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MNOSICHUTEJBbHAS 3AIINCKA

[Iporpamma no yuebHOMy npenmMety "buosorus” (nanee - OHONIOTHs) HA YPOBHE CPETHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpa3oBaHun
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenmuu npenoaaBanus yaeOHoro mpeamera «buomorns
Y OCHOBHBIX MOJIOXKEHUH (perepanbHoii paboueil mporpaMMbl BOCTIUTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble npeaMeTsl». CoriacHo
nonoxenusMm ®I'OC COO npoduibHble ydeOHBIE MPEeaMETHI, U3ydaeMble Ha YIrIyOJIEHHOM YpOBHE,
ABJSIFOTCA  CHOCOOOM nuddepeHnnanuu oO0y4eHUs] Ha YpOBHE CpegHero ooOmero oOpa3oBaHHS U
NpU3BaHbl O0ECTIEYUTh TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEAHHM OOILINM, CpPEAHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems KaXIbIH U3 3TUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIONINX 3ajlay, CBA3aHHBIX C MpOQOpHUEHTalel 00yJaroIuXcss U CTUMYJIMPOBAaHHEM MHTEpeca K
KOHKPETHOM 00J1aCTM HAy4YHOT'O 3HAHMS, CBS3aHHOTO C OHWOJIOTHEH, MEJMIMHONW, 3KOJOTHECH,
TICUXOJIOTHEH, CTIOPTOM WMJIM BOEHHBIM JIETIOM.

[Iporpamma o yuyeOHomy npeamety "buosorus” na€r nmpencraBieHre O IENU U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorusi» Ha yriyOJaEHHOM ypoBHE, OIpeesseT 00s3aTenbHOe (MHBApUAHTHOR)
NpeIMETHOE COAep)KaHUe, ero CTPYKTYpUPOBAaHUE MO pa3feiaM M TeMaM, pacipelesieHHue MO KilaccaM,
PEKOMEHIyeT MOCIEA0BAaTeNbHOCTh HM3Y4YEeHHUs] y4yeOHOro Marepuana C Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoliecca, BO3PACTHBIX 0COOeHHOCTEeH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM peaqu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3Y4YEHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYOIIee
pasBUTHE OHOJOTMYECKHX 3HAaHUM, OPHEHTHPOBAaHHBIX Ha (POpPMUpPOBaHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, HKOJOTMYECKOI0 MBIIUICHHUS, MPEACTABICHUH O 3I0pOBOM o00pase XKH3HM, Ha
BOCIIUTaHUE OEPEeKHOro OTHOIICHUS K OKpy’Karolleil nmpuponHoi cpexe. B mporpamme mo Guonoruu
TaKXXe TO0Ka3aHbl BO3MOXHOCTH yueOHoro mpeamera «buomorusi» B peanmzamum tpedoBanuit @I'OC
COO K mIaHUpyeMBIM JMYHOCTHBIM, METANpPEAMETHBIM W IPEJMETHBIM pe3yjibTaTaM OOY4YEeHHUS U B
(opMHPOBAaHMM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATENBLHON AEATENFHOCTH OOYUYaIOMMXCS 110 OCBOSHHIO
coJep:kaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEIHEro o01iero o0pa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHEe cpeaHero oOmero oOpa3oBaHMS 3aBEpILACT
Ounosiorndeckoe oOpa3oBaHME B INKOJIE€ W OPHUEHTUPOBAH Ha pacIIUpeHHe U YIIIyOJeHWe 3HaHWH
00yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJSIPHOW M KIETOYHOW OHOJNOTrMH, SMOPHOIOTUU H
OMOJIOTMH Pa3BUTHUS, TCHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLIMOHHOTO YUEHUS U 3KOJIOTHH.

Nzyuyenne yueOHoro mnpeamera «buonorus» Ha yriayOJeHHOM YypOBHE OpPHEHTHUPOBAHO Ha
MOATrOTOBKY OOYYarOLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3axX H
OpraHu3alMAX CpeAaHero mnpodeccuoHanbHoro obpasoBaHus. OCHOBY €ro COIEpXaHUS COCTaBIISCT
cucremMa OWOJOTMYECKMX 3HAHWH, MOMYYEHHBIX TMPH H3YYeHHH OOYYarOIIUMHCS COOTBETCTBYIOIIHX
CHUCTeMaTHYEeCKHX Pa3/ieloB OMOJIOTHH HAa YPOBHE OCHOBHOTO 00mIiero oopasosanus, B 10—11 kmaccax atu
3HAHMA TOJyYaloT pa3BUTHE. Tak, pacHMpeHsl W YrIyOJeHbl OMOJOTMYECKHE 3HAHHWS O PAaCTEHUSX,
’KHBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me YeloBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOTHUTEIBHO
BKJIFOUEHBI OWOJIOTUYECKHE CBEIACHHWA NPUKIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO
MCIIOJIb30BaTh KaK OPUEHTHPHI AJIs TOCeNyIomero Beioopa npodeccrnn. Bo3mokHa TakKe HMHTErpaIus
OHMOJIOTUYECKUX 3HAHHUW C COOTBETCTBYIONIMMH 3HAHUSMHU, TIOJTYYEHHBIMHI 00YUYAOIIMMUCS TPU U3YUCHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpyKkTypa mporpaMMbl 10 yaeOHOMY IpenMeTry "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
OBOJIIOIIMOHHBIA  MOAXOABI K M3y4deHWIo Owosormu. COrjacHO WM, H3Y4YalOTCsl CBOMCTBA U
3aKOHOMEpPHOCTH, XapakTepHbIE JUIA J>KMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHMW3alW{, 3BOJIOIUU



OpPraHMYECKOTO MHpa Ha 3emiie, COXpaHEeHHUS OMOJIOTHYECKOro pasHooOpas3us mianeThl. Tak, B 10 ximacce
W3yYaloTCs OCHOBBI MOJICKYJSIPHON M KJICTOYHOH OWOJOTHH, SMOPHOJIOTHH W OWOJIOTHU Pa3BUTHS,
TCHETHKM W CEJCKIUKM, OWOTEXHOJIOTMM W CHHTETHYECKOM OWONOTHH, aKTYaIU3HPYIOTCS 3HAHUS
oOydatomuxcs 10 OOTaHWKE, 300JIOTHH, aHATOMUM, (hu3monoruu uenoBeka. B 11 kimacce m3yuarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTUU M YUEHUE 0 Ouocdepe.

Yu4eOHsIil peaMer «buosorusy npu3BaH 00ECIEUNUTh OCBOCHUE O00YUArOIIUMUCS OUOIOTUIECKIX
TEOpHUH M 3aKOHOB, UJICH, IPUHITUIIOB U NIPABUJI, JISKAITUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, 3HAHUNA O CTPOCHUM, MHOTOOOPa3HH M OCOOCHHOCTSX KJICTKH, OPraHu3Ma, MOIYJISIIUH,
OuOIIeHO3a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTIDKCHHSIX, COBPEMEHHBIX HCCIICAOBAaHUSAX B
OMOJIOTHY, MPUKIATHBIX ACTEKTaX OWOJOTHYECKUX 3HAHWH. [ pa3BUTHS M TOJACpKaHUS HHTEpeca
oOydarolmuxcss K OWOJIOTMM Hapsy CO 3HAYUTEIBHBIM OOBEMOM TCOPETHUYECKOTO MaTepuana B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOpUCH CTAaHOBICHHS U
pa3BUTHUS TOU WM HHOHM 00JIaCTH OMOJIOTUH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUC
BXHEHIITUX OMOJIOTHYECKUX U IKOJIOTUUYCCKHUX TPOOIIEM.

lenp w3ydenus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpPOBHE — OBJIAQJICHUC
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3AIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U mpuoOpeTeHHe YMEHWH HCIOJIb30BaTh 3TH 3HaHHA B (OPMHPOBAHMHM HMHTEpeca K OMpenenéHHON
obmacti TMpodecCHOHANBHON JAEATEILHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIH K BBIOOpY Y4eOHOTro
3aBEIICHUS JIJIS POJIOJKCHUST OMOJIOTHMUECKOr0 00pa30BaHMs.

Hoctmwkenne nenu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriyOnEHHOM YpOBHE
o0ecreyrBaeTCsl pelIcHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHCA CHUCTEMBI OHMOJOTHYECKHMX 3HAHHA: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUSIX, KOHICMIHUAK, THIOTEe33aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MPaBUIAX, COCTABJISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa; O CTPOSHHU, MHOTOOOpa3ud U OCOOCHHOCTSX
OMOJIOTHYECKUX CUCTEM (KIIETKa, OpraHm3M, TOIyJISAIUs, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICTIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOIIUXCA € METOJaMH IMO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOIaMU OHOJIOTHUYECKUX HAyK (MOJISKYJSPHOW M KICTOUYHOU OHMOJIOTHH, SMOPHOIOTHH W OHOJIOTUH
pasBUTHS, TEHETUKH M CEJICKIUH, OMOTEXHOJOTMH W CHHTETHYECKOH OWOJIOTHH, MAaICOHTOJIOTHH,
9KOJIOTHH); METOJAAMH CAMOCTOSATEIILHOTO MPOBEICHHS OUOIOTHUECKUX UCCIICAOBAHUN B J1a00paTopuu U
B Tipupojie (HabIroIcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHUE);

OBIIQJICHUE OOYYAIOIIMMHUCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOJIUTh, AaHAJIM3UPOBATH WU
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIHMIO; TIOJNB30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH U
CHUMBOJIMKO#;, YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHWOJOTMU U COIMATIBHO-DKOHOMHYECKHUMHU H
JKOJIOTMYECKUMHU TPOOJIEMAaMH  YeJIOBEYECTBA;, OICHUBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KaIoIIeld MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 37I0POBBIO OKPYIKAOIIHX
nrofiel; 00OCHOBBIBATE W COOJIONATH Mepbl MPOPHIAKTHKY HHOEKIMOHHBIX 3a00JeBaHUMN, MpaBHiia
MOBEJICHUS B TMPHPOJE U oOecredeHus Oe30MacHOCTH COOCTBEHHOM IKHU3HENCATEIHHOCTH B
Ype3BbIUAHBIX CHUTYAIMSIX MPHUPOIHOTO U TEXHOTCHHOI'O XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC
HayY4HbIE OTKPBITHSI B 00JIACTH OUOJIOTHH;

pazBuTHE y OOydYalomuXxcsd WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mporecce
3HaAKOMCTBa C BbIJAONIUMHCA OTKPBITUAMH W COBPEMCHHBIMU HCCJIICAOBAHHUAMHU B 6I/IOHOI‘I/II/I,
pellaeMbIMM €0 MPOOJieMaMH, METOJIOJIOTHEH  OMOJIOTMYECKOr0  MCCIICAOBaHUSA, MPOBEACHUS
OKCIICPUMECHTAJIBHBIX HCCHeHOBaHHﬁ, peUICHuA OMOJIOTHYECKHUX 3aaa4, MOJACIIMPOBaAHUA OHMOJIOTHYECKHUX
00BEKTOB U MPOIECCOB;

BOCIIUTAHUE Y 06yqa101u1/1xc51 IOEHHOCTHOT'O OTHOIICHUA K JKUBOU npupoac B LCIOM U K
OTJeNBHBIM €€ 00beKTaM W SBICHUSIM; (OpPMUpPOBAHHE IKOJOTHUYECKOH, TEHETHYECKON TIPaMOTHOCTH,
0011Iel KyIbTYpHI TTOBEACHUS B TIPUPOJIC; MHTETPAIIMHA €CTECTBCHHO-HAYIHBIX 3HAHU;

npuoOpeTeHne OOydYarOIIUMKCS KOMIIETEHTHOCTH B  PalMOHAIBLHOM IPHPOONOIH30BAHUH
(coOumtoieHne TpaBUJ HOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, DKOCHCTEM, OMOCHEpbI), COXpPaHEHUHU



COOCTBEHHOTO 3/I0pOBbS M 3J0POBbS OKpYXKalomUX Jofeil (cobmroneHus Mep NPOQHIAKTHKH
3a0oneBaHuii, oOecrmeyeHne OE30MAaCHOCTH KU3HEACATENHHOCTH B  YPE3BBIYAMHBIX CHTYaIUsIX
MPUPOJHOTO U TEXHOTEHHOT'0 XapakTepa) Ha OCHOBE UCIIOJIb30BaHUsI OMOIOTHUECKIX 3HAHUN 1 YMEHUH B
MTOBCETHEBHOM KHU3HU;

CO3J1aHKe YCIOBHUH I OCO3HAHHOTO BBIOOpa 00yYaroIMMHCS HHANBHIYATbHOW 00pa3oBaTeIbHOMI
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIEAyIomeMy MpopecCHOHANBHOMY  CaMOONPE/ACICHUIO, B
COOTBETCTBHHU C HHAMBUAYAIbHBIMU HHTEPECAMHU M IOTPEOHOCTSAMH PETHOHA.

OOmiee yKcao 4acoB, OTBEACHHBIX Ha W3ydeHHE OMOJOTMM Ha YIrIyOJIIEHHOM YPOBHE CPEJHETro
obmiero odpazoBanusi, coctanisier 204 waca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kimacce —
102 gaca (3 yaca B HEAETIO).

OT100p opraHmM3alMOHHBIX (OPM, METOAOB U CPEICTB OOYYEHHUS OMONOTHU OCYIIECTBISETCA C
yu€TOM crieu(UKH ero coepKaHus 1 HAPaBJIEHHOCTH Ha MPOI0JDKEHUE OMOIOTHIECKOTo 00pa30BaHuUs
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIET0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISICTCS
NpoBe/leHHEe J1a0OpaTOPHBIX M MpakTHyeckux paboT. Taxke ywactre oOydaromuxcsi B BBIIOJTHEHUH
MPOCKTHBIX B yU4eOHO-UCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OTPENENsIeTCS yUUTEIeM Ha OCHOBE
HMMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHUM.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

ConepxaHue IMPOTPaMMBbl, BBIIEJIEHHOE KYPCUGOM, HE BXOOUT B IPOBEPKY TIOCYNapCTBECHHOM
urorooit arrecranuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsi Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
Buonornueckne Hayku U M3ydaeMble UMU TpoOsiembl. OyHaaMeHTa bHbBIC, MPUKIAJAHBIE M MOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Tpodeccun, cBsizaHHble ¢ OMonorueil. 3HaueHue OMOJIOTHM B MPAKTHUECKOW NESTETHHOCTH 4YENOBEKa:
MEAUINHE, CETLCKOM XO035IMCTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Tapseii, I
Mennens, B. . Bepuanckuii, 1. I1. ITaBnos, WM. M. Meunuxos, H. U. BaBuno, H. B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®©. Kpuk, J. K. benses.

Tabnuiel 1 cxeMbl: «CBsi3b OMOJIOTHHU C APYTUMH HayKammy», «CrcTemMa OMOIOTHIECKUX HAYK.

Tema 2. /KuBble cucTeMbI M X H3yYeHHUE

JKuBble cuctembl Kak mpeameT wuiydeHuss Ouonorud. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIOXXHOCTh U YHOPSIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTb, CAMOOpIaHW3allUs, CaMOBOCIPOM3BEACHHE, pPa3ApaXKUMOCTh, H3MEHYHBOCTb, POCT U
pa3BUTHE.

YPpOBHM OpraHU3allMU KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIETOYHbIN, TKAHEBBINA, OPraHU3MEHHBIN,
MOy ISIIMOHHO-BUIOBOM, ~ DKOCHUCTEMHBIH  (OmoreomneHornueckuit),  Owmocdepnsiii.  I[Ipormeccsr,
MPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIC NPU3HAKK >KUBOro. JKHU3Hb Kak (opmMa CyIiecTBOBaHUS
MaTtepuu. Haykn, u3ydarompue >KMBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aIUH.

W3yuenne xKuBBIX cucTeM. MeToapl Ouonornueckold Hayku. Habmiomenuwe, wu3MepeHue,
9KCIEPUMEHT, CHUCTEMAaTH3auus, MeTaaHann3. lIoHATHE O 3aBUCHMMOM M HE3aBUCUMOW NEPEMEHHOMN.
ITnannposanue 3xcniepumenTa. [locranoBka u nmposepka runore3. Hynesas runoresa. IloHstrue BEIOOpKH
u e€ mocroBepHOCTb. Pa3Opoc B Ouonormueckux gaHHbIX. OILiEeHKa JOCTOBEPHOCTH IOJIyYEHHBIX
pe3ynpTaToB. [ IpHYMHbI HCKa)KE€HUS pe3ysIbTaTOB dKCIepUMeHTa. [IoHATHE CTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE IPHU3HAKU XHU3HW», «buonormueckue cucremsl», «CBoiicTBa
JKUBOW MaTepum», «YpOBHH OpPraHHU3ALMH >KHBOH MPHUPOIBDY, «CTpOEHHE KHBOTHOM KIIETKHW», «TKaHM
KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHmsmay», «buoreonenos», «buochepar, «Metoabl
W3Y4YEHUS )KUBON NPUPOABIY.

ObopynoBanue: naboparopHoe 00OpyZOBaHHE [UIS NPOBEACHHSA HaONIONCHUH, W3MEPEHHH,
9KCIEPUMEHTOB.

IIpakTuyeckast padora «/cronb3oBaHNe pa3TUYHBIX METOAOB MIPHU N3YYEHUH JKHUBBIX CUCTEM.

Tema 3. buosiorus KieTkn

Knerka — cTpykTypHO-(QpyHKIIMOHATIBHAS €AMHUILIA KHUBOTO. VIcTOpHs OTKPBITHS KieTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. ILIBann, M. lneiinen, P. Bupxos). OcHOBHBIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOI TEOpHH.

MeToapl MOJIEKYJISIPHOH U KJIETOYHOH OMONIOTMH: MUKPOCKOIHUS, XpoMaTorpadus, snekrpodopes,
METOJI MEYEHBIX aTroMoB, JauddepeHInanbHoe NeHTPUPYTUpPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
H3zyuenue ¢puxcuposannvix Kiemox. DIEKTPOHHAs MUKpockonus. Kowngpokanvnaa muxpockonusi.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.



Tabmuue! u cxembl: «CBETOBOH MHUKPOCKOID), «DIEKTPOHHBIH MUKPOCKOID), «VCTOpHS pa3BUTHS
METOJI0OB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPONpENapaTthl PAaCTUTENbHBIX, JKUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas pa6ora «/3yueHue METOAOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anektpodopes, nuddepenunansHoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUUYECKUHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKDPOIEMEHTH. Bona u e€ ponp kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauuu. MuUHepajabHbIe
BEIIECTBA KIIETKH, NX Onoornyeckas poiib. Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranudeckue BellecTBa KJIETKH. buonoruueckue momumepsl. benkun. AMMHOKUCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoil Monekybl. [lepBuunas cTpykTypa Oeika, mentunHas cBs3b. Bropuynasi,
TpeTudHas, 4YeTBepTHYHast CTPYKTypbl. JlenaTypauus. CpolicTBa OenkoB. Kmaccudukamust OenkoB.
buonoruueckue GpyHKunu 60enkoB. [Ipuonul.

YrneBoapl. MoHOcaxapuzpl, AWCaxapuibl, OJMrocaxapuibl W monucaxapunsl. OOmuUi maH
CTpOeHUS U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBOIOB. bruonoruyueckre GyHKIUH yTIIEBOIOB.

Jlununer. [uppoduinbHO-TUApOodoOHBIe cBoMcTBa. Kinaccudukanms aunumoB. TpUrIHIIEPHIIB,
dochonumuasl, BOCKH, cTepouabl. buonoruueckue ¢yHkimu aumuaoB. OO0IIHue CBOMCTBa OHOIOTHUISCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucioT. Hykneotunsl. [Tpunnun
komruieMeHTapHoctd. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnmpans. MecToHAXOXIEeHUE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wMomekynbsl AT®. Maxkposprudeckne cBsisu B Monekyide AT®. buomormueckne
¢yakmmm AT®.  BoccTaHoBneHHbIE  TEpEeHOCUYWKH, WX  (QYHKOMA B KJeTtke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpyktypHass Owonorus: OWoXuMUYecKHe W OHOPU3NYECKHE WCCIEOBAaHUS COCTaBa |
MPOCTPAHCTBEHHOM CTPYKTYPBl OHOMONIEKy1. Modenuposanue cmpykmypol u QyHKYull OUOMONEKYI U UX
komnuexcos. Komnviomepnuiii ousaiin u opeanudeckuli cunmes GUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Ix. Yorcon, @. Kpuk, M. VYunkuuc, P. ®panknun, ®. Cosurep, C.
[Ipy3unep.

Huarpammel: «Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B HEXXHMBOH mpupone», «Pacnpenenenue
XUMUYECKHX JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuyueckas Tabiuna XUMHYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOIbI», «BemectBa B coctaBe opraHu3moB», «CTpoeHue MOJeKyilbl Oenkay, «CTpyKTypbl OeIKOBOM
MOJIeKyIb», «CTpoeHHEe MOJIEKYd YrieBoaoB», «CTpoeHHue MOJEKyl JHUINUAOBY», «HykienHoBble
KHCIOTBD, «CTpoeHre MoseKysnsl ATOx.

ObopynoBaHue: XUMHUYECKas IOCYAa U 000pyIOBaHUE.

JlaGopaTopHas padoTa «OOHapy)KeHHE OCIIKOB C TIOMOIILI0 KAYECTBEHHBIX PEAKII.

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

TUmbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAbHbBIC
00pa3oBaHMs KICTKH.

Crpoenne mnpoxapuoTndeckor kieTku. Kmerounas crenka Oakrepuii um apxeil. OcoOeHHOCTH
CTpPOCHHS TeTepOoTPOodHON M aBTOTPO(PHONU MPOKAPUOTHUECKUX KIETOK. MECTO M pOJb NMPOKApPHOT B
OmoreHo3ax.

Crpoerre ¥ (QYHKIMOHHpPOBaHME »JyKapHOTHYecKol kieTku. [lna3matuueckas MemOpaHa
(turazmanemma). CTpykTypa Iia3MaTHIeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHISCKYIO



MeMOpany: maccuBHBIN (auddys3us, obneryéHnas auddQysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBIA
akTUBHBIM TpaHcmopt). [lomynmponumaemocts MemOpanel. PaGora Harpuii-KaimeBOro Hacoca.
OHAOIMUTO3: MUHOLKUTO3, parounTo3. Dk30unTo3. Kinerounas crenka. CTpykTypa v QpyHKIHMU KIETOYHOH
CTCHKH PacTeHUH, TpUOOB.

Hurtommasma. Llurozons. Llutockener. [IBmxenune nurtomiasMbel. OpraHowgsl — KIETKH.
OpHoMeMOpaHHbIE OpPraHOMABI KIETKH: dHaomnasmatuueckas cetb (OIIC), ammapar [Nombmxkw,
JIM30COMBI, X CTpoeHue W (QyHKUHUU. B3anMocBs3b OOHOMEMOpAaHHBIX OpraHoOMIOB KieTku. CTpoeHne
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxog ¢ IIIC. CuHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [magkuili (arpaHymspHbBI) DHIOIUIA3MATHUECKUH  PETUKYIYM.
CekpertopHast ¢pyHkuus anmapara ['onbmku. Moduguxayus beaxos 6 annapame I oavoxcu. Copmupogra
benkoe 6 annapame [0rv0dcu. TpaHCTIOPT BEIIECTB B KIETKE. Bakyonn pacTUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPHH, INACTUABL. [Ipoucxooicoenie Mumoxouopuil
u nracmud. Cumobuozcenes (K.C. Mepeockoscxuii, JI. Mapeyauc). Ctpoerrne U QyHKIIUM MUTOXOHIPHIA U
wiactun. [lepBuyHble, BTOPHUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKapHOT.
XJ10pOIIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHU.

HememOpannbie opranouss! kinetku CTpoeHne W (GyHKIUH HEMEMOPaHHBIX OPraHOHIOB KIICTKH.
PuGocomsl.  IIpomedscymounvie puramenmoi. MUKpoUIaMEHTbL. AKmunosvle MUKpOQUIAMEHMbL.
MBpllIeUHbIE KICTKH. AKMuHo8bie KOMNOHEHMbl Hembluleutvlx Kiemok. Muxporpybouku. KietouHbiit
uentp. CTpoeHHe M JIBWKEHHE JKI'YTHKOB W pecHHUYeK. MHKpOTpyOOUKHM LUTOIIa3Mbl. LIeHTpHOIb.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QPYHKIWU. SaepHBIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PAcTIONOXKEHUE XPOMOCOM B HHTEP(A3HOM siApe. Dyxpomamun u
eemepoxpomamun. bemkn XpoMaThHa — TUCTOHBL. /JuHamuxa s0eproti 0060a0uku 6 mumose. SoepHoiii
MPAHCHOPM.

Knerounsle BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAaCTUTEIBbHOM,
JKUBOTHOM, TPUOHOH).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KIETKH», «CTpOeHHE >KUBOTHOM KIIETKH»,
«CtpoeHne  pacTuTenbHOM — KieTkn», «CrpoeHue  MUTOXOHApUM»,  «Smpo»,  «CtpoeHue
MPOKaPUOTUYECKOM KICTKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpPOIpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTropHas paGora «/I3yueHue CTpOEHUs KIETOK Pa3INUHbIX OPraHU3MOB).

IpakTuyeckasi padora «/I3yueHne CBOMCTB KIIETOUHONH MEMOpaHBD».

JlaGopaTopHast padora «/cciaenoBaHue Ma3Moin3a U ACIUIa3MOoJIN3a B PACTUTEIBHBIX KJIETKaX).

IIpakTnyeckas padora «/3yueHne ABKEHNS UTOIIA3Mbl B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BeliecTB M IPeBpalleHUue JHEPTUH B KJIeTKe

AccuMuIALMS M JAUCCUMWISALIAA — JIBE€ CTOPOHBI MeTa0onu3Ma. Tumbsl OOMEHa BeEIIeCTB:
aBTOTPO(HBI W TeTepoTPOHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (DepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOTO MeTabonmm3ma. DEepMEHTH, WX CTPOCHHE, CBOWCTBA W MEXAHW3M JICHCTBUSL
Kodepmentsl. Ornnuns pepMEHTOB OT HEOPTaHHYECKMX KaTAIM3aTOPOB. BelKu-akTUBATOpPHI M OEIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUUHBII CHHTE3 OPTaHMYECKHX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y bakmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yewmpa. Poib
XJIOPOILTACTOB B mpoiiecce GoTocunTe3a. CBeToBas U TeMHOBas (as3nl. Pomoodvixanue, Cs., Cq. u CAM-
munwvl omocunmesa. TIpogyKTUBHOCTH (OTOCHHTE3a. BiHsHue pa3nuvHbIX (aKTOPOB HA CKOPOCTh
¢dorocuHTe3a. 3HaUeHNEe HOTOCHHTE3A.



Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIUpPYIOIIKNE OaKTepHH,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3A.

Amnaspobnble opraHusmbl. Buasl Opokenus. IIpomykTel OpokeHHST W HMX HCIHOJIb30BaHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30yAUTENN OONE3HEH.

AbdpoOHBIE OpraHu3Mbl. DTallbl YHEpreTudeckoro oomena. IloaroropurensHblit oTam. ['mukonms —
0OECKHCIOPOTHOE PACILETIICHNUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE [bIXxaHWe. Poilb MHMTOXOHApPHI B mpoleccax
ounonornueckoro okucienus. Luknmnyeckne peakuun. OxucnutenbHoe (ochopumpoBanue. Hepeust
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[IpeumymmecTBa a’poOHOrO MyTH OOMEHa BEWIECTB Mepel  aHa’poOHBIM. DPPEeKTHBHOCTH
9HEPreTUUECKOro OOMEHa.

JdeMoHcTpanuu

Ioptpersr: [x. Ipuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DotocunTe3), «HEpreTndeckuii oomMen», «bnocunres Genka», «CtpoeHue
bepMenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpYyIOBaHUE JUIsl TPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopnasi pabGora «/3yueHue KaTaTUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha MpUMeEpe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTopHasi padora «/3ydeHune (epMEHTATHBHOTO pacIICIDICHHsS IEPOKCHIa BOJOPOJA B
PacTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHas padoTa «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXAHID.

Tema 7. HacsiencreeHHasi uHGopManus U peaain3alnus eé B KIeTKe

Peakuun marpuynoro curtesa. IIpuHINI KOMIZIEMEHTApPHOCTH B PEAKLUSIX MAaTPUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wHpOpMammu. [eHeTnyeckuii Kojn, ero cmoicTBa. TpaHCKpHIUS —
matpuuHblii cuHTe3 PHK. IIpuHUIMNBI TpaHCKpUNIMM: KOMIIEMEHTApHOCTh, AHTUIAPAJIECIBHOCTS,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanune aMmruHOKUCIOT. Posk prbocoM B OnocuHTEe3€e Oerka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3ays FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH TeHOB y mpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Mozrekyrapusie
MEXaHU3Mbl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2enos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekieTouHble (JOPMBI )KU3HU U 0OJIUraTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusuenwnviti yuxn [HHK-codepoicawux eupycos, PHK-
codeparcawmux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, UHmezpasd.

Bupycabie 3a0oneBanusi denoBeka, xuBOTHBIX, pactenwmii. CIINJl, COVID-19, couunanbHble n
MEUIIMHCKHUE TIPOOJIEMBI.

Buoungpopmamuxa: unmespayus u aumanuz Oomvuux maccusos («bigdatay) cmpyxmypHwix
buonozuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

TToptpetsr: H. K. Kosnbiios, JI. . UBaHoBCcKui.

Ta0muiis! 1 cxembl: «brocunTtes Oenkay, «['eHeTuueckuil Koa», «Bupyce», «bakrepuodarmy.

IIpakTuuyeckas padora «Co3nanne MOACIN BUPYCay.

Tema 8. JKn3zHeHHDLI UK KIETKHA



Knerounsii 1k, ero mepuoasl u perymsuus. Muatepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
npoTtekaronux B nHTepdase. [loaroroska kinetku K AeneHuto. [IpecunreTndecknii (MIOCTMUTOTHUECKUI),
CHUHTETHYECKUH U MOCTCUHTETHYECKHA (PEMUTOTUUECKHU) IEPHOABI HHTEP(a3bl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkannu JIHK: xoMmiemeHTapHOCTD,
MOJIYKOHCEPBATUBHBII CHHTE3, aHTUHapaienbHocTh. Mexannsm permkanun JIHK. Xpomocowmsr.
Crpoenne xpomocoM. Temomepbl U Temomepa3a. XpPOMOCOMHBIH Ha0Op KJIETKM — KapHOTHIL
JunionaHsli ¥ ramiouaHeIi Habopsl XpoMocoM. ['omonornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBEI.

Henenue xnetku — muro3. CTaguy MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THUIBI MUTO3A.
Kapuokunes u nutoknses. buonorndeckoe 3HaueHHE MUTO3a.

Perymsauus mutotTHueckoro mukia kietku. [IporpaMmmupyemast kiieTodHnas Tuoesb — aromnTo3.

Knerounoe simpo, XpoMocombl, (GYHKUMOHANbHAas TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas xnemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmuuer u cxembl: <«OKuW3HEHHBIH LHKI KIETKW», «MHT03», «CTpoeHHE XpPOMOCOM»,
«Permmukanus JJTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOpenaparbl: « MUTO3 B KIIETKaX KOpEIIKa JIyKay.

JlabopaTtopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpErapaTaxy.

JlaGopaTopHnasi padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpoIIpenapaTax)».

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

Buonoruueckoe pazHooOpasue oprann3MoB. OIHOKIETOUHBIE, KOJIOHUAIbHBIC, MHOTOKJIETOYHbIE
OpPTaHHU3MBI.

OCOOECHHOCTH CTPOEHUS U JKU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTtepuu, apxew,
OJTHOKJIETOUHBIE IPUOBI, OAHOKIJIETOYHBIE BOJIOPOCIIHU, APyTrue NPOoTHCTh. KoJoHNa bHbIE OPTaHU3MBI.

B3auMoCBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl M CHCTEMbl OPraHOB.
OpranusM Kak eiuHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOASIIIA,
OCHOBHasl, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (YHKIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHW JKMBOTHBIX W YEJIOBEKA. THIBI JKUBOTHBIX TKAHEH: SMUTENWalbHas, COCAMHHUTENbHAS,
MblIlIeyHas1, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKIMI U PAcHOIOKEHUs] TKAaHEH B OpraHax >KHBOTHBIX
U YeJI0BeKa.

Opranel. BereratuBHble W TeHepaTHBHBIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPIaHOB
JKUBOTHBIX U yenoBeka. OyHKIMU OPraHoB U CUCTEM OPIaHOB.

Onopa Tema opranm3MoB. Kapkac pacteHnil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyskHbIl 1 BHYTpeHHUH ckeneT. CTpOeHHEe U THITBI COETUHEHUS KOCTEN.

JBmwkeHne opraHu3MoB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOMIHOE, XI'yTHKOBOE,
pecHU4YHOE. J[BHK€HNE MHOTOKJIETOYHBIX PACTEHHI: TPOIU3MBl U HACTHH. J[BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YelloBeKa: MbllIeyHas cuctema. Pediexc. CkeneTHbIe MBI U UX padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIIONO Ta3a M MHHEPAIBHBIX BEIIECTB
pactenusaMu. llutanuwe >XMBOTHBIX. BHYTpHIIONIOCTHOE M BHYTpPUKIETOYHOE muiieBapeHue. llutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApUTENBHOTO TpakTa. [luImeBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cCUCTEMA YEIOBEKA.

Jpixanne opranm3MoB. Jlprxanwe pacteHui. Jlpixanne xuBOTHBIX. [uddysms razor uepes
MOBEPXHOCTE KieTku. KoxHoe nmpixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHOe U JIETOYHOE JBIXaHHE.
JpixaHue TMO3BOHOYHBIX JKMBOTHBIX M HYeNIOBEKa. OBOJIOIMOHHOE YCIOXHEHHE CTPOSHHS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4YenoBeKa. MexaHW3M BEeHTHWIALWHU JETKUX y NTHIl U
MJIEKOTTUTAIONuX. Perymsnus neixanus. JprxaTenbHble 00BEMBI.



TpaHCHIOPT BELIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHN. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE cCOCYAbl M KpoBb. Kpyrn KpoBooOpamieHHs. DBONIOLUOHHBIE
YCIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBl TO3BOHOYHBIX JKMBOTHBIX. Paborta cepama u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeaeneHus. GuibTpanys, ceKkpelusi 1 00paTHOE BcachblBaHUE KaK MEXaHU3MbI paObOTHI
OopraHoB BblJeseHUs. CBSA3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIAEIUTENBHON cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX M yenoBeka. [louku. Ctpoenne n pyHkunonupoBanue HeppoHa. OOpazoBanue
MOYH y YEJIOBEKA.

3ammra y OpraHuM3MoOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl OakTepuid W IHCTHI
nmpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpeacTBa MacCUBHOM M XMMHUYECKOH
3amuThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M KX TpPOM3BOJHBIE. 3allluTa OpPraHHW3Ma OT
Oonesnei. IMMmyHHas cuctema 4denoBeka. KieTOYHBI M T'yMOpaibHBIi MMMYHUTET. BpoxkI€HHBIA H
NpUOOPETEHHBIN CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CcelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerara). BocnmanutenbHble OTBETHI OpraHu3MoB. Poib BpoXAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JI€BaHUI.

PasnpaxuMocTh M peryisuust y OpraHu3MoB. Pa3ipaXuMoCTh y OJHOKJIETOYHBIX OPIaHHM3MOB.
Takcucsl. Pa3pa)xuMoCTb U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAUEHUE.

HepBras cucrtema u peduekropHas peryisius y >KMBOTHBIX. HepBHas cuctema u e€ OTHETBI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besyciaoBHbIE U yCTIOBHBIE PedIICKCHI.

I'ymopanbHas perynanns U S9HIOKPUHHAs CUCTEMa KUBOTHBIX M 4eloBeKa. JKene3sl SHAOKpUHHON
CUCTEMBbl U UX TOpMOHBL JlelicTBHEe TOpMOHOB. B3amMOCBSI3b HEPBHOM U HHAOKPUHHOH CHCTEM.
I'mnoranamo-runogu3apHas cucTemMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJIOPOCIM,
«bakrepun», «llpocreiimmue», «OpraHbl LIBETKOBBIX pacTeHHN», «CHUCTEMBI OpPraHOB ITO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBD,
«Ctpoenne credus», «CTpoeHHEe JNHCTOBOW IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKENEeT YelloBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHass cucreMma», «HepBHas
cuctema», «Koxa», «MplmeyHas cuctemMa», «BbloenuTenbHas cHUCTEMa», «DHJIOKPHHHAS CHUCTEMay,
«Ctpoerne wmbimnb», «MMmmynuTter», «KumedHonomocTHele», «CxemMa MUTaHHA pPacTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHHe Truaps», «CTpoeHHE NIaHapuuy,
«BHyTpeHHee cTpoeHue HoxieBoro uepss», «HepBHas cucrema poid», «HepBHas cucrema IATymiKm»,
«HepBHas cucrema npecMmbikaromuxcsa», «HepBHas cucrema nTuny», «HepBHag — cucrema
MIIEKONUTaIOuXy», «HepBHas cuctema uyenoBeka», «Peduiexcy.

O6opynoBaHre: CBETOBOM MHKPOCKON, MHKpOIIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MHUKpOIIpENapaTbl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUJIEKIIMA HACEKOMBIX, HWIVIOKOXKHUX, JKUBBIC
9K3eMIUTSIppl KOMHATHBIX pAacTeHHWH, TepOapuM pacTeHHH pas3HBIX OTHENOB, BJIAXHBIE TpeHapaThl
KUBOTHBIX, CKEJIETHl ITO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue Il JEMOHCTPALMK IMOYBEHHOTO M BO3AYIIHOTO MHUTAHWS PACTEHHH, pacIIEIUICHUS
Kpaxmasia ¥ OeNKOB TMoJ JeWcTBHEM (epMeHTOB, O0OpyAOBaHHE Ui JEMOHCTPAIMK OMBITOB IO
U3MEPECHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHHM3Ma JbIXaTEJIbHbIX [IBWKEHUN, MOJEIU T'OJOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JladopaTtopHas pa6ora «/I3ydeHne TKaHEeH pacTECHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlaGopaTopHas padoTa «/3yueHue opraHoB IBETKOBOTO PAaCTEHUS».



Tema 10. PazMHoKeHMe 1 pa3BUTHE OPTaHU3MOB

@opMbI  pa3MHOXKEHHS OPraHM3MOB: Oecrmojoe (BKIIOYas BEreTaTWBHOE) W TOJOBOe. Buiwl
0ecIonoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISLUS, (hparMeHTalus1, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. Ilomosele kineTku, wiu rametsl. Meio3. Craguu meiiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonorndecknii cmbici Melio3a U MOJIOBOTO Ipolecca. Meio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[MpenzaponsiiieBoe pasButue. ['amerorenes y XMBOTHBIX. llomoBwle skemes3pl. OOpa3oBaHue H
pa3BUTHE MOJNOBBIX KIeTOK. CriepMaToreHes u ooreHe3. CTpoeHue MOI0BbIX KIETOK.

OnnooTBOpeHHE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopdgozeenes — 00Ha u3 enasHvix npoorem smopuonocuu. Konyenyus mopgoeernos u mooenu
mopgozenesa. Ctanun SMOpHOTeHe3a JKUBOTHBIX (Ha puMepe Jisaryikn). pobnenue. Tumsl qpo0neHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoodnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
JIpoOJIeHUsT MIICKOTIUTAIOMINX. 3apOJABIIIEBbIE JUCTKH (TacTpysisims). 3aKiajgKa OpraHOB M TKaHEH W3
3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiHMAHME YacTedl pa3BUBAIOMICIOCS 3apojbiia (IMOpUOHAIBHAS
MHAYKUHMSA). 3akiajka IJaHa CTPOEHHUS >KMBOTHOIO KaK pPe3ylbTaT HEepapXUYeCKUX B3aMMOAEUCTBUI
reHoB. BiusHue Ha SMOpUOHANIEHOE pa3BUTHE PAa3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPEebI.

Poct u passuthe xuBOTHBIX. [locTomMOpHoHanbHEIM mepuon. [IpsmMoe u HempsiMoe pa3BHTHE.
PazBuTtre ¢ Metamop(h030M y OECIIO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. BHoMOrHueckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpoje. THUmbl pocTa KUBOTHBIX. DaKTOPHI
Perysiiuy pocTa XKUBOTHBIX W dYenoBeka. CTaauu MOCT3MOPHOHAIBHOIO PAa3BUTHS Y JKMBOTHBIX M
yenoseka. [leproapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrMYeCKHE IPOLIECCHI.

PasmHOXeHne u paszButue pacteHuil. ['amerodut m cnopodur. Meio3 B KH3HEHHOM IIHKIIC
pactennii. OOpazoBaHue cmop B mpolecce Mmeioza. ['ameroreHe3 y pactenuii. OIUIOAOTBOpEHHE W
pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BOIfHOE OTUIOZOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHme
U pa3BUTHE CEMEHH.

MexaHHu3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

IHoptpertsr: C. I'. HaBamun, X. HIneman.

Tabmuuer u  cxembl: «BereratmBHOe pa3MHOXeHUE», «Tumbl OECHONOro Pa3MHOKEHH»,
«PasMHOXkeEHNE XITaMHUIOMOHAAB», «Pa3MHOXKEHHE OBIVIEHBI», «PasmMHOXeHHe THIpB), «Meiosy,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
oHTOreHe3a», «lIpsMoe m HempsiMoe pa3BUTHE», «Pa3BuTHe Malickoro xyka», «Pa3Butne capaHum»,
«PazBuTtne nArymkm», «JlBOWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «CTpoeHHE CeMsH
OJIHOJIOJIBHBIX U JABYJOJBHBIX pacTeHUID», «KM3HEHHBIH UK MOPCKOM KamycTbD», «KU3HEHHBIN LUK
MXxa», « KU3HEHHBIN [UKJI NAaIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpeNapaThl SIMIEKJIETOK U CIIEPMaTO30MI0B, MOJIENb
«IMKII pa3BUTHSA JATYILKI.

JlabopaTopHas padora «/3ydeHue cTpoeHNs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOITpEnapaTaxy».

IlpakTuueckas padora «BBIABICHHE TPU3HAKOB CXOJCTBA 3apPOMBINICH ITO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHS BBICIIINX PACTCHUM.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Uctopust cTaHOBJIEHUS M pa3BUTHS IeHETUKW Kak Hayku. PaGotel I'. Menpgens, . ne ®puza, T.
Moprana. Ponp oTedecTBEHHBIX YYEHBIX B pa3Butuu reHeTuku. Paborer H. K. Komsmosa, H. U.
Baewmiosa, A. H. Benosepckoro, I'. 1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CHMBOJIBI. |'OMOJIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
albTepHATHBHbIE TIPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPHU3HAK, TOMO3HUI'0Ta, T€TEPO3UTOTa, YHCTAS



nuHUSA, THOpWAbI, reHoTHr, (eHoTun. OCHOBHBIE METOABI TE€HETHKH: THOPHIOJIOTHYECKHI,
LUTOJOTMYECKUH, MOJIEKYIISIPHO-TEHETUYECKHI.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. . Basuinos, A. H.
Bbenozepckutii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuiel U cxeMbl: «MeTOAbI TeHETUKN», «CXeMBI CKPELIHBAHUS.

JlaGopaTopuasi padora «/Ipozoduia kak 00BEKT TeHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBoiii 3akoH MeHzaens — 3aKOH eAWHOOOpa3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHusl. | MIOTe3a YUCTOTHI TaMET.

AHanusmupyromee ckpemuBanue. I[IpomexyTouHslii XapakTep HacieAoBaHus. Pacmiensenue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHUPOBAHNH.

Jdurnbpugnoe ckpemuBanue. TpeTuid 3akoH MeHpaens — 3aKOH HE3aBUCHMOTO HACIICAOBAHUS
npu3HakoB. LluTomornueckie 0CHOBBI TUTHOPUIHOTO CKPEIINBAHHS.

CueruieHHOe HacienoBanue npusHakoB. PaboTel T. Moprana. ClemnieHHOe HacjeI0BaHUE TCHOB,
HapylLIEHUE CLEIUICHUs MEKy reHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHHW3M ONpeieNeHUs] TMoia. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIM M rereporaMeTHbli 1moj. ['eHeTnueckas CTPYKTypa MHOJIOBBIX XPOMOCOM.
HacnenoBaHue NpU3HAKOB, CLEIIEHHBIX C IIOJIOM.

l'enotun kak wenocTHas cuctema. Ilneilorpomuss — MHOXKECTBEHHOE JACHCTBHE TIeHa.
MHOXeCTBEHHBIM amienu3M. B3anMoaeicTBUe HeaUleNbHBIX TI'€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Honumepusi.

I'eHeTH4eCKwii KOHTPOJIHh PA3BUTHS PACTEHHH, )KUBOTHBIX M YEJIOBEKa, a TaKkKe (U3NOITOTHIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIWA. [eHeTndeckue MeXaHu3Mbl CHMOMOTeHe3a,
MEXaHU3MBI B3aMMOJEHUCTBUS «XO3SWH — TMAPa3UT» U «XO35IUH — MHUKPOOHOM». | eHeTHuecKkne acheKThl
KOHTPOJIA ¥ NI3MEHEHHS HACIIECTBEHHON HH()OPMAIINHU B IIOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumsr u cxembl: «llepBelii W BTOpoil 3akoHB MeHpens», «Tperuii 3akoH MeHnens»,
«Ananuzupyrouiee ckpemuBanue», «HenomHoe aomuHHpoBaHUEY», «CIEIUVICHHOE HacledOBaHUE
Mpu3HaKoB y npo3odwmiby, «['emernka momay, «Kapmortum denoBeka», «Kapuotunm mpo3oduiib,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBUE TEHOBY.

OGopynoBaHue: MoOJeNb JUIS JEMOHCTPAllid 3aKOHOB €AHMHOOOpas3usi THOPHIOB TIEPBOTO
MOKOJICHUS] UM PAacIlCIUICHUS MPU3HAKOB, MOJEIb JUIsl JEMOHCTPAalMU 3aKOHA HE3aBHUCHUMOTO
HAcJEJOBaHUS MPU3HAKOB, MOJENb Ui JIEMOHCTPALMM CLEIUIEHHOTO HACleOBaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapar: «Jpo3odumnay.

IIpakTuyeckasi padora «lI3yueHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UIIBD).

IIpakTuyeckasi padora «/I3yueHne pe3yabTaToB AUTHOPUIHOTO CKPEITUBAHUS Y TPO30(HITBDY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmMopeiicTBrue TeHOTUIIA U Cpeabl TPH GOpMHUPOBAHUH (heHOTHNA. MI3MEHYMBOCTH TPHU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TIPU3HAKWA. BHUIB HW3MEHYMBOCTH: HEHACJICICTBCHHAS W
HacJeACTBEHHAs.

MonupukanroHHas HW3MEHYHMBOCTh. Poib  cpemsl B GopMmupoBaHMHM MOAM(DHUKAIIMOHHON
m3MeHYnBOoCTH. Hopma peakmum mnpusHaka. Bapuwannonsselii psng w  BapuanuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOAU(DUKALIMOHHONH H3MEHUHNBOCTH.

T'enotnnnueckass  W3MEeHYHMBOCTH. CBOMCTBA  T€HOTHIIMYECKOW  WM3MEHYMBOCTH.  BHIBI
TEHOTHITMYECKON W3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIIHOHHASI.



KomOunatvBHasT W3MEHYMBOCTh. Mei03 H TMOJIOBOM Mpomecc — OCHOBA KOMOWHATUBHOU
W3MEHYMBOCTH. POJbh KOMOMHATHBHON W3MEHUMBOCTA B CO3JaHUM TEHETUYECKOTO pPa3HOOOpa3us B
npeaenax OJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y UHAYIUPOBAHHBIE MYTallUd. SIIEpHBIC U LUTOIUIa3MaTH4Yeckue MyTanuu. CoMaTHUeCKUe U TMOJOBBIC
MyTarud. [IpyuuvMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHsl M WX BIUSHUE Ha OpPraHU3MEL
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX pPATOB B HACIEIACTBEHHOM
u3menurnBoctd (H.W. Basuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICACTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pOJb  INUSEHEMUYECKUX (HaKmopoe 8 HAcNedo8anuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pu3, B. Noranucen, H. 1. BaBuiios.

Tabmuret  w cxeMbl: «Buasl  u3MeHunBocTHY, «MoauduKaMoHHas H3MEHYUBOCTBY,
«KoMOuHaTHBHAsE W3MEHYMBOCTBY, «Melo3», «OmiogoTBopenue», «l eHeTnueckue 3aboiieBaHUs
yenoBeKay, «Buabl MyTauuii».

O06opynoBaHue: )XUBbIC U TepOapHbIe SK3EMIUISPbl KOMHATHBIX pacTeHUH, pucyHkH (dororpadun)
’KUBOTHBIX C Pa3IMYHBIMHU BUAAMHI H3MEHYHUBOCTH.

JlaGopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAIMOHHON H3MEHUHWBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBOW».

IpakTnyeckas padora «MyTauu y Apo30¢puiisl (Ha TOTOBBIX MUKpOIpEnapaTax).

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBeka. MexayHaponHas MporpamMma HCCIEIOBAaHHUS TeHOMa 4esioBeka. MeTonbl
W3YYeHUs] TEHETHKH YeJIOBEeKA: T€HEANOTHYECKUH, ONM3HEIOBBIN, ITUTOTCHETHYECKHMA, MOMYIISIIIHOHHO-
CTATUCTUYECKUH, MONEKYJSIpHO-TeHEeTHUeCKUu. COBPEMEHHOE ONpPENEICHUE M€HOTUIIA: TOJTHOT€HOMHOE
CEKBEHUPOBAHME, TECHOTUNHpPOBaHUE, B TOM uuciae ¢ mnomowpo III[P-ananuza. HacneacTBeHHbIE
3a0omeBaHnsl 4YeroBeka. | eHHBIE M XPOMOCOMHBIE OONIe3HH 4YeloBeKa. bole3Hn ¢ HacieICcTBEeHHOU
MPEAPACIIONIOKEHHOCTPIO. 3HAYEHUE MEOUUUHCKOM TE€HETHMKM B MNPEJOTBPAlICHUHM U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUI YermoBeka. MequKo-rTeHeTHIeCKoe KOHCYIbTHpoBaHue. CTBOJOBBIE KIETKH.
[loHsiTHE «TEHETHYECKOro Tpy3a». DTHYECKHE AacCIeKThl HCCIENOBAaHWA B OOJIACTH PEIaKTHPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnveckre (akTOphl TOBBINIEHHOW YYBCTBHUTEIHLHOCTH UYENOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUI0 OKpYKawllel cpenbl. 'eHeTHueckas NpeapacroNokeHHOCTh YENIOBEKa K
MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumer u cxemsl: «Kapuotun denoBeka», «MeTombl W3YYEeHHS TEHETHKH YEIOBEKay,
«"enernueckue 3a00I€BaHNS YETOBEKAY.

IIpakTuyeckast padora «CocTaBieHHE U aHATTU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3mMoB

HomecTukanus u cenekuus. 3apokIeHUE celeKuuu u gomectukanuu. Yuyenue H. Y. BaBuiosa o
LleHTpax MPOUCXOMKACHUS U MHOTO0Opa3usl KyJIbTYPHBIX pacTeHuil. Poib celekiuy B CO3JJaHUN COPTOB
pacTeHul U mopoy KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3Ha4eHHE TS CEEKIIMOHHON paOOTEHI.

Mertomap! CeNeKITMOHHONW PaboThl. MICKYCCTBEHHBIN OTOOP: MAaCCOBBIA U WHANBUAYATHHBIA. DTaITbl
KOMOWHAITMOHHOW ceneKnuu. VICTbITaHue TPOW3BOAUTENECH MO MOTOMCTBY. OTOOp IO TEHOTHIY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 TeHOTHITY ¢ TToMOIIbi0 aHanmm3a JJHK.

HckycCTBeHHBIN MyTareHe3 Kak METOJ| CEJICKIIMOHHOM pa0oThl. PaguialiMOHHBIA M XUMHUYECKHUN
MyTareHe3 Kak HWCTOYHUK MYTalWil y KyJIbTypHBIX (hopM opraHu3moB. McCIoib30BaHHME TEHOMHOTO
pedaKTUpOBaHUS W METONOB pekoMmOuWHaHTHRIX JIHK nmns momydeHus HMCXOZHOTO MartepHaia IS
CEJICKITUH.



[onyyenne mommruionnos. BHyTpuBHaoBas ruOpuanzanus. bim3kopoacTBeHHOE CKpelIBaHUE,
win wHOpuauHr. HepoacTBeHHOEe CKpelinMBaHWe, WJIM ayTOpUIMHI. l'eTepo3uc W ero NpUYHHBL.
Hcnonb3oBanue reteposuca B cenekuuu. OtganéHHas ruOpuamsanus. [Ipeomonenue Oecrumomus
MEKBUIOBBIX THOPHIOB. JJOCTIKEHMSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3e1éHas pesoatoyusy.

CoxpaHeHre U H3YYEHHE NeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacCTEHHM M MX JUKUX POAHUEH
JUIL CO3JIaHHsI HOBBIX COPTOB M THOPHIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
YIpasieHue 2eHemudecKUMY pPecypcamu CenbCKOXO3AUCHBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yeasix
VAVHUIEeHUs CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHUeM
COBPEMEHHBIX MEMOO00E HAYUHBIX UCCIe008AHULL, Neped08blx Uoell U NePCneKmMUEHbIX MeXHOI0U.

JdeMoHcTpanuu

Iloptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, [I. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHONM H3MEHUMBOCTH», «MeToasl cenekumny», «OtnanéHHas
ruOpuan3anus», «MyTtareHes».

JlabopaTopuass paGora «J/I3ydeHue COpPTOB KYJIBTYpHBIX PACTEHUN U TIOPOA JOMAIITHHUX
JKUBOTHBIX».

JladopaTtopHas padora «/I3yueHne METOIOB CEICKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHbIE METOABI M JIOCTHMIKEHMS CEeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHUIO, IVIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YUAaCTOK, B TEIUINIHOE XO35ICTBO,
B JIa0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

Tema 16. BHOTEeXHOJIOTHSI U CHHTETHYECKasi 0HOJI0THA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOIMH, — KIETOYHbIE UM TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTraHU3Mbl, MX XapaKTepUCTHKA. TpaguuuoHHas OMOTEXHONOTHUS: XJieOOIeyeHHe, MOIy4YeHHUE
KHCJIOMOJIOYHBIX MIPOIYKTOB, BUHOJIEIIHE. MuxkpoOuonaorudeckuit CHHTE3. OOBeKTHI

MHUKPOOHOJIOrMYeCcKUX TeXHoJorui. [Ipon3BoacTBo Oenka, aMMHOKHCIOT U BATAMUHOB.

CoznaHne TEXHOJIOTHH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHMS U KOHCTPYHMPOBAHUS
TEHOMOB C LEJNBI0 IMOMy4EHUs] OPraHU3MOB M MX KOMIIOHEHTOB, COAEp)KAIIUX HE BCTpedaronvecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

Knerounas nmxenepusi. MeToabl KylIbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KproOaHKH.
Comaruueckasi ruOpuaM3alusl U COMAaTHUECKUi aMOpuorenes. Mcnonap3oBaHue TaluiONI0B B CEJICKLUH
pactenuil. [lonyuenue MOHOKAOHANbHBIX anmumen. Hcnonb306anue MOHOKIOHANLHBIX U NONUKIOHATLHBIX
anmumen 8 meouyune. VIcKycCTBEHHOE OIUIOOTBOpeHHE. PEKOHCTPYKIUS SHIEKIETOK M KJIOHUPOBAaHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. 7exHonocuu 0300poeieHus, KylbMUGUpOGAaHUs u
MUKPOKJIOHANLHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMBEHHBIX KYILIMYP.

XpOMOCOMHasi W TeHHas WHXeHepus. VICKyCcCTBEHHBIM CHHTE3 TIeéHa M KOHCTPYMpPOBAaHHE
pexomOuHantHeix JIHK. Coszoanue mpanceennvix opeanuzmog. JIOCTWKEHUST W IEPCIEKTUBBI
XPOMOCOMHOH M T€HHON MHXEHEPUH. DKOJIOTHYECKUE U 3TUUECKUE ITPOOIeMbl TeHHOW HHKEHEPHH.

MenunuHckue OuorexHonoruu. IloctreHomHas 1udpoBas Meaunuua. [IP-guarnocruka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUISCKH aHAJIM3 MPOTEOMa YeJIOBEKA IS OIEHKH COCTOSHHUS €Tro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTku (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHWs KOMIUIEKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTAa U ckadoIIMHTa JUIsl pelieHus 3ajaad
MEePCOHAIM3UPOBAHHON METUIIUHBI.

Coznmanne BEKTOPHBIX BakIWH C LEJIbI0  oOOecredeHns KOMOWHHPOBAHHOW 3allUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHue MOJIEKYISPHBIX MeXaHM3MOB (yHKIuoHupoBanusi PHK-
COJIEpKAIMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu



Tabmuuer 1 cxembl: «/crmonb30BaHME MHUKPOOPTraHU3MOB B TPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Knetounas nmxenepus», «['eHHast ”H)XEHEPUS».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «buorexHonmoruss — BaKHEHIIAs MPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BuTHE 3BOJIONMOHHBIX NPeACTABJIEHUI B O0M0JI0rHI

OpomroronHas teopus Y. [apsuna. [lpeamnochiiku BO3HMKHOBEHHUS AapBuUHH3MA. JKu3Hb U
Hay4Has JesrenbHocTh Y. JlapBuHa.

JBwkyniie cwisl 3Boironuu BuAoB mo Y. JlapBuHy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJCACTBEHHass H3MEHYHWBOCTh, OoppOa 3a CyIIeCTBOBAaHHE, ECTECTBCHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTndeckoii Teopun sBomtonnu (CTD). HelitpanbHas Teopusi 3BOINIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OwoJorus. 3HAUeHHE OHBOJIOIHMOHHOM Teopud B (HOPMHUPOBAHUU
€CTeCTBEHHO-HAayYHOU KapTUHbBI MHpa.

JdeMoHcTpanuu

Iloptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. HapsuH, C.
C. YerBepuxos, 1. U. HImansraysen, [x. Xonnetin, . K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npuponst (o K. JIuaHew)», «JlecTHUIA KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3m (popMHPOBaHUSI MPUCIIOCOOICHUH Y pacTeHUH U )KMBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapumipyra myremectsus Y. Hapsuna», «Haxoaxu Y. [apsuna», «Dopmbl 60opnObI 3a
cymiectBoBanue», «llopoabl romybei», «MHOToOOpaszue KyJlIbTypHBIX (opM KamycTe», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuaOB (1o Y. JlapBuHy)», «Cxema COOTHOLICHUS
JBIDKYLIUX CHJI 9BOJIOLMN», «OCHOBHBIE MON0KEHHUSI CHHTETHUECKONH TEOPUH IBOTIOLIUN.

Tema 2. MUKPO3BOIIOLIMA U €€ pe3y/ibTaThl

Ilomynsiuuss  Kak  dJeMEHTapHas exuHuna 3Bomoundd. COBpeMEHHbIE METOABl  OLEHKH
TeHETHYECKOr0 pa3HooOpa3us M CTPYKTYphl momymauuil. 3meneHue reHodoHIA MOMyNSLOUHM Kak
3JIEMEHTapHOE IBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTndeckoro pasHoBecus Jx. Xapau, B. Baiinbepra.

OnemeHTapHble  (akTopel  (ABMXKYIIME  CHJIBI)  OBOJIONMH. MyTalMOHHBIA  HpoLecc.
KomOunatuBHast n3MeHUMBOCTh. [lpeiid reHOB — ciydaiiHble HEHANpaBICHHbIE HM3MEHEHHS YacTOT
aiened B momymsauusax. O¢dext ocHoBatens. Ipgexm oOymwirounoco eopaviuika. CHudceHue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. llposenenue s¢pgpexma Opeticha 2enos 6 OonvuuUx
u manvix nonyaayusx. Murpauuu. M3zonmsuusa mnomynsuuii: reorpaduueckas (IpOCTpaHCTBEHHas),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIll 0TOOp — Hampapisitomuid (akTop 3Boionud. POpMbI €CTECTBEHHOro oTdopa:
JBIOKYIIHA, CTaOWIM3UPYIOIMNH, pa3peIBatoiuii (nu3pyntuBHbIA). [lomoBoii or6op. BosHukHOBEHUE U
SBOJIIOLMS COLUAIBLHOTO MOBEICHHS KUBOTHBIX.

[IpucnocoOneHHOCTs ~ OpPraHM3MOB ~ Kak  pe3yibTaT  MHKPO3BOMIOLMH.  Bo3HHMKHOBeHHE
NpUCHOCOONIeHHH Yy OpraHu3smMoB. Apomopdo3sl u uauoaganTauud. llpumeps! mpucnocoOyieHuid y
OpraHU3MOB: MopdoJIorudecKue, ¢$uznonornyeckue, OMOXMMHYECKHE, MIOBE/ICHYECKHE.
OTHOCHUTENBEHOCTE MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BunoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOIMHU. M30mmsmus —
KIIFOueBoi  pakTop BHAooOpazoBaHus. IlyTm u cmocoOsl BUAOOOPAa30BaHWSA: AIJIONATPUYECKOE
(reorpaduueckoe),  cumMmarpuueckoe  (IKOJOTHUYECKOE),  «MTHOBEHHOE»  (TIOJNHUIUIOWIU3AIINS,
rubpuanzanys). JuTeIsHOCTh SBOMIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpa3usl.



Poub 3BOMOLIMOHHON OMoOJOrUK B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHs OMopa3sHOOOpasusl.
MuKpo3BOMIOLUS U KOIBOJIOLHMS Mapa3sHuTOB U UX X035eB. MexaHu3Mbl (JOPMHUPOBAHMS YCTOWYMBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsi: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallMOHHasI U3MEHUYMBOCTEY, «[lomynsuuonHas cTpykrypa Buaay, «Cxema
nposiBlieHus 3akoHa Xapau—BaiinOepray, «JBwKymiue CHIIBI SBOTIOLUHY», «OKOJOTHUYECKas H30JISLUSL
MOMYJISIMK ceBaHCKOM (openny, «['eorpaduyeckas N30ISAIMS TUCTBEHHUIBI CHOMPCKOW W JINCTBEHHHIIBI
naypckoit», «llomynsuuoHHBIE BOJHBI YHCICHHOCTH XHWIIHWUKOB U JKepTB», «(Cxema JedcTBus
€CTeCTBEHHOro o0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHME», «VHAYCTpHANBHBIA MeEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckne  azantauun»,  «lIpucmocobIeHHOCTh  OpraHu3MoOB W €€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Buabl-nBoiHUKN», «CTpyKTypa BHIAA B mpupoae», «CrnocoOsl
BUooOpazoBanusy, «l'eorpaduyeckoe BHmoOOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUI000pa30oBaHre BUIOB CHHUL, «llonmumnonnsl pactenunity, «KamycTHo-penednsiii THOPUI.

OO6opynoBanue: repbapuy pacTCHUH, KOJUIEKIMM HACEKOMBIX, dUydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl U 3Bepell pa3HbIX BHIOB, repOaphH pacTCHUM
ONMM3KUX BUAOB, 00Pa30BaBIINXCS PA3THYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsBICHNE U3MEHYUBOCTH Y 0COOCH OHOTO BUAA».

JlagopaTopHass  padora  «[IlpucnocoOneHusi  OPraHU3MOB W UX  OTHOCHTEIIbHAS
[EIeCO00Pa3HOCTHY.

JlaGopaTopHas padoTa «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIO.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJbTaThl

Metoapl wu3ydeHuss MakposBomoouud. [lameoHTonorndeckue MeETOAbl H3Y4YEHHS 3BOJIIOLUU.
Ilepexonubie GOpMbI U PUIOTCHETHYECKHUE PAIBI OPTaHU3MOB.

Bbuoreorpaduueckue mMeronpl u3ydeHus s3pomound. CpaBHeHue ¢uiopsl U (GayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckue obmacti 3emid. BUABI-SHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE W CPaBHHUTEJIBHO-MOP(OIOTHYECKUE METOABl H3YYEHHS  3BOJIIOLIUH.
I'eneTnyeckne MeEXaHU3MBl JBOJIOLMM OHTOI'€HE3a W TMOSABJICHMS HBOJIOLMOHHBIX HOBIIECTB.
I'oMonOrMYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL.  MOJEKyIIpHO-
reHeTHYEeCKUe, OMOXMMUYECKUE U MaTeMaTHIeCKUE METO/Ibl M3YUEHHUS IBOIIOUMHU. | OMOJIOTHYHBIE T'€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHIECKUX EPEBLEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mue 3akoHOMepHOCTH (IpaBwia) 3BOMOLMH. [lpunyun cmenwvi dynkyuii. HeoOpatumocTsb
3BOJIIOLMHU. AfanTUBHAsA paguanusi. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLINH.

JdeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, . Mroiep, 3. ['ekkens.

TaOnuue! u cxembl: «DunoreHeTHIECKU Psif JIOMAIN», «APXEONTEPUKCEY, «3BEPO3YyOble ALIEPh»,
«Creronedans», «Puanoputs», «CeMeHHblE NAaNOpOTHUKMY», «buoreorpaduueckne 30HBI 3emin»,
«peiid xoHTHHEHTOB», «PenmukTel», «HauanpHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
’KHBOTHBIX», «['OMOJIOTHYHbIC W aHAJOTHYHBIE OpraHbD», «PyJIUMEHTHI», « ATaBU3MBI», « XpOMOCOMHEIE
HaOOpHl YeJoBeKa W IIUMMaH3e», «lJaBHbIE HaIpaBlIeHUS HBOJIONUNY, «OOIIMEe 3aKOHOMEPHOCTH
3BOJIFOLIUN.

OO6opymoBaHue: KOJJICKIIUU, TepOapwu, MYJLDKH HCKOTAeMBIX OCTATKOB OPTaHU3MOB, MYJLSTKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE KU3HU Ha 3emJie

Hayunble ruroressl POUCXOXKICHUS KU3HU Ha 3emie. AOHOreHe3 W maHcnepmus. JloHaydHble
MIPEJICTABICHUS O 3aPOXKJIEHUH KU3HU (KpeanroHn3M). I nimore3a MoCTOSIHHOTO caMO03apOXKIeHUS KU3HU
n e€ omposepxkenue onbitamMu @. Pemm, JI. Crnammanmanwm, JI. Ilactepa. IlpomcxoxneHue >XU3HH U
acTpOOHOJIOTHSI.



OcHOBHBIE DTambl HEOpraHW4eckoil »sBomonuu. llmaHerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi SBOMIONUs. AOUOTEHHBIM CHHTE3 OPraHUYECKMX BeIIecTB M3 HeopraHumueckux. Ombir C.
Munepa u I'. FOpu. O6pazoBanue monumepoB u3 MonomepoB. Koanepsarnas runore3a A. M. Onapuna,
runoresa neppuyHoro OynaroHa J[x. Xonnelina, reerndeckas runoresa I'. Ménnepa. Pudosumsr (T. Yek)
u runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH v BOSHUKHOBEHHE MTPOTOKIICTKH.

Hctopus 3emnu u metoas! €€ uzyueHus. lckomnaemple opraHnyeckue ocTaTku. I'eoXpoHoIorus u
e€ metoapl. OTHOCUTENBHAA U aOCONIOTHAS TEOXPOHOJNOTHS. | eoXpoHoJIOrHYecKas IIKana: 30HbI, 3PH,
MIEPUOBI, SMOXH.

HavaneHeie sTansl opranndeckoii 3pomronu. IlogsneHne u 3BOIOIUS MEPBHIX KIETOK. DBOJIOLNSA
MeTabonan3Ma. Bo3HUKHOBeHHE TEpBBIX 3KocucTeM. COBpeMeHHbIE MUKPOOHbBIE OMOIUIEHKM KaK aHajior
nepBbIx Ha 3emiie coodmecTB. CTpoMaTOIHUTHL. [IpOKapHOTHI M DYKApUOTHL.

[MpoucxoxneHne dykapuoT (CUMOHOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX T'pyII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIONMK BbICIIMX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuil Ha cymry. IlosiBIeHue CIOpOBBIX pacTeHMH M 3aBoeBaHME UMM cylid. CeMEeHHbIE PacTEeHHS.
[IpoucxoxneHnne NBETKOBbIX PACTEHUI.

OcCHOBHBIE 3Tanbl BOJIOLIUH KHUBOTHOTO Mupa. OcHOBHBIE apoMOp(]o3bl KUBOTHHIX. BeHpckas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJIGHUE COBPEMEHHBIX THUTIOB. [lepBbie XOpA0BbIE )KUBOTHBIC. JKU3HD B
BoJe. DBONIONUSA TO3BOHOUHBIX. [Ipomcxoxknenne amdubuii wu pentmwmid. [IpoucxoxkaeHue
MJIEKOTIATAIOMMX MW Tnrull. llpwHiun xmrodeBoro apomopdosza. OcBoeHWe OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MNEPUOJAM: apXeil, MpPOTEepo30i, Mmaneo30il, Me3030H,
KaifHO30#. OOmas XapaKTepUCTHKa KIMMaTa M TEOJOTHMYeCKuX mporeccoB. llosBneHwe u pacuser
XapaKTEepPHBIX OPraHU3MOB. YTJIe00pa3oBaHHe: €r0 yCIOBHS U BIUSHUE Ha TA30BBIA COCTaB aTMOCQEPHI.

MaccoBble BRIMUPaHUS — 3KOJIOTHUECKHE KPU3UCHI Mpouuioro. [IpuurHbl U CIeACTBUS MAaCCOBBIX
BbIMupaHuil. CoBpeMEHHBIH OKOJIOTHYECKHil KpHu3UC, ero ocobeHHoctu. IIpobmema coxpaHeHUs
OounopazHoobpasus Ha 3emie.

CoBpeMeHHass CHCTeMa OpraHW4eckoro wmupa. [lpuHImNIBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[optpetrsl: @. Pemu, JI. Cnamnanuanu, JI. Ilacrep, M. Y. MeunukoB, A. U. Onapun, [Ix.
Xonpgein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIo
caMo3apoKIeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHM4eCKOU 3BOTIOLUNY,
«"eoxpoHonorudeckas mkana», «HadanpHbIE 3Tambl OPraHAYECKOW IBOIIOINI», «CxeMa oOpazoBaHUS
JYKApUOT MyTEM cuUMOHOTeHe3a», «CHucTeMa XUBOW HpUposl», «CTpoeHne BHpyca», «ApoMopdo3bl
pactenuit», «Puanodure», «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCII», «MXW»,
«[Tanopotauku», «l'onoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHWil», «Cxema pa3BUTUA
JKUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreiimue», «KumieunomonoctHeiey», «llnockue
gepBu»,  «UmeHucroHorue»,  «PwiOB»,  «3emHOBOmHEIEY»,  «lIpecmbikarommecs»,  «lITHIBDY,
«Munexkonuratouiuey», «Pa3BuTue KU3HU B apXeckoi spey», «Pa3BuTue ®U3HU B NPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B NAJICO30MCKON 3pey», «Pa3BUTHE )XKM3HU B ME3030MCKON 3pe», «Pa3BUTHE XKU3HU B
KaifHO30MCKOH 3pey, «COBpeMEHHAast CUCTEMa OPTaHMYECKOTO MUPAY.

OO6opynoBanue: repbapuy pacTeHHH Ppa3IMYHBIX OTJENOB, KOJUICKIIMH HACEKOMBIX, BII2YKHBIC
Mpemaparsl >KMBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM WIJIOKOKHX, CKENEThl IO3BOHOYHBIX
KUBOTHBIX, Yy4ela NTHII U 3BEPel, KOJUIEKIIMH OKaMEHEJIOCTEH, ITOJIE3HBIX HCKOMAEMBIX, MYJIKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas Ja6opatopHas padora «MozaenupoBanue onsiToB Musutepa—tOpu no uzydeHuro
aObMOTreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHUH B TIepBUYHON aTMocdepe».



JlaGopaTopHasi padora «/I3yueHue U ONMUCAHNE UCKOMTAEMBIX OCTATKOB APEBHUX OPraHU3MOBY.
IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTAEITIOBY.
IpakTnyeckas padora «3yueHne ocoOeHHOCTEH CTPOCHHSI TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpouncxosxaeHne 4ejJ10BeKa — AHTPOIIOreHe3

Paznensl u 3anaun anTpononorui. MeTo sl aHTPOMOJIOTHH.

CraHOBJEHHE TPEICTABICHUH O TPOUCXOXKICHUM 4YeNOBeKa. PeluruosHble  BO33pEHHS.
CoBpeMeHHbIC Hay4YHBIC TEOPUH.

CX0JICTBO ueloOBeKa C JKMBOTHBIMH. CHCTEMaTH4eCKOEe MOJOXKEHHE uenoBeka. CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C >KUBOTHBIMH: CPaBHUTEILHO-MOpP(]oIoruieckue, sMOpHOIOTHIecKue, HrU3noIoro-
Onoxummuueckue, nopefeHdeckne. OTIMYUS UYENOBEKa OT KMBOTHBIX. [IpSAMOXOXKIEHHE W KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOIOBHOTO MO3Ta ¥ BTOPOW CHT'HAJIbHOM CUCTEMBI.

HBwxkyme cunbl (hakTopsl) aHTpoNoreHesa: Ouojormyeckue, conuainbHble. COOTHOIIEHUE
OHMOJIOTMYECKUX U COLMANBHBIX (DaKTOPOB B aHTPOIIOTEeHE3E.

OcHOBHBIE CTaJWU aHTpoIloreHe3a. PaHHME 4YenoBeKoOOpa3Hble 00€3bsiHbI (IPOKOHCYNBI) H
paHHUE TOHTHIBI — O0IIKE MPEIKH YeJIOBEKOOOpa3HbIX 00€3bsH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npeaku arofeil. YenoBek yMesblil, IepBble W3TOTOBICHUS OPYIUH Tpyla. UenoBeK NPpAMOXOASAIIMNA U
NepBBI  BBIXOA JIOJe 3a mpenenbl Adpuku. YemoBek reiaensOeprckuii — oOUmmid  Ipemox
HEaH/JepPTaJIbCKOTO YeJOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEpTaNbCKUM Kak BUJ JoJei
XO0JOJHOTO Kiumara. YenmoBek pa3yMHBIH COBPEMEHHOTO THIIA, JIEHUCOBCKMH 4EJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuxu. [laneoreneTrka u najseoreHOMHKA.

OBOJNIOIMS  COBPEMEHHOTO 4eloBeKa. EcCTecTBeHHBIH OTOOp B TOMyISANUAX YeIIOBEKa.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BoMHBL, apetid reHoB, MUTparus U «dPQexT
OCHOBATEJIS» B HOMYJIIIKSAX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue packl. [loHstre o pace. bonbimme packl: eBporneonanas (€Bpasmiickas), aBCTpaso-
HerpouHas (PKBaTOpHAIbHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH paccerneHus
yenoBeka 1o MaHeTe. EaWHCTBO denoBedeckux pac. HaydHash HECOCTOATENBHOCTh pacHu3Ma.
[IpucriocobieHHOCTh YeoBeKa K Pa3HBIM YCIOBHSAM OKpY)KaroImed cpenpl. BimsHue reorpadudeckoit
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIimHapHble MEeTOAb! B (GU3MUEcKOl (OMOIOrn4ecKoi) aHTPOIIONIOTUH. DBOIIOLUOHHAS
AQHTPOIIOJIOTHST M TaJCOAHTPOIOJOTHA YEJIOBEUECKHX MOMyJsiuuid. buoconuanbHble HcCIeI0BaHUS
pUpoAbl yenoBeka. MccnenoBanue KO3BOIOMUHE OMOIIOTHYECKOTO ¥ COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[optpetst: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

TaOnuie! 1 cxeMmbl: «MeToAbl aHTPONOIOTUNY, «[ 0JIOBHOM MO3T YenoBeKa», «HenoBexooOpas3Hble
00e3bsiHB, «CKeJIeT YelloBeKa M CKeJeT IIMMIaH3e», «PyITuMeHTH U aTaBH3MbL», «/[BroKyliue Cuilbl
AHTPOIIOTeHE3a», «DBOJIIOIIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HenoBek ymenslit», «UenoBek
npsaMoxosaIuiiy, «/lerncockuil yenosex» «Heannepranpipn», «KpomanboHub», «IIpenku denoBekay,
«DTansl 3BOJIIOLIMH YeNoBeKay, «Packl yeroBekay.

ObopynoBanue: MyJISDKM OKaMEHEJIOCTeH, MpeaMeTOB MAaTepHalbHON KyJIbTyphl HPEAKOB
yelioBeka, penponaykiuu (pororpaduu) KapTHH ¢ MHUQPOJOTHUSCKUMH U OUOJCHCKUMH CHOXKETaMU
MIPOUCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJIOK HMCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKENlET YelOBeKa,
MOJIeJTh Yeperna 4esioBeKa M depena IIMMITaH3e, MOJENTb KUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEJKOB YEJI0BEKa.

JladopaTopHasi padora «l3ydeHne 0ocOOCHHOCTEW CTPOCHHUS CKEJNeTa YeIOBEKa, CBS3aHHBIX C
TPSMOXOXKICHHEM).

IIpakTuyeckass padota «lI3yueHne SKOIOTHYECKUX aAaNTaIlli YEITOBEKay.

Tema 6. Dxojorusi — HaAyKa 0 B3aHMOOTHONIEHHSIX OPraHM3MOB W HAaJAOPraHU3MEHHBIX
CHCTEM C OKPYKalollel cpeaoi



3apoxeHue U pa3BuTue dKojorud B Tpyaax A. ['ymOonpara, K. ®@. Pynse, H. A. Cesepuosa, 3.
I'exkens, A. Tencnu, B. H. Cykau€Ba. Pa3gensl u 3amaum skonornu. CBA3b 3KOJOTHHM C JPYTHMHU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOdrONEHHS. OKCIEPUMEHTHI B SKOJOTHMHU: TMPHUPOJHBIE U
naboparopHble. MoAenupoBaHHE B OSKOJIOTHH. MOHHUTOPHHI OKpY’KAaloIIeHd cpedpl: JIOKaJIbHBIM,
PETHOHAIILHBIN U TI00TbHBIH.

3HaueHHe HSKOJOTMYECKUX 3HAHMW A 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBA3EH uyesnoBedyecTBa € MNpHUpooi. DOpMHUPOBAHHE SKOJIOTMUECKOW KYJIBTYPHl U 3KOJOTHYECKOMH
TPaMOTHOCTH HacCeJIEHUsI.

JdeMoHcTpanuu

[Moptpetsi: A. I'ym6onsar, K. ©. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tenciu, B. H. Cykaués.

Tabmuuer u cxembl: «Pazmensl skonmorum», «MeToapl skomorum», «CxemMa MOHHUTOPHHTA
OKpYKaIOLLIEW Cpelib».

JlabopaTopHas padora «/3yueHue METOI0B 3KOJIOTHYECKUX HCCIET0BaHUID.

Tema 7. Oprannszmsl u cpefa o0UTaAHUSA

DKkoJjiorudeckue (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamms 3KOJIOTHYECKHX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonoruueckux Qakropos. [lpaBuno wmuammyma (K. Llmpenrens, FO. JIu6ux). TomepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aonotnyeckue (¢aktopsl. CBeT Kak 9JKOJIOTMYecKuil Qaktop. JleHcTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUH U KUBOTHBIX MO OTHOIICHHUIO K
cBery. CurHanpHast poJib cBeta. @OTONEPUOIU3M.

Temnepatypa Kak »dKomorumdeckwii ¢axrtop. JlelicTBue TemmepaTrypsl Ha OpPTaHHU3MEI.
[TolikunoTEepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

BraxHocTh Kak skomorndeckuii akrop. [Ipucmocobienns pacTeHn K MOANEPKAHUIO BOJTHOTO
Oananca. Kmaccudukanus pacteHnii o oTHOWEHUIO K Boze. [IpucnocobieHust >KUBOTHBIX K U3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl  oOWTaHMS OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYILUHAs, IOYBEHHAs, TIJIyOWHHAs
MOJOYBEHHAs!, BHyTpHOprann3MeHHas. Gu3nko-xuMuyeckne 0cOOEHHOCTH Cpel 0OUTaHHs OPraHU3MOB.
[TpucnocoGiieHst OpraHU3MOB K )KU3HU B Pa3HbIX CPEAax.

buonornueckue putmbl. BHemHne u BHyTpeHHHME PHUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI.
ITprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHHN JKU3HU.

Kuznennsie Gpopmer oprann3MoB. [lonstue o xu3HeHHOH (opme. KuzHeHHbIE POPMBI pACTEHHIA:
JepeBbs, KYCTapHHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnueckue ¢axTopbl. Buabl OMOTHUYECKMX B3aMMOAEHCTBHN: KOHKYPEHLMS, XHIIHHYECTBO,
cumOuo3 u ero ¢opmel. IlapazuTusm, Koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammoneidcTBus (Tommyeckue, Gopudeckue, ¢dadbpuieckne).
3HavyeHne OMOTHYECKUX B3aUMOJEHCTBUM Ul CYLIECTBOBAHUS OPraHU3MOB B cpeae oOutanus. [IpuHuun
KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabmuisl 1 cxeMbl: «OKomorudeckue GakToper», «CBETOBOW CHEKTPY, «IKOJOTHUECKHE TPYIIIIBI
KUBOTHBIX II0 OTHOIIECHHIO K CBETY», «TelIOKpOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE XHUBOTHBICY,
«DU3NONOTHYECKHE afaNTalliil KUBOTHBIX», «Cpenpl oOWTaHUS OpraHm3MoB», «buomornueckue
puTMBD», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« JKu3HEHHBIe (OPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTO Jecay, «llemn muTanms, «XUITHAYECTBOY,
«ITapazutusmy, «Koakypenmmsny, «Cumonosy», «KoMMeHcamm3my».

Ob6opynoBanue: repbapuu pacTeHHH W KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIMSHHUIO Pa3IHYHBIX
JKOJIOTHYECKUX (DaKTOpPOB, TepOapuu CBETONMIOOMBBIX, TEHETIOOWBBIX W TEHEBBIHOCIHBBIX PACTEHHH,
CBETONIIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIC PACTEHHs, TepOapuu M KOJUIEKIIUU



TEIUIONOOMBBIX, 3UMOCTOMKMX, MOpPO30YCTOWYMBBIX pacTeHHH, uydena NTHL M 3Bepeid, repOapumn
pacTeHuii, oTHOCAMUXCs K Turpodutam, kcepoduram, Mezodpuram, KOMHATHBIE pACTEHHUS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIOUINX B Pa3HbIX CpeAax, repdapuu M KOJIIEKUIUH PACTCHUH M KUBOTHBIX,
o0ajammx YepTaMu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrisiBIeHHE PUCIIOCOOTICHUI OPraHN3MOB K BIMSHUIO CBETaY.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCIIOCOOTICHUI OPraHU3MOB K BIHSHHUIO TEMIIEPATYpPh».

JlaGopaTopHasi padoTa «AHaATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOMTAHH».

Tema 8. Jkos10rust BUAOB U NOMYJISIIUIA

DKOJNOTMYECKUE XapakTePUCTUKH momyisuud. [lomymamus kak Ouomornveckas cucrema. Poib
HEOJTHOPOJTHOCTH CpeIbl, (PU3MUecKuX OaphbepoB U O0COOCHHOCTEH OHMONOrMH BHUIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mnomyissiuidi. OCHOBHBIE MOKa3aTeNN TOMYyJSALUN: YHUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHas M MOJIOBasl CTPYKTypa, POKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaIusl.

OxoJoruyeckas CTpykTypa nomyasinui. OleHKa YUCIEHHOCTH oMy Isaui. JJuHamMuka nomyasuuu
u e€ perymsuus. buotuueckuii moTeHMan nomyaauuy. MojenupoBaHue TMHAMUKHU nonynanuu. Kpusble
pocTa 4YHCIEHHOCTH momynauuu. KpuBble BBDKMBaHUA. Perynsuus 4YMCIEHHOCTH NOIMYJSALUN: pOJb
(haKTOpOB, 3aBHUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOrMYeckue crparerud BuioB (- m K-
CTpaTerun).

[onsiTre 06 3KOIOTHYECKON HUIIE BUaa. MectooouTanue. MHOTOMEpHAas MOIEIh SKOJIOTHIECKON
Huum J[xx .M. Xatunacona. PazMepsl skonorndyeckoil Humu. IloTeHnnanpHas v peaqin30BaHHAas HULLU.

Bup kak cucteMa nomyisiuuil. Apeassl BUIOB. BUIbI M UX JKU3HEHHBIEC CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHHS W MHUIPaLuil >KUBOTHBIX. bHoOrMuYecKre HWHBa3UH YyKEPOIHBIX
BUJIOB.

JdeMoHcTpanuu

optpert: x. M. XaTunHCOH.

Tabmuuel U cxeMbl: «ODKOJOIMYECKHE XapakTepUCTHUKH nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa mHomyisuun», «Bo3pacTHple nmupamMuasl nomyiasaun», «CKOPOCTb 3aceleHUs! MOBEPXHOCTH
3eMiH pa3IuYHbIMUA OpraHu3MaMuy, «Moaenb skoioruueckoil uumu JIx. M. XaTunHcoHay.

ObopynoBanue: repbapuu pacTeHUH, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrocobieHust ceMsiH pacTeHUH K pacCeIICHUIOY.

Tema 9. JkoJiorust c0001MECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobuiectBa oprann3mMoB. bronenos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOLIEHO3E.

Okocucrema kak oTkpeitas cucrema (A. /Dx. Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: POIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBau. Tpodudeckne nenu u ceTu.
Abuotnyeckue 61oku 3kocucTeM. 1104BbBI 1 MBI B 3KOocucTeMax. KpyroBopoT BeLiecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. broMacca 1 nmpoxykius. DKoJ0orHdyeckue MUpaMuIbl Yuced,
0MOMacchl ¥ SHEPTUH.

Junamurxa sxocucmem. Kamacmpoduueckue nepecmpouixu. @Payxmyayuu. HanpasneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuH. [lepBUYHbIE W BTOPUYHBIE CYKIIECCHH W UX MPUYHHBL
AHTpomnoreHHbIe BO3JEiCTBHA Ha cykneccuu. KnumakcHoe cooOmiectBo. bropaznooOpasue u moigHOTa
KpPyTrOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

IIpupoaHble SKOCHCTEMBL. JKOcUcCmembl 03€p U pek. OKocucmemvl MoOpell U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, yCmbiHb.

AHTpONIOTEHHBIE SKOCHCTEMBI. ATposKocucTeMa. ATporieHo3. Pasnuunsa Mexay aHTpOIIOT€HHBIMU
Y TIPUPOIHBIMHU 3KOCHUCTEMAMHU.



VYpb6oskocuctempl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opoxackas ¢uopa u ¢ayHa.
CuHaHTpOonH3auusi TOpoAcKoi QayHbl. buonorndeckoe u XO3SHCTBEHHOE 3HAYEHUE arpodKOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aHMMOJEHCTBUH OpPraHU3MOB B dKocucTeMax. Poib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuowesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPTraHU3MOB,
MOMYJISIUN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanusmbl 8030eticmeus 3a2psA3HeHUN Pa3HbIX MUNOE HA CYOOP2aHUSMEHHOM, Op2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oIorsi MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencau.

Tabmuuer u cxembl: «CTpykTypa OHOLEHO3a», «JKOCHCTEMa MIMPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOWHOTO Jecay, «DyHKIMOHABHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «Kpyrosopot
BEIIECTB B dKocucTeMme», «llemn muranus (macTtOuInHas, AETpUTHAs)», «IDKOJIOTHYECKas MHpamMHia
qHceny, «IKOIOTHIeCcKas MupaMuia OuoMacchl», «DKOJorHYecKas mupaMuaa sHeprumy», «Odpa3oBaHue
Oomota», «llepBuunas cykmeccusi», «BoccraHoBieHue yeca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporeH03», «KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B arporeHos3ey, «[ [pumepsl ypOosKocHcTeM».

Ob6opynoBanue: repbapuu pacTeHUH, KOJIEKIMH HACEKOMBIX, Yydesia NTHLl U 3Bepei, repdbapun
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHne u onrcanue ypoo3IKOCHUCTEMB.

JlaGopaTopHast padora «/3ydeHune pazHOOOpa3us MENKUX MOYBEHHBIX YICHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX.

IOKCeKypeuss «OKCKypcHsi B THUIHYHBIA OHOreorneHo3 (B ayOpaBy, OepesHsK, eNbHUK, Ha
CYXOJIONTbHBINA WIIH MMOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcHus «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TOJIE WITH B TETUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaodajbHas IKOCHUCTEMA

Buocdepa — obmeranerapras obonouka 3eMiH, TIe CYIIECTBYET WJIM CYIIECTBOBANA YKU3Hb.
Pa3sButne npezacraBnenuit o 6uochepe B Tpymax . 3iocca. Yuenue B. . BepHanckoro o Ouocdepe.
Obnactu Ouocdeps! u e€ coctas. JKupoe BerecTBo 6rocheps! 1 ero GyHKIUU.

3akoHOMepHOCTH cymecTBoBaHus Ouocdepbl. OcoOeHHOCTH OHOC]epsl Kak TI00aIbHOM
sKocucTeMbl. [luHamuuyeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelIecTB M OMOTre€OXHMHYECKHUE
UKIBL (yriepoaa, a3ota). PUTMUYHOCTS siBIeHU B Onocdepe.

3onansHOCTE OMocdepsl. [lonarne o 6uome. OcHOBHbIE OMOMBI CYIIM: TYHIApPA, XBOWHBIE Jieca,
CMEIIaHHbIe U IIUPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI, IIyCTBIHH, TPOITMYECKHUE JIECa, BHICOKOTOPHSI.
Kimumar, pacTuTeNnbHBIA 1 )KUBOTHBIH MUpP OMOMOB CYIITH.

CrpykTypa W (QYHKLUMS JKHBBIX CHCTEM, OLIEHKAa HX PECYpPCHOTO MOTEHLHana M OHOoC(epHBIX
(GyHKITHIA.

JdeMoHcTpanuu

Ioptpetsi: B. . Bepraackwuii, 9. 3rocc.

Tabmuis! u cxemsl: «'eochepnr 3eminy, «Kpyroropor azora B npupozae», «Kpyrosoport yriiepoaa
B pupoie», «KpyroBopot kucioposa B mpupojie», «KpyroBopot Boasl B mpupoae», «OCHOBHBIE OHOMBI
cymmy», «Kmumatmgeckne — mosica  3emum»,  «Tyaapa»,  «Tairay, «CMemiaHHBIH — Jecy,
«[IlupokomucTBeHHEIH ecy, «Cremnby, «CaBanHay, «IlycToasmy, « Tpomudeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUHU KHBOTHBIX.

Tema 11. YUennoBek u OKpy:Kaiomas cpeaa

DKoJorH4ecKrue KpU3KMChl M MX MPUYHHBL. BoszjeidicTBue denoBeka Ha Ouocdepy. 3arpsizHeHne
BO3AymIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpeapl. OxpaHa BOJHBIX PECYpPCOB.
Paspymenue moussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHnue kimumara.



AHTpONIOTEHHOE BO3JICHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHHLUIBI OXpaHbl NpUponsl. Kpacublie kHuru. Ocobo oxpaHseMmble
npupojusie Teppuropun (OOIIT). borannueckue caapl ¥ 300J0TMUECKHE TAPKH.

OCHOBHBIE NPHUHLUIBl YCTOMYMBOIO pa3BUTHS 4eJIOBeUeCcTBA M MpHUpoasl. PanunonamsHOE
MPUPOAOTIONB30BaHUE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIuEe 3aKOHOMEPHOCTH
rII00ANBHBIX  9KOJIOTHYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa W €ro BEpOSATHBIE
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHUTOPHMHIA Ppa3BUTUS OMNACHBIX TEXHOIEHHBIX IpoueccoB. Cucmemmobie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKYpeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcuvl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecnevusaioujue 0OCMyn K
uUHGOpMAYUY NO COCMOANUIO OMOETbHBIX U008 U dKocucmeM. OCHOBbL FIKOPeadUTUMAYUU IKOCUCTHEM U
€cnocob08 6opvovI ¢ buonospedcoeHusMU. Pexoncmpyxyus MOpcKUx u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuuel 1 cxeMbl: «3arps3HeHne aTMocdepbl», «3arpssHeHue Tuapocepbl», «3arps3HeHHE
nouBs», «llapuukoBeiii 3 dext», «Ocobo oxpaHsieMble TPUPOAHBIE TeppuTopum», «Mozaenu
YIPABJISIEMOIO MUPa».

OGopynoBanue: (ororpaduu OXpaHSIEMbIX pPAaCTEHHM W >KMBOTHBIX KpacHoli kuuru Poccuiickoit
®enepaunu, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3ylIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
CpeIHero o0IIero o0pa3oBaHus: JINYHOCTHBIC, METAIIPEAMETHBIC U TIPEMETHEIC.

B cTpykType JWUYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS IMPOrPaMMbI IO OWOJIOTMH BBIACICHBI
CIIEIYFOIAE COCTABIISAIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCUHCKOW TPaKJAaHCKOW HMIIEHTUYHOCTU —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAaMOCTOSITEIBHOCTH M CaMOOIPENENICHUIO, HAluuue MOmueayuu X
0o0y4yeHHIO OWONIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KITFOUYCBBIX IICHHOCTEH W MUCTOPUYECKUX TPATUIMA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 2OMOBHOCHb U
CnocobHOCmb O0YYaIOIIUXCS PYKOBOJICTBOBAThCSI B CBOCH JCSITEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, TPHUCYIIUMHU CHCTEME OHOJOTHYECKOTO0 O00pa3oBaHMA, HAIuYue HPABOCOIHAHUS
JKOJIOTHYECKOM KYJIBTYPhI, CHOCOOHOCHU CMASUMb TISIH U CTPOUTD KU3HCHHBIC IJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOSHHS MIPOrPAMMbI 110 OHUOJIOTUHU JOCTUTAIOTCS B €AMHCTBE YUCOHOM
M BOCIUTATCIILHOW  JIEATEIHHOCTH B COOTBETCTBHUM C  TPAAUIIMOHHBIMH  POCCHUUCKUMHU
COIIMOKYJIbTYPHBIMHU, HCTOPUYCCKUMH U JYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, IIPUHATHIMU B OOILIECTBE
MpaBWJaMUd U HOPMaMH TIOBEICHHUS W CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHWS, CaMOBOCIUTAHHS M
CaMOpPAa3BUTHS, PA3BUTHSA BHYTPCHHEW IO3UIUU JUYHOCTH, HATPUOTHU3MA U YBAKEHHUS K 3aKOHY H
MIPABOIOPSIKY, YSIOBEKY TPYJa U CTaplIeMy MTOKOJICHHIO, B3aMMHOI'O YB)KEHUS, OCPEKHOTO OTHOIICHUS
K KyJIbTYpHOMY HACIEIMI0 M TPaJuLMSIM MHOTOHAllMOHAIBHOTO Hapoja Pocculickoit ®enepauuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIMdHOCTHBIE pe3yiabTaThl OCBOCHHUS Yy4eOHOro mnpeaMera «bHONOrHs» JOJDKHBI OTpPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHUCTEeMOW  IEHHOCTHBIX  OpHEHTAlWH, TO3WTHBHBIX  BHYTPEHHUX  YOEKICHUIA,
COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, paclIMpeHre KU3HEHHOTO
ONbITa W ONbITA ACSATENIBHOCTH B IPOLECCE pPEAM3allMd OCHOBHBIX HAIPABICHUNA BOCHUTATEIBHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YACTU:

1) rpaIaHCcKOro BOCHUTAHMSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIErocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX IPaB ¥ 00s13aHHOCTEH, yBa)KEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATENPHOCTH TpPH CO3IJaHHHA YYE€OHBIX TPOEKTOB,
pelIeHn Y4eOHBIX 1 TO3HABATEIHHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX AKCIIEPUMEHTOB;

CMOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3MIIMIO 10 OTHOIIEHHWIO K SBJICHUSM COBPEMEHHON
JKU3HU U OOBSCHSATH €€;

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JOJIeH ¢ pa3HBIMU YOSKICHUSIMH, KyJIbTYPHBIMHU IIEHHOCTSMU U COITUAIIEHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYJHAYECTBY B MPOIECCE COBMECTHOTO BHITIOTHEHHS YY€OHBIX, ITO3HABATEIBHBIX
U HCCIENOBATENBCKUX 33J1a4, YBaXHTEIHLHOTO OTHONIEHUS K MHEHHIO ONIOHEHTOB NPU OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON IpaXTaHCKOH HUIIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJIBTYpPY, POIIJIOE U HACTOSIIIIEe MHOTOHAITMOHAIBHOTO Hapoa Poccnu;

[IEHHOCTHOE OTHOIIEHUE K MPHUPOAHOMY HACICOUI0O W TAaMATHUKAM TIPUPOJBI, TOCTIKCHHSIM
Poccuu B Hayke, HCKYCCTBE, CTIOPTE, TEXHOJOTUAX, TPYIC;



CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHHMCKUX YYEHBIX B CTAHOBJICHHUE W Pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3HaYeHUs1 OMOJIOTHH B MO3HAHWHU 3aKOHOB NPHUPOJBI, B KU3HH YEIOBEKAa MU COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOAMTENISAM, CO3JaHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymspHas (pu3mueckass aKTHBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHWMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTHBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHWE TIOCTENCTBUH W HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTpeOJeHHS aJKOTOJIA,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JIEATENLHOCTH TEXHOJOTHYECKOW W CONMAIbHOW HAlpaBICHHOCTH,
CMOCOOHOCTHh HHUITUHPOBATh, TUTAHUPOBATH M CAMOCTOSITEIIFHO BEITIOIHSTH TAKYO JIEATEIEHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
e€ CyIlecTBOBaHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYJNbTYphl: MPHOOPETEHNE ONBITA IMJIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX TOCIEICTBHUH IS OKPY)KAIOIIEH CPEbI;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONOIB30BAaHHEM (COOJIIOJICHHE TPaBHUII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpUATHBIE OSKOJIOTMYECKHE TOCIENCTBUS MPEINPHUHAMAEMBIX JEUCTBUH U
MPEeIOTBpAIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHON NMpakTHKE, TOTOBHOCTH K YYacTHIO B MPAKTHUECKOU JESITEIbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOW MPakTHKH, OCHOBAHHOTO HA AMAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTMU TSI COBPEMEHHOW IMBMJIM3ALMHU: 00ECIIEYeHUs] HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOMYMBOMY pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON I'PaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHHE CYITHOCTH METOJ0B MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JenaTh 0OOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAYYHBIX
(aKTOB M MIMEIOLIUXCS TAaHHBIX C [ENBIO TTOIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIONIB30BaTh OMONOTHYECKHE 3HAHHS MUl PEHICHHs MpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JESTeNIbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBHH C )KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3ybTaTbl OCBOCHUS yueOHOro npeamera «buonorusy BKIIOYAIOT: 3HAYNMBbIE
s GOPMHUPOBAaHMS  MHPOBO33PEHHS  OOYYAIOUIMXCS  MEXKIUCLUIUIMHAPHBIE (MEXIpPEAMETHBIC)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOIIKE LEIOCTHOCTh HAYYHON KapTHHBI MHpa M ClelU(HUKYy METOIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJoBaHHe, HaOIIoleHHE,
U3MEpeHHe, OSKCIEPUMEHT U [Jpyrue); YHHUBEpcalbHble y4yeOHbIe JEHCTBUS (TO3HABaTENIbHBIE,
KOMMYHHMKAaTUBHBIE, PETYJIATUBHBIE), oOecreunBaromye GopMrupoBanue GyHKIHOHAIBHONH IPaMOTHOCTH
U COLMAJIbHOM KOMIIETCHIMH OOydYalomMXCcs; CHOCOOHOCTH OOYYaroIIUXCsl MCHOJIb30BAaTh OCBOEHHBIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUs M YHHBEpCalbHble Yy4ucOHbIE JCHCTBHUS B
MO3HABAaTENIbHON U COLMAIEHON MTPAKTHKE.

B pesynbrare u3ydeHus: OMOJIOTHM Ha YPOBHE CpPEeAHEro oOIero oopa3zoBaHus y 00ydaromerocs
Oyayr cdopMHUpOBaHBl TO3HABAaTEIbHBIE YHUBEPCAIbHBIE Y4eOHbIE IEHCTBHUs, KOMMYHHKaTHBHBIC
YHHUBEpCalbHble Y4eOHbIE NEHCTBHUS, PErYJISATUBHBIC yYHUBEpCAIbHBIE y4eOHBbIE NEHCTBUS, COBMECTHAs
JIESATENBHOCTb.



MerTamnpenMeTHble pe3ylbTaTbl OCBOCHHUS MPOIPaMMBI CPEIHEro oO0mero 0O0pa3oBaHUs IOJIKHEI
OTpakaTh:

OBiiageHue yHUBePCAIbHBIMH Y4eOHbIMU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JJOrHYECKUE JeHCTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh IMPH OCBOCHWU 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKALUU, 0000IIeHNUs), PACKPBIBATh CMBICI OHOJIOTMYECKUX MOHSATHH (BBIAEISATH HX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATENILHOCTH, 3a/aBasi mapamMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCHUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTHUECKUE MOHATHS 11 OObACHEHUS (aKTOB U SBJICHUHN KUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TI0 AHAJIOTHH), BBIBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA Uil TMPEACTAaBICHHS CYLISCTBEHHBIX CBS3CH H
OTHOLICHUH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a Takke MPOTHBOPEYHH pa3sHOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JISTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB IEISIM, OIICHUBATH
PHCKH MTOCIIEACTBHHI JIESITENFHOCTH;

KOOPAMHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCIOBHSX PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBaTh KPEATHBHOE MBIIIICHUE TP PEIICHUH KU3HEHHBIX MTPoOIeM.

2) 6a30BbI€ HCCIEA0BATEIHLCKHE TeHCTBHSA:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NpPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/IOB IO3HAHUS,

UCIIONIb30BaTh  PA3JM4YHbIE BUABI JESATENFHOCTH 1O TMOJNYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETay, MPeodpa30BaHHUI0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX M COIATBHBIX TIPOEKTOB;

(GopMUpOBaTh HAy4YHBI THUI MBIIUICHHS, BJIAACTh HAYYHOH TEPMUHOJIOTHEH, KIIIOYEBBIMHU
HOHATUSIMU M METOJAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATh NIPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3ajady, BBIIBHIATh THIIOTE3y €€
pelIeHus, HaXOAWTh ApPryMEHTHI JUIs JIOKa3aTelNbCTBa CBOUX YTBEPXKICHWH, 3a1aBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJ€ PEUICHUs 3aadd Pe3yJbTaThl, KPDUTHUECKH OLEHMBATh MX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh IIEJICHATIPABIICHHBI IOMCK TIepeHoca CpelCTB U CHOCO0OB  JIEHCTBUS B
podeCCUOHATBLHYIO CPELY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M TPAKTUIECKYIO 00JIaCTH KU3HE IS TEITbHOCTH;

YMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJIBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OpPUECHTUPOBATLCS B Pa3IMYHBIX UCTOYHWKAX HH(pOpMANWU (TeKCcTe yueOHOro 1mocoOus, HayYHO-
TIOITYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B



Wntepnere), aHanu3upoBaTh HHOOPMALMIO PAa3TUYHBIX BHUIAOB U (GOPM NpeACTaBICHHS, KPHUTHUYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEYHBOCTD;

(opMynHupoBaTh 3aMPOCH K IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIIOTHUECKON
uHQOpMaUK, HeOOXOAUMOM /TS BBEITONHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  OMBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOIB30BAHHS PA3IUUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 (OpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onomornyeckoil HHGpopMarue:
NPUMEHSTh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUeCKUe 3HaKW M CUMBOJBI, GopMyJbl, abOpeBuaTypy,
HOMEHKJIaTypY, UCIOIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMALWHU, HHHOPMALMOHHONW OE30MacHOCTH
JMYHOCTH.

OsJiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€iCTBUAMU:

1) oduenne:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENIFHO BBIMTOJHEHUS MpeJjiaraeMoi 3ajauy, yUUThIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3HIUH
JPYTrUX yYacTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBCHUS! KOH(DIMKTHBIX CHTyalWi, YMETh CMST4aTh KOH(DIMKTBI M BECTH
HIepETOBOPHI;

BJIJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHHS W B3aHMMOJCHCTBHS, IIOHUMATh HAMEPEHHUS APYTHUX
JFOJICH, TIPOSIBIIATH YBAKUTEIFHOE OTHOLIEHHE K COOSCETHUKY M B KOPPEKTHOH (hopme GpopMynnpoBaTh
CBOM BO3PAKEHHUS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

NOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHIHON ¥ HHAWBUIYyaIbHON paOOTHI IIPU PEIICHUN
Ononorn4yeckoi  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh HPUMEHEHUS TPYHIOBBIX  (opm
B3aMMOJICHCTBHS PH PEIICHUN YueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy ¥ METOJbl COBMECTHBIX JEWCTBHH C Y4Y€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)kJIOr0 4iIeHa KOJJIEKTHBA;

NPUHAMATH LIEJIM COBMECTHOH eI TeIbHOCTH, OPraHW30BBIBATH M KOOPANHUPOBATH IEHCTBHSA 110 €&
JOCTW)KEHHIO: COCTaBIISATh IUIAH JICWCTBHUH, pACHpenensTb pPOIM ¢ YY4ETOM MHEHUH Y4YaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH Pe3yJbTaT IO
pa3pabOTaHHBIM KPHTEPUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OIEHMBATh WU C TO3MIMHM HOBH3HBL, OPUTWHAJIBHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PA3NIMUHBIX CUTYAlUsX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OgaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH JIICTBUAMU:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS JJIsl BBISABIICHUS NMPOOJIEeM W UX PEUICHUS B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWUIO K JKUBOW MPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPY’KaloOIInX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MMO3HABATENBHYIO JICATCILHOCTb, BBISBIISATH IPOOIEMBI, CTABUTh H
(bopmynmpoBaTh COOCTBEHHBIE 3a/1a4d B 00Pa30BaTENbHOMN NESITEBHOCTH U )KU3HEHHBIX CUTYAaIUsX;



CaMOCTOSITETIbHO COCTaBJSITh IUIAH pEIICHUS TMPOoOJeMBl C YYETOM HMMEIOLIMXCS PECYpCoB,
COOCTBEHHBIX BO3MOXHOCTEH M PEANOYTCHN;

JlaBaTh OLIEHKY HOBBIM CUTYALMsIM;

pacumpsTh paMKU Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3pYAMLIMHU B pa3HBIX 00JacTAX 3HAHUIA,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YIbTATOB LIEIAM,;

BJIaJCTh HaBBIKAMH I[103HABATENILHOW pe(IeKCMH KaK OCO3HAHHMS COBEPIIAEMBIX NEHCTBUU U
MBICIUTENIFHBIX TPOLECCOB, MX PE3yJIbTaTOB M OCHOBaHHWH, HCHONB30BaTh NMPHUEMBI peduieKCUH s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIbTATOB ACITEIBHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIBTATOB ACITEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MIPABO IPYTUX HA OIIUOKH;

pasBUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

IIpeamerHble pe3ynbTaThl OCBOEHHsI coAepkaHusi ydeOHoro mnpeamera «buosorus» Ha
yIIyONEHHOM YypOBHE OpPHEHTHUPOBAaHBI Ha oOecredeHrne NPOQMIBHOTO OOYYeHHS OOydaroIIuXCs
omornornu. OHHM BKJIIOYAIOT: crenuuyecKkue A OWOJOTHH HaydHbIE 3HAHHSA, YMEHHS M CIOCOOBI
JEHCTBUII 1O OCBOEHHMIO, WMHTEPHpPETalMHd W MpeoOpa3oBaHHUIO 3HAHWH, BUABl AEATENBHOCTH IIO
MOJY4YE€HHUIO HOBBIX 3HAHUH U UX MPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX
cutyauusix. IlpeaMeTHble pe3ynbTaThl PeICTaBICHbI 10 TOAaM U3YUICHUSI.

IlpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mpeamera «buonorusi» B 10 kaacce RONKHEBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHOJIOTMM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAYYHOH KapTHHBI MHpPA, B IO3HAHMM 3aKOHOB NPUPOIBI M DPEILICHUH
npoOjeM paluOHAIBHOIO NPHPOJOINOIL30BAHUS, O BKJIAZE POCCHHCKHX M 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOM OHOJOTMYECKHX 3HAaHUH, KOTOpas BKJIOYAeT: OCHOBOIOJATaroIUe
Ouoslornyeckue TEPMHMHBI W TOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEryJIsiLHUs, CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, H3MEHYMBOCTb, POCT MU Pa3BUTHE),
ounonoruueckue teopun (kinetouyHas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusl HacienctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTtpax MHOTOOOpasus u
MIPOUCXOXKJIEHUS] KYJIBTYPHBIX pPACTEHUil), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB TIEPBOTO ITOKOJIEHUS,
pacIeruieHns, YMCTOTH TaMeT, He3aBUCHUMOro HaciezoBaHus ['. MeHzaensi, TOMOJOTHYECKHX DPSIOB B
HacleaCTBeHHOI m3MeHunBoctr H. M. BaBniiosa), mpuHIHUITE (KOMILUIEMEHTAPHOCTH);

BJIaJICHWE OCHOBHBIMH METOJAaMH HAy4YHOTO IIO3HAHUS, HCIONB3YEMbIX B OHOJIOTHYECKHIX
WCCIIEIOBAHMSX KUBBIX 00BEKTOB (OMHCaHNe, N3MEpEeHNEe, HAOII0ICHHE, DKCIICPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIE TPU3HAKW: BHPYCOB, KIETOK MPOKAPHOT U OYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIie OakTepuii, TpHOOB, pACTECHHA, KIUBOTHBIX
M 4YeloBeKa, CTPOEHHUS OpPraHOB M CHCTEM OPTraHOB pPAaCTEHWH, JKHUBOTHBIX, HYEJIOBEKa, IPOIECCOB
KHU3HEESITENbHOCTH, TIPOTEKAIOIINX B OpraHU3Max pacTeHWi, XKHUBOTHBIX M UYEIOBEKa, OMOJOTHYECKHX
MPOLIECCOB: OOMEHa BeHIECTB (METa0OoJu3M), MPEBPALICHUS 3HEPIUU, OpPOXKEHHUs, aBTOTPO(HOTO U



rerepoTpoHOr0 THMOB THTaHUs, (DOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, ramMeToreHesa,
aMOpHOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHA, Pa3MHOKEHHUS, HHIMBUAYaJIbHOTO PA3BUTHUSI OpraHU3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE yCTAaHABIMBATh B3aUMOCBSI3U MEXy OPraHOMIAMH KJIETKH M UX (QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHed W MX (YHKOUSAMH, MEXKAY OpraHaMH M CHUCTEMaMH OPraHOB y pPacTCHHH,
JKUBOTHBIX U Y€JIOBEKa M UX (PYHKIHAMHU, MKy CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MEXKIy dTamaMu
oOMEeHa BeIEeCTB, STamaMd KJIETOYHOIO M[HKIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTallaMH
SMOPHOHATILHOTO Pa3BUTHSI, TEHOTHIIOM U ()EHOTUIIOM, (PEHOTHUTIOM U (PaKTOpPaMu cpellbl OOUTaHUS;

YMEHHE BBISIBIISITH OTIUYUTEIbHBIE TPU3HAKU )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUI, )KUBOTHBIX H
YeJI0BeKa;

YMEHHE UCIMOJIB30BaTh COOTBETCTBYIOLIME AapTyMEHTHI, OMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY [T JOKA3aTebCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIIIL;

YMEHHE pelaTh OHOJOTMYecKHe 3aJadud, BBIABISATH NPUYUHHO-CIEICTBEHHBIC CBSI3U MEXKIY
UCCIeyeMbIMUA OMOIOTHYECKMMH POLIECCAMU U ABJICHUSMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJY4YEeHHBIX PE3YNbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIC W MpPaKTUYeCKue paboThl, cOONI0AaTh MpaBuia npu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
LEJb UCCIIeJOBaHMs, aHAJTM3UPOBATH [TOJTYYCHHBIC PE3yIbTAThI U JIENIaTh BEIBOIBI;

YMEHHUE y4acTBOBATh B YUeOHO-HCCIIEAOBATENLCKON PaboTe IO OMOJIIOTHH, KOJIOTHH M METUIIMHE,
MPOBOAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TMPEICTaBIATh MONyYeHHBIS
pe3yIbTaThl Ha YICHUIECKUX KOH(PEPEHITHIX;

YMEHHE OIICHWBATh JTUYECKHE ACIMEKTHI COBPEMEHHBIX HCCIICIOBAHWN B OONACTH OHMOJOTHH W
MEIWIHUHEl (KJIOHWPOBaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TEeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BEIOOp Oymaymiedl mpodeccHoHANBFHOW NesSTeNbHOCTH B
obnmactu OWONOTHH, METUIMHBI, OWOTEXHOJOTHH, BETEPHUHAPUH, CEIBCKOTO XO3AHCTBAa, MHUIIEBON
MPOMBINIUIGHHOCTH, YTIIyONSATh IO3HABATEIbHBIN HMHTEpEC, HANpaBIICHHBIH Ha OCO3HAHHEIM BBIOOD
COOTBETCTBYIOIIEH NMpodeccuu u MpooHKeHNne ONOIOTHIECKOro 00pa30BaHUs B OPTaHNU3AIIUAX CPETHETO
po(heCCHOHANTBHOTO U BBICIIIET0 00pPa30BaHU.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «buomorus» B 11 Kiacce NOIKHBI
OTpaXkaTh:

c(hOpMHUPOBaHHOCTh 3HAHWUH O MECT€ W PONH OHOJOTHM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MUpA, B TIO3HAHWU 3aKOHOB MPHPOJLI U
pEIIeHN: 3KOJOTHYECKUX MPOoOJIEM YeIOBEeYeCTBa, a TaKKe B PEIICHHH BOMPOCOB PallMOHAIHHOTO
MIPUPOJIOTIONB30BAHUSA, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUHCKHUX U 3apYOEKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BIAJETh CHUCTEMOH OWOJIOTMYECKMX 3HAHWW, KOTOpas BKJIOYAET OIpeNeieHus U
MMOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB W IOHATHH (BUA, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBosronMOHHAs Teopus Y. JlapBuHA, CUHTETHYECKAas TEOPUs
sBomonnn), yaerusa (A. H. CesepmoBa — o myTsx W HampasieHusx spomonnn, B.W. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapImeBoro cxo/cTaa
K. M. bopa), npasmia (Muaumyma HO. JImOwxa, 3KOJIOTHYECKOW NHPAMHIBI IHEPTHUHU), THIIOTE3bI
(runoresa «mupa PHK» V. 'unbepra);

YMEHHUE BIaJIeTh OCHOBHBIMH METOJIAMH HAYYHOTO MO3HAHMUSI, MCIIOIB3yEMbIMU B OMOJIOTUYECKUX
UCCIIC/IOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHHE, U3MepeHHe, HaOIoJeHne, YKCIIEPUMEHT),
croco0aMH BBISIBJICHHUS M OIIEHKW aHTPOTIOTEHHBIX U3MEHEHH B TIPUPOJIE;

YMEHHUE BBIICTATH CYNIECTBEHHBIC NMPH3HAKHU: BHUJIOB, OMOTEOIEHO30B, DKOCUCTEM W OHnocdepsl,
CTaOMIIM3UPYIOIIETO, JABMXKYIIETO M Pa3phIBAIONIETO ECTECTBEHHOI'O OTOOpa, alIoNaTPUYECKOro |
CHUMITaTPUYECKOT0 BUI000Pa30BaHUsI, BIUSHHS JBHKYIIUX CHJI 3BOJIONMU Ha TEHO(MOH] MOIYJISIIHY,



NPUCHIOCOOJIEHHOCTH OPraHW3MOB K CpeAe OOWTaHMs, 4YepEelOBaHMS HANpPAaBICHUI HBOJIOLMNH,
KpPYrOBOpOTa BELIECTB M MOTOKA YHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEXKIy INPOLECCAMU HBOJIONMHU, ABWXYILIUMH CHIAMH
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3JInYHbIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHA K HUIM OPTaHHU3MOB;

YMEHHE BBISIBIATH OTIMYUTEIbHBIEC IPU3HAKN KHUBBIX CUCTEM, IPUCIIOCOOICHHOCT BHJIOB K Cpesie
o0uTaHusi, aOMOTHYECKHX M OHOTHYECKHMX KOMIIOHEHTOB 3KOCHUCTEM, B3aHMOCBS3€H OpPraHW3MOB B
coobmiecTBax, aHTPOIOTeHHBIX M3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIMOJIB30BaTh COOTBETCTBYIOLIME apTyMEHTHI, OHMOJIIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY U JOKA3aTelbCTBAa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUYECKHX TPYII, B3aHMOCBSI3H
OpraHM3MOB M cpeldpl OOWTaHWs, EAMHCTBA YENIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHUS
MHOT000pa3usi BUIOB U SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUSI TPUPOIBI M YEIOBEUECTBA;

YMEHHE pelath OHOJOTMYecCKHe 3aJadud, BBIABISATH NPUYMHHO-CIECICTBEHHBIC CBSI3U MEXKIY
UCCIIeAyeMbIMUA OMOJIOTHUECKIMH TPOLIECCaMU U SIBICHUSAMH, JIENIaTh BHIBOJBI M MPOTHO3BI HA OCHOBAHUHU
MOJY4YEeHHBIX PE3YNbTaTOB;

YMEHHUE BBITIOIHATE JIA0OPAaTOPHBIC M MpaKTH4ecKue paboThl, coOM0IaTh MpaBuia npu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBLIBUTATh THIIOTE3bI, POBEPSATh UX SKCIEPUMEHTAIBLHBIMH CPEICTBAMHU, QOPMYIUPYS
eJIb UCCIICA0BAHNMA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JACJIaTh BBIBOBI,

YMEHHUE y4acTBOBATh B YUEOHO-HCCIIEAOBATENHLCKON padoTe 10 OMOJIOTHH, KOJIOTHH M MEIUIIMHE,
HpOBOI[HMOf/i Ha Oa3e MIKOJBHBIX Hay4YHBIX O6HICCTB, u HYGHI/I‘IHO MMpEACTaBIATEL IMOJTYUYCHHBIC
Pe3yJIbTaThl HA YICHHYECKUX KOH(PEPECHIHAX;

yYMEHHE OICHUBAThH TUIIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HH, YETIOBEKa U YEIIOBEYECKHUX pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CIoco0aX MMpeIoTBpaIIeHUs TI00ANBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynymied NpodecCHOHANBFHON NesSTeNbHOCTH B
obymacTi  OMOJIOTHH, SKOJOTHWH, HPUPOJONONB30BAHMS, MEIHWIMHBI, OHOTEXHOJOTHH, ICHXOJIOTHH,
BETEPUHAPHH, CEIECKOTO XO3AHCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YTIIyOIsATh II03HABATEIbHBIN HHTEPEC,
HaIpaBJICHHbIH HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH NMpodeccny 1 MPO0IDKEHHE OHOIOTHIECKOT0
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(heCCHOHATILHOTO M BBICIIET0 00pa30BaHMsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBbI€e cuCTEMBI M UX U3yUYEHUE 2
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; HacneHCTBeH}fas{ uHpopManus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUIOB U TIOITYJISIIIHIA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
g depeHmanbHOe HeHTpUyrupoBaHue,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepalibHbI€ BEIlECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupukanys U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Opranudeckue BEIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTnyeckas KiieTka
CtpoeHune 3yKapuOTHUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIIIA3MBbl B PACTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH s7Ipa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yvyeHune KaTamuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacCTUTEIIbHBIX U JKUBOTHBIX KJIETKAX)»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busbsl 6posxeHust.

JlaGopatopHas pabota «CpaBHEeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpyu4HOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y mpoKapuoT u
9YKapuoT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUI
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHbie 3a001eBaHuS Y€I0BEKa,
JKUBOTHBIX, PACTCHUHN
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
45 JleneHue KJIETKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiiust »KM3HEHHOTO ITUKJIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txanm pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHeu 0.5
YKHUBOTHBIX»
Opranbl. Cucremsl opranos. Jlaboparopnas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Inutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHas cCHCTEMA YelIOBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 Pa3npaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHUCTEMA XUBOTHBIX U YEJIOBEKaA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpETapaTax»»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabota «BrlisiBiieHHE
MIPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUUYECKUX UCCIICIOBAHUI»

0.5

0.5

75

3aKOHOMEPHOCTH HaCJEeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBAHUS
77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa
85 M3MeHYnBOCTh MpHU3HAKOB. Buabl 1
U3MEHUYUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PUKAITHOHHOW U3MEHUYUBOCTH. '
[TocTpoenne BapuaimoOHHOTO psa U
BApUALIMOHHON KPUBOII»
88 ['eHOTHIIYECKAst U3MEHUHNBOCTD. 1
KoMOuHnaTiBHasI ©3MEHYHUBOCTh
89 MyTarnmoHHas U3MEHYUBOCTbD. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBieHue 1 aHaIu3 POAOCIOBHOIN

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ IOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MmeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

KUBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKOU
OuoJIOruun

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3allAs 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOIHS U MAaKPOIBOIFOIIHS
5 [Momymsius — sneMeHTapHas €AMHULIA 1
HBOJIIOIIH
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTBeHHbI 0TOOp — HanpaBSIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/IH. [TaneonTOIOTHMUECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOBY
30 Hauanbnble 3Tansl oprannyeckoin
ABOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHUS PACTCHHH Pa3HBIX OT/IEIIOB)»
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [TpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OcHOBHBIE CHUCTEMAaTUYECKHE TPYIIIIbI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «M3yuenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIMH1 aHTPOIIOTE€HE3a

46 ITaneorenernka u najgeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTalnuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! 3konoruu. Jlabopatopnas padora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue pakropbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Aobuotnueckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisBicHHE 1 0.5
MIPUCTIOCOOTICHUH OPTaHU3MOB K BIUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMsbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTanus

62 DKOJIOTUYECKHE XapAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CeMSIH PACTEHHI K PACCEIICHUIO

69 Bun kak cucrema momyssui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi CHCTEMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuaeckas padbora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emnn

84 Yuenne B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTh OHOochepsl. OCHOBHbIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOo3BOIIONHUSA U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 Oo6o06menne o Teme «OpraHu3Msbl ¥ cpena 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
rJ100abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME










