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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo ywyeOHOMy mpeamery "buosnorus"  Ha ypOBHE CpEIHEro OOILIEro
oOpa3oBanusi pa3padorana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpaszoBanun B Poccuiickoit @eneparuny, @I'OC COO, Konuenmuu npenogaBaHus y4eOHOTO
npeaMmeTa « bHoyorus» 1 OCHOBHBIX TIOJIOKEHUH (penepanbHOi pabodeii mporpaMMbl BOCITUTAHHUS.

VYuebnsrit mpeamet «buonorusy yriayonénnoro yposs uydenus (10—11 kmaccsr) sBisieTcst
OJIHUM M3 KOMIIOHEHTOB MpenMeTHOM obnactu «EcTtecTBeHHO-HayuHble peaMeTsh». CoraacHo
nonoxeHusMm ®I'OC COO npodwibHble y4eOHBIE MPEAMETHI, W3ydaeMble Ha YIIIyOJIEHHOM
YpOBHE, SIBISIOTCS criocoOoMm muddepeHnuanuu oOydeHHUs Ha YPOBHE CpPETHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cperHuM Tpo(ecCHOHANBHBIM W BBICIIMM oOpa3oBaHueM. M3yueHuwe mnpeamera
«buonorus» OpuEHTHPOBAHO HA MPUOPUTETHOE pelIeHrne 00pa30BaTEebHbBIX, BOCIUTATEIbHBIX U
pa3BHUBAIOMIMX 3a/a4, CBA3AHHBIX C MpodopHeHTauueld O0y4aromMXcs U CTHUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIacTH HAy4YHOTO 3HAHHS, CBSI3aHHOTO C OHMOJIOTHEH, MEIUITUHOM,
3KOJIOTUEH, TICUXOJOTHEN, CHOPTOM HJIM BOEHHBIM JIE€JIOM.

[Iporpamma o yue6HOMY mpeamety "buonmorus" maét mpeacTaBieHre O LETU W 3aj1adax
u3ydeHus yueoHoro npeamera «buonorusy Ha yriryOiaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE COAEp)KAaHUE, €ro CTPYKTYPHPOBAHHE IO pa3/einaM M TeMaM,
pacrpenienienue 1o KjiaccaM, peKOMEHIYeT MOC/Ie0BaTEIbHOCTh U3YUYEHHUs Y4eOHOr0 MaTepHrania
C Y4Y€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OHMONOTHMW peanvu30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C HW3y4YeHHWEeM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWS,
Onarojaps 4yemy MpocMaTpUBAaeTCsl HAMPABICHHOCTh Ha MOCIEAYIOIIee Pa3BUTHE OHOIOTHUYECKUX
3HaHUW, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOr0 MBIIIJICHHs], MPEACTaBIEHUH O 370pOBOM 00pa3ze >KU3HM, Ha BOCIHTAHUE
OepeKHOr0 OTHOIICHHUS K OKpY’Kalolled MpUpoAHOi cpene. B mporpamMMe mo GHONOTUU TaKxke
NOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanmzanmu TpedoBanuit @I'OC
COO x TIaHupyEeMbIM JTUYHOCTHBIM, METAITPEIMETHBIM U MIPEAMETHBIM Pe3yJIbTaTaM 00ydCHHS U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATENBHON NEATENFHOCTH OOYUYaIOMIUXCS IO
OCBOCHHMIO COJIEp)KaHUsI OMOJOTHYECKOTO0 O00pa3oBaHUsS HAa YPOBHE CpPEIHEro OOIIero
o0OpazoBaHwUs.

O01mas xapakTepucTUKa y4e0HOr0 nmpeaMera

Vuebnsbiii penmer «buosorus» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUs 3aBEpIIacT
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACHIMPEHHUE U YIiIyOJieHHE 3HAHUM
00yYaromuxcs 0 )HUBOH MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOIN OMOIOTUH, SMOPUOIOTHH
U OMOJNIOTUM DPAa3BUTHSA, T'CHETUKH, CENEKIUH, OMOTEXHOJIOTUH, 3BOIIONMOHHOTO YUYCHHS H
HKOJIOTHH.



Nzyuenue yue6HOTO npeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJATrOTOBKY 00yUaIOMIKUXCS K OCIETYIOMEMY MTOTyYSHHIO OMOJIOTHYECKOT0 00pa30BaHMsI B By3axX
U OpraHu3alusX CcpenHero mnpodeccuoHaabHOro obpa3oBaHus. OCHOBY €ro coaepaHus
COCTaBIISIET CHUCTEMa OMOJNOTHYECKUX 3HAHWHM, MONYYEHHBIX MPU H3YYCHUH OOyYaIOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3JesioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETo
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHUS TOJTYYAlOT pa3BUTHE. TaK, pacCIIUPEHBI U YTIyOJIeHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YelloBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKHU3HH, JIOMOJHHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. Bo3mokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MTOTYYCHHBIMU OOYYAIOIUMUCS TIPU U3YICHUU (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

CrpykTypa mnporpaMMmbl 1o ydeOHOMy mnpenmMeTy "buosnorus" oTpakaer CHCTEMHO-
YPOBHEBBIM M 3BOIIONUOHHBIN MOAXOABI K U3ydeHHto Ouonioruu. CorjacHO UM, H3ydaroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM Pa3HOr0 YPOBHS OpraHU3alllu,
SBOJIIOIIMM OPraHMYECKOTO Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYEecKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJSPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJOTUU PAa3BUTHUS, TCHETUKU M CENEKIIUU, OMOTEXHOJIIOTUH U CHHTETHYECKOM
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HaHUS OOydYalomUXCsl MO OOTaHUKE, 300JOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce n3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VueOHbii npeamer «buonorus» MNpu3BaH O0CECIEYUTh OCBOCHUE OOYYaIOIIUMHUCS
OMOJOTUYECKMX TEOpUM M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOIMYJALWU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIECOBAHMUSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
Omonornvecknx 3HaHWH. J[7s pa3BUTHSA W TOJJEpXKAHUS WHTEpeca 0O0yJarommxcs K OHOJIOTUH
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepuasa B COJEPKaHUU MPOTPaAMMBI 110
OMOJIOTUHN TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBIICHUS W PA3BUTHUS TOW WM WHOU
oOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEIKHBIX YUYEHBIX B PEIICHUE BaXKHEHIIHX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.

Hesan 1 3a1aum u3yyeHus ydyeOHoro npeamera «buosiorus» Ha yriay0JaéHHOM ypOBHe:

OBJIaJICHAE OOYYAIOUIMMHUCS 3HAHUSMH O CTPYKTYPHO-()YHKIMOHAJIBHOH OpraHn3aniu
KMBBIX CHCTEM pa3sHOTO paHra M IpHOOpPETeHHe YMEHHMH HCIIONb30BaTh 3TH 3HAHUSA B
dbopMUpPOBaHUM WHTEpeca K OMNpeneinéHHOH o00IacTu npodecCHOHATBFHOW AeITeIbHOCTH,
CBSI3aHHOU C OMOJIOTUEH, U K BEIOOPY Y4eOHOTO 3aBeICHUS IS MPOJIOJKEHUST OMOJIOTMYECKOTO
o0Opa3oBaHusl.

JlocTikenue 1enu u3ydeHust yueOHoro npenmeta «buonorus» Ha yrimyOnéHHOM ypoBHE
o0ecrneunBaeTcs pelIeHueM cIelyoIuX 3aAau:



- OCBOGHHE OOYYaIOIUMHCS CHUCTEMBI OWOJOTHYECKHX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICHIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBHIIAX,
COCTaBISIIONINX COBPEMEHHYI0 ©CTECTBEHHO-HAYYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTSX OMOJNIOTUYECKUX CHCTEeM (KJIETKA, OPTaHU3M, MOIYJISIIHS, BUJ,
OouoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIEIOBAaHHIX B
OHOJIOTHH,

- O3HaKOMJICHHE OOYyYamIIuXCs C METOJAaMH  TIO3HAHUS  KHUBOH  MPHPOJIBL:
UCCIIEIOBATEIILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJICKYJIIPHON M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTHH ¥ OMOJIOTHH PAa3BUTHUs, TECHETUKH M CEJICKIIMH, OMOTEXHOJIOTUU W CUHTETHYECKOM
OMOJIOTUM, TAJIGOHTOJOTHH, DJKOJOTHUH); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIeOBaHUI B JabopaTopud W B mpupoae (HaONIOJCHUE, W3MEpEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

- OBJIaZIcHHE OOYyYarOIMMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAXOIUTh, aHAJIU3UPOBATH U
UCTIONIF30BaTh OMOJIOTHYECKYIO MH(OPMALHIO; MOIB30BATHCA OMOIOTHYECKON TEPMHHOJIOTHEN U
CHMBOJIMKOM; YCTaHABIIMBATH CBSA3b MEXK/Y Pa3BUTHEM OMOJIOTHH U COIUATBHO-3KOHOMHYECKUMHU
¥ SKOJIOTHYECKUMH NTPOOIEMaMHt YeJI0BEYECTBA; OLICHUBATH MIOCIEICTBHS CBOCH JIEATEIIEHOCTH T10
OTHOUICHUIO K OKPYXAaIOUIeH NpPUPOIHON cpene, COOCTBEHHOMY 3IOpPOBBIO U  37J0POBBIO
OKpY’KaIOIIMX JII0JIei; OOOCHOBBIBaTh W COONIONATH MEpbl NPOPHIAKTUKUA HHQPEKIIHOHHBIX
3a0o0JeBaHMi, MpaBUa TOBEJACHUA B NpPUPOAEC M obecredeHus: Oe30MacHOCTH COOCTBEHHOM
KHU3HEICATSIIFHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX MPUPOJHOTO M TEXHOT'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00JacTH OUOJIOTHH;

- pa3BUTHE y 00yYaIOMUXCS MHTESIUICKTYATbHBIX U TBOPUSCKHUX CITOCOOHOCTEH B TpoIecce
3HAKOMCTBA C BBIJAIOIIMMHKCS OTKPBITHSMH M COBPEMEHHBIMU HCCJICIOBAHUSAMHU B OWOJIOTHH,
pelraeMbpIMH €10 TIPOoOJIeMaMHu, METOJOJIOTHEH OHOJOTHYECKOr0 HMCCICAOBAHUS, MPOBEIACHHUS
SKCIIEPUMCHTAIBHBIX ~ HMCCIICIOBAHUHN, pEIICHUS OWOJIOTMYCCKUX 3aj7ad, MOJICITUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

- BOCIIUTaHHE y OOYYaIOIIMXCs LIEHHOCTHOTO OTHOMICHUS K >KUBOM MPHUPOJE B LEIOM U K
OTHENbHBIM €€ OO0BbEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyJbTYypbl MOBEACHUS B MPUPOAE; WHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUMH;

- npuoOpeTeHne 00y4aroIUMUCI KOMIIETEHTHOCTH B PAllMOHATILHOM IPUPOIOTIOIH30BaHIHI
(cobmroneHne TpaBUJl TOBEACHUS B TPUPOJIC, OXpPaHbl BHUIOB, HKOCHUCTEM, Ouocdepsl),
COXpaHEHWHU COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOJCHHUS Mep
npoQMITaKTUKH 3a001€BaHUM, 0OecTIiedYeHIE 0€30MTaCHOCTH KU3HEACATEIIPHOCTH B UPE3BhIYAHBIX
CUTYaIlUAX IPUPOTHOTO ¥ TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOIb30BAHUSI OMOIOTHIECKIX
3HAaHUU U YMEHUH B IIOBCEAHEBHOM JKU3HU;

- CO3JaHHe YCJOBUH JUIsI OCO3HAHHOTO BHIOOpa OOYYAIOIIMMHCA WHIAWBUIYATbHOM
00pa30BaTeNbHON  TPAaeKTOPUH, CIOCOOCTBYIOLIEH MOCIenyromeMy HpodecCHOHATLHOMY



CaMOOIIPENICIEHNIO, B COOTBETCTBUM C WHAMBHUIYalIbHBIMM HMHTEpPECaMH M MOTPEOHOCTIMHU
peruoHa.

MecTo y4eOHOr0 nmpeamera

OOmiee 4MCiO YacoB, OTBEJCHHBIX Ha M3y4YeHHUE OHMOJIOTMM HA YTIyOJIEHHOM YpOBHE
cpenHero oomero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 waca (3 yaca B HEZIEI0),
B 11 kmacce — 102 gaca (3 gaca B Henemio).

VYuebnuk: buonorus. 10-xi1.: yueOHUK 1151 00111€00pa30BaTENbHBIX YUPESKICHUN (YTTyOICHHBINA
ypoBeHb)A.B Tepemos, P.A IlerpocoBa, A.M.Py61ioB: - M., [IpocBemenue. 2023 .

11-x7.: yueOHUK 17151 001Ie00pa30BaTEIbHBIX YUpEKAeHUN (YriTyOiaeHHbIH ypoBeHb)A.B
Tepemos, P.A.IlerpocoBa, A.M.Pybuos: - M., [Ipocemmenue. 2023 .

OT60p opraHu3aMOHHBIX (HOPM, METOIOB U CPEICTB 00YUEHHUS OMOJIOTHH OCYIIECTBIISICTCS
C y4€TOM CHeIM(UKN ero COACpX aHUsS W HAIPaBICHHOCTH Ha MPOJOJDKEHHE OMOJOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHEr0 MPOPECCHOHATBHOTO B BBICIIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIIOBHEM IPH 00y4eHUM OMOJIOTHH Ha YIIIyOJIEHHOM YpOBHE SBISETCS
IpoBEIEHUE JIAOOPAaTOPHBIX M MpakTHUecKuX pabor. Taxke ydacTHe O0Oydarommxcs B
BBITIOJIHEHUH MIPOEKTHBIX U yUeOHO-UCCIIE0BATENbCKUX Pa0OT, TEeMAaTHKA KOTOPBIX ONpeAeseTcs
yUUTENIeM Ha OCHOBE MMEIOLIUXCS MaTePHATIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MTPUPOTHBIX
YCJIOBUU.



COJEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHnve NOpOrpaMMbl, BBIJCICHHOE KYpcuéoM, HE BXOAUT B  MPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas Ouosiorus — KOMIUIEKCHasi Hayka. Kpatkas uctopusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3yyaemble UMH MpobOiembl. DyHIaMeHTadbHbIE, MPHUKIAIHBIE U
MOMCKOBBIE HAYyYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3nauenue Ouonornu B (HOPMHUPOBAHWH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. [Ipodeccun, cBs3annblie ¢ Guoaorueil. 3HaueHre OUOIOTUH B MPAKTUUECKOM AEATEIbHOCTH
YeJI0BeKa: MEULIUHE, CEJTbCKOM X035UCTBE, IPOMBILIIEHHOCTH, OXPaHEe MPUPOIBI.

JdeMoHcTpanuu

[oprpetel: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. apseii,
I'. Mennens, B. W. Bepuanckuii, WM. II. IlaBnos, M. W.MeunukoB, H. W. Basunos, H.

B. Tumodees-Pecorcknii, k. Yorcon, ®@. Kpux, /I. K. benses.

Tabauiel 1 cxembl: «CBSI3b OMOJIOTUM C APYTUMHU HayKaMn», «CucteMa OMOJOTHYECKUX

HaYK».
Tema 2. ’KuBble cucTeMbI H HX H3y4YeHHE

JKuBBIE CHCTEMBI KaK npeaAMET U3YUCHUSA ouosorun. CBOICTBA JKUBEIX CHCTEM: CIANHCTBO
XUMHYCCKOI0 COoCTaBa, AUCKPCTHOCTb W HCJIOCTHOCTb, CJIOXHOCTL W YHOPAAOUYCHHOCTDH



CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIPOM3BEICHUE, Pa3qpPaKUMOCTh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alM¥ JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KIECTOYHbIA, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYJISLUOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOreoICHOTHYCCKHIA),
O6uocdepusbiii. IIporueccsl, MPOUCXOAAIIUE B KUBBIX cucTeMax. OCHOBHbBIC NMPHU3HAKU >KUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, uzyuaromue »KMBbIE CUCTEMBI Ha Pa3HbIX
YPOBHSX OpPTraHU3ALNH.

N3yuenue xuBbIX cucteM. MeToapl Onosiornueckoi Hayku. HaGmronenue, uaMepeHue,
SKCIIEPUMEHT, CHUCTeMaTu3aius, MeraaHanu3. [loHsATHE O 3aBUCHMMOM MW HE3aBUCUMOM
nepemenHoil. IlmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumores. Hynesas
runore3a. [loHsaTue BEIOOPKU €€ JO0CTOBEpHOCTh. Pa3dpoc B Omonorndeckux naHHbix. OneHka
JIOCTOBEPHOCTHU MOJYYEHHBIX pe3yiabTaToB. [IpUUMHBI MCKaXKEHHSI PE3yJIbTAaTOB 3KCIEPUMEHTA.
IloHsaTHE CTaTUCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabauiel 1 cxeMbl: «OCHOBHbIE NpPU3HAKU KU3HW», «bHOJIOrMYEcKHe CHCTEMBD,
«CBoiicTBa KUBOW MAaTepUMN», « Y POBHU OpraHU3AIMU KUBOU TPUPOIbD», «CTpOCHHUE KUBOTHOMU
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3Ma», «bruoreonenos,
«buocdepay, «MeToabl U3yUSHHS! KUBOK TPUPOIBD».

Ob6opynoBanue: JnabopaTopHOoe O00OpyJOBaHHME [UIsi TPOBEACHHUS  HAOIIOIACHHIA,

U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «/crnonb3oBaHUE pPa3IUYHBIX METOJOB IPU M3YyUEHUU JKUBBIX
CUCTEM.

Tema 3. bruosnorus Kjierku

Knerka — cTpykTypHO-(QyHKIMOHANbHAs €AMHULA )KUBOTO. VICTOPHS OTKPBITHS KIETKH.
PaGoter P.I'yka, A.JleBenryka. Knerounas teopust (T.IlBanu, M. lllneiinen, P. Bupxon).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHH.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMONOTHMH: MHUKPOCKOMHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMOB, auddepeHunansHoe HEHTpU(YTUPOBAHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (ukcupos8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSI.
Kongokanvnasn muxkpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpauuu

[optpetst: P. I'yk, A. Jleenryk, T. llIBann, M. lneliaen, P. Bupxos, K. M. bap.



Tabmuipl U cxembl: «CBETOBOM MHUKPOCKOI», «IDJIEKTPOHHBI MUKpOCKom», «Mcropus

Pa3sBUTUA MCTOAOB MUKPOCKOITHUN.

OO6opynoBaHue: CBETOBOI MMKPOCKOI, MUKpPOMpENapaTsl pacTUTEIbHBIX, )KUBOTHBIX U

OaKTepHaIbHBIX KIETOK.

IIpakTnueckas padora «M3ydeHue METOAOB KIETOUHOH Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKPOJIEMEHTHI. Bosa 1 €€ posib
KaK pacTBOPHUTENsS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKU, TEIJIOPETyJISLUH.
MI/IHepaJII:HBIG BCIICCTBA KJIICTKHU, UX 6I/IOHOFI/I‘IGCKa}I POJIb. Ponb kaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KiIeTkH. bronornueckue nonuMmepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mousekynbl. IlepBuunas crpykrypa Oenka, MenTuaHas
CBs3b. BropuuHnasi, TpeTnyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHkimuu 6enkoB. [lpuonui.

VYrneBonbl. MoHOCaxapuibl, JUCaxapyIbl, OJUTOCaXapubl W mojucaxapuabsl. OO
aH CTpPOoeHUsT W (U3MKO-XUMHYECKHE CBOWCTBAa YIJIEBOJOB. buonornyeckne ¢GyHKIUA
YTJIEBOJIOB.

Jlumuael.  TmapodunsHO-TUApOodOOHBIE  cBocTBa.  Kilaccudukamms — mummmaos.
Tpurnunepunasl, pochoaunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkmuu tununos. Oomme
CBOMCTBAa OHMONOTMYECKMX MeMOpaH — TEKy4YecTh, CIHOCOOHOCTh K CaMO3aMBIKAHUIO,
HOJYTTPOHHUIIAEMOCTb.

Hyxkneunossie kucinotel. JJHK u PHK. Ctpoenne HykiieMHOBBIX KUCHOT. HykiieOoTHIBI.
[Tpuntun xkomrementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — gBoitHas cnimpaiib.
Mecronaxoxaenue u ouonorndeckue Gpynkuu JJTHK. Bunst PHK. ®ynknun PHK B kieTke.

Crpoenne Mosnekysel AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonornyeckue
bynkumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCYMKH, WX (QYHKIIMK B KIETKe. Jpyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouonorus: OMOXUMHUYECKHUE U OMO(DU3MUECKHUE WCCIIeIOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooeruposanue cmpykmypol u QyHKyuu
ouomonexyn u ux komniekcos. Komnvromepnwiii Ouzain u opeanuyeckuii CUHme3 OUOMONEKYL U UX
HeNnpupoOHbIX AHALO208.

JdemoHcTpauuu



[Moptpetst: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep,
C. [Ipy3unep.

[unarpammbl:  «PacnpeneneHne XMMUYECKUMX JJEMEHTOB B HEXKUBOW IPUPOIELY,
«PacnpeneneHre XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAEY.

Tabmuuer u cxemsl: «Ilepuoanyeckas TabnMia XUMHUECKUX 3JIEMEHTOB», «CTpoeHue

MOJIEKYJbl BOJBD», «BeliectBa B cocTraBe OpraHu3moB», «CTpoeHHE MOJIEKYNbl OenKay,
«CTpyKTYyphl OEIKOBOW MOJIEKYJB», «CTpoeHHE MOJIEKYJ YIJIeBOAOB», «CTPOECHHUE MOJICKYI
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoJeKyJibl ATDy.

OO6opynoBaHKe: XUMHYECKast TOCy1a 1 000pyI0BaHNE.

JlaGopaTopHasi paboTa «O0HapyXeHHE OCIIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITUI.

JlabopaTopHas padorta «VccienoBanue HyKJIEMHOBBIX KUCIOT, BbIICIEHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KIETKH

THmbl KJIETOK: dyKapuOTHYeCKass M MpokapuoThudeckas. CTpyKTypHO-(pyHKIIMOHAIEHBIC
00pa3oBaHMs KJIETKH.

CtpoeHue mpoOKapuOTHYECKOW KiIeTKH. KierouHas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTpOEHUS TeTepOoTPOoPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

CrtpoeHure U PyHKIIMOHUPOBAHUE dYKAPHOTUIECKON KieTkh. [lma3zmarnyeckass MeMOpaHa
(mmazmanemma). CTpykTypa IUta3MaTHYeckod wmemOpaHbl. TpaHCIOPT BEHIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (nuddysus, obneryéHnas auddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponurnaemocts MemOpanbl. Pabota
HaTPUI-KaTUEBOTO Hacoca. DHIOIMTO3: MUHOIUTO3, (GaronuTos. Dk3onuTo3. Kinerounas crenka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urtommazma. [utozonb. Llutockener. JIBukeHne nuTOmIazMbl. OpraHouabl KIETKH.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: sHAomIazMarudeckas cetb (DIIC), anmmapar 'onbmxw,
JU30COMBI, UX CTpOocHHE U (YHKIMU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUOB KIECTKH.
CrpoeHre TpaHyJIsIpHOTO peTUKyTyma. Mexanusm wnanpaénenus 6Oeakoe ¢ OIIC.CuHTe3
pactBopuMbIXx  OenkoB. CuHTE3  KJIEeTOUuHBIX MeMmOpaH. ['maakuii  (arpaHyssipHBIN)
sHAOIUTa3MaTHUecKuil peTukynyM. CekperopHas QyHkuus anmnapara [onbmxu. Moouguxayus
benxos 6 annapame I onvooucu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJICTKH: MHUTOXOHIPWH, IUACTUABL. [Ipoucxoscoenue
mumoxonoputi u naacmuo. Cumbuoeenesz (K.C. Mepeoxcrxoscxuii, JI. Mapeynuc). CtpoeHue u



GYyHKIMM  MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IIACTHJIbI
(OTOCUHTE3UPYIOMUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUTACTHI, JICWKOIJIACTHl  BBICIIMX
pacTeHuN.

HememOpanusie opranousl kiaetku CtpoeHre U QyHKIUN HeMEeMOpaHHBIX OpPraHOUIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
MuKpogunamenmoi. MBIIICUHBIC KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEYHbIX KIEemOK.
Mukpotpy6ouku. Krnerounsrii mnentp. CTpoeHHWE U JBW)XCHHE JKTYTHKOB MW PECHHYCK.
MukpoTpy06ouku nuToruia3mel. LlenTpuoins. berku, accoyuuposantuvle ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momopmvie 6enku.

Snpo. O6onouka siapa, XpOMaTHH, KapUOIIa3Ma, SAPBIIIKU, UX CTPOCHUE U (PYHKIIUH.
Snepubiii GenkoBeli MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(hazHOM
anape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHA — TUCTOHBL J{uHamuxa sA0epHot

06010yKU 8 MUmo3ze. HoepHulii mpancnopm.

Knerounbie  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEPHCTUKAa  KJIETOK  AYKaphOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu
[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuer u cxembl: «CTpoeHHE SyKapuOTHYECKOH KieTkn», «CTpoeHHe KHUBOTHOU

KIeTKN», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHne MUTOXOHIpUW», «Anpo», «CtpoeHune
IIPOKAPUOTUYECKOMN KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaThl PaCTUTENBHBIX, >KUBOTHBIX

KJIETOK, MUKpOMpenaparsl 0akTepuanbHbIX KIETOK.
JlabGoparopHas padora «/3yueHne CTpOCHUS KJIETOK Pa3IuYHbIX OPraHU3MOB).
IIpakTuyeckasi padora «/3yueHne CBONCTB KJIIETOYHOM MEMOpaHBI».

JlabGoparopHas padora «lccnenoBanue miaa3Moin3a U JIETUIa3MOJIn3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTnyeckas padora «/3yyeHue ABMKEHHS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX).
Tema 6. O0MeH BellecTB U NpeBpalieHue JHEPIuu B KJIeTKe

AcCCUMMIISAINS U JUCCUMIIIALUS — JBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN 1 TeTepoTpoHBIA. YyacTre KUCI0poa B OOMEHHBIX Mpolieccax. DHEPreTHUECKOe

obecrieuenue kieTku: npespamieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapaKTep
peakiuil KIeTogyHoro Meradonusma. GepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHHU3M JICHCTBHUS.



Kodepmentsr. Otnuuans pepMEHTOB OT HEOPraHMUECKHX KaTalnn3aTopoB. Belku-akTHBaTOpHI U
OCNKU-UHTUOUTOPBL. 3aBHCUMOCTb CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pa3IuyHbIX
(baxTopoB.

[lepBUYHBI CHHTE3 OPraHMYECKHUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCUEHHbIU U
oKcucennvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonrnoeo yeumpa. Pombs xmoporuactoB B mporecce GorocuHTe3a. CBETOBass M TEMHOBAs
bazel. Domoodvixanue, Cs, Cs. u CAM-munvr pomocunmesa. IIponyKTUBHOCTh (DOTOCHHTE3A.
Brustaue paznuunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHE (DOTOCHHTE3A.

XemocuHTe3.  PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpH(HUIMpYOLIHIe
OakTepuH, xKeae300aKTepuu, cepodaKTepun, BOJOPOIHbIE OaKTepuu. 3HAaUCHHE XeMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunbsl 6posxenus. [IpoaykTel OposkeHHs U X MCIIOJIB30BaHHE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMH M BO30YIUTENH
OoJe3HeH.

AdpoOHBIE OpPTraHW3MBI. JTambl dHEpPreTudeckoro oomeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE paCUIETIIEHUE TIIOKO3bI.

Bronornveckoe oKuclieHHE, WIN KJIETOYHOE JbIXaHHe. Pojb MUTOXOHAPHI B Tporieccax
Oounonornyeckoro okucieHus. lluknmmyeckne peaknuu. OxucTUTENbHOE (ochHOpUITHPOBAHUE.
Onepeuss membpannoco epaouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro TyTH OOMEHa BEIIECTB Meped  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMEHa.

JdeMoHcTpanuu

[Moptpetst: JIx. [Ipuctimn, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrenbrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl U cxembl: «DoTOCHHTE3Y», «IDHEpreTUYecKkuii oomen», «buocuHTe3 Oenmkay,
«Ctpoenue GpepMeHTay, « XEMOCHHTE?Y.

O6opyoBaHKe: CBETOBOW MUKPOCKOI, 000pyAOBaHUE JIJIsl IPUTOTOBIECHUS TOCTOSHHBIX U

BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopHasi padora «lV3ydeHHWe KaTAIUTUYECKOW AaKTUBHOCTH (EepMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTajaasbl)».

JlaGopaTtopnass pabora «l3yuenne (epMEHTATMBHOTO pacCIICIUICHUS TEpOoKCUaa
BOJIOPOJIa B PACTUTEJIBHBIX U dKHUBOTHBIX KIIETKaX».

JlabopaTopHas padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».



JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOIKEHUS U JIBIXAHUS.
Tema 7. Hacnencreennass uHGopManus U peanu3anus eé B KieTke

Peakuuu matpuuHOoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MAaTPUUHOTO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHpopMmanuu. ['eHeTHUecKHil KOoJX, €ro CBOWCTBA.
Tpanckpunuus — Matpuunblid cuHTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMKM: KOMIIEMEHTAPHOCTb,
AHTUIAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue tpancnopTHeix PHK B OnocunTese Oenka. YcinoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2enog. Opranusanusi FreHoMa y IpoKapuoT U
9YKapHOT. Perynsius ak THBHOCTH I'eHOB y pokapuoT. [ unoresa onepona (. XKaxo0, XK. Mano).
Monexynapnole mexanusmvbl Kcnpeccuu 2enos y sykapuom. Ponv xpomamuma 6 pecynayuu
pabomul cenos. Perynsaiys 0OMEHHBIX IPoLeCCOB B KiieTke. KileTounslit roMeocTas.

Bupycsl — HekiieTouHble (hOpMBI )KU3HHU U 0ONIUraTHble napasuThl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JHK-cooepocawjux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHusi ueloBeKa, JKUBOTHBIX, pactrenuii. CIINJ, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIEMBI.

buoungopmamurxa: unmeepayus u ananus 6orvuux maccugos («bigdata») cmpykmypHulx
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemoie pynxyuu
benxos. Cnocobvl 0ocmasku 1ekapcma.

JdemoHcTpauuu

Ioptpetst: H. K. Konsuos, 1. Y. UBaHOBCKUIA.

Tabmuubl  u  cxembl: «buocwHTe3 Oenka», «[eHeTmyeckuii kom», «BuUpyCh,
«baktepuodarmy.

IIpakTnueckas padora «Co3gaHue MOAEIN BUPYCay.
Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Krnerounsnii 1ukin, ero mepuonbl u peryisiius. UHTepdasza um mMuto3. OcobeHHOCTH
poIeccoB, mpoTekaronux B uHTepdaze. [loaroroka kietku K aenenuto. [IpecuHTeTnueckuit
(MOCTMHUTOTUYECKHUIA), CUHTETHUYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHUYCCKUN) TEPUOIBI
uHTep(a3bl.



Marpuunsiii  cunte3 JHK — permmkamusa. [lpunmuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUICIBHOCTh. MexaHusm
perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U TernoMepasza. X poOMOCOMHBII
Ha0Op KJIETKHU — KapuoTun. [IMIIOWAHBIN M ramiougHbI HaOOpbl XpoMocoM. ['oMooruuHbIe
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Jllenenne kneTkn — MuTo3. CTaguu MUTO3a U MPOUCXOMISIINE B HUX MPOIECCHI. THIIBI
MuTo3a. KaprokuHes u muToknHe3. bruonornieckoe 3HaYeHUE MUTO3a.

Perynsuuss MuTOTHYECKOro IMKiIa KiIeTKd. [Iporpammupyemasi KiieTouHass Trubenb —
arornTo3.

Kierounoe sapo, XpoMocoMbl, PyHKIIMOHATBHAS TeHOMUKA. Mexanuszmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuvecxue
MoOenu PYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabmunbl u cxembl: «KU3HEHHBIA UK KIETKW», «MHUTO3», «CTpOEHHE XPOMOCOMY,

«Pennmukamms JJHK».

OO6opynoBaHKe: CBETOBOM MHUKPOCKOII, MUKpOIpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa

TyKa».
JlabopaTopHasi pabora «/3y4yeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHUMKA KOpeEIIKa JTyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHu3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKIETOYHBIE, KOJIOHHAJIBHEIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpTaHU3MBlI.

B3anMocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, Opranbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesnoe. I'omeocras.

Txanu pacrenuil. Tumel pacTUTENBHBIX TKaHEi: oOpa3oBarenbHas, IOKPOBHa,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOCHHOCTH CTpOeHHUs, QYHKIHUHA U PACIOIOKCHUS
TKaHEW B OpraHax pacTeHUH.



Tkanm JKMBOTHBIX M 4YeJIOBEeKa. THIIBI JKMBOTHBIX TKaHEH: OJNMTEIUANIBHASA,
COCJMHUTENbHAs, MBbIlIeuHasi, HepBHAs. OCOOCHHOCTH CTPOEHUs, (QYHKIMA M PACIONOKEHHS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUU OpPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3smoB. Kapkac pacrenuil. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIil 1 BHYTpeHHHMI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBWOKCHHE OpraHu3MoB. JIBHOKCHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHYHOE. J[BVI)KEHHWE MHOTOKJIETOYHBIX PACTCHUN: TPONMU3MBI M HACTHUH.
JIBuKeHEe MHOTOKJIIETOUHBIX JKUBOTHBIX M U€JIOBeKa: MbliieuHas cuctema. Pedexc. CkenerHeie
MBIIIIBI U UX paboTa.

[Tutranune opranu3mMoB. [lornoiieHne BoJIbl, YIJIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [lutanue >KUBOTHBIX. BHYTpHMOJIOCTHOE M BHYTPUKIETOYHOE MUIIEBapeHUE.
[TuTanne MO3BOHOYHBIX KHUBOTHBIX. OTHeNbl MUIIEBapUTENbHOrO TpakTa. [luieBapurenbHbie
xenesbl. [InimeBapuTenbHas cucTemMa 4esioBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. Jlpixanue >kuBoTHBIX. [uddy3us razos uepes
noBepxHOCTh KieTku. KokHoe apixanue. [lpixarenbHas moBepxHoOcTh. KabepHoe u nérouHoe
JAbIXaHHUC. I[BIX&HI/IG IIO3BOHOYHBIX XHWBOTHBIX MW YCJIOBCKA. 3BO.HIOI_[I/IOHHOG YCIIOKHCHUC
CTPOCHUA JIETKUX II03BOHOYHBIX >KHUBOTHBIX. I[BIX&TGJIBHEUI cucTreMa 4eJioBeka. MexaHus3Mm
BCHTUJISILIUU JIErKuX Y OTUIl U MJICKOITUTAIOIINX. PGFYH}ILII/I}I AbIXaHUA. I[BIX&TGJIBHBIG OG’béMBI.

TpaHcriopT BEHIECTB y OpPraHuM3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHuiu. TpaHcmopT
BEIIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbsl. KpoBeHOCHas cucTemMa Mo3BOHOUHBIX
KUBOTHBIX M uenoBeka. Ceppue, KpOBEHOCHBIE COCyIbl U KpoBb. Kpyru kpoBooOparieHwus.
OBOJIOIMOHHBIE YCIIO)KHEHUS CTPOCHHSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKHUBOTHBIX.
PaGoTa cepana u e€ perynsmus.

Boinenenune y opranusMmoB. BelneneHue y pacreHuil. BbiienieHHe 'y  KUBOTHBIX.
CoxparutensHble Bakyosu. Opransl BblieneHus. @UibTparys, cCeKperus 1 00paTHOE BCaChIBAaHUE
KaKk MEXaHM3MBbl DPa0OThl OpraHoB BhIJeNeHUSA. CBs3b IOJIOCTH Tejla C KPOBEHOCHOM H
BBIIETIUTENBHON cucTeMaMu. BbineneHne y NO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. lloukwm.
Crpoenue u pyHkuuonupoBanue Hepona. OOpa3oBaHHE MOUYH y YETIOBEKA.

3ammTa y OpraHU3MOB. 3alldTa y OAHOKJICTOYHBIX opraHu3moB. Crmopel OakTepuil u
IUACTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHud. KyTukymna. CpencrBa macCUBHON U
XUMHUYECKOH 3aIUTEl. OUTOHITUIEI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [I0KpOBBI M MX IPOU3BOHBIE. 3AIIMTA OPraHU3Ma
or Oone3neil. MMmmyHHas cucrtema uenoBeka. KIETOYHBII M TyMOpalbHBIA HMMMYHHTET.



BpoxaéHaplii W TpUHOOPETEHHBIM  CIeM(PUYSCKUA HWMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Opiaux, @. M. bepner, C. Tonerasa). BocrianurenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

PasgpaxxumocTs M peryisnus y OpraHusmMoB. Pa3gpakuMoCTh y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHud. PocToBbIE BelecTBa M MX
3HA4YCHHUE.

HepBHas cucrema u peduiekTopHas peryisanust y >KHBOTHbIX. HepBHas cucrtema m eé
OTAENBl. DBOJIONMOHHOE YCIOXHEHHE CTPOCHUS HEPBHOW CHUCTEMBI y JKHMBOTHBIX. OTHEmbI
TOJIOBHOTO MO3Ta ITO3BOHOYHBIX JKMBOTHBIX. Pedrnexc m pednextopras nyra. besycnoBuble n
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHass perynsuus M 3HIOKPHHHAs CHCTEMa JKMBOTHBIX U dYesloBeKka. JKenessl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JIeCTBUE TOpPMOHOB. B3aMMOCBA3b HEPBHOW H
SHJIOKpUHHOU cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Moptper: . I1. [TaBnos..

Tabauiel u cxeMbl: «OJHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB

IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHM pacTeHU»,
«KopueBbie cuctembl», «Ctpoenue credns», «CTpoeHHE ITUCTOBOW IUIACTHHKMY», «TkaHM
KUBOTHBIX», «Ckener denmoBekay», «llumeBapurenvHas cucrema», «KpoBeHOcHas cucremay,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpbllleuyHas cucremay,
«BpiienurenpHas cucteMa», «OHIOKpPUHHAsS cucTeMay, «CTpoeHHne MbIILbD, «MMMyHHATETY,
«Kumeunononocrasle», «Cxema nuTaHus pacTeHHN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHe IUIaHapun», «BHyTpeHHee CTpoeHHE A0XKAEBOrO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema sarymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepHas cucrema nrtuny, «HepBHas cucrtemMa MIICKONMMTAIOIIKAXY,
«HepBnas cucrema uenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIPENapaTbl OJHOKIECTOYHBIX OPraHU3MOB,

MHUKpOIpenaparsl TKaHed, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, JKUBbBIC
IK3EMILTSIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHUN Pa3HBIX OTIENIOB, BIaKHBIC MIpemapaTsl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHuE JIJIs1 IEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PaCTEeHUH, pacuiernieHus
Kpaxmaia u OelKoB 1o JeiicTBrueM (GepMeHTOB, 000pyI0BaHUE ISl AEMOHCTPALIUU OIBITOB IO
U3MEPECHUIO JKU3HEHHOM EMKOCTH JIETKMX, MEXAHU3Ma [bIXAaTeJIbHbIX JABUKEHUN, MOIEIH
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHue TkaHel pacTEHUI».



JlaGoparopHas padora «/3yueHne TKaHel KUBOTHBIX.
JlabopaTopHasi pabora «/3y4yeHne opraHoB LIBETKOBOI'O PACTEHUS».
Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHUS OPTraHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 10JI0OBOE. Bub
0€ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISINA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe paszmuoxxkeHue. IlonoBeie kneTkw, wid ramersl. Meho3. Craguu Meiiosa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIci Mel03a ¥ MOJIOBOTO
nponecca. Meio3 u ero MecTo B dKHU3HEHHOM IMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pas3Butue. [‘ameroreHe3 y KUBOTHBIX. [loloBbIE  JKeye3bl.
OO0pa3oBaHue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omo10TBOpEeHNE U 3MOPUOHAIBHOE PAa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy’>KHOe, BHyTpeHHee. [lapTreHorenes.

NHnuBuayaasHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npodiem amopuonoeuu. Konyenyus mopgoeenos u
mooenu mopghozenesa. Ctaqun >SMOpHOTreHe3a )KUBOTHBIX (Ha mpuMepe JIAryiku). Jpooienue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcOOEHHOCTH IPOOJICHUS MIIEKONMUTAIOIIUX. 3apOJIbINIEBEIC JIMCTKH (TACTPYIISIIHS).
3aknaJKka OpraHoOB W TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusHUE dacTel
Pa3BHBAIOIIETOCS 3apOIbIiia (AMOpHUOHATIbHAS MHTKITWs). 3aKJIaIKa TUIaHA CTPOCHUS YKUBOTHOTO
KaK pe3yJbTaT MepapXUUYecKHX B3aUMOJICHCTBUI reHOB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPY KAIOLIEH cpeabl.

Poct u pasButme xuBOTHBIX. [locTomMOpuoHanpHbIM mepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHuE MPSMOrO W HEMPSAMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKMBOTHBIX. DaKTOPHl pEryjslUH pocTa KHUBOTHBIX U ueioBeka. Cranuu
NOCTAMOPHOHAIBHOTO PAa3BUTHUSA y JKUBOTHBIX M uesioBeKka. [lepHoabl OHTOreHe3a YeloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE MTPOIECCHI.

PasmHoxxenue u paszputue pactenuid. ['amerodut m crmopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpaszoBaHue crop B Iporecce Meiosza. [‘ameroreHes y pacTeHUil.
OII0g0TBOPEHNE U Pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. JIBOWHOE OIJIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJIsLUY OHTOT€HE3a Y paCTeHUI U dKUBOTHbIX.

JdemoHcTpauuu



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

Tabnuie! u cxembl: «BereratnuBHoe pa3MHOXKeHUE», « THUIBI O€CIOIOr0 pa3MHOKEHUS,

«Pa3MHOXEHHE XJIaMHJIOMOHANbD», «Pa3MHOXKEeHUE OBIJEHb», «Pa3MHOXEeHHE THUAPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SMIEKICTKA U CIIEPMATO30Ua»,
«OcHOBHBIE CTaANU OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BuTHE», «PazBuTre MaliCKOTO KyKay,
«Pa3Butne capanum», «Pa3BuThe JATYHIKWY», «J[BOWHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHe ceMsiH OAHOAOJBHBIX M JABYAOJbHBIX pacTeHUN», «KW3HEHHBIA ITUKII
MOPCKOM KanmycCTbI», «KU3HEHHBIN ITUKII MXay, « KU3HEHHBIN UK MAOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBIY.

OO6opynoBaHue: CBETOBON MUKPOCKOI, MUKPOIpenapaTsl SULEKIETOK U CIIEPMaTO30U 0B,

Mozeib «LUKII pa3BUTHUSA JIATYLIKIY.

JlabopaTopnasi pabora «l3ydeHue CTpOEHMsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckas padora «BbIABIeHUE MPU3HAKOB CXOACTBA 3apOJbIIICH MO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUSI BBICIIUX PACTCHUI.
Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropus CcTaHOBJCHHS W PAa3BUTHA TeHETUKUM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponbp oTeyecTBEHHBIX YUEHBIX B Pa3BUTHM TeHETHKH. Paborsr H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TIOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WIOTAa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTun, (eHotun. OCHOBHBIE METOJbl TE€HETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUIN, MOJICKYJIIPHO-TEHETUYECKHM.

JdemoHcTpauuu

Hoptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. @unumuenko, H. B. Tumodees-Peconckuii.

Tabnuie! u cxembl: «MeTOoAbl TeHETUKI», «CXeMbl CKPEIUBAHUS.

JlaGopaTopHasi pa6ota «/lpo3oduina kak 0O0bEKT FreHETHIECKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Monorubpuanoe ckpemmBanue. [lepBbrii 3akoH MeHaenss — 3aKOH €IMHOOOpa3us
ruOpusioB mepBoro nokojeHus. IIpaBuno nomuHupoBanus. Bropoii 3akoH MeHaens — 3aKoH
pacuienyieHus Ipu3HakoB. LluTonornyeckne OCHOBBI MOHOTHOPHIHOTO CKpeInMBaHus. I unoresa
YUCTOTBI FaMeT.

AHanuzupyroniee — ckpemuBaHue.  IIpoMeXyTOuHBIM ~ XapakTep  HacileIOBaHUS.
Pacieruienue npu3HakoB IIpHU HEMOJIHOM JOMUHUPOBAHUH.

JluruOpugHoe CcKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHCHUMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHMS.

CueruienHoe HacnenoBanue npu3HakoB. Pabotsl T. Moprana. CrienieHHoe Hacae10BaHNE
I'CHOB, HapyLueHne CILICIIJIICHUA MG)K,Z[y T'CHAMU. XpOMOCOMHaH TeOpI/I}I HaCJICACTBCHHOCTH.

I'eneruka nosa. XpoMOCOMHBIM MEXaHM3M OIPENEICHUS 10Ja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TE€TepOraMeTHbI IIOJI. ['eHeTnuyeckass CTPYKTypa IIOJIOBBIX
xpoMocoMm. HaciienoBanue pu3HAKOB, CLEIUIEHHBIX C I1I0JIOM.

I'enotun kak memnoctHas cucrteMa. [lneroTpomnusi — MHOMXKECTBEHHOE [IEMCTBHE TEHA.
MHOKeCTBEHHbI ajuieNnu3M. B3auMoaelcTBue HeaUleNbHBIX TeHOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

['enerndecknii KOHTpPOJIb Pa3BUTHUS PACTECHMI, JKUBOTHBIX M YEJIIOBEKa, a TaKXe
q)HSHOJIOFI/I‘IeCKI/IX mponeccoB, MOBECACHUA U KOTHUTUBHBIX (bYHKI_II/Iﬁ I'eneTndeckue MeXaHU3MBI
CI/IMGI/IOFeHeBa, MEXaHU3MBbI BSaHMOHeﬁCTBI/IH «XO35UMH — MapasuT» U «XO034HUH — MI/IKpOGI/IOM».
I'eHeTHYecKHnEe aCIEKTHI KOHTPOJIA U U3MCHCHUA H&CH@I[CTB@HHOﬁ I/IHq)OpMaI_[I/II/I B IMTOKOJICHUAX
KJIETOK U OPTraHu3MOB.

JdemoHcTpauuu

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

Tabmuibl u cxembl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3akoH Menaens»,

«AHanu3upylolee ckpemuBanue», «HenonHnoe nomuaupoBanuey», « CUEMIEHHOE HACIEI0BaHUE
MPU3HAKOB y 1po30huibl», «I enHetnka nonay, «Kapuorumn uenosekay, «Kapuotum apozoduis,
«Kapuotun ntuiisn», « MHOXKECTBEHHBIN aieTu3M», «B3anumoielicTBie TeHOBY.

Ob6opynoBaHue: MOJIENb Ui JEMOHCTPAIMU 3aKOHOB €IMHO00pazus TMOpUI0B MEPBOTO

IMOKOJICHHUA W pacClICINICHUA IMPU3HAKOB, MOICIbL IJId ACMOHCTpAallMU 3daKOHA HC3aBHUCHUMOI'0
HaCJICJOBaHUA NPU3HAKOB, MOACIIb IJIA ACMOHCTpAIN CHCTIJICHHOI'O HACJICIOBAHUA IIPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpomipenapar: «J[pozoduiay.

IIpakTuyeckasi padora «l3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
JPO30(UITBD».



IIpakTuyeckasi padora «l3yueHue pe3ynbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD).

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

B3aumopeiicTBie reHoTHNIAa W cpeAbl Npu ¢GopMHpoBaHUU (eHoTuna. M3MeHunBOCTH
npusHakoB. KauecTBeHHble M KOJIMYECTBEHHBIE NPU3HAKUM. Buapl  U3MEHUYMBOCTH:
HEHACJICCTBCHHAs U HACJIEICTBEHHASI.

MoaudukanroHHass ©3MEHUYUBOCTh. Poiib cpenbl B pOpMHPOBaHUN MOIUGDUKAITOHHON
u3MeHuYMBOCTH. Hopma peakumm mnpu3Haka. BapwallmoHHBIA psijg W BapualMOHHAs KpUBas
(B. Horanucen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

I'enoTunuyeckas wu3MeHUYHMBOCTL. CBONMCTBA T'E€HOTUIIMYECKOM W3MEHYUBOCTU. BUIBI
TeHOTUITUNYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, My TaIllHOHHASI.

KomOunaTuBHas n3MeHYMBOCTh. Mei03 1 MOJI0BOH mpoliecc — OCHOBa KOMOMHATUBHOU
U3MEHYUBOCTU. PONTb KOMOMHATUBHOM U3MEHYMBOCTH B CO3/IaHMM T€HETUYECKOTO Pa3HOOOpa3Hs
B IIPEJIeNax OJHOTO BUA.

MyTanuonHass M3MEHYMBOCTh. Buapl MyTaiuil: T€HHbIE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYLUUPOBAaHHbIE MyTalMHU. SIepHbIE M LUTOIUIA3MAaTUYECKHE MYTallHH.
ComaTnyeckue W MoJoBble MyTauuu. [IpuyumHBl BO3HUKHOBEHHMS MyTauuil. MyTareHbl M UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacnenctBeHHOW wusMmeHunBoctu (H.W. BaBunoB). BHesnepHas W3MEHYHBOCTH H
HACJIEJCTBEHHOCTD.

Onuzcenemuka u INUSCEHOMUKA, pPOJIb SNUCEHEMUUYECKUX qbakmopoe 8 Haciedo8aHuu u
usmerndusocmu cj)enomunuqecmtx NPU3HAKOB Y OPcAHUIMOE.

JdemoHcTpauuu
[optpertst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubl 1 cxembl: «Buasl m3MeHUHMBOCTHY», «MoaudukanroHHas H3MEHUYHUBOCTHY,
«KoMOMHaTHBHASI U3MEHYUBOCTHY, «Meio3», «OmnomoTBopenney, «I'eneTndeckue 3a00IeBaHus

4yesoBeKay, « Buabl myranuinn.

OO6opynoBaHue: >KMBBIE W TrepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTCHHM, PHUCYHKH
(ororpadun) KUBOTHBIX C PA3TUYHBIMUA BUIAMU H3MEHYUBOCTH.

JlabopaTopuasi pabora «lccmenoBaHue 3aKOHOMEpPHOCTEH  MOAU(DUKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BaprallmOHHOTO psAjia U BapUAllMOHHOW KPUBOW».

IIpakTuyeckasi padora «MyTtaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOITpENapaTax)y.



Tema 14. I'eHeTHKA 4Ye10BeKa

Kapuorun uenoBeka. MexayHaponHas mporpamMma MCCIIEIOBAaHUS T€HOMa YEJIOBEKa.
MeTobl M3y4YeHHsI TCHETUKH YENIOBEKa: TeHEaTOrHueCKUid, OMM3HEIOBBIN, [IUTOTCHETUICCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKHUI, MOJIEKYJISIpHO-TeHETHYeCKUH. COBpPEMEHHOE OIpeIeliCHHe
TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM UKclie ¢ momoibto [TT1P-
aHanm3a. HacnencTBenHblie 3a00sieBaHus YelloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEApacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHUKU B
MPEIOTBPAIICHUN W JICUCHUU TEeHETHUYECKUX 3a00JIeBaHUN YenoBeKa. MeIuKO-TeHETHYEeCKOoe
KOHCyJIbTHUpOoBaHHEe. CTBONOBBIEC KIETKU. [IOHATHE «T€HETHYECKOTO Irpy3a». DTUUECKUE ACTICKThI
WCCJICTIOBAHHI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakTOpbl MOBHIIIEHHONW YyBCTBUTEIBHOCTH YEJIOBEKA K (pU3MuecKoMy U
XMMHUYECKOMY 3arps3HEHHUIO OKpY’Kalled cpenbl. ['eHeTmdeckas MpeapacrnoiaokeHHOCTh
YEJIOBEKA K MAaTOJIOTUSIM.

JdemoHcTpauuu

TaOuuIbl U CXEMBI: «KapI/IOTI/IH YCJIO0BCKay, «MCTOI[BI HN3YYCHUS I'CHCTHUKU YCJIOBCKA»,
«['eneTnueckue 3a00JI€BaHMS YETIOBEKAY.

IIpakTnyeckas padora «CocraBiieHHE U aHATIU3 POJOCIOBHON.
Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanus M CeJleKUMs. 3apoKICHHE CEJNeKIMH M JAoMecTHKauuu. YueHue H.
W. BaBunoBa o LleHTpax NpOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuil. Poib
CEJIEKI[MM B CO3JaHUU COPTOB PACTE€HUU W MopoA XKUBOTHBIX. COPT, MOpoja, MITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HacliencTBeHHOM n3MeHunBoctu H. WM. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN PaOOTHI.

Mertoapl CeneKIMOHHOM paboThl. MIckyccTBeHHBIN 0TOOP: MacCOBBIN U MHINBUTY JIbHBIN.
Oranbl KOMOMHAIIMOHHON cenekiuu. Mcmpitanue mpou3BoauTeneii mo moromctBy. OTO6Op MO

I‘eHOTI/IHy C ITIOMOIIIBKO OLICHKHU (beHOTI/IHa IIOTOMCTBA U OT60p 10 FGHOTI/IHy C ITIOMOIIIBKO aHAJIN3a
JTHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ] CENeKIIMOHHOW paboThl. PamuanMoHHBIN u
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTalUil y KyJbTYpHBIX ()OpM OpraHHU3MOB.
Hcrnonp30BaHre TEHOMHOTO PEAAKTUPOBAHUS U METO10B pekoMOMHaHTHBIX JIHK m1st monmyuenus
MCXOJIHOTO MaTepuaa Jiisl CEJIeKIUU.

[Tonyuenne mnonummonnoB. BHyTpuBugoBas rulOpuamn3anus. bIu3KOpoACTBEHHOE
CKpeIUBaHue, WK UHOpUIUHT. HepoaCcTBEHHOE CKpelMBaHue, WK ayTOpUAMHT. ['eTeposuc u



ero mpuuuHbL. Mcmonp3oBaHue rerepo3nca B cenekiuu. OtrnanéHHas TUOpHAN3AIINS.
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHXKEHUS CENEeKIMH PACTCHHH W
KUBOTHBIX. «3€1EHasi pegontoyusLy.

CoxpaHeHHE U H3Y4YEHHME I'€HETHUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH M MX AMKHUX
poauyeit Ui CO3AaHUsl HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemuyecKUMu pecypcamil CenbCKOX03AUCMEEHHbIX U NPOMbICTIOBbIX
HCUBOMHDBIX 8 YENAX VAVUUICHUS CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIE008aAHUL, NEPeOo8bIX udel U
NepcnekmueHbIX MexXHON02UlL.

JdeMoHcTpanuu

Ioprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel 1 cxembl: «L{eHTpbI IPOUCXOXKICHUS U MHOTO000Pa3Hs KyJIbTypHBIX pacTEHUI,

«3aKOH TOMOJIOTUYECKHX PSJOB B HACIEACTBEHHONW H3MEHUMBOCTH», «METOMBI CEIeKIun»,
«Otnanénnas rudpuan3anus», «KMyTtareHesy.

JlaGoparopHasi pabdora «/3yueHue cOpToB KyJbTYPHBIX PACTEHUN W MOPOJ JOMAITHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydeHne METOJOB CEJIEKIIUU PACTCHHIN.
IIpakTnueckas padora «lIpuBuBKa pacTeHuin».

Ikckypeusi «OCHOBHBIC METOJIbI U JTOCTHIKEHUS CEJIEKLIMU PAacTeHUH M )KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (hepMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUTUYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusl 1 CHHTETHYECKAs OMOJIOTUSA

OOBbeKThl, HCMONb3yeMble B OMOTEXHOJOTMH, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepUCTUKa. TpaaulMOHHas OHOTEXHOJIOTHS: XJIeOoIeyeHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAeNUE. MUKpoOHoaornueckuii cuutes. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozaHue TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO M3MEHEHUs W
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO TOJyYEHHsS] OPIraHU3MOB U UX KOMIIOHEHTOB, COJAEpIKAIIUX
HE BCTPEYAIOIIUECs B IPUPOJIe OMOCHHTETUYECKHE TTYTH.

Knerounas mnxxkenepusi. MeToasl KyJabTypbl KJIETOK W TKaHEW PACTEHUN W KUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anus W COMaTHYeCKud smMOpuoreHes. lcmosp3oBaHue
rarionioB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue



MOHOKNOHANbHBIX U NONUKTOHANLHLIX aHmumen 6 meouyutre. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SHLEKIIETOK U KIIOHUPOBAHUE )KMBOTHBIX. METO TPAHCIUIAHTALUHU 1P KIETOK.
Texnonocuu  0300po6ieHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHANLHO20 — PA3MHOICEHUS
CeNbCKOXO3AUCMEEHHBIX KYTbMYP.

XpOMOCOMHAs U T'eHHasl UHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHPOBaHUE
pekomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOW ¥ TEHHOM WHXCHEPUH. OKOJOTHYECKHE U ITHYECKHUE TPOOIeMBbI TEHHOM
WHKEHEPUH.

Menununckue 6norexnonoruu. [loctrenomuas nmudposas meaumuHa. [IIP-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronbp30BaHNE CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus paka. 3D-OnonnxeHepus
Ui pa3paboTKH (PyHIAMEHTAIBbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMILJICKCHBIX
TKaHEeil coYeTaHHMeM TEXHOJIOTMH TPEXMEpPHOro OMONMPHHTUHTA U cKaddoiauHra s pereHus
3a[a4 IePCOHAIM3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BAaKIUMH C IENbI0 OOecredeHs] KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneir OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHuUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

TaOmuIel M CXEMBIL: «Hcnons3oBanue MUKPOOPTaHU3MOB B  MMPOMBIINIJICHHOM

POU3BOJICTBEY, «KieTouHas nHxkeHepus», «[ eHHas HHKCHEPUSD).
JlaGopaTopHasi padora «/3ydueHre 00beKTOB OMOTEXHOIOTHI.
IIpakTuyeckas padora «IlosyyeHre MOJTOYHOKUCIIBIX TPOTYKTOBY.

IKcKkypeus «bruoTexHomorus — BaKHEHIIasi MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIIACC
Tema 1.3apokaeHue U pa3BuTHE IBOJIOIMOHHBIX MPeACTABJIECHUI B OM0JIOTUH

OpomonnonHas Teopus Y. JlapsuHa. [Ipeanockuik BOSHUKHOBEHU AapBUHU3MA. JKU3Hb
Y Hay4dHas aedarenbHocTh Y. JlapBuHa.

JBmwxyue cuibl SBoionuMd  BuaoB 1o Y. JlapBuHy (BbICOKash WHTEHCHBHOCTb
pa3sMHOXEHHS OpPraHW3MOB, HACJIEACTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).



Odopmienne cuateTndeckoi Teopun sBomroruu (CTD). HelitpanbHas Teopust 3BOJIIOIIH.
CoBpeMeHHas HBOJIOIMOHHAs OMOJOTHsA. 3HAUEHUE IBOJIOLUOHHONW TeOpuu B (pOpMHUpOBAHUH
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA.

JdeMoHcTpanuu

Hoptpetrsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBbe,
Y. JapsuH, C. C. YerBepukos, 1. U. llImansraysen, Ix. Xonaeitn, . K. benses.

Tabmunbl u cxembl: «Cuctema xuBor npupozs! (o K. Jlunuero)», «JlecTHUIA KUBBIX
cymects (1o Jlamapky)», «Mexanu3m (hopMUpOBaHUS MPUCITOCOOIEHUN Y paCTEHUN U JKUBOTHBIX
(mo Jlamapky)», «Kaprta-cxema mapmipyta mytemectsus Y. Jlapsunay, «Haxogku Y. JlapBunHay,

«Dopmbl 60pHOBI 3a cymecTBoBaHUE», «[loposl romy6eii», «MHOrooOpasue KylIbTypHBIX GOpM
KamycTel», «llopoabl JOOMaIIHUX KHUBOTHBIX», «(Cxema o00pa3oBaHHs HOBBIX BHJOB (T10
Y. lapBuHy)», «CxeMa COOTHOILIEHHUS JBIXKYLUIUX CHJI 3BONIOUUN», «OCHOBHBIE IMOJOKEHUS
CHUHTETHUYECKOHN TEOPHH IBOIIOLIII.

Tema 2. MuUKpo3BoOIOLMS U €é pe3yabTaThbl

[Momynsmus kak sieMeHTapHas eAuHula 3BOMIONUH. COBpPEMEHHbBIE METOIbl OLEHKU
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nonysiuil. MismeHeHune reHopoHAa MOMYJISIUN KaK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SABJIEHUE. 3aKOH TeHeThueckoro paBHoBecusa Jx. Xapawm,
B. BaiinGepra.

DOneMeHTapHbIe (AKTOPHl (ABMKYIIME CHIIBI) JBOJIONUU. MYyTallMOHHBIA TIPOIECC.
KoMOunaTiBHas n”3BMEHYMBOCTD. [[peiid) TeHOB — cirydailiHble HeHApaBICHHBIC U3MEHEHHS 9aCTOT
aleneld B nmonynsanusax. Dpdext ocHoBarens. Ipgexm dOymuviiounozo eoprviuika. CHudiceHue
2eHemuU4ecKo2o pasHoobpasus: npudunsl u cieocmsus. llposenenue s¢hghexma opetigha eernos 6
oonvwux u manvlx nonyiayuax. Mwurpammn. V3onsamus  momynsuui:  reorpaduveckas
(mpocTpaHCTBEHHAas ), OrojornuecKas (PEernpoyKTHBHAS).

EcrecTBeHnbIii oTOOp — Hampapisronuii Gaktop 3Boaoruu. DOpPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIHMKM, CTAOMIM3UPYIOIIMMA, pa3pbiBarommil (au3pyntuBHbA). [lomgoBoit otbop.
Bo3HukHOBeHHE U 3BOJOOUA COOUAJIBHOT'O ITOBCACHUA ) KUBOTHBIX.

[TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJbTaT MHUKPOIBOJIONMH. BO3HHKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMopho3sl ¥ uanoaaantanuu. [Ipumeps! npucnocodieHui y
OpPraHu3MoB:  MOp(QOJOTHYECKUe, (UINOIOTHUECKUE, OUOXUMHUYECKUE, TOBEIACHYECKHE.
OTHOCHTENTBHOCTh MPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBanue Kak pe3yiabTaT MHUKPOIBOJIIOIHH.
M3onmsumst — xmrodeBoit daktop BumooOpazoBanus. IlyTm m cmocoObl BHUA00OpAa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUYECKoe (IKOJIOTHYECKOE), «MTHOBEHHOECH
(monurmmonau3anusi, rudpuan3anws). JJTuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.



Mexanu3mbl HOpMUPOBaHUS OHMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponp 3BOMIONIMOHHOW OHONOTMM B pa3padOTKe HAYYHBIX METOJOB COXPAHCHHUS
Omopa3zHooOpaszusi. MUKPOIBOMIONUS W KOIBOIIONMS MAapasUTOB W HMX XO035€B. MeXaHU3MBbI
dbopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetst: C. C. YerBepukos, 3. Maiip.

Tabauie! u cxembl: « MyTallMOHHAsI U3MEHYUBOCTDY, «llomysiiinoHHas CTpYKTypa BUIa,

«Cxema mposBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkymume CHIIBI  DBOJIIOIIUNY,
«IKoJIOTUYECKasT M3OJSIIUS TOMYJISAIUNA CeBaHCKON ¢openn», «l'eorpadudeckas H30IAIUS

JUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «IlomynsiimoHHbIe BOTHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «Cxema NeHCTBUSA ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYILIECTBOBAHHE, «MHIyCcCTpUANBHBIN MEJTaHU3MY, «OKuBbie HCKOTIaeMbIC»,
«ITokpOBUTENLCTBEHHAS OKpacka KHBOTHBIX», «lIpemympeknaromas OKpacka >KHBOTHBIXY,
«Dusnonoruyeckue agantanuny», «lIpucrnocodseHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY,
«Kputepun Bunma», «Bunsl-nBoiiHukm», «CTpykrypa Buma B npupoae», «CrocoOs
BunooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«JKoJIoTHYECKOe BUI000pa3oBaHue BUIOB cHHHI, «llomummounbl pacteHui», «KamyctHo-
pEeACUHBII THOPUIY.

Oo6opynoBanue: repdapuu pacTeHUi, KOJUICKIIMA HACEKOMBIX, Yydella MTHIl U 3Bepei ¢

OpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOOJICHUH, Yyuena NTUI] U 3Bepell pasHbIX BHUJOB, repbapuu
pacteHuil OIM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padoTa «BrisiBJIeHHE N3BMEHUUBOCTH Y OCOOEH OJTHOTO BHJIA».

JlabopaTopHas pabora «lIpucnocoGneHuss OpraHU3MOB W HMX OTHOCHUTEIbHAS
11EeJIECO00PA3ZHOCTHY.

JlabopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.
Tema 3. Makpos3Bosouus U eé pe3yabTaThbl

Meroasl u3yyeHus MakposBosrouuu. llameoHronormdyeckue MeETOABI  M3Yy4YECHUS
sBororuy. Ilepexonnbie GopMbl M PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduyeckue meronbl u3yueHus sBodonuu. CpaBHeHHE (IOpsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUIbI-9HIEMUKH U PETUKTHL.

DOMOpPHUOIOrHYEcKHEe U CPaBHUTEIbHO-MOP(POIOTUYECKHUE METObI U3YUYEHHS SBOIOIMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIHMOHHBIX HOBIIECTB.
["'omonornyHble ¥ aHATOrMYHbIE OpraHbl. Py uMeHTapHble OpraHbl U aTaBU3Mbl. MoOJEKyIIpHO-



TCHETUYCCKUC, OHMOXHMMHYESCKHUE n MaTE€MaTU4YCCKUC METObI HU3Yy4YCHUA OBOJJIOLHH.
T"'omMon0oruYHbIC TCHEI. COBpeMeHHBIG MCTOABI TOCTPOCHU A (bl/I.HOI‘eHeTI/I‘-IGCKI/IX ACPCBLCB.

XpOMOCOMHBIe MyTallu1 U 5BOJIFOIIHUA T'CHOMOB.

OOmue 3akoHOMepHOCTH (MIpaBWIIA) OBOMIONUU. [Ipunyun  cmeHvl  YHKYULL.
HeobpaTtumocTs 3BoMonnu. AantTuBHas paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpauuu
[Moptpetst: K. M. Bap, A. O. KoBanieBckuii, @. Mrosuiep, J. ['ekkenb.

Tabauipl U cxeMbl: «DUIOTeHETHIECKUIN PSJT JIOMAIN», K APXCONTEPUKC», «3BEPO3yObIe

auiepe», «Crerouedans», «PuHnogure, «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOBY», «Penukrbl»y, «HayanmpHble cTaauu SMOPUOHAIBHOTO
Ppa3BUTHUSA ITI03BOHOYHBIX )KMBOTHBIX», «I OMOJIOTHYHBIEC U aHAJIOTUYHBIE OPraHb, «PyIUMEHTBD,
«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHI YeJlOBEeKa W MIMMIaH3e», «[JaBHBIE HampaBiIeHUS
IBOJIOIIMNY, «OO0IIMe 3aKOHOMEPHOCTH HBOJIOILIHN.

O6opynoBaHue: KOJJICKIUHU, TepOapuu, MYJSKM HCKOMAEeMbIX OCTaTKOB OPraHH3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU

HACEKOMBIX.
Tema 4. IIpoucxo:kaeHne u pa3BuTHE )KU3HU HA 3eMiie

Hayunple THUMOTE3bl MPOUCXOXKICHHUS XH3HM Ha 3emie. AOHWOreHe3 M NaHCIEPMUS.
JloHay4HbIE TPEICTaBICHMUSI O 3apOXKACHUU JKU3HM (KpealuoHM3M). ['mnore3a HOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cniasutannanu, JI. Ilacrepa.
[IpoucxosxaeHne >ku3Hu U aCTPOOUOIIOTUSI.

OcHOBHBIE Tanbl HEOPraHWYECKOH dBOIoNHH. [ [ITaHeTapHas (reosorudeckas ) SBOJIOIHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
Omnprt C. Mumiepa u I'. FOpu. OGpazoBanue nmoinumepoB n3 MoHoMepoB. KoarepBaTHas rumnoresa
A. W. Omnapuna, tumoreza mnepBudyHoro OymboHa J[x. XomnaeiiHa, TeHETHMYECKas THUIIOTE3a
I'. Ménnepa. Pubosumer (T.Yex) m rumoreza «vmpa PHK» V. Tl'mnbepra. dopmupoBanue
MGM6paH 1 BOSHUKHOBCHUC MMPOTOKJICTKH.

Hctopus 3emnum u Meronsl €€ wu3ydeHus. lckomaemble OpPraHMUYECKHE OCTATKH.
I'eoxponomorust u e€ wmeronel. OrTHocuTenpHass W aOCONIOTHAsE  T€OXPOHOJIOTHSL.
I'eoxpoHOIOrMYecKas MKajia: S0HbI, 3Pbl, IEPUOIBI, SIIOXH.

HavanpHbie sTanel oprannyeckoil 3Boitonuu. [losBieHne 1 3BOTIONUS MEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. BosHukHOBeHHE mepBbIX 3SKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOTUIEHKM KaK aHajor mepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.



[TpoucxoxaeHne 3ykapuoT (CHMOMOTEHE3). DBOIIOIMMOHHOE MPOUCXOXKICHUE BUPYCOB.
HpOI/ICXO)K,Z[GHI/Ie MHOT OKJIETOYHBIX OpTraHHU3MOB. Bo3HukHoBeHE OCHOBHBIX rpyni
MHOTOKJICTOYHBIX OpPTraHHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMM BhICHIMX pacTeHUi. OcHOBHBIE apoMopdo3bl PACTCHUH.
Beixon pactennii Ha cyury. [losiBleHne ciopoBbIX pacTeHUH U 3aBOeBaHUE UMU cyIId. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTECHHIA.

OcCHOBHBIE ATamnbl 3BOJIONHUH XKHUBOTHOTO Mupa. OCHOBHBIE apoMOp(oO3bl >KHBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — NMOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBHIS
’KUBOTHBIE. JKU3HB B BO/E. DBOMIOIHUSA MO3BOHOYHBIX. [Iporcxoxkaenne ambuOnidi U penTUiIHii.
[Ipoucxoxaenne MIeKONMUTAOMUX M ntuill. [lpuHnmn kimtoueBoro apomopdosza. OcBoeHue
6GCH03BOHO‘-IHBIMI/I 1 ITO3BOHOYHBIMHU XUBOTHBIMHAU CYI_HI/I.

Pa3BuTHe %u3HN Ha 3emiie 110 3paM U EpUOAaM: apXeH, IPOTEPO30i, ITaJIe0301, ME30301,
KaifHo30H. O011as XapaKkTepuCTHKa KJIMMaTa U Ire0J0rMYECKUX mpoiieccoB. [losiBienue u pacuser
XapaKTEpHBIX OPraHU3MOB. YTJe00pa3oBaHME: €ro YCIOBHMsS M BIMSHME Ha Tra3oBbIH COCTaB
aTMocQepBhl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMYECKUE KPU3UCHI Mpouuioro. [IpuduHbI U ciencTBus
MaccOBBbIX BhIMHpaHHi. COBPEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocobeHHoctu. [Ipobiema

coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpyHIunBl KiaccuuKaum OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI OPTaHNU3MOB.

JdeMoHcTpanuu

[Moptpeter: ®. Pean, JI. Cnamnannanu, JI. [Tactep, U. W. MeunukoB, A. W. Onapun,
Hx. Xonneitn, I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmuimst u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo u3ydeHnuro

caMo3apoxeHus: xu3Hu», «Cxema ombita C. Mmmiepa, I'. FOpu», «3JTtanbl HeopraHUYeCKOM
3BoJIIOIMNY, «['eoxpoHonoruueckas mkana», «HayaapHble 3Tambl OPraHUYECKOW SBOJIFOLIUNY,
«Cxema 00pa3oBaHUsI DYKapuOT MyTEM cuMOnoreHe3ay, « Cucrema skuBoi mpupoas, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHmity, «PuHHODUTEY, «OMTHOKIETOYHBIE BOAOPOCIH,
«MHoroknerounsie Bogopocimw», «Mxmw», «llanopotHukm», «l['0I0CEMEHHBIE paCTEHUNY,
«Opranbpl IIBETKOBBIX pacTeHMit», «CxeMa pa3BUTUS >KUBOTHOTO MHpPa», «ApoMopdo3sl
JKUBOTHBIX», «lIpocteitmmey», «Kumeunononoctusie», «llnockue uvepBu», «YiIeHHUCTOHOTHEY,
«PwI10BIY, «3eMHOBOAHBIE», «IIpecmbikatomuecs», «IItunpy, «Miekonuraromme», «Pa3zBurue
J)KU3HU B apXxeuckoul spey», «Pa3BuThe *KWU3HU B MPOTEPO30MCKONU 3pe», «Pa3BuThe XKu3HU B
MaJe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMA OPTaHUYECKOT0 MUPAy.



Ob6opynoBanue: repOapu pacTeHUH pa3IMYHBIX OTIENIOB, KOJUICKIIMU HACEKOMBIX,

BJIQ’KHBIC TMIpCMapaThbl XUBOTHBIX, PAKOBHUHBI MOJIJIFOCKOB, KOJUICKIIMU HIJIOKOXHUX, CKCJICTHI
MMO3BOHOYHBIX JKHUBOTHBLIX, 4Yydcljla HOTUL[ U 3Bepel‘/’1, KOJJICKIIUH OKaMeHGHOCTGﬁ, ITOJIC3HBIX
HCKOIMIAaCMbIX, MYJISKH OPraHUYCCKUX OCTATKOB OPTraHU3MOB.

Bupryanbnasa jgaboparopHas padora «MonenupoBanue onbiToB Mumnepa—tOpu 1o
U3yYEHHUIO A0MOT€HHOT0 CUHTE3a OpraHUYEeCKHX COEIMHEHHUH B IEPBUYHOI aTMocheper.

JlaGoparopHass pabGora «/3yueHue u ONHUCAHWE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.

IlpakTuyeckasi padora «M3ydyeHne o0COOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJIETIOBY.

IIpakTnyeckas padora «3ydeHne ocCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).
Tema S. IIpoucxoxaenue 4e10BeKa — AaHTPONOreHe3
Paszgensl u 3anaun aHTPONIOJIOrMU. METO bl aHTPOIIOJIOTHH.

CraHoBI€HHE TPEICTABICHUN O MPOUCXOXKICHUM YeOBEKa. Peaurno3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBo uyenoBeka € KUBOTHBIMU. CHCTEMAaTHYeCKOE IIOJIOKEHHE 4YelIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(doioruueckue,
IMOpHONIOTHYECKUE, (U3HOIOr0-OMOXUMHUYECKUE, TOoBeAeHYecKrue. OTIMYus 4YeloBeKa OT
KHUBOTHBIX. [IpAMOX0XKIEHNE ¥ KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHCTEMBI.

JBwxyume cuibl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMUYECKHE, COLMANbHBIC.
CooTtHorieHre GMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJUU aHTpoONoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0ei. ABCTpaIONUTEKN —
JIBYHOTHE TpeaKu JroAeil. YelnoBek yMmelnblid, MepBble M3TOTOBICHUS Opyauil Tpyaa. UemoBek
MPSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
o0mIMii MpeoK HeaHIePTAThCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTaabCKUi
KaK BHUJ JIIOJICA XOJIOJHOrO Kiumara. YenoBeK pa3yMHbIA COBPEMEHHOIO THUIIA, JEHUCOBCKHUM
YelI0BEK, OCBOCHHE KOHTHHEHTOB 3a nipenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIIOLUSL COBPEMEHHOI'0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJSIUAX YeTOBEKa.
MyTaruonHsIi miporiece U nmoaumopdusM. [lonmynsauroHHbIE BOJIHBI, Apeld reHOB, MUTpaLUs U
«3(ppexT ocHOoBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.



UYenoseueckue pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas (eBpasuiickas),
ABCTPAJIO-HErPOHIHAS (PKBAaTOpPHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHcKas). Bpems u
YT paccelieHuss 4YeloBeka Mo IiaHere. EnuHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBHUSM OKpY KaloIIen
cpensl. Bausiaue reorpaduueckoit cpeabl u apeiida reHoB Ha MOpPGOJOTHIO U (PU3HOIOTHIO
YeJIoBeKa.

MexauciumnianHapasle  MeToAbl B (usnyeckor (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
DOBOJIIOIMOHHAST ~ AQHTPOIIOJIOTUSI W TMAJCOAHTPOIOJIOTHSI  YEIIOBEUECKUX  MOIYJISIUH.
buocormansHple  WCCIEAOBAaHHWS ~ TPUPOABI  dYeloBeka.  MccienoBaHWe — KODBOJIOIMH
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Hoprperst: Y. Japsun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuielt 1 cxembl: «MeToasl  aHTpomoyniorun», «[OTOBHOW MO3r  4YEJIOBEKay,

«YenoBexkooOpaszHble 00€3bsHBI», «CKeNeT 4elOBeKa W CKeNleT IMUMMaH3e», «PynuMeHTsl u
aTaBU3MbD), «JIBMXKyIIME CHJIBI AaHTPOINOTEHE3a», «DBOJIOIMOHHOE JPEBO YEITOBEKaY,
«ABCTpasIonUTEK», «HemoBek yMenblit», «HenoBek npAMoXoasauuiny, «JleHuCOBCKUM YeIOBEK»
«Heannepranbupy, «KpoManboHUB», «lIpenku denoBeka», «ITambl 3BOJIIOIUHM YEITOBEKAY,
«Pacwl uenoBekay.

Ob6opynoBaHue: MyJISKH OKAMEHEJIOCTEH, PEAMETOB MaTepUaIbHON KyJIbTYphI IPEIKOB

4eloBeKa, penpoAayKiuu (pororpaduu) KapTUH ¢ MEPOTOTHICCKUMH U OUOJICHCKIUMHE CIOKETaMU
MPOUCXOXKICHUS YeJoBeKa, ¢Gororpadvd HaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJeT
YeNoBeKa, MOJICNb 4Yeperna 4YeloBeKa W 4Yepera IIMMITaH3e, MOJENb KHUCTH YeOBEKa U KUCTH
HIMMITAH3€, MOJICITH TOPCA MIPEKOB YEIIOBEKa.

JlabopaTopHasi pabora «l3yueHue o0coOCHHOCTEW CTpOEHHUS CKelleTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM).

IIpakTnyeckas padora «/3ydeHre 3KOJIOrHYECKUX alanTaluid Y€JI0BEKa.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOLICHHMAX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:Kalouel cpeaou

3apoxaeHue W pa3BuTHEe OHKojoruu B Tpydax A.I'ymGonsara, K. @.Pymse, H.
A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skosnoruu. CBsi3b
9KOJIOTUH C APYTUMH HayKaMH.

Metonast sxonoruu. [loneBsie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOJHBIE U
nabopaTopHbie. MojenupoBaHue B KOJIOTHH. MOHUTOPUHT OKPYIKAIOIICH CPEJbl: JTOKATbHBIH,
pPErHOHAIBHBIN U TIO0ATBHBIH.



3HayeHHUE PKOJOTHMYECKUX 3HAHMM IJIsI YeJIOBEKAa. JKOJOTMYECKOE MHUPOBO33PEHUE KaK
OCHOBAa CBf3€H delloBeuecTBa € npuponor. POpMHUpPOBAHHUE DKOJOTMYECKOW KYJIBTYPbl H
HKOJIOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[oprpeter: A. I'ymbonbar, K. @. Pynse, H. A. CeBepro, 3. ['ekkenb, A. Tencnu, B.
H. Cykaués.

Tabmuipl u cxembl: «Paznensr sxomorumn», «MeTobl 3Koorun», «CxeMa MOHUTOPUHTA

OKPYXAaIOIIEH CpeabDy».
JlaGoparopHas padora «/3yueHne MEeToA0B 3KOJTOTHUECKUX UCCIECTOBAHUIY.
Tema 7. Opranusmsl U cpefa 00MTaHUSA

Okonorndyeckue (akropel H  3aKOHOMepHOcTH uX JeiictBua. Knaccupukanums
IKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHE, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JAEUCTBHS dKosornueckux (akropos. IlpaBuno mmuuumyma (K. Hlnpenrens,
1O. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

Abuotndeckue paxtopsl. CBET Kak 3KOJIOrudecKuid Gaktop. JlericTBre pa3HBIX Y4aCTKOB
COJJHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IO
OTHONIEHUIO K cBeTy. CHUrHajbHas poJib cBeTa. POTONEPUOIU3M.

Temmneparypa kak skosmormueckuid Qaxtop. JleiictBue TemmepaTypsl Ha OpPraHU3MBL
[loiiknnorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonoruyeckuit ¢akrop. IIpucnocobnaenus pacTeHUd K MOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukanust pacteHwii mo oTHomeHH0O K Boje. [Ipucmocobnenus
JKUBOTHBIX K H3MEHEHHIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHUs OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYLIHAas, MMOYBEHHAs, TNIyOMHHAS
MOJIMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. Du3uko-XxUMHUecKHe OCOOEHHOCTH cpel OOUTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K )KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHNE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[TpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUI KU3HU.

Kuznennsie ¢popmbl opranu3moB. [lonsarue o xusHeHHol Gopme. KuzHeHHBIE (HOPMBI
pacTeHuil: aepeBbs, KyCTapHUKH, KYyCTapHUYKH, MHOTOJIETHHE TpPAaBbl, OIHOJIETHHE TpPAaBHI.
XKuznenusle (GOpPMBbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOCHHUsS ¥ 00pa3a KU3HHU.



buotnueckne dakTopbl. Buapl OMOTHYECKHWX  B3aWMOJICHCTBUN: KOHKYPEHITUA,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusMm, kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOACWUCTBUS  (TOMHMYECKHE,
dopudeckue, dadbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aUMOJCHUCTBUN ISl CYIIECTBOBAHUS
OpPraHu3MoB B cpene ooutanus. [IpuHIUT KOHKYPEHTHOTO HCKITIOUCHHUS.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «IKonorudeckue HakTopb», «CBETOBON CHEKTP», « IKOIOTHUESCKUE

TPYNIbI dKUBOTHBIX MO OTHOIICHUIO K CBETY», « TEMIOKPOBHBIE )KUBOTHBIE», «XO0JI0JHOKPOBHbIE
JKUBOTHBIEY, «DHU3MONOrHYecKue ananTaiui XUBOTHBIX», «Cpeapl OOUTaHHS OPraHU3MOBY,
«buonorndyeckue puTMeDy, «KuszneHHbie GopMbl pacTeHuin», « Ku3HeHHbIE ()OPMBI JKUBOTHBIXY,
«JKocHucTeMa IMMPOKOIUCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro yeca», «llenu muraHus»,
«XumaudectBoy, «llapasutuzmy, «Konkypenmusy, «Cumomnosy, « KommeHcanmsmy.

Ob6opynoBanue: repOapuu pacTeHUH W IKUBOTHBIX, MPHUCIIOCOOJIEHHBIX K BIIUSHUIO

pPa3IMYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIIMBBIX PACTEHHH, CBETONIOOWBEIC, TCHEIIOOMBHIC W TCHEBBIHOCIHMBBIC KOMHATHBIC
pacteHusi, repOapuu U KOJUIEKIIUH TETIOMFOOUBBIX, 3MIMOCTOMKIX, MOPO30yCTOMYMBBIX PACTCHHUH,
yydyena TTHIl M 3BEpeH, repOdapum pacTeHHH, OTHOCAIIMXCS K TUTrpoduTaM, Kcepodwutam,
MGBO(bI/ITaM, KOMHATHBIC paCTCHUA JaHHBIX I'PYIII, KOJUICKIWU JXUBOTHBIX, OGHT&IOH.II/IX B pa3HbIX
cpemax, TepObapum M KOJUIEKIMM pPAaCTeHWH U JKUBOTHBIX, OONQJAIOIIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH JKU3HHU, TepOapuu M KOJJICKIHH
pacTeHuil U JKUBOTHBIX Pa3JIMYHBIX )KU3HEHHBIX (POPM, KOJUICKIIMH KUBOTHBIX, YUYAaCTBYIOUINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas padoTa «BrisiBJIeHHE TPUCTIOCOOJICHHI OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BpIsiBIEHHE TPHUCTIOCOOJICHHI OPraHW3MOB K BIIUSTHHUIO
TEMIEPATYPbI».

JlaGopaTopHasi padoTra «AHAaTOMHUYECKHE OCOOCHHOCTH PACTCHHN W3 pPa3HBIX MECT
OoOUTaHUS.

Tema 8. Jko/10rusi BUA0B M NOMYJISAIHI

DKOJOTHYECKHE XapaKTePUCTHKHU monysiuu. [lomynsius kak Ouonornueckas CUCTeMa.
Ponp HeogHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OWOJIOTHH BHIIOB B
(GOpMHPOBAHUYN TIPOCTPAHCTBEHHOHN CTPYKTYPHI MOMyJisiiinii. OCHOBHBIEC TTOKA3aTEIH MOMYJISIIHN:
YHCIICHHOCTh, TUIOTHOCTh, BO3pPAcTHAash M IOJIOBAas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHSL.

DKojoruyeckas CTpykrypa nomysasiuud. OLeHKa YMCIEHHOCTH momyJidainuu. /nHamuka
MOMYJISAUUK U €€ peryisinus. bBUOTHYECKH MOTEHIMaN MOy, MoaenupoBaHie JUHAMUKU
nonynsauuu. Kpusbsle pocta uucineHHoctu mnomyisiiuu. Kpusble BbDKHUBaHUS. Perynsuus



YUCICHHOCTH MOMYJISUNA: posib (AKTOPOB, 3aBUCAIIUMX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKoJIoru4yecKre CTpaTeru BUIOB (1- u K-cTpaterun).

[TonstTre 00 H»KoMOrMuYecKol Huine BuAa. MecrooOuTanwe. MHoOromepHas MOJEINb
skosornyeckord HumM k.M. XarunHcona. Pa3mepsl skonorndyeckor HUIIM. [loTeHnmManbHas u
pean30BaHHAasl HUILLIU.

Bun kak cucrema momynsiumid. Apeanbl BUIOB. BHABI M UMX KU3HEHHBIE CTPATErHU.
DKOIOTrHYECKUE SKBUBAIEHTEL.

3aKOHOMEPHOCTH TIOBEJCHHS W MUTPAllUid >KMBOTHBIX. bHOJOTHYECKWE WHBAa3WHU
qy’>KEpPOJTHBIX BUIOB.

JdeMoHcTpanuu

Hoprper: Ix. . XaTuyuHCOH.

TaGnuiel ¥ cxeMbl: «DKOJIOTHYECKHE XapaKTEPUCTUKH MONYJIImny, «[IpocTpaHcTBeHHAs
CTpPYKTypa mnonyisiiun», «Bo3pactHble mnupamuasl nomyiasuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3€MJIM pPa3JIMYHBIMM OpraHudMaMu», «Mopenb 3Kojaorudecko Humm JIxK.
N. XaTunHCOHAY.

O6opynoBanue: repOapuy pacTeHUM, KOJIEKINN )KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocobieHus ceMsiH paCTeHUM K pacCeIeHUION.
Tema 9. Jkoj10rus cO001IECTB. IKOJOTHUECKHE CHCTEMBI.

Coo0mecTBa opraHn3MoB. bruorieHo3 u ero cTpykTypa. CBsS3u MEXIy OpraHU3MaMu B
OHOIIEHO3E.

Okocuctema kak otTkpeiTas cuctema (A. [Ix. Tencnu). DyHKUMOHATBHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue O10KH 3KocucTeM. [10UBBI M MIIBI B 3KOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE ITOKA3aTeNN SKOCHCTEMBI. bBriomMacca u mpoIyKIwsi. DKOJIOTUIECKUE TUPAMUIBI
qyuces, OMOMacChl M SHEPTHH.

Jlunamuxa OKOCUCMEM. Kamacmpodghuueckue nepecmpouKu. Dnykmyayuu.
HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKLeccHH. llepBUYHBIE M BTOpUYHBIC
CyKI_[eCCI/II/I n #Hx HpI/I‘-II/IHBI. AHTpOHOFeHHBIe BOB,Z[GI\/'ICTBI/IH Ha CyKI_[eCCI/II/I. KJ'II/IMaKCHOC
coobmmecTBo. buopazHooOpa3ue W MOJHOTa KPYroBOPOTa BEIIECTB — OCHOBA yCTOWYHBOCTH
COOOIIIECTB.



[Ipupoaubie 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl MOpeltl U OKeaHos.
Okocucmemvl myHop, 1eco8, cmenetl, NyCMmulHb.

AHTpOIIOT€HHbIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmuuus Mexay
AQHTPONOTEHHBIMU U IPUPOJHBIMU SKOCUCTEMAMH.

Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opockas ¢opa u dayHna.
CunaHTpomnu3aisi ropoAckoil  (ayHbl. buonormyeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJACHCTBUH  OpPraHW3MOB B
sKocuctemax. Porv kackaomozo spgexma u 6ud08-30upukamopos (Kiouegvlx 6uoos) 8
@yukyuonuposanuu sxocucmem. IlepeHOC IHEPTUN U BEIIECTB MEXTY CMEKHBIMH 3KOCUCTEMaMH.
YCTOWYMBOCTh OpPraHW3MOB, TOMYJISIMA W 3KOCHCTEM B YCIOBUSX €CTECTBEHHBIX U
AQHTPOIIOI€HHBIX BO3/IEHCTBUM.

Mexanusmol  8030elicmeus  3a2pA3HeHUll  pa3HblX MUNo8 Ha  CcyOOpPeaHU3IMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOB8bl IKONOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoI0Tus MOHUTOPUHTAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCHUCTEM.

JdemoHcTpauuu

Hoptper: A. JIx. Tencnu.

Tabnuuet u cxembl: «CTpyKTypa OnoreHo3a», « DKOCUCTeMa IHUPOKOINCTBEHHOTO JIecay,

«JKocucTeMa XBOWHOTo Jiecay, «DyHKUMOHAJIBHBIE TIPYNIBl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemiecTB B 9KocucreMe», «llenn mnwuraHus (macTOMIMHAA, JETPUTHAS)Y,
«IJKonoruyeckas nmupammia yucen», « JKojorudyeckas nupamuga Guomaccon, « IKOJIOTHYECKas
nupamujia sHepruny», «OdpazoBanue 6onotay, «IlepBuunas cykueccus», «BoccraHoBieHue eca
nocie noxapay, « JKocucremMa o3epay, «ArpoueHos», « KpyroBopot BelecTB 1 OTOK SHEPTUU B
arpouieHosey, «I[Ipumepsl ypoosakocuctem».

ObopynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, dydena NTHUIl U 3BEpew,

repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHHUN, aKBAPUYM KaK MOJIETb SKOCHCTEMBI.
IIpakTnyeckas padora «/3yyeHue u onrcanue ypOoo3KOCHCTEMBD».

JlaGopaTopHas pa6oTa «/3yueHue pa3sHOOOpa3usi MEJIIKUX MOYBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX DIKOCUCTEMAX).

IKCKYpcHsi «DKCKYpPCHSl B TUMUYHBIA OMOTeo1eHo3 (B ayOpaBy, Oepe3HsK, eIbHUK, HA
CYXOJIOJIbHBIN WJIM TOWMEHHBIN JIyT, 03€P0, OOJIOTO)».

IKCKYpcHs « IKCKYPCHsI B arpO3KOCUCTEMY (Ha TOJIE WK B TEIJIMYHOE XO3SKCTBO ).



Tema 10. buocdepa — riaodanbHas 3kocHUCTEMA

buocdepa — obuiennmanerapuas o0onouka 3emild, TAe CYLIECTBYET WM CYLIECTBOBaJa
*u3Hb. Pa3BuTHe npeacrasienuit o 6uocdepe B Tpyaax . 3rocca. Yuenue B. Y. Bepraackoro o
6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onochepsl 1 ero GyHKINU.

3aKOHOMEPHOCTH cyliecTBOBaHUA 6uocdepsl. OcoOeHHOCTH OHOchephl Kak rI00anbHON
sKkocucTeMbl. Jl[nHammueckoe paBHOBecwme B Oumocepe. KpyroBopoTbl BemectB
OMOTreoXMMHUYECKHE IUKIIBI (yTiiepoa, a3oTa). PuTMuaHOCTH siBieHUI B Onocdepe.

3onanbHOCTh Ouochepsl. [TorsiTne 0 Guome. OCHOBHBIC OMOMBI CYIITH: TYHIpPA, XBOWHBIC
jeca, CMEUIaHHbIE W MIMPOKOJIMCTBEHHBIC Jieca, CTENH, CAaBaHHBI, ITyCTHIHH, TPOIMUECKHUE Jieca,

BBICOKOTOPBs. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (yHKOHS JKHBBIX CHUCTEM, OLIEHKA HX PECYpCHOTO IMOTEHIHANa U
O6uochepHbIX QyHKIIUI.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmumbl u cxemsl: «I'eocdepst 3emnny», «KpyroBopor azorta B mpupozae», «Kpyropopot
yriepoja B npupoje», «Kpyropopor kuciopoaa B npupozae», «KpyroBopor Boasl B Ipupoe»,
«OcHoBHBIE OMOMBI CyTY, «KnmuMarnueckue nosica 3emum», « Tyaapa», « Taiiray, « CMenIaHHbIH
necy, «lupokonucTBeHHBbIH Jiecy, «CTenby», «CaBanHay, «[lycTeinsy, « Tponuyeckuii gecy.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YetoBek M OKpYyKawias cpeaa

DKOJOTHYecKre KPHU3UChl W WX MNPUYHHBL. Bo3neiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa MOYBEHHBIX peCypcoB. MI3MeHeHune Kiumara.

AHTpPOIIOTEHHOE BO3/ICUCTBME Ha PACTUTEIbHBIA MW KUBOTHBIM Mup. OxpanHa
PACTUTENBHOTO U KUBOTHOrO MUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl pupoabl. KpacHbie kKHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckne caabpl ¥ 300J0THYCCKHC
MapKu.

OCHOBHBIE IPUHIUIIBI YCTOWYMBOIO PA3BUTHUS YEJIOBEUYECTBA M MPUPOABL. PanmonansHoe
IPUPOJIONIONB30BAHUE M COXpAaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TI00aBbHBIX KOJOTHUECKUX KpHU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUCa
Y €T0 BEPOSATHBIEC MOCIIEACTBUSL.



Pa3BuTie METOMOB MOHHMTOPHHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle ucciedoanusi nepexooa K pecypcocbepeeaioweti U  KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcol. Hayuonanvnvle ungopmayuonmwvle
cucmemvl, obecneyusarouue OOCMYn K UHGOPMAyuu no COCMOSAHUIO OMOENbHbIX 6UO08 U
axocucmem. OCHOBbL IKOPeadUTUMAYUU IKOCUCTEM U CROCOO08 OOPbOBL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkuyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuubl ¥ cxeMbl: «3arpsisHeHHE aTMochephl», «3arpsa3HeHHe THAPOchHephD»,
«3arps3HeHne mouBb», «IlapHuKoBEIi A3 PerT», «Oco00 oXpaHseMble MPUPOTHBIE TEPPUTOPUIY,

«Mogenu ynpasisieMOro MUpay.

Ob6opynoBanue: Gotorpaduu 0XpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoii kuuru Poccuiickoii

®enepanun, KpacHoil KHUTM peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHS OO0YUYarOIIUMHUCS
nmporpamm CpCIaHCro OGH.IGI‘O 06pa3013aH1/1;1: JIMYHOCTHBIC, MCTANTPCAMCETHBIC U ITPCAMCTHBIC.



B cTpyKkType JTUYHOCTHBIX pe3yJIbTaTOB OCBOCHMS NMPOrpaMMbl IO OMOJIOTUU BbIJIEJIECHBI
CIICAYIOUINE  COCTAaBIIAIONIME: OCO3HAHUWE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOU
HICHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATCIBHOCTU U CaMOOIIPCACIICHUIO,
Hanuyue Momueayuu K OOyueHHMIO OHOJIOTUH, yYeleHanpasieHHoe paszeumue BHYTPEHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbOOYYAIOUINXCST PYKOBOJCTBOBATHCS B
CBOCH  JEATCIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IPUCYIIMMH  CHCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOM  KyJIbTYpHI,
cnocodoHocmu cmagumy UENHA U CTPOUTH KU3HEHHbIE IIJIaHBbI.

.HI/I‘IHOCTHI:IG pe3y.HI>TaTBI OCBOCHUA HpOI‘paMMBI 10 6I/IO.HOI‘I/II/I JOCTHUT'AKOTCA B €IUHCTBEC
y‘-IG6HOfI 148 BOCHHT&TGHBHOﬁ ACATCIIBHOCT B COOTBECTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH
COLII/IOKyJII:TypHBIMI/I, I/ICTOpI/I‘IeCKI/IMI/I nu I[yXOBHO-HpaBCTBeHHBIMI/I OCHHOCTAMU, HpI/IH}ITBIMI/I B
O6H.I€CTB€ HpaBI/IHaMI/I n HOpMaMI/I IIOBCACHHUA U CHOCO6CTBYIOT HpOHCCC&M CaMOIIO3HaHu,
CaMOBOCIIUTAHUS M CaMOPA3BUTHsI, PA3BUTHUsI BHYTPEHHEH MO3WIUH JIMYHOCTH, MATPUOTU3MA U
YBOXEHHUS K 3aKOHY M IPABOIOPSAKY, YEJTOBEKY TPyJa W CTaplieMy IMOKOJEHHUIO0, B3aUMHOTO
YBaXEHHUs, OCpeKHOTO  OTHONIICHHWS K  KyJIbTypHOMY  HACICAWI0 H  TPAJAULHIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYy-Karolien cpee.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHS YyUeOHOTo Ipeamera «bronorus» TomKHbBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOW ILIEHHOCTHBIX OpHEHTAIlMil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacumpeHue XU3HEHHOTO ONBITa M ONbBITAa AEATEILHOCTH B IPOIECCE peai3alii OCHOBHBIX
HaIpaBJIeHNI BOCIIUTATEIbHON IESTEIHHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxaancKkoro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKM OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBa;

OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX MpaB W OOs3aHHOCTEH, yBa)XCHHME 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IPU CO3/IaHUH YUEOHBIX IPOEKTOB,
peleHNH y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOIOTHYECKUX HKCIICPUMEHTOB,;

CIIOCOOHOCTh  OMpPENENsTh COOCTBEHHYIO TIO3HMIMIO [0 OTHOLIEHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€

YMEHHE YYUTBIBAaTh B CBOUX JCHCTBHUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOKICHUSIMH, KyJIbTYPHBIMH IEHHOCTSIMHA U COITHATHHBIM
MTOJIOKEHHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIENOBATEIbCKUX 3aJlay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CY>KAECHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN TPakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PoamHOM, TOpAOCTH 3a CBOM Kpai, CBOIO

Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMI0 M MAMATHUKAM IIPUPOIBL,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAaHOBJICHHE U pa3BHUTHE
OuosIorry, MOHUMAaHUS 3HauUeHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB IPUPOBI, B XKU3HH YEJIOBEKA U

COBPEMEHHOTO 00IIeCTBa;

uzeliHas yoexx1EHHOCTh, TOTOBHOCTb K CITYKEHHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPOa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIICHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH,;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONYNBOrO Oy IyIIero;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTEISM, CO3JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN XU3HH B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccnu;

4) 3cTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasl CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;



TFOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHUIAAX HCKYCCTBA, CTPECMIICHHUC ITPOABJIATH
KadcCTBa TBOp‘IeCKOI\/'I JIMYHOCTH,

5) puzuveckoro  BocnuTaHuA, (OPMHUPOBAHHMA  KYJBTYPHl  310POBbSI W
IMOLMOHAIBLHOIO 0JIArONOTyYHsi:

MOHUMAHKE W pean3alus 30pOBOT0 U 0€30macHOro 0opasa KU3HH (30POBOE MUTAHUE,
COOJTIOZICHHE THTUCHUYCCKHUX IMPaBUJI U HOPM, COQTAaHCHPOBAHHBIN PEXKUM 3aHATHH U OT/IBIXA,
peryisipHas (U3HYECKas AaKTUBHOCTH), OEPEKHOIO, OTBETCTBCHHOIO ¥ KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY M IICHXHUYECKOMY 3710POBBIO;

MMOHUMAaHWE IICHHOCTH TMPaBWJI HHAWBUAYAILHOTO W KOJJIEKTUBHOTO 0O€30macHOTo
MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIMX 3J0POBbIO U JKU3HHU JIFOACH;

OCO3HAHME IOCIEACTBUI M HENPHUATHA BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aKOToJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPY1y, OCO3HaHHUE IICHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCThL K  AaKTUBHOH  JEATEIHLHOCTH  TEXHOJOTMYECKOM W COLHMAJILHOU
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IMJIAHUPOBATH M CAMOCTOSTEIHHO BBITIONHATH

TaKyIO ACATCIbHOCTD,

MHTEpeC K pa3ianyHbIM chepaM mpodeccHoHanbHON AEATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBII BEIOOD OyayIIel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbI;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSHKEHUH BCEH
KHU3HH,

7) 3KOJIOTHYECKOTO BOCTIUTAHMUSI:

AKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIIEHUE K IPUPOC KaK NCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHUE YPOBHS HKOJIOTUYECKON KYJIbTYphI: MPHOOpPETEHHE OMNbITa IJIAHWPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXHBIX MOCJIEICTBUN I OKPYXKAIOIIEeH cpebl;

OCO3HAHME TTI00AIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IMyTel UX PelIeHuUs;

CIOCOOHOCTH UCIOJIb30BaTh MpUOOpeTaeMble IPU U3YUCHUN OMOJIOTUU 3HAHUS U YMEHUS
IpU PEIICHUH MPOoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHHE
IMpaBuJI IMOBCACHHA B TPUPOAC, HAINPABJICHHBIX Ha COXPAHCHUC PABHOBCCHUA B 3KOCHCTCMAX,
OXpaHy BHUJIOB, SKOCHCTEM, Onochephl);



AKTUBHOE HENpPUATUE NEHCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIIEH MPHUPOJHOM Cpeje,
YMEHHE TPOTHO3HPOBATH HEOIAroNpHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYHUC Pa3BUTOr0 SKOJOTHYCCKOI'0 MBIIJICHUA, 3KOJIOTHYECKOM KYJbTYpPBbI, OIIbITA
JIESTEIbHOCTH  AKOJOTHYECKOM HaIlpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHLCA HMHU B
HOBHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHEU'II)HO?I IMPAKTHUKE, TOTOBHOCTU K Y4YaCTHIO B
HpaKTquCKOﬁ JCATCIIbHOCTU 9KOJIOTHYECKOMH HAITPaBJIICHHOCTH;

8) IeHHOCTH HAYYHOTI'O TIO3HAHUSI:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHpE;

COBEPIICHCTBOBAHUE A3BIKOBOM U YUNTATEIbCKOM KYJIBTYPBI KaK CPEICTBA B3AUMOIECHCTBUS
MEXY JIOJbMHU U II03HAHUS MUDA;

MOHUMaHuEe crenu@UKA OWOJOTUU KaK HayKd, OCO3HaHHS €€ poiau B (popMUpOBaHUHU
palMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JJaHUHU [IEJIOCTHOTO MPEICTABICHHSI 00 OKPYKAIOIIEM
MHpe KaK O eIWHCTBE NPHUPOJIBI, YeJIOBEKa W 0OmecTBa, B IO3HAHUW MPHPOTHBIX
3aKOHOMEPHOCTEH ¥ PEIICHHH IPOOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJIsI COBPEMEHHON IMBUIIM3AIMU: 00CCTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEIHMIIMHBI, CO3JIaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TII00ATBHBIX
HKOJIOTHUECKUX MPOoOJIeM U 0OecreueHus Iepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALlMOHATILHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TIOJYYECHUH OMOJOTHMUYECKUX 3HAHWW B IENISX MOBBIIMICHUS 00IIeH
KYJIbTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAIBHOM
TPaMOTHOCTH 00ydJaronuxcsi, popMuUpyeMoi Mpu U3y4eHUU OMOJIOTHH;

IIOHMMaHUE CYIIHOCTH METOJIOB II0O3HAHUs, UCIIOJIb3YyEMBbIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJI30BAaTh TIONydaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXAIOIIeT0 MHUpPAa M MPOUCXOIANINX B HEM HM3MEHECHHI, YMEHHUE JeliaTh OO0OCHOBAaHHBIC
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAaKTOB W MMEIOMIMXCS JAaHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS MJIsl pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUEC NCHHOCTHU Hﬂy‘lHOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIIBCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUU IO 6HOJIOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yiabTaThl OCBOCHHS Yy4eOHOro mnpeamera «BbHoJIorusy BKIIOYAIOT:
3HaYMMbIe i1 (OPMHUPOBAaHUS MHPOBO33PEHHS  OOYYAIOMIMXCS — MEKIUCIUTUTMHAPHBIC
(MeXmpeMeTHBIE) 00IICHAYYHbIC TOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHON KapTUHBI MUpa
U cren(uKy METOJI0B IMMO3HAHMSI, HCIIOB3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHHE, TPOIeCC, CHCTeMa, HAyYHBI (DaKT, MPHHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHEe, HAOIIOJEHNE, U3MEPEHHUE, SKCICPUMEHT W JIPYTHE); YHUBEPCaIbHBIC
yaeOHbIe JeiCcTBUS (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMATBHOW KOMIIETCHIIMH OOYYaroIIUXCS;
CIIOCOOHOCTH 00y4JarImuxCcst UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTTHHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC ydYeOHbIC ACHCTBUS B IIO3HABATEIBHOW H
COIMAJIBHOM MPAKTHUKE.

B pesynbrare um3yudeHuss OMOJOTMH Ha YpOBHE CpeaHEro oomero oOpa3oBaHUS Y
oOyuaromierocss OyayT cpOpMHUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHUKATHBHbIC YHUBEpPCAJIbHbIE YyueOHble JEHCTBHS, pETYJISTHBHbIC YHUBEpPCAJIbHBIC
yqe6HHe ,Z[GI>'ICTBI/I$I, COBMECCTHAasA ACATCIbHOCTD.

MertanpeaMeTHbIe pe3ysIbTaThl OCBOEGHHUS MPOrpaMMbl CpEJHEro o0Iero odpa3oBaHuUs
JIOJKHBI OTPaXKaTh:

OBJajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUMM:
1)0a30Bble JorMyecKue AeHCTBUSI:

CaMOCTOSITENIbHO (POPMYIMPOBaTh M aKTyalIM3UpOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIF30BATh IIPU OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAJIH3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBaTh CMBICT OHOJOTHYECKUX
NOHATHUH (BBIIENATH UX XapaKTEPHbBIC IPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMH ITOHITUSIMH );

OIPCACIIATL HCIIU MOCATCIBbHOCTH, 3aaBasd MapaMCTPbl U KPUTCPUHU HUX OOCTHUIKCHUA,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS sl OOBbsICHEHHS (aKTOB U SBJICHUN KUBOM
MPUPOJIBI;



CTPOUTBH JIOTUYECKHE PACCYX AEHUS (MHIYKTHUBHBIEC, MAEOYKTHUBHBIE, IO aHAJIOTHH),
BBISABIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (HOPMYITHUPOBAThH
BBIBOJIbI U 3aKJIFOUEHHS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA JJIs NPEICTABICHUS CYLIECTBEHHBIX CBA3CH U
OTHOILICHUH B M3y4YaeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMI Pa3HOro poa,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ACATCIIBHOCTH, OLICHUBATHL COOTBCTCTBUC PE3YJbTATOB LCIIAM,
OLICHUBATL PUCKU MOCIEICTBUM ACATCIIBHOCTH

KOOPJAMHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUSAX PEAIBHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

paBBI/IBaTI: eraTI/IBHOG MBIITIJICHUC HpI/I peLHeHI/II/I KU3HCHHBIX np06neM.

2)0a30Bble HCcIe0BaTeIbCKUE TeiCTBUSA:

BJIQJIETh HABbIKAMH Y4€OHO-UCCIIEI0BATEILCKOM U TTPOCKTHOM NIEATETLHOCTH, HaBBIKAMHU
paspenieHus mpo0seM, CIIOCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TOWCKY METOOB
pelieHus MPaKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIO0B ITO3HAHUS;

HCIIOJIBb30BaATh paSJII/I‘IHBIe BHUAbBI OCATCIIBHOCTU IIO HOHy‘IeHI/IIO HOBOIro 3HaHHA, €TI0
UHTEpIpEeTally, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYalUsX, B TOM YHCIE IPH

CO3JaHNHN y‘-I€6HI>IX " CONUAJIBHBIX IMTPOCKTOB,

(bOpMI/IpOBaTB HaquBIﬁ THUII MBIIIIJICHUSA, BJIIAACTDh Hay‘-IHOI\/'I TepMI/IHOJIOFI/Ieﬁ, KIIFOYCBBIMH
IIOHATHUAMU U METOJaMH,

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3aJladyl B OOpa30BATEIBHOU NEATEILHOCTH U
KU3HEHHBIX CHUTYaIIHsX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJM3UpOBaTh 3ajady, BBIIBUTAThH
TUIOTE3Y €€ pelleHus, HAXOIUTh apTYMEHTHI JUIs J0Ka3aTelIbCTBAa CBOUX YTBEPKIECHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

AHAJIIM3UPOBATHL TIOJYUCHHBIC B XOHC PCHICHUA 3aJadd pE3yJIbTaTbl, KPUTUYCCKU
OLCHUBATL UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBUSAX;

JaBaTh OIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;



OCYIIECTBIIATH II€JICHAPABICHHBIA MOUCK MEPEHOCAa CPEACTB U CIIOCOOOB JCHCTBUS B
po(heCcCHOHATLHYIO CPeay;

yMeTh [EPEHOCHTh 3HAaHUS B T[IO3HABATEIbHYI0O M  IPAKTHYECKYIO  O0JIacTH
KUZHEACATECIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00acTei;

BBIIBUTATh HOBbIE WUJEW, MpeasiaraTb OpPUTMHAJIbHBIE MOJIXOAbl U PELICHHsS, CTaBHUTh
po0JIeMbl U 3a/1a4H, JOMYCKaOIUe albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmaunmeii:

OPHUEHTHPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOpMAHH (TEKCTE y4eOHOTO MOocoOus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
IPEeCTaBICHUS, KPUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HETPOTHUBOPEUHBOCTH;

(dbopMynaHpOBaTh 3ampochl M NPUMEHSTH pPa3IMYHBIE METOJbI NPH TOUCKE U OTOOpE
Ouosornueckoi MHpOpMaInK, HeOOXOIUMOH JIJIs1 BEITIOJIHEHHS YUeOHBIX 3a]1a4;

MpUOOpPETaTh OMBIT HCMOIb30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3TIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMATBHYIO (HOpPMY TMpEACTaBICHUS OHUOJIOTHYECKOM
uH(popMaluu (cxembl, TpaduKH, TUarpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTOC);

UCIIOJIb30BaTh HAYUYHBIM SI3BIK B KadeCcTBE CpEICTBAa Npu paboTe ¢ OMOIOTHYECKOM
uH(popMaIiel: MPUMEHITh XUMUYECKUE, (PU3MUECKUE U MaTEeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIONB30BaTh K MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMH pPACIO3HABAHWS W 3aIIMThl HHpOpPMAIUH, HHOOPMAIIMOHHOMI
0€30I1aCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1)o0menue:

OCyH_IeCTBJ'DITI: KOMMYHI/IKaI_[I/II/I BO BCEX C(bean KHU3HHU, AKTUBHO y‘-IaCTBOBaTI: B AHUAJIOTe
WIN JIUCKYCCHUU TI0 CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BBHICKA3bIBAThH

CY)KJIEHHsI OTHOCHUTEIIBHO BBIIIOJHEHUS IIPEAIaraéMod 3aJadyd, Yy4WTbIBAaTb MHTEpPEChl U
COIJIACOBAHHOCTH MO3ULIUI APYTUX YYACTHUKOB JUAIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHblE CpeACTBAa OOIIEHUs, MOHMMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYyallui, yMETh CMTr4aTh KOH(QIUKTHI U
BECTH I1EPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aWMOJCWUCTBUS, MOHUMATh HAMEPECHUS
JIPYTHX JIOACH, MPOSBIATh YBAKHUTEILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyIIHpOBaTh CBOM BO3PAXKEHUS;

pa3BEéPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOIH30BAHHEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAsI 1eATeJIbHOCTD:
MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHAWBUAYAIBHOW PabOTHl IpU
pemeHnn 6MoIornyeckoi mpo0aeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MIPUMEHEHHSI IPYMIIOBBIX

¢dbopM B3aMOAEUCTBUS MPH pEIICHUH YIeOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUH ¢ Y4ETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JICHA KOJUIEKTHBA;

MPUHUMATh II€JId COBMECTHOW JIEATEITLHOCTH, OpPraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacpeaeisiTh POJIU C YUETOM MHEHUH

Y4aCTHUKOB, O0CY>KIaTh pe3ylIbTaThl COBMECTHOU pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/Ia U KaX/IOT0 YYaCTHHKA KOMaHbl B OO pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IIPOEKTHI, OLCHUBATh HUJEU C MO3ULHMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYHWICCTBIIATE IO3UTHBHOC CTPATCTHYCCKOEC IIOBCACHHUC B PAa3JIMYHBIX CUTyalUAX,
IIPOSABJIATE TBOPUYECTBO U B006pa}KeHI/Ie, OBITh WHUIWMAaTUBHBIM.

OBnajjeHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMU AeiiCTBUSMM:
1)camoopranuszanms:

HCIIONL30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1  BBISABJIICHHUA HpO6J’ICM N HUX PCIICHHA B
KHU3HCHHBIX U y‘ICGHBIX CUTyallusIX;

BEIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYINKax MO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPY’KaIOIIHX;



CaMOCTOSITEITFHO OCYIIECTBIISATh TTO3HABATEIBHYIO ACATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHPOBAaTh COOCTBEHHBIE 3aJauyd B O0Opa30BaTENbHON MAESITETLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHHSI TPOOJIEMBI C YIETOM MMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEIIOYTCHHI;

JieJlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;
OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M IIPOSBICHUIO IIUPOKOH IPYIUIIMH B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBLIM CHUTyalllsM, BHOCUTHb KOPPCKTHUBBI B ACATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,;

BJIaJIeTh HaBbIKaMM [T03HABATENBHON peduieKCuu KaKk OCO3HAHMs COBEPILAEMBIX JEHCTBUI
U MBICJIUTENIBHBIX MIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYyalll, BBIOOPA BEPHOTO PELLICHMUS;

YMETh OICHUBATH PUCKHU U CBOCBPCMCHHO IMIPUHUMATDL PCHICHUSA 11O UX CHUXKCHUTO,

MIPUHUMATh MOTUBEI M apIYMEHTHI IPYTUX IIPU aHAJIN3€ PE3YIbTAaTOB AE€ITEILHOCTH,

3)npunsaTHE ce0s M APYIHUX:

MNpUHUMATh CG6$I, IMOHUMaAs CBOU HEAOCTATKU U NJOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYTUX MIPH aHAINU3€E PE3YIbTATOB JEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

INPEAMETHBIE PE3YJIBTATbBI



[IpenMeTHBIE pe3yNbTaThl OCBOCHUS COIEpXaHUS ydeOHoro mpeamera «buomorms» Ha
yriIyOJIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHue nNpopuiIbHOr0 00ydeHus: 00yyaromuxcs
ouonoruu. OHM BKITIOYAIOT: crienuduyeckue st OMOJI0ruy HaydHble 3HAHUS, YMEHHS M CIOCOOBI
JeMCTBUI MO OCBOCHUIO, MHTEPIPETAlMU U MPEeoOpa30BaHUIO 3HAHUMN, BUBI JAEATEIBHOCTU IO
MOJYYCHHUIO HOBBIX 3HAHMM M MX MPHUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, @ TAaKXKE B PEaJbHBIX
KHU3HEHHBIX CUTyarusx. [IpeaMeTHbIe pe3ynbTaThl IPEACTaBICHBI IO TO1aM H3YUCHHS.

[IpeameTHBIe pe3ynbTaThl OCBOeHHUsS ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJI’KHBI OTPAXKATh:

Cc(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(GhOopMUPOBAHNUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUU
po0JIeM PallMOHAIBHOTO MPUPOIOTIOIH30BAHMS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUECHBIX B
pa3BHUTHE OMOJIOTHUHY;

BIIQJICHUE CHUCTEMOW OMOJOTHYECKMX 3HAHWUU, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJOTHYECKHE TEPMHUHBI U TOHATHUA (KU3Hb, KJIETKA, OpPraHu3M, METaboJu3M, TOMEOCTas,
caMOperyJIsilysl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerouyHas Teopus 1. llIBamna, M. lIneiinena, P. Bupxosa,
XpPOMOCOMHasi TeopHsi HacieacTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOT000pa3usi M MPOUCXOKIACHHS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MEPBOTO MOKOJICHHUS, PACIIEIIJICHUS, YACTOTHI TAMET, HE3aBUCUMOTO HacienoBanus I'. Menpens,
TOMOJIOTUYECKUX PsIOB B HaciencrBeHHoW wu3meHunBoct H. V. BaBunoBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJIaMH HAYyYHOTO MO3HAHUSI, UCTIONB3YEMBIX B OMOJIOTHYECKIX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIIENATH CYIIECTBEHHBIC NMPH3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M 3YKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hcie OakTepHii, rpuOOB, pacTEHHI,
KMBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM OPraHOB PACTCHUH, )KHBOTHBIX, YEIIOBEKA,
IPOIIECCOB KU3HEEATETbHOCTH, MPOTEKAIONINX B OPraHU3MaX PaCTeHUHN, KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHA BEIIEeCTB (METab0JIM3M), MPEeBPAILEHUS SHEPTHH, OPOKCHHUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHMSL, (POTOCHHTE3a U XEMOCUHTE3a, MUTO34a, Mei03a,
raMeToreHesa, aMOpHoreHesa, noCTAMOPUOHATIEHOTO pa3BUTHS, Pa3sMHOXKEHHH,
WHIMBHIyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBUS TEHOB, I'eTEpO3HcCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABIMBATh B3aMMOCBS3H MEXIY OPTraHOMIAMH KICTKH M HX (QYHKIHMIMH,
CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M X QYHKIHMIMH, M)XKy OpraHaMy U CHCTEMaMH OPTaHOB y
pacTeHuil, JKMBOTHBIX W 4YelOBeKa M HMX (DYHKIUSAMH, MEXKIy CHCTEMaMHU OpPraHOB U HUX
(GYHKIMAMH, MEXIy dTanaMd OOMEHa BEIECTB, ATallaMU KJIETOYHOIO IMKJIA M KHU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;



YMEHUEC BBIABIATE OTIUMYUTCIIBHBIC IMPU3HAKH XHUBBIX CUCTEM, B TOM 4YHCIIC paCTeHHﬁ,
JKHBOTHBIX W YCJIOBCKA,

YMCHUC UCIOJIB30BATh COOTBCTCTBYIOIIUC aPT'YMCHTHI, 61/IOJ'IOI‘I/I‘-I€CKyIO TCPMUHOJIOTUIO U
CUMBOJIMKY JJIsI 1OKA3aTCIbCTBA POACTBA OPraHM3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIIIL;

YMCHHUC PCIIATh OHOJIOrHYECKHUE 3aa4yy, BbBIABJIAATL HNPUYUHHO-CICICTBCHHBIC CBA3U
MEXKOYy UccicayCMbIMU OMOJIOTHYECKHMU ImponeccaMu U SABJICHUAMU, A€J1aThb BBIBOJAbI U ITPOTHO3EI
Ha OCHOBAHUWU ITOJYUYCHHBIX PE3YJIBTATOB,

YMEHHUE BBITIOIHSTH JIAOOPAaTOPHBIE U MPAKTHYECKUE PaOOTHI, COOMIOAATH MpaBHiIa MPH
pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BaAaHUEM;

YMCHHUC BbIABUIATb THUIOTE3bI, IMPOBCPATL HUX ISKCICPUMCHTAJIBHBIMHU CpPCACTBAMU,
Q)OpMYHI/Ipy}I LECJIb UCCIICAOBAHMS, AHAJIM3UPOBATH MMOJTYYCHHBIC PC3YJIbTATBI U ACIAaTh BHIBOBI,

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEIbCKONW paboTe 1Mo OMOJIOTHHU, SKOJOTUU H
MeIUIuHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJUYHO MPEACTABIATH
HOJTyYEHHBIE PE3yNIbTaThl HA yYCHNYECKUX KOH(EPEHIHSAX;

yMEHHE OIICHMBaTh OSTUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEIOBaHUI B 00JacTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAlpaBiIeHHOE
M3MEHEHHE TeHOMa U CO3/JaHKe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP Oyayieil mpodeccuoHaIbHON AesITeIbHOCTH
B oOnactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOIMH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA,
NUIIEBOM IMPOMBIIUIEHHOCTH, YITyOJIATh TO3HABATENbHBI WHTEPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MpodeccMu U MPOAODKEHHE OHOJOTHMYECKOTrO
00pa3zoBaHus B OpraHU3aIUAX CPEIHEro MPOGECCHOHATHHOTO B BBICIIIETO 00pa30BaHUsI.

[IpeameTHBIC pe3yabTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJI’KHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIH OMOJIOTHH B CHCTEME €CTECTBCHHBIX HAYK, B
(bOopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHpa, B IO3HAHWU 3aKOHOB
HPUPOJIbI U PEIICHUU SKOJIOTHYECKUX MPOOJEM YeI0BEUYECTBA, a TAK)KE B PEIICHUU BOIPOCOB
palMOHAILHOTO MPUPOJIONOIB30BaHUS, U B (POPMHUPOBAHUH [IEHHOCTHOTO OTHOILICHHS K IIPUPO/IC,
0O0IIIeCTBY, YEJIOBEKY, O BKIIAJe POCCHHCKMX U 3apyOekKHbBIX YUEHBIX-OHOJOTOB B Pa3BUTHE
OMOJIOTHH;

yMEHHE BJIAJIETh CUCTEMOI OMOJIOrMYeCKUX 3HAHUI, KOTOpas BKIIIOYAET ONpeAeTeHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWONIOrMYeCKUX TEPMUHOB W TOHATHH (BUA,
sKocucTema, Ouocdepa), Owomornueckwe Teopun (dBomrorMoHHas Teopus Y. JlapBuHa,
CUHTEeTHUecKas Teopus sBoitouuu), ydeHus (A. H. CeBepuoBa — 0 MyTAX M HalpaBICHUSX
sBomonnu, B.. Bepuaackoro — o 6uocdepe), 3akoHbI (reHeTHYeckoro paBHoBecus k. Xapau



u B. BaitaOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Munummyma lO. JIuGuxa,
AKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

YMCHHUC BJIAJACTh OCHOBHBIMHU MCTOJAMH HAYYHOI'O I1I03HAHHA, HUCIIOJIB3YyCMbIMU B
OMOJIOTHYECKHX HCCICAOBAHUAX KHNBBIX OOBEKTOB M DJKOCUCTEM (oanaHHe, HU3MCPCHHC,
Ha6JIIOI[eHI/Ie, BKCHepI/IMeHT), croco0amMu BBISIBIIEHUS U OLICHKU aHTPOIOI'CHHBIX W3MCHCHUI B

PUPOJIC;

YMEHHE BBIJIEIATh CYNICCTBEHHBIE TPU3HAKU: BUAOB, OHMOTEOIIEHO30B, DKOCHUCTEM U
Oouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AIONATPUIECKOTO U CUMIIATPHUYUECKOTO BHI000Pa30BaHMUSI, BIUSHUS ABIDKYIIUX CHJT DBOJIOIIH
Ha TeHO(OH/| MOIMYJIALNHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpesie OOMTaHus, YepeIOBaHUS
HaTPaBIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMCHUC YCTAHABJIIMBATL B3aMMOCBA3U MCKAY IPOLHCCCAMU DHSBOJIONHUH, IABWKYIIHUMU
CUJIaMH aHTPOIIOICHE3d, KOMIIOHCHTAMU PAa3JIMYHBIX 3KOCHUCTCM H HpI/ICHOCOG.HeHI/IHMI/I K HUM
OpPTraHU3MOB;

YMCEHUCEC BBIABIIATE OTIIMYUTCIIBHBIC IIPU3HAKU JKUBBIX CUCTEM, HpI/ICHOCO6J'IeHHOCTB BHI0B
K Ccpeac O6I/ITaHI/I$I, a0MOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB 9KOCHUCTEM, B3aHMOCBSI3EH
OpTraHu3MoOB B COO6I_HCCTB3X, AHTPOIIOTCHHBIX W3MEHEHHH B PKOCHCTEMaX CBOCH MCECTHOCTH,

YMCHUC UCIOJIB30BATh COOTBCTCTBYIOIIUC aPT'YMCHTHI, 61/IOJIOI‘I/I‘-IGCKyIO TCPMUHOJIOTUIO U
CUMBOJIMKY JUJIsI AOO0Ka3aTCJIbCTBA POJACTBA OPraHU3MOB pPaA3HBIX CUCTCMATHYCCKUX TPYIIIL,
B3aUMOCBA3U OpPTraHU3MOB U CpPCIbl O6I/ITaHI/I$I, CAWMHCTBA YCJIOBCUCCKUX pPac, HCOGXOI[I/IMOCTI/I
COXpPAaHCHUA MHOF006p3.3H}I BUJIOB U 3KOCHUCTCM KaK YCJIOBHA COCYHICCTBOBAHUSA MPUPOABLI U
YCI0BCYCCTBA,

YMEHUC PEIIaTh OHOJIOruYecKue 3aaa4u, BBIABIIATHL HNPUYUHHO-CICICTBCHHBIC CBA3U
MEXKOYy Uccicay CMbIMU OMOJIOTHYECKHMU ImponeccaMu U SABJICHUAMU, A€J1aTb BBIBOJAbI U ITPOTrHO3EI
Ha OCHOBAHUWU ITOJYUYCHHBIX PE3YJIBTATOB,

YMEHHE BBIIOIHATH JTA0OPAaTOPHBIE U MPAKTUYECKHE PAabOThI, COOMIONATh MpaBUiIa MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYI0BaHHEM;

YMCHUC BbBIABUIaTb THUIOTE3bI, IMPOBCPATL HUX IOKCICPHUMCHTAJIBLHBIMHU CpPCACTBAMU,
Q)OpMYJII/Ipy}I LECJIb UCCIICAOBAHMS, AaHAJIM3UPOBATH MMOJTYYCHHBIC PC3YJIbTATBI U ACIAaTh BHIBOBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEA0BATEIHCKON paboTe Mo OMONOrHU, IKOJIOTUU U
MeIUIUHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJUYHO TPEACTABISTH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OIICHUBATh TUIOTE3bl U TEOPHH O MPOMCXOKICHUU 1JKU3HH, 4YEIOBCKA W
YeJOBEYCCKUX pac, O MPHYUHAX, MOCIEACTBUSAX U Crmocodax MpPeIOTBPAIICHUS TI00aTbHBIX
U3MEHEHUH B buocdepe;



YMEHHE OCYIIECTBIIATH OCO3HAHHBIA BBIOOP OyayIieil mpodecCnoHaAIbHOM ACSITEIIBHOCTH

B o0jacTh OWOJOTHHM, DSKOJIOTHH,

MIPUPOJOIIOIIB30BaHMS,

MEIUIUHLI, OHOTEXHOJIOTHH,

IICUXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIIyOJIsTh

MO03HABATENIbHBIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Mpodeccuun

U MPOJIOJDKEHUE OMOJIOTHYECKOT0 00pa30BaHMs B OPraHU3AIUAX CPEIHEr0 MPOPECCHOHATHHOTO

Y BBICIIIETO OOpa30BaHMUsI.

TemaTuueckoe mianupoBanue 10 kinace o6mosnorus (yriayo.i.)

Ne Tema paznena KosauuecTBo IIpumeuanue
n/n 4acoB (3J1IEKTPOHHBIE PECYPChI)
1 | buonorns kak KOMIIIEKC HayK 349 https://resh.edu.ru/subject/5/11/
0 )KMBOM MPUPOE
2 | CTpyKTypHBIE U 43 4 https://bio-ege.sdamgia.ru/
(GyHKIIMOHATBHBIE OCHOBBI
KU3HU
3 | Opranusm 56 4 https://bio-ege.sdamgia.ru/

Tematnueckoe nuiannposanue 10 kiaacc ouosiorust (yriryosaennsniii 102 u)

Tema ypoka

Koa | Kon
-BO | TP.
yaco | pad
B OThbI

IIpa
KT.
pa6

Paznen I. Buojgorua kak

KOMILIEKC HAayK 0 »KUBOil npupoae (34)

https://resh.edu.ru/subject/5/11/

YpoBHEBast OpraHu3alus KUBBIX
CUCTEM

buonorus kak komriekcHast Hayka | 1
1 KaK 9aCTh COBPEMEHHOTO
oO1ecTBa
1
>KI/IBBIG CUCTCMBI U UX CBOI\/'ICTBa
1 1

Pazgea II. CtpykTypHble 1 PYHKIMOHAJbHbIE OCHOBBI KU3HU (43 4.)

HcTopus OTKpBITUS U U3yYEHUS
kneTku. Knerounas reopus

1

0.5

https://bio-ege.sdamgia.ru/

MeTo1bl MOJNEKYISIPHOMN U
KJIETOYHOU OMOJIOTHH.

https://bio-ege.sdamgia.ru/



https://resh.edu.ru/subject/5/11/
https://bio-ege.sdamgia.ru/
https://resh.edu.ru/subject/5/11/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

[IpakTuyeckas padora «3yuenue
METOJIOB KJIETOYHON OHOIOTHH
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe
uentpudyruposanue, [TLP)»

XHUMHUYECKHUH COCTaB KIETKU

MI/IHepaJIBHBIe BCIICCTBA KIJICTKH,
uX OMoJornYecKas poJib

0.5

Opranuyeckue BeecTBa KIETKH
— Oenku. JJaboparopnas pabora
«O6Hapy>xeHHe OETKOB ¢
MTOMOIIIBIO0 KAYECTBEHHBIX
peaxkuuin

CgoiicTBa, KIaccupuKaIus u
¢yHKIMN OEIKOB

10

Opl"aHI/ILIeCKI/Ie BC€IIECCTBA KICTKHU
— YTJICBOJbI

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamagia.ru/

https://bio-ege.sdamgia.ru/

11

Opl"aHI/ILIeCKI/Ie BCIIECCTBA KICTKHU
— JIMIIUbI

0.5

https://bio-ege.sdamagia.ru/

12

Hyxneunossle kucnotsl. JJTHK u
PHK. JIabopatopnas pabora
«HMccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIIECJICHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOBY

https://bio-ege.sdamgia.ru/

13

Crpoenne u pynakuun ATO.
Hpyrue nykneo3uarpudocdarsl
(HT®)

https://bio-ege.sdamgia.ru/

14

CexsennpoBanue [JHK. Merozst
TC€HOMHKH, TPAHCKPHUIITOMUKH,
MIPOTEOMUKHU

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamaqia.ru/

15

Mertoap! CTPYKTYpHO# OMOJI0THN



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

16

Tunel knerok. [Ipokapuornueckas
KJIETKa

0.5

https://bio-ege.sdamaqia.ru/

17

CrpoeHnue 3ykapruoTUYeCKOn
kieTku. [IpakTudeckas pabora
«M3y4yeHune CBOMCTB KIETOYHOU

MeMOpaHbD»

https://bio-ege.sdamgia.ru/

18

IToBepXHOCTHBIN ammapar KIETKH

0.5

https://bio-ege.sdamgia.ru/

19

OnxHOMeMOpaHHbIE OPTaHOU B
kietku. [IpakTuyeckas pabora
«V3y4yeHue IBMKEHUS IUTOTLIa3MBI
B PaCTUTCIIBHBIX KJIICTKAX»

0.5

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamaqia.ru/

20

[TomyaBTOHOMHBIE OpPTaHOUIBI
KJIICTKU: MUTOXOHAPUH, TUIACTUABI.
JlabopartopHnas pabota
«MccnenoBanue mia3mMoan3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaX»

https://bio-ege.sdamaqia.ru/

21

HememOpaHHbIe OpraHOU bl
KIIETKU

https://bio-ege.sdamgia.ru/

22

Crtpoenue u GyHKINHA spa

0.5

https://bio-ege.sdamaqia.ru/

23

CpaBHHTEIbHAS XapaKTEPUCTHKA
KJIETOK 3yKapHoT. JlabopaTtopHas
paborta «M3yueHnue cTpoeHus
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

https://bio-ege.sdamgia.ru/

24

ACCHUMUJISIIHAS U IUCCUMHUJIISIIIHST —
JIBE CTOPOHBI MeTa0omu3Ma. THIbl
obmena BemiecTB. JlaboparopHas
pabora «M3yuenue
KaTaJIMTUIECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bI
WJTU KaTajiasbl)»

0.5

https://bio-ege.sdamgia.ru/

25

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJI€TOYHOTO
metabonu3ma. JlaboparopHas
pabora «M3yuenue



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

(hepMEHTAaTUBHOTO paCHICTUICHUS
MIEPOKCUA BOJIOPO/Ia B
pPaCTUTEIBHBIX U YKUBOTHBIX

https://bio-ege.sdamagia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamagia.ru/

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamaqia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamaqia.ru/

KJIIETKax»
26
Benku-akTuBaTopsl u Oenku-
WHTUOUTOPBI
27
ABTOTpO(HBIH THI 0OMEHa
BEIIECTB
28 0.5
DoTOCUHTE3
29
XemocuHTe3. JJaboparopHas
pabota «CpaBHEHHE IPOIIECCOB
(bhOTOCHHTE3a U XEMOCHUHTE3a)
30
AHa’poOHbBIE OpraHu3Mbl. Busl
opoxenus. JlaboparopHas pabora
«CpaBHeHHE TPOIIECCOB OpOKEHUS
U JABIXaHUSD
31
AspoOHBIE OpraHU3MBI. JTaIlbl
9HEPreTUYecKoro ooMeHa
32
DHeprus MeMOpaHHOTO IpalueHTa
npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI
33
Peaknun MaTpu4HOro CUHTE3a
34
TpaHcKpunuMs — MaTPUYHBIN
cunte3 PHK
35
Tpaucnanus u e€ sransbl
36
KomupoBanue amuaOKHCTIOT. POIb
pubocom B OnocuHTEe3e Oenmka
37

Opranuzanys resoma y
MPOKAPUOT U DYKApHOT

https://bio-ege.sdamaqia.ru/



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

38 1 0.5
MounexyIipHEIe MeXaHU3MbI https://bio-ege.sdamgia.ru/
9KCIPECCHH TCHOB Y DYKapHOT
39 1
Bupycsl — BHEKIJIETOYHBIE
(GhOpMBI KU3HHU B O0JIMTaTHBIE . .
napasuthl. [IpakTudeckas pabora https://bio-ege.sdamgia.ru/
«Co3zaHre MOJIeNIi BUPYCa»
40 1
Bupycasre sabonesamms https://bio-ege.sdamgia.ru/
YeJI0BEKa, )KUBOTHBIX, PACTCHUN
41 1
Hanorexnosoruu B 6I/IOJ'IOI‘I/II/I )41
MEIUIINHE ) .
https://bio-ege.sdamgia.ru/
42 1
JKu3HeHHBIA UK KIETKU
43 1 0.5 Jlhia. .
Marprassiii crsres JTHK https://bio-ege.sdamgia.ru/
44 1 ] )
Xpomocomel. JIaGopaTopHas https://bio-ege.sdamgia.ru/
pabota «M3y4yeHue XxpoMocoM Ha
TOTOBBIX MHKpPOIIpErapaTaxy
45 1 0.5 https://bio-ege.sdamgia.ru/
Jlenenue KIeTKH — MUTO3
46 1
Tunsl knetok. Kaprokunes u
nuTokuHe3. JlabopatopHas pabota
«Habmonerre MUTO32a B KIIETKaX
KOHYHMKA KOpeIIKa Jyka (Ha
TOTOBBIX MHKPOIIpETiaparax)»
Paznen 3. Opranusm (564)
47 1 1 https://bio-ege.sdamgia.ru/
PeI‘yJ'DII_[I/ISI JKU3HCHHOT'O IINKJIa
KIIETOK
8 1 05 https://bio-ege.sdamgia.ru/
Opranusm Kak eIMHOE LIETI0e
49 1 0.5 https://bio-ege.sdamgia.ru/
Tkanu pacrenuit. Jlaboparopnas
pabora «/3yyenue Tkanen
pacTeHun»



https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/

50

TxaHU KUBOTHBIX U Y€JIOBEKA.
Jlabopartopnast pabora «M3yuenue
TKAHEH KUBOTHBIX)»

0.5

51
Opranbl. CHCTEMBI OpPTaHOB.
Jlaboparopuas pabota «3ydeHnne
OpraHOB I[BETKOBOT'O PaCTEHUS»
52
Onopa Tena opraHu3MoB
53
JIBr>KeHrE OpraHu3MOB
54
[MuTanue opranu3MoB
55
[Iutanne MO3BOHOYHBIX
JKUBOTHBIX. [IuieBapurenpHas
CUCTEMa YeJIoBeKa
56
JlprxaHue opraHu3MoB
57
JIpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa
58
TpaHcnopT BelecTs y
OpraHU3MOB
59
KpoBeHocHas cuctema
MTO3BOHOYHBIX )KUBOTHBIX U
4eJloBeKa
60
Briaenenue y opranu3sMoB
61
3amuTa y OpraHu3MoB
62
NMMmyHHast cucTema uyeaoBeka
63

Pa3znpaxxumocTs u perynsauus y
OpraHU3MOB

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/




64

I'ymopanbHas perysnus u
SHIOKPHHHAs CUCTEMA )KMBOTHBIX
U 4eJIOBEKa

65

DopMBbI pa3MHOKEHUS
OpraHu3MoB

66

[TonoBoe pa3mMHOKEHUE

67

Meiio3s

0.5

68

["ameTorenes. OGpa3zoBanHue u
PAa3BUTUC TTOJIOBBIX KJICTOK.
Jlabopartopnast pabora «M3yuenue
CTPOCHUS IMOJIOBBIX KJICTOK Ha
TOTOBBIX MHKpOIpErapaTaxy»

69

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

70

3akJiajika OpraHoB U TKaHEH U3
3apo;[1>1meBHx JIMCTKOB

0.5

71

Poct u pazBuTHe )KUBOTHBIX.
Jlaboparopnas pabota
«BpIsBICHNE PU3HAKOB CXOZCTBA
3apOJAbIIEN TO3BOHOYHBIX
KHUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BUTHE
pacrenuii. JlabopaTopHas pabora
«CTpoeHHne OpraHoB pa3MHOXKEHHUS
BBICILIUX PACTECHHIN»

73

Hcropust ctaHoBIEHUS U
Pa3BUTHSI TEHETUKH KaK HAyKU

0.5

74

OCHOBHBIE TIOHSTHS U CUMBOJIBI
reHetuku. JlabopaTropHas pabora
«/Ipo3oduia kak 0ObEKT
TCHETUYECKUX HUCCIICAOBAHMID

0.5

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/
https://bio-ege.sdamgia.ru/




75

3aKOHOMEPHOCTH HaCIeI0BaHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [IpakTudeckas
pabora "M3yueHue pe3ybTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHHUS Y

npo30¢uis"
76
[uTonmorndyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS
77 0.5
AHanu3upylolee CKpeluuBaHme.
Henonnoe nomuanpoBanue
78
JluruOpuHoe CKpeIBaHue.
[TpakTrueckas padota «M3ydeHnue
pE3yNbTaTOB AUTHOPUIHOTO
CKpEUTUBAaHUS Y JPO30(HITBI
79
[uTonorndyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS
80
CuerieHHOE HacJIe0BaHUE
MPU3HAKOB
81
XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTH
82
I'eneTnka momna
83
I'eHoTHn Kak LieOCTHAsA CUCTEMa
84
['eneTnueckunii KOHTPOJIb
pa3BUTHUS paCTECHUH, )KUBOTHBIX U
JeJoBeKa
85
M3MeHUnBOCTD NMpU3HAKOB. BHibl
N3MEHYHNBOCTH
86 0.5
Monudukarmontas

U3MCHYHNBOCTH

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/
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https://bio-ege.sdamgia.ru/
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https://bio-ege.sdamgia.ru/




87

BapuaunonHsslii pan u
BapuallMOHHAS KPHUBasl.
Jlaboparopnas pabota

«HccnenoBanre 3aKOHOMEPHOCTEN

MOIU(PUKATTMOHHOW U3MEHUYHUBOCTH.

[TocTpoeHue BapraliMOHHOTO psifa
Y BapUallMOHHON KPUBON»

88

['eHOTHIIMYECKAs N3MEHUUBOCTD.
KomOuHaTiBHAs N3MEHYNBOCTD

0.5

89

MyTanuoHHast U3MEHYUBOCTb.
[TpakTuyeckas padora « MyTtaun y
po30( bl (Ha TOTOBBIX
MHUKpOIIpernaparax)»

90

3aKOHOMEPHOCTH MYTaIlMOHHOTO
npoiiecca. DMUTeHETHKA U
SMUTEHOMHUKA

0.5

91

I'enetuka yenoBeka.
[TpakTrueckas pabota
«CocraBiieHHE U aHAJIN3
POIOCIOBHON»

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HaueHne METUIITHCKON
TCHCTUKHU B Hpe[[OTBpaH_IeHI/II/I n

JICUEHUH T€HETHYECKUX

3a00/I€BaHUH YeI0OBEKA

0.5

94

OCHOBHBIE ITOHSITUI CCJICKIINHU.
Jlabopartopnast pabora «M3yuenue
COPTOB KYJIbTYPHBIX PACTEHUN U
TIOPO/] TOMAITHUX KABOTHBIX)

0.5

95

MeTob! ceneKIIMOHHON paboTHI.
Jlabopartopnast pabora «M3yuenune
METO/IOB CEJIEKIIUN PAaCTEHUII»

96

JloCcTHXKEHMS CEeNeKIIMU PAaCTEHU 1
*KUBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHuUID»

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/
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97

CoxpaHeHnue, n3y4eHue u
HCTIOJIb30BAHUE TCHETHYECKUX

0.5

pecypcoB
98
buotexnonorus kak Hayka u
OTpacib MPOU3BOACTBA.
[TpakTrueckas padota «M3ydenue
00BEKTOB OMOTEXHOIOT UM
99
OCHOBHBIE HaIlPaBIICHUS
CUHTETHYECKOH Onosoruu
100
XpOMOCOMHas M TeHHas
WHXEHEpUs
101
MeauuuHcke OMOTEXHOJIOTUI
102

PesepsHblii ypok. IloBTopeHnue,
0000111eHHEe, CHCTEMATU3AIHS
3HAHUMN

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

https://bio-ege.sdamgia.ru/

O01mee KoMyecTBO 9acoB 1o mporpamme: 102 gaca.
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