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Beenenue

PaGowass mporpamma mo ydeOHOMY mnpeaMery Ouosnorusi (yrryOaEHHbBIN
YPOBEHB) pazpaboTaHa B COOTBETCTBUHM C HOPMATUBHBIMU aKTaMU:

-Oenepanbubiii 3akoH 0T 29.12.2012 Ne 273-®@3 «OO0 oOpa3oBaHuu B
Poccuiickoit @enepanuny (C NOCIEIYIOMMUMU U3MEHEHUSIMU );

-npuka3 MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413 «O0 yTBepxkaeHuu (eaepalibHOIO TOCYyAapPCTBEHHOIO
00pa30BaTeIbLHOrO CTaHAapTa CPEeIHEro 00IIero o0pazoBaHus (C MOCIEAYIOIUMHU
U3MEHEHUSIMU );

-npuka3 MuHuctepcTBa oOpasoBaHusi U Hayku Poccuiickoit denepainuu oT
31.03.2014 No 253 «O06 ytBepxkaeHun @DenepanrbHOr0 INEpPEeUHsS YUYCOHHKOB,
PEKOMEHyEMBIX K UCITOJIb30BAHUIO MIPU PEATU3ALMH UMEIOIIUX IOCY JaPCTBEHHYIO
aKKpeIUTalni0 00pa30BaTeIbHBIX MPOrpaMM HAa4yaJbHOTO OOIIEro, OCHOBHOTO
00111eT0, CpeTHero 00IIero 00pa3zoBaHusM» (C MOCIEAYIONUMA N3MEHEHUSIMU );

-IlpumepHass ocHOBHasi 0Opa3oBaTesibHas Iporpamma CpeJHero OoOLIEro
oOpazoBaHus, ojg00peHa pemieHueM (¢deaepaibHOro  y4eOHO-METOUYECKOrOo
oObeaMHEeHUs 1Mo 001eMy 00pa3oBaHHIO (MPOTOKON 3acenanus ot 28.06.2016 Neo
2/16-3);

-Canutapubie npasuina CII 2.4.3648-20 «CaHuTapHO-31UIEMUOJIOTUYECKUE
TpeOOBaHMs K OpraHU3aldsIM BOCHUTAHUS U OOy4YEHHUsI, OTJbIXa U O370POBIICHHUS
JeTell W MOJOJEKHW»,  YTBEPKIEHHBIX  MOCTaHOBJIeHHeM  [JaBHOTrO
rocyJJapCTBEHHOr0 caHUTapHOro Bpaua Poccuiickoit @enepanuu ot 28.09.2020 Ne
28 (nanee - CII 2.4.3648-20);

- Canurapuble npaBwia u HopMbl CanlluH 1.2.3685-21 «I'urnennueckue
HOPMAaTHUBBI U TPEOOBaHUS K 00ecTicueHUI0 0e30macHOCTH 1 (MiIr) 0€3BpETHOCTH
11 4enoBeKka (aKTOpOB CPeIbl OOUTAHU», YTBEPKICHHBIX TIOCTAHOBICHHEM
['maBHOTO TOCY HApCTBEHHOTO caHuTapHOro Bpada Poccuiickort denepanuu ot
28.01.2021 No2 (nanee - CanlluH 1.2.3685- 21);

- [lonoxenue o paboueit mporpamme 1o npeamerty (Kypcey) negarora MbOY
«Boxeroackasi CpeaHss MIKOJIa.

- buonorus. 10 — 11 knaccer: Paboune mnporpammsl / coct. MI.b. MopryHoBa,
I''M. Tlanpasesa. — 3-e u3z., nepecmotp.— M.: lIpoda, 2015. — 215c.
- YueoOusni mwiad MBOVY «Boxeroackas CII »

Pabouas mporpamma opueHtupoBaHa Ha ydyeOHuk B. b. 3axapoma, C. T.
MawmontoBa, H. . Conuna u E. T. 3axapoBoit «buonorus. OOmas Ouosorus.
VYriny6nennsii  ypoBenb. 10 kmacc» u  «buonorms. OOmass  Ouosorus.
VYriy6nennsiit ypoBeHb. 11 kimacey.

Y4eOHO-MeTOAHYECKOE U MATEPUATBHO-TEXHUYECKOE
o0ecneueHue 00pPa30BaTEILHOIO NMPoLecca.



1. 3axapoB B.b., MamonTto C.I'., Cornn H.1. O6mas 6momorus 10 kimacc.
Y.1/ Ilox pen.npod. B.b.3axaposa. — M.: [poda, 2007;

2. 3axapos B.b., MamonToB C.I'., Connn H.M. O6mas 6uonorus 11 kmacc.
Y.2/ Tlon pea.npod. B.b.3axaposa. — M.: [Ipoda, 2007;
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3. Inckm: HarngnHad OuoJjiorud.
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1. HoyrOyku

2. lludpossie mabopatopuu o OUOIOTHH

3. LndpoBbiec KOMILICKCHI

4. UaTepakTuBHAsA 10CKa

5..IlporpaMMHO-TEXHUYECKUN Y4EOHO-T1a00paTOPHBIM KOMIUIEKC YUYUTEIs
(tun 3)

6. Kommiekc 060py10BaHUs yUUTEIS

7. MoOUITbHBIN KJ1acc.

1) Ilianupyemblie pe3yabTAaThl OCBOCHUS Y4e0OHOI0 MpeaMeTa.

1.1. JIn4yHOCTHBIE pPe3yJbTATHI.

JIMYHOCTHBIMU pe3yJibTaTaMu OOydeHHsI oOIel Ouosioruu B CTapiien
PO UIIBHOMN IITKOJIE SBIISIFOTCS:

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH ydaluxcs;

- yOEXKJAEHHOCTh B BO3MOKHOCTU TMO3HAHUSI MPUPOJIbI, B HEOOXOIUMOCTH
Pa3syMHOI0 MCIMOJIb30BAHUSA JOCTHKECHUN HAYKHA M TEXHOJOTMHU I JATbHEUIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, YBaXKEHHWE K TBOPILIAM HAYKHM U TEXHUKH,
OTHOIIICHHE K OMOJIOTUH KaK K DJIEMEHTY OOIIEeYeIOBEUECKON KYJIbTYPHI;

- CaMOCTOSITEJIbHOCTh B TMPUOOPETEHUM HOBBIX 3HAHMM U TPAKTHUUECKUX
YMEHUM;

-TOTOBHOCTh K OOOCHOBaHHOMY BBIOOPY >KU3HEHHOTO MYTH B COOTBETCTBUU
C COOCTBEHHBIMU MHTEPECAMHU U BO3MOKHOCTSAMH;

- MoOTHBalusa o0pa30BaTEIbHON EATEILHOCTH UIKOJIHBHUKOB HAa OCHOBE
JUYHOCTHO-OPUEHTHPOBAHHOTO TOAXO0/A;

- (opMupOBaHME IIEHHOCTHBIX OTHOIICHWU APYT K APYTY, K YUUTENIIO0, K
aBTOpaM OTKPBITHI 1 M300pETEHUH, K pe3yJIbTaTaM 00yUeHUSI.

MeranpeaMeTHbIMM  pe3yJibTaTaMM  OOy4YeHUs OHMOJOTrMM B CTapllel
PO HIBHON IIKOJIE SABJISIFOTCS:

- npuoOpeTeHue M 3aKpeIuieHHEe HABBIKOB 3(PQPEKTUBHOrO MOIMYYEHUS U
OCBOEHHUSl YUYeOHOro MaTepuajga C HCIOJNb30BAaHMEM Y4eOHOM JUTEpaTyphl
(yueOHHMKOB U TTOCOOUI), Ha JEKIMSIX, CEMUHAPCKUX U MPAKTUUECKUX 3aHATHUSAX;

- OBJIaJICHUE HABBIKAMHU CAMOCTOATEIBHOIO IMPUOOPETEHHUS] HOBBIX 3HAHUI,
OpraHu3alud y4yeOHOM JIeATENbHOCTH, IIOCTAaHOBKU IeJied, IUJIaHUpPOBaHMUS,


http://fcior.edu.ru/

CAMOKOHTPOJII W OLEHKH pE3yJbTaTOB CBOEH JEATEIIbHOCTH, YMEHUAMU
MPEIBUAETh BO3MOKHBIE PE3YJIbTATHI CBOMX JACHCTBU;

- IOHUMAaHHE PA3INYUN MEXIY albTePHATUBHBIMHU (DaKTaMu U THIOTE3aMHU
JUIsT UX OOBACHEHUS, TECOPETHUYECKUMH MOJIECISIMU U pPEAIbHBIMU OOBEKTAMH,
OBJIaJICHUE YHUBEPCAIbHBIMU YUCOHBIMU JIEUCTBUAMHM HA IPUMEpPax TUIOTE3 JIs
OOBSICHEHHUS M3BECTHHIX (PAKTOB U IKCICPUMEHTATIHLHON MPOBEPKU BBIABUTAEMBIX
TUIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJIeIel MPOIECCOB UITU SBJICHUMH;

- (popmupoBaHue yMeHHI BOCIPUHUMATh, TIepepadaThiBaTh U MPEIbIBIATH
nH(OPMAITUIO B CIIOBECHOM, 00pa3HOM, CHMBOJIMYECKON (hopMax, aHATM3UPOBATH U
nepepadaThiBaTh MOJYYCHHYIO WH()OPMAIIUI0O B COOTBETCTBUU C MOCTaBICHHBIMU
3a7a4aMHi, BBIIAEISATH OCHOBHOE COJEpP)KAHME MPOYUTAHHOIO TEKCTA, HAXOJWUTHh B
HEM OTBETHI Ha NOCTABIICHHBIE BOIPOCHI U U3J1araTh €ro;

- NpUOOpPETEHHE OIbITa CAMOCTOSTENILHOIO IOWCKa, aHaiM3a U oTOopa
nHpoOpMaIlMu €  HCMOJB30BAaHUEM  PA3JIUYHBIX HMCTOYHUKOB U  HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH ISl pEIICHUS TT0O3HABATEIbHBIX 3a]1a4;

- pa3BUTHME MOHOJIOTMYECKOW M JAUAJIOTMYECKOW PEYH, YMEHHS BBIPAKATH
CBOM MBICIIM M CHOCOOHOCTH BBICHYIIMBATh COOECENHUKA, TOHUMATh €r0 TOYKY
3peHusl, IPU3HABaTh IIPAaBO JPYroro 4eJOoBE€Ka Ha HHOE apryMEHTUPOBAHHOE
MHEHUE;

- OCBOCHHME MPHUEMOB JECHUCTBUUA B HECTAHAAPTHBIX CHUTYALUsX, OBJIAJCHUE
ABPUCTUYECCKUMHU METOaMH PEIICHUs IPOoOIIeM;

- ¢hopMHUpOBaHUE YMEHHI pabOTaTh B TPYIIIE C BHITIOJHCHUEM DPa3THYHBIX
COI[MATIBHBIX POJIEH, MPEJACTaBISATh M OTCTaMBAaTh CBOU B3MISABI U yOESKICHUS,
BECTH JIUCKYCCHIO.

YHuBepcaJbHbIe Y4eOHbIe 1eliCTBHSA:
1. PeryasiTuBHBIE YHMBepPCaJbHbIe Y4eOHbIe 1eliCTBHSA
BbInyCKHUK HAYYHUTCH:

CaMOCTOSITENIbHO OIpEENATh LENW, 3a0aBaTh IMAPAMETPbl M KPUTEPHUH, IO
KOTOPBIM MOKHO OIPEAEIINTD, UTO LETb JOCTUTHYTA;

OLICHMBATh BO3MOXKHBIEC IIOCJIEACTBUS JIOCTM)KEHHS IIOCTAaBICHHOW LEIU B
JesITeNbHOCTH, COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOIIMUX JIHOJeH, OCHOBBIBASIChH
Ha COOOpaXKEHUAX 3TUKH U MOPaJIH;

CTaBUTh ¥ (opMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIBHOU
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

OLICHUBATh PECYPCHI, B TOM YHCIIE BpeEMs U JAPYyrue HemMaTepuajbHbIE PECYPCHI,
HEO0OXOAMMBIE ISl IOCTHKEHUS TIOCTABIICHHOM LEINH;

BbIOMpATh NYyTh JOCTHKEHUS LEIH, IJIAHUPOBATh PEHIEHUE IOCTaBIECHHBIX
3aJlay, ONTUMU3UPYS MaTepuaibHble U HEMaTepUalbHbIE 3aTPATHI;

OpraHu30BbIBaTh  3(PGEKTUBHBIM TMOUCK PECypcoB, HEOOXOIUMBIX s
JNOCTHKEHUS IMOCTABJIICHHOM 1IEJIH;

COMOCTABJISATh MOJYYEHHBIN PE3yIbTaT NEATEIIBHOCTH C MOCTABJICHHOW 3apaHee
LIETIBIO.

2. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIC YUeOHbIE 1eiicTBUS
BohInycKHMK HAY4YHUTCS:



UCKAaTh W HaXOJUTh OOOOIIEHHBIE CHOCOOBI pEIIeHUs 3a7Ja4y, B TOM YHCIIE,
OCYIIECTBIIATh Pa3BePHYThIM MH(GOPMAIIMOHHBIN MMOUCK W CTaBUTh HAa €T0 OCHOBE
HOBBIC (y4eOHBIE U TIO3HABATEIHHBIC) 33/1a4H;

KPUTHYECKHU OLIEHUBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO C PA3HBIX MO3UIIUN,
pacrio3HaBaTh U PUKCUPOBATh MPOTUBOPEUHS B MHPOPMAIITMOHHBIX UCTOYHUKAX;

UCIIOJIb30BATh  PA3JMYHBICE  MOJEIBHO-CXEMAaTUUYECKHWE  CpEICcTBA A
NPEACTABJIECHUS CYILLIECTBEHHBIX CBA3€M W OTHOILICHWW, a TaKXe IPOTUBOPEUUH,
BBISIBIICHHBIX B UH(OPMAIMOHHBIX UCTOUYHUKAX;

HaXOJUTh U IPUBOJMUTH KPUTHUYECKUE APTYMEHTHl B OTHOLICHUU JCHUCTBUU U
CyXIEHUM JPYroro; CIHOKOMHO M Pa3yMHO OTHOCHUTBCA K KPUTHUYECKUM
3aMEYaHUSIM B OTHOIIEHWU COOCTBEHHOTO CYXKJIEHHS, pPacCMaTpUBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTH 32 PaMKH y4eOHOTO TMpeaAMeTa M OCYIIECTBIIATH IeJICHATIPABICHHBIN
MOMCK BO3MOXKHOCTEH JIJIsl IIIMPOKOTO TIEPEHOCA CPEICTB M CIIOCOOOB JICHCTBHS,

BBICTpAaMBaTh WHIUBHUAYAJIbHYIO OOpa30BaTEbHYI0 TPAeKTOPUIO, YUYUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

MEHSTh U YJIEP)KUBATh PA3HbIC MO3UIIMU B MIO3HABATEIBHOMN AEATEIBHOCTH.

3. KoMMyHHMKATHBHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC ACHCTBUS
BbInyCKHUK HAy4YHTCH:

OCYUIECTBJISITh JICJIOBYI0O KOMMYHHUKAIlMI0 KaK CO CBEPCTHUKAMHM, TaK U CO
B3pOCJIBIMU (KaK BHYTpH 00pa30oBaTeIbHON OpraHu3alliy, Tak U 3a ee Ipeeamu),
noa0uparb MapTHEPOB ISl JACJIOBOM KOMMYHHUKAIIMM HCXOJS W3 COOOpaKeHUM
pPEe3yJIbTATUBHOCTU B3aUMOJICUCTBHSI, @ HE JIMYHBIX CUMIIATHM;

IpU OCYIIECTBICHUU TPYMIOBONH pabOThl OBITh KaK PYKOBOJIWTEIEM, TaK U
YJIEHOM KOMAaHJIbl B Pa3HbIX pPOJsAX (TeHepaTop WIEH, KPUTHUK, HUCIIOTHUTEND,
BBICTYTAIONINI, SKCIEPT U T.1.);

KOOPAMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHUAX PEaIbHOTO, BUPTYAIHHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIAraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM
aJICKBaTHBIX (YCTHBIX M MUChMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(QJIMKTOTE€HHBIE CUTYallMU U MPEeAOTBpaIiaTh KOHMIUKTHI 10
UX aKTUBHOW (pa3bl, BLICTPAUBATh JICJIOBYIO U 00Pa30BaTEIbHYI0 KOMMYHHKAIIHIO,
n30eras IMYHOCTHBIX OLICHOYHBIX CYKJICHUU.

1.3. IIpeanmeTHble pe3yJIbTATHI:
B pesynbTate u3ydenus yuebHoro npeamera «bruonorus» Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUs:

BopInycKHHMK Ha yIiy0JJeHHOM YPOBHE HAYYUTCH:

OLICHUBATh POJb OMOJOTMYECKUX OTKPBITUN M COBPEMEHHBIX HCCIIEIOBAHUN B
Pa3BUTHH HAYKHU U B IPAKTUYECKON AEATEIBHOCTH JIIOACH;

OLICHUBATh POJIb OMOJIOTMH B (DOPMUPOBAHUHM COBPEMEHHOW HAy4YHOW KapTHUHBI
MUpa, MPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHSI OUOJIOTUH;



yCTaHABJIMBATh U XapaKTEPHU30BATh CBsI3b OCHOBOTMOJIATAONINX OMOJIOTHYECKUX
MTOHSTHIA (kIeTKa, OpraHu3M, BH/I, HKOCHCTEMA, ounocdepa) c
OCHOBOTMOJIATraIOIINMU MOHSATUSAMU APYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBaTh CUCTEMY B3TJISJIOB HA KUBYIO IPUPOJY U MECTO B HEW UEIIOBEKA,
MPUMEHSISl OMOJIOTUYECKUE TEOPUHU, YUCHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMAaTh
TPAHUIBI X IPUMEHUMOCTH;

POBOJIUTH  YYEOHO-UCCIIEIOBATEIILCKYIO  JCSATEILHOCTh 10  OHOJIOTHHU:
BBIJIBUTaTh THUIIOTE3bl, IJIAHUPOBATH paldOTy, OTOMpaTh U MPeoOpPa3OBHIBATH
HEOoOXO0IUMYI0 HMH(OpPMAIMIO, TMPOBOJUTH SKCHEPUMEHTHI, HHTEPIPETUPOBATDH
pE3yJbTaThl, AENATh BEIBOABI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

BBISIBJISITh M OOOCHOBBIBaTH CYIIECTBEHHBIE OCOOEHHOCTH pPAa3HbIX YpOBHEU
OpraHu3alvy KU3HU;

yCTaHABIMBATh CBSI3b CTPOCHHSI M (YHKIUNA OCHOBHBIX OHOJIOTHYECKHUX
MaKpOMOJIEKYJI, UX POJIb B MPOIIECCaX KICTOYHOTO METa00IN3Ma;

pelars 3ajJadd Ha ONPEACIICHUE MOcIen0BaTeabHOCTH HykiIeoTtunoB JHK wu
nPHK (MPHK), antuxkomonoB TPHK, mnocnenoBaTenbHOCTH aMHUHOKUCIOT B
MoOJIeKyJe Oenka, NOpUMEHss 3HaHUS O peaklusiX MaTPUYHOrO CHHTE3a,
T€HETUYECKOM KOJIE, IPUHIUIIE KOMIUIEMEHTAPHOCTH;

nenaTh BBIBOJBI 00 M3MEHEHHUSX, KOTOphIE MPOM3OMAYT B Mpolieccax
MaTPUYHOTO CHHTE3a B Cllydyae HM3MEHEHHS IOCIe0BATEILHOCTH HYKJICOTHIOB
JTHK;

cpaBHUBaTh (ha3bl JENeHHUs] KIETKH; peliaTh 3a7ayd Ha OINpeJeieHHe U
CpaBHEHHUE KOJIMYECTBA TeHeTHuueckoro marepuana (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPTAaHU3MOB B Pa3HbIX (pa3zax KIECTOYHOTO ITUKJIA;

BBISIBIISITH CYIIECTBEHHbIE TPU3HAKU CTPOCHHS KIETOK OpPraHM3MOB Pa3HbBIX
IAPCTB KUBOW TPHUPOJABI, yCTAHABIMBATH B3aUMOCBS3b CTPOEHUS U (PYHKIHI
4acTEeW U OPraHOUI0B KIIETKH;

000CHOBBIBaTh B3aUMOCBSI3b IIACTUUECKOTO M HHEPreTHYECKOr0 OOMEHOB;
CpaBHUBATh  MPOIECCHl  IJIACTUYECKOTO W DHEPreTUYECKOro  OOMEHOB,
MPOUCXOJIAIINUX B KJIETKAX KUBBIX OPTaHU3MOB;

OTIPEIEIIATh KOJIUYECTBO XPOMOCOM B KJIETKaX PacTEHUU OCHOBHBIX OT/ICJIOB Ha
Pa3HBIX ATArNax KU3HEHHOTO IUKIIA;

pemiarb reHeTUYeCcKUe 3a7aund Ha JTUTHOpUIHOE CKpEelIMBaHueE, CLEeIUIEHHOE (B
TOM YHCIIE CIEIUICHHOE C TI0JIOM) HaclieJJOBaHUE, aHAIM3UPYIOIee CKpPEIIMBaHuUE,
OPUMEHSS] 3aKOHbl  HACIEJICTBEHHOCTH U 3aKOHOMEPHOCTH  CLEIUIEHHOTO
HacIleJOBaHHUS;

pacKpbhIBaTh TMPUYUHBI HACIEJICTBEHHBIX 3a00JICBaHUI, apryMEHTHPOBATH
HEO0OXOMMOCTh MEp TPEAYIPEKICHUS TAKNX 3a00IeBaHNUI;

CpaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOXKEHHUS OPTaHU3MOB;

XapaKTepru30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3a OPTraHU3MOB;

BBISIBJISITH MPUYMHBI M CYHIECTBEHHBIC TMPU3HAKK MOJU(PUKAIMOHHOW U
MyTallUOHHOW  M3MEHYMBOCTH; OOOCHOBBIBATH  POJIb  U3MEHYMBOCTU B
€CTEeCTBEHHOM U UCKYCCTBEHHOM OTOODE;

000CHOBBIBaTh 3HAYEHUE PA3HBIX METOJIOB CEJICKIIMU B CO3JJaHUU COPTOB
PAcCTEHHUI1, MOPOJ JKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;



000CHOBBIBaTh NMPUYMHBI H3MEHAEMOCTH M MHOTr0OOpasws BHUIOB, NMPUMEHSS
CUHTETHUYECKYIO TEOPHUIO IBOJIOIINM;

XapaKTepU30BaTh  TMOMYJAINMIO KAaK  ©IWHUIY  OBOJIOIWW, BHI  Kak
CUCTEMATHUYECKYIO0 KaTETOPUIO U KaK PE3yJIbTaT SBOJIOLNH;

yYCTaHABJIMBATh CBSA3b CTPYKTYPBI U CBOWCTB SKOCHUCTEMBI;

COCTaBJIITh CXEMBI TIEPEHOCA BEIIECTB M SHEPTHH B DKOCHCTEME (CETH IMUTAHMUS ),
MIPOTHO3UPOBATh MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS (DaKTOPOB CPE/IbI;

apryMEHTUPOBATh COOCTBCHHYIO ITO3HMIIMIO IO OTHOIICHHIO K JKOJOTHYCCKUM
npoOJieMaM ¥ MOBEACHHUIO B IPUPOIHON CpEJIE;

000CHOBBIBaTh ~ HEOOXOJUMOCTh yYCTOMYHMBOTO pa3BUTHUA KaK  yCJIOBHS
coxpaHeHus: onocdepsr;

OIICHUBATh MPAKTHUYECKOE M ATHYECKOE 3HAYEHHE COBPEMEHHBIX HCCIICAOBAHUMN
B OMOJIOTHH, MEAUIIMHE, YKOJIOTHH, OMOTEXHOJOTHH; 00OCHOBBIBATH COOCTBEHHYIO
OIICHKY;

BBISIBISIT B TEKCTe  OWMOJIOTMYECKOTO  COJIEp)KaHusA  mpobiemMy |
apryMEHTHUPOBAHHO €€ OOBSCHAT;

NpeACTaBIsATh OMOJIOTUYECKYI0 MH(POPMALINIO B BUJE TEKCTA, TaOIUIIbI, CXEMBbI,
rpaduka, TuarpaMMbl U JI€JIaTh BBIBOJIBI HA OCHOBAHUH MPEACTABICHHBIX JAHHBIX;
npeoOpa3oBbIBaTh Ipaduk, TaOIUILy, AUArpaMMy, CXeMY B TEKCT OMOJIOTHYECKOro
COJICpKaHMUS.

BbinycKHUK Ha yriIy0J€HHOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHTHCSI:

OpraHU30BbIBaTh W  TPOBOJAUTH HWHIUBUIYAIbHYIO  HCCIIEIOBATEIBCKYIO
JeSTENBHOCTh TO Ouosyoruu (WM pa3pabarbiBaTh WHAWBUAYAIBHBIN IPOEKT):
BBIJIBUTATh THUIIOTE3bl, IUIAHUPOBATh pabOTy, OTOMpaTh W MPEeOOPa3OBHIBATH
HEOOXOMMMYI0 HH(POPMAIIUIO, TMPOBOJUTH OSKCIEPUMEHTHI, HHTEPIPETUPOBATH
PE3yNbTaThl, IeTIaTh BBIBOJIBI HA OCHOBE MOJIYYCHHBIX PE3YJIbTAaTOB, MPEACTABIISTH
MIPOTYKT CBOUX MCCIICIOBAaHUM;

IIPOTHO3UPOBATh  IOCJEICTBHUSI COOCTBEHHBIX HCCICIOBAHUNA C  y4ETOM
ATUYECKUX HOPM M IKOJIOTHUECKHUX TPEOOBAHMIA,

BBIJICIIATH CYIIECTBEHHBIE OCOOCHHOCTH J>KM3HEHHBIX ITMKJIOB IPEJACTaBUTEIICH
Pa3HBIX OT/EJIOB PACTEHUU M THIIOB JKMBOTHBIX; M300pakaTh LUKl PAa3BUTHUS B
BUJIC CXEM;

aHAJIM3UPOBATh W HCIIOJIB30BATh B PEIICHUHM YUYEOHBIX W HCCIIEIOBATEIbCKIX
3a1a4 MHGOPMAIIMIO O COBPEMEHHBIX HCCIIECIOBAHUAX B OWOJIOTHH, MEAMIIMHE H
HKOJIOTHUH;

apryMEHTUPOBAaTh  HEOOXOJAMMOCTh  CHHTE3a  E€CTECTBEHHO-HAYYHOTO U
COIIMOTYMAaHUTAPHOTO 3HAHKS B TIOXY HMH(POPMAITMOHHON UBUIIN3AINN;

MOJECIMPOBATh W3MEHEHUE OKOCHUCTEM TI0J] BIUSHUEM Pa3JIMYHBIX TPYIII
(hakTOPOB OKPYKAIOIICH Cpebl;

BBISIBIISIT B MPOIECCE HCCIEAOBATEIBCKOM  ACATEIBHOCTA  TOCIEACTBUS
AHTPOIIOTCHHOTO BO3JCHCTBUSA HAa DJKOCHUCTEMBI CBOETO PETHOHA, IpeaiaraTh
CIOCOOBI CHIDKEHUS aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha SKOCHCTEMEI;

UCII0JIb30BaTh MPUOOPETCHHBIC KOMIIETCHIIUN B TIPAKTUYCCKOUW JIEATCILHOCTH U
MOBCETHEBHOW  JKU3HM I TIPUOOpPETCHHWs]  OMbITa  JICATEIHHOCTH,



IpeIIecTBYIONEH MpodeccnoHabHOM, B OCHOBE KOTOPOW JIEKHUT OMOJIOTHs Kak
y4eOHBIN MpeIMeET.

2) COILEPKXAHUME NPEJMETA BUOJIOI'NHA B 10—11
KJIACCAX (yriiy0JieHHBIN YPOBEHb)

10 KJIACC
(3 yaca B Henento, Bcero 102 u)

Beenenne (1 u)

Mecto kypca «OOmiass OWOJOTHS» B CHCTEME €CTECTBEHHO-HAYYHBIX
JTUCITUIUIMH, a TakKe B Omosornueckux Haykax. llenu m 3amaum kypca. 3HaueHue
mpeaMeTa JyUisi TIOHUMAaHUs €IUHCTBA BCETO JKMBOTO M B3aMMO3aBHCHUMOCTH BCEX
gacteil oumocdepsr 3emun. bruosnorus kak Hayka; IpeIMeT W METOJbI W3YUYCHUS B
owonornu. OOmias Owosoruss —  JUCHUIUIMHA, M3y4Yaromias OCHOBHBIC
3aKOHOMEPHOCTH BO3HUKHOBCHUS, PAa3BUTUS W TIOJJCP)KAHUS KU3HH Ha 3eMile.
OOmiass OwWonorvMs Kak OJWH W3 HUCTOYHUKOB (DOPMHUPOBAHUS JTHATCKTHKO-
MaTEePUATUCTHYECKOTO MHUPOBO33peHUA. (OO0IIeOn0ONIOrHIecKue 3aKOHOMEPHOCTH
— OCHOBa PAIMOHAJILHOTO TIPHUPOJIOIOIB30BAHUS; COXPAHEHHUE OKPYIKAOIICH
Cpelibl; MHTEHCU(HUKAIIUN CEIbCKOXO3SHCTBEHHOTO MPOU3BOJICTBA U COXPAHCHHSI
3M0pOBBsl denoBeka. CBsi3b OMOJOTHYECKHX ITUCIUIUIMH C APYTUMH HayKamH
(xumuen, ¢puzukou, reorpadueii, acTpoHOMuUEH, UCTopueit u ap.). Poias 6uomoruu
B (hOPMHUPOBAHUM HAYUHBIX MPEJICTABICHUN O MHpE.

YHacrsl
[MPOUCXOXJIEHUE N HAYAJIBHBIE OTAIIBI PASBUTUA XKXU3HU HA
3EMIIE (12 u)

Pazpen 1

MHOTI'OOBPA3ZHE KHBOI'O MHPA. OCHOBHBIE CBOMCTBA
"KUBOM MATEPHH (5 u)

Tema 1.1

YPOBHH OPTAHM3AIINN X KUBOM MATEPUU (2/3 u)

XKuszap kak ¢opMa CylIeCTBOBaHUSI MaTEpUU; ONpENEICHUS MOHSATHUS
«KU3HBbY. JKU3HBb U KUBOE BEIIECTBO; KOCHOE M OMOKOCHOE BEIECTBO OHOChEpHI.
YpoBHHM oOpraHu3alMd KUBOW MATepUM U TPUHLUIBI HUX  BBIICIICHHUS;
MOJICKYJIAPHBIM,  CyOKJIETOYHBIMA, KJICTOYHBIA, TKAHEBBI W  OpTraHHBIN,
OpPraHU3MEHHBIN, TOMYJSIMOHHO-BUJIOBOM, OMOIEHOTHYECKU H OuochepHbIit
YPOBHU OpraHU3alliU KUBOTO.

Tema 1.2

KPUTEPUN KMBBIX CUCTEM (3/5 1)

EnuHcTBO XMMHYECKOrO COCTaBa >KMBOM MaTEpUH; OCHOBHBIC TPYIIIIbI
XUMUYECKUX DJIEMEHTOB UM MOJIEKYJ, 00pa3ylolye >KUBOE BEIIECTBO OUOCheEpHl.
Knerounoe cTtpoeHune opraHusmoB, Hacemstomux 3eminro. OOMEH BeIIecTB
(MeTaboJM3M) M CaMOpEeTryJisilius B OHOJIOTMYECKUX CHUCTEMax; IOHSATHE O
rOMEOCTa3€e KaK YCIOBUM CYIIECTBOBAHUS *KUBBIX cucTeM. CaMOBOCTIPOU3BEICHHUE;



HACJIEICTBEHHOCTh U U3MEHYMBOCTh KaK OCHOBA CYyILIECTBOBaHUS KUBOI MaTepuH,
UX TIPOSIBIICHUSI HA PA3NUYHBIX YPOBHIX OpraHU3aluu >kuBoro. Poct u passutue.
Pa3znpaxxuMocTs; (QopmMbl U30MpATEIbHOW pPEAKIMH OPraHU3MOB Ha BHEIIHUE
BO3JCHCTBHs (0€3yCIIOBHBIE U YCIOBHBIE PEQIIEKCHI; TAaKCHUCHI, TPOMU3MBI H
HACTHH). PUTMUYHOCTB MPOLIECCOB KU3HEACATEILHOCTH; OMOIOTUYECKUE PUTMBI U
UX aJalTUBHOE 3Ha4YeHHUE. J[MCKPETHOCTh JKUBOTO BEIIECTBA U B3aUMOOTHOIIICHHUE
YaCcTH U IEJNOTO B OMOCHCTEMaX. DHEPro3aBUCUMOCTD JKUBBIX OPTraHU3MOB; ()OPMBI
NOTpPEOJICHHS SHEPTHH.

Pa3nen 2

BO3HUKHOBEHUE KU3HU HA 3EMUJIE (7 u)

Tema 2.1

MCTOPUS IIPEJICTABJIEHHMI O BOSHUKHOBEHUU XXU3HU (2 u)

Mudonorudeckue npeacrasienus. [Ipeacrapiennuss Apucrtorens, IMIen0kia
U JPYTUX aHTUYHBIX y4eHBIX. [lepBble HayyHbIE MONBITKU OOBICHEHUSI CYUIHOCTH
u mpouecca BO3HUKHOBEHHS Xu3HU. Onbitel @. Penu, B3rmansr Y. I'apses, /1.
Hunrema; skcnepumentsr JI. [lactepa. Teopun Beunoctu xu3Hu [. Puxrtepa mu
npyrux ydensix (I'. T'empmrombn, I'. Tomcon, C. Appenmyc, II. Jlazapes).
MarepuanucTuiyeckiue TMpeJICTaBICHUSI O BO3HUKHOBEHHUM >KU3HU Ha 3eMIe.
[Ipennochuiku BO3ZHMKHOBEHMS >KM3HM Ha 3eMJIe: KOCMHUYECKHE U IUIAHETApHbIC
OPEANOCHIIKH; XUMUYECKHE TMPEANOCHUIKA 3BOJIOLMM MAaTEpUU B HAIPABICHUU
BO3HUKHOBEHHUS! OPraHUYECKUX MOJIEKYJ: TEepBUYHas aTMocdepa U SBOJIOLHS
XUMUYECKUX 3JIEMEHTOB, HEOPraHUYECKUX U OPraHMYECKHUX MOJIEKYJ] HAa PaHHHUX
ATanax pa3BUTHUS 3eMIIH.

Tema 2.2

COBPEMEHHBIE ITPEJICTABJIEHUA O BO3HUKHOBEHUWN XN3HU
(2 9)

CoBpeMEHHBIE NPEACTABICHUS O BO3HUKHOBEHUH JKWU3HH; B3IJSAIBL O.
[Idmrorepa, JIx. DmieHa. DBOMIONUSA XUMHYECKUX DJIEMEHTOB B KOCMHUYECKOM
npocTtpancTBe. OOpa3oBaHue MIaHETHBIX cucTeM. [lepBuunas atMocdepa 3emin u
XUMHYECKUE TMPEANOChUIKM BO3HMKHOBEHUSI KWU3HU. VICTOUHWMKM »HEpruv u
BO3pacT 3eMJid. YCJIOBUA cpeabl Ha ApeBHe 3emiie; teopust A. M. Omnapuna,
onbiTel C. Mumnepa. Xumuueckas dBoiiouus. HeOuonmornueckuit cuHTE3
OpraHUYECKUX COCTUHEHUMN.

Tema 2.3

TEOPUU [TPOUCXOXIEHUA [TPOTOBUOITOJIMMEPOB (1/1 u)

Tepmuueckas teopusi. Teopus ancopOuuu. 3nauenue padbot C. Dokca u Jx.
bepnana. Huskoremneparypuass teopusi K. Cumonecky u @. [leHema.
KoanepBatHpie kamm ©“  uUX  3BOMIONMA.  Teopuum  OPOUCXOXKICHUA
npotoOuononumepoB. CBoilCTBa KoallepBaTOB: peaklMu OOMEHa BEIIECTB,
camoBocrnpousBefenue. l'unoresa wmupa PHK. Dpomouuss mnpoToOHMOHTOB:
dbopmMupoBaHUe BHYTPEHHEH Cpejbl, MOSBJICHUE KaTaJIU3aTOPOB OPraHUYECKOM
MIPUPOJIBI, IBOJIIOIUS SHEPIeTUYECKUX CUCTEM U MeTa0oM3Ma; BO3HUKHOBEHHE
F€HETUYECKOr0 KOJIa.

Tema 2.4



SBOJIOOUA ITPOTOBUOHTOB (1 u)

Bo3HUKHOBEHHE SHEPIETHUCCKUX CUCTEM: poib nmupodocdara. OOpa3zoBaHme
MOJIUMEPOB;  3HAUEHWE  HeCcmenu(UUecKod  KaTaJTUTUYECKONM  aKTUBHOCTHU
nosunentuoB. COBEPIIEHCTBOBAHME METAa0OJIMYECKUX peakuuil. Ponbs sHepruu
COJIHEUHOT'O CBETAa; BO3HUKHOBEHUE (JOTOCUHTE3A.

Tema 2.5

HAYAJIBHBIE STAIIbI BUOJIOT MYECKOM DBOJIIOLINHU (1 u)

HauaneHble sTanel Ouonmorndeckoil 3Bosonuu. [IpokapuoTrnueckue KIETKH.
Teopust cUMOMOTEHETUUECKOTO TPOUCXOKACHUS DYKAPUOTHUYECKON KIIECTKH U €€
JI0Ka3aTeIbCTBA; BO3HUKHOBEHHE (DOTOCHMHTE3a, 3YKapHOT, MOJIOBOTO IMpoIecca U
MHOTOKJIETOYHOCTH. TE€opuu MpOUCXOXKIECHUS MHOTOKJIETOYHBIX OpraHu3mMoB (3.
I'exkkens, 1. 1. MeunukoB, A. B. FIBaHOB).

YYacrell
YUYEHUE O KJIETKE (37 4)
Paznen 3
XUMMNYECKAS OPTAHU3ALIAA KJIETKHA (13 q)
Tema 3.1

HEOPI'AHMYECKUE BEIIECTBA, BXOAAIIME B COCTAB KJIETKU
(19)

DJEeMEeHTHBIM COCTaB JKMBOTO BellecTBa Ouocgepsl. PacnpocTpaHeHHOCTH
AJIEMEHTOB, UX BKJIaJ B 00pa30BaHUE JKUBOM Marepud M OOBEKTOB HEXKUBOM
npupojipl. Makpo3jaeMeHTbl, MHUKpPO3JEMEHThl; HX BKJIaJ B 00pa3oBaHUE
HEOPraHWYECKUX W OpPraHMYeCKUX MOJIEKYJ >KMBOro BemiectBa. Heopranumueckue
MOJIEKYJIbl KUBOTO BemiecTBa. Boga, ee XxuMuyeckue CBOMCTBA UM OHOJIOrHYECKast
POJIb: PaCTBOPUTEIH TUAPOPUIBHBIX MOJIEKYJI, Cpea MPOTEKAHU OMOXUMHUYECKIX
npeBpanieHnii. Poib BOABI B KOMHApTMEHTAIM3ALUA W MEXMOJIECKYJISPHBIX
B3aUMOJICUCTBUAX, Teruoperyasiuuss u ap. Coiaum HEOpraHMYecKHX KHUCIOT, UX
BKJIaJl B 00ECHEYEHHE TMPOLECCOB JKU3HEACITEIBHOCTH W  NOJAJEpKAHHE
romMeocrasa. Poiab KaTMOHOB M aHHOHOB B  OOECHEYEHHMH IPOLIECCOB
AKusHepedarenpHocTd. OCMOC M OCMOTHMYECKOE  JABJICHHE; OCMOTHYECKOE
NOCTYIUJIEHUE MOJIEKYJ B KJIETKY. BydepHbie cucTeMbl KJIETKU U OpraHu3Ma.

Tema 3.2

OPI'AHMYECKHME BEINECTBA, BXOJAIIME B COCTAB KJIETKH

(12 9)

Oprannueckue MOJEKyJlbl. buonornyeckue moiuMepsl —  OEJKH.
CrpykTypHass opraHu3aliiisi MOJIEKyJ Oelika: NMEepBUYHAs, BapUaHThl BTOPUYHOM,
TpeTUYHas] ¥ YETBEPTHYHAS; XUMHUUYECKHE CBS3U, UX YICpKUBAIOLIUE; (OJIIUHT.
CpoiicTBa 0E€NKOB: BOJOPACTBOPUMOCTh, TEPMOJIIAOUIBHOCTb, MOBEPXHOCTHBIM
3apsAn W Jpyrue; JneHatypauus (oOparumass W HeoOpaTumas), peHaTypauus —
OMOJIOTMYECKUN CMBICT U IIPaKTU4YecKoe 3HaueHne. DyHKIMKU OENIKOBBIX MOJIEKYII.
buonornyeckue karanuzatopsl — O€NKH, UX Kiaccu(uKanus, CBOMCTBA U pOib B
o0ecIeyeHuu MPOIECCOB KUZHEIEATEIbHOCTH. PerynaropHas u HHPOPMAaLIMOHHO-
KOMMYHUKATHBHAsE pOJIb O€JIKOB; TPAHCIOPTHBIE U JBUTATEIbHBIC OCNKH;
aHTHUTENIA.



VYrneBonbl B KU3HM PACTEHUHM, XKUBOTHBIX, IPUOOB U MHKPOOPTaHU3MOB.
CTpyKTypHO-(QYHKIIMOHATBHBIE OCOOCHHOCTH OpraHU3allid MOHO- U JUCaXapHIOB.
Crpoenue u Ouosornyeckasi pojib OMOMOIMMEPOB — MOJIHCAXAPUTIOB.

Kuppl — OCHOBHOI CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH U
UCTOYHUK 3HEepruu. OCOOEHHOCTH CTPOEHHUS >KUPOB W JIMIOUIOB, JIEKAIIUE B
OCHOBE HUX (DYHKIMOHAJIbHOM AKTMBHOCTH HA YPOBHE KIETKHM W LIEJIOCTHOTO
OpraHu3Ma.

HyxnennoBeie kucnotel. [JHK — Monekynbl HacneaCcTBEHHOCTH; HCTOPUS
U3y4YeHHs. YPOBHHU CTPYKTYPHOU OpraHu3aluu; CTPYKTypa IMOJUHYKIICOTHUIHBIX
Heney, nNpaBuii0 KOMIUIEMEHTapHOCTH — TpaBuiio Yapradda, aBoiiHas crniupaib
(Ix. Yorcon u ®. Kpuk); Ouonoruueckass ponb JHK. I'enernueckuii xon,
cBoiictBa koma. ['en: crpykrypa u ¢yHknuu; renbl, komupyromue PHK,
MOOMJIbHBIE T€HETUYECKHUE DJJIeMeHThl. [eHoMm; reHoM 4enoseka. PHK:
uHGOpPMAILlMOHHBIE, TPAHCIOPTHbIE, pHOOCOMaJbHBIC, KATATIUTHYECKHE U
perynaropuble. Penymnukarnus JHK, nepenauya nacnenctseHHoi nuHpopManuu us3
ITIOKOJIEHUS B TIOKOJICHUE.

Pa3znen 4

PEAJIN3AIIASI HACJIEJCTBEHHOM MH®OPMAIIUM.
METABOJIU3M (8 u)

Tema 4.1

AHABOJINU3M (6 u)

COBOKYNHOCTh peaklMii OMOJOTHYECKOTO0 CUHTE3a — IJIACTUYECKUN OOMEH,
Wik aHabonu3M. Perynsuusi akTUBHOCTH T€HOB IPOKAapHOT; OMNEPOH: OINEPOHBI
UHAYLIUOeNbHbIE U penpecudenbHble. Perynsiuus akTUBHOCTU T'€HOB 3YKapHOT.
CrpykTypHasd 4acTh TeHa. PeryssropHas 4acTh reHa: MPOMOTOpPBI, SHXAHCEPHI U
uHCynsTOphl. Ilepenada HacneacTBeHHOW MH(OP MalWU U3 sIpa B LUTOIIa3MYy;
TpaHCKpUILMsA, TpaHCKpunuuoHHble (aktopbl. Ctpykrypa JIHK-cBsizpiBarommx
oenkoB. Ilpoueccunr PHK; cmnalicudr, ajbTEepHATUBHBIA  CIUJIAHCHHT,
OMOJIOTMYECKUI CMBICH M 3HadeHHe. MexaHm3M oOecIieucHHs CHHTe3a OeciKa;
TPaHCISILMS; €€ CYHIHOCTh M MexaHu3M, crabuwibHocTh MPHK u  koHTposib
AKCIIPECCUU T€HOB.

Karanutuyeckuid xapakrep peakuuii oOmeHa BemiecTB. Peanuzarus
HACJIEICTBEHHOW HH(OpMalMK: OWOJIOTHYECKUN CHUHTE3 O€JIKOB U JPYrux
OpPraHUYECKUX MOJIEKYJI B KJIETKE.

Tema 4.2

SHEPTETUYECKU OBMEH — KATABOJIU3M (1 u)

Ouepretuueckuit  oOMeH; cTpyktypa #u  ¢yHkumn AT®. DOtansl
HHEPreTUYECKOT0 OOMeHa. ABTOTPO(MHBI U TreTepoTpoHBIA TUIBI OOMEHa.
AHa’poOHOE M a’po0HOE  paCIICTUICHME  OpPraHMYeCKUX  MOJIEKYIL.
[TogroroBuTeNnbHBIM  3Tal, pojb JIM30COM; HEMOJHOE (OECKUCIOPOIHOE)
pacuieriende. IloHOe KHUCIOpPOIHOE OKHCIECHUE; JOKaIM3alusi MpoLEeccOoB B
MUTOXOHApUsIX. ComnpsKeHUE paclleryIeHus] TIIOKO3bl B KIETKE C pachajgoM H
cuntezoM AT®. KomnaprmeHTanusaius NpoieccoB MeTadoinu3Ma 1 JIOKaIu3aius
cnenupuyecknux GEepMEHTOB B MEMOpaHax OMpPEAENIEHHBIX KJIETOYHBIX CTPYKTYD.



[TonsTne o0 roMeocTas3e; IPUHIMUIIBI HEPBHOM M JHIAOKPUHHOM PpETYJALUU
IIPOLIECCOB MPEBPAILECHHMS BELIECTB U S3HEPTUH B KIIETKE.

Tema 4.3

ABTOTPO®HBIN TUIT OBMEHA (1 1)

doTocuHTE3; cBeTOBas haza U OCOOCHHOCTH OPraHU3allMKi TUJIAKOUIOB I'paH,
JHEpreTuyeckas LEHHOCTh. TemHoBas ¢aza (orocuHTe3a, HpoOLEcChl, B HEH
MPOTEKAIOUIUE, MCIOJIb30BAHUE SHEpruu. Tumbl (POTOCMHTE3a W HUCTOYHUKH
BOJIOpOJia JJisi O0pa3oBaHUs OPraHMYECKUX MOJIEKYJ; pEeaKIM CBETOBOM W
TeMHOBOU (a3bl (hoTOCHHTE3a. XEMOCHHTE3.

Paznen 5

CTPOEHHUE U ®YHKIUU KJIETOK (16 )

Tema 5.1

[TPOKAPUOTUYECKAS KIJIETKA (2 u)

[Ipeamer u 3amgaunm OWTONOTMM. MeToAbl WM3y4yeHUs KIETKH: CBETOBas M
ANEKTPOHHAs MUKPOCKOIHUA; OMOXUMHUYECKHE U UMMYHOJIOTHUYECKHE METObL. J[Ba
TUIA KJIETOYHOM OpraHU3alMH: NPOKAPUOTHUYECKUE U DYKAPUOTUYECKHE KIIETKH.
Crpoenre HUTOIMIA3Mbl OaKTepUANbHOW KIETKHU; JOKanu3auus (PepMEeHTHBIX
CUCTEM M OpraHu3amnus mertadonu3Ma y MpoKapuoT. ['eHeTWyeckuid ammapar
OakTepuii;  OCOOCHHOCTM  peanu3allMi  HAcCJEeACTBEHHOM  uHdOpmanuu.
OcoOEHHOCTH KU3HENEATENbHOCTH OakTepuii: aBTOTpO(HBIE W TeTepoTpOdHBIE
OaxkTepun; a3poOHbIE U aHadPOOHbIE MUKpOOpraHnu3mMel. CiopooOpa3zoBaHue U €ro
Ouonornyeckoe 3HaueHue. Pa3MHOXKeHUWE; TMOJIOBOM Tporecc y OakTepwit;
pexoMOuHaIu. MecTo 1 pojb IPOKApUOT B OMOIIEHO3aX.

Tema 5.2
OVKAPUOTHUYECKASA KIIETKA (8 u)
[MuTomnazmMa  JYKapuOTHMYECKOM  KJIETKH.  MeMOpaHHBIM  NPUHIHI

OpraHu3alyy KJIETOK; CTPOEHHUE OMOJOrMYeCKO MeMOpaHbl, MOP(HOIOrHYECKUE U
(yHKUHOHAIbHBIE OCOOEHHOCTHM MEMOpaH pa3IMYHbIX KJIETOUHBIX CTPYKTYP.
Opranemnbl  UWATOIUIA3MbI, HMX  CTpyKTypa u  ¢QyHkuuu.  HapyxHas
UTOIUIa3MaTU4YecKass MeMOpaHa, HHAOIIa3MaTUYeCcKasl CeTh, anmmapar [ oybIxwu,
JU30COMBI; MEXAaHU3M BHYTPUKIETOYHOrO NHUIIEBApeHUs. MUTOXOHIpUH —
HHEPreTUYECKUEe CTAaHIIUU KIIETKH; MEXAaHU3MbI KJIE€TOYHOTO JbIXaHusl. PUG0OCOMBI 1
UX y4acTHE B mpoleccax TpaHcassuuu. Knetounsiid neHTp. OpraHouabl IBUKEHUS:
KIyTUKA M pecHuuku. [utockener. CrneuuanbHble OpPAHOUJIBI ILMTOILIA3MBI:
COKpaTUTENIbHbIE BaKyolHu U Jp. B3aummopeiictBue opraHouoB B 00OecredeHUU
MPOIIECCOB METab0IM3Ma.

KierouHoe s1po — LEHTp YIPaBICHUS KUZHEIEATEIbHOCTBIO KIIETKH.
CTpyKTyphl KJIETOUYHOTO siApa: siAepHas 000J04Ka, XPOMAaTUH (T€TEPOXPOMATUH U
AYXpPOMATHH), sApbIMKOo. Kapuoruiasma; XMUMHYECKHII COCTaB M 3HAYE€HHE IS
KU3HENeATeIbHOCTH sapa. JAuddepenuuanbHas akTUBHOCTh F€HOB; 3yXPOMAaTHH.
XpomocoMbl. CTpyKTypa XpOMOCOM B Pa3IMYHbIE NEPHOJbI KU3HEHHOTO IUKJIA
KJIETKH; KapUOTHI, MOHATHE O TOMOJOTMYHBIX XpoMocomax. [lurmiougHbiii u
rariouHbI HaOOPbI XPOMOCOM.

Tema 5.3



YKM3HEHHBIN 1IUKJI KJIETKHW. JEJIEHUE KJIETOK (3 u)

Kierku B MHOTOKIETOYHOM oOpranusme. l[lorstue o auddepeHIIpoBKe
KJIETOK MHOTOKJIETOYHOTO oOpraHu3Ma. JKW3HEHHBIM LUK KIETOK. TkaHu
OpraHu3Ma C pa3HOM CKOPOCTHIO KJIETOYHOTO OOHOBJICHUS: OOHOBJISIIOIIUECS,
pacTyuue u ctabuibHble. Pa3MHOXkeHUe KIeToK. MUTOTHYECKHI UKI: HHTepda3za
— TIepUOJ MOJTOTOBKU KJIETKH K JeieHuto, penyrukanus JIHK; murtos, dassl
MUTOTHYECKOTO JCJICHUST W TMpPeoOpa3oBaHUs XPOMOCOM B HHUX. MexaHU3M
o0pa3oBaHus BEpeTEeHA JICJICHUS U PACXOXKJICHUS JOUYEPHUX XPOMOCOM B aHadase.
buonornyeckuii cmbicn muTO3a. buonoruueckoe 3HaueHue Murosa (6ecroioe
pPa3MHOXEHHUE, POCT, BOCIOJHEHHE KJIETOYHBIX MOTEPh B (PU3MOJIOTHYECKUX U
NATOJIOTUYECKUX  yCJIOBUSX).  Perynsiuus  JKU3HEHHOrO  LHKJIA  KJIETKH
MHOTOKJIETOYHOr0  opranuzma. @Daktopsl  pocta. 3anmporpaMMHUpOBaHHas
KJIETOYHAsI THOEeNh — amomnTo3; peryismnus amnonrto3a. [loHaThe o pereHeparuu.
Hapymienuss ”HTEHCUBHOCTU KJIETOYHOI'O Pa3MHOXKEHHUS U 3a00JIEBaHUS YelIOBEKa
U JKUBOTHBIX: TPOPUYECKHE SI3BBI, JOOPOKAYECTBCHHBIC M 3JOKAYCCTBEHHBIC
OMYXOJIX U JIp.

Tema 5.4

OCOBEHHOCTHU CTPOEHU A PACTUTEJIBHBIX KJIETOK (1 1)

OcoOEHHOCTH CTPOCHHS PACTUTENIBHBIX KJIETOK; BAaKyOJIH U IIACTUIbI. Busl
IJIaCTU; UX CTPYKTypa U (pyHKIMOHaIbHbIe ocoOeHHOocTU. KilerouHas cTeHka.
OcoOeHHOCTH CTpOEHUsl KJIETOK TIpuOoB. BkitoueHus, 3HayeHUE U pPOJb B
MeTab0IU3ME KIETOK.

Tema 5.5

KIIETOYHAA TEOPUA CTPOEHUSA OPTTAHU3MOB (1 u)

Knerounass teopust crpoeHuss opraHu3sMoB. McTopusi pa3BUTHS KIETOYHOMU
teopuu; padorel M.IllIneitnena, T. IlIBanna, P. bpoyna, P. BupxoBa u apyrux
y4yeHbIX. OCHOBHBIE MOJIOKEHUSI KJIETOYHOH TEOPHUHM; COBPEMEHHOE COCTOSIHUE
KJIETOYHOM TEOPUU CTPOCHHS OPTraHU3MOB. 3HAUYCHUE KIETOYHOM TEOPUU IS
pa3BUTHS OUOJIOTUH.

Tema 5.6
HEKJIETOYHA S ®OPMA XXN3HU. BUPYCBI (1 1)
Bupycbl — BHYTPUKIETOYHBIE Mapa3uThl HA TEHETHYECKOM YpPOBHE.

OTKpbITHE  BUPYCOB, MEXaHM3M  B3aUMOJCHCTBHUS BHpyca M  KIIETKH,
MHQEKIIMOHHBIA TIpoliecc. BepTUKanbHBI M TOPU3OHTAIBHBIN THUI TEpeaadu
BUpYCcOB. 3abojeBaHUs KUBOTHBIX U PACTECHUI, BBI3BIBAEMBIE BHUPYCAMH.
BupycHbie 3a0oneBaHus, BCTpevaromyecs y d4enoBeka; rpuri, renatut, CITA/I.
bakrepuodaru. [Ipoucxoxaenue BUPYCOB. Mepsl npo(HIIaKTUKA
pactpocTpaHEHUs! BUPYCHBIX 3a00JICBaHHIA.

YYacrplll
PASMHOXEHUE 1 PASBUTUE OPITAHNU3MOB (27 u)
Pa3nen 6
PASMHOXEHHUE OPI'TAHU3MOB (7 4)
Tema 6.1
BECIIOJIOE PASMHOXEHUE PACTEHUN U Y KUBOTHBIX (19)



@®opmbl  OecoiOro  pa3MHOXKEHHSA: MHUTOTHUECKOE JENIEHHE  KJIETOK
OJTHOKJIETOYHBIX;  CIIOpOOOpa3oBaHHE, TIOYKOBAHME Yy OJHOKJIETOYHBIX H
MHOI'OKJIETOYHBIX OPTraHW3MOB; BET€TATUBHOE pPa3MHOXKEHHUE. buonornueckui
CMBICJI ¥ HBOJIFOIIMOHHOE 3HAUYEHNE OECIOJIOr0 Pa3MHOKEHHUS.

Tema 6.2

[TOJIOBOE PASMHO>XEHHE (6 u)

[lonoBoe pa3MHOXKEHUE PACTEHUH M >KUBOTHBIX; OHUOJOTMYECKUH CMBICIL.
['ametorenes. Ilepuonbl 0Opa3zoBaHusl MOJIOBBIX KIETOK: Pa3MHOXKEHHUE U POCT.
[lepuon cospeBanust (meito3); mpodasza-1 u mpouecchl, B HEH MPOUCXOASIINE:
KOHBIOTALUA, KPOCCHUHIOBEp. MexaHu3M, TIEHETUYECKUE IIOCIEACTBUS U
OMONOrMYecKUid  CMBICT ~ KpPOCCHUHTOBepa. buosnornueckoe  3HaueHue W
Ouonornyeckuii cmbica Meinosza. [lepuwon QopmupoBaHus TOJOBBIX KIETOK;
CYLIHOCTb U 0coOeHHOCTU TeueHHs. OCOOEHHOCTH CIiepMaToreHe3a U OBOTEHE3a.
OceMeHeHHEe U OIUIOJOTBOpEHHME. MOHO- W HoJaucnepmusi; OHOJIOTMYECKOE
3HaueHue. HapyxkHoe u  BHyTpeHHee omIonorBopenue. [laprenorenes.
OBOJIFOIMOHHOE 3HAYEHHE TOJIOBOTO PA3MHOKEHUS.

Paznen 7

NHANBUAYAJIIBHOE PA3ZBUTUE OPI'AHU3MOB (OHTOI'EHE3)
(20 )

Tema 7.1

KPATKHUE UCTOPUYECKUE CBEJJEHUA (1 u)

«Hcropusa pazsutus xuBOoTHbIX» K. M. bspa m yyeHue o 3apoaplueBbIX
JUCTKax. DBOJOIMOHHAS »MOpuonorusi; padorsl A. O. Kosanesckoro, M. .
MeunukoBa u A. H. CeBepuioBa. CoBpeMEHHbIE MPEICTABICHUS O 3aPOJIBIIIEBBIX
muctkax. [[puHnmne! pa3Butus 6€CITO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX.

Tema 7.2

SMEBEPUOHAJIBHBIN IIEPUO/] PABBUTHUSA (10 u)

Tumnsl SULEKIETOK; MOJISIPHOCTh, PACHPEAECICHUE KEATKA U TE€HETHUYECKHUX
netepMuHaHT. OO00JIOUKM siflla; aKTUBAIUS OIUIOJOTBOPEHHBIX SUIEKJIETOK K
pa3BuTHi0.  OCHOBHBIE  3aKOHOMEPHOCTU  JIPOOJICHUS;  TOTUIIOTEHTHOCTH
OmactomepoB;  OoOpa3oBaHME  OJHOCIOWHOIO  3apoibllia —  OJIaCTYJIbL.
lactpynsiius; 3aKOHOMEPHOCTHM 00Opa3oBaHMsI JABYCJIOWHOrO 3apojbllia —
racTpyyibl. 3apoJbIlIeBble JUCTKA W UX JanbHeimas aud@epeHinmnpoBka;
TOMOJIOTHSI 3apOABIIIEBBIX JMCTKOB. [lepBHUHBIN opraHoreHe3 (HEUpyJsius) u
nanpHeWmas auddepeHIMpoBka TKaHEW, OpPraHoB M CUCTeM. Perynsmus
AMOPUOHATBPHOTO PAa3BUTHS; JETEPMHUHAIMS U OSMOpPHUOHAIbHAS WHIYKITHS.
['eHeTnueckuil KOHTpPONb pa3BuThs. Pojib HEPBHOM M 3HAOKPUHHOW CHCTEM B
o0ecrieueHuN YMOPUOHATHFHOTO PAa3BUTHS OPTAHU3MOB.

Tema 7.3

[TOCTAMBPUOHAJIBHBIN ITEPUO/T PASBUTH (2 u)

3aKOHOMEpPHOCTH  TOCTAIMOPHOHAIBHOTO  mepuoja pa3Butus. [Ipsimoe
pa3BUTHE; JOPENPOAYKTUBHBIM, PENPOAYKTUBHBIA M TOCTPENPOLYKTHUBHBIN
nepuoabl. Hemnpsmoe  pa3BuThe; TMOJHBIE W HEMOJHBIA  MeTamopdos.
buonornueckuii CMBICJTT pa3BUTHUA C MeTaMop(o30M. Cranun



MOCTAIMOPHUOHAIBHOTO PAa3BUTHUSL MPHU HEMPSMOM pPa3BUTHH (JIMYMHKA, KYKOJIKA,
umMmaro). CtapeHue u CMepTh; OMOJIOTHS TTPOIOJKATEILHOCTH JKU3HH.

Tema 7.4

OBIIME 3AKOHOMEPHOCTHU OHTOT'EHE3A (1 u)

CxoacTBO 3apojbliield U SMOpUOHANIbHAS TUBEPTEeHIIUS TPU3HAKOB (3akoH K.
bapa). buorenernueckuii 3akon (3. I'ekkens u K. Mrosiep). PaboTel akagemuka
A. H. CeBeprioBa 06 ’MOpHOHAIHLHON U3MEHYHMBOCTH (M3MEHYMBOCTh BCEX CTaAUI
OHTOTEHE3a; KOHCEPBATUBHOCTh pAHHUX CTAaIWd SMOPHOHATBHOTO pPa3BUTHS,
BO3HUKHOBEHUE H3MEHEHUN Kak MNpeoOpa3oBaHUM CTaauil pa3BUTHS U TOJHOE
BBITA/ICHUE MPEKOBBIX MPU3HAKOB).

Tema 7.5

PA3BUTUE OPI’AHU3MA 1 OKPYXXAIOIIASA CPEJIA (4 1)

Ponr  QakrtopoB  okpyxkarmied  cpeasl B OMOpPHOHAIBHOM U
MOCTAIMOPHOHAIBHOM Pa3BUTHH OpTraHu3Ma. KpuTH4ecKkue TEepHoIbl pPa3BUTHS.
BnusHue m3MeHeHWil romeocraza OpraHu3Ma MaTepu W IJI0oJa B pe3yJbTaTe
BO3/ICHCTBHS TOKCUYECKUX BEIIECTB (TaOavyHOTO JIbIMa, aJIKOTOJIs, HAPKOTUKOB H T.
1.) Ha Xo0A 3MOPHOHAIBHOIO M MOCTAIMOPHOHAIBHOTO NEPUOJIOB Pa3BUTHS
(BpOXIEHHBIE YPOJCTBA).

Tema 7.6

PEI'EHEPAILIUA (2 u)

[lonsiTue o0 pereHepanyu;,; BHYTPUKIECTOYHAS, KJIETOYHAs, TKaHeBas U
opraHHasi pereHepanusi. @Ousnonoruyeckas W pemapaTUBHAsl pereHeparus.
DBOJIONNS CIIOCOOHOCTH K pEreHepalui y T03BOHOYHBIX KUBOTHBIX.

YacrplV
OCHOBBI 'EHETHUKHA 1 CEJIEKIIUUA (25 1)

Paznen 8

OCHOBHBIE ITIOHATUSA 'EHETHUKMU (2 4)

[IpencraBienuss IpeBHUX O POJACTBE M XapakTepe Mepe/iauyd MPU3HAKOB U3
MOKOJICHUSI B TIOKOJEHWE. B3Misiapl CpelHEBEKOBBIX YYEHBIX Ha MPOIECCHI
HacleoBaHusl Tpu3HakoB. Mcrtopus pa3Butus reHeTUkd. OCHOBHBIC TOHSTHS
reHeTuku. [Ipu3HaKu M CBOWMCTBA; T'eHBbI, aUIeJIbHbIE T'e€Hbl. [ OMO3UTOTHBIE U
TeTEPO3UTOTHBIC OPraHU3MbL. [ eHOTHI U (heHOTHUIT OpraHu3Ma; TeHO(POHI.

Paznen 9

3AKOHOMEPHOCTHU HACJIIEAJOBAHUSA ITPU3HAKOB (12 u)

Tema 9.1

FHBPI/II[OJIOFI/I‘—IECKHPI METOJI W3YUEHUA HACJIEJIOBAHUA
ITPU3HAKOB I'. MEHJIEJIA (1 u)

Metonbl M3y4e€HHUsI HACIEICTBEHHOCTM WM HW3MEHUMBOCTH. YWCTas JUHUS:
nopojsia, copT. [IpuHUMIOBI ¥ XapakTEpUCTHKA TUOPHUAOIOTHYECKOTO MeTona [
Mengens. [Ipyrue reHeTU4eCKHE METOJIbl: [IUTOT€HETUUYECKHM, TEHEATIOTUYECKUN,
MeTo bl uccneaopanus JIHK.

Tema 9.2

3AKOHbI MEH/IEJIA (4 u)



3aKOHOMEPHOCTH HacCJEAOBaHUs IPU3HAKOB, BbIABIEHHbIE . Mennenem.
Monorubpunnoe ckpemmBanue. IlepBeiii  3akoH  Mengens —  3aK0H
NOMUHUpOBaHMs. IlomHOE MW HEMONHOE JOMUHHPOBAHHME;, MHOMKECTBEHHBIN
amutenn3M. Bropont 3akoH MeHienss — 3aK0H paciieTuieHus. 3aKOH YUCTOThI TaMET
M ero ULUTOJIOTMYECKOE OOOCHOBaHME. AHAIU3HUPYIOUIEE CKpEIIMBaHUE.
JuruOpuaHoe v NoJUruHOpUIHOE CKPEUIMBAaHUE; TPETUM 3aKOH MeHenss — 3aKoH
HE3aBUCUMOT0 KOMOMHUPOBAHMSL.

Tema 9.3

XPOMOCOMHAA TEOPUA HACJIIEACTBEHHOCTHU. CHEIIVIEHHOE
HACJIEJOBAHUME I'EHOB (2 u)

XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. ['PyIIBI CIEIUIEHHS T'EHOB.
CuernieHHOE HacieAoBaHue Mpu3HakoB. 3akoH T. Moprana. [lonHoe U HemonHoe
CLICIIJICHUE T'€HOB; PACCTOSHUE MEXIY N'€HaMU; TEHETUYECKHUE KAPThl XPOMOCOM.

Tema 9.4

I'EHETUKA TIOJIA. HACJIEAOBAHUE ITPU3HAKOB, CHEIIJIEHHBIX
C IIOJIOM (1 u)

I'eneTnyeckoe omnpeneneHue Ioja; rOMOTaMETHBIM M T€TEpOraMeTHBIN I0J.
I'eneTnyeckas CTpyKTypa IIOJIOBBIX XpoMocoMm. HacnenoBanue nNpU3HAKOB,
CUCIUICHHBIX C TOJIOM. ['eHeTHueckue KapTbl XPOMOCOM YEJIOBEKA. XapakTep
HACJEAOBaHUsA TNPHU3HAKOB y YEJIOBEKAa. ['€HHbIE M XPOMOCOMHBIE AHOMAJIUH
YyelloBeKa M BbI3bIBaéMble MMM 3a0osieBaHus. Mepbl  IpodUIAKTUKU
HACJIEICTBEHHBIX 3a00JIEBAaHUI YEIOBEKA.

Tema 9.5

I'EHOTHUII KAK HEJIOCTHAA CHUCTEMA. B3AHMOI[EI>1CTBI/IE
I'EHOB (4 4)

I'emotnnm  kak  IIeJOCTHAsA  cHUCTeMa. B3aumMmojencTBUE — alJIeIbHBIX
(IOMHHUpPOBaHUE, HEMOJIHOE JTOMHUHUPOBAHUE, KOJIOMUHUPOBAHUE u

CBEPXJIOMUHUPOBAHUE) W HEAUIEIbHBIX (KOMIUIEMEHTapHOCTh, 3IHCTa3 H
MOJINMEpUSI) TEHOB B OIpEAENICHUH Npu3HakoB. [lnefioTponus. DKCIPECCUBHOCTb
Y IIEHETPAHHOCTH I'EHA.

Pa3nen 10

3AKOHOMEPHOCTU UBMEHYUBOCTMH (6 u)

Tema 10.1

HACJIEACTBEHHAS (F'EHOTUIIMYECKA ) U3MEHUYMBOCTD (4 u)

OcHoBHblE  (OpMBI  M3MEHUYMBOCTH. ['eHOTMIHMYECKass H3MEHYUBOCTb.
Mytanuu. ['eHHblE, XpOMOCOMHBIE U T€HOMHbIE MyTanuu. CBOICTBa MyTallHii;
COMAaTUYECKME M  TIEHEpaTWBHbIE  MyTalmuu. HeurTpanbHple  MyTanuwu.
[lomyneranpHble W JeTanbHble MyTauud. lIpuumHBI W yacTtoTa MyTauUMi;
MyTareHHble (DaKkTOpbl. DBOJIIOUMOHHAS POJIb MYTalWi; 3HAYEHUE MyTaluil i
MPAKTUKU CEJIBCKOIO XO35MCTBa W OHMOTEXHOJOTMHU. MyTareHHble (QaKTOpBbl.
KoMOuHaTtuBHAasT ~ MU3MEHYMBOCTh.  YPOBHHM  BO3HHMKHOBEHHUS  Pa3IU4HbIX
KOMOMHAIMi T€HOB M WX pOJb B CO3JaHUM T€HETHYECKOro pa3zHooOpa3us B
npenenax Buja (KPOCCHUHTOBEp, HE3aBUCUMOE PACXOKICHHE TOMOJIOTMYHBIX



XpOMOCOM B IIEPBOM M JOYEPHUX XPOMOCOM BO BTOPOM [JEJIEHHUHU MEHO03a,
OTUTIOJIOTBOPEHHUE). DBOJIOIMOHHOE 3HAYCHHE KOMOMHATUBHON N3MEHYMBOCTH.

Tema 10.2

3ABUCUMOCTbD TTPOSBJIEHMSA TEHOB OT YCJIOBUM BHEIIHEM
CPEJBI (PEHOTUIIMYECKAA UBMEHUYNBOCTD) (2 u)

deHoTUNHYECKAS, WIM MOJU(PUKALMOHHAS, W3MEHYMBOCTb. PoJib ycCIoBUI
BHEIIHEN CpeAbl B Pa3BUTUM U TPOSBICHUM INPU3HAKOB M CBOMCTB. CBOMCTBa
MOIU(DUKALMNA: ONPEETICHHOCTh YCIOBUSIMHU CPEJIbl, HAIIPABIECHHOCTb, IPYIIIOBOM
Xapaxrep, HEHACJIEyEMOCTb. Craructuyeckue 3aKOHOMEPHOCTHU
MOJM(UKALMOHHOW U3MEHYMBOCTH; BapUALMOHHBIN Psi U BapUallMOHHAs KpUBas.
Hopma peakuuu; 3aBUCHMOCTb OT I€HOTHUIIA. Y IIPABICHUE JOMUHUPOBAHUEM.

Pazgen 11

OCHOBBI CEJIEKIIUH (5 u)

Tema 11.1

CO3JIAHME ITOPOJI )KMBOTHBIX 1 COPTOB PACTEHHI (1 u)

CoznaHue TOpoJA  JKMBOTHBIX W COpPTOB pacTeHuil. Pa3HooOpasue wu
OPOAYKTHUBHOCTh  KYJBTYPHBIX  pacTeHuil. LIeHTpel  MpOWCXOXIEHUS U
MHOTO000pa3usi KyJbTypHBIX pACTCHHMHA. 3aKOH TOMOJOTHYECKHX pSIOB B
HaCIIeJICTBEHHON N3MEHYHBOCTH.

Tema 11.2

METO/IbI CEJIEKIINN JKUBOTHBIX Y1 PACTEHMI (1 u)

MeTonbl CelneKIyu pacTeHUN M KUBOTHBIX: OTOOP M THOpuAN3anus; GopMbl
otOopa (MHAMBUIYAJTbHBIH M MaccoBblil). OTnaneHHas THOpUAM3ALNS; SBICHHE
rerepo3uca. ICKyCCTBEHHBIN MyTarcHes.

Tema 11.3

CEJIEKIIA MUKPOOPTAHU3MOB (1 1)

Cenexusi MUKpOOPTaHU3MOB. BHOTEXHONOTHSI M TeHETUYECKass WHKEHEPUS.
Cenexiusi MUKPOOPTaHMW3MOB JJIsl THUIIEBOW MPOMBIIUIEHHOCTH; TOJIy4YEHHE
JICKapPCTBEHHBIX MPEMapaToB, OMOJOTHUYECKHUX PETYIATOPOB, AMUHOKHUCIIOT.

Tema 11.4

JIOCTUKEHMS W OCHOBHBIE HAIIPABJIEHHMS COBPEMEHHOU
CEJIEKIUMU (2 u)

JlocTKeHHsT U OCHOBHBIE HANpPABJICHHMS] COBPEMEHHOW CEJEKIHMU. Y CIEeXu
TpaJAUIIMOHHON cenekiuu. KiloHupoBaHue; TepaneBTUYECKOe KIOHHUPOBAHUE.
Henuddepennumanusi COMaTUUYECKUX SJ€p B PEKOHCTPYHPOBAHHBIX KIIETKAX.
Knerounsle texHomoruu. ['eHeTnueckass MHKEHEpHs. 3HAYEHUE CENEKIUHU IS
pa3BUTHUSA CEJIbCKOXO035IIICTBEHHOT O MIPOU3BO/ICTBA, MEAMIIMHCKOH,
MUKPOOHOJIOTUYECKON U APYTUX OTpaciieil MPOMBIIUIEHHOCTH.

PesepBHoe Bpemst — 3/3 u.

11 KJIACC
(3 yaca B Hexemto, Bcero 105 U3 HUX 4 4 - pe3epBHOE BpeMsl)

Yacrhwl
YUYEHUE Ob 3BOJIFOLIUN OPTAHUYECKOI'O MUPA (49 u)



Pazpen 1

3AKOHOMEPHOCTH PA3ZBUTHUA JKABOM HHPUPOBbI.
IBOJIIOIIMOHHOE YYEHMUE (26 u)

Tema 1.1

MCTOPHUS IIPEJJCTABJIEHU O PABBUTUN XXWU3HU HA 3EMIJIE (3
4)

YMo3putenbHble  KoHUenuuu ~ AHTHMYHOCTH: [ludaropa, Owmmnenokia,
Hemokputa, I'unmokpara wu np. Kpeaumonusm. T'ocnoacTBO B Hayke
NpEe/ICTaBICHUN 00 «HM3HAYaIbHOU 11eJIeCO00Pa3HOCTU» U HEU3MEHHOCTH >KHBOU
npupoabl. Benukue reorpaduueckue OTKpeITHS. Pa3zBuTtHe Ouojoruu B
nomapBuHoBckui mepuoa. PaGorel K. JluHHEs mo cucremaTuke pacTeHUNW U
YKMBOTHBIX; NMPUHIMUIIBI JIUHHEEeBCKOW cucrtematuku. Tpynbsl K. KroBee n XK. ne
Cent-Unepa. OomonmonHas Tteopust K.-b. Jlamapka. IlepBeie pycckue
SBOJIFOLIUOHUCTBHI.

Tema 1.2

[MPEATIOCHUIKN BOSHUKHOBEHM A TEOPUU Y. JIAPBUHA (2 u)

[Ipeanockuiku Bo3HUKHOBEHUS yuyeHust Y. JlapBuHa: 1OoCTHXKEHHsI B 00JaCTH
€CTEeCTBEHHBIX HayK (IUTOJIOTHS, 3MOpHOJOTHs, (U3UKA, XUMHS, T€OJIOTHUs,
onucareyibHble OOTaHUKA M 300JI0THS, CPAaBHUTEIbHAS aHATOMHUS MO3BOHOYHBIX,
NaJICOHTOJIOTHS U JIP.); SKCHEAUIIMOHHBIN MaTepuan Y. JlapBuHa.

Tema 1.3

SBOJIIOMOHHA A TEOPUA Y. JAPBUHA (8 u)

VYyenne Y. JlapBuna o0 HCKycCTBEHHOM OTOOpe. DOpPMBI MCKYCCTBEHHOTO
orOopa: Meroauueckuii W Oecco3HarenbHBI  0TOOp.  KoppenstuBhas
u3MeHunBocTh. Yuenne Y. JlapBuHa o ecrecTBeHHOM ot1Oope. BceobOmas
WHIUBUyallbHasT W3MEHYMBOCTh, W30BITOYHAS YHWCJICHHOCTh TIOTOMCTBA U
OrpaHUYEHHOCTh pecypcoB. boppba 3a CyllecTBOBaHHME: BHYTPHBHUAOBAs,
MeXBHUAOBass U Ooprba ¢ aOUOTHYECKUMHU (aKTOpaMH; E€CTECTBEHHBIM OTOOp.
O6pa3oBaHue HOBBIX BUIOB.

Tema 1.4

COBPEMEHHBIE  TIPEJCTABJIEHUA O  MEXAHU3MAX U
3AKOHOMEPHOCTAX 9BOJIOLUMN. MUKPOSBOJIIOLUA (13 u)

Bun — snemMeHTapHasi SBOJIOLMOHHAS €AUHULA; KPUTEPUH U T'€HETHYECKas
eNoCTHOCTh.  [lomynsimoHHast — CTpykTypa  BWjaa;  reorpaduueckas o
DKOJIOTMYECKAass  W30JISALUS, OrPAaHWYEHHOCTh  pajuyca  WHIUMBHAYaJbHOU
aKTUBHOCTH. DOpPMUpPOBAHME CHUHTETHUYECKOM TEOPUU HBOJIOLMHU. ['€HEeTMKa u
ABOJIOLIMOHHAS Teopus. [lomynanus — sJaeMeHTapHasi 3BOJIIOLIMOHHAS €IMHUIIA.
I'erodonn momymsiuii. meanbHbie W pealbHBIC MOMYJSIAN (3aKOH Xapal —
BaiinGepra). ['eneruueckue mpoiecchl B MOMyJSAIUsaX. Pe3epB HacleACTBEHHOMN
U3MEHYMBOCTA  momyssiquii.  DopMbl  €CTECTBEHHOTro  oTOopa.  DOopMbl
€CTECTBEHHOT0 OTOOpa: ABWXKYIIUW, CTAOUIM3HPYIOIIUMHA U pa3pbIBAOLIUM.
[Tonosoit or6op. IlpucnocoOIEeHHOCT, OpPraHUu3MOB K cpene OOWTaHUsS Kak
pe3yabTar JIEeUCTBUSL €CTECTBEHHOro otdopa. IIpucnocobutenbHbie 0COOEHHOCTH
CTPOEHHUS, OKpaCKM Tella M TIOBEJACHHMS KUBOTHBIX. 3ab0Ta O MOTOMCTBE.
OTHOCHUTENbHBIN XapakTep MPUCIIOCOOJIEHHOCTH OPTraHM3MOB. MUKpPOIBOIIOIMS.



CoBpemennble mpenactaBieHus o BupooOpazoBanuu (C. C. YerBepukos, U.
W.Imaneraysen). Ilytu u cKOpocTh BHUA000pa3oBaHUS; TeorpapuvecKoe
(ammomaTpuyeckoe) W IKOJIOTHMYECKOe (CHMIATpPHYecKoe) BHIA000pa3oBaHUE.
OBOJIIOIMOHHASA POJib MoAu(UKaui; (QuanoIoruueckue ajgantauud. TemIbl
ABOJIIOLIHH.

Pa3nen 2

MAKPO2BOJIKOLUS. BUOJIO'MYECKUE MHOCJIIEACTBUSA
IMPUOBPETEHUSI IPUCHOCOBJEHUM (23 u)

Tema 2.1

I'JIABHBIE HATIPABJIEHUS BMOJIOI MYECKOM SBOJIIOLIMHA (11 u)

['maBHBIE HampaBIIEHUS 3BOJIFOLIMOHHOTO Mpolecca. buonornueckuii mporpecc
u ouonoruueckuit perpecc (A. H. Ceseprion). [lytu noctuxeHus: OM0I0ruuecKoro
nporpecca. Pe3ynbTarhl  9BOMIONMH: MHOTOOOpasue€ BHJIOB, OpraHuveckas
1€JIECO00Pa3HOCTh, TOCTENEHHOE YCI0KHEHNE OPTaHU3alIHH.

Tema 2.2

YT JOCTNXKXEHUA BUOJIOTUYECKOI'O ITPOI'PECCA (12 u)

MakpoaBostonus. Aporeses; CylHOCTh apOMOP(PHBIX U3MEHEHUN U UX POJIb
B DBOJIONMH. BO3HHKHOBEHHME KPYIHBIX CHCTEMATUUECKUX TPYMI >KUBBIX
OpraHu3MOB. AJIJIOT€HE3 M MPOrPECCHUBHOE NPHUCIOCOOJIEHHE K OMNpe/eICHHBIM
yclloBUsAM cyliectBoBaHus. Kartarenes xak (opma IOCTHKEHHS OMOJIOTHYECKOTO
OpOLBETAHUSI Tpynn OpraHu3MoB. (OCHOBHBIE 3aKOHOMEPHOCTH HBOJIOLIMU:
IUBEPreHINs,, KOHBEPreHILMs, Mapajuleiu3M; MpaBUjia 3BOJIIOUUMU  TPYyNI
opranu3MoB. 3Hauenue padot A. H. Cesepiiona.

YYacrell
PA3BUTHUE OPTAHUYECKOI'O MUPA (21 1)
Paznen 3
PA3BUTHUE ) KU3HU HA 3EMUJIE (11 u)
Tema 3.1

PA3BUTHUE XXN3HU B APXEMCKOI 1 ITPOTEPO30MCKOI1 3PE (2 u)

PazButure xxu3HM HA 3eMIie B apXEHCKOM Ape; MEPBBIE CIEbI )KU3HU Ha 3eMIIC.
Crpomaronutel. PazBuTue xu3HM Ha 3emiie B MpoTepo3oickoil spe. [losBienue
NPEIKOB BCEX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX >KHUBOTHBIX. [ HIMOTE3bI
BO3HUKHOBEHUSI MHOTOKJIETOUHBIX (3. ['ekkensb, . . Meunukos, A. B. VIBaHOB).
[lepBole xopaoBble. HampaBieHuss >BOMIONMM HU3MIMX XOPIOBBIX; OOIIas
XapakTepucTUKa OecuepenHblX W O000JIOYHHUKOB. Pa3BuTHE BOJHBIX pAaCTEHUH.
Hauano nouBooOpa3zoBaTeIbHBIX MPOLIECCOB.

Tema 3.2

PA3BUTUE XXN3HMU B ITAJIEO30MCKOM OPE (3 u)

PazButre xu3HM Ha 3emiie B MAJIECO30MCKOM 3pE; MEPUOAN3ALMS MMATICO305:
KEeMOpUNCKUI, OpJOBUKCKUM, CHIypUMCKUN, JI€BOHCKHH, KapOOHOBBIA U
NEPMCKUNA TEpPUOJbl. DBOJIIOIMUS PACTCHUN; PUHUOPUTHI, TMOSIBICHUE MEPBBIX
COCYJIUCTBIX PACTEHUM; NAIIOPOTHUKH, CEMEHHBIE MAallOPOTHUKH, TOJIOCEMEHHBIE
pacTteHusi. BO3HHUKHOBEHHME  TMO3BOHOYHBIX:  OOINas  XapakTEpUCTHKA U



apoMopdo3Hbie YepThl KiaccoB PriObl, 3eMHOBoaHbIe, IIpecMbikaroruecs.
['maBHbIe HampaBiieHUs 3BOJIIONUU TO3BOHOYHBIX;, XapaKTEPUCTUKA AHAMHUNU U
aMHHOT.

Tema 3.3

PA3BUTHUE XI13HU B ME3030MCKOH DPE (3 u)

PazButne xu3Hm Ha 3emie B Me3030ickod dpe. IlosBneHue wu
paclpoCTpAaHEHUE  TMOKPBITOCEMEHHBIX  PAacTeHH.  DBOJIOLUS  HA3€MHBIX
MO3BOHOYHBIX. BOBHUKHOBEHHUE MTUI] U MJICKOTIMTAIONINX; O0II[asi XapaKTEPUCTUKA
KJIACCOB NTHUIl U MieKonuTaromux. CpaBHUTENbHAS XapaKTEPUCTUKA BBIMEPIIUX U
COBPEMEHHBIX HA3€MHBIX ITO3BOHOYHBIX. BbIMUpaHHE IPEBHUX TOJIOCEMEHHBIX
PacCTEeHUN U PECMBIKAIOIIUXCSL.

Tema 3.4

PA3BUTHE XXMN3HU B KAMHO30MCKOM DPE (3 u)

Pa3utne xu3HuM Ha 3emie B KailHO30HckoiMl spe. BypHoe pa3Burue
IIBETKOBBIX PACTEHUH, MHOTO00pa3ue HACEKOMBIX; IapajuielibHAs JBOJIIOIHS.
Pa3BuTre nmnaneHTapHbIX MIICKOMUTAOIINX, MOSIBIICHUE XUIIIHBIX. BO3HUKHOBEHUE
npumatoB. J[lpeid marepukoB, oneneHeHus. OCHOBHBIE ATallbl 3BOJIIOLMU
pacteHuid. OCHOBHBIE 3TAIbl IBOJIOIUHN )KUBOTHBIX.

Pa3nen 4

MNPOUCXOXKIEHUE YEJIOBEKA (10 u)

Tema 4.1

[NTOJIOXKEHUE YEJIOBEKA B CUCTEME KUBOI'O MUPA (2 u)

Mudonoruyeckue u pEIUTHO3HbIE TMPEACTABICHUS O TMPOUCXOKICHUU
yenoBeka. lIpencrasnenuss K. JIuHHEsS O  DOPOUCXOXKACHUHM  YETIOBEKA.
Cucremarnueckoe moyioxeHue Buga Homo sapiens B cucteme )KHUBOTO MUpA.

Tema 4.2

SBOJIOIUA [TPUMATOB (1 u)

Pa3Butre npumaToB: HAMpaBIICHHUS SBOJIONMU 4YesnoBeka. OOIue Mpeaku
YeJioBeKa W 4eNOBEKOOOpa3HbIX 00e3bsiH. [Ipu3HakW W CBOMCTBA YEIOBEKA,
MO3BOJISIIOIIME OTHECTH €r0 K Pa3jIuYHbIM CHUCTEMATUYECKMM TpynmnaM LapcTBa
KUBOTHBIX. [10siBIIeHUE NTEPBBIX NpeACTaBUTENEH ceMencTBa JIroau.

Tema 4.3

CTAANU 5BOJIFOLIMN YEJIOBEKA (5 u)

Craguy HBOJIIONMU 4YEJIOBEKA: JIPEBHEWIIMM YEJIOBEK, JIPEBHUN YEIOBEK,
nepBble coBpeMeHHble mionau. [lomymnsiuonHas cTpykTypa Buma Homo sapiens;
YeJIOBEUECKHE PACHl; pacooOpa30BaHUE; €AMHCTBO MPOUCXOXKIeHUs pac. CBoICTBa
YeJioBeKa Kak OMOCOIMAaILHOTO CyIecTBa. J[BMKylue cuiibl anTpomnoreHesa. @.
DHrenbe 0 poyiv TpyJla B Ipoliecce MpeBpalleHusi 00e3bsiHbI B UyeloBeKa. Pa3Butue
YJIEHOPA3ACIbHOM peur, CO3HAHUSI U OOIIECTBEHHBIX OTHOIIEHUN B CTAaHOBJICHUU
yenoBeka. Posb Tpyaa B mpoliecce npeBpanieHus 00e3bsiHbI B YEJIOBEKA.

Tema 4.4

COBPEMEHHBII 3TAII DBOJIIOIIUU YEJIOBEKA (2 1)

CoBpeMEeHHBIH 3Tall BOJIIOLIMY YEJI0BEeKa. B3aMMOOTHOIIIEHUE COLUAIBHOTO U
OMOJIOTUYECKOTO B JBOJIIOIMU 4YesnoBeKka. YelloBeyecKHe pachl, UX EIUHCTBO.



Kputnka pacusma W «COIMAIbHOIO JAapBUHHM3Ma». AHTHHAy4yHas CYUIHOCTh
«COIMAJIBHOTO JAapBUHU3MA» M pacu3Ma. Bemymias posib 3aKOHOB OOIIECTBEHHOM
KU3HU B COI[MAJILHOM MIPOTPECCE YETOBEUYECTRA.

YUacrslIl
B3AMMOOTHOIIEHWA OPTAHU3MA U CPEJIbI
(31 9)

Paznen 5

BUOC®EPA, EE CTPYKTYPA U ®YHKIHUMU (5 1)

Tema 5.1

CTPYKTYPA BUOC®EPHI (2 u)

buochepa — kuBas oOonouka TUIaHEeTHl. YdeHue o Ouochepe B. .
Bepnanckoro. I'panunel 6mocdepsl. Ctpykrypa Omochepsl. KocHoe BemecTBoO
ouoceprl. ATmocdepa: Ta30BBIM COCTaB; HWCTOYHUKH W 3HAYCHHE Ta30B
atmocdepsl. ['mapocdepa: Boasl MupoBOro oxeaHa, MPECHOBOJHBIC BOJIOEMBI,
posib B Ouocdepe. Jlutochepa u OuokocHoe BemiecTBO Ouochepnl. JKupble
opraHu3Mbl (’KMBO€ BEILIECTBO), BUJOBOW COCTaB, pa3HooOpa3ue U BKJIAJI B

ouomaccy.
Tema 5.2
KPYT'OBOPOT BEHIECTB B ITPUPOJE (3 u)
['maBHas ¢GyHkuus Ouochepsl — KpPYroBOPOT BEHIECTB B MPHUPOJE:

KPYroBOPOT BOJIbI, YIJIEPO/A, a30Ta, cepbl U pocdopa. 3HaueHne KpyroBopoToB B
npeoOpa3oBaHUU TUTAHETHI.

Pa3nen 6

ZKU3Hb B COOBHIECTBAX. OCHOBBI 9KOJIOT'UM (11 u)

Tema 6.1

NCTOPUS ®OPMHNPOBAHIMA COOBIIECTB XXNBbBIX OPITAHU3MOB
(2 9)

Hctopust dhopMHUpOBaHUS COOOIIECTB JKUBBIX OpPraHU3MOB. [ eoyiormueckas
HUCTOPHS MAaTEPUKOB; H3OJISAIHS, KIIMMATHYCCKUE YCIOBUSI.

Tema 6.2
BUOT'EOI'PA®NA. OCHOBHBIE BUOMbI CYIIIU (2 1)
buoreorpadusi. buoreorpaduueckue o0acTu: HEapKTHYECKasl,

najeapKTHuecKasi, BOCTOYHAsl, HEOTponuYecKkas, 3(PHUONCKas U aBCTpaTuiCKas
ob6nactu. OcHOBHbIe Ouombl cymu (u MwupoBoro oxeana). CxoicTBO OHOMOB
pa3IUYHbIX 00JacTel;

Tema 6.3

B3AUMOOTHOIIEHUA OPTAHU3MA U CPEJIBI (2 u)

VYuenue o Owuoreonenozax B. H. CyxaueBa. EctecTBeHHBIE cO00IIECTBa
KUBBIX OpraHWU3MOB. buoreoreHo3: OuWomeHo3 W 3KoTon. KOMIOHEHTHI
OMOTEOIEHO30B: TMPOIYIICHTHI, KOHCYMEHTHI, PEAYIEHThI. BHOIEHO3bI: BHIIOBOEC
pazHooOpasue, MIOTHOCTh MOMYJISAIUiA, Onomacca.

AbGuotnueckue (akTopbl cpeasl. Ponb  TemmepaTryphl, OCBEIICHHOCTH,
BJQXHOCTU U  JApyrux (GakTopoB B  JKU3HEACSITENIBHOCTH  COOOIIECTB.



NHTeHcuBHOCTD AeCTBUS dakTopa; orpaHuuuBaroniuii gpakrop. Bzaumoneiicteue
(bakTOpOB Cpe/Ibl, IPEIEIbl BBIHOCIUBOCTH.

buotnueckue ¢akrtopsl cpeapl. UWHTerpamuss Buaa B OMOIICHO3E;
JKOJOTHYeCKMe HumM. llenn m cetm nmuTaHus. DKOJIOTAYECKas NMUPAMHUIA YUCET
ouomaccel, sHepruu. CmeHa OuoneHo30B. [IpuumMHBI CMEHBI OHMOLIEHO30B;
(bopMHpOBaHKE HOBBIX COOOIIECTB.

Tema 6.4

B3AUMOOTHOIIEHUA MEXAY OPITAHU3MAMMU (5 u)

@opMbl B3aUMOOTHOILIEHUI MEXAy opraHu3mMaMiu. [103UTHBHBIE OTHOLIEHUS
— cuMOMO3: Koormepaiusi, MyTyalu3M, KOMMEHCaau3M. AHTHOMOTHYECKHE
OTHOUIEHUS: XHIIHUYECTBO, IIapa3uTh3M, KOHKypeHuusa. lIpoucxoxnaenue wu
3BOJIIOLMS NIapa3uTru3Ma. HelTpanbHble OTHOLIEHUS — HEUTPAIU3M.

Paznen 7

BUOC®EPA U YEJIOBEK. HOOC®EPA (9 u)

Tema 7.1

BO3JIEMICTBUE UYEJIOBEKA HA TIIPUPOJIY B TIIPOIECCE
CTAHOBIJIEHUA OBIECTBA (2 u)

AHTponoreHHble (pakTopbl BO3JACHCTBUS Ha OHOLIEHO3bI (pOJIb YEIOBEKa B
npupojie). Ponbk maneosuTHUUECKOTO dYeNOBEKa B HMCYE3HOBEHUU KPYITHBIX
TPAaBOAIHBIX M XHWIIHUKOB. Hayano smoxu nNpoW3BOACTBA MHIIM B HEOJUTE.
[Tonceunoe 3emieaenue u Boinac ckora. Yuenue B. M. Bepraackoro o Hoocdepe.
AHTPOTOLICHO3HI.

Tema 7.2

IMPUPOJHBIE PECYPCbBI 1 UX UCITOJIb3OBAHMUE (2 u)

MuHepanbHble, 3HEpPreTUYecKue | TMulleBble pecypcebl. Heucuepnaemblie
pecypchl: KOCMUUYECKUE, KIMMATUYECKUE U BOJIHbIE pecypchl. OTHOCUTEIBHOCTh
HeucueprnaemMocTu  pecypcoB. HMcuepnaemble  pecypcbl:  BO300OHOBISIEMbIE
(TU1I010pOJIMe TOYB, PACTUTENIBHBIM M KUBOTHBIA MHUP) U HEBO300HOBIISIEMbBIC
(HedTh, ra3, yrojib, pybl) peCypcChl.

Tema 7.3

[IOCJIEJICTBUSI XO34MCTBEHHON JESATEJILBHOCTH YEJIOBEKA
JUIS1 OKPYXKAIOILUEM CPEJBI (2 u)

3arpsisHeHue Bo3ayxa. [IpuunHBI 3arps3HEHUs BO3yXa U UX MOCIEACTBHUS
(yBemuuenue conepxkanuss SO, u CO, U BIMAHHME HA KJIMMAT). 3arps3HEHHE
MPECHBIX BOJ U MUpPOBOro okeaHa. AHTPOIION€HHbIE U3MEHEHUS MOYBBI; 3PO3US,
dbopMupoBaHrE TPOBATLHO-TEPPUKOHOBOTO THIIA MECTHOCTH. BiusiHue denmoBeka
Ha PACTUTEIBHBI W JKHUBOTHBIA MHUpP; COKpPAICHHE BHUIOBOTO pa3zHOOOpasus
KUBOTHBIX, pa3pyLICHUE CETed NuTaHus U OWOLEHO30B. PaanoakTHUBHOE
3arpsi3sHEHUE.

Tema 7.4

OXPAHA TIIPUPOJIbI W IIEPCIIEKTHUBbBI PAIIMOHAJIBHOI'O
I[MPUPOJOITOJIB30OBAHUA (3 u)

[IpobGyieMbl  pallMOHATILHOTO  MPHUPOJOTOJIB30BAHUS, OXPaHbl IPUPOIBI:
3allMTa OT 3arpsA3HEHUI, COXPAaHEHHE JTaJOHOB M NAaMATHUKOB IPUPOJIBI,



oOecrieueHue NPUPOAHBIMU pecypcamu Hacenenus tmianetsl. [IJIK. Ouunctka
BBEIOPOCOB M CTOKOB, OMOJIOTHYECKHE METO/AbI OOpHOBI C BpeAUTEIIMH. Mephl 110
00pa30BaHMIO KOJOTHUYECKUX KOMIUIEKCOB, 9KOJIOTMYECKOEe 00pa3oBaHue.

Paznen 8

BUOHHUKA (6 1)

Hcrnonp3oBaHWe YENOBEKOM B XO3SIMCTBEHHOW JESATEIIBHOCTU MPUHIIUIIOB
OpraHu3alMd pPacTeHH U KUBOTHBIX. DOpPMBI KMBOrO B IMPUPOAE M UX
IIPOMBIIIJIEHHBIE aHAJIOTH (CTPOUTEIbHBIE COOPY)KCHUS, MAIIUHBI, MEXaHWU3MBI,
pUOOpPHI U T. 11.).

PezepBHOE Bpemsi — 4 .

BocniurareabHbIH NOTEHIUAJI YPOKA

Ne m\m Tema pasnena Peanmsannu BociurarensHoro noreHnuana | Kos-Bo
ypoka (BUIbI B (HOPMBI NESITEILHOCTH 4acoB
10 kaace
1 Brenenue YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOIICHHH | 1

MEXIy IelIarorndyeckuM pabOTHUKOM M €ro
00y4aroIIMMUCS, CIIOCOOCTBYSI MO3UTUBHOMY
BOCHPHATHIO YYallUMHUCS TpeOOBaHUN U
pockO [1€1arOru4yeCcKoro paboTHUKA,
IPUBJICYEHUE WX BHUMAHUS K 00CYKJ1aeMoOu
HA ypoke wWH(OpMAIUU, AKTUBHU3AIUU WX
IIO3HABATEIbHOU JEATEIbHOCTH

2 MHmuoroo0Opa3ue OpUBJICUEHUE BHUMAaHUSA OOydYamlImuxcs K |5
YKUBOT'O MUpa. LEHHOCTHOMY aCIIEKTy M3Y4YaeMbIX Ha ypPOKax
OcHOBHbIE ABJICHUM, oOpraHu3anuss uX paboThl C
CBOWCTBA )KUBOU II0JIy4aeMOM Ha yPOKE COLIMAJIbHO 3HAYUMOMN
MaTEpHUH. uHpopManmeni —  HWHULUUpOBaHUE €€

o0cCy X eHus, BBICKA3bIBAHMS

OoOy4YaronMMHUCs CBOEr0 MHEHHsSI 10 €€
MOBOJy, BBIPAOOTKM  CBOETO K  HEW

OTHOLIEHUS
3 Bo3HukHOBeHME OPUMEHEHUE HA YPOKE UHTEPAKTUBHBIX QopM | 7
YKU3HU Ha 3eMJIE. paboTHI ¢ 00YUYAIOITUMUCS:

WHTEJUICKTYaJIbHBIX UTP, CTUMYJIHPYIOITUX
M03HABATEILHYI0 MOTHBAITUIO
o0yJaronmxcs; TUAaKTHUYECKOTo TeaTrpa, rie
MOJTyYCHHBIC HA YPOKE 3HAHUS ,
OOBITPHIBAIOTCS B TEATPATHHBIX
TIOCTaHOBKAX; TIMCKYCCUH, KOTOPBIE TAIOT
00y4aronMMcsi BO3MOXKHOCTh PUOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JHAJIOTa;
TPYIIOBOM pabOTHI WK pabOTHI B Tapax,
KOTOpBIE y4aT 00yJarIMXCs KOMaHTHON




paboTe 1 B3aMMOJICHCTBHIO C IPYTUMH
00YyYarOIIUMUCS

XuMu4deckas
Opra"u3anus
KJIETKH.

IpUMEHEHHUE Ha YPOKE WHTEPAKTUBHBIX (popM
paboTHI ¢ 00YUYAIOIITUMUCS
WUHTEIUICKTYaJIbHBIX UT'P, CTUMYIHUPYIOIIUX
MO3HABATEIHFHYI0 MOTHBAIUIO
oOyuaroluxcs; TUAaKTUUECKOro Tearpa, rie
NIOJTyYEHHbIE HA YPOKE 3HAHUS ,
OOBITPBIBAIOTCS B T€ATPaJIbHbBIX
IIOCTAHOBKAX; IUCKYCCUI, KOTOpPbIE TAIOT
00yJaronrMcsi BO3MOXHOCTh MPUOOpeCTH
OTIBIT BE/ICHUSI KOHCTPYKTUBHOTO JIMAJIOra;
IpyINIoBOil paboThl WM padOTHI B Iapax,
KOTOpBIE yuaT 00y4aronuxcs KOMaHIHON
padboTe 1 B3aMMOJICUCTBHIO C IPYTUMH
00YyYarOIIUMUCS

13

Peanuzanus
HACJICJCTBEHHOM
uHpopManuu.
MeTtabonu3m.

UHUIIMUPOBAHKE u NOJJIEPIKKa
UCCIIEIOBATEIBCKOM JEeSITEIbHOCTH
oOyyaroluxcss B paMKax peajn3alud UMH
WH/IMBHTy aJIbHBIX U IpyHIOBBIX
UCCIIEI0BATEIbCKUX IPOEKTOB, 4YTO JacT
0o0y4JaronmmMcsi BO3MOXHOCTh TMPUOOpeCTU
HaBBIK CaMOCTOSATEJILHOTO  PELICHHUS
TEOPETUIECKON npo0JIEMBI, HAaBBIK
reHEpUPOBaHUS U OPOPMIIEHUSI COOCTBEHHBIX
Uei, HaBbIK YBA)XXUTEJIIBHOI'O OTHOLIEHUS K
qy>KUM HJieaM, O(OpMIIEHHBIM B paloTax
JIPYTUX UCCIeA0BaTeNel, HaBbIK MyOIMYHOIO
BBICTYILJICHUS nepen ay IUuToOpHei,
apryMEHTUPOBAHHUS W OTCTaUBAaHUS CBOEH
TOUYKH 3PEHUSI.

Crpoenue u
(GYHKIUU KIIETOK.

- MpHUBJICYCHUE BHUMAaHMs OOyYaroUIMxcs K
LIECHHOCTHOMY aCIIEKTy U3Y4aeMbIX Ha ypPOKax
ABJICHUHM, oOpraHu3amuss HuX paboTbl ¢
MOJIy4aeMOM Ha YPOKE COLMAJIbHO 3HAYMMOM
uHpopmalMei —  UHULMUpOBaHUE €€
00CyXIeHu s, BBICKA3bIBAHUS
OoOy4YaronMMHUCS CBOEr0 MHEHHsSI 10 €€
NOBOJYy, BBIPAOOTKM  CBOEro K  HeW
OTHOILICHHUSI

16

PasMmHOXeEHME
OpPraHU3MOB.

- MpUBJICYECHUE BHUMAaHUS OOY4YaIOIIMXCSA K
LIECHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypPOKax
SABJICHUM, OpraHu3amuss uX paboThl C
IIOJIy4aeMOM Ha YPOKE COLMAJIbHO 3HAYMMOM
uHbopMaleii  —  WHUIMHUpOBaHUE 8




oOcyXIeHus, BBICKA3bIBAHUS
OoOyJaromUMHUCs CBOEr0 MHEHHUS 10 e€
IOBOJY, BBIPAOOTKM  CBOEro K  HeH
OTHOIIICHUS

NupuBuayanbHOe
pa3BuTHE
OpPraHU3MOB.
(oHTOTEHER)

- NPHUBJICYCHUEC BHUMAHHS OOYYaIONIMXCSA K
[ICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypOKax
SBJICHUM, OpraHu3amus ©X padoTel ¢
I0JTy4aeMOW Ha YPOKE COIMAIbHO 3HAYMMOK
uHpopMaleii  —  UHUOUHpPOBaHUE €&
00CyXIeHus, BBICKQ3bIBAHMS
0oOyJaromuMHUCS CBOEr0 MHEHHUS II0 €
MOBOJy, BBIPAOOTKM  CBOETO K  HEH
OTHOIIIEHHS

20

OCHOBHbBIE TOHATUA
T€HETUKH

- TPUMEHEHUE Ha YPOKE HWHTEPAKTUBHBIX
dbopm paboThI c 00y4YaromMUMUCS:
MHTEIUICKTYaIbHBIX WIpP, CTUMYJIHPYIOIINX
MIO03HABATEIbHY IO MOTHBAIIHIO
oOyyJaronuxcsi; TUIaKTUYECKOro TeaTpa, Ilie
NOJIy4YeHHbIE ~ Ha  ypoKe  3HaHud
OOBITPBIBAIOTCS B TeaTpaIbHbIX
IIOCTAHOBKAaX; JUCKYCCHW, KOTOpbIE JaroT
0o0y4JaronmmMcsi BO3MOXHOCTh TMPUOOpeCTU
OTMBIT BEJIEHHUS KOHCTPYKTUBHOIO JHAjora;
IpynmnoBoil paboTel WM padbOThl B Iapax,
KOTOpBIE ydYaT OOyYaromuxcsi KOMaHAHON
paboTe © B3aUMOJCIHCTBUIO C JAPYTHMH
00yYaroIUMuCH,

10

3aKOHOMEpPHOCTHU
HacJIeJOBaHMsI
IPU3HAKOB.

- TPUMCHEHUE HAa YPOKE HWHTEPAKTUBHBIX
dbopm paboThI c 00y4YaromMUMHCS:
UHTEJUIEKTYaJbHbIX UTP, CTUMYJIUPYIOIINX
M03HABATEIHLHYIO MOTHBAIIUIO
oOy4Jaronuxcsi; TUIaKTUYECKOro TeaTpa, TIie
MOJly4YeHHbIE  HAa  ypoKe  3HaHuUA
OOBITPBIBAIOTCS B TeaTPATbHBIX
MOCTAHOBKAaX; JHCKYCCHH, KOTOpbIE JaroT
o0ydaromuMcsi BO3MOXKHOCTb MPHOOpPECTH
OTBIT BEACHUS KOHCTPYKTHBHOTO JMAJIOTa;
rpynmnoBoil paboTel WM paboOThl B Mapax,
KOTOpBbIE ydYaT OOyYaromMXCsi KOMaHIHON
paboTe ¥ B3aUMOJICHCTBUIO C JAPYTUMHU
00y4JaroIIUIMHuCH,

12

11

3aKOHOMEpPHOCTHU
U3MEHYUBOCTH.

- TpPUMEHEHUE HAa YPOKE HWHTEPAKTHUBHBIX
dbopm paboTHI c 00yJarOIINMHUCS:
WHTEJUICKTYaJbHBIX UTP, CTHMYJIUPYIOIINX
I03HABATEIBHYIO MOTHBAITHIO




o0y4Jaronuxcs; TUAAKTUYECKOro TeaTpa, T
MOJly4YeHHBIE  HAa  ypoOKe  3HaHUA
OOBITPBIBAIOTCS B TeaTPATbHBIX
MIOCTAHOBKAaX; JTUCKYCCHUW, KOTOPBIC JaroT
0Oy4JaronMMcsi BO3MOXHOCTh TPHOOpECTH
OMBIT BEACHUS KOHCTPYKTHBHOTO JIHAjIOra;
IpyNIoBO paboTel WM pabOTHl B IMapax,
KOTOpBIC ydYaT OOYydYaroIIMUXCs KOMaHIHOU
paboTe ® B3aUMOJACHCTBUIO C JPYTHMH
00yJaIOIMUMHCS;

12

OCHOBBI CEIEKIINH.

- TpPUMEHEHUE Ha YPOKE HWHTCPAKTUBHBIX
dbopm paboTHI c O0yJarOIIIMHUCS:
UHTEIUICKTYaIbHBIX HWIP, CTUMYJIHPYIOIIAX
MI03HABATEIIHLHYTO MOTHBAITHIO
o0ydJaronuxcsi; TUAAKTUYECKOTO TeaTpa, T
MOJIyYeHHBIC  HAa  ypoKe  3HaHUA
OOBITPBIBAIOTCS B TeaTpaabHBIX
MIOCTAaHOBKAaX; JTUCKYCCHUH, KOTOPBIC JaroT
o0yJaromuMcsi BO3MOXKHOCTh MPHOOpPECTH
OBIT BEJEHUS KOHCTPYKTHBHOTO JHAJora;
rpynmnoBoil paboTel WiuM paboOThl B Mapax,
KOTOpBbIC y4YaT OOyYaromMXCs KOMaHIHON
paboTe © B3aUMOJCHCTBUIO C JPYTUMH
00yYaIOIUMUCS;

11 kiaacc

13

3aKOHOMEpPHOCTHU
pPa3BUTHSA KUBOU
IPUPO/IBI.
BOIIOIMOHHOE
yUECHHUE.

NPUBJICUCHUEC BHUMAHUSA OOyYaAOIIMXCA K
IIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypOKax
SBJICHWM, OpraHu3amus WX paboThl ¢
MIOJTy4aeMOi Ha ypOKe COIMAIbHO 3HAUYUMOM
uHpopMaIMeli —  WHUIUUpOBaHHME  e€
o0cyXIeHus, BBICKa3bIBAaHUS
OoOy4YaronMMHUCs CBOET0 MHEHHsSI T0 €€
MOBOJy, BBIPAOOTKM  CBOETO K  HEW
OTHOIIEHUS

26

14

MaxposBoJronus.
buonornueckue
MOCJIEICTBUS
npUOOpEeTeHUS
PUCTIOCOOICHH.

WHUIUAPOBAHUE u OJIJIEPIKKA
U CCIIEN0BATEIBCKOM JEATENbHOCTH
o0ydJaronmxcsi B paMKax peaau3alud UMU
WHIMBUTY AJTbHBIX u TPYIIIOBBIX
UCCIICIOBATEIBCKUX IPOCKTOB, YTO JIacT
o0ydaromuMcsi BO3MOXKHOCTh  MPHOOpECTH
HaBBIK CaMOCTOSITENILHOTO ~ PEIICHUS
TEOPETUYECKON po0JIeMBl, HaBBIK
TeHepUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX
U7eil, HaBBIK YBAXUTEIBHOTO OTHOIICHUS K
9y)KUM  #jesM, odopmiieHHBIM B paboTax

23




APYTUX HCCIIEI0BaTENEH, HABBIK MMyOJIUYHOTO
BBICTYIUICHUS nepen ayIUTOPHEH,
apryMEHTUPOBAHUS W OTCTauBAHMUS CBOEU
TOYKHU 3PEHHUSL.

15

Pa3Butue xu3Hu Ha
3eMJIE.

NpUMEHEHHUE Ha YPOKE WHTEPAKTUBHBIX (popM
paboThI ¢ 00YUYAIOIITUMUCS
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX
[O3HABATEIbHYI0 MOTHBALUIO
oOyuaroluxcs; TUAaKTHUYECKOro Tearpa, rie
[OJTyYEHHbIE HA YPOKE 3HAHUS ,
OOBITPBIBAIOTCS B T€ATPAJIbHBIX
MOCTAHOBKAX; IUCKYCCHUI, KOTOpPbIE TAIOT
00y4aronIMmMcsi BO3MOXHOCTb PUOOpecTH
OTIBIT BE/ICHUSI KOHCTPYKTUBHOTO MAJIOra;
IpyNIoBOil paboThl WM padOTHI B Napax,
KOTOpBIE yuaT 00y4aronnxcs KOMaHIHON
paboTe 1 B3aMMOJIEUCTBUIO C APYTUMHU
00yYarOIIUMHUCS

11

16

[IpoucxoxaeHue
YyeJIOBEKa.

IpUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (popM
paboThI ¢ 00YUYaIOIIUMHUCS:
WHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOITUX
MO03HABATEIFHYI0 MOTHBAIUIO
00y4Jaronuxcs; TMIaKTHIeCKOro TeaTpa, Tae
MOJTyYCHHBIC HA YPOKE 3HAHUS ,
OOBITPBHIBAIOTCS B T€ATPATBHBIX
MIOCTAHOBKAX; IUCKYCCHI, KOTOPBIC JAIOT
00yJaroIMMCst BO3MOXXHOCTh MPUOOpECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JHAJIOTA;
IPYIIIOBOM pabOTHI WM padOTHI B TIapax,
KOTOpBIC yuaT 00yUaronuxcss KOMaHIHON
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMHU
00yJaroImMUMuCs

10

17

bruocdepa, eé

CTPYKTypa H
byHKIHH.

UHUIUUPOBAHUE u MOJIJIEPIKKA
UCCJIeI0BATEIIHCKOMN NEeSITENHbHOCTH
oOydJarommxcsi B paMKax peaju3aiud UMU
WHINBUTY ATbHBIX u TPYTIIOBBIX
UCCIIEZIOBATEIILCKUX ~TMPOEKTOB, UYTO JIaCT
o0ydaromuMcsi BO3MOXKHOCTh  MPHOOpECTH
HaBBIK CaMOCTOSATCIILHOTO  PEIICHHUS
TEOPETHUIECKON POOJIEMBI, HaBBIK
TeHEpUPOBaHUS U 0(HOPMIICHUS COOCTBEHHBIX
UJIeH, HAaBBIK YBXKUTEIHHOTO OTHOIICHHUS K
qy>KUM ujieaM, o(opmiIeHHBIM B paboTax
JPYTUX UCCIea0BaTeNel, HaBbIK MyOINYHOTO
BBICTYIUICHUS nepen ay IUTOPHEH,




APryMCHTUPOBAHNA W OTCTAMBAHUA cBOCH
TOYKH 3PpCHUSI.

18

KuzHp B
CcoO00IIIeCTBAX.

OCHOBBI DKOJIOTHH.

WHUIUUPOBAHUE u TOJIJIEPIKKA
MCCIIENOBATEIbCKOU eI TEIIbHOCTH
oOy4JaronMxcss B paMKax peaau3alud UMHU
WHIMBUTY aJTbHBIX u IPYIIIOBBIX
UCCJIeIOBATEIbCKUX IPOEKTOB, YTO JIacT
o0y4JaronmMmcsi BO3MOXHOCTh MpUOOpecTU
HaBBIK CaMOCTOSATENILHOTO  PEIICHUS
TEOPETUUYECKOU poOJIeMBl, HaBBbIK
TeHEpUPOBAHUS ¥ OPOPMIICHUSI COOCTBEHHBIX
U7CcH, HABBIK YBAXUTEIBHOTO OTHOIICHUS K
qy)KUM unesM, o(opmiieHHBIM B paboTax
JIPYTUX UCCIeA0BaTeNeH, HABBIK MyOINIHOTO
BBICTYTIICHUS nepen ay IUTOPHEH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOCH
TOYKH 3PCHHUSL.

11

19

buocdepa u
YEJIOBCK.
Hoocdepa.

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIEAYP,
KOTOpPBIE TIOMOTAIOT MOJJAEPKATh MOTHUBAIIUIO
00yyJaromuxcs K MOJTy4YeHHUIO 3HAHUH,
HaJIAXKUBAHMIO TTO3UTHUBHBIX MEKINYHOCTHBIX
OTHOIIICHUM B KJIacce, IIOMOTaroT
YCTaHOBJICHUIO TOOPOKENATSILHON
atMoc(depbl BO BpeMsl  YPOKa;

20

buonuka.

VCTIOJIb30BAHUE COJCPHKATEIbHBIX
BO3MOKHOCTEH coJiepKaHusl yueOHOTO
peaMeTa 4epes3 IeMOHCTPALNIO
00yyJarommumMcs IPUMEPOB OTBETCTBEHHOTO
IPaXKIAHCKOTO MMOBEACHUS, TPOSIBIICHUS
YeJIOBEKOJII00US U J0OOPOCEepICYHOCTH, Yepe3
110100p COOTBETCTBYIOIIUX TEKCTOB JIJIs
YTeHUS, 33724 JJIs peIeHus, TPOOIEeMHBIX
CUTYaIMi JiJ1s1 00CYKJICHHS B KJ1acce

BocnuTaTeabHbIN MOTCHIUAJ ypOKa

Ne i\t

Tema paznena

Peanuzarnuu BociuTaTe IbHOTO OTEHIIMAIA
ypoka (BUIbI B (HOPMBI IEITEILHOCTH

Kon-Bo
qacoB

10 kiaace

BBenenue

YCTAHOBJICHUE JIOBEPUTEIIbHBIX OTHOIICHUI
MEXy IeJarornyeckKuM pabOTHUKOM M €ro
00yJarOIMUMHUCS, CIIOCOOCTBYSI TTO3UTHUBHOMY
BOCTIPUATUIO y4YallUMHUCS TpeOOBaHUN U
IPOCHO IIearoruaecKoro paboTHHKA,
NPUBJICUYEHUE WX BHUMAHUS K 00CYKJ1aeMoOu
Ha ypoke HHGbOpPMAIMK, AKTUBHM3AIIMU HX




M03HABATEIILHOU ACATCIIbHOCTHU

MHuoroo0pa3zue
YKUBOT'O MUpa.
OcHOBHBIE
CBOMCTBA KMBOM
MaTepUH.

NPUBJICUCHUEC BHUMAHUSA OOyYaOMUXCA K
IIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKax
SBJICHWM, OpraHu3amus WX padoThl ¢
MOJTy4aeMOi Ha ypOKe COIMaIbHO 3HAUYMMOM
uHpopmaleii  —  WHUIOUHUpPOBaHUE €&
oOCyXIeHUS, BBICKa3bIBAHHSI
OoOydJarolUMHUCsT CBOETO0 MHEHHUs 1o e€
MOBOJly,  BBIPAOOTKM  CBOETO K  HEW
OTHOIIEHUS

Bo3uukHOBEeHUE
JKU3HU HA 3EMJIE.

NPUMEHEHHUE Ha YPOKE HHTEPAKTHBHBIX (popM
paboThI ¢ 00YUYAIOIIIUMHUCS:
WHTEJUICKTYaJIbHBIX UTP, CTUMYJIHPYIOITUX
MO03HABATEILHYI0 MOTHBAIUIO
00yJaroIuxcs; TUIAaKTHIECKOTo TeaTpa, TIae
MOJTyYCHHBIC HA YPOKE 3HAHUS ,
OOBITPBHIBAIOTCS B T€ATPATBHBIX
MIOCTaHOBKAX; IUCKYCCUH, KOTOpPBIE TAIOT
00yJaronuMcsi BO3MOKHOCTh TPHOOpECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JINAJIOTa;
TPYIIOBOM paboTHl WM pabOTHI B Tapax,
KOTOpBIE y4aT 00y4JaroIMXCcs KOMaHTHON
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMH
00YyYarOIUMUCS

XuMu4deckas
Opra"u3anus
KJIIETKH.

IpUMEHEHHUE Ha YPOKE WHTEPAKTUBHBIX (popM
paboTHI ¢ 00YUYAIOIITUMUCS
WUHTEIUICKTYaJbHBIX UT'P, CTUMYIUPYIOIIUX
MO3HABATEIHFHYI0 MOTHBAIUIO
oOyuaroluxcs; TAaKTUYECKOro Tearpa, rie
IIOJIyYEHHbIE HA YPOKE 3HAHUS ,
OOBITPBIBAIOTCS B T€ATPaJIbHbBIX
[IOCTAHOBKAX; IUCKYCCHUI, KOTOpPbIE TAIOT
00yJaronMcsi BO3MOXHOCTh MPUOOpecTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO IMAJIOra;
IpyINIoBOil paboThl WM padOTHI B Iapax,
KOTOpBIE yuaT 00y4aronuxcs KOMaHIHON
padboTe 1 B3aMMOJICUCTBHIO C IPYTUMH
00yYarOIUMUCS

13

Peanuzanus
HACJICJCTBEHHOM
uHpopManmu.
MeTtabonu3m.

UHUITUUPOBAHUEC u HOJICPKKA
UCCIIeZIOBATEIBCKOM TSI TeTbHOCTH
oOydaromuxcss B paMKaxX pea3alud UMH
VH/TMBH Ty JTbHBIX u IPYTIOBBIX
UCCJIEIOBATEILCKUX TMPOEKTOB, YTO JIacT
0oOy4JaronmmMcsi BO3MOXHOCTh MPUOOpeCTH
HaBBIK CaMOCTOSATEILHOTO  PEIICHHUS




TEOPETUYECKOU poOJIEMBI, HAaBBIK
TreHepUpPOBaHUs U 0(HOPMIICHHUS COOCTBEHHBIX
U/IeH, HABBIK YBAKUTEIHHOTO OTHOIIEHUS K
qyXUM HuaesM, OoGOpMICHHBIM B paboTax
IPYTUX HCCIIEI0BATENEH, HABBIK MMyOIUIHOTO
BBICTYIUICHUS nepen ayJIuTOpHEi,
apTyMEHTUPOBAHUS W OTCTaWBAaHHUS CBOCH
TOYKH 3PEHUSL.

Crpoenue u
(GYHKINUU KIIETOK.

- TpPUBJICYCHUE BHUMAaHUS OOY4YaIOIIMXCSA K
LIECHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha ypPOKax
ABJIGHUHM, oOpraHu3anuss HuX paboTbl ¢
MOJIy4aeMOM Ha YPOKE COLMAJIbHO 3HAYMMOU
uHpopManmeii —  HUHUOUUpOBaHHE €&
00CyXeHus, BBICKa3bIBAHUS
oOy4aronIMMHUCS CBOEr0 MHEHHsSI 10 €€
NOBOJy, BBIPAOOTKM  CBOEr0 K  HEW
OTHOILICHHUS

16

PasmHoxeHnue
OPTraHUu3MOB.

- MpUBJICYECHUE BHUMAaHUS OOYYaIOIIMXCSA K
LIEHHOCTHOMY aCIIEKTy U3Y4aeMbIX Ha YPOKax
SABJICHUM, OpraHu3amus HuX paboThl C
IIOJIy4aeMOM Ha YPOKE COLIMAJIbHO 3HAYUMOMN
uHpopmaleii —  WHUNUUpPOBaHUE €&
oOcyXIeHus, BBICKA3bIBAHUS
oOyyarolmMuMUCs CBOEr0 MHEHUus 1o e€
NOBOAY, BBIPAOOTKH  CBOEr0 K  HEH
OTHOIIICHHUSI

NupuBuayanbHOe
pa3BuTHE
OpPraHU3MOB.
(oHTOTEHER)

- NPHUBJICYCHUEC BHUMAHHS OOYYaIONIMXCSA K
[ICHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha ypOKax
SBJICHUW, OpraHu3amus ©X paboTel ¢
I0JTy4aeMOW Ha YPOKE COIMAIbHO 3HAYMMOK
uHpopmaleii  —  UHUOUHUpPOBaHUE €&
00CyXIeHus, BBICKQ3bIBAHMS
0oOyJaloImMUMHUCS CBOEr0 MHEHHUS II0 €
MOBOJY, BBIPAOOTKM  CBOETO K  HEW
OTHOIIIEHHS

20

OCHOBHbBIE TOHATUA
T€HETUKH

- INPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX

dbopm paboThI c 00y4YaromMUMUCS:
WHTEIUICKTYaJbHBIX UTpP, CTHUMYJIHUPYIOIINX
MO03HABATEIbHY IO MOTHBAITHIO

oOyJaromuxcs; TUIaKTHIECKOTO TeaTpa, TIe
NOJlydeHHbIE  HA  ypOKe  3HAaHHA
OOBITPBHIBAIOTCS B TeaTpaJIbHbIX
MIOCTAHOBKAaX; JUCKYCCHUW, KOTOpBIE JarOT
0oOy4JaronmmMcsi BO3MOXHOCTh MPUOOpeCTH
OTBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa;




IpynmoBoil paboThl WM pabOTHl B Mapax,
KOTOpBIE ydYaT OOyYaromuXcsi KOMaHIHON
paboTe © B3aUMOJCIHCTBUIO C JAPYTHUMH
00yYaroIUMuCH,

10

3aKOHOMEpPHOCTHU
HacJIEJOBaHMsI
IPU3HAKOB.

- TpUMEHEHHWE Ha YPOKEe HWHTEPAKTUBHBIX
dbopm paboThI c 00y4YaromMUMHUCS:
UHTEJUIEKTYaJbHBIX WIpP, CTUMYJIHMPYIOIIUX
[O3HABAaTEJbHYIO MOTHBALIHIO
oOyuaromuxcs; JUIaKTUYECKOTo TeaTpa, IIe
NOJyuyeHHblE  HAa  YpOKe  3HaHuUd
OOBITPBIBAIOTCS B TeaTpaIbHBIX
MOCTAHOBKAaX; JHCKYCCHW, KOTOpbIE JaroT
oOydaromuMcsi BO3MOXKHOCTb MPHOOpECTH
OTBIT BEJACHUS KOHCTPYKTHBHOIO JHAjora;
rpynmnoBoil pa®oTel WM paboOThl B Mapax,
KOTOpBIE ydYaT OOyYaromMXcsi KOMaHIHON
paboTe © B3aUMOJCICTBUIO C JAPYTHUMH
00y4JaroIIUMHCH,

12

11

3aKOHOM€pHOCTI/I
N3MCHYUBOCTHU.

- TpPUMEHEHUE Ha YPOKE HWHTEPAKTUBHBIX
dbopm paboThI c 00y4arOIIMMHUCS:
UHTEJUICKTYaJbHbIX UTP, CTUMYJIUPYIOIINX
M03HABATEIIHLHYO MOTHBAITHIO
o0y4Jaronuxcsi; TUAAKTUYECKOro TeaTpa, TIie
MOJlyYeHHBIE  HAa  ypoOKe  3HaHUA
OOBITPBIBAIOTCS B TeaTPATbHBIX
MIOCTAHOBKAaX; JTUCKYCCHUW, KOTOPBIC JaroT
00y4JaronMMcsi BO3MOXHOCTh TMPHOOpECTH
OMBIT BEACHUS KOHCTPYKTHBHOTO JIHAjIOra;
IpyNIoBol paboTel WM PabOTHl B IMapax,
KOTOpBbIE ydYaT OOyYaromMXCsi KOMaHIHON
paboTe © B3aUMOJCHCTBUIO C JPYyTUMH
00yYaIOIMUMHCS;

12

OCHOBBI CEIEKIINH.

- NPUMEHEHUE HA YPOKE HHTEPAKTUBHBIX

dbopm paboTHI c O0yJarOIIMHUCS:
UHTEIUICKTYaIbHBIX HWIP, CTUMYJIHPYIOIIAX
NIO03HABATEIIbHY IO MOTHBAIIHIO

oOyJaromuxcs; JUAaKTHYECKOTO TeaTpa, Te
MOJlyYeHHBIC  HAa  ypoKe  3HaHUA
OOBITPBIBAIOTCS B TeaTPaTbHBIX
IIOCTAaHOBKAaX; JUCKYCCHUH, KOTOPBIC JaroT
o0yJaromuMcsi BO3MOXKHOCTh MPHOOpPECTH
ONBIT BEJEHUS KOHCTPYKTHBHOTO JHAjora;
rpynmnoBoil paboTel WiuM paboOThl B Mapax,
KOTOpbIE ydYaT oOOydYaromuxcsi KOMaHIHOU
paboTe © B3aUMOJCHCTBUIO C JPYTUMH




00yJaIOIUMUCS;

11 kiaace

13

3aKOHOMEpPHOCTHU
pPa3BUTHSA KUBOU
IPUPO/IBIL.
BOIIOIIMOHHOE
yUEHHUE.

NPHUBJICUCHUEC BHUMAHUSA OOyYaAOMIMXCA K
IIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypOKax
SBJICHWM, OpraHu3amus uX paboThl ¢
MIOJTy4aeMOi Ha ypOKe COIMAIbHO 3HAYUMOM
uHpopMaIMeli —  WHUIUUpOBaHHME  e€
oOcyXIeHus, BBICKa3bIBAaHUS
OoOy4YaronMMHUCs CBOET0 MHEHHsSI T0 €€
MOBOJy, BBIPAOOTKM  CBOETO K  HEW
OTHOIIEHUS

26

14

MaxkposBoJronus.
buonornueckue
MOCJIEICTBUS
npUOOpeTeHUS
PUCTIOCOOICHH.

WHUIUHPOBAHUE u OIJIEPIKKA
U CCIIEN0BATEIBCKOM JEATENBbHOCTH
oOy4Jaronuxcss B paMKax peaju3alud UMU
WHIMBUTY AJTbHBIX u TPYIIIOBBIX
UCCIICIOBATEICKUX IPOCKTOB, YTO JIacT
o0ydaromuMcsi BO3MOXKHOCTh  MPHOOpECTH
HaBBIK CaMOCTOSITENILHOTO  PEIICHUS
TEOPETUYECKON po0JIeMBl, HaBBIK
TeHepUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX
U7eil, HaBBIK YBAXUTEIBHOTO OTHOIICHUS K
qy)KUM #nesM, o(opmiieHHBIM B paboTax
JIPYTUX UCCIeA0BaTeNeH, HABBIK MyOIUIHOTO
BBICTYTUICHUS nepen ay IUTOPHEH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOCH
TOYKH 3PCHHUSL.

23

15

Pa3Butue xn3HU HA
3C€MIIC.

NPUMCHEHHUE Ha YPOKE MHTEPAKTUBHBIX (popm
paboTHI ¢ 00YUYAIOIITUMUCS
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOITUX
MO3HABATEIFHYI0 MOTHBAIUIO
oOyuaroluxcs; TUAaKTHYECKOro Tearpa, rie
MOJIy4CHHBIC HA YPOKE 3HAHUS ,
OOBITPBIBAIOTCS B T€ATPATBHBIX
MOCTaHOBKAX; IMCKYCCHUI, KOTOpPbIE AIOT
00y4aromuMcsi BO3MOKHOCTh IPHOOPECTH
OTIBIT BE/ICHUSI KOHCTPYKTUBHOTO IMAJIOra;
IpyNnoBoil paboThl WM pabOTHI B apax,
KOTOpBIE yuaT 00y4aronnxcss KOMaHIHON
paboTe 1 B3aMMOJICHCTBHIO C IPYTUMHU
00yYJarOIIUMUCS

11

16

[IpoucxoxaecHue
YeJIOBEeKa.

NpPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (PopM
paboThI ¢ 00YUYaIOIIUMHUCS:
WHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOITUX
MO03HABATEIFHYI0 MOTHBAIUIO
oOyuaronmxcs; TIAKTHUECKOTo Tearpa, rie

10




MOJTyYeHHbIC HA YPOKE 3HAHHUS ,
OOBITPBIBAIOTCSA B T€ATPAIbHBIX
[IOCTAHOBKAX; IUCKYCCHI1, KOTOPBIE Jat0T
00y4aronmmcsi BO3MOXHOCTb PUOOpECTH
OMBIT BEJICHUSI KOHCTPYKTUBHOTO JUAJIOra;
IpyNnoBoil paboThl WK pabOTHI B Mapax,
KOTOpbIE yyaT 00y4aromMuXcs KOMaHIHON
paboTe 1 B3aMMOJECICTBUIO C IPYTUMHU
00yJaroIMUMuUCs

17

bruocdepa, eé

CTPYKTypa H
byHKIIH.

UHULMUPOBAHUE " HOJJIEPIKKA
UCCIIEI0BATEIbCKON NEeATENBHOCTH
oOydarolmuxcss B paMKax pealu3alud UMU
WUHIUBUIY ATTbHBIX U IpyIIOBBIX
UCCIIEIOBATEIBCKUX TPOEKTOB, YTO JIACT
o0y4aromumcsi BO3MOYKHOCTb  IIPHOOpeCcTH
HaBbIK CaMOCTOATEILHOTO  PEIICHHUS
TEOPETUUECKOU npo0JIeMBbl, HaBBbIK
reHepUpOBaHUs U OPOPMIIEHUSI COOCTBEHHBIX
U/IeH, HABBIK YBAKUTEIBHOI'O OTHOILIEHUS K
qy)KUM HuaesIM, OQOpMIEHHBIM B paboTax
JPYTUX HCCIIEeI0BaTENE!, HAaBbIK MMyOJIUYHOTO
BBICTYIIJICHUS nepexn ay IUTOPHEN,
apryMEHTUPOBAHUSI W OTCTaMBAHUS CBOEU
TOYKH 3PEHMUSI.

18

KusHp B
CcoO00IIIeCTBAX.
OCHOBBI DKOJIOTHH.

WHUIUAPOBAHUE u OIJIEPIKKA
U CCIIEN0BATEIBCKOM JEATENBbHOCTH
oOy4Jaronuxcsi B paMKax peaau3alud UMU
WHIMBUTY AJTbHBIX u TPYIIIOBBIX
UCCIICIOBATEIBCKUX IPOCKTOB, 4YTO JIacT
o0yJaromuMcsi BO3MOXKHOCTh MPHOOpPECTH
HaBBIK CaMOCTOSITENILHOTO ~ PEIICHUS
TEOPETUYECKON po0JIeMBl, HaBBIK
TeHepUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX
U7eil, HaBBIK YBAXUTEIBHOTO OTHOIICHUS K
qy)KUM #nesM, o(opmiieHHBIM B paboTax
JIPYTUX UCCIeA0BaTeNeH, HABBIK MyOIUIHOTO
BBICTYTUICHUS nepen ay IUTOPHEH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOCH
TOYKH 3PCHHUSL.

11

19

buocdepa u
YEIIOBCK.
Hoocdepa.

BKJIIOUEHUE B YPOK UTPOBBIX MPOLIEAYP,
KOTOpPBIE IOMOTAIOT MOJAJAEPKATh MOTHUBAIIUIO
00yyJarommxcs K MoJTy4YeHUI0 3HaHUH,
HaJaXXUBAHUIO MMO3UTUBHBIX MEKINUYHOCTHBIX
OTHOILIICHUM B KJIacCe, IIOMOTaloT
YCTAaHOBJICHHUIO JOOPOKEIaTeIbHOM




atMocdepsl BO BpeMsi YPOKa;

20

buonuka. UCII0JIb30BaHUE COACPIKATEIIBHBIX
BO3MOXHOCTEH COiepKaHUs y4eOHOTO
peaIMeTa Yepe3 AEMOHCTPALUIO
00yyJarommumMcs IPUMEPOB OTBETCTBEHHOTO
IPaKIaHCKOT'O IMOBEJACHUS, TIPOSIBIICHUS
YeJIOBEKOJII00US U J0OOPOCEepACYHOCTH, Yepes
110100p COOTBETCTBYIOIIUX TEKCTOB JIJIs
YTeHUS, 337124 JIJIsl peIeHus, TPOOIEeMHBIX
CUTYaIMi JiyIsi 00CY>KJICHUS B KJ1acce

TemaTnueckoe nianuposanue 10 kaace

No
/i

Tema ypoka

Koin-
BO

COB

Brenenune. Mecto kypca «O011ast OM0I0THs» B CHCTEME
€CTEeCTBEHHO-HAYYHBIX JUCITUILINH, a TAK)Ke B OMOJIOTMYECKUX
Haykax. buoorus kak Hayka; mpeJIMeT U METObl U3yUYCHHS B
ounonorun. O61Iast OMONIOTHS — AUCITUIUIMHA, N3Yy4aromas
OCHOBHBIE 3aKOHOMEPHOCTH BO3HUKHOBEHHSI, PA3BUTHS U
nojiep>kanus )ku3HU Ha 3emiie. CBA3b OMOJIOTUYECKUX
JTUCITUIUIMH C IPYTUMU HayKaMu. Pos Ononoruu B
(GhopMUPOBAHWH HAYYHBIX MPEJICTABICHUN O MUPE.

lu

Yacre 1. IIpoucxoxaeHue U HayajJbHbIEe ITAalbl Pa3BUTHSA
JKM3HHU Ha 3emJie

124

Pa3zoen 1. Muoroo6pasue xuBoro mupa. OCHOBHBIE CBOWMCTBA
YKMBOU MaTepuu

Kuznp kak QopMa CymecTBOBaHHS MaTepUM; OIPEACTICHUS
MOHATHUS <OKW3HB». JKU3HP W KHBOE BEIIECTBO; KOCHOE U
OMOKOCHOE BELIECTBO OMOChepHI.

YpoBHU oOpraHuzanuv >KMBOM MaTepud ¢ MPUHIUIBI UX
BBIJICJICHUS, MOJIEKYJSIPHBIN, CYOKJIETOYHBIM, KJIETOYHBIH,
TKaHEBBIM W OpraHHbINA, OPraHU3MEHHBIN, MOIMYJISIIMOHHO-
BUJIOBOM,  OHWOIIEHOTHYECKHM U  OmochepHbIi  ypOBHH
OpraHu3alliy JKUBOTO.

EnvHCTBO XMMMYECKOTO COCTaBa »KMBOM MaTE€pPUH; OCHOBHBIE
TPyNIbl XUMUYECKUX JJIIEMEHTOB W MOJEKYJ, OOpa3ylomue
KUBOE BelecTBO onocdeprl. KiieTounoe cTpoeHne Oprannu3MoB,
Hacenstomux  3emuro. OOMeH BemiecTB  (MeTaboIM3M) U
CaMOpETYyJIAUS B OHOJIOTMUECKHX CHCTEMax; TIOHATHE O
TOMEOCTa3€ KaK YCJIOBUH CYIICCTBOBAHUS KUBBIX CHCTEM.

CaMOBOCHpOI/I?)BeI[CHI/IC; HACJICACTBCHHOCTh M HN3MCHYHMBOCTD




KaK OCHOBA CYLIECTBOBAHUS KUBOM MaTEPUH, UX MTPOSIBICHMS Ha
pa3IUYHBIX YPOBHSX OpPraHM3aluu KUBOro. Poct u pasBurue.
Pa3znpaxumocTs; GopMbl M30UpaTENbHON PEAKUUU OPraHU3MOB
Ha BHEIIHWE BO3JEWUCTBUSL (O€3YCIIOBHBIE M  YCJIOBHBIC
pedaeKchl; TAKCUCHI, TPOIU3MbI U HACTHH).

PUTMUYHOCTH MPOIIECCOB KUBHEACATETLHOCTH; OMOJIOTHYECKUE
PUTMBI M HX aJAITUBHOE 3HAadyeHue. JIMCKPETHOCTb »KUBOI'O
BEI[ECTBA M B3aMMOOTHOIIIEHUE YaCTU U 1I€JIOT0 B OMOCHCTEMaX.
DHEPro3aBUCUMOCTh JKUBBIX OPraHU3MOB; (HOPMBI TTOTPEOICHUS
DSHEPIUH.

Pazoen 2. Bo3SHUKHOBEHHUE KU3HU HA 3EMIIE

Mudonoruueckue IIPECTABIICHHUS. IIpencraBienus
Apucrorens, OMIEN0KIA U IPYTUX aHTHUYHBIX y4YeHbIX. [IepBbie
HAay4YHbIE TIOMBITKM OOBSICHEHUS CYIIHOCTH M Mpolecca
BO3HUKHOBeHUA ku3HU. OnbiTel @. Penu, B3rmsaasl Y. [Mapses,
J. Hunrema; skcnepumentsl JI. Ilacrepa. Teopuu BeuHoCTH
xu3Hu [. Puxtepa m apyrux ydensix (I'. T'empmromsi, I
Tomcon, C. Appennyc, I1. JIazapes).

MarepuaaucTuiecKue MpeaCcTaBICHUsI O BOSHUKHOBEHUH JKU3HU
Ha 3emue. IIpennochlIku BO3HMKHOBEHHUS JKM3HM Ha 3emiie:
KOCMHUYECKHE U IUIaHETapHbIE MPEANOCHUIKH;, XHUMHYECKHE
MPEANOCHUIKU SBOJIIOIHAHN MaTepuu B HaIpaBJICHUU
BO3HUKHOBEHHUS OPraHUYECKUX MOJIEKYJI: IEpBUYHAsA aTMocdepa
U DBOJIOLMS XUMHYECKUX HJIIEMEHTOB, HEOPraHUYECKUX U
OPraHMYECKUX MOJICKYJI Ha paHHUX dTamax pa3BUTHS 3eMIIH.

CoBpeMeHHbIE TMPEJCTABJICHUST O BO3HUKHOBEHUU KU3HH,
B3rsiabl O. Tldmrorepa, k. DmieHa. DBOTIOMUS XUMHAYECKUX
AJIEMEHTOB B KOCMHYECKOM TipocTtpaHcTtBe. (OOpa3zoBaHHE
IUIAHETHBIX CUCTEM.

10

[lepBuunas atmocdepa 3eMiu M XUMHUYECKHE MPEANOCHUIKU
BO3HMKHOBEHUS KU3HU. VICTOUHHKYU 3HEPTrUU U BO3PACT 3E€MJIM.
VYcnoBus cpeasl Ha apeBHed 3emie; teopus A. M. OmapuHa,
OIIBITHI C. Munnepa. Xumuyeckas DBOJIIOLMS.
HeOuonoruueckuii CUHTE3 OpraHMuYeCKUX COCIMHEHUM.

11

Tepmuueckas teopusi. Teopus aacopouuu. 3Hauenue padot C.
@okca u k. bepnana. Hwuskoremnepartyphas teopus K.
Cumonecky u @. Jlenema. KoanepBaTHble KalulMi M X
sBOJIIOLIMA. TEopuM MPOUCXOXKIEHUS MNPOTOOHONOIMMEPOB.
OBoJIOLMS MPOTOOMOHTOB.

12

Bo3HuKHOBEHHE YHEPreTHYeCKUX CHUCTEeM: Pojib mupodocdara.
O6pa3oBaHWe  IOJIUMEPOB; 3HAYCHHE  HeCIenUpUISCKOM
KaTaJIMTUIECKON AKTUBHOCTHU TIOJIATICTITUIOB.
CoBeplieHCTBOBaHME META0OJMYECKUX peakuuid. Ponb 3HEeprun
COJIHEYHOTO CBETA; BOZHUKHOBEHHE ()OTOCHHTE3A.




13

Havanbnbie ATaIbl OMoIOoTNYECKON 3BOJIIOLUH.
[Ipokaprornyeckue KiI€TKH. Teopuss CUMOMOTE€HETUYECKOTO
MIPOUCXOXKICHUS 3YKapUOTHUYECKOMN KJIETKH 151 ee
JI0Ka3aTeIbCTBA, BO3HUKHOBEHHE (POTOCHHTE3a, JYKapHOT,
MOJIOBOIO  MpoIlecca W MHOTOKJIETOYHOCTH.  Teopum
MIPOUCXOXK/ICHUSI MHOTOKJIETOUHBIX OopraHu3MoB (9. I'ekkenb, U.
M. Meunukos, A. B. l1BanoB).

Yacto I1. Yuenue o KiieTrke

374

Pazoden 3. Xumnueckas OpraHu3aius KJIETKU

134

14

DJIeMEHTHBIM  COCTaB  JKMBOTO  BemecTBa  Omocdephl.
PacnpocTpaHeHHOCTh 3JIEMEHTOB, WX BKJIaJ B 00pa3oBaHHE
)KUBOM  Matepu U  OOBEKTOB  HEXKUBOM  MPUPOJBIL.
MakposaeMeHTbl, MUKPO3JIEMEHThI; WX BKJIaJ B 00pa3oBaHUE
HEOPraHUYECKUX U OPraHMYECKHUX MOJIEKYJI KUBOTO BEIIECTBA.
Heoprannueckne MOJEKyJIbl JKUBOrO BellecTBa. Boja, ee
XUMHUYECKUE CBOMCTBA U OMOJIOTMYECKAsl POJIb.

15

Conu HeopraHm4eckux KHUCIOT, HMX BKJIaJ B o0ecredeHue
IPOLECCOB KU3HEACATEIbHOCTH M NOJIEpKaHUE TIOMEeoCcTasa.
Ponp KaTMOHOB W aHMOHOB B OO0ECIEUEHUH MPOILIECCOB
KU3HeneATeabHOCTH. (OCMOC M OCMOTHYECKOE JaBJICHUE;
OCMOTHYECKOE TMOCTYIUICHHE MOJEKyJl B KieTKy. bydepHbie
CUCTEMBI KJIETKH U OpraHU3Ma.

16

Oprannyeckne MOJIEKYJbl. buonmormdyeckue moimuMepel —
oenku. CTpyKTypHasi OpraHu3aiusi MOJeKy Oelika: epBUYHAs,
BapHaHTHl BTOPUYHOMN, TPETUYHAS ¥ YETBEPTUUHAS; XUMHUYECKHE
CBs3M, UX ynaepxuBatomue; ¢onauur. CpoiicTBa OEJIKOB:
BOJOPAaCTBOPUMOCTb,  TE€PMOJIAOMIBHOCTb,  IMOBEPXHOCTHBIN
3apsa M Apyrue; JaeHarypauusi (oOpatumass U HeoOpaTHMmasi),
peHaTypaius — OHOJIOTMYECKHM CMBICT M MPAKTUYECKOE
3Ha4YCHHE.

17

OyHkuuu OENKOBBIX MOJIEKYJ. buonornueckue KaTanu3aTopbl
— Oenku, ux KiaccuuKalus, CBOUCTBA U POJIb B 00ECIICUCHUH
MIPOLIECCOB KU3ZHEJIEATEITbHOCTH. Perynstopnas "
nHPOPMAITMOHHO-KOMMYHHUKAaTHBHAS poJib 0€JIKOB;
TPaHCIIOPTHBIE W JBHUTATeNbHbIE  OCNKH,  aHTHUTEJA.
JlaGoparopnass  pabora. dDepMeHTATUBHOE  paclIeIlJICHUE
NepoKcuaa BOAOpPOJAa B TKaHAX opraHuzma. OnpeneneHue
Kpaxmajia B paCTUTEJIbHBIX TKaHIX

18

VYrineBoasl B JKM3HM  PACTEHHM, JKMBOTHBIX, TpPUOOB U
MHUKPOOPTraHU3MOB. CtpykTypHO-GyHKIMOHATHHBIC
0COOCHHOCTH OpPraHU3aIMi MOHO- M IUCAXaPHUJIOB

19

Ctpoenue u Ouonoruueckas poib OHOMOIUMEPOB —
HOJIMCAaXxapyuI0B.

20

Kupbl — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX




MCM6paH N MCTOYHHUK DHCPIHUH.

21

Oco0OeHHOCTH CTPOEHHUS KUPOB U JIMIIOUIOB, JIEKALTUE B OCHOBE
uX (YHKIHMOHAIBHOM aKTUBHOCTHM HAa YPOBHE KIETKH U
1[EJIOCTHOT'O OpraHu3Ma.

22

HyknenHnossie KHUCJIOTHL. JTHK — MOJIEKYJIbI
HACJIEICTBEHHOCTH; UCTOPUS U3Y4YCHHUS. YPOBHU CTPYKTYpHOUH
OpraHu3alliy; CTPYKTypa MOJMHYKICOTHAHBIX IIeTel, MpaBUiIo
KOMILJIEMEHTapHOCTU — mnpaBuiio Yapradda, nBoiiHas cnivpaiib
(Jx. Yorcon u ®@. Kpuk); 6uonoruueckas posas JJHK.

23

['eneTnueckuii Ko, cBoWcTBA Kona. ['eH: cTpyKTypa U PyHKITNH;
reHsl, koaupytromre PHK, MoOWiibHbIE reHEeTUUECKUE ATIEMEHTHI.
I'enom; reHOM 4YeJIOBEKa.

24

PHK: wun(popmanmonusle, TpaHCIOPTHBIE, PUOOCOMANbHbBIE,
KATAJIMTUYECKUE U PETYIISITOPHBIE.

25

Penymukarus JIHK, nepemaua nacienctBeHHON WH(pOpMaruu
13 nokoJieHus: B nokosienue. JIP Penymnukanus JIHK

26

3adeT 1o TemMe «Y4eHHe O KIICTKE.)

Pa3zoen 4. Peanuzanus HacIeACTBEHHON MHGOPMAIIHH.
Metabonusm

27

COBOKYITHOCTh ~ peakmuii ~ OWOJIOTMYECKOT0  CHHTE3a —
IUTACTUYECKUM OOMEH, MJIH aHA0OJIN3M.

28

Perynsiius akTUBHOCTH T€HOB IPOKAPUOT; OIEPOH: OIEPOHBI
WHIYIIMOEIbHBIE U penpecruOe/IbHBIC.

29

Perynsiuus akTUBHOCTH TE€HOB 3yKapuoT. CTpyKTypHas 4acTb
reHa. PerynsTtopHas 4acTb T€Ha: IPOMOTOPBI, IHXAHCEPHI H
VHCYJISITOPBL.

30

[lepemaua HacienacTBeHHOW  wHpOpMaAMu W3 sAOpa B
IUTOIJIA3MY; TPAHCKPUMIUS, TPAHCKPUIILIMOHHBIE (HaKTOPHI.
Crpykrypa JIHK-cBs3eiBaromux OenkoB. Ilponeccunr PHK;
CIUIAaWiCUHT, aJbTEPHATHUBHBIM  CIUTANCUHT, OHOJIOrMYECKUM
CMBICJI M 3HAYCHUE.

31

MexanuzM obOecrieueHuss CHUHTe3a Oelika; TpaHCIALMs; ee
CYIIHOCTh U MexaHu3M, crabuwibHocTh MPHK u xoHTpoOsb
sKcrpeccuu TeHoB Kartanutuueckuii xapakTep peakiuii ooMeHa
BELIECTB. Peanuzanmst ~ HacnencTtBeHHOW — WHQOpMaIuu:
OMONOTUYECKUN CUHTE3 OENKOB U JIPYTUX OPTraHUYECKUX
MOJIEKYJI B KJIICTKE.

32

OHepreTuueckuii oOMeH; cTpykTypa U ¢pyHkuun AT®. Dramnsl
HPHEPreTUYecKoro oOMeHa. ABTOTPOQHBIA U TeTepOoTPOHBII
TUnbl oOMeHa. AHa’poOHOEe U a’poOHOE pacHieTieHUue
opranudeckux MoJekyid. I[loaroroBuTenbHBIM 3Tal, pPOJb
JM30COM; HemoJiHoe (OeckuciopoaHoe) pacuierienue. [lomHoe
KHUCIIOPOJHOE  OKHUCIICHHME, JIOKAJW3alksl  MpOILIECCOB B
MUTOXOHIPHUSIX.




33

dotocuHTE3; CcBeTOBasg (haza M OCOOCHHOCTH OpTraHH3aIllNH
TUJIAKOUOB TPaH, dHEpPreTHdYecKasl IEeHHOCTh. TemHoBas (Qasza
dboTOCHHTE3a, TIPOIECCHI, B HEH MPOTEKAIOIIUE, UCTIOIb30BaHHE
sHepruu. Tumbl (GOTOCHHTE3a W WCTOYHUKH BOAOPOJA IS
o0pa30BaHUS OPTaHWYECKUX MOJICKYJ, PEAKIMd CBETOBOW U
TeMHOBOM (ha3nl HOTOCHHTE3a. XEMOCHHTE3.

34

3ader mo Teme «Peanm3aius HacICACTBCHHOW WHMOpMaIuu.
MeTabous3m »

Pazoen 5. Ctpoenue 1 GyHKIIMU KIETOK

16 4

35

HpenMeT N 3aJa4d LUTOJIOTHH. MGTOI[BI N3Y4YCHUSA KIICTKU:
CBCTOBAad M OJICKTPOHHAA MHUKPOCKOIIUA, OMOXMMUYECKHE H
NMMYHOJIOTHYCCKHUC MCTOBI.

36

JIBa TUIa KIETOYHOM OpraHu3aluy: MOPOKAPUOTUYECKUE U
DYKapUOTUYECKHE KJIETKH. Crpoenue LUATOIJIA3MBI
OakTepHallbHOM KIIETKH. [ eHeTuyeckuid ammapar OaKTepuil;
OCOOCHHOCTH pealu3allid HaCJEeJACTBEHHOM HHQOpMaIUU.
OcobeHnHoctu KU3HEEATEIBHOCTH OaKTepHil.
CnopoobOpazoBaHue ¥ ero  OHOJIOTMYECKOE  3HA4YCHUE.
PasMHoxkeHne. MecTo u poJib MPOKaproT B OMOIIEHO3aX.

37

[uTomna3zma AYKapUOTHYECKOUN KJIETKHU. Opranesuibl
IUTOIIa3MBbl, UX CTPYKTypa u pyHkuuu. Jlaboparopnas padoTa.
N3ydyeHne CTpoeHUs PACTUTEIBHOM M KMBOTHOM KIIETKH IO
MUKpockonoMm. HaOmroneHue 3a JABMXKEHHEM LIMTOIUIa3Mbl B
PACTUTENIbHBIX KIETKaX.

38

MeMOpaHHBI MPUHIMIT  OpPTaHM3AIlMU  KIIETOK, CTPOCHUE
OMOJIOTMYECKOM MeMOpaH#I, MopdoornyecKue U
(GyHKIIMOHATBHBIE  OCOOCHHOCTH  MEMOpaH  pa3jMYHBIX
KJICTOYHBIX CTPYKTYD.

39

Hapyxnas HUTOIIJIa3MaTHIeCKas MeMOpaHa,
SHJIOIUIa3MATUYECKasi CeTh, amnmnapar [oJbIKH, JHU30COMBI;
MEXaHHW3M BHYTPUKJIECTOYHOT'O MHUIEBAPEHMUSI.

40

KierouHoe sapo — LEHTp yHpaBieHUS KU3HEAEATEIbHOCTHIO
kieTkd. CTpYKTypbl KIETOYHOIO sijipa: siiepHas o000JIOUKa,
XpoMaTuH (T€TepOXpOMATHH M  3YXPOMATHH), SIPBIIIKO.
Kapuomnnasma; XMMHYEeCKMH cOCTaB W 3HA4YeHUE IS
KU3HEeAeATenbHOCTH  snpa. JuddepenumanbHas akTUBHOCTD
I'€HOB; 9YXpPOMAaTHH.

41

Xpomocombl. CTpyKTypa XpOMOCOM B pa3jWyHbIC MEPUOJIbI
KU3HECHHOTO  I[MKJIAa  KIETKW;  KapHUOTHUIl, TMOHATHE O
FOMOJIOTHYHBIX XpoMoOcomax. JIMIUIOWAHBIA W TaIlUIOWJIHBIN
Ha0OPBI XPOMOCOM

42

MUTOXOHIpUM  —  DHEPreTUUYECKUE  CTAHLIHUU  KIETKH;
MEXaHHU3MBbI KJIETOYHOIrO JIbIXxaHus. PUOOCOMBI U HMX ydyacTue B
npoleccax TpaHcsiiyuu. KieTouHbIi HEHTP.




43

Opra"Houbl JIBUXKEHUSA: KIYTHUKA M pecHUYKH. LluTockerner.
CnenuanbHble  OPaHOUILI  LUTOIUIA3MBI:  COKPATUTEJbHBIC
BaKyoJd U Jp. BzaumopeiicTBue OpraHowioB B 00€CICUCHUU
MPOIIECCOB MeTaboIU3Ma.

44

Knerkm B MHOrokinerouHom  opranusme. Ilonstue o
muddepeHIMpoBKe  KIETOK MHOTOKJIETOYHOTO  OpraHu3Ma.
JKu3HeHHBIH 1WKI KJIETOK. TKaHM oOpraHu3aMa ¢ pa3HOU
CKOPOCTBIO  KJIETOYHOTO  OOHOBJICHUS:  OOHOBIISIOLIUECS,
pacTtyume U CTaOUIIbHBIE. Pa3zmHoOxkeHue KJIETOK.
MurtoTuyeckuii MUK uWHTepda3za — TMEPHOJ IOATOTOBKH
KJIETKH K JeneHnto, peayrukanus JTHK.

45

Mwuto3, $a3zbl MHTOTHYECKOTO JENEHUS U TMPeoOpa3oBaHUS
XpOMOCOM B HUX. MexaHu3M 00pa3oBaHUsl BEPETEHA JCJICHUS U
PACXOXKJICHUS JOUEPHUX XpoMOcoM B aHadaze. buonornueckuit
CMBICIT MHTO3a. buojormdyeckoe 3HaueHHe MHUTO3a (Oecrmosoe
pa3MHOXXEHHUE, POCT, BOCIOJHEHHUE KIETOYHBIX IOTEPh B
(U3MOJIOTHYECKHUX U NMATOJOTHUYECKUX YCIOBUSIX).

46

Perynsiuus JKA3HEHHOrO [MKJIA KIETKM MHOTOKJIETOYHOTO
opranuszma. @akropsl pocta. 3anporpaMMUpPOBaHHAS KIETOYHAS
rubenp — amomnTo3; peryianus amnomnTo3a. [lonstue o
pereHepanuu.  HapyuieHus  MHTEHCUBHOCTHM  KJIIETOYHOI'O
pa3MHOXEHHUST W  3a00JICBaHMS YEJOBEKA W  KUBOTHBIX:
TpopuUeCcKue S3BBI, TOOPOKAYECTBEHHBIE W 3JIOKAYECTBEHHBIE
ONYXOJIH U JIp.

47

OcOOEHHOCTH CTPOCHMSI PACTUTENBHBIX KJIETOK; BaKyOJId U
miacTuabl. Buael miuactua; ux CTpykKTypa M (PyHKIIMOHAJIbHbBIE
ocobeHHocTH. Knerounass creHka. OCOOEHHOCTH CTpPOEHUs
KJIETOK Tpu0OOB. BritoueHus, 3HaueHUE U pojib B METa0OIU3ME
KJIETOK.

48

Knerounass Teopusi ctpoeHuss opranu3moB. Vcropus pas3Butus
KIeTouHor Teopuun; padbotel M.IlIneiinena, T. IlIBanna, P.
bpoyna, P. BupxoBa u apyrux ydeHbix. OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPHUU; COBPEMEHHOE COCTOSIHUE KIIETOYHOU TEOPUU
CTPOEHHUSI OpPraHW3MOB. 3HAYEHHUE KJIECTOYHOM TEOPUH A
pa3BUTHS OUOJIOTHH.

49

Bupychl — BHYTPUKIETOYHBIE Tapa3uThl HA TEHETUYCCKOM
ypoBHE. OTKpBITHE BHPYCOB, MEXaHHM3M B3aUMOJICHCTBUS
BUpYyca M KJIETKH, MHGEKIMOHHBIN Tpouecc. BepTukanbHbiii u
TOPU3OHTAIBHBIM THUI TIEpeladyd BHUPYCOB. 3a0oyieBaHUS
KUBOTHBIX W pACTEHUH, BbI3bIBa€Mble BUpYycamH. BupycHbie
3a00JieBaHUs, BCTPEYAIOIIMECS Yy 4YEJIOBEKa; TPHIIN, TenaTurT,
CIINJ. bakrepuodaru. Ilpoucxoxkaenue BupycoB. Mepbl
PO HIIAKTHKY PACTIPOCTPAHCHHSI BUPYCHBIX 3a00JICBaHUM.

50

3auet no Teme «CTpoeHue u QYHKIIUU KIETOK»
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Pazoden 6. PazMHOKEHUE OPraHU3MOB

74

51

@opmbl  0eCnoIOr0 Pa3sMHOMKEHUSA: MHUTOTHYECKOE JICIICHHE
KJIETOK OJHOKJIETOYHBIX; CHOPOOOpa30BaHME, IOYKOBAHUE Y
OJIHOKJIETOYHBIX u MHOTOKJIETOUHBIX OpraHU3MOB;
BEreTaTUBHOE  pa3MHOXKeHUe. buojormueckuii cMmpica U
HBOJIFOLIMOHHOE 3HaYeHHE OECOI0ro pa3MHOKEHHUSI.

52

[TonoBoe pa3MHOKEHUE PACTEHUN U )KUBOTHBIX; OMOJIOTHYECKUI
cMmblci. [TapreHorenes.

53

['amerorene3. Ilepuonpl oOpa3oBaHHsA MOJOBBIX  KJIETOK:
pasmHoxkeHue u poct. Ilepuon co3peBanust (Meiio3); mpodasza-1
M TpolecChl, B HEW  MNPOUCXOMSIIME:  KOHBIOTAIMS,
KpOCCUHTOBep. MexaHu3M, TEeHETUYECKUE TIOCIEACTBUS U
OMOJIOTMYECKUI  CMBICI  KpPOCCHHroBepa.  buonormueckoe
3HAYCHHUE U OMOJIOTMYECKUM CMBICI MEi03a.

54

[lepron dopMupoBaHHsI TOJOBBIX KIETOK; CYIIHOCTh H
ocobeHHocTH TeueHus. (OCOOEHHOCTH cCliepMaToreHe3a u
OBOI'€HE3a.

55

OcemeHeHHE | OIUIOAOTBOpPEHHE. MOHO- M TIOJIUCIICPMHUS;
OMOJIOTUYECKOE 3HAUCHHE.

56

HapyxHoe M BHyTpeHHEE OIUIOJOTBOPEHHE. OBOJIIOLIMOHHOE
3HA4YEHHE NOJIOBOTO Pa3MHOKEHMSL.

57

3adger o Teme «Pa3MHOKEHHE OpraHu3MOB»

Pazoen 7. IHnuBUIyaabHOE pa3BUTHE OPraHU3MOB

58

«Acropusa passutus xuBoTHbix» K. M. bapa u yuenue o
3apOJIBIIIEBBIX JTUCTKAX. DBOJIIOIMOHHAS SMOPHOJIOTHS; paOOThI
A. O. Kosanesckoro, 1. 1. MeunukoBa u A. H. Cesepiiona.
CoBpeMeHHbIE TMPEJCTABICHUS O 3apOJBIIIEBBIX JIUCTKAX.
[lpuHuunel  pa3BuUTUS OECHO3BOHOYHBIX U MO3BOHOYHBIX
KUBOTHBIX.

59

Tunel SULEKIETOK; MOJSAPHOCTb, PACHPENCICHUE KEITKA U
IreHEeTUYECKUX JieTepMUHAHT. OO00JI0YKM siIa; aKTUBAIMS
OIUIOIOTBOPEHHBIX SIUILIEKIETOK K PA3BUTHIO.

60

OCHOBHBIC 3aKOHOMEPHOCTH JIPOOJICHHUS; TOTHIIOTCHTHOCTH
OylacToMepoB; 00pa30BaHWE OJHOCIOWHOTO 3apojplllia —
0J1acTyJIbL.

61

[acTpynaums; 3aKOHOMEPHOCTH 0OOpa3oBaHUs JBYCIOHMHOTO
3apOJIblllIa — TacTPYJIbL.

62

3apoAdpbllieBble JIMCTKU U WX JajbHedmas audgepeHupoBKa;
TOMOJIOTHSI 3aPOBIIEBBIX JUCTKOB.

63

[lepBuunblli opraHoreHe3 (HEUpyJSIUs) ¢ JajJbHEHIIAas
b depeHIIMpoBKa TKAHEH, OpraHOB U CUCTEM.

64

Perynsauus »>MOpHOHAIBLHOTO pa3BUTHS; JAETEPMUHALAA U
SMOpUOHATbHAS MHAYKITHSL.




65

I'eHeTHYECKHI KOHTPOJIb PA3BUTHSL.

66

Ponr HepBHONW U SHIOKPUHHOM CHCTEM B 00€CICUCHUU
AMOPUOHAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

67

3aKOHOMEPHOCTH MOCTAIMOPHUOHAIBHOIO MEpUoAa Pa3BUTHA.
[Ipsimoe pa3BuTHE; OOPENPOAYKTUBHBIA, PENPOAYKTUBHBIA U
NOCTPENPOAYKTUBHBIN niepruobl. CTapeHue u cMepTh; OMOIOTus
IIPOJIOJKUTEIIbHOCTH JKU3HMU.

68

Hempsimoe pa3BuTHe; TOJHBIA W HEMOJHBIM MeTamopdo3s.
buonornyeckuii cmbicn paszButus ¢ meramopdoszom. Craguu
MOCTAMOPUOHANIBHOTO PA3BUTUS TIPU  HEOPSIMOM  PAa3BUTUHU
(JINYMHKA, KYKOJIKa, UMMAro).

69

CxonctBo  3apoablieil W SMOpPUOHANIbHAs — JUBEPIrEHIIMS
npu3HakoB (3akoH K. bspa). buorenermueckuii 3akon (D.
I'exkens u K. Mromnep). Pabotsl akagemuka A. H. CeBepiioBa
00 YMOpHOHATLHOM H3MEHYNBOCTH.

70

Ponb  (akTopoB okpyxkaromeid cpenbl B AMOPHOHAIBHOM
pPa3BUTHUH OpPTaHU3MA.

71

Ponb (dakTopoB OKpyKamIiei cpenbl B MOCTIMOPHOHATHLHOM
Pa3BUTHH OPTaHHU3MA.

72

Kputnueckue nepnoabl pa3BUTHSL.

73

Bnusgnue n3ameHennii romeoctaza OpraHu3Ma MaTepu U IUI0Ja B
pe3yibTare BO3JICUCTBUS TOKCHYECKUX BEIIECTB (TabayHOTO
JIbIMa, AJIKOTOJIsI, HAPKOTUKOB U T. JI.) Ha X0/ SMOPUOHAIILHOTO U
NOCTAOMOPUOHAIBHOTO ~ MEPUOJOB  pPa3BUTUS  (BPOXKIICHHBIE
YPOJICTBA).

74

IlosTve © pereHepauuu; BHYTPUKIIETOYHAs, KJIETOYHAS,
TKaHEBass W OpraHHas pereHepaunus. dusznonoruyeckas
pereHepanusi.

75

PenapatuBHasg pereHepauus. OBOJIOLHS CIOCOOHOCTH K
pereHepaluy y N03BOHOYHBIX JKMBOTHBIX.

Yacrtp IV. OCHOBBI reHETHKH U CeJIEKIIHH

254

Pa3zoen 8. OcHOBHBIE TOHATUS T€HETUKA

29

76

[IpencraBieHus APEBHUX O POJCTBE M XapaKTepe Nepenadut
NMpPU3HAKOB M3  TIOKOJEHHUS B  TMOKOJEeHue.  Barmisasl
CPEIHEBEKOBBIX  YYEHBIX Ha  MPOIECCHl  HACIEAOBaHUS
npu3HakoB. McTopus pa3BUTHS T€HETHKHU.

77

OCHOBHBIE TIOHSTHS T€HETUKU. [Ipu3HaKuM W CBOMCTBA; T'€HBI,
aJUIeJIbHBIE  TE€HBI. ['oMO3UTOTHBIE W TE€TEPO3UTOTHHIE
opra"u3Mbl. ['eHOTHI M PEHOTHIT OpraHu3Ma; TeHOhOH]I.

Pazoden 9. 3aKkOHOMEPHOCTH HACJICIOBAHUSI TPU3HAKOB

124

78

Metoibl U3y4YEeHUs HACJIEICTBEHHOCTH U U3BMEHUYMBOCTH. YucTas
JUHUA: 1opoaa, copT. IlpyHOMIIBI W XapakKTEpUCTHKA
ruOpugoigorndyeckoro  meroma  I'.  Menngena.  Jlpyrue
T€HETUYECKUE METOJbI: IIMTON€HETUYCCKUM, T€HEaJOTHYECKHM,




MeTobl uccuenoanus JJHK

79

3aKOHOMEPHOCTH HACl€JIOBaHUS TMPU3HAKOB, BbIsABICHHBIE .
Mengenem. MonorubpugHoe ckpeniuBanue. [lepBbiii 3aKkoH
Mennenss — 3akoH gomuHupoBaHus. JlaGopatopHas pabota
«PelieHne reHeTHYEeCKUX 3a]1a4 3a7au»

80

[lonHoe W HeMoOJHOE JOMUHUPOBAHHME, MHOXXECTBEHHBIN
alenu3M. AHanuzupyroiiee ckpemmuBanHue.  JlaGoparopnas
pabora «PernieHre reHeTHYeCKUX 3a1a4 3a71a9d»

81

Bropoii 3akoH MeHaenss — 3aKOH paCIICIUICHHUS. 3aKOH
YUCTOTHI TaMeT W €ro IHUTOJOTHYeCKoe O0OOCHOBaHUE.
JlaboparopHas paboTa «Permenne reHeTHIeCcKuX 3a1a4 3a/1au»

82

JluruOpuaHOe W TOJUTHOPUIHOE CKPEIIMBAHUE; TPETHH 3aKOH
Menaens —  3aKOH  HE3aBUCHMOTO  KOMOWHHpOBAHUSI.
JlabopaTopHas paborta «Pemenne reHeTHYeCKUX 3a1a4 3a1a9»

83

XpOMOCOMHAasi TEOPHUSI HACIEACTBEHHOCTH. ['pymIbl cUErIeHUs
reHoB. CUEIJIEHHOE Haclel0BaHue NpH3HAaKoB. 3akoH T.
Moprasa.

84

padoTl

[TonHOE ¥ HEMOJIHOE CLIETNIEHUE T€HOB; PACCTOSIHUE MEXKTY
reHaMHu; TEeHETUYECKHE KapThl XpoMocoMm. JlaGopaTopnas
a «PenieHre reHeTUYECKUX 3aJ1a4 3a/1a9»

85

I'eneTnyeckoe  ompeneneHue  Ioja;  FOMOTAMETHBIM M
reTEPOraMeTHBIA MOJ. ['eHeTHdeckas CTPyKTypa IIOJIOBBIX
xpoMocoM. HacnenoBaHne NMpU3HAKOB, CLUEIUICHHBIX C IIOJIOM.
['eHETHYECKHE KAPThl XPOMOCOM YEJIOBEKA.

86

XapakTep HacleZJOBaHUS MPHU3HAKOB y dUeJoOBeKa. [ C€HHbIE H
XpPOMOCOMHBIE aHOMAJIMM YeJIOBEKa U BBI3BIBAEMbIE HMHU
3a0oneBanusi.  Mepbl  TpPOQUIAKTHKKA  HACJIEACTBEHHBIX
3aboneBanuii uyenoBeka. Jlabopatopuas pabota. CocraBiieHue
POJIOCTIOBHBIX

87

I'eroTun kak nenoctHas cucreMa. B3auMoIelicTBHUE aJlIETLHBIX
(IOMHHUpPOBaHUE, HEIIOJIHOE JTOMUHUPOBAHHUE,
KOJIOMHHHUPOBAHUE U CBEPXJOMUHHPOBAHHE)

88

BBaHMOHCﬁCTBHG HCaJJICIIbHBIX (KOMHJ’ICMGHTapHOCTB,
OIIUCTa3 u HOHI/IMepI/Iﬂ) I'CHOB B OIIPCACJICHNUHN ITPHU3HAKOB.

89

[InefioTponusi. JKCIPECCUBHOCTh U IEHETPAHHOCTh I'€HA.

Pazoen 10. 3aKkOHOMEPHOCTH U3MEHUYMBOCTH

90

OcHoOBHbIE dbopmbl V3MEHYHUBOCTH. ['eHoTHIMUECKAsT
M3MEHUYMBOCTh. MyTanuu. [ €eHHbIe, XpOMOCOMHBIE U TEHOMHBIE
MYyTaluu

91

CaolicTBa MyTaluii; COMaTUYECKUE U T'€HEPATUBHBIE MYyTallMH.
Heurpansubele myrtauuu. [lomyneranbHble W JIETAbHBIC
MyTanuu. [IpuauHbBl M YacTOTa MyTaluii; MyTareHHbIe (paKTOpEL.

92

OBOJIIOIIMOHHASA pOJb MYyTallMil; 3HAYEHUE MYyTalWil IS
MPAKTUKH  CEIbCKOTO  XO34McTBA U OMOTEXHOJIOTHHU.




MyTareHnsbie haKTOPBHI.

93

KomOunaTuBHasT HW3MEHUYMBOCTh. YPOBHM  BO3HUKHOBEHHS
pa3IUYHBIX KOMOHWHAIMM TE€HOB U HUX POJb B CO3JaHUU
TeHETHYECKOTO pazHooOpazus B npejenax BHJIA.
DBOIIOLMOHHOE 3HAUEHNE KOMOMHATUBHON N3MEHUYUBOCTH.

94

deHoTUNHYECKAS, WIA MOIU(GUKAIIMOHHAS, HW3MEHYUBOCTD.
Ponp ycnoBuii BHEmIHEH cpelbl B pPa3BUTHM U MPOSBICHHUU
MPU3HAKOB u CBOMCTB. CBoiicTBa MOAU(DUKAITAN:
ONPENEIEHHOCTh  YCJIOBUAMM  CpEelbl,  HaIPABJICHHOCTb,
IpYNIOBOM XapakrTep, HeHacinenyemocts. Hopma peakuuu;
3aBUCUMOCTh OT F'€HOTUNA. YTIPABJICHUE JOMUHUPOBAHUEM.

95

Craructuueckue 3aKOHOMEPHOCTH MOAU(PUKALIMOHHON
M3MEHYMBOCTH; BAPUALIMOHHBIN Pl U BapUallMOHHAS] KPUBAs.
JlaGoparopnas pabota. M3ydyenue mszmenuuBoctu. [loctpoeHue
BapUAllMOHHOM  KpUBOM  (pa3Mepbl  JIUCTbEB  PACTECHUH,
AHTPOMIOMETPUUECKHE IAHHbIC YUAIIUXCSl)

Pazoen 11. OCHOBEI CeIEKIINU

96

Coznanve mopo1 KUBOTHBIX M COPTOB pacTeHuil. PasHooOpaszue
U  TNPOAYKTUBHOCTb  KYJBTYPHBIX  pacreHudd.  LleHTphl
MIPOUCXOXKICHUS U MHOTO0Opa3usl KyJIbTYPHBIX PACTCHHUMA. 3aKOH
TOMOJIOTHYECKHX PSAJIOB B HACJIEACTBEHHON N3MEHUYUBOCTH.

97

Metoapl  celeKIMU pacTeHUd U  IKUBOTHBIX: OTOOp WU
rubpuauzanus;  Gopmbl  orOopa  (MHAMBUIAYAIbHBIM U
MaccoBblif). OTnaneHHas TrUOpUAM3alUs; SIBJICHUE TeTepo3uca.
VcKyCCTBEHHBIN MyTareHes.

98

Cenexkuuss MHUKpOOPraHU3MOB. BHOTEXHOJIOTUSI M T€HETHYECKast
umxkeHepus. Cenekiuss MHKpPOOPraHW3MOB Il MHILEBOM
IIPOMBILJIEHHOCTH; IIOJIYy4Y€HUE JIEKAPCTBEHHBIX IIPENapaTos,
OMOJIOTUYECKUX PETYJIATOPOB, AMHUHOKHCIIOT.

99

JIoOCTMKEHUsT W OCHOBHBIE  HANPaBICHUS  COBPEMEHHOMN
CEJICKIIMU. Y CHEeXU TPAAULMOHHOW cenekuunu. KiloHupoBaHue;
TEPANEBTUYECKOE KJIOHUPOBAHUE.

100

HNemuddepenmanms COMATUYECKUX sep B
PEKOHCTPYUPOBAHHBIX  KJIETKax. KJETOYHBIE  TEXHOJIOTHH.
['eneTnueckass WHXEHEpHs. 3HAUCHUE CENEKIMH I Pa3BUTHS
CEIbCKOXO3SIHCTBEHHOTO IPOU3BOJICTBA, MEIUIIMHCKOM,
MUKPOOMOJIOTHYECKON U APYTUX OTPACIICH MPOMBIIIIICHHOCTH.

101

IToBTOpEHME NPOWJICHHOTO MaTepuala

102

PesepBHOE Bpems

Bcero 3aroj

102 4

Temarnueckoe mianuposanue 11 kiaace




Ne Tema ypoka Koz-
n/n BO
ya-
COB
Yacrp 1. Yuenue 00 3B0JTIOIHN OPraHUYECKOr0 MUPA. 49 4
Pazoen. 1. 3aKkOHOMEPHOCTH Pa3BUTHS KUBOU PUPOIBI. 26 4
OBOJIIDIIMOHHOE YYEHHE.

| YMmo3putenbHbie  KoHuenuuu — AHTHUHOCTH:  [ludaropa, | 1
Omnenokna, Jemokpura, ['mnmokpata u ap. Kpeammonusm.
['ocnoncTBO B Hayke TMpeACTaBICHHM 00 «HM3HAYaIbHOU
[IEJIeCO00Pa3sHOCTHY W HEW3MEHHOCTH KUBOW  TIPHUPOJIBL.
Benukue reorpaduueckue OTKPHITHUSL.

2 Pa3Butue Ouonoruu B nomapBuHOBCKuiM mnepuoi. Paborsr K. |1
JluHHes To cUCTEeMaTHKe PACTEHUM W >KUBOTHBIX;, MPUHIUTIBI
JIMHHEEBCKOM CHCTEMATHKH.

3 Tpyne! XK. KioBbe u XK. ne Cent-Unepa. IBomonmonHas teopus | 1
JK.-b. Jlamapka. IlepBpie pycCKHE IBOJTOLMOHHUCTHI.

4 [Ipennoceuiku  BO3HUKHOBeHHsi  ydyeHus Y.  [apBuna: | 1
JOCTIDKEHUS B O0JIACTM €CTECTBEHHBIX HAayK (IIMTOJIOTHS,
sMOpuosorusi, ¢GU3NKA, XWUMHS, TCOJOTUS, OMHCATECIHHBIC
O0OTaHMKA U 300JI0THS, CPABHUTEIbHAS AHATOMUS MTO3BOHOYHBIX,
MaJCOHTOJIOTHUS U JIp.);

5 [Ipennoceuiku  BO3HHMKHOBeHHMs  yuyeHus Y.  [lapBuna: | |
JKCneAMUMOHHbBIN Marepuas Y. /lapBuHa.

6 VYuyenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOODE. 1

7 ®dopMBI  HCKYCCTBEHHOro  orbopa:  Mmeroaudeckmii  w | 1
Oecco3HaTEIbHBIA 0TOOD.

8 KoppensitTuBHass ”3AMEHYMBOCTS.

9 Yuenue Y. JlapBrHa 0 €CTECTBEHHOM OTOODE.

10 BceoOmias  wHauBHAyajdbHasT W3MEHYUBOCTb, HM30BITOYHAS
YUCJICHHOCTh MTOTOMCTBA M OTPAaHUYEHHOCTh PECYPCOB.

11 boprba 3a cymiecTBOBaHME: BHYTPUBHIOBAs, MEXBHUAOBas U | 1
0oprba c abuoTHUYECKUMU (hakTOopaMu

12 EctecTBeHHBIN 0TOOD

13 OO0pa3zoBaHKe HOBBIX BHJIOB.

14 Bun — siemeHTapHas SBOMIOLMOHHAS €IVHULA; KPUTEPUHU U
TeHeTHYECKasl IIEJIOCTHOCTD.

15 [TonmynsimuonHass  CTpykTypa  Buaa; reorpaduueckas u | 1
AKOJIOTHYECKas W30JIALIHS, OTPAaHUYEHHOCTH panuyca
WHJMBUAYAJIbHOW aKTUBHOCTH.

16 DopMHUpPOBAHUE CUHTETUUYECKON TEOpHUH BONIONMHU. ['eHeTuka u | 1
ABOJIIOLIMOHHAS TEOPHSI..

17 [Tonmynanus — sneMeHTapHas 3BOJIOLMOHHAS €AMHHULIA.

18 I'enodona nonmynsaumii. VMaeanbHble M peajibHbIE MOMYJISIIUU




(3akoH Xapau — BaiinGepra).

19 I'eneTnueckue IIPOLIECCHI B MOIYJIALUAX. Peseps | 1
HACJICJICTBEHHONW M3MEHYMBOCTH MOMYJISIIHI

20 dopmbl ecTecTBEeHHOTO 0TO0pa. I1omoBoi 0TOOp

21 @DopMbI €CTECTBEHHOTO 0TOOpa: IBHKYIIUM, CTAOMIN3UPYIOIIHIA
Y pa3pbIBAIOIINMN.

22 [IpucnocoOneHHOCTh OpraHu3MoOB K cpeie oOuTaHus Kak | 1
pe3yJbTar JEUCTBUS €CTECTBEHHOT'O otbopa.
[IpucnocoObuTenbHBIE OCOOEHHOCTH CTPOCHUS, OKPACKH Tella U
MOBEJICHUS] )KUBOTHBIX.

23 3abora 0 ITIOTOMCTBE. OTHOCHTENBHBIN xapaxrep | 1
MPUCIOCOOJIEHHOCTU OPTraHU3MOB.

24 MuKpO3BOIIOLHS. CoBpeMeHHbIE IIPECTaBIICHUS ol
BuaooOpazoBannu (C. C. YerBepukos, WM. H.IlImaneraysen).

25 [Ilytmi  u  ckopocTh  BUI0OOpa3oBaHus; reorpaduyeckoe | 1
(ammomatpuyeckoe) M IKOJOTHYECKOE  (CHUMMATpUYECKOe)
BUJ1I000pa30BaHuUE.

26 OBONIOIMOHHAsE ~ poib  Moauukanmii;  pusnonoruyeckue | 1
agantanuu. TeMimbl 3BOJIIOIUH.

Pazoen 2. Makposomtonus. buonorndeckue mnocneacTsud | 23 4
PUOOPETEHUS TPUCTIOCOOJICHUIA.

27 ['1aBHBIC HAITPaBJICHUS IBOJIIOIIMOHHOIO MpoIlecca. 1

28 I 1aBHBIE HaITPaBJICHUS SBOJIIOIIMOHHOTO POIECCa. 1

29 I'maBHBIC HANIPaABJICHUS 3BOJIKOLMOHHOTO MPOLIECCa. 1

30 ['maBHBIC HANTPABJICHUS 3BOJIKOLMOHHOTO MPOLIECCA. 1

31 ['1aBHBIC HANTPABJICHUS 3BOJIKOLMOHHOTO MPOLIECCa. 1

32 Iyt mocTrmxeHus: OMOJIOTHYECKOro mporpecca. 1

33 Iyt mocTrkeHus: OMOJIOTHYECKOro mporpecca. 1

34 buonornueckuii nporpecc (A. H. CeBep1ioB). 1

35 buonornueckuii perpecc (A. H. CeBep1ioB). 1

36 Pe3ynpTaThl 3BOMIOLMK: MHOrooOpasve BHJOB, opraHudeckas | 1
11€71€CO00Pa3HOCTh, MOCTENEHHOE YCIOKHEHUE OpPraHU3aLHH.

37 Pe3ynbpTaThl 3BOMIOLUMU: MHOTOOOpasve BHIOB, opraHuydeckas | 1
11€71€CO00Pa3HOCTh, MOCTENEHHOE YCI0KHEHUE OpraHU3alHH.

38 Maxkpo3BOIIOIHSL.

39 AporeHes; CyluHoCTh apoMOP(HBIX U3MEHEHU U UX POJIb B
HBOJIFOLIMHU.

40 AporeHes; CymHOCTh apoMOpPGHBIX W3MEHEHWHW W WX poib B | 1
HBOJIFOLIM Y.

41 BO3HUMKHOBEHHE KPYNHBIX CHCTEMAaTHYECKUX TPYyNI KUBBIX | |
OpraHU3MOB.

42 Auiorenes 51 IIPOrPECCUBHOE pucrocobieHne K|l
OIPEJICTICHHBIM YCIOBHSIM CYIIIECTBOBAHUS.

43 Annorenes v IIPOTPECCUBHOE IPUCTIOCO0JICHUE K|l




OIIPCACICHHBIM YCJIOBHAM CYHICCTBOBAHMA.

44

Kararene3 kak  QopmMa  pocTwkeHUss  OHMOJOTHYECKOro
IIPOLIBETAHMSI TPYIII OPTaHU3MOB.

45

Kararenes kak  QopMa  pocTuxkeHUss  OHMOJOTMYECKOTrO
MPOLIBETAHMSI TPYII OPTaHU3MOB.

46

OcCHOBHBIC ~ 3aKOHOMEPHOCTH  OBOJIIOIIMU:  JUBEPreHIINS,
KOHBEPTCHIIMS, TapajUieiu3M; IIpaBUja JBOJIONUHA  TPYIII
OPraHu3MOB.

47

OCHOBHBIE = 3aKOHOMEPHOCTH  JBOJIIOIMU:  JUBEPTECHINS,
KOHBEPTeHIMS, NapajuieNiu3M; TpaBUjia »HBOJIOLUM  TPYHI
OpraHU3MOB.

48

ITpaBuia 3BOJIFOLIMM TPYIIN OPraHU3MOB.

49

3nauenue padot A. H. Ceepiiosa.

Yacrp 2. Pa3BuTne Oprann4yeckoro Mupa.

214

Pa3zoen 3. PasBurue )XU3HU HA 3eEMJIE

11y

50

Pa3Butre xu3HM Ha 3emiie B apXECKOW 3pe; MEpBbIE CIEIbI
*u3HU Ha 3emuie. CtpomaTtonuthl. Pa3BuTHe KU3HU Ha 3emie B
MpOTEPO30KCKOr 3pe. [losBneHne MpenKkoB BCEX COBPEMEHHBIX
TUINOB 0€CTMIO3BOHOYHBIX KUBOTHBIX.

51

['umoTe3sl BO3HUKHOBEHUS MHOTOKIIeTOUHBIX (O. ['ekkens, U. U.
MeunukoB, A. B. UBanos). IlepBbie xopaoBbie. HampaBieHus
IBOJIIOLIMM  HM3IIMX  XOPAOBBIX; 00IIas  XapakTEpUCTUKA
OecuepenHblX W OOOJOYHUKOB. Pa3BuTHE BOAHBIX PACTEHUU.
Hauasno nouBooOpa3oBaTesIbHbIX TPOLIECCOB.

52

Pa3BuTure )KuU3HU Ha 3eMJie B MAJIEO30MCKOM 3pe; mepuoau3aius
najgeo3os:  KeMOpPUWCKHI,  OPJAOBHKCKHHA,  CHIIyPHICKHUH,
JIEBOHCKUH, KApOOHOBBIN U NEPMCKUI NEPUOJIBL.

53

OBOJIOLMS ~ PacTeHWil; PpUHUOQPUTHI, TMOSBIECHUE IMEPBBIX
COCYJUCTBIX pACTEHUI; MAlOPOTHUKU, CEMEHHbIE MAlOPOTHHKH,
roJOCEMEHHbIe pacTeHus. BO3HUKHOBEHHWE [MO3BOHOYHBIX:
o0miasi XapakTepUCTUKa M apoMOP(O3HbIE YEPTHl KIACCOB
Pb10b1, 3eMHOBOHBIE, [IpecMbIkaronecs.

54

I'naBHbIE HaIpaBJICHUS 3BOJIIOLIAU ITI03BOHOYHBIX;
XapaKTEPUCTUKA AaHAMHUMI U aMHUOT.

55

Pazputre xu3HM Ha 3emiie B Me3030Mckoi ape. IlosBieHue u
pPacpOCTPaHEHUE MOKPHITOCEMEHHBIX PACTCHMIA.

56

9BOHIOLII/IH Ha3eMHLIX IMO3BOHOYHLIX. BO3HUKHOBEHHE T "
MIJICKOITUTAIOIINX ; 06111351 XapaKTCPUCTUKA KJIACCOB IITUL H
MJICKOITUTAIOIUX.

57

CpaBHUTENBHAA XApAKTEPUCTHKA BBIMEPIIMX U COBPEMEHHBIX
Ha3€MHBIX NTO3BOHOYHBIX. BbhIMUpaHue IPEBHUX T'OJIOCEMEHHBIX
PaCTEHUN U IPECMBIKAIOIIUXCS

58

Pa3zputre xu3HM Ha 3emiie B KailHO30MCKoW 3pe. BbypHoe
pa3BUTHE IBETKOBBIX PACTCHHMM, MHOT000pa3ne HACCKOMBIX;




ImapauiCJibHas 3BOJIOLMA.

59

PazBuTre  maneHTapHBIX ~ MJIEKONMUTAIOIIMX,  IOSBJICHUE
XUIIHBIX. Bo3HukHOBeHMEe mipuMartoB. Jlpelid Marepukos,
OJICJICHEHMSI.

60

OCHOBHBIE JTaIlbI 3BOJIIOIINH paCTCHHﬁ. OCHOBHBIE JTaIlbl
OBOJIIOIINHU )XMBOTHBIX.

Pazoen 4. 1TpoucxoxaeHue 4eJIoBeKa.

10 g

61

Mudonoruyeckue W pPETUTHO3HBIC  TPEACTABICHHUS O
npoucxoxacHnu uenoseka. lIpeacraBnenus K. Jlunnes o
MMPOUCXOKJICHUH YEJIOBEKA.

62

Cucrematruueckoe mosiokeHne Buja Homo sapiens B cucreme
KUBOT'O MUDA.

63

Pa3zBuTre npuUMAaTOB: HAIpPaBJICHUS HBOJIOIMU YEJIOBEKA.
OOmue TmpeAKd 4YeIOBEKa U YeJIIOBEKOOOPa3HBIX 00E€3bsH.
[Ipu3Haku U CBOMCTBA YEIOBEKA, O3BOJSIONIME OTHECTU €0 K
Pa3IMYHBIM CUCTEMATUYECKUM TIpyNIiaM LapCTBa >KUBOTHBIX.
ITosiBneHME NEPBBIX MPEACTABUTENEN ceMencTBa JIroau.

64

Craguu 3BOJIIOLIMM YEJIOBEKA: JPEBHEUIIMII YeJIOBEK, JPEBHUIA
YEJIOBEK, NTIEPBbIE COBPEMEHHBIE JIFOIU.

65

[TonynsaunonHas ctpykrypa Buaa Homo sapiens; yenoBeueckue
pacsl; pacooOpa3oBaHKe; €AMHCTBO IPOUCXOXKACHHUS pac.

66

CBolicTBa YeJIoBeKa Kak 6I/IOCOIII/IaJ'IBHOFO CynIcCTBa.

67

JIBuokyiye cuiibl aHTpororene3a. @. DHreiabc 0 poju Tpyla B
mpoliecce MpeBpanieHusi 00e3bsiHbl B YEIOBEKA.

68

Pa3ButHe uneHopasaeabHON pedr, CO3HAHHUS M OOIIEeCTBEHHBIX
OTHOLIEHWW B CTAHOBJIEHWM YeJOBeKa. Ponb Tpyna B mpoiecce
npeBpalieHusi 00€3bsIHBI B UEJIOBEKA.

69

CoBpeMEHHBIN ATall JBOJIOLMHU 4YEJIOBEKA. B3anMMOOTHOIIEHHE
COLIMAJIBHOTO M OMOJIOTMYECKOTO0 B JBOJIIOIMU  YEJIOBEKa.
YenoBeyeckue packl, UX €AUHCTBO.

70

Kputuka pacuszma u «COIManbHOTO TapBUHU3MAy. AHTUHAYYHAs
CYIIHOCTh «COLMAJIBHOTO JapBUHU3Ma» W pacu3zMa. Bemymias
pOJIb 3aKOHOB OOIIECTBEHHOMN XU3HHU B COIIMAIIBHOM IPOTpPecce
YeJI0BEYECTBA.

Yactb 3. B3anM0OTHOIIEHNSI OPTraHU3MA U CPe/bl.

314

Pazoen 5. buochepa, e€ cTpykTypa U QyHKIIHUN

54

71

buocdepa — xuBasg o6on0uKa miaHeTsl. YueHnue o ouocgepe B.
N. Bepnaackoro. ['panuner 6uocdepsl. Ctpykrypa Ouocdepsl.
Kochoe BemiectBo Ouocdepsl. ATmocdepa: ra3oBblii COCTaB;
UCTOYHUKU M 3Ha4YeHue ra3zoB atMmocdepsl. I'mapocdepa: Boabl
MmupoBoro okeaHa, IpeCHOBOJIHBIE BOJOEMBI; poJib B OHocdepe.
JluTocdepa u GHOKOCHOE BElIeCTBO OHMOCdephl.

72

J’KuBble opraHu3mMbl (KMBOE€ BEILIECTBO), BHUJOBOM COCTaB,
pazHooOpasue u BKJIaJ B OMOMAcCy.




73

['maBHast ¢yHkmmus Owocepbl — KPYroBOPOT BEIIECTB B
PUPOJIC: KPYTOBOPOT BOJIBI, YIJIEPOa.

74

I'maBHast ¢yHkuus Ouocdepbl — KpPYroBopoT BELIECTB B
MIPUPOJIE: KPYTOBOPOT a30Ta, cephl U hocdopa.

75

3HaueHHne KPpYroBopoTOB B Hp€06pa30BaHI/II/I IIJTAHCTHI.

Pa3zoen 6. Xu3ub B coobmiectBax. OCHOBEI DKOJIOTHH

76

Hcropust popmupoBaHusi COOOIIECTB )KUBBIX OPTraHU3MOB.

77

['eosoruueckast ICTOPUSI MATEPUKOB; U3OJIALIMS, KIUMAaTUYECKHUE
YCIOBHUSL.

78

buoreorpagus. buoreorpaduueckue obiacTu: HeapKTHYECKas,
najeapKTH4ecKasi, BOCTOYHAs, HEOTponuyeckas, 3(]uorckas u
aBCTpajuickas 00JIacTH.

79

OcHoBHbIe OWoMBI cymu (1 MupoBoro okeana). CXOACTBO
OMOMOB Pa3IUYHBIX 00IaCTEH.

80

VYyenne o Oworeomenozax B. H. CykaueBa. EctecTBeHHBIC
cooO1IecTBa KUBBIX OpPraHMW3MOB. buoreoneHos: OMOILEHO3 U
JKOTOII. KomnoneHTsl OMOTEOIIEHO30B: POJIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. bUoIeHO3bI: BUI0OBOE pazHOOOpasue,
IJIOTHOCTh NOMYJIALM, OromMacca.

81

AbGuotnueckue  ¢daktopel  cpenasl. Poiap  Temmepartypsl,
OCBEIIEHHOCTH, BJIAQXHOCTH W  Jpyrux  ¢GakTopoB B
JKU3HEAEITEILHOCTA CcOo00mecTB. HTEHCUBHOCTDL JIE€HCTBUA
dakTopa;  orpaHuuMBawIMil  ¢aktop.  BzaumopeiicTBue
(baKTOpOB cpe/ibl, MPeeibl BRIHOCIUBOCTH.

82

buotnueckue daxktopsl cpeanl. MuTerpanus Buna B OMOIIEHO3E;
skosiornyeckue HumM. Llenu u cetm mutaHus. DKoIoruyeckas
nupamMuga uucen Owmomaccel, sHepruu. CMmeHa OHMOIIEHO30B.
[Ipyuunel  cMeHBl  OWOIICHO30B;  (OPMUPOBAHHWE  HOBBIX
COOOIIECTB.

83

DOpMBbI B3aUMOOTHOIICHUN MEXTy OPTaHU3MaMHU.

84

ITo3uTHBHBIE OTHOIIEHHUS — CUMOHO3: KooImcpanuus, MyTyaJn3Mm,
KOMMCHCAJINU3M.

85

AHTUOMOTHYECKHE OTHOIICHUS: XHUIIHUYECTBO, Iapa3UTHU3M,
KOHKYPEHLIMSL.

86

IIponcxoxaeHue u 3BoJIIOLUS napasutusMa. HelrpanbHbie
OTHOUIIEHHUS] — HEUTPAJIU3M.

Pazoen 7. buochepa u yenosek. Hoocdepa.

87

AHTponoreHHsle (hakTopbl BO3AEUCTBUS Ha OMOIEHO3BI (POJb
yejoBeKka B Ipupoje). Poib ManeoauTHUecKkoro 4ejgoBeKa B
VCYE3HOBEHUU KpPYIHBIX TPaBOSIAHBIX M XWUIIHUKOB. Hauaio
ATIOXM MPOU3BOJCTBA NMUIIM B HeonuTe. [loacedynoe 3emnenenue
Y BbIIIAC CKOTA.

88

VYuenue B. 1. BepHajckoro o Hoocdepe. AHTPOIIOIICHO3BI.

39

MuHepaibHbIC, DHEPreTUYECKUE W MHUIIEBBIC  PECYPCHI.




Heucuepriaembie pecypcbl: KOCMUYECKHE, KIMMATHYECKUE U
BOJHBIE  pecypcbl.  OTHOCUTETBLHOCTh  HEHCUEPIIAEMOCTH
PECYPCOB.

90
pacty

pyabl

Ncuepnaembie pecypchl: BO30OHOBIsIEMbIE (ILUIOAOPOIUE TOYB,
TEJIbHBIM U KUBOTHBIM MUpP) U HEBO30OHOBIsieMble (He(dTh, Ta3,

YT0JIb, PYJIbl) PECYPCHI.

91

3arpsizHeHue Bo3ayxa. [IpuyuHBI 3arps3HEHUs: BO3AyXa U HUX
nocienctBus (ysenuuenue cozaepxkanus SO, u CO, u BiAusiHUE
Ha KJIuMar). 3arpsi3HEHHE MPECHbIX BOJ U MUPOBOro OKeaHa.
AHTpOTIOTEHHBIE M3MEHEHHUS TOYBBI; ApO3usi, (HOPMHpPOBAHUE
MIPOBAJILHO-TEPPUKOHOBOTO THUIIA MECTHOCTH.

92

BinsiHue wenoBeka Ha pACTUTENBHBIM M KUBOTHBIA MHUD;
COKpAILIEHHE BHJIOBOTO Pa3HOOOpa3usi KUBOTHBIX, pa3pyLICHUE
ceTel MUTaHus U OMOIIEHO30B. PannoakTHBHOE 3arps3HEHHE.

93

[IpobGyiemMbl  pallMOHATILHOTO MPUPOJOTOIB30BAHUS, OXPaHBI
MPUPOJBL: 3alllUTa OT 3arpsA3HEHUN, COXPAHEHHE STaJOHOB H
NaMATHUKOB TPUPOABI, oOecreueHrne MPUPOJHBIMU pecypcamu
HACEJICHUSI TUIAHETHI.

94

ITJIK. OuricTka BBIOPOCOB M CTOKOB, OMOJIOTHYECKHIE METOIBI
O0pBOBI C BPEAUTEIISIMH.

95

Mepbsl 10  00pa30BaHUIO  JKOJIOTMYECKHX  KOMIUIEKCOB,
HKOJIOTHYECKOE 00pa30BaHUE.

Paszoen 8. buonuka

96

Hcnonp3oBaHuE YEJIOBEKOM B XO3SMCTBEHHOU ACATCIIbHOCTHU
IIPUHOWIIOB OpTraHHU3alInn paCTCHI/Iﬁ " ) KNBOTHBIX.

97

Hcnonp3oBanue 4YeaOoBEKOM B XO3AHMCTBEHHOU IEITCIIHHOCTH
MPUHIIMIIOB OPraHU3allii PACTEHUMN 1 )KUBOTHBIX.

98

Hcnonp3oBanue 4YeI0BEKOM B XO3AHMCTBEHHOU IEATECIIHHOCTH
MPUHIIMIIOB OPraHU3allMi PACTEHUIN 1 )KMBOTHBIX.

99

@opMBI KMBOTO B NPUPOJE M HUX NPOMBILUIEHHBIE aHAJIOTH
(cTpouTeNbHBIE COOPYKEHMSI, MAIIMHBI, MEXAHU3MBbI, TPUOOPHI U

T. 1.).

100

®opMBI KMBOIO B IPUPOJE M HX MPOMBIIIJICHHBIC aHAJIOTH
(cTpouTeIbHBIC COOPYKEHHS, MAITUHBI, MEXaHU3MBbI, IPUOOPHI U
T. 1.).

101

@opMBI KMBOTO B NPUPOJAE M HUX NPOMBILUICHHBIE aHAJIOTH
(cTpouTENbHBIE COOPYKEHMSI, MAILIMHBI, MEXAHU3MBI, IPUOOPHI U

T. 1.).

102

PesepBHOE Bpems

Bcero 3a rog

102 4







