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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoil pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYueOnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OI'OC COO mnpodwiibHble y4eOHBIC NPEIMEThI, H3y4aeMbie Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpeIHUM MPOPECCHOHATBHBIM M BBICIIUM OOpa3zoBaHuEM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIINX 3aJa4, CBSA3aHHBIX C MpodopueHTarmen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOM O0JIacTH HayyHOrO 3HAaHUA,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WJIM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér npencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOiaEéHHOM ypOBHE, ONpeaeseT 00s3aTenbHoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpHUpOBAaHUE MO pasfeliaM U TeMaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPUIIPSJAMETHBIX CBS3€H, JIOTMKH Y4eOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS,
Onmaromaps 4yeMy [pPOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWK, OPUCHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, PEICTaBICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIICHHUS K OKPYKAIOIIeW MPUPOTHOW cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynpraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESATEIIbBHOCTH OO0Y4YarolUXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebnsblii npeaMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEpIIACT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriyOJieHne 3HaHUM
0o0ydJaronmxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KJIETOYHOM OHOJIOTHH,
HMOPHUOJIOTUN U OHOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

W3ydenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaIOMMXCSl K TOCIEIYIONIEMY TOJIYYSHHI0 OWOJIOTHYecKoro oOpa3oBaHUs B
By3aX M OpPraHM3aIMsIX CPEIAHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTHYCCKUX 3HAHWH, MOJYYECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3JeNioB OHOIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHNE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKW3HH, JOMOJHHUTEIHHO BKJIFOYCHBI OWOJIOTMYECKHE CBEICHUS
MPUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nocjeayomero Beibopa mpodeccun. BozMokHa Takke MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYCHHBIMHU O00YUYaIOIUMUCS TIPH U3y4eHUHN (HUZUKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.



CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluH,
ABOJIOIMHM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHs OWOJIIOTHYECKOTo pa3zHOo0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYaIM3UPYIOTCS 3HAHUS OOYy4yarolUXcsi MO OOTaHUKE, 300JO0THH, aHATOMMUU,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYuebublii npeamer «buonorus» NpU3BaH OOECIEYUTH OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTHYECKMX TEOpU M 3aKOHOB, WJCH, NPUHLUMUIIOB W TMPaBWJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOLEHO03a, DKOCHCTEMBbl, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX AaCIEKTax
Ouoyoruveckux 3HaHWM. (s pa3BUTHSA M TOJAEpKaHHUS WHTepeca 00YyJarolmMXcs K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKAaHUH TPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIEeM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIA/IEHUE
00y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HoOro paHra M NpUoOpeTEeHHEe YMEHHUI UCIIONb30BaTh 3TH 3HAHUS B ()OPMHUPOBAHUHM WHTEpeca
K omnpeAenéHHoi o0nacTu mpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJIOTHEH, W K
BBIOOPY y4eOHOTO 3aBeICHUS ISl IPOJAOKCHUS OMOJIOTHIECKOro 00pa3oBaHUs.

Jloctuxenne 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yrinyOn€HHOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIIEAYIOMNX 3a1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOIYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJIoruy;

O3HaKOMJIGHHE  oOydyarolmuxcs ¢  MeTOJAaMM  [O3HAaHWUS  KMBOM  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISpHON U KIETOYHON OMoJoruw,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUU, OMOTEXHOJOTMH U CUHTETUYECKON
OMOJOrUM, TAaJCOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  IMPOBEIEHUS
OMOJIOTHYECKUX MCCIeIOBaHUH B J1abopaTopuu M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJICHUE OOYYArOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 MHPOPMAIIUIO; MOIb30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OMOJOTMM M COLHUAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBUS
CBOEH JIeATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpupodHOil cpenae, COOCTBEHHOMY
3IOPOBBIO U 3/J0POBBIO  OKPYXAlOUIMX JIIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuiia MOBEJCHNUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHBbIE HAy4yHbIE OTKPBITHS B OO0JIACTH
OHOJIOrHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEJOBaHHUSIMH B OHOJIOTHH,
pelaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEH OHOJIOTMYECKOTO HCCIIEAOBAHMS, MPOBEACHHS



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

BOCIIUTaHHE Y OOy4aroIMUXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPUpPOJE B LIEJIOM U K
OTHCNbHBIM €€ O00beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyJNbTyphbl MOBEIEHHUS B NPUPOJE; MHTErPALlMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npruoOpereHne o0yJaromUMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOIOIb30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJIOB, OSKOCHCTEM, OHoOc(epsbl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPYKAIOIIMUX JroAeH (COONOJeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITCILHOCTH B
Ype3BbIYANHBIX CUTYALUAX IPUPOAHOTO U TEXHOICHHOIO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUs
OMOJOrN4YECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAHHOI'O BbIOOpa OOYYAIOUIMMHUCA HHIAMBHYaTbHON
00pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C WHAMBUIYAIBHBIMU HHTEpecaMd M MOTPEOHOCTIMU
peruoHa.

OOwee yuClIO 4YacoB, OTBEIEHHBIX HAa M3ydYeHUE 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).

Otr6op opraHu3zalMOHHBIX  (QOpM, METOJOB H CPEACTB OOydeHHs] OWOJIOTHH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKU €ro COJCpXkaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHUE
OMoIOTHYECKOr0 00pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM pU O00y4YeHHWH OMOJIOTMM HAa YriyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHYeckux pabor. Tamke yuactue oOyuaromuxcs B
BBIITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX TIPUPOIHBIX YCIOBHH.

[Tpu BeIMOJIHEHNM 7Ta0OPATOPHBIX M MPAKTHUUYECKUX PAaOOT HMCIOJIb3YyeTCs 00OpYyIOBaHUE
Touku Pocra.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAas Hayka. KpaTkas mctopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HaueHue OuoOJOTMU B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAY4YHON KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuipl u cxembl: «CBsi3b OHONIOTUU C APYTUMHU Haykammu», «Cuctema OHMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYpbI,  OTKpPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEIEHUE, Pa3qpPaKUMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpTraHU3MEHHBIMH, MOMYJISILIUOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uocoepnsiil. Ilponeccsl, npoucxoasimue B KUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmrioneHue, maMepeHue,
ADKCIEPUMEHT, CHCTEMaTh3anus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. IlocraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpMuMHBI UCKAKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HHM», «bHOJOrHMYeckre cucTteMbly,
«CBolcTBa )XKMBON MaTepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOEeHUE )KUBOTHOM
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOH OMOJOTHH: MHUKPOCKOMUs, XpomaTtorpadmus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  LHEHTpUYTHpOBaHHUE,



KyJbTUBUPOBAHUE KIETOK. M3yuenue QurcuposanHvlx Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHue Kiemox.

JdemoHcTpauMu

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

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

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIpENapaThl PAaCTUTEIbHBIX, XUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydueHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadus,
anekrpodopes, nuddepernuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpPO- U yJIbTPaMHUKpPOdJIeMeHThI. Bona u e€ poiub
KaK pAacTBOPUTEN, peareHTa, y4aCcTHE€ B CTPYKTYPUPOBaHUM KIETKH, TEIUIOPETYJIALUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphel OelIKOBOW MoiieKyinbl. llepBuduHas cTpykTypa Oenka, MmenTHIHAsS
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYpbl. [leHarypanus. CBolicTBa OeJKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkum 6enkoB. [lpuonut.

VYraesoasl. MoHocaxapuabl, AMcaxapujibl, OJUrocaxapuibpl U monucaxapujpl. OOmumi
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue ¢yHkuun
YIJIIEBOJOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — mummmoos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun aunujgos. OOmume
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa AHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HYKIe03uompugocghamul (HT®).CexBeHupOBaHUE JIHK. Memoow 2eHOMUKU,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE U OMO(PHU3UUECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Moodenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0206.

JleMoHCTpanun

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX DJJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOMUIlA XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIeBOJIOB», «CTpoeHHE MOJIEKY
nunoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKyinsl ATD».

O6opynoBaHue: XuMUYecKasi ocyia 1 000py1oBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHE OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEaKIUil».

Jladoparopnasi pa6ora «lccienoBaHne HYKJICMHOBBIX KHUCJIOT, BBIICJICHHBIX U3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH



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

CtpoeHue MpOKApUOTHYECKOW KieTkW. KierouHas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHHUS TeTepOoTPOoPHOI 1 aBTOTPO(DHON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. PaboTa
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas creHka.
Crtpykrypa v GyHKUUU KJIETOYHOW CTEHKU pacTeHUM, rpru0oB.

Huronna3zma. Llutozons. Lutockener. [IBmwxenue mutomiazmbl. OpraHoujpl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTnueckas cetb (JI1C), anmapar ['onbaxwy,
JU30COMBI, UX CTpOeHHE M (QYHKIUH. B3amMOCBSI3b OJHOMEMOpAHHBIX OPTaHOMIIOB KIIETKH.
CtpoeHue TrpaHyIIpHOTOpETUKYIyMa. Mexanusm Hanpaenrenus 6enkog ¢ OJIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
SHJOIIa3MaTHUeCKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurayus
benxos 6 annapame I'onvoocu. Copmuposka benxoe 6 annapame I onvoxcu. Tpancrnopt BeniecTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Kinerounsriii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IIAcTUlbl. [lpoucxoorcoenue
mumoxonopuui u naacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
(GyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJIOXKHBIE IJIACTU]IBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanubie opranouzsl kinetku CTpoeHue u (yHKIIUU HEMEMOpPaHHBIX OPraHOHIOB
KJIETKH. PuGocomsl. IIpomesicymounvie Gunamenmol. MukpoduiiaMeHThl.
Axmunogvlemuxpoguiamenmol. MpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HeMbIUUEUHbIX
knemox. Mukporpy6ouku. Knerounsiii nentp. CTpoeHue U JABH)KEHUE KTYTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOECHHE M (DYHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHEe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. Belku XpoMaTHMHa — THCTOHBL. /Junamuxa s0epHol
o0bonouku 6 mumose. floepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KIETKH», «CTpOEHNE PACTUTENBHON KIETKN», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

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

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PA3THIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mosn3a W JIETUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaxX.

IIpakTuyeckas padora «3yueHue NBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NpeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMWISIIINS U TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOGHBIH M  TeTepoTpoHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoIeccax.



DHepreTUyeckoe obOecredueHne KIeTku: mnpeBpamenne ATD B 0OMEHHBIX Ipolleccax.
@DepMeHTATUBHBIA XapakTep peaknuid KIETOYHOTO Merabonu3ma. dDepMeHTH, UX CTpOeHHE,
cBoiictBa u mexanusMm peiictBus. Kodepmenrsl. Ornnuns (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  beNKu-akTUBATOPBI ¥ OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEeHTAaTUBHBIX PEAKIIHI OT pa3NuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHUYECKUX BEHIECTB B KieTke. DoToCuHTE3. AHOKCUCEHHbI U
oKcueenHbvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuyHbIX (akTOpOB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKTepun, BOJOPOAHbIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoeHHS U UX HCIIOJIb30BaHUE
YeIIOBEKOM. AHa3pOOHBIE MHKPOOPTaHW3MBI KaK OOBEKTHl OHMOTEXHOJIOTUM W BO30YIUTEIN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro obmeHa. I[loAroToBUTENBHBIN dTam.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonornueckoe OKHCIIEHHE, WM KIETOUYHOE JbIXaHue. Pojib MUTOXOHIpUIA B MpoIeccax
ouonoruueckoro okucienus. Luxnnuyeckue peakuuu. OkucnutenbHoe GocPoprnpoBaHUe.
Ouepeusi memopanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpeuMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB TMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrETHIESCKOTO 0OMEHa.

JdeMoHcTpannn

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

Tabmuupl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

OOGopynoBaHHe: CBETOBOM MHUKPOCKOT, 000PYAOBaHUE JJISI PUTOTOBIICHUS TTOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPEapaToB.

Jladboparopnasi pabGora «M3yueHune KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

Jladoparopnasi pabGora «l3yuenue (QepMEHTAaTUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAaX).

JlabopaTopnasi padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3A.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U ABIXAHUSD.

Tema 7. HacinencrBeHHast uHpopMauus U peajm3anus eé B KIeTKe

Peakuuu matpudHoro cuHTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWH(opmarnuu. [eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpuniuss — Matpuunblid cuaTe3 PHK. [lpuHIMNIBI TpaHCKpUMNIIMKU: KOMITJIEMEHTApHOCTH,
AHTUNAPAJUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcmoBus
OouocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

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

Bupycel — Heknetounbie GOpMBbI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOeHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawpux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.



BupycHpie 3a0oneBaHus 4eloBeka, JKMBOTHBIX, pactenumit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuueckux oaunvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

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

Tabmuner 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
IpolLeccoB, nporekatronux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUN (IPEMUTOTUYECKUN) MEPUOIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  permumkanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIIAPAJLIEIBbHOCTh. MexaHu3Mm
permukammu - JJHK.  Xpomocombl.  Crtpoenne xpomocoMm. Temomepsl u  Telomepasa.
XpOMOCOMHBIII HA0Op KJIETKH — KApUOTHUIl. JMIJIOUTHBIA U TarIOWIHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a W NMPOUCXOJSALIME B HUX IpoLEcChl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHEe MUTO3a.

Perymsmuss mMuToTHueckoro mukia kieTkd. I[IporpamMmmupyemas kieTouHas ruOenb —
arornTo3.

Knerounoe siapo, Xxpomocombl, (pyHKIIMOHAIbHAATEHOMUKA. Mexanusmvl nponughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOEHHE XPOMOCOMY,
«Permmukanus JJHK».

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenaparthl: «MHUTO3 B KIETKaX KOpEelIKa
JTyKay.

JlabopaTopnasi padora «l3ydeHne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopnas paGora «HaGmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTUcTsl. KojgoHnanbHbie
OpraHU3MBl.

B3anMocCBA3p 4acTeld MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHU, OPraHbl U CHCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tunbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pPacIoIOKEeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THUIBI JKUBOTHBIX TKaHEW: DJNHUTEIHAJIbHAS,
COEIMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacHoIOKEHUs
TKaHEW B OopraHax »KMBOTHBIX U U€JIOBEKa.

Opransbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesioBeKa. DyHKIIMM OpraHOB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacrenuid. Ckenerbl  OJHOKJIETOYHBIX — H
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckener. CTpOeHHE U TUIIbI COETUHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKITYTUKOBOE, pECHHUYHOE. J[I[BU)KEHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPOMU3Mbl M HACTHH.
JIBI>KeHNe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX paboTa.

IInranue opranuszmos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMHu. [luTaHue >XKMBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE NUIIECBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurtenbHbie
’kenesbl. [IuieBapurenbHas cucrema 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEepXHOCTh KIeTKU. KoxkHoe npixanue. JlpixarenbHasi mOBEepXHOCTh. KabepHoe u JErouHoe
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHMOHHOE YCIIOKHEHHE
CTPOCHHUs JETKUX I103BOHOYHBIX >XUBOTHBIX. JlpIxaTenbHas cHCTeMa 4YeloBeka. MexaHus3m
BEHTHJISIIIMH JIETKUX Y NITUI] U MIIEKOMUTAIONIHX. Perynsuus npixanus. JpixareiabHble 00bEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOCHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BblAeneHus. DuibTpanus, cekpeuuss U obpaTHoOe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBsA3b MOJOCTU TejIa C KPOBEHOCHOM
U BBIICTUTENBHOM cuUcTeMaMu. BplieneHrne y mO3BOHOYHBIX JKMBOTHBIX M yenoBeka. lloukw.
Crpoenue u ¢pyHKIIMOHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y UEIOBEKa.

3ammra y OpraHu3MOB. 3alUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIMTa y MHOTOKJIETOUHbIX pacTeHui. KyTtukyna. CpencrBa naccuBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OpraHU3Ma
or Oone3Heil. MMMyHHas cuctema uenoBeka. KIeTOUHBI M TyMOpPajabHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTeT. Teopus  KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxuMocTh M peryisiuus y OpraHusmoB. Pa3npakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsauus y pacteHuil. PocToBble BemiecTBa M MX
3HAYCHHUE.

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

I'yMopasibHast peryisinvss WM SHAOKPHHHAs CUCTEMa >XKMBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBHE TOpMOHOB. B3anMOCBSA3b HEPBHOU U
SHIOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpan U

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbBIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpraHOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHEe HaceKOoMbIX», «TKaHuM pacTeHHi»,
«KopueBwie cuctembr», «CTpoenue ctebisa», «CTpoeHHE IHMCTOBOM IIIACTHHKM», «TkaHuU
XKUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiaenurenbHas cucremMa», «OHIOKpPUHHAs cucrteMay, «CTpoeHue MbIbl», «MIMMyHUTETY,
«Kumeunononoctasie», «CxemMa nUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMbI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHApUn», «BHYTpeHHEE CTpPOEHME J107K]IEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cuctema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema uyenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEeH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, YKUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHUE s JIEMOHCTpAalUMd IIOYBEHHOI'O M  BO3AYIIHOIO IIMTaHUS PACTEHUH,
pacuieruieHdsl Kpaxmaia U OelkoB 1oj JeicTBUeM (epMeHTOB, 000pyAOBaHUE IS
JIEMOHCTpPALIMK OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JladopaTopnas padora «/3yueHue TKaHEH pacTCHHI.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHrne opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibt
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIHS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe paszmHoxenue. IlonoBele kieTku, wian ramersl. Meio3. Cragun Meio3a.
[ToBenenue xpomocom B Meitoze. KpoccunroBep. buonorndeckuii cMbIci Mei03a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe  pa3BuTHE. [ameToreHe3 y JKUBOTHBIX. [looBbIe — Kene3bl.
OO0pa3oBaHue W pa3BHUTHE TMOJIOBBIX KIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u modenu mopgpozenesa. Craguu sMOpuoOreHe3a KUBOTHBIX (Ha IpUMepe JIAryuiku). J{pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTU pOOJIEHUsT MIIEKONUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKU (TaCTPYJIALINS).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JMCTKOB. B3anMHOe BiIMSHHE 4YacTed
pa3BUBAOIIETOCS  3apojibliia  (3MOpUOHATbHAS MWHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHune Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBoTHBIX. IlocTamOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3ButHe ¢ meramopdo30oM y OECMO3BOHOUYHBIX W TI0O3BOHOYHBIX JKUBOTHBIX.
buonorundeckoe 3HaueHHE MPSAMOrO U HENMPSMOIO Pa3BUTHSA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl PpEryjslMM pocTa KHUBOTHBIX U uenoBeka. Craauu
NOCTAMOPHOHATIBHOTO PAa3BUTHS y JKUBOTHBIX M yelloBeka. [leprosbl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYeCKHe MPOLECCHI.

Pasmuoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JeMoHCTpauMu

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



Tabmupl 1 cxembl: «BereratuBHOE pa3sMHOXKEHHE», «THUITBI OECIOIOT0 pa3MHOKECHHS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOXKEHUE »HBIIIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meiio3y, «Xpomocomel», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHe», «Pa3BuTHE MalCKOro
Kykan, «PazButue capanumn», «Pa3BUtHe JATYLHIKW», «/[BOTHOE OMIOIOTBOPEHUE Y HIBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJIBHBIX pAacTeHU», «KU3HEHHBIH LHKI
MOPCKOM  KamycCTbl», <OKM3HEHHBIH LHMKI MxXa», <OKU3HEHHBIH LMK MarnopOTHUKAY,
«KU3HEHHBIN ITUKIT COCHBI.

OO6opynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SHUIICKIECTOK U CIIEPMaTO30U/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

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

JlaGopaTropnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHUIN».

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

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs T'€HETUKH Kak Hayku. PabGotsl I. Menpens, I'. nme
®pusa, T. Moprana. Ponbp oreuecTBEeHHbIX Y4Y€HBIX B pa3BuUTUM reHeTuku. Paboter H. K.
Konbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHATUSI U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI, aJljIeIbHbIE
TeHbl, aJbTEPHATUBHbIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TreTEPO3UTroTa, YUCTasl JIMHHS, THOPUIbLI, TEHOTHUI, (GeHoThn. OCHOBHBIE METOAbl TCHETHUKH:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpannn

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

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIIUBAHUS.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aK0H eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3aKoH
paciieruieHust mpu3HakoB. LluTonorudeckre OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ unoresa
YUCTOTHI TaMeT.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTouHbBIl ~ XapakTep — HacleJOBaHUS.
Pacuiennenre npu3HakoB MPU HEMIOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJe0BaHMs Mpu3HaKoB. [{uTonornyeckre OCHOBBI TUTHOPHUIHOTO CKPEITUBAHMS.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYIIEHUE CLETUICHUS MEXAY F'€HaMu. XPOMOCOMHAas TE€OPHUs HACJIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBI MEXAHM3M OIpPEACIICHHs Moda. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM NoJ. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoMm. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE AEHCTBHE TE€HA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHBIX T'eHOB. KOMIJIEMEHTapHOCTD.
Onucra3s. [Tomnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOIOTUYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHkiui. [eHeTHmueckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — MAPa3UT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHYeCKre acreKThl KOHTPOJISI M U3MEHEHHUs HACJIeICTBeHHOW nH(OopMaIuu B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.



JleMoHCTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMmunrpoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MIPU3HAKOB y apo3oduibl», «I eHeTrka momnay, «Kapuotun yemoBekay, «Kapuotun apo3ohuisn,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENN3M», «B3anMo1eiicTBUE T€HOBY.

OOopynoBaHue: MOJETb JJIS IEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOpUIOB TIEPBOTO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HAaCJIEIOBAHUS IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIUICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/[pozodumnay.

IIpakTuyeckass pa6ora «/3ydeHune pe3yIbTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHHS Y
JIPO30(UITBD».

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

Tema 13. 3akoHOMepPHOCTH U3MEHYNBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHud (eHotuna. M3MEeHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKW. Buabl HU3MEHYMBOCTU:
HEHACJICICTBCHHAs M HACJICACTBEHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Ponb cpeasl B popMUpOBAHUN MOIU(PUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunonHsli psn M BapuauuoHHast kpubas (B.
Horanncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUHNBOCTH.

I'eHoTunueckas HW3MEHYMBOCTH. CBONMCTBA TI'CHOTHIIMYECKOM M3MEHYMBOCTU. Buibl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHass M13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHUYMBOCTH B CO3JIJaHUM T€HETHYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUH. SIAEpHBIE W IUTOIUIa3MAaTUYECKUE MYTaIlUH.
Comarnueckne W MOJOBble MyTaluuH. [IpUuMHBI BO3HUKHOBEHHMS MyTalnuil. MyrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUMBOCTH H
HACJIEACTBEHHOCTD.

Onueenemuxa U 3MUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoHCTpan U

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

Tabmuel U cxembl: «BuIbl HW3MEHUHMBOCTHY, «MoAu(pUKAIMOHHAS H3MEHYUBOCTHY,
«KoMOMHATUBHAs  H3MEHYMBOCTDY, «Meiio3y, «OMm10I0TBOPEHUEY, «I"eHeTHUeCcKIE
3a00JIeBaHUS YeIIOBEKa», «BUIbl MyTammii.

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

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEPHOCTEH  MOAMGUKAITMOHHON
n3MeHYrBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

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

Tema 14. I'eHeTHKA YejIOBEKA

Kapuotun uemoBeka. MexayHapoJHas NporpamMma HCCIEJOBaHHMS T€HOMa 4YelOoBEKa.
MeTobl U3YYeHUS TEHEeTUKH YeTIOBEKAa: TeHEaNIOTMUECKU, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHEeTUYeCKud. COBPEMEHHOE ONpeIeIICHUE
TE€HOTHIIA: [TOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ nomouibo [111P-
ananm3a. HacneacTBennblie 3a00ieBanms YenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaCIOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B



MPEAOTBPAIIEHU W JICUCHUH TEHETHYECKUX 3a00JIeBaHUU deloBeKa. MeanKO-TeHEeTHUECKOe
KOHCYJIbTHpOBaHUE. CTBONOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCJICI0BaHMH B 00JIaCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YElIOBEKa K (pU3MUecKoMy u
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenpl. ['eHeTmyeckas NpeapacroyioKEHHOCTh
YEeJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3Y4YCHHs] TEHETUKH YEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BapunoBa o LleHTpax mpoucxoxaeHus 1 MHOT000pasusl KyJIbTypHBIX pacTeHuil. Posb cenexkiun
B CO3/IaHMM COPTOB pacTeHUW U mopoxa >KUBOTHBIX. CopT, mopona, ImTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJ0B B HacieACTBeHHON m3meHunBocty H. M. BaBuiioBa, ero 3Hauenue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaTIbHBIMN.
Oranbl KOMOWHAIIMOHHON CceJeKIuu. VcrmbiTanue mpou3BoAuTeNei mo motoMctBy. OTOOp MO
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C IMTOMOIIBIO aHATH3a
JIHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbIl U
XUMHUYCCKH MyTareHe3 KaK WCTOYHHK MYTAallMd Yy KYJbTYpHBIX (OPM OpraHU3MOB.
Hcrnonp30BaHMEe TEHOMHOI'O pEIAKTHPOBAaHMS W METOAOB pekoMOumHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEICKIUH.

[Tonyuenune monumionnoB. BuyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIMBaHue, UM MHOpuAUHT. Hepo/IcTBEHHOE CKpellMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OtraganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNIOYUsLY.

CoxpaHeHHE U U3YYCHHE TC€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHUN M WX JUKUX
poauyeil s CO37aHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHEeHUeM COBPEMEHHBIX MeMOO08 HAYUHbIX UCCIe008AHUL, NePedosblX uoell u
NnepCcneKmuGHbIX MexHOI02UlI.

JleMoOHCTpaLun

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{[eHTpBI MPOUCXOKICHHUS U MHOTO00pa3us KyIbTYPHBIX PacTCHUII,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECICTBEHHOW HW3MEHUYMBOCTHY», «METOIbI CENEKINn»,
«Otnanénnas rubpuamnzamusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUW M TOPOJ JTOMAITHUX
JKHBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENEKIIMN PACTCHHH W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIJIUYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJI0TUS U CUHTETHYECKAasi OMOJI0THSA

OOBEKTHI, HCMOJb3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE M TKAHEBBIC KYJBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauiiMoHHAas OWOTEXHONOTUs: XJjeOoredeHue,



HOJIy4EeHUEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. Mukpoouonornyeckuit cuare3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TeXHOJIOoTui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  LICJICHANPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIBIO IOJyYE€HUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpEYaroIuecs B IPUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounass unHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rubpuausanuss U comMaTtudeckuil smOpuoreHes. lcmonb3oBaHue
TalIOuoB B CEINEKLUUU pacTeHUil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCHBEHHBIX KYTbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAaHHE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBbI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M JTUYECKHE MpoOJIeMbl T'€HHOU
WHKEHEPUH.

Menmununckue o6uorexnosnoruu. [loctrenomuas nudposas meaununa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmonb3oBaHHWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuommxeHepusi s pa3paboTku  (PyHIAMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH CoYeTaHWeM TEXHOJOIMi TpPEXMEpPHOro OMONpPUHTHHra M
ckaddonarHTa U PeIIeHH 33a]a9 ePCOHATN3UPOBAHHON METUIIHBI.

Co3naHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOECledeHHuss KOMOMHUPOBAHHOM 3aIlUTHI OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJICKYISIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIacHbIe 3a00J1eBaHMs YeJIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuubt u  cxemsl: «/cnoiab3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KieTouHast nHKeHepus», «I'eHHas NHKEHEepUs».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKCKypeust «bHOTEXHOIOTNS — BayKHEHIAsk IPOU3BOANUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1.3apoxkaeHue u pa3BUTHE IBOJIOLHMOHHBIX NPeICTABJIEHUH B 0H0JIOTMH

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUs JapBUHMU3Ma. JKu3Hb
Y Hay4Has JearenpbHocTs Y. JlapBuHa.

JBuwxymue cuiael dBoronuu  BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAacJI€JICTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopun 3Bostounu (CTI). HeliTpanbHas Teopust SBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoHCTpan U

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xongeitn, J. K. benses.

Tabmunpr u cxembl: «Cucrema xuoi npuponsl (o K. Jlunnero)», «JlectHuia *uBbIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUs MNPUCHOCOONIEHUH Yy pacTeHHd u
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. lapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pbOBl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroodpasue



KyJIbTYpHBIX (opM KamycThl», «[lopoabl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS IBMXKYLIUMX CHUJ 3BOIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. Mukpo3sBosonus U eé pe3yabTaThl

[Tomymsiuust Kak sJeMeHTapHas eauHuna 3Boytolu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETHYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI Monyssiiuii. MI3mMenenune reHodoH 1a MOMyIsIIuN KakK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecust Jlk. Xapau, B.
Baitn6epra.

DOnemMeHTapHbIe (QaKTOpbl (IBIXKYIIKME CHJIbI) HBOJIIOUMH. MyTaIMOHHBIN MpoIecc.
KomOunatuBHass m3MeHUMBOCTh. J[peli TreHoB — ciiyyaiiHble HEHANpPABICHHBIE W3MEHEHHUS
YacTOT ajulesie B momyisnusax. O(dekT ocHoBaTens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHudicenue eenemuuecko2o pazHooodpaszus. npudunsl u creocmeus. Illpossnenue 3¢pgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoornyeckas (penpoyKTUBHAS ).

EctectBeHHbIil 0TOOp — Hampamistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTtOopa: JIBMXKYLIUH, CTaOMIM3UPYIOUINM, pa3peiBatomuii (qu3pyntuBHbIN). [lonoBoit otbop.
Bo3HUKHOBEHHE U 3BOJIOIHS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHU y opraHu3MoB. ApomMopdo3bl U uaMoaaanTanuu. [IpuMepsl nprucnocodieHni
y OpranusMoB: Mopdonorndeckue, QHU3NOIOTUYECKHE, OWOXUMHUYECKUE, IOBEICHUYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BupooOpazoBaHue Kak pe3yibTaT MUKPOIBOIIOLUH.
Wzomsiiust — kimoueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
alionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OHoOjOrMM B pa3paboTKe HayyHBIX METOJOB COXPAHEHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

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

Tabmuue! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpyKkTypa BUaa,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKylue CHIIBI  3BOJIOLHNY,
«OKoyloruyecKas M30JSLMS MOMYJSIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30JIALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHHIIBI 1aypcKoit», «[lomyasiroHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB M KepTB», «(Cxema JeWCTBHS €CTECTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «Kusble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpenympexparomas oOKpacka >KHUBOTHBIX»,
«Puznonoruueckue agantanun», «I[IpucrnocobIeHHOCTs OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «CTpykrypa Buaa B mnpupoge», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«QKosornyeckoe BUI000pa3oBaHHE BHUAOB cHHUL», «[lomummounsl pacrenuit», «KamycTHo-
peleuHblii THOpUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIIMHM HACEKOMBIX, Uydella NMTHUI] U 3Beper ¢
OpUMEpaMu Pa3InYHbIX MPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepel pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BrIsgBIeHIEe U3MEHUYUBOCTH y 0COOEH OJTHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobieHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
EIeCO00Pa3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJbTaThl



Metoasl n3ydeHuss MakpodBoJronnu. I1aneoHTonornueckre MeToAbI U3y4€EHUs IBOJIIOLINH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

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

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYeckre METOJbl M3YyYEHMs SBOJIOLMH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.
["'omostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoneKyIsspHO-
TreHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YUCHHsS  HBOJIOIUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallUU U SBOJIIOLIMSI TEHOMOB.

OO0mme 3akoHOMEpPHOCTH  (TpaBWia) JBOMIONMU. [lpunyun  cmeuvl  yHKYUI.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMY.

JdemoHcTpauMu

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

TabGnuupl u cxembl: «PUIOreHETUYECKUH PsiZl JIOIAAN», «APXEONTEPUKC», «3Bepo3yOnie
suiepsl», «Cterouedansy, «Punnodurer», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpadudeckue
30HBl 3emin», «/lpelid koHTUHEHTOBY, «PemukThl», «HauanbHble cTaguu >MOPHOHAIBHOIO
pa3BUTHUSL  IO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOIMYHBIE  OpIaHbI»,
«PynumenTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI YeJIOBEKAa W IIUMIaH3e», «[ JIaBHBIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOITIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, IepOapuu, MYJSKM HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKIHUU
HACEKOMBIX.

Tema 4. [IpouncxosxnaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl HpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU >KU3HMU (KpealuuoHM3M). ['umore3a MOCTOSIHHOTO
camo3apOo>KJIeHus KU3HU U €€ onposepkeHue oneltamu @. Penn, JI. Cnamnannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bostonuy. [InanetapHas (reonoruyeckas) BOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa Jx. XomzaelHa, reHeTnyeckas
runote3a . Mémnepa. PuGosumsr (T. Yek) u runoreza «vupa PHK» V. Tunbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ wu3ydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
'eoxpononoruss u e€ wmeronsl. OTHOcUTENnbHass M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas Kaja: S0Hbl, IPbl, IEPUOBI, JTIOXH.

HauanpHble sTanbl opranuyeckoil sBomonuu. [losiBieHne M 3BOMIONUS MEPBHIX KIIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOKACHUE BHPYCOB.
ITpoucxoxaeHHue  MHOTOKJIETOYHBIX  OpPraHU3MOB. DBO3HHMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMH M 3aBOEBAHWE HMHU CYIIW.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Bengckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpJ0OBbIE
KUBOTHBIC. J)KH3Hb B BOJIEC. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOuii U penTHIIHii.



[Tpoucxoxaenne miekonuTarommx W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHUE
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3HM Ha 3emiie TI0 ApaM U MEPUOIaM: apXeH, MpOoTEepO30H, MaIe030i, ME3030i,
KaifHo30M. OOmias XapakTepHCTHMKa KIUMaTra W TeOJOTHMYeCKUX mpoueccoB. llosBinenune u
pacuBeT XapaKTEepPHBIX OPraHU3MOB. YTJe0Opa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMUpAHUSI — HKOJIOTMYECKHE KPHU3HCHI Mpouuioro. IIpuumHbl U ciencteus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocodeHHocTH. [Ipobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKaUl OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPIraHU3MOB.

JleMoOHCTpaL U

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

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
camo3apoxxJeHust xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «OTansl HeopraHuueckon
3BOIIOLUNY, «l'eoXxpoHosornyeckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT IyTéM cUMOHMOTreHe3a», «CucreMa J>KUBOW MHPUPOIBD),
«Ctpoenmne Bupyca», «Apomophosbl pacTeHHil», «PuHHOPUTBH), «OIHOKIETOUYHbBIE
BOZIOpOCIN», «MHOIOKJIETOYHBIE BoJopocinn», «Mxm», «llanmoporHukm», «l 0noceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO MHUpPay,
«ApomMopo3sl  KHBOTHBIX», «lIpocreiimme», «KumeunonomoctHsie», «llmockue dYepBu»,
«HUeHUCTOHOTHEY, «PbI10BIY, «3eMHOBO/IHBIEY, «IIpecmbikarouiuecs», «[Ituisy,
«Muekonurarone», «Pa3Butme KU3HM B apXeWCKou odpey», «Pa3BuTMe IKHM3HH B
MPOTEPO30MCKON 3pey, «Pa3BuTuMe KU3HM B MaAJICO30MCKOM 3pey», «Pa3BuTHE KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe KU3HM B KailHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OOGopynoBanue: TepOapul PaCTEHU PaA3IUYHBIX OTMEJOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
MCKONIAEMBIX, MYJISKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOI0 CHHTE3a OPIraHUYECKUX COeIMHEHUH B TIEPBUYHOM aTMOchepe.

Jladboparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «M3yueHne ocCOOEHHOCTEH CTPOEHHS pPACTEHUH pa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Paznensl u 3agaun aHTpONOJIOrUM. MeTo 1l aHTPOIOJIOTHUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKJIECHUU 4YENIOBEKA. PenuruosHele BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncrtBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHUECKOE TIOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpHoNornyeckue, (HU3NOIOro-0MOXUMUYECKHEe, ToBeJAeHYeckre. OTIMYMs YeloBeKa OT
KUBOTHBIX. [IpAMOX0XKJIeHHE U KOMIUIEKC CBA3aHHBIX C HUM IMpPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

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

OcCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHMe 4enmoBekooOpa3Hbie 00e3bsHBI (MPOKOHCYJIbI)
U paHHHE TOHTUBI — OOIIUE MPEIKH YeTI0OBEKOOOPa3HBIX 00€3bsiH U JIOJICH. ABCTPATIONUTEKUA —



JIBYHOTHE TMPEIKu JroAeil. YeloBek yMesbld, MepBble M3rOTOBICHUS Opyauid Tpyaa. YermoBek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItofiel 3a mpenensl Adpuku. YenoBek reienbOeprekuii —
o0uIMii mpeoK HeaHIepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOro. YenoBek HeaHepTaibCKuit
KAaK BHJ JIOJEH XOJOJHOIO KiIMMara. YeroBeK pa3syMHBIA COBPEMEHHOIO THIIA, JNEHHCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npefaenaMu Adpuku. [laneoreneTrka u naaeoreHoOMUKa.

OBOJNIOLMS COBPEMEHHOI'O ueloBeKa. EcTecTBeHHBI OTOOp B MONYJSALUAX 4YEJIOBEKA.
Myranuonsslit porecc U noaumMopdusm. [lomymnsioHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«3¢ ekt ocHOBATEINS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaIO-HErpouIHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepUuKaHCcKas). Bpems u
IyTH pPAacceJIeHHs 4YeloBeKa M0 IulaHere. EnuHCTBO 4enoBedyeckux pac. HayuHnas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOOICHHOCTh  4YeNOBEKa K  Pa3HbIM  YCIOBUSIM
OKpyXaroliel cpeabl. BiausiHue reorpaduueckoi cpenbl U Jpeiida reHoB HA MOpPGOJIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuruinHapaple  MeToAbl B (Qu3nyeckol (OMOJIOrMYecKkoi) aHTPOIOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJl€OAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOIMYJIALHUM.

buocomnuanbabie HCCIIEIOBAHUS MIPUPOBI YyeJI0BeKa. Uccnenosanue
KODBOJIOIIMHUONOIOTHYECKOTO U COLIUAIBHOTO B YEJIOBEKE.
JdeMoHcTpannmn

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

Tabmuubl u  cxembl: «MeToabl aHTpomosorum», «l'OJIOBHOH MO3r  YelloBeKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLUOHHOE [PEBO YEJIOBEKay,
«ABcTpanonutek», «4enoBek ymenblity, «HenoBek NpsiMOXOIAIIM», «JleHUCOBCKHUM YeI0BEK»
«Heanpepransup»y, «KpomanboHusl», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

ObopynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHalbHONW KyJIbTYphl MIPEIKOB
YyeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHUQPOJIOTHYECKUMH U OUOIeHCKUMH
CIOKETaMH ITPOUCXOXKJICHUS YeoBeKa, (poTorpaduu HaX0J0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET 4eJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MPEIKOB YEIOBEKA.

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

IIpakTuyeckas padora «/3yueHue 3KOJOTHYECKUX aJaNTallUNA YeTOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOUICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX 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. CBsi3b
9KOJIOTHH C IPYTUMHU HayKaMH.

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

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJI0OBEYeCTBA C MNpUponod. POpMHpOBaHME SKOJOTUYECKOHM KYJIbTYpbl W
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL UK

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

Tabmuubl 1 cxemsbl: «Paznensl 3koa0run», «MeToabl 3KoIorun», «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH CpebD».

JlaboparopHasi padora «/3yueHrne METOJ0B SKOJIOTMUYECKUX UCCIECTOBAHUNY.



Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonoruyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeUCTBUS 3K0oIornueckux pakropos. [Ipasuno munumyma (K. npenrens, HO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUHM M IKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiu3m.

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

BnaxnocTts kak skonoruueckuil ¢akxrop. [IpucnocobneHus pacTteHuid K MOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJMOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOWTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSAM YCIOBUH JKU3HU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUUN:  KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuueckue, (adpuyeckue). 3HauyeHUE OMOTHYECKUX B3aUMOJEHCTBUM JJIS CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie oouTanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoOHCTpaL U

TabGnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CIEKTP», «IKOJIOTHUYECKHE
TPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «Du3HONOTHYeCKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GopMbl pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JIiEca», «IKOCUCTEMA XBOMHOro Jiecayn, «llemu nurtaHus»,
«XumHuvectBoy, «Ilapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUH W KHUBOTHBIX, IMPHCIOCOOJEHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOapuv M KOJUIEKIHUU TEIUIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMi, uyyena MNTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIIUXCA K THUTrpopuTam,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX,
Oo0OHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PAacTeHUH M KUBOTHBIX, 00JaJal0LINX
yepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HHM, repbapuu u
KOJJIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJJIEKIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSIHUIO CBETa.

Jladoparopnasi paGora «BbIsBICHHE TMPHUCITOCOOICHUNH OPraHU3MOB K BIIMSIHHIO
TEMIIEPATYPBI».

JladbopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU



DKOJIOTUYECKHE XapaKTepUCTUKH momymsinuu. [lomynsauusa kak Ouonoruyeckas cUCTEMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPbI MOMyJIsiiuii. OCHOBHBIE TOKA3aTEIH MMOMYISINH:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M I0J0Bas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojnoruyeckas CTpykTypa nomyisuud. OLeHKa YHUCIEHHOCTH MOmyssiuu. JuHamuka
NONYJISIUUU U €€ peryssanusa. buortndeckuil noreHuuan nonyaanuu. MoaenanpoBaHue TUHAMUKA
nonyisiuuu. Kpusble poctra uyucienHoctu mnonyisuuu. Kpusbslie BbDKUBaHMs. Perymsius
YHUCIIEHHOCTU TMOMYJALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (- u K-crparerun).

[TonsitTue 00 »sKojoruueckod Hume Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckord Humm/x. M. Xatunncona. Pazmepsl 3xonornueckoi Humu. lloreHunanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE HKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmoruueckue WHBa3UHU
Yy>KE€POJIHBIX BUOB.

JleMoOHCTpaL U

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYECKUAE XapaKTEPUCTUKU MONyIsSuny, «IIpocTtpancTBeHHas
CTPYKTypa mnonyiasiuun», «Bo3pacTHble mnupaMuapl HOMymsuuu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojnens skomornueckord Humm Jx. U.
XaT4MHCOHAY.

ObopynoBanue: repdapuy pacTeHH, KOJUICKIINY )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PaCCENCHUIO».

Tema 9. Jkos0rus cooduecTB. IKOJOrH4eCKre CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHU3MamMH B
OuoreHo3e.

Okocuctema kak oTkpeiTas cucrema (A. k. Tencnm). DyHKIHOHANBHBIE OJOKU
OpraHM3MOB B JKOCHUCTEME: NPOAYLEHTbI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue 00Kk 3KocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OCHOBHBIE MTOKA3aTENHN IKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yucesl, 0MoMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBruHble U BTOPUYHBIE CYKIIECCUM U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHOoe cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIE dKOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKOCUCEeMbl MOpel U OKeaHos.
OKrocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus mexay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHSA  OCHOBHBIX  B3aMMOJEWCTBUN  OpraHU3MOB B
sKocucTeMax. Poavs kackaonozo s¢ghghexkma u 6udo08-30upuxamopos (Kiouesvix 6ud0s) &
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUYMBOCTh OPraHU3MOB, TOMNYJISUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUM.



Mexanusmbl  6030elicmeusi  3aepsA3HEHUtl  PA3HblX MUNO8 Ha  CyOOP2aAHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTo0JIOTusl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX IKOCHUCTEM.

JdemMoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLEHO3a», «DKOCUCTEMA IIHUPOKOJINCTBEHHOI'O JIECay,
«JKocucTemMa XBOHHOro Jjeca», «DyHKIHMOHATbHBIC TPYMIBI OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llemm nurtaHua (macTOWINHAS, JIETPUTHAS)»,
«DKOJIOTHYECKas MMHpaMUIa YHCeT», « IKOJIOTHUECKas mupamMuia OnoMacce», «IKOJIOTHUECKas
nupampia sHeprun», «OOpazoBaHue Oosiota», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Tociie moxapa», «JKOocucTeMa o03epay, «ArpoueHos», «KpyroBopoT BemIECTB M IMOTOK
SHEpPruu B arpoueHoser, «IIpumepst ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia NTHI[ U 3Bepew,
repO6apuu KyJIbTYpHBIX U AUKOPACTYLIMX PACTCHUH, aKBApUYM KaK MOJIEJIb IKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcanue ypOoIKOCHCTEMBD».

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

IKCKypeust «IOKCKypcHsl B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXO/JI0JIbHBII MJIM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHsl B arpo3KocHcTeMy (Ha MOJIe MU B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapHas o6osjo4ka 3eMiM, TJe CYIIECTBYET WM CYIIECTBOBaja
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. Kupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoXMMHYECKHE HUKIIBI (Yriieposia, a30Ta). PUTMHUHOCTD siBIIeHUH B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTre 0o 6Mome. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEUIaHHbIe W IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTenbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa W GYHKOUS OJKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOrO IOTEHIHAA |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «['eocdepst 3emmy, «KpyroBoport azora B npupojae», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopot kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumueckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbiii  nec», «lllupokonucTBenHslid Jjecy, «Cremb», «CaBanHay, «llycTbIH:Y,
«Tponmuecknii necy.

Ob6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOrHYecKre KpHU3UChl M WX Npu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUEe BO3AYIIHOM cpeasl. OXpaHa BO3ayXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KiuMaTa.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTENHLHOTO U KUBOTHOTO Mupa. OCHOBHBIE NMPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckre caapl U 300JIOTHYECKHE
HapKH.

OCHOBHBIE IPUHIUIIBI YCTOWYMBOIO PAa3BUTHS YeJIOBEYECTBA U MpUpoAbl. PannonansHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Oumojormueckoro pasHooOpazus 3emnu. OOmme



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

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
anepeemuxke. buonozuueckoe paznoobpasue u ouopecypcol. Hayuonanvnvle ungopmayuonusie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocooos Hopbovl ¢ HUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JdemoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMochepb», «3arps3HeHue THIPOCheph»,
«3arpszHenne mouBbl», «[lapuukoBbiii  3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOpUNY, «MOJeNN YIPaBISIEMOTO MUPaY.

Ob6opynoBanue: Qororpadguu oxpaHSEMbIX pacTeHHM W >KUBOTHBIX KpacHoil kHHUTH
Poccniickoit ®enepanun, KpacHO! KHATM pernoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B cTpyKkType AMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbI 10 OMOJOTHUU BBIJCICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBLHOCTH U CaMOOMPEJEICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOEXKJIEHUI JIMYHOCTU HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMs, Haluuue NPABOCO3HAHUS  DKOJIOTHUYECKOH  KYJIbTYpHI,
CcnocobHoCcmu cmagums UEAN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OMOJIOTHH JOCTUTAIOTCA B €AHHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMM U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3HUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoi @enepauun, NpUpoOaEe U OKPYKarOIIEH cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE pealin3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHON IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1)rpasxkaaHckoro BOCIMTAHUS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOY4YalOIIeToCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACSITEIHHOCTU MPHU CO3JAAaHUHN YUCOHBIX IMPOEKTOB,
pelIeHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

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

YMEHHE YYHUTHIBATh B  CBOMX JIEUCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIONHEHUS YUEOHBIX,
MO3HABATENIPHBIX W HCCIIENOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHOI, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOIBL,
nocTikeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHsI OMOJIOTMY B TIO3HAHUH 3aKOHOB IPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTH K CIYKEeHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUSl, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTeH CEeMEWHOI 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 OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B pPa3HBIX BHUJAX HCKYCCTBa, CTPEMIIEHHE MPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHHE U peain3alus 3JJ0pOBOro U 6e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COOJIO/IEHNEe TUTHEHUYECKUX TPABWII M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HMHAWBUAYAIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MIOBEJICHHS B CUTYAIUSX, YTPOKAIOIINX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIEHUS aKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKykO
NesITebHOCTD;

MHTEpEC K pa3iuyHbIM chepam nmpodheccHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIIbI;

0CO3HaHME TTT00ATBHOTO XapaKTepa 3KOJOrMYECKUX MpoOiIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOroAeHne
MpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHWE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHON cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU IKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOW IPaKTUKH, OCHOBAaHHOIO Ha JAMAJore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UUTATEIBCKOM KYJIbTYphI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeJNOoBEeKa U OO0IlecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOM LIMBWIM3ALMU: OOECIIeUeHUs
HOBOI'O YPOBHS pa3BUTHsI MEIAMLIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiunBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUMN
OKpYKaloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4YHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH IO OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «bHONOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIHUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIeHAYYHBIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleOBaHUEe, HAOIIOJEHUE, W3MEpEHHUe, SKCIEPUMEHT M Jpyrue);yHUBEpcaIbHbIE
yueOHbIe JeiicTBUS (IMO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPaMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIUXCs;
CIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wusydeHuss OWOJOTMHM Ha YypOBHE cpemHero ooOmero oOpa3oBaHHs Yy
oOydatromierocss OyayT copmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIC ACHCTBHSI, COBMECTHAS JICATEITHBHOCTD.

MetanpeameTHbie pe3ysbTaThl OCBOSHHUS MPOrpaMMbl CpeIHEro ooiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1)0a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITeNIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpPoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), PpPACKPHIBATh CMBICH OHOJIOIMYECKHX
MOHATHM (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTHMMHU MTOHATHSIMH);

OTIPE/ICIIATh IEIM JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTD PE3ybTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

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

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

MPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUHIl Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATCIBHOCTH, OIIEHUBAThH COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIOJIHATH pPAadOTy B YCJIOBHSX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2)0a30Bble HCCIeA0BATEIbLCKHE IeHCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON U MPOCKTHOW JESITeITbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOHCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONB30BAaTh Pa3jMyYHble BUABI ACSITENBHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHHUS, €0
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B yYYCOHBIX CHTYalHsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYIHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4W B 00pa30BaTEbHOW ACSITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUNoTe3y €€ pelleHHs, HaxXOIUTh AapTryMEHTHI IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIIECTBIIATH IEJICHANIPABICHHBIN IMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATBEHYIO CPEey;

YMETh IEpPEeHOCUTh 3HaHWs B  I[IO3HABATEJbHYI0O U  MpaKTUYEeCKylo obsactu
KU3ZHEJCATEIILHOCTH;



YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IPEAJararb OPUTMHAJIBHBIE IMOAXOAbI M PELIEHMs, CTABUTh
npoOJIeMbl U 33Ja4u, TOIyCKaroIUe aJbTepHATUBHBIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTeparype, OMOJOTMYECKUX CIIOBApsIX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUMBOCTD;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAIbHYI (OpMYy NpPEACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbII S3bIK B KauecTBE CpeAcTBa IpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsiaeHne yHUBeEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

1)o6meHue:

OCYILECTBIIATh KOMMYHMKAIIMK BO Bcex cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAlIOre
WIM JUCKYCCHUU IO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYKICHHMSI OTHOCUTEIIBHO BBINOJHEHMSI IPEUIaracMod 3aJadd, YYWUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2)cOBMeCTHAsI 1eSITeJTbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl IpU
peleHn OMONIOTnYecKoi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3auMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

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

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENeNaTh POIU C Y4ETOM
MHEHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOI0 Y4aCTHHKA KOMaHbl B OOIIUH pe3ylbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMYHBIX CHUTYyalHsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbHBIMHU PEryIATHBHBIMH JCHCTBUIMU:

1)camoopranusanus:



UCMOJb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUA NpOOJIEM M HUX pEUICHUs B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIBHO OCYILECTBIISATh [103HABATEIbHYIO JEATEIBHOCTD, BBIABIATH IIPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PeLIeHUs MpoOIeMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKOM SPYIULMH B Pa3HbIX 00JIACTIX
3HaHWUN, 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 MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, 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 PE3YyJIbTaTOB JEITECIbHOCTH;

3)npuHsATHE CeOsi M APYTrUX:

NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: creuupuyeckue g OWOJIOrMM HAay4HbIE 3HAHUSA, YMEHHUS U
CrocoObl JEHCTBHII MO OCBOCHHIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbBI
JESATETLHOCTH IO TOJYyYEeHUIO HOBBIX 3HAHUM U WX MPUMEHEHHIO B PAa3IUYHBIX YYEOHBIX, a
TaK)K€ B PEAbHBIX )KM3HEHHBIX cuTyalusax. [IpeameTHsie pe3ynbTaThl MPEACTABICHBI IO O/1aM
U3Y4EHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buornorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B TO3HAHWU 3aKOHOB TPHUPOABI M
pelIeHrur IpoodiieM PallMOHAIBHOTO IPUPOIOTIONH30BAHMS, O BKIIAJE POCCUNUCKUX U 3apyOEKHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOH OWOJIOTMUECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAoIINe
OMOJOTHYECKHE TEPMHUHBI U TOHATHUS (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, TOMEocCTas,
CaMOpEryJsilys, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
Oouonoruueckue teopun (kinerouHas Tteopusi T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1meHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEePBOTO MOKOJICHHSI, PACHICTUICHHS], YUCTOThI TaMeT, He3aBUCUMOro HacnenoBanus [.Mennens,



TOMOJIOTUYECKHX PSJOB B HAcleACTBeHHOW u3MeHumBocTH H. W. BaBuioa), mpuHIUTIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B OMOJOTHYECKUX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHue, Ha0Ir01eHUE, SKCIICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCie OakTepuid, rpuOOB, pacTeHHH,
JKUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HENCSITEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pAaCTeHWH, >XHUBOTHBIX H
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEeNIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mei03a, raMmeToreHe3a, sMOpuoreHesa, MocTIMOPHOHATBLHOIOPA3BUTHSA, PA3MHOKECHHUS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOMJAMH KJIETKH U WX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIUSMHU, MEX]y OpTaHaMU U CUCTEMaMHU OPraHoOB Y
pacTeHuil, JKMBOTHBIX W 4YeNOBeKa M HMX (YHKIHMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GyHKIMSAME, MEXAYy JTanaMu oOMeHa BEIIeCTB, dTalaMH KIJIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBIIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE WCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4yH, BBISBISATh NPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJYy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPaKTUUYECKUe paldoThl, coONI0aTh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMyHpys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4yacTBOBaTh B ydeOHO-HMCCIeN0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIuHe, MPOBOAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO MPEICTABISATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUIX;

YMEHHE OILIEHUBATh OJTHYECKHE acCIeKThl COBPEMEHHBIX WCCIIEIOBaHUI B 001acTH
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HalpaBIEHHOE
W3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIHMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO03SIMCTBA, TUIIEBON
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HABaTeNbHBIH HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOT0 00pa3oBaHUs B
OpraHu3aIMsIX CPEAHEr0 NPOPEeCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

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

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B MO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYeCTBA, a TAKXKE B PEHICHUH BOIPOCOB
PaLMOHATIBHOTO TPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJe POCCHUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeeNieHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonronHass Teopust Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), ydeHus (A. H. CeBeproBa — 0 myTsSX U HalpaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
9KOJIOTUYECKOW MUPaMUIbI SHEPTHH ), TUIIOTE3bI (runote3a «mupa PHK» V. I'nnbepra);

YMEHHME BIIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX W3MEHEHUU B
IPUPOJIE;

YMEHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
ouocepsl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHI000PA30BaHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUN
Ha reHO(OH] MOMYJSIUHU, PUCTOCOOIEHHOCTH OPraHW3MOB K Cpelie OOUTaHUs, YepeIOBaHuUs
HAIpPaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIOIHH, ABMKYILIUMU
CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCHCTEM M MPHUCIOCOOJICHUSAMU K HHUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, PUCIOCOOJEHHOCTh BUI0B
K cpene oburtaHusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOICHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0O TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHUsI MHOrooOpasus BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHMSI IPUPOJIBI U
YeII0BEUECTBA;

YMEHHME pelaTh OWOJIOTUYECKUE 3a7aud, BBISIBISATH NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpPOIleCCaMd U SBIICHUSMH, JeNaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJIHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHUE BBIIBUTaThb THUIIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIbHBIMU CpEACTBaMH,
bopMynupys LeNb UCCIeI0BaHuUs, aHATM3UPOBATh [TOJIyYE€HHBIE PE3YJIbTAThl U J€J1aTh BBIBOIBL;

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIeNoBaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
MOJTy4YEHHBIEC PE3YJbTAThl HA YYEHUUYECKUX KOH(PEPEHIIMSIX;

YMEHHME OIIEHMBAaThb THUIOTE3bl M TEOPUU O MPOUCXOXKIACHUM IKHU3HHU, UEIOBEKa U
YeJOBEYECKHX pPac, O MPHUYMHAX, MOCIEACTBUAX M CIOCO0AaX MNpPeAOTBPALICHUs INI0OATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON AEATEIbHOCTH B
o0nmacth  OMOJIOTHMH, D3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPHUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHHMsS B OpPraHU3ALUAX CPEIHEro
PO(EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHnuepasieioB u KoanuecTBouyacoB
n/m TEMNIPOrpaMMbl Bcero  KontpoabHbiepaborsl  IIpakTunueckuepadoThl
1 buonoruskaknayka 1
2 JKuBBIC CHCTEMBI M X U3yUYEHHUE 2
3 buonorusikinerku 2 0.5
4 XHUMHYECKasOpTraHu3aIUsIKICTKI 10 1
5 Crpoenune u GyHKIMHUKICTKH 8 2
6 OOMeH BelecTB U MpeBpalieHue 9 1
SHEPTUU B KIETKE
7 HaCJIe,I[CTBeHIfaH uHbopMaIus u 9 05
peaym3anys €€ B KJIETKE
8 JKM3HEHHBINITUKIIKIICTKH 6 1
9 Crpoenrne u GyHKIMHOPTaHH3MOB 17 1.5
10 PazmHoxenue u 8 15
pPa3BUTHUEOPTAaHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTHHACIICACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTHHU3MEHIHBOCTH 6 1
14 I'eneTnkauenoBeka 3 0.5
15 CenekIusiopranni3MoB 4 1
16 buorexnosnorus u 4
CUHTETHUYECKasIONOIOT U
17 PesepBHOEBpEMS 1
OBIIEE KOJIMYECTBO YACOB I1O 102 0 13

I[TPOTPAMME




11 KJIACC

Ne HaumenoBanuepasae/ioB u KounuecTBoyacoB
n/m TeMIIPpOrpaMMbl Bcero  Konrpoubnbiepaborsl  IIpakTnueckuepadoTsl

3apoKeHUE U pa3BUTHE

1 SBOJIIOIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI

2 N.[.I/IKpOBBOJIIOI_II/I}I u 14 9
eépe3yabTaThl

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

4 [Ipoucxoxnenue u pa3BuTue 15 15
JKU3HU Ha 3emJie

5 [IpoucxoxneHneuenoBeka — 10 1
AHTPOIOTeHE3
DKoJorus — Hayka o
B3aMMOOTHOIICHHSIX

6 OpraHu3MOB U 3 0.5
HAJOPraHU3MEHHBIX CUCTEM C
OKpYXKarollen cpeoi

7 Opranusmsl U cpeaoduTanus 9 15

8 DKOJIOTUSIBUJIOB U TOIMYJISIIUI 9 0.5

9 DKOJOTUSACO00IIECTB. 12 05
DKOJIOTUYECKUECUCTEMBI

10 buocdepa — 6
rI106anpHasdIKOCUCTEMA

11 UenmoBek U OKpyKaroIascpeia 6

12 PesepBHOEBpeMs 8

OBIIEE KOJIMYECTBO YACOB 102 0 75

I10 ITPOT'PAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne Temaypoka KosaunuecTBo4acoB Obopyn

n/n Bcero Konrtpoabnsiep IIpakTnyeckue OBaHHE
a00ThI padoThI
buonorus Kak KOMIUIEKCHas HayKa H

KaK 4acTh COBPEMEHHOT0 00II1ecTBa

JKuBrle cuCcTEMBI U UX CBOIMCTBA

YpoBHEBasIOpraHU3alUsKUBBIXCUCTEM

Hcropust OTKPBITHSA U U3yYEHUs KIIETKU.
Knerounasteopus

A WM
S o e

Meroasl MOJIEKYJISPHOM M KIETOYHOH
owomornu.  IlpakTtuyeckas  pabota
«M3yueHue METO/I0B KJIETOYHOU
OMoJIOTHH (xpomarorpadusi,
anekTpodopes, g depeHnnaIbHOe
uentpudyruponanue, [1L[P)»

6 XUMUYECKUNCOCTABKIIETKH 1

MuHepasbHbIC BeIIeCTBa KICTKH, HX
OuosIorNYecKas poJib

Opranuyeckrne BeIIECTBA KIETKH —
OenKu. JlaGoparopHas pabora
«OOHapyxeHHe O€JKOB C TOMOIIbIO
KayeCTBEHHBIX PEaKIHiD»

CaoiicTBa, kiaccudukanus U (QyHKIUU
0esKoB

Oprann4ecKkreBeecTBaKIETKH —
YTJIEBOIBI
Oprann4ecKkreBeecTBaKIETKH —
TN B

10

11

Hyxneunnosbie xucnorel. JIHK n PHK.
JlabopaTtopHas paborta «MccrmenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJICJIEHHBIX U3
KIIETOK PA3JIMYHBIX OPTaHHU3MOBY

12

13 Crpoenne u ¢ynkuuun ATO. [pyrue
nykieosunrpudocdarsl (HTD)
CexBeHHpOBaHUE JIHK. MeTtoasl

14 T€HOMMKH, TPaHCKPUIITOMUKH, 1

MIPOTEOMHKH
15 MeToaBICTpYKTYPHOHOMOIOTHU 1
16 TUIBIKIIETOK. 1
[IpokapuoTHueckaskieTka

CrtpoeHre »YKapUOTHYECKOH KJIETKH.
17 [Ipaktnueckass  pabora  «M3yueHue 1 0.5 TP
CBOWCTB KJIETOYHOU MeMOpPaHbI»

18 IToBepXHOCTHBIaNMAPaTKIETKU 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.
JlaboparopHnas pabora «lccnenoBanue
I1asMoiM3a W JeljasMoiid3a B
PACTUTENBHBIX KIETKAX)

HemeMOpaHHbIeOpraHOUIBIKICTKH
Crtpoenue u pyHKIHMUSIPA

CpaBHuUTEIbHAS XapaKTEePUCTHUKA
KIeTOK  dykapuor.  JlaGopaTtopHas
pabora «M3ydeHHe CTpPOSHHS KIETOK
PA3JIMIHBIX OPraHUu3MOB»

0.5

0.5

TP

TP

24

25

26

AcCUMMIIALIMS ¥ TUCCUMUJISLINS — JIBE
CTOpPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEILIECTB. JlaGopaTopHas pabora
«3yuenue KaTaIUTUYECKOU
aKTUBHOCTH (EpPMEHTOB (Ha TpuUMepe
amMmIIa3bl WIK KaTaaasbl)»

@epMEHTaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTaboIu3Ma.
JlabopatopHnas  pabora  «M3yuenue
(bepMeHTaTUBHOTO pacIlenIeHus
MEPOKCHJIAa BOJIOPOAA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

benku-akTuBaTopbl " Oenku-
MHTHOUTOPBI

0.5

TP

27

ABTOTpOGHBIMTUIIOOMEHABELIECTB

28

dorocuntes

29

Xemocunte3. JlaGoparopHasi pabora
«CpaBHeHue mpolieccoB GOTOCUHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHBIE OpTaHHU3MBI. Bunsr
Opoxenusi.  Jlabopatopnas  pabota
«CpaBHEHHE TPOIECCOB OPOKECHHS H
JIBIXaHUS

31

32

33
34

AspoOHbIE OpTaHU3MBI. Oramnbl
HHEPreTHYECKOro oOMeHa

OHeprust  MeMOpPaHHOTO  TpaJueHTa
nporoHoB. Cunres AT®: pabota
poToHHON AT®-cuHTa3bI
PeakuunmaTpuyHOrocuHTE3a
Tpanckpunuus — MaTPUYHBIMCUHTES

PHK

35

Tpancnsiuus u eésrarnsbl




KomupoBanue  amuuokucinor. Poib

36 1
pubocom B OuocuHTE3E Oenka
37 Opranuzanys reHomMa y HPOKapuOT H 1
9YKapHOT
38 MornexymsipHbIe MEXaHU3MBI 1
9KCIIPECCUU T'€HOB Y YKapPHOT
Bupycsl — BHekieTouHblEe  (HOPMBI
39 KU3HA W OOJNIMTaTHBIC  TApa3HTEHL. 1 05 TP
[Ipaktnueckas  pabora  «Co3manue
MOJIEIIA BUPYCA»
40 Bupycubie 3a6OJI€PaHI/I$I YeJIoBeKa, 1
KUBOTHBIX, PACTCHUN
a1 Hanorexnomorun B  Ouonoruu U 1
MEUIIHHE
42 JKU3HEHHBIIMKIIKIIETKA 1
43 Marpuunsnicuare3 JIHK 1
Xpomocombl. JlaGoparopHass pabora
44 «M3yyeHre XpOMOCOM Ha TOTOBBIX 1 0.5
MHUKpOTMpernaparax»»
45 JIeCHUEKICTKH — MHTO3 1
Tunst  kinerox.  Kapuokunes u
nutokune3.  JlaboparopHas  pabora
46 «Habnrogenne MuUTO3a B KIETKaX 1 0.5
KOHYHMKA KOpemKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynauuskn3HEHHOTOLIMKIIAKIETOK 1
48 OpraHnn3MKaKeInHOCIIENI0e 1
49 Tkanu  pacTeHuid. JlabopaTopHas 1 05
pabota «M3yueHune TkaHel pacTeHUI»
Tkanu  KMBOTHBIX W YeJIOBEKa.
50 JlabopatopHnas  pabora  «M3yuenue 1 0.5
TKaHEH KUBOTHBIX)
Oprassl. Cucremsl OpPraHoB.
51 JlabopaTopHnas  pabora  «M3yuenue 1 0.5
OpraHoOB I[BETKOBOTO PACTEHUS
52 OnopatenaopraHuzMoB 1
53 JIBI>KEHHEOPTraHU3MOB 1
54 [Inranneopraan3zMoB 1
55 [luTaHue TIO3BOHOYHBIX JKHBOTHBIX. 1
[TummeBapuTenpHas cucTeMa 4eIoBeKa
56 JIbIxaHMEOPTraHN3MOB 1
57 JIpIxaHWe TO3BOHOYHBIX J>XHBOTHBIX U 1
9eJI0BeKa
58 TpaHcOpTBENIECTB Y OPTAaHU3MOB 1
59 KpoBeHocHasi cucreMa TO3BOHOYHBIX 1




60

JKUBOTHBIX U 4EJIOBEKA
Beienenue y opranu3smMoB

61

3amuTa y OpraHu3MoB

62

NMMyHHascucTeMadesoBeKka

63

64

65
66

Paszgpaxxumocts u  perymsuus y
OpraHu3MOB

I'ymopanbHas perynsnus u
SHJOKpPUHHAs CHCTEMa >KHUBOTHBIX U
YelioBeKa

DopMbIpa3MHOKEHUIOPTaHU3MOB
[TonoBoepazMHOKEHUE

Ll

67

Meiio3

68

69

I'amerorenes. O6pazoBaHue U pa3BUTHE
MOJOBBIX  KieTok.  JlaGoparophas
paborta «M3ydeHHe CTPOCHHUS IMOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIpEnaparaxy

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

0.5

TP

70

71

72

3akjagKka OpraHoB W TKaHed U3
3apO/IBIIIEBHIX JIUCTKOB

Poct  u  pa3BuTHE  KMBOTHBIX.
JlaGoparopHass pabota «BrbIsBICHME
MPU3HAKOB  CXOJCTBAa  3apoiblLIei
MIO3BOHOYHBIX KUBOTHBIX)»

Pa3smHOXeHME U pa3BUTHE pPACTEHUH.
Jlabopatopnas  pabora  «CtpoeHue
OpraHoB Pa3MHOXKEHUs BBICIIIUX
pacTeHui»

0.5

0.5

TP

TP

73

74

I/ICTOpI/Ifl CTAHOBJICHUA W  Pa3BUTHA
TCHCTUKH KaK HayKN

OcHOBHbIE  TOHSTUS U  CHUMBOJIBI
reHetuku.  JlaGoparopHas ~ pabora
«po3oduna kak 00BEKT TEHETUYECKUX
HCCIICIOBAHUI

0.5

TP

75

3aKOHOMEPHOCTH HAaCJIeIOBaHUs
IIPU3HAKOB. Monorubpuanoe
ckpemuBanue.  [IpakTtuyeckaspabora
"N3ydeHnepe3yabTaTOBMOHOTHOPUIHOT
OCKpeUIMBaHUs Y Ap030pHIIbl"

0.5

TP

76

[{uTOMOrNYeCKUEOCHOBEIMOHOTUOPUTH
OTOCKPEIIUBAHUS

77

78

AHaNMM3UPYIOLIEECKPEIINBAHUE.
HenonxnoenomuHupoBanue
JurubpuHoe CKpEILMBAHHUE.
[Ipaktnueckass  pabora  «M3yueHue
pE3yJIBTAaTOB JTUTUOPUIHOTO

0.5

TP




79
80
81

CKPEIMBAHUSA Y IPO30(OUIIBI»

]_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
PacTEeHH, )KMBOTHBIX U Y€IOBEKa

N3MeHYMBOCTBIIPU3HAKOB.
BunpmmsmenunBocTu

MoaudukarmoOHHAsIU3MEHUYNBOCTh

BapuanmoHHbIi psii ¥ BapUallMOHHAS
KpHUBasl. JlaboparopHas pabota
«HUccnenoBanue 3aKOHOMEPHOCTEH
MOTU(UKAITTOHHON M3MEHYHUBOCTH.
[TocTpoeHreBaprainOHHOTOPsIIA u
BAPUALIMOHHOMKPUBON»

L L

|

0.5

TP

88

89

I'enoTHnUYeCcKassn3MEHUNBOCTb.
KoMOnHaTHBHAsIN3MEHYNBOCTE

MyTranuoHHas U3MEHYHUBOCTb.
[IpakTnueckass pabora «Mytauuu y
Ipo30(hUIIBI (Ha TOTOBBIX
MUKpOTpenaparax)»

0.5

TP

90

91

92

93

94

3aKOHOMEPHOCTH MYTallMOHHOTO
mpoiiecca. ONHUreHeTuKa "
SMUTEHOMHKA

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

MeTtoapIMeTUITMHCKOUTEHETUKN

3HadeHue MEIUIIUHCKOM TEHETHUKU B
IpeaAOTBPAIICHHUN u JICYCHHUH
FeHETHYECKHUX 3a00JIeBaHUI YeI0oBeKa

OcHoBHBIE MOHSITUS CEJIeKIINH.
JlabopatopHnas  pabora  «M3yueHue
COPTOB KYJBTYPHBIX PACTECHHUI U MOPOJ
AJOMAITHUX KUBOTHBIX»

0.5

0.5

TP

TP

95

96

Meronsl CEJICKLIUOHHOU paboThI.
JlabopaTopHnas  pabora  «M3yuenue
METOJIOB CEJIEKIIMHU PACTEHUI»

JIOCTHKEHMsT CEJIEKIUU DPAcTeHUH U
KUBOTHBIX.
[IpakTuyeckaspadora«lIpuBuBKapacTeH
umn»

0.5

TP




Coxpanenue, U3Yy4eHUE u

97 WCIOJIb30BaHUE TCHETUYECKUX 1
pecypcoB
buorexHonorusi kak Hayka W OTpacib

98 npou3BojacTBa. lIpakTudeckas pabota 1 0.5 TP
«M3ydyenue 00beKTOB OMOTEXHOIOTUIY

99 OcHOBHBICHATIPABIICHUSICHHTE THUECKOM 1
OouoI0rNu

100 XpomocoMHas ¥ TeHHAsSUHKECHEPHS 1

101 | MeauuuHCKHEOUOTEXHOIOTHHA 1

102  HroroBas KOHTpOJbHAs padboTa 1

OBILIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOTPAMME




11 KITACC

Temaypoka

OpomonnonHasteopus Y. Jlapsuna

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

KoauuyecTBouacoB

Bcero

KoHnTtpoabHbiep
a0doThI

IIpakTH4eckue
padoThI

Oobopynos
anmue

boprba 3a CYILLIECTBOBAHMUE,
€CTECTBEHHBII M MCKYCCTBEHHBIN
oTbop

DopMUPOBAHUECUHTETUUECKONTEO
PUUABOJIIOIUU

Dranbl BOJIONMOHHOTO MpoIlecca:
MUKPO3BOIIOIHS u
MaKpO3BOIIOLUS

Ionynsaums —
3JIeMEeHTapHasie IMHUIIAdBOIIOLIUN
3aKOH TEHETHYECKOr0 PaBHOBECHS
Hx. Xapmu, B. Baitu6epra.
JlaGopaTopHas pabora
«BbIsBIIeHWE  W3MEHYHMBOCTH Y
0co0eil OAHOTo BUIA»

DneMeHTapHBIe()AKTOPBIIBOFOIUH

0.5

TP

10

O¢ddexkr ocHoBarens.  DddekT
OYTBUTOUHOTO TOPIIBIIIKA
Murpauuu. M3050uu HOMyJIsALuiA:
reorpaduueckasi, OMoJIOoruyecKas

11

12
13

EcrecTBenHbIi otbop —
HANPABISAIOMUN (HaKTOP IBOJIOINH

[TonmoBoiioTo60P

[Tprcnoco0IeHHOCT,  OpPraHU3MOB
KaK pe3yibTaT MHUKPOIBOJIIOIUH.
JlaGopatopnast pabora «M3yuenue
apoMop(}030B U WUAMOATANTALNNA Y
pacTeHUM U )KUBOTHBIX)

0.5

TP

14

15

[Ipumepsr  mpucnocoOneHuit y
OpPraHu3MOB:  MOP(OJIOrHYEeCKHe,
buznonornyeckue,
OMOXMMHUYECKHE, TOBEJACHYECKHE.
JlaGopaTtopnasipaboTa
«[IpucrnocobneHUsIOpraHu3smMoB 1
WXOTHOCUTEJIHHASAIIETIECO00Pa3HOCT
b»

Bun, ero kputepunm U CTPYKTypa.
JlabopatopHnast pabora «CpaBHEHHE
BUJOB TI0  MOP(OIOTHIECKOMY
KPUTEPHIO)

0.5

0.5

TP

TP



16  CrpykrypaBuga
17  BupooOpa3oBaHUEKaKPE3yIbTaTMH
KPO3BOIIOIUHI
18 = CBA3BMHKPO3BONIOLUHU u
SMUAEMHOIOTHH
19 | MakpoaBororusi.
[TaneonTomornueckue METObI
U3YYEHHUS IBOJIIOLNH
20  buoreorpaduueckrueMeToNbIN3YICH
USIDBOJIOIMA
21 | DmOpuonoruueckue U
CPaBHUTEIHHO-MOP(OIOTrHIECKHE
METO/IbI H3YYEHUS IBOJIOIHU
22 | MonexynsipHO-TeHETHIECKHE,
OMOXMMHYECKHE u
MaTeMaTHYECKUE METOJIbI U3YICHUS
SBOJIIOIIH
23 | OO1me3akOHOMEPHOCTUIBOIIOIIH
24 | ApanTuBHAs pamuanus.
HepaBHoMepHOCTH TEMIIOB
HBOJIIOIUH
25  Hayunsie TUTIOTE3bI
MIPOUCXOXKICHUS KU3HU Ha 3emiie
26 | JloHay4yHble  MpeACTaBIEHUS O
3apOXKICHUH JKU3HU
27 | OCHOBHBIEITAITBIHEOPTAaHHYECKOWD
BOJIFOLIUT
28 | T'umote3bI3apOokICHUSKU3HU
29 Ucropuss 3emimum u MeTombl e TP
u3zyuenus. JlabGoparopHast pabora
«3yuenune " OIIMCaHUE 0.5
UCKOIaeMbIX OCTaTKOB JpPEBHUX
OpPTaHU3MOB»
30  HavanpHBIEITANTBIOPTAaHUYECKOHIBO
JIFOLUH
31  Dpoaronus3yKapuoT
32  OcHOBHBIE 3TaIbl SBOJIIOIUU TP
PacTUTENBHOTO MUpa.
[Ipaktuueckass pabora «3yuenue 0.5
O0COOEHHOCTEH CTpOEHUS pacTeHui
pa3HBIX OTJICIIOBY
33  OcHOBHBIE 3TaIbl SBOJIIOIUU
KUBOTHOT'O MHpa
34  Dpomouus JKHBOTHBIX. TP
[TpakTueckass padota «M3yueHue 05
ocoOeHHoCTeH CTPOCHUS '

ITO3BOHOYHBIX XUBOTHBIX»




35

36

37

38

PazButue xu3nu Ha 3emiie 1Mo 3pam
U TIeproam

MaccoBbie BBIMUPAHUS —
HKOJIOTHYECKUE KPU3HCHI
TPOIILIOTO

CoBpeMeHHbIN AKOJIOTUYECKUN
KPH3UC, €r0 0COOCHHOCTH

CoBpeMeHHasACUCTEMAOPIaHNYECKO
TOIPOILIIOrO

39

40

OCHOBHBIECUCTEMATUYECKUETPYIIIT
BIOPraHU3MOB

AHTpomosiorus —  Hayka O
YEJIOBEKE

41

42

43
44

45
46
47
48

49

Pazsutune IIPEICTABICHUI 0
IPOMCXOXKACHUH YeJIOBEKa

Mecto  denoBeka B CHUCTEME
OpPTaHHYECKOTO MUpa.
JlaboparopHas pabora «l3ydenue
0COOCHHOCTEH CTPOCHHS CKelera
YeJ0BeKa, CBSI3aHHBIX c
PSIMOX OXKJICHUEM)

JIBHKYyIIMECUIIBIAaHTPOIIOT €HE3a
CooTHolleHne OHOJIOrMYECKHX U
COLIMATIBHBIX (dakTopoB B
AHTPOIIOTEHE3E
OCHOBHBIECTaIMMAHTPOIIOTEHE3A
ITaneoreHeTrka v najJleoreHOMMKa
OBOIIOLUACOBPEMEHHOT 04ETI0BEKA
Yenoseueckue pachl.
[Tpaktuyeckas pabora «M3ydeHue
ADKOJOTMUYECKHUX aJTarrTamni
YeJIOBEKa»

Me)KI[I/ICI_[I/IHJ'II/IHapHLICMeTOI[LIaHTp
OITIOJIOT MU

0.5

0.5

TP

TP

50

3apoxaeHUE U Pa3BUTHEIKOIIOTHI

o1

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

0.5

TP

52

53

3HayeHne DKOJIOTMYECKUX 3HAHUU
JUIA YeJI0BEKA

DKOJ0rn4YeCcKHePaKkTOphI

54

Abuotnueckue ¢pakropbl. CBeT Kak
IKOJIOTHUECKUI daxrop.
JlaGopaTopHas paborta
«BpIsBNEHNE pucrnocoOIeHui
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

TP



55

56

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

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

0.5

0.5

TP

TP

57
58
59
60
61

CpenploOuTaHUSIOPraHU3MOB
buonorunueckuepuTMbl
’KvzHneHHbleOpMBIOPTaHU3MOB
buoTtnueckuedaxTopsl

3HaueHHE OMOTHYECKUX
B3anUMOJICUCTBUHU s
CyIIECTBOBaHUSl  OPraHMW3MOB B
cpene oouTaHus

N

62

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

63

OcHoBHbIE ITOKA3aTeNH MOMYJIALUU:
YHCJIEHHOCTD, IUIOTHOCTb,
BO3pacTHas U M10JIOBasi CTPYKTypa

64

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

65

66

OKOJIOTUYECKAsICTPYKTYPaAOIYJISIL
207

JuHamMuka momymsmuuM U €€
peryuanus

67

68

69
70

KpuBple  pocra  4HMCIEHHOCTH
nonyisiuuu. KpuBble BBKUBaHHS
DKOJIOTHYECKAS HHIIIA BHIA.
JlaGopatopHas pabora
«IIpucnocobnenns CeMsIH
pacTeHUM K pacCEICHHUIO»
Bunkakcucremanonynsuui
3aKOHOMEPHOCTH  TOBEACHHUS U
MUTPAIIi YKUBOTHBIX

0.5

TP

71

72
73

Co0011ecTBOOPTraHU3MOB —
OHOIIEHO3

31(0CI/ICTCMaKaKOTKpLITaSICI/ICTeMa

KpyroBopor Bemiects M IOTOK
DHEPrUH B SKOCUCTEME




74 | OCHOBHBIENIOKA3ATEINIKOCUCTEMbI 1

75 | DKOJOrMYecKHEeNnupamMu/Ibl 1

76 | HM3meHeHUsACOO00IIECTB — 1
CYKIIECCUH

77 | IlpuponHsie DKOCUCTEMBI.
OKocUCTeMBl ~ 03€p U pEK. 1
DKOCHCTEMBIMOPEN U OKEAHOB

78 | IlpupomHsbie HKOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, 1
NYCTHIHB

79 | AHTpPONOTE€HHBIEAKOCUCTEMBI 1

80  VYpOoskocucremsl. IIpakTuyeckas TP
pabota «l3yueHue u omHcaHUE 1 0.5
ypOOIKOCUCTEMBI»

81  3akoHomepHOCTH  (HOPMUPOBAHHS
OCHOBHBIX B3aUMOJICUCTBUI 1
OpPraHu3MOB B 9KOCHCTEMax

82 | MexaHu3Mebl BO3IEHCTBUSI
3arps3HEHUN Pa3HBIX THUIIOB HAa
cyOOpraHu3MeHHOM, 1
OpPraHW3MEHHOM, TOMYJISIIHOHHOM
U 3KOCUCTEMHOM YPOBHSX

83  buocdepa — 1
oOmernaneTapHaso0010uka3eMiIu

84 VYuemme B. U. Bepnangckoro o 1
ounochepe

85  3aKOHOMEpPHOCTHCYILECTBOBAHUSO 1
nocdepol

86 | KpyroBopotbl BEIIICCTB u 1
OMOre0XMMHUECKUE LIUKIIBI

87  3oHanbHOCTH onocdepsi. 1
OcHOBHBIE OMOMBI CYIIN

88  VYcroitunBocThOHOChHEpHI 1

89  Dkojoruueckue KpU3UCBI M UX 1
PUYHHEI

90 @ BosnaeiicTBueuenoBekanadbuochepy 1

91  AHTpOmOreHHOE BO3JCHCTBHE Ha 1
pacTUTENbHBINA U )KUBOTHBI MHUP

92 | OxpaHampuposl 1

93 | OcHOBHBIE TIPHUHITATTBL
YCTOMYUBOTO pa3BUTHS 1
YeJI0BEYECTBA U MPUPOJIBI

94 | PanmoHaibHOE
IPUPOJIONIONIB30BaHNE u 1
COXpaHEHHE OMOJIOTUYECKOTO

pa3zHooOpaszus 3eMiu




95  OO6oOmmenue o TeMe
«MUKPO3BOJTIOLHS u eé 1
pPE3YIIbTAThD)

96 OO6oOmenue o TeMe
«MakKpOo3BOJTIOIUS u eé 1
PE3YIIbTAThD)

97 | O0o0O0ImEeHue 1o TEME
«[IpoucxoxaeHue ©  pa3BHUTHE 1
JKU3HH Ha 3eMIIe»

98 | O0o006mmeHue 1o TEME
«IIpoucxoxxaeHue  yenoBeka  — 1
AHTPOIIOTEHE3)»

99 | O0o006ImeHue 110 TeMe «DKOIOTUA —
Hayka O  B3aMMOOTHOILECHUSX 1
OpPraHH3MOBY

100  OO6o6menue o Teme «OpraHU3MbI 1
U cpeia OOUTaHHS

101 | O0o0Omenne mo TeMe «DKOIOTHUS 1
BUJIOB U MOMYJISIIUI

102  OG6o6menue mo teme «buochepa — 1
rino0ajibHast SKOCUCTEMA)

OBLIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




