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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydyeGHOMYy mpeamery "buonorus" (mamee - OuoJioTHS) Ha YpOBHE CPEIHErO OOIIETO
oOpa3oBaHus pazpaboTana Ha ocHoBe DenepanpHOro 3akoHa OoT 29.12.2012 Ne 273-03 «O06 oOpazoBaHuU B
Poccuiickoit ®eneparnm», I'OC COO, Konuenmuu npenogaBanusi yueOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (eiepaabHOi paboueill mporpaMMbl BOCIIUTAHHUS.

VYuebnsblii npenmer «buonorus» yrmyonéaHoro ypoBast uzydenust (10—11 kmaccer) sBisieTcss OJHUM U3
KOMITOHEHTOB IIpeiMeTHOI o0nactu «EcrecTBeHHO-HayuHble npeaMeTby. CornacHo nosoxenusm @I'OC COO
nporIIbHBIC YIeOHBIC MPEAMETHI, H3ydaeMbIe Ha YIIIyOJIEHHOM yPOBHE, SIBISIOTCS criocoOoM nuddepeHmuanm
oOy4eHHs Ha YpOBHE CpeIHEro o0mero oOpa3oBaHWs W TPH3BAHBI OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM O0IIINM, CPETHUM OOIINM, CPETHUM HMpOEeCCHOHANBHBIM U BBICITUM 0Opa3zoBaHueM. B To ke Bpems
KOXKIbIM W3 OTHX Y4YEOHBIX TIPEJAMETOB [OJDKEH OBITh OpPHEHTHUPOBAaH Ha MPHOPUTETHOE peIIeHHE
00pa30oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIONINX 3a/1ad, CBA3aHHBIX C MpoQoprueHTanneil 00yJaronmxcs u
CTUMYJIHPOBAaHHEM WHTEpeca K KOHKPETHON 00JIACTH HAyYHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH, METUITHHOM,
9KOJIOTUEH, TICUXOJIOTHEH, CTIOPTOM MIJIA BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObHoMy mnpeamety "buomorus" maér mpeacraBlieHHE O €M W 3aJadaX W3Y4eHUSs
yueOHoro mnpenMera «buosorus» Ha yriayOn€HHOM YpOBHE, oOIpeaeiser o0s3aTenbHOe (MHBapUAHTHOE)
MPEIMETHOE COJIEp)KAHHME, €r0 CTPYKTYpHpPOBAHHME MO pa3/ielaM W TeMaM, paclpesielieHne Mo Kiaccam,
PEKOMEH/yeT TOCIEeIOBATeIbHOCTh HW3y4eHHs y4eOHOro MaTepuala ¢ y46TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro Ipollecca, BO3PAaCTHBIX OCOOeHHOcTell oOyuwarouuxcs. B
porpamMme 1o OMOJIOTUH PeaTn30BaH MPUHIIHIT TPEEMCTBEHHOCTH C U3ydeHHEeM OMOJIOTHH Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus, Onarogaps 4eMy MPOCMATPUBACTCS HAINpPaBICHHOCTh Ha IOCIEAYIONIEe pPa3BUTHE
OMOJIOTUYECKUX 3HAHWW, OPHEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIIJICHHS, TPEACTAaBICHUH O 370pOBOM 00pa3e JKW3HH, Ha BOCIHTaHHE OEPEeKHOTO
OTHOIIEHHSI K OKPYKaIoIel MPUPOAHOH cpene. B mporpamMMe mo OHOJIOTHH TakKe TMOKa3aHbl BO3MOYKHOCTH
yueOHoro mpenmera «buonorus» B peamusamuu TpedoBanuit ®I'OC COO K TUTaHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M IPEJMETHBIM pe3yiabTaTaM OOydeHHs U B (OPMHUPOBAHUM OCHOBHBIX BHUJOB Yy4eOHO-
[I03HABATEIBHON JEATENbHOCTH OOYUYaIOIIMXCsl IO OCBOCHMIO COJEpP KaHUs OMOJOrMYECKOro oO0pa3oBaHUsS Ha
YPOBHE CpeIHero o01ero oopa3oBaHusl.

VYyeOnbiii npeamer «buosnorus» Ha ypoBHE CpemHero oOiero oOpa3oBaHUs 3aBEpIIacT OMOJIOTHUYECKOE
o0Opa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE U YIIIyOJIeHHE 3HAHUH 00yJaromuxcs 0 AKUBOM IPUPOJIE,
OCHOBAaX MOJICKYJISIPHOW M KJIETOYHON OMOJIOTrHHU, SMOPUOJOrMM U OUOJOTMH pa3BUTHsL, T€HETUKH, CEJEKIHUH,
OMOTEXHOJIOIMHU, 3BOJIIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenune yuebHoro npenmera «buonorus» Ha yriayOJeHHOM YpPOBHE OPUEHTHPOBAHO Ha MOATOTOBKY
oOyyaromuxcs K MoCJIeAyoIeMy OJy4eHUI0 OMOJIOrHYeCKOro 00pa3oBaHus B By3ax U OpraHU3alMsIX CPEIHErO
npogeccuoHanbHOro obpasosanusi. OCHOBY €ro CoJepXaHMs COCTABISET cUCTeMa OMOJOIMYECKHX 3HaHUM,
IIOJIy4EHHBIX MPU U3YyYEHHUU OOYYaIOIIMMHUCSH COOTBETCTBYIOIIUX CHCTEMAaTHYECKMX pPa3/ieloB OMOJIOTMM Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBanus, B 10—11 kiaccax 3TH 3HaHUS M0JIy4aroT pa3BuTHE. Tak, paclIupeHbl U
yri1yOseHbl OMOJIOTHYECKUE 3HAHUS O PACTECHUSIX, dKUBOTHBIX, TpU0Oax, OakTepUsX, OpraHu3Me 4eaoBeKa, 00Imux
3aKOHOMEPHOCTSIX JKU3HH, JIOTIOJIHUTEIbHO BKJIKOUEHbl OMOJIOTMYECKHUE CBEIECHUS MPHUKIAJHOTO U MOUCKOBOTO
XapakTepa, KOTOpPbIe MOKHO MCII0JIb30BaTh KaK OPMEHTHUPHI JIs MOCIEAYIOIEro Beioopa npodeccun. BozmoxHa
TaKXKe MHTEerpauus OMOJOrMYeCKUX 3HAHUM C COOTBETCTBYIOLIMMH 3HAHUSAMHU, MOJYYEHHBIMU O0yYaroIUMUCS
IIPU U3YYEHUH (PU3HUKU, XUMHUH, Teorpauu U MaTeMaTUKU.

CrpykTypa mnporpamMmsl 1o ydeOHoOMy mpeamery "buonorus" orpaxaeT CHCTEMHO-YPOBHEBBIH U
HBOJIFOLIMOHHBIA MOJXO0/bl K HM3ydeHHIo Ouosioruu. COrjacHO MM, M3y4aloTcsi CBOICTBAa M 3aKOHOMEPHOCTH,
XapakTepHbIe IS KHUBBIX CUCTEM Pa3HOIO YPOBHS OPraHM3allii, 3BOJIIOLIMU OPraHUYECKOTO MHUpa Ha 3emiie,
COXpaHeHUsl OMOJIOTHYECKOro pa3HooOpa3us miuaHeTsl. Tak, B 10 kiacce U3y4aroTcss OCHOBBI MOJIEKYJISIPHOH U
KJIETOYHON OuOJIOTUH, SMOPHOJIOrMM M OHOJOTMU DPa3BUTHUS, TCHETHUKH M CENEKIUH, OHMOTEXHOJOTHMH H
CHUHTETHYECKOM OWOJIOTHM, aKTyaJH3UPYIOTCS 3HaHMs OOydJaroUuIMxcs Mo OOTaHHMKe, 300JI0THH, aHATOMUH,
¢usnonorun yenoeka. B 11 kiacce u3ydaroTcst SBOJIIOLIMOHHOE YYEHHE, OCHOBBI IKOJOTMHM M YYEHHE O
ouochepe.

VYuebHblil npenmet «buosorusy npu3BaH 00eCeYUuTh OCBOCHUE 00YUAIOIIMMHUCS OMOIOTUYECKUX TEOPUit
Y 3aKOHOB, UJIeH, IPUHIMIIOB U IPABUJL, JISKAIIIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAY4YHOM KapTHHBI MUPA,
3HaHUH O CTPOEHHUH, MHOTO0Opa3uH U 0COOEHHOCTSX KJIETKH, OpraHu3Ma, NOMyJsIsIUY, OHOIIeH03a, SKOCUCTEMBI,
O BBIJAIOIINXCSA HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJOIMH, NMPHUKIAIHBIX aCHEKTax
Ouonorndyeckux 3HaHWi. s pa3BUTHS U MOJJCP)KAaHUS MHTEpeca OoOydaromuxcs K OWOJIOTHH Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHaa B COJACP >KaHUH MTPOrPaMMBbI 110 OHOJIOTUH TPETyCMOTPEHO



3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUS U PAa3BUTHUS TOW MM MHOUM 00JacTU OMOJIOTHH, BKJIAJ0M OTEYECTBEHHBIX
1 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUITUX OMOJOTHYECKIX U KOJOTHIECKIX TIPOOIIEeM.

Lenpb nzyuenust yaebHoro npeamera «buonorus» Ha yriryO1€HHOM YpOBHE — OBJIaJICHHE 00yJarOIUMUCS
3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATBHOW OpraHU3aIlil JKUBBIX CHUCTEM Pa3HOTO paHra W MPHOOpeTeHUE
YMEHHUH HMCIONB30BaTh 3TU 3HAHHUA B (JOPMUPOBAHUH MHTEpeca K ONpeaenEHHol 06aacTu npodeccuoHanbHOM
JeATeIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, WK K BBIOOPY y4eOHOTO 3aBEACHUS IS ITPOA0DKEHHS OMOJIOTHYECKOTO
oOpa3oBaHUsl.

JlocTibkeHue ey n3ydeHus yaeOHoro npeamera «bruonorus» Ha yriryOln€HHOM ypoBHE 00ecreunBaeTCst
pELIEHUEM CIEIYIOIUX 3a/1ay:

OCBOEHHME OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUM: 00 OCHOBHBIX OHMOJIOTHUYECKUX TEOPHUSX,
KOHLIEIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MTPaBUIaX, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYIO KapTUHY MHpA; O CTPOEHUH, MHOTO0Opa3vMM U OCOOCHHOCTSIX OWOJOTMYECKHUX CHUCTEM (KIJIETKa,
OpraHu3M, TMOMNYJALMs, BHUJI, OHOreoleHo3, Ouocdepa); O BBIJAIMUXCA OTKPBITHSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OUOJIOTHH;

03HAaKOMJIEHHE 00YyYarolMXCsl ¢ METOIaMU MTO3HAHUS JKUBOW MPUPObI: UCCIEA0BATEILCKUMU METOIaMU
OMOJIOTUUECKNX HAYK (MOJICKYISIPHOM M KJIIETOYHOW OMOJIOTUH, SMOPHOJIOTUN W OMOJIOTUN Pa3BUTHS, T€HETUKU
U CEJNEKIUH, OWOTEXHOJOTHH U CHHTETUYECKOW OMOJIOTHUH, MaJICOHTOJIOTHH, JKOJIOTHH); METOJaMu
CaMOCTOSITEJILHOTO MPOBEJCHUSI OMOJOTUUECKHX UCCIIEIOBAHHI B JIabopaTopuul U B mpupoje (HabitoneHue,
H3MepeHue, SKCIIEPUMEHT, MOIETTUPOBAHUE);

OBJIaJIeHuEe OOYYarOIMMHCS YMEHHSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAJIW3UPOBAThb U HCIOJIb30BATh
OMOJIOTHUECKYIO HH(POPMAITUIO; TTOJIH30BATHCSI OMOJIOTUUECKOW TEPMUHOJIOTHUEH M CUMBOJIMKON; YyCTaHABINBATh
CBSI3b MEXKIY pa3BUTHEM OHOJOTUM U COIUATHHO-DKOHOMHYECKHMMHU U JKOJIOTHYECKUMHU TpoOIeMamMu
YeJI0BEYEeCTBA; OLIEHNUBATH [TOCIIEJCTBHUS CBOEH 1€ATEIHHOCTH M0 OTHOILLEHHUIO K OKpY>Kalolel MpUpoIHOii cpee,
COOCTBEHHOMY 3/I0POBBIO M 3/T0POBBIO OKPYKAIOIIHNX JIFOICH; 000CHOBBIBATH U COOTIOAATH MEPHI MPOPUITAKTUKH
MH(EKITMOHHBIX 3a00JIeBaHUM, MpaBUJia MOBEJACHUS B MPHUpOJEC U obecrieueHus O€30MacHOCTH COOCTBEHHOM
KU3ZHEJESATEIbHOCTH B UPE3BBIUYANHBIX CUTYalMsIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Y OOy4YaIOUIMXCS MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C
BBIJAIOIIUMHUCS OTKPBITUSIMU M COBPEMEHHBIMHU HCCIEA0BAHUAMU B OMOJIOTHH, PEIIaeMBbIMHU €10 MpobiIemMamu,
METO/I0JIOTHEH OUOJIOTMYECKOTO HCCIIEOBAHUS, MMPOBEICHUS SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM, pelIeHUs
OMOJIOTMYECKUX 3a/a4, MOJICTUPOBaHMS OMOJIOTUYECKHX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y 0Oy4yaroUIuxcs [EHHOCTHOTO OTHOIIEHUS K KMBOM MPUPOJE B LEIOM U K OTICIbHBIM €€
o0BeKTaM U SIBJICHUAM; (POPMHUPOBAHUE HKOJOTUYECKOM, T€HETHMUECKONM TI'PAaMOTHOCTH, OOIEH KyJIbTYpbI
MOBEJICHUS B IPUPOJEC; MHTETPALlUN €CTECTBEHHO-HAaYUHBIX 3HAHU;

nproOpereHne 00y4yaroMMUICI KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOIONONIb30BaHUH (COOII0ACHNE
MIpaBUJI MOBEJCHUSI B IPUPOJIE, OXPaHbl BUJIOB, SKOCUCTEM, OUOC(Ephl), COXpAaHEHUH COOCTBEHHOTO 370POBbS U
3I0POBBSI OKPYXKAIOIIKX JrOeH (coOmonennus Mep npoduiIakTUKU 3a00ieBaHul, oOecriedyeHue 0e30MMacHOCTH
KU3HEJCATSIbHOCTH B YPE3BBIYANHBIX CHTyallUSIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
MCIO0JIb30BaHUS OMOJOTHYECKUX 3HAHUN U YMEHHI B MOBCEAHEBHOU KU3HU;

CO3JJaHME YCIIOBUU ISl OCO3HAHHOTO BBHIOOpa OOYYAIOIIMMHUCA HHIMBUIYAIbHOW 00pa3oBaTeIbHON
TPAeKTOPHUH, CIIOCOOCTBYIOLIEH MOCIEAYIOMEMY MPOPecCHOHAIBHOMY CaMOOIPEICICHNI0, B COOTBETCTBHH C
WHIUBUAYAIbHBIMU HHTEPECAMU U MOTPEOHOCTIAMU PETUOHA.

OO1ee yuCiIO YacoB, OTBEIACHHBIX HA M3y4eHHE OMOJIOTHHM Ha YrIyOJIEHHOM YpPOBHE CpEIHEro 0OIero
obpa3zoBanus, coctabiseT 270 yacoB: B 10 kmacce — 135 yaca (4 yaca B Hezento), B 11 kmacce — 135 vaca (4 gaca
B HEJIETIIO).

Otb60op opranuzaiMoHHBIX (HOPM, METOJIOB M CPEICTB 0OyueHUs: OMOJOTHHU OCYIIECTBIACTCS C YUETOM
cnenuuKd €ro CcoJep>KaHus U HANpPaBICHHOCTH Ha TMPOJOJDKEHUE OWOJIOTHUYECKOro o0pa3oBaHUS B
OpraHMu3aIUsaX CpeIHEro MpodecCHOHaTLHOTO U BhICIIEro 00pa3oBaHUs.

OO0s13aTeNbHBIM YCIIOBUEM TIpU O0Oy4eHUW OHUOJIOTMHM Ha YTIyOJEHHOM YpPOBHE SBISIETCS MPOBEACHUE
nabopaTOpHBIX U MpaKTHUECKUX padot. Taxke ydacTue 0Oydyaromuxcs B BHITIOJHEHUH MPOCKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoOT, TEMATHKA KOTOPBIX OMPENeNsieTCs YIUTEIeM Ha OCHOBE HMEIOIINXCSI MaTePHAIIbHO -
TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHue MPOrpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY rOCYJApPCTBEHHON MUTOrOBOI
arrectanuu (['MA).

Tema 1. Buosiorusi kKak Hayka

CoBpemMeHHast 6uoorus — KoMIUIeKcHasi Hayka. Kpartkast ucropus pazsutusi ouosoruu. bruonornueckue
HayK{ U U3y4aemble UMH MpoOsieMbl. DyHIaMeHTaIbHbIC, PUKIIAIHBIE U IOMCKOBBIE HAYYHBIE UCCIICIOBAHMS B
Oouooruu.

3HaueHue 0MoJoruu B GOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTUHbI Mupa. [Ipodeccun,
CBSI3aHHBIE ¢ OMosoruei. 3HaueHne OMOJIOTHH B MPAKTHYECKOUN JEATEIHPHOCTH YEJIOBEKA: MEIUIIMHE, CETbCKOM
X035IMCTBE, MPOMBIIIJIEHHOCTH, OXPaHe TTPUPO/IBI.

JdeMoHcTpauuu

Hoptpetsl: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. ['apseit, I'. Mennens, B.
. Bepuanckuii, W. I1. I1anos, . 1. Meunnkos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [Ix. YoTcoH,
@. Kpuk, /1. K. benses.

Tabmnuibet u cxembl: «CBsi3b OMOJIOTHU C IPYTUMH HayKaMmy», «CrucTteMa OHOJIOTHIECKUX HAYKY.

Tema 2. /KuBble cucTeMbl 1 X H3yYeHHUE

JXKuBble cucTembl Kak mpeameT uzydeHus: 6uosoruu. CBONWCTBA KUBBIX CUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTb, CIIOXHOCTh M YHOPSAJOUYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3allys, CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOUHBIA, TKAHEBBIA, OpPraHU3MEHHBIM,
MOMYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OroreoneHoTHIecknii), onocdepusiit. [Iporecch, mpoucxoasamniue B
KUBBIX cucTeMax. OCHOBHbIE TNpu3Haku kuBoro. JKuW3Hb Kak ¢opma cymniecTBoBaHMs Martepuu. Hayku,
M3Y4YalollKe KUBbIE CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aIuu.

N3yuenue xuBbix cucteM. Metoasl Ononorunueckoil Hayku. HaOnronenue, u3MepeHue, 3KCIepuMeHT,
cucreMmarusanus, mertaananu3. [loHsTue o 3aBUCMMONl W He3aBUCUMOW mepeMmeHHOW. I[lnanupoBanue
skcniepuMenTa. [loctanoBka u nposepka rumnote3. Hynesas runoresa. [lonstue BbIOOPKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonornyeckux gaHHbIX. OeHKa JOCTOBEPHOCTH MOJIYUYEHHBIX Pe3ynbTaToB. [IpHunHbl HCKaXKeHUS
pe3ynbTaToB dKcepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TecTa.

JdeMoHcTpanun

Tabauiel u cxembl: «OCHOBHBIE TIPU3HAKU KHU3HW», «buonornueckue cuctemsl», «CBOWCTBA KUBOM
MaTepumn», «YpOBHU OpraHU3alliu KUBOM Mpuponab», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KMBOTHBIX»,
«CHcTeMbl OpPraHOB 4YeJIOBEUECKOTO opranusmay, «buoreoneHos», «buocdepa», «Metoabl U3ydeHuUs KUBOU
MIPUPOIBI».

O6opynoBanue: nabopatopHoe  oOopynoBaHUE s [POBEACHUS  HAOMIOJNCHHM, H3MEpeHuw,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnosp30BaHuE pa3InYHbIX METOA0B IIPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. buonorus KjieTrku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €IMHULA )KUBOTO0. VIcTOpHs OTKpBITUS KileTKU. PaboTs! P. ['yka,
A. JleBenryka. Knerounas teopus (T. IlIBann, M. IlIneiinen, P. Bupxos). OcHOBHBIE 10JIOKEHUS COBPEMEHHOMN
KJIETOYHOU TEOPUH.

MeToabl MOJIEKYIIIPHOM U KJIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTtorpadus, anekrpodopes, MeTo
MEYEHBIX aToMoB, auddepeHnmanbHoe HEHTPUPYTUpPOBaHUE, KYIbTUBUPOBAHUE  KIICTOK. M3yuenue
Qukcuposannvix  Kiemok.  DJEKTPOHHAs  MUKpockonus. Kongoxanvnas — mukpockonusa.  Bumanvnoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.



Tabmuuel u cxembl: «CBETOBOM MHUKPOCKOID», «DIEKTPOHHBIH MHKpockom», «Mcropus pa3BuTHs
METOJI0B MUKPOCKOIIUNY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOTIPENApAThl PACTUTEIbHBIX, )KUBOTHBIX U OAaKTEpUAIBbHBIX
KIIETOK.

IMpakTuueckas padora «/3ydeHue MeTOJI0B KIETOUHOW Ouosioruu (Xpomatorpadus, 31aeKTpodopes,
maddepennunansaoe nentpudyruposanue, [1LP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKu

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- W YJIbTPaMUKpPO3JIEMEHThl. Boma u €€ posib Kak
pacTBOPUTEIISI, peareHTa, ydacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPErysiuu. MuHepalibHble BEIEeCTBA
KJIETKH, UX OMoJIoTHYecKasi pojib. PoJib KATHOHOB M @aHUOHOB B KJIETKE.

Oprannueckue BelecTBa KieTku. buonorndyeckue noaumepsl. beinku. AMHHOKUCIOTHBIN COCTaB OETTKOB.
CtpykTypbl OenkoBoil MoJsiekyibl. [lepBuunas cTpykrypa Oenka, menTHAHAs CBs3b. BropuyHas, TpeTudHas,
YeTBEePTUYHAS CTPYKTYpHI. JleHarypanus. CoiicTBa 6enkoB. Knaccuduxarus 6enkoB. buonoruueckue GyHKmnm
6enkoB. [lpuoHnur.

VYrneBoasl. MoHOCaxapu/ipl, AMcaxapuabl, OJIMTOcaxapuabl U nonucaxapuasl. OOMIMIA MIaH CTPOCHUS U
(hMBUKO-XMMUYECKHE CBOMCTBA YIieBOI0B. bruonornvyeckue GyHKIIUMA YTIIEBOIOB.

Jlumuaer.  [mapodunbHO-THIpOGOOHBIE cBoiicTBa. Knaccudukanus nunumoB. Tpuriaumepussi,
dbochomunuapl, BOCKH, cTrepounbl. buonormyeckue ¢yHkiuu junuaoB. OOmme CBOMCTBA OHMOJIOTHYECKHX
MeMOpaH — TeKy4eCTh, CITIOCOOHOCTh K CaMO3aMBIKAHHIO, TTOJTYTIPOHHUIIAEMOCTD.

Hyxnennoseie kucnotel. [JHK m PHK. Crpoenune HyknemHoBbix kucinoT. Hykneotwasl. IlpnHnmn
komruieMeHTapHocTu. l[lpaBmno Yapradda. Crpykrypa JAHK — nBoiinas crnmpans. MecTOHaxXoXJeHUE WU
ounonornueckue ¢pynkruu JJHK. Buast PHK. ®ynkmun PHK B knetke.

Crtpoenue monekynbl AT®. Makposprudeckue cBsizu B Mojiekysie AT®. buonornueckue pynkiun ATO.
BoccranoBrieHHbIE  TIEpeHOCUYWKHM, WX  (QYHKIMA B KIETKE. /[pyeue  Hykieozuompughocgamol
(HT®). CexenupoBanue JIHK. Memoowr cenomuku, mpanckpunmomuxu, npomeomMuKu.

CtpykTypHas  OuoJioTHsl: OHMOXMMHUYECKME W  OWOPU3MYECKHE  HCCIAEAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyn. Mooeruposanue cmpykmypol u QYHKYuti OUOMONEKYL U UX
Komniexkcos. Komnvromepmwiti ouzaiin u opeaHudeckuii cunmes 6UOMOIEKV U UX HENPUPOOHLIX AHANIO208.

JdemoHcTpauuu

[optpertst: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C. [Ipy3unep.

Jlnarpammel: «Pacnipenenenye XMUMHYECKUMX DSJIEMEHTOB B HEXUBOM mpupoae», «Pacrpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabauiet u cxemsl: «Ileproauueckas Tabiuia XUMHYECKUX SIEMEHTOBY, «CTpOeHHE MOJIEKYIIbI BOJIbIY,
«BemectBa B cocraBe opraHu3smMoB», «CTpoeHue MoJeKyabl Oenka», «CTPYKTypbl OCIKOBOW MOJIEKYIBD»,
«CTpoeHHne MOJEKyJl yriaeBoJoB», «CTpoeHue MOJIeKyl JTUIuaoB», «HyknenHoBble kuciaote», «CTpoeHHE
MoJiekysibl ATO».

O6opynoBaHue: XuMUYecKast Mocya 1 000pyI0BaHHUE.

Jla6opaTopnasi padora «O0HapyxeHHe OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JladopaTopHas padora «liccnenoBanne HYKJIEMHOBBIX KHUCIOT, BBIJICJIEHHBIX M3 KIETOK Pa3IN4HbIX
OpPraHU3MOBY.

Tema 5. Ctpoenne u GQyHKINH KICTKH

Tunbl kneTok: sykapuoTHyeckas M npokapuothueckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE 00pa3oBaHus
KJIETKH.

Crpoenue mpokapuoTndeckoil kinetku. Knerounas crenka 6akrepuii u apxeil. OcoO€HHOCTH CTPOCHHUs
reTepoTpoHOI 1 aBTOTPO(HHONM MPOKAPUOTUUYECKUX KIIETOK. MeCTO U pojib MPOKAPUOT B OMOIIEHO3aX.

Crtpoenne ©  (QyHKUMOHMpPOBAHUE JyKapuoTHdeckod KieTku. Ilmasmarmueckas wmemOpaHa
(mnazmanemma). CTpykTypa mjia3MaTHyeckod MemOpaHbl. TpaHCHOPT BEIIECTB uepe3 IJIa3MaTUYECKYIO
MeMOpaHy: naccuBHbIN (nupdy3us, odneryéunas augpysus), akTUBHbIHN (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIN
tpancnopt). [lomynponumnaemocts MeMOpanbl. PaboTa HaTpuii-kaimeBoro Hacoca. DHIOLUMTO3: MHHOIMTO3,
¢aromuro3. Dx3o1mTo3. Kinerounas crenka. CTpykTypa U GYHKIIUH KJIETOYHON CTEHKU PACTeHUM, IpuOOB.

Hutoruasma. Lurozomns. Lutockener. JBuxenue nuromiazmsl. Opranons! kietkd. O1HOMeMOpaHHbIe
OpraHou bl KIEeTKH: dHAomIazMatudeckas cetsb (DI1C), anmapar ['onbku, TM30COMBI, UX CTPOCHUE U (DYHKIIHH.
B3auMocBsa3p  0lHOMEMOpaHHBIX OpPraHouIOB KieTku. CTpoeHHe TIpaHyISIpHOTO peTUKyinyma. Mexanusm



nHanpaesnenusi 6enxose ¢ OIIC. CuaTe3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpad. [mamkwii
(arpanyssipHBIN) SHAOIUIaA3MAaTHUECKUH peTukyinyM. CekpeTopHas ¢pyHkuus anmnapara ['onsmku. Moougurayus
benkoe 6 annapame I onvoocu. Copmuposka benrkoe 6 annapame I onv0dcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Baxkyonu pacturenbssix KiueTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHIPHUHM, IUIACTUIBL. [Ipoucxodcoenue mMumoxonopui u
nracmuo. Cumobuoecenes (K.C. Mepeackosckuui, JI. Mapeynuc). Ctpoenue u QyHKIIMA MUTOXOHIPUH U TJIACTH]I.
[lepBuuHbIE, BTOPUUHBIE U CIOKHBIE IIACTU/IBI (POTOCUHTEIUPYIOIINX 3YKAPHOT. XJIOPOILIACThI, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranounsl kieTku CtpoeHne W (QYHKIUM HEMEMOpPaHHBIX OPraHOWIOB KIIETKH.
PubGocowmel. IIpomescymounvie gpuramenmol. MUKpOQHUIAMEHTBI. AKMUHO8ble MUKpODUIameHmbl. MbIIIeYHbIE
KIIETKU. AKMUHOBble KOMNOHEHMbL Hembluieynblx Kiemok. Mukpotpyoouku. Knerounsiii nentp. Crpoenue u
JBUKEHHE KT'YTUKOB M pecHUYEeK. MuKpoTpyOouku wnuromnasMmel. LlenTpuons. berku, accoyuuposanuvie c
MUukpoguramenmamu u Mukpompyoouxkamu. Momopnvie 6enxu.

Anpo. Obonouka sapa, XpOMAaTUH, KapHOIJIa3Ma, SJPLIIIKH, WX CTpoeHHEe M (yHKIUH. SaepHbIid
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacHOJIOKEHHE XPOMOCOM B HHTEp(azHOM sApe. Dyxpomamun u
cemepoxpomamun. benkum XpomaTHa — TUCTOHBL JuHamuka s0epHou 000104KU 6 Mmumose. HoepHulil
mpaucnopm.

Knerounsie Bximtouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTEIbHOM, )KUBOTHOMH,
rpuOHON).

JdeMoHcTpanuu

IMoprpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabauis! u cxembl: «CTpoeHHE dYKapHOTHYECKOU KIIEeTKN», «CTpoeHue KUBOTHOU KIeTKu», «CTpoeHune
pPacTUTENBHOMN KIETKN», «CTpOEHNE MUTOXOHIPUW», «Aapo», «CTpoeHne NpOKapUOTHYECKOU KIETKH.

O6opynoBaHKe: CBETOBOM ~ MHKPOCKOI, MMKpPOIpEenaparbl  pacTUTENbHBIX, IKHUBOTHBIX  KIIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JladopaTopHas pa6ora «/3ydeHne cTpoeHus KJIIETOK pa3IMYHbIX OPraHU3MOBY.

IMpakTnyeckas pa6ora «/3ydyeHne CBONCTB KIETOYHONH MEeMOpaHbI».

JladopaTopHas pab6ora «/ccienoBanue miaa3Moan3a U JemIa3MoIn3a B PACTUTENIBHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABMKEHHS HUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHne SHEPruM B KJIeTKe

AcCUMWIALNS U TUCCUMIIIALINS — ABE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BelecTB: aBTOTPOQHBIN U
rerepoTpodHbIA. YyacTHe KHCIOpoJa B OOMEHHBIX Ipolieccax. JHEpreTHueckoe oOecreyeHue KIIETKU:
npesparnieHue AT® B 0OMeHHBIX Tporieccax. DepMEeHTATUBHBINA XapakTep PEaKuid KJICTOYHOTO METa0O0IM3Ma.
depMeHTBI, WX CTPOCHHE, CBOWCTBA W MexaHu3M jaeictBus. Kodepmentsl. Otriawuns (pepMEHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB. benku-akTuUBaToOpel U OENKU-UHTHOUTOPBI. 3aBUCUMOCTb CKOPOCTHU
(hepMEeHTAaTUBHBIX PEAKIUil OT Pa3InYHBIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpPraHUYECKUX BEHIECTB B KIETKe. DOTOCHUHTE3. AHOKCULEHHDBIN U OKCUSEHHDIU
Gpomocunmes 'y 6axmepuii. Ceemocobupaiowjue nueMeHmvl U NUSMEHMbl PeakyuoHHo2o yeHmpa. Poib
XJIOPOIUIacTOB B mpouecce ¢orocuHTe3a. CBeroBas U TeMHOBas (asbl. Pomoovixanue, Cs, C+. u CAM-munsi
Gpomocunmesa. IlponykTuBHOCTh oTOCHHTE3a. BrnusHue pa3nuuHbix (aKTOpPOB HAa CKOPOCTh (POTOCHHTE3A.
3HaueHne POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UUUpYyIOIME  OaKTepuw,
xKenez00aKkTepun, cepodakTeprn, BOJIOPOIHbIE OaKTepru. 3HAaUCHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Bunsl Oposxenus. ITpoaykTsl OpoXkeHHs M UX HCHOJIb30BAHUE YEIIOBEKOM.
AHa’poOHBIE MUKPOOPTraHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30OYIUTENN O0Ie3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTndyeckoro odbmena. IloaroroBurenbHbIM sTam. [nukonus —
OECKUCIOPOHOE PACIIEIIEHHE TTTIOKO3BI.

Bbuosiornyeckoe okuciaeHre, MM KJIETOUHOE JIbIXaHue. PoJib MUTOXOHAPHIA B Iipolieccax OM0I0rHYecKoro
okucnenus. Luknuueckue peakiuu. OxucnutensHoe GochoprmiinpoBaHue. Juepausi MeMopanHo2o paoueHma
npomonog. Cunmes AT®: paboma npomonnon ATD-cunmaszvl. [lpeumyiiectBa a’poOHOro Myt oOMeHa
BEIIECTB Iepesl aHa3POOHBIM. DPPEKTUBHOCTH IHEPTETHUECKOT0 0OMEHa.

JdeMoHcTpanuu

Hoprpetst: Jlx. ITpuctnm, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuem, I'.
A. 3aBap3uH.



Tabmuier u cxembl: «DoTocuHTE3», «IDHEpreTHdeckuii obMen», «buocuHTe3 Oenmka», «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOT, 00OPYAOBAHUE IS IPUTOTOBIICHUS TIOCTOSIHHBIX U BPEMEHHBIX
MHKPOIpEnapaTosB.

JlaGopaTopHasi padora «/3yyeHne KaTaaUTHYECKOW aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpPE aMHUIIA3bI
WM KaTaJlasbl)».

JlaGopaTtopuass pabora «/I3ydeHne (QepMEHTAaTUBHOTO pacCIISIUICHHs] MEPOKCHIAa BOAOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopnas padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEHUE IPOLIECCOB OPOKEHUS U ABIXAHUS».

Tema 7. HacieacrBeHHasi uHpoOpManus U peajau3anus eé B KJIeTKe

Peakuun matpuuyHOro cunresa. IIpyHIMI KOMMJIEMEHTapHOCTH B PEAKLUIX MaTPUYHOTO CHHTE3a.
Peanuzanus HacnenctBeHHOW mHpopmanuu. ['eHeTnyeckuil Koa, ero cBoiicrBa. TpaHCKpUNLIUS — MaTPUUYHBIN
CUHTE3 PHK. [TpuHIUIIEI TPAHCKPUIILUN: KOMIIJIEMEHTAPHOCTb, AHTUIIAPAIIJIEIBHOCTb,
acumMmeTpuuHOCTh. Cospesanue mampuunsix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpaucnsus u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese 6enka. ¥YcnoBus Onocunresa oenka.
KomupoBanue amunokucnot. Poss pubocom B 6uocuHTe3e Oenka.

Coepemennvie npeocmasgnenuss o cmpoenuu 2enog. OpraHuzalys reHoMa y MPOKapHOT U dYKapuoT.
Perynsumst akTuBHOCTH TeHOB y mpokapuor. [umoteza omepona (d.XKako6, XK. Mano). MoaexynapHule
MeXanu3mMbl IKCnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHblii roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM M OOiMraTHele mapazutThl. CTpOeHHE MPOCTBHIX U CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakreprodaroB. /Kusnennviii yuxn /[HK-codepacawux eupycos, PHK-cooepocawjux
supycos, bakmepuogazos. Obpamnas mpancKpunyus, pesepmasa, UHmezpasd.

BupycHbie 3abosieBaHust 4denmoBeka, XKMBOTHBIX, pactenuit. CIINJ], COVID-19, coumanbHbie u
MEJUIIMHCKUE TPOOIEMBI.

buoungopmamuxa: unmeepayus u anamuz oorvwux maccueos («bigdatay) cmpyxkmypHvix
ouonocuueckux Oaumnvix. Hanomexnonoeuu 6 ouonocuu u meouyuwe. Ilpoepammupyemvie Gyuxkyuu 6eixos.
Cnocobwi 0ocmaexu nekapcms.

JdemoHcTpauuu

[Moptpetsr: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabnuibl u cxembl: «brocunTtes 6enkay, «I'eHeTHYeCKu Ko, «Bupyce», «bakrepuodarm.

IIpakTHyeckasi padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsrii mukn, ero mepuoanl W perymsauus. Matepdaza u muto3. OCOOEHHOCTH MPOIECCOB,
nporekaomux B uHTepdaze. [loaroroBka kineTku Kk nenenuro. [IpecuHrernyeckuii (MOCTMUTOTUYECKUI),
CUHTETUYECKUN U MOCTCUHTETUUECKUHN (TIPEMUTOTUYECKHI ) TeproIbl HHTEP(A3HL.

Marpuunbiii cunte3 JIHK — perukanusa. [lpunmuner peruukaruu JIHK: xommieMeHTapHOCTD,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNapaiienbHocTh. MexanusMm pemukanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoM. Temomeps! U Tenomepasza. XpOMOCOMHBIN HAOOP KJIETKU — KapUOTHUIL. JIMIITOUTHBIN U TarIONHbBIN
HaOoOpBI XxpoMocoM. ['oMoorudHbIe XpOMOCOMBIL. [10710BBIE XPOMOCOMBL.

Jlenenne knetkn — MuTO3. CTaguM MHUTO3a U TMPOUCXOJSAUIME B HUX IMpoLecChl. THIBI MHUTO3a.
Kapuokunes n uutoknnes. buonornueckoe 3HaueHre MUTO3a.

Perymsimus MUTOTHYECKOTO LUKIIA KIETKHU. [IporpaMMupyemast KjaeTouHas rudeb — arnomnTos.

Knerounoe  aapo,  XpoMOcCOMBl,  (YHKIMOHANbHas  TE€HOMHUKA. Mexanuzmvl  nponugepayuu,
oughghepenyuposku, cmapenusi u cuderu kiemox. «L{ugposas rknemxay — OuouHgopmamuveckue mooenu
QYHKYUOHUPOBAHUSL KNeMKU.

JdeMoHcTpanuu

Tabnuiel 1 cxembl: «KU3HEHHBI UK KIETKH», «MuT03», «CTpoeHne Xpomocom», «Perumkarus
JIHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpoTIpenapathl: «MUTO3 B KJIIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «3ydeHre XxpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».




JlaGopaTtopuas paoora «HabmoneHnne MHUTO3a B KJIETKaxX KOHUMKA KOpEIIKa Jyka (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 9. CTpoenune u pyHKIMH OPraHu3MOB

buonoruueckoe paszHooOpasue opranu3smoB. OJHOKJIETOYHbIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOCHUS M IKH3HEIEATEILHOCTH OJHOKJIETOYHBIX OpraHm3MoB. bakrepum, apxew,
OJIHOKJIETOYHbIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KojloHHabHBIE OpraHU3MBI.

B3aumocBs3pb yacTeil MHOIOKJIETOUHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OpraHoB. Opranusm Kak
eauHoe nenoe. ['omeocras.

Txanu pactenuii. Tumbl pacTUTETBFHBIX TKAHEW: 00pa3oBaTeIbHas, MOKPOBHAS, MPOBOISINIASI, OCHOBHAS,
MexaHuyeckas. OcoOeHHOCTH CTpOeHUS, PYHKIUI U PACIIOJIOKEHUs TKaHE! B opraHax pacTeHUM.

TKaHM )XMBOTHBIX U 4eJIOBEKA. THUIIbI JKUBOTHBIX TKaHEHN: dIIUTENNAIbHAS, COCIMHATEIbHAS, MBIIICYHAs,
HepBHast. OCOOEHHOCTH CTPOEHHUS], (PYHKIMM U PacOJIOKEHUS TKaHEH B OpraHax »KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble ¥ TeHepaTUBHbBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB KUBOTHBIX U
yesnoBeka. OyHKIIMU OPraHOB U CUCTEM OpPIaHOB.

Omnopa Tena oprann3moB. Kapkac pactenuil. CkeneTsl 0JHOKIETOUYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX.
HapyxHblii 1 BHyTpeHHHI ckeneT. CTpPOCHHUE U TUIBI COETMHEHNS KOCTEM.

JIBukeHre oOpraHu3MoB. JIBW)KEHHE OJIHOKJIETOYHBIX OpraHM3MOB: aMEOOMIHOE, JKIYTHKOBOE,
pecHnyHOe. JIBMKEHHME MHOTOKIIETOYHBIX PACTEHUN: TPONW3MbI W HACTHHM. JIBMKEHHME MHOIOKIETOYHBIX
KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBIl U UX paboTa.

[Intanne opranusmos. llornomenne BoabI, YrI€KUCIOrO ra3a U MUHEPAIBHBIX BEIIECTB PACTCHUSIMM.
[Intanne JKMBOTHBIX. BHYTPHIOJIOCTHOE W BHYTPHUKIETOYHOE MHINeBapeHHe. [lnuTaHne NO3BOHOYHBIX
KUBOTHBIX. OTHensl NMuIieBapuTeNbHOrO TpakTa. [IumeBapurenbHble kene3sl. [InmeBapuTenbHas cuctema
YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pactenuii. Jlprxanue ;kuBoTHBIX. Jnddy3us razoB uepe3 moBepxHOCTh
kietkn. KokHoe nwixanue. JlpixaTenpHash moBepXHOCTh. JKabGepHoe wu n€royHoe nbixaHue. JlprxaHue
IT03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. DBOJIIOLIMOHHOE YCIIO)KHEHHUE CTPOEHUS JIETKUX TO3BOHOYHBIX dKUBOTHBIX.
JlpixaTenbpHasi cUCTEMa 4eaoBeka. MexaHW3M BEHTWISUMU JIETKUX Yy NTHI U MIIEKOnUTaromux. Perymsanus
nbixanus. /IpixareabHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOPTHBIE CHUCTEMbl pacTeHUW. TpaHCOPT BEUIECTB Y
XKUBOTHBIX. KpoBeHOCHas cucrteMa u €€ opranbl. KpoBeHOCHas: cucTeMa M03BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru kpoBooOpaieHus. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOCHHUS
KPOBEHOCHOM CHCTEMBbI I03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perynanus.

Beinenenne y opranusmoB. Beigenenue y pacteHuil. Beinenenune y xKuBOTHBIX. COKpaTUTEIbHbBIE
Bakyosid. Opranbl BbiaeneHusi. OunbTpanus, cekpelus U oOpaTHOE BCAChIBAHME KAaK MEXaHU3MbI PabOTHI
opraHoB BblAeneHus. CBs3p IMOJIOCTH Tejda C KPOBEHOCHOM M BBIIEIMTENBHOM cucTeMaMu. Beinenenue y
II03BOHOYHBIX )KMBOTHBIX U uesioBeka. [louku. Ctpoenue u ¢pyHkunonuposanue HeppoHa. OOpazoBaHHEe MOYU
y UeJIOBEKA.

3amura y opraHu3MoB. 3alUTa y OJJTHOKJIETOYHBIX OpraHu3MoB. Criopbl GakTepuil M UCThI IPOCTEHIINX.
3amuTa y MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. Cpeacrsa nacCUBHOM M XMMUYECKOM 3aiUThl. DUTOHLIMIBL.

3amuTa y MHOIOKJIETOUHBIX )KUBOTHBIX. [IOKPOBBI M MX MPOU3BOHBIE. 3alUTa OpraHu3Ma oT 00JIe3HEH.
NmmyHHast cucrtema 4yenoBeka. KieTouHbI M TyMOpajdbHBIH UMMYHHUTET. Bpoxa&HHBIN M mproOpeTEéHHbIN
cneunpuyeckuii MUMMyHUTET. Teopus KIOHaIbHO-cenekTuBHOro ummyHutera (I Opmaux, ®. M. bepner,
C. Tonerasa). BocianurenbHble OTBEThI OPraHU3MOB. Posib BpOXKAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX
3a00JIeBaHHH.

Pa3apakuMoCTh U peryisnus y opranu3MoB. Pa3apaxuMocTs y OTHOKJIETOYHBIX OPraHU3MOB. TakCHCHI.
Pa3apakuMocTh U peryisnus y pacteHui. POCTOBbBIE BellleCTBa U UX 3HAYEHUE.

HepBHast cuctema u pediaekTopHas peryiasius y >KMBOTHBIX. HepBHas cucrema u €€ OTHEIBI.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTxensl TOJOBHOTO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pedaextopnas ayra. bezycioBHble u ycloBHbIE pe(IeKChI.

I'ymopanbHas perymsinus M 3HJIOKPHHHAs CHCTEMA >KMBOTHBIX M uenoBeka. JKene3bl dHIOKpPUHHOMN
CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBA3b HEPBHOM U DHIOKPUHHOM cucTteM. ['unoranamo-
runo¢u3apHas cuctema.

JdeMoHcTpanuu

IHoptper: U. I1. I1aBnoB.



Tabmuuel u_cxembl: «OIHOKIETOUHBIE BOJAOPOCINY», «MHOTOKIETOYHBIE BOAOPOCIN», «bakrepum»,
«[Ipocreiimme», «Opranbl IBETKOBBIX pacTeHUN», «CHCTEMbl OpPraHOB IO3BOHOYHBIX JKMBOTHBIX»,
«BHyTpeHHee cTpoeHHME HaceKOMbIX», «TkaHu pactenuit», «KopHeBble cucrtemb», «CTpoeHue credis»,
«CTpoeHMe JTUCTOBOM IIACTUHKNY, «TKaHM KUBOTHBIX», «CKeneT uenoseka», «l[lumeBapurenbHas cucreMay,
«KpoBeHocHas cucremay, «/lpixarensHas cucrema», «HepBHas cucremayn, «Koxka», «MpbllieuyHass CUCTEMAy,
«BolgenurensHas — cucreMa»,  «OHIOKpUHHasg  cucremay, «CrtpoeHue  mblmbl»,  «MMMyHHTET»,
«KumeunononoctHeie», «Cxema nuTaHUs pacTeHui», «KpoBEHOCHBIE CHUCTEMbI NO3BOHOYHBIX >KMBOTHBIX),
«Ctpoenue ruapo», «CTpoeHue maaHapun», «BHyTpeHHee cTpoeHue JoXkAeBoro uepss», «HepBHas cuctema
pbi0», «HepBHast cuctema sarymkn», «HepBHas cucrema mpecMbIKarommxcs», «HepBHas cucrema NTHID,
«HepBHas cucrema miiekonuTarommx», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOI MHUKPOCKOIIL, MHKpOIIpenaparsl OJHOKJIETOYHBIX OpPraHu3MOB,
MHKpOIIpenapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, WIJIOKOKHX, JKMBBIE DK3EMILISPHI
KOMHATHBIX PAcCTeHMH, repOapuu pacTeHHil pa3HbIX OTAENOB, BIAXHbIE IpenapaThl *XUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeIOBeKa, 000py/I0BaHUE ISl IEMOHCTPALMH
MTOYBEHHOTO M BO3AYIIHOTO MUTaHUs pacTEeHUI, pacllielIeHNs Kpaxmaia 1 OelIKoB Mo JeficTBEM (EepMEHTOB,
o0opy/noBaHUE Uil JIEMOHCTpPALMU OMNbBITOB IO HM3MEPEHUI0 >KU3HEHHONH EMKOCTH JIErKUX, MeXaHU3Ma
JBIXaTENbHBIX ABUKEHUN, MOJIEIIN TOJIOBHOTO MO3Ta Pa3JINYHBIX KUBOTHBIX.

JlaGopaTopuasi padora «/3ydueHue TkaHel pacTeHUI».

JladopaTopHas padora «/3ydyeHne TKaHEN KUBOTHBIX).

JladopaTopHas pa6ora «/3ydyeHrne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOkeHHe U pa3BUTHE OPraHU3MOB

®opMBl pa3MHOKEHHS OpPraHU3MOB: Oecrosioe (BKIIIOYas BEreTaTUBHOE) M MojoBoe. Buasl Gecrionoro
Pa3MHOKEHHS: TIOUKOBAHKE, CTIOPYIIAIN, (PparMeHTaIys, KIOHUPOBaHHE.

[TosoBoe pa3zmHoxenue. [lonoBeie kneTku, win rameTsl. Meiio3. Craauu merosa. [loBenenne xpomocom
B Mmeiose. Kpoccunrosep. buosiormyeckuii cMbICa Melio3a W TMOJOBOTO Mporecca. Meio3 u ero Mecto B
YKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpieBoe pazputhe. ['ameTorenes y xuBOTHBIX. [losoBbIe xene3pl. OOpa3oBaHuEe U PA3BUTHE
MOJIOBBIX KJIeTOK. CriepmaroreHnes u oorene3. CTpoeHue NOJIOBBIX KIIETOK.

OmnonoTBopeHre M 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHHUS: HApPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHUE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHMST — Hayka O pa3BUTUU
opranu3mMoB. Mopghoeenez — oona u3 enasnvix npoorem smopuonoeuu. Konyenyus mopghoeenos u mooenu
mopgoeeneza. Craguum  SMOpHOTEeHe3a JKUBOTHBIX (Ha mpuMmepe Jarymku). [IpoGnenue. Turmbl
npoOneHus. Jemepmunuposantoe u Hedepmunuposanuoe opooaenue. bracmyna, munot 6aacmyn. OCOOEHHOCTH
OpoOJieHUsT MIICKOTMTAIOMINX. 3apoJbILIeBble JIMCTKU (racTpyisius). 3akiajka OpraHoB M TKaHEW u3
3apO/IBIIIEBHIX JTUCTKOB. B3auMHOE BIMSHIE YacTeil pa3BUBAIOIIETOCS 3apo/ibliia (3IMOpHOHATbHASI MHTYKIIHS ).
3aknazika IUlaHa CTPOEHMS >KMBOTHOIO KaK Pe3yJbTaT MEpPapXUUYECKUX B3aUMOJICHCTBHI reHOB. BnusHue Ha
SMOPUOHAIIBHOE PA3BUTHE PA3TMUHBIX (PAKTOPOB OKPYKAIOIICH CpEebl.

Poct u pa3Burue xuBoTHbIX. [locTamOpronansHelii nepuo. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢
MeTaMop(}o30M y OEClO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX. bHONOTHYECKOE 3HAYEHHE NPSIMOT0 U
HEMPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B Mpupoje. TUIbl pocTa )KUBOTHBIX. DAKTOPHI PErysaluu pocTa
KUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHAILHOTO Pa3BUTHS Y )KUBOTHBIX M UenoBeka. [lepuoapl oHTOreHesa
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxeHue u pa3zBuTHe pacTeHUi. ['ameTopuT u cnopogur. Meiio3 B )KM3HEHHOM IMKJIE PACTEHUI.
O6pazoBanue criop B mpoiiecce Meiiosa. ['amerorenes y pacrenuii. Omiog0TBOPEHNE U PA3BUTHE PACTUTENBHBIX
opranu3MoB. [[BoifHOE OMJIOI0TBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl peryyisii OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuie! u cxembl: «BereraTuBHOE pa3MHOKEeHHE», « THIBI OECTIONI0ro pa3MHOKEHUD», «PasMHOKeHHe
XJIaMUJIOMOHaJIbl», «Pa3MHOXkeHue 9BIrUIeHb», «Pa3MHOkeHue ruape», «Meho3», «XpoMOCOMBDY,
«l"amerorene3», «CtpoeHue AMLEKIETKA U cliepMaTo30uaa», «OCHOBHBIE CTaJuU OHTOreHeszay, «lIpsmoe u
HempsiMoe pa3Butue», «Pa3Burue maiickoro xyka», «Pa3Butue capanumy», «Pa3Butue nsrymkuy», «J[BoiiHoe
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacTeHUit», «CTpoeHue CeMsiH OJHOAOJBHBIX U ABYIOJBHBIX PACTCHUID,




«OKW3HEHHBI LHUKJI MOPCKOW KamyCcTel», «OKWM3HEHHBIM LMKI MXa», <«OKM3HEHHBIM LUKI IAallOPOTHHUKA,
«OKU3HEHHBIN UKII COCHBD.
OO6opynoBaHue: CBETOBOI MHKPOCKOI, MHUKpPOTpEnapaThl SHIEKIETOK U CIIEPMAaTO30M0B, MOJIENb
«IuK1 pa3sBUTHSA JIATYLIKHAY.
JladopaTopHas padora «/3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy».
IIpakTnyeckas pa6ora «BpIsiBIEHNE IPU3HAKOB CXO/ICTBA 3apO/bIILIEH T0O3BOHOYHBIX )KUBOTHBIX).
JlaGopaTopHasi padora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIe/ICTBEHHOCTH ¥ U3MEHYMBOCTH OPraHU3MOB

WcTopus cTaHOBIEHMS U pa3BUTHS TEHETUKU Kak Hayku. Pabotel I'. Menpens, I'. ne @pusa, T. Moprasna.
Ponp oredecTBeHHBIX yu€HBIX B pasButhu reHetuku. Paborer H. K. Kombmosa, H. U. BaBumoma, A.
H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TIOHATHS W CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI, aJUI€JIbHBIE T€HBI,
albTepHATUBHbBIE IPU3HAKU, IOMUHAHTHBIN U PELIECCUBHBIN IPU3HAK, TOMO3UT0TA, TE€TEPO3UT0Ta, YUCTASI TUHHUS,
rubpunpl, reHoTun, QeHotun. OCHOBHBIE METOABl TEHETHKH: THOPUIOJOTHUYECKHH, ITUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHUIA.

JdeMoHcTpauuu

Hoptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. benosepckuii, I
J1. Kapneuenko, 10. A. ®dwmmuenko, H. B. Tumodees-Pecosckuii.

Tabauie! u cxembl: «MeTo1bl TeHETUKIY, «CXEeMbI CKPELTUBAHUS.

JlaGopaTopHasi padora «/[po3oduna kak 00BEKT T€HETUYECKUX UCCIIEOBaAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckperniuBanue. [lepBoiii 3axkoH MeHenss — 3aK0OH €IMHOO0Opa3usi THOPHUIOB TIEPBOTO
nokosieHusi. [IpaBuino pomuHupoBaHus. Brtopoil 3akoH MeHzaenss — 3aKOH paclleruieHus MPU3HAKOB.
[uTonornyeckue OCHOBHI MOHOTHOPHUIHOTO CKpeLMBaHus. [ unoresa YuCTOThI raMer.

AHanmusupyroliee ckpenupanue. [I[poMexyTouHblii XapakTtep HacienoBaHus. Paciienienye npu3sHakoB
IIPU HEMOJIHOM JOMHHHUPOBAHUH.

JlurnbpuaHoe ckpemuBanue. Tpernil 3akoH MeHiens — 3aK0H He3aBUCUMOTO HACIICI0BAHMSI TPU3HAKOB.
[{uTonornyeckue OCHOBBI JUTHOPUTHOTO CKPEUTUBAHUS.

CueruieHHOe HaclenoBaHue mnpusHakoB. Paboter T. Moprana. CriersieHHOE HacjeJIOBaHHE TE€HOB,
HapylLIEHUE CLEIUICHUS MKy FTeHaMH. XPOMOCOMHAsI TEOPUS HACJIEICTBEHHOCTH.

I'enetuka mnosa. XpoMOCOMHBI MEXaHU3M ONPENEIECHUS MOja. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omorameTrHbIii U rereporaMmeTHblii 1OJ. ['eHeTHMYeckas CTPyKTypa IOJOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. [lneoTponust — MHOKECTBEHHOE JIeCTBHE T'eHa. MHOXKECTBEHHBIN
ajienusM. BzaumoelictBre HeayienbHbIX TeHOB. KoMiieMenTapHoCTh. Dnuctas. [loaumepust.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSI PACTCHMI, *XKUBOTHBIX M YEJIOBEKA, a Takke (PU3MOIOTHYECKHX
MIPOLIECCOB, MOBEACHHUS M KOTHUTHBHBIX (PYHKIUN. ['eHeTHuyeckre MeXaHM3Mbl CHUMOHOTeHe3a, MEXaHH3MBI
B3aUMO/JICHCTBUSL «XO3SIMH — Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeTHueckue acmeKThl KOHTPOJS U
M3MEHEHHUS HACJIEICTBEHHOM NH(OPMALIUK B IOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

TaGmuuel  u  cxembl: «IlepBelii u  BTOpoi 3akoHBl Mennens», «Tperuit 3akoH Menaens,
«AHanu3upymwlee ckpemnBanuey», «HenonHoe noMuHupoBanuey, «ClemieHHOe HACIeIOBaHUE MTPU3HAKOB Y
npozoduns»y, «l'eHetnka mona», «Kapuotum uenoBeka», «KapuoTtum mapozoduins», «KapuoTum NTHIBDY,
«MHOKECTBEHHBIN aJUIENIN3M», «B3auMoIeliCTBUE TEHOBY.

O6opynoBanue: MOAENh ISl JEMOHCTPAIMKA 3aKOHOB €IMHOOOpa3usi THOPUIOB MEPBOTO MOKOJICHUS H
pacuieruieHus MPU3HAKOB, MOJIENb JUIsl IEMOHCTPALIMK 3aKOHA HE3aBUCUMOTO HACJIeI0BaHMsI IPU3HAKOB, MOJEIIb
JUIsL IEMOHCTpALlMM CLEIJIEHHOTO HAacleI0BaHUsl IPU3HAKOB, CBETOBOM MHMKPOCKON, MHKpOIpenapar:
«Jlpo3odumnay.

IMpakTuueckas padora «/3yyeHue pe3ybTaTOB MOHOTHOPUHOTO CKPEIIUBAHUS Y IPO30(DHUIIBI.

IMpakTuueckas padora «/3yyeHue pe3ynbTaToB JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI.




Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH

B3aumopelictBue reHoTHma W cpeabl npu (GopMmupoBaHumM (eHotumna. M3MEHYHMBOCTH NPH3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE IPU3HAKU. BH/Ibl N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HACIIEACTBEHHAS.

MoudukanroHHas ©3MEHUYUBOCTh. Poib cpensl B hopMupoBaHUN MOAN(DUKATMOHHON M3MEHYHBOCTH.
Hopma peakuun npusnaka. Bapuanuonusiii psn u BapuanuonHas kpuBas (B. Moranncen). CpoiictBa
MO/IM(UKATUOHHON N3MEHUYNBOCTH.

'enotunuueckass U3MeHYMBOCTh. CBOWCTBA M'€HOTHUITUYECKON M3MEHYMBOCTH. BUBI T€HOTHIIUYECKOMN
M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KomOuHaTHBHAs H3MEHYMBOCTH. MeH03 M TI0JI0BOM MPOLIECC — OCHOBA KOMOMHATHBHON N3MEHYHUBOCTH.
Ponbp koOMOMHATUBHON M3MEHYMBOCTH B CO3AHUU F'€HETUYECKOTO pa3HOOOpa3us B Ipeiesiax 0JJHOrO BUIA.

MyranuoHHasi U3MEHUYMBOCTh. BHbl MyTauuii: T€HHbIE, XPOMOCOMHbIE, 'eéHOMHble. CIIOHTaHHBIE U
UHIYUUMPOBAHHbIE MyTalluu. SnepHble U IUTOIUIa3MaTHYecKue MyTarui. CoMaTHYecKUe U MOJIOBbIE MyTallUH.
[IprurHbBI BOSHUKHOBEHUS MyTaluil. MyTareHs! U UX BIMSHUE HA OpTaHU3Mbl. 3aKOHOMEPHOCTH MYTaIl[MOHHOTO
mporecca. 3aKOH TOMOJIOTMYECKHUX pSAIOB B HacinencTBeHHoM m3menuuBoctu (H.M. BaBuios). Buesnepnas
M3MEHUYMBOCTb U HACJIEICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POJb INUSEHEMUYECKUX (aKmopos8 8 HACIe008aHUU U USMEHUUBOCTNU
GeromunuyecKux npusHAaKos y Op2aHu3Mos.

JdeMoHcTpauuu

Hoptperst: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabauiel 1 cxeMbl: «Bunsl nameHunBoctn», «MoauuKalMoHHas U3MEHYMBOCThY», «KoMmOnHaTHBHAs
M3MEHYUBOCTHY, «Meito3», «OmnonoTBoperuey, «I eneTnyeckre 3a00aeBaHms YeIoBeKay, « Buabl myTammii.

O6opynoBaHue: )KUBbIe U TepOapHbIe AK3EMIUISPbl KOMHATHBIX pacTeHHM, pUCYHKH ((oTorpadun)
KUBOTHBIX C PA3JIMYHBIMU BUJAMHU U3MEHUNUBOCTH.

JlagopaTopuasi pa6ota «lccienoBaHne 3aKOHOMEPHOCTEM MOAM(PUKAIIMOHHON H3MEHYHBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia ¥ BApUALIMOHHON KPUBO».

IMpakTnyeckas padora «Myrauu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa Ye0BeKa

KapuoTtumn yenoeka. MexayHapoiHasi mporpaMma UCCiIe0OBaHMs TeHOMa YesioBeka. MeTo1bl u3y4eHust
TEHETUKH YEJIOBEKA: TCHEATOTHYECKUH, OJIM3HEIOBBIM, MUTOTCHETUYCCKUN, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIpHO-TeHeTUYeCKUl. COBpPEMEHHOE OINpEACIICHUE T'€HOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIUPOBaHKE, B TOM uucie ¢ nomomnbsto IT1[P-ananu3a. HacnencrBennsie 3a00sieBaHus yenoBeka. | eHHbIC
U XpPOMOCOMHBIE O0JIE3HHM 4YeJOBeKa. boJIe3HHM ¢ HACIEICTBEHHOM MPEApacioiOKEHHOCThIO. 3HaueHHE
MEJIMIIMHCKON TEHETHKHW B NPEIOTBPAICHUU W JICYCHHHM T'€HETHYECKUX 3a0o0JieBaHUN dYenoBeka. Memuko-
FEHETUYECKOe KOHCYIbTHpOoBaHUE. CTBOJIOBbIC KIETKU. [IOHATHE «T€HETHYECKOro rpy3a». DTUYECKUE aCIEeKThI
uccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (hakTOphl MOBHIIMICHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUYECKOMY U XHUMHYECKOMY
3arpsA3HEHUIO OKpYKarollen cpepl. ['eHeTnyeckas npeapacrnoaoKeHHOCTh YEI0BEKa K MaTOJIOTHSIM.

JdeMmoHcTpanun

Tabauiet u cxembl: «Kapuotun denoBeka», «MeToIbl U3YUYeHUS T€HETUKH 4YeloBeKa», «I eHeTnueckue
3a00J1€BaHUS YETOBEKAY.

IpakTHyeckasi padora «CoCTaBICHUE U aHATINU3 POJOCIOBHOMN.

Tema 15. Cesiekuust OpraHu3MoB

JlomecTukanuss U cejekuus. 3apoKJIeHue celeKkuuu u aomectukauuu. Yuenue H. WM. BaBunosa o
LlenTpax MPOUCXOXKICHHUS W MHOrooOpasus KyIbTypHBIX pacTeHuid. Ponb cenmekuuu B CO3JaHMM COPTOB
pacTeHuil W Mopoja KUBOTHBIX. CoOpT, mopoja, IITaMM. 3aKOH TOMOJIOTMYECKHX PSAJOB B HACIIEICTBEHHOU
m3menunBoct H. M. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON paOOTHI.

MeTobl  ceNeKIMOHHON paboThl. VICKYCCTBEHHBINH OTOOp: MAacCOBBIM W WHAMBHAYAIbHBIA. DTambl
KOMOUWHAITMOHHOW ceneknuu. VcnbITanue mpou3BoauTeeit mo motoMctBy. OTOOp MO T€HOTHUITY ¢ TTOMOIIBIO
OIICHKHU ()eHOTHUIA OTOMCTBA U OTOOP MO TEHOTHUITY C moMoIbio ananu3a JITHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJ[ CENeKIIMOHHOW paboThl. PaaualMoHHBIN W XUMUYECKH
MyTareHe3 Kak HCTOYHHK MYTallMid y KyJIbTYpHBIX (OpM OpraHu3MoB. Vcmonb30BaHHE TE€HOMHOTO
pemnakTUpoBaHUs M METO0B pekoMOuHaHTHBIX JIHK st monydeHus ncxoqHoro Marepuana jisl CeNeKIINU.



[Tomy4yenue monurion1oB. BHyTpuBHIOBas rubpuansanus. BIU3KopoACTBEHHOE CKpEUIMBaHUE, WIN
uHOpuaMHT. HepojacTBeHHOE CKpenuBaHue, WK ayrOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
rereposuca B cenekuuu. Otmanénnas rubpunusamus. [Ipeomosenne Oecruiogus MEXKBUIOBBIX THOPHIIOB.
JlocTrKEHMS CENEKLUN PAaCTEHUIN U KUBOTHBIX. «3€1EHAs peBOIOYULY.

CoxpaHeHHE U HU3YYEHHE I'€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POAMYEH s
CO3/IaHUSI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SHCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpaeieHue
2EHEeMUYECKUMU Pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHBIX 6 YeNsAX VIyYUleHUs]
CYUecCmsyrowux U co30aHusi HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM HUCLE C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HAYUHBIX UCCLeO08AHULL, NePed0s8blX Uel U NEPCNEeKMUBHBLX MEXHO02UIL.

JdeMoHcTpauuu

Hoptpetst: H. W. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. Jlykesuenko, b. JI. Actaypos,
H. bopnoyr, 1. K. benses.

Tabauibl u cxembl: «LIeHTpBl MPOUCXOXKACHUS M MHOTooOpasusi KyJIbTYpPHBIX pacTeHMil», «3aKoH
TOMOJIOTMUECKUX pSAJOB B  HACIEACTBEHHON M3MEHUMBOCTH», «MeTtonpl cenekuun», «OtaanéHHas
rudpuanszanusy, «MyrareHesy.

JlabopaTopHas pa6ora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUH U MOPOJT JOMAIIHUX KUBOTHBIX».

JlabopaTopHas padora «/3ydeHne METOJIOB CEJIEKIIUN PACTECHUI.

IpakTHyeckasi padora «[IpuBHBKa pacTCHUIN».

Ikckypenst «OCHOBHBIE METOJIbI U JOCTH)KEHHUS CEJIEKIIMU PACTEHUN M KUBOTHBIX (HA CEJIEKIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (GepMy, COPTOMCHBITATENIbHBIM Y4acTOK, B TEIUIMYHOE XO3SHMCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WM HAyYHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAsI OMOJIOT ST

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTHUU, — KIIETOYHBIE U TKAHEBBIC KYJIBTYPhI, MUKPOOPTAHU3MBI, UX
XapakTepucTuka. TpaauiuoHHas OMOTEXHOJOTHUS: XJIeOOIMeYeHue, MOJydeHHE KHCIOMOJIOUHBIX MPOAYKTOB,
BUHO IenMe. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTHYECKUX TexHOJorui. [Ipon3BoacTBO
0enka, aMUHOKHCIIOT U BUTAMUHOB.

Co3naHne TeXHOJIOTUA U UHCTPYMEHTOB 1IEJIEHANPABIEHHOTO U3MEHEHHSI U KOHCTPYUPOBAHMS T €HOMOB
C LENpI0 TOJYYEHHUs OPraHM3MOB M KX KOMIIOHEHTOB, COACPKALIMX HE BCTPEYAIOIIMECS B IPHUPOJE
OMOCHHTETHYECKHE TTYTH.

Knerounass umxeHepus. MeToabl KylbTypbl KIETOK M TKaHEHl pacTeHUH U KUBOTHBIX. KproOaHkU.
ComaTtnueckass ruOpuau3anuss M coMaTH4ecKuil sMOpuorenes. lcmosib3oBaHHME TaruiOWI0B B CEJEKIHH
pactenuid. [lonyuenue MoHOKIOHANLHBLIX anmumen. HMcnonvzoeanue MOHOKIOHANLHBIX U HOAUKIOHALIbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUJIOJOTBOpPEHHE. PEKOHCTPYKIMS SIMIEKIeTOK ¥ KIOHHUPOBAaHUE
KUBOTHBIX. MeETO TpaHCIUIAHTAUMU SACp KIETOK. TexHonocuu  0300po6ieHus, KylbMUGUPOBAHUs U
MUKPOKIIOHAbHO20 PA3MHONICEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAsi W TeHHasi UHXeHepus. VICKyCCTBEHHbI CHHT€3 TI€Ha U KOHCTPYUPOBAHHE
pexomounantueix J{HK. Cozoanue mpanceennvix opeanuszmog. JIocTrxKeHUs U MEPCIEKTUBBI XPOMOCOMHOM U
TeHHOW MHXKEHEPHH. DKOJIOTUYECKUE U STUUYECKHUE MTPOOIeMbl T€HHOM HHKEHEPHUH.

Menununckue  OuorexHosorun.  Iloctrenomuas  tudpoBas  meauruua.  [II[P-nuarHoctuka.
MeTa00IOMHBIN aHaNKM3, TEHOLIEHTPUYECKUI aHaIu3 MPOoTeoMa YeJIoBeKa JIJIsl OLIEHKU COCTOSIHUS €r0 3/J0POBBSL.
Hcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapretHas tepamusi paka. 3D-Ououmkenepuss is pa3paboTKu
(G yHIaMEHTAIbHBIX OCHOB MEUIIMHCKUX TEXHOJIOTHI1, CO3/1aHMUsI KOMITJIEKCHBIX TKaHEH COUeTaHuEM TEXHOJIOT Ui
TpEXMEPHOTO OMOTIPUHTHHTA U cKaddOoIIUHTa sl pelIeHus 3a7ad NePCOHAIN3U POBAHHON METUITUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IENbI0 o0OecreueHus: KOMOMHHUPOBAHHOW 3alllUThl OT BO30yaUTeNeH
OPBU, ycraHoBieHHE MOJEKYISIPHBIX MexaHu3MoB ¢yHkuuonupoanus PHK-conmepkammx Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIE 3a001€BaHMsI YEIOBEKa U KHUBOTHBIX.

JdeMoHcTpanuu

Tabmuiel  u cxembl: «/Icnonb30BaHWEe MHKPOOPTaHM3MOB B MPOMBIIIIEHHOM —TPOU3BOICTBEY,
«Knerounasi unxxenepus», «['eHHast UHKEHEPUSI».

JlaGopaTopuas padora «/3yueHre 0ObeKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «llosyueHrne MOJOUYHOKHUCIIBIX IPOIYKTOBY.

Ikckypeust «buoTexHonmorus — BakHEWIIas [POU3BOJUTENbHAss CHJIa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTBO)».




11 KJIACC

Tema 1. 3apo:kieHue 1 pasBUTHE 3BOJIOLHMOHHBIX NPEACTABJICHUI B 0M0JI0THHI

OpomonmonHas Teopus Y. Jlapsuna. IIpennocbuiki BOSHUKHOBEHMs JapBUHM3MA. JKU3Hb U HaydHas
nesrenbHoCcTh Y. /lapBuHa.

JBuxymue cuibl dBosouMu BujoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHBHOCTb Pa3MHOMKEHUS
OpraHu3MOB, HACJIEJCTBEHHAs] M3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHE, €CTECTBEHHBIH M HMCKYCCTBEHHBIN
otbop).

Odopmitenue cuareTrnueckoi Teopun sBoironun (CTI). Heitrpansnas Teopus sBomonnu. CoBpeMeHHast
HBOJTIOIMOHHAS OMOJIOTHSA. 3HAUCHHE YBOJIOIMOHHON TEOPHH B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI
Mupa.

JdeMoHcTpauuu

[optpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, O. XK. Centr-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepuxos, 1. U. llImansraysen, [Ix. Xonnein, . K. bemnses.

Tabauiel u cxeMmbl: «Cucrema xuBoil npupozs! (no K. Jlunnero)», «JlecTHuna KUBBIX CYIIECTB (IO
Jlamapky)», «MexaHu3m GOpMHUpPOBaHUS MPUCIOCOOIEHUN Y pacTeHUI U )KUBOTHBIX (1o Jlamapky)», «Kapra-
cxema Mapmipyra myremectBus Y. lapsunay, «Haxoaku Y. Hapsunay, «Dopmbl 60pbOBI 3a CYIIIECTBOBAHHUEY,
«ITopoapl romy6eity, «MHorooOpasue KyIbTYpPHBIX (OPM KamycThl», «[1opoabl moManrHuX >KMBOTHBIX», «Cxema
o0OpasoBanust HOBBIX BUIOB (110 Y. [lapBuny)», «CxeMa COOTHOIICHUSI IBIKYIIMX CHJI BOJIIOIIUNY, «OCHOBHBIC
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJTIOLIMNY.

Tema 2. MuKpo3BoJIIoLUs U €€ pe3yJibTaThl

[Momymsitust Kak »JIeMEHTapHas eauHuIa SBoonHA. COBpEeMEHHBIE METOIBI OICHKH Te€HETHYECKOTO
pa3zHooOpasus U CTPYKTYpbI nomyssiuil. 3MeHenne reHooH/1a MOMYISIIIUY KaK 3JIEMEHTapHOE BOJIIOLIMOHHOE
sIBJICHHE. 3aKOH TreHeTH4eckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPhI (JIBIDKYIIME CHJIBI) IBOJIIOIMU. MyTranmoHHbIH Tporecc. KomOumHaTHBHAS
M3MEHYUBOCTh. Jlpeii) TeHOB — ciydaiiHble HEHANpaBJICHHBIE M3MEHEHHS YacTOT allieie B TMOMYJISIIHIX.
Dddext ocHOBatens. Ippexm oymuiiounoco copaviuka. CHudiCeHUe 2eHEMUYECKO20 PA3HO00PA3UsL: NPUYUHDBL
u cneocmeus. Ilposenenue s¢pghexma opeiigha cenos 6 Gonvuwux u manvix nonyaayusx. Murpamun. M3omnsus
MOMYJISALNNA: Teorpaduueckas (MpoCcTpaHCTBEHHAs), OMOJoTHYECKast (PEPOIyKTUBHA).

EctectBennslit 0TO0p — HanpaBsAtoUil (hakTop 3BOIOIUK. POPMBI €CTECTBEHHOTO O0TOOPA: IBIKYIIUH,
CTAOMJIM3UPYIOIINMA, pa3peiBatonuil  (nu3pyntuBHbIN). [lomoBodi or6op. Bo3HMKHOBEHHWE U 3BOJIOLHS
COLIMANILHOTO MOBEACHUS dKUBOTHBIX.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOJIIONMU. Bo3HUKHOBEHUE TPUCTIOCOOICHU Y
opranu3mMoB. Apomopho3sl 1 uanoaaantanuu. [Ipumeps! npucnocodaeHnil y opranu3MoB: MOP(POJIOrHIeCcKUe,
¢busnonoruueckue, OMOXUMHUYECKUE, oBeIeHYecKre. OTHOCUTEIBHOCTh IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKpPOIBOJONUU. W3omsmus —
KItoyeBoil  ¢dakrtop  BupooOpazoBanus. Ilyru  u  cmocoObl  BHIOOOpa3oBaHUA:  aJIONATPUUYECKOE
(reorpaduyeckoe), cUMMATpUYECKOe (IKOJIOTHYECKOE), «MIHOBEHHOE» (MOJMIUIOUIU3AIMS, THOPHIU3AINS).
JITUTeTbHOCTh ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBOMIOIMOHHON OHONOTHMU B pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHHUS OHOpa3zHOOOpas3usl.
MUKpO3BONIONUS U KOSBOJIONHS Tapa3UTOB M HMX X035ieB. MexaHu3mbl (OPMUPOBAHUS YCTOWYHBOCTU K
aHTHOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

Ioprpetsl: C. C. YerBepuxos, 3. Maiip.

Tabauiel 1 cxeMbl: «MyTallMOHHAs HW3MEHUMBOCTHY, «llomynsannoHHas cTpykTypa Buaa», «Cxema
MposIBIIEHUsT 3akoHa Xapau—BaiuOepra», «JIBWKyIue CHIIBI JBOJIONUNY», «IKOJOTHYECKAs H30JISIUs
MOMYJSIAKA  ceBaHCKOHM (openm», «l'eorpadudeckas U3OISIHS JUCTBEHHUIBI CHOUPCKOW ¥ JIMCTBEHHUIIBI
naypckoit», «llomynsiunoHHbIe BOTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema JeHCTBUS €CTECTBEHHOTO
otbopay», «Dopmbl OOpbOBI 3a CyliecTBOBaHHE», «MHIyCTpHANBHBIM MelaHu3M», <«OKUBBIE HCKOMAEMbIeY,
«[TokpoBUTENbCTBEHHASI OKPACKa KUBOTHBIXY, «[Ipemynpexaatoiias okpacka >KUBOTHBIX», «DU3HOTIOTHYECKUE
amanranuny, «lIpucnocoOIeHHOCT, OpraHU3MOB W €€ OTHOCHTENbHOCTH», «Kputepuu Buma», «Buisi-
nBoitHukW», «CTpykTypa BHaa B mpupone», «CmocoObl BumooOpasoBanus», «[eorpadudeckoe




BUJI000pa3oBanue TPEX BUIOB JIAHABIIICH», « IKOIOTHYECKOE BII000pa30BaHue BUAOB CHHULY, «[lomumion bl
pacrenuit», «KamycTHO-peneuHbii THOpUIY.

Ob6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, 4Yydela NTULl M 3BEpei ¢ mpuMepamu
Pa3NUYHBIX MPHUCIIOCOONCHHUN, Yydesla NTHII U 3Bepeil pa3HbIX BUIOB, repOapuu pacTeHHUH OIU3KUX BHIIOB,
00pa30BaBIIMXCS PA3IUYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BblsiBlIeHUE U3MEHUYNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopuas padora «[IpucrnocobieHnst OpraHn3MOB M UX OTHOCHUTEINBbHAS IIETIECO00Pa3HOCTDY.

JlaGopaTopHasi padora «CpaBHEHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosonusi M e€é pe3yJbTaThl

Merto bl u3ydueHust MakposBoJitonuu. [laneonTonornueckne Mero bl u3ydeHust 3postonuu. [lepexoannie
(hopMBbl U PUITOTEHETUYECKUE PSIIBI OPTaHU3MOB.

buoreorpaduueckue Mmeto b1 u3ydenus sBosonnn. CpaBHeHue Gropsl U payHbl MATEPUKOB U OCTPOBOB.
buoreorpaduueckue odnactu 3emin. BUnbI-asHIeMHUKH U PETUKTHIL.

OMOpPHOJIOTMYECKUE U CPaBHUTEIbHO-MOP(OJIOTHUYECKHE METObl U3yueHUs IBoOLMH. ['eHeTnueckue
MEXaHU3MbI BOJIIOIIMY OHTOT€HE3a U IMOSBICHUS IBOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOrMYHbIE U aHAJIIOTUYHBIE
opranbl. PynumeHTapHble opraHbl M aTaBU3Mbl. MOJEKYISPHO-T€HETUYECKUE, OHOXHUMHYECKUE U
MaTeMaTH4YeCKHe METOJbl M3y4eHHs 3BOIIOIMH. ['oMonornyubie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUs
(buI0reHeTUYECKUX EPEBHEB.

XPOMOCOMHBIE MYTAIlUH U SBOJIIOLHS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwIIa) ABOMIONUU. [Ipunyun cmenwvt ynxyuti. HeoOpaTUMOCTB IBOJTIOIUH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIFOLIMM.

JdeMoHcTpanuun

Hoptpersl: K. M. bap, A. O. KoBanescknii, @. Mromep, J. ['ekkensb.

Tabmuupl 1 cxembl: «DUTOTCHETUYECKUN P JIOMAIN», «APXEONTEPUKC», «3BEpPO3yObIe SIIephI»,
«Creronedanb», «Punnodursr», «CeMeHHBIC TATOPOTHUKNY, «buoreorpaduueckue 30HbI 3eMian», «Jlpeid
KOHTUHEHTOBY», «Penukto», «HauanbHble CTaauu SMOPHUOHAIBHOTO Pa3BUTHS TMO3BOHOYHBIX KHUBOTHBIXY,
«['oMon0rYHbIE ¥ aHAJIOTUYHBIE OPTaHb», «PyIUMEHThD», «ATaBU3MBI», «XpPOMOCOMHbIE HAOOPHI YeIOBEeKa U
mumnanse», «['1aBHble HampaBIeHUs 3BOTIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOIIOLIUI.

O6opynoBaHue: KOJUICKIIUN, TepOdapuu, MYyJIsSKU HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISIKHU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue u pa3BuTHE )KU3HU HA 3emJie

Hayunble rumorte3bl NPOMCXOXKIEHUS >KU3HU Ha 3emse. AOuoreHes u mnaHcnepMmusi. JloHaydHbIe
MIPEJICTaBJICHUS O 3apOKJICHUM KU3HM (KpealoHu3M). ['UmoTe3a MOCTOSIHHOTO caMO3aposKICHUs KU3HU U €€
onpoepxkenue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHne KuU3HU U aCTPOOHOIIOTHSL.

OcHoBHBIE 3Tanbl HEOpraHuueckoil Bomtounu. [lnanerapuas (reosoruyeckas) 3BOOLUSL. XUMUYECKast
9BOMIONHS. AOUOTEHHBIM CHUHTE3 OpraHu4eckuX BemecTB U3 Heopranumdeckux. Omneir C. Mumnepa u I'. FOpu.
O6pazoBanue mnoiaumepoB u3 MoHoMepoB. Koamneppatrnas rumote3a A. M. Onapuna, rumore3a NEpBHYHOTO
oynbona Jx. XonneiHa, renerndeckas runoreza . Mémnepa. Pu6osumsr (T. Uek) u runotesa «mupa PHK»
VY. I'unbepra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHUE MPOTOKIETKH.

Ucropus 3emnu u Meroasl e€ usyudeHusd. Vckomaemble opraHndeckue octatku. ['eoxpoHomnorus u eé
MeToabl. OTHOCHUTEIbHAS M a0COTIOTHAS reoXpoHoorus. ['eoxpoHomoruyeckas mkaiga: S0HbI, dPbI, TIEPUOIBI,
SIOXMU.

HauanbHble sTanel opraHuyeckod 3BoJIOIUM. [losiBIieHME M SBOJIOLHUS MEPBBIX KIETOK. DBOJIOLUS
MeTabonn3mMa. Bo3HUKHOBEHHE MepBBIX dkocucTeM. CoOBpeMeHHbIE MUKPOOHBIE OMOTINIEHKH KaK aHAJIOT TEePBbIX
Ha 3emiie coobmecTB. CTpoMaTOnaHUThI. [IpoKapHOTHI U DYKApPUOTHI.

[TpoucxoxaeHue sykapuoT (cuMOUOTeHe3). DBOTIOIIMOHHOE MTPOUCX0XKAeHNE BUPYCOB. [Iponcxoxnenue
MHOTOKJIETOYHBIX OpPraHn3MOB. BO3HMKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl YBOJIIOINU BRICIIUX pacTeHud. OcHOBHBIE apoMOpP(o3bl pacTeHHid. Beixoa pacteHuit
Ha cymy. [losiBaeHue CropoBBIX pacTeHHMi M 3aBoeBaHuMe UMH cymind. CeMeHHble pacTeHus. [Ipoucxoxaenue
LIBETKOBBIX PACTCHUM.

OcHOBHBIE 3TaIlbl HBOJIIOIHNH )KHUBOTHOTO MUpa. OCHOBHBIE apoMOpGO3bl )KUBOTHRIX. BeHickas ¢dayHa.
KeMOpwuiickuii B3phIB — MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpJOBBIE KUBOTHBIC. JKHU3HB B BOJIE.



OBommonus 103BoHOYHBIX. [Iporcxoxaenue ampubuii u pentunuii. [IpoucxoxxaeHrne MISKOTUTAIOMNX U TTHII.
[Tpunuun kimoyeBoro apomopdosza. OcBoeHre 6€Cro3BOHOYHBIMU M TO3BOHOYHBIMU KUBOTHBIMH CYIITH.

PazButue xxu3Hu Ha 3emiie MO 3paM U MEepUoJiaM: apxei, MpoTepo30ii, Maneo30i, Me30301, KaitHO30i.
OOmast xapakTepuCTHKa KIMMara M TEOJIOTHYECKHX IporeccoB. [losBieHne W pacuBeT XapaKTEepHBIX
OpraHu3MoB. YTieoOpa3zoBaHME: €Tr0 YCIOBHS U BIMSHUE HA Ta30BBI COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHHMSI — SKOJIOTMUECKHE KPU3HUCHI Mpouioro. IIpuumHBl M CIEACTBUS MacCOBBIX
BbIMUpaHUid. COBpEMEHHBIH  HSKOJIOTMYECKUN Kpu3uc, ero ocobeHHoctu. Ilpobimema coxpaHeHus
O6ropazHooOpasus Ha 3emIie.

CoBpeMeHHass cuctemMa opraHudeckoro mupa. llpuHmmmer kimaccudukanuu opraHu3MoB. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

Hoptpetst: @. Peau, JI. Cnannannanu, JI. [Tacrep, U. WU. MeunukoB, A. W. Onapun, J[x. XosaeiH,
I'. Ménnep, C. Munep, I'. FOpu.

Tabmuubl  u  cxeMmbl: «Cxema onbiTa @. Pemu», «Cxema ombeita JI. [lactepa 1o u3ydeHHUIo
camo3apoxkJieHus: ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «OTanbl HeopraHMYECKON HBOJIIOLMMY,
«['eoxponosiornueckass mkaia», «HauanbHble 3Tambl OpraHudeckod 3BoioIUN», «CxeMa o00pa3oBaHUS
AyKapuoT MyTéM cuMOHnoreHe3ay, «Cucrema KuBoi npupoas», «CTpoeHue Bupycar», «ApomMopo3bl pacTEeHUI»,
«Punnopute», «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE BOJAOPOCINY, «Mxuy», «llamopoTHHKNY,
«["onocemennble pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUS >KMUBOTHOTO MHpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteiimuey, «Kumeunononoctueiey, «llnockue depBuy», «HUieHUCTOHOTHEY,
«Pv10BI», «3emHOBOAHBIC», «IIpecMbikaromuecs», «lItump», «Mnekonuraromiuey, «Pa3Butue Xu3HU B
apxeuckou spe», «Pa3BuTHEe XM3HM B IPOTEPO3OMCKOM 3pe», «Pa3BuUTHE KU3HM B IAJCO30MCKON 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKON 3pe», «Pa3BUTHE KM3HM B KaWHO30WMCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUPa».

O6opynoBanue: repdapuy pacTeHUN pa3IUYHbIX OTJEJIOB, KOJIJICKIIMU HACEKOMBIX, BIIaXKHBIE MPErapaThl
YKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX JKUBOTHBIX, Uydesia NTULl U
3Bepeil, KOJUIEKIIMY OKaMEHEIO0CTEN, MOJIE3HBIX UCKOMIAEMBbIX, MYJISKH OPraHMYECKUX OCTaTKOB OPraHNU3MOB.

BupryanbHasi sadoparopnasi patdora «MonenupoBanue onsiToB Muiiepa—tOpu no wuzydenuro
aOMOTreHHOT0 CUHTE3a OPraHNYeCKUX COeIMHEHUI B IEPBUYHON aTMOchepe».

JlabopaTopHasi padora «/3ydeHHe U ONMMCAHUE UCKOTIAEMBIX OCTATKOB IPEBHUX OPraHU3MOB).

IIpakTnyeckas pa6ora «/3ydueHne 0cCOOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTIEIOBY.

IMpakTnyeckas padora «3yuenue ocoOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue 4eJi0BeKa — AaHTPOIOreHe3

Pasnens! u 3agaun aHTpONOI0TUU. MeTOIbI AaHTPOIIOJIOTHH.

CraHOoBJICHHE NPEICTABJICHUN O IMPOMCXOXKICHUU uenoBeka. Penurnosneie Bo33peHusa. COBpeMEHHBIE
Hay4yHbI€ TEOPHH.

CX0ICTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE I0JIOKEHUE YesloBeKa. CBUAETEIbCTBA CXOACTBA
YeJioBeKa ¢ KHBOTHBIMU: CPAaBHUTENBLHO-MOp(oJIornueckue, sMOprosornyeckue, Gpru3nonoro-OuoXuMmuyeckue,
nosesieHueckue. OTau4ns 4eJI0BeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE N KOMIUIEKC CBSA3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTHe royloBHOro Mo3ra 1 BTOpO! CUTHAJIbHOM CUCTEMBI.

JBwxymue cuibl  ((pakTopsl) aHTpOIOreHe3a: Ouojorudeckue, couuaigbHble. COOTHOLIEHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIOI€HEE.

OcCHOBHBIE CTaJUM aHTpoIoreHe3a. PaHHMe 4YernoBekoOOpa3zHble 00€3bsHBI (IPOKOHCYIBI) M pPaHHUE
MOHTU/1bI — OOIIME TPEAKH YeJI0BEKOOOPa3HbIX 00€3bsH U JI0JIeH. ABCTPAIIONUTEKN — ABYHOT'HE IPEAKH JTIOJIEH.
UYenosek ymenblid, IEpBbIE U3TOTOBIEHUS OpYaUl Tpyaa. YeaoBek IpsAMOXOASAIIMM U MIEPBBIA BBIXO JIIOJIEH 3a
npenensl Adpuku. YenoBek reiaensOeprckuii — oOUMi MpeloK HeaHAEPTaIbCKOrO YeNOBEKa M YelloBeKa
pazyMHOro. YenoBek HeaHAepTaIbCKUM KaK BUJL JIFOJIEH XOJIOIHOIO KiIuMaTa. YeaoBeK pa3yMHBINH COBPEMEHHOIO
TUNA, JICHUCOBCKMI YEJOBEK, OCBOEGHHE KOHTHHEHTOB 3a rmpenenamu Adpuku. [laneoreHeruka u
[1aJICOT€HOMHUKA.

DOBOJIONUS COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBI O0TOOP B MOMYISALUAX 4eloBeKa. MyTalnOHHBIH
nporecc u nonumop¢usM. IlomynsuoHHbIE BOJHBI, Apeid reHoB, Murpamus U «3PQPeKT OCHOBATENS» B
MOIYJIALAAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. Ilonstue o pace. bosbiime pacel: eBpomeouaHas (€Bpasuiickas), aBCTpayo-
HerpouiHas (3KBaTopuaibHasi), MOHTOJIONAHAS (a3MaTCKO-aMepUKaHCcKasi). BpeMst u myTu paccesieHust yenoBeKa
no miuaHere. EnuHcTBO uyenmoBeueckux pac. Haydnas HecocTOATENbHOCTh pacusMa. [IpucrnocobieHHOCTD



YeJoBeKa K Pa3sHbIM YCIOBUSAM OKpYXKaIoLIeH cpenpl. BiusHue reorpaduueckoii cpeapl u apeiida reHoB Ha
MOp(}oJIOTHIO M (PU3HOJIOTHIO YeTOBEKa.

MeXIUCIUTUTHHAPHBIE METOJIbI B (DU3MYECKON (OMOJIOTUYECKON) aHTPOMOJOTUU. DBOJIIOIMOHHAS
AHTPONOJIOTUS U MaJCOAHTPOIOJIOTHS YEIOBEUECKUX MOMyJsuuid. bruocomuaibHble UCCIENOBAHUS MPUPObI
yenoBeka. VccrenoBanue KOABOIIOIHMY OMOJIOTHYECKOTO U COLIMAIIBHOTO B YEIIOBEKE.

JdeMoHcTpanuu

Ioprpersl: Y. Jdapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuuel mcxeMmbl: «MeTobI aHTPOTIOJIOTHN», «[ O0JOBHON MO3r uenoBekay, «YemoBekooOpasHbIe
00e3bsiHbl», «CKeJeT uenoBeKa M CKeNeT ImMMmani3e», «PyIuMeHTBl W aTaBU3MBbD», «JIBIKYIIHE CHIIBI
aHTPOIIOreHe3a», «IJBOJIIOIMOHHOE JIPEBO 4YEJIOBEKa», «ABcCTpanmonuTek», «YenoBek ymenslit», «UenoBek
npaMoxosamuiiy, «/lenncoBckuit udemoBek» «Heannpeprampusy, «KpomanboHuby, «lIpenku uemoBekay,
«Tarbl 3BOJIIOLIUYU YeJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MPeIMETOB MaTepuaibHOW KYJIbTYpbl MpPEIKOB 4eJIOBeKa,
penpoaykuuu (pororpaduu) KapTUH ¢ MUDOTOTHUYECKUMH U OHOJEHCKHUMHU CIOKETaMH TIPOUCXOXKICHUS
4enoBeka, (poTorpaguu HaxX0J0K NCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb Yeperna 4eloBeKa
1 4yepena MUMIIaH3€e, MOJIEb KUCTH Y€JI0BEKa M KUCTH IIMMITaH3€, MOJIEIN TOPCa MPEIKOB YEI0BEKA.

JlaGopaTopHuasi pabora «/3yueHrne OCOOEHHOCTEl CTpOEHHS CKeJeTa uYeJoBeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTHyeckasi padora «/3yueHne SKOJOTHYECKHUX aAaNTAMI YeITOBEKay.

Tema 6. Jkos0rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTaHU3MOB M HAJIOPTraHU3MEHHBIX CHCTEM C
OKpY:Kamoleil cpeaou

3aporkeHue U pa3BuTHE SK0JI0TuH B Tpyaax A. 'ymbonbara, K. @. Pynse, H. A. CeBeprioBa, J. ['exkerns,
A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun skosorun. CBsi3b 3KOJIOTHU C IPYTUMHU HayKaMH.

Mertoel sxosioruu. [loneBbie HabMIOAEHNS. DKCIIEPUMEHTHI B SKOJIOTUH: PUPOIHBIE U JIaOOpaTOPHBIE.
MopenupoBanue B 9KOJOTUH. MOHUTOPUHT OKPYKAIOIIEH CpeIbl: JTOKAIbHBINA, PETHOHATBHBIA U TJI00ATBHBIN.

3Ha4YeHUE HKOJIOTUYECKUX 3HAHUM U YEJIOBEKAa. JKOJIOTMYECKOE MHUPOBO33PEHHUE KAaK OCHOBA CBS3EH
yejoBeuecTBa ¢ mnpupoao. DopMupoBaHUE SKOJOTMYECKOW KYJbTYPbl M SKOJIOTHMYECKOW TI'PaMOTHOCTH
HaCeJICHUS.

JdemoHcTpauuu

Hoptpetsl: A. I'ym6oasar, K. @. Pynse, H. A. CeBeprios, O. ['ekkenb, A. Tencau, B. H. Cykaués.

Tabauiel u cxemsl: «Pa3znensl sxonorun», «Metoabl sKonorun», «Cxema MOHUTOPUHTA OKPYKAroIIeH
CpeIbD».

JladopaTopHas pa6ora «/3ydeHne METOI0B HKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Dkonoruveckue (pakTopsl U 3aKOHOMEPHOCTH UX JehcTBUsA. Kinaccudukaus sKonoruueckux GpakTopos:
abuoTtuyeckue, OMOTUYECKHE, aHTpoTNoreHHbIe. O0IIMe 3aKOHOMEPHOCTH JACHCTBUSI SKOJIOTHUECKUX (PAKTOPOB.
[IpaBuno muaummyma (K. lnpenrens, HO. JIubux). TomepanTHOCTh. OBpUOMOHTHBIE U CTEHOOWOHTHBIE
OpraHU3MBblI.

Abuotuueckue ¢akropbl. CBeT Kak 3kojorudeckuit gakrop. JlelicTBue pa3HbIX y4aCTKOB COJTHEYHOTO
CIIEKTPA HAa OPTaHU3Mbl. DKOJIOTMYECKHE IPYIIbI PACTEHUH U KMBOTHBIX 110 OTHOUIEHHIO K cBeTy. CUrHalIbHAs
poJib cBeTa. PoTONEPUOAU3M.

Temneparypa kak sxosiorndeckuit gpaxrop. JleficTBue Temneparypsl Ha opranusMsl. [lolikunorepMHble 1
TOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTs kak sxosoruueckuit pakrop. Ilpucnocobnenus pacteHuii K o yiep>KaHuio BOIHOTO OanaHca.
Knaccugukanuss pacTeHHH 1O OTHOIIEHHIO K Boje. [IpucrmocoOneHust KMBOTHBIX K H3MEHEHHIO BOJHOTO
pexuma.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YIIIHAs, TOUYBEHHAs, TJYOMHHAs MOANOYBEHHAs,
BHyTpUOpraHu3zMeHHas. PU3NKO-XUMHUECKHE OCOOCHHOCTH cpeja OOMTaHus OopraHu3moB. llpucrnocoGieHus
OpPraHU3MOB K JKU3HM B pa3HBIX cpejax.

buonornueckne putmbl. BHemnume u BHyTpeHHHME puTMbl. CyTOYHBIE M TOJAWYHBIE PUTMBI.
[Tprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHM KU3HH.



XKuznennsie ¢Gopmbl opranu3moB. [lonstue o sxu3HeHHOU (opme. JKuzHeHHBIE (OPMBI PACTCHUI:
JIepeBbsl, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TPaBbl. JKu3HEHHbIE ()OPMBI JKUBOTHBIX:
THJIPOOHOHTHI, Fe0OMOHTHI, a9p0oOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue pakropsl. Buabl OMOTHUYECKUX B3aMMOICHCTBHI: KOHKYPEHIIUS, XUIITHUYECTBO, CAMOHO3 U
ero Qopmel. IlapazuTusm, koomepauus, MyTyaau3M, KOMMEHCAJIH3M (KBapTHPAHTCTBO, HAXJIEOHHYECTBO).
Herpoduueckue B3zaumopeiictBus (Tormmdeckue, (opuueckue, ¢adpudeckue). 3HaYCHHE OHMOTHUYECKUX
B3aMMO/ICHCTBHIA JJISl CYILIECTBOBAHUS OPTaHU3MOB B cpejie oouTaHus. [IpuHIUIT KOHKYPEHTHOTO UCKITFOUSHHS.

JdeMoHcTpauuu

Tabmuubel M cxeMmbl: «DKoyoTuYeckue (GakTope», «CBETOBOM CHEKTP», «IKOJOTHMYECKHE TIPYIIIBI
KUBOTHBIX I10 OTHOILIEHUIO K CBeTY», «TelIoKpoBHbIE >XUBOTHBIE», «XOJOJHOKPOBHbBIE KUBOTHBIEY,
«DU3NOJIOTUYECKUE ANANTANN KUBOTHBIX», «Cpenpl OOMTaHUS OpPraHu3MOBY», «bHOIOTHYECKHE PUTMBID,
«Kuznennsie GopmMbl pacTeHuil», « KuzHeHHbIE (POPMBI JKUBOTHBIX», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIECA»,
«JxocucrteMa XxBoiHOrO Jecay, «llenn nuTaHus», «XumHUuecTBO», «llapasutuzmy», «KoHKypeHIM»,
«Cumbuno3sy», «KommeHncammuzm».

ObopynoBanue: repbapur  pacTeHUW U SKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHMSHHUIO PAa3IMYHBIX
9KOJIOTMUECKUX (aKTOpOB, TrepOapuy CBETOMIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH,
CBETOJIIOOMBBIE, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAcTeHMs, repOapuu U  KOJUIEKIHMH
TEIUIONIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PAacCTeHHM, dydena NTUIl U 3Bepell, repbapuu pacTeHHi,
OTHOCSIIIMXCS K TUrpoduraM, kcepodutam, mMe3opuTam, KOMHATHbIE PACTEHMsI AAHHBIX TPYII, KOJUIEKIIMH
KUBOTHBIX, OOMTAIOMIMX B Pa3HBIX Cpelax, repbapuul U KOJUIEKIIMH PACTeHHWH M KUBOTHBIX, 00JaJaroniux
YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HU, TepOapuu U KOJJIEKLIUU PACTeHUN U
KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (OPM, KOJIJIEKIIMH >KUBOTHBIX, YUACTBYIOIIMX B PA3IUYHbIX OMOTHYECKUX
B3aUMOJICCTBHSIX.

JlaGopaTopHasi padora «BblsiBIeHue npucnoco6aeHuil OpraHu3MoB K BIUSIHUIO CBETa.

Jla6opaTopHasi padoTa «BbisiBlieHHE MPUCIIOCOOIEHNI OPraHU3MOB K BIHUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUI U3 Pa3HbIX MECT OOUTAHUSD.

Tema 8. IkoJ10rusi BUI0B U MOMYJIS LU

DKOJIOTHYECKHE XapaKTEePUCTUKK momyisinuu. [lomynmsmuss kak Ouojormueckas cucrtema. Poub
HEOJHOPOJAHOCTUA Cpefbl, (U3MUYECKHUX OaphepoB M OCOOCHHOCTEW OHWOJOTMHM BHUIOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl momyisiiuii. OCHOBHBIE TMOKA3aTeNW MOMYJSIUU: YUCICHHOCTh, IUIOTHOCTD,
BO3pacTHasl M MOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIIHSL.

DKoJIOTHYECKask CTPYKTypa nonysiuu. OLeHKa YMCICHHOCTH NOMysuuu. J{lnHaMuka nonyasiuu u eé
peryisiiusa. buoTudeckuil moteHnuan nomyiasuud. MoJenupoBaHUe JWHAMUKU nomyisiuud. Kpuble pocta
YUCJICHHOCTH TOMY/sIuy. KpuBble BBDKMBAHUS. Perynmsmus YMCICHHOCTH MOMYJSALIMNA: POJb (PaKTOPOB,
3aBUCAIINX M HE 3aBUCAIINX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTpaTeruu BUMOB (r- u K-ctpaTerum).

[TonsaTue 06 sKoI0rHYecKOl HUIle BUa. MectooOuTanue. MHOroMepHast MOJCIb SKOJOTHUYECKON HUIIIH
Jx. M. XarunHcona. Pazmepsl sxosiornueckoit Humu. [ToTeHunanbHas U peaqn30BaHHas HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabl U UX KU3HEHHBIE CTPATErMH. JKOJIOTUYECKUE
SKBUBAJICHTEI.

3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIMM )KUBOTHBIX. brosornueckre MHBa3UM 4yKEpPOJIHBIX BUOB.

JdeMmoHcTpanun

IHoprper: [Ix. N. XaTunHCOH.

Tabauiel U cxembl: «DKOJIOTHUECKUE XapaKTePUCTUKU momynsauun», «[IpocTpaHcTBeHHast CTpyKTypa
nonyasauun», «Bo3pacTHbie nupaMuIpl NOMYISIUN», «CKOPOCTh 3aCeNI€HUs TOBEPXHOCTH 3€MIIM PA3IIMUHBIMU
opranuzmamm», «Mogenp skosiornyeckoit Huiu Jx. M. XarunHconay.

O6opynoBanue: repdapuu pacTeHHA, KOJIIEKIIUN JKUBOTHBIX.

JlaGopaTopuas padora «IIpucrnocobieHns ceMsiH pacTeHHI K pacCeIeHUIo.

Tema 9. IKoJI0rHs COO0IIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOrectBa opranu3MoB. buoiienos u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMu B OMOIICHO3E.

Okocuctema kKak OTKpbiTas cucremMa (A. JIx. Tercnu). DyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B
HKOCUCTEME: TMPOMAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enu M CeTH.
Abuortnueckue Onoku sKocucteM. [1ouBbl U MBI B 3KOcHcTeMax. KpyroBopoT BemiecTB M MOTOK SHEPTUU B
9KOCHUCTEME.



OcHOBHBIE TIOKa3aTeNMd 3KOCHCTEMBL. buomacca u mpoayKius. DKOJIOTHYECKHE MHPaMHIIbl YHCEl,
Oromacchl U PHEPTUH.

Hunamuxa  sxkocucmem.  Kamacmpogpuueckue — nepecmpoiiku.  @nykmyayuu. HarpaBieHHbIC
3aKOHOMEPHbIE CMEHBI COOOLIECTB — CyKUeccHH. llepBUYHBIE M BTOPHYHBIE CYKIIECCUM M WX NPUYHHBL.
AHTpOTIOTeHHBIE BO3JEHCTBUA Ha cykueccuu. KimmakcHoe cooOmiectBo. buopasHooOpasue W monHOTa
KpPYroBOPOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCMEMbL 03ED U peK. DKocucmembl MOpell U OKeaHos. IKocucmemvl
MYHOp, 1ec08, cmenetl, NYCMublHb.

AHTPOTIOTEHHBIE KOCHCTEMBI. ATpO3KOCHCTEMA. ATpOleH03. Pasnmuuns Mexay aHTPOIIOTEHHBIMH U
MPUPOTHBIMHU SKOCHCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocuctem. loponckas ¢iopa wu  dayHa.
CunanTpomnuzamusi Topoickoi (QayHbl. buonormueckoe W XO3SIMICTBEHHOE 3HAUEHHE arpo’KOCHUCTEM |
ypOOdIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aWMOJICHCTBHI OpPraHM3MOB B JKocHcTeMax. Poib
KackaoHnoz2o s¢hgexma u 61U008-30udhpukamopos (Kuroueswvlx 6u00s) 6 hyHKkyuonuposanuu sxocucmem. IlepeHoc
SHEPTHHU U BEIIECTB MEX]Ty CMEKHBIMH YKOCUCTEMaMH. Y CTOWYHBOCTD OPTaHU3MOB, TTOIYJISIIIUI B SKOCHCTEM B
YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOT'€HHBIX BO3JICHCTBUH.

Mexanuzmbl  6030elicmeusi 3a2pA3HEHUll PA3HbIX MUNO8 HA CYOOPSAHUSMEHHOM, Op2AHUIMEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeToI0JIOTHsI MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOTIOTCHHBIX YKOCHCTEM.

JdeMoHcTpanuu

[Moptpert: A. [Ix. Tencnu.

Tabmuier u cxembl: «CTpyKTypa OHOIIEHO3a», « DKOCHCTEMA IUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMa
XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B JKOcHcTeMe», «KpyroBopoT BemiecTB B
skocucreme», «llemn muTaHus (mactOumiHas, JeTpUTHas)», «IKOJOTMYEcKas NHUpaMUIa YHCeI»,
«DJKoJylornyeckass mupamuga Ouomacch», «DKoJIoTWYecKas Nmupamuia sHeprum», «OOpazoBaHue 00J70Ta»,
«IlepBuuHas cykueccus», «BoccraHoBieHHE Jieca MOCHE MOXKapay, «IKOCUCTEMa 03€pay», «ATpOLECHO3,
«KpyroBopoT BeliecTB U IOTOK SHEPTHH B arporieHo3e», «[Ipumepsl ypOoskocucTemy.

OO6opynoBanue: repbapu pacTEHUH, KOJUICKIIMM HACEKOMBIX, Uydeja MNTHI[ W 3BepeH, repbapuu
KYJIBTYPHBIX U JUKOPACTYIUX PACTEHU, aKBApUYM KaK MOJIEJIb 3KOCHUCTEMBI.

IIpakTuueckas padora «3yuenue u onucanue ypoo3KOCHUCTEMBD».

JladopaTopHnasi padora «/3ydyeHue pa3HOOOpazus MEJIKUX MMOYBEHHBIX UYJIEHHUCTOHOTUX B pPa3HBIX
KOCUCTEMAX.

IKCKypeust «IKCKypcUs B TUIIUYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha CYXOJIO0JbHBIH
WJT TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypCHs B arpodKoCUCTeMY (Ha MOJIe WK B TEINIMYHOE X031 CTBO )».

Tema 10. buocdepa — rinodanbHas IkocucTeMa

buocdepa — oOmienanerapHas 0001049Ka 3eMIId, T CYIIECTBYET WM CYIIECTBOBAJIA )KU3Hb. Pa3BuTne
npenactaBieHuit o 6nocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o 6uochepe. Obmactu duochepsl
u e€ coctas. JKuBoe BeriecTBo 6rochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeprl. OcobeHHOCTH Onocdepsl Kak riodaibHONW SKOCUCTEMBI.
Jlunamuueckoe paBHoBecwe B Ouocdepe. KpyroBopoTsl BeriecTB U OMOT€OXMMHUYECKHE IUKIBI (Yrieposa,
a3zoTa). PUTMUYHOCTS siBIeHU B 6uocdepe.

3onanpHOCTh Ouocdepnl. Ilonarue o Omome. OcCHOBHBIE OHMOMBI CYIIW: TYHJZpa, XBOWHBIE Jieca,
CMEIIIaHHbIE U ITUPOKOIUCTBEHHEBIE Jieca, CTENH, CABaHHBI, TyCTHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. Kiumar,
PaCTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANa U OMOC(EepPHBIX PYHKIIUM.

JdeMoHcTpanuu

Hoptperst: B. U. Bepuaackuit, 3. 3rocc.

Tabmuier 1 cxembl: «l'eocdepsr 3eminy», «KpyroBopot azora B mpupoie», «KpyroBopot yriepoja B
npupoae», «KpyroBopot kucnoposa B mpupoje», «KpyroBopoT Boibl B pupo/ie», «OCHOBHBIE OMOMBI CYIITNY,
«Knmumatuueckne mosica 3emnu», «TyHmpa», «Taiiray, «CmemaHHbii jec», «IIMpOKOTMCTBEHHBIN Jecy,
«Cremnby, «CaBanHay, «[lycteiasy, « Tponrdeckuii gecy.

O6opynoBanue: repbapuu pacCTCHHU Pa3HbIX OMOMOB, KOJUICKIIHH KUBOTHBIX.




Tema 11. YesioBek u OKpYyxkaomas cpeaa

DKOJIOTHYECKHE KPU3UCHI U UX IPUUKHBL. Bo3aelicTBe yenoBeka Ha buocdepy. 3arps3HeHne BO3IyIIHON
cpensl. OxpaHa Bo3ayxa. 3arpsi3HeHue BoJHOU cpebl. OXpaHa BOJHBIX pecypcoB. Paspymienne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune knumara.

AHTpPOIIOT€HHOE BO3CHCTBUE HA PACTUTENIBHBIN U )KMBOTHBIN MUp. OXpaHa paCTUTEIBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE MIPUHLUIIBI OXpaHbl pupoasl. KpacHbie kHuru. Oco00 oXpaHseMble TPUPOTHBIE TEPPUTOPUH
(OOIIT). borannueckue caapl U 300JI0TUYECKUE TTAPKHU.

OcCHOBHBIE NPUHLUIIBI yYCTOMYMBOIO PAa3BUTHS ueloOBeUecTBA M HpuUpojbl. PanumonanpHOe
MIPUPOJIOTIONIF30BAHUE M COXpPaHEHHE OHOJIOTMYEeCKOro pazHooOpasus 3emun. OOmme 3aKOHOMEPHOCTH
rJ100ATBHBIX 9KOJIOTHUECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOSTHBIC TIOCIEACTBHUS.

Pa3ButHe METOJOB MOHUTOpPUHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHble
uccneoosanus nepexooa K pecypcocoepezaioujelrl U KOHKYPEHMOCNOCoOHOU snepeemuxe. buonozuueckoe
paznoobpaszue u oOuopecypcvl. Hayuonanvhvie ungopmayuonnsvie cucmemvl, obecneuusaiowjue O0OCmMyn K
ungopmayuu no CcOCMOAHUIO OMOENbHLIX 6U008 U dKocucmem. OCHOBbL dKopeaburumayuu dKocucmem u
cnocobo6 6opb0OBL ¢ bUOnoEpedcOeHuAMU. PexoHcmpyKkyus MOPCKUX U HA3EMHbBIX IKOCUCEM.

JdeMoHcTpauuu

TabGauie! u cxeMsl: «3arpsizHeHne atMochepsl», «3arpsizHeHue Tupochepb», «3arpsa3HEeHHE MOYBBIY,
«[TapaukoBsIil 3pPpexr», «Ocobo oxpaHseMble IPUPOIHBIE TEPPUTOPHN», «MoOIen ypaBIsieMoro MUpay.
Ob6opynoBanue: hoTorpadun OXpaHIeMbIX pacTeHUN W XKUBOTHBIX KpacHoi kauru Poccuiickori deneparumy,
KpacHoli KHUrH peruoHa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysIbTaTaM OCBOCHHS 00YJaIOIUMHUCS ITPOTPaAMM CPETHETO
oOuiero o0pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHS MPOTpamMMbl MO OMOJIOTUU BBIJECIEHBI CIEAYIOLIUE
COCTaBIISIOIIME: OCO3HaHHE OOYYAIOIMIMMUCS POCCUNUCKONW TIpakJaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO,  CAMOCTOSITEIBHOCTH M CaMOOIPEACTCHUIO, Haluuue  Momusayuu Kk  OOYUECHHUIO
OUMOJIOTHH, YelleHanpasieHHoe pa3eumiue BHYTPEHHUX YOSKICHUI TMYHOCTH HA OCHOBE KIIIOYEBBIX LIECHHOCTEN U
UCTOPUYECKUX TPATUIUN pPa3BUTHS OUOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb O0YUAIOIIUXCS
PYKOBOJCTBOBATbCA B CBOEU JACSATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, INPUCYILIHUMH CHCTEME
OMOJIOTUYECKOTO oOpa3oBaHus, Haluyue npagoCco3HaHUs SKOJOTUYECKON
KYJIBTYPbI, CHOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAaThl OCBOEHUS MPOTPAaMMBI MO OMOJIOTMM JOCTUTAIOTCS B €IWHCTBE y4eOHOU U
BOCIIUTATEIbHON JIEATEIbHOCTU B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHCKHUMH COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHSITHIMU B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEACHUA M CIHOCOOCTBYIOT TMpoOIleccaM CaMOINO3HAHMS, CAMOBOCHUTAHHMS W CaMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH MO3ULIMU JIMYHOCTH, MATPUOTH3MA U YBAXKEHHUS K 3aKOHY U IMPABOIOPSIKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACJIEIUIO U TPAAULIUSIM
MHOTOHALMOHAJIBLHOrO Hapoja Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS Y4eOHOTO MpeameTa «bruonorus» A0MKHBI OTpakaTb TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIIMEN JIMYHOCTH,
CUCTEMOU IIEHHOCTHBIX OPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LIEHHOCTSM POCCHIICKOTo OOIIecTBa, PAaCUIUPEHUE >KU3HEHHOTO OMbITA U OMBITAa JAEATEIHLHOCTH B IpOIECCEe
peanu3aluy OCHOBHBIX HAIPABJIEHUI BOCIIUTATENBbHOM JAESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTH TPAKIAHCKONW MO3UIIMN 00ydYaromerocss Kak akTUBHOTO M OTBETCTBEHHOTO UJIeHA
poccuiickoro o0IIecTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB U 003aHHOCTEH, YBaXKEHHE 3aKOHA U MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATENBHOCTH MPU CO3JAaHUHM yYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIHHBIX 3a/1a4, BHIOJHEHUU OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OMPENENSITh COOCTBEHHYIO TIO3UIIUIO 10 OTHONICHUIO K SIBJICHHUSIM COBPEMEHHOU KHU3HU U
O0OBSICHAITH €&;



YMEHHE YYUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aWMOJICHCTBUS JIOJCH C
Pa3HBIMU YOCKICHHUSIMHU, KYJIBTYPHBIMU IIEHHOCTSIMHU U COITUAIBHBIM MTOJI0KCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B HPOIECCE COBMECTHOTO BBITIOJIHEHUS YUYEOHBIX, TO3HABATEIBHBIX H
MCCIIEIOBATENILCKUX 337124, YBAXUTEIHHOTO OTHOIICHUS K MHEHHUIO ONIOHEHTOB NMPH OOCYXKJIECHHH CHOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTb K 'YMAHUTAPHOU U BOJIOHTEPCKON JIEATEIbHOCTH;

2) NaTpUOTHYECKOT0 BOCTIMTAHUS:

C(OPMHUPOBAHHOCTh POCCHUHCKOW T'PaXXTAaHCKOW HMICHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY
HapO/ly, YyBCTBA OTBETCTBEHHOCTH Iiepel PoauHOM, ropocTtu 3a CBOM Kpai, cBOlO PoauHy, CBOW S3BIK U
KYJIbTYpY, IPOIILJIOE U HACTOsIIEe MHOTOHAI[MOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJAHOMY HACJIEIUIO U MaMATHUKAM MPUPOJbI, JOCTHKEHUsM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OLICHHMBATDH BKJIAJl POCCUNCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTUH, TOHUMaHUS
3HaYeHUs! OMOJIOTMH B MO3HAHUM 3aKOHOB MPUPO/bI, B )KU3HU YeJIOBEKAa U COBPEMEHHOTO 00IIECTBa;

ujeiHas yoe:xx 1IEHHOCTh, TOTOBHOCTD K CITY>KEHHMIO U 3a1uTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cyib0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo10B Poccuu;

4) cTEeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CIopTa, TpyAa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUAAX HCKYCCTBAa, CTPEMJICHHWE MPOSBIATH KadyecTBa
TBOPUYECKOU JTMYHOCTH;

5) puznyeckoro BocnUTaHHs, (OPMHUPOBAHHS KYJbTYPbl 3J0POBbSI MW JIMOIMOHAJLHOIO
0J1aronoJyyms:

MOHUMAaHKE U peaju3anus 3J0poBOro u 6e3omnacHoro obpasza >kM3HH (310pOBOE MUTAHUE, COOTIOCHHE
TUTMEHUYECKUX MPaBUI U HOPM, COAJIaHCHPOBAHHBIM PEXUM 3aHATUI W OTAbIXa, peryispHas (uznyeckas
aKTUBHOCTbH), OEpeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (pU3MUEeCKOMYy U
[ICUXUYECKOMY 370POBBIO;

MOHMMAaHHE I[IEHHOCTH MpPaBUJ HWHAMBHUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHME TOCTEACTBUNA U HENPUSATHS BPEIHBIX MPUBBIUEK (YNOTPEONEHUS aJKOroJis, HAPKOTHKOB,
KypeHus);

6) TPY10BOT0 BOCIIUTAHMS

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;

TOTOBHOCTH K aKTUBHOU JI€ATEIHbHOCTH TEXHOJOTHYECKON U COIMANIBHOMN HAMPaBICHHOCTH, CIOCOOHOCTh
MHULIMUPOBATH, IIJIAHUPOBATH U CAMOCTOSITEILHO BBIIOJIHATH TAKYHO J€ATEIbHOCTB;

HWHTEpeC K pa3nuyHbiM chepam mpodecCHOHATbHONW NEesTeNbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BBIOOD Oymymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JOTrHYECKOr0 BOCITUTAHHUS

9KOJIOTHYECKHU I1eJIeco00pa3HOe OTHOIIEHHE K MPUPOJe KaKk MCTOYHMKY KU3HU Ha 3emile, OCHOBE €€
CYILECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKOW KYIBTYphI: MPUOOPETEHHE OMbITa IJIAHHUPOBAHUS TMOCTYIKOB M
OIIEHKH UX BO3MOXHBIX TTOCJIEICTBHUI JIJIsl OKPYXKAIOIIEH Cpeibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U MMyTei UX pEelICHHUS,

CIIOCOOHOCTh MCIOJIBL30BaTh MPHOOPETaeMbIe TIPU U3YUCHUH OUOJIOTHH 3HAHUS U YMEHUS TMPU PEIICHUN
mpo0JieM, CBSI3aHHBIX C PaIllMOHATBHBIM MPUPOJIONONb30BaHeM (COOII0ACHNE TIPaBIII MTOBEICHUSI B TIPHUPO/IE,
HaIpaBJICHHBIX HA COXpAaHEHUE PAaBHOBECHS B IKOCHUCTEMAX, OXPaHY BUIOB, SKOCHCTEM, OHMOC(hEpHI);



AKTUBHOE HENPUATHE JACHUCTBHUM, NPUHOCALIMX BpEI OKPYXKAKIIEH MPUPOJHON Cpele, yMEHHUE
MPOTHO3UPOBATh  HEOJIATONPUATHBIE SKOJOTUYECKHME IMOCHEACTBUS  NPEANPUHUMAEMBIX JCHCTBUA U
MPEOTBPALLATH HUX;

HAJIMYKUE PA3BUTOIO SKOJOTHUYECKOTO MBILUIEHUS, DKOJIOTHYECKOM KYJIBTYPhI, OIbITA AEATEIbHOCTH
9KOJIOTUYECKOW HAIMpaBJIEHHOCTH, YMEHHSI PYKOBOJCTBOBAThCS UMU B MO3HABATEIIbHOW, KOMMYHUKATUBHON U
COLMAIBHOW IPAaKTUKE, TOTOBHOCTM K YYaCTUIO B NPAKTHUYECKOM JIESITEIBHOCTH HKOJIOTHYECKOU
HANpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIECTBEHHON MPAKTUKK, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOCTO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM KYJBTYpPbl KaK CpEICTBa B3aUMOIECHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUST MUDA;

MMOHUMaHHUE CreU(UKU OMOJIOTUH KaK HAayKd, OCO3HAHHUsS €€ poju B (OPMHUPOBAHUM PAIMOHAIBHOTO
Hay4YHOTO MBIIUICHUS, CO3/IaHUH 1IEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIEM MUPE KaK O €AMHCTBE IPUPOJIBI,
YyeloBeKka W OOIIecTBa, B TO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHWH MPOoOJIeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JIJISi COBPEMEHHOM IIUBUIIM3ALIUN: 00ECTIEYeHUsI HOBOTO YPOBHS
Pa3BUTHS MEIUIIMHBI, CO3/TAHNE TEPCIIEKTUBHBIX OMOTEXHOJIOTHUN, CTIOCOOHBIX PEIIaTh PECYPCHBIC MPOOIEMBI
pPa3BUTHs YEJIOBEUECTBA, TMOWCKA MyTEW BBIXOJA W3 TJIOOATBHBIX IKOJOTHYECKUX MpoOieM W obecredeHus
nepexojia K yCTOMYNBOMY Pa3BUTHIO, PAIMOHAIBHOMY MCITOJIH30BAHHIO MIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OHMOJIOTMYECKMX 3HAHWUW B IIEJSIX TOBBIIICHUS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKIIMOHAIHHOM TPAMOTHOCTH OOYJaroIIuXcs,
dhopmMupyeMoi Ipu U3ydeHUH OUOJIOTHH;

MMOHUMAaHHUE CYITHOCTH METOJOB TO3HAHHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIb30BATh MOJTy9aeMble 3HAHUS JIJIS1 aHAIM3a U OOBSICHEHUS SIBJICHUI OKPY)KAIOIIETO MUPA U TIPOUCXOIAIITAX
B HEM W3MCHCHHUH, YMEHHE JielaTh 00OCHOBAHHBIC 3aKJIFOYCHHS HAa OCHOBE HAyYHBIX (DAaKTOB M HUMEIOIIUXCS
JAHHBIX C LEJBIO TOJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HMCIOJB30BaTh OWOJIOTHYECKUE 3HAHUS IS pElIeHWs MpoljemM B
peaNbHbBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHWE IIEHHOCTH HAy4YHOW  JESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh HPOEKTHYIO U
HCCIIEIOBATENBCKYIO ICSITEIbHOCTh MHIMBHUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O M CamMOOOpa30BaHUIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yabTaTbl OCBOCHHS YU4eOHOro mpeaMeTa «BHONor s BKIIOYAKOT: 3HAYUMBbIC VIS
(bOopMHUpOBaHUS MHPOBO33PCHHS OOYYAIOIIMXCS MEXKIUCIHUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC
HOHSTHUS, OTPAXKAIOIINE [[EJTOCTHOCTh HAYYHOH KAPTUHBI MUPA U CHIEHU(PUKY METOI0B MO3HAHUS, HUCIIOJIB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHsl, SIBJICHHE, IPOIECC, CUCTeMa, HayJHbIH (aKT, MPUHIIHII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE, HAONIOJCHHWE, W3MEPEHHEe, OSKCIEPHUMEHT U Jpyrue);
YHUBEpCaJlbHbIC yueOHbIC AeHCTBHS (TI03HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), 00ECIIEeUNBaIOIINE
¢dopmupoBanre (YHKIHOHATBHONH T'PAMOTHOCTH M COIMANBHONH KOMIIETCHIIMHM OOYYaroLIMXCS; CIIOCOOHOCTH
OoOydJaromuxcss  UCIOJIb30BaTh  OCBOGHHBIE  MEXKIUCHUIUIMHAPHBIC, MHPOBO33PCHUYECKHE 3HAHUS |
YHUBEpCaJIbHbIE y4eOHbIe IEHCTBHSI B TO3HABATEIBHON U COIIMAIBLHOM MPAKTUKE.

B pesynbraTte u3ydeHus OMOJIOTHU Ha YpOBHE CpefHero odmero oopasoBanus y oOyyatomerocs Oyayrt
copMupoBaHbl TIO3HABATEIbHBIC YHHBEPCAIbHBIC Y4eOHBbIC NEHCTBUS, KOMMYHUKATHBHBIC YHHBEpCaJIbHbIC
y4eOHbIe IeHCTBYSI, PEryISITHBHBIC YHUBEPCATIbHBIC yIeOHbIC AeHCTBHS, COBMECTHAS JACSTEIBHOCTS.

MeranpenmMeTHble pe3ylbTaThl OCBOCHHUS TPOTPAMMBI CPEIHEro OO0mero 0oOpa3oBaHHs JIOJDKHBI
OTpa)kaTh:

OB.J'Ia):[eHI/Ie YHUBEpCAIAbHBIMHA y‘lGﬁHLIMI/I NMO3HABATEJIbHBLIMHU JI€HCTBUSAMM:



1) 6a3oBbI€e JJOrHUecKHe AeficTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBATH U aKTYyaATM3UPOBAThH MTPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

MCI0JIb30BATh MPU OCBOCHUU 3HAHHWU MPUEMBI JIOTHUECKOTO MBIILICHNS (aHAlIM3a, CHHTE3a, CPAaBHEHHSI,
KIaccuuKanuu, 0000IIeHNUs), PACKPBIBATh CMBICT OMOJOTHYECKUX TMOHSATUH (BBIICISATh UX XapaKTepPHBIC
MIPU3HAKH, YCTAHABJIUBATH CBSI3U C IPYTUMU IMOHSATHSIMHU);

OTIPEICNIATh LEIN JCATEIHHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHH HX JOCTHUIKCHUS, COOTHOCHTH
PE3YIBTAThI IEATEIILHOCTH C ITOCTABIICHHBIMH IEJISIMH,

WCII0JIb30BaTh OMOJIOTUYECKHE MMOHATHS JUTsl OOBbSICHEHUS (DAKTOB U SIBIICHHH KUBOU TIPUPO/IBI,

CTPOUTH JIOTUYECKUE pacCyXJcHHs] (MHIYKTUBHBIC, JCIyKTHBHBIC, 110 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUUS B PACCMATPUBACMBIX SBIICHUSX, (DOPMYIMPOBATH BHIBOIBI U 3aKITIOUCHHUS,

MIPUMEHSTh CXEMHO-MOJICTIbHBIC CPEJICTBA JUIS MPEICTABJICHUS CYIIECTBEHHBIX CBS3CH W OTHOIICHUH B
M3y4aeMbIX OHOJOTHYCCKMX OOBECKTaX, a TaK)Ke MPOTHBOPEUMU PA3HOTO POJA, BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3zpabaTeiBaTh IUIAH pEIICHUs MPOOJIeMbl C Yy4ETOM aHajau3a WMEIONIUXCS MaTepPHAbHBIX U
HEMaTEPHUATBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JISATEIILHOCTD, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISIM, OIICHUBATH PHCKH
MMOCJICICTBUM ACATCIBHOCTH;

KOOPJIMHUPOBATH W BBHITIOJHITH PabOTy B YCIOBUSAX PEAbHOTO, BHPTYAIThHOTO W KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIeI0BATENLCKHE AelicTBHS:

BJIAJICTh HABBIKAMU y‘Ie6HO-I/ICCHe)IOBaTeJIBCKOﬁ 158 HpOCKTHOfI JACATCIIBHOCTH, HaBbIKaMU pa3pemeH1/I${
po0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEITEHOMY ITOUCKY METOJIOB PEIICHUS IMTPAKTHICCKHX 32134,
HpI/IMeHeHI/IIO paBJ’II/I'-IHI:IX METOJ0B ITO3HAHMSI,

WCII0JIb30BaTh PA3JIMYHBIC BHJIBI JICATCIHLHOCTH IO TIOJTYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIHH,
MPeoOPa30BAHMIO U TPUMECHECHHIO B YUCOHBIX CHUTYAIUAX, B TOM YHCIIC IPU CO3AaHUH YIeOHBIX U COIMATBHBIX
MIPOEKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIUJICHHS, BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU MTOHATHAMH U
METOIaMHU;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3aJla4d B OOPa30BATCIILHOM JEATCIIBHOCTH W >KM3HCHHBIX
CUTYaIUsX;

BBISBIIATh TPUYMHHO-CIICJICTBEHHBIC CBS3M W aAKTyaJM3WpOBaTh 3ajady, BBIJIBHraTh THUIOTE3y €&
pEIICHUS, HAXOAUTh apryMEHTBI JUIsS JIOKa3aTeIbCTBAa CBOMX YTBEP)KJICHUH, 3aJaBaTh MapaMeTPbl U KPUTCPUHU
peIICHHUS;

aHAJIM3MPOBATh IOJYYCHHBIC B XOJI€ PEIICHUS 3aJauyd pPe3yiIbTaThl, KPUTHYSCKH OIICHHBATH WX
JOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh ~ ICJICHANPABJICHHBIA  TMOMCK IEPeHOCa CPEACTB U CIHOCOOOB  JICWCTBUSL B
po(heCCHOHALHYIO CPEeY;

yYMETh TICPEHOCUTh 3HAHUS B MO3HABATEIBLHYIO M MMPAKTUYCCKYIO 00JIACTH JKU3HEACATEIIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, MIPEIIarath OPUTHHAIbHBIC TIOXO0/IbI M PEIICHHUS, CTABUThH IIPOOJIEMBI U 3a/1a4H,
JIOTTYCKAIOIINe aTbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HHPOpMaIMU (TEKCTe Y4eOHOro IMocoOMs, Hay4dHO-
MOMYJISIPHOM JMTEpaType, OHWOJIOTMYECKUX CIIOBApSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHeTe), aHanu3upoBaTh UHMOPMAIIUIO pa3TMYHBIX BUJOB U (JOPM MpeICTaBIEHUS, KPUTHUYECKU OLIEHUBATh
e€ T0CTOBEPHOCTh M HEMPOTHUBOPEUUBOCTb;

(dbopMynHUpoBaTh 3arpochl U MPUMEHATh Pa3IM4YHbIE METOJIbl MPH MOUCKE M OTOOpe OMOJIOrMYecKOn
nH(popManuu, He0OXOUMOI [T BBITIOJIHEHUS YUeOHBIX 33/1a4;

npuooperaTh OTIBIT UCTIOJIb30BaHUS UH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY TpEeACTaBICHUS OHOJOrMYeCKOW HWH(GOpMaUU
(cxembl, rpauku, IMarpamMMbl, TaOJIHUIIBI, PUCYHKH U JPYroe);



UCIOJb30BaTh HAYYHBIA SI3BIK B KAaueCTBE CpEACTBA MpU padoTe ¢ Ouoorndeckoil mHbopMmarmei:
NPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTH4eCKue 3HaKM M CUMBOJBI, (opMmynbl, abOpeBHarypy,
HOMEHKJIATYpY, UCIIOJIb30BATh U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJICTh HAaBbIKAMH pAaclo3HaBaHWA M 3alUThl HMHGOpMAIMK, HH(POPMAIMOHHONH O0e30macHOCTH
JINYHOCTH.

OgJajieHne YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o0menue:

OCYIIECTBIISITH KOMMYHUKAIIUH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH B AMAJIOTE WM TUCKYCCUU
[0 CyIIeCTBY 0OcCyxJaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXIECHHUS OTHOCHTEJIHLHO
BBINIOJIHEHUS TIPE/UIaraeMoi 3a/1auu, YUYUThIBaTh MHTEPECHI M COIVIACOBAHHOCThH MO3ULUHN APYrUX YYaCTHHUKOB
Jasiora Wik TUCKYCCUH);

pacrno3HaBaThb HeBepOaJbHbBIE CpeicTBa OOIIEHMs, IOHHMMAaTh 3HAYE€HHWE COLMAIbHBIX 3HAKOB,
MPEOCHUIOK BOBHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallui, YMETh CMSTYaTh KOH(QIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMM OOLIEHUS U B3aUMOJECHCTBHSI, TOHUMATh HAMEPEHUs JAPYrux JIoAeH,
MPOSIBJIATh YBAXKUTEJIIBHOE OTHOLIEHHWE K COOECEAHMKY U B KOPPEKTHOW ¢opMe (opMyIHpoOBaTh CBOU
BO3paKEHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAasl eATeJIbHOCTD:

MOHMMAaTh U HCIOJIb30BaTh IMPEUMYILECTBA KOMaHIHOW W WHAMBHUAYaJbHON pabOThl MpU pelIeHUuH
O6uonornueckoi mpooieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (HOPM B3aUMOAECHCTBUSA
MIpH pelIeHny y4eOHOH 3a/1auu;

BBIOMPATh TEMATUKy U METOJ/bl COBMECTHBIX AECHUCTBUI C y4€TOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)/I0T0 4IE€Ha KOJUIEKTUBA,;

NPUHUMATh €I COBMECTHOW NEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPAMHHUPOBATH JIEHCTBUA MO €€
JOCTH)KEHHUIO: COCTABIIAThH IUIAH JICHCTBMM, pacnpeiensaTh poJid ¢ Y4€TOM MHEHMH y4acTHHUKOB, 0OCYXJaTb
pe3ybTaThl COBMECTHON PabOTHI;

OLICHMBaTh KayeCTBO CBOEr0 BKJIAaJa M KaXJIOr0 YyJYacTHUKAa KOMaHAbl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IIpe/ularatb HOBbIE MPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HaYMMOCTH;

OCYILIECTBIIATh HO3UTUBHOE CTPATEIrMUECKOE TOBEJICHNUE B PA3JIMUHBIX CUTYALUSX, IPOSBIISATH TBOPUECTBO
1 BOOOpakeHue, ObITh HHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJIATUHBHBIMU AeHCTBUAMMU:

1) camoopranu3anmsi:

MCII0JIb30BaTh OMOIOTHYECKUE 3HAHUS [IsI BBISIBICHUS IPOOJIEM U UX PEIICHHS B )KU3HEHHBIX H YYEOHBIX
CUTYaLUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHHU IEJIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOUX JCHCTBHSX U
MOCTYIKaX 10 OTHOLIEHUIO K )KHUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3JOPOBBIO OKPYKAIOIINX ;

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESATENbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh H
(hopMmynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITENIbHOCTH U )KHU3HEHHBIX CUTYaIIUAX;

CaMOCTOSITENILHO COCTABIIATh TUIAH PEHICHHsI MPOOIEMBbI ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimupsaTh paMKH yueOHOTO MpeMeTa Ha OCHOBE TUYHBIX MTPEAIOYTCHU;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHHUIO IMUPOKOW IPYIUIMU B PA3HBIX 00JACTSIX 3HAHUH,
MTOCTOSIHHO TOBBIMIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:



JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLICHUBATH COOTBETCTBHE
pe3ynbTaTOB LEISM;

BIIQJICTh HABBIKAMH [IO3HABATEIIBHONW pe(IeKcHd KaK OCO3HAHUS COBEpIIACMBIX JCHCTBUH U
MBICIIUTEBHBIX MPOIECCOB, UX PE3yAbTATOB M OCHOBAHH, HMCIIOJB30BATh MPUEMBI PEIICKCHH JUTSI OLIEHKH
CUTYaIllH, BBIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELIEHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIbTATOB JCSITEILHOCTH;

3) npuHsATHE ceds1 U APYTUX:

IIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U MPABO JPYrHX HA OLIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOGHMS coAep:KaHUs yuyeOHoro npeaMera «buosnorus» Ha yriyOonéHHOM
YpOBHE OpUEHTHPOBAHbI Ha o0ecrieueHue NpopuIbHOr0 00ydeHus oOyyatomuxcs 6uosornd. OHU BKITIOYAIOT:
crierrduueckue st OMoI0ruy HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUI MO0 OCBOCHHIO, HHTEPIPETALIUU
1 npeoOpa30BaHMIO 3HAHUMN, BUJIBI IEATEILHOCTH MO OJYYEHHUIO HOBBIX 3HAHUM M UX IPUMEHEHHIO B pa3IMYHBIX
yueOHBIX, a TaKXKe B peajbHbIX *U3HEHHBIX cUTyauusx. [IpeaMeTHble pe3yiabTaThl MPEACTABIEHBI MO ToJam
W3Yy4YEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI yueOHOTO npenmeTa «buonorus» B 10 kracce NOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHI O MECTE U POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUHI
€CTECTBEHHO-HAYYHON KapTHHBI MUpA, B MO3HAHWU 3aKOHOB MPHUPOJABI U PEUICHUH MPOOJieM paluoHAIBLHOTO
MIPUPO/IOIOJIL30BAHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTUH;

BJIQJICHUE CHUCTEMOMN OMOJIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOTOJAraonne ONoJIOrnyecKue
TEpPMUHBI M  TOHATUA  (KU3Hb, KIJIETKAa, OpraHu3M, MeTal0oJIu3M, TOMEOCTa3, CaMOpPEeryJsus,
CaMOBOCIIPOU3BEICHNUE, HACJIEICTBEHHOCTb, H3MEHYMBOCTh, POCT M pAa3BUTUE), OHUOJIOTMYECKUE TEOPHUH
(knerounast teopus T. IlIBanna, M. lIneiinena, P. BupxoBa, XpomMocOMHas TeOpHsl HACJIEICTBEHHOCTH
T. Moprana), yaenust (H. 1. BaBuiioBa — o 1ieHTpax MHOTrooOpa3usi ¥ MPOUCXOKJICHUS KYJIbTYPHBIX PACTCHUH),
3aKOHBI (€IUHOOOpa3Hsi MOTOMKOB IIE€PBOrO IIOKOJICHHUS, DPACLICIUICHUS, YHUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBaHuss ['. MeHpens, TOMOJOTHYECKUX PSAJOB B HacleACTBeHHOW u3MeHunBoctd H. H. BaBuiosa),
MIPUHIIUIIBI (KOMIUIEMEHTAPHOCTH );

BIIaJICHHE OCHOBHBIMU METOJAMH HAYYHOT'O TIO3HAHUS, UCIIOJIb3yEMbIX B OMOJIOTHYECKIX UCCIIEI0OBAHUSIX
KUBBIX 00BEKTOB (OMUCaHKE, U3MEPEHHUE, HA0IIOICHUE, SKCTIEPUMEHT);

YMEHHE BBIJCISATH CYLIECTBEHHbIC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT, OJHOKIECTOUHBIX
Y MHOTOKJICTOYHBIX OPT'aHU3MOB, B TOM 4HCIie OaKTepuil, TpuOOB, paCTEHHIA, )KUBOTHBIX U UEIOBEKA, CTPOCHMUS
OpPraHoOB U CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEACATEILHOCTH, IPOTEKAIOIINX B
OpraHu3Max pacTeHH, >KUBOTHBIX M YENOBEKa, OMOJOTHYECKHX MPOILIECCOB: 0OMEHa BelecTB (METa0oIn3M),
MpPEeBpPAIEHUS] SHEPTUH, OpPOKEHHUs, aBTOTPOGHOTO U TeTepOoTpOodHOr0 THIOB MHTAaHUA, (OTOCHHTE3a U
XeMOCHHTE3a, MUT03a, Mei03a, TaMeToreHe3a, SMOpHUoreHe3a, MoCTIMOPUOHAILHOTO Pa3BUTHS, PA3MHOKEHUS,
WHIUBUAYAIHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHS Te€HOB, FeTepo3nca, UCKYCCTBEHHOTO
otOopa;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MKy OPraHOMIaMU KJIETKH U UX (PYHKITUSMHU, CTPOCHHUEM KIIETOK
pa3HbIX TKaHeH U UX PYHKIUIMH, MEXKIY OpraHaMHU U CUCTEMaMU OPTaHOB Y PACTCHH, )KUBOTHBIX M YEIOBEKa
1 X (QYHKIUSAMHU, MEXY CUCTEMaMH OPraHOB U MX (YHKIUSMHU, MEXKIY dTallaMd 0OMEHa BEIIECTB, dTallaMH
KJIETOYHOTO IMKJIA U JKU3HEHHBIX IIUKJIOB OPTraHU3MOB, dTalaMU SMOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM H
¢deHoTunom, peHoTUnoM u GakTopaMmu cpeabl 0OUTaHMS;

YMEHUE BBIABIATh OTIWYUTENbHbIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIJI€ PACTEHUMU, KUBOTHBIX U
YEJI0BEKa;

YMEHHE HMCIOJIh30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOIUKY
JUISl I0Ka3aTeNbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;



YMEHHE pemaTh OWOJIOTUYECKHWE 3a7ayH, BbBIABIATh NPUYMHHO-CICACTBEHHBIE CBS3HM  MEXIY
UCCIIeyeMbIMU OHOJIOTMYECKHMMH TPOLIECCAaMH M SIBICHUSMH, JIeNIaTh BBIBOJBI M MPOTHO3BI Ha OCHOBAHUU
[IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JAOOPAaTOpPHBIE W IpaKTU4YeCKue paboThl, coOMOgaTh NpaBuia NHpu pabore ¢
y4eOHBIM U JJa00OPaTOPHBIM 000PYIOBAaHUEM;

YMEHHUE BBIJBUraTh T'HIIOTE3BI, MPOBEPITh UX AKCIEPHUMEHTAIBHBIMU CPEACTBaMH, (popMyiHpys Ienb
UCCIIEIOBAaHUS, AHAJTM3UPOBATD MOJyUYECHHBIE PE3YJIbTAThl U JA€TIaTh BbIBOJbL;

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIEIOBATEIBCKOW paboTe 1O OMOJIOTHH, SKOJIOTUW M MEIHIIMHE,
MIPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, M MyOJMYHO MPEACTABIATH MOJTYYEHHBIC PE3yIbTaThl Ha
YUYEHUYECKUX KOH(DEPEHIMSIX;

YMEHHE OLIEHUBATh 3TUYECKHE ACIIEKThl COBPEMEHHBIX UCCIIEJOBAHUM B 00J1aCTH OMOJIOTUU U MEAULIMHBI
(KIIOHMpPOBAaHUE, HCKYCCTBEHHOE OIJIOIOTBOPEHHUE, HAIIPABJIEHHOE U3MEHEHNE F€HOMA U CO3/1aHUE TPAHCT€HHBIX
OpraHu3MOB);

yMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyaylieill mpodeccroHaIbHOM IESTENHPHOCTH B OOJIacTH
OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPHUU, CEJIbCKOTO XO3AWCTBA, MUIIEBOW MPOMBIIUIEHHOCTH,
yrayOsiTh TO3HABATENbHBIN UHTEpPEC, HAPaBJIECHHBIN Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Npodeccuu 1
MPOJIOJDKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B OpPraHU3alUsAX CPEAHEr0o NPOQECCHOHAIBHOIO M BBICHIETO
o0OpazoBaHwUsl.

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHS ydeOHOTO npeamera «bruonorus» B 11 kiacce MOTKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUHU
COBPEMEHHOU €CTECTBCHHO-HAYIHOW KaPTHHBI MHUPA, B TIO3HAHUH 3aKOHOB ITPHPOJIBI U PEIICHUH YKOJIOTHISCKUX
mpoOJieM dYeloBeYecTBa, a TaKKe B PEHICHWH BOIMPOCOB PAIMOHAIBHOTO TIPUPOJIONIONB30BAaHMS, U B
(hopMUPOBaHUHM TIEHHOCTHOTO OTHOIICHMSI K TIPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCHUCKUX U
3apyOCIKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OHMOJIOTHH;

yYMEHHE BIAJIETh CUCTEMON OMOJOrMYECKUX 3HAHWI, KOTOpas BKIIOYAET ONpeAeNiCHUS U MOHUMaHUue
CYITHOCTH OCHOBOIIOJAralmuXx OWOJOTUYECKUX TEPMHUHOB M TIOHATHH (BHA, SKOocucTeMa, Ouocdepa),
Ounoslornueckre Teopuu (dBoJrononHas teopus Y. JlapBuHa, CHHTETHYECKasT TCOPHUsS IBOJIONUN), YIeHHS (A.
H. CeBeprioBa — o mnyrsax u HampaBieHusx osBoitonuu, B.U. Bepnaackoro — o Ouocdepe), 3aKoHBI
(remetnueckoro paBHoBecust J[x. Xapmu u B. BaitnOepra, 3apogsimeBoro cxonctBa K. M. bapa), mpaBuina
(Mmuaumyma O. JInGuxa, 3K0JI0ru4ecKoit mupaMuIbl SHEPTun ), TuroTe3bl (runote3a «mupa PHK» V. I'nnbepra);

YMEHHE BJIaJITh OCHOBHBIMHU METOJAMHM HAay4YHOTO IO3HAHMS, HCIOJIb3YEeMbIMU B OHMOJIOTHMUYECKUX
UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB W DJKOCHCTEM (OMHCaHHe, HW3MEpeHHUe, HaOII0JeHHE, HSKCIEPUMEHT),
crioco0aMHu BBISIBJICHUS U OI[CHKU aHTPOTIOT'€HHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPHU3HAKU: BHJIOB, OHMOTEOIEHO30B, SKOCUCTEM M Ouochepsl,
CTaOWIM3UPYIOUIETO, JBIKYLIETO U Pa3pbIBAIOIIErO0 E€CTECTBEHHOrO OTOOpa, aulonaTpUYecKoro U
CUMIATPUYECKOTO0 BHI000pa30BaHUs, BIUSHUS JBIDKYIIUX CHJI SBOMIONUM Ha TEHOGMOHJ MOMYJALNH,
MPUCTIIOCOOIEHHOCTH OPraHU3MOB K cpejie OOMTaHUS, YepeOBaHUS HAIMpPaBICHHUN 3BOJIOLUHU, KPYroBOpPOTa
BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXKAYy NPOIECCAMH SBOJIONUM, JIBWXKYIIMMH CHIAMHU
aHTPOMOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISABIATh OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, MPUCHOCOOIEHHOCTh BUJIOB K Cpeie
oOuTaHus1, aOMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB KOCUCTEM, B3aUMOCBSI3€H OPraHU3MOB B COOOIIIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HMCIOJIh30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOIOTUYECKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY
JUIs TOKa3aTeNbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATHUECKHUX TPYIII, B3AUMOCBS3H OPTaHIU3MOB U CPEJIbI
oOuTaHUs, €TUHCTBA YEIOBEYECKUX Pac, HEOOXOAMMOCTH COXPAaHEHUS MHOTOOOpa3usi BUIOB U DKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPOIBI U YEIOBEUECTBA;

YMEHHE peliatb OWOJIOTMYECKHE 3aJauyd, BBISBISATh NPUUYUHHO-CIEACTBEHHBIE CBS3H MEXKIY
UCCIIeTyeMbIMU OHMOJIOTMYECKUMHU TIPOIIECCaMU M SIBIICHUSIMU, JIENIaTh BBIBOJBI U MPOTHO3BI HAa OCHOBAHHUU
MOJIy4YE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBHITIONHATH JabOpaTOpHbIE W TMpakTU4deckue paboThl, COONMIOATh MpaBWiIa TpU padoTe C
y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPSATh MX IKCIEPUMEHTATBHBIMU CpeACTBaMH, (GopMynupys Leilb
UCCIIeIOBAHUS, AHATTU3UPOBATH MOJyYEHHBIC PE3YIbTAThl U JATaTh BHIBOIBL;



YMEHHUE YYacTBOBaTh B YUeOHO-HCCIEIOBATEIbCKONW pPabOTe MO OWOJIOTHH, SKOJOTUU M MEIHIIMHE,
MIPOBOJIUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOLIECTB, M MyOJUYHO MPEACTABIATH MOJTYUYCHHBIE PE3yJIbTaThl Ha
YUEHUYECKUX KOH(EPEHIMSIX;

YMEHHE OLICHUBATH TMIIOTE3bl U TEOPUU O MPOUCXOXKACHUU JKHU3HM, UEIOBEKA U YEJIOBEYECKUX pac, O
MPUYMHAX, TOCIEICTBUAX U CIIOCO0aX MPea0TBpaIeHHs ITI00aNbHBIX H3MEHEHH B Ouocdepe;

YMEHHUE OCYILIECTBIIATH OCO3HAHHBIA BbIOOp Oymymiel mpodeccHOHaNbHOW NeATeNTbHOCTH B 00JacTh
OMOJIOTHH, DKOJIOTHUH, TPUPOAONOJIb30BAHUSA, MEIUIMHBI, OUOTEXHOJOTUMHU, IICUXOJIOTMH, BETEPUHAPUU,
CEJIbCKOTO XO35MCTBA, MUILEBOM MPOMBIIIIEHHOCTH, YIIIyOJsTh NO3HABATEIbHBIA HHTEPEC, HAPABICHHBIH Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIONIICH mpodeccuun U TMPOJOJDKEHHE OHOJIOrMYecKOoro oOpa3oBaHUs B
OpraHu3alusax cpeiHero NpodecCuOHaIbLHOIO U BhICIIEr0 00pa3oBaHUsl.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HanmenoBaHue pa3fennoB U TeM MporpaMmbl KomnuecTBo 4acoB
n/n Bcero|  KoutposbHbie [IpakTuueckue
padoTsl paboThl
1 buonorus xak Hayka 3
2 JKuBble cHCTEMBI M X U3yYEHUE 5
3 buonorus knetku 4 0.5
4 XHUMHYECKash OpraHu3anus KIeTKN 13
5 Crpoenue u GyHKINU KIETKU 10 2
6 OOMeH BelllecTB U NMpeBpallleHne YJHEPTHU B KIIETKE 10
7 HacneacrBennas nadopmanus u peanusanus e€ B 9 0.5
KJIETKE
8 JKW3HEHHBIN IUKIT KIETKA 7 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 25 1.5
10 |Pa3mHOX€HHE 1 pa3BUTHE OPraHU3MOB 9 1.5
11 ['enernka — HayKa O HaCJIEICTBEHHOCTU U 4 0.5
M3MEHYMBOCTH OPraHU3MOB
12 |3aKOHOMEPHOCTH HACIEJICTBEHHOCTH 10 1
13 |3aKOHOMEPHOCTH U3MEHYUBOCTU 7 1
14 |I'eneruka yenoBeka 4 0.5
15 Cenekuuysi OpraHu3MoB 6 1
16 |buoTexHonorHs U CUHTETUYECKAss OUOJIOTHUS 6
17 | Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 135 0 13
11 KVIACC
Ne HaumenoBaHue pa3esnoB U TEM IPOrpaMMBbl KonnuecTBo yacos
n/m Bceero| KontpoibHbie ITpakTrueckue
paboThI paboThI
1 3apoKIeHUE U pa3BUTHE IBOJIIOLMOHHBIX ITPEICTABICHHI B 6
ouonorun
2 MukposBontonus U €€ pe3yabTaThbl 23 2
3 MakposBotonus U €€ pe3yabTaThbl 10
4 [IpoucxokaeHue u pa3sBUTHE )KU3HU Ha 3eMJIe 18 1.5
5 IIpoucxoxxaeHue 4ea0BeKa — aHTPOIIOTEHES 12 1
6 DKOJIOTHsl — HayKa O B3aUMOOTHOILIEHUSAX OPTaHU3MOB U 7 0.5
HAJOPraHU3MEHHBIX CUCTEM C OKpYXKarolle cpenoi




Ne HanmenoBanue pasfesnoB U TEM IPOrpamMMBbl KomnyecTBo 4yacos
n/m Bcero| KowurposbHbie [IpakTryecKue
paboThI paboThI
7 Opranusmel U cpeqa oOUTaHus 13 1.5
8 DKoJ0TUs BUAOB U NOIMYJIALUN 13 0.5
9 DKoJ0TUs COO0IIECTB. DKOJIOTUYECKUE CUCTEMBbI 13 0.5
10 |Buocdepa — rimobdanpHas 3KOCHCTEMA 7
11 |YenoBek u okpy»Karomas cpeaa 7
12 |Pe3epBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 137 0 7.5
IMOYPOYHOE IVTAHUPOBAHHUE
10 KUIACC
No Tema ypoxka KonunuecTBo yacos Hara DIIeKTPOHHBIE
n/m U3y4YeHUs uupoBbIe
00pazoBaTebHbIC
pecypchl
Bcero|KonTponsnsie| [IpakTnueckue
paboTsI paboThI
1 |buosiorus kak KoOMIJIeKCHas Hayka u| |1
KaK 4acTh COBPEMEHHOT0 00111ecTBa
2 |buosiorus Kkak KOMIJIEKCHasA Hayka u| 1
Ka 4yacTb COBPEMEHHOI0 00IIeCcTBa
3 |JIunus 1. buonornyeckue HayKu. 1
4 | J)KuBbl€ CUCTEMBI U UX CBOMCTBA 1
5 |’KuBble cucTeMbI U UX CBOMCTBA 1
6 | YpoBHEBas opraHU3aIMs JKHUBBIX 1
CUCTEM
7 | YpoBHEBas opraHu3anus >KUTBbIX 1
CUCTEM
8 |JIunusa 1. CBolicTBa )KHUBBIX 1
OpPraHU3MOB M YPOBHHU >KU3HU.
9 |HcTopus OTKpBITHS U U3y4EHUS 1
kietku. Kinerounas teopus
10 |McTopust OTKpBITHS U U3y4EHUS 1
kietku. Knerounas teopust.
11 |Metobl MOJIEKYISIPHOU U 1
KJIETOYHOU OMOJIOTHH.
12 |MeTopl MOJIEKYISIPHON U 1 0.5
KJIETOYHOU OMOJIOTHH.
[IpakTtuyeckas pabora «M3ydenue
METO/I0B KJIETOYHON OHOJIOTUI
(xpomarorpadus, anekrpodopes,
middepeHnnanbHoe
ueHtpudyruponanue, [1L[P)»
13 | XumMuueckuil coCTaB KIETKH 1
14 |MuHepanbHbIE BEMIECTBA KIETKH, UX 1
Ouosorudeckas poiib




n/n

Tema ypoka

KonnuectBo yacos

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero

Kounrponsusie| I Ipaktnyeckue
paboTsl paboThI

15

Oprannyeckue BemecTBa KICTKH.
benku, ux crpoeHue, CBOMCTBA U

byHKINH.

16

CaoiicTBa, KIaccu@UKaIus u
¢byHKIMN OEIKOB

17

OpFaHI/I‘-I€CKI/I€ BCIIIECTBA KIJICTKU —
oenku. JlaboparopHas padota
«O0HapyxeHne 0eJIKOB C IOMOIIBIO
KAaUYCCTBCHHBIX peeucunﬁ»

0.5

18

DepMEHTHI.

19

Opranuyeckue BelecTBa KJIeTKH —
YIJIEBObI

20

OpFaHI/I'-IeCKI/Ie BCIIECCTBA KIICTKH —
JIMITHU IbI

21

Hyxneunoseie kucnotsl. [JHK u
PHK. JIabopaTtopHas pabota
«MccnenoBanne HYKIEMHOBBIX
KHCJIOT, BBIIEJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

22

Hyxneunosbie kucnotsl. [JHK u
PHK.

23

Crpoenue u ¢pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)

24

CexBenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMUKHU

25

MeTozpl CTPYKTYPHO# OHOJIOTHN

26

Tumne! kierok. [IpokapuoTnyeckas
KJIETKA

27

CrpoeHue 3yKapuoTUYECKON KIIETKH.
[IpakTuueckas pabora «3ydyenue
CBOMCTB KJICTOYHOW MEMOpaHbI»

0.5

28

IToBEpXHOCTHBIN anmnapar KICTKU

29

OnHomMeMOpaHHBIE OPraHOUIbI
kietku. [Ipakruyeckas pabora
«M3ydenue TBUKEHUS UTOILIA3MBI
B PACTUTENBHBIX KJIETKAX»

0.5

30

[TosryaBTOHOMHBIE OpPTraHOUIbI
KJIETKH: MUTOXOHJPUH, ITACTU/BI.
JIaGoparopHas paboTa
«MccnenoBanue miua3mMosnsa u
JIeTIIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKax»

0.5

31

HeMeM6paHHBIC OpraHOHUAbI KJICTKU

32

Crpoenue u GyHKIUH 1pa




n/n

Tema ypoka

KonnuectBo yacos

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero

Kounrponsusie| I Ipaktnyeckue
paboTsl paboThI

33

CpaBHuTENIbHAs XapaKTEpUCTHUKA
KJIETOK 3ykapuoT. JlabopaTopHast
pabota «M3y4eHne CTpOCHUS KIETOK
PAa3JIMYHBIX OPraHu3MOB»

0.5

34

AccUMWITSIINASA U AUCCUMIIISIIIS —
JIBE€ CTOPOHBI MeTaboau3Ma. THIIbl
oOMeHa Bemiects. JlaboparopHas
paborta «M3yyeHune KaTaTuTHIECKOM
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMUIa3bl WM KaTajiasbl)»

35

@epMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOro MeTabonusma.
JlabopaTtopHas pabota «3yuenne
(epMEeHTaTUBHOTO PaCUIEIUICHUS
MepoKCcH/ia BOJIOPOA B
PaCTUTENBHBIX U )KUBOTHBIX
KIIETKax»

0.5

36

Benku-akTuBaTOpHI U OCIKH-
WHTUOUTOPBI

37

ABTOTpOGHBII THIT 0OMEHA BENIECTB

38

doTtocunTE’

39

XemocuHnres. JJaboparopnas padota
«CpaBHEHHE TTPOIIECCOB
(hOTOCHHTE3a 1 XeMOCHHTE32)

0.5

40

AnHa’poOHbIe opraHu3Mbl. Buib
opoxenus. JlaboparopHas pabora
«CpaBHEHHUE MPOLIECCOB OPOKEHUS U
JIBIXaHUS»

41

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro oOMeHa

42

DHeprus MeMOpaHHOTO TPaJIUeHTa
npotoHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

43

Peakuuu MaTpUYIHOTO CHUHTE3a

44

TpaHcKkpunyss — MaTPUYHBIN
cunte3 PHK

45

TpaHcnauus u e€ sransl

46

KoaupoBanue aMuHOKHCIOT. Postb
pubocom B OMocuHTEe3€e Oenka

47

Opranuzanys resoma y IpoKapuoT u
9yKapuoT

48

MornexysipHble MEXaHU3MbI
9KCIIPECCUU T€HOB Y YKapHOT

49

Bupycsl — HekneTouHbIe (POPMBI
KHU3HHU U 00JIMTaTHBIC TTAPA3UTHI.

0.5




n/n

Tema ypoka

KonnuectBo yacos

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero

Kounrponsusie| I Ipaktnyeckue
paboTsl paboThI

[Ipaktuyeckas padora «Coznanue
MOJICITH BUPYCa»

50

Bupychble 3a0051€BaHus YEI0BEKA,
KUBOTHBIX, PACTCHUI

51

Hauorexuosoruu B OMOJIOTHA U
MeEIUIINHE

52

JKM3HEeHHBIN UK KIETKU

53

Marpuunsiii cuare3 JTHK

54

Xpomocomsl. JlabopaTtopHast paboTa
«M3yueHne XxpoMOCOM Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

0.5

55

Jlenenane KI€TKH — MHUTO3

56

JlenmeHue KIETKH - MUTO3.

57

Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas padota
«Halmronenne MuTo3a B KJIeTKax
KOHYMKa KOpelIKa JIyKa (Ha TOTOBBIX
MHKpOIIpenaparax)

0.5

58

PCFYHHHI/IH JKHU3HCHHOI'O IMKJIa
KJIE€TOK

59

OpranusM Kak €IMHOE 1IeJI0e

60

Tkanu pacTeHuit

61

Txanu pacrenuid. JlaboparopHas
pabota «/3yyeHue TKaHen
pacTeHuin»

0.5

62

TkaHU )KUBOTHBIX.

63

TkaHu KMBOTHBIX U YEJIOBEKA.
JlaboparopHas pabota «3yuenue
TKaHEH JKUBOTHBIX»

0.5

64

Oprassl. CHCTEMBI OPraHOB.
JlaboparopHas pabota «3yuenue
OpraHoB I[BETKOBOT'O PACTECHUS

0.5

65

Onopa TCJIa OpraHN3MOB

66

Z[BI/I)KCHI/IC OpTraHU3MOB

67

ITutanue OpTraHnu3MOB

68

IIutanne MO3BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITeJ'H)HaH cucreMma
YCJI0BCKa

[ENE VG U

69

I[LIXE[HI/IC OpTraHnU3MOB

70

I[LIXE[HI/IC ITO3BOHOYHBIX KMBOTHBIX
M YCJIIO0BCKa

71

TpchnopT BCIUICCTB Y OPTraHU3MOB




n/n

Tema ypoka

KonnuectBo yacos

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero

KontponbHbie
paboTsl

IIpakTrueckue
paboThI

72

KposenocHas cucrema
IIO3BOHOYHBIX )XUBOTHBIX U
YeJI0BEKa

73

Beigenenue y opranusmMoB

74

3amura y opraHusMoB

75

NMMmyHHas cucreMa JenoBeka

76

PasgpaxkumocTs u perymsus y
OpraHu3MOB

—_— | ] —

77

I'ymopanbHas peryanus u
SHJOKPUHHAS CUCTEMA KUBOTHBIX U
4eJI0BEKa

78

@opMBI pa3MHOKEHUS OPTaHU3MOB.
becnosioe pa3smMHOXKEHNE Y paCTEHHM.

79

®opmsl pazMHOXKEHUS. becrionoe
Pa3MHOXKCHHUC Y )KUBOTHBIX.

80

Tuns! N0I0BOTO pa3MHOKEHUS Y
pacTeHui.

81

Tuns! NoI0BOTO pa3MHOKEHUS Y
KUBOTHBIX.

82

Jlemenune KIETKHU - MEHO3.

83

Jlenmenue KiIeTKU - MEHO3

84

CTpOGHI/Ie IIOJIOBBIX KJICTOK.

85

I'ameTorenes. O6pazoBaHue U
pa3BUTHE MOJIOBBIX KIETOK.
JlabGopaTtopHas paborta «3ydenue
CTpOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

— | | =] —

0.5

86

I/IHI[I/IBI/II[yaJIBHOC Pa3BUTHUC
OPraHu3MoOB — OHTOI'CHC3

87

OH"Torenes

88

OH"Torenes

89

3a1<nazu<a OpraHOB U TKaHEeH U3
3apOdbIIIICBBIX JINCTKOB

90

Poct u pazBuTHE KUBOTHBIX.
JIaGopatopHas pabota «BrisBrneHHe
IIPU3HAKOB CXOJCTBA 3apOAbIILIEH
MIO3BOHOYHBIX KHBOTHBIX)»

0.5

91

PazMHOXeHHe U pa3BUTHE PACTEHUH.
JIaGopatopHas paborta «CtpoeHue
OpraHoB Pa3MHOXEHHUS BBICIIMX
pacTeHun»

0.5

92

I/ICTOpI/IH CTAHOBJICHUA U pa3BUTUA
TCHCTUKHU KaK HAYKU




n/n

Tema ypoka

KonnuectBo yacos

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero

Kounrponsusie| I Ipaktnyeckue
paboTsl paboThI

93

I/ICTOpI/Iﬂ CTAaHOBJICHUA U Pa3BUTUA
ICHCTUKHN KaK HAYKH

94

OCHOBHBIE ITOHSITUS U CUMBOJIBI
reaeruxu. Jlaboparopuas padora
«po3oduna kak 00BEKT
TEHCTUYCCKUX HCCHCHOB&HHﬁ))

0.5

95

3aKOHOMEPHOCTH HACTIEAOBAHUS
npu3HakoB. MoHOTHOpUIHOE
ckpeniuBanue. [Ipakrnueckas
pabota "U3ydyeHue pe3yapTaToB
MOHOTHOPHIHOTO CKPEIINBAHUS Y
po30¢uIs"

0.5

96

[MuTomornueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIIHNBAHUS

97

AHanu3upyrolee CKpenuBaHue.
HenonHoe nomuanpoBanue

98

AHaIM3UPYIOIEE CKPEIIUBaHUE.
Henonnoe nomMmuHupoBanuee

99

JlurubpuHOE CKpeIBaHUE.
[IpakTuueckas padota «M3yueHnue
Pe3yJIbTATOB JUTHOPUIHOTO
CKPCIIUBAHUS Y IPO30 (DUITBDY

0.5

100

LuTonornyeckue 0CHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

101

CHGHJ’ICHHOG HacJI€JOBaHUC
IIPpU3HAKOB

102

CHGHJ’ICHHOG HacJI€JOBaHUC
IIPpU3HAKOB

103

XpoMocoMHas TeopuUs
HACJIEJICTBEHHOCTHU

104

I'eneTuka mona

105

I'eneTuka mona

106

I'eHOTHI KaK LIEIOCTHAS CUCTEMA

107

I'eneTnueckuii KOHTPOJIb pa3BUTHA
paCTeHHﬁ, JKHMBOTHBIX W YCJIIOBCKA

[N U N -

108

N3MeHunBOCTD NpU3HAKOB. Bubl
U3MEHYUBOCTH

109

MO,Z[I/I(I)I/IKaI_[I/IOHHaH HN3MCHYHUBOCTD

110

MO,Z[I/I(bI/IKaI_[I/IOHHaH HN3MCHYHNBOCTDH

111

BapuauuonHsslii psaa u
BapHalMOHHAs KpUBasl.

112

BapuauuonHsslii psaa u
BapUalIMOHHAs KpUBasl.
JIaGoparopHas paboTa

0.5




n/n

Tema ypoka

KonnuectBo yacos

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero

KontponbHbie
paboTsl

IIpakTrueckue
paboThI

«MccnenqoBanue 3aKOHOMEPHOCTEN
MO (UKAITUOHHON N3MEHUYNBOCTH.
[TocTpoeHne BapuallMOHHOTO psiaa U
BAPUALIMOHHON KPUBOIN»

113

I'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHass U3SMEHYUBOCTD

114

MYTaIII/IOHHaﬂ U3MCHYHNBOCTH

115

MYTaIII/IOHHaﬂ U3MCHYHNBOCTH

116

MYTaIII/IOHHaﬂ U3MCHYHNBOCTBD.
[IpakTnueckas pabota «Myrtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTMpernaparax)»

0.5

117

3aKOHOMEPHOCTH MYTAIl[AOHHOTO
npouecca. JNMUreHEeTHKA U
SIIUT'CHOMUKA

118

I'enetuka yenoseka. [IpakTuyeckas
pabota «CocTaBlieHUE U aHATIU3
POJOCIOBHOM»

0.5

119

MeTo bl MEMUITUHCKON T'€HETUKU

120

MeToabl METUITMHCKON I'€HETHKH.

121

3HayeHne METUIIMHCKON IT'eHETUKH B
MPEAOTBPAIICHUN U JICYCHUH
FeHETUYECKHX 3a001eBaHNI
yeJjioBeKa

122

OCHOBHBIE TIOHSITHS CEJICKIIHU.
JlabopaTtopHas pabota «3ydenue
COPTOB KYJIBTYPHBIX PACTCHUH U
MOPO/T IOMAITHUX KUBOTHBIX)»

0.5

123

MeTop! CeeKIIMOHHON pabOTHI.

124

MeTopl ceeKIIMOHHON pabOThI.
JlaboparopHas pabota «3yuenue
METO/IOB CEJIEKIIUU PACTCHUIN

0.5

125

JlocTrkeHus ceneKkuy pacTeHU U
*KUBOTHBIX. [IpakTHdeckas pabota
«IIpuBUBKa pacTeHUID»

126

CoxpaHeHue, U3y4eHHE U
UCTIOJIb30BaHNE TEHETUICCKUX
pecypcoB

127

buorexHosorus Kak Hayka u
OTpacib IPOU3BOJACTBA.
[Ipaktuyeckas pabdora «M3yuenue
00BEKTOB OMOTEXHOJIOT U

0.5

128

OcHoBHBIC HaIllpaBJICHUA
CUHTETHYECKOM OMOJIOTHHI

129

XpOMOCOMHaSI W ICHHAs UWHKCHCPUS




Ne Tema ypoxka KousmmuecTBo yacos [Hara ONEeKTPOHHBIE
/o U3Yy4EHUs u(ppoBbIC
00pa3oBaTeIbHbIC

pecypchl

Bcero| KonTponpneie| [IpakTnueckue
paboTsl paboThI

130 XpomocomHast ¥ TeHHAst UHKEHEPUS.

131{Memumuuckre OMOTEXHOJIOTHHU

132{ Memumuuckne OMOTEXHOJIOTHHU

—_— | | | —

133|Pe3epBusblii ypok. [loBTOpeHue,
000011IeHNEe, CUCTEMATH3ALIHS
3HaHUHI

134|Pe3epBHblil ypok 1

135| Pe3epBHbIii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 135 0 13.5
ITPOT'PAMME
11 KJIACC

No Tema ypoka KommuectBo yacoB Hara DJIEKTPOHHBIE
n/m W3y4YeHUs uppoBbIe
00pa3zoBaTebHBIC

pecypcsl

Bcero |Kontponsnsie|lIpakTuyeckne
paboTsI paboThI

[Ipennoceinku Teopun Y. JlapBuna

OBomononHas Teopust Y.J{apsuna

OBomononHas teopust Y. Jlapsuna

WIS =
—_ = = =

JIBUKyIIMe CUJIbI SBOJIIOLIMH BUJIOB
no Y. /lapsuny

5 |bops0a 3a cymecTrBoBaHueE, 1
€CTECTBEHHbBI U UCKYCCTBEHHBII
oTOOD

6 |DopmMupoBaHUE CHHTETHYECKOM 1
TEOPUHU IBOJIIOLIUU

7 | DTanbl HBOJIOIIMOHHOTO IMpoIecca: 1
MHKPO3BOJIIOLHS K MAKPOIBOIIOIIUS

8 |Ilomynauus — snemMeHTapHast 1
€IMHALA DBOJIIOIUA

9 |3aKkOH reHeTH4EeCKOIro paBHOBECHS 1
JIx. Xapnu u B. Baitn6epra.

10 [3XB

11 [3XB

12 [3XB

[N VG U -

13 |3aKkoH reHeTMYEeCKOro PaBHOBECHUS 0.5
Jlx. Xapau, B. Baiin6epra.
JIaGoparopHas pabota «BbisBieHHE
W3MEHUYUBOCTH Y 0C00el OJTHOTO

BUIA»

14 |OnemenTapHbie HaKTOPHI 1
IBOJIIOLIUH

15 |3ddext ocnoBarens. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA.




Ne Tema ypoxka KosmnmuecTBo yacos [Hara ONEeKTPOHHBIE
n/n Beero | Kontponshsie| [pakTrueckue|H3Y9eHNA|  1H(ppoBbie
PaBOTEI PaBOTEI 00pa3oBaTeIbHbIC
pecypcsl
16 |3ddext ocnoBarens. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA
17 |Murpauuu. M3omauuu nonyasuui: 1
reorpaduueckas, OMoJOrHIecKas
18 |Murpanuu. M3onauuu nonyasaui. 1
19 |®opMmbl ecTecTBEHHOTO 0TOOPA 1
20 |EcrectBeHHbIN 0TOOp — 1
HaNpaBJIIOMNN (HPaKTOP IBOJIOLUH
21 |®opMbI ecTECTBEHHOTO 0TOOPA. 1
22 |TlomoBoit oTOOp 1
23 |[IpucnocobaeHHOCTh OPraHU3MOB 1 0.5
KaK pe3yJIbTaT MUKPO3BOJIIOLUH.
JlabopaTtopHas pabota «3yuenne
apoMoph030B U UANOAATITAIIAN Y
pacTeHui 1 )KUBOTHBIX)
24 |IIpumepsl npucnocobaeHut y 1 0.5
OpraHu3MOB: MOP(OJIOTHYECKHE,
¢buznoIoruuecKue,
OMOXMMHUYECKUE, TIOBEIEHUYECKHUE.
JlabopaTtopHnast pabota
«IIpucnocobneHust opraHu3MoB U
UX OTHOCHUTEJbHAs
11eTIECO00PA3HOCTHY
25 |IIpumepbl TpUCTIOCOOICHHOCTH 1
OpPraHU3MOB.
26 |Bun, ero kpuTepuM M CTPYKTypa. 1 0.5
JlabopaTtopHas pabora «CpaBHEHHE
BUJIOB 10 MOP(OJIOTHUECKOMY
KPUTEPHIO»
27 |Ctpykrypa BUja 1
28 |BumooOpa3oBaHue Kak pe3ylbTaT 1
MHUKPO3BOJIIOLIUH
29 |BunooOpasoBaHue. 1
30 |CBsA3b MUKPOIBOIIOLIMH U 1
SMUJIEMHOJIOT U
31 |MaxkpoaBoaronusi. 1
[TaneoHTOIOTMYECKUE METOBI
U3YUYEHHSI SBOJTIOLUU
32 |I1aneoHTONOrHUECKHIT METOT 1
33 |Bbuoreorpaguueckue METO/IbI 1
U3YUYEHHSI SBOJTIOLIUU
34 |MeTo1pl U3y4E€HHUS SBOIIOLUH 1
35 | OMOpuonoruveckue u 1

CPaBHUTENBHO-MOP(OJIOrHUECKHE
METO/1bI U3y4EHHUSI IBOTIOLUN




n/n

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsbie
paboTsl

IIpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

36

MonekynsipHO-r€eHETUYECKUE,
OMOXMMHYECKHUE U MAaTEMATUYECKUE
METO/IbI U3yUYEHUS IBOJIOLIUU

37

MGTO[[I)I HU3Y4YCHU 5BOJIOLNUA

38

OO61re 3aKOHOMEPHOCTH SBOJIOLIUH

39

O06o061IeHNEe

40

AnanTuBHas paguanus.
HepaBHOMepHOCTBH TEMIIOB
SBOJTIOINH

—_— | | ]

41

JloHay4HbIe NpEACTABICHUS O
3apOKICHUH KU3HU

42

Hayunbie runoressl
ITPOMCXOXKACHUS )KU3HU Ha 3emiie

43

OcCHOBHBIE ATaNbl HEOPraHUYECKON
9BOJIIOLIUHI

44

I'nmote3sr 3apOKACHUA )KU3HU

45

I'nmote3sr 3apOKACHUA )KU3HU

46

Uctopus 3emnn u meToapl €€
n3ydenus. JlabopaTopHas pabora
«M3yueHue u onucaHue
HCKOIAeMBbIX OCTaTKOB APEBHUX
OpraHU3MOB»

0.5

47

HauanbHbie 3Tansl opraHuyecKoit
ABOJIIOINH

48

DBOJIIOLUS DYKapHOT

49

DBOJIIOLUS DYKapHOT

50

OcCHOBHBIE 3Tarbl FBOJIOLUN
pacTUTEIBHOTO MUpA.
[IpakTiueckas pabora «/3ydyenue
O0COOCHHOCTEH CTPOCHUS pacTeHUN
Pa3HBIX OTZEIOBY

0.5

51

OCHOBHBIE 3TaIbl 9BOJIFOLNH
JKUBOTHOI'O MHUpa

52

OBOJIIOLMSA )KUBOTHBIX.
[Ipaktuyeckas pabora «M3ydenue
0COOEHHOCTEH CTpOeHHUS
[T03BOHOYHBIX JKHUBOTHBIX)»

0.5

53

PasButue xxu3nu Ha 3eMiie o opaM
" nepuogam

54

MaccoBbie BbIMUpPAHUA —
9KOJIOTMYCCKHUE KPUZHUCHI TPOIJIOTO

55

CoBpeMeHHbIN HKOJIOTUYECKU
KPHU3HUC, €ro 0COOEHHOCTH

56

CoBpemMeHHas cuctema
OpPraHUYECKOTO MHpa




n/n

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsbie
paboTsl

IIpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

57

CoBpemMeHHas cuctema
OpPraHUYECKOTO MHpa

58

OCHOBHBIE CUCTEMAaTUYECKHE
IPYIIIBI OPraHU3MOB

59

AHTpPONOJIOTHS — HayKa O
YEJIOBEKE

60

Pa3BuTune npencraBieHuii o
MIPOUCXOKICHUHU YEIIOBEKA

61

MecTo 4eoBeka B CUCTEME
OPraHUYeCKOro MUpA.

62

MecTto 4enoBeka B CUCTEME
OPraHUYECKOTO MHPA.
JlabopaTtopHas pabota «3yuenne
0COOEHHOCTEH CTPOEHHUS CKelleTa
YeNI0OBeKa, CBA3aHHBIX C
TIPSIMOXOKICHUEM»

0.5

63

JIBMOKyIIME CHIIBI AaHTPOIIOTEHE3a

64

CooTHolreHre OMOJIOTHYECKUX 1
COIMATBHBIX (PaKTOPOB B
aHTpOIOreHe3e

65

OCHOBHBIC CTaJUHN AHTPOIIOrCHE3A.

66

OCHOBHBIC CTaIUHN AHTPOIIOIrCHE3a

67

TTaneoreneTuka u majeorecHOMUKaA

68

9BOJ’IIOI_[I/I5[ COBPECMEHHOI'O Y€JIIOBCKaA

69

UYenoseueckue packl. [IpakTuyeckas
pabota «/3y4eHre 3KOJIOTHIECKUX
aJanTanui 4eI0BeKay

— | o | = | = [ =

0.5

70

MexaucIuIIMHApHBIC METOIbI
AQHTPOTIOJIOTHHU

71

3apO)KI[eHI/IC H Pa3BHUTUC DKOJIOTUH

72

Mertonpl skojoruu. JlaboparopHas
pabora «/3yueHne MeTo10B
9KOJIOTMYECKHUX UCCIIET0BAHUIN)

0.5

73

3HaYeHUE YKOJIOTUUECKUX 3HAHUN
IUTSA YeJloBeKa

74

Okonornyeckue pakTopsl

75

AbuoTtnueckue pakropsl. CBeT Kak
9KOJIOTHYECKUH (aKTop.
JIaGoparopHas pabota «BbisBieHHE
MPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO CBETa»

0.5

76

AbuoTtnueckue GpakTopsl.
TemmepaTtypa Kak 3KOJIOrH4eCKUN
¢axtop. JIabopaTopnas padora
«BbIsiBIEHNE TPUCTIOCOOICHUIA
OpPraHu3MOB K BIUSHHIO
TEeMIIepaTypbh»

0.5




n/n

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsbie
paboTsl

IIpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

77

AbuoTtnueckue GpakTopsl.
Bna)xHOCTh KaK AKOJIOTHUECKHI
daxrop. JlaboparopHas pabota
«AHaToMH4€ECKHE 0COOEHHOCTU
pacTeHui U3 pa3HbIX MECT
oOUTaHUS)

0.5

78

Cpensl 0OuTaHUS OPTaHU3MOB.

79

Cpenpl 0OuTaHUs OPraHu3MOB

80

buosornueckue puTMsl

81

XKuznennvle GopMbI OpraHU3MOB

82

XKuznennsle GopMbI OpraHU3MOB

83

buoTtnueckue GakTopsl

84

AJanTaiuu K cpesie 0OuTaHusI.

85

AnanTaiyu K cpesie 0OuTaHus

86

3HaueHne OMOTHYECKAX
B3aMMOJICUCTBUH I
CYIIIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus

— | | | = | = | = | = |

87

DKOJIOTHYECKHE XapaKTePUCTUKH
MOMYJISILIUH

88

OCHOBHBIC TIOKA3aTEeJIH TOTYJISIIHH:
YHCIICHHOCTb, TNIOTHOCTH,
BO3pacTHas M MOJIOBasi CTPYKTYypa

89

OCHOBHBIC TTOKa3aTeIIN MMOITYJIALU U
POXKIAAEMOCTD, IIPUPOCT, TEMII
pocTta, CMECPTHOCTb, MUI'pATUA

90

O060011eHne

91

DKoJoru4eckas CTpykTypa
MOMYJISIITUH

92

HI/IHaMI/IKa MOITYJIALIUA U €€
peryisiaus

93

JlvHamuka nomynsauuu u eé
perynsuus

94

KpI/IBLIC POCTa YUCJIICHHOCTHU
MOMYJIAIHUHU. KpI/IBBIe BBDKHWBAaHUA

95

DKoslornyeckas HUIIA BUAA.
JIaGoparopHas paboTa
«ITpucnocobneHust ceMsiH pacTeHUi
K PacCeJIeHUIO»

0.5

96

Bun xak cucrema nonyssanun

97

3aKOHOMepHOCTI/I HNOBCACHUSA U
Mnrpaunﬁ JKHUBOTHBIX

98

Coo00111ecTBO OPraHu3MOoB -
OUOIIeHO3

99

Co00111ecTBO OpraHu3MOB —
OMOIIeHO3




n/n

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsbie
paboTsl

IIpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

100

DKocucTemMa Kak OTKpbITad CUCTCMaA

101

IIumieBsie cetu

102

KpyroBoport BemecTs 1 NOToK
SHEpPruM B SKOCHUCTEME

103

OcHOBHBIC TTOKA3aTSIU YKOCHCTEMBI

104

DKOJIOTHYECKUE TUPAMUIBI

105

DKOJIOTHYECKHE MUPaMUIbI

106

N3meunenunst cooOIecTs —
CYKIIECCHH

—_— | ] —

107

[IpupoaHbIE S5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKocHcTEMBI MOPEN U OKEaHOB

108

[IpupoaHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB, CTEIIEH,
MyCTbIHB

109

AHTpOHOFeHHI)Ie OKOCHCTEMBI

110

Ypboskocucremsl. [Ipaktuyeckas
pabota «/3ydyeHue u onvcaHue
ypOOIKOCHUCTEMBI

0.5

111

3akoHOMEpHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMOJCUCTBUHI
OpPraHU3MOB B DKOCHCTEMaX

112

MexaHu3MEI BO3ACUCTBUA
3arps3HEHUN Pa3HBIX TUIIOB Ha
CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM, MOMY/ISIIHOHHOM
1 9KOCHCTEMHOM YPOBHSIX

113

buocdepa — obmerutanerapHas
o0oJt0uka 3emiu

114

Yuenue B. 1. Bepnaackoro o
ounocdepe

115

3aKOHOMEPHOCTH CYILIECTBOBAHUS
orocdepbl

116

KpyroBopoT BemiectB 6uochepst

117

KpyroBopoT BemiectB 6uochepsl

118

KpyrosopoT BemiectB 6uocdepsl.

119

KpyroBopoTs! BemiecTs u
OMOTCOXMMHUYECKHUE [TUKITBI

p— | | | —

120

30HaNBHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYILIU

121

YcroitunBocTh 6Hocheps

122

OKOJIOTUYECKHUE KPpHU3UCBI U UX
IIPUYNHBI

123

Bo3zaeiicTBue yenoBeka Ha
ouochepy




n/n

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsbie
paboTsl

IIpakTrueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeIbHbIC

pecypchl

124

AHTpOTIOT€HHOE BO3/ICHCTBUE HA
PacTUTENbHBIN U )KUBOTHBIN MU

125

Oxpana npupo/sl

126

OcCHOBHBIE IPUHLUIIBI YCTONYHUBOIO
Pa3BUTHS YEJIOBEUECTBA U IIPUPOIbI

127

PanmonansHoe
MIPUPO/IOTI0JIE30BAHNE U
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpaszus 3emin

128

O06001eHune mo Teme
«MUKpO3BOJIIOIUA U €€
pe3ynbTaTh»

129

O06001menue mo Teme
«MaxkposBoJIIOIUS U €€
pE3yabTaThI»

130

O600611eHne 1o Teme
«IIpouncxoxaeHue u pa3BUTHE
KU3HU Ha 3eMie»

131

O00011IeHNE TTO TEME
«IIpoucxoxieHne 4eroBeKa —
AQHTPOTIOTCHE3)»

132

O0600m1enue 1Mo TeMe «DKOIOT U —
HayKa O B3aMMOOTHOIICHHSX
OpPTaHU3MOB»

133

O606menue mo Teme «OpraHu3Mbl
U cpeja OOUTaHUsD»

134

O06001eHue 1Mo TeMe «IDKOJIOrUs
BHJIOB Y ITOTYJISIIHD

135

O6006menue mo teme «brocdepa —

riaobanapHast DKOCHCTEMA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

135

7.5

ITPOBEPSIEMBIE HA EI'S 110 BUOJIOI'MH TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOH
OBPA30OBATEJIbBHOU NTPOI'PAMMBbI CPEJHET'O OBIIEI'O OBPA30BAHUSA

MPOBEPSIEMOT0

Kon

TpeOoOBaHUs

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrPpaMMbl CpeAHEro 00mero 06pa3oBaHus

C(l)OpMI/IpOBaHHOCTB 3HaHUH O MecTe U poIn OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B

(1)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ CCTCCTBCHHOHay‘IHOﬁ KapTuHbl MHUpa, B MO3HAHUU 3aKOHOB

Opupoabl MW PCHICHUH  JKU3HCHHO BaXXHBIX COOUAJIBHO-3THYCCKHX, OSKOHOMHUYCCKUX,

OKOJIOTMYCCKUX np06neM YCJIOBCUCCTBA, 4 TAKXKC B PCIICHHMH BOIIPOCOB PallMOHAJIBHOI'O




Kon
NPoBePSIEMOro
TpeOoOBaHMs

IIpoBepsiemble TPeOGOBaHMSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHero o0mero 06pa3oBaHus

IpUpOAONOJIb30BaHUs, B q)OpMI/IpOBaHI/II/I HEHHOCTHOI'O OTHOIICHUA K MpUpoae, O6HICCTBy,
YCJIOBCKY, O BKJIAJC pOCCPIfICKHX u Sap}I6e>KHBIX y‘-IéHI)IX — OHOJIOTOB B Ppas3sBUTUC Oomnooruu

Brnagenue cucremoit 3HaHMI 00 OCHOBHBIX METO/IaX HAyYHOTO MO3HAHUS, HCIOIb3YEMbIX B
OMOJIOTUYECKUX HUCCIENOBAHUIX XKUBBIX OOBEKTOB M OJKOCHUCTEM (OMUCaHWE, M3MEPEHUE,
MPOBE/ICHNE HAOIII0JeHNH ); ClIoco0aMu BBISBJICHUS U OLIEHKW aHTPOIIOreHHBIX U3MEHEHUH B
MIpUpoJIe.

YMeHHe BBIIBUTaTh THIIOTE3bI, MPOBEPATh HX JKCIEPHUMEHTAIbHBIMU CPEICTBAMH,
dbopmynupyst 1eb WCCIEAOBAaHUS, aHATU3UPOBATh TONYyYEHHBIC pe3yibTaThl W JenaTh
BBIBO/IbI.

BrlisiBIeHHE 3aBUCUMOCTH MEXAY HCCIeTyeMbIMH BETHYMHAMH, OOBSCHEHHE TMOITYYEeHHBIX
pe3yabTaToB U (HOpMyTUPOBaHUE BHIBOJIOB C MCTIOIh30BAHUEM HAYUYHBIX TOHSATHIA, TEOPUN H
3aKOHOB

YMeHue BIaieTh CUCTEMOM OMOJIOTHYECKUX 3HAHMH, KOTOpas BKIIOYAST: OCHOBOIIOIATAIOIIE
OMOJIOTMYECKHE TEPMHUHBI U TIOHSTHS (3KU3HbB, KIIETKA, TKaHb, OpraH, OPraH|u3M, BHJI, TIOMYJISIIHS,
9KOCHCTEMA, OMOIIeHO3, Onochepa; MeTadoI3M, TOMeOCcTa3, KIETOYHBI UMMYHHUTET, OMOCHHTE3
Oerka, OHOMOMMEPBI, TUCKPETHOCTh, CAMOPETYJISIINS, CAMOBOCIIPOM3BEICHHE, HACTCACTBCHHOCTD,
HU3MEHYHUBOCTD, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

Oouosiornvyeckue Teopud: KierouHas Tteopus 1. [lIBanna, M. lllneiinena, P. Bupxosa;
KJIOHAJIbHO-ceNeKTuBHOro nMmmyHnurera I1. Dpnux, 1.M. MeunnkoBa, XxpoMoCcOMHasi TEOPHS
HacneacTBeHHOCTH T. Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, aBomonnonHas
teopus Y. [lapBuHa, cCHHTeTHYECKasi TEOPUSI IBOIIONNM, Teopus anTporiorenesa Y. Jlapsuna;
Teopusi OuoreonieHo3a B.H. Cykauépa; yaenue H.U. BaBuiioBa o nieHTpax MHOrooOpasus u
TIPOUCXOXKACHUS KyIbTypHBIX pacTeHuH, yuenne A.H. CeepiioBa o myTax v HampaBJICHUIX
3BoIoNny, yaeHue B.M. Bepaanckoro — o 6uocdepe);

3aKOHBI (eMUHOOOpPa3Huss TIOTOMKOB TIIEPBOIO TIOKOJICHHWS, paCHICTUICHUS MPU3HAKOB,
HE3aBHCUMOI'O HaclleJoBaHUs NMpu3HakoB I'. MeHIens; CICIUICHHOrO HACJeIOBAaHUS TIPH-
3HAKOB M HapylieHHWs CIelUieHnss TeHoB T. MopraHa; TOMOJIOTHYECKUX PSJIOB B
HacneacTBeHHON m3MenunBoctu H.VM. BaBuioBa; renernueckoro pasHoBecus J[x. Xapau u
B. Baiin6epra; 3apozpiieBoro cxojactsa K. bapa; onoreHernueckmii 3akon O. I'ekkens, ©.
Miromtepa);

TIPUHIMITEL (UCTOTHI TAMET, KOMIUIEMEHTapHOCTH);
npapmwia (MuaIMyMa 1O, JInbnxa, s3KojI0rndeckoi TUpaMuIbl 9iucell, OMOMACCHl M SHEPTHH);

rurnote3bl (koarepBaTHod A.UW. Omapuna, nepeuuHoro OymboHa J[x. Xomnzeitna, Mukpochep
C. ®doxkca, pudosrma T. Yek)

YMmenue pemaTh IIOUCKOBBIC OHOJIOTHYECKHE 3aJa4; BBIABIATH IMPUYUHHO-CIICACTBCHHBIC
CBA3HU MEXKIOY UCCICAYEMBIMU OMOJIOrMYECKMMH 06I>CKTaMI/I, IpoueccaMu U ABJICHUAMU, OCIATh
BBIBOJIBI X IIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIITh TCHOTUITHYICCKUE CXEMBI CKPEIIIMBAHMS TSI PA3HBIX TUTIOB HACIICIOBAHHS IIPU3HAKOB
y OpPraHU3MOB, COCTABIIITH CXEMBI TIEPEHOCA BEIIECTB M SHEPTHHU B IKOCUCTEMAX (IS MUTAHNS,
TUILEBBIE CETH)

YmMmeHue YCTaHaBJIMBATb B3aUMOCBA3U MEXIAY CTPOCHUEM U (1)YHKLII/ISIMI/II OpraHonaoB, KJIE€TOK
Pa3HbIX TKaHefI, OpraHaMv 1 CUCTEMaMHU OPraHOB Yy paCTeHHﬁ, JKUBOTHBIX U Y€JIOBCKA; MCKIAY
JTamaMu oOMeHa BCIICCTB, 3TaIllaMHW KJICTOYHOI'O IUKJIa U ) KU3HCHHBIX TUKJIOB OPraHU3MOB;
oTallaMn 3M6pI/IOHaJ'II>HOI‘O Pa3BUTHA; TCHOTHUIIOM H (1)CHOTI/IHOM, (bCHOTI/IHOM u (baKTOpaMI/I




Kon
NPoBePSIEMOro
TpeOoOBaHMs

IIpoBepsiemble TPeOGOBaHMSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHero o0mero 06pa3oBaHus

cpeabl O6I/ITaHI/I${; mnpouneccaMu 3BOIIONNN;; IBUKYIIUMU CUJIAMU dHTPOIIOIr€HE3a; KOMIIOHCH-
TaMH Pas3JIMYHbIX 3KOCHUCTEM U HpI/ICHOCO6J'IeHI/I$[MI/I K HUM OpPraHu3MOB

YMeHue BhIICTIATh CYHICCTBCHHBIC IPU3HAKHU

CTPOEHHMSI BUPYCOB, KJICTOK IPOKAPHOT U 3YKapHOT; OJHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB, BHJIOB, OMOT€OLIEHO30B, 3KOCUCTEM U OHOC(hepsl; CTPOCHUSI OPraHOB U CUCTEM
OpraHoOB PacTEHHH, KUBOTHBIX, UEIOBEKA; IIPOLIECCOB JKU3HECIATEIbHOCTH, IPOTEKAIOLINX B
OpraHu3Max pacTEeHUil, )KUBOTHBIX U Y€JIOBEKa; ONOIOTNYECKUX MPOLIECCOB: 0OMEHA BEIECTB
(merabonu3m), nHGOPMAIMK U TPEBpALICHUS SHEPruu, Opo’KeHHsI, aBTOTPOPHOro U rere-
porpodHOro THNOB NMUTaHMA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Meilo3a, raMeToreHesa,
sMOproreHes3a, MoCTIMOPHOHAFHOTO Pa3BUTHS, PA3MHOKCHHS, HHIUBUIYaIbHOTO Pa3BUTHUS
opraHusma (OHTOTeHEe3a), B3aUMOACHCTBUS T'€HOB, I'€Tepo3nca; NEUCTBUH HCKYCCTBEHHOTO
0oTOOpa, CTAOMIIM3UPYIOIIEro, JBUXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOrO OTO0pa;
AIJIONaTPUYECKOr0 M CHMIIATPHUECKOTO BUAO00OPA30BAHMS;, BIUSHUS ABHXKYIIUX CHI
9BOJIONMK Ha TeHO(OH] MOIMTYJISIINN; TPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpesie OOUTaHus,
YepeOBaHUSI HAINPABICHUH SBOJIONMH; KPyroBOpOTa BEIIECTB M IIOTOKA JHEPrUM B
9KOCHCTEMAX

C(l)OpMI/IpOBaHHOCTB YMEHUA BBIACIATH CYHICCTBCHHBIC TIIPU3HAKU BHUHPYCOB, KIIETOK
MMPpOKapuoT U JYKAapruoT, OJHOKJICTOYHBIX ¢ MHOI'OKJIETOYHBIX OpPraHu3MoB, BHUIOB,
OMOreoIeHO30B " 9KOCHCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS SHEPTUU B KIIETKe, (DOTOCHHTE3a,
[UIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO3a, Meiio3a,
OILUIOZIOTBOPEHUS, PA3BUTUS W Pa3MHOKEHHs, WHIMBUAYalIbHOrO pa3BUTHs OpraHu3Ma
(onTOreHe3a), OOpLOBI 3a CYIECTBOBAHWE, ECTECTBEHHOrO OTOOpa, BHUI000pa3oBaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeie OOWMTAaHWs, BIMSHHS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIOICHHBIX HM3MEHEHHI B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIECTB U
MpeBpalleHus SHepruu B ouochepe

YMeHHe HCIONB30BaTh COOTBETCTBYIOIMINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIIUKY TSI JOKA3aTeNbCTBA POJACTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOUTAHMUS; €IMHCTBA YSTIOBEUECKIX pac; HEOOXOIMMOCTH
30POBOr0 00pa3a >KW3HU, COXpPaHEHHUS PasHOOOpasus BHIOB M KOCHCTEM KaK YCIOBHUS
COCYIIECTBOBAHISI IPUPOIBI M YETOBEUECTBA

YMeHHE  KpPUTHUYECKH  OIEHUBATh HHGPOPMAIMIO  OMOJOTHYECKOr0  COACp KaHUS;
HHTEPIIPETHPOBATh JITUYECKHE ACHEKTHl COBPEMEHHBIX WCCIEIOBAHWN B  OHOIIOTHH,
MeIWIHE, OHOTEXHOJNOTHH; pPACCMATPUBATh TIOOANBHBIE DJKOIOTMYECKHE ITPOOIEMEI
COBPEMEHHOCTH, ()OPMHPOBATH MO OTHOIICHHIO K HIM COOCTBEHHYIO TIOZHITHIO

HNEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 1O BUOJIOI'IN

Kon IIpoBepsieMbIH 3J1€MEHT COAEPKAHUSA
1 buonorus xak Hayka. JKuBble CCTEMBI U UX U3yUeHUE
CoBpemenHas OunoJIorus - KOMILIEKCHAS HayKa. Buonorunueckue HayKH
11 W H3y4aeMble UMM TpoOieMbl. DyHIaMeHTaIbHbIC, MPHKIIATHBIE U MOWCKOBBIC HAYYHBIC HCCICIOBAHHS B
) OHOJIOTHH.
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3HaueHue OHOIOrMM B (OPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4dHOM KapTHHbI Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ Ouonorueil. 3HaueHre OGMOIOrUY B IPAKTUUECKOH ESTEIbHOCTH YelIOBEKAa: MEJULIMHE, CEIbCKOM
X035iCTBE, MPOMBIILIEHHOCTH, OXPaHe IPUPOJBI

1.2

JKuBble cuUCTEMBI Kak OpeaAMET U3YyUYCHUA ouonoruu. CBOMCTBA JKMBBIX CHCTEM: CAUHCTBO XMMHNYCCKOIo CO-
CTaBa, JUCKPETHOCTb U LEIOCTHOCTD, CIIO)KHOCTh U YIOPAAOUYCHHOCTDh CTPYKTYPbI, OTKPBITOCTh, CAMOOPIaHu-
3anuysi, CaMOBOCITPOM3BEACHUE, PA3APAKUMOCTb, U3BMCHYUBOCTDH, POCT U pa3BUTHUEC.

YpOBHH OpraHU3aLUH >KUBBIX CHCTEM: MOJEKYJISPHBINA, KICTOUHBINH, TKAHEBBIN, OPraHU3MEHHBIH, MOMYJISIHN -
OHHO-BHJIOBOM, 3KOCHCTEMHBIN (OHOreoneHoTHUeckuit), 6nocepHslid. [Iporecchl, MPOUCXOININE B KHUBBIX
cucreMax. OCHOBHbIE IPU3HAKU KHUBOr0. JKH3HB Kak (hopMa CylIeCTBOBAHHS MaTEPUU

1.3

Metoapl  Ouonormueckod  Haykd. HaOmioneHuwe, H3MepeHHE,  OKCIIEPUMEHT,  CHCTeMaTH3allus,
MeTaaHanus. [TonsTue o 3aBucuMoOl U He3aBUCUMOM nepeMeHHOM. [InannpoBanue skcriepuMenTa. IToctanoBka
U 1posepka rumore3. HymeBas rumoreza. Ilonste BBHIOOpKM U €€ TOCTOBEpHOCTh. Pa3bpoc
B Ouonormueckux MAaHHBIX. OIlEHKa JOCTOBEPHOCTH TIOMYYEHHBIX pPE3yJIbTaTOB. IIpHUMHBI HCKa)KEHHS
pe3yabTATOB dKCEpUMEHTa. IIoHsATHE CTATUCTUYECKOrO TECTa

Kiterka xak Ouonoruuyeckas cucreMa

2.1

Knetka — crpykrypHO-QpyHKIIMOHAIbHAS e€AMHUIA XKUBOro. Mcropus oTkpeiThs kKieTku. PaGotel P. I'yka,
A. Jlerenryka. Kiierounas teopust (T. llIBann, M. [lneiinen, P. BupxoB). OCHOBHBIE TIONOKEHUS COBPEMEHHON
KJIETOYHOH TEOpHH.

MeToapl MONEKYISPHOM W KIETOYHOW OWONOTHH: MHUKPOCKOMHUS, Xpomarorpadus, snektpodopes, MeTon
MEUEHBIX aTOMOB, T (depeHIraIpHoe HEHTPHPYTHPOBAHNE, KYJIETHBHPOBAHUE KIICTOK

2.2

XYUMUYEeCKH COCTaB KIETKH. Makpo-, MUKPO- U yIBTPaMHUKpO3JIeMeHThl. Boma u e€ ponb Kak pacTBOpPUTEINS,
pearcHTa, y4acTHE B CTPYKTYPUPOBAaHMH KIIETKH, TEIUIOPETYSIHMHA. MUHEpaJbHBIC BEIIECTBA KIIETKH, HX
Ononornyeckas poib. Poiap KaTHOHOB M aHHOHOB B KJIETKE.

Buonornyeckue nonumepsl. benku. AMUHOKUCIIOTHEIN cocTaB 0enkoB. CTPYKTYphI OelTkoBOW MoJIeKyJIbl. [lep-
BHUYHAs CTPYKTYypa Oelka, menTHIHas CBsI3b. BropudyHas, TpeTudHas, YeTBepTHYHAS CTPYKTYpHI. JleHaTyparus.
CpoiictBa 6enkoB. Knaccudukarus 6enkoB. bruongornueckue GyHKIIU OENKOB.

Yrneroasl. MoHOCaxapupl, AUCAXapHIIbl, OJIUTOCAXapHIIBI U MoNMcaxapu/pl. OOIINHA TIaH CTpOeHHS B Qu-
3MKO-XHMHYECKHE CBOWCTBA YIIIeBOJ0B. bronornveckne (yHKIIMA yIIIEBOIOB.

Jlumu el TIanpodmbHO-TUAPODOOHEIE CBOMCTBA. Knaccudukarms
unuoB. Tpuriuiepuibl, GochHOIUITHIBI, BOCKH, CTepouabl. bronornveckue ¢yHkiun smnuaos. OOume
CBOICTBA OMOJIOrHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CAMO3aMbIKAHHUIO, TIOMYIPOHHIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenne mykinennoBwsix kucnoT. Hykmeorwapl. [IpuHnmm komre-
MeHTapHocTH. [IpaBmino Yapradda. Crpykrypa JIHK — nBoitHas ciiupaib. MecToHax ok IeHHE H ONOJIOTHIEeCKUE
¢yrkum JIHK. Buger PHK. ®yaknun PHK B kieTke.

Crpoerne monekyinsl AT®. Makposprudeckue cBszu B moyiekysie AT®. buonoruueckue dynkiuun ATO.
Boccranosnennsie nepeHocUnkd, X Gpyakunn B kietke. CexBennposanne JHK.

CrpykTypHast OHONOTHS: OMOXMMHYECKHE U OHO(PH3MYECKHE HCCIETOBAHUSI COCTaBA M IMPOCTPAHCTBEHHOM
CTPYKTYPBI OMOMOJIEKYIT
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THITBI KJIETOK: SYKapUOTHUYECKAsl U MpOKapuoTHdeckast. CTpyKTypHO-(pYHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.

CrpoeHne mpokaproTHYeckoil kimetku. Kierounast crenka Oakrtepuil m apxedd. OCOOCHHOCTH CTpPOCHHSI
reTepOoTPOPHOI U ABTOTPOPHOI MPOKAPHOTHIECKHUX KIETOK. MecTo U poiib MPOKAPHOT B OMOLIEHO3aX.

CrpoeHne u (GYHKIHMOHHPOBAHHE JyKapHOTHYECKOW KieTku. [lma3matmueckas memOpaHa (IuiazmaieMma).
CrpykTypa mia3MaTndeckod MeMOpaHbl. TpaHCIIOPT BENIECTB Yepe3 IMIa3MaTHIeCKyt0 MeMOpaHy: TaCCUBHBIN
(muddysus, obneruénnas muddysus), aKTHBHBIA (NMEPBUYHBIH W BTOPUYHBIN AaKTHBHBIA TPAHCIIOPT).
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Iomynponunaemocts MeMOpaHbl. PaboTa HaTpuii-kalueBoro Hacoca. DHAOLUUTO3: MUHOLUTO3, (HaronuTos.
Ox3ouuto3. Kiterounas crenka. CTpykTypa U ()yHKIUM KJIETOYHOM CTEHKU pacTeHUi, TpuOoB.

Huromnnasma. Luto3zons. Llutockener. JApmwkenue uutomiazMel. OpraHousl kiuetku. OqHomeMOpaHHbBIE Opra-
HOMJIBI KJIETKH: dHAomnazMaTiueckas cetb (JI1C), anmapat ["onbmku, TM30COMBI, HX CTpOCHUE M (YHKIIUH.
B3aumocBsa3p  0HOMEMOpaHHBIX OpraHouoB KieTkd. CTpoeHue TpaHylsipHOro peTtukyiyma. CHHTE3
pacTBopuMbIX OenkoB. CHHTE3 KIeTOYHBIX MeMOpaH. [maakuii (arpaHyssipHBIA) SHAOIIA3MATHYECKUN PETH-
kynym. CekperopHas ¢yHkuus anmnapata ['onbmku. TpaHCHopT BemlecTB B KieTke. Bakyonu pacTUTENBHBIX
kietok. Knerounsiii cok. Typrop.

HOHyaBTOHOMHI:Ie OpraHou bl KJICTKHW: MUTOXOHAPUH, MJIACTUABI.

Crpoenne 1 (GyHKIMH MUTOXOHJpUI U miacTul. IlepBUUHBIE, BTOPHYHBIE U CIOXKHBIE IITACTHIB (DOTOCHHTE-
3UPYIOLINX DYKapHOT. XJI0POILIACTBI, XPOMOILIACTHI, JEMKOIIACTHI BBICIIMX PACTEHUI.

Hemembpannsle opranouas! knerkn CTpoeHne u (QyHKIMH HEMEMOPaHHBIX OPraHOMJOB KIICTKH. PHOOCOMEI.
MuxkpodunamenTsl. MpImeunsle K1eTku. Mukporpy6ouku. Kierounsrii nentp. CTpoeHue U ABHKEHHE KTYTHKOB
U pecHHYCeK. MUKpOTPyOOUKH IUTOIIIa3MBl. LIeHTprOIb.

Anpo. Obonouka sapa, XpOMaTHH, KapHOIIa3Ma, SAPBIIIKH, UX CTPOeHHE M (GYHKIMH. SINepHbIH OelKOBBIH
MaTpHKC. IIpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(ha3HOM sfpe. benku XxpoMaTiHa — THCTOHBI.

Knerounbsie BrimrodeHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKApHOT (PACTHTEIBHOM, >KUBOTHOM,
TpUOHOI)
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AccuMIIIAIUS ¥ JUCCHMWJIIIUS — JBE CTOPOHBI Merabonm3ma. Tumbl oOMeHa BemIecTB: aBTOTPO(HBIN
U TeTepoTpoHBINA. YdacTHe KHCIOpoAa B OOMEHHBIX IIPOLECCAaX. DHEPreTHUECKoe O0ECHeUCHHE KIIETKH:
npeBpaineHue AT® B 0OMeHHBIX mporieccax. DepMEeHTATHBHBIN XapaKTep peakiyii KISTOYHOro MeTaboIu3Ma.
®depMeHTHI, UX CTPOSHHUE, CBOWCTBa W MexaHusM JeiicTBus. KodepmeHThl. OTinumsi QepMEHTOB OT He-
OpPraHMYECKUX KaTaln3aTOpOB. BelKum-akTHBaTOpPBI W OENKHU-MHTHONTOPHI. 3aBUCHMOCTH CKOPOCTH (epMeH-
TaTUBHBIX PEAKIUI OT Pa3INnIHbIX (PaKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BellecTB B KieTke. doTtocuHTe3. Ponb xiopomiactoB B mporecce GpoTo-
cunare3a. CeeroBass U TeMHOBas (aspl. [IponykTuBHOCTE (hoTocHHTe3a. BrusHue paziauyHbIX (akTopoB Ha
CKOpOCTh (hOoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPHPHIMPYIOIIHE OaKTEpUH, kKelle300aKTepHH,
cepobakTeprH, BOJOPOAHbBIE OaKTepruH. 3HAUCHHE XEMOCHHTE3A.

AnHarpoOHBIC opranu3Mbl. Bupl OpoxeHus. [IpoxyKThl OpOXKEHHsSI X UX UCIIOJIh30BAHHE YEJIOBEKOM. AHA3PO0-
HbIE MUKPOOPTaHU3MBI KaK O0BEKTHI OMOTEXHOJIOTHH U BO30YAUTEIH OOJEe3HEH.

AdpOOHBIE OpraHu3MBL. JTambl JHeprerudeckoro ooOmeHa. [lomroroBurenmpHBI oJTam. [mukomms —
OECKHCIOPOIHOE PACIIETICHNE TITIOKO3HI.

Buonornyeckoe OKUCIEHHE, WM KIETOYHOE JAbIXaHhe. POllb MHTOXOHIpHI B Mpoleccax OHOIOrHYECKOro
okucnenust. [{ukmnueckue peakiuu. OkuciutenapHoe GocdopunupoBanue. [IpernmMyinecTsa a3poOHOro myTu
oOMeHa BemecTB repea aHadpoOHBIM. D) EeKTHBHOCTE IHEPreTHUECKOro 0OMeHa

2.5

Peaxtium MaTpuuHOro cuHTe3a. [IpuHIMIT KOMIITIEMEHTAPHOCTH B PEAKIUAX MaTPUYHOrO cMHTe3a. Peanmzanus
HacnencTBeHHoN nHpopmanuu. ['enernyeckuii kox, ero cBoicTBa. TpaHCKpHIIus — MaTpuaHbIi cuHTe3 PHK.
[IpuHIMITEI TPAaHCKPUIIIMHI: KOMIIJIEMEHTAPHOCTD, AHTUITIAPAJUIEIbHOCTh, aCHMMETPUYHOCT. TpaHCHsanus u eé
stambl. Ydactue TpaHcmoptHeix PHK B OmocmHTe3e Oenka. YcmoBusi OmocuHTesa Oenka. KommpoBanwme
AMHHOKHCIIOT. Poib pubocom B GrocuHTe3e OenKa.
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Opranu3zalnus reHoMa y IpoKapruoT U 3YKapHoT. Perysiius akTHBHOCTH I'€HOB y TPOKapuoT. I unoresa onepoHa
(®. XKako6, XK. Mano). Perynsmus oOMEHHBIX IIpoLieCCOB B KiIeTke. KieTounslit romeocTas.

Bupychel — HexierouHble (hOPMBI JKU3HU U OOJUraTHBIC mapa3uThl. CTPOCHUE MPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBHUpyCcOB, bakTepruodaros.

BupycHbie 3a0oneBaHusl yenoBeKa, KUBOTHbIX, pacteHuid. CITN]J], COVID-19, couuansHble U MEAUIIMHCKHUE
pobIeMbl

2.6

Knetounslit nuki, ero nepuoas! u perymsuus. Matepdasa u Muto3. OcoOeHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kineTku kK aeieHuro. [IpecuHTeTHUeCKUH (MIOCTMUTOTHYECKUH), CHHTETHYECKUN H
MOCTCUHTETHUYECKUH (MMPEMUTOTHYECKU) TIEpHOABI HHTEP(Aa3bI.

Martpuunsiii cunre3 JJHK — permukanus. Tpunuune! penukanuu JJHK: koMmieMeHTapHOCTD, MOTYKOHCED-
BaTHBHBI CHHTE3, AaHTUNAapaulenbHOCTh. MexanmsMm pemukamuun  JJHK.  Xpomocomsl.  CrpoeHue
xpomocoM. Tenomepsl u TerroMepasa. XpoMOCOMHBINH HAOOP KIETKH — KapUOTHUII. JIUTIIIOMIHBINA 1 TaTlION/THBINA
Ha0OpbI XpoMOCcoM. I"'oMoTIornyHbIe XPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne xnerku — Muto3. Craiuy MUTO3a U MPOUCXOJAIIME B HUX Tporecchl. Tunbsl Muto3a. Kaproknnes
U uuToKMHE3. buonornueckoe 3HaueHne MUTO3a. Peryssiius MUTOTHYECKOT O ITMKJIIa KiteTku. [Iporpammupyemast

KJIETOYHAs THOEIb — aIlonTo3.

OyHKIHMOHATIbHASI FEHOMHUKA

OpraHusM Kak OHOJIOrHYecKas CHCTEMa

3.1

OZ[HOKJ'IGTO‘IHI:IG, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OPraHU3Mbl 1 MHOI'OTKaHEBBIC OPraHHU3MbI.

®DopMBbI pa3MHOXKECHHS OPraHU3MOB: Oecrionoe (BKJIIOYAas BEreTaTHMBHOE) W TOJNOBOS. Buabl Oecronoro pas-
MHOXKEHHS: TOYKOBaHUE, CIIOPYJIALUS, parMeHTalysl, KIOHHPOBaHHE.

[TonoBoe pazmuoxxenwne. [1omossie kneTku, niu rametsl. Meiios. Ctagunu meitosa. [loBenenre XxpoMocoM B Meii-
o3e. Kpoccunrosep. brnonornueckuii cMbICT Meif03a M TIOJIOBOTO Tporiecca. Meio3 i ero MecTo B KU3HEHHOM
LUKJIE OPTraHU3MOB.

[IpenzapozpiieBoe pa3BuTHe. ['ameroreHe3 y >XMBOTHBIX. I[lonmoBble xene3bl. OOpa3oBaHHE W Pa3BUTHE
MOJIOBBIX KJIeTOoK. CriepmaTtorenes u ooreres. CTpoeHHe NONTOBBIX KIeTOK. OImIog0TBOpeHne 1 Y MOpHOHAIEHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHHUS: HapyKHOe, BHyTpeHHee. [lapTeHorenes.

WnmnBrayansHOE pa3BUTHE OpraHU3MOB (OHTOreHe3). CTaanu SMOPHOTeHe3a KUBOTHEIX (Ha IIPAMeEpE JITYITKH).
Hpotitenune. Turer npobnenus. OcoOCHHOCTH APOOJICHNST MIICKONMTAIONIMX. 3apObIIeBbIe JIMCTKA (TacTpy-
TSmus). 3aKiagka OpraHoB W TKaHeH M3 3apOJbIIIEBHIX JICTKOB. B3anMHOe BIVISIHIE YaCTEH pa3BHUBAOIIETOCS
3aponsiia (IMOpHOHANEHAS MHIAYKIWS). 3aKiaka IUIaHa CTPOSHUS KUBOTHOTO KaK Pe3ylIbTaT HepapXHIecKuX
B3aMMOJICHCTBHIA TEHOB. BiisiHuEe Ha SMOPHOHATIBHOE Pa3BUTHE PA3TIMUHBIX (PAKTOPOB OKPYIKAFOIIEH Cpebl.

Poct u pazButue xuBoTHBIX. [locTamMOproHansHEI epuo. [Ipsmoe 1 Henpsimoe pa3Butue. Pazsutne ¢ mera-
Mop(}030M y OECITO3BOHOYHBIX M MIO3BOHOYHBIX JKHBOTHBIX. brojorndeckoe 3Ha4eHHE MPSIMOTO U HEPSIMOTO
pa3BUTHS, UX PaclpOCTpaHEeHUE B IpUpoAe. THIBI POCTa KUBOTHBIX. DAKTOPBI PEryJIALUN POCTa KUBOTHBIX U
genoBeka. CTaauu MOCTIMOPHOHAEHOTO Pa3BUTHA Y )KHBOTHBIX U UelloBeka. [leprnobl OHTOTeHEe3a YeIOBeKa.

PasmMHOkeHme u pasButHe pacrenuid. ['amerodur u cnopodur. Melio3 B KU3HEHHOM LHUKIEC PACTCHHM.
O06pa3oBanue criop B porecce Meitoza. 'lamerorenes y pacreHuid. OIuIoqoTBOpEHUE U pa3BUTHE PACTUTENbHBIX
opranu3MoB. [IBOHHOE OIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHE W pa3BUTHE CEMCHH.
MexaHU3MBbI PEryIsIliuy OHTOTE€HE3a Y PACTEHUI M )KHBOTHBIX
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I/ICTOpI/Iﬂ CTAaHOBJICHH U PA3BUTHUA I'CHCTUKH KaK HAYyKH. OCHOBHBIC T€HETUYCCKHE IIOHITHSA U CHMBOJIBL. I oMO-
JIOTUYHBIC XPOMOCOMBI, aJIJICTIbHBIC T'CHBI, AJIbTCPHATUBHBIC ITPU3HAKH, JIOMHUHAHTHBIN U peHeCCI/IBHbII\/'I IIpU3HAK,
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roMo3urora, rerepo3urora, 4ucrtas JINHUA, FI/I6pI/II[BI, T'CHOTHII, (beHOTI/IH. OCHOBHBIC MCTOAbI I'CHCTHUKMH!
I‘I/I6I)I/II{O.]'IOFI/I‘-I€CKI/II71, HI/ITOJ'IOFI/I'-IGCKI/II\/'I, MOHCKyHSIpHO—FeHCTPI‘ICCKI/II\/II
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MOHOFI/IGPI/IIIHOG CKpCIIBAHUEC. HepBBII\/'I 3aKOH MeHensl — 3aK0H CI[I/IHOO6paSI/IH FI/I6pI/II[OB MEepBOro IMmoKo-
JICHUA. HpaBI/IJ'IO JAOMUHHUPOBAHUAL. BTOpOfI 3aKOH MeHpenss — 3aK0oH pacliCIyiCHUs IMPU3HAKOB. L[I/ITOJ'[OFI/I-
YECKHUEC OCHOBEI MOHOFI/I6pI/II[HOI‘O CKpCIIBaHUs. I'umore3a 4MCTOTHI TaMeT.

Ananmsupyroniee ckpemuBanue. [IpoMeXyToOuHBI XapakTep Hacle[oBaHUsA. PacuierieHne mpuU3HAKOB MPU
HETMOJHOM JIOMHUHHUPOBaHUH.

I[I/IFI/I6pI/II[HOG CKpCIIBaHHUEC. TpeTI/Iﬁ 3aKOH MGH,Z[GJ'IS[ — 3aKOH HE3aBUCUMOTI'O HACJICJOBAHU ITPU3HAKOB. HI/ITO-
JJOTHYCCKHUEC OCHOBBI JII/IFI/I6pI/IJIHOFO CKpClIBaHUs.

CuemnuieHHoe HacnenoBaHue npusHakoB. Pa6otsl T. Moprana. CuemnieHHoe Haclle[0OBaHUE T€HOB, HapylIeHHe
CIICTUIEHUS] MEXXAY F'eHaMH. X pOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH.

I'eneruka ToJIa. XpOoMOCOMHBII MEXaHU3M OIIpEICTICHUS oJa. AyTOCOMBI
U TIONOBBIE XPOMOCOMBI. I'OMOraMeTHbBII M reTeporamMeTHbId IoN. I'eHeTnyeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HAKOB, CLEMJIEHHBIX C ITOJIOM.

l'enorun kak nenoctHasi cucrema. IlneoTponuss — MHOXKECTBEHHOE JieicTBUE reHa. MHOXKECTBEHHBIN aie-
1u3M. Bzaumopeiicteue HeasuienbHbIX FeHoB. KommiiemenTapHocTs. Onuctas. Ionumepust
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BzanmopeiicTBue reHoTHIIA B cpefipl TpH (POPMHUPOBAHKH (eHoTHIIa. M3MeHInBOCTh Ipu3HakoB. KauecTBeHHBIE U
KOJIMYECTBEHHBIE IPU3HAKH. BUJIbI N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIECTBEHHASL.

MoaudukainmonHas H3MEHUYHBOCTh. Poib cpenpl B JOpMUpPOBAHUK MOIM(HUKAIIMOHHON M3MeHYnBOCcTA. Hopma
peakiy npu3HaKa. BapuanmonHslid psn v BapuarmonHas kpusas (B. Moranncen). CBotictBa MoquUKaIMOHHOMN
W3MEHYHBOCTH.

['enotunnyeckass u3MeHUYMBOCTH. CBOMCTBA TE€HOTHIIMYECKOM HW3MEHUYMBOCTA. BHABI T'€HOTHIIMYECKOU
M3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.

KoMOnHaTHBHAS W3MEHYMBOCTh. Meii0o3 W TIOJIOBOM IMPOIECC — OCHOBA KOMOWHATUBHOW HM3MEHYMBOCTH. Poib
KOMOHMHATHBHON W3MEHYMBOCTH B CO3IAHUN TCHETUYECKOTO pa3HOOOPa3us B Mpeienax OHOrO BUA.

MyTainonHass W3MEH4YMBOCTb. Buipl MyTauuii: TéHHbIe, XpOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHbIE U WHIYLIUPO-
BaHHbIE MyTalUu. SiepHble M IUTOIUIa3MaTHyeckue MyTtauud. CoMaTHYecKue U MOJoBble MyTauuu. [IpudnHbl
BO3HUKHOBEHHUS MyTalui. MyTareHsl 1 UX BIMSHHE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlMOHHOIO IpoLecca.
3aKOH TOMOJIOTHYECKHUX PSIOB B HacleacTBeHHoH m3meHunBocty (H.M. BaBuios). BHesgepHas H3MEeHUNBOCTh
Y HaCJIEICTBEHHOCTb

3.5

Kapuornn genoBeka. MextyHapomHasi mporpaMma MCCIeIOBaHUs TeHOMa YeloBeka. MeTopl n3ydeHus TeHe-
THKHA 4YeJIOBEKAa: TEHEAJIOTMYECKUM, OJM3HEIOBbIA, NUTOTCHETHYCCKHM, IOMYJISIHOHHO-CTATUCTHUCCKHH,
MOJIEKyIsipHO-TeHeThnuecKknid. COBpeMEHHOE OIpeAeNieHne TEHOTHINA: TOJHOTCHOMHOE CEKBEHUPOBAHUE,
TCHOTHITMPOBaHHUE, B TOM 4rciie ¢ momomisio [T1[P-anamu3a. HacnencrBennbie 3a0o1eBanns yenoBeka. I eHHbIe
Y XpOMOCOMHBIC OOJIC3HH YeoBeKa. boje3HH ¢ HacIeICTBEHHOM MPenpacioioKeHHOCThI0. 3HAYCHHE MEJIH-
[IMHCKOM TeHETUKH B MPEIOTBPAIICHNH ¥ JICUCHUH TeHETHYECKHX 3a00eBannii uenoBeka. CTBOJIOBBIE KIICTKH

3.6

JloMecTrKkaiust U CeleKius. 3apoKJIeHUe CelIeKIMU U goMectrkanun. Yaenue H.M. BasumoBa o 1mieHTpax mpo-
HCXOXIICHUS ¥ MHOT000pasusi KyJIbTYPHBIX PAaCTeHHH. PONIb CeNeKIMM B CO3MAHUU COPTOB PACTEHHH M MOPOJ
*UBOTHBIX. Copr, Topozaa, INTaMM. 3aKOH TOMOJOTHYECKHX pSIOB B HACIEACTBEHHONM W3MEHYMBOCTH
H.J. BaBuiioBa, ero 3HaueHHe TS CEIEKIIMOHHOH PaOOTHI.

Mertonsl ceneKIMOHHOH padoThl. VICKyCCTBEHHBIH OTOOP: MacCOBBIA W WHAWBUIYaJIbHBIA. DTallbl KOMOWHA-
OUOHHOM ceneKuuu. McnpITanue mpou3BOAUTENEH 0 MOTOMCTBY. OTOOp MO TEHOTHITY C ITOMOIIBIO OLEHKH
(heHOTHITa TOTOMCTBA U OTOOP O TEHOTHITY ¢ IoMoIbo aHam3a JHK.
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HCKyCCTBeHHI:IfI MYTAreHe3 Kaxk MEeToa CeNIeKIIMOHHOMN paGOTI)I. PanuanvoHHBIN U1 XUMHUYECKUI MYTAareHes3 Kak
HCTOYHUK MYTaHI/Iﬁ Y KyJIbTYPHBIX (1)OpM OpraHn3MoB. Hcnonb3oBaHue reHOMHOTO pP€aAaKTHUPOBAHUA U METO 0B
peKOMGI/IHaHTHLIX I[HK JUIA TTIOTYYCHUSI UCXOOHOI 0 MaTepualia Ajisl CCJICKIUU.

[Nonyuenne nonuruionioB. BHyTprBUmOBas ruOpum3anys. BIM3KopoACTBEHHOE CKpEIMBaHHWE, WM MHOPHIMHT.
HeponcTBeHHOE CKpeliBaHye, M ayTOPUIMHT. [ eTeposuc U ero npryarHEL. Mcronp30BaHue reTepo3rca B CeNeKLHH.
Otpanénnas rubpumzaius. [Ipeononenne Oecruioaust MEXBUIOBBIX THOPUIOB. JIOCTIDKEHUS CENIEKIIMM PacTeHUiT 1
YKUBOTHBIX

3.7

OOBEKTHI, UCMONB3yeMble B OHOTEXHOJOTHM, — KJIETOUHbIE U TKAHEBBIC KYJIBTYPbl, MUKPOOPTaHH3MBI, HX
XapaKTepUCTHKA. TpaJuilOHHAas OMOTEXHOJIOTHA: XJeOoIedeHue, IMONyYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJENHE. Mukpobuoorinueckuii cuate3. OObeKTh MUKPOOHOTIOrnueckrux Texuonoruii. IlponsBoactso Oenka,
AMHHOKHUCIIOT 1 BUTAMHUHOB. I/ICKyCCTBeHHOG OIJIOAOTBOPECHHE. PeKOHCprKHI/ISI HﬁHemeTOK 1 KIIOHUPOBAHHUE
KMBOTHBIX. MeTO] TpaHCIIIAHTAIUH SIJIEp KIICTOK.

XpoMocOMHasl M T'€HHasi WH)XXeHepHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JHK. ocTmkeHuss U MEPCIEKTHBBI XPOMOCOMHOM M TeHHOH HMHXeHepuH. MequIuHCKHE OMOTEeXHOJIOTHH.
Wcnonb3oBaHue CTBOJIOBBIX KJIETOK

CucremMa 1 MHOrooOpasue OpraHM4eckoro Mupa

4.1

buonornueckoe pazHooOpasue opraHusmos. CoBpeMeHHas CHCTeMa opraHudeckoro mupa. [IpuHIUMMIBI Kmac-
cudukanuy oprann3MoB. OCHOBHBIE CHCTEMAaTHUCCKHUE TPYIIITBI OPTaHNU3MOB.

Oco0eHHOCTH CTPOSHHSI M SKU3HEICATEIFHOCTH OJHOKJICTOUHBIX OpraHu3MoB. Bakrepuu, apxew, OTHOKIE-
TOYHBIC TPUOBI, OZHOKJIETOYHBIC BOIOPOCIH, APYrHe HpOTHCTHL. KomoHWanbHBIE OpraHu3MBL. JIBHXKeHHE
OIHOKJICTOYHBIX OPraHU3MOB: aMEOONIHOE, )KIYTHKOBOES, PECHUIHOE. 3aIIUTa Y OXHOKIETOYHBIX OPraHM3MOB.
PazapaxumMocTh y OTHOKIIETOYHBIX OPraHU3MOB. TaKCHCHI

4.2

MHorokneTounbie pacTeHus. B3anMocBs3p yacTeil MHOTOKIIETOYHOTO OpraHn3Ma. TKaHd, OPraHbl U CUCTEMBbI
OpraHOB MHOTOKJIETOYHOrO opranu3ma. Opranusm Kak equHoe menoe. TkaHu pacteHuil. TUTIBI pacTUTETBHBIX
TKaHeW: oOpa3oBaTenbHasi, MOKPOBHAS, MPOBOMAIIAS, OCHOBHAs, MexaHmueckas. OCOOCHHOCTH CTPOCHUS,
(hYHKIMIA ¥ pacCTIONIOKEHHUS TKAaHEH B OpraHax pacTeHUH

4.3

BereraTuBHble 1 TeHepaTHUBHBIE OpraHbl pacTeHnid. OyHKIMKA OpraHoOB M CHCTeM OpranoB. Kapkac pacteHui.
JBIDKCHHE MHOTOKJICTOYHBIX pPACTEHHH: TPONMM3MBI M HacTHW. llorjomeHwe BOABI, YIJIEKHCIOrOo rasa u
MUHEpaIbHBIX BeHIecTB pacTeHusMH. [lpixanme pacrermid. [Iuddys3ms razoB depe3 MOBEPXHOCTH KIIETKH.
TpancropTHBIE CUCTEMBI pacTeHUH. Brienenne y pactenuii. 3ammra y MHOTOKJIETOYHBIX pacTenni. KyTtukyma.
CpencTBa macCUBHOM M XUMHUYECKOH 3aIUThl. DUTOHIIIBI.

PasnmpaxumocTs U perymsiuus y opraHu3MoB. Pa3fapakuMOCTh M PEryJssius Y MHOTOKJIETOYHBIX pacTeHHil.
PocrtoBrle BemiecTBa 1 X 3HaYCHHE

4.5

MHOrokIeTouHbIe )KUBOTHBIE. B3aMOCBs3b YacTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHCTEMBI
OpPraHOB MHOTOKJIETOYHOro opranu3ma. OpraHu3Mm Kak enuHoe wLesnoe. ['omeocrta3. TkaHU XKUBOTHBIX M
YeJoBeKa. THIBI JKUBOTHBIX TKAHEH: SIUTENHANbHAS, COCIMHUTENbHAS, MBIIIeUHas, HepBHAsL. OCOOEHHOCTH
cTpoeHHst, GYHKIHIA 1 PACIIONIOKEHHS TKAaHEH B OpraHax >KUBOTHBIX M YEJIOBEKA

4.6

Oprasbl ¥ CHCTEMBI OpPraHOB JKMBOTHBIX. DYHKIMM OpraHOB M crucTeM opraHoB. Omopa Tena OpraHU3MOB.
CKerneTsl OTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIH 1 BHyTpeHHUH cKkelneT. CTpOeHUE U THUTIBI
COCITMHEHUS KOCTEM.

HBI/I)KGHI/IC MHOI'OKJICTOYHBIX JKMBOTHBIX. [IuTanue xuBoTHBIX. I[InTanne mMO3BOHOYHBIX JKUBOTHBIX. I[I)IX&HH@
JKUBOTHEIX. KoxkHOE JAbIXaHUC. )Ka6epHoe U JIETOYHOE JIbIXaHHUE.

ﬂLIXaHI/Ie ITIO3BOHOYHBIX )KUBOTHBIX. 3BOJ’I}OI_II/IOHHOC YCIOXHCHHUE CTPOCHU A JIETKUX TTO3BOHOYHBIX )KUBOTHBIX.
ﬂLIXaTeHLHafI cucTeMa 4YelnoBeka. MeXaHu3M BEHTHJISLMHU JIETKUX Yy OTUll U MIJICKOIMUTAOIIHNX. TpchnopT
BCIICCTB

Y OpraHmnu3smMoB. TpchnopT BCIICCTB Y )XUBOTHBIX. KpOBeHOCHafI cucteMa u e€ OpraHbl. KpOBCHOCHaS[ CUCTCMaA
IIO3BOHOYHBIX >KMBOTHBbIX. prrI/I KpOBOO6paHICHI/I$I. 3BOJ’I}OIII/IOHHI)IC YCIOXKXHEHUA CTPOCHUSA KpOBeHOCHOI\/'I
CHUCTEMBI TTO3BOHOYHBIX *KHUBOTHBIX. BbljiesieHue Yy OpraHnu3MoOB. Bruinenenue Y KUBOTHBIX. COKpaTI/ITCHLHLIe
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BaKYyOJIHU. OpFaHI)I BBIACIICHUA. CBsI3b IOJIOCTH TEIIA C KpOBCHOCHOI‘/'I U BBIACIUTEILHON ccTeMaMu. Boijienenue
Yy NO3BOHOYHBIX )KUBOTHBIX. 3aHII/ITa Y MHOT'OKJIETOYHBIX )KUBOTHBIX. HOKpOBI)I 1 UX IIPOU3BOJHBIC.

PaSI{pa)KI/IMOCTI) U peryjianus 'y OpraHu3mosB. PaSIlpa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPraHU3MOB. Takcuchl.
PaSI{pa)KI/IMOCTL U peryiiaiuua y MHOT'OKJIICTOYHBIX paCTeHHﬁ. PocroBbie BCHICCTBA U UX 3HAYCHUC.

HepBHafI CUCTEMA U pe(l)J'ICKTOpHaSI peryidanusa y MHOT'OKJIIETOYHBIX )KUBOTHBIX. HepBHaSI crucTtemMa U e€ OTIebl.
3BOJ'HOHI/IOHH06 YCIIOXKHCHHUE CTPOCHU A HepBHOﬁ CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputMoB u nporpamMMm I 3(h(EeKTMBHOM (DYHKIMOHAIBHOM aHHOTalUM T'€HOMOB,
TPaHCKPUIITOMOB, TPOTEOMOB, META00IOMOB MUKPOOPT'aHU3MOB, PACTEHHH, )KUBOTHBIX 1 YETOBEKA

OpFaHI/ISM YECJIOBCKA U €ro 3J0POBLC

5.1

OpraHbsl U CHUCTEMBI OpraHoB uenoBeka. OTIeNbl TOIOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Peduekc u
peduiektopHas ayra. besycioBHbie U ycroBHBIE pediekchl. ['yMopanbHas peryasius U SHAOKPUHHAS CUCTEMa
JKUBOTHBIX M 4yeyioBeka. JKene3bl 3HIOKPUHHOM CHCTEMBI U UX TOpMOHHI. [leiicTBue ropMoHOB. B3anmocss3b
HEPBHOI 1 SHJIOKPHUHHOM cucteM. [ unoranamo-runodusapHas cucrema. Pediekc u pediexkropnas ayra. besyc-
JIOBHBIE M YCIIOBHBIE pedIieKch
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3anmra opraHu3Ma or OosesHeil. MIMMyHHas cucrema uyesnoBeka. KileTOUHBIH M TyMOpaabHBI HMMYHHTET.
Bpoxxnéunsiit, mpuoOpeTeéHHbIi crieruduyeckuii *UMMYHUTET. Teoprs KIIOHATIbHO-CEJIEKTUBHOIO UMMYHHTETA
(IT.2pnux, ®.M.bepnet, C.Tonerasa). BocnanutenbHbIE OTBETHI OpraHu3MOB. PoJib BpOKIEHHOT0 MMMYHHTETA
B Pa3BUTHH CHCTEMHBIX 3a00IeBaHMIA
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KpoBenocHast cuctema u e€ opransl. Cepjiie, KpOBEHOCHBIE COCY/BI M KpoBb. Kpyru kpoBoobparienus. Pabora
cepana u e€ perysius

54

Hpixanme demoBeka. [luddysus ra3oB uepe3 IMOBEpXHOCTh KICTKH. JIpIXxaTenpHash cuUCTeMa dYeTIOBEKa.
JpIxatenpHas MOBepXHOCTh. Perymsinus neixanus. JprxaTenbHpie 00bEMBI

5.5

[MumeBaputensHas cucrema uenosBeka. OThenbl NUILEBAapUTENBHOro Tpakra. IluiieBapuTenbHbIE KENe3bl.
BHyTpunonocTHOE U BHYTPUKIETOUHOE UIIIEBAPEHHE

5.6

[MokpoBsl U ux mpousBogHble. Opranbl BbAeieHus. [loukn. CrpoeHne W (YHKIIMOHHpPOBAaHHWE HEPpOHA.
OunbpTpanus, ceKpenus 1 00paTHOE BCachIBaHHE KaK MEXaHU3MBI Pa0OTHl OpraHoB BelAeneHMs. OOpa3oBaHue
MOYH y YEIOBEKa

5.7

JIBmkeHne 4yenmoBeka: MblliedHas cucrteMa. CKeJeTHbIC MBIIMIBI U UX padoTa. CTpOCHUE U THITBI COSTMHCHHUS
KOCTeH

Teopwust aBomonnu. Pa3Butue xxu3an Ha 3emiie

6.1

OpomonnonHas teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb 1 HAy4YHAs JesITeIhb-
HocTh Y. /lapBuHa.

Hemwxymue cuimbl sBomonuu BunoB mo Y. JlappuHy (BBICOKAss MHTEHCHBHOCTh Pa3MHOXKEHHS OpPraHHU3MOB,
HACIIeICTBEHHAs! N3MEHUNBOCTh, OOpb0a 3a CYIIeCTBOBAaHNE, CCTECTBCHHBIM U HCKYCCTBEHHBIH 0TOOD).

Odopmitenne cuaTeTHUecKord Teopun 3Bomonuu (CTD). HeiitpamsHas Teopus sBomonuu. CoBpeMeHHas
SBOJIFOI[OHHAS OHOIOTHsl. 3HAUEHHE BOFOIIMOHHOM TeoprH B HOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHbBI
Mupa

6.2

[Monmynauus xak 3M€MeHTapHas eIuHULa 3BOMOLUH. COBpPEMEHHbIE METO/bI OLIEHKH I'€HETHYECKOro Pa3Ho-
o0pasus u CTPYKTYpHl HOmysiuil. V3MeHeHne reHo(oHIa MOMyIsIud KaK 3JIEMEHTAPHOE JBONIONMOHHOE
siBJIeHUE. 3aKOH reHeTnyeckoro paBHoBecus k. Xapau, B. Balin6epra.

OneMeHTapHBIE (HaKTOPHI (IBMKYIIME CHIIBI) SBOMIONMU. MyTannoHHBINH mporiecc. KomMOMHATHBHAST M3MEH-
9uBOCTh. J[peiid reHoB — cirydaifHble HEHAPABICHHBIE U3MEHEHHUS YacTOT ajuieield B MOmyIsinusax. Dddekr
ocHoBaTens. Murpamuu. M3omsanus momymsiiuii: reorpaduyeckas (MpocTpaHCTBEHHAs), OMONOTHYECKAst
(penponyKTUBHAs).
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EcrecTtBeHHBII 0TOOp — HampaBistonuil akTop BoIOIMU. DOPMBI €CTECTBEHHOr0 0TOOpa: ABMXKYIIUI, cTa-
OuIM3NpYOILU, pa3pbIBaroIui (Au3pynTuBHLIA). [TonoBoit oTOOp.

HpI/ICHOCO6J'IeHHOCTI) OpraHu3MoOB KaK pE3yjIibTaT MHUKPO3BOJIIOIUU. Bo3HukHOBeHNE HpI/ICHOC06J'IeHI/II71
Yy OpraHu3MoOB. ApOMOp(l)OZ%I)I n yuayoagamnTamnuu. HpI/IMepLI HpI/ICHOCOGHGHI/Iﬁ Yy OpraHnu3MoB. OTHOCHTEIIBHOCTD
HpI/ICHOCO6J'IeHHOCTI/I OpPraHu3MoOB.

Bup, ero kpurepuu u ctpykrypa. BunooOpazoBaHue kak pe3ynbTaT MUKPOIBOIIONKH. M30msmuns — Kimo4eBoi
¢aktop BumoobpasoBanus. IlyTu U crmocoObl BUAO0Opa3oBaHUS: ajulonaTpuueckoe (reorpagpuieckoe),
CHMIIATPHUECKOe (IKOJIIOTHYECKOE), «MTHOBEHHOE» (HONUILIONIU3alus, ruOpumusanus). JIuTeapHOCTh
3BOJIIOLIMOHHBIX IIPOLIECCOB.

MexaHHU3MBI (POPMUPOBAHUS OMOTOTHYECKOT0 Pa3HO00pa3Hs.
Ponpb »BOMIOLIMOHHOM OHONOIHM B pa3pabOTKe HAYIHBIX METOIOB COXpaHEHUs] OMopa3sHOoOpasus. MUKPO3IBO-

JIFOIMSI M KODBOJTIOLMS TTAPA3UTOB M UX X035ieB. MexaHU3Mbl (DOPMHUPOBAHUS YCTOHUYMBOCTH K aHTHOHOTHKAM U
croco0bl 6OPHOEI ¢ Hel

6.3

MeToapl M3ydeHHS MAaKpOIBONIONHHU. [lalleOHTOJIOTHYECKHE METONIbl HM3y4YeHHs SBoNouuu. llepexomnHble
(hopMBI 1 PUITOTEHETUYECKHE PSAJIBI OPTraHU3MOB.

Buoreorpaduueckre meronbl uzyueHus: sBomtoiuu. CpaBHeHHe (BIopbl U (QayHbl MaTEpPUKOB U OCTPOBOB.
Buoreorpaduueckue obnactu 3emiu. BUuapl-oHIEMUKH U PEITUKTHI.

OMOPHOIOrHYECKHE B CPABHUTEIHHO-MOP(OIOTHICCKIE METOIBI U3yUICHUS SBOIIOINHA. | eHeTHIecKrne Mexa-
HU3MbI JBOJIIOLIMM OHTOI€HE3a U IIOSABJIEHMS SBOJIOLMOHHBIX HOBLIECTB. ['OMOJIOrMYHBIE M aHAJOIMYHBIE
opransl. PynuMeHTapHbIE OpraHbl M aTaBU3MBL. MOJEKYIIPHO-TCHETHUECKHE, OMOXUMHUYCCKHE M MaTeMa-
TUYECKUE METOAbl Mu3ydeHus H3Boirouuu. ['omonoruusbie reHbl. COBpEeMEHHbIE METOIbl IOCTPOEHUS
(PUITOTCHETHYECKHX JICPEBHEB.

XpOMOCOMHBIG MyTallky U 9BOJIFOIUA I'€HOMOB.

OO0mue 3aKOHOMEpPHOCTH (MpaBmia) 3BOMONHHA. HeoOpaTUMOCTh 3BONIONMH. AJANTUBHAS —paTUaIds.
HepaBHOMEPHOCTH TEMIIOB IBOJIOIHH

6.4

Hayunbie THITOTE3bI MPOUCXOXKIICHUS KU3HN Ha 3emile. AOHoreHe3 u naHcrnepmus. JloHay4IHbIE MpecTaBIie-
HUS O 3apOKICHUW SKU3HHM (KpearnoHm3M). [WmoTe3a MOCTOSHHOTO camO3aposKACHUS XHU3HH U €€ Ompo-
Beprkenue onbitamu . Pemu, JI. Ciamutanmanu, JI. [Tacrepa. [IponcxoskieHHE )KU3HU H aCTPOOHOIOTHS.

OCHOBHBIE 3Tambl HEOpraHWYecKod HBomonnu. [lmanerapHast (TeoJOrMYecKas) DSBONIOMUS. XUMHYECKas
3BOIIONMS. AOWOTCHHBIN CHHTE3 OpraHUYecKuX BelecTB u3 Heopranmdeckux. OmbiT C. Mumiepa u I'. FOpu.
OO0pa3oBanue ToaMMepoB U3 MoHoMepoB. KoamepBatHas rumore3a A.M. Omapuna, TUmoTe3a MEPBUYHOTO
oyneoHa JIx. XonzaelHa, reHeTndyeckast runore3a I'. Mémrepa. Pu6osumsr (T. Uek) u runoresa «mupa PHK»
V. I'mnbepra. ®opmupoBanre MeMOpaH W BOSHUKHOBEHHE MPOTOKIETKH.

Ucropus 3eminu u meronsl €€ u3ydenus. Vckonaemple OpraHndeckue OCTaTKU. [ €0XpOHONOrus U €€ METO/BI.
OTHOCHTENBHAS U a0COMIOTHASI TEOXPOHONIOTHS. ['e0XpOHOIOrIYecKast IIKANA: S0HEL, OPBI, HEPHOIBI, HTIOXH.

HavanpHble 3Tanbsl opraHuyeckoi sBonounu. IlosBaeHne U 3BOMIOLMA MEPBBIX KIETOK. DBOJIOLUSA MeTalo-
nmu3Ma. BosHukHOBeHHE TepBBIX dKocucTeM. CoBpeMEHHBIE MUKPOOHBIC OMOIUIEHKH KaK aHAJIOT MEpPBBHIX Ha
3emute coobmectB. CTpoMaTonuThl. [IpokapHOTHl U DYKapUOTHL

HpOI/ICXO)K,I[eHI/Ie 9YKapuoT (CI/IM6I/IOFCHC3). 9BOJ’IIOI_[I/IOHHOG IPOHUCXOKACHHUE BHPYCOB. HpOI/ICXO)KZ[CHI/Ie
MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HUKHOBEHHE OCHOBHBIX TpylIl MHOT'OKJICTOYHBIX OPraHu3MOB.
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OCHOBHBIE JTAITbI BOJIOIMHU BEICIINX pacTeHuil. OcHOBHBIE apoMopd 036l pacTeHUi. BrIxon pacTenuii Ha cymry.
[TosiBiieHUE CIOPOBBIX PAaCTeHUI U 3aBoeBaHHe UMU CyId. CeMeHHbIe pacTeHus. [Ipoucxoxk aeHue 1BETKOBbIX
pacTeHuil.

OCHOBHBIE 3Tambl 3BOJIOIMU JKUBOTHOrO Mupa. OCHOBHblEe apoMopdo3bl XMBOTHBIX. Bennckas ¢ayHa.
KemOpuiickuil B3pbIB — MOSBICHHUE COBPEMEHHBIX THUINOB. llepBhle XOpaoBbIe >XKHBOTHbIE. JKu3HB B BOZE.
OBorro1ys Mo3BoHOYHBIX. [Iponcxoxnenue ampuoduit u pentunuii. [IponcxosxxaeHne MICKOIUTAIONIUX U ITHUIL.
[punun xmoyeBoro apoMopdoza. OcBoeHue 6eCrI03BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PasBuTHe xu3HU Ha 3eMile 10 dpaM U MEepUOoJaM: apXeid, MPoTepo30H, Maneo30i, Me30301, kKaitHo30i. O0mas
XapaKTEpUCTHKA KIMMAaTa M TeOJOrMYecKHX MporeccoB. IlosBIeHHEe U paclBET XapaKTEPHBIX OPraHU3MOB.
YrneobpazoBaHueE: €ro YCIOBUS U BIMSHUE HA Ta30BBI COCTaB aTMOC(hEpHI.

MaccoBrie BbIMHPAHUSA — OKOJIOTHUYCCKHUE KPU3UCHI IIPOLIJIOTO. HpI/I‘lI/IHLI " CJIICACTBHUA MAaCCOBBIX BbIMHpaHHﬁ.
CoBpeMEHHBIH IKOJIOTHIECKUI KPH3HC, €T0 OCOOCHHOCTH

6.5

Paznens! 1 3aaun aHTPONONOrHH. MeTonbl aHTporoaorui. CTaHOBJICHUE MPEICTABICHUN O IMPOUCXOXKICHUH
yenoBeka. CoBpeMEHHBIEC HAYYHBIC TEOPHH.

CxoncTBO 4esoBeKa ¢ ;KUBOTHbIMU. CHCTEMaTHYECKOE MOJI0KEHUE YestoBeka. CBUIETENLCTBA CXOACTBA YEIIO-
BEKa C >XMBOTHBIMH: CPAaBHHUTEIBHO-MOP(OIOTHYECKUE, AMOPHUOIOTHYECKUE, (HU3HUO0IOr0-OMOXUMHYECKUE,
nosesieHuYeckue. OTIINYMS YETI0BEKa OT )KUBOTHBIX. [IpsMOX0KIEHNE U KOMILJIEKC CBA3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTHe rosioBHOro Mo3ra U BTOpOii CUTHaJIbHOM CUCTEMBI.

JBwxymue cubl (akTophl) aHTpONOreHe3a: Ouonorndyeckue, conranbHpie. COOTHOIIEHNUE OMOIIOTHYSCKUX U
COLIMANBHBIX (PAKTOPOB B aHTPOIOI'eHE3e.

OcHOBHBIE CTaJMU AHTPOIIOTeHEe3a. ABCTPAJIONUTEKH — JBYHOTHE MPEKU Jrofer. UemoBek yMmenbli, nepBbie
M3TOTOBIICHUS OPYIHH Tpyaa. YeaoBek MpsMOXOSIIUI U IIEPBBINA BBIXOJ JIFOJICH 3a mpenenbl Adpuku. Uenosek
reIeIbOePrcKriA — OOIIUH TPEIOK HEaHIEPTAIbCKOTO YEIOBEKa M YellOBeKa pasyMHoOro. YeloBek HeaHIep-
TaTbCKAW KaK BHUJ JIIOAEW XOJIIOAHOTO KiIMMarta. YeloBeK pa3yMHBINM COBPEMEHHOrO THIIA, IEHHUCOBCKHUI
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeaenaMu A(QprKH.

DBOIIOIHS COBPEMEHHOT0 YelloBeKa. EcTeCTBeHHBII 0TOOP B MOMYJISAIUAX YeIOBeKa. MyTaIllMOHHBIN TIPOIIecc
u nonmumophusM. [lomynsamuonnsie BOMHEI, Apeli TeHOB, MUTPaLUsI U «3(PQEKT OCHOBATEsD» B MOITYJISLIUSIX
COBPEMEHHOT0 YEIOBEKa.

Yenoseueckue packl. [lonstre o pace. bonbIime packl: eBporieoniHas (eBpasuiickas), aBCTpaIo-HETPOUTHAS
(oKxBaTOpHaIbHAS ), MOHTOJIONIHAS (a3UaTCKO-aMepUKaHCKast). BpeMs u myTH pacceneHust 4elloBeKa 1o IJIaHeTe.
EnnnuctBo genoBedeckux pac. Hayunast HecocTosTenpHOCT pacu3Ma. [IprcmocobmeHHOCTh YeTIoBeKa K pa3HBIM
YCIIOBHSIM OKpYXarolield cpeapl. Biwsaue reorpadudeckoil cpembl W japeiia reHoB Ha MOPQOIOTHIO U
(hM3HOIIOTHIO YeIOBEKa

OKOCHCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Pazgensl u 3aga4n SKOJIOTHH. CBSI3b DKOJIOTHH C APpyruMHd HAYKaMH.

Meronsr skomorun. [loneBbie HaOmIOmeHMS. DKCIEPUMEHTHl B JKOJIOTHMHU: TPHPONHBIE W JAOOpaTOpHEIE.
MonenupoBaHue B 9KOJIOTHH. MOHHTOPHHT OKPYKAIOIIECH Cpeibl: JIOKATbHBIN, peTHOHATBHBIA U TJI00aTbHBIA

7.2

Okonormyeckue (HakTOpel W 3aKOHOMEPHOCTH WX JeiicTBus. Kiraccumdukammsi 3KOIOrHYecKHX (HaKTOPOB:
abuoTudeckue, OMOTHYECKIE, aHTPOIIOreHHbIe. O0IIIe 3aKOHOMEPHOCTH JIEHCTBUS KOIOTHIECKUX (PaKTOPOB.
[paBuno muammyma (K. Hnpenrens, FO. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTCHOOMOHTHBIC
OpraHU3MBl.
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Aobunotnyeckue Gaxkropbl. CBET Kak IKOJIOTHYecKUi (akTop. JleificTBre pa3HbIX Y4aCTKOB COTHEYHOTI'O CIIEKTpa
Ha OpraHU3Mbl. DKOJOTMYECKUE IPYIIbl PACTCHUN M >KMBOTHBIX IO OTHOLIEHUIO K cBeTy. CUTHalIbHAsL POJIb
ceta. DoTonepuoau3M.

Temmepatypa kak »kojoruueckuii axrop. JleficTBHMe TeMiepaTypsl Ha OpraHu3Mbl. [loWKHIIOTEpMHBIE
Y TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIC U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxnocTh kak 3konorudeckuit axrop. Ilpucrnocobienus pacTeHuit K moiepkaHnio BoJHoro dananca. Kiac-
cu(uKanus pacTeHUi 10 OTHOLIECHUIO K Boje. IIpucrnocoOneHus KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl 0OOMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHAs, TIyOMHHAs IOJIIOYBEHHAS,
BHYTpHOpraHu3MeHHas. OU3NKO-XMMUYECKHE OCOOCHHOCTH cpell OOMTaHus opraHu3MoB. lIpucrmocoGueHust
OPraHU3MOB K XH3HU B pa3HbIX Cpeaax.

Bronorndeckue putmsl. BHemHie 1 BHyTpeHHUE puTMBL. CyTOUHBIE U TOAWYHBIE PUTMBIL. [Iprcroco0neHHOCTh
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HU.

JKusnennsie ¢popmbl opraHu3moB. llorsTre o xu3HeHHOU (Qopme. JKnuzHEeHHbIE (OPMBI pacTeHUN: NEPEBBS,
KyCTapHUKH, KYCTapHHYKH, MHOTOJICTHHE TPaBHl, OAHOJETHHE TpaBbl. JKU3HEHHBIC (OPMBI >XKMBOTHBIX:
THIPOOHOHTHI, TEOOMOHTEI, a3p0OHOHTHEI. OCOOCHHOCTH CTPOSHHSI U 00pa3a KHU3HH.

Brotnueckue pakTopsl. Buabl 6HoTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHINS, XUITHUYECTBO, CAMOMO3 M €ro
dopmbl. [lapasutusMm, koomeparusi, MyTyaJn3M, KOMMEHCAIU3M (KBapTUPAaHTCTBO, HaxjeOHH4YecTBO). He-
TpoduUeckue B3auMOJCHCTBUs (Tonndeckue, popudeckue, padbpuueckue). 3HaYeHUE OMOTHUYECKHX B3aMMO-
JNCHCTBHIA JJIs CYIIECTBOBAHMSI OPraHU3MOB B cpenie oouTanus. [IpuHIMIT KOHKYPEHTHOTO HCKITIOYECHHUS

13

DKOJIOTHYECKHE  XApaKTePUCTUKH  TOmyjasiumd. [lomyssiumst kak — OWonorudeckass — cucrema. Ponb
HEOJTHOPOJHOCTH CPeJibl, PU3NIECKUX OaphepoB U 0COOCHHOCTEH OMOIOrHH BUIOB B JOPMUPOBAHUH IIPOCTPAH-
CTBEHHOM CTPYKTYpBbI momyJisiiiuii. OCHOBHbIE OKA3aTeNN MOMYJISIMN: YACICHHOCTh, INIOTHOCTh, BO3PAcTHAS U
MOJIOBasi CTPYKTYpPa, POKAAEMOCTh, IPHPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHS.

Okosoruyeckast CTpykTypa nomyiasnuu. OLleHKa 4YMCIEHHOCTH MOonyssiuuy. JuHamuka nomyisuuu U e€
perynsanus. buoruueckuil moreHuuan nomyiasuud. MonenupoBaHue IMHaAMMKHM nomynsuud. Kpusble pocra
YHCICHHOCTH TONysiund. KprBble BBDKHBaHUS. Perynsmus 4ncIeHHOCTH TOMySIUNA: poib (PakTopos,
3aBHCSIINX M HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTHUYECKIE CTPaTeruyl BUIOB (1- 1 K-cTparerun).

[TonsiTe 00 SKoNIOrMYecKON HuIe BUaa. MectooOuTaHue. MHOroMepHash MOJETh 3KOJOTMYSCKONH HUIIN
Jx .M. Xatunncona. Pa3mepsl skonornyeckor HUIM. [loTeHnnanbpHas U peaqn3oBaHHAS HULLIH.

Bun xak cucrema nomyssituii. Apeansl BU0B. BUIbI M MX )KM3HEHHBIE CTPATETWH. 3aKOHOMEPHOCTH TIOBEICHHUS
¥ MUTPANWN KUBOTHBIX. bronorndeckre WHBa3Wu 9y KePOTHBIX BHIOB

7.4

CoobmecTBa opraHu3MoB. broneHos u ero cTpykrypa. CBs3u MEXIy OpraHu3MaMH B OHOIIEHO03e. DKOCHCTEMA
Kak oTkpbITas cuctema (A.J[x. Tencnn). OyHKIIMOHATBHBIE OJOKH OPraHU3MOB B DKOCHCTEME: ITPOTYIICHTEHI,
KOHCYMEHTHI, penyleHTHl. Tpoduueckue ypoBHH. Tpoduueckme menm u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 MBI B 3kocucTeMax. KpyroBopoT BelecTB U MOTOK YJHEPTUU B IKOCUCTEME.

OCHOBHEIE MTOKa3aTeNN IKOCHCTEMBI. brioMacca 1 mpogyKuus. DKOIOTHIECKHE MTUPaMHUIBI YHCelT, OMOMAcCHl U
SHEPIrUH.

HampaBneHnsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIecCuu. [lepBUYHBIC W BTOPHYHBIC CYKIIECCHH M UX
MIPUYUHEL. AHTPOIIOTeHHBIE BO3ICHCTBIUS Ha CyKieccuu. KimMakcHoe coobmiecTBo. bropa3nooOpasue i momHoTa
KPyTOBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.
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HpHpOI[HI)Ie OKOCHUCTCMBI. AHTpOHOFeHHBIe OKOCUCTCMBI. AI‘pOSKOCI/ICTCMa. ArpoueHos. Paznuuus MEXIAY
AHTPOIIOTCHHBbIMHA U IPUPOAHBIMUA 9KOCUCTEMAMMU.

YpboskocucTembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa u dayHa. CHHaHTponmM3anus
ropozckoii (ayHsl. buonorndeckoe U X03giiCTBEHHOE 3Ha4YEeHHE arpoO3KOCHCTEM M ypOO’KOCHUCTEM. 3aKOHO-
MepHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aMMOICHCTBHI OpraHM3MOB B 9KOCHCTEMaX.

HepeHOC OHEPIruu M BCIIECTB MCKAY CMCKHBIMU OKOCHCTEMAMU. Y CcTOMYnBOCTh OpraHn3mMos, HOHyJ'[SIHI/Iﬁ
1 OKOCHUCTEM B YCJIOBUAX €CTCCTBCHHLIX U dHTPOIIOI'CHHBIX BO3ACHCTBUIH

7.5

Buocdepa — obmeruanerapHas obonouka 3eMii, TAE CYIIECTBYET WJIM CYIIECTBOBajla JKU3Hb. YUEHUE
B.U. Bepnazckoro o 6uoctepe. Obmactu 6uocdeps! u e€ cocras. XKupoe BemiectBo Onochepsl U ero ¢ yHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouochepbl. OcobeHHOCTH OMochepbl Kak TI00aTbHOW JKOCHCTEMBI.
Junammuueckoe paBHOBecue B Omocdepe. KpyroBoporsl BemiecTB M OMOreOXMMHUYECKHE IUKIBI (YTIeposa,
a3ora). PUTMHYHOCTS siBNEHUI B 6uocdepe.

3onansHOCTE OMocdepsl. IlonsTue o 6uome. OCHOBHBIC OMOMBI CYIIH: TYHJAPA, XBOHHEBIC JIeCa, CMEIIAHHBIC
U IIUPOKOJTUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, TyCTHIHM, TPOIUYECCKUE Jieca, BBHICOKOrophs. Kimmar, pacTtu-

TENBHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.

CtpyKTypa 1 QyHKIHS KHBBIX CHCTEM, OIICHKA MX PECypCHOro NoTeHnnana u 6nochepHbIX QyHKINiT

1.6

DKoJlornyeckne KpU3uChl U MX MpUIrHbEL. Bo3elicTBre denoBeka Ha Ouocdepy. 3arpsa3HeHre BO3AyIIHON cpe-
nel. OxpaHa Bo3ayxa. 3arps3HeHue BogHoW cpeapl. OXxpaHa BOAHBIX pecypcoB. Pazpymenne moussl. OxpaHa
[IOYBEHHBIX pecypcoB. VI3MeHeHue kiumara.

AHTpOITOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U JKUBOTHBIA Mup. OXpaHa pacTUTEIHHOTO U YKUBOTHOT'O MUPA.
OcCHOBHBIC TPUHIOMIBI OXpaHbl mpuponsl. KpacHsle xauru. Oco0o oxpaHseMble NPHPOAHBIE TEPPHUTOPUU
(OOIIT). Boranuueckue cajpl U 300JI0THUECKUE TTAPKH.

OCHOBHbIE IIPUHIIMIIBI YCTOWYHNBOIO PA3BUTHUS YEIOBEUECTBA M IPUPOABL. PaliioHa bHOe TPUPOIOIIONb30BaHUE
¥ COXpaHEHHE OMOJIOTHYECKOro pa3Hoo0pasus 3eMitn
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