoramerHsiii nos. I'ereporamerHslii noa. [lpusHaku,
crueruieHHbIe ¢ nojioM. ['emodwnnus. JaabToHU3M.

Tema 3.16 IBSMEHUUBOCTD: HACJIEACTBEHHAA U HEHACJIEACTBEHHAS (4 41)
MN3MeHYNBOCTEKAaKOAHON30CHOBHBIXCBOUCTBKUBBIX  Oopranu3sMoB. Ha-

cleAcTBEeHHasl (FreHOTUIINn4YecKasi, MHANBUAyalbHasl, HeolpeaejeHHas ). Myranu-
OHHasl u KOMOWHaTUBHAas U3MEHYH-
BocTh.MyTanmnumyTtaresibsl. HenaciencrsenHasi(onpeaeieHHasi, rpynmnoBasi, Mo-
AudUuKalMoOHHAas1) W3MEH4YHUBOCTb. Moaudukanuu. Hopma peaknuun. Kpusas
HOpMaJIbHOTO pacnpeaeneHusi(kpusasl aycca).CTtaTuCTUUECKUE3aKOHOMEPHOCTH
MOJAMU(PUKAITUOHHONU3MEHYUBOCTH.

Hemoncmpayusa. I1lpumepsl HaceICTBEHHON (MyTallMOHHON U KOMOWHATUBHOM)
U HEHacJeACTBEHHON (MOAU(MUKAITMOHHON) U3MEHUYMBOCTH, MEXaHU3MOB My TallHii.
Jlabopamopnyvie u npakmuueckue padomoi

N3yuyenne Moau@pukaniMoOHHONW U3MEHYMBOCTU HaA MpPUMEpPE pacTeHHUi, cocTaBJie-
HHE BAPUALIMOHHOI'O psia U BapUallMOHHOW KPUBOU.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecs A0/KHbBI 3HATH:

e OIIpeJieJIEHNE U KIIaCCU(PUKAITUIOU3MEHYUBOCTH;

e KJaccuUKaIUIO HACIEACTBEHHOMN3MEHYUBOCTH;

e KJaCCH(PUKALMIOMYTAIIUHIIOPpA3HBIMITPU3HAKAM

e IIpUMEPHI MOJAU(PUKAITUMA.
Y4yamunecsaaoKHbIyMeTh:

e pa3nuyaTh BUJABIM3MEHUYUBOCTH;

e OIIEHUBATh BO3MOKHBIE TTOCJIEACTBUS BIMSIHUSA MYTarcHOB HAaOpraHU3M;

e OIICHUBATH POJIb BHCIIHEHN Cpebl B PA3BUTUH U NIPOSABICHUM IIPU3HAKOB.

OcnognblenoHamusa. Y I3MEeHUNBOCTh:HACIEACTBEHHAsIM HEHACJIEACTBEHHas. My-
Tauuu. Myrtarensl. Moaudukauu. Hopmapeakuuu.

Tema3l7’TEHETHUKA U 3]IOPOBBE UEJIOBEKA (2 1)

I'eneTnka 4dyesoBeka HW ee pasneiabl. MeToabl TE€HETHKH YeJloBe-
ka.HaciencTBeHHBICOOIE€3HU,T€HHBICUXPOMOCOMHBIE.  AHOMaJIHUHU  Pa3BUTHA.
ComMmaTHudyeckKkue u reHepaTUuBHbIC MyTa-
nuu. [ [pyuHITUTBI3TOPOBOTO00OpaA3AKU3HU, TMATHOCTHKH, ITPOPMITaKTUKUHUIICICHUS
reHeTH4YeCKux0oe3Hell. MeTMKO-TeHeTHYECKOCKOHCYIbTUPOBAHUE.
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emoncmpayusn. IIpumepbl TeHHBIX U XPOMOCOMHBIX OOJIE3HEH ueJloBeKa.
IMPEJIMETHBIE PE3YJbTATBI OB YYEHUA

Yyammecs 10JIKHBI 3HATH:

e KJIaccU(UKAUIO MyTaIlUi U HACJICJICTBCHHBIX OOJIC3HEN YEIIOBEKA;

e TCHHBIC U1 XPOMOCOMHBIC OOJIE3HU YEIOBEKA U UX ITPOSIBJICHHUSI;

e TIPUHIIMIBI 3JO0POBOTO 0Opa3akU3HHU;

e METOJIbI JIMAarHOCTHUKH, NPO(PUIIAKTUKA U JICUCHUS HACIEICTBEHHBIX00OJIC3HEH.
Yyamuecsi101KHbBIYMETh:

e pa3uyaTh HACJIEJICTBEHHBIC OOJIE3HUYCIIOBEKA;

e TIPUBOJUTH IIPUMEPHI TEHHBIX 1 XPOMOCOMHBIX OOJIC3HEH UeJIOBEeKa;

e OllcHUBaTh (QaKTOPhlI PUCKAa BO3ZHUKHOBEHHSI HACJICACTBECHHBIX OOJIE3HEHYEITIO-
BCKa.

Ocnognble nonamusn. 1'eHHble O0Jie3HH. XPOMOCOMHBIE OoJsie3HH. CoMaTHYECKHE
MYTaI_II/II/I. FeHepaTI/IBHBIC MyTaL[I/II/I.

Tema 3.18 CEJIEKLIAA: OCHOBHBIE METO/Ibl U JOCTUXXKEHUA (4 1)
Cenexknus. Ilopona, copt, mramMmMm. MeToabl cenekiuu. LleHTpbinpoucxo-

XKJICHUSIKYJIbTYPHBIXpacTe-
Huii. BkimagH. M. BaBuiioBaBpa3zBUTHET€HETUKUHCEIICKIIUH.

emoncmpayun. Kapra ieHTpOB MPOUCXOXKJICHUST KYJIbTYPHBIX pacTeHuil. M30-
Opa’keHUs TIOPOJ Pa3IUYHBIX JOMAIIHUX YKUBOTHBIX U COPTOB KYJIBTYPHBIX pacTe-
HUMH.
NPEAMETHBIE PE3YJbTATBI OBYUEHUSA
Yyamuecsi J0JKHbI 3HATH:

e OINpeJ/ieJICHUE CEJICKIIMU KaK HAYKH U €€ TEOPETHUYECKUE OCHOBBI(IT€HETHKA);

e METOABICCIICKIIUH;

e ILICHTPBITPOUCXOKICHUSIKYJIbTYPHBIXPACTCHUM
Yyammecsi 10/ 5KHbIYMETh:

e OTJIHWYATh JPYT OT APYyra METOJbICEIECKIINH;

e PABTUYATHIIOHSITHUSIKIIOPOIA, KCOPTH ,KIIITAMM)).

Ocnoenvienonamusn.Cenexkuus.Ilopona.Copr.llltamm. Ot6op. ['ubpuauzamus.
bauskoposacTBenHoOe ckpemmBanue. ['erepo3uc. YUucteie nunuu. [ lomummonaus.

Tema 3.19 BUOTEXHOJIOTUS: JOCTHAKEHUSA U MEPCIIEKTUBBI PA3BBUTHA (2 1)
Bbuorexnonorusi. I'eHHass uHXXeHepus. |eHeTudyeckun MoAUPUIIUPOBAHHBIE

opranu3mbl. KitoHupoBaHue. DTHYECKHUE aCeKThl OMOTEXHOJIOTHH.

Hemoncmpayus. CXeMbIKIIOHUPOBAHUSHNCO3JAHUSITEHETUYECKU Moau@UIUpo-
BaHHBIXOPTaHU3MOB.
MNPEJIMETHBIE PE3YJIbTATbHI OBYUEHUSA
Yuamuecs A0JI2KHbI 3HATh:

e OINpe/elIiCHuEe U 3aJa4YNONOTEXHOIOTHH,

e METOABIOMOTEXHOJIOTUH;

e METOAbl TEHHOWHH>KEHEPHUH,

e DTHYCCKHE ACIIEKTHI OMOTEXHOJIOTHICCKHUX pa3pabOTOK.
Yyamuecs 10JKHbIYMEThb:

e OIEHUBATh dTUYECKHUE ACTIEKThl HEKOTOPHIX OMOTEXHOJIOTHYECKUXPA3padOTOK;

e IIOHUMAaTh HEOOXOAUMOCTh OMOTEXHOJIOTHUICCKUX MCCICIOBAHUN IJIsI OBBIIIIC-
HUsA YPPEKTUBHOCTH CEIBCKOXO3IUCTBEHHOTO IIPOM3BOJICTBA M CHWIKCHHUSI cele-
CTOUMOCTHUIIPOTYKITUH.

Ocnognvle nousamus. buorexHonorus. ['enHas wHkeHepus. KioHupoBaHUE.
buosrtuka.
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Mescnpeomemnoie ceéasu

Heopeanuueckas xumusi. OXpaHa TIPUPOABI OT BO3JICUCTBHUSI OTXOJOB XHUMHYE-
CKHX TIPOU3BO/ICTB.

Opeanuueckas xumusi. CTpoeHUE U (PYHKIIUNU OPTaHUYCSCKUX MOJICKYJ U UX MyTa-
TE€HHOE JICUCTBHE.

Dusuxka. PentreHoBckoe u apyrue usinydeHus. [loHsaTHe O no3e W3IIydyeHUs U
OMOJIOTUYECKOU 3aIlnTeE.
METAINIPEAMETHBIE PE3YJIbTATBI OBYUEHU S
Yyamuecs 10JKHbI YMeTh:

e paboTaTh C yYeOHHUKOM, COCTABJISITh KOHCIIEKT Iaparpada, cXxembl UTAOIHIIbL;

e pa3pabaThIBaTh IUIAH-KOHCIIEKT TEMBbI, HCIOJIb3ysl pa3Hble WCTOYHUKHWWH-
dopmanmum;

e TOTOBUTH YCTHBIE COOOIICHUS, pedepaThl U MPEe3CHTALIMH Ha 3aJITaHHYIOTEMY,;

e TII0JI30BaThCs TIOUCKOBBIMU cucTeMaMullHTepHeTA.

11 kaacc
Paznen 1 Bua (65 4)

Tema 1.1 PA3BUTUE BUOJIOTUU B JOJAPBUHOBCKHI MEPUO/. PABOTA K.
JIMHHEA (2 1)

OBoiroLMsA ¥ 3BOIIOLIUMOHHOE yueHHe. McTopus 3BomtonmoHHbIX uaei. Kpeanuonnsm u
Tpanc@opmusM. CucremaTka kKak Hayka. 3HaueHue pabdot K. JluHHes mo cucremaruke pacre-
HUI 1 )KUBOTHBIX. BHapHas HoMeHKIaTypa. Bkiag pa3iauuHbIX yU4eHBIX B pa3BUTHE HBOJIIOIU-
OHHEIX HJICH.

Jemoncmpayusa. Iloptpersl 1 Onorpaduu yueHbx, BHECUIMX BKJIAJ B Pa3BUTHE 3BOJIIOLMOH-
HBIX UJEH.
IMPEAMETHBIE PE3YJBbTATBI ObYYEHUA
Yyamuecs JOIKHBI 3HATh:

MIPEACTABICHUS €CTECTBOMCIBITATENIEH JOJIAPBUHOBCKOM 3II0XU O CYIIHOCTH KUBON IPUPOABI
U ee DBOJIIOLUY;

MpeACTaBUTENeH KpearmoHn3Ma u tpanchopmusma; B3rsasl K. JIuHHes Ha cuctemy KUBOTO
MHUpa.

Yyamuecs J0IKHbBI YMETb:

OLCHUBATH BKJIAJ PA3JIMYHBIX YUYCHBIX B PA3BUTUC OHOJIOTUHU U SBOJIIOLUOHHBIX HACH.

Ocnosnvle nonamusa. Isomonusi. Kpeaunonusm. Tpanchopmusm. IBomonnonn3m. Cucre-
Martuka. bunapHas HOMEHKIaTypa.
Tema 1.2 9BOJIOLUOHHAS TEOPUSA K. b. JTAMAPKA (4 )

Yd4eHue o rpajJaluu KUBBIX OPraHU3MOB U MOHSTHE «IECTHUIA CYIIeCTB». Teopus Ka-
tactpod KroBee. 3akonsl Jlamapka (ympakHeHHE W HEYNPaKHEHHE OPTaHOB M HACIEJOBaHUE
OnaronpuoOpeTeHHbIX mpu3HakoB). [Ipenacrasnenus Jlamapka o0 u3menunBocTH. [Ipencrasie-
Hus Jlamapka o mpuuMHax, MpearnochUIKaX M HAIMpaBJIICHUU 3BOJOLMU. 3HaueHue teopuu Jla-
Mmapka. [ToHsiTHE 0 HEOTaMapKU3Me U €T0 MPEICTABUTEISIX.

Hemoncmpayusn. ’Kuzub u nestensHocts JK. b. Jlamapka.
MNPEAMETHBIE PE3YJbTATBI OBYUEHUS
Yuyamuecs A0JKHbI 3HATh:

OCHOBHBIE TT0JI0’keHUA Teopuu Jlamapka; HazBanue Tpyna K. b. Jlamapka.
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Yuyammecs J0JDKHBI YMETh:

OLICHHMBATh 3HAYEHUE IBOJIOIMOHHON Teopuu Jlamapka i pa3BUTUS OMOJIOTHH.

Ocnoenvle nonamus. 3akon. Teopust. DBomonus. I3aMeHUUBOCTb.

Tema 1.3 IPEAIIOCBIJIKA BOSHUKHOBEHUSA YYEHUA Y. TAPBUHA (2 4)
[Ipennoceiiku Bo3HUKHOBEHUS yueHus Y. JlapBuHa: JOCTHKEHHS B 00JIaCTH €CTECTBEH-

HBIX U COLMAIbHO-IKOHOMUYECKUX Hayk (KocMmoronuyeckas teopus Kanra-Jlammaca, gqoctuxe-

HUS B 00JIaCTH XMMHUH, 3aKOH €MHCTBA Opranu3ma u cpeasl Pynse - CeueHoBa, IpUHIMI KOppe-

nsuuu KroBbe, padotel K. bapa, padotsr Y. Jlaitens, pabotel A. Cmuta u T. ManbTtyca).

MNPEJIMETHBIE PE3YJBbTATBI OBYUEHUS

Yuamuecs 10KHBI 3HATD:

€CTECTBEHHO-HAYUYHbIE U COLMAIBHO-?’KOHOMUYECKHE MPEANOCHUIKM BO3ZHHUKHOBEHHUS TEOpPUU
JapBuHa;

BkJiaza K. bapa B pa3zBuTHe 3BOJIONMOHHBIX UAEH;

Ha3BaHus Tpyna T. ManbTyca.

Yuyanuecs J0JDKHBI YMETh:

XapaKTCepU3oBaTh NPCANOCHIIIKM BO3HUKHOBCHH A ABOJIFOIIMOHHOMU TeOpHUn I[apBI/IHa.

Tema 1.4 DBOJIOINUMOHHAS TEOPUS Y. JTAPBUHA (4 u)

OkcneauunoHHblii marepuan Y. Jlapsuna. Yuenue JlappuHa 00 U3MEHYMBOCTH. Y UeHUE
HapBuHa 00 UCKyCCTBEHHOM 0TOOpe. Beeobiast nHauBUIyaibHAasi K3MEHUUBOCTD U U30BITOYHAS
YHUCIEHHOCTh NOTOMCTBA. OrpaHMYEHHOCTh pecypcoB. bopbba 3a cyiiecTBOBaHME U €CTECTBEH-
HBII 0TOOp. Buasr 0oprObI 3a cymiectBoBanue. [Ipeanockuiku 60psObI 32 CYIIECTBOBAHUE U €C-
TECTBEHHOTr0 0TOOpa. A. YoJuiec u ero BKJIaj B pa3pabOTKy TEOPUH €CTECTBEHHOro oTOopa. 3Ha-
yeHue teopun [lapBuna. [IoHATHE O CHHTETHYECKON TEOPHUH IBOJOLINH.

Jemoncmpayua. buorpapus Y. lapsuna. MapmpyT u KoHkpeTHble Haxonku Y. /lapBuHa BO
BpeMs MyTelIeCTBUS Ha Kopabie «buriby.
IMPEAMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecs JOMKHBI 3HATh:

yuenue JlapBuHa 00 HCKyCCTBEHHOM O0TOOpE; yueHue JlapBuHa 0 €CTeCTBEHHOM O0TOOpE;
00BEKTHI, criocoOcTBOBaBIINE MOsIBIeHUIO Hjien Y. JlapBuHa

€CTECTBEHHOM 0TOOpe (rajlararoccKie BbIOPKH, HCKOIIAeMble€ OCTAHKH);

Has3BaHud TpynoB Y. JlapBuHa.

Yyamuecs J0IKHbBI YMETb:

OLIEHUBATh 0COOEHHOCTH JIOMAIITHUX JKUBOTHBIX U KYJIbTYPHBIX PAaCTEHHH MO CPaBHEHHUIO C UX
JUKAMU IIPEIKAMU;

XapaKTepu30BaTh MPUIUHBI OOPHOBI 32 CYIIECTBOBAHUE;

OTIpeJIeNIATh 3HAaU€HUE Pa3IMYHbIX BUOB OOPHOBI 32 CYIIECTBOBAHUE,;

JaBaTh OIEHKY €CTECTBEHHOMY OTOOPY KaK pe3ysbTaTy O0phOBI 3a CYIIIECTBOBAHNUE;
oueHuBats Bkian Y. Jlapsuna u A. Yosuieca B pa3BUTHE SBOJIFOLIMOHHBIX UIEH.

Ocnosnvie nonamusa. I'pynnoBas 1 UHIAWBUAYaJIbHAS W3MEHYMBOCTb. VICKYyCCTBEHHBIH OT-
60p. beccoznarenbubiit U Metoauueckuit 0toop. Ilopona. Konkypennus. bopsba 3a cymiecto-
Banue. EcrecTBeHHsbIl 0T00p. [lomoBoit oTOop.

Tema 1.5 BUJ{: KPUTEPUU U CTPYKTYPA (4 v)
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Bun xak reHeTudecku M30IMpOBaHHAsl CUCTEMA; PENPOAYKTUBHAS M30JIALUS U €€ MeXa-
HU3MblL. Kputepun Buma: mopdonornyeckuii, HU3MOIOTHUESCKUN, OMOXUMUYECKHH, TeHETHYE-
CKHUH, DKOJIOTHUYECKHUH, reorpadudeckuil. BHyTpeHHss cTpykrypa Buaa. Ce30HHAs HM30JISIIHSA.
[ToBenenueckas uzonsuus. Bunpi-nBoitHnku. KocMononuTsl U 3HAEMHUKU. Apeail U ero pasHo-
BU/THOCTH.

Jemoncmpayua. I'epbapuul U Ipyrue KOJUICKIIMOHHBIE MaTepuabl, HJUTIOCTPUPYIOLIHE MOP-
donoruueckuii KpuTepuil BUIA.
Ilpakmuueckue padomul
Ne 1 CpaBHuTenbHas XapakTepUCTHKA KPUTEPUEB BUAA.
Neo 2 Onmcanue BUI0B 110 MOP(OJIIOTHIECKOMY KPUTEPHIO.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yyamnmecs X0JKHEI 3HATD:

OIpElEICHUE BUA;
KPUTEpUU BUJIA;

BHYTPEHHIOIO CTPYKTYPY BUA.

Yuyamuecs J0JDKHBI YMETh:

OIIMCBhIBATDb BUABI 110 PA3JIMYHBIM KPUTCPUAM,
pa3jindaTtb KpUTCPpUH BHUA,
IMPUBOJUTH IIPUMCPBI BPII[OB-I[BOﬁHHKOB, KOCMOIIOJIUTOB U OHACMHUKOB.

Ocnosnvie nonamusa. Bun. Honynsuus. Kapuortun. 'enodon.
Tema 1.6 HIOMIYJALUA KAK CTPYKTYPHASA EJIUHULA BUJA (2 v)
[TonmynanuoHHast CTPyKTypa BUA; SKOJOTMUECKHE U TECHETUYECKHE XapPaKTEPUCTHUKU
nomymsiiuid. Jlemorpadudeckue mokazareian U CTPyKTypa MOMyJsSuu. Peryssaius YucieHHoCTH
nonysun. DPGEeKTUBHAS YUCICHHOCTD MOMYJISINH.
HPEAMETHBIE PE3YJIbTATbBI OBYUEHUA
Yuyamuecs A0JKHBI 3HATh:

orpeziesieHUe MONyJIsSUY;
CTPYKTYPY NMOMYJISILINH;

nemorpaduyeckre noka3aTesy NOmyIIsIHHY;
KaK peryaupyercsi YUCIEHHOCTh MOMYJISIIHH.

Yyamnmecst 10JHKHBI YMETh:

XapaKTEepPU30BaTh CTPYKTYPY MOITYIISALHUN.

Ocnosnvle nonamus. llonymsuus. [emorpaduueckue mokazarenu. Poxxmaemocts. CmepT-
HOCTb. [IonoBas cTpykrypa nomyssauuu. Bo3pacTHas CTpyKTypa HOIYJIALMH.
Tema 1.7 IONYJISIHUSA KAK EJJUHULA 9BOJIOLUHA (2 4)
[Tonynsiuust — 3J1eMEHTapHAsT HBOJIIOLMOHHAA €AWMHULIA. DJIEMEHTApHBIM IBOIIOIIMOH-
HBII MaTepUal U JIEMEHTAPHOE IBOJIIOIMOHHOE SBJICHUE.
NPEAMETHBIE PE3YJIbTATBI ObYUEHUA
Yuyamuecs 10/2KHbI 3HATD:

CYIIHOCTB I'CHCTHYCCKUX ITPOLUCCCOB B MOIMYJIAIHUAX.

Yyamuecs J0JKHBI YMETh:
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OOBSCHSTH MPUYMHBI pa3/IeJICHUs BUIOB, 3aHUMAIONUX OOIITUPHBIN apeasl OOMTaHMUS;
OOBSCHSITH, TOYEMY UMEHHO TTOIYJISIITUS SBIISICTCS dJIEMEHTAPHOW €TMHUIICH YBOJTIOIIHNH.

Ocnosnvle nonamusa. I'enorun. ['enodonna. deHotumn. DneMEHTaApHOE YBOIOIMOHHOE SIBJIE-
HUEe. DBOJIOIMOHHBIA MaTepHal.
Tema 1.8 ®PAKTOPBI 9BOJIIOIIUU (4 u)

DNeMEHTapHBIC YBOJONHOHHBIC (PaKTOPHI (MYTAIIMOHHBINA TIPOIECC, U3OJISIIHSI, TOMYJIs-
IIMOHHBIC BOJIHBI, Apel] T'€HOB, €CTECTBEHHBIM 0TOOp). JIOMMHAHTHBIC W PEIIECCUBHBIC, TOJIE3-
HBbIC, HEUTpAJIbHBIC ¥ BpEeIHbIC MyTallui. Busl uamMenunBoctu. Peseps usmeHunBoctu. Dpdext
«OYTBUTOYHOTO TOPJIBIIIKA).

Jlemoncmpauus. YXuBbie pacTeHUS U KUBOTHBIE, repOapiyl U KOJUICKIINH, [TOKa3bIBAIOIINE WH-
JTUBHIYATbHYIO H3MEHYHUBOCTb.

Ilpakmuueckue padomut

Ne 3 MzyueHne n3MEHYUMBOCTH y 0COOEH OHOTO BUIA.

NPEIMETHBIE PE3YJIBTATBI OBYUEHUS

VYuammecs 10JKHEI 3HATD:

(akTOpbI IBOIIOLNH; KIACCU(PUKALNIO U3MEHUUBOCTH; KJIacCU(DHUKAIINIO MyTallUi; BUIIBI U30-
JISIIHAN.

Yuyamuecs J0JDKHBI YMETh:

O0OBSACHATH MEXAHU3MBI (I)aKTOpOB 3BOJIFOIIHUH.

Ocnognvie nonamusa. Gakropsl 3BomoNUU. MyTallMOHHAsAN3MEHUNBOCTb. MyTanuu. Myra-
MUOHHBIN Tiporiecc. M3omsimust. [lomynsimonnslie BoHBL. EcTecTBeHHBIN 0TOOD. [peiid reHos.
O ekt «OyTHUIOUYHOTO TOPIBIIIKAY.

Tema 1.9 ECTECTBEHHBI OTBOP — TJIABHASI JBHUKYIIIASI CHUJIA DBO-
JIIOIIUHA (3 u)

@DopMBbl €CTECTBEHHOI'0 0TOOpa (CTAOMIM3UPYIOIINHI, ABMKYILUN, AU3PYNTUBHBIN). SB-
JIEHUE MHIYCTPUAJIBHOIO MEXaHU3Ma M MEXaHW3M €ro BOZHUKHOBEHHUs. BO3HMKHOBEHUE yCTOM-
YUBOCTU HACEKOMBIX K SIZIOXMMHKATaM.
Ilpakmuueckue padomot
Ne 4 CpaBHeHnue npoieccoB ABMKYIIETO, AU3PYINTUBHOTO U CTA0MIM3UPYIOIIETr0 0TOOpA.
INPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecs J0MKHBI 3HATh:

(hopMBI €CTECTBEHHOTO 0TOOpA.

Yyamuecs J0JKHbBI YMETh:

pa3nuyath (OpMBI €CTECTBEHHOTI'O 0TOOPA;
MIPUBOJIUTH PUMEPHI PA3IUYHBIX (OPM €CTECTBEHHOTO 0TOOpA.

Ocnoenvle nonamus. JIswxymmii otoop. Ctabunusupyronuii or60p. Au3pynTHBHBINA 0TOOD.
WNHpaycTpranbHbI MEXaHU3M.
Tema 1.10 AJAIITAIMA OPTAHU3MA K YCJIOBUAM OBUTAHUSA KAK PE3YJIb-
TAT JEACTBHUA ECTECTBEHHOI'O OTBOPA (4 u)

ITpucnocoOuTenbHbIE OCOOEHHOCTH CTPOCHMS, OKPACKU TEJa U MOBEIECHUS KUBOTHBIX.
Pa3HoOBHIHOCTH MOKPOBUTEILCTBEHHON OKpacku U Gopmbl. [loBeaeHueckue agantanuu. buoxu-
Muueckue agantanuu. @usnonornyeckue agantaunu. OTHOCUTENbHAS 1e1eco00pa3HOCTh aaar-
Taui.
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Jemoncmpayus. VInmoctpallui M JKUBBIE PACTCHUS U JKUBOTHBIC, TepOapuy U KOJUICKIIUH,
MOKa3bIBaIOIIe MOP(OJIOrHIeCKHEe aJanTallluu.
Ilpakmuueckue padomot

Ne 5 BeisiBinenue Mmop(oaornueckux aganTaui Ha IpUMepax pa3IudHbIX PACTEHUH.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yuaiuecs 10JKHBI 3HATh:

KJIaCCU(PUKAIIMIO aJanTaIui;

THUIIBI TOKPOBUTEIIHLCTBEHHON OKPACKH U (DOPMBI M UX 3HAYCHUE JIs1 BEDKUBAHUS,
0COOEHHOCTH IIPHUCTIOCOOUTEIHBHOTO ITOBEICHHUSI;

3HaYeHue 3a00THI O IIOTOMCTBE [JI1 BEDKUBAHMSL.

Yyanmecst 10JHKHBI YMETD:

MPUBOANUTE TPUMEPHI TPUCTOCOOUTENFHOTO CTPOCHUS M TTOBEICHHUS,;

pa3nuyatb MOpQOIOTHIECKUE, (PU3NOTOTHIECKNE, OMOXMMUYECKHE M MTOBEICHUECKUE ajanTa-
1y,

pa3nuyaTh pa3sHOBUAHOCTH TOKPOBHUTEIBCTBEHHON OKPACKH U (POPMBI;

OOBSICHSITH, IOYEMY MPUCIIOCOOJICHUS HOCSIT OTHOCUTENIBHBIN XapakTep.

Ocnosnvie nonamua. Anantanus. Mopdonoruyeckas aganranus. Ousnongoruyeckas ajan-
tanust. buoxummuaeckas amanranus. [loBenendeckas agantanus. [lokpoBUTENbCTBEHHAS OKPACKa
u ¢popma. MackupoBka. JlemoHcTparus. MUMHKpPHSL.

Tema 1.11 BUJOOBPA3OBAHUE KAK PE3YJIBTAT BOJIIOLIUMU (2 u)

[Tytu (ciocoObl) 1 CKOPOCTH BHI000pa30BaHus; reorpaduueckoe (amionaTpudeckoe) u
IKOJIOTUYECKOe (CHMIIaTpHuecKkoe) BHI000pa3oBaHue. 'eorpaduueckas u sKoioruueckas u3o-
msiumst. Juseprenuus. I'mbpuanzanus. [onumionauzanus.

Hemoncmpayua. Cxembl, WUTIOCTPUPYIOILINE MPOIECC Teorpauueckoro BUI000pa30BaHUs;
KHUBBIE PACTEHMS M KMBOTHBIE, TepOapuu U KOJUICKIUH, ITOKA3bIBAIOIIME PE3YJIbTaThl MPHUCIIO-
COOJIGHHOCTH OPTaHU3MOB K Cpejie OOUTAaHUs U Pe3yIbTaThl BUI000pa30BaHusI.
NPEJMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecs JOMKHBI 3HATh:

(hopmbl BH1000pa30BaHMS;
MEeXaHHU3M BUA000pa30BaHUs.

Yyamnmecst 10JHKHBI YMETh:

XapaKTepU30BaTh MPOIECC IKOJIOTHUECKOTO U Teorpadudeckoro BUI000pa3oBaHus;
pasnuyath Mpolecchl reorpaduyeckoro M 3KOJIOTUYECKOTO BUIA000pA30BaHUS U MPUBOAUTH
MIPUMEPHI BUJIOB, 00pa30BaHHBIX Pa3HBIMHU CIIOCOOAMHU.

Ocnognvie nonamusa. BunooOpazosanue. ['enodonn. Uzomsuus. I'eorpaduueckoe (amonar-
puYecKoe) BUI000pa3oBaHME. JKOJOTHYECKOE (CHMITaTpuyeckoe) BujpooOpaszoBanwme. JluBep-
reruus. [onmumnonanzanus. ['uGpuauzarus.

Tema 1.12 COXPAHEHUE MHOT'OOBPA3HS BUJIOB KAK OCHOBA YCTOMYH-
BOI'O PA3ZBUTUS BUOCDEPHI (4 u)

['maBHBIC HampaBJICHUS BOJIOIMOHHOTO Tpoliecca. buonorndeckuii mporpecc U OUoIo-
ruueckuii perpecc (A. H. CeBepuoB). [lytu goctukeHust 6M0I0rH4ecKoro nporpecca.
Ilpakmuueckue padomul
Ne 6 CpaBHuTenpHas XapaKTEPUCTHKA HAMTPABICHUN HBOJTIOIIMOHHOTO MPOLEcca.

Ne 7 BersiBinenue apoMopdo30B, HAMOAAANTALNN U IeTeHepaluil y paCTeHUN U )KUBOTHBIX.
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IMPEJAMETHBIE PE3YJIbTATBI ObYYEHUSA
Yyamuecs JOJKHBI 3HATh:

TJIABHBIC HAIIPABIICHUS SBOJIIOLIUU M UX KPUTCPHH,
MyTH JTOCTUXKCHUST OMOJIOTHYECKOT0 Mporpecca;
MPUYMHBI BEIMUPAHWsI BUIIOB.

VYyammecss 10KHBI YMETb:

XapaKTepU30BaTh MyTH JTOCTUKCHUSI OMOJIOTUIECKOTO IPOrpecca;

paznuuaTth Ouojorndeckuii 1 Mop(hodyHKIIMOHATBHBIN MPOTpecc, OMONIOTHYECKU U MOPdO-
(byHKIMOHATIBLHBIN perpecc;

MPUBOMTH TPUMEPHI OPTaHU3MOB, MPEOBIBAIOIINX B HACTOSIIIUN MOMEHT B COCTOSIHUU OHOJIO-
THYECKOT0 IIporpecca U OMOJIOTHYECKOTO perpecca;

MPUBOANTH TIPUMEPBI OPIaHU3MOB, BEIMEPIIIUX B HEJIABHEM ITPOIILIOM;

OO0BSCHATH HEOOXOAMMOCTh COXPAHEHHUST OMOPa3HOOOpa3HsL.

OcHnoenvie nonamusa. buonorndyeckuii mporpecc u Ouonorunueckuii perpecc. Mopdodusmo-
norudeckuit (MopdodyHkunoHaNBHEIN) nporpecc. Mopdoduznonoruueckuii (MoppodyHKHO-
HaJIBHBIN) perpecc. Apomopdo3. Mmnoamganramus. O0mas qereHeparusi.

Tema 1.13 JOKA3ATEJIBCTBA 3BOJIIOIIUN OPTAHUYECKOI'O MUPA (4 1)
[uTtonornyeckue u MOJEKYJIIpHO-OMOIOrNYeCKUE (MOJIEKYISIPHO-TEHETUUECKUE), CpaB-
HUTEJIbHO-aHATOMUYECKHE (CPaBHUTEIBHO-MOP(OIOTHYEcKHe), MaTeoHTONIOTnYeCKue, 3MOpro-
JIOTHYECKUE U OHoreorpaguuecKue T0Ka3aTeIbCTBA YBOIIOLUHU. 3aKOH 3apOIBIIIEBOTO CXOJICTBA.
OcHoBHOII 6MoreHeTHyYecKuil 3akoH (3akoH Mromtepa-I'ekkens). [lpeii KOHTHHEHTOB.

Hemoncmpayusa. Vinmoctpanyu, JEMOHCTPUPYIOIIUE CXOJCTBO PAaHHUX OTAOB AMOPHO-
HAJILHOTO Pa3BUTHS MO3BOHOYHBIX, MYJSDKU U JIpyTHe HarjsiiHble MaTepualbl, WIUTIOCTPUPYIO-
1€ aHAJIOTMYHbIE U TOMOJIOTUYHBIE OpTaHbl, PyIUMEHTHI U aTaBU3MBI.

NPEJMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecs JOIKHBI 3HATh:

KJ'IaCCI/I(i)I/IKaHI/IIO J0Ka3aTcJIbCTB 3BOJIOIUHA.

Yyamuecs J0IKHBI YMETb:

IIPUBOJUTH NIPUMEPBI, JOKA3BIBAIOIINE CYIIECTBOBAHNE YBOIIOIMOHHOTO MIPOLIECCca, aHAIOIMY-
HBIX ¥ TOMOJIOTUYHBIX OPraHOB, PYAUMEHTOB U aTaBU3MOB;
MPUBOAUTH PUMEPHI NEPEXOAHBIX (HOPM.

Ocnoenvie nonamusa. llutonorusi. MonekynspHas Ouonorusi. CpaBHHTEIbHAs aHATOMMUSL.
[Taneontonorus. buoreorpadus. Ananornynsie opranbl. ['oMooTHYHBIE OpraHbl. PyTUMEHTHI.
AtaBuszmbl. OnTorenes. dunorexes.

Tema 1.14 PASBUTUE NPEJCTABJIEHUI O NMPOUCXOXJIEHUU KU3HU HA
3EMUIE (2 4)

Konnenmuu abuoreneza u 6uorenesa. Onbitel @. Penu, Cnanannanu u M. M. TepexoBckoro,
onsIT JI. [Tactepa. 'umore3s! cTalMOHAPHOTO COCTOSIHUS U TAHCIIEPMUMU.

Jemoncmpayua. Cxemsl onbiToB @. Penu, JI. Cnananuanu u JI. [actepa.

NPEIMETHBIE PE3YJIBTATHBI OBYUEHUS
Yuyammecs J0IKHBI 3HATh:

CYIICCTBYIOMIUC TUITIOTE3bI TPOUCXOKACHUA KU3HU HA 3emue.
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Yuyammuecs J0JDKHBI YMETh:

000CHOBBIBATh CIIPaBCAJIMBOCTDb MJIM HCCOCTOATCIIBHOCTL OTACIBHBIX T'MITOTE3 MPONUCXOKACHU A
KHN3HU.

Ocnognvie nonamus. Abuorenes. buorenes. [lancnepmus. Teopus cTallmOHapHOTO COCTOSHUS.
Tema 1.15 COBPEMEHHBIE ITPEJICTABJIEHUS O BOSHUKHOBEHUU KU3HU (4
1)

Opranudeckuii MUp Kak pe3yJsbTaT ABOJIOLMUA. BOZHMKHOBEHHE U pa3BUTHE KU3HU Ha
3emite. XUMHUYECKUH, TTpeaduoIorndeckuii (teopus akagemuka A. M. Onapuna) u 6uosiornye-
CKMH 3Tambl pa3BUTHs )KUBOM Marepuu. Teopus Onomnossza. AOGMOreHHOE MPOUCXO0KIEHUE Opra-
HUYEeCKMX MoHOMepoB. ODxcnepuMeHT C. Mumnepa. [losiBneHue koarepBaTtoB, MPOOHMOHTOB,
MeMOpaHHBIX CTPYKTYp, IPOKAPHUOTOB, 3YKAPHOTOB, TeTepOoTpo(hoB, aBTOTPO(dOB.

Jlemoncmpayus. CxeMbl BO3HUKHOBEHHS KOAlEPBATOB,IPOOMOHTOB MeMOpaHHBIX
CTPYKTYp, IPOKapHOTOB U OJAHOKIETOYHBIX 3YKapHOTOB.

HPEAMETHBIE PE3YJ/IbTATBI OBYUEHUA
Yuyamuecs A0KHBI 3HATh:

teoputo OnapuHa;
Teopuro OMoIom3a;
TICPBBIC STAITbI YBOJIONNHU (XUMUUECKON M OMOJIOTHYECKOH).

Yuyamuecs J0JDKHBI YMETh:

OIUCHIBATh TMPOLIECC BO3HUKHOBEHMs KOAllepBaTOB, MPOOMOHTOB, MEMOPAHHBIX CTPYKTYP,
OJIHOKJIETOYHBIX IIPOKAPUOT U DYKAPHOT;

IIEPEUUCIIATh B XPOHOJIOTMUECKOM IOPSJIKE IOSIBICHHE CTPYKTYp M OpPraHM3MOB Ha 3emiie
(opraHuyeckue MOJIEKYJIbI, MOJIMMEPBI, KoalepBaTbl, MPOOHOHTHI, MPOKAPUOTHI-aHA3POOKI-
reTepoTpodbl, MPOKAPUOTHI-ABTOTPOPBI, IYKApUOTHI).

Ocnognvie nonamusa. buonoss. Koanepsar. [IpoOnonT (mporoduonT). IIpokapuotsl. Jyka-
puoThl. ['ereporpodsl. ABTOTpodBI. AHaPOOBI. A3pOOHI.
Tema 1.16 PASBBUTHUE )KNU3HU HA 3EMJIE (7 4)

Pa3Butue xu3HM Ha 3eMile B apXeHCKYI0 U MPOTepo30iicKyto 3pkl. [losBienue sapa, mo-

JIOBOTO Pa3MHOKEHHS, MHOTOKJIETOUYHOCTH, poTocuHTe3a. [lepBrie ciensl sxu3an Ha 3emie. [lo-
SBJICHHE BCEX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX KMBOTHBIX. [lepBrie XopaoBbie. Pa3Butue
BOJHBIX pacTeHnil. ApomMopdo3bl apxes U mpoTepo3os. Pa3Butre u3HU HA 3eMiie B MaJie030ii-
cKyto 3py. IlosiBieHne 3BoIOLUS CyXONMYyTHBIX pacTeHuil. IlanmopoTHHKH, ceMeHHbIe ManopoT-
HUKH, TOJIOCEMEHHBIE pAaCTCHUs. BO3HUKHOBEHNE TTO3BOHOYHBIX: PBIOBI, 36MHOBO/IHBIC, TTPECMbI-
Karolecs. Beixoa Ha cymry pacTeHUd M KUBOTHBIX. ApoMopdo3bl naneo3os. Pa3Burue xu3nu
Ha 3emiie B ME3030MCKYI0 U KallHO30MCKYIO 3phl. [losiBIIeHNE U pacnpoCTpaHEHUE MOKPHITOCE-
MEHHBIX pacTeHUH. BO3HMKHOBEHHE NTHIl U MIEKOMUTAIOMMX. TermnokpoBHOCTb. [losBnenue u
pa3Butue npumatoB. [losiBneHue yenoBeka. ApoMopdo3bl Me3030s1 U KaiiHO3051.

Hemoncmpayusa. Penponykuuu kaptud 3. bypuana, orpaxatomue ¢ayny u ¢uopy pasnuu-
HBIX 3p U IEPUOJIOB; CXEMBbl PA3BUTUS LAPCTB KHMBOM IIPUPOJBI; OKAMEHEIOCTH, OTIevaT-
KU PaCTeHUH B IPEBHUX MOpoiax. MoJienu CKeIeToB YeI0BeKa U MO3BOHOYHBIX )KHUBOTHBIX.
Ilpakmuueckue padomul
Ne 8 Pemenne 610I0rn4ecKkrx 3a/1au ¢ UCIOJIb30BaHUEM T'€0XPOHOJIOTMUECKON IKAITBI.
NPEAMETHBIE PE3YJIbTATBI OBYUYEHUS
Yuamuecs A0KHBI 3HATh:

Pa3BUTHUC KUBOTHBIX U paCTeHI/II‘;I B pa3JIMYHBIC ICPUOJLI CYIICCTBOBAHUS 3CMJ'II/I;
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MMpEAKOB COBPCMCHHBIX MMO3BOHOYHBIX U 3TAllbl 3BOJIFOIIUU IMTO3BOHOYHBIX
ATaIlbl SBOJIIOIIUN PACTECHUI;
apoMop(h03bI KaXKI0H IPHI.

Yyanmecs: 10JHKHBI YMETD:

[IEPEYUCIIATh B XPOHOJIOTUYECKOM MOPSIAKE APl U IEPUO/IbI T€OXPOHOJIOTHUECKON IIKAJIBI;
XapaKTepU30BaTh 3Tallbl Pa3BUTUA KUBOU ITPUPOJIBI;

IIPUBOJUTH IIPUMEPHI PACTEHUM U )KUBOTHBIX, KUBIIUX B PA3JIMYHBIE 3PBI;

OIHMCHIBATh PA3BUTHE KU3HU HA 3€MJIE B PA3IIMUHBIC IPBHI.

OcHognvle nonamus. JoH. Dpa. [lepuon. dnmoxa. Apomopdos.
Tema 1.17 TUIIOTE3bI IPOUCXOXKXIAEHUSA YEJTOBEKA (2 4)
AHTpPOIIOTEHE3 U €ro JBIKYIIUE CHIIbL. [IpencTaBieHus] MPOUCXOKICHHHN YEJIOBEKa B Pa3HbBIC
nepuoAbl ucropun Hayku. Tpyzasl JapBuna «[IpouncxoxkieHue 4enoBeka M MOJOBOW OTOOP» U
«O BBIpOKEHUU dMOIMH Y )KUBOTHBIX U YeloBeKa». OCHOBHBIC aHTPOTIOMOP(]O3bI: 0OIICCTBCH-
HBI 00pa3 >KU3HH, MPUCTIOCOOIEHUS K MEPEMEIICHUIO 10 BETBSIM, OOIIECTBEHHOE BOCIIUTAHUE
noToMcTBa. Jloka3zaTenbCcTBa )KUBOTHOTO IIPOUCXOKICHHUS YSIIOBEKA.
MNPEAMETHBIE PE3YJbTATBI OB YUYEHUS
Yuyamuecs A0JKHBI 3HATh:

JBUKYIIME CUJIBI aHTPOIIOTEHE3a; OCHOBHBIC aHTPOITOMOP(O3BI.

Yyanmecst 10JHKHBI YMETD:

XapaKTepU30BaTh POJIb PA3IMYHBIX (PAaKTOPOB B CTAHOBIICHUH YEIIOBEKA,
MIPUBOJUTH JOKA3aTEIbCTBA KUBOTHOT'O IPOUCXOKICHUS YEIOBEKA.

Ocnosnvle nonamus. Autporioreres. JIBuxyime CUIbIaHTPOIIOreHe3a.
Tema 1.18 ITIOJIOZKEHUE YEJIOBEKA B CUCTEME ) KUBOTHOI'O MHUPA (2 4)
[Tpoucxoxaenue yenopeka. MecTo 4enoBeka B KUBOU mpupoze. CucTeMaTHYeCKOe Mo-
noxxeHue Buga Homosapiens B cucrteme )UBOTHOTO Mupa. [Ipu3Haku u cBoCcTBa uenoBeKa, mo-
3BOJISFOIINE OTHECTH €0 K Pa3IMUYHbIM CUCTEMATHYCCKUM T'PYIIIIaM IapCTBa )KUBOTHBIX.
HPEAMETHBIE PE3YJIbTATbBI OBYUEHUA
Yuyamuecs A0JKHBI 3HATh:

CUCTCMATHUYCCKOC MMOJIOKCHUC YCIIOBEKA B CUCTEMEC OPTraHNYCCKOI'0 MHpa,
0COOEHHOCTH YEJIOBEKA KaK OMOJIOTHYSCKOTO BUa.

Yyamnmecst 10JHKHBI YMETD:

BBIABJITH ITPU3HAKK CXOACTBA U pa3jiniuAa B CTPOCHUHN U ITOBCACHUHN JKUBOTHBIX U YCJIOBCKA.

Ocnoenvie nonamus. Xopnosbie. Miekonuraromue. [Ipumarsl. PyiuMeHTbl. ATaBU3MBI.
Tema 1.19 DBOJIIOLHUSA YEJIOBEKA (4 4)

Cranuu SBOIONWN YEJIOBEKA: MPUMAThl — TPEAKU YeJIOBEKa, aBCTPAJIOMUTEK, YETOBEK
YMEJbIN, IPEBHEUIIINT YEIO0BEK, IPEBHUM YEJIOBEK, IEPBbIE COBPEMEHHBIE JItoU. PoJib commans-
HBIX ()aKTOPOB aHTPOTIOTEHE3a B CTAHOBJICHUH YEJIOBEKA.

Jlemoncmpayun. Cxema OCHOBHBIX 3TAallOB ABOJIIOLIMU YeJIOBEKAa M PEKOHCTPYKIIMH 0OJIMKa
MPEACTABUTENEH pa3IMYHbIX 3TAllOB aHTPOIIOr€HE3a.
Bupmyanvnana skckypcus. AHTpPONIOreHE3.
HPEAMETHBIE PE3YJIbTATHBI OBYUEHUA
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Yuanmecst 10JHKHBI 3HATD:

ATarbl CTAHOBIICHUS YeI0BEeKa KaK OMOJIOTHIECKOTO BU/IA;

Ha3BaHMsI STAIIOB CTAHOBJICHUS YeJIOBEKa U MPEACTABUTENCH KaKI0T0 ATana (HampuMmep: JpeB-
HEUIUN 4YeoBEeK, WIM apXaHTPOIN, WU YEJOBEK MPSIMOXOISIINI; MPeICTaBUTENIN: MUTEKaH-
TPOII, CHHAHTPOII, T'ei/1e1b0epPICKHil YeI0BEK).

VYyammecss 10KHBI YMETb:

MEPEYHCIISITh B XPOHOJIOTUYECKOM TIOPSIIKE 3TaIlbl CTAHOBJICHHUS YEIIOBEKa Kak OMOJIOTHYECKO-
rO BUJIA;

XapaKTepU30BaTh KAKIBIA 3TAll CTAHOBJICHUS YEJIOBEKa MO MOP(OJIOTHUECKUM TPU3HAKAM H
o0pa3sy KU3HH.

Ocnoenvle nonamusa. [Jpuonuteku. ApcTpanonuteku. Apxantpomnsl. [laneoantpomnsi. He-
OQHTPOIIBI.
Tema 1.20 YEJIOBEUECKUE PACHI (2 1)

[Monynsmuonnas cTpykTypa Buma Homosapiens; denoBedeckue pachl; pacooOpa3oBa-

HUE; €MHCTBO MpoucxoxaeHus pac. [IpucnocoburenbHoe 3HaU€HHUE PACOBBIX NMPU3HAKOB. Bu-
JI0OBOE €IMHCTBO YEJIOBEUECTBA.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUA
Yuyamuecs A0JKHBI 3HATh:

OIIpEJICJICHUE MTOHSATHUS «Pacay;
KJ1accu(UKaLUIO pac;

pacoBble MPU3HAKK OOJIBIINX pac;
MOJIpa3/ieIeHusl BHYTPU OOJIBIINX pac.

Yyamnmecst 10JHKHBI YMETD:

XapaKTCPU30BaTh PACOBBIC IPU3HAKU KAaK a1allTUBHBIC,
000CHOBBIBATh BHUI0OBOC CAMHCTBO YCJIOBCUYCCTBA.

Ocnognvie nonamus. Paca. bonbias paca. Manas paca. Hanus.
Meswcnpedmemnnie ceasu

Acmponomus. Oprannzanus IIaHeTHeIX cucteM. CollHeYHasi CUCTeMa; €€ CTpyKTypa. Mecro
r1aHeThbl 3emitst B COJTHEUHOM CHCTEME.

Hcmopusa. Kynsrypa 3anagnoi EBponsl koHna XV - nepsoit nonosunsl XVII B. Kynerypa
NepBOro neproja HoBoi ucropuu. Bennkue reorpaguueckie OTKPBITUS.

Okonomuueckas eeozpagusa 3apydexcuvix cmpan. Hacenenue mupa. I'eorpadus nHaceneHus
MUpa.
Qu3zuueckas ceocpaghus. IcToprsi KOHTUHEHTOB.
METANPEIMETHBIE PE3YJIbTATbBI OBYUEHUSA
Yyamuecs JOIKHBI YMETh:

MCIIO0JIb30BaTh HHIYKTUBHBIA U JI€AYKTUBHBIN MOIXO/IbI IPH U3YUYCHUH KPYITHBIX TAKCOHOB;
0000111aTh U JA€71aTh BBEIBOJIBL,

paboTaTh C JOMOJHUTEIHBIMH HCTOYHUKAMU UH(POPMAITUH;

MPEJCTABIISATh MaTEPUAII, KCIIOJIb3YSI BO3MOKHOCTH KOMITBFOTEPHBIX TEXHOJIOTHIA.

Paznen 2 Dkocucrema (35 u)
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Tema 2.1 OPTAHU3M U CPEJA. DKOJIOT'NYECKHUE ®AKTOPHDI (4 u)
Opranmsm u cpena. @akropsl cpeapl oouTanus. Knaccudukanus sxomornueckux ¢ak-

TopoB. Cpeibl )KU3HU M UX XapaKTepucTuka. [IpsMoe n KocBeHHOE BIUsSHIE (DAKTOPOB Cpeibl HA
opranu3M. M3MeHYnBOCTh 3KoJorndeckux (Gaxtopos. IIpenensl BBIHOCIMBOCTUA. 30HA ONTHMY-
Ma, 30Ha yrueteHus. CTeHOOMOHTBI M 3BpHUOMOHTHL. OrpaHuuuBaromuil Gakrop. 3aKOH MUHH-
myma JInbuxa. Dxosornueckas HUIIA.

Jemoncmpayua. Harnsjaaele MaTepuaibl, TEMOHCTPUPYIOIIKE BIUsSHUE (DAaKTOPOB Cpeabl Ha
OpTraHH3M.
MNPEJIMETHBIE PE3YJbTATBI OB YUEHUS
Yuaiuecs 10JKHBI 3HATD:

OIpeJIeJIEHUS IOHATHH «3KOJIOTUS», «Cpelia OOUTaHU», «OrPaHUYHUBAIOLINHN (haKTOp»;
IpeIMET U 33a4y 3KOJIOTUHU KaK HayKHu;

3aKOH MMHUMYMa JInbuxa;

KJIaCCU(DMKALIMIO HKOJIOTHUECKUX (DaKTOPOB.

VYyamnmecst 10JHKHBI YMETD:

KI1acCU(UIIUPOBATH HKOJIOTHIECKUE PaKTOPHI.

Ocnoenvie nonamusa. Jxonorus. DxocucreMa. Cpena oOuTaHus. DKOJIOTHYECKUN (hakTop.
[Tpenensr BeiHOCTUBOCTH. OrpannunBatoniyii pakrop. CTeHOOMOHTHL. DBPUOUOHTHI.
Tema 2.2 ABUOTUYECKHUE ®AKTOPBI CPE/IbI (3 1)

@daxTopsl cpesibl OOUTAHUS U MPUCIIOCOOIEHUSI K HUM KHUBBIX OPraHu3MoB. AOGHoTHYE-

ckue (akTopsl cpenbl. Poib Temreparypsl, OCBEIIEHHOCTH, BIQXHOCTU U JIPYTHX (PaKTOPOB B
KU3ZHEJEATEIIbHOCTH COOOIECTB U OPraHU3MOB. TemIOKpOBHBIE M XOJOJHOKPOBHBIE OpPraHU3-
Mbl. CBETOII00MBEIE, TEHEBBIHOCIIUBBIE U TEHENOOUBbIE pacTeHus. IloBejeHueckue aganTanum.
MNPEAMETHBIE PE3YJbTATBI OB YYEHUSA
Yyammecs J0JKHBI 3HAaTh:

BaKHEHIIME abuoTHYecKe (DaKTOpHI;
BIIUSIHUE a0MOTHYECKUX (PAKTOPOB HA OPraHU3M;
ajlanTalliyd OPraHU3MOB K Pa3IMYHON MHTEHCUBHOCTH a0MOTUYECKHX (haKTOPOB.

Yyanmecst 10JHKHBI YMETD:

XapaKTepu30BaTh BIUSIHUE aOMOTHYECKUX (DAKTOPOB HA OPTaHU3M;

OIKCHIBATh MPHUCTOCOOTICHHSI OPTraHNU3MOB K PAa3IMYHOM MHTEHCUBHOCTH aOMOTHYECKUX (ak-
TOPOB CPE/IBI;

MPUBOJUTH MPUMEPHI AJaNTallMd OPraHU3MOB K Pa3NIUYHOW MHTEHCHBHOCTH aOMOTHYECKHX
(hakTOpoB;

MNPUBOJAUTH IMPUMCPLI TCINIOKPOBHBIX U XOJIOJHOKPOBHBIX OPraHU3MOB, CBGTOHIOGI/IBBIX, TCHEC-
BBIHOCIIMBBIX M TEHEIIOOMBBIX PACTECHHIA.

Ocnosnvie nonamusa. Anotnueckue GaxTopbl. TerIOKpOBHbIE OPTaHU3MBL. XO0JOJHOKPOB-
Hble opranu3Msbl. ['omoitorepmust. [loiikunorepmus. CykkyneHnTsl. Agantanuu. CBeTonoOuBbIe
pacrenus. TeneBbIHOCTHMBBIE pacTeHHs. TeHemoouBble pactenus. Poroneproausm. bruonornye-
ckue puTMbl. Crsiuka.

Tema 2.3 BUOTUYECKHUE ®AKTOPBI CPE/bI (3 1)

buotnueckue ¢akropsl cpeapl. DopMbl B3aMMOOTHOIIEHUH Mexay opraHuzMamu. [lo-
3UTHUBHBIE OTHOILIEHUS — CHUMOMO3: MYTYyalu3M, KOOHeparus, KOMMEHCAIN3M. AHTUOMOTHYE-
CKH€ OTHOLIEHMS: XMIIHUYECTBO, Mapa3uTU3M, KOHKypeHIus. [Ipucrnocobnenns XUITHUKOB U
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XKepTB. Apantanuu napasutoB. HelrpanbHble oTHowmeHuss — HeWrpanusm. [lpunnun IMayze
(MpUHIMT KOHKYPEHTHOTO UCKITFOYCHUS ).

Jemoncmpayus. ITpumepsl cuMOK03a MpeACTaBUTENEH Pa3IMUHbIX LAPCTB KUBOM MPUPOIBL.
INPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecs JOIKHBI 3HATh:

OIpeJIeNIeHUE MOHATHS «OMOTHYECKHEe (PaKTOPBI CPEIbI»;

(OpMBI B3aMMOOTHOIIEHUH MEKIY OpraHU3MaMu;

KJ1accu(UKAIUI0 CUMOMOTHYECKUX U AaHTHOMOTHYECKUX B3aMMOOTHOLICHUH;
KJIaCCHU(PHUKALUIO KOHKYPEHIIHH;

KJ1accu(hUKALUIO TTapa3uTOB.

Yyanmecst 10JHKHBI YMETD:

KJIaCCUPUITUPOBATH (POPMBI B3aUMOOTHOIIIEHUI MEXKIY OpraHU3MaMHu;

XapaKTepU30BaTh Pa3IMIHbIC CHMOMOTHYECKAE U AaHTHOMOTHYECKUE B3aUMOOTHOIIICHUSI Opra-
HU3MOB;

MPUBOIUTH IPUMEPHI CAMOMOTUYECKUX U aHTUOMOTHYECKUX B3aUMOOTHOIIICHUI;

IIPUBOJIUTH IIPUMEPHI PA3IUYHBIX [IAPA3UTOB.

Ocnoenvie nonamusa. buornueckue ¢pakropsl. Myryanusm.Kommencanusm. Autu6uos. Ila-
pasutu3M. XumnnvectBo. Korkypennus. CumoOno3. [IprHINT KOHKYPEHTHOTO HCKIIIOUCHHUS.
Tema 2.4 CTPYKTYPA DKOCHUCTEM (3 u)

EcrecTBeHHBIE COOOIIECTBA KUBBIX OpraHu3MoB. Vctopusi popMUpOBaHUS TPUPOTHBIX
coobuiectB. buoreoneHo3sl. KoMIOHEHThl OMOTr€OIIEHO30B: MPOIYLEHTHI, KOHCYMEHTHI, Peay-
IEHTHI. BHOLIEHO3BI: BUIOBOE pa3HOOOpasue, IIOTHOCTh MOMyJIsuid, Onomacca. CriocoOHOCTh
9KOCHCTEM K camornoep:xkanuto. [lepBuunas u BropuyHas nponykuus. Kinumaruueckue, reo-
rpaduvecKre 1 MOYBEHHbBIE TAPAMETPhI SKOCHCTEMBI.

Hemoncmpayua. Cxema IpoCTpaHCTBEHHON CTPYKTYpPbI 3KOCUCTEMBI (IPYyCHOCTh PacTUTEINb-
HOTO COOOIIIECTBA).

NPEJMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecs JOMKHBI 3HATh:

OTpE/ICIICHUS TIOHATHH «9KOCHCTEMAY, «OUOIIEHO3», «OHOT€OIICHO3);
CTPYKTYPY U KOMIIOHEHTBI SKOCHCTEMBI U OMOTeOIeH03a; (DYHKIIMK KOMIIOHEHTOB JKOCHCTE-
MBI.

Yyamuecs J01KHbBI YMETh:

pa3jindaTth NpOAYUCHTbBI, KOHCYMCHTBI U PCAYLCHTHI;
pas3iindaTh NOHATUA «OKOCUCTEMa» U <<6I/IOFCOHCH03»;
OIIMChIBATH SKOJOTUYCCKUEC CUCTEMBI, GI/IOLIGHOSBI n 6I/IOFGOHGH03H.

Ocnoenvte nonamus. JxocucteMa. buonenos. buoreonenos. IIpoaynentel. KoHCYMEHTHI.
Penynentsl. [lepeuunas npoaykius. Bropuunas npoayKiusi.
Tema 2.5 IMIIEBBIE CBSA3U. KPYT'OBOPOT BEHIECTB U DHEPI'MHU B DKOCH-
CTEMAX (3 4)

e u cetn nutanus. Tpoduyeckue ypoBHU. DKOIOTHIYECKUE TTUPAMUJIBL: YUCEI, OHMO-

Macchl, 3Hepruu. KpyroBopoT BELIECTB U SHEPTUU B SIKOCUCTEMAX.

Jemoncmpayun. Cxembl, WUTIOCTPUPYIOIINE MUILEBbIE LU U CETH, SKOJIOTMYECKHe Mupa-
MU/l U KPYTOBOPOT BEIIECTB M SHEPTUU B IKOCUCTEMAX.

Ilpakmuueckue padomot
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CocraBiieHre TacTOUIIHBIX U JETPUTHBIX MHUIIEBbIX IENei.

CocraBieHue cxeM KpyroBopoTa BEIECTB.
NPEJIMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyanmecs 10KHBI 3HATh:

oTpesieNICHUs TIOHATUHN «IUIIEBas 1ETbY, «ITUIIEBAas CEThY», «TPOPUUECKUI YPOBEHDY;
KJIACCU(UKALINIO MUIIECBBIX IICTICH.

Yyanmecs: 10JHKHBI YMETD:

COCTABJISITh IPOCTEUIITNE TTUIIIEBBIC 1IETIH;
OIHMCHIBATH OMOJIOTHYECKUN KPYTOBOPOT BEIIECTB.

Ocnosnvie nonamusa. [lumesas uens. [umesas cets. Tpoduueckuit ypoens. Kpyrosopor
BEILIECTB U SHEPIruu B 3kocucrteMax. [lacrouuinas numiesas uens. JlerputHas NuiieBas Helb.
Tema 2.6 MIPUYUHBI YCTOMUNBOCTHU 1 CMEHBI DKOCUCTEM (3 u)

N3menenue coobuiects. CMeHa skocucTeM. JuHamuueckoe paBHOBecHe. 3aKOHOMEPHO-
CTH CMEHBI YKOCUCTEM.
Ikckypcua. IpupoaHble SKOCUCTEMBI: BOJIOEM CBOEH MECTHOCTH.
INPEAMETHBIE PE3YJbTATHBI OB YYEHUSA
Yyamuecs JOKHbI 3HATh:

IIPpUYUHBI YCTOI‘/'I‘{I/IBOCTI/I H CMCHBI 5KOCUCTCM, KJIaCCI/ICI)I/IKaI_II/IIO CYKHGCCHﬁ.

VYyanmecst 10JHKHBI YMETD:

IIPUBOJUTH IIPUMEPBI CAMOPETYJISLIUA, CMEHBI JKOCUCTEM.

Ocnognvie nonamusa. CMeHa 3KOCUCTEM. Y CTOMYMBOCTH IKOCUCTEM. JIMHAMHUYECKOE pPaBHO-
Becue. Cykueccus. [lepBuunas cykueccus. Bropuunas cykieccusi.
Tema 2.7 BIUSHUE YEJIOBEKA HA DKOCUCTEMBI (3 4)
DKOJIOTMYECKUE HapylIeHus. ArpoueHo3bl. UHTpoayKuus.
Ilpakmuueckue padomul
N3yueHue u onucaHue 3KOCHCTEMbI CBOEM MECTHOCTH, BBISIBJICHUE THUIIOB B3aUMOJCHCTBUSA
pa3HbIX BUJOB B IAHHOUN YKOCHUCTEME.
IKcKypcusa. VICKyCCTBEHHbBIE IKOCUCTEMBI: CKBEpP CBOEH MECTHOCTH.
HNPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyanuecs A0MKHBI 3HATh:

OIIPCACIICHUC TTOHATUS «aIrpOLCHO3»;
0COOEHHOCTHU CYIICCTBOBAHUS arpOLCHO30B.

Yuyammecs J0JDKHBI YMETh:

[IPUBOJUTH IIPUMEPHI arpOLICHO30B.

Ochnosnvle nonamus. ArporieHo3. AGOpUTEHHBIC BU/Ibl. BUBI-TIPUIIIEITBITHI.
Tema 2.8 BUOC®EPA — I''TOBAJIBHASI DKOCUCTEMA (2 u)
buocdepa — xuBas o6omouka muanetsl. CTpykTypa 6uochepsl. KommnoneHnTsr 6uocde-
pBI: JKMBOE BEIIECTBO, BUIOBOW COCTaB, pa3HOOOpa3He M BKJIAJ B OHomaccy; OMOKOCHOE U KOC-
Hoe BemecTBo 6uochepsn! (B. . Bepuanckuii). KpyroBopot Bemects npupoae. I'panuiisr 6umo-
cdepsl. Pactipesenenue )xMBOTo BelecTBa. | eOXMMHUYECKHE MTPOIECCHI.
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Hemoncmpayua. Cxembl, WUTIOCTPUPYIOIINE CTPYKTYPY U IpaHUIIBI Onochepsl.
NPEJMETHBIE PE3YJIbTATBI OBYUYEHUSA
Yyamuecs JOIKHBI 3HATh:

orpeJiesieHue OHATHS «Orochepa»; CTPYKTYpY U KOMIOHEHTHI OHocdepsl; TpaHuLibl duocde-
PBIL.

VYyammecss J0KHBI YMETb:

NPUBOJIUTH NPUMEPHI PA3IMYHBIX BEIIECTB OnMochepsl (KMBOTO, KOCHOTO, OMOKOCHOTO, Ono-
TE€HHOTO);
XapaKkTepu30BaTh Ornomaccy 3emiii, OMOJIOTHUECKYIO TPOAYKTUBHOCTb.

Ocnoenvle nonamus. buochepa. XKXusoe BemectBo. KocHoe BemecTBo. bruokocHoe BemecT-
B0. buorennoe BemiectBo. JKuznenusie rieHk. CryiieHus sXU3Hu.
Tema 2.9 POJIb ’/KUBbIX OPTAHU3MOB B BUOC®EPE (2 v)
Poub xuBoro BemectBa B 6uocdepe. KpyroBopot Bozbl u yriepojaa B Ouocdepe.
Jemoncmpayus. Cxembl KpyroBopoTa BoJbl U yriiepoja. Harmsiiublil MaTepuan, UUIIOCTpU-
pyromuii pasHoodpasue KUBoro B 6uocdepe.
HPEAMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyanuecs A0MKHBI 3HATh:

KOMIIOHCHTBI ) KMBOI'O BE€IICCTBA U €I'0 Q)YHKHI/II/I

VYyanmecst 10JHKHBI YMETD:

OIMCBIBATH POJIb )KUBOTO BellecTBa OMOChEpHI;
pa3nuyath (PyHKIMM >KUBOro (Hampumep, Ta3oBYI0 U OKHCIUTEIbHO-BOCCTAHOBHUTEIbHYIO

ymxumm);
OIIUChIBATH 6I/IOJ'IOFI/I‘-ICCKI/II71 KpYroBOpOT BCIICCTB.

Ocnosnvle nonamus. KpyroBopoT BELIECTB.
Tema 2.10 BUOCP®EPA U YEJIOBEK (4 4)

[Ipsimoe u KocBeHHOE BIHsIHHE YenoBeka Ha Ouocdepy. [Ipupoansie pecypcsl U UX HC-
MOJIb30BaHNEe. AHTPOIIOTEHHBIE (PAaKTOPHI BO3EHCTBUSI HA OUOIEHO3HI (POJIb YEJIOBEKa B MPUPO-
1Ie); TIOCTIEACTBHSI XO35IICTBEHHOM JIeATENbHOCTH YenoBeKka. bruoreoxumudeckasi pojb 4eloBeKa.
CoBpeMeHHbIE TTPOMBIIIUICHHBIE TTPON3BOIcTBAa. Hoocdepa.

HPEAMETHBIE PE3YJIbTATbBI OBYUEHUA
Yuyamuecs A0JKHBI 3HATh:

AHTPOIIOTC€HHBIC (DAKTOPHI;
XapakTep BO3ACHCTBUSA YelIoBeKa Ha Ouocdepy.

Yyammuecs J0KHBI YMETb:

INPUMCEHATh HA HNPAKTUKE CBECACHUA O BO3MOXHBIX IMOCICACTBUAX BIIMSAHHA XO03IHCTBEHHOU
NesITeILHOCTH YeJIOBEKa Ha Ouocdepy.

Ocnosnvle nonamusa. Aatpornoreaasie paxtopsl. Hoocdepa.

Tema 2.11 OCHOBHBIE 3KOJOI'MYECKHUE NPOBJEMbI COBPEMEHHOCTH (3 4)
AHTpOTIOTEHHOE BJIUsHUE HA aTMocdepy U ruapochepy.

Opo3ust nouBkl. [Ipupoanbie pecypchl U UX UCIOJIb30BAHUE.
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Ilpakmuueckue padomut

AHaIu3 1 olleHKa MOCIEACTBUM NeATeIbHOCTH YeJIOBEKA B DKOCHCTEMAX.
INPEAMETHBIE PE3YJIbTATHBI OBYUEHUS
Yuammecs D10JKHEI 3HATh:

XapakTep BO3/eiiCTBUS YeloBeKa Ha atMocdepy u runpocdepy;

MCTOYHUKH 3arps3HEHUs aTMoc(hepsl v THAPOChEpHI;

NPUYHHBI KUCJIOTHBIX JTOK/IEH, TapHUKOBOTO 3(dekTa 1 MOoSBICHHUS 030HOBBIX JIBID;
KJ1acCU(UKALIUIO DPO3UH MTOYBBL;

HeHcyepIraeMble U HCYepIIaeMble TPUPOIHBIE PECYPCHI.

VYyammecss 10KHBI YMETb:

OLOCHUBATDL IICPCIICKTHUBLI BJIMSAHUA XO3SMCTBEHHOM ACATCIIbHOCTH YCJIOBCKAa Ha 61/100(1)epy u
IIPpOrHO3UPOBATH IMOCJIICACTBUA X031 CTBEHHOM JACATCIIBHOCTH YCJIOBCKA.

Ocnoenvie nonamusn. 3arps3Henue atmocgepsl U rugpocdepsl. Iposus nous. KucinorHsie
noxau. [TapaukoBeIii 3¢ dexT. DKomornueckas karactpoda.
Tema 2.12 ITYTHU PEHNEHUSA 9 KOJIOI'MYECKHUX ITPOBJIEM (2 1)

[IpoGnembl palnMoOHaNbHOIO MPUPOIOIOIB30BAHUS, OXPaHbl MPUPOJIBI: 3alIUTa OT 3a-
I'PA3HEHU, COXpaHEHHE 3TAIOHOB MAMATHUKOB MPUPO/IbI, OOecrieueHre IpUpoAHbIMU pecypca-
MU HaceleHHUs IaHeTbl. OCHOBBI PallMOHAJIBHOIO IPUPOJONOIb30BaHUSA. MexayHapoaHbIe
npuponooxpansbie opranuzanuu 1 nporpammsl FOHECKO no oxpane npupons!.

Jemoncmpayusa. KapTbl 3a110BEIHBIX TEPPUTOPUI HALLIEH CTPAHBI.
Ilpakmuueckue padomut

AHanu3 1 oleHKa I1100aabHBIX KOJOTHYECKUX MPOOJIEM U MyTel X peleHusl.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
Yyamuecs JOIKHBI 3HATh:

CIOCOOBI M METO/IbI OXPAHbI IPUPOIBL;
CMBICJI COXPAaHEHHsI BUJIOBOTO pa3HO0Opa3usi; OCHOBBI PallMOHAIBLHOT'O PUPOI0NO0Ib30BAHUS;
3aIll0BEIHUKH, 3aKa3HUKH, HALMOHAJIbHBIE TapKH, KpacHyr0 KHUTY.

Yuyamuecs J0IKHbBI YMETb:

NPUMEHATh Ha MPaKTHKE CBEAEHHs O INIOOATbHBIX JKOJOTHYECKUX MpolieMax M MyTIX HUX
peueHusl.

Ocnosnvle nonamusa. Oxpana npupobl. ParmonanbsHoenpupoaonoib3oBanue. CeBoodbopoT.
3anoBennuk. 3akazHuk. Hanronansubeiil napk. KpacHas kuura.
Mesrcnpedmemmnnie ceasu

Heopeanuueckas xumus. Kucnopon, cepa, azot, pocdop, yriaepo, uX XMMUYECKHE CBOWCTBA.
OxpaHa IpUPOJIBI OT BO3ICHCTBUS OTXOJIOB XUMHUYIECKUX ITPOU3BOJICTB.

Qusuueckas ceocpaghus. Kiimmat 3eMin, KIMMaTH4ecKasi 30HaJIbHOCTb.

Qu3zuka. [ToHsATHE O 103€ U3TYyYEHUS U OMOIOTUYECKOM 3aIluTe.

METANPEIMETHBIE PE3YJIbTATBI OBYUEHUSA
Yyamuecs JOIKHBI YMETh:

paboTaTh ¢ yueOHMKOM, COCTABIIATh KOHCIEKT naparpada;
pa3pabarbIBaTh IJIaH-KOHCIIEKT TEMBbI, UCTIONb3YS pa3HbIe
HCTOYHUKU MH(pOpMAaLINH;
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e TOTOBHTH YCTHBIE COOOIEHUS U pedpepaThl HA 3aTaAHHYIO TEMY;
e  TI0JB30BATHCS MOMCKOBBIMU cucTteMamu MHTepHeTa.

JIMYHOCTHBIE PE3YJIbTATBI OBYYEHUSA

o [IposiBaeHne yyBcTBa pOCCUNCKOM I'pakJaHCKOM MICHTUYHOCTH, MATPUOTU3MA, JIFOOBU U yBa-
xeHust K OTeuecTBy, 4yBCTBA FOPAOCTH 3a CBOIO Poauny;

e OTBETCTBEHHOE OTHOLIECHHUE K yueOe, FTOTOBHOCTb U CIIOCOOHOCTh K caMO0Opa30BaHUIO;

e (opMupoBaHre MOTHBALMU K OOYUYEHHIO M TMO3HAHUIO, OCO3HAHHOMY BBIOOPY Oymymien mpo-
deccun;

e  CHOCOOHOCTH CTPOUTH MHIMBHUAYAIBHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO;

e (hopMupoBaHME LIEIOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS;

e coOIO/IEHUE MPABHJI TIOBEACHUS B TIPUPOJIE;

e YMEHHUE peajln30BaTh TEOPETUUYECKHE IO3HAHUS HA IPAKTUKE;

e  CHocOOHOCTH MPU3HABATH COOCTBEHHBIE OIIMOKU U UCTIPABIIATD UX;

e yYMEHHUE ApPIryMEHTUPOBAHHO U 0OOCHOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHMS;

e KPUTHYHOE OTHOIICHWE K COOCTBEHHBIM IOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a UX pe-
3yJIbTaThI;

e YBWKHUTEILHOE U T0OPOXKETATEIHHOE OTHOIICHUE K IPYTUM JIIOJISIM;

e yYMEHHE CIylaTh U CIABIIIATh APYTUX, BECTU AUCKYCCHUIO, ONIEPUPOBAThH (PaKTaMHU.

TemMaTH4yecKkoe MJIAHMPOBAHNE

10 KJIACC
TEMA KOJIMYECTBO HACOB KOJIMYECTBO HACOB
10 aBTOPCKOM IIporpamme 1o pabouyeii mporpamme
BBEJIEHHWE 1 1
PA3JIEJT 1. BUOJIOI'MA KAK 6 6
HAVYKA. METO/Ibl HAYYHO-
'O ITO3HAHUA
PA3JIEJI 2. KIIETKA 30 30
PA3JIEJI 3. OPTAHU3M 65 65
PE3EPB 3 -
Hroro: 105 102
11 KJIACC
PA3JIEJI 1. BUJT 64 65
PA3JIEJI 2. DKOCUCTEMBI 32 37
PE3EPB 9 -
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Hroro: 105 102

OBILEE KOJIMYECTBO 2104 204

Ilnanupyemblie pe3yabTaThbl H3y4YeHHsl Y4eOHOTro npeamera «buonocun»

B pesynbrare nzyuenus yue6Horo npeamera "buonorus" Ha ypoBHE cpeaHero obmiero odpaso-
BaHUS:

Boinycknuk na y2nyoneHnom yposne nayuumcs:

- OIICHUBATH POJIb OMOJOTHYECKUX OTKPHITHI U COBPEMEHHBIX MCCIICAOBAHNN B Pa3BUTHH HAYKH
Y B IPAKTUYECKOMN AEATEIbHOCTH JIFOACH;

- OIICHUBATH POJIb OMOJIOTHH B OPMUPOBAHUU COBPEMECHHON HAYYHOW KapTHHBI MUPA, TIPOTHO-
3UPOBATh MEPCIICKTUBEI PA3BUTHS OMOJIOTUH;

- YCTAaHABIIMBATh U XapaKTEPU30BATh CBSI3b OCHOBOMOJIATAIONINX OUOJIOTUYECKUX TTOHSITHI
(kyeTka, OpraHu3M, BUJI, IKOCHCTEMa, Onocdepa) C OCHOBOIIOIATAOIIMMHE ITOHATHSIMU JIPYTHX
€CTECTBECHHBIX HAYK;

- 000CHOBBIBATH CUCTEMY B3IJISI0B HA KUBYIO IPUPOAY U MECTO B HEH UeNIOBEKa, IPUMEHSS
OHMOJIOTUYECKHE TEOPUH, YICHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI KX TPUMEHH-
MOCTH;

- IPOBOJUTH Y4€OHO-HUCCIIEI0BATENBCKYIO NEATENILHOCTD 110 OMOIOTHH: BBIABUTATh THIIOTE3HI,
IUTAHUPOBATh paboTy, OTOMPATh U PeoOPa30BLIBATh HEOOXOAUMYIO HH(POPMAIUIO, TIPOBOAUTD
3KCHEPUMEHTBI, UHTEPIPETUPOBAThH PE3YJIBTATHI, 1€JIaTh BHIBOJbBI HA OCHOBE MOJYYEHHBIX pe-
3yJIbTaTOB;

- BBISIBIISITH M1 OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3AINU KU 3-
HU;

- YCTaHABIIMBATh CBS3b CTPOCHUS U QYHKIIMI OCHOBHBIX OMOIIOTUYECKUX MAKPOMOJEKYI, UX
pOJIBb B IpoIeccax KIETOYHOTO MeTabonmn3ma;

- pelmiaTh 3aJa4u Ha orpeaeneHue nocuenoarensHoctu HykineotuaoB JIHK n uPHK (MPHK),
antukonoHoB TPHK, mocinenoBarensHOCTH aMUHOKUCIIOT B MOJIEKYIe Oenka, MPUMEHSIsI 3HaHUS
0 pEeaKIMsIX MAaTPUUYHOTO CUHTE3d, FEHETHYECKOM KOJIE, IPUHIUITE KOMIIJIEMEHTAPHOCTH;

- IeJIaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOU30MIYT B MPOIECCAX MATPUYHOTO CHHTE3A B
clydae M3MEHEHUs MOCIIeI0BATEIbHOCTH HYyKIeoTu10B JJHK;

- cpaBHMBATh (ha3bl JEICHUS KIETKH; pelIaTh 3a1a4y Ha ONPEACIICHUE U CPAaBHEHHUE KOJINYECTBA
reHeTudeckoro marepuana (xpomocom u JIHK) B kmeTkax MHOTOKJIETOYHBIX OPTaHU3MOB B pa3-
HBIX (ha3zax KJIETOUYHOTI'O IUKJIa;

- BBISIBJISITH CYIIECTBEHHBIC IIPU3HAKU CTPOEHHUS KJIIETOK OPTaHU3MOB Pa3HbIX LAPCTB KUBOU
IPUPO/IbI, YCTAHABIMBATH B3aUMOCBSA3b CTPOCHUS U (DYHKIUI YacTeil U OpraHOUI0B KIIETKU;

- 000CHOBBIBATh B3aMMOCBSA3b MIACTUYECKOIO U SHEPTETUYECKOTr0 0OMEHOB; CPaBHUBATH MPO-
LECChI IUTACTUYECKOTO U SHEPTETUUECKOr0 0OMEHOB, MPOUCXOIALINX B KJIETKAX KUBBIX Opra-
HU3MOB;

- OIPENEATh KOJIUYECTBO XPOMOCOM B KIIETKAX PACTEHUK OCHOBHBIX OTAEJIOB HA Pa3HBIX dTarax
JKU3HEHHOI'0 LIMKJIA;

- pelaTh TeHeTUYECKUE 3a/1aUu Ha TUTHOPUIHOE CKPEIUBaHUE, CIICTITICHHOE (B TOM YHCIIE Clie-
TUICHHOE C TI0JIOM) HacJeI0BaHUE, aHATH3UPYIOIIee CKpelBaHUe, IPUMEHsIS] 3aKOHBI HACIIe I~
CTBEHHOCTH U 3aKOHOMEPHOCTH CLEINJIEHHOIO HACJIEI0BAHUS;
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- pPacKphIBaTh MPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHUM, apTyMEHTUPOBATh HEOOXOAUMOCTh Mep
IpeynpexIeHus TaKuxX 3a00IeBaHMI;

- CpaBHUBATh pa3HbIe CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

- XapaKTepU30BaTh OCHOBHBIE ATAIbl OHTOT€HE3a OPraHU3MOB;

- BBISIBJISITH IPUYMHBI U CYIIECTBEHHbIE MPU3HAKK MOAU(PUKAIUOHHON U MyTallHOHHOM H3MEH-
YUBOCTH; 0OOCHOBBIBATH POJIb U3MEHUYUBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpE;

- 000CHOBBIBATh 3HAYEHHE PA3HBIX METOJIOB CENIEKLIUU B CO3JAHUU COPTOB PACTEHUI, TOPOJI KU-
BOTHBIX U ITAMMOB MUKPOOPTaHHU3MOB;

- 000CHOBBIBATH MPUUMHBI U3MEHSIEMOCTH U MHOTOOOpa3usi BUIOB, IPUMEHSISI CHHTETHYECKYIO
TEOPHIO IBOJTIOLNH;

- XapaKTepU30BaTh MOMYJIALNIO KaK €AMHUILY SBOJIOIUH, BUJI KaK CHCTEMaTHUECKYIO KaTErOPHIO
U KaK pe3yNbTaT 3BOJIOLUH;

- YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

- COCTaBJISITh CXEMBI MIEPEHOCA BEUIECTB U YHEPTUU B IKOCHCTEME (CETU MUTAHMUS ), TPOTHOZUPO-
BaThb UX UBMCHCHUS B 3aBUCUMOCTH OT UBMCHCHU A (i)aKTOpOB CpCabl;

- apryMEHTHPOBATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIICHUIO K AKOJIOTHYECKUM MpodIeMaM 1
MOBEJICHUIO B IPUPOIHON CpELIE;

- 000CHOBBIBATh HEOOXOJMMOCTh YCTOHUMBOTO Pa3BUTHS KaK YCIOBHS COXpaHEHUs Onochepsr;
- OUCHUBATDH IMMPAKTHUYCCKOC U 9 TUYCCKOC 3HAUCHUEC COBPCMCHHBIX I/ICCJIGIIOBaHI/If/'I B 6I/IOJIOFI/II/I,
MEIHIIHE, YKOJIIOTUH, OMOTEXHOJIOTUH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

- BBISIBJISITH B TEKCTE OMOJIOTMYECKOTO COJIEPKAHMS TIPOOJIEMY U apryMEHTUPOBAHHO €€ 00bsIC-
HSITh;

- IPEICTABIATH OMOJIOTHUYECKYI0 HH(POPMAIIHIO B BUE TEKCTA, TAOIHIIBI, CXEMBI, TpaduKa, Jra-
T'paMMBbI U ACJIATh BBIBOJAbI HA OCHOBAHUUW NPCACTABJICHHBIX JAHHBIX; HpeO6p2130BI>IBaTI) rpa(bmc,
Ta0NMILy, AUArpaMMy, CXeMY B TEKCT OMOJIOTUYECKOTO COACPKAHUS.

Boinycknuk na y2nyonennom ypoene noyuum 603MOHCHOCHb HAYUUMbCA:

- OpPraHU30BBIBATH U IIPOBOUTH MHIUBHIyaIbHYIO UCCIIEIOBATENbCKYIO AEATEIBHOCTD 10 OHO-
JoTUM (U pa3padbaThIBaTh HHIMBUYaTbHBINA MTPOEKT): BBIABUTATh TUIIOTE3bI, IUTAHUPOBAThH pa-
60Ty, 0OTOMpaTh U MPEOOPa30BBIBATH HEOOXOIUMYIO HH(POPMALIUIO, TPOBOAUTH IKCIIEPUMEHTHI,
MHTEPIIPETUPOBATH PE3YJILTATHI, J€JIaTh BEIBObI HA OCHOBE IOJYyYEHHBIX PE3YJIbTAaTOB, IPEI-
CTaBJIATH NIPOJYKT CBOUX MCCIIEN0BAaHUN;

- IPOrHO3UPOBATh MOCIIEICTBUS COOCTBEHHBIX UCCIIEAOBAHUM C YIETOM ITHUECKUX HOPM U IKO-
JIOTMYECKUX TpeOOBaHUIi;

- BBIJICJIATH CYIIECTBEHHbIE OCOOCHHOCTH KM3HEHHBIX LIUKJIOB MIPEICTABUTENIECH Pa3HBIX OT/AEIOB
pacTeHUi U THIOB KUBOTHBIX; H300pakaTh IIUKJIbI PA3BUTHS B BUJIE CXEM;

- QHAJIM3MPOBATh U UCIOJIb30BATh B PEIIEHUH YUE€OHBIX U MCCIIEJ0BATENIbCKUX 3a/1a4 HHpOpMa-
IIUIO0 O COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUU, METUIIMHE U SKOJIOTHH;

- apryMEHTHPOBaTh HEOOXOAUMOCTh CUHTE3a €CTECTBEHHO-HAYYHOT'0 U COLIMOTYMaHUTapHOTO
3HAHUS B ANI0XY MH(OPMaLMOHHON IUBUIIM3AIINH;

- MOJIETTUPOBATh U3MEHEHHUE YKOCUCTEM T10]1 BIMSHUEM Pa3INYHbIX IPYII (PaKTOPOB OKPYXkKato-
el cpenpl;

- BBISIBJISITH B MPOIIECCE UCCIIEIOBATENIbCKON ACSITETbHOCTH MOCIEACTBHS aHTPOIIOT€HHOT O BO3-
JEHCTBHUS Ha SKOCUCTEMBI CBOETO PErHOHa, MPeAiaraTh Coco0bl CHIYKEHUS aHTPOIIOT€HHOTO
BO3/ICICTBUS Ha SKOCUCTEMBI;

- HCII0JIb30BaTh MPHUOOPETEHHbIE KOMIIETEHIIMH B TPAKTUYECKON JAESITEILHOCTU U TIOBCETHEBHOM
YKU3HH JIJ1s1 TPUOOPETEHUS OTBITA AeTEHLHOCTH, MPEAIIECTBYIONIEH MpodhecCHOHATBHOM, B OC-
HOBE KOTOPOH JIEKHUT OMOJIOTHS KaK Y4eOHBIH MpeIMerT.
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1.buonorus. 10-11 k. [Iporpammer: yaeOHO-MeToanueckoe nocodue/ N.b.Aradonosa,
H.B.babuues, B.1A.CuBormna3os.-M.:JIpoda, 2019. — 148 c.

2.buonorus. 10 kacc: ba3oBerit u yrinyOnennsiit ypoBau: yaeOnuk/ U.b.AragoHosa,
B.N.Cusornazos.- M.: lIpoda, 2020. — 256 c.

3.bormanosa T.JI., ConogoBa E.A. buonorus. CipaBOYHHMK [UIsl CTApIICKIACCHUKOB M MOCTY-
naroimux B By3bl. — M.: ACT-nipecc, 2006.

4.buonorus 10-11. Ilpaktukym mist yuammxes 10-11 kimaccoB o011eo0pa3oBaTeabHbIX YUpExK-
nenuii. [Tpodunpaeiii ypoBens. /I.M. Hpimmmn, O.B. Cabnuna, JI.B. Briconkas, I1.M. bopo-
muH/ - M.: IIpocsemenue, 2008, - 143 c.

HNuTepHeT-pecypceb:
WwWw.bio.1september.ru- mist yunreneit "S5 uay Ha ypoxk Buonoruu".
WWww.bio.nature.ru
www.edu.ru - 6udmmotexa LICOP
WWW.Sbio.info.ru — HoBocTu Ouosoruu
www.edioS.ru - sHUKIONE s
www.km.ru/educftion - sHiuknONIE MU
www.informatika.ru — snexkrponsslii yueOHuk "Buosornsa" (Bep. 2.0 - 2000) u3 nukia
"OOyuaroniye SHIMKIONEANH" . - YUeOHbIH Kypc, KOHTPOJIbHBIE BOIPOCHI.
www.ege.edu.ru — moBoctu o EI'D, marepuansr ET'D
www.fipi.ru — remarnueckue Tectsl EI'D, mpoOubie Bapuantsl EI'D
WWW.it-N-ru — caifT TBOPYECKUX yuuTeNel (pe3eHTaIlMi U METOANYEeCKUE pa3paboTKu
yuuTeneil)
http://viki.rdf.ru — nerckue mpeseHTanum
WWW.ProsV.ru — mpe3eHTau 1 METOANYECKUe pa3paboTKH yIuTeNne
Www.openklass.ru - mpe3eHTaIuu K ypoxKy
WWW.pedsovet.org - npe3eHTanuu K ypoky
www.internet-school.ru — BupTyasbHas 1mKoja (MaTepuajbl K ypoKam)
www.school.bakai.ru — BupryansHas mkona bakaii (Matepuaibl K ypokam)
WWW.UroKi.ru - MaTepuasl K ypokam
http://college.ru - paszaen "OtkpbiToro Koyuiemka" mo buonoruu. YueOuuk, moaenu, On-
line TecTsl, yuuTernio.

Hemoncmpayuonuvie nocoous»

Komnnexmor mabnuy no obweti 6uonozuu:

-l{uTonorus u reHeruka

-DBOJIIOIIMOHHOE YYCHUE U IKOJOTUS

Mynsasxcu u mooenu

-HwxHss 9emocTh Tei1eTp0eprckoro 4eaoBeKxa.

-Kpecren u Ta3 M01010r0 OpaHryTaHra.

-Uepen nasiuHAa.

-broct mummanse.

-brocT nurekanTpona.

-Broct aBcTpanonureka.
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-broct Heanepranba.

-broCT KpoMaHbOHIIA.

-BIOCT a3MaTCKO-aMEpPUKAHCKOW PaChI.
-BrocT sKBaTOpHANTBLHOMN pachl.

-brocT eBpa3suiickoi pacsl.

-CTtpoeHue KJIETKH.

-TunnyHbIe OHOIICHO3HI.

-JleneHne KIeTKH.

-Mimoctpannu 3akoHOB Menaens.
-HaGop mynsixkeit ruOpuIHBIX U MOTUIIOUTHBIX pacTEHUI
T'epbapuii

-I'epOapuii ceMelCTB IIBETKOBBIX PACTEHUH C ONPEACIUTEIbHBIMU KapTOYKAMHU

-Baxxnenmme KyJIbTypHbIE paCTEHUS

-JlekapcTBEHHBIE pacTEHUS

-PacteHus-Me10HOCHI

-$InoBUTHIE U BpEHbIE pACTEHUS

-I'epbapuii 1o otnenam pacTeHuit

Pazoamounwiii mamepuan

-PynumenTapHbie opranbl HO3BOHOYHBIX

-I"omoJtorus mieueBoro U Ta30BOro Mosca Mo3BOHOYHBIX
-Bu1bl 3aIIMTHBIX OKPACOK

-IIpumepsl 3alIUTHBIX TPUCTIOCOOICHHM Y ) KUBOTHBIX
-AHaJIOTUYHbIE OPTaHbl 3aIUTHl PACTEHUH OT TPABOSIIHBIX KUBOTHBIX
Ilpubopol

-JIyna

-MuKpockon cBeTOBOM

-Habop mukpomnpenaparos mo obmiei Onosoruu
Oobopyoosanue yenmpa «Touka pocmay

[udposas nabopaTopust Mo OUOJIOTUH:

1.JIaTunK BIIQXKHOCTH

2.JlaTarK OCBEIIEHHOCTH

3. datuuk pH

4. Jlatuuk Temmnepatypsl ot -20 g0 +140°C

5.JlaT4uK TeMmepaTyphl OKpyXkaromie cpeasl ot -20 10 +40°C
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