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MNOACHUTEJIbHAS 3AITUCKA

[Iporpamma mo yuyebnomy mpenmery "buomorus" (mamee - Ouosiorus) Ha ypOBHE
cpeaHero od1ero oopa3zoBanus pa3padoTaHa Ha ocHOBe DeepabHOTO 3akoHa 0T 29.12.2012
No 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®Deneparun», ®I'OC COO, Konneniuu
npenofaBaHus y4eOHOTO mpeameTra «buOOTHA» M OCHOBHBIX MOJIOKEHUN (eaepanbHOn
paboueit mporpaMMbl BOCITUTAHUS.

VYuebubii npenMer «buonorusi» yriayonéHHoro ypoBHs u3zyueHus (10—11 kmaccer)
ABJISIETCS] OTHUM U3 KOMIIOHEHTOB MpeIMETHOM 0071acTh « ECTECTBEHHO-HAYYHBIE IPEIMETH.
Cornacuo mnonoxenusim ®I'OC COO npodwibHbIe yueOHBIE MPEAMETHI, M3ydaeMmble Ha
yIIyOJIEHHOM YPOBHE, SBISIIOTCA crocoboMm muddepennuanuu oOydeHUST Ha ypOBHE
cpenHero oOmiero oOpa3oBaHHs M TPU3BaHBl 00ECIEYUTh MPEEMCTBEHHOCTbh MEXKIY
OCHOBHBIM OOILIMM, CpEJHUM OOIIMM, CPEAHUM MNPOPECCUOHANIBHBIM U  BBICIIUM
oOpa3zoBanreM. B To >xe Bpemsi KaxAbli U3 ATUX Y4EOHBIX MPEAMETOB JOJIKEH OBbITh
OPUEHTHPOBAH Ha TMPUOPUTETHOE pEIIEHUE OOpa30BaTENbHBIX, BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 337a4, CBA3aHHBIX ¢ MpodopUeHTAIEeN 00yUaroMXCcs U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM 00JaCTH HAyYHOTO 3HAHMS, CBS3aHHOTO C OMOJIOTHEH, MEAUIIMHOM,
AKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6bHomy npeamety "buonorus" ga€t npeacTaBieHue o 1ENH U 3a/1a4ax
u3ydeHus ydeOHoro mpeamera «buonorus» Ha yryOn€HHOM ypOBHE, ONpEnEssieT
oOsi3aTenbHOE (MHBApPMAHTHOE) MPEIMETHOE COJAEpKAHHUE, €ro CTPYKTYpUPOBaHHE IIO
pazenam M TemaM, pacopelesieHue IO KiaccaMm, PEKOMEHAYET TOCIe0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro marepuala ¢ YYETOM MEXIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKHM y4eOHOTo Mpoliecca, BO3pacTHBIX 0COOeHHOCTel oOydvaronuxcs. B mporpamme mo
OMOJIOTHH peaTu30BaH MPUHIUI MPEEeMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMU Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHus, Onaromapsi 4eMy MPOCMATPUBAECTCS HAIMPaBICHHOCTh Ha
noclyieytoniee pa3BUuTue OUOJOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHYECKOTO MBIILIEHUS, MPEACTABICHUA O
3I0pOBOM 00pa3e *KU3HU, Ha BOCIIUTaHHE OEPEKHOTO OTHOIICHHUS K OKPYXKAIOIIeH MpUpoTHON
cpene. B mporpamMMe mo OuonoruM Takke MOKa3aHbl BO3MOXHOCTH YYEOHOTO MpeaMeTa
«buonorus» B peammszanuu TpeboBanuit ®I'OC COO K mnaHUPyeMbIM JUYHOCTHBIM,
METanpeJMETHbIM U MPEAMETHBIM pe3yJibTaTaM 00y4YeHUusi U B (POPMHUPOBAHMU OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIILHON JESITENIbHOCTH OOYYaloIIMXCSd MO OCBOEHHUIO COJEpHKAHUS
OMoJOTHYECKOTO 00pa3oBaHMs HA YPOBHE CPEIHETO 00IIero 00pa3oBaHusI.

YueOuslit npeamet «buonorusy» Ha ypoBHE cpeqHero o0miero o0pa3oBaHus 3aBepiiaeT
Oounonoruyeckoe oOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HA paCUIMpEHHE U YyTiyOieHue
3HAHUI 00yYarolMXCs O )KUBOU MPHUPOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH PA3BUTHSI, TEHETUKHU, CEJIEKIIUU, OMOTEXHOJIOTUH, SBOJTIOLIUOHHOTO
YUYEHUS U 3KOJIOTHH.

N3ydenne yuebHOTO npenmera «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHUPOBAHO
Ha MOJIFOTOBKY 00YYaIOIIMXCS K MOCIEAYIOEMY MOJyYeHHIO OMOJIOTHYECKOT0 00pa3oBaHus
B BYy3aX W OpraHu3anusax cpeaHero mnpodeccruoHambHOro obOpazoBaHusi. OCHOBY €ro
COJIEp)KaHUsl COCTABIIAECT CHCTEMa OWOJIOTUYECKUX 3HAHUHM, MOJNYYEHHBIX MPU W3YYCHUU



00y4YaroIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3/leioB OHOJIOTMHM Ha YpPOBHE
OCHOBHOTO 001Iero odpazoBanusi, B 10—11 kimaccax 3Tu 3HaHHS MONMy4yaroT pa3Butue. Tak,
pacHIMpeHbl W yIiyOJieHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KMBOTHBIX, Tpubax,
OakTepusiX, OpraHu3Me 4YeJOBeKa, OOIIUX 3aKOHOMEPHOCTSIX J>KU3HH, JAOMOJIHHUTEIbHO
BKJIFOUCHBI OHMOJIOTUYECKHUE CBEACHUS MPUKIATHOTO M TMOMCKOBOTO XapakTepa, KOTOpPHIE
MO’KHO HCIIOJIb30BaTh KaK OPUEHTHPHI JJIsI MOCIENYIOIEero Beioopa npodeccun. Bozmorkna
TaK>Ke UHTerparys OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TTOJTyYEeHHBIMU
00y4YarouMMuUCcs PU U3y4eHUH (PU3UKH, XUMUHU, Teorpapuu 1 MaTeMaTHKU.

CrpykTypa mnporpammbl 1o ydeOHoMy mnpenmety '"buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M BOJIOINMOHHBIN MOIXO0bI K W3ydeHnto O6uonoruu. CoriiacHO UM, U3y4aroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTepHBIC [JIsi JKUBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3alliM, 3BOJIOLUHU OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHUS OUOIOTHYECKOTO
pazHooOpasus miaHeTsl. Tak, B 10 kjacce U3ydaroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOU
Ouosorun, SMOPUOJIOTUHA U OMOJIOTHH PAa3BUTHSI, TCHETUKU U CEJICKITNH, OMOTEXHOJIOTHH U
CUHTETHUYECKOM OMOJIOTUH, aKTYJTM3UPYIOTCS 3HAHUS 00yJarOIIUX CS 10 00TaHUKE, 300JI0THH,
aHaToMuu, ¢pu3nonoruu yeiaoseka. B 11 kimacce uzydaroTcst 3BOJIIOIUOHHOE YUYEHUE, OCHOBBI
AKOJIOTMH M YUeHHEe 0 buocdepe.

VYyeOuniii mpeamer «buonorus» npu3BaH 00€CEUUTh OCBOEHUE OOYYAOIIMMUCS
OMOJIOTUYECKNX TEOPUW W 3aKOHOB, WJCH, MPUHIUIIOB W TMPABWI, JISKAINUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, 3HAHUN O CTPOCHHH, MHOTOOOpa3UH U
OCOOEHHOCTSIX KIJIETKH, OpTaHu3Ma, MOIMYJISIUU, OUOIEH03a, SKOCUCTEMbI, O BBIJAIOIIUXCS
HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX MCCIIEI0BAHUIX B OMOJIOTHH, MPUKIIAIHBIX aClIEKTax
OMOJIOTUYECKUX 3HAHUHU. [{71s1 pa3BUTHS U OAJIEp KaHUs UHTEepeca 00yUdaromuxcs K OUoI0ruu
HapsAy CO 3HAYUTEIIbHBIM 00hEMOM TEOPETUIECKOTO MaTepraja B COAEPKaHUH TIPOTPAMMBbI
Mo OMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W PA3BUTHS TOW WU
MHOM o0nacTy OUOJOrMU, BKJIAJOM OTEUYECTBEHHBIX U 3apyOECKHBIX YUEHBIX B pELICHUE
BaXHEUIIMX OMOJIOTHYECKUX U DKOJOTUYECKHUX MTPOOIEeM.

[ens n3ydenust yaeOHoro npeamera « buosmorus» Ha yriryOJIEHHOM YPOBHE — OBJIAJICHUE
OOyJaroNMMUCS 3HAHUSMHU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHU3allud JKUBBIX CHUCTEM
pPa3HOTO paHTra W TPHOOPETCHHE YMEHHU WCIOJIb30BaTh 3TH 3HAHUS B (HOPMHPOBAHUU
UHTEpECa K oOmnpenenéHHON o0JacTu MpodecCHOHANLHON AesTENbHOCTH, CBSI3aHHOM C
Ouonorven, WM K BbIOOPY Y4eOHOTro 3aBelCHHs [JIsl MPOAOKEHHS OHUOJIOTrHYEeCcCKOTO
oOpa3oBaHMs.

JlocTikenue 1emm u3ydeHus: yaeOHoro npeameta « buosorusy Ha yriryOJI€HHOM YPOBHE
00ecreunBaeTcsl peuIeHUEM CIIEIYIOIUX 3a1a4:

OCBOCHHME OOYy4YalOIIUMHUCS CUCTEMBI OWOJOTMYECKHMX 3HAHMUNA: OO0 OCHOBHBIX
OMOJIOTUYECKHUX TEOPHSIX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpPaBUIIAX,
COCTAaBIISIFOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KApTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOCHHOCTSAX OMOJIOTHUECKUX CHCTEM (KJIETKA, OPTaHU3M, TIOMYJISIU S, BUI,
ouoreorieHo3, 6uocdepa); 0 BBIIAIONIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOTHH,



O3HAKOMJICHHE  OOydYaromuxcss ¢  METOJaMU TIO3HAHUS  JKUBOM  MPHPOJIBL:
UCCIICZIOBATEILCKUMU METOJIaMH  OMOJIOTHMYECKUX HAayK (MOJEKYJSIpHOW U KICTOYHON
Ouo0THH, SMOPHOJIOTHH U OMOJIOTUU PAa3BUTHS, TCHETUKH U CEJEKINH, OMOTEXHOJIIOTUU U
CUHTETUYECKON OHOJIOTHH, TaJICOHTOJIOTHH, OHKOJIOTHH); METOAaMH CaMOCTOSATEIHHOTO
MPOBEACHHS OMOJIOTMYECKUX HCCIEAOBaHUI B JlabopaTopuu W B mpupone (HabmomeHwue,
U3MEpEeHHE, SKCTIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYaIONIMMHUCS YMEHUSIMHU: CaMOCTOSITEIbHO HaXOIUTh, AaHAJIU3UPOBATh U
UCTIONB30BaTh  OHMOJNOTMYECKyl0  HH(OpMAIHNIO; MOJB30BaThCS  OMOJOTUYECKOU
TEPMHUHOJIOTHEH W CUMBOJIMKOW; YCTaHAaBIMBATh CBSI3b MEXKAY pPa3BUTHEM OHOJIOTUU |
COIMATEHO-9)KOHOMUYECKAMHU U JKOJIOTHYESCKHMH TPOOIeMaMu YeIIOBEUECTBA; OIICHUBATH
MOCJIC/ICTBUSL CBOEU JEATEIBHOCTH IO OTHOILICHUIO K OKPYXAKUIEW MNPUPOSHOM Cpene,
COOCTBEHHOMY 3JIOPOBBIO M 3JIOPOBBIO OKPY’KAIOIIUX JIFOJIeH; 0OOCHOBBIBATh M COONIOATH
Mepbl MPOPHUIAKTUKH WHQPEKIMOHHBIX 3a00JIeBaHUM, MpaBWIa IMOBEACHUS B TPUPOJE U
oOecrnieueHrss 0€30MacCHOCTH COOCTBEHHOM KU3HEEATEIbHOCTH B UPE3BBIYAMHBIX CUTYAIHIX
MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHUS
B 00J1acTH OMOJIOTHH;

pa3BUTHE Y 00YJAIOIINUXCS MHTEIUIEKTyJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B ITpoIiecce
3HaKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU HCCIIEIOBAHUSIMU B OMOJIOTHH,
pelaeMbIMH €10 poOieMaMu, METOI0IOTHEN OHMOJIOTHYECKOTO UCCIIEIOBAHMS, TIPOBEICHHUS
IKCIIEPUMEHTAIBHBIX HUCCIICAOBAHUM, DPEHICHUS OWOJOTWYECKHX 3a1ad, MOJEITHPOBAHUS
OHMOJIOTMYECKHX O0OBEKTOB H MPOIIECCOB;

BOCTIUTaHHE y O0yYaroIIUXCsl ICHHOCTHOTO OTHOIICHHSI K dKUBOW MPUPOJIE B IIETIOM U K
OTIENbHBIM €€ OOBeKTaM W SIBICHUAM; (OPMHUPOBAHHE SKOJIOTHUECKOH, T€HETUYECKOU
IPaMOTHOCTH, OOIIEH KyJbTYPHI TOBEIEHNS B MPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYIHBIX
3HAHUM;

npuodpeTeHune 00yJaroIUMUCS KOMIIETEHTHOCTH B parroHaIbHOM
IPUPOIOTIONH30BAHUH  (COONMIOCHNE TIPaBWJ TOBEJACHHUS B TIPUPOJIE, OXpPaHbl BHUIOB,
9KOCHCTEM, OUOChepbl), COXPAHEHUH COOCTBEHHOTO 370POBBS U 370POBBS OKPYKAIOIIUX
moaeit (cobmogeHuss mep mnpodunakTukd 3a0oneBaHUi, oOecredyeHne Oe30MacHOCTH
KU3HENIEATSIILHOCTU B UPE3BBIUANHBIX CUTYAIHSIX MMPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HCIIOJIH30BAHMS OMOJIOTUYECKUX 3HAHUA U YMEHHU B TTIOBCETHEBHOM JKHU3HH,

CO3/IaHME€ YCJIOBUH JUIsi OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHCS WHIWBUIYAJTLHON
00pa30BaTeNbHON TPAEKTOPHUH, CHOCOOCTBYIOUIEH MOCIEAyOIEMYy MpOo(hecCHOHATbHOMY
CaMOOIIPENICIICHNIO, B COOTBETCTBHH C MHIUBUAYyILHBIMA MHTEPECAMHU M MOTPEOHOCTIMU
perroHa.

OO1mee 9nCI0 4acoB, OTBEJCHHBIX HA WM3y4YCHHE OMOJIOTHHM Ha YIIIyOJICHHOM YpOBHE
cpeaHero oOmiero oopaszoBanusi, coctaBisieT 204 ydaca: B 10 kimacce — 102 yaca (3 yaca B
Henemo), B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).

OTO6op opram3anMoHHBIX (GOPM, METOJOB U CPEACTB OOyYECHHS OHOJIOTHH
OCYIIECTBIISICTCS ¢ YUETOM CHIEIIM(PHUKHU €TO COJEPKaHUs i HAIIPABICHHOCTH Ha MPOJODKCHHE
OHMOJIOTHMYECKOro 00pa3oBaHUsl B OPTaHU3AIMAX CPEIHEro MPo(ecCHOHAIBHOTO U BBICIIETO
oOpa3oBaHHs.



OO0s13aTENBHBIM YCIOBHEM MPU 00YUEHUN OMOJIOTUU HA YIIyOJIEHHOM YPOBHE SIBISETCS
MpOBEJEHUE JIAOOPATOPHBIX M MpaKkTUYeCKuX pador. Takxke ywacThe 0Oyd4arommxcs B
BBIMOJIHEHUH TPOEKTHBIX M Y4€OHO-UCCIIEOBATEIbCKUX pabdOT, TeMaTHKa KOTOPBIX
OIpE/EIAETCSl YUUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX DPECYPCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

Hcnons3oBanue obopynoBanus 1eHTpa «Touka pocta» mpu peanuzanuu gaHHon OII
MO3BOJISIET CO3/1aTh YCIOBUS:

*  JUIs paCUIMPEHUs COAEPKAaHUS MIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHNUS;

* s TOBBIIIEHHS IO3HABATEIbHOM AKTUBHOCTU OOYYaOLIUXCS B €CTECTBEHHO-
Hay4YHOU 00JaCTH;

* ns pPa3BUTHS JIMYHOCTH peOeHKa B Tmpolecce oO0yuyeHHs OWOJNIOrHH, €ro
crocoOHoCTEH, (HOPMHUPOBAHMSI U YJOBJIETBOPEHMS COLMAIBHO 3HAUYMMBIX HHTEPECOB U
OTpeOHOCTEH;

 nans paboTBl C OJAPEHHBIMU UIKOJBHUKAMH, OPraHU3allid WX pPa3BUTHS B
pa3INyYHbIX 00JacTIX 00pa30BaTENbHOM, TBOPUECKOMN NEATEIHHOCTH.

[Tpumensst 1udpoBbie J1abopaTOPpUM HaA YpOKax OMOJOrMM, YYAIIUECS CMOTYT
BBINIOJHUTh MHOKECTBO JIAOOPATOPHBIX PabOT M 3KCIEPUMEHTOB MO MPOTrPaMME OCHOBHOU
IIKOJIB.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue MpPOrpaMMbl, BBIJACICHHOE KYPCUBOM, HE BXOIAUT B IPOBEPKY
rocyJiapcTBeHHo# utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas Ononorus — KOMIUIEKCHas Hayka. KpaTkas nucropus pa3Butust OHOJIOTUH.
buonornueckne Hayku u u3ydaemble UMU TpoOiembl. DyHIaMeHTaIbHbIE, TPUKIATHBIC U
MOMCKOBbIE HAYYHBIE UCCIEIOBAaHUS B OMOJIOTUU.

3HaueHue OMoJIOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTHUHBI
mupa. Ilpodeccun, cBa3aHHble c Ouojorueil. 3HaueHHWE OHOJIOTUM B MPAKTUUECKOU
NEATEIPHOCTH YEJIOBEKA: MEAULMHE, CEJIbCKOM XO3SIMCTBE, MPOMBIIUICHHOCTH, OXpaHe
IPUPOJIBI.

JdeMoHcTpanuu

[ToptpeTnl: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapsun, Y. ['apseii,
I'. Mennens, B. U. Bepnaackuu, W. I1. [TaBnos, U. 1. Meunukos, H. 1. BaBunos, H. B.
Tumodees-Pecosckmii, /. Yorcon, @. Kpuk, /I. K. bensies.

Tabnuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTUMH HayKamm», «Cuctema OMOIOTHYECKUX
HAyK».

Tema 2. )KuBble cUCTeMbI U X U3yYeHHUE

JKuBpie cucTteMbl Kak mpeaMeT wu3ydeHus Ouosoruu. CBONCTBAa >KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTAaBa, JUCKPETHOCTh UM  LEJIOCTHOCTh, CIIOXKHOCTb U
YHOOPSIAOUYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTAHU3alMs, CaMOBOCIIPOU3BEIECHUE,
pPa3apaxkUMOCTh, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHm3amnuy >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpTaHWU3MEHHBINA,  TOMYJSIIIMOHHO-BUIOBOM,  IKOCUCTEMHBIM  (OMOTCOIEHOTUYECKUA),
ouocdepubiit. [Iponecchl, mporucxoAsuIve B )KUBbIX cucTeMax. OCHOBHbIE IPU3HAKH KUBOTO.
Kuznsb kak popma cymiectBoBaHusi Matepuu. Hayku, n3ydaronine >kMBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3alyu.

N3yuenune xuBbIX cructeM. MeTonbl Ononorudeckoil Hayku. Habmonenue, namepenue,
JKCIIEPUMEHT, CUCTEMAaTHU3alus, MeTaaHanu3. lloHATME O 3aBUCMMOM M HE3aBUCUMOM
nepeMeHHo. IInanupoBanue skcnepumenta. I[loctaHoBka M mposepka rumorte3. Hynepas
runore3a. [lonsarue BbIOOpKM U €€ JOCTOBEpHOCTh. Pa3zdpoc B OMOJIOrMUECKMX JaHHBIX.
OueHka JTOCTOBEPHOCTU TMOJYYEHHBIX pe3yJbTaToB. [IpUUYMHBI UCKakeHUsS pe3yJbTaTOB
skcriepumeHTa. [loHsATHE CTATUCTUYECKOTO TECTa.

JlemoHCcTpanun

Tabmuupbl U cxembl: «OCHOBHBIE TPHU3HAKK KU3HW», «bHonormyeckue cucremsl»,
«CBoiiCTBa KHBOM Marepum», «YPOBHU OpraHU3alUMU KUBOW NpUPOAb», «CTpoeHHe
KUBOTHOU KJIETKW», « TKaHU KUBOTHBIX», «CHUCTEMBI OPTAHOB YEJIOBEUECKOTO OPTaHU3May,
«buoreonenos», «buocdepar, «MeToabl N3yUEHUS KUBOM IPUPOIBD.



O6opynoBanme: mnabopaTopHOoe 00OpymOBaHME IS TIPOBEACHHUS HAOJIOJCHUH,
MU3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTnueckasi padora «/crnonp30BaHne pa3InyHbIX METOJOB MPU U3yYEHUU JKUBBIX
CUCTEMY.

Tema 3. buoJsiorust KJIeTKu

Knetka — cTpykTypHO-(yHKIIMOHATBHAS €IUHULIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KIJIETOYHOU TEOPHHU.

Meronbl MOJEKYJSIPHOM W KJIETOYHOW OWOJOTMU: MHKPOCKOIHMS, XpomaTtorpadus,
anekTpodope3, METOJ MEYEHbIX aToMOB, Au(depeHlrnanbHoe UEeHTpU(yrupoBaHue,
KyJbTUBUPOBAHUE KIIETOK. M3yueHue (huxcuposannvix Kiemox. IAEKTPOHHAS MUKPOCKOIIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnuips! 1 cxembl: «CBETOBOW MUKPOCKOID), « NEKTPOHHBIA MUKPOCKOI, «lcTopus
Pa3BUTHS METOIOB MUKPOCKOIIHMY.

OO6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaThl PACTUTENbHBIX, )KUBOTHBIX U
OaKTepraNIbHBIX KIETOK.

I[IpakTnyeckas padora «lI3ydyenne MeToA0B KJIETOUHOM Omosoruu (xpomartorpadus,
anekTpodopes, auddepenunanbHoe neHTpudyrupoanue, [1L[P)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKAN COCTAB KJIETKHA. Makpo-, MUKPO- U yJIbTPAMUKPOAJIEMEHThI. Boma u eé
pOJIb KaK paCTBOPUTEIS], PEAr€HTA, YUaCTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYJIISLINH.
MunepanbHble BEILECTBA KJIETKH, UX OHWONOrMyeckas pojib. Pojlb KaTHOHOB M aHHOHOB B
KJIETKE.

Opranuyeckne  BellecTBA  KJIETKH.  buojornueckue  mojJuMmepbl.  benkmu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€KOBOM MoseKybl. [lepBuuHas cTpykTypa
Oenka, menTuaHas CBsI3b. BTOpuuHas, TpeTuuHasi, 4eTBEpTUUHAA CTPYKTYyphl. JleHatypanus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckne Gpyukmun 0emkoB. [Ipuonai.

VYrieBoapl. MoHOCaxapuibl, AMCaxapuibl, OJIUrocaxapupl U nonucaxapuasl. OOmmin
IUIaH CTPOCHUS W (PUBMKO-XMMUYECKHE CBOMCTBa YIJIEBOAOB. buonorumdeckue (QpyHKIUU
YTJIEBOJIOB.

Jluunael.  T'mapodunbHO-rUapOodoOHBIE  cBoiicTBa. Krnaccudukamuss — AUNHUIOB.
Tpurnuuepunsi, dochonunuabl, BOCKH, cTepouabl. buonormueckue (yHKIUU JUMTUAOB.
OO6mue cBoiicTBa OMOIOTHYECKUX MEMOpPAH — TEKYy4eCTb, CITIOCOOHOCTh K CAMO3aMbIKAHMIO,
NOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Crpoenune HykinenHoBbix KuciaoT. HykimeoTubl.
[Mpunuun kommiementapuoctH. [lpasuno Yaprapda. Crpykrypa JJHK — nBoiinas cnupans.
Mectonaxoxaenue u ouonorunueckue pynkunu JJHK. Buasr PHK. ®ynkunu PHK B knetke.

Crtpoenue moisekyasl AT®. Makpospruueckue cBsizu B Moiiekyjde ATO.
buonornueckue dynkuuun AT®. BoccTaHOBIIEHHbIE MEPEHOCUUKHU, UX (QYHKIHUU B KIIETKE.



Ipyeue wyxneozuompugocghamor (HT®). CexBenupoBanue JIHK. Memoowi eenomuxu,
MPAHCKPUNIMOMUKU, RPOMEOMUKU.

CrpykTypHast OuoJyiorus: OMOXUMHYECKHE U OMO(pU3NUECKHUE UCCIIEOBaHMsI COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJIEKYN. Moodenuposanue cmpykmypol u @YHKYUl
ouomonexyn u ux komniexcos. Komnvromepuwiii ouzaun u opeaHuieckull cunmes 6UoMoeKy
U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toptperst: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep,
C. IIpy3unep.

Huarpammel: «PacnpeneneHne XMMHYECKMX JJEMEHTOB B HEXHWBOW MPUPOLAE»,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEY.

TaOmunpsl u cxemsl: «Ilepuonuueckas TabiuIa XMMUYECKUX 3JIEMEHTOBY», « CTpoeHHE
MOJIEKYJIBI BOJBI», «BemiectBa B cocraBe OpraHu3MoB», «CTpOoe€HHE MOJIEKYJIbl Oenkay,
«CTpyKTypbl 0€TKOBOI MOJIEKYbI», «CTpoeHHEe MOJIEKY YIIIeBOAOBY, «CTpOSHHE MOJIEKYJI
munuaoBy, «HykinenHoBble KUCIOTHDY, « CTpoeHrne MosieKyJibl ATOy.

OO6opynoBanue: XuMHUYECKas OCya U 000pyA0BaHHE.

JlabopaTopHasi pabora «OOHapyxeHHE OETIKOB C OMOILBIO KAUE€CTBEHHBIX PEAKLIUI».

JlabopaTopnas pa6ora «VccienoBanne HyKJI€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOB.

Tema 5. CTpoeHue 1 pYHKIHMH KICTKH

Tunsl keToK: 3yKapuoTHueckas u npokapuornyeckas. CTpyKTypHO-(DyHKIIMOHAIBHBIE
o0pa3oBaHUs KIETKHU.

CrpoeHue mnpokapuoTHueckoil kieTku. Kinetounas creHka Oakrepuil M apxeil.
OcoOeHHOCTH CTPOEHHS TreTepOTPO(HOM U aBTOTPOPHOM MPOKAPUOTHUUECKUX KIETOK. MecTo
U POJIb IPOKAPUOT B OMOIICHO3AX.

CrpoeHue u (YHKIMOHHUPOBAHHME 3ByKapUOTHUYeCKOM KieTku. IlnazmaTuueckas
memOpaHa (1uiazmanemma). CTpykTypa mjia3MaTuyeckoil MemMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 IUIa3MaTHUECKyl0 MeMOpaHy: mnaccuBHBI (nuddysus, oOneru€éHnas auddysus),
aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TpaHcnopT). IloaynpoHunaeMocTh
MeMOpanbl. PaGoTa HaTpuii-kanueBOoro Hacoca. ODHIOIMTO3: MHHOIUTO3, (aroiuros.
Ok3ouuro3. Kierounas crenka. CTpykTypa U QyHKINHU KIETOUHOM CTEHKU PACTEHUM, TpUOOB.

[Muronna3zma. I{uto3oab. Llurockener. JIBmkeHue nurtomiaasMbl. OpraHoubl KIETKH.
OnHoMeMOpaHHBIE OpraHOWIbI KJIETKW: HHAomiasMmaTudeckas cetb (OIIC), ammapar
["oab1Ku, TU30COMBI, MX CTpoeHHE U QyHKLINU. B3auMoCBsI3b 0JHOMEMOPAHHBIX OPTaHOUI0B
kieTku. CTpoeHue rpaHyJsIpHOTO peTukyiayma. Mexanusm nanpasnenus deaxos ¢ IIIC.
CuHte3 pacTBOpuUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. I'nmaakuil (arpaHyssipHBI)
sHAOIUIa3MaTHUeCKuid  peTukyinyMmM. CekperopHas  (QyHKUus  anmapata [ OJIbIKH.
Moougukayus denxos 6 annapame I onvoorcu. Copmuposka benkog 6 annapame I 0onvodxcu.
Tpancnopt BemecTs B kieTke. Bakyonu pacTutenpHbIX Ki1eTOK. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMbl KJIETKU: MHUTOXOHAPUH, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuil u naacmuo. Cumouoecenes (K.C. Mepeocrkosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIUM MHUTOXOHAPUNA W TulacTui. llepBuuHbIE, BTOPUYHBIE U CJIOXHBIC IUIACTUIBI



(OTOCHHTE3UPYIOIIUX SYKapUOT. XJIOPOMJIACTBI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICHINX
pacTeHUU.

Hemem0OpanHbie opranouisl ki1eTku CTpoeHne U PyHKINY HEMEMOpPaHHBIX OPTaHOUI0B
KieTku. Pubocombl. [lpomeosxcymounvie guramenmoi. MuxpodunaMeHTbl. AKkmuHosble
Muxkpoguiamenmol. MpIIEUHBbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMBIULEYHBIX KIIEMOK.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHHE W JBHKEHHE KI'YTHKOB W PECHUYEK.
Mukpotpy6ouku U TOILJIA3MBbl. LlenTpuons. benku, accoyuuposantvle c
MUKpoguiamenmamu u Mukpompyobouxamu. Momopuvie 6enxu.

SAnpo. Obonouka siapa, XpoOMaTHH, KapuoIia3Ma, sJIpbILIKY, UX CTPOCHUE U (DYHKLUU.
SAnepuslii 6enkoBsIif MaTpuke. [IpocTpancTBEHHOE paCHONI0KEHUE XPOMOCOM B HHTEPHA3ZHOM
anpe. Jyxpomamun u cemepoxpomamun. benku XxpomaTuHa — TUCTOHBL. /[unamuxa s0epHou
060110uKku 6 Mumose. floepnuvlii mpancnopm.

Kierounsle BikmroueHus. CpaBHUTENbHAS  XapAaKTEPUCTHKA KIETOK  JYKapHUOT
(pacTuTenbHOM, KUBOTHOM, TPHOHOIN).

JleMmoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

TaOmunsl u cxeMbl: «CTpoeHHE SYKapHUOTHUECKOM KIETKW», «CTpoeHue >KMBOTHOU
KIeTkn», «CTpoeHHME pacTUTENbHOM KIETKHW», «CTpoeHne MHUTOXOHIApUW», «Sapoy,
«CTpoeHre NPOKapUOTUYECKON KIIETKI.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKPOMpENapaTbhl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepHaIbHbIX KIETOK.

JladoparopHast padoTa «/3yueHue CTpoeHus KJIETOK Pa3JIuYHbIX OPraHU3MOB.

IpakTnueckasi padora «3yueHue cBOMCTB KJIETOUHONH MeMOpaHbD.

JlaboparopHnasi padora «JccnenoBanue asmMon3a 1 Jemia3Moiin3a B paCTUTEIbHBIX
KJIETKAX).

IIpakTuyeckas padora «l3yueHue JBIIKEHUS LUATOIUIA3MBI B  PACTUTENBHBIX
KJIETKAX).

Tema 6. O0MeH BellecTB M NPeBpallleHUE JHEPrUM B KJIeTKe

ACCUMWIISIINS ¥ TUCCUMUIISILIAS — ABE CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIH U TeTepoTpOPHBIA. VYdUacTue KHCIOpOoAa B OOMEHHBIX IpoOIEccax.
OHepretudeckoe obOecredeHne kieTku: mnpespameHue AT® B 0oOMEHHBIX IpoLeccax.
@depMeHTaTUBHBIA XapaKTep peakluil KJIETOYHOro Meradbonausma. @epMeHThl, UX CTPOEHHE,
cBoiicTBa U MexaHu3M fAeiictBus. Kodepmentsl. OTinuns GepMEeHTOB OT HEOPraHUYECKHX
KaTtaau3aTopoB. benku-akTuBaTopel H  OENKU-UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH
(epMEHTATUBHBIX PEAKLUI OT pa3InYHbIX (PAKTOPOB.

IIepBHUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DoToCuHTE3. AHOKCUCEHHbIU U
oxkcuzeenHvll omocunmesz y oOaxkmeputi. Ceemocobuparowue nueMeHmvl U nUSMeHmbl
peaxkyuonHozo yenmpa. Ponpb xmopomnacto B mporecce porocunre3a. CBeToBasi 1 TEMHOBAs
bazer. Pomoovixanue, Cs., Cy. u CAM-munvt pomocurnmesa. [IponykTuBHOCTH (DOTOCHUHTE3A.
BnusiHue pa3nuyHbix pakTOpoB HA CKOPOCTh (OTOCUHTE3A. 3HAUEHHUE (DOTOCHHTESA.

XeMmocuHTe3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPULUPYIOLIUE
OaxTepuu, xkene300aKTepun, cepoOaKkTepuu, BOAOPOIHbIE OaKTepuu. 3HAUEHUE XEMOCHHTE3A.



AHaspobHbIe oprann3Mbl. Buasl Opoxxenus. [IpoxykTel Op0oskeHUs U UX UCTOIb30BaHUE
YeJI0BEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHUA M BO30YIUTEIN
00JIe3HEeH.

AspoOHbIE OpraHU3Mbl. JTalbl SHEPreTUYECKOro oomMeHa. [1oAroToBUTENbHBINA ATAIl.
['mukonmn3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3bI.

buonornueckoe okuciaeHne, WM KJIETOYHOE AbIXaHue. POJIbp MUTOXOHIpHIA B IpOLIECCax
ouonoruyeckoro okuciaeHus. Luknnueckue peakuuu. OkucnurensHoe GpochopunrpoBanue.
OHepeuss memopannozo epaduenma npomono8. Cunmez ATD: paboma npomonnou ATD-
cunmasvl. IlpeumyiiectBa a’poOHOro mnyTH OOMEHa BEIIECTB TNepell AaHA’POOHBIM.
O} dekTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JemMoHCcTpanun

[Toptperst: JIk. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr u cxembr: «PoTtocuHTE3», «IHEpreTudeckuii oOMen», «buocunres Gemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHme: CBETOBON MUKPOCKOII, 000PYAOBAHHE ISl TPUTOTOBJICHHSI TOCTOSTHHBIX
Y BPEMEHHBIX MUKPONpPENapaToB.

Jlabopatopnasi padora «/3yueHue KaTaqmuTUYECKOM aKTUBHOCTU (pepMeHTOB (Ha
MIPUMEpPE aMHJIa3bl UIIM KaTalasbl)y.

JlabopaTopnass paGora «/3ydyenue (epMEHTATUBHOIO pacIleIUICHUs] MNepoKCUaa
BOJOPOJa B PACTUTEIIbHBIX U )KUBOTHBIX KIETKAX).

JladopaTtopnasi pa6otra «CpaBHeHHE MPOIIECCOB (OTOCUHTE3A U XEMOCUHTE3AY.

JlabopaTtopnasi pa6ota «CpaBHEHHE MPOIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. Hacaencrsennass uHpopManus U peajnusanus e€ B KiIeTKe

Peakuuu MmatpuyHoro cuHTe3a. [[puHIMN KOMIUIEMEHTAPHOCTH B PEAKIIUSX MATPUYHOTO
cuHTe3a. Peanmuzanus HacienctBeHHON uHMOpManuu. ['eHeTHYeCKUil KOJA, €ro CBOMCTBA.
Tpanckpunius — Marpuusblii cuaTe3 PHK. [IpuHIUIIBI TPAaHCKPUNIIIUK: KOMILIEMEHTAPHOCTD,
AHTUNAPAJUIENBHOCTh,  ACUMMETPUYHOCTb. Cospesanue  mampuunvix  PHK 6
aykapuomuyeckou kiemxke. Hexooupyrowue PHK.

Tpancmsanus u e€ stansl. Yuactue TpancnopTHeix PHK B OnocunTese 6enka. Y cnoBus
ouocunTe3a 6enka. KogupoBanue aMMHOKUCIOT. Posib pubocom B OMocHHTE3e OerKa.

Cogpemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzaiysi reHoMa y IpOKapuoT U
9yKapuoT. Perynsuus akTMBHOCTH T€HOB y MpokapHoT. ['unotesa onepona (. XKakoo, XK.
Mano). Monexynapuvie mexanusmol dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu  pabomwsl eeHos. Perymsius oOMEHHBIX MpolleccoB B kieTke. Kiierounbii
rOMEOCTa3.

Bupycsl — HekeTouHble (POPMBI KU3HHU U 00JIUTraTHbIEe Tapa3uThl. CTpoeHUe NPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. JKuznenuwiti yukn /JHK-codeparcawjux
gupycos, PHK-codepocawux eupycos, 6axmepuogazos. ObpamHnas mpaHCKpunyus,
pesepmasa, unmezpasda.

Bupycheie 3abosieBaHus uenoBeKa, JKUBOTHBIX, pactenuir. CIINJ, COVID-19,
COIMAJTBHBIC U MEAUITMTHCKUAE TPOOTIEMBI.



buoungpopmamura: unmeepayus u aumanuz obonvwux maccusos («bigdatay)
CMPYKMYpHuIX  Ouonocuyeckux oauuvix. Hanomexnonoeuu 6 oOuonocuu u meouyume.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpersr: H. K. Konsuos, /. 1. IBanoBckuid.

Tabmumert u  cxemsl: «buocunrtes Oenka», «l'eHetmueckuit kom», «Bupycs»,
«bakrepuodarmny.

IIpakTnueckast padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’KuzHeHHbIH HUKJI KJICTKH

Knerounslii 1uki, ero mepuonbl u peryisuus. Marepdasza u muto3. OcoOeHHOCTH
IpoleccoB, mpoTekarommx B uHTepdaze. IloaroroBka KIETKM K JICICHHIO.
[IpecunteTnyeckuii  (MOCTMUTOTUYECKUN), CHUHTETHUYECKUH U  MOCTCUHTETUYECKHUH
(IPeMUTOTHUYECKHI ) TEpUOIbI UHTEP(A3BI.

Marpuunbii  cunte3 JHK — pemmkanms. [lpuHnuner  permmkanum  JITHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUNApajUIeNbHOCTh. MexaHu3m
perumkaunn  JJHK. Xpomocomel. Ctpoenne xpomocoM. TenoMmepel u  TenoMepasa.
XPpOMOCOMHBIN HA0OP KJIETKU — KapUOTHIL. JIUTIITOMAHBIN U ralIOuAHBIN HAOOPhI XpOMOCOM.
["'omosiornunsie XpoMocoMbl. [10J0BbIE XPOMOCOMBI.

Jenenne kiaeTku — MuTo3. CTaauu MHUTO3a U MPOUCXOASIINE B HUX MNPOUECCHI. THIIbI
MuTO3a. KaprnokuHes n IUTOKMHE3. bHOI0rnyeckoe 3Ha4eHne MUTO3A.

Perynsuust MUTOTHYECKOTO LMKIA KIeTkd. [Iporpammupyemas kietouHas rudenb —
aronTo3.

Knerounoe  da1po, XpoMOCOMBI,  (PYHKIIMOHAJIbHAasi  TFeHOMHUKA.  Mexanusmuol
npoaugepayuu, oughgepenyuposku, cmapenus u eubeiu kiemox. «l{ugposas xnemray —
ououngopmamuueckue mooeau GYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmuubl U cxembl: «KU3HEHHBIN LUK KIETKW», «Muto3y», «CTpoeHne XpoMOCOMY,
«Permmkanus JIHK».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KJIeTKax KOpEeIIKa
TyKay.

JlaGopaTopHasi padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JladopaTtopuasi pabora «HaOmonenue Muto3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue opraHu3smMoB. OIHOKJIETOYHBIC, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUST U SKU3HEACSATEIBHOCTH OJHOKIETOYHBIX OPTraHU3MOB.
baktepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHbIE BOJOPOCIH, JPYTHE MPOTUCTHI.
KosionnanbHble OpraHU3MBl.

B3anmocCBsA3p yacTeld MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U CHCTEMBI
opranoB. OpraHusM Kak eIuHoe 1enoe. ['omeocras.



Tkanu pactenmii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, IOKPOBHAs,
MPOBOJAIIAsA, OCHOBHAsI, MexaHHueckas. OCOOEHHOCTH CTpOoeHUS, GYHKIUI U PACTIONOKEHUS
TKaHEW B OPraHaxX pacTCHUU.

TkaHu KUBOTHBIX M 4YEJNOBEKA. THUMObl JKUBOTHBIX TKAHEW: OJNUTEIUAIbHAS,
COEMHUTENbHAS, MbIIlIeYHAsI, HepBHAs. OCOOEHHOCTH CTPOEHUS, PYHKIMI U paCIOIOKEHUS
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHbIE W TE€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U YenoBeka. DyHKIMU OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranu3smMoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX >KMUBOTHBIX. HapyHblii W BHyTpeHHHI ckener. CTpOe€HHWE W THIIbI
COEAUHEHNS KOCTEN.

JIBukeHue opraHu3MoB. J[BM)KeHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTHKOBOE, PECHHYHOE. J[BMKEHHE MHOTIOKJIETOYHBIX PACTEHHI: TPONU3MbI U HACTHUHU.
JIBM>KeHHEe MHOTOKJICTOYHBIX JKMBOTHBIX W YeJIOBEKa: MbIIIeUHasi cuctema. Peduekc.
CkeneTHbIe MBIIILBI U UX padoTa.

IInutanue oprann3mMos. lloromenne Boabl, YIIIEKUCIOrO ra3a i MUHEPAJIbHBIX BELIECTB
pactenusMu. [Iutanue KUBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKIECTOYHOE MHUIIEBAPEHHUE.
[IuTanne N03BOHOYHBIX )KMBOTHBIX. OTAEIBI MUILEBAPUTENBHOrO TpakTa. [IuieBapuTenpHbIe
xenessl. [nmeBapurenbHas cucTemMa 4eJI0BeKa.

Hpixanue opranm3mMoB. Jlpixanue pacteHuid. J[pixanme xuBOTHBIX. Juddy3us razon
yepe3 MOBEpXHOCTh KieTku. KoxkHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabGepHoe u
JNEro4yHoe JpIxaHue. J[pIXaHWE TO3BOHOYHBIX YMBOTHBIX M YEJIIOBEKA. DBOJIOLHUOHHOE
YCJIOKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTenbHas CHCTEMA YEJIOBEKA.
MexaHn3M BEHTWIALMM JETKAX y MTHL W MICKONUTAOMMX. Perymanus apIxaHus.
JlpIxaTenbHble 00BEMBI.

TpancnopT BelIecTB y OpraHu3MoB. TpaHCHOPTHBIE CHCTEMBI pacTeHUW. TpaHCHOpT
BEILIECTB Yy >KUBOTHBbIX. KpoBeHocHas cucteMa u e€ opraHbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX KMBOTHBIX M 4esioBeka. Cepiue, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIieHusl. JBOJIOIUOHHBIE YCIOXHEHHS CTPOCHUS KPOBEHOCHOM CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Beigenenue y opranu3moB. BeiaeneHue y pacrteHuid. BpigeneHue y KUBOTHBIX.
CokpartutenbHbie Bakyosd. Oprasbl BblaeneHus. OuibTpalus, cekpeuus U 00paTHOE
BCaChlBaHME KaK MEXaHH3Mbl pPAa0OTHl OpraHoB BbiAeneHUs. CBS3b TOJOCTU Tela C
KPOBEHOCHOM M BBIIEIUTEIBHOM CHCTEMaMH. BplaeneHue y IO3BOHOYHBIX KMUBOTHBIX W
yenoBeka. [louku. Ctpoenue u QyHkumoHupoBanue Hedpona. OOpazoBaHHEe MOYM Y
YEJI0BEKA.

3amura y opraHu3MoB. 3allUTa y OJHOKJIETOUYHBIX OopraHu3MoB. Crnopsl OakTepuil u
LUCTHI MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpencrea nacCUBHON
Y XUMUYECKOM 3a1uThl. ODUTOHIIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MNpOW3BOAHBIE. 3alluTa
opranuzma ot OosiesHed. MMMyHHas cucrtema uenoBeka. KieTouyHbli M TyMOpasIbHbBIN
UMMYHHUTET. Bpoxn€Hubli U TpuOOpeTEHHBIN crneunuyeckuii HUMMYyHHUTET. Teopus



KJIOHaJIbHO-ceNeKkTuBHOr0o uMmyHutera (II. Opmux, @®. M. bepuer, C. Tonerasa).
BocnanuTenbHble OTBETHI OpPraHuW3MOB. Poiib BpOXAEHHOrO MMMYHUTETAa B Pa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUM.

PazgpakxuMoCcTh M peryysilivisl y OpPraHUu3MOB. Pa3gpakMMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. PaznpaxuMocTs 1 perynsauns y pacteHud. PocToBbie BemecTsa U ux
3HA4YECHUE.

HepBHas cucrema u pediekropHas peryisiuus y KUBOTHbIX. HepBHas cuctema u eé
OTJZEJIbl. DBOJIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBI y KUBOTHBIX. OTHEIIbI
rOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedexropHas nyra. bezycnoBnbie u
YCIIOBHBIE PE(IICKCHI.

['ymopasibHast peryssiiusi 1 3HIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKenesbl
SHIAOKPUHHOW CHCTEMbl WU UX TOPMOHBI. JleMcTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOW WU
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas CucTeMa.

JlemoHCcTpanun

IToptpert: U. I1. I1aBnos..

Tabnumpl u cxembl: «OAHOKIETOYHBIE BOJIOPOCINY», «MHOTOKIETOYHBIE BOJIOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHU», «CHCTEMBI OpPraHoOB
NO3BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMbIX», «TKaHM pacTeHui»,
«KopueBbie cuctems», «Crpoenue ctelis», «CTpoeHHe JUMCTOBOW IMIIACTUHKWY, « TkaHU
AKUBOTHBIX», «CKener uenoBeka», «I[InmeBapurtensHas cucrema», « KpoBeHOCHas: cuctemay,
«/lpixaTenpHass cucrema», «HepBHas cucrema», «Koxa», «MpleuHas cucTteMay,
«BplgenurenbHas  cuctema»,  «OHIOKpHHHass  cucteMa», «CTpOEHUE  MBIIILBDY,
«Mmmynurer», «KumeuHonosoctHeie», «CxeMa mnuTtaHus pacteHui», «KpoBeHOCHbIE
CUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruips», «CTpoeHue IIaHapumw»,
«BHyTpeHHee cTpoeHue N0XIeBOro uepssa», «HepBHas cucrema puioy», «HepsHas cuctema
narymkn», «HepBHas cuctema npecmbikarommxcs», «HepBHas cuctema ntuny, «HepBHas
cucTeMa miekonuTaroumx», «HepBHas cuctema yenoBekay, «Pediexcey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OTHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpEnaparbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXKHX,
’KUBBIE IK3EMIUISIPbl KOMHATHBIX PACTCHHM, TepOapuu pacTeHU pa3HBIX OT/EJIOB, BIAXKHBIC
npenapatbl KUBOTHBIX, CKEJIEThl MMO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX KUBOTHBIX,
CKEJIET 4YeJioBeKa, 000pYyI0BaHUE JJI JAEMOHCTPAIMU MOYBEHHOTO M BO3IYIIHOIO MUTAHUS
pacTeHui, pacUIeTIEHUS KpaxMmaiia 1 OeJIKOB O] IeHCTBUEM (pepMEHTOB, 000pyIOBAHUE JIS
JEMOHCTPALlMA OIBITOB IO H3MEPEHHUIO JKU3HEHHOM €EMKOCTH JETKHMX, MeXaHu3Mma
IBIXaTEJbHBIX JBUKEHHM, MOJIEJIA TOJIOBHOTO MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlabGopaTopHas padora «/3yyeHrue TKaHEH paCTCHUIN».

JlabopaTopHas padora «/3yyeHre TKaHEN KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. Pa3mHo:KeHHe 1 pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIKOYasi BEreTaTUBHOE) W IMOJIOBOE.
Bunpl 6ecnionoro pa3MHOKEeHUs: IOYKOBAHKE, CIIOPYJISiLus, (hparMeHTalusl, KIOHUPOBAHUE.



[TonoBoe pa3muoxkeHue. IlomoBbie KieTkM, miau ramersl. Meio3. Craauu Menosa.
IToBenenue xpomocom B menose. Kpoccnnrosep. buosiorndecknii cMbICII MEH03a U ITOJI0BOTO
nporecca. Meno3 1 ero MecTo B d)KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpimeBoe paszputue. [ameroreHe3 y IKUBOTHbIX. lloyoBble JKele3bl.
OO6pa3oBanue 1 pa3BUTHE MOJOBHIX KJIeTOK. Criepmarorenes u oorere3. CTpoeHue MmoioBbIX
KJIETOK.

Ormo10TBOpeHrEe U SMOPUOHANBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHHUS:
Hapy>KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE pa3BUTHUE OPraHu3MoB (OHTOreHe3). OMOpHOJIOTHS — Hayka o
pa3BUTUU OPTraHU3MOB. Mopgozenes — 00na uz enaguvix npooiem smopuonocuu. Konyenyus
mopghoeernos u mooenu mopgoeeneza. Cramuu >MOpUOTEHE3a KUBOTHBIX (HA MpUMeEpe
nsarymku). Jpoonenue. Tumbl apoOnenus. /[lemepmunuposannoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvi 6aacmys. OCOOGHHOCTH APOOJEHUS MJIIECKOIMUTAOUINX.
3apoblleBble JUCTKU (TacTpyJsialus). 3akjajJka OpraHoB M TKaHEM U3 3apObIIIEBBIX
JUCTKOB. B3ammHOe BiMSHME uYacTel pa3BHUBAIOIIETOCS 3apojblia (3MOpHOHATbHAS
WHAYKUUSA). 3aKkiajka IUIaHa CTPOCHMSI JKMBOTHOIO KaK pe3yslbTaT HEepPapXHUECKHX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha >MOpHUOHATIBLHOE PAa3BUTHE PA3IUYHBIX (HAaKTOPOB
OKpY>Karolen Cpebl.

Poct u pasButne xuBoTHBIX. [locTamMOpuoHanbHblil mepuoa. [Ipsmoe u HempsiMmoe
passutue. Pa3Butne ¢ Meramopo3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX.
buosiornueckoe 3HaUEHUE MPSMOTO U HENPSIMOTO Pa3BUTHS, UX PACIIPOCTPAHEHUE B IPUPO/IE.
Tumnber pocra XUBOTHBIX. (DAKTOPBI PEryJISIIMUM POCTa >KUBOTHBIX M 4enoBeka. Craauum
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y KUBOTHBIX U 4esioBeka. [lepuoasl OHTOreHe3a yeaoBeka.
Crapenue 1 cMepTh Kak OMOJIOTUYECKUE TPOIIECCHI.

Pasmuoxenue u pa3sutue pactenuid. ['ametodur u cnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuir. OOpa3zoBaHMe crHoOp B Mpoliecce Meirosza. ['ameroreHe3 y pacTeHHi.
OrmnogoTBOpEHHE M PA3BUTHUE PACTUTENBHBIX OPraHW3MOB. [[BOMHOE OIUIOAOTBOPEHUE Yy
[[BETKOBBIX pacTeHuii. OOpa3zoBaHHe U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYIISALAA OHTOIEHE3a Y PACTEHUU U )KUBOTHBIX.

JeMmoHCcTpanun

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

Tabnuup! u cxeMbl: «BereratuBHOe pa3MHOKEHHE, « TUITBI O€CTIOI0T0 PAa3MHOKEHUY,
«Pa3MHOXEeHME XIIaMUIOMOHANbD, «Pa3MHOXeHHE H3BIIIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meiio3», «XpomocoMbl», «l'amerorenes», «CTpoeHHE SHULEKIETKH W CIEPMATO30MIA»,
«OcHOBHBIE CTaauu OHTOreHe3ay, «lIpsMoe u Hempsimoe pas3BuTue», «Pa3zBuTne mMainckoro
Kyka», «Pa3zButme capanum», «Pa3zButue mnArymkn», «/[BoMHOE OILUIOOOTBOPEHUE Y
LIBETKOBBIX pacTeHUil», «CTpOEHUE CEMSH OJIHOJOJBHBIX M JBYJOJIBHBIX PACTEHUN»,
«OKW3HEHHBIN LUK MOPCKOW KamycTb», <«JKW3HEHHBIM LMK MXa», <«OKW3HEHHBIN LMK
ManoOpOTHUKAY, « KU3HEHHBIN [IUKII COCHBI».

OOopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpOIpemnapatbl  SHLEKIETOK |
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHA JIATYIIKIA.



JlaGopaTopnasi paGora «lI3yueHre CTpPOEHHUSI TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKponpenapaTax».

IIpakTnueckasi padbora «BbIsiBIEHNE TPU3HAKOB CXOJICTBA 3aPOJBIIIEN TO3BOHOYHBIX
KUBOTHBIX».

JladoparopHasi padoTra «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHNU3MOB

Uctopus ctaHoBIeHUs] U pa3BUTHSI TEHETUKHU Kak Hayku. PaGoter I'. Mennens, I'. ne
®puza, T. Moprana. Posib oTeuecTBEHHBIX Y4Y€HBIX B pa3BUTHH TeHeTuku. PabGotsl H. K.
Konsnosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, FO. A. @ununuenxo, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHUECKHUE TOHATHUS Y CHMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
T€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIA NMPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YUCTast JIUHUS, THOPUABL, TeHOTHIl, (peHOTUN. OCHOBHBIE METO]Ibl T€HETHKHU:
rUOPHUI0TOTHUECKUN, ITUTOJIOTHYECKHM, MOJIEKYJISIPHO-TEHETHUECKUA.

JleMmoHCTpanun

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Koasnos, H. Y. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, 10. A. ®uwmunuenko, H. B. Tumodees-Peconckuii.

Tabnuubl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPELIUBAHUSD.

JlabopaTopnasi padora «/lpo3oduna kak 00bEKT FreHETUUECKUX MCCIICOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBbiii 3akoH MeHens — 3aKOH €IuHO00pa3us
ruOpu0B nepBoro nokoieHus. [pasuno nomunupoBanus. Bropoit 3akon Menzens — 3akoH
pacuierieHdss npu3HakoB. LluTonormyeckue OCHOBBI MOHOTHMOPUIHOTO CKpEIIMBAHUA.
['mniore3a yuCTOTHI raMeT.

Anammsupyromee  ckpemuBaHue.  [IpoMeXyTOUHBIM  XapakTep  HACJIECIOBAHMS.
PacuienieHre npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

JlurubpunHoe ckpemuBanue. Tperuit 3akoH MeHaenss — 3aKkoH HE3aBHCUMOIO
HacJeI0BaHMs NpU3HAKOB. [{uToornyeckne OCHOBBI AUTHOPUIHOIO CKPEILMBAHHSL.

CuerieHHoe HacienoBaHue mnpus3HakoB. PaGotst T. Moprana. CremneHHoe
HACJICIOBAHWE TI'€HOB, HAPyLIEHUE CLEIUIEHUS MEXAy TIeHaMHu. XPOMOCOMHAs TEOopHs
HACJIECTBEHHOCTH.

I'eneTnka nosia. XpoOMOCOMHBIN MEXaHU3M OIpPEEIEHUs Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi U reTeporaMeTHbI MoJl. ['eHeTnyeckas CTpyKTypa IOJIOBBIX
xpomocoM. Haciienopanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

I'enorun kak uemoctHas cucrema. IlmeHoTponus — MHOXKECTBEHHOE JEHUCTBUE I'€HA.
MHOXeCTBEHHBIN ajuienu3M. B3auMoaencTBre HealelbHbIX IeHOB. KoMIuieMeHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUMI KOHTPOJIb DPa3BUTUSA PACTEHUM, XUBOTHBIX M YEJIOBEKA, a TaKkKe
(bU3MONIOrMYECKUX TPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKIuUH. [eHeTnueckue
MEXaHU3Mbl CUMOHUOT€He3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35IMH — MAPA3UT» U «XO35IMH —
MUKpOOHOM». ['eHeTHUecKue acrieKThl KOHTPOJISI M U3MEHEHUS HacleCTBEHHON nHpopManuu
B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.



JemoHCcTpanun

IToptpetsl: I'. Mennens, T. Mopras.

Tabmuier u cxemsl: «IlepBblit U BTOpoit 3akoHbl MeHaens», « Tpetuit 3akoH Menaens»,
«Anamusupymomiee — ckpemmBaHue», «Hemomnoe — nomunmMpoBaHue»,  «CueruieHHOe
HAcJEeOBaHWE MPU3HAKOB Yy Jnpo3odmibl», «['eHeTnka moma», «Kapwotum demoBekay,
«Kapuotun  npozoduner»y, «Kapuotunm nrunb», «MHOXKECTBEHHBIH — aJICIH3M,
«BzanmonenicTBre reHOBY.

OO6opynoBanue: MOJENb JIJIsl IEMOHCTPAIMU 3aKOHOB €IMHO00pa3us ruOprI0B IEPBOTO
NOKOJIEHUS U PacUICIUIEHUSI MPU3HAKOB, MOAENb ISl JEMOHCTpPALMHA 3aKOHA HE3aBUCHMOTIO
HACJICIOBAHNsS TPU3HAKOB, MOZENb JUIA JEMOHCTPAllMM CLEIJIEHHOIO HACJIEIOBAHUS
MPU3HAKOB, CBETOBOI MUKPOCKOI, MUKponpemnapar: «Jpo3oduiay.

IIpakTuyeckas padora «/3ydeHue pe3yJbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
JPO30(UITBIY.

I[IpakTnueckas padora «VI3yueHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y
APO30(UITBD.

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

B3aumMogeiicTBue reHotuna u cpeabl npu GopmupoBaHuu ¢enotuna. M3MeHUYHBOCTH
npu3HakoB. KauecTBEeHHbIE W  KOJIMYECTBEHHBIE MpPU3HAKU. BHIBl HW3MEHUYHUBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MonupukanonHas n3MeHYUBOCTb. Posb cpebl B popMUpoBaHUU MOAU(DUKAITHOHHOM
n3MeHunBocTu. Hopma peakumu npusHaka. BapuannoHHslil psg 1 BapualonHas kpusas (B.
Noranncen). CoiicTBa MOAUPUKALMOHHON N3MEHYUBOCTH.

I'enoTMnMyeckass M3MEHUYMBOCTh. CBOWCTBA T€HOTUIIMYECKON H3MEHUMBOCTH. Buabl
TCHOTUIMMYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[AOHHAS.

KomMOvHaTtnBHas M13MEHUYNBOCTh. Mei03 1 MOJIOBOM MPOIIECC — OCHOBAa KOMOMHATUBHOM
U3MEHYMUBOCTU. Pojib KOMOMHATUBHOM H3MEHYMBOCTH B CO3JaHUM TI'E€HETUYECKOTO
pazHooOpasus B pejiesax OqHOro BUAA.

MyTainmoHHass W3MEHYMBOCTh. BUABI MyTaluil: T'€HHBIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrnoHTaHHbIE U WHAYLUHUPOBAHHBbIE MyTalMW. SAepHbIE U UUTOIIA3MATUYECKHE MYTAIUH.
ComaTtnueckue U moJioBble MyTauuu. [[pruuriHbl BO3HUKHOBEHHSI MyTaluid. MyTareHsl U ux
BJIMSIHUE HA OPTaHU3MBbl. 3aKOHOMEPHOCTH MYTAalIMOHHOTO MPOLEcca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacieiacTBeHHoM m3meHunBoctH (H.U. BaBuior). BuesnepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCT.

Onucenemura u dNUSEHOMUKA, POJb INUSEHEMUYECKUX (aKkmopos 6 HACIe008aHUuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. Bapunos.

Tabmubr 1 cxembl: «Buasl m3meHUnBOCTHY, «MoaudukanmoHHass N3MEHUUBOCTHY,
«KomOnHaTHBHAs W3MEHUMBOCTB», «Meiho3», «OmnomoTBopenue», «leHeTHueckue
3a00seBaHus YeoBeKay, «BUabl MyTaluity.

OO6opynoBaHue: XKUBbIe M TepOapHbIEe 3K3eMIUIAPbl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpadum) )KUBOTHBIX C Pa3TUIHBIMUA BHIAMH U3MEHINUBOCTH.



Jladopatopnasi pabora «JVccremoBanue 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
n3MeHunBOCTH. [locTpoeHne BapuanmoOHHOTO PsJia ¥ BAPUALIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtauuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun uenoBeka. MexayHapoaHasi nmporpaMma HCCIEAOBAaHUS F'€HOMa YEJIOBEKA.
MeTtonbl U3yYEHUSA T€HCTUKH YEJI0BEKa: reHeaJOrn4eCcKum, OJIM3HEIIOBBIH,
IUTOT€HETUYECKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TE€HETUUECKHIA.
CoBpeMEHHOE OITPEAEIEHUE T€HOTHUIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIHPOBAHUE,
B ToM yuciie ¢ noMonisto [11[P-ananu3a. HacnenctBennsie 3a0osieBanus yeaoBeka. [ eHHbIe U
XPOMOCOMHBIE€ 0OJIE3HU 4eJIOBEKa. bone3HH ¢ HACIeACTBEHHOW MPEeapacroIOKEHHOCTHIO.
3HayeHWe MEIUIMHCKOW TEHETUKU B NPEJOTBPAIICHUM U JICUEHHUM TE€HETHYECKUX
3a00seBaHUN ueoBeKa. MenuKo-reHeTHYeCKOe KOHCYIbTHpoBaHHE. CTBOJIOBBIE KIIETKHU.
[loHsiTHE «TEHETUYECKOTO Tpy3a». OTUYECKHE AacleKTbl HCCIAeAOBaHU B 00JacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue GakTOpbl MOBHIITIEHHOW YyYBCTBUTEIHLHOCTH YEJIOBEKA K (DU3UIECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYXKAIOLIECH cpenpl. |'eHeTndeckas MpeapacroyioKEHHOCTh
YEJI0BEKA K MAaTOJIOTHSAM.

JdeMoHcTpanuu

Tabnumps! u cxemsl: «Kapuotun uenosekay, «MeToIbl U3yYEHHSI TEHETUKH YEIIOBEKay,
«I"enernyeckue 3a0071€BaHUS YETOBEKAY.

IIpakTnyeckasi padora «CocTaBieHUE U aHAIIU3 POLOCIOBHOWN.

Tema 15. Cestekuusi opraHu3MoB

JloMecTukanuysi U ceneKkuus. 3apoxJICHUE CEJICKIMU U JoMecTuKauuu. Yuenue H. .
BaBunoBa o LleHTpax NpOMCXOXKIEHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIINM B CO3JaHUU COPTOB PACTEHHUM U MOPOJ KUBOTHBIX. COpT, MOpoja, MITaMM. 3aKOH
TOMOJIOTMYECKHX PSJIOB B HAC/IEICTBEHHOM n3MeHunBocTy H. M. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOU paboThI.

Metoasl  cenekIMOHHOM  paboThl.  VICKyccTBEHHBI  OTOOp:  MaccoBBIA |
WHIWBUyaTbHBIA. JTanbl KOMOWHAIIMOHHOM ceneknuu. VcrbITaHue MpOM3BOIUTENCH IO
moToMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OIEHKH (PEHOTHIA TOTOMCTBA M OTOOp IO
reHOTUIy ¢ nomouipto ananuza JHK.

NcKkyccTBeHHBIM MyTareHe3 Kak METOJl CeJIEKIIMOHHOW paboThl. PamuanMoOHHBIA U
XUMUYECKAA MyTareHe3 KaK HWCTOYHHK MYTalluid Yy KyJbTYPHBIX (OPM OPraHU3MOB.
Hcnonb30BaHne TEHOMHOTO pENAKTUPOBaHMSA W METOA0B pexomOuHaHTHRIX JHK s
NOJIyYEHHUSI UICXOTHOTO MaTepHaa sl CEJIEKIUU.

[Tonyyenue mnonumionaoB. BHyTpuBugoBas rubpunuzanus. bim3kopoacTBeHHOE
CKpelIMBaHue, Wik MHOpuAUHT. HepoicTBeHHOE CKpellluBaHue, Wik ayTOpuauHr. ['erepo3uc
u ero npuuuHbl. Vcmonb3oBanue rereposuca B cenekiuu. OtnanéHHas THOPUAM3AIUAL.
[Ipeononenne Oecrionus MEXBUIOBBIX THOPUAOB. JIOCTMKEHUS CENEKIUA PACTCHHN W
KUBOTHBIX. «3€1E€HAS PEBOIOYUSLY.

CoxpaHeHre U U3yYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JOUKHUX
ponuyel NIl CO3/IaHUS HOBBIX COPTOB W THUOPHIIOB CEIBCKOXO3SHUCTBEHHBIX KYJBTYD.



H3yuenue, coxpanenue u ynpagnenue 2eHemudecKUMu pecypcamu CenbCKOX03AUCMEEHHbIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YENAX VIYUULeHUS CYUeCmEVIOWux U cO30aHusi HO8bIX NOpoo,
JUHULL U KPOCCOB, 6 MOM HYUCle C HPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYYHbIX
uccne008anuil, nepedosvix uoell U nepcneKmuHbIX MmexHoI0Ul.

JemMoHCcTpanun

IToptpersr: H. U. BaBunos, . B. Muuypus, I'. JI. Kapnieuenko, I1. I1. JIlykpsuenxo, b.
JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuubr U cxembl: «LIeHTpBl MNPOUCXOKIACHUS M MHOTrooOpa3usi KyJbTYPHBIX
pacTeHni», «3aKOH TOMOJIOTUYECKUX PSANOB B HACIEACTBEHHOW M3MEHYMBOCTIY, «MeToabl
cesekiumn», «Otaanénnas rudpunuzanus», «MyTtareHes.

JlaboparopHasi paGora «/3yueHne copToB KyJIbTYpPHBIX PACTEHHI U IOPOJA JOMAIIHUX
KUBOTHBIX».

JlabGopaTopHas padora «/3yyeHrne METOAOB CEJICKIIUU PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHu».

IKcekypcusi «OCHOBHBIE METOJIbI U JOCTHXKEHUS CEJIEKIIUM PACTEHUM U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATEbHBIA YYaCTOK, B TEIUIMYHOE
X035IUCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKas1 OMOJIOT U

OOBeKTHI, HCIONb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIE KYJbTYPHI,
MUKpPOOPTaHU3MbI, UX XapakTepUCTUKA. TpaauiliOHHAs OMOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHHE KHUCJIOMOJIOYHBIX MPOJAYKTOB, BHUHOJAENUE. MHKPOOMOIOTMYECKUH CHUHTES.
OOBbeKTl MHKpPOOUOJIOTHYECKUX TexHonorui. I[lpousBoncTBo Oenka, aMUHOKHUCIOT U
BUTAMUHOB.

Co3aHre TEXHOJIOTM W HMHCTPYMEHTOB ILIEJICHANPABIEHHOIO HM3MEHEHUS H
KOHCTPYMPOBAaHMsI T'€HOMOB C LEJIbI0 IIOJy4YEHUS OPraHu3MOB M HX KOMIIOHEHTOB,
coJiepKalluX HE BCTpEYaroIrecs B IpUpoie OMOCUHTETUUECKUE Ty TH.

Knerounas unxeHepusi. MeTtoapl KyJlbTypbl KJIETOK U TKAHEW PACTEHHUM M )KUBOTHBIX.
Kpuobanku. ComaTuueckast ruOpuaAn3ais U comaTuueckui amOpuorenes. Mcnonbs3zoBanue
ranjoOuIOB B CEJIEKUMU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANbHBIX — aumumen 8  MeduyuHe. VICKyccTBeHHOE
OIUIOJIOTBOPEHUE. PEKOHCTpYKIMs SNWIEKIECTOK W KIOHUPOBAHHWE JKMBOTHBIX. Meron
TPaHCIUVIAHTALIMK  SiA€p KJIETOK. TexHonozsuu  0300poGieHus,  KyibMUuGUpPOGAHUs U
MUKPOKIIOHATILHO20 PA3MHONCEHUS] CENIbCKOXO3AUCMEEHHBIX KYIbMYD.

XPpOMOCOMHAsI ¥ T€HHasi HH)KEHEPUsl. FICKyCCTBEHHBIN CUHTE3 reéHa U KOHCTPYHPOBAHUE
pexkomouHanTHbIX JIHK. Cozdanue mpanceennvix opeanusmos. JJOCTHKEHUS U TIEPCIICKTHUBBI
XpPOMOCOMHOW W TE€HHOW HMHXKEHEPUHU. DKOJOTMYECKME M ATUYECKHE NpOoOJIeMbl T€HHOU
VUHKECHEPUH.

Memuuunckue OuorexHosoruu. IloctreHomuas 1mdpoBas wmeaunuua. [ILP-
TMarHOCTHKAa. MeTaboJIOMHBIN aHau3, TEHOIEHTPUYECKUN aHAIU3 MPOTEOMa YEIOBEKa ISt
OLIEHKH COCTOSIHUSL €0 3J0pOBbs. M CIoOap30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-OuoumkeHepusi uisi pa3pabOTKU (PyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKHUX



TEXHOJIOTUM, CO3aHMS KOMIUIEKCHBIX TKAaHEW COYETAHUEM TEXHOJIOTHM TPEXMEPHOIO
OMonpUHTHHTA U cKaPOIANHTA ISl PEeIICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEAUIIMHEI.

Co3naHne BEKTOPHBIX BAKIMH C LIEJBI0 00ECredyeHnss KOMOMHUPOBAHHOM 3allUThl OT
Bo30yauteneii OPBU, ycTaHOBiE€HHME MOJIEKYJISIPHBIX MEXaHU3MOB (PYHKIIMOHUPOBAHHUS
PHK-conepxamux BHpPYCOB, BBI3BIBAIOIIUX 0OCO00 oOmacHble 3a00JieBaHUSI YEJIOBEKa WU
KUBOTHBIX.

JdeMoHcTpanuu

Tabmusr u  cxembl: «lcnonp30BaHME MUKPOOPTaHHW3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHxkeHepus», «I eHHass HH)KEHEepUs».

JladopaTropHnasi pabora «/3yueHne o0beKTOB OMOTEXHOJIOTUI.

IIpakTuyeckas padora «llomyueHre MOIOYHOKUCIBIX TPOTYKTOBY.

IKekypeus «brnoTexHonorus — BaKHeWIas MPOU3BOAUTENBHAS CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apo:xneHne U pa3BuTHE IBOJIOIUOHHBIX NMPEACTABICHUI B OM0JIOTHH

OpomonnonHas teopuss Y. Jlapeuna. [lpeanochuiky BO3HUKHOBEHHS JapBHUHH3MA.
KusHb 1 HayuyHas aestenbHOCTh Y. [lapBuHa.

JBuwxymme cuwibl sBomouMd BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTb
Pa3MHOXKEHHSI OPraHU3MOB, HACJEJICTBEHHAs WM3MEHUYMBOCTb, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopun osBomonuu (CTD). HelTtpanbHas Teopus
sBositolMK. COBpEMEHHAasl 3BOJIIOLMOHHAsSI OMOJIOTHs. 3HAUYEHUE HBOJIIOLIMOHHOW TEOpUHU B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JlemoHCcTpanun

[Toptpetsr: Apuctoteins, K. JInnnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yetepukos, 1. W. [lImansraysen, x. Xongeiin, . K. benses.

Tabmunps! u cxemsl: «Cucrema xuBoil npupoas! (1o K. Jlunuero)», «JlecTHuLa KuUBbIX
cymectB (o Jlamapky)», «MexaHusm (opMHpOBaHMsI NPUCIOCOOJIEHUM y pAacTeHUN U
®UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsuna», «Haxoaku
Y. TapBuna», «Dopmbl 00pb0bI 3a cymecTBoBanue», «Ilopoasl romy6ei», «MHorooopasue
KyJbTYpHbIX (QopM KamycTbl», «Ilopoabl moMamHUX >KMBOTHBIX», «Cxema 00pa3oBaHUsA
HOBbIX BHJIOB (1o Y. JlapBuHy)», «Cxema COOTHOLIECHHS ABWXKYLIMX CHJI 3BOJIOLUN,
«OCHOBHBIE MTOJOKEHUS CUHTETUYECKON TEOPUHN IBOJIFOLIUNY.

Tema 2. Mukpo3BoIouMs 4 €€ pe3yabTaThl

[TonyyAuMs Kak 3JIeMEHTapHas enuHuLa 3BoIoUrd. COBPEMEHHBIE METOIbl OLEHKH
TFEeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphl onyJisiuuii. MizMeHenue reHooH1a nonyisiiuu
KaK 2JIEMEHTapHOE BOJIOLMOHHOE SIBJICHHE. 3aKOH I'eHeTH4YecKoro pasHosecus k. Xapay,
B. Baitn6epra.

OnemeHTapHbIe (DAKTOPBI (ABMXKYIIME CHUJIbI) HBOJIOLMU. MyTallMOHHBIN MpoIecC.
KombOunatuBHast n3MeHYMBOCTb. [[peiid reHoB — ciyualiHble HEHANpaBJICHHbIE N3MEHEHUS



4acToT ajutened B momyssaiusax. DhdexT ocHoBatens. Dghgexkm OYmMbLIOUH020 20PIbIUIKA.
CHuoicenue 2enemuyecko2o pasznoobpaszus: npudunsl u cieocmeus. llpossnenue s¢pghexma
opetiha 2enos 6 Ooabwux u manelx nonyaayusx. Murparuu. V3omasuus TOMyJISIMi:
reorpaduueckast (mpocTpaHCTBEHHAs1), Onoyiorudeckas (penpoayKTUBHAs).

EctectBennbiit 0T00p — HampaBistouuii Gaxtop sBononud. PopMbl €CTECTBEHHOTO
ot0opa: IBMXKYIIUI, CTAOMIH3UPYIOLIU, pa3pbIBAIOUINM (Iu3pynTUBHBIN). [1og0BOI OTOOD.
BO3HUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO TOBEACHUS dKUBOTHBIX.

[TprcnocoOaeHHOCT OPraHU3MOB KaK pe3yJbTaT MUKPOABOJIOLMU. BO3HUMKHOBEHME
OpucrocoOneHnii 'y  opraHu3moB. Apomopdo3sl u  uauoanantauuu. Ilpumepsl
MPUCTIOCOOTICHU y OpraHu3MoB: Moposnoruueckue, (Gpu3noIoruueckue, OMOXUMUYECKHE,
noBefeHYeckrue. OTHOCUTEIBHOCTh TPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BugoobpasoBanue Kak pe3yiabTaT MUKPO3BOJIOLUY.
M3omsmst — kinrodeBod ¢akrtop BuAooOpaszoBaHus. Ilytu u crmocoObl BHI00Opa30BaHUS:
aionarpuueckoe (reorpauyeckoe), CUMMATPUUYECKOE (SPKOIOTHUYECKOE), «MTHOBEHHOE
(monummonau3anus, Ttuopuan3amus). JIuTeIbHOCTh BOMIOIMOHHBIX TPOILECCOB.

Mexanu3mbl (HOpMUPOBAHHS OMOTOTUYECKOTO Pa3HOOOPA3Hsl.

Ponp 3BOMIOIMOHHON Ounosornu B pa3pabOTKE HAyYHbIX METOJIOB COXPAaHEHHUs
OounopazHooOpa3zus. MHUKPOIBOJIIOLNS U KOIBOJIIOLMS MApa3sUTOB U UX X03s51€B. MeXaHU3Mbl
(dhopMHUpPOBaHUS YCTOMYMBOCTH K AHTHOMOTUKAM U CIIOCOOBI O0PHOBI ¢ HEH.

JlemoHCcTpanun

IToptpetsl: C. C. UerBepukos, 3. Malip.

TaOmumsl u cxembl: «MyTalmoHHasE U3MEHYMBOCTHY», «llomynaunoHHas cTpyKTypa
Buga», «CxeMa nposiBieHUs 3akoHa Xapau—BaitHOepray, «/{BHXKyline CHIIBI 3BOIIOLUNY,
«OKoNornyecKas U30JALUA MOMyJISIUi ceBaHCKoU ¢openm», «['eorpaduyeckas n3onanus
JUCTBEHHUIIBI CHUOMPCKOM W  JIMCTBEHHUIIBI Jaypckoi», «llomynsinoHHbIE BOJHBI
YHUCJIEHHOCTH XMIIHUKOB U XEepTB», «Cxema NeHCTBUS €CTECTBEHHOIo 0TOOpa», «DopMbl
O00opbOBbI 3a cymiecTBoBaHuE», «MHIycTpuanbHbI MenaHu3M», <«OKUBBIE HCKOMAEMBbIEY,
«ITokpOBHTENILCTBEHHAS] OKpacKa KUBOTHBIX», «IIpegynpexnaronias okpacka >KHBOTHBIXY,
«DU3HOIOTHYECKUE ajanranum,, «IIpucnocobieHHOCTD OpraHu3MOB 51 eé
OTHOCUTEIBHOCTBY, «Kputepuu Buna», «Buabl-qBoitHukn», « CTpyKTypa BUAa B IPUPOIEY,
«Cnoco0bl  BHJI00Opa3oBaHus», «l'eorpaguueckoe BHI00OOpa3oBaHME TPEX  BUIOB
JaHAbIIIEH», « DKOJOTHYECKOE BUI000pa30BaHNE BUJOB CUHUL, «[lonumionael pacteHuiiy,
«KamyctHo-peieuHblii THOPHIY.

OO6opynoBanue: repOapuu pacTeHUH, KOJUICKIIUN HACEKOMBIX, Yyuesa MTUIl U 3BePei C
OpUMepaMH pa3INyuHbIX NPUCIIOCOOJICHUH, YyUena NTULl U 3BEpEeH pa3sHbIX BUJIOB, repbdapuu
pacTeHui OJIM3KUX BUJIOB, 00Opa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi paGora «BbIsiBIeHNE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUAAY.

JlabopaTopnass pabGora «lIpucnocobneHusi OpPraHU3MOB U HX OTHOCHUTEIbHAs
IEJIECO00PAZHOCTHY.

JlabopaTopHasi pabora «CpaBHEeHUE BUA0B 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI



Mertonpl u3yueHus MakpodBoMonMH. IlameoHTonormyeckue METOAbl U3Yy4YEHUS
sBoonnu. Ilepexonupie GopMbl 1 PUIIOTEHETUUECKUE PSAIbI OPTAHU3MOB.

buoreorpaduueckue metonbl u3yueHus sBosonuu. CpaBHeHue ¢Gaopbl U (QayHbl
MaTEPUKOB U OCTPOBOB. bruoreorpadguueckue odmactu 3emiid. BUIbI-oHIEMUKU U PETUKTHI.

OMOpPHOIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTHUECKIE METO/IbI U3YUCHHS SBOIOIHIH.
I'eneTnyeckne MEXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3A U MOSBICHUS YBOJIIOLHOHHBIX HOBILIECTB.
['omosiornuHblE W aHAJOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl W aTaBU3MBL.
MounekyspHO-TeHETUYECKUE, OMOXUMHUYECKHEe M MAaTeMaTHYeCKHUE METOIbl HW3YYEHUS
sBONIOIMU. ["'oMosioruuHbie reHbl. COBpEMEHHbIE METO/IbI MOCTPOEHUs (HUITOTEHETUYECKHUX
NEPEBHEB.

XPpOMOCOMHBIE MYTallH U 3BOJIFOLUS TEHOMOB.

OOmue 3akOHOMEpHOCTH (TIpaBujia) SBOJMOIUU. [lpunyun cmeuvl  YHKYULL.
HeobOpatumocTs sBoMmonMu. AnantuBHas paauanvs. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JlemoHCcTpanun

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mrosep, O. I'ekkensb.

Tabmumet u  cxembl: «DUIOTEHETUYECKUH  PsA  JIOMIATU», «APXEONTEPUKCY,
«3Bepo3yoObie siepel», «Crerouedans», «Punno@uts», «CeMeHHblE NanoOpPOTHUKWY,
«buoreorpaduueckue 30HBI 3eman», «lpeiidh KOHTHUHEHTOB», «PenukTel», «HauyanbHbIe
CTaAuy SMOPHOHAILHOTO PAa3BUTHSA IMMO3BOHOYHBIX JKMBOTHBIX», «l['OMonorndynesie u
aHAJIOTUYHBIC OpTaHbly, «PyIUMEHTH», « ATaBU3MBDY, «XPOMOCOMHBIC HAOOPHI YEJIOBEKA U
muMnan3e», «[ maBHble HanpaBiIeHUs FBOIOIUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJTIOLIUNY.

OO6opynoBaHue: KOJUIEKLIHUH, TepOapuu, MYJISHKM MCKOMAeMbIX OCTaTKOB OPTaHU3MOB,
MYJISIKY TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIUU
HAaCEKOMBIX.

Tema 4. IIpoucxo:xaeHue U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumore3sl MPOUCXOXKIEHUS *KU3HM Ha 3emuie. AOMOreHe3 U MaHCIEepPMHUS.
JloHayuyHbIe MPEACTABICHUS O 3apOKJACHUU KU3HU (KpeaunoHu3M). ['unoresa nocTosHHOTO
CaMO3apoXJeHUs XU3HU U €€ ompoBepxkeHue onbiTamu @. Penm, JI. Cnamnanuanu, JI.
[Tactepa. [IpoucxoxaeHue >KU3HNU U aCTPOOUOIIOTHS.

OcHOBHbIE 3Tambl HEOpraHuueckod HBomonuu. IlnaHerapHas (Treojoruyeckas)
HBOJIIOIMSA. XHUMHUYECKasi 3BOJIOLMS. AOMOTeHHBIM CHUHTE3 OPraHUYECKUX BEIECTB W3
Heoprannueckux. OnbiT C. Musiepa u I'. FOpu. O6pazoBaHue moaumMepoB U3 MOHOMEPOB.
Koanepparnas runoreza A. U. Onapuna, runore3a nepBuuHoro Oymnbona Jx. XonaeiiHa,
reHeTndeckas rumnore3a . Mémnepa. Pubosumer (T. Yek) u rumore3a «mmpa PHK» V.
['un6epra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE MPOTOKIETKH.

Uctopus 3emumn u meroasl €€ wu3ydyeHus. Vckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTeNnbHAsET U a0CONIOTHAsE TEOXPOHOJIOTHS.
I'eoxpoHosIOrnyecKas mKaja: 30Hbl, 3pbl, IEPUOJBI, JTOXHU.

HauanbHbie 3Tanbl opranndeckou 3Boonuu. [losiBiieHrne u 3BOMIOLMS EPBBIX KIETOK.
Oodronus Metabonu3ma. Bo3HuKHOBeHHE MepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHbIE
OMOIJIEHKM KaK aHayior mnepBbix Ha 3emuie coobmiectB. CtpomaronuTsl. [Ipokapuotsl u
DYKApHUOTHI.



[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). IBOTIOIMOHHOE TPOUCXO0KICHUE BUPYCOB.
IIpoucxoxneHne MHOTOKJIECTOYHBIX OpraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUil. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuin Ha cymy. [losiBieHne cnopoBBIX pAacTEHUMM M 3aBOCBAHME WMH CYILIU.
Cemennble pacteHus. [IporcxoxkneHne BETKOBBIX paCTCHUM.

OcHOBHBIE 3Talbl 3BOJIIOLHUHU KUBOTHOrO Mupa. OCHOBHBbIE apoMOpP(hO3bl )KUBOTHBIX.
Benackas ¢dayna. KemOpuiickuii B3pbIB — TOSBJICHHE COBPEMEHHBIX THUMOB. llepBbie
XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJIe. DBOJIIOIMS MO3BOHOYHBIX. [Iponcxoxnenne ampuouit
u pentwimid. [Iporcxoxaerrne MileKonmuTarmux 1 nTull. [Ipuaun koueBoro apomopdosa.
OcBoeHne OECO3BOHOYHBIMU M TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3zButue xu3HM Ha 3emile MO 3paM U NEPUOJAM: apXel, MPOTEPO30H, Maleo30MH,
Me3030i, KahHo30i. OOmias XapakTepUCTHKA KiIMMaTa W TeOJIOTMYECKUX IPOLIECCOB.
[TosiBieHne U paclBET XapaKTEPHBIX OPTaHU3MOB. YTI€00pa30BaHKE: €r0 YCIOBUS U BIUSHHUE
Ha T'a30BbIi cOcTaB aTMOC(hepHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKUE KPU3HUCHI MPONUIOro. IIpuunHEl U ciencrBus
MacCOBBIX BeIMUpaHuil. COBpeMEHHbIN 3KOJOTHUECKHUI KpU3UC, ero ocooeHHocTH. [Ipodnema
coXpaHeHus1 OMopa3HO0Opa3us Ha 3emiie.

CoBpemeHHas cuctemMa opranndeckoro mupa. [IpuHimns! knaccudukanuy OpraHu3MoB.
OCHOBHBIE CHCTEMATHYECKUE TPYTIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . . Meunukos, A. N. Onapus, [[x.
Xoageiis, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembr: «Cxema omnbiTa @. Penny, «Cxema onbita JI. [Tactepa mo nsydeHutro
caMo3apoKJaeHus Ku3Hn», «Cxema onbita C. Musuiepa, I'. FOpu», «9T1amnbl HeopraHu4ecKkoi
ABOJIOLIUNY, «[ €e0XpoHONOrnUecKas mkana», « HauanpHbie 3Tanbsl OpraHnyeCKOM HBOITIOLA,
«Cxema 00pa3oBaHUSl 3YKApUOT MyTEM cumOUoreHesa», «Cucrema >XKUBOM TPUPOIBDY,
«Ctpoenne Bupyca», «Apomophosbl pactenuit»y, «Punnodure», «OAHOKIETOUYHBIE
BOJOpocn», «MHOTOKIETOUHBIE Bomopocan», «Mxu», «llanopotHukm», «l'onocemeHHbIE
pacteHusn», «OpraHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHA JKUBOTHOTO MHUpPay,
«Apomopdo3sbl KUBOTHBIX», «lIpocreiimmey, «Kumeuynononoctusie», «llmockue uepBmy,
«Unenucronorue», «PoiOby, «3emHOBomHbIe», «lIpecMmbikatomumecs»,  «lITuimn,
«Mnexkonnraronmey», «Pa3zButne xu3HM B apxeuckou odpe», «Pa3Burhe Ku3HU B
MPOTEPO30OUCKON 3pe», «Pa3BUTHE XU3HM B MAJCO30MCKOU 3pe», «Pa3BUTHE KXHU3HHU B
MEe3030iCKON 3pe», «Pa3BUTHE XKWU3HM B KaWHO30MCKON 3pe», «CoBpeMeHHas cucTema
OpraHUYECKOTO MUPaA».

OO6opynoBanue: repOapuu pacTEHUN Ppa3IUYHBIX OTIEJIOB, KOJUIEKIMU HACEKOMBIX,
BJI&JKHBIE TIPEIIApAThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIUN WUITIOKOXKHUX, CKEJIETHI
ITI03BOHOYHBIX XMBOTHBIX, Yy4ella NTUL W 3BEPEU, KOJUIEKIMM OKAaMEHEJIOCTEH, IOJIE3HBIX
MCKOIMAEMBIX, MYJISI)KA OPTAaHUYECKUX OCTATKOB OPraHU3MOB.

BupryansHnas jgadopaTopHas padora «MonenupoBanre onsiToB Muiiepa—tOpu no
M3YYEHHIO Aa0MOTEHHOTO CUHTE3a OPraHNYeCKUX COCIUHEHHM B IEPBUYHON aTMochepe».



JlaGopaTtopnasi pabora «/3ydyeHue W OMMCAHHUE MCKOIMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB).

IIpakTnueckast padora «M3ydyeHne o0COOEHHOCTENW CTPOCHHS PACTEHUN pa3HBIX
OTJZICJIOBY.

I[pakTnueckas padora «/I3ydyeHne o0OCOOEHHOCTEH CTPOEHUS TMO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eja0BeKa — AHTPOIOTeHe3

Paznensl 1 3anaun aHTPONOIOTHHU. METOIBI aHTPOTIOJIOT U H.

CraHoBi€HME MPEACTABICHUI O MPOUCXOXKACHUU YEIOBEKA. PEIUTHO3HbIE BO33pPEHUS.
CoBpeMEHHbIE HAyYHBIE TEOPUHU.

CxoxncTBo denoBeKa € KMBOTHBIMHA. (CHCTEMaTHYeCKOE TOJIO)KEHHE YEJIOBEKa.
CBuzeTENbCTBA CXOJICTBA YEJIOBEKAa C JKMBOTHBIMU: CPaBHUTEIHLHO-MOP(OIOTrHYECKUE,
sMOpuoIornyeckue, (HU3MoJIOTo-OMoXUMUYecKue, noBeAaeHueckue. OTIUYus YeloBeKa OT
AKUBOTHBIX. [IpAMOXO0KIEHUE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE FOJIOBHOTO
MO3ra U BTOPOW CUTHAJIbHOW CUCTEMBI.

JBmwkymme cuibl  (akTOpbl) AaHTPOIOTEHEe3a: OWOJIOTUYECKHE, COLHUaJIbHbIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE ~ CcTaguu  aHTpororeHe3a. PaHHue  4YenoBekooOpa3Hbie  00€3bsHBI
(IpOKOHCYJBI) U PAaHHHE MOHTUABI — OOLIME MPEAKH YeT0BEKOOOPA3HBIX 00€3bsIH U JIIOJICH.
ABCTPAJIONIUTEKU — ABYHOTHE NPEAKH JHOJCU. UeEIOBEK yMenblil, NMEPBbIE MU3TOTOBJICHUSA
opyauii Tpyaa. UenoBek NpSAMOXOASIIUMN W TEPBBIM BBIXOJ JIIOACH 3a mipesensl Adpukiu.
UYenoBek redaenbOeprckuii — o0 MpeJoK HeaHJepPTaJbCKOrOo YeJIOBeKa W YeJIOBEeKa
pasymMHoro. YenoBeK HEAHAECPTAIBCKUWA KaK BHJ JIOJEH XOJOAHOTO KiumMmara. YesnoBek
pasyMHBIM COBPEMEHHOIO THIIA, JACHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 34
npenenamu Adpuku. [laneorenerrka u najaeoreHOMuKa.

DBOJIIOLMST COBPEMEHHOTO 4eNloBeKa. EcTecTBEHHBIN O0TOOP B MOMYJISIIUAX YEIOBEKa.
MyTanonsslii mpouecc 1 noJuMopdusm. [lomynsioHHbIe BOJIHBL, Apeid reHOB, MUTpaIus
U «3(hdexT ocHOBaTENN B MOMYJISALUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonarue o pace. boinbline pacel: eBporneonaHas (eBpazuiickas),
aBCTpaJIO-HErpouIHAs (PKBATOpHUAIbHAs), MOHTOJIOMHASA (a3MaTCKO-aMepHuKaHcKas). Bpems
U MYTH pacCeJCHUs YelOBeKa Mo IuUiaHere. EAMHCTBO uenmoBeueckux pac. Hayunas
HECOCTOATENBbHOCTh pacu3Ma. [IpucrnocoOieHHOCTh, 4elloBeKa K Pa3HbIM  YCIOBHSM
OKpy>Xaromien cpepl. Bnusinue reorpaduueckoii cpensl u Aperida reHoB Ha MOP(OIOTHIO U
(bU3MOIOTHIO YeTIOBEKa.

MexaucuuiuiiHapable  MeTobl B (u3nyeckod (OMOJIOrMYECKOW) aHTPOIMOJIOTHH.
OBOJIIOLIMOHHAsS ~ AHTPOIOJOTHUS W NAJICOAHTPOIOJOTHS  YEJIOBEUECKUX  MOMYJIALMM.
buocoumanbHpie  McCCIENOBaHUS NPUPOABI  4YenoBeka. lccnegoBaHWe — KOABOJOLMU
OMOJIOTHYECKOT0 U COIMATBHOTO B YETIOBEKE.

JemoHCcTpanun

[Toptpetsr: Y. HdapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuubr u cxembl: «Meroabl aHTponojorum», «['0JOBHON MO3r UenoBeKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKEJIET YeIOBEKa M CKEJET IIMMIIaH3e», «PyauMeHTs U



aTaBU3MbDY, «JIBHKyIIME CHIIBI AHTPONOTEHE3a», «OBOJIIOLMOHHOE JPEBO YEIOBEKAY,
«ABcTpasionutek», «YenoBek ymenbli», «YHeaoBek MNpAMOXOAAUMIY, «JleHHCOBCKUI
yenosek» «Heannepranbus», «KpoManboHUbD, «IIpenku yenoBekay, «OTambl 3BOIIOLUN
4eJoBeKay, «Pacel uenoBekay.

O6opynoBaHue: MYJSDKA OKaMEHEJIOCTEe, MIPEeIMETOB MAaTepHaIbHON KYJIbTYpPHI
NpeIKOB 4elloBeKa, penpoaykiuu (doTtorpaduu) KapTMH C MHQPOJOTUYECKUMHU U
OMOJIENCKUMU CIOXKETAMM IPOUCXOXKIEHUS YesloBeKa, (poTorpadguu HaxoJ0K HCKONAEMBIX
OCTAaTKOB Y€JIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Uepela YeJI0BEKa U Yepera NMMIIaH3€e, MOJIEIb
KHCTH YE€JI0BEKA M KUCTU LIMMIIAH3€, MOZEIIA TOPCa NPEIKOB YEJIOBEKa.

JlabopaTopnass paGora «U3yueHne ocoOeHHOCTEH CTPOEHHUS CKeJleTa 4YellOBEeKa,
CBSA3aHHBIX C MIPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JI0rM4eCKUX alalTalni YEI0BEKay.

Tema 6. DJkosormss — HayKa O B3aHMOOTHOUICHHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKpY:Kamllei cpeaou

3apoxxaeHue W pasButue skojoruu B Tpynax A. I'ymbGonbara, K. @. Pynse, H. A.
Cesepuona, J. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3aiaun skosioruu. CBsizb
DKOJIOTMU C IPYTUMH HayKaMHU.

Metonap! akonorun. IloneBsie HaOMIOAEHNSA. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOJIHBIE U
naboparopuble. MopaenupoBaHue B OKOJOTMH. MOHHUTOPHUHT OKpYXKAIOIIEH CpPEJIbl:
JIOKAJIbHBIHM, pETHOHAJIBHBIN U TJI00aTbHBIN.

3HAYEHHE DKOJIOTUYECKUX 3HAHUU JUIS YEIOBEKA. DKOJOTHYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€M 4YeloBedecTBa ¢ NpUpoAol. POpMHUpPOBAaHUE HKOJIOTMYECKON KYJIBTYPBI U
HKOJIOTMYECKON TPAMOTHOCTH HACEJICHUS.

JemMoHCcTpanun

[Toptpetsr: A. 'ym60abaT, K. @. Pynse, H. A. CeBepuios, 3. 'ekkens, A. Tencnu, B. H.
Cykaués.

TaOmuips! 1 cxemsl: «Pa3aensl akoaorum», « MeTo bl 3K0norun», «Cxema MOHUTOPUHTA
OKPYXAIOLIEH CPEeabD).

JladopaTtopHasi padora «/3yyeHue METOI0B SIKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsbl 1 cpefa oOMTaHUS

Okosorudeckue (QakToppl U 3aKOHOMEpHOCTHM ux aAeiictBus. Kiaccudukanus
AKOJIOTMYECKUX  (paKTOpPOB: aOMOTHYECKHE, OHOTHYECKHE, aHTpomoreHHnie. OOmue
3aKOHOMEPHOCTH JeHCTBUS 3KoJoruueckux ¢pakropos. [Ipasuno munumyma (K. lnpenrens,
1O. JInubux). TonepanTHOCTH. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (¢akroppl. CBeT Kak 3KojJoruueckuil gakrop. JleiicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPTraHU3Mbl. OKOJOTMYECKHUE TIpPYINIBbl PAaCTEHUN U
’KUBOTHBIX 110 OTHOIICHMIO K cBeTy. CurHanpHas posb cBera. Doronepuoausm.

Temnepatypa kak skojoruueckuil ¢akrop. JleiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKUITOTEPMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.



BrnaxHocTs kak skojoruueckuii ¢pakrop. [Ipucnocobienuss pacTeHU K MOJACPKAHUIO
BopHOrO OamaHca. Knaccudukanusi pacteHuil mo oTHomeHHI0 K Boje. IIpucnocoOnenus
KUBOTHBIX K N3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MIOYBEHHAs, TITyOUHHAS
MOJIMIOYBEHHAs, BHyTpHOpraHu3MeHHas. OU3nKo-XxMMHUECKHEe 0COOCHHOCTH Cpell OOUTaHUS
opranu3moB. [IpucnocoOnaeHust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonornueckne putMbl. BHemHue M BHyTpeHHHE pUTMbL. CyTOUHBIE M TOJWYHBIC
putMbl. [Ipucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUM KU3HH.

XKuznennsie hopmbl opranu3moB. [lonstue o xxusHeHHOM opme. XKuzHeHHble POPMBbI
pacTeHui: JepeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPABbI, OJHOJIETHUE TPABBI.
Kuznennoie (GOpMBI KUBOTHBIX: TUAPOOHOHTHI, T€OOHMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH
CTpOEHHUs U 00pa3a >KU3HHU.

buotnueckue dakropel. Buapl OHOTHYECKMX B3aMMOJCUCTBUN: KOHKYPEHIIHUS,
XHMIIHUYECTBO, cuMOMO3 u ero ¢Gopmbl. Ilapasutusm, Kkoomepanus, MyTyalausM,
KOMMEHcanu3M (KBapTUPAHTCTBO, HaxjeOHuM4ecTBO). Herpoduueckue B3anmopaeicTBus
(Tormueckue, dopuueckue, dadbpuueckue). 3HaUeHNE OMOTUYECKUX B3aMMOACHCTBUU IS
CYILIECTBOBAHMSI OPraHU3MOB B cpejie 0OuTaHus. [[pUHIMI KOHKYPEHTHOTO UCKITFOUEHHUS.

JdeMoHcTpanuu

Tabnuis! u cxeMbl: «JKonoruueckue GakTopedy, « CBETOBOM CIEKTP», « IKOJIOTHUECKHE
IpyNIbl  JKUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TeImIOKpOBHBIE JKUBOTHBIEY,
«XOJIOMHOKPOBHBIE KUBOTHBIE», «DHU3MOIOTHUECKUE ananTaluy >KUBOTHBIX», «Cpenbl
oOuTaHus OpraHu3sMoB», «buosornueckue putMmb, «KuzHeHHbIE (DOPMBI pacTeHUD»,
«KuzneHHble (OPMBI KUBOTHBIX», « IKOCUCTEMA HTUPOKOJIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOWHOTO Jeca», «llemn nuranus», «XumHudectBo», «llapasutuszm», «KoHkypeHms»,
«Cumbuo3y», «Kommencanuzm».

OO6opynoBanue: repOapuu pacTEHUHM M >KUBOTHBIX, MPUCHOCOOJICHHBIX K BIMSHHUIO
Pa3IUYHBIX JKOJIOTMYECKUX (DaKTOpOB, TrepOapuu CBETOJIIOOUBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOIIOOUBBIC, TEHEIIOOMBHIE 1 TEHEBBIHOCIUBbIE KOMHATHBIE
pacTeHus, repOapuu M KOJUICKLIUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTONYMBBIX
pacTeHuid, 4dydenia NTUL U 3BEpei, repOdapuu pacTeHH, OTHOCSIIMXCS K TuUrpodutam,
kcepoduTaM, mMe3o(puTaM, KOMHATHBIE PACTEHHS JAHHBIX TPYII, KOJUIEKIUU XUBOTHBIX,
OOUTAaOIIMX B Pa3HBIX Cpe/ax, repdapuu U KOJUIEKIIMU PACTEHUN U )KMBOTHBIX, 00JIaJal0IIUX
yepTaMu MPUCIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHUM >XKW3HU, TepObapuu H
KOJUIEKIIMA PACTEHUM M KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIUU >KUBOTHBIX,
YYaCTBYIOIIUX B Pa3IUYHBIX OMOTUYECKUX B3aAUMOJIEHCTBUSIX.

Jlabopatopuasi padora «BbisiBieHHE NPHUCHOCOOJIEHUA OPTraHU3MOB K BIIUSHHIO
CBETA.

JlabopaTopnasi padora «BbisiBIeHHE NPHUCTOCOOJSICHUN OPTaHU3MOB K BIIUSHHIO
TEMIIEPATyPbD».

JlabopaTopnasi pabora «AHATOMHUYECKHE OCOOEHHOCTH PACTeHUIl W3 pa3HbIX MECT
OoOUTaHUSD.

Tema 8. Iko10rust BUA0B U MOMYJIANMIA



DKOJIOTHUECKHE XapaKTepUCTUKU monmyisamuu. [lomymsammst kak —Ouosiormueckas
cuctema. Posib HEOTHOPOTHOCTH Cpelbl, PU3NIECKHX OaphepOB U OCOOCHHOCTEW OMOIOTHI
BUJIOB B (DOPMUPOBAHUH TTPOCTPAHCTBEHHOU CTPYKTYpPHI NonyJisiiiuii. OCHOBHBIE TTOKa3aTeIn
MOMYJISILIMK: YUCIECHHOCTh, MJIOTHOCTh, BO3PACTHAs M MOJIOBas CTPYKTYpa, POKIAEMOCTD,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.

DKoyioruyeckasi CTpykTypa nomnyiasiuuu. OleHKa YUCAEHHOCTU Nonmysiuu. JluHaMuka
NOMyJSIMKM U €€ PperyJdanusa. bHOTMYECKMH NOoTeHUMan MNOonyaiauuu. MoaeaupoBaHue
JWHAMUKK Tonyssiiuv. KpuBble pocTa YHMCIEHHOCTH MOMyJAluu. KpuBble BBIKMBAHMUS.
Perynsiys 4uCIEHHOCTH MOMYJISAIMNA: POJib (AaKTOPOB, 3aBHUCSIIUX W HE 3aBUCAIIUX OT
IJIOTHOCTH. DKOJIOTMYECKUE cTpaTteruu BuaoB (r- u K-crparerun).

[TonsitTue 00 sKoMOTMUECKOW HUMIE BHaa. MectooOuTanue. MHOTOMepHas MOJIEIh
skonornyeckor Huu Jx.M. Xatunacona. PazMepsl 3kosioruueckoi HUIu. [loreHumnanpHas
U peaii30BaHHAs HUIIY.

Bun xak cucrema nomyssanuii. Apeaibl BUOB. Buabl U MX JKM3HEHHBIE CTPAaTETUU.
DKOIOrMYeCKre SKBUBAJICHTEL.

3aKOHOMEpPHOCTH TOBEACHUS U MHUIpaluil >KUBOTHBIX. buonormyeckue uWHBa3UU
Yy KEPOJHBIX BUJIOB.

JdeMoHcTpanuu
IToptpert: k. . XaTunHCOH.
Tabmuml ¥ CXEMBI: «OKOJOTMYECKHE  XAPAKTEPUCTHUKUA  TOIYJISILIUNY,

«IIpocTpaHCTBEHHAss CTpyKTypa MNOMyJIsiuun», «Bo3pacTHble nUpamMuibl OIS,
«CKOpOCTh 3acesicHHs] IOBEPXHOCTHM 3E€MJIM pa3MYHbBIMM OpraHusMamu», «Mogaenb
skojiorndeckor Hu Jx. M. XatanHcoHay.

O6opynoBanue: repbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOieHust ceMsH pacTeHUN K PacCeNeHUIO.

Tema 9. Iko10rus C000IECTB. IKOJIOTHIECKHE CHCTEMBI.

Coo0iiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsizu MeXy OpraHu3MaMu B
OWoIIeHO3E.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnm). DyHKIMOHANBHBIC OJIOKH
OpTraHU3MOB B DKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PEAYLEHTHI. TpoduiecKkrne ypOBHHU.
Tpoduueckue nenu u cetu. Abroruyeckue 0J10ku 3KocucTeM. [10UBBI U UITBI B 3KOCHCTEMAX.
KpyroBoport BemecTB 1 MOTOK 3HEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeld »>KOCHUCTEMBbI. buomMacca u mNpoAyKuus. DKOJOTHUYECKHUE
MUpaMUIbI YUCEN, OMOMACCHI U SHEPTHUH.

Junamuxa  sxkocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @Puyxmyayuu.
HamnpaBneHnHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuyHbIe U BTOPUYHbIE
CYKLIECCMM M HMX NPUYUHBI. AHTPOINOIEHHBIE BO3JICUCTBUS Ha Cykueccuu. KinmmakcHoe
coobmiecTBo. brnopasHooOpas3ue u moJIHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOWYUBOCTH
COOOIIIECTB.

[IpuponHble IKOCUCTEMBL. JKOCUCEMbL 03D U PeK. DKOCUCMEMbL MOpel U OKEeaHO8.
Irocucmemvl MyHOp, Jleco8, cmeneli, nyCmbitb.



AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTeMa. ArporeHo3. Pasnuuus wmexmy
AHTPOITOTCHHBIMH U TIPUPOTHBIMH IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [opojackas ¢iopa u
¢ayna. CuHanTponu3zaius ropoJickoi ¢ayHsl. buosornueckoe U X034iMCTBEHHOE 3HAYEHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJEWCTBUN OPraHU3MOB B
aKocucTeMax. Ponb kackaonozo aghghexma u 6u0o08-30uguxamopos (kiouesvix 6udos) 8
@yHryuonuposanuu sxocucmem. IlepeHOC HSHEPruM M BEUIECTB MEXAY CMEXKHBIMU
HKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TOMYJISIUA U DOKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U AHTPOITOINE€HHBIX BO3JAEHUCTBUML.

Mexanuzmvl  8030eiicmeus 3a2pA3HEHUN  pPA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKONOSUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo0JI0THsI MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOMOTEHHBIX 3KOCUCTEM.

JleMmoHCTpanun

[Toptper: A. Ix. Tencau.

Tabmuupbr 1 cxembl: «CTpyKTypa OHOIIEHO3a», «IDKOCHCTEMa MIUPOKOIMCTBEHHOTO
jecay, «JKocHcTeMa XBOWHOro Jeca», «DyHKIHMOHaNbHBIE TPYNIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemecTB B 3KocucTeme», «llemu mnuranus (mactOumiHas,
JAeTpUTHAs )», « DKOJOTHUECKas MMpamMuIa ynucen», « IKOJOoruueckas nupammuaa OnomMacco»,
«IKojoruyeckas nupamuga sHeprun», «O0pazoBanue Oonota», «llepBuuHas cykueccus,
«BoccTaHoBieHue sieca nocie noxapa», « JKocucrema o3epa», « ArpoueHosy», «Kpyropopor
BEIIECTB U MOTOK 3HEPTUM B arporieHo3e», «lIpumepsl ypooskocucTem.

OO6opynoBanue: repdapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydesa MTHIl U 3BEepeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBAPUYM KaK MOJIETh SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onvucanue ypOOIKOCUCTEMBD.

JlabopaTtopHnasi padora «/3yueHue pa3HOOOpa3usi MEJIKMX TOUYBEHHBIX YICHUCTOHOTHX
B Pa3HBIX IKOCHCTEMAX).

IKCKYypcHs «IKCKYpCHs B THIIMYHBIN OnoreorieHo3 (B myOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJIOJIbHBIN MM TOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKCKypeHs «DKCKYpCHUs B arpodKocucTeMy (Ha MoJie WIH B TETUTUYHOE XO3HUCTBO)».

Tema 10. buocdepa — riodaabHas 3xKocucTeMa

buocdepa — obmiernanerapHas 060g049ka 3eMITH, I7I€ CYIIECTBYET WM CyIIECTBOBaA
®u3Hb. Pa3Buthe mnpeactaBieHuil o Ouocdhepe B Tpymax . 3rwocca. Yuenue B. N.
Bepnaackoro o 6uochepe. O6mactu 6uochepsl u €€ coctan. XKuBoe BeliecTBo ounocheps u
ero (pyHKIuM.

3aKOHOMEpPHOCTH  cyllecTBoBaHHs  Ouocdeprl. OcobOeHHocTn Ouocdepsl  Kak
r00anpHOM 3KOCHCTEMBI. JIMHaMu4ueckoe paBHoBecHe B Orocdepe. KpyroBopoTsl BemecTB u
OmoreoXMMHUUIECKHe MUKIBI (Yraeposa, a30Ta). PUTMUIHOCTH siBJIeHUH B Onocdepe.

3oHansHOCTH Ouochepsl. [louarue o Guome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
jeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHbIE JIECa, CTENHU, CaBaHHbI, MYCThIHH, TPOIMUYECKUE
jeca, BBICOKOrophsi. Kimnmar, pacTuTenbHbIN U dKUBOTHBIA MUP OMOMOB CYIIIH.



Ctpykrypa u (QyHKIUS KMBBIX CHCTEM, OLIEHKA WX PECypCHOro MOTEHIHaja Hu
ounochepHbIX QPyHKIUHN.

JdeMoHcTpanuu

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

Tabmuis! u cxemsr: «I"eocdepsl 3emnny, «KpyroBopot azota B mpupoze», «Kpyrosopor
yraepoaa B mpupoae», «KpyroBopor kucimopoaa B mpupoae», «Kpyroopor Boabl B
npupopae», « OcHOBHbIE OMOMBI cyminy, «KnmuMmartuueckue nosica 3eminy, « Tynapay», « Taitray,
«CMmemannbiii  necy, «llupoxonuctBeHHsiii jecy, «Cremb», «CaBaHHa», «llycTbiHDY,
«Tpornuueckuu Jiec.

OO6opymoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. YesntoBek u OKpy:Ka0IIAs cpeaa

DKOJIOTUYECKHEe KPU3MChl MU HMX MNpUuuHBL. Bo3nelcTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYyIIHOM cpeabl. OxpaHa Bo3layxa. 3arpsi3HeHHe BOJHOM cpeibl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienne nouBbl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiaumaTa.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA M JKMBOTHBIM Mup. OxpaHa
PacCTUTENIBHOTO U KXUBOTHOTO MHUpa. OCHOBHBIE NPUHLMUIIBI OXpaHbl MpHUpoabl. KpacHble
kauru. Oco6o oxpansemblie mnpupognbie Tepputopun (OOIIT). boranuueckue caabl u
300JIOTMYECKUE TTapKH.

OcCHOBHbIE TMPUHIMIBI YCTOMYMBOTO Pa3BUTHS  YEJIOBEUECTBA W IPUPOJIBI.
PanmonansHoe MpUpOI0NOIb30BaHUE U COXPAHEHNE OMOIOTUYECKOTO Pa3HOOOpa3us 3eMIIH.
OOmue 3aKOHOMEPHOCTH  TJOOANBHBIX  HKOJOTMYECKUX  Kpu3UcoB. OcoOeHHOCTH
COBPEMEHHOT'0 KPU3KCa U €r0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTHEe METOAOB MOHHUTOPUHIA pPAa3BUTHSA OINACHBIX TEXHOTCHHBIX IPOLIECCOB.
Cucmemmusbie uccredosanusi nepexooa K pecypcocbepezaroweil U KOHKYPEHMOCHOCOOHOL
oHepeemuke.  buonocuueckoe  paznoobpazue  u  ouopecypcvl.  Hayuonanvhoie
ungopmayuonHvle cucmemvl, obecneuugaroujue OOCMYn K UHGDOpMAYUU NO COCMOSIHUIO
omoenbHbIX U008 U IKocucmem. OCHOBblL IKOPeadbUIUMAYUU IKOCUCTEM U CNOCOO08 6OPbObI
¢ buonogpesicoeHusMU. PeKoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JlemoHCTpanun

Tabmumsr u  cxembl: «3arpsizHeHue arMmocdepb», «3arps3HeHue Tuapocheps,
«3arpsi3Henue 1ouBbl», «l[lapHukoBblii 3dpdexT», «Ocobo oxpaHseMmble NPUPOHBIE
TeppUTOpUNY, «MoJIeTu ypaBIsieMOro MUPay.

Oo6opynoBanne: (ororpadum oOxXpaHSEMBIX PACTCHHH W >KUBOTHBIX KpacHOW KHUTH
Poccniickon @enepanun, KpacHoi KHATH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'UHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOyYarOIIMMUCS
MIPOTpamMM CPETHETO 00IIEeT0 00pa30BaHMs: TUYHOCTHBIE, METAPEIMETHBIE U MPEMETHBIE.

B cTpyKType TUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUH BBIICICHBI
CIIENYIONIE COCTABISIONINE: OCO3HAHWE OOYYAIONMMHUCS POCCHUHUCKOW TPpaKTaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIIbHOCTH U CaMOOIPEIEIICHHUIO,
Hanuyue momueayuyu K OOy4YEHUIO OWOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXKICHUI JIMYHOCTH HAa OCHOBE KJTFOUYEBBIX IIEHHOCTEH U UCTOPHUUECKUX TPATUIIUN Pa3BUTHS
OMOJIOTHYECKOT0 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YYAIOIIUXCS PYKOBOICTBOBATHCS B
CBOCH JEATEIBbHOCTU ILIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMH, NPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO 00pa3oBaHUsl, HaIuuyue HNpaABOCO3HAHUA DKOJOTUYECKOW KYJbTYHI,
cnocodoHocmu cmasums NEIAU U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUSI TPOTPAMMBI IO OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE
y4eOHOHN ¥ BOCITUTATEIHHOU JESTEIHHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHI POCCUMCKUMU
COLMOKYJIbTYPHBIMH, UICTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHITHIMHU
B 0011leCTBE NMpPaBUJIaMU U HOPMaMU OBEACHUS U CIIOCOOCTBYIOT MpoIleccaM caMONO3HaHUS,
CaMOBOCIIMTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIIMU JUYHOCTH, TAaTPUOTU3MA
Y YBaXXEHUS K 3aKOHY U MPABOMOPSIIKY, YEIOBEKY TPYJa U CTAPIIEMY MOKOJEHUIO, B3AUMHOTO
YBaXEHUS, OEpEeKHOTO OTHOMICHUS K KyJIbTYPHOMY HACICAWI0 U  TPATUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoia Poccurickon denepanuu, Ipupoae U OKPYKAIOIIEN CPEIE.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI ydeOHOro mnpenMera «buosorus» mOHKHBI
OTpakaTb TOTOBHOCTh M CLIOCOOHOCTH 00YUYaIOIINXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON
BHYTPEHHEW MO3UIMEN JMYHOCTHA, CUCTEMOM UEHHOCTHBIX OPUEHTAIMW, MO3UTHUBHBIX
BHYTPEHHHUX YOEXKIECHHH, COOTBETCTBYIOLIUX TPAJUIUOHHBIM IEHHOCTSIM POCCHICKOTO
00111eCTBa, PaCIIUPEHUE KUZHEHHOTO OMBITA U ONBITA IEATEILHOCTH B IIPOLIECCE peatn3aluu
OCHOBHBIX HalPaBJIEHUN BOCIIUTATEIbHOM AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOTrO BOCIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMHA OOYYaIoOMmErocss KaKk AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLUMOHHBIX MpaB U OOS3aHHOCTEH, yBa)K€HHE 3aKOHAa U
MPABONOPS KA,

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATEIBHOCTH TIPU CO3JAHUHM YUYEOHBIX
MIPOCKTOB, PEIICHUU YUYEOHBIX W TO3HABATEIHHBIX 3a/1ad, BBITIOJHEHUU OMOJOTHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsATh COOCTBEHHYIO MO3UIMI0O IO OTHOIIECHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU B OOBICHSATH €&;



YMEHHE YYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICUCTBHUSl JIIOJEH C pPa3HBIMU YOCXKICHUSIMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOLECCE COBMECTHOI'O BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATEJIbHBIX W HCCIIEIOBATENIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO
ONIIOHEHTOB MIPHU O0CYKJI€HUH CIIOPHBIX BOIPOCOB OMOJOTMYECKOIO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMU AEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(OPMUPOBAHHOCTh  POCCUMCKOM  TpakIaHCKOM  HJEHTUYHOCTH, MaTPUOTHU3MA,
YBa)KE€HUS K CBOEMY HAapOAy, YyBCTBa OTBETCTBEHHOCTU nepea PoauHoi, ropaoctu 3a cBoi
Kpaii, cBOX0 PoauHy, CBOM SI3bIK U KYJIBTYPY, IIPOIUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO
Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACIEAUI0O U MAMSATHUKAM TPUPOAbL,
NoCTUkKeHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ, POCCHUHCKUX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE
OWoyoTuy, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHWHM 3aKOHOB MPHUPOJBI, B >KU3HHU
YeJI0BEeKa M COBPEMEHHOI0 00I11eCTBA;

uaeiiHas  yO0exaAEHHOCTb, TOTOBHOCTh K CIyXeHHIO M 3ammure (OreyecTsa,
OTBETCTBEHHOCTh 32 €ro CyAr0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSIM, CO3JAHUIO CEMbA Ha OCHOBE
OCO3HAHHOTO IPUHATHS LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHM C TPAIULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUAs 3CTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHHUI;

NOHUMAaHHUE SMOLIMOHAIBHOTO BO3/IEMCTBUS JKMBOM MPUPObI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBISATH
Ka4yeCTBa TBOPYECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnUTAHHMS, (OPMHUPOBAHMS KYJbTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0JIaronoJIyYms:

NOHUMAaHUE U peau3alius 3[0pOBOro U 6e301nacHoro 0opasa )K13Hu (310pOBOE MTUTAHUE,
cOOJTI0/IeHNe TUTUEHUIECKUX MTPABUIT U HOPM, COATTAHCUPOBAHHBINA PEKUM 3aHITHHA U OT/BIXA,
perynsipHas ¢u3nUecKkass aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXUUYECKOMY 3/I0POBbIO;

NOHUMaHUE I[IEHHOCTH NpaBWJ HHIWBHUIYAIbHOTO MU KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOMINX 3J0POBbIO U HKU3HU JIIOJEH;



OCO3HAHWE TOCIICCTBUNA W HETPUATHS BPESIHBIX MPHUBBIUCK (YIOTPEOICHUS aIKOTOJS,
HapKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHUE LIECHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AaKTUBHOM  JEATEJIBHOCTH TEXHOJIOTUYECKOM W  COLHUAIBHOMU
HAIPaBJIECHHOCTH, CIIOCOOHOCTh WHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BBITIOTHSATh
TaKy0 J€ATEIbHOCTD;

MHTEPEC K pa3IinuHbIM chepaM npodeccruoHaIbHOM AesITeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIM BBHIOOp Oynymiedl mnpodeccud W pean30BBIBATh COOCTBEHHbBIE KU3HEHHbIE
TJIAHBI;

TOTOBHOCTH Y CIIOCOOHOCTH K 00OpPa30BaHUIO M CaMOOOPA30BaHUIO HA MIPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK NCTOYHHUKY KH3HU Ha 3eMIle,
OCHOBE €€ CyLIECTBOBaHUS,

MOBBIIICHUE YPOBHS 3KOJIOTHUECKOU KYJIBTYPhl: IPUOOPETEHHE OMbITA IIAHUPOBAHUS
NOCTYNKOB U OLIEHKU UX BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEeIbl;

OCO3HaHMe riI00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U Iy Tel UX PEIICHMUS;

CIIOCOOHOCTH UCITOJIB30BAThH MPUOOPETAEMBIC TP U3YYCHUH OMOJIOTUY 3HAHUS U YMCHHUSI
MIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIlMOHAILHBIM MTPUPOIOTIOIL30BaHIEM (COOTIOCHUE
IpaBWJI NOBEJCHUS B IPUPOJE, HAIPABICHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHMOChephl);

AKTUBHOE HEMPUATHE JCHUCTBUM, MPUHOCAIIUX BpPEI OKPYKAroLEel NPUPOJHOM cpele,
YMEHUE MPOTHO3UPOBATH HeOIaronpusiTHHIC JKOJIOTUYECKHUE MOCJIE/ICTBUSA
MPEAIPUHUMAEMBIX TEUCTBUU U NIPEAOTBPALIATh UX;

HaJMYUE PA3BUTOrO 3KOJIOTMYECKOTO MBILIIIEHUS, AKOJOTUYECKON KYJIbTYpBI, OIbITA
NEATEIBHOCTH HOKOJOTHUYECKONM HAaNpaBJIECHHOCTH, YMEHUS PYKOBOJACTBOBATHCS HMHU B
MMO3HABATEIIbHOW, KOMMYHHUKATUBHOW M COLIMAJIbHOW IPAKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTAYECKON IEATEIBHOCTH YKOJIOTHYECKON HAIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha JHAJIOTe KYJBTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDE;

COBEPIICHCTBOBAHHE  SA3BIKOBOM M  YUTATEIBCKOM  KYyJbTYphl KakK CpeICTBa
B3aUMOJEHUCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;

NOHUMaHUE CrelU(PUKA OMOJOTUM KaK HayKH, OCO3HaHHS €€ poju B (pOpMUPOBAHUU
pPalMOHANIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHMM 1IEJIOCTHOTO MpEeJCTaBlIeHUs 00
OKPYXKalOIIeM MHPE KakK O eIWHCTBE MPHUPOJIBI, 4YeOBEKa W OOIIECTBA, B TMO3HAHUHU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHESHHSI PUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 3HAUMMOCTU OMOJIOTUU JJ11 COBPEMEHHOM LIUBUIIU3AIUU: O0eCTIeUeHUs
HOBOT'O YPOBHS pa3BUTHS MEAUIMHBI, CO3/IaHUE MEPCTIEKTUBHBIX OMOTEXHOJIOT Ui, CTIOCOOHBIX
pemarh pecypcHbie TPOOJEMBl pa3BUTHS YEIOBEUECTBA, IOWCKA MyTeW BBIXOJA U3



r7100abHBIX HKOJIOTMYECKUX MPOoOJIeM B 00ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIOJNBb30BAHUIO TMPUPOIHBIX PECYypcoB H  (POPMHPOBAHHIO HOBBIX
CTaHJIapPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOJIYYEHUH OMOIOTMUECKUX 3HAHUM B LIEJISIX NOBBILIEHHSI OOLIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOW YacTh (DyHKIHMOHAIBHOU
IrPaMOTHOCTH O0y4Yarouxcs, GopMUpyeMoil Mpu U3yu4eHUU OUOJIOTHH;

[IOHMMaHHE CYIIHOCTH METOJOB IO3HAHUS, UCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIOJIB30BaTh IOJIy4aeMble 3HAHMS JJIs aHajau3a U OOBSICHEHUS SIBICHUU
OKpY’KaroIlero MUpa U MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHUE JelaTb 0OOOCHOBAaHHBIE
3aKJIFOUYEHUSI HA OCHOBE HAyUYHBIX ()AaKTOB M UMEIOLIUXCS JAHHBIX C IIEJIbI0 TMOJTYYESHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENILHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JUIsl pELIeHUs
po0JieM B peaIbHBIX JKU3HEHHBIX CUTYALIUSAX;

OCO3HaHUE IICHHOCTH Hay4YHOH JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSTEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHHI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyUYEHHUIO HOBBIX 3HAaHUM 1O OHOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS yU4eOHOTO TpeaMeTa « bHoiorusy BKIIOYAOT:
3HaYUMBbIe 711 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUTIIIHHAPHBIE
(MexTpeIMeTHbIE) OOIeHayYHbIE TTOHATHS, OTPaKalollre IEeJTOCTHOCTh HAYYHON KapTHUHBI
MHUpa U cnenu@uKy METOI0B TO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPTHUS, SIBJICHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (PaKT, IPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHWsl, HCCJICAOBaHWE, HAONIOACHUE, HW3MEPEHHE, OJKCIICPUMEHT U JIpyTHue);
yHUBEpCaJIbHbIC yueOHbIC JeHCTBUS (ITO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronme GopMupoBaHue (YHKIIMOHATBHONM TPAMOTHOCTH M  COIIMAJILHOMN
KOMITETCHIINM OOYYaroNINXCsl; CIMOCOOHOCTh OOYYaIOIIUXCSl HCIOJIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYECKIE 3HAHUS W YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS B
ITI03HABATEJIbHOW U COLMAIIBHOW MTPAKTHUKE.

B pe3ynbpraTe m3yueHuss OMOJOTMM Ha YpPOBHE CpPEAHEro OOIIEro oOpa3oBaHHS Y
oOyuaromierocs 0y yT chopMUPOBaHbI MIO3HABATENILHBIC YHUBEPCAJIbHBIC yUeOHbIC NCHCTBYS,
KOMMYHUKATHUBHBIE YHUBEpCAJIbHBIC y4COHBIE ICUCTBUS, PETYJSATUBHBIC YHHBEPCAIbHBIC
y4eOHbIE IEHUCTBUS, COBMECTHAS ACSATEIHHOCTb.

MertanpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOrPaMMBI CPEIHEro o0IIero oOpa3oBaHus
JTOJDKHBI OTPaXKaTh:

OBJaeHne yHHBepPCAIbLHBIMYU YUeOHBIMH MO3HABATEILHBIMHU A€HCTBUSIMH:

1) 6a30BbIe JIOTUYECKHE IeHCTBUSA:

CaMOCTOSTENILHO (DOPMYIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;



WCIIOJIh30BaTh TPHU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBINIUICHUS (aHanm3a,
CUHTE3a, CpPaBHEHUS, KiacCH(PUKAUU, OOOOIICHMS), PACKPBIBATH CMBICT OHMOIOTHYECKUX
NOHATUN (BBIIETATh HMX XapaKTepHbIe NPH3HAKW, YCTAHABIMBATh CBSI3U C JAPYTUMH
MOHSTHUSMHU );

OTpEeNeNATh LEMU NeATebHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HMX ITOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTAThI IESITEIILHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

MCTIONb30BaTh OMOJIOTHYECKHUE TOHATHS sl OOBsSCHEHHUS (DAKTOB M SBIICHUU KUBOU
TIPUPO/IBL;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, ICIyKTHUBHBIC, 1O AaHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX  SBIICHHSIX,
(hOpMyYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHATh CXEMHO-MO/ICJIBHBIE CPEACTBA IS MTPEACTABICHUS CYIIIECTBEHHBIX CBSA3CH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAITMOHHBIX UCTOUYHUKAX;

paspabaThiBaTh IUIAH pEIICHUS MNpoOJeMbl ¢ yYE€TOM aHaidW3a HWMEIOIUXCS
MaTepUaTbHBIX U HEMATEPHUAIILHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBBI B JESATEIBHOCTD, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OILICHMBATh PUCKH TOCIEICTBUMN NS TEILHOCTH;

KOOPJIWHUPOBATh W BBIMOJHATH PA00Ty B YCIOBHUSX PEATBHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh HABBIKAMH Y4€OHO-HNCCIIEI0BATENbCKON U MPOCKTHOM JEATEIIbHOCTH, HABBIKAMH
paspernieHus mpooIeM, ClIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIILHOMY TTOMCKY METO/I0B
pEIICHNS MPAKTUIECKUX 3a7a4, MPUMEHEHHUIO PA3INYHBIX METO/I0B ITO3HAHMS;

MCTIONB30BaTh Pa3MYHbIC BUIBI JACITEIHLHOCTH IO IMOJTYYCHHIO HOBOTO 3HAHUS, €T0
MHTEPIPETALNN, TPEOOPa30BaHNIO U IPUMEHEHHUIO B yUEOHBIX CUTYAIUAX, B TOM YUCIIE TIPU
CO37IaHUU YUEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBI THI MBINUICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMHA U METOJAMU;

CTaBUTHh U (DOPMYJIHPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIBLHON JEATEIHHOCTH U
KU3HEHHBIX CHUTYaIUsX;

BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/ady, BBIIBUTATh
rUnote3y e¢ perieHusl, HaXOAWTh APTYMEHTHI ISl JT0Ka3aTebCTBA CBOMX YTBEPIKICHHUIA,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS,

aHAJIM3UPOBATh TIOMYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl, KPUTHUECKU
OILICHMBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIEeJICHANIPABICHHBIA TTOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS B
poheCCUOHATIBHYIO CpEYy;

yMETh TIEPEHOCHTH 3HAHWS B I[IO3HABATEIbHYID W TPAKTHUYECKYIO 00JacTH
KU3HEICATCILHOCTH;



YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEU, MpeAjaratb OPUTMHANbHBIE MOAXOIbl M PELICHUS, CTaBUThH
npoOJIeMbI U 33/1a4H, I0MyCKAOIIKE aJTbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢c uHpopmMaumeii:

OPHEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(POpMAINH (TEKCTE YI4eOHOTO ToCcoous,
HAy4YHO-TIOMYJSIPHOM  JIUTEpaTrype, OWUOJOrMYECKHX  CIOBapsiX H  CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B MHTEepHeTe), aHanu3upoBaTh MHPOPMALMIO PA3TUYHBIX
BUJOB U (OpM TMPEICTABICHUS, KPUTHUYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3arpochl U MPUMEHATh Pa3INYHble METOJBI IPU TOUCKE U OTOOpE
Oounonornyeckor nHMOpMAIU, HEOOXOUMOM JJIsI BBHITIOJTHEHHSI YUEOHBIX 3a]1a4;

npUOOpETaTh OMBIT UCHOJIB30BAHUS HH(DPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHbBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (OpPMY MPEACTABICHUS OHOJIOTUYECKOM
uHpopMaluu (cxeMsl, TpaduKu, JUarpamMmbl, TAOJIUIIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyeCTBE CPEICTBAa MpH paboTe ¢ OMOJIOTUYECKOM
uH(popMaIe: TPUMEHATh XUMUYECKUE, (PU3NUECKHUE U MAaTEeMaTUYECKHE 3HAKU U CUMBOJIBI,
dbopmynel, aOOpeBUaTypy, HOMEHKJIATYPY, HCIONb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIQ/IETh HaBbIKAMHM pPAcCO3HABAaHMS W 3alIMThl HH(OpManuu, HHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHHMKATHBHBIMH JeHCTBUAMM:

1) oOmenne:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCEX Chepax *KU3HU, AKTUBHO YIaCTBOBAThH B TUAJIOTE
WM JUCKYCCHH TIO CYIIECTBY 00CYX/1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh
CYXKJIEHUSI OTHOCHUTENIbHO BBIMIOJIHEHUS TMpeJuiaraéMoi 3ajadyu, Y4YUThIBaTh HHTEPECHl U
COrJIACOBAaHHOCTbH MO3UIIMI IPYTUX YYACTHUKOB JIUAJIOTa WM IUCKYCCHUH);

pacrno3HaBaTh HeBepOaJgbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYCHHE COLIMAIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTyallMd, YMETb CMSr4arhb
KOH()JIMKTHI U BECTH MEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHUSI
IPYTHUX JIIOAEH, MPOSBIISATh YBAXKUTEILHOE OTHOILLIEHUE K COOECETHUKY U B KOPPEKTHOM popme
(bopMynUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas AesiTeJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUYIbHOU paOOThI IPH
perieHny  OMOJIOTMYECKOW TPOOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IPyNNoOBBIX (POPM B3aUMOIEHCTBUS MIPU PEIICHNN YUeOHOHN 3a1auu;

BBIOMpPATh TEMAaTUKY U METOJbl COBMECTHBIX JIEUCTBHUI C YYETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0ro WieHa KOJIJIEKTHBA;



IIPUHAMATh LEIUM COBMECTHOM JAEATEIBbHOCTH, OPTraHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JEMCTBUM, PACIPEICIATh POJIUA C YUYETOM
MHEHHUN y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJIa U KAXI0T0 YYACTHUKA KOMaHbI B 00U pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJIEU C MO3ULMNA HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIUYHBIX CUTyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBiaieHue YHMBEPCAJBHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS Ui BBISBICHUS MPOOJEM M MX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHHMM II€JIEBBIE U CMBICIOBbIE YCTaHOBKU B
CBOMX JEHUCTBUSAX M IOCTYINKAaxX 0 OTHOLIEHUIO K XHUBOW NPUPOAE, CBOEMY 310POBBIO U
3I0POBBIO OKPYIKAIOLIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh [M03HABATENbHYIO IS TENbHOCTD, BBISIBIIATH MPOOJIEMBI,
CTaBUTh W (HOPMYJMPOBATh COOCTBEHHbIE 3aJlay B OOPA30BATENBHON MESITENIbHOCTU U
KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITENIbHO COCTABIIATh IUIAaH PEUICHHUs MpoOJeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUMH;

JABAaTh OLICHKY HOBBIM CHUTYalHsIM;

pacuIMpsTh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTeHHUI;

JeNnaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSIBICHUIO IIMPOKOW HSPYIUIMU B Pa3HBIX
00JacTAxX 3HaHUH, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPO.Ib:

JABaTh OLICHKY HOBBIM CHUTYAalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LEISM;

BJaJ€Th HABBIKAMM TI03HABATENHHON pedIIeKCUM KaK OCO3HAHHUS COBEPIIAEMbIX
JNEWCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJbTATOB W OCHOBAHUM, HCIIOJIb30BAaTh
npu€mbl perekcuu A OLICHKH CUTYAaIlMH, BHIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS M0 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX MIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsATHE Ce0H U APYTrHUX:

NPUHUMATD ce0sl, MOHUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU AHAIIM3E PE3yJIbTATOB ACATEIBHOCTH;

NPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMU JIPYTOro YEJIOBEKA.
IHPEAMETHBIE PE3YJIBTATDBI



[IpeameTHbIE pe3ynbTaThl OCBOCHUS COAEpKaHus yueOHoro npeamera «buosorus» Ha
yrayOia€HHOM YpOBHE OpPHMEHTHUPOBAHBI Ha oOecriedeHne MNpouiabHOro 00y4YeHHs
oOyuaromuxcst Ouosioruu. OHM BKJIIOYAIOT: crieupuyecKue sl OMoJIOruy HayuHbIe 3HAHUS,
YMEHUSL U CIOCOOBI JEHCTBUN MO OCBOCHMIO, MHTEPIPETALMU U MPEeoOpa3oBaHUIO 3HAHUM,
BUJIbI JIEATEILHOCTH M0 TOJYYEHHUIO HOBBIX 3HAHUW M HMX NPUMEHEHUIO B Pa3IMYHbIX
y4eOHbIX, a TaKKe B pEaIbHbIX >KM3HEHHBIX cuUTyauusx. lIpenMeTrHbie pe3ynbTaThl
MpeICTaBJICHBI 110 TOJaM H3yUeHUSI.

[IpenmeTrHbie pe3ynbTaThl OCBOeHUs yueOHoro mpeameta «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B ()OPMUPOBAHUHU €CTECTBEHHO-HAYUYHOW KapTHHBI MUpPA, B MO3HAHUU 3aKOHOB MPHUPOIBI U
pelieHny TpoOJieM palMOHATBHOIO MPHUPOJONOIB30BaHUS, O BKIAAE POCCHICKUX H
3apyOEKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKUX 3HaHMUI, KOTOpasi BKJIKOYAET: OCHOBOMOJIATatOIIHe
OMOJIOTUYECKHE TEPMHUHBI U MOHATUSL (3KU3Hb, KJIETKA, OpraHu3M, MeTaboIu3M, rOMeocTas,
CaMOpETyJISILUs, CaMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTh, HM3MEHYHBOCTh, POCT U
pasBuTHe), Ouonormyeckue Teopuu (kierounas teopust T. IllBamna, M. Illneiinena, P.
BupxoBa, xpomocomHas Teopust HacieactBeHHoctu T. Moprana), yuenus (H. Y. BaBunosa —
0 IIEHTPAaX MHOT000pa3usi U MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHHIT ), 3aKOHBI (€ AMHOOOpa3us
OTOMKOB I[1€PBOT0 MOKOJICHHUS, PACILEIIIIEHUS, YACTOTHI TAMET, HE3aBUCUMOTO HACIICIOBAHUS
I'. MeHnnens, roMOJIOTHYECKUX PSAAOB B HacliencTBeHHON n3MenunBoctd H. M. BaBuiiosa),
MPUHILIUIIBI (KOMIIJIEMEHTAPHOCTH );

BJaJiCHUE OCHOBHBIMM  METOJAaMH  HAy4YHOrO IO3HAHUS, MCIOJIb3yeMbIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (ONUCaHUE, W3MEPEHHE, HAOII0JIEHUE,
AKCIIEPUMEHT);

YMEHHE BBIJICIATH CYLIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKapPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE OaKTepHii, TpHOOB, paCTeHHIA,
KUBOTHBIX U 4YEJOBEKa, CTPOCHHS OpPraHOB M CHUCTEM OPraHOB PACTEHUM, >KUBOTHBIX,
YeJIOBEeKa, IMPOLIECCOB KU3HENEATENbHOCTH, MPOTEKAIOUMX B OpraHU3Max pacTEeHU,
KUBOTHBIX W YEJIOBEKa, OWOJOTHYECKUX TIPOIECCOB: OOMEHa BemIeCTB (METabOIU3M),
MpEeBpaICHUs] 3HEPTUU, OpOKEHHUs, aBTOTPO(PHOrO U TETEPOTPO(HOTrO THUIOB MUTAHUS,
dboTocHHTE32a M  XEMOCHHTE3a, MHUTO3a, MeWo3a, TraMeToreHe3a, HAMOpUOreHesa,
NOCTAIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHS, WHIMBUyaJIbHOTO Pa3BUTHsS OpraHus3ma
(oHTOrEHe3a), B3aUMOJICHCTBUS F€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY OpraHOMIaMH KJIETKH M UX (YyHKIHUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSIMU, MEXKAY OpraHaMH U CUCTEMaMH OpPTraHOB
y pacTeHuM, KUBOTHBIX M 4YeJIOBEKAa U UX (YHKUUSIMH, MEXKIY CHCTEMaMH OpPraHOB M MX
GyHKIMSIME, MEX]Ty dTaniaMu OOMEHa BEIECTB, STallaMy KJIETOYHOIO LUKJIA U KU3HEHHBIX
IUKJIOB OpPraHU3MOB, 3TalaMH 3MOPHOHAJIBHOTO PAa3BUTHs, T€HOTHUIOM H (EHOTHUIIOM,
benotunom u paxTopamu cpebl OOUTaAHUS;



YMEHHUE BBISBIATh OTIIMUYUTEILHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCJIE PACTCHUH,
’KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCTIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJOTUYECKYO TEPMUHOJIOTHIO
Y CUMBOJIMKY JIJISl JOKa3aTebCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHE pellaTh OMOJOTHYECKHEe 3aJauyd, BBISIBISTH MPUUMHHO-CIEICTBEHHBIE CBSI3U
MEXIY HCCICAyEeMBbIMH OWOJOTHYECKAMHU TMPOIECCAaMU U SIBIICHUSMH, JIeJaTh BBIBOABI U
POTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBINOIHATH Ta00OpATOPHBIE U MPAKTUYECKUE pabOThl, COONIOAATh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYyI0BaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPITh WX OSKCICPUMEHTAIBLHBIMU CPEICTBAMU,
dbopMynupys 1elb HCCIEAOBAHUSA, AHATU3UPOBATh TMOJY4YEHHBIE pE3yibTaThl U JenaTh
BBIBOJIBL;

yMEHHUE YYacTBOBATh B YUE€OHO-UCCIIEAOBATENbCKON paboTe Mo OMONIOTHH, SKOJIOTUU U
MEIHIIMHE, MPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATDH
MOJTyYEHHBIC PE3YJIbTaThl HA YYCHHUECKNX KOH(DEPECHIHSIX;

YMEHHE OIICHUBATh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHUNA B 00JACTH
OMOJIOTUM U MEIUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJ0TBOPEHUE, HANPABICHHOE
M3MEHEHHE reHOMAa U CO3/IaHKie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE  OCYIIECTBISITH OCO3HAHHBIA  BbIOOp Oyaymielr  npodeccruoHanbHON
AESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAUIIUHBI, OMOTEXHOJOTUHU, BETEPUHAPHUHU, CEIBCKOTO
XO35MCTBA, MHUIIEBOM  NPOMBIIUIEHHOCTH, YIJIyOJlsTh  IO3HABATENbHBIA  MHTEpEC,
HaIpaBJCHHbIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH mpodeccur U TPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OpraHU3AlMAX CpeIHEro NpodhecCUOHATBHOTO U BBICHIETO
oOpa3oBaHHUs.

[IpenmeTrHbie pe3ynbTaThl OcBOoeHUs yueOHoro mpeameta «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (popMHUpPOBaHNHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUH SKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, @ TAK)XKE B PEIIEHUH BOTIPOCOB
paIoHaIbHOTO MPHUPOAOIOIb30BaHNUA, U B (HOPMHUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K
npupoze, OOIIECTBY, YENOBEKY, O BKIIaJIe POCCHUICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yYMEHHE BJIAZIETh CUCTEMON OMOJIOTHYECKUX 3HAHUN, KOTOPasi BKIIOYAET ONpeeSICHUs 1
MOHMMAHHUE CYIIHOCTH OCHOBOIOJATaloluX OHOJOTHYECKMX TEPMHMHOB M TMOHSATHI (BUJ,
aKocHucTeMa, Ouocdepa), Ouosorudyeckre Teopun (dBosrormoHHas teopus Y. JlapBuHa,
CUHTEeTHYecKas Teopust 3Botonun), yueHus: (A. H. CeBepiioBa — 0 MyTSX W HalpaBICHUSAX
sBosronn, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (FeHETHYECKOTO paBHOBecHus JIK.
Xapau u B. BaitnOepra, 3apogsimeBoro cxoactsa K. M. bapa), mpasuna (Mmunumyma lO.
JInbuxa, H5KOJIOTHUECKOW TUpaMHUAbl IHEpruu), runote3sl (Tumore3a «mupa PHK» V.
['unGepra);

YMEHHUE BIJIAJIETh OCHOBHBIMHU METOJAaMU HAy4YHOTO ITO3HAHUS, HMCIOJIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUIX MXUBBIX OOBEKTOB M HKOCHCTEM (OMHMCAaHUE, U3MEpEHHE,



HaOII0ICHUE, SKCIIEPUMEHT), CITIOCOOaMHU BBISIBIICHUS M OIICHKHA aHTPOIIOTCHHBIX M3MEHEHUN
B MIPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHBbIC MPHU3HAKU: BUIOB, OMOTEOIIEHO30B, YKOCHUCTEM H
ounocdepsl, CTaOMIM3UPYIOIIETO, ABMKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONMATPUUECKOTO W CHUMIATPUUECKOTO BUAO000pa30BaHUS, BIUSHUSA JBIDKYIINX CHJI
HBOJTFOIIMU HA TEHO(OHI MOMYJIAINHA, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHus,
YepeOBaHMUs HaNpaBICHUN HBOJIIOIHMU, KPYroBOpOTa BEIIECTB W IOTOKAa HSHEPTUU B
IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOILIECCAMU ABOJIOLINU, IBUKYITUMH
CUJIAaMU aHTPOTIOTE€HE3a, KOMIIOHEHTAMHU Pa3IMYHBIX SKOCUCTEM U IPUCTIOCOOICHUSIMU K HUM
OpPTraHHU3MOB;

YMEHHE BBISBIATH OTIMYUTEIBHBIC TPU3HAKU KXUBBIX CHUCTEM, MPUCIIOCOOICHHOCTH
BUJOB K cCpene OOWTaHWs, a0MOTHYECKMX M OWOTHYECKHX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OpPraHM3MOB B COOOINECTBAX, aHTPOMOTEHHBIX H3MEHEHHH B JKOCHUCTEMAax
CBOEH MECTHOCTHU;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOIOTHIO
M CUMBOJIMKY ISl OKQ3aTeNbCTBAa POJICTBA OPTaHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB U CPeJIbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpPaHEHHUsI MHOT000pa3us BUAOB M IKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;

YMEHHE pellaTh OWOJIOTMYECKHE 3a7adud, BBISBIATH MPUYUHHO-CJICICTBEHHBIC CBS3H
MEXIy HCCIEAYyEeMbIMH OHWOIIOTMYECKUMHU TPOIECCAaMHU W SIBICHUSMH, ACNATh BBIBOJBI U
MPOTHO3BI HA OCHOBAHHUH TIOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIEC W IPAKTUIECKUE pabOThI, COOIOAATh MpaBUia MPU
paboTe ¢ yueOHBIM U Ta0OPaTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, TPOBEPATh HX OSKCIEPUMEHTAILHBIMH CpPEICTBAMH,
dbopMyupys 1eNb HCCIEAOBAHUSA, AaHATU3UPOBATh TOJMYyUYEHHBIC pE3ylbTaThl U JeNaTh
BBIBO/IBI,

YMEHHUE y4acTBOBATh B yU€OHO-HCCIIEIOBATEIHCKON pabOTe M0 OMOJIOTHH, SKOJIOTHH U
MEIUITMHE, POBOJANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO MPEICTABISAThH
MIOJTyYEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUX;

YMEHHE OIIEHWBATh THUIOTE3bl W TEOPUU O MPOUCXOKICHUM >KU3HH, YEJIOBEKa |
YeJIOBEUECKHUX pac, O MPUYUHAX, MOCIECACTBUSAX M CIOCO0aX MPEAOTBPAIICHUS TI100aTbHBIX
n3MeHeHul B 6nocdepe;

YMEHHE  OCYIIECTBIATh OCO3HaHHBIA BbIOOp Oymymed  mpodeccrnoHalbHOM
ACSATEIbHOCTH B 00JIacTU OWOJIOTHMH, OKOJOTHH, TMPUPOJONONH30BAHMS, MEIHUIIMHEI,
OMOTEXHOJIOTHH,  TICUXOJIOTUH, BETEPUHAPHUU,  CEIBCKOTO  XO3SAHCTBA,  MHUIICBOU
MIPOMBIIIUICHHOCTH, yTAyOJsTh MO3HABATEIILHBIA WHTEPEC, HAMPABICHHBIN HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH Mpodeccuu M MPOAODKEHHE OHOJIOTHYEeCKOro 0oOpa3oBaHUs B
OpraHM3aIMsIX CPEeTHErO MPO(HEeCCHOHATLHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBo 4acoB

JyeKTpoHHbIE (LM poBbIE)

Ne i/mn Konrpoabnbie  IIpakTuyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsI padoThI
1 buonorusa kak Hayka
2 JKuBbIE CUCTEMBI U KX U3yUYECHUE
3 buonorus kieTku 0.5 BupTyanbHbIN NPaKTUKYM
4 XuMuyeckas OpraHu3anus KIeTKu 10
5 Crtpoenue U QyHKIUHN KICTKU 8 2
6 OOMeH BelecTB U MpeBpallleHue SHEPTUU B 9 |
KJIETKE
7 HaCJIeI[CTBeHIfaSI uHpopManus u 9 0.5
peanu3zanus e€ B KIETKe
JKu3HEHHEBIN UK KIETKHA 6 1
9 Ctpoenue u GyHKIIUA OPraHU3MOB 17 1.5
10 PazmHoOXeHUE U pa3BUTHE OPTraHU3MOB 8 1.5 BupTyanbHbIN NPaKTUKYM
1 ['eneTnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BroTeXHOJIOTHS U CHHTETHYCCKAsT OUOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




11 KITACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBo 4acoB

JyeKTpoHHbIe (LM poBbIE)

Ne i/mn KonrTpoabubie  IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThbI

| 3apokJIeHNE U Pa3BUTHE IBOJTIOLIMOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUU

2 MuxkposBomntonus U €€ pe3yiabTaThl 14 2
MakposBononus 1 €€ pe3yJbTaTbl 6

4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 L5
3emiie

5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTreHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX

6 OpraHu3MOB M HAJJOPTAHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou

7 Opranu3Mebl U cpesia OOUTaHUs 1.5

8 DKoJj0rus BUAOB U NOIMYJISILUNA 0.5

9 ?;:Tz(;zzﬂ COOO0IIECTB. DKOJIOTNYECKUE 12 0.5

10 Bbuocdepa — riodanbpHas sxocucTemMa

11 UYenoBek 1 OKpysKarolas cpeia

12 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5

ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC




Ne i/

Tema ypoka

KoaunuyecTBOo 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue padoTbl

JlaTa
H3YYeHHs

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

Bbuonorus xak KoMmIjieKkcHas HayKa 1 Kak
YaCTb COBPEMCHHOI'O 06I_HGCTBa

JKuBBIEe cCTEMBI M MX CBOMCTBA

YPOBHeBaﬂ opraHu3anusa )XUBbIX CUCTEM

Wcropust OTKPBITHS U U3YUEHUSI KIETKH.
Knerounas Teopus

MeTo1bl MONEKYJISIPHOM U KJIETOUYHOU
ouosorun. [IpakTrdeckas padota
«/3yueHue MeToI0B KIIETOUHOW OMOIOTHH
(xpomarorpadusi, anexkrpodopes,

Qg depeHnraIbHoe HeHTpUyTrupoBaHue,
[ILP)»

0.5

XUMHYECKHUH COCTAB KIIETKU

MI/IHepaJ'H:HBIe BCIICCTBA KIICTKHU, UX
Ouosiornueckas poib

OpraHuyecKre BeIecTBa KJICeTKH — OCJIKH.
JlaboparopHas pabota «OOHapykeHuE
OEIIKOB C TIOMOIIIbIO KAYECTBEHHBIX
peaxKuuin

0.5

CgoiicTBa, KnaccupuKanys u GyHKIUN
0enKoB

10

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
YTJII€BOAbL

11

OpF AHNYCCKHUEC BCIICCTBA KICTKHU —
JIMITU A bI

BupTyanbHbIN
NPaKTUKyM




Hyxkneunossie kucnotsl. JIHK nu PHK.
JlaboparopHas pabota «lccnenoBanue

12 HYKJIEMHOBBIX KUCJIOT, BBIJIEJICHHBIX U3 05
KJIETOK Pa3IMYHBIX OPTaHU3MOB

13 Crpoenue u pynkuuu ATO. [pyrue
Hykieosunrpugpocdarsr (HTD)

14 CexBenuponanue JIHK. MeToasl reHoOMHKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToab! CTpYKTypHOU OHOJIOTUH

16 Tunsl knetok. [IpokapuoTuyueckas KieTka
CtpoeHune 7yKapuOoTHUUECKOM KIETKH.

17 [IpakTruueckas padota «3ydeHne cBOWCTB 0.5
KJIETOYHOU MeMOpaHbD»

18 IToBepXHOCTHBIN amnmapar KIETKU
OpnHoMeMOpaHHbIe OpPraHOU bl KIIETKH.

19 [IpakTuueckas padota «M3ydenue 0.5
JBUKEHUS LIUTOIJIA3Mbl B PACTUTEIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 0.5
pabora «MccnenoBanue mia3mMonusa u )
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOHIBI KJIETKH

22 Crpoenue u GyHKIUH sIpa
CpaBHuTeNbHAS XapaKTEPUCTHKA KIETOK

” aykapuoT. JlabopaTtopHas pabora 0.5
«/3yuenue cTpoeHUs KJIETOK Pa3InIHbIX )
OpPTaHU3MOBY

24 AcCCUMUIISIIIAS ¥ TUCCUMMIIALINS — JBE

CTOpOHBI MeTabomm3Ma. Turbel oOMeHa




BeiecTB. JlabopaTopnas pabora «M3yuenue
KaTaJMTUYECKOW aKTHBHOCTH (DEPMEHTOB
(Ha mprMepe aMUIIa3bl WA KaTajasbl)»

DepMEeHTaTUBHBIN XapaKTeP peaKInil
KJIETOYHOTO MeTabonau3Ma. JlabopatopHast

25 pabota «3y4yenue pepMEeHTaTUBHOTO 0.5
paciienyieHus! IepoKCuaa BOIOPOia B
PACTUTENBHBIX U JKUBOTHBIX KJIETKAX)

26 benku-akTUBaTOPHI U OCIKU-UHTHOUTOPHI

27 ABTOTpO(HBIN THII 0OMEHa BELIECTB

28 dorocuHTE3
XemocuHTes. JJaboparopnas padota

29 «CpaBHeHue nporieccoB GOTOCHHTE3a U 0.5
XEMOCHHTE32
AHa’poOHbBIe OpraHu3MbL. Bubl OposkeHus.

30 Jlaboparopnas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS M IBIXAHUSD)

31 AdpoOHBIE OPraHU3MBL. JTarbl
9HEPreTUIecKoro oOMeHa
DHeprusi MeMOpPaHHOTO TPaTUCHTA

32 npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTa3bI

33 Peakiiun MatpuyHOro CMHTE3a

34 Tpanckpunuus — matpuusblii cuHTe3 PHK

35 Tpaucnsauus u e€ sTamnbl

36 Koauposanue amuHokuciot. Pois pubocom
B OnocuHTe3e Oenka

37 Opranu3anys TeHOMa y TPOKaAPHOT U

JYKapHOT




MonexyJsipHbIE MEXAaHU3MBI KCIIPECCUU

38 TE€HOB Y 3YKapuoT
Bupycsl — BHekIIeTOUHBIE (OPMBI )KU3HH U
39 obnuraTHbIe Mapa3uThl. [IpakTryeckas 0.5
pabota «Co3iaHue MOJIeu BUpyCa»
40 BupycHble 3a001eBaHus YenoBeKa,
JKUBOTHBIX, PACTCHHI
41 HanotexHomoruu B OMOJIOTHH U METUITIHE
42 JKU3HEHHBIN UK KJIETKU
43 Matpuunslii cunte3 JJIHK
XpomocoMmsl. JTaboparopHast pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KI€TKU — MHUTO3
Tunsl k1eTok. KapuokuHes u IUTOKUHES.
46 JlaGopatopHas pabota «HaOmonenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOpPEIlKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax )
47 Perynsuus sU3HEHHOTO LIMKJIA KIETOK
48 OpraHusM Kak eIMHOE 11eJI0e
49 Txanu pacrenuii. JlJaboparopnas pabota 0.5 BupTyanbHbiii
«3ydyeHue TkaHel paCTCHUN» ' MPaKTUKYM
TkaHU )KMBOTHBIX U YEJIOBEKA. .
50 JlaGopaTtopHas paborta «M3yueHue TkaHeu 0.5 BUpTyanibHbll
NPaKTUKYM
YKUBOTHBIX)»
Opranbl. Cuctemsl opranoB. JlabopaTopHas BUpTYanbHb
51 pabota «M3yueHnne opraHoB IIBETKOBOTO 0.5
NPaKTUKYM
pacTeHus»
Undposan
52 Onopa Tena OpraHu3MoB

nabopartopus




53 JIBuKeHHE OpraHu3MOB 1

54 [luranue opraHu3MoB 1

55 [MuTanue NO3BOHOYHBIX KHUBOTHBIX. )
[InmeBapurenpHas CUCTEMa YEIOBEKa

56 Jlprxanue opraHu3mMoB 1

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U |
YyeJioBeKa

58 TpaHcnopT BelecTB y OPraHu3MOB 1

59 KpoBeHocHast cuctema mo3BOHOYHBIX 1
YKUBOTHBIX U YeJIOBEKa

60 Brinenenue y opraHu3smMoB 1

61 3anmTa y OpraHu3MoB 1

62 HNMmyHHas cucTema 4enoBeka 1

63 PaznpaxxuMocTh M peryssinus y OpraHu3mMoB 1

64 I'ymopanbHas perynsnus 1 SHIOKpUHHAS |
CUCTEMa UBOTHBIX U YeJIOBEKa

65 DopMBI pa3MHOXKEHUS OPraHU3MOB 1

66 [TonoBoe pa3zmMHOKEHUE 1

67 Meiio3 1
["ameTorenes. OOpa3oBaHKE U PA3BUTHE

68 MOJIOBBIX KieToK. JIabopaTopHas pabota 1 0.5
«V3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha )
TOTOBBIX MUKpOIIpEnapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — 1 BupTyanbHblit
OHTOT'€HE3 NPaKTUKYM

70 3akiagKa OpraHOB U TKaHEH U3 |

3apOJAbIIICBBIX JIUCTKOB




71

PocT u pa3zBurtue xuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIeHNE MPU3HAKOB CXOJCTBA
3apoAbILIEH MO3BOHOYHBIX ) KUBOTHBIX)

0.5

72

PazmHoOXeHue U pa3BUTHE PACTCHUH.
JlaboparopHas pabota «CTpoeHHE OPraHOB
PA3MHOXKCHUS BBICIIUX paCTeHHﬁ))

0.5

73

HcTopus cTaHOBJIEHUS U Pa3BUTHUS
TeHETUKH KaK HayKu

74

OCHOBHBIE TTIOHATHS U CUMBOJIBI TEHETHKH.
JlaGopatopHas pabota «Jlpozoduia kak
OOBEKT TE€HETUUECKUX UCCIICTOBAHHI

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS

NpU3HAKOB. MOHOTHOPUAHOE CKpEIIMBaHUE.

[IpaxTuueckas padora "M3ydyeHue
Pe3yIbTaTOB MOHOTHOPHTHOTO
CKpeluBanusl y 1po30Quibr"

0.5

BupTyanbHbIN
NPaKTUKyM

76

[uTonornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpPEIIUBaHUS

77

Ananusupyroniee ckpemypanue. Henmonnoe
JOMHHHUPOBaHUE

78

JuruOpuHoe cKpeniuBaHue.
[IpakTuueckas padota «M3ydenue
Pe3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS
y Ap030(HITBI

0.5

79

[uTonornyeckue OCHOBBI TUTHOPHUIHOTO
CKpEIIMBaHUS

80

CHGHHCHHOG HACJICAOBAHUC IPU3HAKOB

81

XpoMOCOMHasI TEOpHSI HACIIEACTBEHHOCTH

82

I'eneTuka nona

83

I'eroTnn kak OEJIOCTHAsA CUCTEMA

—_— | | |




84

I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA
pacTeHul, )KUBOTHBIX U YEIIOBEKA

85

N3MeHUYnBOCTH MPU3HAKOB. BHibl
W3MEHYUBOCTH

86

MonudukamoHHas U3MEHYHBOCTh

87

Bapuauyvonsslii psia U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PHUKATIOHHONW U3MEHUYHUBOCTH.
[TocTpoenne BapuauMOHHOIO psiaa u
BApUAITMOHHON KPUBO»

0.5

88

I'enoTunnyeckas N3MEHYNBOCTb.
KoMOunaTuBHast N3MEHYHUBOCTD

&9

MyTannoHHas K3MEHYUBOCTb.
[IpakTrueckas pabora « MyTanuu y
Ipo30¢huiIsl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIiecca.
DONUTeHETHKA U YTTUTEHOMHUKA

91

I'eneruka uenoBeka. [IpakTudeckas padbora
«CocraBneHue u aHalIu3 POJOCIOBHOM»

0.5

92

MeToabl MEUITMHCKON T€HETUKHT

93

3HayeHNe MEIUIIMHCKON T€HETUKHU B
MPEIOTBPAIEHUH U JICUCHUH TeHETUIECKUX
3a00JIEBaHUN YeJIOBEKA

94

OCHOBHBIE TOHSITHUSI CCJICKLINU.
JlaboparopHas pabota «3ydeHue copToB
KyJbTYPHBIX PACTCHHUI U TIOPOJT TOMAIITHUX
KHUBOTHBIX)»

0.5




MeToap! ceneKIIMOHHON paboTHI.
95 JlaboparopHnas pabota «3y4eHne MeTo10B 1 0.5
CEJICKLIUH PACTCHUN»
JlocTrKeHHs CEeNeKIMU PaCTEHUN 1
96 *HUBOTHBIX. [IpakTnueckas padora 1
«IIpuBuBKa pacTeHUID»
97 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE 1
TEHEeTUYECKUX PECYpPCOB
buotexHonorust kKak Hayka U OTpacib
98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«3yyeHne 00bEeKTOB OMOTEXHOIOTHUI
99 OCHOBHbIE HAIIPABJICHUS] CAHTETUYECKOM |
Oounonoruun
100 XpOMOCOMHAs M TeHHAs UHKEHEPUS 1
101 MeaunuHcKre OMOTEXHOIOTHU 1
102 PesepBHbIit ypok. HOBTS)peHI/Ie, 00006mIeHuE, 1
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 0 135
[TPOT'PAMME
11 KUIACC
N KoanuectBo yacoB Jara DJIeKTPOHHBbIE N (POBbHIE
. Tema ypoka Beero Konrpoabnbsie IIpakTHueckue S — oOpa3oBaTe/IbHbIE
padoThbI padoThI pecypcbl
1 OBomonronHas tTeopus Y. Jlapsuna 1
) JBroKy1re CUIbl 3BOJIFOLIMH BUIOB 110 Y. 1
HapBuny
3 Bops0a 3a cymiecTBoBaHUEe, €CTECTBEHHBIN U |
UCKYCCTBEHHBII 0TOOp




DopMUPOBAHHE CUHTETUUECKON TEOPUU
3BOJIIOLUU

OTansl OBOJJIFOIMOHHOTI'O ITponecca:
MHKPO3BOJIIOIUA 1 MAaKPOI3BOJIIOLIUA

HOHYJISII_II/ISI — DJICMCHTAapHasd CANHUIA
9BOJOLHNHU

3aKOH reHeTHYECKOTro paBHOBecHs J[K.
Xapnu, B. BaiinGepra. Jlaboparopnas
pabota «BbIsiBIeHHE U3MEHUUBOCTHU Y
0co0eil 0THOTO BUa»

0.5

DnemeHTapHbIe (PaKTOPHI IBOIIOIUU

Dddekt ocHoBarenss. IPPexT Oy THIIIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3040uu nonyisiuin:
reorpaduueckas, Ononoruaeckas

11

EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN
(dakTop IBOIOIIMH

12

[TomoBoit oT6Op

13

[TpucrnocobIeHHOCTh OPTraHU3MOB Kak
pe3yabTaT MUKpOdBoJtoHy. JlaboparopHas
pabota «3ydenne apomopdo30B u
UIUO0AANTALMMN Y PACTCHUHN U )KUBOTHBIX)

0.5

14

[Tpumeps! pucnoco0IeHUH y OPTaHU3MOB:
Mophonoruueckre, GU3N0IOTUIECKHUE,
OMOXUMHUYECKHUE, IOBEICHUYECCKHE.
JlaboparopHas padota «IIpucnocoGnenus
OpPTaHU3MOB M UX OTHOCHUTEIbHAS
11EJIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u cTpyKTypa.
JlaboparopHas paboTta «CpaBHEHHUE BHIOB
10 MOP(OJTOTUIECKOMY KPHTEPHIO)

0.5




16

CrpykTypa BUza

Bunoobpa3oBanue kKak pe3ynbTat

17 MUKPO3BOITIOIUU

18 CBs13b MUKPO3BOJIIOLUH U SIIUAEMHOIOT MU

19 Maxkpoasosmtonusi. [laneontonoruueckue
METO/Ibl U3YUYEHUS IBOTIOLUU

20 buoreorpaduyeckue METOAb U3yUECHUS
IBOJTIOLINH
OMOPHOIOTHYECKHUE U CPABHUTEIHHO-

21 MOP(OJIOTHUECKUE METO/IBI U3YUEHUS
SBOJIIOLUU
MornekysipHO-TeHeTHUECKUE,

22 OMOXUMHUYECKHE U MATEMATUYECKAE METOIBI
W3YUYEHUs SBOTIOLUU

23 OO611re 3aKOHOMEPHOCTH YBOJTIOIHH

24 AnanrtuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIOLUU

)5 HayuHble runotessl IpOUCX0XKIEHUS KU3HU
Ha 3emiie

26 JloHay4HbIe pEACTaBICHUS O 3apOXKICHUU
KU3HU

7 OCHOBHBIE 3Tanbl HEOPTaHUYECKOU
SBOJIIOLIUU

28 ['mnoTesbl 3apoKICHUS KUZHU
Wcropus 3eminu 1 METOABI €€ N3yUEHUS.

29 JlaGopaTtopHnas pabora «3yuenue u 0.5
OIMCAHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY

30 HauanbHble 3Tanbl opraHu4ecKoi 3BOTIOIUN

31 OBOJIIOLHS DYKAPUOT




OCHOBHBIE 3TaIlbl BOJIIOLUU PACTUTEIBHOTO
mupa. [IpakTuueckas pabota «/3yuenue

32 0COOCHHOCTEH CTPOCHHSI PACTCHUI pa3HbIX 0.5
OTJICTIOB»
1 OCHOBHBIE 3Tarbl 3BOJIOLUH )KUBOTHOTO
Mupa
OBoJroLMs KUBOTHBIX. [IpakTryeckas
34 paborta «M3yueHne ocoOOEHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX)
35 PazButue xxu3HM Ha 3emiie o 3paM U
nepuojam
36 MaccoBble BEIMUPaHUSI — KOJIOTUYECKUE
KPHU3HCHI MPOILIIOTO
37 CoBpEMEHHBII KOJIOTUYECKUH KPHU3HUC, €TO
0COOEHHOCTHU
18 CoBpeMeHHas cucTemMa OpraHu4ecKoro
MPOILIOTO
39 OCHOBHbIE CUCTEMATUYECKUE TPYTIIIHI
OpraHU3MOB
40 AHTpPONOJIOTHS] — HAayKa O YEJIOBEKE
41 Pa3BuTue npeacraBieHu 0 TPOUCXOKICHUU
YyeJloBeKa
MecTo 4yenoBeka B CUCTEME OpPraHUYECKOI0
4 mupa. Jlabopatopnas padora «13yuenue 0.5
0COOCHHOCTEH CTPOCHUS CKEJIeTa YelIOBeKa, '
CBSI3aHHBIX C MPSMOXOKIECHUEM»
43 JIBY>KyIIIMe CUIIbI aHTPOIIOT€HE3a
44 CooTHoIIeHrEe OMOJIOTHYECKUX U
COLIMANILHBIX (PaKTOPOB B AaHTPOTIOTeHE3E
45 OCHOBHBIE CTaIMM AaHTPOIIOTEHE3a




46 [Taneoreneruka u NajeoreHOMHUKA 1

47 DBOJIIOLIHMS COBPEMEHHOTO YEJIOBEKA 1
Yenoeueckue pacel. [Ipaktuueckas pabora

48 «3yuenune 3K0J0rn4ecKuX afantaunui 1 0.5
YeNoBEeKa»

49 MexauCIUIUTMHAPHBIE METOBI |
AHTPOTIOJIOTUU

50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1
Mertonst skonorun. Jlaboparopuas pabota

51 «/3yueHue METo0B FKOJIOTMUECKUX 1 0.5
UCCIIE0BAHUI

57 3HauyeHNe YKOJIOTHYECKUX 3HAHUN s )
YenoBeKa

53 DKoJIoru4ecKue (hakTOPhI 1
AbuoTtnueckue paxkropsl. CBET Kak

54 sKoJIornueckuii paxrtop. JlaboparopHas | 0.5
pabota «BbIsiBIeHHE PUCTIOCOOIEHUI '
OPTraHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue dakropsl. Temneparypa Kak

55 sKosIornueckuit paxrtop. JlaboparopHas | 0.5
pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIMSTHUIO TEMIIEpaTypb»
Aobuotnyeckue akTopbl. BraxxHOCTh Kak

56 sKosIorndeckuit paxrop. JlaboparopHas | 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHMSD)

57 Cpenpl 0OuTaHusT OPraHU3MOB 1

58 buonorunuecknue purmsl 1

59 JKusnennbie GopMbl OpraHM3MOB 1

60 Buotnueckue axkrops 1




3HaueHne OMOTHYECKUX B3aUMOICUCTBUN

61 JUISL CYLIECTBOBAHUS OPraHU3MOB B CPEJIE
oOuTaHus

62 DKOJOTHUYECKHE XapaKTEPUCTUKHU TTOMYJISIUN
OCHOBHbBIE IOKA3aTENU MOMYJISALINN:

63 YUCIIEHHOCTb, INIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTENU MOMYJISALINUN:

64 POX/1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUN

65 Okojnoruyeckas CTpyKTypa MOIyJIALNN

66 JvHamuKa nomyJisinuu U €€ peryJisius

67 KpuBsie pocTa UnCIEHHOCTH MOIMYJISLUU.
Kpusble BeKMBaHUS
DKxoJyiorudeckast Huma Buaa. Jlaboparopuas

68 pabota «IIpucrocoOaeHust CEMsH pacTeHUN 0.5
K PacCelIeHUIO»

69 Bun kak cuctema nonyssiuuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIHIA
YKUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OHOIICHO3

72 OKxocucrema Kak OTKpbITasi CHCTEMA

73 KpyroBopot BelecTB 1 MOTOK SHEPTUHU B
9KOCUCTEME

74 OCHOBHbIE TTOKA3aTeNId SKOCUCTEMbI

75 DKOJIOTHUYECKUE MUPAMUJIBI

76 N3meHenus: coo0IIeCTB — CYKIIECCUH

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€P

U peK. DKOCUCTEMbI MOPEN U OKEAHOB




[Ipupoanbie 3K0CUCTEMBL. DKOCHUCTEMBI

8 TYHAP, JI€COB, CTEIIEH, ITyCTHIHb

79 AHTPONOTr€HHBIE SKOCUCTEMBI

20 Ypboakocucremsl. [Ipaktudeckas pabora 0.5
«M3ydeHune u onucanue ypooIKOCHCTEMBI) )
3aKkOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aMMOJIEHCTBUI OPraHU3MOB B
JKOCUCTEMAX
MexaHu3Mbl BO3JICUCTBUSA 3arpsI3HEHU I

%) Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISILIUOHHOM U
9KOCHCTEMHOM YPOBHSX

23 buocdepa — obmermmanerapHas 060109Ka
3emun

84 VYuenne B. U. BepHaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEpPHI

26 KpyroBopoTs! BemiecTs u
OMOreOXMMHUYECKHE LIUKITBI

%7 3oHansHOCTH Ouochepsl. OCHOBHBIE GMOMBI
CyUIH

88 VYcroitunBocTh 6rochepbl

89 DKOJOTNYECKUE KPU3UCHI U UX IPUUNHBI

90 Bo3zgeiicTBue uenoBeka Ha 6nocdepy

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTEIbHBIN U JKUBOTHBIN MU

92 OxpaHa npupoasbl

93 OCHOBHBIE TIPUHIIUITBI YCTOHYUBOTO

Pa3BUTHUSI YEJIOBEYECTBA U MIPUPOJIBI




PaHI/IOHaHBHOC MpUpOAO0II0JIL30BAHUC U

94 COXpaHEHHE OMOJIOTUIECKOTO Pa3HOOOpasHs 1
3emim

95 O6006menue mo Teme « MUKPOIBOTIONHUS U €€ |
pe3yIbTaTh

96 O600menue mo Teme «MaKpodIBOTIONUSA U €€ 1
pe3yIbTaThI»

97 O606menne no Teme «IIpoucxoxaeHue u !
pa3BUTHE KU3HU HA 3eMIie»

08 O6006menue o Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHE3)

99 O06o0menue 1Mo Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O606mienue o Teme «OpraHu3Mbl U cpeaa |
0OUTaHUS

101 O606H.I€HIE€ 10 TeMe «DKOJIOTUS BUIOB U 1
TOTTY JISIHED

102 O606menue mo Teme «buocdepa — 1
rio0abHas SKOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




YYEBHO-METOJMYECKOE  OBECIEYEHME  OBPA3OBATEJLHOT'O
MMPOIIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

» buonorus, 11 kmace/ bopoguna I1.M., Jdemmmun I''M., Cabnuna O.B.; moa penakiueit

Hlymuoro B.K., Ipimimmna I'.M., AkiimonepHoe o6mectBo «M3aarensctBo «IIpocsenienue»

buonorus, 10 xmacc/ Beiconkas JI.B., Jpmvmur I'"M., Cabmunra O.B.; mox pemaxiueit

[Iymuoro B.K., Ipimiunia I'.M., AxkuronepHoe o0miectBo «M3narensctBo «IIpocBemnienne»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

1.

10.

MCTOI[I/I‘ICCKoe rmocobue ((PeaJII/ISaHI/I}I 06p330BaT€J'H>HI>IX ImporpamMm
CCTCCTBCHHOHay‘IHOﬁ U TEXHOJIOTMYECKOU HaIpaBJICHHOCTHU 110 OuoJorun ¢

HCIIOJIb30BAHHUECM 060py,ZLOBaHI/I}I oeHTpa

«Touka pocra». B.B.bycnakos, A.B.IIbiHees.

Meronnueckoe mocodue «Iludposas maboparopust PolusLab nmo 6uomorum»\ E.B.

Yeunna — 1-e uzn. — 71c

1.Myprasun I[1.P. AxtuBubie popmbl o0yuenust 6uonoruu M., [Ipocsemenue, 2007.
Jlepuep I'.1. buonorus [Toypounsie TecTsl U 3a1anusi M., AkBapuym, 1998
Kypnan «bunonorus B mkosne»

«OTkpsiTas ouonorusy -CJI — nuck kommnanuu « DU3UKOH

AxumoB C.M. um np. buomorms B Tabnumax, cxemax, pUCYHKax. Y4eOHO-

oOpazoBarenbHas cepusi. — M: Jluct-Hrio, 2004. — 1117c.

buonorust: CnpaBounuk mkonpHuKa u ctyaeHta/llon pea. 3.bpema u U.Meiinke;

ITep. ¢ Hem. — 3-e uzn., crepeotun. — M.: Jlpoda, 2003, ¢.243-244.

bonrosa N.B. CoopHuk 3a1a4 1o 00111ei OMO0JIOTHH ¢ PEIICHUSIMU JIJIs1 TOCTYITAFOITUX

B By3bl. — M: OO «OHUKC 21 Bek», «Mup u odpazoBanuey», 2006. — 134c.

bop3osa 3B, [laraees AM. /lunakTudeckue Matepralibl 1o Onojorun: Metoanyeckoe

nocob6ue. (6-11 ki) - M: TL «Cdepar, 2005. — 126¢.



11. .EropoBa T.A., Knynoa C.M. OcHoBbl OuotexHosnoruu. — M.: UL «Akanemusi»,

2004. — 122c.

12. Jlepnep I'.1. O6mast 6uonorus (10-11 knaccel): [Tonrotorka k EI'D. KonTposibHbIe

u camocrositenbHbie padotel/ .M. Jlepaep. — M.: Dkemo, 2007. — 240c¢.

13. Mapkuna B.B. OOmas Owuomorus: ydebHoe mnocooue/ B.B.mapkuna, T.IO.
Tarapenko-Ko3muna, T.I1. [Topagosckas. — M.: JIpoda, 2008. — 135c.

14. HeuaeBa I'.A., ®egopoc E.M. Dkonorus B 3kcnepumentax: 10 — 11 kmaccer:

Meroaudeckoe nocooue. — M.: Benrana-I'pad, 2006. — 254c.

15. HoBoxenoB 0.W. ®@unernueckas 3Bofonusi yenoBeka.— ExaTtepunOypr, 2005. —

112c.

16. CuBornazos H.M., Araponosa N.b., 3axaposa E.T. OGmas Ouonorus. bazoBbiii

ypoBesb. 10 — 11 kmacc. — M.: [Ipoda, 2005. — 354c.

17. ®enpopoc E.N., HeuaeBa I'.A. Dkonorus B 3kcnepumentax: yued. [locoOue s
yuammxcs 10 — 11 k. o0meo6pazosar. Yupexaenuid. — M.: Bentana-I'pad, 2005. —
155c¢.

18. Dxomorus: Cucrema 3aaHui JII KOHTPOJS 00s3aTeIbHOTO YPOBHS MOATOTOBKH
BBITTYCKHUKOB cpenueil mkoisl/ ABT. B.H. Ky3nenos. — M.: Benrana-I"pad, 2004. —

76c.

19. Oxomorusi B skcnepumentax: 10 — 11 kmaccel: mMetoguueckoe mocobue. — M.:

Benrtana-I'pad, 2006. — 234

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

[Tonbopka WHTEpHET-MATEPUANIOB I Y4YUTEICH OHOJIOTMH TIO Pa3HBIM OHOJIOTHYECKUM
TUCIMILTAHAM:

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm

DnexkTpoHHbIE Bepcuu pousBeneHuil Y.Jlapsuna:

http://charles-darvin.narod.ru/

WNudopmanus o mKOIbHOM 000pyI0BAHUU:



http://www.l-micro.ru/index.php?kabinet=3

Caiit LlenTpa sxonorudeckoro o0yueHust 1 nHGHOPMAaLIUU:

http://www.ceti.ur.ru

Enunas komiekius mudpoBbiX 00pa3oBaTeNbHBIX PECYPCOB:

http://school-collection.edu.ru

["azeta «buonorusy -npunoxeHue K «1 ceHTAOps»:

www.bio.1september.ru

Hay‘IHBIC HOBOCTH OMOJIOTHU:

www.bio.nature.ru

DHI0C — EHTP AUCTAHIIMOHHOTO 00pa30BaHMUS:

www.edios.ru

y4ueOHbIE MaTEepPHAIIBI M CJIOBapH Ha caiite «Kupumn u Medoauiiny:

www.km.ru/education




