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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHOMy npeamety "buonorusa" (manee - Ouosiorusi) Ha ypoBHE
cpenHero oOuiero oOpasoBaHus pa3zpaboTaHa Ha ocHoBe DenepanbHOro 3aKoHa OT
29.12.2012 Neo 273-®3 «O6 oOpazoanuu B Poccuiickoit denepanuny, ®I'OC COO,
Konnenmuu npenogaBanusi yueOHOTO npeaMera «bUoiaorus» U OCHOBHBIX MOJOKEHUN
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTaHUS.

VYyeOubiii npeamet «buonorus» yriyonénaoro ypoHs uzydenus (10—11 xnaccsr)
SBJISIETCS. OJJHUM U3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcTecTBEeHHO-HAy4YHBIE
npeametb». Cornacuo nojoxenussMm GI'OC COO npodunbHble yueOHbIE MPEIMETHI,
u3ydaeMble Ha yriayOJEHHOM YpOBHE, SBISIIOTCA crmocoooMm auddepeHimanuu
oOydyeHUssT Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUsT M TMPHU3BAHBI O0OECIEYUTH
PEEMCTBEHHOCTh ~ MEXKJY OCHOBHBIM  OOIIMM, CPEAHUM  OOIIMM, CpEIHUM
npodeccroHaIbHBIM M BBICIIUM O0pa3oBaHWeM. B To ke BpeMsl KaXIbld W3 3THUX
y4eOHBIX TIPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HAa TMPUOPUTETHOE pEIICHUE
o0pa3oBaTeIbHBIX, BOCIUTATEIIBHBIX W  Pa3BUBAIOIIMX 3a7ay, CBS3aHHBIX C
npodopueHTalueir oO0yJarolmuXcs W CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOM
o0JlacTU HAY4YHOTO 3HAHUSA, CBS3aHHOTO C OWOJOTHEH, MEIUIIMHOM, JKOJOTHEH,
IICUXOJIOTUEH, CIOPTOM WUJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMY npeamery "buonorus" naér npeacrtaBieHue o eI U
3alayax wu3yueHus ydyeOHoro mnpeamera «buonorus» Ha yriayOnEHHOM YpOBHE,
ompenensier  o0sA3aTeNbHOE  (MHBAPUAHTHOE)  TMPEIMETHOE  COJAEpXKaHUE,  €ro
CTPYKTYpHUpPOBAaHHE IO pa3/iejlaM U TeMaM, Paclpe/ielIeHHe Mo Kilaccam, PEKOMEHIYyeT
MOCIIEIOBATEIbHOCTh M3Y4YEHHUS] y4eOHOro MarepHualia ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKK Y4eOHOro MmpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcs. B mporpamme mo 6uonoruu peaarn3oBaH MPUHIUIT TPEEMCTBEHHOCTH C
U3yyeHrneM OWOJIOTMH Ha ypOBHE OCHOBHOTO OOINEro oOpa3oBaHus, Ojaromaps demy
MPOCMATPUBAETCA HAMPABIECHHOCTh HA TMOCIEAYIONIEe pPa3BUTHE OWOJIOTHYECKUX
3HaHUM, OPUEHTHPOBAHHBIX Ha dbopmupoBaHue €CTECTBEHHO-HAYYHOT O
MHPOBO33PEHUS, HKOJIOTHYECKOTO MBIIUICHUS, TPEICTABICHUN O 3J10pOBOM 00pase
KU3HHM, HA BOCTIMTaHHE OEpPEKHOTO OTHOIICHMS K OKpY’KaroIleH mpupoaHou cpeae. B
mporpaMme IO OHOJIOTUM TaKKe TOKa3aHbl BO3MOXKHOCTH YYEOHOro TpeaMera
«buonorus» B peanuzauuu tpedoBannii ®I'OC COO Kk miIaHUPYEMBIM JIMYHOCTHBIM,
METanpeJMETHBIM H TPEIMETHBIM pe3ylbTataM OOyd4eHHs u B (POPMUPOBAHUU
OCHOBHBIX BHUJIOB y4€OHO-II03HABATEIbHOU JEATEIbHOCTH O0YYaIOIUXCSA [0 OCBOCHUIO
coJiep>KaHusl OMOJIOrMYECKOro 00Opa30BaHUsI Ha YPOBHE CPEIHEr0 001ero o0pa3oBaHuUs.

VYyebOnpiii mpenmer «buonorus» Ha ypoBHE cpemHero ooOmero o0pa3oBaHUS
3aBepIlIaeT OMOJIOrMYecKoe 00pa3oBaHUE B LIKOJE W OPUEHTUPOBAH HA pacCUIMpPEHUE U
yriyOJieHue 3HaHUM OO0ydYaroIIuXCsi O MKUBOM NPHUPOJE, OCHOBAX MOJEKYISIPHOU U



KJIIETOYHON OMOJIOrMH, AMOPHUOJOTHUM U OWOJIOTMH DPA3BUTHS, TC€HETUKH, CEJICKIIUU,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUECHUS U SKOJIOTHH.

N3yuenne yuebHoro mnpenmera «buosorus» Ha  yriIyOJI€HHOM  YpOBHE
OPUEHTHPOBAHO HAa TMOJTOTOBKY OOYYalOIIUXCS K TMOCIEAYIONIEMY MOJIYy4YCHUIO
OMOJOTMYECKOT0 00pa30BaHMs B By3aX U OpPraHU3ALMIX CPEIHEro NpodhecCuoHaIbHOIO
oOpazoBanus. OCHOBY €ro COJCp>KaHUSI COCTABIISIET CUCTEMa OMOJOTHYECKUX 3HAHUH,
MOJIYYEHHBIX TPU H3YyUYEHHH OOYYaIOIIMMUCA COOTBETCTBYIOIIUX CHCTEMATHYECKHUX
pasziesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanus, B 10—11 kimaccax atu
3HAHUS MOJIy4aroT pa3BuTue. Tak, pacHIMpeHbl U YriIyOaeHbl OUOJIOTUYECKUE 3HAHUS O
pacTeHUsIX, IJKHUBOTHBIX, Tpubax, OakTepusix, OpraHu3Me 4YeJOBEeKa, OOIIHNX
3aKOHOMEPHOCTSX KWU3HHU, JOMOJHUTEIbHO BKJIIOYEHbI OHOJIOTHYECKUE CBEACHUS
NPUKIATHOTO W TOUCKOBOTO XapakTepa, KOTOpPbIE MOXKHO HCIOJb30BaTh Kak
OPUEHTHPHI I TOCIEAYIONEro Beidopa mnpodeccuu. Bo3MoxkHa Takke WHTETpaIus
OMOJIOTMYECKUX  3HAHUW C  COOTBETCTBYIOIIMMH  3HAHUSIMH, TOJYYCHHBIMU
00yJaromuMHCs TIPU U3YyYEeHUH (PUBHKH, XUMUHU, TeoTpaduu 1 MaTeMaTHKHU.

Crpyktrypa mnporpamMmbl 1o ydeOHOMY mnpeametry '"buomorus" oTpaxkaeT
CHUCTEMHO-YPOBHEBBIN M ABOJIOIMOHHBIN MOIX0bI K M3ydeHUto Oouosioruu. CoriiacHo
UM, HU3YYaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE [JIsi MKUBBIX CHCTEM
Pa3HOr0 YpOBHS OPraHU3allMH, SBOJIOLHNHN OPTaHUYECKOTr0 MHpa Ha 3eMJie, COXPaHEHHUS
OMOJIOTUYECKOTO pa3HoOoOpa3usi 1uiaHeThl. Tak, B 10 Kijacce H3y4daroTCsl OCHOBBI
MOJIEKYJISIPHON U KJIETOYHOU OMOJIOTUH, SMOPHOJIOTUU U OMOJIOTUN PA3BUTUS, TE€HETUKH
U CEJIEKIIMH, OMOTEXHOJIOTUH U CUHTETHYECKOW OMOJIOTMH, aKTyalU3UPYIOTCS 3HAHUSA
oOydJaromuxcs mo 60TaHUKE, 300JI0TUH, aHATOMUH, (pusnoioruu yenoBeka. B 11 kmacce
M3YyYarOTCs HBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTUHU U yueHue o duocdepe.

VYyeOnbiii penmer «buosnorus» mpu3BaH 00eCNEYUTh OCBOCHHUE 00YUYaIOIUMUCS
OMOJIOTUYECKUX TEOPHM U 3aKOHOB, WUJEH, MPUHIIMIIOB M MPABWUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, 3HAaHUW O CTPOCHHUH,
MHOTOOOpa3u # OCOOCHHOCTSX KIETKH, OpTraHu3Ma, TOMyJSIN, OWOIEHO3a,
AKOCHUCTEMBI, O BBIAAIOLIUXCA HAYUYHBIX JTOCTUKEHHUIX, COBPEMEHHBIX UCCIECOBAHUIX B
OMONOTHY, TPUKIATHBIX AacleKTax OWOoJOoTMYecKux 3HaHuW. Jlns pa3Butus u
MoJAJIep)KaHusl MHTepeca O0Oydaronmuxcsi K OWOJOTMM Hapsiay €O 3HAYUTEIbHBIM
00BEMOM TEOPETUUYECKOTO MaTepuaja B COACPKAHWUU MPOTpaMMbl TIO OHOJIOTHH
NPEeIYCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAHOBJICHUS W PA3BUTHUS TOW WIM HHOU
o0nmacT OWMONOTHH, BKJIQJOM OTCUYECTBEHHBIX M 3apYOC)KHBIX YUYEHBIX B DEIICHHE
BOKHEHIITNX OMOJIOTHYECKUX U AKOJIOTHIECKUX TPOOIIEM.

Henp u3ydyeHus: yueOHoro mnpeamera «buonorus» Ha yriayOJIEHHOM YpOBHE —
OBJIaJICHUE OOYYalOIIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHu3alluu
KUBBIX CHCTEM Pa3HOr0 paHra v MpuOOpETeHUE YMEHHU HCMOJIb30BaTh 3TH 3HAHUS B



dbopMupoBaHUM  WHTEpeca K  ONpeaeNéHHOM  obmactu  mpodeccuoHaIbHOU
NEeSATENbHOCTH, CBSI3AHHOM C OMOJIOTMEN, WM K BbIOOpPY Y4YeOHOro 3aBeACHHS JUIS
MPOJOJKEHUST OMOJIOTMYECKOr0 00pa3oBaHusI.

JlocTrxkenue 1enu uydeHus ydeOHoro npeamera «buonorus» Ha yriayO0n€éHHOM
ypOBHE 00€CTIeUnBAETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl OHMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMONIOTMYECKUX TEOPUAX, KOHICIIIUAX, THIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W
NpaBWJIaX, COCTABIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPa; O
CTPOCHHH, MHOTOOOPAa3UK U OCOOCHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKA, OpPraHu3M,
NOMYyJNIALKsSA, BUJI, OWOreorneHo3, Ouochepa); O BBIJAONIUXCA OTKPBITHIX U
COBPEMEHHBIX HCCIIEOBAHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYydYalIUXCsl C METOJaMU IO3HAHUS KUBOW TMPHUPOIBI:
MCCIIEZIOBATEIILCKUMU METOJJaMU OMOJOTHYECKUX HAayK (MOJICKYJISPHOH W KIECTOYHOU
Owonoruu, OSMOPHONOTMH ¥ OWOJOTHMH  Pa3BUTHUS, TCHETUKH W  CEJICKIIHH,
OMOTEXHOJIOTUHA U CHHTETUYECKOW OMOJIOTHH, MAaJCOHTOJIOTHUH, DKOJOTHH); METOIaMHU
CaMOCTOSITEJILHOTO TPOBEJEHUsI OMOJIOTMUECKUX HUCCIEeNOBaHUM B JabOpaTOpuud U B
npupoe (HabiroaeHre, U3MEpeHUe, SIKCIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJIcHWE  OOYy4alolIMMUCS  YMEHHUSIMHU:  CaMOCTOSITEIBHO  HaXOJWTh,
aHAIM3UPOBATh M HCIOJIB30BaTh OHUOJOTHYECKYI0 HWHGOPMAIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJOTUEH ¢ CUMBOJIMKOM; YCTaHABIMUBATH CBA3b MEXKIY
pa3BUTHEM OMOJIOTUU M COLIMATILHO-DKOHOMHUYECKUMHU U SKOJIOTUUECKUMU MTpoOIeMaMu
YeJIOBEYECTBA; OLICHUBATh IMOCJIEICTBUS CBOEU JESITENIbHOCTH [0 OTHOIIEHUIO K
OKpYXalollel MpUPOIHON cpefie, COOCTBEHHOMY 370POBBIO U 37J0POBBIO OKPY>KAIOIINX
J0JIe; O0OOCHOBBIBATH M COONIOAATh MeEpbl MNPOMIMIAKTAKH  HWHQPEKITMOHHBIX
3a00JIeBaHMi, TpaBWja TIOBEJAEHUS B TpHpoAe H obecrnedeHuss O6e30macHOCTH
COOCTBEHHOM JKM3HEICSATEIBHOCTA B YPE3BBIUAWHBIX CUTYaIUSX MPUPOJHOTO H
TEXHOT€HHOT'0 XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIC HAy4YHbIE€ OTKPBITHUSA B
00J1aCTH OMOJIOTUH;

pa3BUTHE Yy OOYYAlOIIMXCS MHTEUIEKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B
Ipolecce 3HAKOMCTBA C  BBIIAIOIIMMUCSA  OTKPBITUAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OMOJIOTMH, pEIIaeMbIMH €10 MpoOjJeMaMH, METOAOJIOrHeH
OMOJIOrMYECKOTO HCCIIEOBAHMS, TPOBEICHUS OSKCIEPUMEHTAIBHBIX HCCIEI0BAHMIM,
pemieHuss OMOJOTMYECKHX 3a]a4, MOJACTUPOBAHUS OHOJIOTHUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHUE Yy OOYYAIOIIMXCS LIEHHOCTHOTO OTHOILIEHHUS K JKHBOW NPUPOJE B
LEJIOM M K OTAETbHBIM €€ OOBEeKTaM WU SIBICHHSIM; (OPMHUPOBAHUE 3KOJIOTHYECKOH,
TeHETUYECKOW TPAaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B MPHUPOJE; MHTETPAINH
€CTECTBEHHO-HAYYHbBIX 3HAHUN;



npuoOpeTeHne 00y4aroImuMHCs KOMIIETEHTHOCTH B palUOHAIBHOM
MPUPOAOIIONB30BaHUN (COONIOACHUE TMpaBUJl MOBEAEHUS B MPUPOAE, OXpPaHbl BHUJIOB,
sKocUcTeM, Ouocdepbl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U  3J0POBbBS
OKpYKarolmx Jrojie (cobmoneHuss mep npoduiaakTuku 3a0ojeBaHUM, oOecrieyeHue
0€30MacHOCTH KU3ZHENEATEIbHOCTH B YpPE3BbIUAWHBIX CHUTYyalUUsX HIPUPOAHOrO H
TEXHOT€HHOTO XapakKTepa) Ha OCHOBE MCIOJb30BaHUS OHOJIOTMUECKUX 3HAaHUU U
YMEHUH B MIOBCEIHEBHOU KU3HU,

CO37laHUE YCJIOBUW JJII OCO3HAHHOTO BBIOOpa OOYYaIOIIMMUCS WHIWBUIYAIbHOU
oOpa3oBaTeIbHOU TPaeKTOPUH, CrocoOCTBYIOLIEH HoCIEyIOUIEMY
npoeccuOHaIbHOMY CaMOOIPEICICHUIO, B COOTBETCTBUM C WHJMBHUYaJIbHBIMU
UHTEpEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO011ee YUCIIO 4YacoB, OTBEJACHHBIX HAa H3y4yeHUE OMOJIOTMU Ha YIIIyOJIECHHOM
yYpOBHE cpeqHero oomiero oopazoBanusi, cocrarisieT 204 yaca: B 10 xkimacce — 102 gaca
(3 yaca B Hezemno), B 11 kiacce — 102 vaca (3 yaca B HeeINO).

OT6op opraHu3alMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YECHHS OHOJOTUH
OCYHIECTBIISIETCSI € Y4€TOM crHenu(puKd ero CcojAep)KaHus M HalpaBICHHOCTH Ha
OPOJOJKEHUE  OMOJOTMYECKOro  00pa3oBaHUsl B OpraHu3alUsx  CpPeaHEro
npodeccCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM TpU O0O0yYeHUH OUOJIOTMM Ha YIIIYyOJIEHHOM YpPOBHE
ABIIIETCS TIPOBENIEHHWE JA0OpATOPHBIX M TMpakTudeckux pabor. Takke ydacTue
oOy4JaromMXcs B BBHIMOJHEHUU TMPOEKTHBIX M Y4EOHO-MCCIEN0BATENBCKUX pPadoT,
TEMaTUKa KOTOPBIX OMpPENEeNseTCs y4YUTelleM Ha OCHOBE HMEIOIIUXCS MaTepUaabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mTpOrpaMMbl, BBIAECIEHHOE K)YPCUBOM, HE BXOJIHUT B MPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi Ouosorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHS
ouosioruu. bruonornueckrue HayKu U u3ydaeMble UMH TIpoOsieMbl. DyHIaMeHTaIbHEIE,
PUKJIAHBIE U TTIOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OuoJIorud B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAay4YHOU
kaptuHbl Mupa. IIpodeccun, cBs3aHHble ¢ Ouonorueid. 3HaueHUE OUOJOTHUU B
NPAKTUYECKON  JIESITEIbHOCTH  YEJIOBEKAa: MEAMIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, V.
I'apsen, I'. Mennens, B. 1. Bepuanckuu, WU. I1. [laBnos, M. . Meunukos, H. H.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnmuuper u cxembl: «CBsi3pb OWOJNIOTMM C APYrUMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U UX U3yUYeHHE

JXKuBble cucTemMbl Kak mpeaMeT usydeHus: ouosoruu. CBONCTBA )KUBBIX CHUCTEM:
€IUHCTBO XMMHUYECKOTO COCTaBa, IOUCKPETHOCTh MW LEJIOCTHOCTb, CIOXKHOCTh U
yHOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alyy KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIETOYHBINA, TKAHEBBIN,
OpraHW3MEHHBIN, MOMYJAIUOHHO-BUIOBON, PKOCHUCTEMHBIH (OMOTCOEHOTHYECCKUMN),
ounocdepnsrii. [Iporeccel, mpoucxoasiue B KUBbIX cucTeMax. OCHOBHBIE PU3HAKH
xuBoro. JKu3Hb kak ¢opma cymiecTBoBaHUsI Marepuu. Hayku, nzyuaromiue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3aIMH.

N3yuenue »xuBbIX cucTeM. Metoasl Ouonormdeckoil Hayku. HaGmroxenwue,
M3MEpPEHUE, DKCIEPUMEHT, CUCTeMaTh3anus, MertaaHanu3. [IoHsaTue 0 3aBUCUMOU U
He3aBUCMMOW nepeMeHHou. [lmanupoBanne skcnepumenTa. [loctanoBka u nmpoBepka
runote3. Hynesas rumores3a. Ilonstue BuIOOpKM M €€ IOCTOBEpHOCTH. Pa3dpoc B
Oononornyeckux maHHbIX. OIIEHKAa JOCTOBEPHOCTH TMOJNYYCHHBIX PE3yJIbTaTOB.
[IprunHbI HCKAXKEHUS PE3YIABTATOB dKCNIepuMeEHTa. [[OHITHE CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u  cxembl: «OCHOBHBIE TNpPHU3HAKU >KU3HW», «buomornueckue
cucTteMbl», «CBOMCTBA )KMBOM MaTepun», «Y pOBHU OpraHU3AIUU KUBOU MPUPOABDY,
«CTpoeHHE KUBOTHOM KIETKW», «TkaHM IKHUBOTHBIX», «CHCTEMBI OpraHOB
YeJIOBEYECKOro opranusma», «buoreonenos», «buochepa», «Meroabl u3ydeHHs
YKUBOU IIPUPOIBI.

O6opynoBaHue: 1abopaTopHoe 000pyIOBaHUE NJis MPOBEACHUS HAOIIOJACHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb3oBaHHE Pa3IMYHBIX METOJOB IIPU U3YYECHHU
KHUBBIX CUCTEM).

Tema 3. buoJiorusi KJIeTku

Krnerka — cTpykTypHO-(QpyHKIMOHAIBHAS €JUHULA KUBOTO. VIcTOpUsS OTKpBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
HIneitnen, P. BupxoB). OcHOBHbIE MTOJI0KEHUSI COBPEMEHHOMN KJIETOUHON TEOPHUH.

Meronpl  MOJEKYJISIpHOM M KIETOYHOM  OHMOJIOTMH:  MHUKPOCKOIUS,
xpomatorpadus, >3JeKTpodope3, METOJ MEUYEHbIX aToMoB, auddepeHnnarTsHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yyeHue GuKcupo8aHHbix Kiemokx.
OnexktpoHHass ~ MHUKpockonusi.  Kougokanvnas — muxpockonus.  BumanvHoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. T'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnmuupel u cxembl: «CBETOBOW MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI,
«Vcropus pa3BUTUS METOA0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl PacTUTEIbHbIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass pab6ora «l3yuyeHne METOJOB  KJICTOYHOM  OHOJIOTHHU
(xpomarorpadus, snekrpodopes, nuddepennuansuoe neHTpudyrupoanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMHUKPOAJIEMEHTHL. Boaa
U €€ poJb Kak pacTBOPUTENA, PearcHra, y4acTHe B CTPYKTYPUPOBAaHHUH KIIETKH,
TETUIOPEryJsIuu. MuHepaibHble BellecTBa KJIETKH, UX Ouonorudeckas poib. Ponb
KaTMOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KIETKH. buonormyeckue mnonuMmepsl. benkwu.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypel O€NKOBOW MoJeKyibl. llepBuunas
CTpyKTypa Oenka, NenTUAHass CBA3b. DBTOpU4YHAs, TpeTUYHAas, 4YETBEPTHUYHAs
cTtpyktypsl.  Jlenatypamusi.  CBoiictBa  OenkoB.  Krnaccubukammst  OGenKoB.
buonoruueckue Qpynkuuu 0enkoB. [Ipuonsi.



YrneBoasl. MoHOCaxapuabl, AUCAXapUIbl, OJMUTOCAXAPUIbl U IOJHMCAXAPUIBI.
OO6uuit mnaH ctpoeHus U GU3UKO-XUMHUYECKHUE CBOMCTBA yrieBoAo0B. buonornueckue
(YyHKIUU yTIEBOJIOB.

Jlununel. T'mapodunsHo-rUapOPOOHBIE cBOMcTBAa. Knaccudukanus Iunuaos.
Tpurnuuepunsl, ¢ochonunuabl, BOCKH, CTepouabl. buonoruueckue QyHKIUU
munuaoB. O6me cBolcTBa OMOJOTMYECKUX MEMOpaH — TEKy4ecTbh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. /JJHK un PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneotuasl. [punuun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK
— JIBOMHas cnupayib. Mectonaxoxaenue u oOuonornueckue ¢ynkuuu JHK. Bugsi
PHK. ®ynkuun PHK B kieTke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Motiekyine ATO.
buonorunyeckue ¢ynkuuu AT®D. BoccraHOBIEHHBIE MEPEHOCUMKH, WX (PYHKIUU B
kietke. /[pyeue nyxneozuompugocghamor (HT®). CexenupoBanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorus: OHOXUMHUYECKHE U OMOPU3MUECKHE HCCICAOBAHMS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYN. Modenuposanue cmpykmypul
U QyHKyull 6UOMONEKYN U UX KOMNIeKco8. Komnvromepnblii ouzaiin u opeaHuieckuti
cunme3 OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeniesieHne XUMAYECKUX 3JIEMEHTOB B HEXKHBOM IPUPOJIE,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuoguueckas TabmUIa XUMHUYECKHX DIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbD», «BelmecTtBa B cocTaBe OpraHu3MoB», «CTpOeHHE
MOJIEKYJIBI  Oenkay, «CTpyKTypbsl O€nKoBOW MOJEKynb», «CTpOSHHE MOJIEKYII
yIi1eBo10B», «CTpOeHUE MOJIEKYI IUNuI0By», «HykiienHoBble KUCHOTB», «CTpOeHHE
MoeKyiabl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi pab6ora «OOHapyxeHHE OEIKOB C IOMOIIBI KadeCTBEHHBIX
peaKum».

JlaGopaTopHasi pabdora «lccrnenoBaHrue HYKJIEHMHOBBIX KHCIIOT, BBIJEICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KIETOK: JyKapuoTHueckas U mOpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crpoenue npokapuoTuyeckon kineTku. KnetouHas cteHka OakTepuil U apxei.
Oco0eHHOCTH CTPOEHUS TeTePOTPOPHOIN U aBTOTPODHOM MPOKAPUOTUIECKUX KIETOK.
MecTo u poJib IPOKApPHOT B OMOLIEHO3AX.

Crpoenue u (DyHKIIMOHUPOBAHUE DYKapUOTHUECKOM KieTkH. [lmazmaruueckas
MeMmOpana (mazmaiemMma). CTpykTypa IUi1a3mMaTudecko memOpanbl. Tpancmopt
BEIIECTB Yepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIA (Auddy3us, obnerdy€éHHas
mubdy3ust), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIM  TpPAHCIIOPT).
[Honynponunaemocts MemMOpanbl. PaboTa HaTpuii-kalauMeBOro Hacoca. DHJIOLUTO3:
NUHOIMTO3, (paronurtos. Dk3omuto3. Kierounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKU PACTeHUM, TpUOOB.

[utomna3zma. Iutoszons. I{utockener. [IBrkeHue wnuToIiasmbel. OpraHoubl
kietku. OgHoMeMOpaHHbIE OPraHOWIbl KIIETKHU: dHAoIutazMatudeckas ceth (D11C),
anmapatT [onbKK, JU30COMBI, HUX CTpoeHHMe U (QyHKiuu. Bzaumocsssb
OJITHOMEMOpPAHHBIX OPraHouI0B KieTKH. CTpOeHHE TPaHYJISIPHOTO PETUKYIyMa.
Mexanuzm Hnanpaenenuss 6enkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpaHyJspHbBINA) HAOIUIA3MATUUECCKUN PETUKYIYM.
Cexperopnast ¢yHkuusa anmapata [onbmxu. Moouguxkayus Oenkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [ onvodcu. TpaHCIOPT BEIIECTB B
KJeTke. Bakyonn pacturenbHbIX KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKH: MUTOXOHJIPUH, IIaCTUABIL.
IIpoucxooicoenue mumoxonoputi u niacmud. Cumouoeenes (K.C. Mepeaickosckuii, JI.
Mapeynuc). Ctpoenue U (QyHKIMM MUTOXOHIpUM U miactua. [lepBuunsie,
BTOPUYHBIE U CJIOXKHBIE MIACTUIBI (POTOCHHTEIUPYIOMINX IYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranouasl kinetku CTpoeHue W (QYHKIIMM HeMEeMOpaHHBIX
OpraHoOUJ0B KJIIETKHU. PuGocompr. IIpomesicymounvie Qunramenmoi.
MukpodunameHTsl.  Akmunogvle  MukpoguiameHmol.  MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmbl HeMbvluleyHblx Kiemok. Muxporpybouku. Kietodnsrit
neHTp. CTpoeHne 1 IBIKEHUE KIYTUKOB M peCHUYEK. MUKPOTPYOOUKH IUTOIIIA3MBI.
Hentpuons. benku, accoyuupogaruvle ¢ MUKpouiameHmamu u MUKpompyoouKamu.
Momopnuvle benxu.

Anpo. OOGonouka siApa, XpOMaTHH, KapuoIlula3Mma, SAPBIIIKH, UX CTPOCHHE M
byakiuu.  SnepHerii  OenkoBBIH  MaTpuKC. [IpocTpaHCTBEHHOE PACTOJIOKEHHE
XpoMocoM B uHTepda3zHOM snape. JIyxpomamun u 2emepoxpomamuH. benku
XpOMaTHHa — THUCTOHBL. Jlunamuka soepuou o00onouxku 6 mumose. Hoephbiil
Mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanuun

IToptpetsr: K.C. Mepexxkosckuii, JI. Maprymuc.

Tabmumplt U cxembl: «CTpoeHHE DJYKApUOTHYECKOM KIeTku», «CTtpoeHue
KUBOTHOM KJIETKU», «CTPOCHHE PAaCTUTEIbHON KIETKN», «CTPOCHUE MUTOXOHAPUMY,
«Anpo», «CtpoeHne NpoKapuoOTUIECKONU KIETKI.

OGopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpOIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTEpHAIbHBIX KJIETOK.

JlaGoparopHass pabora  «l3ydeHue  CTpPOEHHUS  KJIETOK  Pa3IMYHbIX
OpPTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTtopnas pabGora «lccnenoBanue mnia3Moiu3a W JEIUIa3Moiid3a B
PACTUTEIBLHBIX KIETKAaX).

IIpakTnyeckas padora «l3ydeHue NBIKEHHS ITUTOILUIA3Mbl B PACTUTEIBLHBIX
KJIETKAX.

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

ACCUMWISIITAA U TUCCUMUWJISINS — JBE CTOPOHBI MeTaboyim3Ma. Turmbl oOMeHa
BEIECTB: aBTOTPOGHBIA M TeTepoTpodHBIA. YUacTHe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTudeckoe odecrneuenue kieTku: npespaiienne ATD B 0OMeHHbBIX
nporeccax. @OepMEeHTATUBHBIN XapaKTep peakuuid KIETOYHOro MeTadoyu3Ma.
depMeHThI, UX CTPOCHHE, CBOMCTBA U MexaHu3M JencTBud. KopepmeHTsl. OTianuus
(GepMEHTOB OT HEOPraHMYECKUMX KaTadu3aToOpoB. benku-akTuBaTopel U OENKHU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATHUBHBIX pEaKUMid OT Pa3IMYHbIX
¢dbakTOpoB.

[lepBuuHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCHHTES.
AHoKcuceHHbIl U OKcuceHHbl Gomocunme3 y oOakmepuii. Ceemocobuparowjue
nUeMeHmbsl U NUSMEeHmMbl peakyuoHHo2o yeHmpa. Poiab XJIOpOMmIacToB B MpoIEcce
dotocunTe3a. CBeroBas u TemHoBass (asbl. Pomoovixanue, Cs., Cso u CAM-munwvi
@pomocunmesa. IlponykTuBHOCTh (PoTOCHMHTE3a. BrnusHue paznuyHbix (aKTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A.

XEeMOCHHTE3. Paznoobpasue OPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUQUIUpYOmKe OaKkTepuu, Kenezo0akTepuu, cepoOaKTepur, BOJOPOIHbBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbie opraHu3mbl. Bunbl Opokenus. [IpomykTel OpokeHHS U WX
WCIIOJIb30BAaHUE  YEIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIC OpraHm3Mbl. JTaIlbl dHEpreTudeckoro ooMeHa. [loaroToBUTEIBHBIN
stan. ['nukonn3 — 6eCKUCIOPOIHOE PACHICIVICHUE TIIFOKO3bI.



buosornueckoe OKHCIIEHUE, WIH KIETOYHOE IbIXaHHE. Poiib MUTOXOHApUM B
npoueccax Ouosiorndyeckoro okucieHus. lluknuueckue peakiuuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpannozo epadouenma npomornos. Cunmes ATD:
paboma npomounnou ATD-cunmaszvl. IlpeumyriectBa a’poOHOro mnyTH OOMEHa
BELLECTB Nepesi aHadpoOHbIM. D()PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanumn

Iloptperst: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackumii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupsl u cxembl: «DotocuHTE3», «IDHEpreTuyeckuit oomen», «buocuHTes
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpPYJOBaHME Jisi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHasi pabora «/3yueHne KaTaJIuTUYECKOM aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTajaasbl)y.

JlabopaTopHass pabora «M3yuenwe (HEpMEHTATUBHOTO  PACIICTUICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHeHHE MTPoOIIECCOB (POTOCMHTE3A U XEMOCHUHTE3a.

JlaGopaTopHnas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HaciencrBeHHass HHGOPMALNUS M Pean3alusa e€é B KJIeTKe

Peakunn marpuuHoro cuHte3a. IIpUHIMI KOMIUIEMEHTAPHOCTHM B PEAKIUAX
MaTpPUYHOTO CcHHTe3a. Peammsaiusi HaciencTBeHHOM HHpopMmanuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — MaTpuudbli cuHTe3 PHK. [IpuHummne:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AaHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 syxapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Ydactue TpancnopTHeix PHK B OmocuHTe3e Genka.
VYcnoBust OuocunTe3a Oenka. KomupoBanue amuHokucior. Pomnbp pubocom B
OouocuHTese Oenka.

Cospemennvie npeocmaenenusi o cmpoeHuu 2enog. OpraHuzanusi reHoma y
MPOKApUOT U HYKapuOT. Perynsdius akTUBHOCTH T€HOB Yy MNpokapuor. ['mmotesa
onepoHa (®. XKakob, XK. Mano). Mozrexynapnvie mexanusmvl IKCNPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi eeHos. Perynsuus 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycwel — HeknerouHsie (GOpMBI KU3HH W OOJIUTaTHBIE Tapas3uThl. CTpoeHwme
MPOCTBIX U CIIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuszHeHHblU YUK
JIHK-cooepocawux  supycos, PHK-cooepoicawux  eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHbIX, pactenuid. CITN]], COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TPOOIIEMBI.



Buoungopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata»)
CMPYKMYPHLIX Ouono2udeckux oauuwix. Hanomexwnonocuu 6 buonocuu u meouyune.
LIpoepammupyemvie gynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUi.

Tabmunbsl U cxembl: «buocunTtes Oenka», «['eHeTmyeckuit kom», «Bupycer»,
«bakrepuodarny.

IpakTuyeckas padora «Co3aaHue MOJEIN BUPYCay.

Tema 8. ) KusHeHHbII MUKJ KJIETKHU

Knerounwlit mwmkn, ero mnepuoabl u perymsiius. Hutepdaza u  MuTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekaronux B uHTepdasze. [loaroroBka KIETKH K
JEJICHUIO. [IpecunTeTHUECKUIA (MOCTMUTOTHYECKUIA), CUHTECTUYECKUI 151
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) MEPHOIbI HHTEP(A3bI.

Marpuunsiii cunte3 JHK — penmukanusa. Ilpunouner permmkanmu JIHK:
KOMIUIEMEHTapHOCTb,  TOJYKOHCEPBATUBHBIM  CUHTE3,  AHTUIAPAJUICIBHOCTD.
Mexanusm perumkauun JJHK. Xpomocomsl. CtpoeHue xpomocoM. Ternomepsl u
TejaoMepasa. XpOMOCOMHBIN HAOOp KIETKU — KapUOTHUI. JIUTUIOUIHBINA U TallJIONTHBIH
HaO0pBI XxpoMocoM. ["'oMosoruyHbie XpOMOCOMBI. [1010BBIE XPOMOCOMBI.

Jlenenue kinetkn — Muto3. CTaiuy MUTO3a M MPOUCXOMSIINE B HUX MPOLECCHI.
Tunel muto3a. KaprnoknHes u quToKnHe3. brosorniyeckoe 3HaueHHe MUTO3a.

Perynsuusa muTOTHUECKOTO UHMKNA KiIETKU. lIporpammmupyemasi KieTodHas
rubesnp — arnomnTo3.

Knerounoe sapo, Xpomocombl, (GyHKIHMOHAJIbHAsi TEHOMUKA. Mexanuzmol
nponugepayuu, ouggepenyuposku, cmapenus u eubeau xiemox. «lL{ugposas
K1emKay — ououHgopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpel W cxembl: «KH3HEHHBIM IHUKI KIETKH», «Mwuto3», «CTpocHHE
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKpoIpenaparsl: «MHUTO3 B KIETKax
KOpEIIKa JIyKa».

JlaGopaTopHasi padora «3yuyeHnne XpPOMOCOM Ha TOTOBBIX
MHKpOIIPENnapaTax».

JlabopaTopHasi padora «HabGmroneHue mMuTOo3a B KIETKaX KOHYHMKA KOPEIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue opraHu3zMoB. OJHOKJIETOYHBIE, KOJOHHUAIbHBIE,
MHOTOKJIETOUYHBIE OPTaHU3MBI.



OCcOOEHHOCTH CTPOEHHSI U KU3HENESTEIbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYrue
poTUCTHL. KONOHWAbHBIE OPTAHU3MBL.

B3anMocBs3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak euHoe 1enoe. I'omeocras.

Tkanu pacrenuid. Tunbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelbHasl, MOKPOBHAS,
MpoBOJsAIIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOeHUs, (QyHKUMI u
PAaCIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUM.

TkaHM KUBOTHBIX WM 4YEJNOBEKA. THUINBI JKUBOTHBIX TKAaHEW: SIUTEIWAJIbHAS,
COCIMHUTENIbHAS, MblllIeyHas, HepBHass. OcCOOEHHOCTH CTpoeHus, (QYHKUUNA U
PACIIONIOKEHHS TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TE€HEpPAaTUBHbIE OpraHbl pacteHuil. OpraHel H
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX UBOTHBbIX. HapykHbIli 1 BHYTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COE€IMHEHUS KOCTEH.

JIBuKeHne opraHu3MoB. J[BHKeHHE OJTHOKJIETOUYHBIX OpPraHU3MOB: aMEOOUTHOE,
KIYTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHUM: TPONHU3MBI M
HacThM. J[BM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA: MBILIECYHAsl CUCTEMA.
Pednexc. CkeneTHbie MBI U UX padoTa.

[Intanue opranusmos. lloriomenue BoAbl, YIJIEKACIOrO ra3a U MUHEPAJIbHBIX
BEILIECTB pacTeHUsMU. [IuTaHue )XKMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
nuuieBapenue. [IuTtanue MNO3BOHOYHBIX JKUBOTHBIX. OTHENBl MUILIEBAPUTEIBHOTO
Tpakrta. [InmesapurenbHbie xkenessl. [Iunesapurenpaas cucrema 4yeaoBeKa.

JlpixaHnue opraHu3moB. Jlpixanue pacteHui. Jlpixanue >kMBOTHBIX. [(uddyszus
ra3oB yepe3 IMOBEPXHOCTh KieTKU. KoxkHoe npixanue. JlpIxareibHas IOBEPXHOCTD.
XKabepnoe u néroyHoe apixaHue. /[pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIOXKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX  KUBOTHBIX.
JlpixaTenpHas cHUCTEMa 4elloBeKa. MeXaHu3M BEHTWISUMM JETKUX y NOTUL U
MIeKkonuTaonmx. Perymsmus apixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BEWIECTB y OPraHW3MOB. [pPaHCHOPTHBIE CUCTEMBI PACTECHUM.
Tpancnopt BemiecTB y xKUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas
CUCTEMA IO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Ceple, KpOBEHOCHBIE COCYIbl H
kpoBb. Kpyrum kpoBooOpameHus. OBOJIIOIMOHHBIE  YCIOXHEHUS  CTPOCHUS
KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Breinenenue y opranusmoB. Beigenenue y pacreHuil. Brinenenue y )KMBOTHBIX.
CoxkpatutenbHble Bakyosd. Opransl BeiaeneHus. Gunprpanus, cekpenns 1 o0paTHOeE
BCAaChIBAaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BblaeieHHUS. CBs3b MOJOCTH Tela C



KPOBEHOCHOW M BBIICIUTEIBHON CHUCTEMaMu. BeieneHne y mo3BOHOYHBIX JKUBOTHBIX
n yenoBeka. [louku. CtpoeHue u pyHKUMOHUpOBaHUE HePpoHa. OOpa3oBaHNE MOYHU
y 4EJIOBEKa.

3ammTa y OpraHu3MoB. 3alluTa Yy OJHOKIETOYHBIX OpPraHu3mMoB. CIOpBI
OakTepuil ¥ IUCTHI MPOCTEUIINX. 3allMTa Y MHOTOKJIETOUHbIX pacTteHui. KyTukyna.
CpencTBa macCUBHOM M XMMHUYECKOU 3aIUThI. OUTOHIINIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOW3BOJIHBIC. 3aIIUTA
opranuzma ot 0osesHeil. UMMmyHHas cuctema yenoBeka. KieTouHblil U ryMOpaibHBIHN
UMMYHUTET. BpoXIEHHBIN U MPUOOPETEHHBIN cielupuIecKuii UMMYHUTET. Teopus
KJIOHaIbHO-ceieKTuBHOTO MMMyHutetra (II. Dpnux, ®. M. bepuer, C. Tonerasa).
BocnanurtenbHbie OTBETHI OpraHU3MOB. POJib BPOXKIEHHOTO MMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTh ¥ peryisAlnus |y  OpraHu3MoB.  Pa3mpaxxumocTh Y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3apaxuMocTh U PEryssilivsl y pacTEHUM.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

Hepsnas cucrema u peduiekropHas perynsius y >kMBOTHbIX. HepBHas cucrema
u e€ OTaenbl. OBOJIOIUOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI ¥y
KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra II03BOHOYHBIX KUBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHasg peryiasiuvss U 3HIAOKPHUHHAs CUCTEMa >KUBOTHBIX M 4YEJIOBEKa.
JKeine3bl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3auMocBs3p
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet u  cxembl: «OTHOKJIETOYHBIE BOJIOPOCINY», «MHOTOKIETOYHBIC
Bogopocinny, «baktepum», «lIpocteiimne», «OpraHbl I[IBETKOBBIX PAacCTEHUN,
«CucteMbl  OpraHoB  IO3BOHOYHBIX  JKUBOTHBIX», «BHyTpeHHee  cTpoeHue
HaceKoMbIx», «Tkanu pactenmit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIDY,
«CTpoeHHEe JUCTOBOM IUIACTUHKNY», «TKaHU KUBOTHBIX», «CKEIeT 4YeloBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHOCHas cucremay, «/lpixaresbHas cuctemMay,
«HepBHas cucreman, «Koxa», «MpbllieuHas cucteMay, «BolaenurensHas cucremar,
«OHIOKPUHHAS CHUCTEMAY, «CTtpoeHue MBILILIBDY, «AMMyHUTETY,
«KumeynononoctHeie»y, «Cxema NUTaHUSI pacTeHUi», «KpOBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX  KUBOTHBIX», «CtpoeHue ruupe», «CTpoeHHe IUIaHaApUN»,
«BuyTpennee ctpoeHue A0XKIeBOTO 4depBs», «HepBHas cuctema poido», «HepBras
cucrema nasarymkn», «HepBHasg cuctema npecmbikarommxcs», «HepBHas cucrema
nruny, «HepBHas cucrema wmuekonutaronmx», «HepBHas cucrema uyenoBekay,
«Pedexcy.



OGopynoBaHUEe: CBETOBOM MHUKPOCKOIN, MHUKpPOIpENnapaTbl OJHOKICTOUYHBIX
OpraHW3MOB, MHUKpOIpenapaThl TKaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXHX, >XHUBBIC D3K3EMIUISIPhI KOMHATHBIX pAacTeHUM, repdapuu
pacTEeHU pa3HbIX OTJEIOB, BIa)KHbIE MPENapaThl )KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJUIEKIIUM OECHO3BOHOYHBIX »HBOTHBIX, CKEJIET 4YeJIOBEKa, 00O0pylOBaHHUE IS
JEMOHCTpAllMd TOYBEHHOTO W BO3YIIHOTO THTAaHUS PACTEHUHM, paclIeIICHUs
Kpaxmana 1 OenkoB noj aeiictBueM (epMeHTOB, 000pya0oBaHUE ISl IEMOHCTpAUU
OMBITOB IO HW3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKMX, MEXaHHM3Ma JIbIXaTeIbHBIX
JBIKEHUM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3INnYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazMmHokeHNe M pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOKEHHS OPraHu3MOB: Oecroyioe (BKJIIOYash BETETaTUBHOE) H
noJyioBoe. Busl 0ecrnonoro pa3aMHOKEHHUsI: TIOYKOBAHUE, CTIOPYJISIUS, (hparMeHTaIus,
KJIOHUPOBAHUE.

ITonoBoe paszmHoxkeHue. IlonoBbie kieTku, win rametrsl. Meios. Craguu
Mmeno3a. IloBenenne xpomocoMm B menose. KpoccuHroep. buonormyeckuit CMbICT
Mel03a ¥ OJIOBOTO Mpolecca. Meio3 ¥ ero MeCcTO B JKU3HEHHOM LIUKIIE OPraHU3MOB.

[IpenzapoaspimieBoe pas3Butue. ['amMeroreHe3 y KUBOTHBIX. [I0JOBBIE Keye3bl.
OO6pa3zoBaHue M pa3BUTHE MOJIOBBIX KiIeTOK. Crnepmarorene3 u ooreHe3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOpUOHAIBHOE  pa3BUTHE KUBOTHBIX. CHoOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOpPHOIOTHUsS — HayKa O
Pa3BUTHUU OpPraHu3MoB. Mopgoecenes — 0OHa u3 2nasuvix npobaem 3mMOPUOIOSUM.
Konyenyus mopghocernos u mooenu mopghozenesa. Cranuum sMOprUOTEHE3a KHUBOTHBIX
(ma mpumepe mnsarymku). pobnenwe. Tumnbsl npoOneHus. /Jemepmunuposannoe u
HedepMuHuposannoe Opobnenue. bnacmyna, munet 6nacmyn. OcoOeHHOCTU
JIpOOJICHHsS] MIICKOTIMTAIOMIMX. 3apOJABIIIEBbIE JIMCTKU (TacTpynsamus). 3akiiajka
OpPraHoB M TKaHE W3 3apOJBbIIIEBBIX JIMCTKOB. B3anmHOe BIMsSHHE 4YacTeu
Pa3BHUBAIOIIETOCS 3apOJIbIIa (AIMOpHOHAIbHAS MHAYKIIHS ). 3aKiIaiKa TlaHa CTPOSHUS
KMBOTHOTO KaK PE3YyJbTaT HEPAPXUUECKUX B3aMMOAECHUCTBUUA T'€HOB. BiusHue Ha
AMOPHOHATHHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIICH CPEIBI.

Poct m pasButme >xuBOTHBIX. [locTomOpumoHanpHBIM mepuon. I[lpsmoe wu
Hernpsmoe pa3Butue. Pazsutre ¢ metamop}o3oM y 0eCrio3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buHonornueckoe 3Hau€HHUE MPSIMOTO U HENPSIMOTO pPa3BUTHUS, HUX
pacrpocTpaHeHue B npupojie. Tumnbsl pocta XKMBOTHBIX. DAKTOPHI PEryJsiuu poCTa



KUBOTHBIX W uenoBeka. CTaauud MOCTIMOPHOHAIIBHOTO Pa3BUTUSA Y KUBOTHBIX U
yenoBeka. [lepuoasl oHTOreHe3a venoBeka. CTapeHue U CMepTh Kak OMOJOTHYECKHUe
MPOLECCHI.

PasmHoxenue u pasButue pactenuil. ['ametodutr u cnopodur. Meio3 B
KU3HEHHOM 1K€ pacTeHui. OOpa3oBaHue crop B mpoliecce Merosa. ['amerorenes y
pactrenuii. OIJIOAOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BoilHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJsIMUA OHTON€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmumet u cxembl: «BeretaTuBHOe pa3MHOXKeHUE», «Tumbl Oecnoyioro
pasMHOXEHUSD», «Pa3MHOXEHHE XJIAMUJIOMOHAAbD», «Pa3MHOXKEHHE SBIIICHBDY,
«Pa3MHOXeHMEe Tulpb», «Meio3», «XpoMmocombly, «l'ameroreHes», «CtpoeHue
SUIEKIETKM W crepMaro3ouga», «OCHOBHBIE cTaauu OHToreHesan, «lIpsmoe wu
HEMpSIMOE pa3BUTHE», «Pa3BuTHEe MalCcKOro *Kyka», «Pa3zButue capanum», «PazBurtue
JATYIIKWY, «/[BOTHOE OMIOAOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpOEHUE CEeMSH
OJIHOJIOJIBHBIX M ABYJOJBHBIX pacTeHUi», «KU3HEHHBIH LMK MOPCKON KamycCTbD»,
«OKHW3HEHHBIN UK MXa», «KU3HEHHBIN LUK MANOPOTHHUKAY, «KU3HEHHBIN LUK
COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIMpEnapaThl SHIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «l3yyeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckasi padora «BbIABICHHE TNPU3HAKOB CXOJACTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX.

JlaGopatopnass pabdora «CTpoeHHE OpPraHoB Pa3MHOXKEHUS  BBICIIHUX
PaCTEHUI.

Tema 11. I'eHeTMKa — HayKa O HAaCJeICTBEHHOCTH M HW3MEHYMBOCTH
OPraHu3MoB

HcTtopus cTaHOBIEHUs W pa3BUTHUS TEHETUKH Kak Hayku. PaGoter I'. Mennens,
I'. ne ®puza, T. Moprana. Poinp OTe€UeCTBEHHBIX YYEHBIX B Pa3BUTUU TCHETHKH.
Pa6oter H. K. KomemioBa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TE€HETUYECKUE TOHSTUS U CHUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, AJBTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA M PELUECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAsI JUHHS, THOPUABI, TEHOTHUII, (DEHOTHIL.
OcCHOBHbBIE METO/IbI TEHETUKH: THOPUIOTOTUUECKUH, ITUTOJIOTHYECKUI, MOJIEKYJISIPHO -
T€HETUYECKUM.



JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsuos, H. H.
Baswios, A. H. benmozepckuii, I'. JI. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIUBaHUS.

JlabopaTtopnas  paGora  «J/lpo3oduna kak  OOBEKT  TEHETHUYECKUX
HCCIIEIOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii  3akoH Menaens —  3aKOH
eAMHO00pa3usi ruOpuIoB nepBoro mnokoJsieHus. IlpaBuno nomuuupoBanus. Btopoii
3aKOH MeHaens — 3aKOH pacllieIUIeHHs Mpu3HAKoB. LluTonornyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YuCTOThI raMer.

AHanu3upyroniee ckpemuBaHue. [IpoMeXyTOUHBI XapakTep HACJIEIOBAHUS.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HaCJIeI0BaHUs MPU3HAKOB. LluTOI0rnYeckre OCHOBBI TUTMOPUTHOTO CKPEIIUBAHUS.

CuemnienHoe HacnenoBanue mnpuszHakoB. PaGorer T. Moprana. CrerieHHoe
HacJIeI0BaHVE I€HOB, HAPYILICHUE CLEIUICHUs MEXAy 'eHaMu. XpOMOCOMHAasl TEOpUs
HACJICICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIA MEXaHU3M ONpENENeHUs Moja. AyTOCOMBI H
IIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMmeTHbId Iojd. | 'eHernuyeckas
CTPYKTYpa II0JIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [lmenoTponusi — MHOXKECTBEHHOE JIEHCTBUE
reHa. MHOXECTBEHHbIM  ajulenu3M. B3auMoJeincTBHEe  HEAJUICIbHBIX TI'E€HOB.
Kommnniementaprocts. Onuctas. [lonumepusi.

['eHeTMUECKHIT KOHTPOJIb PA3BUTUS PACTCHUM, )KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTHYECKUX TPOIECCOB, TIOBEICHUS U KOTHUTUBHBIX (PYHKIMH. ['eHeTndeckue
MEXaHU3Mbl CHMOWOTEHE3a, MEXaHH3Mbl B3aUMOJICUCTBUS «XO3IMH — MapasuT» U

«XO3IMH — MHUKpoOMOM». ['‘eHeTHueckue acmekThl KOHTPOJISI W W3MEHCHHS
HACJIEICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSX KIIETOK U OPTaHU3MOB.
JdemoHcTpanuun

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

Tabmuter u cxembl: «llepBbiii U BTOpoO#l 3akoHBI Menaens», «Tpernuil 3akoH
Meunpnens», «AHanu3upylouiee ckpeuupanuey», «HemomHoe JOMUHHUPOBAHHEY,
«CUeIJeHHOe HacleOBaHUe MPU3HAKOB Yy Apo30puibl», «l'eHeThka mosay,
«Kapuotunm  uenoBeka», «Kapuwotun  gpozodmney, «Kapuotum — mTHIBY,
«MHOXeCTBEHHbBIN aaenu3M», «B3anumMo1eiCTBHE I'eHOBY.



O6opynoBaHue: MOAENb ISl IEMOHCTPALMKM 3aKOHOB €IMHOO0Opa3usi TUMOPUJIOB
MIEPBOr0 MOKOJICHUSI U PACLICIUICHUSI PU3HAKOB, MOJIEIb I IEMOHCTPALMM 3aKOHA
HE3aBUCHUMOT0 HACJEIOBAHUS MPU3HAKOB, MOAEIb ISl IEMOHCTPALMU CLETUJIEHHOTO
HaclieJJOBaHUsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIIpenapart: «Jlpo3oduiar.

IIpakTnueckas  paGora  «M3yueHue  pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI.

IIpakTnueckas padora «/3ydeHue pe3yabTaToB TUTHOPUAHOTO CKPEIUBAHUS
y IPO30(HIIBD».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMna W cpeabl npu  GopMmupoBaHuu  (peHoTHMna.
N3MeHunBOCTh TpU3HAKOB. KaueCcTBEHHBIE M KOJWYECTBEHHbIC NpPU3HAKU. Bujbl
W3MEHYMBOCTH: HEHACJICICTBEHHAs U HACJICICTBEHHAS.

MopaudukanuonHas  M3MEHUMBOCTh. Poimb  cpeasl B (hopMupoBaHuUM
Moau(pUKAIMOHHON M3MeHunBoCcTH. HopMa peakniuu npusHaka. BapuanvioHHBINA psijt
u BapuanuonHass kpuBas (B. Horamucen). CsolictBa MoauduUKaIMOHHON
U3MEHYMBOCTH.

I'eHotunuueckass W3MEeHYMBOCTh. CBOWCTBA T'€HOTHUIIMYECKOW H3MEHUYMBOCTH.
Buipl reHOTUTTHYECKOW H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[HOHHAS.

KomOuHaTuBHasT HW3MEHUYMBOCTh. MeH03 U TIOJOBOM TMpOIECC — OCHOBA
KOMOWHATHBHON HM3MEHUYHMBOCTH. POJIb KOMOMHATUBHONW M3MEHUMBOCTH B CO3JIaHHUH
T€HETUYECKOT0 pa3Ho0Opas3us B Mmpejiesiax OJJHOro BUA.

MyTtanoHHass H3MEHYMBOCTh. BHAbl MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W  MHAYIUPOBAHHBIE  MyTaluu. SjnepHeie U
nuToIia3MaTuyeckue mytanuu. CoMaTHdecKue M TMOJoBble MyTanuu. I[IpuyuuHbI
BO3HUKHOBEHUS MyTalluii. MyTareHbl U UX BIUSHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKMX PSIJ0B B HACIEICTBEHHOU
m3menunBocty (H.W. BaBunoB). BHesigepHas U3MEHUYMBOCTh U HACIIEICTBEHHOCTb.

Onueenemuxa U  ONUCEHOMUKA, PONb  INUSEHEMUYECKUX  (akmopos 6
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer wm  cxembl: «Buasl  m3MeHunmBOCcTHY»,  «MoaubHUKAITMOHHAS
M3MEHUYMBOCTh», «KoMOMHAaTHUBHAS M3MEHYMBOCTHY, «Meio3», «OImio0TBOPEHUEY,
«I"eneTnueckue 3a001eBaHuUs YeIOBEKa», « BUapl MmyTaruiin.

OGopynoBaHue: >KUBBIE M TepOapHbIC AK3EMIUIIPbl KOMHATHBIX PACTCHHM,
pucyHk# (portorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUHBOCTH.

JlaGopaTtopHasi pabora «VccnenoBanue 3aKOHOMEPHOCTEH MOAUDUKAITMOHHOM
M3MEeHUYMBOCTHU. [locTpoeHrEe BapualMOHHOTO psAia U BAPUALMOHHOW KPUBOW».



IIpakTnueckas padora «Myrauun y  gpo3opuisl (Ha  TFOTOBBIX
MUKpOIPENapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuotun uyenmoBexka. MexayHapogHas mporpaMma HCCIEIOBAHUS TE€HOMa
yesoBeka. MeToibl U3y4eHUs] TEHETUKH YeJIOBEKa: MeHeaIOTMYeCKUi, OJIM3HEIOBBIM,
UUTOT€HETUYECKUW, TOMYJSIHIUOHHO-CTATUCTUYECKUIN, MOJIEKYISPHO-TEHETUYECKU M.
CoBpeMEHHOE  ONpPEAEICHWE TEHOTHNA:  IOJHONEHOMHOE  CEKBEHUPOBAHHUE,
FEHOTUIIUPOBaHUE, B TOM uucie ¢ nomowbrlo [II[P-ananu3a. HacneacrBennsie
3a00eBaHUsl 4yejoBeKa. ['€HHbIE W XPOMOCOMHBIE OO0Je3HM 4eyioBeka. boie3Hu ¢
HACJICICTBEHHOW MPEAPACION0KEHHOCThIO. 3HAUYEHUE MEAUIMHCKOW TE€HETUKU B
NPEeAOTBPAIICHUN M JICUCHUM TEeHETHMYEeCKHUX 3a00JeBaHUM uenoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJOBbIE KIETKU. [[OHSATHE «TrE€HETHYECKOTO
rpy3a». DTUUYECKHE aCIEeKThl MCCIETOBAHUM B 00JACTH PEAAKTUPOBAHMS T'€HOMA W
CTBOJIOBBIX KJIETOK.

I'enetnyeckre (pakTopsl TMOBBIINIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bU3MYECKOMY W XUMHUYECKOMY 3arpsi3HCHHUIO OKpyXKaromew cpenbl. ['eHeTmdeckas
IPEAPaACIIONOKEHHOCTh YEJIOBEKa K MaTOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmuuer u cxembl: «Kapuotum yenoBekay, «MeToabl H3y4YE€HUS TE€HETUKH
yesioBekay, «I eHeTnyeckue 3a001eBaHuUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKauss U celaeKuus. 3apoKICHUE CEJICKIUU U JOMECTUKAUU. YUCHHE
H. W. BaBumoBa o IleHTpax MNpOUCXOXJACHUS W MHOTooOpasusi KyJbTYPHBIX
pacteHuii. Posib celeKIuu B CO3JJaHUU COPTOB PACTCHUN U MOPOJ KUBOTHBIX. COpT,
nopoJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEACTBEHHOM U3MeHUYnBOCTH H.
. BaBumnosa, ero 3HaueHue s CEJICKIIMOHHOM paOOTHI.

Metonpl ceneKIMOHHON paboThl. VCKycCTBEHHBIM OTOOp: MAcCOBBIA W
WHJAUBUIYaIbHBIH. DTarbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanue
MIPOU3BOIUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OIIEHKU (hEeHOTHIA
MMOTOMCTBA M OTOOP TI0 TEHOTHITY ¢ TToMotTbto ananu3a JJHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJT CeJICKIIMOHHOM paboThl. PagnannoHHbII
U XUMUYECKUN MyTareHe3 Kak UICTOYHUK MYTalMi y KyJIbTYPHBIX (POPM OpPraHU3MOB.
Hcnonp3oBaHne reHOMHOTO peAaKTUPOBaHUS U MeToA0B pekoMOuHaHTHBIX JJHK nis
MOJY4YEHUSI HCXOTHOTO MaTepuaa sl CeJICKIHH.

[Tonyuenue MTOJIUTUIOUIOB. BryTtpuBnnoBas ruopuIn3aLus.
bnuzkopoacTBEeHHOE CKpellMBaHue, Wiu HHOpuAUHT. HepoAaCcTBEHHOE CKpelllUBaHue,
unu  aytOpuaunr. I'erepo3uc u ero npuuuHbl. Mcnonb3oBaHuE TeTEpo3uca B



cenekuuu. OrtnanénHas rubpuauzauus. Ilpeononenue Oecrioguss MEXBUAOBBIX
ruOpu0B. JJOCTHKEHHSI CEJIEKIINN PACTEHUN U KUBOTHBIX. «3€1EHAs PeBOIoYUs ).

CoxpaHeHue U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
OUKAX POAUYEH NJisi CO3JaHUsl HOBBIX COPTOB M THMOPHUIOB CEIbCKOXO3MCTBEHHBIX
KYJIbTYyp. MH3yuenue, coxpanenue u ynpaeieHue 2eHemudyecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JICUBOMHBLIX 6  YENAX  YAYUUEeHUs
CYUecmeyiomux U CO30aHUsi HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM HYUCTe C
NPUMEHEHUEM COBPEMEHHbIX MemOoO008 HAYUHbIX UCCIe008aHUl, NepedosbiX uoeu u
NepCneKmueHbIX MexHOoaA02UL.

JdemoHcTpanumn

Iloptpersi: H. W. BasunoB, U. B. Mwuuypun, I'. /. Kapneuenko, II. IIL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuupl 1 cxembl: «LleHTpBI MPOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKHX PSANOB B HACIEACTBEHHOM HW3MEHUYMBOCTHY,
«Metogpl cenexkuuny», «OtnanéHHas rudpuauzanus», «MyTtareHesy.

JlabopaTopHas padora «/3ydeHune cCOpPTOB KYJIbTYpPHBIX PACTEHUH U MHOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikcekypeusi «OCHOBHBIE METOJbl W JIOCTHMKEHUS CEJIEKUUH PACTECHUH U
KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (epMy, COPTOMCIIBITATEIbHBIH
Yy4acCTOK, B TEINTMYHOE XO3SIICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO

LEHTPA)».
Tema 16. BMOTeXHOJIOTMA U CHHTETHYECKAA OMOJIOTr U
OOBEKTBI, HCIOJIb3yeMble B OHOTEXHOJOTHHM, — KJICTOYHbIE U TKAaHEBBIC

KyJbTYpbl, MUKPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpamuiimoHHass OMOTEXHOJIOTHSA:
xJieboneueHue, MOJIy4YEeHUE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEJIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTUYECKUX TEXHOJOTHUH.
[IpousBosicTBO O€nKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH W HMHCTPYMEHTOB UEJIEHANPABICHHOIO HW3MEHEHUS H
KOHCTPYUPOBAHHSI T€HOMOB C LIEJIBI0 MOJYyYEHUS OPraHU3MOB M UX KOMIIOHEHTOB,
COJIeprKalllX HE BCTPEUAIOIIHECs B MPUPOie OMOCUHTETUYECKUE Iy TH.

Knerounass wHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHHN U
KUBOTHbIX. Kpuobanku. ComaTtuueckass TuOpUAM3alUs W COMATHYECKUU
smOpuoreHe3. lcmonb3oBaHWe TaruIOWIOB B CENEKIWH pacTeHuil. [lonyuenue
MOHOKNIOHANbHbIX anmumen. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmelduyuHe. VICKyCCTBEHHOE  OIUIOJOTBOpEHHE. PeKOHCTpyKuus
SMUEKJIETOK M KIOHMPOBAHWUE >KUBOTHBIX. MeETON TpaHCIUIAHTAMU SIEP KIETOK.



Texnonozuu 0300po6nenus, KyIbMusUpo8aHus U MUKPOKIOHANLHO20 PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasd WHXEeHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pekoMOuHanTHbIX JHK. Cozoanue mpamnceennvix opeanuzmos.
JIOCTM>KEHUS U MIEPCIIEKTUBBI XPOMOCOMHOW Y T€HHOW MHKEHEPUH. DKOJIOTHYECKUE U
TUYECKHUE MPOoOJIeMbl TEHHOW UHKEHEPUHU.

Menuuunckue Ouorexnonoruu. I[loctreHomuas uudpoBas Menuuuza. [IL[P-
IUarHoctuka. MeTaboJOMHBIA aHaNIM3, TEHOIEHTPUYECKUM aHajau3 mpoTeoma
YEJOBEKa ISl OLIEHKH COCTOSIHUSL €ro 310pOBbs. MICIIOIB30BaAHUE CTBOJIOBBIX KJIETOK.
Tapretnas Tepanusa paka. 3D-OuomnxeHepus A pa3paboTku (yHAaAMEHTAIbHBIX
OCHOB MEJUIMHCKUX TEXHOJIOTUW, CO3[aHHs KOMIUIEKCHBIX TKaHEW COYETAHUEM
TEXHOJOTUN TpEXMEPHOro OWONMPHUHTHHra W ckaddoyauHra s pelleHus 3ajady
NEPCOHAIM3UPOBAHHONW MEIUIIUHBI.

Co3nanve BEKTOPHBIX BaKIMH C I1eJIbl0 obOecrneueHus KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHuE MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonupoBanust PHK-conmepxkammx BUPYCOB, BBI3BIBAIONIUX OCO0O OMAacHBIC
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuun

Tabmuubl n cxemsl: «lcnonap30BaHUE MUKPOOPTraHU3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I eHHas HHXKEHEPUI».

JlaGoparopHas padorta «l3ydyeHue o0bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «lloaydeHre MOITOYHOKHUCIIBIX IPOLYKTOBY.

JKckypceusi  «buoTexHoOJOTMST — BaKHEWIIas TPOU3BOAUTENbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE IMMPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaenue W pa3BuTHE 3JBOJIONMOHHBIX MNpPeACTABJICHUN B
onosiorum

OpomonmonHas  teopus Y.  JlapBuna. Ilpennocbuiki  BO3HUKHOBEHHUS
napsuHu3Ma. JKu3Hb U HayuyHas AearenbHocTh Y. JlapBuHa.

JIBrkymiue cuibl 3BOMOUMK BUAOB 1o Y. JlapBuHY (BBICOKass MHTEHCHUBHOCTH
pPa3MHOXEHHUS ~ OPraHM3MOB,  HACJIEACTBEHHAas  W3MEHYMBOCTH, Ooppba  3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTrueckoir Teopuu sBomonuu (CTD). HelitpansHas Teopus
sBomoruu. CoBpeMEHHas DJBOJIONMOHHAS OuoNoTHs. 3HAUYCHHUE HBOIIOIMOHHON
Teopuu B (OPMUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[Toptpetsr: Apucrorens, K. Jlunnenr, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. Hapsun, C. C. Yersepukos, 1. 1. Hlmansraysen, [Ix. Xongenn, /1. K.
benses.

Tabmuuel u cxembl: «CucreMa xuBoi npuposl (o K. Jlunnero)», «Jlectauia
KUBBIX cymecTB (mo Jlamapky)», «MexaHu3m (HOpMUPOBAHMS MPUCIOCOOIECHUM Yy
pacteHuil u xuBOTHBIX (1o Jlamapky)», «Kapra-cxema Mapuipyra myreuiectBus Y.
Hapsunay, «Haxonku Y. JlapBunay, «®opmMbl 60pb0BI 3a CyliecTBOBaHUE», «Ilopob
ronyOei», «MHoroobpasue KyJabTypHbIX GopM KamycTbl», «lloponabl goMamHux
KUBOTHBIX», «Cxema oOpazoBanus HOBBIX BuIoB (mo Y. [dapBuny)», «Cxema
COOTHOUIEHHUS JABWXKYIINX CHJI 3BOJIOIUN», «OCHOBHBIE MOJOKEHUSI CUHTETHYECKON
TEOPHUH IBOJIFOLIAN.

Tema 2. MUKPO3BOJIIOLMA U €€ pe3yJIbTAThI

[lonynsuuss kak 3IeMeHTapHas eauHUNa 3BoJOUUMU. COBPEMEHHBIE METOIBI
OLICHKM TEHETUYECKOro pa3zHooOpa3us U CTPYKTypbl nonyisuuii. H3Mmenenue
reHopoHIa TOMYJSIMU KaK JJIEMEHTApHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (aKTOpbl (IBIKYIIME CHUJIbI) SBOJIOUUHM. MyTallMOHHBIHI
nporiecc. KomOuHaTuBHas  W3MEHYMBOCTH. Jlpeiid TreHOB —  cllydaiiHbIe
HEHAIPABJICHHbIE U3MEHEHMsI YacTOT ajuieyedl B monmyisiuusx. IhdexT ocHoBaTes.
Oppexm oOymuirounoco eopaviuika. CHudCeHUe 2eHemu4ecKko2o pa3Hooopasus:
npuuunsl u cieocmeus. llpossnenue sghghexma Opetigpa ceno6 6 OOILUUX U MATIX

NONYAYUSX. Murpanumu. N3onsmus TIOITYJISALUN: reorpaduyaeckas
(mpocTpaHCcTBeHHAs ), OMoornyeckas (permpoIyKTUBHAS).

EcrectBennsiit  o160p — Hampapistommui  (GakTtop dBoironud.  Dopmbl
€CTeCTBEHHOTO  OTOOpa:  ABIKYIIMH,  CTAaOWIM3UPYIONIMWA,  pa3pbIBAIONIUAN

(mm3pyntuBHbiii). [lomoBoit oT6op. BoO3HUKHOBEHHWE U DSBOJIOIMUSA COIHAIBHOTO
MOBEICHUS )KUBOTHBIX.

[IprcnocoONMeHHOCTh ~ OPraHU3MOB ~ KaK  PE3yJNbTaT  MHUKPOIBOJIOIHUH.
BosnukHoBeHrE TpUCTIOCOOIEHUN Yy OpraHu3MOB. ApoMopdo3bl U UANOATATITAIIUH.
[Tpumepsl npucnocoOiaeHU y opraHu3MoB: Mopdomornyeckue, (U3NOIOTHIECKHUE,

OMOXMMUYECKHE, MOBEJICHYECKHUE. OTHOCUTENBHOCTD MPUCTIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xkpurepum wu cTpykrypa. BmmooOpazoBanme Kak pe3yibTaT
MUKpOIBOMOIMHU. M3omsinus — Kiaro4eBodl (Qakrtop BumooOpaszoBanusa. [lytm u
crocoObl BUJI000pa3oBaHus: ajutonaTpuyeckoe (reorpaduueckoe), CUMIATPUUYECKOE
(3K0JIOTHYECKOE), «MTHOBEHHOEY (monumnuonan3anus, ruOpUAN3aLIns).

JIUTEeNbHOCTD YBOIIOLIUOHHBIX IIPOLIECCOB.
Mexanu3zmbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Ponb 3BONIOLMOHHON OMOJIOTMH B pa3pabOTKEe HAayYHBIX METOJOB COXPaHEHHUS
O6uopazHooOpasusi. MUKpPOIBOJIONUS W KOSBOJIOIMS TMMapa3UTOB U HUX XO3SEB.
Mexanu3Mbl pOpMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHUKAM MU CIOCOOBI OOpPHOBI C
HEM.

JdemoHcTpanumn

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupt u  cxembl: «MyTallMOHHAass W3MEHYUBOCTHY, «llomynsuroHHas
CTpyKTypa Buaa», «Cxema MposiBeHUs 3akoHa Xapau—BaitnOepray», «JIBuxyiue
CWJIBl 3BOJIIOLUNY», «DKOJOTMYECKash H30JIALMS TOMYyISIUiA CeBaHCKON (dopenny,
«["eorpadpuyeckas 301U JIMCTBEHHUIIBI CUOMPCKON M JUCTBEHHUIBI JaypCKOl»,
«IlonynsiIMOHHBIE BOJHBI YMUCICHHOCTH XHWIHUKOB M KepTB», «Cxema NencTBUS
€CTeCTBEHHOro oTO0pay, «PopMbl 00pbOBI 3a cyliecTBOBaHHE», «HIyCcTpUuanbHBIM
MenaHnu3My», «KuBble uckonaemoie», «IIOKpOBUTETBCTBEHHASI OKpacKa >KUBOTHBIXY,
«IIpegynpexpaatonias OKpacka KUBOTHBIX», «DHU3HOIOTHMYECKUE aJanTaiumny,
«IIpucrnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCTH», «Kpurepuu Bumay,
«Buasi-gBoitHukn», «CTpykTypa BHla B npuponae», «Crnocodbl BUI000pa3oBaHUs»,
«['eorpadmyeckoe BUIO000pa3zoBaHUE TPEX BUIOB JAHJIBIIICH», «DKOJIOTHYECKOE
BUI000pa3oBaHue BUIOB CUHUILY, «llomumnionnsl pactenuii», «KamycTHo-peaedHbIi
THOPHIY.

O6opynoBanue: repbapuu pacTeHHH, KOJJIEKIIMM HACEKOMBIX, dydelila MTUIl U
3Bepell ¢ mMpUMepaMH Pa3IMYHBIX MPUCIIOCOOJICHUM, Yyydesa MTULl U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHWid ONM3KUX BUIOB, OOPAa30BABIIMXCS PA3TUYHBIMU
crocobamu.

JlabopaTopHas pa6oTra «BbIsBIICHHE N3MEHYMBOCTH Y 0COOEH OHOTO BHUJIAY.

JlabopaTopHasi padora «IIpucnocoOneHus OpraHu3MOB U UX OTHOCHUTEJIbHAS
11E7€CO00Pa3ZHOCThY.

JlaGopaTtopuas padora «CpaBHEeHHE BHUIOB 1O MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U eé pe3yJibTaThl

Mertonbl u3ydeHns Makpol3BOJIOIUU. [laneoHToIornyeckne MeToabl U3y4eHUs
sBosonuu. Ilepexoaubie GopMbl U PUIIOreHETHUECKUE PsIIbl OPTaHNU3MOB.

buoreorpaduueckrie MmeToasl u3ydeHus sBoitonuu. CpaBHeHue (iuopsl u
dayHpl MaTepukOB M OCTpoBOB. buoreorpaduueckune obOmactu 3emmn. Bumbl-
SHAEMUKHU U PEIIUKTBHI.

DOMOpPHUOIOTUYECKHE U CPaBHUTEIbHO-MOP(OIOTUYECKHE METOAbl HU3YUYCHHS
IBOJIIOLMHU. ['€HeTHYeCKue MEXaHU3Mbl DHBOJIIOLMM OHTOINE€HE3a M IOSIBICHUS
SBOJIIOLMOHHBIX ~ HOBUIECTB.  ['OMOJOrMYHBIE M AHAJOTMYHBIE  OPIaHBbI.
PyaumenTapHbie opraHsl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHUECKUE, OMOXUMHUYECKUE



M MaTeMaTU4YeCKHUE METOJbl HW3YyYEHHUS OBOJIONMHU. ['OMOJOTHYHBIC TEHBI.
CoBpeMeHHBIE METO/Ibl TOCTPOCHUS (PUIIOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (TIpaBuja) ABOMIOUUU. [lpunyun cmenvt QyHKYuUl.
HeoOpaTtumMocTs »Bomonuu. ApanTuBHas panuvanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLUH.

JdemoHcTpanumn

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

Tabmuiel 1 cxembl: «DOUIOTEHETUYECKUM Psii JIOMIaIn», «ApPXEONTEPUKCY,
«3Bepo3yOnie E111(S0) S0 «Creroredanbi», «PuHMOGUTHIY, «CeMeHHbIe
nanopoTHukn», «buoreorpadpuyeckue 30HbI 3emun», «Jlpeiid KOHTUHEHTOBY,
«Penukthl»y, «HauanbHple cTaguu HSMOPUOHATBLHOTO Pa3BUTHSA  MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE W  aAHAJOTWYHBIE  OpraHel», «PyIUMEHTHI»,
«ATaBu3MBbI», «XpOMOCOMHBIE HaOOpHl UeloBEeKa U IMUMIIaH3e», «l J1aBHbBIC
HANPABJICHUS 3BOJIOLHUNY, «OO0IIMEe 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6GopynoBaHue: KOJUICKIIMM, TepOapuu, MYJISKH HCKOTIAeMbIX OCTaTKOB
OpraHU3MOB, MYJISKH TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYJAMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIINM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe )KU3HUA HA 3emJie

Hayunble rumoTe3bl MNPOUCXOXKACHHUS S>KU3HM Ha 3emuie. AOHWOreHe3 U
naHcnepmusi. JloHayyHble TpPENCTABICHUS O 3apPOXKIACHUHM >KU3HH (KPEarmoHU3M).
I'mnoTe3a MOCTOSTHHOTO CaMO3apOKJICHUS KU3HU U €€ OompoBepKeHue omnbitamMu .
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IponcxosxieHne >xu3Hu U aCTPOOMOJIOTHS.

OcHOBHBIE ATanbl HEOPraHUYECKOW ABoJitolMK. [lnanerapHas (reosioruyueckasi)
HBOTIOIMS. XUMHUYECKas dBOIONMsSA. AOUOTEHHBIN CUHTE3 OPTaHMYECKUX BEIIECTB U3
Heopranudeckux. OmpiT C. Mumepa u I'. FOpu. O6pa3oBaHue MOJIMMEPOB U3
MoHoMmepoB. KoanepBatHas runoresza A. M. Omapuna, TumoTe3a nepBUYHOr0 OyIp0HA
JIx. XonnaeitHa, renetnyeckas runote3a ['. Mémnepa. Pu6osumsrl (T. Yek) u runoresa
«wmpa PHK» V. Tunbepra. ®dopmupoBanne MemOpaH U BO3HUKHOBEHHE
MPOTOKJIETKHU.

Ucropus 3emnu u metonsl €€ uzydyeHus. MckonaeMble OpraHM4eCKUe OCTaTKHU.
I'eoxpononorust u e€ wmeroabl. OTHOCUTENbHAsE W aOCONIOTHAS TE€OXPOHOJIOTHSI.
['eoxpoHosiornyeckas mKana: 30Hbl, 3Pbl, IEPUOIBI, STTOXH.

HauanbHpie 3Tansl opranndeckor 3Boyironuu. [losBiaeHre u 3BOMONMUS NEPBBIX
KJIETOK.  OBOJONUs  MeTabonu3ma. BO3HUKHOBEHHE  MEPBBIX  IKOCUCTEM.
CoBpemeHHbIE MUKPOOHBIC OMOIUIEHKM KaK aHaJIOT TEPBBIX Ha 3eMJie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl 1 3yKapuOTHI.



[Ipoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOJIOLHMOHHOE IMPOUCXOXKICHHE
BUPYCOB. [IpoucXokAEHHE MHOTOKIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIEC ATambl SBOJIOIUU BBICHIUX pacTeHUd. OCHOBHBIE apoMOp(dO3bI
pactenuil. Beixon pactenuit Ha cymry. [losBiIeHnEe ClIOPOBBIX pACTEHUN U 3aBOCBAHUE
nmu cym. CeMeHHble pacTeHus. [[poncxoxaeHne NBETKOBBIX PACTEHHUI.

OCHOBHBIE 3Tamnbl SBOJIIOIUU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHjnckas (ayna. KemOpuiickuii B3pbIB — TOSIBJICGHHE COBPEMEHHBIX
TunoB. [lepBrie XOpJ0BbIE >XMBOTHBIC. JKHU3Hb B BOJE. DBOJIOLMS IMMO3BOHOYHBIX.
[Tpoucxoxaenue ampuduii u pentunuid. [IporcxoxaeHre MICKOMUTAIOMINX U MTHII.
[Mpunnun xmroueBoro apomopdosa. OcBoeHue 0ECrO3BOHOUYHBIMUA M TTIO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

PazButre xu3HM Ha 3eMJIE IO 3paM U NEPUOJIAM: apXeld, MPOTEPO30H, MaJIC030H,
Me3030M, KaiiHo30i. OO0I1asi XxapaKTepUCTUKA KIMMaTa U TE€OJIOTHYECKUX MPOIIECCOB.
[TosiBiieHHE M paclBET XapaKTEPHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCIOBUS U
BJIMSIHUE HA Ta30BbII COCTaB aTMOC(]EpHI.

MaccoBble BbIMUPaHUS — SKOJIOTUYECKHWE KPHU3UCHI Tpouuioro. IIpuyuHbl u
CIEACTBUS MAaCCOBBIX BbIMHpaHHil. COBPEMEHHBIH 3KOJIOTUYECKHI KpHU3UC, €ro
ocobdenHoctu. [Ipobiema coxpanenust brnopazHooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa OpraHuyeckoro wmwupa. [IpuHIMNBL Ki1accupuKauu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetrsr: ®@. Peau, JI. Cnamnannanu, JI. ITactep, 1. . Meunukos, A. .
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpr u cxemsl: «Cxema ombiTa ®@. Penn», «Cxema ombita JI. TlacTepa mo
U3YUYEHUIO CaMO3apoxAeHUs KU3HN», «Cxema omnbita C. Mumepa, I'. FOpu», «3tansl
HEOPraHUYECKOM 3BOJOLUNY», «['eoxpoHonornueckas mkana», «HadanbHble 3Tansl
OpraHUYeCcKoi IBOIOIUNY, «CxemMa 00pa3oBaHUS DYKApPHOT MyTEM CHUMOHOTEHE3ay,
«Cuctema >KuBOW mpupoasl», «CTpoeHuwe BUpyca», «ApoMopdo3bl pacTeHUN»,
«Punnoute», «OTHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«Mxun», «llanopotHukn», «l['onoceMeHHbIE pacTeHus», «Opranbl [IBETKOBBIX
pacteHui», «CxemMa pa3BUTHS >KUBOTHOTO MHpPa», «ApoMop(]o3bl KUBOTHBIXY,
«IIpocrenmuey, «Kumeunononoctueie», «Ilnockue uepBu», «HiaeHHCTOHOTHEY,
«Pw10BI», «3emHOBOAHBICY, «lIpecmbikaromuecs», «lItumpl», «MIieKomuTaroIe,
«Pa3BUTHE XHW3HU B apXEUCKOM 3pe», «Pa3BuTme XU3HU B NMPOTEPO3OMCKOU 3pey,
«Pa3BUTHE XHM3HU B MAIECO30MCKON 3pe», «Pa3BuUTHE XKU3HM B ME3030MCKOU 3per,
«Pa3BUTHE XU3HU B KaMHO30MCKOW 3pe», «COBpEMEHHAsI CUCTEMAa OPraHUYECKOro
MHUpPay.



O6GopynoBaHue: repbapuu PpacTeHU  Pa3IUYHBIX OTIENIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXKHBIE MpenapaThl >XKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
WTJIOKOXKHUX, CKEJIEThl TO3BOHOYHBIX XKUBOTHBIX, Uydelia NTHUIl U 3BEPEH, KOJUICKIINU
OKAMEHEJIOCTE, TIOJIE3HBIX HCKOIMAEMBIX, MYJSKM OpPraHWYEeCKHX OCTAaTKOB
OpPraHu3MOB.

BupryanbHas JiadoparopHas padora «MoaenupoBaHue OINBITOB Muuiepa—
IOpu 1o n3ydyeHnto aGMOTEHHOTO CHHTE3a OPraHMYECKUX COCAMHEHUN B MEPBUYHOU
atMocdepe».

JlaboparopHass padora «lM3yueHHe U ONUCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IpakTnueckas padora «/3yueHne 0ocOOEHHOCTEN CTPOCHUSI PACTCHUI Pa3HBIX
OTJIEJIOBY.

IIpakTnyeckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHUS IMO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznenbl 1 3a7aun aHTPONOJIOTUU. METO 1Bl AaHTPOTIOJIOT U H.

CraHoBNIE€HME TPEACTABICHUN O MPOUCXOXKIACHUM 4YeloBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

CxoncTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATHUECKOE IOJIOKEHHE YEIOBEKA.
CBugerenbcTBa CXOJICTBA  4YeJOBEKa c KUBOTHBIMU: CPaBHUTEIBHO-
MOp¢OJIOTHIECKUE, AMOPHUOJIOTHYECKHE, (br3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS 4YeJOoBEKa OT KUBOTHBIX. IIpAIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE T'OJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxymue cuibl (dakTopbl) aHTPOMOTeHe3a: OMOJIOTHYECKHE, COIMAJIbHBIE.
CooTtHoreHre OMOJIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cTanuu aHTpororeHe3a. PaHHHME YelOBEeKOOOpa3HbIE OO0E3bsHBI
(IPOKOHCYJIBI) U paHHUE TOHTUBI — OOIINWE MPEAKU YeIOBEKOOOpa3HBIX 00€3bsSIH U
JM0JIe. ABCTPAJIONHUTEKU — JABYHOTHE NpeAKd Jrojieid. UenoBeKk yMemblil, mepBbie
M3TOTOBJIEHUS OpYIHM Tpyaa. UenoBeKk NpAMOXOIAIINN U NEPBBIA BBIXOJ JIFOACH 3a
npenensl Adpuku. YenoBek reraenbOeprckuii — oOMuUi MpeoK HeaHIePTAITbCKOTO
YEJIOBEKAa W 4YEJOBEKa pasyMHOro. YenoBeK HEaHAEPTANbCKUM KakK BUJI JIIOJEH
XOJIOMHOrO KimMaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THIA, JIEHUCOBCKHUU
YeJIOBEeK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuxu. [laneorenetnka wu
MaJICOTCHOMMUKA.

DOBOJIIOIUSI COBPEMEHHOTO 4esioBeKa. ECTEeCTBEHHBIM OTOOp B MOMYJSLHUSIX
yesoBeka. MyTallMOHHBIN miponece U noauMopdusm. [lonynsimonHbie BOJIHBL, Apeid
TE€HOB, MUTpaIUs U «3P(DHEKT OCHOBATENS B MOMYJISIUAX COBPEMEHHOTO YEJIOBEKA.



Yenoseueckue pacel. llonatue o pace. bompmue pacel: €BponeouHas
(eBpasmiickasi), aBcTpajio-HErpouHas (dPKBaTOpHaibHAs), MOHTOJOUIHAs (a3UaTCKO-
aMepuKaHCKas). BpeMss u mNyTH paccelieHHsl 4YeloBeKa Mo IiaHeTe. EAuMHCTBO
yejoBeueckux pac. HayuHass HecoCTOATENBHOCTh pacusma. [IpucnocoOieHHOCTH
YeJiOBeKa K pa3HbIM YCIOBHSIM OKpyKaroleh cpeanl. BnusHue reorpaduueckoit
cpensl u aperda reHoB Ha MopdoorHio U (HU3NOJIOTHIO YeTIOBEKa.

MexaucuurInHapHbIe METO/IbI B buzndeckon (Ouomoruveckoil)
AHTPOMOJIOTHH. DBOJIIOIIMOHHAS! AHTPOIOJIOTHUS U MAJICO0aHTPONOJIOT Ul YETOBEUECKUX
nonyyisiuuii. buoconmanbHble HCCIEAOBaHUS MPUPOILI 4YesnoBeka. MccienoBaHue
KOABOJTIOIMHM OMOJIOTMYECKOTO U COIMAIBHOIO B YEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeToAbl aHTPOMOJIOTHNY, «['OJIOBHOM MO3T dYelIOBEKay,
«YenoBekooOpa3Hbie 00e3biHbI», «CKeJeT ueaoBeKa U CKeJIeT I[IHMIaH3ey,
«PyauMeHTBl U aTaBU3MBI», «JIBUXKYILIME CHUJIbI aHTPOIOrEHE3a», «IBOJIOIMOHHOE
IpEBO  4YeEJIOBEKa»,  «ABcTpajmonutTek»,  «YemoBek  ymenblit»,  «UYenosek
npsMoxoasamnii», «JlenncoBckuid yenoBexk» «Heanaeprtanblbly, «KpoMaHBOHLBDY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM OKaMEHENIOCTeH, MPeAMETOB MaTepUAIBLHONU KYJIbTYpPHI
NPEeIKOB 4YellioBeKa, penpoaykiuu (dotorpaduu) KapTUH ¢ MUDOIOTHYECKUMHU H
OMONENCKUMH  CIO)KETaMHM  MPOUCXOXKACHUS 4eloBeka, (oTtorpaduu HaXOAOK
UCKOIIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJENb uepera 4YeloBeKa M
yeperna MIMMIIAH3€, MOJIENIb KUCTH 4YEJIOBEKa M KHUCTH LIMMIAH3€, MOJENIH Topca
IPEAKOB YEIOBEKA.

JlabopaTopHass padGora «l3yueHne OCOOCHHOCTEH CTpOEHHs CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jxojorusi — Hayka O B3aMMOOTHOUIEHHUSIX OPraHM3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHre u pasBuTHe dKoioruu B Tpydax A. I'ym6onpara, K. @. Pynse, H.
A. CesepuoBa, 3. I'ekkens, A. Tencau, B. H. CykauéBa. Paznmensr u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Meroasl skonoruu. IloneBbie HaOMOAEHUA. OKCHEPUMEHTHI B HKOJOTHHU:
NpUpoOJIHblE W JabopatopHble. MoaenupoBaHue B 3IKOJOTHMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.

3HaueHUEe  HKOJOTMYECKUX  3HAHMM i1 4YeJoBeKa.  DKOJOTUYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M YeEJIOBEYEeCTBa C IpuUpojion. DopMupoBaHUE
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJOTMUECKON I'PaMOTHOCTH HACEJICHHUS.



JdemoHcTpanuun

[Hoptpetrr: A. I'ymOGonbar, K. ®@. Pynbe, H. A. CeBepuoB, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupl u cxembl: «Pazgensl skomorum», «Metonbl skonmorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CpeIbI».

JlaGoparopHasi padora «3ydueHne METOI0B IKOJTOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonoruyeckue (akTopbl M 3aKOHOMEpPHOCTH uX JnedctBus. Knaccudukanus
HKOJIOTHYECKUX (PAaKTOpOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornoreHHsie. OO6mue
3aKOHOMEPHOCTH JEeHCTBUsL 3Kosiornueckux ¢akropoB. IIpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢gakropbl. CBeT Kak sKonorudeckuit axkrtop. JlelicTBre pasHbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa HAa OPraHu3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUHN U
KUBOTHBIX M0 OTHOLIEHUIO K cBeTy. CUrHaIbHasA poJib cBeTa. PoTONEpHOaN3M.

Temneparypa kak oskonorudyeckuit Qaxrop. JlelictBue Ttemmepatypbl Ha
opranu3mbl. [lOMKHIIOTEpPMHBIE W TOMOWOTEPMHBIE OpPTraHW3Mbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak 2konormueckuit  dakrop. Ilpucmocobnenuss pacTeHuid K
noJiiep>kaHuio BogHoro Oananca. Kiaccudukaius pacteHuid o OTHOIIEHHIO K BOJIE.
[Ipucnoco6enust >kUBOTHBIX K H3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAsA, HA3E€MHO-BO3JYIIHAsA, IOYBEHHAS,
rIIyOuHHAs MOATIOYBEHHAS, BHYTPUOpPraHU3MEHHasl. OU3NKO-XUMUYECKHUE
O0COOCHHOCTH Cpejl 00uTaHus opraHu3MoB. [IpucrmocobieHuss OpraHu3MoB K KU3HU B
pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE PUTMBL. CyTOYHBIE H
rogu4yHbpie pUTMBL. [IpUCTIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popmer opranu3moB. [lonstue o xuzHenHo dopme. JKu3HEHHbBIE
dbopMBI pacTeHMil: JepeBbs, KYCTApHUKHU, KyCTapHWUYKWA, MHOTOJIETHHUE TpPAaBHlI,
ONIHOJNIETHUE TpaBbl. JKW3HEHHBIE (POPMBI >KMBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue QakTopsl. Buabsl OMOTHUYECKUX B3aMMOJIEMCTBUN: KOHKYPEHIIUS,
XHITHAYECTBO, cMMOMO3 u ero ¢opmel. [lapasutusm, Koomeparusi, MyTyallu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Hetpoduaeckue
B3aMMoOJIeHcTBHs (Tommueckue, Gpopudeckue, padpuueckne). 3HaYeHUE OMOTUIECKUX
B3aMMOJICUCTBUI [l CYIIECTBOBAHMSI OPraHU3MOB B cpeae oOutanud. [IpuHuun
KOHKYPEHTHOTO UCKJIFOUECHUSI.



JdemoHcTpanuun

Tabmuiet u  cxembl: «OKkojorudeckue (akTope», «CBETOBOM CIEKTPY,
«OKOJOTUYECKUE TPYIIBI XUBOTHBIX IO OTHOIICHHUIO K CBETY», «TemIOKpOBHBIC
KUBOTHBIC», «XOJIOJHOKPOBHBIC KHUBOTHBIC», «DU3HOJOTHYECKHE aanTalluu
KUBOTHBIX», «Cpeapl oOWTaHWS  OpPraHu3MoB», «buonormyeckue puUTMBIY,
«Kuznennsie Gopmbl pacTeHui», «Ku3HeHHbIE (OPMBI KUBOTHBIX», « IKOCHCTEMA
ITUPOKOIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro seca», «llemn mnwmranusy,
«XuiHuyectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonos», «KommeHcaanzm.

OOGopynoBanue: repbapuM paCTEHWW W KUBOTHBIX, HPHCIIOCOOJICHHBIX K
BIMSHUIO Pa3IMYHBIX OKOJOTHYCCKUX (DAKTOPOB, TepOapuu CBETOJIOOUBHIX,
TECHEFOOMBBIX W TCHEBBIHOCIMBBIX PACTCHHUM, CBETONIOOWBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PAcCTCHHS, TepOapv M KOJUICKIIMH TETUIOJIOOMBBIX,
3MMOCTOMKHUX, MOPO30YCTOHYMBBIX pPACTCHMH, Yydena INTHII W 3Beped, repOapuu
pacTeHU#, OTHOCSIMMXCA K Turpoduram, kcepodwuram, Me3oduram, KOMHATHBIC
pacTeHHUs JAHHBIX TPYII, KOJUICKIIMU JKUBOTHBIX, OOWTAIONMIMX B Pa3HBIX Cpeaax,
repOapuM W KOJUICKIIMM pPACTCHWMH W JKMBOTHBIX, OOJIAJIAlOIIUX YePTaMHM
NPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHMSIM YCJIOBHH JKM3HHU, TepOapu W
KOJUIGKIIMM PACTEHUH W KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (QOpPM, KOJUICKIIHH
KUBOTHBIX, YYJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopnas pabGora «BbIsBIECHHE TPUCTIOCOOJIEHUH OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopHas pabGora «BbIsBIeHHE TPUCTIOCOOJIEHUH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATyPhI».

JlabopaTopHasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHH M3 Pa3HBIX
MECT OOMTaHUS.

Tema 8. Jkos0rusi BUA0B U NOMYJIANNH

DKOJIOTUYECKHUE XapAKTEPUCTUKH Tomyisinuu. [lomymsius kak Ouojgornyeckas
cuctema. Ponb HEOMHOPOTHOCTH cpenbl, (PU3NYecCKUx OaphbepoB M OCOOCHHOCTEM
Ouonornuu BUIOB B (OPMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI TOMYIISIIHIA.
OcHOBHBIE MMOKA3aTEIH MOMYJISIUN: YUCICHHOCTb, INIOTHOCTD, BO3PACTHAS U MOJOBAs
CTPYKTYpa, POKIa€MOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIIHSL.

DKonoruyeckass CTpykTypa mnonyiasuud. OIeHKa YHCIEHHOCTH TIOMYJISITHH.
JluHamMuka TOMynsMyd W €€ peryisanus. DBHOTHYeCKMH TOTEHIHMAN TOMYJISITUH.
MopenvupoBanue AMHAMUKHA MOMYJSIuU. KpuBble pocTa YHUCIEHHOCTH TOITYJISIUH.
KpuBbie BbDKMBaHUSA. Perynmamusi 4YHMCIEHHOCTH TOMYJSIIIUA: poiib  (PaKTOpOB,
3aBUCSIINX M HE 3aBUCSIINX OT MJIOTHOCTH. DKOJIOTHUECKHE CTPATeTUU BHUIOB (I- H
K-ctparerun).



[lonsitue 00 »sKonormyeckod Huiie Bujaa. MecrtooOutanue. MHoromepHas
Mozeinb dkonorndeckod Humu k.M. XarynHcoHa. PasMepbl DKOJIOrMYECKON HHUIIIM.
[TorennmanbHas U peaiIn30BaHHAS HUIIU.

Bun xak cucrema nomynsuumii. Apeansl BUAOB. BuIbl M UX KU3HEHHBIC
CTpaTeruu. JKOJOTNUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS U MUTPAlMid )KUBOTHBIX. bruonornyeckue nHBa3uu
qy>KEPOIHBIX BUJOB.

JdemoHcTpanumn

IToptper: Ix. 1. XaTunHCOH.

Tabmumel U cXeMbl: «ODKOJOTUYECKUE  XAPAKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEHHAs CTPYKTypa NONyJsinuny, « Bo3pacTHele MUpaMubl MOMYIISLIHN,
«CKOpOCTh 3aceNeHHs] MOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHuzMammu», «Mojeib
skonornueckor Humu Jx. M. XaTunuHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH )KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocobsenus ceMsiH paCTeHUN K pacCEICHHUIO.

Tema 9. Jkos0rust co001EeCTB. IKOJOTHYECKHE CUCTEMBI.

CoobOmiectBa opranu3moB. buorenHo3 u ero crpykrypa. CBs3u Mexay
OopraHu3MaMu B OUOIIEHO3E.

DkocucreMa kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIBHBIE OJIOKH
OpraHU3MOB B DKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHThI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 11enu u cetu. Abnotudeckue 010K 3kocucTeM. [10YBbI U MITbI
B 3KocucTremMax. KpyroBopoT BelIEeCTB U OTOK YHEPIUU B IKOCUCTEME.

OcHOBHbBIE TIOKa3aTeNN dKOCUCTEMBI. buomacca u mpoaykiusa. DKOJIOrH4YeCKUe
MUPAMUJIBI YHCEI, 0MOMACCHl U DHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uyxmyayuu.
HampaBneHHsle 3aKOHOMEpHBIE CMEHBI COOOINECTB — CyKueccud. llepBuuHble U
BTOPHUYHBIEC CYKIIECCHUU U UX NPUYMHBI. AHTPOIIOT€HHBIEC BO3JAECHCTBUS HA CYKIIECCHH.
KnumakcHoe cooOmiectBo. bropasHoobpasue M MoIHOTa KPYroBOpPOTa BEIIECTB —
OCHOBa YCTOWYHUBOCTHU COOOIIECTB.

[IpuponHble 3KOCUCTEMBI. JKOCUCMEMbL 03€p U peK. IDKocucmemvl Mopel U
OKeanos. IKocucmemvl mMyHOp, 1eco8, cmeneu, NyCmvlHb.

AHTpPONOTEHHBIE 3KOCUCTEMBI. ATpo3KocucTeMa. ArpoieHo3. Paznuuns mexay
AHTPONIOT€HHBIMU U ITPUPOAHBIMU IKOCUCTEMAMMU.

Ypboskocuctemsr. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas ¢uiopa
u (ayna. CuHaHTpoTH3aIMsl TOPOACKON (ayHbl. bromorndeckoe M X03SMCTBEHHOE
3HAYEHNE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

3akOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aWMOJICMCTBHII OpPraHW3MOB B
aKkocucteMax. Poav kackaonoeo sggexma u 6ud08-30ugpukamopos (Kioueswblx



8U008) 8 (hyHKyuoHuposanuu dsxocucmem. llepeHOC SHEPrUM M BEHIECTB MEXIY
CMEXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTb OPTaHU3MOB, MOMYJSALUNA U IKOCUCTEM B
YCIIOBUAX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3AECUCTBUNA.

Mexanuzmol 8030eticmeus 3a2ps3HeHUll Pa3HbIX MUN08 HA CYOOP2AHUZMEHHOM,
OP2aHUBMEHHOM, NONYAAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJI02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHH020  8030eticmaus. MeTOoJ0JIoTUsT  MOHUTOPHUHTA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIxx. Tencnu.
Tabnuipt u CXEMBI: «CTpykTypa OMoIIeHO3aY, «3JKocucrema

MIMPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOro Jjecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MoB B sKocucTeMey, «KpyroBopor BemiecTB B a3kocucTeme, «llenu
nuTaHus  (macTOuIHas, JCTPUTHAS)», «IKOJOTHYECKas TUpaMuja 4ducem»,
«JKoyoruyeckass nupamuaa OuomMacce», «IKOJOTHYECKas MHpaMUJA DHEPTUNY,
«O0pazoBanue Oonotay, «llepBuunas cykueccusi», «BoccranHoBieHue seca mocie
noxkapay», «JKocucTemMa o03epa», «ArporeHo3», «KpyroBopor BemecTB M HOTOK
AHEPruu B arporeHo3ey, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repbapun pacTeHHH, KOJJIEKIIMM HACEKOMBIX, dydella MTUIl U
3Bepeid, repdapuu KyJIbTypHBIX U JUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJIENb
HKOCHUCTEMBL.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlaGopaTtopnas pabGora «M3ydenue paszHOOOpa3us MEJIKHX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX IKOCUCTEMAX).

IKCKypeusi «DKCKypcHsi B TUIUYHBIA OuoreoieHo3 (B ayOpaBy, OepesHsK,
eIbHUK, Ha CYXO/IO0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypcUsi B arpo’KoCUCTeMY (Ha MOJ€ WM B TEIUIMYHOE

XO35IUCTBO)».
Tema 10. buocdepa — rinodanbHast IKOCHCTEMA
buochepa — oOmemnanerapHas o0ojouka 3eMid, TJe CYIIECTBYeT WIH

CyIllecTBOBaja *W3Hb. Pa3zButue mpencraBieHuil o 6mochepe B Tpymax D. 3rocca.
VYuenue B. 1. Bepraackoro o 6uocdepe. Obmactu 6uochepsr u e€ cocras. XKupoe
BeIecTBO Onocdepsl U ero PyHKITHH.

3aKkoHOMEpHOCTH CymecTBoBaHus Ouocdeprl. OcobeHHocTH Omochepsl Kak
rII00abHON 3KOCHCTeMBI. JluHaMudeckoe paBHOBecue B Oumocdepe. KpyroBopotsr
BEIICCTB M OMOTCOXUMHUYECKHE ITUKIBI (Yyrieposaa, a30Ta). PUTMUYHOCTE SIBIICHUH B
ouocdepe.

3onanbHOCTh OMocdepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWHBIC Jieca, CMEIIAHHBIC W IIMPOKOJUCTBCHHBIC Jieca, CTEIH, CAaBaHHbI, ITyCTHIHH,



TPOMMUYECKUE JIECa, BBICOKOTOPhs. Kiumar, pacTUTENbHBIA U )KUBOTHBIM MUpP OMOMOB
911178

Crpykrypa v QyHKIUSI KUBBIX CHCTEM, OIIEHKAa MX PECYpCHOIO MOTEHIMajda U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmunbel u cxembl: «l'eocdepsr 3emnu», «KpyroBopoT azora B HpHUpPOIE»,
«KpyroBopor yraepoga B mnpupoae», «KpyroBopoT Kuciopoga B MpPUPOIE»,
«KpyroBopoT Bojibl B pupoie», «OCHOBHBIE OMOMBI cylny, «Knumarnueckue mosica
3emnm», «Tynapaw, «Taiiray, «Cwmemannsiii jec», «lILIMpoOKOIUCTBEHHBIN JieCy,
«Ctenby, «CaBannay, «Ilyctbinsy», « Tponnueckuii gec.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:KAOIIAA Cpeaa

DKOJIOTMYECKHE KPU3UCHI U UX MPUYHHBL. Bo3neiicTBue uenoBeka Ha 6uocdepy.
3arpsisHeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW CpEbl.
Oxpana BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa TOYBEHHBIX PECYPCOB.
N3menenune knumara.

AHTpPONIOTEHHOE BO3/ICMCTBHE HAa PACTUTEIBHBIA M KUBOTHBIA Mup. OxpanHa
pPacTUTENBHOIO M JKUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOIBI.
Kpacaeie xuuru. Ocobo oxpansemple npupomnbie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKH.

OCHOBHbIE TPUHUHUIIBI YCTOWYMBOTO PA3BUTHUSI YEJIOBEYECTBA U IPHUPOJIBIL.
PanronanbHOE MPUPOIONONB30BAHUE U COXPAHEHUE OMOJIOTUYECKOTO pa3HOoOpasus
3emin. OOmue 3aKOHOMEPHOCTH  TIOOANBHBIX  IKOJIOTHYECKUX  KPU3HUCOB.
Oco0EHHOCTH COBPEMEHHOT'0 KpU3HUCa U €r0 BEPOATHBIE TIOCECTBUS.

Pa3BuTHe METOIOB MOHUTOPUHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnuvle UCCIe008aHUS. nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOCnocoOnou 3Hepeemuke. buonoeuueckoe pasnoobpasue u oOuopecypcowi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, odbecneuusarowue 00CmMyn K
uHgopmayuu N0  COCMOSHUIO  OMOENbHbIX U008 U  skocucmem. OcCHOBbL
sKopeadburumayuu  dKocucmem U cnocobog 0O0pvbLL ¢ OUONOBPENHCOCHUSMUL.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabmuiel 1 cxeMmbl: «3arpsi3HeHHE aTMOC(hEphD», «3arpsS3HeHHE THAPOCHEPH»,
«3arpsizHeHue mouBbl», «llapHukoBwIid dPdekT», «Ocobo oXpaHseMble MPUPOTHBIC
TEppUTOPUNY, «Moien ynpaBiasieMOro Mupa.

O6opynoBanue: ¢potorpaduu 0XpaHSIeMbIX paCTEeHUN U KUBOTHbIX KpacHOW KHUTH
Poccuiickoit @enepannu, KpacHol KHUTH pErnoHa.



IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS
oOydJarolmuMHCs TporpaMM  CpeaHero olmero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeMETHbIC U MPEIMETHBIC.

B crpykType NMYHOCTHBIX pPE3yJbTAaTOB OCBOCHHUS MPOTPAMMBI MO OHOJIOTHU
BBIZICJICHBI CJICAYIOIINE COCTABISIONIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHUMCKON
IPAKIAHCKON UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U
CaMOOIIPEACIICHUIO, Haluyue Momusayuu K 00y4eHut0 OUOJIOTHY, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOCXKJICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEU M
UCTOPUYECKUX TPaAUIUNA pa3BUTHS OHOJIOTUYECKOTO 3HAHHS, 20MOBHOCMb U
CcnocobHOCMb 00YYAIOIITUXCS PYKOBOJICTBOBATLCSA B CBOCH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKaMH, MPUCYIIUMHU CHUCTEME OHOJIOTHYECKOro OoOpa3oBaHMs,
Hanuyue npasoco3HaAHUs IKOJOTUYECKON KYJIbTYpbl, CHOCOOHOCMU cmagums 1€ U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUSI MPOTPAMMBbI 11O OMOJOTHUU JOCTHTAIOTCS B
€ANMHCTBE Y4YeOHOM W BOCHHUTATENbHOW JIEATELHOCTH B COOTBETCTBHM C
TPaAULMOHHBIMU POCCUHUCKUMHU COLHUOKYJIBTYPHBIMU, UCTOPUYECKHUMH U JYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, TPHUHATHIMM B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMONO3HAHUS, CAaMOBOCIUTAHUS W
caMOpa3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULIMK JIUYHOCTH, TATPUOTU3MA U YBAKECHHUS
K 3aKOHY W MpPaBONOPSAKY, YEIOBEKY TPyJa U CTApLIEMYy IOKOJEHUIO, B3aUMHOTO
yBOKCHHS, OCEPEKHOTO OTHOLICHUS K KYJbTYPHOMY HACICAMIO W TPaJAUIHIM
MHOTOHAIlMOHAIBHOTO Hapoga Poccuiickon denepaiuu, Npupoae U OKPYKarOUIEH
cpene.

JIndHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTO TpeameTa «bHooTHs» TOIKHBI
OTpakaTb TOTOBHOCTH M  CIOCOOHOCTh  OOYYalONIUXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKM BHYTPEHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIlM{,  TIO3UTHUBHBIX  BHYTPEHHUX  yOEXKIEHUH,  COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM TICHHOCTSM POCCHHCKOTO OOIEecTBa, pacHIMpeHue KU3HEHHOTO
OMbITa M ONBITA AESTEIBHOCTH B MPOIECCE peai3alid OCHOBHBIX HalpaBICHUIN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMU OO0Y4YarOUIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 0053aHHOCTEH, yBaXKEHUE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEILHOCTH MPHU CO3/IaHUHU YYEOHBIX
MPOCKTOB, pEHICHWH Y4YEOHBIX W  [O3HABaTENbHBIX  3aJlady, BbBINIOJIHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMpPEENsATh COOCTBEHHYIO MO3UIUIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIACHITH €€;

YMEHUE YYUTHIBATH B CBOUX JIEUCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aUMOJICHCTBUS JIIOJICH C pa3HbIMU YOEKJICHUSIMU, KYJIbTYPHBIMU HEHHOCTSIMHU M
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUUYECTBY B MIPOIIECCE COBMECTHOI'O BBIMIOJHEHUS YUCOHBIX,
MO3HABATENIbHBIX W HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOIO OTHOILICHUS K
MHEHHMIO OIIMOHCHTOB TMPU OOCYXXJIEHHH CIOPHBIX BOIPOCOB OHOJOTHYECKOTO
COAEpKaHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKON JI€ATETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaKTAHCKON HIECHTUYHOCTH, MATPUOTHU3MA,
YBa)KEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepen PonauHoi, ropaocTu 3a
CBOM Kpa#, cBOorO PoauHy, CBOM S3BIK W KyJIbTypYy, MPOIUIOE MW HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHONIEHWE K NPUPOJHOMY HACIEOUI0O U MaMATHHKAM IPUPOJBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUICKUX YUYEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJOTHH, TOHUMAaHUS 3HaYeHUs1 OMOJIOTUY B TMO3HAHUM 3aKOHOB MPHUPOBI, B KU3HH
YeJIoBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CiHyXeHUto u 3ammurte OtedecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHKE JIMYHOTO BKJIAJa B TIOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM POJHTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO IMPUHSATUA LHEHHOCTEW CEMENHON KU3HU B COOTBETCTBHUM C TPAAULIUSIMHU
HaponoB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:



ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHMIO B pPa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢uzuveckoro BoCHUTAHUA, (POPMHUPOBAHUA KYJbTYPbI 310POBbSI H
IMOIMOHATBHOTO 0JIArONMOJIyYHSs:

MOHUMAHUE W peau3alus 3J0pOBOro U 0e30macHOro oopasza Ku3HU (310POBOE
NMUTaHuEe, COOJIIO/ICHUE TUTUEHUYECKUX MPAaBUI U HOPM, COAIAaHCUPOBAHHBIM PEXKUM
3aHSATUW W OTHbIXa, peryiaspHas (Qui3nueckas aKTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (u3MuecKoMy U
MICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE I[ICHHOCTH TPaBWUJ  WHIAWBHAYAJIBHOTO H  KOJUIEKTUBHOTO
0€301acCHOT0 MOBEJICHUS B CUTYAIHMX, YTPOXKAIOIINX 37I0POBbIO U KU3HU JTIOJICH;

OCO3HAHUE TIOCJICICTBUN W HENPUATHS BPEAHBIX MPUBBIUCK (yHmoTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESTENBHOCTH TEXHOJOTMYECKOW U COIHUATBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WMHHIIMHPOBATH, IUIAHUPOBATH M CaMOCTOATEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepam npodeccHoHaTbHON NesITeNTbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu u peaan3oBbEIBaTh COOCTBEHHBIE
’KU3HEHHBIC TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0O U CaMOOOpa30BaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOJIE KAK UCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIIEHUE YPOBHA OKOJOTMYECKON KYyJbTYpbl: MPUOOPETEHHE OIbITa
IJIAHUPOBAHUS TTOCTYNKOB M OLEHKH MX BO3MOXKHBIX IMOCIEACTBUN JJISI OKPYKArOUIen
Cpebl;

OCO3HAHHE TJI00ATBHOTO XapakTepa HKOJOTUYECKUX MPOOJIeM W TyTeH uX

peLIeHUS;
CIIOCOOHOCTH MCTIOIB30BATh MPUOOpETaeMbIe TTPU U3YYCHUH OUOIOTHHN 3HAHUS U
YMEHUS pu peleHun npooem, CBSI3aHHBIX c palMOHaTbHBIM

MIPUPOJIONOIB30BaHUEM (COOIO/ICHHE MTPABUII TOBEACHUS B IPUPOJIE, HAITPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B AKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHOCPEpHI);



AKTUBHOE HEINPUATHE NECUCTBUU, NPUHOCAIIUX BpPEI OKPYKAIOLIEW NPUPOIHOU
cpelne, yMEHHE MPOTHO3MPOBATh HEOIAronpHUATHBIE 3KOJIOIMYECKHE MOCIIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJU4YUE Pa3BUTOTO JKOJOTMYECKOrO MBINUIEHUS, KOJOIMYECKON KYJbTYpHI,
OMbITA JESITENBHOCTH IKOJIOTUUYECKON HAIPABIECHHOCTH, YMEHHS PYKOBOJACTBOBATHCS
MMH B ITO3HABATEIbHOM, KOMMYHHKAaTUBHOM M COLMAJIBHOM MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU EATEIIBHOCTH 3KOJIOTMYECKON HANPAaBIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAyKH MU OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UWTATENIbCKOM KYJIBTYpbl KaK CpEACTBA
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe crHelupuK OHOJOTUM KaK HayKH, OCO3HaHuUs €€ poilid B
(GbopMHUpPOBaHUN PAIIMOHATBHOTO HAYYHOI'O MBIIUICHHS, CO3JaHUHM IIEJIOCTHOTO
npe/CTaBleHuss 00 OKpY)KarolleM MHUpPE Kak O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOmiecTBa, B TMO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEM U penieHuH MpoljemM
COXpPaHEHHUs IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [IJii COBPEMEHHOW IMBUIIU3AIINU:
oOecrieueHus: HOBOT'O YPOBHS Pa3BUTHS MEAMUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX PEIIaTh PECYpPCHBbIE MPOOIEMbl Pa3BUTHUS YETIOBEUECTBA,
MoMCKa MyTel BbIXOAAa U3 TIJI00aJbHBIX SKOJOTMYECKUX MpoOJeM M oOecredeHus
nepexona K yCTOMYMBOMY Pa3BUTHUIO, PALlMOHAIBHOMY HMCIIOJIB30BAaHUIO IPUPOAHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTMYECKUX 3HAHUM B  IEIIX
MOBBIIICHUST OOIIEH KyJIbTYPhl, €CTECTBEHHO-HAYIHOM T'PaMOTHOCTH, KaK COCTAaBHOM
gacTH (DYHKIIMOHABHON TPaMOTHOCTU OOydJaronuxcs, GopMupyeMoit npu u3ydeHuu
OMoJIorNH;

IIOHUMAHHUE CYLIHOCTH METONOB II03HAHHUs, HCIOJIB3YyEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCITI0JIb30BATh MOJIy4aeMble 3HAHUS JJIs aHAJIN3a U O0BSCHEHUS
ABJICHUN OKPYXKAIOIIEr0 MHUpPA U MPOUCXOMAIIUX B HEM M3MEHEHHUW, YMEHUE J1EIaTh
00OCHOBaHHbBIE 3aKIIOYCHHS] Ha OCHOBE HAayYHBIX (PAaKTOB U MMEIOIIMXCS JTaHHBIX C
LIEJIBIO MOJY4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJB30BaTh OHOJIOTHYECKUE 3HAHUSA IS
pelIeHys Ipo0JIeEM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IEHHOCTM HAyYHOU JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIENOBATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M CHOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM MO OHOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHMS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMBble Ui  (OPMUPOBAHUS MHUPOBO33PEHUS  OO0YHAIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIeHAyYHbIE TIOHATHS, OTpaKarolue
IEJOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHenupuKy METOJ0B TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIIECC,
CUCTEeMa, Hay4yHbIH (HaKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJIe/I0OBaHre, HAOIO/ICHHE, U3MEPEHUEe, YKCIIEPUMEHT U JPYyrue); YHUBEpPCAIbHbIC
yuyeOHble  JAehcTBHS  (MO3HABATEJIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
obecnieunBaromue (GpopMupoBaHue (GyHKIIMOHAIBHOW TPaMOTHOCTH M COIMAILHON
KOMITETCHITUN 00YyYarOIINXCsl; CIIOCOOHOCTh 00YYaOImMUXCs UCIIOJI30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCaJIbHbIC Yy4eOHBIC
NENCTBHS B TO3HABATEIBLHON U COLMATIbHON MPAKTHKE.

B pesynbrate u3yueHus OMOJIOTUU HA YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus y
oOydaromierocsi 0yayT cpopMUpOBaHBI MO3HABATENIbHBIE YHHBEPCAJIbHbIE Y4eOHbIE
JNEUCTBUSI, KOMMYHUKATUBHBIC YHHUBEpCAJIbHbIE y4eOHBIE NEWCTBUS, PETYISITUBHBIC
YHUBEpPCAJIbHbIE yueOHbIE IEUCTBUSA, COBMECTHAS JIEATEITbHOCTD.

MeranpenMeTHble pe3yJibTaThl OCBOCHHS IMPOTPAMMBI  CPEAHETO  OOIIETro
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaeHne yHMBepPCAJIbHBIMH Y4eOHBIMH IMO3HABATEIbHBIMU JeHCTBUSIMH:

1) 6a30Bble JJOrHYECKHe IeCTBHSA:

CaMOCTOSITEJILHO bopmynrpoBaTh u aKTyaJu3UpOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPH OCBOCHUM 3HAHUI NPUEMBI JIOTUYECKOTO MBILIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiaccH(UKamuu, 000OIICHUS), PACKPhIBaTh CMBICI
OMONOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTepHBbIC TMPU3HAKH, YCTAHABIIUBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNATh UEIU JeITeNIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITEILHOCTH C IOCTABICHHBIMU 1EJISIMU;

UCTIOJIb30BaTh OWOJIOTUYECKUE TIOHATHS NJisi OOBACHEHHS (PAKTOB M SIBICHHIA
YKWBOU IPUPOBI;



CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PpaccMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOIBI U 3aKIIOUCHUS;

MPUMEHSATh CXEMHO-MOJICJIBHBIE CPEICTBA MJIA MPEIACTABICHUS CYIIECTBEHHBIX
CBS3¢d M OTHONIICHUH B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKkKe
MPOTUBOPEUMI PAa3HOTO pPOJA, BBISIBICHHBIX B PAa3IUYHBIX HHPOPMAITMOHHBIX
HMCTOYHUKAX;

pa3palarbiBaTh IJIaH PEIICHHS MPOOJIEeMBbI C Y4ETOM aHalv3a HMMEIOIIUXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUU N€STEIbHOCTH;

KOOPJAMHUPOBATH U BBIMOJIHITH Pa0OTy B YCIOBUAX PEaIbHOT0, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMOICHCTBHS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJIETh HABBIKAMU YYEOHO-MCCIICIOBATEIILCKOM W TMPOCKTHOU JEATECIBHOCTH,
HaBBIKAMHU  paspemieHuss  mpoOjieM,  CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7ay, NMPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PAa3IUYHbIE BUbI AEATEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHMS,
€ro UHTEpIpeTaliy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B yU€OHBIX CUTYallUiX, B TOM
qHCclie MIPU CO3aHUM YUEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMupOBaTh HAYYHBIM THUIl MBIIIJICHUS, BJIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU NOHATUAMHU U METOAAMU;

CTaBUTh H (QopMyaupoBaTh COOCTBEHHBIC 3ajJaud B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

BBISIBJIATH MPUYUHHO-CIICICTBEHHBIE CBS3M U aKTyaJlu3UpoOBaTh 3ajadvy,
BBIJIBUTaTh TUINOTE3Yy €€ PEIICHUs, HAXOJUTh ApTyMEHTHI ISl JOKA3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEUICHNUS;

aHAJM3UPOBATH MOJYUYEHHBIE B XOJI€ PEUICHUS 3aJa4 Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX IOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATh LIEJICHANIPABICHHBI MOUCK NE€pPEeHOCa CPENCTB U CIOCOOOB
NENUCTBHS B MPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBHYI0 M TIPAKTUYECKYIO 0O0JacTh
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HbBIX MPEAMETHBIX 00IacTe;



BBIJIBUTaTh HOBBIC WJCH, NpejiaraTh OPUTHHAIBHBIC IMOAXOIbl U pPELICHHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMaLMH (TEKCTE Yy4yeOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOW  JIUTEpaType, OHOJOTMYECKUX  CIOBapsAX U
CIpaBOYHMKAX, KOMIIBPIOTEPHBIX 0Oa3ax MJaHHBIX, B VHTepHeTe), aHAIW3UPOBATH
WHGOPMAIUIO PA3TUYHBIX BUAOB U (HOPM TpECTaBICHUS, KPUTUIECKH OIICHUBATH €&
JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMynupOBaTH 3ampoChl W MPUMEHATH PA3NUYHBIE METOABI MPH TIOUCKE |
orOope Ouosiornyeckod HHQPOpMAIMU, HEOOXOAUMOMN ISl BBITIOJIHEHUS Y4YEOHBIX
3azay;

npuoOpeTaTh OMBIT  WCIOJIB30BaHHUA  HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYpPy aKTHBHOTO HCIIOIB30BAHUS Pa3TUYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpPATh  ONTUMAalbHYI  (QOpMYy  MpEICTaBICHHUS
Oononormueckoil mHpopMauu (CXeMbl, TpadUKH, AUArpaMMbl, TaOIUIBI, PUCYHKH H
Jpyroe);

UCIIONIb30BaTh HAY4YHBIM SA3BIK B KauyecTBe CpeAcTBa mpu pabore cC
Oouonornyeckoil  mHbOpMaIMel: MPUMEHATh XUMUYECKHUe, (QU3NYECKUe W
MaTEeMaTUYECKUE 3HAKM W CHUMBOJBI, (opMylibl, abOpeBHATYypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPENICTBA HATJISIAHOCTH;

BJIa/IETh HABbIKAMH PACIIO3HABAHUA U 3aIUTHI HH(OpMaIUU, HHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

OgBiageHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

1) o0meHue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEeX cpepax >KU3HHU, aKTUBHO y4acTBOBATH B
Auanore Wi JUCKYCCHM IO CYIIECTBY 00CyXJIaeMoil Tembl (yMEHHME 3ajaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCUTEIBHO BBIMOJHEHUS IIpesiaraeMoil
3aJauM, YYUTHIBATh HMHTEPECHl U COIVIACOBAHHOCTh TMO3ULHUN JPYrUX YYaCTHHUKOB
JMajora Ui JUCKYCCHH);

pacrno3HaBaTh HeBepOajbHbIE CpEACTBA OOIIEHHS, TOHMMaTh 3HAYEHUE
COLIMAbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(QIMKTHBIX CUTYyallui, YMETh
CMST4aTh KOH(DIUKTHI U BECTU TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMM CHOCOOaMH OOIIEHHS M B3aUMOJACWUCTBHUS, MOHUMATh
HaMEPEHUs APYTUX JIIOJIeH, MPOSIBIATh YBAXHUTEIbHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOM popme popMyIupoBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.



2) COBMeCTHAsI IesITeIbHOCTh:

MOHMMATh M UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW WM WHAUBUIYATHHOU
paboThl MPHU PEIICHUU OHOJOTHYECKON MpoOsieMbl, 000CHOBBIBATH HEOOXOJIUMOCTD
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUSI IPU PEILICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEHCTBUI C Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJE€HA KOJUIEKTUBA;

OpUHUMATh  1€TM  COBMECTHOW  JICSATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBHUS TO €€ JOCTIKEHHIO: COCTaBJIATh IUJIaH JICWCTBUH,
pacrpeniensTh pojau ¢ Y4ETOM MHEHUM YYaCTHHUKOB, OOCYXKAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh Kaue€CTBO CBOETO BKJIAJa M KaXJIOTO y4aCTHHKA KOMAaHJbl B OOIIUI
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TMPOEKTHI, OIICHWBATh WUJEUM C TO3WIUA HOBU3HHI,
OPUTHUHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh  TO3UTHUBHOE CTPATETHYECKOE TIOBEJACHHE B  PA3JIMYHBIX
CUTYAIUSX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMU JeHCTBUSIMU:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BHIABICHUS MPOOJIEM U MX PEIICHUS
B )KM3HEHHBIX U YU€OHBIX CUTYyAIIUSX;

BbIOMpAaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHWM II€JIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHUAX W MOCTYNKAaX IO OTHOLICHHIO K YKWBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATEIBHYIO [IE€ATEIIbHOCTh, BBISBIATH
poOJieMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a/Jaud B 00pa30BaTeIbHOU
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETILHO COCTABIIATH TUIAH PEUICHUS MPOOJIEMBI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTECHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIIocOOCTBOBATH (POPMUPOBAHUIO M MIPOSIBIICHUIO MIUPOKOU IPYIAUIIUU B PA3HBIX
00NacTsAX 3HAHWMW, TMOCTOSIHHO TIOBBIIATH CBOW OOpa30BATENBHBIM W KYJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaThb OLICHKY HOBBIM CUTyalllsM, BHOCHUTb KOPPEKTHUBBHI B JESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJa/I€Th HABBIKAMU IMO3HABATEJILHON PEPIIEKCUU KAK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUU U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BATH
npu€mbl pedIeKCUn JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOTO PELICHHUS;

yMETh OLICHUBAaThb PUCKU U CBOEBPEMEHHO I[PUHUMATh pELICHUA [0 UX
CHIKECHUIO;

IPUHUMATh MOTUBBI M AapryMEHTBbl JpPYIMX IIpU AHAIU3E PpPE3yJIbTAaTOB
NEATEIIbHOCTH;

3) npuHsTHE CE0S M IPYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTUBBI W AapryMEHTBbl JpPYIMX IIpM AaHAJIU3E PE3yJIbTAaTOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIUU APYTOTr0 YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble  pe3yabTaThl OCBOCHHS  COAEpKaHUA y4yeOHOro MpeameTa
«buonoruss» Ha yrayOnE€HHOM YpPOBHE OpPHMEHTUPOBAaHBI Ha  oOecredyeHue
npoduiabHOTO 00ydYeHuUs: oOy4aromuxcs 6nonoruu. OHU BKITFOYAIOT: CrieUpUIecKue
JUisi OMOJIOTMW Hay4dHble 3HAHHS, YMEHUS M CIOCOOBI JEHWCTBUN IO OCBOCHHMIO,
UHTEPIIPETAMU U TPeoOpa30oBaHUIO0 3HAHUM, BUABI ACATEIBHOCTU MO IMOJIYYEHHUIO
HOBBIX 3HAHUW M HUX TMPUMEHEHHIO B PA3JIMYHBIX y4E€OHBIX, a TaKKE€ B PEAIbHBIX
KU3HEHHBIX CUTyanusiX. lIpeamMeTHble pe3ynbTaThl MPEACTaBICHBI MO ToAam
U3YUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buomorusi» B 10
Klacce NOIKHBI OTPAXKATh:

chOpMHUPOBAaHHOCTh 3HAHMH O MeCTe MW PO OHWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
MO3HAHWW  3aKOHOB  MPUPOABI W PEHICHHH  TpoOJeM  palMoHAIBHOTO
MPUPOAOIIONB30BAHUSA, O BKJIQJ€ POCCHHCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJIOr NN,

BJIQJICHHE  CHCTEMOW  OWOJOTMYECKUX  3HAHWUH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAI0IME OMOJIOTUYECKHE TEPMUHBI M TIOHATHS (KU3Hb, KIIETKA, OPTAHU3M,
MeTabon3M, rOMEOCTas3, CaMOpETyJISIINSA, CaMOBOCTIPOU3BEICHHE,
HACJIEJICTBEHHOCTh, W3MEHUYMBOCTh, POCT M pPa3BUTHE), OHWOJOTUYECKHUE TEOPUU
(xnerounas teopusi T. llIBanna, M. llIneiinena, P. Bupxosa, xpoMocomHas Teopusi
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBwioBa — o0 1eHTpax



MHOT000pa3usi U NPOUCXOKIEHUSI KYJbTYPHBIX PAacT€HUI), 3aKOHbI (€AMHOOOpa3us
MIOTOMKOB TI€PBOIO TOKOJIEHHS, PAaCIIEIJIEHUsI, YHUCTOThl TaMET, HE3aBUCUMOIO
HacienoBanus I'. Menaens, TIOMOJIOTMYECKAX PANOB B HACIEICTBEHHOU
m3menuuBocty H. V. BaBuiiosa), npuHUUIbl (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJAAaMU HAay4YHOrO0 TIO3HAHUS, HCIOJNb3YEMbIX B
OMOJIOTUYECKUX  HCCIEAOBAHMSIX JKUBBIX OOBEKTOB (ONMHMCAHHE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJEIATh CYUIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4uciie OaKTepui,
rpu0oB, pacTeHHi, KUBOTHBIX U YEIOBEKA, CTPOEHHUS OPraHOB M CHUCTEM OPraHoOB
pacTeHuil, )KUBOTHBIX, YEJIOBEKA, MPOILIECCOB YKU3HENEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max PacTeHHi, )KUBOTHBIX U YEJOBEKa, OMOJIOIMYECKUX MPOIIECCOB: 0OMEHA
BelIeCTB (MeTaboJIu3M), TPEBpALEHUS OHHEPruu, OpOKEHHUs, aBTOTPOPHOTO H
reTepoTpoHOTO TUIIOB NMHUTaHUs, (HOTOCHHTE3a M XEMOCHUHTE3a, MHUTO3a, Meio3a,
ramMeToreHesza, SMOpHOreHe3a, MOCTAIMOPUOHANIBHOTO Ppa3BUTHUS, Pa3MHOKEHUS,
UHAUBUAYaTbHOTO pAa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJIECHCTBUS T'EHOB,
reTepo3rca, MCKYCCTBEHHOT0 0TO0pa;

YMEHHE YCTaHABJIMBATh B3aWMOCBA3M MEXKIY OpPraHOMJIAMHU KIETKH M HUX
(GYHKIUSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIUSMU, MEX]Y OpraHaMu
U CUCTEMaMH OPTaHOB Yy PAaCTEHUH, )KUBOTHBIX M YEJIOBEKA U UX QYHKIUIMU, MEKIY
CUCTEMaMHU OPTraHOB M WX (DYHKIMSIMHU, MEXKIy 3TalaMu OoOMeHa BEIECTB, dTallaMu
KJIETOYHOTO LHKJIA M KU3HEHHBIX ITMKJIOB OPraHM3MOB, 3TAallaMH 3MOPUOHATBHOTO
Pa3BUTHSA, TEHOTUIIOM U (DEHOTUIIOM, PEHOTUIIOM U (haKTOpaMH CPeJIbl OOMTAHUS;

YMEHHE BBISBISATH OTIMYUTEIBHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHTHI, OHOJIOTMYECKYIO
TEPMHUHOJIOTUIO W CUMBOJIMKY JJI1 JOKAa3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yMEHHE peuiaThb OMOJIOTMYECKHE 3a/ayd, BBIABIATH MPUYMHHO-CIEICTBECHHBIC
CBSI3U MEXJIY HMCCIEAYEMBbIMU OMOJOTHYECKHMMHM IPOLIECCAaMU U SABJICHUSIMH, JI€1aTh
BBIBOJIBI Y IIPOIHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHBIE M TpaKTUYECKHe paboThl, COOJIOIATh
npaBuiia Ipu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE  BBIIBUIATh T[HUIIOTE3bl, MPOBEPATH HX HAKCIEPUMEHTAIbHBIMU
cpeactBamu, (GopMmynHMpys 1Ledb HCCIEAOBaHUS, AaHAJIW3UPOBATH IMOJyYEHHBIE
pE3yJIbTATHI U JAEJIaTh BHIBOABL;



YMEHUE YYacTBOBaTh B Y4YeOHO-UCCIEAOBATEIbCKOW paboTe Mo OMOJIOTHUH,
AKOJIOTUM U MEAUIMHE, TPOBOJMMON Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, U
MyOJIMYHO MPEACTABISATH MOJYYCHHBIC PE3yJIbTaThl HA YYEHUUYECKUX KOH(EPEHIIUSIX;

YMEHHE OLIEHUBATh ATUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B 00JIaCTH
OMoJIOTMM W  MEAUIMHBI  (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BbIOOp Oyayuiedl npodeccuoHaTbHOM
NEATeIbHOCTH B 00JIACTH OWOJIOTHUH, MEAUIIMHBI, OMOTEXHOJOTUHM, BETEPUHAPHUU,
CEJIBCKOT0 XO35MCTBA, MHINEBOW MPOMBINLICHHOCTH, YIIYOJATh IO3HABATEIbHbBIN
MHTEpEeC, HANpaBJICHHbIA HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOUIEH Mpodeccuu u
OpoJoJKEHUE  Ouosiornuyeckoro  oOpa3oBaHMs B OpPraHM3alUsX  CPEJHEro
npo(eccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» B 11
K1acce OJIKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHMM O MecTeé ¢ PO OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HaYK, B JOPMHUPOBAHNHN COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapPTHHBI
MHpa, B TIO3HAHMM 3aKOHOB TMPUPOALI W PEHICHWU DKOJOTHYECKHX MPolIeM
YeJIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB PAIMOHAILHOTO TPUPOIONOJIH30BAHUS,
U B (hOpMUPOBAHUM IIEHHOCTHOTO OTHOLIEHHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJIE POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJIETh CHUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET
ONpeJIeNICHUs] W TOHMMAaHHE CYIIHOCTH OCHOBOIIOJATalOMUX OHUOJIOTHYECKUX
TEPMUHOB M TIOHATHH (BUI, JKOCHUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPUHU
(aBomroninonHast Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOIIONUHN), YueHUs (A.
H. CeBepuoBa — 0 myTsax W HampaBieHUsix 3Bojitonuu, B.M. Bepnaagckoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus k. Xapau u B. BaiiaOepra,
3apoabiieBoro cxoiactBa K. M. bopa), npasuna (Munummyma FO. Jlubuxa,
AKOJIOTUYECKON NHUpaMuibl SHEpPruu), runore3bl (rumore3a «vupa PHK» V.
['unGepTa);

YMEHUE BJIaJIETh OCHOBHBIMH METOJaMU HAy4YHOT'O MO3HAHUS, UCMIOJIb3yEeMbIMU
B OHMOJOTMYECKUX HCCIEAOBAHUSIX JKHUBBIX OOBEKTOB M DKOCHUCTEM (OIMHUCaHUE,
U3MEpeHue, HaOII0JIEHHe, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U OLEHKHU
AHTPOIIOTE€HHBIX U3MEHEHUH B MPUPOJE;

YMEHUE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BHUAOB, OHOre€OlIEHO30B,
DKOCUCTEM H Ouocdepsl, CTAOUIU3UPYIOMIETO, MBIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI0 0TOOpa, AJNIONATPUYECKOTO M CUMMATPUUECKOro BHA000pa30BaHMUs,
BIIMSHUS JBIKYIIUX CHJI 3BOJIIOIUM HA T€HO(POH MOMYJIALNHU, TPUCTIOCOOIEHHOCTH



OpPraHU3MOB K cpejic OOWTaHUs, YepeOBaHUs HAMPABICHUN SBOJIONNH, KPYTOBOPOTA
BEIIECTB U TIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAaHABIMBAaTh B3aUMOCBS3M MEXKIYy TPOIECCAaMU  DBOJIIOIHH,
JIBMKYIIAMHA CHJIAaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU Pa3jUYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYMTEIbHBIC  TPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHUJOB K Cpele OOuTaHus, aOMOTHUUYECKUX U OUOTHYECKUX
KOMITOHCHTOB ~ J3KOCHCTEM,  B3aMMOCBS3¢  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMECHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO W CHUMBOJIUKY IS JOKA3aTeIhCTBA POJACTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aMMOCBSI3M OPraHW3MOB U CpeIbl OOWMTaHUsS, €IMHCTBA
YEJIOBEYCCKHUX PAC, HEOOXOAMMOCTH COXPAHECHUS MHOT000pa3us BUIOB M SKOCHCTEM
KaK YCJIOBHS COCYIICCTBOBAHUS MTPUPOJILI M YEIIOBEUECTBA;

YMCHHE pelniaTh OMOJOTHYECKHE 3aJ1ayd, BBISBISATH MPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKJy MCCIICTYEMBbIMH OHMOJIOTHUSCKUMU TIPOIECCAMU W SIBJICHUSMH, JCNIATh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATh JIA0OpAaTOpPHBIE W TPAKTHYECKUE PabOThl, COOIIOAATh
paBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTAaTh THUIIOTE3bl, TMPOBEPATh UX HAKCIEPUMEHTAIHLHBIMU
cpenctBamu, (QOpMyIUpys 1IeJib HCCIEJOBaHUS, AaHAIM3UPOBATH IOJYyYEHHBIE
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B Y4YeOHO-HCCIICIOBATEIbCKOM paboTe 1Mo OHOJIOTHH,
HKOJIOTUM M MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U
yOIMYHO MPEICTABISATD MMOJYYECHHBIE PE3YIbTaThl HA YUYCHUYECKUX KOH(DEPEHIIUIX;

yYMEHHE OLEHUBATH TMIIOTE3bl U TEOPUH O MPOUCXOKICHUU KU3HH, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYUHAX, TOCIEACTBUSAX M CHoco0ax TMpeaOoTBPAIICHHUS
rI100aabHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymiedt mpodeccuoHaTbHOM
JESTENHPHOCTH B 00JIACTH OWOJIOTHH, HKOJOTHH, MPUPOAOINONH30BAHUS, MEIHUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO34MCTBa, MHUIIEBOM
MPOMBITINICHHOCTH, yIAyOdsaTh TO3HABATENBHBIM WHTEPEC, HAMpaBICHHBIM Ha
OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUU U TTPOJOIDKEHNE OMOIOTHIECKOTO
oOpa3oBaHHsS B OpraHM3aIUsAX CPEAHETO MPOQPECCHOHATBHOTO M BBICHIETO
o0pa3oBaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 Hacnencrsennas undopmanus u 9 05
peanusanus eé B KIETKe '
’Kv3HEeHHBI UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — HayKka O HACIEJACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Konrpoiabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE YBOJTIOIIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Mukpo3BoIIOIUS U €€ Pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero KonTpoararic | IIpakrateckme u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 buonorus xak kKoMIUIeKCHast HayKa U Kak 1
4acTh COBPEMEHHOT0 O0IIecTBa
JKuBbIe cUCTEMBI U KX CBOMCTBA 1
YpoBHEBast OpraHU3aLsl KUBBIX CHCTEM 1
4 HcTopust OTKPBITHS B U3YICHUS KIETKH. 1
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, '
muddepennnanbHOe NEeHTPUGYTUpOBaHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MunepanbHbIe BeIECTBa KIETKH, UX 1
Ouonoruyeckas poiib
Opranuyeckue BeIIecTBa KJIETKH — OEIKU.
8 JlaboparopHas paboTta «OOHapyx eHHE 1 05
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX '
peaxkuuin
9 CoiicTBa, K1accupuKanys u GyHKIUH 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
yTIEBOIbI

11 Oprannyeckue BenecTBa KIeTKH —

JIUTTU B
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnast pabota «lccnenoanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMHKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYpHOM OHOTIOTHH

16 Tuner knetok. [IpokapuoTudeckas KieTka
CtpoeHune s3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOUHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OaHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «M3yueHue 05
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIBHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
pabota «/ccrnenoBanue mia3mMosnsa u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHUu3MOBY

0.5

24

ACCUMWISIIAS ¥ TUCCUMUISIIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopHas padota
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha puMepe aMuiIasbl WK
KaTaJasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyenue ¢pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOJI0OpoJia B
PaCTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#He mpolieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKCHUS U JIBIXAHUSD)

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
HHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO TpaIUeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
9YKapHOT
38 MonexymsipHbIe MEXaHU3MBbI SKCTIPECCHU
TeHOB y DYKapHOT
Bupycsl — HeksieTouHbIe POPMBI KU3IHU U
39 obnuratHelie napasuTsl. [lpakTuueckas 0.5
pabota «Co3iaHre MoJIeNI BUPYCa
40 BupycHble 3a0601eBaHus YeIOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosornu B OMOJIOTUN U MEIUIINHE
42 ’Kv3HEeHHBII UK KIETKU
43 Martpuunsiii cuate3 JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tuns! knetok. KapuokuHes u HUTOKUHES.
46 JIaGopatopHas pabota «HaGmoneHue 05
MHUTO3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. Jlaboparopnas padora

49 . - 0.5
«M3yueHne TKaHEeH pacTeHUID»
TkaHu )KMBOTHBIX M YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TkaHeH 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

o1 pabota «M3ydyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHAas cCTEMA YEIOBEKa

56 JlpIxanue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H
YeoBeKa

58 TpaHCcHOpT BEIIECTB y OPTaHU3MOB

59 KpoBeHocHas crcTema Mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxkxumocTs 1 perynsmuus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3yueHue cTpoeHus MOJIOBBIX KIETOK HA
TOTOBBIX MHKPOIIpEIIapaTax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akazKa OpraHoB U TKaHEH U3
3ap0)IBIIHeBI)IX JINCTKOB

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHne
MIPHU3HAKOB CXOJCTBA 3apO/IbIIIECH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTHUA
T'CHCTUKH KaK HaYKH

74

OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHas pabdota «JIpo3odriia kak
00BEKT F€HETUYCCKUX UCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUSA
pU3HAKOB. MoOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas paboTa
"N3yueHue pe3yabTaToB MOHOIMOPUHOTO
CKpelIBaHus y Apo30¢uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIINBAHUS
77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMHHHAPOBAHHE
JluruOpuiHoe CKpeIBaHue.
78 [Ipaktuueckas padota «13yuenue 1 05
PEe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHUS '
y ApO30(HITBI
79 [{uToIorHuecKrue OCHOBBI TUTHOPHTHOTO 1
CKpEIINBAHUS
80 CrerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACTIECTBEHHOCTH 1
82 I'enernka momna 1
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YeJIOBEKA
85 MN3MeH4YnBOCTb MpU3HAKOB. BHibl 1
H3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYUBOCTh 1
BapuannoHHbIN psia 1 BapHaIlMOHHAS
kpuBas. JlaboparopHas paboTa
87 «MccnemoBanne 3aKOHOMEPHOCTEH 1 05
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenre BapHalMOHHOTO Psaa U
BAPUALIMOHHON KPUBON»
88 ['eHOTHUIIMYECKAS N3MCHUYMBOCTb. 1
KomOuHaTHBHAsI H3MEHYHUBOCTD
89 MyranroHHas U3BMEHUYUBOCTbD. 1 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoIiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enetnka yenoBeka. [IpakTnyeckas pabora
«CocTaBiieHHe U aHAITU3 POJIOCTIOBHO»

0.5

92

Metoapl MeQUIIMHCKO T'eHETUKU

93

3Ha‘~ICHI/IC MGHHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaHIeHI/II/I " JICUCHHUHU I'CHCTHUUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE ITIOHITUI CCJICKIINU.
JlabopaTtopHnas pabota «3y4eHue copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnast pabota «/3ydeHre MeTo10B
CEJIEKIIMH PACTCHMID»

0.5

96

JlocTrKeHUs CeNEeKIIMU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHHe, HU3YUYCHHEC U NCII0JIb30BAHNC
TCHCTUYCCKUX PECCYPCOB

98

buortexnonorus kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HAIlPaBJICHUS] CHHTECTHYECKOH
OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAs HH)KEHEPHUs 1
101 MenunuHcKiue OHOTEXHOJIOTUH
PesepsHbiit ypok. IloBTOpeHue,
102 y 1
000011eHNe, CUCTEMATH3AINS 3HAHAI
OBILIEE KOJIMYECTBO YACOB I10
1 102 13.5

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero KonTpoararic | IIpakrateckme u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypesI
1 OpoonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKyIye CHIIbI ABOJIFOIIMA BUIOB 110 Y. 1
JapBuny
3 Bbopw0a 3a cymectBoBaHne, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJIIOIIAN
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0mu nomyssumii: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop}030B U HaAMOANATITAIINI Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mop(osornieckue,
¢buznonornyeckue, OMOXMMHUECKUE,
noBenieHyeckue. Jlabopartopuas pabora
«[IpucnocobiieHns opraHu3MOB U UX
OTHOCHTEIIbHAS 11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO

0.5

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCJIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTIOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHUYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnas pabota «M3ydeHue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApUOT
OCHOBHBIE 3TaIbI 3BOJIIOIHH
32 pactutensHOro Mupa. [Ipakrndeckas 05
pabora «M3yuenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIOBY
33 OCHOBHBIE ATaIbl 3BOJIIOIIMH )KUBOTHOTO
MHUpa
DBoTIONNs )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUUCCKUC

36 KPHU3HCHI TPOIIIJIOTO

37 CoBpeMeHHbIH 3KOJOTHYECKUM KpU3HC,
€ro 0COOCHHOCTH

38 CoBpeMeHHas cHcTeMa OPraHUYECKOTO
MHupa

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpPraHU3MOB

40 AHTpOIOJIOTHSI — HayKa O 4eJOBEeKe

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUH YeJIOBEKa
MecTto denoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKYyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne GUOJIOTHYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreneTrka 1 majgeoreHOMHUKA

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTudeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MexauciuuninHapHble METOAbI




AHTPOIIOJIOTUH

50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertomp! skosoruu. JlabopatopHas pabora

o1 «M3y4eHne METOI0B IKOJIOTUYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE IKOJOTHUECKUX 3HAHUH JUIs 1
YeoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabota «BpisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue paktopsl. Temmneparypa
KaK KOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHne 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
Abunotuueckue dakropsl. BraxHocTh Kak

56 skosioruueckuii akrop. JlaboparopHas 1 05
paboTa «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HBIX MECT OOUTAHUSD)

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorundeckue puTMbl 1

59 JKuznennsie GopMBbI OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIraHU3MOB B cpejie 1

oOurtauusg




DKOJIOTUYECKHE XapaKTEPUCTUKHI

62
MOTYJISIITII
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYECKast CTPYKTYpPa OIS IIHH

66 JlnHaMuKa TIOMYJISIIAN U €€ peryIsius

67 KpuBbIie pocTa YMCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBaHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnas paborta «IIpucnocobneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momysisimia

20 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BeniecTB 1 MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIeCTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB




[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI

8 TYHJIP, JIECOB, CTEIIEH, IIyCTBIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMmsl. [Ipaktudeckas padora 05
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuieranerapHas 060I049Ka
3emnun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsl

86 KpyroBopoTs! BemecTs u
OMOTre0XUMHYECKUE LIUKJIIbI

87 3oHaNIBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMOChepsl

89 DKOJIOTHYEeCKUE KPU3UCHI U UX IPUUMHBI

90 BosneiicTBue yenoBeka Ha Ouocdepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl




OcHOBHBIE IPUHLIUIIBI YCTONYHUBOIO

93 Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI L
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
paszHooOpa3us 3emiu

95 Q§06meHHe 1o TeMe «MUKPO3BOJIONUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pPa3BHUTHE )KU3HU HA 3eMIIE»

98 O6061mmenue o teme «IIpoucxoxnenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUs»

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo teme «brocdepa — 1
ry100aIbHAsT SKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MUA TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

CpopMHpPOBAHHOCTh 3HAHMM O MECT€ M pOJIM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, B TMO3HAHUU 3aKOHOB MPUPOJBI H
pelIeHNur KU3HEHHO BAXHBIX COIHMAIBHO-ITUYECKUX, SKOHOMHYECKHUX,
9KOJIOTMYECKUX MpPOOJIEM UEeIOBEYECTBA, a TAKXKE B PELIEHUU BOIPOCOB
palMoOHAIBHOTO TPHUPOIOTIONH30BAHUS, B (HOPMHUPOBAHHH IIEHHOCTHOTO
OTHOIIIEHUSI K TIPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJle POCCUHUCKHX H

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenue cucteMoii 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO MO3HAHMSI,
HCIOJIb3YeMbIX B OHOJIOTUYECKUX HCCIEIOBAHUIX >KHUBBIX OOBEKTOB U
9KOcHCTeM  (OMucaHuWe, HW3MEpPeHHe, TPOBEACHUE  HAOJIIOJCHHMN);
croco0aMH BBISIBJICHUS U OLIEHKU aHTPOTIOT€HHBIX U3MEHEHUI B IPUPO/IE.
YMeHue BBABUraTh THUIOTE3bI, MPOBEPITh HX SKCIEPUMEHTAIBHBIMU
cpeactBamu,  (opMynupys — Ledb  HCCIEIOBaHWSA,  AaHaJU3UPOBATH
MOJIy4YEHHbBIE PE3yIbTAaThl U JA€TIaTh BHIBOIbI.

BoisiBneHue  3aBUCHUMOCTH  MEXAY  UCCIEIyeMbIMU  BEJIMYMHAMH,
00BSICHEHUE MOJIyYEHHBIX PE3ylIbTaTOB U (OPMYIHPOBAHUE BBIBOJOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BIIaJeTh CUCTEMOM OMOJIOTMUECKUX 3HAHUHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarole OMOJOTMUECKUe TEPMUHBI M TOHATUS (KU3Hb, KIIETKA,
TKaHb, OPTraH, OpPraHu3M, BUJ, NOMYJISALH, SKOcUcTeMa, OMOLIeHO03, buocdepa;
MeTa0osIu3M, TIOMEOCTa3, KIETOYHbIM MMMYyHHUTET, OHOCHHTE3 Oelka,
OUONOJIUMEpBI,  TUCKPETHOCTb, CaMOPETYJIALMs, CaMOBOCIPOU3BECHHE,
HACJECTBEHHOCTb, U3MEHUMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

O6uonornyeckue Teopuu: kietouynas teopus T. llIBanna, M. Illneiinena, P.
BupxoBa; kinoHanpHO-cenekTMBHOro uMMyHurera II. Opmux, W.H.
MeyHnukoBa, XpOMOCOMHasl TEOpUs HaciaeACTBEHHOCTH T. MopraHa, 3akoH
3apoapiuesoro cxonacrsa K. bapa, sBomonuonnas teopus Y. /lapsuna,

CHUHTCTHUYCCKAsA TCOPHUA 3BOJJIIOLUH, TCOPUS AHTPOIOICHE3a 4. I[apBI/IHa;




teopus ouoreoneHoza B.H. Cykauéna; yuenne H.M. BaBunosa o nentpax
MHOT000pa3usi ¥ MPOUCXOXKACHUS KyJIbTYPHBIX pacTeHuil, yuenue A.H.
CeBeprioBa O TMyTAX W HaOpaBJICHUSIX dBojouuH, YydyeHue B.U.
Bepnajckoro — o 6uochepe);

3aKOHBI (eIMHOOOpa3Hsi MOTOMKOB IE€PBOTO TIOKOJICHUS, PaCHICTUICHHS
IPU3HAKOB, HE3aBUCUMOIO HacjeloBaHusd IpusHakoB [. Menzens;
CLICTUIEHHOTO HACJEI0BaHUS MPU3HAKOB U HapYLICHMs CLEIJICHUS [€HOB
T. MopraHa; roMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHONW HM3MEHUYMBOCTU
H.N. BaBuiioBa; renernueckoro paBHoBecus Jx. Xapau u B. BaitnGepra;
3apojsineBoro cxojnctsa K. bapa; ouorenernueckuii 3axkon 3. ['ekkens,
®. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTaApPHOCTH);

npaBmwia (MuHumyma lO. JluOuxa, SKOJOrMUECKOW MUpaMHIbl YHCeN,
OMOMacChl U SHEPTHH);

runote3sl  (koariepatHoit AWM. OmapuHa, mnepBu4HOTO OynboHa JIXK.

Xonneitaa, mukpochep C. Dokca, pubozuma T. Uek)

Ymenune peiiatb IOHWCKOBBIC OHoJI0oTHYECKYUE 3aa4;  BBbIABJIATH
OPUYHUHHO-CICACTBECHHBIC CBA3HU MCKIAY HUCCICAYCMBIMU OHOJIOTHYECKUMU
O6’B€KTaMI/I, mpoueccaMn M SABJICHHUAMU; OCJIIATh BBIBOJBLI M IIPOTHO3bI HA
OCHOBAHHWHU IIOJIYYCHHBIX PE3YJILTATOB,

COCTAaBJIATb TCHOTUIIMYCCKHUE CXCMBbI CKPCIOIMBAHUA OIS PasHbBIX THUIIOB
HaCJICAOBaHWsA IIPU3HAKOB Y OPraHU3MOB, COCTaBJIATH CXEMbI IICPECHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

VYmenune YCTaHABJIMBAaTb B3aMMOCBA3HU MECKAY CTPOCHHUEM H q)YHKI_[I/IHMI/IZ
OPraHon 0B, KJIICTOK PA3HBIX TKaHefI, opranHaMv U CUCTEMaMH OPraHoOB Yy
paCTeHHﬁ, KUBOTHBIX K YCJIOBEKA, MCXKIY OJTallaMu obOMeHa BCIICCTB,
9TallaMMi KJIICTOYHOI'O IUKJIAa W ) XU3HCHHBIX ITUKJIIOB OPraHMU3MOB; STallaMU
3M6pI/IOHaJ'ILHOFO Pa3BUTHA; T'CHOTUIIOM H (1)6HOTI/IHOM, (I)CHOTI/IHOM n
(I)aKTOpaMI/I Cpeanbl O6I/IT8.HI/I${; nmponeccamMn 3SBOJIIOLNHN; ABMKXYIIUMU
CUJIaMH  aHTPOIIOTCHE3d, KOMIIOHCHTAMH pPa3JIMYHbIX JKOCUCTCM H

HpI/ICHOCO6J'IeHI/I$[MI/I K HUM OPraHnu3mMoB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHMSI BUPYCOB, KJIETOK IMPOKAPHUOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHUIOB, OHMOTEOIIEHO30B, SKOCHCTEM H
ouocdepsl; CTPOCHHsI OPraHOB M CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YEJIOBEKa; MPOLECCOB KU3HEAEATEIbHOCTH, POTEKAIOIINX B OPraHU3Max

paCTeHHﬁ, JKHUBOTHBIX MW YCJIOBCKA, OMOJIOrHYECKUX IpOIECCOB: oOMeHa




BemiecTB  (Meraboim3M), HMHGOpPMANUMK H TPEBpAIICHUS DHEPIUH,
Opo’xeHHs, aBTOTPOHOTO ¥  TeTepoTpPOHOr0  THUIOB  INUTAHHMA,
doTrocuHTE3a W  XEMOCHHTE3a, MHTO3a, Meio03a, TaMeTOreHesa,
SMOpUOTEHE3a,  MOCTAIMOPHOHAIBHOIO  Pa3BUTHS,  Pa3MHOMKEHMS,
WHIMBUYaJIbHOTO Pa3BUTHA OpraHu3Ma (OHTOTEHe3a), B3aUMOJCHCTBHUS
TEHOB, reTepo3uca; JEUCTBUI HUCKYCCTBEHHOT'O 0oTOOpa,
CTaOMIIM3UPYIOMIETO, JABIDKYIIETO W  Pa3pbIBAIOLIETO €CTECTBEHHOTO
oTOOpa; aUIONAaTPUYECKOTO M CHUMITATPHYECKOTO BHI00OpA30BAHUS;
BIUSHHUS JBIDKYIIMX CHJ OBOJIIONMM Ha TeHO(OHI TMOMYISALUY;
MPHUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejle OOWTaHus, 4YepeIOBaHHs
HaTpaBJICHUN DSBOJIIOLMH;, KPYrOBOPOTAa BEIIECTB M TOTOKA DHEPTUU B

OKOCHUCTEMAX

ChopMupoBaHHOCTh yYMEHHUS BBIJCNATH  CYIIECTBEHHbIE MPU3HAKU
BHPYCOB, KJICTOK TPOKAPHOT ¥ JOyKAPUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHWOTC€OIICHO30B M JKOCHCTEM;
OCOOEHHOCTH TPOIIECCOB OOMEHa BEIECTB U NPEBpAlllEHUs SHEPruu B
KJeTke, (OTOCHHTE3a, IUTACTHYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHHS, PAa3BUTUS H
Pa3MHOXEHHS, WHAWBUIYAILHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
OOpbOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHWS,
MPHUCIIOCOOJICHHOCTH ~ OPraHU3MOB K cpele  OOWTaHus,  BIIHMSHUS
KOMIIOHEHTOB JKOCHCTEM, aHTPOIOTEHHBIX W3MEHEHHUH B HJKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpPOTa BEIIECTB M IPEBpAICHHS SHEPrHU B

ouocdepe

VYMeHnue HCIoIb30BaTh COOTBETCTBYIOIIUE aApryMCHTEI, 6I/IOJ'IOFI/I‘ICCKYI-O
TEPMHUHOJIOTUIO U CHUMBOJIUKY JId JOKa3aTCJIbCTBa pOJACTBA OPraHM3MOB
pa3HbIX CHUCTEMATHUYCCKUX TIPYII; B3aUMOCBA3HU OPraHU3MOB MU CpPCIbL
O6I/ITaHI/I$I; CAUMHCTBA YCJIOBCUCCKUX pPaAC; HeO6XOI[I/IMOCTI/I 340POBOTO
06pasa JKHU3HHU, COXPAaHCHUA pa3H006pa31/1;1 BHJOB M DJKOCHCTCM KakK

YCJIOBUs COCYIIECCTBOBAHUSA ITIPUPOALI U YCTIOBEUYCCTBA

YMmenue KPpUTHYCCKU OLICHUBATb I/IH(l)OpMaI_II/IIO OHOJIOTHYECKOTO
COACPpKaHUsA, HHTCPHUPCTUPOBATL OTUYCCKHUEC ACICKTBI COBPEMCHHBIX
HCCJIEIOBAaHUM B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I; paccMaTrpuBaTb
r00alIbHBIE SKOJIOTHYECKUE Hp06J'ICMBI COBpPCMCHHOCTH, (I)OpMI/IpOBaTB o

OTHOIICHHUIO K HUM CO6CTBCHHYI-O ITO3HUIIHNTIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBBle cCTEMBI B UX HU3YUYCHUC

1.1

CoBpemMeHHast OMOJIOTH — KOMIUIEKCHAs! HayKa. brojornueckuie HayKu U M3y4aeMble
uMu  npoOnembl. DyHAaMEHTaJIbHBIE, TPUKIAAHBIE M IOWCKOBBIC HAy4HBIC
UCCIIeIOBaHUS B OMOJIOTHH.

3HaueHue Ouojorud B (OPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kapTuHbl Mupa. I[Ipodeccun, cBs3aHHble C¢ Ouosoruel. 3HaueHue OUOJIOTUH B
MPaKTUYECKOW  JESATENIbHOCTH  YEeJOBEKa: MEAWLIMHE, CEeJIbCKOM  XO35HCTBE,

MIPOMBIIIIIEHHOCTH, OXpaHe MIPUPOIbI

1.2

XKuBble cuctembl Kak MpeaMeT u3ydyeHus Ouosoruu. CBoiCTBa KHUBBIX CUCTEM:
€IMHCTBO XHUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CJOXKHOCTh U
YHOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCT, caMoOpraHu3auus,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUHUBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3aiuy >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM, TKaHEBbIM,
OpraHW3MEHHBIHN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHIECKU),
ouocdepnsiid. [Iporecchbl, MPOUCXOAAIINE B KUBBIX cUcTeMax. OCHOBHbBIC TIPU3HAKH

#uBoro. JKu3Hp kak popMa CyIiecTBOBaHHs MaTEPUU

1.3

Metonel  Ouonormueckoid Haykd. HaOmrogenwe, wu3MepeHHe, JKCIEPUMEHT,
cucreMmarusaius, Mmertaananus. [lonsrue o 3aBUCHMOI U HE3aBUCHMOM MEPEeMEHHOM.
[InanupoBanue »skcnepumenta. IlocraHoBka u mpoBepka rumnores. Hynesas
runore3a. [lonstue BbIOOpKHM M €€ OOCTOBEPHOCTh. Pa3bpoc B OHOJIOTHYECKUX
naHHbIX. OlleHKa JOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaToB. [IpHUMHBI HCKa)KEHUs

PE3YyJIbTATOB SKCIICPUMCHTA. IloHsiTHE CTATUCTHUECKOI'O TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(pyHKIMOHaNbHAs €AMHUIA >KUBOTO. VcTopusi OTKpBITHA
knetku. PaGorer P. I'yka, A. Jleenryka. Knerounass teopust (T. IIBann, M.
HlneiineH, P. BupxoB). OCHOBHBIE NIOJI0XKEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.

Metoabl MOJIEKYISIPHOM M KJIETOYHOM OHMOJIOTMH: MHUKPOCKOMNHUS, Xpomarorpadus,
aneKkTpoopes, METOA MEUEHBIX aTOMOB, AuddepeHnanbHoe HeHTpUdyrupoBaHue,

KYJIbTUBUPOBAHHUEC KIICTOK

2.2

XHMMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTpaMUKpOdJIeMeHThl. Bona u eé

POJIb KaK pacTBOPUTCIIA, pCearcHra, Yy4aCThUC B CTPYKTYPHPOBAHHWU KIICTKU,




TETUTOperyasaiui. MuHepanbHble BEIIecTBa KJIETKH, UX Onoioruyeckas poiib. Ponb
KAaTHOHOB M aHUOHOB B KJIETKE.

buonornyeckue nommmepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpHI
0enkoBol MoJiekyinbl. [lepBuuHas crpykTypa Oenka, nenTuaHas cBsi3b. Bropuuhas,
TPEeTUYHAsi, YETBEpTUYHAs CTpyKTyphel. [lenarypaums. CBoicTBa  OENKOB.
Knaccudukarus 6enkoB. bruonornueckue GyHKIIU OCIKOB.

VYrneBoasl. MoHocaxapupl, Aucaxapuibl, OJIMIOCAaXapuabl M IOJHCAXAPUIbL.
OO0muit  mmaH  cTpoeHuss W (QU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJOB.

Jlunuaer. [mapodunsHO-TUAPOPOOHBIE cBoiicTBa. Krnaccudukamuss JTHMHIOB.
Tpurmuuepuapl, Qochomunuasl, BOCKH, cTepounabl. buonoruueckue (GyHKIMH
munuaoB. O6mue cBoicTBa OMOJIOTMYECKUX MEeMOpaH — TEKy4ecThb, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hyknennosele kucnorel. JIHK wu PHK. Crpoenne HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpuniun kommiementapHoctu. IlpaBunmo Yapradda. Crpykrypa
JHK — nBoitnas cnmpans. MectoHnaxoxaenue u ouonornueckue ¢yakiun JTHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenne w™ogekyiasl AT®. Makpospruueckue cBa3u B MoJiekyiae ATO.
buonornueckue ¢ynkimun AT®. BoccTtaHOBIICHHBIE NMEPEHOCUYUKHU, WX (YHKIIUU B
kietke. CekBenupoBanue JHK.

CtpykTypHast OMOJOTHSA: OMOXUMHUYECKHE B OMO(PU3NUECKHE HCCIIEOBAaHUS COCTaBa

Y IIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYIT

2.3

Tunel  KIeTOK:  dyKapuoTHueckas U mpokapuotuueckas.  CTpyKTypHO-
(G yHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

Crpoenne mnpokapuoTHyecKkod kieTku. Kilerounas cTeHka OakTepuid U apXewu.
OcoOeHHOCTH CTpOeHHUs TeTepoTpopHON U aBTOTPO(PHON HPOKAPUOTUYECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OUOIIEHO3AX.

CrpoeHue U (QYHKUMOHUPOBAHUE »JyKapuoTHuUecKod kieTku. [lmazmartudeckas
MeMOpana (ruiazmanemma). CTpyKkTypa IUia3MaTHdeckod memOpanbl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTUYeCcKyl0 MeMOpaHy: maccuBHBINA (quddy3us, oOnerdyéHHas
muddys3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AaKTHBHBIA TPaHCHIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KamueBOT0 Hacoca. DHIAOLMUTO3:
MUHONMTO3, (haronuTo3. Dx3ouuTo3. Kierounas crenka. CTtpykrypa U (GyHKIHH
KJIETOYHOM CTEHKH PacTeHU, TPUOOB.

Huromnnasma. [uto3ons. [{utockenet. JBmwkenue nutoriazMbel. OpraHoUabI KIETKH.
OpHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAomnaMarudeckas cetb (DIIC), anmmapar

FOJ'IL,Z[)KI/I, JIN30COMBI, UX CTPOCHUC U (I)YHKI_II/II/I Bzaumocss3b OI[HOMCMGpaHHBIX




opraHouioB kjieTku. CTpoeHue rpaHyasipHOro perukyinyma. CHHTE3 pacTBOPUMBIX
OEJKOB. Cunres KJIETOYHBIX MeMOpaH. I'magxuit (arpanyJssipHBIN)
SHIOTIa3MaTHUeCKuil peTukynyM. CekperopHas ¢(yHkums anmapara [ onbku.
TpancnopT BemecTB B KJIETKE. Bakyonn pacTUTENbHBIX KJIETOK. KIETOYHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OPraHOWIBI KJIETKA: MUTOXOHIPUY, TUTACTH/IBI.

Crpoenne W (QYHKIMM MHUTOXOHAPHWA W IulacTHi. llepBUYHBIC, BTOPHYHBIE H
CJIOXHBIE IJIACTU/IBI (POTOCUHTEZUPYIOIIMX FYKAapHOT. XJIOPOIJIACThI, XPOMOILJIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTCHUI.

HememOpannbie opraHouapl kiaetkn CrtpoeHue Hu  (QYHKIMUM HeMeMOpaHHBIX
OpraHouJIoB  KJeTku. Pubocombl. MukpopunameHTsl. MblllleuHble  KIETKH.
MuxkpotpyOouku. Knerounsiii neHtp. CTpoeHue U JBUKEHUE KI'YTHUKOB U PECHUYEK.
MuxkpoTpyOoukH nuToIuiasMsl. LlenTpuons.

Anpo. OO6onouka siapa, XpoMaTHH, KapuoIUlazMa, SIPBIINIKH, WX CTPOCHHE U
¢byHkuu.  SnepHbiit  O6enkoBbIil  MaTpukc. IIpocTpaHCTBEHHOE pacmosioXkeHHe
XpoMocoM B uHTep(hazHoM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Kierounsie BrimroueHns. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3JYKapuOT

(pacTUTENBbHOM, )KUBOTHO, TPHOHO)

2.4

AccuMmIALMS M AUCCUMUIISIUS — JBE CTOPOHBI MeTaOonu3ma. Tumbel oOMeHa
BEIECTB: aBTOTPOGHBIN M TeTepOoTPO(PHBIA. YdUacTHe KHCIOpoJa B OOMEHHBIX
nporieccax. DHepreTudeckoe odecrieueHre kietku: npespamieane ATD B 0OMeHHBIX
npoueccax. DOepMEHTATUBHBIN XapakTep peakUuuid KIETOYHOro MeTabon3Ma.
depMeHTHI, X CTPOCHHE, CBOMCTBA U MeXaHu3M jaeicTtBus. KohepmenTtsl. OTandns
(epMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-akTuBaTOopel U Oe€iKu-
MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEaKUUid OT PazIMYHBIX
(hakTOpoB.

[lepBuuHbBIi CHUHTE3 OpraHuveckux BemecTB B kierke. dotocuntes. Ponb
xjoporiactoB B mporecce  (¢otocuHTe3a. (CBeroBas W TeMHOBas  (hasbl.
[IponyktuBHOCTh (poTOCHMHTE3a. BnusiHue pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh
(doTocunTe3a. 3HaueHune poTocuHTe3A.

XeMmocuHrte3. Pa3HooOpas3ue OpraHu3MOB-XEeMOCHHTETHKOB: HUTpUDUIIHpYIOLTHE
OakTepuu, Kene3o0aKkTepuu, cepoOaKTepuH, BOAOPOIHBbIE OakTepuu. 3HAYCHHUE
XEMOCHHTE3A.

AnadpoOHble opraHusmbl. Buael Opokenus. [IpoaykTel OpokeHHS U UX
WCIIOJIb30BaHME  YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YyaUTENU O0JIe3HE.

A3pO6HLIe OpTraHHU3MBI. OTaIbl SHECPreTUICCKOro oOMeHa. IloaroToBUTENBHBIN ATAIl.




I'mukonn3 — 6eCKUCIOPOIHOE PACIICIUICHUE TIIFOKO3BI.

buosornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXxaHue. Poib MUTOXOHApUN B
nporeccax OMOJIOTHUECKOro okucieHus. Llukmnueckue peakuuu. OKUCIUTENBHOE
dbochopunmupoBanue. [IpenMymiecTBa a’poOHOTO MyTH OOMEHa BEIISCTB IEpe]

aHadpoOHBIM. D(PPEKTUBHOCTH FHEPTETHUECKOTO OOMEHA

2.5

Peakuuu wmarpuyHoro cuHTte3a. I[IpuHLIMI KOMIUIEMEHTApHOCTM B  peaKLUAX
MaTPUYHOTO cHHTe3a. Peanmsanusi HacienCTBEHHOW mHpopmanuu. [eHeTmueckuit
KoJ, ero cBoucrBa. Tpanckpunuus — wmartpuunblil cunTe3 PHK. IlpuHnumnst
TPAHCKPUIILUU: KOMIUIEMEHTApHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsimus u e€ osranmbl. Yuactue TtpaHcnoptHbix PHK B OumocunTresze Oenka.
VYcnoBus OuocunTeza Oenka. KomupoBanue amuHOkuciaor. Ponp pubocom B
OouocuHTe3e Oenka.

Opranuzanys reHomMa y IpOKapuoT M 3yKapuoT. Perymsius akTUBHOCTH T€HOB Yy
npokapuoT. ['mmoteza omepona (®. XKakoO, XK. Mano). Perymsmuss oOMeHHBIX
Ipo1eccoB B kieTke. Kiletounslii romeocTas.

Bupycbl — Hekinerounsle ¢GoOpMbI KU3HM M obOnuratHele mnapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3aboneBaHus 4YenmoBeka, >KMBOTHbBIX, pacrenuit. CIINI, COVID-19,

COIMaJIbHbIC U MEAUITUHCKUEC HpO6H€MBI

2.6

Kinerounsrii mukii, ero nepuoasl u perymsanus. Matepdaza u muros. OcobeHHOCTH
MpoLeccoB, MpoTekaromux B wuHTepdase. [loaroroBka KIETKH K JAEJICHHIO.
[IpecunTeTnyeckuii (MOCTMHUTOTHYECKHI), CHUHTETUYECKUH W TOCTCUHTETHYCCKUI
(IPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3HI.

Marpuunbiii  cunte3 JHK — pemmmkaums. Ilpunnunsr  perukanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3,  AHTHUNAPALICIbHOCTb.
Mexanusm perukanuun JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepbl u
TenoMepasa. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTum. JWriougHeld u
rariouaHbll  Habopel  XpoMocoM. ['omomnormunble  XpoMocoMbl.  [lonoBbie
XPOMOCOMBI.

Jenenue kneTku — MuTto3. CTauu MUTO3a U MPOUCXOIAIINE B HUX MPOIIECChl. THUIIBI
muto3a. Kapuokunes u umtokuHe3. buonorndyeckoe 3HaueHue murtosa. Perymsmus
MUTOTHYECKOTO IMKIA KieTKU. [IporpamMmmupyemas kiaetoyHas rubenp — arnomnTos.

q)y}IKI_[I/IOHaJ'IBHaH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCKas CHCTEMa

3.1

O,Z[HOKJ'IGTOLIHLIC, KOJIOHHUAJIBHBIC, MHOTOKJICTOUYHBIC OpPraHU3Mbl U MHOT'OTKAHCBLIC

OpraHHu3MBlI.




@opMbI pa3MHOKEHHS OPraHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunsl Oecnosioro  pa3MHOXKEHHUS: TIOYKOBAaHHWE, CHOPYISALUS, (QparMeHTauus,
KIIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, uiau ramersl. Meio3. Craaun Melo3sa.
IToBenenne xpomocoM B meiose. Kpoccunrosep. buosorndyeckuii cMbICi Menos3a u
II0JIOBOTO Ipouecca. Menos u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe passurue. l'ameroreHe3 y KUBOTHBIX. [lojoBble JKene3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KieTOK. Crepmarorene3 u ooreHes. CtpoeHue
MOJIOBBIX KJIeTOK. OIUIOAOTBOpEHHE M 3MOpHOHAIbHOE pa3BUTUE IKUBOTHBIX.
Crioco0Opl OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnmuBunyansHoe paszButue opraHu3smMoB (oHrtoreHe3). Craauum sMOpuoreHesa
KHUBOTHBIX (Ha mpumepe jarymku). poOnenue. Tunsl npobnenus. OcobeHHOCTH
NpoOJeHNUsT MIIEKOMUTAIOMINX. 3apOJbIIIeBbIe JIUCTKU (TacTpyiasuus). 3akiajaka
OpraHoB M TKaHEeW W3 3apoJbIIIEBbIX JIMCTKOB. B3anMHOE BiIMsHUE YacTed
Pa3BHBAIOIIETOCS 3apobliia (AMOpHOHATIEHAS MHIYKITHS). 3aKIajaKa MjIaHa CTPOSHUS
JKUBOTHOT'O KAK pE3yJIbTAT MEPAPXUUYECKUX B3aUMOJEHCTBHN TE€HOB. BimsHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButne xuBoTHBIX. [locTomMOpuoHanbHBIM mepuon. [Ipsmoe u HempsiMmoe
pasButhe. PasButne ¢ Mmeramopo3oM y O€CIO3BOHOYHBIX U IO3BOHOYHBIX
KHUBOTHBIX. bHonornyeckoe 3HaueHUE MPSAMOTO M HENPSIMOro pa3BUTUA, UX
pacnipocTpaHeHue B npupoje. Tumsl pocta KUBOTHBEIX. DaKkTOphl peryasiuu pocra
KHUBOTHBIX U 4esnoBeka. CTaguu MOCTIMOPHOHAIBHOTO PA3BUTHUSA y >KMBOTHBIX U
yenoBeka. [leprospl oHTOreHe3a uenoBexa.

Pa3smuoxenue u pasputue pacteHuil. ['ametodurt u ciopodur. Meiio3 B )KU3HECHHOM
nukie pacteHuii. OOpa3oBaHKe CIOp B Mpoliecce Meio3a. ['ameTorenes y pacTeHUM.
OmofoTBOpeHMe M Pa3BUTHE  PACTUTENbHBIX  OpraHusmoB.  J[BoifHoe
OIUIOJJOTBOPEHHE Yy LBETKOBbIX pacTeHMid. OOpa3oBaHHe U pPa3BUTHUE CEMEHHU.

MexaHu3MBbl peryjsinu OHTOI'CHE3a Y paCTeHI/Iﬁ H JKMBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U PA3BHUTHA I'CHCTHKU KAaK HAYKH. OCHOBHBIEC T€HETHYECKIE

IIOHATUA n CHMBO/JIBI. I'omonoruuHbie XpOMOCOMBI, AJIJICJIBHBIC I'CHBI,

3.2 aJIbTepHATUBHbBIC NPU3HAKH, JOMUHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3MIOTA,
reTepo3UroTa, 4YUCTas JMHMS, THOpHJbl, TeHOTHr, (GeHotun. OCHOBHBIE METObI
TeHETUKHU: THOPUI0JIOTUYECKUH, IIUTOJIOTMUECKU I, MOJIEKYISIPHO-T€HETUYECKUIA
Monorubpunnoe ckpermuBanue. [lepBblii 3akoH MeHJens — 3aKOH eIMHO00pasus

33 ruOpuI0B MepBoro nokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menaens

— 3aKOH pacCHICIICHUA IIPU3HAKOB. ]_[I/ITOJ'IOF HNYCCKHE OCHOBBI MOHOFI/I6pI/L[[HOFO

CKpCIIUBAaHUA. I'unoTe3a 4YMCTOTHI TaMeET.




Ananusupyrouiee ckpemuBaHue. I[IpoMexyTOuHBIM XapakTep HacjlelO0BaHUS.
Pacuiennenue npu3HaKkoB IpU HENIOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOIO
HaclleIoBaHUs NMPU3HAKOB. L{uTomornueckrne 0CHOBBI IUTHOPUIHOTO CKPEIIMBAHUSI.
CueruileHHoe HacienoBanue Tnpu3HakoB. PabGorer T. Moprana. CueruieHHOE
HacJeA0BaHUE M€HOB, HAPYILIECHUE CLEIUICHUS MEKy TeHaMU. XPOMOCOMHAas TEOpUs
HAaCJIEACTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIM MEXaHU3M ONpENENIeHUs moJia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHbii moJ. ['eHeTmdeckas
CTPYKTYpa MOJIOBBIX XpOMOcoM. HacienoBanne Npu3HAKOB, CLETUICHHBIX C ITOJIOM.
I'enotun kak nenoctHas cucrema. [lneoTponuss — MHOKECTBEHHOE JACHCTBHUE I'eHA.
MHOX€eCTBEHHBIN AJUICIIU3M. Bsaumoneiicreue HEAJIJIETIbHBIX TEHOB.

KomnuiemenraprocTs. Onncras. [omimepus

3.4

B3aumoneiictBre reHotuna u cpensl npu ¢opmupoBaHu (peHotuna. M3meHunBocTsh
npu3HakoB. KadecTBeHHBIE W KOJIMYECTBEHHBIC TMPH3HAKH. BHIBI H3MEHUYHMBOCTH:
HEHACJIeICTBEHHAS ¥ HACJIEC/ICTBEHHASI.

MoudurkanonHas ©3MEHYUBOCTh. Posib cpebl B opMUpOBaHUK MOIUGDHKALMOHHON
n3MeHunBocTH. HopMma peakimu npusHaka. BapualMoHHBIA psii ¥ BapuUallMOHHAS
kpuBas (B. Moranncen). CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYMBOCTH.
I'enoTnnnueckass M3MeH4YMBOCTh. (CBOMCTBA T'€HOTHUIIMYECKON HM3MEHUYMBOCTH. Buupl
TeHOTUITUYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOnHaTuBHas: N13MEHUYMBOCTh. MEHO03 M TI0JI0BO# MPOIIECC — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTH. Poib KOMOMHATHBHOW WM3MEHUYMBOCTH B CO3JaHUH T'€HETUYECKOTO
pasHooOpazus B Ipezenax 0JHOrO BU/A.

MyTtanoHHas M3MEHYMBOCTh. Bubl MyTalmid: IeHHbIE, XPOMOCOMHbBIE, I'€HOMHBIE.
CrioHTaHHBIE W MHIYUMPOBAaHHBbIE MyTalMHU. SOepHble W LUTOIUIA3MATUYECKUE
Myrauui. COMaTHYeCKUe M MOJIOBble MyTauuu. [[puynHbI BO3HUKHOBEHUS MYTAllUM.
MyrtareHsl ¥ uUX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOIO MPOLIECCa.
3aK0H rOMOJIOTMYECKUX PSAOB B HacleAcTBeHHOW u3MmeHuuBoctu (H.M. BaBuios).

BHesmepHaﬂ HU3MCHYUBOCTb N HACJICACTBCHHOCTD

3.5

KapI/IOTI/IH YCJIIOBCKA. MC)KIIYHapOI[HaH mporpamMma UCCJICAOBAaHUA I'CHOMA YCJIIOBCKA.
Metoasl HU3YYCHUA  T'CHCTUKHU  YCJIOBCKA: FeHeaHOFH‘{eCKHﬁ, 6JIH3HCI.[OBI>II>1,
HHTOFCHCTHQCCKHﬁ, HOHYJ'ISII_II/IOHHO'CTaTHCTquCKHﬁ, MOJ'IeKy.]'ISIpHO'FGHCTH‘I@CKHIZ.
COBpeMeHHOC OMpCACIICHUC ICHOTHIIA: IOJJHOI'CHOMHOC CCKBCHHUPOBAHUC,
TCHOTUIIMPOBAHUEC, B TOM YHCIIC C IIOMOIIbBIO HHP'aHaJ'II/I3a. HacnencTteeHHble
3a00JIeBaHMs 4elloBeKa. | ¢HHBIC U XpOMOCOMHBIC OoJie3Hn uenoBeKa. bolle3HH ¢

HacCJIeICTBEHHOM MpeaApacoIOKCHHOCTBIO. 3HaucHUe MEIUIIMHCKON T'€HETHKH B




IIPEIOTBPAILEHUY M JICYEHUU TE€HETHYecKuX 3alosieBaHMM uenoBeka. (CTBOJIOBBIE

KIJIICTKH

3.6

JlomecTrkanus U celeKius. 3apokKJICHHE CEeNIEKIMU W aomectukanuu. Yuenue H.U.
BaBuioBa o LeHTpax NMPOUCXOKICHUS U MHOrooOpa3usi KyJabTYpHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUM COPTOB PacT€HUM M MOpoJ KHUBOTHbIX. CopT, Mopoja, IITaMM.
3aKOH rOMOJIOTUYECKHUX PsiIOB B HaciencTBeHHoW m3meHunBocty H.M. Basunosa, ero
3HAUEHHUE JUIS CENEKIIMOHHOM PabOThI.

Metonpl  ceneKUMOHHOM  paboTbl. VIcKycCcTBEHHBIM  OTOOp: MAaccoBBIA U
VH/IMBUTyJIbHBIN. Jrarsl KOMOWHAIIMOHHONH CEJICKIIHH. UcnrpiTanue
MIPOU3BOIUTENEN 10 TOTOMCTBY. OTOOP 1O T€HOTUITY C TOMOIIBIO OLIEHKH (peHOTUIIA
IIOTOMCTBA ¥ 0TOOP 1O TeHOTHIY ¢ nmoMoibto aHanusa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PagManvioHHBIN U
XMUMHUYECKUH MyTareHe3 Kak MCTOYHUK MYyTaluil y KyJIbTYPHBIX (JOPM OpraHU3MOB.
Hcnonb3oBaHNe T€HOMHOTO pEeAaKTHUPOBaHUS U MeToJ0B pexomOunHaHTHBIX JIHK
JUIS TTOJTY4€HHUS UCXOJHOTO MaTepHaa Jijisl CeNeKIUH.

[Tomyyenne mommuionioB. BHyTpuBHmoBas rtuOpuamzanus. bamskopoacTBeHHOE
CKpellluBaHue, win WHOpuauHr. HepojacTBeHHOE CKpelMBaHuE, WIM ayTOPUIMHI.
I'erepozuc u ero mpuuunbsl. Vcnonb3oBanue rerepo3uca B cenekuuu. OTnanéHHas
rubpumanus.  [Ipeomonenne Oecrutommsi MEXBHIOBBIX THOpHIOB. JlocTikeHHs

CCIICKIIM paCTeHI/Iﬁ 1 JKUBOTHBIX

3.7

OOBbeKThI, UCHOJb3yeMble B OMOTEXHOJOTMH, — KJIETOYHbIE M TKAHEBHIE KYJIbTYpBHI,
MUKPOOPTaHMU3MbI,  HMX  XapaKTepuUCTUKa.  TpagulMoHHas  OWOTEXHOJIOTHS:
xJieborneueHue, MOJTyYeHHE KHUCIIOMOJIOYHBIX MPOAYKTOB, BUHO/IENIHE.
Mukpobuonorudeckuii  cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX  TEXHOJIOTHM.
[IpousBoacTBO OenKa, aMUHOKUCIIOT U BUTAMUHOB. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMs SIMLIEKIETOK U KIOHHPOBAHUE KMBOTHBIX. METOJl TpaHCIUIaHTAlUU
s7Iep KIETOK.

XpoMocoMHass M TeHHas UWHXeHepus. VICKyCCTBEHHBIH CHUHTE3 TIeHa U
KoHcTpyupoBaHue pexkomOuHanTHbiXx JIHK. JlocTmkeHus u  mepcrieKTHUBBI
XpOMOCOMHOM ¥  TeHHOW  MHKEHepuH. MeauiuHCKue  OMOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpPraHn4eCcKoro Mmupa

4.1

buonornyeckoe pazHoobpasue opranu3zmMoB. CoBpeMEeHHas CUCTEMa OPraHMYeCcKOro
mupa. IlpuHnuner knaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE
IpYIIbl OPraHU3MOB.

OcoOeHHOCTH CTPOCHUA U IKUBHCACATCIBHOCTU OAOHOKIICTOYHBIX OPTraHU3MOB.




bakrepun, apxeu, OJHOKIETOYHbIE T'PUOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYyrue
npotuctsl. KonoHuanbHble OopraHusmbl. JIBUJKEHHE OJIHOKJIETOYHBIX OPraHU3MOB:
amME€O0OUIHOE, KT'YTHKOBOE, PECHUYHOE. 3alluTa y OJHOKIETOUYHBIX OPraHHU3MOB.

PaznipaxuMocTh y OTHOKJIETOUYHBIX OPraHU3MOB. TaKCUChI

4.2

MHOrokieTouHnble pacTeHus. B3anMOCBA3b 4YacTeld MHOTOKJIETOYHOTO OpPraHu3Ma.
TkaHu, opranbl U CUCTEMBI OPraHOB MHOTOKJIETOUHOTO opraHu3ma. OpraHusM Kak
eauHoe 1enoe. TkaHu pacteHuil. TUIbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASL, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHHUS,

(YHKIMI 1 pacioioKEeHUs TKaHEeH B opraHax pacTeHui

4.3

BereratuBHbple M TeHepaTHBHBIE OpraHbl pacTeHUM. PYHKIUHM OPraHOB U CHUCTEM
opranoB. Kapkac pacreHuil. J[BMKE€HHME MHOTOKJIETOYHBIX PACTCHHUU: TPONU3MBI U
Hactud. Iloryomenue BOJbI, YIJIEKHCIOIO Tra3a W MUHEpAIbHBIX BELIECTB
pactenusimu. [lpixanue pactenuil. {uddys3us ra3oB uepe3 MOBEPXHOCTH KIIETKH.
TpancnopTHele cHCTEMBl pacTeHHd. Beigenenne y pacreHumil. 3amura  y
MHOTOKJIETOYHbIX pacTeHuil. Kyrmkyma. CpeactBa NacCMBHOW M XMMHYECKOHN
3amuThl. OUTOHIMIBL.

PasnpaxxumocTe M peryisinus y OpraHm3MoB. PasgpaXumocTe W perymsauus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEIe BemecTBa 1 X 3HAYCHHE

4.5

MHOroKJIETOUHbIE KUBOTHBIE. B3aMMOCBS3b YacTel MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opranbl U CUCTEMBI OPraHOB MHOTOKJIETOUYHOTO opraHu3zma. OpraHu3Mm Kak
enuHoe neaoe. I'omeocras. TkaHM >KUBOTHBIX U YeJIOBEKA. THIIBI JKUBOTHBIX TKaHEH:
SNUTEINANIbHAS, COCIUHHUTENIbHAS, MbllIeyHas, HepBHasA. OCOOCHHOCTH CTPOCHMUS,

q)YHKHI/Iﬁ H PaCIIOJIOKCHUA TKaHEH B opraHax XMBOTHBIX K YCJIOBEKaA

4.6

Opranbl U CHCTEMBI OPraHOB >XKUBOTHBIX. (DYHKIIMHM OPraHOB M CHUCTEM OPraHOB.
Omnopa tena oprann3mMoB. CKeneTbl 0JJHOKIETOYHBIX U MHOTOKJIETOYHBIX )KHUBOTHBIX.
Hapyxwusbiii u BHyTpeHHUH cKeneT. CTpOeHUE U TUIbI COSTMHEHUS KOCTEH.
JIBuKeHHEe  MHOTOKJIETOYHBIX JKUBOTHBIX. [lutanume xuBOTHbIX. [luTanue
MO3BOHOYHBIX >KUBOTHBIX. [Ipixanue »xuBOTHbIX. KoxkHoe npixanue. YKabGepHoe u
NEroyHoe JbIXaHue.

JIpIXaHue T03BOHOYHBIX KMBOTHBIX. DBOJIIOMOHHOE YCI0KHEHUE CTPOECHUS JIETKUX
MMO3BOHOYHBIX UBOTHBIX. [[pIXxaTenpHas cucrema yenoBeka. MexaHu3M BEHTHIISIUU
NErKUX Yy NMTHUL] U MIEKOMUTAIOMHUX. TpaHCOpT BEUIECTB y OpraHu3MoB. TpaHcHopT
BEILIECTB y *KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbsl. KpoBeHOCHast cucrema
MO3BOHOYHBIX KHBOTHBIX. Kpyru KpoBooOpalieHus. DBOJIOIUOHHBIE YCIOXKHEHUS
CTPOECHHMSI KPOBEHOCHOW CHCTEMBbl II03BOHOYHBIX JKUBOTHBIX. Belnenenue y

OpraHu3MoOB. Brigenenue Y JKHUBOTHBIX. COKpaTI/ITCHLHLIC BaKYyOJIN. Opl" aHbI




BblAeNeHUs. CBs3b IOJIOCTU TeJla C KPOBEHOCHOW U BBIJCIUTEIBHOW CHUCTEMaMHU.
Boienenue y 1mo3BOHOUHBIX JKMBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX JKHBOTHBIX.
[ToxpoBBI ¥ UX NPOU3BOHBIE.

PasgpaxkumocTe M perymsnus y opraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMoCTh U peryisinys y MHOTOKIETOUYHBIX PACTEHUN.
PocroBble BeniecTBa U uX 3Ha4CHUE.

HepBHas cucrema u pediiekTopHas peryisilus y MHOTOKIETOUYHBIX >KMBOTHBIX.
HepBHas cucreMa u €€ oTnesbl. DBOIIOLMOHHOE YCIIOKHEHUE CTPOEHHSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pa3pabotka anroputMoB U mporpaMMm s 3(PQPEKTUBHONM (QYHKIHOHAIbHOU
AHHOTALUU T€HOMOB, TPAaHCKPHUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTCHHMI, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 31I0pOBbE

5.1

OpFaHBI U CUCTEMBI OpPraHoB YCJIOBCKA. OT)IGJ'II)I T'OJIOBHOI'O MO3ra ITO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u pedextopHas nyra. be3ycnoBHble U YCIOBHbBIE PEQIIEKCHI.
I'yMopanbHas peryssanus ¥ 3HIOKpPHHHAs CHUCTEMaA >KMBOTHBIX M deloBeKka. JKemessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [[elicTBue ropMoHOB. B3aMOCBSI3b HEPBHOM
W DHIOKpUHHOW cucteM. [wumnoramamo-runoduzapnas cucrema. Peduexkc wu

pedaexkropHas nyra. be3ycioBHbIE U YCIOBHBIE pedIeKCh

5.2

3amura opraHusMa ot OojesHei. MMmyHHas cucrtema denoBeka. KieTouHblld u
TyMOpaJbHBIM HMMMYHUTET. BpoXa¢HHBIA, TpUOOPETEHHBIM crienuduaecKuit
uMMyHuTeT.  Teopuss — KJIOHanbHO-ceslieKTUBHOrO  umMmyHurtera  (IL.DOpmmx,
®.M.bepuer, C.ToneraBa). BocnaauTenpHple OTBETHI OpraHu3mMoB. Pouib

BpO)I(I[éHHOFO HMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHHI

5.3

Kposenocnas cucrema u e€ opransl. Cep/iiie, KPOBEHOCHBIE COCY/IbI M KpOBb. Kpyru

KpoBooOpamienus. Pabora cepaua u e€ perynsnus

5.4

[[BIXaHI/Ie YCJIOBCKA. HI/I(b(bYSI/ISI ra3oB 4€pe3 IOBCPXHOCTb KIICTKH. HLIXaTCJ'ILHaH
CHUCTEMA YCJIOBCKA. IILIX&TCJIBH&H IMOBCPXHOCTD. P CTyJIANUA AbIXaHUs. HLIX&TCJ'ILHBIC

00BEMBL

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIBHOI'O  TpaKTa.

HI/IH_[eBapI/ITeJ'ILHHC KCJIC3hbI. BHYTpI/IHOJ'IOCTHOC " BHYTPHUKIICTOYHOC IMMUIICBAPCHUC

5.6

IlokpoBsl m wux mnpousBognsle. Opransl BblaeneHus. Ilouku. CrpoeHue u
¢byHkunoHMpoBaHUe HeppoHa. PuiabTpanus, cekpenns 1 00paTHOE BCaCchlBaHUE Kak

MCXaHU3MBbI pa6OTBI OpraHoOB BBIACJIICHUA. O6pa3OBaHI/IC MOUYH Yy YCIIOBCKa

5.7

I[BI/I)KCHI/IC yeJloBeKa: MeblIeyHas cucteMa. CKeJIeTHhIC MBIOINOBI KW HX pa60Ta.

CTpOeHI/Ie U TUIIBI COeIMHEHUS KOCTEH




Teopus 3Bomtonuu. PasButue xnu3HU Ha 3eMiie

6.1

OpomonmonHas teopus Y. JlapBuna. [Ipennochiiku BO3ZHMKHOBEHHS JapBUHHU3MA.
JKusHb n HayuHas nestenbHOCTh Y. JlapBuHA.

JBuxkymue cuibl 3Bojtonuu BuAoB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh
pa3MHOXXEHMsSI ~ OPraHU3MOB,  HACJEACTBEHHAas W3MEHYMBOCTb, Oopbnba  3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckoit Teopun sBomrormu (CTD). Heitrpanbnas Tteopus
sBoston. COBpEMEHHas JBOJIIOIIMOHHAS OWOJIOTHsA. 3HAYEHHE HBOJIOIMOHHON

Teopuu B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Honmymsiiust Kak 31eMeHTapHas equHuIa BOOIMH. COBpEMEHHbBIE METO/Ibl OLIEHKU
TFeHETUYECKOTO pa3sHooOpazusi M CTPYKTYphl momynsuuid. M3meHeHue reHodoHaa
MONYJISIIMM  KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBICHHE. 3aKOH T'€HETUYECKOTO
paBuoBecus J[x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (aKTOPhl (JIBHXKYIINE CHIIbI) 3BOIIONUH. MyTallMOHHBIN MpoIiecc.
KomOunatuBHass w3MeHUMBOCTH. [lpeiid TEeHOB — ciydaiiHble HEHANpaBJICHHBIC
W3MEHEHUs 4YacToT ayuienedl B momymsiusax. Oddext ocHoBarens. Mwurpamnuu.
M3onsiimst  momynsinmid:  reorpaduueckast  (MPOCTpaHCTBEHHAs), OHOJIOTMYECKast
(penpoyKTUBHAS).

EcrectBennsiii 0T00p — HampaBisromui GakTop 3Bororuu. opMbl €CTECTBEHHOTO
0oTOOpa: ABMXKYIIUH, CTAOMITM3UPYIOINMA, pa3phIBaOMNi (IU3pynTUBHBIN). [TooBo#
0TOOD.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysIbTaT MUKPOIBOIIONHMU. Bo3HUKHOBEHME
npucnocodaeHnii 'y opranusmMoB. Apomopdo3sl U uaumoanantanuu. [Ipumepsr
npucnocodseHnit 'y  opranu3smoB.  OTHOCHTEIBHOCTh  MPHUCHOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero «kputrepum U CcTpykTypa. BumgooOpasoBanue Kak — pe3yabTaT
MUKpoO3BoJifounu. M3onmsauusa — kimoyeBoil Qaxtop BupoobOpazoBanus. Ilytu u
crocoObl BUA000pa30BaHus: aljIonaTpuueckoe (reorpaduueckoe), CUMIATPUIECcKoe
(?K0JIOTHYECKOE), «MTHOBEHHOE (monuIuTONIU3aIHS, rudpuIM3aIms).
JITMTebHOCTh ABOJIIOLIMOHHBIX MPOLIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOLIMOHHON OHOJIOTUM B pa3palOTKe HAYYHBIX METOJIOB COXPAaHEHUS
O6unopazHooOpaszus. MHKpPO3BOMIONMS W KOJBOIIOLHUS MApa3uTOB M HX XO3SEB.
MexaHu3mbl (HOpPMUPOBAHUS YCTONUMBOCTH K aHTUOMOTHKAM U CHOCOOBI OOPBOBI €

Hel

6.3

Metoasl HU3YUCHUS MAKPOI3BOJIFOIUH. IlameonTooru4ecKkue METOIbI HU3YUYCHHUA




sBosoruu. [lepexoanbie popMbl U GUIOTEHETUUECKUE PSAIBI OPTAaHU3MOB.
buoreorpaduueckne meroapl uzydeHust sBositouuu. CpaBHeHue ¢uopsl U (payHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckne obmactu 3emiau. Buabl-sHaeMuku u
PEITUKTHI.

DOMOpHOJIOTHYECKHE ¥ CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOIBl  HM3Y4eHUS
HBOJIIOIMH. ['eHeTHUeCKHe MeEXaHWU3Mbl OJBOJIONMHA OHTOTCHE3a U  TOSBICHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. | 'OMOJOTMYHBIE W  aQHAJOTHYHBIE  OPTaHbI.
PynmumenTtapubie OpTraHsbl u aTaBU3MBI. MonexyssipHO-TeHETHYECKHE,
OMOXMMHUYECKHNE W MaTeMaTUYeCKHe METOJbl M3y4YeHHUs BOIONUHU. ['OMOJIOTHYHBIE
reHbl. COBpeMeHHBIE METO/IbI TOCTPOSHHS (PUITOTEHETHUECKUX JIEPEBHEB.
XpPOMOCOMHBIE MyTAIH U BOJIIOIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBujia) SBoJONUU. HeoOpaTuMOCTh IBOJIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOLIMHU

6.4

Hayunble runoTe3pl NpoucXokaeHus *KU3HU Ha 3emiie. AOuMoreHes W maHCIepMusl.
JloHay4yHble TpEACTaBICHUS O 3apOXKACHUM >KW3HU (KpeamuoHm3M). [umortesa
MOCTOSITHHOTO CaMO3apoKJICHUS )KU3HU U €€ ompoBepkeHue onbitamu @. Pemnu, JI.
Cnannannanu, JI. [Tacrepa. [IporcxosxaeHne ®u3HA U aCTPOOUOTIOTHSI.

OcHOBHBIE JTambl HEOPraHWYECKOW HBoMrONWU. [lmaHeTapHas (reoJiormueckasi)
ABOJTIONMS. XUMHYECKas DBOTIONUSA. AOMOTEHHBIN CHHTE3 OPraHMYECKHUX BEIIECTB U3
Heoprannuecknx. Ombit C. Mwmiepa u I'. HOpu. OOGpa3zoBaHue MOIUMEPOB W3
MoHoMmepoB. KoanepBatHas runore3a A.M. OmnapuHa, runore3a MNEPBUYHOTO
oynpoHa JIx. XonzaeiHa, renernueckas runoresza I'. Mémnepa. Pudosumsr (T. Uek) u
runote3a «vupa PHK» V. I'mnGepra. ®opmupoBanne MeMOpaH U BO3SHHMKHOBECHHE
MPOTOKJIETKHU.

Ucropusa 3emnu um meroabl €€ wu3ydyeHHs. lckomaemble OpPraHM4eCKHE OCTATKH.
I'eoxpononoruss u e€ wmeroapl. OTHOCUTENbHAasE W aOCONIOTHAS TE€OXPOHOJIOTHA.
['eoxpoHosOrnyeckas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXU.

HauanbHple 3Tanbl opraHuyeckoil sBostouuu. llosiBeHME M 3BOJIIOLMS TEPBBIX
KIETOK. OBomomus  Merabonu3ma. BoO3HHMKHOBEHHWE  TEPBBIX  DKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTBHI.

[IpoucxoxaeHnne -dykapuoTr (cUMOUOTeHe3). DBOJIOIMOHHOE MPOUCXOXKIACHUE
BUpycOB. IIpoucxokieHne MHOTOKIETOYHBIX OPraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATarbl HBOJOLNUU BBICIIUX pacTeHu. OCHOBHBIE apoMOP(}O3bl paCTEHHIA.
Brixon pactenuit Ha cymy. [losiBleHHe CHOPOBBIX pacTEHUM W 3aBOE€BAHUE UMU

CyIH. CeMeHHEIC pacTCHU. HpOI/ICXO)KI[CHI/IG IBCTKOBBIX paCTCHHﬁ.




OCHOBHBIE 3Tarbl YBOJIOIHIH KUBOTHOTO MHpa. OCHOBHBIE apOMOP(}O3bI JKUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUIOB. llepBbie
XOp/0OBbI€ KUBOTHBIE. JKU3Hb B BOJE. DBOMIONMS MO3BOHOYHBIX. [IponcxoxnaeHue
ampuOmii u penTwimid. [IpoucxokIeHue MIICKONUTAIOMMUX W 0TI, [IpuHImI
KIroueBoro  apomop¢osza. OcBoeHue OECIIO3BOHOYHBIMH ¥ [TO3BOHOYHBIMHU
KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEpHoJiaM: apxeil, MPOTEepO30il, Maneo30M,
Me303011, KaitHo301. O0IIast XapaKTepruCTHUKa KIMMAaTa U Te€0JIOTHYECKUX MPOIIECCOB.
[TosiBneHue M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHueE: €ro YCIOBUS U
BIIMSIHUE HA ra30BbIl COCTaB aTMOCQEpHI.

MaccoBble BBIMUPAaHMS — DSKOJIOTMYECKHE KpHU3UChl Ipouuioro. I[IpuuuHbl n
CIIEICTBUSL MAacCOBbIX BbIMHpaHUN. COBpEMEHHBIH 3KOJOTHYECKHI KpHU3HC, €ro

0COOEHHOCTH

6.5

Pazmenst w 3amaum  anTpomosioruu. Metoapl aHTpomnosiorud. (CTaHOBJIEHUE
MPEACTABICHUH O MMPOUCXOKACHIH YeoBeka. COBpEeMEHHBIC HAYUYHBIE TEOPHH.
CxoacTBO uYesoBeKa C JKHBOTHBIMHA. CHCTEMAaTHYECKOE TIOJIOKEHHE YeOBeKa.
CBuzeTenbcTBa  CXOJCTBAa  YEJIOBEKa  C  JKUBOTHBIMHU: CpPaBHUTEIHHO-
MOpP(hOIOTHYECKHE, AMOPHUOJIOTHYECKHUE, (U3HOTIOTO-OMOXUMUYECKHE,
noBeAeHueckue. OTINYUS YeloBeKa OT KUBOTHBIX. [IpsAMOXOXkIeHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOMU
CUCTEMBI.

JBuxymue cuibl  (dakTopbl) aHTpONOreHe3a: OHOJOTHYECKHe, COLMaIbHbIE.
CootHolieHre OHMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaUM AHTPONOreHe3a. ABCTPAJIONUTEKH — JABYHOTHE MPEIKU JIIOJEH.
YenoBek ymenblid, IepBble U3rOTOBICHUS Opyauid Tpyaa. YenoBek NpsAMOXOaIUid 1
MEepPBBIN BBIXOJ JHOJIeH 3a mpenensl Adpuku. YenoBek reiaenbO0eprckuii — oOmumia
MpEeIoK  HEeaHAEepPTAlbCKOrO  4YelloBeKa U YeloBeKa pa3yMHOro. YesoBek
HEaHJEPTAIbCKUM Kak BUJ JIOJCH XOJIOJAHOTO KiuMara. YelnoBeKk pa3yMHBIH
COBPEMEHHOTO THIIA, JEHHUCOBCKHUM YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a MpeJelaMu
Adpukmu.

DBOJIOLUS COBPEMEHHOTO ueoBeka. EcTecTBeHHBIN 0TOOD B MOMYJIAIMAX YEIOBEKA.
MyrainuoHHbsli nporiecc U noaumopdusm. IlomynsunoHHbie BOJHBL, Apel( T'eHOB,
Murpanus u «3¢pHeKT 0CHOBATEN» B MOMYNSIHUIX COBPEMEHHOTO YETTOBEKA.
Uenoseueckne pacbl. Ilonsatue o pace. bonbmme packl:  eBponeougHas
(eBpasmiickas), aBCTpaso-HErpouIHast (3KBaTOpUANIbHAS), MOHTOJIOMAHAsS (23UATCKO-
amMepukaHckas). Bpems m myTH pacceneHus dUeNIOBeKa MO IUIaHeTe. EIWHCTBO

YCIIOBCUCCKUX pac. Haquaﬂ HECOCTOATCIIbHOCTL pacu3Ma. HpI/ICHOCO6HeHHOCTB




YelloBeKa K Pa3HBIM YCIOBUSM OKpYXKalomiew cpensl. BiusHue reorpaduueckoit

cpensl U npetida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YeT0BeKa

OKOCHUCTEMEI U MpUCYHIUC UM 3aKOHOMCPHOCTHU

7.1

Pa3nensl u 3agaun sxosiorun. CBsI3b 3KOJOTHH C IPYTUMHU HAyKaMU.
Merto bl akosorun. [losnesbie HaOMIOAEHNA. DKCIEPUMEHTBI B SKOJIOTUN: IPUPOIHBIE
u naboparopHble. MoienmupoBaHue B 9KOJOTHMHA. MOHUTOPUHT OKPYXAIOLIEH CpPeJIbl:

JOKaJIbHBIM, pErMOHAJIbHBIA U TJ100aIbHBIN

7.2

Okojorudeckre (akTopbl M 3aKOHOMEpHOCTH uX JeictBus. Kiaccuduxamms
9KOJIOTMYECKUX (PaKTOpOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpomnoreHHnle. Ooime
3aKOHOMEPHOCTH JIeHCTBUS 3KoJorndyeckux ¢aktopos. [IpaBmio muaummyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTb. ODBPUOMOHTHBIE M CTEHOOHMOHTHBIE
OpraHU3MBl.

Abuotuueckue Qaxtopbl. CBeT Kak sKojorudeckuid ¢akrop. JleiicTBue pasHBIX
Y4acTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE IPYIIbl pacTeHUH 1
YKUBOTHBIX [0 OTHOILIEHUIO K cBeTy. CUrHalibHas pojb cBeTa. POTONEpUOIN3M.
Temnepatypa kak skosiorudeckuii paxrop. [eiictBue Temneparypbl Ha OpraHU3MBI.
[To¥ikumoTepMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIC
OpraHu3MBl.

BraxxnocTh Kak 3kojiorndeckuii paktop. [IprucrnocoOnenus pacTeHUu K OAICPKAHUIO
BogHoro Oamanca. Knmaccudukammss pacTeHwid 1O OTHOIIEHHUIO K BOJE.
IIpucnocoGnenns )KUBOTHBIX K M3MEHEHHIO BOJHOTO PEKUMA.

Cpensl  oOuTaHMsI OpPraHU3MOB: BOJHAsA, HA3€MHO-BO3JYILIHAs, IOYBEHHas,
riyOMHHas ~ IOJNOYBEHHas, BHYTPUOPIaHU3MECHHAS. DU3NKO-XUMHYECKUE
0COOEHHOCTH cpesl 00uTaHus OpraHu3MoB. [IprcrnocobaeHus OpraHu3MoB K )KU3HU B
pasHBIX cpenax.

buonorunueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE M I'OJUYHBIE
putMbl. [IpucnocoGeHHOCTh OpPraHu3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBUH
KU3HH.

XKuznennoie Qopmbl opraHu3moB. IlonsTHe o Xu3HeHHOW (opme. JKu3HeHHbIE
(GopMBl pacTeHUil: JepeBbs, KYCTapHUKH, KYCTapHUYKHM, MHOTOJIETHHE TPABBI,
OJlHOJIeTHHE TpaBbl. JKU3HEHHbIE (OPMBI >KUBOTHBIX: T'MJIPOOUOHTBI, '€OOHOHTHI,
a3poOMOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a )KU3HH.

buotnueckue Qaxkropsl. Buabl OMOTHYECKHX B3aMMOJCHCTBUIN: KOHKYpEHLUS,
XUITHUYECTBO, CMMOMO3 W ero Qopmbl. [lapasutusm, koomepamus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue

B3aUMO/JIeHCTBUS (Tonuueckue, popuueckue, padbpudeckue). 3HaueHNE OMOTHUECKUX




B3aMMO/ICHCTBHIA JJISi CYIIECTBOBAHUS OPraHU3MOB B cpene oOutanus. [IpuHumn

KOHKYPCHTHOI'O MCKJIFOUCHUS
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DKOJIOTUYECKHE XapaKTepUCTUKH nomymsiuuu. llomymsauus kak Owuosnorumyeckas
cucrema. Poib HEOTHOPOAHOCTH cpenbl, (GU3NYeCKUX OaphepoB M O0COOEHHOCTEH
Ouosiorui BUJIOB B (POPMHUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYpPBHI MOIMYJISIIHM.
OcHOBHbBIE [OKA3aTeIM NOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
I10JI0BAsi CTPYKTYPa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIHSL.
Okojorudeckas CTpykrypa mnomyasuuu. OIleHKa YHCJIEHHOCTH —IOMYJISIIHH.
JvHamuka monmymsiqud U €€ peryisuus. buoTMYeckuil MOTEHIMaNl MOMYJIAUY.
MoenupoBaHie AUHAMUKU TONYJsnuu. KpuBbIE pocTa YHUCICHHOCTH MOMYJISIIHH.
KpuBbie BbDKMBaHUA. Perymsius YHMCIEHHOCTH TMOMYNALNHI: poib (PaKTOpoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJOTMYECKHUE CTpAaTeruu BUJOB (r- U
K-ctpaterun).

[Tonatue 06 skonoruveckoi Hume BUAa. Mecroobutanue. MHOromMepHas MOJEIb
skonornuecko Humu Jk.M. XatumHCcOHa. Pa3Mmepbl 5KOJIOTMYECKOM HHIIW.
[TorenumanbHas U peaTM30BaHHAS HUIIIU.

Buna xak cucrema momymsnuii. Apeaiibl BUIOB. Buabl U BX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH MOBEJIEHUS M MUIpalui XUBOTHBIX. buosornueckne MHBa3MU

Yy)KEPOIHBIX BUIOB
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CoobmecTBa oprann3MoB. bruorieHo3 u ero cTpykTypa. CBsI3M MEXIy OpraHu3MaMH
B Owmomenosze. Okocucrema Kak oTkpeitas cuctema (A.Jx. Tencmn).
OyHKIMOHANbHBIE OJOKM OPraHU3MOB B D3KOCHCTEME: IMPOJYLEHTHI, KOHCYMEHTHI,
peayuentsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOMOTHUECKHE
6moku skocucteM. [louBbl U Wbl B 3KocucTeMax. KpyroBopoT BellecTB M MOTOK
SHEPrUM B IKOCHCTEME.

OcHoBHBIE TOKa3aTeNd 3KOCHCTeMBbl. buomMacca uW mpoayKuus. DKOJOTHYECKHE
MMPaMUJIbI YUCEl, OMOMACCHI U SHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cCykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOIIOTEHHBIC BO3/ICHCTBHS Ha CYKIIECCUU.
KnumakcHoe coobuiectBo. buopasHooOpasue M IMOJHOTa KPYyroBOpPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie  KOCUCTEMBI. AHTPOIOTEHHBIE JKOCHCTEMBL.  ATpPOdKOCHCTEMA.
ArporieHo3. Paznuuns Mexxay aHTpONOTEHHBIMU U IIPUPOTHBIMU SKOCHCTEMaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['opozackas ¢uopa u
¢dayna. CuHaHTpomm3aius TOpoAcKoil ¢ayHbsl. buonormdeckoe u X03siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS

OCHOBHBIX B3aUMOJACHCTBUM OpPraHu3MOB B 5KOCHCTEMaAX.




[IepeHoCc »HEpruM M BELIECTB MEXKIAY CMEXHBIMH JKOCHCTEMaMHU. Y CTOMYMBOCTH
OPraHu3MOB, MOIYJISIUKA U SKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX

BO3JEUCTBUU
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buocepa — oOmeruranerapras o0ojouka 3emiid, TA€ CYHOIECTBYeT WIIH
cyliecTBOoBasa xu3Hb. YueHue B.M. Bepuaackoro o 6uocdepe. Obnactu 6uocheps
u e€ coctas. JKuBoe BemiecTBo orochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHUsl Ouocdeprl. OcobeHHocTH OHOCheEepsl  Kak
rio6anpHOM 3KocucTeMsbl. /luHamuueckoe paBHoBecue B Omocdepe. KpyroBopotsl
BEILECTB U OMOreoXHMHUYECKUEe IUKIBI (yrieposa, a3oTa). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3oHanpHOCTh Ouocdepnl. Ilonsrue o Ouome. OcCHOBHBIE OMOMBI CYHIH: TYHApA,
XBOWHBIE Jieca, CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, ITyCTHIHH,
TPONUYECKHE Jieca, BBICOKOTOPbs. KimMaTt, pacTUTENbHBIN U )KUBOTHBIM MUP OHOMOB
CyIIN.

CtpykTypa W (QYHKIHS XHBBIX CHCTEM, OIIEHKa HMX PECYpCHOTO MOTEHIHMada M

o6uochepHbIX QyHKINN
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DKOJIOTHYECKHE KPU3UCHl W WX NMPUYUHBI. Bo3neicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpeabl. OXpaHa Bo3ayxa. 3arps3HEHUE BOJHOW CpEJBbl.
Oxpana BOJHBIX pecypcoB. Pazpyiienne mouBbsl. OXpaHa TOYBEHHBIX PECYpPCOB.
W3meneHne kimmara.

AHTpPOTIOT€HHOE BO3JICUCTBUE HA PACTUTENIbHBIM W JKUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIC NPUHIUIIBI OXPAHBI MPUPOIBL.
Kpacubie xnuru. Oco0o oxpansemble npuponnsie Tepputopun (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHE TAPKU.

OcHOBHBIE TPUHUUIBI YCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA M IMPHUPOJBI.
PannonanbHOE MPUPOIONIOIH30BAHUE U COXpaHEHHE OMOJIOrMYECKOro pa3HooOpa3us

3eMin







