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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebuomy mnpeamery "buomorus" (nmamee - Ouosiorusi) Ha ypOBHE
cpenHero oOiero oopasoBaHus pazpaboTaHa Ha ocHoBe DenepaibHOTO 3akoHa oT 29.12.2012
Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu
npernojaBaHusl ydeOHoro mpeaMera «bwonorus» W OCHOBHBIX IOJIOKEHUH (enepanbHOn
pabodeii mporpaMMbl BOCTIUTAHUSI.

VYueOnplii npeamer «buosiorus» yrayOnénHoro ypoBHs u3ydeHus (10—11 xmaccer)
SIBIISICTCSI OTHUM M3 KOMIIOHEHTOB MIPEMETHOM 00macTi «EcTeCTBeHHO-HAYYHBIC TIPEAMETHI».
Cornacao monoxenusMm ®PI'OC COO mnpoduinbHbie y4eOHBIE MPEIMETHI, W3ydaeMble Ha
yrIyOnéHHOM  ypOBHE, SBIAIOTCA crnocoboM auddepeHumanym oOyueHUusT Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUST M TMPU3BAHBI 00ECIEUUTh IPEEMCTBEHHOCTh MEXIY
OCHOBHBIM  OOIIMM, CpEeIHUM OOUIMM, CpPEAHUM MPO(PECCHOHANBHBIM M  BBICIIMM
oOpazoBanueM. B To ke BpeMs KaXIpli W3 3TUX Y4E€OHBIX HPEIMETOB JOJDKEH ObITh
OpPUEHTHPOBAH Ha MPHOPUTETHOE pelleHHe 00pa30BaTE/bHBIX, BOCIUTATENbHBIX U
pa3BHUBAIOIIMX 33/a4, CBS3aHHBIX C MPOQOpPHUEHTALMEN OO0Y4arOIMUXCS U CTUMYIMPOBAHUEM
MHTEpeca K KOHKPETHOI 001acTh HayyHOTO 3HAHUS, CBA3aHHOTO C OMOJIOrMel, MEeTUIMHOMH,
AKOJIOTHEH, ICUXOIOTHeH, CHOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydyeOHOMY mpeamery "buonorus" naér mpeacTaBieHHE O IENH U
3ajjayax u3ydeHus: yueOHoro npeamera «buomnorus» Ha yriayOn€HHOM YpOBHE, OINpeaesseT
oOs3arenpHOEe (MHBAapUaHTHOE) TMPEIMETHOE COJAEpKaHHE, €ro CTPYKTypUpPOBAaHHE IO
paszgenaM M TeMaM, paclpelielieHHe M0 KilaccaM, PEKOMEHAYET I0CIIeI0BaTeIbHOCTh
M3y4YeHHs yueOHOro Marepuajia ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKU y4e€0HOTO MpoIecca, BO3PACTHBIX O0COOCHHOCTEW oOyuaromuxcs. B mporpamme mo
OMOJIOTUM pPEeaNn30BaH MPHUHLHUI IPEEMCTBEHHOCTH C M3y4YE€HHEM OHOJIOTMHM Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHus, Onarojgaps 4eMy MPOCMATPUBACTCS HAMPaBICHHOCTh HA
MOCIIEYIOIEEe pa3sBUTHE OMOJOIMYECKMX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, HSKOJIOTHUECKOTO MBIIUICHUs, NPEJCTAaBICHUNH O
3I0pOBOM 0Opa3e KH3HM, Ha BOCHMTAaHHE OEpPEKHOTO OTHOUIEHHA K OKpyKarolen
IpUPOJHOM cpene. B mporpamme mo OHONOIMHM TaKKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO
npeamera «buonorus» B peanusanuu  TpeboBanuit DPI'OC COO k MUIAHHPYEMBIM
JMYHOCTHBIM, METAPeAMETHBIM U IPEAMETHBIM pe3yibTaTaM 00y4eHus: U B (GOPMHUPOBAHUHU
OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON JEATEIBHOCTH OOYyYarolIUXCs IO OCBOCHUIO
coJiepKaHUs OMOJIOrNYECKOro 00pa3oBaHusl Ha YPOBHE CPEHEro oOI1ero oopa3oBaHusl.

VYuebublil npeamer «buosorus» Ha ypoBHE cpeiHero oouiero oopazoBaHus 3aBeplIaeT
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJIE M OPUEHTUPOBAH Ha pACIIUPEHUE M YIiayOlieHue
3HaHUI 00y4aloIIMXCs O XKUBOM MPHUPOJIE, OCHOBAX MOJICKYJSIPHON M KIETOYHOM OMOJIOruy,
SMOPHOJIOTUU U OMOJIOTUN Pa3BUTHSL, TEHETUKH, CEJEKIIMH, OMOTEXHOJIOTUH, SBOJIIOLUOHHOTO
YUEHHS U HKOJIOTUH.

N3yuenue yuebHOro npeamera «buosiorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO
Ha MOJrOTOBKY 00Y4YaIOUIMXCs K MOCIEIYIOLUIEeMY MOJIy4YeHHI0 OMOIOrMYecKoro oopa3zoBaHus
B By3aX M OpraHM3alMsx cpenHero mnpodeccruoHansHoro oobpasoBaHus. OCHOBY €ro
COJIepKaHUs COCTaBJIAET cHCTEMa OWOJIOTMYECKUX 3HAaHUM, MOJYYEHHBIX NpU H3y4eHUU
00y4aromuMHUCs COOTBETCTBYIOLIUX CHUCTEMAaTHYECKUX pa3/ieloB OHOJOTMM Ha YpOBHE
OCHOBHOTO o0mero o6pasoBanusi, B 10—11 kimaccax 3T 3HaHUS MOJy4arOT pa3BuUTHE. Tak,
pacliupeHsl W yriyOseHbl OWOJIOTHYECKHE 3HAHHUSA O PpACTeHUsX, JKUBOTHBIX, Trpubax,
OakTepusX, OpraHM3Me YelOoBeKa, OOLIMX 3aKOHOMEPHOCTSX JKU3HHU, JOMNOJHHUTEIHHO
BKJIFOYEHbI OMOJIOTHYECKUE CBEJCHMs MPHUKIATHOTO M IMOMCKOBOIO XapakTepa, KOTOpble
MOJKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI JUId MOCIEAyIoIero Beioopa npodeccun. Bozmokna



TaKKe MHTErparysi OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSAMH, MOTYyYEHHBIMU
00y4aromuMucs MpH U3ydeHUH (PU3UKH, XUMUH, TeoTpadru 1 MaTEMaTHKH.

CrpykTypa mporpammbl mo ydeOHOMy mpeamery "buosorus" oTpaxkaer CHUCTEMHO-
YPOBHEBBII U IBOJIOIMUOHHBINA MOIXOAbI K M3y4eHHI0 Ouosioruu. COTrJacHO UM, U3y4aroTcs
CBOICTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE [UId JKMBBIX CHUCTEM pPa3HOIO YpPOBHS
OpraHM3aliy, HBOJIIOLIMM OPraHUYECKOTO MHpa Ha 3eMjie, COXpPaHEHUsS OHOJOTMYECKOIro
pa3HooOpa3us maHeTsl. Tak, B 10 Kiacce M3ydaroTcsi OCHOBBI MOJICKYJISIPHOW M KJIETOYHOU
OnosoTnM, SMOPHOJIOTHHA M OMOJIOTMH Pa3BUTHUS, TEHETUKH U CEJIEKIHUU, OMOTEXHOJIOTUH U
CHHTETHYECKOH OMOJIOTHH, aKTYaTHU3UPYIOTCS 3HAHUS 00yJaromuXcsi 0 OOTaHHUKE, 300JI0THH,
aHaToMHH, (U3HOIOTHU YesoBeKka. B 11 kiacce u3y4arotcs 3BOJIOIMOHHOE YUE€HHE, OCHOBBI
9KOJIOTHH U y4eHHe 0 orocdepe.

VYueOnplii npeamer «buosiorus» npuszBaH 00eCHEUYUTbh OCBOCHHE OOY4YaIOUIMMUCS
OMOJIOTMYECKUX TEOpUH W 3aKOHOB, WJAEH, MPUHLIMIIOB W MpaBW, JEXKAlMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI MHpA, 3HAHUW O CTPOEHUH, MHOTO0Opa3uu U
OCOOEHHOCTSIX KJIETKHM, OpraHu3Ma, NOMYJsALWU, OMOILIEH03a, SKOCUCTEMBI, O BBIJAIOLIUXCS
Hay4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTMH, NMPUKIAJHBIX aCMeKTax
OMoNoruuecKkux 3HaHui. [l pa3BUTHUS U MOJIEpKaHUS UHTEpeca oOydaromuxcs K OM0J0run
Hapsiy cO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COJACPKAHUH MPOrPAMMBbI
1Mo OMOJIOTMH MPEYyCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJIEHHUS M Pa3BUTUS TOW WIIHU
MHOM oOjacTu OMOJNOTMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B pEIlIEHUE
BAYKHEHIINX OMOJIOTMYECKUX U SKOJIOTHUECKUX MPOOIIEM.

Henp wu3yuenuss yuebHoro mnpenmera «buonorus» Ha yriiyOlIEHHOM YpOBHE —
OBJIaJIeHUE 00YJarOIIMMHUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHATILHOM OpraHu3aliuy >KUBbIX
CUCTEM Pa3HOTO paHTa U MpUOOpeTeHrne YMEHHUM UCTIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU
WHTEpeca K ompenenéHHoN o0mactu npodecCHOHATbHOW NIeATeTbHOCTH, CBS3aHHOW C
OWOJIOTHEH, WIM K BBIOOpY y4eOHOTO 3aBEEHHUS IS TPOJOJDKEHHS OHOJOTHYECKOTO
o0OpazoBaHwUsI.

Hoctmxenne uenu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriyOnéHHOM
ypOBHE 00ecreunBaeTcs PelieHneM CIIEAYIOUIUX 3a1au:

OCBOCHHE OOYyYalOUIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HaHWil: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIEHIHUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBUIIaX,
COCTaBIISIOIMX COBPEMEHHYIO €CTeCTBEHHO-HAyUYHYI) KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu M OCOOEHHOCTSIX OMOJOTMYECKHX CUCTeM (KJIeTKa, OpPraHu3M, MHOIMYJSALus,
BUJI, OUOTEO0IIeHO3, Orocdepa); O BBIIAIOUINXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEA0BAHUSIX B
OHOJIOT Y,

O3HaKOMJIEHHE oOOydalluxcs ¢ MeTOJaMH  TO3HaHHWsS  JKUBOH  MPHUPOJBIL:
UCCIIEIOBATEIbCKUMH  METOJIaMU  OMOJIOTUYECKUX HayK (MOJIEKYISPHOM U  KJIETOYHOM
OMOJIOTUH, SMOPUOJIOTUHA U OUOJIOTMM PAa3BUTHUS, TEHETUKU U CENEKUUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTHH, TMAaJCOHTOJIOTUH, SKOJOTHH); METOJaMU CaMOCTOSTEIbHOIO
MpOBeJIeHUS] OMOJOTMYECKUX HCCIENOBaHUI B j1abopaTopuu U B Mpupoje (HaOIIoJIeHUE,
U3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNUE);

OBJIaZICHUE O0YYaIOUIMMHCA YMEHUSMHU: CAMOCTOSTENIbHO HAaXOAUTh, aHAJIU3UPOBATh U
HCII0JIb30BATh OMOJIOTHYECKYIO UH(pOpMaIIUIO; I0JIb30BATHCSA OMO0JIOTNYECKOi
TEPMUHOJIOTHEH M CHMBOJIMKOM; YCTaHaBIMBATh CBSI3b MEXKIY pa3BUTHEM OHOJOTMM H
COLIMAIBHO-9KOHOMUYECKUMHU M HKOJIOTHYECKUMH MpoOJIeMaMu YellOBEUecTBa; OLEHHBATh
MIOCJIECTBUSL CBOEHM JNEATENBHOCTH IO OTHOUICHMIO K OKpPY)KAIOIIEW NPUPOJHON Cpele,
COOCTBEHHOMY 3/I0pPOBBIO M 3/I0POBBIO OKPY)KAIOILIUX JIIOJeH; 000CHOBBIBATH M COOIIONATH
Mepbl NMPO(UIAKTUKY HMHQPEKIMOHHBIX 3a00JIeBaHMN, MpaBWiIa TOBEACHUS B INPHUPOJE H
oOecrieyeHns 6€30MaCHOCTH COOCTBEHHOM KHU3HEACATEILHOCTH B UPE3BbIYANHBIX CHUTYaIUAX



OPUPOJHOTO M TEXHOICHHOTO XapaKTepa, XapakTepu30BaTb COBPEMEHHBIE HaydHbIE
OTKPBITHS B 00JIACTH OHOJIOTHH,

pa3BuTHE y OOYyYarOIMXCS WHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B
IpoIecce 3HaAKOMCTBA C BBLAAIOUIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMH HCCIIEIOBAHUAMHU B
OMOJIOTHH, pElIaeMbIMU €10 MpoOIeMaMu, METOIOJOTHEH OMOJIOTUYECKOTO HCCIICIOBAHMS,
MPOBEACHUSI  AKCICPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus OWOJOTHYECKUX — 3anad,
MO/ICTTUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Y 00YJArOIIUXCS IEHHOCTHOTO OTHOIIEHHS K )KMBOM MPHPOJIE B LIEIOM H K
OTHENbHBIM €€ OOBeKTaM U SIBJICHUSAM; (DOPMHUpPOBAHHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl TIOBEJCHUS B MPHUPOJIE; MHTETPALIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuodpereHne 00yJaroImuMucs KOMIIETEHTHOCTH B panroHaIHLHOM
MIPUPOJIOTIONIF30BAaHUN  (COOIOZCHNE TIPaBUJI TOBEACHUS B TPUPOAE, OXpaHBbl BHJIOB,
9KOCUCTEM, OHOC(epbl), COXpaHEHUH COOCTBEHHOI'O 3J0POBbSI M 370POBbSl OKPYKAIOLIUX
moneit  (cobmoneHuss Mep NpoduUIaKTUKK 3a0oJieBaHUM, oOecredeHrue O0e30MacHOCTH
KHU3HEIEATSIFHOCTH B YPE3BBIUANHBIX CUTYAIMAX MPHUPOJHOTO UM TEXHOTCHHOTO XapaKTepa)
Ha OCHOBE UCIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUIM U YMEHUN B MOBCEHEBHOM JKHU3HH;

CO3JJaHME YCIIOBUM JJIsi OCO3HAHHOTO BbIOOpa OOYyYarOIIMMUCS WHIUBUAYAIbHON
00pa3oBaTeNIbHOM TPaeKTOpPHH, CHOCOOCTBYIOUIEH MOCIenyomeMy MpodeccuoHaAIbHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBHH C HMHIMBHUAyaTbHBIMH WHTEPECaMU W MOTPEOHOCTIMHU
peruoHa.

OOmiee 9mciao 9acoB, OTBEJCHHBIX HAa WM3Yy4eHHE OMOJIOTMH Ha YrIIyOJCHHOM YpPOBHE
cpenHero obmiero obpaszoBanms, cocraBiuser 204 vaca: B 10 kmacce — 102 gaca (3 gaca B
Henenmo), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op opraHu3alMoOHHBIX (GOpM, METONOB M CPEIACTB OOY4YCHHS OHOJOTHH
OCYILIECTBIISIETCS C YUETOM crietu(UKH €ro CoAep KaHUs U HAIIPaBJICHHOCTH Ha IPOAOJIKEHNE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTAHM3AIUAX CPETHErO MPOPECCHOHATHHOTO M BBICIIETO
o0OpazoBaHwUsI.

O0s3aTeTbHBIM YCIIOBUEM TTPU 00YYCHUH OMOJIOTHH Ha yriyOJaEHHOM YPOBHE SIBIISICTCS
MpOBeJIeHUE JTAa0OpPaTOPHBIX W MpakThdeckux pabor. Takxke ywyacthe oOydarolIUXCs B
BBITIOJIHEHUN TPOEKTHBIX M  y4ueOHO-HCCIEI0BaTENbCKUX paboOT, TeMaThKa KOTOPBIX
OTIpE/IeNIAETCS yYUTENIEM Ha OCHOBE HMEIOUIUXCS MaTepHabHO-TEXHHUUYECKUX PECcypcoB U
MECTHBIX MPUPOIHBIX YCIOBHM.

PaGouass mporpamMmMa mno ydyeOHOMY MpeAMeTy XUMHS (GOPMHUPYIOTCS C Yy4ETOM
Paboueit mnporpammer Bocrutanuss MBOY COII  Nel5 r.3apuncka. Peanuzanus
BOCITUTATENLHOTO MOTEHIINANIA YPOKOB (ypOUuHasi AeSITENbHOCTD) IPEyCMaTPUBACT:

MaKCUMaJlbHOE HCIOJb30BAHUE BOCIHHUTATEIbHBIX BO3MOXKHOCTEM  COJEp)KaHUS
y4eOHBIX TpeAMETOB JUisl (OPMHUPOBAHUSA y OOYYAIOIIUXCS POCCHUHUCKUX TPaTUIIUOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IICHHOCTEH, POCCHIICKOTO HCTOPUYECKOTO
CO3HAHMS Ha OCHOBE UCTOPUYECKOTO MPOCBEIICHUS; MTOA00P COOTBETCTBYIOIIETO COJCPHKAHUS
YPOKOB, 3aJJaHHii, BCIOMOTaTeIbHBIX MaTepUaIOB, IPOOIEMHBIX CUTYalUH sl 00CYXKICHU;

BKJIIOUEHHE B paboyue MporpaMMmbl MO Y4eOHBIM MpeAMeTaM, Kypcam, MOIYJSM
L[EJIeBBIX OPUEHTHUPOB PE3YIbTATOB BOCHHUTAHHUSA, UX YUET B OINpPENEICHUH BOCHHTATEIbHBIX
3a/1a4 YpOKOB, 3aHATHUH;

BKJIIOUEHHUE B paboure MporpaMMbl yIeOHBIX MPEIMETOB, KypcOB, MOJIyJIeH TeMaTHUKU
B COOTBETCTBUU C KAJICHAPHBIM IJIAHOM BOCIUTATENbHOM paboTHI;

BBIOOP METOJIOB, METOAMK, TEXHOJIOTHI, OKa3bIBAIOIUX BOCIUTATEIBHOE BO3IEHCTBIE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATEIHHBIM HI€aJIOM, IIENIbI0 U 3aJa4aMi BOCIIUTAHUS,
[[EJIeBBIMU OPUEHTHUPAMHU PE3YIbTATOB BOCIUTAHMS, PEAU3AINIO TPUOPUTETA BOCTIUTAHUS B
y4eOHOM e TeNbHOCTH,



[IPUBJICUEHUE BHUMAaHUS OOYyYaroIIMXCS K LIEHHOCTHOMY acIEeKTy M3y4aeMbIX Ha
ypOKax MpeIMETOB, SBICHUA M COOBITH, WHUIMHUPOBAHUE OOCYXICHWH, BBICKA3bIBAaHHN
CBOETO MHEHHS, BBIPAOOTKHA CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3Y4aeMbIM COOBITHSIM,
SIBJIICHUSM, JIMLIAM;

NPUMEHEHHE WHTEPAKTUBHBIX (opM y4yeOHOM paboOThl — HMHTEIICKTYaJIbHBIX,
CTUMYJIMPYIOIIUX TO3HABaTEIbHYI0 MOTHUBALIMIO, UTPOBBIX METOJMK, TUCKYCCUM, JAIOLIUX
BO3MOYHOCTb IIPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOI'O JAMANOra; rpynmoBOi padoThl,
KOTOpast YYUT CTPOUTH OTHOIICHUS M JEMCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BHTHUIO
KPUTHUYECKOTO MBIIIIJICHUS;

noOyxeHue 00ydJaromuxcsi coOI0IaTh HOPMBI MOBEJICHHS, MpaBHIa OOLICHHUS CO
CBEPCTHHKAMM M  MEJAaroru4ecKUMM  pabOTHUKAaMHU,  COOTBETCTBYIOLIME  YKIAJy
o011e00pa3oBaTeIbHON OpraHM3allMK, YCTAHOBJIEHUE U TOJJIEPKKY J100poKenaTebHON
aTMocdepsl;

OpraHM3aIMI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX OO0YYAIOIIMXCS
HaJ| HEYyCIEBAaIOMIMMM OJHOKIACCHUKAaMHU, B TOM 4YHUCJIE C OCOObIMH 00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, AAIOLIET0 O0YyYaroIUMCs COLMATIbHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

WHULMUPOBAHUE M TOMJIEPKKY HCCIEA0BATEIbCKON NIEATENbHOCTH OO0yYarouuxcs,
IUTAHUPOBAHUE M BBINOJHEHUE WHIUBUIYAIbHBIX M TPYHIOBBIX MPOEKTOB BOCIUTATEIHLHOMN
HaIpPaBJIEHHOCTH.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

ConepkaHue NPOTpaMMbl, BBIJICIICHHOE KYpCUBOM, HE BXOJIUT B  MPOBEPKY
rocynapcTBeHHoU utorooit arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHS — KOMITJIEKCHAs Hayka. KpaTkast uctopusi pa3BUTHS OUOJIOTHH.
buonoruveckne Hayku W w3ydaemble UMH mpoOieMbl. DyHIaMEHTaIbHBIC, MPUKIAIHBIC U
MOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OMOJIOTMU B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
mupa. Ilpodeccun, cBsizaHHble ¢ Ouosiorueld. 3HauyeHUE OMOJIOTMM B MPAKTHYECKON
NEeSITEIbHOCTH 4YeNIOBEKa: MEJIUIUHE, CEeIbCKOM XO34HCTBE, MPOMBIIIIEHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, V. 'apsei,
I'. Mengnens, B. U. Bepnaackuii, 1. I1. IlaBnos, . . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuubpt u  cxembl: «CBs3p  OWOJNOTHM C JAPYTMMH Haykamm», «Cucrtema
OMOJIOTUYECKHUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

JKuBpie cucTeMbl Kak mpenMeT u3ydeHusi Ouosoruu. CBOWCTBAa KUBBIX CHCTEM:
€AVUHCTBO XMMHUYECKOTO COCTaBa, JHUCKPETHOCTb M  LEJIOCTHOCTh, CJIOKHOCTh H
YHOPSIIOYEHHOCTh  CTPYKTYPBI, OTKPBITOCTb, CAMOOPraHM3alUsl, CaMOBOCIPOU3BEICHUE,
pa3IpaxuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM oOpraHu3aluy SKUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKaHEBBIM,
OpraHU3MEHHBINA,  MOMYJSAIMOHHO-BUIOBOM,  HAKOCHUCTEMHbIH  (OHMOreOleHOTHUYECKUNA),
o6uoctepnsiit. [Ipoieccel, mpoucxoaauiue B )KUBbIX cucteMax. OCHOBHBIE MTPU3HAKU KHUBOTO.
XKuzup kak Qopma cymiecTBOBaHUs Marepuu. Hayku, u3ydaromue >KUBbIE CHUCTEMbl Ha
Pa3HBIX YPOBHSX OpraHU3ALUH.

N3yuenune xuBbIX cucteM. MeToibl Onosiorudeckoil Hayku. HaOmronenue, nsmepexue,
JKCIIEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme o 3aBUCUMONM U HE3aBUCUMOMU
nepemeHHol. IlnanupoBanue skcnepumenta. IlocranoBka m mpoBepka runore3. Hymnesas
runore3a. [lonstue BoIOOpPKM M €€ JOCTOBEpPHOCTb. Pa3z0poc B OMOJIOTUYECKUX JTaHHBIX.
OueHka JOCTOBEPHOCTH IMOJIYYEHHBIX PE3yIbTaToB. IIpUUMHBI HCKaXeHUs pe3ylbTaToOB
skcriepuMeHTa. [loHaTHEe CTaTUCTUUECKOTO TECTaA.

JdeMoHcTpanun

Tabmumer u cxembl: «OCHOBHBIE TMPH3HAKU >KU3HWY», «bHOJOrMYecKHe CHCTEMBDY,
«CBolicTBa JKMBOW Marepuu», «YPOBHU OpPraHu3alMu >KUBOM Mpuponb», «CTpoeHue
KUBOTHOM KJIETKW», «TKaHU KUBOTHBIX», «CHCTEMbI OPraHOB UYEJIOBEYECKOTO OPraHU3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

OGopynoBanue: JsabopaTopHoe 00OpyHOBaHME i HPOBEACHHsA HAOIIOJICHUM,
WU3MEPEHUH, SKCIIEPUMEHTOB.

IpakTHyeckas padora «/cnosib30BaHuE PA3NUUHBIX METOAOB MPU U3YUYEHUU KUBBIX
CUCTEM.



Tema 3. buosiorust KjieTkn

Knerka — cTpyKkTypHO-(QYHKIIOHAIbHAS €AMHUIIA )KUBOTO. ICTOpHS OTKPBITUS KIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtoapl MOJEKYISIpHOW M KIETOYHOH OMOJOTHH: MHKpPOCKOIHUS, XpomaTorpadus,
anekTpodopes, METOJ MEYEeHBIX aToMoB, auddepeHmanTsHoe HeHTpU(YrupoBaHue,
KYJIbTUBUPOBAHHE KIIETOK. M3yueHue QukcuposanHbvix Kiemok. DACKTPOHHAS MHKPOCKOIIHSI.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [llsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuis! u cxembl: «CBETOBOM MUKPOCKOID», «NEKTPOHHBIM MUKpOCKOI», «/cTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl PaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHATBHBIX KIIETOK.

IIpakTnueckas padora «/3ydyeHue MeTo/10B KIETOYHOU OHOJOrHM (XpomaTorpadus,
anektpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMunuyeckasi opraHu3anus KJICTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMHUKpPO3JIEeMEHTh. Boga u eé
POJIb KaK pacTBOPUTEIS, peareHTa, yyacTHe B CTPYKTYPHUPOBAHUHU KIIETKH, TETIOPEryJsALUU.
MuHepanbHble BEIIecTBAa KJIETKH, UX Ouosiornyeckas posib. Pojgb KaTHOHOB M aHMOHOB B
KJIETKE.

Opranvueckue  BeIIECTBA  KIIETKH. buonornyeckne  MOJUMEPBI. benku.
AMUHOKHUCIIOTHBIN cocTaB 0emkoB. CTpYKTypbl O€JIKOBOM MoJieKylnbl. [lepBudHas cTpykTypa
Oernka, MenTuaHas CBsA3b. BTOopuyHas, TpeTUYHasA, YETBEPTUYHAS CTPYKTYphL. JleHaTypauus.
CaoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckune GyHKIuu 0enkoB. [Ipuonsi.

VYrneBoapl. MoHOCaxapuapl, AUCaXapyIbl, OJUTOCAXapUIbl U MoJucaxapubl. OOt
IUIaH CTPOCHUS U (PU3UKO-XMMUYECKHE CBOMCTBA yrieBoa0B. buonornueckue GyHKIMU
YIJIEBOJIOB.

Jlunuaer.  T'mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kiaccudukanus — aTUnmumaos.
Tpurmuuepuasl, Gochoaunuabl, BOCKH, cTepouibl. buonormueckue (GYHKIUH JTUIUIOB.
OO01ue cBoiicTBa OMOJIOTUYECKUX MEMOpaH — TEKy4ecTbh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotsl. IHK n PHK. Crpoenne HykinenHoBbIxX kucaoT. Hykneotuapt.
[Mpunnun xomminementapuoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoitnas cnmpasis.
Mectonaxoxaenue u ouonornueckue pynknuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue wmousiekynel AT®. Makpospruueckue cBsizu B  MoJekyne ATO.
buonorunueckue Qynkunu AT®. BoccTaHOBIEHHbIE MEPEHOCUUMKH, WX (PYHKIHH B KIETKE.
Upyeue muyxneozuompugocghamer (HT®). CexsenupoBanue JHK. Memoowv: eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas 6uojorus: 6MOXUMUYecKue U OMO(pU3NUECKHE UCCIIEI0BAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpbl OHOMOJIEKYN. Mooenuposanue cmpykmypvl u @QYHKYuUl
buomonexyn u ux komniekcos. Komnvromepnoiii ousaiin u opeaHuieckuil cunme3s OUOMONEKYI
U UX HeNPUPOOHBIX AHANLO208.

JdeMoHcTpanuu

Ioptpetst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®@panxinn, ®. Canrep,
C. Ilpy3unep.



Juarpammsel:  «PacrpenesneHne XUMHYECKMX JJIEMEHTOB B HEKHUBOW IIPUPOJIE»,
«PacripeieneHne XMuMUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOIEY.

Tabmuuer u cxemsl: «llepuonuueckast TabauIa XUMUYECKUAX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «BemiectBa B coctaBe opranu3zmMoB», «CTpoeHHE MOJIEKYIBI OeiKay,
«CTpyKTypBI OETTKOBOM MOJIEKYIBI», «CTpOCHUE MOJIEKYJ YIrieBOA0BY, «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlabopaTopnasi padora «OO0HapyXeHHE OEITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JladbopaTopnas pabGora «lccienoBanne HYKIEMHOBBIX KHUCIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tuns! KiIeTOK: SyKapuoTHUeckas U npokapruotudeckas. CTpyKTypHO-(pyHKIIMOHATIbHBIE
00pazoBaHus KJIETKHU.

Crpoenue mnpokapuoTHueckoil kierku. Kierounass creHka OakTepuil W apXei.
Oco0eHHOCTH CTPOEHHMSI TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK. MecTo
U pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenne u (QyHKIHMOHHUPOBAHHWE OSYKAPHOTHUYECKOW KiIeTKu. I[lmazmatuyeckas
MeMmOpana (Tutazmanemma). CTpykTypa IUia3MaTHYecKod MeMmOpaHbl. TpaHCHopT BeEmIecTB
yepe3 IUIa3MaTHUecKyr0o MeMOpaHy: mnaccuBHbIM (nuddysus, obnerdyénnas nuddysus),
aKTUBHBIN (TEpBUYHBIA W BTOPUYHBIA AaKTUBHBIM TpaHcnopT). llomympoHuiiaeMocTb
MeMOpanbl. PabGoTa HaTpuii-kaineBOro Hacoca. OHIOLUMTO3: MHHOLUMUTO3, (aromuTos.
Ox3onuto3. Knerounas crenka. CTtpykTypa ¥ GYHKIUHA KIETOYHOM CTEHKH DPACTCHH,
rpuooB.

Hurtommnasma. I{uro3zons. Ilutockener. JBmwxkeHue mutoriazMbl. OpraHouzibl KIETKH.
OnHomeMOpaHHBIE OpraHOWMIBI KJICTKW: HJHAomasMmarudeckas cethb (OIIC), ammapar
lNonpmxu, MM30CcOMBI, UX cTpoeHHe U PyHKIUU. B3anMocBsa3b 0fJHOMEMOpPaHHBIX OPraHOUIOB
kietkd. CTpoeHue TpaHy/IsIpHOTO peTukynyMma. Mexaunusm Hanpasnenus oenxos ¢ IIIC.
CunTte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [maakuii (arpaHyJspHBIN)
sHAOIUIa3MaTHUeckuii  petukynyMm.  CekperopHas — QyHKuus — anmapara [ OJIbJDKH.
Mooughuxayus benxos ¢ annapame I onvoacu. Copmuposxa benxos 6 annapame I 01v0dxcu.
Tpancnopt BeliecTB B KiieTke. Bakyosu pacTuTenbHbIX KiIeToK. Kinerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUABI KJIETKH: MUTOXOHIPHUHM, IUIaCTUABL. [Ipoucxoocoenue
mumoxouopui u naacmud. Cumbuoeenes (K.C. Mepescrkosckuu, JI. Mapeynuc). Ctpoenue u
GyHKIMM MUTOXOHAPUN u mnacTuia. llepBuyHBIE, BTOPUYHBIE M CJIOXHBIE TLIACTHIBI
(OTOCHHTE3UPYIOUINX JYKApUOT. XJIIOPOMIIACTBI, XPOMOIUIACTHI, JIEHKOMIACTHI BBICIIUX
pacTeHu.

HememOpanubie opranouabl kinetku Crpoenne u  (QYHKUMH HEMEMOpaHHBIX
OpraHouioB KieTku. Pubocomsel. [lpomesxcymounvie uramenmor. MukpodumamMeHTHI.
Axmunosvle  muxpogunamenmsi.  MBbIIIIEUHbIE  KIETKU.  AKMUHOBble  KOMNOHEHMbL
HembluleyHvlx Kkiemok. Mukporpyoouku. Knetounsiii nentp. CTpoeHHE U JIBHXKEHUE
KTYTHUKOB U pecHU4YeK. MUKpOTpyOOUKH nuToIUIa3Mbl. LlenTpuons. benku, accoyuupogantvie
¢ MuKpoguramenmamu u Mukpompyoouxamu. Momopmvie 6enxu.

Anpo. OGonouka sipa, XpOMaTHH, KApUOTIIa3Ma, SAPBIIIKHA, UX CTPOCHUE U (YHKIIHH.
SnepHslii OenkoBbIi MaTpuke. [IpocTpaHCTBEHHOE PacIooKEeHHE XPOMOCOM B MHTEP(a3HOM
aape. Jyxpomamun u eemepoxpomamut. benkn XpoMaTHHA — TUCTOHBL. JluHamuka A0epHoll
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.



Knerounsie BxkmtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KJIETOK  JYKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, IPUOHOI).

JdeMoHcTpanuu

[Hoptpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpOEGHHE DPYKapUOTHYECKOW KIETKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENbHOM KieTKn», «CTpoeHHEe MUTOXOHAPUN», <«SlIpoy,
«CTpoeHHe POKAPUOTHYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKpOIIpEnapaThl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladbopaTtopnas paGora «lccremoBaHue IUIa3MoiiM3a W JIETIa3MOJiM3a B
PaCTUTENBHBIX KIETKaxX».

IIpakTuyeckas padora «/3ydeHue [ABWIKEHHUS LHUTOIUIA3MBI B PACTUTEIIBHBIX
KIIETKax».

Tema 6. O0OMeH BelecTB U NPEBpPAaLliCHUE JHEPITUHU B KJIETKe

AcCUMWIALNS ¥ IUCCUMUIISIIUS — JIBE CTOPOHBI MeTabonmu3Ma. Turbl oOMeHa BEIIeCTB:
aBTOTpOQHBIK U TerepoTpodHbIl. VYyacTue Kuciopoja B OOMEHHBIX Ipoleccax.
OHepretuyeckoe oOecnieueHue KieTku: mnpeBpamieHue AT® B 0OMEHHBIX HpoIleccax.
@depMeHTAaTUBHBIN XapakTep peakluuil KieToyHoro mertabosmsma. depmMeHTHI, UX CTpPOEHHUE,
cBoiictBa U MexaHu3M geictBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPTaHHMUECKUX
KaTaJIn3aTopoB. bBelKu-akTUBAaTOpPbl U OENKU-UHTUOUTOPBL.  3aBHCHUMOCTb  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUN OT Pa3IMYHBIX (PaKTOPOB.

[TepBuyHBIN CHHTE3 OPraHMYECKUX BEHIECTB B KJeTKe. POTOCUHTE3. AHOKCUCEHHbIU U
okcucennvlll pomocunmes y obaxkmepui. Ceemocoduparowue nuemenmvl U HUSMEHMbI
peakyuonnozo yenmpa. Poiib xoporuiactos B npouecce potocunTe3a. CBEToBast 1 TEMHOBAs
bazel. @omoovixanue, Cz-, Cs- u CAM-munwvt hpomocunmesa. IlpoaykTHBHOCTH (hOTOCHHTE3A.
Bnusiaue pa3nuyHbeIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHnte3. Pa3HooOpa3zue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPU(PHULMPYIOIINE
OakTepuu, xene300aKTepun, cepodakTepru, BOJOPOAHbIE OaKTeprH. 3HaUEHHE XEMOCHHTE3a.

AnaspoOHble opraHusmbl. Buapl  Opoxenus. IIpoxyktel OpokeHus U HX
HCIOJIb30BAHUE YEIIOBEKOM. AHAa’pOOHBIE MUKPOOPraHU3Mbl KaK 00BEKTbl OMOTEXHOJIOTMU U
BO30yaUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. DTallbl dHEpreTudeckoro oomeHna. [loaroToBUTENbHBIA ATaIl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILCIUIEHUE [JIFOKO3BI.

buonoruyeckoe OKHUCIIEHHE, WINM KIETOYHOE JbIXxaHue. Ponb MHUTOXOHApHUM B
mporeccax — Ouosiorndeckoro  okucineHus. Lluknauueckue  peakuuu.  OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus memobpanno2o epaduenma npomonos. Cunmez ATD: paboma
npomonnou AT®-cunmaszel. [lpeumyiiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB Iepea
aHadpOoOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

IHoptpersr: k. [Ipuctan, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. OHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DoTocuHTE3», «IHEPreTHUECKUil 0OMen», «bruocunTe3 Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



O6opynoBaHue: CBETOBOM  MHKpPOCKOI, OOOpyIOBaHHE JUIS  MPUTOTOBJICHUS
IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas pabora «/3yueHue KaTalUTUYECKOH aKTMBHOCTH (DepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WM KaTajaasbl)».

JlabopaTopHnasi padora «/3ydeHne (QGEPMEHTATUBHOTO PACIICIUICHHUS TIEPOKCUIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHasi padoTa «CpaBHEHHE TTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu wmarpuuHoro cuHTe3a. IIpuHIMO KOMIUIEMEHTapHOCTHM B  pEaKLMIX
MaTpUYHOTO CUHTe3a. Peanmuzamnus HaciencTBeHHOUW mH(opmaiuu. ['eHeTuuecKkuili Ko, ero
corictBa. Tpanckpunims — wMarpuussli cuHTe3 PHK. IlpuHnmmer tpaHckpunnmu:
KOMIIJIEMEHTAPHOCTh, AaHTUIAPAJUIETBHOCTh, ACUMMETPUYHOCTb. Co3peganue Mampuynbix
PHK 6 sykapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnsmaus u e€ sranbl. Yuactue tpancnoptHsix PHK B 6uocunTtese 6enka. YcnoBus
6uocunTesa 6enka. Koaupoanne aMuHoKucoT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npeocmasnenusi o cmpoeHuu 2enog. Opranuzaius reHoMa y MpoKapuoT
U 2yKapHoT. Perynsius akTHBHOCTU T€HOB y mpokapuoT. ['unoresa onepona (®. XKakoo, XK.
Mano). Monekynspusie mexanuzmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsuusi OOMEHHBIX TMpolieccoB B KieTke. KiierouHblit
rOMEeOoCTa3.

Bupycel — HekneTounsle GOpMbI KU3HU M 00IurarHeie napasuthl. CTpoeHue MpocThIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKuznennwiti yuxn JJHK-coodepacawjux
supycos, PHK-cooepocawux eupycos, 6axmepuoghacos. Obpamnas mpaHCKpunyus,
pesepmasa, unmezpasa.

BupycHbsie 3a0osieBaHusi 4YenoBeka, >KMBOTHBIX, pacteHuit. CIINJ, COVID-19,
COLIMANIbHBIE U MEULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: ummezpayus u ananuz  oonvuwux maccusos  («bigdatax)
CMPYKMYPHBIX ~ Ouoiocudeckux oOanHvlx. Hanomexunonocuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemoie gpyuxyuu 6enrkos. Cnocodwl 0ocmasKu 1eKapcms.

JdemoncTpauuu

[Toptpetsr: H. K. Konbuos, /1. Y. UBaHOBCKUIA.

Tabmuer u  cxembl: «buocunre3 Oenka», «['eHeTuueckuii kom», «Bupycs»,
«bakTrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii nukin, ero mepuoabl u perynsius. Matepdaza u mutos. OcoOeHHOCTH
MpoLeccoB,  MpoTekalomux B uHTepdaze. [loaroroBka  KIEeTKM K  JICJICHHIO.
[Ipecuntetnyeckuii  (MOCTMUTOTHYECKUN),  CHHTETUYECKUH U  TOCTCUHTETUYECKUUN
(mMpeMUTOTUYECKUI) TIeprUOabl UHTEP(Aa3bl.

Matpuunsiii  cunres JHK — pemnmukanumsa. Ilpunnunsr  perummkanun  JJHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHUHTE3, aAHTUIIAPAJLIEIBHOCTh. MexaHu3M
perumkanuu  JIHK.  Xpomocomsel. Crtpoenue xpomocoM. Temomepel u  Termomepasa.
XPpOMOCOMHBIN HAa0Op KJIETKH — KapUOTHIL. JIMIIOUHBIN U TalUIOUAHBIA HAOOPBI XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BbIE XPOMOCOMBI.
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Henenne kinetku — muto3. CTaguu MHUTO3a M MPOUCXOJAIINE B HUX IPOLECCHl. THIBI
muto3a. Kapuokunes u nutokunes. buonoruueckoe 3HaueHUE MUTO3A.

Perynsiiust MUTOTHYECKOTO MHKJIA KJIETKH. [IporpamMmmupyemasi KieTo4Has THOENb —
aromnTo3s.

Knerounoe  sipo, Xxpomocomsl, (QYyHKIHOHalbHasi TE€HOMHKA.  Mexanusmol
npoaugepayuu, oupgepenyuposxu, cmapenus u eubenu xkiemox. «L{ugpposas kniemxa» —
buounghopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIEeMKU.

JdeMoHcTpanuu

Tabmuupbl 1 cxembl: «KU3HEHHBIA UK KIETKW», «MuT03», «CTPOCHHE XPOMOCOMY,
«Pemmukarnus JTHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpoIpenaparsl: «MHUTO3 B KJIETKaxX KOpeIKa
JyKay.

JlabopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas pabora «HaOnronenre MuTo3a B KJIeTKax KOHUYMKA KOpeIllKa Jyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. Ctpoenue u pyHKUMH OPraHU3MOB

buonornueckoe pasHooOpasue opraHu3MoB. OTHOKIETOYHBIE, KOJIOHHUAJBHEIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTpOCHHSI U IKU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OPraHHU3MOB.
bakrepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKICTOYHBIE BOJIOPOCIH, IPYrUe MPOTHUCTHI.
KomonunansHbie OpraHu3MBI.

B3anMocBs3p 4yacTeli MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI
opranoB. OpraHusm Kak eauHoe 1eoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEH: oOOpa3oBaTeNbHAs, IOKPOBHAS,
MPOBOJIAIIAsA, OCHOBHAsL, MexaHnueckas. OCOOEHHOCTH CTpoeHusl, (GYHKIMHI U PacIoIoKEHHUS
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M 4eJNOBEKAa. THWIBl JKUBOTHBIX TKAaHEW: HSNHUTEIHAIbHAS,
COEIMHUTEINIbHASA, MbllIeuHas, HepBHasA. OcOOEHHOCTU CTpOeHHUs, (GYHKIMI U PACTIONO0KECHHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHblE M T€HEpaTUBHbIE OpraHbl pacTeHUid. Opranbl U CHCTEMBI
OpPraHOB )KMBOTHBIX U 4esoBeKa. ODyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. Ckenerbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyxHbli W BHyTpeHHUW ckeneT. CTpoeHHE U THUIIbI
COEIMHEHUS KOCTEH.

JIBukeHue opraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aME&OOUTHOE,
KT'YTUKOBOE, pPECHUYHOE. /[BH)KEHHME MHOTOKJIETOYHBIX PACTEHUW: TPONU3MbI M HACTHUU.
JIBuKeHHe MHOTOKJIETOYHBIX JKMBOTHBIX W YEJOBEKa: MbllleuHas cuctema. Pediekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

[Iuranue oprann3mMoB. [lornoiienne Boibl, YTIEKUCIOTO ra3a i MUHEPAIbHBIX BELIECTB
pacteHussmMu. [IuraHue *KUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
[Iutanne NO3BOHOYHBIX KUBOTHBIX. OTIENbI MUIEBAPUTENBHOTO TpakTa. [IuieBapuTenpHbie
xenesbl. [IumeBapurenbHas cucremMa yeaoBeka.

Jlbixanue opranu3MoB. JlpixaHue pacteHuil. [[pixanue >kxuBOTHBIX. [Iuddy3us razos
4yepe3 MOBEPXHOCTh KieTku. KokHoe npixanwe. JlprxarenabHas moBepXxHOCTh. JKabepHoe u
NEroyHoe JpixaHue. JlpIXaHWE TO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKA. DBOJIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX. [[pIXaTenbHas cucTemMa 4eloBeKa.

11



MexaHu3M BEHTWISALIUM JETKUX Yy MNOTUL M MIEKONUTAIOMUX. Perymsuus JpIxaHus.
JlpIxaTenbHbIe 0OBEMBI.

Tpa"cnopr BelecTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHcnopr
BELIECTB y JKUBOTHbIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
[I0O3BOHOYHBIX JKMBOTHBIX M 4yesioBeka. Cepalle, KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpamieHus.  DBOJIONMOHHBIE  YCIOXHEHUS CTPOCHHSI KPOBEHOCHOW  CHCTEMBI
II03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Beinenenue y pacreHuid. BplueneHue y KMBOTHBIX.
CoxkpaturenpHble Bakyosiu. Opranbel BelaeneHus. @DunbTpauus, cekpeuuss U o0paTHOE
BCAaChbIBAaHHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeleHUs. CBS3b MOJOCTH Tela C
KPOBEHOCHOM M BBIJICIUTEIBbHOW CHUCTEMaMM. BpllieneHrne y MO3BOHOYHBIX KHUBOTHBIX U
yenoBeka. [louku. Crpoenue u ¢QyHkumoHupoBaHue HeppoHa. OOpazoBaHHE MOUU Yy
YeloBeKa.

3amura y OpraHu3MoB. 3alluTa y OJAHOKIETOYHBIX opraHu3MoB. Crnopsl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpencrBa naccuBHOMN
U XUMHUYECKOU 3anuThl. DUTOHIINIEI.

3amuTa Yy MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpPOHM3BOJAHBIE. 3aliuTa
opranu3smMa oT Oosie3Held. MmmyHHas cucrema uyenoBeka. KieTOYHBIH M TymMOpalbHbBIN
UMMYyHUTET. Bpoxn€Hubsli u mnpuoOpeTéHHbI crneunduyeckuii uMMyHUTeT. Teopus
KIIOHaJIbHO-ceNeKTUBHOTO uMMyHuTeta (II. Opmux, @®. M. bepner, C. Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOTO HMMMYHHTETa B Pa3BUTUU
CHCTEMHBIX 3a00JI€BaHUH.

PasnpaxxumocTe M perymsuus y OpraHu3MoOB. Pa3IpakMMOCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apakuMOCTh U peryisinus y pacteHuid. PocToBble BelllecTBa U UX
3HAYCHUE.

HepBHas cucrema u peduiekTopHas perymnauus y >kMBOTHbIX. HepBHas cucrema u eé
OTZeNbl. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CUCTEMBI y KUBOTHBIX. OTIEINbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX )KMBOTHBIX. Peduexc u peduexropHas ayra. besycioBHble n
YCIIOBHBIE peQIIEKCHI.

I'ymopanpHas perynsauus W 3HIOKPUHHAs CHCTEMa JKUBOTHBIX M 4denoBeka. JKenessl
SHJIOKPUHHON CHCTEMbl W WX TOPMOHBI. JlelicTBME€ TOpPMOHOB. B3amMoOCBsi3b HEpBHOU U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanun

IToptper: U. 11. I1aBnos.

TaGnuupl 1 cxembl: «OJHOKIETOYHbIE BOJOPOCI», «MHOTOKJIETOYHBIE BOAOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CUCTEMBI OPraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHHE HaceKOMBIX», «TKaHU pacTeHMI»,
«KopueBble cucremol», «Ctpoenue crebins», «CTpoeHue JMCTOBOM IUIAaCTUHKWY», «TkaHu
XKUBOTHBIX», «CKener uenoBeka», «lInmesapurensHas cucrema», «KpoBeHocHas cuctemay,
«/IpixaTenpbHas cucrema», «HepBHag cucrema»n, «Koxa», «MpllleyHas cHCTEMay,
«BprgenurensHas cucreMay, « JHAOKpUHHAsA cucteMay», « CTpoeHne Melehy, «IMMyHHATET»,
«Kumeynononoctuele», «Cxema MNHUTaHHA  pacTeHHUi», «KpOBEHOCHBIE  CHCTEMBI
II0O3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapep», «CTpoeHMe IuaHapum», «BHyTpeHHee
CTpOEHHE M0XJeBoro uepss», «HepBHas cucrema pwiO», «HepBHas cucrema JSTYIIKHY,
«HepBHas cucrema mnpecmblkaromuxcs», «HepBHas cucrema ntuny», «HepBHas cucrema
MIIeKOMUTaoIuX», «HepBHas cucrema uenoBekay, «Pediexcy.
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OGopynoBaHue:  CBETOBOW  MHKPOCKOI,  MHUKPOIPENaparsl  OJHOKJIETOYHBIX
OpraHM3MOB, MHUKpOIIpENaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKLIIUHU HACEKOMBIX,
UTJIOKOKHMX, JXUBBIC OK3EMIUIIPHl KOMHATHBIX pAacTCHUU, repOapu pacTeHUW pasHBIX
OTJIEJNIOB, BJ@XHbIE IpEnaparbl JKUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJIJIEKIUU
0ECIO3BOHOYHBIX JKMBOTHBIX, CKEJEeT 4YeJOBeKa, OOOpyAOBaHUE JUIS JEMOHCTPAIUU
[IOYBEHHOTO W BO3JAYILIHOTO IUTAaHUS PACTEHUMH, paCLICIUIEHHs] Kpaxmayua U OeJIKOB IOJ
nevictBueM (epMeHTOB, OOOpyAOBaHUE Uil JIEMOHCTPAllMM OIBITOB 10 HW3MEPECHHUIO
KU3HEHHOM EMKOCTH JIErKUMX, MEXaHHW3Ma JIbIXaTelbHBIX JBUKEHUIH, MOJEIU TOJIOBHOTO
MO3Ta Pa3TuYHbIX )KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHEel pacTEHHI.

JlabopaTopHas padora «/I3ydyeHne TkaHel )KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

@opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIoYash BEreTaTUBHOE) M MOJIOBOE.
Bujipl Gecriosioro pa3MHOKEHUSI: MIOYKOBAHUE, CLIOPYIISILMS, pparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. IlonoBwie kieTku, wim rameThl. Meito3. Cragum Meiiosa.
[ToBenenne xpomocoM B meno3e. Kpoccnnrosep. bruosorndeckuii CMbICI MeH03a U MOJIOBOTO
mporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe paspurhe. [ameroreHes y JKMBOTHBIX. [lonoBble JKene3bl.
OO0pa3zoBaHue W pa3BHUTHE MOJOBBIX KIeToK. CriepmaroreHe3 u ooreHe3. CTpoeHHE TOJIOBBIX
KJIETOK.

OmnonoTBOpeHre U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOIOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OpPraHU3MOB (OHTOTEHE3). DOMOpPHMOJIOTHS — HayKa o
pa3BUTUU OPraHu3MOB. Mopgoeenes — 00na u3 2naguvix npodrem smodpuonrocuu. Konyenyus
mopgoeenos u moodenu mopgoeeneza. Craguum SMOpPHOTEHE3a KWUBOTHBIX (HA TIPUMEPE
nsarymku). JpoGnenue. Tumbsl apoOnenus. /JemepmuHuposanHoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvt 6aacmyn. OCOOEHHOCTH IPOOICHHUS MJICKOIMUTAIOIINX.
3apoabllieBble JIMCTKUA (racTpyisiiusi). 3akiajJka OpraHoB M TKaHEW U3 3apoIbILIIEBBIX
JTUCTKOB. B3ammHOe BiMsHME dacTell pa3BHBAIOIIETOCS 3apojpliia (dMOpHUOHANIbHAS
UHAYKLIMA). 3akjiaJka IUlaHa CTPOEHUS JKUBOTHOTO KakK pe3yiabTaT HepapXUyueCcKUux
B3aUMO/JICHCTBUII TeHOB. BimsHue Ha »MOpHOHANbHOE pPAa3BUTHE pPa3IMYHBIX (HaKTOPOB
OKpYXaroLlEel Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIl mepuod. Ilpsmoe u HempsiMoe
paszButue. Paszputue ¢ metamopdo3oM y OECHO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HayeHUE NPSIMOTO U HEMPSMOTO Pa3BUTHS, UX PACIIPOCTPAHEHHUE B IPUPO/IE.
Tunel pocra XUBOTHBIX. PaKTOpbl PEryysAlMM POCTa XUBOTHBIX M 4enoBeka. Craauu
MOCTAIMOPHOHAIBHOTO Pa3BUTHA Y KUBOTHBIX W 4elloBeKa. [leprnoabl OHTOTeHe3a uenoBeKa.
Crapenue U cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PasmHoxenue u pasButue pacteHuil. 'ameropur u cnopoput. Melo3 B KH3HEHHOM
nukie pacteHuid. OOpa3oBaHue cmop B Ipolecce Melo3a. ['ameToreHes y pacTeHMH.
OmnoJoTBOPEHNE M Pa3BUTHE DPACTUTEIBHBIX OpPraHU3MOB. J[BOHHOE OILUIONOTBOPEHHUE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiui OHTOIe€HEe3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.
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Tabmumer u  cxembl:  «BereraTuBHOE  pasMHOXKeHHE», «Tumbl  6ecroJioro
Pa3MHOKEHHU, «Pa3MHO)eHnE XJIAMUJOMOHA/IBD, «Pa3mHO)XeHuE IBIJIEHBDY,
«Pa3MHO)eHue TuaApel», «Meno3», «XpomocoMby, «l'amerorenes», «CTpoeHue SIMIEKIECTKH
u cnepmaro3zonsia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsmoe m HempsMoe pa3BUTHEY,
«Pa3BuTne Maiickoro »xyka», «Pa3Butme capanum», «PasBurHe IArymkm», «JlBonHOE
OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHui», «CTpoeHue CeMsiH OJAHOAOIbHBIX U JIBYIOJIbHBIX
pacTeHui», «OKU3HEHHBIN HUKII MOPCKOM KaIyCThD, «JKM3HEHHBIN LUK MXay, «KHU3HEHHbIN
LHKJI AOPOTHUKAY, «<KM3HEHHBIN LIUKIT COCHBIY.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpONpenaparbl  SHIEKIETOK U
CIIEPMATO30MA0B, MOAENb «L{MKII pa3BUTHUSA JIATYILIKIY.

JladbopaTtopnas paGora «/3ydyeHue CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTHyeckas padoTa «BpIsBIEHNE IPU3HAKOB CXOJICTBA 3apOBIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJICACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Uctopus craHoBieHHs] U pa3BUTHUS TeHETHKU Kak Hayku. Paboter I'. Mennens, I'. ne
O®puza, T. Moprana. Ponp oreuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuxku. Padotst H. K.
Komemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETMYECKHE IIOHATUS M CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, AJIbTEPHATUBHBIE IPU3HAKU, JOMHMHAHTHBIA W PELECCUBHBIA IPHU3HAK,
TOMO3HIOTa, TeTEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUAbI, TeHOTHUII, peHoTHn. OCHOBHBIE METO/IbI
TeHETUKH: THOPUOIOTUYECKUH, IIUTOJIOTHUECKUH, MOJIEKYISIPHO-T€HETUYECKU .

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckuii.

Tabnuis! u cxembl: «MeToIbl TEHETUKIY, «CXEMbI CKPEUTUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETUICCKUX UCCICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemmuBanue. IlepBoiii 3akoH MeHaenss — 3aKOH €IMHOOOpas3us
rubpuoB nepsoro nokosneHus. [IpaBuino nomunupoBanus. Bropoii 3akoH Menzens — 3aKkoH
paciuernyeHuss Npu3HakoB. LluTonmornyeckue OCHOBBI MOHOTHMOPHAHOTO CKPEIIMBAHMUSL
['mnores3a 4MCTOTHI raMer.

AHanmuzupyromiee  ckpemiuBaHue. [IpoMexyTOuHbBI  XapakTep  HacleIOBAHMS.
Pacuiennenue npu3HakoB Npy HEMIOJTHOM JTOMUHUPOBAHUH.

JuruOpunHoe ckpemuBanue. TpeTtuid 3akoH MeHaens — 3aKOH HE3aBUCHMOIO
HacJe0OBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKpEIIMBAHUSI.

CuerieHHoe HacnenoBaHue mpu3HakoB. PaGotsr T. Moprana. CrenieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIIECHUE CLEIUIEHUS MEXKIy TIeHaMH. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka noma. XpoMOCOMHBIM MEXaHNU3M ONPENENIEHUS N0J1a. AYyTOCOMBI U TOJIOBbIE
XpOMOCOMBI. ['OMOTramMeTHBIM M TeTeporaMeTHbId MoJ. ['eHeTndeckas CTPYKTypa MOJIOBBIX
xpoMocoM. HaciienoBaHue MpU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

14



l'eHotun kak nenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE TEHA.
MHOKECTBEHHBIN alienu3M. B3anMoAeicTBUE HEAUIENbHBIX T'€HOB. KOMILIEMEHTApHOCTb.
Onucras. [Tommmepust.

I'eHeTHYECKUI KOHTPOJIb PA3BUTHA PACTEHUMN, >XUBOTHBIX U 4YEJIOBEKa, a TaKKe
(U3HOJOTMYECKUX TMPOIECCOB, TIOBEICHUS M KOTHUTHBHBIX (QyHKOWA. [eHeTnueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO35IUH — MApPa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYeCKHe aclieKThl KOHTPOJIS U U3MEHEHUs HACIISACTBCHHON HH(pOpMAIUu
B MIOKOJIEHUAX KJIIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnuubl u cxemsl: «[lepBoiii 1 BTOpOit 3akoHbI Menaens», « Tpetuit 3akon Menaens,
«Ananu3upyromiee  ckpemuBanue», «Hemomnoe — momuHupoBaHuey», — «CIIETUICHHOE
Hacje[0BaHUE TMPU3HAKOB Yy npo3odunbly, «['eHeTmka mona», «KapuoTum ueroBekay,
«Kapuotun  gposoduiel»y, «Kapumotun  nTunb», «MHOXKECTBEHHBIH  aJlIeNIU3M,
«B3auMoiericTBE T€HOBY.

OO6opymnoBaHue: MOAEIH ISl IGMOHCTPAIIUU 3aKOHOB €IMHOO0pa3wsi THOPHIOB IMEPBOTO
MOKOJICHUSI W PacUICIUIEHUs MPU3HAKOB, MOJAENb JIJIsi JEMOHCTPAIIMM 3aKOHA HE3aBUCHUMOTO
HACJIEIOBaHUs TMPU3HAKOB, MOJEIb Uil JEMOHCTpPAlMM CUEIJIEHHOIO HAaclieI0BaHUs
MPU3HAKOB, CBETOBOM MUKPOCKOTI, MHKpoTpernapat: «/[po3odunay.

IpakTHyeckass padora «/3yyeHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIWBAHHS Y
TPO30(UITBD».

IIpakTHyeckasi padora «/3ydeHue pe3yabTaTOB AWUTHOPUIHOTO CKPEIIUBAHHS Y
TPO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3anmopeiictBue reHoTuna u cpensl npu GopmupoBaHuu (deHotuna. M3MeHUHBOCTH
npu3HakoB. KayecTBEHHbIE M  KOJIMYECTBEHHBIE NPU3HAKU. Buabsl HW3MEHYHMBOCTHU:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3SMEHUUBOCTb. Polib cpenbl B popmMupoBaHuu Moau(UKaIIMOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. Bapuannonusiil psn u BapuanmonHas kpuas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enotunuueckas M3MEHUYMBOCTh. (CBOMCTBA T'€HOTHUIIMYECKONW H3MEHUYMBOCTU. Bubl
FeHOTUITNYECKOW U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHAsI.

KomMOunaTtuBHas u3MeH4nBOCTh. Meii03 1 M0JI0BOI MpoIiecc — 0CHOBa KOMOWHATUBHOM
W3MEHUUBOCTH. Pojb KOMOWHATUBHOW WM3MEHYMBOCTH B CO3JAaHHH TI'E€HETHYECKOTO
pa3zHooOpasus B mpejenax OAHOro BUA.

MyranyonHasi MU3MEHYMBOCTb. BHIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE U MHAYLUPOBAHHbIE MyTalMH. SI€pHBIE U LUTOIIA3MATUYECKUE MYTalUH.
Comarnueckue U mojoBble MyTanuu. [IpuunHbl BOZBHUKHOBEHUsI MyTauuid. MyrareHsl U ux
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOT Y €CKUX
psngoB B HacneacTBeHHOM u3MeHunBocTu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HaCJIEACTBEHHOCTb.

Onucenemuka u 3MUSEHOMUKA, PONb INULEHEMUUECKUX (aKmopos 6 HAacied08anHuu u
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.
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Tabmuier U cxeMbl: «Bumasl u3MeHUHBOCTHY, «MoauduKaoHHas W3MEHYUBOCTHY,
«KoMmOuHaTHBHAsT HM3MEHYHMBOCTHY, «Meio3», «OrmionorBoperne», «l eHeTHYeCKHe
3a00JIeBaHMs YeTI0BEeKa», «Bupl MyTanuii».

O6opynoBaHue: XKUBbIE U TepOAPHBIC SK3EMIUIIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(dpororpadun) )KUBOTHBIX C Pa3TMYHBIMUA BUIAMHU H3MEHYHBOCTH.

JladopaTtopnas paGora «lcciemoBaHue 3aKOHOMEPHOCTEM MOJAUPUKAIIMOHHOMN
W3MEHYMBOCTH. [IoCcTpOoeHNE BApUALIMOHHOTO PsAJia U BAPUALMOHHON KPHUBOM.

IIpakTuyeckas padora «Myrtanuu y 1po30(Quisl (Ha TOTOBBIX MUKPOITPENapaTax).

Tema 14. I'eHeTHKA YeJiOBeKA

Kapuotun uvenoBeka. MexayHapoaHas nmporpaMMa MCCIEIOBAHUS F'€HOMA YEJIOBEKA.
MeTtoant HA3Yy4YECHUS T€HETUKHU 4eI0BeKa: TeHCAIOTHYCCKHIA, OJIM3HEIIOBEIN,
IUTOTCHETHYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKH A, MOJIEKYJISIPHO-T€HETUYECKHU .
CoBpeMeHHOe ompe/ieNieHne TeHOTUTIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHKE, T€HOTUITUPOBAHHE,
B ToM uuciie ¢ momomibio I111P-ananu3a. HacnencrBennsie 3a0oneBanus yeaoBeka. [ eHHbIE U
XpOMOCOMHBIE OOJIE3HH YeNOBeKa. bOJIe3HW ¢ HACleCTBEHHOW MPEeapacroiokeHHOCTHIO.
3HaYeHWE MEIUIIMHCKOW TEeHETUKH B TPEIOTBPAIICHUH U JICYCHUU TEHETHYCCKUX
3a007€eBaHN 4YeNoBeKa. MeauKo-TeHETHIeCKoe KOHCYIbTUpoBaHue. (CTBOJIOBBIE KIIETKHU.
[lonaTHE «TEHETHYECKOTO Tpy3a». OTHYECKHE acleKThl HCCIeOBaHUN B o0macTu
pPEIAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'eneTnveckue GakTOphl MOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XUMHUUYECKOMY 3arps3HEHUI0 OKpYXarllehd cpenpl. ['eHeTnueckas NpeapacnoaoKeHHOCTh
YyeJIoBeKa K MaTOJIOTHsIM.

JdemoHcTpauuu

Tabmuupl u cxembl: «Kapuotum dyenoBeka», «MeToIbl U3y4eHUsI TEHETUKH YEJIOBEKay,
«"eHeTH4eckue 3a00ICBaHUS YEIOBEKAY).

IIpakTuyeckas padora «CocTaBieHUE U aHATIA3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JoMecTukanusi 1 celekuus. 3apoXJAeHue CeleKiuu U gomectukauuu. Yuenue H. U.
BaBunoBa o lleHTpax NpOUCXOXIEHHUS W MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3JIaHMM COPTOB PacTE€HUU M MOPOJ *KUBOTHBIX. CopT, mopoja, MTaMM. 3aKOH
FOMOJIOTUYECKUX PSIOB B HacliencTBeHHOW m3mMeHunBoctd H. WM. BaBuwiioBa, ero 3HaueHue
JUTSI CEJIEKITMOHHOM pabOTHI.

Metonpl  cenekMOHHOM  paboTel.  MckyccTBeHHBIH — OTOOp:  MaccoBbli U
WHIUBUAYAIbHBINA. JTanbl KOMOMHALIMOHHOW ceJeKiuu. VchpiTaHue MNpOU3BOIUTENEH I10
noToMcTBy. OTOOpP MO TEHOTHIY C MOMOIIBIO OIICHKH (PEHOTHIIAa MOTOMCTBA M OTOOp IO
reHOTHIY ¢ nomolnbto ananmsa JJIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJIeKIMOHHOHN paboThl. PamuanuoHHBIN u
XUMHYECKUH MyTareHe3 KaK MCTOYHMK MYyTalluii Yy KYyJbTYpHbIX ()OpM OpPraHU3MOB.
Hcnonb3oBaHMEe TEHOMHOTO pEAAKTHPOBAaHUS W MeToA0B pekomMOuHaHTHRIX JIHK mms
MOJYYEHUS] UCXOJITHOTO MaTepuaia Jjsl CEIeKIUU.

[Tonyuenune mnonummonnoB. BryTrpuBumoBas rubpuausamnus. bau3kopoacTBeHHOE
CKpelllMBaHKe, UM UHOpUIUHT. HepoacTBeHHOE cKpellrBaHue, uiu ayropuauHr. ['ereposuc
u ero mpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OTnanéHHas TuOpUAN3aAIus.
[Ipeomonenne Oecronuss MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIMH pPACTeHUH u
KUBOTHBIX. «3e1EHAsl pesoNIOYULY.
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CoxpaHeHne ¥ U3y4eHHE T'€HETHUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM M MX JUKHUX
pomuuelt Ul CO3AaHUST HOBBIX COPTOB W THOPHIIOB CEIBCKOXO3SIMCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpaeienue 2eHeMuYecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U
NPOMBICTIOBBIX IHCUBOMHBIX 8 YENAX VIYUULEHUS CYWeCmBYIOWUx U CO30aHUsl HOBbIX NOPOO,
JUHULL U KPOCCOB, 6 MOM YUCle C NPUMEHEHUEeM COBPEMEHHbIX Memoo08 HAYYHbIX
uccne008anuil, nepedosvix uoell U NepCneKmu8HbIX MexHoI02ULL.

JdeMoHcTpanuu

[Toptpetsr: H. Y. BaBuios, 1. B. Muuypun, I'. /. Kapneuenko, II. II. JIykpanenxko, b.
JI. Acraypos, H. bopmoyr, /1. K. benses.

Tabmuier w1 cxeMbl: «lIeHTpBI TPOMCXOXACHUS W MHOTOOOpa3usi KYIbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTMUECKUX PSAIOB B HACIIEACTBEHHOW M3MEHUYMBOCTHY», «MeETOIbl
cenekiumny, «OtnanéaHas ruopuauzanusy, «MyrareHesy.

JlabopaTtopnass pabora «lI3yueHue copTOoB KyJIbTYPHBIX pACTEHUH U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JladopaTopHas padora «/I3ydyeHrne METOIOB CEJIEKIIUU PaCTCHUI.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOBI U JOCTH)KEHUS CENIEKLUN PacTeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIM Yy4acTOK, B TEIUIMYHOE
XO035IICTBO, B J1a00OpaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo10rusi 1 CHHTeTHYECKAsI OHMOJIOT U

OOBbeKThI, UCHOJb3yeMble B OMOTEXHOJOTMH, — KJIETOYHBIE U TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPTraHU3Mbl, HUX XapaKTepUCTHKA. TpajulMOHHAas OMOTEXHOJOTHs: XjeOomedeHue,
MOJIyY€HUE KHUCIOMOJIOUHBIX MPOAYKTOB, BHHOAENHE. MUKPOOMOIOTUYECKUI CHUHTE3.
OOBEKTHI MHKPOOHMOJOTHYECKUX TexHoyorui. [IpomsBoacTBo Oenka, aMHHOKHCIOT |
BUTAMHUHOB.

Co3maHve TEXHOJOTMM M HWHCTPYMEHTOB LEJICHANPABICHHOIO HW3MEHEHUS U
KOHCTPYMPOBAHHMSI TE€HOMOB C LEIbI0 IIOJYYEHUS] OpPraHU3MOB M HX KOMIIOHEHTOB,
coJIeprKalluX HE BCTpeYaroluecs B MpUpoie OMOCHHTETUYECKUE TyTH.

Kiterounas unxenepusi. Metoibl KyJabTypbl KIIETOK U TKaHEH PacCTEHUI M KUBOTHBIX.
Kpuobanku. Comatnueckas ruOpuauzanus U coMatuyeckuil smOpuorenes. McnonszoBanue
rariouJIOB B CENEKUMUU pacTeHui. [lonyuenue MOHOKIOHANbHLIX anmumen. Mcnonvzosanue
MOHOKIIOHANbHBIX U NOMUKIOHANbHLIX — awmumen 6  meouyuHe.  VckyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTpYKUHMsI SHLEKIETOK W KIOHMPOBAHHME >KUBOTHBIX. MeTon
TPaHCIUIAHTAIlUM  AJep KIETOK. 1exHonocuu  0300posieHUs,  KyIbMUsUpo8aHus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CEeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHass  UHXeHepus. VICKycCTBEHHBI  CHHTE3 T€Ha W
koHcTpyupoBanue pekomOuHantHbix JHK. Co30anue mpanceennvix — opeanusmos.
JIoCTI>KEHHsT U TEPCIEKTUBbI XPOMOCOMHOM W T€HHOW MHKEHEpUU. OKOJOTMYECKHUE U
ATHYECKHE MTPOOIEMbI TeHHOW UHXKEHEPUH.

Memuuunckue OuotexHomoruu. I[loctreHomuass uudposas wmenunuHa. [ILP-
JIMarHoCTHKa. MeTa0oIOMHBIN aHa N3, TEHOIICHTPUYECKHI aHalu3 MpoTeoMa 4eloBeKa s
OLIEHKHU COCTOSIHMSI €r0 370poBbs. Vcronb30BaHKWE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus
paka. 3D-OuoumxeHepus A pa3pabOTKu (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX TKaHEHM COUYETaHUEM TEXHOJOTUH TPEXMEPHOTO
OuonpuHTUHTA U cKaPoIANHTA AT peIeHUs 3a1a4 epCOHATU3UPOBAHHON MEIUIIUHEI.
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Co31aHne BEKTOPHBIX BAKIMH C IEJbI0 00eCcreYeHns: KOMOMHUPOBAHHON 3aIIUTHl OT
Bo30yauteneit OPBU, ycraHOBiieHHME MOJNEKYISPHBIX MEXaHU3MOB (DYHKIMOHHPOBAHUS
PHK-conepxamux BHPYCOB, BBI3BIBAIOIIMX OCO0O OmMacHble 3a00JIEBaHUS YEJIOBEKAa W
KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «lcronb30BaHue MHUKPOOPTaHU3MOB B MPOMBIILICHHOM
pou3BoACTBeY, «Kierounas umwkeHepus», «I eHHas HHKEHEPUS.

JlaGopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHIY.

IIpakTuuyeckas padora «llomydeHne MOJTOYHOKUCIBIX TPOTYKTOB.

IKckypeusi «bBHOTEeXHONOTHS — BaKHEHIIas MPOU3BOJUTEIbHAS CHIIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OM0JIO0TUHN

OposmroroHHass Teopus Y. Jlapuna. [lpeamnochuiky BO3HUKHOBEHMS JAPBUHU3MA.
KnsHp n HayuHas nestenbHOCTh Y. JlapBuHA.

JBuxymue cuibl sBomtonuu BuioB 1no Y. JlapBuHy (BbICOKasi HMHTEHCHUBHOCTH
Pa3MHOKEHHsI OpPraHU3MOB, HAclEACTBEHHAas W3MEHUYMBOCTb, Oopb0a 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuntetnueckoi teopun osBomtouun (CTD). HeiitpanbHas Teopus
sBosonni. COBpEMEHHasl 3BOJIIOIMOHHAS OWOJIOTHS. 3HAYEHWE HBOJIIOIMOHHOW TEOPHH B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpauuu

[Toptpetsr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, 1. U. IlImaneraysen, J[x. Xonnern, /. K. benses.

Tabmumpl u cxembl: «Cucrema xuBo npupoas! (o K. Jluanero)», «JlecTHHIa )KUBBIX
cymectB (mo Jlamapky)», «MexanusM (opMHpoBaHHS NPUCIOCOOJICHUN y pacTeHUid U
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxomku
Y. Hapsuna», «Dopmbl 60prObI 3a cymiecTtBoBaHue», «llopoasl romyoei», «MHorooopasue
KyIbTYpHbIX (opMm KamycTel», «[lopoapl AoMamHMX >KUBOTHBIX», «Cxema oOpa3oBaHUS
HOBBIX BUIOB (mo Y. [lapBuny)», «CxeMa COOTHOIICHHS [BIXKYIIMX CHUJ HBOJIIOLIUNY,
«OCHOBHBIE MOJIOKEHHS] CHHTETUHUECKOU TEOPHH 3BOJIFOLII.

Tema 2. MuKpo3BoIIOIUSA U eé pe3yJibTAaThl

[lonynauus kak snemMeHTapHas eauHuua 3BoJoUUH. COBpEMEHHBIE METO/bl OLIEHKU
TeHETUYECKOTO Pa3sHOO0pa3usi U CTPYKTYphl monyisiuil. 3MeHenune reHooH1a momyasiuu
KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE sSBJIEHHUE. 3aKOH reHeTudeckoro pasHoBecus [Dx. Xapaw,
B. Baiin6epra.

OneMeHTapHble (DaKTOpbl (ABWXKYIIHME CHIIBI) SBOIOLMU. MyTalMOHHBIA IpoIecce.
KomOuHaTiBHas M3MeHUYMBOCTb. Jlpeil) reHoB — cilyyaiiHble HEHANpaBJIEHHbIE W3MEHEHHs
4acToT ajuleiei B momynmsauusax. DPQekt ocHoparens. Ipgexkm 6YymMuLIOUHO20 2OPAbIUIKA.
CHudicenue ceHemuuecko2o pazHoodpasusn. npuyunsl u cieocmeus. llposenrenue s¢hghexma
opeligha 2enos 6 Oorvwux u manblx nonyiayusax. Murpamuu. W3onmdnus momynsuui:
reorpaguueckas (IpoCTpaHCTBEHHAs ), Onosiornyeckas (pernpoyKTUBHAs).
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EctecTBenHslii 0T00p — Hampamisiomuil GakTop sBomounud. GopMbl €CTECTBEHHOTO
oTOopa: IBUXKYIIUH, CTAOMIU3NPYIOIIUH, pa3pbiBatomuii (Au3pynTuBHBIN). [TomoBoii oT6O0D.
Bo3HUKHOBEHHE U ABOJIIOLUS COLIUATIBLHOIO IOBEAECHUS KUBOTHBIX.

[TpucrnocobIeHHOCTh OPraHU3MOB KaK pe3yilbTaT MHKPOIBOIIONMU. BO3HHKHOBEHHE
NpUCTIOCOONeHNH y  opraHm3mMoB.  Apomopdo3bl ©  uamoamantauuu. lIpumepsl
MPUCTIOCOONICHUH Yy OpPraHu3MOB: MOpQoJoruueckue, (pusnonornyeckue, OMOXMMHUYECKHE,
noseaeHyeckue. OTHOCUTENBHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykrypa. Bunoobpa3zoBanue kak pe3yiabTaT MUKPOIBOJIIOLMH.
W3omsmmst — irodeBoit ¢axtop BHpooOpaszoBanus. [lytm m cmocoObl BHI0OOpa30BaHMSA:
ajutonarpuieckoe (reorpauyeckoe), CHUMIIATPHUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumutonan3anust, rudpuanzanus). JJIMTeIbHOCTb SBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl popMHupoBaHUs OMOJIOTUUECKOTO pa3HOOOpa3usl.

Ponp oBONIOIMOHHON OHOJOrMM B pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUS
O6uopa3zHooOpa3us. MUKpPO3BOIIONUS U KOABOJIOLKS MAPA3UTOB M MX X035ieB. MeXxaHU3MbI
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpauuu

[Toptpertsr: C. C. UeTBepukos, O. Maiip.

Tabmuier 1 cxembl: «MyTalmoHHas W3MEHUMBOCTHY, «llomynsunonHas cTpykTypa
BUaa», «Cxema TposBIeHHUS 3akoHa Xapau—BaitnHOepray, «/IBHKyIue CHIIBI BOJIOIHI,
«DKoJIoTHYecKas M30JIALUs TOMyasuui ceBaHckoi ¢openn», «leorpaduueckast U30ISAUSL
JUCTBEHHUIBI CHOMPCKOW M  JIMCTBEHHHULBI Jaypckoi», «llomyiasiuoHHBIE BOJHBI
YHUCICHHOCTH XHUIIHUKOB U XKepTB», «Cxema JeHCTBHA €CTECTBEHHOro 0TOO0pa», «PopMmbl
O00opbOBI 3a cCymiecTBOBaHME», «VMHaycTpuanbHbI MenaHu3M», <« KHUBBIE HCKONaeMbley,
«IToxpoBuTENBECTBEHHAs OKpacKa >KMBOTHBIX», «IIpemympexaaromias okpacka >KUBOTHBIXY,
«DPU3NOJIOrNUECKUe aJlanTanumny, «[Ipucnoco6neHHOCTD OpraHu3MOB u eé
OTHOCHUTENIBHOCTBY, «Kpurepun Buna», «Bunpl-nBoitHukn», «CTpykTypa BUIa B MPHUPOJIEY,
«Criocobsl  BupooOpazoBanusi», «l'eorpaguueckoe BHIOOOpa3oBaHuMe TPEX  BUIOB
JaHJbIIIeH», «DKOJIOrn4eckoe BUJ000pa3oBaHue BUJOB CUHUL, «[lonIonipl pacTeHuit»,
«KamycTHO-peicuHbIi THOPUTY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, dydelia ITUI] U 3Bepel ¢
IIPUMEpPAMHU PA3JIMYHBIX NPUCIOCOOIEHNH, yydena NTULl U 3Bepell pa3HbIX BUIOB, repOapun
pacTeHuil OIM3KUX BUAOB, 00pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBieHHne H3MEHUYMBOCTH y 0COOEH OJTHOIO BUAAY.

JlaGopatopnas padora «IIpucrnocoGneHuss OpraHU3MOB M MX OTHOCHUTEIbHAs
11€J1eCO00Pa3HOCTh.

JlaGopatopHas padora «CpaBHeHHE BUIOB 110 MOP(OIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3BoIoLus U eé pe3yJIbTAaThl

Metoapl u3ydeHUs Makpol3Boiouuu. [lajgeoHTonornyeckue MeToAbl U3YyUEHHs
sBororuu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.

buoreorpaduueckne Merospl HM3ydeHHUs sBotonuu. CpaBHeHHe QIOpsl M (ayHb
MaTepUKOB 1 OCTpoBOB. buoreorpaduyeckue odnactu 3emin. Buibl-sHAEMUKN U PETUKTHI.

OMOPHOJIOrMUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOAbI U3YUEHHS IBOJIOIHH.
I'eneTnyeckne MeXaHU3MBbl YBOJIIOLIMM OHTOI€HE3a U MOSIBIICHUS BOJIIOLIMOHHBIX HOBILIECTB.
I'oMosorvuHple ¥ aQHAIOTMYHBIE OpraHel. PynuMeHTapHble OpraHbl M aTaBU3MBI.
MonekynsipHO-TeHEeTHYeCKUe, OMOXMMHYECKHE U MaTeMaTHYeCKHEe METOAbl H3ydeHUs
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sBoJIIOIUH. ['oMosiornunbie reHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PHIIOTEHETHYECKHX
JIEPEBbHEB.

XPpOMOCOMHBIE MyTallUM U 3BOJIIOLIUSI TEHOMOB.

OOmue 3aKOHOMEpPHOCTH (TpaBuia) OSBOJIOUUH. [Ipunyun cmenvt  yHKYULL.
HeoOpatumocTs BotonMU. AgantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB ABOJIOIHH.

JdeMoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkens.

Tabmuuet u  cxembl: «QDWIOTEHETHYECKHH PsSA  JIOMAAW», «ApPXEONTEPUKC,
«3Bepo3ydbie  smepb», «Creronedansr»y, «PurnOGUTHY, «CeMEHHBIE MarOPOTHUKNY,
«buoreorpaduueckne 30HBI 3emim», «/pelid koHTHHEHTOB», «PenukTh), «HavampHbIE
CTauu SMOpPHUOHAIBHOTO pPa3BUTUS IMO3BOHOYHBIX IKUBOTHBIX», «l['OMOJIOTMYHBIE H
aQHAJIOTUYHBIE OpraHbl», «PyaumMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE HA0OpPHI YeIOBEKa U
mumnanse», «['1aBHble HanpaBIeHUs 3BOTIOLUNY, «O0IIKHe 3aKOHOMEPHOCTH 3BOIIOLIUI.

OOGopynoBaHue: KOJUICKIIUH, repOoapun, MYJsSKHA HCKOMAeMBIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emuie

HayuHble rumores3sl NMpOUCXOKJEHUS KU3HM Ha 3emiie. AOHMOTeHe3 U MaHCHEepMUs.
JloHayuHble TIPEICTABJICHUS O 3apOXKIACHUM KU3HH (KpeannoHu3M). ['umnore3za mocTostHHOTO
CaMO3apOoXKJIeHNs XU3HM U e€ onpoBepkeHue onsitamu P. Penm, JI. Cnamwranumanu, JI
[Tacrepa. [IpoucxosxieHre KU3HU U ACTPOOHOIIOTHSI.

OcHOBHBIE JTambl HeEOpraHWYecKoW HBomtonuu. [lmanerapHas (reojoruyeckasi)
IBOJIIONNS. XWMHYECKass HBOJIONUS. AOHOTEHHBI CHHTE3 OPraHMYECKHUX BEIIECTB U3
Heoprannuecknx. Omeir C. Mumiepa u I'. FOpu. OGpa3oBanne NMoJIUMEPOB M3 MOHOMEPOB.
KoamnepBarnas runore3a A. M. Onapuna, rumorteza nepBudHoro OympoHa JIk. XosneitHa,
reHetudeckas rumoteza . Mémnepa. Pubosumer (T. Uek) m rumote3za «mupa PHK» V.
I'un6epra. opmupoBaHre MeMOPaH U BOZHUKHOBEHHE NMPOTOKIICTKH.

Ucropus 3emnm u metonpl €€ uszydeHus. lckomaemble OpraHMYeCKHE OCTATKU.
I'eoxpononoruss u e€ wmeroapl. OtTHOcUTeNnbHAass U aOCONIOTHAS T'EOXPOHOJIOTHS.
['eoxpoHonornyeckas mkaia: 30Hbl, 3pbl, IEPUOJIBL, SITOXH.

HauanbHeie 3Tansl oprannyeckoi 3BoounH. [losBiieHre U 3BOJIIOLMS MEPBBIX KIETOK.
Oomonus Metabonu3ma. Bo3HukHOBeHHe mepBbIX sKocucTeM. COBpeMEHHbIE MHKPOOHbBIE
OMOIIEHKM Kak aHajor nepBbiX Ha 3emiie coobmectB. CtpomartonuThl. [IpokapuoTsl u
3YKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOTeHe3). DBOTIOIMOHHOE TPOUCXOKICHNE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIOIMH BBICHIUX pacTeHuil. OcHOBHBIE apoMOp(hO3bl PACTCHUIA.
Beixon pacrenuii Ha cymy. llosiBieHHME CIIOpPOBBIX pacTeHM M 3aBOEBAHUE HMMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OCHOBHBIE ATaIlbl BOJIIOLUM XUBOTHOIO Mupa. OCHOBHBIE apoMOP(}O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuif B3pbIB — TMOSBIEHHE COBPEMEHHBIX THUIOB. IlepBbie
XOPJIOBBIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MO3BOHOUYHBIX. [Iponcxoxaenue ampuoduit
u pentumid. [IpoucxoxxaeHue MiaekonuTaomux 1 nTul. [IpuHoun kimovyeBoro apomopdo3sa.
OcBoeHue 0ecro3BOHOYHBIMH U TTO3BOHOYHBIMH KMBOTHBIMH CYILIH.
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Pa3BuTne xu3HM Ha 3emie MO 3paM M IEpUOJAM: apXed, IpOTEpo30il, Maneo30i,
Me3030H, KaiiHO30M. OOmas XapakTEepUCTUKAa KIMMara M TE0JIOTMYECKUX IPOLIECCOB.
[osiBneHue 1 pacuBeT XapaKTEPHBIX OPTaHU3MOB. YTIIe00pa3oBaHUE: €ro YCIOBUS U BIUSHUE
Ha ra3oBBIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — SKOJIOTMUECKHUE KPU3UCHI Mpouuioro. [IpuduHbl U ciaeacTBus
MaccOBBIX BeIMHpaHuii. COBpEMEHHBIHN 3KOJIOTUYECKUN KPU3UC, ero ocodenHoctu. [Ipobnema
COXpaHeHus1 OMopa3zHooOpasus Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHudeckoro wmupa. IlpuHnumsl  kiaccudukanum
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Moptpertsr: ®@. Penu, JI. Cnanmnanuanu, JI. [lactep, . . Meunukos, A. Y. Onapus,
Jx. Xonneitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema omnbita . Peqny, «Cxema onbita JI. [lactepa mo uzydenuro
camo3apokieHus Ku3Hmw», «Cxema onbita C. Mumnepa, I'. FOpu», «3tansl HeopraHuyeckoi
IBONIIOIMMY, «I'€0XxpoHOJIOrHUecKkas mkanay, « HauanbHble 3Tanbl OpraHnyecKoi 3BOTIOLUNY,
«CxeMa o00pazoBaHUs SyKapuoT HyTéM cuMmOuorenesa», «Cucrema >KHUBOM NPUPOIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pacteHui», «PuHHOGUTHY, «OTHOKIETOUYHBIC
BOJIOpOCHN», «MHOTOKIETOUHBIE BOJAOpPOCIN», «Mxu», «llamopotHukm», «l'omocemeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHU», «CxemMa pa3BUTUS JKUBOTHOTO MHpPay,
«Apomop¢o3sl KUBOTHBIX», «IIpocreiimme», «Kumeunononoctusiey, «llnockue yepBu»,
«Unenncronoruey,  «PwiOb»,  «3emHOBOmHBIEY»,  «lIpecMmbikaromuecs»,  «lITuib,
«Mnexonuraromue», «PazBuTue KM3HM B apXeHWcKoll ape», «Pa3BuTHE KHU3HU B
MPOTEPO30MCKON 3pe», «Pa3BuUTHE XKWU3HUM B TNaAICO30MCKON 3pe», «Pa3BuThe XKU3HU B
ME3030MCKOM 3pe», «Pa3BuTHE XKU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHas CHCTeMa
OpPraHUYECKOTO MHUPa».

Ob6opynoBanue: repbapuu pacTeHUI pa3IUYHBIX OTAEIOB, KOJUIEKIHWH HACEKOMBIX,
BJIQXKHBIE Mpenaparhl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM UTJIOKOXKUX, CKEIEThI
MMO3BOHOYHBIX KMBOTHBIX, Uydyela NTHUI] U 3BEPEl, KOJJICKIUM OKAMEHEJIOCTEH, MOJIEe3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTaTKOB OPraHU3MOB.

BupryaabHas jgaboparopHas padora «MonenupoBanue onbiToB Muinepa—tOpu no
M3YYEHHI0 a0MOTEHHOTO CHHTE3a OPraHM4eCKUX COESMHEHHM B IEPBUUHOI aTMOChepey.

JlaGoparopHas pabora «/3ydeHue W ONKMCaHHWE MCKOMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3ydeHue OCOOEHHOCTEW CTPOEHHSI PACTEHUN pa3HBIX
OTJICTIOBY.

IIpakTnueckass padora «M3ydeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! n 3agaun aHTpONOJI0TUU. METOIbI AaHTPOIIOJIOTHH.

CraHOBJIEHHE MPENCTABICHUN O IIPOUCXOXKICHUN YEI0BEKA. Pelnrno3nsie BO33peHusl.
CoBpeMeHHbIE HAYyYHbBIE TEOPUH.

CxoncTBo uenoBeka C  KUBOTHBIMU. (CHCTEMaTH4ECKOE IIOJIOKEHUE YEJIOBEKA.
CBuerenbcTBa CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CpPaBHUTEIBHO-MOP(OJIOTHYECKUE,
sMOpHoIoruyeckre, (PHU3N0IOro-OMoXUMHUECKHe, TMoBeaeHuYeckre. OTauuus yenoBeKa OT
XKUBOTHBIX. [IpsIMOX0XkIEHNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOM CUTHAJIbHON CUCTEMBI.
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JBwxyme cuwibl  (pakTopel) aHTpOIOreHe3a: OHOJOTMYECKHE, COLUAIbHBIC.
CooTHolIeHre OUOJIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE ~ CTaguM  aHTpONOreHe3a. PaHHME  4YeloBEeKOOOpa3HblE  00E3bsSHBI
(TIPOKOHCYIBI) ¥ paHHHE MOHTUABI — OOIINE MPEIKU YeTOBEKOOOPa3HBIX 00E3bsH U JIIOJCH.
ABCTpaJIONUTEKH — JBYHOTME NpEAKHA Jrojei. YeloBeK yMelnblid, MEpBbIE HM3TOTOBJICHUS
opymuii Tpyna. UemoBek NPSIMOXOISIIMA M TEPBBIM BBIXOJ JIOJEH 3a mpeaensl AQpPUKH.
UYenosek reiaenbOeprckuii — OOHIMI MPEAOK HeaHAePTaJbCKOTOo 4YeJIOBeKa W YeJloBeKa
pa3symHOrOo. YenoBeK HEAHACPTAIBCKUM KaK BHUJ JIIOJECH XOJOJHOTO Kiumara. YeloBek
pa3yMHBIH COBPEMEHHOTO THIA, JIEHUCOBCKMII YEJIOBEK, OCBOEHHME KOHTUHEHTOB 3a
npenenamu A¢ppuku. [TaneoreneTnka n maaeoreHOMHUKA.

DBOJIIOLUS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBbIN O0TOOpP B MOMYNSIIMIX YeIOBEKa.
MyranuoHHsli npouecc U noauMopdusM. [lonynsuoHHbIE BOJIHBL, Apeii( reHOB, MUT AL
1 «3(p(DHEKT ocHOBATENSA» B MOMYJISALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiiue packl: eBponeonanas (eBpasuiickas),
aBCTpao-HerpouHas (dKBaTOpUaIbHas), MOHTOJIOMHAS (a3MaTCKO-aMepuKaHckas). Bpems
U TYyTH pacceleHHsl 4YeloBeKa Mo IiaHere. EnuHCTBO uyenoBeyeckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Mma. [IpucrnocoOneHHOCTh dYenoBeKka K pa3HbIM  YCIOBHUSAM
OKpyXaromei cpeapl. Bnusaue reorpaduueckoii cpenbl u apeida reHoB Ha MOP(OJIOTHIO U
(U3HOJIOTHIO YeTIOBeKa.

MexauciuIimHapHble  METOAbl B (U3WYECKOW (OMOJIOTMYECKO) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ AHTPOMOJIOTHS U MaJCOAHTPOIOJOTHSl  YEOBEYECKUX MOyl
buoconnaneHpie  ucciaenoBaHMS — NPUPOJBI  4YelmoBeka. MccienoBaHwe — KOIBOIIOLUU
OMOJIOTMYECKOT0 U COLUATBHOTO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, S. A. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxemMbl: «MeTOoabl aHTPOIOJOTUHY, «[OJTOBHOW MO3r 4YeIIOBEKay,
«YenoBexkooOpa3Hbie 00e3bIHb), «CKeNeT YelloBeKa M CKeJIeT MIMMIIaH3e», «PynTuMeHTsl U
aTaBU3MbD», «JIBHKyIIME CHIIBI aHTPONOreHe3a», «OBOJIOLMOHHOE JPEBO YEIIOBEKa»,
«ABcTpanmonurtek», «YenoBek ymenblit», «YenoBek MOpIMOXOIAIui», «JleHuCcCoBCKHi
yenoBek» «Heannepranbusl», «KpoMmanboHLb», «lIpeaku denoBeka», «ITambl 3BOIOLUU
YyelnoBeKay, «Packl uenoBekay.

O6opynoBaHue: MYJISDKA OKaMEHENOCTeH, MpeIMeTOB MaTepualbHONH KYJIbTYpHI
MpEeIKOB 4eloBeKa, penpoaykiuu (dotorpadhuu) kKapTuH ¢ MHQOJOTHYECKUMH U
OUONIEeMCKIMH CIO)KETaMH TPOUCXOKICHHS ueloBeka, (Gororpaduu HaX0JO0K HCKOMAaeMbIX
OCTaTKOB YEJIOBEKA, CKEJIET YeJI0OBEKa, MOJEJIb Yepena 4eJI0BeKa U yeperna MMMIIaH3€e, MOJEIb
KHCTH Y€JIOBEKA U KUCTH LIUMIaH3€, MOJIETIU TOpCa MPEIKOB YEJIOBEKA.

JlabopaTopHasi padora «/I3yueHHe OCOOCHHOCTEM CTPOCHUS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM .

IpakTHyeckas padora «3yueHne F3KOJOrMYECKUX adanTalluil YeTIOBEKay.

Tema 6. DJxojgormss — Hayka O B3aMMOOTHOIICHHUSIX OPraHM3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKpY KaloLein cpeaou

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyrax A. I'ymGonbara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun sxosoruu. CBsi3b
9KOJIOTUHU C JPYTUMH HayKamHu.
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Mertopl 3xonoruu. IToneBbie HaOMOAEHNA. DKCIEPUMEHTHI B 3KOJIOTHU: IPUPOJHBIE U
nabopatopHble. MoJaenupoBaHue B OKOJOTHH. MOHHUTOPUHT OKpYXKAIOWIEH Cpemsl:
JIOKAJBHBIN, PETHOHAIBHBIN U TI00aTbHBIH.

3HaueHue HKOJIOTUYECKUX 3HAHMM Ul YeJIOBEKa. DKOJIOTMUECKOE MUPOBO33PEHUE KaK
OCHOBa CBs3€l 4enoBedyecTBa C¢ NpUpofod. DopmMupoBaHUE SKOJOTMYECKOM KYyJIbTYpPHl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJIECHHUS.

JdeMoHcTpanuu

[optpetsr: A. I'ymbonear, K. ®@. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabmuupr u  cxembl: «Pasmensl  skosorum», «Meroasl dkosorum», «Cxema
MOHHUTOPHHIA OKPYKAIOLLEH CPEbI».

JladopaTopHas padora «/3ydeHrne METOI0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTaAHUSA

Okojnoruyeckue (QakToppl M 3aKOHOMEpHOCTH uX JeiictBus. Kriaccuduxanms
9KOJIOTMYECKUX  (aKTOpoB: abHMOTHYECKUEe, OuOoTHYecKHe, aHTpomnoreHHsle. OOuue
3aKOHOMEPHOCTH AeHCTBU dKosornyeckux ¢akropos. [IpaBuno munumyma (K. IInpenrens,
10O. JInu6ux). TosepaHTHOCTh. DBPUOHMOHTHBIEC U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qakrtopsl. CBeT Kak 3Koyiornyeckuil Qaxrop. JlelicTBue pa3HbIX
YY4aCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. KOJOTMYECKHE TpYNIbl pPACTEHUH U
YKUBOTHBIX [0 OTHOILIEHUIO K cBeTy. CUrHaNIbHAs poJib cBeTa. POTONEPHOaNU3M.

Temneparypa kak skojorumdeckuil dakrop. JlelicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolikumoTepMHbIE W TOMOMOTEPMHBIE OPraHU3MBl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

Bnaxxnocts kak skonoruyeckuid aktop. [Ipucmocobnenus pacTeHUI K MOAAECPKAHUIO
BojmHOTO Oananca. Kmaccudukanus pacreHmii o oTHOmIEHWIO K Bojme. [Ipucrmocobnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpenpl 00MTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAs, TITyOMHHAs
MOANOYBEHHAsI, BHyTpUOpraHu3MeHHas. OU3NKo-XUMHUYECKHe OCOOCHHOCTH cpell 0OUTaHus
opranu3moB. [Ipucnoco0aeHuss OpraHu3MoB K JKU3HU B Pa3HbIX cpeax.

buonornueckue putmbl. BHemiHne u BHyTpeHHUE pUTMbI. CyTOYHBIE M TOJWYHBIE
putMbL [Iprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.

XKuzuennsie popmbl opranusmoB. [lonsitue o xuzHenHoit popme. XKusnennoie Gopmbl
pacTeHui: AepeBbsl, KyCTApHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TPAaBBHI.
XKuznenusie (GopMbl KMBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OcoOGeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne dakropsl. Buabl OuOTHYECKHMX B3aUMOJICHCTBUIl: KOHKYpPEHLIHS,
XHUIMHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, Koomepaius, MYyTyalu3M,
KOMMeEHCaNU3M (KBapTHPAHTCTBO, HaxjeOHWYecTBO). Herpoduueckue B3auMOJIEHCTBUS
(Tommmyeckue, Qgopuueckue, padpuueckue). 3HayeHHE OMOTHUECKUX B3aUMOACHCTBUNA s
CYIIECTBOBaHMsI OPraHU3MOB B cpejie 00uTanus. [IpuHIMI KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHcTpanuu

Tabmuuel  w  cxeMmbl:  «OKojoruueckue  ¢GaxkTopsl», «CBETOBOW  CIEKTpP»,
«DKOJIOTHYECKUE TPYIIIBI )KMBOTHBIX IO OTHOUIEHHIO K CBETY», «TE€IIIOKPOBHBIE )KUBOTHBIEY,
«XO0JIOJHOKPOBHBIE JKUBOTHbIE», «DU3MOIOrNYECKHE aJanTallud >KUBOTHBIX», «Cpenpl
oOuTaHus opraHu3smMoBy», «buonornyeckue putMmb», <«KHU3HEHHbIE (OPMBI PACTEHUI,
«KuzneHHsie GOpPMBI KUBOTHBIX», « IKOCHCTEMA ITUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
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XBOMHOro Jeca», «llenu nuranusy, «XumuuuectBoy, «llapazutuszm», «KoHKypeHLUS»,
«Cumbuno3y», «KoMmMeHcanu3m.

O6opynoBanue: repOapuu pPacTEHH W KUBOTHBIX, MPUCIOCOOJIECHHBIX K BIUSHUIO
Pa3IUYHBIX JKOJOTHYECKHX (DAaKTOpPOB, TepOapuu CBETONIOOMBBIX, TECHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTECHUM, CBETOIIOOMBBIC, TCHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHus, repbapud M KOJUICKIIUU TEIUIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYHBBIX
pacTeHMii, uyyeina MNTULl U 3Bepeil, repbapuu pacTeHHM, OTHOCSIIUXCA K THUTpOQUTaM,
Kcepoduram, Me30(puTaM, KOMHATHBIE PACTCHHS JAHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
oOWTAIONINX B PA3HBIX Cpeax, repOapru U KOJUICKIIMH PACTEHUHN U KUBOTHBIX, 00JIaIat0IIHX
YepTaMH TMPHUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUM >KH3HU, repOoapuud M
KOJUIEKIIUM PACTEHUW W KUBOTHBIX PA3THYHBIX JKMU3HEHHBIX (OPM, KOJUIEKIIUU >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aMMO/IEHCTBUSIX.

JladbopaTopHas paGora «BpisBiIeHHE NTPHUCTIOCOOJICHU OpPraHU3MOB K BIIUSHHUIO
CBETaY.

JladbopaTopHasi paGora «BpisBlIeHHE TPHUCTOCOOJICHUM OPraHU3MOB K BIUSHUIO
TeMIIePaTypPhD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUW M3 Pa3HBIX MECT
oOUTaHU.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIALMA

DKOJIOTHYECKHE XapaKTepUCTUKH Tmomyisiuu. [lomynsinus kak — OuWoJjormyeckas
cucteMa. Posib HEOTHOPOTHOCTH Cpenbl, (PU3NUECKUX OaphepoB U OCOOCHHOCTEW OMOJIOTUH
BUJIOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphI Homyiasiuuidi. OCHOBHBIE MOKa3aTean
MOMYJISIIIUK: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M MOJOBas CTPYKTYpa, POKIAEMOCTb,
MIPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHUSI.

DKoJjoruueckasi CTpykrypa nonyisiuu. OueHka YUCIeHHOCTH nmomynauuu. {unamuka
nonymsinuu U e€ perynauus. buoTudeckuit moTeHuuan mnomyisinuu. MoaeaupoBaHue
OUHAMHUKY Tmomynauuu. KpuBble pocTa 4YMCICHHOCTH nomyisiuud. KpuBble BbDKHMBaHUS.
Perynsiiust 4uCIEHHOCTH MOMYNSILMMA: POJIb (AKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIMX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUAOB (I- u K-ctparerun).

[Tonatue 00 skojoruyeckod Hume Buma. MecrooOuTanue. MHOroMepHass MOJIEIb
skoJiornyeckoit Humu k.M. Xatunncona. Pasmepsl skosorndeckoid Humu. [loteHuuanbHas
U peaqn30BaHHAas HUIIU.

Bun kak cucrema momynauuidi. Apeanbl BUIOB. BUIBl M MX JKU3HEHHBIE CTPATETHU.
DKOJOTUYECKHE SKBHUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MUIPALUA JKUBOTHBIX. buHosOrHYecKue WHBA3UU
qyKEPOIHBIX BUJIOB.

JdeMoHcTpanun
IToptper: Jdx. Y. XaTunuHCOH.
Tabmuist u CXEMBI: «IKOJIOTUYECKHE XapaKTepUCTUKU TIOIYJISIUNY,

«IIpocTpaHCTBEHHas CTPYyKTypa nonyiasuun», «Bo3pacTHble mNHUpaMUAbl HOIYJISLIMN»,
«CKOpOCTh 3aceieHusl MOBEPXHOCTHM 3€MJIM pPa3Iu4YHbIMU OpraHuzMamu», «Mojenb
skonornyecko Humu Jx. Y. XaTunHcoHay.

O6opynoBanue: repOapuu pacTeHU, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTopHas padora «I[IpucnocobneHust ceMsiH paCTeHHI K paCCEICHUIO.

Tema 9. Iko0J10THA CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.
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CoobmecTBa opranu3mMoB. buoreHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MamMH B
OuoIeHo3e.

Okocucrema kak OTkpbiTas cuctema (A. JIk. Tencnum). DyHKIMOHATBHBIE OJIOKU
OpPraHu3MOB B 9KOCHCTEME: MPOIYLEHTHl, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetn. AbnoTndeckue 070K dKOcHCcTeM. [10UBBI U WIIBI B DKOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTeau »3KocucTeMbl. buomacca u mnpoaykius. OKOJIOTHYECKUE
MUpaMU/Ibl YUCell, OMOMAacChl U SHEPTUH.

Hunamuxa  skocucmem.  Kamacmpoguueckue — nepecmpoiiku.  @aykmyayuu.
HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKlleccuM. llepBUuHbBIE M BTOpUYHbIE
CYKIIECCUM M MX NPUYUHBL. AHTpPOINOTE€HHbIE BO3JEHCTBUS Ha cykueccuu. KiumakcHoe
coobmiectBo. buopasHooOpaszue U MoJHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
COO0O0IIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, NyCmbiib.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ArposKocHcTeMa. ArpoueHo3. Pazmuuus Mexay
AHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. lopojckas ¢iopa u
¢ayna. CHHaHTpOINHU3aLUs TOPOJCKON (ayHbl. buonormueckoe M X03iHCTBEHHOE 3HAUEHUE
arpo3’KOCUCTEM U YpPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUpPOBAHUS OCHOBHBIX B3aUMOJECWCTBHI OPraHU3MOB B
aKocucTteMax. Ponb kackaonozo sggexma u 6u008-30ughukamopos (Kirouesvix 6udos) 6
@yHKkyuonuposanuu sxocucmem. IlepeHOC SHEPruM U BEIIECTB MEXIYy CMEXKHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA W HKOCHUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3/1EUCTBUH.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl pPA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, HNORYIAYUOHHOM U IKOCUCMEMHOM YVPOBHAX, OCHOB8bl IKOJLOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0THsI MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOINOTEHHBIX SKOCUCTEM.

JdemoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmumpsr u cxembl: «CTpykTypa OHOLIEHO3a», «IKOCHUCTEMa IIUPOKOIMCTBEHHOTO
mecay, «JKocHucTeMa XBOWHOro Jseca», «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemecTB B 3kocucteme», «llemm mnwuranus (mactouiHas,
JIEeTpUTHAs)», «IKOJIOrHYecKas MUpaMuaa ducen», «IKoJorudeckas nupammuaa Onomacco»,
«DKoyioruyeckas nupamuaa sHeprum», «OOpazoBaHue 6ojoTa», «llepBuuHas cykueccus»,
«BoccraHoBieHue jeca mnocie mnoxapa», «KocucreMa o3epa», « ArporieHo3», «Kpyroopot
BEIECTB M MOTOK SHEPTUU B arpoieHosey, «I[Ipumepsr ypboskocucTem.

ObopynoBaHue: repoapuu pacTeHUH, KOJUIEKIMU HACEKOMBIX, Uydena MTHUI] U 3BepeH,
repO6apuu KyJIbTYypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTuuyeckas padora «/3yyenue u onucanue ypo03KOCHUCTEMBI».

JlaGopatopnass  pabora  «M3ydyeHue  pa3zHOOOpa3usi ~ MEIKUX  IOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX JKOCUCTEMAX).

IKCKYpeust « DKCKYpCHs B TUIIMYHBIN OMoreoreHos (B 1yopaBy, Oepe3HsK, enbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WIM B TEITIMYHOE X03SHCTBO)».
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Tema 10. Buocdepa — rinodanbHas IKocucTeMa

buocdepa — obmemnanerapras 060y04ka 3eMiIH, TJIe CYIIECTBYET HIIM CYIIECTBOBAIA
®u3Hb. Pa3BuTHe mnpencraBieHuit o Owochepe B Tpymax . 3wcca. Yuenme B. .
Bepnajackoro o 6uocdepe. Obmactu 6uocdepsl u e€ cocras. JKupoe BemiecTBo Onochepsl u
ero QyHKITHH.

3aKOHOMEpPHOCTH  cymiecTBoBaHUsl  Ouocdepbl. OcobeHHOCTH  OMOChEepsl  Kak
ry00abHOM 3KocucTeMBbl. JlMHaMu4eckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTs u
OMOTEOXUMHYECKUE IUKITBI (YTepoa, a3oTa). PUTMUYHOCTH sBIeHMI B Ouocdepe.

3onanpHOCTh OWOchepnl. [lonstne o Ouome. OCHOBHBIE OHMOMBI CYIIW: TYHJPA,
XBOWHBIC JI€Ca, CMEUIAaHHbIE M UIMPOKOJHMCTBEHHBIE JIeca, CTENH, CABAaHHBI, ITyCTBIHHU,
TPOIMYECKUE JIeCa, BBICOKOTOPbhsI. KiITMMaT, pacTUTEebHBIN 1 )KHBOTHBIM MUP OMOMOB CYIITH.

Crpykrypa W (QYHKIUS KUBBIX CHCTEM, OIICHKA HMX pPECYpCHOTO TMOTCHIHAIA H
ouochepHbIX PYHKIUH.

JdeMoHcTpauuu

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

Tabmuubert u cxembl: «l'eochepsr 3emmu», «KpyroBopoT azora B TPHUPOIEH,
«KpyroBopot yriepona B npupoae», «KpyroBopot kuciopona B npupoae», «Kpyrosopot
BOJBI B Ipupoie», «OcHOBHBIE OMOMBI cymny, «Kimmmarndeckne nosica 3emumy, «TyHapay,
«Taiiray, «Cwmemannsii nec», «lllupokonucrtBenHsii Jec», «Crtemby, «CaBaHHaAY,
«IIycTeiHsay, « Tponuueckuit gecy.

O6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUISKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpYy:Kaloas cpeaa

DKOJIOTHYECKHE KpHU3UChI W MX MNpU4YuHBL. Bo3zneiicTBue demoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHne KiumMara.

AHTpPOTIOTEHHOE BO3JCHCTBUE HA PpACTUTENBHBIM M JKMBOTHBIA MHp. OxpaHa
pPacTUTENBLHOTO W >KUBOTHOrO Mupa. OCHOBHBbIE NPUHIUIBI OXpaHbl Hpuponbl. KpacHbie
kaurn. Ocobo oxpansiemble npupoanbie Tepputopun (OOIIT). Bboranwueckue campl u
300JIOTUYECKUE TTapKH.

OcHOBHBIE MPUHIUIBl  YCTOMYMBOTO Ppa3BUTHUSL  YEJIOBEYECTBA U IPUPOJIBL.
PanmonanbHO€ MpUPOIONIONb30BaHUE U COXpaHEHHE OMOJIOTUYECKOro pa3zHooOpa3us 3emiiu.
OOmue  3aKOHOMEPHOCTH  IJIOOANBHBIX  JKOJOTHYECKMX  Kpu3ucoB. OcobGeHHOCTH
COBPEMEHHOTO KPHU3HCA U €ro BEPOATHBIE MMOCIIECTBUSI.

Pa3BuTHe METOJOB MOHUTOPWHIA pA3BUTHUS OMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmusbie uccredosanusi nepexooa K pecypcocbepezarowjeli U KOHKYPEHMOCNOCOOHOU
9Hepeemuxe. buonozuueckoe  pasmoobpasue  u  b6uopecypcul. Hayuonanvnvie
uHgopmayuonHvle cucmemvl, obecneuugaroujue O00CMyn K uHgopmayuu no coCmosHUK0
omoenvHbIX 6008 u skocucmem. OCHOBbI dIKOpeadburumayu IKOCUCmem u cnocobos 6opvobL
¢ buonogpesicoeHuamuy. Pexoncmpykyus Mopckux u Ha3emHbiX IKOCUCTEM.

JdeMoHcTpanuu

Tabmumelr U cxembl: «3arps3HeHne atMocdepbl», «3arps3HeHHe THApoceph,
«3arpsizHeHue mouBb», «llapHukoBbIl 3PdexT», «Ocobo oxpaHsEeMble NPHUPOIHBIE
TeppUTOPUN», «MOJeNnu yIpaBiIsieMOro MUPay.

Ob6opynoBanue: ¢ororpaduu OXpaHsSIEMbIX pacTeHUH U IKUBOTHBIX KpacHOW KHHUTHU
Poccuiickoit @enepanuu, KpacHoil kKHUTH pernoHa.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHS OOyJarOIIMMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType TMIHOCTHBIX PE3yIbTATOB OCBOCHHS IPOTPAMMBI TI0 OMOJIOTUU BBIICTICHBI
CIIEIYIOIIME COCTABJSIOIIME: OCO3HAHHWE OOYYalOLMMHUCA POCCHUMCKOW TIpakJaHCKOU
WUJIEHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTUIO, CAMOCTOSATEILHOCTH M CaMOOIIPECIICHHIO,
Haiuyue momusayuu K OOYYEHHIO OHOJIOTUM, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXKIeHUH TMYHOCTH Ha OCHOBE KJIFOUEBBIX IEHHOCTEH M UCTOPUUYECKUX TPAIULIUN Pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YJaIOIIUXCSl PYKOBOJICTBOBATHCS B
cBOEi ACATCIBbHOCTHU HCHHOCTHO-CMBICJIIOBBIMHA  YCTAaHOBKaMu, MMpUCYyInMHnu CHUCTEMC
OMOJIOTMYECKOr0 00pa3oBaHUs, Haluuyue NpPasoCoO3HAHUsi SKOJOTUYECKOW KYJIbTYpHI,
CnocoOHOCmU cMasumy 1€ U CTPOUTD )KMU3HEHHBIE TJIaHBI.

JIMuHOCTHBIE pE3YNbTAaThl OCBOEHHUS MPOrpaMMbl IO OWOJIOTMM JOCTUTAlOTCS B
C€INHCTBEC yqe6H0171 U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHU C TpaJUIIHOHHBIMU
po CCHUHACKAMHU COINOKYJIBbTYPHBIMU, HUCTOPUUCCKUMHU u AYXOBHO-HPAaBCTBCHHBIMHA
LHECHHOCTAMMU, MMPHUHATBIMU B O6H.[€CTB€ ImpaBuJIaMd 1 HOpMaMHU ITOBCIACHUA U CHOCO6CTBYIOT
mporeccaM CaMOIO3HAaHMsI, CAMOBOCIIMTAHHWS W CaMOPAa3BUTHS, pPa3BUTHS BHYTPEHHEU
MO3UMIHHU JIMYHOCTHU, MMATPUOTHU3MA U YBAXKCHUA K 3aKOHY U IPABONIOPAAKY, YEJIOBEKY Tpyaa U
CTapuieMy IOKOJEHHIO, B3aUMHOTO YBa)KEHUS, OEpEeKHOr0 OTHOILIEHUS K KYJIbTypHOMY
HACJIEIUIO U TPAJIUIIMSM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepaunu, npupoae u
OKpYKarolleu cpene.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS YdeOHOro rmpenMera «bHONOTHS» TOJIKHBI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOMUXCs PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH TO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIlud, MO3UTHBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM LIEHHOCTAM POCCUHUCKOTO
oO11ecTBa, pacUIMpeHre >KU3HEHHOTO OTbITa U OMbITA JIEATEIHHOCTH B MPOIECCe peaanu3aluu
OCHOBHBIX HalpaBJICHUI BOCIIUTATEILHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH OOydyarolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEW, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIHOCTH TPH CO3JaHUU Y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YeOHBIX M TIO3HABATENbHBIX 3a/a4, BBINOJHEHHUH OHOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMIPENENATh COOCTBEHHYIO MO3HUIMIO [0 OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE Yy4YUTHIBATh B CBOUX JCWCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJIEH C pa3sHbIMU YOSKJICHUSMH, KYAbTYPHBIMH IEHHOCTAMH U
COILIMANIEHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IMPOILIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3334, YBRXHTEIHBHOTO OTHOIICHHUS K MHEHHIO
OTITMIOHEHTOB MPHU 00CYXKIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUSA:
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COPMHUPOBAHHOCTh ~ POCCHICKOM  TPa)¥TaHCKOH  WJACHTUYHOCTH, MAaTPHUOTHU3MA,
YBaXXEHUSI K CBOEMY HApoJly, YyBCTBa OTBETCTBEHHOCTHU mepes PoauHOM, ropaocTu 3a cBoit
Kpai, cBOX PoauHy, CBOM SI3BIK M KYJBTYPY, IPOIUIOE U HACTOSLIEE MHOTOHALIMOHAIBHOIO
Hapoja Poccun;

LIECHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUI0O U MaMSITHUKAM IPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHX Y4YEHBIX B CTAaHOBIICHUE W Pa3BUTHE
OMOJIOTMH, TIOHWMAaHHWs 3HAYCHUsS OWOJIOTMM B IO3HAHWUU 3aKOHOB MPHUPOIBI, B KH3HU
YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

uncHas yOexkKJAEHHOCTh, TOTOBHOCTh K CHOyXeHHi0 u 3amure (OredecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEJCHUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIE  PEHICHUS,
OPHUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEISIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEW CEMEWHOW JKU3HH B COOTBETCTBUHM C TpPaAUIUSIMHU
Hapo 0B Poccum;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIIOUAst SCTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, (OPMHUPOBAHUA KYJbLTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArOINoJIyYHs:

MOHMMAaHWE W peajau3anus 370pOoBOro M Oe3omacHoro oOpa3a >KWU3HH (340POBOE
MUTaHUE, COOIOIEHNE TUTHEHUYECKUX MPAaBIII U HOPM, cOaJlaHCUPOBAHHBIN PEXUM 3aHSATHI
U OTAbIXa, peryimsipHas ¢u3nueckas aKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IEHHOCTU TMPaBUJ HHIUBUAYAIBHOTO U KOJUIGKTUBHOTO 0€30macHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHUE TOCJIEJCTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIA,
HAapPKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOW U COLUMAIbHOM
HAMpPAaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENILHO BBHIMOIHAThH
TaKyI0 JESITEIIbHOCTD;

MHTEpPEC K pa3inuHbIM chepaM mpodhecCHOoHaTbHON eSTENbHOCTH, YMEHHE COBEPIATh
OCO3HaHHBII BbIOOP Oyaymiei mpodeccun U peann30BBIBATE COOCTBEHHBIE KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh U CTIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTHKEHUU BCeil
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyILLIECTBOBAHUS;
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MOBBIIIEHUE YPOBHS 3KOJIOTUYECKON KYIBTYpBHI: MPHOOPETEHNE OTBITA TUIAHUPOBAHUS
MOCTYIIKOB U OIIEHKH UX BO3MOJKHBIX IOCIICACTBUH TSI OKPYKAIOIIEH CpeJibl;

0CO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HCHOJB30BATh IMPHOOpPETaeMble NMPH HW3y4CHWU OUOJIOTUM 3HAHHUS U
YMEHUSl TPH pPELUICHUH MpOoOJIeM, CBA3aHHBIX C PalMOHAIBHBIM IPHPOIOINOIB30BAaHHEM
(cobmofenne mpaBuil TIOBEACHUS B MPHUPOJIC, HAMIPABICHHBIX HA COXpAaHEHHE PaBHOBECHUS B
HKOCHUCTEMAX, OXPAaHy BHJIOB, SKOCHUCTEM, OHOChEpHI);

aKTUBHOE HENpPUATHE ACHCTBUH, MPUHOCIIINX BPE OKpYKaIOIIeH MPUPOIHON cpere,
yYMEHHUE MIPOTHO3UPOBATH HeOIaronpusiTHBIC HKOJIOTHIECKUE MOCTIC/ICTBUS
MPEIITPUHUMAEMBIX JEHCTBUI U IPEAOTBPALIATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKOH KYIBTYpHI, OIBITA
JEATEIbHOCTH HKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS WMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COIMAJIBHON IMPAKTHKE, TOTOBHOCTH K yYacTHUIO B
MPAKTUIECKON JEATEIEHOCTH SKOJOTHYECKON HANPaBIECHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH H OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha JHaJiore KYJIbTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  SI3BIKOBOM WM  YHTATENbCKOW  KYJABTYPHI KaK  CpeICTBa
B3aMMO/ICHCTBHS MEXKTy JIFOJIbMU ¥ ITO3HAHUS MUPA;

MOHUMaHHe crerupuKn OHUOJIOTUN KaK HayKH, OCO3HaHUS e€ poiu B (GOpMUPOBAHUU
paMOHATFHOTO HAyYHOTO MBINUICHUS, CO3JAaHWM IEJIOCTHOTO TPENCTaBICHUS 00
OKpYXXalollleM MHpe Kak O eIUHCTBE NpPUPOJbI, YelloBeKa M OOIIecTBa, B IMO3HAHWUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuH nMpoOaeM coXpaHeHHs IPUPOTHOTO PaBHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTH OHOJIOTUM JUIsl COBPEMEHHOM  IMBHJIM3ALIUU:
oOecriedeHHss HOBOTO  YPOBHS  Pa3BUTUS ~ MEOUIMHBI, CO3JAaHUE  MEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CITOCOOHBIX PelIaTh PECYPCHBIC MPOOIEMBbl Pa3BUTHUS YEJIOBEYCCTBA, TOUCKA
MyTe BBIXOJA M3 TJOOATBHBIX SKOJOTHYECKHX TNpoOIeM H OOecTledeHHs] Tepexoaa K
YCTOWYMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIIOJBb30BAHUIO MPUPOIHBIX PECYpPCOB H
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OHOJIOTHYECKMX 3HAHHM B LENSAX IOBBIILICHUS
oOmieil  KyiabTypbl, €CTECTBEHHO-HayYHOW TPaMOTHOCTH, KaK COCTaBHOM  4acTu
(G YHKIIMOHATBHOM IPaMOTHOCTH O00yJaromuxcsi, GopMUpyeMoil pu U3y4eHUU OHOJIOTH;

MMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHHWS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAYKaXx,
CIIOCOOHOCTH HCMOJIb30BaTh IOJTy4aeMble 3HAHUS JI aHaIU3a U OOBSACHEHUS SBIICHUI
OKPY)KAIOIIEr0 MHpa M MPOUCXOAAIIUX B HEM HM3MEHEHM, yMEHHUE JenaTh 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAyYHBIX (PAaKTOB M HUMEIOIIMXCS JaHHBIX C LEJIbI0 MOTyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HKCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS MJIS PELICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE LIEHHOCTH HAyYHOU JEsITeNbHOCTH, TOTOBHOCTh OCYLIECTBISTh MPOCKTHYIO
Y UCCIIEIOBATENbCKYIO IeATeIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY O0pa30oBaHHIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY IIOJIydeHMIO HOBBIX 3HaHMH IO OHMOJIOTUM B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEeOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTaHpe[{MCTHLIC pPE3yIbTaThl OCBOCHUS y‘IC6HOF O IpeaIMETa «buojorus» BKIIOYAOT:
3HAYUMBIC JIA (I)OpMHpOBaHI/ISI MHPOBO33pPCHUA o6yqafoumxc;1 MCKIUCHUIIIIMHAPHBIC
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(MeXTpeAMETHbIE) OOIEHAYYHbIE MOHATHUS, OTPAKAIOLIUE LEIOCTHOCTh HAYYHOM KapTHUHBI
MHUpPa ¥ CHEIU(PHUKY METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEPTHUs, ABJICHHE, IPOIECC, CUCTEMA, HAyUHBIA (PAaKT, MPUHLIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, KCCIECIOBaHNE, HAONIOJCHNE, HW3MEPEHUe, OKCIEPUMEHT U JApyrue);
YHUBEpCaJbHbIE ydeOHbIC JeicTBUS (IIO3HABATEIbHBIC, KOMMYHUKATHBHBIE, PETryIsTUBHBIC),
obecnieunBaromue  (GOpMHUpPOBaHHE (YHKIMOHATBHOW TPAMOTHOCTH W COI[HAIILHOMN
KOMIIETEHIIUM OO0y4aloluXxcs; CIOCOOHOCTh OO0YyYaroIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXTUCIUITTIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHHS M YHUBEPCAIbHbBIC YUeOHbIC NEHCTBUS B
ITI03HABATEIBbHOU U COLMATIbHON ITPAKTHKE.

B pesynbraTe m3ydeHuss OMOJIOTMM Ha YpPOBHE cpemHero oOmiero oOpa3oBaHUS Yy
oOyyaromerocst OyayT c(OpMHpPOBaHbI TIO3HABATENbHBIE YHUBEPCAIbHBIC yUeOHbIC NeHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAIbHbIE y4eOHBIC NEHCTBHS, PpEryJsTHBHBIC YHHUBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J€ATEIbHOCTb.

MertanpeaMeTHble pe3yabTaTbl OCBOCHHS IMPOTPaMMBbl CPEIHEro 00Iero oopa3oBaHus
JOJIKHBI OTPAXKATh:

OgiaieHne YHUBEPCAIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIBHO (POPMYIIHPOBATh U aKTYaIIM3UPOBATH MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIONb30BaTh MPH OCBOCHWM 3HAHWW TPHUEMBI JIOTMYECKOTO MBINIICHUS (aHAIM3a,
CHUHTE3a, CpaBHEHMs, Kiaccu(puKaluu, oOO0OIIeHHs), pacKpPbhIBATh CMBICI OHOJIOTHYECKUX
MOHATUH (BBIACTATH WX XapaKTepHbIC TPU3HAKW, YCTAHABIMBATH CBSI3M C JPYTHMH
MOHATHIMH);

OTIPENeNIATh LIeNU JEeATENIbHOCTH, 3ajaBasi MmapaMeTpbl U KPUTEPHUH UX JOCTHXKCHHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OMOJIOTUYECKHE TOHATUA JUIsl OObSICHEHUS (AKTOB U SBJICHHUM >KHUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKHE pacCykJeHus (MHAYKTUBHbIC, IEIYKTHUBHbIC, IO aHAaJOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTM U NPOTHBOpPEYHMsT B PAacCMaTpUBAEMbIX  SIBICHUSX,
(GbopMyIUpOBaTh BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTh CXeMHO-MOJENbHBIE CPEJICTBA AJIsl IPEJICTABICHUSI CYILIECTBEHHBIX CBA3EH U
OTHOIICHUI B U3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

pazpabaTeiBaTh IUIaH pEHICHUS NpoOiieMbl ¢ y4ETOM aHaiM3a MMEIOLIUXCS
MaTepHUaIbHBIX 1 HEMaTepPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIHHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENIAM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBHIMIOJNHATH PabOTy B YCIOBHSIX PEAlbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHS:

BJIaJIeTh HAaBBIKAMHM  Y4e€OHO-HCCIEIOBATEIbCKOM W TPOEKTHON  JIesATeTbHOCTH,
HaBBIKAMM pa3pelieHusi mpobiieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PpEIICHHs NPAaKTUYEeCKUX 3ajad, NPUMEHEHHIO pa3IMYHbIX METOJ0B
MO3HAHUS;

UCIOJb30BaTh pa3jIMYHbIE BUJBI JESATEIBHOCTH MO TMOJYYEHMIO HOBOTO 3HAHHUS, €ro
MHTEpHpEeTalny, NpeoOdpa30BaHNIO U MPUMEHEHHIO B YIeOHBIX CUTYalUsIX, B TOM YHCIIE TpU
CO3/IaHUH Y4EOHBIX U COLMATIBHBIX IIPOEKTOB;

¢bopMupoBaTh Hay4yHBIH THI MBIIUICHHS, BIAJeTh HAay4YHOW TEPMHUHOJIOTHEH,
KJIIOUEBBIMH MTOHATUSMHU M METOJIAMU;
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CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEILHON JEATEIBHOCTH U
KU3HEHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3UPOBATh 3a1ady, BBIJABUTATH
TUNOTE3y €€ pelICHHs, HAaXOAWTh apPryMEHTHI JUIs JI0OKa3aTeJIbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

aHAM3UPOBATh TIOJIYYCHHBIE B XOJE€ pEHICHUS 3aJadll pPe3yJbTaThl, KPUTHUYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAIIHSIM, OIIECHUBATH MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IeJICHANPABICHHBIA MOUCK TEPEHOCA CPENICTB U CHOCOOOB JEHCTBHS B
podeCcCHOHABHYIO CPEY;

YMETh TMEPEHOCHUTh 3HAaHHWS B TIO3HABATENBHYI0 W MPAKTHYECKyl0 00Jactu
KHU3HEIEATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJCH, MpEJiaraTb OPUTHHAIBHBIC MOJXOJBI M PEIICHHUS, CTaBUTh
npoOIeMBI M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaIUH (TEKCTe yd4eOHOro nocoous,
HAyYHO-TIOMYJISIPHOW ~ JINTEpaType,  OHMOJOTMYECKMX  CJIOBapsiX W CIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHAIM3UPOBATh WHPOPMAITUIO PA3ITAIHBIX
BUJOB ¥ (OpM TpENCTaBICHUS, KPUTUYECKA OIEHUBATh €€ JIOCTOBEPHOCTh H
HETIPOTHBOPEUYHBOCTD;

(dbopMynHpOBaTh 3ampPOCHl W MPHUMEHSATh PA3JIMYHBIE METOIBI MPH TIOUCKE W OTOOpe
Ounosornueckoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIOHEHUS YUeOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT UCIOIb30BAHUS WH(OOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpPATh ONTUMAIBHYIO (OPMY TMPEICTABICHUS OHOJOTHYECKOU
nHpopMaruu (cxembl, TpaduKu, TuarpaMMbl, TaOJIUIBI, PUCYHKHU U APYTOEC);

WCIOJIb30BAaTh HAy4yHBIA fA3BIK B KayecTBE CpeACTBa Npu paboTe ¢ OMOJOTrHYecKOn
uH(popMalren: TPUMEHATh XUMUYeCKHe, (U3NYECKue U MaTeMaTUYeCKHe 3HAKH U CUMBOJIBL,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpy, HCIOJIb30BaTh M IMPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQZIETh HABBIKAMHU pACMO3HABaHUS M 3alUTHl HHPOpMAIUH, HWHGOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHHKAIlUd BO BCeX cdepax KU3HU, aKTHBHO YYacTBOBAThH B
JMaioTe WIM JUCKYCCUU IO CYIIECTBY 0OCykIaeMoil TeMbl (yMeHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBAaTh CYXKJCHHSI OTHOCUTEIILHO BBIMOJHEHUS MpeagaraeMoi 3agadd, YYUTHIBATh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3ULIUN APYTrUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHBIE CPEJICTBA OOIICHHUS, MOHUMATh 3HAUYEHUE COIUAIbHBIX
3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(DIUKTHBIX CHUTyallMii, YMETb CMsr4aTh
KOH(IUKTHI U BECTH MEPETOBOPHI;

BIIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHHS U B3aUMOICUCTBUS, IOHUMAaTh HAMEpPEHUS
OPYTUX JIOACH, TPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOM
dbopme GopMyIHpOBaTH CBOM BO3PAKEHMS;

pPa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOUYKY 3PEHHS C MCIOJB30BAHHEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsl 1eATEILHOCTh:

31



MOHMMAaTh M HCIOJB30BATh MPEHMYIIECTBA KOMAHJHOW M HHIUBHAYaIbHONH pabOTHI
IpU peIIeHUH OWOJIOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh HPUMEHEHHUS
IpyNIoBBIX (OPM B3aUMOJCHCTBHUS NPU PEIICHUH yueOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBUA TO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JACHCTBHUM, PacHpenessiTh POJM C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa W KaXKJOTO YYaCTHUKAa KOMaHAbl B OOLIUI
pe3yabpTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh MJIEU C MO3UIIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUECKOE IOBEACHHWE B Pa3jIMYHBIX CUTYyallUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1) camoopranu3amnms:

HCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISBICHHUS MpOOJIeM M MX pPELIECHUs B
KU3HEHHBIX U Y4eOHBIX CUTYalHsIX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHHMM IeJIeBbIE U CMBICIOBBIE YCTAaHOBKU B
CBOMX JEUCTBUAX U TOCTYNKaxX MO OTHOIICHHWIO K >KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U
3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATH MO3HABATEIbHYIO JESTEIIbHOCTD, BBISIBIATH MPOOIEMBI,
CTaBUTh W (OPMYIHUpPOBATH COOCTBEHHBIE 3aJa4li B OOpA30BATENbHOW JEATEIHHOCTH H
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH pELIeHUs MpoOJeMbl C Y4ETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHH;

JTaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNaTh OCO3HAaHHBIM BBIOOP, apryMEeHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBaTh (OPMHUPOBAHHUIO M TPOSIBICHUIO LIMPOKOW OHPYAULMUA B Pa3HBIX
00JacTsX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIQZIETh HaBBIKAMHM TIO3HABATENBHOM pe(rIeKcuu Kak OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUI W MBICIUTEIBHBIX MPOIECCOB, MX pE3yJIbTaTOB U OCHOBAHHWM, HCHOJIb30BaTh
npuéMbl pereKcuu A OLIEHKH CUTYalluU, BEIOOpa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe cebsi M APYrUX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOSHHs colepxkaHus ydyeOHoro npenmera «buonorus» Ha
yriIyOJ€HHOM ypOBHE OPHUEHTHpPOBaHbI Ha o0ecredeHue Mpo(pUIbHOTO OO0y4eHUs
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oOyyaromuxcs Ouosorud. OHM BKIIIOYAIOT: crienupuueckue it OMOJIOTUHN HaydyHbIEe 3HAHUS,
YMEHHSI U CIIOCOOBI JEHCTBUI 1O OCBOEHHUIO, MHTEPIPETALUU U IPE0OpPa30BAaHUIO 3HAHUH,
BHUJIBI JIEATEIBHOCTH MO TIOJYYEHUIO HOBBIX 3HAHUW M HMX NPUMEHEHHUIO B PA3JTHYHBIX
yu4eOHBIX, a TaKKe B pEATbHBIX JKH3HEHHBIX CHUTyalusx. [IpenMeTHsle pe3yiabTaThl
IIPE/ICTaBJIEHBI 110 [0JIaM U3yYEHUSI.

[IpenmeTrHble pe3ynabTaThl OCBOEHHUsA yuyeOHoro mpeamera «buosorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B (hopMHpOBAaHMM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B IMO3HAHWU 3aKOHOB IPUPOIBI U
pelieHnd 1pobJieM PpalUMOHAIBHOTO IPHUPOJAONOIb30BaHUS, O BKJIAJ€ POCCUMCKUX U
3apy0eKHBIX YICHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOIIOJIAraloIine
OMOJIOrMYecKre TEPMHUHBI U TOHATHSA (KM3Hb, KJIETKA, OpraHu3M, MeTa0oJI3M, TOMEOCTas,
CaMOpEeryyslus, CaMOBOCIIPOM3BEACHNUE, HACIEACTBEHHOCTh, WM3MEHYHUBOCTb, pOCT U
pazBuTue), Ouosnormdyeckue Tteopuw (kierouHas teopus T. [lIBanna, M. Illneiinena, P.
Bupxosa, xpoMocomHast Teopust HacienactBeHHOcTH T. Moprana), yaenus: (H. U. BaBunosa —
0 TIeHTpax MHOrooOpa3uss ¥ TPOUCXOXKJCHUS KYJbTYPHBIX pACTCHUH), 3aKOHBI
(emmHOOOpa3usi TMOTOMKOB TIEPBOTO  IOKOJIEHHS, pPACLICIUIEHUS, YHUCTOTHl  TraMer,
He3aBUCUMOro HacieaoBanus [. Menzgens, TOMOJIOTMYECKUX PSAOB B HACIEICTBEHHOU
m3menunBocty H. V. BaBunoa), mpuHIUIIEI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH  HAYYHOTO T[IO3HAHUS, HCIOJIb3YEeMBIX B
OMOJIOTMUECKHX HCCIIEAOBAaHUSAX JKMBBIX OOBEKTOB (OMHMCaHWEe, M3MEpeHue, HabOIoJIeHue,
SKCIEPUMEHT);

YMEHHE BBIJICISTH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U AYKAPHOT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM uucie 6akrepuil, rpuOoB, pacTeHUA,
KUBOTHBIX M 4YEJIOBEKa, CTPOCHHUS OpPraHOB U CHUCTEM OPraHoB pACTEHH, >KUBOTHBIX,
Yell0OBEKa, IMPOLIECCOB JKU3HENEATENbHOCTH, NPOTEKAIONIMX B OpraHu3Max pacTeHHI,
JKUBOTHBIX W 4YEJOBEKa, OMOJOTHYECKHX IIPOIECCOB: OOMEHa BemIeCTB (MeTabomm3M),
MpeBpaIeHus dHEPruu, OpOKEeHHs, aBTOTPO(PHOrO W TEeTepOoTPO(HOTO THIIOB THTAHMUS,
dboTocMHTE3a U XEMOCHHTE3a, MHUTO3a, Meio3a, rameToreHesa, »MOpHOreHesa,
MOCTAIMOPHOHAIBHOTO PA3BUTHSL, PA3MHOKECHMS, WHIUBUIYAIbHOTO DPAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS T'€HOB, T€TEPO3HCca, UICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3U MEXKIY OpraHOMJAMU KJIETKU U UX (YHKUHAMH,
CTPOEHHEM KIJIETOK pa3HbIX TKaHEed M HUX (QYHKUHUSIMH, MEXIY OpraHaMd M CHUCTEMaMu
OpraHoB Yy pacTEHUI, )KUBOTHBIX U YeJOBeKa U UX QYHKIUAMHU, MEXIYy CHCTEMaMU OPTraHOB U
uX (QYHKOMSIMH, MEXIy OJTamamMu oOMeHa BeIIeCTB, JSTalmaMH KJIETOYHOTO LHUKIA U
KU3HEHHBIX LMKIOB OPraHU3MOB, 3TalaMd SMOPHUOHAIBHOTO pAa3BUTHA, TECHOTUIIOM U
(dheHoTuOM, GEHOTHIIOM U (PaKTOpaMH Cpeibl OOUTAHMS;

YMEHHE BBIABIATH OTIWYHUTEIbHbIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCJE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

yMEHHE UCI0JIb30BAaTh COOTBETCTBYIOIIUE apryMEeHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JUISl JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB  Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE pellaTh OMOJOTHYECKHUEe 3aJaud, BBISBISTH MPUYMHHO-CIEICTBEHHBIC CBS3H
MEXAYy HCCIeNyeMbIMU OHMOJOTHUECKHMU TpPOIlECCAaMU U SBJICHUSIMH, NENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIBTATOB;

YMEHHE BBITIOTHATH J1a00paTOpHBIE U MpPaKTUYeCKUe paboThl, COONMI0IATh MpaBuiIa MpH
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;
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YMEHME BBIIBUTaThb TMIOTE3bl, MPOBEPATh HX 3KCIHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys LeNb HCCIEAOBAaHUS, aHAIM3UPOBATh IOJYYEHHBIC pE3yJAbTaTbl M JIENaTh
BBIBOJIBI;

YMEHHUE Y4acTBOBATh B yUe€OHO-UCCIIEIOBATENHCKONW paboOTe MO OHOJIOTHH, SKOJIOTUHU U
MeIUIMHE, TPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U MYOJIHMYHO MPEICTABIIATH
MOJTyYCHHBIEC PE3Y/IbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLIEHMBATh AITHUYECKHUE AaclEeKTbl COBPEMEHHBIX HCCIIEIOBaHUN B 00JacTH
OMOJIOTUM W MEIUIHMHBI (KIOHHPOBAHWE, MCKYCCTBEHHOE OIUIONOTBOPEHHUE, HAIPaBJICHHOE
M3MEHEHHE T€HOMA U CO3/JaHi€ TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE  OCYIIECTBISATH  OCO3HAHHBIA  BBIOOp  Oyaymed  mpodeccnoHaTbHON
JEATEIbHOCTH B 00JacTH OMOJIOTHH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEITLCKOTO
X03siiCTBa,  MUIIEBOW  MPOMBIIUIEHHOCTH,  YIWIyOJsTh  MO3HABaTENbHBIM  MHTEpEC,
HalpaBJIEHHbII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccur W MPOJO0HKEHUE
OMOJIOrMYecKoro oOpa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPO(ecCHOHAIBHOTO U BBICIIETO
o0OpazoBaHwUsl.

[IpenmeTHble pe3ynabTaThl OCBOEHHUA yuyeOHoro mpenmera «buonorusi» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK,
B (hopMHpOBaHHM COBPEMEHHOU €CTECTBEHHO-HAyYHON KapTHUHBI MUpPA, B TIO3HAHUU 3aKOHOB
MPUPO/IBI U PEIICHUHU SKOJIOTMYECKUX MPOOJIEM UeI0BEUECTBa, a TAKXKE B PEIICHUH BOIIPOCOB
paIMOHAJIBLHOTO TMPHUPOAOIOJIB30BaHNsA, U B (OPMUPOBAHUM IEHHOCTHOTO OTHOILIEHUS K
MpHUpoie, OOIIECTBY, YEIOBEKY, O BKJIa/l€ POCCHUMCKMX M 3apyOeKHBIX YUEHBIX-OHMOJIOrOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BIIAJETh CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOpasi BKJIIOYAET ONpeeSICHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIOJIAraloIIuX OMOJIOrMYECKMX TEPMHHOB M TOHSTUH (BHI,
aKocucTeMa, Omocdepa), Ouonormyeckue Teopun (dBoonMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKass Teopusi dBojtonnu), yaeHus (A. H. CeeprioBa — 0 myTsAX W HalpaBJIECHUIX
ssoonnn, B.M. Bepuaackoro — o Omocdepe), 3akoHbI (reHETHYECKOTO paBHOBecus JIK.
Xapau u B. BaiinOGepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBmia (Munumyma HO.
JInbuxa, HSKOJOTHYECKOW MHpPaMHIbI DHEPruM), TrumnoTe3bl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHME BIaJIeTh OCHOBHBIMH METOJAaMU HAyYHOTO II03HAHUS, HCIOJIb3YeMbIMU B
OMOJIOTMYECKUX HCCIIE0BAHUAX >KUBBIX OOBEKTOB M HKOCHUCTEM (OINHCaHUE, W3MEpEHHeE,
HaOJI0/IEHUE, SKCIIEPUMEHT), CIOCOOaMH BBISBIICHHS M OLEHKH aHTPOIOT€HHBIX U3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIJCNATh CYLICCTBEHHbIC MPU3HAKU: BHUIOB, OMOTEOIICHO30B, YKOCHCTEM U
ouocdepsl, CTaOMIM3HPYIOLIEro, ABIKYIIEIO M Pa3pbhIBAIOLIETO €CTECTBEHHOTOo 0TOOpa,
IJIOTIATPUYECKOTO U CHUMIIATPUUECKOTO BUA000pA30BaHUS, BIUSHUS JBIDKYIIUX CHII
HBOJIIOIHMK Ha TeHO(OH MOMYINALNUU, TPUCIIOCOOTIEHHOCTH OPraHU3MOB K cpejie oOuTaHus,
YyepelOoBaHMs HAMpaBICHUN SBOJIOIMH, KPYroBOpPOTa BEIIECTB U TOTOKAa HHEPrHUM B
HKOCUCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXIYy IMPOIECCAMU SBOIOIHUH, IBHKYITUMHU
CHJIaMH aHTPOIIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHUCTEM U MPHUCIIOCOOIEHUAMHU K HUM
OpraHU3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIE MPHU3HAKUA JKUBBIX CHCTEM, MPUCHIOCOOIECHHOCTH
BUJIOB K cpele OOMTaHus, aOMOTHUECKUX M OMOTHUECKHMX KOMIIOHEHTOB 3SKOCHUCTEM,
B3aMMOCBSI3€il OpPraHM3MOB B COOOIECTBAaX, AHTPOIOIEHHBIX H3MEHEHMH B HKOCHUCTEMAaxX
CBOE€H MECTHOCTH;

YMEHHE HCII0JIb30BATh COOTBETCTBYIOILIME apryMeHTHlI, OMOJIOTHYECKYIO
TEPMHHOJIOTMIO M CHUMBOJIMKY JUI1 JOKa3aTelbCTBA PpOJCTBA OPraHU3MOB  Pa3HBIX
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CUCTCMATUYCCKUX TIPYIIl, B3aUMOCBA3UM OPraHu3dMoOB W CpPCAbl 06I/ITaHI/I$I, CANHCTBaA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpas3usi BHJOB M JKOCHUCTEM Kak
YCIIOBHS COCYLIECTBOBAHUS MPHPOJIBI U YEIOBEUECTBA;

YMCHHC pPCIIAThb 6I/IOJIOI‘I/I‘-I€CKI/I€ 3ala4yi, BBIABJIATH NPUYHMHHO-CICACTBCHHBIC CBA3U
MCXKIAY HCCICAYCMbIMU OHOJIOTNYECKUMU mnmponeccamMm " ABJICHUAMH, A€JIaTb BBIBOJAbI U
IIPOTHO3BI Ha OCHOBAHUU IIOJIYYEHHBIX PE3YIILTATOB;

YMEHUE BBITIOJIHATH JJAOOPATOPHBIE U MPAKTUYECKHE pabOTHI, COOIIONATH MPpaBUiIa MPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMCHHEC BBIIABUI'daTb THIIOTE3bI, HPOBCPATH HX OSKCICPUMCHTAIBHBIMH CPEACTBAMU,
bopMynupys LeNb HWCCIEAOBAaHUS, aHAIM3UPOBATH TIOJYYEHHBIE pE3YJIbTaThl M JIENaTh
BBIBO/JIbI,

YMEHHUE y4aCTBOBaTh B YU€OHO-HMCCIIEIOBATEIHCKON paboTe MO OMOJIOTUH, YKOJIOTUU U
MCEOUIIUHE, HpOBOI[I/IMOfI Ha 0a3e MIKOJBbHBIX HAay4YHBIX O6HI€CTB, n HY6J'II/I‘IHO NpeaACTaBIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMCHHUE OLCHUBATh THUIIOTE3bI M TCOPUHU O IMPOUCXOXKACHHUU KHU3HU, UYCIOBCKA U
YCIIOBCUCCKUX pacC, O NpUUYNHAX, IMOCICACTBUAX U croco0ax MNpeaAOTBpALLICHUA [JI00aJIbHBIX
W3MEeHEeHu B Ouocdepe;

YMEHHE  OCYLIECTBJISATh OCO3HAHHBIM  BBIOOp  Oyaymeld  mnpodeccuoHaTbHOM
ACATCIBHOCTH B o0OJacTu 6I/IOJIOFI/II/I, OKOJIOTHH, MPHUPOAOIIOJIB30BaHUA, MCAWIIMUHBI,
6I/IOT6XHOJ'IOFI/II/I, IICUXOJIOTHH, BCTCpHUHAPUH, CCJIBCKOT'O X03$II\/'ICTBa, HI/IHIeBOfI
MPOMBIIIIICHHOCTH, YIAyOJsITh TO3HABATEIbHBIA HHTEPEC, HAIMPaBICHHBIM Ha OCO3HAHHBINA
BBIOOP COOTBETCTBYIOIIEH MpodeccHr W MPOJODKEHHE OWOJIOTHYECKOTO OOpa3oBaHHS B
OpraHu3aIusIX CPeAHEro NpoPecCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKUNHU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
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17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
1 3aporKIeHNE U Pa3BUTHE DBOJTIOIIMOHHBIX 4
MIpEeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yJabTaThbl 14 2
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 15 15
3emuie
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHU3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 15
8 DKOJIOTHS BUJOB U HOITYJISILINI 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 05
CUCTEMBbI
10 buocdepa — rimobabHas 3KoCHCTEMA
11 Uenoek u OKpyxaroias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus 10 xmace .Yrayonennsiii ypoBens B.B.[Taceunnk, A.A. Kamenckuii, A.M. Pyoros,
I'.T". lIBenos, JI. A A6osn,3.I1.I"'anontok3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YYUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/5/10
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https://edsoo.ru/metodicheskie-materialy/
https://resh.edu.ru/subject/5/10

JIucT BHECEHUS U U3MECHECHUM

Jlata BHeCceHUs Conepxanue PexBu3uThI ITonnuce nuua,
M3MEHEHUN JOKYMEHTa BHECILIETO
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