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IHosicuuTeaLHAA 3aNIMCKA.
PabGouas nmporpamma coctaBiieHa Ha OCHOBE:

1. denepanbHbIi TOCYJAapPCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPT CPEIHETO
obmiero oopazoBanusa(yTs. Ilpukazom MuHHCTEpPCTBAa 0Opa3oBaHus U Hayku PO
ot 17 mas1 2012 r. N 413)

2. OOIITBOY COMLI Nel3 r.o.Yanaesck;

3. Ilporpammsl cpeanero obmiero oOpazoBanusi mo Ouonornu anst 10-11 kmacca
«buonoruueckue cucTeMsl U npoueccb» aBTopos, A.B.Tepemos, P.A.Iletpocora.

CornacHo neicTByroneMy yueOHOMY IiaHy padodast mporpamma juist 10 u 11 knacca
(yrmyOneHHBIH ypOBEHB) MpeAaycMaTpuBaeT oOydeHue Ouoiorud B oObeme 3 yaca B
HEJIeIIO.

YMK:

Vyebnuk: A.B.Tepemos, P.A.llerpocoBa, buomorus 10 kmacc, yriyOJeHHbI YpOBEHb,
«Bmagoc,» Mocksa 2020 rog.

A.B.Tepemos, P.A.IlerpocoBa, buonorus 11 xmacc, yrnyOneHHbld ypoBeHb, «Bmamocy,
Mocksa 2020 rog.

OBIIAS XAPAKTEPUCTHUKA TTPOI'PAMMBI

Ha yrnyOnenHom ypoBHe Ouojormyeckoe oOpa3oBaHHME MPU3BAHO OOECIEYUTH
BBIOOD yyanuMucs Oynyiei npodeccuu, oBaageHUe 3HAHUSAMU, HEOOXOAUMBIMU JIJIS
MOCTYIUJICHUS B YUPEXKJICHUS CPETHETO U BBICIIETO MPOo(heCcCHOHATLHOTO 00pa30BaHMS
U TPOJODKCHHUS] M3YYCHHS OHOJOTMM Ha  OWOJOTHYECKUX, MEIAUIIMHCKUX,
arpOTEXHOJOTHYECKUX CIEITUANBHOCTIX U (aKyIbTeTaX.

[IpodunbHOE 00yUeHNE — OCHOBHOE CpeAcTBO AuddepeHnanu o0y4eHus, Korjaa
Omaromapss  W3MCHCHHSAM B CTPYKType, COACp)KaHWM W OpTaHU3AlNH y4eOHO-
BOCITUTATEILHOTO  TpoIlecca  CO3MAIOTCS  yCIOBHUS ISl  WHIWBHIyaJIH3aIluU
MO3HABATEIbHOW, KOMMYHUKATUBHOM, SMOIMOHAJIBHO-IIEHHOCTHON JAEATEIIbHOCTH
JUYHOCTU 00y4yaeMoro, 0oJiee IMOJHO YYHUTHIBAIOTCS €€ WHTEPEChl, CKIOHHOCTH M
CIIOCOOHOCTH,  OTKPBIBAIOTCS ~ MPUHIUIHUAIBGHO  HOBBIE  BO3MOXKHOCTH  JJIA
MPOJIOJDKEHUST 00pa3oBaHusl U BbIOOpa >kKu3HeHHoro myTH. [IpodunpHoe oOyueHwme
HaIpaBJICHO Ha pPeaM3aIUi0 JTUYHOCTHOOPUEHTUPOBAHHOTO MOIX0/a K OpraHUu3aIiu
oOpa3oBaTeIBLHOIO  Mpollecca B CpeIHEW — 00meo0pa3oBaTeIbHOM  IIKOJIC;
BBICTPaNBaHWE YYCHHMKOM Ha OCHOBAHMHM WHAMBHAYaJbHOTO Yy4eOHOTO TIIaHa
COOCTBEHHOW 00pa30BaTENbHON TPACKTOPHHU; 0OECIIeUeHUE MPEEeMCTBEHHOCTU MEXKTY
00IIMM, CPEJTHUM U BBICIIUM MPO(hecCHOHATBHBIM 00pa30BaHUEM.



Il e 1 v yruyOneHHOTO OOy4YeHHS] OMOJIOTUM: OBJIAJICHUE YYAIIUMHUCS CHUCTEMOM
OoOIUX ECTECTBEHHO -HAyYHBIX © CHCIUANTBHBIX OWOJOTHUYECKHX 3HAHUH,
oOecrieunBaOMMX (OPMHUPOBAHKE PALMOHATIBHOTO MHPOBO33PEHUSI JMYHOCTU H
HPABCTBEHHO-ITUYECKOI'0 OTHOLIEHUS K KUBOU IIPUPOJE.

3 aodayu yraybneHHOro o0y4deHuss OUOJIOTHUH:

® YCBOCHHE YYAIIUMHUCA 3HAHUM O MHOTOOOpa3WM J>KMBBIX TEN MPUPOJBI, YPOBHIX
OpraHu3alMA OMOJIOTUYECKUX CHUCTEM, CYITHOCTH MPOUCXOMAIINX B OMOJOTHYECCKUX
CHUCTEMax MPOIECCOB M X OCOOCHHOCTSIX;

® 03HAKOMJICHUE YUYaIlIUXCS C METOIaMU TTO3HAHUS KUBOW MPUPOJIbL;

® IpOBeicHWE HAONIOACHUNM 32  OMOJIOTMYECKUMH  OOBEKTaMH, SBJICHUSMH,
HCIIOJIb30BaHHE

MpUOOPOB W HWHCTPYMEHTOB [JII pPAacCMAaTPUBAaHMS KJIETOK, TKAaHEH, OpPraHOB,
OpraHu3MOB;

OpraHu3allys ¥ MPOBEJICHUE HATYPHBIX U 1a0OPATOPHBIX IKCIICPUMEHTOB;

® OBJIQJICHUE YYAIIMMHUCS YMEHHUSAMHU HaXOAUTh U HUCIIOJIb30BaTh HH(POPMAITHIO O
OMOJIOTHYECKUX OOBEKTaX U SIBJICHUAX, COBPEMEHHBIX HCCIICIOBAHUSIX B OHOJIOTHH,
MEIHINHE,

AKOJIOTHH, O (paKTOpax 370pOBbs U PUCKA JIJIsl OpraHU3Ma YEJIOBEKa;

paboTaTh C ONPENCIUTEIAMHU U CIIPAaBOYHUKAMU, TpauKaMu U TaOIUIaMU;

® 1ICII0JIb30BaTh 3HAHUS ISl OOBACHEHUSI OMOJIOTHYECKUX MPOIECCOB;

® IpHOOpPETECHHE YUAITUMHUCSI KOMIIETCHTHOCTH B PallMOHAILHOM HCIIOJIb30BaHUN
MPUPOJHBIX  PECYpCOB,  3alllUTe  OKpYyXKalolled cpeabl OT  BO3JICUCTBUS
HEOIaronpUsITHBIX

(akTOpOB;

® OIICHUBAHME MOCIEICTBUNA CBOEH JIESITEILHOCTH B MPUPO/IE, 110 OTHOIICHUIO K
COOCTBEHHOMY OpTraHM3MYy. CTAHOBJICHHUE U PAa3BUTHE IMO3HABATEIIbHBIX HHTEPECOB
yYaluXxcsi, MbICJIUTEIBHBIX U TBOPUYECKUX CIIOCOOHOCTEHN B MPOIECCE U3YUCHUS
YKUBOU MPUPOBI U UCTIOJIb30BAHUE MPUOOPETEHHBIX 3HAHUM B TOBCETHEBHOM XKU3HU,
¢ (hopMUPOBAHHUE 1IEJIOCTHOTO MBIIIJICHUS MPY MO3HAHUY KUBOW MPUPOJIbL;

® BOCMUTAHMUE PAIMOHAIIBHOTO MUPOBO33PEHUS YUAIIUXCS, [IEHHOCTHOT'O OTHOIIICHUS
K

KUBOU MPHUPOJIE B IIEJIOM U OTJICTbHBIM €€ 00BEKTaM U SIBIICHUSIM;

e (hOpMUPOBAHUE Y YUAIIUXCS DKOJIOTHYECKOM, TEHETUUECKOM TPaMOTHOCTH, 00IIIei
KYJIbTYPBI

MOBE/ICHUS B IPUPOJIE;

® MHTETpaIMsl €CTEeCTBEHHOHAYYHbBIX 3HAHUH.

CTPYKTYPA ITPOI' PAMMBI
VYueOHblli MaTepuan NPOPUIHLHOTO YPOBHS OOYYEHHSI JIOTUYECKH MPOJIOJIKAET
coJiepKaHue Kypca OMOJIOTMM OCHOBHOM IIKOJIBI, PACHIMPSAET U YIIIyOJIsIeT 3HaHUS O
pacTCHMAX, JKHMBOTHBIX, TIpuOax, OaKTEpHAX, OpraHU3ME 4YeJoBeKa, OOIuX
3aKOHOMEPHOCTSIX ~ KU3HM, BKJIIOYACT JOTIOJHUTEIbHBIE  OHOJOTUYECKHE U
sKojorudeckue cBefeHusa. CTpyKTypa MNOpOTpaMMbl OTpaXaeT  CYIIECTBYIOIIHE



CUCTEMHO-YPOBHEBBIH M 3BOJIOLUOHHBIM TOIXOAbl K H3YYCHHIO OHOJOTUH B
ob1eoOpa3oBarenbHON 1IKoje. E€ mpeameTom sBisieTCs pacCMOTPEHUE CBOMCTB U
3aKOHOMEPHOCTEH, XapaKTepHbIX [JIsI OPraHUYECKOr0 MHpa, 3aKOHOB €ro
UCTOPUYECKOIO0 Pa3BUTUA. B CBSI3M € ATUM aKIEHT CAENAaH HAa CHUCTEMaTU3alluH,
00001eHy, YrayOJeHUHM U pacliupeHur (40 Tpea  BY30BCKOTO  YPOBHS)
OMOJIOTUYECKUX 3HAHUW YyYalluxcs, MPUOOPETEHHBIX MMHU paHee MNpU H3YUCHHUH
pa3ziesoB Kypca OMOJIOTMH B OCHOBHOM IIKOJIE.

B 10-m kiacce TeMbl MporpamMMbl TOCBSILIEHBI PACCMOTPEHHIO  OOIIMX
OCOOEHHOCTE OHMOJOTrMYECKUX CHUCTEM U IPOLIECCOB, OCHOB MOJIEKYJISIPHOM
OMOJIOTHH, ITUTOJOTHH, T€HETUKU, CENEKUWHU; MOBTOPEHUIO 3HAHUN ydaluxcs IO
00TaHMUKe, 300JI0THH, aHATOMHUU U (PU3HOJIOTHH YeIIOBEKA.

B 11-m kiacce mnpoaoixkaercs 3HAKOMCTBO C OHMOJIOTMYECKHMMH CHCTEMaMH U
IpolieccaMy Ha MONYJSLHOHHO-BUJOBOM, OHOr€OLICHOTUYECKOM H OHOc(hepHOM
YPOBHSIX, HW3Yy4aeTCsl HBOJIIOLIUMOHHOE YYEHHE, OCHOBBI JKOJOTMM M YYEHHE O
ouocgepe. Martepuan mporpaMMmbl HallpaBI€H Ha OCBOCHUE YYaIIUMMCS CHCTEMBI
OMOJIOrMYECKUX 3HAHUI: OMOJIOTMYECKUX TEOpUH M 3aKOHOB, MJEH M TNPUHIUIIOB,
JeXalluX B OCHOBE COBPEMEHHOM €CTECTBEHHO -HAYYHOM KapTUHBI MHPA; O
CTPOCHHHM, MHOrooOpa3uu U OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOILyJISIIHH,
OMOIIEHO3a, HKOCHCTEMBI; O BBIJAIOIIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH, IPUKIAIHBIX aClIeKTaX OMOJIOTHYECKIX

3HAHUMU.

Jlnst pa3BUTUA U TOAJAEPNKAHUS MHTEpeca ydaluxcs K OHOJOTrMU Hapsay co
3HAYUTEITbHBIM
00BEMOM TEOPETUYECKOIO0 MaTepuaja B KaXI0H TeMe MporpamMMbl MNpPeyCMOTPEHO
3HAKOMCTBO C UCTOPUEN CTAHOBJICHUS U Pa3BUTHUS TOW WJIM MHOW 00JaCTH OMOJIOTHH,
BKJIAJIOM OTEUECTBEHHBIX M 3apyO€KHbIX YYEHBIX B pEUICHUE BaKHEHUIIUX
OMOJIOTHYCCKHUX 1 IKOJOTHYECKUX TTPOOJIEM.

B mporpamme mnpeaycMOTpeHbl IEMOHCTpalus OHOJOTMYECKUX OOBEKTOB U
IPOLECCOB, 3KPaHHO-3BYKOBBIX CPEACTB OOyuYeHUs, MPUMEHEHHE HH(POPMAIMOHHO-
KOMIIBIOTEPHBIX TEXHOJIOTUHM, a TakXe MPOBEIACHHUE JJaOOPATOPHBIX SKCIEPHUMEHTOB,
OKCKYpCHHA Ha TMpPUPOLY, PpEUIEHWE TEeHETHYECKMX M OKOJOTMYECKHMX 3ajad.
Teopernyeckuii mMaTepuan MporpaMM JAOTMOJHIET JabOpaTOpPHBIM TpakTUKyM. Ero
TEMaTHUKa TIO3BOJISIET OOBEIMHUTh HECKOJBKO OJNU3KMX MO  COAEPIKAHUIO
7a00paTOPHBIX PabOT B OJHO MPAKTHUYECKOE 3aHITHE, LIEJCHANPABICHHO 3aKPENUTh
TEOPETUYECKU MaTepuain, pa3BUTh MPAKTHUYECKHME YMEHHUSA ydalluxcs, HX
MHTEJUIEKTYaJIbHbIE W TBOPYECKHE CIOCOOHOCTH. B mporpamMmme paH mepevyeHb
7a00paTOpPHBIX palOT, a TaKXKe MPUBEACHO NPHUMEPHOE pachpeleseHue y4eOHOTo
BPEMEHU 110 TEMaM B Hacax.

MECTO PA3/IEJIA B KYPCE BUOJIOI'M 1 B YYHEEHOM I1JTAHE
Paznen «buonorus. buosiornueckue CUCTEMBI U POLIECCHI» SBIISIETCS 3aBEPIIAIOIIUM
B Kypce OMOJIoTHH 00111ero cpeiHero (MoaHoro) oOpa3oBaHMsl U MpeIHA3HAYECH [
yrayOIeHHOro o0yueHus yyaluxcsl B CTapUINX Kiaccax. YTiayOleHHOe 00ydyeHHe
MpeJoiaraeT COKpaleHue MHBAPUAaHTHOIO KOMITIOHEHTa y4eOHOro TIaHa U
pacuIMpeHre BapuaTUBHOW €ro 4YacTH.



[IpodunpHelii yueOHBINA TPEIMET SBISETCS 00s13aTENbHBIM IS YIaIluXcs,
BBIOPABIIUX JaHHBIN MPOoHIIb O0ydeHUS.
O®OPMbI OPTAHU3ALUU U METO/bl OBYUEHU A YUAIINXCA

C uenpio MOArOTOBKH CTAPIICKIACCHUKOB K JlajbHEHIIIEMYy 00YUYEHUIO B
YUPEKACHUSIX CPEIHETO U BHICIIETO MPOo(heCcCHOHATBLHOTO 00pa3oBaHus
1eJ1ecCO00pa3HO MPH pean3aliy JaHHON MPOrpaMMbl UCIIOJIb30BATh JIEKIIMOHHO-
ceMUHapcKyto cucreMy. OHa o0ecrednBaeT BO3MOXKHOCTh U3J1araTh OOJIbIION
TEOPETUUECKHUI MaTepHrall Ha JIEKIIUU [IEJIOCTHO, He IpO0s ero Ha OT/AeIbHBIC YacTH,
MOBBIIACT UHYOPMATUBHOCTH COACPKAHUS TUJAKTUICCKUX SIUHHIL 32 CUET UX
YKPYITHEHHUSI.

Ha cemuHapax, muiaHUpyeMbIX B KOHIIE KaXI0H TeMBbI, IPEANOIaraeTcs
NepBUYHAs TPOBEPKA YCBOCHUS yUAIIUMUCS y4eOHOTO MaTepHuala, ero
cuctemMaruszanus u 00001eHue. 3a4€Thl B 3TOM CUCTEME HCTIONB3YIOTCS Kak
OpraHu3aioHHas (opMa OKOHYATEJIbHOM MPOBEPKHU YCBOCHMUSI
y4yaluMucs y4eOHOro MaTepualia OTAeNIbHBIX TEM U BCETO pazjiena. 3auéThl
IPOBOJASTCA KaK B YCTHOM, TaKk U B MUCbMEHHOU (hopMe (TECTUPOBAHHUE).

[ToMHMO KJTaCCHO-YpPOUHOM 1eATENbHOCTH POTrpaMMOi IPETyCMOTPEHA U
BHEKJIaCCHas paboTa yJaliuxcs o IpeaMeTy, BKIIoYarouas cCaMOCTOSITEIbHbIN
nouck uHpopmanuu B cetu IHTepHET, B JONOIHUTENBHON JIUTEPATYPE, TOJATOTOBKY
MYJbTUMEAUMHBIX MIPE3EHTALHM, yyacTHe B paboTe KOHPEPEHLNH, OTUMIHA,
CMOTpax-KOHKypcax pa0oT U APYruX OpraHu3aIlMOHHBIX (PopMax, CrioCOOCTBYIOIIUX
CTaHOBJIICHUIO NH(POPMAITMOHHO-KOMIIBIOTEPHON TPAMOTHOCTH.

[TpemycMOTpeHbI TaK)Ke BOSMOXKHOCTH JIJISl peaji3aliii B 00pa30BaTeIbHOM
MPOLIECCE DIIEMEHTOB JAESITEIbHOCTHOTO M KOMIIETEHTHOCTHOTO MOAX0/1a, CBSA3aHHBIX
C MpUMEHEHNEM 3HAHHUH Ha IPAKTHKE, MPHOOPETEHUEM YUaIIUMUC COOCTBEHHOTO
OTIBITAa UX MCTIONH30BAHMS B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSX, C TIOATOTOBKON
COOOILIEHUH U TOKJIAJI0B K YpOKaM, HallucaHueM pedepaToB, BbIIOJTHEHHUEM
UCCIIEIOBATENbCKUX, NH(OOPMALIMOHHBIX U TBOPUYECKUX MPOEKTOB, OTUETOB 110
HKCKYPCHSIM Ha IPUPOY, B My3€U U Ha MIPOU3BOJICTBO.

1. IJIAHUPYEMBIE PE3YJIbTATBI OBPA3OBATEJBHOM JEATEJIbHOCTH
YUAIIIUXCA

B pesynbrare nsyuenus paszaeina «buosiorus. buosornueckre CUCTEMBI U MPOLIECCHD)
CTApPIIEKJIACCHUKN CMOTYT:

Ha 3 18 a mbo

* OCHOBHBIC BE€XH B HCTOPUHU OMOJIOTMH; UMEHA BBIIAIOIINXCS YIEHBIX, BHECIIINX
BKJIa/I

B CTAHOBJICHUE W Pa3BUTHE OMOJOTMYECKUX 3HAHUU;

* Hay4HbIe (DAKThI, 3aKOHBI, TEOPUH, KOHILICTIIIUU COBPEMEHHOW OMOJIOTHY;
OHMoJIOrnYecKue

CHUCTEMBI PA3HOTO YPOBHS OpraHU3aInu;

* IPUYUHBI, TIpUBeAIUe K AudepeHimanun OU0I0TUUeCKUX 3HaHUM Ha OT/IeJIbHbBIC
OTpaciu;

*IpyTH€ HAYKHU, CBA3aHHBIC C OMOJIOTHEH.



Xapakmepu3szoeamb .

* €CTECTBEHHO -HAYyYHBIE, COUAIIBHO-UCTOPUUYECKUE MPENOCHUIKY BaXKHEUIIINX
OTKPBITUI

B OMOJIOTMYECKUX HayKaXx;

* OMOJIOTUYECKUE CUCTEMBI M IPOUCXOSIINE B HUX MTPOLIECCHI;

* METO/IbI U3yUEHHUS OMOJIOTMUECKUX CUCTEM U SIBJICHUM KUBOU IPUPOIBL;

* CUCTEMY B3IJIAJIOB YEJIOBEKA HA KUBYIO MPUPOY U MECTO B HEW YEIOBEKA.

O6 ocHO6BUbEBAMb

* 3HAUEHUE HAYYHBIX OTKPBITUH B OMOJIOTMH, MEAULIMHE U HKOJIOTUU JJIs
0011e4eI0BEYECKON KYIbTYPHI;

* HEM30E€KHOCTh CHUHTE3a €CTECTBEHHO -~HAYYHOI'0 U COL[MO -TYMAHUTAPHOIO 3HAHMS B
AMOXY MH()OPMALIMOHHON ITUBUIIH3AIIH;

* MepbI 0€30MACHOTO MOBEJICHUS B OKPYKAIOIIEH MPUPOIHON Cpelie, B UpE3BbIUaHbBIX
CUTyalUsX MPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa.

CpaseHueamb.

* pa3Hble OMOJIOTHYECKUE KOHIIENIUU U TEOPUH;

¢ B3N Abl HA B3BAMMOOTHOIICHUS YCJIOBCKA U IMTPHUPOJAbI HA PA3HBIX HCTOPUICCKUX
ATamax pa3BUTHUS OOIIECTBA; MaTepUaIbHbIC U JyXOBHBIC Hauaja B €ro MBIIUICHUU.

OyeHUBAMb .

* 3HAYCHHUE BAKHEHIIINX HAYYHBIX OTKPBITHH J1J11 OMOJIOTUU, METUIIUHBI U SKOJIOTUH;
* HTH(POPMALIUIO O COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH, MEIUIIUHE U SKOJIOTHH,
UX MPAKTUYECKOE U HPABCTBEHHO-ITHYECKOE 3HAUCHHE;

* BO3MOJXKHBIE TIOCJIEJICTBUS CBOCH JEATEIHLHOCTH JIJISl CYIIECTBOBAHUS OTIACIBHBIX
OMONOTUYECKUX 00BEKTOB, LIETBIX TPUPOIHBIX COOOIIECTB i SKOCUCTEM.

IIpusodumb npumepbl.s

* HCTIOJIb30BAHMS IOCTHKEHUI COBPEMEHHOW OMOJIOTHH JIJISl PEIICHUS
AKOJIOTUYECKHUX,

neMorpauyeckiux U COUAIbHO-3KOHOMUYECKUX MPOOJIeM;

* ITOJIOKUTEITLHOTO M OTPHUIATEIIFHOTO BIIMSHHSI YEJIOBEKA HA KHUBYIO PUPOTY;
* MPUMEHEHHSI OMOIOTMYECKUX M DKOJOTHISCKUX 3HAHUU JTSI COXPAHCHUS
Omopa3zHooOpa3us Kak yCJIOBUSI yCTOMYMBOTO CYIIECTBOBaHUSI OMOC(hEpHI.

Jeasnamb 8 b6 00 bl.

* 0 COIMOKYJBTYPHBIX, PHIOCOPCKUX U IKOHOMUYECCKUX MTPHUNHAX PA3BUTHS
OMOJIOTUH U DKOJIOTHH;

* 0 HEOOXOIMMOCTH PACCMOTPEHHUS OCHOBHBIX KOHIICIIIIUN OHOJIOTMH M SKOJIOTHUHU B
aCTICKTE MX HCTOPHUYECKOHN 00YCIOBICHHOCTH, JKOHOMUICCKOW 3HAUNMOCTH;

* 0 pe3yJIbTaTax MPOBEAEHHBIX OMOJOTHICCKIX, IKOJOTHICCKUX HAOIOICHUH U
AKCIIEPUMEHTOB.

Y4yacmeoeamso

* B OpraHMU3alliy U IPOBEICHUH OMOJIOTUIECKUX W SKOJIOTUUECKUX HAOIIOCHHN 1
AKCIIEPUMEHTOB, HAOJIFOICHUH 3a CE30HHBIMH H3MEHECHUSIMH M ITOCTYNATSIIbHBIM
pa3BUTHEM OMOTEOIIEHO30B;



* B IUCKYCCHSIX IO 00CYKICHUIO MPOOJIEeM, CBA3AHHBIX C OMOJIOTHEH, SKOTOTHEH U
MeIUIMHON (POPMYITUPOBATH U APTYMEHTHUPOBAHHO OTCTaMBATh COOCTBEHHYIO
MO3ULIMIO TI0 ATUM IIpobIeMaM;

* B KOJUICKTUBHO-TPYIIIIOBOM JIEATEIBHOCTH 10 TIOUCKY U CHCTEMaTH3aluU
JOMOJHUTEIHHON HH(OPMAIUH ITPH MOJITOTOBKE K CEMUHAPCKUM 3aHATHSIM, 110
HaIMCaHUIO TOKJIA0B, pedepaToB, BHIIOIHEHUIO IPOSKTOB U HCCIIEI0BATEIbCKIX
paboT.

Co6awdamb s

* MpaBwia OEPEKHOTO OTHOMICHUS K MPUPOTHBIM 00BEKTaM, UMEIOIIUM BaKHOE
3HAYCHUE

JUIsl yCTOMYHUBOTO COCYILECTBOBAHMUS YEJIOBEUECTBA U TPUPO/IBI;

* MepbI TPOQUIAKTUKN BUPYCHBIX 3a00JICBAaHMI YEJI0BEKa, TCHHBIX 00JIe3HeH 1
0OJIe3HEH ¢ HACTEACTBEHHOU MPEIPacoN0oKEHHOCTHIO.

2. OCHOBHOE COJAEPKAHHUE 10 knacc( 1024, 3 yaca B HejeJ110))

BBegenue (7T4)

Buonorust — Hayka o KU3HH. MecTo OMOJIOTHH B CHCTEME €CTECTBEHHBIX HaYK.
CBs13p OMOJIOTHYECKUX HAYK C APYTUMH HaykaMu. OOIIeOnoIornaecKue
3aKOHOMEPHOCTH — OCHOBA ISl TIOHUMAaHUS SBJICHUH )KU3HH U PallHOHATIBHOTO
IPHPOIOTIONIF30BAHHS.

I buosnorumyec KHue CUHCTEMBI, IpogeccChbl U HUX

usydvyenue (34)

[Tonsitue o cucreme. Opranu3zaiys OMOJIOTHUYECKUX CUCTEM, CTPYKTYPa, OCHOBHBIE
IPUHITUIIBL, pa3HooOpa3ue. Y POBHU OPTaHU3AIUN KUBOTO: MOJICKYJISIPHO-
T€HETUYECKUHN, OPTAHOUIHO- KJIIETOUHbIM, OPraHU3MEHHBIHN, TTOMYISILIMOHHO-BUI0BOM,
OMOreoleHOTUYECKHUH (3KOCHCTEMHBIN ), OnocdepHslil. [Ipoueccsl, mpoucxoadiue B
ouocucteMax. OCHOBHBIE KpUTEPHUH KUBOTO. JK1U3Hb Kak opmMa CyliecTBOBaHUS
Marepun. OnpeieICHUE TOHITHUS «KU3HBY.

Metoabl n3ydeHus OMOJIOTUYECKUX CUCTEM U TpoiieccoB. HayuHoe no3HaHue.
MeToapl OMOJIOrMYECKUX UCCIIEIOBAHUN.

e mMmoHCc mpauyuu

Ta0JIuI, CXeM, pUCYHKOB, (hoTorpaduii, cnaiijoB, GUILMOB, MOKa3bIBAIOIIUX YPOBEHb
OpraHU3aIUU KUBOW TIPUPOBI, METOIbI OMOJOTUYECKUX UCCIIEIOBAHUM, CBA3b
OMOJIOTUH C APYTUMHU HayKaMu; IPUOOPOB, 00ECTICUNBAIOIINX U3yUYCHUE
OMOJIOTHYECKUX CHCTEM M TIPOIIECCOB.

2-lmTonormua —HayKa o kaeTkKe (3u4)

Knerka — cTpykTypHO-PYHKITMOHAIbHAS €AWHUIIA JKWUBOTO. VICTOpUS OTKpBITHS
kinetkd. PabGorer P.I'yka, A. JleBenryka. Knerounas teopuss T. IlIBanna, M.
[lIneitnena, P. Bupxopa. Pa3zButue nurosorud B XX B. OCHOBHBIE IOJOKECHUS
COBpPEMEHHOM KiieTouHOM Teopun. EE 3HaueHue 11 pa3BUTHS OMOJIOTUU U TTO3HAHUS
npUupoAbl. MeTOobl N3YUEHUS KIETKH.

e mMmoHCc mpauyuu



CBETOBOI'O0 MHKPOCKONA, OOOpYIOBaHUS JUIsi TPUTOTOBJICHUS MHKPOIPENapaToB,
MOCTOSIHHBIX M BPEMEHHBIX MHUKPOMPENapaToB; PUCYHKOB, ClaiifioB, ¢ororpaduii,
WUTFOCTPUPYIOIIUX 3Talbl PAa3BUTHS LUTOJOTMH KakK HAyKHU; MOPTPETOB YYEHBIX -
LIUTOJIOTOB.

Jla6opamopHasa paboma
1. YCcTpoiCcTBO CBETOBOTO MUKPOCKOTIA U TEXHUKA MHUKPOCKOTTUPOBAHUSI.

3-XuMuuyYyecKasa opraHu3s3anua KaeTKHu (§4)
XUMHUYECKAM COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI. Boma, €€
(U3MKO-XUMHUYECKUE CBOICTBA M Ouoioruuyeckas pojb B kierke. CBoOonHas u
CBA3aHHAas Boja. Poip BOJBI Kak pacTBOPUTEINS, YYacTUE B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPETyJSIui. MuHepallbHbIE BEIIECTBA KIETKH, UX OMOJIOrMYecKasi poJib.
Ponp katnoHoB u aHMOHOB B KieTke. bydepHsie cuctemsl kinetku: (ocdaTHas,
KapOoHaTHasi, OeKOoBas.

Oprannyeckrie KOMIOHEHTHI KJIETKU. besku. AMHUHOKHUCIOTHBIN cOCTaB OEIKOB.
CtpykTypbl 0enkoBoil MoJieKyibl. IlepBuuHas cTpykrypa Oelika, NENTHAHAS CBA3b.
Bropuunas,  TpeTuuHas, YeTBEpTHYHAs  CTPYKTypel.  CBoiicTBa  O€IKOB.
Knaccudukanus 6enxoB. @yHKITUU OEIIKOB.

VYrieBoapl. MoHOcaxapuabl, JIWcaxapuabl M IOJHACAaxapuabl. buosiornueckue
nosaumepbl. OOIMi M1aH cTpoeHus U (U3UKO-XMMHUUYECKHE cBOMCTBa. bruonoruueckue
(GYHKIIUY yTIEBOIOB.

JIunuael — BBICOKOMOJIEKYJISIPHBIE CIOXKHBIE 3(upbl. OOLMN MjaH CTPOEHUS U
buszuko-  xumuyeckue  cBoiictBa.  ['mapodunbHO-TUAPOYOOHBIE  CBOMCTBA.
Knaccudukanua nunuaoB. Tpuriaunepunbl, BOCKU, cTepuabl, (HochOMUNHIbL.
buonorunyeckas posib TUIUIOB B KIIETKE.

Hyxneunnoseie xucmotel. JJHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT: caxap,
¢docdar, azoructeie ocHoBaHudA. Kommnementapusie ocHoBanus. Ctpykrypa JJHK —
JIBOMHAs CIUPAJb.

Mecronaxoxaenue u  Ouonormueckue  ¢ynkumu  JHK.  Buast  PHK:
uH(pOpMAaIIMOHHAsI, TpaHCHOpPTHas, puOocoMmanbHasi, BupycHas. Dyukumun PHK B
kietke. AT®D, ctpoeHue, 3HaUCHHE, (PYHKIIHS.

AdemMoHC mpauyuu

TaOJIMIl, CXEM, PHUCYHKOB, CIAlJIOB, TMOKAa3bIBAIOIIMX CTPOCHHUE MOJEKYJ OEJIKOB,
JINUAOB, YIVIEBOJOB M HYKJIEHHOBBIX KHMCJIOT; MOJENIH CTpoeHus MoJiekynsl JIHK;
OIIBITOB,

WUTIOCTPUPYIOLIUXCBOMCTBA ~ OPraHUMYECKUX  BEIIECTB,  IPUHLMUII  JCHUCTBUSA
dbepmMeHTOB.

Jla6 opamopHbe pabombl

2. depMeHTaTUBHOE pACIICIUICHUE IEPOKCHIA BOJOPOJAa B PACTHUTEIBHBIX H
’KUBOTHBIX KJICTKaX.

3.00HapyxeHue OCIKOB, YIIIEBOIOB, JIUIHJIOB C TOMOIIBIO KAYECTBEHHBIX PEAKITHIA.

4-CtpoeHue M QyHKIUM KaeTKHu (74)
DyKapuoTHas U MPOKapHOTHasI KJIeTKU. Hapy)kHas KjeTouHas miia3MaTudeckas
meMOpana. CTpoeHne MeMOpaHbl, €€ CBOMCTBA U GyHKUUU. TpaHCTIOPT BEUIECTB



yepe3 meMOpany. Kiierounas o6omnouka pactutenbHoi kinetku. [{utomnnazma u eé
OpraHOMJIBI.

BakyossipHas cucteMa KIETKH: HIOIUIa3MaTH4eCKas CeTh, anmnapar [ oybkuy,
JIM30COMBI, BaKyOJIb C KJIETOYHBIM COKOM, COKPaTUTEIIbHBIEC BAKYOJIH.
[TosryaBTOHOMHBIE CTPYKTYpPbI KJIETKH: MUTOXOH/IPUU UILIACTH/IbI (XJIOPOILIACTHI,
XpOMOILIACTHI, JIeHKomuiacTel). X crpoenue u pynkunu. HememOpaHHBI €opraHon/ bl
KJIETKU: pUOOCOMBI, KJIETOUHBIA HEHTP, MUKPOTPYOOUKH U IIUTO-CKEJIET KIETKHU.
OpraHoupl JBUKEHUS — PECHUYKH U KIyTUKH. KileTouHbIe BKIIOYEHUS.

Anpo — perynaTopHslid HeHTp KIeTKU. OCOOCHHOCTH SAEPHONM MEMOpPaHBHI.
Kapuomnasma, XxpoMatus, SApbIIKO. XPOMOCOMBI.

Crtpoenue npokapruoTudeckoil kieTku. OCHOBHBIE OTIHMYUTEIbHBIE 0COOCHHOCTH
KJIETOK ITPOKApHOT.

®opmbI U pa3Mephl MPOKAPUOTHUECKOM KIeTKH. PasHooOpasue KIeTok:
pacTUTenbHas, )KUBOTHAsL, TpuOHas, OakreprasibHas. OCOOEHHOCTH CTPOCHMUS
PACTUTEIILHON U )KUBOTHOM KIIETKH.

AdemMoHC mpauyuu

Ta0JINII, CXEM, PUCYHKOB, Caii1oB, MUKpodoTorpaduil CTpPOCHUS KIETOYHBIX
CTPYKTYD,

MUKpPOIPENapaToB PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.
Jla6 opamopHBe pabombvl

4. IInazmonu3 u ACIIIIAa3MOJIN3 B pACTUTCIbHBIXJICTKAX.
5. HBy‘-ICHI/IC CTPOCHUS KIICTOK PA3JIMIHBIX OPTaHU3MOB 1101 MUKPOCKOIIOM.

5-06MeH BemeCTB U NpeBpalleHUE 3 HEePruu

B kaeTtke (7T4)

AccUMWIIALINS U TUCCUMUIISILUSA — JIBE CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Tunbl oOMeHa BelecTB: adpOOHBIN U aHadPOOHBIN, aBTOTPODHBIN U reTepOTPOPHBIA.
DHepreTuueckoe odecrneueHue kieTku: npespamienue ATD B mpoiieccax oOMeHa
BelecTB. PepMEHTATUBHBIN XapakTep peakifil KJIETOYHOTO MeTaboIu3Ma.
DepMEHTHI, UX CTPOECHUE, CBOVICTBA U MEXAHU3M JCHCTBUSI.

3aBUCUMOCTh CKOPOCTH (DE€PMEHTATUBHBIX PEAKIINI OT Pa3IMYHbIX (PAKTOPOB.
[lepBUYHBIN CUHTE3 OPraHMYECKUX BEIIECTB B KieTke. [InmacTuueckuit oOMeH.
®ortocunre3. CBeToBas U TeMHOBast pa3bl. Poiib XJ10pomiacToB B OTOCUHTESE.
[IpeoOpa3zoBaHue COTHEUHOMN YHEPTUU B YHEPTUIO XUMUYECKUX CBSA3EH.
[IponykTuBHOCTH (hoTOCHMHTE3a. BiansiHue pa3zinuuHbIX (aKTOpOB Ha CKOPOCTh
doTocunTesa. 3HaueHue GoToCUHTE3a. XEMOCHHTE3.

DHepreTuueckuii oomMeH. Tpu 3Tana 3HepreTrndeckoro oomeHa. [1oaroTroBUTEIbHBIN
3Tan: OPraHHBIM U KJIETOYHBIN YPOBEHB. POJIb IN30COM B TOATOTOBUTEIBHOM JTaIle
oOMEHa BeIllEeCTB.

['nukonn3 — O0eCKUCIOPOIHOE paciIeIIeHHe II0K03bl. bruogornyeckoe okuciaeHue,
WM KJIETOYHOE JibIxaHue. Pojbr MUTOXOHIpUIA B Mpolieccax OUOI0THYECKOTO
oKucJeHUsl. MeMOpaHHBIN XapakTep peakuili OKUCIUTENBHOTO (pochopunrpoBaHus.
[IpeumyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB Mepes] aHAPOOHBIM.

O} heKTUBHOCTH SHEPTETUUECKOTO OOMEHA.



Peakiun maTtpuuHoro cunresa. [I[puHIMIT KOMIUIEMEHTAPHOE B PEAKIUAX MATPUUHOTO
CUHTE3a.

Peanuzanus HacineacTBeHHON HHpOopMaIuu. ['eHeTHIeCKHil Ko, €ro CBOMCTRA.
Tpanckpunmus matpudHbii cuaTe3 PHK. Tpancisiius — onocunTes 6enka.
Konuposanue amuHokuciot. Posb pubocoMm B 6uocunTese oenkaPerymnsus
0OMEHHBIX MPOIIecCcOB B KieTke. ['unoresa onepona (®. XKakob, K. Mano). [lonsarue
0 KJIETOYHOM I'OMEOCTa3e.

e moHC mpayuu

TaOJUI, CXEM, PUCYHKOB, CIAWI0B, WJUTIOCTPUPYIOIIUX PEAKIIUH MIACTUYECKOTO U
OHCPIreTUICCKOTO O6M6Ha B KJICTKC U UX PCTYJIIUU, OIIBITOB, ITOKA3bIBAOIINX
mpouecc (I)OTOCI/IHTCBaI/I BBIABJIIAOIINX HCO6XOI[I/IMBIC YCJIOBUA JJIA €TI0 ITPOTCKAHUA.

6- Kusz HeHHBI BUKJA KJAeTKH (5u4)

Kinerounsiii nuki. Matepdaza u Muro3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAIOLIUX B
uHTepdase.

[TonroroBka KieTku K aeneHuto. [IpecuHTeTHYeCKnid, CAHTETHYECKUI U
MMOCTCUHTETUYECKUN Mepuo bl HHTEpdasbl. Perukanus — peakius MaTpUIHOTO
cunte3a JIHK. Ctpoenne xpomocom.

[TonsiTue 0 XxpoMocOMHOM Habope — KapuoTurie. JIUTIOuIHBIN U TarIou THBIHI
HaOOPBI XPOMOCOM.

I'omonornunsie XxpomocoMmsl. [lenenue kieTku — muto3. CTaauu MUTo3a.
Kapuokunes u nutokusne3. buosornueckoe 3Ha4ueHUE MUTO3a. AMUTO3.

AdemMmoHC mMmpayuu

Ta0JIUIl, PUCYHKOB, CXEM, CIai10B, (UIBMOB, ITOKA3BIBAIOIINX TIEPHOJIBI dKU3HEHHOTO
LMKJIA KJIETKH, CTAIMA MUTO3a; MOJIEIICH U allTIMKANI XPOMOCOM;
MHKpOIIpenapaToB XpOMOCOM U MUTO3A.

7 CtpoeHne "W Yy HKIL MU OpraHnumamMoB (76 u)
Oprannsm kak eauHoe 1nenoe. CTpyKTypHbIE 4aCTH OpraHu3MOB. OTHOKIJIETOUYHBIC U
MHOT'OKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTU CTPOCHHUS U KUZHEIESITEIIbHOCTH
ONHOKJIETOYHbIX  OopraHu3moB.  Opranemnsl.  KoJnoHManbHBIE ~ OPraHU3MBI.
MHOTOKJIETOYHBIE OPTAHU3MBI.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO opraHu3zma. @ynkiua. Cucrtema OpraHos.
Anmnapar. @yHKIIMOHAIbHAS CHCTEMA.

TkaHU paCTUTEIBLHOTO U KUBOTHOTO OPraHru3Ma. THUIbI paCTUTEIIBHBIX TKAHEH:
oOpasoBarenbHas, MOKPOBHAs, MPOBOJAIIAs, OCHOBHas. OCOOCHHOCTH CTPOCHUS H
MECTOHAXO0XJECHUE TKAaHEM B OpraHax pacTeHuil. THUIbl JKUBOTHBIX TKAHEWU:
ANUTENMANIbHAS, COCIMHUTENbHAS, MbILIICYHAsI, HEPBHASI.

Ocobennoctn cTpoeHuss u ¢yHKuuoHupoBanus. Opranel. BereraTuBHble W
T€HEpATUBHbIE OpraHbl pacteHuid. OpraHbl M CHUCTEMbl OpPTraHOB YEJIOBEKa W
KUBOTHBIX.

Omnopa tena oprann3moB. Kapkac pactennii. CkeneTbl OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbslii u BHyTpeHHUN ckeneT. Ckener
MO3BOHOYHBIX JKUBOTHBIX U Y€JIOBEKA.



CtpoeHue u TNl COCIWHEHUS KOCTEW. JIBr>keHue opraHu3MoB. J[BrkeHue
OJIHOKJIETOUHBIX OPTaHU3MOB: aME€0OOUIHOE, KTYTUKOBOE,

pecHUYHOE. /[BUKEHNE MHOTOKJIETOUYHBIX PACTEHUI: TPONM3MBI U HACTUU. J[BUXKEHHE
MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MbIlI€UHAast cucTeMa. CKEJIETHbIE MBIIILBI U
ux pabora.

[Mutanue opranu3mMoB. 3HaUCHUE MUTAHUS U MUIIEBapeHUs. ABTOTPOGHOE MUTAHKE
pactenunii. [lornomieHne BoAbl 1 MUHEPAJIBHBIX BEMIECTB pacTeHUsAMU. | IuneBapenne
Yy PaCTEHHUM.

I'erepoTpodupie opranu3mbel. [IluTaHWe OJHOKJICTOYHBIX W OECITO3BOHOYHBIX
KUBOTHBIX.

BayTpukieTouHO€ M BHYTPHUIIOIOCTHOE NuileBapeHue. OTaenbl MUIEBAPUTEIHLHOTO
TpaKTa.

[IumeBapurtenpHble kene3bl. [IuTaHWe MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
[IumeBapuTenpHas cucTeMa 4ea0BEeKa.

JIpIXxaHue OpraHu3MoB. 3HA4Y€HUE [bIxaHusA. JlpIxaHue y pacteHuid. [lpixanue y
KUBOTHBIX.

Opranbl AbIXaHUs. OBOJIONUS JIBIXaTEJIbHOM CHUCTEMBI MO3BOHOYHBIX. (OpraHbl
JbIXaHUsl YEJIOBEKA.

TpaHcnopt BeWIECTB y OpPraHUu3MOB. TpaHCIIOPTHBIE CUCTEMBI Yy PACTECHHM.
Bocxomsmuii ¥ HUCXOZSIIUKM TOK BELIECTB. TPaHCIOPT BELIECTB y >KUBOTHBIX.
3aMKHyTas M HE3aMKHyTas KpOBEHOCHas cucteMa. KpoBeHOCHas cucrema
OECIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX.

VYcnoKHEHNE KPOBEHOCHOM CHCTEMBI  ITO3BOHOYHBIX. (CTpPOEHHME KpPOBEHOCHOU
cucteMsl yenoBeka. JlnmdpooOpaiieHue.

Brinenenne y oprann3sMoB. Beinenienne y pacteHnii. Beienenue y OqHOKIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. Opranbl BbIACICHHS. BpiaenurtenbHas cucrema
yenoBeka. CTpOeHUE MOYEK.

3ammTa y OpraHu3MoB. 3allliTa y pacTeHHil. 3aluTa Y MHOTOKIETOUYHBIX KUBOTHBIX.
CtpoeHne KOXHM YeJOBEeKa. 3alura opraHu3ma OT OoJe3Heil. MmmyHUTET M ero
npupona. KiieTounslii 1 ryMOpaJibHbIA KIMMYHUTET.

PaznpaxxumocTs M peryisnus y OpraHu3sMoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
OPTraHU3MOB: TaKCUCHI. Pa3apakuMOCTh U PETYJALUSA Y MHOTOKJIIETOUHBIX PACTECHHM.
Poct pacTennii B 3aBUCMMOCTH OT YCJIOBHHM CpPEelbl U POCTOBBIX BellecTB. HepBHas
cCUCTEeMa >KMBOTHBIX: ceTyaTas, CTBOJIOBas, Yy3ioBas, TpyOuartas. Peduekc wu
pedrekTopHas ayra. HepBHas cucreMa mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Otnensl TOJMOBHOTO MO3ra, €ro yclliokHeHHe. ['ymopanbHas peryiasiuus |
SHIOKPHUHHAS chcTeMa yelioBeka. [ 'opmonsl. X 3HaueHue.

JdemMoHc mpauyuu

Ta0JMll, CXEM, PHUCYHKOB, clnaijgoB, ¢otorpaduid, (QUIBMOB, MOKa3bIBAIOIINUX
CTPOEHHE PaCTEHUH, >KUBOTHBIX, TPUOOB, OaKTEpHUl U BUPYCOB; MUKPOIPENAPATOB,
BJIQKHBIX TMPENapaTroB, OCTEOJOTMUYECKHX MpenaparoB, repOapueB U KOJUICKIIHM,
JEMOHCTPUPYIOIINX CTPOEHUE OPraHOB M CHUCTEM OPraHOB PACTEHHMI M >KMBOTHBIX;
ONBITOB, JOKAa3bIBAIOIIMX HAJIMYMAE B PACTUTENBHBIX M >KUBOTHBIX OpraHuh3Max
IIPOLIECCOB MMUTAHUS, JbIXaHUs, BBIJCICHUS, PETYJISLNN U T. II.



Jla6opamopHasa paboma
6. Ctpoerne n (DyHKIIMM BETETATUBHBIX M T€HEPATHBHBIX OPTaHOB Yy PACTCHHHA U
KUBOTHBIX.

- Pa3zMHOXeHHMEe M pPa3BUTHUEe OopraHnumisamMoB (&

q)

@opMbl pa3MHOKEHHS OpraHu3MoB. becronoe u mosoBoe pa3MHOXKEHHE. Buibl
6ecnosoro

Pa3MHOXXEHUSA:  MPOCTOE  JIEJICHHE, [MOYKOBAaHUE, PA3MHOXKEHHE  CIIOpaMHU
(copynsius), BEreTaTUBHOE pa3MHOXKEHHE, PparMeHTalrs, KIOHUPOBAHHE.
[TonoBoe pa3mHoxkeHue. IlonoBeie KieTkM. Meio3 — pEAYKIHOHHOE [IEJICHHE
kietku. Ctaauu

Meno3a. Melo3 — OCHOBA IOJI0BOTO pa3MHOKeHUs. [loBeneHne Xxpomocom B Meno3e.
[TonsTie o KpoccuHrosepe. buosiornuecknii cMbICI Melo3a. Melo3 B KHU3HEHHOM
LUKJIE OPraHU3MOB.

Pa3mHoeHue 1 pa3BUTHE )KUBOTHBIX. [lon0BbBIE *Kene3bl. ['ameTorenes y >KMBOTHBIX.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KJIETOK. OCOOEHHOCTH CTPOCHHUSI MYKCKUX U
KEHCKHX TMOJIOBBIX KJIETOK KUBOTHBIX. OmnonoTBoperre. CrnocoObl OMI0J0TBOPEHUS:
Hapy»XHO€ U BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE KUBOTHBIX. OMOPHOJIOTHS — HayKa O pa3BUTUU
3apoapiiei. Ctaauu SMOpUOreHe3a KMBOTHBIX Ha MpUMEpE JIAHIICTHUKA. 3aKiajika
OpPraHoOB M TKaHEW W3 TPEX 3apOJBIIIEBBIX JIMCTKOB. POCT WM pa3BUTHE >KUBOTHBIX.
[ToctamOpuonanbHoe pazsutue. [Ipsmoe u Hempsimoe pasBuTHe. PasButue c
mMeTamop(o30M y 0€CII03BOHOYHBIX U MO3BOHOYHBIX )KUBOTHBIX.

buonornyeckoe 3HaueHUE MPSAMOTO M HEMPSIMOTO Pa3BUTHS, UX PACHpPOCTPaHEHUE B
IIPUPOJIE.

Pa3smHoxxenue u pazputue pacteHui. 'amerodut u cnopoput. Meiio3 B )KU3HEHHOM
LUKJIE PACTCHUM.

O6pazoBanue crop B mpoliecce meioza. ['amerorenes y pactenuii. OmiogoTBOpeHUE
U pPa3BUTUE PACTUTEIBHBIX OPraHu3MoOB. JKW3HEHHBIE LUKIBI BOJIOPOCIEH, MXOB,
MallOPOTHUKOB, TOJIOCEMEHHBIX W  TMOKPBITOCEMEHHBIX pacTeHuil. JIBoiiHOE
OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHHil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.
[IpOoIOIKUTENBHOCTD KU3HM M IUIOAOBUTOCTH OpraHu3moB. PocT opraHu3mos:
HEOTPAaHWYCHHBIM W orpaHudeHHbId. CTapeHue U CMepTh Kak OHOJIOTHMYECKHe
IIPOLIECCHI.

Heknerounsle Qopmbl Xu3HU — BUPYChl. OCOOCHHOCTH CTPOEHMSI BUPYCOB Ha
npumepe Oaktepuodara u BUY. Bupycusie JITHK u PHK. JKusnenusii nukn u
ocoOeHHOCTH pa3MHOxkeHue BupycoB. CIIMJI, couuanbHble U MEAUIIUMHCKHUE
pOOJIEMBI.

JemMmoHCc mpauyuu

Ta0JIUIl, CXEM, PUCYHKOB, CJIaiiIoB, (PHIBMOB, MOKa3bIBAIOMNUX (HOPMBI PA3MHOKEHUS
OpraHu3MOB, CTaJUU M€i03a, CTaJNM raMeTOreHe3a y )KUBOTHBIX, SMOPHOHAILHOTO U
MOCTAMOPUOHAILHOTO ~ Pa3BUTUS  OPraHU3MOB;  MYJSDKEW W anIuIMKarui



SMOpPUOHANILHOTO  Pa3BUTHUA  XOPAOBBIX;  MHUKPOMpENaparoB  SHIEKIETOK U
CIIEPMATO30UI0B.

9 - TeHeTHKa — HAVKa 0 HacCcagae I CTBEHHOCTH

M M3MEHYUBOCTHU opraunusmMoB (2u4)

Hctopus BOZHUKHOBEHHS W Pa3BUTHS T'CHETHUKHM Kak Hayku. PaboTel I'. Mennens, T.
Moprana. Ponp oTeuecTBeHHBIX Y4Y€HBIX B pa3BuTuM TeHeTuku. Paborer H. K.
Konsuosa, H. 1. BaBuiioBa, A. H. beno3epckoro. 3HadyeHUe reHETHUKH.

OCHOBHBIE TE€HETUYECKHE TOHSITUS M CUMBOJBI. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, AJIbTEPHATUBHBIC NPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAs JUHUS, THOPUILI, TEHOTHUIN, (EHOTHII.
OcCHOBHBIE METO/Ibl TEHETUKHU: THOPUIOIOTUYECKUH, IUTOJIOTHYECKUE, MOJICKYJISIPHO-
TEHETUYECKUU.

JemoHCc mpayuu

Ta0JIML, PHUCYHKOB, cXeM, ¢GoTorpapuil, WUIIOCTPUPYIOIIMX JOMUHAHTHBIE H
PELECCUBHBIE TPU3HAKKM Y pPa3HbIX OPraHU3MOB, OCHOBHBIE METOJbl TE€HETHKHU;
MOPTPETOB Y4EHBIX-TEHETUKOB; (PMKCHUPOBAHHBIX MyX Ipo30dui U
repOapu3UpPOBAaHHBIX PACTEHUI rOpOXa MOCEBHOTO.

/JO- 3aKkoOHOMepHOCTHU HacaneacTBeHHoOocTH (72

q)

MOHOFI/I6pHIIHOe CKPCIINBAHUC — CKPCIIUBAHHC 110 OI[HOﬁ Imapc IIPU3HAKOB. HepBLIﬁ
3aKOH MGHIICJUI — 3aKOH GI[I/IHOO6pa3I/IH IICPBOIr0  IIOKOJICHUA. HpaBI/IJ'IO
JOMHUHHUPOBAHHA. BTOpOﬁ 3aKOH MGHIIGJI}I — 34KOH pacCliCIUICHUA IIPU3HAKOB.

['unoresa ynctoTel rameT. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

AHanu3upymoliee ckpemuBaHue. Mcrnonb30BaHWE aHAIM3UPYIOMIETO CKPEIIUBAHUS
JUIS ONpeACNICHUs] TeHOoTura ocoOu. IIpomMexyTOuHBI XapakTep HacleI0BaHUs.
Pacuierienne npru3HakoB MpyU HEMOJTHOM JOMUHUPOBAHKH.

JHurnOpuaHoe CKpelMBaHUE — CKpPEIIMBAHUE IO JABYM IapaM MPU3HAaKoOB. TpeTuit
3aKOH MeH1e1s1 — 3aKOH HE3aBUCUMOTO HACIIEI0BAaHUS IPU3HAKOB.

CueryieHHOE HACJIENOBAaHME TMPU3HAKOB. 3aKOHbI Moprana — CHEIUICHHOE
HACJICIOBAHWE TNPU3HAKOB, JIOKATU30BAHHBIX B OJHOM XPOMOCOME; HAPYLICHUE
CLUCIUICHUS TE€HOB B  pE3yJbTaT€ KPOCCHUHIOBEpPa. XPOMOCOMHAsi TeOpHUd
HACJICAACTBEHHOCTU. ['eHeTndeckne KapThl. MCmoib30BaHHE KPOCCUHIOBEpA JJISI
COCTaBJICHUS TEHETUYECKUX KAPT XPOMOCOM.

I'enetnka mnosa. XpoOMOCOMHOE ONpeJeIeHUE Tojda. AyTOCOMBI W  IIOJOBBIC
XPOMOCOMBI.

['omMoraMeTHblii W TreTEpPOramMeTHbId IMOJ. [ eHeThdeckass CTPYKTypa ITOJOBBIX
xpoMocom. HacnenoBanue npu3HakoB, CIEIUIEHHBIX C MOJIOM.

['enoTum kak nenocTHas cucrema. MHOXECTBEHHOE IeHCTBHUE TeHOB. [ iternoTpornus.
MmuoxecTBeHHbIN amienu3M. KogomuHupoBanue. BzauMoaeicTBHE allIETbHBIX M
HEAJJICNIbHBIX TE€HOB. KOMIIJIEMEHTApHOCTh, J3MNUCTa3, MoauMepus. PemeHue
FEHETUYECKUX 33/1a4.

e mMmoHCc mpayuu



TaOMUI, CXEM, PUCYHKOB, ANIUIMKALMHA, CIaiiioB U (UIbMOB, HWUTIOCTPUPYIOLINX
OCHOBHBIE

3aKOHOMEPHOCTH HACJIEICTBEHHOCTU IIPU3HAKOB Yy OPraHU3MOB, XPOMOCOMHOIO
MEXaHHU3Ma ONpPEACICHUS

U PEryJisilIUU T0JIa; OMBITOB MO CKPEIIMBAHUIO MYX Ap030(ui, akBapUyMHBIX pPbIO
(rynmm);

TEHETUYECKUX KapT PACTEHUN, ’KUBOTHBIX U YEJIOBEKA.

/r3akoHOMepHOCTHN U3 MeHUYUBoOocTHu (74)
BzaumoneiictBue renotuna u cpensl npu popmupoBanuu penotuna. 3MeHUNBOCTH
MPU3HAKOB.

KauecTBeHHBIE M KOTMYECTBEHHBIC TPU3HAKU. BUIbI N3MEHUMBOCTU: HACIEACTBEHHAS
W HeHacleAcTBeHHas. HenacnencTBenHas, MmonudukannonHas uiu (peHOTUITHYECKas
U3MEHUYHMBOCTb.

Posib cpenpl B HEHACHEACTBEHHOM U3MEHUMBOCTH. [Ipenen n3sMeHUnBOCTH NpU3HAKA.
Bapuanuonneli psx W BapuanMoHHas KpuBas. Hopma peakuuu 1npu3Haka.
XapakTepucTuka MOAU(PUKAITMOHHON N3MEHINBOCTH.

HacnencrBennas WIn Te€HOTUITMYECKAas W3MEHYUBOCTD. KomOunarusHas
U3MEHYUBOCTh. Meio3 © TMOJOBOM TIpollecC — OCHOBa KOMOWHATHUBHOMU
U3MEHYUBOCTU. PoJlb KOMOWHATHMBHON HM3MEHUHMBOCTH B CO3JaHUU pa3HOOOpa3us
oco0eif B mpejiesiax 0JHOTo Buaa. MyTalimoHHass '3MEHUYUBOCTh. BUIbI

MyTallMii: TEHHbIC, XPOMOCOMHBIC, T€HOMHbIC. CIOHTAHHBIE U HWHAYLUPOBAHHBIC
MyTaluu. SnepHble W IUTOILIa3MaTHYecKue myrtanuu. COMaTUYEeCKHUE M TOJOBBIE
MyTanuu. [IpyymHBl BO3HMKHOBEHHS MyTalMd. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporuecca. 3aKOH TOMOJIOTHYECKUX PSJ0B B HACIEACTBEHHOW m3MeHunBocth H. .
Basumoga.

e mMmoHCc mpauyuu

Ta0JIuI, CXeM, PUCYHKOB, (ororpaduii, cialoB, MOKA3bIBAIOIIUX OPraHU3MBI C
pas3IMYHBIMAU BUJaMHU U3MCHUYMBOCTH,; JXUBBIX OK3CMIIIAPOB KOMHATHBIX paCTeHI/Iﬁ J51
AOMAIIHUX JKNUBOTHBIX C PAa3JIMYHbBIMU BUAaMH U3MCHUYNBOCTH.

Jla6opamopHasa paboma
7. N3yuenue MonupuKamoHHON N3MEeHUYNBOCTH. [locTpoeHne BapraIlMOHHOTO psijia u
BAPHUALIMOHHOW KPUBOM.

J2Z2TeHnHeTunka 4enoBeka (54)

Kapuorun 4yenoseka. HMaumorpamma kapuortura 4yenoBeka. MexayHapoaHas
IporpaMMa  HCCJIENOBAHMS TE€HOMa 4YeJIOBeKa. MeTOoIbl TEHETHKH YeJIOBEKA:
reHeaJIOTUYECKUi, OJIM3HEIOBBIH, LIUTOTCHETUYECKUI, OMOXUMHYECKHH,
MOMYJISIIUOHHO-CTaTuCTUUeCKui. HacnencTBennpie 3a00ieBaHusl 4enoBeKka. | eHHbIe
U XpOMOCOMHbIE  0OJIe3HM  4elloBeKa.  boiesHu ¢ HacieACTBEHHOU
MPEIPACIIONOKEHHOCTHI0. 3HAYCHUE MEIMIIMHCKONW T€HETUKU B MPEAOTBPAIICHUN U
JIEYEHUU  TEHETHYeCKHMX  3a0ojieBaHWMN  4eloBeKa.  MeauKo-reHEeTUYeCKOoe
KOHCYJIbTUPOBAHUE.

e mMmoHCc mpauyuu



TaOJINII, CXEM, PUCYHKOB, CIAWI0B, (DHMIIEMOB, WIUTFOCTPUPYIONIUX METOMBI U3YYCHUS
F€HETHUKH YEI0BEKA;

doTorpaduii mroacH, CTpagarmUuX HACICICTBCHHBIMH 3a00JIEBAHUSIMH, OTHOSHIIEBBIX
U Pa3HOSWIICBBIX OJM3HEIIOB, KAPUOTHIIOB OOJBHBIX TCHHBIMH M XPOMOCOMHBIMH
0O0JIE3HSIMU.

Jla6opamopHasa paboma
8. CocraBieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKA.

I13-Cenexnpuss opraHusmMoB (64)

Cenekius Kak mpolecc U HayKa. 3apoKJeHUE CEJIEKIUU U IoMecTuKanus. Yuenue H.
N. BaBunoBa o 1eHTpax MHOrooOpa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUH.
[HeHTpbl TPOUCXOKACHUS JOMAITHUX KUBOTHBIX. POJIb CelieKIUK B CO3IaHUU COPTOB
pacteHuii 1 nopoJ *kuBoTHBIX. [lopoaa, copT, MTaMM — UCKYCCTBEHHBIE MOIMYJISIIUNA
OpPraHu3MOB C KOMIUJIEKCAMH  XO3SUCTBEHHO IIEHHBIX TMPU3HAKOB. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOM H3MEHYMBOCTH W €r0 3HAYCHUE IS
CEJIEKIUMOHHOU padoThI.

Metoasl  cenekimoHHOM — pa®oTel.  MckyccTBeHHBIM  oTOOp. MaccoBelii U
UHAUBUIYATbHBI ~ OTOOp.  OKCHepUMEHTaNbHBIM  MyTarene3.  [lomurmmonams.
['ubpuauzanus. bau3kopolcTBEHHOE CKpelMBaHue — WHOpuAMHT. OtnanéHHas
rudpuau3anus — ayTOpUAUHT B CEJICKIIMU pacTeHUM M KUBOTHBIX. [Ipeomonenue
oecrutogust rubpunoB. ['ereposuc. JlocTuxkeHUs: CeNeKIU pacTeHUN U SKUBOTHBIX.
Mertonasl padotel 1. B. Muuypuna.

AdemMmoHC mMmpayuu

Ta0JIMIl, CXEM, PHUCYHKOB, WJUTIOCTPUPYIOIUX METOAbl CEJICKIMU PACTCHUU W
KUBOTHBIX; (oTorpaduii W CHAOB COPTOB KYJBTYPHBIX PACTEHUM, TOPOT
JIOMAIITHUX KUBOTHBIX; MYJISDKEH M HATYPAJIbHBIX IJIOJ0B PA3IUYHBIX COPTOB SI0JIOHb,
rpyll;, TOMaTOB; IBETKOB W COI[BETUM JEKOPATUBHBIX PaCTEHUU (PO3, XpU3AHTEM,
I'BO3JUK U Jp.).

Jla6opamopHasa paboma
9. Onucanue (EHOTUIIOB COPTOB KyJNbTYPHBIX PACTEHUH U MOPOJ JIOMAITHUX
KNBOTHBIX.

/4-BunoTtexHoaorua (6§4)

buotexHonmoruss kak otpacib Tpou3BojicTBa. VcTopusi pa3BUTHS OUOTEXHOJIOTHHU.
OOBEeKTHI OUOTEXHOJIOTHUH.

OcHOBHBIE  OTpacid  OHMOTEXHOJOTHH:  MHUKPOOHMOJOTHYECKass  TEXHOJIOTHS,
KYJbTUBUPOBAHUE U UCIOJb30BAHUE PACTUTEIBHBIX U KUBOTHBIX KJIETOK,
XPOMOCOMHaAs U TeHHAsl UHKEHEPHSI.

Mukpobuonoruyeckast TexHosiorus. [IpenmyriecTBa MUKpPOOHOIOTHYECKOTO CHHTE3A.
NnxenepHass su3uMoniorusi. MmmoOunusoBanubie ¢depmeHThl. Vcmonbp3oBaHue
MHUKPOOHOJIOTUYECKON TEXHOJIOTUH B TPOMBIIIIJIEHHOCTH.

Knerounast TexHomorus v KjaeTouHasi uHKeHepus. KieTouHble U TKaHEBbIC KYJIbTYPHI.
MuUKpokI0oHaIbHOE pa3MHOXKeHUEe pacTeHnit. ComaTtuueckasi THOpUIn3aIusl.
PexoHCTpyKIIMS SHIIEKJIETOK U KIIOHUPOBAHUE )KUBOTHBIX.



XpomocomHas U reHHas nnxeHepus. Koncrpyuposanue pekomObunantHbix JJHK.
JIOCTHKEHNUS U NTEPCIEKTUBBI TeHHOW NHKeHepuH. Co3/1aHne TPAaHCTEHHBIX
(reHeTMYECKH MOAM(PUIIMPOBAHHBIX ) OPraHU3MOB. DKOJIOTUYECKUE U ITUUECKHUE
po0JIeMbl TEHHOW MH)KEHEPHH.

JemMoHC mpauyuu

PHCYHKOB, CXEM, CJIaii/I0B, PUIBMOB, HJUTFOCTPUPYIOITUX OCHOBHBIC HAIIpaBJICHUS U
oTpaciu

OMOTEXHOJIOTHH, METOJIbl TEHETUYECKOM MH)KECHEPHUH; JIEKAPCTBEHHBIX IIPenapaTos,
MOJYYEHHBIX C UCMOIb30BAHUEM JOCTUAKEHU MUKPOOHOIOTHUECKOMN
MPOMBIIIJICHHOCTH.

OCHOBHOE COIEPXAHME 11 kaacc( 1024, 3 yaca B HeeJ110)

JBosonus U ee 3akoHoMepHocTH (184)

Unen pa3BuTHsS OpraHuyeckoro Mupa B Tpyldax ¢GuiocodhoB AHTUYHOCTH.
Merapuznyeckuii nepuon B uctopun Ouosoruu. Cucremaruka K.JIunnes.
XK.broppon — mnepBas HBOMIOLMOHHAS KOHLENIUS. ODBOJIOLUUOHHAS KOHIEHIIMS
K.b.Jlamapka. 3naueHue TpynoB Jlamapka Mg pa3BUTHS 3BOJIOLMUOHHON WIECH U
ouonoruu. OBomounoHHble uiaen I.K.Cent-Unepa. bopbba ¢ KpeamOHU3MOM.
OpomonnonHas teopust Y./lapeunHa. IIpeanocpulku BO3HMKHOBEHHS JapBUHHA3MA.
Kuszup u HayuHas gearenbHOCcTh Y.J[apBuHa. DBomonms KyJIbTYPHBIX (opMm
OpraHu3MOB. OBOJIOLHS BHJIOB B MHpuponae. Pa3BuTue 3BOJIOLMOHHON TEOPHUH
Y. /lapsuna. @dopMuUpoBaHHE CHHTETHYECKOW TEOPUM  SBOJIONUU. 3HAUYCHHE
3BOJIFOIUOHHOTO yueHus Y./lapBuHa.

JleMOHCTpauM: CXE€M, pPHUCYHKOB, CIIAlJI0B, WUIKOCTPUPYIOIIUX OCHOBHBIE
IIOJIOKEHUST IBOJIOLNMOHHBIX HJIEW, KOHLENLIHWNA W TEOPUM; IOPTPETOB YUYEHBIX H
¢unocodos.

Mukpo3BoJrouus I'eneTnueckue OCHOBBI JBOJIIOLUU. DeMEeHTapHbIHI
ABOJIIOIIMOHHBIM Marepuan. OJIEMEHTApHas €IMHULA DSBOJIOLMU. DJIEMEHTapHOE
SBOJIIOIIMOHHOE  SIBJICHWE. 3aKOH Te€HEeTH4YecKoro paBHoBecusa JDx.Xapawu,
B.Baitn6epra. JIBuxkymue CWIbl  ABOJIONMH. MYyTallMOHHBIM  Mpolecc U
KOMOMHATUBHASI U3MEHYUBOCTh. [lomyIsiiiuoHHbIE BOJIHBI U Apeid reHoB. Murparusi.
N3onsmusa. EcrecTtBeHHbIN 0TOOP Kak (akTop 3BOMIONUHU. [[peanochIku 1 MEXaHu3M
nemictBua. boprba 3a cymectBoBanne u e€ (opmbl. Chepa u 00BEKT ACUCTBUS
€CTECTBEHHOTO O0TOOpa. PeanmbHOCTH ecTecTBeHHOro orOopa B mpupoae. DPopmel
ecTecTBeHHOTO oTOopa. TBopueckas poib. [IprucrnocoOIeHHOCTh OPraHU3MOB U €€



BO3HUKHOBeHHE. OTHOCHUTENbHAs 1eIeco00pa3HOCTh mpucnocodnenuidl. Bug u ero
kputepuu. Omnpenenenne Buga. CrpykTypa Buga B npupone. CnocoOsl
BUJI000pa30BaHUsl.

JleMoHcTpanum: TaOIMI], CXEM, PUCYHKOB, CaiioB, GUIbLMOB, TepOapreB pacTeHUI,
KOJUIEKIIUM  JKUBOTHBIX, WUIIOCTPUPYIOIIMUX JEUCTBUE (DAKTOPOB  HBOJIIOIHH,
IPUCIOCOOJICHHOCTh OPTaHU3MOB.

Jlaboparopubie padorbl: «OnucaHue MPUCHOCOOJICHHOCTH OPraHUu3MOB M €€
OTHOCUTEJILHOTO XapakTepay, «3yueHue KpuTeprueB BUIa».

MakposBoaronuss Metoapl u3ydeHus dBomtonuu. Ilepexoansie  GopMbl U
bunorenerudyeckue psaapl. CpaBHeHue Giaopsl M (payHBl MaTEPUKOB, H3yUYCHHE
OCTpOBHOM (i10opbl U (hayHBI. ['OMOJIOTHS ¥ aHAJIOTHS, PYAUMEHTBI U aTaBU3MbI. 3aKOH
3apOJIBIIIEBOTO CXOACTBA, OMOTeHETHYECKHI 3akoH. M3yueHue aMUHOKHCIOTHOM
MOCJEA0BaTEILHOCTH  O€nKoB, OuoxuMuueckas romosiorus. MojenupoBaHue
sBoonu. HampaBnenuss u myty sBosonuu. [lyTu mocTuxkeHus: OUOJIOTUYECKOTO
nporpecca. buosiornueckuid perpecc U BoiMupanue. COOTHOIIEHHUE W 4YEPEIOBAHUE
HarpaBlieHHd »3Bomroniud. DopMbl HampaBlieHHOW 3Bororuu. OOmue mpaBuia
SBOJIIOIUH.

JeMoHcTpanum: TaOIuUI, CXEM, PUCYHKOB, CIaiJI0B, Ouoreorpauyeckux Kapr,
WUTIOCTPUPYIOIIMX ~ METOABbl  M3YYEHHsS DBOJIOIMH, KOJUICKIUM, TepOapues,
MCKOIMAEMBbIX OCTaTKOB OPTaHU3MOB, IOPTPETOB YUEHBIX.

JlaGopaTopHbie padoTbl: «CpaBHUTENbHAS XapaKTEPUCTHUKA €CTECTBEHHOIO H
UCKYCCTBEHHOTO 0TOOpa», «CpaBHUTENbHAS XapaKTEPUCTHUKA (HOPM €CTECTBEHHOTO
otbopa», «U3yuenue kputepueB Buaa», «CHUMIATPUYECKOE M aAJUIONATPUYECKOE
BUI000pa30BaHUE: CXOJICTBA U PA3ITUUUS.

JBOJNIOLHS OPTAHNYECKOTr0 MUPA Ha 3emute (244)

['unore3sl M TEOpUM BO3HMKHOBEHUs >KM3HM Ha 3emuie. OCHOBHBIE ATarbl
HEOpraHndeckorn osBosouuu. IlmanerapHas sBomronusa. XuUMHYECKas SBOJIFOLIMSL.
AOuoreHHeli cuHTEe3 opranumdeckux BemecTB. Ombir C.Mumiepa u I.JOpwm.
OOpazoBanue mnoiauMepoB M3 MoHOMepoB. KoalepBaTHble Karuid M MHUKpPOChEpHI.
[Iporenouasl. Pubo3umel. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE MPOOMOHTOB.
Hauvano opranmueckon ssomronuu. IlosBieHune nepsbix kineTok. I[Ipokapuorsl u
AyKapuoThl. [ MMOTE3bl BOZHUKHOBEHUS 3YKapUOT. BOZHUKHOBEHNE OCHOBHBIX LIapCTB
syKapuoT. POpMHUPOBAHNE HEKJIETOYHBIX OPTAaHU3MOB M MX 3BOJIIOLIMOHHOE 3HAYEHHUE.
OcCHOBHBIE 3Tamnbl 3BOJIOLNUU PACTUTENBHOTO Mupa. OcHOBHbIE apoMop(do3bl U
nauoanantaunu. JKusHe B Boje. IlepBrie pacteHus — Bogopociau. Beixon Ha cymry.



[TepBbIe CIIOPOBBIE pacteHus. OcBocHue u 3aBOCBAHUE CyIIHN
MarOpOTHUKOOOpA3HbIMU. Y CIIO)KHEHHE pa3sMHOkeHus. CeMeHHbIE pacTeHUS.
OCHOBHBIEC YEPTHI SBOJIIOLMU PACTUTEIBHOTO MHpA. OCHOBHBIE ATambl SBOJIIOIUU
KUBOTHOTO Mupa. OcHOBHBIE apoMOpG03bl U HAMOAANTAMU. [IepBbie )KUBOTHBIC —
npocreimue. Chneruanu3anus W ToJuMepusanus opranemr. Juddepermuarms
KieToK. [lepBble MHOTOKJIETOYHBIE IKHUBOTHBIE. JIBYCIIOMHBIE JKUBOTHBIE —
KUIIECYHOIIOJOCTHBIE. [lepBbie TPEXCIONHBIE KUBOTHBIE — IJIOCKUE Ye€pBU. Brixon u
3aBOCBAHHUE JKMBOTHBIMU CylIH. YneHucrtoHorue. IlepBble XOpAOBBIE KHUBOTHBIE.
Kuzup B Boae. PwiObl. BTopoil BBIXOA JKMBOTHBIX Ha CyIly. 3€MHOBOJIHBIC.
3aBOE€BaHME IIO03BOHOYHBIMU JKMBOTHBIMH cymH. [IpecMmbikatommecs. [Ituisl,
Muiekonuratomue. OCHOBHBIE YEPTHI IBOJIIOLIMM KMBOTHOrO Mupa. Mctopust 3emiu u
MeToIbl €€ M3ydeHus. Vickomaemble OpraHMYECKHE OCTaTKH. ['eoxpoHonorus u eé
Metonbl. ['eoxpoHonormyeckas mkana. Pa3Butme Xu3HM Ha 3emiie IO 3paMm H
nepuogaM. XapakTEepUCTHKA KIMMaTa M TeoJorndeckux mpoueccoB. [losiienue,
pacuBeT U TUOEIb XapaKTepHBIX opraHn3mMoB. COBpeMEHHAsi CUCTEMa OPTaHUYECKOIO
mupa. OCHOBHBIE CHCTEMATHYECKHE TPYIIbl opraHu3MoB. OOIIas XapakTepUCTHKa
apcTB U HaaapcTB. COBPEMEHHOE COCTOSTHUE U3YUEHHUS BUJIOB.

I[CMOHCTpaIII/II/IZ Ta6JII/III, CXCM, PUCYHKOB, CﬂaﬁIIOB, HIITIOCTPUPYIOIINX OCHOBHBIC
9Tallbl PAa3BUTHA OPraHUYCCKOI'O MHpPa Ha 3€MJ'I€; HCKOIIaCMBIX OCTAaTKOB paCTGHI/If/’I )51
KKHNBOTHBIX, q)OpM OKaMeHeHOCTGﬁ; rep6apHeB paCTeHHﬁ, KOJIJ'IGK]_II/Iﬁ KHNBOTHBIX,
BJIQAKHBIX IIPCIIApaTOB OCHOBHBIX CUCTCMATHYCCKHUX I'PYIIII OPIraHU3MOB.

YesoBek - OnocounajgbHas cucrema (164)

AHTpomnoniorusi — Hayka O 4enoBeke. Paznmensl, 3amaum, meToabl. CTaHOBIEHUE
MPEJICTABJIEHUM O TPOMCXOXKJICHUM 4YeJIoBeKa. Penmruosneie Bo33peHus. HayuHbie
Teopruu. CXOJICTBA U OTJIWNYHUS YEJIOBEKA U KMBOTHBIX. CHCTEMATUYECKOE MOJIOKCHUE
yenoBeka. CBUIETENBCTBA CXOJACTBA 4YEJIOBEKA C KHWBOTHBIMHU. JIBMIKYIIHUE CHIIBI
aHTporiorene3a. HacnencTBeHHass N3MEHYMBOCTh U €CTECTBEHHBIN 0TOOpP. I'pymnmoBoe
COTpyIHUYECTBO M oOmieHue. OpyauiiHas JEATEebHOCTh M TOCTOSTHHBIE KUJIUIIA.
CooTHonleHHe OWUOJIOTUYECKUX U COUUANBbHBIX (akTopoB. (OCHOBHBIE CTaauU
aHTporiorene3a. HaxoIkyW HCKOMaeMbIX OCTAaTKOB, BPEMs CYIIIECTBOBAHMS, POCT,
00bEM Mo3ra, o0pa3 KW3HHU, OpYAUS. OBOJIOIUA COBPEMEHHOTO YEJIOBEKA.
EcrecTBenHbiii oTOOp B momymsiusax. buonmornueckass SBOJIONHS HWHIUBHJIOB.
Myrtanmonssiii poriecc U noaumopdusm. [lomymnsiiimonHble BOJHBI U JIpeiid) TeHOB,
Murpamusi U «3QQPEeKT OCHOBaTeNs» B TOMYJSIUAX COBPEMEHHOTO 4YeJIOBEKa.
Yenoseueckue pacel. IloHsatue o pace. BpemMsa M MeCcTO BO3HUKHOBEHMS pac.
['uniores3sl NMOMULIEHTPU3MA U MOHOLEHTpU3MA. [[puynMHBI 1 MEXaHU3MBI pacoreHesa.



EnunctBo uenoBeueckux pac. KpuTuka couuManbHOrO JapBUHHM3MA U pacus3Ma.
[Ipucnoco01eHHOCTh YeJOBEKa K pPa3HbIM YCIOBUSM CpeIbl. AJIAaTUBHBIC THUIIbI
monen. YenoBek Kak 4acTh NPUPOABI U OOIIECTBA. YPOBHHM OpraHU3alluU 4YeJOBEKa.
CTpyKTypbl YPOBHEH, IPOUCXOIAIIUE TPOLIECCH] U KX B3aUMOCBSI3b.

JeMoHcTpanum: TabIUIl, CXEM, PUCYHKOB, CIJIaliJI0OB, MOKa3bIBAIOIIUX BHEUTHUI
o0muk u o0pa3 JKU3HU TMPEAKOB 4YEJIOBEKa, CTPYKTYpPHO-(QYHKIMOHAIHHYIO
OpraHU3alliI0 CUCTEM OPraHOB TeJia YEJIOBEKa; MYJISKEH OKAMEHEJIOCTEH, TPEAMETOB
MaTepUaTbHOU KYJIbTYPhI PEIKOB YEJIOBEKa; MPUMEPOB 30POBOTO 00pa3a KU3HHU.

JlaboparopHasi pa6ora: «3yueHne 3K0JI0OTMUECKUX aJanTaluil 4eI0BEKay.
Opranusmsbl u okpy:kaomas cpeaa (134)

3apoxJeHne W pa3BUTHE OJKojormu B Tpynax A.I'ymGonsara, K.d.Pynbe,
H.A.CesepuioBa, D.I'ekkens, @.Knemenrca, B.lllendopaa, A.Tenciau, B.H.Cykauéna,
U.DOnrona. Pasnmensl m 3agaum 3kosioruu. CBS3b SKOJIOTHH C JIPYTUMH HayKaMH.
MeTtoppbl.

Cpenbl obutanust opranuzMoB. Mx ocobennoctu. [IpucnocoOnaeHust opraHu3MoB K
’KU3HU B Pa3HbIX cpefax oOUTaHUs. DKOJOrnyeckue (PakTopbl U 3aKOHOMEPHOCTH UX
nencTBud. B3aumonelictBre skonorudeckux (aktopoB. buosmornueckuit onTumMyMm u
orpannumBaromiuii  ¢akrop. IlpaBuno wmuHummyma FO.JIubuxa. ODkosoruueckue
CHEKTPbl ~ OPraHUW3MOB.  OBpUOMOHBHBIE U  CTEHOOMOHTHBIE  OPTaHHU3MBI.
Knaccudukanusa skonornyeckux ¢aktopoB. AOuoruueckue ¢aktopel. CBET U €ro
NEUCTBAE HA OPraHuW3Mbl. ODKOJIOIMYECKHE TPYNIbl PACTEHUH W IKUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurHanpHas poisib ceeta. Doronepuoausm. Temneparypa u e€
JNEUCTBUE HAa OpraHu3Mbl. [IOMKWUIOTEPMHBIE ¥ TOMOMOTEPMHBIE OPTaHU3MBI.
TemneparypHble NpUCIOCOOJIEHUsT OPraHuW3MoB. BriaxkHocTh M €€ nelcTBHE Ha
opranusmbl. IlpucnocoOnenuss OpraHu3MOB K MOAJAEPNKAHUIO BOJHOTO OanaHca.
I"a30BbIil 1 MOHHBIN cocTaB cpeabl. [louBa u penwed. IloronHele U KIMMaTHYECKHUE
¢dakropsl. IlpucnocobsieHnss OpraHM3MOB K JACHCTBUIO a0MOTHUYECKHX (PAKTOPOB.
buonoruueckue purmsl. [Ipucnocob1eHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSIM
ycnoBuil cpenbl. JKuzHeHnHble (opMbl opraHu3MoB. OCOOEHHOCTH CTPOEHUS U 00pasa
XKu3HU. buotndeckue ¢hakTopel. Bumbl OMOTHYECKHMX B3aMMOACHCTBUN. 3HaYeHUE
OMOTUYECKHUX B3aMMOJECHCTBUM /ISl CYILIECTBOBAHUSI OPTaHU3MOB B cpezie OOUTaHUS U
B COOOIIIECTBAX.

Dkosiornyeckas HMIIA BHAAa. MHOromepHass MOJIeNb 3KOJOTHYECKOW Humu JIX.
XarunHCcOHa. Pa3zMepbl 5JKoNOrMyecko HHUIIM W €€ CMEHAa. OKOJOrhdyeckas
xapakTepuctuka nonyysuuu. Ilomymnsiust kak Ouonoruyeckast cuctema. OCHOBHbIE
NOKa3aTeay [MOMyJSIUMUA. OKOJOTHYECKas CTPyKTypa mnomyisuud. J(uHamuka



ONyJsINUMK U €€ perymnsuus. Tunel AMHAMUKU nonyisiquid. KpuBble BbDKHBaHUS.
Perymsanusa yncieHHOCTH nONysauuyd. GakTopsl CMEPTHOCTU U EMKOCTD CPEBI.

JlemoHcTpanum: TaOIUIl, CXEM, PHUCYHKOB, CJIAiiIOB, IMOKAa3bIBAIOLIUX JCHCTBHE
AKOJIOTUYECKUX (DAKTOPOB HAa OPraHU3Mbl, OMOTUYECKHE B3aUMOOTHOILICHUS MEXIY
OpraHU3MaMH.

JlaboparopHbie pa6oThl: «CpaBHEHHE aHATOMUYECKHX OCOOEHHOCTEHW pacTeHUM u3
Pa3HbIX MECT 00uTaHus», «OnucaHue >KU3HEHHBIX (POPM y paCTEHUN U KUBOTHBIX).

Coo0mecTBa 1 3Kk0JI0rN4eckne cucremsl (104)

CooO1iecTBa OpraHu3MoOB: CTPYKTYpbl U CBsi3u. buoreonenos. Ero crpykrypsl,
CBA3U MEXAY OpraHu3Mamu. JKocucTteMbl. CTPYKTYpHbIE KOMIOHEHTBI SKOCUCTEMBI.
KpyroBopoT BemiecTB U moToku 3Hepruu. Tpoguueckue ypoBHU. Tpodudeckue nenu
u ceth. OcHOBHbIE IOKasaTenw. OKoJlormueckue nupamuasl. CBolicTBa
OMOreoneH030B U JuHamMuka coobmiectB. [{uknnuyeckue uaMeHeHus. Cykueccum.
IIpuponHeie 3kocHucTeMBl. JKocucTeMbl o3epa. CmemanHoro Jeca. CTpyKTypHbIE
KOMIIOHEHTbI W Tpo(uYecKass CeTb NPHUPOAHBIX SKOCUCTEM. AHTpPOIOTEHHbIE
AKOCUCTEMBI. ArposKocucTeMbl. OTIWYMS arpo3KOCHCTEM OT OHOreOIEeHO30B.
VYpboskocucrembl. X OCHOBHbIE KOMIOHEHTHL. l'opoackas ¢uopa u ¢ayHa.
buonoruueckoe M XO3SICTBEHHOE 3HAYEHUE Aarpo3KOCHUCTEM U  YpOO3KOCHUCTEM.
buopasHoobpasue — 0ocHOBa YyCTOWYUBOCTH COOOIIECTB.

JleMOHCTpaluM: CXEM, pPHUCYHKOB, TIpaduKOB, WUIIOCTPUPYIOUIUX MPOIECCHI,
OPOUCXOASIINE B TMOMYJISUUAX; repObapueB U KOJUJIEKUUHA PAaCTEeHUHW U YKUBOTHBIX,
IIPUHAUICKAIIUX K PA3HBIM DKOJIOTMYECKUM pacam OJHOI0 BUA.

JlaGopaTopHbie padoTbl: «M3yuyeHHEe SKOJOIMYECKOW HUIIM Y pPa3HbIX BHUJOB
pacTeHHil U JKUBOTHBIX», «CpaBHUTENbHAsI XapaKTEpUCTUKA MPUPOAHON U
arpo3KOCUCTEM.

buocdepa u yesoBeuecTBo (124)

buocdepa — xuBas obonouxka 3emsu. PaszButue mnpeacraBieHuii o Owocdepe B
tpynax O.3wocca, B.M.Bepnaackoro. Ob6nactu Ouochepsl u e€ coctaB. JKuoe
BEIIECTBO OMocdephl U ero GyHKIHUH. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChEpHI.
Ocobennoct O6mocdepbl Kak riao0adbHOM KOCHCTEMBI. KpyroBOpOTHI BEIIECTB H
OMOTreOXUMHUYECKHE IHKJIbl. PUTMUYHOCTH siBJIeHUM B Ounocdepe. 30HATBLHOCTH
ouocdepbl. OcHOBHbIE OMOMBI Ccymu. Kiaumar, pacTUTENbHBIA M KUBOTHBIM MUD
OCHOBHBIX OMOMOB CYIIIH.



YenoseuectBo B Onochepe 3emmnn. buochepnas ponb yenoBeka. AHTpornodnocdepa.
[lepexon 6uochepsl u Hoochepy. BoznelicTBrue yenoBeka Ha Onocdepy. 3arps3HeHue
BO3IyIIHOM cpeapl. OXpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Pa3pymieHne mouBsl U u3MeHeHHe kiaumaTa. OXpaHa TOUYBEHHBIX PECYpPCOB
U BO3AyXa. AHTPONOIr€HHOE BO3JCHCTBUE HA PACTUTEIBHBIMN W JKUBOTHBIM MHP.
OxpaHa pacTUTENBHOTO U XKMBOTHOTO Mupa. [Ipobnemsr oxpansl mpupoabl. KpacHsie
kHuru. OOIIT. Boranuueckue caabl M 300J0THYECKHE Tapku. PanuoHanbHOE
MPUPOIOTIONB30BAaHUE U YCTOMUMBOE pa3BUTHE. VIcTOlIeHHe MPUPOAHBIX PECYpPCOB.
Konmenmuss  yCTOWYMBOTO  pa3BUTHSL. «IToBectka mus Ha XXI| Bek».
CocymiecTBoBaHHe 4YenoBeka W mpuponabl. 3akoHbl b.Kommonepa. I'mobammctrka.
Monenu ynpaBisieMoro Mupa.

JleMOHCTpanuu: ciaiiioB, GUIbMOB, WILTIOCTPUPYIOIIMX BO3ACHCTBHIE YEIOBEKA Ha
ouocgepy, MEPONPUATUI TIO PAlIMOHATBHOMY MIPUPOAOIIOJIB30BAHUIO, OXpPaHE BOJ,
BO3/yXa, I0YBbI, PACTUTEIILHOTO U JKUBOTHOI'O MUpa, (hoTorpaduii oxpaHsemMbIx
pacTteHuil ¥ )kUBOTHBIX KpacHoi kauru P@, mopTpeToB y4EHBIX.

3akiouenue (94)

3HaueHue OMOJIOTMYECKUX 3HAHUH /1JIsl YesnoBeuecTBa. [lepcrekTuBbl pa3BUTHS
coBpeMeHHoi 6uosioruu. Pemenue tectoB B hopmare EI'D.

3. TemaTnueckoe miuanupoBanme 10 kiaace

Tema Kou- N3 Hux N3 HuX npaKTHYeCKHUX
BO | KOHTPOJIbHBIX
4acoB
Beenenue 1
buomornueckue cucremsl U 3 KonTtponbHas
IIPOTICCChI pabota Nel
(BXOIHOM
KOHTPOJIb)
[uTonorus - HayKa O KJIETKE 3 1. «YcTpoiicTBO
CBETOBOI'0 MUKPOCKOIIa»
XuMuyeckas OpraHu3alus 8 2. «DepMeHTaTUBHOE
KJIETKU pacILeIICHHE
IIEPOKCHIA BOAOPOAA B
PACTUTEJBHBIX u




KHBOTHBIX KICTKaX».

3. «Ob6HapyxeHne
OCIKOB, YTJIEBOIOB,
JUIHAIOB C TOMOIIBIO
Ka4ueCTBEHHBIX
peaKIui».
4 CTpOCHHe KJIIETKHU 7 KOHTpOJIBHaSI 4. «[lnazmonus u
pa60Ta No2 JeTJ1a3MOJIn3 B
PaCTHTEIBHBIX
KJIETKaX).
5. «M3yuenune cTpoeHus
KJICTOK Pa3IuYHBIX
OpTaHU3MOB IO/
MHKPOCKOITOM)
5 | MeTabonusm KIETKH 11 KoHTposbHas
paboTta Ne3
6 | )Ku3sHEHHBIH UK KICTKH 5
7 | Crpoenne u ¢ynkiuun | 16 KontposbHas | 6. «Ctpoenue u
OopraHu3Ma pa6ora Ne4 | GYHKUHMH BEreTaTHBHBIX
U TCHEPATUBHBIX
OpPraHOB y pAaCTEHUU H
YKUBOTHBIX).
8 | PasmMHOXEHME W pasBuTHE | O
OpraHU3MOB
9 |I'eneruka —  mHayka o 2
HACJICCTBEHHOCTH "
MU3MEHUYHMBOCTH OPraHU3MOB
10 | 3akonoMepHOCTH 12
HACJICICTBEHHO CTH
11 | 3akoHOMeEpHOCTH 7 KonrponsHas | 7. «3yueHue
M3MEHYHUBOCTH paboTa Ne5 MOU(DUKAITMOHHON
U3MCHUYHMBOCTH.
IToctpoenue
BapUAILMOHHOIO PsJia U
BApPUALIMOHHOU KPUBO.
12 | Teneruka uenoBeka 5 8. «AHanus3 u
COCTaBJICHHE
POJIOCIIOBHBIX»
13 | Cenexuus opranu3mMoB 6




14 | Buorexnonorus 8 KontposnbHas | 9. «Onucanue
pabota (dbeHoTUnoB COpPTOB
Toropag g | KYJBTYPHBIX PacTECHUH U
opo OMAIIIHUX
dopmare EI'D poa &
AKUBOTHBIX).
Uroro: 102
3. Tematnueckoe miaanupoBanue 11 kiacc
Tema KoJu-Bo N3 uux N3 Hux npakTHYecKux
4acoB KOHTPOJIbHBIX
1. | OBononus u ee 12 KonTtponrHas
3aKOHOMCPHOCTH pa6OTa Neol
(BxOIHOM
KOHTPOJIb)
2. | MUKpOSBOIIOLMS 3 1. «Onmcanne
MPUCIIOCOOJICHHOCTH
OpraHU3MOB 17} ee
OTHOCHUTEJIbHBIN
XapaxkTepy,
2. «3yuenue
KpUTEPUEB BUIa»
3. | MakposBOIHOLHs 3 KoHntpoibHas 3. «CpaBHUTEIbHAS
pabota Ne2 XapaKkTepUCTUKA
€CTECTBEHHOTO u
UCKYCCTBEHHOTO
oTOOpay,
4. CpaBHuTENBHAS
XapakTepucTuka Gopm
€CTECTBEHHOTO 0TOOpPa»,
5. «Cumnarpuyueckoe H




AJJIOIIaTPHUUICCKOC
BI/II[OO6p8,30BaHI/I€:
CXOACTBO U pa3JIMINA»

DBONIOLUS 24 KoHTposbHas
OpraHu4eCcKoro Mupa pabota Ne3
Yenosek — 16 KonTtpomapHas 6. «3yueHne
OunocoInaibHas CUCTEMa paboTa Ned AKOJIOTUYECKOMN
azanTaly 4eJI0BEKa»
Oprauusm 1 OKpy»Karomiast 13 KonTponbHas 7. «CpaBHeHUe
cpena pabota Ne5 QHATOMHUYECKUX
0COOEHHOCTEHN pacTeHUui
u3 Pa3HbIX MECT
oouTaHUN,
8. «Omnucanune
KUZHEHHBIX  (OpM Y
pacTeHUM U )KUBOTHBIX)
CoobmiecTra " 10 KonTtponbpHas 9. «3yueHue
SKOJIOTHYCCKUE CHCTCMBbI pabota Ne6 DKOJIOTUYECKON HUILIH Y
Pa3HbBIX BUJOB PACTCHUI
Y )KUBOTHBIX),
10. «CpaBHUTENbHAS
XapaKTEPUCTHKA
IIPUPOTHOU "
arpo3KOCUCTEM.
buocdepa u uenosek 12 KounTponbHast
pabota No7
3aKIroueHUE 9 W ToroBbIit
KOHTPOJIb 3HAHUM.
Pemrenue tectoB B
dbopmate EI'D
Uroro: 102




