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IosicHUTEeIHLHAA 3anmucKa

IIporpamma npenmera «buonorusi» paspadorana B coorBercTBUM PI'OC OOO, yTBEpKIEHHOTO
npukazoM MunoOpHayku Poccun ot 17.12. 2010 Ne 187 ¢ m3MeHeHUAMHU, BHECEHHBIMH MPHKa3aMu
MunoOpnayku Poccun, Ha ocHOBe TpeOOBaHUH K pe3ysibTaTaM OCBOEHHs OCHOBHOW 00pa30BaTEIbHOM
porpamMMsl cpeHero o6umero oopasoanuss MbOY MuoronpodunbHblil nunei cena Manas Cepro0a
ManocepioOMHCKOTO paiioHa, Ha OCHOBE aBTOPCKOM MpOrpamMMbl CpeaHero  oOIiero oOpa3oBaHUsL.
buonorus. 10-11 kmaccel. JIunetinsiii kypc. Atopel H.M. Connn, B.b. 3axapos.

IIpenmer «buonorus» wu3y4yaercs Ha CTYNEHH CpegHero oOmero oOpa3oBaHUs B KadyecTBe

obs3aTenpHOTO Tipeameta 10-11 kmaccoB B oOmeM kosmuectBe 204 yaca (mpu 34 Hemensx yueOHOTO
rona).

Y4eOHoe copep:kaHne Kypca OMOJIOTHN BKJIKOYAET:
10 xinacc — «buomnorus. O6mas 6uonorus . yriyoneHHbii ypoBenb». 102 4., 3 yaca B HeZelo.
11 kmacc — «buonorus. O0mast 6uosnorus. yriuyoneHHbId ypoBeHby. 102 4., 3 yaca B HEJEINIO.

B ocHOBy naHHOTO Kypca  IOJIOKEH  CHUCTEMHO -  JCSITEIbHOCTHBIM  IMOAXOJ.
[IporpamMa mpeaycMaTpuBacT NPOBEACHUE JIEMOHCTpAlMid, HAONIOJNCHHUH, J1a00OpaTOPHBIX U
NPaKTUYECKUX pabOT. DTO MO3BOJISET BOBJIEYD YUAIUXCS B PA3HOOOPA3HYIO YIEOHYIO ACSITEIBHOCTD,
CIOCOOCTBYET aKTUBHOMY M TPOYHOMY TOJYYCHHIO 3HAHUIA.

[Ipu BbmonHEeHNH 7a00paTOPHON pabOTHl  yJAaNUMHCA  W3YYalOTCS JKUBBIE OHMOJIOTMYECKHE
O0O0BEKTHI, TOCTOSIHHBIC MHKpOIIpEnapaThl, TeMaTH4eCKue repOapuu, KOJUICKIMH U T.1. BhINOIHEHHE
MPAaKTUYECKON pabOThl yYaIlIMMHUCS HampaBieHO Ha (JOPMUPOBAHHME Y HUX OOIICy4eOHBIX yMEHUH, a
TaKXKe YMCHUN y4eOHO-TI03HABATEIBHOM I TCITLHOCTH.

Pabouas nporpamma cocrapiieHa Ha OCHOBE (PYH/IaMEHTAJILHOTO sAJIpa COJIEp KaHue OOIIETo
o0pa3oBaHUs U TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS CPEIHEr0 00IIero oopa3oBaHus,
npeacTaBiIeHHbIX B DeepabHOM rocyJapCTBEHHOM 00pa30BaTEbHOM CTaHIAPTe CPEIHEr0 O0IIEro
o0pa3oBaHusl , @ TAKXKE B COOTBETCTBUHU ¢ [IporpamMmmoii cpemHero o0miero o0pa3oBaHusi 0 OUOJIOTHH
¥ OPHEHTHPOBAHO HA UCTIOIBb30BAHUH YUCOHHKA:

3axapos , B.b.buonorus. O6mas 6uonorus. 10 knacc: yueOHHK AJist 00111e00pa30BaTeIbHBIX
opranu3zanuii (yrmyonénnsnii yposens)/ B.b.3axapos, C.I.MamonrtoB, M.W. Conun, E.T. 3axapoBa.-
M.: [Ipoda, 2014r.

3axapos , B.b.buonorus. O6mas 6uonorus. 11 knacc: yueOHUK 117151 0011e00pa3oBaTebHBIX
opranu3zanuii (yrmyonénnslii yposens)/ B.b.3axapos, C.I'MamonTtoB, M.1. Conun, E.T. 3axapoBa.-
M.: Ipoda, 2016 .

IIporpamma omnpenenser cofepkaHue U CTPYKTYpy y4eOHOro MaTepHrana yriayOJIeHHOIO YPOBHS ,
MOCJIeIOBATEIBHOCTh €T0 M3YUeHUs, TyTH (OPMHUPOBAHHUS CHCTEMBI 3HAHHI, YMEHUS B CIIOCOOBI
NeSITeNbHOCTH, & TAK)KE HAMpaBIeHUS Pa3BUTHS, BOCIIUTAHUS U COLIMATU3AIUN YUAIUXCSI.



1. IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPEAMETABNOJIOI N
B 10-11 KITACCAX HA VYIJIVBJIEHHOM YPOBHE

JIMYHOCTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl 10JIKHbI
O0TPaKaTh!
1) poccuiickyro rpaxkJ1JaHCKyI0 UACHTUYHOCTh, TATPUOTU3M, YBAKEHHE K CBOEMY HapOJy, UyBCTBa
OTBETCTBEHHOCTH nepen PonrHoM, ropaoCcTH 3a CBOM Kpai, CBOKO PouHy, poILIoe U HacTOsAILIEe
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxeHue rocy1apcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, ruMH);
2) TpaXXJaHCKYIO TIO3ULIMIO KaK aKTUBHOT'O M OTBETCTBEHHOT'O YEHa POCCUHCKOTO 00IIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U 00A3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSIOK,
00J1aJar0IIero YyBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIET0 TPAJAULUOHHBIC
HAI[MOHAJIbHBIE U O0IIeUeI0BEYECKUE TYMaHUCTUUECKHE U JeMOKPAaTHUECKHE LIEHHOCTH;
3) TOTOBHOCTB K CiIy)keHHI0 OTEUeCcTBY, €ro 3aluTe;
4) chopMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, @ TAKXKE Pa3IHIHBIX (GOpM 00OIIECTBEHHOTO
CO3HaHMsI, OCO3HAHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
5) copMHUPOBaHHOCTH OCHOB CAaMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHH C OOIIECUETOBEYECKIMHU
LEHHOCTSAMH U HieajaMH IPaKJaHCKOr0 00IIeCTBa; TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSTEIHHOM,
TBOPUYECKON U OTBETCTBEHHOMU JIESATEIBLHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MMOBEACHHE B MOJIIUKYIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JUAJIOT C APYTUMHU JIFOJIbMHU, JOCTUTAaTh B HEM B3aUMONOHUMAHHUS, HAXOAUTh OOLIUE LIEJIU U COTPYIHUYATh
VIS UX TOCTHKEHUS;
7) HaBBIKU COTPYAHHYECTBA CO CBEPCTHUKAMHU, 1€THbMHU MIJIAJIILIET0 BO3PACTa, B3POCIIBIMU B
00pa3oBaTenbHOM, 00IECTBEHHO- MOJIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, MPOSKTHON U APYTUX BUIAX
NeSITENIbHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOGHUS OOIIEUEIOBEYECKUX [IEHHOCTEH;
9) rOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA TIPOTSHKECHUN BCEH
KU3HU; CO3HATENFHOE OTHOLICHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIICITHOM
podecCHOHATLHOM U OOIIECTBEHHOMN JACSITETLHOCTH;
10) acreTndeckoe OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
cropta, 0OIECTBEHHBIX OTHOIICHUIA;
11) mpuHATHE U peann3annio HEHHOCTEH 3J0pOBOro U 6€30MacHOro 0opa3a KU3HHU, IOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPILICHCTBOBAHNH, 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON JAESITENBHOCTHIO,
HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHHUsI, yIOTPEOICHUS alIKOT0JIsl, HAPKOTHUKOB;
12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NUECKOMY U NICUXOJIOTHYECKOMY
3JI0pOBbIO, KAK COOCTBEHHOMY, TaK U JAPYT'HX JIIOJIEH, yMEHUE OKa3bIBaTh EPBYIO MOMOIIIb;
13) oco3nanHBIN BEIOOp OynyIiel npodeccun U BO3MOKHOCTEN peain3aliui COOCTBEHHBIX KHU3HEHHBIX
IUIaHOB;
OTHOIIEHHE K TPO(hecCHOHATbHOM NeSTEIbHOCTH KaK BO3MOKHOCTH Y4acCTHUs B PELLICHUH JINYHbIX,
OO0IIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIIEHAMOHAIBHBIX POOIeM;
14) copMUpOBaHHOCTH FKOJIOTMUECKOTIO MBILUICHUS, TOHUMAaHUs BIUSHUS COLUAIbHO-I)KOHOMUYECKUX
MIPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COLMATIBHOM cpelibl; MPUOOPETEHUE OMbITa SKOJIOTO-HAIIPaBIEHHON
NeSITeNIbHOCTH;
15) oTBeTCTBEHHOE OTHOIIEHUE K CO3JJaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO NMPHUHSTHUS [IECHHOCTEH
CEMEHHOM KU3HH.

MeranpeamMeTHble pe3yJibTaTbl OCBOCHHMSI OCHOBHOW 00pa3oBaTe/bHOI
NPOrpaMmbl J0JIKHbI OTPAXKATH:
1) YMCHHUE CaMOCTOATCIbHO OMMPEACIIATE HEIIU ACATCIIBHOCTU U COCTABJIATE IJIAHBI ACATCIIBHOCTH,
CaMOCTOSITEJIBHO OCYILLECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOJIb30BaTh BCE
BO3MOXHBIC PECYPCHI JJIs1 AOCTHKCHUSA ITOCTABJIICHHBIX ueneﬁ " pcain3allii IJIaHOB ACATCIbHOCTH,
BBIOMPATH YCHENIHbIE CTPATErHH B PA3JIMYHBIX CUTYaLUsX;
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2) yMeHHe MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B IPOIIECCE COBMECTHOM J1EATELHOCTH,
YUUTHIBATH TMO3UIMN APYTUX YIACTHUKOB JEATEIBHOCTH, YPPEKTUBHO pa3peniaT KOHQINKTHI;

3) BilaziecHHe HaBBIKAMH MT03HABATEIbHOMN, YUeOHO-MCCIIEeI0BATEIbCKON U TPOEKTHON JEATEIIbHOCTH,
HaBBIKAMH Pa3pelIeHus MpoodiIeM; CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIIbHOMY MTOUCKY METO/IOB
pelIeH s MPAKTUYECKHUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

4) TOTOBHOCTB M CLIOCOOHOCTB K CAMOCTOSITEIbHON MHPOPMAIIMOHHO-TIO3HABATEIBHON IS TEIBHOCTH,
BJIaJICHHE HAaBBIKAMHU TOJIYYECHUsI HEOOX0IMMON MH(POPMAIIMH U3 CIOBapel pa3HbIX THIIOB, YMEHUE
OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAINH, KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH
uH(OPMAIIHIO, TIOTYIaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

5) yMeHue UCIIoNIb30BaTh CPeACTBAa HH()OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHonorui (nanee - UKT)
B PELICHUU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C COOJII0JCHUEM TpeOOBaHHIA
HKOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECYPCOCOEpPEKEHHUS, TPABOBBIX U ATUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

6) yMeHHe ONpeaensaTh Ha3HaYeHUE U QYHKIMH PA3IMYHbBIX COIMAIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTEIIHO OIICHWBATh U IPUHUMATD PELICHHUS, ONPEICIISIONINE CTPATETHUIO TIOBEACHUS, C
Y4ETOM I'PaKAaHCKUX M HPAaBCTBEHHBIX LIEHHOCTEH;

8) BiajieHuE SI3BIKOBBIMU CPEACTBAMH - YMEHHUE SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pPEHUS,
UCIIOJIb30BATh aJICKBATHBIC S3BIKOBHIC CPE/ICTBA;

9) Bi1azicHEe HaBBIKAMH MMO3HABATEIHHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUHN H
MBICIIUTEIBHBIX MPOLECCOB, UX PE3yIbTATOB M OCHOBAHH, TPAHUI] CBOETO 3HAHHS U HE3HAHMS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKECHUSI.

IIpenmeTHbIe pe3yJbTaThl 0cBoeHHs TpeaMeTHON obnactu «BUOJIOT U SI»

TpedoBanus k pesyiabratam ocBoenusi OOIIL
COO (®I'0C C00)

YTouHeHHbIe H KOHKPETH3MPOBAHHbIE
NJIAHUpYeMble pe3y/IbTaThl 0CBOEHUs y4eOHOr 0

npeaMera
— c(hopMHUPOBAaHHOCTH OCHOB IIETTOCTHON BoinmyckHUK Ha yri1y0JIeHHOM YPOBHe
Hay4YHOI KapTUHBI MUPA; HAYYMTCSH:
— (opmupoBaHUE MOHUMAHUS B3aMMOCBSI3U M1 | — OICHUBATHh pPOJb OHOJOTMYECKHX OTKPBITHH U

B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
c(OPMHPOBAHHOCTH TIOHMMAHUS BIASHUS
€CTECTBEHHBIX HayK Ha OKPYXKAIOLIYIO
cpeny, SKOHOMHUYECKYI0, TEXHOJIOTUIECKYIO,
COLIMAJIBHYIO U 3TUYECKYIO CepBI
JesITeIbHOCTH YeJIOBEKa;

CO3JIaHHE YCIIOBUH /ISl pA3BUTHUS HABBIKOB
y4eOHOM, MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOH JIeATEIbHOCTH, MOTHBALINT
o0yyJaroImuxcs K CaMOpa3BUTHIO;
c(OpPMHUPOBAHHOCTb YMEHUI
aHaJIM3UPOBaTh, OLIEHUBATh, IPOBEPATH HA
JIOCTOBEPHOCTh M 0000111aTh HAYYHYIO
uH(pOpMaIINIO;

c(hOpMUPOBAHHOCTH HaBBIKOB 0€30MMacHOM
paboThI BO BpeMs POEKTHO-
WCCIIEIOBATEIILCKON U SKCIIEPUMEHTAITLHON
JesITeTbHOCTH, TIPU MCIIOIb30BaHUN
J1ab0paTOPHOTO 000PYIOBAHMUS;

COBPEMEHHBIX UCCIIEJOBAHUN B Pa3BUTHUN HAYKH U B
MIPaKTUYECKON JESITEIbHOCTHU JIIOCH;

OLIEHUBaTh pOJIb OuoIOrMM B  (POPMUPOBAHUU
COBPEMEHHOMN Hay4YHOU KapTUHBI MHpa,
IIPOrHO3UPOBATh NEPCIIEKTUBBI pa3BUTHS
Ounosoruu;

YCTaHABIMBATh W XapaKTepu3oBaThb  CBSA3b
OCHOBOIIOJIATAlONIMX ~ OMOJIOTHUECKUX  MOHATHM
(kneTka, opraHusM, BUJ, 3KocucTeMa, Ouocdepa) ¢
OCHOBOIOJIaratouMu MOHATUSMU JPYyrux
€CTECTBEHHBIX HayK;

00OCHOBBIBATh CHUCTEMY B3IJIJOB Ha JKUBYIO
NpUPOAY M MECTO B HEH YeIoBeKa, NpPUMEHSs

Ouoslornyeckue  TEOpUM,  Y4YCHHS,  3aKOHBI,
3aKOHOMEPHOCTH,  TOHMMAaTh  TPaHUIBl WX
IPUMEHUMOCTH;

MIPOBOTUTH y4e0HO-HCCIIEIOBATENBCKYIO
JeSITeNbHOCTh 110 OMOJIOTHM: BBIABUTaTh TMIIOTE3HI,
IIJIAHUPOBATh paborty, oTOuparh 51
npeoOpa3oBbIBaTh HEOOXOAUMYIO HH(OPMALHIO,
MPOBOJINTh ~ DKCIEPUMEHTHI, HMHTEPIPETHPOBATH




IIpenmeTHble pe3yJabTaThbl H3YUeHHS
npeametHoi o6aactu "buosorus'
BKJIIOYAIOT Pe3yJabTAThI:

1) chopmMupoBaHHOCTH CHCTEMBI 3HAHUH 00
00ImKX OMOJOTHMYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX;

2) chopMHUPOBAHHOCTH YMEHUH UCCIIE0BATh U
aHAJIM3UPOBATh OUOJIOrMYECKHE OOBEKTHI U
CHCTEMBI, OOBACHATH 3aKOHOMEPHOCTH
OMOJIOTMYECKHX MPOIIECCOB U SIBICHMIA;
MIPOTHO3UPOBATH MOCIEICTBUS 3HAYNMBIX
OMOJIOTrMYECKHUX UCCIICIOBAHMUIA;

3) BIaieHue yMEHUSMHU BBIIBUTATh THIIOTE3bI
Ha OCHOBE 3HAHUI1 00 OCHOBOIOJIATAIOIINX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX U 3aKOHAX, O
MIPOUCXOXKACHUU U CYITHOCTH KU3HH,
I00abHBIX U3MEHEHUSIX B Ouocdepe;
MIPOBEPSITH BBIIBUHYTHIE THITOTE3bI
AKCIIEPUMEHTAJIbHBIMU CPEJICTBAMH,
bopMyIHpys 1eNb UCCIIETOBAHMS,

4) BnajieHne METOJaMH CaMOCTOSTEIbLHOM
MOCTAaHOBKH OMOJIOTMYECKHUX IKCIIEPUMEHTOB,
OIMCaHUs, aHAJIN3a U OLIEHKH JIOCTOBEPHOCTHU
MOJTyYEHHOTO Pe3ysIbTara;

5) chopMUPOBAHHOCTH YOEKICHHOCTH B
HEOO0XOIMMOCTH COOIIOACHNUS ITUIECKUX HOPM
1 DKOJIOTUYECKUX TpeOOBaHUM MPU MPOBEICHUU
OMOJIOTUYECKUX HCCIIEJOBAHUH.

pe3ynbTaThl,  AenaTh
MOJIYYEHHBIX PE3YJIbTaTOB.
BBISIBJISITh U OOOCHOBBIBaTH  CYILECTBEHHBIC
OCOOCHHOCTH  Pa3HBIX ypPOBHEW  OpraHW3aIluu
KHU3HU;

yCTaHABIIMBAaTh CBS3b CTpOCHHS W (PyHKUIUH
OCHOBHBIX OMOJIOTHYECKHX MAaKPOMOJIEKYJ, UX POJIb
B IIpoIieccax KJIECTOYHOTO MeTaboInu3Ma;

peuiarb 3a/1a4uu Ha orpezesieHue
nocnenoBarenpbHoctd Hykineotunos JHK u nPHK
(MPHK), antuxononos TPHK, nocnenoBatenpHOCTH
AMUHOKHCIIOT B MOJICKYJIe OeIKa, TPUMEHSISI 3HAHUS
0 peaklUMsIX MAaTPUYHOTO CHUHTE3a, FeHETHYECKOM
KOJIe, IPUHIIUIIE KOMILJIEMEHTAapPHOCTH;

JenaTth  BBIBOABI 00  HM3MEHEHMSX, KOTOphIE
MPOU30MAYT B MPOIECCaX MATPUYHOTO CHUHTE3a, B
ciydae W3MEHEHUS MOCIIEI0BATEIHHOCTH
nykieorunos JJHK;

CpaBHHBATh (ha3bl JCJICHUS KIICTKH, PEIaTh 3aJ1a9u
Ha OMNpeAeleHWe U CPaBHEHHE KOJIMYECTBA
reHernyeckoro marepuana (xpomocom u /IHK) B
KJIETKaX MHOTOKJIETOYHBIX OPraHM3MOB B Pa3HBIX
(hazax KIETOYHOTO IIUKJIA;

BBISIBJISITH  CYIIECTBEHHBIE TPU3HAKU CTPOCHUS
KJIETOK OpPraHU3MOB pPa3HbIX I[ApCTB  KUBOU
MIPUPO/IbI, YCTAHABIUBATH B3aUMOCBSI3b CTPOCHUS U
(GyHKINK 9acTell ¥ OpraHOUI0B KIETKH;
00OCHOBBIBAaTh B3aUMOCBSI3b  IUIACTUYECKOTO U
SHEPTEeTUYECKOr0 OOMEHOB;

CpPaBHHBATh MIPOLIECCHI IJIACTUYECKOTO u
SHEPTeTUYECKOr0 OOMEHOB, TMPOUCXOJAIIUX B
KJIETKaX JKUBBIX OPTraHU3MOB;

OTIPENIEATh KOJIMYECTBO XPOMOCOM B KIIETKax
pacTeHUl OCHOBHBIX OTEJIOB Ha pa3HbIX 3Tarax
YKU3HEHHOTO ITMKJIA;

pemate TeHeTHYeCKHe 3aJayd Ha JAUTUOPUTHOE
CKpelIMBaHue, CIEMICHHOE (B TOM YHUCJIE C MOJIOM)
Hacje[OBaHUE, AHAIM3UPYIOLIEEe CKpEUIMBaHUE,
TIPUMEHSS 3aKOHBI HACJIEJICTBEHHOCTH u
3aKOHOMEPHOCTH CLEIJIEHHOTO HAaCJIeI0BaHNUS;
pacKkpbIBaTh MPUYHHBI HaCJEeACTBEHHBIX
3a00NeBaHUN, apryMEHTHPOBATh HEOOXOJUMOCTh
Mep IPEeaynpekIeHNs TAKUX 3a00JICBaHUIA;
CpPaBHHMBATh  pa3Hble  CIOCOOBI  PA3MHOKEHUS
OpTaHU3MOB;

XapaKTEepU30BaTh OCHOBHBIE JTallbl OHTOrEHE3a
OpTaHU3MOB;

BBISIBJIATh MPUYMHBI M CYIIECTBEHHbIE MNPU3HAKU
MOANGUKAITHOHHON u MYTaIIMOHHOMN
W3MEHYUBOCTH; 0OOCHOBBIBATh POJIh U3MEHYHUBOCTH
B €CTECTBEHHOM M MCKYCCTBEHHOM OTOODE;

BBIBOAbI Ha OCHOBC




O00OCHOBBIBATh ~ 3HAUEHHE  pa3HBIX  METOJIOB
CEeNIEKIIMM B CO3JJAHUM COPTOB PACTCHHUH, TMOPOA
KHBOTHBIX U IITAMMOB MHKPOOPTaHU3MOB;
O00OCHOBBIBATh ~ NPUYMHBI  HU3MEHSAEMOCTH |
MHOT000pa3usi BUIOB, MPUMEHSS CHHTETUYECKYIO
TEOPHIO BOJIIOLIUH;

XapaKkTepu30BaTh  MOMYJALNHI0 KAk  CAWHUILY
HBOJIIOIUH, BHJI KaK CHCTEMATHYECKYIO0 KaTETOPHIO
Y KaK pe3yJIbTaT dBOJIIOLINY;

yCTAaHAaBJIMBaTh CBSI3b CTPYKTYphl U  CBOWCTB
9KOCHUCTEMBI;

COCTABJISATh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUU B
IKOCHCTEME (CeTH MUTAaHWs), NMPOTHO3UPOBATH X
U3MEHEHHsI B  3aBUCHMOCTH OT  HM3MEHEHUS
(hakTOpOB CpEIIbI;

apryMEHTHPOBaTh COOCTBEHHYIO TIO3MILHUIO IO
OTHOIICHHIO K O3KOJOTMYECKHMM NpoOjIeMaM |
MOBEJICHUIO B IIPUPOJIHON CPELIE;

00OCHOBBIBATh ~ HEOOXOJWMOCTH  YCTOHYHBOTO
pa3BUTHS KaK YCIIOBHsI COXpaHeHus: Onocdepsr;
OLICHUBATh TMPAKTHYECKOE M 3TUYECKOE 3HAUYCHUE
COBPEMCHHBIX  HCCICIOBaHMA B  OHOJIOTHH,
MEIULIHE, HKOJIOTHH, OMOTEXHOJIOTUH;
00OCHOBBIBaTh COOCTBEHHYIO OIICHKY;

BBISIBIIAITh B TEKCTE OHMOJIOTMYECKOTO COACPIKaHUS
poOJIEeMy M apryMEHTHPOBAHHO €€ OOBSCHSTH;
MPEICTABIATh OHOJOTHYECKYI0 HWH(POpMAIHIO B
BUJIC TEKCTA, TAOJIHIIbI,

CXeMbl, rpaduKa, TuarpaMMbl U JIeIaTh BHIBOJIBI Ha
OCHOBAHHUU MPECTaBICHHBIX JIAHHBIX;
npeoOpa3zoBbiBaTh Trpaduk, TabIUIly, IUArpamMmy,
CXeMY B TEKCT OMOJIOIMYECKOI0 COJIepKAHUS.

Buinycknuxk  na  yenybonennom  ypoeHe nonyuum
603MOICHOCHIL HAYUUMBCA:

OpP2aHU308b18AMb U NPOBOOUMb UHOUBUOVATLHYIO
UCCe0068aMENbCKYI0 0eAMeNbHOCHb NO OUON02UU
(unu paspabamvléamv UHOUBUOYATbHBIL NPOEKM):
8blOBUCAMb  2UNOMe3bl, NIAHUPOBAMb  pabomy,
ombupams U npeodpPaA306vIBAMb  HEOOXOOUMYIO
uHopmayuro, NPOEOOUMb IKCNEPUMEHMbI,
UHmMepNpemupo8ams pe3yibmamal, oenams
8bI800bI HA OCHOBE NONYHYEHHbIX Ppe3YIbMmamos,
npeocmasiimes NPOOYKm C80UX UCCAEO08AHUL,
NPOCHO3UPOBAMb ~ NOCIEOCMBU  COOCMBEHHbIX
UCCe008aHull ¢ Y4emom SMUYEeCcKUx HoOpM U
IKONO0SUYECKUX MPeDOBAHUI,

8bLOENAMb cywjecmeeHHbvle ocobennocmu
HCUSHEHHBIX —YUKI08 npeocmasumenell  pasHbix
omoenog  pacmeHuul U  MUNOE  IHCUBOMHbBIX;
U300pasicamsd YUKIbl pa3gumusl 8 8UOe cxem,




AHATU3UPOBAMb U UCNONBL308AMb 6  PeuleHUU
VueOHbIX u UCC1e008amMenbCKUX 3a0ay
UHpOpMayuO 0 COBPEMEHHBIX UCCIE008AHUAX 8
buonocuu, MeouyuHe u IKOI02UU;
apeymeHmupoeams — HeoOX00UMOCmb — CuHme3a
eCmecmeeHHOHAYYHO20 U  COYUOSYMAHUMAPHO20
3HAHUSL 8 FNOXY UHGOPMAYUOHHOU YUBUIUZAYUU,
MoOenupogams  UMeHeHue  IKOCUCeEM — NoO
GUAHUEM PA3IUYHBIX epynn Gaxkmopos
OKpydfcaroufeli cpeovl;

8bIABNIAML 8  Npoyecce  UCCIe008aMeNbCKOl
0esamenbHOCmU ~ NOCIeOCMBUS  AHMPONOSEHHO20
8030€lCmBUsl HA IKOCUCEMbl C80€20 DecUOHd,
npeonazams cnocoObl CHUINCEHUSI AHMPONO2EHHO20
8030€lCmBUst HA IKOCUCTEMDbL,

UCNONb306aMb  NPUOOPEmenHble KOMNemeHyuu 6
NPAKMUYecKoll  0esimelbHOCmU U NOBCEOHEeBHOL
JHCU3HU, OJI1 NPUOOPemeHUsl ONbIMa OessmelbHOCmU,
npeduiecmsylowell npopeccuoHanvhol, 6 0CHO8e
KOmopoii nedcum 6Uono2us Kax y4eOHbulll npeomen.




2. COAEPXAHUME ITPEJIMETA BUOJIOTMN B 10—11 KJIACCAX
(yrinyOneHHBIH YpOBEHb)

10 KJIACC
(3 vaca B Hepedro, Bcero 102 u.)

BBenenue (1 1)

Mecrto kypca «OOmasi OMOJOTHs» B CHCTEME E€CTECTBEHHO -HAYYHBIX TUCIHMIUIMH, @ TaKXKe B
Oouosiornyeckux Haykax. Llenu m 3agaum xypca. 3HaueHue npeaMeTa Juis MOHMMaHUS €IMHCTBA BCETO
KMBOTO M B3aMMO3aBHCHMOCTH Bcex dacteil Oumocdepst 3emnm. buonorus kak Hayka; mpeaMeT U
MeTOoAbl M3ydeHHus B Ouosorumu. OOmas Ouoiorus — AUCUUIUIMHA, H3y4yarollas OCHOBHbBIE
3aKOHOMEPHOCTH BO3HUKHOBEHUS, PA3BUTHUS U MOJAEPKaHMs KU3HU Ha 3emute. OOmiast OMonorus Kak
OJMH U3 HUCTOYHUKOB  (DOPMHUPOBAHUS  JUANEKTUKO-MAaTEPUAIUCTHUYECKOTO  MHUPOBO33PEHUS.
OO011e0MoIOrNUecKre 3aKOHOMEPHOCTH — OCHOBA PAllMOHAIBFHOTO MPHUPOJIOTIONIB30BaHUs; COXPAHEHHE
OKpy’Karollel cpelbl; HHTEHCU(PHUKALMHU CEIbCKOXO3SMCTBEHHOIO IPOM3BOJACTBA M COXPAaHEHMS
30pOBbsl 4ejoBeka. CBsA3b OMOJOTMYECKMX AUCHHUIUIMH C JPYTUMH HayKaMu (XUMHeH, (QU3HUKOH,
reorpaduei, acrpoHomuei, wucropueil u ap.). Posnp Ouonormn B (QOPMHPOBAHUM HAYUHBIX
IIPEACTABJICHUM O MUpE.

Yacrsl
[TPOMCXOXJEHUE Y HAYAJIBHBIE DTAIIBI PABBUTHS XKU3HU HA 3EMIIE (12 u)
Paszpgen 1
MHOI'OOBPA3HE KUBOI'O MUPA.
OCHOBHBIE CBOMCTBA )KUBOM MATEPHH (5 u)

Tema 1.1
YPOBHU OPTAHU3ALIMH )KMBOU MATEPUH (2)

Kusep kak Gopma CcylmiecTBOBaHUS MATEPHUM; ONPEICICHUS TMOHATHS OKU3HBY. JKU3Hb U KUBOEC
BEILIECTBO; KOCHOE M OWOKOCHOE BEIIECTBO OMOC(ephl. YPOBHHM OpraHM3aIlMd >KUBOM MaTepuud M
MPUHIMITBI WX BBIJCICHUS; MOJICKYJISIPHBIN, CYOKJICTOYHBIN, KJICTOYHBIN, TKAHEBBIM W OpPTaHHBIH,
OpraHU3MEHHBIN, MOMYJSIUOHHO-BUAOBOM, OHOLlEHOTHYECKUH U OnochepHbIi ypOBHH OpraHU3aluu
JKHUBOTO.

Tema 1.2
KPUTEPUUN XXMBbIX CUCTEM (3 u)

EnuHCTBO XMMHUYECKOT0 COCTaBa KMBOW MaTE€pUU; OCHOBHBIE TPYIIIBI XUMHUYECKUX 3JIEMEHTOB U
MOJIEKYJI, 00pa3yrolne KUBO€ BelecTBO Onochepsl. Kierounoe cTpoeHre opraHnu3MoB, HACEISIONUX
3emmto. OOMeH BemiecTB (METabOMM3M) M CaMOPETYJISAIUs B OMONOTHYECKMX CHCTEMax; MOHSATHE O
TOMEOCTa3e KaK yCIOBHUHU CYIIECTBOBAHUS JKUBBIX cucTeM. CaMOBOCIIPOM3BEACHUE; HACIEACTBEHHOCTh
1 U3MEHYMBOCTh KaK OCHOBA CYILIECTBOBAHUS KUBOW MAaTEPUH, UX MPOSBICHUS HA PA3JIMYHBIX YPOBHIX
opranmzanuu >kuBoro. Poct u pasButme. Pazgpaxumocts; (oOpMbl H30MpATENbHONM pPEaKIUU
OpPraHM3MOB Ha BHEIIHHE BO3eHcTBHs (0€3yCIOBHBIE U YCIOBHBIE pedIeKChl; TAKCUCHI, TPOMU3MBI U
HacTUU). PUTMHYHOCTH TPOILIECCOB JKU3HENEATEIHLHOCTH,; OMOJOTUYECKHE PUTMBl U HMX aJlallTUBHOE
3HaueHue. J[MCKpeTHOCTh JKMBOTO BEIIECTBA W B3aMMOOTHOIIEHHWE YacTH U 1IEJOoro B OHMOCHCTEMax.
DHepro3aBUCUMOCTb KUBBIX OPraHU3MOB; (POPMBI TOTPEOICHUS SHEPTUH.

Paszgen 2
BO3HUKHOBEHMUE )KU3HU HA 3EMUJIE (7 u)
Tema 2.1
VCTOPUS IIPEJICTABJIEHUI O BOSHUKHOBEHHWHU XXWU3HU (2 )
Mudonornueckue mpencrasieHus. llpencraBnenuss ApucroTens, OMIEAOKIa U JIPYTUX
AHTUYHBIX y4yeHbIX. [lepBble Hay4HbBIE MOMBITKH OOBSICHEHMS CYIIHOCTH U IMpPOLEcca BOSHUKHOBEHHS
xu3HU. OnbiTel @. Penu, B3rmsaasl Y. T'apses, [I. Hunrema; skcnepumentst JI. Ilactepa. Teopum
BeyHocTH xu3HU ['. Puxtepa u apyrux yuensix (I'. I'ensmromnbi, I'. Tomcon,C. Appenuyc, I1. Jlazapes).
MarepruanucTuueckue TNpEACTaBICHHUsS O BO3HUKHOBEHMM JKM3HM Ha 3emue. Ilpennocbuiku
BO3HUKHOBEHHS JKM3HM Ha 3emile: KOCMHUYECKHE U IIJIaHeTapHble MPEANOChUIKH; XUMHUYECKUE
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IIPEAIOCBHUIKY 3BOJIIOLUN MAaTEPUU B HAIIPABJIEHUN BO3ZHUKHOBEHUS OPIaHUYECKUX MOJIEKYJ: IIEpBUYHAS
aTMocepa W SBOJIOLUUS XUMHUYECKHX 3JEMEHTOB, HEOPTaHWYECKMX W OPraHMYeCKHMX MOJIEKYN Ha
PaHHUX 3Tanax pa3BUTHUS 3€MIIN.

Tema 2.2

COBPEMEHHBIE ITPEJICTABJIEHN I O BOBHUKHOBEHUU XXU3HU (2 1)

CoBpeMeHHbBIE TPEACTABICHNUS O BOSHUKHOBEHMH XU3HH; B3MIIAAbl J. Ildumrorepa, [Ix. Dinena.
DBOMIONUS XUMUYECKUX AJIEMEHTOB B KOCMHUYECKOM IpocTpaHcTBe. OOpa3oBaHUE TUIAHETHBIX CHCTEM.
[lepBuunas atmocdepa 3eMiiM U XUMHUYECKHE MPEINOCHUIKA BO3HUKHOBEHHS >XH3HH. MCTOUYHMKH
SHEpPruy U BoO3pacT 3eMiu. YcioBUs cpeabl Ha apeBHed 3emiie; teopus A. WM. Omapuna, onbitel C.
Munnepa. Xumunueckast 3poitonus. HeOnosnornueckuii CHHTE3 OPraHU4eCKUX COENHEHUM.

Tema 2.3
TEOPUU ITPOUCXOXJIEHUA ITPOTOBNOITIOJIMMEPOB (1 u)

Tepmuueckass teopusi. Teopust ancopOruu. 3HaueHue pabor C. dokca u Jx. bepnana.
Huskoremnieparypnas teopust K. Cumonecky u @. Jlenema. KoanepBaruble Kamid U UX SBOJIOLIHS.
Teopuu mpoucxoxzaeHus nporoduonoiarmepoB. CBoWCTBa KOalepBaTOB: peaklMd OOMEHa BEIIECTB,
camoBoctipousBenenue. I unoreza mupa PHK. DBomtonns nporoObnoHTOB: popMHUpOBaHUE BHYTPEHHEH
Cpelbl, MOSIBJIEHUE KaTalU3aTOPOB OPraHUYECKON MPUPOJbI, 3BOJIIOIMUS SHEPIeTUUYECKUX CUCTEM H
MeTa0o0IM3Ma; BOSHUKHOBEHHUE TEHETHYECKOT0 KOJIa.

Tema 2.4
SBOJIIOLIMA TTPOTOBHUOHTOB (1 u)

Bo3HMKHOBEHHE SHEPreTHYecKHX CUCTeM: poib nupodocdara. OOpa3oBaHHE MOJIMMEPOB;
3HAYCHHWE HeCTeNU(PUUECKOW KaTAIUTUYECKONM aKTUBHOCTU HoiunenTuoB. COBEpIICHCTBOBAHHE
MeTaboIMUeCKUX peakiuii. Posib SHEpruM COTHEYHOTO CBETa; BOZHUKHOBEHHE (POTOCUHTE3A.

Tema 2.5
HAYAJIBHBIE TAIIbI BUOJIOI MYECKOM DBOJIIOLINH (1 )

Havanphpie 3Tanbl  Ouosormyeckoil  sBomtouuu. [lpokapuoTnueckue KiIeTku. Teopus
CUMOMOT€HETUYECKOTO  NPOUCXOXKJICHUS  OJYKApHUOTHYECKOW KIETKH U €€  JI0Ka3aTeJbCTBa,
BO3HUKHOBEHHE (DOTOCHHTE3a, HYKAPUOT, IIOJIOBOTO TIpOLECCa M MHOTOKJIETOYHOCTH. Teopuu
MIPOMCXOKICHHUS MHOTOKJIETOYHBIX opranu3MoB (3. I'ekkens, M. 1. Meunukos, A. B. lIBaHoB).

Yactsll
YUEHUE O KJIETKE (37 u)
Paznen 3
XUMHNYECKASA OPTAHU3ALIUS KIIETKHU (13 u)
Tema 3.1
HEOPTAHUYECKUE BEHIECTBA, BXOJAIIME B COCTAB KIJIETKHU (1 1)
DNeMEeHTHBIN COCTaB KMBOTO BellecTBa Onocdeprl. PacpocTpaHeHHOCTh 3JIEMEHTOB, UX BKJIA] B
o0pa3oBaHHEe KUBOM MAaTepUU U OOBEKTOB HEXXHBOW MPUPOBI. MaKpOdJIeMEHThI, MUKPOJIEMEHTHI; UX
BKJIaJ] B 00pa3oBaHNe HEOPTaHMYECKUX U OPTaHUYECKUX MOJIEKYI )KMBOTO BemiecTBa. Heopranundeckue
MOJIEKYJIBI )KUBOTO BelIecTBa. Boga, ee XMMUYECKHe CBOMCTBA U OMOJIOTHYECKasi POJIb: PACTBOPUTEIH
rUAPOQUIBHBIX MOJIEKYJ, cpeda NpoTeKaHus OHOXMMHUYECKHX mpeBpamieHuid. Pomnb Bogel B
MEXMOJICKYJISIPHBIX B3aUMOJCUCTBUSAX, Teroperyisiuus u Ap. Conu HEOpraHWYecKHX KHCIOT, UX
BKJIaJ] B 0OECIieueHre MPOIIECCOB KU3HEEATENBHOCTH U MOJAepKaHue roMeoctasza. Poiab KaTHOHOB U
AHUOHOB B 00ECIEUEHUH TMPOIECCOB JKHU3HEAEATENbHOCTH. OCMOC UM OCMOTHYECKOE JIaBJICHHUE,
OCMOTHYECKOE TIOCTYIJICHUE MOJIEKYI B KIETKY. bydepHbie CUCTeMBI KJIETKU U OpraHu3Ma.

Tema 3.2
OPTAHMUYECKHUE BEILLIECTBA, BXOJSIIWE B COCTAB KJIETKU (12 1)
Opranudeckue Mojekynbl. buomornyeckue mnomumepsl — Oenku. CTpyKTypHasi OpraHu3alius

MOJIeKy OeJKa: MepBUYHAsI, BAPUAHTHI BTOPUYHOM, TPETUYHAS U YETBEPTUYHAS, XUMUIECKHE CBSI3U, UX
yaepxkuBarorue;  donguar.  CBolicTBa  O€IKOB:  BOJOPACTBOPUMOCTH,  TEPMOJIAOUIIBHOCTD,
MOBEPXHOCTHBIM 3apsAn W Jpyrue; neHaTypamnus (oOpaTumass u HeoOpaTumas), peHaTyparus —
OMOJIOTMYECKUHA CMBICT U IMPAKTUYCCKOC 3HAYUCHUC. q)yHKHI/II/I OEIIKOBBIX MOJICKYIIL. Buonornueckue
KaTtaau3aTopel — Oenku, uX Kiaccudukamms, CBOWCTBA W pPOJb B 00ECMEYEHHH MPOIIECCOB
KHU3HEIESATeNbHOCTU.  PerynaropHas u  MHGOPMAMOHHO-KOMMYHUKAaTHBHasi  pojib  OEJKOB;
TPAHCIIOPTHBIE U IBUTATENbHbIC OCJIKHU; aHTUTEIA.



YrrneBoabpl B KH3HU PACTCHHM, >KMBOTHBIX, TPUOOB U MHKPOOpraHu3MoB. CTpPyKTYpHO-
(byHKIMOHATBHBIE OCOOCHHOCTH OPTaHU3allui MOHO- U tucaxapuoB. CTpoeHHne U Onoiorudeckas poib
OMOMOIIMMEPOB — MOJIUCAXAPUIOB.

XKupsl — OCHOBHOW CTPYKTYpPHBIA KOMIIOHEHT KJIETOYHBIX MEMOpaH W HMCTOYHHK DSHEPTHUHU.
Oco0eHHOCTH CTPOEHHMSI KUPOB U JIUMIOUIOB, JIeXKAIUE B OCHOBE UX (DYHKIIMOHAIBHON aKTUBHOCTU Ha
YPOBHE KJIETKH U LIEIOCTHOTO OPraHu3Ma.

Hykneunosbie kuciotel. JJHK — MoJiekysibl HacjaeACTBEHHOCTH; UCTOPHUS W3Y4YEHHs. YPOBHHU
CTPYKTYpHOM OpraHu3aluu; CTPYKTypa MOJIMHYKICOTUIHBIX LENeil, MpaBUa0 KOMILUIEMEHTAPHOCTH —
npaBuio Yapradda, neorinas cnupanb (k. Yorcom m @. Kpuk); Omonormueckas poas JHK.
I'enetnueckuii kof, cBoiicTBa Koza. I'en: crpykrypa u pynkuum; reasl, kogupyroue PHK, moounbsHbie
reHeThu4Yeckue »oiaeMeHThl. ['enom; reHom uenoBeka. PHK: wundopmannonnsie, TpaHcnopTHbIE,
pubocomanbpHbIe, KaTAIUTHYECKUE U perynsrtopHble. Pexyrumkarmus JIHK, nepenavya HacneacTBEHHON
nH(OpPMAaLIUY U3 TOKOJICHUS B TIOKOJICHHE.

Pa3nen 4
PEAJIN3AIIAS HACJEJICTBEHHON HHO®OPMAIIUNU.METABOJIN3M (8 u)
Tema 4.1
AHABOJIN3M (6 q)

COBOKYITHOCTh peakIuii OMOJOTHYECKOTO CHHTE3a —IUIACTUYECKU OOMEH, WM aHaOOoJIHM3M.
Perynsmusi akTUBHOCTH T'€HOB IMPOKAPUOT; OINEPOH: OMEPOHBI MHIYIHOCThbHBICE W pernpecuOeTbHbIC.
Perynauus aktuBHOCTM TreHOB »ykapuoT. CTpyKTypHas 4acTb reHa. PerynstopHas 4acTh TIeHa:
MIPOMOTOPBI, JHXAHCEPhl W WHCYIATOphL. llepemava HaciencTBeHHOW WHGOpMAaNWKM U3 sApa B
LUTOIIa3MY; TPAHCKPHUIILIUA, TpaHCKpUNIHOHHBIE (dakTopbl. Ctpykrypa JHK-cBA3BIBatOmNX OENKOB.
[Ipoueccunr PHK; crmaiicuHr, anbTepHATUBHBIA CIJIAHCUHT, OWOJIOTMYECKHUU CMBICI W 3HA4YCHUE.
Mexanuszm obecriedeHusi CuHTe3a 0elKa; TPaHCIALUS; €€ CYIIHOCTh U MeXaHu3M, ctabmibHocTh HPHK
Y KOHTPOJIb SKCIIPECCUU TEHOB.

Karaimutnueckuii  xapakTep peaknuii oOMmeHa BemiecTB. Peanmuzaruss  HaclneACTBEHHOMN
nH(pOpMaNUU: OMOJOTUIECKHIA CHHTE3 OCITKOB U IPYTUX OPTaHUICCKUX MOJICKYIT B KIIETKE.

Tema 4.2
SHEPTETUYECKUU OBMEH — KATABOJIM3M (149)

OHepretudeckuii oOmeH; cTpykTypa u ¢GyHkiuuu ATO. Dtambl »HEpreTMUecKoro oOMeHa.
ABTOTpO(DHBINI U TeTepOTPOPHBII THUITEI 0OMeHa. AHAa’POOHOE U a3pOOHOE PACHICTIIICHHE OPTaHUIECKUX
Mounekyn. [loAroTOBUTENBHBIN STam, poiib JU30COM; HEMoNHOe (OECKUCIOPOAHOE) pacIlelIeHHE.
[TonHOE KHCIOpPOIHOE OKHUCJICHHE; JIOKAIMW3AIMs TPOLEecCOB B MUTOXOHIpHUsX. ConpspkeHue
pacuIeIUIeHHs] TJIIOKO3bl B KJIETKE ¢ pacnaaoM U cuHTe3oM AT®. [loHsiTHE O romeocTase; MPUHLIUIIBI
HEPBHOM U HJIOKPUHHON PETYIISIIIUU TIPOLIECCOB MTPEBPAIICHHS BEIIIECTB U YHEPTUHU B KIIETKE.

Tema 4.3
ABTOTPO®HBIN TUII OBMEHA (19)

dorocunTe3; cBeToBas (aza U OCOOCHHOCTH OpraHU3aIllMU TUJIAKOMAOB TpaH, SHEpreTudecKas
neHHoctb. TemHoBast (aza dhoTocuHTE3a, MPOIECCH], B HEH MPOTEKAIONIUE, HCTIOIb30BaHUE DYHEPTHUU.
Tunsl ¢doToCcHMHTE3a U UCTOYHHKK BOJOpPOAA A 0Opa3oBaHUS OPraHUYECKUX MOIEKYI; PEeaKIuu
CBETOBOM U TEMHOBOH (a3bl poTOCHHTE3a. XEMOCHUHTES.

Pa3nen 5
CTPOEHME U ®YHKIHNU KJIETOK (16 u)
Tema 5.1
[TPOKAPUOTHUYECKAS KIJIETKA (2 u)

HpenMeT N 3aaa4yd IIUTOJIOIHUH. MeTO)IBI HU3YUCHUA KIICTKU: CBETOBAasd MW OJICKTPOHHAA
MHUKPOCKONHUS; OMOXMMHUYECKHE U HMMYHOJIOTHYECKHE METOAbl. J[Ba THMa KJIETOYHON OpraHu3aIfH:
MPOKAPUOTUYECKHE W JdyKapuoTHueckue KieTku. CTpoeHHe IUTOIUIa3Mbl OaKTepUaIbHON KIIETKH;
JoKanmu3ays epMEHTHBIX CUCTEM U OpraHu3allis MeTadoar3Ma y MpoKapuoT. ['eHeTnueckuii anmapar
OakTepuit; 0COOEHHOCTH peanuzanuu HaCJIEICTBEHHON nH(popMaLUu. OcoGenHoctu
KHU3HENEATebHOCTH OaKTepuii: aBTOTpOodHbIE U TeTepoTpodHbIe OaKkTepuu; a3poOHbIE U aHAIPOOHbBIE
MuKpoopranusmbel. CrnopooOpa3zoBaHue W €ro Ouonoruueckoe 3HaueHue. PasMHOXeHHe; MOJOBOM
nporecc y 6akrepuii; pekoMOMHanuu. MecTo u posib MPOKapHOT B OMOLIEHO3aX.
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Tema 5.2
OVKAPUOTHUYECKAA KJIETKA (8 u)

[uTomnazMa syKapruoTHUUECKON KJIETKH. MeMOpaHHBIN MPUHIIMIT OPTaHU3aIiu KJIETOK; CTPOSHHE
Ouosiornyeckoit MeMOpaHsl, MOpQooruyeckre u GyHKINOHAIBHBIE OCOOCHHOCTH MEMOpaH pa3InYHbIX
KJIETOYHBbIX CTpyKTyp. OpraHemnsl nuromiasmbl, HUX CTpykTypa u (yHkuuu. Hapyxnas
[UTOIUIa3MaTHIeCKasi MeMOpaHa, H0IIa3MaTH4YecKas CeTh, anmnapar [ oJIbIKu, JTU30COMBL, MEXaHU3M
BHYTPUKJIETOYHOI'O IHILEBAPEHUS. MUTOXOHIPUN — DHEPreTUYECKUE CTAHIUM KJICTKH; MEXaHU3MBI
KJIETOYHOro JAbIxaHus. PuOocoMbl M uX ydacTue B Ipoleccax TpaHCIsInuu. KieTouHbI LEHTp.
Oprasnoupl OBMKCHMS: KTYTUKUM U pecHHUYKU. [{utockener. CrnennanbHble OPraHOMABI LIATOILIA3MBIL:
COKpaTHTENbHbIE BaKkyolqu U Jp. B3aumopelcTBHe OpPraHowIoB B O0ECIIEYEHHUH IPOIECCOB
MeTabonu3ma.

KieTouHoe si1po — LIEHTp YIpaBIEHUS >KU3HEAEATEIbHOCTBIO KIETKU. CTPYKTYpbl KIETOYHOTO
aapa: siiepHas 000J0YKa, XpOMAaTUH (reTepoXpoMaTHMH M 3yXpoMmartuH), sapsimko. Kapuomnasma;
XUMHAYECKHH COCTaB M 3HAUYCHHUE I JKU3HeAesaTeNnbHocTH sAnpa. uddepeHunanbHas aKTHBHOCTH
I€HOB; DyXpoMaTHH. XpOMOCOMBI. CTpyKTypa XpOMOCOM B Pa3jIU4HBIC IEPUOMBI KU3HEHHOIO LIMKJIA
KJIETKH; KapUOTHUII, IOHATHE O TFOMOJOTHMYHBIX XpoMmMocoMax. JIMIUIOMIHBIM W TarjJouJHBIA HaOOpPbI
XPOMOCOM.

Tema 5.3
YKM3HEHHBIN IIUKJI KJIETKW. JEJTEHUE KJIETOK (3 u)

Knerku B MHOTOKIIETOUHOM Opranusme. [lonstie o nuddepeHnnpoBke KIETOK MHOTOKIIETOYHOTO
opranu3ma. JKW3HEHHBIM LMKI KIETOK. TKaHM OpraHm3mMa ¢ pa3HOM CKOPOCTBIO KJIETOYHOIO
OOHOBJICHHS: OOHOBIISIONINECS, PACTYIIME U CTa0MIbHbIE. Pa3MHOXeHHE KIeTOK. MUTOTHYECKUH IHKIT:
uHTephaza — TMepuoja IOArOTOBKM KIETKHM K jeneHuto, peaymaukanus JHK; murto3, ¢dassl
MHUTOTHYECKOTO JICJICHUSI M TPeoOpa3oBaHMsi XPOMOCOM B HHMX. MexaHHW3M 00pa3oBaHHUsI BepeTeHa
JENCHUsT M PACXOXJIEHUs JO4YepHHX XpoMocoM B aHadasze. buonoruueckuii cmbicin MHUTO3a.
buonoruueckoe 3HaueHne MuTo3a (0ecrosioe pa3MHOKEHHE, POCT, BOCIIOJIHEHUE KJIETOUHBIX IOTEPh B
(U3MOJOTMUECKUX U MATOJIOTUYECKUX YCIOBUSX ).

Perynsuus JKM3HEHHOro LMKJIA KJIETKM MHOIOKJIETOYHOro opraHuszma. Pakropbl pocra.
3anporpaMMHpOBaHHas KJIETOYHAs THOeNIb —aronTo3; peryiasanus anonrosa. [lonsTie o perenepanuu.
Hapymienus: MHTEHCMBHOCTH KJIETOYHOIO Pa3MHOXKEHMSI W 3a00J€BaHMUS YEJIOBEKA U JKUBOTHBIX:
Tpouyeckue s3Bbl, JOOPOKAUECTBEHHBIE U 31I0KaYECTBEHHbBIE OIIYXOJIH U JIp.

Tema 5.4
OCOBEHHOCTU CTPOEHUMA PACTUTEJIBHBIX KJIETOK (1 u)

Oco0OeHHOCTH CTPOEHUs] PACTUTENBHBIX KIETOK; BAaKyoJd W IacTuibl. Buabl muactuna; ux
CTpYKTypa U (YHKIHMOHAJIbHBIE OCOOCHHOCTH. Kierounas creHka. OCOOEHHOCTH CTPOEHHUS KIIETOK
rpuboB. Bxirouenus, 3HaueHe U pojib B META0OIU3ME KIIETOK.

Tema 5.5
KIIETOYHAS TEOPUA CTPOEHUA OPTTAHU3MOB (1 u)

Knerounas Teopus cTpoeHus opraHu3zmoB. VcTopus pa3BUTHS KJIETOUYHOW Teopuu; paboTel M.
[neiinena,T. IlIBanna, P. Bpoyna, P. BupxoBa u npyrux yueHsix. OCHOBHBIE MOJOXEHUS KIETOYHOU
TEOpUHU; COBPEMEHHOE COCTOSHUE KJIETOYHOW TEOPUH CTPOECHHS OpPraHU3MOB. 3HAUYEHUE KIIETOYHOU
TEOpUH JJIs Pa3BUTHUS OUOJIOTHUH.

Tema 5.6
HEKJIETOUHAS ®OPMA KM3HU. BUPYCBI (1 u)

Bupycsl — BHYTPHMKIIETOYHBIE NApa3sUTbl HA TEHETHYECKOM YypoBHE. OTKpbITHE BHpPYCOB,
MEXaHM3M B3aUMOJICHCTBUS BHpyca U KIETKH, HWHQEKUHOHHBbIM mpouecc. BepTukanpHblii U
TOPU3OHTANBHBIA TUN TEpeJauyd BHUPYCOB. 3a00JeBaHUS >KUBOTHBIX M DPACTEHHUH, BbBI3bIBAEMBIC
BUpycaMu. BupycHble 3a0oneBaHus, BcTpedaromuecs y denoBeka; rpumm, remarut, CIIH/.
bakrepuodaru. IIpoucxoxxnenue BHupycoB. Mepbl NPOMUIAKTUKM PACHPOCTPAHEHUS BHPYCHBIX
3a00JI€BaHUH.
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Yactslll
PASMHOXEHUE 1 PABBUTUE OPITAHU3MOB (27 u)
Pa3nen 6
PASMHOKEHUE OPI'TAHU3MOB (7 u)
Tema 6.1
BECITOJIOE PABSMHOXEHWE PACTEHUI W )XMBOTHBIX (1 1)

@opmbl  0ecnosioro  pasMHOXKEHHUS: MUTOTHYECKOE JENIEHHE KIETOK OJIHOKJIETOYHBIX;
CropooOpa3oBaHye, MOYKOBAHUE Y OAHOKJIETOYHBIX W MHOTOKIJIETOYHBIX OPraHM3MOB; BETETATHBHOE
pa3MHOXKeHHe. buonornyeckuii CMbICH U HBOJIIOLIMOHHOE 3HaYeHHE OECIOI0r0 Pa3MHOKEHUS.

Tema 6.2
I[TOJIOBOE PA3BMHOXEHHUE (6 1)

[TooBOE pa3sMHOXKEHUE PACTCHUN M KUBOTHBIX; OHoNornueckuii cmpici. ['amerorenes. [lepuoisr
o0Opa3oBaHMs TMOJOBBIX KIETOK: pasMHOXKeHHe u pocT. Ilepuon cospeBanus (meiios); mpodasa-1 u
IIPOLIECCHI, B HEN IIPOUCXOASAIINE: KOHBIOTAlMsl, KPOCCUHIOBEP. MeXaHn3M, FreHEeTUUECKHE IT0CIIEICTBUS
1 OMOJIOTUYECKUI CMBICIT KPOCCHHTOBepa. buonornyeckoe 3HaueHne U OMOJIOTHYECKHUIM CMBICT Meio3a.
[lepuon ¢dopmupoBaHHs MOJOBBIX KJETOK; CYIIHOCTb W 0coOeHHOCTH TedeHus. OcoOeHHOCTH
cnepmaroreHe3a M oBoreHe3a. (OceMeHeHHWE U  OIUIOAOTBOpeHHME. MOHO- W TOoJIMCIIepMUs;
Ouosornueckoe 3HaueHue. HapyxxHoe u BHyTpeHHee oriofoTBopeHue. [lapreHorenes. DBOMIOIMOHHOE
3HAQYEHHE MOJIOBOr0 Pa3MHOKEHHUS.

Pasznen 7
NHAUBUAYAJBHOE PABBUTHUE OPI'AHU3MOB (OHTOI'EHE3) (20 u)
Tema 7.1
KPATKHE UCTOPUYECKHWE CBEAEHUA (1 1)

«Ucropus pazsutus xkuBoTHbIX» K. M. bapa 1 yueHue o 3apoJiblilIeBbIX JUCTKAX. DBOJIOLUOHHAS
smbOpuonorus; padotel A. O. Kopanesckoro, M. 1I. MeunukoBa u A. H. CeeprioBa. CoBpeMeHHBIE
MIPEJICTAaBICHUSI O 3apOJbILIEBBIX JIMCTKAX. [IpuHIMNIBI pa3BUTHS OECHO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. Tema 7.2

SMBPUOHAJIBHBIN [TIEPUO/JT PABBUTH (10 u)

Tunel SHLEKIETOK; MOJPHOCTh, pPACHpPEIEICHUE JKEITKAa M TEHETHYECKUX JAETePMHHAHT.
OO6ostoukH sTiiIa; aKTUBAIMS OILIOJOTBOPEHHBIX SHIICKIETOK K pa3BUTHI0. OCHOBHBIE 3aKOHOMEPHOCTH
npobneHusi; oOpa3oBaHUE OJHOCIONHOrO 3apoibliia — OnacTynsl. [acTpynsuus; 3aKOHOMEPHOCTH
00pa3oBaHMs JBYXCIOHHOTO 3apoJblllla — TacTPY/bl. 3apoAbIIIEBbIE JUCTKH M WX JajbHEHIIas
mudQepeHIMpPOBKa; TOMOJIOTUS 3apOJBIIIEBBIX JUCTKOB. IlepBuYHBIN opraHorenes (HeWpymsauus) u
nanpHelmas nud@epeHupoBKka TKaHEeW, OPraHoB M CUCTEM. Perynsuus sSMOpHOHAIBHOTO Pa3BUTHS;
JeTepMUHAINS U SMOpUOHANbHAS WHAYKUUA. ['eHeTH4ecKuil KOHTpONb pa3BuUTHS. Ponb HepBHOU U
SHJOKPUHHOW CUCTEM B 0OecrieueHuU SMOPHOHAIBHOTO Pa3BUTHUSI OPIaHU3MOB.

Tema 7.3
[TOCTAMBPUOHAJILHBIN IMEPUOM PA3BBUTUS (2 u)
3aKOHOMEPHOCTH MOCTAMOPHUOHAIEHOTO nepuoa pa3BUTHSL. [Tpsimoe pa3BUTHE;

JNOPENPONYKTUBHBIM, PENpPONAYKTHBHBIMM IOCTPENPOAYKTHBHBIM mniepuoasl. Henpsmoe passurue;
NOJHBIA M HemoyHbld MeTamopdo3. buonmormueckuit cmbica pa3BuTHs ¢ meramopdo3oM. Craguu
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS IPU HENPSMOM Pa3BUTUU (JIMUMHKA, KyKOJKa, uMMaro). CrtapeHue u
CMEpTh; OMOJIOTHSI TPOAOIKUTETILHOCTH KU3HHU.
Tema 7.4
OBIIME 3AKOHOMEPHOCTU OHTOI'EHE3A (1 u)

CxoacTBO 3apojpllied W 3IMOpUOHANbHAsh JuBEpreHIus mnpusHakoB (3axkoH K. Bbopa).
buorenernueckuit 3akon (3. I'ekkens u K. Mromnep). PaGorer akamemuka A. H. CesepuoBa 00
SMOpPUOHANIBHOM M3MEHYMBOCTH (M3MEHUMBOCTH BCEX CTaJUN OHTOTEHE3a; KOHCEPBATUBHOCTh PAHHUX
CTaJ1il SMOPUOHAIBHOTO Pa3BUTH; BOSHUKHOBEHHE U3MEHEHUH KaK MpeoOpa3oBaHuil CTa Uil pa3BUTHS
Y TIOJTHOE BBINA/IEHNE IPEIKOBBIX TPU3HAKOB).

Tema 7.5
PA3BUTUE OPITAHU3MA 1 OKPVYXAIOIIAA CPEJA (4 u)

Pone (akTopoB oOkpyxkaromeil cpeiapl B SMOPHOHAIBHOM M TOCT3MOPHMOHAIBHOM Pa3BUTUHU
opranusma. Kpurnueckue nepuoss! pa3BuTHs. BinsHue n3MeHeHni romeocTasa opraHu3smMa mMarepu u
IUI0/1a B pe3yJbTaTe BO3JEHCTBUS TOKCHYECKUX BEHIECTB (Ta0auHOTrO JIbIMa, aIKOTr0JIsl, HAPKOTUKOB U T.
71.) Ha X0/ SMOPHUOHAJIBHOTO U MOCTAIMOPHOHATIBHOIO EPUOOB Pa3BUTHS(BPOKIACHHbBIE YPOJICTBA).
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Tema 7.6
PETEHEPALIUS (2 u)
[TonsiTue 0 pereHepanuu; BHYTPHUKJIETOYHAsA, KJIETOYHAs, TKAHEBas M OpraHHas pereHepanus.
dusnonoruyeckas M perapaTuBHAs pEreHepanus. IJBOJIOLUS CIOCOOHOCTH K pEreHepauud y
IIO3BOHOYHBIX ) KUBOTHBIX.

YacrtslV
OCHOBBI 'EHETUKHA U CEJIEKIIWU (25 1)
Pa3nen 8
OCHOBHBIE ITOHATUSI TEHETHUKMU (2 u)

[IpencraBineHuss APEeBHUX O POJCTBE W XapaKTepe Iepefadyd IPU3HAKOB W3 IIOKOJCHUS B
MOKOJICHUE. B3risipl cpeHEeBEKOBBIX YUYEHBIX Ha MPOLECCHl HACHeIOoBaHUs Mpu3HAKOB. McTopus
pa3BuTusl reHeTHKU. OCHOBHBIC TOHSATUS TeHeTHKH. [IpM3HAKW W CBOWCTBA; T€HBI, aJJIEJIbHBIC TE€HBI.
['OMO3UTOTHBIEC U TETEPO3UTOTHBIE OPTAHU3MBI. | €HOTUIT U ()EHOTHUIT OpraHu3Ma; TCHODOHI.

Paznen 9
3AKOHOMEPHOCTHU HACJIEAJOBAHMUS ITPU3HAKOB (12 u)
Tema 9.1
TMBPUIOJOTMYECKU METOJI U3VUEHUSA HACJIEJOBAHMSA ITPU3HAKOB
I'. MEHJIEJIA (1 v)
Metoapl M3ydeHUs HACIEICTBEHHOCTH M M3MEHYMBOCTH. Ywncras JMHMS: IOpOJa, COPT.
[IpuHumnel ¥ xapakTepucTuka rudpuponoruueckoro meroga I'. Mengens. Jlpyrue reHernyeckue
METOJIbl: INTOI€HETUYECKU, FeHealornyeckuii, Meronbl uccaenaosanus JHK.

Tema 9.2
3AKOHbI MEH/IEJIA (4 4)
3aKOHOMEPHOCTH HACJICIOBaHUS MPHU3HAKOB, BbIsBICHHBIE [. Menaenem. MoHoruOpumHoe
ckpemiuBanue. IlepBblii 3akoH MeHaenss — 3aKOH JOMHHHpOBaHMs. IlolHOE W HEMOIHOE

JIOMUHHUPOBAHUE; MHOKECTBEHHBIN aienu3M. Bropoil 3akoH MeHzenss — 3aKoH paclleIuieHus. 3aKoH
YHCTOTHI TAMET M €r0 UTOJIIOTHYECKOe 000CHOBaHUE. AHaM3UpYollee ckpenuBanue. Jurudpuanoe u
MOJIMTUOPUAHOE CKPELIMBAHKE; TPETUN 3aKOH MeHIest — 3aKOH He3aBUCHMOTI0 KOMOUHUPOBAHUS.
Tema 9.3
XPOMOCOMHASA TEOPUA HACJIEJJCTBEHHOCTMU.
CHEIIUIEHHOE HACJIEAOBAHUWE I'EHOB (2 u)

XpoMOCOMHasi TEOpHUS  HACIEACTBEHHOCTH. ['pynmbl  cuemieHus reHoB.  ClieTuieHHOe
HacjeloBaHUe Mpu3HakoB. 3akoH T. Moprana. [lodHOoe M HENMONHOE CLEMJIEHHE T€HOB; PACCTOSHHE
Me>1<)1y IréHaMu, T€HETUYCCKUEC KapTBI XpOMOCOM.

Tema 9.4
I'EHETHUKA T1IOJIA. HACJIEJOBAHMUE ITPU3HAKOB,
CHEIUIEHHBIX C ITOJIOM (1 u)

'enernueckoe onpeneneHue moJia; FOMOTAMETHBIA M TeTEepOraMeTHbIM moJ. ['eHeTndeckas
CTPYKTypa IIOJIOBBIX XpomMocoM. HacnenoBaHue IpU3HAKOB, CLEIUIEHHBIX C IOJOM. ['eHeTHueckue
KapThl XpOMOCOM Y€JIOBEKA. XapaKTep HACIIEIOBAaHUS MTPU3HAKOB y YeJIOBEKA. | €eHHbIE U XPOMOCOMHBIE
aHOMaJMM 4YellOBEKa M BbI3bIBaeMble UMH 3aboseBaHus. Mepbl MpPO(UIAKTUKA HACIEICTBEHHBIX
3a00JICBaHNM YEJIOBEKA.

Tema 9.5

I'EHOTUIT KAK LHEJIOCTHASA CI/ICTEMA.B3AI/IMOI[EI71CTBI/IE I'EHOB (3 u)

l'eHotun kak uenocTHas cucteMa. B3anmopeicTBue alieNnbHBIX (JOMHUHUPOBAHHUE, HEMOJIHOE
HOMI/IHI/IpOBaHI/Ie, KO)IOMI/IHI/IpOBaHI/Ie 158 CBer)IOMI/IHI/IPOBaHI/Ie) 1 HCAJJICJIIBHBIX (KOMHJ’IeMeHTapHOCTB,
SMHUCTAa3 M TNOJMMEpHUs) TE€HOB B OINpeAelieHHH Npu3HakoB. llneiorponus. DKCOpecCUBHOCTh M
MEHETPAHHOCTh I'EHa.

Pazgen 10
3AKOHOMEPHOCTHU UBMEHYMUBOCTH (6 1)
Tema 10.1
HACJIEACTBEHHAS (TEHOTUITMYECKA ) UBSMEHUYUBOCTD (4 )

OcHoBHble (HOpPMBI U3MEHYMBOCTU. [ eHOTHMNHMUYeckass H3MEHYHBOCTh. Myrtanuu. ['eHHbIe,

XpOMOCOMHBIe U TCHOMHBIC MYTaI_[I/II/I. CBOI\/’ICTBa MyTaHHfI; COMATHYCCKHEC U FeHepaTI/IBHI)Ie MYTaIII/II/I.
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Helitpansaeie Myranuu. IlomyneranpHble W JieTanbHble MyTanuu. [IpuyuHBl M 4acToTa MyTalMii;
MyTareHHble (PaKTOpbl. DBOJIOLMOHHAS POJIb MYTAllMii; 3HAUEHUE MYTAIMH JJIs MPAKTHKU CEIbCKOTO
X03s1cTBa W OWOTexHOJoruu. MyrareHHbsie ¢akTopbl. KoMOWHAaTHBHAsT W3MEHYHBOCTH. Y POBHH
BO3HUKHOBEHUS PA3JIMYHBIX KOMOWHAIMI I'€HOB U UX POJIb B CO3JaHUU T€HETHUECKOTO pa3HooOpas3us B
npefenax BuAa (KPOCCHHIOBEp, HE3aBHCHMOE PACXOKJCHME TOMOJIOTMYHBIX XPOMOCOM B IEPBOM U
JIOYEPHUX XPOMOCOM BO BTOPOM JIEJIEHUM Me€HO03a, OIUIOJAOTBOPEHHUE). DBOJIIOLIMOHHOE 3HAYEHHE
KOMOHMHATUBHON U3MEHUYMBOCTH.
Tema 10.2
3ABUCHUMOCTD TIPOSABJIEHMA TEHOB OT VCJIOBUM BHEIIHEN CPEJbI
(PEHOTUITMYECKAA NU3MEHUYMBOCTD) (2 )
deHoTunuyeckas, WM MOAU(DUKALMOHHAS, W3MEHYMBOCTb. Poib ycioBUI BHEUIHEH cpeabl B
Pa3BUTHH U MPOSBICHUN MPU3HAKOB U cBOMCTB. CBOICTBa MOAM(DUKALIUIL: ONPENEIIEHHOCTh YCIOBUAMHU
Cpelbl, HANPaBICHHOCTh, IPYNIIOBOM XapaKTep, HEHACIEeLyeMOCTb. CTaTUCTUYECKUE 3aKOHOMEPHOCTH
MOJU(UKAITMOHHONW WM3MEHYMBOCTH; BApHAIIMOHHBIM psAJ M BapualMOHHas KpuBas. Hopma peaxium;
3aBMCHMOCTB OT T'€HOTHIIA. Y IPABJICHUE JOMUHUPOBAHUEM.

Pa3zmen 11
OCHOBBI CEJIEKIIUMU (5 u)
Tema 11.1
CO3JAHME ITOPO 1 XKUBOTHBIX U COPTOB PACTEHUI (19)

Coznanue mopoj KUBOTHBIX U COPTOB pacTeHHil. PasHooOpa3ue u mpoayKTUBHOCTh KYIbTYPHBIX
pacteHuid. LIeHTpBI MPOUCXOKICHUS U MHOTO00pa3usi KyJIbTYpHBIX pAaCTEHUN. 3aKOH TOMOJIOTHYECKUX
PAZIOB B HACJIEACTBEHHON M3MEHYUBOCTH.

Tema 11.2
METO/Ibl CEJIEKLIUU )KUBOTHBIX U PACTEHUM (19)

MeToapl  CEeNeKIMM PacTeHWH W JKUBOTHBIX: OTOOp W THOpHau3anus; QopMbel 0TOOpa
(MHIMBUIYaTbHBIA U MaccoBblii).OTnaneHHas rubpuau3aus; siBIeHUE rereposuca. VcKyccTBEHHBIHM
MyTareHes.

Tema 11.3
CEJIEKIIMAA MUKPOOPI'AHM3MOB (1 u)

Cenekuusi MHUKPOOPraHM3MOB. bHOTEXHOJOTHS M TeHeTudeckas wuHxkeHepus. Cenekius
MUKPOOPTaHU3MOB JIsI THIIEBOM TMPOMBIIIJICHHOCTH; TMOJYYEHUE JICKAPCTBEHHBIX MPENapaTos,
OMOJIOTHYECKHUX PEryIsITOPOB, AMUHOKHUCIIOT.

Tema 11.4
JOCTW)XKEHMS 1 OCHOBHBIE HAITPABJIEHMST COBPEMEHHOWM CEJIEKLIMU (2 9)

JloCcTMKEHHsT W OCHOBHBIE HaNpaBJICHHS COBPEMEHHOW CEJIICKIHH. YCHEXH TPAAUIIMOHHON
cenekuuu. KimonupoBanue; TepaneBTHueckoe KioHupoBaHue. JlenuddepeHnnanns coMaTHIECKUX Iep
B PEKOHCTPYMPOBAHHBIX KJeTKaxX. Kiierounwsie TexHonoruu. ['eHeTnueckass WHXKEHEpHUs. 3HAUYCHHE
CEJIEKIINH JJI Pa3BUTHsI CEIbCKOXO03UCTBEHHOTO MPOU3BOCTBA, MEAUIIMHCKON, MUKPOOHOIOTHUECKOM
U JPYTHX OTpaciieid MPOMBIIIICHHOCTH.
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11 KJIACC
(3 waca B Hezedro, Bcero 102 4.)

Yacrel
YYEHUME Ob 5BOJIIOIINN OPTAHUYECKOI'O MUPA (49 u)
Pazpen 1
3AKOHOMEPHOCTH PA3BUTHSA KUBOM ITPUPO/IbI.
9BOJIOLHUOHHOE YYEHHUE (26 1)
Tema 1.1
MCTOPUSA IPEJACTABJIEHUI O PA3BUTHUU XKU3HU HA 3EMJIE (3 u)

Ymo3putensHble KoHIenuuu AnTHuHOCTH: [lndaropa, Dmmenokia, Jlemokputa, I'unmokpara u
ap. Kpeanumonusm.I'ocrionctBo B Hayke HpeicTaBiIeHMH 00 «M3HA4aJabHOM 1LE€JIecOo00pa3sHOCTH» HU
HEM3MEHHOCTH JKMBOH mpupoasl. Benmukue reorpadguueckue OTKpbITHA. Pa3Butne Ouonoruu B
nogapBuHoBckui nepuon. Paborel K. JIuHHes 1o cucteMaTuke pacTEHUHH >KUBOTHBIX; NPUHLMIIBI
nuHHeeBckol cuctematuku. Tpynel XK. Kioebe u XK. ne Cenr-Unepa. Osomtonmonnas teopus X.-b.
Jlamapka. IIepBble pycCKkHe 9BOIIOLIMOHUCTBI.

Tema 1.2
I[MPEAITOCBIJIKM BOSBHUKHOBEHN A TEOPUN Y. JIAPBHUHA (2 u)

[Ipennocsuiku Bo3HMKHOBEHMs yueHus Y. [lapBuHa: qocTHXKEHUs B 001aCTH €CTECTBEHHBIX HayK
(uuronorusi, 3MOpuosorusi, (¢HU3MKA, XHUMHUS, TEOJOrHs, ONHUcaTelbHble OOTaHUKA H300JI0THS,
CpaBHMUTEJIbHAs aHATOMHUS IO3BOHOYHBIX, MAJCOHTOJIOTMS M JIp.); SKCHEAULMOHHBIA Matepuan Y.
JlapBuHa.

Tema 1.3
SBOJIIOLIMOHHAS TEOPUA Y. JAPBHUHA (8 1)

VYuenue Y. [lapuHa 00 nckyccTBeHHOM 0TOOpe. POPMBI UCKYCCTBEHHOTO OTOOPA: METOAMUECKUI
u Oecco3HarenbHbli 0TOOp. KoppenstuBHas maMeHuuBocTh. YueHue Y. JlapBHMHa O €CTECTBEHHOM
orbope. BceoOmiass wuHIuMBHIyaldbHash HM3MEHUYMBOCTb, HW30BITOYHAS YHCIEHHOCTh IIOTOMCTBA U
OrpaHUYEHHOCTh pecypcoB. boppba 3a cyliecTBOBaHME: BHYTPUBHUIOBAs, MEXBHUAOBas M Ooprba ¢
abnotnyecknMHu (haKTOpaMu; eCTeCTBEHHBIN 0TOOp. OOpa3oBaHNE HOBBIX BHIIOB.

Tema 1.4
COBPEMEHHBIE ITPEJICTABJIEHUA O MEXAHU3MAXHN 3AKOHOMEPHOCTAX
SBOJIIOLMN. MUKPOSBOJIIOLIUA (134)

Bun — »nemeHTapHas 53BOJIOLNMOHHAS €AMHULA; KPUTEPUUM M TIEHETUYECKass IEJIOCTHOCTD.
[TonmynsnuoHHas CTpyKTypa BHJA; Teorpaduueckass M SKOJIOTHYECKas H3O0JSALUSA, OrPaHUYEHHOCThb
paauyca MHIUBUAYAIbHOM aKTUBHOCTH. POPMUPOBAHUE CUHTETUYECKON TEOPUHU HBOJIIOLMU. |'eHeTHnKa
U DBOMOLMOHHAs Teopus. [lomymsauumss — dreMeHTapHas »SBOJIOLUOHHAS eauHuna. ['eHodoHn
nonyimsiuuil. MneanbHble W peasbHble NOMyNsINUM (3akoH Xapau — BaiinOepra). ['enernueckue
IIPOLIECCHI B MONYJIANUAX. Pe3epB HacIeACTBEHHON U3MEHYMBOCTH NMOMYISUi. POpPMBI €CTECTBEHHOTO
otbopa. PopMbI €CTECTBEHHOI0 0TOOpa: IBUXKYLIMH, CTAaOMINM3UPYIOIUN U pa3pbiBatoiuii. [lonosoii
ot6op. IIpucnoco6IeHHOCTh OPraHu3MOB K Cpeie OOMTaHUs KaK pe3yibTaT NeHCTBUS €CTECTBEHHOTO
otbopa. [IpucnocoOutenbHble 0COOEHHOCTH CTPOCHMSI, OKPACKH TeJla M TOBEICHUS )KUBOTHBIX. 3a00Ta
o mnoroMmctBe. OTHOCHUTENBHBIH XapakTep MNPHUCIOCOOJEHHOCTH OpPraHU3MOB. MUKPOIBOIIOLMS.
CoBpemennsble npenacrasieHus o Bugoodpazosanuu (C. C. Yersepukos,W. U.llImansraysen). Ilytu u
CKOpOCTh BUJI000pa30BaHus; reorpapuyueckoe (anaonaTpuyeckoe) U 3KOJIOrn4eckoe (CUMIaTpu4ecKoe)
BHUJI000pa3oBaHue. OBOJIOLUOHHAA pojib Moaudukanuii; ¢uznonoruyeckue agantauuud. Temmsl
IBOJIIOLH

Paznen 2
MAKPO3BOJIIOIIUSA. EHO.JIOFPI‘IECKHEI;[OCJIEIICTBHH
IHNPUOBPETEHUSAIIPUCIIOCOBJIEHUMU (23 u)

Tema 2.1
[ JIABHBIE HATTPABJIEHUS BUOJIOI MUECKOM DBOJIIOLAK(11 )
['maBHBIE HampaBJIeHHs 3BOJIOIMOHHOTO Tpolecca. bruonoruueckuii mporpecc U OMOTOTUYECKUI
perpecc (A. H. Cesepuos). [lytu goctmwkeHus OMOJOTHYECKOTO Mporpecca. Pe3yiabTaThl SBOJIOIMH:
MHOT000pa3ue BUI0B, OPraHuYecKas 1e1eco00pa3HOCTh, TOCTENEHHOE YCI0KHEHUE OPTaHU3alIHH.
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Tema 2.2
IIYTU JOCTMXEHUWA BUOJIOT'MYECKOT'O ITPOI'PECCA (12 u)
MakposBononys. AporeHes; CYIHOCTh apoMOPGHBIX H3MEHEHWM W WX POJb B IBOJIOIUU.
Bo3HukHOBEHME KPYIHBIX CUCTEMATUUYECKUX TPYII )KUBBIX OPraHU3MOB. AJIJIOTE€HE3 U MPOTPECCUBHOE
npucnocoOJIeHre K ONpeAesieHHbIM YCIOBHSM cyllecTBoBaHusA. Kartarenes kak Qopma IOCTHKEHUS
OMOJIOTMYECKOTO TPOIBETAaHUS TPyHI opranu3MoB. (OCHOBHBIE 3aKOHOMEPHOCTH  SBOJIIOIIHH:
JUBEPreHIUs, KOHBEPIeHIIMsI, MapajlyIesin3M; MpaBuja SBOIIOIUHU TPYII OPraHu3MOB. 3HaYeHHe padboT
A. H. Cesepriona.
Yacrell
PA3BUTHUE OPTAHUYECKOI'O MUPA (21 u)
Pa3nen 3
PA3BUTHUE ’KU3HU HA 3EMUJIE (11 u)

Tema 3.1
PA3BUTUE XKU3HU B APXENICKOU 1 ITIPOTEPO30VICKOMDPE (2 1)

Pa3BuTHe xu3HM Ha 3eMie B apXeHCKOM 3pe; MepBble Clebl )KU3HU Ha 3emie. CTpOMaTOIMTHI.
PasButne xu3Hu Ha3demuie B mpoTepo30iickoi spe. IlosBineHue npeakoB BCeX COBPEMEHHBIX THUIIOB
0€CI0O3BOHOYHBIX JKUBOTHBIX. [HMMOTE3bl BO3HUKHOBEHUSI MHOTOKJIEeTO4HbIX (O. [exkens, U. .
MeunukoB,A. B. MBanos). IlepBrie xopaoBeie. HampaBieHus 5BOTIONMA HU3MIUX XOPIOBBIX; OOIIast
XapakTepucTuka OecuepenHblx U o0OonouyHukoB. Pa3Butue BoaHbIXx  pacreHuid. Hauwano
OYBOOOPA30BATENBHBIX TPOIIECCOB.

Tema 3.2
PA3BUTUE XU3HU B ITAJIEO30MCKOM DPE (3 u)

Pa3BuTte xu3HM Ha 3emiie B NaAJECO30ICKOM 3pe; mepuoAu3anus Naneo3osi: KeMOpHilcKui,
OPIOBUKCKUHN, CUIyPUICKUN, NEBOHCKUN, KapOOHOBBIN M MEPMCKUI MEPUOJbI. DBOIIONUS PACTCHUI,
PUHHOUTHI, TOSBICHUE IEPBBIX COCYAUCTBIX PACTCHUH; MMAaNOPOTHUKH, CEMEHHBIE IarmoOpOTHUKH,
roJIOCEMEHHBIE pacTeHHs. BO3HUKHOBEHUE TMO3BOHOYHBIX: OOIIAasi XapaKTepUCTUKAa U apoMOp(O3HbIE
yepThl KiaccoB PriOb, 3emHOBonmHbIe, IIpecMbikarommecs. [TaBHBIE HampaBlIeHHUS HBOJIOIHH
[M03BOHOYHBIX; XapaKTEPUCTUKA aHAMHUN U aMHHUOT.

Tema 3.3
PA3BUTUE XWU3HU B ME3030MCKOM DPE (3 u)

PazButne xu3um Ha 3emie B Me3o30ickoi ape. IlosBienwe W pacnpocTpaHeHUE
MMOKPBITOCEMEHHBIX PACTEHUH. OBOJIIOIMUS HA3€MHBIX IO3BOHOYHBIX. BO3HHMKHOBEHME NTHULl U
MJIEKOMMTAIOIINX; OO0IIas XapaKTepUCTUKa KIACCOB MNTULl WU MieKonurtammux. CpaBHHUTEIbHAs
XapaKTEPUCTHUKAa BBIMEPIIMX U COBPEMEHHBIX HA3€MHBIX IIO3BOHOYHBIX. BpIMHpaHHEe IpeBHUX
rOJIOCEMEHHBIX PACTEHUHN U MPECMBIKAIOITUXCS.

Tema 3.4
PA3BUTUE XWU3HU B KAMHO30MCKOM DPE (3 u)

Pa3Bute xu3HM Ha 3emie B KailHO30HCKOM 3pe. BypHOe pa3BUTHME LBETKOBBIX PAacCTEHHIA,
MHOroo0Opa3ue HAaCEKOMBIX; MapajljiesibHas 3BoyolMs. Pa3BuUTHE MIalEeHTApHBIX MIIEKOIUTAIOLINX,
NosiBJIEHHE XUIIHbIX. Bo3HMKHOBeHHe mpumaToB. [[pelid marepukoB, oneneHeHus. OCHOBHBIE HTAIlbI
ABOTIONUU pacTeHUu. OCHOBHBIE TAIIbI DBOJIIOIINH KUBOTHBIX.

Paznen 4
MNPOUCXOXKIEHUE YEJOBEKA (10 u)
Tema 4.1
[MTOJIOXKEHUME YEJIOBEKA B CUCTEME X XNBOI'O MUPA (2 1)

Mudornoruueckue U peaIuruo3Hble MPeACTaBICHU O MPOUCXOXKACHUH denoBeka. [IpencraBieHus
K. JIunnes o mpoucxoxaeHuu uenoseka. CucremaTrnueckoe nojnoxenue Buga Homosapiens B cucreme
KUBOT'O MHpA.

Tema 4.2
SBOJIIOLMA TTPUMATOB (1 u)

Pa3BuTHe npuMaroB: HaIpaBI€HHsS DSBOJIONUU 4YesoBeka. OOmMe NpeaKkd uelnoBeKa U
4eJI0BeKOOOpa3HbIX 00e3bsiH. IIpu3Haku UM CBOMCTBAa uYellOBeKa, IO3BOJISIOIIME OTHECTH €ro K
Pa3IMYHBIM CUCTEMAaTHUYECKUM TpyIIaM LapcTBa KUBOTHBIX. llosiBIeHuEe MepBBIX MpeacTaBUTENEH
cemerictea Jlroau.
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Tema 4.3
CTAIVU 5BOJIFOIINN YEJIOBEKA (5 1)

Craauu 3BOJIONMU YEJIOBEKA: JAPEBHEUIINN 4YEJIOBEK, JPEBHUN YEJIOBEK, MEPBbIE COBPEMEHHbBIC
momu. llomynsauuoHHas cTpykTypa Buaa Homosapiens; YenoBedecKHE pachl; pacooOpa3oBaHUE;
€IMHCTBO MPOUCXOXKACHHS pac. CBOMCTBA YeIOBEKa KaKk OMOCOIMAILHOTO CYIIECTBA. [[BIKYIIHE CHITBI
anTpornioreHe3a. @. DHreiabC 0 Poiu Tpya B MpoIecce MpeBpalieHusl 00e3bsHbI B YelloBeKa. Pa3Butue
YWICHOPa3IeIbHON peur, CO3HAHMsI M OOIIECTBEHHBIX OTHOIIICHUI B CTAHOBJICHUH YesioBeka. Poib Tpyna
B IIPOLIECCE MpeBpaleHus 00e3bsHbI B YEIIOBEKA.

Tema 4.4
COBPEMEHHBIN ATAII DBOJIIOLIMU YEJIOBEKA (2 4)

CoBpeMeHHBIN 3TaIl YBONIOIMN YesIoBeKa. B3anMOOTHOIIIEHWE COMAIBHOTO U OMOJIOTHYECKOTO B
SBOJIOLMK 4YesioBeka. YenoBeueckue packl, UX eAUMHCTBO. Kputuka pacu3sma U «COIMAIBHOTO
JTapBUHU3MA». AHTHHAy4YHas CYIIHOCTh «COIIMAJIBHOTO JapBHHU3Ma» M pacu3Ma. Benymas poib
3aKOHOB OOIIECTBCHHOH JKU3HU B COITUATIBHOM IIPOTPECCE YEIOBEUYCCTBRA.

Yactolll
B3AMMOOTHOIIEHNWA OPTTAHU3MA 1 CPEJIbI
(32 u)

Paznen 5
BUOC®EPA, EE CTPYKTYPA U ®YHKIUMU (5 u)
Tema 5.1
CTPYKTYPA BUOC®EPHI (2 u)
bruocdepa — xuBas obonouka ruraHeTsl. Yuenue o O6uocdepe B. M. Bepuanckoro. I'panuib
ouoctepsl. CtpykTypa Ouocdeprsl. KocHoe BemectBo Ouocdepbl. ATmocdepa: razoBblif COCTas;
HMCTOYHMKU W 3Ha4YeHWe Ta3oB atmocdepsl. ['mapocdepa: Bombsl MupoBoro oxeaHa, MpecHOBOJIHBIE
BOJIOEMBI; poib B Ouocdepe. Jlutocdhepa um OmokocHoe BemiecTBo Omocheprl. XKuBble OpraHU3MbI
(>kMBOE BEILIECTBO), BUIOBOI COCTaB, pa3HOOOpa3ue U BKJIAJ B OMoMaccy.

Tema 5.2
KPYT'OBOPOT BEIIECTB B ITPUPOJIE (3 u)
I'maBHas ¢yHKIUSA OHOCHEPHl — KPYrOBOPOT BEIIECTB B MPHUPOC: KPYTOBOPOT BOJIBI, YIIIEPOIa,
a3oTa, cepbl U Pochopa. 3HaueHNE KPYTOBOPOTOB B MPEOOPA30BAHUH IIJIAHETHI.

Paznen 6
ZKU3Hb B COOBHIECTBAX. OCHOBBI OKOJIOT'UH (11 )
Tema 6.1
NCTOPUSA ®OPMMUPOBAHUA COOBILIECTB XXMBBIXOPI'AHU3MOB (2 u)
Hctopus GpopmMupoBaHusi COOOILIECTB JKUBBIX OpraHU3MOB. I'eosiornyeckas UCTOPUS MaT€pPHUKOB;
W30JISILMS, KIMMaTHYECKHE YCIIOBUSI.
Tema 6.2
BUOT'EOI'PA®UA. OCHOBHBIE BMOMbI CYIIINA (2 u)
buoreorpagus. buoreorpadguueckue obOnacTu: HeapKTHUECKas, NajeapKTH4YecKas, BOCTOYHas,
HeoTponuueckas, 3Quorckas W aBcTpaiuiickas obmactu. OcHOBHble Ouombl cymu(u MupoBoro
okeaHa). CxoCcTBO OMOMOB Pa3INYHBIX 00JACTEH;

Tema 6.3
B3ANMMOOTHOHIIEHW A OPTAHU3MA U CPE/IBI (2 u)

VYuenue o OGumoreornenozax B. H. CykaudeBa. EctecTBeHHBIE COOOIIECTBAa KUBBIX OPTaHU3MOB.
buoreoneno3: Ouoneno3 u 3koron. KOMMOHEHTHI OMOreolEeHO30B: MPOAYLEHThl, KOHCYMEHTHI,
peayueHTsl. buoieHo3bl: BHI0BOE pa3HooOpas3ue, MIOTHOCTh MONYJsSui, Onomacca.

AbGuotnyeckue (GaxTopsl cpeiabl. Poilb TemmepaTypbl, OCBEIIEHHOCTH, BIAKHOCTH W JPYTHX
(akTOpOB B JKHU3HENEATENBHOCTH cooOuiecTB. HTEHCUBHOCTD JeHCTBUS (aKTOpa; OrpaHUYUBAIOLINI
dakrop. B3anmoneiictBue GpakTopoB cpebl, Mpeaeabl BEIHOCIUBOCTH.

buornueckue ¢akropsl cpenpl. MHTerpanus Buga B OnoreHose; skonorndeckue Humu. Llenu u
CeTH MHUTAaHUS. DKOJIOTMYECKas MupamMuaa uucen omomaccel, sHepruu. Cmena OuorieHo3oB. [IpudnHb
CMEHBI OMOIIEH030B; POPMUPOBAHNE HOBBIX COOOIIECTB.

17



Tema 6.4
B3AMMOOTHOIIEHNWA MEXAY OPITAHU3MAMM (5 u)
@opMbl B3aMMOOTHOIICHUH MEXIy oOpraHu3Mamu. I[I03UTHBHBIE OTHOIIEHUS — CHMOHO3:
KOoIlepalus, MyTyaan3M, KOMMEHCAIU3M. AHTUOMOTHYECKUE OTHOLLIECHUS: XUIIIHUYECTBO, MTAPA3UTHU3M,
KOHKypeHuus. [IpoucxoxaeHue u 3Bosronys napasurusma. HeurpanbHble OTHOLIEHUS — HEUTPAIU3M.

Pazgen 7
BUOC®EPA U YEJIOBEK. HOOC®EPA (9 u)
Tema 7.1
BO3JIEVMCTBME YEJIOBEKA HA ITPUPOJIY B IIPOLIECCE
CTAHOBJIEHHMA OBIIECTBA (2 4)

AHTponioreHHble (aKTOpPhl BO3ACHCTBHA Ha OWOIEHO3BI(pOJIb YelOBeKa B mpupoze). Poib
MaJCOJMTUYECKOTO YEJIOBEKAa B MCUYE3HOBEHHMM KPYIHBIX TPaBOSAHBIX U XWUIIHUKOB. Hauano smoxu
MPOU3BOACTBA UM B HeonuTe. [loaceunoe 3emieaenue u Boinac ckora. Yuenue B. Y. Bepnaackoro o
HooCdepe. AHTPOIOIEHO3HI.

Tema 7.2
I[MPUPOJHBIE PECYPCBIN UX UCITOJIb3OBAHME (2 4)

MuHepaibHbIe, SHEPTETUUECKHUE U MHIIEBbIC pecypchl. HencdeprnaeMbie pecypchl: KOCMHUYECKHE,
KJIMMAaTHYE€CKUE W BOJIHBIE pecypchbl. OTHOCUTENHLHOCTh HEMCUEPIIaeMOCTH pecypcoB. Hcueprnaemsbie
pecypchl:  BO30OHOBIsieMble  (IUIOJOPOJAME  T[OYB, PACTUTEIbHBIA W  KUBOTHBIH MHDP) U
HEBO300HOBJIsIEMbIE (HEPTH, Ta3, Yrojb, pyIbl) PECYPCHI.

Tema 7.3
[IOCJIEACTBUSA XO34MCTBEHHOM JEATEJIBHOCTU YEJIOBEKA JIJIS
OKPYXXAIOIIEN CPE/IBI (2 u)

3arpsisHeHue Bo3nyxa. [IpuymHBI 3arps3HEHUss BO3JyXa M HMX IMOCHEACTBUS (yBEIUYEHUE
conepxkanusi SO, u CO; U BIUsSHUE HA KIMMAaT). 3arps3HEHHE MPECHBIX BoA M MUpPOBOro okeaHa.
AHTpPOIIOTCHHBIC W3MEHEHUS IOYBBI, 3pO03us, (HOPMHPOBAHHWE MPOBATHHO - TEPPUKOHOBOTO THIIA
MECTHOCTH. BnusHue dYenoBeka Ha pACTUTENbHBIM U JKUBOTHBIA MHp; COKpAIllEHUE BUIOBOTO
pa3Ho00pa3usl )KUBOTHBIX, pa3pyIICHUE CeTEH MUTaHUS U OMOIIEHO30B. PanoakTHBHOE 3arps3HEHHE.

Tema 7.4
OXPAHA ITPHPOJIbI 1 ITEPCIIEKTHBBI PAILIMOHAJIBHOI'O
[MPUPOJIOITOJIb3OBAHUA (3 u)

[TpoGneMbl parmoHaNBEHOTO MPUPOAOIOIB30BAHUSA, OXPAHBI MPUPOIBL: 3alllUTa OT 3arpsi3HEHUH,
COXPAaHEHHE JTAJIOHOB M MAMSTHHUKOB IMPHUPOAbI, OOEcledeHHe MPUPOJAHBIMU pecypcamMH HaceJleHUs
wianeTsl. [1JIK. OuncTka BBIOPOCOB M CTOKOB, OMOJIOTMYECKHE METOIbI OOPHOBI ¢ BpeauTensiMu. Mepbl
0 00pa30BaHUIO IKOJIOTHUECKUX KOMILIEKCOB, 3KOJIOTHIECKOe 00pa3oBaHHUeE.

Pasnen 8
BUOHUKA (7 9)
Hcnons30BaHKe 4EIOBEKOM B XO3AMCTBEHHOW JEATENBHOCTH IIPUHIUIIOB OPraHU3alMu paCTEHUN
U KHUBOTHBIX. DOPMBI )KMBOTO B MPHUPOJIE U UX MPOMBIIIJICHHbIE aHAJIOTH (CTPOUTEIbHBIE COOPY)KEHUS,
MalIMHbI, MEXaHU3MBbI, IPUOOPHI U T. 11.).
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3. VYEBHO - TEMATUYECKUH ITJIAH

No HanmenoBanue pasnena Bcer | KomuuectBo pabot KomunuecTBo pabot
/o 0 MPaKTUYECKOTrO KOHTPOJIBHOTO
4aco | Xxapakrepa Xapakrepa
B
10 xiacc 102 4 8
1 Bgenenue 1 TECT Ne 1. BBomHOE TecTHpOBaHHE
Yacte 1. [IPOUCXOXIEHUE 1 HAUYAJIBHBIE DTAIIbI PABBUTU JKU3HU HA 3EMIJIE . 124,
1.1 | MuorooGpa3sue >KUBOTO MHpA.
OCHOBHBIC CBOMCTBA >KUBOM S
MaTepuu
1.2 | Bo3HuKHOBeHUE KU3HHU Ha 3eMIIe 7
Yacts 2. YYEHUE O KJIETKE . 37 u.
2.1 | Xumnueckas opranuzanus kiaetku | 13 | JIP 10npenenenue TECT Ne 2 «XuMuueckas
Kpaxmaja B OpraHu3aIys >KUBOTO BEIIECCTBA»
PaCTUTENIbHBIX TKAHSIX
2.2 | Peanuzamus HaclIeACTBEHHOM 8 TECT Ne 3 «Peanu3anus
uHpopmanuu. MeTtabomusm. HaCIIeICTBEHHON HH(OpMAITIH.
Metaboau3m»
2.3 | Ctpoenue u GyHKIUU KIETOK 16 | JIP 2. U3yuyenue TECT Ne 4 «CtpykTypHO-
pPacTUTEIBHOM U (yHKIIMOHATIEHAS OPTaHU3AIINS
YKUBOTHOM KJIETKU MOJ, | KJIETOK 3YKapuoT»
MUKPOCKOTIOM
Yacts 3. PASMHOJXXEHUE N PA3BUTUE OPI'AHU3MOB. 27 u
3.1 | Pa3sMHOXeHHE OpraHu3MOB 7 TECT Ne 5 «Pa3mHOKeHUE
pacTeHU U KUBOTHBIX)
3.2 | UunuBuayansHOE pa3BUTHE 20 TECT Ne 6 «InauBuyansHoe
OpraHU3MOB (OHTOI'€HE3) pa3BUTHE OPraHU3MOB)
Yacts 4. OCHOBBI TEHETUKU 1 CEJIEKIIWN. 25 4.
4.1 | OcHOBHEBIC OHATHUS M'E€HETUKHU 2
4.2 | 3aKOHOMEPHOCTU HACTEAOBAHUS 12 | JIP 3. Pemenne TECT Ne7. OcHoBHEBIE
MIPU3HAKOB TeHETUYCCKHX 3a]1a4 3aKOHOMEPHOCTHU HACJIEI0BAHUS
MIPU3HAKOB.
4.3 | 3akOHOMEPHOCTH 6 | JIP 4. U3yuenue TECT Ne 8. Utorosoe
H3MCHYHUBOCTH HU3MEHUYHUBOCTH. TECTUPOBAHUE
[TocTpoenne
BAPUALIMOHHON KPUBOHI
4.4 | OCHOBEI CeIEKINH 5
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No Bcer
/i HaunmenoBanue 0 KomuuecTBo padoT KomuuecTtBo pabot
pasnena 4aco | MPaKTHYECKOTO KOHTPOJIBHOTO
B XapakTepa XapakTepa
11 kanace 102 2 9
1 Yacts 1. YUEHHME Ob 41
SBOJIIOL1N
OPI'AHUYECKOI'O MHUPA
JIP 1. Bun u ero TECT Ne 1
ll 3aKOHOMepHOCTI/I Pa3sBUTHA 26 KpUTCPUM. Pe3y.]'IbTaTbI «BxongHoe TECTUPOBAHUEY
JKUBOM TIPUPO/IBI, SBOTIOIIMOHHOE HCKYCCTBEHHOTO TECT Ne 2
yUeHue otOopa Ha copTax } «Yuenne JlapBiHay
KYJIbTYPHBIX pacCTCHUM
JIP 2. 3yuenue TECT Ne 3
TIPHCTIOCOBIEHHOCTH «/IBYOKYIITE CHITBI DBOJTFOITU
OpraHU3MOB K CpeJie
oOuTaHus
1.2 | MaxkposBomtouusi. buosiornueckue TECT Ne 4
IIOCJIICACTBHA HpI/IO6pCTCHI/IH 15 «MaKPOSBOJ'IIOI_H/IH»
MIPUCTIOCOOICHUI
2. Yacts 2. PASBBUTHUE 24
OPI'AHUYECKOI'O MUPA
2.1 | Pa3Butue xu3Hu Ha 3emie 13 TECT Ne 5
«Pa3BuTHe XU3HU Ha 3eMIIe)
2.2 | lIlpoucxoxeHue yenioBeKa 11 TECT Ne 6
«CTtaauu 3BOIOLIHH
YyeJIoBeKa
3. | Yacrs 3. 32
B3AMMOOTHOUIJIEHUA
OPTAHU3MA U CPEJIbI
3.1 | buocdepa, ee ctpykTypa u 5 TECT Ne 7
byHKIIIHN «buocdepar
3.2 | Kuznb B coobmecTBax. OCHOBBI 14 TECT Ne 8
9KOJIOTMH «OCHOBBI YKOJIOTHH
3.3 | buocdepa u yenosek. Hoocdepa 10
3.4 | buoHnka 3
4 ITOBTOPEHUE 5 TECT Ne 9
kypca «OBIIIA A BUOJIOI' YAy «UTOroBsIi»
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