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MNOACHUTEJIbHAS 3AITUCKA

[Iporpamma mo yueOHOMYy mpenmery "buosnorusa" (manee - OmoJIOTHs) Ha ypOBHE CPEIHErO OOIIETo
oOpa3oBanHus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoit ®depepannny, ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHoro mnpeamera «buosmorus» wu
OCHOBHBIX NIOJIOXKEHUH (enepanbHoil paboueil mporpaMMbl BOCTIUTAHHS.

VYuebnsiii npenMer «buosorus» yriyonéaHoro ypoBHs u3ydeHus (10—11 kmaccel) sBIsETCS OAHUM U3
KOMIIOHEHTOB MpEeAMETHON o00sacTu «EcTrecTBeHHO-HayuHble MpeaMers». CornacHo mnosoxeHusm PI'OC
COO mnpodunbHble y4yeOHbIE MpPEAMETHI, H3ydyaeMmble Ha YIrIyOJEHHOM YpOBHE, SBISAIOTCS CIOCOOOM
muddepeHnmanui  o0ydeHUss Ha YPOBHE CpenHero oOmero oOpa3oBaHHWS W TPH3BAaHBI 00ECIECYHTH
MIPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOLIMM, CPEIHUM OOLIMM, CpeIHUM MNpOPECCHOHATBHBIM M BBICIINM
oOpazoBanreM. B TO ke Bpemsl KaXIblii M3 3TUX YYEOHBIX IMPEIMETOB JOJDKEH OBITh OPHUEHTHUPOBAH Ha
MPUOPUTETHOE pelIieHre 00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PA3BUBAIOIIMX 3334, CBSI3aHHBIX C
npodopreHTAIe 00YJaloUMXCs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHON 00JacTH HAyYHOTO 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEN, MEIULIMHOM, SKOJIOTHEH, ICUXO0JIOTHEH, CHOPTOM MJIM BOSHHBIM JICJIOM.

[IporpamMma mo ydyeOHOMY mpeamery "buonorus" ma€r mpencraBieHHE O IENW W 33aJavax HU3YICHHS
yueOHOro mpenmera «buonorus» Ha yriayOiaEHHOM YpOBHE, ompenenser o0s3arenbHoe (MHBApHAHTHOE)
IIPEIMETHOE COJEpKAHME, €ro CTPYKTYpUPOBAHME IO pa3jielaM M TEeMaM, paclpelieieHHe MO Kiaccam,
PEKOMEHIYeT IOCJIEeIOBATeIbHOCTh H3Y4YeHHs Yy4eOHOro Marepuaiga ¢ Y4€TOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4YeOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B
mporpaMMe Mo OHOJOTHMH pealu30BaH MPHUHIMI MPEEMCTBEHHOCTH C H3y4eHHEM OMOJIOTHMH Ha YpOBHE
OCHOBHOro 0011ero oOpa3zoBaHus, Onarogapss 4yemMy NpOCMaTpUBAETCs HAINPABICHHOCTh Ha IOCIENYIOIEe
pazBuTHe OWOJIOTMYECKUX 3HAHUW, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJIOTMUYECKOI0 MBIIUIEHHUS, MPEICTaBICHUM O 30pOBOM 00pa3e *U3HU, Ha BOCIUTAaHUE
OepeXKHOT0 OTHOIIEHHUS K OKpY’Karollel MmpupoAHou cpere. B mporpamme mo OuONOTHU TakKe MOKa3aHBI
BO3MOYKHOCTH y4yeOHoro mpenmera «buonorus» B peamuzanuu tpedoBanmii PI'OC COO k miaHHpyeMbIM
JTUYHOCTHBIM, METANPEIMETHBIM U IIPEIMETHBIM pe3ysbTataM 00y4YeHHUs U B (GOPMHUPOBAHUH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHON ~ JESITEIPHOCTH OOYYalOIUXCsA 10 OCBOCHHIO COJACPIKAaHUS OHMOJIOTHYECKOTO
o0pa3oBaHMs Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHusl.

VY4eOublil npeamer «buosiorus» Ha ypoBHE CpelHEro oouiero oOpa3oBaHMs 3aBepIllaeT OMOIOrMYECcKOoe
o0pa3oBaHMe B IIKOJE€ W OPUEHTUPOBAH HAa paCIIUPEHUE U YriyOJeHHe 3HaHWM oOyyaroIuxcs O XUBOU
MPUPO/IE, OCHOBAX MOJIEKYJIAPHOM M KJIETOYHOM OMOJIOTHH, SMOPHOJIOTHMH U OUOJNOTMM Pa3BUTHUS, T€HETHUKH,
CeNIeKIIUH, OMOTEXHOJIOTMH, IBOITIOLIMOHHOTO YUE€HUS U SKOJIOTHH.

N3ydenue yuebHoro npeamera «buonorus» Ha yriiyOJIEeHHOM ypOBHE OPMEHTHPOBAHO Ha MOJTOTOBKY
o0yyaromuxcs K MOCTeIylomeMy MOJydYeHHI0 OHMOJIOrHYecKkoro oOpa3oBaHUS B By3aX M OpraHU3alUsaX
cpenHero npodgeccuoHabHOr0 06pazoBaHusi. OCHOBY €ro COJEP)KaHMS COCTABISET CHCTEMa OMOJIOTHYECKUX
3HAaHUH, MOJYYEHHBIX INPU M3YYEHUH OOYYAIOIUMHCS COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKUX pa3/iesioB
OMOJIOTMH Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, B 10—11 kinaccax 3Tu 3HaHUA MoOydaroT pa3zsurtue. Taxk,
pacupeHsl U yriayOsieHbl OMOJIOTHUECKUE 3HAHUSI O PAaCTEHUSX, )KUBOTHBIX, rpubax, OaKTepHsX, OpraHuzMe
YeloBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HM, JIONOJHUTEIBHO BKJIIOYEHbl OHOJIOTMYECKHUE CBEIECHUS
IIPUKJIAJHOTO M MOUCKOBOTO XapakTepa, KOTOPhIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTUPBI VIS MOCIELYIOIIErO
BbIOOpa npodeccun. BozmoxkHa Takxke HHTErpanus OMOJIOrMUECKUX 3HAaHUHM C COOTBETCTBYIOIIMMHU 3HAHUSMU,
MOJIYY€HHBIMH 00YYarOIIUMHUCS TIPH U3ydeHUH (PU3UKU, XUMUU, Teorpaduu i MaTeMaTHKU.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorusa" oTpakaeT CHCTEMHO-YPOBHEBBIM U
HBOJIIOIMOHHBINA MOAXO0JBI K M3ydyeHUto Ouonoruu. CoriacHO MM, U3y4yalOTCsl CBOIMCTBAa M 3aKOHOMEPHOCTH,
XapaKTepHbIE VIS JKUBBIX CHCTEM PAa3HOTO YPOBHSI OpPraHM3allid, HBOJIIOLMKA OPraHMYEeCKOro Mupa Ha 3emiie,
COXpaHEeHHs OHMOJIOTHYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10 kiiacce M3ydaroTCsi OCHOBBI MOJIEKYJISIPHOU U
KJIETOYHOW OHWOJOTHH, SMOPHOJIOTHM W OWOJOTHU pa3BUTHS, TEHETUKH W CEJEKINH, OMOTEXHOJIOTHH |
CHUHTETHYECKOM OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HaHMA OOydaroumuxcs 1mo OOTaHUKE, 300J0THH, AHATOMMH,
¢usnonorun yenoseka. B 11 kitacce m3ydaroTcsi BONIOIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUM U Y4YEHHE O
ouocdepe.

VYuebnsiii npeamer «buosorus» mNpu3BaH 00ECIEUUTh OCBOEHHE OOYJAIOUIUMHUCS OWOJIOTHYECKUX
TEOpUH WM 3aKOHOB, WAEH, NMPUHIUIIOB M IPAaBWI, JEKALMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, 3HAHUM O CTPOCHHHU, MHOTOOOpa3MM M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MONyJIsSIuHu,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCSI HAYYHBIX JOCTH)KEHHUIX, COBPEMEHHBIX UCCIIEI0BAaHUIX B OMOJIOTHH,



MPUKJIAJHBIX acleKkTax OuoJiorhyecKux 3HaHWM. [[ns pa3BuUTHUsS M MOAJAEp)KaHUS HWHTEpeca O0ydaroIuxcs K
OMOJIOTUU HapsAAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETHYECKOTO MaTepuaja B COJCPXKaHWM MPOrpaMMbl IO
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHEW CTAHOBJIICHHS M pa3BUTHUS TOM WM HMHOM oOnacTu
OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B pEIICHHE BAXHEWIINX OHOJOTMYECKUX WU
HKOJIOTHUECKUX MPOOIIeM.

Lenp uzyuenus yaeOHoro npeamera «buonorus» Ha yriayOoJéHHOM ypOBHE — OBJIQJICHHUE 00YJYarOIIUMHCS
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIBLHOW OpraHMU3allH >KUBBIX CHUCTEM pa3HOTO paHra U IpuoOpeTeHHe
YMEHUH HCIIONB30BaTh ATU 3HAHHUA B (POPMUPOBAHUM MHTEpECa K ONpeaenéHHON 0baacTu npodeccuoHanbHON
NeSTeIbHOCTH, CBA3aHHOM C Ouonoruei, wiaum K BBIOOPY Y4eOHOTro 3aBeleHHUS s IPOIODKEHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

Joctuxenne 1end u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha o yriiyOn€HHOM — YpOBHE
o0ecreYrBaeTCs pelIeHUEeM CIeIYIONUX 3a/au:

OCBOEHHE O0YYaIOUIMMUCS CHCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHUSX,
KOHLEMNIUAX, TUII0TE3aX, 3aKOHAX, 3AKOHOMEPHOCTSX U MPaBUiIaX, COCTABISIOLINX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0 KapTHUHY MHpa; O CTPOCHHHM, MHOrooOpa3uu U OCOOEHHOCTAX OHOJOTHYECKHX CUCTeM (KJIETKa,
OpraHu3M, IMOMyJISALUs, BHJ, OHOreolneHo3, Ouochepa); O BBHLAAIOIMUXCA OTKPBITHSAX M COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTUH;

03HAaKOMJIEHHE 00YYaIOIIUXCS ¢ METO/IaMU TTO3HAHUS JKUBOM MPUPOJBI: UCCIE0BATEIbCKUMU METOJaMU
OMOJOTMYECKHUX HAyK (MOJEKYISIPHON U KIETOYHON OMOJIOTUH, SMOPUOIIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU
U CeNeKIUH, OWOTEXHOJIIOTUHM ¥ CHHTETHYECKOW OHOJOTMH, NaJICOHTOJOTHH, SKOJIOTHUH); METOJaMHU
CaMOCTOSITENIFHOTO MPOBEACHUS OMOJOTHYECKHX HCCIEAOBaHUN B J1abopaTopuu W B MpHupoje (HabmroieHwue,
U3MEpPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCA YMEHHUSIMH: CAMOCTOSITEIIbHO HAaXOJIWTh, aHATU3UPOBATh U HCIOJIb30BAThH
OMOJIOTMYECKYI0 HH(OPMAIINIO; ITOJTH30BATHCSI OMOIOTUYECKOW TEPMUHOJIOTUEH ¥ CHMBOJIMKOW; YCTAHABIIUBATh
CBSI3b MEXAY pa3BUTHEM OHOJOTUU M COIMAIbHO-SKOHOMHYECKMMH U JKOJOTHYECKUMHU MpobiaemMamMu
YeJI0BEYECTBA; OLICHUBATh IOCIEACTBHS CBOEH JEATENILHOCTH MO OTHOLIEHHIO K OKpYXarolled HPHUpPOIHOM
cpene, COOCTBEHHOMY 3J0POBBIO U 3/J0POBBIO OKPYXKAIOIIMX JFOJei; 0OOCHOBBIBATH U COOJIIONATH MEPHI
npodMIaKTUKA WHPEKIMOHHBIX 3a00JIeBaHMI, IPAaBMIIa MTOBEJICHHS B MPUPOAE U oOecrieueHns 0€30macHOCTH
COOCTBEHHOW J>KMU3HENEATEIHPHOCTH B YPE3BBIYANHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHSI B 00J1aCTH OHMOJIOTUH;

pa3BUTHE y 00YYaOLINXCS MHTEUIEKTYalbHbIX U TBOPUECKUX CIOCOOHOCTEH B mpoliecce 3HaKOMCTBA C
BBIJIAIOIIMMUCST OTKPBITHSIMA U COBPEMEHHBIMHU HCCIIEIOBAHUSMHU B OMOJIOTHH, PEIIAeMBIMU €10 MpoOIeMamH,
METOAOJIOTHEH OHOJIOTNYECKOT0 HCCIEeIOBaHUS, MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUN, pELIeHUs
OMOJIOrMYECKHX 3aj1a4, MOJIEIMPOBaHUS OMOJIOTHYECKUX OOBEKTOB U IIPOLIECCOB;

BOCIIUTaHHE y 00YyYarOUINXCsl [IEHHOCTHOTO OTHOILEHHs K JKUBOM MPHUPOJE B LIEIOM U K OTHIEIbHBIM €&
o0BbEKTaM U SBIEHUSAM; (HOPMHpPOBAHHE SKOJOTUYECKOM, T€HETHMUECKOH I'pPaMOTHOCTH, OOIIEH KYJIbTYphl
MOBEJICHUSI B IPUPO/IE; MHTETPALMU €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuodpereHne 00yJaromMuMHUCS KOMIETEHTHOCTH B PAllMOHAIIBHOM NPUPOAOII0JIB30BAHUU (COOII0IEHNE
IIPaBUJI MOBE/ICHUS B IPUPOJIE, OXPaHbl BUAOB, SKOCHCTEM, OHOC(hEepbl), COXpaHEHUH COOCTBEHHOTO 3/10POBbS U
3I0POBBSI OKPY>KAIOIIMX J0/IeH (coOmroienust Mmep npoduIakTUKH 3a00JieBaHUM, oOecrieueHne 0e30MacHOCTH
KHU3HEJEATENbHOCTH B YPE3BBIYAMHBIX CUTYAlMsIX MPUPOJHOIO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
WCIIOJIH30BaHUsI OMOJIOTHYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOMN KU3HU,

CO3JIaHHE YCIOBMU IUIi OCO3HAHHOTO BBIOOpa OOYyYarOIIMMHUCS HMHIUBHIYaJbHONH 00pa3oBaTEIbHON
TPaeKTOPUH, CIOCOOCTBYIOLIEH MOCIENYIOIMEMY MPo(ecCHOHAIBHOMY CaMOONPEENIEHNI0, B COOTBETCTBUU C
WH/IMBUyAIbHBIMUA MUHTEPECaMH U MOTPEOHOCTAMHU PErHOHA.

OO11iee yKcno 4acoB, OTBEEHHBIX HA M3ydyeHUE OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE CPEIHEro OOIIero
obpazoBanusi, coctanisieT 201 gac: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce — 99 vacos (3 yaca
B HEJIETIO).

OT10op opraHM3allMOHHBIX (OPM, METOJOB U CPEACTB 0OYy4eHHUs OMOJOTMM OCYLIECTBISETCS C Y4ETOM
CHeU(pUKNA €ro CcoJAep>KaHUS U HANpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTMYECKOTo OOpa3oBaHMs B
OpraHU3aIMsIX CPEAHEro NPOoPecCHOHATBHOTO U BhICIIEr0 00pa3oBaHusl.

OO0s13aTeNIbHBIM  YCIIOBUEM TPU OO0Y4eHHM OMOJOrMM Ha YriayOJEHHOM YpOBHE SIBJISETCS MPOBEICHHE
71a00paTOPHBIX U MpakTHYeCKUX paboT. Takxke yyacTue oOydaromuxcs B BBIITOJHEHUM MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENbCKUX PadOT, TEMATHKA KOTOPBIX OMpPENesIeTcsl yIUTeIeM Ha OCHOBE NMEIOIUXCSl MaTepHalIbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Copepxanue nporpamMmsl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY IOCYAAPCTBEHHOW MTOTOBOM
arrectaiuu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Ouonorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropust pazButus 6uonoruu. buonorndeckue
HayK{ M u3ydaemble UMU 1poOsiembl. OyHIaMeHTalIbHbIE, IPUKJIAHBIE U TIOMCKOBbIE HAyYHbIE UCCIIEIOBAHUS
B OHOJIOTHH.

3HayeHue OMOJIOTUU B OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAay4yHOU KapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMosioTHell. 3HaueHue OMOJIOTUHU B MPAKTHUYECKON JESTEILHOCTH YEIOBEKA: MEAULIMHE, CETHCKOM
XO35IICTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IIPUPOIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. JIuaneit, XK. b. Jlamapk, Y. Hapsun, Y. apseit, I'. Mennens, B.
. Bepuanckuii, U. I1. T1aBnos, U. . Meunnkos, H. 1. BaBunos, H. B. TumodeeB-PecoBckwii, k. YoTcoH,
@. Kpuk, J1. K. benses.

TaOmuis! u cxeMmbl: «CBsI3b OMOJIOTUH C APYTMMU HayKaMu», «CucTemMa OMOJOrHYeCKUX HayK.

Tema 2. ’KuBble cuCTEeMbI M UX U3yYeHHUE

JXKuBble cuctembl Kak mpeaMeT uydeHus: Onosnoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
camMoOpraHu3alus, CAMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy >KHUBBIX CHUCTEM: MOJIEKYJSAPHBIA, KIETOUHBIM, TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJISIIUOHHO-BUIOBOH, YKOCUCTEMHBIH (OnMoreorieHoTHYecKuit), bnocdepusiii. [Iporeccsl, mpoucxoasmiye B
KHUBBIX cucTeMax. OcHOBHbIE Npu3HaKu >xuBoro. JKu3Hb Kak (opma cymiecTBoBaHus marepuu. Haykw,
M3Y4YaloIlKe )KUBbIE CUCTEMbI Ha PA3HbIX YPOBHSAX OpraHU3alluy.

N3yuenne xuBbIx cucteM. Metoasl Ouosiornyeckoi Hayku. HaOnroneHue, maMepeHue, SKCIEpUMEHT,
cucremMarusanus, MeraaHanu3. IloHsATme O 3aBUCMMOM W HE3aBUCMMOW niepeMeHHOW. IlnanupoBanue
skcnepumenTa. IloctanoBka u nposepka rumnores. Hynesas runoresa. [lonsitue BEIOOpKH U €€ JOCTOBEPHOCTD.
Paz6poc B 6monornyecknx qaHHbIX. OIEHKa JOCTOBEPHOCTH MOYYSHHBIX pe3yabTaToB. [IpHYMHBI HCKaKEHUS
pe3yJIbTaTOB dKcrepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TeCTa.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIE NMpPHU3HAKH KU3HW», «buomormdeckue cuctembl», «CBOWCTBA KHUBOMH
MaTepun», «YpoBHU OpraHU3alUU KUBON NMpHUpoab», «CTpOEHHE KUBOTHOM KIETKN», «TKaHU >KUBOTHBIXY,
«CucremMbl OpraHoB 4eJIOBEYECKOro opraHusmay, «buoreoreHos», «buocdepay, «MeToabl U3ydyeHUs KUBOU
IPUPOABDY.

ObopynoBanue: J1abOpaTopHOE OOOpYyAOBaHME s TPOBEINCHHUA  HAOMIONEHUH, H3MEepeHHi,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOAOB IIPU U3YYEHHUH KUBBIX CUCTEM).

Tema 3. Buosnorus kierku

Knerka — cTpyKTypHO-(pyHKIIMOHANIbHAs eAMHUIA )KUBOTO0. VicTopHst oTKpbITHS KineTku. PaboTts! P. I'yka,
A. Jlesenryka. Knerounas teopuss (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoapl MOJIEKYIISIPHOM U KJIETOYHOM OMOJIOTUH: MUKPOCKOIIHUS, XpoMaTorpadus, d71eKTpodope3, METO
MEUEHBIX aToMoB, auddepeHnnanbHoe UEHTpUYTHPOBaHUE, KYJIbTUBUPOBaHUE KIETOK. M3yuenue
Quxcuposannvix  Kiemox. JNEKTpOHHas MHKpockonusi. Kougokanvnas mukpockonus. Bumanvroe
(npudicusnenHoe) uzyueHue Kiemox.

JdemMoHcTpauuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuiel u cxeMbl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIH MHUKpOCKOI», «lcropust pa3BUTHS
METOJI0B MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKPOIPENapaTbl PaCTUTENbHbBIX, )KUBOTHBIX M OAaKTepUaTbHbBIX
KJIETOK.

IIpakTuyeckasi padora «/3ydeHne METONOB KJIETOYHOW Ouoioruu (Xpomartorpadus, 3aeKTpodopes,
middepennmanbHoe neHTpudyruponanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH



XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YyJIbTpaMHUKpOdJIeMeHThl. Boma u €€ posib Kak
pacTBOpUTENIS, pEareHTa, y4acTue B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPEryasuuu. MuHepanbHbIe BElleCTBa
KJIETKH, UX OMoJoruueckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BemiecTBa KiIeTku. buonornueckue monumepsl. beaku. AMUHOKHCIOTHBINA COCTaB OEJKOB.
Crpykrypbl 6enkoBoil mosekyinbl. [lepBuunas cTpykrypa Oenka, mentujaHas CBsi3b. BropuuHas, TpeTudHas,
4yeTBepTUYHAsA CTPYKTYphl. [lenarypamus. CpoiictBa OenkoB. Kiaccudukamus OenkoB. buomornyeckue
byakuun 6enkoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapupl, JUCaxapuibl, OJIMrocaxapuiabl U mojaucaxapuabl. OOLHiA 1aH CTpOeHUs U
(bU3MKO-XMMHYECKHE CBOICTBA yrieBoA0B. buonornueckue GyHKIIMHN YTIIIE€BOIOB.

Jlumunel. TmppodunsHO-rMApodoOHBIe  cBoiicTBa. Kiaccubukanus aumumoB. Tpuraumnepuis,
dbochomunuabl, BoCKU, cTepounabl. buomornyeckue ¢yHkumu nunuaoB. OOmue cBOWHCTBA OHMOJOTHYECKHX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJIYITPOHUIIAEMOCTb.

Hyxkneunosbie kucnotel. JJHK u PHK. Crpoenue nHyknemHoBbIx Kuciaor. Hykneotuasl. Ilpunimn
koMmruieMeHTapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas crnmpanb. MecToHaXxoXICHUE U
ounonornueckue ¢pynknuu JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynbsl AT®. Makpospruueckue cBs3u B Molekyne AT®. buonormdeckue QyHKImuu
AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, MX (DYHKIIMU B KIeTKe. /[[pyeue wnykaeosuompughocpamor (HTD).
CexsenupoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHas  Ouonorus: Ouoxumuueckue W  Ouodu3MUecKkwe  HCCIeIOBaHUS  COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpBl Onomoinekyn. Moodenuposanue cmpykmypol U @QYHKYU OUOMONEKYI U UX
Komnexcos. Komnvromepmwiii Ouzaun u opeaHudeckull cunmes OUOMONIEKYIL U UX HENPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Huarpammsbl: «Pacnpenenenne XHUMHYECKHX D3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKUX JIEMEHTOB B KUBOU MPUPOIELH.

Tabmuuer u cxemsl: «llepuoguueckas TabIMIIa XUMHUECKUX dJIEMEHTOBY, «CTPOCHNE MOJIEKYJIIBI BOIBI»,
«BemectBa B coctaBe opranusmMoB», «CTpoeHHE MOJeKyNbl Oenka», «CTpYKTypbl OEIKOBON MOIEKYIbD»,
«CTpoeHre MOJIEKYN YIieBOA0B», «CTpoeHHEe MOJEKya JunuaoB», «HykiienHoBble KHUCIOTHI», «CTpoeHue
MouieKyJibl ATOy.

O6opynoBaHue: XUMUYECKasl 10Cy1a U1 000pyI0BaHHE.

JlaGopatopHas padora «OOHapyxeHue OeNKOB ¢ MOMOILIbI0 KAaU€CTBEHHBIX PEAKLIUII».

JlabopaTopHnass padora «/ccnenoBaHue HYKJIEHMHOBBIX KHCIOT, BBIJEIEHHBIX M3 KIIETOK Pa3IMYHBIX
OpPraHHU3MOB.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl kieTok: sykapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-(YHKLIHMOHAJIbHbIE 0Opa3oBaHUs
KJIETKH.

Crpoenue npokapruoTHueckoi kieTku. Kierounas crenka Oakrepuil u apxeil. OcOOEHHOCTH CTPOEHUs
reTepoTpoHO U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

Crpoenrne W  (QYHKIMOHUPOBAaHME »HYKapHOTHUecKoW  KkieTku. Ilmasmatmueckas  memOpaHa
(razmanemma). CTpykTypa Tuia3MaTHdeckod MemOpanbl. TpaHCHOPT BEIIECTB Uepe3 IIa3MaTUUYECKYIO
MeMOpaHy: maccuBHbIN (I dy3us, odnery€nnas nupdysus), akTHBHBIN (MIEPBUYHBINA U BTOPUYHBIN aKTUBHBINA
tpa"cnopt). [lomynponunaemocts MeMOpanbl. PaboTta HaTpuii-kaqueBOro Hacoca. DHJIOLUTO3: MUHOLMTO3,
¢aromuro3. Dx3onuro3. Kinerounas crenka. CTpykTypa U GyHKIHU KIETOYHON CTEHKU PACTEeHU, TpHOOB.

Huromnnasma. [{uto3oinb. [{utockener. [Bmxenne nurommiasmel. Opranouas! kieTku. OqHoMeMOpaHHbIE
OopraHouJsl KIeTku: sHAorazmarudeckas cerb (OIIC), ammapat ['onbmku, JIM30COMBI, UX CTPOCHHE W
¢byakuun. B3anMocBsI3b OAHOMEMOpPAHHBIX OPraHOMIOB KieTKH. CTpoeHWEe TPaHYISIPHOTO PETHUKYIyMa.
Mexanuzm nanpaenenus 6enxos 6 IIIC. CuHTe3 pacTBOpUMBIX 0enkoB. CUHTE3 KIETOYHBIX MeMOpaH. [ magkuit
(arpanynsipHbIi)  SHAominazMatudyeckuil  petukynyM. CekperopHas (QyHKuMs —anmapata [ OJbIKH.
Moougukayus 6erxos 6 annapame Ionvoocu. Copmuposka 6benxos 6 annapame [onvoocu. Tpancmopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Knetounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABI KJIETKU: MHTOXOHIPHH, TIACTUIBL. [Ipoucxoxcoenue MumoxoHOpuil u
naacmud. Cumobuoeenes (K.C. Mepeoxcxosckuti, JI. Mapeynuc). Ctpoerne u GyHKIIMA MUTOXOHIPUI U TUTACTH/I.
[lepBuyHblE, BTOpPUYHBIE M CIOXHBIE IUIACTHABI (OTOCHHTE3UPYIOIIUX DJYKApUOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, TEUKOIUIACTHI BBICIIINX PACTCHUM.



HememOpannble opraHousl kinetku CrtpoeHne M (yHKIMM HEMEMOpPAHHBIX OPraHOMJOB KIIETKH.
Pu6ocowmel. IIpomescymounsvie gpunramenmol. MUKpOpUIAMEHTBL. AKmuHo8ble MUKpoguiamenmsoi. MpllieyHbIe
KIICTKU. AKMUHOBble KOMNOHEHMbl HemblieuHblx Kiemok. Mukporpyoouku. Knerounsrii nentp. CtpoeHue u
JBIDKEHUE JKTYTHKOB M pecHHUYeK. MHKpOTpyOOoukn muToruia3mel. Llentpuons. benku, accoyuuposanuvie ¢
Mukpoguramenmamu u Muxkpompyoouxamu. Momopuule dbenxu.

Snpo. OOGonouka sipa, XpOMaTHH, KapHOIUIa3Ma, SIPBINKH, MUX CTpOoeHHEe WU (GYHKUUU. SnepHbIi
OenkoBblii Marpukc. IIpocTpaHcTBEHHOE pacmonokKeHHe XpoMocoM B HHTepdaszHOM sape. JyxpomamuH u
eemepoxpomamun. Benkum XpoMmaTuHa — TUCTOHBL. JluHamuka sa0epHou 00010uku 6 mumo3se. SoepHbiil
Mparcnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKapUOT (PacTUTENbHOM, )KUBOTHOMH,
rpuOHON).

JdemMoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

TaOmuis! u cxempl: «CTpOEHHE 3YKapUOTUUECKON KIETKN», «CTpOeHUE )KUBOTHON KIIETKW», «CTpoeHue
pacTUTENbHON KIeTKW», «CTpOeHNEe MUTOXOHIPUNY, «Sipo», «CTpoeHue NPOKAPUOTUUECKON KICTKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENApaThl PACTUTENBHBIX, IKHUBOTHBIX  KIETOK,
MHKpOIIpEnapaTsl OaKTepHaIbHBIX KIETOK.

JlabGopaTopHas padora «/3ydyeHne cTpoeHUS KIETOK Pa3IUYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHasi padora «l/ccnenoBaHue mia3Monn3a U Jeria3Moian3a B PaCTUTENIbHBIX KIIETKaX.

IIpakTnueckas padora «3ydeHue IBHKEHUS HUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NIpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUIISIMS M AUCCUMMIISILIUSL — JIB€ CTOPOHBI MeTaboiu3Ma. Tunbl oOMeHa BellecTB: aBTOTPO(HBIN U
rerepoTpodHbIil. YuacTHe KHCIOpoJa B OOMEHHBIX IIpOIeccaXx. JHEpreTudyeckoe oOecredeHne KIETKH:
npepateHrie AT® B oOMeHHbIX mporeccax. GepMeHTaTUBHBIN XapakTep peakiuil KIeTOYHOro MeTaboau3Ma.
@depMeHTBl, MX CTPOEHHE, CBOMCTBA M MexaHu3M JeiictBus. Kodepmentsl. OTiinuus (pepMeHTOB OT
HEOPraHMYeCKUX KaTanu3aropoB. benku-akTuBaToppl U OENKU-MHTMOUTOPHL. 3aBHUCHUMOCTb CKOpPOCTH
(epMEHTATUBHBIX PEaKIMi OT Pa3IMYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKUX BelIeCTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbIU U OKCUSEHHDILL
@omocunmes y 6akmepuii. Ceemocobupaiowjue nueMeHmsvl U NUSMEHMbl PeaKyuoHHo2o yeumpa. Poib
XJIOpOIUTacTOB B mporiecce poTocuHTe3a. CBeToBas u TeMHOBas a3bl. @omoodsixanue, Cs., Cs. u CAM-munvl
domocunmesa. IlponykTuBHOCTh (OTOCUHTE3a. BiusHue pa3nuuHbIX (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HavyeHue GOTOCUHTE3A.

XemocuHrte3.  Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHMKOB:  HUTpuuuupyoomue  OakTepuu,
xKenez00aKkTepuu, cepoOaKTeprH, BOIOPOIHbIE OaKTepUn. 3HaUeHHE XeMOCHHTE3a.

AHarpoOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHMs U UX HUCHOJIb30BAaHUE YEIIOBEKOM.
AHa’po0HBIE MUKPOOPTraHU3Mbl Kak 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. OJTamnbl 3Hepreruyeckoro oobmena. IloarotoBurenbHbld 3Tan. [nukonus —
OECKUCIOPOAHOE PaCLIeINICHHE TTTIOKO3bI.

buonoruueckoe okuciaeHHe, WIM KJIETOYHOE JbpIxaHue. Poib MHUTOXOHIpuUH B  Ipoleccax
Oouosiornyeckoro okuciaeHusa. llukanueckue peakiuu. OxuciaurenbHoe ¢ochopuiarpoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomounnoti ATD-cunmaszwi. [IpeumymiecTBa
a’poOHOro MyTH 0OMEeHa BeleCTB Nepes] aHadpoOHBIM. D (HEKTUBHOCTH SHEPIreTUYECKOT0 OOMEHa.

JdemMoHcTpanuun

[Toprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1. Mutuenn, I
A. 3aBap3uH.

Tabmuuer m cxemel: «PoTocuHTE3», «IJHepreTuyeckuii oOmen», «buocunHre3 Oenkay, «CTpoeHue
bepmeHTa», «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, 000PYIOBaHHE ISl PUTOTOBJICHUS MTOCTOSIHHBIX U BPEMEHHBIX
MUKpOTIPENnaparos.

JlaGopaTtopHas padora «/3ydyeHue KaTaJIUTHUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpE aMHJIA3bI
WJTU KaTajasbl)y.

JlaGopaTtopnass padora «l3ydyeHue (epMEHTATUBHOIO pacCIlEIUIeHUs] TEepOKCHIa BOJOPOAA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHEeHUE POLECCOB (POTOCHHTE3a M XEMOCHHTE3a.



JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KiIeTKe

Peaknun marpuuynoro cuHtesa. [IpyHIMI KOMIIZIEMEHTApHOCTH B PEAKIMAX MATPUYHOIO CHHTE3a.
Peanuzanus HacnencTBeHHON nHpopMaryu. ['eHeTuyeckuii Ko, ero cBOoMCTBa. TpaHCKPUIIIUS — MaTPUYHBIN
cunte3 PHK. IlpuHUMIBI TpaHCKpUNLMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAIIEIbHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue tpancnopTHeix PHK B OmocuHTe3e Oenka. YcimoBus OMOCHMHTE3a
oenka. KogupoBanue aMuHOKUCIIOT. Ponbk pubocom B OnocuHTe3e OenKka.

Cogpemennvie npedcmasieHuss o cmpoeHuu 2enog. OpraHuzalvs T'eHOMa Yy MHPOKapHOT M JYKapHOT.
Perynsmusi akTUBHOCTH TEeHOB y mpokapuor. ['mmorte3a omepona (®. XKako6, XK. Mano). Monexynaproie
MeXauuzmvl IKChpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2eHos. Perynanus
O0OMEHHBIX IPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycbl — HekneTounble GOpMbI KU3HU U oOiuratHble mapa3utbl. CTpoeHHE HPOCTBIX U CIOMKHBIX
BHUPYCOB, PETPOBHPYCOB, OakTepuodaro. JKuzunennwiii yuxn JJHK-cooepocawux supycos, PHK-codepacawux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, pegepmasd, UHmezpasa.

BupycHsle 3a0osneBaHusi yenoBeka, >KUBOTHBIX, pactenuid. CIINJ, COVID-19, coumanbHble u
MEAUIMHCKUE MPOOIIEMBI.

buoungpopmamuka: ummeepayus u amanuz  Oorvwux maccusoe («bigdata») cmpykmypHvix
buonoeuveckux OdaumHvix. Hanomexnonocuu 6 ouonoeuu u meouyuue. lIpocpammupyemvie yHKyuu 06enxos.
Cnocobwl 0ocmasku nekapcms.

JdeMmoHcTpamun

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabnuis! u cxeMmsl: «bruocunTtes 6enkay, «I'eHeTrnueckuii Koy, «Bupycs», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knerounslii nuki, ero mnepuonsl u perynsuusa. WMurepdaza u mMuto3. OCOOEHHOCTH MNPOILECCOB,
nporekamux B uHTepdaze. IloaroroBka kineTku Kk neneHuro. [IpecuHrermyeckuil (MOCTMUTOTHYECKUN),
CUHTCTHUYECKUN U MIOCTCUHTCTUYCCKUH (IPEMUTOTUICCKUI ) TepHOIbI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — pemnmukaunus. Ilpunnunsr perukamuu  JIHK: xoMmiiemMeHTapHOCTS,
[IOJIYyKOHCEPBAaTUBHBIN CHUHTE3, aHTUNapaienbHocTh. Mexanusm pemnukaunu JJHK. Xpomocomsl. Ctpoenue
xpomocoM. Termomepsl u TenomMepaza. XpOMOCOMHBIN HAOOP KIETKH — KapHOTHUI. J(UIIOUTHBINA U TalUIOUAHBII
Habopsl XxpoMocoM. ['oMonoruuHbeie XpoMocoMBI. [10710BbIE XPOMOCOMBI.

lenenne kierku — muto3. CTaauM MUTO3a M MPOUCXOASAIIME B HUX IMPOLECCHl. THUMBI MHUTO3a.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4yeHNE MUTO3a.

Perynsmus mutoTHdeckoro nukia kietku. [IporpaMmmupyemas kietouHas rudeib — aronros.

Knerounoe sapo, XxpomMocombl, (GYHKIMOHaJIbHAs TIe€HOMMKA. Mexanuzmul  npoaugepayuu,
oughgpepenyuposku, cmapenus u euderu xkremox. «Llugposas knemray» — oOuoungopmamuueckue mooenu
@dyHKYUOHUPOBAHUS KIeMKUL.

JdemoncTpanuu

Tabmuupl U cxembl: «OKU3HEHHBIN UK KIETKH», «Muto3y», «CtpoeHue xpoMocomy, «Perukaims
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopuass padora «HaOmionenue MuTO3a B KJIETKaX KOHYMKA KOpeHIKa Jyka (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 9. CtpoeHnue u pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpazue opraHu3MoB. OJHOKIETOYHbBIE, KOJOHHAIbHBIE, MHOTOKJIETOYHBIE
OpTraHU3MBI.

OCOOEHHOCTH CTPOCHHSI M IKHU3HEIEATENBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJITHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, IpyTrue NpoTUCThl. KooHuanbHbIe OpraHu3MBl.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TKaHH, opraHbl M CUCTEMBI OpraHoB. OpranusM Kak
eauHoe nenoe. ['omeocras.

Tkanu pactenuii. Tunbsl pacTUTENBHBIX TKaHEH: 0Opa3oBarTeabHasl, MOKPOBHAS, TPOBOAIINAs, OCHOBHAS,
MexaHuuyeckas. OcoOeHHOCTH CTpOoeHHUs, PYHKLUN U pacroioKeHUs TKaHel B OpraHax pacTeHHIA.



TkaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: SNUTEINAIbHAS, COCAMHUTENbHAS, MBIIIEYHAs,
HepBHas. OCOOCHHOCTH CTpOeHUs, QYHKIUI U PACIIOIOKEHUS TKaHEeH B OpraHax »KMUBOTHBIX U YEJIOBEKa.

Opranbl. BeretatuBHbie U TeHEpaTUBHBIE OpraHbl pacTeHUM. OpraHbl U CUCTEMBI OPTaHOB JKMBOTHBIX U
yenoBeka. OyHKIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3zmoB. Kapkac pacrennid. CkeneTsl 0OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX >KMBOTHBIX.
HapyxHbiii 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIbI COEAUHEHUS KOCTEH.

JIBukeHne OpraHu3moB. JIBH)KEHUE OJHOKIETOYHBIX OPraHu3MOB: aMEOOMIIHOE, JKT'YyTHKOBOE,
pecHu4HOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTCHUM: TPONHU3Mbl M HAaCTHUM. J[BH)KEHHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEeKa: MbllieuHas cuctema. Pedexc. CkeneTHble MBI U UX paboTa.

[Iutanue opranuszmos. lloryomenne BOAbI, YIVIEKHCIOrO Ia3a U MUHEPAJIbHBIX BELIECTB PACTEHUSMMU.
[IutaHnue KUBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPUKJIETOYHOE MHIIeBapeHue. [luTtaHue 1MO3BOHOYHBIX
XKUBOTHBIX. OTHenbl nuieBapuTebHOr0 TpakTa. [lumieBapurenbHble xenesbl. IluieBapuTenbHas cuctema
YeJI0BEeKa.

Jpixanue opranu3moB. Jpixanue pacteHuil. Jlprxanue skuBoTHBIX. Audy3us razoB uepe3 MoBEPXHOCTh
kinetkd. KokHoe npixanue. JlpixatenbHas mnoBepxHOCTh. JKabGepHoe u néroyHoe npixaHue. J[pixaHue
MMO3BOHOYHBIX KUBOTHBIX W YEJIOBEKA. OBOJIOIMOHHOE YCIO0XHEHHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX
KUBOTHBIX. JlpIXarenpHas cucTema 4esnoBeka. MexXaHW3M BEHTWIALMH JIETKUX Yy NTHUI U MJIEKOIUTAIOIIHX.
Perynsmus neixanus. JprxarenbHbIe 00BEMBI.

TpancnopT BewWIECTB y OpraHu3MOB. TpaHCIOpPTHBIE CHUCTEMbl pacTeHui. TpaHCOPT BeHIECTB Yy
*KUBOTHBIX. KpoBeHOCHAas cuctema u €€ opranbl. KpoBeHOCHAs crcTemMa MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
Cepaue, KpoBEHOCHBIE cOCYIbl U KpoBb. Kpyru kpoBooOpareHus. DBOIIONMHOHHBIE YCIOKHEHUS CTPOCHUS
KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX KUBOTHBIX. PaboTa cepaa u e€ perysmusi.

Boinenenne y opranusmoB. Beinenenue y pacteHuil. Boigenenuwe y kuBOTHbIX. COKpaTHUTENbHBIE
Bakyos. Opranel BbyieneHus. DuiubTpaius, CEKpenuss U 0oOpaTHOE BCACHIBAHME KAaK MEXaHU3MBI Pa0OTHI
opraHoB BbiesneHHs. CBs3b MOJIOCTH Tela C KPOBEHOCHOW M BBLICIUTEIBHOM cucTteMaMu. Bwinenenue y
MMO3BOHOYHBIX KUBOTHBIX M 4enoBeka. [Touku. Ctpoenune u pynkunonupoBanue HeppoHna. OOpa3oBaHUE MOYH
y 4eJIOBEKa.

3ammTa y OpraHu3MOB. 3aluTa y OJHOKJIETOYHBIX OpraHnn3MoB. Criopbl OaKTepuil U MUCTHI MPOCTEHIIIHX.
3ammra y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpeacTBa nacCUBHON M XMMUYECKOM 3aiuThl. PUTOHIUIBL.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [[OKpOBBI M UX MPOU3BOHBIC. 3al[UTa OpraHu3Ma OT OOJIe3HEH.
NmmyHHast cucrtema 4yenoBeka. KieTouHblii U ryMopanbHbIi UMMYHHTET. BpoxI€HHBIN U mproOpeTEéHHBIN
cnenuduueckuii UMMYHHUTET. Teopust KiIoHaIbHO-cenekTuBHOTO uMMyHuTeTa (I1. Dpnux, @. M. bepuer, C.
ToneraBa). BocnanurenbHble OTBETHI OPraHu3MoB. Poib BpOXKAEHHOTO MMMYHUTETA B Pa3BUTHU CHCTEMHBIX
3a00JIeBaHUH.

PazgpaxkxuMocTs 1 peryndnus y opraHu3MoB. Pa3ipakuMocTh y OJTHOKJIETOUYHBIX OpraHU3MOB. TakCUCHI.
PasapaxkumocTs u peryssinus y pacteHuil. POCTOBBIE BelleCTBA U UX 3HAYEHUE.

HepBHast cucrema u peduieKTOpHas peryjsius y >KUBOTHBIX. HepBHas cuctema u €€ OTHENbI
DBOJIIOIIMOHHOE  YCIIOKHEHUWE CTPOCHUS HEPBHOW CHCTEMBI Yy JKUBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas nyra. besycnoBHbie U yCIOBHBIE pedIEKCHI.

['ymopanbHast perynsiuuss M SHAOKPUHHAs CHCTEMA >KMBOTHBIX M 4esioBeKa. JKene3bl SHIOKPUHHOMN
CUCTEMBI U UX F'OPMOHBI. /lelicTBHEe TOpMOHOB. B3anMOCBA3b HEPBHOM M YHAOKPUHHOU cucTeM. I'unoranamo-
runodusapHas cUCTeMa.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuiel U cxembl: «OJHOKJIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BoAopociny, «baktepuny,
«Ipocreitmme», «OpraHbl [BETKOBBIX pacTeHUi», «CHUCTEMBbl OpPraHOB MO3BOHOYHBIX KHWBOTHBIX),
«BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pactenuii», «KopHeBble cucteMbl», «CTpoeHHE CTEOIsI»,
«CTpOeHHE TUCTOBOM IUTACTUHKNY, «TKaHU KUBOTHBIX», «CKener yenoBeka», «lInmesapurensHas cucteMay,
«KpoBeHocHas cucteman, «JlpixatenbHas cucteMa», «HepBHas cucremay, «Koxay», «MplllleuHas cUcCTeMay,
«BeimenurenpHas — cuctemay, «OHIOKpUHHAas  cucTema», «CTpoeHne  MbIIIe»,  «MMyHUTETY,
«KumeunomnonoctHeie», «Cxema NMUTaHUA pacTeHUiD», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX),
«Ctpoenue ruaps», «CTpoeHune miaHapun», «BHyTpeHHee CTpoeHue J0KIeBoro uepBs», «HepBHas cuctema
peiO», «HepBHas cucrtema narymkn», «HepBHas cuctema mpecMmblkarommxcsa», «HepBHas cuctema MOTHID,
«HepsHas cuctema miekonuTaromux», «HepBHas cucrema yenoBekay, «Pediexcy.



O6opynoBaHue:  CBETOBOW  MHKPOCKOI,  MHUKpONpEenaparbl  OAHOKIETOYHBIX  OpraHU3MOB,
MUKpOIpenaparsl TKaHeld, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBBIE IK3EMILISPbI
KOMHATHBIX PAacTeHMi, repOapuul pacTeHUH pa3HBIX OT/AEJTOB, BJIaKHbIE MperapaThl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX )KHBOTHBIX, CKEIIET YeIOBEKa, 000pYyIOBaHUE ISl IEMOHCTPAIHH
MMOYBEHHOTO ¥ BO3AYIIHOIO MUTaHUs PACTCHHI, pacllielIeHns Kpaxmalia u 0eJIKoB o1 AeiicTBreM (pepMEeHTOB,
o0opymoBaHUE IS JIEMOHCTPAIlMU OIBITOB TIO0 HM3MEPEHUIO0 >KU3HEHHON EMKOCTH JIETKHUX, MEXaHWU3Ma
JBIXaTEIbHbIX JBUKEHUN, MOJIENIN TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUI.

JlaGoparopHas padora «3yueHnne TkaHei )KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PAaCTCHUS».

Tema 10. Pa3MHO:KeHHe U Pa3BUTHE OPTraHU3MOB

@DopMBI pa3MHOXKEHUS OPraHU3MOB: Oecroyioe (BKJIFOYAs BEreTaTUBHOE) M MOJoBOe. Buabl Gecronoro
Pa3MHOXKEHHUS: IOYKOBAHUE, CIIOPYJISAIUS, PparMeHTAlHs, KIOHUPOBAaHHE.

[TonoBoe pa3zmuoxenue. [lonoBele kneTku, wim rameTsl. Meio3. Ctagun meitosa. [loBenenue xpomocom
B Meio3ze. Kpoccunrosep. buonornueckuil cMbICii Melo03a M MOJOBOro mpouecca. Meio3 u ero mecrto B
KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pa3Butue. ['amerorenes y »uBoTHbIX. [lonoBbie kene3pl. OOpa3oBaHue U pa3BUTHE
I0JIOBBIX KJeTOK. Criepmarorenes u ooreHe3. CTpoeHue NojaoBbIX KIETOK.

OmnogoTBOpeHHe W SMOpPUOHANBHOE pa3BUTHE XUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHS: Hapy>KHOE,
BHyTpeHHee. [lapreHorenes.

NnauBuayanbHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTUS — HayKa O Pa3BUTHH OPTaHU3MOB.
Mopgoeenez — oona uz enasnvlx npobrem smopuonoeuu. Konyenyus mopghocenos u mooenu mopgoeenesa.
Craguum  sMOpuoreHesa JKMBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumsl  npoOnenHwus.
Jlemepmunuposannoe u nedepmunuposanuoe opoonenue. bracmyna, munet 6nacmyn. OcoOEHHOCTH TPOOIICHUS
MJICKOTHUTAIOMINX. 3apOJBIIIEBbIC JIUCTKU (TacTPysiiusl). 3akiaJka OpraHOB M TKAaHEW W3 3apOJIbIIIEBHIX
JTUCTKOB. B3anMmHOE BIIMSHME 4YacTel pa3BUBAIONMIETOCS 3apojbllia (3MOpHOHANIBHAS WHIYKIMA). 3aKiajaka
IJJaHA CTPOEHHUS JKUBOTHOIO Kak pe3ylbTaT HMEPAPXUUYECKUX B3aUMOJEHUCTBHII TeHOB. BiusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIIEH CpeIbl.

Poct u pa3Burue xxuBoTHbIX. [locTamMOpuonansHbiil iepuo. [Ipsmoe u HenpsiMoe pa3BuTue. Pazpurtue ¢
MeTamMopho30M y OCCIIO3BOHOYHBIX M IMO3BOHOYHBIX JKUBOTHBIX. BHOJIOTMYECKOE 3HAYCHHE NPSIMOTO H
HEMPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHE B MpHUpPOJe. TUIbI pocTa KUBOTHBIX. DAKTOPHI pEryNsaluu pocTa
KUBOTHBIX W desoBeka. CTaguM MOCTIMOPHOHAIBLHOTO pPa3BUTHUS Yy KUBOTHBIX W uenoBeka. [lepmomabl
OHTOTeHe3a yenoBeka. CTapeHue U CMepTh Kak OMOIOTUYECKUE TPOIIECCHI.

Pasmuoxenue u passutue pacteHuil. 'amerodur u cnopoput. Meiio3 B KU3HEHHOM LIMKJIE PACTEHUM.
OObpazoBanue cmop B mporecce Meio3a. ['amerorenes y pacreHuil. OIMIOJOTBOPEHUE U  pPa3BUTHE
pacTUTENBHBIX OPraHU3MOB. J[BOWHOE OIJIONOTBOPEHHME y IBETKOBBIX pacTeHuil. OOpa3oBaHUE W pa3BUTHE
CEMEHU.

MexaHU3MBI PETYISIIMN OHTOTEHE3a Y PACTCHHI U )KUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. HaBamun, X. [llneman.

Tabnuie! u cxemsl: «BeretaTuBHOE pasMHOKeHUE, « TUIBI O€CIONOr0 pa3MHOXKEHUs», «Pa3MHOKEeHHE
XJaMUJIOMOHAIb», «Pa3sMHOXKeHue 5BriIeHbD, «Pa3MHOXeHHE THApb, «Meho3y», «XpOoMOCOMBIY,
«"amerorene3y», «CtpoeHue AMIEKIETKA U criepMaTo3onaa», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HemnpsiMoe pas3BuTHe», «Pa3zButne Maiickoro xyka», «Pa3zButue capaHum», «Pa3Butne asarymkm», «/[BoliHoe
OIUIOAOTBOPEHUE Yy IIBETKOBBIX pacTeHuid», «CTpoeHue CeMsiH OJHOAOJBHBIX U JIBYJOJBHBIX PacCTEHUI»,
«OKM3HEHHBI LMK MOPCKOW KamycTbD», «OKW3HEHHBIM IUKI MXay, «KHU3HEHHBIM LUK MNarmoOpOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

OO6opymoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIIpEnaparsl SHIEKIETOK M CIIEPMaTO30MI0B, MOJEIh
«IMK pa3BUTHS JATYLIKI.

JlabGoparopHas padora «3yueHne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTHyeckasi padora «BblsiBlieHHE IPU3HAKOB CXOJICTBA 3apObIIIEH MTO3BOHOYHBIX YKUBOTHBIX».

JlaGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB



Hcropus cTaHOBIEHUS U Pa3BUTHs TeHETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa, T. Moprana.
Ponp oreuecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Pabdoter H. K. Kombnosa, H. U. BasuioBa, A. H.
benozepckoro, I'. /I. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETHMYECKHE IIOHATUS W CHMBOJBL. [ OMOJOIMYHBIE XPOMOCOMBI, AQJUIEJIBHBIE TI'€HBI,
aIbTEPHATUBHBIE IMPU3HAKH, JOMUHAHTHBIM W PELIECCUBHBIM IMPU3HAK, FOMO3UIOTA, T€TEPO3UrOTa, YHUCTAS
JUHUA, THOPHUIBL, TeHOTHM, (eHOoTHI. OCHOBHBIE METO/bl T€HETHKHU: THOPHUI0IOTHYECKUH, IIUTOIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUUECKU .

JdemMoHcTpanuu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Koxsuos, H. 1. Basunos, A. H. beno3epckuid, I'.
J. Kapnieuenko, 0. A. ®unumyenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIIMBAHUS.

JlaGopaTopHas padora «/{po3o¢puia kak 00BEKT FTeHETUUECKUX HCCIIEIOBAHUII.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHnens — 3akoH eIuHO00pas3usi THOPUIOB IIEPBOTO
nokonenus. llpaBuno pomuHupoBanus. Bropol 3akoH MeHaens — 3aKOH paclICIUICHHUs NPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOIMOPUAHOIO CKpEIIMBaHus. | MIIOT€3a UNCTOTHI FaMeT.

AHanusupyroee ckpemuBanue. [IpoMexyTounslil xapakTep HaciaeoBaHuUs. PaciieruieHne npu3HaKkoB
IIPY HENOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeniuBanue. Tpetuii 3akoH MeHenst — 3aK0OH He3aBUCUMOTO HACTIEI0BaHUs TPU3HAKOB.
[{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIUBAHUS.

CuerieHHoe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CremieHHOEe HaclieOBaHHUE T'EHOB,
HapyILIEHNE CLEIJICHU MEKy T'€HaMUA. XPOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka moma. XpoOMOCOMHBI MEXaHU3M OIPEAENEHUs Ioda. AYTOCOMbI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHbIi M rereporaMeTHbld ToJd. ['eHeTHueckas CTpPyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIICIUICHHBIX C MOJIOM.

I'enoTun kak uenoctHas cucrema. [lnedoTponuss — MHOKECTBEHHOE NIEMCTBHE reHa. MHOXKECTBEHHBIN
aienusM. BzanmopeiictBrue HeauienbHbIX TeHOB. KoMmieMenTapHocTs. Onuctas. [lonumepus.

I'eHeTnueckuii KOHTPOJb Pa3BUTHs PACTCHHUN, XMBOTHBIX W YEIIOBEKAa, a TaKXkKe (U3NOIOTUIECKHUX
MPOLIECCOB, MOBEACHUS U KOTHUTHUBHBIX (DyHKUMH. ['eHeTHUeckne MeXxaHH3Mbl CUMOHMOTEHe3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO3MH — Mapa3uT» U «XO35IMH — MHUKpoOMOoM». ['eHeTnueckue acneKkTbl KOHTpOJIA M
M3MEHEHMsI HaclleICTBEHHON MH(OpMaIK B MOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuer u  cxembl: «llepBblif u BTOpoi 3akoHbl Mennens», «Tperuil 3akoH Menzaens»,
«AHanusupymrollee cKkpemnpanuey», «Henomnoe nomuHnpoBanue», «CLEIIEHHOE HACIEN0BAaHUE IIPU3HAKOB Y
npo3zodpuis», «l'eHeruka mona», «Kapuotun uenosekay», «Kapuotun apozopumnsi», «KapuoTunm nTuis»,
«MHOXKECTBEHHBIN aIEIN3M», «B3auMoaencTBue reHoB.

O6opynoBaHue: MOJENb ISl IEMOHCTPAIMU 3aKOHOB €JMHO00pa3usi rMOpHA0B NEPBOrO MOKOJIEHUS U
pacIleIUIeHs] NPU3HAKOB, MOJEIb [ JAEMOHCTPAallMMd 3aKOHA HE3aBHCUMOIO HAacJIEOBAHMs IPU3HAKOB,
MOJEJIb JJI JIEMOHCTPALMN CLEIUICHHOIO HAacJIEIOBAaHUs IIPU3HAKOB, CBETOBOM MHUKPOCKOII, MUKpPOIIpEnapar:
«Jlpo3oduma.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTnyeckas padora «/3ydeHue pe3ynbTaToOB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PUITBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpenbl npu ¢GopmupoBaHuM (eHotuna. 3MEHUMBOCTH NPHU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE MPU3HAKKU. BUIBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

MoaudukaoHHas U3MEeHYUBOCTb. Posib cpensl B hopMupoBaHUM MOAU(DUKAMOHHOW W3MEHYUBOCTH.
Hopma peakuuu npusHaka. Bapuanumonsslii psng u BapuauuonHas kpusas (B. Moransncen). CsoiicTBa
MOJIU(UKATMTOHHONW N3MEHUYUBOCTH.

I'enoTunnueckas M3MeHYMBOCTh. CBOWCTBA T€HOTHUIIMYECKON W3MEHYMBOCTH. BHIIBI T€HOTHUIIHYECKOM
M3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KombOunatuBHast u3MeHUMBOCTh. Mel03 U MOJIOBOM Mpoliecc — OCHOBa KOMOMHATUBHONW M3MEHUYMBOCTH.
Ponb koMOMHATHBHOM M3MEHUYMBOCTH B CO3JJaHMM T€HETHUECKOT0 pa3HOOoOpa3us B MpeaesiaXx OJHOr0 BUA.

MyTtanunoHHas U3MEHYMBOCTh. Buapl MyTauuid: reHHble, XpOMOCOMHBIE, reHOMHble. CIOHTaHHbIE M
WHIYLUMPOBAaHHbIE MyTalluU. S nepHble U UTOIUIa3MaTHYeCcKue MyTalui. CoMaTHUECKHUE U TI0JIOBBIE MYTalLUH.



[IpyuvHBl BO3HUKHOBEHMS MyTalMid. MyTareHbl M HMX BIHMSHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Tpoliecca. 3aKOH FOMOJIOTMUECKHUX PsIOB B HaciencTBeHHoM usmeHunBocty (H.W. BaBuios).
BHesnepHas ©3MEHUYNBOCTb M HACIEICTBEHHOCTD.

Onucenemuka u 3NUSEHOMUKA, PONb SNUSEHEMUYECKUX (PaKmopoe 6 HACIe008aHUuU U UIMEHYUBOCHU
Genomunuyeckux NPU3HAKoO8 y OP2aHuU3MOos.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabnuier U cxeMbl: «Buibl U3MEHUMBOCTHY, «MoaudukaonHas U3MEHYHBOCThY, «KoMOMHATHBHAS
U3MEHYUBOCTHY, «Melo3», «Omionorsopenuey, «I'enetrnueckue 3a0oneBaHus yenoBeka», « Buabl MmyTanuii».

ObopynoBanue: >KMBble W TepOapHbIe AK3EMIULIPHl KOMHATHBIX DPAacTeHHUU, pUCYHKH (doTorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMHU U3MEHUUBOCTH.

JlaGopaTtopnas paGora «VccienoBanue 3aKOHOMEpHOCTEH MOAM(PUKAMOHHOW W3MEHYMBOCTH.
ITocTpoeHne BapuallMOHHOTIO psila U BAPUALMOHHON KPUBOW».

IIpakTnyeckas padora «Myrtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTnka 4e10BeKa

Kapuorun yenosexka. MexayHapoHas Imporpamma MCCIIEIOBaHUs T€HOMA 4esloBeKa. MeToabl U3y4eHUs
IEHETHKHU 4YeJIOBEKa: I'€HEAIOrnYeCKUi, OJM3HEIOBbIA, IIUTOI€HETHYECKUH, MOMyJIAUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIpHO-TeHeTHYecKkuil. COBpEMEHHOE OIpeAe/ieHUe TI'€HOTUIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHUE,
IeHOTUIIMPOBaHKE, B TOM uuciie ¢ nomoursto ITI[P-ananu3za. Hacnencrsennslie 3a0oeBaHus yenoBeka. I 'eHHbIe
U XPOMOCOMHBIE O0JIe3HM 4eNoBeKa. boyie3HM ¢ HacleqCTBEHHOW MNpeApacnoyioKEHHOCTbIO. 3HaueHHE
MEIULUHCKOW T'€HETUKU B NPEJOTBPALICHUM M JICYCHUU T€HeTHUYeCKuX 3a0ojeBaHMH dyenoBeka. Menuko-
TreHETUYECKOE KOHCYIbTUpoBaHue. CTBOJIOBBIE KIIETKU. [IOHATHE «T€HETUUYECKOTO Ipy3a». DTUUECKUE aCIIEKThI
UCCIIeIOBaHM B 00J1aCTH pelakTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (GakTOPHI MOBBIIICHHON YyBCTBUTEILHOCTH YEIOBEKa K (DU3MYECKOMY U XHUMHUYECKOMY
3arpsI3HEHUIO OKPY:KAOILEH cpelpl. ['eHeTnyeckas nIpeapaciooKeHHOCTh YEJI0BEKa K aTOJIOTUsM.

JdemMoHcTpauuu

Tabnuuel u cxemsl: «Kapuotun uenoBekay, «MeToJbl U3yueHHs] T€HETUKH uesloBeKkay, «[ eHeTuueckue
3a00JIeBaHUS YETIOBEKaY.

IIpakTHyeckast padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi oprann3mMon

JloMecTukanus M CeleKklus. 3apoXIeHue celekuuu u goMectukauuu. Yuenne H. M. Basunosa o
[lenTpax NpPOUCXOXIEHUSI U MHOrooOpasus KyJbTypHBIX pacTeHuil. Ponp cenexkuuu B CO3JaHHM COPTOB
pacTeHHi M 1mopoj XUBOTHbIX. CopT, mopoja, ImTaMM. 3aKOH TOMOJIOTMYECKHX DSIOB B HACJEICTBEHHOM
m3menunBocTy H. V. BaBumnoga, ero 3naueHue 1Jis CENEKIIMOHHON pabOTHI.

Metoabl ceneKIMOHHOW paboThl. VICKYCCTBEHHBIM OTOOpP: MAaccOBBI M WHAWBUAYAJIbHBIA. OTambl
KOMOMHAIMOHHON cenekuuu. VcnpITanue npou3BoanuTene mo noroMcTBy. OTOOp MO T€HOTHUIY € IMOMOILBIO
OLIEHKU (PeHOTHIIa IOTOMCTBA M OTOOp MO TeHOTUIy ¢ nomoibio ananuza JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PanuanvoHHBIN M XUMHYECKHM
MyTareHe3 Kak HWCTOYHMK MyTallMid Yy KyJIbTypHBIX (OpM OpraHu3MoB. Vcronb30BaHHE T€HOMHOIO
penakTHpoBaHUs U MeTOo10B pekoMOnHaHTHBIX JJHK 11t monydyenust ncxoqHoro Marepuana ajsi CEJIEKIHHU.

[Tonyyenue mnonuruion1oB. BHyTpuBumoBas rubpuausanus. BIu3kopoacTBEHHOE CKpeLIMBaHHE, WIN
uHOpuauHr. HepoacTBeHHoe ckpeluBaHue, win ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3zoBanue
rerepo3uca B cenekuuu. OtnanéHHas rubpuanzanus. [Ipeomonenue Oecrioauss MEXBHUIOBBIX THOPHUIOB.
JIOCTHKEHHUSI CENIEKIIUN PACTEHUN U JKUBOTHBIX. «3€1E€HAS peGoNIOYULY.

CoxpaHeHHEe M H3Y4YEHHE I€HETHMYECKHX PECYPCOB KYJIBTYPHBIX PAaCTEHUMH M UX AUKUX pOAMYEH Ui
CO3/IaHHS HOBBIX COPTOB M TMOPUIOB CENbCKOXO3SIICTBEHHBIX KYIBTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYECKUMU Pecypcamu  CelbCKOXO3AUCMEEHHbIX U NPOMbBICIO6bIX JICUBOMHLIX 6 YENAX YIYUUEeHUs.
CyyecmeyIowux u co30aHus HOGbIX NOPOO, NUHUU U KPOCCOB, 8 MOM YUCNe C NPUMEHEHUEeM COBPEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NEPeO08blX UOel U NePCNeKMUBHBIX MEXHO02U.

JdemMoHcTpanuu

[Toprpersr: H. U. Basuios, M. B. Muuypun, I'. /1. Kapneuenko, I1. I1. JIykpsuenko, b. JI. Acraypos, H.
bopnoyr, 1. K. benses.

Tabmuupel u cxembl: «LIeHTpBI NMPOUCXOXKIEHHS UM MHOTo0Opasusi KyJIbTYPHBIX PpacTeHUi», «3aKoH
TOMOJIOTUYECKUX PSAJOB B  HACJIEICTBEHHOM M3MeHuuBOCTH», «Metonpl cenekuuu», «OtnanéHHas
ruOpuau3anus», «MyTtareHes.



JlabGoparopHas padora «3yueHne cOpToB KyJIbTYpPHBIX PACTEHUM W MOPOJ JOMAIITHUX YKUBOTHBIX.

JlaGopaTopHas padora «/3ydueHne METOJIOB CEJIEKIIUN PACTEHUII.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

IKkcKypenst «OCHOBHBIE METOABI U TOCTUKEHUS CEJIEKIIMM PACTEHUM M JKMBOTHBIX (HAa CEJIEKLUOHHYIO
CTaHIIMIO, TUIEMEHHYIO ()epMy, COPTOMCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B J1a0OpaTOPHUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJI0TUSl M CHHTETHYECKAS OMOJIOT U

OOBEKTHI, UCTIONb3yEMbIE B OMOTEXHOJOTHH, — KJIETOUYHBIC U TKAaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
XapaKTepUCTHKa. TpalulnoHHass OMOTEXHOJOTHUs: XJeboneueHue, MoaydeHHe KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOJIeNMEe. MukpoOuonornyeckuii cuHTe3. OObEKThl MUKpPOOHOJOrMYEeCKHX TexHoJorui. IIpomsBoacTBO
0enka, aMUHOKHUCIIOT U BUTAMUHOB.

CozaHue TEXHOJOTUM U MHCTPYMEHTOB 11€JIEHAIIPAaBIEHHOTO U3MEHEHMSI U KOHCTPYHUPOBAHUSI TEHOMOB C
LEIbI0 IOJIYYEHHS OPraHM3MOB M HMX KOMIIOHEHTOB, COJEpKalluX HE BCTPEYAIOIIMECS B IPUPOJE
OMOCHHTETHYECKHUE MYTH.

Knerounas mmxenepus. MeTolbl KyJabTyphl KJIETOK M TKaHEW pacTeHMH W >KMBOTHBIX. KproOaHkwu.
Comarnyeckass TuOpuaM3anus W coMaTudeckuid smOpuoreHe3. lcronb3oBaHHME TaIUIONAOB B CEJIEKIHMU
pactenuid. [lonyuenue MOHOKNOHANbHLIX anmumen. Mcnonvzosanue MOHOKIOHANbHLIX U HNOJAUKTOHATbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTpYKIMS SHIEKIETOK U KJIOHMPOBaHHE
KUBOTHBIX. METOJ TpaHCIUIAHTAMU SAEp KICTOK. ITexHonocuu 0300poGieHUs, KYIbMUGUPOBAHUs U
MUKPOKTIOHANIbLHO20 PA3MHOICEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass U TeHHas UHXeHepus. VICKyCCTBEHHBI CHHTE3 Te€Ha M KOHCTPYMPOBAHHE
pexomOuHaHTHBIX [IHK. Co30anue mpanceennvix opeanusmos. JI0CTHKEHUST M TIEPCHIEKTHBBI XPOMOCOMHOM U
TeHHOW MH)KEHEPHH. DKOJIOTUYECKUE U STUUYECKHE MTPOOIeMbl T€HHON MHKEHEPUU.

Menunuacke — OmorexHonormu.  [loctreHomHas  tudposas  meawnmua.  [II[P-mmarHoctuka.
MeTab00OMHBINM aHAIKU3, TEHOLIEHTPUYECKHIA aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSIHUS €r0 3/J0POBBAL.
Hcnonp3oBaHue CTBOJIOBBIX KiIETOK. TaprerHas Ttepanus paxa. 3D-OuounxkeHepus g pa3pabOTKu
(GyHIlaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/aHHUA KOMIUIEKCHBIX TKaHeW codYeTaHueM
TEXHOJIOTUH TPEXMEPHOro OMONPHHTHMHTAa W CcKapQOIAWHTA Ui PEIICHHS 3a/1a4 IePCOHATU3UPOBAHHON
MEJIULIMHBI.

CozaHue BEKTOPHBIX BAaKLUH C LEIbI0 OOecreueHuss KOMOMHHPOBAHHOM 3aIlMThl OT BO30yaMTEseH
OPBHU, ycraHoBIeHHE MOJEKYJISIPHbIX MeXaHu3MoB ¢yHkunoHupoBanusi PHK-cogepxkammx BHUpYCOB,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUsI YEIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmuer u  cxembl:  «lcnonp3oBaHME MHKPOOPraHU3MOB B MPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Kiterounast nHxeHepusn», «I eHHas HHXXEHEPU».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

JIkcekypeust  «buoTtexHonoruss — BaxHeWmIas NpPOM3BOAMTENbHAs CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJTIOIUOHHBIX MPEACTABIEHU B OMOJIOTUHN

OpomonmonHas teopus Y. [lapsuna. IIpennocsliky BO3HMKHOBEHHUs JapBHHM3Ma. JKM3Hb M HaydHas
nearenbHocTh Y. [lapBrHa.

JBuwxymue cuiael 3Boaounud BUaoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTb Pa3MHOXKECHHS
OpraHM3MOB, HACJEICTBEHHAss M3MEHUYUBOCTb, 0Oph0a 3a CyIECTBOBaHHE, €CTECTBEHHBIH M HCKYCCTBEHHBIN
oToop).

Odopmrnenne cuareTnueckoi Teopuu 3Bostounu (CTI). HelitpanbHas Teopust aBomtorun. CoBpeMeHHast
HBOJIIOIMOHHAsT OHONOTUs. 3HaueHHE OHBOJIOIMOHHONM TEOpUH B (OPMHUPOBAHUHU ECTECTBEHHO-HAYYHOMH
KapTUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, K. Jlunnent, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. KioBbe, Y. dapsun, C. C.
UYersepukos, U. U. HImansraysen, Jx. Xongein, /. K. benses.

Tabmumpr n cxembl: «Cuctema >xuBoil npupoasl (mo K. Jlunuero)», «JlecTHuna >kuBBIX CyIIecTB (IO
Jlamapky)», «MexanusM (GpopMupOBaHUS MPUCIIOCOOIEHUN Y pacTeHuil 1 KUBOTHBIX (o Jlamapky)y, «Kapra-



cxema MapmipyTa nytemectBust U. Jlapsunay, «Haxonku Y. JapBunay, «Dopmbl 60psOBI 32 CYIIIECTBOBAHHEY,
«IToponsl romy6eit», «MnHoroo0pasue KylbTypHBIX (GOpM KamycTbl», «[lopoibl MOMalIHUX >KUBOTHBIX»,
«Cxema oOpazoBanus HOBBIX BUIOB (1o Y. lapBuny)», «CxeMa COOTHOIICHHS IBIIKYIIMX CHJI SBOJIOLUN,
«OCHOBHBIE ITOJIO)KEHNSI CHHTETUYECKON TEOPUH IBOJIIOLIUH.

Tema 2. MuKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Tonmynsmus Kak sneMeHTapHas eIuHuua 3Boiatoluu. COBpPEMEHHBIE METOJbl OLEHKH TI'€HETHYECKOTrO
pazHooOpa3usi W CTPYKTypbl mnonyisuuil. M3MmeHeHune reHooHIa NOMYNALMM Kak 3JIEMEHTapHOE
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTnyeckoro paBHosecus J[x. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOPHI (IBMXKYIIME CUJIbI) 3BONIOIUH. MyTannoHHbIH mponecc. KomOuHaTtuBHAS
M3MEHYMBOCTb. [[peli) reHoB — ciiyuaiiHble HEHANpaBICHHBIE M3MEHEHHUS YacTOT ajUleNieil B MOMYJISAIHSIX.
Dddekt ocHoBarens. Ighgexm dymuirounozo copaviuuka. CHUMNCEHUE 2eHEMUUECK020 PA3HO00PA3UsL: NPUYUHDL
u cneocmsus. Ilposenrenue s¢ghgpexma opeiigha 2enos 6 boabuiux u manvix nonyiayusx. Murpanuu. V3omsimmst
MONyJISAKA: reorpadudeckas (MpocTpaHCTBEHHAs), OroIoTHYecKast (pEmpOlyKTHBHAS ).

EctectBenHbIit 0TOOp — HampaBisromuid GakTop IBOOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA: IBIKYIIUM,
CTAOWIIM3UPYIOIINMA, pa3pbiBatoluil  (au3pynTuBHbIN). [lomoBolr oTOOp. BO3HMKHOBEHHE U SBOJIOLHS
COLIMAJIbHOTO MTOBEIECHUS KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3ysibTaT MUKPOABOJIOLKU. BO3HUKHOBEHHE MPUCTIOCOOICHUH Y
opranu3zMoB. ApoMop¢03bl U nanoaaanTanuu. Ilpumepsl mpucnocobeHuil y oprannu3MoB: MOP(OJIOTHUECKHE,
¢dbusnonoruyeckue, OMOXMMHUYECKUE, ToBeaeHYeckre. OTHOCUTEIHbHOCTh MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOGpasoBaHue Kak pe3yiabTaT MHKpoldBotouuu. M3omsamus —
KItoueBoil  dakrtop BupooOpazoBanus. Ilytu u  cmocoObl  BUAOOOpa3oBaHUs: — aJUIONATPUUYECKOE
(reorpaduueckoe), CUMIATPUUECKOE (IKOJOTUYECKOE), «MIHOBEHHOE» (IOJUIUIOMAM3ALMS, TMOpUIU3aus).
JITUTeTbHOCTh SBOJIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO00Opa3usl.

Ponp 3BomoLMOHHONW OMONOTMM B Pa3pabOTKE HAyYHBIX METOJOB COXpaHEHUs: OuopazHooOpasusl.
MUuKpO3BOIIONUS U KO3BOJIOLMS Mapa3uTOB U HUX X035ieB. MexaHu3mbl (OpMHpPOBAHHUS YCTOHYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

[Hoptpetsr: C. C. UerBepukos, D. Maiip.

Tabmuipl 1 cxembl: «MyTanuoHHas U3MEHUUBOCTHY, «llomymsimoHHas cTpykTypa BHaa», «Cxema
MposiBIIEHUs] 3akoHa Xapau—BaitHOepra», «JIBUXKyIIHE CHUIBI HSBOJIOIHUNY, «IKOIOTUYECKAs W3OJISIIHS
MONyJISALMA ceBaHCKOM (openny», «l'eorpaduueckass M3OJSIUS JTUCTBEHHUIIBI CHOMPCKOM W JTUCTBEHHMIIBI
naypckoi», «llonynsiuroHHbIE BOJIHBI YMCIEHHOCTH XUITHUKOB M XKEpTB», «CXxeMa JeUCTBUSL €CTECTBEHHOTO
otbopay, «DopMbl OOpbOBI 3a cyliecTBOBaHUE», «MHAycTpuanbHBIM MenaHu3M», «KUBbIE HCKOMaeMbIey,
«ITokpoBUTENBCTBEHHAS OKpacka JKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIXY,
«Puznonoruueckue agantauun», «lIpucrnocoOnIeHHOCTh OPraHW3MOB U €€ OTHOCHTENbHOCTHY», «Kpurepuu
BUJa», «Bunbl-nBoitnukny», «CTpykTypa Buaa B nmpupojae», «CrocoObl BuaooOpa3oBanusy, «I eorpaduueckoe
BHUJ1000pa30BaHue TPEX BUAOB JaHbIIIENH», « IKOJIOTHYECKOE BUI000pa30BaHue BUAOB CUHUID, «loaumionabt
pactenuii», «KamycTHO-peaeuHbIil THOpUI.

ObopynoBanue: repbapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesia NTHUIl M 3BEeped C NnpuMepamu
Pa3IMYHBIX MPUCTIOCOOICHHM, Uydyena MTUIl U 3Bepel pa3HbIX BHUJIOB, TepOapuul pacTeHUil OMM3KUX BUIOB,
00pa30oBaBIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BpIsiBIIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopHas padora «[IpucrnocobieHrs OpraHu3MOB U UX OTHOCUTENIbHAS IIEIECO00Pa3ZHOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bosonus 1 eé pe3yJibTaThl

MeTtoapl n3ydeHus MakposBosonuu. IlaneonTonornuyeckne MeToapl n3ydeHus 3Boionuu. [lepexonnsie
(hopmbI U GUITOTEHETHYECKHE PSJIBI OPTAaHU3MOB.

buoreorpadudeckue meToas! n3yueHus sBostoiu. CpaBHeHHE (II0pbl U (payHBl MATEPUKOB U OCTPOBOB.
buoreorpaduueckue oomactu 3eMiau. BUabl-osHIEMUKY U PETTUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-MOP(OIOrHYECKHEe METOAbl M3y4eHHs HBOJIONHMU. | eHeTndyeckue
MEXaHHU3MBbI SBOJIIOIIMM OHTOT'€HE3a U IMOSBICHHS SBOJIIOIIMOHHBIX HOBILECTB. | OMOJIOTHYHbBIE U aHAJIOTHYHbIE
opranbl. PynuMeHTapHble Opranbl M aTaBU3MbL. MOJNEKYISIPHO-TEHETUYECKUE, OHOXHUMHUYECKUE U
MaTeMaTHYeCKUe METOAbl M3y4YeHHs 3BOJIIOLMH. ['omosioruuHbie reHbl. COBpEeMEHHbIE METOJIbl MOCTPOCHUS
(UIIOreHEeTUYECKUX JIEPEBBEB.



XPpOMOCOMHBIE MYTALIMHU U 3BOJIFOLIMS TEHOMOB.

OOm1re 3akoHOMEpHOCTH (IIpaBUiIa) 3BOMIOUNU. [Ipunyun cmenvt ynxkyuti. HeoOpaTUMOCTb IBOIIOIUH.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLIMH.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkenb.

Tabmuuper 1 cxembl: «DUIOTEHETUYECKHH PAJ JIOMIAIN», «APXEONTEPUKCY, «3BEpO3yOble SIIEPHI»,
«Crerouedanb», «Punnodure», «CeMeHHBIC MANOPOTHUKNY, «buoreorpadguyeckue 30HbI 3eMin», «Jlpeid
KOHTHHEHTOBY», «PenukTe», «HauanbHble CTaguu SMOPHOHAIBHOTO PA3BUTUS TO3BOHOYHBIX >KUBOTHBIXY,
«["oMooruyHbIe U aHAJIOTUYHBIE OPTaHb», «PyIUMEHTBI», «ATaBU3MBI», «XPOMOCOMHbBIEC HAOOPHI YellOBEKa U
muMIIaH3e», «[ TaBHbIe HANIPaBICHHS SBOIOLUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOLIUI.

O6opynoBaHue: KOJUICKIUH, TrepOaphu, MYJSDKA HCKOMAEMbIX OCTAaTKOB OpPraHU3MOB, MYJISDKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TuUmoTe3sl NPOMCXOXACHUS >KM3HM Ha 3emie. AOuoreHe3 u mnaHcrnepmus. JloHayuHbIe
MIPEJICTaBICHUS O 3apOXKICHUH KU3HU (KpealroHu3M). ['umoTe3a mOCTOSIHHOTO CaMO3apoKICHUs KU3HU U e
onpoepxkenue onbitamu @. Penu, JI. Cnamnannanmy, JI. [Tacrepa. [IpoucxoxaeHne U3HU U aCTPOOHOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHu4eckon IBostonnu. [lnanerapras (reosiornyeckas) 3BOJTIOLUA. XUMUUECKas
3BONMIONMSA. AOMOTEHHBIA CHHTE3 OpraHMYecKuX BemiecTB u3 Heopranudeckux. Oneir C. Mumiepa u I'. FOpu.
OobpazoBanue monuMepoB 3 MoHomepoB. KoamepBarnas rumore3a A. M. Onapuna, rumore3a mepBUYHOTO
oynpona JIx. Xonneitna, renernueckas runoresa I'. Mémnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V.
I'un6epra. opmupoBanre MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meronsl e€ uszydeHus. Mckonaemble opraHuuyeckue octatku. ['eoxpoHosorust u eé
MeToibl. OTHOCUTENbHAS U a0CONMIOTHAS T€OXPOHONIOTHS. ['€0XpOoHOIOrHYecKas MIKana: S0HbI, 3Pbl, IEPUOIBI,
AIOXHU.

HavanbHble 3Tanbl opraHuuyeckoi 3Bosrouuu. [losBieHHE M 3BOJIIOLUS MEPBBIX KJIETOK. DBOJIOLIMS
MeTtabonu3ma. Bo3HukHOBeHME mnepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBbIE OWOIUIEHKM Kak aHaJlor
nepBbIx Ha 3emiie coobmectB. CTpoMaTonuThl. [IpoKapuoThHI 1 SyKapUOTHI.

[IpoucxoxaeHue sykapuot (CUMOMOTreHe3). DBOIIOIMOHHOE MPOUCXOKIeHEe BUPYCOB. [IporcxoxaeHune
MHOT'OKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHUE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATaITbl SBOJIIONMN BhICHINX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTeHUi. Beixon pacteHuit
Ha cymy. [losBieHue cnopoBbIX pacTeHHH M 3aBoeBaHHME MMHU cymH. CemeHHble pacTeHus. [Ipoucxoxxnenue
LBETKOBBIX PACTCHUM.

OCHOBHBIE 3TaIlbl 3BOJIIOLUU KUBOTHOrO MUpa. OcHOBHBIE apoMOp(]o3bl )KUBOTHBIX. Benjackas dayHna.
KemOpuiickuil B3ppIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBble XMBOTHBIE. JKHU3HH B BOJE.
OBosmous N03BOHOYHBIX. [Iporcxoxaenne ampubuii u pentunuii. [IporncxoxaeHne MISKONMUTAIOMINX U NTHIL.
[TpunHumn kiroueBoro apomopdosa. OcBoeHne 0ecro3BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emiie MO 3paM U NEpHoJaM: apxel, MPOTEpPO30M, Maaeo30i, Me30301, KalHO30M.
OOmiasi xapakTepucTHKa KJIMMaTa M TeOoJOrMYeckux IpoueccoB. llosBieHne M pacuBeT XapaKTepHbIX
OpraHu3MoB. YTiaeo0pa3oBaHUE: €ro YCIOBHS U BIMSHUE Ha Ta30BbIH cocTaB aTMochephl.

MaccoBble BbIMHpPAHUSI — 3KOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuumHBl M CclEeICTBUS MacCOBBIX
BbIMUpaHUi. COBpEMEHHBIM SKOJIOTMYECKUH KpH3HC, ero ocoOeHHocTH. Ilpobrema coxpaHeHHs
O6unopaszHooOpasust Ha 3emJie.

CoBpemeHHass cucTtemMa OpraHmdeckoro Mupa. [IpuHIMNB Kiaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanmann, JI. Ilactep, . Y. MeunnkoB, A. Y. Omapun, Ix. Xonaeis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmuuber u cxembl: «Cxema ombita @. Pemum», «Cxema ombita JI. Ilactrepa mo wu3ydeHuro
camo3apokJaeHus ku3HW», «Cxema ombita C. Mumnepa, I'. FOpu», «OTansl HeOpraHM4ECKON 3BOIIOLUNY,
«['eoxpononornyeckas mkaita», «HauanbHble 3Tambl OpraHMYecKod sBomOIUN», «Cxema o00pa3oBaHUA
JYKapHOT MyTéM cuMOHuorenesa», «Cucrema >XUBOW npupoab», «CTpoeHHe BUpyca», «ApoMopdo3bl
pactenuit», «PuHnopuTH», «OMHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE BOAOPOCIN», «MXu»,
«[TarmopoTHUKNY, «I 0I0CEMEHHBIE PACTEHU», «OpraHbl IBETKOBBIX pacTeHU», «Cxema pa3BUTHS )KUBOTHOTO
Mupa», «Apomopdo3bl KHMBOTHBIX», «lIpocreiimme», «KumeuynononoctHsie», «llmockue yepBuy,
«Ynenucronoruey, «PpiOb», «3emMHOBOnHBIE», «lIpecMbikatomuecs», «lItuupy, «MaekonurTarommey,



«Pa3BuTHE XM3HU B apxeuckoill spe», «Pa3BuTHE KU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue XKU3HU B
MaJIe030MCKON 3pe», «Pa3BuTue XKU3HU B ME3030UCKOM 3pey», «Pa3BUTuEe JKU3HU B KaWHO30MCKOW 3pey,
«CoBpeMEeHHasl CUCTEMA OPTraHUYECKOr0 MUPA».

Ob6opynoBanue: repbapuy pacTeHUN Pa3IMYHBIX OT/IENIOB, KOJUIEKIIMA HACEKOMBIX, BIaXKHBIE IIpEnapaThl
KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIMM UTJIOKOXKHX, CKEJIEThl IO3BOHOYHBIX JKUBOTHBIX, Uy4esa NTUL U
3Bepel, KOJIJIEKIIUU OKaMEHEJIOCTEH, MOJIE3HBIX UCKOMAEMBbIX, MYJISKM OPraHUYECKUX OCTaTKOB OPraHU3MOB.

BupryaabHass JgaboparopHas padora «MonenupoBaHue onbiToB Mumiepa—lOpu no wu3ydeHuro
aOMOTeHHOT0 CMHTE3a OPraHMYECKUX COCMHEHUH B IEPBUYHON aTMochepey.

JlabopaTopHas padora «/3ydyeHne U onucaHre UCKOMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUIN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «/3ydyenne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX .

Tema S. IIpoucxokaeHue 4yeJI0BeKa — AaHTPONOreHe3

Paspnesnsl u 3agaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHOoBJIEHHE NPEACTABIECHUN O IPOUCXOXACHUU ueloBeKa. Penurnosnsie Bo33zpeHus. COBpEeMEHHBIE
Hay4HbIE TEOPUHU.

CxozcTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE 0JIOKEHUE YesioBeKa. CBUIETENBCTBA CXOACTBA
YesioBeKa C )KMBOTHBIMH: CPaBHUTEIbHO-MOP(OJIOrHuecKre, SMOPHOIOrHIecKre, (Gpu3noIoro-0noXuMnIecKue,
noBegeHueckue. OTIMYMs 4YeaoBeKa OT MKUBOTHBIX. [IpAMOXOKIEHME M KOMIUIEKC CBSI3aHHBIX C HHUM
MIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOU CUTHAIBHOM CUCTEMBI.

Hewxymme cwibl  (pakTopbl) aHTpororeHesa: Ouosorudeckue, comnuaibHble. COOTHOUICHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHbBIE CTaAMM aHTpONOreHe3a. PaHHUE YenoBeKOOOpa3Hble 00€3bsHBI (IPOKOHCYNIBI) M PAHHHE
MOHTUBl — OO0IIKE MPEeIKH YeIOBEKOOOpa3HBIX OOE3bsiH U JIOJCH. ABCTPAJIONUTEKH — JIBYHOTHE IMPEAKU
monen. YenoBek ymensli, IEpBbIE U3TOTOBJICHUS OPYAUM Tpyaa. YermoBeK NPsIMOXOISAIIMM U MEPBBIM BBIXOJ
moneit 3a npeaensl Agpuku. YenoBek reigenbOeprckuii — oOmuUN MpeloK HeaHIepTalbCKOro 4YejoBeKa U
YyeroBeKa pazyMHOro. YenoBeK HEaHAEPTAIbCKUI KaK BUJ JIOJIECH XOJOJHOrO KiauMmara. YelnoBeK pa3yMHbII
COBPEMEHHOT0 THUIIa, JICHUCOBCKUI YEeTIOBEK, OCBOCHIE KOHTUHEHTOB 3a npeaenamu Adpuku. [Taneoreneruka u
[1aJIE0r€HOMUKA.

DBOJIONUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBIM O0TOOp B MOMYNALMAX 4eloBeKka. MyTallMOHHBIN
nporiecc U nonumopdusm. [lomynsaunonnsie BOMHBI, apelid reHoB, mMurpamus U «dPQPEeKT OCHOBATENS» B
MOMYJISILUSIX COBPEMEHHOT'O YEJIOBEKA.

UYenoseueckune pacel. [lonstue o pace. bonpimme pacel: eBporeougHas (€Bpasuiickas), aBCTpayo-
HerpouaHas (dKBaTopuanbHas), MOHIOJOMAHAA (a3MaTCKo-aMepHUKaHCKas). Bpems u myTtu pacceneHus
yenoBeka 1o IutaHere. EauHCTBO  uyenoBeueckux pac. HayuHasg  HecocTOSITENBHOCTH — pacusMma.
[TprucnocoOaeHHOCTD YenoBeKa K Pa3HbIM YCIOBUSAM OKpYy»Karolei cpe/bl. BiausHue reorpaduueckoil cpeasl u
npeiida reHoB Ha MOPGOJIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MexXIUCUUIUIMHAPHBIE METO/Abl B (M3MYEeCKOM (OMOIOrMYecKoi) aHTPOIMOJIOTUU. DBOJIOLMOHHAS
AHTPOIOJIOTUSL U TAaJCOAHTPOIOJIOTHS YEIOBEUECKUX NOMyssauuid. buocoruanbHble MCCIeA0BaHNUS MPUPOIBI
yesoBeka. MccnenoBanne KO3BOMIONUN OHOJIOTHYECKOTO U COLUAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

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

Tabmuubl u cxembl: «MeTonbl aHTPOMONOTHUY, «[ OJOBHOM MO3T 4YenoBekay, «YemoBekooOpasHbIE
00e3bsiHbl», «CKeneT uenoBeKa W CKeJeT MIMMMaH3e», «PyIuMeHTBl U aTaBU3MbD», «JIBMKYIIUE CHIIBI
AHTPONOTEHE3a», «IDBOJIIOIMOHHOE APEBO YEJIOBEKa», «ABCTpajJonuTek», «YenoBek ymensblit», «YenoBek
npsaMoxonaumiy, «/lenucoBckuit yenmoek» «Heannepranbupsl», «KpomanboHIbD, «IIpenku dvemoBekar,
«Tanbl 3BOJIOLUH YeTIoBeKay, «Pachl uemoBekay.

OO6opynoBaHue: MyJISKH OKaMEHEIOCTEH, MPEeIMETOB MaTepHallbHOW KYJIbTYpbl HPEIKOB YEIOBEKa,
penponykiuu (pororpadum) KapTUH ¢ MUDOTOTHYSCKUMH W OHOJEHCKMMH CIOKETaMU TMPOUCXOKICHUS
4eJoBeKa, (hoTorpaguu HaXOAOK UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIoBeKa, MO/Ie b Yeperna 4eIoBeKa
U Yyeperna IUMIaH3€e, MOJIeNIb KUCTH YeJIOBEKa U KUCTH IIMMIIaH3€, MOJIEH TOpca MPEIKOB YeTI0OBEKa.

JlaGopaTtopHas pabora «/3ydueHue OCOOCHHOCTEH CTpPOEHHUS CKelleTa 4YellOBeKa, CBSA3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTallui YEIOBEKaA».

Tema 6. JxoJiorusi — HaAyKa 0 B3aMMOOTHOLIEHHUAX OPraHM3MOB U HAJOPraHU3MEHHBIX CHCTEM C
OKpY:KalolIeH cpeaou



3apoxaeHue W pa3BuThHe 3Konoruu B Tpymax A. ['ymbGonsara, K. ®@. Pymese, H. A. Cesepuona, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3zaensl u 3anauu skosiaoruu. CBs3b S9KOJIOTUH € JPYTUMU HayKaMH.

Mertoas! skonoruu. IloneBble HaOMOAEHUA. DKCIEPUMEHTHI B SKOJOTUH: NIPUPOJHBIE U Ja0OpaTOPHBIE.
MonenupoBaH#€e B SKOJIOTHH. MOHUTOPUHT OKPY>KAIOLIEH CPebl: JIOKAIbHBIN, pErHOHATBHBIN U ITT00AIbHBIH.

3HaueHUe SKOJOTMYECKUX 3HAHMUU JJI 4eJOBEeKa. DKOJIOIMYECKOE MHPOBO33PEHHME KAK OCHOBA CBS3EHd
YeJI0BEUeCTBA € INpUponod. POpMHUpPOBAHUE HKOJIOTMYECKOM KYJIbTYpPbl M 3KOJIOTMYECKOM I'PaMOTHOCTH
HACEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Ceeprios, . ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Pa3nensl skomorun», «MeToabl 3koorun», «CxeMa MOHUTOPUHTA OKPYXKaroIIen
CpeasD».

JlabopaTopHasi padora «/3ydeHne METO/10B IKOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Dkonornyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kiaccudukamnms 3K0J0rnueckux GakTopos:
abuotnyeckue, OMOTHYECKHE, aHTPONOreHHble. O0IMe 3aKOHOMEPHOCTH AEUCTBHS HKOJIOTUYECKUX (PaKTOPOB.
[TpaBuno munumyma (K. Ilnpenrens, FO. JIubux). TomepanTHOCTb. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpPTraHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KOJOTHMUYECKHH (akTop. JleiCTBHE Pa3HBIX YYaCTKOB COJHEYHOTO
CIIEKTPA HAa OPraHU3MBbl. JKOJIOIMYECKHUE IPYIIIbI PACTEHUM U KMBOTHBIX 110 OTHOLIEHUIO K cBeTy. CHUrHaJIbHAs
pouib cBeTa. DOTONEPUOIU3M.

Temneparypa kak skosiorndeckuii axrop. lelicTBue reMnepaTypsl Ha opraHnu3Mel. [lolikunorepMHble u
rOMONOTEpPMHbBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxnocTs Kak sxonoruueckuil gpaxrop. Ilpucnocobnenus pacTeHuit K NoAepKaHUIO BOAHOTO OaslaHca.
Knaccudukanus pacteHnii 1o OTHOIIEHUIO K Boje. [IpucrmocoOneHusi KUBOTHBIX K W3MEHEHHIO BOJHOTO
pexHUMa.

Cpenpl oOWTaHUSI OPTaHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAsS, TOYBCHHAs, TITyOMHHAS IMOAIIOYBEHHAS,
BHYTpHOpraHu3MeHHas. PU3NKO-XUMHUECKUE OCOOEHHOCTH cpell oOuTaHusi opraHu3moB. [IpucrnocobieHus
OpPraHMU3MOB K JKU3HM B pa3HbIX Cpeaax.

buonornueckne purMmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBI.
[TprcnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBUN KU3HH.

XKuznennsie ¢opmbl opraHusmoB. [loHsTHe o >xu3HeHHOM (opme. XKuzHeHHbIE (HOPMBI paCTEHHUI:
JepeBbsl, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (QOPMBI
KMBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a3pOOMOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HHU.

buotnueckue gpakropsl. Buabl 6noTnyeckux B3auMoIeHCTBUN: KOHKYPEHIINSI, XUIIIHUYECTBO, CUMOMO3 1
ero ¢opmel. [lapazuTusm, Koomeparusi, MyTyajau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumonelictBus (tonmmueckue, ¢Gopuueckue, QaOpuueckue). 3HaueHHE OHOTUYECKUX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPraHU3MOB B cpezie oouTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemMoHcTpanuu

Tabmuupel u cxemsl: «OKojoruueckue (HakTopel», «CBETOBOW CHEKTP», «IDKOJOTUYECKHUE TPYIIIbI
KUBOTHBIX [0 OTHOLIEHUIO K CBeTY», «TemIoKpoBHbIE >KUBOTHBIE», «XOJOIHOKPOBHBIE >KHBOTHBIEY,
«DU3NOJOTHYECKUE a/aNTallud >XKUBOTHBIX», «Cpeabl oOMTaHMS OpraHu3MoB», «buoiormueckue pUTMBDY,
«Kuznennsle Qopmbl pacteHuit», «OKuzHeHHble (HOPMBI JKUBOTHBIX», «IJKOCHCTEMA MIMPOKOIMCTBEHHOIO
neca», «9KOcHCTeMa XBOMHOro jeca», «llenn nuranusy», «XumHnyectBoy», «llapasutuzm», «KoHkypeHLIna»,
«Cumbmnosy, «KoMMeHcaIn3M.

Ob6opynoBanue: repObapuM pacTeHUH M KHUBOTHBIX, HPUCIOCOOJIEHHBIX K BIMSHUIO PA3JIMYHBIX
9KOJIOTMUECKUX (AaKTOpOB, TepOapuu CBETOJIIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI,
CBETOJIIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U  KOJUICKIUU
TEIUIOIIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX pAacTEeHU, dydesna NTHIl U 3Bepeil, repbapun pacTeHui,
OTHOCALIMXCS K rurpoduram, xcepoduram, me3oduram, KOMHATHBIE PACTEHHs JAHHBIX TPYIIH, KOJUIEKIIMU
KUBOTHBIX, OOMTAIOIIMX B pa3HbIX cpelax, repOapuu M KOJUIEKIIMM PACTEHUH W JKMBOTHBIX, OOJaJarolIuX
YepTaMu MPHUCIIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUH KHU3HH, repOapuul U KOJUIEKIIUN PACTeHUN U
KUBOTHBIX Pa3IMUYHBIX KU3HEHHBIX (OPM, KOJIJIEKIUU >KUBOTHBIX, YIACTBYIOLIUX B PA3IUUYHBIX OMOTHUYECKUX
B3aUMOJECHCTBUAX.

JlaGopaTopHas padora «BrisiBiIeHHE TPUCTTIOCOOICHUI OPTaHIU3MOB K BIIMSTHUIO CBETAY.

JlaGopaTopHas padora «BpIsiBIieHHE TPUCIIOCOOICHUN OPraHU3MOB K BIUSHHUIO TEMIIEPATypPbI».



JlaGopaTopHasi padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rus1 BUAOB M NOMYJIANMA

DKOJIOTHYECKHE XapaKTepucTUku mnomymsiuuu. [lomymsimuss kak Ouosornyeckass cucrema. Pounb
HEOJTHOPOJAHOCTH Cpefbl, (U3MUECKUX OapbepoB M OCOOCHHOCTEW OHOIOTHM BHIOB B (DOpMHpOBaAHHH
MIPOCTPAHCTBEHHON CTPYKTYphl momyasiuuid. OCHOBHBIE IMOKa3aTead MOMYJISIUU: YHUCICHHOCTh, IJIOTHOCTD,
BO3pACTHAsl U [10JIOBAsi CTPYKTYpa, pO’KIAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpALIUS.

Dkojorudeckasl cTpykrypa nonyiasiuuu. OleHKa YUCICHHOCTH Monyssiuu. JJuHamuka nomnynsuuu u eé
perynsauua. buortnyeckuii noreHuMan nomyinsauuud. MonenupoBaHue JuUHaMUKHM nonyissuuu. Kpusele pocra
qucleHHOCTH mnonynasiuuu. KpuBble BbDKHMBaHMS. Perynsuus 4MCICHHOCTH MONYJSIUN: poiib (hakTopos,
3aBUCSILUX U HE 3aBUCAILIUX OT INIOTHOCTH. DKOJIOTUYECKHUE cTpaTeruu BuaoB (r- u K-crparerun).

[TonsiTue 06 skonornyeckoil Huie Bujaa. Mecrooburanue. MHOromepHas MOJI€Ib SKOJIOTMYECKON HUIIN
JIx.M. XarunHcona. Pazmepsl skosiorndeckoit HUIIK. [loTeHnuanbHas u peaan3oBaHHask HULIY.

Bun xak cucrema momynsuuid. Apeanibl BUJOB. BUIbI M UX KU3HEHHBIE CTpaTerHU. DKOJIOTUYECKUE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTH MOBECHUS M MUTPALIUNA KUBOTHBIX. bronornueckre nHBa3uu 4yKepOJIHbBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4uHCOH.

Tabmuipl 1 cxembl: «IJKOJIOTMYECKHE XapaKTEPUCTUKHU HOMyssauun», «lIpocTpaHCTBEHHast CTpyKTypa
nomyJsiiumn», «Bo3pacTHbie mupaMuAbl MOMYISIHNY, «CKOPOCTh 3aCelIeHHs TOBEPXHOCTH 3eMITU Pa3IndHbIMU
opranu3zmamm», «Mojenb 3konornyeckort Humm Jx. M. XaTunHconay.

O6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopnasi pa6ota «[IpucmocoOaeHus CeMsSH PaCTCHHIA K PACCEIICHUIOY.

Tema 9. Jkoj10rus c0001IECTB. IKOJIOTHUECKUE CHCTEMBbI.

CoobmectBa oprann3MoB. bruorienos u ero crpykrypa. CBsizu MEXly OpraHu3MaMH B OMOLIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. JIx. Tencnum). DyHKIMOHANBHBIE OIOKHM OpPraHU3MOB B
HKOCHUCTEME: MPOAYIEHTbI, KOHCYMEHTBI, penyueHThl. Tpoduueckne ypoBHH. Tpoduueckue memnu M CeTH.
AOGuotuueckue 010ku sKocucteM. [[o4uBbl M Wbl B dKOcUcTeMax. KpyroBopoT BellecTB W MOTOK SHEPruu B
9KOCHUCTEME.

OcHoBHbBIE TOKa3aTeNH 3KOCHCTEMBbl. buomacca M mpoayKius. DKOJOTHYECKUE MUPAMUJIBI YHCE,
OMOMacChl U SHEPTHUH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpouxu.  @uykmyayuu.  HanpaBrneHHbIe
3aKOHOMEpPHBIE CMEHBI COO0IECTB — CykKieccud. llepBUuUHBIE M BTOPHYHBIE CYKIIECCUM U MX TNPUYHUHBIL.
AHTpONOreHHble BO3/EHCTBHS Ha cykneccud. KimmakcHoe coobmiectBo. buopasnooOpazue u moiHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

IIpuponHble dKOCUCTEMBI. JKocucmembl 03€p U pex. IKocucmemvl Mopell U OKeaHo8. IKOCUCTNEMbl
MYHOp, 1€C08, cmenetl, nyCmblHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpO’KOCHCTEMA. ArpoueHO03. Pasznuuns MeXIy aHTPOIOT€HHBIMH M
MIPUPOJAHBIMH SKOCUCTEMAaMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocucreMm. [opoackas ¢uopa u  dayna.
CunanTponu3auus Tropoickoil ¢ayHbl. buonormdyeckoe M XO3SHUCTBEHHOE 3HAYEHHME AarpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJEHCTBHI OpPraHW3MOB B 3KocucTeMax. Poib
KAcKaoHo2o 3¢hghexma u u006-30uduxamopos (Knouesvlx 6udo8) 6 hynkyuonuposaruu sxkocucmem. [lepenoc
SHEPTUH U BEIECTB MEXKTy CMEXHBIMU IKOCHCTEMaMHU. Y CTONYMBOCTh OPIraHU3MOB, MOMYJISINI U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3IEHCTBUM.

Mexanuzmbl  8030eticmeus  3a2pA3HEHULl PA3HbIX MUNO08 HA CYOOP2AHUBSMEHHOM, Op2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL 3KOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmeus. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX Y aHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencau.

Tabmuuer u cxemsl: «CTpykTypa OnoleHo3a», « IKocucTeMa HIMPOKOIMCTBEHHOIO Jiecay, « JKochucTeMa
XBOMHOrO Jnecay, «QPyHKIMOHAJIbHbIE TPYIIBl OpPraHU3MOB B 3KocucTeMe», «KpyroBopor BemiecTB B
skocucteme», «llemu mmTaHus (macTOMIHAA, JETPUTHASA)», «OKOJOTMYECKas MHUpaMuia YUCEI»,
«IKOJoTHYeCKass MHUpaMHuIa OMOMAacChl», «IKOJIOTHYECKass mupamuga sHeprum», «OOpazoBaHue 00J0TaY,



«IlepBuuHas cykueccus», «BoccTaHoBieHUE Jeca MOCHe MoXKapay, «IKOCHUCTEMA O3€pay, «ATPOLEHO3M,
«KpyroBopoT BelecTB U MOTOK SHEPTHH B arporeHosey, «IIpumepsl ypOboskocucTem».

O6opynoBanue: repbdapuy pacTEeHUH, KOJUICKIIMM HACEKOMBIX, dYydesia NTHI[ W 3BepeH, repdapun
KYJIbTYPHBIX M IMKOPACTYIIUX PACTCHHUH, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHnue u onucaHue ypoOoIKOCHCTEMBI».

JlaGopaTtopuas pa6ora «l3yueHue pa3HOOOpa3HWst MENIKHX IMOYBEHHBIX UYICHHCTOHOTHMX B Pa3HBIX
HKOCHCTEMAX .

IKCKypeusi «IKCKypcusi B TUIIMYHBIA OMOreoreHo3 (B ayOpaBy, Oepe3HsK, eNbHHK, Ha CyXOIOJIbHBII
WJIU TIOMMEHHBIN JIyT, 03€PO, OOJI0TO)».

IKCKypeHust «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SIICTBO)».

Tema 10. buocdepa — rinodanbHas 3KocUcTEMA

buocdepa — obmiennianerapHas 00o0uka 3eMiTu, I/ie CYIIECTBYeT WM CYIIeCTBOBajla XU3Hb. Pa3Butue
npeacTaBieHuil o ouochepe B Tpyaax J. 3rocca. Yuenne B. U. Bepnanckoro o 6uochepe. O6mactu 6mochepnr
u e€ cocraB. JKuBoe BemiecTBo OHochepbl U ero pyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUsI Onocdepsl. OcobeHHoCcTH Onochephl Kak TIIOOAIBHONW SKOCHCTEMBI.
JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTB W OMOreOXMMHUYECKHE IMKIBI (yriepoja,
azota). PutmMmuuHOCTh siBNeHuit B Onocdepe.

3oHanpHOCTE Omochepsl. [lonsatne o Owome. OCHOBHBIC OWMOMBI CYIIHM: TYHJApa, XBOWHBIC Jieca,
CMEIlIaHHbIE U UIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CAaBaHHbBI, IMYCTBIHU, TPOMUYECKUE JIeCa, BBICOKOTOPBS.
Knumat, pacTUTenbHbINi U )KMBOTHBIM MUP OMOMOB CYILIH.

Ctpykrypa 1 GyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOT0 MOTeHIMAaNa U OnochepHbIX QyHKIUH.

JdemMoHcTpanuu

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

Tabmumer u cxembl: «['eochepsr 3emn», «KpyroBopor azora B mpuponae», «KpyroBopor yriepoaa B
npupoae», «KpyroBopot kuciopoja B npupoze», «KpyroBopot Bojibl B mpupoje», «OCHOBHbIE OHOMBI CYIIIH,
«Knumatuueckue mosica 3emumn», «Tynapa», «Taiira», «Cmemannsiii jecy», «IIMpOKONIMCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «Ilyctoiusay, « Tponrueckuii gecy.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KHUBOTHBIX.

Tema 11. YestoBek M OKpYyKawIIas cpeaa

DKoJIOTUYEeCKHEe KPHU3HChI M WX TpUYuHBL. BoszneiictBue wenmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOM cpeabl. OXpaHa BOAHBIX pecypcoB. Paspymenue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHnenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA K KUBOTHBIM Mup. OXxpaHa pacTUTEIBHOTO U
KUBOTHOTO MHUpa. OCHOBHBIC TIPUHITUIIBI OXpaHbl pupoibl. KpacHbie kauru. Ocobo oxpaHsieMble MPUPOIHBIE
tepputopuu (OOIIT). boranuueckue cajbl U 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TPUHIMIBI  YCTOWYMBOTO Pa3BUTHS  4YEJIOBEUECTBA U  MPUPOAHL. PammonambHOE
IPUPOJIONIONB30BAHUE U COXpaHEHUe OHoorndeckoro pasHooOpasus 3emin. OOImuMe 3aKOHOMEPHOCTH
IJ1I00aJBHBIX KOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBUS.

Pa3Butve MeTOJOB MOHUTOPHHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemnvle
uccre0osanus nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOU sHepeemuke. buonocuueckoe
pasHoobpazue u oOuopecypcvl. Hayuonanohvie umgopmayuonHvle cucmemsl, obecneuusaiowue O00CMYn K
uHgopmayuu no cocmosHu0 OmMOeNbHbIX U008 u dKocucmem. OCHOBbI IKOpeaburumayuyu Kocucmem u
€cnocobos 60pboObL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpCKUX u HA3eMHbBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabnuiel 1 cxeMbl: «3arps3HeHre aTMocheps», «3arps3HeHne ruapocepb», «3arps3HEHUE MOYBBIY,
«[TapHukoBsIii 3¢ dexT», «Ocodo oxpaHseMble TPUPOJHBIE TEPPUTOPHIY, «MoIeaH YIpaBIIeMOTro MUPay.

Ob6opynoBanue: ¢poTorpaduu OXpaHseMbIX pacTeHUI U )KUBOTHBIX KpacHoli kuuru Poccuiickoit deneparum,
KpacHolt kaury pernosa.

INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
CPEJHET'O OBLIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI
@®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHHS 00YYaIOIIUMHUCS IPOrPaMM CPEIHEro
o0uiero o6pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.



B crpykType NMYHOCTHBIX Pe3yJbTaTOB OCBOEHHS IPOTrpaMMbl MO OMOJOIMU BBIAEIEHBI CIEAYIOIINE
COCTABIISIIOLINE: OCO3HAHHWE OOYUYAIONIMMHUCSH POCCUICKONW TIpa)XTaHCKOM HMIEHTHMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENENICHUIO, Haiuyue momusayuu K OOy4EeHHIO OMOJIOruw,
yenenanpasienHoe pazéumue BHYTPEHHUX YOEXKICHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAAULUI pa3BUTHS OUOJOIMUYECKOIO 3HAHMS, 20MOGHOCMb U CNOCOOHOCMb OOYUYAIOUIUXCS
PYKOBOJACTBOBATbCS B CBOEH JEATEIBHOCTU LICHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAaMH, INPUCYILIMMH CUCTEME
OMOJIOTNYECKOr0 00pa3oBaHUsA, HAIUYUEe NPABOCO3HAHUA HKOJIOTUYECKON KYIbTYpBl, CHOCOOHOCMU CMABUMb
L€ ¥ CTPOUTH KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHHUS IPOTrpaMMbl MO OMOJOIMM JOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C TPAJULHUOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMU,
UCTOPUYECKHMMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE IMpaBUJIaMH U HOpPMaMH
MOBEJCHUSI M CIIOCOOCTBYIOT TIPOLIECCAM CAaMOIO3HAHUS, CAMOBOCHHUTAHUS W CaMOPA3BUTHSA, Pa3BUTHA
BHYTPEHHEH INO3ULMM JMYHOCTH, NMAaTPUOTU3MA U YBa)KCHHs K 3aKOHY U IIPABOIOPANKY, YEIOBEKY Tpyla U
CTapUIeMy IOKOJEHHMIO, B3aUMHOIO YBa)K€HHUs, OEpPEKHOTO OTHOLIEHUS K KYyJIbTYpHOMY HACIEAHUIO U
TpaJuLAAM MHOTOHALMOHANBHOro Hapoaa Poccuiickoit denepanuu, Npupoae U OKpyXkKarolleH cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» J0JKHBI OTpakaTb FOTOBHOCTh U
CIIOCOOHOCTh O0OYyYaroIIMXCsl PYKOBOACTBOBATbCS C(POPMHUPOBAHHOW BHYTPEHHEM NO3MLUEH JHMYHOCTH,
CUCTEMOM  ILIEHHOCTHBIX  OpUEHTAallMi, TO3UTUBHBIX BHYTPEHHUX YyOE€XJIEHUN, COOTBETCTBYIOIIMX
TPaIULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PAaCIIMPEHNE KU3HEHHOTO OIbITA U OIbITA IS TeIbHOCTH
B IIPOLIECCE PEATN3aLMM OCHOBHBIX HAIPABICHUHA BOCIIUTATEIBLHOMN JAESITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaka1aHCcKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW IMO3UIMKA OOYYAOUIETocs KaKk aKTUBHOTO M OTBETCTBEHHOTO UJICHA
poccHiickoro o01ecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATENbHOCTH IPU CO3JaHUU Y4YeOHBIX IMPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIBHBIX 3314, BBITOJTHEHUN OMOJIOTUIECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPENEIIATh COOCTBEHHYIO MO3UIMIO 110 OTHOLIEHUIO K SIBICHUSM COBPEMEHHOM >KU3HU U
0OBICHATH €€,

YMEHHUE YUUTHIBATh B CBOMX JEHCTBHMSIX HEOOXOJMMOCTh KOHCTPYKTMBHOT'O B3aMMOJICHCTBUA J0JEH ¢
pa3HbIMH YOEKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSMU U COLMAJIBHBIM IOJI0XKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOIECCE COBMECTHOT'O BBINOJHEHMS YUEOHBIX, MMO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 33/a4, YBaXUTEJIbHOTO OTHOLIEHUS K MHEHUIO ONIOHEHTOB MPH OOCYXIEHUU CHOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPAXKTAHCKON HISHTUYHOCTHU, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Imepel PonmHOM, ropaoctu 3a cBoW Kpai, cBOO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOLLIOE U HACTOSIIEE MHOIOHAIMOHAIILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLICHHE K NMPUPOJHOMY HACJIEIHIO M NMaMATHHUKAM IPUPOJBI, NOCTHKEHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX, TPY/E;

CIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBIIEHHE M pa3BUTHE OMOJOTHH, TOHUMAHUS
3HaYeHUs! OMOJIOTMH B TO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'0 O0IIECTBA;

uzaelHas yOeXJIEHHOCTb, TOTOBHOCTh K CIYXEHHMIO M 3ammre OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyne0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HAa MOPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTENSAM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOIO IPHUHATHUSA
LIEHHOCTEN CEMENHOM )KU3HH B COOTBETCTBUHU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTEeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIIOYas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyZa, OOIIECTBEHHBIX OTHOILICHHIA;



IMOHUMAaHHE SMOLMOHAIIBHOIO BO3ACHCTBUS XKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHHWE MPOSBISITH KadecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnUTaHUSI, (POPMHUPOBAHUS KYJIbTYPbl 310POBbSI M JIMOUHMOHAJIBHOIO
0J1aronoJryyus:

MOHMMaHKME U peanu3alys 3J0pOBOro M 0e30macHOro odpasa XKHU3HH (30pOBOE MUTAHUE, COOIIIOJCHHE
TUTUEHUYECKUX TPaBUJI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHATUN U OTIbIXa, peryispHas (usmueckas
aKTUBHOCTbH), OCPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY H
[ICUXUYECKOMY 3710POBBIO;

MOHMMAHUE I[[EHHOCTM TPAaBWJ WHAWBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TIOBEICHUS B
CUTYALUSX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TMOCIICJCTBUI W HEMPHATHS BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS alIKOTOJis, HAPKOTHKOB,
KypeHus);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYJIOTI00HE;

TOTOBHOCTh K aKTHUBHOH JIEATEIILHOCTH TEXHOJIOTUYECKOW M COIMATIBLHONM HAMPABICHHOCTH, CIIOCOOHOCTH
MHULIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO BBIIIOIHATh TAKYIO J€ATEIBHOCTB;

WHTEpEC K Pa3IMYHbIM cdepaM MpodecCHOHATBLHON NeATSIBPHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oynyiieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;

7) 3K0JIOTHYECKOT0 BOCIINTAHUSA:

9KOJIOTMUYECKU 11€JIeCO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK MCTOYHMKY JKU3HM Ha 3eMile, OCHOBE €€
CYILIECTBOBAHMUS;

TIOBBIIICHUE YPOBHS 3KOJOTHYECKON KYJIbTYphI: MPUOOPETEHHUE OIbITA IUJIAHWPOBAHUS TMOCTYIIKOB M
OLICHKU UX BO3MOXHBIX IIOCIIECTBUM JIJIs1 OKPYXKAIOILLEH Cpebl;

OCO3HAHME TII00ABHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PelICHHUs;

CIOCOOHOCTH HMCIIONIB30BaTh NMPUOOPETaeMble MPU MU3y4YeHUH OWOJIOTUM 3HAHUS M YMEHUS MPU PEUICHUH
po0JIeM, CBS3aHHBIX C PAIIMOHAIBHBIM IPHUPOIONOIH30BAHIEM (COOIIOCHNE MPABUII IIOBEJCHHS B TIPHPOJIC,
HaIMpaBJIEHHBIX HA COXPaHEHUE PAaBHOBECHS B 9KOCHCTEMAX, OXpaHy BUAOB, IKOCUCTEeM, Orochepsl);

AKTUBHOE HENPUATUE ACHUCTBUM, NPUHOCAIIMX BpEH OKPYKAOWIEH MPUPOJHON Cpele, yMEHHUE
MPOTHO3UPOBATh HEONAroNMpUSTHBIE JKOJOTUYECKUE TOCIEACTBUS  MPEANPUHUMAEMBIX JIEHCTBUA U
MpeA0TBpaIIaTh UX;

HaJU4Yhe PA3BUTOIO SKOJOTMYECKOTO MBIIIICHUS, JKOJOTMYECKOM KYJIbTYpbI, OINbITA JEATEIbHOCTH
9KOJIOTUYECKON HAINpaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI UMHU B MO3HABATEIHbHON, KOMMYHUKATHBHON U
COLIMAIIBHOW MPAaKTHUKE, TOTOBHOCTU K YYAaCTHIO B NPAKTUYECKOW JI€ATEIbHOCTU SKOJOTMYECKOU
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W
OOIIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTe KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOW KYJIbTYpbl KaK CpEACTBA B3aUMOJECUCTBUS MEXKIY
JIFOJIBMH U TIO3HAHUS MUPA;

MOHUMaHUe creluUKU OMOJOTHUU KaK HAyKH, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU PAllMOHATHLHOTO
HAayYHOTO MBIIUICHHS], CO3/IaHUU LIEJIOCTHOTO IMpe/CTaBiIeHUs] 00 OKpYXKalolleM MHpE KaK O €IUHCTBE
MIPUPO/IBI, YETOBEKa U OOIIECTBA, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH TPOOJIEM COXPaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJIi COBPEMEHHON IMBUIIM3AIMU: 00ECTICUeHHs HOBOT'O YPOBHS
Pa3BUTHSI MEIUIIMHBI, CO3/IJaHNE MEPCIIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX PENIaTh PECYPCHBIC MPOOIEMBI
pa3BUTHS YETOBEUECTBA, MOMCKA MyTEH BBIXOJA M3 TIOOAIBHBIX JKOJIOTHYECKUX MPOoOJieM M 0OecredeHwHs
mepexoja K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIOJB30BAHUIO TMPUPOJHBIX PECypcoB U
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHUU OHMOJOTUYECKMX 3HAHMM B IIEJISAX TOBBIIICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHATBLHOW TPAMOTHOCTH OOYYaroIINXCS,
dhopmupyeMoit Ipu U3ydeHUH OUOJIOTHH;



MOHMMAaHHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIONIb30BaTh TONydyaeMble 3HAHUS Ui aHauu3a ©W OOBSCHEHUS SBJICHHHA OKPYXAIOMIET0 MHpa H
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHE JieJlaTh 000OCHOBAHHBIE 3aK/IFOUEHHUSI Ha OCHOBE HayuHbIX (aKTOB U
HMMEIOIIMNXCS JAHHBIX C LEIbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITE€JILHO HCMOJIb30BaTh OHOJIOTUYECKUE 3HAHHS Ui pelieHust mnpodiemM B
pEATbHBIX KU3HEHHBIX CHTYAITUIX;

OCO3HAHHWE IEHHOCTM HAyYHOM  JIeATENbHOCTH, TOTOBHOCTb OCYLIECTBISITH HPOEKTHYIO U
HCCIIE0BATENIbCKYIO S TEbHOCTh MHIUBUAYAIBHO U B TPYIIIIC;

TFOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH.

METANPEMETHBIE PE3YJIbTATbHI

MeTtanpeameTHble pe3ysbTaThl OCBOCHUS y4eOHOro mpeamera «buoJorusy BKIIOYAIOT: 3HAYUMBbIE IS
(GhOpMUPOBaHHUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEKIUCIHUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIeHaAyIHbIC
MOHATHSI, OTPAKAIOLIUE IEJIOCTHOCTh HAay4yHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SIBICHUE, MPOIECC, CHUCTeMa, Hay4dHBIA (akT,
MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHNe, Ha0II0IeHNe, U3MEPEHUE, IKCIIEPUMEHT
U Jpyrue); yHHUBEpCAJIbHBbIC Yy4eOHbIE JCHCTBUS (MTO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC),
oOecnieunBamomue  (GopmupoBaHue  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLUAIBHONH  KOMIIETEHIIUU
o0yJaromuxcs;  CIIOCOOHOCTh ~ OOYYalOIUXCSl  HCIIOJIB30BaTh  OCBOCHHBIC  MEXIHCIHUILTUHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpcajbHble YydeOHbIE NEHCTBUS B IO3HABATEILHOM M COIUAIBHOI
MPaKTHKE.

B pesynbrare uzydeHnus OMOJIOTMM HA YPOBHE CpeaHero odiiero odpa3zoBaHus y oOydaromierocs OyayTt
c(hOpMHUPOBAHBI TIO3HABATEIBHBIC YHUBEPCATbHBIC YUEeOHBIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIHHBIC
yueOHbIe IeUCTBUS, PETYIATUBHBIE YHUBEPCAIIbHbBIE YUeOHbIE EHCTBUS, COBMECTHAS JI€ATEIbHOCTb.

MerarnpeameTHbie pe3ysbTaTbl OCBOCHHS IMPOTPAMMBI CpeJHEro oO0Iero oOpa3oBaHMs TOJKHBI
OTpaXkaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a30BbIe JJOrHYecKHe AeHCTBHS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh MPHU OCBOCHUU 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaln3a, CHHTE3a, CPaBHEHUS,
Kiaccuukanuu, o0OOIIEHUsI), PACKPBIBATh CMBICI OHMOJOTHYECKUX TMOHATHM (BBIIETSATH MX XapaKTEPHBIE
MPU3HAKHU, YCTAHABIIUBATh CBA3M C IPYTUMH MOHATUSIMHU);

OTIpENENATh TENH JEeATeTbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX JOCTHXKEHHUS, COOTHOCUTH
pe3yabTaThl AEATEIbHOCTH C MOCTABICHHBIMU LESIMU;

HCIIO0JIh30BaTh OMOJIOTHYECKUE TTOHATHUS ISl O0BsICHEHUS (DAKTOB U SIBICHUH KUBOM MPUPO/IBI,

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEAyKTHBHBIC, 10 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHHUS;

MIPUMEHATh CXEMHO-MOJIEbHBIE CPEACTBA JUIsl MPEACTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOILUEHUU B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a Tak)Ke MPOTUBOPEYHI pPa3HOTO POJia, BBISBIECHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIAH peHICHUS TPoOJeMbl € Yy4E€TOM aHaIM3a MWMEIONIUXCA MaTepHAIbHBIX |
HEMaTepualbHbIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
MOCJIE/ICTBHI 1€ITEIbHOCTH;

KOOPJAMHHUPOBATh M BBHITIOJHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYAJIbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIeM.

2) 0a30BBI€e HCCJIEN0BATEIbLCKHE TeHCTBHS:

BJIQJIETh HAaBBIKAMHU YYEOHO-MCCIEAOBATEIBCKON W MPOEKTHON JEATEeTLHOCTH, HABBIKAMH DPa3pEIICHHs
mpo0sieM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITETIbHOMY IOMCKY METOJOB PEIICHHS MPaKTUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMS;

WCIIOb30BaTh PA3JIMYHbIE BUABI ACSITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpETaluH,
peoOpa30BaHMIO U TPUMEHEHHUIO B YIEOHBIX CUTYAIUSIX, B TOM YKCJIE TIPU CO3/IaHUH YUE€OHBIX M COIMATIbHBIX
MIPOEKTOB;



(bopMHpPOBATh HAYYHBIH THUI MBIIUICHUS, BIAJIETh HAYYHOH TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSIMH U
METOJAMU;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIC 33Ja4ll B OOPa30BaTENLHOW ICSTEIBHOCTH W IKU3HEHHBIX
CUTYyalUsX;

BBISIBIIITh [IPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJH3UpOBaTh 3ajady, BBIIBUTATh THUIOTE3y €6
pelIeHHsI, HAXOAUTh apTyMEHTHI JUISl I0OKa3aTebCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peleHus,

aHAJTM3UPOBATh IOJYYEHHBIE B XOJ€ PEUICHHS 3aaud pe3yJbTaTbl, KPUTHYECKH OIICHUBATh HX
JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBIISITh  IICJICHANIPABICHHBI  IOMCK [EpPeHOoca CPEICTB W CHOCOOOB  JEHCTBUS B
poecCHOHABHYIO CPey;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHYECKYIO 001aCTH KU3HEICSTEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJICH, NIPEIJIaraTh OPUTHHAIBHBIC ITOJIXO0/IbI U PEIICHHUsI, CTABUThH POOJIEMBI U 3a/1a4H,
JOMYCKAIOIIME aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HHPOpMAaIWU (TEKCcTe y4eOHOro mocoOus, HaydHO-
MOMYJISIPHOM JTMTEpaType, OMOJIOTUYECKUX CIIOBApSAX W CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHere), aHaIM3upoBaTh HHYOPMAIUIO pa3IHYHBIX BHIOB U (HOPM TPEICTABICHUS, KPUTHUECKU OLEHUBATD
€€ J0OCTOBEPHOCTh U HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTH 3aMPOCHl U MPUMEHSITH PA3IUYHbIE METOABI NMPH MOHCKE M OTOOpe OMOJIOTHYECKON
uHpOpMaIMY, HEOOXOJMMOH IS BBIMIOJIHEHUS YYSOHBIX 33/1a4;

npuodperaTh OTIBIT MCTIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPAaTh ONTUMANBbHYIO (OPMY NPEIACTABICHHUS OHOJOTHYECKOW HWH(pOpMAUu
(cxembl, TpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CpEICTBA IpH paboTe ¢ OMOIOTHYECKOW HH(OpMAITUCH:
NPUMEHATh XUMHYECKHE, (U3UYECKUE M MATeMaTUYeCKUE 3HAKW M CHUMBOJIBI, (hopMylibl, abOpeBuarypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJaJIeTh HaBbIKAMU pACIO3HABAaHUS W 3alIUThl HHpOpMaluu, WHPOPMALMOHHOM O€30MacHOCTH
JMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1) oOmenne:

OCYILECTBISATH KOMMYHHMKAIIMM BO BceX c(hepax >KU3HU, aKTUBHO y4acTBOBATh B AMAJIOTe UIIM IUCKYCCUHU
M0 CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKJIEHUS OTHOCHUTEIHLHO
BBITOJIHEHUS TpeAaraeMoi 3aJayy, YYUThIBaTh UHTEPECHl U COTIACOBAHHOCTH MO3UIMHA JPYTrUX YYaCTHUKOB
JMajiora Wik JTUCKYCCHH);

pacrio3HaBaTh HeBepOalbHblEe CpeACTBa OOLICHMs, IOHMMaTh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BOZHUKHOBEHUST KOH(DIMKTHBIX CUTYalllid, YMETh CMSTYaTh KOH(QIMKTHI X BECTH MIEPETOBOPHI,

BJIAJIeTh Pa3IMYHBIMU CIIOcOOaMU OOIIEHUS M B3aWMOJICHCTBHSA, TOHUMATh HAMEPEHUS IPYTUX JIIOJEH,
MPOSIBIISITh  YBAKHUTEIBHOE OTHOIIEHHE K COOECeTHWKY W B KOPpPEeKTHOH (opme QopMmymnpoBaTh CBOH
BO3PAXKECHHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eSITeJIbHOCTh:

MOHUMAaTh W HCIOJH30BaTh IMPEUMYIIECTBA KOMaHIAHONH W WHAMBHIYATbHON pPaOOTHI TPU PEIICHUU
Ouosiornyeckoil mpo0i1eMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHS I'PYNIOBBIX (OPM B3aUMOJEHCTBUS
IIpU pelIeHnr yueOHOH 3a/1auu;

BbIOMPATh TEMaTHKy M METO/bl COBMECTHBIX JEHCTBUH € Yy4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)X/IOTO YIeHa KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOW MIEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH JIEHCTBHS IO €€
TOCTFDKEHHUIO: COCTABIATH IUIAH JIEHCTBUM, pacTpenessiTh POJH ¢ YY9ETOM MHEHHMH Y4aCTHHUKOB, O0OCYXKIAaTbh
pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh KAaueCTBO CBOETO BKJIAJa W KaXIOT0 YYacTHHKAa KOMaHABI B OOIIMH pe3ylbTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;



MpeaiaraTb HOBBIE MPOEKTHI, OLEHUBATH MJIEHU C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMUECKOE MTOBEJICHNE B PA3JIMYHBIX CUTYAIUAX, IPOSIBISATH TBOPYECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranusanus:

HCIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS [ BHISIBIICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U YU€OHBIX
CUTYaIHIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHMI LIEJEBbIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JEUCTBHUAX U
IIOCTYIKaX 110 OTHOIIEHUIO K KUBOI PUPOJE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOILIKX;

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENbHYIO JI€ATEIbHOCTh, BBISBIATH MPOOJIEMbI, CTAaBUTh H
(dbopMynHpoBaTh COOCTBEHHBIE 337]a4l B 00Pa30BATEIbHOMN NEATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIFHO COCTABJIATH IUJIaH PEIIeHUsl MPOoOJIEeMBbl ¢ YYETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTCHHUI;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKH y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOM JPYIUIIMU B Pa3HBIX O0JIACTAX 3HAHUH,
MTOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBHI B JCSATEIHHOCTh, OIICHUBATH COOTBETCTBHUE
pe3yIbTaTOB LIEJISIM;

BJIQJICTh HABBIKAMM I1O3HABATEIbHOM pediIeKCHMH KakK OCO3HAHUS COBEPIIAEMBIX JICUCTBUH U
MBICITUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB M OCHOBAHHI, MCIOJNB30BaTh MPUEMBI PEIIEKCUH M OLICHKH
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEITEIILHOCTH;

3) npuHATHE ceds1 U APYTUX:

MPUHUMATH ce0s1, TOHMUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'yMEHTHI APYTUX MPU aHAJIU3€E PE3YJIbTATOB JI€ATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH JIPYTOT0 YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ysbTaThl OCBOEHMs COAEp:KaHUSA ydyeOHOro mpeamera «buosnorus» Ha yriayOIE€HHOM
YPOBHE OPUEHTHPOBaHbI Ha oOecrieueHre NpoPpUILHOro 00yueHus odydaromuxcsa ouogoruu. OHU BKIIOYAIOT:
crenuduueckue s OMOJIOrMH Hay4YHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEWCTBUN 110 OCBOEHUIO, MHTEPIIPETALIUN
U TpeoOpa3oBaHMIO 3HAHUM, BUJABI JEATENbHOCTH IO IOJYYEHHIO HOBBIX 3HAHUM M HX MPUMEHEHHIO B
Pa3IMYHbIX y4eOHBIX, a TAKXKE B PEaJIbHBIX KU3HEHHBIX cUTyalusx. [IpenMeTHble pe3yapTaThl IPEICTaBIECHbI
10 TOJaM U3Y4ECHHUS.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» B 10 kaacce n0MKHbBI OTPAKaTh:

c(OPMHPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOIUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa, B MO3HAHWU 3aKOHOB MPHUPOJIbI U PEIICHUU MpoOJeM paloHaIbHOTO
IPUPOJIOTIONB30BAHUS, O BKJIA/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

BJIAJICHHE CUCTEMON OMOJIOTMYECKHUX 3HAHHWH, KOTOpasl BKJIFOYAET: OCHOBOIOJAraroIlue OUOJIOrHYECcKUe
TEPMUHBl W  TOHATUSA  (KWU3Hb, KIETKa, OpraHu3M, MeTa0oIu3M, TOMEOCTa3, CaMOperyJsiLus,
CaMOBOCITPOM3BE/IEHNE, HACJIEICTBEHHOCTh, H3MEHYHMBOCTb, POCT M pa3BUTHE), OMOJIOTHMYECKHE TEOPHUU
(xnerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas Te€opus Hacl€ACTBEHHOCTH T.
Moprana), yuenus (H. U. BaBunoBa — o neHTpax MHOTooOpa3usi U IPOMCXOKIEHUSI KYJIbTYPHBIX PacTeHU),
3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB MEPBOTO IOKOJEHMS, PpACIIEIUIEHUs, YHCTOTHI TraMeT, HE3aBHCHUMOTO
HacnenoBanus . MeHnzens, roMOJOTHYECKUX DsIOB B HacieAcTBeHHOM u3MeHunBoctu H. U. Basuiosa),
MPUHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4HOT'O TO3HAHMUSI, UCIIOJIb3YEMbIX B OMOIOTHYECKUX UCCIIEeI0BAaHUSIX
KHBBIX 00BEKTOB (OMUCaHNE, U3MEPEHHE, HAOIOICHHE, YKCIIEPUMEHT);



YMEHHE BbIIETATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U AYKAPUOT, OJHOKJIETOUHBIX
Y MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIe OaKTepuil, rpruOOB, paCTeHUA, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS
OpPraHOB U CHUCTEM OPraHOB PAaCTEHHIl, )KUBOTHBIX, YEJIIOBEKA, TPOLIECCOB JKU3HEIEATEIbHOCTH, IPOTEKAIOIIUX B
OpraHu3Max pPacTeHH, )KUBOTHBIX U YENIOBEKa, OMOJOTUYECKHUX IMPOIECCOB: 0OMEHa BemecTB (MeTabonms3m),
MpeBpalIeHUs] HHEPruH, OpOKeHUs, aBTOTPOGHOr0 M TeTepOoTPOPHOro THUIIOB MUTaHUSA, (POTOCHHTE3a U
XEMOCHHTE3a, MUTO03a, MeH03a, TaMeTOreHe3a, SMOproreHe3a, NOCTIMOPHOHAILHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHIUBUAYAIIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHEe3a), B3aUMOJCHCTBUS F€HOB, IeTepO3nca, UCKYCCTBEHHOTO
otbopa;

yYMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY OpraHOMJaMH KIETKH U X (PYHKIUSMHU, CTPOCHHEM KJIETOK
pa3HbIX TKaHEH U X QYHKIUAMHU, MEXITY OpraHaMH U CUCTEMaMH OPTraHOB y PacTEHUH, )KUBOTHBIX U YeJIOBEKa
U X QYHKIUSAMHU, MEXKIY CUCTEMaMH OPraHOB M MX (QYHKIUSMHU, MEXKIY dTanamMu oOMeHa BEIIeCTB, dTalaMu
KJICTOYHOTO NHMKJA M JKU3HEHHBIX IUKJIOB OPTaHM3MOB, dTalaMd 3MOpPUOHAIBHOTO PA3BUTHUS, TEHOTUIIOM MU
(dheHoTunom, GeHOTHIIOM U (DAKTOpaMHU CPeabl OOUTAHMS;

YMEHHUE BBISABIISATH OTJIUYMTENIbHBIC NMPHU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTEHUH, KUBOTHBIX U
YeNoBeKa;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJHUKY
IUIS TOKa3aTeJNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX IPYIII;

YMEHHE pelarh OHOJOTMYECKHE 3a/ayd, BbIABIATh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXIY
UCCIIeTyeMbIMU OWOJIOTMYECKUMHU TMPOIIECCAMU U SIBIICHUSMH, JIeJaTh BBIBOJBI M MPOTHO3bI HA OCHOBaHHUH
MIOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATh Ja0OpaTOpHbIE M MPaKTUYECKHUEe paboThl, CcOOM0aTh MpaBHia MpU padboTe C
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHE BBIJIBUraTh THIIOTE3bI, MPOBEPITh UX IKCHEPUMEHTAIBHBIMU CPEICTBAMU, (HOPMYIHUPYS LENb
UCCIIEIOBaHMsI, aHAIM3UPOBATh NOJyYEHHbIE PE3YJIbTAThI U JI€JaTh BbIBOJBL;

YMEHHE Yy4acTBOBAThb B y4eOHO-HCCIIEOBATENBCKON paboTe Mo OWOJIOTUH, SKOJOTHH U MEAUIIMHE,
MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, U MyOIMYHO MPEACTABIATH MOJTYYCHHBIC PE3yNIbTaThl Ha
YUYEHUYECKUX KOH(DEPEeHIIMSIX;

YMEHHE OLIEHUBATh 3TUYECKUE ACTIEKTH COBPEMEHHBIX HCCIICAOBAHUHI B 00JIaCTH OMOIOTHH ¥ METUIIMHEI
(KIOHUpOBaHME, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBlI€HHOE H3MEHEHHE TeHOMa U CO3/aHue
TPaHCTE€HHBIX OPIaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIA BbIOOp Oyaymiell mpodeccuoHanbHOM NeSATeNbHOCTH B 00JacTu
OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJOIMH, BETEPUHAPHH, CEIIbCKOIO XO34HCTBA, MUIIEBOW MPOMBIIIIEHHOCTH,
yrIIyOJsTh MO3HABATENbHBINA HHTEPEC, HAPABJICHHBIH Ha 0CO3HAHHBIM BBIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJKEHHE OMOJIOTHYECKOT0 O0pa30BaHMS B OpPraHM3AlMsIX CPEIHEro NMPOPECCHOHAIBHOTO M BBICIIETO
o0Opa3oBaHMUsI.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 11 kaacce nOMKHbBI OTPAKaTh:

c(OPMHPOBAHHOCT 3HAHUM O MECTE U POJIM OMOJIOIMU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHbl MHpA, B IIO3HAHUM 3aKOHOB MPHUPOABI U PELICHUU
HKOJIOTHYECKUX MPOOIJIEM YETIOBEYECTBA, a TAKXKE B PELICHUH BOMPOCOB PALMOHAIBHOTO MPUPOIOTOIb30BaAHUS,
U B (OPMHPOBAHMHM LIEHHOCTHOTO OTHOILIEHHUS K IMPHPOJE, OOIIECTBY, YENOBEKY, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE ONOJIOTHH;

YMEHHE BJIaJI€Th CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OINpEAENeHUS U MOHHMaHue
CYIIHOCTH OCHOBOIOJIAraloIuX OHWOJIOTHYECKUX TEPMUHOB M TOHATHH (BUZ, B3KOCHUCTeMa, Ouocdepa),
Ouosoruueckue Teopuu (dBostoliMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAsl TEOpUs HBOJIIOLNHU), yueHus (A.
H. CeBepuoBa — o0 myTsaXx W HampaBleHHsx sBoiounu, B.WM. Bepnanckoro — o Ouocdepe), 3aKoHbI
(remetnueckoro paBHoBecus JIx. Xapau u B. BaitnOepra, 3aponpimeBoro cxoactsa K. M. bapa), mpasuna
(vunumyma 1O. JIubuxa, sKoJOrMuYeCKOW NHpaMUIbl 3HEPruM), TUnotTessl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHUE BJIAJETh OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUS, HCIOJIB3YEeMBIMH B OHOJIOIMYECKHX
UCCIIEIOBAHUAX KHUBBIX OOBEKTOB U DJKOCHCTEM (OMHCaHME, H3MEpeHHe, HaOII0JeHHe, HKCIEPUMEHT),
croco0aMH BBISIBIIEHUS U OLIEHKU aHTPOTIOT€HHBIX M3MEHEHHUH B IPUPOJIE;

YMEHHE BBIACNATh CYLIECTBEHHbIE IPU3HAKU: BHUAOB, OHOrEOLEHO30B, AKOCHUCTEM U Ouochepsl,
CTa0WJIM3UPYIOIIETO, JBUXKYIIETO M  Pa3pbIBAIOLIETO E€CTECTBEHHOro O0TOOpa, alIoNnaTpu4yeckoro u
CUMIIAaTPUYECKOTO BHMJI000PAa30BaHUS, BIUSHUS JBIKYIIUX CHUJ JBOJIOUMHM Ha TeHO(OHJ MOMYJISIUH,



IPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHus, 4epellOBaHMs HAINPABICHUM 3BOJIOLMH, KPYroBOpOTa
BEILECTB U ITIOTOKA YHEPTUU B DKOCUCTEMAX;

YMECHHME YCTAHABIMBATH B3aMMOCBA3M MEXAY IPOLIECCAMH DBOJIOLMH, [BIXKYIIUMU CHIIAMHU
aHTPOIIOTeHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPUCIOCOOTICHUSIMHI K HUM OPTaHU3MOB;

YMEHUE BBIABJIATh OTJIMYUTENIbHBIE MPU3HAKU >KUBBIX CHUCTEM, MPHUCIIOCOOJEHHOCTb BUAOB K Cpene
oOuTaHus, aOMOTHMYECKMX U OHOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€H OpraHM3MOB B
cooO11ecTBax, aHTPOIIOT€HHbIX U3MEHEHHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIONIME APTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U CHMBOJHUKY
JUIA J1I0Ka3aTeabCTBA POACTBA OPIaHM3MOB PAa3HBIX CHCTEMAaTHYECKUX TIPYII, B3aHUMOCBSA3M OPraHU3MOB U
cpeabl OOWTaHUS, €JUHCTBA YEIOBEYECKHX pac, HEOOXOAMMOCTH COXpAaHEHHs MHOrooOpasusi BHIOB U
HKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHUS IPUPOJBI U YEJIOBEUYECTBA;

yMEHHE pemaTh OHOJOrMYecKHe 3a7adyd, BBIABIATh TNPUUYMHHO-CICACTBEHHBIC CBS3H  MEXIY
UCCIIelyeMbIMH OMOJIOIMYECKMMHU MPOLIECCAaMM M SIBJICHUSAMM, JIeaTh BBIBOJbl M IPOTHO3bl Ha OCHOBAHUU
IIOJIyYEHHBIX PE3YJILTATOB;

YMEHHUE BBINOJHATh JA0OpaTOpHBIE M IpakTHYecKHe paldoThbl, coOMI0JaTh MpaBwia Ipu paboTre ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, NPOBEPSTHh MX IKCIEPUMEHTAIbHBIMU CpEICTBAMM, (GOPMYIHUPYs LEb
HCCIIEA0BAHMS, AHAIIM3UPOBATh IOJyYECHHBIE PE3YJIBTATHI U JCJIaTh BHIBOJBL,

YMEHHE Yy4acTBOBaTh B Y4YeOHO-HCCIIEZOBATENILCKOM paboTe Mo OHOIOTHMH, SKOJOTUM M MEAMLUHE,
MPOBOJIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, U MYOIMYHO MPEACTABIATH MOITYYEHHBIC Pe3yIbTaThl Ha
YUEHHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLICHUBATh I'MIIOTE3bl U TEOPUM O IIPOUCXOKICHHUH JKU3HM, YEIOBEKAa M 4YEJIOBEYECKHX pacC, O
IPUYMHAX, IOCTIEICTBUAX U CIIOCO0aX MPeI0TBpaILeHHs I100aIbHbIX U3MEHEHUI B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccHOHATbHOW AEATENBHOCTH B OOJIACTH
OMO0JIOTMH, 3KOJOTMM, MPUPOJOIOIB30BaHMS, MEAMLMHBL, OHMOTEXHOJOTHH, IICUXOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'O XO3SICTBa, MUIIEBONW MPOMBIIIIEHHOCTH, YIIyOIsSTh O3HABATEIbHbIM UHTEpEC, HAIIPABJICHHBIM Ha
OCO3HAHHBIM BBIOOpP COOTBETCTBYIOIIEH mpodeccu M NPOAOCIDKEHHE OHOJIOTMYecKOoro oOpa3oBaHMs B
OpraHM3alMsIX CPeIHEro NpohecCUOHaIbLHOTO U BBICILIEr0 00pa30BaHMsL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
No KosnuuectBo
HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl 4ACOB

1 buosnorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3Y4YECHHE 2
3 buonorus kneTku 2
4 XHUMHUECKasi OpraHu3alys KISTKU 10
5 CrpoeHue u pyHKIMU KIETKU 8
6 OOMeH BelecTB U MpeBpallleHue SHEPTUU B KIIETKE 9
7 HacneactBennas nundopmarius u peanusaius e€ B KIETKe 9
8 JKW3HEHHBIN IIUKII KJIETKH 6
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17
10 Pa3sMHOkeHHUE U pa3BUTHE OPraHU3MOB 8
11 ['eHeTHKa — HayKa O HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPTraHU3MOB 2
12 3aKOHOMEPHOCTH HACIEJICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eneTnka yenoBeka 3
15 Cenekiusi OpraHU3MOB 4
16 broTexXHONOTHs U CUHTETHYeCKast OMOJIOTHs 4
17 PesepBHOE Bpemst 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

Ne HanmenoBaHue pa3ie/ioB U TeM NPOrpaMMbl KoanuectBo
4acoB
1 3apoxaCHUE W PA3BUTHE YBOJIFOIIMOHHBIX MTPEACTABICHUA B OMOJIOTHI 4
2 MuUKpO3BOTIOLHUS U €€ PEe3yJIbTaThI 14
3 Makpo3BOIIOLIHS U €€ PEe3YJIbTaThI 6
4 IIpoucxoxaeHue u pa3BUTHE )KU3HU HA 3eMIIe 15
5 IIpoucxoxaeHue yeaoBeKka — aHTPOIOTeHEe3 10
6 Dkomnorus — HayKa O B3aUMOOTHOMICHNAX OPraHU3MOB 1 HalOPraHN3MEHHbIX CHCTEM 3
C OKpYXarollen cpeion

7 Opranu3mel 1 cpesia OOuTaHHs 9
8 OKoJ0rusi BUJ0B U NOMYJISILUMA 9
9 DKOI0rus COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12
10 brocdepa — rmobanpHas skocucTema 6
11 YennoBeK M OKpyXkarolas cpeia 6
12 PesepBHOE Bpems 5
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KTII no 6uosornu (yriayoaenHoe nzydenue) niiasi 10 kiaacca

Ne Tema ypoka Jdara nuzyyenus
10 TUTaHY (hakTudecKku

1 buonorus kak KOMIUIEKCHasI HAyKa M KaK 9acTh COBPEMEHHOTO 00IIecTBa

2 JKuBble cucTEMBI M X CBOMCTBA

3 YpoBHeBas opranu3anus KUBbIX CUCTEM

4 WcTopust oTKpbITHS U U3ydeHUs KieTku. Kietounas reopust
Metoapl MOJIEKYJIIPHOH U KJIeTouHOM Ounojyoruu. [Ipaktuueckas padora

5 «3yueHne MeToI0B KIETOYHOM Oronoruu (xpomartorpadus,
anexTpodopes, nuddepennuanbaoe nenTpudyruposanue, [TLP)»

6 XUMHUYECKUNA COCTAB KIIETKU

7 MunepanbHbIe BEeUIecTBa KJIETKH, UX OMOJIorn4ecKas poJib

2 Oprannyeckue BemecTBa Kietku — oOenku. Jlaboparopuas pabora
«OO0HapyxeHHe 0eIKOB ¢ MOMOUIbI0 KAUeCTBEHHBIX PEaKIIUM»

9 CoiicTBa, knaccuduxaiys 1 GyHKIUN OEITKOB

10 Oprannueckue BelecTBa KJIETKH — YIIJIEBObI

11 Oprannueckue BemecTBa KJIETKH — JIMIHIbI

12 Hyxnennossie kucnorsl. JIHK u PHK.

13 Crpoenue u pynkunu ATO. [pyrue nykneozunrpudocdarsr (HTD)

14 CexsenupoBanue JJHK. MeToipl reHOMUKH, TPAaHCKPUIITOMUKH,
MIPOTEOMHKHU

15 MeTo/1bI CTPYKTYPHOM OUONIOTHH

16 Tunsl kietok. [IpokapruoTnyeckas KieTka

17 Crtpoenue sykapuotuyeckoil kinetku. Kinerounas memOpana.
[uTommazma

13 JlabopaTtopHas pabota «Ilnazmonu3 u Aemia3mMoin3 B paCTUTEIbLHON
KIIETKE»

19 OpnHoMeMOpaHHbIE OPraHOM bl KJIETKH.

20 [TonyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPUHU, TUTACTUIBI

21 JlaGoparopHasi paboTa «BKIIIOUEHUS KIETKI

22 Crpoenue u GyHKIUH s17ipa

23 [IpoBepounas pabora «CTpoeHUE KIETKI»

24 CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SyKapuOT

75 AcCCUMUIISIIINS U TUCCUMMIISIIUSL — JBE CTOPOHBI MeTabonmu3ma. THIIbI
oOMeHa BEIIECTB.

26 depMeHTaTUBHBIN XapaKTep peakiuil KIETOYHOro MeTabommn3ma.

27 ABTOTpOGHBIN TUII OOMEHA BELECTB

28 dortocuHTE3

29 Xemocunres. JIJaboparopuas pabota «CpaBHEHHE TPOIIECCOB
(hoTOCHHTE3a U XEMOCHUHTE3a)

30 AHasrpobHbIe opranu3Mbl. Buasl 6poskenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U IBIXAHUS

31 AdpoOHBIE OPraHU3Mbl. DTalbl SHEPTETHUECKOr0 0OMEHa

3 DHeprust MeMOpaHHoro rpaaueHTa npotoHoB. Cuntes AT®: pabora
npoToHHOU AT®-cuHTa3bI

33 Peakuuu MatpuyHOro cuHTE3a




34

Tpanckpunuus — marpuusbii cuate3 PHK

35 Tpancnsmus u e€ 3Tarnbl

36 Konuposanue amuHokucnot. Posb pubocom B GrocunTese O6enka

37 Opranuzanys reHoMa y NpoKapuoT U 3YKapuoT

38 MouekynsipHble MEXaHU3MBbI SKCIIPECCUM I'€HOB Y 3YKapHOT

39 Bupycbl — BHeKIeTOUHbIE (POPMBI dKU3HU U OOJIUTaTHBIC TTAPA3UTHI.
[TpakTuyeckas padora «CozaHue MOJEIIN BUPYCa»

40 BupycHbie 3a001¢BaHus Y€I0BEKA, )KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B OMOJIOTMH U MEIUIIUHE

42 JKu3HEeHHBIN HUKI KIIETKHA

43 Martpuunsii cunres3 JTHK

A4 Xpomocomsl. JTabopatopHas padora «M3ydeHne XpoMOCOM Ha TOTOBBIX
MHUKpOIpernaparax»»

45 Jlenenue KIETKH — MHUTO3
Tumns! knetok. Kapuokunes u nurokunes. JlaboparopHas padora

46 «Habnronenrne MuTo3a B KJIeTKaX KOHYHMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax)»

47 Perynsus ;kM3HEHHOTO IIUKJIA KJIETOK

48 Opranusm Kak eMHOE 11EJI0€

49 Txanu pactenuii. JlJaboparopras padota «3yuenue TkaHel pacTeHUn»

50 Tkanu )kMBOTHBIX U yenoBeka. JlabopaTopHas padota «/3yuenue Tkanei
KUBOTHBIX)»

51 Opransl. Cucremsl opranos. Jlaboparopnas padota «/3ydyenne opranoB
IIBETKOBOT'O PACTEHUS»

52 Ormopa Tena opraHu3MoB

53 JIBM>KeHHE OpraHu3MOB

54 [Intanue oprann3sMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. [IHMIIeBapuTeNnbHas cucTeMa
4eJioBeKa

56 JlpIxaHue opraHu3MoB

57 JlbIxaHue MO3BOHOYHBIX JKUBOTHBIX M YeJIOBEKa

58 TpancnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cucTtemMa M03BOHOYHBIX JKHUBOTHBIX M YeJIOBEKa

60 Brigenenue y opranusmos

61 3amura y OpraHu3MoOB

62 NMMyHHas cuctema 4enoBeka

63 PaznpaxxuMoCTh U perynsuus y OpraHu3MoB

64 ['ymoparnbHast perymsiys 1 YHIOKpUHHAs CHCTeMa )KUBOTHBIX U
YeJI0BEKa

65 @DopMbI pa3MHOKEHUSI OPTaHU3MOB

66 [TonoBoe pazMHOXeHHE

67 Melio3
I"ametorenes. OOpa3zoBaHue U pa3BUTHE TIOJOBBIX KIIeTOK. JlabopaTopHas

68 pabota «/3ydueHue cTpoeHHs MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpenaparax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3




70

3a1<nazu<a OpraHoB U TKaHEeH 13 3apOJAbIIICBBIX JIUCTKOB

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas pabota «BrisiBIeHHE

71 .
IIPU3HAKOB CXOJCTBA 3apO/IbIIIel TO3BOHOYHBIX JKUBOTHBIX»

7 Pa3zmuoxxenue u pazButue pacrenuil. JJaboparopnas pabora «CtpoeHue
OpPraHOB Pa3MHOXEHHUs BBICIIMX PACTCHUI»

73 Hcropust cTaHOBIICHMS U pa3BUTUS FEHETUKH KaK HAyKU

74 OcHOBHBIE IOHATHS U CUMBOJIBI reHeTUKH. JlabopaTopHas pabora
«/lpo3oduia kak 00bEKT T€HETUYECKUX UCCIIETI0BaHUI»
3aKOHOMEPHOCTH HaclleIoBaHMsl TpU3HaKoB. MoHOruOpuIHOE

75 ckpeurBanue. [Ipaktuueckas pabota "M3ydeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKpEIMBaHUs Y 1p0o30¢puiibl"

76 [uTonornyeckue 0CHOBbI MOHOTMOPUIHOIO CKPEIIMBAHMUS

77 AHanuzupyroliee ckpenmpanue. Hemomnoe 1oMuHupoBaHue

73 Jurndpunnoe ckpeuuBanue. [Ipaktuueckas padora «M3ydyenue
Pe3yIbTATOB TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIBI»

79 I{uTonoruyeckre OCHOBBI AUTUOPHIHOTO CKPEIMBAHUS

80 CuerieHHOE HaclleZJOBAaHUE TPU3HAKOB

81 XpOMOCOMHAs TEOpHsl HACIIEICTBEHHOCTH

82 I'eneTuka nomna

83 T'enoTun Kak 1eJI0CTHASA CUCTEMA

84 ['eHeTHMYECKMIT KOHTPOJIb PA3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA

85 V3MeH4YnBOCTh IPU3HAKOB. BUIbI H3MEHYMBOCTH

86 MonudukanronHas N3MEHYHBOCTh
BapuanmonHslii psit 1 BapuannoHHas Kpusas. JlaboparopHas pabora

87 «HccnenoBanue 3akoHOMEpHOCTEN MOJIU(DUKAIIMOHHON N3MEHUYUBOCTH.
[TocTpoeHne BapHallMOHHOTO psiia M BAPUALIMOHHON KPUBOW»

88 I'enoTunuyeckas n3MeHUNBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb

89 MyTarmoHHasi U3MEHYUBOCTh

90 3aKOHOMEPHOCTH MYTAllMOHHOT'O IPOLECCa. DNUTCHETHKA U
SIUT€HOMUKA

91 I'eneruka yenoseka. [IpakTuueckas padota «CocTaBieHHE U aHAIIN3
POIOCIOBHON»

92 Meroasl MEUIIMHCKOW TEHETUKH

93 3HaueHue MEeIMLUNHCKON T€HETUKY B IPEIOTBPALLICHUH U JICUEHUU
TeHETHYECKUX 3a00JeBaHU YeI0BeKa

94 OcHoBHbIe OHATHS cenekuuu. JlabopaTopHas padora «M3yuyeHue
COPTOB KYJbTYPHBIX PaCTEHUH U MOPOJ] JTOMAIIHUX KUBOTHBIX»

95 Mertoapl ceneknnoHHo# padoTsl. JlabopaTopHas pabora «M3yueHue
METOJIOB CEJIEKIIMH PACTEHUI»

9% JIOCTHIKEHHSI CeNeKIIMU pacTeHUH U )KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHHe, N3y4EHHE U UCTI0JIb30BAaHUE TEHETUYECKUX PECYPCOB

98 buorexHonorus kak Hayka U OTpacib Ipou3BoacTBa. [IpakTnueckas
pabota «M3ydyeHre 00beKTOB OMOTEXHOIOT I

99 OCHOBHbBIE HANPaBJICHHUS] CHHTETUYECKON OMOJIOTHH

100 | XpomocoMHas U TeHHas WHXKeHepus. MeTuuHCKue OMOTEXHOIOT U

101 | HroroBast KOHTpoOJIbHAs paboTa
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U3Yy4eHUE
KTII no 6uosiornu (yriayosenHoe uzydenue) ajas 11 kiaacca
Ne Tema ypoka Jara usyuenus
110 IIJIaHy (akTuuecku
1 OomtonmonHas teopus Y. /lapsuna 01.09.25
2 JIBroky1me cuiibl 3BoJonuu BUAoB no Y. JlapBuny 04.09.25
3 Bbopb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN M MCKYCCTBEHHBIM 0TOOD 04.09.25
4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH IBOJIIOLIUU 08.09.25
5 DTanbl 3BOJIIOIIMOHHOTO MPOIIECCa: MUKPOIBOIIOLMS U MAKPOIBOIFOLIUS 11.09.25
6 [Tonynsiuus — sneMeHTapHasi €IMHUIA YBOTIOLIUT 11.09.25
3akoH reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.
7 JlaboparopHasi paboTa «BbIsIBIICHHE U3BMEHYUBOCTH Yy OCOOEH OTHOTO 15.09.25
BUJIA»
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUU 18.09.25
9 Dddext ocnoBarens. I ekt OyTHUIOUHOTO TOPIBIIIKA 18.09.25
10 Murparuu. M3onsiuu nonynsiuii: reorpadudeckas, Onoiornyeckas 22.09.25
11 EctecTBeHHbI 0TOOpP — HAMpaBISIOUINI (PaKTOP IBOIIOIUU 25.09.25
12 [TonoBoit oT60p 25.09.25
[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIUH.
13 JIaGoparophas pabota «/3ydenne apoMop}o30B 1 naHOAANTALNAN Y 29.09.25
pPaCTeHMI U KUBOTHBIX)»
[Tpumeps! npucnocobaeHUi y Opranu3MoB: MOP(OIOTHIECKHE,
14 ¢dusnonornueckue, OMOXMMHUIECKUE, TIOBeIeHUYeckue. JlaboparopHas 02.10.25
pabota «lIpucrnocobaeHust OpraHu3MOB M UX OTHOCHUTENbHAs
11e71eCO00Pa3HOCTh)
15 Bun, ero kpurepuu u ctpykrypa. JlaboparopHas pabota «CpaBHeHUE 02.10.25
BUJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPUIO»
16 Crpykrypa BUJa 06.10.25
17 Bunioo6pa3oBanue Kak pe3ynbTaT MUKPOIBOIIOLUI 09.10.25
18 CBs13b MUKPO3BOJIIOIMH U SITUAEMHUOJIOTHH 09.10.25
19 MaxkpoaBosmtonus. [TaneoHToI0rnuecKrne METO bl U3YUYE€HHUS IBOJIIOLNH 13.10.25
20 buoreorpaduueckue METObI U3YUYEHHUS IBOJIIOLIMU 16.10.25
71 OMOPHOIOTrHYECKHUE U CPABHUTEIBLHO-MOP(OIOrHIE€CKUE METOIbI 16.10.25
U3Y4EHHsI SBOJIIOLIUH
2 MorexyssipHO-TeHeTHUeCK1e, ONOXMMHUYECKHE U MaTeMaTUYeCKHe 20.10.25
METO/Ibl U3yUYEHHSI 3BOJTIOLUU
23 OO6111e 3aKOHOMEPHOCTH IBOJIIOLINH 23.10.25
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIFOLIUN 23.10.25
25 HayuHble runore3sl IpOMCX0KIEHUS )KU3HU Ha 3emiie 27.10.25
26 JloHay4HBI€ IPEACTABICHUS O 3aPOKICHUN KU3HU 06.11.25
27 OcHOBHBIE 3Tallbl HEOPraHU4YECKON IBOJIIOLINN 06.11.25
28 ['unioressl 3apoKICHUS KU3ZHU 10.11.25
29 Hctopus 3eminu 1 Metoab! e€ nzyuenus. Jlaboparopnas pabota 13.11.25
«3yueHne 1 onrcaHue HCKOMAeMbIX OCTATKOB JAPEBHUX OPraHU3MOBY
30 HauaneHble 3Tanbl OpraHuyecKou 3BOTIOLHHI 13.11.25




31 DBOJIIOLHS DYKAPUOT 17.11.25

30 OcCHOBHBIE 3Tarbl HBOJIIOLUU PaCTUTENbHOTO MUpa. [IpakTuueckas 2011.25
pabora «3yueHne ocoOOEHHOCTEN CTPOSHUS PACTEHUHN Pa3HBIX OTACIOBY

33 OCHOBHBIE Tanbl YBOJIIOIUH )KUBOTHOT'O MUPA 20.11.25

34 DBoJTIONMS )XKUBOTHBIX. [IpakTHdeckas padbora «M3ydenne ocoOeHHOCTEH 24.11.95
CTPOEHHUSI TO3BOHOYHBIX KUBOTHBIX)»

35 PazButue xu3HM Ha 3eMJie IO dpaM U epHoiam 27.11.25

36 MaccoBble BBIMUPAHUSL — YKOJIOTMYECKUE KPU3UCHI IIPOIILIOTO 27.11.25

37 CoBpeMeHHBIH 3KOJIOTHYECKUI KPU3HUC, €T0 0COOCHHOCTH 01.12.25

38 CoBpemMeHHasi CUCTeMa OPraHUYECKOTo MPOILIOro 04.12.25

39 OCHOBHBIE CUCTEMAaTUYECKUE I'PYIIIBI OPTAHU3MOB 04.12.25

40 AHTPOIOJOTHS — HAayKa O YeJIOBEKe 08.12.25

41 Pa3BuTune npeacraBieHuil 0 TPOUCXOKICHUH YEJIOBEKa 11.12.25
MecTo yenoBeka B cUCTeMe opraHndeckoro mupa. Jlaboparopuas padora

42 «3yueHmne 0cOOEHHOCTEH CTPOSHUS CKEJIeTa YeJIOBEKa, CBA3aHHBIX C 11.12.25
MIPSIMOXOKJICHHUEM»

43 JIBrKy11IM€e CUJIbI AHTPONIOT€HE3a 15.12.25

m CooTHolIeHrne OMOIOTHYECKUX U COIUANBHBIX (DAKTOPOB B 18.12.25
AHTPOIIOTCHE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 18.12.25

46 [Taneorenerrka u NajJjeOreHOMHUKA 22.12.25

47 DBOJIIOIHS] COBPEMEHHOTO YeJIOBEKA 25.12.25

48 quIOBe‘-IeSKI/IC pacsl. [IpakTrdeckas padbota «M3ydeHHE IKOJIOTHUSCKUX 75 12.25
aJlanTanui 4eJI0BeKa

49 MexaucuuIIMHapHble METOAbl aHTPOIIOIOTUU 29.12.25

50 3apoxaeHUE U Pa3BUTHE IKOJIOTUU 12.01.26

51 MeToapl SKOJIOTHH. Ha60paT0vaa${ pabota «3yyeHue mMeTo10B 15.01.26
9KOJIOTUYECKHUX MCCIIETOBAHUIN

52 3HavYeHHE 3KOJIOTMUYECKUX 3HAHUM ISl YEIOBEKa 15.01.26

53 Dkosorudeckre HhakTopsl 19.01.26
Abuotnyeckue gpakTopbl. CBET Kak IKOIOTUYECKUH (PaKTop.

54 JlabopaTopHas paboTta «BpIsiBIeHHE TPUCTTOCOOIEHUN OPTaHU3MOB K 22.01.26
BIIUSTHUIO CBETa»
Abuotnyeckue paktopsl. TemmepaTypa Kak IKOJIOTHUECKUN (HakTop.

55 JlabopaTopHas paboTta «BpIsiBIeHHEe TPUCTIOCOOTICHUN OPTraHU3MOB K 22.01.26
BIUSTHUIO TEMIIEPATYPhD)
Abunotnyeckue GpakTopbl. BlaxkXHOCTh Kak SKOJIOTHUECKUN (HaKTop.

56 JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTCHHUM U3 26.01.26
pa3HBIX MECT OOUTAHHUS

57 Cpenpl oOuTaHUs OPraHU3MOB 29.01.26

58 buosnornueckue puTMbl 29.01.26

59 Kuznennbie GopMbl OpraHU3MOB 02.02.26

60 buoTtnueckue pakTopsl 05.02.26

61 3HavyeHre OMOTUYECKUX B3aMMOICUCTBUH JJIs CYIIIECTBOBAHUS 05.02.26
OpPraHU3MOB B cpejie 00UTaHus

62 DKOJIOrM4ecKHe XapaKTEepUCTUKHU NOMYJISLNN 09.02.26

63 OcCHOBHbBIE OKA3aTENN MONYJSALUN: YACIEHHOCTb, INIOTHOCTb, 12.02.26

BO3pACTHasl U I0JI0Basi CTPYKTypa




OcHOBHBIC TTOKA3aTeIN NOomyJiauuu: poxKaacMoCTb, IPpUPOCT, TCMII POCTA,

64 12.02.26
CMEpPTHOCTb, MUTPALIUU
65 DKOJIOTHYECKasi CTPYKTYypa MOMYJISITUNA 16.02.26
66 JInHaMyKa NOMyJISIUU U €€ peryJisaius 19.02.26
67 Kpussle pocta yncinenHoctu nonyssiiui. KpuBble BbKUBaHUS 19.02.26
63 9KOJIOFI/I‘IGCKa${UHI/IHIa Buja. Jlaboparopnas padota «lIpucnocoGnenus 26.02.26
CEMsIH PAaCTEHHH K pacCEJICHUIO»
69 Bun kak cucreMa nonyJisinui 26.02.26
70 3aKOHOMEPHOCTH MOBEAEHUSI U MUTPALIUN KUBOTHBIX 02.03.26
71 Co00111€CTBO OPraHu3MOB — OHOIICHO3 05.03.26
72 DKOCHUCTEMA KaK OTKpBITasi CUCTEMaA 05.03.26
73 KpyroBopot BenecTs 1 NOTOK SHEPTUU B SKOCUCTEME 12.03.26
74 OCHOBHBIE IOKA3aTEIN SIKOCUCTEMBI 12.03.26
75 DKOJIOTHYECKUE TTUPAMUJIBI 16.03.26
76 W3meHeHus coo0111ecTB — CYKIIECCHU 19.03.26
77 Egiggigge 9KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMbI MOpe 19.03.26
78 [IpupoaHbie 3K0CcHCTEMBL. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, IYCThIHb 23.03.26
79 AHTpOIIOr€HHBIE IKOCUCTEMBbI 26.03.26
30 Ypboakocucremsl. [IpakTudeckas padora «3ydyenue u onvucanue 26.03.26
ypOOIKOCUCTEMBI»
31 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN 06.04.26
OpPraHU3MOB B KOCHUCTEMAX
MexaHu3Mbl BO3JCICTBYS 3arpsA3HEHUN Pa3HBIX TUIIOB Ha
82 cyOOpraHu3MeHHOM, OPTAaHU3MEHHOM, MTOMYJISIIMOHHOM U SKOCUCTEMHOM 09.04.26
YPOBHSIX
83 buocdepa — obmierianerapaas 0601049ka 3eMiIu 09.04.26
84 Yuenue B. W. Bepnaackoro o 6uocdepe 13.04.26
85 3aKOHOMEPHOCTH CYyILIECTBOBaHUs Ouochepbl 16.04.26
86 KpyroBopoThI BemiecTB u OHOT€OXUMHYECKHUE ITUKITBI 16.04.26
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH 20.04.26
88 YcToiiuuBoCTh OMOChEphI 23.04.26
89 DKOJIOrM4eCcKHe KPU3KUChI U UX TIPUYMHBI 23.04.26
90 BozneiicTBue uenoBeka Ha Guocdepy 27.04.26
91 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA PACTUTEIbHBIN U 5KUBOTHBIM MUP 30.04.26
92 WTorosast KOHTpoJIbHAs paboTa 30.04.26
93 OxpaHa mpupoIbI 04.05.26
94 OCHOBHBIE NPHUHIMIIBI YCTOWYNBOIO PAa3BUTHS YEJIOBEYECTBA U IPUPOBI 07.05.26
95 g:?;::g;;i?iﬂ?;ﬂonomgOBaHHe U COXpaHeHue OHOIOrHYecKOro 07.05.26
96 O6o61u1eHne 1o Teme «MaKpOIBOJIOIUS U €€ pe3yabTaThl» 14.05.26
97 O606mmenue o Teme «IIpoucxoxkaeHne U pa3BUTHE KU3HHA HA 3eMIie» 14.05.26
98 O6o06uienue no Teme «IIpoucxoxeHre 4eaoBeKa — aHTPOIOT€HE3» 18.05.26
99 3aKounTeNbHBIN Ypok 1o Kypcy "buonorus. 11 knacc. Yrioy6ienHoe 19.05.26

n3yyenue"




ITPOBEPAEMBIE HA EI'D ITIO BUOJIOI'MUA TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

Kon
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MecTe€ W PONU OMOJIOIMH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHpA, B
IIO3HAHUM 3aKOHOB IPUPOABI U PEIICHNUN XU3HEHHO BAXKHBIX COLUAIbHO-ITUYECKHX,
HYKOHOMHUYECKUX, JKOJIOTMYECKHX IpPOOJIEM YEeIOBEYECTBA, a TaKXKE B PEIICHUH
BOIPOCOB PallMOHAJIBHOIO IMPHUPOJIONOIb30BaHUs, B (POPMUPOBAHUHM LEHHOCTHOIO
OTHOILIEHHS K MPHUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIAJE POCCUHCKUX U 3apyOEHKHBIX
yu€HbIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHUMM 00 OCHOBHBIX METOAAX HAYYHOrO IO3HAHUA,
UCTIOJIb3YEMBbIX B OHMOJOTMYECKMX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM
(onMcaHue, U3MEpEeHUe, IPoBeIeHHE HAOII0JeHUH); CIOCOOAMHU BBISIBIICHUS M OLIEHKH
AQHTPOIIOIE€HHBIX U3MEHEHUH B IPUPOJE.

YMeHue BbIIBUTATh TMIOTE3bI, NMPOBEPATH UX SKCIIEPUMEHTAIBHBIMHM CPEICTBAMU,
bopMynupys LEedb UCCIEA0BAHNS, aHATU3UPOBATh NOJyUYEHHBIE PE3YJIbTAThl U JIENaTh
BBIBOJIBI.

BrisiBieHne 3aBUCUMOCTH  MEXAY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSICHEHUE
HOJYYEHHBIX PE3yJIbTaTOB U (POPMYIMPOBAHNE BBIBOJOB C MCIIOJIb30BAHUEM HAayUYHbBIX
IIOHATUM, TEOPUI U 3aKOHOB

YMeHue BiaAeTh CUCTEMOM OHMOJOrMYECKMX 3HAHMH, KOTOpas BKJIKOYaeT:
OCHOBOIIOJIATAIOIIE OMOJIOTMYECKUE TEPMUHBI U TIOHATHSI (KU3HB, KJIETKA, TKAaHb, OpTaH,
OpraHu3M, BUJI, HOMYJISILIUS, SKOCHCTEMa, OMOLIeHO03, Orocdepa; Meraboan3M, ToMeocTas,
KICTOYHBIA ~ WMMYHHTET, OHWOCHMHTE3  Oenka,  OHONONIMMEpBI,  JAUCKPETHOCTD,
CaMOperyJILUS, CaMOBOCITPOU3BEICHME, HACJIEACTBEHHOCTD, W3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruveckue Teopuu: kierounas treopust T. [lIBanna, M. Illnelinena, P. Bupxoga;
KJIOHAJIbHO-ceeKTUBHOro uMmynurera 1. Dpnux, U.M. MeuynukoBa, XpoMOCOMHas
Teopusi HacineacTBeHHOCTH T. Moprana, 3akoH 3apoabimeBoro cxoxacrsa K. bapa,
sBOMIOIIMOHHAs Teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUS DBOJIOLMM, TEOPUS
antpornoreHesa Y. Jlapsuna; teopus OuoreoueHo3a B.H. Cykauépa; yuenue H.U.
BaBuwiioBa 0 1eHTpax MHOroo0pasusi M NPOMCXOKIEHHUS KYJIbTYpHBIX pPACTEHUH,
yuenue A.H. CeseproBa 0 NyTsSIX M HalpaBIECHHAX OHBOJOLMH, ydeHue B.M.
Bepnanckoro — o 6uocdepe);

3aKOHBI (€MHOOOpPa3Hsl MOTOMKOB IE€PBOTO IMOKOJICHHS, PACIICIICHUs MPU3HAKOB,
HE3aBUCUMOTI'0 HacCJIeI0BaHMs NpU3HAKOB I'. MeHens; CUemIeHHOro Haciael0BaHNs
IIPU3HAKOB U HAPYILIEHUS CLEIUIEHHUs TeHoB T. MopraHa; TOMOJIOTHYECKUX PSIOB B
HacieacTBeHHOM u3MeHumBoctn H.M. BaBwiioBa; reHernueckoro paBHoBecHs JIxk.
Xapau u B. BaitnOepra; 3aponsimeBoro cxojactBa K. bapa; 6uorenernueckuii 3akon
2. I'exkenst, @. Mrosepa);

NPUHIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTApHOCTH);

npaBuia (Mmuaumyma lO. JInbuxa, SKOJOTHYECKOW MHUPaMHUJIBI YHCEN, OMOMACChl U
DHEPIHH);

runote3bl (koarepBatHo A.M. Omnapuna, mnepBuyHoro OymaboHa Jx. XomzaeliHa,
mukpocgep C. okca, pudozuma T. Hek)

YMeHue pemarh MOUCKOBBIE OHOJOTHMYECKHE 3a/ladyd;, BBIABISATH NPUYUHHO-
CIEICTBEHHBIC CBSI3M MEXJIY HCCICAYEeMbIMA OHOJIOTMYECKMMH  OOBEKTaMH,
MPOLIECCaMU U SIBIICHUSIMH; JI€NaTh BBIBOABI U MPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX
PE3YJIbTaTOB;

COCTaBJISITh T€HOTHUIMYECKUE CXEMBbI CKPEHIMBAHUS U Pa3HbIX TUIIOB HACIEIOBAHUSA
MIPU3HAKOB Y OPraHM3MOB, COCTAaBIIATH CXEMbI TIEpEHOCAa BEIIECTB M DHEPrUM B




AKOCHCTEMaXx (LTI MTUTaHUS, TUIICBBIC CETH )

YMeHue ycTaHaBIMBATh B3aUMOCBSI3H MEXKIY CTPOCHUEM U (PYHKIUSMHU: OPTaHOUIOB,
KJICTOK Pa3HbIX TKaHEH, OpraHaMu U CHCTEMaMH OPTaHOB y PAcTEHUH, JKUBOTHBIX H
YeNoBeKa; MEXIy OdTamamMu OOMEHa BEIIeCTB, STamamMH KIETOYHOTO IHKJIA |
YKU3HEHHBIX [TUKJIOB OPraHU3MOB; ATallaMi AIMOPHOHAILHOTO Pa3BUTHS, TCHOTHIIOM U
deHoturiom, ¢eHoTUroM U (GakTopamMu cpelbl OOMUTAHUS; MPOILECCAMU IBOJIIOIINH,
JBWKYIIUMH CHJIAMH QHTPOIIOTEHE3a; KOMIIOHEHTAMH pAa3JIUYHBIX 3KOCHUCTEM H
MPHUCTIOCOOICHUSIMA K HUIM OPTaHU3MOB

YMeHue BBIICNATh CYIIECTBEHHbBIC TPU3HAKH:

CTPOCHHMS BHPYCOB, KJIETOK NPOKAPHOT M DJYKApHOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOI€OIIEHO30B, PKOCHUCTEM MU Ouocheps;
CTPOCHHS OPTraHOB M CHCTEM OPraHOB PACTCHMH, KMBOTHBIX, YEIOBEKA; MPOIECCOB
KHU3HEIEATEIILHOCTH, TPOTEKAIOIINX B OPTraHU3MaX PacTEHUH, )KUBOTHBIX U YEIOBEKA;
OMOJIOTMYECKUX TMPOIECCOB: OOMeHa BemecTB (Meradonu3M), HHpOpMaUu U
NpPEBpaLllCHUsT JYHEPTUU, OpOXKEHHUs, aBTOTPO(HOrO0 M TeTepoTPOGHOrO THUIIOB
nuTaHusg, (OTOCHMHTE3a MW  XEMOCHHTEe3a, MHTO3a, MeHOo3a, TaMeTOreHesa,
sMOpHOTeHe3a, MOCTIMOPHOHATBFHOTO PAa3BUTHS, PA3MHOXKEHUS, WHAWBHUIYAIBHOTO
pa3BUTHUS OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHCTBUSI T€HOB, TE€TEPO3UCA; JCUCTBHN
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIEro, MABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpa; auIONaTpHYeCKOr0 M CHMIIATPHUYECKOrO BHI000pa30BaHUS;
BIIMSTHUS JBFDKYIUX CHJI SBOJIIOIMH HA TEHO(OH/ MOMYJISLUHT; MTPUCTIOCOOICHHOCTH
OpPraHU3MOB K cpejie 0OMTaHus, YepPeAOBaHNs HATIPaBJICHUH YBOJIOLNH; KPYrOBOpOTa
BEIIECTB M MTOTOKA YHEPTUH B SKOCHCTEMAX

ChopMupoBaHHOCTh YMEHMS BBIIENATH CYLIECTBEHHBbIC NMPU3HAKU BUPYCOB, KJIETOK
IMPOKApHUOT U JYKAPHUOT, OAHOKJICTOYHBLIX W MHOT'OKJICTOYHBIX OpPraHu3MoOB, BH/IOB,
OMOTCOIICHO30B M JKOCHUCTEM; OCOOCHHOCTH MPOLIECCOB OOMEHa BEIIECTB U
NPEBpAICHHs] YPHEPTUU B KIIETKE, (DOTOCHHTE3a, TUIACTHYECKOTO M YHEPreTUIECKOTO
oOMeHa, XeMOCHHTE3a, MUTO03a, Mei103a, OTUIOJJOTBOPEHUS, Pa3BUTHUS  PA3MHOKCHHS,
WH/IMBUYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), OOphObI 3a CYIIECTBOBAaHUE,
€CTEeCTBEHHOI'0 0TOOpa, BU1000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB K Cpefie
06I/ITaHI/I$I, BJIMAHUA KOMIIOHCHTOB OJOKOCHUCTEM, AHTPOIOTCHHBIX N3MEHEHHH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IMPEBpAILEHUS SHEPTUH B
o6uocdepe

YMeHue - WCIoNIb30BaTh  COOTBETCTBYIOLME  apryMEHTBl,  OMOJOTHYECKYIO
TEPMHUHOJIOTHI0 M CHUMBOJIMKY Ul JOKa3aTelIbCTBA POJACTBA OPraHU3MOB pPa3HBIX
CUCTEMATUYECKUX TPYII; B3aUMOCBSI3M OPraHU3MOB U Cpenibl OOUTaHUS; €IUHCTBA
YeJOBEYECKHX pac; HEeoOXOIMMOCTH 30pOBOTO 00pa3a >KHM3HH, COXPAHEHUS
pazHooOpa3usi BUJOB M D3KOCHUCTEM KaK YCJIOBHUS COCYLIECTBOBAHMSI NPUPOIBI U
4eJI0BEYECTBA

YMeHue KpUTUYECKH OLIEHWBAaTh HHQPOPMAIMIO OHUOJOTHMYECKOTO COACpPKAHMUS;
WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUN B OHOJIOTHH,
MEAHIIMHE, OMOTEXHOJOTHH; PAaCCMaTPUBATh TJI00ATBHBIE IKOIOTUYECKUE TTPOOIIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HITHIO




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 BUOJIOT' N

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
buonorus xak Hayka. )KuBble cUCTEMBI U UX U3yUYCHHE

CoBpeMeHHass OMONOTHS — KOMIUIEKCHAs Hayka. BHONOrMueckne HayKd M U3ydaeMble MMHU
npobnembl. DyHIaMEHTaJIbHBIE, NPHUKIAJHBIE W IOWCKOBBIC HAyYHbBIC HCCICIOBAHUS B
ouosiorum.

3nayenue OMOJOTHHM B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHON KAapTHHBI MHpA.
[Tpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHWe OMONOTMM B MPAKTHYECKOW AEATEIBHOCTH
YeJI0BEeKa: MEAMILIMHE, CEIbCKOM XO035IICTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIBI

1.2

XKusbie cuctembl Kak MpeaMeT u3ydeHus Ouojoruu. CBOWCTBA JKHMBBIX CHCTEM: €IWHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IIEJIOCTHOCTb, CJIOXHOCTh W YHOPSAJIOYEHHOCTD
CTPYKTYpBI, ~ OTKPBITOCTb, CaMOOPIaHU3AIMs, CaMOBOCIPOM3BEICHHE, Pa3aPaKUMOCTbh,
M3MEHYUBOCTH, POCT M Pa3BUTHE.

YpoBHM  oOpraHuzallMM  JKHUBBIX  CHUCTEM:  MOJIEKYJISIpHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUAOBOM, 3KOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouoctepnsiit. [Ipormecchl, mpoucxoasime B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kusnb kak ¢hopma CyliecTBOBaHUS MaTEPUHU

1.3

2.1

Metonel Ouosornyeckoid Hayku. HaOmroneHue, M3MepeHue, SKCIEPUMEHT, CHCTEMaTH3aIus,
MeraaHanu3. [lonsTne o 3aBUcUMONM W HeE3aBUCHMOM mnepeMeHHOW. IlnanupoBanue
skcriepumenTa. [locranoBka u nmposepka runore3. Hynesas runoresa. [lonsitue BoIOOpKU U €€
J0cTOBEepHOCTh. Pa3Opoc B Oumonoruueckux JAaHHbIX. OLEHKa JTOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraToB. [IpyunHbBl MCKaKE€HUS pe3ysIbTaTOB dKcrepuMeHTa. IloHsTHE cTaTHCTHYECKOro
TecTa

KneTka kak Omosorudyeckasl CuicteMa

Knerka — cTpyKTypHO-(pyHKIIMOHAIbHAS €AMHUIIA )KUBOTO. MICTOPHS OTKPBITHS KIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBann, M. lIneiinen, P. BupxoB). OcHoBHBIE
ITOJIOYKEHUSL COBPEMEHHOM KIIETOUHON TEOPUH.

Metoapl  MOJEKYNSpHOM W KJIETOYHOM  OHOJIOTMH: MHUKPOCKOIHS, Xpomarorpadus,
nekTpoope3, METoJl MEYEHbIX aToMoOB, auddepeHnnanbHOE —LEHTPUPYTHPOBAHUE,
KYJIbTUBHPOBAaHUE KIIETOK

22

XVMHYECKUH COCTAaB KIJIETKH. MakKkpo-, MUKPO- U YIbTPaMUKPOdJIEMEHThL. Bona m €€ posb Kak
pacTBOpUTEINA, peareHTa, Yy4yacTH€ B CTPYKTYpUPOBAaHHUU  KIJIETKH, TEIJIOPETYJALHNH.
MuHepanbHble BellecTBa KJIETKH, UX Ouonoruueckas posb. Pojlb KaTHOHOB M aHHOHOB B
KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIA cocTaB 6enkoB. CTPYKTYphl O€IKOBOM
Mosiekynbl. IlepBuuHas cTpykTypa Oenka, mNenTuaHas CBs3b. BTopuyHas, TpeTUyHad,
yeTBepTUYHAsA CTPYKTyphl. JleHatypauus. CaoiictBa OenkoB. Kraccudukanus Genkos.
buonoruueckue GpyHKIuu 6EIKOB.

VYrneBoasl. MoHOcaxapu/ipl, AMCAXapHJIbl, OJUrocaxapuabl M monucaxapuabl. OOmui 1iaH
CTpOEHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIJIeBOAOB. buonornueckrue GyHKIUU yrIIeBOOB.
Jlumuasl. ['uppodumnsHo-ruapodoOHbIe cBoiicTBa. Knaccudukamus aunuaos. Tpuriaunepusl,
dbocomunuapl, BOCKH, cTepoujpl. buonornueckue ¢yHkuuu aunuaoB. OOmuMe cBoiicTBa
OMOJIOTMYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TIOTYIPOHUIIAEMOCTb.
Hyxnennoseie kwucnorel. JTHK u PHK. Crpoenme HyknemHoBbIX kucinoT. Hykneotuusl.
[Tpuniun xommiaementapHoctu. IlpaBuno Yapradda. Crpykrypa IHK — nBoitHas crnupais.
Mectonaxoxaenue u 6nonorudeckue Gpynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.
Crpoenne momnekynsl AT®. Makpospruueckue cBsi3u B Moiekyile AT®. buonormueckue
¢byakuun AT®. BoccTaHOBICHHBIE TEPEHOCUMKH, WX (QYHKIMU B KieTke. CeKBEeHHpOBaHUE
JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OHOPU3MYECKHE WCCISIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpPBhl OHOMOJIEKYJI

23

Tunbl KIETOK: »yKapHOTHUECKass M mpokapuorndeckas. CTpyKTYpHO-(QYHKIHOHATIbHBIE
00pa3oBaHMs KIETKH.
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Crpoenue mpokapuoTHueckon kieTku. Kietounas ctenka Oakrepuil m apxeil. OcoOeHHOCTH
CTpOCHHUSI TeTepOoTpOoGHON H aBTOTPOPHON TNPOKAPUOTHYECKUX KJIETOK. MecTo U pojb
MIPOKApPHUOT B OMOIICHO3aX.

Ctpoenrne U (QYHKIMOHUPOBAHHE SyKapUOTHUecKOW kieTku. Ilmasmarnyeckas MeMmOpaHa
(mmasmanemma). CTpykTypa IUIa3MaTHYeCKOH MeMOpaHbl. TpaHCHOPT BemIECTB depe3
MJIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIA (auddy3us, obneryéHHas mauddy3us), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponunaemocts meMOpaHsl. Pabota
HATPUM-KaTUEBOr0 Hacoca. OJHAOLUMTO3: MHUHOIMTO3, ¢aromuTo3. Ik3ouuTo3. Kierounas
crenka. CTpykTypa U GyHKINHU KIETOYHOW CTEHKU PACTEHHIA, TPHOOB.

Hurtommazma. Lluto3omb. IluTockener. J[IBwkeHue unuTomiazMbl. OpraHouabl KJIETKH.
OnnomemMOpaHHbIE OPraHOUIbI KIETKU: 3HaoIazMaruueckas cets (D1IC), annapat ['ombmxu,
JU30COMBI, UX CcTpoeHue U GyHKIUH. B3anuMoCBsS3b OJHOMEMOpPAHHBIX OPraHOWAOB KJIETKH.
Crpoenue rpanyissipHOro petukyinyma. CUHTE3 pacTBOpPUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['nmagkuii (arpaHyJsIpHBIN) SHIOTUIa3MAaTHIECKUN peTUKyayM. CekpeTopHas QyHKIUS
armapara  lonbmxku. Tpancnopr BemecTB B KiIETKe. Bakyonum pacTUTENbHBIX KIIETOK.
Kinerounsrii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TIACTUIBL.

Ctpoenrne u (GYHKIUUM MHUTOXOHApUA W macTufl. llepBuuHbIe, BTOpUYHBIE U CIOXKHBIC
TUTACTUABI  (POTOCHHTE3UPYIOIIUX 3JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIIACTHI
BBICIIIUX PACTCHHI.

HememOpannsie opranons! kietku CtpoeHue M (GyHKIMU HEMEMOPAHHBIX OPraHOWIOB KIICTKH.
Pubocombl. MukpodunamenTsl. Mplieunble kieTkd. Mukpotpybouku. KieTodnsrii ueHtp.
CtpoeHue u IBUKEHHE )KTYTHKOB M pecCHIHYeK. MUKpOTPYOOUKH UTOILIa3MBL. [{eHTpHOIb.

SAnpo. Obonouka sapa, XpOMaTHH, KApUOILIa3Ma, SIAPBIIIKY, UX CTpOeHUE U PyHKUUU. S aepHbIit
OenkoBbIil MaTpHuKC. [IpOCTpaHCTBEHHOE paCIONOKEHHE XPOMOCOM B HHTEp(a3HOM spe.
benku xpomaTHHa — TUCTOHBI.

Knerounsie BkimtoueHusi. CpaBHUTEIbHAsI XapaKTEPUCTHKA KJIETOK 3YKApUOT (pacTUTENbHOM,
KMBOTHOM, TPUOHOIN)

AccuMUISIIMS M TUCCUMWJISIIMA — JIBE€ CTOPOHBI MeTa0oiu3ma. Tumbl oOMeHa BEIEeCTB:
aBTOTPOHBIH U  rerepoTpodHbIf. VYuacTHe KuciaopoJa B OOMEHHBIX IIpoleccax.
OHeprernyeckoe obecrieueHue kieTku: mpeBpameHne AT B oOMeHHBIX Ipoleccax.
@depMeHTaTUBHBIA XapaKTep peaklMil KIETOYHOro meradonu3ma. PEpMEHTBbI, UX CTPOEHHE,
cBoiicTBa M MexaHu3M jedcTBus. KodepmeHnTel. OTinuust GpepMEHTOB OT HEOPraHHYECKUX
KaTtaau3aTopoB.  benku-akTUBAaTopbl M OEJIKU-UHTHOUTOpPHI.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX peaKkHil OT pa3InYHbIX (PaKTOPOB.

[lepBHuHBIl CHHTE3 OpraHMYECKHX BemEecTB B Kierke. dorocuHTe3. Posb XnoporuiactoB B
nporecce porocuHTeza. CperoBast U TeMHOBas (asbl. [IpoaykTUBHOCTH oTOoCHHTE3a. Bnusnue
pa3IUUYHBIX (HAKTOPOB HA CKOPOCTh (PpoTOCHMHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpazue OpraHM3MOB-XEMOCHMHTETHKOB: HUTPHUPHUIMPYIONIME OaKTepHH,
XKene300aKTeprH, CepoOaKTEPHH, BOJOPOIHBIE OaKTEepHH. 3HAYCHHUE XEMOCHHTE3a.

AHas’poOHbIe opraHu3Mbl. Buabl OposkeHus. IIpomykTsl Opo’KeHHS W HMX HCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO3OYAUTENIH
6ose3Hen.

AdpoOHBIE OpraHu3Mbl. DTamnbl 3HepreTuyeckoro oomena. IloaroroBurtenbuelii stan. ['ukonu3
— OECKHCIIOPOIHOE PACIIETIIIEHUE TITFOKO3BI.

buonoruueckoe OKHCIEHHME, WINM KJIETOYHOE JbpIXxaHue. Poib MHUTOXOHApUN B Ipoleccax
ouosnornueckoro okucieHus. L{uknuueckue peaxnuu. OxuciaurenbHoe (ochopuarnpoBaHUeE.
[IpeumymiecTBa a’poOHOrO0 MyTH OOMEHa BELIECTB IMepes] aHa’poOHBIM. ((HEeKTUBHOCTH
SHEPreTHYecKoro ooMeHa

2.5

Peakuuu marpuuHoro cuHresa. [IpHHIMI KOMIUIEMEHTApHOCTH B pEAKIHSIX MaTPUYHOTO
cuHTe3a. Peanmmzamust HacieacTBeHHOW HHQpopMmanuu. ['eHeTHUecKuil KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIILIMKM: KOMIZIEMEHTAPHOCTb,
AQHTUIAPAIUICIIBHOCTb, ACHMMETPUYHOCTh. TpaHCIAlus U €€ 3Tambl. YYacTHe TPaHCHOPTHBIX
PHK B OuocunTreze Oenka. YcioBus OmocuHTe3a Oenka. KogupoBanume amuHOKHCIOT. Poub
pubocom B OmocuHTE3€e Oernka.

Opranu3zaiiysg reHomMa y NpoKapHOT U dYKapHoT. Perynsiusi akTHBHOCTU T€HOB y MPOKapHOT.




2.6

3.1

3.2

l'umore3a omepona (®. XKako6, X. Mano). Perynsamuss oOMEHHBIX TPOILIECCOB B KIETKE.
KireTounslil romeocTas.

Bupycsl — HekneTouHble (OpMBI JKU3HM M OOMUraTHble napa3utbl. CTpoeHHE MPOCTHIX M
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychsie 3a0oneBanust yenoBeka, >KuBOTHbIX, pactenuil. CIINJ, COVID-19, conuanbable U
MEAUIIMHCKUE MPOOIEMBbI

Krnerounslii nuki, ero nepuojsl u peryisaius. Murepdaza u muto3. OcoOEHHOCTH MPOLIECCOB,
mporekamux B umHTEepdasze. llogroroBka KIeTKM K JelieHUto. [IpecHHTeTHYeCKHit
(MOCTMUTOTHUYECKUI), CUHTETUYECKUH M MOCTCUHTETHYECKHH (TPEMUTOTUYECKUIN) MEPHOIbI
uHTEep(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. [Ipunmuner perukanuu [JHK: koMieMeHTapHOCTS,
MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIApALUIEIbHOCTh. Mexannsm persmmkanuun  JIHK.
Xpomocombl. CTpoeHne xpoMocoM. Termomepsl U TeioMepa3a. XpOMOCOMHBIN HAOOp KICTKU —
KapHOTHI. JMTUIOMIHBIA M TaljOWIHBIA HAOOphI XpOMOCOM. ['OMOJOTHYHBIE XPOMOCOMBI.
[TonoBbIE XpPOMOCOMBI.

Jenenue knetku — Muto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX Ipouecchl. TUlbl MUTO3a.
Kapuokune3 u uurokusHe3. buonormueckoe 3HaueHHEe MHUTO3a. Perynsuus MHTOTHYECKOIO
uukia kierku. [Iporpammupyemast kierousas ru0esinb — aronTos.

QOyHKIMOHATbHAs TECHOMHKA

OpraHI/IBM KaK OMOJIOTHMYECKast CHCTEMA

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPIaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.
@opmbl pa3MHOXKEHUS OpPraHu3MOoB: Oecroyioe (BKJIIOYAs BEreTaTUBHOE) U TMOJOBOE. Bubl
0€ecroJoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALHNSA, PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3smuoxkenue. IlonoBeie KieTku, ninu rameTtsel. Meito3. Craauu meno3a. [loBenenue
XpoMocoMm B Menose. KpoccnHrosep. bruosnorudeckuii CMbICI MeH03a M ITOJIOBOIO IpOLECca.
Melio3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pazputue. I'ameroreHe3 y >kuBOTHbIX. [lojoBbie kene3pl. OOpa3zoBaHue U
pa3BUTHE TOJOBBIX KiIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE TOJIOBBIX KIIETOK.
Omol0TBOpeHHE U AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrnocoObl OIJIOIOTBOPEHUS:
Hapy>KHOe, BHyTpeHHee. [lapTreHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Craguu 3MOpuoreHe3a >KHBOTHBIX (Ha
npumepe JArymkn). Jpodnenue. Tunst apo6ienus. OcoOeHHOCTH APOOICHHS MICKONUTAIOIINX.
3apoAbIIeBbIe JTUCTKU (TacTpYJIsius). 3akiajKka OpraHOB M TKaHEH W3 3apOJIBIIIEBBIX JTUCTKOB.
B3aumHoe BiMsHUE YacTel pa3BUBAIOIIErOCs 3apojbliia (3MOpUOHANIbHAS MHIIYKLUS). 3aKiajKa
IJIaHA CTPOCHHUS JKUBOTHOT'O KaK Pe3yJIbTaT MEPAPXUUECKUX B3aMMOJCHCTBUI I'eHOB. BiusiHue Ha
SMOpPUOHAIBHOE Pa3BUTHE Pa3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonaneHblii epuoA. [Ipsimoe um HempsMoe pa3BUTHE.
PazButue ¢ meramopo3om y OGECIO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. buomoruueckoe
3HAQYEHHE MPSMOI0 W HENPSIMOTO Pa3BUTHSA, UX PaCIpOCTPaHEHHE B Ipupoje. Tumel pocta
KHUBOTHBIX. DAKTOPBI PETYIAILMHU POCTA )KUBOTHBIX U yenoBeka. CTauu MOCTIMOPHOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U YeloBeKa. Ileproibl OHTOreHe3a yenoBeka.

PasmHoxeHne u pa3BuTHe pacTteHMid. ['ametodut u crnopodur. Meio3 B )KU3HEHHOM LIUKJIE
pactenuii. OOpa3zoBaHme Ciop B mpoliecce Meito3a. ['ameTorenes y pactenuit. OmiogoTBOpeHNE
U pa3BUTUE PACTUTENBHBIX OPraHU3MOB. [[BOMHOE OIIONOTBOPEHHUE Yy LIBETKOBBIX PAaCTEHHI.
OOpazoBaHue W pa3BUTHE CeMEHU. MeXaHW3Mbl pPEryislud OHTOTeHe3a y pacTeHud u
KUBOTHBIX

HcTopust cTaHOBIIEHUS M Pa3BUTHS T'€HETUKU Kak Haykd. OCHOBHBIE T€HETUUECKHUE MOHATHUS U
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUJICJIbHBIE TE€HBI, aJIbTEPHATHBHBIE IPU3HAKH,
JOMUHAHTHBIA U PELIECCUBHBINA MPU3HAK, TOMO3UIOTa, FETEPO3UTOTa, YUCTAs JIUHUS, THOPUIDI,
reHoTun, ¢GeHoTun. OCHOBHbIE METOJbl T'€HETHKH: THOPUAOIOTMYECKHH, IMTOJIOIMYECKHMH,
MOJIEKYJIIPHO-T€HETUYECKU I

3.3

Mounorubpunnoe ckpermmBanue. [lepBoiii 3akoH MeHzens — 3aKOH eAMHOOOpa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno gomuHupoBanusi. Bropoit 3akon MeHaenst — 3aK0H paclierieHus
npu3HakoB. lluTonormueckue OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHUA. | HIOTE3a YUCTOTHI
ramer.
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AHanuzupyrolee ckpemuBanue. IIpoMexyTouHbIl XapakTep HacienoBaHus. PaciuerieHue
MIPU3HAKOB IIPU HETMIOJHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpermmBanue. TpeTtuil 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACIlIeOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

Cuernnennoe HacnenoBanue mnpusHakoB. Paborer T. Moprana. CuersieHHOE Haclie0BaHUE
I€HOB, HAPYIIEHHE CLETUICHHUS MEX1y T€HaMH. XPOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.
I'enernka nosa. XpOMOCOMHBI MEXaHU3M OIPENEIEHUs] I0Jla. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbI IMoj. ['eHeThyeckas CTPYKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue npu3HAKOB, CHETVIEHHBIX C ITOJIOM.

l'enotun xak 1nenoctHas cucrema. llneliorponuss — MHOXECTBEHHOE JCHCTBUE TI€Ha.
MHOK€ECTBEHHbI aAJJIENU3M. B3auMoJelcTBUe HEAUIEIbHbIX T€HOB. KOMIUIEMEHTapHOCTD.
Onwucras. [lonumepus

BzaumoneiicTBue reHoTHIIa M cpeabl IpH (GOPMUPOBAHUU (eHOTHNA. I3MEHUMBOCTh MPH3HAKOB.
KauecTBeHHbIE M KOJIMYECTBEHHBIC IIPU3HAKU. BHIbl W3MEHUMBOCTU: HEHACICICTBCHHAs U
HACJICICTBEHHAs.

MomudukanonHas M3MEHUYMBOCTh. Pomb  cpeabl B (hOpMHPOBaHUHM — MOIU(PHUKAIIMOHHON
n3MeHunBocTH. Hopma peakumu npusHaka. BapuannonHbld psi v BapuanuoHHast kpusas (B.
Horanncen). CoiicTBa MOa(pUKAIIMOHHON H3MEHYNBOCTH.

I'enotunnyeckass  u3MeHUMBOCTb.  CBOWCTBA ~ T€HOTMIIMYECKOM  M3MEHYMBOCTH.  Buapl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTtuBHas W3MEHYMBOCTb. Meio3 U TOJIOBOM IpollecC — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTU. PosIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3aHUM T'€HETUYECKOrO pazHOoOOpasus B
IIpeeIax OHOrO BUJA.

MyranroHHas U3MEHYMBOCTb. BUbl MyTaluii: reHHbIE, XpOMOCOMHbIE, FeHOMHbIE. CIIOHTaHHbIE U
UHIYyLUPOBaHHbIE MyTaluuW. SlaepHble W OUTOILIa3Martudeckue wmyrtauuu. Comarndeckue u
10JI0Bble MyTaly. [IpryrHbl BO3HUKHOBEHUSI MyTaluil. MyTareHsl U UX BIMSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTALMOHHOIO Ipoliecca. 3aKOH IOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3menuuBoctH (H.W. BaBunoB). BHesinepHas H”3MEHUMBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuortun uenoBeka. MexayHapoaHas mporpaMma MCCIEAOBaHUS I'€éHOMa yenoBeka. MeTo/bl
W3y4YeHUsT TEHETHUKU YeJIOBEKA: TEHEAJOTMYECKUH, OJNU3HEIOBBIA, I[UTOTEHETUYECKUM,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeTuuecKuil. COBpEeMEHHOE OIpeaeieHre
TEHOTHUIIA: TMOJHOTEHOMHOE CEKBEHHPOBAHWE, N'€HOTUINHUPOBAHME, B TOM YHCIE C MOMOUIBIO
[MI[P-ananu3a. HacnenctBeHHble 3a0oneBaHUsl uyeloBeKa. [ €HHbIE U XPOMOCOMHBIE OOJE3HU
yenoBeka. bone3Hn ¢ HaCIeACTBEHHOW MPEApacloiOKEHHOCThIO. 3HAUYE€HHUE METUITUHCKON
TeHEeTUKU B TPENOTBPAIICHUU M JICUCHUHM TEeHETHUYeCKuX 3a0oneBaHuMi deroBeka. CTBOIOBBIE
KJIETKH

3.6

JloMecTukaiust U CeNeKIus. 3apoxaeHne CeNleKuu 1 aomectukanmu. Yuenue H.M. Basuosa o
[IEHTpaxX MPOUCXOXKICHUS U MHOTO0Opa3usl KyJIbTYypHBIX pacTeHui. Ponb cenekiuu B CO3MaHUU
COPTOB PAaCTEHHWI M TOPOJ KUBOTHBIX. COpT, OpO/Ia, IMTaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacleICTBeHHOM n3MeHunBocty H.M. BaBuioBa, ero 3HaueHue Jiist CENEKIMOHHON paboThI.
MeTtoapl ceneKIMOHHONM paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBI M MHAWBHIYaJbHBIN.
Oranbkl KOMOMHAIIMOHHOW celeKkiuu. McnbITanue mpou3BOAUTENEH Mo moToMcTBY. OTOOp 1O
TEHOTHUITY C TIOMOINBIO OIEHKH (DEHOTHIIa TIOTOMCTBA M OTOOp IO TEHOTHUITY C IOMOIIBIO
ananuza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METO] CEJICKIIMOHHOW paboThl. PannanimoHHbBIN 1 XUMUYECKUNA
MyTareHe3 KaK HMCTOYHMK MYyTaluid Yy KyJIbTYpHBIX (opMm opranm3moB. lcmois3zoBaHue
T€HOMHOTO PEIaKTUPOBAHUS W METOJ0B pekoMOmHaHTHBIX JIHK mis momydeHuss ucxomaHoro
Marepuana Jiisl CeNeKIUU.

[Tomy4yenune nomurutonioB. BHyTprBroBas ruOpuan3arys. bam3kopocTBEHHOE CKpelMBaHKue, W
uHOpuauHT. HepojcTBeHHOE CKpelvMBaHWE, WM ayTOpUIMHT. [eTepo3uc M ero NPHYHHBL
Hcnonb3oBanue rereposuca B cenekuuu. OtmanénHas ruOpuamsanus. [Ipeomonenue Oecrutomust
MEKBHUIOBBIX THOPHUIOB. JIOCTIKEHHS CENEKIMU PACTEHHUI U SKUBOTHBIX

3.7

OOBEKTBI, HCHONb3yeMble B OWOTEXHOJOIWH, — KICTOYHbIE M TKAHEBBIE KYIbTYpBHI,
MHUKPOOPraHU3MBI, WX XapaKTepUCTUKa. TpaaulMoHHas OHOTEXHOJOTHS: XJeOoreyeHue,
MOJTy4€HHE KUCIOMOJIOYHBIX NMPOAYKTOB, BUHOAEIHe. MukpoOuonornueckuii cuare3. OOBEKTHI
MUKpOOHOIOrHYeckix TexHonoruid. I[Ipom3BoncTBo ©Oenka, aMHHOKUCIOT ¥ BHUTaMHMHOB.




HckyccTBEHHOE OIUIOOTBOPEHUE. PEKOHCTpYKLMS SIMLIEKIETOK U KIOHUPOBAHWE YKUBOTHBIX.
Merton TpaHCIUTaHTaUUU SAEp KIETOK.

XpoMOCOMHAasi M TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 I'eHa M KOHCTPYMPOBAHHE
pekomOuHanTHBIX JIHK. JlocTrykeHHsT ¥ TEPCIEKTUBBI XPOMOCOMHOM M T€HHOW WHI)KEHEPHH.
MeauuuHckre OMOoTeXHOJI0ruu. Vcrionb3oBaHHE CTBOJIOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3He OPraHMIecKOro Mupa

4.1

buonorudeckoe paszHooOpazwe opranu3moB. CoBpeMeHHasi CHUCTEMa OPTaHHYECKOTO MHpA.
[Tpunnumne! knaccudukanuu opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIITBI OPTaHU3MOB.
OcoOeHHOCTH CTPOCHUS | KU3HEIEATEIHEHOCTH OJHOKIETOUYHBIX OPraHU3MOB. baktepuu, apxeu,
OJIHOKJICTOYHBIC TPUOBI, OJHOKIICTOYHBIC BOAOPOCIH, JApyrue NpoTUCThl. KosoHuanbHbIC
OpraHu3Mbl. J[BH>KEHHE OJHOKIIETOYHBIX OPraHU3MOB: aMEOOWIHOE, JKTYTUKOBOE, PECHUYHOE.
3amuTa y OJIHOKJIETOYHBIX OpPraHu3MoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel

4.2

4.3

MHorokerounbsle pacTeHus. B3anMocBs3b uacTell MHOIOKJIETOYHOrO oOpraHusma. TKaHw,
OpraHbl U CUCTEMBl OPraHOB MHOI'OKJIETOYHOro opranu3ma. OpraHusm Kak €IHMHOE IEJIOo€.
Txanu pactenuil. Tunbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNbHAas, MOKPOBHAs, MPOBOASIIA,
OCHOBHasA, MexaHnueckas. OcoOeHHOCTH cTpoeHHs, (QYHKIHMA W pPaCHOJOKECHUS TKaHEH B
opraHax pacTeHUH

BereratuBHble M IeHEpaTHBHbIE OpraHbl pacTeHHH. DYHKIMM OPraHOB M CHCTEM OpPIraHOB.
Kapkac pacrenuii. /[BuykeHre MHOTOKJIETOYHBIX PACTEHUM: TpONM3Mbl U HacTuu. Ilormomenue
BOZBI, YIVIEKHCIIOTO Ta3a M MHMHEPAIbHBIX BEIIECTB pPACTCHUAMH. JIpIXxaHME paCTCHHM.
Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. TpaHCTIOPTHBIE CUCTEMBI pacTeHHA. Brinenenue
y pacTeHui. 3amura y MHOTOKJIETOuYHBIX pacteHui. Kyrmkyna. CpencrBa maccHMBHOM H
XUMHYECKOM 3aiuThl. DUTOHIUBI.

Pa3npaxuMocCTh U peryisuus y opranu3MoB. Pa3ipa)kuMocTh U peryisiuus y MHOTOKJIETOYHbIX
pacteHuil. PocToBbIE BENIECTBA U MX 3HAYEHUE

4.5

MHOroOKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b 4acTeii MHOTOKIETOYHOTO OpraHus3Mma. TKaHu,
OpraHbl M CHUCTEMBl OPraHOB MHOI'OKJIETOYHOrO opraHu3ma. OpraHusm Kak €JIMHOE LEJoe.
T'omeocta3. TxaHM >KMBOTHBIX M 4YeJIoOBeKa. THWIBI KWMBOTHBIX TKAaHEH: »SIMTEIHNaIbHAs,
COCIMHUTENbHAs, MbIIIeYHasi, HepBHas. OCOOEHHOCTH CTPOCHUS, PYHKIUNA U PACIOIOKECHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U cUcTEMbl OPraHOB >KMBOTHBIX. DYHKIIMU OpraHoB U cucTeM opraHoB. Omopa Tena
opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli n
BHYTpeHHUH ckeneT. CTpoeHne U TUIIbI COEAMHEHNS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanme xuBOTHbIX. IIMTaHMe NO3BOHOYHBIX
KUBOTHBIX. JIpixanue xuBOTHBIX. KoxHOE nbixanue. XKadepHoe u 1€rouyHoe IbIXxaHue.
JlpIxaHWe€ I03BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHMS JIETKUX
MMO3BOHOYHBIX KMBOTHBIX. J[pIXaTenbHasi cucTeMa 4enoBeka. MexaHu3M BEHTWISIIUU JETKUX Y
NTUL W MJIEKONMTAIOMMX. TpaHCHOpPT BEWIECTB y OpPraHu3MoB. TpaHCHOPT BEUIECTB Yy
KUBOTHbIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHOCHas cHCTeMa MO3BOHOYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaiiieHus. DBOJIIOLIMOHHBIE YCIOXXHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBbI I103BOHOYHBIX >KUBOTHBIX. Bblenenue y opraHu3MoB. BoigeneHue y >KUBOTHBIX.
CoxpaturenpHple Bakyonu. Oprasbl BbiieneHHs. CBA3b IOJOCTH Tela C KPOBEHOCHOW U
BBICTIUTENILHON  cuUcTeMaMH. BbigeneHne y  MO3BOHOYHBIX  KMBOTHBIX. 3alluTa y
MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 MX IPOM3BOJHBIE.

Pa3znpaxxuMocTh M peryismus y opranu3MoB. Pa3apaxxuMocTh y OAHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Paznpa)kxuMocTh M peryssiivsi y MHOTOKJIETOUYHBIX pacTeHHi. PocToBbIE BemecTBa u
UX 3HaYEHUeE.

HepBHas cucrema u pediexTopHas perymasiuss y MHOTOKJIETOYHBIX >KUBOTHBIX. HepBHas
cucTeMa u €€ OTJeNbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
PazpaGotka anroputMoB u mnporpamMMm i 3((eKTUBHONW (YHKIMOHAIHHONH aHHOTAIMH
F€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METa0OJOMOB MMKPOOPTaHM3MOB, PpPacTEHUH,
KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eoBeKa U ero 3/I0pOBbE

5.1

OpFaHBI N CHUCTEMbI OpPraHoB YCJIOBCKaA. OTI[GJ'IBI T'OJIOBHOI'O MO3Ta IIO3BOHOYHBIX KHMBOTHBIX.
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Pednexc u pednexropnas ayra. bezycnoBHble U yciaoBHbIE pediekchl. ['yMopanbHas peryssus
U DHJIOKpUHHAs CUCTEMa >KMBOTHBIX M dYenoBeka. JKene3bl SHIOKPUHHOM CHUCTEMBI M HX
rOpMOHBI. [lelicTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOM M HAOKPUHHOU cucTeM. I umnoramamo-
runoduszapHas cucrema. Peduekc u pednexkropHas nyra. be3ycinoBHble 1 yCIOBHbIE pedIIeKChI

3ammTa opraiu3Ma ot OosiesHel. IMMyHHas cuctema venoBeka. KiIeTouHbIH U ryMOpaibHBIHA
UMMYHUTET. Bpoxa€HHBINA, TPHOOpETEHHBIN crienupuIeckuii UMMYHUTET. Teopusi KIIOHAIbHO-
cenektuBHOro ummynutera (I1.Opaux, ®@.M.bepner, C.Tonerasa). BocranuTenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUN

5.3
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KpoBeHocHass cucrema u €€ opranbl. Cepile, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru
KpoBooOpauieHus. Pabora cepana u eé perymnsuus

Hpixanue uvenoBeka. uddysus razoB uepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas cucTeMa
yesoBeKa. JpIxaTenbHas IOBEpXHOCTb. Perynsnus npixanus. [lpixatesbHble 00bEMBI

HI/IH_[eBapI/ITeJ'IBHaH cucrema YCJI0BCKa. OTI[CJ'IBI IMUIICBaPUTECIBHOI'O TpaKTa.
HI/IH_IeBapI/ITCJIBHbIe JKCIIC3bI. BHYTpI/IHOHOCTHOG 1 BHYTPHUKIICTOYHOC NNUIICBAPCHNUC

5.6

[TokpoBbl 1 ux mpou3BoaHbie. Opransl BeiaeeHus. [louku. CtpoeHre M QYHKIIMOHHPOBAHHE
HedpoHa. DunbTpanus, ceKpenust 1 00paTHOE BCACBIBAaHHE KaK MEXaHH3MbI pabOThl OpPraHoOB
BbiieneHus. OOpa3oBaHHe MOYHU Y YEIOBEKa

5.7

6.1

6.2

JIBu>keHHe yesloBeKa: MbliieyHas cucrema. CKelleTHbIE MBI U UX paboTa. CTpOeHUE U TUIIbI
COEIMHEHMS KOCTEN

TCOPI/IH ABOJIIOIMH. Pa3BuTHE )XU3HU Ha 3emie

OomonnonHas teopust Y. Jlapsuna. IIpeanochiiku BO3HHMKHOBEHUS AapBUHM3MA. JKu3Hb u
Hay4Has aeareabHocTh Y. /lapBuHa.

JIBrkyie cuiibl 3Bojronud BUAOB 1o Y. JlapBuHY (BBICOKash HHTEHCHBHOCTh Pa3MHOKEHHS
OpPraHU3MOB, HACJIEJCTBEHHAs M3MEHYMBOCTb, OOph0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIA H
UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoil teopun spomtonuu (CTD). HeiirpanbHas TeopHsl SBONIOLUH.
CoBpeMeHHasl 3BOJIIOLIMOHHAS OMOJIOrHs. 3Hau€HHE 3BOJIIOLIMOHHOM Teopuu B (OpPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA

[lomynsamuss kak »dSjaeMeHTapHas eaMHuna 3Boiatouud. COBpEMEHHBIE METOABI OLEHKH
TEeHETUYECKOT0 Pa3sHOO0Opa3us U CTPYKTYpbl MOMmyisiiuil. V3meHeHHe reHoQoHIa MOMyNIsSIUU
KaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH TeHeTn4eckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (DAaKTOphl  (IBMDKYIME CHJIBI)  3BOJIIOUMH. MYyTalMOHHBIM  mpolecc.
KomOunatuBHast m3meHuuBOCTh. Jlpeiidp reHoB — ciyyailiHble HEHANpaBiICHHbIE H3MEHEHMSI
qacToT ajuiened B momynasanusax. Oddext ocHoBaTens. Murpauuu. M30as0us NOMySISIMA:
reorpaguueckas (IpocTpaHCTBEHHAs ), OHMoIorndeckas (penpoayKTUBHAS).

EcrecTBeHHbI 0TOOp — HampaBisromuil GakTop 3BosonuN. POpMBI €CTECTBEHHOr0 0TOOpa:
JOBUKYIINH, CTaOUIN3UPYIOMUHI, pa3phIBatolIui (qu3pynTuBHBIHN). [lomoBoit oTOop.
[IpucnocoOIeHHOCTh  OPraHM3MOB  KaK  pe3yiabTaT MHKpPOIBONIOLMHU. BoO3HHKHOBEHHE
npucnocoOIeHui y opranu3mMoB. Apomopdo3sl 1 uanoagantauuu. [Ipumeps! npucnocoOiaeHui
y opranu3MoB. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepunm u crpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIOIHH.
M3onsaumst — kimovyeBod (akrtop BupooOpazoBanusa. Ilyth u cmocoObl BHA0OOpa30BaHUS:
ajutonaTpudeckoe (reorpaduyueckoe), CHMIIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anus). JuTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Pone  sBomOLMOHHONM  OuomorMuM B pa3pabOTKe HAayyHBIX  METOAOB  COXPaHEHUs
OouopazHooOpasus. MHKpPO3BOMIOLMS U KO3BOJIIOLUS NApa3sUTOB M MX X03s5€B. MeXaHU3MBI
(hopMUpOBaHUS YCTOWIHMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HE

6.3

MGTOI[I:I HU3YUCHUA MAKpPO3BOJIOIHH. ITaneonTomorudyeckue MCTOAbl HU3YYCHHA 3SBOJIIOIHU.
[Tepexonubie popmbl U GUIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpagudeckue Metoabl u3ydenus 3pomonud. CpaBHeHue (Gaopsl u (hayHbl MAaTEPUKOB U
ocTpoBOB. buoreorpaduyeckue odmactu 3eminn. BUabl-sHIEMUKN U PETUKTHI.
OMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUYECKUE METOJbl HM3YYCHHS SBOJIIOLIUU.




['eneTnyeckne MeXxaHU3MbI 3BOJIIOLMM OHTOTE€HE3a M TMOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
I'oMonornuHble U aHaOTUYHbBIE OpraHbl. PynrMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
TCHETUYECKUE, OMOXUMHUYECKHE ¥  MaTeMaTHYeCKHEe METOIbl HM3yYEHUS  DBOJIOIUM.
I'omonoruunsie rensl. CoBpeMeHHBIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JCPEBbEB.
XpOMOCOMHBIE MYTAITUU U 3BOJIIOLHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBuia) 3BoJOLMU. HeoOpaTumMocTh »BONOLMU. ANaNTUBHAS
paauanusi. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUU

6.4
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Hayunble TumoTe3sl MpOUCXOKIACHUS KU3HU Ha 3emiie. AOHorenes u nmancnepmusi. Jlonaydnsie
MpeJICTaBICHUs O  3apOXKACHUM  KU3HU  (KkpeaunoHu3M). ['mmoresa  MOCTOSHHOTO
camo3apo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE 3Tamnbl HeopraHudeckou sBoitonuu. Ilnanerapnast (reosoruyeckas) SBOJIIOLMSL.
Xumuyeckasi 3BOJIONUSA. AOHUOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX.
Ombir C. Muitepa u I'. HOpu. OOpazoBanue monuMepoB u3 MoHOMepoB. KoamepBarHas
runore3a A.M. Onapuna, rumnore3a mnepBuuHoro OynboHa JIk. XomjaelHa, reHeTHYecKas
runoreza I'. Mémepa. Pubosumsl (T. Yek) u rumoreza «mupa PHK» VY. TI'mnOepra.
®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emin u metoabl e€ usydenus. Vckomnaemple opraHndeckre ocTatku. I'eoXpoHosorus u
e€ meroabl. OTHOCHUTENbHAS U a0COMIOTHAS T€OXPOHOIOTHUS. ['@0XpOHOIOrHUeCcKasl IIKaJa: SOHBI,
3pbl, IEPUOJIbI, FTTOXH.

HavanbHpie sTanbl opraHumyeckodl sBosmonuu. llosiBaeHue M 3BOMIOIUS MEPBBIX KIETOK.
OBomonuss Metabonu3ma. Bo3HMKHOBeHHE MepBbIX 3KocucTeM. COBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKM Kak aHalor mepBbiX Ha 3emse coobmectB. Crtpomartonuthl. IIpokapuotsl u
3yKapUOTBHI.

[Ipoucxoxaenne sykapuoT (cuMOUOreHe3). OBONIOIMOHHOE TMPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHME OCHOBHBIX Iy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarbl 3BOJIOLUU BbICIIUX pacTeHHi. OcHOBHBIE apoMop(do3bl pacTeHuil. Brixon
pacteHuii Ha cymry. [losiBaeHHe CHOpPOBBIX pacTeHMM M 3aBoeBaHME MMHU cylid. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHHI.

OCHOBHBIE 3Talbl HBOJIOLUHU KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOp0BBIEC )KUBOTHBIE.
XKuzup B Bozme. OBomonMs M03BOHOYHBIX. Ilponcxoxkaenue ampuOuil U penTuiInid.
[Tpoucxoxaenne miiekonuTaromMx W NTUI. [IpuHinmn kiodeBoro apomopdosa. OcBoeHHE
0€Cr03BOHOYHBIMU M TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 1O dpaM W TEpUOJaM: apxeH, MPOTepO30H, Maneo30i, Me3030M,
kaifHo30M. OOmIas XapakTepUCTHKa KJIMMaTa U TeoJIOTHUecKuX ImpoueccoB. [losBienue u
paciBeT XapaKTEpHBIX OpPraHU3MOB. YTJeoOpa3oBaHME: €ro YCJIOBUS W BIUSHUE Ha Ta30BbIi
cocTaB atMochepsl.

MaccoBble BBIMUpAHHMSI — SKOJOTHMYECKHE KpHU3UChl mponuioro. I[lpuuumHbl W cieacTBus
MaccoBBIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTMYECKHI KPU3UC, €r0 0COOEHHOCTH

Paznenst 1 3amaum anTpomnonoruu. Meroasl antpornonorud. CTaHOBIEHHE MPEICTABICHUN O
IIPOUCXOXACHUHN YenoBeKka. COBPEMEHHBIE HAyUHbIE TEOPHUH.

CxoncTBO yenoBeka ¢ KUBOTHbIMU. CHcTeMaTHdeckoe MojoKeHue yenoBeka. CBUIETeNbCTBA
CXOJICTBA YEJIOBEKA C >KMBOTHBIMH: CPaBHUTEIHHO-MOPQOIOrHUECKUE, SMOPUOIOTHUECKUE,
¢usnonoro-o6MoXuMHUecKue,  noBeaeHueckue.  OTIMYMS ~ 4eloBeKa  OT  KUBOTHBIX.
[IpsiMOX0KaEHNE M KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TIOJIOBHOrO MO3ra M
BTOPOU CHTHAJIbHOUN CHCTEMBI.

JBmwxyue cuibl ((hakTophl) aHTPONOreHe3a: OMOJOrHuYecKue, coluaibHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTAaIUU AHTPONOreHe3a. ABCTPAJONUTEKH — ABYHOTHME Npelnku Jrojed. Yenosek
YMEJIbIM, TEPBbIE M3TOTOBJICHUS OpyAHH Tpyna. UemoBeK MPSIMOXOMSIIMNA M TEPBBIA BBIXO
mozaei 3a npenensl Appuku. Yenosek reiensoeprckuii — oO0Imuil IpeaoK HeaHIepTalbCKOro
YyeJoBeKa M 4YeJOBeKa pa3yMHOTo. UenoBeK HeEaHJEPTaIbCKUM KaK BHJ JIIOJIEH XOJIOJHOIO
KIMMara. YenoBek pa3yMHBII COBPEMEHHOTO THUIIA, JEHUCOBCKMH 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.




DBOJIIOLIMSL  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBI OTOOpP B MOMYNSALUSAX YEIIOBEKa.
MyTarmonHsIi iporiece ¥ moaumMopdusm. [lomynsimonHsie BOMHBI, Apeid reHoB, MUTpaIUs 1
«3¢deKT OCHOBATEINSD» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. llonatue o pace. bounblime pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIo-HErpouHas (3KBaTopuaibHas), MOHIOJIOMHAs (a3uaTcKo-aMepukaHckas). Bpems u
MyTH pacceleHus deloBeKa MO IulaHeTe. EIWHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3ma. [IpucnocoOieHHOCTh uenoBeKa K  pa3HbIM  YCIOBHSM
OKpyXkarluei cpensl. BrnusHue reorpadpuueckoil cpensl U Aperida reHoB HA MOPQOJIOTHIO U
(U3MOTIOTHIO YeTOBEKa

DKOCHCTEMBI U MIPUCYILUE UM 3aKOHOMEPHOCTHU

7.1

7.2

7.3

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.

Metoasl skonoruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHI B JKOJOTHUU: MPHUPOAHBIE H
nabopaTtopuble. MoaenupoBaHue B 3KOJIOTHU. MOHUTOPUHT OKpYKAIOIMIEH Cpeabl: JIOKaIbHBIH,
pPErMOHANIbHBIN U TJI00AIbHBIN

DKkonoruveckre (GakTopbl U 3aKOHOMEPHOCTH MX JneicTBus. Kimaccuduramusi 3KOJIOTHIECKIX
¢dakTopoB: abuoruyeckue, OMOTHUECKUE, aHTponoreHHble. O0IMe 3aKOHOMEPHOCTH JIeHCTBUS
skosorudeckux (akropos. IIpasmio muaumyma (K. Llnpenrens, 10. JIn6ux). TorepaHTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak sKonorudeckwii ¢akrop. [leiicTBue pa3HBIX YYacCTKOB
COJIHEYHOI'O CIIEKTpPa Ha OpPraHU3Mbl. DKOJOTHMYECKHE TIPYMIbl PACTEHUH M KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHanabHas poiib cBeta. ®oTonepuousm.

Temneparypa kak skonoruyeckuit akrop. [leiictBue temmepaTypsl Ha OpPIaHU3MBI.
[ToiikumoTepMHBIE ¥ TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC M CTEHOTEPMHBIE OPTaHU3MBI.
BrnaxxHocts kak skonorndeckuil gakrop. I[Ipucnocobnenus pacTeHuil K MoaepKaHuo BOJHOIO
Oananca. Knmaccudukamnus pacTeHuid 1O OTHOIICHHIO K Boje. IlpucrocoOneHus >KMBOTHBIX K
M3MEHEHUIO BOJHOTO PeXHMa.

Cpensl oOWTaHWsS OPTraHWU3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, TIIOYBEHHAs, TIIyOMHHAS
MOJINOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XMMUYECKHEe OCOOEHHOCTH Cpel] OOWUTaHHs
opranu3MoB. [Iprucrnoco01eHns OpraHu3MoB K KU3HHU B pa3HBIX Cpeax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOAWYHBIE PUTMBI.
[TprcrocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KU3HH.

XKuznennole Qopmbl opranusmoB. Ilonarue o xu3HeHHOH Qopme. KuzHeHHBIE (OPMBI
pacTeHuii: JepeBbs, KYCTApHUKH, KYCTApPHHUYKHA, MHOTOJIETHHE TpPaBbl, OJHOJETHHUE TPAaBHI.
XKuznennole GOpMBI KUBOTHBIX: THJIPOOMOHTBHI, T€OOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTPOEHHS U 00paza KU3HU.

buotnueckue dakropsl. Buasl 6MOTHUECKUX B3aMMOJEHCTBUNA: KOHKYpPEHIMS, XMIHHYECTBO,
cumObno3 u ero Qopmel. [lapasuTu3m, Koomepamus, MYTyajdu3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxjeOHMuYecTBO). Herpoduyeckue B3aUMOAEHUCTBUS  (TONHMYECKHE,
dbopuueckue, dadbpuueckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA JIJISi CYIIECTBOBAHUS
OpPraHu3MoB B cpejie ooutanust. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS

DKOJOTHYECKHE XapaKTepUCTUKU momynsiuu. [lomynsuus kak Ouonoruyeckas cucrema. Ponb
HEOAHOPOJHOCTH Cpefbl, (u3ndeckux OapbepoB U OCOOECHHOCTEH OWOJIOTHH BHIOB B
(GbopMUpPOBaHUM  TIPOCTPAHCTBEHHON  CTPYKTYphl momynsuuii. OCHOBHBIE  TOKa3aTeNlu
MOMYJISAIMKA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas W TIOJIOBas CTPYKTypa, POXKIAEMOCTH,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSI.

Dxonoruyeckasi CTpykTypa mnomynsaiuu. OIeHKa YHUCIEHHOCTH Tmonyisiuu. JnHamuka
NonyJisAUK U €€ perymsus. buornueckuil norenuuan nonynsauud. MoaenupoBaHue JUHAMUKU
nonyisauun. KpuBble pocTa 4YHCICHHOCTH momynsaiuu. Kpusbie BbDkuBaHus. Perymsius
YUCIIEHHOCTH TOMYJSAUUNA: posib (AKTOPOB, 3aBHUCSIIMX W HE 3aBUCAIINX OT IUIOTHOCTH.
DKoJIoTHYecKue cTparerud BunoB (r- u K-crparerun).

[TonsTne 00 oKojmoruyeckol Huimie BuAa. Mectoobutanue. MHOroMepHass MOJENb
skosiornyeckoi Humm [x. M. Xatunncona. Pazmepsl s3konorndyeckoi Humu. [loreHuansHas u
peann30BaHHAs] HUIIIU.

Bun kak cucrema nomynsiumil. Apeanbl BUAOB. BuIbI M UX JKU3HEHHBIE CTpaTErHHU.
3aKOHOMEPHOCTH MOBEACHUS M MHUTpAlui >KMBOTHBIX. BHOJIOrMUeCcKrEe WHBA3UU YYXKEPOIHBIX
BUJIOB
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CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MaMy B
oumorieHoze. DkocucTemMa Kak OTKpbiTas cucrema (A.J[x. Tencnu). OyHKIIMOHATBHBIE OJIOKU
OpPraHU3MOB B HKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIYyLEHTHl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u ceru. Adbuornyeckue 00Kku 3KocucTeM. IT0UBBI U HIIBI B HIKOCUCTEMAX.
KpyroBopot BelecTB ¥ NOTOK 3HEPTUU B SKOCUCTEME.

OcHOBHBIE IIOKa3aTeJd 3KOCUCTeMbl. buomacca M mpoaykuus. DKOJIOTMYECKHE MHpaMU[bI
qrcen, OMoMacchl U YHEPTUH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykueccud. [lepBuuHble M BTOpUYHBIC
CYKLIECCMM M WX IPUYMHBL. AHTPOIIOIEHHbIE BO3JEHCTBHA Ha cykueccuu. KimmakcHoe
coobmectBo. buopasHooOpasue M MOJHOTa KPYyroBopoTa BELIECTB — OCHOBA YCTOWYHMBOCTH
COOOLIECTB.

IIpuponHble 3KOCUCTEMBL. AHTPONOIE€HHBIE 3KOCHUCTEMBI. ATpO3KOCHUCTEMA. ATpPOIEHO3.
Paznnuns Mexy aHTpONIOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucreMm. lopoackas ¢iopa u ¢ayHa.
CunaHTpomu3ansi TOpOACKOM (ayHel. buonormueckoe ©  XO3MHCTBEHHOE 3HAUCHHE
arpo’KOCUCTEM U ypOO’KOCHCTEM.  3aKOHOMEPHOCTH  (OPMHMPOBAHUS  OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B JKOCUCTEMAX.

[lepeHoc sHEpruM U BELIECTB MEXAY CMEKHBIMU SKOCHCTEMAMHU. Y CTOMYHMBOCTH OPraHU3MOB,
MOMYJISIIUM ¥ SKOCUCTEM B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JEHCTBUIM

7.5

buocdepa — obmeruranerapaast 00009ka 3eMIIH, TJI€ CYIIECTBYET WIIH CYIIECTBOBAIA JKU3Hb.
Yuenue B.W. Bepuaackoro o 6mochepe. Obmactu Ouocdepsl u e€ cocran. JKuBoe BelecTBO
ouocdeps! u ero HyHKIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepbl. OcobOeHHocTH Ouochepsl Kak Tino0aibHOU
sKocucTeMbl. JluHamudeckoe paBHOBecnme B Ouocdepe. KpyroBoporbl BemecTts
OroreoXnMMHYECKHe UKIIBI (Yriiepo/a, a3ota). PutMuuHoCTh siBeHuit B 6buocdepe.
3oHanpHOCTH OHOCchepsl. [TonsaTue 0 6uome. OCHOBHBIC OMOMEBI CYIIH: TYHJpa, XBOWHBIC Jieca,
CMEIIaHHble W IMIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTHIHH, TPOMHMYECKUE Jeca,
BBICOKOTOphs. Kimumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa U (QYHKIHMS >KHUBBIX CHCTEM, OLIEHKA MX PECYpPCHOTO MOTEHIHana U OuocqepHbIX

byHKIMIA
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DKosornyeckue Kpu3nchl U UX NpuuuHbL. BozneilicTBue venoBeka Ha Ouocdepy. 3arps3HeHue
BO3yIIHOM cpenpbl. OXpaHa Bo3ayxa. 3arpsis3HeHHe BOAHOM cpeabl. OXpaHa BOJHBIX PECYpCOB.
Pa3pymenne nousel. OXpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHne KinMara.

AHTpOINIOreHHOE BO3/ECUCTBHE HA PACTUTENbHBIM M )KMBOTHBIM MHp. OXpaHa pacTUTEIBHOIO U
KHUBOTHOrO Mupa. OCHOBHblE TPUHIMIBI OXpaHbl mnpuponabl. KpacHsle kHuru. Oco0o
oxpansiemble npupoHsle TeppuTopun (OOIIT). Borannueckue caabl ¥ 300J0THUYECKHE MTAPKU.
OCHOBHbBIE TNPUHIUIBI YCTOMYMBOTIO Ppa3BUTHs 4YEJIOBEYECTBA W TNPUPOABL. PanuoHanbHOE
IIPUPOJIONIOIB30BAHHUE U COXPAHEHUE OMOJIOrMUYECKOro Pa3HOO0pa3us 3eMin
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