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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo Ouosnoruu (yriayOJeHHBI YypOBEHb) Ha YPOBHE CpEIHEro OOIIEro

06p330BaHI/I${ COCTaBJICHA Ha OCHOBC:

- ®enepanbHOTO 3aK0HA Poccuiickoit @eneparuu ot 29 nexabpst 2012 roma Ne 273-D3 «O6

obpazoBanuu B Poccutickoii @eaepanuny» (B pea. U3MEHEHUN );

- KonBeHnuu o npaBax peb&HKa;
denepanbHBIE  TOCYIApPCTBEHHBI 00pa30BAaTENbHBIM CTAaHAAPT CPEIHETO  OOIIero
o0pa3oBaHMs, YTBEPKIACHHbIM IpuUKa3oM MuHHCTepCTBa 00pa30BaHUS M HAyKH
Poccuiickoit @enepanuu ot 17 masg 2012 r. Ne 413 ¢ u3MeHEHHUSIMU, BHECEHHBIMU
npukazamMu MunucrepctBa odpasoBanust U Hayku Poccuiickoit ®enepanuu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)
B COOTBETCTBUM C (hefiepaibHOi 00pa3oBaTeIbHOW MNPOrpaMMoON CpeAHero OOIIero
oOpa3oBaHus, yTBEpKIeHHOM npukazom Munnpocsemenust PO Ne 371 ot 18.05.2023 r.
( manee — ®OII COO).
OcHoBHOI 00pa3oBaTeIbHON MpOrpaMMbl cpeanero oduiero oobpazosanus MAOY COLI
Nell um. B. . CmupnoBsa r. Tomcka;
[Tpuxaz Munnpocsemenuss Poccun ot 21.09.2022 N 858 "OO6 yTBepKaeHUH
denepanbHOro mepeyHsl y4eOHUKOB, JOMYLICHHBIX K HCIOJIb30BAHUIO MPH peallu3aluu
UMEIOLINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HadyajabHOTO
o0mIero, OCHOBHOIO 0OIIEro, cpeaHero oOmero o0pa3oBaHUs OpraHU3ALUSIMU,
OCYILECTBIISIOUIMMHA 00Pa30BaTENbHYIO JESATEIBHOCTh M YCTAHOBICHHS MPENEIEHOTO
CpPOKa HCIOJb30BAHUS HCKIIOYEHHBIX yueOHHKOB" (3aperucrpupoBaHo B MHUHIOCTE
Poccun 01.11.2022 N 70799)
-IToctanoBnenne [7MaBHOrO rocygapCTBEHHOIO CAHUTAPHOIO Bpada POCCUHCKOMN
Oenepanun ot 28 ceHTsIOps 2020 r. Ne28 «O06 yrBepkaeHun canutapHbix mpasui CII
2.4.3648-20 «CaHuTapHO-3MIUEMHUOJIOTUYECKHE  TpeOOBaHUS K  OpraHU3aLUsIM
BOCIHUTAHUS U 00yYEHHUs, OTJbIXA U 03[JOPOBJICHUS JETEH U MOJIOICIKNY;
ITocranoBneHne [7aBHOrO TOCYIapCTBEHHOIO CAHUTAPHOrO Bpada Poccuiickon
®enepanuu ot 28 sHBaps 2021 1. Ne2 «O0 yTBEpKIECHUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATUBBI M TPeOOBaHUS K OOECIEUEHUIO
6e3omacHOCTH U (WIK) OE3BPETHOCTH ISl YeJIOBEKa (PAKTOPOB cpe/ibl OOMTaHUS)
- Ilpuxaz Munnpocsemienus Poccun ot 22.03.2021 Nel15 «O6 yrBepxkaenuu Ilopsinka
OpraHM3alMl M OCYIIECTBICHHUS O00pa30BaTEIbHOW JEATEIBHOCTH 10 OCHOBHBIM
o01m1eo0pa3oBaTeIbHBIM [IporpaMMaM — 0Opa30BaTEeNIbHBIM MpPOrpaMMaM HayaJbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEIHETO OOIIETO 00pa30BaHU»;
VYHuBepcajibHble KJIACCU(PUKATOPHl PACIpEAETICHHBIX [0 KjaccaM IPOBEPSEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHOM NPOTpaMMBbI IO
YPOBHSIM OOLIEr0 00pa30BaHUs U JIEMEHTOB COJEpPXKAHUS MO yU4eOHBIM IpeaMeTam s
UCMOJIb30BaHUSI B (ellepalbHbIX M PETHOHAJBHBIX TMPOLEAYpax OLIEHKH KauecTBa
oOpa3oBaHusi, OJOOpeHHbIE peleHueM  (eAepanbHOro  y4eOHO-METOANYECKOTO
o0veuHEeHHUs 1o obmiemy oOpazoBanui (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), nmoaroroBnenHsle PenepanbHbIM TOCYAAPCTBEHHBIM OIOJKETHBIM HAay4YHBIM
yupexeHueM «PenepanbHblii HHCTUTYT NEAArOTHYECKUX U3MEPEHUI» U pa3MEIICHHbIE
Ha caite https://tc.edsoo.ru/;
benepanbHON paboueil mporpaMMbl BOCIIUTAHUS, C YUETOM paclpee’EHHbIX M0 Kilaccam
NIPOBEPAEMBIX TPeOOBaHMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pazoBaTeIbHON
MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs.
Konnenmnuu npenogaBanust yuebHoro npeamera «buonorus»

VYueOnblii npeamer «buonorus» yriay6nénnoro ypoHs nzydenus (10—11 knaccer) sBisercs

OJTHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTecTBeHHO-Hay4yHble TpeaMeThl». CoriacHo
nonoxkeHusM ®I'OC COO mnpoduibHble ydeOHblE NpPEAMEThI, M3ydaeMble Ha YriayOJEHHOM



YPOBHE, SBILSIIOTCA crocoboM auddepeHnmnanmu oO0ydeHUss HAa YPOBHE CpEeAHEro OOIIero
06p&30BaHI/I$I " NIPpHU3BaHLbL 066CH€HPITB MPECMCTBCHHOCTb MCKAY OCHOBHBIM 06H_II/IM, CpCaAHUM
o0mmmM, cpeaHUM MPO(HECCHOHATLHBIM U BBICITUM 00pa3oBaHHeM. B TO ke Bpemsi KayIbli U3
TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OPHUEHTUPOBAH HAa NPUOPUTETHOE pELICHUE
00pa30oBaTeNbHBIX, BOCIIUTATEIFHBIX W PAa3BUBAIOIIUX 33J]ad, CBSI3aHHBIX C MpodopHeHTamen
00yyYaromuMxcsi U CTUMYJIHUPOBAHMEM HMHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOrO 3HaHWUS,
CBSI3aHHOTO C OMOJIOTHUEH, METUIIUHOMN, SKOJIOTUEH, TICHXOJIOTHEH, CIIOPTOM HJTH BOCHHBIM JICJIOM.

[Tporpamma o yue6HOMY npeamety "buosorus" ma€t mpencraBiieHHe O IEIH U 3a1adax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriy0i1EHHOM ypOBHE, ONpeIesaeT 00s3aTebHOe
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYPUpPOBAaHUE IO pasfeliaM U TeMmaw,
pacnpezesieHue 1o KjlaccaM, peKOMEHAYET I0CIeA0BaTENbHOCTh U3YUEHHs yUeOHOro Marepuaa
C Y4Y€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€l, JIOTMKM Y4yeOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTeH oOywaromuxcsa. B mporpamme mo OMOIOTHH peann30BaH MPUHIIMI
IIPEEMCTBEHHOCTH C H3y4Ye€HHUEM OHOJOIMM Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs,
Oslarofaps 4eMy NpoCMaTpPUBAETCS HAIPABICHHOCTh Ha MOCIEAYIOLIEEe pa3BUTHE OMOIOTMYECKUX
3HAHUM, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOI'O MHMPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIUICHUS], NPEACTAaBIECHUI O 3J0pOBOM 00pa3e >KU3HM, HAa BOCIHMTAHUE
OepeKHOro OTHOIIEHUS K OKpY’Karolleld NpupoaHoil cpene. B mporpamme no 6Monorum Takxke
MOKa3aHbl BO3MOXHOCTU yueOHoro npeamera «buonorus» B peanuzauun tpedoBanuit @I'OC
COO K m1aHupyeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00yUYeHHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEILHOW NEATEILHOCTH OOyUYaAIOMIMXCS 1O
OCBOCHMIO COJIEpXKaHMUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEAHEro oOIlero
o0OpazoBaHusl.

VYueOubiii npeamer «buonorus» Ha ypoBHE cpemHero olmero oOpa3oBaHHUs 3aBEpIIACT
Ouonornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTUPOBAH Ha pacIUpeHue U yriryOieHue 3HaHui
00y4arouXxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTUH, SMOPHOIIOTUN
U OMOJIOTUM DPA3BUTHS, T'€HETUKH, CENEKIUH, OUOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEeHUs U
HKOJIOTHH.

N3yuenune yuebHoro npenmMera «buojorus» Ha yriyOJ€HHOM YpOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY 00yYarOMIUXCS K OCIIEAYIOMEMY MOTyYSHHIO OMOJIOTHYECKOT0 00pa30BaHMUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro ooOpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTABIIIET CHUCTEMa OHWOJOTHYECKUX 3HAHWN, MOJMYYCHHBIX IMPH HM3YyYCHHH OOYYaIOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKMX pa3fesioB OHMOJIOIMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4aroT pa3BuTue. Tak, pacIMpeHsl U yriTyOaeHbl
OMosornYeckre 3HaHWSA O PACTEeHUsX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeJoBeKa,
O0MMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS
IPUKJIAJHOTO U MOUCKOBOIO XapakTepa, KOTOPblE MOXKHO HCIOJIb30BATh KAaK OPUEHTUPBI IS
nocieayromero Beibopa mpodeccun. Bo3MokHa Takke MHTETpanus OMOJOTHYECKUX 3HAHWUU C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOTYYSHHBIMU O0YUYaIOIIUMUCS NPU U3YUYECHUH (U3UKH, XUMHH,
reorpaduy ¥ MaTEMaTUKH.

Ctpyktypa mporpammbel 1o ydeOHOMY mpenMery "buosnorusa" oTpakaer CHCTEMHO-
YPOBHEBBII M HBOJIOIMMOHHBIA MOAXOJBl K M3yueHHIo Ouoyoruu. COriacHO UM, H3Yy4aroTcs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3alluiy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOro pazHOooOpasus
wianetsl. Tak, B 10 kiacce HM3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJIOTUM, aKTyaJIM3UpPYIOTCS 3HaHUS OOydaroluxcs MO OOTaHUKE, 300JO0TMH, aHATOMHU,



¢dbusnonornn venoBeka. B 11 kimacce mM3y4aroTcs 3BOJIIOIMOHHOE YYEHHE, OCHOBBI SKOJIOTUH U
yaeHue o ouocdepe.

VYuebubiii npeamer «buonorus» npuszBaH 00ECHEYUTh OCBOCHHUE OOYYAIOIIUMUCS
OMOJIOTHYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO00pasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMyJISILKUH, OMOLIEH03a, SKOCHCTEMBI, O BbIIAIOLINXCS
HAYYHBIX JOCTII)KEHHUSIX, COBPEMEHHBIX HCCIICOBAHUSAX B OHMOJOTMH, MPUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHui. [lig pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMoJIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJEPKaHUH IPOTPAMMBI 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PA3BUTHS TOW WJIM MHON
o0iacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PELICHHE BAXKHEHUIIMX
OMOJIOrNYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llenb u3yuenus: yueGHoro npeamera «buonorus» Ha yriayOinéHHOM ypoOBHE — OBIIAJICHUE
00yJaromuMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOTro paHra u NpuoOpEeTeHHe YMEHUI NCIIOB30BaTh TU 3HaHUS B (POPMUPOBAHUU UHTEpeEca K
onpeaenéHHON 00acTi MPo(ecCHOHATBHON NEATEIPHOCTH, CBSI3aHHOW C OWOJIOTHEH, W K
BBIOOPY YueOHOro 3aBeIeHUs ISl MPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTikeHne 1menu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE
o0ecreynBaeTcs pelIeHueM ciaelyomux 3a1au:

OCBOEHHE 00YYAIOIIUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOPHSIX, KOHIICTIIUSAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MPaBUJIAX, COCTABIISIOIINX
COBPEMEHHYIO0 E€CTECTBEHHO-HAyYHYI) KapTHMHy MHpa; O CTPOEHUHM, MHOroodpasuu u
OCOOEHHOCTSIX OHOJOTHYECKUX CHUCTeM (KJIETKA, OPTaHW3M, MOMYJsus, BUJ, OHOTCOLICHO3,
ounocepa); 0 BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX UCCIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE  OOydaromMxcsi C  METOJaMu  [O3HAaHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJIIPHOW U KIETOYHON OMOJIoruw,
HMOPHOJIOTHN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TaJCOHTOJOTHM, DSKOJOTHMH); METOJaMU  CaMOCTOSITENIBHOIO  NPOBEAEHUS
OMOJIOTHYECKUX MCCIEeIOBaHUNH B JlabopaTopuu M B MpHpone (HaOloJeHHe, H3MepeHHe,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);

OBJIaicHuEe OOYyYaroIMMUCS YMEHUSMHU: CaMOCTOSTENIBHO HaXOJUTh, AHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTMYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Ly Pa3BUTHEM OMOJIOIUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH 4eJI0BEUECTBA; OLIEHUBATH ITOCJIECTBUS CBOEH AESITEIbHOCTH 110
OTHOUIEHUIO K OKpYXarollel HpUpONHON cpene, COOCTBEHHOMY 3/I0POBBIO U  370POBBIO
OKpYXaloIMX JIofei; O0OOCHOBBIBaTH M COOJIIOATh Mepbl NPOMUIAKTUKA HH(EKIIMOHHBIX
3a0o0JeBaHMi, MpaBUJa TOBEACHUS B NpUpPOAE M obecredeHuss 0e30MacHOCTH COOCTBEHHOM
KU3HEACSITEIbHOCTH B UYPE3BbIYaWHBIX CUTYyalMsIX MPUPOAHOIO UM TEXHOTCHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE y 00y4arOMMXCs MHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HaAKOMCTBA C BBIJAIOIIUMUCSA OTKPBITUAMH W COBPEMCHHBIMHU HCCIICIOBAHUSMU B 6I/IOJ'IOFI/II/I,
pelaeMbIMH €10 IIpoOJIeMaMy, METOJOJIOrHel OMOJOTHYECKOro HCCIeIOBaHUs, MPOBEICHUS
SKCIICPUMCHTAJIBHBIX HCCHC}IOB&HHﬁ, pemicHusd OMOJIOTMYECKHUX 3aaa4, MOACIUPOBAHUA
OMOJIOTHYECKUX 00BEKTOB U MPOLIECCOB;



BOCIIUTaHHE Y OOYYarOLIMXCSl IEHHOCTHOTO OTHOLICHMS K JKUBOW NPHUPOJE B LIEJIOM U K
OTHCNbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOM, TIe€HETHYECKON
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAEHUS B NPUPOJAE; MHTErPALMM €CTECTBEHHO-HAYUYHBIX
3HAHUI;

nprOOpeTeHNE 00YUYAOIIMMHCS KOMIIETEHTHOCTH B PAIlHOHATBHOM TPUPOIOTIOIH30BAHUH
(cobmroeHue TpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, IKOCHUCTEM, OHOChEpHI),
COXPAaHEHUU COOCTBEHHOT'O 370POBBSI M 3[0POBBS OKPYXKAIOIIUX JIIOACH (COOMIOIEHUS Mep
npoduIakTuky 3a0601eBaHmil, o0ecneueHrne 0€30MaCHOCTH KUZHEEATEIbHOCTH B UPE3BbIUAHHBIX
CUTYaIlUSX MPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIh30BAHUS OMOJIOTHIECKIX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HH;

CO3JJaHME YCJIOBUM JUISI OCO3HAHHOTO BBIOOpa OOYyYarOIMMHUCS WHAWBUIYaJIbHON
00pa3oBaTesIbHOM  TPAEGKTOPUH, CHOCOOCTBYIONIEH —IOCIeayomeMy IpodeccnoHaIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHM C HHIMBHIYAJIBHBIMH HMHTEpECaMH M MOTPEOHOCTAMU
peruoHa.

OO01iee 4yuCIO YacoB, OTBEJIEHHBIX HAa HM3y4yeHUE OHMOJIOTMM HA YIIIYOJIIEHHOM YpOBHE
cpennero ooiero oopazoBanusi, cocrabisier 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HezIeN0),
B 11 kmacce — 102 gaca (3 yaca B HeZemio).

OT60p opraHu3aMOHHBIX (OPM, METOJIOB U CPEJICTB O0YUEHUS OMOJIOTUN OCYIIECTBISIETCS
¢ y4éroMm crienuuKH ero CoACp KaHWsS M HAIMPABJICHHOCTH Ha MPOJOHKCHHE OMOJIOTHYECKOTO
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIET0 00pPa30BaHHUS.

OO0s3aTeNbHBIM YCTIOBHEM TMPU O0yUYeHUU OHOJOTHHM HAa YIriayOJIEHHOM ypOBHE SIBISIETCA
IpoBeICHUE JIA0OPAaTOPHBIX M MpakTHUecKuxX pabor. Tarke yuactue oOydarommxcs B
BBITIOJTHEHUH POEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMAaTHKa KOTOPBIX OMPEeNsIeTcs
YUHUTEIEM Ha OCHOBE MMEIOIINXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UHN
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUSA K pe3yJbTaTaM OCBOEHHs OOYyYaroIUMUCS
IIPOrpaMM CPeHEro 00Iero 00pa3oBaHusl: TMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpamMMbl IO OMOJIOTUU BbIAETIEHBI
CIIEAYIOUINE  COCTAaBIIAIONIME: OCO3HAHHUE OOYYaAIOUIMMHUCH  POCCHHCKOM  Ipa)kIaHCKOU
UJEHTUYHOCTHU TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEIIbHOCTH u
CaMOOIIPENIENICHUIO, HaluYyue  MOMUsayuu K 00y4eHuto Ouosnoruu, yereHanpagieHHoe
paseumuye BHYTPEHHUX yO€XKICHUN JTMUYHOCTH HAa OCHOBE KJIFOYEBBIX [IEHHOCTEN U HCTOPUYECKUX
TpaAuLUi pa3BUTUS OHOJIOTMYECKOrO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 0OYUaAIOIUXCS
PYKOBOJICTBOBATbCS B CBOEH JEATENILHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, TPUCYIIUMHU
cucreMe OMOJIOrMYECKOTO 00pa3oBaHusl, Hanuyue npagoco3HaHus FKOJIOrHYECKON
KYJIBTYPBl, CHOCOOHOCIU CMABUMb 1IN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS MPOTPAMMBbI MO0 OHMOJIOTHH JIOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIUTATEIbHON JIEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMHU, IPUHATHIMU B
o0miecTBe MpaBWIaMH M HOPMAMHU MOBEJCHMS M CIHOCOOCTBYIOT IPOLECCAM CaMOIO3HAHMSA,



CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TpaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepaunu, NpUpoaE U OKPYKaroILIEeH cpelie.

JIn4HOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOro npeaMera « buosnorusy» JOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCSl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPECHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPUEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOKICHHUI, COOTBETCTBYIONIUX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
pacUIMpEeHNE KU3HEHHOI'O ONbITa U OIbITa JAEITEIBHOCTH B MPOLECCE PEalM3alUyd OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3HUIMK OOYYaIolmIerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)XKEHHE 3aKOHA W
[IPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JACSITEILHOCTH MIPH CO3/IaHUHU YUEOHBIX MMPOCKTOB,
pelIeHnr yueOHbIX U TO3HABATENIbHBIX 33/1a4, BHITTOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO TIO3HMIHUI0O IO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YyMEHHE YYHTBIBAaTh B CBOHMX JICWCTBHUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU YyOEKICHUSAMHU, KYJIbTYPHBIMH IEHHOCTSAMU U COLUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOTO BBINIOJIHEHUS YYEOHBIX,
MO3HABATEJIbHBIX U UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTbH K TYMAaHUTAPHOM U BOJOHTEPCKOM JIEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TpakIaHCKOW MAEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, TOpAOCTH 3a CBOM Kpal, CBOIO
Ponuny, CBOI SI3BIK U KYJIBTYPY, MPOIILIOE M HACTOSAIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAMI0 W MaMITHUKAM IPUPOJIBI,
JTOCTIKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHIX, TPY/IE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCHUCKUX YUYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHWUHU 3aKOHOB MPUPO/IBI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIyKEHUIO0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

OCO3HaHUE AYXOBHBIX IEGHHOCTEH POCCUICKOr0O HApoAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM DOJUTENSIM, CO3/JIaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAsl ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHNE dYMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U € IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauecTBa TBOPUYECKOM JIMUHOCTH;



5) pusnueckoro  BocnuTaHusA, (GOPMHPOBAHUA  KYJLTYPHI  3/I0POBbSI U
IMOIUOHAIBLHOIO 0JIArONOJIY M :

MMOHMMAaHUE W peali3alys 3J10pOBOro U 0e30macHoro odpasa Kxu3Hu (310pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COAIAaHCUPOBAHHBIN PEKUM 3aHITHA M OTIIbIXA,
peryisipHas ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHHSI K COOCTBEHHOMY (DH3UYECKOMY W IICUXHUYECKOMY 3I0POBBIO;

MMOHMMAaHUE IICHHOCTH TMPaBWJI WHIUBHAYAJIbHOTO W KOJUICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUE IOCJICACTBUN W HENPUSITHS BPEIHBIX MPUBBIUEK (YIOTPEOJEHUS aIKOTOJIS,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

FOTOBHOCTh K  aKTUBHOM  JACATEIBHOCTH  TEXHOJIOTMYECKOM W COLUAJIbHOU
HAIPABIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO BBITIONHSTH
TaKyI0 JIeSITEIbHOCTD;

HMHTEpEC K pasnuvHbM chepam mpodeccHoHAIBHON NesSTeIIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BAHHIO Ha MPOTSDKCHUU BCel
JKU3HU,

7) 3KOJIOTHYECKOTO0 BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHUS;

MTOBBIIICHUE YPOBHS IKOJIOTMYECKOW KYJBTYPhI: NMPUOOpPETEHUE OMbITA IUIAHUPOBAHMS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbL;

OCO3HaHUE TJI00AIBHOTO XapaKTepa KOJOTHUECKHUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MCIOJIL30BaTh MPHUOOPETaEMbIC TIPU U3YUYCHUH OMOJIOTHH 3HAHUS U YMCHUS
IIpU pelIeHuH TpoO0JIeM, CBS3aHHBIX C PallMOHAIBHBIM IPUPOJIONOJIb30BaHUEM (COOIIOICHNE
MpaBWJI MOBEICHUS] B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHEHHE PABHOBECUSI B IKOCHUCTEMAX,
OXpaHy BHUJIOB, YKOCUCTEM, OHOC]EpHI);

AKTUBHOE HETPUATHE JCHCTBUMN, MPUHOCAIIUX BPEJ OKpPYXKAIOIEeH TPUPOIHOU cpeje,
yMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MpPEeITPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATh UX;

HaJu4yhe Pa3BUTOIO SKOJOTMYECKOIO MBIIUICHUS, IKOJIOTHYECKON KyJIbTYphl, OIbITa
NEATETbHOCTH  DKOJIOTUYECKOW  HAmNpaBJIICHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCS HMH B
MO3HABATENIbHONW, KOMMYHMKATHBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH © OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JAHMaliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM M YNTATEIBCKOM KYJIbTYpPbI KaK CPEJICTBA B3AUMOICHCTBUS
MEXIy JIOJIbMH U TIO3HAHKS MUDA,

MOHUMaHUEe clenu(PUKU OMOJIOTUU KaK HayKd, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
PaIMoOHABPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEeM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBeKa M OOIIecTBa, B TMO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH U pereHun mpo0ieM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAUUMOCTH OWOJIOTUU JIi COBPEMEHHOW NMBUIU3AIMU: O0ECTICUeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TIIOOATBHBIX
AKOJIOTHYECKUX MPOOIJIeM U 0OecTieueHrsI iepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;



3aUHTEPECOBAHHOCTh B MOJY4YE€HUU OMOJIOIMYECKUX 3HAHUH B IIEJISX MOBBIIEHUS 00ILEei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DyHKIIMOHAJIBLHOU
IpaMOTHOCTH 00y4Jarouxcs, popMupyemoit mpu U3y4yeHuu OUoJIoruy;

[IOHUMAaHHE CYIIHOCTHM METOJOB IIO3HAHHUs, MCIOJB3YyEMBIX B ECTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCHOJb30BaTh IOJy4yaeMble 3HAHUS I aHalIW3a M OObBACHEHMs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M NPOMCXOIIIIMX B HEM HU3MEHEHHH, yMEHHUE JeiaTb 0OOCHOBaHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAay4HbIX (AKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJXy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HCIOJb30BaTh OMOJIOrMYECKHE 3HAHUSA Ul PELICHMS
Ipo0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYalMSIX;

OCO3HAaHHE LIEHHOCTU HAYYHOW JESATEIBHOCTH, TOTOBHOCTh OCYLIECTBIATH IIPOEKTHYIO U
HCCIIEN0BATENIBCKYIO ACSTENBHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HENPEPhIBHOMY OOpPa30BaHUIO M €aMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMA IO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOCHHUsI YYeOHOTrO mpeaMera «BUOJIorHs» BKIFOYAIOT:
3HAYUMBIC JJISL (1)0pMI/Ip0BaHI/I$I MHPOBO33PCHUA 06yqa101111/1xcs{ MCKIAUCHUIIIIMHAPHBIC
(MeXMpeMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGHI/I(l)I/IKy MCTO/JI0B IMO3HAHMA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKax (BCHICCTBO, SHEpIu-,
SIBJICHHE, TPOIECC, CHCTEMa, HAaydHbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBaHHE, HAOIIOJCHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHbIe JIeiicTBUs (TI03HABaTelIbHbIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), 00CCIICUHBAIOIINEC
dbopmupoBanre (HyHKIIMOHATBLHON TPAaMOTHOCTH U COIMAIbHON KOMIIETCHIIMH OOYYarolIuXcsi;
CHOCOOHOCTh o0ydaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXTUCIUTUTMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHWUA W YHHBCPCAJIBbHBIC yLIe6HI)Ie )ICI\/JICTBI/ISI B IIO3HABaTeJIbHOU H
COLIMATILHOM MPaKTHKE.

B pesynprare u3ydeHuss OHOJIOTHM Ha YpOBHE CpEeAHEro oO0Iero oOpa3oBaHUsI Yy
oOyudaromierocsi OyayT copmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIIbHBIE yueOHBIE JIEHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEUCTBUS, PETYJIATUBHbIE YHHUBEpPCAIbHbIE
y4eOHbIE JeHCTBHSI, COBMECTHAS I€ATEIHHOCTb.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS TPOTPAMMBI CPETHET0 O0IIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JJorMYecKHe AeHCTBUS:

CaMOCTOATENbHO (OPMYJIHUPOBATh M aKTyaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPHU OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJIICHUA (aHasza,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHSITUSIMHU);

OMpeNeNsaTh LeNU ACSITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HUX JOCTUKEHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS ISl OOBsICHEHHs] (aKTOB U SIBICHUH KHBOU
HPUPOIBI,



CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHbIC, NEAYKTUBHbIC, MO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUECHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEACTBA JJI MPEICTABICHUs CYLICCTBEHHBIX CBA3CH U
OTHONIICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKXKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIINUXCS MaTepUAIbHBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIE€ATEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATb PUCKHU ITOCIIEICTBUM AEATEIBHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBHUSX pPEaAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICICTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBble Hccie0BaTeIbCKHeE AeiicTBHU:

BJIAJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U MTPOCKTHOM JeATEIbHOCTH, HaBbIKAMHU
pazpemieHusi mpodIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pelieHus MPakTUIECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B ITO3HAHMUS;

UCIOJIb30BaTh Pa3MYHbIE BHUJbI ACSATENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX CHUTYyalUsX, B TOM YHCIIE MpPHU
CO3IaHUH YYE€OHBIX U COI[MAIbHBIX TPOEKTOB;

(hopMUPOBATh HAYYHBII THUIT MBIIIJICHHSI, BIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh M (POPMYITUPOBATH COOCTBEHHBIC 33Jja4d B OOpPA30BATEIIBHON JEATEIHLHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlU3MpPOBaTh 3ajady, BBIJIBUTATh
TUIO0TEe3Y €€ pelleHus, HAXOIUTh apTYMEHTHI JUIs JJ0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJ€ pEUIeHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OIICHUBAThH UX JOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJISITh II€JICHANPABIICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
npodeCCHOHATIBHYIO CPEAY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O U  TMPAKTHYECKYI0  OOJacTH
JKU3HEACSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE WJAEH, Mpeaiaratb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTABUTh
poOJIEMBI U 33724, JOIMYCKAIOIUE ATbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpManuu (TeKcTe yuyeOHOro mocoous,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBApSIX U CHPAaBOYHUKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHAIW3UPOBaTh WHGOPMALMIO DPAIUYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh pa3IMYHbIE METOAbl MpPU TOUCKE M OTOOpe
O6uonornyeckoit nHGopMaIK, He0OX0IUMOM /IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCIONb30BaHUS HWH(OPMALNOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpMY MpeACTaBICHUS OHOIOrHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);



WCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEJCTBA NMpU paboTe ¢ OMOJIOTrHYEeCKON
uHpopMaLnell: TPUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiibl, abOpeBHATypy, HOMEHKJIATYPY, HCIIONIB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYCCKUEC CpeI[CTBa HarjsiAHOCTH,

BJIQJICTh HAaBBIKAMU pPAclO3HABaHHMS W 3allUThl HMH(pOpManuu, HWHOOPMAUOHHON
0€30MacHOCTH JTUYHOCTH.

OgaaeHnne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) o01enue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX cdepax )KU3HH, aKTUBHO YYacTBOBATh B JHAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3hIBATh
CYXJICHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeIUIaraéMoil 3ajiadd, Y4YWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3UILUN JPYTUX YYACTHUKOB UAIOra WIH IUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBa OOIICHUS, NMOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NPCAIIOCBIIIOK BO3SHUKHOBCHUSA KOH(bJH/IKTHI)IX CI/ITyaIII/If/'I, YMETH CMATYATb KOH(bJ'II/IKTBI n
BECTH IEPETOBOPHI;

BJIAZACTh PA3JIMYHBIMHA criocobamu O6HIGHI/I$[ n B3aHMOﬂ€ﬁCTBHﬂ, IIOHUMAaTb HaMCPCHUA
NPYTUX JIIOJCH, TIPOSIBIIATh YBAKUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(GOopMyIIMPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1eATeJIbHOCTD:

[IOHUMAaTh U UCNOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U UHJIMBUIYaJbHONU pabOThHI MpU
peleHny OMOIOrnYecKoil nmpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS IPU pELICHUH yUeOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JECUCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JIEATENBHOCTH, OPraHU30BbIBaTb M KOOPIWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPENEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHHMBATh Kaue€CTBO CBOErO BKJIAJIa U KaXKJOI0 Y4aCTHUKA KOMaH/Ibl B OOIINN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHMBATh MJEU C MO3ULUH HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3IUYHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJsiTUBHBIMU J1€CTBUAMM:

1) camoopranmsanms:

HCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS Ul BBIABIEHUS MPOOJIEeM M UX pEIIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESTEIBHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh M (OPMYJIUpOBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW NEATEIHHOCTH U
JKU3HEHHBIX CUTYyaIUsX;



CaMOCTOSITEJILHO COCTAaBJISATh IUIAH PELIEHUs TPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM;

pacImpsATh paMK1 y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBIICHUIO IIUPOKON 3pYIUIIMU B Pa3HBIX 00JaCTAX
3HaHMH, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCHUTb KOPPEKTHBBHI B JEATEIHHOCThH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HABbIKAMU O3HABATENbHOM pedIeKCUU KaK OCO3HAHMSI COBEPILIAEMBIX IEUCTBUN
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIIOJIB30BATh MPUEMBI peIICKCUU
JUTSL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PEICHHUS,;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO IMIPUHUMATH PEIICHHS 10 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3E PE3yIbTaTOB AEITEIbHOCTH;

3) npuHsiTHe cedsl U APYrux:

IMPpUHHUMATh CG6$I, IIOHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JACITCIBHOCTH;
IPU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OMIMOKY;

pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUHU APYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOEHHS CO/AEpkaHHUs ydyeOHoro mpeamera «buonorus» Ha
yriayOI€HHOM yYpOBHE OpPUEHTUPOBAHBI Ha olecrnieueHue npodUIBLHOTO
o0yueHust oOyuaronuxcst Ouosoru. OHU BKIIIOYAOT: crenuduyeckre st OMOJOTHH Hay4dHbIE
3HAHMSI, YMEHUS U CIIOCOOBI IEHCTBUM 10 OCBOEHUIO, UHTEPIIPETALIMH U TPe0Opa30BaHUIO 3HAHUIH,
BUJIBI IEATEIBHOCTH 10 NOJIYYEHUIO HOBBIX 3HAHUHN M UX MPUMEHEHUIO B PA3JIMUHBIX YUeOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX CUTyauusX. [IpeameTHble pe3ysbTaThl IPEICTaBICHbI 110 rojlaM
U3YYCHHUS.

[IpeameTHsie  pe3ynbTaThl OCBOE€HMsS yueOHoro mipeamera «buonorus» B 10
Kaacce NOJDKHBI OTpaXkaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GhOopMUPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUN
po0JIeM pallMOHATEHOTO TPUPOIOTIOIB30BAHMS, O BKIIAJIE POCCUNUCKUX U 3apyOEKHBIX YIEHBIX B
pa3BuUTHE OHOJIOTHH;

BIIQJICHUE CHUCTEMON OMOJIOTMYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpPraHW3M, MeTaboJu3M, TOMEOCTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYHUBOCTh, POCT U Pa3BHUTHE),
Oomonornueckue Teopun (knerounas Teopus 1. I1lIBanma, M. lllneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nenrpax
MHOT000pa3usl M MPOUCXOKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOTO MOKOJICHUS, PACIICTUICHUS, YUCTOTHI TaMET, HE3aBUCUMOT0 HacienoBanus ['. Menaens,
TOMOJIOTUYECKUX PSIOB B HaclencTBeHHOW wu3MeHunBoctu H. V. BaBunoBa), NpUHIUIIBI
(KOMILJIEMEHTapHOCTH);



BJIaJICHHE OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HAHUSI, UCTIOIB3YEMBIX B OMOJIOTHYECKIX
UCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUe, U3MepeHHe, Ha0Ir01eHue, SKCIICPUMEHT);

YMEHHUE BBIIENATh CYIIECTBCHHBIC NMPU3HAKH: BUPYCOB, KJICTOK MPOKAPUOT M IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKMBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHHIA, )KUBOTHBIX, YEJIOBEKA,
IPOIIECCOB KHU3HEEATEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaX PACTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOIIECCOB: OOMEHA BeIecTB (MeTadoIM3M), IPEBPAIECHUS SHEPTHH, OPOIKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOr0 TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Meii03a,
raMeToreHesa, IMOpHUOTeHe3a, MOCTAMOPHOHAILHOTO pa3BUTHSA, pPa3MHOXKCHHS,
MHAMBUAYAIIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, IETEpO3HUCa,
UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXKIY OpPraHOMJAMH KIETKH U MX (YHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M UX (QYHKIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKIUAMH, MEKIY CHUCTEMaMH OpPTraHOB M HX
(GYHKIUAMHU, MEXKIy dTaiaMd OOMEHA BEIIECTB, ATAallaMH KIJIETOYHOTO I[HMKIA U YKM3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalmaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM M  (PEHOTHUIIOM,
(dbeHOTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHE BBISBIATH OTIUYMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHHIA,
JKUBOTHBIX U Y€JIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APTyMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS JIOKA3aTeJIbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMAaTUUYECKUX TPYIIIT,

YMEHHE pemath OHOJIOTWYECKHE 3aJaud, BBIABISATH NPUUYNHHO-CIEIACTBEHHBIC CBS3U
MEXTY UCCIIeyeMbIMU OMOJIOTHYECKUMH IPOLIECCAMU U SIBIICHHUSIMHU, JICJIATh BBIBOJIBI M TIPOTHO3BI
Ha OCHOBAHHH IOJyYCHHBIX PE3yJIbTAaTOB;

YMEHHUE BBINOJHATH JA0OPATOPHBIC U MPAKTUYECKHE PabOThI, COONIOIATh NpaBUiIa TPU
paboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HMX HSKCIECPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIHpys 1eNb UCCIIeIOBaHNS, aHATM3UPOBATh MOJTYYCHHBIE PE3YJIbTATHI U JIENaTh BBIBOJIBI,

YMEHHUE y4acTBOBATh B y4eOHO-HCCIEeI0BaTEIbCKONW paboTe Mo OMOIOTUH, SKOJIOTUU U
MeIUIMHEe, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPENCTABISATH
MOJIyYeHHbIE PE3YJIbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUX;

YMEHHE OICHMBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHWA B 00JacTH
Ouonoruu M MenuIUHbI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HalpaBIEHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyyiiel mpodeccuoHanbHOM 1eATeIbHOCTH
B o0nacth OHWOJOTMH, MEIWIUHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA,
MUIIEBOM TMPOMBIIIIEHHOCTH, YIAyOIsITh TO3HABAaTENbHBIM MHTEpPEC, HAMpaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOHIEH MpodeccHd W MPOAOIDKECHHE OHOJIOTHYECKOTrO
00pa30BaHus B OpraHU3aLUsAX CPETHEro MPO(EeCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

[IpenmerHbie  pe3ynbTaThl OCBOeHUs yudeOHoro mpeamera «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB
palMOHAIBHOTO TPUPOJIOTNIONIE30BAHMSL, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOLIEHHUS K TPUPOJIE,
o0LIeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHE BJIJIETh CUCTEMOW OMOJOTHMYECKMX 3HAHHA, KOTOpas BKIIOYACT ONMpPEICIICHHS U
MOHMMaHHE CYIIHOCTH OCHOBOIOJAralomuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocHucTeMa, Ouocdepa), Ouomormyeckue Teopuu (dBosounoHHass Teopusi Y. JlapBuna,



CHUHTeTHYEeCKass Teopusi sBomronun), yueHus (A. H. CeeprioBa — o myTsSX W HampaBJICHHUIX
sBomtonnu, B.W. BepHaackoro — o 6uocdepe), 3akoHbI (reHETHUECKOTO paBHOBecHst JIk. Xapau
u B. BaitnOepra, 3apoapimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMEHHE BIa/JIeTh OCHOBHBIMM METOJAaMH HAy4HOT'O II03HAHHWSA, MCIOJIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCAaHUE, H3MEpEeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHSI U OLIEHKH aHTPOINOICHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIICIATh CYHIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIICHO30B, HKOCHUCTEM H
Oouocdepsl, CTaOMIM3UPYIOMIETO, IBMKYIIETO W Ppa3pbIBAIONIETO €CTECTBEHHOTO O0TOOpa,
AJJTONATPUYECKOI0 ¥ CUMIATPUUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHuUs
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXKIy NPOIECCaMH HBOJIONHUH, JBUXKYIIUMU
CHJIAaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBJIATH OTIIMYUTENbHBIE TPU3HAKHU JKUBBIX CUCTEM, IPUCTIOCOOICHHOCTh BHI0B
K cpere oOuTaHHs, aOMOTUYECKHX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HUCII0JIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY ISl J0Ka3aTelbCTBA pPOJICTBA OPraHM3MOB pPa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIWHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUsS MHOTro00pasusi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE peniatb OWOJIOTMYECKUE 3aJauM, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3H
MEKTY HUCCIIEYyEeMBbIMU OMOJIOTMYECKUMH TPOLIECCAMU U SBIICHHUSIMH, JIEJIaTh BBIBOJIBI 1 IPOTHO3BI
HA OCHOBaHUH MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U MpaKTUYECKUEe pabOThl, COOI0IATh MpaBuia MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0OBaHUEM;

YMEHHE BBIIBHTATh THIIOTE3BI, IMPOBEPATH HMX OKCIEPUMEHTAIHHBIMU CPEJICTBAMH,
dbopMynupys L1edb UCCe0BaHNs, aHATM3UPOBATH MMOJYYSHHBIE PE3yIbTAThI U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B yUe€OHO-HCCIIEIOBATEILCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MeIUIHe, NMPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MpPEICTaBIATh
MOJTyYCHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

yYMEHUE OLIEHUBAaTh THUMOTE3bl U TEOPHUM O TMPOMCXOXKIECHUHM JKU3HHU, YEIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0axX MpeloTBpallleHusl INI00ATbHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oynyiiel npopeccuoHaNbHON NeSTeIbHOCTH
B o0macTh OHWOJIOTHM, SKOJOTHUH, NPUPOJONOIb30BAHUSA, MEAMLUHBI, OHOTEXHOJIOTHH,
TMICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YIIyOJIATh
MIO3HABATENbHBIA HHTEPEC, HAPaBJICHHBIA Ha 0OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MTpodeccun
U TIPOJIOJDKEHNE OMOJIOTHYECKOTO 00pa30BaHMs B OPTraHU3AIUIX CPETHETO MPO(EeCCHOHATEHOTO
U BBICILIEr0 00pa30BaHMUA.

COJEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHve  TpOrpaMMbl,  BBIICJIICHHOE KYPCUBOM, HE BXOJIUT B  TPOBEPKY
rocyaapcTBeHHoU utorooi arrectanuu (I'MA).

Tema 1. Buosorus kak Hayka



CoBpemeHHas OMosorus — KOMIJIEKCHas Hayka. KpaTkas ucropust pa3BUTHA OMOJIOTHH.
Buonornyeckue Haykn M u3ydaemMble MMHU Tpobiembl. DyHAaMeHTaTbHBIC, NPHUKIATHBIC U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUs B OMOJIOTHH.

3HayeHue Ouosoruv B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHrne OMOJOTHH B IPAKTHUECKON JIEATEILHOCTH
YeJI0BeKa: MEAMIIMHE, CEeIbCKOM XO035CTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIbI.

JleMoHcTpanuun
Hoprpetst: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Menpgens, B. W.Bepuanckuii, W. II. IlaBnos, M. W.Meunuko, H. W. BaBuios, H.

B. Tumodeer-Pecosckuii, [Ix. Yorcon, ®@. Kpuxk, /]. K. benses.

Tabnuuel u cxembl: «CBA3b OMONOrUU € APYTUMH HayKaMu», «CucTtemMa OMOJIOTHYECKUX
HaYK».

Tema 2. ) KuBble cUCTEMbI M UX U3yUYeHHE

JKuBbie cucTeMbl Kak peAMET u3ydeHus: ornonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh W ILEIOCTHOCTb, CIIOXKHOCTh W YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPTaHU3aIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
WU3MEHYUBOCTb, POCT U PA3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHCTEM: MOJEKYJSPHbIA, KJIETOUHbINA, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISIUMOHHO-BUA0BOI, AKOCUCTEMHBIN (6MOreo1IeHOTUYECKHI),
ouoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymectBoBanusi MmaTepu. Hayku, n3ydaroiiye »KUBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3aLUU.

N3yyenne xuBBIX cucteM. Meroabl Ouonornueckoil Hayku. HaOmroneHue, n3aMepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ focToBepHOCTh. Pa3z0poc B OHoiornuyeckux JaHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yibTaToB. [IpUUMHBI UCKaKEHUSI PE3YyIbTATOB SKCIEPUMEHTA.
IToHsTHE CTAaTUCTUUECKOTO TECTA.

JdemoHcTpauuu

Tabmuuel u  cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «bBHOJOrHYecKHe CUCTEMBIY,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOU NMPUPOIBD, « CTpOEHHE )KMBOTHOU
KIIETKN», « TkaHW ’KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOI0O OpraHnu3May, «bruoreonenos»,
«buochepay, «MeTo1bl U3YUEHUS KUBON TPUPOIBD».

ObopynoBanue: 1abopatopHoe  O0OpyAOBaHWE IS NPOBEACHUS  HAOIIOACHUM,
WU3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «licronap30BaHUE PA3IUYHBIX METOAOB MPU H3YYEHUH >KUBBIX
CHCTEMY.

Tema 3. BuoJiorus KieTku



Kinerka — cTpykTypHO-QYHKIIMOHATBHAS €IUHUIIA KUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Paboter P.T'yka, A.Jleenryka. Knerounas teopust (T.IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MOJEKYJISIPHOM W KJIETOYHOM OHOJIOTHMH: MHMKPOCKONUS, Xpomarorpadus,
IeKTpodope3, METOJ  MEUYCHBIX aroMoB, Au(QEepeHIraIbHoe eHTPUYTHPOBAHUE,
KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KI1emoK. DneKTpOHHAas
MUKpocKonus. Kougokanvnaa mukpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JdemoHcTpaunu

[optpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmunbl 1 cxembl: «CBETOBOW MHUKPOCKOI», «JIEKTPOHHBIH MHKPOCKOI», «McTopus
Pa3BUTHUS METOJ0OB MHUKPOCKOTTHI.

OO6opy/10BaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpENapaThl pacTUTENbHbIX, KUBOTHBIX U
OaKTepHAIbHBIX KJIETOK.

IIpakTnyeckas padora «/I3yueHue MeTonoOB KIETOYHOW Ouojoruu (xpomarorpadus,
anexTpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LIP)y».

Tema 4. XuMuueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMUKPO3JIEMEHTHI. Bosia u e€ ponb
KaK pacTBOPUTENA, pPEareHTa, Y4YacTHE B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYIISLNH.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKu. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Moiiekyibl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
CBsI3b. BTopmuHasi, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYphl. JleHaryparus. CBolcTBa OENKOB.
Knaccugukanus 0enxos. buonornueckue GyHkiuu 0enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapupl, JUCaxapuabl, OJUrocaxapuabl W monucaxapujsl. OOmumid
IUIaH CTPOEHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJIOB.

Jlumuasl.  'mapodunbHO-ruapodoOHble  cBoiictBa.  Knaccupukanums — aunuaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
HOJTYIPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJTHK n PHK. Crpoenne HykiienHOBBIX KHCI0T. HykimeoTuasl.
[Tpunuun xommuiementapHocTt. I[lpaBmiio Yapradda. Crpykrypa JIHK — nBoitnHas crupaiis.
Mecronaxoxaenue u 6nonornyeckue ¢pynkimnu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBsizu B Mojekysne AT®. buonornueckue
bynakumn  AT®. BoccraHoBiieHHBIE TIEPEHOCUMKH, UWX (QYHKIIMA B  KIETKe. /pyeue
HYKIeo3uompugocgamul (HT®). CexBeHHpOBaHUE JHK. Memoout 2eHOMUKU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



CrpykTypHas Ouojorus: OMOXUMHUYECKHEe M OMO(DU3NYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomounekyn. Modenuposanue cmpykmypovl U QYHKYuUi
ouomonexyn u ux komniekcos. Komnvromephwiii Ouzaiin u opeanuieckuii Cunme3s OUOMOAEKY U UX
HenpupoOHbIX AHAI0208.

JdemoHcTpaunu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. IIpy3unep.

ﬂHaF[zaMMHZ «PaCHpGI[GJIeHI/Ie XUMHYCCKUX DJJIEMEHTOB B  HEKHBOM Impupoac»,
((PaCHpeI[eJ'ICHI/Ie XHMHYCSCKHUX 3JIEMEHTOB B KHBOM IIpUpoOaCH.

Tabmuuel u cxemsl: «Ilepuoguueckas Tabiuna XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJbI», «BemectBa B cocraBe OpraHu3mMoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€JIKOBOH MOJEKyIb», «CTpoeHHe MOJEKyJ yrieBofoB», «CTpoeHue MOJIeKyl
mununoBy», «HykienHoBble KUCTOTHIY, «CTpoeHre MOIeKyJbl ATO».

Oo6opynoBanue: XUMUYECKas MOCy1a M 000py10BaHHE.

JlabopaTopHasi pabora «O0HapyXeHHEe OETKOB C TTOMOIIIbIO KAYECTBEHHBIX PEAKIIHII.

JIaﬁopaTopHaﬂ paGOTa «HccnenoBanue HYKJIICHMHOBBIX KHCJIOT, BBIACJICHHBIX U3 KJIICTOK
PA3JIMYHBIX OPraHU3MOB)).

Tema 5. CTpoeHue n PyHKIIUM KJIETKHU

Tunsl KIETOK: dyKapuOTHYecKass U Mpokapuotuueckasi. CTpyKTypHO-(YHKIIMOHATHHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHdecko kieTku. Kierounas cTeHka OakTepuii W apxeil.
OcoOeHHOCTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3aX.

CrpoeHne 1 pyHKIIMOHUPOBAaHUE dyKapuOTHUeCKoH kieTku. [1mazmaTuueckas memOpaHa
(mnazmanemma). CTpykTypa mjasMaThdeckod MeMmOpaHbl. TpaHCHOpPT BelecTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: mNaccuBHBIM (muddys3us, oOnery€éHHas and@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM akTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. Pabora
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIMUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUHOM CTEHKH pacTeHUi, rpuoOoB.

Hurommazma. [uto3zonb. Lutockener. JIBuxkeHune nmroruiazMbl. OpraHousibl KIETKH.
OnHoMeMOpaHHBIE OpraHOWIBI KIETKH: dHAoMIazmaTrndeckas cetb (JI1C), anmapar ['ombmxw,
JM30COMBI, WX CTpOeHHEe W (QYHKIWHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHre TpaHyJISIpHOTO peTuKyiyma. Mexanusm Hanpasnenus 6eakoe 6 OIIC. CunTtes
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
sHAOIUTa3MaTHUeCcKuil peTukynym. CekperopHas (yHkuus anmnapara ['onbmxu. Moougurayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsrii cok. Typrop.

[TomryaBTOHOMHBIE OpPTaHOWABI KIETKH: MHUTOXOHIPHUH, TUIACTHABL [Ipoucxoicoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). Ctpoenue u



GYyHKIMM  MUTOXOHApUA W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCUHTE3UPYIONMUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGUKOIIACTHI  BBICIIUX
pacTeHuil.

HememOpanubie opranoupl kietkn CtpoeHue U QyHKIIMH HEMEMOPAHHBIX OPraHOUIO0B
KJIeTKU.  Pubocomsl. IIpomesicymounvie  gunamenmol.  MUKpopUIaAMEHTBL. AKMuHO8bIE
Mmukpogunamenmol.  MBIIICYHBIE — KJICTKU. AKMUHOBble — KOMNOHEHMbL — HEeMbIULEUHbIX
kaiemok. Mukpotpyoouku. Kierounsnii rieHTp. CTpoeHHE W JBMIKCHHE KTYTHKOB U PECHHYECK.
MukpoTtpy0ouku 1urormiasMel. LleHTpruons. benku, accoyuuposanivie ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopuuvie benxu.

SAnpo. O6on0YKa siapa, XPOMaTHH, KapuoriazmMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHH.
SnepHblii OeMKOBBI MaTpHKC. [IpOoCTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEp(ha3zHOM
aape. Dyxpomamun u 2emepoxpomamut. BenKn XpoMmaTHHa — THCTOHBL. JuHamuxa s0epHOll
obonouku 8 mumo3se. fAoepuwviii mpancnopm.

Knerounsie  BrimroueHus. CpaBHUTENbHAs  XapaKTEPHCTUKA  KIETOK  3YKApHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanuu
[MoptpeTtsl: K.C. MepexkoBckuit, JI. Mapry:uc.
Tabauiel u cxeMmbl: «CTpoeHHE HYKapUOTHYECKON KIETKN», «CTpoeHHe >KUBOTHOMN

KJIETKN», «CTpOoeHHE pacTUTEIbHON KIETKN», «CTpOoeHuEe MUTOXOHApUW», «SAnpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opy/10BaHKEe: CBETOBOM MHUKPOCKOI, MMKpPOIpEnaparbl pPacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlaGoparopHasi pabdora «/3yueHne CTpOCHUS KIETOK Pa3JIUYHbIX OPraHU3MOBY.
IIpakTuueckasi padora «/3yueHne CBONCTB KJIIETOYHOU MEMOPaHBI».

JlaGoparopHas padora «lccrnenoBanue mia3Moin3a 1 AEniIa3MoJin3a B PACTUTEIbHBIX
KJIETKax».

IpakTuyeckasi padora «/3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX).
Tema 6. O0MeH BellecTB U MpeBpallieHHe YHEPTUHU B KJIeTKe

AccuMWISIIIMS U TUCCUMUIIALIMSA — JIB€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BelecTs:
aBTOTPOGHBIN U TeTepoTPoHBIN. YuacTue KUCIopoa B OOMEHHBIX MpoLeccax. JHEPreTHIecKoe
obecnieuenue kieTku: npespaimieHue AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Merabonusma. GepMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M JICHCTBHSL.
Kodepmentsl. OTnnunst GepMEeHTOB OT HEOPraHUYECKUX KaTanu3aTopoB. benku-akTuBaTopsl U
OENKU-UHTUOUTOPBl. 3aBUCUMOCTh CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAKIMHA OT pa3IMyHbIX
(bakTopoB.

[lepBUYHBIII CHUHTE3 OPraHMYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU U
oxkcueenHnvlll  homocunmes y  baxkmepuii. Ceemocodbuparowue nueMeHmvl U  NUSMEHMbL
peaxyuonHoeo yenmpa. Ponb xmopomnactoB B mporecce GoTocuHTe3a. CBeTOBas U TEMHOBAs



dazel. @omoovixanue, Cs, Co- u CAM-muner ¢omocunmesa. IIpoayKTHBHOCTH (HOTOCHHTE3A.
BrusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh (POTOCUHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHUITUPYIOLTHE
OakTepuH, )Kene300aKTepuu, cepoOaKTepHn, BOJOPOIHbIC OaKTepUH. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opranu3mbl. Buapl 6poskenns. [IpomxyKTbl OpoKeHUsT M MX WCHOJIb30BaHNE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
Ooe3HeH.

AdpoOHBIC OpPTraHU3MBI. DTalbl YHEPreTHYEeCKOro oOmeHa. [1oIroTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICIIIEHUE TIIOKO3HI.

buonornveckoe OKUCIEHHE, WM KJICTOYHOE JIbIXaHue. POb MUTOXOHIPHI B MPOIIECCax
OHMOJIOTUYECKOTO OKHCIICHHS. Hukamueckue PEaKIHH. OxucnuTeIIbHOE
bochopunupoBanue. Suepeus membpanHozo 2paduenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymiecTBa  a’poOHOTO IMyTH OOMEHa BEIIECTB TEpe
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO0 0OMEHA.

JleMoHCcTpanuu

Hoprperst: JIxk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «POTOCHHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue gepmeHTay, «XEMOCHUHTE3Y.

OO6opyaoBaH#e: CBETOBOM MUKPOCKOII, 000PYI0BaHUE /ISl TPUTOTOBJICHUS IIOCTOSTHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopuasi padora «/I3yueHne KaTaJUTHUECKOM aKTHUBHOCTU (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopunasi pa6ora «/3ydeHue (EepMEHTAaTUBHOTO paCHICIUICHUS TMEPOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHEHHE TTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlabopaTopHasi pabora «CpaBHEHHE IPOIECCOB OPOKESHUSI U JBIXAHHS.

Tema 7. HacnencrBennasi uHGopManusi M peajiu3anus eé B KieTke

Peakuuu matpuyHoro cuHTesa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKIHUSIX MATPUIHOTO
cuHTe3a. Peanmmzamms HacienacTBeHHOM wWH(opmarnuu. [eHeTWyeckwii KOJ, €ro CBOMCTBA.
Tpanckpuniust — Matpuunblid cuaTe3 PHK. [lpuHIMIBI TpaHCKpUNIIMKU: KOMITJIEMEHTAPHOCTH,
aHTUNAPAJUIETIBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou

knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue tpancnoptsix PHK B GmocunTese Oenka. YcnoBus
ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B 6uocuHTe3e Oenka.



Cogpemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
JYKapHOT. Perynsiuss akTUBHOCTHM TE€HOB Yy mpokapuor. I['mmoreza omepona (@. XKako0,
K. MaHo). Monexynsipuvle mexanusmvl dKcnpeccuu 2enoe y sykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2eHog. Peryisius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KiieTounslii romeocTas.

Bupycel — HexiieTouHble (DOPMBI KU3HHU M 00JMUTaTHBIC Tapa3uThl. CTPOCHHE TIPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yuxn JHK-codepocawux
supycos, PHK-cooepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycnbie 3a0oneBanusi uenoBeka, KWUBOTHBIX, pactenui. CIINJ, COVID-19,
COIIMAIbHBIE U METULIMHCKHUE TPOOJIEMBI.

buoungopmamuka: unmeepayus u anaruz bonrvuux maccueos («bigdatar») cmpyxmypHolx
ouonocuueckux oannvix. Hanomexnonoeuu ¢ 6uonoeuu u meouyune. [lpoepammupyemvle pynkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoHCcTpanuu

[optpetsr: H. K. Konbuos, [. Y. UBaHOBCKUIA.

Tabmuubl  u  cxembl: «buocunres Oenka», «['enetmyeckuii kom», «Bupyco»,
«baktepuodarmy.

IIpakTnueckas padora «Co3iaHue MOJCIIH BUPYCay.
Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knerounslii 1k, ero mepuonabl u peryisuus. Wutepdaza u muto3. OcoOeHHOCTH
npolieccoB, nporekarommx B untepdase. I[loaroroska kierku k nenenuto. Ilpecunrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEepQa3bl.

Marpuunenii  cunres JHK — perumkamms. Ilpuanuner  permmkanmm  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIIAPALIEIBHOCTb. MeXaHusMm
perunkanuu J{THK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN
Ha0Op KJIETKM — KapUOTHUIl. J{MIUIOMIHBIA M rarulouAHbIA Habopbl XpomMocoM. ['omonornynsie
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Z[eJ'IGHI/Ie KJICTKU — MHUTO3. CTa,Z[I/II/I MUTO3a U MPOUCXOAAIINE B HUX MPOUCCCHI. Tunel
MHUTO3a. KapI/IOKI/IHGS " IIATOKWHE3. bronornueckoe 3Ha4eHNE MUTO34.

PCFYHHLII/ISI MUTOTHYCCKOI'O HHUKJIa KIICTKH. HporpaMMpreMaﬁ KJIETOYHas TuOenbp —
alloIITOo3.

Kierounoe spo, XpoMOCOMBI, PyHKIIMOHATbHAS TeHOMUKA. Mexanuzmol npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buoungopmamuvecxkue

MoOoenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu



Tabmuubl u cxembl: «KU3HEHHBIM MUK KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Penmukanus JJHK».

OO6opyoBaHue: CBETOBOM MHUKPOCKOIN, MUKpomnpenapaTsl: « MUTO3 B KJIETKaX KOpEIIKa
JTyKa».

JlaGopaTopHas padora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopuasi pa6ora «Habmoienue MuTo3a B KJIETKaX KOHUMKA KOpPEIIKa Jiyka (Ha
TFOTOBBIX MUKpPOIIpEenapaTax).

Tema 9. Ctpoerne u GyHKIMH OPraHU3MOB

buonornueckoe pa3Hoo6pa3He OpPraHnu3mMoB. O,I[HOKJ'ICTOLIHBIC, KOJIOHHAJIBHBIC,
MHOTI'OKJICTOYHBIC OpTraHHU3MBbI.

OcobenHoctu CTPOCHHUA U KUBHCACATCIbHOCTH OJHOKJICTOYHBIX OPIraHU3MOB. EaKTCpI/II/I,
apxcu, OJHOKJICTOYHBIC FpI/I6LI, OOHOKJICTOYHBIC BOJOPOCIIU, APYIrUC IMPOTHUCTHI. KononmanbHbIe
OpraHru3MbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOIO Opranu3ma. TKaHU, OpraHbl U CUCTEMbI OPIaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAsA, IOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckasi. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pPacHOI0KEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M 4YellOBeKa. THUIBI JKMBOTHBIX TKAaHEW: OIUTEIHAIBHAS,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHas1. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacHoIOKEHUs
TKaHE! B OpraHax >KMUBOTHBIX U YEIOBEKA.

Opranel. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUI. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIMU OpraHOB U CUCTEM OPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrenumit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBUKeHHE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, pPECHHYHOEe. J[BYDKeHHWE MHOTOKJIETOYHBIX pPACTEHUH: TPOMH3MBI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKAa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

IIuranne OpPraHu3MoOB. HOFJ’IOHIGHI/IG BOJBI, YTJICKUCIIOTO ra3da 1 MUHEpPAJIbHBIX BCIICCTB
paCTCHUSMMU. IIuTanue >XUBOTHBIX. BHYTpI/IHOJIOCTHOG U BHYTPUKIICTOYHOC TIHIICBAPCHUC.
IIuTanne MO3BOHOYHBIX >KHBOTHEBIX. OTHeJ'II)I MUIICBAPUTECIIBHOTO TpPAKTa. HI/IHIeBapI/ITeJ'IBHI)Ie
JKCIIC3bI. HI/II_LICBapI/ITeHBHaH CHUCTEMA YCIIOBCKA.

Jpixanue opranu3moB. Jpixanue pacrenuid. J{prxanue >kuBoTHbBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxaTenbHasi MOBEpPXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JIpIxaHwe TO03BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOIMOHHOE YCJIOKHEHUE



CTpOCHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHass CUCTEMa 4YeloBeKa. MexaHu3m
BEHTUJIALUY JEKUX Y ITULl U MIEKONUTAOIUX. Perymsanus npixanus. J[pxarenbHble 00bEMBI.

TpaHcnopT BellecTB y OPraHu3MOB. TpaHCIOPTHBIE CHCTEMbI pacTeHHUH. TpaHcrnopt
BELICCTB y )KUBOTHBIX. KpoBeHOCHAs cucreMa u e€ opransl. KpoBeHOCHas cuctema o3BOHOYHBIX
KUBOTHBIX M 4yenoBeka. Cepjlle, KpOBEHOCHBIE COCYIBI U KpoBb. Kpyrum kpoBooOparieHwus.
OBOJIIOMOHHBIE YCIIO)KHEHHS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranuzMoB. Beinenenue y pacreHuidl. BelieneHue 'y JKMBOTHBIX.
CoxparutenbHble Bakyosau. Opransl Beiienenus. unbTpanus, cekpenns 1 00paTHoe BcacblBaHUE
KaKk MEXaHM3Mbl pabOThl OpraHoB BbiAeneHHs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIICJIUTEIIBHOM cHucTeMaMu. BblgeneHne y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukm.
Crpoenue u pyHkunonupoBanue Heppona. ObpazoBaHrne MOYH y YETIOBEKA.

3amMra y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil u
LUCTBI MPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa naccCUBHOM U
XUMHUYECKOH 3auThl. DUTOHLIMIBIL.

3amura y MHOTOKJIETOUHBIX AKUBOTHBIX. [[OKpOBBI M X IPOU3BO/IHBIE. 3alllUTa OpraHU3Ma
or Oone3Hed. MMmyHHast cuctema uenoBeka. KileTouHbII W TyMOpaJIbHbII HMMYHMTET.
Bpoxa€éHHbIE W TPHOOPETEHHBIM — CrIEM(PUYSCKUH HUMMYHUTET. Teopus KIOHAIBHO-
cenexktuBHoro ummynurera (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PasnpaxxumocTs M peryisnus y OpraHusMoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsauus y pacTeHuil. PocToBble BemiecTBa M HX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHast cuctema u eé
OTJEeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednexc um pednexkropHas nyra. besycrnoBHble u
YCIIOBHBIE Pe(IIEKCHI.

I'yMopanbHass peryiasnus M SHIOKPMHHAs CHCTEMa XUBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3anmMOCBA3b HEpPBHOW U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemoHcTpauuu
[Toptper: U. I1. ITaBnos.

Tabmuibl 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMbl OpraHoB
MTO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOEHHME HACEKOMBIX», «TKaHUW pacTeHHI»,
«KopueBbie cucrembr», «CtpoeHue credis», «CTpoeHHE ITUCTOBOW IUTACTUHKMY», «TKaHU
KUBOTHBIX», «Ckener 4yenoBeka», «llumeBapurensHas cucremay, «KpoBeHOCHasi cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpiaenurensHas cuctemMa», « JHIOKpUHHAA cucTemay, «CTpoeHue MBIIIb, «MMMyHUTETY,
«Kuieynononoctusle», «CxeMa muTaHus pacteHui», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue TuiaHapun», « BHyTpeHHee CTpoeHHEe 0XKIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkm», «HepBHas cucrema




npecMbIkaomuxcs», «HepHasg cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyI0BaHME: CBETOBOM MHKPOCKOI, MUKPOMPENapaThl OJHOKIECTOYHBIX OPTaHU3MOB,
MUKpONpenapaThl TKaHEH, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUA HACEKOMBIX, UTJIOKOKUX, KUBBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUM, TepOapuu pacCTeHHUI pa3HbIX OT/ENOB, BIAXKHBIC MTpenapaThl
JKMBOTHBIX, CKEJIETHI ITO3BOHOYHBIX, KOJJIEKIIMH O€CITI03BOHOYHBIX YKUBOTHBIX, CKEJIET YEJIOBEKA,
000py1I0BaHUE AJI JEMOHCTPALIUY TIOYBEHHOT'O U BO3/yIIHOT'O ITUTAHUS PACTEHUM, pACILCTIIICHUS
Kpaxmaya U OeJIKOB 1o JeicTBUEeM (DEpMEHTOB, 000PYI0BaHUE JIJIsi IGMOHCTPAIIMU OIIBITOB 1O
M3MEPEHHUI0 JKMU3HEHHOM EMKOCTM JIETKMX, MEXaHHM3Ma JbIXaTEJIbHBIX JBUKECHHUMU, MOJIEIU
TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas paboTta «l3yueHue TKaHel pacTEHUI.
JlabopaTopHas padora «/I3ydyeHne TkaHel KUBOTHBIX.
JlaGoparopHas pabdoTa «l3ydyeHne opraHoB LIBETKOBOTO PACTEHUS».
Tema 10. Pa3mHoxeHHMe U pa3BUTHE OPTAHU3MOB

@DopMbl pPa3MHOKEHUS OPIraHU3MOB: Oecrioioe (BKIIoUasi BEreTaTUBHOE) U 110JI0BOE. Bubl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIIAIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[TosnoBoe pasmHoxkeHue. IlomoBele kieTku, wnu ramerel. Meio3. Craauu Mmeiiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonorudeckuii cMpica Meiio3a ¥ MOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiuieBoe paszButhe. ['ameroreHe3 y KuUBOTHBIX. IlosmoBble — kenesbl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Ono10TBOpeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIJIOJJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa O pa3BUTHH
opranusMoB. Mopghozenes — o0na uz anasnvix npoonem smbpuonocuu. Konyenyus mopghozenos u
Mmooenu mopgoeenesa. Ctaauu SMOpHUOTreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). Jpobienue.
Tunsl apoOnenus. [Jemepmunupogannoe u Hedepmunuposannoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MJIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JIMCTKU (TAaCTPYJISLIMS).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JHUCTKOB. B3anMHoe BiusHHE uyacTei
Pa3BHUBAIOIIETOCS 3apO/IbIIIa (IMOpHOHAIBHAS MHAYKIHS ). 3aKiIa/IKa IIaHa CTPOSHHS )KHBOTHOTO
KaK pe3yJibTaT HepapXUUYeCKUX B3aUMOACUCTBUIl reHOB. BinsHue Ha SMOpHOHANbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbll mepuoi. Ilpsmoe u Hempsimoe
pazButue. PasButne ¢ meramopdo30oM y OECMO3BOHOUHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonorunueckoe 3HaueHHE MPSAMOrO U HENPSMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl PEryJIsUUU pOCTa KUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPHOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M 4enoBeka. [lepnonbl OHTOreHesza deroBeKa.
Crapenue U cMepTh Kak OMOJIOrHUECKHUEe MTPOLECCHI.



Pasmuoxenne u pasButue pacreHuid. ['amerodur u crmopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpaszoBaHue cmop B Tmpolecce Meiosa. ['amerorenes y pacTeHMI.
Om1010TBOPEHNE W pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHnu3Mbl PeryJIsiLiuid OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpaunu

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

Tabmuibl U cxembl: «BereratnBHOE pazMHOKEHHE», « TUIIBI OECIIOIOT0 Pa3MHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3zMHOKeHUE 3BriIEHB, «Pa3MHOXEHHE THUIPBIY,
«Meiio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHe SHUEKIETKH U CIEpMaTO30Ua»,
«OcHOBHBIE CTaANU OHTOreHe3ay, «[Ipsmoe u Henpsimoe pazBuTHey, «PazButre MaliCcKoro xKyka,
«Pa3Butne capanum», «Pa3BuTue JSTymKu», «JIBoilHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OAHOIOJBHBIX U JBYJOJBHBIX pacTeHUui», «KU3HEHHBIM LHKII
MOPCKOM KanmycCThl», <« KU3HEHHBIN [TUKI MXa», « KU3HEHHBIN UK MalOPOTHUKAY, « KM3HEHHBIN
LUKJI COCHBI».

OO6opy10BaHKEe: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl AHLIEKJIETOK U CIIEPMAaTO30U 0B,
Mogenb «L{uKIT pa3BUTHS JIATYILIKI.

JlaGoparopHass padora «M3ydyeHue CTpOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

HpaKTI/I'—IECKaﬂ paGOTa «BrIsBIIEHHE IIPU3HAKOB CXOJCTBa 3apom>1mel71 IIO3BOHOYHBIX
JKHUBOTHBIX)).

Jla6opaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITNX PACTCHUIN.

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIEHHsST W pa3BUTHUS TEHETHMKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHeTUkU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TIOHSTHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJICTHHBIC
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTA,
TeTEepPO3UroTa, YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (GeHorun. OCHOBHBIE METOABl TCHETHUKH:
TUOPUAOTOTHYECKHM, TUTOIOTUIECKUI, MOJIEKYISIPHO-TEeHETUIECKHH.

JdemoHcTpauuu

[Moptpetst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Ta6J'II/II_[I)I N CXCMBI. «MCTO}IBI TCHETUKN)), «Cxembl CKpCIIUBAHUA .

JladopaTopHasi padota «/Ipozoduna kak 00BEKT FreHeTHYECKUX UCCIIEOBAHUID.



Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBoeiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpusioB mepBoro nokojenus. [IpaBuno gomuHupoBanus. Bropoil 3akoH Menzaenss — 3aKoH
pacuieruieHus TpU3HaKoB. [{uTonornyeckne oCHOBBI MOHOTHOPUAHOTO CKpeluBaHus. | umoresa
YHCTOTHI IraMeT.

AHanuzupyroniee — ckpemuBaHue.  IIpomexyTouHBIi  XapakTep — HaclleJJOBaHMSL.
Paciieruienue npu3HakoB IIPU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemnBaHue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO
HacJIeI0BaHMsl TPU3HAKOB. [{UToI0rN4YecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CueruieHHOE HacnenoBanue npu3HakoB. Pa6otel T. Moprana. CrienjaeHHoe Hacae10BaHNE
TE€HOB, HAPYIICHUE CICTUICHHUS MEXITy TeHaMH. XpOMOCOMHAs TEOPHsl HACTEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBI MEXaHU3M OIIpeNeNeHus Iona. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbiii moi. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3sHakoB, CLEIIJICHHBIX € IIOJOM.

I'enoTun kak menoctHas cuctema. [lneiloTponusi — MHOXKECTBEHHOE JIEMCTBHUE TEHA.
MHOKEeCTBEHHBI ajuiein3M. B3auMoJelCcTBUE HEAUIEIbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'enernueckuii KOHTPOJIb Pa3BUTUA paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, a TaKXKC
(1)I/I3I/IOJIOFI/IHCCKI/IX mponeccoB, MOBEACHUA U KOTHUTUBHBIX (PyHKHI/If/'I I'eneTnmyeckue MEXaHU3MBI
CI/IM6I/IOF€H638, MCXaHU3MbI BSaHMOHeﬁCTBHH «XO034MH — IapasuT» U «XO034UH — MI/IKp06I/IOM».
I'eHeTHYCCKHE aCIIEKTHI KOHTPOJIA U U3MCHCHUA HaCJ'Ie)ICTBeHHOI\/JI I/IH(l)OpMaHI/II/I B INTOKOJICHUAX
KJICTOK 1 OPIraHU3MOB.

JdemoHcTpauuu

[Moptpetsl: I'. Menaens, T. Mopran.

Tabnuiet u cxembl: «IlepBrlif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH Mennens»,
«AHanmu3upymollee ckpeuiuBanue», «Henonnoe nomunupoBanue», « ClieNIeHHOE HACIEI0BaHUE

IPU3HAKOB Y Ipo30oduibhy, «I'eHeTuka nonay, «Kapuorun yenosekay, «Kapuotun npo3oQuis,
«Kapuorun nrunsn», «MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

O6opyaoBaHue: MOAENH ISl IEMOHCTPAIIMU 3aKOHOB €AMHO00pa3us THOpPUIOB IEPBOTO
MOKOJICHUSI U PACIICIIJICHUSI TPU3HAKOB, MOJEIb I JEMOHCTPAIMHM 3aKOHA HE3aBUCHMOTO
HaCJIEJI0BAHMS MMPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CUEIIJIEHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «Jpo3oduiay.

IIpakTnyeckas padora «M3yueHne pe3yabTaTOB MOHOTUOPHIHOTO CKPEIIUBAHUS Y
JIPO30(UITBD».

IIpakTuueckasi paodora «/3ydyeHne pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD).

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH



B3aunmopeiictBue renotuna u cpeanl npu GopmupoBaHuu (eHotuna. M3MeHYHMBOCTH
IMPU3HAKOB. KauecTBeHnunie u KOJIMYCECTBCHHBIC IIPpU3HAKH. BI/I,Z[BI U3MCHYNBOCTHU.
HEHACJIeJICTBEHHAs] U HACJIEICTBEHHASI.

Monudukarnrontass UsMEeHUUBOCTh. Ponb cpenbl B hopMupoBaHur MoOIubUKAIMOHHON
n3mMeHunBoCcTH. HopMma peakuuu npusHaka. BapuanMOHHBIM psJ M BapualMOHHAs KpuBas
(B. Noranucen). CoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

T'enoTunnueckast u3MeHYUBOCTH. CBONMCTBA T'€HOTHIWYECKOW W3MEHUYMBOCTU. BHUAbI
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KomOuHaTtuBHAs M3MEHYMBOCTh. MeEi03 M MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOMHATUBHOM H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B IIpe/iesiax OJIHOTO BHIA.

MyTtanuoHHas W3MEHYUBOCTb. Buibl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHBIE MYTalMHU. SIIepHBbIE W IUTOIUIA3MATHYECKHUE MYTaIlUU.
ComaTnueckre W TOJOBble MyTauuu. [IpUuuuHBl BO3HUKHOBEHHUS MyTaluuid. MyTareHol M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHMYECKHX
psangoB B HaciencTBeHHoi wu3MeHunBocTd (H.M. BaBmiioB). BHesnepHas HM3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, POJIb SNUCEHEMUYECKUX qbaicmopoe 6 HACIe008aHUU U
usmerHdusocmu qbeHomunuquKux NPU3HAKOE Y OPcaAHUIMOE.

JdemoHcTpaunu
[Moptpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.
Tabmuubl u cxeMbl: «Buasl u3MeHUHBOCTHY», «MonudukannonHas HW3MEHUYHUBOCTHY,

«KoMbOuHaTuBHAst N3BMEHUNUBOCTBY, «Melo3», «OmnonoTBopenue», «I eHernyeckre 3a001eBaHUs
4esoBeKkay, « Buabl mytanuing.

OO6opynoBaHue: )KUBble W TrepOapHble JK3eMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopHasi  padora «/ccienqoBaHne — 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTaiuu y Apo30Guibl (Ha TOTOBBIX MUKPOIIpenapaTax).
Tema 14. I'eHeTUKA YeI0BEKa

Kapuorun uenoeka. MexayHapoaHas IporpamMMa HCCIIEJOBAaHUS T'€HOMa YeIOBEKa.
MeTtoapl M3ydeHUs] TeHETUKU YelloBeKa: TeHeaJIOTHYeCKU, OJIM3HEOBbIH, [IUTOr€HEeTUYECKHIA,
MOMYJISIIIMOHHO-CTaTUCTUUECKUN, MOJIEKyJIspHO-reHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TEHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHNE, B TOM 4Hcie ¢ nomouisto ITIP-
aHanu3a. HacnencreenHble 3a00s1eBaHus 4eI0BeKa. | eHHbIE M XpPOMOCOMHBIE O0JIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHON NpPeapacoyIoKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETHYeCKHUX 3a0o0jieBaHUM YesoBeka. MeauKo-reHeTH4ecKoe
KOHCyJIpTUpOoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOrO Irpy3a». ITUUECKUE aCTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enernueckue (QaxTopbl MOBBILICHHOW YYBCTBUTEIBHOCTH YeIOBEKa K (pu3mueckoMy u
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenbl. I'eHeTmdeckas IpenpacrnoiokeHHOCTh
YeJlIoBeKa K MaTOJIOTUSIM.

JleMoHcTpanuun

TaOJauIbl U CXEMBI: «KapI/IOTI/IH YCJIO0BCKa», «MCTOIH:»I HU3Yy4YCHUA TCHCTUKH YCIOBCKaA»,
«['eneTnueckue 3a00J1€BaHUs YETOBEKAY).

IIpakTnyeckas padora «COCTaBICHUE U aHATIU3 POJOCIOBHONY.
Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanusi M CeJEeKIUs. 3apoKICHUE CEJICKUMM MU JoMecThKanuu. Yuenue H.
. BaBunoBa o lleHTpax NpOMCXOXKJIEHUS U MHOrooOpasus KyJbTypHbIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUM U MOPOJ KUBOTHBIX. COpT, MOpoja, mMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaclencTBeHHOW u3MmeHunBoctu H. W. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOM pabOoTHI.

MeTto/b1 ceneKIMOHHOM paboThl. McKkyccTBEHHBII OTOOP: MACCOBBIM M MHAWBU Ty aJIbHBIMH.
Oranbl KOMOMHAIMOHHON cenekiuu. McnelTaHue mpousBoauTesell mo noromctBy. Otbop mo
TEHOTUITY C IIOMOILBIO OLIEHKU (PEHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboTel. PaguanuoHHblii u
XUMUYECKH MyTareHe3 KaK WCTOYHMK MYyTallMid Yy KYJBTYpPHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBaHUs U MeToA0B pekoMOnHanTHbIX JIHK miia nonyuenus
HCXOJIHOTO MaTepuaa Juisl CEJEeKINN.

[lonyuenne mnonumuonoB. BHyTpuBumoBas rubpuausanus. biauzkopoacTBeHHOE
CKpelIBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Tpeononenue Oecraoaust MEXBHIOBBIX THOpUAOB. JlOCTH)KEHHS CENeKIUM pacTeHu u
KUBOTHBIX. «3€1EHas pesoIoYUsLY.

CoxpaHeHHe U NM3Y4YEHHME T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHMH M UX TUKHUX
poanyel 1 co3/1aHusl HOBBIX COPTOB U THOPUIOB CEIIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHenue u ynpagieHue 2eHemuyecKumi pecypcamil cenbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 8 YENAX VIYUUEHUS CYUWeCmBYIOuWUX U cO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aNUl, Nepedosblx uoel u
NepCcneKmueHbIX MexHOI02UI.

JdemoHcTpauuu

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. JlykpsiHeHko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabauie! 1 cxeMbl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOPa3Hsl KyJIbTYPHBIX PACTCHUIY,
«3aKOH TOMOJIOTHYECKHX pPSJIOB B HACIEACTBEHHOW H3MEHYHMBOCTH», «METOIBI CENEKIIHI,
«Otnanénnas rubpuan3anus», « MyTareaes.




JlabopaTopHas padora «/3ydyeHrne cOpTOB KyJBTYPHBIX PACTEHHUI W MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «M3y4eHure METOIOB CEIIEKIIMA PACTCHUI.
IIpakTnueckas padora «lIpuBuBKa pacTeHun».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTH)KEHUS CEJIEKIMU PACTEHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O IICHTPA)».

Tema 16. BuorexHoJorus 1 CHHTeTH4YecKast 0H0JIOTrH s

OOBEKThI, HCIOJIb3yeMble B OMOTEXHOJOTHHM, — KJIETOYHBIE M TKaHEBbIE KYJBTYpBHI,
MHUKPOOPTaHU3MBI, WX XapaKTEpUCTHKA. TpaguloHHas OWOTEXHOJIOTHS: XJIeOoIeueHue,
HOJy4YeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuures. OOBbEKThI
MHUKPOOHOIOTHYECKUX TeXHONIOTHi. [Ipon3BoACcTBO Oelika, aMHHOKHUCIIOT U BATAMUHOB.

COSI[aHI/IC TEXHOJIOTUN U HHCTPYMCHTOB HCJICHAIIPAaBJICHHOI'O HU3MCHCHUA u
KOHCTPYUPOBAHUA I'CHOMOB C LCJIBIO MMOJTYYCHHA OPraHu3MOB U UX KOMIIOHCHTOB, COACPKAIUX
HC BCTPCYAKOIIUCCS B IIPUPOAC OMOCHHTETHYECKHUE IIyTH.

Knerounass mmxenepus. MeTopl KyJabTyphl KJIETOK M TKaHEH PacTEHHH M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comartudeckuid smOpuoreHes. Vcmomibp3oBaHnue
rarjionoB B CCICKIHUHU paCTeHHﬁ. HOJZylteHlxle MOHOKNOHANbHGbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOJTUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE.
PexoHCTpyKIMST SIMLEKJIETOK M KIOHMPOBAHUE JKMBOTHBIX. MeETON TpaHCIUIAHTAIMH SAEp
KJIETOK. Texnonocuu 0300po6ienus, KyibMueUpoSaHus U MUKPOKIOHATLHO20 PAZMHONCEHUS]
CebCKOXO3AUCTBCHHBIX KyJaemyp.

XpOMOCOMHas U TeHHasi UHXKeHepHsl. FICKyCCTBEHHBIN CUHTE3 F'eHa U KOHCTPYUPOBaHHUE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTUKeHUS U TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEpUU. ODKOJIOTUYECKHE M OTHUYECKHE MPOoOJIeMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uotexnonoruu. [loctrenomuast udposas meauiuna. [LP-auarnoctuka.
MeTa00IOMHBIN aHAIN3, TEHOIEHTPUYECKUN aHATU3 MPOTEOMa YEJIOBEKa JJIsl OIIEHKH COCTOSHUS
€ro 3710poBbs. Vcronbp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTIsL pa3pabOTKU (PyHIAMEHTABHBIX OCHOB MEUIIMHCKUX TEXHOJOTHUM, CO3aHMUS KOMIUIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTUH TPEXMEPHOro OMOMpPUHTHHTA U ckaddONIUHTa AT pelieHus
3a/1a4 MePCOHATU3UPOBAHHON MEUIIUHBI.

Co3manrie BEKTOPHBIX BAKIWH C IIEJIbI0 OOECreYeHuss KOMOMHUPOBAHHOM 3aIUTHl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJISAPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu

Tabnuirsr u cxeMbl: «Jcnoap30BaHue MHKPOOPraHnu3MoOB B MPOMBIINIJICHHOM
IMPOU3BOJACTBEY, «Knerounas HWHXCHCPU, «I'ennas HWHXKCHCPUS.

JlabopaTopHasi pa6ora «/3yueHre 00beKTOB OMOTEXHOIOT .



IIpakTHyeckasi padora «IlonyueHne MOJIOYHOKUCIIBIX TPOTYKTOBY.

Ikckypeusi «bHoTexXHOI0rUs — BayKHEHIIas IPOM3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apo:kieHue U pa3BUTHE IBOJIIOIUOHHBIX IPeICTABJIEHHH B O0M0JI0T UM

OpomonnonHas Teopus U. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS apBUHU3MA. JKU3Hb
Y Hay4dHas nearenbHocTs Y. JlapBuHa.

JBuwkyme cwibl 3BoyOLMM  BuAoB 1o Y. JlapBuHYy (BBICOKass HMHTEHCUBHOCTD
PasMHOXKEHHUs OpPraHU3MOB, HACJIEIACTBEHHAas HM3MEHUYUMBOCTh, OOppOa 3a CyIlIECTBOBaHHUE,
€CTECTBCHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnyeckoit Teopuu 3sommonnu (CTI). HelitpanbHas Teopust 3BOIOLNY.
CoBpeMeHHas HBOJIOIMOHHAS OMOJIOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOIH KapTUHBI MUPA.

JleMoHCcTpanuu

[Moptpetsl: Apucrorens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe,
Y. Hapsun, C. C. YerBepukos, 1. W. llImansraysen, /xx. Xonneitn, /1. K. benses.

Tabnuuel u cxemsl: «Cuctema xuBoil nmpupoasl (o K. JIunuero)», «JlecTHHLIa jKHUBBIX
cyuiects (1o Jlamapky)», «Mexanu3m GOopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHH 1 YKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxoaku Y. Jlapsunay,
«Dopmbl 60pBOBI 32 cymiecTBoBaHUE», «Iloposl romyoeiy, «MHoroobpasue KyabTypHBIX GOpM
KamycTel», «llopoabl JOMaIIHUX KHUBOTHBIX», «(Cxema o00pa3oBaHHs HOBBIX BHJOB (10
Y. JlapBuny)», «CxeMa COOTHOIIEHHUS NBIXKYIIUX CHJI SBOJTIONUN», «OCHOBHBIE IOJOXKEHUS
CUHTETUYECKOU TEOPHUH IBOITIOLIHN.

Tema 2. MUKpPO03BOIIONUSA U €€ Pe3yJIbTAThl

[Momynsmust Kak dleMeHTapHas eAuHuIa SBOMIONUH. COBpeMEHHBIE METOIbl OIEHKU
TEHETUYECKOTO PazHoo0pasus U CTPYKTYphI onyJisiiuid. 3mMenenrne reHooH 1a oMy KakK
AIIEMEHTAapHOE HBOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHueckoro paBHoBecus JIx. Xapau,
B. BaiinGepra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIIOLMU. MyTallMOHHBIN Tpoliecc.
Komb6unarusHast usmeHunBoCTh. peii reHoB — cirydaiiHble HEHANpaBiIeHHbIE U3MEHEHHUS YaCTOT
aiseneil B momynsanusax. Dpdext ocHoBaTens. dpgexm Oymouinounozo zopaviuka. CHudxceHnue
2eHemu4ecKo2o pasHooopasus: npudunsl u cieocmeus. llpossnenue aghghekma Opetigha cenos 6
oonvuwux u  manelx nonyiayusax. Murpanun.  M3onauus  momynsnuii: - reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Oroornueckas (penpoyKTUBHAs).

EctectBenHblii 0TOOp — HampaBisitoluii ¢gaktop 3BoMONUH. DOpMBI €CTECTBEHHOIO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOUIMH, pa3pbiBatomuil (qu3pynTtuBHblif). IloigoBoit oTdop.
BO3HHMKHOBEHNE U 3BOIOLHNS COLMATIBHOTO OBEACHUS )KUBOTHBIX.



[TpucocobaeHHOCTh OPraHM3MOB KaK Pe3yiabTaT MHKPOIBONIONWH. BO3HMKHOBEHHE
npucnocoOaeHnuit y opranu3mMoB. ApoMopho3sl 1 uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
Opranm3moB: Mopdosornyeckue, (QHU3HOIOTHUECKHE, OHOXMMUYECKHE, IOBEJICHYECKHUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpazoBanue Kak pe3yibTaT MHUKPOIBOIIOIHH.
Wzomsiust — kimoueBoil  gaxtop BumooOpazoBanus. Ilytu u cnocoObl BuI000pa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUUECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonauzanus, rudpuausanus). JJIuTeIbHOCTh BOTIOIUOHHBIX TPOILECCOB.

Mexanu3zmbl HOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp 3BOMIONIMOHHOW OWONOTMU B  pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHUs
O6uopa3zHooOpazus. MUKPOIBOMIONUS M KOAIBOJIOLMS MAapasUTOB M HMX X031€B. MeXaHU3Mbl
(GbOopMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu
Hoptpertsr: C. C. YerBepukos, J. Maiip.

TaGnuiel 1 cxembl: «MyTalMOHHAs U3MEHYMBOCTBY, «IloNy sLIMOHHAs CTPYKTYpa BUIaY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepray», «J/IBuKyniyue CHiIbl  3BOJIOLUNY,
«OKoJOTHYeCKass M30JSILMs MONyJsIMiA ceBaHCKOM dopenny», «['eorpaduueckas u30IALUA
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lonmyasnuoHHbIE BOJIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBHUS ecTecTBEHHOro otbopa», «®Popmbl OOpbObI 3a
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3MY, «Kusbie HCKOIIa€MBbIE»,
«IToKpOBUTENIBCTBEHHAs: OKpacka >XHMBOTHBIX», «lIpenynpexnaromas oOKpacka >KUBOTHBIXY,
«®Dusnonoruueckue agantauumn», «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY,
«Kputepun Buna», «Bunel-gBoiiHuku», «CTpykrypa Buaa B npupoae», «CrocoOsl
BUJ000pazoBanus», «l'eorpapmyeckoe BHUJI00Opa3oBaHHME TpEX  BUIOB  JIAHABIIICH»,
«IKOJIOTHYECKOE BHJI000pa3oBaHMe BHMJOB CHHUI, «llomumiouasl pactenmit», «KamyctHo-
peAeuUHbI THOPUI.

ObopynoBanue: repdapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dyuesa IMTHUIl U 3BepeH C
OpUMepaMHu Pa3InYHbIX MPHUCIIOCOONEHHM, yyyena NTUIl U 3Bepeil pa3HbIX BHUJOB, repodapuu
pacTeHuit OIM3KKUX BUI0B, 00Pa30BaBIINXCS PAa3INYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BrisiBJIeHHE N3BMEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JladopaTopunasi padora «IIpucnocobnenuss OpraHu3MOB U HUX  OTHOCHUTENbHAS
11eJIECO00PA3ZHOCTHY.

JlabopaTopHas padora «CpaBHEHHE BUIOB 1O MOP(HOIOTHIECKOMY KPUTEPUIOY.
Tema 3. Makpo3BoJIIOIIUS U €€ pe3yJibTaThl

Metoael  u3ydyeHHs MakpodBosonuu. IlaneoHTonormueckue METOABl  M3YyYEHHUS
sBosronnu. [lepexoaupie GopMbl U PpHUITOreHeTHYECKHUE PSIbl OPTaHNU3MOB.

buoreorpaguueckue meroabl wuzyudeHus sBomonuu. CpaBHeHue ¢iaopsl U (ayHbl
MaTEepHKOB U OCTpOBOB. bruoreorpaduueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.



DOMOpPHUOIOrHYECKUE U CPaBHUTEIbHO-MOP(HOIOTUYECKUE METOIbI U3YUYEHHS SBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl HBOJIIOLMUA OHTOTE€HE3a M TOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
["'omonoruyHbie ¥ aHATOTMYHbIE OpraHbl. PyquMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyIIpHO-
TeHETHYECKUEe, OWOXMMHUYECKME M  MaTeMaTUYeCKUe METOAbl HM3YYCHUS  OBOJIIOIHH.
['omonornynsie rensl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOT€HETUUYECKHX JEPEBHEB.

XpOMOCOMHBIe MyTalll1 U 5BOJIIOHA 'CHOMOB.

O6mme  3akoHOMEpHOCTH  (TIpaBWJIA)  SBOJIOUMH. [lpunyun  cmeHvl  QyHKYuUlL.
HeobpaTumocTs 3BoONMK. ATaniTUBHAS paauaius. HepaBHOMEpHOCTH TEMITOB 3BOJIOIUH.

JleMmoHcTpanumn
[Moptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabnuuel u cxembl: «DUIOTEHETUUECKUN PsIZL JIOMIAN», KAPXEONTEPUKCY», «3BEpO3yOble
suepe», «Crerouedansy, «Punnodurer», «CemMeHHbIe MAanopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «/lpeiid xonTHHEHTOB», «PenukTe», «HawanpHble cTaguu >MOPHOHAIBHOTO
Pa3sBUTHUA MTO3BOHOYHBIX )KUBOTHBIX), «["oMOJIOTHYHEIC M aHAJIOTUYHEIC OopTraHbI», ((PyIII/IMeHTBI)),
«ATaBH3MBI», «XPOMOCOMHBIE HAa0OpHI YEIOBEKa M INUMIIaH3e», «[JaBHbIE HampaBICHUS
ABOJIIOLIUNY, «O0I1IKE 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6ODVI[OB8.HI/IGI KOJUICKIIUH, rep6ap1x11z1, MYJIBIKH HCKOITAa€MbIX OCTATKOB OPraHMU3MOB,
MYJISIKU TOMOJIOTHUYHBIX, AHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB KW aTaBU3MOB, KOJUJICKIIUH
HAaCCKOMBIX.

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

HayuHble rumoTessl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOuWOreHe3 M NaHCIEPMUS.
JloHayuHble TPEICTaBICHMUSI O 3apOXKACHUU JKU3HM (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepkeHue onsitamu ®. Peau, JI. Cnayutannanmy, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTUSI.

OcHOBHBIE ATalbl HeOpraHuueckoi sBostonnu. [lnanerapuas (reosorndyeckast) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BELIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muinepa u I'. FOpu. O6pazoBanue noiauMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W.Onapuna, runoreza mnepBuyHoro OynboHa J[k. XomnjaelHa, reHeTHyeckas THUIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) m rumoreza «mupa PHK» V. T'unbGepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

HUcropus 3emuin m metonpl e€ wu3ydeHus. lckormaemble OpraHWYeCcKHe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHocuTenpHass W aOCOJIOTHAsE  TE€OXPOHOJOTHSL.
['eoxpoHONOrMYecKas mKaaa: S0HbL, IPbl, HEPHOJBI, SITOXH.

HavanpHble sTanel oprannyeckoil sBontonuu. [losBaeHre 1 3BOTIONUS MEPBBIX KIETOK.
Oponronust Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. Ctpomaronutsl. IlpokapuoTel u
3YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOMIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IponcxoxaeHne MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIII
MHOT'OKJICTOYHBIX OPTraHU3MOB.



OcHOBHBIE 3Tambl ABONIONUU BBICIIUX pacTeHui. OCHOBHBIE apoMOpP(O3bl PACTCHUM.
Brixon pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUI U 3aBOeBaHUE UMU cyllId. CeMeHHbIe
pactenus. [IpoucxoxneHne NBETKOBBIX PACTEHUN.

OcHOBHbBIE ATambl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0BbIe
JKUBOTHBIE. JKU3Hb B BOJIEC. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxokienne aMmpuOnil U penTHIINA.
[TpoucxoxaeHne MIICKOMHUTAIUX Hu NTUll. [lpuHnun xmodyeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3Hu HA 3emiie 110 ApaM U EPUOIaM: apXeid, MPOTEPO30H, MaIe030M, ME3030i,
KaifHO30#. O01Ias XapaKTepUCTHUKA KIMMAaTa U Fe0JOTHIecKuX mporeccoB. [losBaeHue u paciseT
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPAaHUSI — 3KOJOIMUECKUE KPU3UCHI mpouutoro. [Ipuuunsl u cieactBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. [Ipobiema
COXpaHeHMsl OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHudeckoro Mupa. IlpuHIuns! Kinaccupukany OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpaunu

[optpetsl: ®. Penu, JI. Cnamnannanu, JI. [Macrep, U. U. MeunukoB, A. W. Onapun,
Jx. Xonpeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmnuibl u cxembl: «Cxema omnbita @. Penn», «Cxema omnbita JI. [Tactepa mo usydenuro
caMo3apoxJieHus ku3Hw», «Cxema ombita C. Mumnepa, I'. FOpu», «3OTtanel Heopranuueckou
ABOJIOIMNY, «I'eoxpoHosiornyeckas mkanay, «HavdaibHble 3Tanbl OPraHUYECKOW SBOIIOLIMNY,
«Cxema 00pa3oBaHUsI DYKapuOT MyTEM cuMOunoreHe3ay, «Cucrema skuBoi mpupoab», «CTpoeHne
BUpyca», «Apomopdossl pactenuity, «PuHHOPUTED, «OTHOKIETOUYHBIE  BOJOPOCIH,
«MHoroknerounsle Bogopocian», «Mxu», «llanopotHukn», «l'om0ceMeHHBIE pacTEHUS,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUDPA», «ApOoMOp(O3bI
KUBOTHBIX», «IIpocteitime», «Kumeunononoctueie», «llnockue yepBu», «HUaeHUCTOHOTHE,
«PwI0BIY, «3eMHOBOAHBIE», «lIpecmbikatomuecs», «Iltunpy, «Mnekonuraromue», «Pa3Butue
J)KU3HA B apXeucKoul spe», «Pa3BuTue *KU3HM B IPOTEPO3OMCKOU dpe», «PazBuTue Xu3HU B
MaJIe030MCKOM dpe», «Pa3BUTHE KU3HHU B ME3030MCKON 3pe», «Pa3BuTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMeHHasi CUCTEMA OPraHUYECKOr0 MUPay.

O6ODVI[OB3.HI/ICZ rep6ap1/11/1 paCTCHI/II\/'I pa3jinuHbIX OTACIOB, KOJUICKOUHU HACCKOMBIX,
BJIAXKHBIC TIIpEraparbl XWBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIMHW HWIIJIOKOXKHX, CKCJICTHI
MMO3BOHOYHBIX JXWBOTHBIX, 4Yydcjia ITHUL U 3Bepe171, KOJUICKIINH OKaMeHeHOCTeﬁ, TTOJIE3HBIX
HCKOIIAaCMbIX, MYJISKHU OPTraHUYCCKUX OCTAaTKOB OPraHU3MOB.

BupryanabHas JadopatopHas padora «MoxenupoBanue onbiToB Musepa—tOpu 1o
M3Y4YeHHNI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoc(eper.

JlaGopaTopHass pa6ora «/3yyeHue u ONHCaHWE MCKOMAEMBbIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.



IIpakTnyeckass padora «/3yyeHne o0coOEHHOCTEW CTPOEHUS PACTEHHHM pa3HbBIX
OTJIETIOBY.

IIpakTnyeckas padora «/3ydenne 0cOOCHHOCTEH CTPOSHUS MO3BOHOYHBIX JKUBOTHBIX).
Tema 5. IlpoucxoxkaeHne 4ejioBeKa — aHTPOIIOTeHe3
Paznensl u 3a1aun aHTpOIIOIOTUKH. METO/1bl aHTPOIOJIOTHUH.

CraHOBJIEHHE NPEACTABICHUN O IPOUCXOXKICHUU 4YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CX0oICTBO 4YCHOBEKA C JKUBOTHBIMH. CHCTEMAaTHYCCKOC IIOJIOKCHUE YCIOBEKA.
CBUIETEIBCTBA CXOJICTBA 4YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBLHO-MOP(]OIOTHUYECKHE,
IMOPHUOJIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHEe, MOBeACHUeCKne. OTIMYus dYeloBeKa OT
JKUBOTHBIX. [IpsAMOX0KI€HHE U KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE T'OJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpoHoreHe3a: OWOJIOTUYECKHE,  COLUAJIbHBIE.
CootHo1ieHre OMOJIOTMYECKUX U COLUMANIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBIE CTaMU aHTpoIIOreHe3a. PanHue yenoBekooOpasHbie 00€3bsHBI (TIPOKOHCYIIHI)
U PaHHHUE MOHTHJIbl — OOLIME MPEAKH YET0BEKOOOPa3HbIX 00€3bsH U JI0eH. ABCTPATONUTEKH —
JIBYHOTHE NpEIKH JiroAe. YenoBek ymenslid, NEepBbIE U3TOTOBJICHUS OpyAMi Tpyna. Uenosek
OPSAMOXOJAIIMIA M MEpBbIi BbIXOJ JtoJeH 3a mpenensl Adpuku. YenoBek reiaenboeprckuii —
o0mmuii IpeoK HeaHIepTaJIbCKOT0 YeJIOBEKa U YEJIOBEKA pa3yMHOro. YenoBek HeaH epTallbCKUI
KaK BHJ JIOJCH XOJOIHOrO KIMMara. YesloBeKk pa3yMHBIH COBPEMEHHOIO THUIIA, JIEHUCOBCKUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMMKa.

DBONIOIUS COBPEMEHHOI'O 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYJSLMIX YeTOBEKa.
MyTanuoHHbIi nporece U nonuMopdusM. IlonynsuroHHbIe BOJIHEL, Apeid reHoB, Murpaus u
«3(pexT ocHOoBaTENA» B MOMYJIALNIX COBPEMEHHOTIO YEJIOBEKA.

Yenoseueckue pacwl. [lonstre o pace. bonbiiue pacel: eBporneougHast (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMIHAsL (a3UMaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHHsl 4YeloBeKa 1Mo IuiaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YelloBeKa K pa3HbIM yCIOBUSAM OKpY KaroIen
cpensl. Bnusiaue reorpaduyeckoil cpensl u apedda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
YyeJloBeKa.

MexauciumnianHapable  MeToAbl B (U3WYecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTHUS M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJISLHUM.
buocouuanpHple  WccrneoBaHMA ~— OPUPOJABI  YenoBeka.  VccrmegoBaHMe — KOJBOJIOLUHU
OMOJIOTUYECKOTO U COLMATBHOTO B YETIOBEKE.

JdemoHcTpauuu
[optpetst: Y. Jdapsun, JI. JIuku, A. A. Porunckuit, M. M. I'epacumos.
Tabmumbl U cxeMbl: «MeToabl  aHTpomoJioTun», «['OJIOBHOM MO3Tr  YeloBEKay,

((qu'IOBeKOO6p8.3HBIC O663B$IHLI», «CKeleT 4eloBeKa U CKEJCT HIMMITIaH3E», ((PYILI/IMCHTBI nu
aTaBHU3MBbD», «I[BI/I)KyH_[I/Ie CHUJIBI  aHTPOIIOICHE3a», ((9BOJ’IIOHI/IOHH06 APEBO  YCJIOBCKa»,




«ABCTpaJIONUTEK», «YHemoBeKk yMenbli», «HenoBek mpsaMoXoasiuiny, «J{eHUCOBCKUN 4eT0BEK»
«Heangepraneupy», «KpomanboH1b», «IIpenku yenoBeka», «ITambl IBOJIOLUU YEIOBEKAY,
«Pacbl uenoBekay.

O0opyioBaHue: MYJISDKA OKaMEHEIIOCTEH, MPEIMETOB MaTEPUAIBHOMN KYJIBTYPHI IIPEIKOB
4enoBeKa, penpoaykiuu (Gororpadun) KapTuH ¢ MUDOTOTHISCKUMH U OUOJIEHCKUMU CIOKETaMU
MPOMCXOXKICHUST YeloBeKa, (oTorpaguu HaxOJOK HMCKOMAEMBbIX OCTAaTKOB YEJIOBEKA, CKEIIET
YeNoBeKa, MOJIETh Yeperna 4YelOoBeKa W deperna MIMMITaH3e€, MOJIENbh KUCTH YeJIOBeKa U KHCTH
HIMMITAH3€, MOJICIIH TOPCA MIPEKOB YeJIOBEKa.

JlabopaTopHasi paodora «/3ydyeHrne OCOOCHHOCTEH CTPOCHHS CKeJleTa 4YeJIOBEKa,
CBA3aHHBIX C MPAMOXOKIACHHUCM.

IIpakTnyeckas padora «/3yyeHre S3KOJIOrHYECKUX alanTaliid YeJI0BEKa.

Tema 6. OJkojormsi — Hayka O B3aUMOOTHOLIEHHSIX OPraHU3MOB U
HA/IOPraHUu3MEeHHBIX CUCTEM C OKPYKAIOUIel cpeaoi

3apoxaeHue © pa3BuTue HdKosoruu B Tpyaax A. ['ymOGombara, K. @. Pynpe, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agaum skonoruu. CBsizb
AKOJIOTHU C APYTUMH HayKaMH.

Mertoab! 3kosnoruu. IloneBsle HaOMOAEHUS. DKCIEPUMEHTBI B 3KOJOIMU: IPUPOIHBIE U
naboparopHble. MoenupoBaHyue B 3KOJ0TUU. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMH,
PETrHOHANbHBIN U TI100aabHbBIH.

3HAYEHUE DKOJOTMYECKUX 3HAHMU Ul YEJIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBAa CBS3€H YEJIOBEUECTBA C MNpUpOonoH. POpMHUpPOBAHME DKOJOTUYECKOM KYJIBTYphl M
HKOJIOTUYECKON I'PAMOTHOCTH HACEIICHHUS.

JdemoHcTpauuu

Hoptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeseproB, 3. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabauiet u cxembl: «Pazaensl skonorum», «MeToabl skoIoruny, «Cxema MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlaGopaTropHas paboTa «/3yuyeHne MeTo10B IKOJOTHUYECKUX UCCIECTOBAHUI.
Tema 7. Opranu3msl U cpea o0UTAHUS

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM HX JeictBus. Kiaccudukarms
HKOJIOTUYECKUX  (akTopoB:  abMOTHYecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JAEUCTBUs dKosorudeckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
1O. JInOux). TonepanTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunornyeckue paktopbl. CBET Kak 3Kojorudeckuii gpakrop. JlelicTBue pa3HbIX yU4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.



Temneparypa kak skosormueckuii ¢akrop. [leficTBue TemriepaTypbl Ha OPTaHHU3MBI.
[ToMKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE I CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorndeckuid daxtop. IlpucnocoOnenuss pacTteHuil K MOJAepKaHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoGnenus
JKUBOTHBIX K U3MEHEHHIO BOJHOIO PEXUMa.

Cpenbl oOuTaHMsI OpPraHUW3MOB: BOJHAs, HA3€MHO-BO3/YLIHAas, [OYBEHHAs, INyOMHHas
HOJNOYBEHHAs, BHYTPHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTU cpel OOuTaHUs
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue purmsl. BHemnne u BHyTpeHHME pUTMBbL. CyTOYHBIE M TOIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHNU3MOB K CE30HHBIM U3MEHEHUSAM yCIOBUH JKU3HMU.

XKuznennsie Gpopmbl oprann3mMoB. [lonstue o xuzHeHHoOH (opme. JXKusHeHHBIE (OPMBI
pacTeHUil: JepeBbsi, KYCTapHUKU, KYCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJECTHHE TpPAaBBI
Kuznennsle (GOpPMBI IKUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OCcOOEHHOCTH
CTpOEHHS U 00pa3a KHU3HH.

buornueckne dakropel. Buasl OMOTMYECKMX  B3aUMOJCHCTBUN: KOHKYPCHIIUS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, Koomeparus, MyTyalIn3M, KOMMEHCATU3M
(KBapTUPaAHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, padbpuyeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJCHCTBUN JUISI CYIIECTBOBAHHUS
OpPraHu3MOB B cpejie oouTanus. [I[pHHIMT KOHKYPEHTHOTO UCKITFOUCHHUSI.

JdemoHcTpaunu

Tabnuiel u cxembl: «dkojgorudeckue (GpakTopel», «CBETOBOM CIEKTPY, «IKOIOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeNI0KpOBHBIE JKNBOTHBIEY, «XO0JIOHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOrMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHHble GopMbl pacTeHU», « Ku3HeHHbIE (POPMBI JKUBOTHBIX),
«OKOCHCTEMA HIMPOKOIMCTBEHHOIO Jeca», «JKOochcTeMa XBOHHOro yecay, «llemm nuranus»,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «Kommencanusmy».

Ob6opynoBaHue: repbapu pacTeHUl M >KUBOTHBIX, HPUCHOCOOJEHHBIX K BIUSHHIO
pa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHust, rep0apuu U KOJUIEKIIMU TETIJION00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMUNBBIX PACTEHHH,
yyyerga MNTUI M 3Beped, repOapuu pacTeHWi, OTHOCIIIUXCA K TUrpopuTtam, Kcepoputam,
Me30¢puTaM, KOMHaTHbIE paCTEHUS JAHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenmax, TrepbapuM M KOJUIEKUMH pACTEHHMH M JKMBOTHBIX, OOJagaroluX 4YepTaMu
MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKU3HMU, repOapuu U KOJUIEKIUU
pacTeHU M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJUIEKIIMH KUBOTHBIX, YYaCTBYIOLIUX B
Pa3INYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopnasi paboTa «BrisiBneHre npucnocobIeHnii OpraHu3MoB K BIUSHUIO CBETAY.

JlabopaTopHasi pa6ora «BpisiBIeHHEe NPUCTOCOOICHUI OPraHU3MOB K  BIIHSIHUIO
TEeMITEpaTypPhD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pPACTCHUU W3 Pa3HBIX MECT
oOUTaHUAY.



Tema 8. DkoJ10rusi BUAOB M MOMYJISIIIUIA

DKOJOTHYECKHe XapaKTepUCTUKH momysiuu. [lomymnsmus kak Ouosornyeckasi cucreMa.
Posib HeomHOpOAHOCTH Ccpenbl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIIOTHH BUAOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U IOJOBas CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHSL.

DKojoruyeckas CTpykrypa nonyiasiuud. OUeHKa YMCICHHOCTH Momnyssiuud. JluHamuka
MOMYJISUUN U €€ perysisiuusa. buoThueckuil moTeHuran nonyisiuud. MoaenupoBaHue TUMHAMUKA
nonyisiuuu. KpuBble pocta 4YuciaeHHOCTH mnonyssiuud. KpuBble BbDKMBaHMS. Perynsuus
YUCIICHHOCTH TIOMYJISIIIUNA: POJb (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTterud BUnoB (r- u K-ctparerun).

[lonsTe 00 HsKosornyeckol Humie Bujga. Mectoobutanue. MHOroMepHass MOJEIb
skosiornyeckot Humu k.M. Xarunncona. Pazmepsl skosorndeckoid Humu. [loreHnuansHuas u
peau30BaHHAs HUILLIH.

BI/II[ KaxKk Cucrema HOHy.]'ISIIII/If/'I. ApeaJII)I BUJOB. BI/II[I)I U HUX KHU3HCHHBIC CTPATCIrUU.
DKOIOrnYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIPAalUd JKUBOTHBIX. bHoOjOrmueckue HHBa3UU
4y’KEpOJHBIX BUJOB.

JleMoHCcTpanuu

Iloprpert: Ix. N. XaTunHCOH.

TabauIre! ¥ cXeMbl: « DKOIOTUYECKUE XapaKTePUCTUKHU MOMYAIum», «[IpocTpancTBenHas
CTpyKTypa mnonyusiun», «Bo3pactHple mnupamMuasl momysisiun», «CKOpPOCTh 3aceieHus

MOBEPXHOCTU 3€MJIM Pa3IU4YHBIMU OpraHuzmammu», «Mojenb skosorndecko Humm Jx.
M. XatumHcoHay.

O6opynoBanue: repOapuu pacTeHU, KOIIEKINN )KUBOTHBIX.

JladopaTopnasi pa6ora «IIpucmocoOneHus ceMsH pacTeHUN K PacCeICHUIO.
Tema 9. Jkos10rus cO001IECTB. IKOJOTHUECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXAy OpraHu3Mamu B
OuoreHo3e.

Okocucrema Kak oOTkpeiTas cuctema (A. Jx. Tencnan). DyHKIMOHAJIBHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHThl, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOoBHH.
Tpoduueckue nenu u cetu. Abuorndyeckue O10Ku dkocucTeM. [10UBBI U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE ITOKa3aTeNN YKOCHCTEMBI. briomacca 1 mpoIyKIust. DKOJIOTHYECKUE TUPAMUJIBI
yucesl, OnomMacchl U SHEPTUH.

Junamuxa 9KOCUCEM. Kamacmpoguueckue nepecmpouKu.
@nykmyayuu. HanpaBlieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIECTB — Cykileccud. [lepBuuHbIe U



BTOpPUYHBIE CYKIIECCHM M UX NPUYUHBL. AHTPOINOIeHHbIE BO3JEHCTBUS Ha CYKIIECCHU.
KnumakcHoe coobmectBo. bropa3zHooOpasue u MOJHOTAa KPYyroBOPOTa BEMIECTB — OCHOBA
YCTOWYMBOCTU COOOILIECTB.

[TpupoHbIE IKOCUCTEMBI. DKOCUCmEMbl 036D U peK. DKocucmemvl MOpell U OKeaHOs.
IKocucmemvl myHOp, 1€co8, cmenetl, NyCMmulHb.

AHTpPOIIOT€HHbIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wMexny
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckas ¢iopa u dayna.
CunanTponu3anus TOpoAckoi  ¢dayHel. buomormueckoe W XO34HCTBEHHOE 3HAYEHUE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aWMOJICUCTBUN  OpraHU3MOB B
aKocucTteMax. Poib  kackaonoco s¢hghexkma u  6u006-30upukamopos (Kirouesvlx 6udos) 6
@yukyuonuposanuu sxocucmenm. IlepeHoC YHEPTUN 1 BEIIECTB MEXTY CMEKHBIMH 3KOCUCTEMaMH.
Y CTOMUMBOCTE  OpPraHU3MOB, TMOMYJIAUA W OKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBUM.

Mexanuszmvr  6030eticmeus 3a2p}l3H€HuL7 PA3HbIX  Munoe Ha Cy60p2€lHu3M€HHOM,
OpP2AHUSMEHHOM, NONYJIAYUOHHOM U OKOCUCMEMHOM  VPOBHAX, OCHOBbl JKOJOCUHUECKO2O
HOPMUPOBAHUA AHMPONOCERHO20 68030eliCmeus.. MCTOIIOJIOFI/ISI MOHHUTOpHHTI'a €CTCCTBCHHBLIX M
AHTPOIIOI'CHHBIX SKOCUCTCM.

JdemoHcTpaunu
Hoptpert: A. Ix. Tencnu.

Tabauie! u cxembl: «CTpykTypa OMOLIEHO03a», « IKOCHCTEMA IIIUPOKOIUCTBEHHOTO JIECay,
«IJKocUCTeEMa XBOWHOTO Jiecay, «DyHKIMOHAJIBHBIE TPyNIbl OPraHU3MOB B OJKOCHUCTEMEY,
«KpyroBopor BemectB B 9dkocucteme», «llemum mnwmTaHus (macTOWIIHAS, ETPUTHAs)»,
«OKoJoruuecKas MupamMuaa Yucen», « IKoJIornyeckas nupamuia OnomMaccel», « IKOJI0THUecKas
nupamujia sHepruny», «OdpazoBanue Oosota», «[lepBuunas cykueccus», « BocctanoBnenue neca
IocJie moxapa», « JKocucrema o3epa», «ArpoueHos», «KpyroBopor BeLECTB U IOTOK 3HEPTUHU B
arporieHoze», «IIpumepsl ypboakocuctem».

O6opynoBanue: repOapuy pacTeHUM, KOMIEKIIMA HACEKOMBIX, yyuyeia NTHUI] U 3BEpei,
repOapuu KyJbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTHueckasi padora «/3yuenue u onrcanue ypoOIKOCUCTEMBD».

JlabopaTopHas padora «/3yuenne pasHooOpa3us MEIKUX MTOYBEHHBIX WICHHCTOHOTHX B
Pa3HBIX YKOCUCTEMAX).

IKCKypens «IKCKypcHsl B TUIIHYHBIA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKYpCHsl «IKCKYpCHsI B arpo3KOCUCTEMY (Ha MOJIE UM B TEIJIMYHOE XO35HUCTBO)».

Tema 10. buocdepa — rnodabHas IKoCHCTEMA



buocdepa — obmierraneTaprast 06os0uka 3emMiid, TA€ CYIIECTBYET WJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTne npeacrasnenuii o buochepe B Tpyaax 3. 3rocca. Yuenue B. W. Bepuaackoro o
ouocdepe. Obaactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hocepsl U ero GyHKITHH.

3aKOHOMEPHOCTHU cyiecTBoBaHus 6uocheprsl. OcobeHHOCTH OMochephl Kak rio0aabHOM
sKocucTeMbl. J[MHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoOXMMHUYECKHE ITUKIIBI (yTiIepoia, a30Ta). PUTMUYHOCTH siBieHUI B Onochepe.

3onanbHOCTh Ouochepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TyHJIpa, XBOWHBIE
jeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MMYCTHIHU, TPOIUYECKHE Jieca,
BBICOKOTOphs. KiiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIH.

Ctpykrypa u (QYHKIUS JKHBBIX CHCTEM, OIIEHKA HMX PECYpPCHOTO TIOTEHIHANIa |
OuochepHBIX QYHKIIHA.

JleMoHCcTpanuu

[Moptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabauiet u cxemsl: «I'eocepst 3emnmn», «Kpyrosopot azora B mpupoae», «Kpyrosopor
yriepoaa B npupoae», «Kpyrosopor kucioposaa B npupone», «Kpyropopor Boabl B IpUPOIEY,

«OcHOBHBIE OMOMBI cymny, «KimmMatudeckue nosica 3emimn», « TyHapay, «Taiiray, « CMenaHHbIN
necy, «lllupokonucTBeHHbIN Jecy, «Crenby, «CaBanHay, «IlycTbiHsgy, « TponMdecKkuil gecy.

Ob6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kamomas cpeaa

DKOJOTHYECKHe KPHU3UChl M HMX MpUYMHBL. Bo3zaeiicTBue uenoBeka Ha Ouochepy.
3arpsi3HEHUE BO3YIIHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOIHOM cpebl. OXpaHa BOTHBIX
pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kaumara.

AHTpPOIIOTEHHOE BO3JEHCTBHE HA PACTUTENBHBIM M JKUBOTHBIML Mup. OxpaHa
PaCTUTENBLHOTO U UBOTHOTO MHUpa. OCHOBHbBIE MPUHIMIIBI OXpaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansemslie npuponnsie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
HapKH.

OcHOBHbBIE TPUHLUIIBI YCTOMUYMBOTO pa3BUTHUS YeJIOBEYECTBA U NMPHUPO bl PalmoHanbsHoe
PUPOIONOIL30BAaHUE M COXpaHEHHE OHOJOoru4eckoro paszHooOpazus 3emnn. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
N €TI0 BEPOATHBIC ITOCTICACTBUA.

PazButue METOJIOB MOHUTOPUHTA pa3BUTHS OTIACHBIX TEXHOTCHHBIX
npoueccos. CucmemHule UCC1e006aHUs. nepexooa K pecypcocbepezarouyetl u
KOHKYPEeHMOCnocobHotl  3Hepeemuke. buonocuueckoe  pasnoobpasue  u  b6uopecypcewi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecneyusaowjue O0OCMyn K ungopmayuu no
COCMOSIHUIO OMOENIbHBIX 81008 U IKOcucmem. OCHOBbL IKOpeadbUIumayuu IKoOCUcmem u cnocooos
00pbobI ¢ bUONoBpedcoenuamu. PexoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.



JleMoHcTpanumn

Tabauiel W cxembl: «3arps3HeHre  aTMocdepbl», «3arpsi3HEHUuE TUAPochEpb,
«3arpsi3HeHue 1nouBbl», «IlapaukoBsIii 3 dexr», «Ocobo oxpaHseMble IPUPOTHBIC TEPPUTOPUNY,
«Mogenu ynpasiasieMoro Mupay.

O6opynoBanue: oTorpaduu oxXpaHsieMbIX pacTeHHUH W )KUBOTHBIX KpacHoit kauru Poccutickoi
®enepaunn, KpacHol KHUTH pErHOHA.

YUYET PABOYEM TPOI'PAMMBI BOCITUTAHU S

-YCTaHOBJICHUE JIOBEPUTENILHBIX OTHOLICHUHA MEXKIy MNEeIarorudeckuM pabOTHUKOM U
00y4JaroIuMuUcs, ClOCOOCTBYIONIMX MO3UTUBHOMY BOCHPHUATHIO 00yUYarOUMMUCS TpeOOBaHUM U
npoch0 Me1arornyeckoro paboTHUKA, MPUBICYCHUIO MX BHUMAHUS K 00CYK/IaeMO Ha ypOKe
uH(pOpMalliK, aKTUBU3ALMM T103HABATEIBHOW JESATENbHOCTH;, - MOOYXKIACHHE OO0YyYaroluxcs
coOrofaTh Ha ypoKe OOMICTIPUHSATHIC HOPMBI IOBEICHHS, MpaBWiIa OOMIEHUS CO CTapIIUMU
(memarornyeckMMu paOOTHUKAMH) W CBEPCTHUKAMH (OOYYaIOIUMHMCS), TMPUHIUIB YIeOHOU
JTVCIUTUTMHBL ¥ CAaMOOPTAaHU3aINK; - MPUBJICYCHHE BHUMAHUS OOyYarOMIUXCS K LEHHOCTHOMY
ACTIeKTy HM3yYaeMbIX Ha ypOKax SIBJICHHM, opraHusanus ux paboThl ¢ MOITy4aeMoOl Ha ypoke
COLMAIBHO 3HAUYMMOW HWHpOpManMedl — WHUIUHPOBAHHUE €€ OOCYXKIEHHS, BBICKA3bIBAHUS
00y4JaroIMMHUCS CBOETO MHEHHUs IO €€ TMOBOAY, BBIPAOOTKM CBOETO K HEW OTHOILIEHUS; -
UCTIOJI30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COZepKaHUs Y4eOHOro mpeaMmera depes
JEMOHCTpAlMIO  O0yYarolUMcS MPUMEPOB OTBETCTBEHHOIO, T'PaKJAHCKOTO IOBEACHHUS,
MIPOSIBIICHUST YEJIOBEKOJIIOOMS U T0OPOCEPACUHOCTH, Yepe3 MOAOO0P COOTBETCTBYIOIIUX TEKCTOB
JUISL YTEHUS, 3a7ad Juid pEIICHHUs, MPOOJEMHBIX CUTyallMi IJIsi OOCY>KIACHHsS B KJacce;
NPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (OPM PaOOTHI C OO0YYAIOIIUMHUCS: WHTEIUICKTYaTIbHBIX
UTp, CTUMYJIHPYIOIIMX MTO3HABATEIbHYIO0 MOTUBAIIMIO O0YYaAIOUTUXCS; TUCKYCCHM, KOTOPBIE 1al0T
00yJaromuMcsi BO3MOKHOCTB MPHOOPECTH OMBIT BECHHUSI KOHCTPYKTUBHOTO JTMAJIOTA; TPYIIIOBOM
paboTsl unu paboThl B Tapax, KOTOPbIE y4aT KOMAaHIHON padoTe M B3aMMOACHCTBUIO C JPYTHUMHU
JIETbMU; - BKIIFOUEHHE B YPOK HTPOBBIX MPOIIEIYDP, KOTOPBIE TOMOTAIOT MOJIEPKaTh MOTHBAIIHIO
00y4aromuXxcsl K MOJYyYSHUIO 3HAHUN, HaJTaKWBAHUIO MTO3UTHUBHBIX MEKITHUYHOCTHBIX OTHOIIICHUN
B KJlacce, IMOMOTAIOT YCTAHOBIICHUIO IOOpPOKENaTeNIbHOW aTMOC(epbl BO BpeMsl YpOKa; -
opraHmu3zanus 1epcTBa MOTHBHUPOBAHHBIX U OPYAUPOBAHHBIX OOydaroOlUXcs Haa HX
HEYCIEBAOIINMH OTHOKIACCHUKAMH, JIAI0IIETO UM COIMAIbHO 3HAYUMBIH OTIBIT COTPYIHHYECTBA
¥ B3aUMHOM TOMOIIM; - WHUIIMUPOBAHME W TOJAJIEPKKA HCCIENOBATENbCKON AESITeTbHOCTH
00yJaromuxcst B paMKax peain3allii MU WHAWBHUIYATbHBIX U TPYIIOBBIX HCCIEI0BATEIbCKIX
MPOEKTOB, YTO JAacCT OOYYaroIIMMCS BO3MOXXHOCTh MPUOOPECTH HAaBBIKA CaMOCTOSITEIBHOTO
pelIeHNsT TEOpPEeTHUYECKON MpoOieMbl, I€HEepUpPOBaHUS M OQOPMIIEHHUS COOCTBEHHBIX WIEH,
YBOXHUTEIHLHOTO OTHOIICHHUS K UyKUM HJIesIM, 0(DOPMIICHHBIM B pa00Tax IPYTHX UCCIEI0BaTENEH,
HaBBIK ITyOJMYHOTO BBICTYTUICHHS TTEPE]] Ay UTOPUEH, apryMEHTHPOBAHHS U OTCTAaUBAHHS CBOCH
TOUYKH 3PEHUSL.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Neo  HammenoBanue paznenoB u TeM KonmdecTBo DieKTpoHHBIE (IIUPPOBHIE) Yyer
n/m MpOrpaMMBbI 4acoB  00pa3zoBaTeNbHBIE peCypChl  paboueit
Bcero IIpOrpaMMBI
BOCITUTAHUS
1 buonorus xak Hayka 1
JKuBbIe cUCTEMBI U UX U3yUYEHHE 2

3 buomorus xietku 2



Ne HaumenoBanwue pa3nenoB U TeM KonudecTBo DneKTpoHHBIC (THPPOBBIC)

/T MPOTpaMMBbI
4 Xumuyeckasi OpraHu3anus
KIJIETKH
5 Crpoenne U QyHKIUHN KICTKU

6 OOMEH BELLECTB U
[IpeBpaIlcHHE YHEPTUU B KIIETKE

7 Hacnencreennas nndopmanus
U peann3anus €€ B KIIETKE

8 JKM3HEHHBIN TUKIT KIETKH

9 Crpoenue u pyHKIUH
OpraHHU3MOB

10  Pa3mHOXEeHUE U pa3BUTUE
OpPraHHU3MOB

11  T'eneruka — Hayka o
HACJIEICTBEHHOCTH U
HU3MCHYUBOCTU OPraHN3MOB

12 3akoHOMeEpHOCTHU
HacCJIeICTBEHHOCTH

13 3akoHOMEpHOCTH
W3MEHYHBOCTH

14  T'eneruka uenoBeka
15  Cenekuust OpraHu3MoB

16 bBuorexHOJIOTHSA U
CUHTETHYECKAS OMOJIOTHS

17  PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

11 KUIIACC

Ne HanmenoBanue pa3nenoB u TeMm
n/n IIPOrpamMMbl

1 BapoxaecHue U pa3BUTHE
OBOJIFOI[MOHHBIX MTPEICTABICHHIA
B OmoJyioruu

2 MukposBoronus u eé
pe3yNbTaThI

3 MakposBoironus u eé
pe3yIbTATHI

4 TIpoucxokIeHHE U pa3BUTHE
YKU3HU Ha 3emiie

5 IIpoucxoxaeHue yenoBeKa —
aHTPOIIOTeHE3

KomnuectBo

yacoB  00pazoBaTelbHbBIE PECYPCHI

Bcero

VYuer
paboueit

IIPOrpaMMBbI

BOCIIUTaHUA

10

17

10

102

DneKkTpoHHEIE (MU POBEHIE)

4acoB 00pa3oBaTeNIbHbIC PECYPCHI

Bcero

4

14

15

10

VYuer
paboueii
MPOIrpaMMBI
BOCIIUTAaHUS



No
n/n

10

11
12

HanmenoBanue pazienos u Tem
MPOrPaMMbI

DKOJIOTHSl — HayKa O
B3aMMOOTHOIICHUSIX OPIaHU3MOB
Y HAJJOPTaHU3MEHHBIX CUCTEM C
OKpYXaroIlei cpeaou

Opraau3Mebl U cpesia 0OUTaHHS
DKOJIOTHS BUJIOB U MOIYJISLIMI

DKOIOrus COOOLLECTB.
DKOJIOTUYECKUE CUCTEMBI

Buocdepa — rnobanpHas
9KOCHCTEMA

YenoBek U OKpy’Karolas cpeaa
PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

KomnuectBo
JacoB

Bcero

3

12

102

DnexTpoHHbIe (TUPPOBHIC)
00Opa3oBaTebHbBIC PECYPChI

VYyer
paboueii
MPOTPaMMBI
BOCIIUTAHUS



