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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOil pabodeil mporpamMmbl
BOCTIUTAHHUS.

Yueonnii npenmer «buosorus» yrimyonéHHoro ypoBHs uszydeHus (10—11 xkmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOU obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yrayOIEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHATBHBIM M BBICIIUM OOpa3zoBaHuEM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX ¢ MpodopueHTanmen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HayyHOro 3HaHUA,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér nmpencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yaebHoro npeamera «buonorusy» Ha yriyOiaEéHHOM ypOBHE, ONpeaeseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpHUPOBAaHUE MO pasjeliaM U TeMaw,
pacmpeziefieHue Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPUIIPSJAMETHBIX CBS3€H, JIOTMKH Y4eOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Omaromaps 4yeMy [pPOCMAaTpPHBAEeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYyIOIlee  Pa3BUTHUE
OMOJIOTUYECKNX 3HAHWK, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 0Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOr0 OTHOIICHUS K OKpYXKarolled MpHupoaHON cpene. B mporpamme mo
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH y4eOHOTo mpenMera «buonorus» B peanuzaiuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynpraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESITEIbHOCTH O0Y4YarolUXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblil npeamer «buosorusi» Ha ypoBHE CpeAaHEro o0IIero oOpa3oBaHHUs 3aBeplIacT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCHIMpEHUE U yriyOJieHne 3HaHUM
00ydJaronmmxcsi O >KMBOM TMPUPOJE, OCHOBAX MOJEKYISIPHOW U KJIETOYHOM OHOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

W3ydenue yuebHOTO TipeaMeTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TOCIEIYIONIEMY TOJIYYCHHIO OWOJIOTHYEecKOro oOpa3oBaHUs B
By3aX M OpPraHM3aIHSIX CPEIHEro MPOQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro CoAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, TMOJYUYECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3lelioB OHOIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUSA O PACTCHHSX, JKMBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YelOBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKW3HH, JIOTOJHHUTEIBHO BKJIFOYCHBI OWOJIOTHYECKHE CBEICHHS
MPHUKJIATHOTO M TMOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nocieayomero Beibopa mpodeccun. BozMokHa Takke MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TOTYYCHHBIMHU 00YUYaIOIUMUCS TIPH U3y4YeHUH (HUZUKH, XUMUH,
reorpaduy ¥ MaTEMaTHUKH.



CtpykTypa mporpamMmbl 1Mo ydeOHOMY mnpenMery "buomorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUIo Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JIJISl )KUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3alluu,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHHs OWOJIIOTHYECKOTo pa3HOoO00pa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHOJIOTHN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJICKUIUHU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOy4yaroluXcsi MO OOTaHUKE, 300JO0THH, aHATOMMUU,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYuebubiii mnpeamer «buomorus» NpuU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKMX TEOpU M 3aKOHOB, WJCH, NPUHLUMUIIOB W TMPaBWJ, JEXKaIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, 3KOCHCTEMBbI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTMM, NMPUKIAJAHBIX AaCIEKTax
OnoJoruveckux 3HaHWM. (s pa3BUTHSA U NOJAEpkKaHHS WHTepeca 00yJarolmMxcsi K OMOJIOoTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPIKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIECHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyO€XkHBIX YUYEHBIX B PELICHUE BaKHEHIINX
OMOJIOTUYECKHX U KOJIOTHYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
O0y4JaloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HoOro paHra u NpuoOpeTeHHEe YMEHHI MCIIONb30BaTh 3TH 3HAHHS B ()OPMHUPOBAHUHM WHTEpECa
K omnpeaenéHHoi o0nacTu mpodecCHOHANBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, WIn K
BBIOOPY y4eOHOTO 3aBeIeHUS ISl IPOJAODKCHUS OMOJIOTHIECKOro 00pa3oBaHUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriyOn€éHHOM ypOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME  OOYyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaXx,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIMYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OHoJIOruy;

O3HaKOMJIEHHE  oOydyarolmuxcs ¢  MeTOJAaMM  [O3HAaHWs  KMBOM  TPUPOABL:
MCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHON U KIETOYHOM OMoJioruwy,
AMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJCOHTOJOTMM, D3KOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  IMPOBEIEHUs
OMOJIOTHYECKUX MCCIEeIOBaHUNH B JabopaTopuu M B IpHpone (HaONoJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIeHUE OOYYalOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIIUIO; MOIb30BAThCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OMOJOTMUM M COLHUAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YeJIOBEYEeCTBA; OIEHMBATh IOCIEIACTBUS
CBOEH J[eATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpupoiHOil cpenae, COOCTBEHHOMY
3IOPOBBIO U 3/J0POBBI0  OKPYXAIOUIMX JIIofel; OOOCHOBBIBAaTH U  COONIOAATH  MEPHI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEJCHNUS B MPUPOAE U oOecredeHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BbIYaWHBIX CUTYallUsX MPUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepHU30BaTh COBPEMEHHBbIE HAy4yHbIE OTKPBITHS B OO0JIACTH
OHoJIOrnH;

pa3BUTHE y 00YYAIOLINXCS MHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBaHUSIMH B OHOJIOTHH,
pelaeMbpIMH €10 ITpoOJIeMaMy, METOJIOJIOTHEH OHMOJIOTMYECKOTO HCCIIEAOBAHMS, MPOBEACHHS



SKCHEPUMEHTAJbHBIX HCCIEAOBAaHUM, pelleHUus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OHMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y 00y4aroIIMUXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPUpPOJE B LIEJIOM U K
OTHCNbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyJNbTypbl MOBEIEHHUS B NPUPOJE; MHTErPALlMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npruoOpereHne 00yJyaromuMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOIOIb30BAHUI
(coOnrosenue mpaBWJI TOBEACHHUS B MPHUPOJE, OXPaHbl BHJIOB, SKOCHCTEM, OHoc(hepsbl),
COXPaHEHUHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsl OKPYKAIOIIMX JroAed (COONMI0JeHus Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITCILHOCTH B
Ype3BbIYANHBIX CUTYALUsAX IPUPOAHOTO U TEXHOIC€HHOIO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOrMYEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYHYaIOUIMMUCA HHIAMBHYaTbHON
00pa30BaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyrolmeMy IpodhecCHOHATBHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUU C WHAMBUIYAIBHBIMU HHTEpecaMd M MOTPEOHOCTIMU
peruoHa.

OOwee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YIriyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).

OT6op oOpraHu3zallMOHHBIX  (QOpM, METOJOB H CPEACTB OOydYeHHs OWOJIOTHH
OCYILECTBIIICTCS C YUETOM CIELU(PHUKU €ro COJCpXkaHUs M HalpaBIEHHOCTH Ha IPOJOJDKEHUE
OMOJIOTHYECKOTO 00pa30oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(ECCHOHATBHOTO W BBICIIETO
oOpazoBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM pU OOYYeHHWH OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/IeHUE JIAbOpaTOpHBIX M MpakTHueckux pabor. Taike yuacTue oOydaromuxcs B
BBIIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTpeNieNsIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCoB HU
MECTHBIX TIPUPOIHBIX YCIOBHUH.

[Tpu BbIMOJIHEHHH 7Ta0OPATOPHBIX M MPAKTHUUYECKHX PAa0OOT HMCIOJIb3YyeTCs 000pYyIOBaHUE
Touku Pocra.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILIGKCHAs Hayka. KpaTkas wcrtopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HaueHue OuoIOTMUM B (POPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeid. 3HaueHHWEe OHONIOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpaHe
TIPUPO/IBI.

JdeMoHcTpannn

[Toptpersr: Apucrotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsI3b OHONIOTUU C APYTUMHU Haykamu», «Cucrtema OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHH3alus, CaMOBOCIIPOM3BEJIEHUE, Pa3qpaKUMOCTh,
M3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISILIUOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uoctepnsiil. IIponeccsl, npoucxoasimue B KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabGmrioneHue, mzMepeHue,
AKCIEPUMEHT, CHCTEMaTh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOM M HE3aBUCHMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOoBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToOB. [IpMUMHBI UCKAKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYecKkre cucTteMsly,
«CBo¥iCcTBa )XKUBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOEeHUE )KUBOTHOU
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUICHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUS COBPEMEHHON KJIETOUYHOM TEOPHUHU.

MeTtoapl MOJIEKYISIPHOM W KJIETOYHOH OWOJOTHH: MHUKPOCKOMUsS, XpomaTtorpadmus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,



KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @uKCUposanHvlXx Kiemok. DACKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvuaa muxpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JemMoHCTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmumpl U cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTbhl PAaCTUTENbHBIX, >KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTHL. Boga u €€ poip
KaK pacTBOPUTENs, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POllb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUleCTBa KIETKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphel OenKoBOW MoiieKyinbl. llepBuuHas cTpykTypa Oenka, MenTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN O0€IKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuapl, JuUcaxapuabl, OJIMrocaxapuibl W moiucaxapuabl. OOmui
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOICTBa YIiieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmoos.
Tpurnuuepuasl, Gochonunuasl, BOCKH, cTepouibl. buonornueckue QyHkiuu aumuaoB. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHULIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoOBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYKIe03uompugocghamul (HT®).CexBeHupOBaHUE JHK. Memoowt 2eHOMUKU,
MPAHCKPURIMOMUKU, RPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux Komniekcos. Komnvromepmwiti Ou3aiin U OpeaHuyeckuli CuHmes OUOMONEKY U
UX HeNnPUPOOHBIX AHATI0208.

JleMoHCTpan U

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIeBOJIOB», «CTpoeHHE MOJIEKYI
aununoBy, «HykinenHoBsle KUCIOTHIY, «CTpoeHne MosieKynsl ATD».

O6opynoBaHue: XuMU4ecKasi Iocyia 1 000py10BaHHe.

JlaGopaTopHnas pa6ora «OOHapyxeHHE OEJIKOB C MOMOIIbIO KAUECTBEHHBIX PEaKIUil».

Jladoparopnasi pa6ora «lccienoBaHne HYKJICMHOBBIX KHUCIIOT, BBIICTICHHBIX U3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue 1 QyHKIUM KJIETKH



Tunsl KIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KierouHas cTeHka OakTepuii W apxei.
Oco0eHHOCTH CTPOCHUS TeTepOoTpoPHOI 1 aBTOTPO(DHON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenrie U (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTkH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUla3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysus, oOnerduéHHas nudys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [Tomynponurnaemocts MemOpanbl. Pabota
HATPHUIl-KaJIMeBOro Hacoca. DHAOIMMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas creHka.
Crpykrypa v GyHKUIUU KIETOYHOW CTEHKU pacTeHUM, rpu0oB.

Huronnazma. Llutozons. Lutockener. [IBwxenue mutomiazmbl. OpraHoujbpl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIazmaTuueckas cetb (JIIC), anmapar ['onbaxwy,
JU30COMBI, UX CTpOCHHE W (QYHKIUH. B3anmMOCBSI3b OJHOMEMOpAHHBIX OPTaHOHIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTOpETUKYIyMa. Mexanusm Hanpaenrenus 6enkoe 6 OJIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymsspHBIN)
SHJOIIa3MaTH4ecKkuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmku. Moougurayus
benxos 6 annapame I'onvoocu. Copmuposka benxoe 6 annapame I onvoxcu. Tpancnopt BeniecTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kierounsriii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUHU, IIACTUIBL. [lpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GYHKIMM MHUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpanubie opranousl kinetku CtpoeHune v (yHKIUU HEMEMOpPaHHBIX OpPraHOHIOB
KJIETKH. Pubocomsl. IIpomesicymounvie Gunamenmol. MukpoduiiaMeHThl.
Axmunogvlemuxpoguiamenmol. MbIIEUHbIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HeMbIUUEUHbIX
knemox. Mukporpy6ouku. Knerounsiii neHTp. CTpoeHue U JABMKEHUE KI'YTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutorasMel. Llentpuons. berku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOECHHE M (DYHKIUH.
SAnepuslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHE XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpoMaTHMHa — TMCTOHBL. JJunamuxa s0epHol
0bon0uKku 8 mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAsh  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KJIeTKW», «CTpOEHNE PACTUTENBHON KIETKW», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

Jladoparopnasi padora «/3yueHne CTpOCHHSI KJIETOK Pa3TMIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanue miua3Mosn3a M JIETUIa3MOJIM3a B PACTHUTEIIBHBIX
KIIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NPeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacTue KucIopoga B  OOMEHHBIX  IpoIeccax.



DHepreTU4yeckoe obOecrneueHre KIeTku: mnpeBpameHnne AT®D B 0OMEHHBIX Ipolleccax.
@DepMeHTATUBHBIA XapakTep peaknuid KIETOYHOTO Merabonm3ma. dDepMeHTHl, UX CTpOeHHE,
cBoiictBa u mexaHusMm peiictBus. Kodepmentsl. Orinuns (EepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  beNKu-akTUBATOPBI ¥ OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTAaTUBHBIX PEAKIIHI OT pa3NIuYHbIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpraHMYECKHUX BellecTB B KieTke. DorocuHTre3. AHoKcuceHHwlll U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowjue nuUeMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponps xnopomnactoB B mporecce (potocunTe3a. CBeTOBass U TEMHOBAs
dazpl. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTb (HDOTOCHHTE3A.
Bnusiaue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHsI U UX HCIIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMW3MBI KaK OOBEKTHl OMOTEXHOJIOTMH W BO30YAHUTENH
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreTHYecKkoro obOMeHa. [loATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHUE, WM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpoleccax
ouonoruueckoro okucienus. Luknnueckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpeumyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPreTHIESCKOTO 0OMEHa.

JdeMoHcTpannn

[Toprpersr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTuueckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTay, «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopnasi pabGora «M3yueHune KaTaTUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
pUMepe aMHIIa3bl MIIK KaTanas3bl)y.

Jladboparopnasi pabGora «l3yuenue (QepMEHTAaTUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCUHTE3A U XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HacinencrBenHast uHpopMauus U peajm3anus eé B KIeTKe

Peakuuu matpudHoro cuute3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWH(opmanuu. ['eHeTWyeckWili KOj, €ro CBOMCTBA.
Tpanckpuniust — Matpuunblid cuaTe3 PHK. [lpuHIMNIBI TpaHCKpUNIIMKA: KOMITJIEMEHTAPHOCTH,
AHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsiusi akTUBHOCTH T€HOB Yy mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPoLeccoB B KieTke. KiieTounsiit romeocras.

Bupychl — HekJIeTouHbIe ()OPMBI KU3HA U OOJUTATHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OaktepuodaroB. Kuszuenmwiti yukn JHK-codeparcawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.



Bupychbie 3aboneBaHus uenoBeKa, JKUBOTHbIX, pactenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmezpayusa u ananuz 6onrvuux maccueos («bigdatay) cmpykmypruix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toptpetsi: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumer u cxembl: «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupych»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
mpoleccoB, nporekatonux B uHTepdase. [logroroska kinetku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUN (IPEMUTOTUYECKUN) MEPUOIbI
uHTep(ha3bl.

Marpuunsiii  cunte3  JHK -  permumkanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MexaHu3m
permukammu - JJHK.  Xpomocombl. Crtpoenmne xpomocoMm. Temomepsl U Telomepasa.
XpOMOCOMHBIII HA0Op KJIETKU — KApUOTHUIl. JMIIJIOUTHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
I'omonornyssie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpOLECCHl. THIIbI
muTo3a. Kapruokunes u nurokunes. buojgornueckoe 3HadeHHE MUTO3A.

Perymsmuss mMuToTHueckoro uukia kieTkd. I[Iporpammupyemas kierouHas ru0enp —
arornTo3.

Knerounoe siapo, xpomocombl, (pyHKIIMOHAIbHAATEHOMUKA. Mexanusmvl nponughepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugpposasn knemrka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OKU3HEHHBIM LUK KIETKW», «MHTO3», «CTpOE€HHE XPOMOCOMY,
«Permmukanus JTHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenapaTthl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnass paGora «HaGmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KojgoHnanbHbIe
OpraHU3MBl.

B3anMocCBA3p 4acTeld MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHU, OPraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe nemnoe. I'omeocras.

Tkanu pacrenuit. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKIMH M pacroIOXeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKUBOTHBIX TKaHEH: DJNHUTEIHANIbHAs,
COEIMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacHoIOKEHUs
TKaHEW B OpraHax *KMBOTHBIX U Y€JIOBEKa.

Opranebl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHUH. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeKa. DyHKIIMK OpraHOB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX M
MHOT'OKJIETOYHbIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COETUHEHUS
KOCTEH.

JIBuKeHHE OpraHu3MoOB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[[BU)KEHHE MHOTOKJIETOUYHBIX PpAaCTEHUW: TPOMHU3Mbl M HACTHHU.
JIBI>KeHNe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBILIIBI U UX paboTa.

IIntanue opranus3mos. Ilormomenue BOJbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMH. [luTaHue >KUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE NUIIECBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurtenbHbie
’kenesbl. [InieBapurenbHas cucremMa 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
NOBEpXHOCTh KIeTKU. KoxkHoe npixanue. JlpixarenbHasi mOBEepXHOCTh. JKabepHoe u JEroyHoe
JpIXaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHUs JETKMX II03BOHOYHBIX >XUBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTHJISIIIMH JIETKUX Y NITUI] 1 MIIGKOMHUTAIONINX. Perymnsiiust npixanus. JpixareiapHble 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHUs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOCHHSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BblfeneHus. DuibTpanus, cekpeuuss U obpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoOB BblAeNeHUsA. CBSA3b MOJOCTU TejIa C KPOBEHOCHOM
U BBIICTUTENBHOM cuUcTeMaMu. BplieneHrne y mO3BOHOYHBIX JKMBOTHBIX M yenoBeka. lloukw.
Crpoenue u ¢pyHKIMOHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y UEIOBEKA.

3ammra y OpraHu3MOB. 3alUTa y OJHOKJIETOUHBIX opraHu3zMoB. Cropsl OakTepuil U
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or Oone3neil. MMMyHHas cuctema uenoBeka. KIeTOUHBI M TyMOpajabHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit uMMMyHHUTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTh M peryisuus y OpraHusmoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U perynsauus y pacteHuil. PocToBble BemecTBa M MX
3HAYCHHUE.

HepBHast cucrema u peduexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedrnexc u pednexropnas ayra. besycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMopasibHast peryssinuss W SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4enoBeka. JKenesbl
OSHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleiicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHIOKPUHHOU cucteM. [ mmoranamo-runoduszapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHbBIE BOJIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHoOB
NIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHu pacTeHHI»,
«KopueBwie cuctembr», «CTpoeHue ctebdisa», «CTpoeHHE IHMCTOBOM IIIACTUHKWY, «TkaHuU
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiaenurenbHas cucreMa», «OHIOKpPUHHAs cucrteMay, «CTpoeHue MbIbl», «MIMMyHUTETY,
«Kumeunononoctasie», «CxemMa nUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHApun», «BHYTpeHHEE CTPOEHME J107K]IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHast cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEeHW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, YKUBBIC
AK3EMILISPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJICKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHUE Il JIEMOHCTpAalUy IIOYBEHHOI'O ¥  BO3AYIIHOIO IMTAaHUS PACTEHUH,
paclieruieHusl Kpaxmaia U OelkoB 1oj JeicTBHeM (epMeHTOB, 000pyAOBaHUE IS
JIEMOHCTpALIMK OIBITOB MO0 U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JladopaTropnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUS OPTAaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecroioro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYIISIHS, (pparMeHTalus, KIOHUPOBaHUE.

[TonnoBoe pa3zmHoxenue. IlomoBele kieTku, uiau ramersl. Meio3. Craguu Meiio3a.
[ToBenenue xpomocom B Meitoze. KpoccunroBep. buonorndeckuii cMbIci Meiio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe  pa3BuTHE. [ameToreHe3 y JKUBOTHBIX. [lo/moBble — Kene3bl.
OO0pa3oBaHue W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TOJOBBIX
KIIETOK.

OmnogoTBOpeHHE M AMOPHUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodnrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopgpozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). J{pobnenue.
Tunsl apobnenus. [emepmunupoganunoe u Hedepmunupoganuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TaCTPYJISALIUS).
3akiagka OpraHoB M TKaHEW W3 3apOABILIIEBBIX JMCTKOB. B3anMHOe BiIMsSHHE 4YacTel
pa3BUBAIOIIETOCS  3apojbliia (3MOpUOHATbHAS MWHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TIeHOB. BiusHne Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ Meramopdo30oM y O€CMO3BOHOYHBIX W TI0O3BOHOYHBIX JKUBOTHBIX.
buonorundeckoe 3HaueHUE MPSAMOrO U HENMPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPHl PEryislMM pocTa KHUBOTHBIX U uenoBeka. Craauu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKUBOTHBIX M yelloBeka. [leprosbl OHTOreHe3a dYeloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMmoHCTpauMu

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



Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHHE», «THUIBI OECIOIOT0 Pa3MHOKECHHS,
«Pa3MHOXEHHE XJaMHJIOMOHANbDY, «Pa3MHOKeHUE »HBIJIEHB», «Pa3MHOXKEHHE THAPBI»,
«Meto3y, «Xpomocomely, «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE CTaauu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHe», «Pa3zBuTHE MalCKOro
)Kykay, «Pa3zButue capanum», «Pa3BUTHe JATYLHIKWY, «/[BOITHOE OMIOIOTBOPEHUE Y HIBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JBYAOJbHBIX PAcTeHU», «KU3HEHHBIH LHKII
MOPCKOM  KamycTbl», <OKM3HEHHBIH LHMKI MxXa», <OKU3HEHHBIH LMK MarnopOTHUKAY,
«KU3HEHHBIN IIUKIT COCHBI.

OO6opynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SUIIEKIECTOK U CIIEPMaTO30U/I0B,
Mozeib «L{uKIT pa3BUTHS JIATYIIKU Y.

JlaGoparopnass pabGora «/3yueHne CTpOEHHsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnyeckasi padora «BpIsBIIeHME NPU3HAKOB CXOJCTBA 3apOJBIINICH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHHUS W pPa3BUTHs T€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
®pusa, T. Moprana. Ponbp oreuecTBeHHbIX Y4Y€HBIX B pa3BuUTUM reHeTuku. Paboter H. K.
Komnbiora, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TOHSATUSI U CUMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI, aJlIeIbHbIE
TeHbl, aJbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TreTEePO3UToTa, YUCTasl JIMHHS, THOPUIBI, TEHOTHUI, (GeHoTun. OCHOBHBIE METOAbl TCHETHUKH:
THOPHIONOTHYECKUH, IUTOIOTHYECKHUH, MOJICKYISPHO-TEHETUYECKUN.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIIMBAHUS.

JlabopaTopnasi pa6ora «J/[po3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemruBanue. [lepBeiii 3akoH MeHaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3aKoH
pacieruienust npu3HakoB. LluTonorudeckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TaMeT.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBIl ~ XapakTep — HacleJOBaHUSI.
Pacmiennenve npu3HakoB PU HEMIOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHus Mpu3HaKkoB. [{uTonornyeckre OCHOBBI TUTHOPHUIHOTO CKPEITUBAHMS.

CuenneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CiienyieHHOe HacleI0BaHNe
T€HOB, HAPYIIEHUE CLETUICHUS MEXAY F'€HaMu. XPOMOCOMHAasi TEOPHUS HACJIEICTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIH MEXAHHM3M OIPEACIICHUs Moda. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JAEHCTBHE T€HA.
MHoOXecTBEeHHbIN ajuienu3M. B3auMmopeicTBue HeayuleNbHBIX TI'eHOB. KOMIJIEMEHTapHOCTD.
Onucra3s. [Tonnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKMUBOTHBIX M YEJIOBEKa, a TaKxke
(U3HOIOTUYECKNX TMPOIECCOB, TIOBEACHUS W KOTHUTUBHBIX (yHkiui. [eHeTHmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3MMH — TApa3sUT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHUYeCKre acreKThl KOHTPOJISI M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIun B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.



JeMoHCTpauMu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«AHanu3upyollee cKkpenmBanue», «Henonnoe nomunupoBanuey, «CuerjaeHHOe HACIeI0BaHIE
MIPU3HAKOB y apo3oduibl», «I eHeTrka momnay, «Kapuotun yemoBekay, «Kapuotun apo3ohuisn,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJETb JJIS IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOpUIOB TIEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HAaCJICIOBAHUS IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/{pozodumna.

IIpakTuyeckasi pa6ora «/3ydeHue pe3yIbTaTOB MOHOTHOPHIHOTO CKPEUIUBAHUS Y
JPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
TPO30(HITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (eHotuna. VM3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKW. Buabl  U3MEHYMBOCTH:
HEHACJICICTBCHHAs M HACJICACTBEHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib cpeasl B popMUpOBAHUH MOIU(PUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunonHslil psn u BapuauudoHHast kpusas (B.
Horanncen). CBoiicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

I'eHoTunudueckas HW3MEeHUYMBOCTH. CBOMCTBA TICHOTHIIMYECKOM M3MCHYMBOCTH. Bubl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunaruBHass u3aMeHUMBOCTh. MeH03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIJaHUM T€HETHYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BH/IA.

MyTtanioHHass W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUH. SIIEpHBIE M IUTOIUIA3MATHYECKUE MYTallUH.
Comaruueckne W MoJOBble MyTauud. [IpUUMHBI BO3HUKHOBEHMS MyTaluil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psagoB B HacneacTBeHHoW wu3MeHunBoctd (H.M. BasunioB). BHesnepHas W3MEHUMBOCTH H
HACJEACTBEHHOCT.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopo8 6 HACIe008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoHCTpanuu

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

Tabmuel U cxembl: «BuIbl HW3MEHUHMBOCTHY, «MoAu(pUKAIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATUBHA  H3MEHUYMBOCTDY, «Meiio3y, «OM10I0TBOPEHUEY, «I'eHeTHUeCKHE
3a00JIeBaHUS YeIIOBEKay», «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(¢ororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJAMU H3MEHYHBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHON
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BApUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun uemoBeka. MexayHapoJHas NporpamMma HCCIEIOBaHHMS T€HOMa 4YeJlOoBEKa.
MeTobl U3Y4YEeHUS TEHETUKHU YETIOBEKAa: TeHEalIOTMYECKUi, OMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKuid. COBPEMEHHOE OMpeIeIICHUE
TE€HOTHIIA: [TOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Huciie ¢ nomouibro [111P-
ananm3a. HacneactBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETHUKH B



NPEIOTBPALICHUN M JICYEHUU T'eHETUYECKUX 3a00JieBaHUN YesnoBeka. MeauKo-reHeTH4ecKoe
KOHCYNbTHpOBaHHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEeKThI
UCCJIEIOBAaHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YelIOBEKa K (pU3MUeckoMmy u
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJI0BEKA K MATOJOTUSIM.

JleMoHCTpPauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a00JIeBaHUS YEIIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. YueHue H. U.
Bapunosa o LlenTpax mpoucxoIeHus 1 MHOrooOpas3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3/IaHMH COPTOB pacTeHUW U mopona >KUBOTHBIX. CopT, mopona, ImMTaMM. 3aKOH
TOMOJIOTUYECKHUX PsAOB B HacieACTBeHHOM m3meHunBoctd H. WM. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaTbHBIM.
Oranbl KOMOWHAIIMOHHON CeJieKuu. VcmbiTanue mpou3BoAuTeNei mo motoMctBy. OTOOp IO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()eHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMHUYCCKH MyTareHe3 KaK WCTOYHHK MYTAalHd Yy KYJbTYPHBIX (OPM OPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEICKIUH.

[Tonyuenne monumionnoB. BHyTpuBuaoBas rulpuausanus. bIM3KOPOICTBEHHOE
CKpelIMBaHue, Wiu MHOpuAUHT. Hepo/IcTBEHHOE CKpellMBaHKe, WK ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmonb3oBanwe rerepo3uca B ceneknuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruiogusi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIMH pacTeHUH u
JKUBOTHBIX. «3e1EHAsl peGoNOYUsLY.

CoxpaHeHHE U M3YYCHHE TCHETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHUN M WX JUKHUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCAe008AHUL, NepedosblX Uoell U
nepCcneKmuBHbIX MexHOI02UI.

JleMoOHCTpaLuu

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

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOTO00pa3us KyIbTYPHBIX PacTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECICTBEHHOM HW3MEHUYHMBOCTHY», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi padora «/3yueHre cOpTOB KyJIbTYpHBIX PACTE€HUH M MOPOJ JOMAIIHUX
JKUBOTHBIX.

JladopaTropnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikcekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENIEKIIMU PACTCHHH W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YJYacTOK, B TEIJTUYHOE
XO035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOTHA U CHHTeTHYECKAasi OMO0JI0THs

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauiMoHHAas OWOTEXHONOTHs: XJjebOoredeHue,



NOJIy4eHHEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. Mukpoouonornyeckuit cuure3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMUHOB.

Co3anue TEXHONOTMM M MHCTPYMEHTOB  LICJICHANPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUsI T€HOMOB C LI€JIBIO MOJy4YE€HHUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYaroIuecs B PUPoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass unHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PAaCTCHUM M KMBOTHBIX.
Kprnobanku. Comarnueckass rudpuausanus U comMarudeckuil smOpuoreHes. lcmonb3oBaHue
TalIONI0oB B CEINEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIIMS SIMLIEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCHEEHHBIX KYTbMYP.

XpOMOCOMHasl U T'€HHass MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAaHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBbI
XPOMOCOMHOM M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M HTUYECKHE MpoOIeMbl TI'€HHOU
WHKEHEPUH.

Menununckue o6uorexnosoruu. [loctrenomuas nudposas meaununa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIHM3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbsd. Mcmonp3oBaHME CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OnoumxeHepusi s pa3paboTku  (PyHIAMEHTaIbHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIA U
ckaddonarHTa U PeIIeHHs 33a]a9 ePCOHATN3UPOBAHHON METUIHEI.

Co3naHue BEKTOPHBIX BaKIUH C LEIbI0 OOECledeHnuss KOMOMHUPOBAHHOM 3aIllUTHl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJICKYISIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO OINacHbIe 3a00J1€BaHMsI YeJIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuubt u  cxemsl: «/cnoiab3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KieTouHass nHKeHepus», «[ ' eHHas NHKEHepUs».

JlaGopaTopHas paGora «/3yuyeHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKCeKypeust «bHOTEXHOIOTNS — BayKHEHIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1.3apoxaeHue u pa3BUTHE IBOJIOLHMOHHBIX NPeICTABJIEHUH B 0H0JIOTMH

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.

JBumxymue cuiael dBoronuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXKEHHS OPraHU3MOB, HAaclI€JICTBEHHAas H3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAHHUE,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndyeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopust SBOJIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. W. llImansrayzen, x. Xongeitn, J. K. benses.

Tabmuner u cxembl: «Cucrema >xuBoi npupossl (mo K. Jlunuero)», «JlecTHuna *uBbIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS MNPUCHOCOONIEHUH Yy pacTeHHd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. lapsunay, «Haxoaku Y.
HapBuna», «@Popmbl 60pb0Obl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue



KYJIbTYpHBIX (opM KamycThl», «[lopoabl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUX CHUJ 3BOIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOITIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Tomynsiuust Kak sJeMeHTapHas eAuHula 3Boytolu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETHYECKOT0 pa3Ho00pas3us v CTPYKTYphI MonyJysiiuii. MI3mMenenune reHooH 1a MOMyIsIuN Kak
3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus J[k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (QaKTOpbl (IBIXKYIIKME CHJIbI) HBOJIOUMH. MyTaIMOHHBIN mpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
YacTOT ajuleyie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u cireocmeus. Illpossnenue 3¢pghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyIsIui:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMbBI €CTECTBEHHOIO
oTtOopa: JIBMXKYLIUH, CTAOMIM3UPYIOUINM, pa3peiBatoliuii (qu3pyntuBHbIN). [lonoBoit otbop.
Bo3HUKHOBEHUE U 3BOJIOIMUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT OPraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUE
MPUCTIOCOOIeHH Y opraHu3MoB. ApomMopdo3sl U uanoaaantanuu. [Ipumepsl npucnocodieHnit
y Opranum3MoB: Mopdosorndeckue, QHU3NOIOTUYECKHE, OWOXUMHUYECKUE, IOBEICHUYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3yibTaT MUKPOIBOIIOLMHU.
Wzomsimust — kimoueBoil  gaktop BumooOpaszoBanus. Ilytm u cmocoObl BuA00OpazoBaHUS:
aionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttudpuanzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl HopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIMOHHOM OHoOjOrMM B pa3paboTKe HAayyHBIX METOJOB COXPAHEHUS
O6ropa3zHooOpaszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaLuu

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

Tabmuipe! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsnuoHHas cTpyKkTypa BUia,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,
«OKosornyeckas HM30JSLIMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpapuyeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI 1aypcKkoi», «[lomyasiroHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB M KepTB», «(Cxema [eWCTBHUS €CTECTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILIIECTBOBAHHEY, «MHIyCcTpHabHbII MEJIAHU3M», «Kusble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpenympexparomas oOKpacka >KHUBOTHBIX»,
«Puznonornueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Bunel-nBoitnukn», «CTpykTypa BHAa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILIEH,
«OKosornyeckoe BUI000pa3oBaHHE BHUAOB cHHUL», «llomummounsl pacrenuit», «KamycTHo-
peleuHblii THOPUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKIIMHM HACEKOMBIX, Yydella NTHUI] U 3Beper ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOIEHHM, yydena NTHUIl ¥ 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas paGora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThl



Metoasl n3ydeHuss MakpodBoJronnu. IlaneoHTonornueckre METOAbI U3y4€EHUS HBOJIIOLINH.
[Tepexonnbie HOpMBI U PUITIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue ¢uiopel U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emiau. BUabl-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHUTENBHO-MOP(OIOrHYecKre METOJbl M3YyYEHMs HBOJIOLMH.
['eHeTnyeckue MeEXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHMSI SBOJIIOIMOHHBIX HOBILECTB.
["'omostornyHble ¥ aHAJIOIM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBu3Mbl. MoneKyIsspHO-
TeHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YUCHHsS  HBOJIOIUH.
I"'omonoruynsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PHIIOT€HETUYECKHUX J1EPEBbEB.

XPpOMOCOMHBIE MYTaIlU1 U 3BOJIIOLIMSI TEHOMOB.

OOmme 3akoHOMEpPHOCTH  (TpaBWIIA)  JBOMKONMHU. [lpunyun  cmeuvl  yHKYU.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.

JdemoHcTpauMu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKHH Psill JIOIAAN», «APXEONTEPUKC», «3Bepo3yOnie
suepsl», «Crerouedansy, «Punnodurer», «CeMeHHbIE MAOPOTHUKNY, «buoreorpadudeckue
30HBI 3emin», «/lpelid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu 3MOPHOHATIBHOIO
pa3BUTHUSI  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOIMYHBIE  OpraHbI»,
«PynumeHnTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeJIOBEKAa W IIUMIaH3e», «[ IaBHBIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOITIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TepOapuu, MYJSKH HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. [IpouncxosxnaeHue u pa3BuTHe ;KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU >KU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepkeHue oneltamu @. Penn, JI. Cnamnannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATanbl HeOpraHuyeckoi »Bostony. [InaneTapHas (reosoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBatHas
runore3a A. W. Omnapuna, runote3a nepBuyHoro OynboHa Jk. XomjaeiHa, reHeTHyeckas
runote3a I'. Mémnepa. PuGosumsr (T. Yekx) u rumnoreza «vmpa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

Hctopuss 3emnnm u Meroabl €€ wu3ydeHus. lIckomaembple OpraHMYECKHE OCTaTKH.
'eoxpononoruss u e€ wmeronsl. OTHocUTeNnbHass M aOCONIOTHAsE ~ T'€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTIOXH.

HauanpHble sTanbl opranuyeckoil sBomonuu. [losiBieHrne M 3BOMIONUS MEPBBIX KIETOK.
Opomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE IMPOUCXOKACHUE BHPYCOB.
ITpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHW3MOB. DBO3HHUKHOBEHHE OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl PACTEHHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMH M 3aBOCBAHWE HUMHU CYIIN.
CemeHnHbIe pacTeHus. [IponcxokaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOTO Mupa. OCHOBHbBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KUBOTHBIC. J)KH3Hb B BOJIE. DBOJIIOIMUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOuii U penTHIvii.



[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHUE
0€CI03BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue *u3Hu Ha 3emiie 110 ApaM U MEPUOIaM: apXeH, MpOTEepO30H, MaIe030i, ME3030i,
KaifHo30M. OOmias XapakTepHCTHKa KIUMara W TeOJOTHYECKUX mpoueccoB. llosBinenune u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJe00pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB aTMoc(hephl.

MaccoBble BbIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocodeHHocTH. [Ipobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIMIBI KIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoHCTpanuu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. Y. Onapun, Jx.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxJeHus: xu3Hm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHMuecKon
3BOIIOLUNY, «l'eoXxpoHosornyeckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHoOT MyTéM cUMOHMOreHe3a», «CucreMa >KUBOW MPUPOIBD),
«Ctpoenmne Bupyca», «Apomopdosbl pacTeHuil», «PuUHHOPUTB), «OIHOKIETOUYHbBIE
BOZIOpOCIN», «MHOrOKJIETOYHBIE BoJopocinn», «Mxm», «llanmoporHukn», «l'0oceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApomMopho3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dYepBu»,
«UneHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «IIpecmbikaroniuecs», «[Ituisy,
«Muekonmrarone», «Pa3Butme KM3HM B apXeWcKoul odpe», «Pa3BuTme IKHM3HH B
MPOTEPO30OMCKON 3pe», «Pa3BUTHE KWU3HM B TAlNCO30MCKOM 3pe», «Pa3BUTHE KU3HH B
Me3030HCcKOil 3pe», «Pa3BuTHe KU3HM B KailHO30MHCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

OOGopynoBanue: TepOapul PacTEHW PaA3IUYHBIX OTMEJOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIETbHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBIX, MYJISIKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COeIMHEHUI B IEPBUYHOM aTMOchepe.

JlaGoparopHass padora «l3ydeHHME W ONHCAHUE HWCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3yueHne oOcCOOEHHOCTEH CTPOEHHS PACTEHUM pas3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONoOI0rul. MeTo bl aHTPOIOJIOTHUH.

CraHOBJIEHME TIPEACTABICHUI O MPOMCXOXKJIEHUU 4YENIOBEKA. PenurunosHele BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxozncrBo  uenoBeka ¢ JKMUBOTHBIMHU. (CHCTEMaTHMUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOp(]OIoruueckue,
IMOpHONIOTHYECKUE, (UZHOIOr0-OMOXUMHUYECKUE, TOBeAeHYeCKne. OTIMYus 4YeloBeKa OT
KUBOTHBIX. [IpsAMOXO0XKJIEeHE U KOMIUIEKC CBA3aHHBIX C HUM IMPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

JBuwxyme  cuibl  (QakTophl)  aHTpONOreHe3a:  OWOJIOTMUYECKHE,  COI[MAJIbHBIE.
CooTHolleHne OMOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OcCHOBHBIE CTaJNU aHTpoIoreHe3a. PanHMe 4enmoBekooOpa3Hbie 00e3bsHBI (MPOKOHCYJIbI)
U paHHUE TOHTHJIBI — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JIOAeH. ABCTPATONUTEKH —



JIBYHOTHE MpEIKu JroAeil. YeloBek yMesbld, MepBble M3rOTOBICHUS OpyIuid Tpyna. YemoBek
MPSIMOXOJISAIINI 1 TIEPBBIN BBIXOJ Jtojiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —
o0uIMii mpeoK HeaHJePTaIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOro. YenoBek HeaH epTaibCKuit
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YemoBeK pa3syMHBIH COBPEMEHHOIO THUIIA, JNEHHCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u naneoreHoOMUKa.

OBOJIIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBII OTOOp B MONYJSALUAX 4YEJIOBEKA.
Myranuonsslit porecc U noaumopdusm. [lomynsoHHbIe BOIHBI, Ipeil() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYIISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHAsl (9KBAaTOpUAJIbHAS), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH pacceeHHs 4YeloBeKa M0 IulaHere. EnumHCTBO 4enoBedyeckux pac. HayuHnas
HECOCTOSITENIFHOCTh  pacu3Ma.  [IpHCIOCOOICHHOCTh  4YelNOBEKa K  Pa3HBIM  YCIOBUSM
OKpyXkaroliel cpeabl. BiausHue reorpaduueckoi cpenbl U Jpeiida reHoB HA MOpPGHOJIOTHIO U
(U3HOJIOTHIO YEIOBEKA.

MexaucuuruimHapable  MeToAbl B (u3nyecko (OMOJOrMYecKoi) aHTPOIMOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJl€OAHTPOIOJIOTHSI  YEJIOBEYECKUX  IOIMYJIALHUM.

buocomnuanbabie HCCIIEIOBAHUS MIPUPOBI yeJI0BeKa. Uccnenosanue
KODBOJIOIIMUONOIOTHYECKOTO U COLIUAIBHOTO B YEJIOBEKE.
JdeMoHcTpannn

IToprpetsr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meroabl aHTpomosiorum», «l'OJIOBHOH MO3r  YelloBeKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT MIHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonuTek», «4enoBek ymenblit», «HenoBek NpsiMOXOAIIM», «JleHUCOBCKUM YelI0BEK»
«Heanpepransup»y, «KpomanboHusl», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

ObopynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHallbHONW KyJIbTYphl IPEIKOB
YeJoBeKa, penpoAykiuu (dotorpaduu) KapTUH C MHUQPOJIOTHYECKUMH U OUOIeHCKUMHU
CIOKETaMH ITPOUCXOXKJICHUS YeoBeKka, (oTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET 4eJIOBEKa, MOJIEb Yepera 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3ydyeHue 3K0JOTHYECKUX aJalTallUi YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAAOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue U pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pazgensl um 3amaun skonoruu. CBs3b
AKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. I[loneBbie HaOMOIEHNSA. DKCIIEPUMEHTBI B 3KOJIOTUU: TMPUPOJIHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOTHMA. MOHUTOPUHT OKPYXAaolIe Cpesbl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HAaueHUE DKOJOTMYECKMX 3HAHUHM JUIS 4ENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H YeJIoOBEYeCTBA C MNpuUponod. POpMHpOBaHME SKOJOTUYECKOHM KYJIbTYpbl W
HKOJIOTMUECKOM IPAaMOTHOCTU HACEJICHUS.

JleMoHCTpaLun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxemsbl: «Pazfensl 3koa0run», «MeToabl 3KoIorun», «CxemMa MOHUTOPHHTA
OKPYKaIOIIEeH Cpeby».

JlaboparopHasi padora «/3yueHre METO0B 3KOJIOTMUYECKUX UCCIECOBAHUNY.



Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonornyeckne (akTopel U 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoIornueckux ¢akropos. [Ipasuno munumyma (K. npenrens, HO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OpPraHU3Mbl. DKOJIOTUYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IIO
OTHOILIEHHUIO K cBeTy. CUrHaibHas pojib cBera. @oTonepuoiu3m.

Temnepatypa kak sKkonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonoruueckuil ¢akxrop. [IpucnocobneHuss pacTteHUid K MOAJIEPKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. llpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl OOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIIyOWHHAs
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucnoco0aeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEAaX.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnioco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSAM YCIOBUH JKU3HU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHbsie Gopmbl
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOMO03 u ero (opmel. [lapasutusm, Koomeparws, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduyeckue  B3amMoOJIEHUCTBHS  (TONMUYECKHUE,
dopuueckue, (adpuyeckue). 3HaueHUE OMOTHYECKUX B3aUMOJEHCTBHUM JJIS CYIIECTBOBAHUS
OpPraHu3MOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOT'O HCKIIFOUEHHUS.

JleMoHCTpaLuu

TabGnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOIOTHUYECKHE
IPYMIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «T€MIOKpOBHBIE JKUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «Du3HONOTHYeCKHe aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue put™Mbl», «KusHeHHble HOpPMBI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«OKOCHCTEMa IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro Jiecay, «llemu murtanus»,
«XuiHuvectBoy, «Ilapazutusmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repbapuu pacTeHUH W KHUBOTHBIX, MPHCIIOCOOJEHHBIX K BIIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repOapuM M KOJUIEKIHUU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, uyuyena NTUI W 3Beped, repOdapuM pacTeHUH, OTHOCIIIUXCA K THUrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX,
oOHuTaIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PacTeHUH M KUBOTHBIX, 00JaJaI0LINX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJJIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIIEKIUHU KHUBOTHBIX,
YYacCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BITUSTHUIO CBETa.

Jladoparopnasi paGora «BbIsBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHUIO
TEMIIEPATYPBI».

JlabopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cUcTeMa.
Ponp HeomHOpOaHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OMOJIOTHH BUAOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpPbI HOMyJisiiuii. OCHOBHBIE TOKA3aTENH MOMYJISINH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PAacTHAasi M I0J0Bas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojorudeckas CTpykTypa nomyisuuu. OLeHKa YHUCIEHHOCTH MOmyisiuu. JuHamuka
NONYJSIUUU U €€ peryysanusa. buotnueckuil noTeHuuan nonyiauui. MoaenanpoBaHue TUHAMUKA
nonyisiuud. Kpusble pocta uyucienHoctu mnonyisuuu. Kpusbsie BbDKHMBaHus. Perymsius
YUCIIGHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (r- u K-crparerun).

[TonsitTue 00 »sKojoruueckoi Humie Buga. MecrooOutanue. MHoromepHas MoOJEb
skosornyeckor Humm/x. M. Xatuuncona. Pazmepsl 3xonorndeckoit Humu. lloteHunanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema momyssuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUHU.
DKOJIOTMYECKUE HKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmoruueckue WHBa3UHU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaL Ul

[Toptpet: Ix. U. XaTunHCOH.

TaOmuIel 1 CXeMBI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONYIsuny, «IIpocTtpaHncTBeHHas
CTPYKTypa nonyiasiuun», «Bo3pacTHble mnupaMuapl HOMymsnuu», «CKOpPOCTb 3aceineHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mojens skonmornueckord wumm k. U.
XaT4MHCOHAY.

Ob6opynoBanue: repdapuy pacTeHHH, KOJUICKIINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacCTeHUN K PACCECHUIOY.

Tema 9. Jkos0rus cood1ecTB. IKOJOrH4eCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHU3MamMH B
OuoreHo3e.

Okocuctema kak oTkpeiTas cucrema (A. k. Tencnm). DyHKUHOHANBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTbI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypOoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue 00Kk 3KocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopot BewiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yuces, OMoMacchl U SHEPTUHU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @rykmyayuu. HarpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBoO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoansle 3KOCHCTEMBL. JKOCUCHEMbl 03EP U peK. DKocucmemvl Mopell U OKEeaHos.
OKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasmuuus mexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuYEHHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUN  OpraHU3MOB B
sKocucTeMax. Poabs kackaonozo s¢ghghexkma u 6u008-30upuxamopos (Kiouegvix 6ud0s) 6
@ynxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OpPraHU3MOB, NOMYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPOIOTE€HHBIX BO3ACHCTBUM.



Mexanusmbl  6030elicmeusi  3aepsA3HEHUll  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHUECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo10JIOTusl MOHUTOPHHIA €CTECTBEHHbBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JeMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLEHO3a», «DKOCUCTEMA IIMPOKOJIMCTBEHHOI'O JIECay,
«DJKocucTemMa XBOMHOro Jeca», «DyHKIHMOHAIBHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemm mnurtaHus (macTOWINHAS, JETPUTHAS)»,
«DKOJIOTHYECKas MpaMUIa YHCeT», «IKOJIIOTHUECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupampia sHeprun», «OO0pazoBaHue Oosiota», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Tociie moxkapa», «IKOocucTeMa o03epay, «ArpoueHos», «KpyroBopoT BemIECTB M IMOTOK
SHEpruu B arpoueHoser, «lIpumepst ypOoskocucTem».

OOGopynoBanue: repOapul pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yyuyesia NTHI[ U 3BEpew,
repOapuu KyJIbTYpHBIX U AUKOPACTYLIMX PACTCHUH, aKBapUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcanue ypOOoIKOCHCTEMBD».

JlaGopaTopHas padora «/3yyeHue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHUX B
Pa3HBIX 9KOCHCTEMAX.

IKCKypeusi «IKCKypcHs B TUIWYHBIN OnoreoneHo3 (B AyOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JIOJIbHBIN UM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKCKypeust «KCKYpPCHsl B arpo3KocHcTeMy (Ha MOJIe MU B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapHas o6osjo4yka 3eMiM, TJe CYIIECTBYET WM CYIIECTBOBaja
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTn Ouochepsl Kak riodambHON
skocucTeMmbl. JluHammyeckoe paBHoBecue B Ouocdepe. KpyroBopoTel Bemiects U
OHOoreoXMMHYECKHE HUKIIBI (Yriieposia, a30Ta). PUTMHUHOCTD siBIIeHUH B Ouocdepe.

3onanbHOCTh Ouochepsl. [TonsTe o 6nome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIIMUECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

Crpyktypa M YHKIOHS JKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TIOTEHIHAA |
6uocepHbIX QYHKIHUI.

JleMoOHCTpaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «['eocdepst 3emmmy, «KpyroBopot azora B npupojae», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopot kuciopoaa B npupozae», «KpyroBopot BoJsl B PUPOAE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslit Jnec», «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJIornyeckre KpHU3UChl M WX Npu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeasl. OXpaHa BO3ayXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KiuMaTa.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTENHHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie ipupoaubie Tepputopun (OOIIT). boranudeckne caapl U 300JI0THYECKUE
HapKH.

OCHOBHBIE IPUHIUIIBI YCTOWYMBOIO PAa3BUTHS YeJIOBEYECTBA U MpUpoAbl. PannonansHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnu. OOmme



3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3nca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvnvle ungopmayuonusie
cucmemyl, obecneuusarouwue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooo8 Hopbovl ¢ OHUONOBPENCOECHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JemMoHCcTpauMu

Tabmuubl w  cxembl: «3arps3HeHue atMocepb», «3arps3HeHue THIPOCheph»,
«3arpszHenne 1mouBbl», «llapHuxoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOPUNY, «MOJEeNIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: (ororpadguu oxpaHSEMbIX pacTeHHM W >KUBOTHBIX KpacHoil kHHUTH
Poccniickoit @enepanun, KpacHON KHATM perHoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JTMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B cTpyKkType AMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbI 10 OMOJOTHUU BBIJCIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOMPEJEICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJNIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOEXKJIEHUM JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTHYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTUYECKOTO0  OOpa3OBaHMsI, Haauuue NPABOCO3HAHUS  DKOJIOTHUYECKOH  KYJIbTYpHI,
CcnocobHoCmu cmagums UEIN U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTUTAIOTCA B €AHHCTBE
y4eOHOM U BOCHUTATEIHHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, MATPUOTU3MA U
YBXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJdulUsaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoi denepauun, NpUpoOaE U OKPYKaIOIIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U OMNbITa AEITEIBHOCTA B MPOLECCE peain3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHOMN IEATEILHOCTH, B TOM YUCJIE B YaCTH:

1)rpasxkaaHckoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YarOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMW ACSITEIHHOCTU MPHU CO3JAAHUHU YUCOHBIX IMPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE YYHUTHIBATH B  CBOMX JICUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJCH ¢ pasHBIMU yOEXKIECHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUeOHBIX,
MO3HABATEIIPHBIX W HCCJIEIOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHOUW W BOJIOHTEPCKOM IEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHOM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUIEHHE K TPUPOJHOMY HACIEAMI0 U TaMSATHUKAM MPUPOIBL,
nocTikeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHHUCKUX YYEHBIX B CTAaHOBJIIGHHE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHS OMOJIOTMY B TIO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujelHas yoex1€HHOCTh, TOTOBHOCTH K CIYEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUSl, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTeH CeMEWHOM XKM3HU B COOTBETCTBUU C TPAAULIUAMH HApOIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

NOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS JKUBOU MPHUPOIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIICEHUE MPOSIBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHKE U peann3alys 3J0pOBOro U 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJTIO/IEHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHUMaHWE IIEHHOCTH TMpaBWJI HMHIWBUAYAIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MIOBEJICHHS B CUTYAIUSX, YTPOKAFOIIUX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJIECHUS aKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKylO
NeSITebHOCTD;

MHTEpEC K pa3iuyHbIM chepam npodheccuoHaTbHON AedTeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOP OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: MpUOOpETEeHHE OIbITa IIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIbI;

0CO3HaHME TMT00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0iIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpETaeMble MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIIeHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (cOOI0AeHNE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATbCS HMHU B
[IO3HABATEJIbHONM, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMSA:

Cc(OPMHPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HAyKM M OOLIECTBEHHOW IPaKkTUKH, OCHOBAaHHOIO Ha JAMAJore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKOM KYJIBTYphI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpy KarolieM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeJNOBEeKa U OO0IlecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS pa3BUTHsI MEIAMLMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA MYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO IPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISX MOBBILIEHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAlLIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, FOTOBHOCTH OCYILECTBIATh NMPOECKTHYIO U
HCCJIEIOBATEIBCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yibTaThl OCBOCHUS y4ueOHOro mpeamera «bHONOTHS» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIE
(MeXMmpeIMeTHBIC) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBIIGHUE, TIPOIECC, CHCTEeMa, HAy4YHBIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleOBaHUEe, HAOIIOJEeHUE, HW3MEpEHHUe, SKCIEPUMEHT M Jpyrue);yHUBEpcaibHbIE
yueOHbIe JeicTBUS (TMO3HABaTeIbHBbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECTIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIuXCs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE AEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero oOmero oOpa3oBaHHs Yy
oOygatromerocss Oyayr copmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE IEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4e€OHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIC ACHCTBHSI, COBMECTHAS ICATEITHBHOCTD.

MetanpeameTHbie pe3ylbTaThl OCBOSHHUS MPOrpPaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1)0a30Bble JIOTHYECKHUE e CTBHS:

CaMOCTOSITENIbHO (POpPMYJIMpOBaTh U aKTyaJU3UpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMMU, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
MOHITHUM (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTHMMHU MTOHATHSIMH);

OTIPECIIATh IEMM JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKHUE TOHSTHS JUIsi OOBSICHEHUsS (AaKTOB W SIBJICHUW HKHBOU
PUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, IO AaHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSIX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILICHUN B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUHIl pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabarhIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIESATCIBHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEJISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPAadOTy B YCJIOBHSX PEATBHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30Bble HCCIeA0BaTEIbLCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON W TPOCKTHOW JESITeILHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOHCKY METOJIOB
PEIICHHS TPAKTUICCKHUX 33]a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh Pa3jMyYHble BUABI ACSITENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B yYEOHBIX CHTYalHsIX, B TOM YHUCIE MPHU
CO3aHUH YUYEOHBIX U COIIMAIbHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJIeTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4W B 00pa30BATEbHOW JACSITEIBHOCTA M
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUMNoTe3y €€ pelleHHs, HaXOIUTh apryMEHTHI IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIONYYEHHBIE B XOJ€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT,

OCYIIECTBIIATH IEJICHANIPABICHHBIN IMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
npohecCHOHATLHYIO CPey;

YMETh IEpPEeHOCUTh 3HaHWs B I[IO3HABATEJbHYI0O U  MpaKTUYEeCKyl0  obsactu
KU3HEJEATEIILHOCTH;



YMETbh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUTMHAJIBHBIE IMOAXOAbl M PELIEHMs, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIue aJbTepHATUBHbIE PELLICHHUS.

3) padora ¢ nngopMmanmeii:

OpPUEHTUPOBAThCSI B PA3IMYHBIX MCTOUYHUKAX HH(pOpMalUM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEparype, OMOJOTNYECKUX CIIOBApsIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (HoOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMynHupoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS Pa3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYI (OpMYy NpEACTaBICHUS OHOIOrHMYECKON
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbII S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOrHYECKOH
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJeTh HABBIKAMU PACHO3HABaHUS M 3alIMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1)oomenne:

OCYILECTBIIATh KOMMYHMKAIIUU BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYXKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUTBhIBAaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAsA AeATEJbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYalIbHOW pabOThHl Ipu
peleHn OMONIOTNYEeCKOl MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS P pelIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UjeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTh M KOOPAMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHHIO: COCTAaBIIAThH IUIAH JEHUCTBUH, pACIpPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOIIUN pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OnJiaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

1)camoopranusanus:



UCMOJb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIEM M HUX pEUICHUs B
KU3HEHHBIX M YUE€OHBIX CHUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K >KMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIBHO OCYILECTBIISATh [103HABATEIbHYIO JEATEIBHOCTD, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATENbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IMPOKOM PYIULMH B Pa3HbIX 00JIACTSIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPH aHAJIU3€E PE3yJIbTaTOB JEITECIbHOCTH;

3)npuHsATHE CeOs1 M APYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJ0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJnE€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
O6uonorun. OHM BKIIOYAIOT: creuupuyeckue g OWOJIOrMM HAaydHbIE 3HAHUSA, YMEHMUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAlMd U MPEeoOpa3OBaHUI0 3HAHHM, BHJbBI
JESATeTLHOCTH IO TOJYyYEHUIO HOBBIX 3HAHUM U WX MPUMEHEHHIO B PAa3IUYHBIX Y4YCOHBIX, a
TaK)X€ B PEAIbHBIX KM3HEHHBIX cuTyalusx. [IpeameTHsie pe3ynbTaThl MPEACTABIECHBI IO 0/1aM
U3YYEHHUS.

[IpenmerHble pe3ynabTaThl OCBOCHUs ydeOHoro mnpeamera «buornorus» B 10 knacce
JOJI’KHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJIi OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, B TO3HAHWU 3aKOHOB TPHUPOABI M
pelIeHrur IpoodiieM PalMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJE POCCUNCKUX U 3apYyOEIKHBIX
Y4EHBIX B Pa3BUTHE OHMOJIOTHH;

BJIQJICHUE CHCTEMOH OWOJIOTMUECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATaoIIne
OMOJOTHYECKHE TEPMHUHBI U TOHATHUS (PKU3Hb, KJETKA, OpraHu3M, METa0OoJu3M, TOMEocTas,
CaMOperyJsiys, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1meHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEePBOTO MOKOJICHHSI, PACUICTUICHHS], YUCTOThI TaMeT, He3aBUCUMOro HacnenoBanus [.Mennens,



TOMOJIOTUYECKHX PSJOB B HAcleACTBeHHOW u3MeHumBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUS, UCIOIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHMAX JKUBBIX O0BEKTOB (OMHCaHUe, U3MepeHHe, Ha0Ir01eHUE, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HMcCie OakTepuid, rpuOOB, pacTEeHHH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HENCSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pACTCeHWH, >XHUBOTHBIX H
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BENIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHe3a, sMOpuoreHe3a, MocTIMOPHOHATBLHOTOPA3BUTHSA, PA3MHOKECHHUS,
MHAMBUAYAJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T'€HOB, I'ETEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OpPTraHOWJAMH KJIETKH U WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIUSMHU, MEX]y OpTaHaMU U CUCTEMaMHU OPraHoOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M MX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M HX
GyHKIUSAME, MEXAY JTanmaMu oOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalmaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKA3aTelIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4d, BBISBISATH NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKHMMH TpOIeCCaMd U SBJICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MpPaKTUUYeCKHue pabdoThl, coOMI0NaTh MpaBUiia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, NPOBEPATh HUX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATH OJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yYMEHHE y4yacTBOBaTh B ydeOHO-HCCIeI0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHE OILIEHUBATh OJTHYECKHE acCIeKThl COBPEMEHHBIX WCCIEIOBaHUI B 001acTH
OuoNoruu M MeIUIUHbl (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HalpaBIEHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHambHON AEATEIBHOCTH B
o0racTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO035MCTBA, THIIEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh IMO3HABaTEeNbHBIH HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJOTHMYECKOTr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOPEecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B MO3HAHWU 3aKOHOB
NPUPOJIBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeTOBEYECTBA, a TAaKXKe B PEHICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJle POCCHUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKMX 3HAHUMU, KOTOpas BKIIOYAET ONpeAeNieHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuxX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonronHass Teopust Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomonuu), ydeHus (A. H. CeBeproBa — 0 myTsX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubOuxa,
9KOJIOTUYECKOW MUPaMUJIBI SHEPTHH ), TUOTE3bI (runote3a «mupa PHK» V. I'nnbepra);

YMEHHME BIJIAJ€Th OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHCAHUE, H3MEpPEHUE,
HaOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS U OLIEHKH aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouoctheppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0oTOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUN
Ha reHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHUs, YepeIOBaHuUs
HAIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIOIHH, ABIKYILIUMU
CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCHCTEM M IMPHUCIOCOOJICHUAMU K HHUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOJEHHOCTh BUI0B
K cpene obOutaHusi, aOMOTHUYECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOICHHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl J0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsI MHOrooOpasusi BUAOB M 3KOCHCTEM KaK YCJIOBUS COCYILIECTBOBAHMSI IPUPOJIBI U
YeNI0BEUeCTBa;

YMEHHME pelaTh OUOJIOTHYECKUE 3a7aud, BBISBIATH NPUYMHHO-CIIEICTBEHHBIE CBS3HU
MEXYy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpOIleCCaMd U SBJICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTAOOpPAaTOpHBIE M MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIbHBIMUA CPEACTBAMH,
bopMynupys LeNb UCCIeI0BaHuUs, aHAIM3UPOBATh [TOJIyYE€HHbIE PE3YJIbTAThl U J€J1aTh BBIBOIBI;

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIeN0oBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HBIX OOIIECTB, M MYOJHMYHO MpPEICTaBIATh
MOJTy4YEHHBIEC PE3YJIbTAThl HA YYEHUUYECKUX KOH(PEPEHIIMSIX;

YMEHHME OIIEHMBAaThb THUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKHU3HHU, UEIOBEKa U
4eJOBEYECKHX pPac, O IMPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPeAOTBPALICHUs INI0OATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaTIbHON IeATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW IMPOMBINIIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEecKOro o0pa3oBaHMsS B OpPraHU3ALUAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHnuepasieioB u KoanuecTBouyacoB
n/m TEMNIPOrpaMMbl Bcero  Kontpoabnbiepaborsl  IIpakTnuyeckuepadoThl
1 buonoruskakHayka 1
2 JKuBble CUCTEMBI I UX U3YUYCHUE 2
3 buonorusikinerku 2 0.5
4 XuMHYeCKassOpraHu3ausaKIeTKI 10 1
5 Crpoenune u GyHKIMHUKICTKH 8 2
6 OOMeH BelecTB U MpeBpalieHue 9 1
SHEPrUu B KIETKE
7 HaCJ'Ie,I[CTBeHIfaH uHbopMaIus u 9 0.5
peanu3anus e€ B KICTKe
8 JKY3HEeHHBIH M KIIKIETKA 6 1
9 Crpoenrne u GyHKIMHOPTaHH3MOB 17 1.5
10 PazmHoxenue u ] 15
pPa3BUTHUEOPTAaHU3MOB
I'eneruka — Hayka o
11 HAaCJIE€OCTBEHHOCTU U 2 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHUHACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYNBOCTH 6 1
14 ['eneTukauenoBeka 3 0.5
15 Cenekiusioprani3mMoB 4 1
16 buorexHosnorus u 4
CUHTETHUYECKasIONOIOT U
17 Pe3epBHOEBpEMSI 1
OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOTPAMME




11 KJIACC

Ne HaumenoBanuepasae/ioB u KoJunuecTBoyacoB
n/n TEMIIPOrpaMMbl Bcero  Konrtpoabnbiepadorsl  IIpakTnuecknepadornl

3apoxaCHUE U pa3BUTHE

1 3BOJIIOLIMOHHEIX 4
MPEJICTaBICHU B OMOJIOTUI

) N.[.I/IKpOBBOJIIOI_II/I}I u 14 ’
eépe3yabTaThl

3 MaKpOBBOHI-OI_[I/I}I u 6
e€pe3yNbTaThl

4 [Ipoucxoxnenue u pa3BuTue 15 15
JKU3HU Ha 3emJie

5 IIpoucxoxneHneuenoBeka — 10 1
AHTPOIOTEHE3
DKoJorus — Hayka o
B3aUMOOTHOIIECHHUSAX

6 OpraHu3MOB U 3 0.5
HAJOPraHU3MEHHBIX CUCTEM C
OKpYXKarollen cpeoi

7 Opranusmsl U cperaoduTanus 9 1.5

8 OKOJIOTUSBU/IOB U MOMYJISLUI 9 0.5

9 DKOJOTUSACO00IIIECTB. 12 05
DKOJIOTHYECKUECUCTEMBI

10 buocdepa — 6
rI100anpHasdIKOCUCTEMA

11 UenoBek U okpyxKaromascpesa 6

12 PesepBHOEBpems 8

OBUIEE KOJIMYECTBO YACOB 102 0 75

I10 ITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne Temaypoxka KosunyecTBo4acoB Oobopyn

n/n Bcero Konrtpoabnsiep IIpakrnyeckue OBaHHE
a00ThbI padoThI
buonorus Kak KOMIUIEKCHas HayKa H

KaK 4acTh COBPEMEHHOT0 00IIecTBa

JKuBrle cuCcTEMBI U UX CBOMCTBA 1

[S—y

YpoBHEBasIOpraHU3alUsHKUBBIXCUCTEM

Hcropust OTKPBITHSA U U3yYEHUs KIIETKU.
Knerounasteopus

AW N

Meroasl MOJIEKYJISPHOM M KIETOYHOH
owomornu.  IlpakTnueckas  pabota
«3yueHue METO/I0B KJIETOYHOU
OMOJIOTHH (xpomarorpadusi,
anekTpodopes, g depeHnnaIbHOe
uentpudyruponanue, [1LP)»

6 XHUMHYECKUNCOCTABKIETKI 1

MuHepasbHbIe BeIIECTBA KICTKH, HX
OuoJIornYecKas poJib

Opranuyeckne BeIIECTBA KIETKH —
OemnKu. JlaGoparopHas pabora
«OOHapyxeHHe O€JIKOB C TOMOIIbIO
KayeCTBEHHBIX PEaKIHiD»

CaoiicTBa, kiaccudukanus U QyHKIUUA
OesKoB

Oprann4ecKkreBeecTBaKIETKH —
YTJIEBOIBI
Oprann4ecKkreBeecTBaKIETKH —
JIUIH B

10

11

Hyxneunnosbie xucnorel. [IHK n PHK.
JlabopaTtopHas paborta «MccrmenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIIETOK PA3JIMYHBIX OPTaHHU3MOBY

12

Crpoenune u ¢ynkuuun ATO. [pyrue
nHykieosunrpudocdarsl (HTD)
CexBeHHpPOBaHUE JIHK. MeTtonasl
14 T€HOMUKHU, TPAHCKPHUIITOMUKH, 1
IIPOTEOMUKHU

13

15 MeToabICTPYKTYpHOUOHOIOT U 1

16 THUIBIKIIETOK. 1
[IpokapuoTnyeckaskiieTka

CrtpoeHne »YKapUOTHYECKOH KJIETKH.
17 [Ipaktnueckass  pabGora  «M3yueHue 1 0.5 TP
CBOWCTB KJIETOYHOU MeMOpPaHbI»

18 IToBepXHOCTHBINAIITIAPATKIIETKH 1




19

OnHoMeMOpaHHbIE OPraHOM[bI KIIETKH.
[Ipaktuyeckas  pabora  «V3yueHue
JBYDKEHUS LIUTOILIA3MBI B
PaCTUTEIBHBIX KIETKAX»

0.5

TP

20

21
22

23

[TonryaBTOHOMHBIE OPraHOM]IBI KJIETKH:
MUTOXOHJIPHH, MJIaCTUBIL.
JlaboparopHnasi pabora «lccnenoBanue
1asMoiuM3a W Jelja3Moiid3a B
PACTUTENBHBIX KIETKAX)

HemeMOpaHHbIeOpraHOUIBIKIETKH
Crtpoenue u pyHKIHUSIPA

CpaBHuTeIbHAS XapaKTEePUCTHKA
KIeTOK  dykapuor.  JlaGopartopHas
pabora «M3ydeHHe CTpPOSHHS KIETOK
PA3JIMIHBIX OPraHUu3MOB»

0.5

0.5

TP

TP

24

25

26

AcCUMMIIALIMS ¥ TUCCUMIIIALIAS — JIBE
CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB. JlaGopaTopHas pabora
«3yuenue KaTaIUTUYECKOU
aKTUBHOCTH (EpPMEHTOB (Ha TpuUMepe
amMmIIa3bl WIK KaTaaasbl)»

@epMEHTAaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTaboan3Ma.
JlabopatopHas  pabora  «M3yuenue
(bepMeHTaTUBHOTO pacIlenIeHus
MEPOKCH/JIAa BOJIOPOA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

benku-akTuBaTopbl " Oenku-
MHTHOUTOPBI

0.5

TP

27

ABTOTpOGHBIMTUIIOOMEHABELIECTB

28

dorocuntes

29

XemocuHnte3. JlaGoparopHasi pabora
«CpaBHeHue mpolieccoB (GOTOCUHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHBIE OpTaHHU3MBI. Bunsr
Opoxenusi.  Jlabopatopnas  pabota
«CpaBHEHHE TIPOIECCOB OPOKECHHS H
JIBIXAHUS

31

32

33
34

AspoOHbIe OpTaHU3MBI. Oranbl
HHEPreTHYECKOro oOMeHa

OHeprust  MeMOpPaHHOTO  TpaJueHTa
nporoHoB. Cunre3 AT®: pabota
poToHHON AT®-cuHTa3bI
PeakuunmaTpuyHOrocUHTE3a
Tpanckpunuus — MaTPUYHBIMCUHTES

PHK

35

Tpancnsiuus u eésrarnbl




KoaupoBanue  amuHokucinor. Poib

36
pubocom B OuocuHTE3€E OenKa
37 Opranuzanus reHomMa y HpPOKapuOT H
3yKapuoT
33 MonekynspHbie MEXaHU3MBI
9KCIIPECCUU T'€HOB Y YKapPHOT
Bupycsl — BHekieTouHble  (HOPMBI
39 KU3HA W OOJNIMTaTHBIE  TIApa3HTEHI. 05 TP
[Ipaktnueckas  pabora  «Co3manue
MOJICJIM BUPYCa»
40 Bupycubie 3a6OJI€PaHI/I$I YeJloBeKa,
KUBOTHBIX, PACTEHUN
A1 Hanorexnomoruu B  Ouonoruu U
MEJUIINHE
42 JKU3HEHHBINIIUKIIKIIETKA
43 Marpuunsiiicuates3 JJTHK
XpomocoMmbl. JlaGoparopHass pabora
44 «M3ydyeHre XpOMOCOM Ha TOTOBBIX 0.5
MHUKpOTpernaparax»»
45 JlemeHneKIeTK — MHTO3
Tumsl  KJIETOK. Kapuokunes u
nutokune3.  JlaboparopHas  pabora
46 «HabOnmrogenne MuUTO3a B KIETKaX 0.5
KOHUMKa KOpelIka Jiyka (Ha TOTOBBIX
MUKpOTpenaparax)»
47 PerynsusKin3HeHHOTOIIMKIIAKIETOK
48 OpraHnu3MKaKeInHOCIIEI0e
49 Tkanu  pacTeHuid. JlabopaTopHas 05
pabota «M3yuyeHune TkaHel pacTeHUN»
Tkanu  KMBOTHBIX W YeJOBEKa.
50 JlabopatopHnas  pabora  «M3yuenue 0.5
TKaHeH KUBOTHBIX)
Oprassl. Cucremsl OpPraHoB.
51 JlaGopatopHas  pabora  «M3yuenue 0.5
OpraHOB I[BETKOBOT'O PACTEHUS
52 OnopatenaopraHuzMoB
53 JIBUKEeHHEOpraHu3MOB
54 [Inranneoprann3zMoB
55 [luTaHue TIO3BOHOYHBIX JKHBOTHBIX.
[TumeBapuTenpHas cucTeMa 4eIoBeKa
56 JIpIxaHEeOpraHu3MOB
57 JlpIxaHue TO3BOHOYHBIX J>XUBOTHBIX M
YesioBeKa
58 TpaHcrOpTBEILIECTB Y OPraHU3MOB
59 KpoBeHocHass cucrteMa MO3BOHOYHBIX




60

JKUBOTHBIX U 4EJIOBEKA
Belaenenue y opranusmMoB

61

3amuTa y OpraHu3MoB

62

NMMyHHascucTeMadesoBeKa

63

64

65
66

Paszgpaxxumocts u  perymsuus y
OpraHu3MOB

I'ymopanbHas perynsuus u
SHJOKpPUHHAS CHCTEMa >KUBOTHBIX U
YeJioBeKa

DopMbIpa3MHOKEHUIOPTaHU3MOB
[TonoBoepazMHOKEHUE

67

Meiio3

68

69

I'amerorenes. ObpazoBaHue U pa3BUTHE
NOJOBBIX  KieTok.  JlaGoparophas
paborta «M3ydeHHe CTPOCHHUS IMOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIpEnapaTaxy

I/IHI[I/IBI/I,HyaﬂbHOGp&SBHTI/ICOPFaHI/ISMOB
— OHTOI'CHEC3

0.5

TP

70

71

72

3akjagKka OpraHoB W TKaHed W3
3apO/IBIIIECBHIX JIUCTKOB

Poct u  pa3BuTHE = KMBOTHBIX.
JIaGoparopHast pabota «BrbIsBICHHE
MPU3HAKOB  CXOJCTBAa  3apoiblLIei
MIO3BOHOYHBIX KUBOTHBIX)»

Pa3smHOXeHME ¥ pa3BUTHE pPACTEHUM.
JlabopatopHnas  pabora  «CtpoeHue
OpraHoB Pa3MHOXKEHUs BBICIIIUX
pacTeHuin»

0.5

0.5

TP

TP

73

74

I/ICTOpI/Ifl CTAHOBJICHUA W PaA3BUTHA
TCHCTUKH KaK HAaYKU

OcHOBHbIE  TOHSITUS U CHUMBOJIBI
reHetuku.  JlaGoparopHas ~ pabora
«Ipo3oduna kak 00BEKT TEHETUYECKUX
HCCIICIOBAHUI

0.5

TP

75

3aKOHOMEPHOCTH HACJIeIOBaHUs
IIPU3HAKOB. Monorubpuanoe
ckpemuBanue.  [Ipaktuyeckaspabora
"N3ydeHnepe3yabTaTOBMOHOTHOPUAHOT
OCKpeUIMBaHUs y Ap030puIIbl"

0.5

TP

76

[{uTOMOrNYeCKUEOCHOBEIMOHOTUOPUTH
OTOCKPEIIMBAHUS

77

78

AHaNMM3UPYIOLIEECKPEIINBAHUE.
HenonxnoenomuHupoBanue
JurubpunHoe CKpEILMBAHHUE.
[Ipaktnueckass  pabGora  «M3yueHue
pE3yJIBTAaTOB JTUTUOPUIHOTO

0.5

TP




79
80
81

CKPEIMBAHUA Y IPO30(DUIIBI»

]_II/ITOJIOFI/I‘-IGCKI/ICOCHOBBIIII/IFI/I 6pI/II[HOFO
CKpC€UIMBaHUA

CHCHJ’ICHHOCH&CJ’ICI{OBaHI/ICHpI/BHaKOB

XpOMOCOMHaﬂTCOpI/IHHaCJ'IC,Z[CTBCHHOCT
n

82

T'eneTukamnona

83

I'enoTunkakiieI0CTHasICHCTEMA

84

85
86

87

I'eHeTdeckuii  KOHTPOJIb  pa3BUTHUA
pacTeHHH, )KMBOTHBIX U Y€IOBEKa

N3MeHYMBOCTBIIPU3HAKOB.
BunemmsmenunBocTi

MoaudukarmoOHHAsIU3MEHUYNBOCTh

BapuanmoHHbIid psii ¥ BapUalMOHHAS
KpHUBasl. JlaboparopHas pabota
«HUccnenoBanue 3aKOHOMEPHOCTEH
MOTU(UKAITTOHHOK M3MEHYHUBOCTH.
[TocTpoeHreBapralnOHHOTOPsI A u
BAPUALIMOHHOMKPUBON»

0.5

TP

88

89

I'enoTHnUYeCcKassn3MEHUNBOCTb.
KoMOuHaTHBHAsIN3MEHYHUBOCTE

MyTranuoHHas U3MEHYHUBOCTb.
[IpakTnueckass pabora «Mytauuu y
Ipo30(huUIBI (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

TP

90

91

92

93

94

3aKOHOMEPHOCTH MYTallMOHHOTO
mpoiiecca. ONHUreHeTuKa "
SMUTEHOMHKA

I'enetuka denoBeka. [IpakTudeckas
padora «CocTaBieHHE U  aHAJIMU3
POIOCIOBHON»

MeTtoapIMeTUITMHCKOUTEHETUKN

3HadeHue MEIUIIUHCKONM TEHETHKU B
NpeaAOTBpAIICHHUN n JICYCHHUH
TeHETHYECKUX 3a00JIeBaHUI YeI0oBeKa

OcHoBHbIE MOHSITUS CEJIeKIINH.
JlabopaTopHnas  pabora  «M3yuenue
COPTOB KYJBTYPHBIX PACTEHHUI U MOPOJ]
AJOMAITHUX KUBOTHBIX»

0.5

0.5

TP

TP

95

96

Meronsl CEJICKLIUOHHOU paboThI.
JlaGopatopHas  pabora  «M3yuenue
METOJIOB CEJIEKIIMH PACTEHUI»

JIOCTHKEHMST CEJIEKUUMU DPAcTeHUH U
KUBOTHBIX.
[Tpaktuyeckaspadora«lIpuBuBKapacTeH
u»

0.5

TP




Coxpanenue, U3y4eHUE u

97 HCII0JIb30BaHUE FCHETUYECKUX 1
pecypcoB
buorexHonoruss kak Hayka ¥ OTpacib

98 npousBojcTBa. [IpakTuueckass paboTa 1 0.5 TP
«M3yduenue 0ObeKTOB OMOTEXHOJIOTUIY

99 OcHOBHBICHAITPABICHUSICUHTETUYECKON 1
OuoI0rHH

100  XpomMocoMHasi U TeHHassUH)KEHEPUS 1

101 | MeaunueCcKueONOTEXHOIOI NI 1

102  HMrtoromas KOHTpOJIbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KITACC

Temaypoka

OpomonnonHasteopus Y. Jlapsuna

JIBroKyniye cuisl 3BOJIIOLUN BUAOB
1o Y. J/lapsuny

KoauuyecTBo4uacoB

Bcero

KoHnTpoubHbiep
a0doThI

IIpakTH4eckue
padoThI

Oo6opynos
anmue

Bboprba 3a CYyILLIECTBOBAHHUE,
€CTECTBEHHBII M MCKYCCTBEHHBIN
oTbop

DopMUPOBAHUECUHTETUUECKONTEO
PUUAIBOIIOIUU

Dranbl BOJIONMOHHOTO MpoIlecca:
MUKPO3BOIIOIHS u
MaKpO3BOIIOLUS

Ionynsaums —
3JIeMEeHTapHasieIMHUIIAdBOIOLIUN
3aKOH TEHETHUYECKOr0 PaBHOBECHS
x. Xapmu, B. Baiitn6epra.
JlaGopaTopHas pabora
«BbIgBIIeHHE  W3MEHYHMBOCTH Y
0co0eil OAHOTo BUA»

DneMeHTapHBIe()AKTOPBIIBOTFOIUH

0.5

TP

10

O¢ddexkr ocHoBarens.  DddexT
OYTBUTIOYHOTO TOPJIBIIIKA

Murpauuu. M3050uu HOMyJIsALuii:
reorpaduueckasi, OMoJIOoruyecKas

11

12
13

EcrecTBeHHbIi otbop —
HANPABISAIOMUN (HaKTOP IBOJIOIHH
[TomoBoiioT60p
[TprcnocoOaeHHOCTh  OpraHU3MOB
KaKk pe3yJabTaT MHUKPOIBOJIOIIH.
JlaGopatopnast paborta «M3yuenue
apoMop(o30B U HIMOATANTALUHN Y
pacTEHUN U KUBOTHBIX»

0.5

TP

14

15

[Ipumepsr  mpucnocoOneHuit  y
OpPraHu3MOB:  MOP(OJIOrHYEecKHe,
buznonornyeckue,
OMOXMMHUYECKHE, TOBEJACHYECKHE.
JlaGopaTtopnasipaboTa
«[IpucrnocobneHUsIOpraHu3smMoB U
WXOTHOCUTEJIHHASAIIEIECO00Pa3HOCT
b»

Bun, ero kputepum U CTPYKTypa.
JlabopaTtopHnast pabotra «CpaBHEHHE
BUJOB TI0  MOP(OIOTHIECKOMY
KPUTEPHIO)

0.5

0.5

TP

TP



16  CrpykrypaBuja
17  Bumoobpa3oBaHHEKaKpe3yIbTaTMHU
KPO3BOJIIOLIUU
18  CBSI3bMUKPO3BOIIOLUU u
SMHUIEMHUOJIOTHH
19 | MakposBoutronus.
[TaneonTomornueckue METO/bI
U3y4EHHsI 3BOJIIOLIUU
20 | buoreorpaduueckueMeToAbIN3yYEH
USI9BOJIIOLIMH
21  DwmOpuonornyeckue U
CPaBHUTEIBHO-MOP(OIOrHYECKHE
METO/Ibl U3YUYEHHUSI IBOTIOLIUU
22 | MonekynsipHO-T€HETUYECKUE,
OMOXUMHUYECKHE u
MaTeMaTUYECKUE METO/Ibl U3yUEHUS
9BOJIIOLIUH
23 OOmue3aKOHOMEPHOCTHUIBOIIOIUN
24 | AjpanTuBHas panuanus.
HepaBHomepHOCTD TEMIIOB
HBOJIIOLIUU
25 | Hayunsie TUIIOTE3bI
IPOMCXOXKAECHUS )KU3HU Ha 3emIie
26 | [lonayuHble  mpeACTaBICHUS O
3apO’KJICHUU JKU3HU
27 | OCHOBHBIEATANBIHEOPTAHUYECKOMD
BOJIIOLIMH
28 | I'mnoTe3pI3apoKICHUSKU3HU
29 | Ucropuss 3emnum u MeToAbl €€ TP
u3zyuenus. JlabGoparopHast pabora
«3yuenue u OIMCaHue 0.5
UCKOIIaeMbIX OCTaTKOB JPEBHUX
OpPraHU3MOBY
30  HauanbHbledTanblOPraHUYECKONIBO
JFOLIUH
31  DOpomonus’ykapuor
32  OcHOBHBIE  3Tambl  JBOJIOLUHU TP
pPacTUTEIHLHOTO MHpa.
[IpakTnueckass pabora «M3yueHue 0.5
O0COOEHHOCTEH CTpOEHUS! pacTeHui
pa3HbIX OTIEIIOBY»
33  OcHOBHBIE  3Tambl  JBOJIOLUHU
YKUBOTHOT'O MUpa
34 DOpomronus JKUBOTHBIX. TP
[TpakTueckast pabota «M3yueHue 05
ocoOeHHoCTeH CTPOCHUS ’

IIO3BOHOYHBIX XUBOTHBIX»




35

36

37

38

PazButue xu3nu Ha 3emiie 1Mo 3pam
U TIeproiam

MaccoBbie BBIMUPAHUS —
HKOJIOTHYECKUE KPU3HCHI
TPOIILIIOTO

CoBpeMeHHbIN AKOJIOTUYECKUN
KPH3UC, €r0 0COOCHHOCTH

CoBpeMeHHasACUCTEMAaOPIaHNYECKO
TOIPOILIOrO

39

40

OCHOBHBIECUCTEMATUYECKUETPYIIIT
BIOPraHU3MOB

AHTpomosiorus —  Hayka O
YeJI0BEKE

41

42

43
44

45
46
47
48

49

Pazsutune IIPEICTABICHUI 0
IPOMCXOXKACHUH YeJIOBEKa

Mecto  denoBeka B CHUCTEME
OpPTaHHYECKOTO MUpa.
Jlaboparopuas pabora «l3ydenue
0COOCHHOCTEH CTPOCHHS CKelera
YeI0BeKa, CBSI3aHHBIX c
PSIMOX OXKJICHUEM)

JIBMKYyIIMECUIIBIAaHTPOIIOT €HE3a
CooTHolleHne OHOJIOrMYECKHX U
COLIMATIBHBIX (akTopoB B
AHTPOIIOTEHE3E
OCHOBHBIECTaIMMAHTPOIIOTEHE3A
ITaneoreHeTrka v MajJeoreHOMMKa
OBOIIOLUSACOBPEMEHHOT 04ETIOBEKA
Yenoseueckue pachl.
[Tpaktuyeckas paborta «M3ydyeHue
DKOJOTHYECKHUX aJTarrTamnit
YeJIOBEKa»

Me)KI[I/ICL[I/IHJII/IHapHLICMeTOI[LIaHTp
OITIOJIOTMH

0.5

0.5

TP

TP

50

3apoxaeHUE U Pa3BUTHEIKOIIOTHU

51

Mertoasl sxonoruu. JlabopaTopHas
pabora  «/3ydyeHWe = METO/OB
9KOJIOTUIECKHUX MCCIIEIOBAHUI

0.5

TP

52

53

3HayeHne DKOJOTHMYECKUX 3HAHUU
JUIA YeJI0BEKA

OKoJ0rn4ecKrePaKkToOpsbI

54

Abuotnueckue ¢pakropbl. CBeT Kak
AKOJIOTMUECKUI daxrop.
JlaGopaTopHas pabora
«BrIsBiEeHNE pUcrnocoOIeHni
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

TP



55

56

AlGuotnyeckue (hakTopsI.
TeMneparypa Kak 3KOJOTHYECKUH
dakrop. JlabopatopHas pabota
«Bp1sBieHUE MIPUCIIOCOOICHU
OpPTaHU3MOB K BIIUSTHUIO
TEMIEPATYPhI»

AOuoTudeckue (hakTOopHI.
BrnaxHOCTh Kak IKOJOTHYECKUUN
daktop. JlaGoparopHass pabota
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHHid M3  pa3HBIX  MeECT
oOUTaAHUS»

0.5

0.5

TP

TP

57
58
59
60
61

CpenploOuTaHUSOPTraHU3MOB
buonoruueckuepuTMbl
KvznenHbleOpMBIOPraHU3MOB
buoTtnueckuedaxTopsl

3HaueHHE OHMOTHYECKUX
B3auMOJICUCTBUHU s
CyILIECTBOBaHUSl  OPraHW3MOB B
cpene oouTaHus

—_— k|

62

BKOHOFI/I‘IGCKI/IexapaKTepI/ICTI/IKI/IHO
MyJIaun

63

OcHOBHbIE ITOKA3aTeNH MOMYJIALUU:
YHUCJIEHHOCTb, IUIOTHOCTb,
BO3pacTHas U M0JIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKA3aTeNIN MOMYJISIIIUH:
POXKIAAEMOCTh,  MPUPOCT,  TEMII
pocTa, CMEpPTHOCTb, MUTPALIUU

65

66

DKOJIOTUYECKAsICTPYKTYPaAOIYJISI]
207

JuHamMuka momymsmuuM U €€
peryunamnus

67

68

69
70

KpuBele  pocra  4HMCIEHHOCTH
nonyisiuuu. KpuBble BBKUBaHMS
DKOJIOTHYECKAS HHIIIa BHIA.
JlaGopatopHas pabora
«IIpucnocobnenus CeMsIH
pacTeHUM K pacCEeICHHUIO»
Bunkakcucremanonynsuui
3aKOHOMEPHOCTH  TOBEACHHUS U
MUTpAIAi )KUBOTHBIX

0.5

TP

71

72
73

Co00111ecTBOOPTaHU3MOB —
OMOIIEHO3

31(0CI/ICTCMaKaKOTKpLITaSICI/ICTeMa

KpyroBopor Bemiects M IMOTOK
DHEPrUM B SKOCUCTEME




74

(OCHOBHBICIIOKA3aTCIINIKOCHCTEMBI

75 | Dxonorm4eckuenupamMubl

76 | 3MeHeHnACo00IIECTB —
CYKIIECCUU

77  Ilpuponusie DKOCUCTEMBI.
OKOoCcUCTEMBl ~ 03€p U DpEK.
DKOCHCTEMBIMOPEN U OKEAHOB

78 | Ilpuponansie KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB, CTENEH,
NYCTBIHB

79 | AHTPONOTE€HHBIEIKOCUCTEMBI

80 | VYpbOoskocucremsl. [lpaktuueckas TP
pabota «l3yueHue u omMcaHue 0.5
ypOOIKOCHUCTEMBI»

81 | 3akoHOMepHOCTH  (OPMHPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI
OpPraHu3MOB B 9KOCHCTEMax

82 | MexaHu3MEI BO3JICUCTBUA
3arps3HEHUN Pa3HBIX THUIOB HA
CyOOpraHu3MeHHOM,
OpPraHW3MEHHOM, TOMYJISIIHOHHOM
Y 3KOCUCTEMHOM YPOBHSX

83  buocdepa —
oO1ernaneTapHaso0010uka3eMiIu

84  VYuenne B. W. Bepnaackoro o
ounochepe

85 | 3aKOHOMEPHOCTHCYILECTBOBAHUSO
nocdepbl

86  KpyroBopotsl BEIIECTB u
OMOre0XUMHUECKUE LIUKIIBI

87  30HAJIBHOCTH ouocoepsl.
OcHOBHBIE OMOMBI CYIIN

88 | YcroitunBocThOHOChHEpHI

89 | Dkonorudeckue KpU3HCBI M HX
PUYHHEI

90 | BosgaeiicTBueuenoBekanabuochepy

91 | AHTpOMOTeHHOE BO3JICHCTBHE Ha
PaCTUTENbHBINA U dKUBOTHBIA MUP

92 | OxpaHanpupoibl

93 | OcHoBHBIE TTPUHIIHAITHI
YCTOMYUBOTO pa3BUTHS
YeJI0BEYECTBA U MPUPOJIBI

94 | PanmoHanpHOE
PUPOJIONIONIL30BaHNE u
COXpaHEHHE OMOJIOTUYECKOTO

pa3zHooOpaszus 3eMiu




95  OO6oO6uicHue o TeMe
«MuKpO3BOJIIOIUS u eé 1
pPE3yIbTaThD)

96 OO6oO6uicHUE o TeMe
«Makpo3BoJIIOIUA u eé 1
PE3yIbTaThD)

97  O06o0061enue 1o TEME
«[IpoucxoxaeHue ©  pa3BHUTHE 1
JKU3HH Ha 3eMIIe»

98  O060061enue 1o TEME
«IIpoucxoxxaeHue  yenoBeka  — 1
AHTPOIIOTEHE3)

99  O06o0061eHne MO0 TeME «DKOIOTUSI —
Hayka O  B3aMMOOTHOILECHUSX 1
OpPraHU3MOBY

100  OGoOmenue o Teme «OpraHU3MbI 1
U cpeia OOUTaHHS

101 | O6o6OmieHne o TeMe «DKOJIOTHS 1
BUJIOB U MOMYJISIIHIN»

102 O6o6menue o teme «buocdepa — |
riaobaabHas DKOCHCTEMAY

OBHIEE KOJIMYECTBO YACOB I1O 102 75

[NPOT'PAMME
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