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MHNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo ydyebnomy mpenmery "buomorus" (mamee - Owonorus) Ha YPOBHE CPEIHETO
oOmero oopazoBaHus pazpaborana Ha ocHOBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickoit ®enepanun», ®PI'OC COO, Konuenmuu mnpenoaaBaHusi yueOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnsiii npenmer «buonorus» yrayonéunoro ypoHs usydeHus (10—11 kmaccel) sBisieTcs
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoW obnactu «EcTtecTBeHHO-Hay4yHble MpenMeTsl». CorjacHo
nonoxeaussM ®I'OC COO npoduiibHble yueOHbIE MPEAMETHI, H3ydaeMble Ha YrIIyOJIEHHOM ypOBHE,
SBIIAIOTCS criocoboM nuddepenimanu oOydeHUss Ha ypOBHE CpenHero olmiero oOpa3oBaHUS U
MpHU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEAHUM OOIIMM, CPEAHUM
npodeccnoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B To ke BpeMs KaKIblil U3 ATUX y4EOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHUPOBAH Ha MPUOPUTETHOE pelIeHHE O00pa30BaTEIbHBIX, BOCHHTATEIBHBIX H
Pa3BUBAIOIIMX 3a]1a4, CBSI3aHHBIX C MPOQOPHEHTAIMEH 00yJaromuXcs ¥ CTUMYJIMPOBAHUEM HHTEpeca
K KOHKPETHOM O0O0JIaCTM HAyYyHOTO 3HAHHUA, CBS3aHHOTO C OWONIOTHEH, MEIUIIMHOW, SKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMmy mnpeamery "buosorua" na€r mpeiacTaBieHHE O LEIU U 334ayax
u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOJIEHHOM YPOBHE, ONpEAEISeT 00s3aTeIbHOe
(MHBapuUaHTHOE) TPEIMETHOE COJIepKaHue, €ro CTPYKTYpHpOBaHHE IO pa3jienaM H TeMaw,
pacmpejieieHue Mo KiaccaMm, peKOMEHAYeT MOCIeOBaTeIbHOCTh M3y4YeHHs y4yeOHOro marepuaia ¢
Y4ETOM MEXKIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOIO Ipoliecca, BO3PacTHBIX
ocobeHHOCTEH o0yJaromuxcsa. B mporpamMe mo 6uonorun peaan3oBaH MPUHIIMI IPEEMCTBEHHOCTH C
U3ydYeHHeM OHOJIOTMM Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHus, Onaromapss d4emy
MPOCMATPUBAETCA  HAMPABICHHOCTh Ha TMOCIEAYIollee pa3BUTHE OHOJNOTMYECKUX  3HAHUIA,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS, 3KOJIOTHYECKOI0
MBIIIEHUS], MTPEAICTABICHUI O 30pOBOM 00pa3e *KU3HU, Ha BOCHUTAHHE OEPEKHOTO0 OTHOILIEHUS K
OKpy>Karoliel MpupogHOW cpene. B mporpamme mo OMONOTMM TakkKe IOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buomorus» B peanuzauumu TpedoBanuii PI'OC COO k 1IaHHpYEeMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOOy4YeHHs W B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JEATENbHOCTH OOYYAIOIIMUXCS 110 OCBOCHUIO COJIEP’KaHUs
OM0JIOrnYecKOro 00pa3oBaHus Ha YpOBHE CpeHEro oouiero o0pa3oBaHusl.

VYuebublii npeamer «buonorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHHUS 3aBeplIaeT
Ouosoruyeckoe 00pa3oBaHME B IIKOJE M OPUEHTHPOBAH HAa pPACIIMPEHHE U YriyOJeHHe 3HaHuMN
oOyyaroluxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJIEKYJISPHON M KJIETOYHON OMOIOTMH, SMOPUOIIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETHKH, CEIEKIIUU, OMOTEXHOJIOTUH, YBOJIOIMOHHOTO YYEHHS U SKOJIOTHH.

Nzyuenmne yuebHOro mpenmera «buosnorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJATOTOBKY OOY4YaOIIMXCS K MOCIEIYIOIEeMY MOJy4eHUI0 OMOJIOrHYecKoro o0pa3oBaHus B By3ax U
OpraHm3alusx cpeaHero mnpodeccruoHaabHoro obOpazoBaHus. OCHOBY €ro COJEp)KaHHs COCTaBIIsET
crucreMa OMOJIOTMYECKUX 3HAHWM, MOJIyYEHHBIX NMPU U3YYEHHH OOYYaIOUIMMMCA COOTBETCTBYIOIIMX
CHCTEMaTUYEeCKHX pa3/esoB OMOJIOTUU Ha YPOBHE OCHOBHOTO o01ero oopasosanus, B 10—11 kiaccax
9TH 3HAHUS MOIYYaIOT pa3BUTHE. Tak, pacIIMpeHbl U yriIyOaeHbl OMOJOTHYECKUE 3HAHUS O PACTEHUSIX,
KUBOTHBIX, TIpubax, OakTepusx, OpraHW3Me 4YelOBeKa, OOIIUX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJIHUTEIBHO BKIIIOUYEHBl OHOJIOTUYECKHE CBEACHMSI TMPUKIAAHOIO U IIOMCKOBOTO XapakTepa,
KOTOpbIE MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCHeaytomiero Beidopa npodeccun. Bozmokna
TaKXKe MHTErpauus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHHMSIMHU, TOTY4EHHBIMHU
00yJaroIUMHUCS TIPU U3YYCHUU QU3UKU, XUMHUH, TeoTpaduu 1 MAaTEMAaTHKHU.

CtpykTypa nporpaMmsl 1o yaeOHoMy npenmMery "buomnorus" orpaxaeT CHCTEMHO-YPOBHEBBINA U
HBOJIIOIMOHHBIA TMOAXOAbl K U3ydyeHHIo Ouosnoruu. CoriacHo UM, H3Y4YalOTCS CBOICTBa U
3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KHMBBIX CHCTEM pPAa3HOTO YPOBHS OpPraHMU3ALUH, 3BOJIOIHUU
OpraHWYECKOTO MHpa Ha 3eMJjie, COXpaHECHHsI OMOJIOTMYECKOro pa3HooOpasws riaHeTel. Tak, B 10



KJIacce M3y4aroTCs OCHOBBI MOJICKYJISIDHOH M KJIETOYHOM OHONOrMH, SMOPUONIOTHM U OHOJIOTUH
pa3BUTHS, TEHETHUKU U CENEeKLIHUU, OMOTEXHOJOTUHM U CHUHTETUYECKOW OHOJIOTHH, aKTyaJlu3UPYIOTCS
3HaHHUS OO0ydYaroumuxcsi Mo OOTaHWKE, 300JI0THH, aHaToMuu, (pusnonoruu denoBeka. B 11 kimacce
M3Y4YaIOTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 9KOJIOTUHU U yueHHe 0 Orocdepe.

VYuebublii  npeamer  «buonorus» npu3zBaH  00ECIEYUTH  OCBOGHHUE  OOYYAIOIIUMHUCS
OMOJIOrMYECKUX TEOPUN M 3aKOHOB, MICH, MPUHIMUIIOB U MPaBWI, JISKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUW O CTPOCHHH, MHOTOOOPa3uu U OCOOEHHOCTSIX KIIETKH,
OpraHu3Ma, IMOMYJIALWH, OHOLEHO03a, 3KOCHUCTEMbI, O BBIIAIONINXCA HAYYHBIX JIOCTHIKCHHSAX,
COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH, MPHKIATHBIX aCHEKTax OMOJIOTMYECKHUX 3HaHWU. Jlis
pa3BUTHA U MOJJEpXKAHUS UHTEpeca 00yJaromuxcsi K OMOJIOTMU HApSAAY CO 3HAUUTENbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuaja B COJACpKaHUHU MPOrpamMMbl MO OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBIICHHUS W Pa3BUTHs TOW MM WHOW 00JAacTH OWOJIOTHH, BKJIAIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp u3yuenus yuyebHoro mpenmera «buonorus» Ha yriayOJEHHOM YPOBHE — OBIJIAJICHUE
O0Oy4aloIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHM3alliy >KUBBIX CHUCTEM Pa3HOTO
paHra W TpUOOpETEeHHE YMEHHUH WCIOIb30BaTh OTH 3HAHWA B (OpPMUpOBAHMHM HHTEpeca K
ornpenenéHHol 00sacTu NpoeCcCUOHATIBHON JIEATENbHOCTH, CBSI3aHHOW ¢ OMOJIOrHel, Wi K BbIOOpPY
y4eOHOro 3aBeIeHus Jis MPOJOJIKEHHS OMOIOTUYECKOT0 00pa30BaHusl.

Joctuxkenne 1end u3ydeHus ydeOHoro mnpenmera «buonmorus» Ha yriyOn€HHOM YpOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbI OHMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHLEMIMUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBHIIAX, COCTABISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa; O CTPOECHUH, MHOTOOOpa3uu M OCOOEHHOCTSX
OMOJIOTUUECKNX CHCTeM (KJIeTKa, OpraHW3M, TOIMYJsAIus, BHJ, OWOreoneHo3, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITHAX U COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaIOLIMXCSl ¢ METOJaMH MO3HaHMs XKMBOH MPHUPOJBI: MCCIEI0BATEIbCKUMHU
METOAaMU OHOJIOTHYECKUX HayK (MOJEKYJISPHOW M KJIETOYHON OMOJIOTHH, SMOPHOIIOTUU U OMOJIOTUU
pa3BUTHS, TEHETUKH W CEJEeKIMH, OMOTEXHOJOTMU W CHHTETUYECKOH OWMOJIOTHH, MaJIeOHTOJIOTHH,
9KOJIOTMH); METOJIaMU CaMOCTOSITEIbHOTO MPOBEIEHUSI OMOJIOTHYECKHUX UCCIIEI0BaHM B 1abopaTopun
U B Ipupojie (HabojeHrne, U3MEepeHne, SKCIIEPUMEHT, MOJICIIMPOBAaHUE);

OBJIajiecHue OOYyYaroIIMMHUCS YMEHUSIMHU: CaMOCTOSATENBHO HaXOJIUTh, AaHAJIM3UPOBaTh M
UCIOJIb30BaTh OMOJOTMYECKYI0 HH(POpPMAIMIO; IOJb30BaThCS OHMOJIOrMYECKON TEpMHUHOJIOTHEN u
CHMBOJIMKOH; YCTaHABJIMBATH CBSI3b MEXIY Pa3BUTHEM OWOJIOTHH W COIMAIHHO-DKOHOMHYECKUMH U
HKOJIOTUYECKUMHU TpoOIeMaMi YelIOBEUYECTBA; OLIEHUBATh IIOCIEACTBUS CBOEH JEATEIBHOCTH I10
OTHOIICHMIO K OKPY)KAIOIIeH MpUpPOAHOI cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX
Joeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(UIAKTUKU MH(EKIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJICHUST B TIPUPOJE W oOOecredeHus: Oe30MacHOCTH COOCTBEHHOW JKM3HEACATEIHHOCTH B
Ype3BbIUANHBIX CUTYAIMSIX MPUPOJHOTO U TEXHOTCHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYarOIIMXCsl HMHTEJJICKTYaIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B mpolecce
3HaKOMCTBAa C BBIJAOIIUMUCS OTKPBITUSIMH ¥ COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OHMOJIOTHH,
pelmaeMbpIMi €10 MpobjeMamMH, METONOJIOTHed OHOJIOTHYECKOro HCCIeIOBaHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX  HCCIICAOBAaHUM,  pelleHuss  OMOJOrMYecKMX  3ajad,  MOJEIMPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOIIECCOB;

BOCHHUTaHHE y OOY4YaIOIIMXCS IEHHOCTHOIO OTHOIIEHHS K KMBOW MHPHUPOJE B LEJIOM H K
OTJENbHBIM €€ 00BEKTaM M SIBJICHUAM; (OPMUPOBAHUE IKOJIOTUYECKOM, TEHETUYECKON IpaMOTHOCTH,
o01mIeit KyJabTYpbI TOBEICHUS B IPUPOJIC; HHTETPAIlUK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue OOyYarOMIMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPHPOJIONOJIE30BAaHIH
(cobmoeHre TpaBUJI TIOBEACHHS B MPHUPOJIE, OXPaHbl BHJIOB, PKOCHUCTEM, OHocdepbl), COXpaHCHUH



COOCTBEHHOTO 37I0POBBSI U 3JIOPOBBS OKPYXKAIOMIMX JIOJACH (COOMIOMeHUST Mep NPOQPIIAKTHUKU
3abojeBaHni, oOecreueHne Oe30MacCHOCTH JKU3HEACSTEIBHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJIOTHYECKUX 3HAHUH W
YMEHUH B IOBCEAHEBHOW JKU3HH;

CO3/IaHME  yCIOBHH  JUII  OCO3HAHHOTO  BBIOOpa  OOYYArOMIMMHCS  WHIUBUIAYATHHOU
o0pa3oBaTeNbHOW  TPAaEeKTOPUH,  CIIOCOOCTBYIOIIEH  TOCHEaylomeMy  IpodecCHOHATLHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUU C MHMBHIyaIbHBIMH HHTEPECAMHU U MIOTPEOHOCTSMHU PErHoHa.

OO1ee 4rco 4acoB, OTBEJCHHBIX HAa M3ydyeHUE OMONOTHH HA YIIyOJCHHOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapinseT 204 gaca: B 10 kiracce — 102 gaca (3 gaca B Hezento), B 11 kimacce —
102 gaca (3 yaca B HefeINIO).

OT6op opraHHM3alMOHHBIX (OPM, METOJIOB M CPEACTB OOYYEHHUs OMOJIOTHU OCYIIECTBISICTCS C
yaéToM crnenuuKyd ero CcoAepKaHWs ¥ HAMPAaBICHHOCTH Ha MPOJODKCHHE OHOJIOTHYECKOTO
o0pa3oBaHMs B OPraHU3alUAX CPEAHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

OOs3aTeIbHBIM  YCIIOBHEM IIpH OOyYeHHHM OHWOJOTMH Ha YIIyOJIEHHOM YpPOBHE SIBISICTCS
NpoBe/ieHUe J1a00OpaTOPHBIX M MpakTUYecKux pabor. Takke ydacTre OOy4aromuXcs B BBITIOJHCHUU
MPOSKTHBIX U Y4eOHO-HCCIICIOBATEIILCKIUX PA0OT, TeMAaTHKa KOTOPBIX OIPEACISSTCS YYHUTEIeM Ha
OCHOBE UMCIOIINXCS MaTePUATHHO-TEXHHUECKUX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBHH.



COJAEPKAHUE OBYYEHUA

10 KITIACC

CopepxaHue nporpamMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY I'OCYNApCTBEHHOU
urorooi arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHass Ouoniorus — KOMIUIEKCHass Hayka. KpaTkas ucropusi pa3BUTHUS OHOJIOTHH.
Bbuonornveckue Hayku U u3y4aemble UMH poOieMbl. OyHaMEeHTAIbHBIC, TPUKIIAIHBIE U TTIOUCKOBBIE
HayYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTUHM B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, csa3anubie ¢ Ouonoruei. 3HaueHre OMOJIOTUN B MPAKTUUECKON JESTEIbHOCTH YellOBeKa:
MEIUIIMHE, CEIbCKOM XO35IIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JdemMoHcTpanuu

[Toptpetsr: Apuctortens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. T'apseit, I.
Mennens, B. U. Bepuanckuii, W. I1. [TaBnos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodeer-
Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiet u cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMu», «CrcTteMa OMOJOTHYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKusble cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM: €IUHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSI0YEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHU3alusl, CaMOBOCIPOU3BEIEHUE, PA3APAXKUMOCTh, W3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3ali  KMBBIX  CHCTEM:  MOJIEKYJSIPDHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpPraHU3MEHHBIM, MOMYISIMOHHO-BUAOBOM, SKOCHUCTEMHBIH (OMOT€OLEHOTUYECKHI), OHOChEepHBIN.
[Ipoueccrl, mpoucxoasmue B >KUBbIX cucTeMax. OCHOBHBbIE NMpU3HAaKKU XKKUBOro. JKu3Hp kak (opma
cyliecTBoBaHMs Marepun. Hayku, u3yuaroniye >KuBble CUCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3al|H.

W3yuenune >kuBBIX cucTeM. MeToasl Ouonorndyeckoir Hayku. HaGmionenue, u3MmepeHue,
JKCIIEPUMEHT, CHUCTeMaTH3alus, MeTaaHanu3. [loHsATHE O 3aBUCMMON M HE3aBUCHUMOW MEPEMEHHOM.
[InanupoBanue skcnepuMeHTta. [loctaHoBka M mnpoBepka runore3. Hymesas rumoresa. Ilonstue
BbIOODKM U €€ nocToBepHOCTh. Pa3dpoc B Ouonormyeckux AaHHbIX. OLEHKa JIOCTOBEPHOCTHU
MOJYYEHHBIX  pe3ynbTaToB. [IpUuYMHBI  HCKaXeHUsT pe3ynbTaToB d3KcnepumeHTa. llonsThe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl n cxembl: «OCHOBHBIC MPU3HAKU KU3HWY, «buonornyeckue cuctemsl», «CBONCTBA
KUBOM MaTtepum», «YpOBHU OpraHu3aluu KUBOU NPUPOIbD», «CTPOCHHE )KUBOTHOU KIETKNY», « TKaHU
KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEUECKOTO OpraHusma», «buoreonenos», «buocdepar,
«MeToabl U3y4eHUS JKUBOU TPUPOIBDY.

ObopynoBanue: nabopaTopHOE OOOpYIOBAaHHWE MJII TPOBEACHHS HAONIOACHUHN, W3MEPECHUH,
AKCIIEPUMEHTOB.

IpakTuyeckasi padora «/crnonb3oBaHue pa3IUYHBIX METOAOB MPU N3YUEHUU KHUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTku

Krnerka — cTpykTypHO-(QyHKIIMOHANbHAS €AMHULIA )KUBOTO. MICTOpHS OTKPBITHS KIeTKU. PaGoThl
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHON TECOPUHU.

Meroapl MOJNEKYJSIPHOH W KIETOYHOW  OHMOJIOTMHM: MHUKPOCKOMUsS, Xpomarorpadus,
anexTpodopes, METOJI MEUYEHBIX aTOMOB, nuddepeHnabHOe  IIEHTPU(YTrUpOBaHUE,
KyJIbTUBUPOBAaHHE KIETOK. M3yyenue pukcuposanHvlx Kiemok. IDICKTPOHHAs MHUKPOCKOIHS.
Kongoxanvnasa mukpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.



Tabnuuet u cxembl: «CBETOBOM MUKPOCKOI», «IEKTPOHHBIN MUKpPOCKOI, «McTopust pa3BUTHS
METOJ0B MUKPOCKOIIUI».

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENapaTbl pacTUTEIbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuuyeckass padora «/3ydeHne METOJOB KJIETOYHOW Ouojoruu (Xpomarorpadus,
anektpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. XuMnyeckasi Opranu3anms KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPO3JIEMEHTH. Bona u e€ posb Kak
pacTBOpUTENIS, PEareHTa, ydyacTUE B CTPYKTYpUPOBAHUHU KIIETKH, TEILIOPETyJsiiMH. MuHepaabHbIe
BelIeCTBa KJIETKH, UX Onosornyeckas posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKM. buonornuyeckue nosmMepbl. benku. AMHUHOKHCIOTHBIA
cocraB OenkoB. CTpyKTyphl OenkoBOM Monekyinbl. [lepBudHas cTpykrypa Oenka, MenTUaHas CBS3b.
Bropuunas, TpeTnuHas, yeTBepTHUHast CTpyKTyphl. [enarypanus. CoiictBa OenkoB. Knaccugukarus
6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuabl, AUcCaxapuibl, OIUrocaxapuisl U monucaxapuisl. OOmmid miaH
CTpoeHUs M (PU3NKO-XUMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue yHKIMH yrIeBOIOB.

Jlumunet. TuapodumsHo-ruApOodoOHBIe cBOMcTBA. Kimaccupukamus munuaos. Tpuriumepuisl,
dbochomunuabl, BOCKM, cTepounbl. buonornmueckue ¢ynkiuu nunuaoB. OOmue cBoiicTBa
OHMOJIOTrMYeCKUX MeMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaM0O3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kxucnorel. JJHK um PHK. Crpoenue HykinenHoBbIX kucinoT. HykiieoTunabl.
[Mpunmun komruiementapaoctu. IlpaBuno Yapradda. Crpykrypa HAHK — ngBoifHas crupaib.
Mectonaxoxaenue u ononoruueckue Gpynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonormueckue
¢byaxkuun  AT®D. BoccTaHOBIEHHBIE  TMEPEHOCUYMKH, WX (GYHKIMH B KIeTKe. /[pyeue
nykneosuompugpocpamor (HT®). CexBenupoBanue [AHK. Memoowi cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHas Ouosorusi: OHOXMMHUYEeCKHMe M Ouo(U3MUECKHe UCCIeIOBaHUS COCTaBa M
IIPOCTPAHCTBEHHOMN CTPYKTYpbl OUoMoeKyl. Modenuposanue cmpykmypol u (hyHKyuil 6UOMOoNeKy1 u
ux Komnnexcos. Komnviomepnolii ousaiin u opeanudeckuil cunmes OUOMONEKVI U UX HenpupoOHbLX
aHanozoe.

JdemoncTpanuu

[optpersr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Conrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOM MpUpone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuis! u cxemsl: «lleproguueckast TabIMIIa XUMHUYECKHUX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYIIbI
BOJbI», «BemiecTBa B cocTaBe opranu3smMoBy, «CTpoeHue MosieKyibl 0enkay, «CTpyKTypbl OelKoBOMH
MOJIEKYNb», «CTpoeHHe MOJIEKYd YIVIEBOAOB», «CTpo€HHE MOJEKyl JIUNHUI0BY», «HykienHoBble
KHCIOTh, «CTpoeHne MosieKyisl ATD».

Ob6opynoBanue: XUMUYECKas ocyia 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxkeHHe OETKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGoparopnass padora «lccienoBaHue HYKJIEMHOBBIX KHUCIOT, BBIACICHHBIX W3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl KJIeTOK: JyKapuoThyeckas W mpokapuotruyeckas. CTpyKTypHO-(DyHKIMOHAbHbIE
00pa3oBaHMS KIETKH.

Crpoenne npokapuoTHueckor kieTku. Kierounas crenka Gaktepuil u apxeil. OcoOeHHOCTH
CTPOEHUS TeTepoTpPOodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo M pojb HMPOKapuoT B
OnoleHO3aX.



Crpoenre u (YHKUMOHHPOBAHUE OJYKApPUOTHYECKOM KiIeTKH. IlnmazmaTtuueckas memOpaHa
(urazmanemma).  CTpykTypa  Iuia3MaTH4YecKoW  MeMmOpanbl.  TpaHCOpPT — BEmIECTB — 4epe3
MJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (nuddy3us, oOneruénnas auddysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-
KaJMEeBOT0 Hacoca. DHJOUUTO3: MMHOUUTO3, (paroruTos. Dk3ouuTo3. Kinerounas crenka. CTpykTypa u
(GYHKIIUHM KIETOYHON CTEHKH pacTeHHIi, IpuOOB.

Hurtommazma. Iluto3ons. Iutockener. JIBwkenwe uuroriasMbl. OpraHouwabl  KJIETKH.
OpHoMeMOpaHHBIE OPTaHOWABI KIETKU: SHaormiazmatudeckas cerb (OIIC), ammapat [Nombmxw,
JIM30COMBI, UX CTpOCHHE U (PyHKINU. B3auMocBA3b 0JHOMEMOpaHHBIX OpPraHouI0B KieTku. CTpoeHue
TPaHyJIIpHOTO peTuKynyMa. Mexanusm nanpaenenus oenkog ¢ IIIC. CuHTe3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHy/aspHBIA) SHIOIUIA3MATUYECKHH PETUKYIYM.
Cexperopnast ¢ynknust anmapara [onbmku. Moougukayus 6erkoe 6 annapame 1 01604CuU.
Copmuposka 6enxog 6 annapame I onvoxcu. TpaHCHIOPT BEUIECTB B KJIeTKe. Bakyonn pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKWA: MHUTOXOHAPUHU, IJIACTUIBL.  [Ipoucxoocoenue
mumoxouopuii u naacmuo. Cumbuoeenes (K.C. Mepeaickosckuii, JI. Mapeynuc). Ctpoenue u GpyHkuun
MUTOXOHAPUHA M Tiactua. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIC IUIACTUIBI (HOTOCHHTE3UPYIOIIUX
9YKapuoT. XJIOPOILIACTHI, XPOMOILIACTHI, ICHKOIIACTHI BBICIIUX PACTCHHIA.

Hemem6panubie opranousl kietku CtpoeHue u GyHKIIMH HEMEMOpPaHHBIX OPraHOM/I0B KIETKH.
PubGocowmel. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMUHOBblIE MUKPODUIAMEHMbL.
MBplieyHble KIETKU. AKMUHO8ble KOMIOHEHMbl HeMbluleyHbIX KiemoK. MUKpoTpyOouku. Kierounsrii
ueHtp. CTpoeHre U ABWKEHUE KTYTHKOB M pEeCHUYEK. MUKpOTpYOOUKH IUTOIIa3Mbl. L{eHTpuonsb.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

SAnpo. O6omnouka s1pa, XpoMaTHH, KapUOIUIa3Ma, SAPHIIIKH, UX CTpoeHHE U pyHKUMU. S aepHbIit
OenkoBbIii  MaTpukc. IIpocTpaHCTBEHHOE pacHoOJOKEHHE XpOMOCOM B HHTEp(pazHOM  spe.
Oyxpomamun u cemepoxpomamur. beaku XpomaTHHA — TUCTOHBI. JJuHamuxa si0epHOU 00010YKU 8
mumose. Hoepmwiti mpancnopm.

Knerounsie BxitoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTENbHOM,
KUBOTHOM, TpUOHOI1).

JdemoncTpanuu

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

Tabmuipl u cxembl: «CTpoeHHE YyKapuOTHUECKON KIETKH», «CTpOoeHue KUBOTHOH KIIETKU»,
«CTtpoeHue  pacTuTenbHOM  KieTku», «CTpoeHne  MHUTOXOHApuUm», <«apo», «CrtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENaparhl PacTUTEIbHBIX, KHUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabGoparopHas padora «3yueHne cTpoeHHS KIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopunass padora «lccnenoBanue IuIasMoiau3a M JIEIJIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpPeBpPaLliecHUe JHEPITUHU B KJIETKe

AccuMUIISIIMA M IUCCUMMJISIIMSL — JIBE CTOPOHBI MeTabosm3ma. Tumbl oOMEHa BeIECTB:
aBTOTPOGHBIA M TeTepoTpOoQHBIH. YdacTHe KHUCIOpoAa B OOMEHHBIX Mpolieccax. DHEpreTudeckoe
obOecrieuenne kieTku: mpeBpamenne ATD B oOMeHHBIX mporeccaXx. DepMEHTATUBHBIN XapakTep
peaknuii KJIeTouHoro Mmertabonu3ma. DEepMEeHTHI, MX CTPOCHHE, CBOMCTBA M MEXaHWU3M JCHCTBUA.
Kodepmentsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-akTuBaTopsl U Oenku-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUH OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHBIII CHHTE3 OpPraHMYECKUX BEHIECTB B KieTke. DOTOCUHTE3. AHoKcuceHHwvlid U
oxcueennvllti pomocunmes y b6axmepui. Ceemocodbuparowjue nueMeHmsl U nUSMeHmvl peaKkyuoHHO20



yenmpa. Ponp xjmoporuiactoB B npouecce GorocuHTe3a. CBeToBas u TeMHOBast ¢a3bl. Pomoovixauue,
C3., C4- u CAM-munwvi hpomocunmesa. IlpongykTuBHOCTH poTOCHHTE3a. BiusiHue pa3nuaHbIx GakTopoB
Ha CKOpPOCTh oTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTpUUIMpyomue OakTepuu,
xKene300aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

Ana’pobnble opranusmbl. Bunpl Opoxenus. I[IpoaykTsl OposkeHHS M HMX HCIOJIb30BaHHE
4eJI0BEKOM. AHa3pOOHbIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUU U BO30YAUTENU OOIe3HEH.

AdpoOHBIE OpraHMU3Mbl. DTarbl 3HepreTndeckoro oomena. [loaroroBurenpbHelii dTam. [ TuKonus3
— OECKHCIIOPOIHOE PACIIETIIIEHUE TIIFOKO3BI.

buonoruueckoe okucieHHe, WIM KIETOYHOE JAbIxaHue. Pojab MHUTOXOHApPHUII B IMpoleccax
6uonoruueckoro okucienus. Luknuueckue peakuu. OkucnutenbHoe GochopunupoBanue. Jnepeus
Membpannoeo  epaouenma npomonos. Cummes AT®@: paboma npomounoi ATD-cunmass.
[IpeumymiectBa a’poOHOrO TYTH OOMEHA BEIIECTB IMepel aHa’poOHbIM. O((HEeKTUBHOCTH
SHEPreTHYECKOro oOMeHa.

JdeMoHcTpamun

[optpersr: k. [Ipuctau, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmupt u  cxembl: «DoTocuHTE3», «IJHepreTuueckui obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

OObopynoBaHue: CBETOBOW MHKPOCKOI, OOOPYIOBAaHUE U MPUTOTOBICHHS IMOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuasi padora «/3yyeHHe KaTaJIUTUYECKOW AaKTUBHOCTH (PEPMEHTOB (Ha MpHMeEpe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopHas padora «/3yueHue ¢epMEHTATUBHOTO PACIICIUICHUS MEPOKCHa BOJIOPOJa B
PaCTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGopatopHas padora «CpaBHeHUE MPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a.

JlaGopatopHas padora «CpaBHEHUE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJeTKe

Peakuuu marpuuHoro cuHresa. I[IpuHIMI KOMIUIEMEHTApHOCTH B pEAKLUUIX MaTpUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOM wuHpopMmaruu. [eHeTHueckuii KoOJ, €ro CBOICTBa.
Tpanckpuniuss — wmarpuusbii cunte3 PHK. TlpuHUuMOBl TpaHCKpUIIIMK: KOMILIEMEHTAPHOCTD,
aHTUIapaJUIeIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemke.
Hexooupyrowue PHK.

Tpancnsuuss u e€ osramel. Yuactue TpaHcnoptHeix PHK B OuocunTese Oenka. YcnoBus
6uocunresa Oenka. Koguposanue amuHokucaoT. Poib pubocom B GnocuHTese Oenka.

Cogpemennvie npedcmaenenus o cmpoeHuu 2enog. OpraHusalys T'€HOMa y NPOKapHoOT U
9yKapuoT. Peryssmus akTUBHOCTU T€HOB Yy mpokapuoT. ['unoreza onepona (®. XKakob, XK. Mano).
Monexynapuvle mexanusmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul
2enos. Perymnsiuns oOMEHHBIX IPOIeccoB B KieTke. KieTouHslif romeocTas.

Bupycsl — HexsieTouHble (HOpMBI KM3HM M oOnuratHele mapazuThl. CTpoeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. ;Kusnennwiii yuxn JJHK-cooepocawux eupycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupychsle 3a0oneBaHus uyenoBeka, )KUBOTHBIX, pacteHuil. CIIN]J], COVID-19, conuanbable U
MEIULUHCKUE TPOOIIEMBI.

Buoungpopmamura: ummeepayus u aunanuz 6orvwux maccusog («bigdatay) cmpyxmyprovix
ouonocuueckux OdamHvix. Hanomexnonocuu 6 ouonoeuu u meouyuue. Ilpocpammupyemvie hyHxyuu
benxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmumb! u cxemsl: «buocunTes Oenkay, «[ eHeTnYeckuid Koy, «Bupycen», «baktepuodarmy.



IIpakTnueckas padora «Co3gaHue MOAEIN BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKH

Kinerounsnii ki, ero nepuosl u peryisiusa. Marepdaza u Mmuto3. OcoOEHHOCTH MPOIIECCOB,
nporekaomux B uHTepdasze. IloaroroBka  kieTkm K  JAeneHUIo.  lIpecuHTeTHYECKUN
(IOCTMUTOTUYECKUI), CHHTETUYECKUH U IOCTCUHTETUYECKUH (IPEMUTOTHYECKUN) MEpPHOIbI
nHTEep(Da3hI.

Marpuunsiii cunte3 JJHK — permukanus. [punnune permukanuu JIHK: koMmiiemenTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CUHTE3, aHTUIIApauIeabHOCTh. Mexanusm pemmnkanuu JIHK. Xpomocomsr.
Crpoenne xpomocoM. Temomepsl U Tenomepasa. XpPOMOCOMHBIH HabOp KIETKH — KapHOTHIL
JIMIIIONAHBIN U TarIoNAHbII HA00pbl XpoMocoM. ["'oMosIorndHbIe XpoMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jenenne knetkn — Muto3. CTaguym MHUTO3a M MPOUCXOJAIIME B HUX HPOLECChl. THUIBI MUTO3A.
Kaprokunes u nurtoknses. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiieTouHasi THOeNnb — alonros.

Knerounoe simpo, xpomocombl, (yHKLIHMOHallbHAs Te€HOMUKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemok. «Ljugpposas xknemxa» — Ououngopmamuueckue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdemMoHcTpanuu

Tabmumelt u  cxembl: <«OKU3HEHHBIH LUK KIETKH», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Penmukanms JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpornpenapathbl: «MHUTO3 B KJIETKaxX KOPEILIKa JIyKay.

JlabopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOITperapaTaxy.

JlabopaTopnas padora «Habmonenue MuTo3a B KJIeTKaxX KOHYMKA KOpEIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPTaHU3MOB. OHOKJIETOYHEIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakTtepuu, apxeu,
OJIHOKJIETOYHbIE TPHObI, OHOKJIETOYHBIE BOAOPOCIH, IpyTrue NpoTUCThl. KolloHManbHbIe OpraHu3MBbI.

B3anMoCBA3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl M CHUCTEMBI OpIraHOB.
Opranusm kak eauHoe uemnoe. ['omeocras.

Txanu pactenuil. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJALIAL,
OCHOBHas, MexaHuueckasd. OCOOEHHOCTH CTpoeHHs, (PYHKIUN W pacHojOKEeHUs TKaHEeW B opraHax
pacTeHui.

TkaHu KMBOTHBIX M uelOBEKa. TWINBI KUBOTHBIX TKAHEW: SMMTEIHANIbHAS, COCAMHUTEIbHAS,
MbllIeyHas, HepBHasi. OCOOEHHOCTH CTpOeHHUs, (YHKIMHA M pPACIONOXKEHHS TKaHeH B oOpraHax
KUBOTHBIX U YEJIOBEKa.

Opranbsl. BereratnBHblE M T€HEpaTHBHBIE OpraHbl pacTeHWid. OpraHbl U CHUCTEMBI OPraHOB
KUBOTHBIX U 4YenoBeKka. DyHKIMN OpraHoB U CUCTEM OPraHOB.

Omnopa tena opranuzmoB. Kapkac pactenmil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHYTpeHHUH ckeneT. CTPOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBu>keHne OopraHu3MOB. [[BHKeHHE OJHOKIJIETOUHBIX OPraHU3MOB: aMEOOMJIHOE, JKT'YTUKOBOE,
pecHuuHoe. JIBuKEHHE MHOTOKJIETOYHBIX pacTeHWil: Tpomu3Mbl W HacTHM. JIBuxkeHwue
MHOTOKJIETOYHBIX >KUBOTHBIX M YeJIOBEKa: MbIlIeyHas cuctema. Peduexc. CkeneTHble MBIIBI U UX
pa0ora.

[Iutanne opranusmoB. llornomieHune BOJIBI, YIVIEKMCIOrO ra3a M MHMHEPAJbHBIX BEIECTB
pacteHussMH. [IlnTaHue KUBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPUKIETOYHOE mNuileBapeHue. [Iutanue
MI0O3BOHOYHBIX KUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. IIuIeBapUTENbHBIE JKEJIE3BI.
[InmeBapuTenbHas cUCTEMA YEJI0BEKa.

Jpixanue opranusmoB. Jlpixanue pacreHuid. Jlprxanwe >kuBOTHBIX. Juddy3us razoB dvepes
noBepxHOCTh KkieTku. KoxkHoe npixanue. JlpixarenbHash mnoBepxHOCTh. JKabepHoe u nérodyHoe



nbIxaHue. /[pIxaHue NMO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. DBOJIIOLMOHHOE YCIOXHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. /IpIXaTesbHAs CUCTEMA YeI0BEeKa. MeXaHU3M BEHTHIIALNU JIETKUX Y
OTHI U MIIEKONUTAIOMUX. Perynsanus apixanus. [prxarenbHble 00bEMBI.

TpaHcnopT BeleCTB y OPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUHM. TpaHCIIOPT BELIECTB Y
#UBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cucTteMa MO3BOHOUYHBIX KUBOTHBIX U
yenoBeka. Cepiue, KpOBEHOCHBbIE cocyAbl M KpoBb. Kpyru kpoBooOpamieHus. DBOIIOLHMOHHbIE
YCIIOKHEHHUs CTPOCHMsI KPOBEHOCHOW CHCTEMBbl II03BOHOYHBIX MXHMBOTHBIX. Pabora cepama u eé
perymusanus.

Beigenenne 'y opraHusMoB. Beigenenue |y pacreHuid.  BplueneHue  y  JKMBOTHBIX.
CoxparutenbHble Bakyosid. Opranbl BeliesieHus. GuibTpanus, CeKpenus 1 00paTHOE BCachIBAaHUE KaK
MeXaHU3Mbl pabOThl OpraHoB BblAedeHUA. CBs3b MOJOCTH T€la ¢ KPOBEHOCHOH M BBIIECIUTEIHHON
cucreMaMu. BbljeneHne y I103BOHOYHBIX JKMBOTHBIX M denoBeka. [louku. CrpoeHue wu
¢ynkunonuposanue Hedpona. O6pazoBaHHEe MOUYH Y YEIOBEKA.

3amMra y OpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacteHuil. Kyrukyna. Cpencrsa nacCUBHOM U XMMUYECKOU
3amuThl. DUTOHIUABI.

3amuTa y MHOIOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOMU3BOJAHBIE. 3alllUTa OpraHU3Ma OT
Oonesneil. IMMyHHas cucteMa yenoBeka. KieTouHbli U ryMopaibHbIi UMMYHUTET. Bpox1€HHbIN 1
npUOOpeTEHHBIN crienupuueckuii UMMYyHUTET. Teopus KiIOHaJIbHO-CeNeKTUBHOTO nMmyHutera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHl OpraHnu3smMoB. Ponb BpOoxAEHHOTO
MMMYHUTETA B Pa3BUTHUHU CUCTEMHBIX 3a00JI€BaHUI.

Pa3znpaxxumocTh U perynsuus y opraHu3moB. Pa3npa)kxuMOCTh y OZHOKJIETOYHBIX OPraHM3MOB.
Takcucsl. Pazapa)kuMocTs 1 perynsauus y pacTeHuid. POcToBbIe BeleCTBa U UX 3HAYCHHUE.

HepBhas cuctema u pedrextopHas perymsiuus y >kMBOTHBIX. HepBHas cuctema u €€ OTHENbI.
DBOJIOIMOHHOE YCIIO)KHEHHWE CTPOECHUSI HEPBHOM CHCTEMBI y *UBOTHBIX. OT/EIBI TOJIOBHOTO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedexc u pedaexropHas ayra. besycioBHble U yCIIOBHBIE pEQIIEKCHI.

I'ymMopanbHast perynsuuss W OSHIOOKpDHHHAs CHCTEMa JKMBOTHBIX M u4esoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI U X TOPMOHBI. J[elicTBHEe TOPMOHOB. B3anMOCBs3b HEPBHON M 3HIOKPUHHOMN
cucreM. ['unoranamo-runoduzapHas cucrema.

JdemoncTpanuu

IToptper: U. I1. I1aBnos.

Tabmupr u  cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIINY,
«baktepun», «lIpocreiimmey, «OpraHbl IBETKOBBIX pacTeHUi», «CHCTEMbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYyTpeHHee CTpoeHHME HaceKoMbIX», «TkaHu pacreHui», «KopHEBBIE CHCTEMBI,
«Ctpoenue ctebnst», «CTpoeHHe JIMCTOBOM IUIACTHHKM», «TKaHU JKUBOTHBIX», «CKeJeT yeloBeKay,
«[ImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHass cucrema», «HepBHas
cucreMay, «Koxay, «MpliedHast cucreMa», «BelaenurenbHas cucreMa», « JHIOKPUHHAS CUCTEMAy,
«Ctpoenne wmpip», «MMMmyHuteT», «KumeuHnononoctHele», «(CxeMa MNHTaHUS PACTEHUN»,
«KpoBeHOCHbBIE cHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHe TUApb», «CTpOEHHE IUTaHApUN»,
«BHyTpeHHee cTpoeHHe JOXkKAEeBOTo uepBs», «HepBHas cuctema prioy, «HepBHas cuctema JsATyIIKI»,
«HepBHas cucrema npecMmbikaronuxcs», «HepBHas cucrema nruny, «HepBHas cucrema
MiIeKonuTamuxy, «HepBHas cuctema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpONpenapaTsl OJHOKJIETOYHBIX OPTraHU3MOB,
MUKpOIpEenaparbl TKAHEW, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HWITIOKOXKHX, JKHBBIC
9K3EMIUISIpbl KOMHATHBIX PAaCTEHHMH, repOapuu pacTeHUM pa3HbIX OTAEJIOB, BIAXXHbIE IpenapaTsl
KHUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4EIOBEKa,
o0opyJ0oBaHUE Ui JEMOHCTpAllMU TOYBEHHOTO M BO3AYIIHOTO MUTaHHUS PACTCHWH, pacCIIEIUICHUS
KpaxMana u OEnIKOB Moja JeiicTBUeM (EepMEHTOB, 00OpYyIOBAaHUE MAJIS JEMOHCTPALUHU OIBITOB IO
U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKHX, MEXaHNU3Ma AbIXATEIbHBIX IBM)KCHHH, MOJAEIN T'OJOBHOIO
MO3ra Pa3Iu4HbIX KUBOTHBIX.



JlabopaTopHasi pa6ora «/3ydyeHne TkaHel pacTeHu».

JlabGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTEHHUS.

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAHU3MOB

@opMbI Pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJIKOYasi BEreTaTUBHOE) M IOJIOBOE. Bujb
0ecr10I0ro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTalus, KIOHUPOBaHUE.

[TonoBoe pazmuoxkenue. [lomoBbie KieTkH, Wik ramersl. Meio3. Craauu meito3a. IloBenenue
XpoMocoM B Merno3e. Kpoccunrosep. buonorndeckuii CMbICI Mei03a U IOJI0BOTO nporecca. Menos u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHHU3MOB.

[Ipen3zaponpiieBoe pa3sutHe. ['amerorenes y >kuBOoTHBIX. [lonoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CniepmaroreHes u ooreHes. CTpOEHHE MOJOBBIX KIETOK.

OmiogoTBOpeHHEe W SMOPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI OMIIOJIOTBOPEHUS:
HapykHOe, BHyTpeHHee. [lapTeHnorenes.

NnnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHUONIOTUS — HayKa O Pa3BUTUU
opraHu3MoB. Mopgozcenes — 00Ha u3 enasuvix npobdiem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopghozeneza. Ctaauu 3MOpUOTeHe3a )KUBOTHBIX (HA mpuMepe JisIrymkn). Jpoonenne. Turbt
npobnenus. [Jemepmunuposannoe u HedepMuHuposanumoe OpobneHue. bnacmyna, munet Onacmyi.
OcoOenHocTy APOoOICHUS MIIEKOMUTAIONINX. 3apO/IBIIIEBbIC TUCTKHU (TaCTPYIALU). 3aKiIaKa OPraHOB
W TKaHed W3 3apoAbIIEBBIX JIMCTKOB. B3auMHOe BIMAHME 4YacTel pa3BUBAIOLIEIOCA 3apojibllia
(amMOpuoHaNbHAS MHAYKIHS). 3aKiaaJKa TUIaHa CTPOCHHS KMBOTHOTO KaK PE3yJabTaT HMEPAPXUUECKUX
B3aMMOJICHCTBUI reHOB. BrusHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYKAFOIICH
Cpelbl.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanbhblil nepuon. Ilpsimoe U HempsMoe pa3BUTHE.
PazButue ¢ meramopdo30m y 6€CII03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornyeckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO PAa3BUTHSI, UX PACIIPOCTPAHEHHE B MIPUPOJIE. THIIBI pocTa KUBOTHBIX. DakTOphI
PETyIAIMUA POCTa XKUBOTHBIX U yenoBeka. CTaguu MOCTIMOPUOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [lepruoabl onToreHe3a yenoeka. CTapeHHue U CMEPTh Kak OMOIIOTUYECKUE TPOIIECCHI.

PasmuHoxenune u passuthe pacteHuil. 'ametodpur u cnopodur. Meiio3 B KU3HEHHOM IHKIIE
pactenuii. OOpa3zoBaHue crop B mpoiiecce meio3a. ['amerorene3 y pacteHuil. OIIog0TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpraHu3MoB. JIBOilHOE€ OIJIOJIOTBOPEHUE Yy LIBETKOBBIX PAaCTEHUM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KHUBOTHBIX.

JdemMoHcTpanuu

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

Tabnmuiel 1 cxeMbl: «BereraTuBHOE pa3sMHOXKeHUE», «THMBI OECronoro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJIOMOHAb», «Pa3MHOKEHHE 3BIIICHbD, «Pa3zMHOXeHue THApbD, «Meno3y,
«Xpomocombl», «l'amerorenesy», «CTpoeHUE AMIEKIETKH W crepMaro3onaay, «OCHOBHBIE CTaJlUH
oHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MallCKOro xyka», «Pa3BuTue capaHum»,
«Pa3BuTHe nArymku», «J{BoilHOE OIUIOJOTBOPEHHME Y IIBETKOBBIX pAaCTeHMI», «CTpOEHHE CEeMSH
OJIHOJOJIBHBIX M JIBYJOJIbHBIX pacTeHuil», «KU3HEHHBIM LMK MOPCKOM KamycTbl», «JKU3HEHHBIH
UK MXay, « KU3HEHHBIN [TUKII MAOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBIY.

O6opynoBaHue: CBETOBOW MHMKPOCKOT, MHKpPOIpEnapaThl SUIEKICTOK M CIIEPMaTO30HUIOB,
Mozeinb «L{uKI1 pa3BUTHS JIATYIIKH Y.

JlabopaTtopHass  paGora  «l3yyeHue CTpOEHHsSI  TMOJOBBIX KJIETOK Ha  TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckass padora «BpIsIBIEHME NPU3HAKOB CXOJCTBA 3apOABIINICH IMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB



Hctopus cTaHOBIIEHUS W pa3BUTHUS FeHETUKU Kak Hayku. PaGoter I'. Mennens, I'. ne ®pusza, T.
Moprana. Ponp oTedecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Paborer H. K. Kompmosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenxo, H. B. Tumodeera-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIbHBIE T€HBI,
aNbTEPHATUBHBIE NPU3HAKH, JOMHHAHTHBIA M PELIECCUBHBIM IPU3HAK, FOMO3UIOTa, IE€TEPO3UTOTa,
yucTas JUHUS, TUOpHIbL, TeHOTHN, (eHoTurn. OCHOBHbIE METOJbI T€HETUKH: THOPUIO0IOTHUYECKHM,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKU.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pu3, T. Mopran, H. K. KoasnoB, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXeMbl CKPEIIIMBAHUS.

JlaGopaTopnasi pa6ota «J/lpo3oduia kak 0O0bEKT FreHETHIECKUX UCCICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenmBanue. IlepBreiii 3akoH MeHzaenss — 3akoH e€IUHO0Opa3us TUOPHUIOB
nepBoro mnokoJsieHus. [IpaBuino nomuHupoBaHus. BTopol 3akoH MeHnens — 3aKOH paclleIUICHUs
Mpu3HaKoB. [{uTonornueckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHUs. [ UTIOTE3a YUCTOTHI TaMET.

AHanusupyrouee ckpemmBanue. [IpomexxyTouHblii XapakTep HacienoBaHusA. Pacuieruienue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpuanoe ckpemmBanue. Tperuil 3akoH MeHensi — 3aKOH HE3aBHUCHMOTO HAacJIeIOBAHUS
npu3HaKoB. [{uTomornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuemnnieHHoe HacnefnoBanue Mpu3HakoB. Pabotet T. Moprana. CueruieHHOE HaclieoBaHUE
I€HOB, HAPYIICHHUE CLIETUICHHS MEX1Yy TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enernka mnosa. XpoOMOCOMHBIH MEXaHU3M OINpeAeNeHuss Moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIN M reTeporaMeTHbIN MoJl. ['eHeTnYeckass CTpYKTypa MOJOBBIX XPOMOCOM.
HacnengoBanue npu3HakoB, CHEMJIEHHBIX C MTOJIOM.

l'enotun kak wenoctHass cuctema. [lneloTponus — MHOXKECTBEHHOE JIEMCTBUE TIeHa.
MHoxecTBEeHHBIN ayuienu3M. B3auMopeiicTBue HeaienbHbIX reHoB. KoMIuieMeHTapHOCTh. DnHcTas.
[Tonumepus.

['eHeTyeckuii KOHTPOJIb  pa3BUTUS PACTEHUM, IKUBOTHBIX U 4YEJIOBEKa, a TaKkKe
(U3HONIOTHYECKHUX MPOLIECCOB, TOBEIEHUS M KOTHUTUBHBIX (PYHKIMHA. ['eHeTHUeckue MeXaHU3MbI
CUMOMOTEHE3a, MEXaHWU3Mbl B3aUMOJICUCTBUS «XO35MH — TMapa3suT» M «XO35UH — MHUKPOOHOMY.
['eneTn4eckue acmeKThl KOHTPOJIS U U3MEHEHHS HACJIeICTBEHHOW MH(OPMAIIUU B TIOKOJICHUSIX KJIETOK
U OpPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuupr u cxemsl: «llepBbiii W BTOpoM 3akoHbl Menpaens», «Tperuii 3akoH MeHaens»,
«AHanuzupyroumiee ckpemuBanuey, «HemomHoe nomuHupoBanue», «CUENIEHHOE HacaedOBaHUE
MPHU3HAKOB y Apo3oduibly, «[eHeTnka mona», «Kapuortum uenoBeka», «KapuoTum apo30Quiiby,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajienn3M», «B3anMoaeiicTBre reHoBY.

O6opynoBanue: MoOJeNb IJIs JEMOHCTpAIlMd 3aKOHOB €IMHOO0Opa3usi THOPUIOB IEPBOTO
MOKOJICHUS W PacCUICIJICHUs] MNPU3HAKOB, MOJENb JUISl JEMOHCTpAllMM 3aKOHAa HE3aBHCHUMOTO
HacJeJOBaHUS MPU3HAKOB, MOJENb /I JEMOHCTpPAlMy CLEIUIEHHOTO HAaCIeOBaHUsl IMPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «Jpo3odumar.

IIpakTuyeckasi padora «/3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUA Y
TPO30(UITBD».

IIpakTuyeckas padora «/3ydeHue pe3yabTaToOB JUTHOPUIHOTO CKPEITUBAHUS Y APO3OPUITBDY.

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH



B3aumopneiictBue reHotuna W cpeabl npu  popmupoBaHuM ¢GeHoTuna. V3MEeHYMBOCTDH
Mpu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIE TPU3HAKU. BHUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HacJEeICTBEHHA.

MoaudukanonHas W3MEHUYUBOCTh. Pomb cpeapl B (OpMUPOBAHMM MOAM(PHUKAIIMOHHOM
n3MeHuuBocTd. Hopma peakumu npusHaka. BapuanuoHHbll psng v BapuauuoHHas kpuas (B.
Horanncen). CroiicTBa MOAM(DUKAITMOHHOW H3MEHYUBOCTH.

l'eHoTunnueckass u3MeHYMBOCTh. (CBOHCTBA TE€HOTUIIMYECKOW  M3MEHUYMBOCTU. Buael
F€HOTUIIMYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT W3MEHYMBOCTh. Mei03 U TIOJIOBOM MPOIECC — OCHOBA KOMOHMHATHBHOMN
M3MEHYUBOCTU. Pojb KOMOMHATHBHOW M3MEHYMBOCTH B CO3/IaHUU T'€HETHYECKOTO pa3zHOOoOpas3us B
Ipezeiax 0JHOro BUA.

MyTtannoHHass W3MEHUMBOCTb. Buapl MyTauuid: TEHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHblE M HHIAYLUHUPOBAHHbIE MyTaluu. SnepHble W LUTOIUIA3MaTHMYECKUE MYTALUU.
ComMarnueckue U 1oJioBble MyTaluu. [IpuunHbl BOSHUKHOBEHHSI MyTaluii. MyTareHsl U UX BIHMSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKUX pAIOB B
HacnencTBeHHoW n3menunBocty (H.M. BaBuiioB). BaesinepHast U3MEHUMBOCTh M HACIIEICTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, POJb  INUSEHEMUUECKUX (OAKmMopos 8 HACIe008aHuu U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpamun

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

Tabmuuer wu cxembl: «Bumel w3MeHUMBOCTHY, «MoaupuKaMoHHass W3MEHUUBOCTBY,
«KoMmOuHaTiBHAs M3MEHYHBOCTH», «Meito3y, «OmnomorBopeHuey, «l'eHernueckue 3a0oieBaHUs
YyesoBeKay, «Bunbl mytanuii.

O6opynoBaHue: >KHMBble M TepOapHble OSK3EMIUISIpbl KOMHATHBIX PACTEHUH, PHUCYHKU
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «VccrenoBanue 3aKkOHOMEPHOCTEH MOIM(UKAMOHHOW N3MEHUYHUBOCTH.
ITocTpoeHne BapHallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uyenoseka. MexnyHaponHas nmporpamma HCCIEIOBaHUS T€HOMA 4YesloBeKka. MeToxbl
M3yYeHHs TEHETHKH YeJIOBeKa: FeHealornyecKuii, OJIM3HEOBbIH, IUTOTeHETUYECKUH, O ISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH. CoBpemeHHoOe onpeeIeHue TeHOTHIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHME, TEHOTHUIIMPOBAaHME, B TOM uyucie ¢ nomompbro [II[P-anamusa.
HacnencrBennsle 3aboeBaHusl 4enoBeKa. [ eHHbIE M XpOMOCOMHBIE 0OJIe3HM 4enoBeka. boyiesHu ¢
HACJIEICTBEHHON INPEAPACIIONOKEHHOCThIO. 3HAaUEHNE MEAUIIMHCKOW M€HETUKH B MPEJOTBPAIIECHUN U
JICYEHWN TeHEeTUYeCKUX 3a0oseBaHMil uenoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE.
CrBonoBble kIeTKU. [oHSITHE «T€HEeTHYEeCKOro Tpy3a». DTHUECKHUE aCTIEKThl UCCIIEeIOBaHUI B 00J1acTH
pPENAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (QaxkTOpbl TMOBBIIEHHONH YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY H
XMMHUYECKOMY 3arpsiI3HEHUIO OKpY)Karollel cpepl. 'eHeTnyeckas npeapacioyoKeHHOCTh YEN0BEKa K
MATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuuer u cxembl: «Kapuotun uenoBekay, «MeToabl HM3y4eHHUsS TEHETHKH YEIOBEKay,
«["enernueckue 3a00I€BaHUS YEIIOBEKAY.

IIpakTnyeckas padbora «CoCTaBICHUE U aHATIU3 POJOCIOBHON».

Tema 15. Cesiekuiusi OpranHu3MoB

JlomecTuKanus U CeJIeKIusl. 3apoKIeHue CelieKIuu 1 qomMectukauuu. Yuenue H. V. BaBunosa
o LleHnTpax mpoucxoXIeHHS U MHOTo00pa3us KyJIbTYPHBIX pacTeHHidl. Ponb cenexkuuu B co3iaHUM
COPTOB pacTeHUM M MOPOJ *KUBOTHBIX. CopT, mopoda, IITaMM. 3aKOH TOMOJIOTMYECKUX PAJOB B
HacjeAcTBeHHOUM n3MeHunBocty H. M. BaBuiioBa, ero 3HadueHue 151 CEIEKIIMOHHON paboTHI.



Mertoabl ceneKMoHHONW paboThl. McKyccTBEHHBI OTOOp: MAacCOBBIM M WMHIMBHUIYaJIbHBIH.
Otanbl KOMOMHAITMOHHOW celeKnuu. VcneiTanue mnpow3BOgUTENe 1O MOTOMCTBY. OTO6Op 1O
TEHOTUITy C MOMOIIBIO OLIEHKH (EHOTUIIA MOTOMCTBA M OTOOp IO T'€HOTUIY C MOMOIIBI0 aHATU3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ[ CeNEKIIMOHHONW padoThl. PanalmoHHbIN U XUMHYECKUAN
MyTareHe3 Kak MCTOYHUK MYyTalMi y KyJIbTYpHbIX (OopM opraHu3MoB. lcmonb3oBaHHEe T'€HOMHOIO
penakTHpoBaHuss U MeTooB pekoMOuHaHTHBIX JIHK nns momyuenuss mcxomHoro marepuana Juis
CEJIEKIIUU.

[Tonydenue monurnon10B. BHyTpuBuaOBas rudpuau3sanus. bIu3kopoICTBEHHOE CKpeIBaHUE,
win uHOpuauHr. HeponacTBeHHOE CKpelMBaHHWe, WM ayTOpUAMHI. ['eTepo3uc U ero IpUYUHBL
Hcnons3oBanue rerepo3uca B cenekuuu. Otnanénnas rulOpuauszanus. [Ipeomonenue Oecrionus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIINN PACTCHHUI U KUBOTHBIX. «3€1EHASA PeBOIIOYUSLY.

CoxpaHeHre U U3y4eHUE I'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U MX AUKUX POAUYEH
JUIS CO3JaHMsSI HOBBIX COPTOB U THOPUIIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. HM3yueHue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX 8 YEJIsX
VAYUUEHUS CYUYECMBYIOWUX U CO30AHUS HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM YUCLe C NPUMEHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCAEO08AHUL, NEPe00BbIX UOEU U NEPCNEeKMUBHBIX MEXHON0U.

JdeMmoHcTpamun

[Hoptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. besnses.

Tabmuupl u cxembl: «LleHTpBI MPOUCXOXKACHUS U MHOTO00pa3usi KYJIbTYPHBIX PACTECHUN»,
«3aKOH TOMOJIOTMYECKUX pAJOB B HACIEACTBEHHOHM W3MEHYMBOCTH», «MeETOoAbl CEleKUun»,
«Otnanénnas rubpuanzanusy, «MyTtareHes3».

JlabopaTopHasi pabora «/I3yueHue copToB KyJbTYpHBIX pPACTEHUH M TOPOJ JAOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOI0B CEIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHXKEHHUS CEJEKIIMM PAaCTeHWM M >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIBHBIA YYacTOK, B TEITUYHOE
X03SIICTBO, B Ta0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUA M CHHTETHYECKAS OMOJIOTUSA

OOBbeKThl, HCNONb3yeMble B OWOTEXHOJIOTMM, — KIETOYHbIE W TKAHEBBIE KYJIBTYpHI,
MUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaJullnoOHHas OMOTEXHOJIOrHs: XjeOorneueHue, MojyueHne
KHCIIOMOJIOYHBIX ~ TPOAYKTOB,  BHHOJEIHE. MuKpoOHOIOTHYECKUH ~ CHHTES. OOBeKTHI

MUKpPOOHOIOTHYECKUX TexHomorui. [Ipon3BoacTBO OeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3manre TEXHOJOTUNA M WHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUSI U KOHCTPYHPOBAHUS
T€HOMOB C IIEJIbI0 TIOJIYYEHHSI OPTaHM3MOB U MX KOMITOHEHTOB, COJEPKalIUX HE BCTPEYAIOIIUECS B
pHUpoie OMOCHHTETHYECKHE MYTH.

Knerounas wunxkenepus. MeTonpl KynbTyphl KIETOK M TKaHE pacTeHUH U >KUBOTHBIX.
Kpuobanku. Comarudeckass ruOpuauzanus W coMaTWueckuid smOpuoreHes. Mcmonb3oBaHue
ralyionJIoB B CENEKIMM pacTeHuu. [lonyuenue MOHOKIOHANbHBLIX anmumen. Hcnoavzosanue
MOHOKJIOHANbHBIX U  NOJUKIIOHANbHBLIX anmumen 8 Mmeoduyune. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMsST SHULEKIETOK M KJIOHHUPOBAHME >KUBOTHBIX. METOJ TpaHCIUIAHTAIMU SIAEP KIIETOK.
Texnonozuu 0300p08GIeHUs, KYIbmMUeUpOo68aHus. u MUKDOKIIOHANIBHO20 ~ PA3MHONCEHUS
CenbCKOXO3AUCNEEHHBIX KYIbIYD.

XpoOMOCOMHAasi M Te€HHasg WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T'€Ha W KOHCTPYHPOBAHHUE
pexomOunanTHeIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TEPCIIEKTUBBI
XPOMOCOMHOW ¥ T€HHOM MHXEHEPHH. DKOJIOTHYECKHE U 3THUYECKUE MPOOIEeMbl TeHHOM NWHKEHEPUH.

Menunuackue OuotexHonmoruu. IloctreHomuas uudpoBas Memunuua. [II[P-muarnoctuka.
MeTabonoMHBINM aHaNKU3, TeHOLEHTPUUECKUN aHAJIW3 MMPOTEOMa YeJIOBEKa ISl OLICHKU COCTOSIHHS €ro



310poBbs. Vcmonb30BaHWE CTBOJIOBBIX KJIETOK. TapreTHast Tepamusi paka. 3D-OmoumxkeHepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3[aHUsl KOMIUIEKCHBIX TKaHEn
COYETAHMEM TEXHOJIOTUA TPEXMEPHOro OHONMPUHTHHrAa U cKapdoaauHra JUisl pelieHus 3aaad
MEPCOHAIIM3UPOBAHHON MEIUIHBI.

Cozmanue BEKTOPHBIX BaKIMH C IEIbI0 OOecreueHuss KOMOWHUPOBAHHON 3allUTBI OT
Bo3Oyauteneii OPBU, ycraHoBieHHME MOJNCKYJSIPHBIX MexaHU3MOB (yHkiuonupoBanus PHK-
COJIEp>KaIlINX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMacHbIE 3a00IeBaHUS YeJIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuubl U cxembl: «/cronb30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM MPOU3BOICTBEY,
«Kinerounas unxenepus», «I eHHas HHXXEHEPUS».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «[lonyyeHue MOJIOYHOKHUCIBIX TIPOTYKTOBY.

IKckypeust «BbHOTEXHOJOTHA — Ba)KHEWINAs MPOU3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHe 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JI0THHI

OpomonronHas teopust Y. Jlapeuna. Ilpeanocbuiku BO3HMKHOBEHUs AapBUHU3MA. JKU3HB U
HayyHas JnearenbHocTs Y. /lapBuHa.

JBuxymue cuibl 3BositolMy BUJOB o Y. JlapBuHy (BbICOKAasi MHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHM3MOB, HAacCJIEJICTBEHHAas HW3MEHYUBOCTb, OOpbOa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoil Teopun spomonnn (CTD). HelftpanbHas Teopus 3BONIOLUU.
CoBpeMeHHass 3BOJIIOLMOHHAs OHOJOrus. 3HAu€HUE DSBOJIOIHMOHHOM Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHbBI MUPA.

JdemoncTpauuu

[Toptpetsr: Apucrotens, K. JIunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, K. Krosbe, Y. [lapsun,
C. C. YerBepuxkos, U. 1. Imansraysen, Jx. Xonneiin, . K. bemnses.

Tabmuis! u cxemsl: «Cucrema xxuBoii npupoas! (o K. JIunuero)», «JlecTHHIA )KUBBIX CYILIECTB
(mo Jlamapky)», «MexaHusm (OpMUpPOBaHHS MPHUCIIOCOOICHUNH Yy pPACTEHHH W JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxoaku Y. lapunay, «PopMel
00prOBI 3a cymiecTBoBaHue», «I[lopoasl romybeit», «MHOrooOpasue KyJabTypHBIX (DOPM KamycThI»,
«IToponpl mOManTHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUIOB (1o Y. [apBuny)», «Cxema
COOTHOLIEHUS JBMXKYUIUX CHJI 3BOJTIOLUN», «OCHOBHBIE TIIOJOXKEHUS CHUHTETHYECKONH TEOopuu
IBOJIIOLIVN.

Tema 2. MUKpo3BOJIIOLUSA U €€ pe3y/IbTaThl

[Momynsimust kak odieMeHTapHas eauHuIa dBoaonuH. COBpEeMEHHBIE METO/Abl OLIEHKH
TEHETHYECKOro pa3zHooOpasusi M CTPYKTYphl momyisuuil. M3meHeHue reHo(oHIa MOMYJSIHMUA Kak
JJIEMEHTAapHOE DBOJIIOIMOHHOE SIBJIEHUE. 3aKOH TreHeTndeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (AKTOpbl  (OBMKYIIME CHJIbI) OSBOMIONUH. MyTallMOHHBIA  IpoIliecc.
KomOunatuBHass u3meHuMBOCTh. Jlpeiid reHoB — ciyuaiiHble HEHanpaBlIeHHbIE W3MEHEHHs 4acTOT
amneneid B momymsmusx. Jddext ocHoBarens. Ippexm Oymouinounoco eopaviuwika. CHudiceHue
2EHeMUYecKo20 pazHoobpaszus: npuuunsvl u cireocmeus. Illposenenue s¢hghexma Opeligha eenos 6
oonbuwux U manelx  nonyaayusx.  Murpauuu.  M3onmdums  momynauuid:  reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orosoruyeckast (penpoyKTUBHA ).

EcrecTBeHHbI 0TOOp — Hampapisiomuid ¢akrop 3Bomonud. ®opMbl ecTeCTBEHHOro 0TOOpa:
JBIDKYIIUH, CTaOMIU3UPYIOIUH, pa3pbiBatonnii (qu3pynTuBHEIii). [lonoBoit oT6op. BozHukHOBEeHNE
Y HBOJIIOLIUS COLMATIBHOTO MOBEICHHS )KUBOTHBIX.



[IpucnocoOIeHHOCTh  OpPraHU3MOB  Kak  pe3ylbTaT MHUKPOIBOJIONUH. BO3HMKHOBeHHE
MIPUCTIOCOOJICHUN y OopraHu3MoB. Apomopdo3bl U uauoanantanuu. [IpumMepsl mpucrnocoOieHuld y
OpraHU3MOB: MOP(OIOTHIECKHE, (bu3HOIIOTHUYECKHE, OMOXMMHUYECKHE, MTOBEJICHYCCKHUE.
OTHOCUTENBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurtepum u CTpyKTypa. BumooOpazoBaHHe Kak pe3yibTaT MHUKPOIBOJIOLUH.
WM3omsmuss  —  ximroueBod  pakTop BugooOpazoBanus. Ilytu u  cmocoObl  BHI000pa3oBaHUS:
ajutonaTpudeckoe  (reorpaduueckoe),  cHMIaTpHYeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»
(monurmonauzanus, Ttubpuan3anus). JJIMTeTsHOCTh HBOIOIMOHHBIX ITPOLIECCOB.

MexaHu3mbl OPMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp  sBomonMoHHOM ~ OHojoruu B pa3paboTke  HAy4YHBIX  METOJOB  COXPAaHEHHUS
O6uopaszHooOpazusi. MUKpPOIBOIIONUS M KOJBOJIOLUS MApa3sUTOB W UX X035€B. MeXaHU3Mbl
(GhOopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Hoptpetsr: C. C. YUerBepukos, J. Maiip.

Tabmuipel u cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomymsiuoHHas CTPyKTypa BUIA»,
«CxeMa nposiBieHUs 3akoHa Xapau—BaitHOepray», «/IBuxyiue cuibl 3BOJIOLUNY, «DKOJIOTHYECKas
W30S TIOMYJSAINANA CeBaHCKOH (openm», «I'eorpadudeckas U30ISAIHS JTUCTBEHHUIIBI CHOMPCKONW U
JUCTBEHHUIIBI JaypcKony», «llomynsainroHHbIe BOJHBI YUCIEHHOCTH XHIIHHUKOB U JKEepPTB», «Cxema
JEHCTBHUS E€CTECTBEHHOro oTOopa», «Dopmbl OopbOBI 3a cymiecTBOBaHHE», «HIyCTpuanbHBIN
MEJIaHU3M», «KuBble  HCKOMaeMbley, «IloKkpoBUTENBCTBEHHAs ~ OKpacka  >KMBOTHBIX»,
«[Ipenynpexxnatomias okpacka *KHUBOTHbIX», «Pu3nonornueckue ananranuu», «lIpucnocodieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENIBHOCTHY», «Kputepuu Buma», «Buabl-nBoitHukny», «CTpykTypa BuIa B
npupozae», «Crocobbl BHmooOpa3oBaHus», «l'eorpaduyeckoe BuA00OpazoBaHue TPEX BUAOB
JaHABIIIEH», «DKOJOTHYecKoe BUA000pa3oBaHUE BUJOB CHHHIY, «llomumionasl pacTeHuin»,
«KanyctHo-peneunsiii rtHOpuI».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, Yydeja MTHI[ U 3Beped c
IpPUMEPaMH Pa3JIMYHbIX MPUCIIOCOOICHHH, Yydesa NTULl U 3Bepeil pa3HbIX BUIOB, repOapuM pacTeHUM
OJIM3KUX BUJIOB, 00pa30BaBLINXCS Pa3IMUHBIMU CIIOCOOaMH.

JlabopaTopHas padora «BrisiBlIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIAY.

JlaGopatopnas  pabGora  «lIpucnocoOneHus  OpraHMsmMOoB M  HMX  OTHOCHTENbHas
1€J1eCO00Pa3HOCTh .

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. MakposBosonusi 4 eé pe3y/ibTaThl

Metoapl u3yueHuss MakpolBoJrouuu. [lajgeoHToIOrMYecKkue MeETOJbl M3YYEHHUs 3BOJIOLUU.
ITepexoanbie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpapuueckue metoasl n3ydeHus spomonun. CpaBHeHue (aopsl U (ayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadguyeckue obmactu 3eminn. Buabl-sHIEMUKN U PETUKTHI.

DOMOpHOJIOTHUECKHE U  CPaBHHUTEIBHO-MOP(OIOTHYECKHE METO/bl H3YYEHHUS SBOJIOLUH.
I'eneTnyeckne MeEXaHU3Mbl DBOJIIOIMM OHTOI€HE3a M IMOSIBICHHUS HBOJIIOLMOHHBIX HOBLIECTB.
['oMonornyHble W aHANOTUYHBIE OpraHbl. PyauMeHTapHBIE OpraHbl M aTaBU3MbL. MOJEKYISpHO-
reHeTUYeCKne, OMOXMMHUYECKHE W MaTeMaTUYeCKHUe METOJAbl M3y4eHHUs 3BONIONUH. ['oMoyiornyHbIe
re’bl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PMIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOIHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBwiia) 3BOIIOUUU. [Ipunyun cmensvt @yuxkyuii. HeoOpaTuMocThb
HBOJIIOLIMU. AJanTUBHAS paauanusa. HepaBHOMEPHOCTh TEMITOB HBOJIOLIUU.

JdemoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrounep, 3. I'ekkensb.

Tabmuier 1 cxembl: «DUITOTCHETUYECKUN pAI JOMAAN», «APXEONTEPUKCY», «3BEpPO3yObIe
ameps», «Crerouedansl», «Punnoputs», «CeMeHHbIE NManopoTHUKNWY, «buoreorpadguueckue 30HBI
3emmmy, «/peiid koHTHHEHTOB», «PemukThl», «HadanbHble CcTaguu SMOPHOHAIBHOTO Pa3BUTHUSA



MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIE U aHAJIOTUYHBIE OpPTaHb», «PyIUMEHTBI», «ATaBU3MBI,
«XpoMocOoMHbBIE HAOOpHI YeIoBeKa M IIMMIIaH3e», «lJIaBHbIE HampaBlIeHUs 3BOOLMNY», «OO0mue
3aKOHOMEPHOCTH HBOJIFOLIUN».

ObopynoBanue: KOJUIEKLIUH, TepOapuu, MyJISHKH HCKOMAEMBIX OCTATKOB OPraHU3MOB, MYIISKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble runoTe3bl mpoucxoxaeHus XKU3HU Ha 3emiie. AOuorenes u nancrnepmus. Jlonayunsie
IIPEJICTABICHUSI O 3apOKICHUM XU3HU (KpealuuoHM3M). ['mnore3a IMOCTOSHHOIO CaMoO3apOKJIECHUs
KHU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnayutanuanmy, JI. [Tacrepa. [Ipoucxoxnenue »xu3Hu
1 acTpoOUONIOTHsL.

OcHoBHbIE 3Tambl Heopranuyeckoi sBomonuu. [lmaHerapHas (reojoruueckasi) 3BOJIOLHA.
Xumuueckas 3BotoLusA. AOMOTeHHBIM CUHTE3 OPraHUYeCKUX BEUIECTB U3 HeopraHuueckux. Onbit C.
Mumnepa u I'. FOpu. ObpazoBanue monumepoB u3 MoHomepoB. KoanepBarHas rumote3a A. U.
Onapuna, runore3a nepsuyHoro OynboHa J[x. Xonpaeina, reHerudeckas rumote3a [. Mémnepa.
PuGosumer (T. Yexk) u rumnoresa «vmupa PHK» VY. T'mnbepra. ®dopmupoBanue MeMOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Wctopus 3emnu u meronpl €€ usyuyenus. Mckonaemble opranndeckue octaTku. ['eoxpoHoaorus
u e€ meronbl. OTHOCUTENbHAS M a0CONIOTHAS T€OXpPOHONOTrHs. ['eoXpoHOIOrHUecKas IIKaga: S0HbI,
3pbl, IEPUOJIbI, STIOXH.

HavanpHbple sTanbel opraHudeckoi sBostonuu. IlosiBieHHe W 3BOMIOLMS TEPBBIX KIIETOK.
Opomtonusi  Merabonus3Ma. Bo3HuKkHOBeHHME TmepBbIX dkocucteM. CoBpeMEeHHblE MHKPOOHBIE
OMOIUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpoMaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Ipoucxoxaenne dyKapuoT (CUMOHOTreHe3). OBOJIOLHMOHHOE TPOUCXOKICHHE BUPYCOB.
[IponcxoxkaeHre MHOTOKJIETOUYHBIX OPraHu3MOB. BOZHMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OCHOBHBIE ATallbl BOJIIOLUHU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixox
pacteHuii Ha cymry. [losiBIeHNe cCIOpOBBIX pAaCTEHHUM M 3aBO€BaHUE MU Cyld. CeMEHHbIE PaCTEHHUS.
[IpouncxoxkaeHre NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3TaIlbl HBOJIIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(do3bl )KUBOTHBIX. BeHnackas
¢ayna. KemOpuiickuii B3pbpIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBble XOpAOBBIE KHBOTHBIE.
XKuznp B Boje. DBOMIONMS MMO3BOHOUHBIX. [Ipoucxoxaenne ampuduit u pentunuii. [Tporcxoxaenue
MiekonuTaomux M nrul. [IpuHnun ximodyeBoro apomopdoza. OcBoeHue Oecrno3BOHOYHBIMU H
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Bute xu3HM Ha 3emile IO ’paM M INEPUOAAM: apxel, MPOTEPO30H, Maneo30i, Me3030M,
KaifHo30M. OOmIast XapakTepUCTHKa KJIMMaTa M TeoJIOTHUecKuX mporeccoB. [losiBieHue u pacuseT
XapaKTepHBIX OPraHuW3MOB. YTieoOpa3oBaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BbI COCTaB
aTMoCdepBhl.

MaccoBble BBIMHpaHMS — 3KOJOTMYECKHE KpU3MChl Mpouwioro. llpuumHbel M cienctBus
MaccoBBIX BbIMHpaHUil. COBpEMEHHBI HKOJOTMUECKU Kpu3uc, ero ocodeHHoctu. IIpoGiema
COXpaHeHMs OMOopa3HooOpasus Ha 3emile.

CoBpemeHHass cucrteMa opraHudeckoro mupa. llpuHnunel kiaaccuukKauy OPraHU3MOB.
OcHOBHBIE CHCTEMaTHYECKHE IPYIIIbI OPraHU3MOB.

JdemMoHcTpanuu

[optpersr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, U. 1. Meunukos, A. U. Onapun, [Ix.
Xonpnenn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo u3ydeHHio
camo3apokaeHust kusHu», «Cxema ombita C. Mwumnepa, I'. HOpu», «3Jrtanel HeopraHm4eckoin
IBOJIIOLIMNY, «I'€0XpoHOIOrNYecKas mkanay, «HadaapHble STansl OpraHMuecKoi IBOIOLUNY, «Cxema
o0Opa3oBaHMs PYKapHOT MyTéM cuMOHoreHesa», «Cucrema >KUBON MpHUpOnbI», «CTpOoeHHE BHpYycay,
«Apomopdo3sl pactenuit», «Punnodute», «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKICTOUYHBIE



Bogopociany, «Mxmu», «llannopoTHukmu», «I'onocemeHHbIe pacTeHUsD, «Opraibl [IBETKOBBIX PACTEHUI»,
«Cxema  pa3BUTHSL  JKMBOTHOTO  MHpa», «ApoMopdo3bl  KUBOTHBIX»,  «lIpocreiimmuey,
«Kumeunononoctueie», «llmockue depBu», «UnenucroHorue», «PvIOb», «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lItunupy, «Muekonurtarommey, «Pa3BUTHE KU3HU B apXEHUCKOM 3per,
«Pa3BuTHE XM3HU B IPOTEPO30MCKOU 3pe», «Pa3BUTHE KU3HHM B NAJICO30MCKOU 3pey, «PaszBurtue
JKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XKM3HU B KallHO30MCKON 3pe», «CoBpeMEHHas cucTeMa
OpPraHUYeCKOro MUpPay.

O6opynoBanue: repbapuu pacTeHUN Pa3IMYHBIX OTNEIOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
npenaparbl JKUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUICKIIUM HWIJIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, Yydesia MTHUI] U 3BEped, KOJJIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYISKHU
OpPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnas JaGoparopHas pab6ora «MojgenupoBanue onbiToB Muepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHUYEeCKUX COCTUHEHHUN B IEPBUYHON aTMochepe».

JlaGopaTopHas padora «/3ydyeHue U onucaHrue UCKOMMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxokaeHue 4yeJi0BeKa — AaHTPONOreHe3

Pa3zpgensl u 3agaun antponosioruu. MeToasl aHTPONOJIOTUH.

CraHOBJIEHHE TIPEACTABICHUM O TMPOUCXOXKIECHUU YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUU.

CxoacTBO yenoBeKka C KMBOTHBIMU. CHCTEMAaTHUECKOE MOJIOKEeHUEe desioBeka. CBUIETEIhCTBA
CXOACTBA YEJOBEKa C JKUBOTHBIMHU: CPaBHUTEIbHO-MOPQOIOTUYECKUE, IMOPHOIOTHYECKHE,
¢busnonoro-6MoXuMHUECKre, nopeaeHyeckue. OTINYMs 4eIoBeKa OT >KUBOTHBIX. [IpsMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHe roIOBHOTO MO3ra U BTOPOH CUTHAJIBHOW CHCTEMBI.

JBuxymue cuibl ((hakTOpbl) aHTPOIIOTEHEe3a: Ouojormdeckue, couuaibHble. COOTHOLIEHHE
OMOJIOTMYECKHUX U COIUABHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbBIE cTaAuM aHTpomoreHe3a. PanHue dyenoBekooOpaszHble 00€3bsiHBI (IIPOKOHCYIBI) U
paHHUE TOHTHABI — OOIIME TPEAKH YEIOBEKOOOPA3HBIX O0E3bsIH W JIIOJACH. ABCTPATONUTEKH —
JBYHOTHE TMpEIKU Jroael. YemoBeKk yMesbld, IepBble HW3rOTOBICHUS Opyauid Tpyna. Yenosek
MPSIMOXOJIALINI U TIEPBBIA BBIXO JrOACH 3a npeneisl Adpuku. YenoBek reiaens0eprckuit — oomii
MPEAOK HEaHJIEPTAIbCKOTO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YernoBeK HeaHAEPTaIbCKUI Kak BU
JIOAEH XOJIOAHOTO KiauMmara. YenoBeK pa3yMHbIH COBPEMEHHOIO THIMA, JECHHUCOBCKHM YEIIOBEK,
OCBOCHHME KOHTUHEHTOB 3a mipeenamMu Adpuku. [laneoreneTnka u majieoreHOMHKA.

DBONIOIUS  COBPEMEHHOTO 4YeloBeKa. EcCTecTBeHHBIH OTOOp B MOMyNALHSX YEJIOBEKA.
MyrtanuoHHslii mporiecc W moiaumopdusM. llomynsinoHHBIE BONHBI, Apeid TEHOB, MHUTpalus W
«3(pdexT ocHOBaTENS» B MOMYJSIIIUIX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue packl. [lorstue o pace. bonbime packl: eBporeonHas (€Bpa3uiickas), aBCTpaio-
HEerpouiHas (9KBaTOpHabHAs), MOHTOJIONIHAS (A3UaTCKO-aMepUKaHCcKas). BpeMs u myTu pacceneHus
yelnoBeka Mo 1aHere. EAMHCTBO uenoBedeckux pac. HaydHas HECOCTOSTENbHOCTh pacusMa.
[TprcnocoOIeHHOCTh YeoBeKa K Pa3HBIM YCIOBUSIM OKpYXKAIolle cpeanl. Binusare reorpadudeckoi
cpenbl u aperda reHoB Ha MOP(OTOTHIO B PUZHOTIOTHIO YETOBEKA.

MexauciunianHapasle  MeToAsl B (usuueckod  (OMOJIOTMYECKOW)  aHTPOIOJIOTHH.
DBOJIIOLIMOHHAST aHTPOIOJIOTUS U MAJIC0AHTPOIOJIOTUsl YEOBEYECKUX Monyisuuil. buocounanbubie
WCCIIEIOBAHMS MPUPOBI YeioBeka. VccinenoBaHue KOIBOMIOIUH OMOIOTHYECKOTO W COLUAIBHOTO B
YEIJIOBEKE.

JdemoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer  u cxemsl:  «MeToasl  aHTpomnoiiorun»,  «[OJOBHOW  MO3r  deJIOBeKay,
«YenoBexkooOpa3Hble 00e3bsiHb», «CKeneT deloBeKa U CKeleT MmuMmnaHie», «PyauMeHThl u
aTaBU3MBbl»,  «/[BWKymme  CuiIbl  aHTpPONOreHe3a», «OBOJIOLUMOHHOE  JIPEBO  YEJIOBEKay,



«ABcTpanmonurek», «YenoBek yMmenblit», «UenoBek NPAMOXOIAMIMID, «/[eHUCOBCKUII YeIoBEK»
«Heannepranbub», «KpomanboHUb», «l[Ipenku udemoBeka», «ITambl SBOJIONUU 4YeloBeKay, «Packl
YEJIOBEKay.

OObopynoBanue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUabHOW KYJIbTYPbl IPEIKOB
4enoBeKa, penpoaykiuu (dotorpadun) KapTuH ¢ MHQPOIOTUICCKUMH U OMOIEHCKUMHU CHOKETaMU
MIPOUCXOXKACHUS YeroBeka, pororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeloBeKa,
MOJIEJIb Yepera YeJIOBEeKa U Yepena IMMITaH3€, MOJENIb KUCTH YEJI0BEKa U KUCTU IIUMIaH3€e, MOJEIN
TOpca IPEIKOB YEI0BEKA.

JlaGopaTopHas padora «/3yueHne 0ocoOEHHOCTEH CTPOEHHs CKelleTa YeJIOBeKa, CBS3aHHBIX C
MPSAMOXOKICHUEM .

IIpakTuyeckas padora «3ydeHre S3KOJIOrHYECKUX aJanTaluid 4eTOBEeKay.

Tema 6. JDkoJiorusi — HayKka 0 B3aMMOOTHOIIEHMSIX OPraHM3MOB U HAJAOPraHU3MEHHBIX
CHCTEM C OKPYXKawluei cpenoi

3apokaeHne U pa3BUTHE YKoJIoTuu B Tpyaax A. 'ymbonbara, K. @. Pynse, H. A. Ceepiiosa, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun 3kosnoruu. CBsi3b 3KOJIOTMHM C APYTUMHU
HayKaMH.

Metoapl skonoruu. lloneBple HaOmoAeHHA. OKCHEPUMEHTHl B 3KOJOTHMU: MPUPOJIHBIE U
naboparopuele. MopaenupoBaHue B HKOJOTMU. MOHUTOPUHT OKpYXKAaIOLIEH Cpefbl: JOKaIbHbIH,
pPErMOHAIIbHBIN U TJIO0AIbHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUU JUIsl 4eJoBeKa. DKOJOrM4eCKOe MUPOBO33PEHHUE KaK OCHOBA
CBSI3€i YenoBeyecTBa C MNpUPOIOoH. POpMHUPOBAHUE HKOJOTMYECKOW KYJIbTYPhl M 3KOJIOTMYECKOU
IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpamun

[Toprpersr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencou, B. H.
Cyxkaués.

Tabmumer w1 cxembl: «Pa3nensl skonorum», «MeToasl skonorum», «CxemMa MOHUTOPHHTA
OKPY>KaOILEN CpeabD».

JlabopaTopHasi padora «/3ydeHne MeT0/10B IKOJIOTUYECKUX UCCIIEI0BAaHUII.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Dkosnoruveckre (GakTopbl M 3aKOHOMEPHOCTU UX AeiicTBus. Kiaccupukanus 3KOTOTHYECKHX
¢dakTopoB: abuoTHUecKue, OuoTHYecKkue, aHTpororeHHsle. OOIME 3aKOHOMEPHOCTU JACUCTBUS
skonornueckux (akropoB. [IpaBuno munumyma (K. Hlnpenrens, 0. JIubux). TosepaHTHOCTB.
OBpUOHOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxropbl. CBeT Kak 3KOJOTHYecKuil QaxTtop. JleWcTBUE pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTUUECKHE TPYMIbl PACTEHUH U )KUBOTHBIX IO OTHOLIECHUIO
K cBeTy. CurHaibHas poJib cBeTa. DOoTONepHoIu3M.

Temnepatypa kak okojormdeckuil ¢akrop. JleiictBue Ttemreparypbl Ha OpPraHU3MBL.
[TolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxxnocTh Kak skonoruyeckuit gpaxtop. [Ipucnocodnaenns pacTeHuil K moaep >kaHuio BOJAHOTO
Oanmanca. Kmaccudukanus pacTeHuil Mo oOTHOWIEHHMIO K Bojge. [IpucrnocoOneHus >KUBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3/AYIIHAs, I[IOYBEHHAs, TJIyOMHHAS
MOJIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUECKHE OCOOEHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucnocobiaenns opraHu3MoB K KU3HU B pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE PUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI.
[Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HHU.

XKuznennoie ¢opmbl opranuzMoB. llonsTne o >xu3HeHHOU ¢(opme. JKusHeHHble (GOpMBI
pacTeHui: JIepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOIOJETHUE TpaBbl, OJHOJICTHUE TPAaBBHIL.
Kuznennsie GOpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, adpOOMOHTHI. OCOOCHHOCTH CTPOCHHS U
o0Opa3za KU3HH.



buotnueckue Qaxkropbl. Buasl GMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPEHLUS, XUIIIHUYECTBO,
cuM6muo3 u ero Qopmel. [lapasutusm, Koomepanus, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3ammogeincTBus (Tommueckue, (opudeckue, (adbpuyeckue).
3HaueHne OMOTHYECKUX B3aWMOJCUCTBUU [UISl CYIIECTBOBAHHSI OPraHU3MOB B Cpele OOWTaHHS.
[IpuHIMIT KOHKYPEHTHOTO UCKIIFOUECHHUS.

JdemoHcTpauuu

Tabmuubl 1 cxeMmbl: «Okoyiorudeckue (akTopb», «CBETOBOM CHEKTpP», «IKOJIOTHYECKHE
TPYIIbl KUBOTHBIX IO OTHOIICHHIO K CBETY», «TEeIIOKPOBHBIE XUBOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DUBHONIOTHYECKHE aJaNTalld >KUBOTHBIX», «Cpempl OOUTaHUS OPTraHU3MOBY,
«buonoruueckue putmbl», «KuzHeHHele (Gopmbl pacteHui», <«KusHeHHBbIE (OPMBI KUBOTHBIXY,
«IJKOocucTeMa IIUPOKOJIUCTBEHHOIO Jiecay, «IJKOCHCTeMa XBOWHOro Jjeca», «llenn mnutaHus»,
«XunanaectBoy, «Ilapasutnzmy», «KonkypeHuus», «Cumonosy, «KoMmmeHcamuzm.

O6opynoBanue: repbapuul pacTEHUN U KUBOTHBIX, MIPUCIIOCOOTICHHBIX K BIUSHUIO Pa3IHYHBIX
9KOJIOTHYECKUX (PaKTOpPOB, TepOapuu CBETONIOOUBBIX, TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHIA,
CBETOJIOOUBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIHUBBIE KOMHATHBIE pacTEHUs, repOapuu M KOJUIEKIUU
TEIUIOIO0MBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX pAacTEHHUI, uydyeia NTHULl U 3Bepel, repdapuu
pacTeHMiA, OTHOCSIIUXCS K THrpoduram, kcepoduram, mMe30puTaM, KOMHATHBIE PACTCHUS JTAHHBIX
TPy, KOJIEKIUU XUBOTHBIX, OOMTAIOIINX B Pa3HBIX cpefax, repOapuu U KOJJICKIUU PACTCHUH U
KUBOTHBIX, 00JIAAIONINX YepPTaMU MPUCIIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUU JKU3HH,
repOapuy U KOJUICKIIUY PACTEHUH M )KUBOTHBIX Pa3IMIHBIX )KU3HEHHBIX (DOPM, KOJUICKIIMU KUBOTHBIX,
YYaCTBYIONINX B Pa3IMYHBIX OMOTHYECKUX B3aHMMOJICHCTBHSIX.

JlabopaTopnasi pabora «BrIsiBIeHHE MPUCTOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopuasi pabGora «BbIsBIeHHE TPUCIIOCOOJICHUN  OPraHM3MOB K  BIIHMSHHIO
TEeMITePaTypPhI».

JlabopaTopHasi padoTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUIN U3 PA3HBIX MECT OOMUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMIT

DKOJOTHYECKHe XapaKTepUCcTUKH momynsuuu. [lonymnsmus kak Ouonmorudeckas cuctema. Pornb
HEOJHOPOJHOCTH CPeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTUH BUIIOB B (HOPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYphl momnyisiiiuii. OCHOBHBIE TOKa3aTeNM TOMYJAIMH: YHUCIEHHOCTD,
IJIOTHOCTh, BO3pAcTHasi M TMOJIOBasi CTPYKTYypa, POKIAEMOCTh, MPUPOCT, TEMIT POCTA, CMEPTHOCTb,
MUTparusi.

Dkoyoruueckas CTpykTypa mnonyisuud. OreHka 4YHUCICHHOCTH TOMmyisiuu. JuHamuka
MoNyJisiMi U €€ peryysnus. buoTudeckuil MOTEHIMAN MOMyIsanuu. MojenupoBaHUe TUHAMUKHU
nonyisiuuu. Kpuble pocta yMcieHHOCTH nomyisinuu. KpuBble BDKUBaHUA. Perynsius 4yucieHHOCTH
MOMYJISIIAIA: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT MNIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUI0B (I- u K-cTpaTterun).

[Tonssitue 00 oKojmormueckod HuUIIE BUga. MecrooOutanne. MHoromepHas MOICIb
skosiornyeckor Humm Jx.M. XarumHcona. Pa3zmepbl skosnormyeckor HuiM. IloTeHumanbHas u
peann30BaHHAs] HUIIIU.

Bun xak cucrema mnomynsuuid. Apeanbl BUIOB. Buabl M UX KU3HEHHBIE CTpaTErHH.
DKOJOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS W MUTPAIMKA JKUBOTHBIX. BHOIOTHYECKHe WHBA3HHM UYKEPOIHBIX
BH/JIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4uHCOH.

Tabmuipl M cxembl: «DKOJIOTMYECKHWE XapaKTepUCTUKHU momynauun», «lIpocTpancTBeHHas
CTPYKTYypa NOMyJsinun», «Bo3pacTHbie mupamMuabl nonyasuun», «CKOpOCTh 3acelIeHHs] TOBEPXHOCTH
3eMin pa3InyHbIMU OpraHu3Mammny, «Moaens sxosornyeckoit Humm Jx. Y. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIUHU KUBOTHBIX.

JlaGopaTopHas padora «IIpucrmocoOneHus ceMsH pacTeHUN K pacCeICHUION.



Tema 9. Jkon0rus coodmecTB. IKOJOrHYeCKHe CHCTEMBbI.

CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizm MexAy OpraHu3MaMH B
OnoleHO3E.

Dkocucrema kKak oTkpbiTas cucreMa (A. J[x. Tercnu). OyHKIIMOHATBHBIE OJIOKH OPraHU3MOB B
HKOCHUCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peAyleHTbl. Tpoduueckue ypoBHH. Tpoduueckue nenu u
cetu. AOuotnueckue 6;10ku 3kocucteM. [1ouBbl U niIbl B 9kocucteMax. KpyroBopoT BemiecTB v MOTOK
SHEPTUH B SKOCHUCTEME.

OcHOBHbBIE TIOKa3aTEJIM SKOCUCTEMBbI. buomacca u mpoAykuus. ODKOJOTMYECKHE MHPaAMUIbI
qrcen, 6MoMacchl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Daykmyayuu. HampaBieHHBbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUH M UX TPUYUHBIL.
AHTpOTIOTeHHBIEC BO3ICHCTBHS Ha cykueccun. KimmakcHoe coobmectBo. bruopasnooOpasue u moiaHoTa
KpPYroBOpPOTa BEIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

[Ipupoanbie SKOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl MoOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmbvlHb.

AHTpOIIOT€HHBIE ~ 3KOCUCTEMBI.  Arpo3kocucrema.  ArpoueHo3.  Pazmuums — mexnay
AHTPOITOTEHHBIMH U IPUPOJIHBIMH YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. lopoxackas ¢uopa u ¢dayna.
CunanTponu3zanus ropoackoit paynsl. buonorndyeckoe u x034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOACWUCTBUI OpPraHU3MOB B JKOCHUCTEMAX.
Ponv xackaonozo sgpgpexma u 6u006-30upuxkamopos (knouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
axocucmem. llepeHOC HSHEPTUM M BEIIECTB MEXIY CMEXKHBIMH JKOCHCTEMaMHU. YCTOWYHUBOCTD
OpPraHU3MOB, MOMYJISIIINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanuzmvl 6030eticmsust 3a2psA3HeHUll PA3HbIX MUN08 HA CyOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNEMHOM YPOBHSAX, OCHOB8bI IKOI02UYECKO20 HOPMUPOBAHUSL AHMPONOLEHHO20
8o30eticmausi. MeToJ0J0T sl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOT'€HHBIX 9KOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencau.

Tabmuuel u cxembl: «CTpykTypa OMOIIEHO3a», «IJKOCHCTEMa IIMPOKOIUCTBEHHOIO JEcay,
«JKocucreMa XBOWHOro Jeca», «®DyHKIMOHAJIbHBIE TIPYMIbl OPraHU3MOB B IKOCHCTEMEY,
«KpyroBopot BemiecTB B 3xocucteMey, «Llenu nuranus (nmacToOMIHas, AETPUTHAS)», « IKOJIOrHUECcKast
nUpaMmzia gyucen», «IKojJorndyeckas nupamuga Ouomacchbly, «IKOJOTHYECKas MUpaMuia SHEPTrum»,
«ObpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHoBieHHE Jeca TIOcCie MOXKapay,
«JKocHucTeMa 03epa», «ArpoueHos», «KpyroBopoT BeLIECTB U IIOTOK SHEPrUU B arpoleHo3e»,
«[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uydesa MTUIl U 3BEpeH, repoapun
KYJIBTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBApUYM KaK MOJIENIb IKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTtopHnas pabora «/3ydyeHue pazHOOOpa3usi MENKHUX IMOYBEHHBIX UJICHHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX ).

JIKCeKypeust «OKCKypcuss B THUIHMYHBIM OuoreoneHo3 (B 1ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpO3KOCUCTEMY (Ha I10JI€ WIN B TEIUIMYHOE XO3SIMICTBO).

Tema 10. buocdepa — rinodanbHas 3kocucTEMA

buocdepa — obmieruranerapruas 00o0uka 3eMiid, Te CYIMIECTBYET WIIM CYIIECTBOBAJA KU3Hb.
PasButue nmpencraBnenuii o 6umocdepe B Tpyaax . 3tocca. Yuenue B. U. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo 6Hocdepbl U ero PyHKIUH.



3aKOHOMEPHOCTH CyliecTBoBaHUsI Ouochepsl. OcoOeHHOCTH OHMOChepsl Kak TI00aIbHOM
sKocucTeMbl. JlnHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl BEIIECTB U OMOT€OXUMHYECCKUE
IUKIB (yriiepoaa, a3ora). PUTMUUHOCTE siBIeHUH B Onocdepe.

3oHanpHOCTH OHOchepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOWHEIE Jieca,
CMEIIaHHbIE W IIWPOKOJUCTBEHHBIE JIeCca, CTENH, CaBaHHbI, IIYCTbIHH, TPOINMUYECKUE JIeca,
BBICOKOTOpBs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTrypa U (YHKIHS >KMBBIX CHCTEM, OI[EHKAa X PECypCHOro MOTEHLHanda U OuochepHbIX
GbyHKIHH.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «l'eochepbr 3emnu», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npupoae», «KpyroBopor kuciopoga B mpupone», «KpyroBopoTr Boabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymmy, «Knumarmueckue mosica 3emuu», «Tyrmpay, «Taiiray, «CMemaHHBINA
necy, «lllupokonucTBeHHbIH Jiec», «Crenby, «CaBanHay, «llyctbinsy, «Tponudeckuii gecy.

Ob6opynoBanue: repOapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KHUBOTHBIX.

Tema 11. YesioBeKk M OKpYyKalolas cpeaa

DKOJIOTUYECKHE KPU3HUCHI M MX MPUYMHBI. Bo3jeiicTBre uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYyIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOAHBIX PECYPCOB.
Pazpymenue noussl. OXxpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kiuMmara.

AHTpOTIOTEHHOE BO3/ICUCTBUE HAa PACTUTEIBbHBIN U XKUBOTHBIA MHUpP. OXpaHa pacTUTEIBHOTO U
AKUBOTHOrO Mupa. OCHOBHbBIE NPHUHLMIIBI OXpaHbl npupoiasl. KpacHele kHuru. Ocobo oxpaHsiembie
npupoansie Teppuropuu (OOIIT). boranuyeckue casibl U 300JI0THYECKUE TAPKH.

OCHOBHBIE NPHUHIMIBI YCTOWYMBOIO pAa3BUTUS YEJIOBEUECTBA M MpUpOAbl. PannoHanbHOE
MIPUPOIONOJIB30BaHUE U COXpaHEHUE OMOIIOTMYECKOro pasHooOpasus 3emin. O01ue 3aKOHOMEPHOCTH
IJI00AJTBHBIX 3KOJOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOIO0 KpH3UCAa U €ro BEpOSITHbIC
MIOCJIEZICTBHSL.

Pa3BuTie METO0B MOHMTOPHMHIA Pa3BUTUs ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmnvie
uccreoosanusi  nepexooa K  pecypcocbepezaioujeri U KOHKYPEHMOCHOCOOHOU — SHep2emuxe.
buonocuueckoe pasnoobpazue u o6uopecypcwvi. Hayuonanvuvie uHopmayuouuvie cucmembl,
obecneyusarowue 00cCmyn K uHgopmayuu no cOCMOSHUW OmMOenIbHblX 8Ud08 u 3xocucmem. OcHoB8bl
9KOpeaburumayuy dIKocucmem u cnocobvos 60pvowl ¢ buonogpedcoeHuaMuy. PekoHcmpyKyus MopcKux
U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabnuuel u cxemsl: «3arps3HeHHe aTMoc(epbl», «3arpsisHEHHE THAPOCchephl», «3arps3HeHHe
nouBsl», «[lapHukoBbI 3¢dexT», «Ocobo oxpaHseMble HPUPOIHBIE TeppUTOpUn», «Moaenu
YIPaBISEMOT0 MUPay.

Ob6opynoBanue: doTtorpadun OXpaHIEMBIX PACTCHHH W >KUBOTHBIX KpacHoi kuHurm Poccuiickoit
®enepaunn, KpacHOW KHUTM peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YYAIOIIUMHUCS MPOTPaMM
cpenHero obmero 06pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpyKType JNMYHOCTHBIX pPE3YyJIbTaTOB OCBOCHHS IPOrpaMMBbl IO OHOJIOTUH BBIACIICHBI
CJICYIOIINE COCTABJISIONINE: OCO3HAHUE O0yUYAIOITUMUC POCCUHUCKON TPKIAHCKOW UACHTUYHOCTH —
TFOTOBHOCTU K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTU WU CAMOOIPEAEIEHUIO, Haluuue MOomusayuu K
oOyueHuto OWOJIOTUH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKICHHM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IECHHOCTEH M MUCTOPUYECKUX TPATULMI pa3BUTUSL OMOJIOIMYECKOT0 3HAHUS, 20MOBHOCHb U
CcnocobHocms 00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTU LIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, NPUCYLIIUMH CHUCTEME OMOJIOTUYECKOTO OOpa30BaHMS, Haauuue HpasoCOIHAHUS
AKOJIOTHUYECKOH KYIbTYPBI, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMbI IO OHOJOTMU JOCTUTAIOTCS B E€IAMHCTBE
yu4eOHOI ¥ BOCHHMTATENbHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAAWLIUOHHBIMUA POCCHUCKUMHU
COIIMOKYJIbTYPHBIMUA, HCTOPUYECKHUMH M JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSATHIMH B
oOmiecTBe NpaBWJIaMU M HOPMaMH TMOBEACHHUS M CIOCOOCTBYIOT MIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS M CAMOpPA3BUTHUS, Pa3BUTUSA BHYTPEHHEW MO3ULIMM JUYHOCTH, NATPUOTHU3MA H
YBOXEHMSI K 3aKOHY U IPaBOIOPAJIKY, YEJIOBEKY Tpylda M CTaplIeMy I[OKOJIEHHIO, B3aUMHOIO
YBa)XKEHUsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpPHOMY HAclIEIUI0 M TPAAULMSIM MHOTIOHAI[MOHAJIbHOIO
Hapoa Poccuiickoit denepanuu, Npupoie U OKpYyKarolien cpene.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS ydyeOHOro mnpeamera «buonorus» HOMKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOyYarouuxcs pPYKOBOJACTBOBAaThCS C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMi, MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJUIUOHHBIM LIEHHOCTSIM POCCHICKOrO OOILIECTBA, paCIIUPEHUE >KU3HEHHOTO
OMbITa M ONBITA ACSATEIBHOCTH B MPOLECCE peaTu3alli OCHOBHBIX HANpPAaBICHUM BOCHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3MIMU O0YYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHIICKOTO OOIIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3AAHUU Y4UEOHBIX IMPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTEIbHbIX 3371ay, BHITOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIMIO IO OTHOIICHHUIO K SBJICHUSIM COBPEMEHHOU
JKU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBaTh B CBOMX JIEHUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aHMMOJECHCTBHS
TOJIEH ¢ pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMHU IICHHOCTSIMHU M COI[HAIBHBIM TOJIOKEHHUEM,

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOIECCE COBMECTHOTO BBINOJHEHUS  y4eOHBIX,
MO3HABATENbHBIX U HCCIEI0BATENIbCKUX 3aj[ad, YBaXKUTEIHHOTO OTHOLIEHUS K MHEHHUIO ONIOHEHTOB
pHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKAaHUS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM IEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXTAHCKOW HMICHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonuHOM, ropaocTu 3a cBOM Kpai, cBoro Poauny,
CBOM A3BIK U KYJIbTYPY, IPOILJIOE U HACTOSALIEE MHOIOHALMOHATILHOIO Hapoaa Poccun;



LIEHHOCTHOE OTHOIIECHHE K MPUPOJHOMY HACIEIHUI0 M MaMATHUKAM HPUPOABI, TOCTUKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHME W pa3BUTHE OUOJIOTHH,
MMOHMMAaHUSI 3HAYEHUSI OMOJIOTUU B MMO3HAHWUU 3aKOHOB MPHUPOJIBI, B )KH3HHU YEIOBEKA U COBPEMEHHOTO
o0111eCTBA;

ujeitHas yoexIE€HHOCTb, TOTOBHOCTh K CIYXeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPHUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJ1a B IOCTPOEHUE YCTOWUMBOTO OyaAyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTENSAM, CO3JAHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KaueCcTBa
TBOPYECKOMN JTMYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOPMHUPOBAHHUS KYJIbTYPbI 3A0POBbS M 3MOLHOHAJIBLHOIO
0J1aronoTyyus:

MOHMMaHWE M peaju3alys 3I0pOBOro M Oe3omacHOro oOpasza XH3HH (340pPOBOE NHUTAHUE,
COOJII0JICHUE TUTMEHWYECKUX TMPaBWJI M HOPM, COAJIaHCUPOBAHHBIM PEXUM 3aHATUA M OT/AbIXA,
perynspHas (pu3HUecKas aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE [IEHHOCTU TPaBUJI UHANBUIYATLHOTO U KOJUIEKTUBHOTO O€30IaCHOTO MOBEJICHHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCTEACTBUIA W HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOICHHUS aTKOToJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOT00HE;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJOIMYECKOM M COLMAIbHOM HaIlpaBIE€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITETLHOCTD;

UHTEpPEC K pas3audHbIM cdepaM mpodeccHnoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO M CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEU KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHSA OKOJOTHMYECKOH KyIbTYyphl: TPUOOpPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCJIEACTBUN JJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHUeE TN100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTeil UX pelieHus;

CIIOCOOHOCTH HCIIOJIb30BaTh MpUOOpeTaeMble MPU W3YYEHUH OMOJOTHH 3HAHUS M YMEHHUS IpU
pelieHnr MpoOieM, CBSI3aHHBIX C pPAIOHATBHBIM MPHUPOAOINOIL30BaHUEM (COONIOCHHUE TMPaBUI
MOBEJICHUsI B MIPUPOJIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B HKOCHUCTEMAX, OXPaHY BHUJOB,
aKocucTeM, Orochepsl);



AKTUBHOE HENPUATHE NEHUCTBUM, MPUHOCAIIMUX BPEI OKPYKAIOUIEH MPUPOIHOU cpene, YMEHHUE
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE KOJOTUYECKUE TMOCIEICTBUS MPEANPUHUMACMbIX JEUCTBUN U
MIpEeAOTBpALATh UX;

HaJu4ue Pa3BUTOIO0 JKOJIOTMYECKOTO MBIIUICHMs, OKOJIOTMYECKOM KYJIbTYpbI, OIIbITA
NEeATEIbHOCTH YKOJIOTMYECKOM HAIIPaBICHHOCTH, YMEHHUs PYKOBOJCTBOBAaThCS UMU B II0O3HABATEIILHOM,
KOMMYHHUKATUBHOM M COLIMAIIBHOM IPAKTHUKE, TOTOBHOCTU K YYaCTHIO B NMPAKTHUYECKOU JEATEIbHOCTH
9KOJIOTMYECKON HAIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00IIeCTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha AUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMUTATEJILCKOM KYyJIbTYpbl KAaK CpPEICTBA B3aUMOJICHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupuku OHOJOTMU KaK HayKd, OCO3HaHus €€ poiau B (QOpPMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHIH [EJIOCTHOTO MPECTABICHUS 00 OKPYXAIOIIeM MUPE
KaK O €JUHCTBE INPHUPOJbI, YEJOBEKAa M OOIIECTBAa, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpPaHEHUs IPUPOJIHOIO PABHOBECUS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTHHU ISl COBPEMEHHOW IMBUIIM3ALUU: 00eCTIeYeHHs] HOBOTO
YPOBHSI Pa3BUTHUA MEIULMHBI, CO3JIaHUE TMEPCIEKTUBHBIX OHOTEXHOJOTHM, CIOCOOHBIX pelIaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJAa M3 TIJI00aNbHBIX
9KOJIOTMUECKUX Mpo0ieM U oOecrneueHus Mepexoja K YCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY
MCIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHHHM OMOJOTMYECKUX 3HAHMHA B LEJISIX TOBBIIMICHUS OOIIeH
KYJIBTYPBl, €CTECTBCHHO-HAYYHOW TI'PAMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIMOHAIBHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMupyeMoi pu U3y4yeHUH ONOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB II03HAHHWA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIONIb30BaTh MOJIy4yaeMble 3HAHUS JUIsl aHaIU3a U 0OBbSCHEHHUS SIBJICHUN OKPYKAIOIIETO
MHUpa U IPOUCXOSAIINX B HEM M3MEHEHUI, YyMEHHE JeslaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIEJIBIO MOJIy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO UCHOJIB30BaTh OMOJOTHYECKUE 3HAHUS TSl peleHUs TpobieM B
peanbHBIX KU3HEHHBIX CUTYaLIUsIX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOEKTHYIO U
HCCIIEA0BATENBCKYIO AESITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTB K HETIPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJOTUH B COOTBETCTBUH € )KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATbBI

MeramnpeamMeTHble pe3yibTaThl OCBOGHHMA y4yeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYUMBIE  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MexTpeMeTHBIE) OOIIEHAYYHBIC MOHATHS, OTPAXKAIOIIAE IEIOCTHOCTh HAYYHOH KapTHUHBI MHpa U
cienu(UKy METOJOB TIO3HAHUS, HWCIOJb3yeMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, JHEpPTHS,
SBJICHHE, MPOLIECC, CUCTeMa, HaY4HbIM (akT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHue, HaOMIo/leHHe, HW3MEepeHHe, HKCIEpUMEHT U Jpyrue); YHHUBEpCaJbHbIE YdeOHBbIE
neicTBus (To3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), oOecreunBaomme GopMUpOBaHUE
(YHKIIMOHATBLHOM TPaMOTHOCTH H  COIMAIBHOM KOMIIETCHIIMM OOYYarolIuXxcsi; CIOCOOHOCTH
00yJaroImuxcs HUCIOIb30BaTh OCBOCHHBIE MEXKIAMCUUIUIMHAPHBIC, MHPOBO33PEHYECKUE 3HAHUA U
YHHUBEpCaJbHbIE YUeOHbIC ICHCTBHS B TO3HABATEIBHOM U COIMAIEHON TPaKTHKE.



B pesynbrare uzydeHusi OMOJIOTHH HA YPOBHE CpEIHET0 oOIIero o0pa3oBaHus y 00yJaronerocs
OyayT chopMUPOBaHbBI IMO3HABATEIbHBIE YHHUBEpCAIbHbIE Yy4eOHblE NEHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpcajbHbIe yueOHbIE NEHCTBUS, PErYISITUBHBIC YHUBEPCAIbHbIE yueOHbIE ACHCTBUS, COBMECTHAs
JESTeTbHOCTb.

MerarnpeaMeTHbIe pe3yiIbTaThl OCBOCHHS MPOTPaMMBbI CpeHEero o0miero o0pa3oBaHus TOJIKHbI
OTpaXkaTh:

OBiajeHne YHMBePCAJIbLHBIMU YUeOHbIMHU NM03HABATEIbHBIMH J€lCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a, CHHTE3a,
CpaBHEHHMSI, KJIacCU(PHUKAIMU, 0000IICHNS), PACKPBIBATh CMBICT OMOJIOTUYECKUX MOHATUN (BBIICIATH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

OTIpEeCIIATh LIETIHN ACSITeNbHOCTH, 3a/1aBast MapaMeTpPbl U KPUTEPUH UX JTIOCTHXKEHUS, COOTHOCUTD
PE3yNbTaThl JEATEIHOCTH C TOCTABICHHBIMU LEIISIMH;

MCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS [Tl O0BSICHEHUS (PAKTOB U SIBIICHHI KUBOMW MPUPOJIBI;

CTPOUTH JIOTUYECKHE DPACCYXACHUS (MHIYKTUBHBIC, NIEAYKTUBHBIC, 110 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJBI U
3aKJIIOYEHUS;

MPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJACTBAa JJIsl MPEICTABICHHUS CYIIECTBEHHBIX CBS3€H W
OTHOIIEHUH B U3Yy4YaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TaKXke MPOTHBOPEUUN pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarhiBaTh IUIaH pEHICHUS MPOOJIEeMbl ¢ YYETOM aHajIM3a MMEIOIIUXCS MaTepUaIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIBHOCTh, OILIEHUBATh COOTBETCTBUE pE3YJHTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIE/ICTBUH NeSATEIbHOCTH;

KOOP/JMHUPOBaTb U  BBINOJHATH pabOTy B YCIOBUSX pEabHOIO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TTPOOIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBHS:

BJaJIeTh HAaBBIKAMU y4eOHO-HCCIIEOBATENLCKOM M TNPOEKTHOM JEATeNbHOCTH, HaBBIKAMU
paspemieHuss TpoOIeM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSTEIBHOMY IIOMCKY METOIOB
peleH sl MPaKTHYECKUX 3a1a4, TPUMEHEHHIO Pa3IMYHBIX METOOB NTO3HAHUS;

UCIOJb30BaTh pa3IMYHble BBl JEATEIBHOCTH IO TIOJIYYEHUI0 HOBOIO 3HAHUS, €ro
MHTEpHpeTalny, IpeoOpa3oBaHHUIO U MPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCJIE IPH CO3IaHUU
Y4eOHBIX U COIMAITBHBIX MTPOEKTOB;

(dbopMHpOBaTh HAayYHBIH TUI MBIIUICHHS, BIIAJACTh HAYYHOH TEPMUHOJOTHEH, KIIOYECBBIMH
MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIE 33Ja4l B 0OpPa30BaTENbHOW JEATENBHOCTH H
KU3HEHHBIX CHTYaIHsIX;

BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U M aKTyaIH3MpPOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y €€
pellieHrs, HAXOAUTh apryMEHTHI JJIs JOKAa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapaMmeTpbl U
KPUTEPHUH PELLICHHUS;

aHAJM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHHUS 3a7aull Pe3yJIbTaThl, KPUTHUECKH OLEHUBATH WX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBIIATh IIEJICHANPABICHHBIN TOMCK IIepeHoca CpEeACTB W CIOCOOOB JeiCTBUS B
poecCHOHABHYIO CPey;



YMETb MEPEHOCUTD 3HAHUS B [T03HABATEIbHYIO U MPAKTUUYECKYIO 00JIaCTH KUZHEACATEIbHOCTH;

yYMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0acTei;

BBIIBUTATh HOBBIE HJI€U, IIPejIaraTh OPUTUHAIbHBIC TIOX0/IbI U PELICHHS, CTABUTH MTPOOJIEMBI U
3aJ]auu, JOMYCKAIOIIUeE albTepPHATUBHBIEC PELICHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMaLUU (TEKCTE yueOHOro mocodusi, Hay4yHo-
MOMYJISIPHOM JIuTEeparype, OMOJOTHYECKUX CIOBAPSAX M CIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTEpHETE), aHATM3UPOBATh HHPOPMALIMIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl U TPUMEHATh pa3IUYHble METOJbl MpPU TOUCKE U O0TOOpe
Ouoornueckoi nHGopMaIuu, He0OX0AMMOH JIJIs BHITIOJIHEHUS YYEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT  HCHOJB30BAHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILIECHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaNbHYIO  (QopMy  MpeacTaBieHUsT  OMOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

WCTOJB30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBA MNpH pabdoTe ¢ OHOIOrHMYEecKOi
uHpoOpManKel: MPUMEHATh XHWMHUYECKHe, (U3NYECKHEe M MaTeMaTHYeCKHe 3HAaKd W CUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOIb30BaThb W  MPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHMS M 3alIUTHI HH(OpMAIH, HHPOPMAIMOHHON 0€301acHOCTH
JMYHOCTH.

OBiajgeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEeX c(epax KM3HH, aKTUBHO y4acTBOBATh B TUAJIOTE WA
JMICKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKAa3bIBATh CYXKIACHUS
OTHOCUTEJIBHO BBINIOJHEHUsI TpejjiaraeMoil 3ajaud, Y4YMThIBaTb MHTEPEChl M COTJACOBAaHHOCTb
MO3ULMN APYIUX YYACTHUKOB TUAJIOTa UM TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPENCTBA OOIIEHUS, TOHUMATh 3HAYEHHE COIUAIBHBIX 3HAKOB,
MPEINOCHIIIOK BO3HUKHOBEHHSI KOH(JIUKTHBIX CHTyallMd, yMETh CMST4YaTh KOH(DIUKTHI W BECTH
NIEPEroBOPHI;

BJIaJIeTh Pa3jIMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUs IPYTUX
JIOACH, TPOSBIATH YBAKHUTEIBHOE OTHOIIEHHME K coOeceHMKY H B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMaTh W WCIOJB30BATh IPEHMYINECTBA KOMAHIHOW W WHIWBUAYAILHOW pabOTHl TPH
pelieHnr OMoJIOrHYecKoi mpobiieMbl, 000CHOBBIBATh HEOOXOIMMOCTh IPUMEHEHH I TPYIIIOBBIX (OpM
B3aUMOJICHCTBHS IIPU PELIeHUN y4eOHO! 3a1aui;

BBIOMPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHBA;

MIPUHUMATH IIEJIH COBMECTHOM NI TETFHOCTH, OPTAaHU30BBIBATh W KOOPAWHUPOBATH JICHCTBHS 110
e€ MOCTM)KEHUIO: COCTaBJIATH IUIaH ACWCTBUM, paclpelesaTh pod ¢ y4ETOM MHEHUH YYacTHUKOB,
00CyXJ1aTh pe3yabTaThl COBMECTHOU pabOTHI;

OIIEHUBATh Ka4eCTBO CBOETO BKJIAJa W KAXKIOTO YYaCTHHKA KOMAaHIBI B OOLIMI pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPHSIM;

npe/ularaTb HOBBIE MPOEKTHI, OICHWBAaTh MIEH C TO3WIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKOW 3HAYMMOCTH;



OCYILECTBIIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEACHHE B PA3JIMYHBIX CUTyalMsX, IPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OsyajeHne YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH 1eHCTBUAMM:

1) camoopranmu3amus:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISIBICHUS IPOOJIEM M MX PELICHHUS B )KU3HEHHBIX
y4eOHBIX CUTYallUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHMM LEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSX M IIOCTYIKax II0 OTHOLIEHWIO K >KMBOW IHPUPOJE, CBOEMY 3J0pPOBBIO M 3/I0POBBIO
OKpYKaIOIINX;

CaMOCTOSITEJIHO OCYIIECTBIIATH 03HABATEIbHYIO JESTEIbHOCTD, BBIABIISTH IPOOJIEMBI, CTABUTH
1 GOpMyIHpOBaTh COOCTBEHHBIE 33/1a41 B 00pPa30BaTE/IbHON AEATEIbHOCTH U JKU3HEHHbBIX CUTYalUsX;

CaMOCTOSITENIPHO COCTAaBJIATH IUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO IIHPOKOM 3pyIUIMM B pa3HbIX 001acTAX
3HaHUi, NOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYpPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHUTb KOPPEKTHBBI B JESATEIBbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU I03HABATEJIbHOW pe(IeKCHH KaK OCO3HAHHUS COBEpLIAEMBIX JEHCTBUH U
MBICITMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHHIA, MCIIOJNB30BaTh MPUEMBI pedIIeKCUU s
OLIEHKH CHUTYalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO NIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPH aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

MHNPEAMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3ynabTaThl OCBOCHMS COAep)kaHUs yuyeOHoro mpeamera «buonorus» Ha
yriyOJNEHHOM YPOBHE OPHEHTHpPOBaHbI Ha oOecreyeHue NpopMIbHOrO OO0ydeHHs OO0ydYarolIMXCs
ouonoruy. OHM BKJIIOYAIOT: CHelUpHUUecKue Il OMOJOTMM Hay4HbIE 3HAHHSA, YMEHHSI M CIOCOObI
NEHCTBUI TO OCBOEHMIO, MHTEpPIpPETAlMUd U MpeoOpa30BaHUIO 3HAHUM, BUABI JEATENBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUH M UX MPUMEHEHHIO B PA3JIUYHBIX Y4YeOHBIX, @ TaKKE B peEaIbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaThl IPEACTABICHBI 110 TOAAM U3YUEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOeHUsl yueOHoro mpenmera «buonorus» B 10 knacce AOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe M pOJMu OMOJOTHH B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMHpPOBaHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB MPUPOJBI U PELICHUU
po0JIeM PALMOHAIBHOIO MPHUPOJONONIB30BaHMs, O BKIAJE POCCHUICKMX M 3apyOexHBIX YUYEHBIX B
pazBuUTHE OMOJIOTUH;

BJIQJICHUE CUCTEMOH OMOJIOTMUECKMX 3HAaHUM, KOTOpas BKJIOYACT: OCHOBOIIOJIATraOIIHe
OuoJIOTMYECKHE TEPMHHBI W TOHATHS (KU3Hb, KIJIETKa, OpraHu3M, MeTadoJu3M, TOMEocTas,



caMoperyJsiius, CaMOBOCIIPOU3BEACHHUE, HACJIEICTBEHHOCTb, H3MEHYHMBOCTh, POCT U pa3BUTHE),
ounonornueckre teopun (kiaerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpomocomHas
Teopusi HacieAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBwioBa — o meHTpax MHOTrooOpasus u
MPOUCXOXKACHUSL KYJIbTYPHBIX DPACTEHHIA), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHUS,
pacuIeTyieHHs], YUCTOThHI TaMeT, HE3aBUCHUMOTO HacienoBaHus . MeHens, ToMOJIOruYecKuX psaoB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), nmpuHIUNIbBI (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJaM{ HAy4YHOTO II03HAHUS, HCHOJIb3YEeMbIX B OHOIOTHYECKUX
MCCIICIOBAHMSIX J)KUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE, HAOIIOCHNE, SKCIIEPUMEHT);

YMEHHUE BBIJCNATh CYIIECTBCHHBIC TPU3HAKU: BUPYCOB, KJIETOK NPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uHcie OakTepuil, rpubOB, pacTeHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMSI OPraHOB U CHCTEM OPraHOB PACTEHUM, >KUBOTHBIX, UEIOBEKa,
MPOIIECCOB KU3HEACATEIBHOCTH, MPOTEKAIOIINX B OpPraHM3Max pPacTeHUM, KUBOTHBIX W YEIOBEKa,
OMOJIOTUYECKHUX MpPOIleccOB: OOMEHa BEIIECTB (MeTa0oJM3M), MPEBpAIICHUS SHEPTHH, OpOXKEHUS,
aBTOTPO(HOr0 U reTepoTpoPHOro TUIOB NMUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Meilo3a,
ramMeTorenesa, SMOpHOreHes3a, MOCTIMOPHUOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHUS, WHIUBUIYaTbHOTO
pa3BUTH OpraHn3Ma (OHTOT€HEe3a), B3aUMO/ICHCTBHSI T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY OpraHOMIAMH KIETKH H UX (QYHKIHMIMH,
CTPOCHHEM KJIETOK pPa3HbIX TKaHEH W WX (YHKIUSMHU, MEXKIYy OpraHaMH M CHUCTEMaMH OPraHoB Yy
pacTeHMiA, JKUBOTHBIX M YeJIOBEeKa U UX (YHKIMSIMH, MEXKIY CUCTEMaMHU OPraHOB M MX (YHKIMSIMH,
MEXy dTanamMu OOMEHa BEIIeCTB, dTallaMU KJIETOYHOTO LHWKJIA W JKU3HEHHBIX LHUKIOB OPTaHU3MOB,
dTarnaMu AMOPHOHAILHOTO Pa3BUTHS, TEHOTHUIOM W (heHOTHHOM, (PEHOTHUIIOM U (PaKTOpaMu Cpeabl
o0uTaHus;

YMEHHE BBIABIATH OTIMYUTENbHBIE MPHU3HAKKA JKUBBIX CHCTEM, B TOM 4YHUCIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO W
CHUMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMATHUECKUX IPYIIIT;

YMEHHUE pelIaTh OMOJIOTMYEeCKHE 3a]laud, BBIABIATh MPUYMHHO-CIEJICTBEHHBIE CBA3M MEXIY
UCCIIETyeMBIMI OHMOJIOTUYECKUMHU TIPOIECCAMU W SIBJICHUSMH, JENaTh BBIBOABI W MPOTHO3BI HA
OCHOBAHUU TIOJTYYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINIOJIHATH J1JAOOpAaTOPHBIE U MPaKTHUECKUE paboThl, COOII0AATh MTpaBUiIa MpU padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBHTATh THIIOTE3bI, TPOBEPATH MX SKCIEPUMEHTAIHHBIMU CPEICTBAMH, (HOPMYIHUPYs
IeJTb UCCIIEIOBaHMS, aHATIM3UPOBATh MOJyICHHBIE PE3YIIBTATHI U JIENIaTh BHIBOJIBI,

YMEHHE Yy4yacTBOBaTh B Yy4eOHO-MCCIIEOBATENbCKOM paboTe Mo OWOJIOTHUH, HKOJOTHH U
MEIUIMHE, TMPOBOAMMONM Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U MYOJIMYHO TMPEICTaBIATh
MOJTyYCHHBIE PE3YIbTAaThl HA YICHUIECKUX KOH(DEPEHIIHIX;

YMEHHE OIICHWBATh dTUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEIOBaHMI B 00JacTH OMOJOTHH U
MEIULUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HANpaBIEHHOE U3MEHEHHE T'€HOMa
CO3JIaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYUIECTBJIATh OCO3HAHHBIN BBIOOp Oynyiied NnpogecCHOHaIbHONW AeATeIbHOCTH B
oOiacTi OWOJIOTHH, METUIMHBI, OHMOTEXHOJOTHH, BETEPHHAPHH, CEIBCKOTO XO3SHCTBA, IMHUIIEBOM
MPOMBIIIJICHHOCTH, YIIIyOJSTh IMO3HABATENbHBIA WHTEpPEC, HAINpPABICHHbI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH mpodeccu M MpoAODKEHHE OHOJOrMYecKoro oOpa3oBaHHs B OpraHU3alMiX
cpenHero mpohecCuOHaIBLHOTO U BHICIIIETO 00Pa30BaHUs.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» B 11 Knacce MOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJIM OMOJOTHMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(bopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPOJIBI U



pEIIeHNH 3KOJOTHYECKHX MPOOJeM YellOBEYECTBa, a TAK)KE B PEIICHUU BOIMPOCOB PAlMOHAIBHOIO
MPUPOJONONIB30BaHUsA, U B (OPMUPOBAHUU I[IEHHOCTHOTO OTHOIICHHUS K TWPUPOJE, OOIIECTBY,
YeNI0BEKY, O BKJIa/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHME BIAJAETh CUCTEMOH OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIIOYACT OIPEICICHUS U
MOHMMaHHE CYIIIHOCTH OCHOBOIIOJIATAlOIIUX OMOIOTHYECKUX TEPMUHOB M MOHATHIA (BUI, IKOCUCTEMA,
ouocdepa), Omosornueckue Teopuu (dBoMONMOHHAs Teopus Y. JlapBuHa, CMHTETHYECKas TEOPHS
sBomtonun ), yaenus (A. H. CeBeprioBa — o myTsx U HampapiIeHHsIX 3Boiroruu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHermdyeckoro paBHoBecus JIk. Xapaum u B. BaiinOGepra, 3apoJbimieBoro
cxoactea K. M. bopa), npaBuna (Munumyma HO. JIuGuxa, 3KOJIOrMYeCKOW HHUPAaMHUIbI SHEPTHH),
runote3sl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIaJIETh OCHOBHBIMM METOJAaMH HAyYHOTO TIO3HAHUSA, HUCIOJB3YEMbIMU B
OMOJIOTHYECKUX MCCIIEIOBAHUAX )KUBBIX OOBEKTOB U SKOCHCTEM (OMHUCAHME, U3MEPEHUE, HAOIIOICHHE,
HKCIEPUMEHT), CTOCOOAMU BBISIBJICHUS U OLICHKH aHTPOTIOI€HHBIX U3MEHEHHUH B IPUPO/IE;

YMEHHE BBIJCNATh CYIECTBEHHBIC MPU3HAKU: BUOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOMJIM3UPYIOLIET0, ABIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOrO OTOOpa, ajuIoNaTpHUYecKoro u
CHMITaTPUYECKOTO BHI000pa30BaHMsI, BIMSAHUS JBIKYIIMX CHJI SBOJIIONWU HA TEHO(POH MOIYIISAIUH,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpefe OOMTaHMs, YEepeJOBaHMsI HAINpPABICHUHM SBOJIOIMH,
KpYroBOpOTa BELIECTB U MOTOKA SHEPTUU B HIKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXAY IPOLECCAMH 3BOJIOIUU, ABIKYIIUMHU CHUIAMHU
aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISBIATH OTIIMYUTEIbHBIC MPU3HAKHU JKUBBIX CHUCTEM, MPHCIIOCOOJIEHHOCTh BUAOB K
cpene oOuTaHus, abMOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBSA3EH OpraHn3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIIONIb30BaTh COOTBETCTBYIOIIME APIYMEHThI, OHOJOTMYECKYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY IS I0Ka3aTeIbCTBA POACTBA OPIraHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII, B3aUMOCBSI3U
OpPraHU3MOB U CpeAbl OOMTaHUs, €JUHCTBA YEJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUs
MHOTr000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYLIECTBOBAHUS NMPHPO/IbI U YEIOBEUECTBA,

yMEHHE peuiaTb OMOJIOrMYECKHUE 3a/layd, BBIABIATH NPUUMHHO-CIEJICTBEHHBIE CBS3U MEXKIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH IPOLIECCaMU U SIBJIGHUSMH, JI€laTh BBIBOJABI M IPOTHO3bI Ha
OCHOBaHUU TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH Ta00PaTOPHBIE U MpaKTHUUecKrue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, TPOBEPATH MX SKCIEPUMEHTAIBHBIME CPEICTBAMU, (HOPMYITHPYS
1[eJTh UCCIIeIOBAHUS, AHATTU3UPOBATh MOJIyU€HHBIE PE3YIbTaThl U €TaTh BHIBOIBL;

YMEHHE Yy4acTBOBaTh B Yy4eOHO-HCCIIEOBATENBCKOM paboTe Mo OWOJIOTHUH, HKOJOTHH U
MEAUIMHE, MPOBOAMMON Ha 0a3e UIIKOJBHBIX HAyYHbIX OOIIECTB, U MYOJIWYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHNUECKUX KOH(PEPEeHUINSAX;

YMEHHUE OLEHHBATh TMIIOTE3bl U TEOPUU O MPOUCXOXKIECHUM JKU3HU, YEJIOBEKa M YEIIOBEUECKUX
pac, 0 IpUYMHAX, MOCIEJICTBUAX U CII0OCO0axX MpeoTBpalleH s r100albHbIX U3MEHEHHUH B 6uocdepe;

YMEHHE OCYUIECTBIIATh OCO3HAaHHBIM BBIOOp Oyayiieill npodeccuoHaNbHON NEATENbHOCTH B
oOnacTi OMOJIOTHH, HKOJIOTHUH, MPHUPOJIONOIL30BAaHUS, MEAUILMHBI, OMOTEXHOJOTHUH, ICHUXOJIOTUH,
BETEPUHAPUU, CEICKOTO XO3SICTBa, MHINEBON MPOMBIIUIEHHOCTH, YIAyOISITh MO3HABATEIbHBIN
MHTEpEC, HANpPaBICHHbIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu M MpOJOSIKEHUE
OMOJIOrMYecKOro O00pa30BaHHS B OpraHU3alUsAX CPEIHEro MNpOPECCHOHANBHOIO M BBICIIETO
oOpa3oBaHws.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

° K
Ne HaumeHoBaHMe pa3esioB U TeM NPOrPAMMbI SIIHecTRO JAC08 JyiekTpoHHBIE (LU (PpOBLIE)
n/n Bcero  KoutpoabHble IIpakTHyeckue padoThl , 0Gpa30BATENBHBIE PECYPChI
padoThI IKCKYPCHH
1 buonorus kak Hayka 1 bubmorexa [IOK
https://m.edso0.ru/7f41c292
2 JKuBbIe cCTEMBI M X U3y4YEHHUE 2 0.5 ]r?tl/tlgg'l;ll?r:e(;:jasﬁ)()rﬁﬂf 116292
bu6nmoreka IJOK
3 brozorus ket 2 0.5 https://m.edso0.ru/7f41c292
4 XuMudeckasi opraHu3alusi KISTKA 10 1 Eggg?/ﬁ?igloorllj{ﬁ £41c292
bubmoreka [JOK
> CTpocHHE  pyHKLHH KICTKH 8 2 https://m.edsi.ru/7f41c292
6 OOMeH BelIecTB U MPEBPALICHNE SHEPTUHU B KIIETKE 9 2 ]h;tI/tIgSJ,I'I;I/(r)‘I:eeKcizgoorI:ﬁ 41292
7 HacnenctBenHas mH(GOpMaIHs U peann3anus e€ B KJICTKe 9 0.5 Eggg%ﬁi%ié‘gor{f/? £41c292
. Bubmuoreka [JOK
8 PKHSHCHHBIH LI KISTKH 6 1 https://m.edsoo.ru/7f41c292
bubmoreka IIOK
9 CrpoeHue u GYHKIMU OPraHH3MOB 17 1.5 hitps://m.e dS(])_}).ru 17416292
10 Pa3MHOXEHHE ¥ Pa3BUTHE OPTaHU3MOB 8 15 Eggglflor;eelijigoorﬁﬁ £41c292
11 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U U3MEHYUBOCTHU 2 05 bubmmoreka IIOK
OpPTraHU3MOB ' https://m.edsoo.ru/7f41¢c292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 E:tﬁ?;/ﬁiigoor{f/? 41292
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 ]k?tptlgg'l;l/?;eelijasgorﬁﬂ £416292
Bu6nmoreka IJOK
14 T'enerika uenopeka 3 0.5 https://m.edso0o.ru/7f41c292
Bu6mmoreka IJOK
15 Cenexupa opranm3mos 4 2 https://m.edso0o.ru/7f41c292
Bu6nuoreka IJOK
16 BuoTexHOIOTHs ¥ CHHTETHYECKAsT OMOJIOT U 4 15 hitps://m.eds00.ru/7f41c292
17 Wrorosas KoHTpoOIBbHAA paboTa 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 17
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TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMbI JJeKTpOHHbBIE (U (PPOBBIE)
n/n Konrpoabnsie IIpakTHyeckue
Bcero GoTia pAGOTEL, FKCKYpCHH o0pa3oBaTejbHbIE PECYpPChl
pa s
1 3apoKJICHUE U Pa3BUTHE IBOJIIOIMOHHBIX 4 bu6mmoreka [IOK
npeCTaBICHN B OHOIOTHH https://m.edsoo.ru/7f41cc74
N bubmuorexa [JOK
2 MukposBoroIus 1 e€ pe3yabTaThl 14 1,5 https://m.edsoo.ru/7f41cc74
3 Makpo3BoJTIOIHs U €€ Pe3yabTaThl 6 Eubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 2 httos://m.edsoo.ru/7fA1ec74
bu6mmoreka [IOK
IT — 1 1
5 POHCXOXKIICHHE YSIIOBEKA — AaHTPOIIOTCHE3 0 https://m.edsoo.ru/7f41cc74
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM C 3 0.5 bubmmorexa LIOK
oKpyKazomeii Cpeso https://m.edsoo.ru/7f41cc74
KpYy>Karome cpeaoi
bu6mmorexa [IOK
7 1.
Oprau3Mel i cpesia OOHTaHHS o > https://m.edsoo.ru/7f41cc74
. bu6nmoreka [JOK
8 DKOIOrH BB H NOMy ALK o 05 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
. 12 2
9 DKOJIOTHS COOOIECTB. IKOJOTUUECKHE CUCTEMBI httos://m.edsoo.ru/7fA1cc74
B bu6nmoreka [JOK
10 buocgepa — riobansHast sKOcucTeMa 6 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
11 4 6
€IIOBEK M OKPYIKaromias cpesa https://m.edsoo.ru/7f41cc74
12 Wrorosast KoHTpoJIbHAS paboTa 1 1
bubmuorexa [JOK
13 P 7
CICPBHOC Bpe https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 9
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOINECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
buonorus. buonornyeckue cuctemsr u nporeccel, 10 kimace/ Tepemor A.B., Iletpocosa P.A., OGuiecTBo
¢ orpaHudeHHON 0TBeTCTBEHHOCTHIO « MOl MHEMO3NHA »

TepemoB A.B., IlerpocoBa P.A. buosorusa. buonornueckue cucrembl M mpouecchl. 10 kmacc. M.-
Muemosuna 2022

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MULTIMEDIA — nognepxka kypca «O01as OMoI0THs;

2. Jlaboparopus KJIETKA; Metonuueckune Marepuanbl: COOpHHUK HOPMAaTHBHBIX JTOKYMEHTOB. bromorus
/Cocrt. D.J1. Inemnpos, A. I'.,ApkanseB. — M.: lIpoda, 2010

3. BaryeB A.C., I'ynenkoBa M. A., EneneBckuii A.I'. buosnorus. Boibmioi cipaBOYHUK IS IKOJIEHUKOB
Y TIOoCTyMawImux B By3bl. — M.: JIpoda,2011

4. bonrosa U. B. Coopnuk 3amau mo O01mel 6Moaoruu A MoCcTynarumx B By3sl. — M.: «OHUKC 2 1Bek»
«Mup u obpazoBanue», 20123 Koznosa T.A., Kyumenko B.C. buonorust B tabmumax 6-11 kmacchl.
Crnpasounoe mocobue. — M.: JIpoda, 2010

5. Amnacracosa JLII. OGmias 6uosnorus. Junakruyeckue matepuaisl. — M.: Benrana-I'pad, 2010.- 240c.3
Npanosa T. B. CoopHuK 3a1aHuii 110 00111e# Ononoruu: mocodue st ydanuxcs oomeo0pa3onar.

6. yupexnaenuii /T.B. UBanosa, I'. C. Kaymuaosa, A.H.Msrkosa. — M.: IIpocsemenne, 2012

7. Koznoa T.A. KomocoB C.H. Jumaktuyeckue KapTOUYKM-33JaHHUsl MO oOmend Ouonoruu. — M.:
Wznarensckuit Jlom «'enmxepy, 2012 — 96¢.

8. Jlabopatopus TEHETUKA; « JIabopatopuss DKOCUCTEMBI,

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HTEPHET

www.bio.1september.ru - razera «buosorus» - mpuiIokeHue K «1 CeHTAOPs»

Www.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHU

Www.edi0S.ru - Di0c - HeHTP AUCTaHIIMOHHOTO 00pa30BaHUs

www.km.ru/education - YueOHbIe MaTepHaibl U cI0Bapu Ha caiite «Kupuma u Medoauii»
http://school-collection.edu.ru Eaunas xomnekuus mudpoBsix 00pa3oBaTeIbHBIXPECYPCOB.
http://window.edu.ru/ Enqunoe okHO J0CTyma K 00pa30BaTeIbHBIM pecypcam

http://www.priroda.ru — IIpupona: HalMOHAIBHBIN TTOPTAJT.

http://obi.img.ras.ru — ba3a 3Hanwuii 10 OMOJIOTUH YeoBeKa. YUEOHUK MO MOJICKYJISIPHOWOHOIOTHH
yeoBeka, OMoXuMuH, (DU3HOJIOTHH, TEHHOM 1 OeNKOBO# nHxkeHepun. http://www.zoomax.ru —
30010THs: YETOBEK U AoMalIHue xuBoTHbIE. http://www.fipi.ru — denepanabHbIi HHCTHTYT

[I€JarOTHYECKUX U3MEPEHUM.
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