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MNOACHUTEJIbHAS 3AIINCKA
[Iporpamma mo yueO6HOMY mpenmetry "buonorus" (manee - OMoJIOTHs) HA YPOBHE CPEIHEro 0OIIero
oOpa3oBanms pa3paborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®I'OC COO, Konuenuuu npenoaaBanus yuedHoro npenmera «buonorus» u
OCHOBHBIX NOJIO’KEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «bUOJIOI' U51»

VY4eOnslii npeamer «buonorus» yrnyonéanoro ypoBHs uzydenus (10—11 kmaccel) sBIs€TCS OJHUM U3
KOMIIOHEHTOB NpeAMETHON 00sacTi «EcTrecTBeHHO-HayuHble NpeaMeTbl». CornacHo nonoxeHusm PI'OC
COO mnpoduiibHble y4eOHbIE TpPEeIMEThI, M3ydaeMble Ha YIIIYOJIEHHOM YpOBHE, SIBISIOTCS CIOCOOOM
muddepeHnman  00ydeHUss Ha YpOBHE CpemHero ooOmero oOpa3oBaHHMs W TPU3BaHBI 00ECIICUUTH
MIPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIMM, CPEIHUM OOILINM, CPETHUM NMPO(EeCCHOHAIBHBIM U BBICIIHM
oOpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEAMETOB JODKEH ObITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pEUIeHHEe O00pa30BaTeNbHBIX, BOCIUTATENBHBIX M PA3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTtanueit 00yJaronmxcs 1 CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHON 001acTh HAyYHOTO 3HAHMS,
CBS3aHHOTO C OMOJIOTHEH, MEUIIMHOM, YKOJIOTHEH, ICUXOJIOTHEHN, CIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma 1o yueOHOMY mpenmery "buonorus" naér mpeacTaBieHUE O METU U 33]a4ax U3YICHHS
yuebHoro mpenmera «buonorus» Ha yriayOi€HHOM YpOBHE, ompenesseT o0s3aTenbHOe (MHBAPHAHTHOE)
MPEeIMETHOE COJIep’KaHue, ero CTPYKTYpUpOBaHME MO pa3jeiaM U TeMaM, paclpelelieHHe Mo Kiaccawm,
PEKOMEHIYET IOCIeNOBaTeIbHOCTh M3Y4YEHHUs Y4eOHOro MaTepuaja C Y4ETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO IpoIllecca, BO3PACcTHBIX O0COOEHHOCTEH oOywaromuxcs. B
nporpaMMe 1o OHOJIOTHMH peajlr30BaH MPUHIUI MPEEMCTBEHHOCTH C HU3y4YCHHEM OHOJIOTMHM Ha YpPOBHE
OCHOBHOTr0 0011ero o0pa3oBaHusi, Oyarogapss 4eMy IpOCMaTpUBAETCS HAMpPaBICHHOCTh Ha IMOCIEIYIOIIee
pa3BuUTHE OHMOJOTMYECKHX 3HAHWW, OPHEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJICHUS, IPEACTaBIEHUI O 310pOBOM 00pa3e >KU3HU, HA BOCIIUTAHUE
Oepe’KHOro OTHOIICHHUS K OKpYXKarolell mpupoaHoil cpene. B mporpamme mo 6MONOruM Takke MOKa3aHBI
BO3MOKHOCTH ydueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC COO K miiaHUpyeMbIM
JUYHOCTHBIM, METAaNpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM oOydeHHs M B (OPMHPOBAHHUH OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHON JESATENIbHOCTH 00YYaIOIIMUXCS IO OCBOECHUIO COJIEPKAaHUS OMOJIOTHYECKOTO
o0pa30BaHMs Ha YPOBHE CPEAHETO 0011Iero o0pa3oBaHusl.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJIMETA «BUOJIOT'US»

VYuebnsiii npeamer «buonorus» mpuszBaH 00€CNEUUTh OCBOEHUE OOYYAIOIIMMUCS OMOJIOTMYECKUX
TEOpUH U 3aKOHOB, UACH, MIPUHLIMIIOB U IIPaBHJI, JIEKALIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHbl MHpa, 3HaHUI O CTPOEHUH, MHOrOOOpa3MM M OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMYJSALHUH,
OMOIIeHO03a, SKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JTOCTHXKEHUSX, COBPEMEHHBIX HCCIEJOBaHUIX B
OMOJIOTHH, TPUKIATHBIX acleKTax OWOJIOTMYECKMX 3HaHWW. s pas3BUTHUS W TMOJAEpKaHMUsS HHTepeca
o0yyaromuxcs K OMOJIOTUU HapsAIy CO 3HAUUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepHala B COJIepKaHUH
IIPOrpaMMbl 110 OMOJIOTUH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTaHOBIICHHS U Pa3BUTHSI TOM UM MHOM
o0nacTi OHOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEUICHHE BaKHEHIINX
OMOJIOTMYECKHUX U 9KOJOTHYECKHUX MpooIeM.

Heas wu3ydyenuss ydeOHoro mnpenmera «buonmorus» Ha yriayOl€HHOM YpOBHE — OBJIAJICHUE
00y4aroImUMUCs 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHMU3allMH )KUBBIX CUCTEM Pa3HOTO PaHra
proOpeTeHne YMEHHUI HCIOJIb30BaTh ATH 3HAHUSA B (POPMUPOBAHUU HHTEpeca K onpeAeNnéHHOM obiactu
npodeccnoHanbHOM N1eATENbHOCTH, CBSI3aHHOM ¢ OHOJOTHel, UM K BBHIOOPY yueOHOro 3aBeleHUsS IS
MPOJOIDKEHHS OMOJIOTUYECKOT0 00pa30BaHMUA.

JlocTikeHne 1enu u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriyOJaEHHOM ypOBHE
o0ecreynBaeTcs pelIeHUueM CIeIyIOIUX 3a4ay:



OCBOCHHE OOYJAIOIIMMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX,
KOHIEMNIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U TpPaBUaX, COCTABJISIOUIUX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYIO KAPTUHY MUPA; O CTPOCHUU, MHOTO0Opa3HH U OCOOCHHOCTSIX OMOJIOTHYECKHX CHCTEM
(keTka, opraHu3M, MOMYJISALUs, BU, OMOreoneHo3, Onocdepa); 0 BHIAAIOIIUXCS OTKPHITUSX ¥ COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTUH;

O3HAaKOMJICHHE OOYYaloIIMXCS C METOJaMU II03HAHUSA >KUBOW MPHUPOABI: HCCIEI0BATEIbCKUMHU
METOJIaMU OWOJIOTMYECKUX HayK (MOJIGKYJSIPHOH W KIETOYHOW OWOJOTHH, IMOPHOJIOTUU W OHOJOTHH
Pa3BUTHUS, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTHMHA U CUHTETHYECKON OMOJIOTHH, MaJICOHTOIIOTHH, IKOJIOTHH);
METOJIaMU CaMOCTOSITEJIBHOTO MPOBEIEHUSI OMOJOTUYECKHX HCCIEI0BaHUN B J1aOOpaTOpUH U B MPHUPOIE
(nabnrofeHue, M3MepeHue, SKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHUE OOYJAIOIIUMUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOAUTh, AHAJIM3UPOBATH U MCIIOIH30BAThH
OMOJIOTMYECKYI0 HMH(OpPMAIIMIO; TIOJH30BAThCS  OMOJIOTMYECKOH TEPMHHOJIOTHEH W  CHMBOJIMKOW;
YCTaHABIIMBATh CBS3b MEXKAY Pa3BUTHEM OHOJOTUU M COLHAIBLHO-3KOHOMHUYECKHMMH U 3KOJIOTHYECKUMU
npo0iieMaMy YeJI0BEYEeCTBA; OLIEHUBATDH MOCIEICTBUS CBOCH JIEATEIBHOCTH MO OTHOILICHHUIO K OKPYXKAIOIIeH
IIPUPOIHOM cpejie, COOCTBEHHOMY 3/10POBbIO U 3/I0pPOBBIO OKPYKAIOIIUX JII0/I€H; 000CHOBBIBATh U COOIIOAATh
Mepbl TPOPUIAKTUKA WHQPEKIMOHHBIX 3a00JICBaHMI, TpaBHJa TOBEICHUS B TMPUPOAC U OOeCredYeHUS
6e30MmacHOCTH COOCTBEHHOM KU3HEEATEIbHOCTH B YPE3BBIYAMHBIX CUTYALIUAX MPUPOJHOTO U TEXHOTCHHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHbIE HayUHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pa3BUTHE Y 00yUaIOUINXCSA UHTEIJIEKTYaIbHbIX U TBOPYECKUX CIIOCOOHOCTEH B IPOLIECCE 3HAKOMCTBA C
BBIAFOIIMMUCS OTKPBITUSMU M COBPEMEHHBIMHU HCCIICIOBAHUSMHI B OMOJIOTHH, PEIIaeMBIMH €10 IpoOIeMamH,
METOJI0JIOTHEN OMOJIOTHYECKOT0 UCCIIEIOBAHMSI, IPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIEI0BAHUHN, PEIICHUS
OHMOJIOTMYECKHX 3aJ1a4, MOJCIUPOBAHMS OMOJIIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHHE Y 00YJArOMIMXCs IEHHOCTHOTO OTHOMICHUS K KHBOU MPUPOJIC B IIEJIOM U K OTJCIBHBIM €€
Oo0BEKTaM U SIBICHHUSM; (OPMHUPOBAHHE SKOJOTHYCCKOW, T€HETHYECKONH IPaMOTHOCTH, OOIICH KYIbTYpBI
MOBE/ICHUS B MIPUPOJIC; MHTETPAIIUU €CTeCTBEHHO-HAYYHbIX 3HAHMUIA;

npuoOpeTeHne OOYYarOMIMMHCS ~ KOMIIETEHTHOCTH B PalMOHATBHOM  MPHUPOAONOIB30BAHUU
(cobnoieHne mpaBuil TMOBEACHUS B NPUPOJE, OXpaHbl BUIOB, IKOCHCTEM, OHUOCQEpPHI), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbS U 3JI0POBBS OKPYXKAIOIIUX JIFOEH (COOM0IeHNs Mep NMPOdUIaKTUKN 3a00IeBaHUN,
obecrniedyeHre 6€30MacCHOCTH KUZHEACSITETFHOCTH B YPE3BBIYAMHBIX CUTYALIUAX MPUPOTHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MCIOIb30BaHUSI OMOJIOTHUECKUX 3HAHUI 1 YMEHHI B MOBCEAHEBHOMN KHU3HU;

CO3/IaHHE YCIIOBHI NJI1 OCO3HAHHOTO BbIOOpa 0OydaroIMMHUCS MHAMBUAYaAIbHON 00pa3oBaTeabHOU
TPaeKTOPHUH, CIOCOOCTBYIOIIEH MMOCIIENYIOIEMY ITPO(PECCHOHATIBHOMY CaMOOIPEIEIIEHNIO, B COOTBETCTBUH C
WHIUBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

MECTO YYEBHOT' O IPEJMETA «bUOJIOT'US1» B YYHEBHOM IIJIAHE
Oo0111ee 4nciI0 YacoB, OTBEIEHHBIX HA U3yYeHHE OMOJIOTUY Ha YIITyOJIEHHOM YPOBHE CPEHETO O0IIero
oOpazoBanusi, cocraisieT 204 gaca:
B 10 xiacce — 102 ygaca (3 yaca B He/ieli0),
B 11 knacce — 102 vaca (3 yaca B HezlemIo).

OIINCAHUE HEHHOCTHBIX OPUEHTHUPOB COIAEPKAHUSA YUEBHOI'O ITPEJIMETA
B mpoiiecce ocBOGHHs Kypca ydaliuecs MOJydaT BO3MOXHOCTh TPUOOPECTH HO3HAsamelbHble
uenHocmu.
* YMEHHUE KPUTHUYECKHU OLEHUBATh HH(POPMAIIHIO O IEATETLHOCTH YEIOBEKa B MMPUPOJIE, MOTYUAECMYIO
n3 paSHBIX HCTOYHUKOB,
" BJIAACHUC OCHOBHBIMHU METOJaMHN Hay[IHOFO IIO3HAHUS HpI/I GI/IOHOFI/I‘-IGCKI/IX HCCICOOBAHUAX XKHUBBIX

00BEKTOB M SKOCUCTEM: OMMCAHUE, U3MEPEHUE, HAOIIOICHNUE;



* BIIaJICHUE HAaBBIKAMH I0O3HABATEIIbHOW, yUeOHO-MCCIIEOBATEIBCKON M MPOECKTHOM IeATENbHOCTH,
HaBBIKAMU pa3perieHust npoodiiem;

* C1I0COOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PELICHUs IPAKTUYECKUX 3a/1a4,
IIPUMEHEHHIO Pa3JIMYHbBIX METOIOB IIO3HAHMS,

* BJIaJICHHE HaBBIKAMHU I103HABaTENbHOU pe(IeKCHHM KaK OCO3HAHHS COBEPINAEMBIX JEHCTBUN H
MBICJIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, I'PAHUIl CBOETO 3HAHUA M HE3HAHUS, HOBBIX
IIO3HABATEJIBHBIX 3a/1a4 U CPEICTB UX JOCTHKCHUS;

HPAECmEeHHble UEHHOCHU.

* CIOCOOHOCTH AaHAIM3UPOBATH M OILICHUBATH MOCJIEACTBUS ACATEIBHOCTH YEJIOBEKa B TIPUPOJIE;

KOMMYHUKAMUGHbIE UEHHOCIU.

* BJIAJICHUE S3BIKOBBIMM CPEICTBAMU — YMEHHE SICHO, JIOTHYHO M TOYHO H3JaraTb CBOIO TOYKY
3peHus, UCIIONIb30BaTh aJCKBATHBIC S3BIKOBBIC CPEICTBA;

* YMEHHUE MPOJYKTUBHO OOLIATHCS U B3aMMOJEHUCTBOBATH B IPOLIECCE COBMECTHOM JIEATEIbHOCTH,
YUUTBIBATh TMO3UIUH IPYTOT0, 3PPEKTUBHO pa3pemmaTh KOH(IUKTHI.

B nporpamme 00s13aTesibHO MPeyCMOTPEH HHTETPUPOBAHHBIN MOAXO0/ K O0YYEHHIO C IPUBJICYCHUEM
MH(GOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIIOTUH U UCIIOJIb30BaHUEM YU€OHO-METOANYECKHX KOMILIEKTOB
B. U. CuBoria3oBa, KOTOpbIE T03BOJISAIOT Pa30UTh U3y4aeMblii MaTeprall Ha OCHOBHOM U JTOTIOJIHUTEIbHBIN
U peanu3oBaTh JIMYHOCTHO-OPUEHTHPOBAHHBIA MOAXOJ K OOYyYEHHMIO MyTeM CO3AAaHUS MHIUBHUIYaJbHbBIX
00pa3oBaTENbHBIX TPACKTOPHUH.

JIMYHOCTHBIE, METAIIPEAMETHBIE U ITIPEAMETHBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS OOYUYaIOUIMMHUCSA MPOTrpaMMm
CpeHero oo1ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType NMUHOCTHBIX PE3yJbTaTOB OCBOEHMSI MPOTrpaMMbl IO OMOJIOTHH BBIJENIEHBI CIEYIOLINE
COCTABIISIOLIME: OCO3HAHHE OOYYArOIMMUCS POCCHUMCKON TIpa)KTaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPENENICHUIO, Haluyue Momueayuu K OOy4eHHI0 OHOJIOTHUH,
yenenanpaeienHoe paszeumue BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaJAULIUN pa3BUTUSL OMOJOTUYECKOrO 3HAHUS, 2OMOBHOCMb U CHOCOOHOCMb 00YyYaoIIUXCsl
PYKOBOJICTBOBATbCSl B CBOEH AESITENBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, MPUCYLIUMH CHUCTEME
OMOJIOTNYECKOTr0 00pa30BaHUs, HalUUUe NPABOCO3HANUsA FIKOIOTUIECKON KYIbTYpBl, CHOCOOHOCTU CINABUMb
LIEJIA ¥ CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUSI POrpaMMBbI 110 OMOJIOTHH JIOCTUTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIUTATEIbHOW JESITENbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKMMHU COLMOKYIBTYPHBIMH,
UCTOPUYECKHUMHU U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHATHIMHU B OOILIECTBE MpaBUIaMU U HOPMaMHU
MOBEJCHUST M CHOCOOCTBYIOT IPOLIECCAM CAMOIO3HAHUS, CAMOBOCIIUTAHMS M CaMOpPA3BUTHSA, Pa3BUTHS
BHYTpPEHHEH MO3ULIMU JIUYHOCTH, NAaTPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPSJIKY, YEIOBEKY TpyAa U
CTapluieMy IOKOJIEHHIO, B3aHMMHOIO YBaKeHMs, OEpEeKHOTO OTHOIIEHHS K KYJbTYpHOMY HAcCJEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, NpUPOAE U OKPYKAIOLIEH cpelie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS YUeOHOTo mpeamera «bHoaorus» J0KHBI OTPakaTh TOTOBHOCTh
U CIIOCOOHOCTh O0y4aromiuxcs pyKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3ULIMENH JUYHOCTH,
CHCTEMOW TICHHOCTHBIX OpHEHTAIlMi, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCcTBa, pACIIUPEHUE >KU3HEHHOTO OIBbITa M ONbITa
JeSITeTbHOCTH B IPOLIECCE peau3allii OCHOBHBIX HAIPABJICHUH BOCIIUTATEIBHOM AEATEIbHOCTH, B TOM YHCIIE
B 4aCTH:

1) rpakaaHCKOro BOCIIUTAHUS:



c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIMK O00yYaIOUIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOI'O 4YJI€HA
POCCHIICKOTO 00IIIeCTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IPaB M 00s13aHHOCTEH, YBOKEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH ACSITEILHOCTH MPHU CO3JAaHUH yYEOHBIX MPOCKTOB, PEIICHHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH ONpPENENSITh COOCTBEHHYIO MO3UIIMIO [0 OTHOLIECHUIO K SIBICHUSIM COBPEMEHHOM XKU3HU U
O0OBICHATH €¢;

YMEHHE YYHTHIBATH B CBOUX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIFOJICH C
pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COLTUAIBHBIM MOJ0XKEHHEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUSI YIEOHBIX, TO3HABATEIbHBIX U
MCCIIEI0BATENIbCKUX 33/1a4, YBAKUTEIBHOI'O OTHOIICHHS! K MHEHUIO OIMTOHEHTOB MPHU 00CYKICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON €ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIMTAHMS

c(hOPMHUPOBAHHOCTh POCCHICKOW TPAKIAHCKOW HJICHTUYHOCTH, MATPHOTHU3MA, YBAKCHHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTU mepea PoauHoM, ropnoctu 3a cBOM Kpai, cBow Ponuny, CBOM SI3bIK U
KYJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACJIEAMIO U IMAMITHUKAM MPUPOJBI, JOCTUXKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATH BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHUH, TOHUMAHUS
3HaYeHUs! OMOJIOTMH B TO3HAHUH 3aKOHOB MPHUPO/IbI, B )KU3HH YEIOBEKA U COBPEMEHHOT0 00IIeCTBa;

ujeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJUTENSAM, CO3[JaHNUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HH B COOTBETCTBUHU C TPaAULMAMU Hapoa1oB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOILICHHE K MUPY, BKJIIOYAsi ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CHOpTa, TPyJa, OOIECTBEHHBIX OTHOIICHU;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISTH KadyecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (GOPMHUPOBAHMS KYJbTYPbl 310POBbS H 3MOLMOHAJIBLHOIO
0J1aronosyyus:

MMOHUMAaHUE W Pean3allvs 3JI0pPOBOTO B 0€30MacHOr0 00pa3a XU3HHU (310pOBOE TUTAaHKE, COOI0ICHNE
TUTUEHUYECKUX MPaBUI M HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, PETyIspHas (u3nueckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHWE LIEHHOCTU MpaBWJI HMHIUBUIYaJIbHOTO M KOJUIEKTMBHOTO O€30MacHOrO IOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN M HENPUATHS BPEIHBIX MPUBHIUEK (YIMOTPEOJICHUS aJKOTOoJIs, HAPKOTUKOB,
KypeHus);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;



TOTOBHOCTh K aKTUBHOH JEATETbHOCTH TEXHOJOTMYECKOW U COIMAJIbHOM HampaBiIeHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TaKylO AESITEIbHOCTD;

WHTEPEC K pa3Iu4HbIM cepam mpodheCcCHOHATBLHONU ESATEIBHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH IIesIeco00pa3HOe OTHOUICHHE K MPUPO/E KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYILIECTBOBAHMUS;

MOBBILICHUE YPOBHS SKOJOTHYECKON KYJIbTYphl: IPUOOpPETEHHE OMbITa IJIAHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MO>KHBIX MOCIIEACTBUI ISl OKPYXKAIOIIEH Cpeibl;

OCO3HaHUe TT100aTHHOI0 XapaKTepa KOJOTUIECKUX MPOOJIEM U MyTEeH UX PElICHHUS;

CIOCOOHOCTH HCITOJIL30BaTh MPUOOPETaeMbIe TPH U3YUCHUN OMOJIOTUY 3HAHUS U YMECHHSI TIPH PEIICHUH
po0JieM, CBSI3aHHBIX C pallMOHATIBLHBIM PUPOIOTIOIB30BAaHUEM (COOII0IEHNE MTPaBUII TIOBEJICHUS B IPUPO/IE,
HaIpaBIIEHHBIX HA COXpaHEHUE PAaBHOBECHS B 9KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE [EHUCTBUM, MPUHOCAIIMX BpEI OKPYXKAKOIIEH NPUPOIHOU Cpelle, YMEHHE
MIPOTHO3UPOBATh HEOJArONPHUATHBIE OSKOJOTMYECKHE TOCJIEICTBUS MPEANPUHUMAEMBIX JCHCTBUUA U
MpPeI0TBPAILIATh UX;

HaJIMYUEe PAa3BUTOrO JKOJOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKONH KYIbTYphI, OMBITa IEATEIbHOCTH
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B MTO3HABATEIILHOW, KOMMYHHKATHBHOM
U COLMAIbHOW TIPAKTUKE, TOTOBHOCTHM K YYacCTHIO B TMPAKTUUYECKOW JESITEIBHOCTH 3KOJIOTHYECKOM
HAIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JAMAJIOre KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MNOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YUTATENbCKON KYJIbTYpPbl KaK CPEACTBA B3aUMOJACHCTBUS MEXIY
JIFOJIBMH U TIO3HAHUS MUPA;

MMOHUMaHUe crenu@UKu OMOJIOTHU KaK HAyKH, OCO3HAHUS €€ posi B (POPMHPOBAHUH PAITIOHAIEHOTO
HAyYHOTO MBIIUICHHUS, CO3JAaHUM LIEJOCTHOTO MpEACTaBIeHUs 00 OKpYKarolleM MHUpE KaKk O €IHHCTBE
MPUPOJBI, YeTOBeKa W OOIecTBa, B TMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpolsieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH JUIsi COBPEMEHHOM NMBHJIM3alUU: O0ECIeUeHUs HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX peliaTh pecypcHbIe
MpoOJIeMbl pPa3BUTHUSL YEIOBEUYECTBA, MOUCKA MyTeH BBIXOJA W3 TIOOATBHBIX IKOJIOTHYECKUX MPOOIeM U
oOecrieueHuns Mepexo/ia K yCTOMUMBOMY Pa3BUTHIO, PAIliOHATHLHOMY HCIIOIB30BAHUIO TTPUPOIHBIX PECYPCOB
1 (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B TIONYYEHUH OMOJOTHYECKUX 3HAHWW B LIEJISX MOBBIMIEHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHON IPAaMOTHOCTH, KaK COCTaBHON YacTH ()YHKIIMOHATHLHOW TPAMOTHOCTH OOYYarOIIUXCH,
dhopmMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MMOHWMAaHUE CYIIHOCTH METOJIOB IMO3HAHMS, UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIIONIb30BaTh TIOTYYaeMble 3HAHWUS I aHaluu3a U OOBSICHEHHS SBICHHMM OKpPYKAIOIIEro MHpa U
MIPOUCXOJSIINX B HEM U3MEHEHHH, YMEHHE JIeaTh 000CHOBAaHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (JAKTOB
Y UMEIOIIHNXCS TAHHBIX C IEIBI0 MOTYIeHHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CAMOCTOSATENIBHO HCIIOJIb30BATh OMOJOTHYECKHE 3HAHMS JUIsl pelIeHHus MpoOieM B
pEAbHBIX KU3HEHHBIX CHTYAITUSX;

OCO3HaHUE IIEHHOCTM HAy4YHOW JIeATEJIbHOCTH, TOTOBHOCTb OCYIIECTBIIATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEJMETHBIE PE3YJIbTATHI

MerarnpeameTHbI€ pe3yIbTaThl OCBOEHUS yUeOHOTO IIpeaMeTa «broaorusy BKIIIOYAIOT: 3HAYUMBIE /IS
(GhOpMUPOBAHHUS MHUPOBO33PEHUS OOYUAIONIUXCS MEXIUCIUILTUHAPHBIC (MEXIIPEAMETHBIC) OOIICHAYYHBIS
MOHATHSI, OTpaXKarollMe IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M cHenuduKy METOJO0B IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIHsl, SBICHUE, MIPOLECC, CUCTEMa, HAyYHBIH (akT,
NPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEeOBaHWe, HAOII0ICHIe, W3MEpPCHHE,
JKCIIEPUMEHT W JIPYTHE); yHUBEpCAbHbIE ydeOHble IeicTBHs (MO3HABaTENbHbIE, KOMMYHUKATHBHBIC,
perynaTuBHble), obecrneunBarone ¢GopMupoBaHue (QYHKIMOHAIBHOM TIPaMOTHOCTH U COLMAIBLHOM
KOMIIETEHIINH oOyJaromuxcs; CIIOCOOHOCTh oOyyaronmxcs UCIIOJIb30BATh OCBOGHHBIE
MEXIUCIUIITHHAPHBIC, MUPOBO33PEHUECKHUE 3HAHKS U YHUBEPCAIbHbIC yueOHbIC ICUCTBUS B TO3HABATEIHLHOMN
Y COUHMAIBHOM MPAKTHKE.

B pe3ynbpraTe n3ydueHus OMoyoruy Ha ypoBHE CpeHero oo1iero o0pa3zoBaHus y o0yyaronierocst 0yayt
chopMUPOBaHbI [T03HABATEIbHBIC YHUBEPCAIbHBIE yueOHbIE IEHCTBUS, KOMMYHHUKAaTUBHbBIE YHUBEpPCATIbHbIC
yaeOHBIC JCHCTBYS, PETYISITHBHBIC YHUBEPCAIbHBIE YICOHBIC IEHCTBUS, COBMECTHAS JICATEIHLHOCTb.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEI CPEIHEro OOIIero 0oOpa30BaHUS JIOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJIOrHYeCKHeE IeiCTBHUSI:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh PU OCBOCHUHU 3HAHHUI IPUEMBI JIOTHUECKOTO MBIIIIJICHH (aHalln3a, CHHTE3a, CPaBHEHUS,
Kiaccupukanuu, 0000IIeHus), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHSATHI (BBIIEIATH UX XapaKTepHBIC
MIPU3HAKH, YCTAHABIIUBATH CBS3H C IPYTUMHU MMOHATHSIMH ),

OTPENENATh LENU NeATEeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HMX JTOCTHIKEHHUS, COOTHOCUTH
pe3yAbTaThI JEATETLHOCTH C MTOCTABIICHHBIMU EJISIMU;

MCIOJIb30BaTh OMOJOTHYECKHE MOHATHS 1S 00bsICHEHUS (DAKTOB U SBICHUH KUBOW MPUPO/IBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIyKTHUBHBbIC, JEAyKTHBHBIC, [0 aHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

MIPUMEHATHh CXEMHO-MOJIETILHBIE CPEJICTBA VISl IPEICTABIICHUSI CYIIECTBEHHBIX CBA3EH U OTHOIIECHUH B
M3y4aeMbIX OMOJIOTMUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUN Pa3HOTO PO, BBIIBIECHHBIX B Pa3UYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEIICHHS MTPOOJEMBbI C Yy4ETOM aHajdu3a HMMEIOIIUXCS MAaTepUaIbHBIX WU
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBbHOCTh, OLICHHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OIICHUBATH
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJMHHUPOBATH U BBHIMOJIHATH PabOTy B YCIOBUAX PEabHOTO, BUPTYATbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQJIETh HaBBIKAMHU Y4€OHO-MCCIIETOBATEILCKON M MMPOSKTHOM JEATEIHFHOCTH, HABBIKAMHU Pa3pEIICHUS
mpo0sieM, CITOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B [TO3HAHMUS;

WCIIO0JIb30BaTh Pa3JIMYHbIE BUJIbI ACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALINH,
npeoOpa30BaHMIO U MPUMEHEHHIO B yU€OHBIX CHUTYAIIMSX, B TOM YHCIIE IPH CO3/IaHUN YIEOHBIX U COIUATTBHBIX
MIPOEKTOB;

(hopMUPOBATh HAYYHBIN TUI MBIIJICHS, BIAETh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU MTOHATHIMHE
1 METO/IaMH;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/layl B 00pa30BaTENIbHOMN JEATENbHOCTH U YKU3HEHHBIX
CUTYaIUsX;



BBISIBJIAT NPUYMHHO-CIICJICTBEHHBIC CBA3M W aKTyaJM3UpOBaTh 3a7ady, BBIABUIaTb TIMIIOTE3Yy €€
peleHMsI, HAXOIUTh apryMEHTHI I J0Ka3aTeJIbCTBA CBOMX YTBEPKIECHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PELIECHUs 3a7auyd pe3yjbTaTbl, KPUTHUYECKU OLIEHHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIATh  IICJICHANPABICHHBIA TIOMCK TMEpeHoca CpeACTB M CIOCOOOB  JCUCTBUS B
poecCHOHABHYIO CPey;

YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00IaCTH )KU3HEESTEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WICH, IMpeJIaraTb OPUTHHAJIBHBIC MOJXOAbI M PELICHUS, CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HH(OpManuu (TekcTte ydeOHOro mocoOusi, Hay4HO-
MOMYJISIPHOIM JTUTEparype, OMOIOTHYECKUX CIOBapsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX IaHHBIX, B
WuTepHere), aHamM3upoBaTh WHPOPMALMIO pA3TMYHBIX BUAOB U (QOPM TIPEACTABICHUS, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(GbopMyIMpOBAThH 3alpOChl U INPUMEHSTh pa3IMYHbIE METOABI IIPU MOMCKE M OTOOpE OMOJIOrHYecKOn
nHpOpMany, HEOOXOMMOH IS BBITIOHEHHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYpY aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY NpeACTaBICHUs OMOJIIOrMYecKoil HMHbOopMau
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH H JPYroe);

WCIIOJIb30BaTh HAYYHBIA SI3BIK B KAYECTBE CPEACTBA MpU paboTe ¢ OMOIIOTHYECKON HH(OPMAITHCH:
IPUMEHATh XUMHUYECKUE, (PU3NUYECKHe U MaTeMaTHYeCKUue 3HAKU U CUMBOJBI, (opMysbl, abOpeBUaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBbIKAaMHM paclo3HaBaHWs W 3alIUThl HMHQOpManuu, HHPOPMAMOHHOW O0€30MacHOCTH
JUYHOCTH.

OByajgenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMHU:

1) o0omenmne:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax >XKM3HHM, aKTHMBHO y4YacTBOBaThb B JAMANIOTe WIH
JTUCKYCCUU M0 CYIIECTBY OOCYyKJaeMoi TeMbl (YMEHHE 3aJlaBaTh BOIIPOCHI, BBICKA3bIBATH CY)KJIEHUS
OTHOCHUTEJIHO BBIIIOJHEHUS IPEAJAraéMoi 3alayd, yYHUThIBaTb MHTEPECHI U COINIACOBAHHOCTH IO3MIMH
JPYTUX YYaCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBA OOLIEHHS, MOHMMATh 3HAYEHHE COLUAIbHBIX 3HAKOB,
MPENNOCHIIOK BO3SHUKHOBEHUSI KOH(DIUKTHBIX CUTYyalli, yMETh CMsIr4aTh KOH(IMKTBI U BECTH I1€PETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOcO0aMH OOIIEHNS U B3aMMO/ICHCTBHSI, TOHUMATh HAMEPEHUS APYTUX JII0JIEH,
NPOSIBJISATh YBKUTEIBHOE OTHOIIEHHE K COOECeHHKY W B KOpPpeKTHOH (opme (opMyIHpOBaTh CBOU
BO3PaXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAas 1esITeJIbHOCTh:

MOHUMAaTh U HUCMOJIb30BaTh MPEUMYILECTBA KOMAHAHOM W MHIMBUAYAJIbHOW PaOOTHI MpPU PELICHUU
O61OoI0rN4ecKoi MpoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHUSI TPYIIIIOBBIX (POPM B3aMOAEHCTBUS
IIpH pelIeHnr yueOHO! 3a1auu;

BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JIEHCTBHI ¢ Y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATh II€JIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH AEHCTBUS IO €€
JOCTHKEHHIO: COCTABJIATh IUIAH JEHCTBUH, paclpelesaTh pojau ¢ y4éTOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;



OLIEHMBAaTh KAa4yeCTBO CBOET0 BKJIAJAa M KaXIOrO Yy4YacTHUKAa KOMaHAbl B OOLIMH pe3ynbTaT I0
pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyIarath HOBbIE MPOEKTHI, OIICHUBATH UICH C MO3UIUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOM
3HaYMMOCTH;

OCYLIECTBIIATh IO3UTHBHOE CTPATErMYECKOE IIOBEJCHHE B pa3IMYHBIX CHUTYallUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OsiaieHNe YHUBEPCAIBLHBIMH PeryassTHBHBIMU 1€l CTBUAMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS AJI BBIABIEHUS MPOOJEM M UX PEUIEHHUs B KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHCTBHSIX U
MOCTYIIKAX 110 OTHOLICHHUIO K )KMBOH MPHUPOJIE, CBOEMY 30POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh O3HABATENbHYIO JESATEIbHOCTb, BBIABIATH HPOOJIEMbI, CTaBUTh U
(dbopMynMpoBaTh COOCTBEHHBIE 337]aUll B 00Pa30BATEIbHOM IEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSIX;

CaMOCTOSITENTEHO COCTABJIATH IUIAH PEIICHUS POOIEMbI C Y4ETOM HMEIOLINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMHU B pasHbIX 00IACTAX 3HAHUM,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYalldsIM, BHOCHTHh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE
pe3yabTaTOB LIETSM;

BJaJIeTh HABbIKAMM IIO3HABATEJILHOW pe(diIeKkcuM Kak OCO3HaHMsS COBEpIIAeMbIX JACUCTBUI U
MBICITHTEBHBIX TPOILIECCOB, UX PE3yJIbTaTOB U OCHOBAHUIA, MCIIOIB30BaTh MPUEMBI Pe(hICKCHH /IS OIICHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMAThH PELICHUS [0 UX CHIDKEHHIO;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE Cedsl U IPYTHUX:

MIPUHUMATH €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX NP aHAJIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MUP C IO3UIHH APYroro 4eJI0BeKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yabTaThl OCBOEHUS COep)aHUs yueOHOro npeamera «buonorus» Ha yriyonéHHOM
YpOBHE OpPHUEHTHUPOBAHBI Ha o0ecrneueHue NPOPUIBHOTO OO0y4deHHs oOydarommuxcs Ouonoruu. OHH
BKJTIOYAIOT: crienuduaeckue s OMOJOTUM HAyYHbBIE 3HAHUSI, YMEHUS M CTIOCOOBI ACHCTBUN TIO OCBOEHUIO,
WHTEpIpETAi U TPeoOpa3OBaHUIO 3HAHWH, BUABI JCSITEIBHOCTH MO TMOJYYCHUIO HOBBIX 3HAHMM W HX
MIPUMEHEHHIO B PA3IMUHBIX YUEOHBIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX cUTyalusX. [[penMeTHbIe pe3ybTaThl
MPEACTABJICHBI IO TOAaM U3Y4YEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buomorusi» B 10 Kaacce OMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MeECT€ M pOJIM OWOJOTMH B CHCTEME ECTECTBEHHBIX HayK, B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B IIO3HAHWU 3aKOHOB MPUPOBI U PEIICHUHU TTPOOIIeM
paIMoOHAIBLHOTO IPUPOIOTIONB30BAHUS, O BKJIA/Ie POCCHICKUX U 3apYOCIKHBIX YUEHBIX B pa3BUTHE OHOJIOTHH;



BJIaJICHHUE CUCTEMOM OMONIOrMYeCKUX 3HaHUM, KOTOpas BKJIIOUAET: OCHOBOMOJATaloIre OMOIOTHYeCcKue
TEPMUHBI M TOHATHS (KU3Hb, KIJIETKa, OpraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOpEryJsius,
CaMOBOCIIPOM3BEJICHUE, HACIEACTBEHHOCTh, M3MEHUMBOCTh, POCT U DPAa3BUTHE), OMOJIIOTUYECKHE TEOPHH
(xnerounas teopust T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHasi Teopusi HacaeACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOroo0pasus U IPOUCX0XKIEHUS KyJIbTYPHBIX pPacTeHui),
3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IEPBOrO IMOKOJIEHHUS, PACLICIUICHUS, YUCTOTHl raMeT, HE3aBUCUMOTO
HacnenoBanus . Menjesns, TOMOJIOTHYECKUX PSAIOB B HacieacTBeHHoW m3menunBoctu H. W. BaBumnoga),
MIPUHIIMITBI (KOMITIEMEHTAPHOCTH );

BJIaJICHHE OCHOBHBIMH METOJaMHU HAYYHOTO TO3HAHMS, HCIONb3YEMbIX B OHOJOTHYECKUX
UCCJIETOBAaHMX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIICNIATh CYLUIECTBEHHbIE IIPU3HAKU: BHUPYCOB, KJIETOK IPOKApUOT U 3SYKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HCIie OaKTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX H
YelioBeKa, CTPOEHUsI OpPraHoB W CHUCTEM OpraHoB pAcTeHM, >KMBOTHBIX, YEJOBEKa, IPOLIECCOB
KHU3HEICATENbHOCTH, MPOTEKAIOIIUX B OpPraHM3MaxX PACTCHMid, XUBOTHBIX M YEJIOBEKa, OMOIOTHYECKUX
MPOIIECCOB: OOMEHa BEIIeCTB (METa0OMM3M), TPEBpAIICHHUS DSHEPTrUU, OpOXKEHHUS, aBTOTPODHOTO W
reTepoTpoHOro THUIIOB NHUTAaHUA, (POTOCHHTE3a W XEMOCHMHTE3a, MHTO3a, MeiHo3a, TaMeTOreHesa,
sMOpHOreHe3a, MOCTAIMOPUOHANLHOTO Pa3BUTHA, PA3MHOXKECHHS, WHIMBUAYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHe3a), B3aUMOJICHCTBHUS T€HOB, T€TEPO3HCca, HICKYCCTBEHHOTO 0TOO0PA;

YMEHHE YCTaHABJIMBAaTh B3aWMOCBS3M MEXKAY OPraHOWAAMH KIETKH M MX (DYHKIHSIMH, CTPOCHHUEM
KJIETOK Pa3HBIX TKaHEH U UX (QYHKIMSIMH, MEXITy OpPraHaMU U CHCTEMaMHU OPTaHOB y PACTCHUM, )KUBOTHBIX H
YenoBeKa U MX (GYHKIUSIMH, MEXKy CUICTEMaMU OPTaHOB U UX (PYHKIMSIMH, MEXKy 3TallaMyd OOMEHa BEIIECTB,
JTamaMM KJIETOYHOTO IMKJIa M >KU3HEHHBIX LUKIOB OPraHM3MOB, dTallaMd SMOPUOHAIBHOTO DPa3BUTHS,
TEHOTHIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMU Cpe/Ibl OOUTAHMS;

YMEHHEC BBISIBJISATH OTJIMYUTEIIbHBIC TIPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIC PACTCHHH, )KUBOTHBIX U
YeJI0BEKa;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTMYECKYIO TEPMUHOJIIOTHIO M CHMBOJIUKY
JUIS TOKAa3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE pemiaTh OHOJOTHYECKHE 3aJadd, BBIABIATH NPUYUHHO-CICJCTBEHHBIC CBSI3U MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBJICHUSMH, JENaTh BBIBOJBI U MPOTHO3bI HA OCHOBaHHUH
MOJIyYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U IpPAKTHYECKHE padoThl, coOII0AaTh MpaBWia Hpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, MPOBEPATH UX IKCIEPUMEHTATBHBIMU CpeACTBaMH, GOPMYIUPYS LIETh
UCCIIeTOBaHMS, aHATHU3UPOBAThH MOyUYEHHBIE PE3yNbTAThl U AENaTh BBIBOJIBL;

yMEHHE Y4acTBOBATh B Y4YEOHO-MCCIIEOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUU U MEIMIINHE,
MIPOBOAMMON Ha 6a3e HIKOJIbHBIX HAyYHBIX OOLIECTB, U MyOJINYHO IPEICTABIATH TOJIyYeHHBIE pe3yIbTaThl HA
YU4EHUYECKUX KOH(DEPEeHIIHSIX;

YMEHHE OILICHWBATh ITHUYECKUE ACTEKThl COBPEMEHHBIX HCCIIENOBAaHUI B 00JacTH OMOJIOTHH U MEIUIIUHBI
(KJIOHMpOBaHME, HMCKYCCTBEHHOE OIUJIOJIOTBOPEHHE, HANpPaBICHHOE HW3MEHEHHWE TIeHOMa M CO3JlaHHe
TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOP Oymymiei mpodeccHoHambHON NesATeIbHOCTH B 00JIacTH
OMOJIOTHH, MEIUILIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUHU, CETTLCKOTO XO035HCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
yrayOIsTh TO3HABATENBHBIN HHTEPEC, HAPABICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccuu
U TIPOAOJDKEHHE OMOJIOTMYECKOro 00pa3oBaHus B OpraHU3alMAX CPEAHEro MpohecCHOHATBHOTO U BBICIIETO
oOpa3oBaHws.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorusi» B 11 Kaacce nOIXKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHMOJIOTUM B CHCTEME ECTECTBEHHBIX HAayK, B
(GhOopMUPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KApTUHBI MHpa, B MO3HAHUH 3aKOHOB MPHPOJBI U
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pElIeHNH SKOJOTMYECKUX Mpo0JieM 4YeloBeYecTBa, a TaKKe B PELUIEHWH BOMPOCOB PALMOHAIHLHOTO
MPUPOJONOIB30BaHuUs, U B (POPMUPOBAHUHN LIEHHOCTHOTO OTHOLIEHHS K MPUPOE, OOIIECTBY, YEIOBEKY, O
BKJIJIC POCCHICKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE OMOJIOTHH;

YMEHHE BIIAJICTh CUCTEMOW OMOJIOTMYECKUX 3HAHHMA, KOTOpasi BKIIOYACT OMPEICICHHS U MOHUMAaHHE
CYUIHOCTH OCHOBOIIOJNAraloluX OHOJOTHYECKMX TEPMHUHOB M MOHATHH (BUI, 3KOocucTema, Ouocdepa),
Ouosoruueckue Teopuu (3BonoronHas reopus Y. JlapBuna, CHHTETUYECKAs TEOPHUS IBOTIOIUN), YUeHHUS (A.
H. CeBepuoBa — 0 myTsiX M HampaBieHusx sBojronuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(reneruueckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apojsieBoro cxojacrsa K. M. bapa), npasuna
(muaumyma 1O. JImOuxa, SKOJOTMYECKOW MHUpPaMUIbI dHEPruu), TUHoTe3bl (rumoteza «mupa PHK» V.
I'unGepra);

YMEHHE BJQJIETh OCHOBHBIMH METOJAMH HAaYYHOTO ITO3HAHUS, HMCIOIh3yeMBIMH B OHOJOTUYECKUX
UCCIICIOBAHMSIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONMHUCaHHWE, H3MEpeHue, HaOII0JCHHE, IKCIEPHMEHT),
croco0aMu BBISIBJICHHSI U OILICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHBIC MPU3HAKHU: BHUJIOB, OHOrEOLIEHO30B, SKOCHUCTEM M Ouochepsl,
CTa0MIIM3UPYIOMIETO, JBHKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa, aIONaTpPHYECKOro |
CUMIATPUYICCKOTO BHJI000PA30BAHMS, BIIMSHUS JBUXKYIIMX CHJ JBOJIONUU Ha TEHO(POH] MOIYJISIHH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepEeI0BaHUsl HAMPABICHUI SBONIOIHUH, KPYrOBOPOTa
BEIIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aMMOCBS3M MEXAY TIPOIECCAMH JBOJIOIHH, JBIKYIIUMHU CHIIAMHU
AHTPOTIOTeHE3a, KOMITOHEHTAMH Pa3IMYHBIX YKOCHCTEM U MPUCIIOCOOJICHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISIBIATH OTIUUYUTEIbHBIC IPU3HAKH KHUBBIX CUCTEM, IPUCIIOCOOJICHHOCTh BUJIOB K Cpe/ie OOUTaHMs,
a0MOTHYECKUX U OMOTHYECKHUX

KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OPraH3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUH B
J3KOCHCTEMAaX CBOSH MECTHOCTH;

YMEHHE HCIIOJIB30BaTh COOTBETCTBYIONIUE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO i CHMBOJIHKY
JUIS 0Ka3aTeNlbCTBAa POJCTBA OPTaHM3MOB PAa3HBIX CHCTEMATUYECKUX TPYMI, B3aMMOCBS3U OPTaHU3MOB H
cpensl OOMTaHMS, €AMHCTBAa YEJIOBEUECKUX pac, HEOOXOIMMOCTH COXpaHEHHs MHOTOOOpa3usi BHIIOB U
9KOCHCTEM KaK YCJIIOBHS COCYIICCTBOBAHUS ITPUPOJIBI M YEIIOBEUYCCTBA,

YMEHHE pelIath OWOJOTHYECKHE 3a/ady¥, BBISBIATh TMPUIMHHO-CIICJCTBEHHBIC CBS3H MEXIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBICHUSIMH, JIENaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHHHU
MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U NpPAKTHYECKHE padoThl, coOII0AaTh MpaBWiia Hpu padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh TUTIOTE3BI, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, (HOPMYIUPYS LETb
UCCIIeTOBaHMS, aHATHU3UPOBAThH MOyUYEHHBIE PE3yNbTAThl U AENaTh BBIBOJIBL;

yMEHHE YYacTBOBATh B Y4EOHO-HMCCIIEOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUM U MEIMIINHE,
MTPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO TIPEICTABIIATH ITOJIYIeHHBIC Pe3yJIbTaThl Ha
YU4EHUYECKUX KOH(DEPEeHIIHSIX;

YMEHHE OILICHUBATh THIIOTE3bI U TEOPUU O TIPOUCXOKICHUH JKU3HH, YEJIOBEKA U YEeTIOBEUECKUX pac, O
MPUYHHAX, TTOCIEACTBHIX U CIIOCO0axX Mpe0TBpaIleHUs TT00aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIISCTBIISITh OCO3HAHHBINH BBIOOp Oymymiel mpodeccuoHaTbHON ACATENHPHOCTH B 00JIaCTH
OHMOJIOTHH, SKOJOTHH, MPUPOONONb30BAHMS, METUIIUHBI, OMOTEXHOJOTHH, ICHUXOJOTHUHU, BETCPUHAPHH,
CENIbCKOTO XO3SHCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOISITh MO3HABATENBHBIM MHTEPEC, HAIIPaBJICHHBIH
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH MPOGECcCHr U MPOJOHKEHHE OMOJIOTHYECKOTO 0Opa3oBaHUS B
OpTraHM3aIMIX CPETHETO MPOPECCHOHATHLHOTO U BBICIIETO 00Pa30BaHMS.

OCHOBHBIE BUIbl YYEBHOM JEATEJIbHOCTHU OB YUYAIOIIUXCS
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OT60p opraHu3arMOHHBIX (OPM, METOZOB U CPEACTB 00YUEHUST OMOJIOTHU OCYIIECTBISCTCS C yUETOM
cienu(UKA ero COJEepXKaHWS W HANpPaBICHHOCTH Ha MPOJOJDKEHHE OMOJOTHMYECKOro 0Opa3oBaHUS B
OpTraHU3aIMIX CPEAHEr0 MPOPEeCCHOHATBHOTO U BhICIIET0 00pa3oBaHusl.

OO0s13aTeNBHBIM YCIOBHEM IMPU O0y4EHUHM OMOJIOTUM Ha YrITyOJIEHHOM YPOBHE SIBIISIETCSI TIPOBEICHHE
71a00paTOPHBIX M IPAKTUYECKUX padoT. Takxke ydacTue 00ydaronuxcs B BBITOJHEHHU MPOCKTHBIX U Y4eOHO-
UCCIIEIOBATEIILCKUX PabOT, TeMaTHKa KOTOPBIX OIPENENsIeTCS Ha OCHOBE HMMEIOUIMXCS MaTepHalbHO-
TEXHUYECKHUX PECYpCOB M MECTHBIX IPUPOIHBIX YCIOBUH.

COILEPKXAHUE OBYYEHUSA
10 KITIACC
ConeprkaHue mporpaMMbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B TPOBEPKY TOCYAAPCTBEHHOM UTOrOBOM
arrectaiuu (I'NMA).
Tema 1. buosiorust kak Hayka — 1 4
CoBpemenHass Ouosiorus — KOMIUIEKCHass Hayka. Kparkas wucTopusi pa3BUTUS OHOJIOTHH.
buonorndeckne Hayku W u3ydaemble UMU TpoOsieMbl. DyHIaMeHTaIbHBIC, NMPHUKIATHBIC U ITOUCKOBBIC
Hay4HbIC UCCIICIOBAHMS B OMOJIOTUH.
3HaueHue Ouonoru B (HOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA.
[Ipodeccun, csazannbie ¢ Ouojorueil. 3HaueHHe OWOJIIOTHMHM B MPAKTHYECKON AESITETbHOCTH YEIOBEKa:
MEIUIIMHE, CETHCKOM X035HCTBE, TPOMBIIIUICHHOCTH, OXPaHe IPUPOJIBIL.
JdemMoHcTpanuu
[Moptpetsr: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. I'apseii, I'. Menaens,
B. U. Bepnanckuii, W. I1. ITaBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-PecoBckuii, Jx.
Yorcon, @. Kpuk, . K. beinses.
Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMH HayKamuy, «CucTeMa OMOJOTHIECKIX HAYK.

Tema 2. 7KuBble cucTeMbl M X H3yYeHHE — 2 4

JKuBble cucTeMbl Kak peaMeT nu3ydeHus ononorun. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO XMMHUYECKOTO
COCTaBa, JUCKPETHOCTh W LEIOCTHOCTh, CIIOKHOCTb M YIHOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH,
camMOOpraHu3alus, CAMOBOCIIPOM3BEIEHUE, PA3IPAKUMOCTh, N3MEHUUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3aluy XHUBBIX CUCTEM: MOJIEKYJSPHBIN, KIETOUHBIM, TKaHEBBIN, OPraHU3MEHHBIN,
MOMYJIIIIMOHHO-BUIOBO#, SKOCUCTEMHBIN (OroreoneHoTuueckuii), onocdepusiit. [Iporeccrr, nmpoucxoasime
B ’KMBBIX cucTemax. OCHOBHBbIE MpU3HAKU *KUBOro. JKu3Hp kak ¢opma cymiecTBoBaHusl marepuu. Hayku,
M3Y4YaOIKeE )KUBBIE CUCTEMBI Ha PA3HBIX YPOBHAX OPraHU3ALNH.

N3yuenue xuBbIx cucreM. Metosbl 6uosornueckoit Hayku. HabGmronenue, usmepeHue, SKCIepUMEHT,
cucremMarusanus, MeraaHanui. [loHATHEe O 3aBUCHMMOM W HE3aBUCUMOW IepeMeHHOH. I[limanmpoBanue
skcriepumenTta. [loctanoBka u mpoBepka rumnore3. HyneBas rumnoreza. Ilonatue BbIOOpKH U €€
JIOCTOBEpPHOCTh. Pazbpoc B Omosiornyeckux AaHHBIX. OLEHKA JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTAaTOB.
IIprunHbI HCKa)kEeHUS PE3YyIbTATOB IKCIIEpUMEHTA. [[oHATHE cCTaTHCTUYECKOTO TECTa.

JdemMoHcTpanuu

Tabmump! 1 cxeMbl: «OCHOBHBIC TIPU3HAKH KXU3HW», «bronornueckne cucreMbl», «CBOWCTBA KUBOU
MaTEpUN», «Y pOBHU OpraHU3aLUH )KUBON IPUPOJIBI», «CTPOEHHUE KUBOTHOM KIETKN», « TKaHU )KMBOTHBIX»,
«CucTemMBbl OPraHoOB YEJIOBEUECKOro opraHu3May, «buoreorenos», «buocepar, «MeToapl U3ydeHUs )KUBOH
MIPUPOIBIY.

ObopynoBanue: nabopatopHoe 0OOpydOBaHWE IS MPOBEACHUS HAOMIONECHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU N3YYEHUH KUBBIX CUCTEM).

Tema 3. BuoJsiorust KjieTku —2 4
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Knerka — cTpykTypHO-QYHKIIMOHATBHAS €AMHUIA KUBOTO. MIcTOpHs OTKpBITUSA KiIeTKH. PaboTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illnetinen, P. BupxoB). OCHOBHBIE TOJOXKEHUS
COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeToasl MOJIGKYJISIPHOM W KJIETOYHOW OWOJIOTMH: MHUKPOCKOIUsS, Xpomarorpadus, 3IeKTpodopes,
METOJI MEUEHBIX aTOMOB, AU]depeHnanbHoe HeHTPUPYrupoBaHue, KyIbTUBUPOBAHUE KIIETOK. M3yueHue
Quxcuposannvix Kiemox. DIEKTpOHHAs MHKpockonusi. Kowugokanvnas mukpockonus. Bumanvnoe
(npudsicusHenHoe) usyieHue Kiemox.

JdemMoHcTpanuu

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

Tabmuubl 1 cxeMbl: «CBETOBOM MHMKPOCKOM», «DJIEKTPOHHBIM MHUKpOCKOI», «VcTopus pa3BuTHS
METOJI0B MUKPOCKOIIUI.

ObopynoBaHue: CBETOBOI MUKPOCKOIT, MUKPOIIPENapaThl paCTUTEIbHBIX, J)KUBOTHBIX M OaKTE€pHUaTbHBIX
KJIETOK.

IIpakTnyeckas padora «/3ydyeHne MeTo10B KIETOYHOM Ononoruu (xpomarorpadus, anekrpodopes,
maddepennmanpaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi opranusanus KieTku — 10 u

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPO3JIEMEHThl. Boma u e€ poisib Kak
pacTBOPUTEIIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPErysaiui. MUHepaabHbIE BElIeCTBa
KJIETKH, UX OMoJoruueckast poiib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonornueckue mnonumepbl. benku. AMHHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBoi Moisiekynbl. [lepBuuHas cTpykTypa Oenka, mentuaHas CBsi3b. BropuuHnas,
TpeTHuHasi, 4YeTBepTUYHas CTPYKTyphl. Jlenatypamusi. CBoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornueckue GpyHkuuu 0enkos. [lpuonuvl.

VYrneBoabl. MoHOCcaxapubl, Aucaxapu/ibl, OJIMrocaxapu/sl U nonucaxapuapl. OOLIMil TU1aH CTPOEHUs
1 QU3UKO-XMMHUYECKHE CBOWCTBA YIIeBo0B. buonornueckue GyHKIUN yTiaeBoOI0B.

Jluuapl. T'unpodunbHo-rHapodoOHBIe cBolcTBa. Kinaccupukanus nununoB. Tpuriuiepuasl,
dbochonmunuapl, BOCKH, cTepouabl. buonorndeckue QpyHkiuu aunuaoB. OO0muMe cBONCTBa OHMOJIOTHYECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJIYTPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JJHK u PHK. Crpoenne nyknenmHoBbix kucioT. Hykneoruasl. [IpuHnun
komruiemMenTapHoctu. IlpaBuno Yaprapda. Crpykrypa JJHK — nBoitHas cnupans. MecToHaxoxIeHHE U
ounonornueckue ¢pynkiun JJHK. Buast PHK. ®ynkiuun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mosekyine AT®. buonorunueckue QyHkimu
AT®. BoccraHoBeHHBIE NTEPEHOCUUKH, UX (YHKUUU B KieTKe. [pyeue nykneosuompugpocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouonorus: OuOXMMHYECKHE U OMO(U3MUECKHE HCCIENOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OMoMonekyn. Mooenuposanue cmpykmypol u QYHKYUl OUOMONEKY U UX
Komniaekcos. KomnviomepHuiil Ou3ain u opeanudeckuti CuHme3 OUOMONEKY U UX HENPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Moptpertsr: JI. [Tonmunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnipesenenue XMMHUYECKUX 3JIEMEHTOB B HEXKHBOM mpupoae», «Pacrpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsl: «lleproguueckas TabiuIa XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BOob», «BemectBa B cocraBe OpraHu3MoBy», «CTpoeHue MoJeKynbl Oenka», «CTpyKTyphl OeIKOBOM
MOJIEKYJIB», «CTPOEHHE MOJIEKYJ YIIIEBOJAOBY», «CTpOCHHE MOJIEKYJT TUITNI0BY, «HyKIIEeHHOBBIE KHCITOTHDY,
«Ctpoenue Monekyiasl ATOy.

Ob6opynoBaHue: XUMUYECKas ocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OCTKOB C TOMOIIBIO KaUeCTBEHHBIX PEAKITUI».

JlabGoparopHasi padora «/cciaegoBaHne HyKJIE€MHOBBIX KHCIIOT, BBIJICJIEHHBIX U3 KJIETOK Pa3UYHbIX
OpraHU3MOB.
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Tema 5. Ctpoenue n QyHKIUM KJIeTKH — 8 4

Tumel kneTok: syKapuoTHyeckast U npokapruoTudeckas. CTpykTypHO-(DyHKIIMOHAIBHBIE 00pa30BaHHSA
KJIETKH.

Ctpoenue npokapuoTudeckoi kiaeTku. Kierounas crenka 6akrepuit u apxeil. OCOOEHHOCTH CTPOSHUS
rerepoTpoPHON U aBTOTPO(HOMN MPOKAPHOTUUECKUX KIIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

Crpoenne u (GYHKIMOHMPOBAHUE OYKAPHOTHUECKOW KieTku. Ilmazmartuueckas MemOpaHa
(mnazmanemma). CTpykTypa Imia3mMaTHyeckoid MeMmOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKYIO
MeMOpaHy: mnaccuBHbIA (nuddy3us, obnery€HHas muddysus), aKTUBHBIA (IMIEPBUYHBIA W BTOPUYHBINA
aKkTUBHBIN TpaHcnopt). [lomynponumiaemocts MeMOpanbl. Pabora HaTpuii-kanueBoro Hacoca. DHJIOIMTO3:
NUHOIUTO3, (aronuro3. Dk3ouuTo3. Kierownas crenka. CTpykrypa W (DyHKIMHM KJIETOYHOH CTEHKH
pacteHuii, rpudoB.

Hurtommazma.  I{uro3zomb.  [lutockener.  JIBwkeHwe  nuTomia3Mbl.  OpraHoujbl  KIETKH.
OpnoMeMOpaHHbIe OPraHOUABI KIETKH: SHAoIIazmMaTinaeckas cethb (JI1C), anmapat ['onbaku, TH30COMBI, UX
crpoeHue M (GyHKIUU. B3auMoOCBs3b OAHOMEMOpPAaHHBIX OpPraHOWIOB KiIETKH. CTpoeHHe TpaHyISIpHOTO
perukynyma. Mexanusm nanpasienus oeaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KICTOYHBIX
MeMOpaH. ['magkuii (arpaHyisipHBIN) 3HIOIUIa3MaTUYeCKU peTukynyMm. CekperopHas (yHKIHMS armapara
Tlonemxu. Moougurayus benkos 6 annapame Ionvoocu. Copmupoexa benkos 6 annapame I onvodicu.
TpancnopT BeniecTs B KiIeTKe. Bakyosn pactuTenbHbIX KieTok. Kierounsit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHJPHUH, IIACTUJIBL. [Ipoucxodcoenue MumoxoHopul u
nracmuo. Cumbdbuocenez (K.C. Mepeosickosckuti, JI. Mapeynuc). CtpoeHne M (QyHKIMH MUTOXOHAPHUN H
wiactul. [lepBuyuHble, BTOPUYHBIC U CIOXHbBIE TUIACTUABI (DOTOCHHTE3UPYIOLIUX IYKAPHOT. XJIOPOILIACTHI,
XPOMOILUIACTHI, JIEUKOIIACTHI BBICIIIUX PACTECHUM.

HememOpannsie opranougsl kietkun CrtpoeHune u (QyHKIMH HEMEMOPAaHHBIX OPTaHOWIOB KIIETKH.
PuGocomsel.  IIpomescymounvie ¢punamenmsi. MukpoduiaaMeHTsl. Akmunogvle MUKpoQuiameHmoi.
MplieuHbIe KIIETKU. AKMUHOBblE KOMNOHEHMbl HeMbluleuHbiX Kiemok. MukpotpyOouku. KneTouHslii ieHTp.
CrpoeHne M JBHXKEHHE >XI'YTMKOB M pecHHYeK. Mukporpybouku unurtomnasmsl. LleHTpuons. benku,
accoyuupogantvle ¢ MuKpoguiamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

SAnpo. Obonouka sipa, XpOMAaTUH, KapuUOIUIa3Ma, SIAPBIIIKHA, UX CTpoeHHWe W (GYHKIUH. SaepHbIi
6enkoBbIil MaTpuKC. IIpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(a3HOM siape. dyxpomamun u
cemepoxpomamun. Belku XpoMaTWuHAa — TUCTOHBI. /Junamuxa sdepHou 00010uKu 6 mumose. foepmbii
Mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAsS XapaKTEPUCTHKA KIETOK DJYKapuoT (pacTUTEIbHOU,
KUBOTHOMU, TpUOHON).

JdemMoHcTpanuu

[Toprpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuier u cxembl: «CTpOCHHE DJYKApHOTHYECKOW KIeTKH», «CTpOeHUE KUBOTHOU KIIETKN,
«CTpoeHHe pacTUTENbHON KIIeTKN», «CTpOeHHEe MUTOXOHIPHI», «Aapo», «CTpoeHrne MpoKapuOTUYECKOM
KIJIETKI».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnapaThl pPAacTUTENbHBIX, MHUBOTHBIX KIIETOK,
MUKpOTIpenaparbl 0aKTepHalbHbBIX KIETOK.

JlaGopaTopnasi pa6ora «l/3ydueHue CTpOeHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabGoparopHas padora «/ccnenoBanre mia3mMosrsa 1 JEMIa3M0JIn3a B PACTUTENbHBIX KIETKaxX».

IIpakTunyeckas padora «/3ydeHue ABMKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallleHUe YJHEPrum B KieTke — 10 u
AcCUMWISIIIAS U TUCCUMUJIALIUS — JIB€ CTOPOHBI MeTabon3Ma. Turbsl 0OMeHa BEeIeCTB: aBTOTPO(HBII
U rerepoTpodHbIif. YdacTHe KHCIOpoaa B OOMEHHBIX IMpoleccax. JHepreTuieckoe oOecreueHne KIETKU:
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npeBpamieane AT® B oOMeHHBIX mporeccax. DEpMEHTATHBHBIM XapakKTep peakIuid KIETOYHOTO
Merabomm3ma. DepMeHTH, X CTpPOCHHE, CBOWCTBa W MexaHusM JeictBus. Kodepmentsl. OTmmuus
(epMEHTOB OT HEOPTaHUYECKUX KaTalu3aToOpoB. Bernku-akTHBATOPBI U OCIKU-MHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (pEpMEHTATUBHBIX PEAKIIUN OT Pa3IMUHBIX (PAKTOPOB.

[lepBHUYHBI CMHTE3 OPraHUYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
domocunmes y b6axmepuii. Ceemocodbuparowue nuemenmsl U NUSMeHmMbl PeaKyuoHHoz2o yermpa. Ponb
XJIOPOILIACTOB B Mpouecce hotocuareza. CBeToBas u TeMHOBast (aszbl. Pomoovixarnue, C3-, Cs- u CAM-munuwt
gomocunmesa. IIpoagykTuBHOCTD poTOCHHTE3a. BrusHue pa3nuyHbX PakTOpoB HA CKOPOCTH (POTOCHHTE3A.
3HaueHue GOTOCHUHTE3A.

Xemocunrte3. Pa3zHooOpa3ue  OpraHu3MOB-XEMOCHHTETHKOB: HUTpUPUIMpYIOIIHE OaKTepuw,
Kelle300aKTepHun, CEpOOAKTEPUH, BOIOPOIHBIC OaKTepuu. 3HAaUeHHUE XEeMOCHHTE3a.

AHa’poOHbBIe OpraHu3Mbl. Buabl Opoxkenus. [IpoaykTel OpOXKEHHUS M UX HCIIOJB30BAHUE YECIIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH M BO30YIUTEIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. [loaroroBurenbHblil dTam. ['nmukonus —
OECKHCIOPOIHOE PACHICTICHHUE TITIOKO3BI.

buonorudeckoe OKHCIEHWE, WIM KICTOYHOE JbIXxaHWe. PoJb MUTOXOHIPHI B Ipoleccax
ouonorudeckoro okucienus. Luknmyeckue peakuuu. OkucnutenbHoe QochopunupoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmez AT®: paboma npomonnoti AT@-cunmasvl. [lpenmyiiecTBa
a’poOHOTO ITyTH OOMEHA BEIIECTB Niepe] aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUIECCKOT0 OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ix. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Murtuen,
I'. A. 3aBap3uH.

Tabmuubl u cxemsl: «DoTocUHTE3», «IHEpreTudeckuii oomen», «bumocuuTes Oenka», «CtpoeHue
dbepmenTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOIM MUKPOCKOII, 000PYJOBaHKE IJI1 IPUTOTOBICHUS MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOTIPENnaparos.

JlabopaTopnas padora «/3yueHne KaTaIUTUYECKON aKTUBHOCTU (PEPMEHTOB (HA MpPUMEPE aMHJIa3bl
WJTU KaTajasbl)y.

JlaGopaTopuasi pabora «l3ydyeHue QepMEeHTATUBHOTO pacHIeIIEHUs] MEpOoKCcHIa BOAOpPOJa B
PaCTUTETBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE TTPOLIECCOB (DOTOCUHTE3A U XEMOCUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. Hacaencreennas nHGopManus 1 peaJn3anus eé B KJeTke —9 4

Peakium matpuaHoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPHUYHOTO CHHTE3A.
Peanuzanus HacnenctBeHHoM nHGopMaluu. ['eHeTnyeckuit KoJ, ero cBOMCTBa. TpaHCKPUIILIUS — MATPUYHBIN
cuate3 PHK. [IpuHIMNIBI TpaHCKPHUMIIMK: KOMIUIEMEHTApPHOCTh, aHTUIAPaIETbHOCTh, aCHMMETPHYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemke. Hexooupyrowue PHK.

Tpaucnsiius u e€ sransl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka. YcnoBus OnocuHresa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib ppubocoM B GnocuHTE3€e OenKa.

Cosepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzanys TeHOMa y MPOKapuoT U dyKapuoT.
Perynsuust akTHUBHOCTH T€HOB Yy mpokapuot. I'unore3a onepona (®@. XKakoO, XK. Mano). Monrexkyrsapnuvie
MeXanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 peeyiayuu pabomwl cenos. Perynsauus
0OMEHHBIX TIPOIIeCcCOB B KileTke. KieTounslii romeocTas.

Bupychel — HeksieTouHble (hOPMBI KU3HU M OOIMraTHbeie mapasuTbl. CTpOEHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuzuennwvii yukn JHK-codepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Oobpamuas mpaHcKpunyus, peeepmasa, uHmezpasd.

Bupycubsie 3aboneBanusi uenoBeka, >KMBOTHBIX, pacteHuid. CIIUJI, COVID-19, couwmaneHbie ©

MEIULUHCKUE TPOOIIEMBI.
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Buoungpopmamura: unmezpayus u ananuz 6Goavwux maccusos («bigdatay) cmpyxkmyphoix
ouonocuyeckux oaunnvix. Hanomexnonocuu 6 ouonoeuu u meouyune. Ilpoepammupyemovle hynkyuu 6eaKos.
Cnocobvl 0ocmasku 1ekapcms.

JdemMoHcTpanuu

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

Tabmuup! u cxemsl: «buocunTes Oenkay, «I eHeTnyeckuid Koy, «Bupycer», «bakrepruodarny.

IIpakTuyeckas padora «Co3gaHre MOJCTU BUPYCa.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH — 7 4

Knerounsnii mukn, ero mepuoisl u peryiasuus. Uutepdaza u muto3. OCOOEHHOCTH MPOLIECCOB,
nporekarmux B uHTepdase. [logroroBka kiaeTku K aeneHuto. [IpecuHTeTHdeckuii (MOCTMUTOTUYECKU),
CUHTETHUYECKUN U MIOCTCUHTETUYECKUH (IIPEMUTOTUICCKUI ) TepHO bl MHTEP(DA3HI.

Marpuunbiii cunte3 JJHK — penmumkarnusa. [lpunnuner perummkanuu JIHK: xoMmiiemMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNapaiienbHOCTh. Mexanu3Mm perukanuu [JHK. Xpomocomel. Ctpoenue
xpomocoMm. Temomepsl U Teiaomepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTHUM. JIUTIIOMIHBIA U
rarIonIHbIN Habopel XxpoMocoM. ['oMonoruuHbie XpoMocoMsl. [10510BbIE XpPOMOCOMBI.

Henenne knetkn — mMuTo3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX Ipouecchl. Tumbel MuTo3a.
Kapuokunes n nutoknnes. buosornueckoe 3HaueHHE MUTO3A.

Perynsauus mutoTrdeckoro mukia kietku. [Iporpammupyemast kjaeTouHas ru0esb — aromnTos.

Knerounoe simpo, XpoMocOMBbI, (YHKIMOHATbHAs TeHOMHKA. Mexanusmbl nponugepayuu,
oughghepenyuposku, cmapenusa u eubenu xiemox. «L{ugposas kremka» — ouounHgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIIEMKUL.

JdemMoHcTpanuu

Tabmuupl u cxembl: «KU3HEHHBIN HUKI KIETKW», «Muto3», «CtpoeHue xpoMmocomy, «Perukarus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoMpenaparsl: «MuTo3 B KIeTKaxX KOpelka JTyKa.

JlabopaTopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopHnass paGora «HabOmoneHue MHuTO3a B KJIETKaX KOHYMKA KOpEIIKa JiyKa (Ha TOTOBBIX
MUKpOTIpenaparax)».

Tema 9. Ctpoenue u pyHKIMH OPpraiu3mMoB — 14 u

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKIJIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHMSI M KU3HENEATENbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, IpyTrue NpoTucThl. KonoHnanbHble OPraHu3MBbl.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. OpraHusm
Kak equHoe 1enoe. 'omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHAs, IMOKPOBHAs, MPOBOJAIIAS,
OCHOBHasl, MexaHnueckasi. OCOOEHHOCTH CTPOEHUs, PYHKIINI U PacTIoNokKEeHHsI TKAaHEH B OpraHax pacTeHHI.

TkaHM JKMBOTHBIX W YeEJIOBEKA. [HWIBI J>KMBOTHBIX TKAHEW: OSIUTEIMAIbHAS, COEAUHUTEIbHA,
MblIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIIMHA U PacIlONOKEeHHsI TKaHEH B OpraHax >KHBOTHBIX M
YeJI0BEKa.

Opransl. BereratnBHble U TreHEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPIaHOB KUBOTHBIX
1 yesoBeka. yHKIMU OpraHoB M CHCTEM OPTaHOB.

Onopa Tena opranuzmoB. Kapkac pactennii. CkeneTsl 0THOKIETOYHBIX 1 MHOTOKJIETOUHBIX )KUBOTHBIX.
HapyxHblii 1 BHyTpeHHMH ckeneT. CTpOEHUE U TUIIBI COEINHEHUS KOCTEH.

JIBI>KE€HHE OpraHu3MOB. JIBHKEHHE OJHOKIETOYHBIX OpIraHU3MOB: aMEOOUAHOE, KIYTHKOBOE,
pecHUYHOE. J[BU)KEHHME MHOTOKJIETOYHBIX PACTEHUMU: TPONM3MBI M HACTHH. J[BM)KEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U Y€JOBEKa: MblleyHas cucreMa. Peduekc. CkeneTHble MBI U UX padoTa.
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[Inutanune opranusmos. Ilornomenre Boibl, yriaeKUCIOro ra3a ¥ MUHEPaJIbHbIX BEIIECTB PACTCHUSMH.
[Iutanue XUBOTHBIX. BHYTpHNOIOCTHOE M BHYTPUKIETOYHOE MHUIIEBapeHue. lluTtaHme mnO3BOHOUYHBIX
AKUBOTHBIX. OT/Ebl NUILEBAPUTENILHOTO TpakTa. [InimeBapurensHble xenessl. IlumeBapurenbHas cuctema
YEJIOBEKa.

Jlpixanue opranu3moB. Jlpixanwe pacteHuid. Jlpixanwe >kuBOTHBIX. Jluddysms razoB uyepes
noBepxHOCTh KieTku. KoxkHoe npixanue. [lpixarenpHas moBepXxHOCTh. KabGepHoe U JEro4HOE AbIXaHHE.
JlbIxaHh€ IIO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOEHUs JIETKUX
[I03BOHOYHBIX >KMBOTHBIX. JIpIXaTelbHAsl CHCTEMa 4YeJIOBEKa. MeEXaHW3M BEHTUIISILUU JIETKUX y ITHL U
MieKonuTamux. Perysanus apixanud. JlpixareabHble 00bEMBI.

TpancnopT BewecTB y OpraHu3MoB. TpaHCHOPTHBIE CHUCTEMbl pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOCHass cucrtema u €€ opranbl. KpoBeHOCHass CUCTEMa IIO3BOHOYHBIX JKMBOTHBIX H
yenoBeka. Cepjle, KpOBEHOCHBIE cOCYAbI U KpoBb. Kpyru kKpoBooOparieHusi. DBOIOLUOHHBIEC YCIOKHEHHS
CTPOCHHS KPOBEHOCHON CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenue y opranusmoB. Beiienenue y pacteHuid. Beinenenue y XKMBOTHBIX. COKpaTHUTENIbHbBIE
Bakyosiu. Opransl BeieneHus. OunbTpanus, cekpenrs U 00OpaTHOE BCACHIBAHHE KAaK MEXaHH3MBI PaOOTHI
OpraHoB BblieieHMs. CBSI3b IOJIOCTH Te€la ¢ KPOBEHOCHOW W BBIIEIMTEIbHOW cucTeMaMM. Brinenenue y
MMO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. Ctpoenue u gpyHkuuonupoBanue Hedpona. OOpazoBaHue
MOYH Yy YEJIOBEKaA.

3ammTa y OpraHu3MoB. 3aliMTa Yy OAHOKJIETOYHBIX OpraHu3MoB. CHoOpbl OakTepuil M IMCTHI
IpOCTEHIINX. 3alUuTa Y MHOTOKJIETOUYHbIX pacTteHuil. Kyrukyna. CpenctBa macCUBHOM M XMMHUYECKOU
3auThl. ODUTOHLIMUIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX NIpPOM3BOJAHBIC. 3allUTa OpraHu3Ma OT
Oonesneli. MIMMyHHas cucrtema dYenoBeka. KIETOUHBIM W TyMOpaidbHBII MMMYHUTET. BpOoXnEHHBIA H
npuoOpeTEHHBIN crienn(pUIeCKUii IMMYHHUTET. Teopusi KIOHATbHO-ceNeKTUBHOrO nMmyHHTeTa (I1. Dprmx,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHU3MOB. Poiib BpOKIEHHOTO UMMYHHUTETA B
Pa3BUTHM CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxumocTe M perymsinuss y OpraHusMoB. PasgpaknmMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisinus y pacTeHUui. POCTOBBIE BENIECTBA U UX 3HAYCHUE.

HepBHast cuctema u peduiekTopHas peryssiius y >KMBOTHbIX. HepBHas cucrema U €€ OTIENbl.
OBOJIIOIIMOHHOE YCIIO)KHEHNUE CTPOEHUsT HEPBHOM CHUCTEMBl Yy MXUBOTHBIX. OTHEIBI TOJOBHOIO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIIEKCHI.

I'ymopasibHas peryssinus M SHIAOKPUHHAs CUCTEMA XUBOTHBIX M 4enoBeka. JKene3bl 3HIOKpUHHOU
CUCTEMBI U UX TOPMOHBI. JleficTBuEe TOpMOHOB. B3anMOCBs3p HEPBHOM U Y3HAOKPUHHOU cucteM. [ unoranamo-
runoguszapHas CUCTEMA.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuuer u cxembl: «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOpOCINy, «bakTepumny,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHHUI», «CHCTEMBbl OpraHoB IIO3BOHOYHBIX >KMBOTHBIX»,
«BuyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOsI»,
«CTpo€HHE JMCTOBOM IUIACTHHKW», «TKaHM JKMBOTHBIX», «Ckenmer denoBekay, «llumeBapurenbHas
cucreMa», «KpoBeHocHas cuctemay, «/[pixarenbHas cucreMar, «HepBHast cucremar, «Koxa», «MpleuHas
cucreMa», «BblaenurenbHas cucreMa», « JHIOKpPHHHAs cucTeMay, «CTpoeHne MbIb», «MMmyHHTET?,
«KumeunornonoctHeiey», «CxemMa nuTaHus pacTeHu», «KpoBEHOCHBIE CHCTEMBI I03BOHOYHBIX JKHUBOTHBIX),
«Ctpoenue ruapb», «CTpoeHue mianapuny, « BHyTpeHHee CTpoeHue 0K AEBOro 4YepBs», «HepBHasa cucrema
pb10», «HepBHas cucrema Jsrymku», «HepBHas cucrema npecmblkaromuxcsa», «HepBHas cucrtema nTuipy,
«HepBHas cucrema mMiekonuraromux», «HepBHas cucrtema yenoBekay, «Peduekcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKpOIIpernapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBUHBI MOJITIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKHX, )KUBBIE IK3EMILISPbI
KOMHATHBIX pacTeHUM, repOapuu pacTEeHUIl pa3HBIX OTAENIOB, BIAXKHBIE NMpenapaThl KUBOTHBIX, CKEJIETHI
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MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4eJoBeKa, 00OpyaoBaHHe IS
J€MOHCTPALlMM TOYBEHHOTO M BO3AYIIHOTO NMUTAHHS PACTEHUM, pacllelUIeHHs Kpaxmala U OeJIKOB IMoA
neiictBueM (hepMEHTOB, 00OpYyIOBaHHUE ISl JEMOHCTPAIMH OIMBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTU
NErKUX, MEXaHU3Ma JbIXaTeIbHBIX JBUKEHUN, MOJIENTU TOJOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TkaHeil pacTeHUI».

JlabGoparopHas padora «/3yueHue TKaHei )KUBOTHBIX».

JlaGopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHMe U pa3BUTHE OPTaHU3MOB — 8 4

@DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoYasi BEereTaTuBHOE) U 1MojoBoe. Buabl 6ecrnoioro
Pa3sMHOXKEHHUs: TOYKOBAHUE, CIIOPYIISIHS, (hparMeHTanus, KIOHUPOBAaHHE.

[TonoBoe pa3muoxkenue. llonoBbie kieTku, wian rameThl. Meito3. Cranuu wmeiio3a. [loBenenue
xpomocoM B Meio3e. KpoccunroBep. buonorndeckuii cMbICi Melo3a U MOJIOBOTO Mpolnecca. Meito3 u ero
MECTO B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpiieBoe pazsutue. ['amerorenes y :xuBoTHbIX. [lon0BbIe xene3bl. OOpa3oBaHue U pa3BUTHE
II0JIOBBIX KJI€TOK. CriepmaToreHes u ooreHes. CTpoeHue MOJI0BBIX KIETOK.

OmnogoTBOpeHHe W AMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIJIOJOTBOPEHHS: Hapy>KHOE,
BHyTpeHHee. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa O Pa3BUTHH OPTraHU3MOB.
Mopgoecenez — oona u3z enaguvix npodiem smbpuonoeuu. Konyenyua mopgozenos u mooenu mopghocenesa.
Cragun oSMOpuorenesa >KMBOTHBIX (Ha mnpumepe Jsarymku). [po6nenume. Tumbl  npoOneHus.
Lemepmunuposannoe u Hedepmunuposanmoe OpoobaeHue. bnacmyna, munvi 6aacmyn. OcoOeHHOCTH
NpoOJieHUsT MIIEKONUTAIOMIMX. 3apOoAbIIIEBbIE JIMCTKU (TracTpyyiduus). 3akjajka OpraHoB W TKaHEH u3
3apOJIBIILIEBbIX JIUCTKOB. B3amMHOe BiMsHUE YacTel pa3BUBAIOLIETOCS 3apojpliia (dMOpHOHAIbHAsS
WHAYKIMS). 3aKiIajka MjiaHa CTPOSHHS KUBOTHOTO KakK pe3yabTaT UEePAPXHUUECKUX B3aUMOJICHCTBUIN TE€HOB.
Brnusinue Ha SMOpHOHANBHOE pa3BUTHE PA3IHUHBIX (PaKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pa3Butue xxuBoTHbIX. [locTamMOpronanbHbIi nepuoa. [psimoe u Henpsimoe pa3Butue. Pazputue
¢ MeraMop(o30M y OECHO3BOHOYHBIX U MO3BOHOYHBIX JKMBOTHBIX. bHonormueckoe 3HaueHue MpsiMoro u
HEMPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B IpUpOA€E. THUIIBI pOcTa KUBOTHBIX. DaKTOPBI pETYIIALNHN pOCTa
KUBOTHBIX M uejoBeka. CTaguu MOCTIMOPHMOHATIBLHOTO PAa3BUTHs y >KUBOTHBIX M uelnoBeka. [lepuojibl
OHTOTeHe3a yenoBeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKUE TPOIECCHI.

Pasmuoxenue u pazsutue pacteHuil. [lameroput u cnopodut. Meio3 B KU3HEHHOM LIUKJIE PACTEHUH.
OOpaszoBanue crnop B mpouecce Meio3a. I'amerorenes y pacteHuidl. OmIOJOTBOpPEHHE M Ppa3BUTHE
pPaCTUTENBHBIX OPraHU3MOB. J[BOIHOE OMIIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE
CEMEHH.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUI W )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmupr um  cxembl: «BereraTuBHOE pa3MHOXKeHHE», «TUIbl OECHoOJOoro  pa3MHOXKEHUSY,
«Pa3MHOXKEHHE XJTaMHJOMOHAAbD», «Pa3MHOXEHHE »HBIVIEHB», «Pa3MHOXeHHEe THaApb», «Meio3y,
«XpoMocombl», «l'ameTtorenes», «CTpoeHUE SULEKIETKH M crnepMaro3ousia», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsimoe u Hempsimoe paszBuTue», «Pa3BuTHe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne JArymkw», «J/[BoiHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX pAaCTeHHI», «CTpOEHHE CEeMSH
OJIHOJIOJIbHBIX U ABYAOJBHBIX PACTEHUI», « KM3HEHHBIN LIMKIT MOPCKOM KaIyCThI», <) KM3HEHHBIN UK MXay,
«OK13HEHHBIN TUKII TAOPOTHUKAY, <« KM3HEHHBIN ITUKII COCHBI».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl SULEKICTOK U CHepPMaTO30HI0B, MOEIb
«MK pa3BUTHS JIATYILKUY.

JlaGoparopHas padora «/3yueHne cCTpOeHHS MOJOBBIX KIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BrisiBiieHHE TPU3HAKOB CXOCTBA 3aPO/ABIIICH MO3BOHOYHBIX JKHBOTHBIX).
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JlabGoparopHas pabdora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB — 2 4

HcTtopus craHOBIEHHsS M Pa3BUTHUS I€HETUKHM Kak Hayku. PabGoter I. Menpens, I'. ne ®pwusa, T.
Moprana. Posib oTedecTBeHHBIX YU€HBIX B pazButun reHeTuku. Padotsl H. K. Konbiiosa, H. U. BaBuiiosa, A.
H. benoszepckoro, I'. 1. Kapneuenko, 0. A. ®duwmmuenko, H. B. TumodeeBa-Pecosckoro.
OCHOBHbBIE T€HETHYECKUE TIOHSATHUS M CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIeJbHBIE T'EHBI,
aNbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UT0TA, TE€TEPO3UT0Ta, YUCTAs
JIUHUS, THOPU/IBI, TEHOTHI, (PEHOTHII.

OcHOBHbIE METObI TEHETUKH: THOPUIOIOTHUECKUM, TUTOIOTUYECKUI, MOJIEKYIISIPHO-T€HETHUYECKHIA.

JdemMoHcTpanuu

[optpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. beno3epckui,
I'. 1. Kapneuenko, }O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabmuie! u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBbI CKPEIITUBAHUS».

JladopaTopnasi pa6ota «J/[po3odmia kak 00bEKT FreHETHICCKUX MUCCIICAOBAHUI.

Tema 12. 3akoHOMepHOCTH HacJeACTBeHHOCTH — 10 4

Mounorubpuanoe ckpemuBanue. [lepBolit 3axkoH Menaens — 3akoH equHOo00pasusi THOPHIOB MEPBOTO
nokonenus. [lpaBuno ngomuHupoBanuss. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUIEHHs] MPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ MmoTe3a 4YucToThl raMer.

AHanuzupyroliee ckpemuBanue. [ [poMexxyTouHbIi XapakTep Haciaeq0BaHus. Paciierienue npu3HakoB
[IPU HEMOJIHOM JOMHHHUPOBAHUH.

Jurubpunnoe ckpeumBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO HacCJeIOBaHUS
Mpu3HaKoB. [[uTomornueckre OCHOBHI AUTUOPUIAHOTO CKPEIIUBAHUSI.

CuemuienHoe HacienoBanue mnpuszHakoB. Paborer T. Moprana. CrensieHHOE HaciaeAOBaHHE TE€HOB,
HapylIeHUE CUETIJICHUS MEXKy TeHaMU. XPOMOCOMHasi TEOPHs HACIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIN MEXaHU3M ONpEEIeHUs Moia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbI M TeTeporaMeTHbll MmoJ. ['eHeTnyeckass CTPyKTypa MOJIOBBIX XpoMocoM. HaciiemoBanue
MIPU3HAKOB, CIIETUICHHBIX C TTIOJIOM.

I'enorun kak nenocrHas cucrema. [lmeoTponust — MHOKECTBEHHOE JAEHCTBUE T'eHa. MHOKECTBEHHBIN
aienusM. BzaumopeiicTBrue HeasuenbHbIX TeHOB. KoMimieMenTapHocTh. Onuctas. [lonumepust.

['eHeT4eckuii KOHTPOJIb Pa3BUTHS PACTEHUMN, KUBOTHBIX M UYEJIOBEKA, a Takke (U3MOJOTHUUYECKHUX
MPOIIECCOB, MOBEICHNUSI M KOTHUTUBHBIX (YHKINNA. ['eHETHYeCKne MEeXaHW3Mbl CHMOMOTEHE3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO3MMH — IMAPA3UT» U «XO3IUH — MHKPOOMOM». ['eHeTHdecKkue acheKThl KOHTPOIS H
W3MEHEHUS HACJIEICTBEHHOW MH(OPMAIIUU B TOKOJICHHSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuuer u cxemsl: «llepBeiii UM BTOpoil 3akoHbl Mennensa», «Tperuilt 3akoH Menzaemns»,
«AHanuzupyoliee ckpermBanuey», «Henonnoe nomuaupoBanue», «CleTIIEHHOE HAaclleJOBaHUE MPU3HAKOB
y npo3odunsiy, «I'enernka monay, «Kapuorun uenoekay, «Kapuotumn apozoduis», «KapuoTumn nTUILIB,
«MHO€eCTBEHHBIN aIeaIn3M», «B3anMoaeCTBIIE TEHOBY.

O6opynoBaHue: MOJENb IS AEMOHCTPAILIUY 3aKOHOB €MHO00pa3us THOPUIOB TIEPBOTO MOKOJICHUS U
pacuIeruieHus] TPU3HAKOB, MOJENb Il JEMOHCTPALMK 3aKOHA HE3aBHUCHUMOTO HACJIEJIOBAHMS MPU3HAKOB,
MOJEIIb JUIsl JEMOHCTPALMH CUETJIEHHOTO HACJIEJOBAaHUS IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKPOIIpENapar:
«/Ipo3odunay.

IIpakTnueckas padora «/3ydyeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.
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IIpakTnueckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBIY.

Tema 13. 3akoHOMepHOCTH U3MEHYHMBOCTH — 6 4

B3aumoneiicTBue reHoTuna M cpensl npu (GopMHpOBaHUU (EHOTHNA. VI3MEHUYMBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMYECTBEHHBIE IPU3HAKY. BUIbI N3MEHUNBOCTH: HEHACIICICTBEHHAS U HACIEACTBCHHAS.

MoaudukanonHas W3MEHYMBOCTb. Poib  cpeasl B (GOpMHpPOBaHMM  MOAM(DUKALMOHHON
n3MeHuuBoctu. Hopma peakuuu npusHaka. BapuanuonHslil psg u BapuanonHas kpusas (B. Moranucen).
CaoiicTBa MOIU(UKAIIMOHHONW U3MEHYNUBOCTH.

I'enoTununueckas n3MeHUYUBOCTh. CBOMCTBA T€HOTUIINYECKONM U3MEHUYMBOCTU. BUJIbI reHOTUIIMYECKOM
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KomOunaTuBHAs H3MEHYMBOCTH. Meii03 1 TOJI0BOM MPOIIECC — 0CHOBAa KOMOWHATHBHON N3MEHUHUBOCTH.
Pone koMOMHATHBHOM N3MEHUYMBOCTU B CO3JJaHUU T€HETHYECKOTO Pa3HOOOpa3Hs B mpeeniaX 0JTHOTO BUAA.

MyTtannoHHasi U3MEHUYMBOCTb. Buabpl MyTanuii: reHHble, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYUUMPOBAaHHbIE MyTalMd. SnepHble M LUTOIUIa3MaTHYeckue Myranuu. CoMaTH4ecKHe U II0JIOBBIE
MyTauuu. [IpuyrHbl BOSHUKHOBEHUS! MyTaluil. MyTareHsl U uX BIUSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTHU
MYTalMOHHOTO IIpoLecca. 3aKOH TOMOJIOTUYECKUX pAI0OB B HacieAcTBeHHON u3meHunBocty (H.M. BaBunos).
BHesnepHast ©3MEHUNBOCTb U HACJIEICTBEHHOCTD.

Onueenemura u dnUeHOMUKA, POJib INULEHEMUYECKUX (PaKmopos 8 HACIe008aHUU U USMEHUUBOCMU
Genomunuueckux npusHaKo8 y OpeaHu3Mos.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabnuue! u cxembl: «Bujpl n3MeHUNBOCTHY, «Moau(pUKaMOHHAs U3MEHYMBOCTHY, «KoMOuHaTHBHAs
M3MEHYUBOCTBY, «Meio3y, «OmnonorBopeHuey, «lenernyeckue 3a0oneBaHus deloBeKkay, «Buabl
MyTaLum».

OO6opynoBaHue: XKHUBbIE M repOapHble HK3EMIUIAPbl KOMHATHBIX pacTeHuil, pucyHku ((otorpadumn)
KUBOTHBIX C Pa3JINYHBIMU BUJAMHU U3MEHUNBOCTH.

JlabopaTtopnasi padGora «VccienoBaHue 3aKOHOMEPHOCTEH MOAMGPUKAIIMOHHOW W3MEHYUBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpenaparax ).

Tema 14. 'eneTuka yenoBeka — 4 4

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIEIOBaHUS TE€HOMa uYeloBeKa. MeTobl
W3YYCHHUS TEHETUKH YeJOBEeKa: TIeHealOTWYeCKUH, OJIM3HENOBBIM, ITUTOreHETUYECKUH, MOMyIsSIHOHHO-
CTaTUCTUYECKUN, MOJIEKYJIIpHO-TeHeThuuecKnil. COBpEMEHHOE OIpeAesieHHe T€HOTHNA: MOJHOT€HOMHOE
CEKBEHUPOBaHNE, TCHOTUIIUPOBAHUE, B TOM uncie ¢ nomotbio [T1P-ananu3a. HacnencrtBennsie 3a001eBaHus
YyeloBeKa. [ eHHbIE HW  XpPOMOCOMHBIE  OOJie3HM  4YenoBeka. boje3sHM ¢ HacleICTBEHHOH
MPEAPACIIONOKEHHOCTHI0. 3HAYE€HNE MEIUIIMHCKON T€HETUKU B MPEJOTBPALLICHUH U JI€UEHUH T€HETUUECKUX
3a0oneBaHui dYenmoBeka. MeaukKo-reHeTuYecKoe KOHCynbTHpoBaHue. CTBoNOBBIE KIeTKU. [loHsTHE
«TEHETUYECKOTO TPy3a». DTHYECKHE AaCHEeKThl HCCICOBAaHWW B OOJACTH PENaKTUPOBAHHS TE€HOMAa H
CTBOJIOBEIX KJIETOK.

I'enetnyeckue (hakTOPHI MOBBIIIEHHOW YyBCTBUTENLHOCTH Y€IOBEKa K PU3NIECKOMY U XUMHUYECKOMY
3arpsi3HEHUIO OKpY»Karolien cpespl. [ eHeTndeckas mpeapacioioKEeHHOCTh YeJIOBEKa K aTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuib! 1 cxembl: «KapuoTtum yenoBekay, «MeTo bl U3yUeHUsI TCHETHKH YelIoBeKay, «[ eHeTHYecKre
3a00JIeBaHUS YEIIOBEKaY.

IpakTuyeckasi padora «CocTaBieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Cestekuusi opranu3mMon — 4 4
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JloMecTukanus U CeleKUus. 3apoxKICHUE CeNeKUMU U aomectukauu. Yuenue H. M. BaBuiiosa o
[lenTpax mpOMCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B CO3JaHUHM COPTOB
pacTeHud U MOpoJ *KUBOTHBIX. COpT, MOpOJa, MITAMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEIACTBEHHOMN
u3menuuBoct H. 1. BaBmiioBa, ero 3HaueHue 7151 CENIEKIIMOHHOM PaOOTHI.

Meroapl CEeNEeKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBI M WHJIWBHAYaJIbHBIM. DTarbl
KOMOMHAIIMOHHOM ceeKuu. VcnpITanue npou3BoauTesel mo notoMcty. OT00p Mo reHOTUITy € MTOMOIIBI0
OIICHKH (DEHOTHUIIA TOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMotk ananu3a JJHK.

HckyccTBEeHHBI MyTareHe3 KaK METOJ CEJCKIIMOHHOW paloThl. PanuanuoHHBIN M XUMHYECKHIA
MyTareHe3 KaK HMCTOYHMK MYyTaluil y KyJIbTYpHBIX (opM opranu3moB. lcnoib30BaHHE T'€HOMHOTO
penakTHpoBaHuUs U MeTo10B pekoMOuHaHTHBIX JJHK 1 nmonydenus nucxogHoro Matepuana Juisl CENeKIUU.

[Tonydenue nmonuruionaoB. BHyTpuBHI0BasS THOpun3anus. bIu3KopoCTBEHHOE CKpPEIIMBAHKUE, WITH
uHOpuUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuaunr. ['erepo3uc u ero npuyuHsl. Vcmnonp3oBanue
rerepo3uca B cenekuuu. OtnanéuHas rubpunuzanus. [Ipeogonenue Oecruioauss MEKBUIOBBIX TMOPHUIOB.
JloCTHKEHHUSI CeNIEKIIUU PACTEHUI U JKUBOTHBIX. «3€1EHAsl peGoNOYUsLY.

CoxpaHeHre U U3YYCHUE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUW U MX TUKHUX POAUYEH IS
CO3/1aHUS HOBBIX COPTOB U THOPHJIOB CEIbCKOXO3MCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasnenue
2EHEMUYECKUMU Pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX 6 YeNsiX VAVUUEHUs.
Cyuecmsyromux U co30anusi HO8bIX NOPo0, JUHULL U KPOCCO8, 8 MOM YUcle C NPUMEHEHUEM COBDPEMEHHbIX
Memo008 HAYUHBIX UCCIIe008aHUL, NEPed0BbIX UJell U NePCHEKMUBHBLX MEXHOI02ULL.

JdemMoHcTpanuu

[Hoptpetsr: H. U. BaBuios, 1. B. Muuypumn, I'. /[. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actaypos,
H. bopinoyr, J. K. benses.

Tabmumer u cxembl: «L[eHTPBI TPOUCXOXKACHUS U MHOTO0OOpa3us KyJIbTYPHBIX PAacTEHUN», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACJICACTBEHHOM U3MEHUMBOCTH», «MeToasl cenekiuny, «OTaanéHHas
rubpuanszanus», «MyTtareHes3».

JlabopaTopHas padora «/3yueHre copToB KyJbTYPHBIX PACTEHUI U MOPOJ AOMAIIHUX KUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CEJIEKIIUN PACTCHHIN.

IIpakTnueckas padora «lIpuBHuBKa pacTeHU».

IkcKypeust «OCHOBHBIE METOJIBI U IOCTHKEHUS CENIEKIIMU PACTEHUH 1 )KUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHIINIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN YYaCTOK, B TEIJIMYHOE XO3SHUCTBO, B JIAOOPATOPHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHoorusi u cuHTeTH4ecKkasi onosorusi —4 +1 4

OOBeKTHI, UCTIONB3YyeMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBbIE KYIbTYPbl, MUKPOOPTaHU3MBEI,
UX XapakTepucTUKa. TpaJuluoHHAas OWOTEXHOJIOTHSA: XJeOomeueHue, IMOJyYeHUE KHUCIOMOJIOYHbBIX
MPOJYKTOB, BHUHOAenue. Mukpobuonornyeckuii cunre3. OOBEKTHI MHKPOOHMOIOTMYECKUX TEXHOJOTHH.
[TpousBocTBO O€Ka, aAMUHOKUCIIOT ¥ BATAMHHOB.

Co3aHve TEXHOJOTMH W HWHCTPYMEHTOB II€JICHANPABICHHOIO H3MEHEHUS M KOHCTPYUPOBAHUS
T€HOMOB C II€JIbIO MOJTYYEeHHs] OPTaHU3MOB U X KOMIIOHEHTOB, CO/IEp KAIllUX HE BCTPEUAIOIINECS B IPUPOE
OMOCUHTETHYECKHE TTYTH.

Krnerounas unkeHepus. MeToabl KylIbTYphl KIETOK M TKaHEH pacTeHHid M KUBOTHBIX. KpuoOaHKH.
ComaTnueckas TuOpuUau3alvs U COMATHMUYECKUU dMOpuoreHes. lcmonb3oBaHHME TalUIOWAOB B CENEKIIUU
pactenuit. [lonyuenue MOHOKIOHANbHLIX anmumen. Vcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILIOOTBOpEHUE. PEKOHCTPYKIUS SHWLEKIETOK U KIOHMpPOBaHHE
KUBOTHBIX. MeETOA TpaHCIUIAHTAllUU sJep KIETOK. 7TexHonocuu 0300po6ieHus, KyIbmMusUposanus u
MUKPOKIOHATLHO20 PA3MHOACEHUS CETbCKOXO3SAUCBEEHHBIX KYAbMYD.

XpoMOCOMHAasi W TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 Te€Ha U KOHCTPYHpPOBAaHUE
pekomOuHanTHBIX JIHK. Co30anue mpamnceennvix opeanuzmos. JJoCTHHKEHUS U MEPCIIEKTHBBI XPOMOCOMHOMN
Y TEHHOW MHXKEHEPUHU. DKOJIOTUUECKHE B STUUECKHE MPOOJIeMbl TCHHOW WHKEHEPHH.
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Menunuackue  OuorexHosmorun. IloctreHomuass mwmdpoBas wmeaunuHa. [II[P-muarHoctuka.
MeTabonOMHBINM aHAINW3, TEHOUEHTPUYECKUN aHajdu3 MpOTeoMa 4YeloBeKa Ui OLIEHKH COCTOSHUSL €ro
310pOBbs. Mcrionib30BaHre CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3 D-Ononrkenepust st pa3paboTKu
(GyHIIaMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/JaHUS KOMIUIEKCHBIX TKAHEH COYeTaHuEeM
TEXHOJIOTUI TpPEXMEPHOro OMONpUHTHHTa U ckadoiuHTra A pelleHus 3a4ad MepCOHATU3UPOBAHHOM
MEJIULIHBI.

Cozanue BEKTOPHBIX BAKIUMH C IEJIbI0 O0eCTieueHrss KOMOMHUPOBAHHOW 3aIIUThI OT BO3OYAHUTEICH
OPBH, ycraHOBIEHHE MOJIEKYJSIPHBIX MeXaHH3MOB (QyHKuunonupoBanus PHK-conmepxamux BHpYCOB,
BBI3BIBAIONINX 0CO0O0 OMacHbIe 3a00IeBaHUsI YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuubl u cxembl: «Mcronb3oBaHME MHKPOOPTaHU3MOB B IMPOMBIIUICHHOM MPOU3BOJICTBEY,
«Knerounas uHkeHepus», «I eHHast UHKECHEPUS».

JlabopaTopHas padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llonydyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

Jkekypeust «bHOTeXHONOTUST — BaKHEWIAas MPOU3BOAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHme KosmnuectBo yacoB JuiekTpOoHHbIE (UG poBbIE)
n/n | pa3aejioB U TeM Bcero | Konurp. | IIpak. o0pa3oBaTejibHbIE PeCypPChI
NMPOrpaMMbl padoTbl | paboThI
1 buonorus xax 1 https://resh.edu.ru/subject/5/10/
HayKa https://interneturok.ru/subject/biology/class/10
2 JKuBble cucTEMBI 2 https://resh.edu.ru/subject/5/10/
UX U3yueHHe https://interneturok.ru/subject/biology/class/10
3 Buosorus kineTku 2 0.5 | https://resh.edu.ru/subject/5/10/
https://interneturok.ru/subject/biology/class/10
4 Xumugeckas 10 1 https://resh.edu.ru/subject/5/10/
OpraHu3anus https://interneturok.ru/subject/biology/class/10
KJICTKHU
5 Crpoenue u 8 2 https://resh.edu.ru/subject/5/10/
(GYHKINU KIETKU https://interneturok.ru/subject/biology/class/10
6 OOMeH BEIECTB U 10 1 1 https://resh.edu.ru/subject/5/10/
MpEeBpaIICHUE https://interneturok.ru/subject/biology/class/10
OHCPI'UU B KJICTKC
7 Hacnencreennast 9 0.5 | https://resh.edu.ru/subject/5/10/
uHbopmanus u https://interneturok.ru/subject/biology/class/10
peanmzanus €€ B
KIJIETKE
8 Ku3HEHHBIH THKIT 7 1 1 https://resh.edu.ru/subject/5/10/
KIIETKH https://interneturok.ru/subject/biology/class/10
9 Crpoenue u 14 1.5 | https://resh.edu.ru/subject/5/10/
byHKIAN https://interneturok.ru/subject/biology/class/10
OpraHu3MoB
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10 Pasmuoxenue u 8 1.5 https://resh.edu.ru/subject/5/10/

pa3BUTHE https://interneturok.ru/subject/biology/class/10
OpraHu3MoB
11 I'eneTrka — HayKa o 2 0.5 | https://resh.edu.ru/subject/5/10/
HACJIEICTBEHHOCTH https://interneturok.ru/subject/biology/class/10
U N3MCHUYHNBOCTHU
OpraHu3MoOB
12 3aKOHOMEPHOCTH 10 1 https://resh.edu.ru/subject/5/10/
HACJIEICTBEHHOCTH https://interneturok.ru/subject/biology/class/10
13 3aKOHOMEPHOCTH 6 1 https://resh.edu.ru/subject/5/10/
W3MEHUYHUBOCTH https://interneturok.ru/subject/biology/class/10
14 I'eneTnka yeaoBeka 4 1 0.5 | https://resh.edu.ru/subject/5/10/

https://interneturok.ru/subject/biology/class/10

15 Cenexkuus 4 1 https://resh.edu.ru/subject/5/10/
OpraHU3MOB https://interneturok.ru/subject/biology/class/10
16 Buorexnonorus u 4 https://resh.edu.ru/subject/5/10/
CUHTETUYECKAS https://interneturok.ru/subject/biology/class/10
Ouoorus
17 PesepBHOE BpeMms 1 1 https://resh.edu.ru/subject/5/10/
https://interneturok.ru/subject/biology/class/10
OBUIEE KOJIMYECTBO | 102 4 13 | https://resh.edu.ru/subject/5/10/
YACOB I10 https://interneturok.ru/subject/biology/class/10
TTPOTPAMME
11 KJIACC

Tema 1. 3aposknenue u pa3BuTHE 3BOJIONHOHHBIX NPeACTaBJIeHUH B Ononoruu — 4 4

OpomtorinonHas Teopust Y. Jlapsuna. [Ipeanocbuiki BOSHUKHOBEHHUS AapBUHU3MA. JKU3Hb U Hay4Has
nearenbHocTh Y. [lapBuHa.

JIBrkyue cuiibl 3BOJIONMM BuAOB 1o Y. JlapBuHy (BBICOKass HMHTEHCHUBHOCTb pa3MHOXKEHUS
OpPraHU3MOB, HACJIEJICTBEHHAs! H3MEHUYUBOCTh, 00pH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN M MCKYCCTBEHHBIH
oTbop).

Odopmnenne cunrerndeckoil Tteopun osBomouuu (CTD). HelTpanpHas Teopusi SBOMIOIMH.
CoBpeMeHHas HBOJIIOIMOHHAs OMOJIOTHsl. 3HaYeHHE 3BOTIOIIMOHHON TE€OpUHU B (POPMHUPOBAHUHU €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa.

JdemMoHcTpanuu

[optpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. Japsun, C. C.
Yersepukos, 1. U. Hmansraysen, x. Xonnein, /. K. benses.

Tabmuue! u cxemsl: «Cucrema xuBoit npupoasl (o K. Jlunuer)», «JlecTHuma *HuBbIX CymecTs (1o
Jlamapky)», «Mexanu3m popMupoBaHus NPUCTIOCOOIEHUH y pacTeHH 1 )kUBOTHBIX (110 JIamapky)», «KapTa-
cxema Mapupyra mnyremectBus Y. J[lapsuna», «Haxoaku Y. Japeuna», «@Popmbel 0O0pbObI 3a
cymiectBoBanuey, «Ilopoasl romy6eit», «MHoroobpasue KynbTypHBIX (POpM KarycTbl», «I1opoabl JOManIHux
KHUBOTHBIX», «Cxema oOpa3oBanust HOBbIX BUIOB (110 Y. JlapBuHY)», «CxemMa COOTHOLICHHUS ABIKYIIUX CUIT
3BOJIIOLIMN», «OCHOBHBIE TIOJIOKEHUS CUHTETHYECKOU TEOPUHU DBOJIIOLIANY.
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Tema 2. Muxkpo3BoJIIOIUA U €€ pe3yabTaThl — 14 4

[Tomynsmus kak snemMeHTapHas equHuLa 3Boatouu. COBpEMEHHbBIE METO/Ibl OLEHKH F€HETHUYECKOTO
pasHOOOpa3usi W CTPYKTypbl mnomymsauuid. V3MeHeHue reHO(OHIA TOMYISAIUM KaK 3IIEMEHTapHOEe
ABOJTIOIIMOHHOE sIBJICHUE. 3aKOH reHeTH4YecKoro paBHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHble (AKTOPbI (IBMXKYIINE CUJIbI) 3BOIMIONUU. MyTaunoHHbId mpouecc. KomOuHaTuBHas
W3MEHUYUBOCTh. J[peiid TeHOB — cirydaifHble HEHANpaBICHHBIC U3MEHEHHS YaCTOT aJUIeNieH B MOMYJISIUSX.
Dddexr ocHoBarens. Ipgexm Oymuirounozo eopaviuika. CHUdCEHUE 2eHeMUYeCKOo20 pPa3HO00paAsusL:
npuuunsl u cieocmeus. Ilposenenue sghghexma opetigha eenos 6 borvbwux u manrvlx nonyaayusx. MUrparuu.
M3omsnmst momyssituii: reorpadgudeckas (mpocTpaHCTBEHHAs ), Onoyiorndeckas (pernpoayKTHBHAS).

EcrecTBenHbIii 0TOOp — Hampapisitouii  gaxkrop sBomonuu. DOpMBI €CTECTBEHHOrO 0TOOpa:
JBIDKYIIUH, CTaOMIU3UPYIOIIUH, pa3pbiBatoluii (qu3pynTuBHEIA). [lomoBoit orGop. Bo3HHKHOBeHHE U
ABOJIIOLIMSI COIIMANIBHOTO MOBECHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPOIBOIIOIMH. BO3HHKHOBEHHE TPUCTIOCOOICHHIA
y opranu3MoB. Apomopdosbl u uamoamantauuu. Ilpumepbl npuCcnocoOJICHUH Yy OPraHU3MOB:
Moponoruueckue, (duznonoruyeckue, OMOXMMHYECKHE, MOBE/IEHYECKUE. OTHOCHUTENBHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumoobpasoBanue kak pe3yiabTaT MUKPOIBOIOIUU. W3omsamus —
KIII04eBOH  ¢akTop BHmooOpazoBanms. Ilyrm u  cmocoObl  BHAO0Opa3OBaHUS:  aJUIONATPHUYECKOE
(reorpaduueckoe), CUMIIATPUUECKOE (IKOJIOTUYECKOE), «KMTHOBEHHOE» (ITOJIMILJIONIN3aLNs, THOPUAN3ALINS).
JITUTeTbHOCTh SBOJIOIMOHHBIX MTPOLIECCOB.

Mexanuzmbl (OpMUPOBaHHS OMOIOTUYECKOTO Pa3HO00pa3usl.

Ponp sBomononHoN Ononorud B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHHs OuopazHooOpaswus.
MUKpPOABOIIONHS W KOIBOJIIOLHUS MApa3uTOB U MX X035eB. MeXaHU3Mbl ()OPMHUPOBAHUS YCTOWIHMBOCTH K
aHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmuupl u cxembl: «MyTalMOHHAsT U3MEHUYMBOCThY, «[lomynsainuronHas cTpykTtypa Buaa», «Cxema
MposIBIIEHUs] 3akoHa Xapau—BaitHOepra», «JIBUXKyIHe CHUIBI IBONIOIHIY, «IKOJIOTUYECKAsS H3OJNSIIHS
MOMYJSIIUKM ceBaHCKOHM (openny, «['eorpaduueckas U30as1Ks TUCTBEHHULIBI CHOMPCKON U JIMCTBEHHUIIBI
naypckoit», «[lomynsiioHHbIe BOJIHBI YHCIEHHOCTH XUIIIHUKOB U KepTBY», «Cxema JeiCTBUS €CTeCTBEHHOTO
otbopay, «PopmMbl 00pbOBI 3a cyriecTBOBaHUE», «HAyCcTpHanbHbIil MenaHu3mMy, «JKuBbIe UCKOMAaeMBbIE,
«[lokpoBUTENBCTBEHHAs ~ OKpacka  JKMBOTHBIX»,  «lIpemympexnaromas  okKpacka  KUBOTHBIX»,
«Dusnonoruueckue agantanuny», «lIpucnoco0IeHHOCTh OPraHu3MOB U €€ OTHOCUTENIBHOCTHY, «Kpurepuu
BUja», «Buabl-nBoliHukM», «CTpykTypa Buaa B npupoae», «CrocoObl BUA000pa3OBaHUS»,
«['eorpaduueckoe Bug00Opa3oBaHre TPEX BUAOB JAHABIIICH», «DKOJIOTHUECKOE BU000pa30BaHUE BHUJIOB
cunuIy, «[lonmumnonasr pacrenuii», «KamycTHO-peneuHbIN THOPHUITY.

Oo6opynoBanue: repbapuu pacTeHUi, KOIEKIIMA HACEKOMBIX, dydella MTHUIl U 3Bepel ¢ MmpuMepaMu
Pa3IMYHBIX MPUCIIOCOOICHUH, Yydesa MTULl U 3Bepeil pa3HbIX BUJOB, repOapuu pacTeHUi OJU3KUX BUJIOB,
00pa3oBaBMIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHasi pa6ora «BpIsiBIeHHEe H3MEHYMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopHas padora «lIpucnocoOnenuss OpraHu3MoB U X OTHOCUTEIIbHAS 11€71€CO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHEeHHE BUOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakposBosonust 4 €€ pe3yabTaThbl — 6 4
Metoael u3ydeHus MakpodBomonuu. IlaneoHTonmormyeckue MeETOIbl U3YYEHHS  DBOJIOLHUU.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSIBI OPTaHU3MOB.
buoreorpaduueckue meroasl u3ydeHus sBoiounu. CpaBHeHue (opsl U (ayHbl MaTEPUKOB H
ocTpoBOB. bruoreorpadguyeckue obmactu 3emin. BUabl-o5HIEMUKN U PETUKTHI.
24



DOMOpPHUOIOTHYECKHUE U CPABHUTEILHO-MOP(OIOTHIECKHE METO b H3yUEHUS SBOTIONNH. [ eHeTndyeckue
MEXaHHU3MBbI 3BOJIIOIUU OHTOT'€HE3a U MOSIBIICHUS 3BOTIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHATIOTHYHBIE
opransl. PynumeHTapHble OpraHbl W aTaBU3MbL. MOJEKYISIpHO-TEHETUYECKHUE, OHOXMMHUYECKHE U
MaTeMaTHYECKUEe METO/bl U3yYeHUS IBOIIONHMU. [ 'oMosoruunbie reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHS
(UIOreHEeTUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOLHS TEHOMOB.

OOmue 3aKOHOMEpPHOCTH (TmpaBuia) 3BoNOUUHU. [lpunyun cmensvt Gyukyuti. HeoOpaTuMoOCTh
HBOJIIOIMH. AanTUBHAs panuaiys. HepaBHOMEPHOCTb TEMITOB 3BOJIIOIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkenb.

Tabmuuer u cxembl: «OUIOTCHETUYECKUN P JIOMIAIN», «APXEONTEPUKCY», «3BEpO3yOble SIIEphI»,
«Crerouedainsi», «Puanopurs», «CeMeHHble ManopoTHUKNY, «bruoreorpadudeckue 30Hb1 3emMuny, «Jpeiid
KOHTHUHEHTOBY», «PenukTo», «HavyanbHble cTaguu SMOPHOHAIBHOIO Pa3BUTHS MMO3BOHOYHBIX >KUBOTHBIXY,
«["oMonornuHbIe ¥ aHAJTOTHYHBIE OpraHbl», «PyIUMEHThI», «ATaBU3MbBI», «XPOMOCOMHBIE HA0OPHI YEIOBEKA
U IUMIan3e», «[ JTaBHbIe HaNpaBIeHUS YBOIONHI», «OO0IIMe 3aKOHOMEPHOCTH dBOJTIOIIHMY.

OO6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKH HCKOIMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxieHue u pa3BuTHe :KM3HU Ha 3emiie — 15 4

HayuHble rumorespl NMpOMCXOXKJIEHUS *XU3HU Ha 3emue. AOuoreHe3 M mnaHcrnepmusi. JloHaydyHbIe
IIPEJCTABICHUS O 3aPOKICHUHU JKU3HU (KpeallnoHu3M). [ uroTe3a NoCTOSHHOIO CaMO3apOsKICHUS )KU3HU U €€
onpoepxkenue onbitamu O. Pequ, JI. Cnannanmanu, JI. [Tacrepa. [Ipoucxoxaenue >Kxu3Hu 1 aCTPOOHOIOTHSL.

OcHoBHbIE 3Talbl HEOpraHuueckod sBomtouuu. [lnaHerapHas (reojormyeckasi) HBOJIIOLIMSL.
Xumuyeckasi 3BONIOIUSA. AOHMOreHHBIH CHHTE3 OpPraHMYECKUX BellecTB W3 Heopranuyeckux. OmbiT C.
Munepa u I'. FOpu. OGpa3zoBanue nonumepoB u3 moHoMepoB. KoanepBatHasa runore3a A. M. OnapuHa,
runoTesa nepsuuHoro OynboHa JIx. XonneitHa, renerndeckas runotesa I'. Mémnepa. Pu6ozumsr (T. Yek) u
runoresa «vupa PHK» V. 'un6epra. ®opmupoBanne MmeMOpaH u BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnn u Metoasl e€ usyueHus. Mckornaemble opraHn4eckre ocTaTku. ['eoXxpoHoiIorus u eé
MeToabl. OTHOCUTENbHAs U A0COIIOTHAS Te0XpOoHOJOorHs. ['e0XpoHOIOrnYecKas IKaia: S0Hbl, 3Pbl, IEPHObI,
JIOXH.

HavanpHbie 3Tanbl opraHudeckoi 3Bostonuu. [losiBieHrne U 3BOJIOLNS MEPBHIX KIETOK. DBOJIIOLUS
MeTtabonu3ma. Bo3HuKHOBEHHME MepBbIX 3kocucTeM. CoBpeMEHHblE MUKPOOHBIE OMOIIEHKH Kak aHaJIoT
nepBbIxX Ha 3emiie coobecTB. CTpoMaToiauThl. [IpokapuoOTHI M 3yKapHOTHI.

[Ipoucxoxxaenne  3ykapuoT  (cumMOuoOreHe3).  OBOJIIOLIMOHHOE  IPOUCXOXKJICHHE  BHUPYCOB.
[IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Tarbl BOJIFOLUY BBICIIUX pacTeHUi. OCHOBHBIE apoMOp(h03bl pacTeHUi. Bbixoa pactenuit
Ha cyury. ITosiBineHne cnopoBbIX pacTeHUl U 3aBoeBaHKe UMHU cylu. CemeHHble pacteHus. [Iponcxoxnenne
LBETKOBBIX PaCTCHUM.

OcCHOBHBIE 3TaIbl HBOJIIOLNU )KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX. Benackas dayna.
KeMOpuiickuil B3pbIB — MOsIBIIEHHME COBPEMEHHBIX TUIOB. llepBrie XOp/0Bbie XUBOTHBIC. JKU3Hb B BOJE.
DOBouoLus MO3BOHOYHBIX. [Ipoucxoxaenue amubuii n pentunuii. IIponcxoxnaeHne MIEKONUTAONMX H
ntul. [IpuHuun xiarodyeBoro apomopdosza. OcBoeHHe OECTO3BOHOYHBIMH U MO3BOHOYHBIMH YKHBOTHBIMH
CyILIH.

Pa3Butue xu3HM Ha 3emiie 10 3paM U NepuojaMm: apxeil, mpoTepo30il, maneo3on, Me30301, KalHO30M.
OOmast xapakTepuUCTHKa KJIMMaTa W TeOoJOrMYecKuX mpoueccoB. [losBieHne M pacuBeT XapaKTEpHBIX
OpraHu3MoB. YTi1eo0pa3oBaHUE: €ro yCJIOBHS U BIMSHUE HA Ta30BbIi cOCcTaB aTMoc(hepsbl.
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MaccoBble BBIMUpPAHHSI — JKOJOTMYECKHE KPHU3UCHI Ipouuioro. [IpuymHBI M CIEeACTBUS MacCOBBIX
BeIMUpaHuil. COBPEMEHHBIM JKOJOTHYECKUH KpHu3uC, ero ocobOeHHocTH. I[Ipobrema coxpaHeHHs
O6uopaznooOpazus Ha 3emIe.

CoBpeMeHHast CUCTeMa OpraHMYecKoro mupa. [IpuHIuNel KIaccupukanuu opranu3MoB. OCHOBHBIC
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[optpetsr: @. Penu, JI. Cnannannanu, JI. [Tactep, U. 1. Meunukos, A. M. Onapun, Jx. Xonngei, I
Ménnep, C. Mumnep, I'. FOpu.

Tabmuubpr u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo wu3ydeHHro
caM03apoKJeHus kHu3HW», «Cxema onbita C. Mumiepa, I'. FOpu», «9Tansl HEOPraHMUECKOU 3BOJIFOLIUN,
«["eoxpoHomornyeckas mkama», «HauanbHbIE 3Tambl OpraHWUYECKON »BoMonHmn», «Cxema 00pa3oBaHUS
IyKapuoT myTéM cumbOuoreneza», «Cucrema >XKMBOH TpUPOIbI», «CTpoeHHE BHpyca», «ApoMopdo3sl
pactenuit»y, «Punnodurte», «OAHOKIETOYHBIE BOAOPOCIHN», «MHOTOKIETOYHBIE BOJOPOCIN», «MXu»,
«ITanopotHukn», «l'omocemeHHble pacTteHus’», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS
KHBOTHOT'O MUDPay», «KApoMop(}o3bI JKUBOTHBIX», «IIpocTeiimmey, «Kumeanomnonoctueie», «Ilmockue uepsmuy,
«Unenucronoruey, «PpiObl», «3eMHOBOAHBIE», «lIpecMbikatonuecs», «lITuibply, «MIEKONMUTAIOIINE,
«Pa3BuTHE XKU3HU B apXeuckou spey, «Pa3BuUTHE KW3HU B MPOTEPO3OUMCKOU 3pen, «Pa3BuUTHE KU3HU B
Majieo30McKor 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue KM3HM B KalHO30MCKOH 3pey,
«CoBpemMeHHasi CHCTEMa OPraHUYECKOr0 MUPay.

ObopynoBanue: TepOapuu pPACTEHHM Pa3JIMYHBIX OTAENOB, KOJUICKIIMA HACEKOMBIX, BJIAXHBIC
rpenaparbl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIMHM UTJIOKOXKHUX, CKEJIEThl I03BOHOYHBIX KUBOTHBIX,
yyyena NTHULl U 3BEpei, KOJUIEKUMU OKaMEHEJIOCTEH, IOJIE3HbIX HCKOIMAEeMbIX, MYJSDKH OPraHMYeCKHX
OCTAaTKOB OPTaHU3MOB.

Bupryanbnas Jjgaboparopuasi padora «MogenupoBanue onbiToB Musuiepa—tOpu 1mo u3ydeHuro
aOMOTeHHOT0 CMHTE3a OPraHuYeCKUX COeIMHEHUH B MepBUYHON aTMochepey.

JlabopaTopHas padora «/3ydyeHne u onucaHrue NCKOMAEMbIX OCTAaTKOB IPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS PaCTEHUN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxneHue yeaoBeka — antponoreses — 10 u

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEACTABIECHUN O IPOUCXOXKACHNUN YeloBeKa. Pennrunosnsie Bo3zpeHus. CoBpeMeHHbIE
Hay4YHbIE TEOPHUH.

CxoncTBO 4enoBeka ¢ JKMBOTHBIMU. CHcCTeMaTH4ecKoe IoJIoKEeHHE uenoBeka. CBHIETeNbCTBa
CXOJCTBAa YEJIOBEKa C YKUBOTHBIMHU: CPaBHUTEIbHO-MOPQOJIOTrndyeckue, 3MOpHOJIOrHuecKre, (pU3noIoro-
OuoxumMuyeckue, rnoBeneHUeckne. OTIHYMS YeloBeKa OT JKUBOTHBIX. [IpAMOXOXKIeHME U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJJOBHOIO MO3ra U BTOPO CUTHAIIBHON CHUCTEMBI.

JBuwxymue cuibl  (QakTophl) aHTpomoreHe3a: OuoJOrHueckue, couuaibHble. CoOOTHOIIEHHE
OMOJIOTUUECKHUX U COITHATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpomnoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYIIBI) U paHHUE
MOHTHJIBI — OOIIKE MPEeIKHU YeTOBEKOOOPa3HBIX 00€3bsiH M Jro/ieH. ABCTPATONUTEKH — JBYHOTHE MPEIKU
mrosiel. YemoBek yMeblii, epBble U3TOTOBIICHUS OpYINN Tpyaa. YenoBeK NpsMOXOISIIANA U MTEPBBIA BBIXOJ
monen 3a npenensl Adpuku. YenoBek reiiens0eprekuii — o0l IpeIoK HeaHIepTaIbCKOTO YeIOBeKa 1
4esloBeKa pa3yMHoro. UenoBek HeaHJepTalbCKUI KaK BUJ JIFOAEH XOJIOJAHOTO KiMMaTa. YenoBek pa3yMHBIN
COBPEMEHHOT0 THIIA, IEHUCOBCKUH YeJIOBEK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka
U TaJICOT€HOMHUKA.
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DBOJIIONHS COBPEMEHHOTO YeJIOBEKa. ECTeCTBEHHBIM OTOOP B MOMYJISIUAX YeiloBeka. MyTalMOHHBIN
nporecc u nosmMopdusm. [lonmynsronHble BOJHBI, Ipeid TeHoB, Murpanus U «d(PpQekT ocHoBaTENs» B
MOMYJISIUSAX COBPEMEHHOTO YeNIOBEKa.

Uenoseueckue packl. [lonstue o pace. bonbiime pacel: eBporneougHas (eBpa3uiickasi), aBCTpao-
HerpoujHas (PKBaTopuaibHasl), MOHTroOJIOM/IHAas (a3uaTCKO-aMepUKaHCKas). Bpemss u myTu pacceneHus
yernoBeka 1Mo IaHere. EaMHCTBO denoBeueckux pac. HaydHass HeECOCTOSATENbHOCTh —pacu3Mma.
[TpucnocoOaeHHOCTD YeI0BeKa K pa3HbIM YCIOBUSAM OKpYKaoLIeH cpesl. BnusiHue reorpaduueckoii cpeabl
u peiia reHoB Ha MOPQOIOTHIO U (PUZUOJIOTHIO YEIIOBEKA.

MexucuuIMHapHble MeToAbl B (hU3MUecKod (OMOJOTHYECKON) aHTPOIMOJIOTUU. DBOJIOLMOHHAS
AHTPOIOJIOTHUS U MAJICOAHTPOIIOJIOTHS YEIOBEYECKUX MOMYIISIUi. buoconuanbubie nccieq0BaHus TPUPOIbI
yenoBeka. MccnenoBanue KO3BOIMIOIHMYA OHOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabnumpr u cxembl: «MeTtoabl aHTponojoruny, «['omoBHONW MO3r udenoBekay», «UenoBekooOpasHbIe
00e3bstHb», «CKeNeT 4YeloBeKa W CKeJleT MUMIaH3e», «PyIUMEHTBI W aTaBU3MBI», «JIBHDKYIIHE CHIIBI
aHTPOIIOTEHE3a», «DJBOJIIOIMOHHOE JIPEBO UYEIOBEKA», «ABCTPAJIOMUTEK», «HenmoBek ymenbiit», «UemoBek
npsaMoxoaaumiiy, «Jlenucockuili yenoBek» «Heannepranbibl»y, «KpomanboHiel», «lIpenku yenoBekay,
«Tarbl 3BOJIOLUHU YeT0oBeKay, «Pachl uemoBekay.

OObopynoBanue: MyJISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepHAIbHOW KyJIbTYPhl IPEIKOB YEIOBEKa,
penpoaykuuu (ortorpadum) KapTuH ¢ MUDOIOTHUSCKUMU U OUOJICHCKUMH CHOKETaMHU MPOUCXOXKICHHUS
yenoBeka, (Qororpaduu HaxOJOK MCKOMAEMBIX OCTaTKOB YEJIOBEKa, CKEJIET 4eJIOBeKa, MOJETIb ueperna
YeloBeKa M ueperna HIMMIIaH3e, MOJENb KHUCTH 4YeJoBeKa M KHCTH HIMMIIaH3€, MOJENH TOopca IMPEIKOB
YeJloBeKa.

JlabopaTopnasi paGora «/3ydyeHne OCOOEHHOCTEH CTPOCHHS CKeJIeTa YeJOBEKa, CBSA3aHHBIX C
MPSIMOXOKJICHUEM).

IIpakTnyeckas padora «/3yueHne sKOITOTUYECKUX aTaNTaIUNA YETOBEKaY.

Tema 6. Jkos10rust — HAyKa 0 B3aMMOOTHOILICHUSIX OPTraHNU3MOB U HAJOPraHNU3MEHHBIX CHCTEM C
OKpYy Kawulei cpenoi — 3 4

3apoxaeHue U pazBuTue skosoruu B Tpyaax A. I'ym6onbnra, K. @. Pynse, H. A. Cesepiosa, O.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aens! u 3anaun skojgoruu. CBsi3b SKOJIOTHH C APYTUMU HayKaMH.

Metosl axonorun. [loneBbie HabMOAEHUSA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOIHBIE U TAOOpaTOPHBIE.
MonenupoBaHu€ B DKOJIOTMH. MOHUTOPUHI OKpPYXKAlOIIEH CpeIbl: JIOKAJIBHBIM, PpPErHOHAIbHBIA H
rI100aTbHBIN.

3HaueHue HKOJIOTUYECKUX 3HAHUH I YeloBeKa. DKOJIOTMYECKOe MUPOBO33PEHUE KaK OCHOBA CBS3EH
4eyoBe4YecTBa ¢ MpUpoaod. DOpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYpPhl U SKOJIOTHUECKOH I'PaMOTHOCTH
HACEJICHUSI.

JdemMoHcTpanuu

[optpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuibe! 1 cxemsl: «Pa3nesnsl sKkoaoruny», «MeToapl IKOIOTHNY, «CXeMa MOHUTOPUHTA OKPYKaIoen
CpeabD».

JlabopaTopHasi padora «/3ydeHne METOI0B SKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaHUsA — 9 4

Dkonorudeckre (akToppl M 3aKOHOMEPHOCTHM WX JAeicTBus. Kiaccudukaius 3KOIOTUYECKUX
¢dakTopoB: abuoTHUecKue, OWoTHYecKHe, aHTpomoreHHsle. OOIMe 3aKOHOMEPHOCTH  JIEHCTBHSA
skojornyeckux ¢akropoB. IlpaBuno wmuammyma (K. Impenrens, 1. JIubux). TomnepaHTHOCTS.
OBpUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.
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AbuoTtndeckue haxtopbl. CBeT Kak dKoJoruueckuil haktop. JleicTBre pa3HbIX YYaCTKOB COJIHEUHOTO
CIEKTPa HAa OPraHU3Mbl. OKOJOIMYECKHE TPYIIBbl PACTCHUMM M JKMBOTHBIX IIO OTHOLIEHUIO K CBETY.
CurnanpHas poib cBeTa. PoTONEpUOAU3M.

Temmneparypa kak sxonorudeckuit paxrop. [leiicTBue remmneparypsl Ha opranu3mel. [lolikunorepMHbIe
Y TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skosoruueckuil ¢akrop. IlpucnocoGienus pacteHui K NOJAEP)KaHUIO BOJHOTO
6ananca. Knaccudukanus pacteHuil o OTHOIIEHUIO K Boje. [IpucrnocobnaeHns KMBOTHBIX K W3MEHEHHUIO
BOJHOI'O PEeKUMa.

Cpenpl 0OMTaHMsI OPraHM3MOB: BOJHAsI, HA3EMHO-BO3AYILIHAs, [IOYBEHHAs!, IITyOMHHAs [TOAIIOYBEHHAs,
BHYTpHOpraHu3MeHHas. OU3NKO-XMMHUYECKHE OCOOCHHOCTH cpell 0OuTaHus opranu3MoB. IIpucrnocobienus
OpPraHMU3MOB K JKHM3HU B Pa3HBIX cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHME pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HH.

XKuznennsie Gopmbl opranusmoB. Ilonstue o xu3HeHHo (opme. JKu3HeHHbIe (HOPMBI pacTECHHIA:
JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPAaBbl, OJHOJETHHUE TpaBbl. JKHW3HEHHBIE (OPMEI
KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOSHUS U 00pa3a KHU3HH.

buotnueckue pakTopsl. Buasl OMOTHYECKHUX B3aUMOICHCTBUIA: KOHKYPEHIUS, XUITHUYECTBO, CUMONO3
u ero (opmel. [lapasutusm, koonepauus, MyTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaXJI€OHUUYECTBO).
Herpoduueckue B3ammozeiicTBusi (Tonmuueckue, ¢opuueckue, (adpuyeckue). 3HaUCHHE OMOTHUECKUX
B3aUMOJCHCTBUI /JIi CYyIECTBOBAHUS OpraHU3MOB B cpeae oOutaHus. IlIpuHIMD KOHKYPEHTHOTO
UCKJIIOUECHHUS.

JdeMoHcTpamun

Tabmuuer u cxemsl: «JKojorudeckue (HakTopel», «CBETOBOH CHEKTP», «IKOJOTHYECKHUE TPYIIIBI
KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», «TEIUIOKpOBHBIE >XMBOTHBIEM, «XOJOAHOKPOBHBIE YXUBOTHBIEY,
«DPU3NOJIOTHYECKUE a/IalTalluK KUBOTHBIX», «Cpeabl OOMTaHUs OpPraHU3MOBY», «BHOJIOTHUECKUE PUTMBDY,
«Kuznennsie GopMbl pacTeHU», «OKU3HEHHbIE (HOPMBI )KUBOTHBIX», «IKOCUCTEMA LIMPOKOIUCTBEHHOTO
necay, «IKOCUCTEMa XBOMHOTO Jiecay, «Llenu nuranusy, « XunaudectBo», «llapazutuzmy», « KoHKypeHITUsI»,
«Cumbmnosy, «KoMMeHcaIn3mM.

OO6opynoBanue: repOapuu pPacTeHUH U IKUBOTHBIX, MPHCIOCOOJCHHBIX K BIMSHHUIO Pa3IMYHbBIX
HKOJIOTUYECKUX (PAKTOPOB, repOapuu CBETONIOOUBBIX, TEHETIOOMBBIX M TEHEBBIHOCIUBBIX pPACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOMBbIE W TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKIHH
TEIUIOI0OMBBIX, 3MMOCTONKHUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydesa NTHI] U 3Bepeil, repObapuu pacTeHH,
OTHOCALIMXCS K rurpoduram, kcepoputam, Me3opuram, KOMHATHbIE PACTECHUSI JAHHBIX TPYII, KOJJICKIUH
KHMBOTHBIX, OOUTAIOIIMX B Pa3HBIX CpeAax, repOapuu M KOJUIEKIMU PACTEHUM M KUBOTHBIX, 00JIa/a0INX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU, repOapuy U KOJUIEKIIMU PacTeHUN
U JKUBOTHBIX PAa3JIMYHBIX JKU3HEHHBIX (POpPM, KOJJIEKUMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTopHas padora «BrisBieHNEe MPpUCTIOCOOICHN OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JlaGopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jxos10rust BUAOB U MOMYJISALUH — 9 4

DKOJIOTHYECKHE XapaKTepucTUKu nomymsiuuu. [lomymsmus kak Ouosormyeckas cucrema. Pousb
HEOJHOPOJHOCTH Cpenbl, (pu3nyuecknx OapbepoB M OCOOCHHOCTEW OMOJOTMH BHJIOB B (HOPMHUPOBAHUH
IIPOCTPAHCTBEHHOMN CTPYKTYpbI NOMyJsAunid. OCHOBHBIE MTOKA3aTeIN MOMYJISALNN: YUCIEHHOCTD, INIOTHOCTD,
BO3pacTHAsl U MI0JIOBAsi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALUs.

DKoJoruyeckasi CTpykrypa nonyssiuu. OLeHka YUCIeHHOCTH MOMyNnsauuu. JIuHaMuKa Monyssiuu u
e€ perynsuus. buotnueckuii moteHIan nonyssuu. MoenupoBanue IMHaMUKU monyssuuu. Kpussie pocta
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qHUCclIeHHOCTH Tonynauud. KpuBble BbDKMBaHUA. Perynsiuus 4MCIEHHOCTH MOMYyJISALUUN: poib (DaKTOPOB,
3aBHUCSILIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BUAoB (I- u K-crpaterun).

[TonsTre 00 3KoNMOTMYEecKOi HuIe BUAa. MectooOuTanue. MHOTOMEpHass MOJAEIh IKOJIOTHUECKON
nui J[x. M. XatunHcona. Pasmepsl sxonornueckoi Humu. [loTeHmanpHas u peain30BaHHas HULLH.

Bun xak cucrema nonyisinuil. Apeasibl BUI0B. Buabl U MX jKU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIUil )KUBOTHBIX. BHOJIOrMYecKkrne NHBAa3UU 4y KEPOTHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4nHCOH.

TaOnuip! 1 cxembl: « IKOJIOTHYECKHE XapaKTePUCTUKH MOMyIauun», «IIpocTpaHcTBEHHAs CTPYKTypa
nonyisauuny, «Bo3pacTHble nupamuabl nonyiasiuny, «CKOpOCTh 3acelieHHus TMOBEPXHOCTH 3eMIIU
pa3IMYHBIMU Opranu3zMammn», «Mojenp skosiorundecko Humm Jx. M. XaTunHcoHay.

Ob6opynoBanue: repOapun pacTeHUN, KOJIJICKIIUHU )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOieHust ceMsH paCTeHUN K paCCENICHUION.

Tema 9. Jko0rus coodmecTB. IKOJOrHYeCKHe cCucTemMbl. — 12 4

CooOmiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBsizu MeXay OpraHu3MaMH B OMOLIEHO3E.

Okocuctema Kak oTkpbitas cuctema (A. JIkx. Tencnu). DyHKIUOHANBHBIE OJIOKH OPraHU3MOB B
HKOCHUCTEME: TPOIYLEHTH, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHU. Tpoduyeckne menu u ceTu.
Aobnortnueckue 6510ku 3KocucTeM. [1ouBbI M Wbl B 9KOcHcTeMax. KpyroBopoT BEmIecTB U MOTOK SHEPTHHU B
KOCHCTEME.

OcHoBHbIE TMOKa3aTeau SKocUcTeMbl. bruomMacca W mpoayKuusa. DKOJIOTMYECKHWEe MUPAMUABI YHUCEIl,
OMOMacChl U SHEPTHUH.

Hunamuxa  sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBieHHbIC
3aKOHOMEpPHbIE CMEHBI COOOILECTB — CyKLeccHU. IlepBUYHBIE M BTOPHYHBIE CYKIIECCUU U UX MPUYUHBI.
AHTpONOreHHble BO3ACUCTBUS Ha cykueccuu. KimmakcHoe coobectBo. buopazHooOpasue M moiaHOTa
KpPYroBOPOTa BEMIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCEeMbl MOpeli U OKeaHos8. IKOCUCHIeMbl
MYHOp, 1eCc08, cmenetl, NyCmblHb.

AHTpOINOTreHHbIE IKOCUCTEMBI. ArposkocucTeMa. ArporeHos. Pa3nuuns Mexy aHTpONOT€HHBIMU U
MIPUPOHBIMH SKOCHCTEMAaMH.

Ypboskocucrembl. OCHOBHbIE KOMIOHEHTHl ypOoskocucreM. ['opoackas ¢umopa u  dayna.
CunaHTponu3anus ropoJckoi ¢ayHbl. buonoruueckoe M XO03sSHCTBEHHOE 3HAUYEHUE arpoOdKOCHUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHW3MOB B JKOCHUCTeMax. Poub
KackaoHo2o 3ghghexkma u 6u008-20upuxamopos (Kuouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCIIEM.
IlepeHoc sHEpPIrUn U BEIIECTB MEXKIAY CMEKHBIMU HKOCUCTEMAaMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIALUN 1
HKOCHUCTEM B YCIOBUAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3/ICHCTBUI.

Mexanuzmbl  8030eticmeus 3a2psA3HEHULl PA3HbIX MUNO08 HA CYOOPSAHUSMEHHOM, OpP2aAHUSMEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsl MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIOT€HHBIX 9KOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencau.

Tabmuer u  cxembl: «CTpykTypa OuoleHO3a», «JKOocHCTeMa HIMPOKOJIMCTBEHHOTO JIecay,
«KocucTeMa XBOMHOTO jeca», «DyHKIMOHAJIbHBIE TPYIIBl OPraHU3MOB B 3KocucTteMe», «Kpyrosopor
BEIIECTB B 9KocucTeMey, «Llenn nutanus (macTOUIHAs, AeTPUTHAS)», «IKOJIOrHYECcKasi MUPaMUIa YUCE,
«QKoyoruyeckas nupamuga Guomaccel», «IKoJorudeckas nupampaa sHeprun», «O6pazoBanue 0010Ta»,
«lepBuuHas cykueccus», «BoccTtaHoBieHHe jieca Mocie Mmoxapa», «IKOCUCTEMa 03epa», «ATpOILEHO3Y,
«KpyroBopot BeliecTB U NOTOK SHEPTHH B arporieHo3e», «I[Ipumepsr ypboskocuctem.
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O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, dydesia NTHIl M 3Bepel, repbapuu
KYJIbTYPHBIX U JUKOPACTYUIUX PACTEHU, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onucanue ypOo3KOCUCTEMBD.

JlabopaTopHasi padora «/3ydeHue pazHOOOpa3Hsi MEIKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX
HKOCHCTEMAX .

IKCKypeust «IKCKYpCHs B TUIIMYHBIN OHoreoneHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CYXOA0IbHBIN
WJIU TOMMEHHBIN JIYT, 03€pO, O0JI0TO)».

IKCKypeust «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3xkocucremMa — 6 4

buocepa — oOmemnanerapHas 000104Yka 3eMild, TIE CYIIECTBYET WM CYIIECTBOBaja >KHU3Hb.
PasButHe npencrasnenuii o uocdepe B Tpyaax J. 3rocca. Yuenue B. W. Bepuaackoro o 6uochepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo 0nocdepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyiiecTBOBaHUs 6uocepsl. OcobeHHOCTH Onocdepbl Kak To0aibHON IKOCUCTEMBI.
JlnHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHYECKHE UKIIBI (yriieposa,
a3ora). PutmuuHoCTS siBIEeHUI B OHocdepe.

3oHanpHOCTh OMOchephl. [lonsatne o Oumome. OCHOBHbIE OMOMBI CYIIM: TYHIpa, XBOWHBIC Jieca,
CMCIIaHHBIC W INMUPOKOJIMCTBCHHBIC JIeCa, CTEIH, CABAHHBI, MYCThIHU, TPOIHMYECKUE JIeCa, BBICOKOTOPDS.
Kinumar, pacTuTenbHbli U )KMBOTHBIM MUP OMOMOB CYIIIH.

Crtpykrypa 1 (GYHKIIUS KUBBIX CHCTEM, OIICHKA X PECypCHOTO MOTSHITHAIA M OMOCPEpHBIX (DYHKITUH.

JdeMoHcTpamun

[Hoptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuier 1 cxemsl: «I'eochepsl 3emian», «KKpyroBopot azora B mpupoae», «KpyroBopot yrieposaa B
npupoe», «KpyroBopor kuciopomga B mnpupoze», «KpyroBopor Boasl B mpupoje», «OCHOBHBIE OHOMBI
cymmy, «Knumarudeckue nosica 3emiuny, «Tyanpay, «Taliray, «CMmemanusiii jgec», « LInpokoaucTBeHHBIN
necy, «Crenby, «CaBanHay, «[lycteiHay, « Tponuueckuit gecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUHN >KHBOTHBIX.

Tema 11. YenoBek n okpy:kawomas cpeaa — 6 4

DKoJIOTHYeCKHe KpU3UChl M MX NpUUYMHBL. BosneiicTBue dvenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3IYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOJAHOU cpebl. OXpaHa BOJHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpPOIMIOTEHHOE BO3JICUCTBHUE HA PACTUTEIbHBIA W IKUBOTHBIM MuUp. OXpaHa pacTUTEIBHOTO H
KUBOTHOrO Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl NpupoAbl. Kpacuble kHuru. Ocobo oxpaHsieMbie
npupoanblie Teppuropun (OOIIT). borannyeckue casibl U 300JI0THYECKUE TAPKH.

OCHOBHBIC TPHHIUIBI yYCTOWYMBOTO pa3BUTHS 4YeEJIOBEYECTBA W MPHPOIBL. ParmoHanbHOe
IPUPOJIOTIONB30BAHUE U COXpaHEHUe OHoornyeckoro pasHooOpasus 3emin. OOmue 3aKOHOMEPHOCTH
r700ANBHBIX  JKOJIOTUYECKUX KpU3UCOB. (OCOOEHHOCTHM COBPEMEHHOTO KpHU3UCa U €ro BEpOSTHbIE
MOCJIEAICTBUSI.

PazBuTne MeTOOB MOHHTOPWHTA pPAa3BUTHS OIACHBIX TEXHOTEHHBIX TMporieccoB. CucmemHuvle
uccne006anuss nepexooa K pecypcocbepezaroujeii U KOHKYPEeHMOCnocobHou suepeemuxe. buonocuueckoe
paznoodpazue u obuopecypcwi. Hayuonanvnvie ungopmayuonuvie cucmemsi, obecnevugarouue 00Cmyn K
uHgopmayuu no coCmosiHUIO OMOeNbHbIX 8U008 U IKocucmem. OCHOBbL dIKOpeaburumayuu Kocucmem u
cnoco608 60pwb0OBI ¢ buonospedcoeHuAMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanuu

Tabnuire! 1 cxembl: «3arps3HeHne aTMochepb», «3arps3HeHue ruapocdepol», «3arps3HeHNe TOYBBI,
«I[TapaukoBsIil 3 dexT», «Ocob0 oXpaHsIeMbIe IPUPOIHBIE TEPPUTOPUIY, «MOJEIH YIIPaBIIEMOTO MUAPAY.
Ob6opynoBanue: ¢dortorpadbuu OXpaHIEMBIX pacTeHUHW U >KUBOTHBIX KpacHoit kHuru Poccuiickoit
®Oenepanun, KpacHol KHUTH peruoHa.
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TEMATHYECKOE IINTAHUPOBAHHME

Ne HaumenoBanmue pasaesoB u | KoimuyecTBo yacos DJIeKTPOHHbIE
n/m | TeM NPpOrpaMmal Bcero | KonTpoabnsbie | [Ipaktuueckne | (H(ppoBbIe)
padoThI padoTbI o0pasoBare/ibHbIE
pecypchbl
1 3apoKeHUE U pa3BUTHE 4
IBOJTIOIIMOHHBIX
MPEJICTABICHUI B OMOJIOTUI
2 MukposBoronus u eé 14 2
pe3ybTaThl
3 Makpo3BOTIOIHS U €€ 6
Pe3YIIBTATHI
4 IIpoucxoxneHue u pa3BUTHE 15 1.5
JKU3HU Ha 3emIie
5 [TpoucxoxacHUe YeaoBeKa — 10 1
AHTPOIOTEHE3
6 DKoJorus — Hayka o 3 0.5
B3aMMOOTHOIICHHSIX
OpPTaHU3MOB H
HAJI0PTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpenon
7 Opranusmsl 1 cpesa 9 1.5
oOuTaHus
8 DKOJIOTHUS BUJIOB U 9 0.5
MOMYJISIUANA
9 DKOJIOTHUS COOOIIECTR. 12 0.5
DKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rnodanbHas 6
HKOCHCTEMA
11 YenoBek U OKpyKaromas 6
cpena
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO UACOB 102 0 7.5
1O [TPOT'PAMME
PECYPCHASI BA3A
IMMEYATHBIE ITIOCOBUS
Tabauuwt
AHnaromusi, QU3UONIOTHS ¥ TUTHEHA YelIOBEKa
buorexnonorus
I'eneruxa

EnuHULBI 13MEpEeHU, UCTIOIh3YEMbIX B OMOJIOTUN




OCHOBBI 3K0JIOTHH

[TopTpeTsl yueHbIx OHOJIOTOB

[IpaBuna noBeaeHUs B yaeOHOM KaOWHETE
[IpaBuna noseaeHus Ha

HKCKYpPCHH

[TpaBuia paboThI ¢ TUPPOBBIM MHUKPOCKOIIOM
PasBuTHe JKUBOTHOTO U PACTUTEIHHOTO MUPa
CucremaTHKa )XKMBOTHBIX

CucreMaruka pacTeHHI

CrtpoeHnue, pa3MHOKEHHE U Pa3HOOOpa3ne KUBOTHBIX
Crtpoenue, pa3MHOKEHHUE U Pa3HOOOpa3ue pacTeHUI
Cxema CTpOeHHUS KIIETOK JKUBBIX OpPTraHH3MOB
YpOBHU OpraHU3aIH KUBOH MPUPOIBI

Kaptsl

buocdepnblie 3an0BeTHUKN U HAITMOHATBHBIE MTAPKU MHUPa

3anoBeTHUKY U 3aKa3HUKU Poccun

3ooreorpaduyeckas KapTa MUpa

3ooreorpadudeckas kapra Poccun

Hacenenue u ypbanuzauust Mmupa

[Ipupoausie 30861 Poccun

L{eHTpbI MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH M IOMAITHUX KUBOTHBIX

ATJ1achl

AnaTomMus

YyeJloBeKa

Bbecrno3BoHoYHEIE JKHBOTHBIE
ITo3BOHOYHBIE

JKUBOTHBIE

Pacrenus. I'puOsi.
JInmaiHuku

IKPAHHO-3BYKOBBIE IOCOBUS (MoryT ObITh B IM(POBOM U KOMIIBIOTEPHOM BHUJIE)
Buneodpuiabmbi
dparMeHTapHbIN BUACOPUITBM O CETbCKOXO3IUCTBEHHBIX YKHBOTHBIX
@parMeHTapHbIi BUACOPUIEM O CTPOCHHH, PAa3MHOKEHHHW U Cpele OOWTaHUs pPACTeHUH OCHOBHBIX
OTZIEIIOB
@OparMeHTapHbIi BUACOPIIEM 0 0€CTIO3BOHOYHBIX KUBOTHBIX
@OparMeHTapHbI BUICOPUIBM [0 OOMEHY BEIIECTB Y PACTCHUH U dKUBOTHBIX
®parMeHTapHBIN BUACOPIIBM 10 TEHETHKE
@parmMeHTapHbI BUACO(PHUIBM IO 3BOJTIOIUH KUBBIX OpraHU3MOB
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dparMeHTapHbIN BUACOPUIBM O MMO3BOHOYHBIX )KUBOTHBIX (TIO OTPsiIaM) MHUpa
®dparmeHTapHbIi BUAcoPpHIBM 00 0XpaHe mpupoasl B Poccun
@®parmMeHTapHblid BUACOPUIBM IO aHATOMUU U (PU3UOJIOTUH YelIOBEKa
@parMeHTapHBII BUICO(PHUIBM 110 TUTHEHE YEIOBEKa

@®parMeHTapHBIN BUICO(PHUIBM 110 OKa3aHUIO TIEPBOM TOMOIIN
@®parMeHTapHbIN BUICO(PUIBM 110 OCHOBHBIM AKOJIOTHYECKUM MPpodieMam
@®parMeHTapHBIN BUICO(DUIBM 110 CEIEKIMU )KUBBIX OPTaHU3MOB
@parMeHTapHbI BUACOPHUIBM MTPOUCXOKACHNUE U PAa3BUTHE KU3HU Ha 3eMIie

TEXHUYECKHUE CPEACTBA OBYUYEHUSA
Kommbrotep My/bTUMEIUIHBIN C TAKETOM MPUKIIAJAHBIX TPOrPaMM (TEKCTOBBIX, TAOIHUHBIX, TPAQUUECKUX U
MPE3EHTAMOHHBIX ), C BO3SMOKHOCTHIO TOJKIIOYEHHS K HHTEPHET: UMEET ayJuO0- U BUJIEO BXOJIbI U BBIXOJIbI
Y YHUBEPCAIbHBIE MOPTHI, NPUBOAAMHU JUISl YTCHUS W 3alMCU KOMIIAKT-IUCKOB: OCHAILEH aKyCTUYECKHUMU
KOJIOHKaMH, MUKPO(OHOM U HAyIITHUKAMHU
KonmposanpHblil anmapar
MynbTUMEANITHBINA TPOEKTOP
TeneBuzop

udposas doroxamepa

DKpaH
MPOEKIIMOHHBII

IIpudopsi

bapomerp

Becsl ananuTnueckue

Becsl yueOHbIe ¢ pazHOBECaMu

I'mrpomerp

KommiekT nocy/sl ¥ MpUHAUIEKHOCTEN IS POBEJCHUS J1a00paTOpHBIX paboT
Kommiekt 060pynoBaHus it KOMHATHBIX pacTEHUIN
KommuiekT o6opynoBanust 115l COAEpKAHUS JKUBOTHBIX
Jlyna pyunas

Muxkpockor mkoiapHbIH  yB.300-500

Muxkpockon 1a00paTopHBbIit

Tepmomerp

HapY>KHBII

Tepmocrar

Tonomerp

[udpoBoit MUKpPOCKOIT WIIM MUKPOPOTOHACAIKA
PeakTuBbI H

MaTepHAaJIbI

KommiekT peakTHBOB it 6a30BOr0 YpOBHS

MOJEJIN

Mopaenau o0 beMHbBIE

Moenu BETKOB pa3InYHbIX CEMENCTB
Hab6op «IIpoucxoxnenne yenoBeKa»
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HaGop Moperneii opraHoB yenoBeka
Topc uenoBeka

Mopenu ocreosiornyeckmne
Ckener yenoBeka pa300pHBIN
CkeneTsl M03BOHOUYHBIX )KMBOTHBIX
Uepen yenoBeka pacusICHEHHBIN

Mopnenu pesabedHbie

Jle30KcHprOOHYKIIENHOBAsI KUCIIOTA

Ha6op mozeneii mo cTpoennio 6ecrno3BOHOUHBIX JKUBOTHBIX
HaGop moneneit mo anaToMuu pacTeHUi

HaGop mozerneii mo cTpoeHUI0 OPraHOB YeIIOBEKa

Hab6op mozeneii mo cTpoeHuIo MO3BOHOYHBIX KMBOTHBIX

Moaean-anmiaukanuu (1711 paboThl HA MAarHUTHOM
JTOCKE)

I'enetnka yemoBeka

KpyroBopot OMOTeHHBIX 3JIEMEHTOB

MwuTo3 1 Meli03 KIIETKH

OCHOBHBIC TEHETHYCCKHE 3aKOHEI

Pa3zMHoOkeHMe pa3IMuHbIX TPYII pacTeHu# (Habop)
CtpoeHue KIeTOK pACTeHHI U )KUBOTHBIX
TunuaHble OMOILEHO3BI

[{ukiel pa3BUTHS TAPa3UTHUECKUX YepBelt (Habop)
DBOJIIOLMS PACTEHUN U AKUBOTHBIX

Myasiku
[1n010BBIE TENA MIIATIOYHBIX TPUOOB
[To3BOHOYHBIE KUBOTHBIE (HAOOP)

HATYPAJIBHBIE OFBEKTbBI

TI'epbapuu, vnmoctpupytoime MopQoIorHieckre, CHCTeMaTHIeCKUE MMPU3HAKH PACTEHUH, SKOJIOTHUECKUE

0COOEHHOCTH pa3HbIX Py
BaaxHble npenaparsl

BHyTpeHHee cTpoeHue n0360H0YHbIX KUBOTHBIX (II0 KJ1accaM)

CTpOeHHe rjaa3a MJICKOIIUTAOIICTO

Muxponpenaparsl

HaGop mukponpenapaToB 1o 60TaHUKE
Habop muxpormpemnapaToB 1o 300J0THI
Ha6op MuxpormnpemnapaToB mo o01iei 0noIoruu
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Ha6op MuxpormnpenapaToB mo oome 0nooruu

Hab6op mukpomnpemnapaTos 1o paszneny «Pacrenus. bakrepun . ['pu0sbl. JIumaitHukm
HabGop mukpomnpemnapaToB 1o pasnaerny «4emoBex»
Hab6op mukpormpemnapaToB 1o pasueny «KuBoTHBIC)

Konnexuun

Bpenutenu cenbCKOX0351CTBEHHBIX KYJIBTYP

Vckonaemble pacTeHUs U )KUBOTHBIE

Mopdoskonornueckre ajanTaluyu OpraHu3MoB K cpeae ooutanus (hopma, OKpacka u 1p)

CIHELNUAJINBUPOBAHHAS YYEBHASI MEBEJIb

CroJ1 1eMOHCTpAaLlMOHHBIN

Cron muchMeHHBIN 11 yuuTens (B 1a00paHTCKOM)

Croubl IByXMeCTHBIE Ta0OpPATOPHbIE YICHHUECKHUE B KOMIUIEKTE CO CTYJbsIMHU
Cryn nis yuurens

[xads! cexinoHHbBIE A1 000PYAOBaAHUS

PakoBuHna —moiika

CTeHbl SKCIO3UIIMOHHBIE
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