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IHosicHuTeALHAA 3aNIUCKA.
Pabouas nporpamma coctaBjieHa Ha OCHOBE:

1. ®enepalibHbIi TOCYIapCTBEHHBIA OOpa30BATENbHBIA CTAHIAPT CPEIHETO
obmiero oopazoBanusa(yTs. Ilpukazom MuHHCTEpCTBa 0Opa3oBaHus U Hayku PO
ot 17 mas 2012 . N 413)

2. OOII TBOY COII Nel3 r.o.Yanaesck;

3. Ilporpammsel cpeanero obmiero oOpazoBanus mo Ouonoruu ans 10-11 kmacca
«buoiornueckre cucrteMmsl U nporecce» aBTopoB, A.B.Tepemos, P.A.Ilerpocosa.

CornacHo nefcTByoeMy yueOHOMY iaHy pabouast nmporpamma aist 10 u 11 kmacca
(yrmyOneHHBIH ypOBEHB) MpeaycMaTpuBaeT oO0yueHue Ouoioruud B o0beme 3 yaca B
HEZIEIIO.

YMK:

Vuebnuk: A.B.Tepemos, P.A.IletpocoBa, buonorus 10 kmacc, yriyOneHHbIH YpOBEHB,
«Bnanmoc,» Mocksa 2020 rog.

A.B.Tepemos, P.A.IletpocoBa, buonorus 11 kimacc, yrayOsneHHbld ypoBeHb, «Biamocy,
Mocksa 2020 rop.

OBIIAA XAPAKTEPUCTUKA ITPOT'PAMMBI

Ha yrany0nenHom ypoBHE OHoOJOrHYecKoe 00pa3oBaHHE MPU3BAHO OOECIEYUTh
BbIOOp yuamuMmucs Oyayien npodeccuu, oBiIajeHue 3HaHUSIMU, HEOOXOIUMbIMU JIJIS
NOCTYIJICHUSI B YUPEXKJICHUS CPETHETO U BHICIIETO MPO(PECCHOHATLHOTO 00pa30BaHus
U TPOJODKEHHUS] M3y4YeHHs OHOJIOTMM Ha  OMOJOTUYECKUX, MEIUIIUHCKHUX,
arpOTEXHOJOTUYECKUX CHEIUATBHOCTSIX U (haKyJIbTeTaxX.

[TpodunsHOE 00yUeHEe — OCHOBHOE CpeACTBO nuddepeHmuanum o0ydeHus, Korjaa
Omaromapss  W3MEHEHHSIM B CTPYKType, COJEPKaHUM W OpraHu3aIuu y4eOHO-
BOCITUTATEILHOTO  MpoOIecca  CO3MAIOTCS  YCIOBHUS Uil  WHIWBUyaIA3AIUU
[MO3HABATEIbHOM, KOMMYHUKATUBHOW, SMOLMOHAJIBHO-IIECHHOCTHON AEATEIIbHOCTU
JUYHOCTA 00ydaeMoro, 0oJiee TMOJTHO YYUTBIBAIOTCS €€ HWHTEPEChl, CKIOHHOCTU U
CIIOCOOHOCTH,  OTKPBIBAIOTCSI ~ MPUHIMIHAIBHO  HOBbIE  BO3MOXHOCTH ISt
NpoJ0JKEeHUs o0pa3oBaHusl W BblOOpa Ku3HeHHoro nyTH. [IpodunbHoe oOyueHue
HaIPaBJICHO Ha pean3alyio JUYHOCTHOOPUEHTUPOBAHHOTO TOJIX0/1a K OpraHU3aIluu
oOpa3oBaTreNpHOTO  Tpollecca B CpelHeld  0011eo0pa3oBaTENbHOM  IIKOJIE;
BBICTpaMBaHUE YYEHUKOM Ha OCHOBAHMM WHAMBHUAYAJbHOTO Yy4eOHOTO IjIaHa
coOCTBEHHOW 00pa30BaTENbHON TPAaeKTOpUU; 00ecreueHne TPEEeMCTBEHHOCTH MEXTy
OOIINM, CPETHUM U BBICIIUM NPOPECCHOHATBHBIM 00pa30BaHUEM.

Ileny yrnyGnenHoro oOydeHUsI OMOJIOTUH: OBJIAJICHUE YUAITUMUCS CUCTEMOUN OOIINX
€CTECTBEHHO -HAyYHBIX U CIEIUATBHBIX OMOJOTUYECKUX 3HAHUHN, 00ECTICUMBAIONINX



dbopMUpOBaHHE PAIMOHATBLHOTO MHPOBO33PEHUS JIMYHOCTH M HPAaBCTBEHHO-
ATUYECKOI0 OTHOIIECHHUS K KUBOH MPUPOJIE.

3aodauu yrinyOneHHOro oOy4YeHUs: OMOJIOTHHU:

® YCBOCHHME YYAIUMUCS 3HAHUI O MHOrOOOpa3MM KUBBIX TEJ MPUPOJBI, YPOBHSIX
OpraHu3aiiu OMOJOTHYECKUX CHCTEM, CYIIHOCTH MPOUCXOAIINX B OMOJIOTHMYECKUX
CHUCTEMax MPOIIECCOB U X OCOOCHHOCTSIX;

® 03HAKOMJICHUE YYaIllUXCs C METOIaMU TTO3HAHUS )KUBOM MPUPO/IBL;

® IPOBEICHUE  HAONIOJEHUH 32 OHOJOTMYECKUMH  OOBEKTaMH, SIBICHUSMU;
UCIIOJIb30BaHUE

npuOOpOB M HWHCTPYMEHTOB I pacCMaTpUBaHHUS KIETOK, TKAaHEW, OPraHoOB,
OpTraHHU3MOB;

OpraHM3alys U IPOBEICHUE HATYPHBIX U J1A0OPAaTOPHBIX HIKCIEPUMEHTOB;

® OBJIa/ICHUE YUYAIIUMKCS YMEHUSIMU HAXOUTh U UCIIOJIb30BaTh UH(POPMALIMIO O
OMOJIOTMYECKUX OOBEKTaX U SIBICHUSX, COBPEMEHHBIX HCCIEIOBAHHUIX B OMOJIOTHUH,
MEIUIINHE,

HKOJIOTHH, O (PaKTOpax 3I0POBBS U PUCKA I OpraHU3Ma YeJIOBEKa;

paboTaTh ¢ OMPEACIUTESIMI U CITPABOYHUKAMU, TpapuKaMu U TaOIUIIAMU;

® 1ICTIOJIb30BAaTh 3HAHMS JIJIs1 OOBSICHEHUS OMOJIOTHYECKUX MPOIIECCOB;

® IPUOOPETEHNE YYATUMUCS KOMIIETEHTHOCTH B PALIMOHAIIBHOM MCIOJIb30BaHUU
OPUPOJHBIX  PECYpPCOB,  3alllUTe  OKPYXKAIOLIEH  cpeAbl  OT  BO3JEHCTBUS
HEeOJIaronpHUsITHBIX

(bakTopoB;

® OLIEHUBAHUE MOCJIEACTBUN CBOEH IEATEIBHOCTH B PUPOJIE, [0 OTHOLIEHUIO K
COOCTBEHHOMY OpPI'aHM3MY. CTAHOBJIEHUE U Pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB
yUYalIuxcs, MbICITUTENBHBIX U TBOPYECKUX CITIOCOOHOCTEH B MPOIIECCE U3YUCHHS
’KUBOM MPHUPOJIBI M UCIIOJIb30BAHUE MTPUOOPETEHHBIX 3HAHUH B IOBCETHEBHOM KU3HU;
¢ (popMUpOBaHUE IIEIIOCTHOTO MBIIUICHUS TP MIO3HAHUU KUBOW MIPUPOJIBI;

® BOCIIUTAHUE PALMOHAIILHOTO MUPOBO33PEHMSI YUALUXCSl, HIEHHOCTHOTO OTHOILICHUS
K

’KUBOM TPHUPOJIE B LIEJIOM U OTACIBHBIM €€ 00BEKTaM U SIBICHUSM;

e opMUpOBaHUE y yUaLTUXCSA FKOJIOTMUECKOM, TeHETHUECKON TPaMOTHOCTH, OOIIei
KYJIBTYpBI

MIOBEJICHUS B IPUPOJIE;

® MHTErpalys eCTECTBEHHOHAYYHBIX 3HaHUMH.

B nporpamme peanusyercs BOCIUTATEIbHbIN TIOTEHIMAN COIVIACHO PUMEPHOU
porpaMMe BOCIHUTAHUA B pa3zenax: MHorooopasue pacTeHui 1 )KUBOTHBIX,
OepeXHOe OTHOILIEHUE K IPUPOJIE, 3200Ta O CBOEM 370POBbE, MPODUIAKTUKA
3a001eBaHUM.

CTPYKTYPA ITPOI'PAMMEBI
VYyebnblii Marepuan MNpoGUILHOTO YPOBHS OOYYEHHS JIOTMUECKH MPOIOJIKAET
coJiepKaHue Kypca OMOJIOTMM OCHOBHOM IIKOJIbI, PACHIMPSIET U YriayOisieT 3HaHUS O
pacTeHMsX, KHUBOTHBIX, TrpuOax, OakTepusix, OpraHu3Me 4YeJOBeKa, OOIIMX
3aKOHOMEPHOCTSIX ~ KU3HM, BKJIIOYACT JOTOJHUTEIbHBIC OHOJOTUYECKHE U



sKosiornueckue cBeaeHus. CTpyKTypa MNporpamMmbl OTpPaXaeT  CYIIECTBYIOIIUE
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIA TMOJAXOJAbl K MW3YYEHUIO OWOJOTHUU B
oOmeoOpa3zoBarenbHol mikoje. E€ mpeameToMm sIBIsETCS pacCMOTPEHUE CBOWCTB U
3aKOHOMEPHOCTEH, XapaKTepHbIX HJii OPraHW4YecKoro MHpa, 3aKOHOB  €ro
UCTOPUYECKOTO pPa3BUTHs. B CBA3M C 3TUM aklEHT cCjAellaH Ha CHUCTeMAaTHU3aluH,
00001eHy, YrayOJeHMHM W paclIMpeHuu (70 TIpeJ BY30BCKOTO  YPOBHS)
OMOJIOTUYECKUX 3HAHUW Yydaluxcsi, MPUOOPETEHHBIX MMHU paHee NpU H3YYEHUU
pa3enoB Kypca OMOJIOTHH B OCHOBHOM HIKOJIE.

B 10-m kiacce TeMbl MporpamMMbl TMOCBSILIEHBI PACCMOTPEHHIO  OOIIMX
O0COOCHHOCTE OMOJIOTUYECKUX CHCTEM U TPOIECCOB, OCHOB MOJIEKYJISIPHOM
OWONIOTHUN, IMTOJIOTUU, TCHETHKH, CEJIEKIIMH, TMOBTOPCHHUIO 3HAHWUW YYaIIUXCs II0
0o0TaHUKE, 300JI0TUH, AaHATOMHUH ¥ (PU3HOJIOTHHU YEIIOBEKA.

B 11-m kmacce mpomoikaeTcss 3HAKOMCTBO C OHMOJIOTUYECKHMMH CHCTEMaMH U
npoleccaMd Ha MOMYJSLIHUOHHO-BUAOBOM, OHMOT€OLIEHOTHYECKOM M OuochepHoM
YPOBHSIX, HW3Y4YaeTcsi HBOJIIOIMOHHOE YYEHUE, OCHOBBI JKOJOTMM W YYEHHE O
ouocdepe. Marepuan nporpaMMmbl HarpaBi€H HAa OCBOCHHE YYAIIUMUCS CHUCTEMBbI
OMOJIOTUYECKUX 3HAHMM: OMOJOTMYECKUX TEOPUH M 3aKOHOB, MJAEW U MPUHIUIIOB,
JeXKallluX B OCHOBE COBPEMEHHON €CTECTBEHHO -HAYYHOW KapTUHBI MHPA; O
CTPOEHHH, MHOT000pa3uh ¢ OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, OIS,
OMOLIEHO3a, HKOCHUCTEMBI; O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
WCCJICIOBAHMX B OMOJIOTHH, PUKJIATHBIX ACTIEKTaX OMOJIOTMYECKUX

3HAHUMU.

Jlnst pa3BUTHA W TOJJICPXKAHUS WHTEpEca yYaluxcs K OWOJIOTHH Hapsay CO
3HAYUTEITLHBIM
00BEMOM TEOPETUUECKOTO MaTepHalia B KaKIOW TeMe MPOrpaMMbl MPEAyCMOTPEHO
3HaKOMCTBO C UCTOPHUEW CTAHOBJICHHS W Pa3BUTHUS TOW WJIM MHOM 00JIacTH OMOJIOTHH,
BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE BaKHEUIIHUX
OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

B nporpamme npenycMOTpeHbl JEMOHCTpalus OUOJIOTHYECKUX OOBEKTOB H
IPOLIECCOB, PKPAHHO-3BYKOBBIX CPEJCTB OOy4eHHs, MpUMEHEHHE MHGOPMAIIMOHHO-
KOMITBIOTEPHBIX TEXHOJOTUH, a TakKe MPOBEICHUE JIADOPATOPHBIX IKCIIEPUMEHTOB,
ADKCKYpCUW Ha TMPHUPONY, pEUIEHWE TEeHETHYECKUX M DKOJIOTMYECKHX 3a/ad.
Teopernyeckuid MaTepuall MporpaMMm AOIMOJHSET Ja0OpaTOpHBIM MpakTukym. Ero
TeMaTHKa TIO03BOJSET OOBEAUHUTh HECKOJBKO ONHM3KHX IO  COJEPKAHUIO
71ab0paToOpHbIX pabOT B OJHO MPAKTUYECKOE 3aHATHE, IIEJICHANPABICHHO 3aKPENUTh
TEOPETHUECKUI Marepuaj, pa3BUTh MPAKTHYCCKUE YMEHHUS YYAIIUXCS, WX
WHTEJJICKTyallbHble M TBOpUYECKHE CMOcOOHOCTH. B mporpamme naH mnepeyeHb
7abopaTopHbIX paboT, a Takke MPUBEICHO MPUMEPHOE paclpeaesieHHe y4yeOHOro
BPEMEHH I10 TEMaM B Jacax.

MECTO PA3/IEJIA B KYPCE BUOJIOT'M 1 B YUHEBHOM IIJTAHE
Paznen «buonorus. buonoruueckue CUCTEMBI U MPOLIECCHI» SBISETCS 3aBEPILIAIOIIUM
B Kypce OMOoJI0TuM 00IIero cpeaHero (MojHoro) 00pa3zoBaHus U MpeaHa3HAUCH JJIs
yrayOJaeHHOTO OOYYEeHHS YUalluXcs B CTapIIMX Kiaccax. YTiyOaeHHoe o0yuyeHue
npeanosaraeT CoKpalieH1ue HHBaApUaHTHOrO KOMIIOHEHTa y4eOHOTr o IJ1aHa U
pacuIMpeHre BapuaTUBHOM €ro 4YacTu.



[TpodunbHelii yueOHBINA TPEIMET SABISIETCS 00S13aTENBHBIM [T YUaIluXcs,

BBIOPABIINX JaHHBIN MpOoPIs 00ydeHUs.
®OPMbBI OPTAHU3ALIMM U METOIbI OBYUEHU S YUHALIIUXCA

C 1enpI0 TOATOTOBKH CTapUISKIACCHUKOB K JallbHEleMy 00yueHHIo B
YUPEKACHUSAX CPETHETO U BHICIIETO MPO(HEeCCHOHANIBHOTO 00pa3oBaHus
1esecooOpa3Ho NpY pealn3auy JaHHOW TPOTrpaMMbl HCIIOJIb30BaTh JIEKIIUOHHO-
ceMHHapcKyto cucteMy. OHa obecrieunBaeT BO3MOKHOCTD U3JIaraTh OOJIbIION
TEOPETUUECKHUI MaTepHrall Ha JIEKIIUU [IEJIOCTHO, He IpO0s €ro Ha OTAEIbHbIC YacTH,
MOBBIIAET UHPOPMATUBHOCTD COJEPKAHUS TUJAKTUYECKUX STUHUI] 32 CUET HX
YKPYITHEHHUSI.

Ha cemmnapax, miaHupyeMbIX B KOHIIE KaXXIO0W TEMbI, MPEoIaraeTcs
NepBUYHAs TPOBEPKA YCBOCHUS yUAIIUMHCS y4eOHOTO MaTepualia, ero
cuctemMaru3anus u 00001eHue. 3a4€Thl B 3TOM cUCTEME UCTIOIb3YIOTCS KaK
opraHu3anoHHas popmMa OKOHYATEIHHON MPOBEPKU YCBOCHUS
yJaluMucs y4eOHOro MaTepuasa OTAEIbHBIX TEM U BCEro paszena. 3auéThl
MPOBOJATCS KaK B YCTHOM, TaKk U B MMCbMEHHOH (opme (TeCTUPOBAHHE).

[ToMHrMO KJIACCHO-YPOYHOM 1A TEILHOCTH MPOTrPaMMOii IPETyCMOTPEHA U
BHEKJIacCHas paboTa y4yaluxcs 1o npeiMeTy, BKIIYaIoas cCaMOCTOSITeIbHbIHI
MOUCK MH(pOpManuu B cetu IHTEepHET, B JOMOJIHUTENLHON JIUTEPAType, MOATOTOBKY
MYJIbTUMEIUIHBIX TPe3eHTAlNN, y4acTue B paboTe KOHPEpEHI, OTUMITHA/,
CMOTpax-KOHKypcax paboT U IpYruX OpraHU3alMOHHbBIX (hOpMax, CIIOCOOCTBYIOIIMX
CTaHOBJICHUIO UH(HOPMAITMOHHO-KOMIIBIOTEPHON TPAMOTHOCTH.

[TpemycMoTpeHs! TakKe BO3MOXKHOCTH JJISl pealin3alii B 00pa3oBaTeIbHOM
MPOLIECCE PIEMEHTOB JAESITEIbHOCTHOTO M KOMIIETEHTHOCTHOTO MOAX0/1a, CBA3aHHBIX
C MPUMEHEHNEM 3HAHHUM Ha PAKTHKE, MPUOOPETEHUEM yUYaIlIUMUCA COOCTBEHHOTO
OTIBITAa UX UCIOJIb30BAaHUS B KOHKPETHBIX KU3HEHHBIX CUTYAIUX, C TIOJTOTOBKOM
COOOIIeHNH 1 TOKJIAZOB K ypOKaM, HalmMcaHUueM pedepaToB, BHITOJIHEHHEM
HCCIEI0BATENbCKUX, MHPOPMALMOHHBIX  TBOPYECKHX MPOEKTOB, OTYETOB I10
AKCKYPCHSIM Ha IPUPOJTY, B My3€HU U Ha IPOU3BOJICTBO.

1. IJTAHUPYEMBIE PE3YJILTATHI OBPA3OBATEJLHOM AEATEJILHOCTHA
YYAILIAXCS

B pe3ynbrate uzyuenus pazaena «buosorusi. bruosornueckue CUCTEMBI M POLIECCHDY
CTapIICKJIACCHUKUA CMOTYT:

Haszwvieamo

* OCHOBHBIE BE€XH B UICTOPUHU OMOJIOTHN; UMEHA BBIJAIOIINXCS YUEHBIX, BHECIIINX
BKJIaJ

B CTAHOBJICHUE W Pa3BUTHE OMOJOTUYECKUX 3HAHUM;

* Hay4dHbIC (DAKThI, 3aKOHBI, TEOPHH, KOHIICTIIIMA COBPEMEHHON OMOJIOTHH;
OMOJIOrHUECKHUE

CHUCTEMBbI PA3HOTO YPOBHSI OpraHU3aluu;

* IPUYUHBI, TIpHUBeANINe K AudPepeHmanur OMOJIOTUUECKUX 3HAHUHN Ha OT/IC/IbHBIC
OTpaciiu;

IpyTye HAyKH, CBSI3aHHBIE C OMOJIOTHEH.

Xapaxkmepu3zoeamsw.



* €CTECTBEHHO -Hay4YHBIE, COLIMATbHO-UCTOPUUECKHIE MPEATNOCHIIKNA BaXKHEHIIINX
OTKPBITUI

B OMOJIOTMYECKHUX HAyKax;

* OMOJIOTUYECKUE CUCTEMBI U ITPOUCXOSAIINE B HUX NTPOLIECCHI;

* METO/IbI U3yUEHUSI OMOJIOIMUECKUX CUCTEM U SIBJICHUM KUBOU PUPOIBI;

* CUCTEMY B3IJISJI0B UEJIOBEKA Ha )KUBYIO IPUPOY U MECTO B HEHl UeoBeKa.
Obocnogvlieams.

* 3HAUE€HUE HAYYHBIX OTKPBHITUN B OMOJIOTHH, MEAUIIMHE U IKOJIOTUHU AJIS
00I11eueI0BEYECKOM KYIbTYpHI;

* Hen30€KHOCTh CHHTE3a €CTECTBEHHO -~HAyYHOTO M COIIMO -T'YMAaHUTAPHOTO 3HAHUS B
AMOXY MH()OPMALIMOHHON IUBUIIN3AIUY;

* Mephl O€30MACHOTO TOBEICHHUS B OKPY>KAIOIIel MPUPOJHOI cpesie, B Upe3BhIYATHBIX
CUTYaIUsIX PUPOAHOTO U TEXHOTEHHOTO XapaKTepa.

Cpasnusamy:

* pa3Hble OMOJIOTUYECKUE KOHLIETILIUU U TEOPUH;

* B3[JISJbl HA B3aUMOOTHOILIEHUS YEJIOBEKA U MPUPOJIbl HA Pa3HbIX HCTOPUUYECKUX
JTanax pa3BUTHUS OOIECTBA; MAaTEPUAIbHBIE U YXOBHbIE HAYAJIA B €0 MBIIIJIEHUH.
Oyenusamo:

* 3HAUEHUE BAXXHEUILINX HAYUYHbIX OTKPBITHH J1s1 OMOJIOTUU, MEIULIMHBI U SKOJIOTUH;
* HH(OPMALIMIO O COBPEMEHHBIX MCCIIEAOBAHUAX B OMOJIOIMH, MEAULIMHE U KOJIOTHUH,
UX MPaKTHYECKOE M HPABCTBEHHO-3TUYECKOE 3HAYECHHE;

* BO3MOXHbBIE TTOCIIEACTBUSI CBOEH AESATEIbHOCTHU AJIS CYIIECTBOBAHUS OTACIbHBIX
OMOJIOTMYECKUX O0BEKTOB, LIEJIBIX MPUPOIHBIX COOOIIECTB U IKOCUCTEM.
IIpusooums npumepul.

* UCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHON OMONIOTHH ISl PEIICHUS
HKOJIOTMYECKHUX,

AeMorpapUuecKrux 1 COLMaIbHO-9KOHOMHUYECKUX MPOOIIeM;

* [I0JIOXKUTEIBLHOTO U OTPULATENIBHOTO BIMSHUS YEJIOBEKA HA )KUBYIO IIPUPOAY;

* IPUMEHEHMSI OMOJIOTUYECKUX U HKOJIOTUUECKUX 3HAHUM JUIsl COXpAaHEHUS
O0nopa3zHO0Opa3us KaKk YCJIOBHS yCTOMYMBOIO CYILIECTBOBAaHUS OHOC(hEpHI.
Lenams 6b16000i1:

* 0 COLMOKYJIBTYPHBIX, PUIOCOPCKUX U IKOHOMUYECKUX NMPUUYUHAX PA3BUTHS
OMOJIOTMH U YKOJIOTHH;

* 0 HEOOXOAMMOCTH PACCMOTPEHUSI OCHOBHBIX KOHIIETIUNA OMOJIOTHH U SKOJIOTHH B
aCTeKTe UX HCTOPUUYECKOI 00YyCIOBIEHHOCTH, IKOHOMUYECKON 3HAYUMOCTH;

* 0 pe3yibTaTax NPOBEAEHHBIX OMOJOTUYECKUX, IKOJIOTUYECKUX HAOIIOICHUN U
HKCIIEPUMEHTOB.

Yuacmeosamy:

* B OpraHu3alyy 1 MPOBEJACHUN OMOJIOTHUYECKUX U KOJIOTUYECKUX HAOIIOICHUN U
HKCIIEPUMEHTOB, HAOIIOAEHUH 3a CE30HHBIMU U3MEHEHUSMH U OCTYNaTeIbHbIM
pa3BUTHEM OMOI€OLIEHO30B;

* B IUCKYCCHSIX 10 00CYKI€HUIO NPOOJIEM, CBA3aHHBIX C OMOJIOTUEH, SKOJIOTHEN U
MEAMLMHON (GOPMYIUPOBATh U APTYMEHTHUPOBAHHO OTCTAUBATh COOCTBEHHYIO
MO3ULMIO TI0 ATUM IIpolIeMaM;

* B KOJUIEKTUBHO-TPYNIIOBOM EATEIHOCTH IO MOMCKY U CUCTEMATU3ALUN



JOTIOJTHUTENBHOU WH(DOPMAITUU TIPH MMOJATOTOBKE K CEMUHAPCKUM 3aHITHSIM, TI0
HaIMCAHMIO TOKJII0B, pedepaToB, BHITIOJHEHHUIO MIPOSKTOB U MCCIIEIOBATEIbCKIX
paboT.

Cobnrooams:

* MpaBUIa OEPEIKHOTO OTHOIMIEHUS K PUPOTHBIM 00bEKTaM, UMEIOIINM BaXKHOE
3HaYCHUE

IUIS yCTOWYMBOTO COCYIIIECTBOBAHUS YEIOBEYECTBA U TIPUPOJIBI;

* Mepbl TPOQUIAKTHKN BUPYCHBIX 3a00JICBAaHUI YeTIOBEKA, TEHHBIX OOJIE3HEH U
OoJIe3HeH ¢ HACTEACTBEHHOM MPEeIPacON0OKEHHOCTHIO.

2. OCHOBHOE COJAEPXAHME 10 kaacc( 1024, 3 yaca B He1eJ110))

BBenenue (14)

buonorus — Hayka o xu3Hu. MecTo OMOJIOTHN B CUCTEME €CTECTBEHHBIX HayK.
CBsi3b OMOJIOTMYECKUX HAYK C IpYyruMu HaykaMu. O011e0noIornyeckue
3aKOHOMEPHOCTU — OCHOBA JIJIs1 [IOHUMAaHUS ABJICHUHN KU3HU U PALIMOHAIBHOTO
IPUPOIOIIOIB30BAHUS.
1. Buosiornyeckue CUCTEMBbI, POLECCHI M UX U3yueHue (3 4)
[Tonsitue o cucreme. Opranu3zaius OMOJIOTMUYECKUX CUCTEM, CTPYKTYpa, OCHOBHBIE
NPUHIUIIBL, pa3HooOpa3ue. Y POBHU OpraHU3alliy KUBOTO: MOJIEKYJISIPHO-
TE€HETUYECKUIN, OPTaHOMIHO- KJIETOUYHBIN, OPTaHU3MEHHBIH, NOMYJISLIMOHHO-BUI0BOM,
OMOreoeHOTUYECKUH (3KOCUCTEMHBIN), Onocdepusiil. [Iporeccrl, mpoucxoasamme B
ouocuctemax. OCHOBHBIE KPUTEPUHU KUBOTO. JKM3HB Kak popma CyIecTBOBaHUS
Marepun. OnpeiesIeHUe MOHITUS «KU3HbY.
Metoabl n3yueHus OMOJIOTHYECKUX CUCTEM U mponeccoB. HayuHoe no3Hanue.
MeToapl OMOTOTUYECKUX UCCIICTOBAHMM.
Jlemoncmpayuu
TabIuIl, CXeM, pUCYHKOB, (pororpaduii, ciaiiioB, pUiIbMOB, MOKa3bIBAIOUIUX YPOBEHb
OpraHu3alMK )KUBOU MPUPOIbI, METOAbI OMOJIOTUUECKUX UCCIIE0BAHUM, CBSI3b
OMOJIOTUH C APYTUMH HayKamMu; TpUOOPOB, 00ECIICUNBAIOIIUX U3yUYEHUE
OMOJIOTUYECKUX CUCTEM U IIPOLIECCOB.
2. Hutosiorusi — Hayka o kJietke (3 1)
Knerka — cTpykTypHO-(pYHKIIMOHANIbHAS €AWHUIA KUBOTO. VICTOpUS OTKpBITHS
kietku. PaGorer P.I'yka, A. JleBenryka. Knerounas teopus T. IlIBanna, M.
[lneiinena, P. BupxoBa. Pazsutne uuronorun B XX B. OCHOBHBIEC MOJOKEHUS
COBPEMEHHOU KJieTOuHOM Teopuu. E€ 3HaueHue AJist pa3BUTHUSI OUOJOTUM U MTO3HAHUS
npupoibl. MeToabl U3yUeHUs KIIETKHU.
Jlemoncmpayuu
CBETOBOTO MHKPOCKOMa, OOOPYIOBaHUS Jisi MPUTOTOBIICHUS MHUKPOTIPEIApaToB,
MOCTOSIHHBIX W BPEMEHHBIX MHUKPOIPENapaToB; PUCYHKOB, CIaliI0B, (oTorpaduid,
WUTFOCTPUPYIOIIMX 3Talbl PAa3BUTHUS LUTOJOTMHA KaK HAyKW; MOPTPETOB YYEHBIX -
LUTOJIOTOB.
JlabopamopHas paboma
1. YcTpolicTBO CBETOBOIO MUKPOCKOIA U TEXHUKA MUKPOCKOTTUPOBAHUS.
3. XuMH4ecKasi OpraHnu3anms KJieTku (8 1)



XUMHYECKHM COCTAB KIIETKH. Makpo-, MUKpO- U YJIbTPAMHUKpPOIIEMEHThI. Bogna, eé
(U3UKO-XUMHUUYECKHE CBOMCTBa M Ouojormyeckas posib B kierke. CBoOoaHas u
CBs3aHHAas BOJA. Ponb BOABI Kak pacTBOPUTENA, YYacTHE B CTPYKTYPUPOBaHUU
KJIETKH, TeTUIOPETyJIsiri. MuHepalibHbIe BEIIeCTBA KIETKU, UX OMOoJIoruueckast poJib.
Ponb kaTMOHOB M aHMOHOB B KieTKe. bydepHbie cuctembl kineTku: (ocdarHas,
KapOoHaTHasi, OeJIKOBasl.

Oprannueckrie KOMIOHEHTHI KJIETKU. belku. AMUHOKUCIOTHBIN COCTaB OEIKOB.
CtpykTypbl 0enkoBOil MoJieKyJbl. [lepBuuHas cTpykrypa Oeika, NenTUAHAs CBS3b.
Bropuunasi,  TpeTWU4Has, YeTBEPTHUYHas  CTPYKTypel.  CBoiicTBa  O€IKOB.
Knaccudukanus 6enkoB. @yHKINN OEIKOB.

VYrineBoael. MoHocaxapuabl, JOWcaxapuabl M [oOJHcaxapuibl. buonorundeckue
nosuMepsl. OO MIaH CTPOeHHs U (PU3NKO-XUMUUECKHE CBOKCTBA. buonornyeckue
(GyHKIIUH yTIIEBOIOB.

Jlunuael — BBICOKOMOJIEKYJISIpHBIE CJIOXKHBIE 3Qupbl. OOUMN MUIaH CTPOCHUS U
¢bu3uKo-  XUMHYECKHEe  cBoMcTBa. [ 'mapodunbHO-ruApoPoOHbIE  CBOMCTBA.
Knaccudukanuus nununoB. Tpurauuepuabl, BOCKH, CTepuibl, (Qochoaunuis.
buoniornueckas poap TMOUIOB B KIETKE.

Hykneunossie kucnotel. JJHK um PHK. CrpoeHne HYKJIEMHOBBIX KHUCJIOT: caxap,
docodar, azotuctsie ocHoBanus. Kommiementapusie ocHoBanusi. Ctpykrypa JHK —
JIBOMHAS CIIUPAJlb.

Mectonaxoxaenne u  Ouonormueckue  pynkuuu  JHK.  Bumer  PHK:
uH(pOpMaLlMOHHAs, TPaHCHOpTHas, pubocoMainbHas, BupycHas. Pyuknuun PHK B
kietke. AT®, ctpoenue, 3HaueHne, QyHKIIHS.

Jlemoncmpayuu

TaOJIUL, CXEM, PHUCYHKOB, CIIAiIOB, MOKA3bIBAIOIIUX CTPOECHUE MOJEKYN OEJIKOB,
JUIUOB, YIVIEBOJOB M HYKJIEHMHOBBIX KHCIOT; MOJAeIN cTpoeHus Mosekyibsl JIHK;
OTIBITOB,

WUIFOCTPUPYIOUIMXCBOMCTBA ~ OPraHUYECKMX  BEIIECTB, NPUHLMUI  JEUCTBUS
(hepMEeHTOB.

Jlabopamophvie pabombi

2. dDepMEHTAaTUBHOE pAaCLICIUICHHE IEpOKCHAA BOAOPOAA B PACTUTENBHBIX U
KUBOTHBIX KJIETKaX.

3.00HapyxeHue 0eIKOB, YIIeBOA0B, JUMUAOB C IOMOIIbIO KAYECTBEHHBIX PEAKIIHIA.
4. Ctpoenne u pyHKuuM KJIETKH (7 1)

DykapuoTHas ¥ NpOKapuOTHAas KieTku. HapykHas KieToyHas riasMaTuyecKas
MeMOpaHna. CTpoeHne MeMOpaHsbl, €€ CBOMCTBA U (PYHKIMH. TpaHCTIOPT BEIIECTB
yepe3 meMOpany. Kiierounas o6onouka pactuTenbHoi kinetku. [{utomnnazma u eé
OpTaHOU/BI.

BakyossipHast cucteMa KJIETKH: 3HI0IUIa3MaTHYECKas CEeTh, anmnapar ['oybxkuy,
JIM30COMBI, BAKYOJIb C KJIETOYHBIM COKOM, COKPATUTENIbHBIE BAKYOJIH.
[ToyaBTOHOMHBIE CTPYKTYPBI KJIETKUA: MUTOXOHIPUH UILIACTUIBI (XJIOPOILIACTHI,
XpOMOITACTHI, JiehkomiacThl). Ux ctpoenue u ¢pyHkuun. HememMOpaHHbI €OpraHou/IbI
KJIETKH: pUOOCOMBI, KIIE€TOYHBIM LIEHTP, MUKPOTPYOOUKH U LIUTO-CKEJIET KIETKH.
Oprasnounbl JIBHKEHUSI — PECHUYKHU U KT'YTUKHU. KIIeTOUHBIE BKIIFOUEHNS.

SAnpo — perynaropHslii HeHTp KiIeTku. OCOOCHHOCTHU IePHOM MEMOpaHBI.



Kapuomnasma, xpomMatus, SApbIIKO. XPOMOCOMBI.

CtpoeHue npokapuoTHIeCcKoi KieTKu. OCHOBHBIE OTIMYUTENbHBIE OCOOEHHOCTH
KJIETOK TIPOKApHUOT.

@DopMBbI U pa3Mepbl TPOKAPUOTUUYECKOH KIETKU. Pa3HO0Opas3ue KiIeTok:
pacTuTeNbHasi, )KUBOTHas, rpuOHas, 6akrepuanbHasi. OCOOEHHOCTH CTPOEHUs
PAaCTUTENBHOU U )KUBOTHOU KJIETKHU.

Jlemoncmpayuu

TaOJIUI, CXEM, PUCYHKOB, CIaiiIoB, MUKpO(OTOrpaduii CTpOSHUs KIETOYHBIX
CTPYKTYD,

MUKPOTPENapaToB paCTUTENbHBIX, )KHUBOTHBIX U OaKTEpUATbHBIX KIETOK.
Jlabopamophwvie pabomsi

4. [1nazMonu3 U AeTIa3MOIN3 B PACTUTEIbHBIXIIETKAX.

5. M3yueHune CTpOeHHs KIETOK Pa3IMYHBIX OPIraHU3MOB 0] MUKPOCKOTIOM.

5. O0MeH BelecTB U NMpeBpalleHne YHeprum B KieTke (114)

AcCUMWIALINS U TUCCUMUIISALIMSA — JIBE CTOPOHBI €IMHOIO IMpoliecca MeTaboan3Ma.
Tumnbl oOMeHa BelecTB: adpoOHbBIN U aHA3POOHBIN, ABTOTPO(HBIN U reTepOTPOQHBII.
DHepreTuueckoe oobecrieueHue kietku: npespaiienue AT B mpoieccax oomMeHa
BenecTB. GepMEHTATUBHBIN XapakTep peakiuil KJIETOYHOr0 MeTabou3Ma.
DepMeHTBI, UX CTPOCHHUE, CBOMCTBA M MEXAHU3M JIEUCTBUSI.

3aBUCUMOCTh CKOPOCTH (DePMEHTATUBHBIX PEAKIINI OT Pa3IM4HbIX (PAKTOPOB.
[lepBHUYHBIN CHHTE3 OpPraHUYECKUX BEMIECTB B KieTke. [ImacTuueckuii oOMeH.
®dortocunres. CBeToBas U TeMHOBast (pa3bl. Poib X7opomiacToB B JOTOCHHTESE.
[Ipeo6pa3oBaHue COTHEYHON IHEPTHH B SHEPTUIO XUMHUUECKHUX CBSI3EH.
[IponykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuuHbiX (PaKTOPOB HA CKOPOCTh
dotocunTe3a. 3HaueHune HOTocuHTE3a. XEMOCHUHTES.

DHepreTudeckuii ooMeH. Tpu sTamna sHepreTudeckoro oomena. [loaroroBuTeIHBIM
ATal: OpPraHHbIA U KJIETOYHBIA YPOBEHb. POJb IM30COM B MOATOTOBUTEIBHOM STame
oOMeHa BEIIECTB.

['nukonu3 — 0eCcKUCIOPOIHOE pacilenIeHue TI0K03bl. bronornueckoe okuciaeHue,
WIM KJIETOYHOE JbIXaHue. Poib MUTOXOHIpUH B IIpolieccax OMOJIOTHYECKOro
okucieHusi. MeMOpaHHbIN XapakTep peakuidi OKUCIUTENBHOTO POCHOPUIMPOBAHHUSL.
[IpeumyiecTBa a3poOHOTO MyTH OOMEHA BEILIECTB Mepe] aHA3POOHBIM.

D¢ HEeKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

Peakunu matpuunoro cuntesa. [IpyHIINIT KOMIUIEMEHTAPHOE B PEAKIMSIX MATPUYHOTO
CHUHTE3a.

Peanuzanus HacneacrseHHON nHGopMaiuu. ['eHeTnueckuii Ko, ero CBOicCTBa.
Tpanckpunims Matpuunsiii cunte3 PHK. Tpancnsius — Ouocunres Oenka.
KoaunpoBanune amunokuciot. Pons pubocom B Ouocuntese OenkaPerymsius
0oOMEHHBIX TpoIieccoB B kKieTke. [ unoresa onepona (P. XKakoo, XK. Mano). [lonarue
0 KJIETOYHOM rOMEOCTa3e.

Jlemoncmpayuu

Ta0IHIl, CXEM, PUCYHKOB, CIIAiI0B, WJUTIOCTPUPYIOIIUX PEAKIIUHU TUIACTHYECKOTO U
HHEPreTUYECKOro OOMEHA B KJIETKE U UX PETYISAIUU; ONBITOB, TOKA3bIBAOIINX
nporecc (poToCUHTE3an BBISBIIAIONIMX HEOOXOAUMBIE YCIOBUS JIJISl €r0 POTEKaHUS.
6. ’Ku3HeHHBIH HUKJI KJIETKH (5 1)



Knerounsrii nuki. Marepdaza u muto3. OcOOEHHOCTH MPOLIECCOB, MPOTEKAIOIINX B
uHTepdasze.

IToaroroBka KJIE€TKH K JejIeHUI0. [IpecuHTeTHUECKNi, CHHTETUYECKUH U
IOCTCUHTETUYECKUN NEpHObl MHTEP(Da3bl. Perunkanus — peakuus MaTpUYHOTO
cunre3a JIHK. Ctpoenune xpomocom.

[TonsiTe 0 XPOMOCOMHOM Ha0Ope — KapuoTune. JJunionaHbIi 1 raryionaHbIin
HaOOpPbI XPOMOCOM.

['omonoruunsie XpoMocoMmsbl. JleneHne KiieTku — MuTo3. CTaguu MUTO3a.
Kapuokunes u nurokunes. buosnornyeckoe 3HaueHue MUTO3a. AMUTO3.
Jlemoncmpayuu

TaOJIUL, PUCYHKOB, CXEM, CIAi10B, GUIBMOB, TOKA3bIBAIOIINX MEPUOABI )KU3HEHHOTO
LIAKJA KJIETKH, CTAAMM MUTO3a; MOJEJIEH U allIUIMKALUN XPOMOCOM;
MHKPONPENapaToB XpOMOCOM U MUTO3A.

7. Ctpoenue U GpyHKUMH opraHu3mos (16 4)

Opranusm kak enuHoe 1enoe. CTpyKTypHbIE 4aCTH OPraHu3MoB. OTHOKIIETOYHBIE U
MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOCHHUS U KU3HEAEITEIbHOCTU
OIHOKJICTOYHBIX  opraHu3MoB.  Opranemisl.  KosoHuManapHble  OpraHU3MBI.
MHOTOKJIETOYHBIE OpPraHU3MBI.

B3auMocBsA3p 4acTeil MHOrOkJIeTo4yHOro opranusma. @ynkmus. CucremMa OpraHos.
Amnmnapat. ®yHKIIMOHANIbHASA CHUCTEMA.

TKaHu paCTUTENBHOTO U KUBOTHOI'O OpraHu3ma. TUIbl paCTUTENIbHBIX TKAaHEW:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOAAIIAsl, OCHOBHAs. OCOOEHHOCTH CTPOCHHS H
MECTOHAXOXKJCHUE TKAHEM B OpraHax pacTeHu. THIbl >KUMBOTHBIX TKaHEW:
DIIUTENNAIIbHAS, COCIMHUTENbHAS, MBIIIICYHAs, HEPBHASL.

OcoOenHoctn ctpoenus u (QyHkuuoHupoBanusi. Opranbl. BereratuBHble H
re€HEpATUBHbIE OpraHbl pacTeHuid. OpraHbl M CHUCTEMBI OpPraHOB YeEJIOBEKa U
KUBOTHBIX.

Omnopa tena opraun3MoB. Kapkac pacrennid. CkeneTs! OTHOKJIETOYHBIX U
MHOTOKJICTOYHBIX JKMBOTHbIX. HapyxHbli u BHyTpeHHMI ckener. Ckener
[IO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.

CrpoeHue ¥ THIIBI COEOUHEHUs KOCTEW. JIBMKEHHE OpraHu3MoB. JIBHKEHHE
OJITHOKJIETOYHBIX OPTaHU3MOB: aMEOOUIHOE, KI'YTUKOBOE,

pecHu4HoOE. J[BI>KEHME MHOTOKJIETOYHBIX PACTEHUM: TPONIM3MBI U HACTUU. /[BHKEeHHE
MHOT'OKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbIIIeYHas cucTeMa. CKeJNeTHbIE MBIIILBI U
ux pabora.

[Tutanne opraHu3MoB. 3HaYCHHUE MUTAHUS U MUILEBApeHHsI. ABTOTPO(HOE MUTAaHUE
pactenuit. Ilormomenne BoAbI 1 MUHEPAJIBHBIX BELIECTB pacTeHUsAMH. | Iumesapenne
Y PaCTEHHUH.

['ereporpodubie opranu3mbl. [luTanue OAHOKIETOYHBIX H  OECMO3BOHOYHBIX
KUBOTHBIX.

BHYTpUKIIETOUHOE M BHYTPHUIIOJIOCTHOE NHUINEBapeHue. OTAenbl NMUIEeBapUTEIBHOIO
TpaKTa.

IInmeBaputenbHbple  kene3bl. [IWTaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
[InmeBapuTenpHas CUCTEMA YEJIOBEKA.



JIpixanue OpraHu3MoB. 3HadYeHUE bIxaHud. JlpiIxaHue y pacTeHuild. J[pIxaHue y
KUBOTHBIX.

Opranpel AbIXaHHS. OBOJIIOIMS JIBIXaTEIbHONM CHCTEMBI MO3BOHOYHBIX. Oprassl
IBIXaHUS YETOBEKA.

TpaHcropT BEWIECTB Yy OpPraHUu3MOB. [paHCHOPTHBIE CUCTEMBI Yy PACTEHUU.
Bocxopsmuiik M1 HUCXOIAIIMKA TOK BELIECTB. TPAHCIOPT BEIIECTB Yy >KUBOTHBIX.
3aMKHyTass M HE3aMKHyTasi KpOBEHOCHas cucTteMa. KpoBeHOCHass cucreMa
0ECTI03BOHOYHBIX U TO3BOHOYHBIX )KUBOTHBIX.

VYcioxxHEeHHEe KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX. (CTpOe€HHE KPOBEHOCHOM
cuctembl yenoseka. JlumpooOpaienue.

Brinenenne y oprann3MoB. Beinenenue y pacreHuil. Beiaenenue y OTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. Oprasbl BblJIeJIeHUs. BblaenuTenbHas cucrteMa
yesoBeka. CTpOeHHE MOYEK.

3ammTa y OpraHu3MoOB. 3alllUTa Y PACTEHUI. 3aluTa Y MHOTOKJIETOYHBIX )KUBOTHBIX.
CtpoeHne KOXHM YeJOBeKa. 3auura opraHu3ma OT OoJie3Heil. MIMMyHUTET U ero
npupoja. Kietounslii 1 ryMopanbHbIi UMMYHHUTET.

PaznpaxumMoCTh M peryianuss y OpraHu3sMoB. Pa3fgpa)kMMOCTh Yy OJIHOKJIETOYHBIX
OpPraHU3MOB: TaKCUCHI. Pa3Ipa)kuMOCTh M PEryJISIUs Y MHOTOKJIETOYHBIX PACTEHUU.
Poct pacTeHnii B 3aBUCMMOCTH OT YCJIOBHI Cpelbl U POCTOBBIX BeliecTB. HepBHas
CUCTEMa >KUBOTHBIX: ceTyaTas, CTBOJIOBas, Yy3joBasi, TpyOuaras. Peduexc wu
pednexropHas gyra. HepBHas cuctema mo3BOHOUYHBIX )KUBOTHBIX U YEJIOBEKA.
Otnensl TOJOBHOTO MO3ra, €ro yciloXKHeHWe. ['yMopanbHas peryiadainuss u
SHJIOKPUHHAS CUCTeMa YelloBeka. ['opMoHbl. VX 3HaueHue.

Jlemoncmpayuu

TaOJIMIl, CXEeM, pPHUCYHKOB, claiaoB, (ortorpaduii, QUIBMOB, MOKA3bIBAIOIINX
CTPOCHHE PACTEHUH, KUBOTHBIX, TPUOOB, OAKTEPHI M BUPYCOB; MUKPOIPEIAPATOB,
BJIQXHBIX MPENapaToB, OCTEOJOTMYECKUX IpernaparoB, repOapueB U KOJUICKIUH,
JEMOHCTPUPYIOLIUX CTPOCHUE OPraHOB M CHUCTEM OPraHOB PACTECHUN U JKUBOTHBIX;
ONBITOB, JOKAa3bIBAIOIIMX HAJW4YUE B PACTUTENBHBIX M >KUBOTHBIX OPraHU3Max
IPOLIECCOB MUTAHMS, IBIXaHUS, BbIICICHUS, PETYJISIIUU U T. 11

Jlabopamophas paboma

6. CtpoeHue M (PyHKIIMU BEreTAaTUBHBIX U TEHEPATUBHBIX OPraHOB y pPAaCTEHUU U
KUBOTHBIX.

8. PazmMHoOKeHUe ¥ pa3BUTHE OPraHU3MOB (8 4)

@opMbI pa3MHOXKEHHSI OpPraHu3MOB. becmnosioe M 1monoBOE pa3MHOXKEHHE. Bubl
Oecronoro

Pa3sMHOXKEHUA:  NPOCTOE  JEJICHHE, TMOYKOBAaHWE, PAa3MHOXKEHUE  CHOpaMU
(cmopynsmmsi), BEreTaTUBHOE pa3MHOXKEeHHE, (PparMeHTaIvs, KIOHUPOBAHHE.
[TomoBoe pasmHoxenue. [losoBbie KineTku. Meno3 — pEAyKIHMOHHOE JICJICHUE
kietku. Ctaanu

Meno3a. Meno3 — 0oCHOBa I10J10BOro pa3MHOXeHUs. [loBeenue XxpoMocoM B MeHo03e.
ITonsitue 0 KpoccuHrosepe. buosnornueckuit cmpici Meno3a. Melo3 B KMU3HEHHOM
LUKJIE OPTaHU3MOB.

Pa3zMHOkeHMe U pa3BUTHE )KUBOTHBIX. [10710BBIE Kene3bl. | 'aMeTorenes3 y s)kMBOTHBIX.



OOpa3zoBanue U pa3BUTUE TOJOBBIX KJIETOK. OCOOCHHOCTH CTPOCHHUS MYXKCKUX H
KEHCKHX IOJIOBBIX KJIETOK >KMBOTHBIX. OmiogorBopeHue. CriocoObl OmiioA0TBOPEHUS:
HapyKHOE U BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE KUBOTHBIX. OMOpHOJIOTMSI — Hayka O pa3BUTUU
3apoabimieit. Ctaauu 3MOpUOreHes3a >KUBOTHBIX Ha MpUMEpPE JaHUETHUKA. 3aKiaaka
OpPraHoOB M TKaHEW W3 TPEX 3apOMBIIIEBBIX JIUCTKOB. POCT M pa3BUTHE >KUBOTHBIX.
[ToctamOpuonansHoe pazButhe. I[IpsimMoe u Hempsimoe pasButue. PasButne c
MeTaMop(030M y OECTIO3BOHOYHBIX W TIO3BOHOYHBIX KUBOTHBIX.

buonornyeckoe 3Ha4eHUE NMPAMOrO M HENPAMOTO PAa3BUTHS, UX PACHPOCTPAHECHHE B
IIPUPOJIE.

Pasmuoxenue u pazButue pacteHuil. ['ameroput u cnopoput. Meio3 B KU3HEHHOM
LHUKJIC PACTCHUU.

ObpazoBanue crnop B npoiecce meiioza. ['amerorenes y pacrenuii. Omio0TBopeHe
U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. JKM3HEHHBIE LMKIbI BOJOPOCIEHN, MXOB,
NAllOPOTHUKOB, TOJOCEMEHHBIX U  IMOKPBITOCEMEHHBIX pacTeHul. J[BoiHOe
OIUIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.
[IpoaoMmKNUTENBHOCTh KU3HA M IUIOJOBUTOCTh OPraHU3MOB. POCT opraHusMos:
HEOTpaHWYEHHBbIM W oOrpaHuyeHHbId. CTapeHHe W CMEepTh Kak OHOJIOrHYecKue
IPOLIECCHI.

Heknerounsie ¢GopMbl *Ku3HHM — BUpPYChl. OCOOEHHOCTH CTPOEHHUS BHUPYCOB Ha
npumepe Oaktepuodara u BUY. Bupycusie JJHK u PHK. JXusnenusiii muxn u
ocobeHHocTH pasmHokeHue BupycoB. CIIN]I, conuanbHble W MEIUIIMHCKUE
pOOJIEMBI.

Jlemoncmpayuu

TabJIMIL, CXeM, PUCYHKOB, CIIaliJI0B, (PMIBMOB, OKA3bIBAIOIINX (OPMBI PA3MHOKEHUS
OpPraHU3MOB, CTaJUU MeH03a, CTaJANHU TaMETOreHe3a Y JKUBOTHBIX, SMOPHOHAIBHOTO U
NOCTAOMOPHUOHAIIBHOTO ~ Pa3BUTHS ~ OPraHU3MOB;  MYJSDKEH M anruidKanui
AMOPHUOHAJILHOTO  Pa3BUTHUSI  XOPAOBBIX; MHUKpPONpPENAapaToB  SHUIEKIECTOK U
CIIEpPMATO30MIOB.

9. 'eHeTHKA — HAYKa 0 HACJIEJCTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB (2 4)
Hctopus BOZHUKHOBEHHS W Pa3BUTUS TE€HETUKHM Kak Hayku. PaGoter I'. Menaens, T.
Moprana. Ponp oTeuecTBeHHBIX Yy4€HBIX B pa3BuTuM TeHeTuku. Pabotrer H. K.
Konsuosa, H. 1. BasuiioBa, A. H. beno3epckoro. 3HauyeHUe reHETHKHU.

OCHOBHBIE TE€HETUYECKUE TIOHSATUS M CUMBOJIBI. [ OMOJOTMYHBIE XPOMOCOMBI,
aJjuieNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKK, JTOMUHAHTHBIN W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsl JIMHUSA, TUOPHUIIBI, TEHOTHUII, (PEHOTHIL.
OCHOBHBIE METO/BI T€HETUKHU: THOPHUIOIOTHYECKUI, LINTOJIOTUYECKUE, MOJIEKYIISIPHO-
TEHETUYECKU .

Jlemoncmpayuu

Ta0Nul, PHUCYHKOB, cXeM, (Qororpaduii, WUIIOCTPUPYIOIIUX JIOMUHAHTHBIE U
PELECCUBHBIE MNPHU3HAKKM Y pAa3HbIX OPraHM3MOB, OCHOBHBIE METOJbl TE€HETHKH;
OPTPETOB YUYEHBIX-TEHETUKOB; (bUKCHUPOBAaHHBIX MyX Ipo3odu u
repOapu3MpPOBaHHBIX PACTEHUI TOpOXa MOCEBHOTO.

10. 3akoHOoMepHOCTH HACHeACTBEHHOCTH (12 4)



MounoruOpuaHoe CKpeluBaHue — CKpelIMBaHue Mo OAHON mape mpu3HakoB. [lepBorit
3aKOH MeHaenss — 3aKoH eauHooOpasusi mepBoro mokosieHus. [IpaBuio
TOMUHUpPOBaHUs. BTopoil 3akoH MeHnenss — 3aKOH paclIeIUIEHUs] MPU3HAKOB.
I'unores3a unctoThl rameT. [1o1HOE M HEMOJIHOE TOMUHUPOBAHKE.

AHanu3upymolee ckpemuBanue. Vcnonab30BaHHE aHAIU3UPYIOMIETO CKPEIIMBAHUS
JUISL ompejesieHus: reHoTura ocoOu. [IpoMexyTouHbIM XapakTep HacleI0BaHMUS.
Pacuiersienne npru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe CKpelMBaHue — CKPEIIMBaHWE MO JBYM Iapam MpU3HaKoB. Tperuit
3aKOH MeH1es1 — 3aKOH HE3aBUCUMOI0 HACIEI0OBAHUS IPU3HAKOB.

CueruieHHOE HacleIOBAaHHWE IPU3HAKOB. 3akoHbl MopraHa — CLEIUIEHHOE
HACJICIOBAHWE NPU3HAKOB, JOKAIW30BAHHBIX B OJHOM XPOMOCOME; HapyIICHUE
CUCIUIEHU TE€HOB B  pE3yJbTaT€ KpPOCCHHIOBEpa. XPOMOCOMHasA  TEOpPHs
HACJIEACTBEHHOCTU. [ eHeTnueckne KapThl. lcCnonp30BaHME KPOCCHUHIOBEpA s
COCTAaBJICHHUSI TCHETUYECKUX KapT XPOMOCOM.

I'enernka mnosa. XpoMOCOMHOE OIpeaesieHue Tmoda. AyTOCOMBbI W TOJIOBBIC
XPOMOCOMBI.

['omMoraMeTHblii W TeTEeporamMeTHbIM MoJI. ['eHeTHdeckass CTPYKTypa IMOJIOBBIX
xpomocoM. HacnegoBanue nmpu3HaKoB, CUETUIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. MHOXKECTBEHHOE AEUCTBHUE TeHOB. [ ienoTpornus.
MHoxecTBeHHbIM amienu3M. KogomMuHupoBanue. BzauMoneicTBue ajuiesbHBIX U
HEAUICNIbHBIX Te€HOB. KoMIUIEMEHTapHOCTh, »JnHCTa3, noauMmepus. PemieHue
FEHETUYECKUX 3a1a4.

Jlemoncmpayuu

Ta0NHI], CXEeM, PUCYHKOB, AaIIJIUKAIMKA, CIAlI0B W (DHIBMOB, WILTIOCTPUPYIOIIHX
OCHOBHBIE

3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH IPU3HAKOB Yy OPraHU3MOB, XPOMOCOMHOI'O
MEXaHU3Ma OINpeIeTICHUS

U peryJisluu I0ja; OMBITOB MO CKPEHIMBAHUIO MYX Jp030(ujl, aKBapUYMHBIX PbIO
(rymmm);

F€HETUYECKUX KapT pacTeHUM, )KUBOTHBIX U YEJIOBEKA.

11. 3akoHOMEepHOCTH U3MEHYUBOCTH (7 4)

B3aumoneiicTBrue reHotura u cpeabl npu GopmupoBanuu GeHoruna. Mi3sMmeHYnBOCTD
MIPU3HAKOB.

KauecTBeHHBIE M KOTMYECTBEHHBIEC ITPU3HAKU. BHUIBI U3MEHYNBOCTHU: HACIIECICTBCHHAS
¥ HEHaclieJCTBeHHas. HeHacnencrBenHas, MogupuKauoHHas wid (PEeHOTHITHYECKAs
W3MEHYHUBOCTb.

Posb cpenbl B HEHACHEACTBEHHOM U3MEHYMBOCTH. [Ipenen n3sMeHUMBOCTH IPU3HAKA.
Bapuanmonueii psa M BapuauuoHHas KpuBas. Hopma peakuum npusHaka.
XapakTepucTuka MOAU(PUKATUOHHON H3MEHYHBOCTH.

HacnenctBenHass  wiM  TEHOTHIIMYECKAsT ~ M3MEHYUBOCTD. KombOunaTuBHas
U3MEHYUBOCTh. Meio3 | MOJIOBOM TMpolecc — OCHOBa KOMOWHATHUBHOMU
U3MEHYUBOCTU. PoJIb KOMOWHATHMBHONW M3MEHUMBOCTH B CO3JaHHUU Pa3zHOOOpa3us
ocoOeil B mpeiesiax 0AHOro Bujia. MyTalidoHHAsi K3BMEHYUMBOCTh. Buibl

MyTallMi: TEHHbIC, XPOMOCOMHBIEC, T€HOMHbIC. CIOHTAHHBIE U HWHAYLIMPOBAHHBIC
MyTaluu. SaepHble U HUTOIIa3MaTH4Yeckue MyTtanud. COMaTU4eCcKue W TOJIOBBIE



MyTaluu. lIpUYrHBI BO3HMKHOBEHUS MyTallMii. 3aKOHOMEPHOCTH MYTAIIHOHHOIO
npouecca. 3aKOH I'OMOJIOTUYECKHX PSAOB B HACIEACTBEHHOM m3meHuuBoctu H. .
Basuiosa.

Jlemoncmpayuu

Ta0JIML, CXEM, PHUCYHKOB, (oTorpaduii, cnaiiioB, MOKa3bIBAIOIIMX OPraHU3MBbI C
pa3IMYHBIMM BHJAMU U3MEHUYMBOCTH; JKUBBIX 3K3€MIUIIPOB KOMHATHBIX PACTECHUH U
JOMAIIHUX )KUBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHUYHUBOCTH.

Jlabopamopras paboma

7. N3ydyenne moaudukamoHHoi n3mMeHunBocTH. [locTpoeHre BapuamoHHOTO pAia U
BAPHUALIMOHHOW KPUBOMU.

12. I'eneTnka 4yeaoBeka (5 1)

Kapunortun 4yenosexka. HMamorpamma kapuotuma 4yenoBeka. MexayHapoaHas
IIporpaMma  HCCJIEIOBAHMS T€HOMAa 4YeJIOBeKa. MeToabpl T'€HETHKM 4eJIOBEKa:

reHeaJOrn4eCcKmu, OJIM3HEIIOBBIMN, IIUTOr€HETUUECCKUM, OMOXMMHYECKHUH,
NONYJISIIUOHHO-CTaTUCTHYeCcKuil. HacnencrBeHnble 3a00s1eBaHus 4enoBeKa. | 'eHHbIe
u XPOMOCOMHBIE Oose3Hn YyeJIOBEKa. bone3nu c HACJICICTBEHHOM
MPEIPaACIIONOKECHHOCThIO. 3HAYCHUE MEAUIMHCKOW T€HETUKH B MPEIOTBPAIICHUH U
JICYCHUU FeHETHYCCKHUX 3a00J1eBaHHI yeJIoBeKa. MeauKko-reHeTUYECKOe
KOHCYJIbTUPOBAHUE.

Jlemoncmpayuu

TaOJIMI, CXeM, PUCYHKOB, CIaiI0B, (UIBMOB, WILTIOCTPUPYIOIINX METO/bI U3yUeHUS
TE€HETUKHU YEJIOBEKa;

dboTorpaduii a0aeH, CTPaIAOIIUX HACIEACTBEHHBIMH 3a00JICBAaHUSIMH, OTHOSAIIEBBIX
U Pa3HOSHIIEBBIX OJM3HEIOB; KapHUOTUIIOB OOJBHBIX T€HHBIMU M XPOMOCOMHBIMHU
00J1e3HIMU.

Jlabopamopnas paboma

8. CocTaBieHuE 1 aHaIu3 pOAOCIOBHBIX YEIOBEKA.

13. Cenexkuusi opranusmoB (6 4)

Cenekuus Kak MpoOUECC U HayKa. 3apOKICHHUE CEIEKINU U JoMecTUKanus. YueHnue H.
W. BaBuioBa 0 1eHTpax MHOTrooOpas3usi U MPOUCXOXKJEHUS KYJIbTYPHBIX PAaCTEHUHU.
[{eHTpbl TPOUCXOKIAEHUA JOMALIHUX KUBOTHBIX. POJb cenexkunu B cO34aHUU COPTOB
pacTeHuil 1 nopoJ KuBOTHBIX. [lopoaa, copT, mMITaMM — MCKYCCTBEHHBIE MOIYJISLHUH
OpPraHh3MOB C KOMIUIEKCAMU  XO3SWCTBEHHO ILE€HHBIX IPU3HAKOB. 3aKOH
TOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH M €ro 3HAYEHUE U1
CEJIEKIIMOHHOW paboTHI.

Metonel  cenekunoHHOW — paboTel. MckyccTBeHHbIM  oTGop. MaccoBeiii  u
WHJIUBUIYAIbHBIA ~ OTOOp.  OKCHNEpUMEHTaNbHBIA  MyTareHe3. llomumonnus.
['uOpunuzauus. biu3kopoacTBeHHOE CKpemuBaHue — WHOpUAUHT. OTaanéHHas
ruOpuan3anus — ayTOPUANHT B CEJNEKIMH PacTeHUH M >KUBOTHBIX. [Ipeomonenue
oecruiogust rubpunioB. I'ereposuc. JlocTUKEHUS CENEeKIUU PACTEHUNA M KUBOTHBIX.
Mertonasl padotsl M. B. Muuypuna.

Jlemoncmpayuu

Ta0NMI, CXEM, PUCYHKOB, WLIIOCTPUPYIOIIUX METOAbl CEJIEKIMU pacTeHUil u
KUBOTHBIX; (QoTorpaduii M ciraiiJoB COPTOB KYyJbTYPHBIX pACTEHUH, MOPOJ
JOMAIIIHUX KUBOTHBIX; MYJISKEH U HATypaJIbHBIX TUIOZOB PA3IMUYHBIX COPTOB 510I0Hb,



rpyll;, TOMaTOB; IBETKOB M COIBETHM JIEKOPATUBHBIX PACTCHHUU (P03, XpHU3aHTEM,
T'BO3JIMK U JP.).

Jlabopamopnas paboma

9. Omnucanue (PEHOTUIIOB COPTOB KYJIBTYPHBIX PACTEHUM M TOPOJ JOMAIIHUX
KUBOTHBIX.

14. buorexnojorus (8 4)

buorexHonorust kak oTpacib NHpou3BojacTBa. Mcropust pa3BUTHS OMOTEXHOJOTHUHU.
OOBEKTHI OMOTEXHOJIOTHH.

OcHOBHBIE  OTpacid  OWOTEXHOJOTHH:  MHUKPOOHOJIOTHYECKAas  TEXHOJOTHS,
KyJbTUBUPOBAHUE W HCIOJb30BAaHUE PACTUTEIBHBIX M JKUBOTHBIX  KIIETOK,
XPOMOCOMHAs U TeHHAsl UH>KEHEPHSI.

Mukpobuosorndeckasi TexHosorus. [IpenmyriecTBa MUKpOOHOIOTHYECKOTO CHHTE3A.
WUnxenepnass sH3uMosorus. HmMMoOunuzoBanHbsle ¢epMmeHTsl. Mcnonb3oBaHue
MUKpPOOHOJIOTUYECKON TEXHOJIOTUU B MPOMBIIUIEHHOCTH.

Kiierounas TexHONOTHS U KIIeTOYHAsl MHKEeHepHUs. KIeTouHble U TKaHEBbIE KYJIbTYPHI.
MukpokioHaJIbHOE pa3MHOXKeHUE pacTennil. CoMatuyeckast TruOpuan3anusi.
PexoHCTpyKIHS SULIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX.

XpomocoMHas U reHHast unxeHepus. Koncrpyuposanue pekomounanTHbeix JJHK.
JIoCTHKEHUA U IEPCIEKTUBBI T€HHOW NHKeHepHH. COo3/1aHNe TPAHCTEHHBIX
(reHeTryeckr MOIU(MUIUPOBAHHBIX) OPraHU3MOB. DKOJIOTHYECKUE U ITUUECKHE
po0JiIeMbl FEHHOW WH>KEHEPUH.

Jlemoncmpayuu

PUCYHKOB, CXEM, CIIai0B, PHIBMOB, HJUTFOCTPUPYIONIUX OCHOBHBIE HATIPABJICHHUS U
OTpaciiu

OMOTEXHOJIOTHH, METO bl TCHETUYECKOW HHKEHEPHUH; JIEKAPCTBEHHBIX MPENapaTos,
MOJTYYCHHBIX C UCTIOJIb30BAaHUEM JOCTHKEHUH MUKPOOMOJIOTUYECKON
IPOMBIILJIEHHOCTH.

OCHOBHOE COJIEPXKXAHME 11 kaacc( 1024, 3 yaca B HegeJ110)

JBOJIIOLHSA U ee 3aKOHOMepHOCcTH (184)

Unen pa3Butus OpraHuyeckoro wmupa B Tpynax ¢uiaocohoB AHTUYHOCTH.
Meradpusudeckuii miepuon B ucropun Omonorumu. Cucremarnka K.JIunnes.
K.brobdporn — mepBas HBONIOIMMOHHAS KOHIEHIUSA. JBOJIIOIMOHHAS KOHIIETITUS
K.b.Jlamapka. 3HaueHue TpynoB Jlamapka mjisi pa3BUTHUS SBOJIIOLMOHHOW HIIEU U
ouosioruu. OpomormonHbie uaen O.0K.Cenr-Unepa. bopeba ¢ KpeanMOHM3MOM.
OpomonnonHas Teopus Y.J/lapBuHa. IIpeanochulku BO3HMKHOBEHHS JAapBUHHU3MA.
XKuznp u nHayuyHas pearenbHocTh Y.JlapBuHa. DBomonus KyJbTYpHBIX (opm
OpraHu3MOB. OBOJIIOIMS BHUAOB B MOpHUpoje. Pa3BuTHE 3BOJIOIMOHHON TEOpUHU



Y./lapeuna. @DoOpMHpOBAHHE CHUHTETHYECKON TEOpPUHM 3BOJIOLMH. 3HAYEHUE
3BOJIIOLIMOHHOTO yueHus Y./[apBrHa.

JleMOHCTpaluM: CXE€M, pPHUCYHKOB, CIaufOB, WIUIIOCTPUPYIOIIUX OCHOBHBIE
IIOJIOXKEHUST DIBOJIFOLIMOHHBIX MJAEW, KOHLENIWM M TEOPUH; MOPTPETOB YYEHBIX U
dbunocodos.

Mukpo3BoJouus I'eneTnueckue OCHOBBI SBOJIIOIMH. DJIeMEHTapHBII
ABOJIIOLIMOHHBIM MaTepuan. OJEMEHTApHAs €AWHULA DBOJIOIUU. JIEMEHTAPHOE
ABOJIIOLIMOHHOE  SIBJIEHWE. 3aKOH TeHeThdeckoro paBHoBecus k. Xapnaw,
B.Baitn6epra. JIBuwKymue CWIbl  JBOJIOINUU. MyTaIllMOHHBIA  TpollecC W
KOMOWHATHUBHAS U3MEHYHBOCTh. [lomymsiimonHbIe BOTHBI U Aperd reHoB. Murparus.
Wzomsmust. EctectBennblil 0100p Kak (aktop sBomtonud. [Ipeanockuiku u MexaHu3m
nenictBua. boprba 3a cymectBoBanme u e€ (opmbl. Chepa m OOBEKT ACUCTBUS
€CTECTBEHHOTro oTOopa. PeanbHOCTH ecrecTBEHHOro otOopa B mpupoje. Dopmbl
ecTecTBeHHOro otrbopa. TBopueckass poib. [IpucnocobIeHHOCTh OpraHU3MOB U €€
BO3HUKHOBeHHE. OTHOCHUTEINbHAs 11eJ1ec000pa3HOCTh Mpucnocobnenuit. Bug u ero
kputepun. Omnpenenenue Buma. Crpykrypa Buma B npupoge. CrnocoObl
BUI000pa30BaHusI.

JleMoOHCTpanum: TabJIUL, CXEM, PUCYHKOB, CIIaiiJI0B, (PUIBMOB, repOapUEB PACTEHUI,
KOJUIEKIIUHA  JKUBOTHBIX, WUTIOCTPUPYIOMIMX JIEHCTBUE (HAKTOPOB  DBOJIOLUH,
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB.

Jlaboparopubie padorhl: «OnucaHue MNPUCTOCOOJIEHHOCTH OpPraHU3MOB M €€
OTHOCUTEJILHOT'O XapakTepay, «M3yueHne KpuTeprueB BUIA».

Maxkpo3Boaouuss Meronsl  u3ydeHus odBomtonuu. Ilepexomnsle  Gopmbl U
¢unorenernueckue psabl. CpaBHeHue GJaopsl U (payHbl MaTEPUKOB, H3yUYCHHE
ocTpoBHOH (J10pHI U (ayHbl. ['OMONIOTHS U aHAJIOTHA, PYAUMEHTHI U aTaBU3Mbl. 3aKOH
3apOJIBIIIEBOTO CXOJACTBA, OMOreHEeTHMYECKUH 3aKkoH. l3yueHne aMHUHOKHCIOTHOMN
HOCJIeI0BaTEeIbHOCTH  O€nKoB, Ouoxumuueckas romosiorus. MojenupoBaHue
sBomtony. HampaBnenuss u myTd sBosouuu. IlyTu nocTmxkeHus OHMOIOTHYECKOTO
nporpecca. buonornueckuii perpecc u BbiMupaHue. COOTHOIICHHE U YepelOBaHUE
HampaBieHuil sBomounu. Popmbl HampaBieHHOW sBoronuu. OOmMe mnpaBuia
HBOJIIOLUH.

JleMoHcTpanumM: TaOJIUI, CXEM, PUCYHKOB, CIIaiiJI0B, Ouoreorpauyeckux Kapr,
WUTIOCTPUPYIOIIMX ~ METOAbl  M3YYEHHsS  DBOJIOLMM;  KOJUIEKLMH, TrepOapues,
HCKOIIa€MbIX OCTaTKOB OPTaHU3MOB, IOPTPETOB YUEHBIX.



Jlaboparopubie padoTbl: «CpaBHUTENbHAs XapaKTEPUCTHKA €CTECTBEHHOIO U
HCKYCCTBEHHOIO 0TOOpa», «CpaBHUTENbHASI XapaKTEPUCTHKA (OPM €CTECTBEHHOTO
otbopay, «M3yueHue kpurepueB BHIa», «CUMIATPUUYECKOE MU aJUIONATPUUYECKOE
BUJ000pa30BaHUE: CXOACTBA U PAITUYULY.

IBOJIIOIHUS OPraHUYECKOro Mupa Ha 3emJie (244)

['unoTe3pl M TEOpUHM BO3HUKHOBEHUs KWU3HM Ha 3emiie. OCHOBHBIE 3Tallbl
HEOPraHU4ecKoM »HBomouMMu. llnaHerapHas »sBoMOIMA. XHUMHYECKAsl SBOJIFOLUA.
AOuoreHHbi cuHTe3 opranudeckux BemiectB. Omnbit C.Mwummepa u [.HOpwu.
OO0pazoBanue noaumMepoB u3 MoHoMepoB. KoarepBaTHble Karid U MHUKpPOCHEPHI.
[Iporenonapl. Pubo3umel. @opmupoBaHre MEMOpaH M BOSHUKHOBEHHE MPOOHOHTOB.
Hauano opranmueckon ssomonmu. [losBnenue mnepsBbix kieTtok. [Ipoxkapuorsl u
AYKapHuoThl. [ MIOTE3bI BOBHUKHOBEHUS 3YKApUOT. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB
ayKapruoT. PopMUPOBaHNE HEKJIETOUHBIX OPTAHU3MOB U UX JBOJIIOLMOHHOE 3HAYCHHUE.
OcHOBHBIE 3Tanbl SBOJIOLUMU pacTUTENbHOTO Mupa. OCHOBHbIE apoMop(do3bl U
uauoanantauuu. JXusHpe B Boze. IlepBrie pacTeHus — Bojopocnu. Beixon Ha cymry.
IlepBbie CIIOPOBBIE pacTeHus. OcBoenue U 3aBOCBAHUE CyIIH
NanoOpOTHUKOOOpA3HbIMHU.  YCIOXKHEHHE pa3MHOKeHus. (CeMeHHbIe pacTeHHs.
OCHOBHBIE YEPTHI 3BOJIOLMH PACTUTEIBHOIO Mupa. OCHOBHBIE 3Talbl HBOJIIOLUU
KUBOTHOTO Mupa. OcHOBHBIE apoMOp(]o3bl U uanoaaantauuu. IlepBbie )KUBOTHBIE —
npocteiiimue. Crneumanuzanus U noiauMepusauus opranemt. Juddepenuumanus
kieTok. [lepBble MHOrOKIJIETOYHBIE JKMBOTHBIE. [[ByCIOWHBIE JKMBOTHBIE —
KHILIEYHOIIOJIOCTHBIE. [lepBble TpEXCIOHBIE KUBOTHBIE — IUIOCKKE YepBU. Brixon u
3aBOEBAHUE JKUBOTHBIMM cymu. UneHucroHorue. IlepBble XOpAOBBIE KUBOTHBIE.
Kusup B Bome. PriObl. BTOpoil BBIXOA JKMBOTHBIX Ha CyIIy. 3€MHOBOJHBIC.
3aBO€BaHME II03BOHOYHBIMM >KMBOTHBIMH cymu. [Ipecmpikaromuecs. IITuisl,
Munekonutaromue. OCHOBHBIE YEPThI 3BOJIIOLMH KUBOTHOrO Mupa. Mcropus 3emnu u
MeToAbl €€ M3ydeHus. VckomaeMble OPraHMYECKHE OCTaTKH. ['eoxpoHoisiorus u eé
Meroasl. ['eoxpoHosiormyeckass mkana. Pa3BuTume Xu3HM Ha 3emiie IO 3paM U
nepuoaaM. XapakTEpUCTUKA KIIMMaTa WU TEO0JOTHMYecKux mpoueccoB. l[losBnenue,
pacuBeT U rudenb XapakTepHbIX OpraHu3mMoB. COBpeMEHHAasl CUCTEMa OPraHUuYECKOro
mupa. OCHOBHBIE CHCTEMATHUYECKHE TPYMIbl OopraHu3MoB. OOIIas XapaKTepUCTHKa
HapcTB U HaauapcTB. COBPEMEHHOE COCTOSIHUE U3yUYEHHUs BUJIOB.

JleMoHCcTpanum: TaONMI, CXEM, PUCYHKOB, CIIAaiJI0B, WUIFOCTPUPYIOLIUX OCHOBHBIE
ATanbl Pa3BUTHUS OPraHUYECKOro MUpa Ha 3emile; HCKOMAEMbIX OCTATKOB PACTEHUN U
’KUBOTHBIX, ()OpPM OKaMEHeNOCTeil; repbapueB pacTeHui, KOJIEKIUN >KMBOTHBIX,
BJIAKHBIX IIPENAPATOB OCHOBHBIX CUCTEMATUYECKUX TPYIIT OPTaHU3MOB.



YenoBek - OuoconuaabHas cucrema (164)

AHTpomosiorusi — Hayka o 4ejoBeke. Paznensi, 3amaud, meroabl. CTaHOBJIEHUE
MPEJICTABICHUN O MNPOUCXOXKICHUU 4esoBeKa. Penurmosnsie Bo33peHusa. HayuHble
Teopur. CXOACTBA M OTJIWYUS YEJIOBEKA U )KMBOTHBIX. CUCTEMAaTHYECKOE TIOJI0KEHUE
yenoBeka. CBHUIETENIBCTBA CXOACTBA YEJIOBEKAa C JKUBOTHBIMU. JIBIXKYIIIME CHIIBI
aHTporniorene3a. HacneacTBeHHass KI3MEHYHMBOCTh U €CTECTBEHHBIM 0TOOp. I'pymnmoBoe
COTPYAHUYECTBO W oOuieHue. OpynuitHasi JEATeNbHOCTh W TMOCTOSIHHBIC >KUJIUIIA.
CooTHollleHne OWOJIOTHYECKMX H CONUaIbHBIX (akTopoB. OCHOBHBIC CTaaUU
aHTpornioreHe3a. HaxoJkd HCKONMAaeMbIX OCTaTKOB, BpPEMs CYIIIECTBOBAaHHS, POCT,
00BEM MoO3ra, 00pa3 JKU3HM, OpPYIAUsA. OBOJIOUUS COBPEMEHHOIO YEJIOBEKA.
EcrectBennbiii otOOp B momynsmnusx. buojgoruueckas SBOJIONMS WHIWBHJIOB.
MyTtanuoHHbIi nipotiecc U noauMopdusm. IlonynsiuoHHbIe BOJHBI U Apeid TeHOoB,
murpanus U <«3(PpdekT ocHoBaTeNs» B TOMYJSIUAX COBPEMEHHOI'O YeJIOBEKa.
UYenoseueckue pacwl. [loHstue o pace. BpemMss u MecTo BO3HUKHOBEHHUS pac.
['mnoTe3bl MOMUIEHTPU3MA U MOHOLIEHTpU3Ma. [IpUurHbBI 1 MEXaHU3MbI PACOTeHE3A.
EnunctBo denoBeueckux pac. KpuTuka coOUMaIbHOTO JIapBHHU3MA U pacU3Ma.
[Tpucnoco0IeHHOCTh YeJOBEKa K pPa3HBIM YCIOBUSM CpPEIbl. AIaNTUBHBIC THUIIBI
mojiei. YemoBeKk Kak 4acTh MPUPOJBI U OOIIEeCTBa. YPOBHU OpPraHU3AIMU YeIOBEKa.
CTpyKTyphl YPOBHEMN, MPOUCXOAIINE TPOIECCHl U UX B3aUMOCBS3b.

JlemoHcTpanmum: TaOIUI, CXEM, PUCYHKOB, CJIaiiJIOB, IOKAa3bIBAIOIIUX BHEIIHUM
00K u 00pa3 »JKU3HU TPEJKOB YEJIOBEKA, CTPYKTYPHO-(QYHKIIMOHATBHYIO
OpraHU3allUI0 CUCTEM OPraHOB TeJia YEJIOBEKA; MYJISKEeH OKaMEHEIOCTEH, IpeMeTOB
MaTepUaIbHOM KYJIBTYPhI IPEAKOB YEJIOBEKA; IPUMEPOB 3I0POBOTO 00pa3a KU3HH.

JlabopaTropHasi pabora: «3ydyeHne 3K0JIOTMUECKUX aJanTalui YeI0BEeKay.
Opranusmsl U oxkpy:kaomas cpeaa (134)

3apoxxaenue W pa3ButHe Odkosorun B Tpynax A.I'ymGonbara, K.®.Pynbe,
H.A.CesepuioBa, J.I'exkens, @.Knementca, B.Illlendopna, A.Tencou, B.H.Cykauéna,
Y.Onrona. Paznmensl u 3agaunm skonoruu. CBA3b SKOJOTMHM C JPYTMUMH HayKaMH.
MeTtonpbl.

Cpensl obutanust opranu3moB. Ux ocobennoctu. [IpucnocoOiaeHus opraHu3MoB K
KU3HU B Pa3HbIX cpelax oOMTaHus. JKOJOoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX
nericteus. BzaumopeiicTBre sKojorudeckux (akTopoB. bUogornueckuii onTUMyM H
orpannuuBatomiuii  ¢akrop. IlpaBuno muaumyma HO.JIubuxa. Dxonorumueckue
CHEKTPbl ~ OpraHU3MOB.  OBPUOMOHBHBIE UM  CTCHOOMOHTHBIE  OPTraHU3MBI.
Knaccudukanus skonornyeckux (axtopoB. Abmotudeckue (axtopel. CBET U €ro
JNEUCTBUE HA OpPraHru3Mbl. ODKOJOTMYECKHME TIPYINIbl PACTEHUA M JKUBOTHBIX I10



OTHOIIIEHUIO K cBeTy. CurHanbHas poiib cBera. @oronepuoausm. Temmneparypa u eé
JNEUCTBUE Ha OpraHu3Mbl. [lOMKUIIOTEpMHBIE W TOMOMOTEPMHBIE OPraHU3MBI.
TemneparypHbie npucnocoOieHuss OpraHu3MoB. BraxkHocTb M e€ neiicTBUe Ha
opranusmbl. [lpucnocoOneHusi OpraHu3MoOB K MOJACpP>KaHUIO BOJHOro OanaHca.
["a3oBbIit 1 MOHHBIN cocTaB cpenbl. [louBa u penbed. [loronupie U KIMMaTUYECKUE
dakropel. [lpucnocoOnenus opraHu3MOB K JAEWCTBHUIO aOMOTHYECKHX (PAKTOPOB.
buonoruueckue purmsl. [Ipucnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM
ycnoBuit cpeabl. JKusnennsie popmbl oprann3mMoB. OCOOEHHOCTH CTPOEHUs U 0Opaza
KU3HU. buotnueckue dakTopbl. Buibl OMOTHYECKHMX B3aUMOJICHCTBHI. 3HauCHHE
OMOTUYECKHUX B3aMMOJEHCTBUI VISl CYIIECTBOBAHUSI OPraHU3MOB B Cpejie OOUTaHUS U
B COOOIIIECTBAX.

DKoJoru4yeckas Huilla Buaa. MHoOromepHas MOJI€NIb JKOJOTUYECKOW Humu J[x.
XatunHCcOHA. Pa3Mepbl HKOJOTMYECKONM HUIIM W €€ CMEHa. OKOJOru4ecKas
xapaktepuctrka nomyssnuu. [lomymnsius kak Ouosorumueckas cucrema. OCHOBHBIC
MOKa3aTeld MOMyJSUUH. OKOJIOTMYECKasi CTPYKTypa mnonyisinuu. JluHamuka
MOMYJSAINUU U €€ perynsiuus. TUnbl AUHAMUKU NONyJsaiuu. KpuBble BbIKUBaHUSL.
Perynsauus yncinennoctu nonysinun. GakTopel CMEPTHOCTU U EMKOCTh CPEBI.

JlemoHcTpanumM: TaOIUIl, CXEM, PUCYHKOB, CIJIaiiJIOB, IOKAa3bIBAIOLIUX JCHCTBHE
AKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBbI, OMOTUYECKUE B3aMMOOTHOIICHUS MEXKITY
OpTraHU3MaMH.

JlabopaTopHublie padoTbl: «CpaBHEHHE aHATOMUYECKHX OCOOCHHOCTEH pacTeHUi U3
pa3HbIX MeCT oouTaHus», «OnucaHue KUIHEHHBIX (OPM Y paCTEHUHN U )KUBOTHBIX).

CoobmecTBa u 3koN0orudeckue cucreMmsl (104)

CooOmiecTBa OpraHu3MOB: CTPYKTYpbl M CBsi3U. buoreoneno3. Ero crpykrypsl,
CBSI3M MEXKAY OpraHu3MaMu. JKOCHUCTeMbl. CTPYKTypHbIE KOMIIOHEHTBI SKOCHCTEMBI.
KpyroBopoT BemiectB u noToku sHepruu. Tpodudeckue ypoBHu. Tpodudeckue nenu
nu cetd. OCHOBHbIE TMOKa3aTead. OKoJorudyeckue nupamuiabl. CBoiicTBa
OMOreoLeH030B M auHaMuka coobmiectB. [ukinyeckue wm3zMmeHeHus. Cykueccuu.
[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI 03epa. CmemaHHoro jeca. CTpyKTypHbIE
KOMIIOHEHTbl M Tpo(uyecKas CceTb MPUPOIAHBIX HKOCUCTEM. AHTPOIIOI€HHBIE
IKOCHUCTEMBI. ArposkocucTeMbl. OTIHYMS arpo’KOCHCTEM OT OHOreOLEHO30B.
YpOoskocucrembl. X ocHOBHble KOMMOHEHTHI. ['opoackas d¢uopa u QayHa.
buonornyeckoe M XO034HCTBEHHOE 3HAUYEHUE arpo’KOCUCTEM M YpPOO3KOCHUCTEM.
buopasHoobpasue — ocHOBa yCTOWYUBOCTH COOOIIECTB.



JleMOHCTpAalUM: CXEM, pPHUCYHKOB, TpaduUKOB, WIIIOCTPUPYIOMIUX MPOILECCHI,
OPOUCXOASIINE B IMOMYJSALUAX; TepOapueB M KOJUIEKUMH PAaCTEHUM M KUBOTHBIX,
NPUHAUIEKAIIMX K Pa3HBIM SKOJIOTMYECKHUM pacaM OJHOTO BUAA.

Jlabopatopubie padoThl: «lI3ydeHHne HKONOTMYECKON HHUIIM Yy pa3HbIX BHJIOB
pacTeHUM W JKUBOTHBIX», «CpaBHUTEIbHAS XapaKTEPUCTHKA TMPUPOJHON U
arpo’KOCUCTEM.

Bbuocdepa u yesoBeuectno (124)

buocepa — xuBas obomouka 3emum. PasButue mpencraBieHuit o O6uochepe B
tpynax 3.3tocca, B.M.Bepuaackoro. Ob6mactu Omochepbr u e€ cocraB. Kupoe
BeIleCTBO OMocdepsl U ero PyHKIHUHU. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEPHI.
Ocob6ennoctu O6uocepbl Kak TI00aIbHOM AKOCHCTEMBI. KpyroBOpOThI BEIIECTB U
OMOTCOXMMHUYECKHE IUKIBl. PUTMHYHOCTH siBIeHWH B Ouocdepe. 30HATBLHOCTH
ounocdepsl. OcHOBHBIE OMOMBI cymmm. Knmmar, pacTHUTENbHBIM M KUBOTHBIA MUD
OCHOBHBIX OMOMOB CYIIIH.

UYenoseuecTBo B 6mochepe 3emnu. buochepnas posb yenoseka. AHTporoouocdepa.
[Tepexon 6uochepst u HOOChepy. BosnelicTBre yenoBeka Ha Guocdepy. 3arps3HeHue
BO3YIIHOW cpenpl. OXpaHa Bo3Ayxa. 3arpsA3HeHUE BOJHOM cpeabl. OxpaHa BOIHBIX
pecypcoB. Pa3pyiieHue nouBsl U u3MeHeHUE KimMaTa. OXpaHa MOYBEHHBIX PECYPCOB
MU BO3ayXa. AHTPOIOI€HHOE BO3ACHCTBUE HA PACTUTENbHBIA M >KUBOTHBIA MHP.
OxpaHa pacTUTENBHOTO U XKUBOTHOro Mupa. [Ipobiemsl oxpaHnsl mpupojsl. KpacHbie
kaurn. OOIIT. boranmyeckue caapl M 300J0TMYECKME TNApKU. PanuoHanbHOE
IPUPOJIONIONIB30BAHUE U YCTOMYMBOE pa3BUTHE. McTOUEHNE NMPUPOIHBIX PECYPCOB.
KoHnennus  ycTOWYMBOrO  pa3BUTHAL. «IloBectka g Ha XXI Bek».
CocymecTBoBaHue uejoBeka W mpupojabl. 3akoHbl b.Kommonepa. ['moGammcruka.
Mopenu ynpasisieMoro Mupa.

JleMOHCTpaIUM: CITAHI0B, (GUITEMOB, WILTIOCTPUPYIONINX BO3/ICHCTBHE YEJIOBEKA Ha
ouochepy, MEpONTPUATHI TIO PAITMOHATBHOMY TPHUPOAOIIOIH30BAHUIO, OXPaHEe BOJI,
BO3]1yXa, MMOYBBI, PACTUTEIHFHOTO U KUBOTHOTO MUPa, (poTorpaduii 0XpaHIeMbIX
pacteHuid 1 )kuBOTHBIX KpacHol kHuru PO, mopTpeToB yYEHBIX.

3axinouenue (94)

3HaueHue OMOIIOTMYECKUX 3HAHUM [Tl yenoBeuecTBa. [lepcrekTuBbI pa3BUTHS
coBpeMeHHoM 6uonoruu. Pemenue tectoB B popmare EI'D.



3. Tematnueckoe miaanuposanue 10 kiaace

Tema Kou- N3 aux N3 Hux npakTuyecKux
BO | KOHTPOJIbHBIX
4acoB
Benenue 1
buonornyeckue cuctemMbl H 3 KonrposbHas
ITPOTICCChI pabota Nel
(BXOHOM
KOHTPOJIb)
[{utonorus - Hayka O KJIETKe 3 1. «YcrpoiicTBO
CBETOBOT'O MUKPOCKOIIa»
Xumuyeckas OpraHu3aLus 8 2. «DepMeHTaTUBHOE
KJIETKH pacuierieHue
NepoKCUAa BOJOpOAa B
PaCTUTENbHBIX u
YKUBOTHBIX KJIETKaX).
3. «Ob6HapyxeHne
OCJIKOB, yTJIIEBOIOB,
JUOUAOB C  IOMOILIBIO
Kaue€CTBEHHBIX
pEaKIHN.
CrpoeHnue KIeTKu 7 Kontponsnas | 4. «[lnazmonus u
pa60Ta No?2 ACIIa3MOJIN3 B
PaCTUTENBHBIX
KJIETKaxX).
5. «M3ydeHue cTtpoeHus
KJIETOK Pa3Iu4YHbIX
OpraHU3MOB IO/
MHUKPOCKOTIOM)
MeTtabonu3M KIeTKu 11 KonTposnbHas
pabota Ne3
XKv3HEHHBIN LUK KIETKU 5
Crpoenue U Gyakupu | 16 KonTponbHas | 6. «Ctpoenue U
opraHu3mMa paGora Ne4 | GYHKUHH BEreTaTHBHBIX
U TeHEPATUBHBIX

OpPraHoB y pacTEeHHH U
YKABOTHBIX).




8 | PasMHOKEHWE WM pasBHTHE | 8
OpraHu3MOB
9 |T'emeruka —  mHayka o 2
HACJIEJICTBEHHOCTH u
W3MEHYHUBOCTH OPTaHU3MOB
10 | 3akoHomMepHOCTH 12
HACJIE/ICTBEHHOCTU
11 | 3akonomMepHOCTH 7 Konrponenasa | 7. «3yuenue
U3MEHUYMBOCTU pabora No5 | MOIU(HKAIMOHHON
U3MEHYHMBOCTH.
[TocTpoenue
BapUAILMOHHOTO psAJla U
BapUAIMOHHON KPUBOWY.
12 | I'enetuka uenoseka 5 8. «AHanus u
COCTaBJICHHE
POOCIIOBHBIX)
13 | Cenexuus opranusmos 6
14 | Buorexnomnorus 8 KontponbHas | 9. «Omnucanue
pabora dbeHoTumnoB COpPTOB
aToropas B | KYJBTYPHBIX PAaCTEHUH U
opo OMAIITHUX
dbopmare EI'D PO A
KUBOTHBIX).
Uroro: 102
3. Tematnyeckoe miaanuposanme 11 kiacc
Tema Kou-Bo N3 Hux N3 HUX NpaKTHYECKHUX
4acos KOHTPOJILHBIX
DBOJIIONNA U €€ 12 KonTposbHas
3aKOHOMCPHOCTH pa60Ta Nol
(Bx0IHOM

KOHTPOJIb)




MuxkposBodronus

1. «Oncanue
MIPUCIIOCOOJICHHOCTH
OpraHu3MOB U ee
OTHOCHUTEIbHBIN
XapakTep,

2. «3yuenue
KPUTEPUEB BUJIA»

MaxkposBomonus

KonTposbHas
pabota Ne2

3. «CpaBHuTeNbHAA
XapaKkTepUCTUKa
€CTECTBEHHOT'O u
HCKYCCTBEHHOTO
oTOOpaY,

4. CpaBHuTeIbHAS
XapaKkTepucTuka Qopm
€CTECTBEHHOTO 0TOOpa»,

5. «Cumnarpuyeckoe u
aJIJIONIaTPUUECKOe
BUJ1I000pa30BaHUE:
CXOZICTBO U Pa3INYU»

DBOJTIOLIAA
OpPTraHUYECKOTO MHPA

24

KonTposbHas
paboTa Ne3

YesmoBek —
OnoconuaibHast CUCTEMA

16

KonTposbHas
pabota Ne4

6. «3yuenue
HKOJIOTUYECKOU
aJarTaluy 4eJI0OBEKay

OpraHusMm U oKpyXaronias
cpena

13

KonTponpHas
pabota Ne5

7. «CpaBHeHue
AHATOMHYECKUX
0COOEHHOCTEH pacTeHH
u3 pa3HbBIX MecT
OOHTaHUSY,

8. «Ormcanue
KU3HCHHBIX (opM y
pacTeHUi U )KHBOTHBIX)»

CoobmiectBa u
AKOJOTMYECKUE CUCTEMBI

10

KonTposbHas
pabota Ne6

9. «3yuenue
HKOJIOTUYECKON HHUILIU Y
Pa3HbIX BUJOB PacCTEHUI




" JKUBOTHBIX),

10. «CpaBHUTENbHAS
XapaKTePUCTHKA
MIPUPOTHOMN 151
arpodKOCUCTEM.
buocdepa u uenosex 12 KonTponbHas
pabota Ne7
3axiroueHue 9 HToroBsiii
KOHTPOJIb 3HAHUM.
Pemenue TectoB B
dbopmate EI'D
Hroro: 102

C=RU, O=IBOY COLWU Ne 13 r.0.
Yanaesck, CN=BopoHkoBa B_K_,
E=schooll3_chp@samara.edu.ru
OCHOBaHWe Ana nognucaHus
0099dd1dc8e52165a3
2021.09.23 14:51:58+04'00'
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