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PE3YJIBTATHI OCBOEHMS KYPCA BUOJOT'UU

JlesiTenbHOCTh  00pa3soBaTE/IbHOrO  yHdpeiKICHHS obuero oOpa3oBaHus B
o6yueHny OHONOTHH B CpelHeH (moJIHO) 1IKOJIE JAOJDKHA ObITh HAlpaBiIeHa Ha
JIOCTHIKEHHE 00YUAFOLIMMHUCS CIIEAYIOLIMX JTMYHOCTHBIX Pe3yJIbTaToB:

1) peanmsaliu OSTHYCCKAX YCTAHOBOK IO OTHOILEHUIO K OHOJIOrHYecKUuM
OTKPBITUSM, HCCIIEAOBAHHAM U MX Pe3y/IbTaTaM;

2) Npu3HAHHUS BBICOKOM LEHHOCTH KH3HH BO BCEX eé MpOSIBIEHUAX, 310POBbS
CBOEro ¥ APYIUX JIOAeH, peanusalui yCTaHoBOK 3/10pOBOTO obpasa JKH3HH;

3)  cHOPMHPOBAHHOCTH  MO3HABATEIBHBIX — MOTHBOB, HAIPaBJIeHHbIX — Ha
moJyueHue HOBOrO 3HaHWUA B oGiacTi OWogOrMM B CBs3M ¢ OyayuieH
Mpo(ecCUOHATBHON ACSITeILHOCTBIO KK OBLITOBBIMHU IIpOOJIEMaMH, CBA3aHHBIMHU C
cOoXpaHeHHeM COOCTBEHHOTO 3/10pOBbs U IKOJIOrMYECKON 0e30MmacHOCTH.
Memanpeomemupimu  pe3yibmamami  OCBOCHIT BBIMYCKHUKAMK ~ CTapLieH
IKOJIBI 5a30BOro Kypca OHOJIOrHH ABJISIOTCA:

1) opiageHKe COCTaB/IIOMUMHK MCCIIe10BaTeIbCKOM | IPOEKTHON AesTE/IbHOCTH,
BK/OUasi yMEHHs BHJETb Mpodnemy, CTaBUTh BOILPOCHL BbIJIBMIAaTh [UIIOTE3bl,
JaBaTh OIpejeNeHus MOHATHIM, KraccuuuupoBaTh, HaOMOAaTh, MPOBOAUTD
SKCTIEPUMEHTBL, J€NaTh BBIBOAbI W 3AKIIOUCHIA, CTPYKTYpHpOBaTh MaTepuall,
0ODBACHATD, J0Ka3bIBaTh, 3aLUILIATL CBOH HUIICH;

2) ymenust paboTaTh ¢ pasHbIMM MCTOUHHKAMH Guosoruueckoil nHpopMaLH:
HAXOMUTb OUONOrHUecKyto MHGOPMALMIO B pas/IMIHBIX MCTOYHMKAX (TEKCTE
yueOHUMKA, HAYYHO-TIOMYJIAPHOH  JIMTCPATYPE, GUOJOTHYCCKUX — CJIoBapsix MW
CIIPABOYHMKAX), AHAIU3UPOBATH 1 OLCHUBATH nHdopMaLHIo, peodpasoBbIBATE
uH(GOPMAIIUIO U3 OJIHOH (HOPMBI B APYTYIO;

3) cocoGHOCTH BHIOUPATE HEeJIEBbIC I CMBIC/IOBDIC YCTAHOBKH B CBOUX JI@HCTBHSIX
J TOCTYIKAX 110 OTHOUIEHUIO K XKHBOH MPHPOJIE, CBOCMY 3JI0POBBIO U 3/I0POBBIO
OKPYIKaFOLIIX;

4) yMeHMsl aleKBaTHO HCIIONB30BaTL PEEBbIC cpeacTBa JUlsl JIMCKYCCHH H
apryMeHTalliy ~ CBOEH  TO3MLMW,  CPAaBHWBATE pasHble  TOYKM  3pEHHA,
apryMeHTHPOBATE CBOK TOUKY 3PEHUS, OTCTanBaTh CBOIO TIO3UIIUIO.
IIpedmemubimu  pe3yabmamamu OCBOCHHs BBITYCKHMKAMH CTapIleil LIKOJIbL
Kypca OMOJIOrUH SBJIAKOTCA:

1. B no3HaBaTelbHOM (MHTEIeKTYalbHOM) chepe:

e  XapakTepucTHKa  COACpIKaHHs OMOJIONMUECKHX — Teopui  (K/eTO4Hasd,
sBONIOLIMOHHAs Teopus JlapBuna); yueHus BepHaickoro o ouocdepe; 3aKOHOB
Memnzens, 3aKOHOMEPHOCTEH H3MEHYMBOCTH; BKIladd BBIJAIOIMIUXCS YUCHBIX B
pazBuTHE GMOTOTUYECKOH HAY KM,

« BblLeJeHHe CYIIECTBEHHBIX IPU3HAKOB OHONOrMYECKHX O0BEKTOB (KIJIETOK:
pACTHTENBLHBIX M KUBOTHBIX, NOAAEPHBIX W ANCPHDIX, MOJIOBLIX ¥ COMATHYCCKHUX,
OpraHW3MOB: OJHOKJIETOYHBIX U MHOIOKJIETOUYHBIX; BHU/O0B, IKOCHCTEM,
6uocQepsl) M mpoIeccoB (0OMEH BELICCTB, pa3sMHOXKEHHUE, JC/ICHUE KICTKH,
OMJIONOTBOpEHUE, JeHCTBME MCKYCCTBEHHOIO M eCTECTBEHHOIO  OTOOPOB,
(hopMUpOBaHHUE IPUCTIOCOONEHHOCTH, o6pazoBaHie BUJIOB, KPyTOBOPOT BELICCTE U
MpeBpAILEeHHs SHEPIUH B JKOCHCTEMAX 1 Guocdepe);

e oOBscHEHME pONM OHOIOrMM B (POPMHUPOBAHUM HAYHHOTO MHPOBO33PEHMUS;
BKJaZa OMOJOTHYECKUX Teopuii B (OpMHUPOBAHUC COBpPEMEHHO eCTEeCTBEHHO-



HAyYHO! KapTUHbBl MHpa; OTPULATEJLHOrO BIMAHUAA AQJKOr0Jsd, HHKOTHHA,
HAPKOTHYCCKMX BEIIECTB Ha pa3sBMTHE 4YeE/OBEKa; BIHMSAHHA MYTarceHOB Ha
OpraHH3M YelloBeKa, YKOJIOIMYeCKUX (pakTopoB Ha OPraHU3MbI;

MPUYUH SBOJIFOIIMK, W3MEHSIEMOCTH BMOB, HApYIICHHH Pa3sBUTUA OPraHM3MOB,
HACJIe/ICTBEHHBIX 3a001eBaHu}, MyTallUH, YCTONYMBOCTH U CMEHbI DKOCUCTEM, B

* TpUBEJEHHME JIOKA3aTENbCTB (apryMeHTalus) €IMHCTBA KHUBOH H HEKHUBOU
NpUpOJBI, POACTBA IKMUBBIX OPraHM3MOB; B3aUMOCBs3eH  OPraHU3MOB U
OKpY’Karolleil cpe/ibl; HEOOXOIMMOCTH COXPaHEHHsl MHOT000pasust BU/I0B;

* yMeHHe MOJB30BaThCs OHOJIOrNYECKOH TEPMUHOJIOIHEH 1 CHMBOJIMKOH;

* pelleHHe JIeMEHTapHBIX OMOJIOTMUYECKHX 3a/a4; COCTAaBJICHUE SJIEMEHTApPHbIX
CXeM CKpeLIMBaHHs U CXeM IIepeHOca BEelIeCTB U SHEPrUd B SKOCHCTeMax (Leru
MUTAHUS);

* onucaHue ocodeil BUI0B 10 MOP(OIOrMYECKOMY KPHTEPHIO;

« BBISBJIEHKME M3MEHUMBOCTH, MPUCIOCOO/IEHNH OPraHU3MOB K cpefie o0uTaHus,
MCTOYHMKOB MYTAareHOB B OKpy’Kaioueill cpeae (KOCBEHHO), aHTPONOIE€HHBIX
U3MEHEHHH B JKOCHCTEMAaxX CBOEM MECTHOCTHM; M3MEHEHWH B JKOCHCTeMax Ha
OHOJIOrMUYECKUX MOIEIISX;

e CcpaBHEeHHe OMOIOrHYeCKHX OOBEKTOB (XMMHUYECKHH COCTaB Tel KUBOH W
HEKMBOM IPUPOIBL, 3aPOJIbIIIIA YeIOBeKa ¥ IPYTUX MJIEKOMHUTAIOIIMX, IPUPOAHBIC
3KOCHCTEMBI H arpOIKOCHCTEMBI CBOEH MECTHOCTH), MPOLECCOB (ECTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOPBI, [0J10BOE 1 GECTION0e pasMHOKEHNHE)

1 (OPMYJTHPOBKA BBIBOLOB HA OCHOBE CPABHEHHUA.

2. B 11eHHOCTHO-OPHEHTALIMOHHOM cepe:

¢ aHANIM3 M OLIEHKA PA3IUYHBIX IMIIOTE3 CYLIHOCTH JKU3HM, MPOMCXOKIACHHE
YelOBeKa M BO3ZHUKHOBEHHE JKH3HM, [IOOANBHBIX JKONOTHYECKHX MpodieM H
MyTel WX pelIeHwsl, IOCIeACTBUH COOCTBEHHOH NeATE/IbHOCTH B OKpYIKaloLIeH
cpene; GUONIOTHYECKOH HH(OPMALIKMH, 110Jy4aeMOH U3 PasHbIX HCTOTHHKOB;

e+ OlEHKA 3THYECKMX aCleKTOB HEeKOTOPBIX HCCIeZoBaHWH B  obiacTy
GHOTEXHOJIOMUH (KJIOHMPOBaHHE, HCKYCCTBEHHOE OTUIOIOTBOPECHHUE, HAMPABICHHOE
U3MeHEeHNe TeHoMa).

3. B cihepe TpyaoBOii A€ TEIBHOCTH!

e oOBjajeHHe YMEHHMSMHM M  HAaBBIKAMH  IIOCTAHOBKM  OMONIOrMYECKHX
3KCIIEPUMEHTOB U O0BACHEHHS WX Pe3yJIbTATOB.

4. B chepe pu3nuecKon AesTe/IbHOCTH:

e 0GOCHOBaHME W COOJIONEHHE Mep NPO(PUIAKTHKY BUPYCHbIX 3a00/eBaHUH,
BpeIHBIX MPUBBIYEK (KypeHHe, YrnoTpebiecHue ajkorolis, HapKoMaius), Npasi
[IOBEJICHHs] B OKpYKaroLIeH cpejie.

IIJIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUS KYPCA BHOJIOTMU

B pesyabTaTe u3y4eHusi yueOnoro mnpeamera «buosiorus» Ha ypoBHe
cpeaHero ofumiero o0pa3zoBaHHSl BLINYCKHHK Ha NPOQUILHOM YypOBHE
HAy4YHTCH:

— OIEHHUBATH POIb OHOJOrMIECKUX OTKPBITHH M COBPEMEHHBIX HCC/ICI0BAHUH B
pa3BUTHH HAYKH U B IPAKTHYECKOH NEATENIbHOCTH JIOACH;

— OlLIEHUBATh POJIb OMOJNOTUM B (POPMUPOBAHUH COBPEMEHHOM HAYYHOH KapTHUHEI
MHpa, IPOrHO3HPOBATH IIEPCTIEKTUBLI PA3BATUS OHOJIOTHY;



— XapaKTepu30BaTh NMPUYMHBI U3MEHYHMBOCTH M MHOroo0Opasusi BUIOB COIVIACHO
CHUHTETHUYECKON TEOPHUH 3BOTIOIIUU;

— XapakTepus3oBaTb MOMYJSALHMI0 KAk eIUHULY OBOJIOIHH, BHJI Kak
CUCTeMAaTUUECKYIO KaTETOPHIO U KaK pe3ybTaT 3BOJIOLNH;

— YCTaHaBJIMBATh CBA3b CTPYKTYPbI U CBOWCTB 9KOCHCTEMBI,

— COCTaBISITH CXeMbl IepeHoca BellecTB W DJHEpPruu B DKOCUCTEME (CeTH
MUTaHWsl), MPOrHO3MPOBATH MX M3MEHEHMsI B 3aBUCMMOCTH OT M3MEHEHUs
(haKTOPOB CpeIbl;

— apryMEHTUPOBAaTh COOCTBEHHYIO IMO3ULUIO IO OTHOIICHHIO K 3KOJIOTHYECKUM
npodJieMaM U MOBEJIEHUIO B IIPUPOJIHOM cpejie;

— 00OCHOBBIBAaTH HEOOXOIMMOCTL YCTOHYHMBOIO pa3BUTHUS KaK YyCIIOBHsA
coxpaHeHus Ouocepsl;

— OLICHMBATh MPAKTUYECKOE U ITHYECKOE 3HAYEHHE COBPEMEHHBIX HCCIENOBAHNUM
B OMOJIOTHH, MEIULIMHE, YKOJIOTHH, OMOTEXHOJOTUH; 00OCHOBBIBATL COOCTBEHHYIO
OLIEHKY;

— BBIBJIAITB B TEKCTe OHOJIOTHYECKOTO  COJAEp)KaHWs  mpodieMy U
apryMeHTHPOBAaHHO €& OOBSCHSTD;

— MPEeACTaBIATh OMOJIOIHUECKY0 HH(OPMALIMIO B BUJIE TEKCTA, TAOINLb], CXEMBI,
rpaduka, JHarpaMMBbl U JIeJaTh BEIBO/bl HA OCHOBAHUU [IPEACTaBICHHBIX JaHHBIX;
npeoOpa3oBeIBaTh rpaduk, TabIuIly, IHarpaMmy, CXeMy B TEKCT OMOJIOrHYecKoro
COJIEPIKaHHUS.

BpinycKHHK HA NPO(PHILHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHThCH:

— OpraHU30BBIBaTH W [POBOAMTHL MHIAMBUAYAIBHYIO HCCJIEJI0BATEIBCKYHO
AESATE/IBHOCTD M0 OWOJIOrMM (MM paspadareiBaTh HMHAMBHUIAYAIbHBIA IPOEKT):
BBIJIBUTATh THIOTE3bl, IJIAHUPOBaTh padoTy, OTOMpaTe M Ipeodpa3’oBbIBATDH
HEOOXOMMYI0 HH(pOpPMAIMIO, MPOBOAUTL IKCIEPUMEHTBI, HHTEPIPETHPOBATH
pe3y/bTaThl, J€JaTh BBIBOAbI HA OCHOBE MOIyYEHHBIX PE3YJIbTAaTOB, IPeICTABIATE
MPOIYKT CBOUX MCCIIECIOBAHUN;

— TPOTHO3UPOBATH MOCJE/ACTBH COOCTBEHHBIX MCCIENOBAHHH C Y4YETOM
ITUYECKHX HOPM M 9KOJOTHYECKUX TpeOOBaHUI;

— BBIIEJISITh CYIIECTBEHHbIE OCOOEHHOCTH JKM3HEHHBIX LMKIOB IPEACTaBUTE/ICH
Pa3HbIX OTJEJIOB PACTeHHUH W TUIIOB JKMBOTHBIX; M300pakaTh LMK/IBI Pa3BUTHS B
BHJIE CXEM;

— aHaJM3UPOBATH U HCIIONB30BATh B PELIEHUH y4eOHBIX M HCCIIEI0BATEIbCKUX
3a1a4 MHGOPMAIMIO O COBPEMEHHBIX HCCIeIOBaHUSAX B OHOJIOTHMH, MEAMLMHE H
IKOJIOTUH;

—  apryMEHTHpOBaThb HEOOXOJIUMMOCTh CHHTE3a €CTeCTBEHHO-HAay4yHOIro H
COLMOIYM@HUTAPHOTO 3HAHHUS B AII0XY MH(POPMALMOHHON LIHBU/IM3ALIMH;

— MOJEIUPOBAaTh M3MEHEHUE 3KOCUCTEM I[I0J BIHAHUEM Pa3IUYHBLIX TI'PYIII
($akTopoB OKpY’KaoIIei cpepl;

— BBIABIATH B IIPOILIECCE HCCIIEI0BATENIbCKON JIEATEIbHOCTH IOCIEACTBHSA
AHTPOIIOICHHOT0 BO3/IEHCTBHS HA HKOCUCTEMbl CBOEr0 pEruoHa, IpejsaraTh
CIOCOOBI CHUIKEHHUSI aHTPOIIOIe€HHOr0 BO3A€HCTBHS Ha 3KOCHCTEMBI;

— HCITOJIb30BaTh MPUOOPETEHHBIE KOMIIETCHIIMHU B IPAKTUYECKON JesATeIbHOCTH U
IIOBCETHEBHOM  JKM3HH, JUISl  [pUOOpeTeHHMsl  OmbiTa  JEsTEJIbHOCTH,



— yCTaHABIMBATH U XapaKTepH30BaTh CBs3b OCHOBOMOJIArAlOIINX OUOIOTHYECKHX
[IOHATHH (kmeTKa, OpraHusM, BU/I, IKOCHCTEMA, ouocdepa) e
OCHOBOIIOJIArAIOIIIMME TOHATUAMHE JAPYI'MX €CTeCTBEHHBIX HAYK; '

— 060CHOBBIBATH CUCTEMY B3TJISI/I0B Ha JKHBYIO IPUPOIY U MECTO B Hell JelloBeKa,
NPUMEHSsE GMOJIOTHIECKUE TEOPHH, YICHHsI, 3aKOHbI, 3aKOHOMEPHOCTH, NTOHUMATh
rpaHMIB UX IPUMEHHMOCTH;

—  TIpOBOAMTH Y4eOHO-MCCIENOBATE]IbCKYIO —ACATEABHOCT IO OuoIoTHH:
BBIABMraTh TMIIOTE3Bl, IUIaHHpPOBaTh paboTy, OTOMpaTh H peoOpazoBbIBATH
HEOOXOAUMYIO HH(POPMALIMIO, IIPOBOIUTE IKCHEPUMEHTBL, HHTEPIPETHPOBATH
pe3yJIbTATHl, AeNlaTh BBIBOJbI HA OCHOBE MOJYYSHHBIX Pe3y/IbTATOB; — BBISIBIATL U
0GOCHOBBIBAT CYILECTBEHHbIE OCOOEHHOCTH Pa3sHBIX VPOBHEH OpraHu3aliu
KH3HU,

— yCTaHaBIMBATH CBA3b CTPOCHHA H GYHKIMHA OCHOBHBIX OHMOJOTHYECKHX
MaKpOMOJIEKYJI, HX POJIb B MPOILeccax KIeTOYHOro MeTabom3Ma;

— pelaTh 3aJa4d Ha ONpEJIENIeHHe [10CIeI0BATENPHOCTH HYKICOTHAO0B JTHK u
MPHK, antuxomonos TPHK, mocnenoBaTelbHOCTH aMUHOKUCIOT B MOJIEKYJIC
GeJika, IPUMEHsIs 3HAHWS O PeaKlUsX MATPUYHOTO CHHTE3a, FeHETHIECKOM Koze,
IpUHLKIIE KOMILIEMEHTAPHOCTH;

— enarTh BbIBOABI 00 W3MEHEHHUSX, KOTOPbIE IPOU3OUIYT B IIpoLEccax
MATPHYHOTO CHHTE3a, B Cilydyae M3MCHEHMs MOCJIEN0BATE/bHOCTH HYKJI€OTHIOB
JIHK; — cpaBHuMBaTh (asbl [eNEHHs KIETKH; pellaTh 3a/aqi Ha ONPEACNCHUE I
CpaBHEHHME KOJIMYECTBA NeHETHYECKOro Marepuana (xpomocoMm u JIHK) B xierkax
MHOTOKJIETOUHBIX OPTaHU3MOB B pa3HbiX (hazax KJISTOHHOIO LUKIIA;

— BBISABIATH CYIIECTBEHHbIE MPH3HAKW CTPOEHHUs KIETOK OPraHH3MOB PasHbIX
LAPCTB KMBOM IIPHPOJIBI, YCTAHABIUBATH B3aUMOCBS3b CTPOCHMA H GyHKLAR
yacTel U OpraHOUI0B KIIETKH;

— 0BOCHOBBIBATH B3aMMOCBS3b ILIACTHUECKOrO0 M IHEPreTHYECKOro OOMEHOB;
CpaBHHBATH  IPOLECCHl  IUIACTHYECKOTO M DHCPreTHHECKOro 00OMEHOB,
IIPOMCXOISIIMX B KIETKaX JKUBbLIX OPTaHU3MOB;

— OTIpe/IeNsATh KOJIMUECTBO XPOMOCOM B KIIETKAX pacTeHUil OCHOBHBIX OT/IE/IOB Ha
pa3HbIX dTAIaX JKM3HEHHOTO [HKIA;

— CPaBHMBATH Pa3HbIe CIOCOOBI PA3MHOKEHHS OPTaHH3MOB;

- XapaKTepHBOBaTB OCHOBHBIE ATAallbkl OHTOI'€HEe3a OpT‘aHHBMDB; &

— pelaTh 'eHeTHYECKHE 3a/a4i Ha JUrHOpHU/IHOE CKpeIUBaHue, CLeIICHHOe (B
TOM uMclie, CLETUIEHHOE C MOJIOM) Hac/le/l0BaHue, aHaIn3HPYIoLlee CKPeLIMBAHHE,
MpUMeHsis  3aKOHBl  HACJEACTBEHHOCTH M 3aKOHOMEPHOCTH CLEIJIEHHOTO
HacJIeI0BAHUSA;

— pacKpslBaTh INPUYMHBI HAC/IESICTBEHHbIX 3a0o0sieBaHuii, apryMeHTHpPOBaTh
HeoOXOIUMOCTE Mep IpelypexIeHuUs TaKhuX 3a00JIeBaHU;

— BBISBIATH IPHYUHBI W CYLIECTBCHHBIE TNPH3HAKU MOTH(UKALMOHHONW |
MyTAlMOHHOW — M3MEHYMBOCTH; 00OCHOBLIBATE  POJIb  M3MEHYHMBOCTH B
eCTECTBEHHOM M MCKYCCTBEHHOM 0TOOPE;

— 0GOCHOBBLIBATH 3HAYEHHE PA3HBIX METOAOB CEeJIeKLUMH B CO3JAHHUH COPTOB
pacTeHuii, MOpo/ KHBOTHBIX U LITAMMOB MUKPOOPIraHH3MOB;

— XapakTepu30BaTh (PaKTOPbI (ABUIKYILHE CHJIBI) DBOJTIOLIUH;



Tpe/IIecTBYOIEeN npodeccHoHaibHOM, B OCHOBE KOTOPO# JIEKUT OMONIOTHA Kak

y4eOHBIM MTpeameT.



COJIEP)KAHUE KYPCA BUOJIOI'MA
10 knace
Beenenune (2 4) _
buosorns Kak Hayka. bHojorvueckue MUCHMIUIMHBI, UX CBS3U C APYIUMH .
waykamu. ETUHCTBO kMBOro. OCHOBHbIE CBOWCTBA JKUBBIX OPIaHM3MOB. YpoBHH
OpraHM3aluy KUBOU MaTepuH. MeTobl IO3HAHUS JKUBOH IIPUPO/IBL.
CTpyKTypHbIe U (DYHKLIMOHAJIbHbLIE OCHOBBI JKU3HU
BUOJIOTNYECKUE CUCTEMbI: KJIETKA, OPI'TAHU3M (98 1)
Tema 1. MosiekyJibl 1 KiaeTkH (12 4)

Llutonorus — Hayka o kierke. Mcropus usydenus kietku. Kneroqnas
Teopust. MHoroo6paszue GopM U pasmMepoB KJICTOK B 3aBUCHMOCTH OT MX (DYHKIIHH.
KiteTka Kak 1nenocTHas cucrema. MeTo/ bl H3y4eHus KIIETKH.

XuMuueckuil cocTas KieTkd. Makpo- 1 MUKpO3J1eMeHThl. POk HOHOB B
KIIeTKe 1 opradusme. Posb Bojibl. [ uapoduibabie 1 rTHAPOGOOHbIE MOJICKYIIBI.

BuononuMepsl. PerynspHble 1 HeperyJIspHble IIOJUMEPBI.

Crpoenue 0esikoB. AMUHOKHCIOTHI. [lenTuanas CBsi3b. Y pOBHHI OpraHu3alyiu
GenkoBoil MoseKyJibl. bronornueckue pyHKIHN OETIKOB.

VrineBoabl. MoHOcaxapuIbl: pubo3a, 1e30kcuproo03a, rnokosa. Jlucaxapu/ibl:
caxapo3a, jJaxktos3a. [lonucaxapu/iel: Kpaxmal, IIIHKOTeH, Ie/UII0I03a, XUTHH.
QyHKUKU YITIEBO/IOB.

Jlunuasl. XUMUYeECKOe cTpoeHue nunuaoB. HacelllieHHbIe ¥ HeHACBIIIEHHbIE
KUpHbIE KMCIOTBL JKUpbl, BOCKH, Gochomunu/ibl. OYHKLIHUHU JTHIH0B,

Hyxknennossie KucinoTbl. CTpOSHHE HYKI€MHOBBIX KHCIOT. THIIbI
HYKJIEMHOBBIX KUCI0T. DYHKIUN HYKJICHHOBBIX KHCIIOT.

AT®, MmakpodpruyecKue CBs3H.

Tema 2. Kiierounbie cTpyKTYpbl H HX pyHKIHH (6 1)

Buosnorudeckue memOpanbl. CtpoeHne U QyHKIHHU MJ1a3MaTHYE€CKOH
MeMOpaHBbI.

MewmbGpannble oprateluisl. SAapo. BakyonspHas cucteMa KIeTKH.
Murtoxouapuu. [macTuas.

OnopHo-jiBUraTesbHas cucreMa Kietku. Pubocomsr. KieTouHble BKIIOYEHHUA.
Tema 3. O0Gecneuenne KIeTOK JHepruei (8 1)

O6MeH BEIIeCTB M IpeBpalleHus sieprun B knetke. Ilonstus metabonusma,
aHaboM3Ma, Karadoiausma.

VICTOYMHUKH SHEPryy 1715 KUBbIX OPraHu3MOB. ABTOTPO(BI B TeTepOTPOREIL.

duKcaLys SHEPriU COHEYHOrO CBeTa pacTeHusAMH. Xnopodumut. CTpoeHne
xnoporiacta. @orocunres. Ceerosas pasza Pporocunresa. DOTOIN3 BOJIBL.
TemHoBast (aza GporocunTe3a. XeMocuHTe3. POJIb XeMOCHHTE3UPYIOLIMX OaKTepHH
Ha 3emiie.

ObecrneyeHne KIETOK SHEPIUeH 3a CHeT OKHUC/ICHHUS OPraHUYCCKUX BELLECTB.
Anas’poOHOe pacllleryieHyue IIFOKO3bI.

[ukn Kpe6cea. OxkucnurensHoe Gochopunuposanue. Posb Kuciopoa.
Aspo0b1 1 aHAIPOOBI.

Tema 4. HacsiencrBennasi nadopManus U peajinsanus ee B kierke (14 1)

Benku — OCHOBA CreM(UUHOCTH KIETOK U OPraHu3MoB. | eHeTrHuecKas
uHdopmMawys. MaTpudHblil NpUHLMI cuHTe3a Oenka. TpaHCKPHUITLHKAL.



[eHEeTUYECKHI KO/ 1 €70 CBOMCTBA.

Tpaucnioptabie PHK. BruocunTes Genka. Perysius TpaHCKPUIILUK 1
tpadcnauuu. Y noenne JJHK. ITpuHLHMIIBL pEILTMKALIHAY. OcobeHHOCTH
permkauuu JJHK sykapuot. Tenomepasa. CoBpeMEHHbIC NPEACTABICHNS O
crpoennu reHoB. I'enom. Ctpoenue xpomocoM.l eHHas HHKEHePUs.

Ctpoenue BUpycoB. PasmHosKeHHe BUPYCOB. Bupyc UMMYHOIe(QUIIUTA
yesiopeka. O0paTHas TPAHCKPHITIHL.

Tema 5. UnausuayaabHoe pa3BUTHE H Pa3MHOKeHHE OPraHH3IMOB (12 v)

Jlenexue KJIETOK MPO- U 3yKaproT. JKH3HEHHbIH LHKIT KICTKH (uHTepgasa u
MuTO3). @a3bl MUTO3a. ['OMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBIL. AMUTO3.

[lepriomsl oHTOreHe3a. PassuTue 3aposibillia )KUBOTHDIX. Juddepenuuponka
KJIeTOK. DMOpHOTEHEe3 pacTeHHH.

[TocTIMOPHOHATIBHOE PA3BUTHE KUBOTHBIX U PACTCHHH. ArmornTos.
MHOTrOK/IETOYHBIH OpraHu3M Kak euHas cucreMa. CTBOJIOBEIE KIETKH.
Perenepanys. B3auMoeiicTBye KIETOK B OpranusMe. KOHTPOIIb LEe0CTHOCTH
opranu3ma. MIMMyHHTeT.

Meiio3. Onpenenenue mona y *KuBoTHbIX. [looBoe 1 Oecrioyoe pa3zMHOKEHHE.
CoMaTHIECKHe 1 TTONOBbIE KIeTKH. UYepe10BaHue ralIONTHOA U IUILIOMIHOH
cTaauil B )KU3HEHHOM 1MKIIe. ITapreHorenes.

O6pazoBaHye MOJTOBBIX KIETOK Y XKHBOTHBIX U pactenuil. Omo0TBOpEeHHE Y
JKHBOTHBIX ¥ PACTEHHH.

Tema 6. OCHOBHbIE 3AKOHOMEPHOCTH siBJIeHHUIT HacaeacTBeHHOCTH (14 1)

HacJie1cTBEHHOCTh — CBOWCTBO JKMBbIX OpPraHM3MOB. [ eHeTuKa. Pabotnr [ .
Menzens. [ HOpUI0IOrHUSCKUH METO U3yUeHHs] HaCIeICTBEHHOCTH.

Astermu. Tenorun u GpeHotun. JJoMHHaHTHBIC U PELICCCHBHBIC IPHU3HAKH.
ErH006pasie rubpu 0B IIepBOro NoKoJeH s . 3aKOH pacIleTeHus. [ 'OMO3HUIOTEI
1 TeTePO3UTOThI.

JIUruGpyIHOE M MONUIUOPHIHOE CKPELMBaHHs. 3aKOH He3aBUCHMOTro
HACJIe0BaHMS. AHAIU3UPYIOLIEE CKPellMBaHue.

BsauMoieiicTBUE ajUleIbHBIX reHoB. HernojiHoe JOMUHAPOBAHKE.
KogomunupoBanue. BzaumoiericTBie HeallIEIbHbIX TCHOB. [Monurennele
npusHaky. CTaTHCTUYECKAst IPUPOJA FEHETHIECKHX 3aKOHOMEPHOCTEH.

Cremiennoe Hacnenoranue. Kpoccunrosep. KapTbl XpomMocoMm.
CoBpeMeHHbIe METO/1bl KApTUPOBAHHUS XPOMOCOM.

HacJieoBanue, cLerieHHoe ¢ nojaom. Muakrusanus X-XpoMoCOMblL Y CaMOK.
[Tpu3Haku, OrpaHUYEHHbIE TTOJIOM.

Tema 7. OcHOBHBIE 3aKOHOMEPHOCTH siBJIeHHUIT H3MeHUnBOCTH (12 1)

M3MeHUMBOCTb — CBOMCTBO JKMBBLIX OpraHu3MoB. HacnencTeHHas u
HeHacJIe/ICTBeHHAs N3MEHUNBOCTh. KoMOUHATHBHAS H3MEHUUBOCTD.

MyTalHOHHAs H3MEHYHBOCTb. | ¢HOMHbIE, XDOMOCOMHBIE, FCHHBIC MyTalHH.
[eHepaTHBHBIE M COMATHYECKME MyTallMi. 3aKOH FOMOJIOTHYCCKUX PH/I0B H. .
Bagsuiosa.

BresiiepHasl HACleICTBEHHOCTh. MUTOXOHAPHATIEHbIC U XJIOPOILTACTHBIC
TeHBI.

TTpyuMHbl BOSHUKHOBEHHs MyTaluid. MyTareHHbIe (haKTOpPbI CPEJIbL.
DKCIEPUMEHTA/ILHBIN MyTareHes.



BiauMoeiicTBre reHoTuna u cpenbl. KauecTBeHHbIC U KOIHUCCTBCHHBIC
npusHaku. Hopma peakiiy npu3HaKa. MoauduKaoHHas K3MEHUUBOCTb.
Tema 8. [eHeTHUeCKHE OCHOBBI HHAMBHAYAIbHOTO pa3BuTHsi (10 v)

DYHKIMOHUPOBAHHE TEHOB B X0/1¢ HHAMBU/YallbHOTO PasBUTHSL.
Jlerepmunanus 1 uddepennuposka. Juddepenumnaiphas akTABHOCTE TCHOB.
JelicTBre TeHOB B SMOpHOreHese. [TepecTpoiiku reHOMa B OHTOI'€HE3C.
VIMMyHOIIO0YTHHOBbIE TEHbI MICKONHU TAIOINX. MoOunpHbEIe TeHeTHUeCKUe
9IIEMEHTEI.

MHOXeCTBeHHOe JeiicTBre reHoB. JleralbHble MyTalHuH.

Hacnenosanue aubdepeHIMPOBAHHOIO COCTOSHMS KIIETOK. XHUMEepHbIE U
TpaHCreHHbIe Opranu3Mbl. KiioHnposanue.

[eHeTHUYeCKHe OCHOBBI MOBE/IeHUs . | eHeTHUeCKHe OCHOBbI CIIOCOOHOCTH K
00y4YeHHUIO.

Tema 9. leneruxa yesosexa (10 1)

MeToIbl U3yUeHHsl TEHETHKH deNoBeKa. biIn3HeLbl. Kapuotun uejoBexa 1
XpomocomHble OonesHu. KapTHpoBaHHe XpPOMOCOM Hejl0BeKa. Bo3moxHOCTH
JIeYCHUS U IpeLyTIpeskIeH s HaclIeACTBEHHBIX 3aboneBaHuil. MeIuKo-
reHeTHYECKOe KOHCYIbTHPOBAHHUE.



11 knace
Paszea 111 9BOJIIOIHSI OPTAHUYECKOI'O MUPA (664)
Tema 10. Bo3snuKHOBeHHe U PA3BHTHE IBOJTIOLHOHHON OHOJIOTHH (10 4)
BO3HUKHOBEHHE U Pa3BUTHE BOTIOLMOHHBIX HAECH. DBOJIOLMOHHAA TEOPHS A b.
Jlamapka. XKuzne u tpyasl Y. [apsuna. OCHOBHbIC NPHMHIMIIbL 9BOJTIOLIMOHHOM
teopun Japeuna. GOpMUPOBAHUE CUHTETUYECKOH TEOPHH JBOJIOLHH. Padots! C.
C. Yersepukosa u W. W. llmanerayszena. Ilanconronoruueckue,
Guoreorpaduyeckue, CpaBHUTEIBHO-AaHATOMHUYECKHE, IMOPHUOJIOTHYECKHE |
MOJIEKYJISIPHBIE CBHJIETENILCTBA IBOJIFOLIUH.
Tema 11. MexanusMbl 2BoJTIOIHH (28 4)
[Monynsauust —  BJeMEHTapHas  eIuMHHla  3BOJIOLHH. Buyrpusnaosas
U3MEHYUBOCTD. | eHeTHuecKas CTPYKTYpa NOMyJsiiiid. Y paBHEeHHe U 3aKOH Xap/u
— Baiin6epra. Myranuy KaKk MICTOYHMK MeHETUYECKOM M3MEHYHBOCTH MOy JIALMH.
Crydaifiple npouecchl B nomynsuusax. [pedd reHos. IlonyisunOHHbIC BOMHbL.
Bopsba 3a cymiecrBoBaHue. EctecTBenmblii 0TOOp — HanpapJsoOLMi dakTop
spomonuu. PopMbl ecTecTBeHHoro otbopa. IMosnosoi orbop. AjanTtanus —
pe3yIbTaT ecTeCTBEHHOro 010opa. Murpainn kaxk Gakrop dBOIOLUH.
[onstue Buaa. Kpurepun Buzpa. [Tyt BMI00Opa3zoBaHus. AJUIONATPUYECKOE H
cUMIaTpryecKoe BKU1000pasoBaHue.
Mukpo- H MakpooBoMIOUMA. ['eHeTHdeckue U OHTOIEHETHYECKHE OCHOBbI
sBosrouMy. Hampasnenus sBomolyd. Apomop]o3, HAMOAlANTauusd H ob1was
merenepanusi. JlMBepreHuUMs, KOHBEPreHLUUA M TApaIe/Is3M. buosornueckui
nporpecc. EquHOe ApeBo KU3HM — Pe3yJIbTaT SBOJIOLMH.
Tema 12. Bo3suuKHOBeHHe H pasBuTHe Ku3HH Ha 3emute (10 )
CymmHocTs u3Hd. OmpenesieHuss KUBOTO. ['MMNOTE3bl BO3HMKHOBEHMA JKU3HH.
Onbitel @. Pequ u JI. Tlactepa. CoBpemeHHbie MPeACTaBIeHUSA O BOSHUKHOBEHHH
xu3Hn. ATmocepa apesHeil 3emnu. AOUOTEHHBIM CHHTE3 OpraHHYCCKHX
pemects. O6GpaszoBaHnHe W HBONIOLMS Ouornonumepos. Porb JHK u PHK B
o6pa3oBaHHK CHCTeM C OOpaTHOM  CBA3BIO. OOpazoBaHHEe ¥  IBOJIIOLUA
Guosoruueckux Memopan. O6pa3oBaHue EPBUYHBIX F€TEPOTPODOB.
Usyuenue wucropuu 3emud. Ilaneontonorus. Meronsl  reOXpOHOIOrHH.
Usmenenne kiauMata na 3emie. Jlpeli¢ KoHTHHeHTOB. PasBuTHe KH3HH B
kpunrozoe, CumbuoTHUeckask TeopHs obpazoBaHust dyKapHoT. Bcmbilika
pa3HooOpasKsl JKUBOTHBIX B KOHIE NPOTEPO30si. PasBuTHe OpraHntecKoro M1pa B
naneosoe. Pa3BuTHe XXU3HU B Me3030¢. Pa3BUTHE KU3HU B KalHO30€.
Tema 13. Bo3HHKHOBEHHE H pa3BUTHe vesioBeka — aHTponorexes (10 1)
Mecto ueloBeka B cHCTEMe JKHBOIO mupa. CpaBHUTEIBHO-MOP(OIOrHiecKHe,
3TOJIOTMYECKHE, [UTOr€HEeTHYECKHE u MOJICKY /IS pHO-OHOJIOTHYECKHEe
NOKA3aTe/IbCTBA POACTBA Yel0BeKa H Ue/I0BEKOOOPasHBIX 00e3bsH.
[laileOHTOIOTMUECKHE JaHHBIC O TPOUCXOKACHHH U 3BOJIFOLIMH [TPEIKOB HC/IOBCKA.
Ascrpanionuteky. [lepBble TpeAcTaBUTEIM  pola Homo. Heanjepranbckui
yenoBek. MecTo HeaHepTa/IblEB B 9BOMOLUH YeioBeKka. KpOMaHbOHLbI.
Bronoruueckue GakTopsl IBoMOLIMK HesoBeka. CounanbHble (akTophl SBOJIOLIH
YelloBeKA — MbILLIEHUE, petb, OpYy/uiiHas AeATeNbHOCTb. PoJib cOLMalbHOH
cpeabl B (OPMUPOBAHMM  YEIOBEUECKUX — UHIAUBHUIYYMOB. CooTHoOlLEHKE
OHOOrHUYECKUX U COLUATBHBIX (PAKTOPOB B BOJIOLIUH YEIOBEKA.



YenoBeueckue packl. Poib H30msAIMM B (POPMHMPOBAHMH PACOBBLIX IPH3HAKOB.
KpuTHKa pacucTCKUX TeOpHid. ' |
Tema 14. Cenexknus u 6morexnosiorus (8 1)
Cenexuys Kak Tnporecc M Kak Hayka. OJoOMallHMBAaHWE Kak [EPBBbIH 3Tal
cesekuuu. LIEHTpBI MPOMCXOXKEHHs KyIbTypHBIX pacreHui. [IponcxoxieHue 3
JIOMALIHHX KMBOTHBIX M LIGHTPBI UX OJOMAIlHUBAHMS.
HckyccTBeHHBIH 0T60p. MaccoBbiii 1 HHAUBULYAIBHBIH 0TOOD.
slBeHre TeTepo3nuca W ero IpHMeHeHHe B celeKuuu. Vcrnosp3oBanue
LUTOIIA3MATHIECKOW MYIKCKOH cTepwIbHOCTH. [lonumiuonaus W OT/ajleHHas
rubpuan3anys B CENCKIMH pacTeHHH. DKCIepUMEeHTalbHbId MyTareHes M ero
3HAYCHUE B CEIEKIHH.
Knerounass MHXKEHepUS M KIeTOuHas celekims. XpOMOCOMHAs HHKEHEpUs.
[TpriMeHeHHe TeHHON UHKEHEPUH B CEJICKLIMH.
KpynHnoMacmtabHasi ceneKuus JKUBOTHBIX. Y CIIEXH CeNeKIINN.
OPTAHU3MBI B YKOJTOI'MYECKHUX CUCTEMAX (36 1)

Tema 15. Opranuszmsbl 1 okpy:karowas cpeaa (14 1)
B3aWMOOTHOIIIEHHs OpraHu3Ma H Cpefbl. OKolorudeckue (akTopel. 3aKoH
TonepanTHOCTH. [lprcnocobinenHocTs. I[lomynsius Kak MNpHPOAHAs CHCTEMA.
Crpykrypa nomysiuuid. JluHamuka nomyaanuil. JKusuennsle crpareru. Bua kak
cucTeMa momyJisuit. Dxomoruyeckas Hua. JKusHeHHble HOPMBL.
Tema 16. CoobGmecTBa 1 3KkocucTemMbl (12 )
CooOuiecTso, HKOCHCTEMA, OMOLIEHO3. KoMnoHeHTs! 9KOCUCTEMBI.
SDHeprerudeckue cBsi3u. Tpoduueckue cetu. [IpaBuiio SKOIOrHIeCKON UPAMHUIbI.
MeXBUIOBEIE M MEXIOMYJSIITUOHHBIC  B3aUMOJEHMCTBHSI B OKOCHCTEMAX.
KonkypeHius, CHMOHO03, allbTPYHU3M.
[IpocTpaHcTBeHHas cTpykTypa coobuectB. Jlunamuka skocucreM. Cragun
passuTusa skocuctembl. Cykueccua. YCTOHUMBOCTh IKOCUCTEM. 3eMile/ieNbuecKue
HKOCUCTEMBI.
Tema 17. buocgepa (6 1)
Buocdepa. Yuenue B. . Bepuaackoro o 6uochepe. buomsl. JKusoe BeliecTBo 1
GroreoXuMUUecKUe KpyroBopoTkl B Grocdepe. bruocdepa u yenosek. I nodasbHbie
aHTpOTOTeHHbIe W3MeHeHus B Ouochepe. [Ipodiema yCTOHYMBOIO pa3sBHTHA
6uochepsl.
Tema 18. Bruoslorn4eckne 0CHOBBI OXpaHbl NPHPOALI (4 1)
CoxpaHeHHe M TOJJIEPKaHHe OHOIOrHYecKoro pasHooOpasus. IIpuunHbl
BEIMHpaHKs BUIOB W momyssinuit. CoxpaHeHWe I'eHOMOHIA W PEHHTPOMYKIHMA.
CoxpaHeHue 3KocucTeM. brosornueckuii MOHUTOPMHI M OMOMHIMKALIHS.

IpuMepHblii NepedeHs JaGoPaTOPHLIX H NMPAKTHYECKHX padoT (Ha BbIOOp
YUHTEJIs1):

1. Mcroib30BaHHE Ppa3lMYHBIX METOZOB HPH H3ydeHMH OMOJIOTHYECKUX
00BEKTOB.

2. TexHuka MUKPOCKOITHPOBAHHS.

3. M3ydenue KJIETOK PAacTeHUH M KMBOTHBIX O]l MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOIpenapaTax 1 UX OIMCaHue.

4. TlpuroroBieHue, paccMaTpUBAHUE W ONMCAHHE MHUKPOIPENAapaToB KIETOK
pacTeHHUH.



5. CpaBHEHHE CTPOESHUS KIETOK PACTCHHH, JKUBOTHBIX, rpuboB 1 OaKTepuil.

6. MzyueHue JBHKEHUS [IUTOIUIA3MBI.

7. VIsydeHue MIa3MoiIK3a U JIeMIasMonu3a B KIeTKax KOKHIBI JIyKa.

8. Msyuenme (epMeHTAaTHBHOIO pACIUeIUIeHHs MepOKCHAa BOAOpOAa B
PACTUTEILHBIX M JKUBOTHBIX KIIETKaX.

9. O6Hapy)XeHHe O€NKOB, YIJIEBOJOB, JUIUIOB C IMOMOIIBIO KAUCCTBEHHBIX
peaKLHi.

10. Beinenenue JIHK.

11. VzyueHre KaTaaUTUIECKOU aKTUBHOCTH (hepMeHTOB (Ha IpUMEpe aMUIIA3bI
WK KaTasasbl).

12. HaGmroneHue MHTO3a B KIETKaX KOHYHKA KOpEIIKa JIyka Hd rOTOBBIX
MHUKpOIIpenaparax.

13. MzyueHue XpoOMOCOM Ha FOTOBBIX MUKpOIIpeTaparax.

14. Mzyuenue cTafuil Mei03a Ha FOTOBBIX MHUKpOTIpenIapaTax.

15. Mi3y4eHue CTPOSHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MHKpOIpeTapaTax.

16. Pemenue >JeMeHTapHBIX 33/1a4 10 MOJIEKYISPHOM OHOIOTHY.

17. BoisBIEGHHE IPU3HAKOB CXOJACTBA 3apOABIIICH YENOBeKa H  JPYrux
[TO3BOHOYHBIX KMBOTHBIX KaK J0Ka3aTe/IbCTBO UX POACTBA.

18. CocrasiieHHEe 2JIIEMEHTAPHBIX CXeM CKPEeIBaHHs.

19. Pemienyie reHeTHUECKUX 3a/1a4.

20. M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOIO U OUTHOPHUTHOTO CKpPEIIUBAHUS Y
IpO30(HIIBL

21. CocTaBlieHHe H aHATU3 POJIOCIOBHBIX YEJI0BEKa. |

22. U3yyenue W3MEHYMBOCTH, [OCTPOCHME  BapUALOHHOIO  pAla H
BapHAIHOHHON KPHUBOH.

23. Onucanue peHoTUIa.

24. CpaBHeHUe BUIOB 110 MOP(OIOTHYECKOMY KPHUTEPHIO.

25. Omnucanue NPUCIOCOOICHHOCTU OpraHk3Ma U e€ OTHOCHTENIBHOIO XapaKTepa.

26. BeigBieHyMe MPUCIIOCOOTIEHUHM OpPraHu3MOB K  BIMSHHIO  pasjiIHIHBIX
JKOJIOrMUYECKIX (DAaKTOPOB.

27. CpaBHEHHE aHATOMIYIECKOI0 CTPOEHMs PACTEHHH PasHBIX MECT oOuTaHUSL.

28. MeTobl M3Mepenus (pakTopoB Cpebl OOUTaHuUs.

29. MzyueHue 5KOJOTHISCKHX ajanTauii yegoBeKa.

30. CocTaBlieHHAE [TUIIEBBIX 1EIEH.

31. M3yueHue U ONMCaHUE SIKOCUCTEM CBOCH MECTHOCTH.

32. MozenupoBatue CTPYKTyp U IPOIECCOB, IPOUCXOASAIINX B SKOCUCTEMAX.

33. OLeHKa aHTPOIIOTeHHbBIX U3MEHEHUH B IIPUPOJIE.



Temarnueckoe naanuposanne 10 kiuace

| Neo Tema KonuuectBo
4acoB

L Beenenue 2

2. MojJieKkyJibl ¥ KICTKH 12

3, KJieTouHble CTPYKTYpPbI U (PYHKIIHH 6

4. O6ecriedenne KJIeTOK dHepruen 3

5. HacnepcTeenHas HHGOpPMAIS 1 14
peaju3alus ee B KieTke

6. MuauBHlyalbHOE Pa3BUTHE U 12
pa3MHOKEHHE OPraHu3MOB

7. OcHOBHbIE 3aKOHOMEPHOCTHU SBIIEHUH 14
HACJIEICTBEHHOCTH

3. OCHOBHBIE 3aKOHOMEPHOCTH SIBIICHHH 12
W3MEHYMUBOCTH

9. ['eHeTnuecKre OCHOBEI 10
WH/IMBH]IyaJIbBHOI'0 Pa3BUTHSA

10. ['eneruka yeIoBeKa 10

11. IToBTOpEeHuE Kypca 2
Wroro: 102 1

TemaTuueckoe nuianuposanue 11 kiaace
No Tema KonuuecTBo
4acoB

L BBenenue 2

2 BO3HUKHOBEHHE H Pa3BUTHE 11
SBOJIFOLIMOHHON OMOJIOIHH

3. MexaHK3Mbl IBOJIFOLIUH 26

4. BosHuKHOBeHHe 1 pazsuTye sku3nHd Ha | 10
3emire

3. BoO3HUKHOBEHUE U pa3BuTHe denopeka — | 10
AHTPOIIOIEHES

6. Cenexiust 1 OMOTEXHOJIOTHS 8

i Opraau3Mbl U OKpyXKatollas cpeia 10

8. Coo01iecTBa U 9KOCHCTEMEI 13

0. buocdepa 6

10. Buonoruyeckue OCHOBbI OXPaHbl 3
IIPUPOLIBL

11. Peszepn 3
Hroro 102
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