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Pabouas mporpaMma cpeaHero o0IIero oopasoBaHus 10 OMOJOTUI
(yriryOJIéHHBINT ypOBEHB) COCTaBJeHAa Ha OcCHOBe PenepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpasoBarnuu B Poccuiickoii
Degepanum»l, denepaIbHOTO rocyZapCTBEHHOTO 06-
pas3oBaTeJIbHOIO CTaHZApTa cpefHero obimero obpasosanusZ, Kon-
LelIUK [IPernojaBanusa yue6Horo npeamera «Buosorus»3 u ocHOB-
HBIX TIOJIOYKEHUH (enepanbHoil pabodell IPOTPAMMEbI BOCIIUTAHUA

NOACHUTEJIbHAA 3ANMUCKA

YuebHbIll IpeaMeT « Buosiorus» yriryoJeéHHOTO YPOBHA N3YUEHU A
(10—11 xiaccel) sBIsieTCS OTHUM 13 KOMIIOHEHTOB 00pa3oBaTe Ib-
HOIT oOisactu «EcrecrBenmnble Hayku». CoOrIacHO TOJOMKEHUSIM
dPIr'oC COO, mpodunbHble yueOHBIE IIPEIMETHI, H3ydyaeMble Ha
yIIyOJIEHHOM YPOBHE, SIBJISIOTCSA cIIocoO0oM aud@epeHIInanum ooy-
YeHUs Ha CTapIell CTYIeH! ITKOJbI U IPU3BAHLI 00€CIIeUUTh IIpe-
€MCTBEHHOCTb MEJKIy OCHOBHBIM OOIIMM, CPEIHUM OOIIHM, CPe.-
HUM CIEeNUaJbHBIM U BBICIINM oOpasoBaHueM. B TO Ke Bpems
KaXKIbINA 13 9TUX YUEOHBIX IIPEIMETOB J0JKeH ObITH OPUEeHTUPOBAH
Ha OPUOPUTETHOE pelleHre 00pasoBaTeIbHBIX, BOCIUTATEIbHBIX
¥ pasBUBAIOINX 3a7ad, CBA3AaHHBLIX C IIpodopueHTaneil o0yuaro-
muXcsa U CTUMYJIMPOBaHNEeM HMHTepeca K KOHKPEeTHOU obJiacTu Ha-
YUYHOT'O 3HAHUSA, CBA3AHHOTO ¢ 0MOJIOT1ell, MeIUINHOMN, 9KOJOTHelH,
ICUXOJIOTHEH, CIIOPTOM UJIN BOGHHBIM IEJI0M.

IIporpamma gaér mpeacTaBjeHHe O IIeJH W 3aJadax N3yYeHUSd
yuebHOro nmpeamera «Buojsorus» Ha yriryoJEHHOM YPOBHeE; OIIpee-
JdeT oba3aTesbHOE (MHBAPUAHTHOE) IPEIMETHOE CONlepKaHue, ero

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

2 demepaJIbHBIN rOCyJapCTBEHHBIN 00pa3oBaTeJIbHBINA CTaHIAPT CPEIHETO
o61ero o6pasoBanuA (YTBEP:KAEH IpuKasdomM MuHMCTEPCTBA 00pa3oBa-
HUuA 1 HayKu Poccuiickoit @egeparnuu ot 17 mas 2012 r. Ne 4130, pen.
or 12.08.2022).

3 Kouuenmus mpenogaBaHusa yueOHOTo npeamMera «Buosgorus» B 0011e006-
pasoBaTeNbHBIX OpraHmsanuax Poccuiickoit Pemepainuu, peaamusyio-
IUX OCHOBHBIE OOpasoBaTesibHBIE IIPOrpaMMbl (0J00peHa pellleHueM
deaepasbHOTO yUEeOHO-METOAUUYECKOTO O0beuHeHUsA Mo o0IemMy obpa-
30BaHUIO, IPOTOKOJ oT 29.04.2022 Ne 2/22).
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CTPYKTYPUPOBaHUE II0 PasaeiaM U TeMaM, paciipeieseHne mo Kjac-
caM; PeKOMEHJIyeT IOCJIeI0BATEeIbHOCTDh N3yUYeHUA YUeOHOTO MaTe-
puana ¢ yuéToM MeKIPeIMeTHBIX W BHYTPHUIIPEIMETHBLIX CBs3eif,
JIOTUKM y4eOHOTO IIPOoIlecca, BO3PACTHHIX OCOOeHHOCTell obOyuaro-
muxcsA. B mporpamMme peasiM30BaH IIPUHIIUAII IIPEEMCTBEHHOCTHU
C U3yUYeHHeM OMOJIOTHUY Ha YPOBHE OCHOBHOT'O 001ero 00pa3oBaHusd,
Osaromaps ueMy IIpoCMaTpUBaeTCA HAIPABJIEHHOCTh Ha IIOCJIENYIO-
m1ee pasBUTHE OMOJIOTUYECKUX 3SHAHUI, OPUEHTHUPOBAHHBIX Ha (Gop-
MHPOBaHNE €eCTECTBEHHO-HAYYHOI'0 MHPOBO33PEHUS, SKOJIOTHUYe-
CKOT'O MBIIIJIEHNA, IPENCTABIEHUI O 30POBOM oOpase KU3HU, Ha
BOCIIHTAaHNE OEpPe’KHOT0 OTHOINEHUA K OKPYIKAIOIled IPUpPOTHON
cpeme. B mporpamme TakiKe IIOKasaHbl BO3MOYKHOCTU Yy4eGHOTO
npeamera <«bBuosorusi» B peaamsanuu TpeboBaHuit Crampmaprta
K ILIAHUPYEMBIM JUYHOCTHBIM, METAIPEIMETHBIM U IIPeIMETHBIM
pesyabTaTaM o0yueHUA U B (DOPMUPOBAHUY OCHOBHBIX BHUJOB yuel-
HO-TIO3HABATEJIbHOI NeATEJIbHOCTH O0YUAOIINXCS II0 OCBOEHUIO CO-
IepsKaHusa OMOJOrMYecKOoro o0pasoBaHMs Ha CTapIeil CTyIeHn 00-
meo0pa3oBaTeJIbHOM IITKOJIbI.

PaGouast mporpamMma SBJISETCS OPUEHTHUPOM [IJIs CO-CTABJICHUS
aBTOPCKUX paboumx mnporpaMM. ABToOpaMH paboumMX IIPOTPaMM
MOJKeT OBITH IPEAJIOMKEH CBOM HOAXOH K CTPYKTYPUPO-BAaHUIO U
IOCJIeOBATEJbHOCTH M3yUYeHUsA ydueOHOTO MaTepuaia, CBOE
BHUJleHUE CIIOCO00B (hOpMUPOBAHUA y OOYUAIOIIUXCA IIPEeAMEeT-HbIX
3HAHUU U yMeHUii, a TaKyKe MEeTOJOB BOCIUTAHUA U PA3BUTUA
cpeacTBamMu yueGHOTrO mpeamera «Buosorusa».

OBLLAA XAPAKTEPUCTUKA
YYEBHOI0 MPEAMETA «bNOJIOTNA»

VuebHbIlI mpeaMeT «Buojsiorusi» Ha CTYIeHUM CpeaHero oO0Iero
oOpasoBaHUsA B3aBepIIaeT OMOJIOTHUECKOe O0pasoBaHME B IITKOJE
¥ OPMEHTHPOBAH Ha pacllIupeHne U yIiaybJeHue 3HAHUHA 00ydaro-
IIUXCS O *KUBOUW IIPUPOJE, OCHOBAX MOJIEKYJISIPHOU M KJIETOUHOM
OMOJIOTUH, DMOPUOJIOTUN W OHMOJIOTUU PA3BUTUSA, T€HETUKI, CeJIeK-
11, OMOTEeXHOJIOTUM, DBOJIOIIMOHHOTO YUEHUS U dKOJOTUU.

Nsyuenne yuebHOro mpeamera «Buosiorus» Ha yriayGJIeHHOM
YPOBHE OPUEHTUPOBAHO HA IOATOTOBKY OOYUYAIOIUXCS K IIOCJIENY-
IOIIEeMY MOJYUYeHUI0 OMOJIOTHUYEeCKOT0 00pasoBaHus B By3axX U opra-
HU3AIUAX CpeaHero mpodeccuoHaJIbHOTo oopasdoBauusda. OCHOBY ero
COEeP;KaHUA COCTABJIAET CHUCTEeMa OMOJOTUUYECKUX 3HAHUM, MOJIY-
YEHHBIX IIPU U3YUYEHUU OOYUAIOIIUMUCS COOTBETCTBYIOIIIUX CHUCTE-
MaTUYECKUX pPasiejgoB OMOJOTMHM B OCHOBHOUW InKojae. B 10—
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11 kjgaccax 5THU 3HAHUSA IIOJYyYalOT pasBuUTHe. TakK, pacIIupPeHbI
U yroyOJieHbl OMOJIOTMYEeCKHWe 3HAHUA O PACTEeHUAX, KUBOTHBIX,
rpubax, 0aKTepuAX, OpraHu3Me UeJ0BeKa, OOIUX 3aKOHOMEPHO-
CTSX YKU3HU; JOMOJHUTEJIbHO BKJIIUEHBI OMOJIOTUYECKUE CBEJeHU A
OPUKJIALHOTO U IIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO MCIIOJIb-
30BaTh KaK OPUEHTHUPHI AJIS TOCJEIYyIOIero BbIOOpa mpodeccuu.
BosMoskHA Takske MHTeTrpalusa O0MOJIOTUUYEeCKUX 3HAHUI C COOTBET-
CTBYIOIIUMI 3HAHUSIMU, IMOJYUYEHHBIMH OOYUAIOIUMUCSA IIPU U3Y-
YyeHUU (pU3UKU, XUMHUU, reorpadpum m MaTeMaTUKH.

CTpyKTypa mporpamMMbl yueOHOro mpeamera «bBuogorus» orpa-
JKaeT CHUCTEeMHO-YPOBHEBBIM W 9BOJIIOIMOHHBIN MOAXOABI K M3yUe-
Huio 6uosoruu. CorsiacHO MM, M3YUYaIOTCA CBOMCTBA U 3aKOHOMEP-
HOCTU, XapaKTepHble [Jsi JKUBBIX CHCTEM PAa3HOr'0 YPOBHSA
OpraHm3allu, 9BOJIOIUY OPraHUYECKOro Mmpa Ha 3emJe, coxpa-
HeHUs 6MOJOTUYECKOT0 pasHooOpasus miaaHeTsl. Tak, B 10 Kiaacce
M3yUYaloTCsI OCHOBBI MOJIEKYJISAPHON U KJIETOUHOI OMOJIOTUU, 9M-
OpUOJIOTUY U OMOJIOTUY PA3BUTHUA, T€HETUKU U CeJeKINU, O1MoTeX-
HOJIOTUY U CUHTETUYECKON OMOJIOTMU; aKTyaJu3UPYIOTCS 3HAHUS
o0ydJamInxcsa Mo 0OTaHUKe, 300JI0TUU, AHATOMUM, (PUI3UOJOTUU
yejgoBeKka. B 11 Kjiacce m3y4uaroTcs: 9BOJIOINOHHOE YUeHUEe, OCHOBBI
9KOJIOTUU U yUeHue o bmocdepe.

VuebHbIl mpeaMeT «Buojsorus» mpusBaH 00eCcIeuuTh OCBOEHUE
00yYaIMIIMUCA OMOJOTUYECKUX TEOPUM W 3aKOHOB, MAel, MPUH-
IIUIIOB W TPABUJI, JEXKAIMX B OCHOBE COBPEMEHHOM eCTeCTBEeH-
HO-HAyYHOM KapTUHBI MUPAa; 3HAHUHM O CTPOEHUU, MHOT000pasuu
" 0COOEHHOCTAX KJIETKHU, OPraHN3Ma, MOMYyJIAINN, OMOIleH03a, DKO-
CHUCTEMBI; O BBIZAIOIIUXCA HAYUYHBIX JOCTUIKEHUAX, COBPEMEHHBIX
HCCJIeTOBAHUAX B OMOJOTUU, MPUKJIAAHBIX aclleKTaxX OMoJorude-
CKUX 3HaHUM. [IJid pasBUTUA U MOAAEP:KAHUA WHTepeca o0yuaro-
muxXcs K OMOJIOTUM HapAAy CO 3HAUUTEJNbHBIM O0BEMOM TEOPEeTH-
YeCKOTro MaTepuajia B cCoiep:KaHum yueOHoro Ipeamera « Buoaorusi»
IPeayCcMOTPEHO 3HAKOMCTBO C MCTOPUEil CTAaHOBJIEHUS U PA3BUTUI
TOM MM WHOHM 00JIacTU OGMOJOTUM, BKJIAJAOM OTEUECTBEHHBIX U 3a-
PYOEKHBIX YUEHBIX B PEIIeHNEe BAXKHENIITNX OMOJIOTTUYECKUX U DKO-
JIOTUYECKUX HPOoOJIeM.

LENW N 3A0AYN N3YHEHNA
YYEBHOIO NMPEAMETA «BUONIOTUA»

Ilens usyuenus yuedbHoro mpeamera «Buosorus» Ha yrioy6ieH-
HOM yPOBHE — OBJIafileHue 00yUJalonINMUCa 3HAHUSAMU O CTPYKTYP-
HO-(PYHKIIMOHAJIBHO OPraHU3aI[UU JKUBBIX CHCTEM Pa3HOI'0 paHra
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u nmpuodpeTeHre YMEHUHN MCIIOJIb30BaTh 9TH 3HAHUS B (pOpMHUPOBA-

HUU WHTepeca K OIpeJeJEHHOUN o0sacTu MpodecCuoHaJIbHON aes-

TeJIbHOCTH, CBSIBAHHOUN C OMOJIOTHEN, MU K BBIOOPY yueOHOTO 3a-

BeIeHUs OJIA IPOLOJIKEeHNA OMOJOTNYeCcKOoro oopasoBaHM.
HocTu:keHue 1eam mM3ydyeHuUsA ydeOHOTO Irpeamera «bBuosorus»

Ha yIIyO0JEHHOM YpPOBHE O0eCIeuMBAETCsS PeIlleHWeM CJIeAYIOIINX

3amau:

—o0CBOeHMe O0yUAIMIUMICS CUCTeMbI OMOJIOTHUYECKUX 3HAHHUI: 00
OCHOBHBIX OMOJIOTMYECKUX TEOPUAX, KOHIIEIIUSIX, TMIOoTe3ax,
3aKOHAaX, 3aKOHOMEPHOCTAX U IPaBUJIaX, COCTABIAIOIIUX COBPE-
MEHHYIO eCTeCTBeHHO-HAyUYHYI0 KapTUHYy MHpa; O CTPOeHUH,
MHOroo0pasuy 1 0COOEHHOCTAX OMOJOTUUECKUX cucTeM (KJIETKa,
OpraHusM, IOMyJIAIUs, BUMA, OMOTeoIeHo3, buocdepa); o BbIga-
IOIUXCA OTKPBITUSX U COBPEMEHHBIX MCCJIeIOBAHUAX B OMOJIO-
run;

—OBHAKOMJIeHUE OO0OydUalIMuXcsa C MeTOJaMHt WO3HAHUS KUBOIM
OPUPOABI: UCCJIEOBATEIbCKUMY METOAAMY OMOJIOTUYECKUX HAYK
(MOJIEKYJIAPHON 1 KJIETOUHON OMOJIOTHM, SMOPHMOJIOTUN U OMO0JIO-
TUU Pa3sBUTUSA, TeHETUKU U CEJeKI[UU, OMOTeXHOJIOTUN 1 CUHTe-
TUUYECKOU OMOJIOTHU, ITaJe0OHTOJOTUN, dSKOJOTUN); METOLaMU ca-
MOCTOSITEJIbHOI'O IIPOBEIEHUS OWOJIOTMUYECKUX HCCJIEIOBAHUMN
B JabopaTopuu u B Ipupoje (HabaoaeHne, n3MepeHne, SKCIepu-
MEHT, MOJeJIupPOBaHme);

—oBJIafleHre O0YyYaNIUMUCA YMEHUAMHU: CAMOCTOSTEJIbLHO Ha-
XOIUTDb, aHAJIUSUPOBATh U HMCIIOJIb30BATH OMOJOTUUYECKYIO MH-
dopmManuio; IMOJAb30BAaThCA OMOJOTUUECKON TEePMUHOJOTHEH
¥ CHMBOJHUKOII; YCTaHABJAWBATH CBA3b MEXKAY Pa3BUTHUEM OMO-
JOTUU ¥ COIMAJbHO-9KOHOMUUYECKUMHU ¥ HSKOJOTUUYECKUMU
npobjgeMaMM UYeJIOBeUeCTBa; OIeHWBATHL IIOCJEACTBUSA CBOEH
IesATeJbHOCTH II0 OTHOINEHUI0O K OKPYJKalolleidd NPUPOIHOU
cpene, COOCTBEHHOMY 3J0POBHI0O U 3J0POBBHI0 OKPYIKAIOIIUX
JI0Met; 000CHOBBIBATH U COOJIIONATH MePhl IPOMUIAKTUKY UH-
GeKIMOHHBIX 3a00JieBaHUM, NpaBUJia IIOBEIEeHUSA B MPUPOIE
u obecneueHuss 0€30IACHOCTH COOCTBEHHOH »KU3HeLesaTeJbHO-
CTU B UPE3BLIYAMHBLIX CUTYAI[UAX IPUPOSHOTO U TEXHOTEHHOTO
XapakKTepa; XxapaKTepu30BaTh COBpeMeHHbIe HaYyUHBIE OTKPbI-
TS B 00JIacTH OMOJIOTHU;

—pasBuTHEe y OOYYAMIUXCS MHTEJJIEKTYaJIbHBIX M TBOPUECKUX
criocoOHOCTell B Ipollecce 3HAKOMCTBA C BBIAAIOIIUMUCST OTKPBI-
TUAMU U COBPEMEHHBLIMI MCCJIEIOBAHUSAMU B OMOJOTUU, peliae-
MBIMH €I0 IIPO0JIeMaMM, METOZOJOTHel OMOJIOTMYECKOro MCCJe-
IOBaHUsS; IIPOBENEHUSI OKCIePUMEHTAJIbHBIX HCCJIEIOBaAHUIM,
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perrenus OUOJOrMUECKUX 3ajad, MOJAEeJINPOBAHUA OMOJIOrHUe-
CKUX 00'Bb€KTOB 1 IIPOIIECCOB;

—BOCOHUTaHMWE ¥ 00yUAIOIINXCs IeHHOCTHOTO OTHOIIEHUA K sKUBOM
OPUPOJE B IEJIOM U K OTIEeJIbHBIM €€ 00heKTaM U ABJIeHUAM; POp-
MHUPOBaHMNE SKOJOTUUECKOIT, TeHEeTUUECKOM I'PaMOTHOCTH, O0IIe
KYJbTYPHl MOBENEHUs B MPUPOAE; HHTErpaluyd ecTeCTBeHHO-
HayUYHBIX 3HAHUI;

—npuobpeTeHne OO0OyYaOIMUMUCA KOMIETEHTHOCTH B PaIlUO-
HaJbHOM NPHUPOAONOJL30BaHUM (COOJI0MeHIe IPaBUJI IIOBeIe-
HUA B IPUPOJE, OXPAHBI BUIOB, dKOCHCTEM, Omocdepsl), co-
XpaHeHUU COOCTBEHHOTO 3J0POBbA U 3M0POBHS OKPYIKAIOIIUX
aiomeii (cobsomeHusa Mep mpoduiIakTuku 3abosieBaHUI, 06e-
creyeHue 0e30IMACHOCTH KU3HENEeATEeJIbHOCTH B UYpe3BbIUAM-
HBIX CHUTyaIlUAX IPUPOJHOTO0 M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE WCIIOJIL30BAaHUA OUMOJOTMYECKMX BHAHUN U YMEHUH
B IIOBCEJHEBHOI JKU3HU;

—co3manue YCJIOBUH AJIsT OCO3HAHHOTO BhIOOpA 00yUAIOIIIUMUCS MH-
IUBUAYAJIbHON 00pa3oBaTeIbHON TPAeKTOPUM, CIIOCOOCTBYIOIIEH
mocJieyoIeMy MIpodeccrnoHaIbHOMY CAMOOIPEAeJeHNI0, B CO-
OTBETCTBUU C UHANBUIYAJIbHBIMY MHTEPECAMHU U IIOTPEOHOCTAMU
peruoHa.

MECTO YYEBHOTO NMPEAMETA «BNONOTUA»
B YYEBHOM NNAHE

ITporpamma cocraBieHa ¢ yIETOM KOJHUYECTBA YACOB, OTBOJNMO-
ro Ha u3ydyeHue npeamera «Buojsiorus» yuyeOHBIM IIJIAHOM Ha yIJIy-
o6sméunom ypoBHe B 10—11 kiaccax. IIporpamma paccuuTaHa Ha
npoBefenne 3 U 3aHATUN B HeAeJI0 IIPU U3YUEHUU IIPeIMeTa B Te-
yenne AByx JeT (10 u 11 maccer). O6Iiee Yucjao yueOHBIX UacOB
3a 2 roga obyuenusa cocraBisaer 204 u, us Hux 102 u (3 ¥ B HeeI10)
B 10 xaacce, 102 u (3 u B Hemesrro) B 11 Kiacce.

OT60p opraHmMa3anMOHHBLIX (POPM, METOIOB W CPEACTB OOyUeHUS
OMOJIOTHH OCYIIECTBJISIETCS C YUETOM CHeIu(PUKU ero Coaeps;Kanus
¥ HAIIPABJIEHHOCTH HA IPOLOJIMKEHNEe OMOJIOTMYEeCKOTI0 00pasoBaHusd
B OPraHMU3alluAaX CpeaHero mpodecCuoHaJIbLHOTO U BICIIIEro 00paso-
BaHUS.

06sa3aTeIbHBIM YCJIOBHEM HIPU 00yUeHUYN OMOJOTUY HA YIVTyOIEH-
HOM ypPOBHE ABJIAeTCA MPOBeJeHNe Ja00PaTOPHBIX U MIPAKTUUECKUX
pabor. Tak:ke yuacTre oOyUaIOIUXCA B BBITIOJTHEHUMN ITPOEKTHBIX
u yueOHO-HCCIeI0BATeIbCKUX Pad0T, TeMaTHUKa KOTOPBIX OIpeie-
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JISIeTCsI YUYUTEJIeM Ha OCHOBE MMEIOIMXCS MATepPUabHO-TeXHUYe-
CKHUX PECYypPCOB M MECTHBIX IIPUPOIHBIX YCJIOBUIA.

B remaTmueckoM IJIAHMPOBAHUU IJsI KaXKIOr0 KJacca IPearo-
JaraeTcs pesepB yueOHOrO BPeMeHH’, KOTOPBIA YUUTEIb MOMKET HC-
OJIb30BATh II0 CBOEMY YCMOTPEHUIO, B TOM UYHCJIE AJIA IPOBEIeHU
0000ILTAI0IX YPOKOB, 3aIlUThl OO0yYaIoIUMUCSA IIPOEKTHBIX
u yueOHO-MCCaeI0BaATeIbCKUX PadoT.

BUONTIOTUA. Yrny6néHHblit ypoBeHb. 10—11 knacchbl 9



NAAHUPYEMBIE PE3VYJIbTATbl OCBOEHUA
YYEBHOI0 NPEAMETA «BUOJIOTUA»

Cornacao @I'OC COO, ycraHaBimBaioTCcA TPeOGOBAHUSA K PE3YJb-
TaTaM OCBOEHUs OOYYAIOIIUMUCS IIPOrpaMM CpeaHero oobIero o6-
pa30BaHUSA: JIUUHOCTHBIE, MEeTaIllpeJIMEeTHbIE U IIPeMEeTHHIE.

JINYHOCTHbIE PE3VJIbTATbI

B cTpyKType JIHMUYHOCTHBIX pPe3yJbTATOB OCBOEHHUS IMIpeaMeTa
«Buosiorusi» BBIAEJIEHBI CJENYIOIIVE COCTABIAMOIINE: OCO3HAHUE
00yJaIOIMMUCA POCCUNCKOM IPaKIAHCKON UAEHTUIHOCTH — T'OTOB-
HOCTH K CaMOPa3BUTHUIO, CAMOCTOATEJIbHOCTH U CAMOOIIPEeIeHIIO;
HaJaudue MOMuUBaAuUU K O0yUYeHUI0 OMOJIOTUH; UeJeHANnpPasieHHoe
paszsumue BHYTPEHHUX YOeKAEHWI JUYHOCTU Ha OCHOBE KJIOUe-
BBIX ITEHHOCTEM M MCTOPUUYECKUX TPAAUIIUN Pa3BUTHUA OMOJIOTUUE-
CKOTO 3HAHUA; 20MOBHOCMb U CNOCOOHOCMb OOYUAIOIINXCA PYKO-
BOJICTBOBATbLCA B CBOeIl [AeATEIbHOCTH I[€HHOCTHO-CMBICIOBLIMI
yCTaHOBKAMU, IPUCYIIIUMU CUCTEME OMOJIOrNUeCKOT0 00pa3oBaHUs;
HaJLuYue NPaBoCO3HAHUS SKOJOTUUECKON KYJIbTYPhI, CLOCOOHOCMU
CTaBUTH IEeJIX U CTPOUTDH JKUBHEHHBIE TIJIAHBI.

JInuHOCTHBIE PEe3yJabTAThl OCBOEHUS IIpeaMera «Buosorusa» 1o-
CTUTAIOTCSA B €IUHCTBE yUYeOHOM 1M BOCHUTATEJbHOM AeATeIbHOCTH
B COOTBETCTBUU C TPALUIIMOHHBIMU POCCUNCKUMU COIIUOKYJIBTYP-
HBIMHU, UCTOPUYECKUMU U MTYyXOBHO-HPABCTBEHHBLIMU I[€HHOCTIMU,
OPUHATLIMHU B 00IIeCTBE IIPAaBUJIaMU M HOPMaMU MOBEIEeHU U CIIO-
COOCTBYIOT IIPOIleCCaM CaMOIO3HAHWA, CAMOBOCIUTAHUA M CaMO-
pasBuTHUA, PA3BUTUA BHYTPEHHEH MO3UIINU JUUYHOCTH, IaTPUOTH3-
Ma ¥ YBayKeHUsI K 3aKOHY U IIPABOIIOPSAKY, UEJOBEKY Tpylda u
cTapIieMy IIOKOJIEHUI0, BBANMHOI'0 YBasKeHUsI, 0ePeKHOr0 OTHOIIIe-
HUA K KYJbTYPHOMY HaCJIEIUIO U TPAAUIIUAM MHOTOHAIIMOHAJIBHO-
ro Hapoga Poccuiickoit @enepanuu, IpUpoae U OKPYKAIOIIEeN cpe-
ze.

JInuHOCTHBIE PEe3yIbTAaThl OCBOCHIS yUeOHOTro mpeamMmeTa «Brojo-
TUsA» JOJIPKHBI OTPasKaTh TOTOBHOCTD U CIIOCOOHOCTh 00yUAIOINXCS
PYKOBOZICTBOBATHCSA C(POPMUPOBAHHOI BHYTPEHHEH IIO3UIUEN JIUU-
HOCTH, CUCTEMOM ITeHHOCTHBIX OPUEHTAINI, TO3SUTUBHBIX BHYTPEH-
HUX YO0eXKIeHU, COOTBETCTBYIOINX TPAAUIIMOHHBIM IT€HHOCTSIM
poccuiickoro o0IlecTBa, paclinpeHne *KU3HEHHOTO ONbITa U ONbITA
IesiTeIbHOCTU B IIPOIleCCe pean3alluy OCHOBHBIX HAIIPaBJIEHUN
BOCIIMTATEJIbHON NEeATEJIbHOCTH, B TOM YKCJIE€ B YACTH:
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1. FpaXKaaHCKOro BOCNUTAHUAS

—c(OPMUPOBAHHOCTD I'PAKJAHCKOMN HMO3UINM O0yUaloeroca KakK
aKTHUBHOTO M OTBETCTBEHHOI'O UJ€HAa POCCHUMCKOTO O0IIecTBa;
—O0CO3HaHNe CBOUX KOHCTUTYIIMOHHBIX IIPaB 1 00s13aHHOCTEH, yBa-

JKeHMe 3aKOHa W MPaBONOPAIKA;

—TOTOBHOCTH K COBMECTHOI TBOPYECKOM eATEeIbHOCTU IIPU CO3/ A~
HUU yUeOHBIX IIPOEKTOB, PEIeHUN YUeOHBIX U II03HABATEJIbHBIX
3a7au, BBITIOJHEHUUW OMOJIOTUYECKUX SKCIIEPUMEHTOB;

— CIIOCOOHOCTE OIPeNesiTh COOCTBEHHYIO IIO3UIINIO IO OTHOIIIEHUIO
K SABJIEHUAM COBPEMEHHOM JKU3HU U OOBACHATH €€;

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

—TOTOBHOCTH K COTPYAHUYECTBY B IIPOIlECCE COBMECTHOT'O BBIIIOJ-
HeHUs yueOHBIX, MO3HaBaTeJIbHBIX U MCCJIeOBATEIbCKUX 3a1a4,
YBaKUTEJIbHOTO OTHOIIIEHUSA K MHEHUIO OIIIIOHEHTOB IPU 00CYK-
IEeHUY CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEP KaHUA;

—TrOTOBHOCTb K I'yMAHUTAPHOMN X BOJOHTEPCKON AESATEIHLHOCTH.

2. MaTpuoTu4yecKoro BOCNUTAHUAS

—c(OPMHUPOBAHHOCTh POCCUMCKON TpaKJIAaHCKON HUIEHTUYHOCTH,
IaTPpUOTHU3MA, YBAKEHUA K CBOeMY HApOAy, YyBCTBa OTBETCTBEH-
HOoCcTH Tepen PomuHOII, rOpmocTH 3a CBOII Kpaii, cBoo Poauny,
CBOH SA3BIK W KYJIBTYPY, IIPOIIJIOE WM HACTOAIee MHOTOHAIHO-
HaJbHOrO Hapoxa Poccum;

—IIEHHOCTHOE OTHOIIIeHNWe K IIPUPOJHOMY HAaCJAeOUI0 U IMaMATHI-
KaM IIPUPOJLI; JOCTUKEeHUusAM Poccuu B HayKe, NCKYCCTBE, CIIOP-
Te, TeXHOJOTUAX, TPYIE;

—CIIOCOOHOCTDH OIeHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTaHOBJIE-
HHe W pa3BUTHE OMOJOTUM, IMOHMMAHUS 3HAUEHHUS OMOJOTUU B
TO3HAHUU 3aKOHOB IIPUPOMIbLI, B JKU3HU UEJIOBEKA U COBPEeMEHHO-
TO 00IIecTBa;

—unelinas y0eKIEHHOCTb, T'OTOBHOCTh K CJIYXKEHHIO U 3aIuTe
OTeuecTBa, OTBETCTBEHHOCTDH 34 €r0 CyAbOY.

3. lyxoBHO-HPaBCTBEHHOr0 BOCNMTAHMUAS

—O0CO3HaHNe NJYXOBHBIX I[€eHHOCTEHl POCCUICKOTO Haponaa;
—c(OPMUPOBAHHOCTb HPABCTBEHHOT'O COSHAHUA, STUYECKOTO II0BE-
IeHUs;

BUONTIOTUA. Yrny6néHHblit ypoBeHb. 10—11 knacchbl 1



—CIIOCOOHOCTH OI€HUWBATH CUTYAIIUI0 W IIPUHUMATH OCO3HAHHBIE
pelieHnsa, OPUeHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
IIeHHOCTH;

—O0CO3HaHNUe JINUHOT'O BKJIaJa B IOCTPOEHUE YCTONUMBOTO Oy IYIIETO;

—OTBETCTBEHHOE OTHOIIIEHWEe K CBOUM DOAUTEJSIM, CO3LaHUIO ce-
MBbU HA OCHOBE OCO3HAHHOTO NPHUHATHUS IEHHOCTEH ceMenHOU
KUBHU B COOTBETCTBUU C TpaguIiuAMu Hapomaos Poccuu.

4. ICTETUYECKOro BOCNUTAHUAS

—93CTEeTUYECKOe OTHOIIIEHNE K MUPY, BKJIIOYaA 9CTETUKY ObITa, Ha-
YYHOTO ¥ TeXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPYyZa, OOIIEeCTBEH-
HBIX OTHOIIIEHU;

—IIOHMMAaHUe SMOIIMOHAJIBLHOTO BO3/IEMCTBUSA KMBOU IPUPOILI U €€
IIeHHOCTH;

—TOTOBHOCTHh K CaMOBBIPAKEHHWIO B pPAa3HBIX BUJAaX UCKYCCTBA,
CTPEMJIEHUE TTPOABIATH KaUueCTBa TBOPUECKOU JIMUHOCTU.

5. dusnuecKoro BoCNUTaHUA:

—OHMMAaHWEe ¥ peajn3alusi 3J0pPOBOr0 u 0esomacHOro obpasa
JKU3HU (3J0POBOe ITNTAaHUE, COOJIIOIeH e TUTMeHNYeCKUX IIPAaBUJI
U HOPM, cOaJIaHCUPOBAHHBIN PEKUM 3aHSATUN W OTABIXA, PEry-
JsipHas (pusumueckas aKTUBHOCTH), O€PEKHOT'0, OTBETCTBEHHOTO
" KOMIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U
ICUXUYECKOMY 30POBBIO;

—IIOHUMAaHUWEe MEeHHOCTU IPaBUJ MHANBUAYAIHLHOTO UM KOJIJIEKTHUB-
HOTO 6e30IIacHOTO IMMOBEAEHUA B CUTYaAIlUIX, YIPOMKAIOIIUX 370-
POBBIO W KUBHU JIIOJEN;

—OCO3HaHM’e MOCJIEICTBUNA U HEIPUATUSA BPeIHBIX IPUBBIUEK (YIIO-
TpebJIeHnA aJIKOT0JIA, HAPKOTUKOB, KYPEeHUd).

6. TpynoBoro BocnNUTaHUA:

—T'OTOBHOCTH K TPYIY, OCO3HaHMeE IIEHHOCTH MacTepPCTBa, TPYA0JII00ue;

—TOTOBHOCTh K aKTHUBHOU AeATEIbLHOCTU TEXHOJIOTMUECKOH W COo-
MUaJbHON HaIpaBJIeHHOCTH, CIOCOOHOCTh MHUITMUPOBATD, IIJa-
HUPOBATHh U CAMOCTOSITE/ILHO BBITIOJNHATH TAKYIO MeATEJIbHOCTD;

—UHTepec K pasjuuHbIM chepaM IpodecCuOHAJIbHON JeATeIbHO-
CTH, YMEHME COBEepIIaTh OCO3HAHHBIN BBIOOP OyayImeil mpodec-
CUU U PeaJu30BLIBATHL COOCTBEHHBIE KUBHEHHBIE TIJIAHBI;

—TOTOBHOCTH U CIIOCOOHOCTh K 00Pas3oBaAHUIO M CAMOOOPA30BAHUIO
Ha IIPOTAKEeHUU Bceil JKU3HU.
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7. IKoNnornyecKoro BOCNUTaHUAS

—DOKOJIOTUYECKU IeJIecOO00pas3HOoe OTHOIIEeHWEe K IIPUPOAEe KaK
HCTOUHUKY KU3HU Ha 3eMJie, OCHOBE e€ CYII[eCTBOBAHUS;

—OBBIIIIEHNE YPOBHA JKOJIOTUYECKOIN KYJbTYPHI: MPUOOpPETEeHUE
OIBITA TIJTAHWPOBAHUSA IMOCTYIKOB M OIEHKMW WX BO3MOMKHBIX ITO-
CJIeICTBUU IJIs1 OKPYIKAIOIIel cpeabl;

—O0CO3HaHMe II00AaJBLHOTO XapaKTepa 9KOJOTMUECKUX MIpoOJieM u
myTell uX pelieHns;

—CIIOCOOHOCTH MCHOJIB30BATh NpPUOOpETaeMble IIPU HIYUEHUU
OmosioTUM 3HAHUA U YMEHUA IIPU PEIIeHuu IpobjeM, CBA3AH-
HBIX C PaIMOHAJbHBIM IIPUPOJOIIOJB30BaHUEM (COOJIIOIEeHE
OpaBUJ IIOBeJAEeHUA B IPUPOJE, HATIPABJIEHHBIX HA COXPaHEHUE
PaBHOBeCcUs B BKOCHCTEMAaX, OXPaHy BUJIOB, DKOCUCTEM, OMO-
chepsl);

—aKTUBHOE HeNpUuATHe NeHCTBUI, IPUHOCANIIUX BpeJ] OKPYKalo-
mieli IPUPOSHON cpejie, YMeHIe IIPOrHO3UPOBATh HeOJIarOIPUAT-
HbIE€ 9KOJIOTUUYECKUE MOCJIEeNCTBUSA NPEAIIPUHNMAEMBIX NeMCTBUN
U OpefoTBpAIIATh UX;

—HaJn4yue Pas3BUTOTO JKOJOTMYECKOTO MBINIJIeHUA, JKOJOTHIYe-
CKOI KYJBTYPBI, ONBITA NeATEeJIbHOCTU SKOJOTMUECKOIN HaIlpaB-
JIEHHOCTHU, YMEHUA PYKOBOJCTBOBATLCA MMU B MO3HABATEJILHOMH,
KOMMYHUKATUBHON U COIIUAJIILHOI MPAKTUKE, TOTOBHOCTU K ydJa-
CTHI0 B NPAKTUYECKOU OeATEJHHOCTU YKOJOTMUECKOU HaIlpaB-
JIEHHOCTU.

8. LleHHOCTV Hay4yHOro MO3HaHUAS

—c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPE-
MEHHOMY YPOBHIO Pa3BUTUA HAYKU U OOIIECTBEHHOI HPaKTUKU,
OCHOBAaHHOTO Ha AUAJIOTe KYJIbBTYDP, CIOCOOCTBYIOIIIETO OCO3HAa-
HUIO CBOEr0 MEeCTa B IIOJUKYJLTYPHOM MUDE;

—COBEPIIIEHCTBOBaHNE SI3BIKOBOII W YUTATEJIbCKON KYJIBTYPHI KaK
cpelcTBa B3aMMOAENCTBUSA MEKIY JIOAbMU U ITIO3HAHUSA MUPA;

—IIOHUMAaHMue cruenu@UKN OWMOJOTMU KaK HayKH, OCO3HAHUS eé
posnu B (pOPMUPOBAHUU PAIMOHAJIHHOTO HAYUYHOTO MBIIIJIEHU,
CO3AaHUM IIEJIOCTHOTO IIPEACTABIEHUA OO0 OKPYIKAIOIEeM Mupe
KaK O eIUWHCTBe NIPUPOABI, YeJOBeKa M OO0IIecTBa, B IIO3HAHUU
TIPUPOAHBIX 3aKOHOMEPHOCTEI U pelleHn IpodaeM CoOXpaHeH s
OIPUPOSHOTO PABHOBECHUS;

—y0eKAEHHOCTD B 3BHAUYUMOCTY OMOJIOTUY AJIA COBPEMEHHOM IIUBU-
Jausanuu: obecrieueHns HOBOTO YPOBHS PAa3BUTHUA MEIUIIWHBI;
Cco3laHNe MEepPCIeKTUBHBIX OMOTEeXHOJOTHUI, CIIOCOOHBIX pPeIllaTh
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pecypcHbIe mpo0JeMbl PasBUTHUS UYeJOBEUECTBa; IIOMCKAa IIyTel
BBIXO/Ia M3 IVIO0AJIBHBIX 9KOJOTUUECKUX IIPOOJIEM U 00ecIieueHI A
nepexoJa K YCTOHNUYMBOMY Pa3BUTHUIO, PAIIIOHAJIBHOMY HCIIOJIb30-
BaHUIO IPUPOAHBIX PECypcoB 1 (DOPMUPOBAHUIO HOBBIX CTaHAAPD-
TOB JKU3HU;

—B3aMHTEePECOBAHHOCTH B MOJYUEHUUN OMOJOTMUYECKUX 3HAHUKN B
IeJaAX IOBBINIEHUA OOIMell KyJbTYpbl, €CTECTBEHHO-HAYUYHON
TPaAaMOTHOCTH, KaK COCTaBHOM UYacTU (PyHKIMOHAJBHOW TIpa-
MOTHOCTH O0ydYamIIUXCcsd, (POPMUPYEeMOUN NPU HUIYUeHUU OMO-
JIOTUU;

—IIOHUMAHWEe CYIIHOCTU METOJOB IO3HAHWSA, HCIOJb3YeMbBIX B
€CTeCTBEHHBIX HAYKaX, CIIOCOOHOCTU MCIOJIB30BATH IIOJyYyaeMble
3HAHUA [ aHAJIM3a U OOBACHEHUA ABJIEHUHN OKPYIKAIOIIETO
MHpa U IPOUCXONAINUX B HEM M3MeHEHUl; yMeHue AejaTh 0060-
CHOBAHHBIE 3aKJIIOUEHUS HA OCHOBE HAYUYHBIX (PaKTOB U MMEIO-
MUXCA JAaHHBIX C IIEJIbI0 IMTOJIYUEeHUA JOCTOBEPHBIX BBIBOIOB;

—CIIOCOOHOCTh CAMOCTOATEJbHO WCIOJH30BaTh OUOJIOTUYECKUE
3HAHUSA IJIA pelnieHusA IpobdjgeM B peabHBIX KU3HEHHBIX CUTYya-
MUAX;

—OCO3HaHUe I[eHHOCTU HAYYHON AeATeJIbHOCTU, TOTOBHOCTH OCY-
IIIEeCTBJIATDH ITPOEKTHYIO U UCCJIEIOBATEIBCKYIO JesATeIbHOCTh MH-
IUBUAYAJTBHO U B TPYIIIE;

—TOTOBHOCTBH 1 CIIOCOOHOCTH K HEIIPePbIBHOMY 00pa30oBaHUIO U ca-
MOOOpPa30BaHUIO, K AKTUBHOMY MOJYUYEHUIO HOBBLIX 3HAHUI IIO
OUOJIOTHM B COOTBETCTBUU C JKUBHEHHBIMHU IIOTPEOHOCTIMU.

B mporiecce mocTUiKeHUA JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS
00yYaIIIMUCS IIPOTPaMMBI CPeIHEro 00IIero oopasoBaHusa y 00y-
YAIOIUXCS COBEPIIEHCTBYETCSI JMOUUOHAJLbHBLIL UHMENLeKM,
IpeaIoJaraoInuii cpopMUPOBAHHOCTD:

—CaMOCO3HAHUS, BKIIOYAOIIETO CIIOCOOHOCTh IIOHNMATh CBOE MO~
I[UOHAJLHOE COCTOSHWE, BHUIETh HAIIPABJIEHUS PA3BUTUS COO-
CTBEHHOM 9MOIITMOHAJIBbHOM c(epbl, OBITH YBEePEHHBIM B cebe;

—camopezyauposarHus, BKJIOUAIOIIETO0 CAaMOKOHTDPOJb, YMeHUe
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE TOBeIeHUe, CIIOCOOHOCTH
amanTUPOBAThCA K SMOIIMOHAJIBHLIM N3MEHEHUAM U IPOABIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

—68HYMpeHHell MOMUBAy UL, BKJIIOUAIOIIEH CTpeMJIeHNe K JOCTU-
JKEeHUIO IeJU U YCIIeXy, OINITUMU3M, WHUIIUATUBHOCTH, YMEHIe
IeicTBOBAaTh, MCXOLA M3 CBOMUX BO3MOJKHOCTE;
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—oaomnamuu, BKJIOYAIOIE CIOCOOHOCTh IIOHMMATH 9MOIIMOHAD-
HOE COCTOSHNE APYI'UX, YUYUTHIBATH €r'0 IPU OCYIIEeCTBJIEHUN
KOMMYHMKAIIAN, CIIOCOOHOCTh K COUYBCTBUIO 1 CONEPEKMBAHUIO;

—COUUAJIbHBLX HABLLKOB, BKJOYAIOIINX CIOCOOHOCTH BBICTpPAN-
BaTh OTHOIIEHWUS C APYTUMH JIIOAbMU, 3a00TUTHCHA, IIPOABJIATH
MHTEpeC U paspelrarbh KOHMINKTEI.

METANPEAMETHbBIE PE3YJIbTATbI

MeranpengmerHble pe3yJabTaThl OCBOEHUA Y4eOHOTO MpeameTa
«Buosorusi» exarouaom: sHaUNMbIe A1 GOPMUPOBAHUS MUPOBO3-
3peHusa OOydYaroIUXCs MeKIUCIUILINHAPHBIE (MeXIpeaMeTHbIE)
o0IleHayYHbIe TOHATUA, OTPasKAIoIe IIeJIOCTHOCTh HayUHO Kap-
TUHBI MHPa U CHelu(GUKy MeTOINOB IIO3HAHWUSA, MCIOJIb3YyeMBIX B
€CTeCTBEeHHBIX HayKax (BeIllecTBO, dHeprus, siBjeHune, IIpoIecc, Cu-
cTeMa, HaAyUYHBIN (aKkT, IPUHIIUI, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3a-
KOH, Teopus, HCCJeIOBaHUe, HAOJIOJAeHNe, U3MepeHUe, dKCIIepHu-
MEHT U Ip.); YHUBEPCcaJbHbIE YueOHbIe NelicTBUA (T03HaABaTeIbHEIE,
KOMMYHHUKATHUBHLIE, PEeryJISTUBHBIE), o0eciieunBamIine (PopMuUpo-
BaHMe (PYHKIIMOHAJIBHOM I'PAMOTHOCTH U COI[MAJBHOM KOMIIETEH-
UK 00yYaIoIUXCs; CIIOCOOHOCTh 00YYAaIOIUXCA MCIIOJIb30BaTh OC-
BOGHHBIE MEKIUCIUIINHAPHLIE, MHPOBO33PEHUYECKUE 3HAHUSA U
VHUBepcaJbHbIe yueOHbIe NefCTBUA B IIO3HABATEJbHON U COIUAJb-
HOII IpaKTHUKe.

MeranpeamerHbie Pe3yJIbTATHI OCBOEHUS HPOTPAMMBI CPEIHEro
00111eT0 00pPa30BaHUA MOJIKHBI OTPaKaTh:

OBnageHue VHuUBEpCaibHbIMU y‘-IE6HbIMM Nno3HaBaTe/ibHbIMU Jei-
CTBUAMU:

1) 6aso08vie n0zuneckue deilcmaus:

—CaMOCTOATEeJbHO (GOPMYyJIMPOBATh M AKTYaJIU3WPOBATH MIPOOJIEe-
MYy, pacCMaTPUBATh €€ BCECTOPOHHE;

—HCIIOJIb30BATh INPU OCBOEHUU S3HAHUN MIPUEMBI JIOTUYECKOIO
MbIIIJIEHUsT (aHAjams3a, CUHTEe3a, CPaBHEHUs, KJaccuuraiuu,
000011IeHNA), PACKPBIBATL CMbBICJ OMOJIOTUUYECKUX IIOHATHUN (BBI-
IeJIATh UX XapaKTepHble MPU3HAKY, YCTAHABIUBATDL CBA3U C APY-
TUMU IIOHATUSAMU);

—OomnpenensaTh IeJU NeATeJbHOCTH, 3aJaBasi mapaMeTphl U KPUTe-
puu UX OOCTUIKEHUS, COOTHOCUTH PE3yJIbTAThI MesITeIbHOCTU C
HOCTABJICHHBIMU IIEJISIMU;

BUONTIOTUA. Yrny6néHHblit ypoBeHb. 10—11 knacchbl 15



— HCIIOJIb30BATH OMOJIOTUUECKIE IIOHATUSA NI 00bACHeHUA (DAKTOB
1 SBJIEHUU KUBOU IIPUPObI;

—CTPOUTH JIOTUYECKHEe pacCy:KAeHus (MHAYKTUBHBIE, IEIYKTHUB-
Hbl€, 10 AHAJOTUM), BBLIABIATL 3aKOHOMEPHOCTH U IIPOTHUBOPE-
Yusi B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIUPOBATH BBIBOALI U
B3aKJIIOUEeHU;

— OPUMEHSTh CXEMHO-MOJEJbHBLIE CPEINCTBA [Jid MPEeNCTABICHUS
CYIITECTBEHHBIX CBA3€H W OTHOIIEHWIN B M3ydYaeMBbIX OMOJIOTHUE-
CKUX 00bEeKTaX, a TaKKe IPOTUBOPEUNIl PA3HOTO POia, BHIABJICH-
HBIX B PA3JIUUYHBIX WHQOPOPMAIIMOHHBIX MCTOUHUKAX;

—paspabaTbiBaTh IIJIaH pPeIIeHUs HIPOoOJIeMbl ¢ YUETOM aHaJJIU3a
UMEIONINXCS MaTePUAaTbHBIX 1 HeMaTepuaabHBIX PECYpPCOB;

—BHOCHUTH KOPPEKTHUBLI B IeATEIbHOCTD, OIIEHUBATH COOTBETCTBUE
PesyJIbTaTOB IIeJIsIM, OIIEHUBATh PUCKHU ITOCJIEACTBUMN AeATeIbHO-
cTH;

—KOOPAMHUPOBATh U BBLINOJHATL PadOTy B YCJIOBUSAX PeaabHOTO,
BUPTYAJbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOIEHCTBUAI;

—Ppas3BUBATHh KpPeaTWBHOE MBbIINIJIEeHNE IIPU PEeIIeHUuN KU3HEeHHBIX
mpobiem;

2) 6a308bLe uccaedosamenvcrKue deiicmaus:

—BJaZleTh HAaBBIKAMU YUeOHO-MCCIIe0BaATEIbCKOM 1 TPOEKTHOM Jie-
ATEeJIbHOCTU, HABBIKAMU Pas3peIleHus mpodIeM; CII0COOHOCThIO 1
TOTOBHOCTHIO K CAMOCTOSTEJIHLHOMY IIOMCKY METOIOB PeIleHUs
IIPaKTU4YEeCKUX 3ama4, IPMMEHEHNIO Pa3/IMYHbIX METOJO0B II0O3HAa-
HUST;

— HWCIIOJIB30BaTh Pa3/IMYHBbI€ BUABI NEATEJIBHOCTH IIO ITIOJIYYEHUIO
HOBOI'O 3HaHUdA, €0 MHTepIlipeTanun, npe06pa3013aHI/IIo u nmpume-
HEHUIO B YUYEOHBIX CUTYaIlUAX, B TOM YKCJIE IIPU CO3MaHUN yueod-
HBIX U COIMAJIbHBIX ITPOEKTOB;

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

—cTaBUTh U GOPMYJIUPOBATH COOCTBEHHBIE 3aa4X B 00pa30BaTeb-
HOU IeATEJbHOCTU U JKU3HEHHBIX CUTYaI[UdX;

— BBIABJIATH IIPUYMHHO-CJIEACTBEHHBbIE CBA3N N aKTyaJIU3nMPOBATH
3aJIauy, BbIIBUTAaTh I'AIIOTE3Y €€ pellleHus, HaXO0IUTh apryMeHTbI
IJIsI JOKasaTeJIbCTBAa CBOUX YTBEPIKIEeHUIi, 3aJaBaTh mapaMeTpPhbI
U KPUTEPUU pPeIeHusd;

—aHaJIN3UPOBAaTh IIOJyUEHHBbIE B X0Jle PEellIeHnuA 3aJauu pesyJabTa-
Thl, KPDUTUYECKH OIl€eHMBATh UX NOCTOBEPHOCTH, IIPOI'HO3NPOBATH
HN3MEeHEeHNe B HOBBIX YCJIOBHUAX;
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—IaBaTh OIEHKY HOBBIM CUTYaIlUAM, OIIeHUBATh IIPUOOPETEHHBINA
OIIBIT;

—OCYIIECTBIATL IleJIeHAIPAaBIEeHHBIN IIOMCK IepeHoca CPEeACTB U
CcI10co00B AeficTBUSA B MIPOPECCUOHATBHYIO CPEay;

— yMeTh IIEPEeHOCUTh 3HAHUSA B IIO3HABATEJIbHYIO U IIPAKTUUYECKYIO
obJacTu KU3HEIeATeIbHOCTH;

—yMeTh MHTErpHupPOBATHL 3HAHHUS M3 Pas3HbIX IIPEAMETHBIX 00Ja-
CTel;

— BBIIBUTATh HOBBIE UeH, IIPeJjaraTh OPUTUHAJIbHBIE TTOAXOABI 1
pellieHus; CTaBUTH IPOOJIEMBI U 3aJaUM, AOMYCKAIOIINE aJIbTep-
HaTHUBHBIE PeIeHUsd;

3) deiicmeusa no pabome ¢ ungopmayueir:

—OPUEHTUPOBATHCA B PA3JIMYHBIX NCTOYHUKAX MHPOpMAIIUU (TEK-
cTe yueGHOT0 IT0CO0U s, HAYUHO-TIOMYJIAPHOII JUTEPaType, 6100~
TUUYECKUX CJIOBApAX U CIPABOUYHUKAX, KOMIBIOTEPHBIX 0asax
IaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH MHAOOPMAIIUIO Pa3JINd-
HBIX BUAOB U (hOPM IIPEACTABICHNA, KPDUTUUECKU OIeHUBATH €€
IOCTOBEPHOCTb ¥ HEIIPOTUBOPEUUBOCTD;

— GopMyJIMPOBATE 3AIIPOCHI U IPUMEHATH PA3JIUUYHbIE METOABI IIPU
moucKe M OoTOOpe OMOJIOTMYeCcKOoil MHGOPMAIUU, HEOOXOAUMOMN
JIJIsl BBHITIOJTHEHUS yUYeOHBIX 3a]ad;

—npuobpeTaTh OUBIT UCIOJB30BAHUA MH(MOOPMAIIMOHHO-KOMMYHU-
KaTUBHBIX TEXHOJIOTUN, COBEPIIIEHCTBOBATE KYJIbTYPY AKTHUBHOT'O
VCIIOJIb30BAHUSA PAB3JINUYHBIX ITOUCKOBBIX CUCTEM;

—CaMOCTOATEJLHO BBIOMPATh OINTHUMAJbHYIO (POPMY IIpeACTaBJIe-
HUA 6uoyormueckoit nHopmanuu (cxeMsl, rpaduKu, Auarpam-
MBI, TAOJIUIIBI, PUCYHKU U IP.);

—HMCIIOJIB30BATh HAYYHBIN SBBIK B KaUECTBe CPeJCcTBa Ipu pabore
¢ 6uosormueckoil mHGOPMAIIUEN: IPUMEHATH XUMHUUecKue, (hu-
3WYECKUe U MaTeMaTU4YeCKUe 3HAKW U CUMBOJIBI, (DOPMYJIbI, ab-
O6peBUATYPY, HOMEHKJIATYPY, MCIIOJIb30BaTh U IIPe0oOPa30BbIBATH
3HAKOBO-CHUMBOJINYECKUE CPEeJICTBA HATJIAIHOCTU;

—BJIaIeTh HaBBIKAMU DPAaCIO3HABAHUA W BalUThl MHMOpPMAIUU,
nH(GOPMAMOHHON 0€30IaCHOCTU JIMYHOCTH.

OBﬂaIJ.EHVIe VHuBepcaibHbIMU KOMMYHUKATUBHbIMU AEVICTBMFIMI/I:

1) obwenue:

—OCYIIECTBIATh KOMMYHUKAIIUYU BO BCeX cepax :KU3HU; aKTUBHO
y4acTBOBATH B AUAJIOTE UJIU AUCKYCCHUU IIO CYIIECTBY O0CYKIae-
MO TeMbl (YyMeHME 3a/1aBaTh BOIIPOCHI, BLICKA3BIBATH CYXKACHUSA
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OTHOCHUTEJIBHO BBIIIOJIHEHU A npenﬂaraeMoﬁ 3amgadyn, y4uThIBaThb
MHTEPECHI U COTJIACOBAHHOCTH MO3UITUHN APYTUX YUYACTHUKOB JTU-
aJjiora MU OUCKYCCUU);

—pacrosHaBaTh HeBepOaJbHbBIE CPEICTBA OOIEeHUA, IOHUMATD 3Ha-
YeHNrne COUaJIbHbIX 3HAKOB, IIPEAIIOCEIJIOK BOSHUKHOBEHNA KOH-
(QIUKTHBIX CUTYaIlUil; YMETh CMATYATh KOH(MJIUKTHI 1 BECTHU TIe-
PperoBopsl;

—BJIAIETh PA3JIUYHBIMU CIIOCOOaMMU OOIIeHUs U B3aUMOIeHCTBUA;
IOHUMAaTh HaMEPEeHUs APYTUX JIOHel, IPOABJIATh YBAKUTEIbHOE
OTHOIIIeHUEe K cOO0ecCeTHUKY U B KOPPEKTHOM (hopme (HopMyTHUPO-
BaTh CBOU BO3PaKeHUs;

—Pa3BEPHYTO W JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb-
30BaHUEeM A3BIKOBBIX CPEACTB;

2) cosmecmuas 0esmensbHOCMb:

—IOHMMATh ¥ HCIOJb30BaTh HPEUMYIIeCTBA KOMAHAHON U MHIU-
BUAYaJbHOII PabOThI IPU peIleHun OMOJOTUUYECKOI IIPOo0JIeMbI,
000CHOBBIBATh HEOOXOAUWMOCTL IIPUMEHEHUS TPYHHOBBIX (OPM
B3aUMOJIEMCTBUA IPU pPEelIieHnur yueOHOU 3amaun;

—BBIOMpPATh TEMATUKY W METOABI COBMECTHBIX AEMCTBUI € yué-
TOM OOINMX MHTEPECOB M BO3MOYKHOCTEH KasKAOT0 UJieHa KOJI-
JEeKTHuBAa;

—IIPUHUMATDH I[eJI1 COBMECTHOM NesTeJbHOCTH, OPTaHN30BLIBATDH
U KOOPAUHUPOBATH AEHCTBUS IO €€ NOCTUIKEHUIO: COCTABJIATH
IJaH OelCTBUN, pacupenesaTh POJIU C YIETOM MHEHUII ydacT-
HUKOB, O0CYKIaTh Pe3yJbTaThl COBMECTHOM pPabOThI;

—OIlIeHWBATh KauecTBO CBOETO BKJIaJa M KasKJOT0 yYacTHUKA KO-
MaHIbI B OOIIUI Pe3yJabTaT 10 Pa3paboTaHHBIM KPUTEPUAM;

—OpeJiaraTh HOBbIE IIPOEKTHI, OIIEHUBATD UAEU C IIO3UI[UY HOBU3-
HbI, ODUTUHAJIBHOCTH, IPAKTUUYECKON 3HAUNMOCTH;

—OCYIIECTBIAATh MO3UTUBHOE CTPATernyecKoe IOBeIeHUe B pas-
JIMYHBIX CHUTYaIUAX, MIPOSABIATHL TBOPYECTBO M BOOOpaskeHUe,
OBITh MHUIIMATUBHBIM.

OBﬂaIJ.EHVIe VHUBEpCaibHbIMU pPeryaaTuBHbIMuU AEVICTBMﬂMM:

1) camoopzanusauyus:
— HCI0JIb30BaTh OMOJIOrMYECKYe 3HAHUSA [AJIs BBIABICHUSA IPOOIeM
" UX peIlneHud B KU3HEHHBbIX U yqe6Hbe CUTyanuuax;
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—BBIOMpPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI IeJIeBble M CMBIC-
JIOBbI€ YCTAHOBKM B CBOWX MENCTBUSAX U MOCTYIIKAX IO OTHOIIIE-
HUIO K KUBOI IIPUPOJEe, CBOEMY 30POBBHIO U 3J0POBBIO OKPYIKa-
IOIIUX

—CaMOCTOATEJIbHO OCYINEeCTBIATH MO3HABATEIbHYIO NeATEeIbLHOCTD,
BBISIBJIATH MIPOOJIEMBbI, CTABUTHL U (POPMYJIUPOBATH COOCTBEHHBIE
3a7aun B 00pa30BaTEJIbHOU AEesATEILHOCTU U KU3HEHHBIX CUTYya-
MUAX;

—CaMOCTOATEJbHO COCTABJIATD IIJIaH PeIlleHUsA IIPOOJIeMBI C YUETOM
UMEIOIINXCS PeCypPcoB, COOCTBEHHBIX BO3MOMKHOCTEH W ITPEJIIOo-
YTeHUH;

—IaBaTh OI[€HKY HOBBIM CUTYaI[UAM;

— pacIIupATh PAMKEU yu4eOHOTO IIpeiMeTa Ha OCHOBE JUUYHBIX TPeJ-
IIOUTEeHUIT;

— IeJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBAThL €ro, O0paTh OTBET-
CTBEHHOCTD 3a pellleHue;

—OIeHUBATh IIPUOOPETEHHBINA OIIBIT;

—croco0cTBOBATh (POPMUPOBAHUIO U IIPOSABICHUIO IIIHUPOKOU 5PY-
OUIIUY B PA3HBIX 00JIaCTAX 3HAHUII, IIOCTOSIHHO IIOBLIIIIATHL CBOH
obpasoBaTeJbHBIN U KYJbTYPHbBIN YPOBEHD;

2) camoxKoHmpoay:

—IaBaTh OIEHKY HOBBIM CUTYaIlUAM, BHOCUTH KOPPEKTUBHI B Jed-
TeJBbHOCTD, OII€HNBATh COOTBETCTBUE PE3YJIbTATOB IEIAM;

—BJIaIeTh HaBBIKAMU II03HABaTeJbHON pediekcuU KaK OCOBHAHUA
COBepITaeMbIX JEHCTBUH U MBICJIUTEJNBHBIX IIPOIECCOB, UX pe-
3yJIbTAaTOB U OCHOBAHUI; NCIOJb30BATh IPUEMEI pediekcuu AJia
OILIEHKY CUTYyall¥, BEIGOpPA BEPHOT'O PEIIeHUs;

—yMeThb OIleHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATH PEIIeHUd
II0 UX CHUKEHWUIO;

—IPpUHUMATh MOTUBHI M apryMeHTHI IPYTUX IIPU aHaJIu3e Pe3ysb-
TATOB NeATEJIbHOCTH;

3) npunamue cebs u Opyzux:
—OpuHUMATH cels, TOHUMAasA CBOU HEJOCTATKMU M [TOCTOMHCTBA;
—OPUHUMATh MOTUBHI U apTyYMEHTHI IPYTUX IPU aHaJINU3€e Pe3yib-
TaTOB [[€ATEJIILHOCTH;
—Ipu3HaBaTh CBOE IPABO U IPABO APYTUX HA OIIMOKM;
—pasBUBATh CHOCOOHOCTH MOHUMATH MUP C IIO3UIIUU APYTOTO Ue-
JIOBEKa.
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NPEAMETHBIE PE3VJIbTATDI

ITpeameTrHbIe Pe3yIbTATHI OCBOCHUS COMEPIKAHUA YUeOHOTO IIpeT-
meTa «Buosorusa» Ha yrioyOoJEéHHOM YPOBHE OPHUEHTHUPOBAaHbI Ha 00e-
cIleueHre MPO(PUILHOTO OOyUEeHUsI CTAPIIEeKJIACCHUKOB OMOJOTUMU.
OHU BKJIIOYAIOT: cHenuuuecKe AJIs OMOJOrnY HaydyHble 3HAHUSI,
YMEHUS U CIIOCOOBI AEMCTBUM 0 OCBOEHUIO, MHTEPIIPETAIIUN U IIpe-
00pa3oBaHMUIO0 3HAHUIN, BUJABI AeATEILHOCTU MO MOJYUEHUIO HOBBIX
BHAHUM U UX MIPUMEHEHHUIO B PA3JUUYHBIX YUeOHBIX, a TaKiKe B pe-
aJIbHBIX JKU3HEHHBIX CUTyanusax. [IpeagMeTHbIe Pe3yJIbTAThI IPE.-
CTaBJIEHBI II0 TOJaM H3yUeHUd.

10 KNIACC

ITpenmeTrHBIe pe3yabTaThl OCBOEHUA yuebHOTrO TpeameTa « Broso-
TUSA» TOJYKHBI OTPaKaTh:

1) chopMUPOBAaHHOCTL 3HAHUI O MECTe W POJU OMOJIOTUU B CHU-
cTeMe eCTEeCTBeHHBIX HayK, B (DOpPMUPOBAHUU €CTECTBEHHO-HAYU-
HOW KapTWHBI MHPA, B MO3HAHUU 3aKOHOB IIPUPOALI U PEIeHUU
mpob6JieM ParnoHAJILHOTO IIPUPOIOIOJIb30BAHM; O BKJIAAE POCCUM-
CKHUX 1 3apy0e’KHBIX YUEHBIX B PasBUTHE OMOJIOTHN;

2) BIaJeHNe CHUCTEMO OHMOJIOTUUYECKUX B3HAHUI, KoTopas
BKJIIOUAET: OCHOBOMOJAaraiolnue O0MOJIOTUUYEeCKe TEPMUHBI U II0-
HATUA (’KU3HB, KJEeTKa, OpraHnusM, MeTaboJu3M, roMeocTas, ca-
MOPeryadaiius, CaMOBOCIIPOM3BeIeHNe, HacJeICTBEHHOCTL, W3-
MEHYWBOCTh, POCT ¥ pPa3BUTHE); OUOJOTHUYECKUE Teopuu
(knerounasa teopus T. IlIBamma, M. Illneiimena, P. Bupxona;
XpoMocoMHAas Teopusd HacieacTBeHHocTu T. Moprana); yuyeHus
(H. Y1. BaBunoBa — 0 IleHTpPaxX MHOT000Pa3us U IPOUCXOKTEHU T
KYJIbTYPHBIX PACTEHWUI); 3aKOHBI (efMHO00pa3us IOTOMKOB IIep-
BOTO MOKOJIEHUA, PaCIIeIJieHnA, YNCTOThI raMeT, He3aBUCUMOTO
HacaenoBauusa I. MeHgesnss; TOMOJOTUYECKUX DPAJOB B HACJEH-
cTBeHHOI mameHumBocTu H.V. BaBuaoBa); npuHIIUILl (KOMIIJIE-
MEeHTapHOCTHU);

3) BIaJeHWe OCHOBHBIMM METOJAAMM HAYYHOTO MO3HAHUS, WC-
MOJIb3YEeMbIX B OMOJIOTMYECKUX WCCJIeTOBAHUAX JKUBBIX O00HEKTOB
(onucanue, ndMepeHue, HaOJIIOIeHUE, SKCIIEPUMEHT);

4) ymMeHUe BBIAEJATH CYIECTBEHHBIE IIPUBHAKU: BUPYCOB, KJie-
TOK MIPOKAPUOT U SYKaAPUOT; ONHOKJIETOUHBIX M MHOTOKJIETOUHBIX
OpraHn3MoOB, B TOM UncJie 6aKTepuii, rpud0OB, pACTEHUM, JKUBOTHBIX
U YeJIoBeKa; CTPOEHIs OPTaHOB M CHCTEM OPraHOB pPACTeHU, JKIU-
BOTHBIX, UEJIOBEKAa; IMPOIeCCOB KUBHEAEATEeIbHOCTH, IIPOTEKAaio-
X B OPraHU3MAaX PacTeHUM, KUBOTHBIX U UYeJOBeKa; 6mrosoruye-
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CKHX IIpoIleccoB: oOMeHa BeriecTB (MeTado0JIM3M), IIpeBpallleHusd
9HepPruu, OPOKeHUsi, aBTOTPOMHOr0 U reTepoTPOdHOrO THUIIOB IIHU-
TaHUA, (POTOCUHTE3a 1 XeMOCUHTEe3a, MUTO3a, Meiio3a, raMeToreHe-
3a, oMOpHOreHesa, IIOCTIMOPHMOHAIBLHOIO PA3BUTHU, PASMHOMKEHU,
WHIUBUIYAJIBHOTO PAa3BUTUA OpraHu3Ma (OHTOTeHe3a), B3auMOJeii-
CTBUs T'€HOB, I'eTepo3uca; MCKYCCTBEHHOT'O 0TOODA;

5) ymMeHMe ycTaHABJIUBATH B3aWMOCBSA3U MEXKIy OPTaHOUIAMU
KJIETKN U X PYHKIUAMU, CTPOEHEM KJIETOK PA3HBIX TKaHEeH U UX
GYHKIUAMU; MEXKAY OpraHaMu U CUCTEMAaMU OPraHOB Yy PaCTeHUil,
JKUBOTHBIX W YeJOBeKa U MX QYHKIUAMU; MEKAY CUCTEMaMU Op-
TaHoOB U UX PYHKIUAMIU, MEXKIY dTalmaMu oOMeHa BeIecTB; dTamna-
MU KJETOUHOTO ITUKJIA U JKU3HEHHBIX ITMKJIOB OPraHMW3MOB; dTama-
MU SMOPMOHAJIBHOTO PA3BUTHUSA; TEHOTHUIOM U (PEHOTHUIIOM,
deHOTHIIOM U (PAKTOPaAMMU CpPeAbl OOUTAHU;

6) yMeHIe BBIABIATH OTJIMNUYNUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM,
B TOM YHKCJe PACTEeHUM, "KUBOTHBIX U UeJOBEKAa;

7) yMeHUe UCII0Jh30BAaTh COOTBETCTBYIOIINE apTyMEHThI, O1O0JIO-
TUYECKYI0 TePMUHOJIOTHUIO ¥ CUMBOJIMKY AJIA TOKas3aTeJabCTBa POJI-
CTBa OPraHU3MOB Pa3HbIX CHCTEMATUUECKUX T'PYIII;

8) ymeHwme pelrnath 6MOJOTUYECKUE 3aMauM; BBISIBIATH ITPUUYNH-
HO-CJIE[ICTBEHHbBIE CBS3U MEXKIY HCCJIEIyeMbIMU OMOJOTMUYECKUMU
mpolleccaMu U SIBJIEHUAMM; [eJIaTh BHIBOABI M IIPOTHO3bI HAa OCHO-
BaHUU IIOJYUYEHHBIX Pe3yJIbTaTOB;

9) ymMeHUe BBIMIOJHATH Ja0opaTOpHbIE U IIPaKTHUUYeCKue paboThI,
co0JII0IaTh IIpaBuUja Ipu paboTe ¢ yueOHBIM U JIaO0OPaTOPHBIM 000-
pyAoBaHUEM;

10) ymeHMe BBIABUTATH T'MIOTE3bI, MMPOBEPATL UX JKCIEPUMEH-
TAJIbHBIMU CPEACTBAMU, (OPMYJIUPYA IeJIb UCCAeTOBaAHNA, aHATIU-
3UPOBATH MMOJYYEHHbIE PE3YJIbTATHI U [eJIaTh BHIBOILI;

11) ymenue yuyacTBOBaTh B yueOHO-HCCJIELOBATEILCKOI paboTe
0 GMOJIOTUHM, SKOJOTUU U MEIUINHE, ITPOBOAUMON Ha 6as3e ITKOJIb-
HBIX HAYYHBIX OOIIECTB, U NMYOJUUYHO TPEACTABIATH HOJYUEeHHBIE
pe3yabTaThl Ha YUEHUYECKUX KOH(pEepeHIInAX;

12) ymeHUe OIleHUBATDH 9TUUECKUE aClIeKThl COBPEMEHHbBIX HCCJIe-
IOBAHUM B 00JIaCTU OMOJIOTUY U MeAUITUHEI (KJIOHUPOBaHNE, UCKYC-
CTBEHHOE OIIJIOIOTBOPEHNE, HaIpaBJeHHOe Wu3MeHeHue TeHOoMAa
¥ CO3JaHue TPAHCIeHHBIX OPraHU3MOB);

13) ymeHMe oCyIlecTBJIATh OCO3HAHHBIN BBIOOP OyayIei mpo-
deccuoHaIbHOIN AeATEeIbHOCTU B 00JIaCTU OMOJOTUM, MEeIUIIUHEI,
OMOTEeXHOJOTHUY, BeTePUHAPUN, CeJIbCKOT0 X03AHCTBAa, MUIEBOH
OPOMBIIIJIEHHOCT!; YIJIyOJsITh [IO3HABATEJILHBI HHTEpec, Ha-
HpaBJIeHHBIN Ha OCO3HAHHBIN BBHIOOD COOTBETCTBYIOIIEH IIpodec-
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CHUU U IIPOJOJI:KeHUNe 0MOJOTMUYEeCKOTro Oo0pasoBaHUS B yUpesKie-
HUAX CpenHero npodeccruoHaJIbHOTO U BBICIIIETO 00pa30BaHUA.

11 KJIACC

ITpegmeTrHbIe pe3yabTAaThI OCBOEHUSA yUeOHOTo mpeamMmeTa « Bbrojo-
TUs» TOJYKHBI OTPaKaTh:

1) chopMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJOTUHU B CHU-
cTeMe eCTECTBEHHBIX HAayK, B (DOPMHPOBAHUUN COBPEMEHHOI ecTe-
CTBEHHO-HAYYHOM KAPTWHBLI MHUPA, B IMTOBHAHUMW 3aKOHOB HIPUPOIBI
U pelIeHun 9KOJOTUYECKUX MPOoOJeM UejioBeUecTBa, a TaKyKe B pe-
IIeHUX BOIIPOCOB PAIlMOHAJBLHOTO IIPUPOJONOIL30BaHuA; U B (hop-
MHUPOBAHUU I[EHHOCTHOI'O OTHOIIIEHUS K IPUPOLIE, OOIIECTBY, UeJio-
BEKY; O BKJIQle POCCUICKUX U 3apyO0e’KHBIX YUYEHBIX-OMOJIOTOB
B pa3BuUTHE OMOJIOTUN;

2) yMeHUe BJaJeTh CUCTEeMOI OMOJIOTMUYEeCKUX 3HAHUN, KOoTopas
BKJIIOUAET OIIPeIe/IeHNsA W MOHMMAHNE CYIIHOCTH OCHOBOIIOJIATAIO-
MIUX OMOJIOTUUECKUX TePMUHOB U IMOHATHUM (BUI, 9KOCHCcTEeMAa, 6110C-
depa); buosornuecKue Teopuu (9BOTIONMOHHAA Teopusa U. [lapBuHa,
cuHTeTHuuecKas Teopus sposionuu); yuenus (A. H. CesepioBa —
0 IIyTAX U HaAIIpaBJeHUSIX dBoJonuu, B. V1. Bepragckoro — o 6uo-
cdepe); 3aK0HBI (TeHeTHUeCcKOT0 paBHOBecus [[»xk. Xapau u B. Baitna-
Gepra; sapoasbiiiieBoro cxoactea K. M. Bapa); mpaBuia (MUHUMyMAa
0. JIubuxa, sKOJOTUUYECKON MUPAMUILI SHEPTUM); TUIOTe3bl (T'U-
noresa «Mmupa PHK» V. 'mn6epTa);

3) yMeHUe BJIaZeTh OCHOBHBIMHM METOJaMU HAYYHOTO IMO3HAHUA,
WCIIOJIb3YEeMBIMU B OMOJOTUUYECKUX MCCJIETOBAHUAX JKUBBIX 00BEK-
TOB M dKOcucTeM (ommcaHue, M3MepeHue, HabJI0geHre, dKCIIePU-
MEHT); cIIoco0aMU BBISIBJICHUS U OIEHKM aHTPOIOTeHHBIX M3MeEHe-
HUU B IPpUPOJE;

4) ymMeHUe BBIZEJATH CYIIeCTBEHHbIE TPU3HAKU: BUIOB, OMOTE0-
IeHO30B, 9KOCHCTEM U O0Moc(hephl; CTAOMIN3UPYIOIIET0, ABUKYIIE-
ro W paspbhIBAIOIIEr0 €CTEeCTBEHHOr'o O0TOOpa; aLIonaTpPpUYEcKOro
¥ CUMIIATPUYECKOTO BUA000DPA30BaHUA; BIUSHUSA ABUIKYIITUX CUJI
SBOJIIONUY Ha TeHOMOHH MOMYJIAINU; IIPUCIOCOOJeHHOCTH Opra-
HU3MOB K cpejie OOuTaHUA, YepeJOBaHNA HAIlPaBJIeHUI DBOJIIOIN;
KPYyroBOpOTa BEIIeCTB U IMOTOKA YHEPruu B DKOCUCTEMAaX;

5) yMeHUe ycTaHABJIUBATH BBANMOCBA3Y MEXKY ITPOIECCAMHU DBO-
JIOINHY; ABUMKYIIUMEI CUJIaMU aHTPOIIOTeHe3a; KOMIIOHeHTaMU pas-
JUYHBIX 9KOCUCTEM U IPUCHOCOOJEHUAMU K HUM OPraHu3MOB;

6) yMeHUe BBISIBJIATDH OTIMNYNTEIbHbIE IPU3HAKY KUBBIX CUCTEM;
IPHUCIOCOOJEHHOCTh BHUIAOB K cpele oOUTAHUA; AOMOTHUYECKUX
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U OMOTHUYECKUX KOMIIOHEHTOB 9KOCHCTEM; B3aMMOCBI3€H OpraHms-
MOB B COOOIIECTBAX; AHTPOIIOTEHHBIX M3MEHEHHHN B 3KOCHCTEeMax
CBOEI MECTHOCTU;

7) yMeHUe UCIIOJb30BAaTh COOTBETCTBYIOIINE apTyMEHThI, OMO0JIO-
THYeCKYI0 TePMUHOJOTUIO ¥ CUMBOJIMKY IJIA TOKa3aTeJbCTBA POJI-
CTBa OPraHM3MOB PA3HBIX CHCTEMATHUUECKUX IPYIIN; B3aMMOCBA3U
OPraHm3MOB U CpPeJbl OOUTAHUA; €IUHCTBA YeJIOBEUEeCKUX pac; He-
00XOAMMOCTH COXPAHEHUSA MHOrooOpasus BUIOB U SKOCHUCTEM KaK
YCJIOBUS COCYIIECTBOBAHUS IPUPOIbI X YeJIOBEUECTBA;

8) ymeHnwme pelrnatb 6MOJOTUYECKUE 3aauM; BBISIBIATH ITPUUYUH-
HO-CJIE[ICTBEHHbBIE CBS3U MEXKIY HCCJIEIYyeMbIMU OMOJOTMUYECKUMU
mpolleccaMyu U SIBJICHUSAMM; [eJIaTh BHIBOABI U IIPOrHO3bI HA OCHO-
BaHUU IIOJIYUEHHBIX PEe3yJIbTAaTOB;

9) ymMeHUe BBIMIOJHATH Ja0OpaTOPHBIE U IIPaKTUUYeCKue paboThI,
co0JII0IaTh IIpaBuja Ipu paboTe ¢ yueOHBIM U JIaO0OPaATOPHBIM 000-
pymoBaHueM;

10) ymeHHe BBIABUTATH THMIOTE3bI, MIPOBEPATHL UX JKCIIEPUMEH-
TaJbHBIMU CPeACTBAMU, (DOPMYJIUDPYS IIeJIb UCCJIEJOBAHUS, aHAJI-
3UPOBATH MMOJYUYEHHbIE PE3YJIbTATHI U [eJIaTh BHIBOJILI;

11) ymenue ydyacTBOBaTh B yueOHO-HCCJIEIOBATEIBCKOI paboTe
10 OMOJIOTUH, SKOJIOTUU U MeIUIlNHe, IIPOBOAMNMON Ha 6as3e MIKOJIb-
HBIX HAYYHBIX OOIIECTB, U IIyOJUUYHO IIPEACTABJIATH IIOJYUYECHHBIE
pe3yabpTaThl Ha YUEHUYECKUX KOHMpEepeHIInAX;

12) ymeHue OIleHMBATh TUIOTE3bI U TEOPUU O IPOUCKOKIECHUU
JKMB3HU, YeJOBEeKa U UYeJIOBEUECKHUX pPac; 0 IPUUYMHAX, [OCIEACTBU-
AX U cIocobax mpenoTBpallleHusA II00albHbIX M3MEHeHUuil B 01o-
cdepe;

13) ymeHMe OCyIIeCcTBIIATH OCOBHAHHBINA BHIOOD OyyIeii mpodec-
CHUOHAJILHOI AeATeJIbHOCTU B 00JIACTU OMOJIOTHU, DKOJIOTUU, IPU-
POZOIIOJIb30OBAHUS, MEIUIINHBI, OMOTeXHOJOTUMN, IICUXOJOTUU, Be-
TePUHAPUU, CEJIbCKOTO XO3AMNCTBA, MUINEBON IIPOMBIIIEHHOCTH;
YIIyOJIAThE ITI0O3HABATEJIbHBIN MHTEPEC, HAITPAaBJIEHHBIN Ha OCO3HAH-
HBIN BBIOOP COOTBETCTBYIONIEH NPOoGecCum m IIPOOIKeHe 0100~
TUYeCKOro 00pasoBaHUSA B YUPEKIEHUSIX CpegHero mpodeccuo-
HaJILHOTO W BBICIIIEr0 00pa3oBaHUS.
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COAEPXAHUE YYEBHOIO NPEAMETA «BUOJIOTUA»

10 KNACC
102 4, u3 HUx 1 4 — pe3sepBHOe BpeMA

Tema 1. Buosorua kak Hayka (1 u)

CoBpemeHHAas OMOJOTHUA — KOMILJIEKCHaA HayKa. KpaTkas ucTo-
pus pa3BuTHA OMOJIOTHN. Broornueckrne HAyKW U U3ydyaeMble UM
npobJsiembl. PyHIaMeHTaAJIbHBIE, IPUKJIAAHBIE U IIOMCKOBBIE HAyU-
Hble WCCJeN0BAaHUA B OMOJIOTHUMH.

3HaueHue OMOJIOTUH B (DOPMUPOBAHUU COBPEMEHHOM €eCTeCTBEH-
HO-HAYYHOU KapTuHbI Mupa. IIpodeccun, cBsizaHHbIe C OMOJIOTHEI.
3HaueHVe OMOJIOTUM B HNPAKTUYECKOU AEATEeIHLHOCTU YeJOBEKa: Me-
OUINHE, CeJILCKOM XO3SMCTBE, IIPOMBIIIIEHHOCTH, OXPAaHe IPUPOIbI.

JdeMmoncTpanuu

ITopTpersi: Apucroreab, Teodppact, K. Jlunueii, K. B. Jlamapk,
Y. HapsuH, Y. l'apseii, I. Mengeins, B. 1. Bepuagckuii, U. I1. I1aB-
gos, . . Meunurkos, H. 1. Basunos, H. B. Tumogeen-Pecos-
ckuii, [»x. Yorcon, ®. Kpuk, [I. K. Benses.

Tabauinpbr 1 cxembl: «CBfA3b OMOJIOTUM C APYTUMHU HayKaMH»,
«CucremMa O0MOJIOTUYECKUX HAYK».

Tema 2. JKuBbie cucteMbl U UX u3ydyeHue (2 q)

JKuBble cucTeMbl Kak mpeaMeT uaydeHus owmosorum. CBoiicTBa
JKUBBIX CHCTEM: €JMWHCTBO XWMUYECKOTO COCTaBa, AUCKPETHOCTH
U IIEJIOCTHOCTD, CJIOMKHOCTh U YIIOPSAJOUYEHHOCTH CTPYKTYDPBI, OT-
KPBITOCTb, CAMOOPTaHU3aINA, CAMOBOCIPOU3BeIEeHUE, Pa3IPaKU-
MOCTb, UBMEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHm3anui *KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KJIETOU-
HBIN, TKAHEBBIA, OPTAHWU3MEHHBIN, MOMYJANMOHHO-BUIOBOM, DKO-
CUCTeMHBII (01oTreoIeHOoTNYeCKuit), 6rochepusnlii. [Ipoieccsl, Ipo-
UCXOAAINMNE B JKUBBIX cumcTeMax. OCHOBHBbIe NPU3HAKU KHBOTO.
+Kusub Kak ¢opMa cyiecTBOBaHUA MaTepuu. Hayku, usyuaroiue
JKUBBIE CUCTEMBI Ha PA3HBIX YPOBHAX OPTaHU3AIUU.

WNsyuenne KkuBbIX cucteM. MeToabl OmosiornuecKkoil Hayku. Ha-
OJifoleHUEe, M3MeEpPEeHUe, 9KCIEePUMEHT, CUCTEMaTU3aIuA, MeTaaHa-
aus. Ilonartue o 3aBuCUMOI 1 He3aBucuMoU nepeMmenHoi. Ilnanu-
poBanme sKcnepuMeHnTa. [loctanHoBka u npoBepka runores3. Hynesaa
rumnore3a. [IoHATHEe BLIOOPKU U €€ TOCTOBEPHOCTL. Pasdbpoc B Omo-
JOTUYECKUX MaHHbIX. OIleHKa JOCTOBEPHOCTHU MIOJYUYEHHBIX Pe3yJIb-
TaToB. I[IpUYMHBI MCKaKeHUs Pe3yJabTaToB dKcmepuMeHTa. IloHA-
THEe CTaTUCTUYECKOTO TecTa.
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Tabaunsl u cxembl: «OCHOBHBIE IIPU3HAKY KU3HN», « Buosoruue-
CKIe CUCTeMbI», «CBOICTBaA JKMBOU MaTepUU», «YPOBHU OpraHU3a-
IUU KUBOW IPUPOIBI», «CTpoeHMe KUBOTHOM KJIETKU», «TKanu
JKUBOTHBIX » , «CHCTEeMBI OPIaHOB UeJIOBEUECKOro opranuamas, « buo-
TeoneHos3», «buochepar, «MeToabl n3yueHNA KUBOU IIPUPOIBI» .

O6GopynoBanue: jJabopaTopHoe 00OpyIOBaHUe OJsI TPOBeIeHU
HaOJIIONeHN, U3MEPeHNl, 9KCIePUMEHTOB.

JlabopaTopHbIe M MpPaKTUYEeCKHe PadoThI

IIpakTuueckaa paboTa «lVcmosb3oBaHue Pa3JUUYHBIX Me-
TOMOB IIPU UBYUEHUU JKUBBIX CHUCTEM».

Tema 3. Buomorusa kaetku (2 u)

Kinerka — CcTPYKTYypHO-(QYHKIMOHAJIbHAA eNUWHUIIA KUBOIO.
HUcropusa orkpeiTus Kjaetku. Padbors! P. I'yka, A. Jleseuryka. Kie-
touHasa teopus (T. IIsanu, M. Ilneiigen, P. Bupxos). OcHoBHBIE
TOJIOJKEeHUA COBPEMEHHOU KJIETOUHOI TEeOpUU.

MeTonbl MOJIEKYJISAPHON M KJIETOUHONM OMOJOTUN: MUKPOCKOIIU,
xpoMmarorpadusa, ajgekTpodopesd, MeTon MeueHbIX aTOMOB, nuddge-
peHIIuaJIbHOE IeHTPU(GYTrupoBaHUe, KYJIbTHUBUDPOBaHUE KJIETOK.
H3yuenue purcupo8aHHbLX KAemoK. JIeKTPOHHAT MUKPOCKOIUA.
Kongoraavras murxpockonus. Bumanvroe (npuicusnennoe) usy-
yeHue KJIemok.*

HdemoncTpamuu

IToprpersi: P. T'yk, A. JleBeuryk, T. Illsamm, M. Illxeiigex,
P. Bupxos, K. M. Bap.

Tabauipel 1 cxembl: «CBETOBOM MUKPOCKOI», «JJIEKTPOHHBINA
MUKPOCKOII», «VcTopua pasBUTUA METOJAOB MUKPOCKOIIUU» .

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

JlabopaTopHbIe M MpaKTUYeCKHEe PadoThI

IIpakTuueckaa paborTa «l3yueHue MeTOZOB KJIETOUHON
ouosiornu (xpomarorpadus, sJjaexkTpodopes, auddepeHIITaAIbLHOE
nenTpudyrupoBanue, I111P)».

Tema 4. Xumuueckasa opranuzanud Kietku (10 u)

XuMHUYeCcKHuil cocTaB KJIeTKu. MaKpo-, MUKPO- U YJIBTPAMUKPO-
9JIeMeHThI. Bosma 1 e€é posb KaK pPacTBOPUTEJISA, peareHTa, yJyacTue
B CTPYKTYPUPOBAHUU KJIETKHU, TeIjoperyiasanuu. MuHepaabHbIE
BeIlleCTBa KJIeTKHU, X OMoJornuyecKas pojb. PoJib KATHOHOB U aHU-
OHOB B KJIETKE.

%

Copepskanue IporpaMMbl, BbIIeJIeHHOEe KYPCUBOM, He BXOAUT B IPOBEP-
Ky I'ocymapcrBeHHOIT uToroBoii arrecranuu (I'MA).
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OpranuuecKkue BeIllecTBa KJETKH. Buojormdyeckue IIOJHUMEPHI.
Benkn. AMUHOKUCIOTHBINI cocTaB 60eaKOoB. CTPYKTYpPBI OeJIKOBOM
MoJieKyJibl. IlepBuuHas cTpykTypa OesiKka, IMelTUaHas CBA3b. BTo-
puuHas, TPEeTHUYHAs, UYeTBEePTUUYHASA CTPYKTYphl. lleHaryparius.
CaotiicTBa 6enakos. Kiaccudpurkamnusa 6en1xoB. Buosornueckue pyHK-
nuu 6eaKoB. IIpuonuL.

Vraesoawsi. Mornocaxapumbl, JUCaXapUIbl, OJUTOCAXAPUIBI U I10-
aucaxapuabl. OO MJIaH CTPOCHUA U PUBUKO-XUMUUECKIIE CBOM-
CTBa yIJyIeBOAOB. Buosiornueckme (OyHKIIUM yII€BOLOB.

JIuntuapl. T'uagpodpunabHO-THAPODPOOHBIE cBOMicTBa. Kiaccudura-
nua gununos. Tpurmunepunsi, Gpochoaunugbl, BOCKU, CTEPOUILL.
Buonornueckue pyHknuu aunumos. O6miue cBoiicTBa 6mosoTUYe-
CKUX MeMOpaH — TeKyYeCThb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TI0-
JYTIPOHUIIAEMOCTb.

Hyxaeunnoswie kucaorsl. [JHK u PHEK. CtpoeHne HyKJIEMHOBBIX
Kucyaor. Hykimeorunsl, guHyKJIeoTUAbl. [IpUHIIMTT KOMIIJIeMEeHTap-
"Hoctu. IIpaBuso Hapradpda. Crpyrrypa [[THK — nBoiinasa ciupasb.
Mecronaxoxaenue u 6uosoruueckue pyuarmnuu JHK. Bunst PHEK.
dyuaknuu PHK B KieTKe.

Crpoenue mosieKyabl AT®. MakpospruuecKkue CBA3U B MOJIEKY-
e AT®. Buosmornueckue pyarnuu AT®. BoccTaHOBIEHHBIE TIEPE-
HOCUMKU, UX (PyHKIUU B KjJeTKe. [Ipyrue HyKJeosuarpudocdarst
(HT®). CexBenupoBanue [JHK. Metons! reHOMUKU. TpaHCKPUIITO-
MHUKU, TPOTEOMUKHU.

CTpyKTypHasa 0uojorud: 6uoxmumMuuecKkue u 6uoGusnuecKue muc-
cJIeoBaHUA COCTaBa U IPOCTPAHCTBEHHOII CTPYKTYPHI OMOMOJIE-
KyJa. ModeauposaHue cmpykmypovl U QYHKUUIL OUOMONEKYS U UX
Komnaexcos. KomnviomepHslii OUu3ailH U OpzaHUYECKUllL CuUHMe3
OUOMONeKYJL U UX HEeNPUPOOHbLLX AHAJOZ08.

HdemoncTpanuu

IToprperst: JI. Ilomuur, Iyx. Yorcon, ®@. Kpurk, M. Yuikusc,
P. ®paukanu, @. Courep, C. IIpysuuep.

Juarpammsbl: «Pacnpenenenne XUMUYeCKUX 9JIEMEHTOB B HEXKU-
BOM mIpupoae», «Pacupenenenne XUMUUECKUX 9JIEMEHTOB B JKUBOM
OPUPOAE».

Tabaunbl u cxembl: «Ilepuogmueckass TabaMila XUMUUYECKUX
5J1eMeHTOB», «CTpoeHre MOJIEKYJIbI BOAbI», «BelecTBa B cocTase
opraHuamMoB», «CTpoeHUe MOJEKYJIbI 6enaka», « CTPYyKTYPbhI O€JIKO0-
BOM MOJIEKYJibI», «CTpoeHUe MOJEKYyJ yIJeBomoB», «CrTpoeHue
MOJIEKYJI JIUITULOB», «HyKIenHOBBIe KUCIOTEI», «CTpoeHUe MO-
gerkyJabl ATD».
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Ob6opynoBaHue: XuMHUUeCcKas IIocyga U o0opyaoBaHUeE.

JlaGopaTopHbIe M IIpaKTUYECKHEe PAadOTHI:

1. JIlabopaTtopHasa paborTa «O0Hapy:keHHue OEJIKOB C IIO-
MOIIIbI0O KAUYECTBEHHBIX PEaKITUH».

2. JlabopaTtopuaa pabora «VcciaegqoBanue HYKJIENHOBBIX
KHCJIOT, BBIJEJEHHBIX 13 KJETOK Pa3JINUYHBIX OPTaHU3MOB».

Tema 5. Crpoenue u pyHKINN KiIeTKHu (8 u)

Tumnel KJIETOK: 9yKapuoTUUYecKasi U mpokapuorudeckasi. CTpyk-
TypHO-QYHKIIMOHAJIbHBIE 00Pa30BaHUA KJIETKH.

CTpoeHUe MPOKAPUOTUYECKOH KJIeTKU. KileTouHas cTeHKa 6ak-
Tepuii u apxeii. OCOGEHHOCTH CTPOEHUSA TeTePOTPOPHON U aBTO-
TPOGHON MPOKAPUOTUUYECKUX KJETOK. MecTo M PoOJIib MPOKaAPUOT
B OMOIleHO3aX.

CrpoeHne u QPYHKIMOHUPOBAHNE OYKAPUOTUYECKON KJIETKU.
IInasmatunueckas memoOpaHna (m1asmanemMa). CTpyKTypa IJIasMaTu-
yecKon MeMOpaHbI. TpPaHCIOPT BEIeCTB uepe3 ILIA3MaTUUYECKYIO
MeMOpaHy: maccuBHBIN (muddysusa, obineruénnas aud@ysus, oc-
MOC), aKTUBHBIH (IIEPBUYHBIN U BTOPUUYHBINA aKTUBHBIN TPAHCIIOPT).
ITonynpouunaemocts MeMbOpaHbl. PaboTa HaTpuii-KaaneBoro Hacoca.
OHAOIUTO3: IINHOIINTO3, (DATOIIUTO3. JK30INTO3. KileTouHas cTeHKA.
CTpyKTypa 1 PYHKIIUN KJIETOUYHON CTeHKM pacTeHuil, rpuboB.

IMuronnasma. Ilutozons. Ilutockesaer. [ BuikeHne IUTOMIA3MBI.
Opramounsl KiaeTku. OgHOMEeMOpPaHHBIE OPTAHOUABI KJIETKU: DHJIO-
miasmatuueckasa cetb (IIIC), anmapar TombasKu, JTM30COMBI, UX
cTpoeHue U PyHKIIUKU. B3anMocBa3b 0OJHOMEMOPAaHHBIX OPTaHOUI0B
kiaeTku. CrTpoeHme TpPaHYJIAPHOTO pPEeTHUKYyIAyMa. MexaHusm Ha-
npasnernus 6earxos 6 IIIC. Cuates pacTBOPUMBIX O0esKoB. CuHTE3
KJIETOUHBIX MeMOpaH. [mankuii (arpaHyaAapHBIA) 9HAOIIIa3MaTUYe-
ckuii perukyayM. CexkperopHasa QyHKI[uA anmnapara loabmxu. Mo-
Jugurayus bearxos 8 annapame I'onvdxicu. Copmuposka 0enros
6 annapame I'onvdixcu. TpaHCIIOPT BeIleCTB B KJeTKe. Bakyoam
pacTuTenbHBIX KJIEeTOK. Kierounsiii cok. Typrop.

ITonyaBTOHOMHBIE OPraHOUABI KJETKU: MUTOXOHIPHUMU, ILJIACTH-
nwl. I1poucxoxcdenue mumoxondpuit u naacmud. Cumobuozernes (K.
C. Mepexckosckuii, JI. Mapeyauc). CtpoeHre n (QPYHKIIUU MUTO-
xoHAPUH u miactun. IlepBuunble, BTOPUYHBIE U CJIOYKHBIE IJIACTH-
Il GPOTOCUHTE3UPYIOIUX 9YKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI,
JIEMKOMJIACTHI BBICIIIUX PACTEHUIA.

Hemem6pannbie opranounsl KjaeTku CTpoeHme m (YyHKIIUU He-
MeMOpaHHBIX OPraHOMAOB KJeTKH. Pubocomul Ilpomercymounvie
Qunamenms.. MukpoduiiaMeHTbl. AKMUHOBbLE MUKPOPUILAMECH-
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muot. MbIIIeuHbIe KJIETKU AKMUHO0B8bLe KOMIOHEHMbL HeMbLULEYHbLX
kaemok. MukpoTpyo6ouku. Kierounsiii mmeuTp. CTpoenne u gBUKe-
HUEe JKT'YTUKOB U pecHuUYeK. Murporpybouku rmurtornmasMmbl. IleH-
TpuoJsb. Beaku, accoyuuposantbvie ¢ MUKPOPUAAMEHMAMU U MU-
kpompyoourxamu. MomopHbLe OesKU.

Anpo. O6osouka Aapa, XPOMaTHUH, KapuoILJIadMa, SAPBIITKYA, UX
cTpoenne u (pyuxuuu. JAgepuniii 6eIKOBBIN MaTpukc. IIpocTpaH-
CTBEHHOE DACIIOJIO}KEHNE XPOMOCOM B MHTep(has3HOM Anpe. JYxpo-
MAMUH u zemepoxpomamuH. BeJlku xpomMaTuHa — TUCTOHBI. [[u-
HamMukKa 10epHoil 060104KU 8 Mumose. SImepHbIii TPAHCIOPT.

Kiaerounsie BratoueHusi. CpaBHUTENIbHAA XapaKTEePUCTUKA KJie-
TOK 9YKapPUOT, PACTUTEJIbHOM, YKUBOTHOM, IPUOHOI.

HdemoncTpanuu

IToptpersi: K. C. Mepe:xkoBckuii, JI. Mapry.uc.

Tabaunbl um cxeMmbl: «CTpoeHUE DSYKaPUOTUUYECKOU KJIETKU»,
«CTpoeHne >KHUBOTHON KJeTKMU», «CTpoeHMe pacTUTEIbLHON KJIeT-
Ku», «CTpoeHre MUTOXOHAPUU», «Aapo», «CTpoeHMe MPOKapUO-
TUYECKOU KJIETKW».

O6opymoBaHMe: CBETOBOII MUKPOCKOI; MUKPOIIPenapaThl PacTU-
TeJbHBIX, KUBOTHBIX KJIETOK; MUKPOIIpeIraparhl 0aKTepruaIbHBIX
KJIETOK.

JlaGopaTopHbIe M IIpaKTUYECKHE PAOOTHI

1. IabopaTtopHaa paborTa «M3yueHue CTPOEHUA KJIETOK
Pas3INYHBIX OPTaHU3MOBY .

2. llpakTuueckada pabora «lV3yueHme CBONCTB KJETOU-
HOM MeMOpaHBI».

3. JlabopaTtopHuaa pabora «HcciremoBanue maasMoJn3a
¥ JeIIa3MOoJI3a B PACTUTEJNBHBIX KJIETKaX».

4. IIpakxTuueckasa pabora «l3yueHue ABUIKEHHUS I[UTO-
IJIa3MBbI B PACTUTEJIBHBIX KJIETKAX».

Tema 6. O0GMeH BellleCTB U IIPeBpallleHNe JHePrun B KiaeTke (9 u)

AccuMUIATIUA U IUCCUMUIANNA — JBE CTOPOHBI MeTaboJIM3Ma.
Tumnsl o6MeHa BeIllecTB: aBTOTPOMGHBIN U TeTepoTPOdHBIH. YuacTue
KHCJ0pOoaa B 0OMEHHBIX IpoIleccax. JHepreTuuecKkoe obecrieueHue
KJieTku: npeBparmienre AT® B oOMeHHBIX mpolieccax. PepmeHTAa-
TUBHBIN XapaKTep PeaKI[uil KJIeTouHoro meradbonusma. PepMeHTHI,
WX CTPOeHUe, cBOiicTBa M MexaHusM gaeiictBusa. KodepmenTrr. Ot-
anuusa PepMeHTOB OT HEOPTaHUUYECKUX KaTan3aToOpoB. Besiku-ak-
THUBATOPBLI U OEJIKU-UHTUOUTOPHI. 3AaBUCUMOCTL CKOPOCTH (hepMeH-
TATUBHBIX PeaKIUil OT pPasJUuYHBIX (DaKTOPOB.

ITepBuuHBI CUHTE3 OPraHUYECKUX BEIEeCTB B KJIeTKe. POTOCUH-
Te3. AHOKCUZEHHbLIL U OKCU2eHHbLIL pomocunme3 Yy b6arxmepuil.
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Csemocobuparwuiue nuzmeHms. U NUzMeHMblL PEAKUUOHHO0Z0 UeH-
mpa. Poab xjoporacToB B mporecce ¢orocuHTesa. CBeToBas u
TeMHOBas @asbl. Pomodvixarnue, Cy, C,. u CAM-munv. pomocun-
me3a. IIpogykTuBHOCTE (poTOoCHMHTEe3a. Biusaame pasimuHbIX (ak-
TOPOB HaA CKOPOCTh (POTOCUHTEe3a. 3HAUeHNe (POoTOoCHUHTE3A.

XemocuHTe3. PasHooOpasue OpraHU3MOB-X€MOCUHTETUKOB: HU-
TpudunUpyoIiiue 6akTepuu, Keie300aKTepun, cepodaKTepuu, BoO-
ImoponaHble OaKTepuu. 3HaAUEHUE XeMOCHUHTe3Aa.

AmnaspobubIe opraHusMbl. Buasl 6po:xenus. IIpogyKTel 6poske-
HUS U UX UCIIOJb30BaHUE UeJIOBEKOM. AHA9POOHbIe MUKPOOPTaHMU3-
MBI KaK 00beKThI OMOTEeXHOJOTUN U BO30yAuTe I 0O0Je3Held.

A»spobHBIE OpraHu3MbI. JTAIBI 9HepreTunyeckoro oomena. Iloaro-
TOBUTEJBHBLIA dTam. [JTMKOAN3 — OECKUCJIOPOAHOE paclieljeHune
TJIIOKO3BI.

Buosoruueckoe oKkucieHne, UM KJIETOUHOE AbIxaHue. Posb Mu-
TOXOHAPUWI B IpoIleccax OMOJOTUYECKOTO OKucaeHmA. LlmKimue-
ckue peaknuu. OKucauTeabHOe (hochopuaupoBaHue. JHepPsusl Mem-
o6parnnozo epaduenma npomornos. Cuares AT®: pa6oma npomoHHOIL
ATD-cunmasvtl. IIpeumyiiecTBa aspoOHOTO IIyTH OOMEHA BEIIeCTB
nepes aHA9POOHBIM. I(PPEeKTUBHOCTH DHEPTETUUECKOTO OOMeHa.

JemoucTpanun

IToprpersr: k. IIpuctiu, K. A. Tumupsases, C. H. Bunorpaz-
cxkuii, B. A. Qureasrapar, II. Mutuemt, I. A. 3aBaps3uH.

Tabaunbl 1 cxeMbl: «POTOCUHTE3», «IHEPTETUUECKUNA OOMEH»,
«BuocunTes 6enka», «CtpoeHue pepMeHTa», «XEeMOCUHTES» .

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

JlaGopaTopHbIe M MpaKTUYeCKHe PadOThI

1. Ila6opaTtopHaa pabora «Va3yueHue KaTaluUTUUECKON
aKTHUBHOCTHU (hepMeHTOB (Ha mpuMepe aMUJIas3bl WX KaTajlashbl)».

2. JlabopaTtopuHaa pabora «layueHue pepMEeHTATUBHOTO
paclenJieHus IePOKCUIa BOJOPOIa B PACTUTENbHBIX U JKMBOTHBIX
KJIETKAX».

3. JIabopaTtopuasa pabora «CpaBHenue mpoiieccos (poTo-
CHUHTE3a U XeMOCUHTE3a».

4. JJabopaTopuasa pabora «CpaBHeHHe IIPOIECCOB OpPO-
JKEHUS U OBIXaHUS».

Tema 7. HacaencTBenHass uH(poOpMAnNuA M peaausanusa eeé
B KiIeTke (9)

Peaxiiuu mMaTpuuyHOTO cUHTe3a. [IpUHITUI KOMILJIEMEHTapHOCTH!
B pPeakIusaxX MaTPUYHOI'O CHHTe3a. Peanmsaiius HacJieCTBEHHON

BUONTIOTUA. Yrny6néHHblit ypoBeHb. 10—11 knacchbl 29



nHpopmanuu. ['eHeTuYecKUl KO, ero cBoiicTBa. TpaHCKpUOIIUA —
matpuuHblii cuHTes PHEK. ITpyHIIUIIBI TPAHCKPHUIIIUN: KOMIIJIEMEH-
TapHOCTb, AHTUIIAPAJIIEIHLHOCTb, aCUMMETPUUYHOCTL. Co3pesanue
mampuunvix PHK 6 aykapuomuueckoil kiemke. Tejomepsr u Te-
nomepasa. Herxodupyrowue PHE.

Tpancasanua u eé sranbl. Yuactue TpaHcrmopTHeIXx PHK B 610-
cuHTese Oeyika. YcioBuA 6uocuHTesa 6enka. KogupoBaHue aMuHO-
Kucyaor. Ponps pubocom B GumocmHTE3e OesIKa.

Cospemennvle npedcmasienus 0 cmpoeHuu zeHo8. OpraHusainus
reHOMa y IPOKApPUOT U dYKApUOT. Perynsanmsa akKTHBHOCTU TeHOB
y npokapuoT. I'mnoresa omepona (P. HKarkob, JK. Mauo). Moxaeky-
JAPHbLe MEXAHUIMbL IKCNPECCUU 2eHO08 Y aykapuom. Poav xpoma-
muHa 6 pezyaauuu pabomul zeno6. Perynanusa oOMeHHBIX IPOIeC-
CcOB B KJeTKe. KieTouHBIl romeocTas.

Bupycsl — HeKJieTOuHBIE (DOPMBI JKU3HU U OOJIUTATHBIE TTapasu-
Tbl. CTpOEHMEe IIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaK-
TepuodaroB. JRusneHHblil uyukxka J[ITHK-codepiucawux eupycos,
PHRE-codepicauiux supycos, 6axmepuogazos. O6pamHas mpaHc-
Kpunyus, peéepmasa, uLmezpasa.

BupycHbie 3abosieBaHUA YeIOBeKa, KUBOTHBIX, DPACTEHUMH.
CIINI, COVID-19, conmmanbHble 1 MEIUIIMHCKUE ITPOOJIEeMBI.

Buoungpopmamuka: unmezpayus U aHALU3 60NLbULUX MACCUBOE
(«bigdata» ) cmpykmypHbLx 6uonozuieckux 0arnHbvix. Hanomex-
HoOMlo2UU 6 Ouosozuu u meduyure. IIpoepammupyemovie QYHKUUL
o6enros. Cnocobvl 00CMasKU JeKapCcmae.

HdemoncTpamun

IToptpetsi: H. K. Koabuos, . 1. IBaHOBCKUIA.

Tabauiel 1 cxeMbl: «BrocuaTe3 Oenka», «I'eHeTHUECKU KOO »,
«Bupycoi», «BakTepuodarm».

JlabopaTopHble M MpaKTUYECKHUEe PadoThI

IIpakTuueckasa pab6ora «Coszanue MOAeJIU BUPYCa».

Tema 8. JKusHeHHBbIH MUK KJIeTKH (6 1)

KeTouHbIil MUK, ero mepuoAbl 1 peryaanusa. Marepdasa u Mu-
T03. OCOGEHHOCTH IIPOIIECCOB, MPOTEeKaIuX B nHTepdase. ITogro-
TOBKa KJETKU K OejieHuio. IIpecmHTeTMuecKuii (IIOCTMUTOTUYE-
CKUIT), CHHTETUYECKUU M MOCTCUHTETUYECKUN (IPEMUTOTUUECKUIT)
nmepuoabl nHTEP(has3bI.

Marpuunsbiii cuated JHK — pennmkanusa. IIpurnmmnel penan-
kanuu J[THK: KoMIIsieMeHTapHOCTh, TOJIYKOHCEPBATUBHBINA CUHTES,
aHTUOapaaaeabHoCcThb. Mexanuam pemnukanuu JJHK. Xpomocomsbl.
Crpoenune xpomocoM. Tesomepsbl 1 TesloMepasa. X POMOCOMHBIN Ha-
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00p KJEeTKUM — KapuoTuil. [[UILJIOMAHBIA M TaIlJIOUAHBIA HabOPBI
xpomocoM. I'omosioruuHabie XpoMocoMbI. I1oJI0BBIe XPOMOCOMBI.

Henenue KjaeTkKum — Mutod. CTagmy MUTO3a U TPOUCKOAAIIUE
B HuX mnporeccbl. Tumbl Mmutosa. Kaprokuues u muToKkuHes. Buo-
JIOTUUEeCKOoe 3HAUYeHne MUTO3a.

Perynamnmsa MUTOTHYECKOTO IIUKJIA KJeTKu. IIporpamMmmupyemas
KJeTOUHas rubesib — alloITo3.

Kiaerounoe aapo, XpoMocoMsbl, (hYHKIIMOHAJIbHAA reHOMuKa. Me-
XaHu3mvL npoaupepayuu, Oup@epenyuposKu, CmapeHus u subeau
Kaemok. «Jupposas kaemka» — OUuOUHPOpMamuLecKue moodenru
QYHKUYUOHUPOBAHUA KLEeMKU.

HdemoncTpanuu

Tabaunbl 1 cxembl: «JKU3HEHHBIH ITUKJI KJIETKU», «MwuUTo3s»,
«Crpoenmne xpomocom», «Pemmuranua [[HEK».

OGopynoBaHMe: CBETOBOMI MUKPOCKOII; MHUKpompenaparsl: «Mmn-
TO3 B KJIETKaX KOPEIIIKa JyKa».

JlaGopaTopHbIe M MpPaKTUYECKHEe PadOThI

1. IabopaTtopHaa pabora «M3yueHue XpoMOCOM Ha ToO-
TOBBIX MUKpOIpemapaTax».

2. JlabopaTtopHaa pabora «HabGmomenne MuTo3a B KJIET-
KaX KOHUMKA KOPeIKa JyKa (Ha TOTOBBIX MHUKpOIIpemapaTrax)».

Tema 9. Crpoenue u ¢pyHrmuum opranu3smosn (17 ua)

Buosoruueckoe pasmoobOpasue opranmsmMoB. OTHOKJIETOUHBIE,
KOJIOHMAJIbHbIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCcoOEeHHOCTH CTPOEHUSA U JKU3HEAeSATEeIbHOCTH OJHOKJIETOUHBIX
opraumsMoB. BaxkTepuu, apxeu, OOJHOKJIETOUHbIE I'PUOBI, OJHOKJIE-
TOYHBIE BOLOPOCIIH, IPyTrue NpoTuCThl. KojloHraIbHbIEe OPraHU3MbI.

BszanMocBssb yacTeli MHOTOKJIETOUHOT'O opranmsMa. TKaHu, opra-
HBI U cucTeMbl opraHoB. OpraHuaMm Kak enmHoe IeJsoe. omeocTas.

Trauu pacreHuii. TUIIBI pacTUTEIbLHBIX TKaHei: o0pasoBaTeb-
Hasi, IOKPOBHAasA, IPOBOAAIIAs, OCHOBHAsA, MexaHnndyeckasa. OcobeH-
HOCTU CTpOeHUusA, (PYHKIUII M PACIIOJOKEHUs TKaHell B opraHax
pacTeHUI.

TKaHU XKUBOTHBIX W YesioBeKa. THUIIBI )KUBOTHBIX TKAHEM: dIU-
TeJuagbHas, COeNUHUTEJIbHAsS, MbIIIeYHas, HepBHas. OcobeHHO-
CTU CTPOEHUs, QPYHKIIUN U PaCIIONIOKEeHUA TKaHel B opraHax KIu-
BOTHBIX U UeJIOBEeKa.

Opranbl. BereraTuBHBIE U TeHepaTUBHbIE OpraHbl pacTenuii. Op-
raHbl ¥ CUCTEMbI OPTaHOB KUBOTHBIX U UejioBeKa. PYyHKIIUU opra-
HOB U CHCTE€M OPT'aHOB.
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Omopa Tena opranusmoB. Kapkac pacrenuii. CKejeTbl OJHOKJIE-
TOYHBIX Y MHOIOKJIETOUHBIX KUBOTHBIX. Hapy:KHBIT 1 BHYTPEH-
HUA ckejgeT. CTpoeHNEe U TUMIBI COeQUHEHUS KOCTeI.

IBu:KeHre opranmsaMoB. [[BuiKeHUEe OJHOKJIETOUHBIX OPTaHU3-
MOB: aMé0ouaHOe, KI'YyTUKOBOE, PeCHUYHOe. [[BUKeHre MHOTOKJIe-
TOYHBIX PACTEHUI: TPONIMBMBI U HaCTUU. [[BUIKEHIE MHOTOKJIETOU-
HBIX JKMBOTHBIX U YeJOBEKa: MbIIlIeuHasdA cucrema. Peduiekc.
CkeJjleTHBIE MBINIILI ¥ UX pabora.

Ilurarme opramusmon. IloryomieHwe BOABI, YIJIEKWCJIOTO Trasa
¥ MUHEPAaJbHBIX BeIeCTB pacTeHUusaAMU. lluTanme KUBOTHBIX.
BHYTpPHUIIONIOCTHOE 1 BHYTPUKJIETOUHOE NUIlleBapeHue. Ilutanue 1mo-
3BOHOYHBIX KUBOTHBIX. OTHenbl MUIEBAPUTENBHOrO TpakTa. Ilu-
meBapuTeJbHbIe Kejesbl. [luleBapuTebHas cucTeMa UejioBeKa.

Hpixanue opraHu3moB. [lpixaHue pacrteHuil. [[pIxaHue KUBOT-
HbIX. [uddysua rasos yepes MOBEPXHOCTH KJIETKU. KoiKHOe abIxa-
Hue. [[pIxaTesbHaA IOBEPXHOCTE. vllabepHOe 1 JIETOUHOE AbIXaHUE.
JpIxaHue TO3BOHOUYHBIX JKUBOTHBIX U YeJOBeKa. IJBOJIIOIMOHHOE
YCJIOKHEHWEe CTPOEHUA JIETKUX ITO3BOHOYHBIX JKWBOTHBIX. [lbIxa-
TeJbHAS CHCTE€Ma 4dYejloBeKa. MexaHmsM BEHTHJISIIUN JErKuX
y IITHUIl 1 MJIEKOMUTAOINX. Peryadanusa apixauusd. oixarTeabHbie
00 BEMBI.

TpaHCIIOPT BeIleCcTB y OPraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pac-
TeHuii. TpaHCIIOPT BEIECTB Yy JKMBOTHBHIX. KpOBeHOCHas cucTeMma
u e€ opranbl. KpoBeHOCHAs cucTeMA ITO3BOHOUHBIX JKUBOTHBIX U Ue-
aoBeka. Cepzlle, KPOBEHOCHBIE COCYABI U KPOBL. Kpyru KxpoBoobpa-
IIeHuA. OBOJIOIUMOHHBIE YCIOKHEHUA CTPOEHUA KPOBEHOCHOU CH-
cTeMbI TTOBBOHOUYHBIX JKMBOTHBIX. PaboTa cepAlia u e€ peryaainus.

Brigenenue y opranusmoB. BeimeseHue y pactenuii. BeigeaeHue
y KuBOTHBIX. COKpaTuresbHble BakKyoau. OpraHbl BBIAEJIEHUS.
dunbTpanusa, ceKpernusa U o0paTHOe BcachblBaHME KaK MeXaHU3MbI
paboThl OpraHoB BbifedeHUA. CBA3H IIOJOCTU TeJia ¢ KPOBEHOCHOM
U BBIJEIUTEILHOI cucTeMaMi. BbIZejieHre Y IIO3BOHOUYHBIX JKIU-
BOTHBIX U yeaoBeka. [Touku. CTpoeHne 1 QyHKIIMOHUPOBaHYE Hed-
pora. OO6pa3oBaHUEe MOUYM y YeJIOBEKA.

3amura y OpraHu3MOB. 3aluTa Y OJHOKJIIETOYHBIX OPTaHU3MOB.
Cmopsl 6aKTepUil U IIMCTHI MPOCTEUINNX. 3alIUTa ¥ MHOTOKJIETOU-
HBIX pactenuii. Kyrukysna. CpeacrBa HmacCUBHON M XUMHNYECKOM
3anuThl. PUTOHITUBI.

3aiura y MHOTOKJETOUHBIX KMBOTHBIX. IIOKPOBBI U UX IIPOU3-
BOJHBIE. 3aIllluTa OopraHuaMa oT OoJiedHeli. IMMyHHas cucremMa ue-
JoBeka. KIeTouHbI U I'yMOpaJbHBIA MMMYHUTET. BPOIKAEHHBIN,
OpuoOpPeTEéHHbIN crenuUUecKuii UMMYHHUTET. Teopus KJIOHAIb-
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HO-cesieKTuBHOTO mMmMmyHuTeTa (II. Opaux, @. M. Beprer, C. Toue-
raBa). BocnasurenbHble OTBETHI OPraHM3MOB. POJb BPOXKIEHHOTO
UMMYHHUTETa B PA3BUTUN CUCTEMHBIX 3a00JIeBaHUA.

PazapaxumMocTh 1 peryaanusa y OpraHm3MoB. PasapakuMocThb
Y OOHOKJIETOUHBIX opranusmoB. Takcucol. PasapaskumMocTs u pery-
JANUA Y pacTeHuii. PocToBbIe BelllecTBa U WX 3HAUEHWUE.

HepBHas cucrema u pedeKTOpPHAS PETYaANUS Y KHUBOTHBIX.
HepBuas cucrema 1 e€ oTaebl. OBOJIOINOHHOE YCIOKHEHNIEe CTPO-
eHUsA HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTAeJbl rOJIOBHOTO MO3ra
TO3BOHOYHBIX JKUBOTHBIX. Pediekc u pedekTopHas nyra. Besyc-
JIOBHBIE U YCJIOBHEIE Pe(dIeKCHI.

T'ymopanbpHas peryasinus U SHAOKPUHHAS CHUCTEMA KUBOTHBIX
u desioBeKa. JKejie3bl 9HTZOKPUHHOM CUCTEMbBI 1 X T'OPMOHBI. [leii-
CTBUE TOPMOHOB. B3auMoCBs3b HEPBHOW U SHIOKPUHHOWN CHCTEM.
T'unoramamo-runogusapHas cucrema.

JdemoHcTpamumn

ITopTper: W. II. IIaBaoB.

Tabauibl 1 cxeMbl: «OTHOKJIETOUHBIE BOJOPOCTN», « MHOTOKJIE-
TOUHBIE BOJMOpOCIH», «DBaktepum», «IIpocreiitiiue», «OpraHbl
IBETKOBBIX pacTeHuii», «CrucreMbl OPraHOB II0O3BOHOUYHBLIX JKMBOT-
HBIX», «BHyTpeHHee CTpoeHHe HACeKOMBIX», «TKaHu pacTeHUM»,
«Kopuesnie cucremsbi», «CTpoenue crebida», «CTpoeHUE JMCTOBOM
IJIacTUHKU», «TKaHu KUBOTHBIX», «CKejger uedoBexa», «Iluime-
BapuTeJbHas cucrteMa», «KpoBeHocHas cucremar, «JllpIxaTeabHas
cucrema», «HepBuasa cucrema», «Koxka», «MblllleuHass cucremar,
«BopigenuTenbHaa cucTeMay, «JHAOKPUHHAS cucTeMa», «CTpoeHmne
MBIIIEI», «MMyHUTEeT», «Kuimeunomnosoctabie», «Cxema mura-
HUSA pacTeHUi», «KpoBeHOCHBIE CHCTEMbI IIO3BOHOUHBLIX JKHBOT-
HBIX», «CTpoeHue runpni», «CTpoeHme maamapum», «BHyTpeHHee
CTPOeHUE IOKIEBOTr0 UepBA», «HepBHaaA cucrema peid», « HepBHaa
cucremMa JAryImKu», «HepBHas cucreMa IIPEeCMBIKAIOIIUXC,
«HepBHasa cucrema ntuil», « HepsHas cucreMa MJIEKOIUTAOIINX »,
«HepBHaa cucrema ueaoBeka», «Pediekrc».

O6opymoBaHMe: CBETOBOM MUKPOCKON; MUKPOIIPerapaThl OJHO-
KJIETOUHBIX OPraHM3MOB; MHUKPOIIpemapaThl TKaHel; PaKOBUHBI
MOJITTIOCKOB; KOJUIEKIIUY HACEKOMBIX, UIVIOKOKUX; KUBbIE 9K3EM-
IJIAPHI KOMHATHBIX pacTeHuii; repbapuu pacTeHUil PasHBIX OTHe-
JIOB; BJa'KHBbIe IMpemapaThl JKUBOTHBIX; CKeEJIEThl TO3BOHOUYHBIX;
KOJLJIeKIIY 0eCII03BOHOUHBIX JKMBOTHBIX; CKeJIeT YeJ0BeKa; 000py-
ImoBaHUWeE AJISA TeMOHCTPAIMHU IMOYBEHHOTO W BO3AYIITHOTO IMHUTAHUS
pacrenuii, pacienjgeHnsa KpaxMajia u 0eJIKOB moJ JeiicTBueM Qep-
MEHTOB; 000pyAOBaHMe AJIA JeMOHCTPAIIUU OIILITOB II0 N3MEPEeHUI0
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KU3HEHHON E€MKOCTH JIETKUX, MeXaHH3Ma IbIXaTeJbHBIX IBUXKEe-
HUM; MOAEJU I'OJIOBHOTO MO3ra PasjiNUYHBIX KUBOTHBIX.
JlaGopaTopHbIe U MPAaKTHYECKHE PadOTHhI
1. TabopaTopHasa pabora «l/3yueHue TKaHeil paCTeHU» .
2. JlabopaTtopuasa pabora «l3yueHue TKaHell KUBOT-
HBIX ».
3. JIabopaTtopuasa pabora «l3yueHre opraHoB IIBETKOBOT'O
pacTeHus» .

Tema 10. PazmHo:xeHHEe 1 pa3BUTHE OPraHU3MOB (8 u)

@DopMbI Pa3MHOMKEHUA OPTAaHU3MOB: OecmoJsioe (BKJIOUas Berera-
TUBHOE) U II0JI0BOe. Buabl 6€cmosioro pa3MHOMKEHUA: MOYKOBaHUE,
cropyndAnus, GhparMeHTanua, KJIOHNPOBAHNE.

IlonoBoe pasmuo:keHme. IlosoBbIe KaeTKM, mam raMmeTbl. Meios.
Craguu metiosa. IToBeneHue xpomocom B Mmeiiose. Kpoccunrosep. bro-
JIOTUYECKUU CMBICJI Me03a 1 II0JIOBOTO IIporecca. Meios3 1 ero MecTo
B KM3HEHHOM ITMKJE OPTaHU3MOB.

IIpensapoppiiiieBoe passurue. 'amerorenes y »KUBOTHBIX. [1oso-
BbIe JKeJie3bl. OOpas3oBaHMe U Pa3BUTHE ITOJOBBIX KJeTOK. Criepma-
ToreHes u ooreHes. CTpoeHMe MOJOBBIX KJIETOK.

OnogoTBOpeHe U SMOPUOHAILHOE PasBUTUE KUBOTHBIX. CIo-
cOoOBI OIIJIOOTBOPEHMUA: HApPysKHOE, BHyTpeHHee. I[lapTeHOoTreHes.

NunuBupyanbHOe pasBUTHE OPraHM3MOB (OHTOTEeHEe3). IMOpPUO-
Jorusa — HayKa O Pa3BUTUU OPraHU3MOB. Mopgozene3d — o0Ha U3
2a8HbLX npobaem amobpuonozul. Konuenuyus mopgozenos u mode-
au mopgozenesa. Craguu sMOpuoreHesa »KUBOTHBIX (Ha IIpuMepe
aarymigu). [Ipobaernue. Tunsl apobieHus. /JemepmuHuposarHHoe
u HedepMmuHuUposaHHoe Opobaernue. Bracryia, Tunsel 6aactyi. Oco-
OEHHOCTH [IPOOJIEHNA MJIEKOIHUTAIOIIUX. SapOJbIIIEBble JIUCTKUA
(racTpynsanus). 3axkjgaJKa OpPraHOB M TKaHeNl M3 3apOABIIIEBBIX
JUCTKOB. B3amMHOe BiIMAHUE yacTeil pa3BUBAIOMIETOCA 3aPOAbIIIa
(smbpuoHaNbHAA UHAYKINA). 3aKJaJKa IJIaHa CTPOEHUSA JKUBOT-
HOT'0 KaK pPes3yJIbTaT NepapXnuuecKruX B3auMOAeNCTBUN reHoB. Biu-
sAHUe Ha SMOPUOHAJIbHOE Pa3BUTHUE PA3IUUYHBIX (haKTOPOB OKPYIKa-
IOIEel cpenbl.

Poct m pasBuTme KUBOTHBIX. IloCToaMOpPHMOHANBHBINA II€PHUOL.
IIpsamoe 1 Henpsamoe pasBuTue. Passutue ¢ MmeraMopdo3om y 6eciro-
3BOHOUHBIX U ITOBBOHOYHBIX JKMBOTHBIX. BrosornuecKkoe 3HaueHue
OPAMOro U HEIIPsSIMOT'0 PasBUTHUA, UX PACIIPOCTPaHeHNe B IpUpoe.
Tunel pocra KUBOTHBIX. PAKTOPHI PEryJISIUN POCTA KUBOTHBIX
u yesoBeka. CTaguy MOCTAIMOPUOHAJIBHOI'O PA3BUTUS Y JKUBOTHBIX
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u uenoBeka. Ilepuonbl oHTOreHesa uesoBeka. CTapeHue U CMEPTh
KaK 0MoJoruuecKue IIpoIlecchl.

PasmuokeHne u pasBuTue pactenmuii. lameTropuT u cropo@ur.
Meiio3 B KH3HEHHOM ITHMKJe pacTenuii. O6pasoBaHue CIOpP B IIPO-
mecce merosa. 'amerorenes y pacrenuii. OmIogoTBOpeHre U pas-
BUTHE PACTUTEJbHBIX OPraHmsMoB. J[IBOWHOE OIJIOLOTBOPEHUE
Yy IIBETKOBBIX pacTeHmuii. O6pasoBaHUe M Pa3BUTHE CEMEHU.

MexaHU3MBI PETYJIAIIUYA OHTOTEeHEe3a y PACTeHUI U JKUBOTHBIX.

JdemoHcTpamumn

IToptpersi: C. I. HaBamuu, X. IllnemaHs.

Tabauibl 1 cxeMbl: « BereraTuBHOe pasMHOKeHUe», «Tumbl 6ec-
TIOJIOTO Pa3sMHOMKEHUA», «Pa3sMHOKeHUEe XJaMUIOMOHAAbI», «Pas-
MHOJKeHIe 9BIVIEHbI», «PasMHOKeHue rufpel», «Meiiod», «XpoMo-
coMmbl», «[amerorenes», « CTpoeHUe ANIEKJIETKH U CIIEPMAaTO30UIa»,
«OcHOBHBIE CTAAUU OHTOTeHe3a», «I[IpamMoe 1 HeIpsaMoOe Pa3BUTHE» ,
«PasButme matickoro Kyka», «PasButue capanum», «PasBurue
JATYIIKU», «][BOHOE OILJIOMOTBOPEHNE Y IIBETKOBBLIX PACTEHUM»,
«Crpoenne ceMsH ONHOMOJBHBIX ¥ MABYIOOJBHBIX PACTEHUH»,
«KusHeHHBIII ITUKJ MOPCKOII KamyCcThl», «yKM3HEHHBIH ITUKJI
Mxa», «sKU3HEeHHBIH IIUKJ ITAallOPOTHUKA», «yHKM3HEeHHBIH ITUKJI
COCHBI».

O6opynoBaHMe: CBETOBOII MHUKPOCKOIN; MHUKPOIIPeHapaThl sSuIe-
KJIETOK U CIIEPMAaTO30UJ0B; MOAENb «I[UKJ pasBUTUA JIATYIIKU» .

JlaGopaTopHbie M MpPaKTUYeCKHe PadOThI

1. TabopaTopHasa pabora «HM3yueHue CTPOEHUS II0JIO-
BBIX KJIETOK HA T'OTOBBIX MHUKPOIIperapaTrax».

2. llpakTuueckas pabora «BblsagBIeHNE IPU3HAKOB CXO/-
CTBa 3apPOABIIIeil TTO3BOHOUYHBIX JKUBOTHBIX» .

3. JJabopaTopuasa pabora «CrpoeHue opraHoB pasMHO-
JKeHUs BBICIIUX PACTEHUH».

Tema 11. TleHeTuka — HayKa O HACJEACTBEHHOCTH U M3MEHYMH-
BOCTHM OPTaHU3MOB (2 1)

Hcropusa cTaHOBJIEHUSA W Pa3sBUTHS M'eHETHKM KaK HayKu. Pabo-
Te1 I. Mengnensa, I. [le @pusa, T. Moprana. Poab oTeuecTBEeHHBIX
yuEHBIX B pasBuTuu reaetuku. Padorsr H. K. Koasmiosa, H. 1. Ba-
BuaoBa, A. H. Bemosepckoro, I. [I. Kapneuenko, 0. A. ®unun-
yeHko, H. B. TumodeeBa-Pecosckoro.

OcHOBHBIE T€HETUYECKUE IIOHATUA W CUMBOJBI. ['OMOJIOTUYHBIE
XPOMOCOMBI, aJljIeibHbI€ TeHbI, aJbTepHAaTUBHBIE TPU3HAKU, TOMU-
HAHTHBLIA U PeIecCUBHBINI NPU3HAK, IOMO3UIOTAa, I'eTepO3Urora,
yucTad JUHUA, TUOPUABI, reHOTUI, (heHOTUN. OCHOBHBIE METOIBI
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TeHeTUKU: TUOPUIOJIOTUUECKUN, IUTOJOTUYECKUN, MOJEKYJIAP-
HO-T€HEeTHUYECKUIi.

HemoucTpanun

IToptpersi: I'. Meugens, I'. [Ie @pus, T. Moprau, H. K. Koab1ios,
H. ". BaBumnos, A. H. Benosepckuii, I'. I[. Kapreuenko, }O. A. ®u-
aumryeHko, H. B. Tumogees-PecoBckuii.

Tabaunbl 1 cxeMmbl: «MeToabl TeHeTUKU», «CxXeMbI cKpeluBa-
HUA» .

JlaGopaTopHbie M MpPaKTUYeCKHe PadOoThI

JIabopaTtopHaa paboTa «J/[po3oduia Kak 06HEKT reHeTH-
YEeCKUX MCCJICTOBAHUMN» .

Tema 12. 3akoHOMepHOCTH HacjeacTBeHHOCTH (10 u)

Monorubpuguoe ckpeiuBanue. IlepBoiii 3akoH Meugeas — 3a-
KOH eqnHO00Opasusa rubpuUI0B IIepPBOTO IIOKoJaeHus. [IpaBuio gomu-
HUpOoBaHUA. Bropoii 3akoH MeHae/isi — 3aKOH pacCIeIlIeHUsa IIPpu-
3HaKOB. I{uTo0rmuecKue OCHOBLI MOHOTUOPUIHOTO CKPEIIMBAHUS.
T'mnoresa ymMcTOTHI TAMET.

Ananusupymiiee ckpelruBanue. [IpoMeKyTOUHBIN XapakTep
HacJeqoBaHUsA. PacIielljieHre ITPU3HAKOB IIPY HETIOJHOM JTOMUHIU-
poBaHuUM.

Hurubpunmoe ckpemniuBanue. Tperuit 3akon MeHgena — 3aKOH
He3aBUCUMOTO HacJIeJOBaHUS MPU3HAKOB. LluToormuecKre OCHO-
BbI JUTHUOPUIHOTO CKPEeIUBaHNA.

CremyieHHOe HacjiefoBaHue npusHaxkoB. Paborsr T. Moprana.
CienjieHHOEe HacJiefOBaHUe TeHOB, HAPYIIIeHUe CIeNJeHUI MeK-
oy reHaMu. XPOMOCOMHASA TEOPUS HACIEACTBEHHOCTH.

T'emeruka mosma. XpOMOCOMHBIA MeXaHU3M OIIPeAeeHus IIoJia.
AyToCOMBI U TOJIOBBIE XPOMOCOMBI. 'OMOTaMeTHBI U TeTeporaMeT-
HBIN moJ. ['eHeTHUUeCKAasI CTPYKTYpPAa IMOJOBBIX XpomMocoM. Hacemo-
BaHNe IPU3HAKOB, CIIEILJIEHHBIX C IIOJIOM.

T'emoTun Kak 1ejocTHasa cucreMa. llmedorponmms — MHOMKe-
CTBEeHHOe JelicTBUe reHa. MHOXeCTBeHHBIN ajjenln3M. Bzanmonmeii-
CTBUE HeaJlJIeJbHBIX reHOB. KoMmiuiemeHnTapHocTh. nucrtas. Ilomu-
Mepus.

TeHeTnuecKuii KOHTPOJb PA3BUTHUA PACTEHUM, JKUBOTHBIX U Ue-
JIOBEKa, a TaKKe (DUBUOJIOTUUYECKUX IIPOIECCOB, ITOBEIeHUA U KOr-
HUTUBHBIX (QYHKIUN. [eHeTMuecKUe MeXaHHU3MBLI CHMOMOTreHesa,
MeXaHU3Mbl B3AUMOJIEMCTBUA «XO3AUH — IAPa3UT» U «XO3AUH —
MUKpoOmoM». 'eHeTHUeCKMe aceKThl KOHTPOJIA M M3MEeHEeHU Ha-
caencTBeHHON mHGOPMAIINY B IIOKOJEHUAX KJIETOK U OPTaHU3MOB.
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HdemoncTpamun

IToptpersi: I. Mennens, T. Mopras.

Tabaunbl u cxembl: «IlepBbIfi M BTOpOIl 3akoHBI MeHpaeas»,
«Tperuit 3axon MeHgensa», «AHaIu3UPYyIOIee CKpeIIWBaHUE»,
«Hemonunoe momumHupoBaHue», «ClienyieHHOEe HacJaedOBaHUE MPU-
3HAKOB y aAposoduasl», «I'eneTukra mosa», «Kapuorum yesoBekar,
«Kapuotun aposoduabi», «Kapumorun oTunsl», « MHOKECTBEeHHBIH
aJeansM», «Bs3amMomericTBre TeHOB» .

O6opynoBaHue: MOJEJb AJA JeMOHCTPAIU 3aKOHOB equH000pa-
3uA TUOPUAOB IIEPBOTO IIOKOJIEHUWS U PacCIIell/IeHUs IPU3HAKOB;
MoOZeNb I OeMOHCTpPaluy 3aKOHA HE3aBUCUMOTO HacJedOBaHUA
OPU3HAKOB; MOZEeJb IJIs NEeMOHCTPAIIUU CIIEIIJIEHHOTO HacJeIoBa-
HUA IIPUBHAKOB; CBETOBOM MUKPOCKOII, MUKpoIpemnapar: «Iposo-
puia».

JlaGopaTopHble M MpaKTUYeCKHe PadoThI

1. IIpakTuueckaa pabora «l3yueHue pe3yabTaTOB MO-
HOTUOPUIHOTO CKPEIUBAHUA Y APO30MUIIBI» .

2. llpakTtuueckas pabora «lVayuenue pe3yJabTaTOB IU-
TUOPUAHOTO CKPEIUBAHUA ¥ IPO30(UIIbI».

Tema 13. 3akoHOMEpPHOCTH U3MEeHUYUBOCTH (6 u)

BzaumozeiicTBue reHoTuna m cpeabl OIpu (popMUpPOBAaHUU (PEHO-
Tuna. I3MeHUYMBOCThL HPU3HAKOB. KauecTBeHHbIE M KOJIUUYECTBEH-
Hble TpPU3HAKW. BUILI M3MEHUYMBOCTHW: HeHAacCJeICTBEHHasd U Ha-
cJIeICTBEeHHAS.

MogudukanmnoHHas U3MEeHUUMBOCTh. Posb cpeabl B (hopMupoOBa-
HUT MOAUGUKAIIMOHHON m3MeHunBocTU. HopMa peakiiuu mMpusHa-
Ka. BapuanuonHbIil pag u BapuanuonHasa Kpusad (B. Moranacen).
CpoiicTBa MOIU(PUKAIMOHHON M3MEeHUYNBOCTH.

TenoTununueckas naMeHUYnBOCThL. CBOMCTBA T€HOTUIIMYECKOMN W3-
MEHUYHBOCTH. BBl TeHOTUIINYECKONM M3MEHUNBOCTI: KOMOMHATUB-
Hasg, MyTalioOHHAd.

KomOuHaTBHASA M3MEHUNBOCTL. Meiio3 1 IIOJIOBOU IIPOIeCC —
OCHOBA KOMOMHATUBHONU M3MEHUYUBOCTU. POJIb KOMOMHATUBHOMN W3-
MEHUYHBOCTU B CO3JaHNI TeHeTHUYEeCKOro pasHooOpasusa B mpeaeaax
OHOT'O BUIA.

MyranuonHas M3MEeHYMBOCTh. BUAbI MyTanuii: reHHbIE, XPOMO-
COMHBIe, TeHOMHBIe. CIIOHTAaHHBIE W MHAYIHNPOBAHHBIE MYTAI[UU.
Anepublie u nmuTomaasMaTundyeckue myranuu. ComaTnuecKue m Io-
JOBBbIe MyTanuu. [I[pUYMHLI BOSHUKHOBEHUS MyTaliuii. MyTareHbl
U UX BJIWAHWE HaA OPraHmU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
mpoiiecca. 3aKOH T'OMOJIOTHUYECKUX PSAOOB B HACJIEACTBEHHOU W3-
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menumBocTu (H. V. BaBusioB). BHesnepHas u3MeHUMBOCTL U Ha-
CJIeICTBEHHOCTb.

dnuzeHeMUKa U 3INUZEHOMUKA, PONb dNUZeHeMU1eCKUxX Gpaxmo-
P08 8 HaceQ08AHUU U U3MEHUUBOCMU (PEeHOMUNUYECKUX NPUSHA-
K08 | 0p2aHU3MO8.

HdemoncTpanuu

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

Tabaunbl 1 cxemMbl: «Buabl usmMeHUMBOCTH», « MoaAu(MPUKAIINOH-
Has U3MEHUYUBOCTh», « KoMOMHAaTUBHAA U3MEHUYNBOCTEL» , « Meiios»,
«OnnomorBopeHue», «leHermueckue 3abojieBaHUSA UeJIOBEKa»,
«Bugbr myTanuiis.

O6GopynoBaHue: *KUBbIe U repOapHbIe 9K3eMIIAPHI KOMHATHBIX
pacreunii; pucyHKu ((ororpadun) }KUBOTHBIX C PASIUUYHBIMU BU-
IaMy M3MEHUYUBOCTH.

JlaGopaTopHble M MpaKTUYeCKHe PadoThI

1. IabopaTtopHaa pabora «HcciaegoBanue 3aKOHOMEDPHO-
creii MOAM(MPUKAITMOHHON N3MEeHUYNBOCTU. [locTpoeHe BapuamnoH-
HOTO psjila U BapuallMOHHON KPUBOM».

2. llpakTtuueckaa pabora «Myranuu y apo3oduab! (Ha
TOTOBBIX MHUKPOIIpemaparax)».

Tema 14. Temeruxa ueaosekxa (3 u4)

Kapuorun uensoBeka. MesxayHapoaHas IIporpaMMa ICCJIeqoBa-
HUA TeHoMAa YyejioBeKa. MeTonbl N3YyUeHUsI TeHeTUKU YeJIoBeKa: re-
HeaJIOTUYeCKuii, OJIM3HEeI[OBbI, [IUTOTeHeTUUYECKNIl, TOMYJIAIIOH-
HO-CTATUCTUUYECKUII, MOJEeKyJsapHo-reHeTnuecKkuii. CoBpeMeHHOEe
ompeejeHe TeHOTHUIIA: IIOJHOTeHOMHEOEe CeKBeHUPOBaHMIe, TeHOTU -
nupoBaHUE, B TOM yucJie ¢ momoinbsio III[P-ananmusa. HacaencrBen-
HbIe 3a00JIeBaHUA UesioBeKa. [eHHbIe U XPOMOCOMHBIe 00JIe3HU Ue-
JoBeKa. DBoJyieaHM ¢ HacJeICTBEHHOW NpenpacIlioiOKeHHOCTHIO.
3HaueHre MeIUIINHCKON INeHeTUKHU B IIPEJOTBPAINeHNU U JIeUeHUN
TeHeTHYeCKUX 3a60eBaHUM UesoBeKa. MequKo-TeHeTUYecKoe KOH-
cyiabTupoBaHue. CTBOJIOBbIe KJETKU. [loHATHE «TeHETUYECKOTO
rpys3a». OTUUYeCKHe acIleKThI MCCJIeJOBAaHUI B 00JIAaCTH PeIaKTUPO-
BaHUA T€HOMAa U CTBOJIOBBIX KJIETOK.

Termernueckue (aKTOPHI MOBBIMNIEHHON UYyBCTBUTEJIBLHOCTU YeJIO-
BeKa K pusnYecKoMy U XUMHUUYECKOMY 3arpA3HEHNIO0 OKPYIKAIOIein
cpenbl. ['eHeTnueckas IpeapacIoioO’KeHHOCTh UeJoBeKa K IIaTOJIO-
TUAM.

JdemoHCcTpamuu

Tabaunper u cxembl: « Kapuorun desmoBexka», «MeToabl n3ydeHUsa
TeHeTUKHU UejoBeKa», «['eHeTuuecKue 3a00/IeBAHUS UYeJIOBEKa».
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JlabopaTopHbIe M MpaKTUYEeCKHUe PabdoThI
IIpakTuueckaa pabora «CocraBieHue U aHAJIU3 POJOC-
JIOBHOM » .

Tema 15. Cemexuust opraunsmos (4 ua)

HomecTuranus u ceJeKIud. 3aposKIAeHne CeJeKIIUNT U JOMECTH-
ranuu. Yuenue H. WM. BaBunoBa o IleHTpax IpPOUCXOMKIEHUS
U MHOT000pas3usa KYyJbTYPHBIX pacTeHuii. Poab celeKuu B co3ma-
HHUU COPTOB PaCTEHUU W IOPOJ KUBOTHBIX. COpT, mOpoaa, IIITaMM.
3aKO0H IOMOJIOTUYECKUX DPAJOB B HACJIEACTBEHHOH N3MEHUYNBOCTU
H. /1. BaBujoBa, ero 3HaueHue AJA CEJeKI[MOHHON pabOoTHI.

MeToabl ceeKIITMOHHON paboThl. VICKyCCTBEHHBIN OTOOD: Macco-
BLIA WM WUHAWBUAYAJIBHBIA. Imanv., KOMOUHAUUOHHOU CcesleKuul.
HcnviTanue mpousBoguTesieil mo moromMcTBy. OTOOp IO reHoTUmy
C TOMOIIBIO OIeHKW (heHOTUIIa ITOTOMCTBA M OTOOP IO TeHOTHUILY
¢ momoIrbio anaausa JTHEK.

HVckyccTBeHHBIII MyTareHes KakK MeTOH CeJeKIIMOHHOII padoThI.
PaguanuoHHbI 1 XUMUYECKUN MyTareHes Kak MCTOUYHUK MYyTaIlui
y KYJIBTYPHBIX (popM opranuamoB. Mcrmoab3oBaHHMEe T€eHOMHOTO pe-
IaKTUPOBAHUA U MeToAoB pekomOuHaHTHBIX [THK nia momyueHus
HCXOIHOI'0 MaTepuaJia AJIsS CeJeKI[UU.

ITonyuenne moaumiounmoB. BHyTpuBHmoBas rudbpuau3aius.
BauskopoacTBeHHOE CKpelluBaHue, nian nHopuguur. HepoacTBeH-
HOe CKpeIlluBaHWe, WU ayTOPUAWHT. [eTepo3uc M ero MpPUUYUHBI.
HcnonnsoBanue rereposuca B cejeknuu. OrganénHas rubpumusa-
nusda. I[Ipeogonenue 6ecrnaonmsa MeXBUAOBBIX rubpunoB. ocTmixe-
HUS CeJeKIINU PACTEeHUI U JKUBOTHBIX. «3e/lEHAS PeBOLIOUUSL».

CoxpaHeHUe U W3yUeHUE TeHETUUYECKUX PECYpPCOB KYJIbTYPHBIX
pacTeHUil 1 UX JUKUX POAWYEH IJIA CO3MAaHUA HOBBIX COPTOB U TU-
OpUIOB CeIbCKOXO3ANCTBEHHBIX KYJIbTYp. H3yuenHue, coxpaHenue
U ynpasjeHue zeHemuueCKUMU PecypCcami CesbCKOX03AlcmaeEeH-
HbLX U NPOMBLCTIOBBLY HCUBOMHULX 6 UeNAX YAYLULeHUS cYyuLecmay-
owWux U co30aHUsL HOBbLX NOpo0d, JUHUIL U KPOCCO8, 8 MOM UUCJLe
C npumeHeHUueM COBPEeMEeHHbLX Memod06 HAYYHbLX UCCLed08aAHUIL,
nepedosvix udeil U nepcneKmu8HbLX MexHOoL0zUiL.

JdemoHCcTpamuu

IToptpersi: H. 1. BaBunos, 1. B. Muuypusn, I'. [I. KapmeueHnko,
II. II. Jlykbpaneuko, B. JI. Acraypos, H. Bopmoyr, . K. Benses.

Tabauiel u cxembl: «I[eHTPBI IPOUCXOKAEHUS U MHOr000pasusa
KYJbTYPHBIX PaCTeHUii», «3aKOH T'OMOJIOTHMYECKHX PAJOB B Ha-
CJIEICTBEHHOI M3MEHUYMBOCTU», «MeTonbl cenerium», «OTmanéH-
Has rubpugusanusa», «Myraremes».
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JlabopaTopHbIe M MpaKTUYEeCKHUe PadoThI

1. TabopaTopHasa pabora «HM3yueHue COPTOB KYJIBTYP-
HBIX PACTEHUH U MIOPOJ HOMAIIHUX KUBOTHBIX ».

2. JlabopaTtopuasa pabora «lV3ydeHre METOIOB CeJIEKI[UI
pacTeHU».

3. IIpakxTtuueckasa pabora «IIpuBuBKa pacTeHUII».

4. O9kcrypcusa «OCHOBHBIE METOAbI 1 JOCTUKEHIS CEJICKI[NI
pacTeHuii M JKUBOTHBIX (HA CEJIEKITMOHHYIO CTAHIIUIO, IIJIeMEeHHYIO
depMy, COPTOUCTBLITATENbHBIN yYacTOK, B TEILIMYHOE XO03AHCTBO,
B J1abOpaTOPUIO arPOYHUBEPCUTETA WJIN HAYUHOTO IIEHTPA)».

Tema 16. BuorexHoJI0OTNA M CHHTEeTHUYEeCKasA Ouosiorus (4 u)

O0BEeKTHI, HCIOJb3yeMble B OWOTEXHOJOTUU, — KJIETOUHBIE
U TKaHeBble KYJIbTYPbl, MUKPOOPTaHU3MbI; UX XapaKTepPUCTHUKA.
TpanunuoHHasa GMOTEXHOJIOTUA: XJIeOoIeueHre, I0JIyIeHe KUCIIO0-
MOJIOUHBIX TPOAYKTOB, BUHOAeaEe. MUKPOOMOIOTUYECKUIT CUHTES.
O0BeKTBl MUKPOOMOJOTUUEeCKUX TexHojoruii. IIpoussonacTso Gesr-
Ka, aMUHOKMCJIOT U BUTAMUHOB.

CospaHre TeXHOJIOTUH M WHCTPYMEHTOB IleJIeHAIIPaBJIeHHOTO 13-
MeHeHUd ¥ KOHCTPYUPOBAHUA I'eHOMOB C IeJIbI0 IOJIyYeHUA opra-
HU3MOB U HX KOMIIOHEHTOB, COJEPIKaIllMX He BCTpedaroluecs
B Ipupoje OMOCMHTETUYECKUE ITYTU.

Knerounas mH:KeHepus. MeTonbl KyJbTYpPhI KJIETOK 1 TKaHeH
pacrenuii u KuBOTHBIX. Kpmobanku. Comaruueckas rudbpugmsa-
ousg WM cOMaTHUUYeCKMHil smOpuoreHes. Mcmoiab3oBaHue TallIOUI0B
B ceJeKIuu pacreHuii. Ilosyuenue MOHOKJIOHALbHbLX AGHMUMEJL.
HUcnonvzosanue MOHOKJAOHANbHBLX U NOJLUKAOHAALHLLX AHMUME]L
6 meduyune. VICKycCTBEHHOE OILJIOOTBOpPeHME. PeKOHCTPyKImA
AUIEKJIETOK U KJIOHUPOBaHMeE KUBOTHBIX. MeTo TpaHCIJIaHTAI[UNT
Anep KJIeToK. TexHosozuu 0300p06aeHUA, KYJAbMUBUPOBAHUS
U MUKPOKJLOHAALHOZ0 PA3MHONCEHUSL CeAbCKOX03AUCTEEHHbLX
Kyavmyp.

XpomMocoMHasA W TreHHasd HHMKeHepus. VICKyCCTBEHHBIU CHUHTE3
rema u KoHcTpyupoBaHue pexombuHaHTHbRIX [[HK. Cosdanue
mpaHczeHHbLX OpzaHu3mo8. [[oCTMKeHUA U MePCHEeKTUBBI XPOMO-
COMHOM ¥ TMeHHOUM WH)KeHepHH. JDKOJOTHUUECKNe U STHUUECKUe IIPOo-
6J1eMbI TEHHOW WH)KEHEPUH.

Mepunuackue OuorexHonoruu. IlocmezeHomHas uyug@posas
meduyuHna. ITI[P-Ouaznocmukxa. MemabosroMHbLL AHAAUS, 2eHO-
UeHmpuiecKuil aHaiu3 NPOmeoma weso8eKa 0N OUeHKU COCMOos-
Hus ezo 300poébs. Hcnoav3osanue cmeonogvlx kaemok. Tapzem-
Hass mepanus paka. 3D-6uounicenHepus OasL  pas3pabomru
pyndamenLmanbHblX 0CHO8 MEeOUUUHCKUX MeXHOL02Ull, C030aHUs
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KOMNJEKCHbLX MKAHel coyemaHueMm MexHOJNL02UllL MmpPEXMepHOozo
ouonpurnmuHeza u ckap@ordunza 0ns peuleHus 3a0ai nNepcoHaLl-
3UPOBAHHOIL MeOUUUHDBL.

Co30aHue 6eKMOPHbBLX 6AKUUH C Uesbl0 obecneyeHus KOMOUHU-
posannoil 3auumst om 6036ydumeneit OPBH, ycmanogaienue mo-
JeKYAAPHbLX MeXAHU3IMO08 QYHKUUORUposarus PHK-codepicawjux
8UPYCOB, Bbl3bLEAWUX 0C000 OnacHvie 3a060/€6AHUSL UeN068eKa
U HUBOMHBLX.

HdemoncTpamumn

Tabauibl 1 cxeMbl: «VICIIOIb30BaHIE MUKPOOPTAHU3MOB B IIPO-
MBIIIIJIEHHOM IIPOU3BOJACTBE», «KileTrouHaa mHKeHepusa», «'eHHada
VHKEHePUs».

JlabopaTopHbIe M MpaKTUYECKHUEe PadOoThI

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

2. IIpakTuueckada pabora «IlosmyueHrne MOJIOUHOKUCIIBIX
IIPOAYKTOB» .

3. 9KCcKypcusa «BuoTexHO/IOrus — BaKHeHWIIasg IIPOU3BOLN-
TeJIbHAA CHUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOEe ITPOU3BO/I-
CTBO)».

11 KJIACC
102 4, U3 HUX 8 4 — pe3epBHOe BpeMA

Tema 1. 3aposkaeHue M pa3BUTHE YBOJIOIUOHHBIX IpPeACTaBJIe-
HU B Onosioruu (4 u)

IdBostonnonHas Teopusa Y. lapsuua. IIpeamocbliKu BOSHUKHO-
BeHUA JapBuHU3Ma. JKU3Hb U HayuyHada AeATeJbHOCTh U. [lapBuHa.

HBuKymiue cuabl dBoJionuu BuioB mo Y. JlapBuHy (BbICOKaSA
WHTEHCUBHOCTh PAa3MHOKEHHUS OPraHM3MOB, HACJIEACTBEHHAS W3-
MEeHUYUBOCTH, O0ph0a 3a CyIIeCTBOBaHWE, €CTECTBEHHBIN U UCKYC-
CTBEHHBIN 0TOOD).

Odopmiaenue cuHTeTUUeCKOoir Teopuu 3sBoJmonum (CTOI). Heii-
TpaJibHasA Teopus sBoamnun. CoBpeMeHHAas 9BOJIIOIMOHHAS OMO0JIO-
rud. 3HaYeHUe YBOJIOIUOHHON Teopuu B (DOPMUPOBAHUU HAYUHOUN
KapTUHBI MUpAa.

HdemoncTpanuu

IToptpersi: Apucrorennb, K. Jlummeit, K. B. Jlamapkx,
9. K. Ceur-Unep, K. KroBbe, Y. HapBuu, C. C. YeTBepukKos,
W. N. llImanbraysen, :x. Xoaneitn, 1. K. Benses.

Tabaunbr n cxembl: «Cucrema kuBoit mpuponbl (mo K. JIum-
Hel0)», «JlecTHulla »KuBbIX cyiiecTB (mo Jlamapky)», «MexaHusm
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dbopMUPOBaHUA IPUCIIOCOOJIEHNH Y PACTEHUN 1 JKUBOTHBIX (110 Jla-
MapKy)», «Kapra-cxema mapmipyra mytermectBus 4. IlapBunar,
«Haxoaru Y. lapBuna», «@opMbl 00pPBOBI 3a CYIIIECTBOBAHUE»,
«ITopoger rosybeii», «MHOrooO6pasme KyJbTYPHBIX (OPM Kaly-
cThI», «IIOopOaBI TOMAIITHUX KUBOTHBIX», «CxemMa o0pasoBaHUsA HO-
BbIX BUJOB (o Y. JapBuHy)», «CxeMa COOTHOIIEHUSA ABUKYIITUX
cuJ sBoIOIUM», «OCHOBHBIE IIOJIOXKEHUA CUHTETUUYECKON Teopuu
SBOJIIOI[UU » .

Tema 2. MukposBosronusd u eé pe3yabrarsl (14 u)

ITonmynamusa xkak sjaemMeHTapHas eguHHUNA BoJonuu. CoBpemMeH-
HbIe METOABI OIIEHKM TeHeTUYEeCKOTO0 PasHooOpasusa U CTPYKTYPHI
nonyJanuii. IsmMeneHne reHo(OHIa MONYJIANINY KaK 3JIEMEHTapHOE
SBOJIIOIIMOHHOE sABJeHUWE. SaKOH TI'eHEeTUYEeCKOTrO0 paBHOBeCUA
H:x. Xapau, B. Baita6epra.

dieMeHTapHbIe (haKTOPHI (IBUIKYIIINE CUJIbI) 9BOJIIOIun. MyTaIiu-
OHHBIN TIporiecc. KomOumHATMBHAA M3MEHUUBOCTH. [lpetip reHoB —
caydaiiHble HeHATIPpaBJIeHHbIE UBMEHEHU YaCTOT aJljieJiei B IOy JId-
nuax. Jdpgpexm ocrnosamens. IPpexm OYmbuLIOLHOZ0 ZOPJLLLULKQA.
CHuJMCeHUe 2eHemuYeckozo pa3Hoo0pasus: NPUYUHbL U Caedcmeus.
IIpossaernue agpgpexma Opeiipa zeH08 8 GONLULUX U MALLLX NONYJLI-
yusax. Murpanuu. Vzonanua momynasainuii: reorpaguueckass (mIpo-
CcTpaHCTBEHHasA), Omoyiornueckas (PernpoayKTUBHAA).

EcrecTBeHHBINT 0OTOOP — HaOpaBAAOINUI (AKTOP SBOJIIOIIUU.
@DopMBI €CTEeCTBEHHOI'0 0TOOpAa: ABMIKYIIHNA, CTAOUJIN3UPYIOIIUIA,
paspoiBaoIuil (Iu3pynTuBHLIN). [Tom0BOI 0TO0ODP. BodHUKHOBEHIE
¥ 9BOJIIOIUSA COIMATBLHOTO MMOBEACHUSA "KUBOTHBIX.

ITpucnoco6yieHHOCT, OPraHM3MOB KaK Pe3yJabTaT MUKPOIBOJIO-
nuu. BO3HUKHOBEHIE IIPUCIIOCOOJIeHNIT ¥ Opranu3dmMoB. Apomopdo-
36l U uanoaganTanuu. [IpruMepsl IPUCIIOCOOIeHUIT Y OPTaHU3MOB:
Mopd@oJiornuecKkue, (pusnmoJornuecKre, OMoOXUMruUYecKue, IIoBeIeH-
yeckue. OTHOCUTEIBHOCTD IIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bup, ero Kputepuu u CTpyKTypa. BumoobpasoBanue KaK pe3yJib-
TaT MUKPOSBOJIIONUN. M30IA1s — KJIIOUeBOU (paKTOp BHUI000pAa-
3oBaHUuA. IlyTu m cmocoObl BUAOOOpA30BAHUA: AJJIOIATPUUYECKOE
(reorpadmueckoe), cuMOaTpruuecKoe (9KOJIOTHUECKOoe), «MIHOBEH-
HOe» (mosumiougmaanud, rubpugmusdanusd). [JIuTeIbHOCTh 9BOJIIO-
IUOHHBIX IIPOIIECCOB.

MexaHU3MBI (POPMUPOBAHUA OMOJIOTUUECKOTO PasHoOOpasms.

Posab sBosonimoHHOM 6MosioTUY B Pa3paboTKe HAYUYHBIX METOOB
coxpaHeHUuA OmopasHooOpasusa. MHUKPOSBOIIONUA U KOIBOJJIOIIUA
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HapasuToOB M UX X03seB. MexaHusMbl (DOPMUPOBAHUS YCTOMUUBO-
CTH K aHTHOMOTHMKAM U CIIOCOOBI OOPBLOBI C HEI.

HdemoncTpanuu

ITopTpetsi: C. C. YerBepukos, 3. Maiip.

Tabauibl 1 cxembl: «MyTalnumoHHasA U3MEHUYNBOCTh», «IlomyJisa-
IUOHHAA CTPYKTypa Buga», «Cxema mposiBaeHusA 3aKoHa Xapau—
Baitnbepra», «[IBHKyIiue CHJIBI DBOJIOIUU», «IKOJOTHUECKAST
UBOJANNUS IONYJSAINII ceBaHCKOU Qopean», «leorpaduueckas
WB0JIANUA JIUCTBEHHUIIBI CUOMPCKON U JIMCTBEHHUIHI JAayPCKOM»,
«IMonynAnmmroHHbIe BOJHBI UYNCJIEHHOCTH XUIITHUKOB W KEPTB»,
«CxeMa meficTBUS €CTECTBEHHOTO 0TOOpa», «PopMbl 6OPLOBI 3a Cy-
miecTBoBanmue», « MHAyCTPUAIBHBIN MeJIaHU3M», «JKuBble UCKoIIa-
embie», «IlokpoBuUTelbCTBEeHHASA OKPACKa KUBOTHBIX», «IIpemy-
IpesKIaroIas OKpacka JKMBOTHBIX », «DPusnosornuecKue
amamTanuny, «lIpucmocobJIeHHOCTh OPTAHU3MOB U €€ OTHOCUTEb-
HOCTBL», «Kpurepuu Buga», « Buabi-gBoiitnuku», «CTpyKTypa Buga
B mpupoze», «Crmocobsl BugoobpasoBanua», «Ileorpadguueckoe Bu-
ImooOpasoBaHUe TPEX BUAOB JAHABIIIEH», «IDKOJOTMUECKOe BUIO-
obpasoBaHMe BUIOB CUHUIL», «llomumaonasl pacTrenuii», «Kamycrt-
HO-PeJeUHbIl THOPUI» .

O6GopynoBanue: repbapuy pPacTeHUWH; KOJIEKIIUM HACEKOMBIX;
yydeja ITUIL 1 3Bepel ¢ IpuMepaMu PasiINnYHBbIX IPUCIOCOOIeHUI;
yyuejia IITUIl U 3Bepeil pasHBbIX BUAOB; repbapuu pacTeHuit 0am3-
KHUX BUAO0B, 00Pa30BABIINXCS PA3JIUUYHBIMU CIIOCOOAMU.

JlaGopaTopHbIe M MpaKTUYEeCKHe PadoThI

1. TabopaTopHasa paborTa «BblaBIeHHe HN3MEHUYNBOCTU
y ocobeil omHOTO BHUIA».

2. JJabopaTopuasa pabora «IIpucrmocobieHuss Opramms-
MOB U UX OTHOCHUTEJbHAA I11€J1€CO00Pa3ZHOCTD» .

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

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

MeTonbr nsyuenusa makposBoioonuu. IlaseoHTosOTMUECKTE Me-
TOABI UBYUEHU dBOIONUM. [lepexomubie GOpMBI U (puIOTEHETHUE-
CKUe pAAbl OPraHU3MOB.

Buoreorpaguueckue meronbl mayueHus sBoJionuu. CpaBHeHUE
(opel 1 payHBI MaTEePUKOB U OCTPOBOB. Buoreorpaduueckue o6-
nactu 3eMau. BUabI-oHIEMUKY U PEJIUKTHI.

I9MOPHOSIOTUYECKHE U CPABHUTEIHLHO-MOPGOJIOTUUECKUE METOBI
u3yueHUsA dBOJONMU. [eHeTHUUEeCKUEe MeXaHU3Mbl HBOJIIOIUY OHTO-
reHe3a U IIOSABJIEHUS 9DBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTrHMYHBIE
U aHaJOTMUYHbIE OpraHbl. PyAmMeHTapHBIe OpraHBI M aTaBU3MBI.
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MosekynsipHO-TeHeTHUECKHUE, OMOXMMHUUYECKUE U MaTeMaTUYeCKUe
MeTOIbl U3yUeHUA dBoonuu. ['omosornyabie reHbl. CoBpeMeHHbIe
METOABI IIOCTPOEHUA (PUIOTEHETUUYECKUX TePEeBLEB.

XpPoOMOCOMHBIE MYTAI[UU U SBOJIIOIUA T€HOMOB.

O6mre 3aKOHOMEPHOCTH (IIpaBmJIa) 9BOJIIOIUU. IIpunyun cmeHbst
Gynryuii. HeobpatTumocTs sBooniuu. AnantuBHaa paguanusa. He-
PaBHOMEPHOCTH TEMIIOB 3BOJIIOIINNU.

JdeMmoncTpanuu

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

Tabaumel 1 cxeMbl: «PUIOTeHETUYECKUHN P JOImagm», « Apxeo-
OTEPUKC», «3BEPO3yObIe Alephbl», «Creromedanbl», « PUHUOPUTEI»,
«CemeHHbBIE IIAIIOPOTHUKU», «bBuoreorpaguuyeckre 30HBI 3eMJIN»,
«JIpefid) KOHTUHEHTOB», « PeuKThI», « Hauanbuble cTaguu sMOPHO-
HaJILHOTO PAa3BUTUSA MO3BOHOUHBIX JKMBOTHBIX», «[OMOJOTHUHBIE
U aHAJIOTUYHBIE OPTaHbI», « PyIUMEHTBI», « ATaBU3BMBI», «XPOMOCO-
MHBIe HAOOpPBI UYeJIOBeKa U INMUMIIaH3e», «[JIaBHbIe HaIpaBJIEHUS
sBOJIIOIUN » , «O0IIe 3aKOHOMEPHOCTHU 3BOJIIOIIUAL» .

OGopynoBanue: KOJJIEKINU, repbapui, MYJIS:KHA HCKOMaeMBbIX
OCTaTKOB OPraHMW3MOB; MYJAKKU T'OMOJIOTMYHBIX, aHAJOTUYHBIX,
PYAVMEHTAPHBIX OPTaHOB M ATABU3MOB; KOJLJIEKIINU HACEKOMBIX.

Tema 4. IIpoucxo:xaenne u pa3puTue KU3HU Ha 3emie (15 ua)

Hayunrble rumoTessl TPOUCXOKIEHNA KU3HU Ha 3eMie. Aduore-
He3 W maHciepMmusa. J{oHaydHbBIe IPEICTABIEHUS O 3aPOKICHUU
sKmu3HU (KpeamnuoHmaM). 'umoresa IMOCTOSAHHOTO CaMO3apOKIeHUA
JKU3HU U e€ ompoBep:keHue omnbiTamu @. Pemnu, JI. Cnannanianu,
JI. ITactepa. IIpoucxokaeHre KU3HU U aCTPOOMOTIOTUA.

OcHOBHBIE 3Tallbl HEOPraHWUYECKOHW sBosonuu. IlnaHerapHas
(reosormueckasi) SBOJIONUA. XUMHUUYECKasd 5BOJIOIUA. AOHOTeH-
HBI CUHTE3 OpraHMYeCKHX BEIeCTB M3 HeopraHmuecKux. OMObIT
C. Munnepa u I'. FOpu. O6pasoBaHue MOJINMEPOB U3 MOHOMEPOB.
KoanepBarHasa rumoresa A. M. OmapuHa, rumoresa IIEPBUYHOTO
oynapoHa I»x. Xosgeiina, reHetTudeckas rumnoresa I. Ménnepa. Pu-
6o3umbl (T. Yek) u runoresa «mupa PHK» V. 'mn6epra. @opmu-
poBaHUe MeMOpPaH U BOBHUKHOBEHUE ITPOTOKJIETKMU.

Uctopua 3emau m meronbl eé msyueHusA. VIcKomaemMble OpraHu-
yecKue OCTAaTKMH. ['eoxpoHoJiorus U €€ MeToAbl. OTHOCHTE/IbHASd
U abCoJIIoTHAasI TeOXPOHOJIOTHsA. I[eoXpoHOJIOTUUYECKAas IIKaJa:
D0HBI, 9PbI, IEPUOABI, STTOXMU.

HauanbHBIE 9Tanbl oprannydeckon sposonun. IloaBiaernue u 3Bo-
JIIOIUS IIePBBHIX KJIETOK. OBOJIOIUA MeTaboan3mMa. BosHUKHOBeHUE
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mepBbIX 3KocucTteM. CoBpeMeHHble MHUKPOOHBbIE OWOILIEHKU KakK
aHaJIOT IIePBBIX Ha 3eMmJje coobiecTB. CtpomaronuTtsl. IIpokapuo-
ThI U 3YKAPUOTHI.

ITpoucxoskmernue syKapuoT (cuMOuoOreHes). OBOJIOIIMOHHOE IIPO-
HCXOKIeHue BUPYycoB. IIporcxoikieHre MHOTIOKJIETOYHBIX oOpra-
HU3MOB. BO3BHUKHOBEeHNE OCHOBHBIX I'DYIIII MHOTOKJIETOUHBIX Opra-
HU3MOB.

OcHOBHBIE ATATIBI YBOJIOINY BBICIIUX pacTeHuii. OCHOBHBIE apo-
Mop@o3bl pacTeHuii. Beixon pactenuii Ha cyiny. IloaBiaeHue cIo-
POBBIX pacTeHUil W 3aBoeBaHWe mMu cyinu. CeMeHHbIe PACTeHUS.
ITpoucxoskaeHe IMBETKOBBIX.

OcHOBHBIE 9Tambl YBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apo-
MOp@O3bI KUBOTHBIX. Benackasa dayuHa. KeMOpuUiicKuii B3pbIB —
HosiBJIeHUEe COBPEMEHHBIX TUIMOB. IlepBble XOpPAOBBIE YKUBOTHBIE.
JKusus B Boze. IBOMIOINSA MO3BOHOUHBIX. IIporcxoKaeHe aMpu-
Ouiti m pentuiuii. IIpoumcxokmzeHWEe MJIEKOUNUTAIONINX U IITHII.
ITpunnun kKaioueBoro apomopdosa. OcBoeHUe 0ECIIO3BOHOYHBIMU
¥ MO3BOHOYHBIMU JKUBOTHBIMU CYIIIU.

PasBuTue xu3Hu Ha 3eMJIe 110 spaM U IIepuojamM: apxeii, mpore-
po3oii, mayieo30il, Me3030i, KaiHOo30#. OO6IIas XapaKTepuCTHKa
KJIIMAaTa ¥ IeoJIOTMYecKuX IpoiieccoB. IlosiBiaeHme u paciBeT xa-
PaKTepHBIX OPraHM3MOB. YTieoO0pasoBaHUE: ero yCJIOBUSA U BJIUS-
HUe Ha rasoBbIi cocTaB aTMoc(hepsl.

MaccoBble BEIMUPAHUS — HKOJOTUYECKINE KPUBUCHI HPOIIIOTO.
IIpuuuHEBI 1 cJaeACTBUA MACCOBBLIX BhIMupauuii. CoBpeMeHHBINA 9KO0-
JIOTUYECKUH Kpusuc, ero ocobemHoctu. IIpobiaema coxpaHeHUSA
6uopasHooOpasusa Ha 3eMJie.

CoBpeMeHHAas CHUCTeMa OPTaHUYECKOTOo Mupa. [IpUHIIHUILI KJac-
cupuranuu opraHu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIBI OP-
TaHU3MOB.

HdemoncTpanuu

IToptpersl: ®@. Penu, JI. Cnannaunanu, JI. ITacrep, . 1. Meu-
HUKOB, A. W. Omapun, x. Xomngetin, I. Ménnep, C. Mumaurep,
T'. FOpu.

Tabauner 1 cxembl: «Cxema ombiTa @. Pemu», «Cxema ombITa
JI. TTacTepa 110 M3yYEHUIO CAMO3aPOKISHU KU3HN», «CxeMa OmbI-
ta C. Mummiepa, I FOpu», «IJTambl HEOPraHUUYECKOMN DBOJIOIIUN»,
«T'eoxponosornueckas mikana», « HauajrbHble aTanbl OPraHUYeCcKoOin
9BOJIIOIUU », «CxeMa 00pasoBaHUsA 9yKapuoT IIyTEM CUMOMOTEeHe3a » ,
«Cucrema xuBOii mmpupoabi», «CTpoeHue Bupyca», «ApomMopdosbl
pactenuii», «Punmodurei», «OQHOKJIETOUHBIE BOIOPOCIN», «MHO-
TOKJIETOUHBIE BOmOpoOCIu», «Mxu», «IlamoporHuku», «I'omocemeHn-
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Hble pacTeHusi», «Opraubl IBETKOBBIX pacTeHU», «Cxema pasBuTusA
JKUBOTHOTO Mupa», «ApomMopdo3bl KHUBOTHBIX», «IIpocreiirues,
«Kumieunomosoctubie», «Ililockume uepBu», «YIeHUCTOHOTHEY,
«PBIOBI»,, «3eMHOBOAHBIE» , « [IpecMbIKaOIIeCT», « [ITuIbl», « Miie-
KoIIUTamwInue», «PasBuTue *KU3HU B apxXelcKol spe», «PasBurue
JKUBHHU B IIPOTEPO30MCKON 3pe», «PasBuTue »KU3HU B I1aJI€030M-
CKOU spe», «PasBurme KM3HM B ME3030WCKOI dpe», «PasBurue
JKU3HU B KaWHOB0MCKOU spe», «CoBpeMeHHas cuUCTeMa OpraHudYe-
CKOr0 MHupa».

OGopymoBaHue: repbapuu pPacTeHUH PasIUUYHBIX OTAEJIOB; KOJ-
JeKIIUY HaceKOMBIX; BJa)XKHbIe IIPernapaThl "KUBOTHBIX; PAKOBUHBI
MOJITTIOCKOB; KOJIJIEKIIUY UIVIOKOYKUX; CKeJeThl MO3BOHOUYHBIX KU~
BOTHBIX; UydueJia IITUIl U 3Bepeli; KOJJIeKIINU OKaMeHeJIoCTel, I1o-
JIe3HBIX HCKOIIaeMbIX; MYJIAKU OPTaHMUYECKUX OCTATKOB OpPTaHU3-
MOB.

JlabopaTopHbIe M MpPaKTUYeCKHe PadOoThI

1. BupryaansrHasa mabopaTopHasa pabora «Mogenu-
poBanue onbiToB Musiepa—IOpu mo usyueHuo abMOTreHHOTO CUH-
Tes3a OPraHMYeCKUX COeAUHEHUH B IMePBUUHOM aTMocdepe».

2. JJabopaTopHasa pabora «l3yueHue m onmucaHue UCKO-
aeMbIX OCTATKOB JAPEBHUX OPTraHU3MOB».

3. IIpakTuueckasa pabGora <«HM3yuenume ocobeHHOCTEH
CTPOEHUS PaCTEeHUHN PaA3HBIX OTAETIOB».

4. IIpakTuueckasa pabora <«HM3yueHue ocobeHHOCTEH
CTPOEHUS IIO3BOHOUHBIX JKUBOTHBIX».

Tema 5. IIpoucxosxkaenue yesopeka — aHtpomnorexes (10 u)

Pasgensr u 3agaum auTpomosioruu. MeToabl aHTPOIIOJIOTHMN.

CraHoBJIeHNEe IIPEACTABJICHUN O IIPOMCXOMKIEHNU UYesioBeKa. Pe-
JUTHO3HbIe Bo33peHus. CoBpeMeHHbIe HayUHbIe TEOPUU.

CxX0ACTBO UeJ0BeKa ¢ »KUBOTHBIMI. CHcTeMaTUUecKoe MOJIOoMKe-
Hue uegoBeKa. CBUETEbCTBA CXOACTBA UeJIOBEKA C JKUBOTHBIMMU:
CPaBHUTEJIbHO-MOP(MOJOTruUecKre, SMOPUOJOTUUECKHE, (PU3MO0JIO-
ro-0umoxXuMuYecKue, nmosegenyeckre. OTaINUns yeJ0BeKa OT JKUBOT-
HBIX. [IpAMOXO0OKIEeHNE U KOMILIEKC CBA3AHHBLIX C HUM IIPU3HAKOB.
PasBuTHe TOJIOBHOTO MO3Ta M BTOPOM CUTHAJIBHOM CUCTEMBI.

IBumxymine cuabl ((hakTopbl) aHTpPOIIOTeHe3a: O0MoJoTUYecKUe,
cornuaybabie. COOTHOIIIEHNE OMOJIOTUYECKUX U COIUAIbHBIX (haKTO-
POB B aHTpPOIIOTEHe3e.

OcHOBHBIE CTaaNMU AaHTPOIOreHes3a. PaHHMe ueI0BEeKOOOpasHbIe
00e3bAHBI (ITPOKOHCYJIBI) ¥ PAHHUE MOHTUABI — OO0IIMe IPeIKu ue-
JIOBEKOOOpa3HbBIX 00e3bsAH U JIoAeli. ABCTPAJOIIUTEKN — ABYHOTHE
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npenku Jmoneli. YejloBeK yMeJiblii, II€epPBble U3TOTOBJIEHUS OPYIUIA
Tpyna. YeloBeK NPIMOXOAAIINNA 1 HMEePBbIN BBIXOJ JIOAell 3a mpe-
nensl Adpuru. Yeaosek reiieib0eprcKuii — oOIIIUI IpPegoK HeaH-
IepTaabCKOTO UeJOBEeKa U UeJOBeKa padyMHOTo. YeJoBeK HeaHAep-
TaJbCKUI KaK BUJ JIOAEH X0JOLHOTO KInuMaTa. YeJ0BeK pasyMHBINA
COBPEMEHHOI'0 THUIIa, AeHMCOBCKUII uesoBeK. OcBoeHNe KOHTUHEH-
TOB 3a mpenegamu Adpurku. Ilajeorenmeruka u majeoreHOMHUKA.

IBOJIONUS COBPEMEHHOTO yejioBeKa. EcTecTBeHHBIN OTOOP B IIO-
OyJIANUAX YesoBeKa. MyTallMOHHBIN IIPOIECC M IMOJUMOP(U3M.
IlonynaninoHHbBIe BOJIHBI, APei() reHOoB, Murpainusa u «ddpdexT oc-
HOBaTeJIA» B IOMYJAINNAX COBPEeMEHHOTO UejloBeKa.

Yenoseueckue pacel. [lorsaTtue o pace. Boabiiue pacei: eBpome-
ounHas (eBpasuiicKasi), aBCTpajo-HerpouaHas (9KBaTopuabHAasA),
MOHTOJIOUAHAsA (a3MaTCKO-aMepuKaucKasa). Bpemsa u myTu paccee-
HUSA YeJIoOBeKa II0 IaaHeTe. EMMHCTBO yesoBeuecKux pac. HayuHas
HEeCOCTOATEJbHOCTD pacuadma. [IpucmocobIeHHOCTD YeJIoBeKa K pas-
HBIM YCJIOBHUAM OKpPYIKalolled cpenbl. BimsaHme reorpaduyeckoi
cpenbl U npeida reHoB Ha MOP(OJIOTHI0 U (DUBMOJIOTHUIO UeJoBeKa.

MexaucnunanHapHble METOABI B (DU3WUECKOM (6MOJIOTHUECKOTT)
AHTPOIIOJOTHUU. DBOJIOIIMOHHASA aHTPOIIOJOTUS U ITaJe0aHTPOII0I0-
TUs YeJIOBeUeCKUWX IIOMyJIAINi. BuocommaiabHbIe MCCJIETOBAHUSI
OpUpPOALI UejJoBeKa. VccaemoBaHre KOSBOJJIIOIMNN OMOJIOTUUECKOTO
U COI[MAJIbHOTO B UeJOBeKe.

JdemoncTpanuu

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

Tabauibl n cxeMbl: «MeTOabI AHTPOMOJIOTUN», «'OJIOBHON MO3T
yeJoBeKa», «YesoBeKooOpasHbie 00e3bAHBLI», «CKeJieT ueaoBeKa
U CKeJIeT IIMMIIaH3e», «PyIuMeHThl M aTaBU3MbI», «BUIKyIIUe
CHUJIBl aHTPOIOreHe3a», «IJBOJIOIMOHHOE IPEBO UYejoBeKa», «AB-
CTPAJIOIIUTEK », « HeJIOBEK yMeJbIii», « HeJ0BeK NPAMOXOMAITINA»,
«[lenucoBcKkuii uyenoBeK» «Heanpepranbnbl», «KpomMaHBOHIBI»,
«IIpegku yegoBeKa», «ITalbl SBOJIIOINHU UeJIOBEeKa», «Pachl ueso-
BEeKa».

O6opynoBaHmue: MYJSAKH OKaMEHeJIOCTel, IIPeJIMeTOB MaTepu-
aJbHOU KYJBTYPHI IIPEIKOB UeJoBeKa; pernpoaykiinu ((pororpaduum)
KapTuH ¢ MU(POJOTUUYECKUMHU U OMOJeMCKUMU CHOKeTaMUu IIPOUC-
XOMKJEeHU YyejioBeKa; (pororpadum HaX0JOK NCKOIaeMbIX OCTATKOB
YyeJOBEKa; CKeJIeT YeJIoOBeKa; MOJeJIb uepelia dyejioBeKa W Ueperna
IIMMIIaH3€e; MOJIeJIb KUCTU YeJOBeKa M KHCTHU IIUMIIaH3e; MOJeJIn
TOpCa IIPEeJKOB YeJoBeKa.
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JlabopaTopHbIe M MpaKTUYEeCKHUe PadoThI

1. IabopaTtopuasa pabora «V3yuenue ocobeHHOCTEH
CTPOEHUS CKeJIeTa UeIOBeKa, CBA3BAHHBIX C IPAMOXOMKIEHUEM » .

2. llpakTuueckas pabora «l3yueHue 9KOJOTUUECKUX
afalTannui yeJoBeKa».

Tema 6. IKoI0OrUsE — HAayKa O B3AUMOOTHOIIEHUAX OPraHU3MOB
M HaJOPTaHU3MEHHBIX CHCTEM C OKPY:Kalolneil cpemoi (3 u)

3apo:kIeHrne W pas3BUTHe sKojJoruum B Tpyzax A. I'ymboabpara,
K . ®. Pyase, H. A. CeBepiioBa, 9. I'ekkensa, A. Teucau, B. H. Cy-
KauéBa. Paszesibl U 3amaun s9KoJgoruu. CBA3h SKOJOTUHU C IPYTUMU
HayKaMH.

Mertonbr »sxosoruu. IloseBble HaAOIIOAEeHUA. OKCIEPUMEHTbI
B 9KOJIOTUU: MPUPOAHEIe U JabopaTopubie. MomeaupoBaHue B 9KO-
goruu. MOHUTOPUHI OKpYy:KaloIieli cpeibl: JIOKAJbHBIN, Peruo-
HaJbHBIA U IVIO0AJBHBIN.

3HaueHVe SKOJIOTUYECKUX BSHAHUIN OJA UYesloBeKa. OKOJOormue-
CKOe MUPOBO33peHMe KaK OCHOBa CBA3eM ueJoBeuecTBa C IIPUPO-
noii. opMUPOBaHNE SKOJOTUUECKON KYJbTYPhl U 3KOJOTUUYECKOM
TPaMOTHOCTH HacCeJeHUd.

HdemoncTpanuu

IToptpetsi: A. I'ym6oabar, K. ®@. Pyase, H. A. CeBep1ios, 9. I'ek-
Kenb, A. Teucau, B. H. Cykaués.

Tabauiel 1 cxembl: «Pasmesnbl 9KOJIOTHUN» , « MeTOmbI 9KOJJIOTHN » ,
«CxeMa MOHUTOPHUHTA OKPYIKAIOIel cpeabl».

JlabopaTopHbIe M MpPaKTUYeCKHUe PadoThI

JIabopaTtopHasa pabora «lV3yueHrne METOAOB 9KOJIOTHUE-
CKUX WCCJIeIOBAHUI» .

Tema 7. Oprauusmsl u cpega oouranusa (9 4)

IKosiornyecKkre (HaKTOpPbl W B3aKOHOMEDPHOCTU UX HeHCTBUA.
Knaccupuramusa skoJormuyecKux (PaxkTopoB: abmoTuueckue, 01O-
TUYEeCKUe, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTU JeliCTBUA
sKojoruveckux @axtopoB. IIpaBunmo muuumyma (K. IIlopenresns,
1O. JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHEIE OP-
TaHU3MBI.

Abuornueckue GaxTopbl. CBeT KaK 3JKOJOTUYECKUH GaKTop.
JleficTBMe pPas3HBIX YYaCTKOB COJTHEUHOTO CIIEKTPa HAa OPTaHU3MBI.
IKOJIOTUYECKNE TPYINbI PACTEHUU U KUBOTHBIX IO OTHOIIEHUIO
K cBery. CurHajbHas poJb cBera. PoTomepruoausm.

Temneparypa Kaxk srojgormyeckuil paxrtop. [eilicTBue Temmepa-
Typhl Ha OopraHma3Mbl. IJofKUIOTEpPMHBIE U TOMOMOTEPMHBIE OpTa-
HU3MbI. OBPUTEPMHBIE I CTEHOTePMHBIE OPraHU3MbI.
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BiamxkHocTh Kak skojornueckuii paxtop. Ilpucmocobienus pac-
TEHUH K MOAAep:KaHUI0 BogHOTO OanaHca. Kiaccudukamua pacre-
HUU IO OTHOIIEHHUIO K Bomde. IIpucmocobieHns KMBOTHBIX K M3Me-
HEHUIO BOTHOTO PEKUMa.

Cpenbl oOuUTaHUs OPTAaHM3MOB: BOJIHAA, HA3eMHO-BO3AYIITHAA,
HOoUYBeHHAasdA, IIyOMHHAs IIOAIIOUYBEHHAs, BHYTPUOPTaHU3MEHHAsd.
PusuKo-XxUMHUYeCKrue OCOOEHHOCTH cpel OOUTaHUA OPraHW3MOB.
IIpucnoco6iieHns OpraHM3MOB K KU3HU B PAa3HBIX Cpefax.

Buosnornueckue putmbl. BHelnmiHue 1 BHyTpeHHUE pUTMbI. CyTOU-
Hble W TOAWYHBIE PUTMbBI. [IpHUCIIOCOOIEHHOCT, OPTaHM3MOB K Ce-
30HHBIM U3MEHEHUAM YCJIOBUH JKUBHU.

JKusuennsie ¢hopmbl opranudmoB. IlonAaTre 0 KU3HEHHOU (OP-
me. sKusHeHHBIE (DOPMBI PACTEeHU: AepeBbs, KyCTAPDHUKU, KycTap-
HUYKHW, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKuU3HEeHHBIE
(OpPMBI KUBOTHBIX: TUAPOOMOHTEI, T€OOMOHTHI, aspoO0uoHTHI. Oco-
OeHHOCTH CTPOEHUSA U o0pasa KU3HU.

Buornueckue daxTopbl. Buabl 6MOTHYECKUX B3aUMOJENCTBUIMA:
KOHKYPEHI1s, XUIIHUYEeCTBO, CUMOMO3 U ero (Qopmbl. Ilapasu-
TU3M, KOOIlepanud, MyTyajJln3M, KOMMeHCaJIn3M (KBapTUPAHTCTBO,
HaxJieOHuUYecTBO). HeTpoduueckue B3auMmomeicTBuA (TommnuecKue,
dopuueckue, padbpuueckme). 3HaUeHNE OMOTUUECKUX B3aUMOJEi-
CTBUU IJI CYIIIeCTBOBAHUS OPraHM3MOB B cpele oburTauusa. [IpuH-
WO KOHKYPEHTHOTO MCKJIIOUEHUA.

JemoucTpanun

Tabaunbl M CcXeMbl: «JKoJormueckue (axTopbl», «CBeTOBOM
CIIEKTDP», <«OJKOJIOTUUYECKUNE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO
K cBeTy», «TemJOKpOBHBIE JKUBOTHBIE», «XOJIOAZHOKPOBHBIE KU-
BOTHBIE», «DPUBMOIOTMUECKUE afalTaluM >KUBOTHBIX», «Cpensr
o0UTaHUSA OPraHU3MOB», « BruosormueckKkue puTMbI», «HKU3HEHHbIE
dopmeI pacTeHUl», « s H3HEHHDBIE (DOPMBI JKUBOTHBIX », « JKOCHUCTE-
Ma IIIUPOKOJUCTBEHHOrO Jeca», «IJKOocucTeMa XBOWHOTO Jecar,
«enu nuranma», «XUIIHUIECTBO», «Ilapasutusm», « KoHKypeH-
nus», «Cumonos», «Kommencamusm».

O6GopymoBamme: repbapuu PaCTeHUMN U JKUBOTHBIX, IIPUCIIOCO0ICH-
HBIX K BIUAHUWIO PA3JINUYHBIX DKOJOTUYECKUX (PAKTOPOB; repbapum
CBETOJIIOOUBBIX, TEHEJTIOOMBBIX U TEHEBBIHOCJIUBBIX PACTEHUIl; CBe-
TOJMIOOMBBIE, TEHEJIOOMBLIE U TEHEBLIHOCJIMBBIE KOMHATHBIE pacTe-
HUA; Tepbapuy U KOJJIEKIIUU TEILJIONIOOMBBIX, 3UMOCTOMKUX, MOPO-
30yCTOMUYMBBLIX pACTeHUIl; uYyuejla NTHUII W 3Bepeii; repbapuu
pacTeHuil, oTHOCANIMXCA K rurpoduram, Kcepopuram, Me30hUTaM;
KOMHATHBIE PACTEHUA AAHHBIX T'PYII; KOJIJIEKIIUU KUBOTHBIX, O0M-
TAIOIIUX B PA3HBIX cpeflax; repdapuu U KOJLJIEKIINU PACTeHUHN U K-
BOTHBIX, 00JIafaionNinX UYepTaMU ITPUCIIOCOOJEHHOCTH K CE30HHBIM
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U3MEHEHUAM YCJOBHUIU KM3HN; repbapuy M KOJLUIEKIIUU PACTeHUHA
U JKUBOTHBIX PAa3JIMYHBLIX KU3HEHHBIX (DOPM; KOJJIEKIIUU KUBOT-
HBIX, YUACTBYIOIIUX B PA3JINUHBIX OMOTUUECKUX B3aUMOIEHCTBUAX.

JlabopaTopHbIe M MpaKTUYeCKHe PadoThI

1. lJabopaTopHasa pabora «BbIsgBiIeHue npucrnocoOJIeHui
OPraHW3MOB K BINAHUIO CBETa».

2. JJabopaTopuasa pabora «BolgaBiaeHue mpucIocoOIeHUH
OPTaHU3MOB K BJIUSHUIO TEMIEPaTypPhI».

3. JIabopaTtopuasa paborTa <«AHaToMuueckue OCOOEHHO-
CTU pacTeHUIl M3 Pa3HBIX MECT OOUTAHUI» .

Tema 8. 9xogx0orusa BUAOB U momyasanuii (9 u)

IKOJOoTUYECKE XapaKTePUCTUKU HmonyaAnuu. llonmynranusa Kak
Oouosornuyeckas cucremMa. PoJib HEOJHOPOTHOCTH Cpelbl, husuue-
CKUX 6apbepoB U 0COOEHHOCTEN OMOJIOTUU BUAOB B (DOPMUPOBAHUU
IPOCTPAHCTBEHHOI CTPYKTYPHBI Monyaauii. OCHOBHBIE TTOKa3aTeIn
HTONYJIANNU: YHUCJIEHHOCTb, IJIOTHOCTb, BO3pacTHAA U MOJIOBas
CTPYKTYPAa, POKAAEMOCTD, IIPUPOCT, TEMII POCTAa, CMEPTHOCTb, MU-
rpamnus.

dKoJoTnYecKas CTPyKTypa mnomyaanuu. OleHKa YNCIeHHOCTH
nonynAnuu. [IuHAMUKAa IMOMYyJAIIUU W €€ perydanus. buoruue-
CKUU HOTeHITHAJ IMonyJianuu. MoaeanpoBaHue IUHAMUKY Oy JIA-
nuu. Kpusble pocTa YMCIEHHOCTH MONYyaANNK. KpuBble BBIXKUBA-
HUA. Perynanmmsa 4YWCIEHHOCTW NONMYyJANWNA: PoJab (aKTopos,
3aBUCANINX U He 3aBUCAINUX OT IIJIOTHOCTHU. DKOJOTUUYECKUE CTPa-
Teruu BumoB (r- u K-crparerum).

ITousaTue 06 sKoJOTMUeCcKOil HuIille Buga. Mecrooburanue. MuoO-
roMepHasa MOJeab 9Kogoruueckoi Humu [3x. 1. XaTunacoHa. Pas-
Mepbl 9KOJIOTUUYECKOU HuIu. IloTeHImaabHad W peaan3OBaHHASA
HUIIIA.

Bupg kax cucrema momysAmnuii. Apeasibl BUAOB. BUABI 1 UX JKU3-
HEeHHBbIE CTpaTernu. JKOJOTHUEeCKre dSKBUBAJIEHTHI.

3aK0OHOMEPHOCTHU IIOBEJEHUSI U MUTPAIUNA JKUBOTHBIX. BroJoru-
YyecKre MHBA3UU YYIKEePOAHBIX BUIOB.

HdemoncTpanuu

IToprper: Hox. YI. XaTumHCOH.

Tabauibl 1 CXeMbI: «JDKOJOTMUECKNEe XapaKTEePUCTUKU HOIYJIS-
mun», «IIpocTpaHcTBeHHAS CTPYKTYpA IMOMYyIAIUN», « BodpacTHbIE
OUPAMUIBI IOMYJAAIUN» , « CKOPOCTH 3acesIeHns ITOBEPXHOCTU 3eM-
JW Pa3JIUUYHBIMU OpTaHU3MaMu», «Moaeab SKOJOTUUYECKON HUIIU
k. . XaTtyuHcoHa».

Ob6opynoBaHue: repbapui PacTeHUN; KOJJIEKINU *KUBOTHBIX.
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JlabopaTopHbIe M MpaKTUYEeCKHUe PabdoThI
JlabopaTtopHasa pabora «IIpucmocobieHus ceMsaH pacre-
HUU K pacceieHUI0».

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

Coobi1mecTBa Opranmu3MoB. BuoiieHo3d u ero ctpykrypa. CBasu
MeXXIy OpraHu3MaMu B OMOIIeHO3e.

IrocucreMa Kak oTkpeiTad cucteMa (A. [xx. Tercau). PyHRINT-
OHaJIbHBbIE OJIOKW OPTaHU3MOB B 9KOCHCTEME: IPOAYIIEHThI, KOHCY-
MEHTBI, penyneHTbl. Tpoduueckme ypoBHU. Tpoduueckme Iienu
u cetu. Abmoruueckue 06J10KUu dKocucTeM. IIoUBBHI U MBI B BKOCHU-
creMax. KpyroBopoT BeIIecTB U MOTOK SHEPTUU B 9KOCHCTEME.

OcHOBHBIE TIOKAa3aTeNIM 9KOCUCTEMBI. Bromacca u IPOAYKITUA.
IOKOJOTUYECKe TUPAMUILI YNCeJ, OMOMAaCChl U SHEPTUMN.

Huunamurxa sxocucmem. Kamacmpoguueckue nepecmpoilku.
Darykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIECTB —
cyKIeccuu. IlepBUUYHBIE ¥ BTOPUUHBIE CYKIIECCUU U WX IIPUUYUHBI.
AHTpOTIOTeHHBIe BO3AEMCTBUS HA CyKIleccuu. KimmakcHOe co00-
miecTBO. BropaszHoobpasue 1 MOJTHOTA KPYTOBOPOTA BEIIIECTB — OC-
HOBa YCTOMYMUBOCTHU COOOIIECTB.

ITpupomubIe BKOCUCTEMBI. JKOCUCMEMbL 036D U pek. dKocucme-
MbL Mopell U 0OKearos8. dKocucmemv. myHnop, aecos, cmeneil, nyc-
MblLHbY.

AuTpomoreHHble SKOCUCTeMBI. ATposKocucTeMa. ATPOIeHO3.
Pasauuusa Mexay aHTPOIOTeHHBLIMU U IMPUPOAHBIMU dKOCHCTEMAa-
MH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypbOoakocucteMm. I'o-
poxackas ¢uiopa u dayna. CuHaHTpoOmM3anusaA TOPOACKOH (ayHHI.
Buosornueckoe u X03sdCTBEHHOE 3HAUEHUE arPOSKOCUCTEM U yp-
0OBKOCHCTEM.

3aKoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOAEHCTBUI
OpraHm3MOB B dKocucreMax. Posv Kackadnozo agpgpexma u 8udos-
aduguramopos (Kaw4e8blx 8U008) 8 PYHKUUOHUPOBAHUU IKOCU-
cmem. IlepeHoC dHEPTUU U BEIECTB MEKAY CMEKHBIMU 9KOCHUCTE-
MaMH. YCTOMUYMBOCTH OPTAHU3MOB, IIONYJAIUN U BKOCHUCTEM
B YCJOBUSX €CTECTBEHHBIX M aAHTPOIIOT€HHBIX BO3AENCTBUIM.

Mexanusmbr 8030eiicmeus 3azpA3HEHU PA3HbLLX MUN0E HA
cYy6oOpzaHU3MEHHOM, OPZAHU3MEHHOM, NONYLAUUOHHOM U IKOCU-
CMeMHOM YPOBHAX; OCHOBbL IKOJLOZUYECKO2Z0 HOPMUPOBAHUSL
aHmponozeHHozo 8030eiicmaus. MeTonoIorusi MOHUTOPUHTA ecTe-
CTBEHHBIX U QHTPOIOreHHBIX 3KOCHCTEM.
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HdemoncTpamun

IToprper: A. II:x. TeHnciau.

Tabauiel u cxembl: «CTpyKTypa 6MoIeHO3a», «JKOCUCTEMA IITH-
POKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOMHOTO Jieca», «PyHK-
[UOHAJbHBIE T'PYNNBI OPraHWU3MOB B 9KocucTeMme», «Kpyrosopor
BeIleCTB B dKocucreMe», «Ilenmu nmuranus (macTOUIHAS, TETPUT-
Hasg)», «IKOJIOTUYECKAsd NUPaAMUIA UUCET», «IKOJOTHMUEecKasd IIU-
pamuga 6momacchl», «IKOJOTHMUECKAs Mmupamuga sHeprum», «00-
pasoBanue OoJiora», «IlepBuuHas cyKmeccus», «BoccTaHOBIeHUe
Jeca IocJie ImoKapa», «IKOCHUCTeMa 03epa», «ArpoieHosd», «Kpy-
TOBOPOT BEINECTB W IIOTOK SHEPTHUHU B arpoleHose», «IIpumMepsbl
ypOosKocuUCTEM » .

Ob6opynoBaHue: repbapuu pacTeHHUIl; KOJLIEKIIMN HACEeKOMBIX;
yyuejia OTUIL U 3Bepei; repbapuu KyJbTYPHBIX U TUKOPACTYIIIUX
pacTeHUii; akBapuyM KaK MOJEJNb 9KOCUCTEMBI.

JlabopaTopHbIe M MpaKTUYeCKHe PadoThI

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

2. JlabopaTtopuasa pabGora <«HM3yueHue pasHooOpasus
MEeJIKUX ITOYBEHHBIX UJEHUCTOHOTUX B PA3HBIX YKOCUCTEMAX».

3. OKCKypCcUA «IKCKYpPCUS B TUIUUYHBIA OmOTEOoI1eHo3 (B Iy-
OpaBy, OepesHsAK, eJIbHUK, HA CYXOMOJNbHBIN MM IIOMMEHHBIN JyT,
03epo, 60JI0T0)».

4. OKcKypcUA <«IKCKYpPCUS B arposKocucTeMy (Ha IIoJe UIn
B TEIJINYHOE XO3SAUCTBO)».

Tema 10. Buocdepa — rmodambpHasa sxocucrema (6 u)

Buochepa — obmiensanerapHas o0osiouka 3eMJu, TAe CyIe-
CTBYeT WJM CYIIeCTBOBAJA JKH3Hb. PasBuTue IIpencTaBJIeHUN
o 6uocdepe B Tpynax J. 3iocca. Yuenue B. V. Bepuanckoro o 6mo-
cpepe. Obaactu 6uocepsl u €€ coctaB. sKuBoe BelrecTBO 61OChe-
PBI U ero pyHKIIUHA.

3aKOHOMEPHOCTU cyIlecTBoBaHuA Oumocdepbl. (OcobeHHOCTU
6mocdepsl KaK MI00aJNbHOI 9KOCUCTeMBI. [lMHaAMUYeCKOe PaBHOBE-
cue B 6uochepe. KpyroBopoTsl BeliecTB U OMOTEOXUMUYECKUE ITH-
KJBI (yIyiepozna, asora). PuTMuuHOCTE sABIeHUI B OGuocdepe.

3oHanrbHOCTE Omochdepsnl. IToHATHe 0 6umoMe. OCHOBHBIE OHMOMBI
CyIII: TYHJPA, XBOMHBIE Jleca, CMeIllaHHbIe U [MINPOKOJUCTBeHHbBIE
Jeca, CTeIln, CaBaHHBI, IYCTHIHU, TPOIUYECKUE JieCa, BBICOKOTODbS.
Kiaumar, pacTuTeIbHBIA 1 dXUBOTHBIA MUP OMOMOB CYIIIH.

CTpyKTypa u (QyHKIUA KUBBIX CHUCTEM, OI[eHKA UX PEecypCcHOro
moTeHnuaga u 6mochepHbIX PYHKITHIA.
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HdemoncTpamun

ITopTpersi: B. 1. Bepranckuii, 9. 3iocc.

Tabaunbr 1 cxembl: «leochepnl 3eman», «KpyroBopor asora
B mpupoze», «Kpyrosopor yriepoma B Ipuponae», «Kpyrosopor
KHCJOpOoaa B mpupoge», «KpyroBopor Boabl B mpupoge», «OcHOB-
Hble OMOMBI cymin», «Kaumaruueckue nosica 3emuau», «Tyuapar,
«Tatira», «CwmermaHHBIN Jec», «IIIMPOKOJUCTBEHHBIA Jec»,
«Crenb», «CaBamua», «IlycTeiusa», «TponuuecKuit jgec».

Ob6opynoBaHue: repbapuy pacTeHUN Pas3HBIX OMOMOB; KOJIJIEK-
MUY KUBOTHBIX.

Tema 11. YemoBek u oKkpy:karoniag cpeaa (6 u)

OKOJIOTUUECKNEe KPUBUChI 1 X IIPUYNHBI. Bo3meiicTBue uesioBe-
Ka Ha Ouocdepy. 3arpsdHeHne BO3AYINHON cpeabl. OxpaHa BO3Iy-
xa. 3arpssHeHUe BOAHOII cpenbl. OXpaHa BOAHBIX pecypcoB. Pas-
pyiieHue mouBbl. OxpaHa IIOYBEHHBIX pecypcoB. JV3meHeHUe
KJIZMAaTa.

AHTpoOIIOreHHOe BO3MeliCTBME Ha PACTUTEJBbHBIA U KUBOTHBINA
mup. OxpaHa pacTUTEJIHLHOIO U JKUBOTHOTO Mupa. OCHOBHbBIE IIPUH-
UL OXpaHbl Tpupoabl. Kpacubie kuuru. Oco6o oxpaHseMble IPU-
poxnubie Tepputopun (OOIIT). BoranmuecKkue cabl 1 300JI0TUYECKHTE
HapKu.

OcHOBHBIE IIPUHIIHAIILI YCTOMYMBOTO PA3BUTHUA UYeJIOBEUECTBa
u mpuponbl. PanuoHasbHOE IPUPOIOIOJbL30BAHNE U COXPAaHEHUE
Ouosornueckoro pasHoobOpasusa 3emuu. OOIHe 3aKOHOMEPHOCTU
TI00aJIbHBIX 9KOJOTUUYECKUX Kpu3ncoB. OcoOeHHOCTH COBPEeMEeHHO-
TO KpUBUCA U €T0 BEePOATHBIE IIOCJIEACTBUA.

PasBuTie MeTOZ0B MOHUTOPUHTA PA3BUTHUA OIMACHBIX TeXHOTEH-
HBIX IporeccoB. CucmemHble uccaedo8anus nepexoda K pecypco-
cOepezawuieil. U KOHKYpPEeHMOCNOcoOHOU 3IHepzemuke. Buo-
Jormueckoe pasHooOpasue u Ouopecypcbl. HauyuoHavbHbLe
UH@OPMAYUOHHbLE cucmeMbl, obecneuusarnujue docmyn K uH@pop-
MAYUU NO COCMOSAHUI 0mMOesbHblX 8Uu008 U dxocucmem. OcHoB8bL
aKopeabuuMAUUU dKOCUCMEM U Cnoco608 60pbobL ¢ 6uonospeitcde-
HUuaMU. PeKOHCMPYKUUS MOPCKUX U HA3GMHBbLX IKOCUCMEM.

JdemoHCcTpamuu

Tabauibl 1 cxeMbl: «3arps3HeHne aTMochepnl», «3arpsa3HeHue
runpocdepbl», «3arpsidHeHne II0UBBI», «IlapHUKOBBIA sP(deKT»,
«0Ocob0 oxpaHseMble NIPUPOAHBIE TePPUTOPUMN», «Momenu ympas-
JIIeMOT0 MUpa».

Ob6opynoBanue: (ororpadpuu oxpaHseMbIX PACTEHUIH U YKUBOT-
HeIX KpacHoit kKHuru P®, KpacHoii KHUTH peruoHa.
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