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1. TlosicHuTeJBbHas 3aNIMCKA

Pabouas nmporpamma no BMOJIOT' MU pa3paboTrana Ha OCHOBE:!

e ®denepanbHoro 3akoHa P® ot 29.12.2012 Ne 273-®3 "OO6 oOpa3oBaHuu B
Poccuiickoit denepanum», ct. 2, 1. 9;

e @enepalibHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEeNbHOTO CTAaHIApPTa CPEIHEro
oOuiero obpazoBanus (yTB. IpukazoM MuHucrtepcTBa odpasoBaHust U Hayku PO ot 17
Mas 2012 r. N 413). [ToanyukT 6 usmenex ¢ 7 asrycrta 2017 r. - [Ipukaz MunoOpHayku
Poccum ot 29 nrons 2017 r. N 613

o @enepalibHOTO TMEpeyHsT Y4YeOHUKOB, PEKOMEHJIOBaHHBIX MUHHCTEPCTBOM
oOpa3oBanusi u Hayku P® K WHCHOJIB30BaHMIO B 00pa3oBaTeIbHOM IIpOLIECCE B
00111600pa30BaTEIIbHBIX YUPEIKICHUIX

e OcHOBHOW 00pa3oBaTeIbHONW MPOTPAMMON CpETHEro OoOIero oOpa3oBaHUS
MAOQOY «JIuneit Ne3» r. UeGokcapsr,

e VYyebnoro miana MAOY «Jluneit Ne3» r. YeGokcapsl;

e [lpumepHOW OCHOBHOM 0Opa3oBaTeNbHONW MPOrpPaMMBbl CPEIHEro  OOILIero
o0Opa3zoBaHus;

e [IporpamMmbl pa3BUTHS YHUBEPCAIBHBIX Y4eOHBIX neiicTBruii MAOY «Jlumeit No3y
r. UeOokcapbl py MOTy4YE€HUHU CPEIHEro 001ero oopa3oBaHus;

e Paboueii nporpammsl Bociutanusgs MAOY «Jlureit Ne3» r. UeGokcapsl.

B paboueii mporpamme coOnrofaercs NPEeeMCTBEHHOCTh C IporpaMMaMH OCHOBHOI'O
oOmero oOpa3oBaHHs, B TOM 4YHUCIE U B HCIOJB30BAHMM OCHOBHBIX BHUJOB Yy4eOHOI
JEATETLHOCTH O0yUYarOIINXCA.

Jannas paboyas mporpamMma peanu3yercs IMpH HCIOJb30BaHUM YUeOHUKOB A.B.
Tepemona, P.A. IlerpocoBoii «buonorus. 10 kmacc. [Ipodunsneiii ypoBens.» u «buomorus. 11
knacc. Ilpodunbablii ypoBeHb». [IporpamMma coctaBieHa B COOTBETCTBHM C TPEOOBAHUSIMH K
pe3ynbTaram CpEIIHETrO o0uiero o0Opa3oBaHus, yTBEpkKACHHbIMU DeiepaibHbIM
rocy/IapcTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM CPEAHETo 001Iero oopa3oBaHusl.

[Iporpamma pa3zpaborana ¢ yu€ToM aKTyaJbHBIX 33724 00y4EHUs, BOCIIUTAHUS U PA3BUTH
oOyuaromuxcs. [IporpaMMa yduThIBaeT ycloBHS, HEOOXOAUMBIE ISl pa3BUTHs JTUYHOCTHBIX U
M03HABATEJIbHBIX KAUYECTB O0yUYaIOLIUXCS.

[Iporpamma  BkIO4WaeT 0O0s3aTeNbHYI0 4YacTh Y4eOHOrO  Kypca, H3JI0KEHHYIO
B «[IpumepHOl OCHOBHOW 00pa3oBaTeNbHON MporpaMMe MO OWOJOTHM Ha YPOBHE CPEIHETO
oOmiero odpazoBaHus» U paccuuTaHa Ha 204 yaca.

OcBoeHue mnporpaMMmbl 1O OWUOJOTHM OOECIEYMBACT OBJIAJCHHE OCHOBAMH yueOHO-
UCCIIEI0BATEIbCKON JEATENbHOCTH, HAYYHBIMU METO/IaMHU PEIIeHUS PA3IUYHBIX TEOPETHUECKUX
U TIPAKTHYECKUX 3aj1ad.

N3zyuenue 6uosorun Ha yIIIyOJI€HHOM yYpOBHE OpPUEHTHUPOBAHO Ha
oOecrnieueHne o011e00pa3oBaTeNIbHON U OOIIEKYIBTYPHOM MOATOTOBKU BBIITYCKHUKOB.

Lenu peanuszanuu NporpaMMsl:

e OCBOEHHE 3HAHMI O OMOJOTHYECKHX CHUCTEeMax (KJIETKa, OPraHU3M, BHJI, IKOCHUCTEMA);
UCTOPUU pa3BUTHSI COBPEMEHHBIX IPEJICTaBIEHUH O >KMBOM NpUPOAE; BBIJAIOIIUXCS
OTKpPBITHSIX B OMOJOTMYECKON HayKe; pojii OMOJIOrMuecKkoil Haykh B (pOpMHpOBaHUU
COBPEMEHHOM eCTeCTBEHHOHAYYHOH KapTHHBI MUpa; METOaX HAyYHOTO IMO3HAHMS;

e OBJIA/IeHHe YMEHUSIMM OOOCHOBBIBATH MECTO W pOJIb OHOJOTMYECKMX 3HAaHUH B
NPaKTUYECKON AEATENbHOCTU JIIOAEH, Pa3BUTUU COBPEMEHHBIX TE€XHOJIOTHI; IPOBOJUTH
HaOJFOIGHUST 32 DKOCUCTEMaMH C IENIbI0 WX ONHCAHWS W BBISIBICHUS €CTECTBEHHBIX H
AQHTPOIIOTEHHBIX W3MEHEHMH; HaXOJIUThb W AaHAJIM3UPOBATh HH(POPMALHUIO O HKHUBBIX
00BCKTaX;

e pa3BUTHe [I0O3HABATEJIbHBIX  WHTEPECOB,  HMHTEUIEKTYyalbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH B IMpOIecce M3yUSHHS BBITAIONIMXCS TOCTHIKCHUN OWOJIOTHH, BOIIEIIINX
B O0IIEYETOBEUYECKYI0 KYIbTYPY; CIOXHBIX M HPOTUBOPEUMBBIX IMyTeH pa3BUTHSA
COBPEMEHHBIX HAYYHBIX B3IJIAJOB, WACH, TCOPHUH, KOHIEHIMHA, Pa3UYHBIX TUTOTE3 (O
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CYIIHOCTH M TIPOMCXOXKICHUU >XHM3HH, 4YeJIOBEKa) B XOAe pabOThl C pPa3IMYHBIMU
UCTOYHHUKAMU HH(OpMaInH;

e BOCHUTAHUE YOSXKICHHOCTH B  BO3MOXKHOCTM  IIO3HAHHWSI  JKMBOW  NIPUPOJBI,
HEOOXO0IMMOCTH OEpEeXHOro OTHOIICHUS K IPUPOJHOI cpeie, COOCTBEHHOMY 3/10pOBBIO;
YBXCHUS K MHCHHIO OIIIOHEHTA MPH 00CYKACHUH OMOJIOTHYECKHX MPOOIeM

3ajlauy pean3alyy NporpaMMsl:

® O3HAKOMJICHHE OOYyYaroIIMXCS C METOJaMU ITO3HAHUS HPUPOIBI, MECTOM H POJIBIO

€CTECTBEHHOHAYYHOI'O, B TOM YHCJIE€ M OMOJIOTHYECKOTO 3HAaHMS B OOIIEYETIOBEUECKON

KYJbTYpE;

® OCBOCHME OOY4YaIOIIMMHKCS 3HAHWH O MHOTOOOpa3He Tej, BEIIECTB U SIBICHUH >KUBOU

OpUpOIbl; (PU3HKO-XMMHUYECKOH OCHOBE NPOMCXOMAIIMX B OHUOJIIOTMYECKHUX CHCTEMax

IPOLIECCOB;

® CO37JaHME YCIOBUH JUIA JalbHEHIIEro pa3BUTHS YMEHHUS paboTaTh C pa3IMYHBIMU
UCTOYHMKAMU HMH(OPMAMM O TPUPOTHBIX OOBEKTAX U SBICHUAX, HCCICJOBAHUAX B
€CTECTBEHHBIX HayKax, (hakTopax 3/0POBbS U PUCKA JJIsl OPraHU3Ma YEJIOBEKa;

o COI[GIZCTBHC CTAHOBJICHUIO Y 06y“IaIOHII/IXCH OEJIOCTHOI'O MBIINIJICHUA, MBICIIMTCIBHBIX WU
TBOPUYECKHX OIEpalMi, CBA3aHHBIX C HM3y4eHHUEM OHMOJIOTMYECKHX CHCTEM U MPOIECCOB;
paccMOTpeHHeM NpoOJieM pa3BUTHUSA ECTECTBEHHOHAYYHOrO, B TOM 4YHCIE OHOJIOTHYECKOrO
3HAHMUS, €T0 MPAKTUYECKOTO UCITIOIB30BAHUS YETIOBEKOM JIJIsl XO3IHCTBEHHOH ESITENbHOCTH;

e co3laHue YCJIOBHH s (OPMHPOBAHHMA Yy OOYYaIOIIMXCS ECTECTBEHHOHAYYHOIO
MHPOBO33pEHUS, IIEHHOCTHOTO OTHOIICHHS K IPHPOJIE, COOCTBEHHOMY 3/10pOBBIO; OOIIEH
KYJbTYPBI IIOBCACHUA B MIPUPOAC: MHTCTpAall €CCTCCTBCHHOHAYYHBIX 3HAHWH B O6Hly10 CUCTCEMY
HAaY4YHBIX U COIIMOTYMaHHUTAPHBIX 3HAHHH.

Mecto yueOHOro npeimMera, Kypca B y4eOHOM IUIaHE:

Jlist m3ydenwnst Ouosorun orBoautcst 204 daca 3a 2 rojga o0y4deHUs.
10 xmacc - 102 gaca B roj (3 yaca B HEZCIIO)

11 xmacc - 102 gaca B roj (3 yaca B HE/IEIO)

2. Pesyabtatbl ocBoenusi ydyedHoro mpeamera «BHOJIOT'US» nHa yrioyGreHHOM
YPOBHE:

2.1. JTuunocmmuvwle pe3ynvmamal OCBOSHUSI OMOJIOTHUH:
— opHueHTanus oOyyaroIlMXCs Ha peaqu3aliio0 MO3UTHUBHBIX JKM3HEHHBIX MEpPCIEKTHB,
WHUIMATUBHOCTh,  KPEaTUBHOCTh, TOTOBHOCTh M  CHOCOOHOCTh K  JIMYHOCTHOMY
CaMOOIIpeIeNIEHUI0, CTIOCOOHOCTh CTAaBUTh LEJIU M CTPOUTDH KU3HEHHBIE IJIaHBI;
— TOTOBHOCTh M CIOCOOHOCTh OOydYaloIUMXCsl K OTCTAaUBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT0 MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0aThIBaTh COOCTBEHHYIO MO3UIIMIO 110
OTHOUIEHHUIO K OOILECTBEHHO-TIOJIUTUYECKUM COOBITHSIM HPOILIOrO M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS, U OCMBICIEHUS UCTOPUH, JyXOBHBIX LIEHHOCTEW U JOCTHKEHHUI HAIleW CTPAHBbI;
— TPaXIOAaHCTBEHHOCTb, TPAXJAHCKas IIO3MIMS AKTUBHOIO W  OTBETCTBEHHOI'O WICHA
poccHiicKoro oOIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLMOHHBIE MpaBa U OO0S3aHHOCTH,
YBXKAIOIIEI0 3aKOH W  IPABONOPSAJAOK, OCO3HAHHO IPUHUMAIOIIETO  TPaJULHOHHBIE
HallMOHAJIbHBIE M O0IleYesIOBEeYeCKHe T'yMaHHUCTUYECKHE U JEMOKPAaTHYeCKHe IEHHOCTH,
TFOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM JKU3HU;
— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM
MPAKTUKH, OCHOBAaHHOE Ha JAMAJore KYyJIbTYyp, a TaKXe pa3nyHbIX (GopM OOIIECTBEHHOTO
CO3HAaHMUsI, OCO3HAHHUE CBOEr0 MECTA B IOJIUKYIBTYPHOM MUDE;
— pa3BUTHE KOMIETEHIUH COTPYAHUYECTBA CO CBEPCTHHKAaMH, JETbMU MIAJILIETO0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIe0BaTENbCKOM,
MPOEKTHOHN U IPYTUX BUIAX AESITEIbHOCTH.
— MHUPOBO33pEHHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH, 3HAYMMOCTH
HayKd, TOTOBHOCTb K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE JOCTOBEPHOM



uH(popMaliell 0 MEepeqoBbIX JOCTHKEHUAX U OTKPBITUSX MHPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;
— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpPa30BaHUIO, HA IPOTSHKEHUU
BCEH JKM3HHM; CO3HATEJIbHOE OTHOIIEHHE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIENHOM npodeccuoHaNbHON U 00IIeCTBEHHOM NeATEIIbHOCTH.

2.2. Memanpeomemmnule pe3yibmampl OCBOCHUS OMOJIOTUH
Memanpeomemmnuwle pe3yibmamol.

1. Peeyrsmusgnvie ynusepcaibHvle yueOHbie 0elcmausl

— CaMOCTOATEIBHO ONPEAENATh LIeNU, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, 10 KOTOPHIM MOMKHO
OIPEAEIUTD, YTO L€ IOCTUTHYTA;
— OLICHUBATh BO3MOXKHBIE IMOCIEACTBUS JOCTHIXKEHHUS IOCTABJICEHHOM WLENU B JESATENbHOCTH,
COOCTBEHHOM JKM3HM M JKU3HHU OKPYXKAIOLIUX JIFOJEH, OCHOBBIBASICh HA COOOPaKEHUSAX ITHKU U
MOpaJH;
— CTaBUTb M (OPMYJIHMPOBaTH COOCTBEHHBIC 3a/aud B OOpa30BaTEIbHOW [EATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;
— OIICHHMBATh PECYPCHI, B TOM YHCIIC BpeMsl U Jpyrue HeMaTepHajabHble Pecypchl, HEOOXOAMMBbIE
JUTSL TOCTHXKEHUS TIOCTAaBJICHHOM 1IN,
— BBIOMpaTh MyTh JOCTHXKCHHS II€TH, IUIAHHPOBATh peEIIeHHE TIOCTAaBICHHBIX 3a7ad,
ONTUMM3UPYS MaTepHAIIbHBIE U HEMaTepPHAIbHbIEC 3aTPAThI;
— OpraHu3oBbIBaTh OS(Q(EKTUBHBIA TIOMCK PECypCcoOB, HEOOXOOUMBIX Ul JOCTHXKEHHS
MOCTaBIICHHOW 1ENIH;
— COIOCTABJIATH MOJIYUEHHBIN PE3yJbTaT IEATEIbHOCTH C IOCTABJIEHHOM 3apaHee 1eNbIO.
2. [lo3nasamenvHvle yHUBEpcaivbtble yueOHble Oelicmaus
- UCKaTh M HAaxXOAWTh OOOOIIEHHBIE CHOCOOBI pElIeHHs 33734, B TOM YHCIE, OCYIIECTBISTh
pa3BepHYTHI HH(POPMAIMOHHBII TOUCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yuyeOHBIE U
MO3HABATEIIbHbBIC) 3a1a4H;
- KPUTHYECKU OIEHUBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO C Pa3HBIX MO3HIIMIA, pACIIO3HABATD
U QUKCHPOBATH POTUBOPEYHS B UHPOPMALIMOHHBIX HCTOUHUKAX.
3. Kommynuxkamuenvie yHugepcaibHbvle yuednvie 0elcmausl
- OCYUIECTBJIATH JIEJIOBYI0O KOMMYHUKAIIMIO KaK CO CBEPCTHUKAaMH, TaK M CO B3pOCIBIMHU (Kak
BHYTpHU 0Opa30BaTeNbHONW OpraHu3alllM, TaK W 3a €€ IpejesiaMHu), MoA0upaTh MapTHEPOB IS
JIEIIOBOM1 KOMMYHUKALIUKA HUCXOJS U3 COOOpa)KeHUM pe3yIbTaTUBHOCTU B3aUMOJAEHMCTBUSI, a HE
JUYHBIX CUMIATHIA;
- KOOPAMHHPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX pPEATBHOT0, BUPTYAIBHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;
- pa3BepHYTO, JOTUYHO U TOYHO M3JIAraTh CBOIO TOUYKY 3PEHMSI C MCIOJB30BAHUEM a/I€KBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEICTB;
- pacrno3HaBaTh KOH(IMKTOI€HHbIE CUTYallUH M MPEeNOTBPAIaTh KOH(MIUKTHI 1O MX aKTUBHOU
(a3pl, BbICTpaWBaTh JAEJIOBYI0 U OOpa30BaTEIbHYIO KOMMYHUKAIUIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYXJICHUM.

1) pa3BuTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIIEKTYallbHBIX M  TBOPYECKUX
crocobHocTeH

2) TNOHUMaHHE OTBETCTBEHHOCTH 4YelloBeKa 3a CBOM JCWCTBHUS, Kacaroumecs
B3aUMOOTHOUIEHUH C MPUPOION

3) yBaKeHHUE K TBOPIIAaM HAyKH U TEXHUKHU

4) oTHOLIEHHE K OMOJIOTHHU KaK K 3JIEMEHTY OOIIeueI0BEYECKOMN KYIbTYpHI;

5) caMOCTOSITEILHOCTD B TPUOOPETEHUU HOBBIX 3HAHUHM U MPAKTUYECKUX YMEHU;

2.3. IIpeomemmnvie pe3yrvmamut ocBoeHus yaeOHoro npeamera «bBUOJIOT M ».

BeinycKkHUK HA yriiy0JIeCHHOM YPOBHE HAYYHUTCS:



OLIEHUBATH POJIb OMOJIOTHUECKUX OTKPBITHUM W COBPEMEHHBIX HCCIICIOBAHUN B Pa3BUTUH HAYKH
Y B IPAKTAYECKOMN AECATEIBHOCTH JIFOACH;

OLIEHUBATH POJb OWOJOTHM B (OPMHUPOBAHMH COBPEMEHHOW HAYYHOW KapTHHBI MHpA,
MIPOTHO3HPOBATH MEPCIICKTUBBI PA3BUTHS OMOJIOTHH;

YCTAHABJIUBATh M XapaKTepPH30BaTh CBS3b OCHOBOIIOJIATAIONIUX OWOJIOTHYECKUX TTOHSTHHA
(kJeTKa, OpraHu3M, BUI, YKOCHCTeMa, Ouocdepa) ¢ OCHOBOIOJIATAIONIMMH TOHITUSIMH JPYTUX
€CTECTBEHHBIX HAYK;

000CHOBBIBATH CHCTEMY B3IJIAJIOB Ha YXMUBYIO MPUPOAY U MECTO B HEH 4YeJIOBEeKa, MPUMEHSS
OMOJIOTHYECKUE TEOPHHM, YYCHHUs, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHUIBI HX
MIPUMEHUMOCTH;

NMPOBOJIUTH Y4eOHO-HCCJIEN0BATEIbCKYIO JACATEIHPHOCTD 110 OWOJIOTHU: BBIIBUTAaTh THIIOTE3HI,
IUTAHUPOBATh PadoOTy, OTOMpPATh U MPEOoOPA30BBIBATE HEOOXOAUMYIO WH(OPMAIIHIO, TPOBOIUTH
SKCIIEPUMEHTBI, UHTEPIPETUPOBATh PE3YJbTAThI, JI€JIaTh BBIBOALI HAa OCHOBE MOJYYEHHBIX
pe3yJIbTaTOB.

BBISIBJISITh U 000CHOBBIBATD CYIICCTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEH

OPraHU3aLUU KU3HU;

YCTAaHABJIUBATH CBSI3b CTPOCHUS M (PYHKIMI OCHOBHBIX OMOJOTMUYECKHX MaKPOMOJIEKYH, MX
pOJIb B IpoIeccax KIECTOYHOTO METaboIn3Ma;

pelmiaTh 3aJa4M Ha ompeneneHue nocienoBatenbHocTH HykieoTunoB JJHK u uPHK (MPHK),
antukosioHoB TPHK, nmocnenoBaTenbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oenka, IpUMEHsIs 3HaHUS
0 pEeaKMsAX MATPUYHOTO CUHTE3a, FTEHETUUYECKOM KOJI€, IPUHIIMIIE KOMILIEMEHTAPHOCTH;

AeJaTh BbIBOJAbI 00 M3MEHEHUSAX, KOTOPHIE MPOU30MAYT B MPOIIECCax MATPUYHOTO CHUHTE3a, B
clly4yae U3MEHEHHs nociieqoBaTebHOCTH HyKieoTua0B JJHK;

cpaBHUBATH (a3bl JICIICHUS KJICTKH; PEIIaTh 3aJa4d Ha ONPE/ICICHUE U CPAaBHEHUE KOJIMYSCTBA
reHetudeckoro mMarepuana (xpomocom u JIHK) B KileTkaX MHOTOKJIETOYHBIX OPraHU3MOB B
pasHbIX (ha3ax KICTOYHOTO IIUKJIIA;

BbISIBJISITh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS KIJIETOK OPraHU3MOB PA3HBIX LAPCTB KUBOMU
MIPUPOJIBI, YCTAHABIMBATH B3AaHMOCBSI3h CTPOCHUS U (DYHKITUI YacTeil 1 OpraHOUI0B KJICTKH,
000CHOBBIBATH B3aUMOCBSI3b IJIACTUYCCKOTO U DHEPTETUICCKOTO OOMEHOB;

CPaBHUBATH MPOIECCHI INTACTUYECKOTO U YHEPTETUYECKOT0 0OMEHOB, MPOUCXOIAIINX B KIETKAX
JKUBBIX OPraHU3MOB;

onpeaeasiTb KOJUYECTBO XPOMOCOM B KJIETKAaX PACTEHUN OCHOBHBIX OTJIEJIOB HAa Pa3HbIX 3Tamnax
JKM3HEHHOTO 1IUKJIA;

pemiaTh T€HETHYECKUE 3aJa4l Ha JUTHOPUIHOE CKpEIIMBaHWE, CIEIUIEHHOE (B TOM YHUCIE C
MOJIOM) HacJeI0BaHUE, aHAIM3UPYIOIee CKPEIIMBaHIe, TPUMEHSS 3aKOHBI HACIIECTBEHHOCTH U
3aKOHOMEPHOCTH CUEIJIEHHOTO HACIEe0BaHUS;

PacKpbIBATh MPUYHMHBI HACIEICTBEHHBIX 3a00JI€BaHM, apTyMEHTHPOBATh HEOOXOAUMOCTh MEp
MPEAYNPEXKIACHUS TAKUX 3a00JIEBAHMIA;

CPaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

XapaKTepu30BaTh OCHOBHBIE 3TAallbl OHTOT€HE3a OPraHU3MOB;

BbIIBJISATHh TNPHYMHbI U CYIIECTBEHHbIE MPU3HAKKM MOAU(PUKAIMOHHON M MYyTallMOHHON
W3MEHYHUBOCTH;

000CHOBBIBATH POJIb H3MEHUYUBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM OTOOpE;
000CHOBBIBATb 3HAYECHHE PA3HBIX METOJIOB CEJEKIMHA B CO3JIAHUU COPTOB PACTEHH, MOPOJ
JKAUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBATH TPUYUHBI U3MEHSIEMOCTH W MHOTO00pa3usi BUIOB, MPUMEHSSI CHHTETHYCCKYIO
TEOPHIO IBOJIIOLINY;

XapaKTepu30BaTh NOMYJIAIMIO KaK €IMHUILY BOJIIOLNH, BUJl KaK CHCTEMAaTUYECKYIO

KaTerOpHIO U KaK pe3yabTaT HBOJIOLUY;

YCTAHABJIMBATDH CBS3b CTPYKTYPHI U CBOMCTB SKOCHUCTEMBI;

COCTABJATH CXEMbl T[IEPEHOCa BEIIECTB M OJHEPrUU B OKOCHUCTEME (CeTH THTaHHUS),
NMPOrHO3UPOBATH UX U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHHUS (PAaKTOPOB CPEIbI;



apryMeHTHPOBaTh COOCTBEHHYIO MO3UIHUIO MO OTHOIIEHHUIO K 3KOJOTHYECKHM MpobjaemMaM U
MIOBEJICHUIO B IPUPOJIHOU CPELE;

000CHOBBIBATH HEOOXOJUMOCTh YCTOMYMBOIO Pa3BUTHUS KaK YCIOBHUS COXpaHeHus: ornochepsr;
OLIEHUBATh TPAKTHUYECKOE W ATUYECKOE 3HAUYEHUE COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJIOTHH,
MEAUIIMHE, IKOJIOTUH, OUOTEXHOJIOTUH; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COAECPIKaHUs MPOOIeMy U apr'yMEHTHPOBAHO

ee 00OBICHAITE;

NPeACTABJATh OMOJIOTHYECKYI0 WH(POpPMAIMIO B BHUIE TEKCTa, TAOMUIBI, CXEeMbl, rpaduka,
qUarpaMmbl U JieJaTh BBIBOJBI Ha OCHOBAaHMM IPEJCTABICHHBIX JIaHHBIX; MPeo0pa3oBbIBATH
rpaduk, TabnuIly, TUarpaMmy, CXeMy B TEKCT OMOJIOTUYECKOTO COJCPKAHUSI.

BbinyckHUK Ha yri1y0JieHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThHCS:
OPraHM30BbLIBATH M NPOBOJMTHb HWHIWBUAYAIBHYIO MCCIIEIOBATEIbCKYIO JESTEIbHOCTh II0
Ouosnoruu (WM pa3pabaTbiBaTh UHIMBUYaJIbHBIA MPOEKT): BHABUTATh TUIIOTE3BI, INIAHUPOBATH
paboty, orOuparh W TpeoOpa3oOBHIBATH HEOOXOAMMYIO  HMH(POPMAIUIO, TPOBOJUTH
9KCIIEPUMEHTBI, WHTEPIPETHUPOBATh PE3yJbTaThl, JI€laTh BBIBOJBI HAa OCHOBE MOJYyYEHHBIX
pe3yIbTATOB, MPEJACTABIATH MPOJYKT CBOUX UCCIIECAOBAHUIH,

NMPOTrHO3MPOBATH TOCIEACTBHSI COOCTBEHHBIX HCCJIEIOBAHUN C YYETOM STHYECKHMX HOPM U
HKOJIOTHYECKUX TPEOOBAHUH;

BbIJIeJISITh CYIIECTBEHHBIE OCOOCHHOCTH KM3HEHHBIX ITUKJIOB MIPEICTaBUTENCH pa3HbIX OTACIOB
pacTeHuil U THIIOB )KUBOTHBIX; N300paKaTh IIUKIIBI PA3BUTHS B BUJIE CXEM;

AHAJM3MPOBATL M MCHOJB30BATH B PEIICHUHM YYEOHBIX U HCCIENOBATENbCKUX 3a/1a4
UH(POPMALIHIO O COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH, METUIIMHE U SKOJIOTUH;
apryMeHTHpPOBaTh HEOOXOJMMOCTh CHHTE3a €CTECTBEHHOHAYYHOTO M COLIMOTYMaHHTApHOTO
3HAHUS B 310Xy HHPOPMALMOHHON WBUIN3ALINY;

MO/JeJIUPOBATH W3MEHEHHE OHKOCHCTeM II0J BIUSHUEM pa3IUYHBIX Tpynn (QakTopoB
OKpYKaloIlEe Cpeibl;

BBIIBJIATH B IIPOLIECCE HCCIIEOBATENBCKON JEATeIbHOCTH TMOCIEACTBHS AHTPOIIOI€HHOTO
BO3/ICUCTBUS HAa SKOCHCTEMBI CBOETO PETHOHA, IPeIarath CocoObl CHUYKEHHUSI aHTPOITOTEHHOTO
BO3/ICIICTBHS Ha SKOCUCTEMBI;

HCIOJIb30BAaTh MTPHUOOPETEHHBIE KOMIIETCHIIMH B MPAKTHUECKON JEATEIILHOCTH U MTOBCETHEBHON
KHU3HH, Ul NPUOOPETEHUs OmbITa JAEATENILHOCTH, NMpeallecTBYoNEell npodeccuoHanbHOM, B
OCHOBE KOTOPOM JIEKUT OMOJIOTHS KaK y4eOHbIN MpeMeT.

B pesyabrare M3ydeHuss 0M0/10TMM Ha NPOPUJILHOM YPOBHE YYEHHK HOJIKEH 3HATH U
NOHUMATH:

- OCHOGHblEe NON0MHCeHUus OUONOTUYECKUX TEOpUl (KJIETOYHAs TEOpHs; XPOMOCOMHAsl TEOPHs
HACJIC/ICTBEHHOCTH, CHHTETHYECKAas TEOPHs DSBOJIOIHMHU, TEOPHsS AHTPOIOreHe3a); yueHWi (o
NyTSAX U HanpasieHusx sBostonun; H.M. BaBunosa o neHTpax MHOrooOpasust U MpOMCXOXKACHUS
KyJIbTypHbIX pacteHuil; B.M. Bepnanckoro o Ouocdepe); cymuocts 3akoHoB (I'.Mennens;
CIETJICHHOTO HacienoBaHuss T.MopraHa; TOMOJIOTHYECKMX PsI0B B  HacleACTBEHHOMH
U3MEHYHUBOCTU H.N. Baswuiona; 3apOAbIIIEBOTO CXOJICTBA; OMOTEHETUYECKOT0);
3aKOHOMEPHOCTEN (M3MEHUMBOCTH; CLEIJICHHOTO HAaCJe0BaHMsI; HACIEOBAHNUS, CLIETITICHHOTO C
MOJIOM; B3aMMOJCUCTBUS T€HOB W HX IMTOJIOTUYECKUX OCHOB); TMpaBWI (JOMHUHHPOBAHUS
['Menpnens; SKOJIOTMYECKOH NHpamMHbl); THUIOTe3 (YUCTOTHI TaMeT, CYIIHOCTH U
MIPOMCXOXKICHUS )KU3HH, TPOUCXOXKICHHS YETIOBEKA);

- cmpoeHue Ouonocuueckux 00beKmog: KIeTKU (XMMUYECKUH COCTaB M CTPOEHUE); TCHOB,
XpOMOCOM, JKEHCKHX H MYXCKHX TaMeT, KIETOK TIPOKapuoT W DYKapHOT, BHUPYCOB;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB; BHJIa M SKOCHCTEM (CTPYKTYpa);

- cyuwHOCmb OU0102UYECKUX RpOUeccoé u AeaeHuil: OOMEH BEIIeCTB U INpeBpallleHUs
PHEPTUU B KIETKe, (POTOCHHTE3, IUIACTUYECKUH U DHEPreTMYecKuil oOMeH, OpokeHue,
XEMOCHHTE3, MHTO3, MEH03, pa3BUTHE raMeT y I[BETKOBBIX PACTEHHIA U TIO3BOHOYHBIX KHUBOTHBIX,
pasMHOXKEHHE, OIUIOAOTBOPEHHE Yy IIBETKOBBIX pPACTEHUH M TMO3BOHOYHBIX JKUBOTHBIX,
WHAMBUAYyaJIbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3), B3aWMOJEWCTBHE TE€HOB, IOJy4YeHHUE



reTepos3uca, MOJUIIONOB, OTJAIEHHBIX THOPHUIOB, JEHCTBHE MCKYCCTBEHHOTO, ABHMXKYILETO U
CTaOUIU3UPYIOMIETO 0TOOpa, Treorpaduueckoe U IKOJIOTHYECKOE BHI000pAa30BaHUE, BIMSIHUC
JJIEeMEHTapHBIX  (PAKTOPOB  HSBONIONMM  Ha  TeHOQOHI  momyniauuu, GopMUpOBaHUE
MPHUCIIOCOOJICHHOCTH K Cpelie OOWTaHWs, KPYrOBOPOT BEUIECTB W MPEBPAICHUS JHEPTUU B
9KOCHUCTEeMax U Ouocdepe, IBONIOIUS Onochepsr;

- COBPEMEHHYIO DUONOCUYECKYI0O MEPMUHOTIOZUIO U CUMBONUKY;
B pe3yabrare uzydenusi 0M0J10ruv Ha NPOPUILHOM YPOBHE YYEHHK 10JI2KE€H YMETh:

- 00bAcCHAmMb POIb OUOJIOTUYECKUX TEOpUll, WIeH, NPUHIMIIOB, TUIOTE3 B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHbI MHpa, HAyYHOTO MMPOBO33PEHMS; €IUHCTBO
KUBOW M HEXHMBOW MPUPOJIBI, POJACTBO KHUBBIX OPraHU3MOB, UCIIOJIb3YsI OMOJIOTNYECKHE TEOPHH,
3aKOHBI U IIPAaBUJIA; OTPULIATEIBHOE BIHUSHUE AJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKUX BEIIECTB Ha
pasBUTHE 3apojblllla YEJIOBEKAa; BIUSHUE MYTareéHOB Ha OpPraHM3M YEJIOBEKa; B3aUMOCBS3U
OpPraHM3MOB M OKpYKAaIOLIeH Cpeapl; MPUYMHBI SBOJIIOLMU BHUJOB, YelOBEKa, OHOChepsl,
€IMHCTBA YEJIOBEUECKUX pac, HACIEeICTBEHHbBIX U  HEHACIIEACTBEHHBIX H3MEHEHHH,
HACJIC/ICTBEHHBIX ~ 3a00JeBaHMN, TEHHBIX W XPOMOCOMHBIX MYTallMid, yCTOWYHMBOCTH,
CaMOpETyJISIIMK, CaMOPa3BUTHUA H  CMEHBI 3KOCHUCTEM, HEOOXOIUMOCTH COXpPaHEHMS
MHOT000pa3usi BUIOB;

- YCMAaHAeNUEamy 63auUMOC6A3U CTPOCHUS U (QYHKIUI MOJEKYyl B KJIETKE; CTPOCHHS U
(GyHKIMH OpraHOMAOB KIIETKH; IUIACTHYECKOTO M HSHEPreTHYeCKOro OOMEHa; CBETOBBIX U
TEMHOBBIX peakuuil (OTOCHHTE3a; IBMXKYILMX CHJI HBOJIOLMM; IyTeH M HaIpaBICHUM
HBOJIIOLINN;

- peuwtamsp 3a]1a4y Pa3HOM CI0XKHOCTU IO OMOJIOTUHY;

coCmaegnams cxempl CKpELIUMBAaHUS, MyTEH NEpeHOca BELIECTB U IHEPIHMH B IKOCHCTEMAX
(enu mUTaHus, TUIICBBIC CETH);

- Onucvlgamb KIETKU DPACTEHUH M KUBOTHBIX (IIOJ MHUKPOCKOIIOM), 0coOel Buaa IO
MOP(OJIOrHUECKOMY KPUTEPHIO, IKOCUCTEMbI U arpO3KOCUCTEMBI CBOEH MECTHOCTH; TOTOBUTH U
OTIHCHIBATH MUKPOTIPENapaThl;

- 6b1A671AMb TIPUCTIOCOOJICHUS] OPraHU3MOB K cpezie 00uTaHus, apoMop}o3bl U UANOAJANTALUN
y pacTeHHH W KMBOTHBIX, OTIMYMTEIFHBIC MPU3HAKH KUBOTO (y OTIENBHBIX OpPTaHW3MOB),
abuoTHyeckue U OMOTHYECKHE KOMIIOHEHTbI JKOCHUCTEM, B3aUMOCBS3M OpraHU3MOB B
HKOCHCTEME, MCTOUYHHMKM MYTAareHOB B OKpy)Kawolled cpeae (KOCBEHHO), aHTPONOTE€HHbBIE
WU3MEHEHHUs B 9KOCHCTEMAaxX CBOErO PETUOHA;

- uccnedosamp GUOIOTUUECKUE CUCTEMBI HA OMOIOTMUECKUX MOJIENSIX (aKBapuUyM);

- cpasnueams OVNOIOTHYECKUE OOBEKTHl (KJIETKH pacTeHUi, KUBOTHBIX, TPUOOB U OakTepui,
HKOCHCTEMBI W arpo’KOCHCTEMBI), MpOILECChl U sIBI€HUS (OOMEH BEIIeCTB y pacTeHUil u
KUBOTHBIX; IJIACTUYECKUHA U SHEpPreTMYecKuil oOMeH; ()OTOCHHTE3 M XEMOCHHTE3; MHUTO3 U
Meio3; 0Oecrojioe M I0JIOBOE DPAa3sMHOXKEHHUE; OIUIOJJOTBOPEHHME Yy IIBETKOBBIX PACTEHHH U
MIO3BOHOYHBIX KMBOTHBIX; BHEIIHEE U BHYTPEHHEE OIUIOJOTBOpPEHHE; (POPMBI €CTECTBEHHOTO
0TOOpa; UCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOP; CIIOCOOBI BUA000PA30BAHUS;, MAKPOIBOJIIOIHIO
¥ MUKPO3BOJIIOLIMIO; TyTH U HAPABJIEHUS 3BOJIOIMHN) U JeTIaTh BHIBO/IbI HA OCHOBE CPaBHEHUS;

- AQHAU3UPOGAMDb U OUEHUBAMb PA3IINYHBIC TUIIOTE3bl CYLUIHOCTU >KU3HH, MPOUCXOKACHUS
KHU3HU M YeJIOBEKa, YEJIOBEUECKUX pac, Iio0alibHble aHTPONOreHHbIe U3MEHEHUs B Ouocdepe,
THUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B OMOJIOTHYECKOM HayKe;

- OCYULecmenamys CamoCmoamenbHblil NOUCK 0U0102u4ecKoll uHgopmayuu B PA3IAYHBIX
UCTOYHMKAaX  (y4eOHBIX  TEKCTaX, CHOPAaBOYHWUKAX, HAYYHO-TIOMYJSPHBIX  W3IAAHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax MHTEpHET) U IPUMEHSTh €€ B COOCTBEHHBIX MCCIIEJOBAHUSAX;



3. Conep:xkanne yueoHoro npeamera «bUOJIOTI' UST».
Beenenue (1 yac)
Kypc «obmas Guonorus» - 0CHOBa HOHUMAaHUS €IMHCTBA CTPOCHUS U IIPOUCXOXKICHUS KUBOTO,
B3aMMO3aBHCUMOCTH BCEX YpOBHEW OpraHU3allMu >KUBOro Ha 3emuie. MecTto Kypca B cUCTEME
€CTECTBEHHOHAYYHOI0 3HaHUsA. 3HaueHue OOLEeOMONOrHYecKUX 3HAHUU ISl PallOHAIBHOTO
MPUPOIONIOIB30BAHMS, COXPAHCHHS OKPYKAIOUIEH Cpelibl, CEbCKOT0 XO3SMCTBA, MEAUIIMHBI U
3/1paBOOXPaHEHUS.
MHuoroo0pa3ue »kuBoro Mupa (54)
buonorusa - Hayka 0 KM3HHM M €€ 3aKOHOMepHOCTsX. lIpenmer, 3agaun, METOAbl M 3HAYEHUE
ounonorun. CBs3b OMOJIOTUU C IPYTUMH HAYKaMH, €€ MECTO B CHCTEME €CTECTBEHHOHAYUYHBIX U
OMOJIOTHYECKUX JUCUUIUIMH. buonorus B cucreMe KyJapTyphl. Mecto Ouonorud B
(GbOpMUPOBAHUN HAYYHOTO MHPOBO33PEHUS M HAYYHOW KapTUHBI Mupa. OCHOBHBIC NMPU3HAKH
xuBoro. OmnpeneneHue MOHATUS «OKU3HBY». buonormyeckas ¢opma CyniecTBOBaHHS MaTepuUU.
YpoBHU OpraHU3alMK )KUBOW MaTEPUU U IPUHIUIIBI UX BBIICIICHUS.
Ocnosnvie nonamua. buonocus. Kusnuw. OcnosHvlie npushnaxku d#cueo2o. Ypoenu opeanuzayuu
acusotl mamepuu. Memoowvr uzyyenuss 6 oOuonocuu. Knemka. Trkanv. Opean. Opeanusm.
Honynayus u éuo. buoceoyenos. buocgepa.
JleMoHcTpanusa Tabmuil (CXeM), OTpaXarolMX ypPOBHU OpraHM3allid >KUBOTO; CXEM,
OTpaKaIIIUX CBSA3b OMOJIOTUU C JPYTMMHU HayKaMH; MOPTPETOB yYEHBIX — OMOJIOrOB; METO/I0B
MO3HAHUSI )KUBOU MTPUPOJIbI, OMOIOTHUYECKUX CUCTEM.
Bo3nukHoBeHue knu3un Ha 3emuie (7 4acoB)
KoHuenuuu CymHOCTH © TPOMCXOXKACHHUS KU3HM Ha 3emiie. Biarmsgel penuruu  Ha
MPOUCXOXKACHUE >KU3HU. llepBble HayuyHbIE MOMBITKA OOBSACHEHHS CYIIHOCTH W Ipoliecca
BO3HUKHOBeHUsI ku3HU. Omnbitel ®. Pemu, B3rmaner B. Tapses, omwiter JI. Ilactepa.
MarepuanucTuieckue npeiCTaBIeHNs 0 BOSHUKHOBeHNHU *u3HU. Kocmuueckue runoressl. Unen
B.MN.Bepnaackoro. CoBpeMeHHbIE B3IJISIIbI HA MIPOUCXOkKAeHUE xu3HU; Teopus A.M. Onapuna,
onbITel C. Munnepa. Teopuu mporcxoxaeHus MPOTOOHOOINMEPOB.
[IpeanochbUIKM BO3ZHUKHOBEHUS KU3HU Ha 3emiie: KOCMUYECKHE U IUTaHETapHble. XUMHUYECKUE
MPEANOCHUIKM 3BOJIOLMUA B HAlPaBJICHUU BO3HUKHOBEHHUS OPraHWYECKUX MOJIEKYJ: NepBUYHAsS
atMocdepa 1 SBOJIOIHS XUMHYECKUX 2JIEMEHTOB, HEOPTaHUYECKUX M OPTaHUYECKUX MOJIEKYII.
buocdepa B apxelickyto U MpoTepO30KCKYIO dpbl. DBoNONMs NMPoOMOHTOB. 3HaueHue padot C.
®okca u JIx. bepnama. HavanbHble 5Tanbl OWOJIOTHYECKOW HSBOJIOIMH: BO3HUKHOBEHHE
dboTocuHTE3a, PYKApUOT, MOJOBOTO mporecca. M3meHeHne atMochepsl U TUTOCHEPHI KUBBIMU
opranu3mMamu. BO3HHKHOBEHHE MHOTOKJIETOYHOCTH.
Kuzup B maneo3oickyro 3py. OCHOBHbIE HANpaBICHMS SBOJIOLHUUA B Malie030€. DBOJIOLUS
pacTeHuid, TMOSBIICHUE TMEPBBIX COCYIUCTHIX pacTeHui. BO3HMKHOBEHHE MO3BOHOYHBIX: PBHIO,
3€MHOBO/IHBIX M MPECMBIKAIOITUXCSI.
XapakTepucTuka OpPraHUYecKoro Mupa B Me3030€. OCHOBHBIE HaIpaBJICHUS DSBOJIONUN U
KpymHene apoMop@o3bl B 3BOJIOIUU OPTaHUYECKOTO0 MUpa B Me3030McKyto 3py. [losBnenue
U paclpOCTPaHEHHE MOKPHITOCEMEHHBIX pacTeHU. BO3HUKHOBEHHE MTHUIl U MJICKOIUTAIOIIHX.
BriMupaHue qpeBHUX FOJIOCEMEHHBIX M MPECMBIKAFOIINXCSL.
OcHOBHbBIE HamNpaBJi€HHs HBOJIOLIMM B KalWHO30HCKYIO 53py. bypHoe pa3BuTHE LBETKOBBIX
pacTeHuii, MHOrooOpa3ue HaceKOMbIX (MapajuieNibHas 3BOJIOLMS), Pa3BUTHE IUIAIIEHTAPHBIX
MJIEKOMUTAIOMUX. Pa3BUTHE MPUMATOB. .
MHuoroo0pa3ue OpraHu4eckoro Mupa. BrusHHe OesTeNbHOCTH 4YeloBeKa Ha MHOroobpasue
BHJIOB U OMoJIoTHYecKHe coobOmecTBa. [I[pUHIMITBI CHCTEMATHKH B KJIACCH(UKAIINS OPTaHU3MOB.
Ocnosnvie nonamua. Teopusa akademuxka A.M. Onapuna. Xumuueckas 380a10YUA.
buonocuueckas seonoyus. Koayepsamnvle xanau. Teopus oOuocenesa. Teopusa abuocenesa.
IIpobuonmui. llaneonmonocusi. llaneonmonozcuueckas JIEMONUCY. Penuxmui.
Ilaneonmonoeuuecxkuii pao. Quiemuuecxkasn ssonoyusi. Dunozenes. HMckonaemvle nepexoouvie
gopmot. Opa. Ilepuoo.



MexnpenmerHsie cBsizu. Hcmopusa. Benukue reorpadudeckue OTKPHITUSA. IKOHOMUYECKAA
2eozpaghus. Hacenenne mupa. 'eorpadus Hacenenus mupa. Qusuueckas ceozpagusn. Vicropus
KOHTUHEHTOB. Heopzanuueckaa xumua. Ilepuonnueckas cucrema 3nemeHtoB J[.U.
MenneneeBa. CBolicTBa HEOPTaHMUECKUX COCAMHEHUN. Opzanuueckaa xumus. llonydyenue u
XUMHYECKHE CBOWCTBA AMHUHOKUCIOT U OenKkoB. Acmponomus. OpraHusanus IUIaHETapHBIX
cucteM. CoHeuHasl CUCTEMa, €€ CTPYKTypa. MecTo niaaHeTsl 3eMJIsl B COJTHEUHOM cucTeEME.
JeMoHcTpanusi Tabnuil, MoOjeJeil, OKaMEeHEJIOCTeH, OTIEYaTKOB, CKEJIETOB IO3BOHOYHBIX
KUBOTHBIX; cxeM skcrepuMeHToB JI. Ilactepa; cxem, oTpakarommx 3Tambl (HOPMUPOBAHHSA
IUIAaHETapHbIX  cHUcTeM; cxeM okcrepumMeHToB C.  Mwepa; cxeM  BO3HHUKHOBEHUS
OJIHOKJIETOYHBIX JYKapHOT, MHOIOKJIETOYHBIX OpraHU3MOB, pa3BUTHUA LAPCTB PACTEHUH U
JKUBOTHBIX; PENpPOAYKIUH, OTpaxaromux @uopy u QayHy pa3IUyHBIX 3p U IEPUOJIOB;
BUACO(PHIBMOB.

Xumuyeckasi opranusanus KieTrku (13 u)

[Ipenmer, 3amaun U METOABI COBPEMEHHOM LIUTOJOTHH. MECTO UWUTOJOTMM B CHCTEME
€CTECTBEHHOHAYYHBIX U OMOJOTHYeCcKUX HaykK. Mcropus pa3BuTHs HUTONOrUs. TeopeTuiueckoe u
IIPAKTUYECKOE 3HAYEHHWE IIUTOJIOTMYECKUX MCCIEA0BaHUNM B MEIWLMHE, 3/JpaBOOXPAHEHUH,
CEJIbCKOM XO3SIICTBE, JIeJie OXpaHbl IPUPOJIBI U JPYTUX cepax uyeIoBEYECKOM 1eATeIbHOCTH.
Uctopust otkpeitue kietku. Knerounass teopus. OCHOBHBbIE IOJIOKEHUS NEPBOM KIETOYHOU
teopur. CoOBpeMEeHHasi KJIETOUYHAsl TEOPHsl, €€ OCHOBHBIE TOJIOKEHUSI U 3HAYEHUE JJI1 Pa3BUTUS
Ouonoruu.

XUMHUYECKUE 3JEMEHThl M HUX poJib B KieTke. Heopranumyeckue BemiecTBa M HUX poJib B
KU3HEJEATENIbHOCTH KJIETKH. BoJia B KileTKe, B3aMMOCBSI3b €€ CTPOCHUS, XUMUYECKUX CBOMCTB U
Oouonornueckor ponu. ConM HEOPraHWYECKUX KHUCJIOT, HUX BKIaJ B oOecrneueHue
KU3ZHEJEATENIbHOCTH KJIETKM M MOJJepKaHue romeocra3a. VoHbI B KJETKe, MX (PYHKIHU.
OcmoTHueckoe JaBjeHHe U Typrop B kiieTke. bydepHbie cucTeMbl KIeTKH.

Opranuyeckue BellecTBa KiIeTKU. buononumepsl — Oenku. CTpyKTypHass oOpraHu3alus
OenkoBbIX Moiiekyn. CBoiicTBa O6enkoB. JleHaTypalus u peHarypanusi — OMOJIOTUYECKUIN CMBICI
u 3HaueHue. DyHKIUU OENKOBbIX MoOseKyd. depMeHThl, UX posib B OOECHEUEHUHU IPOLECCOB
xusHenesTenbHocTH. Knaccudukanus hepMeHTOB.

VYrieBoabl B )KU3HEAEATEIbHOCTU PACTEHMM, )KUBOTHBIX, TPUOOB U OakTepuii. CTpyKTypHbIE U
(GyHKLIMOHAJIbHBIE OCOOEHHOCTM MOHOCAaXapuJ0B U  JucaxapuioB. buomomumepsr -
HoJIcaxapubl, CTpPOCHHE U Oroaorudeckast posib. JKUpbl U TUMHIBI, OCOOEHHOCTH UX CTPOECHMS,
CBsI3aHHBIE C (YHKIMOHAJIBHOW aKTHUBHOCTBIO KJIETKU. HyKJIeMHOBBIE KHUCIOTHI, UX pPOJb B
kinetke. Wcrtopus wmsywenus. JJHK — monekyma xpaHeHusi HacieACTBEHHOM HWHG(OpMALINU.
Crpykrypnas opranmuzanus JJHK. Camoynsoenune JIHK. PHK, ee Buabl, 0cOOEHHOCTH CTpOEHUS
U QYHKIIMOHUPOBAHHUS.

AT® — OCHOBHOW aKKyMynsTOp SHepruu B KieTke. OCOOEHHOCTH CTPOEHUS MOJEKYJbl U
¢ysakun AT®. Butamunbl, CTpoOeHHE, UCTOYHUK NOCTYIIEHUS M POJIb B OPTraHU3MeE U KIIETKE.
JlaGopatopHast pab6ota Ne 1 «®DepMeHTAaTHBHOE paclleIieHHe MEpOKCHIa BOJOPOJa B TKaHSX
OpraHu3Ma

JlaGopatopHas pabota Ne2 «OnpeneneHne Kpaxmaia B paCTUTEIbHBIX KIETKax)»

Peanu3zauus naciaeacreeHnoi uandopmannu (10uacon)

AHabonu3M KJIeTKU. Perynsius akTHBHOCTH T€HOB Y MTPOKApPHOT U AYKapHOT.. Teopus onepoHa.
buocunTe3 OenkoB B KJeTKe U ero 3HaueHue. Posb reHoB B 6uocuHTe3e OenkoB. ['eHeTnyeckuit
KOJ M ero cBoiictBa. Drtambl OuocuHTe3a Oenka. Peakuumm MarpuyHOro cuHTesa. Perynsius
cuHTe3a OenkoB. ['eH-perynarop, reH-onepaTrop, CTPYKTYpHbIE T€HbI, UX B3aUMOJEICTBHE.
[Mpuniun oOpaTHOM CBA3M B perymauuu  (QyHKIHMOHUpOBaHHUA TeHOB. CoBpeMeHHbIE
MIPEJICTaBJICHUSI O IPUPO/JIE TEHA.

OOmMmeH BemiecTB U YHEpruu. [IoHATHE O TIIACTHYECKOM U SHEPreTHYECKOM OOMEHE.

®orocunrte3. CBeToBast U TeMHOBast (a3bl GOTOCHHTE3a, OCHOBHBIE MTPOLIECCHI, TPOUCXOSIIUE B
3T ¢a3pl. OCHOBHbIE HUTOrM CBETOBOW (pa3pl - cuHTe3 AT®, BbIIENeHHE KHUCIOPOAa,
0o0pa3oBaHUEe BOCCTAHOBJICHHOTO HHKOTHHaMHIaneHUHAMHYKIeoTHapochara (HAIDH?).



dotodochopunupoanne. CymmapHOoe ypaBHEHHE (QoTocuHTe3a. [lepBUYHBIE NPOTYKTHI
¢dorocunTe3za. POTOCHHTE3 M ypOXKail CENbCKOXO3AHUCTBEHHBIX KYNbTyp. IlyTM mOBBIIIEHUS
MPOAYKTUBHOCTH CEIbCKOXO03UCTBEHHbIX pacTeHnil. K.A.TumupszeB 0 KOCMHUYECKOH poJin
3€JICHBIX PACTEHUH. XEMOCUHTE3 U €ro 3HadeHue B npupoze. Bunorpaackuii M.H.
OHepreTuyeckuii OOMEH B KIETKE M €ro OHOJOTMYECKUH CMBICI. DTambl SHEPreTHYeCKOro
o0OMeHa, IPUYPOYEHHOCTh 3TUX IPOLIECCOB K ONPEAEIECHHBIM CTPYKTypaMm KIIETKU. 3Hau€Hue
MuTOXOHIpri 1 AT® B 3HEpreTHYECKOM OOMEHE.

Ocnognvle nouamusn. Asmompoghvl. Amunoxuciomol. Anaborusm. Accumunayus. AHMUKOOOH.
m. Aspobvl.. buocunmes 6Oenka. bBpoowcenue. I'en. ['enemuueckuti xoo. I'enom. [enomun.
Tuopogunvnocms. Tuopogpoonocms. [nuxonus.. Inuxonpomeuodwvi. Iyauun. [lenamypayusi.
Huccumunayua. JIHK. [vixamenvnwiti  cyocmpam. Knemounoe oOwvixanue.. Kamabonusm.
Kucnopoonwui sman. Kooon. Komniemenmapnocmo. Jlunonpomeuowi. Jloxyc. Maxkpoanemenmul.
Mampuxc. Mampuunoii cuHmes. Memaboausm. Mukposnemernmui. Monomep.
Hyxneonpomeuowi. Hykneomuo. Onepon. Ocmoc. Onepamop. Ioaumep. Ilorunenmuo.
Ilenmuonas céasw. [Ipoxapuomwi. Penpeccop. PHK. CIIH/]. Cmpyxmypnuvle eensl. Tpancisayus.
Tpanckpunyus. Tpuniem. Tumun. @epmenmol. Xpomamun. Xpomocoma.. Lumosun. Ypayun.
@omocunmes. Xemocunmes. Ikzoyumos. SHOOYUMO3. .

Mexnpenmernsie cBsi3u. Heopzanuueckasa xumusn. XUMUYECKHAE 3JIEMEHTHI IIEPUOANYECKON
cuctembl JI.M1.Menneneea. Mousl (kaTMOHBI M aHUOHBI). Boma u Jpyrue HeopraHuyeckue
BELIECTBA, CTPOEHUE MOJIEKYJI U CBOMCTBA. Jlucconuanus 3JeKTpOIUuTOB. Op2anuueckan Xumus.
OcHoBHBIE TPYIIIBI OpraHnyecKux coenuHeHuil. bydepnsie pactBopsl. @uzuxa. OcMOTHUECKOE
nasineane. uddysus m ocmoc. bomanuxa. OcoOCHHOCTH CTPOCHHS KJIETOK pPaCTCHUIA.
Otnuuusi pacTeHUil OT KUBOTHBIX. 300n02usa. OCOOEHHOCTH CTPOCHHUS KJIETOK KUBOTHBIX.
OTnu4us KUBOTHBIX OT PACTEHHI U TPHOOB.

Crpoenue n pynknum kierok (16 yacon)

Knerounsie hopMbI KHU3HH — IPOKAPUOTHI U DYKapHOTH. OCOOEHHOCTH CTPOCHHS MTPOKAPHUOT, UX
pPOCT U pa3MHOKEHUE. 3HAUEHUE NMPOKAPUOT B MPUPOJIE U KU3HH YEIIOBEKA.

Hexnerounsie ¢opmbl ku3HU. BHpYCh, OCOOEHHOCTH CTPOCHHS, >KU3HEACATEIHHOCTH W
penpoaykuuu. bakrepuodaru. Ilpodunaktuka u jgedyeHne BUPYCHBIX 3a00JIeBaHUN PACTEHUI,
JKUBOTHBIX U yenoBeka. Bupyc CITN Ja.

.CTtpoeHue KJIeTkH U ee opraHouasl. [Inasmarndeckas memOpana u o6onouka kietku. CtpoeHue
MeMOpaHbl KJIEeTOK. [IpoHMKHOBEHHE BeIIeCTB uepe3 MeMOpaHy KieTok. Buael TpaHcmopra
BEIIECTB Uepe3 HUTOMIA3MaTHYECKy0 MeMOpaHy KJIETOK (IacCCHBHBIA W aKTUBHBIH TPaHCIIOPT,
9K30LMTO3 M OSHAOUWUTO3). OCOOEHHOCTH CTpPOEHUss OO0O0JIOUEK MPOKAPUOTHYECKUX U
DYKapUOTHUYECKUX KJIETOK. [{uTomnasma u ee cTpyKTypHbIe KOMIOHEHTH. OCHOBHOE BEILECTBO
LUTOIJIa3Mbl, €r0 CBOWCTBAa U (YHKUMH. Sapo uHTEepda3zHOM KieTKH. XUMHUECKUH COCTaB U
CTpoeHHue sjipa. 3HadeHHe spa B OOMEHE BELIECTB U MepeAaye reHeTHYecKod HHpopMaruu.
SAApeIIKO, 0COOEHHOCTH CTPOECHUSI U (PYHKIMU. XPOMOCOMBI, ITOCTOSHCTBO 4Mcia U (OPMBI,
ToHKOe cTpoeHue. [lonaTne o kapuortune. ['aruyioMaHBIR W JUIIOUTHBIA HAOOpPBI XPOMOCOM.
Amnmnapar ['onbmxu. CTpoeHue, pacrnoioXeHUe B KJIETKaxX XKMBOTHBIX M pacTeHud, (QpyHKUUU
annapara ['oJapIpKH: CHHTE3 MOJIMCAaxapyuI0B U JIMIUAOB, HAKOIJIEHUE U CO3PEBAHUE CEKPETOB
(Oenku, MUIUABL, MOJIMCAXapHibl), TPAHCIIOPT BEIIECTB, POJiIb B (JOPMUPOBAHUH TIIaA3MATHUECKOM
MeMOpaHbl U nu3ocoM. CTpoeHue u QyHKIUM Ju3ocoM. DHaomiazMatrueckas cetb (JI1C), ee
tumnbl. OCOOEHHOCTH CTPOEHUS arpaHyisipHON (TJaakoi) u rpanysipHon (mepoxoBatoit) DIIC.
3nauenue ragkon OIIC B cuHTE3e nmoaucaxapuioB U JIMINJI0B, UX HAKOIUIEHWH W TPAHCIIOPTE.
3ammrtHas Qyakmus OIIC (M3onsamus W HEWTpanu3amus BPEIHBIX JUISI KIETKH BEIIECTB).
Oynkuu mepoxoBatoit JIIC (yuactue B cuHTe3€ OEIKOB, B HAKOIUIEHUH OETIKOBBIX MPOYKTOB
U WX TpPaHCIOpPTE, CBA3b C JAPYTMMU OpraHoujaMu U 000JO0YKOM KieTku). Pubocomsl,
0COOEHHOCTH CTpPOEHHs U poiib B OmocuHTe3e Oenka. [Tonupubocomsl. Bakyonu pacTUTEIbHBIX
KJIETOK, UX 3HaudeHue, cBsA3b ¢ DIIC. [lnacTuapl: NeMKOIIIACThI, XJIOPOIUIACThI, XPOMOIUIACTHI.
Ocob6ennoctu, ctpoenue u Gpynkiun wiactua. JHK mnactun. Iponcxosxaenue XaoporiacTos.
B3aumnHoe mnpeBpamienue miuacTua. MUTOXOHIIPHUM, CTpoeHUE (HapyKHas U BHYTpPEHHSS



MeMOpanbl, Kpucthl). Mwutoxouapuansubie JIHK, PHK, puGocombl, ux ponb. DyHKIUU
MUTOXOHJIpUI. [UMOTE3bl O NPOUCXOXKICHUM MHUTOXOHAPUN. 3HAUYCHHE BO3HUKHOBEHUS
KHUCJIOPOJIHOTO JbIXaHUS B HBOJMIOUMU. KIleTOUHBI LEHTp, €ro CcTpoeHue u (QYHKIHUU.
Opranousl 1BrxeHus. Kinetounble BKIIOUEHUS
Ocnosnvle nonamus. Annapam [onvoocu. Axmuenwiii mpancnopm. Aspodwvl. bakmepuoghaeu.
Baxyonv. Bxmiouwenus. [nuxoxanuxc. [nuxonpomeuowi. [pana. Kapuonnasma. Kpucma.
Jletikonnacmol.  Jluzocoma. Mampuxc. Muxpompybouku. Muxpogunamenmol. Ilnacmuowi.
Hunoyumos.  Ilpoxapuomsi.  Pubocomer. CIIH/. Cmpoma. Tunaxouo.  Dazoyumos.
Xnoponnacm. Xpomonnacm. Xpomocoma. Ilenmpuonu. [umonnazmamuuecxkas memoOpaua.
Irzoyumos.  Duooyumos. Duoonnazmamuyeckas cemv. Iykapuomovl. Hopo. Hopwvluiko.
Me:xknpenmernble cBsi3u. Heopzanuueckasa xumusa. XUMHUUECKUE AJIEMEHTHI MMEPUOIUYECKON
cucrtembl JI.M.MenneneeBa. Monbl (kaTHOHBI W aHMOHBI). Boja u Jpyrue HeopraHUYeCKue
BEIIeCTBa, CTPOSHUE MOJIEKYJI U CBOMCTBA. Jlucconuanus 3JeKTPOIUTOB. OpeaHuueckan Xumus.
OCHOBHBIE TPYNITBI OPraHUYECKUX coenquHeHuid. bydepusie pactBopbl. Pu3zuka. OCMOTHYECKOE
nasienue. OcMoc.
JleMOHCTpanusi MOPTPETOB YYEHBIX — OMOJIOrOB, MMKpPOIIPENAPATOB KJIETOK pPacTEHU,
JKUBOTHBIX, TPUOOB U MHUKPOOPTaHHW3MOB, OPTaHOMIOB KJIETKH, MOJEIH KJIETKH, O0OBbEMHBIX
MOJICJICH CTPYKTYpHOW OpraHHW3aliil OWOJOTHYECKHX IOJMMEPOB (OEIKOB, HYKJICHHOBBIX
KHCTIOT, MOJINCAXapUIOB), AIEMEHTAPHOTO COCTaBa KJIETKH, CTPOSHHUS MOJEKYN BOJbI, OIMBITOB,
WUTIOCTPUPYIOIIUX ~ Tporecc  (OTOCHHTE3a, TaOJMMII WJIM  KOMITBIOTEPHBIX  MOJEJCH,
WLTIOCTpUpYIOIIMX penyrunkanuio monekyn JIHK, ctpoenme Monekyn BemiecTtB, CTpOeHHE
KJIETKH M €€ OpPraHOUJOB, CTPOCHHE KIETOK MPOKAPUOT M SYKapHUOT, BUPYCOB, MPOIECCHI
SHEPreTH4ecKoro ooOMeHa B KJeTke, (hOTOCHHTE3a, XEMOCHHTEe3a, OMOoCHHTe3a Oelka B KIIETKE,
Moenei-anmnkanuil "Crpoenue kinetku", "buocunres 6enka".
JlaboparopHas pabora Ne3 «/3ydeHune pacTUTEIbHOMU, KUBOTHOWU, TPUOHON M OakTepuUaIbHOU
KJIETOK»
JlaboparopHas pabota Ne 4 «M3yueHue mna3Monu3a 1 Jeria3mMoan3a»
JlabopaTtopHnast pabota Ne 5 «M3yueHnue ABUKEHUS IUTOIIA3MbI B KJIETKAX JIHCTA JI0ICH»
Pa3mnoxenue opranun3mos (7 yacoB)
becrnonoe n nonoBoe pazmMHoxeHre. DopMbl U CIIOCOOBI pa3MHOXKEHUST opraHu3MoB. becnonoe
pa3MHOKEHHEe, €ro BUIbl U 3HaueHue. [lonoBoe pasMHOXKEHHE, €ro BUABI U 3BOJIIOIMOHHOE
3HaueHue. OOmas XapakTepuUCTUKa M OCOOCHHOCTH pPa3MHOKEHUS OCHOBHBIX TpYIII
OpraHu3MoB. Pa3BUTHE My CKHX U KEHCKHUX IOJIOBBIX KJIETOK Y dKUBOTHBIX U PACTCHUH..
JKu3HeHHbIN UK KJIETKU U ero drtambl. [lofroroBka KiIeTKM K JAeNeHUI0 — uHTepdasza, ee
nepuob! (MPEeCHHTETHUECKUM, CHHTETUUECKUN, TOCTCHHTETHUECKUI). buonorndyeckoe 3HaueHUE
uHTep(Pa3pl. AonTo3. MUTOTHUECKUN LIUKJT.
AMHTO3 U ero 3HayeHue. MUTO3 - IIUTOJOTHYecKas OCHOBa Oecroioro pasmHoxeHus. dasbi
MUTO3a, UX XapakTepuctuka. CTpyKTypHble H3MEHEHUS U (U3NOJIOTHMYECKHE OCOOEHHOCTH
OpraHOMJOB KJETKH BO BpPEMs MHUTOTHYECKOTO JeleHus. BepereHo nAeleHHs, CTpOEHUEe u
GyHKIIMM HUTEN BepeTeHa. buonornueckoe 3Hau€HUE MUTO3A.
Meiio3 - nuTosoruyeckas OCHOBa MOJIOBOro pa3MHoXeHUs. [lepBoe neneHue melosa, ero ¢assl,
UX XapaKTepHUCTUKA. YMEHBIICHHE YUCIIa XPOMOCOM KakK pe3yJbTaT MepBOro aeneHus. Bropoe
JeNieHre Meitosa, (asbl, X XxapakrepucTtuka. bruonorndeckoe 3HaueHre Menosa.
JlaGopatopnast pabora Ne 6 «HaOmroneHme MmTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIpEnapaTax
NuauBuayanbHoe pa3BuTHE OPranu3mos (15 4)
OHTOreHe3 — WHAMBUAYAJbHOE pa3BUTHE OPraHu3MoB. OIUIOJOTBOPEHUE UM €ro THIIBIL.
Om1og0TBOPEHHE U Pa3BUTHE 3apOjbllIa Yy KUBOTHBIX. OCHOBHBIE 3Tamlbl 3MOPHOHAIBHOTO
pa3BUTHS )KUBOTHBIX. B3anmojelcTBue yacTell pa3BUBAIOIIETOCs 3apobiiia. bruorenernueckuii
3aKOH, €ro coBpeMeHHasi uHTeprnperauus. [loctamOpuoHanbHOe pa3zButue. BpenHoe BiusiHue
AJKOTOJIsl, HUKOTHHA, HAPKOTUKOB, 3arps3HEHUs] OKPYKaroLIeH Cpellbl Ha pa3BUTHE 3apoOibIlia
JKUBOTHBIX U YE€JIOBEKA.



Oco0OeHHOCTH Pa3MHOXEHHUSI HEKOTOPBIX TPYII oOpraHu3moB, OOmas XapakTepucTHKa U
OCOOCHHOCTH  pPa3MHOXKCHHSI ~ BUPYCOB,  OakTepwif, = BOAOpOCIEH,  MOXO0OOpa3HBIX,
ManOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, MOKPBITOCEMEHHBIX, TpUOOB U NuIIaiiHUKOB. CMeHa
¢a3 B KU3HEHHOM IIUKJIE.

Ocnoenvie nonamus. becnonoe pasmuodcenue. Becemamusnoe pazmuodiceHue. 3uzcoma.
Ilonosoe pazmnoocenue. Ilouxosanue. Anonmo3s. Kuznennvii yuxn xnemxu. Cnepmamo3ouo.
Cnopa. Aiiyexnemka. Amumos. Mumo3s. Meuios. [lenmpomepa. Humepghasa. Ilpoghasza.
Anagpaza. Memadghasa. Tenogpasza. Bepemeno Oenenus. bueanenm. [enepamusnas mraws.
Tomonocuunvie xpomocomol. [[gotinoe onnooomeopenue. 3apooviuessiii meuiox. Kouvrocayusi.
Kpoccunzosep. Peoykyuonnoe oOenenue. Cnepmamocenes. QOocene3. Kusnenuvliili yuki.
Tamemogpum. Cnopoghum. buocenemuuecxuii 3axon. bnacmyna. bracmomep. Onnooomeopenue.
Onmoeene3. Buympennee onnooomeopenue. Hapyscnoe onnodomeopenue. 3apoosviuiesvie
aucmku. Opeanocenes. Ilapmenozenes. IOmbpuonanvroe pazeumue. I[locmamopuonanbHoe
pazeumue. Qunozenes. Ixkmooepma. Inmodepma. Meszooepma.

MexnpenmerHble cBsi3u. bomanuka. OCOOECHHOCTH CTPOCHHS M Pa3MHOXKCHHUS PACTCHHM.
BereratuBnoe pasmHoxenue. IlpuBuBku. Opranbl pacTeHMH, UX CTpOEHHE M (DYHKIUH.
CtpoeHue IBETKa — OpraHa CeMeHHOro pa3MHokeHus. OmbuieHue. 300102us. OcoOeHHOCTH
Pa3MHOXCHHSI JKUBOTHBIX PA3IMYHBIX CHCTeMaTudeckux rpynmn. CrnocoObl OTUIOIOTBOPEHUS Y
KUBOTHBIX. [locTaMOproOHaNBbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3€MHOBOJHBIX.
Anamomusa. OcoOeHHOCTH YMOPHOHAIEHOTO PA3BUTHUS YEJIOBEKA.

JleMoOHCTpanusi MUKPOIPENApaTOB MHTO32, XPOMOCOM, SIHLEKIETOK U CIIepMaTO30U[IOB,
MOIeNIeH-alIUKAINN, WUTIOCTPUPYIOIIUX JEJICHUE KICTKH, Pa3BUTHUE TIOJOBBIX KJIETOK Y
pacTeHH W  KUBOTHBIX, pPa3MHOXEHHE U Pa3BUTUE OPraHU3MOB; JTUHAMHYECKHX
(KOMIIBIOTEPHBIX ) MOJIEJICH, XapaKTEPU3YIOIIUX MPOIECCHl MUTO3a U MEH03a, dKU3HECHHBIC IUKJIBI
pacTeHuid, TpuOOB, JHUIIAHHUKOB, MHKPOOTPAHH3MOB, CIIOCOOOB PAa3MHOXKCHHS PACTCHHH U
JKUBOTHBIX; CXEM CTPOCHHUS PACTUTEIBLHBIX U )KUBOTHBIX KIIETOK B IPOIIECCE JCIICHUS;, CIIOCOO0B
BEreTaTUBHOIO PAa3MHOXKEHHS KOMHATHBIX PAaCTEHHUH, IJIOJOBBIX UM OBOIIHBIX KYIBTYp; CXEM
(KOMITBIOTEPHBIX MOJIEJICH) U PUCYHKOB, IMOKa3bIBAIOIIUX IOYKOBAHUE JPOKKEBBIX T'PUOOB H
KHUILEYHOOJIOCTHBIX.

OcHOBHbIE MOHSATHS TeHEeTUKH (24aca)

3aK0HOMEPHOCTH HacJIe10BaHus NpU3HAKOB(12 yacoB)

I'enetuka xak Hayka IIpenmer, 3amaunt U MeTonbl reHEeTUKH. OCHOBHBIE pa3/ieNibl TEHETHKH.
MecTo TeHEeTUKH cpeu OMONOrMYecKUX HayK. 3HaueHHE TeHETUKH B pa3paboTke mpodiem
OXpaHbl TPHUPOJBI, 3APABOOXPAHEHHUS, MEIUIMHBI, CEJIbCKOro Xo3sicTBa. [IpakTHueckoe
3HA4YEeHHE TeHETUKU. VICTOpUs BOZHUKHOBEHUS M Pa3BUTHS T€HETUKH. 3HAUEHUE 3BOJIIOLUOHHOMN
teopun Y.JlapBuHa B CTaHOBJICHMHM T€HETHMKHU. BKiIaJl OTEUECTBEHHBIX YYCHBIX B Pa3BUTHE
renetukn B Poccum (H.M.Baunos, H.K. Komwmos, I''A. Hancon, C.I®wmnmos, I'.JI.
Kapneuenko, C.C.Yersepukos, IL.ILJIykbsnenxo, H.IT.Jlyounun).

["Menaenbs — OCHOBOIOJIO)KHHK TE€HETUKH. METOJ TeHEeTHYEeCKOro aHaiu3a, pa3padoTaHHBIN
I''Mennenem. I'enernueckas cumBoiuKa. [IpaBuia 3anmcu cxemM CKpeniuBaHus.

HacnenoBanue npu MOHOTHOPHIHOM CKpEIIUBAaHUU. JJOMUHAHTHBIE M PEIECCHBHBIC MPU3HAKU.
[TepBerit 3akoH MeHens - 3aKOH euHO00pa3us THOPUIOB TIEPBOTO TOKOJIeHUs. BTopoit 3akoH
Menpnens - 3akoH pacumerieHus. I[lpaBuwino uwucroTel ramer. Lluronormyeckue OCHOBBI
pacHIeTUIeHHs IPU MOHOTUOPUIHOM CKpemrBaHui. CTaTUCTUISCKUN XapaKTep pacIICTUICHHUS.
[Tonsitue o renax u amiensax. Genorun u renotun. ['omo3urora u rerepo3urota. Pacuienyienue
MIPU BO3BPATHOM M aHATM3UPYIOIIEM CKPEIIUBAHUH.

HacnenmoBanme mnpu  nurnOpuaHOM — cKkpeliuBaHuM.  HesaBucuMmoe  KOMOWHHUpPOBaHUE
HE3aBHUCUMBIX TIap TMPU3HAKOB - TpeTu 3akoH Menzaens. [lutonorndyeckue OCHOBBI
HE3aBHCUMOTO KOMOMHUPOBAHHUS Tap MPU3HAKOB.

B3auMopeiicTBue ayuieNbHBIX M HeaUledbHBIX TeHoB. HacnemoBanwe mpu B3auMOJCHCTBUU
ajuienbHbIX TreHoB. JlomuHupoBanuwe. Hemonnoe nomunupoBanue. KomomuHupoBaHwue.
CrepxmoMuHupoBaHUE. MHOXXECTBEHHBIM ajIeNTu3M. B3anMmojelicTBHE HEaAJICIbHBIX TEHOB.



HoBoobOpazoBanuss mnpu ckpemuBaHud. (OCOOEHHOCTHM HACIENIOBAaHUS  KOJUYECTBEHHBIX
npusHakoB. KomruimMmeHnTapHocTs. Jnucta3. llonumepus. MHOXXECTBEHHOE IEHCTBUE T'€HOB.
[IprMepsl MHOXXECTBEHHOT'O JEHCTBHUS T€HOB. B03MOKHbIE MEXaHU3MbI OOBSICHEHHS] 3TOTO
ABJICHUS. | €HOTUII KaK LI€JI0OCTHASI UCTOPUUECKH CIOKUBLIASICSI CUCTEMA.

'eneruka mnona. IlepBuuHblE W BTOPUYHBIC TOJOBBIE MPU3HAKK. XPOMOCOMHAs TEOpUSs
ompezaeneHus nosia. ['OMOramMeTHbli M TETEPOraMeTHbIM MoJl. Tumbel ompeneneHus Iosa.
Mexanusm nojaepxkanusi cooTHoueHus: nojoB 1:1. HacnenoBanue npu3HAaKoB, CLEIJICHHBIX C
IOJIOM.

XpoMOCOMHasi TEOpUs HACJIEICTBEHHOCTHU. SIBI€HHWE CHEIUIGHHOTO HaclelOBaHUA U
OTPaHUYEHHOCTh TPEThero 3akoHa Menaens. 3Hauenue pador T.I.Moprana u ero mkosbl B
W3YYEHUU SIBJICHUSI CLEIUIEHHOTO HacienoBanus. Kpoccunrosep, ero OMoOI0ruueckoe 3HaueHue.
['enernyeckue  kapTel  XpomMocoM. OCHOBHBIE  TOJOXEHUS  XPOMOCOMHOM  Teopuu
HacieacTBeHHOCTH. Bkman mkonsl T.I.Moprana B pa3paboTKy XpOMOCOMHOM TEOpUH
HaCJIEICTBEHHOCTH.

Ocnosnvle nouamus. [enemuxa. [ubpuodonocuveckui memoo. Hacneocmeennocmeo.
Hzmenuusocmo. Annenv. Anemepnamusnvie npusnaxu. Ienomun. @enomun. ['emeposzucoma.
Tomoszueoma. T'ubpuo. [lomunanmusiti npusnax. Peyeccueuwiti npuznax. Ananuzupyrowee
ckpewueanue. Bozepammnoe ckpewusanue. /[ucemeposucoma. Ilonucubpuonoe ckpewusanue.
Komnnumenmapnoe oevicmeue eenos. nucmas. Ionumepus. Ilneiiomponus. MruooicecmeerHwlil
annenuzm. Kooomunuposanue. Ceepxoomunuposanue. Henonnoe domunuposanue. Cyennennoe
Hacneoosanue. I pynnol cyennenus. Kpoccunzosep. Kpoccosepnvie u nekpoccogeprvie eamemai.
Aymocomvl. I'emepocamemmnviti non. I'omocamemusiii non. CyenyienrHoe ¢ noiom Hacieo008aHue.
Mexnpenmernbie ¢Bs3U. IJkonozua. OXxpaHa NPUPOIbl OT BO3AECUCTBUS XO35HCTBEHHOMU
JeSTENIbHOCTH 4eioBeKka. Teopusa 3éontoyuu. 3Ha4eHUE U3MEHUYMBOCTU B 3BoJOLUU. Dusuka.
Honusupytomiee U3IydeHHE, MOHATHE O J03€ H3IYYCHHUS U OUOJIOTUYECKOM 3ammre. Xumus.
OxpaHa npupobl OT BO3AEHCTBUS XMMUUYECKUX IIPOU3BOJCTB.

3aK0HOMEPHOCTH M3MEHYUBOCTH (7 4acoB)

W3menunBocth. Kiaccudukanus HW3MEHUYMBOCTH € TO3UIMM COBPEMEHHOM TI'€HETHKH.
®enorunuyeckas (Moau(UKaIIMOHHAS U OHTOTEHETHYECKast) M3MEeHYNBOCTh. Hopma peakuuu u
€€ 3aBHUCHUMOCTh OT TeHoTuna. CraTUCTMYECKHE 3aKOHOMEPHOCTH MOAM(PUKALNOHHON
M3MEHYMBOCTH; BAPUAIIMOHHBIN P U BApUALIMOHHAS KPUBas.

['enoTunuueckas (KOMOMHATHBHAS U MyTallMOHHAsl) U3MEHUYMBOCTh. 3HAU€HUE KOMOMHATUBHOMN
U3MEHYMBOCTH B  OOBSICHEHUM HBOJIOIHOHHBIX IPOLIECCOB, CEIEKIMH OpraHU3MOB.
MyTannoHHasi U3MEHUUBOCTb, €€ BUAbl. MyTanuu, ux npuunHsl. Kinaccupukanus myrauuii no
XapakTepy M3MEHEHUs I'€HOTHUMNa (T€HHbIe, XPOMOCOMHbIE, T€HOMHBIE, IIUTOIIA3MAaTHUECKHUE).
[TocnencTBust BIMSHHUS MYyTareéHOB Ha OpraHu3M. Mepbl 3alIMTHl OKpY’Kalolled Cpeapl OT
3arpsi3HEHUS] MyTareHaMu. 3aKOH TOMOJIOTMYECKMX PSIOB B HACJIEACTBEHHONW HM3MEHUYMBOCTH.
H.N.BaBunoa. DxcniepuMeHTalbHOE MOIyYEHHE MyTalUi.

Ocnognvie nonamus. Pernomunuyeckas uzmeHdusocms. MoougduxkayuoHHas uU3MeH4yu8oCms.
Bapuauma. Bapuayuonmuwiii pao. Bapuayuonnasa kpueas. Hopma peaxyuu. Onmozenemuueckas
usmenyugsocmo. I enomunuueckas uzmenuusocms. Mymayuonnas uzmenuusocms. Mymayuu.
Mymaeenvi. I'ennvie mymayuu. I'enomusie mymayuu. Xpomocomuvie mymayuu. Komounamuenas
usmenyugocmo. Llumonnazmamuueckasn usmeHuusocmo. Cnonmanusvie mymayuu. JlemanvHoie
Mymayuu. 3aKoH 20MOI02UYECKUX PAO08 8 HACIeOCHBEHHOU U3MEHYUBOCTIU.

JeMoHcTpanusi TepOapHBIX MAaTEPUANIOB MO Pe3ysbTaTaM CKPEIIUBAHUS PAaCTEHUI; MOaemneii-
anIuIMKalMi ¥ JUHAMHYECKUX (KOMIBIOTEPHBIX) MOJeNeH, WUIIOCTPUPYIOMIUX —3aKOHbI
I".Menpens u nepekpecT XpoMoCOM; Pe3yJIbTaTOB OMNBITOB, IPOBEIEHHBIX YYaIUMUCS; OIBITOB,
Mojiesel, Tabnull, WUTFOCTPUPYIOUINX BIMSHHUE YCJIOBUN Cpelbl Ha M3MEHYMBOCTb PAacTEHUIN U
JKUBOTHBIX; KOJUICKIIMM CEMSH AWIUIOMAHBIX U TMOJHUIIOUAHBIX (hOpM pacTeHuil; repOapues,
TabJIML, WUTIOCTPUPYIOIIUX OCOOEHHOCTH OTHNAJCHHBIX THMOPHIOB; MOPTPETOB YUYEHBIX —
TEHETUKOB U UX Ouorpaduii; KapT XpoMOCOM; MPUMEPOB MOIUGDUKAIMOHHOW M MYyTallMOHHOU
M3MEHYUBOCTH.



[Ipaktnueckas pabora Nel  «CraTUCTHYECKHE  3aKOHOMEPHOCTH  MOAM(DUKAITMOHHOU
U3MEHUYUBOCTH

I'eneruka 4yejioBeka (3 yaca)

['enetnka venoBeka. UenoBeK Kak OOBEKT T'€HETHUECKUX HCCIEAOBAaHMA. MeToapl M3ydeHHUs
HACJIICTBEHHOCTH  YE€JOBEKAa:  IeHEeaJloTMYeCKUi,  OJIM3HELOBbIM,  IUTOreHETUYECKUH,
ruOpuIu3anysi COMaTHMYECKHX KIeTOK. HacnenctBeHHble 0OJE€3HH, MX PACHPOCTPAHEHUE B
NOMYJSIIMSIX 4elnoBeKa. Mepbl NPOQPMIAKTUKY HACIIEACTBEHHBIX 3a00JeBaHUIl 4YesloBeKa.
Bpennoe BiausHUE ankorois, HUKOTMHA M HAPKOTHMYECKMX BELIECTB HAa HACJIEICTBEHHOCTb
yesioBeka. MenuKo-reHeTHYeckoe KOHCYIbTHpoBaHue. KpuTrka pacUCTCKUX TEOPHUIl ¢ MO3ULIUN
COBPEMEHHOM T'€HETUKH.

Ocnoenvie nouamusa. [enemuxa uenogexka. Hacneocmeenuvie Oonesnu. AnbOUHU3M.
brusneyosori  memoo. I'emoguausa. Tubpuouzayus comamuueckux Kiemokx. Meouko-
eeHemuyeckoe KoHcynomuposanue. Ilonuoakmunusa. IlonynayuonuHulil Memoo.

Me:xnpenmernble cBsizu. Heopeanuueckaa xumusa. OXpaHa INOpUPOABI OT HETATUBHOTO
BO3JICHCTBUSL OTXOJIOB XUMHUYECKHX MpPOU3BOJACTB. Du3uxa. PeHTreHOBCKOE W3Iy4YeHUE.
[TonsiTHE O 103€ U3ITyYCHHS U OMOJIOTHYECKOM 3aluTe

JleMOHCTpalUsi POJOCIOBHBIX BBIIAIOIINXCS TMPEACTABUTENCH KYIbTYphl, XPOMOCOMHBIX
aHOMAJIUH YeIoBeKa M X (PEHOTUITUYECKUX MPOSBICHUN.

[TpakTuueckast pabota No2 «CocTaBieHHne pOJOCIOBHBIX

OcHoBbl cestekuuu(10 yacon)

Ceneknusi Kak Hayka. 3aJadyd COBPEMEHHOU CeNeKIMU. 3HAaYueHUE MCXOAHOr0 Marepuana s
cesiekiuu. LleHTpbl mpoucxoxaeHus KyiabTypHbIX pacteHuil no H.W.BasunoBy. OcHoBHbIE
METOJIbl CEJEeKIUU: THOpHAM3alMs U HCKYCCTBEHHBIH OTOOp. 3HaueHHE pa3IMYHBIX BHUIOB
UCKYCCTBEHHOI'O 0TOOpa B  CeleKUUH. bIu3KopoJICTBEHHBIE U  JAJIbHOPOJCTBEHHbBIE
CKpEIIUBAHHUS.

Cenexuus pacteHuil. OCHOBHbIE METOJbI CEJIEKIUH pacTeHui. [losydueHue YUCTBIX JIMHUM.
['ereposucnass cenekuus. [lonummounaus. MeToasl TONydYeHUs TMOJUIUIOMAOB M UX
UCIOJIb30BaHue B cenekuuu. OtnaneHHas rubpuausanus. Metoabl mpeojosieHus Oecrionus
OTJIalIeHHbIX THOpUAOB, padotsl I'.JI. Kapneuenko.

Cenexuus )KUBOTHBIX. THIBI CKPELIMBAHUI U METObI pa3BEICHUS )KUBOTHBIX. MeTO bl aHanM3a
HaCJEICTBEHHBIX MPU3HAKOB Y JKUBOTHBIX-Mpou3BoauTenel. ['erepo3uc u ornaneHHas
ruOpuAN3aIMs B CENEKINUN KUBOTHBIX.

Cenexkuust Oakrepuid, rpuOOB. 3HaUCHHME JIOCTH)KEHUH CENIeKUUHU Ui MUKPOOHOJIOTMYECKOU
MPOMBINIIEHHOCTH (MTOJIy4€HHE aHTUOUOTHKOB, (PEpMEHTHBIX NpEnapaToB | T.1.).

OcHoBHBIE HalpaBlIeHUs OMOTEXHONOTHH. [ 'eHeTHYecKast MHXEHEPUs, €€ 3aJ]a4i U JTOCTIKEHUSI.
CuHre3 u BblIeNeHHE TeHOB, noctaBka reHoB B JIHK kierku. XpomocomHBbIN ypoBeHB
TeHeTUUYeCKON WHXKeHepuHu. KieTtouyHas WH)KEHepHs; THOpUAM3AIMS COMAaTHYECKHUX KIIETOK,
KyJlbTypa KJIETOK U TKaHel. CelIeKIIMOHHBIE YUpEeXJCHUS M CeJIeKIIMOHHAas paboTa B Balleu
MecTHOCTH. JlocTrkenus cenexunu B Poccun.

Ocnosnvie nonamusn. Cenekyus. Ilopooa. Copm. [lmamm. Hckycemeennwviii omoop.
bruskopoocmeennvie  ckpewusanus.  Bhympueuoosas — eubpuouzayus. [ enemuueckas
unocenepus. I'ubpuonvie nonynayuu. Ecmecmeennvie nonyaayuu. Huousudyanvuwiii omoop.
Maccoswiti  ombop.  Hepoocmeennoe — ckpewusanue.  Omoanennas — eubpuouzayus.
Camoonvinsiewvie aunuu. I'emeposuc. Comamuueckaa eubpuouzayus. Yucmas aunus.
Honunnouous. Aymopuoune. Hunopuoune. Knonuposanue. Ilapmenocenes. Buomexnonozus.
T'ennas unoicenepus. Knemounas unscenepus. Muxpoobuonoaus. Mukpoouonocuueckuii cunmes.
Me:xnpenmernbie cBsi3u. Pusuka. PeHtreHoBckoe nsiyuenue. [lonarue o no3e nsiyueHus u
OHMOJIOTHYECKOH 3allUTE.

JeMoHcTpanusi repbapusi, MylspDKed, THOPUAHBIX M TOJNUIUIOWIHBIX PACTEHUH; MOPTPETOB
YYEHBIX U UX Onorpadmuii.

IBOJIIOLNOHHOE YueHue (38 uacos)

Pa3BuTHe npencraB/ienuii 00 3BoTIONNH XKUBOI pupoasl Ao Y. lapBuna



PaszBuTre Ouosioruu B gofapeuHoBcKuii [lepuos. 'ocioAcTBO B HayKe MPEACTaBICHHH 00 «M3HAYATIBLHOM
1IeJIeCO00Pa3HOCTH» U HEM3MEHHOCTH JKUBOU Mpupoiel. PaboTe K. JInHHES M0 crcTeMaTrke pacTeHHN U
JKUBOTHBIX; NpUHIUNBI JuHHeeBckoM cucrematuku. Tpyasl JK. Krosee n K. ge Cenr-Unepa.
OomonnonHast Teopust XK. b. Jlamapka. IlepBrie pycckue 5BoMIOIMOHHUCTHL. JleMoHcTpanus. buorpadpun
YYEHBIX, BHECIIMX BKJIaJ B pPa3BUTHE JBONIONUOHHBIX Hucil. JKusHb m nesrensHOCTh JKana bartucra
®pancya ne Jlamapka.

JapBunusm (6 wacos)

[Ipennoceinku Bo3HMKHOBeHMs yueHus: Y. JlapBuHa: NOCTMKEHHsT B O0JIaCTH €CTECTBEHHBIX Hayk,
skcnieannOoHHbIN MaTepuan Y. JlapsuHa. Yuenune Y. JlapBuHa 00 mMcKyccTBeHHOM oTOope. Yuenue Y.
HdapBuna o ectecTBeHHOM oOTOOpe. Bua — »snemeHTapHas SBOJIONUOHHAs equHUIA. BceeoOmias
WHIWBUAYaJbHAsS U3MEHUYMBOCTh M M30BITOYHAS YMCICHHOCTh MOTOMCTBA. bopr0a 3a cyliecTBOBaHUE U
€CTECTBEHHBIN 0TOOp.

Hemoncrpanus. buorpadus Y. [apsuna. Mapmpyt u koHkpeTHele Haxoaku Y. JlapBuHa Bo Bpems
MyTelecTBUs Ha Kopadie «Buriby.

JlaGopaTopHbIe B PaKTHYECKHUE PAOOTHI.

M3yueHnne n3MEHUYNBOCTH.

Bup u ero kputepun. Pe3ynbraTsl HCKyCCTBEHHOTO O0TOOpa Ha COPTax KyJIbTYpHBIX PACTECHUH.
CuHTeTHYecKasi TeOpus 3BOJIOUMUA. MHUKPO3BOIIOLUSA

I'eHeTnka ¥ SBONIOLMOHHAS TEOpHUA. DBOJIOLUOHHAsA posib MyTauuid. [lomymauus — saemMeHTapHast
JBOJIIOIIMOHHAS eAnHUIa. ['eHopoH monynsuuid. MaeansHbie U peaabHbIe MOMYJISIIUK (3aKOH Xapau —
BaiinOepra). ['eHeTwueckue mpoiecchl B TMOMYJANUsAX. Pe3epB HACIEACTBEHHOW HW3MEHYMBOCTH
nomysinuid. PopMbl ectecTBeHHOro otoopa. IlpucmocobieHHOCT OpraHu3MoOB K cpene OOMTaHus Kak
pe3ynbTaT ACUCTBHSI €CTECTBEHHOrO oTOopa. MukposBoironus. COBpEMEHHBIE MPEICTABICHUS O
BunoodOpasoBanuu (C. C. Yersepukos, U. U. IlImanbraysen). [Iytu u ckopocTh BHI000pa3oBaHUS;
reorpauyeckoe W IKOJOTHYECKOE BHI000pa3oBaHUE. OBOJIOIMOHHAS POJIb  MOAWU(UKAIIW;
¢du3nonornyeckre agantauyu. TeMIbl 3BOIIOLHH.

Hdemoncrpanus. Cxembl, WUIIOCTPHPYIOIIME TMpolrecc reorpaduyeckoro BumooOpazoBanus. I[loka3
JKUBBIX PACTCHUH M JKUBOTHBIX; TepOapWeB M KOJUICKIMH, JEMOHCTPHPYIOMIMX WHAWBUAYAIBHYIO
W3MEHYUBOCTh U Pa3HOOOpa3ne COPTOB KYJIbTYPHBIX PACTCHUI U MOPOJ JOMAIIHHUX >KUBOTHBIX, a TAKKE
pe3yNbTaThl MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOUTaHUs U Pe3yJbTaThl BUA000Pa30BaHNSI.
JlaboparopHas pabota «l3yueHne MprCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS.

OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIONMH. MaKpoIBoIIONHA

I'maBHbIE HaNpPaBJICHUS 3BOJIIOLIMOHHOIO Ipouecca. bruonoruueckuii mporpecc n OMOJOTHYECKHIA perpecc
(A. H. CeepnioB). Iyt gocTmxeHns: OHOIIOTHYECKOTO Mporpecca. AporeHes; CyIIHOCTh apoMOP(HBIX
W3MEHEHUI M UX poJb B OBOJNIONMH. BO3HWKHOBEHHE KPYIHBIX CHCTEMATHUECKHUX TPYI MKUBBIX
OpPraHU3MOB — MAaKpOJIBOJIOIHMA. AJJIOT€HE3 M IMPOrPECCUBHOE IMPHUCHOCOOJIEHHE K ONpellesIeHHBIM
ycnoBusIM cymecTBoBaHus. KarareHes xak ¢opma JOCTHXKEHHS OHMOJIOTHYECKOr0 MPOLBETAaHUs TPYII
opraan3mMoB. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMHU: JWBEPTEHIUS, KOHBEPreHIMs, Mapajlieinn3M;
NpaBUiIa 3BOJIIOLUH TPYMIl OPraHU3MOB. Pe3ynbTaThl 3BONIONKMU: MHOrooOpasue BHIOB, OpraHHYecKast
1eJ1eCO00Pa3HOCTh, TOCTENEHHOE YCIOXKHEHUE OPraHU3aLiH.

HemoncTparus. IlpuMepsl TOMOJOTHYHBIX W aHAJIOTUYHBIX OPTraHOB, X CTPOEHHUE M MPOUCXOXKICHHE B
nporiecce oHToreHe3a. COOTHOIIEHHE MyTel TPOTPECCUBHON OMOIOTHYECKON

9BOJIIONMHU. XapaKTEPUCTHKA MIPEICTaBUTENIe KUBOTHBIX M pacTeHHH, BHECEHHBIX B KpacHylo KHUTY H
HaxOoASAIMXCs MO/l OXPaHOW rocyaapcTBa.

OcHOBHbIe MOHATHS. OBomtonws. Bua, momymsamus; ux Kputepuu. boprba 3a cyliecTBOBaHHE.
EcrecTBeHHBIH OTOOp Kak pe3ynbTaT OOpbOBI 3a CYIIECTBOBAHHE B KOHKPETHBIX YCIIOBHSX CpPEAbI
oOutanus. «BomHBI XU3HM», UX NPUYMHBL, IMYTH M CKOPOCTb BHI000pa3oBaHUs. MakpOosBOIIOLHS.
buonornueckuii mporpecc u Omonoruveckuii perpecc. Iyt moctmxeHUs: OGHOJIOTHYECKOTO MPOrpecca;
apomopo3, nanoananTanys, oomas gerenepanus. 3uaueHue padot A. H. Ceseprosa.

Ymenusi. Ha ocHOBe 3HaHUS IBMKYIIMX CHIJI 3BOJIOLHMH, MX OHMOJIOTMYECKOW CYIIHOCTH OOBSICHATDH
MPUYUHBl BO3HUKHOBEHHSI MHOTOOOpPa3Hsl BHIOB JKMBBIX OPTraHM3MOB H WX TNPUCHOCOOJIEHHOCTh K
YCIIOBHSIM OKPY’KaIOIIEeH CpPeIbl.

Me:xnpeamertnsie cBsizu. Vcropud. Kynerypa 3anagnoit EBponsl koHma XV — mnepBoi MOJIOBUHBI
XVII B. KyneTypa nepBoro nepuoja HoBoi uctopuu. Bennkue reorpaduieckue OTKPBITHSL.
DkoHoMUUecKas reorpadus 3apybexxHbIx crpaH. Hacenenne mupa. ['eorpadus HaceneHus Mupa.
Pa3Butue oprannuyeckoro mupa (18 uacos)

OcCHOBHBIE YepPThI IBOJIOIUH }KHBOTHOI'0  PACTHTEJLHOI0 MHpa



PazButre xu3HM Ha 3eMie B apXeHCKYI0 M MPOTEPO30HCKyI0 3phl. [lepBhie ciennpl KU3HU Ha 3eMile.
[TosiBeHne BceX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX JKMBOTHBIX. OOmas XapaKTepHCTHKA U
CHUCTEMaTHKa BBIMEPIINX M COBPEMEHHBIX OECIO3BOHOYHBIX; OCHOBHBIC HAMpaBJICHHUS 3BONIOLUU
0ecIo3BOHOYHBIX XKHUBOTHBIX. [lepBrie XopaoBbie. HampaBneHus SBOMIONMK HU3MIMX XOPAOBBIX; oOLIast
XapaKTepUCTUKa OecuepenHbIX U 000I0YHUKOB. Pa3BuTHe BOAHBIX pacTEHUH.

Pa3Butne xu3Hu Ha 3emiie B AJICO30MCKYIO 3py. DBOJIOLMS PACTEHUI; MOSBICHUE NEPBBIX COCYAUCTHIX
pacTeHHii; TANOpPOTHUKH, CEMEHHBIE MANOpPOTHUKH, TOJIOCEMEHHBIE pacTeHus. Bo3HUKHOBEHuHE
MO3BOHOYHBIX:  pbIO, 3EMHOBOIHBIX, INPECMBIKAIOUIMXCS. [ JaBHbIE  HAmpaBiICHHUA  3BOJIIOLIUHU
MI03BOHOYHBIX; XapaKTEPUCTUKA aHAMHUI 1 aMHHOT.

PasButne xu3Hu Ha 3emie B Me3030HCKylo apy. [losBieHHe M pacnpocTpaHEHHE MOKPBITOCEMEHHBIX
pacTeHHi. OBOJIOLUMSA HA3eMHBIX I[TO3BOHOYHBIX. DBO3HMKHOBEHHE NTHII ¥  MJIEKONMTAIOUIUX.
CpaBHUTENbHAsT XapaKTEPUCTHKA BBHIMEPIIMX M COBPEMEHHBIX HA3e€MHBIX II03BOHOYHBIX. BbIMupaHue
JIPEBHUX FOJIOCEMEHHBIX PACTEHUN U MPECMBIKAIOIIUXCS.

PasButhe xu3Hu Ha 3emile B KaifHO30MCKYI0 3py. bBypHOe pa3BuTHe IBETKOBBIX PaCTEHHUI, MHOrooOpasue
HAceKOMbIX (TmapajulesnbHasi JBOJIOLMA). Pa3BuTHe IUIALCHTApPHBIX MIJIEKONMTAIOIINX, IIOSBICHUE
XUIIHbIX. Bo3HukHOBeHHMe TipuMartoB. IlosiBleHwe TmepBBIX NpeAcTaBuTesed cemeiictBa Jlroau.
UYeTBepTUUHBIA MEPHUOA: SBOJIOLMS MIEKONUTAIOMMX. Pa3sBuTHEe NPUMATOB: HANpaBICHHS 3BOJIIOLHU
yenoBeka. OOIIre MpeIKy 9eJI0BeKa U YeII0BEKOOOPa3HBIX 00€3bsIH.

HemoHcTpanus. Penpoxykinu kapTuH 3. bypuaHa, oTpaxaromux ¢ayHy u QIopy pa3lTudHBIX TEPHUOJIOB.
CxeMbl pa3BUTHS LAPCTB KUBON pUposl. OKaMeHeI0CTH, OTIEeUaTKH pacTeHUH B APEBHUX MOPOIaX.
IIpoucxo:xxaenue 4eoBeka

Mecto wenmoBeka B uBoOW mpupoje. CrucreMaTHdeckoe IMoyiokeHne Buaa Homo sapiens B cucteme
JKUBOTHOTO MHUpa. HpI/I3HaKI/I M CBOMCTBa YCJIOBCKA, IIO3BOJIAIONIUME OTHECTH €Tr0 K pa3iMdYHbIM
CUCTCMATHYCCKUM TIpyIlnaM HapCTBa KHUBOTHBIX. HpHMOXO)KILGHI/IC; AHATOMHYCCKHUEC IMPCANOCBUIKHN K
TPYIOBOM JNEATENBPHOCTH W JallbHEWIIEH couuanbHOM »Bomtonuu. CTaaud SBOMIOLMU 4YEJIOBEKA:
JpEBHEUIINI YEIOBEK, IPEBHUN YEIIOBEK, IEPBbIE COBPEMEHHBIE JIFO]IU.

CpoiicTBa uenoBeka Kak Ouosjormyeckoro Bupia. [lomymsimmonHas cTpykTypa Buaa Homo sapiens;
YeJI0BEUECKUE pachl; pacooOpa3oBaHUE; eMHCTBO MPOUCXOXKICHHUS Pac.

CBoiicTBa yenoBeka Kak OMOCOIMAIBHOTO CyIIecTBa. JBKyimue cvibl aHTpororeHe3a. @. DHTenmsc o
pOJH TpyJa B Mpoliecce MpeBpaieHus 00e3bsHbI B YeTIoBeKa. Pa3putue

YJICHOPA3/JICIbHOM PEYH, CO3HAaHHMA U OOLICCTBCHHBIX OTHOIICHHIA B CTAHOBJICHUM 4YCJIOBEKa.
B3anMooTHOIIEHHE COLUATBHOIO U OHOJOTMYECKOTO B 3BOJIOLMH YEJIOBEKa. AHTHHAYYHAs! CYIIHOCTh
«COLMANBHOrO JapBUHM3MA» M pacu3Ma. Bemymas poib 3aKOHOB OOIIECTBEHHOW JKM3HU B COLIMATBHOM
nporpecce yenoBedyecTsa. bronornueckie cBOWCTBA YeT0OBEYECKOT0 O0IIECTRA.

Hemoncrpanusi. Moenu CKeneToB 4eJI0BeKa U MO3BOHOYHBIX )KUBOTHBIX.

OcHoBHbIe NOHATHSA. Pa3zBuTHE JKUBOTHBIX U PACTCHUH B PAa3IUYHBIC MIEPUOBI CYIIECTBOBAHMS 3€MIIH.
[MocTeneHHOE YCIOXKHEHHE OPTaHU3AIMU W MIPUCIOCOOICHUE K YCIOBHSAM CpPEbl JKUBBIX OPraHU3MOB B
nporecce 3Boitonuu. llporncxoxaenue uenoBeka. [[Buwkymme cuisl aHTpororeHnesa. Ponbp Tpyna B
npoliecce mpeBpaiieHns: 00e3bsHbl B UenoBeka. YenoBeueckne pacel, MX eAMHCTBO. Kputrka pacusma u
«COIMAIIBHOTO JTAPBUHU3MAY.

YwMenus. Mcnonb30BaTh TEKCT yu4eOHUKA U yUeOHBIX MOCOOWH JJisi COCTABJICHHS TaOJIUII, OTPAKAIOIIMX
9TaIlbl Pa3BUTHUS KU3HM Ha 3eMile, CTAHOBJICHHUS 4YeJIoBeKa. Vcronbp30BaTh TEKCT yueOHUKA ATl pabOThI C
HaTypaJbHbIMH OOBEKTaMH. JlaBaTb apryMEHTHPOBAHHYIO KpPUTHKY pacu3Ma U «COLHMAJIBHOTO
JIapBUHU3Ma.

Mexmpenmerssie cBsa3u. Puznueckas reorpadusi. icropusi KOHTHHEHTOB.

OkoHomuueckas reorpadus. Hacenenune mupa. ['eorpadus HaceneHus mupa.

B3aumooTHoOIIEeHNSI OPpraHu3Ma U cpeabl. OCHOBBI YKk0J10TUM (35 uacos)

IousiTue o 6uochepe

Buocdepa — >xuBast obonouka mianetsl. CTpykTypa O6uochepsl: nutocdepa, ruapocdepa, armochepa.
KomnoHeHTsl OuoOcdepsl: KUBOE BEHIECTBO, BUIOBOM COCTaB, pa3HooOpa3We W BKIQJ B OHMOMAaccy;
OMOKOCHOE M KOCHOE BEIllecTBO; OMoreHHoe BemlectBo Ouochepsr (B. WM. Bepuanckwuii). Kpyrosopot
BellecTB B npupoje. Jemonctpanua. CxeMbl, OTpaskarolue CTPYKTypy Onocdepsl u XapakTepu3yromue
ee OTJeNIbHBIE COCTaBHBbIE YacTH. TaOnuIpl BHIIOBOTO COCTaBa W pa3HOOOpas3usl >KUBBIX OPTaHW3MOB
o6mocgepsl. CxeMbl KpyroBOpOTa BEMIECTB B IPUPOJIE.

7Ku3Hb B coolecTBax



Hcropust ¢dopMupoBaHHs COOOLIECTB MKHMBBIX OPraHU3MOB. [eosiormyeckasl HCTOPHS MAaTEpPHUKOB;
M30JIALMS, KJIMMaTHdeckue ycnoBus. buoreorpadus. OcHOBHbIE OMOMBI CcymM W MHpPOBOTO OKeaHa.
Buoreorpaduueckue 00nacTy.

HemoHncTpanus. KapTel, oTpakaroniye TIe0JOrMYecKyl0 HCTOPHUI0 MAaTE€pHUKOB; paclpOCTPaHEHHOCTb
OCHOBHBIX OMOMOB CYIITH.

B3anMooTHOIIEHUSI OPraHU3Ma U CPelbl

EctecTBeHHBIE COOOIIECTBA JKUBBIX OPraHW3MOB. BHOTEOIEHO3BI: 3KOTON M OMoneHO03. KOoMIOHEHTHI
OMOIICHO30B: IPOIYLEHTbI, KOHCYMEHTHI, PEAYLEHThl. BHOIIEHO3bI: BHIOBOE pa3HOOOpasue, INIOTHOCTh
oIy JIAnri, Onomacca.

AbuoTtnyeckue GakTopsl cpeabl. Ponb TemmepaTypsl, OCBEHICHHOCTH, BIaXXHOCTH U APYTHX (PakTOpoB B
KU3HENEATEIBbHOCTH coobuiecTB. VHTEHCHMBHOCTD JieiicTBUSl (DakTopa; OrpaHHMYMBAIOLINKA  (aKTop.
BsaumoneiictBue pakTopoB cpepl, Ipeaessl BBIHOCIUBOCTH.

buotnueckue Qaxropsl cpenpl. MHTerpanus Buga B OMOLIEHO3€; 3Kojornyeckue HumM. Llemn u cetn
NUTaHUs. DKOJIOrHUecKasl mupaMuaa ynuces ouomaccol, sHeprun. CmeHa OnoneHo30B. [IpudanHbBI cCMEHEBI
OmoreH030B; (GOpMUPOBAHNE HOBBIX COOOITICCTR.

B3anmooTHOIIEHUSI MeKAY OPraHU3MAaMU

®DopMbI B3aMMOOTHOILICHUH MEXIy OopraHu3Mamu. [103UTHBHBIE OTHOLICHUS — CHMOHO3: MYTyallu3M,
KooIlepays, KOMMEHCAIN3M, HaxJIeOHMYECTBO, KBAapTHUPAHTCTBO. AHTHOMOTHYECKHE OTHOIICHUS:
XHIIHAYECTBO, MAPa3UTH3M, KOHKYPEHIHs, COOCTBEHHO aHTHOWO03 (aHTHOMOTHKH, (DPUTOHIHUABI U IIp.).
IIpoucxoxaeHne 1 3BOIIONMS NTapa3uTu3mMa. HelTpanbHble OTHOLIEHUS — HEUTPAIA3M.

Hemoncrpanus. [Ipumepsl ciM0103a npeacTaBUTeNeH pa3IMyHbIX LIAPCTB KUBOU MPUPOJIBL.

OcHoBuble noHaTHA. briocdepa. buomacca 3emin. buomorndeckast mpoyKTHBHOCTb. JKuBoe

BEIIECTBO U ero QyHKIUH. bruonornueckuii KpyroBOpOT BEUIECTB B pHpoje. Jkosorus. BuemHss cpena.
Okonornveckue (hakTopsl. AOHMOTHYECKHE, OMOTHYECKHE U aHTPOIOTEHHbIE (PaKTOPHI. JKOJIOTHUECKHUE
CHUCTEMBI:  OHOreomeHo3, OuoueHo3, arpoueHo3. IlpomyuneHTsl, KOHCYMEHTBI, PEAYLEHTHI.
Camoperymsinys, cMeHa OMOIIEHO30B M BOCCTAHOBJICHHUE OMOLICHO30B.

YMmenus. BBIABNATE NpHU3HAKM MNPUCTIOCOOJIEHHOCTH BHAOB K COBMECTHOMY CYIIECTBOBAaHHIO B
9KOJIOTHUECKUX CHCTEMaX. AHAIM3UPOBATh BUIOBOH cOCTaB OMOIEHO30B. BBIIECNATh OTAETBHEBIE (YOPMBI
B3aMMOOTHOILICHHUH B OMOLICHO3aX; XapaKTEPU30BaTh MUILEBBIE LIEMTH B KOHKPETHBIX YCIOBHUIX OOUTaHHUS.
Mexmnpenmerssle cBsa3u. Heopranudeckas xummusa. Kucnmopox, cepa, as3or, ¢ocdop, yriepon, Hux
XUMHUYECKUE CBOICTBA.

Odusnueckas reorpadus. Kimmvat 3eMin, KmuMaTndeckasi 30HaIbHOCTh

Bbuocdepa u yesnoBek (9uacos)

B3anmocBs3bp mpupoas! U 001ecTBa. brosorusi oxpanbl NPUPOIBI

AHTpororeHuble (axkTopbl BO3JACHCTBUS Ha OWMOLEHO3bI (pOJib YenoBeka B mpupone). IIpobrmembr
palMOHANIBHOTO TNPUPOAONOIb30BAHNSA, OXPaHbl MPHPOJBL: 3alUTa OT 3arpsA3HEHUH, COXpaHEHHE
STaJIOHOB U MaMSATHHUKOB MPHUPOJBI, 0OecTedeHre MPUPOIHBIMA PecypcaMu HaceJeHHs IIaHeThl. Mepbl
110 00pa30BaHUIO FKOJIOTNYECKHX KOMIUIEKCOB, KOJIOIH4ecKoe 00pa3oBaHue.

JemoHcTpanus. BinsHue XO03SHCTBEHHOH NEATENBHOCTH 4YeloBeKa Ha mpupony. KapTel 3amoBenHBIX
TEPPUTOPHI HAILIEH CTPaHBI M OJIIMIKHETO 3apYOCIKbsI.

HemoncTpanus. [IpuMeps! CTPYKTYpHOM OpraHM3alMy KUBbIX OPraHU3MOB U CO3/IaHHBIX Ha 3TOH OCHOBE
00BEKTOB (ITPOCMOTP U 00CYKIACHHUE WILTIOCTPAluil y4eOHUKa).

OcHoBHble moHsTHsl. BoszgeiicTBue uenoBeka Ha Ouocdepy. OxpaHa NpUPOAbI; OHOJIOTHUECKUI H
COI[MANBHBIE  CMBICI ~ COXpPAaHEHUS  BHJOBOTO  pa3HooOpa3us  OuoneHo3oB.  ParmonansHOe
MIPUPOJIONIONB30BAHNE; HEHCUEpIIaeMble M HCYEpIIaeMblE PECypChl. 3allOBEIHHUKH, 3aKa3HUKH, IMapKH;
Kpacnas kaura. buonuka. I'ennas umxenepusi, 6norexuonorusi. YMenusi. OObsICHATE HEOOXOAUMOCTD
3HaHUS M YMEHHsS TPaKTUYEeCKH MPHUMEHATh CBEACHHS OO0 OJKOJOTHYECKUX 3aKOHOMEPHOCTSX B
MPOMBIIIUIEHHOCTH U CEITbCKOM XO3SIIICTBE UIA MPaBHILHOW OpPraHM3ally JIECOBOJCTBA, PHIOOBO/ICTBA U
T. ., @ TaKKE A pEIIeHUs BCEro KOMIUIEKCA 3afjad OXPaHbl OKPY)KAIOWIEH Cpellbl U palMOHAIBHOTO
MIPUPOJIOTIONH30BAHNS.

MexnpeameTHeie cBsi3u. Heopranwmueckas xXumusa. 3amuTa TPUPOABI OT BO3JEHCTBHS OTXOAOB
XUMHYECKHX 1pou3BoacTB. Pusnka. [Tonsrue o 1o3e nzmydeHust 1 OMOJIOTHYECKOH 3alIuTe.
IHoBTOpeHue (2uaca)
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