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IIpumepHas pabouas IIporpamMMa CpegHero oomero oopasoBaHusd
o 6monoruu (yrayO0JE€HHBIM YPOBEHB) cCOCTaBJIeHAa Ha ocHOBe Pene-
panpHOTO 3aKoHa oT 29.12.2012 No 273-d3 «0O06 obGpasoBaHUU
B Poccuiickoit @enepanun»!, @emepaibHOTO rocyLapcTBEHHOIO 00-
pas3oBaTeIbHOTO CTAaHZAPTA CpefHero obimero odbpasosanusZ, Kon-
LeNIUK IIPernojaBanusa yue6Horo npeamera «Buosorusi»3 u ocHOB-
HBIX IOoJIOXKeHUM IIpuMepHOII mporpaMMbl BOCOUTAHUAAL.

NOACHUTEJIbHAA 3ANMUCKA

VYuebHbIl TpeaMeT « Buosiorus» yriryoJeHHOTO YPOBHA N3YUEHU A
(10—11 xaacchl) ABAAETCA OJHUM M3 KOMIIOHEHTOB 00pa3soBaTe b~
HOIT oOsactu «EcrecTBenmHble HayKu». COrIacHO TOJOMKEHUSIM
dPIr'oC COO, mpodunbHble yueOHBIE IIPEIMETHI, M3ydyaeMble Ha
yIIyOJIEHHOM YPOBHE, ABJIAIOTCA cmocoboM auddepeHiuaum o0y-
YeHUS Ha CTapIlell CTYIIeH! IITKOJbI U IPU3BAHLI 00€CIIeUUTh IIpe-
€MCTBEHHOCTb MEJKIy OCHOBHBIM OOIIMM, CPEIHUM OOIINM, CPe.-
HUM CIEeNMUaJbHBIM U BBICIINM oOOpasoBaHueM. B TO Ke Bpems
KaXKIBbINA 13 9TUX YUEOHBIX IIPEIMETOB J0JKEeH ObITH OPUEeHTHUPOBAH
Ha OPUOPUTETHOE pellleHre 00pasoBaTeIbHBIX, BOCIUTATEIbHBIX
¥ pasBUBAIOINX 3aJad, CBA3AaHHBLIX C IpodopueHTanueir odoyuaro-
IUXcsa U CTUMYJIMPOBaHNEeM HMHTepeca K KOHKPETHOU o0JiacTu Ha-
YUYHOT'O 3HAHUS, CBSIBAHHOIO ¢ 0MOJIOTHEl, MeQUIINHOM, SKOJIOTHe,
ICUXOJIOTHEH, CIIOPTOM UJIU BOEHHBIM I€JI0M.

IIporpamma maér mpejcTaBieHUe O IeJU W 3aJadyaxX N3ydeHUs
yueOHOTO IIpeaMeTra « Buosorusa» Ha yriiy0JIEHHOM YPOBHE; OIpee-
adeT obA3aTesbHOE (MHBAPUAHTHOE) IPEeIMETHOE CONlepKaHue, ero

1 depepanpabiii 3akoH or 29.12.2012 Ne 273-P3 (pex. or 16.04.2022)
«006 obpasoBanuu B Poccuiickoit @emeparium» .

2 demepaJIbHBIN rOCyJapCTBEHHBIN 00pa3oBaTeIbHBINA CTAHIAPT CPEIHETO
o61ero o6pasoBanuA (YTBEP:KIAEH IpruKaszomM MuHmHcTepcTBa 00pa3oBa-
HuA 1 HayKu Poccuiickoit @egeparnuu ot 17 mas 2012 r. Ne 4130, pen.
or 12.08.2022).

3 Kouuenmusa mpemnogaBanusa yueOHoro npeamera «Bbuosgorus» B 0011e00-
pasoBaTeJIbHBIX opraHmsanuax Poccuiickoin Penepamuu, peansunsyro-
IUX OCHOBHBIE OGpasoBaTesibHBbIE MIPOrpaMMbl (0g00peHa pellleHueM
demepasbHOTO yUEeOHO-METOAUUYECKOTO O0beuHeHUs o o0IemMy obpa-
30BaHUIO, IpoToKoJ oT 29.04.2022 Ne 2/22).

4 TIpumepHas mporpamMmMa BocunuTaHus (omoOpeHa pelleHueM (Qemeparb-
HOTO y4e0HO-MEeTOANUYECKOT0 O0beJMHEeHUs MO0 O0IIeMy 00pasoBaHUIO,
npoTtokoJs ot 02.06.2020 Ne 2/20).
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CTPYKTYPUPOBaHUE 110 pasaeiaM U TeMaM, paciipeieseHne mo KJac-
caM; PeKOMEHIyeT IOCJIeI0BATEeIbHOCTDh N3YyUYeHUA YUeOHOTO MaTe-
puana ¢ yuéToM MeKIPeIMeTHBIX W BHYTPUIIPEIMETHBIX CBA3ei,
JOTUKM y4eOHOTO IIpoIlecca, BO3PACTHHIX OCOOeHHOCTell ob6yuaro-
muxcsA. B mporpamMme peasin30BaH IIPUHIIUII IIPEEMCTBEHHOCTH
C U3yuYeHHeM OMOJIOTHUY Ha YPOBHE OCHOBHOI'O 0011ero o0pa3oBaHusd,
OJslaromaps ueMy IIpocMaTpUBaeTCA HAIPABJIEHHOCTh Ha IIOCJIENYIO-
m1ee pasBuUTHE OMOJIOTUYECKUX SHAHUI, OPUEHTHUPOBAHHBIX Ha (op-
MHPOBAHMNE €CTECTBEHHO-HAYYHOI'0 MUHPOBO33PEHUS, BSKOJIOTHUYE-
CKOT'O MBIIIJIEHNA, IPEACTABIEHUI O 3J0POBOM oOpase KU3HU, Ha
BOCIIHTAaHNE OEpPEe’KHOT0 OTHOIIEHUA K OKPYIKAIOIIed IPUpPOTHON
cpeze. B mporpamme TakiKe IOKasaHbI BO3MOYKHOCTU Yy4eOGHOTO
npenmera «Buosorus» B peaamsanuu TpeboBaHuii Crampgapra
K ILNIAHUPYEMBIM JIUYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM
pesyJabTaTaM o0yueHUs ¥ B (DOPMUPOBAHUU OCHOBHBIX BUIOB yueO-
HO-TI0O3HABATEJbHOI NeATEJIbHOCTH O0YUAOIIIUXCS II0 OCBOEHUIO CO-
JepixaHns OMOJIOrMYEeCKOro o0pasoBaHus Ha CTApIeil CTyIIeHn 00-
meo0pa3oBaTeJIbHOM IIIKOJIbI.

ITpumepHada pabouas mporpaMMa ABJIAETCA OPUEHTUPOM IJISA CO-
CTaBJIEHUA AaBTOPCKUX paboumx mOporpaMMm. ABTopaMu paboumx
OporpaMM MOKeT OBITH IPEIJIOMKEeH CBOI MOAXOM K CTPYKTYPHUPO-
BaHMUIO ¥ TOCJEIOBATEJIbHOCTH UIYUEHUsI ydeOHOTOo MaTepuaa,
CBOE BHUEHUE CIOCOO0B (DOPMUPOBAHUSA Y O0yUAIOIIIUXCA IPEIMET-
HBIX 3HAHUM U YMEHUI, a TaK)Ke MEeTOJ0B BOCIIUTAHUSI U PA3BUTUSI
cpeacTBaMu yueOHOTrO mpeamera «Buosorus».

OBLLAA XAPAKTEPUCTUKA
YYEBHOI0 MPEAMETA «bUONOTUA»

YuebHbBINT mpeaMeT «bBuojiorusi» Ha CTYIeHM CpegHero oO0Iero
obOpasoBaHUsA 3aBepIlaeT OMOJIOTHUYECKOe Oo0pasoBaHME B IITKOJE
¥ OPMEHTHPOBAH HAa pacIllIUpeHne W yIriaydJgeHue 3HAHUHM 00ydaro-
IIUXCs O *KUBOW IIPUPOIE, OCHOBAX MOJIEKYJISPHOU M KJIETOUHOM
OMOJIOTUH, DMOPUOJIOTUN W OMOJIOTUN PA3BUTUSA, T€HETUKM, CeJIeK-
11, OMOTEeXHOJIOTUM, DBOJIIOIIMOHHOTO YUEHUS U dKOJOTUU.

Nsyuenne yuebHOro mpeamera «Buosiorus» Ha yriayGJIeHHOM
YPOBHE OPHMEHTHPOBAHO HAa IIOATOTOBKY OOYUYAIOIUXCS K IIOCJIEIY-
IOIEeMY IOJYUYeHII0 OMOJIOTMUYEeCKOT0 00pasoBaHus B By3axX U opra-
HU3AIUAX CpeaHero mpodeccuoHaJIbHOTo oOpasdoBauusda. OCHOBY eTo
COlepPs;KaHUA COCTABJIAET CHCTEeMa OMOJOTUUYECKUX 3HaAHUI, MOJIY-
YEeHHBIX IIPU U3YUYEHUU OOYUAIOIIUMUCSI COOTBETCTBYIOIIIUX CHUCTE-
MaTHUYECKUX pas3iejJoB OMOJOTMH B OCHOBHOUW InmKojge. B 10—
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11 kjgaccax 5THU 3HAHUSA IIOJYyYalOT pasBuUTHe. TakK, pacIlIupPeHbI
U yriyOJieHbl OMOJIOTMYEeCKUWe 3HAaHUA O PACTEeHUAX, KUBOTHBIX,
rpubax, 0aKTepuAX, OpraHm3Me UeJOBeKa, OOIUX 3aKOHOMEPHO-
CTSAX YKU3HU; JOMOJHUTEJIbHO BKIIUEHBI OMOJIOTUYECKUE CBEJeHU A
OPUKJIATHOTO U IIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO MCIIOJIb-
30BaTh KaK OPUEHTHUPHI AJIS TOCJEeIYyIoIero BbiOOpa mpodeccuu.
BosMoskHA Tak:Kke MHTeTrpalusa O0MOJIOTUUYECKUX 3HAHUI C COOTBET-
CTBYIOIIUMU 3HAHUAMU, IMOJYUEHHBIMU OOYUAIONIMMUCS IPU U3Y-
YyeHUU (pU3UKU, XUMHUU, reorpadpum m MaTeMaTUKH.

CTpyKTypa mporpaMMbl yueOHOTO IIpeamera «Buosorus» orpa-
JKaeT CHUCTEMHO-YPOBHEBBIM W 9BOJIIOIMOHHBIN MOAXOABI K H3yUe-
Huio 6uomoruu. CorsiacHO MM, M3YUYaIOTCA CBOMCTBA U 3aKOHOMEP-
HOCTU, XapaKTepHble [JsI JKUBBIX CHCTEM PAa3HOr'0 YPOBHSA
OpraHm3allui, 9BOJIOIUY OPraHUYECKOro Mmpa Ha 3emJe, coxpa-
HeHUs 6MOJOTUYECKOT0 pasHooOpasusa miaaHersl. Tak, B 10 Kiaacce
M3yUYaloTCsI OCHOBBI MOJIEKYJISAPHON U KJIETOUHOI OMOJIOTHM, 9M-
OpuoJIOTUY U OMOJIOTUY PA3BUTHUSA, N'€HETUKU U CeJeKINU, O1MoTeX-
HOJIOTUY U CUHTETUYECKOU OMOJIOrMU; aKTyaJU3UPYIOTCS 3HAHUS
o0y4JamIminxcsa Mo 0OTaHUKe, 300J0TUU, AHATOMUM, (PU3UOJOTUU
yejgoBeKa. B 11 KJiacce m3y4uaroTcs: 9BOJIOINOHHOE YUeHe, OCHOBBI
9KOJIOTUU U yUeHue o bmocdepe.

YuebHbIl mIpeaMeT «Buojsorus» mpusBaH 00eCcIeuUuTh OCBOEHUE
00yYaIMIIMUCA OMOJOTUYECKUX TEOPUM W 3aKOHOB, WIel, MPUH-
IIUIIOB W TPABUJ, JEXKAIMX B OCHOBE COBPEMEHHON eCTeCTBEeH-
HO-HAyYHOM KapTUHBI MUPAa; 3HAHUHN O CTPOEHUU, MHOT000pasuu
" 0COOEHHOCTAX KJIETKH, OPraHN3Ma, MOMyJIAINN, OMOIleH03a, DKO-
CHUCTEMBI; O BBIZAIOIUXCA HAYUYHBIX JOCTUIKEHUAX, COBPEMEHHBIX
HCCJIeTOBAHUAX B OMOJOTUU, MPUKJIASHBIX aclleKTaxX OmoJorude-
cKUX 3HaHUM. [IJigd pasBUTUA U IMOAAEP:KAHUA WHTepeca obyuaro-
miuxXcs K OMOJIOTMM HapAAy CO 3HAUMTEJNbHBIM O0BEMOM TEOPEeTH-
YeCKOTro MaTepuaJjia B cCoiep:KaHum yueOHOoro IpeaMera « buoaorusi»
IPeayCcMOTPEHO 3HAKOMCTBO C MCTOPHUEil CTAHOBJIEHUS U PA3BUTUSI
TOM MM WHOI 00JIacTU OGMOJOTUU, BKJIAJAOM OTEUECTBEHHBIX U 3a-
PYOEKHBIX YUEHBIX B PEIIeHNe BaAXKHENIIINX OMOJIOTTUYECKUX U DKO-
JIOTUYECKUX IIPOOJIeM.

LENN N 3A0AYN N3YHEHNA
YYEBHOIO MPEAMETA «BUONOTUA»

Ilens usyuenusa yue6HOro mpeamera «bBuosiorusi» Ha yriuyoaeH-
HOM YPOBHE — OBJIaJIeHUE 00yYaIoINUMUCS 3HAHUAMU O CTPYKTYD-
HO-QYHKIIMOHAJIBHON OPraHM3aIUuU JKUBBIX CUCTEM DPAa3HOTO paHTa
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u mpuo0peTeHre YMEHUHN MCIIOJIb30BaTh 9TH 3HAHUS B (DOpMHUPOBA-

HUU MHTepeca K OIpeJeJéHHOUN o0sacTu mpodecCuoHaJIbHON aes-

TeJIbHOCTHU, CBSIBAHHOUN C OMOJIOTHEN, MW K BBIOOPY yueOHOTO 3a-

BeIeHUs IJIs IIPOMOKeHUsT OMOJIOTUYECKOTO 00pa3soBaHMUA.
HocTu:keHue 1eam mM3ydyeHuUsA ydeOHOTO Ipeamera «bBuosorus»

Ha yIIyO0JEHHOM YpPOBHE O0ecIeumMBaeTCs PeIlleHreM CJIeAYIONTNX

3amau:

—OCBOeHUe 00yUaIOIUMUCSA CUCTEMBI OMOJIOTUUECKUX 3HAHUM: 00
OCHOBHBIX OHMOJIOTMYECKUX TEOPUAX, KOHIIEII[USIX, IMIOTe3ax,
3aKOHAX, 3aKOHOMEPHOCTAX U IPaBUIaAX, COCTABIAIOIIUX COBPE-
MEHHYIO eCTeCTBeHHO-HAyUYHYI0 KapTUHYy MHpa; O CTPOeHUH,
MHOTr0o00pasuy 1 0COOEHHOCTAX OMOJOTMUECKUX cucTeM (KJIEeTKa,
OpraHu3M, IONYJIAIUs, BUMA, OMOTEoIeH03, buocdepa); o BbIIa-
IOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX KCCJIEeIOBAHUAX B OMOJIO-
run;

—O3HAKOMJIeHIEe OO0OydYaloIuXCcsd C MEeTOJaMHU WO3HAHUS KUBOIU
OPUPOLBI: UCCJIEJOBATEIbCKUMY METOAAMY OMOJIOTUYECKUX HAYK
(MOJIEKYJIAPHOM U KJIETOUHOM OMOJIOTUU, dSMOPHOJIOTUU U OM0JIO-
TUU PasBUTUSA, TeHETUKU U CEJeKI[UU, OMOTeXHOJIOTUN 1 CUHTe-
TUUYECKOM OMOJIOTHU, ITaJeOHTOJOTUN, SKOJOTUN); METOAaMU ca-
MOCTOSITEJILHOTO TPOBEAEHUA OWOJOTUYECKUX WCCIeTOBaAHUN
B jabopaTopuu u B mpupoje (HabaogeHne, nusMepeHne, d9KCIepu-
MEHT, MOJeJINPOBaHue);

—oBJIafeHe O0YyYaNIUMUCA YMEHUAMU: CAMOCTOSTEJIbLHO Ha-
XOOUTH, aHAJIU3UPOBATh U MCIIOJb30BATh OMOJIOTUUECKYIO MH-
dopManuio; IMOJb30BAaThCA OMOJOTUUYECKONH TEePMUHOJOTHEH
U CHMBOJHUKOI; YCTaHABJINBATH CBA3b MEXKAY Pa3BUTHEM OMO-
JOTUU ¥ COIMAJbHO-9KOHOMUUYECKUMHU ¥ 5SKOJOTUUYECKUMU
npobseMaMu UYeJIOBEUEeCTBA; OIEHMBATH IIOCJIEACTBUA CBOeH
IesATeJbHOCTH II0 OTHOINEHMIO K OKPYIKaIollell NPUPOIHOM
cpele, COOCTBEHHOMY B3J0POBBI0O U 3JA0POBHI0 OKPYIKAIOIIUX
JI0Mei; 060CHOBBIBATH U COOJIIONATH MePhl IPOMUIAKTUKY UH-
GeKIMOHHBIX 3a00JieBaHUM, NpaBUJia IIOBEIeHUSA B TIPUPOIE
u obecneueHuss 0€30IACHOCTH COOCTBEHHON »KU3HeLesITeJbHO-
CTHU B YPE3BBIUAWHBIX CUTYAIIUAX HIPUPOIHOTO U TEXHOTEHHOTO
xXapakKTepa; XxapaKTepu30BaTh COBPeMeHHbIe HaYyUHBbIE OTKPbI-
THUSA B 00JiacTH OMOJIOTHU;

—pasBuUTHEe y OOYYAMINMUXCS MHTEJJIEKTYaJIbHBIX M TBOPUECKUX
criocobHOCTell B Impollecce 3HAKOMCTBA C BBIAAIOIIUMUCST OTKPBI-
TUAMU U COBPEMEHHBLIMIU MCCJIEIOBAHUAMU B OMOJOTUU, pelliae-
MBIMHU €I0 IIpo0JieMaMu, MeTOMOJoTHuell 6MOJIOTUUECKOTO MCCJIe-
IOBaHUsS; IIPOBEIEHUSI OKCIEPUMEHTAJIbHBIX WCCJIEIOBAHUIM,
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perrenus OMOJOrMUECKUX 3ajad, MOJIEeJINPOBAHUA OMOJOTHUe-
CKHUX O0'BEKTOB U IIPOIIECCOB;

—BOCOHUTaAHMWE ¥ 00yUAIOIINXCs IeHHOCTHOTO OTHOIIEHUA K JKUBOM
IPUPOE B IEJIOM U K OTIEeJHLHBIM €€ 00beKTaM U ABJIeHUAM; (Pop-
MHUPOBaHIE SKOJOTUUECKOIT, TeHeTUUeCKOM I'PaMOTHOCTH, O0ITet
KYJbTYPbl MOBENEHWUS B MPUPOAE; HHTErpaluyd eCcTeCTBEHHO-
HAYYHBLIX 3HAHUWIA;

—npuobpeTeHne OO0OYUYAIOIUMUCA KOMIETEHTHOCTH B PAaIlUO-
HaJbHOM IIPUPOAOINO0Jb30BaHUMU (COOJIOAEeHME IIPABUJI IIOBEe-
HUA B IPUPOJE, OXPAHBI BUIOB, BKOCHUCTEM, Oumocdepsl), co-
XpaHeHUU COOCTBEHHOTO 3J0POBbA U 3M0POBHS OKPYIKAIOIIUX
aiomeii (cobimomeHusa Mep mpoduiIakTuKu 3abosieBaHUi, obe-
crmeuyeHue 0e30IMACHOCTH JKU3HENEeATEeJIbHOCTH B 4Ype3BbIUAM-
HBIX CHUTyaIlMAX IPUPOJHOTO M TEXHOTEHHOTO XapakKTepa) Ha
OCHOBE WCIIOJIb30BAHUSA OUMOJOTHMYECKMX BHAHUN U YMEHUH
B IIOBCEIHEBHOM KU3HU;

—co3manue YCJIOBUH AJIsT OCO3HAHHOTO BhIOOpA 00yUAIOIITUMUCS MH-
IUBUAYAJIbHON 00pa3oBaTeIbHON TPAeKTOPUI, CIIOCOOCTBYIOIIEH
nocjenyoInemMy mpodecCruoHaAJIbHOMY CaMOOIpeNeJeHnio, B CO-
OTBETCTBUU C UHAWBUAYAJIbLHBIMU MHTEPECAMU U ITOTPEOHOCTAMU
peruoHa.

MECTO YYEBHOTO NMPEAMETA «BNONOTUA»
B YYHEBHOM MNAHE

IIporpamma cocTaBjeHa ¢ YYETOM KOJMYECTBA YAaCOB, OTBOAMMO-
ro Ha u3yuyeHmue npeamera «Buosiorus» yueOHBIM IIJIAHOM Ha yIJIy-
osméunom ypoBHe B 10—11 kiaccax. IIporpamma paccuumTaHa Ha
npoBefenne 3 U 3aHATUN B HeHEJI0 IIPU U3YUEHUU IIPeIMeTa B Te-
yenue AByx JeT (10 u 11 maaccer). O6Iiee Yncao yueOHBIX UaCOB
3a 2 roga ooyuenusa cocraBisger 204 u, us Hux 102 u (3 ¥ B HeeI10)
B 10 raacce, 102 u (3 u B Hemeno) B 11 Kiacce.

OT60p opraHmMa3anMOHHBLIX (POPM, METOJOB W CPEACTB OOyUeHU
OMOJIOTUH OCYIIECTBJISIETCS C YUETOM CHeIU(PUKU ero Coaeps;KaHus
¥ HAIIPaBJIEHHOCTH HA MIPOAOJIMKeHNe OMOJIOTUYEeCKOr0 00pa3oBaHUA
B OPraHU3alluAX CPeIHero IpodecCuOHaIbLHOIO U BICIIIEro 00paso-
BaHUA.

06sa3aTeTbHBIM YCJIOBUEM HIPU 00yUeHUN 6MOJOTUY HA YIVTYOIEH-
HOM ypPOBHE fABJISeTCSA IPOBeeHne Ja00paTOPHBIX U IPAKTUUECKUX
pabor. Tak:Ke yuacTre oOyUAIOIUXCA B BBITTOJHEHUUN TPOEKTHBIX
u yueOHO-HMCCIe0BATEeIbCKUX PadO0T, TeMaTHUKa KOTOPBIX OIpee-
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JSIeTCSI YUYUTEJeM Ha OCHOBE MMEIOIMXCS MATepPUabHO-TeXHUYe-
CKHUX PECypCOB M MECTHBIX IIPUPOIHBIX YCJIOBUIA.

B remaTmueckoM IJIAHWMPOBAHUU IJIsI KaXKIOr0 KJacca IIPeaIo-
JaraeTcs pes3epB yueOHOrO BPEMEHH, KOTOPBIA YUNUTEIb MOMKET HC-
OJIb30BATh II0 CBOEMY YCMOTPEHUIO, B TOM UYHCJIE AJIS IPOBEIeHU
0000LIAI0IINX YPOKOB, 3aIlUThl OO0YYaIOIUMUCSA IIPOEKTHBIX
u yueOHO-UCCIeI0BaATeIbCKUX PadoT.

BUONOTUA. Yrny6néHHblit ypoBeHb. 10—11 knacchbl 9



NAAHUPYEMbBIE PE3VYJIbTATbl OCBOEHUA
YYEBHOI0 NPEAMETA «BUOJIOTUA»

Corsnacao @T'OC COO, ycraHaBimBaloTCA TPeOOBAHUS K PE3yJb-
TaTaM OCBOEHUS OOyUYaloIMMMCS IIPOrpaMM CpeaHero ooIero o6-
pa30BaHUSA: JUUHOCTHBIE, METAIIPeJMETHbIE U IIPeMEeTHBIE.

JINYHOCTHLIE PE3YJIbTATHI

B cTpyKType JIMYHOCTHBIX pPE3yJbTATOB OCBOCHHUS IIpeaMeTa
«Buosiorusi» BBIIEJIEHBI CJENYIOIINE COCTABIAMIINNE: OCO3HAHUE
00yYaIoIMMUCA POCCUNCKOM IPasKIAHCKON UAEHTUIHOCTU — T'OTOB-
HOCTH K CaMOPa3BUTHUIO, CAMOCTOATEJIbHOCTH U CAMOOIIPEeIeHIIO;
HaJauYue MOMuUBauUU K O0yUYeHUI0 OMOJIOTUU; UeJeHANnpasieHHoe
paszsumue BHYTPEHHUX YOEKAEHUI JUYHOCTU Ha OCHOBE KJIOUe-
BBIX ITIEHHOCTEM M MCTOPUYECKUX TPAAUIIUN Pa3BUTHUA OMOJIOTUUE-
CKOTO 3HAHUA; 20MOBHOCMb U CNOCOOHOCMb OOYUAIOIINXCA PYKO-
BOJICTBOBATHCA B CBOEHl [AeATEeIbHOCTH I[€HHOCTHO-CMBICIOBLIMI
yCTaHOBKAMU, IIPUCYIIIUMHU CUCTEMe OMOJIOTMUECKOro o0pasoBaHUsd;
HaJauYue NPaBoCO3HAHUS SKOJOTUUECKON KYJIbTYPBI, CLOCOOHOCMU
CTaBUTH IEeJIU U CTPOUTH JKUBHEHHBIE TIJIAHBI.

JInuHOCTHBIE PEe3yJbTAThl OCBOEHUS IIpeaMera «Buosorusa» mgo-
CTUTAIOTCSA B €IUHCTBE yUYeOHOM 1 BOCHUTATEJIbHOM AeATeIbHOCTH
B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU COIUOKYJIBTYP-
HBIMHU, UCTOPUYECKUMU U ITYyXOBHO-HPABCTBEHHBLIMU I[€HHOCTIMU,
OIPUHATLIMHU B 00IIeCTBE IMTPAaBUJIaMU M HOPMaMU MOBEIeHU U CIIO-
COOCTBYIOT IIPOIleCCAaM CaMONIO3HAHWSA, CAMOBOCIUTAHUA M CAMO-
Pa3BuUTHUA, PA3BUTUA BHYTPEHHEH MO3UITNU JUUYHOCTH, IaTPUOTU3-
Ma U YBa)KeHUs K 3aKOHY U IIPABOIIOPSAKY, UEJOBEKY Tpylda u
cTapIieMy IIOKOJIeHUI0, BBANMHOI'0 YBasKeHUsI, 6ePeKHOr0 OTHOIIIe-
HUSI K KYJbTYPHOMY HACJIEIUIO U TPAAUIIUSIM MHOTOHAIIMOHAJJIBHO-
ro Hapoga Poccuiickoit @enepanuu, IpUpPoae U OKPYIKAIOIIEN cpe-
Ie.

JInuHOCTHBIE PEe3yIbTAaThl OCBOCHUS yUeOHOro mpeamMmeTa «Bbrojo-
TUsA» JOJIPKHBI OTPasKaTh TOTOBHOCTD U CIIOCOOHOCTH 00yUAIOITNXCS
PYKOBOJCTBOBATHCSA C()OPMUPOBAHHOII BHYTPEHHEH IIO3UIUEN JIUU-
HOCTH, CUCTEMOM ITeHHOCTHBIX OPUEHTAIUI, TOSUTUBHBIX BHYTPEH-
HUX yO0eKIeHUH, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IT€HHOCTSIM
poccuiickoro o0IecTBa, paclinpeHne KU3HEeHHOTO ONbITa U OUbITA
IesiTeIbHOCTH B IIPOIleCCe peams3allii OCHOBHBIX HAaIlpaBJIeHUHN
BOCIIMTATEJIbHOM NeATEJbHOCTH, B TOM YKCJI€ B UACTH:
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1. Fpa)kAaHCKOro BOCNUTAHUAS

—c(OPMUPOBAHHOCTD I'PAKJAHCKON HMO3UINM O0yUaIOIeroca KakK
AKTHUBHOT'O U OTBETCTBEHHOT'O YJIeHA POCCUMCKOrO 0O0IleCcTBa;
—O0CO3HaHNe CBOUX KOHCTUTYIIMOHHBIX IIPaB 1 00s13aHHOCTEH, yBa-

JKeHMe 3aKOHa W MPaBOIOPAIKA;

—TOTOBHOCTH K COBMECTHOI TBOPYECKOI NeATEeIbHOCTU IIPU CO3/ A~
HUU yUYeOHBIX IIPOEKTOB, PEIIeHUN YUeOHBIX U II03HABATEIbHBIX
3a/1a4, BBITTOJHEHUN OMOJIOTUUECKUX SKCIIEPUMEHTOB;

— CIIOCOOHOCTE OIPeNeIsiTh COOCTBEHHYIO IIO3UI[NIO 10 OTHOIIIEHUIO
K SABJIEHUAM COBPEMEHHOU KM3HU U O0BACHATH €€;

—yMeHUe YYUTHIBATH B CBOUX MOEHUCTBUAX HEOOXOAMMOCTH KOH-
CTPYKTHBHOI'O B3aMMOJAEMCTBUS JIIOAEH C PasHBIMU yOe:KIeHUA-
MU, KYJbTYPHBIMU ITEHHOCTAMM U COI[MAJbHBIM TOJIOXKEHUEM;

—TOTOBHOCTH K COTPYAHUYECTBY B IPOIIECCE COBMECTHOT'O BBIIIOJI-
HeHUs yueOHBIX, TO3HaBaTeJIbHBIX U MCCJIeTOBATEIbCKUX 3a1a4,
YBaKUTEJIbHOTO OTHOIIIEHUS K MHEHUIO OIIIIOHEHTOB IPU 00CYK-
IEeHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEP KaHM!A;

—TrOTOBHOCTDb K I'yMAHUTAPHON M BOJIOHTEPCKON AEATEIHLHOCTH.

2. MarpuoTnyecKoro BOCNUTAHUAS

—c(OPMHUPOBAHHOCTb POCCUMCKON TIpaKIAaHCKON HUIEHTUYHOCTH,
IaTPUOTHU3MA, YBAKEHUA K CBOeMY HapOAy, YyBCTBa OTBETCTBEH-
HocTH mepen PomuwHOII, ropmocTy 3a CBOII Kpaii, cBoo Poauny,
CBOH SA3BIK W KYJIBLTYPY, IIPOIIJIOE WM HACTOAIee MHOTOHAIHO-
HaJbHOrO Hapoxa Poccum;

—IIEHHOCTHOE OTHOIIIeHNWe K IIPUPOJHOMY HaCJAeAUI0 U IMaMATHI-
KaM IIPUPOLI; JOCTHUKEeHUuAM Poccuu B HayKe, NCKYCCTBE, CIIOP-
Te, TeXHOJOTUAX, TPYIE;

— CIIOCOOHOCTDH OIeHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTaHOBJIE-
HYe W pa3BUTHE OMOJOTUM, IMOHMMAHUS 3HAUEHUS OMOJOTUU B
TO3HAHUU 3aKOHOB IIPUPOMIbLI, B JKU3HU UeJIOBEKAa U COBPEeMEHHO-
T0 00IIecTBa;

—uneiinas yO0eKIEHHOCTb, I'OTOBHOCTh K CJIYXKEHHUIO U 3aIuTe
OTeuecTBa, OTBETCTBEHHOCTH 34 €r0 CyALOY.

3. lyxoBHO-HPaBCTBEHHOr0 BOCNUTAHUA:

—O0CO3HaHNWe NYXOBHBIX I[€eHHOCTEeHl POCCUICKOTO Hapoaa;
—c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSA, STUUYECKOTO IIOBe-
JeHNd;
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—CIIOCOOHOCTh OIEHMBATH CHUTYAIIUI0 W IIPUHUMATH OCO3HAHHBIE
peleHnsa, OPUeHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U
IIeHHOCTH;

—O0CO3HaHIe JINUHOI'O BKJIaJa B IOCTPOEHUE YCTONUMBOIO OYIYIIEro;

—OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTEJISIM, CO3TaHUIO ce-
MbU HA OCHOBE OCO3HAHHOTO NPHUHATHUS IEHHOCTEH ceMenHOM
KUBHU B COOTBETCTBUU C TpaguIiuAMu Hapomaos Poccuu.

4. IcTeTUYeCKOro BOCNUTAHUSAS

—9CTEeTHUYECKOe OTHOIIIEHNE K MUPY, BKJIOUAA 5CTETUKY ObITa, HAa-
YUYHOI'O M TeXHUUYECKOT'0 TBOPUECTBAa, CIIOPTAa, TPYyAa, OOIeCTBeH-
HBIX OTHOIIIEHUI;

— IIOHUMAaHNEe SMOIIMOHAIBLHOTO BO3IENCTBUS KUBOM MIPUPOALI 1 €6
IEHHOCTH;

—TOTOBHOCTh K CaMOBBLIPA’KEHHIO B PAa3HBIX BUAAX HCKYCCTBA,
cTpeMJIeHre MIPOABJIATHL KauecTBa TBOPUYECKOUN JUUHOCTH.

5. dusnyeckoro BocnuTaHus:

—OOHMMAHWEe W peajus3alusi 3J0pOBOr0 M 0esomacHoOro obpasa
JKU3HU (3J0POBOE IINTAHUE, COOJIIOIeHe TUTMeHNYeCKUX IIPABUJI
U HOpPM, cOAJIAaHCUPOBAHHBIA PEKUM 3aHATHUUA W OTAbIXA, Pery-
JspHas (pusuueckas aKTUBHOCTB), O€PEKHOT'0, OTBETCTBEHHOTO
" KOMIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U
ICUXUYECKOMY 3I0POBBIO;

—IIOHUMAaHWe MEeHHOCTU IPaBUJ MHANBUAYAJIHLHOTO WM KOJJIEKTUB-
HOTO 6e30IIacHOTO IMMOBEAEHUS B CUTYaIlUIX, YIPOIKAIOIIUX 370-
POBBIO U KUBHU JIIOJIEN;

—O0CO3HaHUe MOCJIeICTBUN 1 HEIPUATUSA BPeIHBIX IPUBBIUEK (yIIO-
TpebJIeHUA aJKOT0JA, HAPKOTUKOB, KYPEeHUd).

6. TpynoBoro BocnNUTaHMUA:

—I'OTOBHOCTH K TPYY, OCO3HaHMeE IIEHHOCTH MacTepPCTBa, TPYA0JII00ue;

—TOTOBHOCTh K aKTHUBHOU AeATEeIbLHOCTU TEXHOJIOTMUECKOH W CO-
MUaJIbHON HaIpPaBJIeHHOCTH, CIOCOOHOCTh MHUITMUPOBATD, IIJa-
HUPOBATh U CAMOCTOSITE/ILHO BBITIOJNHATH TAKYIO MeATEJIbHOCTD;

—UHTepeC K Pa3JIuYHBIM cepaM IpodeccuoHATHLHOU AeATeIbHO-
CTH, YMeHNe COBepIIaTh OCOBHAHHBIN BBIOOD OyAyIei mpodec-
CUU U PeaJu30BLIBATHL COOCTBEHHBIE ;KUBHEHHBIE ITLJIAHBI;

—TOTOBHOCTH U CIIOCOOHOCTh K 00Pa30BAHUIO M CAMOOOPA30BAHUIO
Ha IIPOTAKEeHUN Bceil JKU3HU.
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7. IKONOrnYecKoro BOCNUTAHUAS

—D9KOJIOTUUECKU Ilesiecoo0pasHoe OTHOIeHNEe K IIPUPOoJe Kak
HCTOUHUKY KU3HU Ha 3eMJie, OCHOBE e€ CYIIeCTBOBAHUSI;

—IIOBBIIIIEHNE YPOBHS 9KOJIOTMUECKOM KYJbTYphI: HpUoOOpeTeHme
ONBITA TIJTAHUPOBAHUSA IMOCTYIKOB M OIEHKMW WX BO3MOMKHBIX ITO-
CJIEICTBUM IJISI OKPYKaIOIIel Cpelbl;

—oco3HaHte TVIO0AJbHOTO XapaKTepa SKOJOTUUYECKUX IpobyeM u
IyTell uX pelleHns;

—CIIOCOOHOCTH HCIOJIB30BAaTh NpUOOpeTaeMble IIPU HIYUEHUU
OMOJIOTUM 3HAHUA U YMEHUS IPU peIllleHuu npobjaem, cBA3aH-
HBIX C PAIMOHAJbHBIM IIPUPOJOIIOJB30BaHUEM (COOJIIOeHIE
IpaBUJ IIOBEIEeHUA B IPUPOJe, HAIPaBJIEeHHBIX HA COXPaHeHIe
paBHOBecudA B YKOCHCTEMAax, OXpaHy BUIOB, 9KOCHCTeM, OMO-
chepsl);

—aKTUBHOE HeNpUuATHE NeHCTBUI, IPUHOCANIUX BpeJ] OKPYKalo-
1eli IPUPOSHON cpejie, YMeHIe IIPOrHO3UPOBATh HEeOJIaTOIPUAT-
HbIE€ 9KOJIOTUYECKUE MOCJIEeNCTBUA NPEAIIPUHNMAEMBIX NeUCTBUHN
U IpeaoTBpalllaTh nx;

—HaJnyue pPas3BUTOTO SKOJOTMYECKOTO MBINIJIeHUs, JKOJOTrHuYe-
CKOUW KYJBTYPbI, OIIBITA MEATEJIbHOCTU J3KOJIOTHYECKOMN HalIpaB-
JIEHHOCTU, YMEHUA PYKOBOJICTBOBATHCA UMU B IIO3HABATEILHOM,
KOMMYHUKATUBHON U COI[UAJILHON MPAKTUKE, TOTOBHOCTU K yda-
CTUI0 B TNPAKTHUUYECKOH AesATEJbHOCTH BKOJOTMYECKOU HAaIIpaB-
JIEHHOCTU.

8. LleHHOCTM HayyYyHOro NO3HaHUA:

—c(hopMUPOBAHHOCT, MUPOBO33PEHMUA, COOTBETCTBYIOIIIETO COBpe-
MEHHOMY YPOBHIO Pa3BUTUA HAYKU U OOIIECTBEHHOI NPaKTUKU,
OCHOBAaHHOTO Ha AUWAJIOTe KYJIbBTYDP, CIOCOOCTBYIOIIIETO OCO3HAa-
HUIO CBOEr0 MECTAa B IIOJUKYJLTYPHOM MUDE;

— COBEPIIIeHCTBOBaHMUE SI3BIKOBOII M YUTATEJIbCKOM KYJIBTYPHI KaK
cpefcTBa B3aMMOAENCTBUSA MEKAY JIOAbMU U IIO3HAHUSA MUPA;
—IOHUMAaHUue clIenu@UKN OWOJOTMU KaK HayKH, OCO3HAHUS eé
posiu B (pOPMUPOBAHUU PAIMOHAJIHLHOTO HAYUYHOT'O MBIIIJICHUI,
CO3IAaHUM IIeJIOCTHOTO IIPEACTABIEHUA OO0 OKPYIKAIOIEeM Mupe
KaK O eIUWHCTBe NPUPOABLI, YeJOBeKa U OO0IecTBa, B IIO3HAHUU
TIPUPOAHBIX 3aKOHOMEPHOCTEeI U pPeIleHn IIpodaeM CoOXpaHeH s

OPUPOSHOTO PABHOBECHUS;

—y0eKAEHHOCTD B 3BHAUYNMMOCTY OMOJIOTUY AJIA COBPEMEHHOM IIUBU-
Jausanuu: obecreueHns HOBOTO YPOBHSA PAa3BUTUA METUINHBI;
co3laHNe MEepPCIeKTUBHBIX OMOTEXHOJOTUI, CIIOCOOHBIX pPeIllaTh
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pecypcHBIe HmpoOJeMbl PasBUTHUS UYeJO0BEUECTBa; IIOMCKAa IIyTel
BBIXO/Ia M3 TVIO0AJTBHBIX 9KOJOTMUECKUX IPOOJIeM U 0o0ecrieueHIA
nepexoJa K YCTONYMBOMY Pa3BUTHUIO, PAIIMOHAJIBHOMY HUCIIOJIb30-
BaHUIO IPUPOAHBIX PEeCypcoB 1 (DOPMUPOBAHUIO HOBBIX CTaHAAD-
TOB JKU3HU;

—B3aMHTEePECOBAHHOCTH B MOJYyUYEHUM OMOJOTMUYECKUX 3HAHUN B
eJaAX IOBBINIEHUA OOINell KyJbTYypbl, eCTECTBEHHO-HAYyUYHON
TPaAMOTHOCTH, KaK COCTaBHOM UYacTu (PpyHKIIMOHAJBHOW TIpa-
MOTHOCTH O0ydYamIIuXCcsd, (POPMUPYEeMON NPU HUIYUeHUU OMO-
JIOTUU;

—IIOHUMAHWE CYIIHOCTU METOJOB IO3HAHWUSA, HCIOJb3YeMbIX B
€CTeCTBEHHBIX HAYKAaX, CIIOCOOHOCTU MCIOJIB30BATH IIOJyYyaeMble
3HAHUA A aHAIM3a U OOBACHEHUA ABJIEHUHN OKPYIKAIOIIETO
MHpa ¥ IPOUCXONAINNX B HEM M3MeHEHUIl; yMeHue AejaTh 0060-
CHOBAHHBbIE 3aKJIIOUEHUS HA OCHOBE HAYYHBIX (PaKTOB U MMEIO-
MUXCA JAaHHBIX C IIEJIbI0 IMMOJIYUEeHU JOCTOBEPHBIX BBIBOIOB;

—CIIOCOOHOCTh CAMOCTOATEJbHO WCIOJH30BaTh OUOJIOTUYECKUE
SHAHUSA AJIA PernieHuA MpobdjgeM B peabHBIX KU3HEHHBIX CUTYya-
MUAX;

—OCO3HaHMUE I[eHHOCTU HAYYHOUN JeATEeJIbHOCTU, TOTOBHOCTH OCY-
IIEeCTBJIATH IPOEKTHYIO U UCCIEeL0BATEIbCKYIO AeATEJILHOCTD MH-
IUBUAYAJTBHO U B TPYIIIIE;

—TOTOBHOCTBH 1 CIIOCOOHOCTH K HEIIPepPbIBHOMY 00pa30BaHUIO U ca-
MOOOpPa30BaHUIO, K AKTUBHOMY MOJYUEHUIO HOBBLIX 3HAHUI IIO
OUOJIOTHN B COOTBETCTBUMU C JKUBHEHHBIMHU ITOTPEOHOCTIMU.

B mporecce mocTMiKeHUS JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
00yYaIIIMUCS IIPOrPaMMEBI CPeaHEero o0Iero oopasoBanusa y o0y-
YAIOIUXCS COBEPIIEHCTBYETCS JMOUUOHAJLbHbLIL UHMeNLeKm,
Ipenmoaramoiuii chOPMUPOBAHHOCTD:

—CaMOCO3HAHUS, BKIIOUAOIIETO CIIOCOOHOCTh IIOHNMATh CBOE MO~
I[UOHAJLHOE COCTOSHWE, BHUIETh HAIIPABJIEHUS PA3BUTUS COO-
CTBEHHOU 5MOIMOHAJILHON cdepbl, OLITh YBEPEHHBIM B cebe;

—camopezyupo6aHus, BKJIIOYAIOIIET0 CAMOKOHTDOJIb, YMeHUe
OPUHUMATh OTBETCTBEHHOCTH 34 CBOE IIOBEIeHHEe, CIIOCOOHOCTH
aJalTHPOBATHECA K SMOIMOHAJLHBIM M3MEHEHUAM U IPOSABJIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

—68HYMpeHHell MOMUBAY U, BKJIIOUAIOIIEH CTpeMJeHNe K JOCTU-
JKEHMIO IIeJIM U YCIIeXy, OINTHUMH3M, MHUIMATUBHOCTb, YMEHIE
IeicTBOBATh, UCXOLA M3 CBOUX BO3MOJKHOCTEI;
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—oaomnamuu, BKJIOYAIOIE CIOCOOHOCTh IIOHMMATH 9MOIIMOHAL-
HOE COCTOSHHNE APYI'MX, YUUTHIBATH €r0 IPU OCYIIEeCTBJIEHUN
KOMMYHUMKAIIAN, CIIOCOOHOCTh K COUYBCTBUIO 1 COMEPEKMBAHUIO;

—COUUAJbHBLX HABLLKOB, BKJIIOYAIOIINX CIOCOOHOCTH BBICTPAU-
BATh OTHOIIEHWUS C APYIUMH JIIOLbMH, 3a00TUTHCHA, IIPOABJIATH
MHTEpeC M paspelrarbh KOHMINKTEI.

METANPEAMETHbBIE PE3YJIbTATbI

MeranpengmerHble pPe3yJbTaThl OCBOEHHUA Y4eOHOI'O mpeameTa
«Buosorusi» exatouaom: sHauuMbIe 119 GOPMUPOBAHUS MUPOBO3-
3peHus OO0ydYaloIMUXCA Me:KIUCIIUIIJIMHAPHbBIe (MesKIpeaMeTHBIE)
o0lIeHayJYHbIe IOHSATUA, OTPAaYKAIOINe I[eJIOCTHOCTh HayUYHOH Kap-
TUHBI MHUPA U CHenu(GUKy MeTONOB IIO3HAHWUS, MCIIOJIb3yeMBIX B
€CTeCTBEeHHBIX HayKax (BeIlecTBO, dHePrus, siBjeHune, IIPoIecc, Cu-
creMa, HAyYHBIN (aKkT, IPUHIUAI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3a-
KOH, Teopus, HCCJeIOBaHMNe, HAOJIOIeHNe, U3MepeHte, dKCIIePU-
MEHT U Ip.); YHUBEPCcaJbHbIEe YUueOHbIEe NelicTBUA (IT03HaBaTeIbHEIE,
KOMMYHHUKATHUBHLIE, PEryJIsSTUBHBIE), o0eciieunBaoIne (popMupo-
BaHUEe (PYHKIIMOHAJIBHOM I'PAMOTHOCTH U COI[MAJBHOM KOMIIETEH-
U 00yYaIoIUXCs; CIIOCOOHOCTh 00YYAaIOINXCSA MCIIOJIb30BaTh OC-
BOEHHBIE MEKIUCIUIIMHAPHLIE, MHPOBO33PEHUYECKUE 3HAHUSA U
YHUBepcaJbHbIe yueOHbIe NeliCTBUS B II03HABATEJILHON 1 COIUAIb-
HOII IMpaKTHUKe.

MeranpenmeTHble Pe3yJbTATBI OCBOEHUS NPOTPAMMBI CPETHETro
00111eT0 00pPa3oBaHUA OOJIKHBI OTPaKATD:

OBnageHue VHuUBEpCaibHbIMU y'-IE6HbIMVI Nno3HaBaTe/IbHbIMU Jeit-
CTBUAMU:

1) 6aso08vie no0zuneckue deiicmausi:

—CaMOCTOATEJIbHO (POPMYJIUPOBATH U aKTyaIu3UpPOBAThH IIpobJie-
My, PacCMaTpUBAThH €€ BCECTOPOHHE;

—HCIIOJIb30BATh IIPU OCBOEHUU B3HAHUN NPUEMBI JIOTMUECKOTO
MBIIILJIeHUsA (aHanu3a, CUHTE3a, CPaBHEHUs, KJacCcupUKAIUU,
000011IeHNA), PACKPBIBATD CMbBICJ OMOJIOTUUECKUX TOHATUHN (BBI-
IeJSATh UX XapaKTepHbIe IPU3HAKY, YCTAHABIUBATDH CBA3U C APY-
TUMU TOHATUSIMU);

—OIIpeJeIATh e AesTeJIbHOCTU, 3aJaBas mapaMeTphl U KpUTe-
PUUM UX [OCTUIKEHUS, COOTHOCUTH PE3YyJIbTATHI AESATEJIbHOCTU C
TMOCTaBJIEHHBIMU LEJIAMU;
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— HCIIOJIb30BATH OMOJIOTUUECKYE IIOHATUSA IJIsI 00bACHeHUA (DAKTOB
U SIBJIEHUH KUBOU IIPUPObI;

—CTPOUTH JIOTUYECKHEe pPacCy:KAeHus (MHAYKTUBHBIC, NEIyKTHUB-
HbIE, 10 AHAJOTUM), BBLIABIATH 3aKOHOMEDPHOCTH U IIPOTHUBOPE-
YK B pacCMaTPUBAEMBIX SIBJICHUAX, (DOPMYJIUPOBATH BBIBOALI U
3aKJIIOUEHU T,

—IIPUMEHATh CXEeMHO-MOJAEeJbHBbIE CPEeACTBA IJA IMIPEICTaBICHUSI
CYIIIECTBEHHBIX CBA3€H W OTHOINEHWIN B M3ydYaeMbIX OMOJIOTHUE-
CKUX 00bEeKTaX, a TaKKe IPOTUBOPEUNII PAa3HOTO POia, BHIABJICH-
HBIX B PA3JIUYHBIX MHQOPOPMAIIMOHHBIX MCTOUHUKAX;

—paspabaTbiBaTh IIJIaH pPeIIeHUs IPOOJIeMbl C YUETOM aHaJIU3a
UMEIONINXCS MAaTePUATbHBIX 1 HeMaTepuaabHBIX PECYpPCOB;

— BHOCHUTHh KOPPEKTHUBEI B IeATEIbHOCTD, OIIEHUBATH COOTBETCTBUE
PesyJIbTaTOB IIeJIsIM, OIIEHUBATh PUCKHU ITOCJIEACTBUMN AeATeIbHO-
cTH;

—KOOPAMHUPOBATh U BBLINOJHATL PabOTy B YCIOBUSAX PeaabHOTO,
BUPTYaAJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOIEHCTBUAI;

—Ppas3BUBATh KPeaTHWBHOE MbIIIJIeHNEe IIPU PEeIIeHUuN KU3HEeHHBIX
npobiem;

2) 6a306vLe ucciedosamenvckue deilcmeus:

—BJIaZIeTh HABBIKAMU yUeOHO-UCCIeL0BATEIbCKOM 1 TPOEKTHOM Jie-
ATEeJbHOCTU, HABBIKAMU Pas3pelleHus mpodIeM; CII0OCOOHOCThIO 1
TOTOBHOCTHIO K CAMOCTOSTEJIHLHOMY IIOMCKY METOIOB PeIleHUs
IIPaKTUYEeCKUX 3ama4, IPMMEHEHNIO Pa3/IMYHbIX METOJO0B II0O3HAa-
HUS;

— HCIIOJIB30BaTh pPa3/IMYHBbI€ BUABI NEATEJIBHOCTHU IIO ITIOJIYYEHUIO
HOBOT'O 3HAHUS, €r0 MHTEPIIpeTalu, I1peodbpasoBaHUIO U IIPUMe-
HEHUIO B YUYEOHBIX CUTYAIlUAX, B TOM YHCJIE IIPU CO3JaHUN yueod-
HBIX U COIMAJIbHBIX ITPOEKTOB;

—(dopMupoBaTh HAYYHBIN TUI MBIIJIEHUA, BJIAJeTh HAYIHON Tep-
MUHOJIOTHEH, KJIIOUEBbLIMU ITOHATUAMMA U METOLAMMU;

—cTaBUTh U GPOPMYINPOBATH COOCTBEHHBIE 3ajaUull B 00pa30BaTe Ib-
HOU A€ATEJIBHOCTU 1 XKM3HEHHBIX CUTyaIlluAX;

— BBIABJIATH IIPUYMHHO-CJIEACTBEHHbI€ CBA3UW N aKTyaJIU3nUPOBATH
3aJIauy, BBIABUTATh I'AIIOTE3Y €€ pellleHus, HaXO0IUTh apryMeHTbI
IJIsI JOKasaTeJIbCTBAa CBOUX YTBEPIKIAEeHUIi, 3aJaBaTh HapaMeTpPhbI
U KPUTEPUU PeIleHnsd;

—aHaJIM3UPOBATh IIOJYUYEHHbIE B X0Jle PEellIeHUA 3aJauu pe3yJbTa-
Thl, KPDUTUYECKH OIl€eHMBaATh UX NOCTOBEPHOCTH, IIPOI'HO3UPOBATH
HN3MEHEeHNe B HOBBIX YCJIOBHUAX;
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—IaBaTh OIEHKY HOBBIM CUTYaIlUAM, OI€eHUBATH IIPUOOPETEHHBINA
OIIBIT;

— OCYIIIeCTBJIATH IleJIeHAIIPaBJIEHHBIN IIOUCK IIePeHOCca CPeACTB U
c1I10co00B eificTBUSA B IIPOPECCUOHATBHYIO CPEay;

— yMeTh IIEPEeHOCUTh 3HAHUS B IIO3HABATEJIbHYIO U IIPAKTUUYECKYIO
obJacTu KUBHEIeATeIbHOCTH;

—yMeTh MHTErpupPOBATH 3HAHHUS M3 Pas3HbIX IIPEAMETHBIX o0Ja-
CTel;

— BBIIBUTAaTh HOBBIE UJeU, IpeajaraTb OPUTrMHAJIbHBIE TOAXOOBI 1
pellieHns; CTaBUTh IPOOJIEeMBI U 3aJaUM, AOMYCKAIOIINe aJIbTep-
HaTHUBHBIE PeIeHusd;

3) deiicmeusa no pabome ¢ ungopmayueir:

—OPUEHTHUPOBATHCA B PA3JIUUYHBIX UCTOUHUKAX WHMOPMAIUU (TeK-
cTe yueGHOr0 IM0Cco0UsI, HAaYUHO-TIOMYJISAPHOII JUuTEepaType, 61oj0-
TUYeCKUX CJOBaApAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 06asax
IaHHBIX, B VIHTEepHeTe), aHAJIU3UPOBATh MHMOPMAIUIO Pa3JInd-
HBIX BUAOB U (pOpPM TPEACTABIEHUA, KPUTUUECKU OIEHUBATH €€
JIOCTOBEPHOCTDH 1 HEIPOTUBOPEUUBOCTD;

—(opMyJIUPOBATEH 3aIIPOCHI U IPUMEHATh Pa3INnUYHbIe METOAbI IPU
moucKe M OoTOoOpe OGMOJIOTMYECKOIl mH(MOPMAIUU, HEOOXOJMMOMN
[IJIs1 BHIIIOJIHEHUS YUeOHBIX 3a/1ad;

—npuolperaTh ONBIT MCIOJb30BAHUA MH(MOPMAIIMOHHO-KOMMYHM-
KaTUBHBIX TEXHOJIOTHUH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO
WCIIOJIb30BAHUSA PA3JIUUYHBIX ITOUCKOBBIX CHUCTEM;

—CaMOCTOATEJLHO BBIOMPATh OINTHUMAJbHYIO (POPMY IIpeACTaBJIe-
HUS Omojsormueckoil nHGopManuu (CXeMbl, TpaUKU, Auarpam-
MBI, TAOJIUIIBI, PUCYHKU U IP.);

—HCHOJIb30BaTh HAYUHBIN A3BIK B KauecTBe cCpeAcTBa Ipu pabore
¢ 6uoJsiormuyecKo¥ mH(popMAaIueii: IPUMEeHATh, XUMUUecKue, (pu-
3WYECKUe UM MaTeMaTUYeCKue 3HAKW U CUMBOJILI, (DOPMYJIBI, ab-
O6peBUATYPY, HOMEHKJIATYPY, UCIIOJb30BaTh U IPeo0OpPa30BbIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTU;

—BJIQIETh HABBIKAME PACIO3HABAHUS W 3allUThl MH(OPMAIUH,
nH(GOPMAMOHHON 6€30IaCHOCTU JIMYHOCTH.

OBﬂa,U.EHVIe VHuBepcaibHbIMU KOMMYHUKATUBHbIMU AEﬁCTBMﬂMM:

1) obwenue:

—OCYIIECTBIATh KOMMYHUKAIIUYU BO BCeX cpepax :KU3HU; aKTUBHO
y4acTBOBATH B JUAJIOTEe WU AUCKYCCUU IIO CYIIIECTBY OOCY K Iae-
MO TeMbI (YMeHMe 3a1aBaTh BOIIPOCHI, BLICKA3BIBATD CYIKACHUS
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OTHOCHUTEJIBHO BBIIIOJIHEHU A npe;maraeMofI 3agadyn, y4YuUThIBaAThb
HNHTEePEeChl 1 COIJIaCOBAHHOCTH I'IOBI/II_II/IfI APYyrux y4aCTHUKOB OM-
aJjiora WJU JUCKYCCUN);

—pacrosHaBaTh HeBepOaJIbHbBIE CPEICTBA OOIEeHUA, TOHUMATD 3Ha-
YeHHle COIMaJIbHBbIX 3HAKOB, IIPEAIIOChIJIOK BOSHMKHOBEHMNA KOH-
(IUKTHBIX CUTyallull; yMeTh CMAr4YaTh KOH(MINKTHI U BeCTU Iie-
PeroBopsl;

—BJIQIETh PA3JIUYHBIMU CIIOCOOaMU OOIIeHUs U B3auMOIelCTBUA;
IOHMMAaTh HaMEPEeHUs APYTUX JIOLel, IPOABIATh YBAKUTEIbHOE
OTHOIIIeHNEe K cO0eCeTHUKY U B KOPPEKTHOM (hopme GopMyTHUPO-
BaTh CBOU BO3PaKEeHUS;

—Pa3BEPHYTO W JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIb-
30BaHUEeM A3BIKOBBIX CPEeACTB;

2) cosmecmHas OeamenibHOCMb:

—OHMMATh ¥ HCIOJH30BaTh NPEUMYIIEeCTBA KOMAHAHON U MHIU-
BUAYAJbHOI PabOTHI IPU PeIleHuN OMOJIOTMUYECKOH IIPO00JIeMBbl,
000CHOBBIBATh HEOOXOAUMOCTL IIPUMEHEHUS TPYHIOBBIX (OPM
B3aUMOJIeMCTBUA IPU PEIIeHnr yueOHOH 3amaun;

—BBIOMpPATh TEMATHUKY WM METOAbI COBMECTHBIX HAEHCTBUU C yué-
TOM OOINMX MHTEPECOB M BO3MOYKHOCTEH Ka’KIOTo UJieHa KOJI-
JEeKTHuBAa;

—IIPUHUMATH I[eJI1 COBMECTHOM AesTeJbHOCTH, OPraHN30BLIBATDH
¥ KOOPAWHUPOBATH AEMCTBUS MO €€ JOCTUKEHUIO: COCTABJIATH
IJaH OelCTBUN, pacHopeneisaTh POJU C YIETOM MHEHUII ydacT-
HUKOB, O0CYJKIaTh Pe3yJbTaThl COBMECTHOM pPabOThI;

—OIleHUBAaTh KAaueCTBO CBOETO BKJIAJA M Ka’KAOTO yYaCTHUKA KO-
MaHIBI B OO pe3yJIibTaT II0 PadpaboTaHHBIM KPUTEPUAM;

—OpeJiaraTh HOBbBIE IIPOEKTHI, OIIEHUBATD UAEU C IIO3UI[UY HOBU3-
HbI, OPUTUHAJIBHOCTH, IIPAKTUUECKON 3HAUNMOCTH;

—OCYIIEeCTBIAATh MO3UTHUBHOE CTPATernuecKoe IOBeIeHUe B pas-
JUYHBIX CHUTYaIUAX, MMPOSABIATHL TBOPUYECTBO M BOOOpaskeHUe,
OBITH UHUITMATUBHBIM.

OBﬂa,U.EHVIe VHUBEpCaibHbIMU pPerynaTuBHbIMU AEVICTBMRMM:

1) camoopzanusayus:
— HCIIOJIb30BATh OUOJIOTUUECKNE 3HAHUS IJIA BBISBIEHUA IPOOIeM
" UX peIlleHud B KU3HEHHBbIX 1 yqe6me CUTyannuax;
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—BBIOMpPATh Ha OCHOBE OMOJOTUYECKUX 3HAHUI IeJIeBble M CMBIC-
JIOBbI€ YCTAHOBKM B CBOWX MENCTBUSAX U MOCTYIIKAX IO OTHOIIIE-
HUIO K YKUBOI IIPUPOJE, CBOEMY 30POBBHIO U 3J0POBBIO OKPYIKa-
IOIIUX

—CaMOCTOATEJIbHO OCYINECTBIATH MO3HABATEIbHYIO NeATeIbHOCTD,
BBISIBJIATH MIPOOJIEMBI, CTABUTHL U (hOPMYJIUPOBATH COOCTBEHHBIE
3a7aun B 00pa30BaTEJIbHOU AeSATEILHOCTU U KU3HEHHBIX CUTYya-
MUAX;

—CaMOCTOATEJbHO COCTABJIATD IIJIaH PeIlleHUsA IIPOOJIeMBI ¢ YUETOM
MMEIOIINXCS PeCypPcoB, COOCTBEHHBIX BO3MOKHOCTEIH W IIPEJIIo-
YTEeHUH;

—IaBaTh OI[€HKY HOBBIM CUTYyaI[UAM;

— pacIIupATh PAMKEU yU4eOHOTO IIpeiMeTa Ha OCHOBE JUUYHBIX TPeJ-
IIOUTEeHUIT;

— IeJIaTh OCO3HAHHBIN BBIOOP, ApTYyMEHTHPOBAThL €ro, O0paTh OTBET-
CTBEHHOCTD 34 peIlleHue;

—OIleHUBATh IIPUOOPETEHHBINA OIIBIT;

—croco0cTBOBATh (POPMUPOBAHUIO 1 IIPOSABICHUIO IIIHUPOKOH 5PY-
OUIIUY B PA3HBIX 00JIaCTAX 3HAHUI, IIOCTOSIHHO IIOBLIIIIATHL CBOH
obpas3oBaTeJbHBIA U KYJbTYPHbBIN YPOBEHD;

2) camoxoHmpony:

—IaBaTh OIeHKY HOBBIM CUTYaI[MAM, BHOCUTH KOPPEKTUBHI B Jed-
TeJBbHOCTD, OIIeHUBATh COOTBETCTBUE PE3YJIBTATOB IEJIAM;

—BJIaIeTh HaBBIKAMU II03HABaTeJbHON pedieKcUU KaK OCOBHAHUSA
COBepIITaeMbIX AeHCTBUH U MBICJIUTENbHBIX IIPOIECCOB, UX pe-
3yJIbTAaTOB U OCHOBAHUI; NCIOJIb30BATh IIPUEMEI pediekcuu Ajia
OLIEHKY CUTYyall¥, BEI6OpPA BEPHOT'O PEILIeHUs;

—yMeThb OIeHWBATh PUCKU M CBOEBPEMEHHO IIPUHUMATH PEIIeHUd
0 UX CHUKEHWUIO;

—IOPUHUMATh MOTUBHI M apryMeHTHI IPYTUX IIPU aHaJIu3e Pe3ysb-
TaTOB JefATeJIbHOCTU;

3) npunamue cebs u dpyzux:
—OpuHUMAThH cels, IOHUMAasaA CBOU HEJOCTATKMU U TOCTOMHCTBA;
—IOPUHUMATb MOTUBBI U apIyMEHTHI IPYTUX IIPU aHaAJIU3€e Pe3yJib-
TATOB [[€ATEJIILHOCTH;
—IOpu3HaBaTh CBOE IPABO U IPABO APYTUX HA OIIMOKM;
—pasBUBATh CHOCOOHOCTH MOHUMATH MUP C IO3UIIUU APYTOTO Ue-
JIOBEKa.
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NPEAMETHBIE PE3VJIBTATDI

IIpegmeTrHbIe PE3YIbTATHI OCBOCHUS COAEPIKAHUA yUeOHOTO IIpeT-
meTa « Buosorus» Ha yrioyOoJIEéHHOM YPOBHE OPHMEHTHUPOBAHbBI HA 00e-
cIlieueHre MPO(PUILHOTO OO0yUYeHUsI CTAPIIEeKJIACCHUKOB OMOJOTUMU.
OHU BKJIIOUYAIOT: cHenu(uuecKre A OMOJOrnMY HaydyHble 3HAHUSI,
YMEHUS U CIIOCOOBI eMCTBUII 10 OCBOEHUI0, MHTEePIPETaIlu U IIpe-
00pas3oBaHMUIO0 3HAHUI, BUJABI AeATEILHOCTU MO MOJYUYEHUIO HOBBIX
BHAHUM M UX IPUMEHEHHUIO B PA3JHUYHBIX YUeOHBIX, a TaKiKe B pe-
aJIbHBIX KU3HEHHBIX CUTyalrusax. [IpegMeTHbIe Pe3yJIbTAThI IPe.-
CTaBJIEHBI 110 TOJaM M3yUeHUd.

10 KNIACC

IIpegmeTrHbIe pe3yabTATBI OCBOEHUS yUeOHOTo mpeaMmeTa « brojo-
TUsA» OOJYKHBI OTPAYKATh:

1) chopMUPOBAaHHOCTL 3HAHUMA O MEeCTe M POJU OHOJIOTHU B CU-
cTeMe eCTEeCTBeHHBIX HayK, B (DOpPMUPOBAHUU €CTECTBEHHO-HAYU-
HOM KapTUHBI MHUPA, B IO3HAHUU 3aKOHOB IIPUPOJLI U PEIleHUuUn
mpob6JieM ParoHAIBLHOTO IIPUPOAOI0JIb30BAHM; O BKJIAAE POCCUMA-
CKHUX U 3apy0e)KHBIX YUEHBIX B PasBUTHE OMOJIOTHN;

2) BJaJeHUe CHUCTEeMOM OMOJOTMUYECKUX BHAHUM, KoTopas
BKJIIOUAET: OCHOBOMOJAaraioinue O0MOJIOTUUYEeCKe TePMUHBI U II0-
HATHUA (PKUB3HDb, KJETKa, OpraHusM, MeTaboam3M, TOMeocTas, ca-
MOPeryadaiius, CaMOBOCIIPOM3BeIeHNe, HacJIeICTBEHHOCTL, W3-
MEHUYUBOCTb, POCT ¥ Pas3BUTHE); OMOJOTUUYECKHE TEOpUu!
(xknerounasa teopus T. IlIBamma, M. Illneiimena, P. Bupxona;
XpoMocoMHAas Teopusd HacieactBeHHocTu T. Moprana); yuyeHus
(H. 1. BaBunoBa — 0 IleHTPaxX MHOT000Pa3us U IPOUCXOKTEHU T
KYJBTYPHBIX pacTeHUii); 3aKOHBI (eJMHOOOpa3usa IIOTOMKOB IIep-
BOTO MOKOJIEHUA, PaCIIeIJieHnaA, YNCTOThI raMeT, He3aBUCUMOTO
"HacaemoBaHusa I. MeHessi; rOMOJIOTMUYECKUX PSAOB B HacCJen-
crBeHHOU m3MeHuuBocTu H.VW. BaBusosa); mpuHIIUIB (KOMILIE-
MEeHTapHOCTH);

3) BilaseHMe OCHOBHBIMHM METOJaMM HAYYHOr'0 IIO3HAHWUSA, WC-
OJIb3YeMbIX B OMOJIOTMYECKUX WCCJIEeTOBAHUAX JKUBBIX O00HEKTOB
(onucanue, ndMepeHue, HaOJIIOIeHUEe, SKCIIEPUMEHT);

4) ymMeHUe BBIJEJATH CYIeCTBEHHBbIe IIPU3HAKU: BUPYCOB, KJe-
TOK IIPOKAPUOT U SYKaAPUOT; OSHOKJIETOUHBIX M MHOTOKJIETOUHBIX
OpPraHU3MOB, B TOM YHcJie OaKTepuii, rpudOB, PACTEHUMN, JKUBOTHBIX
U YeJ0BeKa; CTPOEHUs OPTaHOB M CHCTE€M OPraHOB paCTeHUl, JKU-
BOTHBIX, UEJIOBEKa; IMPOIeCCOB KUBHEAEATEeIbHOCTH, IIPOTEKaio-
IIUX B OPraHM3Max PacCTeHU!, JKUBOTHBIX U UEeJIOBEKa; OMoJioruye-
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CKUX TIPOIeCCOB: oOMeHa BellecTB (MeTabomM3M), TPEeBPAIIeHUSI
9HEePruu, OPOKeHUsi, aBTOTPOMHOr0 U reTepoTPOMHOrO THUIIOB IIHU-
TaHUA, POTOCUHTE3a U XEMOCUHTE3a, MUTO3a, Melio3a, raMeToTeHe-
3a, HDMOpHOTeHe3a, MOCTAMOPUMOHAIHLHOTO PA3BUTHUA, PABMHOMKEHU A,
WHIWBUIYAJIBHOTO PAa3BUTUA OpraHu3Ma (OHTOTeHe3a), B3auMOJIeii-
CTBUS T'€HOB, IeTepo3uca; NCKYCCTBEHHOT'O 0TOODA;

5) yMeHMe yCTaHaABJIWBATH B3aMMOCBA3U MEXKIY OPTAaHOUIAMU
KJIETKU U UX PYHKIIUAMU, CTPOEHUEM KJIETOK PA3HBIX TKAHEN U UX
GYHKIUAMA; MEXKIY OPraHaMy U CHUCTEMaMU OPraHOB Y PaCTeHuil,
JKMBOTHBIX W YeJOBeKa U UX QYHKIUAMU; MEKAY CHUCTEMaMU Op-
TaHOB U UX QYHKIUAMU, MEKAY dTanaMu oOMeHa BEIeCcTB; dTara-
MU KJIETOUHOTO ITUKJIa U JKUSHEHHBIX IIUKJIOB OPTaHU3MOB; 3Tala-
MU SMOPMOHAJIBHOTO PA3BUTHUSA; TEHOTUIOM U (PEHOTHUIIOM,
deHOTUIIOM U (PAKTOPAMU CPEeIbl OOMTAHNI;

6) yMeHUe BBIABIATH OTJIMNYNUTEbHbIE IPU3HAKHT JKHUBBIX CHCTEM,
B TOM YMCJ€e PAaCTeHUM, "KMBOTHBIX U UeJOBEKa;

7) yMeHUe MCIIOJb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMO0JIO-
TUYECKYI0 TePMUHOJOTUIO ¥ CUMBOJINKY AJIA MOKas3aTeJabCTBa POI-
CTBa OPraHU3MOB PA3HBIX CHUCTEMATUUECKUX T'PYIII;

8) ymeHnme pelrnath 6MOJOTUYECKUE 3aMauM; BBIIBIATH ITPUUNH-
HO-CJIeICTBEHHBIE CBA3Y MEKAY HCCIeAYEeMBIMH OMOJOTUYECKUMU
mpolleccaMyu U SIBJIEHUSMM; [eJIaTh BHIBOABI M IIPOTHO3bI HA OCHO-
BaHUU IIOJYUYEHHBIX Pe3yJIbTaTOB;

9) yMeHUe BHINOJIHATEL Ja00OpaTOPHBIE U IIPAaKTUYEeCKUE PaboOThI,
co0JII0IaTh IIpaBujaa Ipu paboTe ¢ yUeOHBIM U JIa0OPaTOPHBIM 000-
pyaoBaHueM;

10) ymeHUe BBIABUTATHL T'MIOTE3bI, MPOBEPATHL UX JKCIIEPUMEH-
TaJbHBIMU CPEACTBAMU, (DOPMYJIUPYSA IIeJIb MCCIEJOBAHUSA, aHAJI-
3UPOBATh MOJYUEHHBIE PE3yJIbTAThl U JAeJaTh BHIBOJIBI;

11) ymenue yyacTBOBaTh B yueOHO-HCCJIEIOBATEIBCKON paboTe
0 OMOJIOTUH, 9KOJOTUY U MEeIUIlNHEe, IPOBOAUMOIT Ha 6ase MIKOJIb-
HBIX HAYYHBIX OOIIECTB, XU HMYOJUUYHO HPEACTABIATH HOJYUECHHBIE
pe3yabTaThl Ha YUEHUYECKUX KOH(pEPeHIINAX;

12) ymeHUe OIleHUBATh STUYECKHE aCIeKThl COBPEMEHHBIX HCCJIe-
ITOBaHUM B 00J1aCTU OMOJIOTUU U MeIUIIUHBI (KJIOHUPOBaHUE, UCKYC-
CTBEHHOE OILIOJOTBOPEHUE, HaIpaBJIeHHOEe W3MeHEeHUHe TIeHOoMa
U co3JlaHVe TPAaHCTeHHBIX OPTaHU3MOB);

13) ymMeHMe OCyIIeCTBJISATh OCO3HAHHBLIN BBIOOpP OyAyIleil mpo-
deccuoHaIbHON AEATEJIBHOCTH B 00J1aCTU OMOJIOTUY, MEIUIIUHEI,
OMOTEeXHOJIOTUM, BEeTePUHAPUU, CEJbCKOTO X03dMWCcTBa, MUINEBOM
IPOMBINIJIEHHOCTH; YIIYyOJATH MO3HABATEJNbHBINI WHTepec, Ha-
IpaBJeHHBINA Ha OCO3HAHHBIN BBLIOOP COOTBETCTBYIOIIEl mmpodec-
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CHUU U IIPOJOJIKeHUNe 0MOJOTUUYEeCKOTo 00pasoBaHUSA B yupesrkiae-
HUAX CpenHero npodeccuoHaJIbHOTO U BBICIIIETO 00pa30BaHUA.

11 KJIACC

IIpegmeTrHbIe pe3yIbTATHEI OCBOEHUS yUeOHOTo mpeamMmeTa « Bbrojo-
TUs» TOJYKHBI OTPaKaTh:

1) chopMUPOBAaHHOCTL 3HAHUI O MECTe M POJIM OMOJIOTUU B CHU-
cTeMe eCTEeCTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOI ecTe-
CTBEHHO-HAYYHOM KAPTWHBLI MUPA, B IMTO3HAHUMW 3aKOHOB IPUPOIBI
U PeIlleHUU SKOJOTMUECKUX IIPOOJIeM YeJOBeUeCTBa, a TaKKe B pe-
IIIEHUUW BOIIPOCOB PAI[MOHAJIBHOT'O IIPUPOAONOJIb30BaHUA; U B (hOP-
MUPOBAaHUU IIEHHOCTHOTO OTHOIIIEHUS K IIPUPOJie, OOIIEeCTBY, Ues0-
BEKY; O BKJIQle POCCUHCKUX U 3apyO0e’KHBIX YUYEHBIX-OMOJIOTOB
B pa3BUTHE OMOJIOTHUN;

2) ymMeHue BJIaJeTh CHCTEMOM OMOJOTMYECKUX 3HAHUMN, KOTOpas
BKJIIOUAET ONpeAeJeHnsI U MOHNMAaHNUe CYIITHOCTU OCHOBOIIOJIATA0-
X OMOJIOTUUECKUX TePMUHOB U MMOHATHUM (BUI, 9KOCHCTEMAa, 6110C-
(depa); 6uomoruyeckre Teopuu (SBOJOIUOHHAA Teopusa Y. [lapBuHa,
CUHTeTHuuUecKasa Teopus sBoJornuu); yueHuda (A. H. CesepioBa —
0 IIyTAX U HaIpaBJeHUSIX dBoJonun, B. V1. Bepragckoro — o 6mo-
cdepe); 3aK0HBI (TeHeTHUYecKOT0 paBHOBecus [»xk. Xapau u B. Baitn-
Oepra; 3apogeieBoro cxoactsa K. M. Bapa); npaBuia (MuHUMyMa
0. JIuGuxa, sKOJIOTMUYECKON MUPAMUILI dDHEPTUU); TUIOTe3bl (I'U-
noresa «Mmupa PHK» V. 'unbepra);

3) yMeHUe BJIaZeTh OCHOBHBIMHM METOJaMU HAYYHOTO ITO3HAHUA,
WCIIOJIb3YEeMBIMU B OMOJOTUUYECKUX MCCJIETOBAHUAX JKUBBIX 00BEK-
TOB U 3KOCUCTeM (OomucaHUe, M3MepeHue, HaOJIOJeHNe, dKCIepHu-
MEHT); CII0CcO0aMM BBIABJEHUA U OIEHKU AHTPOIOTEHHBIX M3MeHe-
HUU B IIPUPOJE;

4) ymMeHUe BBIZENATH CYIIeCTBEHHbIe ITPU3HAKU: BUIOB, OMOTE0-
I[eHO30B, 9KOCUCTEM U O6uocdephl; CTAOUIN3UPYIOIIETO, ABUMKYIIIE-
TO U pPas3phIBAIOIIETO0 €CTECTBEHHOrO OTOOpa; aJlJIoImaTPUYECKOTO
¥ CUMIATPUYECKOTO BUA000PA30OBAHUA; BIUSHUSA ABUIKYIIIUX CUJI
SBOJIIOIIUY HA TEeHOMOHJ MHONYJAIVN; IIPUCIOCOOJEHHOCTU Opra-
HU3MOB K cpelie OOUTaHUA, UePeJOBaHUS HAIIPABJIEHUI 9BOJIIOIUN;
KPYTroBOPOTA BEIIECTB U IIOTOKA DHEPTUU B HKOCUCTEMAX;

5) yMeHUe yCTaHABJIUBATH BBANMOCBA3Y MEXKY ITPOIECCAMHU DBO-
JIIOINY; IBUMKYIIUME CUJIaMU aHTPOIIOTeHe3a; KOMIIOHeHTaMU pas-
JUYHBIX 9KOCHUCTEM U TMPUCHOCOOJEHUAMU K HUM OPraHN3MOB;

6) ymMeHUe BBIABIATH OTJIMNUUTENbHBIE IPU3HAKY JKUBBIX CHCTEM;
IPHUCIOCOOJIEHHOCTh BHUIAOB K cpele oOUTAHUA; AOMOTHUUECKUX
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U OMOTHMYECKUX KOMIIOHEHTOB DKOCHCTEM; B3aUMOCBs3ell OpraHma-
MOB B COOOIIECTBaX; aHTPOIIOTE€HHBIX M3MEHEHUU B DKOCHUCTEMAaX
CBOEM MECTHOCTU;

7) yMeHUe MCII0Jb30BATh COOTBETCTBYIOIINE apTyMEHThI, OMO0JIO-
TUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY IJIA JOKAa3aTeJIbCTBA POM-
CTBA OPraHM3MOB PAa3HBLIX CHUCTEMATHUYECKWX TPYNN; B3aUMOCBA3U
OPTaHU3MOB M CpeIbl OOUTAHUSA; €IUHCTBA YeJOBEUECKUX pac; He-
00XOAMMOCTH COXPAHEHUA MHOTroo0pasus BUIOB M SKOCHUCTEM KaK
YCJIOBUS COCYIITECTBOBAHUSA MPUPOABI U UEJIOBEUYECTBA;

8) ymenwme pernath 6MOJOTUYECKUE 3alauM; BBISIBIATH ITPUUYUH-
HO-CJIe[ICTBEHHBIE CBA3U MEKAY HCCIeAYEeMBIMH OMOJOTUYECKUMU
mpolieccaMy U SIBJIEHUSAMM; JejlaTh BBIBOABI M MPOTHO3LI HA OCHO-
BaHUU IIOJYYEHHBIX Pe3yJIbTaTOB;

9) ymMeHUe BBIMIOJIHATH Ja0OpaTOPHbIE U MIPaKTUUYeCKUe paboThI,
co0JII0IaTh IIpaBuja Ipu paboTe ¢ yueOHBIM U JIaO0OPaTOPHBIM 000-
pyZoBaHUEM;

10) ymeHHMe BBIABUTATH THMIOTE3bI, IMPOBEPATHL UX JKCIIEPUMEH-
TAJIBHBIMU CPEACTBAMU, (DOPMYJIUPYA IeJIb UCCAeTOBAHNA, aHAIU-
3UPOBATh MOJYUEHHBIE PE3yJIbTAThI U AeJaTh BHIBOIBI;

11) ymenue ydyacTBOBaTh B yueOHO-HCCJIEIOBATEIBCKOIM paboTe
IO OMOJIOTUM, SKOJIOTUU U MeIUuIlNHe, IIPOBOAMNMON Ha 6as3e MIKOJIb-
HBIX HAYYHBIX OOIIECTB, U NYOJUUYHO HPENCTABIATH HOJYyUEeHHBIE
pesyJbTaThl HA YUEHUUYECKUX KOH(pEpEeHIINAX;

12) ymeHue OIleHMBATH TUMIOTE3bI U TEOPUU O IPOUCKOKIACHUU
JKM3HU, YeJIOBeKa U YeJIOBEUEeCKMX pac; O IPUUYMHAX, ITOCJIEICTBU-
AX U cIocobax IpenoTBpallleHus II00albHbIX M3MEeHeHUuil B 01o-
cepe;

13) ymeHMe OCyIIeCTBIIATHL OCOBHAHHBIN BBIOOD OyayIeii mpodec-
CHOHAJLHOM AesATe/JIbHOCTU B 00JIaCTH OMOJIOTUU, SKOJOTUMU, IIPU-
POIOIONIb30BAHUSA, MEAUIIUHBI, OMOTEXHOJOTUU, TICUXOJOTUU, Be-
TepUHAPUU, CEJbCKOTO XO3AHWCTBA, MUINEBON HPOMBIIIIEHHOCTH;
yIIyOJIATH IIO3HABATE/IbHBINT MHTEPEC, HAallpaBJIeHHbBIM Ha OCO3HAH-
HBII BBIOOP COOTBETCTBYIOIEH HMpod)eccuu U MPOJOJKeHre 0110JI0-
TUYECKOTO o0pas3oBaHUSA B YUYPEKIAEHUAX cpemHero mnpodeccuo-
HaJIBHOTO M BBICIIIETO 00pa3oBaHUA.
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COAEPXAHUE YYEBHOIO NPEAMETA «BUOJIOTUA»

10 KJIACC
102 4, u3 HUX 1 4 — pe3epBHOe BpeMA

Tema 1. Buosorua kak Hayka (1 u)

CoBpemeHHasA 610JIOTUA — KOMILJIEKCHAs HayKa. KpaTkKas mcro-
pud pasBUTHUA OuoJIoOTUU. BuosiornyecKre HAYKU U U3ydyaeMble UMU
npobsiembl. PyHIaMeHTaJIbHBIE, IPUKJIAAHLIE U IIONCKOBBIE HAyU-
HbIe MCCJeI0BaHUA B OMOJOTUMN.

3HaueHre OMOJIOTUH B (DOPMUPOBAHUU COBPEMEHHOM €eCTeCTBEH-
HO-HAYYHOU KapTuHbI Mupa. IIpodeccun, cBsi3aHHbIe C OMOJIOTHEIA.
3HaueHVe OMOJIOTUM B NPAKTUYECKON AEATEeIHLHOCTU YeJOBeKa: Me-
IUITNHE, CeJIbCKOM X03ANCTBEe, TPOMBINLIEHHOCTH, OXPaHe IIPUPOIbI.

JdeMmoncTpanuu

IToptpetsi: Apucrorens, Teodpact, K. Jlunueir, K. B. Jlamapk,
Y. HapsuH, Y. l'apseii, I. Mengens, B. 1. Bepuagckuii, U. I1. I1aB-
gos, . . Meunurkos, H. 1. Basunos, H. B. Tumogees-Pecos-
ckuii, [[»x. Yorcon, ®@. Kpuk, [I. K. Benses.

Tabauinpr 1 cxeMmbl: «CBfA3b OMOJIOTUM C APYTUMHU HayKaMH»,
«Cucrema O0MOJIOTUYECKUX HAYK».

Tema 2. JKuBble cucreMbl M UX uU3ydeHue (2 ua)

JKuBble cucTeMbl Kak IpeaMeT uaydeHus owmosgaorum. CsoiicTBa
JKUBBIX CHCTEM: €JWHCTBO XWMUYECKOTO COCTaBa, AUCKPETHOCTH
U IIEJIOCTHOCTD, CJIO}KHOCTHh UM YIIOPSAJOUYEHHOCTH CTPYKTYPBI, OT-
KPBITOCTH, CAMOOPTaHU3aIMA, CaAMOBOCIPOU3BeIeHNE, Pa3IPaAKU-
MOCTb, UBMEHUYNUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHM3anni KUBBIX CHUCTEM: MOJIEKYJIAPHBIH, KJIETOU-
HBI, TKAHEBBIA, OPTAHW3MEHHBIN, MOIYJANMOHHO-BUIOBOM, DKO-
CHUCTeMHBI (01oTreoleHOTNYeCKuiT), 6rochepusblii. [Ipoiieccsl, Ipo-
HCXOAAINMNE B JKUBBIX cucTeMax. OCHOBHBbIe HPU3HAKU KHBOTO.
+Kusub Kak ¢opMa cyiecTBOBaHUsS MaTtepuu. Hayku, usyyaroiue
SKUBBIE CHCTEMBI Ha PA3HBIX YPOBHAX OPTaHU3AINU.

Nsyuenne »kuBbIX cucteM. MeToabl OmosiornuecKoil Hayku. Ha-
OJifoleHNEe, M3MEPEeHUe, 9KCIEePUMEHT, CUCTEMAaTU3aIuA, MeTaaHa-
aus. Ilonatue o 3aBuCUMOI 1 He3aBucuMoOU nepeMmeHHoi. Ilnanu-
poBanme sKcnepuMeHnTa. [loctanHoBka u npoBepka runores3. Hyiesaa
rumnoresa. [loHATHE BLIGOPKU U €€ TOCTOBEPHOCTL. Pasdbpoc B O6mo-
JOTUYECKUX MaHHbIX. OIleHKa JOCTOBEPHOCTHU IIOJYUYEHHBIX Pe3YIb-
TaToB. I[IpUUYMHBI UCKaKeHUs Pe3yJabTaToB dKcmepuMeHTa. IloHsa-
THEe CTaTUCTUUYECKOTO TecTa.
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Tabaunsl u cxembl: «OCHOBHBIE IPU3HAKY JKU3HN», « Buosoruue-
CKIe CUCTeMbI», «CBOICTBA JKUBOU MaTepUU», «YPOBHU OpraHU3a-
IUU KUBON IPUPOIBI», «CTpoeHMe KUBOTHOM KJIETKU», «TKaHu
JKUBOTHBIX », «CHCTEeMbI OPraHOB UeJIOBEYECKOro opranuamas, « buo-
reoleHo3», «Buochepar, «MeTonbl N3yUeHUA KUBOM IPUPOIBI» .

O6GopynoBamue: jJabopaTopHoe 0o0OpyaoBaHue OJsI TPOBeNeHIs
HaOJIIOAeHUN, U3MepPeHNnli, SDKCIIEPUMEHTOB.

JlabopaTopHbIe M MpPaKTUYEeCKHe PadoThI

IIpakTuueckasa paboTa «lcoosb3oBaHue Pa3JuUYHBIX Me-
TOMOB IIPU UBYUEHUU JKUBBIX CHUCTEM».

Tema 3. Buomorusa kaetku (2 u)

Kinerka — cTPYyKTYypHO-QYHKIIMOHAJIbHAA eNUWHUIIA KUBOTO.
Hcropusa orkpeiTus Kiaerku. Padors!r P. I'yka, A. Jleseuryka. Kie-
TouHasa teopus (T. IIIsaun, M. Ilneiigen, P. Bupxos). OcHoBHBIE
TOJIO}KEHUSA COBPEMEHHO! KJIETOUHO! TEOpUU.

MeTonbpl MOJIEKYJISAPHON 1 KJIETOUHON OMOJOTUN: MUKPOCKOIINS,
xpoMmartorpadusa, ajgekTpodopesd, MeToA MeueHbIX aTOMOB, nudde-
peHIIMaJIbHOE IeHTPU(GYTrupoBaHUe, KYJIbTHUBUPOBaHUE KJIETOK.
H3yuenue purcupo8aHHbLX KlemoK. DIeKTPOHHAT MUKPOCKOIUA.
Kongorxanvrnasa mukpockonus. Bumaavhoe (npusicusnennoe) usy-
yeHue KJIemor.*

HdemoncTpamun

IToptpersr: P. I'yk, A. JleBenryk, T. IlIBamu, M. Illneiimewn,
P. Bupxos, K. M. Bap.

Tabauinpbr 1 cxembl: «CBETOBOM MUKPOCKOII», «JJIEKTPOHHBINA
MHUKPOCKOII», «/cTopusa pasBUTUA METOLOB MUKPOCKOIIUN» .

O6opymoBaHMe: CBETOBOII MUKPOCKOII; MUKPOIIPenapaThl PacTU-
TeJbHBIX, YKUBOTHBIX U 0AKTEPUAIBbHBIX KJIETOK.

JlabopaTopHbIe M MpPaKTUYeCKHUe PadoThI

IIpakTuueckasa paboTa «l3yueHue MeTOZOB KJIETOUHON
ouosiornu (xpomarorpadus, sJjaexkTpodopes, muddepeHIITATILHOE
neaTpudyrupoBanue, [I111P)».

Tema 4. Xumuueckasa opranuzanud kietkn (10 u)

XuMHUUYeCcKuii cocTaB KJIeTKU. MaKkpo-, MUKPO- U YILTPAMUKPO-
3JIeMeHThI. Bosma 1 e€é posib KaK PacTBOPUTEJISA, peareHTa, yJyacTue
B CTPYKTYPUPOBAHUU KJIETKHU, TeIIoperyisanuu. MuHepaabHbIE
BeIleCTBA KJIETKU, NX OMOJorndyecKas pojb. PoJib KATHOHOB U aHU-
OHOB B KJIETKE.

%

Cogzepsxkanue IporpaMMBbl, BBIEJIEHHOE KYPCUBOM, HE BXOAUT B IIPOBED-
Ky I'ocymapcTBeHHOIT nToroBoii arrecranuu (I'MA).
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OpranuuecKkue BeIllecTBa KJETKH. Buojormdyeckue IIOJHUMEPHI.
Benkn. AMUHOKUCIOTHBINI cocTaB 60eJKoB. CTPYKTYpPBI OEJIKOBOM
MoJIeKyJibl. IlepBuuHas cTpykTypa OesiKa, MelTUIHAas CBI3b. BTo-
puYHas, TPEeTHUYHAsS, UYeTBEePTUUYHASA CTPYKTYphl. lleHaryparus.
CaoiicTBa 6enakos. Kiaccudpuramnusa 6en1xoB. Bruosornueckue pyHK-
nuu 6eaKoB. IIpuoHbL.

VYraeBonwsl. MoHOCaxapuabl, AucaXapuabl, OJIUTOCAXAPUIABI U 10~
aucaxapuabl. O0IINI IIJIaH CTPOEHUA U (PUBUKO-XUMUYIECKUEe CBO-
CTBa yIJIeBOAOB. Buosiormueckme (OyHKIIUM yII€BOLOB.

JIunuger. TuapodunsaOo-THAPOdGOO6HBIE cBoMicTBa. Kiaccudura-
nua gununoB. Tpurnunepuns, Gochoaunugbl, BOCKM, CTEPOUIHL.
Buomornueckune pyHrnuu gsunumos. O0Iue cBoiicTBa GMOJIOTHYE-
CKUX MeMOpaH — TeKyYeCThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, II0-
JYIPOHUIAEMOCTb.

Hyxaeunoswie kucaorsl. [JHK u PHEK. CtpoeHne HyKJIEMHOBBIX
kucaor. Hykmaeorugsl. IIpuHniun KommieMeHTapHocTu. IIpaBumio
Hapradpda. Crpyrrypa JHK — nBoiinas crnupaiab. MecTOHaAXO0MK-
nernue m Omosormueckue ¢pyuxnuu IHK. Buast PHK. ®yarnun
PHK B rieTKe.

Crpoenue mosieKyabl AT®. MakpospruuecKkue CBA3U B MOJIEKY-
e AT®. Buosnornueckue pyarnuu AT®. BoccTaHOBIEHHBIE TIEPE-
HOCUUKU, NX QYHKIIUU B KJIETKe. [[pyzue HYyKIeo3udmpugocgpamot
(HT® ). CexBenupoBanue [IHK. Memodvl zenHomuku, mpamrc-
KPpUnmoMmuKu, npomeomMuKu.

CTpyKTypHasa 6uojsorusA: 6uoxumMuueckue u 6umoGusmuuecKue muc-
cJIeoBaHUA COCTaBa U IPOCTPAHCTBEHHON CTPYKTYPHI OmMOMOJIE-
KyJa. ModeauposaHue cmpykmypovl U QYHKUUIL OUOMONEKYJT U UX
Komnaekcos. KomnviomepHoslit Ou3ailH U OpzaHUYECKUllL CUHMe3
OUOMONeKYJL U UX HEeNPUPOOHbLLX AHAJOZ08.

HdemoncTpanuu

IToprpersi: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yuikusc,
P. ®paukanu, ®@. Courep, C. IIpysunep.

Hduarpammel: «PacnpeneneHne XUMUYeCKUX 9JIEMEHTOB B HEXKU-
BOU IIpupoje», «Pacnpeneiienre XUMUYECKUX 3JI€MEHTOB B JKHUBOU
OpUPOAE».

Tabaunbl m cxembl: «Ilepumommueckas TabaAuIla XUMUUYECKUX
2J1eMeHTOB», «CTpoeHre MOJIEKYJIbl BOAbI», «BelecTBa B cocTase
opraHuamMoB», «CTpoeH1e MOJEKYJIbI 6eaka», « CTPYKTYPbI 6€JIKO-
BOM MOJIEKYJIbI», «CTpoeHUe MOJEKYyJ YyIJeBomoB», «CrTpoeHue
MOJIEKYJI JIUIIULOB», «HyKIenHOBbIe KUCIOTEI», «CTpoeHUe MO-
JgeryJabsl ATD».
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Ob6opynoBaHue: XuMHUUecKas Iocyga U o0opyaoBaHUeE.

JlaGopaTopHbIe M IIpaKTUYECKHEe PAdOTHI:

1. IlabopaTtopHasa paborTa «O0Hapy:kKeHUue OEJIKOB C IIO-
MOIIbI0O KAYECTBEHHBIX DEaAKI[UI».

2. JlabopaTtopHasa paboTa «MccienoBanne HYKJIEMHOBBIX
KHCJIOT, BBIJEJeHHBIX 13 KJETOK Pa3JINUYHBIX OPTaHU3MOB».

Tema 5. Ctpoenue u pyHKINN KIeTKH (8 u)

Tumnel KJIETOK: syKapUOTUUYEeCKasi U IMpoKkapuorudeckasi. CTpyk-
TypHO-QYHKIIMOHAJbHBIE 00Pa30BaHUA KJIETKH.

CTpoeHUe IPOKAPUOTUUYECKOH KJIeTKH. KileTouHas cTeHKa Oak-
Tepuii u apxeii. OcCOGEHHOCTH CTPOEHUSA TeTepPOTPOPHONE U aBTO-
TPOMHON MPOKAPUOTUUYECKUX KJETOK. MecTo M pPoJsib MPOKaAPUOT
B OMOIleHO3aX.

CrpoeHne u QYHKIMOHUPOBAHUE OYKAPUOTUYECKON KJIETKU.
IInasmaTtnueckas memoOpaHna (m1asmasemMa). CTpyKTypa ILIasMaTu-
yecKon MeMOpaHbI. TpPaHCIOPT BEIeCTB uepe3 ILIA3MaTUUECKYIO
MeMOpaHy: maccuBHBIN (nuddysusa, obmeruénuas auddysud), ak-
TUBHBIN (IIEPBUYHBIA WM BTOPUUYHBIA aKTUBHBINA TpaHcmopt). Iloiy-
IPOHUIIaeMOCTb MeMOpaHbl. PaboTa HaTpUil-KaJaueBOro Hacoca. OH-
JOIIUTO3: IIMHOIIUTO3, (paromurosd. IK30IuTO3. KieTouHas cTeHKA.
CrpykTypa u QYHKIIUN KJIETOYHON CTEHKU pacTeHuii, rpubos.

IMuronnasma. Ilutozons. Ilutockener. [ BuKeHUe IIUTOMIIA3MBI.
Oprauounsl KiaeTku. OgHOMEeMOPaHHBIE OPTAHOUABI KJIETKU: DHJIO-
ninasmatuueckasa cetb (IIIC), amnmapar ToabasKu, JTU30COMBI, UX
cTpoeHue U PyHKIIUKU. B3anMocBa3b 0OJHOMEeMOPAaHHBIX OPTaHOUI0B
kiaeTku. CrpoeHme TpaHYJIAPHOTO pPEeTHUKYyIAyMa. MexaHusm Ha-
npasnernus 6earxos 6 IIIC. CuaTes pacTBOPUMBIX O0esKoB. CuHTE3
KJIETOUHBIX MeMOpaH. [Tagkuii (arpaHyaApHBIA) 9HAOILIa3MaTUUe-
ckuii perukyayM. CexkperopHasa QyHKI[uA anmnapara loabmxu. Mo-
Jugurayus dearxos 8 annapame I'oavdxncu. Copmuposka 0enros
6 annapame I'onv0dixcu. TpaHCIIOPT BeIleCTB B KJeTKe. Bakyoam
pacTuTeabHBIX KJIeTOK. Kierounsniii cok. Typrop.

IToryaBTOHOMHBIE OPraHOUABI KJETKU: MUTOXOHIPHUU, ILJIACTH-
nbl. Ilpoucxoxcdenue mumoxondpuii u naacmud. Cumbuozenes
(K. C. Mepexckosckuii, JI. Mapeyauc ). Crpoenue 1 QYHKITUNI MU-
TOXOHJAPUU U maacTuf. IlepBuuHbIe, BTOPUYHBIE U CJIOYKHBIE ILJIa-
cTubl POTOCUHTESUPYIOIIUX dYKAPUOT. XJIOPOILIACTHI, XPOMOILIA-
CTBI, JIEHKOIIJIACTHI BBICIIINX PACTEHUI.

Hemem6pannbie opranounsl KjaeTku CTpoeHme m (YyHKIIUU He-
MeMOpaHHBIX OPraHOWJOB KJjeTKu. Pubocomsbl. IIpomerncymonrnvie
Qunramenmst. MukpoduiIaMeHTbl. AKMUHOBbLE MUKPOPUILAMECH-
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mot. MplIllleuHble KJIeTKU. AKMUHOBble KOMNOHEHMbL HeMblulel-
Holx KJaemok. Mwuxporpyoouxku. Kietoumsniii mentp. CrpoeHme
U OBUJKEHNEe JKI'YTUKOB U pecHHuYeK. MHUKPOTPYOOUKM ITMTOILIA3-
mbl. IleHTpuons. Benku, accoyuuupo8arHbvle ¢ MuUKpopuiameLma-
mu u muxkpompybourxamu. MomopHvie benKU.

Anpo. O6osouka Aapa, XPOMaTHUH, KapuoILIadMa, SAPBIITKYA, UX
crpoenne u (pyuxuuu. JAgepuniii 6eIKOBBIN MaTpukc. IIpocTpaH-
CTBEHHOE DAaCIIOJIO}KEHNE XPOMOCOM B MHTep(hasHOM dAnpe. JYxpo-
MAMUH U zemepoxpomamuH. Belku xpomMaTuHa — TUCTOHBI. [[u-
Hamura a0eproil 000104KU 6 mumose. A0epHbulil mparncnopm.

Kiaerounsie BratoueHusi. CpaBHUTEIbHAA XapaKTEePUCTUKA KJie-
TOK 5YKapuoT (PacTUTeIbHON, }KUBOTHOM, TPUOHOI).

HdemoncTpanuu

IToptpetsi: K. C. Mepe:xkoBcKkuii, JI. Maprymauc.

Tabaunbl u cxeMmbl: «CTpoeHUE SYKaPUOTUYECKOU KJIETKU»,
«CTpoeHne >XKUBOTHON KJeTKMU», «CTpoeHMe pacTUTEIbLHON KJIeT-
Ku», «CTpoeHne MUTOXOHAPUHN», «Aapo», «CTpoeHMe IPOKapUO-
TUYECKOU KJIETKW».

OGopymoBaHMe: CBETOBOII MUKPOCKOI; MUKPOIIPenapaThl PacTU-
TEJbHBIX, YKUBOTHBIX KJIETOK; MUKPOIperaparhl 0aKTepuaIbHBIX
KJIETOK.

JlabopaTopHbIe M MpaKTUYeCKUe PadoThI

1. IabopaTtopHaa paborTa «M3yueHue CTPOEHUA KJIETOK
Pas3INYHBIX OPTaHU3MOB» .

2. llpakTtuueckraa pabora «l3yueHue CBOMCTB KJIETOU-
HOM MeMOpaHBI».

3. JIabopaTtopHaa pabora «HcciremoBanue maasMoJin3a
¥ JeIJ1a3MOJIN3a B PACTUTENBHBIX KJIETKaX».

4. IIpakxTuueckasa pabora «l3yueHue ABUIKEHHUS I[UTO-
IJIa3MBI B PACTUTEJIBHBIX KJIETKAX».

Tema 6. O0MeH BellleCTB U IIPeBpallleHNe YJHePruu B KiaeTke (9 u)

AccuMUIATIUA U IUCCUMUJANNA — JIBE CTOPOHBI MeTaboJiM3Ma.
Tumnsl o6MeHa BeIecTB: aBTOTPOMHBIN U TeTepoTPOdHBIA. YuacTue
KHCJ0poaa B 0OOMEHHBIX IpoIleccax. JHepreTuuecKkoe obecrieueHue
KJyeTKu: npeBpartenre AT® B oOMeHHBIX Ipolieccax. PepMeHTa-
TUBHBIA XapaKTep peakI[iuii KJIeTOUuHOoro MeTaboauama. @epMeHTHl,
UX CTPOeHUe, cBoiicTBa M MexaHusM gaeiictBusa. KodepmenTtrr. OT-
angusa PepMeHTOB OT HEOPTaHUUYECKUX KaTaJIn3aToOpoB. Besiku-ak-
THUBATOPBI U OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTL CKOPOCTH (hepMeH-
TATUBHBIX PEAKIUH OT Pa3JIUYHBIX (haKTOPOB.

IlepBuuHBIfl CUHTE3 OPTAHUUYECKUX BEIIECTB B KJIeTKe. POTOCUH-
Te3. AHOKCUZeHHbLIL U OKCU2eHHbLIL pomocunme3 y b6arxmepuil.
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Csemocobuparwuiue nuzmeHms. U NUzMeHMbl PEAKUUOHHO020 UeH-
mpa. Ponb xyoporacToB B mporecce ¢otocuHTesda. CBeToBas u
TeMHOBas @asbl. Pomodvixarnue, Cy, C,. u CAM-munb. pomocun-
me3a. IIpogyKTuBHOCTE (poTOocmMHTE3a. Biusaame pasiimuHbIX (ak-
TOPOB HaA CKOPOCTh (DOTOCUHTEe3a. 3HAUeHNe (poToCHMHTE3A.

XemocuHTe3. PasHooOpasue OpraHU3MOB-X€MOCUHTETUKOB: HU-
TpudunUpyIIne 6akTepuu, Keie300aKTepun, cepodaKTepun, BO-
ITOpoaHbIe OaKTepuu. S3HAUEHUEe XeMOCHUHTE3a.

AmnaspobubIe opraHusMbl. Buasl 6poxenHus. IIpogyKTel Oposke-
HUS U UX UCIIOJb30BaHMUE UeJIOBEKOM. AHA9POOHbIe MUKPOOPTaHU3-
MBI KaK 00beKThl OMOTEeXHOJJOTHUN U BO30yAuTe I 0OJe3Held.

A»spobHBIE OpraHu3Mbl. JTAIBI 9HepreTundyeckoro oomena. Iloaro-
TOBUTEJBHBLIA dTaml. [JTMKOAN3 — OECKUCJIOPOAHOE paclieljeHne
TJIIOKO3BI.

Buosiornueckoe oKuciaeHne, WU KJIETOUHOe AbIixaHue. Pojab Mu-
TOXOHAPWI B IIpoIleccax OMOJOTUYECKOTO OKucaeHuA. LlmKianue-
ckue peaknuu. OKucauTeaIbHOEe PochHOPUIUPOBAHUE. IHEPIUSL MEM-
o6parnnozo epaduenma npomornos. Cuares AT®: pa6oma npomoHHOIL
ATPD-cunmasvtl. IIpeumyiiecTBa aspoOHOTO IIyTH OOMEHA BEIIeCTB
nepes aHA9POOHBIM. I(PPEeKTUBHOCTH DHEPTETUUECKOTO OOMeHa.

JemoucTpanun

IToprpersr: k. IIpuctiu, K. A. Tumupsases, C. H. Bunorpas-
ckuii, B. A. Oureasrapar, II. Mutuesn, I. A. 3aBaps3uH.

Tabauibl U cxeMbl: «POTOCHUHTE3», «IHEPTETUUECKUN OOMEH»,
«BuocunTes 6enka», «CrpoeHue epmMeHTa», «XEMOCUHTES» .

O6opynoBaHMe: CBETOBOM MUKPOCKOII; 000pyAoBaHue OJId IPUT0-
TOBJIEHUS TOCTOAHHBIX M BPEeMEHHBIX MHUKPOIPEIapaToB.

JlaGopaTopHbIe M MpaKTUYeCKHe PadOoThI

1. IabopaTtopHaa pabora «V3yueHue KaTaluUTUUECKON
aKTUBHOCTHU (hepMeHTOB (Ha mpuMepe aMUJIa3bl WX KaTajlasbl)».

2. JlabopaTtopHuasa pabora «Mayuenue (pepMeHTATUBHOTO
paciienyieHns IepPOKCHUIa BOAOPOIa B PACTUTEIbHBIX U KUBOTHBIX
KJIETKAX».

3. JIabopaTtopuasa pabora «CpaBHenue mpoiieccos (poTo-
CHUHTE3a U XeMOCHUHTE3a».

4. JJabopaTopuasa pabora «CpaBHeHHe IIPOIECCOB OPO-
JKEHUSA U SBIXaHUS».

Tema 7. HacaencTBeHHas wuH(poOpMANUA M peajusamusa eé
B KiIeTke (9 u)

Peaxiiuu mMaTpruyHOTO CUHTe3a. [IpUHIITUI KOMILJIEMEHTapHOCTH
B peakIusaxX MATPUYHOI'O CHMHTe3a. Peanmsaius HacJieCTBEHHON
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nHpopmanuu. ['eHeTnYecKUl KO, ero cBoiicTBa. TpaHCKpUIIIUA —
maTpuuHblii cuHTes PHEK. ITprHIIUIIBEI TPAHCKPUIIIUN: KOMIIJIEMEeH-
TapHOCTb, AHTUIIAPAJIEIHLHOCTh, aCUMMETPUUYHOCTL. Co3pesaHrue
mampuunvix PHE 6 aykapuomuyeckoil kaemke. Hexodupyrouwue
PHE.

Tpancaanua u eé sranbl. Yuactue TpaHcrmopTHeIXx PHK B 6m10-
cuHTese Oesika. YcioBuA 6uocuHTesa 6enka. KogupoBaHue aMuHO-
Kucyaor. Ponbs pubocom B GumocmHTE3e OesIKa.

CospemeHHble npedcmasgienus 0 cmpoeHuu zenog. Opranusanus
reHOMa y IPOKApPUOT U dYKApUOT. Perynsanmsa akKTUBHOCTU TeHOB
y npokapuot. 'unoresa onepona (®. Kaxkob, K. Mauno). Moaexy-
JAPHBLe MEXAHU3MbL IKCNPECCUU 2eH08 Y dykapuom. Poav xpoma-
muHa 6 pezyaiayuu pabomol zeno6. Peryndanusa oOMeHHBIX IPOIEC-
COB B KJIeTKe. Ky1eTOUHBINI roMeocTas.

Bupycsl — HeKJieTOuHBIE (DOPMBI JKU3HU U OOJIUTAaTHBIE ITapasu-
Tbl. CTpOEHMEe IPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaK-
TepuodaroB. JRusneHnHblil uyukxka JITHK-codepiucawux eupycos,
PHE-codepicawux supycos, baxmepuogazos. Obpamuas mpamc-
Kpunyus, peéepmasa, uLmezpasa.

Bupycubie 3abosieBaHUA UeIOBeKa, KUBOTHBIX, DPACTEHUH.
CIINI, COVID-19, conmmanbHble U MeIUIIMHCKNTE ITPOOJIEeMBI.

Buoungopmamuka: unmezpayus U aHaLU3 60LbULUX MACCUB0E
( «bigdata» ) cmpykmypHbLx 6uonozuieckux 0arnHbvlx. HanHomex-
Hosozuu 6 Ouonozuu u meduyuHe. IIpozpammupyemvie GYHKYUU
b6earos. Cnocobvl docmasKu jexapcme.

HdemoncTpamun

IToptpetsi: H. K. Koabmos, . 1. IBaHOBCKMUIA.

Tabauiel 1 cxeMbl: «BuocuHTe3 Oeaka», «I'eHeTUUECKHUI KO »,
«Bupycer», «BakTepuodarm».

JlabopaTopHbIe M MpaKTUYEeCKHUEe PadoThI

IIpakTuueckasa pab6ora «Cosmanue MOAeJIU BUPYCa».

Tema 8. JKu3HeHHBIT HUKI KiIeTKU (6 1)

KeTouHbIi TUKJI, ero mepuoAbl 1 peryaanusa. Marepdasa u Mu-
T03. OCOGEHHOCTH IIPOIECCOB, MPOTeKaIuX B nuTepdase. ITogro-
TOBKA KJETKW K JejeHuio. IIpecuHTeTMUecKU# (IIOCTMHUTOTHYE-
CKUIT), CHHTETUYECKUN ¥ MOCTCUHTETUYECKUN (IPEMUTOTUUECKUIT)
nmepuoabl nHTEP(dasbI.

Marpuunsbiii cuated JHK — pennukanusa. IIpuHImner penan-
ramuu [JTHK: KoMIIeMeHTapHOCTh, IIOJYKOHCEPBATUBHBIN CUHTES,
aHTUOapaaiaeabHoCcTh. Mexanuam pemnukanuu [JTHK. Xpomocomsbl.
Crpoenune xpomocoM. Tesomephbl 1 TesioMepasa. X POMOCOMHBIN Ha-
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00p KJeTKM — KapuoTuil. [[UIJIOMAHBIA M TaIlJOUAHBIN HabOPbBI
xpomocoM. I'omosioruuHabie XpoMocoMbI. I1oJI0BBIe XPOMOCOMBEI.

Henenue KjaeTkKm — MuTo3. CTagmyu MUTO3a U TPOUCKOAAIIUE
B HuX mnporeccbl. Tumbl MmuTosa. Kapuokuues u MUTOKuHEe3. Buo-
JIOTUYEeCKOe 3HAYeHNe MUTO3a.

Perynanua MuUTOTHYECKOTO MUKJIa KJETKH. [I[porpaMmMupyemas
KJIETOYHAsA Tubeyib — aIloITo3.

Kiaerounoe saapo, XpoMocoMbl, (hYHKIIMOHAJIbHAS reHOMuKa. Me-
XaHu3mvl npoaupepayuu, Oup@epeHyuposku, CmapeHus u subeau
Kaemok. «Jupposas kaemka» — OuOUHPoOpMamuyecKue moodenru
QYHKUYUOHUPOBAHUA KLEMKU.

HdemoncTpanuu

Tabauibl u cxeMmbl: «/HKU3HEHHBIA UK KJIETKU», «MuHTos»,
«Crpoenmne xpomocom», «Pemnukamua JHK».

O6opymoBaHMe: CBETOBOM MUKPOCKOII; MHKpompenaparsl: «Mmn-
TO3 B KJIETKaX KOPEeIIKa JyKa».

JlaGopaTopHbIe M MpaKTUYeCKHe PadOoThI

1. IabopaTtopuaa pabora «M3yueHue XpoMOCOM Ha To-
TOBBIX MUKpOIIpemapaTax».

2.JlabopaTtopuasa pabora «HabaiomeHue MuUTO3a B KJIET-
KaX KOHUMKA KOPeIKa JyKa (Ha TOTOBBIX MHKpoOIIpermapaTrax)».

Tema 9. Ctpoenue n pyHKmuu opranusmos (17 u)

Buosornueckoe pasHooOpasume opraHu3dMoB. OIHOKJIETOUYHBIE,
KOJIOHWAJIbHbI€, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCO0EeHHOCTH CTPOEHUS U KU3HEAESATEJIbHOCTU OJHOKJIETOUHBIX
opraumsMoB. BaxTepuu, apxeu, OOHOKJIETOUHbIE I'PUOBI, OJHOKJIE-
TOYHBIE BOJOPOCJIN, APYTUe MPOTUCThI. KosloHuaIbHbIe OPraHU3MHBI.

BsaumocBs3b uacTeit MHOTOKJIETOUHOTO opranusma. TKaHu, opra-
HBI U cucTeMbl opranoB. OpraHusMm Kak enmHoe IeJsoe. [omeocTas.

Trauu pacreHuii. TUIIBI pacTUTEIbLHBIX TKAaHei: 00pasoBaTeb-
Hasi, IOKPOBHAasA, IPOBOAAIIAs, OCHOBHAA, MexaHnudyeckasa. OcobeH-
HOCTH CTPOeHUA, PYHKIIUN M PACIOJOKEHUS TKaHel B opraHax
pacreHuii.

TKaHU KUBOTHBIX W YesioBeKa. THUIIbI 'KUBOTHBIX TKAHEM: dIU-
TeJuaabHAas, COeIUHUTEJIbHAsS, MbIIIeYHas, HepBHas. OcobeHHO-
CTU CTPOeHUs, PYHKIIUN U PaCIIONIOKEeHUS TKaHel B opraHaxX KIu-
BOTHBIX U YeJIOBEKa.

Opranbl. BereraTuBHBIE U TeHepaTUBHbIE OpraHbl pacTenuii. Op-
raHbl ¥ CUCTEMbI OPraHOB KMBOTHBIX U UesioBeKa. PYyHKIIUU opra-
HOB U CHCTE€M OPT'aHOB.
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Omopa Tena opranusmoB. Kapkac pacrenuii. CKeJeTbl OJHOKJIE-
TOYHBIX Y MHOIOKJIETOUHBIX XUBOTHBIX. HapysKHBIT ¥ BHYTPEH-
HUu ckejger. CTpoeHNEe U TUMIBI COeQUHEHUS KOCTeI.

IBu:KeHmne opraHms3MoB. [[BuiKeHUe OJHOKJIETOUHBIX OPTaHU3-
MOB: amMébougHOe, YKI'YTUKOBOE, peCHUUYHOe. [[BUKeHue MHOTOKJIe-
TOYHBIX PACTEHUII: TPONIM3MBI U HAaCTUU. [[BUIKEHNEe MHOTOKJIETOU-
HBIX JKMBOTHBIX ¥ UeJIOBeKa: MbIIlleuHasa cucrema. PedJiekc.
CkeJjleTHBIE MBIMIILI 1 UX pabora.

ITurtanue opranuamoB. IlorjoIllieHWe BOIBLI, YIVIEKMCJIOTO Ta3a
¥ MUHEPaJbHBIX BeIeCTB pacTeHUusAMU. llurtamme KUBOTHBIX.
BryTpumnosocTHOe 1 BHYTPUKJIETOUHOE ITUIlleBapenue. [lutTanue mo-
3BOHOUYHBIX KUBOTHBIX. OTHesabl MMUIEBAPUTENBHOrO TpakTa. Ilu-
meBapuTeabHbIe Kejesbl. [luieBapuTeabHas cucTeMa uejioBeKa.

Hpixanue opraHu3moB. [lpixaHue pacteHuii. [[pIxaHue KUBOT-
HBIX. [uddysusa rasos uepes MOBEPXHOCTH KJIeTKU. KoyKHOe abIxa-
Hue. [[pIxaTelbHas MIOBEPXHOCTD. yabepHoe U JIETOUHOE IbIXaHue.
JbIxaHne TO3BOHOUHBLIX JKUBOTHBIX UM UeJIOBEKA. OBOJIIOIIMOHHOE
YCJIOJKHEHNEe CTPOEHUs JETKWX ITO3BOHOUHBIX KWBOTHBIX. J[bIXa-
TeJIbHAA CHUCTeEMa 4dYejoBeKa. MexaHU3M BEHTUJIAIUU JETKUX
y IOTHUIl ¥ MJEKOnuTamInux. Peryasanus geixanusi. [[pixaTeabHble
00'BEMBI.

TpaHCIIOPT BeIeCTB y OPraHu3MOB. TpaHCIOPTHRIE CUCTEMBI pac-
Teunii. TpaHCOOPT BeIeCTB y KUBOTHBIX. KpoBeHOCHas cucTeMa
u eé opranbl. KpoBeHOoCHasI cucTeMa IMMO3BOHOUHBIX JKMBOTHBIX U Ue-
aoBeka. Cepzlle, KPOBEHOCHBIE COCYABI U KPOBh. Kpyru KpoBoobpa-
IMIeHUsI. JBOJIIOIIMOHHBIE YCJIOMKHEHUsSI CTPOEHUsI KPOBEHOCHOM CU-
CTeMbI II03BOHOUHLIX JKMBOTHBIX. PaboTa cepaiia 1 €€ perysisaiius.

Brigenenune y opranusmoB. Beimesenue y pacternuii. BeigeaeHue
y kuBoTHbIX. CoKpaTuresbHble Bakyoau. Opradbl BbIIeJIEHUS.
dunbTpanusa, ceKkpernusa U o0paTHOe BcachblBaHME KaK MeXaHU3MbI
paboThl OpraHoB BbiAedeHUA. CBA3H IIOJOCTU TeJia ¢ KPOBEHOCHOM
U BBIAEJIUTENbHOII cucTeMaMi. BbIejleHre Y IIO3BOHOUYHBIX JKIU-
BOTHBIX U YesioBeka. [louku. CTpoeHune u PpyHKIIMOHUPOBAHUE Hed-
poua. OO6pa3oBaHUEe MOUYM y YeJIOBEKA.

3aiuTra y OpraHnu3MoB. 3all[uTa Y OLHOKJIETOUHBIX OPraHKi3MOB.
Cmopsl 6aKTepUil U IIMCTHI IPOCTEHINNX. SallUTa ¥ MHOTOKJIETOU-
HBIX pacteHuii. Kyrukysna. CpeacrBa HmacCUBHOII M XUMHNYECKOM
3amuThl. PUTOHIIUBI.

3aiura y MHOTOKJIETOUHBIX KUBOTHBIX. IIOKPOBBI U UX IIPOU3-
BOAHBIE. 3aIlllUTa OoOpraHu3Ma OoT OoJiedHel. IMMyHHas cucremMa ue-
JoBeka. KIeTOuHBIA M T'yMOPAJbHBII MMMYHHUTET. BPOKIEHHBINA
U IPHUOOPETEHHBIN cIeMu(PUUecCKUT UMMYHUTET. Teopusa KJIOHAIb-
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HO-ceseKkTuBHOTO mMmMmyHHuTeTa (II. 9paux, @. M. Beprer, C. Toue-
rasa). BocmasurenbHbIe OTBETHI OPraHM3MOB. POJIb BPOXKAEHHOTO
UMMYHHUTETa B PA3BUTUN CUCTEMHBIX 3a00JIeBaHUA.

PasapaxuMocTh 1 peryaanusd y OpraHu3MoB. PasapakuMocThb
Y OMHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. PasapakuMoCThb 1 pery-
aANUA Y pacTeHuil. PocToBbIe BelllecTBa U UX 3HAUEHUE.

HepBHas cucrema u pedIeKTOpPHAS PETYIANUS Y KUBOTHBIX.
HepsBHuas cucrema 1 e€ oTaebl. IBOJIOIMMOHHOE YCIOKHEHNE CTPO-
€HUs HEPBHOW CUCTEeMBbI y KUBOTHBIX. OTAesbl TOJIOBHOTO MO3Ta
TO3BOHOYHBIX KUBOTHBIX. Pediekc u pedekTopHasa nyra. bBesyc-
JIOBHBIE U YCJOBHBIE pPedQIeKChI.

T'ymopanbHasas peryaAnua U SHIOKPUHHASA CHUCTEMa KUBOTHBIX
u desioBeKa. JKejie3bl 9HIZOKPUHHOM CUCTEMbBI 1 UX TOPMOHBI. [leii-
CTBHEe TOPMOHOB. B3aumMoCBsI3h HEPBHOW U SHIOKPUHHON CHCTEM.
T'unoramamo-runogusapHas cucrema.

JemoucTpanun

ITopTper: W. II. I1aBioB.

Tabauibl 1 cxeMbl: «OTHOKJIETOUHBIE BOAOPOCIN», « MHOTOKJIE-
TOYHBIE BoOAoOpocam», «Bakrepum», «IIpocreiimue», «Opraus:
IIBETKOBBIX pacTeHuii», «CucTeMbl OPraHOB ITO3BOHOUYHBIX JKUBOT-
HBIX», «BHyYTpeHHee CTpoeHNEe HACEeKOMBIX», «TKaHU pacTeHUM»,
«KopueBrie cucremsbi», «CTtpoenue crebida», «CTpoeHUEe JUCTOBOMN
mIacTUHKU», «TKaHu KUBOTHBIX», «CKejger uendoBexa», «Iluime-
BapureJbHasA cucremMa», «KpoBeHocHasa cucrema», «JlpIxaTeabHasa
cucrema», «HepBuasa cucrema», «Koxka», «MblllleuHass cucremar,
«BopigenuTenbHaA cucTeMay, «JHAOKPUHHAS cucTeMa», «CTpoeHme
MBIIIIIBI», « AMMyHUTET», « KuimeunomosiocTHbIe», «Cxema muTa-
HUA pacTeHUi», «KpoBeHOCHBIE CHCTEMBI ITOBBOHOUHBIX JKUBOT-
HBIX», «CTpoeHue runpni», «CTpoeHme miamapum», «BHyTpeHHee
CTPOEeHUE [TOKIEBOT0 UuepBA», «HepBHasa cucrema peid», « HepBHaa
cucreMa JATYHIKU», «HepBHas cucreMa IPECMBLIKAIOIIUXCI»,
«HepBHuaa cucrema nrui», « HepBHasa cucremMa MIEKOIUTAIOMIUX »,
«HepBHaa cucrema uegoBeka», «Pedierc».

O6opymoBaHMe: CBETOBOM MWKPOCKON; MUKPOIIPerapaThl OJHO-
KJIETOUHBIX OPTraHM3MOB; MUKpOIIperapaThl TKaHell; PaKOBUHBI
MOJIJIIOCKOB; KOJIJIEKITUU HACEKOMBIX, UTVIOKOXKUX; KUBBIE 9K3EM-
IJIAPHI KOMHATHBIX pAcTeHuii; repbapuu pacTeHUil PasHBIX OTIae-
JIOB; BJa'KHBbIe TpemapaThbl JKUBOTHBIX; CKeEJIeThl ITO3BOHOUHBIX;
KOJJIEKITUY 0E€CIIO3BOHOYHBIX KUBOTHBIX; CKEJIET UeJOBeKa; 000py-
JOBaHUE IS JEeMOHCTPAIIMYM TTOUYBEHHOTO M BO3AYIITHOTO HTUTAHUS
pacTenuii, pacienjeHnsa KpaxMajia u 0eJIKOB HoJ JeficTBueM dep-
MEHTOB; 000pyIOBaHUE NJA JeMOHCTPAIIUU OIBITOB II0 M3MEPEHUIO
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JKMBHEHHOM €MKOCTU JIETKUX, MEeXaHU3Ma IbIXATEeNbHBIX IBUKE-
HUM; MOAEJU I'OJIOBHOTO MO3ra PasjNUYHBIX KUBOTHBIX.
JlabopaTopHbIe M MpPaKTUYEeCKHUEe PadoThI
1. TabopaTopHasa pabora «l3yueHue TKaHell paCTeHU» .
2. JlabopaTtopuasa pabora «layueHme TKaHel KUBOT-
HBIX».
3. JIabopaTtopuasa pabora «l3yueHre opraHoB IIBETKOBOI'O
pacTeHusI» .

Tema 10. PazmHo:xeHUe U pa3BUTHE OPraHU3MOB (8 u)

@DopMBI PAa3MHOMKEHUA OPTaHMU3MOB: OecIoioe (BKJIOUadA Berera-
TUBHOE) U IOJI0BOe. Buabl 6ecmosioro pa3MHOMKEHUA: MOYKOBaHUE,
CHOpynAIus, (h)parMeHTaIAa, KJIOHNPOBAHNE.

ITonoBoe pasmuo:keHme. IloioBBIE KIETKM, Mam raMmeTbl. Meios.
Craguu metiosa. IloBeneHue xpomocom B Mmeiiose. Kpoccunrosep. bro-
JIorudecKuil CMBICJI Melio3a 1 II0JIOBOrO IIpolecca. Melios u ero mecTo
B JKU3HEHHOM ITUKJIE€ OPTaHU3MOB.

ITpenzapogreimieBoe pasdButue. 'amerorenes y sKUBOTHBIX. 11010~
BbIe JKeJie3bl. OOpas3oBaHUe U Pa3BUTHE IIOJOBBIX KJeTOoK. Criepma-
ToreHes u ooreHes. CTpoeHNEe MOJOBBIX KJIETOK.

OnogoTBOpeHe U SMOPUOHAILHOE PasBUTUE KUBOTHBIX. CIio-
CcOOBI OILJIOOTBOPEHUA: HapPysKHOE, BHyTpeHHee. IlapTeHOTeHes.

NunuBunyanbHOoe pasBUTHE OPraHM3MOB (OHTOTeHEe3). IMOPUO-
Jorus — HayKa O Pa3BUTUU OPraHuU3MOB. Mopgozene3 — o0Ha U3
21a68HbLX npobaem ambpuonozul. Konuenuyus mopgozenos u mode-
au mopgozenesa. Craguu smMOproreHesa »KUBOTHBIX (Ha IIpuMepe
aarymiku). [pobaenue. Tunsl apobieHus. /JemepmuHuposarHHOe
u HedepMmuHuposaHHoe Opobaerue. Bracryia, Tunsel 6aactyii. Oco-
OeHHOCTU APOOJIEHUS MJIEKONMUTAIONINX. SapOABIIeBble JUCTKU
(racTpyndamnusa). 3akjJagKa OpPraHOB M TKaHell M3 3apPOJbIIIEeBbIX
JUCTKOB. B3amMHOe BiIMAHUE yacTeil pa3BUBAIOIIETOCA 3apPOAbIIIa
(smOpuoHaNbHAA MHAYKIINA). 3aKJagKa IJIaHa CTPOEHUS JKUBOT-
HOTO KaK pe3yJbTaT HepapXUUYecKUX B3aMMOJENCTBUI reHoB. Biu-
sAHUe Ha SMOPUOHAJIBHOE Pa3BUTHUE PA3IUUYHBIX (haKTOPOB OKPYIKa-
IOIel cpeabl.

Poct m pasBuTume KUBOTHBIX. IloCToMOpPHMOHANBHBINA II€PUOL.
IIpsamoe 1 HenpsaMmoe pasBuTue. Passutue ¢ MmeraMopdo3oM y 6eciro-
3BOHOUYHBIX U IIOBBOHOYHBIX JKUBOTHBIX. Brosornueckoe sHaueHue
OPAMOro U HEIIPSIMOT'0 Pa3sBUTHUA, UX PACIIPOCTPAHEHNEe B IPUPOe.
Tunel pocra KUBOTHBIX. PAKTOPHI PEryJISIIUN POCTA KUBOTHBIX
u yesoBeka. CTagnuy MOCTAIMOPUOHAJIBHOIO PA3BUTUS Y JKUBOTHBIX
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u uenoBeka. Ilepuonbl oHTOreHesa uesoBeka. CrapeHue U CMEPTh
KaK 0MoJoruuecKue IIpoIlecchl.

PasmHokeHUe U pasBuTue pacteHmii. lameTropuT u CIopo@ur.
Meiios B ;KU3HEeHHOM I[UKJIe pacTeHuii. O6pasoBaHUe CIIOP B IIPO-
mecce merosa. 'amerorenes y pacrenuii. OmIogoTBOpeHUe U pas-
BUTHE PACTUTEJIbHBIX OPraHmsMoB. J[[BOMHOE OIJIOLOTBOpPEHUE
Yy IIBETKOBBIX pacTeHuii. OOpaszoBaHMe U Pa3BUTHE CEMEHMU.

MexaHU3MBI PETYJIAIIUYA OHTOTeHEe3a y PACTeHUI U KUBOTHBIX.

HemoucTpanun

IToprpersi: C. I. HaBammuu, X. Illnemas.

Tabauibl 1 cxeMbl: « BereraTuBHOe pasMHOMKeHUEe», «Tuinl 6ec-
IOJIOTO Pa3MHOMKeHUuA», «PasMHOMKeHUe XJIaMUIOMOHAIbI», «Pas-
MHOJKeHIe 9BIVIeHbI», «PasMHOMKeHue rufpbl», «Meiiod», «XpoMo-
coMbl», «I'ameTorenes», «CTpoeHune SUIEeKJIETKHN U CIIEPMaTO30U1a» ,
«OcHOBHBIE CTAAUU OHTOTeHe3a», «IIpamMoe u HelIpsiMoe Pa3BUTHE» ,
«PasButme maiickoro Kyka», «PasButue capanum», «PasBurue
JATYIIKU», «][BOHOE OILIOMOTBOPEHNE Y IIBETKOBBLIX PACTEHUM»,
«Crpoenne ceMsH ONHOMOJNBHBIX W [OBYIAOJBHBIX PACTEHUH»,
«Ku3HeHHbIHI ITUKJ MOPCKOI KamyCTbl», «iKM3HEHHBIH ITUKJI
Mxa», «KU3HEeHHBIN IIUKJ IaloOpPOTHUKA», «yHKM3HEeHHBIH ITUKJI
COCHBI».

O6opynoBaHMe: CBETOBOII MUKPOCKON; MHUKPOIIPpenmapaThl sSuIe-
KJIETOK U CIIEPMAaTO30UJ0B; MOAEeNb «I[UKJ pasBUTUA JIATYIIKU».

JlaGopaTopHbIe M MpaKTUYeCKHe PadOThI

1. IabopaTtopHasa pabora «V3yueHue CTPOEHHUSA IIOJIO-
BBIX KJIETOK HA T'OTOBBIX MHUKPOIIperapaTax».

2. llpakTuueckasa pabora «BblgBieHre IPU3HAKOB CXO/-
CTBa 3apOABIIIeil TTO3BOHOYHBIX JKUBOTHBIX» .

3. JIabopaTtopuasa pabora «CrpoeHne opraiHos pasMHO-
JKeHUS BBICIIUX PACTEHUH».

Tema 11. TeHeTuka — HayKa O HACJEICTBEHHOCTH U M3MEHYH-
BOCTH OPTraHU3MOB (2 1)

HWcropus cTaHOBJIEHUSA U PasBUTHS M'eHeTHKU KaK HayKu. Pabo-
7ol I. Mengnensa, I. [le ©pusa, T. Moprana. Poab oTeuecTBEeHHBIX
yuéHbIX B pasButuu reHetuku. Padorsr H. K. Koasmiosa, H. 1. Ba-
BuaoBa, A. H. Bemosepckoro, I. [I. Kapneuenko, 0. A. ®uaumn-
uyeHko, H. B. TumodeeBa-Pecosckoro.

OcHOBHBIE T'eHeTUUYeCKUe IMOHATUS W CUMBOJBLI. ['OMOJIOTHYHbIE
XPOMOCOMEI, aJljIeibHbIe TeHbI, aJbTepHAaTUBHBIE TPU3HAKU, JOMU-
HAHTHBIA W PEIECCUBHBIN IIPM3HAK, IOMO3UIOTa, I'eTEPO3UTOTA,
yycTasd JUHUA, TMOPUALI, reHoTul, (peHoTun. OCHOBHBIE METOIbI
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TeHEeTUKU: TUOPUIOJIOTUUECKUN, I[UTOJOTUYECKUHN, MOJEKYJIAP-
HO-T€HEeTHUYECKUIi.

JdemoucTpanun

IToptpersi: I'. Mengenn, I'. [le @pus, T. Moprau, H. K. KoabI11os,
H. 1. BaBumnos, A. H. Benosepckuii, I'. I[. Kapmneuenko, }O. A. ®u-
aumrueHko, H. B. Tumodees-PecoBckuii.

Tabaunbl 1 cxeMmbl: «MeTonbl TeHeTUKU», «CxXeMbl CKpeluBa-
HUA» .

JlaGopaTopHbie M MpaKTUYeCKHe PadoThI

JIJabopaTtopHaa paboTa «J/[po3oduia Kak 00HLEKT reHeTH-
YeCKHUX MCCJIeJOBAHUII» .

Tema 12. 3akoHOMepHOCTH HacjeacTBeHHOCTH (10 u)

Mownorubpunuoe ckpemniuBauue. IlepBbiii 3akoH MeHgens — 3a-
KOH eInHOOOpasusa ruOpUI0B IIePBOTO IMTOKoJeHusa. [IpaBuio gomu-
HUpOBaHUA. Bropoii 3akoH MeHae /i1 — 3aKOH pacIeIlIeHUsa IIPu-
3HaKOB. I{uToornuecKue OCHOBLI MOHOTUOPUIHOTO CKPEIIMBAHUS.
T'mnoresa ymMcTOTHI TAMET.

Ananusupymiiee ckpeliuBanue. [IpoMeKyTOUHBIN XapaxKTep
HacJeqoBaHHusA. PacIiernjieHre IPU3HAKOB IIPY HETIOJHOM JTOMUHU-
poBaHuM.

Hurubpunmoe ckpemniuBanue. Tperuit 3akon MeHmena — 3aKOH
He3aBUCUMOTO HacJIefJOBaHUS IPU3HAKOB. LlMToIOTMUYEeCKNe OCHO-
BbI JUTUOPUIHOTO CKPEeIUBaHUA.

CuenseHHoe HacjgemoBaHue npudHakoB. Paborwsr T. Moprasa.
CienjieHHOe HacJiefOBaHUe TeHOB, HAPYIIIeHUe CIeNJeHUa MeK-
oy reHaMu. XpPoOMOCOMHAs TEOPUsA HACJIEICTBEHHOCTH.

T'emeruka moma. XpPOMOCOMHBIA MeXaHU3M OIIpeaesieHns IoJia.
AyTOoCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIH U TeTeporaMeT-
HBIN moJ1. ['eHeTHUUeCKAasI CTPYKTYpAa IIOJOBBIX XpomMocoM. Hacemo-
BaHNe IPU3HAKOB, CIIEILJIEHHBIX C IIOJIOM.

T'emoTun kak mesiocTHas cucrema. llmefiorponuda — MHOMKe-
CTBeHHOe JelicTBue reHa. MHOXeCTBeHHBIN ajjen3M. Bzanmongeii-
CTBUE HeaJlIeJbHBIX reHOB. KoMiuiemenTapHocTh. duucrtas. Ilomu-
Mepus.

TermeTnuecKuii KOHTPOJIb PA3BUTUA PACTEHUM, JKUBOTHBIX U Ue-
JIOBEKAa, a TaKiKe (DU3UOJIOTUUYECKUX IIPOIIeCCOB, ITOBEIeHnsA U KOr-
HUTUBHBIX (QPYHKIUN. ['eHeTMuecKue MexXaHU3MBI CHMOMOTreHesa,
MeXaHU3MbI B3AUMOJEMCTBUA «XO3AUH — IAPasUT» U «XO3AUH —
MHUKpoOmOM». ['eHeTUUECKMe acIeKThl KOHTPOJIA U U3MEHeHUA Ha-
caencTBeHHON mHGOPMAIINY B IIOKOJEHUAX KJIETOK U OPTaHU3MOB.
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HemoucTpanun

IToptpersi: I. Mennens, T. Moprasu.

Tabaunbl u cxembl: «IlepBbIfi M BTOpOIl 3akoHBI MeHzaeas»,
«Tpetuii 3arkoH MeHpena», «AHaIu3UpyIoIllee CKPEIIUBAHUE»,
«Hemonuoe momuHHpoBaHUe», «CllellJIeHHOe HacJeJOoBaHHUE IIPU-
3HaKOB y aAposoduabl», «['eHeTukra mosa», «Kapuorum yesoBekar,
«Kapuotun aposoduabi», «Kapumorun oTunsl», « MHOKECTBEeHHBIH
aJIeansM», «B3amMomericTBre TeHOB» .

Ob6opynoBaHue: MOJEJb AJA JeMOHCTPAIl 3aKOHOB equH000pa-
3uA TUOpPUAOB IIEPBOrO IIOKOJIEHUS U DPacIlellyIeHUs IPU3HAKOB;
MOIeNb I OeMOHCTPalliy 3aKOHA HE3aBUCUMOTO HacJedOBaHUA
OPU3HAKOB; MOJEeJb IJs NEeMOHCTPAIIUU CIIEIIJIEHHOTO HacJeIoBa-
HUA IIPUBHAKOB; CBETOBOM MUKPOCKOII, MUKpoIpemnapar: «Iposo-
puia».

JlaGopaTopHble M MpaKTUYeCKHe PadOoThI

1. IIpakTuueckaa pabora «l3yueHue pe3yabTaTOB MO-
HOTUOPUIHOTO CKPEIUBAHUA Y APO30MUILI» .

2. llpakTuueckasa pabora «lVsyuenue pesyabTaTOB OU-
TUOPUAHOTO CKPEIUBAHUA Y APO30(MIUILI».

Tema 13. 3akoHOMEpPHOCTH U3MeHUYUBOCTH (6 u)

BzaumogeiicTBue reHoTUna M cpeabl IPU (pOpMUPOBAHUU (PEHO-
Tuna. 3MeHYMBOCThL NPU3HAKOB. KauecTBeHHbIe M KOJUUYECTBEH-
Hble TpPU3HAKU. BUILI M3MEHUMBOCTHW: HeHAacJeICTBEHHas U Ha-
cJencTBEeHHAA.

MogudurkanmnoHHas U3MEeHUUMBOCTh. PoJb cpeabl B (popMupoBa-
HUN MOAU(GUKAIIMOHHON m3MeHunBocTu. HopMa peakiiuu mpusHa-
Ka. BapumanuonHbI pag u BapuanuonHasa KpuBad (B. MoranHcen).
CpoiicTBa MOAU(PUKAIMOHHON M3MEHUYNBOCTH!.

TenmoTununueckass naMeHUYnBOCTL. CBOMCTBA T€HOTUIINYECKOMN M3-
MEHUYUBOCTU. BUABI TeHOTUIINYECKOII N3MEHUNBOCTH: KOMOMHATHB-
Hasg, MyTallioOHHAI.

KoMmOuHaTnBHAA M3MEHUNBOCTL. Meiio3 U II0JIOBOU IIPOIEeCC —
OCHOBA KOMOMHATUBHOU M3MEHUYUBOCTU. POJIb KOMOMHATUBHOMN W3-
MEHUYUBOCTU B CO3JaHUU T'eHETUYECKOIr0 PAa3HOOOpasusa B IIpeaeiax
OHOTO BUIA.

MyranmonHas m3SMeHUYUBOCTh. BUAbI MyTanuii: TeHHBIE, XPOMO-
coMHBbIe, TeHOMHBIe. CIOHTAHHBIE W WHIAYIIMPOBAHHBIE MYTaIllUU.
Snepuble 1 muTomaasMaTudeckue myranuu. ComaTuuyecKue M mo-
JOBBbIe MyTanuu. [I[puYmrHBl BOSHUKHOBEHUSA MyTaluii. MyTareHbl
¥ UX BJINUAHWE Ha OPraHuU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
mpoiiecca. 3aKOH T'OMOJIOTHUYECKUX PSAAO0B B HACJIEACTBEHHOU W3-
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menumBocTu (H. V. BaBusioB). BHesanepHas M3MeHUMBOCTL U Ha-
CJIeICTBEHHOCTb.

dnuzeHeMUKa U 3NUZEHOMUKA, PONb dNUZeHEeMULeCKUX (aKmo-
Ppo6 6 Haced08aAHUU U USMEHUUBOCMU PEeHOMUNUYECKUX NPUSHA-
K08 I 0p2aHU3MO8.

HdemoncTpamuu

IToptpetst: I. Ile ®pus, B. Uorauucen, H. 1I. BaBuios.

Tabauibl 1 cxemMbl: «Buabl usMeHUMBOCTH», « MOAMMPUKAITINOH-
Has U3MEHUYUBOCTh», « KoOMOMHATUBHAA N3MEHUNBOCTEL» , « Meiios»,
«OnnomorBopenue», «leHeTmueckue 3abojieBaHUA UeJOBEKa»,
«Bugbr myranuiis.

O6GopynoBanue: *KUBble U repbapHbIe 9K3eMILIAPHI KOMHATHBIX
pacreunii; pucyHKu (pororpadun) JKUBOTHBIX C PASIUUYHBIMU BU-
JaMU U3MEHUYUBOCTHU.

JlaGopaTopHbie U MpaKTUYeCKHe PadoThI

1. IabopaTtopHaa pabora «HcciaemoBanue 3aKOHOMEPHO-
creii MOAM(pUKAITMOHHONE N3MEeHUYNBOCTU. IlocTpoeHe BapuaIIOH-
HOTO psAJia U BapUallMOHHON KPUBOM».

2. llpakTuueckasa pabora «Myramuu y agpo3oduiasl (Ha
TOTOBBLIX MUKpPOIIperaparax)».

Tema 14. 'eneTuxa uesoBera (3 u)

Kapuorun uensoBeka. MesxkayHapoaHas IIporpaMMa HCCJIeqoBa-
HUA TeHoMAa uejioBeKa. MeTonbl N3YUeHUs TeHeTUKU YeJIoBeKa: re-
HeaJIOTUYeCKUnii, OJIM3HEIOBhI, [IUTOTeHeTUUYECKNIl, TOMYJIAIIOH-
HO-CTATUCTUUYECKUII, MOJEKyJsapHo-TeHeTnuecKkuii. CoBpeMeHHOe
ompeeseHe TeHOTHUIIA: IIOJHOTEeHOMHEOE CeKBeHUPOBaHMe, TeHOTU -
nupoBaHUE, B TOM yucJie ¢ momoIlnbsio III[P-ananmusa. HacaencrBen-
HbIe 3a00JIeBaHUA UesioBeKa. [eHHbIe 1 XPOMOCOMHBIE 0OJIe3HU Ue-
JoBeKa. DBoJyiedaHM ¢ HaACJIeICTBEHHOW NIpPenpacIlioIOKeHHOCTHIO.
3HaueHre MeIUIINHCKON INeHeTUKU B IIPEeJOTBPAINeHNU U JIeUeHUN
reHeTHYeCKUX 3a00JeBaHUM uesoBeKa. MequKo-TeHeTnYecKoe KOH-
cysabTupoBaHue. CTBOJIOBbIe KJIETKU. [lOHATHE «TeHETUYECKOTO
rpys3a». OTUUYeCKHe acIIeKThI MCCJIeJOBAaHUI B 00JIaCTH PeIaKTUPO-
BaHUA I'eHOMAa M CTBOJIOBBIX KJIETOK.

Termernueckue (haKTOPHI MOBBIMNIEHHON UYyBCTBUTEJIBLHOCTU YeJIO-
BeKa K pu3UUYecKOMYy U XUMHUUYECKOMY 3arpA3HEeHNIO0 OKPYIKAIoIeil
cpenbl. 'eHeTnueckas IpeapacIiIoiosKeHHOCTh UeJoBeKa K IIaTOJIO-
TUAM.

JdemMmoHCcTpanuu

Tabauner u cxembl: « Kapuorun desmoBexka», «MeToabl n3yUeHUs
TeHeTUKHU UejoBeKa», «['eHeTnuecKue 3a00/IeBAHUS YeJIOBEKa».
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JlaGopaTopHbIe U MPAaKTUYECKHE PAadOTHhI
ITpakTuueckaa pabora «CocraBieHue M aHAJIU3 POJOC-
JIOBHOM » .

Tema 15. Cemexuust opraunsmos (4 u)

HomecTuKanus u ceJeKInud. 3aposKIeHre CeJeKIIUNNT U JOMECTH-
ranuu. Yuenue H. WM. BaBunoBa o IleHTpax IpPOUCXOMKIEHUS
u MHOroo0pasusa KyJIbTYPHBIX pacTeHuii. Poab cejleKniuu B cosnpa-
HHU COPTOB PaCTEHUU M IIOPOJ KMBOTHBIX. COpT, mMOpoaa, IIITaMM.
3aKO0H IOMOJIOTUYECKUX PAJOB B HACJIEACTBEHHON HN3MEHUYHBOCTU
H. /1. BaBuyoBa, ero sHaueHue AJd CEJeKI[MOHHON pabOoTHI.

MeToabl celeKIITMOHHON padboThl. VICKyCCTBEHHBIN O0TOOD: Macco-
BBIA WM UHAUBUAYAJIBHBIA. Imanv., KOMOUHAUUOHHOU cesleKuul.
HcnsiTanue mpousBoguTesieil mo motomMcTBy. OTOOp II0 reHoTUmy
C TOMOIINBIO OIeHKW (PeHOTUIIa IIOTOMCTBA M OTOOP IO T'€HOTHUILY
¢ momoIrbio anaausa JTHEK.

HVckyccTBeHHBIII MyTareHesd KakK MeETOJH CeJeKIIMOHHOII padoThI.
PaguanuoHHbI 1 XUMUYECKUN MyTareHes Kak MCTOUHUK MYyTaIli
Y KYJbTYPHBIX (popM opranmu3moB. Vcmoab3oBaHMe TeHOMHOTO pe-
JTaKTUPOBaHUA U MeTOn0B peKoMOuMHAHTHBIX JTHK nmasa momyueHus
WCXOJHOTO MaTepuaJja IJad CeJeKIIUU.

Ilonryuenue moOJIUILIONAOB. BHyTpuBUIOBasA TUOPUAMU3AIUA.
BauskopoacTBeHHOE CKpelluBaHue, nin nHOpuanur. HepoacTeeH-
HOe CKpeIlluBaHWe, WU ayTOPUAWHT. ['eTepo3uc M ero MPUUYUHBI.
Hcnonn3oBanue rereposuca B cejeknuu. OrmanénHasa rubpummusa-
nusa. I[Ipeogonenue 6ecraonmusa MeXBUAOBBIX rubpunoB. ocTuike-
HUS CeJIeKIIUU PACTEeHUI U JKUBOTHBIX. «3eNEHAS PeBOLIOUUSY.

CoxpaHeHre U H3yUeHNE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHUil U UX AUKUX POAWYEI AJIA CO3MAaHUA HOBBIX COPTOB U TU-
OpPUIOB CeIbCKOXO3ANCTBEHHBIX KYJIbTYp. H3yuenue, coxpaHernue
U ynpasjeHue zeHemuueCKUMU PecypCcami CesbCKOX03AUCmEeH-
HbLX U NPOMBLCTIOBBLY HUBOMHULX 68 UeNAX YAYLULeHUS cYyuLecmay-
owux U co30aHUsL HO8bLX NOpood, JUHUL U KPOCCO8, 8 MOM UUCJLe
C npumeHeHUueM COBPeMEeHHbLX Memod06 HAYYHbLX UCCAed08aAHUIL,
nepedosvix udeil U nepcneKmu8HbLX MexXHOL0ZUIL.

JlemoHCTpamuu

IToptpersi: H. 1. BaBunos, 1. B. Muuypwuwu, I'. [I. Kapmeuenko,
II. II. Jlykbaneuko, B. JI. Acraypos, H. Bopmoyr, . K. Bensaes.

Tabsunel u cxeMbl: «I[eHTPBI TPOUCXOKIEHUA U MHOrooo6pasusa
KYJbTYPHBIX paCTeHUii», «3aKOH T'OMOJIOTHMYECKHX PAJOB B Ha-
CJIEICTBEHHOI M3MEHUYMBOCTU», «MeTonbl ceneKkium», «OTmanéH-
Hasd rubpugusanusa», «MyTareHes».
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JlaGopaTopHbIe U MPAaKTUYECKHE PAadOTHhI

1. TabopaTopHasa pabora «HM3yueHue cCOPTOB KYJIBTYP-
HBIX paCTeHI/Iﬁ U IIopona AOMAIIHMWX KHUBOTHBIX».

2. JIabopaTopuasa pabora «l3yueHue MEeTOLOB CEeJIEKIIUNU
pacTeHUM» .

3. IIpakTuueckaa pabora «IIpmBuBKa pacTeHUI».

4. O9kcKypcusa «OcHOBHBIE METOABI U JOCTUIKEHUA CEJIEKI[UU
pacTteHuil M KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHI[UIO, ILJIEMEHHYIO
depmMy, COPTOUCIBITATENBHBINA YYaCTOK, B TEIJUYHOE XO3AUCTBO,
B J1a0OpaTOPUIO arpOyHUBEPCUTETA WJIM HAYYHOT'O IIEHTPA)».

Tema 16. BuorexHoJI0rUA M CHHTEeTHUYECKasdA Ouosiorus (4 u)

OO BEeKTHI, HCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE
U TKaHeBbIe KYJbTYPbI, MUKPOOPTAHU3MBI; UX XapaKTEePUCTUKA.
TpanunuoHHas OMOTEXHOJIOTUA: XJIeOoneueHre, I0JyIeHne KHCIIO0-
MOJIOUHBIX IPOAYKTOB, BUHOAeaAEe. MUKPOOMOIOTUYECKUIT CUHTES.
O0BeKTBl MUKPOOMOJOTUUEeCKUX TexHojgoruii. IIpousBomacTBo Gesr-
Ka, aMUHOKUCJIOT 1 BUTAMUHOB.

CosraHre TeXHOJIOTUI ¥ MHCTPYMEHTOB IleJieHaIIPaBJIeHHOTO U3~
MEeHEeHUs M KOHCTPYUPOBAHUS T'€HOMOB C I€JIbI0 IMOJYyUeHUA opra-
HU3MOB U HUX KOMIIOHEHTOB, COIEDPIKAINX He BCTPEUaIOI[Necs
B IPUPOJie OMOCUHTETUYECKUE IYTHU.

Knerounas uH:KeHepusi. MeToabl KyJIbTYpPhI KJIETOK WM TKaHeH
pacrenuii u KuUBOTHBIX. Kpmobaunku. Comaruueckas rudbpugmsa-
muAa W coMaTuyecKkuii smOpuoreHes. Vcmosb3oBaHUe TallJIOUI0B
B ceJeKIuU pacTeHuii. Ilosyuenue MOHOKJIOHANLbHbLX AGHMUMEJL.
HUcnonvzosanue MOHOKJOHANLbHBLX U NOJLUKAOHAAbLHLLX AHMUMEL
6 meduyune. VICKycCTBEHHOE OILJIOOTBOPeHME. PeKOHCTPYyKIMA
AUIEKJIETOK U KJIOHUPOBaHME KUBOTHBIX. MeTOo TpaHCIJIaHTAI[UNT
Anep KJIeToK. TexHosozuu 0300p06aeHUA, KYJAbMUBUPOBAHUS
U MUKPOKJOHAAbHOZO PA3IMHOMCEHUSL CeNbCKOX03AUCMEEHHbLX
KYyabmyp.

XpomocoMHasA W TreHHad HH)KeHepus. VICKyCCTBEHHBIUM CHUHTE3
rema u KoHcTpyupoBaHue pexombuHaHTHbBIXx [[HK. Cosdanue
mpaHczeHHbLX OpzaHu3mos. [IoCTHKeHUA U MePCHeKTUBBI XPOMO-
COMHO¥ ¥ TeHHOU MHIKeHepUU. OKOJIOTUUYECKUEe M ITHUUYECKUEe IIPOo-
6J1eMbI TEHHON WH)KEHEPUH.

Mepunuackue OuorexHonoruu. IlocmezeHomHas uyug@posas
meduyuHna. ITI[P-Ouaznocmurxa. MemabosioMHbLL AHAAU3, 2eHO-
UeHmpuiecKuil aHaiu3 nPpomeoma veno8exa 0 OUeHKU COCMmos-
Hus ezo 300posbs. Hcnoav3osanue cmeonogvlx kaemok. Tapzem-
Hass mepanus paxka. 3D-6uounicenepuss O0as  pas3pabomru
pyndamenmanbHblX 0CHO8 MEeOUUUHCKUX MEeXHOL02Ull, C030aHUs
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KOMNAEKCHbLX MKAHell coiemaHuem MmexHOoN0ZUlL mpéxmepHozo
buonpurnmunza u ckap@onrdunza 0ns peuleHus 3a0ay nepconaLu-
3UPOBAHHOIL MeOUUUHDL.

Co30aHue 6eKMOPHbBLX 6AKUUH C Uesbl0 obecneyeHus KOMOUHU-
posannoil 3auumst om 6036ydumeneit OPBH, ycmanogienue mo-
JeKYAAPHBbLX MeXAHU3IMO08 QYHKUUORUposarus PHK-codepicawjux
8UPYCO8, 6bL3bLEAIOUWLUX 0C000 OnachHvle 3a00/e6AHUA YeS06eKa
U HUBOMHDBLX.

HdemoHcTpamumn

Tabaunbl 1 cxeMmbl: «/cmmoib30BaHEe MUKPOOPTAaHU3MOB B IIPO-
MBIIIIJIEHHOM IIPOU3BOJACTBE», «KJileTouHaa mH:KeHepusa», «I'eHHada
UHXXEeHepUI» .

JlaGopaTopHbIe M MpaKTUYeCKUe pPadoThI

1. TabopaTopHasa pabora «lVayuenue o0'beKTOB OHOTEX-
HOJIOTUM » .

2. llpaxkTtuueckasa pabora «IlonryueHre MOJIOYHOKUCIIBIX
IPOAYKTOB» .

3. 9KCcKypcusa «DbBuoTexHOIOrnsa — BaKHeHIIas IIPOU3BOLM-
TeJIbHASA CHUJIa COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUECKOe IIPOU3BOJ-
CTBO)».

11 KJIACC
102 4, U3 HUX 8 4 — pe3epBHOE Bpems

Tema 1. 3aposkaeHue M pa3BUTHE YBOJIONUOHHBIX IIPEACTABJIe-
HUI B Onojsioruu (4 u)

IdBostonuonHas Teopud Y. lapsuua. IIpeamocbLIKU BOSHUKHO-
BeHUA qJapBuHU3Ma. JKU3Hb U HayuyHasda geATeabHOCTh Y. [lapBuHa.

ABumKymiue cuabl dBoJionuu BuigoB mo Y. JlapBuHy (BbICOKasA
WHTEHCUBHOCTH PAa3MHOYKEHUA OPTaHU3MOB, HACJEICTBEHHAA W3-
MEHUYUBOCTH, O0ph0a 3a CyII[eCTBOBaHWE, €CTECTBEHHBLIN U HCKYC-
CTBEHHBIN 0TOOD).

Odopmiaenue cuHTeTUUeCKoir Teopuu 3sBoJionum (CTO). Heii-
TpaJibHasA Teopusd sBoamnun. CoBpeMeHHas 9BOJIIOIMOHHAS OMO0JIO-
rud. 3HaUYeHVE 3SBOJIOIMOHHON Teopuu B (DOPMUPOBAHUU €CTEC-
TBEHHO-HAyYHOU KapTUHBLI MUpPA.

HdemoncTpamun

IToprpersi: Apucrorenp, K. Jluumeir, K. B. Jlamapxk,
9. K. Ceur-Unep, K. KroBbe, Y. HapBuu, C. C. YeTBepukKos,
W. N. llImanbraysen, k. Xoaneitn, 1. K. Benses.

Tabauiner u cxembl: «Cucrema sxkmBou mpuponbl (mo K. Jlun-
Hel0)», «JlecTHulla KuBbIX cyiiecTB (mo Jlamapky)», «MexaHusM
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dopMUPOBaHUA IPUCIIOCOOJIEHNH Y PACTEHUNA 1 YKUBOTHBIX (110 Jla-
MapKy)», «Kapra-cxema mapmipyra mytelrmectBuss 4. lapBunar,
«Haxonrkm Y. apBuHa», «PopMbl 6OPLOBI 3a CYII[ECTBOBAHUE>»,
«ITopoxger romybeii», «MHOrooOpasme KyJbTYPHBIX (GOPM Kaimy-
cTbI», «IIOopOaBI TOMAIITHUX KUBOTHBIX», «Cxema o0pasoBaHUA HO-
BbIX BUJOB (mo Y. JapBuHy)», «CxeMa COOTHOIIEHUSA ABUKYIITUX
cua sBosronun», «OCHOBHBIE IOJIOXKEHUS CUHTETUUYECKOHN Teopuu
SBOJIIOIUU » .

Tema 2. Mukpo3sBogronusd u eé pesyabrarsl (14 u)

ITonmynamusa xkak sjaemMeHTapHasa enwHHUINA BoJronuu. CoBpemMeH-
HbIe METOABI OIEHKM TeHEeTUUYEeCKOTO PasHooOpasusa U CTPYKTYPHI
nonyJanuii. IsmMeneHne reHo(OHIa MONYJIAIINYA KaK 3JIEMEHTapHOE
SBOJIIOIIMOHHOE sABJ€HUWE. SaKOH TI'eHEeTUYEeCKOTrO0 paBHOBeCUS
Ho:x. Xapau, B. Baita6epra.

AneMeHTapHbIe (haKTOPHI (ABUIKYIITME CUJIbI) dBOJIOIIUA. MyTamnu-
OHHBIN Tporecc. KomOumHATHBHAA M3MEHUUBOCTh. [lpeii reHoB —
caydaiiHble HeHATIpaBJIeHHbIE U3MEHEHU YaCTOT aJljieJieil B IOy JId-
nuax. Jdpgexm ocrnosamens. IPpexm OYmbuLIOUHOZ0 ZOPJLLLULKQA.
CHuJMCeHUe 2eHemuyeckozo pa3Hooopasus: NPUYUHbL U CAedcmeus.
IIpossaernue agpgpexma Opeiipa zeH08 8 GONLULUX U MALLLX NONYJLI-
yusax. Murpanuu. Vzondaiusa TOMyJIaIiuii: reorpauueckass (mIpo-
CTpaHCTBEHHasA), Ouoyiornueckas (PernpoayKTUBHAA).

EcrecTBeHHBIII 0OTOOP — HaOpaBAAOINUIl (PAKTOP SBOJIIOIUMU.
@DopMBI €CTEeCTBEHHOIO0 0TOOpAa: ABMIKYIIHMA, CTAOUIN3UPYIOIINIA,
paspsiBaoIuil (Iu3pynTUBHLIM). [Tom0BOI 0TO0DP. BodHUKHOBEHUIE
¥ 9BOJIIOIUA COIHMATBLHOTO TMOBEACHUA KUBOTHBIX.

ITpucnoco6yieHHOCT, OPraHM3MOB KaK Pe3yJabTaT MUKPOIBOJIO-
uu. BO3HUKHOBEHIE IIPUCIIOCOOJIeHUIT ¥ Opranu3mMoB. ApomMmopdo-
36l U uanoaganTamnuu. [IpuMepsl IPUCIIOCOOIeHUIT ¥ OPTaHU3MOB:
Mopd@oJioruuecKkue, (pusnmoJornuecKie, OMOXUMHUUYecKUe, IT0BeIeH-
yeckue. OTHOCUTEIbHOCTD IIPUCIIOCOOJIEHHOCTH OPTaHNU3MOB.

Bup, ero Kpurepuu u CTpyKTypa. BumoobpasoBanie KaK pe3yJib-
TaT MUKPOIBOJIONUU. M30IA1Iusa — KJIIOUeBOI (paKkTOp BUIOOOpA-
3oBaHUA. IlyTu m cmocoObl BUA00Opa30BAHUA: AJJIOIATPUUECKOE
(reorpaduueckoe), cuMIaTpUUecKoe (9KOJIOTUYECKOE), «MI'HOBEH-
HOe» (IOJUILIOUIN3AaIlnsd, rudpunusanus). [[JIuTesbHOCTh dBOJIIO-
ITUOHHBIX TIPOIECCOB.

Mexanmusmbl HOPMUPOBAHUSA OGUOJIOTUYECKOTO Pa3HOOOpasus.

Posab sBosOIIMOHHOM OGMoJIOTUY B Pa3paboTKe HAYUYHBIX METOOB
coxpaHeHUusA OwmopasHooOpasusa. MUKPOSBOIIONUA 1 KOIBOJJIOIIUA
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HapasuToOB UM UX X03seB. MexaHu3Mbl (DOPMUPOBAHUS YCTOMUUBO-
CTH K aHTHOMOTHMKAM U CIIOCOOBI OOPBLOBI C HEl.

JdemoncTpanuu

IToptpetsi: C. C. YerBepukos, J. Maiip.

Tabaunbl 1 cxembl: «MyTalnnoHHasA U3MEHUYNUBOCTh», «IlomyJisa-
IUOHHASA CTPYKTypa Buga», «Cxema mposiBaeHus 3akoHa Xapau—
Baitubepra», «[BMKyIiue CHJIBI DBOJIOIUU», «IKOJOTHUECKAST
M30JIANUA IIONYJANUN ceBaHCKOW ¢(openu», «leorpaduueckas
WB0JIAIUA JIUCTBEHHUIIBI CUOMPCKON U JIMCTBEHHUIHI JayPCKOM»,
«IMTonynAamroHHbIe BOJHBI UYKWCJIEHHOCTH XUIITHUKOB W JKEPTB»,
«CxeMma meficTBUS eCTeCTBEHHOTO 0TOOpa», «PopMbl OOPLOBI 3a Cy-
miecTBoBaHUe» , « MHAyCTpUAIbHBIA MeJIaHU3M», «JLUBbIe UCKOIIA-
embie», «IlokpoBUTEe/NIbCTBEHHASA OKPACKa KUBOTHBIX», «IIpemy-
IpesxaaroIas OKpacka JKUBOTHBIX », «PusmogornvecKue
amamTanuny, «lIpucIocobJIeHHOCTh OPTAHU3MOB U €€ OTHOCUTEb-
HOCTBL», «Kpurepuu Buga», « Buabi-gBoiitauku», «CTpyKTypa BuUga
B mpupoze», «Crmocodsl BugoobpasoBanua», «leorpadguueckoe Bu-
JToobpas3oBaHMe TPEX BUAOB JAHABLIIIEH», «IKOJOTMUYECKOe BIO-
obOpasoBaHMe BUIOB CUHUIL», «lloaumaonasl pacTenuii», «Kamycrt-
HO-PEeIeUYHbIA TUOPUI» .

O6GopynoBanue: repbapuy pPacTeHUH; KOJIEKIIUU HaCEKOMBIX;
yydyeJjia ITUIL 1 3Bepel ¢ IpuMepaMu PasINnYHBIX IPUCIOCOOTIeHMTIT;
yy4yeja IITUI U 3Bepeil pasHBIX BUAOB; repbapuu pacTeHUM OJm3-
KHMX BUA0B, 00PA30BABIINXCS PA3JIUUYHBIMU CIIOCOOAMU.

JlaGopaTopHbIe U MPAaKTUYECKHE PadOTHhI

1. TabopaTopHasa paborTa «BblaBIeHHEe HN3MEHUNBOCTU
y ocobeii OJHOTO BUIA».

2. JlabopaTtopHaa pabora «IIpucmocobieHuss opraHus-
MOB U UX OTHOCUTEJIbHAA 11eJIecCO00Pa3HOCTD» .

3. JlabopaTtopuasa pabora «CpaBHeHue BuaoB 110 Mop(do-
JIOTUUYECKOMY KPUTEPUIO» .

Tema 3. MakposBoaOIusa U €€ pe3yasTaTsl (6 1)

MeToabl m3yueHUA MaKpPO3BOJIOIUU. IlaleOHTOIOTUYECKTE Me-
TOABI UBYUYEHUS dBOJIONUM. [lepexomubie GOpMBI U (puIOTEeHETHUE-
CKUe PAIbl OPTAaHU3MOB.

Buoreorpaduueckue metonsl maydeHus dsBosonuu. CpaBHeHUe
¢ropsl 1 (payHbBI MaTEePUKOB M OCTPOBOB. Buoreorpaduueckue 06-
JacTu 3eMJau. BUAbl-9HIEMUKN U PEJIUKTHI.

OMOpPHUOJIOTUYECKHe U CPABHUTEIBHO-MOP(OJIOrnYecKre MEeTOIbI
U3yUeHUA DBOJIONUU. [eHeTHUEeCKMe MeXaHU3Mbl 9BOJIIOIIUU OHTO-
reHe3a ¥ TOABJIEHUSA 9BOJIIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE
W aHaJOTUYHBbIEe OpraHbl. PynuMeHTapHBIE OPraHbl W aTaBU3MBbI.
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MosekynsipHO-TeHeTUUECKNEe, OMOXMMHUUECKUE U MaTeMaTUYeCKUe
MeTOIbl U3yueHusA dBoaonuu. l'omosornunbie reHbl. CoBpeMeHHbIe
MEeTObI IIOCTPOEHUA (PUIIOTEHETUUECKUX AEePEBHEB.

XPpoOMOCOMHBIE MYTAIUN U DBOJIOIUSA T€HOMOB.

O6mie 3aKOHOMEPHOCTH (IIpaBUJIa) 9BOJIIOIUU. IIpurnyun cmeHbst
dyHryuil. HeobpaTumocTs aBoOIIMK. AfanTuBHAsS paguanus. He-
PaBHOMEPHOCTH TEMIIOB 9BOJIIOIIUU.

JdemoncTpanuu

IToptpersi: K. M. Bap, A. O. Kosanesckuii, ®. MroJaep, 9. I'ex-
KeJb.

Tabauiibl 1 cxeMbl: «@PuoreHeTUYECKUI PAL JIOMIagu», «Apxeo-
OTEPUKC», «3Bepo3yOnIe Amepsl», «Creronedansr», « Puamopursr»,
«CemeHHbBIE IIAIIOPOTHUKU», «bBuoreorpadguueckre 30HBI 3eMJIN»,
«JIpeiid) KOHTUHEHTOB», «PenuKThI», «Hauanbuble cTraguu sMOPHO-
HaJILHOTO PAa3BUTHUA MO3BOHOUHBIX JKMBOTHBIX», «[OMOJIOTHUHBIE
U aHaAJIOTUYHBIE OPTaHbI», « PYIUMEHTBI», « ATaBU3MBI», «XPOMOCO-
MHBIe HAOOpPHI UeJIOBEKa M IMHUMOaH3e», «lJyIaBHBIe HAIIPaBJIECHUSI
sBOJIIOIUN » , «O0IIe 3aKOHOMEPHOCTHU 3BOJIIOIIAM» .

OGopynoBanue: KOJLIEKINU, repbapuiu, MYJIS:KNA HCKOMaeMBbIX
OCTATKOB OPraHMW3MOB; MYJISKN T'OMOJOTHMYHBIX, AHAJOTUYHBIX,
PYAMMEHTAPHBIX OPTAHOB W ATaBU3MOB; KOJJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:xkaenne u pazpuTue KU3HU Ha 3emie (15 u)

Hayunble rumoTes3sl TPOUCXOKIEHNA KU3HU Ha 3eMie. Abuore-
He3 U TaHcnepMmudA. [[oHaydyHBbIe IIPEACTABIEHUA O 3aPOKICHUU
sKm3HU (KpeanuoHmsM). ['mmoresa IMOCTOSAHHOTO CaMO3apOKIeHU
JKU3HU U e€ ompoBep:keHue omnbiTamu ®@. Pemnu, JI. Cnamnanianu,
JI. ITactepa. IIpoucxoikaeHre KU3HU U aCTPOOMOTIOTUA.

OcHOBHBIE dTallbl HEOPraHMUYecKou sBoJonuu. IlaamerapHas
(reosormuyeckasi) SBOJIIONUA. XUMUUYECKasd 95BOJIOIUA. AOHOreH-
HBIII CHMHTE3 OpTraHWYecKuX BeIecTB M3 HeopraHmuecKux. OIBIT
C. Munnepa u I'. FOpu. O6pasoBaHue IMOJINMEPOB U3 MOHOMEPOB.
KoanepBarHasa rumoresa A. M. OmapuHa, rurmoresa II€PBUYHOTO
oynapoHa I[»x. XosgeliHa, reHeTudeckas rumnoresa I. Ménnepa. Pu-
6o3umsbl (T. Yek) u runoresa «mupa PHK» V. I'mibepra. @opmu-
poBaHUe MeMOpaH M BOSHUKHOBEHUE IIPOTOKJIETKMU.

Uctopua 3eman m mMeTonbl eé mayueHusA. VIcKomaemMblie OpraHu-
yecKue OCTAaTKHu. ['eoxpoHoJioruss U €€ MeToAbl. OTHOCHTE/IbHAS
U abcoJifoTHaAsE TeoXPOHOJOrusA. IleoxXpoHoJIOTUUYEecKas IIIKaJa:
D0HBI, 9PBI, IEPUOABI, STIOXMU.

HauasbHbIE 3Tanbl Oprarnnyeckoit sBosrronuu. Iloasienre u 5B0-
JIIOIUS IIEPBBIX KJIETOK. OBOJIOIUA MeTaboan3dmMa. BosHUKHOBEHUIE
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mepBbIX 3KocucTteM. CoBpeMeHHble MHUKPOOHBIE OWOILIEHKM KaK
aHaJor ImepBbIX Ha 3emJie coobriectB. CrpomatoauTel. IIpokapuo-
ThI U 3YKaPUOTHI.

ITpoucxoskgenne syKapuoT (cuMOMoreHes). OBOJIOIIMOHHOE IIPO-
uCXOXKAeHMe BUPYcoB. IIpomcxoikaeHMe MHOTOKJIETOUHBIX Opra-
HU3MOB. BOBHUKHOBEHME OCHOBHBIX I'DYII MHOTOKJETOYHBIX Opra-
HU3MOB.

OcHOBHBIE ATATIBI HBOJIOINY BBICIITUX pacTeHuii. OCHOBHBIE apo-
Mop@o3bl pacTeHuii. Beixon pactenuii Ha cyiny. IloaBiaeHue CIo-
POBBIX pacTeHUH W 3aBoeBaHue mMmu cymu. CeMeHHBIEe pPacTEeHUA.
ITpoucxoskaene IMBETKOBBIX PACTEHUIA.

OcHOBHBIE 9Talbl YBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apo-
Mop@oO3bI KUBOTHBIX. Benackasa dayHa. KeMOpuiicKuii B3pbIB —
HOSABJIEHUE COBPEMEeHHBLIX TuioB. IlepBble XOpAOBBIE KUBOTHLIE.
JKusub B Boze. IBOJIIONMA MO3BOHOUHBIX. IIpoucxoskaeHue aMm@u-
6uii m pentusuii. IIpomcxoKmAeHWEe MJIEKOUUTAIONINX U IITHII.
IIpunnun kaoueBoro apomopdosa. OcBoeHNe 0eCIIO3BOHOUHBIMU
¥ IIO3BOHOUHBIMHU JKUBOTHBIMU CYIIIH.

PasBurue xu3HM Ha 3eMJe IO spaM U IIepuojamM: apxeii, mpore-
po3oii, majyieo30il, Me3030i, KaiHO30#. OO0IIas XapaKTepucTHKa
KJIMMaTa U TeoJIOTMYeCKUX IIpolleccoB. IlosgBiIeHWe m paciBeT Xa-
PaKTEepPHBIX OPTaHMU3MOB. YTJieoOOpa3oBaHME: ero YCJIOBUSA U BJIUA-
HUe Ha rasoBbIi cocTaB aTMoc(hepsl.

MaccoBble BEIMUPAHUSA — HKOJOTUYECKINE KPUSUCHI HPOIIIOTO.
ITpuuuHBI U cJIeICTBUSI MACCOBBIX BhIMUpauuii. CoBpeMeHHBIN 9KO0-
JIOTUYECKU Kpusuc, ero ocobemHoctu. IIpobiema coxpaHeHUSA
6uopasHooOpasusa Ha 3eMJie.

CoBpeMeHHAas CUCTeMa OPTraHUYEeCKOTo Mupa. [IpuHIIHUILI KJac-
cupuranuu opranu3MoB. OCHOBHBIE CUCTEMAaTUUECKNE TPYIIBI OP-
TaHM3MOB.

HdemoncTpanuu

IToptpersl: @. Penu, JI. Cnannaunanu, JI. ITacrep, 1. 1. Meu-
HUKOB, A. WU. Omapun, x. Xomageiiu, I. Ménmxep, C. Mumaep,
T. FOpu.

Tabaunper n cxembl: «Cxema omnwiTa @. Penu», «Cxema omeiTa
JI. TTacTepa 110 M3yYEHUIO CAMO3aPOKISHU KU3HN», «CxeMa OIbI-
ta C. Munnepa, I. FOpu», «3Tambl HeOPraHUYECKON SBOJIOIUMN»,
«T'eoxporosornueckas mkana», « HauairbHbIe sTanbl OPraHUYecKO
3BOJIIOIUU » , «CxeMa 00pasoBaHUsA 9yKapuUoT IIyTEM CUMOMOTeHe3a » ,
«Cucrema xuBOIi mmpupoAbl», «CTpoeHue BuUpyca», «ApomMopdosbl
pacreHuii», «PuHMOPUTHI», «OTHOKJIETOUHBIE BOMOPOCIU», «MHO-
TOKJIETOUHBIE BOAOpOCIu», «Mxu», «IlamoporHuku», «I'osocemen-
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Hble pacTeHusi», «Opraubl IBETKOBBIX pacTeHU», « Cxema pasBuTusA
JKUBOTHOTO MUpa», «ApoMopdo3bl KUBOTHBIX», «IIpocreiimnue»,
«Kumieunomosoctusie», «Ilinockume uepBu», «YIeHUCTOHOTHEY,
«Pw16BI», «3eMHOBOIHBIE» , « [I[pecMbIKatoieca», « [ ITumbl», « Mae-
KoIIUTampIue», «Pa3sBuTre *KU3HU B apxXelcKou spe», «PasBurue
KUBHHU B IIPOTEPO30MCKON 3pe», «PasBuTue »KU3HU B I1aJI€030M-
CKOU spe», «PasBuTme KM3HU B Me3030WCKOI 2pe», «PasBurue
JKU3HU B KaWHOB0MCKOU spe», «CoBpeMeHHas CHUCTeMa OpraHuYe-
CKOr0 Mupa».

OGopynoBanue: repbapuy pacTeHUH Pa3JIUUYHBIX OTAEJ0B; KOJ-
JIEKIIUY HaceKOMBIX; BJaXKHbIE IIPernapaThl "KUBOTHBIX; PAKOBUHBI
MOJITTIOCKOB; KOJIJIEKIIUY UIVIOKOYKUX; CKeJeThl TO3BOHOUYHBIX KU-
BOTHBIX; UydeJia IITUIl U 3BepPei; KOJJIeKIIY OKaMeHeJI0oCTel, I10-
JIe3HBIX HCKOIIaeMbIX; MYJISAYKU OPTaHUUYECKUX OCTATKOB OPTaHU3-
MOB.

JlaGopaTopHbIe M MpaKTUYeCKHUe PadoThI

1. BupryaanrHasa mabopaTopHasas pabora «Mogenu-
poBanue onbiToB Muanepa—IOpu mo nsyuenuno abMOTeHHOTO CUH-
Te3a OPraHMYeCKUX COeAUHEHUN B MePBUUHOM aTMocdepe».

2. JlabopaTtopHaa pabora «l3yueHue u onmcaHnme MCKO-
aeMbIX OCTATKOB JPEBHUX OPTaHU3MOB» .

3. lIpakTuueckasas pabora «lVayuenue ocobeHHOCTeIl
CTPOEHUS PacTEeHUHN Pa3HBIX OTAEIOB».

4. IIpakTuueckasa pabora <«HM3yueHue ocobeHHOCTEH
CTPOEHUS TTO3BOHOUYHBIX JKUBOTHBIX».

Tema 5. IIpoucxoskaenune uyesopeka — aHtpomnorexes (10 1)

Paspesnsr u 3amaum auTpomnosgoruu. MeToabl aHTPOIOJOTUH.

CraHoBJIeHHEe IIPEACTABJCHUN O IIPOMCXOMKIECHUU UYeIoBeKa. Pe-
JUTHO3HbIe Bo33peHus. CoBpeMeHHbIe HayUHbIe TEOPUU.

Cx0/ZICTBO UeJjioBeKa C JKUBOTHBIMU. CHUCTEMaTHUYECKOE II0JI0MKe-
HUe yejaoBeKa. CBUAETEIBCTBA CXOACTBA UEJIOBEKA C JKUBOTHBIMU:
CPaBHUTEJIbHO-MOP(MOJOruUecKe, SMOPUOJOTUUECKHEe, (PU3MO0JIO-
ro-0moxXuMuYecKue, mosegenyeckre. OTaINUns YeJJ0BeKa OT JKUBOT-
HbIX. [IpAMOXOIKIEHNE 1 KOMILJIEKC CBSIBaHHBIX C HUM IPU3HAKOB.
PasBuTne rogoBHOr0 MO3Ta WM BTOPOM CUTHAJIBHOM CHUCTEMBI.

OBm:xymire cuabl ((paKTOpbI) aHTpOHOreHe3a: OMOJIOTUYECKUE,
cornuayibable. COOTHOIIIEHE OMOJIOTUYECKUX U COIUAIbHBIX (haKTO-
POB B aHTpOIIOTeHe3e.

OcHOBHBIE CTAaAUU AHTPOIOreHe3a. PaHHUE YeJIOBEKOOOpa3HbIE
00e3bsAHBI (TPOKOHCYJIBI) U PAaHHNE MOHTUALI — O0Ire IPeIKu ue-
JIOBEKOOOPAa3HBIX 00€3bsIH 1 JIoAeli. ABCTPAJONUTEKU — ABYHOTHE
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npenku Jgmoneili. YeloBeK yMeJblii, IIepBble M3TOTOBJIEHUS OPYIUIA
Tpyna. YeloBeK MPAMOXOIAINNI M HMePBBIM BBIXOJ JIIOJAEH 3a Ipe-
nenbl Adpuru. YenoBek reigenb0eprcKkuii — OOIUE IIPEIOK HeaH-
JIepTaIbCKOTO YeJIOBeKa U UeJOBeKa padyMHOTo. UeJOoBeK HeaHIep-
TaJbCKUU KaK BUJ JIOAEel X0JOLHOTO KanMaTa. dYeJoBeK pasyMHBIHA
COBPEMEHHOTO THUIIA, NEHUCOBCKUU UEJOBEK, OCBOEHWE KOHTUHEH-
TOB 3a npeaeaamMu Adpuru. [laseoreHeTnuka U maJeoreHOMUKA.

OBOJIIOIINS COBPEMEHHOI0 UejioBeKa. KcTecTBeHHEBIA 0TOOP B IIO-
OyIANUAX YesoBeKa. MyTanMOHHBLIN IIPOIecC U ITOJUMOP(U3M.
IlonmynanmonHble BOJIHBI, Apeii( reHoB, murpamnud u «d3h@exT oc-
HOBaTeJIA» B IMOMYJIAINNAX COBPEeMEHHOTO UejloBeKa.

Yenoseueckue packl. [lousaTue o pace. BoabIiime pacoi: eBpome-
ounHas (eBpasuiicKas), aBCTpajio-HerpougHas (9KBaTopuaabHAasA),
MOHTOJIOUAHAsA (a3MaTCKOo-aMepuKaucKasa). Bpemsa u myTu paccee-
HUA YeJIoBeKa II0 IjaaHeTe. EMMHCTBO yegoBeuecKux pac. HayuHas
HEeCOCTOATeIbHOCTD pacudma. [IpucmocobIeHHOCTD YeJIoBeKa K pas-
HBIM YCJIOBHUAM OKpPYIKalollled cpenbl. BimsaHme reorpaduyeckoi
cpenbl U nperda reHoB Ha MOPQOJIOTHIO U (DUBMOJIOTHUIO UeJoBeKa.

MexaucnunanHapHble METOABI B (DU3WUYECKOM (6MOJIOTHUECKOTT)
AHTPOIIOJOTHUU. DBOJIOIIMOHHASA aHTPOIIOJOTUS U ITaJe0aHTPOII0I0-
TUs YeJIOBeUeCKUWX IIOMYJIAINi. BuoconmmanabHbIe MCCIETO0BAHUSI
IpUPOALI UeJoBeKa. VccaemoBaHre KOIBOJIIOMUN OMOJOTUUECKOTO
U COI[MAJIbHOTO B UYeJOBeKe.

HdemoncTpanuu

IToprpers: U. HapBun, JI. Jluku, . . Poruackuii, M. M. Te-
pacumos.

Tabauibl n cxeMbl: «MeTOabI AHTPOMOJIOTUN», «'OJIOBHOM MO3T
yeJi0oBeKa», «YesoBeKooOpasHbie 00e3bAHBI», «CKeyleT uyeloBeKa
U CKeJIeT IIMMIIaH3e», «PyIuMeHThl M aTaBU3MbI», «]IBUIKyIIIUe
CHUJIBI aHTPOIOTeHe3a», «IJBOJIOIMOHHOE IPEBO YeJoBeKa», «AB-
CTPAJIOIIUTEK », « HeJIOBEeK yMeJbIii», « HeJoBeK NPAMOXOMAITHANA»,
«[lenucoBcKkuii uyemoBeK» «Heaupepranbnbl», «KpomMaHBOHIIBI»,
«IIpenxu uemoBeka», «ITAIlbl SBOJIIOIINU UeJOoBeKa», «Packl ueso-
BeKa».

Ob6opynoBaHue: MYJSAKH OKaMEHeJIOCTel, IIPeJIMeTOB MaTepu-
aJIBHOM KYJIBTYPHI IPEIKOB YeJIOBEKAa; penponykiun (pororpadumm)
KapTuH ¢ MU(POJOTUUYECKUMHU U OMOJEMCKUMU CHOKEeTaMUu MIPOUC-
XOMKJEeHU YyejioBeKa; (pororpadmm HaX0JOK MUCKOIaeMbIX OCTATKOB
YyeJOBEKa; CKeJIeT YeJIoOBeKa; MOJeJIb uepella dejyioBeKa W deperna
IIIMIIaH3€; MOJEeJb KUCTU YeJOBeKa M KHCTHU IUMIIaH3€e; MOJeJIn
TOpCa MIPEeJKOB YeJOoBEKa.
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JlaGopaTopHbIe U MPAaKTUYECKHE PAadOTHhI

1. IabopaTtopuasa pabora «V3yuenue ocobeHHOCTEH
CTPOEHUS CKeJIeTa UYeJIOBeKAa, CBA3AHHBIX C IPAMOXOMKIECHUEM » .

2. llpakTtuueckas pabGora «l3yueHue 9KOJOTUUECKUX
aZalnTannui yeJoBeKa».

Tema 6. IKoI0OrUsE — HayKa O B3AUMOOTHOIIEHUAX OPraHU3MOB
M HaJOPTraHU3MEHHBIX CHCTEM C OKpPYy:Kalolueil cpemoil (3 u)

3aporkIeHre W pas3BUTHe sKojJoruu B Tpyaax A. I'ymboabnara,
K . ®. Pyase, H. A. CeBepiioBa, 9. I'ekkensa, A. Teucau, B. H. Cy-
KauéBa. Paszesbl U 3agaun s9KoJgoruu. CBA3b SKOJOTUHU C IPYTUMU
HayKaMH.

Mertonpr »sxosoruu. IloseBble HAOIIOAEeHUA. OKCIEPUMEHTbI
B 9KOJIOTUU: IPUPOAHEIe U JabopaTopublie. MomerupoBaHue B 9KO-
Jornu. MOHUTOPUHT OKPYsKaIOIIlell cpenbl: JIOKAJbHBIN, PEruo-
HaJbHBIA U IIOOAJIBHBINA.

3HaueHHe DKOJIOTHUYECKUX 3HAHUU [Jd UYejloBeKa. JKoJoTnue-
CKOe MUPOBO33peHUMe KaK OCHOBa CBA3€HM ueJoBeuecTBa C IIPUPO-
noii. DopMUpPOBaHUE DKOJOTUUECKON KYJbTYPhl U 3KOJOTUUYECKOM
TPaMOTHOCTHU HaceJeHUsd.

HdemoncTpanuu

IToptpetsi: A. I'ym6oabar, K. ®@. Pynse, H. A. CeBep1ios, 9. I'ek-
Keab, A. Tencau, B. H. Cykaués.

Tabauiel 1 cxembl: «Pasmeanl 9KOJIOTHUN» , « MeTOAbI SKOJIOTHM » ,
«CxeMa MOHUTOPHUHTA OKPYIKAIOIIEeH cpeabl».

JlabopaTopHbIe M MpPaKTUYEeCKHUe PadoThI

JIJabopaTtopHasa pabora «lV3yueHue MeTOAOB 9KOJIOTHUE-
CKHUX WCCJIIOBAHUII» .

Tema 7. Oprauunsmsl u cpega oouranusa (9 ua)

IKosoruyecKre (HaKTOpPbl W B3aKOHOMEDPHOCTH UX OeHCTBUA.
Kinaccupuramnua sxogorudeckux (PaKTOPOB: abuoTudyeckue, OMO-
TUYEeCKUe, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTU JeliCTBUA
sKoJoruveckux axtopon. IIpaBunmo munumyma (K. IIlopenrens,
TO. JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHEIE OP-
TaHU3MBI.

AbGuoruueckue GaxTopbl. CBeT KaK 3JKOJOTUYECKUH GaKTop.
HeficTBue pasHBIX YYACTKOB COJHEUHOTO CIIEKTPAa HA OPraHW3MBbI.
IKOJIOTUYECKNE TPYIINbl PACTEHUU U JKUBOTHBIX IO OTHOIIEHUIO
K cBery. CurHajbHas poJb cBera. PoTommepruogusm.

Temneparypa Kak srojgormyeckuil paxtop. [elicTBue Temmepa-
Typhl Ha opraHmua3Mbl. IJofKUIOTEPMHBIE U TOMOMOTEPMHBIE OpTa-
HU3MbI. OBPUTEPMHBIE I CTEHOTEPMHBIE OPraHU3MbI.
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BiaxxkHoCTh Kak skojornueckuit paxtop. Ilpucmocobienus pac-
TEHUH K MOAAep:KaHUI0 BogHOTO Oananca. Kiaccudukamnua pacre-
HHUH IO OTHOIIEHHUIO K Bome. IIpucmocobeHns KMBOTHBIX K M3Me-
HEHUIO BOTHOTO PEKUMa.

Cpennpl oOuTaHMs OPTaHM3MOB: BOIHAA, HA3eMHO-BO3AYIITHAA,
HoYBeHHAasdA, IIyOMHHAs IOAIIOUYBEHHAs, BHYTPHUOPTaHM3MEHHAsd.
DPu3uKO-XUMHUUYECKHe OCOOEHHOCTH Ccpel OOUTaHUA OPraHW3MOB.
IIpucnocobiieHns OpraHM3MoOB K KU3HU B PA3HBIX CpeJax.

Buosnornueckue putmbl. BHelntHue 1 BHyTpeHHNE puTMbI. CyTOoU-
HbIe U TOAUYHBIE PUTMBI. IIpmcrnocob6ieHHOCTh OPTaHU3MOB K Ce-
30HHBIM U3MEHEHUAM YCJIOBUH JKUBHU.

JKusuennsie opmbl opranu3MoB. [loHATHE O KUBHEHHOU (op-
me. sKusHeHHBIE (DOPMBI PACTEeHUI: AepeBbs, KYyCTAPDHUKU, KycTap-
HUYKHW, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKuU3HEHHBIE
(OpMBI JKUBOTHBIX: TUAPOOMOHTEI, T€OOMOHTEI, aspP0oOuoHTHI. Oco-
OEHHOCTH CTPOEHUSA U o0pasa *KU3HU.

Buornueckue daxTopbl. Buabl 6MOTHYECKUX B3aUMOJENCTBUIMA:
KOHKYPEHI1s, XUIIHUYEeCTBO, CUMOMO3 M ero (Qopmbl. Ilapasu-
TU3M, KOOIlepanud, MyTyajJln3M, KOMMeHcaJIn3M (KBapTUPAHTCTBO,
HaxJieOHUUYecTBO). HeTpoduueckue B3auMoeicTBuA (TOIMYEeCKUeE,
dopuueckue, padbpuuyeckue). 3HaUeHUE OMOTHUECKUX B3aUMOJE-
CTBUU IJIA CYIIECTBOBAHUS OPraHM3MOB B cpene oburauusa. IIpun-
U KOHKYPEHTHOTO MCKJIIOUEeHUAd.

JdeMmoncTpanuu

Tabaumbl M CcXeMbl: «JKoOJOormueckue (axKTopbl», «CBeTOBOM
CIEKTDP», <«IJKOJOTUYECKNEe TPYIIBLI JKWBOTHBIX II0 OTHOIIEHUIO
K cBeTy», «TelJIOKpOBHBIE JKUBOTHBIE», «XOJOAHOKPOBHBIE KU-
BOTHBIE», «DPUBUOIOTMUECKUE afalTaluMl >KUBOTHBIX», «Cpennr
o0UTaHUSA OPraHU3MOB», « Bruosoruueckue puTMbI», «HKU3HEHHbIE
dopmI pacTeHU», « s K13HEHHBIE (DOPMBI JKUBOTHBIX », « JKOCHUCTE-
Ma IIIHMPOKOJHCTBEHHOTO Jieca», «IJKOCHCTEMa XBOMHOTO Jieca»,
«enu nuranua», «XUIHUIECTBO», «Ilapasutusm», « KoHKypeH-
nusa», «Cumouos», «KomMmeHcaanuam».

O6GopymoBamme: repbapuu PaCTeHUHN U JKUBOTHBIX, IIPUCIIOCO0IEH-
HBIX K BIUAHUWIO PA3JINUYHBIX DKOJOTUYECKUX (PAKTOPOB; repbapuu
CBETOJIIOOUBBIX, TEHETIOOMBBIX U TEHEBBIHOCJIUBBIX PACTEHUIl; CBe-
TOJIOOMBBIE, TEHEJIOOMBLIE U TEHEBLIHOCIMBBIE KOMHATHBIE pacTe-
HUs; Tepbapuy U KOJJIEKIIUU TEILJIONIOOMBBIX, 3UMOCTOMKUX, MOPO-
30yCTOMUYMBBLIX pPACTEeHUI; uYyuejla NTHUI[ U 3Bepeii; repbapuu
pacTeHUil, oTHOCANMXCA K Turpoduram, Kcepopuram, Me30(UTaAM;
KOMHATHBIE PACTEHUA AAHHBIX T'PYII; KOJJIEKIIUU KUBOTHBIX, O0M-
TAIOIIUX B PA3HBIX cpeflax; repdapuu U KOJLJIEKIINU PACTeHUHN U K-
BOTHBIX, 00JIafaioNiUX UYepTaMU ITPUCIIOCOOJEHHOCTH K CE30HHBIM
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U3MEHEHUAM YCJIOBUI KM3HU; repbapuy M KOJLUIEKIIUU PACTeHUHA
W JKUBOTHBIX PAa3JIMYHBLIX KU3HEHHBIX (DOPM; KOJLJIEKIIUU KUBOT-
HBIX, YUACTBYIOIIUX B PA3JINUHBIX OMOTHUECKUX B3aUMOIEHCTBUAX.

JlabopaTopHbIe M MpPaKTUYeCKHUe PadoThI

1. TJabopaTopHasa pabora «BbIsgBieHne IpucIocoOJIeHUHI
OPraHU3MOB K BIUAHUIO CBETa».

2. JlabopaTtopHasa paboTa «BolaBIeHUe IPUCIOCOOJTEHMI
OPTaHU3MOB K BJIUSHUIO TEMIEPATyPhI».

3. JIabopaTtopuasa paborTa <«AHaToMuueckre OCOOEHHO-
CTU pacTeHUIl M3 PaA3HBIX MECT OOUTAHUI» .

Tema 8. 9xo0orusa BUAOB U momyasanuii (9 u)

IKOJIOTUYECKNE XaPAKTePUCTUKY HOMYJIAnuu. Ilomyndanusa Kak
ouosioruyeckas cucremMa. PoJib HEOJHOPOIHOCTH Cpelbl, Gusuye-
CKUX 6apbepoB U 0OCOOEHHOCTEN OMOJIOTUY BUAOB B (DOPMUPOBAHUU
IPOCTPAHCTBEHHOI CTPYKTYPHI Monyaaiuii. OCHOBHBIE TTOKa3aTe
HOITYJIAIUKN: YKUCJIEHHOCTb, IIJIOTHOCTH, BO3PACTHAS U II0JIOBAS
CTPYKTYPAa, POKAAEMOCTh, IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MU-
rpaius.

JKoJioTUYeCKasaA CTPYKTypa momynaanuu. OneHKa YNCIeHHOCTH
nonynAnuu. [[uHAMUKAa TOMYyJAIIUU W €€ peryidanus. buoruue-
CKUil moTeHIIMAJ monyasanuu. MogeaupoBaHue TUHAMUKY IOIYJIsI-
nuu. Kpusble pocTa YMCIEHHOCTH MONyaANnu. KpuBble BBIXKUBA-
HUsA. Perynaanua YWCIEHHOCTH TMOMYJIAIUNA: POJb (PAKTOPOB,
3aBUCANINX U He 3aBUCAINUX OT IIJIOTHOCTH. DKOJOTUUYECKUE CTPa-
Teruu BumoB (r- u K-crparerum).

ITousaTue 06 sKoJOrMUYecKoil HuIile Buga. Mecrooburanue. MuO-
roMepHasa MOJeab 9Kogoruueckoi Humu [3x. 1. XaTunacoHa. Pas-
Mephbl 9KOJIOTUUYECKOU HUIu. IloTeHIuadbHad W peaJn3OBaHHASA
HUIIIA.

Bun kak cucrema momysisanuii. Apeajsibl BUAOB. BUIbI 1 UX JKU3-
HEeHHBbIE CTpaTeruu. JKOJOTHUYeCKre dSKBUBAJIEHTHI.

3aK0OHOMEPHOCTHU IIOBEJEHNSI U MUTPAIlUNA JKUBOTHBIX. BroJoru-
YyecKre MHBABUU YUY KEePOIHBIX BUIOB.

HdemoncTpanun

IToprper: Hox. Y. XaTunmHCOH.

Tabauibl 1 cXeMbl: «JKOJOTUUYECKNE XapaKTePUCTUKU ITOIYJI-
nun», «IIpocTpaHCcTBeHHAS CTPYKTYpA IMOMYyJIAIUN», « BogpacTHbIE
OUpaMUABI TONYAAIUn», « CKOPOCTh 3aceIeHus IIOBEPXHOCTU 3eM-
JV Pa3JIUUYHBIMU OpTaHU3MaMu», «Moaeab dKOJOTUUYECKONH HUIIU
Hx. . XaTuuHCcoHA».

Ob6opynoBaHue: repbapu PacTeHU; KOJJIEKINU *KUBOTHBIX.
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JlaGopaTopHbIe U MPAaKTUYECKHE PAadOTHhI
JlabopaTtopHaa pabora <«IIpucmocobieHnus ceMsaH pacTe-
HHUHA K pacceIeHUIO».

Tema 9. IKosorusa coodIecTB. IKOJOTHUECKUEe cucTeMbl (12 1)

Coob1irecTBa opraHmsMoB. BuoiieHo3 m ero ctpykrypa. CBasu
MeKIy OpraHmsMaMu B OMOIleHO3e.

IrocucreMa KakK oTKkpeiTad cucreMa (A. . Tercau). PyHKINT-
OHaJIbHBIE OJIOKW OPTraHU3MOB B 9KOCUCTEME: IPOAYIIEHThI, KOHCY-
MEHTHBI, penyneHThl. Tpoduueckue ypoBHU. Tpodumueckue 1ernu
u cetu. Ab6moTuueckue 06J0KU dKocucTeM. IIoUBBHI U MBI B BKOCHU-
creMax. KpyroBopoT BeIIecTB U IMOTOK SHEPTUU B 9KOCHCTEME.

OcHOBHBIE TIOKA3aTeJN 9KOCUCTEMBI. Bromacca M HTPOAYKITUA.
OKOJOTUYECKe TUPAMUILI YNCeJ, OMOMAaCChl U SHEPTUMN.

Huunamurxa sxocucmem. Kamacmpoguueckue nepecmpoilku.
Daykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIECTB —
cykueccuu. IlepBUUYHBIE ¥ BTOPUYHLIE CYKIIECCUM W WX MPUYMHEL.
AHTpOTIOTeHHbIe BO3AEMCTBUS HA CyKIleccuu. KimMakcHOe co00-
miecTBo. BropaszHoobpasue 1 MOJTHOTA KPYTrOBOPOTA BEIIECTB — OC-
HOBa YCTOMYUBOCTU COOOIIECTB.

ITpupomubIe BKOCUCTEMBI. JKOCUCMEMbL 036D U pek. dKocucme-
MbL Mopell U 0OKearo8. dKocucmemv. myHop, aecos, cmeneil, nyc-
MbLHDY.

AnTpomoreHHble 3SKOCUCTeMBI. ATposKocucTeMa. ATpPOIeHO3.
Pasznuuns Me;kAy aHTPOIOTeHHBIMU U IPUPOAHBIMU 3KOCHCTEMA-
MH.

Vp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. I'o-
poxackas duiopa u dayna. CuHaHTpOmMU3anUsA TOPOACKOH (hayHHI.
Buosornueckoe u X03sHCTBEHHOE 3HAUEHUE arpOdKOCUCTEM U yp-
0OBKOCHCTEM.

3aKoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aWMMOAEHCTBUI
OpraHms3MOB B dKocucreMax. Ponv Kackadnozo agpgpexma u udos-
aduguramopos (Kaiwue8vblx 8U008) 8 PYHKUUOHUPOBAHUU IKOCU-
cmem. IlepeHoc sHEPrUU U BEIECTB MEXKAY CMEKHBIMHU 9KOCHUCTE-
MaMH. YCTOMUYMBOCTH OPTAHUB3MOB, IIONYJAIUN U BSKOCHUCTEM
B YCJOBUSX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3AENCTBUIA.

Mexanusmbl 8030eilcmaeus 3azpsi3HEHUl PA3HLLX MUN08 HA
cy6oOpzaHU3MEHHOM, OPZAHU3MEHHOM, NONYLAUUOHHOM U IKOCU-
CMeMHOM YPOBHAX; OCHOBbL IKOJLOZUYECKO20 HOPMUPOBAHUSL
aHmponozeHHozo 6030eiicmaus. MeTomoIorusi MOHUTOPUHTA ecTe-
CTBEHHBIX U QHTPOIOreHHBIX 3KOCUCTEM.
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HemoucTpanun

IToptper: A. :x. Tercau.

Tabauiel u cxembl: «CTpyKTypa GMOIleHO3a», «DKOCUCTEMA IITH-
POKOJIMCTBEHHOTO Jieca», «IKOCHCTEeMa XBOMHOTO Jieca», «PyHK-
[UOHAJbHBIE T'PYNNBI OPraHU3MOB B sKocucTeMe», «Kpyrosopor
BeIleCTB B dKocucreMe», «llenmu nmuranus (macTOUIHAS, TETPUT-
Has)», «IKOJIOTUUECKAs HNUpPaMUAa UYUCET», «IDKOJOTHMUecKasd IIH-
pamMuma 6moMacchl», «IKOJOTMUecKasd mupamMuga sHepruu», «06-
pasoBanue 0OoJiota», «IlepBuuHas cyKieccus», «BoccTaHOBIeHUE
Jieca mocJe IoKapa», «JDKOocHcTeMa os3epa», «ArpomeHos», «Kpy-
TOBOPOT BEeINECTB W IIOTOK SHEPTHUH B arpoleHose», «IIpumMepsbl
yPOOIKOCHUCTEM » .

Ob6opynoBaHue: repbapuu pacTeHHUI; KOJLIEKIMN HACEKOMBIX;
yyyejia OTUIl U 3Bepei; repbapuu KyJbTYPHBIX U TUKOPACTYIIUX
pacTeHuii; akBapuyM KaK MOJEJNb 9KOCUCTEMBI.

JlaGopaTopHbIe M MpaKTUYeCKHUe PadoThI

1. IIpakTuueckasa pabora «l3yuenue u onucanue ypoo-
9KOCHUCTEMBI» .

2. JJabopaTtopuasa pabora «lV3yuenue pasHOOOpasus
MEeJIKUX TOYBEHHBIX UJEHUCTOHOTUX B PA3HBIX YKOCUCTEMAX».

3. OKCcKypcHuA «IKCKYPCHUA B TUIUYHBIA OMOreoieHos (B my-
OpaBy, Oepes3HAK, eJIbHUK, Ha CYXONOJbHBIA WUJAN IIOMMEHHBINA JIYT,
03epo, 60JI0TO)».

4. OKcKypcUuA <«IKCKYpPCUS B arposKocucTeMy (Ha IoJe U
B TEIJINYHOE XO3SAUCTBO)».

Tema 10. Buocepa — rimodanbpHas sKocucreMa (6 a)

Buochepa — obmiensanerapHas 000JiouKa 3eMJU, Te CYIe-
CTByeT WJHN CYIIecTBOBaJjia XWH3HL. PasBurwme IIpeAcTaBJIeHUN
o 6buocdepe B Tpynax J. 3iocca. Yuenue B. V. Bepuamckoro o 6umo-
chepe. O6smactu 6uochepsl u eé cocras. sKuBoe BeliecTBO 6moche-
PbI U ero (pyHKIUU.

3aKOHOMEPHOCTU cyIlecTBoBaHusA Ouocdepbl. (OcobeHHOCTU
6mocdepsl KaK MIo0aJIbHOI 9KOCcUCTeMbI. [IlMHaAMUYeCKOe PaBHOBE-
cue B 6uochepe. KpyroBopoTsl BeliecTB U OMOT€OXUMUYECKUE I~
KJBI (yIyIepoma, a3ora). PUTMUYHOCTDL ABJIeHUA B O6uocdepe.

3oHaabHOCTL O0uochepnl. [TouaTue o 6mome. OCHOBHBIE OGUOMBI
CyIlIU: TYHJAPA, XBOMHBIE Jleca, CMeIlaHHbIe U IIINPOKOJUCTBeHHbIE
Jeca, CTeIln, CaBaHHBI, IYCTHIHU, TPOIUUYECKUE Jieca, BLICOKOTOPbS.
Kiaumar, pacTUTEeNbHBIN U JKUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa 1 QYHKIIUA JKUBBIX CHUCTEM, OIleHKA WX PECypPCHOTO
moTeHIuaMa u 6mochepHbIX PYHKITHA.
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HemoucTpanun

IToptpersi: B. 1. BepHanckuii, 9. 3occ.

Tabaunbl 1 cxembl: «leochepsl 3emun», «KpyroBopor asora
B mpupone», «KpyrosBopor yriepozma B mpupoze», «Kpyrosoport
KICJOpOoaa B HmpuUpoge», «KpyroBopor Boabl B npupomae», «OcHOB-
HBIe OMOMBI CyHIn», «KamMaruueckue mosica 3emuanm», «TyHapa»,
«Tatira», «CwmermaHHbIfi Jec», «IIIMPOKOJUCTBEHHBIA Jec»,
«Crenb», «CaBamua», «IlycTeiasa», «TponuuecKuit jgec».

Ob6opynoBanue: repbapuy pacTeHUN Pas3HBIX OMOMOB; KOJIJIEK-
MUY KUBOTHBIX.

Tema 11. YemoBek u oKpy:kaomiad cpeaa (6 u)

OKOJIOTHUECKNEe KPU3UCHI 1 X IIPUUYNHBI. Bo3meiicTBue uesioBe-
Ka Ha O0uocdepy. 3arpsdHeHne BO3AYINHOI cpeabl. OxpaHa BO3Iy-
xa. 3arpssHeHue BOAHOI cpenbl. OXpaHa BOAHBIX pecypcoB. Pas-
pyurenune mouBbl. OxXpaHa TIOYBEHHBIX pPecypcoB. IameHeHUme
KJIIMAaTa.

AHTpoOIoOreHHoe BO3[eliCTBHE Ha PACTUTEJbHBIA U JKUBOTHBINA
mup. OXpaHa pacTUTEJIBHOTO U YKUBOTHOTO Mupa. OCHOBHBIE IIPUH-
UL OXpaHbl Tpupoabl. Kpacubie kuuru. Oco6o oxpaHseMble IPU-
ponubie Tepputopun (OOIIT). BoranmuecKue caabl 1 300JI0TUUYECKUIE
HapKu.

OCcHOBHBIE IIPUHIIUIILI YCTOWYMBOTO PAa3BUTHUA UYeJIOBEUeCTBa
U IpupoAbl. PalnnoHasbHOE MPUPOIOIOJb30BAHNE U COXPAHEHUE
Ouosornueckoro pasHoobOpasusa 3emunu. OOIHe 3aKOHOMEPHOCTU
T100aJIbHBIX 9KOJOTUUYECKUX KpusncoB. OcoOeHHOCTH COBPEeMEHHO-
TO KpUBUCa U eT0 BEePOATHBIE IIOCJIEACTBUS.

PasBuTHe MeTOZ0B MOHUTOPUHTA PA3BUTHUA OMACHBIX TeXHOTEH-
HBIX IporeccoB. CucmemHbie ucciedo8anus nepexoda K pecypco-
cOepezawuiell. U KOHKYPEHMOCNOCoOHOU  3IHepzemuke. Buo-
Joruueckoe pasHooOpasue u Ouopecypcbl. HauyuoHasvHbLe
UH@OPMAYUOHHbLE cucmeMbl, obecneuusarnuiue docmyn K uH@pop-
MAYUU NO COCMOAHUI O0MOesbHblx 8Uud08 U dxocucmem. OcHoBbL
aKopeabuuMAUUU dKOCUCMeEM U Cnoco608 60pbobL ¢ Guonoapeixde-
HuaMu. PeKOHCMPYKUUSL MOPCKUX U HA3EMHbLX IKOCUCMEM.

JlemoHCTpamuu

Tabauibl 1 cxeMbl: «3arps3HeHne aTMochepnl», «3arpsa3HeHue
ruapocdepbl», «3arps3HeHne II0UBBI», «IIapHUKOBBIA sP(deKT»,
«0Ocob60 oxpaHseMble NIPUPOAHBIE TEPPUTOPUMN», «Mozmenu ympas-
JI€MOT0 MUpa».

O6opynoBauue: ororpadpuu oxXpaHAEMBIX PACTEHUN U KUBOT-
uHeIXx KpacHoii KkHuru P®, KpacHoii KHUTH peruoHa.
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