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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yaebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCITMTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOU obnactu «EcrecTBeHHO-HayuHble mpeaMeTsl». CoraacHo
nonoxenusM GI'OC COO npoduiibHbIe y4eOHBIE MPEAMETHI, U3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBISIOTCS criocoOoMm muddepeHnuanuu oOydeHUs Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaXKIblid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPHUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEeH, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Tporpamma o yue6HOMy mpeamery "buonorus" gaér mpencraBieHue O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTypUpOBaHHE IO pas3jieiiaM U Temawm,
pacnpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEeHUS yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IIPEEMCTBEHHOCTH C W3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0O0Opa30BaHUA,
Onarosaps 4emy MpocMaTpUBAETCs HANIPaBIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBILUICHUS], NPEACTAaBIEHUI O 3J0pOBOM 00pa3e >KU3HH, Ha BOCIHMTAHUE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO K 1aHupyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTaM 00y4YeHHUs U
B ()OPMUPOBAHNU OCHOBHBIX BHMJIOB Y4€OHO-TI03HABATEIbHONU AEATEIbHOCTU OOYyYaroUuxcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OO0IIero
o0Opa3oBaHusl.

VYuebHblit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBepLIAET
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4aromuxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOIIOTUN
U OMOJIIOTUM DPA3BUTHSA, TCHETHUKH, CENEKIMH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEHUs U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «bruonorusi» Ha yriayOjaeHHOM YpOBHE OPUEHTHUPOBAHO Ha
MOJIFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHHUI0 OMOJIOTUYECKOr0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTaBJIIET CHUCT€Ma OHOJOTMYECKUX 3HAHWUH, MOJYYEHHBIX IMPH H3YyYEHHU OOYYarOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
Ouosornyeckre 3HaHHUA O PACTEHUSX, KUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeJoBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CtpykTypa mporpamMmbl Mo ydeOHOMYy mnpenMery "buonorus" oTpakaeT CHUCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHCHHsI OHOJOTHYECKOro pasHooOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTYaJIM3UPYIOTCS 3HAHUA OOydYaloIMXcs MO OOTaHWKE, 300JIOTHH, AHATOMMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOublii mnpeamer «buonorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OOYYarOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALNUU, OHOLEeH03a, DKOCHCTEMBI, O BBILAAIOIIUXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0yJaroIIMXcsi K OMOJIOTHU
HapSITy CO 3HAYUTEIIEHBIM 00bEMOM TEOPETUIECKOTO MaTepuaja B COJEPKaHUU IMPOTPAMMBI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens n3yuenus ydebHoro npeamera «buonorus» Ha yriayOoa€HHOM ypoOBHE — OBIAJCHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QDYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B POPMUPOBAHUU UHTEpeEca K
omnpenenéHHol obmactu MpodhecCuOHATBHON NIeATeTbHOCTH, CBSI3aHHOW C OHMOJOTHEW, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYI)  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTEeM (KJIETKa, OPTaHU3M, TOIMYJSIINS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOrHH;

O3HAKOMJICHHE  OOYYarmoIMXCi C  METOJAaMHM  TIO3HAHUA  JKUBOM  MPHUPOJBL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUYECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHH), METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOIJIMKOM; YCTaHABIMBAThH CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
Y DKOJIOTHYECKUMHU MPOoOIeMaMH 4eTTI0OBEUeCTBA; OLEHUBATH MOCIIECTBUS CBOEH AESITENFHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MPUPOAHON cpene, COOCTBEHHOMY 30POBBIO U 370POBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
JKU3HEACSITEIIBHOCTH B YPE3BbIUAMHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOIO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIIEIOBAHUM, pelIeHUs OHONOTMYECKUX 3a7ad, MOJEIHUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTH B PAllMOHATIBHOM MPUPOIOTIOIB30BaHIHT
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npoduIaKkTUKy 3a00J1eBaHmil, o0ecreueHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B UPE3BbIUAHHBIX
CUTYaIUsX TPUPOAHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS OMOJIOTUYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAJIbHBIMH HHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HAa M3y4YeHHE OHOJOTMM Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeTIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUH OCYIIECTBIISIETCS
¢ yuéTtoMm crienuuKd €ro coaep kaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
0o0pa3oBaHUs B OPTaHU3AIUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pPa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0y4YEHUHM OMOJIOTMH Ha yriyOJEHHOM YpOBHE SIBJISETCS
MpOBECHUE JAaOOpaTOPHBIX U TMpakTHueckux pador. Takke yuacTue oOydalImMXcs B
BBITIOJTHEHUH MIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMAaTHKa KOTOPBIX OMPEeNsaeTcCs
YUHUTENIEM Ha OCHOBE UMEIOLIUXCS MAaTEPUAIbHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue NpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Orogorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBEKa: MEAUIMHE, CEIbCKOM XO035CTBE, IPOMBIIIEHHOCTH, OXpaHe IPUPO/IbIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnend, XK. b. Jlamapk, Y. Japsun, Y. I'apseid, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, . 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsI3b OMOJIOTHUU C APYTUMHU HaykaMu», «CHcTreMa OMOJIOTHYeCKHIX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTb H YHNOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alMs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak dopma cymiecTBoBaHUS Matepuu. Hayku, u3ydaromiye >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
OKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ J0CTOBEpHOCTh. Pazdpoc B Oroiorndeckux JaHHbIX. OleHkKa
JIOCTOBEPHOCTH TMOJYYEHHBIX Pe3yibTaTOB. [IpHUMHBI MCKAKEHUS PE3YIbTATOB JKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuel 1 cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «DBHOIOTHYECKHE CHCTEMBIY,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM NMPUPOIBD, « CTpOEHHE )KMBOTHOU
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOTO OPraHu3May, «broreonenosy,
«buocdepay, «MeToapl U3yUEHUS KUBOU IPUPOIBI.

O6opynoBanue: 1abopaTtopHoe 000pyIOBAHUE TSl POBEACHUS HAOIOICHUN, N3MEPEHHUIA,
DKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcmonp30BaHWe Pa3TUYHBIX METOJOB MPU H3YYCHHH >KHUBBIX
CUCTEMY.

Tema 3. brnosnorus KjieTku



Knerka — cTpykTypHO-(yHKIMOHANIbHASI €UHULA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

[Toptpertsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneliaen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIBTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJIALHUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUU 0€IKOB. [Ipuonsi.

VYrneBoabsl. MoHOCAaxapuabl, AUCAXapH/Ibl, OJIMTOCaXapy bl U onucaxapuipl. OOImui miaxn
CTPOEHUs M (PU3MKO-XUMHUUECKUE CBOMCTBA yriieBoA0B. bronornueckue GpyHKIMH yriIeBOAOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukaums — aunujaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpunuun xommuiementapHocTt. IlpaBmiio Yapradga. Crpykrypa JIHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IIPHUPOJE»,
«Pacnipenenenue XuUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHue MoJeKyJibl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-()yHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PaGora
HATPHUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk3ouuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHne TIpaHYJISpPHOTO peTUKyiayMa. Mexanusm nanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxoes 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOoTPOdHBIA. YUyacTre KUCI0poa B OOMEHHBIX MPOLECCax. DHEPreTHUECKOe
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHBIX nporeccax. epMeHTaTUBHBIN XapakTep
peakuil KieToyHoro Metabonusma. epMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAaHU3M JICHCTBUA.
Kodepmentsl. OTnnyns ¢pepMEHTOB OT HEOPraHMUECKHUX KaTaiau3aTopoB. benku-akTUBaTOpHI U
OeNKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUMH OT pa3IMYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajaasbl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
3yKapuoT. Perynsinust akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsiiys 0OMEHHBIX MTPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrle 3a00neBanus 4enoBeka, ;KUBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

buoungopmamura: unmezpayus u anaruz 6orvuux maccugos («bigdatay) cmpyxmyprvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonozuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1exapcms.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
MpoIecCcoB, mpoTekatonmux B uHTepdase. [logroroBka kinetku kK genenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomsl. Ctpoenne xpoMmocoM. Tenomepsl U Tenomepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KAapUOTHUIL. JIMIUIOMIHBIA M TaruloMAHBIA Habopel XpomMocoM. ['omonornynbie
XpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.



Knerounoe siapo, xpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUITbI )KUBOTHBIX TKAHEH: SMHUTENUATIbHAS, COSAUHUTEIbHAS,
MbIlIeyHass, HepBHas. OCOOCHHOCTH CTPOEHUs, PYHKIMI U PACIONOKEHHs] TKaHEe B OopraHax
JKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEM.

JBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranu3zmoB. [lormomieHre BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanme >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHKJICTOYHOE IHIIECBApECHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBOoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenbHas moBepxHOCTh. JKaOepHoe W JIErodHOE
JIbIXaHue. JlpIxaHhe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHUs JIETKUX IMO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHasi cucTemMa uenoBeka. MeXaHu3m
BEHTWIAINH JIETKUX Y NITUIl 1 MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOparieHus.



OBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Coxkpatutenbubie Bakyosau. Opranbl BeieneHus. OuibTpaius, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICIUTENILHOM CUCTEMaMU. BpljienieHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukwu.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U LUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTEéHHBI  crenu@uueckuidi UMMYHHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. Bepner, C. Tonerasa). Bocnanutenbabie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOW IIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpaenurensHas cucteMa», «JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIb, « MMyHUTETY,
«Kumegnononoctapie», «CxeMa mUTaHus pacTeHui», « KpoBEeHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHue 7S IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, paclieTIeHus
Kpaxmana u 0eJKoB moj AeicTBreM (GEepMEHTOB, 00OPYI0BaHKE AJIs IE€MOHCTPAIIMU OMBITOB 11O



U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1onoBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorenes u ooreHe3. CTpoeHUe MOJOBBIX KIIETOK.

Omo10TBOPEHUE U 3MOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
Mmooenu mopgozeneza. Ctanuu >MOpruoTreHe3a KUBOTHBIX (Ha mpuMepe JSrymkn). Jpodnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BHBAIOIIETOCS 3apOIbIIa (AMOPHOHATbHAS MHTYKITWs ). 3aKJIaIKa TUIaHA CTPOCHUS JKUBOTHOTO
KaK pe3yJIbTaT UepapXUIeCKUX B3aMMOJICHCTBHI IeHOB. BiusiHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIICH CpeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanpHbi mepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B MPHUPO/IE.
Tunbel pocta >KUBOTHBIX. DakTOpbl PETyISUUU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJTOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBopeHe U
pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYIISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxeMbl: «BereratnBHOE pa3sMHOKEHUE», « THUIIBI 0ECIONIOro pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHAIb», «Pa3sMHOKeHHE OIBIVICHB», «Pa3sMHOXXEHHUE THIAPBIY,
«Meito3», «Xpomocombly, «['amerorene3», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaANU OHTOreHe3a», «[Ipsamoe u HenpsiMoe pa3BuTHeE», «PazBuTHe MalCKOro KyKay,
«Pa3zButne capanum», «Pa3Butne mnsArymkuy», «JIBoifHOE OIIOAOTBOPEHUE VY IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK
MOPCKOM KanycTb», «JKM3HEHHBIN LUK MXa», <« ) KU3HEHHBIN IUKJI TAOPOTHUKA, « KN3HEHHBIN
LUK COCHBD.



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mozienb «L{uKII pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOTIOTHYECKHM, IUTOIOTUYECKUI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH MeHesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepsoro nokosneHus. [Ipasuno noMmuanpoBanus. Bropoii 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpellMBaHUs. [HMIoTe3a YUCTOTHI
ramer.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHUS! HACJIeICTBEHHOM MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuuBanue», «HemnonHnoe noMmunupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajuleIn3M», «B3anmonelcTBre reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumnay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOnHaTHBHAs H3MEHYUBOCTEY, «Meto3y», «OmnogoTBoperuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM Yucie ¢ momoiubto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IpakTuyeckas padora «CocTaBi€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoOJ1a, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloOB B HacieACcTBeHHON m3meHuuBocT H. M. BaBuiioBa, ero 3HaueHue Uil CEJIEKIMOHHOU
paboThL.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. McnbiTanue nmpousBoAUTENe 1Mo MOoToMcTBY. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHUS U MeTOI0B pekomOonHaHTHBIX JIHK msa monmyyenus
MCXOAHOTO MaTepHaia Jis CeJICKINH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHAOBBIX THOpUIOB. JlOCTMIKEHUS CENIEKIIMU pacTeHUN U
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHBIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHU HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHBIX MeMmo008 HAYUHbIX UCCIe008aHUl, NepedosbliX uoel u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TeXHOJIoTui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS AHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO | TpaHCIIIaHTauu P KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonoruu. [Tocrrenomuas mudposas meaununa. [TLP-1uarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUIs pa3paboTKH (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTU, CO3JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONMPHUHTUHIA U cKadoIaUHra A pPeLIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenune u pasBUTHE IBOJIONMOHHBIX NPeICTABJICHUH B 0M010THHI
OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cyuiects (1o Jlamapky)», «MexaHu3m (GOopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHM 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pbOBI 3a cylecTBoBaHUE», «[lopoasl romybeii», «MHorooopasue KyJIbTypHbIX (opm
KanycTb», «llopoapl JOMamHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuAOB (mo Y.
HapBuny)», «CxeMa COOTHOLICHHUS IBWXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IIOJIOKEHUS
CHUHTETUYECKOM TEOPHH IBOIOLIMY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Komb6unarupHast usMmeHuuBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonmyssuuax. D¢ ekt ocHoBatens. Ipgexm 6ymuviniounoeo eopaviwika. CHudxcenue
2eHemuYecKo2o pazHooopasus: npudunsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u manvlx nonyaayusx. Murpammu. M3omsmus  nomynsuuii: - reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (pernpoyKTUBHAs).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnoco0aeHuit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [Ipumeps! nprucrnocobaeHuii y
OpPraHu3MoB:  MOp(QOJOrHYecKUe, (PU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monummonanzanuus, rudpuauzanus). JJIMTeIbHOCTh BOTIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpranbHbIin MEJIAHU3MY, «OKuBble HCKOIIaeMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kputepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa Buaa B 1pupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHULY, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
['oMostornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYJIIpHO-
reHeTUYeCcKue, OWOXMMHUYECKHEe M  MaTeMaTU4YeCKMe METOAbl HM3YYEHHS  IBOJIIOLMH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE U aHAJIOTUYHBIE OPTaHb), «PyIuMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIaH3e», «[JIaBHbIE HampaBIeHUS
ABOJIIOLINNY, «O0I1IEe 3aKOHOMEPHOCTH BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxkaeHue KU3HU U acTpoOUOJIOTHUsl.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runoreza nepsudHoro OynboHa J[x. XomjaeiHa, reHeTHYecKas rumore3a I.
Mémnnepa. Pubosumsr (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUI U 3aBoeBaHue UMU cylid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIOIMS TO3BOHOYHEIX. [Iponcxoxaenne ampuOuil 1 penTHIIni.
[TpoucxoxaeHne MIICKONMTAIUX W NTUll. [lpuHnun xmodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHO3011. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJoTHYecKkuX nporeccoB. [losBneHune u pacuser
XapaKTepHBIX OPraHMW3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnoreHesay», «Cucrema ,KuBOH Npupos», «CTpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuUHMOOUTBY, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHoroknerounsle Bojgopociuw», «Mxu», «llamopotHukm», «l'om0CEMEHHBIE pacTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHpPa», «ApoMOpQo3bl
KUBOTHBIX», «IIpocreitmney, «Kumeunononoctusle», «llnockue uepBu», «UneHUCTOHOTHEY,
«Po10b1Y, «3emHOBONHBIEY, «lIpecmbikatonuecs», «IItuupy, «Muekonutaromue», «Pa3Butue
KU3HU B apxeuickou spey», «Pa3BuTue >XM3HM B MPOTEPO3OMCKON 3pe», «Pa3BuUTHE XU3HU B



MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMHO30MCKOU
ape», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuM pPAcTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIECTBHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHULl U 3BEPEH, KOJUIEKIIMM OKAMEHEIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISIKA OPIraHUUYECKHUX OCTATKOB OPIaHHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu no
U3yYEHHUIO A0MOT€HHOr0 CUHTE3a OPraHUYEeCKUX COCIMHEHUH B IEPBUYHOM aTMochepey.

JlaGopatopHasi pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTyeckas padora «3yueHrue 0COOEHHOCTEN CTPOEHNUS PACTEHUI Pa3HbIX OTIEIIOBY.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIX».

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoxmerBo  uenoBeka ¢ KMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBugeTenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckue, (U3NOIOT0-OMOXUMUYECKHEe, TOoBeAeHYeckre. OTIWYHsS YeloBeKa OT
KUBOTHBIX. [IpsAMOX0XKI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE rOJI0BHOIO
MO3ra U BTOPOI CUTHAJIbHOM CUCTEMBI.

JBmxymue cuitel ((hakTOphl) aHTPOTIOTEHE3a: OHOIOTHYeCKHe, conrnanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpoIIoreHe3a. PaHHMe yenoBekooOpazHble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIME MPEeKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE NpEIKH Jiroae. YenoBek ymenslid, NEepBbIE U3TOTOBJICHHS OpyAMi Tpyna. Uenosek
MPSIMOXOJISIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. YenoBek reinenb0eprckuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YeJloBeKa pa3yMHOro. YenoBeK HeaHIepTallbCKUi
KaK BHJ JIOAECH XOJOIHOrO KIMMara. YeloBeK pa3yMHBI COBPEMEHHOTO THIIA, IEHUCOBCKUMI
YeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTanuoHHbI# nporece U nonuMopdusM. IlonynsuroHHbIe BOJIHEL, Apeid reHoB, Murpamus u
«3(h ekt ocHOBaTENSH» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pachl. [loHstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HErpouHAs (9KBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
IyTU paccelIeHUus 4YeJloBeKa Mo IulaHere. EauHCcTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprcnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpY Karomien
cpensl. BiusiHue reorpaduyeckoil cpensl U apedda reHoB Ha MOPQOJIOTUIO U (HU3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE MeTOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ AHTPOIOJIOTMST M MAJ€OAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buocouuansHple  WccrnedoBaHMA ~— OpUPOABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoOHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumpl W cxembl: «MeToasl  aHTPONOJIOTHHY, «['OJOBHOW MO3T YeJOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBD, «CKENeT 4eloBeKa W CKeNeT IMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMenslin», «HenoBek NpAMoxoaaimuiny, «/eHncoBckuil 4enoBex»
«Heanpepraneupy», «KpomanboHubD, «IIpenku uenoBeka», «ITambl 3BOJIIOLNUU YEIIOBEKA,
«Pacel yenoBekar.

O6opyoBaHMe: MYJISDKM OKAMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4yeJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMBIX OCTaTKOB YeNIOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa M depena IMIMMIIAH3€, MOJENb KUCTH 4YelIOBEKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JladopaTtopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0JOrMYECKUX afanTalui YeJIOBEKaY.

Tema 6. JK0J10THs1 — HAYKA 0 B3aMMOOTHOLLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKPY:KawLeil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoOeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoiorum», «MeToasl skomoruuy, «CxemMa MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi paGora «/3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Oxonoruyeckne (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEeCcKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosornyeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepanTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak dKonorudeckuii akrop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib cBera. doTonepnoausm.

TemnepaTypa kak dKonorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHui K MOAJIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid MO OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.



Cpenbl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMHUYECKHE€ OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHYECKHX B3aUMOJEHUCTBUN ISl CYIIECTBOBAHHS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD», «KnuzneHHbie GOPMBI pacTeHH», « Ki3HEHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJIJIEKIMH TETUI0NI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX paCTEHUH,
yyyesna MNTULl U 3Beped, repOapuu pacTeHMi, OTHOCAIUXCS K TUrpoduram, kcepoduram,
Me30(HuTaM, KOMHATHBIE PACTCHHUS TaHHBIX TPYIII, KOJUIEKITUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M  KOJUIEKIIMM pAacTeHUWH M JKUBOTHBIX, OOJaNaIONIMX dYepTamu
OPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, yUYACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMysuuu. [lomynsust kak Onojiorudeckasi cucreMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pPAcTHAs M MOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nonynsnud. KpuBble pocTa uwucieHHOCcTH mnomynsuuu. Kpusble BbDKHMBaHUS. Perymanums



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKoJjorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOICCTBUI OPTaHU3MOB B YKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. Y CTONYMBOCTH
OpraHMW3MOB, TMOMYJSIMUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUSl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«OKOJOTHYECKas MUpaMUIa Yuce», « IKOIOTHYecKas nupamMuia OnomMaccen», « IKOJIOTHUECKast
nupamuia sueprun», «Odpazosanue 0onoray, «Ilepsuunas cykieccus», «BocctanoBienue jeca
nocie noxapay, « JKocucremMa 03epay, «ArpoueHnosy», « KpyroBopot BemecTB 1 MOTOK SHEPTUU B
arporieHosey, «[Ipumepsl ypOosakocuctemy.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAaNa K OMOCHEPHBIX
(byHKUIHH.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OMOMBI cyIny, «Knmumatuueckue nosica 3emun», « Tyaapay, «Taitray, «CMmenianHbIf
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «IlycTbiHDY, « TponryeckHii gecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3meiicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPOIIOT€HHOE BO3/EMCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTENBHOIO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Npuponbl. Kpacueie kHuru. Oco0o
oxpansiemble npupoubie Tepputopun (OOIIT). borannueckue cajapl U 300J0THYECKHE TAPKU.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOABI. ParroHanbHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TIN100AJIbHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTne MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemnvie uccnedosanus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOLU
anepzemuxke. buonozuueckoe pasnoobpaszue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowjue OOCMYn K UHGPOpMAyuu NO COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. OcHO8bl IKOpeadbUIUMAay Uy IKOCUCIEM U CHOC0D08 6OPLOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JemMoHCTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arpsi3HeHue MouBbly, «IlapHukoBEIii 3 dekT», «Ocobo oxpaHseMble IPUPOTHBIC TEPPUTOPUNY,
«Mogenu ynpasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU U )kUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEJEICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, TNPHUCYLUIUMU  CHUCTEME
Ouosoruyeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIAaMH W HOPMaMHU MOBEACHUS M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, HATPUOTU3MA U
YBaXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOKCHHS, OEPEe)KHOTrO  OTHOIICHUS K  KYJbTYPHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX
yOXKICHHU, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
pacIIMpeHHne KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA |
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33J1ad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COIePIKAHNUS;

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OUOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIei nmpodeccrun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH ITIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE TTI00aTBHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoodIeM COXpaHeHHUsI TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW IHMBWIM3AIMU: 00ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMUYECKUX MPOoOsieM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUU OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIIIEHUS OOIICH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydYaeMble 3HAHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KAIOIIET0 MHpa M TMPOUCXOANIUX B HEM HM3MEHCHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYCHHUS HA OCHOBE HAy4YHBIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C IEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO WCIOJb30BaTh OMOJIOTHMYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEJMETHBIE PE3YJIbTATHI



MertamnpenMeTHble pe3yIbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIE OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy MeToJ0B MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIHs,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIe0BaHKEe, HAOII0eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTrHe); YHUBEpPCAJIbHBIC
yueOHble JeiicTBUA (II03HABaTeNbHbIE, KOMMYHHKATUBHbIE, PETYJISATUBHBIE), 00€CIIEUUBAIOLIME
(dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETCHLIIMU OOYy4aroIIMuXcs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHBIC Yy4yeOHBbIC JCHCTBUS B IO3HABATEIBHOW H
COLMAJIBHON IIPAKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMM Ha YpOBHE CpeAHEro ooOmiero oOpa3oBaHUs Yy
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PETYISATUBHBIE YHHBEPCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS 1€ATEIIbHOCTb.

MertanpeameTHble pe3yJbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSIMMU:

1) 6a30Bble JJOrnYecKue AeHcTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN NPUEMBI JJOTMYECKOTI0 MBILUIEHUS (aHaJIn3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauy, OOOOIIEHUs), PaCKpbIBaThb CMBICH OMOJIOTMYECKUX TOHATUI
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTBH JIOTHUECKUE PACCYXkI€HUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B paCCMAaTPUBAEMBIX SBJIEHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHbBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3E€U U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICeHUs TPOOJIEMbl C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbIe UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHNs TPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;



UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BbIABUTaTh
TUIO0TE3Y e€ pelIeHus, HAXOIUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0/I€ PELICHMS 3a/1a4K PE3YJIbTAaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYILIECTBJISATh LEJICHAIIPABICHHBIM MOUCK NEpPEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMEThb TEPEHOCHTHh 3HAHWS B  T[O3HABATENbHYI0O M  MPAKTUYECKYH oO0iacTu
KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC WJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
Npe/CTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTbD;

dbopMynMpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISIIHOCTH;

BJaJeTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CY)KJICHUSI OTHOCUTEJIbHO BBIMOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJIEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHAasi 1eATEJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATH IIJIaH JEUCTBUM, pacIIpelelsiTh PO ¢ y4ETOM MHEHUN
Y4aCTHUKOB, OOCY>KJaTh pe3yJIbTaThl COBMECTHON padOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;



3) npuHsiTHE Ce0s U APYTUX:

MMPpUHHUMATDH CGGSI, IIOHHMMasg CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPpUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHATINU3€ PE3YILTaTOB AEATEILHOCTH,
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYTOro 4EJIOBEKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOTr0 00y4YeHHsT 00yUYarOIUXCs
6uosnornu. OHYM BKIIIOYAIOT: crielu(puYecKre s OMOJIOTMU HayyHble 3HAHUS, YMEHUS U CIIOCOOBI
JeMCTBUI MO OCBOCHUIO, HHTEPIPETAMU U NMPeoOpa30oBaHUIO 3HAHUHM, BUIIBI IESTEIBHOCTH IO
MOJYYCHHUIO HOBBIX 3HAHMW M WX MPUMEHEHMIO B PA3IMYHBIX YU4EOHBIX, a TaKKe B pEaIbHBIX
JKU3HEHHBIX cuTyauusax. [IpenMeTHele pe3yabTaTsl IPEICTaBICHbI 10 TOJaM U3yUYEHUS.

[TpenmetHble pe3yabTaThl 0OCBOCHUS YueOHOrO npeamera «buonorus» B 10 knacce 10IKHbI
OTpaXkatTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNH €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOLI U PELICHUN
po0JeM palMoOHaIbHOIO IPUPOIONIOIb30BaHUS, O BKIIA1€ POCCUMCKUX U 3apyOekHbIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BJIQJICHUE CHCTEMOIl OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
Ouosornyeckre TEPMHHbI M TMOHATUSA (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyu3M, FOMEeocTas,
CaMOpEryJIsiliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi TeopHsi HacieAacTBeHHOcTH T. Moprana), yuenus (H. . BaBunosa — o nienrpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHHUS], PACIIEIJIEHHUs], YUCTOTBI FaMET, HE3aBUCUMOT0 HaciaenoBanus I'. Menaens,
TOMOJIOTUYECKHX PSIJAOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAy4YHOT'O MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUEe, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrUYECKHUX MPOLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPO(HOTO TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoOreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHS, Pa3MHOXKEHH,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€HEe3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAYy OpPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUUSAMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY dTanmaMM OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHE BBISBISITh OTIUYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE PaCTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIMKY IS OKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

yYMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEXTY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

yYMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJIyY€HHBIE PE3YJIbTAaThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00JIaCTH OHOIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON ACITEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOI
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodeccCuu U MPOAOKEHNE OUOIOTrMYECKOT0 00pa3oBaHus B OpraHU3aIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 11 knacce 10NKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOJIONIONIb30BAHMSL, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOUIEHHUS K IPUPOJIE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
OuoJIoruy;

yYMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX U HalpaBICHUSX
sBommroiud, B.. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTUYECKOM MUPaMUbl SHEPTHH), TUnoTe3bl (runoresa «mupa PHK» V. I'nnGepra);

yMEHHE BIaJleTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OHMOIreOIEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIMX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelle 0OMTaHUs, YepelOBaHus
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX HKOCHCTEM M TMPUCHOCOOJIICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl J0Ka3aTellbCTBa POJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TPYIII,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3vs BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H MEXTY
UCCJIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, J€JaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHalbHON AEATEIbHOCTH B
001acTi OMOJIOTHH, KOJOTHHU, IIPHUPOIOTIONH30BaHI, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccur U MpoI0JKEeHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pazoBaTe/bHbIC
padoThI padoTsbI pecypenr
1 buoiiorus kak Hayka
2 JKuBbl€ CHCTEMBI 1 UX U3YUYEHUE 2
3 buonorus knetku 0.5
4 XuMHY€eCKasi OpraHu3anusi KIeTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnencrBennas nndopmarnus u 9 0.5
peanuzaiys e€ B KJIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetrnka — HayKa 0 HacCJIEJACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcbl
| 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
Maxkpo3BoIIOLMS U €€ PE3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
4 15 1.5
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJ0rusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUS BUJIOB U TOIYISUN 0.5
DKoJorust coo01EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas sxocucrema
11 Yennosek U OKpykKarolas cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

buosorus kak KOMIIJICKCHAsI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HeCTBa

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusa KUBbIX CUCTCM

Hcropust OTKpBITUS U U3YUYEHUS KIIETKH.
Knerounas teopus

Metoasl MOJIEKYJISIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas pabora
«3ydeHne MeToA0B KJIETOYHON
O6uomnorun (xpomarorpadus,
anekTpodopes, tupdepeHuanbLHoe
neHtpudyruponanue, [1L[P)»

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'ILHHe BCIICCTBA KJIICTKH, UX
Ouosoruueckas pOJib

Oprannyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«OG6Hapy>xeHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5

CsaoiicTBa, Ki1accuduxanys 1 GyHKuuu
0enKoB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YTJII€BOJAbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxkneunosbie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieosuarpudocharsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeToapl CTpYKTYypHOM OHOIOTHI

Tumnel K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHnune dyKapruoTUYECKON KIIETKH.
[IpakTuueckas pabora «3yuenue
CBOICTB KJIETOUHOI MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[TpakTnyeckas padora «3yueHue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIbHBIX
KIJIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAHOMIBI KJIETKH:
MUTOXOHJIPUH, TUIacTU L. JlabopaTopHas
pabota «VccnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH 1Ipa

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabora
«/3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BeriectB. JlaboparopHas paboTa
«/3ydeHne KaTaAIuTUHYECKOW aKTUBHOCTH
(bepMEeHTOB (Ha IpUMEpPe aMIITa3hl WIH
Karajas3bl)»

0.5

25

@depMeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX>»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeH#He MpoiieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHu3Mbl. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHe MpoIeccoB OpOKEHUS U
JIBIXaHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
TpaHckpunUs — MAaTPUYHBIA CHHTE3
34
PHK
35 Tpancnsius u e€ 3Tanbl
16 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JYKapHOT
18 MonexysipHble MEXaHU3MBI YKCITPECCUU
TE€HOB Y SYKapuOT
Bupycsl — HekieTouHble (OPMBI KUZHU
39 U obnuratHble mapa3utsl. [IpakTunyeckas 0.5
pabota «Co3manue MOJEIN BUPYCa»
40 BupycHsle 3a00neBaHus yeloBeKa,
JKUBOTHBIX, PACTEHUIN
41 Hanorexnonoruu B 6Moa0ruu u
MEUINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 0.5

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus ®KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak eIMHOE 11eJ10€

49 Tkanu pacrenuii. JJaboparopuas pabora 0.5
«3y4yeHue TkaHel paCTCHUN '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHnas pabota «M3yueHue Tkanen 0.5
YKUBOTHBIX)»
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpraHOB IIBETKOBOT'O PACTEHUS»

52 Ormopa Tena opraHu3MOB

53 JIBU>KeHUE OPraHnu3MOB

54 [Inutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KMBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JpIXaHue opraHu3smMoB

57 JIpIxaHue M03BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

60 Brienenue y opranusMoB

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa




PazgpaxxumocTs 1 perymsnus y

63
OpPraHU3MOB
64 I'yMopanbHas peryisaius 1 SHAOKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DopMBbI pa3MHOKEHUSI OPTraHU3MOB
66 [TonoBoe pazMHOXKEHKE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5
«HM3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»
69 NunuBuayansHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU U3
3apO/IBIIIEBbIX JTUCTKOB
Poct u pazButne XKMUBOTHBIX.
71 JlaGopatopHas paboTa «BplsiBieHHe 0.5
IIPU3HAKOB CXO/CTBA 3apOAbIIIEH
MIO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
7 JlaGopatopHas paborta «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICILINX
pacTeHumn»
73 HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEeHETUKU KaK HAyKu
74 OcHOBHBIE IOHATHS U CUMBOJIBI 0.5

reHetuku. JlabopaTopHas pabora




«/Ipo3oduina kak 00bEKT TeHETHYECKUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas pabora

75 " 1 0.5
N3ydenue pe3ynpraToB
MOHOTHOPHAHOTO CKPEIIMBAHUS Y
JIpo30¢uiIs"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUAHOTO CKPEIIUBaHUS

77 AHanu3upyolee CKpeluuBaHue. 1
Henonnoe nomuHupoBanue
JuruGpunHoe ckpeniruBaHue.

73 [TpakTiueckas pabora «3yuyenue 1 0.5
pe3yNbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [{utonornyeckne OCHOBBI TUTUOPHUIHOTO |
CKpELIUBAHUS

80 ClieruieHHOe HaCJeI0BaHKE MPU3HAKOB 1

81 XpOMOCOMHast TEOPUS HACIIEACTBEHHOCTH 1

82 I'enetuka nomna 1

83 I'eHoTHII KaK 11€JI0CTHASI CUCTEMA 1

24 I'eneT4ECKUI KOHTPOJIb PA3BUTHS |
pacTeHui, KUBOTHBIX U YEJIOBEKA

25 M3MeHunBOCTh MpU3HAKOB. BUbl 1
U3MEHYUBOCTH

86 MonudukaonHas U3MEHYHBOCTh 1




87

88

BapuauuvoHHbII psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

0.5

&9

MyTaunoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA
['eneruka yenoseka. [IpakTuueckas
pabota «CocTaBlIeHHE U aHAIN3
POAOCIIOBHO

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HadeHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUCHUHT
reHeTHYECKUX 3a00JIeBaHNH YeIOBEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KyJbTYPHBIX PACTE€HUI U TIOPOJT
JOMAIITHUX KUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yuenue
METO/IOB CEJIEKIIUN PAaCTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U

96 JKUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHuU

97 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib

98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUIY

99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonoruun

100 XpOMOCOMHas U TE€HHasi HHKEHEPUs 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 PesepsHbiit ypok. IToBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBULIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue ilsyqemm :)lﬁ[()l;l;OBaTeJIbHLIe
padoThI padoThI pecypeni
1 OposmonronHas Teopust Y. lapBuna 1
5 JIBHoKyIIME CHIIBI 3BOJIFOLMU BUAOB 110 Y. |
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
3BOJIIOLUU
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: |
MHUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS
6 [Honynsiius — snemMeHTapHas €IMHHLIA |
3BOJIOLUAA
3aKOH T€HETHYECKOTo paBHOBeCHS JIK.
. Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsiBIeHNE U3MEHYUBOCTH Y '
oco0elt OZJHOTrO BU1a»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 O¢dext ocnoBaremnst. dpdexr 1
OyTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30auuu nomyJsisamuii: )
reorpaduueckas, Ouonormueckas
1 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI |

(hakTOp IBOIOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: Mopdosiornieckue,
¢buznonornueckue, ONOXMMUIECKHE,
noBeneHueckue. Jlaboparopuas padora
«[IpucrocobeHust OpraHu3MOB U UX
OTHOCHTEIbHAs 11eJ1eCO000Pa3HOCTh)»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO)

0.5

16

17

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUEHUS IBOJIOLUU
buoreorpaguiecknue MeToabl U3yUEeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIIOTHYECKUE METOIBI U3YUCHUS
HBOJTIONNHU




MonekyJIapHO-r€HETUYECKHUE,

22 OMOXMMHUYECKHE U MATEMATHYECCKUE
METO/]IbI U3yUYEHUS IBOJOLUU

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

)5 HayuHblie runmoTessl IpOUCX 0K ISHUS
JKW3HU Ha 3emJie

2% JloHaydHBIC IPEICTABICHUS O
3apOKJICHUH JKU3HU

7 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3bl 3apok1eHUs )KU3HU
WcTopus 3emau 1 MeTO/IbI €€ N3yUEeHHUS.

29 Jlaboparopuas pabora «/3ydeHne u
OIMCAaHNE UCKOITAEMBIX OCTATKOB 0.3
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel opraHnyecKkoin
ABOJTIOIINH

31 DBOIIOIUS DYKAPUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

1 pacturensHOro Mupa. [IpakTudeckas
pabora «3yueHue ocooeHHOCTEM 0.3
CTPOCHHUS PACTEHU Pa3HBIX OTACIIOB)»

1 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOEHUS I03BOHOYHBIX )KMUBOTHBIX»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuojam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKNE KPUZHCHI ITPOILIIOTO

37 CoBpeMeHHbIN SKOJIOTUYECKUI KPU3HC,
€ro 0COOEHHOCTHU

18 CoBpemeHHas cucTeMa OpraHu4ecKoro
MUpa

19 OCHOBHbBIE CUCTEMAaTUYECKHE IPYTIIIbI
OpPraHu3MOB

40 AHTpONOJIOTHS — HayKa O 4EJIOBEKE

A1 Passutne npexacrasienuii o
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOEHHMSI CKEJIeTa YEJI0BEKA, CBSI3aHHBIX
C MPSMOXO0KJIEHUEM

43 JIBIOKYILME CHIIBI AHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaIuU aHTPOIIOT€HE3a

46 [TaneoreHeTrka u NajeoreHOMMUKa

47 OBOJIOIUS COBPEMEHHOTO YEJIOBEKA




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHne 3K0I0rHuecKux
ajlanTalui 4eJoBeKay

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE SKOJIOI'HHA

51

Mertoab! skonoruu. Jlabopatopnas
pabota «l/3y4eHne METo10B
IKOJIOTHYECKUX HCCIICIOBAHUI»

0.5

52

53

3HadeHne YKOIOrMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuii paxrop. JlaboparopHas
pabota «BblsiBiIeHHE PUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETA»

0.5

55

AbGuoTtndeckue axktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisBiienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»

0.5

56

Abunotnyeckue gpakropsl. BiaxHocTh
KaK 3KOJIOTUYECKHI (pakTop.
JlaGopaTopHas paboTa « AHAaTOMHUYECKUE
0CcOOEHHOCTH pacTeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59 ’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B Cpelie
oOuTaHus

2 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMY TSN
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
OJIOBAsl CTPYKTYypa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJjorudeckasi CTpyKTypa MomyJisiuu

66 JluHamMuKa MOMYJIALNU U €€ peryisuus

67 KpuBble pocTa 4rCIEHHOCTH TOMYJISIIHH.
KpuBbie BBDKUBaHUS
DKoJIoTHYecKasi HuIla BUa.

68 JlaboparopHnast pabota 0
«[IpucrocobneHnst ceMsiH pacTeHUH K =
pacceneHuto»

69 Bun xak cucrema nomysisimit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3meHeHns coo011ecTB — CYKIIECCHH
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabora

80 «M3yueHue u onucanue 0.5
ypOO3IKOCHUCTEMBDY
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

%) Pa3HBIX TUTIOB Ha CyOOpTraHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

23 buocdepa — obuieruianerapHast
obonouka 3emnu

84 VYuenue B. U. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYyIIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemecTs n
OMOTEOXMMHYECKHUE ITUKITBI

%7 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh 6uocheps

89 DKOJOTUYECKHE KPUBUCHI U UX TPUUUHBI

90 BosneiicTBue denoBeka Ha onochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npuposl

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO
Pa3BUTHSI YEIIOBEUECTBA U TPUPOJIBI
PanmonansHoe npupoAONoNb30BaHNE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 O6061eHue o TeMe « MUKpPOIBOIONUS
U e€ pe3ynbTaThh)

96 Oo6o6menne o Teme «MaKpOIBOIIOIHS
U €€ pe3yJIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaenue
1 pa3BUTHE KU3HU Ha 3eMJie»

08 O6o06menue no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOT'eHE3»

99 O60061eHre 0 TeMe «DKOJIOTUs — HayKa
0 B3aMOOTHOUIICHHUSX OPTaHU3MOBY

100 O6o006menne no Teme «OpraHu3mMsl U
cpena oouTaHus

101 O6o006mu1eHne no Teme «KOJIOTHsI BUJIOB U
TIOITYJISALAI

102 O6061mmenue no teme «buochepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






ITPOBEPSEMBIE HA EI'D I1IO BUOJIOT'UU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
NpoBepsieMoro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEero
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopmupoBaHUU COBPEMCHHOM
€CTECTBCHHOHAYYHOU KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TPUPOJIBI
M peIIeHHMH  JKU3HEHHO  B@XKHBIX  COLMAIBHO-3TUYECKHUX,
1 HKOHOMHYECKHUX, IKOJIOTUYECKHUX MPOOIJIEM YEeIIOBEUECTBA, a TAKXKE B
pELICHHH BOIPOCOB  PAIlMOHAIBHOTO TPUPOIONOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAZIE POCCUICKUX U 3apyOEIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnagenue cucremoil 3HaHMM 00 OCHOBHBIX METOJAaX HAy4YHOIO
MO3HAHUS, UCTIOJIb3YEMBIX B OMOJOIMUYECKUX MCCIIETOBAHUAX KUBBIX
O0BEKTOB M 3KOCUCTEM (ONHMCaHUE, HW3MEpPEHHEe, IPOBEICHHE
HaOJ0/IeHu); croco0aMu BBISBJICHHUS U OLIEHKH aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMeHue BbIIBUTaTh TUTMOTE3bl, IPOBEPATh UX HKCIIEPUMEHTAIbHBIMU
cpeAcTBaMu, (GOPMYIHMpYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBAThH
TIOJTyYCHHBIE PE3YJIbTATHI U JIEJIaTh BHIBOJBI.

BbIsiBIIeHHEe 3aBUCHMOCTH MEXIy HCCIEIYEMbIMH BEIMYMHAMH,
00BSICHEHHUE MOJIyYEHHBIX PE3YJIbTaTOB U (HOPMYITUPOBAHHE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHfI, TGOPI/Iﬁ M 3aKOHOB

YMeHne BIageTh CHUCTEMOW OHONOTWYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KU3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJI, OMYJISIIH, SKOCUCTEMA,
ouorieHo3, ornocdepa; MEeTadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOIMMEPBI, TUCKPETHOCTh, CAMOPETYIISIIHA,
CaMOBOCIIPOU3BENICHUE, HACJIE/ICTBEHHOCTb, W3MEHUYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BHUTHE);

Oouonorudeckue Teopuu: kierouyHas Tteopus T. IlIBanna, M.
[MIneitnena, P. BupxoBa; KJIOHaJIBHO-CENEKTUBHOIO UMMyHHUTETa [1.
Opnux, N.M. MeuHukoBa, XpOMOCOMHAasi TEOPHsI HACJIEICTBEHHOCTH
T. MopraHa, 3akoH 3apozpiiieBoro cxoactsa K. bapa, sBosmonimonnast

teopusa Y. JlapBuHa, CUHTETHYECKAas TEOPHUS SBOJIIOLUHU, TEOPUS




antpornoreHe3a Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauéna;
yuenue H.M. BaBuioBa o nieHTpax MHOT000pas3ust U MPOUCXOKICHHUS
KyJbTYpHbIX pactenud, yudenue A.H. CeBepuoBa o0 nyTix u
HanpaBlieHUsX sBotonny, yuenue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
paclICIUIEHNs IPU3HAKOB, HE3aBUCHMOI'O HACJICIOBAaHUs IIPU3HAKOB
I'. Menpnens; CUEIIEHHOIO HAcIeqOBaHUs MMPU3HAKOB U HapYILIEHUS
cuerieHuss reHoB 1. MopraHa; TrOMOJIOTMYECKMX pAIOB B
HacjaeacTBeHHOM wu3MeHunBocTd H.M. BaBmioBa;, reHEeTHUECKOTO
pasHoBecust JIxx. Xapau u B. BaiinGepra; 3apoapiiieBoro cxojcrsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MIPUHIIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3xoornyeckoi nupamuabl 4Yucedm,
OMOMacchl U SHEPTUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIk.

Xongetina, mukpocdep C. @okca, pudosuma T. Uek)

YMeHue peiuiaTb ITOUMCKOBBLIC OMOJOrHYECKHUE 3aJa4M, BbIABJIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOTHYECKUMU O6”I)GKTaMI/I, npoueccamMm M ABJIICHUAMU, [OCJIATh
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTHIIMYCCKUEC CXEMbI CKPCIHINBAHUA IJI PA3HBIX TUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'UU B OKOCUCTEMAX (HCHI/I IIUTaHus, ITUIIEBLIC CGTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKIUSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHamMu Hu
CHUCTEMAMM OpPraHOB y pAacTEHUH, KUBOTHBIX M YEJIOBEKA; MEXIY
sTanamMy 0OMeHa BEIECTB; ATallaMH KJIETOUYHOTO IIUKJIA U dKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM 3MOPUOHAIBHOTO  PA3BUTHS;
FEHOTUIIOM U (PEHOTHNOM, (EHOTUIIOM U (aKTOpamMHu Cpebl
oOuTaHMA;  TpoOIeccaMd  DBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPOIIOTEHE3a;  KOMIIOHEHTAMH  pa3iIUYHBIX  JKOCUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMmenune BBIJICIATE CYIICCTBCHHBIC ITPU3HAKU

CTPOCHHUA BUPYCOB, KJICTOK MMPOKAPUOT U 3YKAPHUOT, OJHOKIICTOUYHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6I/IOFCOHCHO3OB, OKOCUCTEM
)41 6I/IOC(1)CpBI; CTPOCHUSA OpPraHOB U CHCTCM OpPraHOB paCTCHI/Iﬁ,
KHUBOTHBIX, YCIIO0BCKaA, IMponeccoB KHU3HCACATCIIBHOCTH,

MMPOTCKAOIIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX M 4YCJIOBCKA,




OMONOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonm3m),
UHPOPMALIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUs, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, ME03a, FTaMeTOreHe3a, YMOPHOTreHe3a, TOCTIMOPHOHATLHOTO
pa3BUTHSA, PA3MHOKCHUS, WHIWBUIYATLHOTO PAa3BUTHUS OpraHU3Ma
(oHTOrEeHe3a), B3aMMOJCHCTBUSI TEHOB, TETEPO3UCa; JEHUCTBUIA
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMKYIIETO U
Pa3phIBAIOIIETO ECTECTBEHHOIO OTOOpa;  ajuIONaTPUYECKOro U
CUMIATPUYECKOTO BHJI000PA30BAHMS, BIUSHUS JBIDKYIIUX CHJI
HBOJIONMHM HAa TEeHO(OHA  MOMYJSIIMH;  MPHUCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIUH,; KPYT'OBOPOTAa BEHICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMUpOBaHHOCTh yYMEHHS BBIACNSATH CYLIECTBEHHBIC MPU3HAKU
BUPYCOB, KIETOK IPOKAPUOT U 3JYKApHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B U SKOCUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U MPEBPAILICHUS SHEPTUU B
KJIeTKe, (POTOCUHTE3a, IIIACTHYECKOT0 U HHEPreTHUecKoro oOMeHa,
XEMOCHUHTE3a, MHUTO03a, MEHO03a, OIUIOJIOTBOPEHUS, pPa3BUTUA H
Pa3MHOKEHUS, THAUBUAYaJIbHOTO PA3BUTHS Opranru3ma (OHTOreHe3a),
060pbOBI 3a CYILIECTBOBAHHUE, €CTECTBEHHOI'0 otbopa,
BUJ000pa30BaHus, MPUCIOCOOIEHHOCTH OpPraHU3MOB K Cpele
oOWTaHMs, BIMSHUS KOMIIOHEHTOB DJKOCHUCTEM, AaHTPOMOTEHHBIX
W3MEHEHUHN B SKOCUCTEMAX CBOEH MECTHOCTH, KPyTOBOPOTa BEUIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

Ymenue UCTIOJIb30BATh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBAa OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYII; B3aUMOCBSI3U
OpraHuW3MOB W Cpelbl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOJUMOCTH  30poBOro  obOpa3za  KM3HH,  COXpaHEHHS
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS

NpupoAbl 1 4CJIOBCUCCTBA

YMeHue KpPUTHUYECKH OLEHWBaTh HH(OPMAIHUIO OHOJIOTHYECKOTO
COJIEpXKaHUsI, HHTEPIPETUPOBATh ITHUYECKUE ACMIEKThI COBPEMEHHBIX
WCCIICIOBaHUK B OWOJIOTHH,  MEOUIMHE, OHWOTEXHOJIOTHH,
paccMaTpuBaTh rJI00anbHBIC 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH 10 OTHOIICHHIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BHNOJIOI'NHN

Kon

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMBI U X HU3YUYCHUC

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsi Hayka. buonormyeckue Hayku H
u3ydaempie UMU mpoOiembl. DyHIaMEHTAIBHBIE, PUKIIATHBIC W TIOUCKOBHIC
HayYHBIC HUCCIIEJIOBAHUS B OMOJIOTHH.

3HaueHue OHOJOTrMU B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAay4HOM
kaptunbl mupa. [Ipodeccuu, cBsa3anubie ¢ Ouonorueid. 3HaueHue OHMOJIOTUU B
MIPaKTUYECKON JIEeATENbHOCTH YEJOBEKa: MEIUIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

1.2

JKuBbie cuCTeMBbI Kak peaAMET u3ydeHus: Ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3alMK KUBBIX CUCTEM: MOJIEKYJISPHBINA, KJIETOYHBIN, TKAHEBbIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 9KOCHCTEMHBII
(6buoreoneHoTuueckuii), ouochepHsiii. IIporeccel, MPOUCXOIANINE B JKHBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHUS

MaTepun

1.3

Metoapl Ouonormueckoid Hayku. HaOmroneHue, u3MepeHue, 3KCIEPUMEHT,
cucTeMaru3amnusa, MeTaaHanus3. IlloHAaTHe O 3aBHUCHMMOW W HE3aBUCHMOM
nepemeHHon. Ilnannposanue skcnepumenTa. [locraHoBKa U IpOBEpKa TUIIOTES.
HyneBast rumote3a. Ilonatue BbIOOpDKM U €€ AOCTOBEpHOCTb. Pa3bpoc B
Ouosiornueckux AaHHbIX. OlLIEHKa JTOCTOBEPHOCTU IMOJIYYEHHBIX PE3yJIbTaTOB.
[IprunHBl HCKaXEHUS PE3yJIbTATOB dKcHepuMeHTa. [IoHATHE cTaTHCTHYECKOro

TECTa

KneTka xak Omosioruyeckasl CicteMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. MICTOpUS OTKpBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxos). OcHOBHBIE TOJOXEHUS COBPEMEHHOW KJIETOUYHON
TEOPHH.

Metoabl  MOJEKYJISpHOM M KJIETOYHOH  OMOJNOTMH:  MHKPOCKOIHMS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, IU(depeHInalIbHOe

eHTpU(yrupoBaHne, KyJIbTUBUPOBAHNUE KIIETOK




2.2

23

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOAJIEMEHThL. Boja u
e€ poJb Kak pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIauud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOTrHYecKasi poJb.
Ponb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuyHas, TpeTHuYHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTypanus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIMHA OEITKOB.
VYruneBonasl. MoHOCaxapuabl, IUCAXapUABI, OJMTOCAXapUAbl U ITOJIMCAXAPUIBL.
OOmuit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKUE CBOWCTBA YTJIEBOJIOB.
buonoruueckue GyHKIUU YTIEBOJIOB.

Jlumuael. ['mppodunbHO-ruapodoOHBIE cBoOlcTBa. Kitaccudukammss JTumumgoB.
Tpurnuuepunsi, dochomunuapl, BOckH, crepouabl. buonorndyeckue GpyHKIuN
munuaoB.  OOmue cBoHCTBA OMOJOIMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOIYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunapl. [punnun komrmuiementapaocth. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxaeHue u ononorndeckue ¢pynkmuu JTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHast Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl KiIeTOK: »JyKapHOTHUecKas U  mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsl KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kinetounas creHka Oaktepuil u apxew.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmarnueckas
MeMOpana (razmanemMma). CTpyKTypa Iia3MaTHaeckoi MeMOpansl. Tpancmopt
BEIIECTB 4epe3 IIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIA (Iuddy3us,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomymponuriaeMocts MemOpanbl. PaGoTa HaTtpuii-KaJineBoOro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

[Mutorumasma. Llurozons. Llutockener. /[Bmxenue nuromiaazmbl. OpraHousl
kieTkd. OgHOMeMOpaHHbIE OPraHOWJbI KIJIETKH: 3HJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombmxu, TH30COMBI, UX CTpOoeHHE U (GYyHKIHH. B3anMocBs3b




O0JTHOMEMOpaHHBIX OPTaHOUIOB KIETKU. CTpOCHHE TPaHYISIPHOTO PETHKYITyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkuit
(arpanymsipHbIil) SHIOMIA3MaTHYecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHJIPUH, TUTACTH/IBI.

Crpoenve u (GyHKUUU MUTOXOHIpUM U miactunl. llepBuuHble, BTOpUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUMX  HAYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsle opranouasl kinetku CrpoeHune u (pyHKIMHM HeMeMOpaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTb. MBbIIIEYHbIE KIICTKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrYeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIMIKA, UX CTPOCHHE U
bynkuuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsE XapakTEPUCTUKA KIIETOK JYKapuoT

(pacTUTeNbHOMH, )KUBOTHOM, TPUOHOIT)
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AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kuciopoja B 0OOMEHHBIX
nporeccax. DHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHne ATD B
0oOMEHHBIX Tmporeccax. DEpPMEHTATHBHBIN XapaKTep pPEaKIUid KIETOUYHOTO
Merabonm3ma. DepMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpraHMYeCcKMX BemecTB B KieTke. PotocuHTe3. Poib
XJIOpOIIacToB B mporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHIPYIOLIUE OaKTepuH, KeJle300aKTepur, cepoOakTeprH, BOJIOPOIHBIE
OakTepun. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bunel Opoxkenus. Ilpogyktbl OpokeHus U UX
HCIOJIb30BaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3BI.
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2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPUHN B
mporeccax — OWOJIOTMYECKOTO  OKHCIeHus.  llukinyeckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOTo MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacieACTBEHHOW — WHGOpMAaIUu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTAPHOCTh, aHTHIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YciaoBus OmocuHTe3a Oenka. KoaupoBaHue aMHMHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranu3zanys reHoMa y TpoKapuoT M dYKapuoT. PeryIsiiusi akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycel — HekneTodHble OPMBI KU3HU U OOIUraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycuble 3a0601eBaHus yenoBeka, KUBOTHbIX, pactenuit. CITN, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounblii 1ukn, ero mnepuoisl M perymsiuua. Murepdaza u  Mutos.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaomux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkamuu JIHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JUIUIOMIHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruuyHsle XpoMocoMmsl. [lonoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a U MIPOUCXOJSAIINE B HUX MPOIECCHI.
Tunsl muTo3a. KaprokuHes u nuTOoKMHE3. brojormdeckoe 3HaueHHE MUTO3a.
Perynsauus muToTMYEecKOoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKI_[I/IOHaJ'H)Haﬂ TCHOMHKA

Opranusm Kak OMoJIorHyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBLIC OPTraHU3MBI.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buasl 0Oecnonoro pa3MHOXKEHHSA: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenune xpomocom B Meinose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. IloJ0BbIE Kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieTok. CriepmaroreHe3 W OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOOTBOPEHHE M SMOPUOHATIBHOE pPa3BUTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  Hapy»XKHOE,  BHyTpPEHHeEe.
ITapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JsarymkH). poonenne. Turbt apobnenuns. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apo/bIIEeBble JTUCTKU (racTpyssauus). 3akiajaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiMsHUE dYacTel
pa3BuBarolIerocs 3apojbiia (3MOpUOHaANIbHAsT MHIYKIMS). 3aKiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK pPE3yJIbTaT HEPapXMUECKUX B3aUMOICHUCTBUI I'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (AKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHbiil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ mMeramopdo3oM y O€ClO3BOHOUYHBIX H
MI0O3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoe. Tumlsl pocTa )KMBOTHBIX. DaKTOPbI
peryysiiMM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnosibl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsilud OHTOT€HE3a Yy pACTEHUH H

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUSA W pa3BUTUA TCHCTUKHW KaK HayKH. OcHOBHEBIE
TCHETHYCCKHE IMOHATHSI W CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMHH&HTHBIIZ n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF PI‘-ICCKPIIZ, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI




3.3

Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOUHbIA XapakTep HacjeIOBaHMUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CuemnnieHHOE
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAy IeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpeieseHusl moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXXECTBCHHBINM ajljIeIM3M. B3aumoaelcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna W cpensl  npu  (opmMupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buapl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T€HOTUIMYECKOHM W3MEHUMBOCTH.
Bubl reHoTHIMYECKON H3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[MOHHASL.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyranuoHHas U3MEH4YUBOCTb. BU/IbI MyTallnii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U WHIYLUPOBAHHBIE MyTalUH. SIepHbIE M LUTOIIA3MATUYECKHUE
MyTtaiuu. CoMaTH4YeCKWe M IOJOBbIE MyTalMd. [IpuunMHBI BO3HUKHOBEHHS
MyTaluid. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl.  3aKOHOMEPHOCTH
MYTAIMOHHOIO TIpOLECCA. 3aKOH T'OMOJIOTMYECKMX PAJOB B HACIEICTBEHHON
m3menuuBoctn  (H.W. Bagsunos). BHesdnepHas  U3MEHUYMBOCTH M

HacCJICACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHapoaHas mnporpaMma HCCIEIOBAHUS TE€HOMa
yesoBeka. MeToapl  M3yueHHsT TEHETHKM 4YeJIOBEeKAa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKHH, MTONYJIAIIMOHHO-CTATUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYeckui.  COBpeMEHHOE  OMpeleieHUE  TeHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XpOMOCOMHBIE  0OJIe3HHM  4eloBeka.  bojesHu ¢ HAC/ICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a001eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYeHHe
H.J. BaBwioBa 0 LEHTpax HPOMCXOXKJIEHHS M MHOrooOpazus KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1st CeeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. MCKyccTBEHHBIH OTOOp: MAaccOBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo motoMcTBy. OTOOp MO TEHOTHUILy € HOMOILBIO OLIEHKU
(eHoTHna MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ TToMoIIbio aHanmu3a JJHK.
HckyccTBeHHBIN MyTarenes Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIit
U XMMHUYECKMH MyTareHe3 Kak HMCTOYHUK MyTaluil y KyJbTYpHBIX (hopMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pekomOuHanTHBIX JJHK a1 monmyuenus ncxoaHoro Marepuana Jijisi CEIeKINH.
[omyuenne nonuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnbl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
rubpuam3aius. [lpeononenue Oecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHKEHUs

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKa. TpaaulMOHHAas OHOTEXHOJIOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHAast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHuss W mepCreKTUBBI
XpOMOCOMHOW UM TE€HHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cHUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOUYHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKIETOUYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEIX OPraHUu3MOB. Takcucel

MHoOrokneTounble  pacTeHus. B3auMocBs3p  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHHEe MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MBbI
n Hactuu. [lorymomenue BOXBI, YIVIEKMCIIOIO I'a3a M MHUHEPAIBHBIX BEIECTB
pacteHusmu. J{pixanue pactenuil. Auddysus razoB yepe3 HOBEPXHOCTh KICTKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

PasgpaxxuMocTs U perynsanus y opranusMoB. PazgpakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€E BelllecTBa M X 3HAUCHHE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aWMOCBS3p YacTei MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranmusMm kak eauHoe 11enoe. 'omeocTas. TkaHu )KMBOTHBIX U YeJlOBEKa. THUITBI
JKABOTHBIX TKaHEH: JSNUTEIHAIbHASA, COCIMHUTEIbHAsI, MBbIIICYHAsA, HEPBHAsL.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeNneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHUI ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX >KMBOTHBIX. [Ilutanue xkuBOTHbBIX. IluTanue
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxanue >kuBOTHBIX. KoxxHOe nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2
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JIpIXxaHue IMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TTO3BOHOYHBIX KHUBOTHBIX. JlpIXaTeNbHAs cUCTEMa YelloBeKa. MexaHu3M
BEHTWIALMKM JIETKUX y HOTHIl M MIEKONMTAIOMMX. TpaHCOpT BeEUIECTB Yy
OopraHu3MoB. TpaHCHOPT BelIeCTB Yy *KMBOTHbIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucTtemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHCTEMbl [T03BOHOYHBIX >KMBOTHBIX. BbleneHnue y opranu3moB. Beigenenue y
KUBOTHBIX. CoKparuTesbHble Bakyoiau. Opransl BbiieneHus. CBs3b M0JIOCTH
TeJla C KPOBEHOCHOH M BBIICIIUTEIILHON CUCTEMaMu. BeisienieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alliTa y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpoBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb 1 peryJisinus y opranu3mMoB. PazipakuMocThb y OJTHOKJIETOYHBIX
opranu3zMoB. Takcucel. PazapaxmMocTb W peryisinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTnaenbl. DBOMIOLMOHHOE YCIIOKHEHHE CTPOCHUS
HEPBHOH CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3p¢GeKTUBHON (HYHKIHMOHAIBHOU
aHHOTAllUM  TIeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX N YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pednexropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcsl. I'ymopaiibHas peryisuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHbIe U yCIO0BHBIE pedIeKCh

3ammTa opranusma ot 6ose3nei. UmmyHHas cucrema denoBeka. KieTounsiit u
rYMOpaJbHBI MMMYHUTET. Bpoxn€HHbIN, NMpUOOPETEHHBIN crernupuiecKuii
UMMyHHUTET. Teopus KIOHaIbHO-CeNeKTUBHOrO uMMmyHHTera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUil

KpoBeHocHas cucrema u €€ opranbsl. Cepale, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsnus

Hpixanue 4yenoBeka. Jluddy3us ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixarenbHas cucTeMa 4eloBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perynsuus

nbIxaHus. [{prxarenbHbie 00bEMBI
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[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkuonupoBanue Heppona. OuibTpalus, CeKpelus 1 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI>I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBECKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emie

OpomonnonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HHKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuoKy1Ire cuiibl 3BONIONUM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS ONOJIOTHs. 3HaUeHHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[Tomynsanus kak 3jeMEHTapHas €AWHMLA 3BOJOLHUU. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOmyssuuid. M3meHenue
reHo()oHAa MOMYJISALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMUA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajuleedl B momyaauusx. Oddekr
OCHOBATEIIS. Murpanuu. M3omsaupsa  momymsiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMoaoruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIil 0TOOp — HampaBisoumii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMHM, CTAaOMIM3UPYIOIIUN, pa3phIBAOIIMMA
(nu3pynTuBHbIN). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranuzmMoB. OTHOCUTENBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykrypa. BumooOpasoBanume Kak pe3yibTar
MUKpPO3BOJIONMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIU3AIH,

TI/I6pI/I,Z[I/I3aL[I/I}I). I[J'II/ITCJ'IBHOCTB 9BOJJIIOIIMOHHBIX ITPOLICCCOB.
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MexaHu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb 3BOMIOIIMOHHON OMOIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasusi. MUKPOIBOMIONUS U KOABOIIOLUS MApAa3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOJIONHHU. [laeoHTOI0OTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduyeckne MeTo b n3ydeHus 3Booun. CpaBHeHHE GIIOpHI U (hayHbI
MaTepruKOB M OCTPOBOB. broreorpapudeckue odnactu 3emian. Buabi-sHnemMuxu
Y PEITUKTHIL.

OMOpPHUOIOrMYECKHE M CPAaBHUTEIbHO-MOP(OIOrMYECKUE METOJbl H3Yy4EHHUS
HBOJIONUH. |'eHEeTHYeCKre MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynmumenTapuble  opranbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YyYeHHUS  DBOJIOIHH.
I'omosnornunbie reHbl. COBpEeMEHHBIE METO/IbI TOCTPOCHUS (PUIOT€HETHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunble rumore3sl NpPOUCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcrnepMusd.  JloHayyHble — NPEACTaBICHUS O  3apOXKICHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3TaIlbl HEOpraHuueckoi sBomoruu. [lnanerapHas (reosoruueckas)
HBOJIOIMS. XUMHUYECKas 5BOMIOLMA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemectB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nosnMepoB u3 MoHoMmepoB. KoanepBatnast runore3a AWM. Onapuna, runoresa
nepsuyHoro OynmpoHa Jx. XonneitHa, reHetnueckas rumote3a I'. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnm u meToasl €€ u3ydeHus. Vckonaemple OPraHM4ecKUe OCTATKH.
I'eoxpononorus u e€ metoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonOrnYeckas 1Kaja: 30Hbl, Spbl, IEPUOJBI, JIIOXU.

HavansHele 3Tansl opranndeckoil 3pomtonnd. [losBienne n 3BorONMs MEPBHIX

KJIETOK. OBomonus Merabonn3ma. BO3HHUKHOBEHHE TMEpPBBIX SKOCUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHaJor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cUMOMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHHE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUid. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBieHue CHOpOBBIX pacTEHUM U
3aBoeBaHuMe MMHU cymd. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit n pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNUX U
ntul. [lpuHnun xmodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PaszButue xu3HM Ha 3emiie 0 ApaM U IEPUOJIaM: apXel, IPOTepOo30ii, Maaeo30i,
Me3030H, KaiHo30il. OOmas XapakTepuCTHKa KJIUMara W Te0JIOTUYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro YCIOBUS U BIMSIHUE HA Ta30BbIil COCTaB aTMOC(EpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHl mpounuioro. [lpuumHel u
CIIEICTBUSI MacCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael antpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUH O MPOMCXO0KIEHUH YeroBeka. COBpEMEHHBIE HAYUHBIE TEOPUH.
CxozcTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YENOBEKa C  KUBOTHBIMU:  CpPaBHHUTEIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTUYECKHE, (hU3M0JIOTO-OMOXUMHYECKHE,
noBefeHueckue. OTiMuus YenoBeka OT JKUBOTHBIX. IIpsmoxoxkzaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxyme cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKUE, COLMANbHBIE.
CooTHolleHrne ONOJOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTPAJONUTEKH — JBYHOTME IIPEIKH
moned. YenoBek yMenbld, NepBbIE HM3TOTOBIEHUA OpyAuill Tpynaa. Yemosek
MPSIMOXOJISANIMKA W TIEPBBIN BBIXOJ JIOAEH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOIuil MpeloK HeaHAepPTaIbCKOrO YeloBeKa M YeJoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHJ JIFOJEH XOJIOJHOTO KJIMMAaTa.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a MpeneiaamMu AQpuki.




DBOJIIOLMS COBPEMEHHOTO YeJoBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTalmoOHHbIN nporiecce ¥ noauMopdusm. TlomyasioHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpa3uiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAsI), MOHTOJIOUIHAS
(a3narcko-amepuKaHckas). Bpemst u myTu pacceiieHusl 4ejaoBeKa IO IUIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecoCTOSITEIBHOCTb —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKArOIIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha MoOpdonorui u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY’KaIOIIEH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: aOMOTHUYECKHE, OWOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux (axropos. IlpaBuio
munumyma (K. [mpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruveckuit ¢pakrop. [eiicTBue pa3HbIx
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMH M JKMBOTHBIX II0 OTHOIICHHIO K CBeTy. CHUrHalbHas poJib CBETa.
DOTONEPUOIU3M.

TemnepaTypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranusMsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuil (dakrop. IlpucnocoOnenuss pacrteHHM K
MOJIepXKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobienns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYLIHAas, MOYBEHHas,
rIyOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOieHust OpraHu3MOB K
KU3HU B Pa3HBIX CPEIAX.

buonornueckue putmbl. BHemnHue u BHyTpeHHHE pUTMBL. CyTOYHBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUIN: KOHKYPEHIINSA,
XHMITHUYECTBO, cCUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUS  (Tommueckue, Qopuyeckue, Gdadpudeckue). 3HaYCHUE
OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBaHUS OPraHU3MOB B cpele

obutanus. [I[pHHINIT KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTrM4eCKHe XapaKTepUCTUKH nomysuuu. [lomymnsaus kak Ouonoruyeckas
cucrema. Poib HEOHOPOAHOCTHU cpelibl, (pu3HuecKiX 0apbepoB U OCOOCHHOCTEH
O61oJIoruyu BUI0B B (POPMHUPOBAHNUU IPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OcHOBHBIE ITOKA3aTeIM MOIYJISALHMNA: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsl CTPYKTYpa, pOXKAAEMOCTb, IMPHUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyisauud. OneHka 4YHMCIEHHOCTH IOILYJISILMM.
JluHaMyKa MONMyJISIMUU U €€ perysiiusa. buoTu4eckuil NOTeHIMal MOMYJISALHH.
MopenupoBanne auHamMuku rnonyysanud. KpuBbele pocTa  4YMCIEHHOCTH
nonyisauuu. Kpussle BbpKkMBaHUA. Peryisinus 4YUCIEHHOCTH MOMYJISALUI: POJIb
(GakTOpoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruyuncona. PasMepsl dKkosornueckou
Humu. [ToreHnuanbHas u peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisuuil. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOAHBIX BUIOB

7.4

CooOmectBa opranu3smMoB. buoneHos u ero crpykrypa. CBsi3u MexXIy
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANTBHBIE OJOKM OPraHU3MOB B IKOCUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHHu. Tpoduueckue Lenu u ceTu.
AOGuoTtndeckue 010k 3kocucteM. [1ouBbI U Wbl B 9KocucTeMax. KpyroBopot
BELIECTB U IIOTOK SHEPTUU B DIKOCUCTEME.

OcCHOBHBIE MOKa3aTeNn 3KOCcUCTEMBL. buomacca u npoaykuusa. JKOIOIrMUYECKHe
MUpPaMH/Ibl YUCeNl, OMOMAaCChl U YJHEPTHH.

HanpaBrieHHble 3aKkOHOMEpHBIE CMEHBI COO0IIEeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKHNCCCHMU U HUX IIPUYHHBI. AHTpOHOFCHHBIC BO3JICMCTBUS Ha




cykueccuu. KnmmakcHoe coobmectBo.  buopasnooOpaswe u  HOJNHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMA.
ArporeHos. Paznuuuns Mexay aHTpOIIOT€HHBIMH U IPUPOTHBIMU 3KOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u ¢ayna. CuHaHTpomm3amusi TroOpoJACKoW ¢ayHbl. buonorudeckoe
XO35IICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPrUM U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpPraHU3MOB, TOMYJSIMA H DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BO3)I€I‘/'ICTBI/II7[

7.5

buochepa — oOmeruranerapras 00o0yo4ka 3eMiM, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdepsl U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  dKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriaepoja, as3ora).
PurmuanocTh siBiieHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsatue o 6mome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U LIMPOKOJMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNnbHBIA W
KUBOTHBIN MHp OMOMOB CYIIIH.

CrpykTypa v (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIIHATIA U

ouocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3yIIHOM cpenbl. OXpaHa Bo31yXa. 3arpsi3HEHUE BOIHOM CpeIbl.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOINIOT€HHOE BO3/EHCTBHE Ha pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacTUTEIBHOIO M KMBOTHOTO MHUpa. OCHOBHBIE NMPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mpupognsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasus 3eMiau




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru
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JIner koppekTHPOBKH padoyeii NporpaMmbl
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