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HOSACHUTEJIBHAS 3AIIUCKA

[Tporpamma o yueObnomy mpeamery "buosnorus" (manee - GHOJOTHsS) HA YPOBHE CPEIHETO
obmero obpa3oBaHus pazpadboTraHa Ha ocHOBe DezaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 o6pazoBanuu B Poccuiickoit @eaepannmny, PI'OC COO, Konnenuuu npenogaBaHus y4eOHOTO
npeamera «bronorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYuebnslit npenmer «buosnorus» yriyonénnoro yposus usyudenus (10—11 kmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EctecTBeHHO-Hay4yHble HpenMeThbl». CoriacHo
nosioxeHussM @I'OC COO npodunbHbIe yIeOHBIC TPEAMETHI, H3y4aeMble Ha YITyOJIEHHOM YPOBHE,
SBJISIFOTCS crocoboM nuddepeHimanuu 00yueHuss Ha YpoBHE CpEIHEro oOIiero oOpa3oBaHUS U
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodeCCHOHATIBHBIM U BBICIIUM 00pa3oBaHHeM. B TO ke Bpemsl KaxAblii W3 ATHX Y4eOHBIX
IpEeIMETOB JODKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE pelleHHe 00pa30BaTENbHbIX,
BOCIIUTATEIbHBIX W Pa3BUBAIOUIMX 3a7ad, CBSI3aHHBIX C MpodopueHTalue oOydarolmuxcs u
CTUMYJMPOBAHUEM MHTEpEca K KOHKPETHOM 00JIaCTH HAayYHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEJIULIMHOM, YKOJIOTUEM, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yyeObHomy mpeamery "buonorus" maér mpeictaBieHHE O LENM U 3aJadax
u3ydyeHus yuyeOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, OMpeAeNsieT 00s3aTebHOe
(MHBapuaHTHOE) IMpPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpPOBAHHME II0 pas3feiiaM U TeMaw,
pacrpeneneHnue mo KiaccaM, peKOMEHAYET MOCIeI0BaTEeIbHOCTh U3YUEHHs yUeOHOTO MaTepuaa ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, TOTUKH yU4eOHOTO Mpolecca, BO3PACTHBIX
ocoOeHHOCTel oOyyaronuxcs. B mporpamme o 6Moioruu peann3oBaH NPUHIUI PEEMCTBEHHOCTH
C W3y4YeHHEM OHOJOrMHM Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus, Omarofapsi uemy
IIPOCMATPUBAETCA HAIPABJIEHHOCTb Ha IOCIEAYIOIIee pa3BUTHE OMOJOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha (HOPMHpPOBAHHE €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, SKOJOTHYECKOTrO
MBILIEHHS], TPEACTABICHUN O 3/10pOBOM 00pa3e >KU3HHU, HAa BOCIMTAaHHE OEpPEeKHOIO OTHOLIEHUS K
OKpY’KalIIe NpupoaHOu cpere. B mporpamme mo OHOJIOTHHM Tak)Ke IMOKa3aHbI BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanun TpedoBanuit ®I'OC COO k miaHUpyeMBbIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ynbTaraM oOydeHus U B (HOPMHUPOBAHHUU
OCHOBHBIX BHMJIOB Y4eOHO-TIO3HABATEIBHOM JIEATEIBHOCTH OOYYaloIUXCs IO OCBOCHUIO
coJiepKaHusl OMOJIOTMYECKOT0 00pa30BaHMsI HA YPOBHE CpEIHEro 0011Iero oopa3oBaHus.

VY4eOHnblii npenMer «buosnorus» Ha ypoBHE cpeaHero ooOuero odpa3oBaHMs 3aBeplIacT
O6uonornyeckoe oOpazoBaHME B INIKOJE M OPHEHTUPOBAH Ha pPACIIMpPEHUE M YTIyOJieHHe 3HaHUMN
o0yyaromuxcs o )KMBOM MPHUPOJIE, OCHOBAX MOJIEKYJISIPHON M KJIETOUYHOW OMOJIOTUH, SMOPHOIOTUU
1 OMOJIOTUM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMH, OMOTEXHOJIOIMH, IBOJIIOIIMOHHOTO YUYEHHUS U KOJIOTUH.

Nzydenue yuyeOHoro mpenmera «buonorus» Ha yriryOJe€HHOM YPOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY O0YYaroIUXCsl K MOCIEAYIOUEMY MOTYYeHHI0 OMOJIIOTHYECKOT0 00pa3oBaHus B By3ax
U OpraHu3alusax cpeaHero mnpodeccuoHanbHOro obpazoBanus. OCHOBY €ro cojepiKaHus
COCTaBJISieT CUCTeMa OMOJOTMYECKMX 3HAHWM, IOJYYEHHbIX MpPU H3YYEHHH OOYyUYarolUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ie]ioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpaszoBanus, B 10-11 kiaccax 3TH 3HaHUS MONYy4aroT pa3BuTHe. Tak, paclIMpeHbl U yriayOJeHbI
OMoJIOrYecKre 3HAaHUS O PACTEHUSX, KUBOTHBIX, TpHOaxX, OaKTepHsIX, OpraHu3Me yenoBeka, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOMOJHUTEIbHO BKJIIOYEHBI OMOJIOTUYECKHE CBEJIEHUS MPUKIATHOTO U
MOMCKOBOI'O XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPHUEHTHPHI JUISl MOCIETYIOIIEro
BbIOOpa npodeccruu. BozmorxkHa Takke HHTErpanus OMOJOTMYECKUX 3HAHUHN C COOTBETCTBYIOIIUMHU
3HAHUSIMH, TIOJIYYCHHBIMH OOYyYalOUUMHUCS TIpU HW3YYeHHH (HU3UKUA, XUMHUH, Teorpaduu u
MaTeMaTHUKH.

Ctpykrypa mnporpamMmbl 1o ydeOHOMY mpeamery "buomorums" oTpakaer cHCTEMHO-
YPOBHEBBIII M HBOJIOLHOHHBIA TOAXOAbI K H3ydeHHUio Ouosnoruu. CoOrimacHo HM, H3Yy4aroTcs



CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHBIC AJIsl JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alllH,
HBOJIIOIIMM OPTaHUYECKOTO MUpPa Ha 3emJyie, COXpaHEHHUs OMOJIOTMYECKOTO pa3HOO0Opa3us MJIaHETHI.
Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJICTOYHOW OWOJIOTHH, dYMOPHOJOTUU H
OMOJIOTUM Pa3BUTHUS, TCHETUKH U CEJEKUUU, OUOTEXHOJOTMHM U CHUHTETHYECKOW Ouosoruu,
AKTyIM3UPYIOTCS 3HAHUA OOydarommxcs 1o OOTaHHWKE, 300JI0THH, aHATOMUHU, (PHU3UOIOTHUU
yenoBeka. B 11 kiacce u3yyaroTcsi 3BOJIIOLMOHHOE YUYEHHUE, OCHOBBI JKOJIOTUM U YYEHHE O
ouocdepe.

VYueOuplii mnpeamer «buonorus» mnpuszBaH 00eceYUTh OCBOEHHE O0OYYaIOIIUMUCS
OMOJIOTHYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHLIUIIOB U MPAaBUIL, JIEKALIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MHUpA, 3HAHUHA O CTPOCHUH, MHOT000pa3uu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, [OMyJALWN, OWOIeH03a, SKOCHUCTEMBI, O BBIJAIOMIUXCS HAYYHBIX
JTOCTHKEHUSIX, COBPEMEHHBIX UCCIEI0OBAaHUSAX B OMOJIOTHH, IPUKIIATHBIX acleKTaX OMOJIOTHYECKUX
3HaHuWU. Mg pa3BUTUS U TOJJEpKaHUS HUHTepeca OOydaroluxcss K OHOJOrMU Hapsaay co
3HAUUTENIBbHBIM OOBEMOM TEOPETHUUECKOI'0 MaTepualla B COJAEPKAHUU MPOrpamMMmbl 1O OMOJIOTHUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHMEH CTAHOBJICHHUS M PA3BUTHUS TOW WM MHOW o001acTu
OMOJIOTUM, BKJIAJOM OTEUECTBEHHBIX U 3apyOexHBIX YUY€HBIX B pEIICHHE BaKHEUIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEeM.

[lenp m3yueHus yueOHoro npeamera «buosnorus» Ha yriayOn€HHOM YpOBHE — OBJIAJICHHE
00yYaroMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKITMOHAIBHOW OpraHU3allluy >KHUBBIX CUCTEM Pa3HOTO
paHra u npuoOpeTeHHue YMEHUH HCHOJIb30BaTh 3TU 3HaHHS B (OPMUPOBAHHWU HHTEpeca K
onpeAenéHHON 00nacTh MNPOPEeCcCCHOHANBHON NEATENbHOCTH, CBSI3aHHOM C Ouonoruei, wim K
BbIOOPY YUEOHOr0 3aBeIeHUS AJIsl IPOJOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

JocTmwxkenne nenu u3ydeHus ydeOHoro mpenamera «buomorus» Ha yriayOn€HHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1ayu:

OCBOCHME O00YYarOIUMUCS CUCTEMbI OMOJOTMUYECKUX 3HAHHUM: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUsAX, KOHLEIMIMUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTAX M MpaBUiIaX, COCTABIISIOIIMX
COBPEMEHHYIO €CTECTBEHHO-HAyUHYI0 KAPTUHY MHUpPA; O CTPOEHUH, MHOT00Opa3uu U 0COOEHHOCTSIX
OMONIOTHYEeCKUX CHCTeM (KJIeTKa, OpraHu3M, NOMyJsAlus, BHJ, OuoreoneHos, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

03HAaKOMJIEHHE 00y4aroluXcs ¢ METOJaMH IO3HAHUS )KUBOM MPUPOBI: UCCIIE0BATEILCKUMU
METOJaMH OHMOJOTMYECKMX HayK (MOJEKYJISpHOM M KJIETOYHOW OHOJIOTMH, 3MOPHOJIOTHH U
OMOJIOTUM pPa3BUTHUS, TEHETUKU W CENEKIUH, OUOTEXHOJOTUH W CHUHTETHYECKOW Ouonoruu,
MAJICOHTOJIOTUH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  TPOBEACHHUS  OHOJIOTHYECKHX
UCCIeIOBaHU B Jyrabopatopud W B Tpupoae (HAOMIOJIeHHe, HW3MEpPEeHHE, OSKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIaJicHUEe OOYYaIOMIUMHUCS YMEHHUSMHU: CaMOCTOSITEIbHO HAXOJUTh, AHAIU3UPOBATH U
UCIIONIb30BaTh OMOJIOTUYECKYI0 MH(OPMAIIHIO; TMOJIb30BAThCS OMOJIOTHYECKOH TEPMHUHOJOTHEH W
CHUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXK/1Y Pa3BUTHEM OUOJIOTMH U COIIMAIbHO-3KOHOMUYECKHUMHU U
HKOJIOTMYECKUMHU TMPOOJIeMaMU YeJIOBEUYECTBA; OLEHUBATh IMOCIEACTBHS CBOEH AEATEIHbHOCTU IO
OTHOIIEHHIO K OKPYXalolleil NpUpOIHONW cpeae, COOCTBEHHOMY 3J0POBBIO U  3/0POBBIO
OKPYXAIOIINX JIIO/IeH; OOOCHOBBIBATH W COOJIOAATH MeEphl MPOPUIAKTUKH HHQPEKIIMOHHBIX
3a00eBaHWi, TpaBUiia TOBEJACHUS B TPHUPOJE W obOecrmedeHus Oe30MmacHOCTH COOCTBEHHOM
KU3ZHENICATCIbHOCTH B UYPE3BBIYAWHBIX CHUTYyallUsSIX MPUPOTHOTO U TEXHOTEHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 00JIACTH OUOJIOTHH;

pasBUTHE y OOyYaromMXcs MHTEUIEKTYaJbHBIX M TBOPYECKHUX CIHOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU HCCIEIOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 TpoOsiieMaMu, METOAOJIOTHEl OMOJIOTHYECKOTO HCCIeIOBAaHUs, IMPOBEICHUS



OKCIIEPUMEHTATBHBIX  HCCIEAOBAHUN, pEIIeHUsT OHOJOTMYECKHX  3aJa4, MOJCTUPOBAHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Y OOYyYarolMXcs IIEHHOCTHOTO OTHOIICHUS K >KMBOW NPUPOJE B IIEJIOM U K
OTIeNbHBIM €€ OoOBbeKTaM U  SBICHUSAM; (OPMHUPOBAHUE OKOJOTHYECKOM, TIe€HETHYECKOMN
rPaMOTHOCTH, OOIIeH KyJbTYphl MOBEICHUS B MPHPOJC; WHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHrue OO0Yy4YaIOUUMUCS KOMIIETEHTHOCTH B PAllMOHAILHOM MPUPOIOIOIb30BAHUN
(cobmroieHue MpaBuIl OBEAEHUS B IPUPOJIE, OXPaHbl BUJIOB, SKOCUCTEM, OMOC(EpbI), COXpaHEHUN
COOCTBEHHOTO 3JI0pPOBbS M 3/I0pPOBbS OKpPYXKAIOIIMUX JoJei (coOmtoaeHus mep NpoduiIaKTUKU
3a0o0yieBaHUl, oOecrieueHrne O€30MAaCHOCTH JKU3HEACITCILHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJOTHYECKMX 3HAHUU U
YMEHUH B IOBCETHEBHOMW KU3HU;

CO3JaHME YCIOBUI JUIsI OCO3HAaHHOTO BbIOOpa OOYYAIOIIUMUCS  HMHJIWBUIYaIbHOMN
00pa3oBaTeNbHOW  TPAaeKTOPUH, CIHOCOOCTBYIOWIEH — mocieayomeMy  mnpodeccHOoHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUHU C MHIUBUIyAIbHBIMU UHTEPECAMHU U TOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX HAa H3Y4YeHHE OHOJNOTMU Ha YriayOJIEHHOM YPOBHE
cpenHero odmiero oobpazoBanus, cocrapisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B He/IeN0), B
11 kmacce — 102 yaca (3 yaca B HEZCIIO).

OT60p OpraHU3aMOHHBIX (OPM, METOJIOB M CPEACTB OOYUYCHUS OMOJIOTHH OCYIIECTBIISICTCS C
y4€TOM CcHelu(pUKd €ro CoAepaHhs W HaMpPaBIEHHOCTH HA MPOJOLKEHHE OHOJIOTHYECKOrO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIET0 00pa30BaHHUS.

OO0s3aTeNbHBIM YCJIOBUEM TMPU OOYYCHHWH OHMOJIOTHH Ha YTIyOJIEHHOM YpOBHE SIBJISCTCS
MIPOBEJICHHUE JIAOOPATOPHBIX U MPAKTHIECKUX paboT. Takke ydacTre 00yJaronIuXxcsi B BBITOJIHCHUN
MPOEKTHBIX U y4eOHO-HCCIEeOBATENLCKUX PA0OT, TeMaTHKa KOTOPBIX OMPEAENseTCs YYUTeleM Ha
OCHOBE UMEIOLIUXCS MAaTEPUATIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIAHBIX YCIOBUM.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IpOrpaMMbl, BbIIEIEHHOE KYPCUBOM, HE BXOJIUT B IIPOBEPKY rOCYAapCTBEHHOM
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass Ouojyiorusi — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS OHOJIOTHU.
buonornyeckne Hayku u u3ydaemble UMM IpoOieMbl. DyHIaMeHTanbHblE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEIOBAHHS B OMOJIOTHH.

3HavyeHne Ouonoruu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA.
[Tpodeccun, cBa3aHHble ¢ Ouonoruei. 3HaueHHME OHMOJOIMUM B MPAKTHYECKOW JESITEIbHOCTH
YeJIOBEKA: MEJUIIMHE, CENbCKOM XO351CTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JleMoHCTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apsei, I
Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H. U. BaBunos, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3pb OMONOTHH C JPYyrUMH Haykamm», «CHcTeMa OMOIIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JXKuBble cucTteMbl Kak MpeaMeT nu3ydeHus ouosoruu. CBONCTBA JKUBBIX CHUCTEM: €JUHCTBO
XUMHYECKOI'0 COCTaBa, AUCKPETHOCTb U LEIOCTHOCTD, CJIOXKHOCTh U YIIOPAIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAaMOOpPraHU3alUsl, CAMOBOCIIPOU3BECHUE, Pa3PAKUMOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHM3alMM JKUBBIX CHCTEM: MOJEKYJSAPHBIM, KJICTOYHBIN, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOreoleHOTHYECKHiT), OnochepHBI.
[Tpoueccel, mpoucxoasiiue B KUBbIX cucTteMax. OCHOBHbIE MPU3HAKK KUBOTo. JKu3Hb Kak dopma
cyuecTBoBaHus Marepuu. Hayku, n3ydaronue xuBble CHCTEMbI Ha Pa3HBIX YPOBHIX OpraHU3aliy.

M3yuenne >KuBBIX cucTeM. Metoasl Ouosnoruueckoil Hayku. HalOmionenue, u3Mmepenue,
AKCIIEPUMEHT, CUCTEMaTU3als, MeTaaHanu3. [IoHATHE O 3aBUCUMON U HE3aBUCHUMOMN MEPEMEHHOM.
IInanupoBanue skcnepuMmeHnTta. [loctaHoBka u npoBepka rumore3. Hynesas runortesa. Ilonsarue
BBIOOpKH M €€ J0cToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH
IIOJIyYEHHBIX pe3ynbTaroB. [IpMumMHBI HCKakeHUS pe3ysibTaToB dKcrepuMmeHTa. [loHsaTue
CTaTHUCTUYECKOTO TECTA.

JleMoOHCTpanun

Tabmuub! 1 cxembl: «OCHOBHBIE NTPU3HAKH XKU3HW», «bronornueckue cucremsl», «CBOHCTBa
KUBOM MaTepum», «YpOBHU OpraHM3aluM >KMBOW NpHUpPOAbD», «CTpOeHHE KXUBOTHOH KIIETKW,
«Tkann kuBOTHBIX», «CHCTEMbl OpraHoB YEJIOBEYECKOT0 oOpraHusma», «buoreoreHos»,
«buocdepay, «MeToabl U3yUEeHUS KUBOU MPUPOABIY.

Ob6opynoBanue: jgabopaTopHOoe 000pyAOBaHHE Ul MPOBEACHUS HaONIONEHUH, W3MEpEeHuH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pPA3NMYHBIX METOJNOB IPH H3YYEHHUM JKHUBBIX
CHUCTEM.

Tema 3. brnosnorus KjieTku

Knerka — cTpyKTYpHO-(QYHKUMOHANbHAs €IWHHUIA >XUBOTro. VICTOpHUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.



Metoabl MONEKYJISPHOM ¥  KJIETOYHOM OWOJOTHH: MHKpPOCKOIUS, Xpomartorpadus,
anekTpodope3,  METOJ ~ MEUYEHBIX  aToMOB,  Au(QepeHnHanbHoe  HEeHTpU(yrupoBaHue,
KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuKkcupo8anHvix Kiemok. INEKTPOHHAS MHUKPOCKOIIHS.
Kougoxanvnaa muxpockonus. Bumanvnoe (npusicuznennoe) usyyeHue Kiemox.

JleMoOHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxeMbl: «CBETOBOM MHMKPOCKOI, «DJIEKTPOHHBI MHKpOcKomy, «lcropus
Pa3BUTHUS METO10B MUKPOCKOITHI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pPacTUTENbHBIX, XHUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «V3ydueHue MeTONOB KJIETOUHOW Ouoioruu (Xpomarorpadus,
anextpodopes, nuddeperimanpHoe nenTpudyruposanue, [1LIP)y».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHL. Boma u €€ posb
KaK pAacTBOPUTENS, pEareHTa, ydacThe B CTPYKTYPUPOBAHHUU KIIETKH, TEIUIOPETYJIALNU.
MunepasnbHbIe BelllecTBa KJIETKH, UX OHnojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KiIETKU. buomornueckue mnonumepbl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl OeKOBOM Moekydbl. [lepBudnas cTpykrypa Oenka, menTuHas CBS3b.
BropuuHnasi, TperuuHas, 4YeTBepTUYHas CTPYKTypbl. JleHatypamus. CBoiicTBa  O€NKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIun 0enaKkoB. [Ipuonsi.

YrneBoabl. MoHOCaxapuabl, AUCaxapubl, OJUrocaxapuasl U noiaucaxapuabl. O0mui mian
CTpOCHUS M (PU3UKO-XUMHYECKHE CBOMCTBA yriieBOA0OB. bronornyeckue GyHKIMH yriIeBOAOB.

JInnuaer. I'uapodumsHO-THIPOGOOHBIE CBOICTBA. Knaccudukarus JIUIU/IOB.
Tpurnmuuepuasl, hochomunuabl, BOCKU, cTepouasl. buonornueckue ¢yHkiuu aunuaoB. OO6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK um PHK. Crtpoenue HyknenHOBbIX KuciaoT. HykieoTunusl.
[Tpuniun xommiemeHntapHoctd. IlpaBmiio Yapradda. Crpykrypa JAHK — nBoitHas cnupaib.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue monekyiasl AT®. Makpospruueckue cBsizu B mojekyie AT®. buonoruueckue
bynkunn  AT®. BoccraHoOBIEHHBIE TEPEHOCUYMKH, UX (QYHKIMA B  KIETKe. /[pyeue
nykneozuompugocgamuor (HT®). Cexenuponanue JHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CtpykTypHast Ouosyorus: OMOXMMHUYECKHE M OMO(PHU3MYECKHE HCCIEIOBaHMUs COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoniekyl. Modenuposanue cmpykmypol U QyuKyuti OUOMONEKY
u ux komniekcos. Komnvromepnoiii ousaiin u opeanuyeckutl cunmes OUOMONEKY U UX HENPUPOOHBIX
aHano208.

JleMoOHCTpanun

[Toptpertsr: JI. ITomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacnpeneneHne  XMMHUYECKHMX  JJEMEHTOB B HEXKHBOW  HPUPOAE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «l[lepmommueckas TabnwIa XUMHYECKHX dIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemecTBa B cocraBe opraHusmMoB», «CTpoeHHE MOJEKyIbl Oenkay,
«CTpyKTYypbl O€nKOoBOW MOJIEKyNbl», «CTpoeHHE MOJIEKYJ YIIeBOJOB», «CTpOoeHHE MOJIEKYI
TunuaoBy, «HykinenHoBbie KUCIOTH», «CTpoeHrne MOJeKyJIbl ATDy.

OOGopyaoBaHue: XMMUYECKas TTOCYy1a U 000PYI0BaHUE.

JlaGopaTopnasi paboTa «O0HapykeHHEe OETKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.



JlabopaTopnass paGora «lccnenoBaHue HYKIEMHOBBIX KHCJIOT, BBIIEICHHBIX M3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKIUM KJIETKH

Tunbl KieTOK: 3SyKapuoTHYeckas U IpokapuoTHueckas. CTpyKTypHO-(YHKIMOHAJIbHBIE
00pa3oBaHus KJIETKH.

Crpoenne npokapruoTudeckoil kieTku. Knerounas crenka Gakrepuii u apxeid. OcobeHHocTr
CTPOEHUS IeTepoTpOPHOI U aBTOTPOPHOIN MPOKAPUOTHUECKUX KIETOK. MEeCTO U poJib IPOKAPHUOT B
OHoLIEHO3aX.

CrpoeHre U (pyHKIMOHUPOBAHHE SyKapuoTHdyeckodl kieTku. [lna3marmyeckas memOpaHa
(mna3manemma). CrpykTypa mia3MaTudeckod MeMmOpaHbl. TpaHCIOpT  BELIECTB  uepe3
IUIa3MaTHYeCKyl0 MeMmOpany: mnaccuBHbIA (auddysus, obneruénnas nud¢ysus), aKTUBHBINA
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). [lomynmpoHuiaemocts mMeMOpanbl. Pabora
HaTpUil-KaJIMeBOro Hacoca. DHIOLMTO3: MUHOLUTO3, (haronuro3. Dk3omuro3. KierodyHas creHka.
Crpykrypa 1 (yHKIHH KJIETOYHOW CTEHKH PacTeHUi, TpHOO0B.

[uronmnazma. Ilutozomb. Ilutockener. J[IBwkenue muTomiasmel. OpraHouibl KIETKH.
OnHomMeMOpaHHbIE OpraHoMbl KiIETKU: sHAoruiazMatuueckas cetb (OIIC), ammapar I'onbmxwu,
JU30COMBI, MX CTpoeHHe M (yHKIMH. B3auMMOCBS3b OAHOMEMOpPAHHBIX OpPraHOMIOB KIIETKH.
CrpoeHue TpaHyJIspHOIO peTUKyiayma. Mexanusm Hanpaénenus 6eakoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [nmankuii  (arpaHyJisipHBIN)
sHOIIIa3MaTHUecKuil petukynyMm. CekperopHas ¢yHkuus anmnapara [onbmxu. Moougpurkayus
benxos 6 annapame I onvoocu. Copmuposka benkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenpHbIx KieToK. Knertounsiit cok. Typrop.

[TosryaBTOHOMHBIE ~OpPraHOUABI KJIETKH: MMTOXOHAPUM, IACTUABL. [Ipoucxodcoenue
mumoxonopuui u naacmuo. Cumbuoeenes (K.C. Mepexckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKUIMHM MUTOXOHApUH W mactui. IlepBuuHble, BTOPUYHBIE W  CJIOXHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOIINX SYKAPUOT. XIIOPOIIACThI, XPOMOTUIACTHI, JISUKOTIIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opranouas! kietku CTpoeHue W (QyHKIMM HeMeMOpaHHBIX OpPraHOMJIOB
KIeTku. Pubocomsbl.  Ilpomesxcymounvie  gpuramenmuvl.  MUKpOOUIAMEHTBI.  AKmuHnosbie
Mukpogunamenmsoi. MBblIIEUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl HEMbIUEYHBIX KIEeMOK.
Muxkpotpy0Oouku. Krerounsiii wnentp. CTpoeHHe U JABH)KEHHE JKIYTUKOB U PECHHUYEK.
Mukpotpy0Oouku 1uToruiasmel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

SAnpo. O6osnouka sapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
Snepubiii 6eK0BBIN MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEP(ha3HOM sifipe.
dyxpomamun u 2emepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoti 06010YKY 6
mumo3se. HoepHuvlii mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PacTUTENbHOM,
’KUBOTHOM, rpUOHOIA).

JleMoOHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl 1 cxeMbl: «CTpoeHHe SYKapHOTHUECKON KIEeTKN», « CTpOeHHE JKUBOTHOM KIETKWY,
«Crpoenne pacTuTenbHOM  KiIeTkn», «CTpoeHne MUTOXOHApUW», «SAapo», «CrtpoeHue
MPOKAPUOTUYECKOMN KIETKI.

Ob6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHbIX, )KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIETOYHOW MEMOpaHBI».



JlabopaTopnass padora «lccinenoBanue mnuazMosiv3a M JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTnueckas padora «l3yueHue ABUKEHHS HUTOILUIA3Mbl B PACTUTENIBHBIX KIIETKAX».

Tema 6. O0MeH BelecTB M NPeBpallleHUe IJHEPrUM B KJIeTKe

ACCUMMIISIIASL U AMCCUMHJISIIUS — JBE CTOPOHBI MeTaboiu3ma. THmbl oOMEHa BEIECTB:
aBTOTPOGHBINA U TeTepoTpodHbI. YdacTue Kucioposa B 0OMEHHBIX Mpoleccax. JHepreTHIecKoe
obecrieueHue kieTku: npeppaimenue ATD B oOMeHHBIX mporieccax. DepMEeHTATUBHBIA XapaKTep
peakuui KiaeTouHoro merabonusma. MepMEHThbI, UX CTPOECHHUE, CBOMCTBA M MEXaHU3M JIeHCTBUS.
Kodepmentsl. Otnnunst GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTuBaTopsl U
OeTKU-UHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKIHHA OT PA3IUYHBIX (PaKTOPOB.

[lepBUUHBI CUHTE3 OpraHM4eckux BellecTB B kierke. dorocuHTe3. AHOKcucenHbvlll U
oKcuzennvlli  pomocunmes y baxkmepuu. Ceemocobupaiowjue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yenwmpa. Ponb XjoporuactoB B mpouecce (orocuHre3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cz., Cs u CAM-munwvr pomocunmesa. TlpogyKTUBHOCTH (HOTOCHHTE3A.
Brnusiaue pa3nuvHbIX (akTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUYeHUe (POTOCHHTE3A.

XemocunTte3. PazHooOpa3zue opraHu3MOB-XEMOCHUHTETHKOB: HUTPUPHULUUPYIOLIME OAKTEpPHH,
xKene300aKTepun, cepodakTepuu, BOJIOPOIHbIE OaKTepuU. 3HaU€HUE XeMOCHHTE3A.

AnaspoOHble opranu3mbl. Buabl Opoxenus. [IpomykTel OpoXeHHS W MX HCHOJIH30BAHUE
YeNOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OWOTEXHOJIOTMM W BO30OYAHMTENIH
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. OJTanbl 3SHEpreTuyeckoro oOmeHa. IloAroToBUTENbHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIIOKO3bI.

buonoruueckoe okucieHUE, WM KIETOYHOE JbIxaHue. Ponb MHUTOXOHApUN B Ipoleccax
O6uonornyeckoro oxucieHus. lluxnndyeckue peakiuu. OxucautenbHoe (ochopuaupoBaHue.
Onepaus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasol.
[IpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB INepe] aHa’poOHbIM. DDPEeKTUBHOCTH
HHEPreTHYecKOro oOMeHa.

JleMoHCTpanun

[Toprpetsr: JIxk. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTOCHUHTE3», «DHepreTuueckuit oobmen», «buocuHTe3 OenKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHHe: CBETOBOM MUKPOCKOH, 000pyA0BaHME AJIi MPUTOTOBIEHUS MOCTOSHHBIX M
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/3yueHue KaTalUTUYECKOW aKTHUBHOCTU ()EPMEHTOB (Ha mpumepe
aMHJIa3bl WM KaTajasbl)».

JlaGopaTopnas padora «/3yuyeHue GpepMEHTaTUBHOIO PACHICTIIICHUs MEPOKCHIa BOJIOPOJA
B PACTUTENbHBIX U KUBOTHBIX KJIETKAX).

JladopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHnas pa6ora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBenHass HHOpManus U peajn3anus eé B KJeTKe

Peakuun marpuuHoro cuHtes3a. lIpUHIMI KOMIUIEMEHTAPHOCTH B PEAKUUAX MaTPUYHOIO
cuHTe3a. Peanmzanmst HacnencTBeHHoW wuHMopmaruu. [‘eHeTHYeCKMd KOJM, €ro CBOWCTBA.
Tpanckpumnuus — Matpuusbiii cuHte3 PHK. IIpMHIMIIBI TpaHCKPUIIIMH: KOMIUIEMEHTAPHOCTD,
aHTUIAPaIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yvactue TpancnopTHeix PHK B OmocunHTe3e Oenka. VYcmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GnocuHTe3e Oemnka.



Cospemennvie npedcmagnenus o cmpoeruu 2enog. OpraHuzanus T€HOMa Yy IMPOKAPHOT U
9YKapHOT. Perynsnus akTHBHOCTH T€HOB y MpokapHoT. I unore3a onepona (. XKakoo, XK. Mano).
MonexynapHuvle mexanusmvl IKCnpeccuu 2eHo8 y sykapuom. Pone xpomamuna 6 pecynayuu pabomul
2enog. Perymsius oOMeHHBIX mpoiieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — Hekierounbsie (pOpMbI KM3HM M OONUraTHble mapa3uThl. CTpOSHHE MPOCTHIX U
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. Kuznenuwiii yuxi JJHK-codepaicawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpaHckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3a0osieBanus yenoBeka, )XUBOTHBIX, pactenuit. CITN/, COVID-19, conmanbpHbie
U MEIULIUHCKUE MTPOOIJIEMBI.

Buoungopmamura: unmeepayusi u anaiuz 6oavuwux maccusog («bigdatay) cmpyxkmypuoix
ouonocuueckux dannvix. Hanomexnonoeuu 6 ouonoeuu u meouyure. Ilpoepammupyemvle Qynkyuu
benxos. Cnocodvl 0ocmasku 1eKapcma.

JemMoHCTpauMu

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuer u cxembl: «buwocuHTe3  Oenka», «['eHetmyeckuit ko, «Bupycem,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. 7Ku3HeHHBIH IUKJI KIETKH

Knerounsnii 1wk, ero mepuonsl W peryisiusa. Watepdasza m muto3. OcobeHHOCTH
MpoLeccoB, MpoTekawmux B uHTepdase. [loaroroBka kietku k nenenuro. [IpecuHtreTnuyeckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTHYECKHI) MEPUOIbI
uHTEpPasbl.

Marpuuneiii  cunre3  JHK - permmkanmsa.  Ilpuamuner  permmmkanuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJIYKOHCEPBATUBHBIA  CHHTE3,  AHTUIAPALIEIBHOCTh.  MexaHu3m
perunkanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. TenoMepsl u TeaoMepasa. XpOMOCOMHBIN
HAa0Op KJIETKHM — KapuoTum. JIMIUIOMAHBIA M TarsIoWJHBIA HAaOOpBl XpoMocoM. ['omMojoru4HbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a U IPOUCXOJAIINE B HUX IIPOLECCHl. THUIIbI MUTO3A.
Kapunokunes u nuuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuus mutotnyeckoro nukia kiaetku. [Iporpammupyemast kiietouHasi rTuOeinb — arornTo3s.

Knerounoe saapo, XpoMocoMbl, (yHKIMOHaNbHas TeHOMUKa. Mexanuzmsl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kremox. «Lugposan knemka» — ououngopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmumpl u cxembl: <«OKW3HEHHBIA LMK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Penmukammsa JJHK».

Ob6opynoBaHHe: CBETOBOM MMKpPOCKOI, MHKpompenaparbl: «MHUTO3 B KIETKaX KOpemka
TyKay.

JladopaTopnasi padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlaGopaTtopnas pabGora «HaOmonmeHue MuTO3a B KJIETKaxX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MHUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasznooOpasme OpraHu3MOB. OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOGHHSA U KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHm3MoB. bakrtepuw,
apxeu, OJIHOKJIETOYHbIE T'pUObI, OJHOKJIETOUYHBIE BOAOPOCIH, Apyrue MpoTUcThl. KojoHuanbHbIE
OpraHU3MBI.



BzanMocCBsI3p yacTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl U CUCTEMbI OPIaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pactenuii. Tumnbl pacTUTeIbHBIX TKaHEH: 0Opa3oBaTeIbHasl, TOKPOBHAS, TPOBOSINIAS,
OCHOBHas1, Mexannyeckasi. OCOOEHHOCTH CTpoeHHUsI, PYHKUIUN U PacHONIOKEHUs TKaHEeH B OpraHax
pacTeHuil.

TKaHM )XMBOTHBIX M 4Y€JIOBEKA. THUIIbI JKUBOTHBIX TKAaHEW: dIIUTEIUAIbHAS, COCIUHUTEIIbHAS,
MblIllIeYHass, HepBHas. OcoOEHHOCTH CTpOEHUS, (PYHKIMHA M PACHOJIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbsl. BeretaTuBHble U reéHEpaTUBHbIE OpraHbl pacTeHUU. Opranbl U CHUCTEMbI OPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIUU OPraHOB U CUCTEM OPIaHOB.

Ornopa tena opranu3mMoB. Kapkac pacrenuii. CkeneTbl 0JIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
J)KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpoeHre U TUIbI COCTMHEHUS KOCTEH.

JIBukeHne  opraHu3MoB. JIBIDKEHHME  OJHOKJIETOYHBIX  OpraHU3MOB:  amMEOOHMAHOE,
KIYTHUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTEHHUI: TPOIIU3MBI U HACTUHU. [[BHKEHME
MHOTOKJIETOYHBIX ’KMBOTHBIX U YEJIOBEKA: MbIIIeuHas cucremMa. Pedrexc. CkeaeTHbIe MBI U HX
pabora.

[Iutanue opranusmoB. [loriomieHue BOJBI, YIVIEKMCIOrO Ta3a W MHHEPAJIbHBIX BELIECTB
pacreHusAMH. IIuTaHue KUBOTHBIX. BHYTPHUIIONIOCTHOE UM BHYTPHUKIETOYHOE IIHIIEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTAenbl NUILIEBAPUTENIbHOrO TpakTa. [lumeBapurenbHbie
»kenesbl. [IuieBapurenbHas cucrema 4yeaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuii. [pixanue »*uBOTHBIX. [uddys3us raszos uepes
MOBEPXHOCTh KiIEeTKH. KokHOe nbixanue. [lpixarenpHasi MOBEPXHOCTh. JKabepHoe W NErovHOE
npixaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. JBOJIOIMOHHOE YCI0KHEHUE CTPOCHUS
JNErKUX T03BOHOYHBIX >KUBOTHBIX. JlpIxarenpHas cucTteMa uenoBeKka. MexaHu3M BEHTUIISLUU
NETKUX y NTUI U MIEKOMUTAOMKX. Perynsanus npixanus. [[pixaTenbHbie 00bEMBI.

TpancnopT BemecTB y opraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUil. TpaHCIIOPT BelecTB
y KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHasI crcTemMa MO3BOHOYHBIX )KMBOTHBIX
u yenoBeka. CepJle, KpPOBEHOCHBIE COCYJIbI U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLHMOHHBIE
YCIOKHEHHUS CTPOEHHs KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX XMBOTHBIX. PaboTa cepama u eé
peryJsnus.

Beinenenne y opraHusmoB. Belnenenue y pacteHuid. BelneneHue 'y KMBOTHBIX.
CoxkparutenbHble Bakyonu. Opransl Bblienenus. GunbTpanus, cekpelust 1 00paTHOE BCAChIBAHUE
Kak MeXaHM3Mbl paboTbl OpraHoB BblieneHus. CBs3b MOJOCTH Tela C KPOBEHOCHOH U
BBIJICIINTEIIBHOM CHUCTEMaMu. DBplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4esnoBeka. [loukwm.
Ctpoenue u ¢pyHkIoHupoBanre HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropel OaKTepHil U IIUCTHI
IpoCTEHIKX. 3aliuTa y MHOTOKIETOYHBIX pacrteHuidl. Kytukyna. CpencrtBa naccuBHOM U
XUMHAYECKOH 3aIUTEL. PUTOHITAIEI.

3amnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpPOBBI M MX POM3BOAHBIE. 3aIIATA OpPraHu3Ma OT
6one3neld. IMMyHHas cuctema denoBeka. KieTouHbld M TyMOpalibHBIH UIMMYHHUTET. BpoxkaéHHBIN
U TpUOOPETEHHBIN crienupUUecKuii IMMYHHUTET. TeopHsi KIOHAJTbHO-CEIEKTUBHOTO MMMYHHUTETA
(IT. DOpmux, @®. M. bepner, C. ToneraBa). BocmamuTenpHble OTBETHI OpraHu3MoOB. Poib
BPOKAEHHOTO UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTts M peryisiuMss |y OpraHusMoB. Pa3gpakumocTs y  OJHOKJIETOYHBIX
opranusmoB. Takcuchbl. Pa3gpakuMoOCTh M peryisuus y pacTeHud. POCTOBBIE BelIECTBA U MX
3Ha4YCHHE.



HepBHas cuctema u peduexTopHas peryianus y skuBoTHbIX. HepBHas cucrema u e€ OTAebI.
OBOJIOLMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/EIIBI TOJJOBHOTO MO3ra
II03BOHOYHBIX KUBOTHBIX. Peduiekc u pedexkropHas nyra. besycinoBHble U yCIOBHBIE pEQIIEKCHI.

I'ymopanbHast peryisanus W SHIOKPHUHHAs CHCTEMa JKMBOTHBIX M 4esoBeka. JKenessl
OSHIOKPUHHOM CHUCTEMBl M HUX T'OpMOHBI. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOU H
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemMoHcTpaunu

[Toptpet: WU. I1. [1aBnos..

Tabmuubl n cxembl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOIOKIETOYHBIE BOIOPOCIHY,
«bakrepumn», «IIpocteiimuey, «Opranbl HBETKOBBIX pacTeHMD», «CHCTEMBI OPraHOB [MO3BOHOUHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacteHuin», «KOpHEBbIE CHUCTEMBI»,
«CtpoeHnue credisn», «CTpoeHHe TMCTOBOH MIIACTUHKWY, « TKaHU KUBOTHBIX», « CKeJeT YeloBeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay, «JlpixarenpHas cucrema», «HepsBHas
cucrema», «Koxa», «Mpbimeunas cucrema», «BpienutenbHas cucreMa», «OHAOKPUHHAS
cucrtema», «Ctpoenue Mbimuby, «mmynurer», «Kumeunononoctueie», «Cxema MNHUTaHUA
pacteHni», « KpoBEHOCHBIE CHCTEMBI ITI03BOHOYHBIX KXUBOTHBIX», «CTpoeHHe ruape», «CTpocHHE
laHapun», «BHyTpeHHee cTpoeHHe oXkAeBoro uepssi», «HepBHas cuctema pboio», «HepBHas
cucTtema JArymkn», «HepBHas cuctema npecmeikatomuxcsa», «Hepsras cucrema ntuny, «HepBHas
cucTeMa MJIEKOUTalomux», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MHKPOIPENapaThl OJHOKJIETOYHBIX OPIraHU3MOB,
MUKpOIIpenaparbl TKAHEH, PaKOBHHBI MOJUIIOCKOB, KOJIJIEKLIMM HACEKOMBIX, WITIOKOXHUX, >KHBbBIE
AK3EMILISIPbl KOMHATHBIX PacTEHUM, repOapuu pacTEeHUM pa3HbIX OT/AEJIOB, BJIAXHBIE IPErapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECII03BOHOUHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
00opy10BaHUE JAJIs IEMOHCTPALMU TTOYBEHHOTO U BO3YLIHOTO MUTAHUS PACTEHUH, pacIleIIeHUs
Kpaxmasia 1 OelKkoB moj JelcTBueM (pepMeHTOB, 000pylOBaHHUE AJS JIEMOHCTPALMH OINBITOB IO
U3MEPEHUI0 JKU3HEHHOM EMKOCTH JIETKUX, MEXaHHW3Ma JIbIXaTeNbHbIX JBUKCHHUH, MOAEIu
TOJIOBHOT'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHue TKaHEl pPaCTEHUN.

JlabopaTopnas padora «/3ydeHne TkaHel KUBOTHBIX».

JlabopaTopnasi paGora «/3ydyeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3mHoeHMe 1 pa3BUTHE OPTraHNU3MOB

@opMbl pa3sMHOXKEHHUsI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U MOJIOBOE. Bujbl
6€ecIoy0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYJIALHNSA, (pparMeHTalMsl, KIOHUPOBaHHE.

[TonoBoe pazmHosxeHue. [lonoBsie kneTku, wiu ramersl. Melio3. Cragun meiiosa. [loBenenue
xpoMmocoM B Mero3e. KpoccnHrosep. buosornueckuii CMbICII Me03a U IOJIOBOTO Iporecca. Meno3
Y €70 MECTO B JKU3HEHHOM IUKJIE OPraHU3MOB.

[TpenzapoapimieBoe pa3sutHe. ['amerorenes y »uBoTHbIX. [TosoBbie jxerne3sl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHes. CTpOEHHE MOJIOBBIX KIETOK.

Om1og0TBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WNunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTHs — HayKa O Pa3BUTHUHU
opranu3MoB. Mopgoeenez — o0na uz enauwvix npobdiem smopuonocuu. Konyenyus mopgoeenos u
mooenu mopgpozenesa. Ctaguu >MOpHUOTeHe3a XUBOTHBIX (Ha mpumepe Jrymku). JpoOneHue.
Tunel npobnenus. /Jemepmunuposannoe u nedepmunHuposanHoe opodnenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JIpOOJECHHUsS] MIIEKOMMTAIONMIMX. 3apObIIIEBbIE JIMCTKU (TAacCTpyJISIU).
3akjialka OpraHOB W TKaHEW U3 3apOABIIIEBBIX JIUCTKOB. B3auMHOe BiIMsSHHE YacTel
Pa3BUBAIOILErOCs 3apofbliia (AMOpHOHAIbHAS MHAYKIM). 3aKjajKa IUIaHA CTPOEHUS KHUBOTHOTO



KaK pe3yJIbTaT HepapXMYeCKHX B3aMMOJCHCTBHI TeHOoB. BimsHue Ha 3MOpHMOHANbHOE Pa3BUTHE
pa3INYHbIX (PaKTOPOB OKPYKAIOIICH CPEIbI.

Poct u paszsurtue xuBoTHbIX. [locTamMOpuonanbublil nepuos. [Ipsmoe u Henmpsimoe pa3BUTHE.
PazBute ¢ Metamopdo30M y O€CIO3BOHOYHBIX W MO3BOHOYHBIX JKHMBOTHBIX. buHojormueckoe
3HaUEHUE MPSIMOr0 M HENPSMOI0 pa3BUTHUS, UX PACIPOCTpaHEHHE B npupone. Tumel pocra
KUBOTHBIX. DaKTOpbl PETyJSLUU POCTa XKUBOTHBIX M uenoBeka. CTaguu NMocT3MOPHOHAIBHOIO
pa3BUTHUSL y KUBOTHBIX U 4enoBeka. Ilepmonbl oHTOreHesza uyenoBeka. CTapeHuUE M CMEpPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.

Pa3smHuo)xeHune u pa3Butue pacteHuil. 'amerodut u cnopodur. Melio3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pazoBanue crop B mporuecce Menosa. ['amerorenes y pactenuid. Omio10TBOpEHHUE U
pa3BUTHE DPACTUTEIIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX PAaCTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJIsIIUU OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanuu

[Toprpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunel 1 cxembl: «BereratnBHoe pasmHOXeHHE», «THIBI OECroloro pasMHOXKEHUN,
«Pa3MHOXEHUE XJTaMUJOMOHAIb», «Pa3MHOXKeHUE 3BrIIeHb», «Pa3MHOKEHHE TUIPBDY, «Meno3y,
«Xpomocombl», «I'amerorenes», «CTpoeHue SHLEKIETKH U criepmaTo3onsa», «OCHOBHbIE CTauu
OHTOreHe3a», «lIpsmoe n HenpsAMoe pazBuTHe», «Pa3BuTHE MaNCKOro KyKa», «PazBurtue capanumy,
«Pa3Butne narymkmn», «J{BoMHOE OIJIOIOTBOPEHHME Yy LIBETKOBBIX pacTeHUil», «CTpoeHHe CeMsiH
OJIHOJIOJIBHBIX U JIBYJOJIbHBIX PacTeHUi», «KM3HEHHBIN LUK MOPCKOW KaIycThbDy, «KU3HEHHBIH
UK MXay, « KU3HEHHBIN [IUKJI MANOPOTHUKAY, < KU3HEHHBII UK COCHBDY.

O6opyoBaHMe: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl SULEKJIETOK U CIIepMaTO30UJI0B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JladbopaTtopnasi pabGora «l3yyeHue CTpPOEHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BbisBIeHHE TPU3HAKOB CXOJCTBA 3apObIIIEH IMO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopHasi padora «CTpo€HHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTEHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopust craHOBIEHUS U Pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Poib oredecTBeHHBIX Yu€HbIX B pa3BuThu renetuku. Padotsr H. K. Konsrosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. dununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETHYECKHE TOHATHSA W CUMBOJIBI. ['OMOJIOTHMYHBIE XPOMOCOMBI, ajuIeJIbHBIE
T€Hbl, aJbTEPHATUBHbIE NPHU3HAKH, JIOMUHAHTHBIA M pELECCUBHBIM MpHU3HAK, TOMO3HIOTA,
reTepo3UroTa, YWCTas JHHUS, TUOpUABI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJIbI TEHETUKHU:
TUOPHUIOTOTHYECKUH, ITUTOIOTHUECKUH, MOJIEKYIIIPHO-TEHETUIECKUMN.

JleMoOHCTpanun

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basuios, A. H.
Bbenozepckuii, I'. 1. Kapnieuenko, HO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxembl: « MeTo bl TeHETUKI, «CXEMbI CKPEUTUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHenst — 3aKOH eAMHO00pa3usi THOPUI0B
nepBoro nokosieHud. [IpaBuno nomuHupoBanusi. Bropoit 3akoH MeHaens — 3aK0H paclierieHus
npu3HakoB. Llutonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeIuBaHus. ['Mnoreza 4ucToTh raMer.



AHanuzupyrolee ckpeniuBanue. [IpoMexyTouHblil XxapakTep HacienoBaHus. Paciuerienue
MIPU3HAKOB IIPU HETIOJTHOM JIOMUHUPOBAHUMU.

Jurubpunnoe ckpemupanue. Tpetuid 3akoH MeHaens — 3aK0OH HE3aBUCHMOTO HACJIETOBAHUS
npu3HakoB. Lluronornueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUSI.

CueruienHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CuerieHHOE HacielI0BaHHE
T€HOB, HAPYLIEHUE CLEIVIEHUS MEXAY F'€HaAMU. XPOMOCOMHAasl TEOPUsl HACJIEICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIM MEXAaHM3M OIPEAENICHUs 10Jla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. l'OMOramMeTHbli M rereporaMeTHblii moji. ['eHeTndeckass CTPyKTypa IOJIOBBIX
xpomocoM. HaciienoBanre npu3HaKOB, CLETUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. [lmedoTponus — MHOKECTBEHHOE JCHCTBUE TEHA.
MHOKeCTBEHHBI ~ ajuienu3M. B3aumoaencTBHE HeayuleNbHbIX TeHOB. KoOMIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eneTyeckuil KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a Takke
(U3HOIOTHYECKUX IPOIIECCOB, MTOBEACHUS M KOTHUTHBHBIX (DyHKIMU. ['eHeTHUECKHe MEeXaHU3MBI
CUMOMOTCHE3a, MEXAHW3MbI B3aUMOJICHCTBUS «XO35SUH — IMApasuT» U «XO3IUH — MHUKPOOHOMY.
['eHeTHYeCcKHE acmeKThl KOHTPOJSI U W3MEHEHUS HACJIEICTBEHHOW HMH(OpPMAlMM B TMOKOJIEHUIX
KJIETOK U OPTraHu3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmumpl u cxembl: «IlepBblii U BTOpOH 3akoHBl MenHaens», «Tpetuit 3akoH MeHaens»,
«Ananuzupyroniee ckpeuiuBanue», «Henomnoe aomuHupoBaHue», «CLEMJIEHHOE HACJIEI0BAHHE
MPU3HAKOB Yy Apo3oduiedy, «['eHetuka nmona», «Kapuorun venosekay, «Kapuotum apo3oduib,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIEIU3M», « B3aumoaencTere reHoB.

O6opynoBaHue: MOAENb ISl EMOHCTpAIlMM 3aKOHOB €IMHOOOpa3usi TMOPUIOB MEPBOIO
IIOKOJICHWSI M pACILICIUICHUS IPU3HAKOB, MOJENb Ui JIEMOHCTpAlMM 3aKOHA HE3aBUCHUMOTO
HACJIEIOBAHUS MPU3HAKOB, MOJEINb JUISl JIEMOHCTPALIMU CIEIUIEHHOIO0 HACIEIOBAaHMS MPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3oduiay.

IIpakTuueckas padora «M3yueHHe pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(GUITBD».

IIpakTuyeckass padora «l3yuenue pe3ynbTaTOB JUTHOPUIHOTO CKPEUIUBAHUS Y
JPO30(UITBD.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

BzaumopeiictBue reHotuna u cpeasl npu  GopmupoBaHuHM (eHoTuna. V3MEHUYUBOCTH
npu3HakoB.  KayecTBeHHblE M KOJMYECTBEHHbIE  NPU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACIIECTBECHHAS.

Monudukarmonnas M3MeHYMBOCTh. Poib cpenbl B (hopMupoBaHHH MOAUDHUKAIIMOHHOM
u3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanmoHHBIH psii U BapuanuoHHas kpuas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'enoTunuueckass HW3MEHYMBOCTh. (CBOWCTBA T€HOTUIIMYECKOM HW3MEHUYMBOCTH. Buabl
TeHOTUITUNYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASL.

KomOuHaTuBHAass M3MEHYMBOCTh. Mei03 W TOJIOBOM MPOIECC — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. POJTh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHWU T€HETHYECKOTO pa3HOOOpa3us B
npeaenax OJJHOro BUA.

MyTanuoHHass HW3MEHUYMBOCTb. BHIbl MyTalWii: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYLUPOBAHHBIE MyTalUUU. SjepHble W UUTOIUIA3MATUYECKHE MYTAIlUH.
ComaTnyeckue M TMOJOBble MyTanuu. [IpuyuHBI BO3HMKHOBEHUA MyTaluil. MyTareHbl W HX
BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOI'O IMpoIlecca. 3aKOH TOMOJIOTMYECKHUX



psgoB B HaciuencTBeHHou wu3MeHunBocTH (H.M. BaBunoB). BHesmepHas HW3MEHYMBOCTh U
HACJIEACTBEHHOCTD.

Onucenemuxa u 3INULEHOMUKA, PpOJb INUSEHEMUYECKUX (HaKkmopos 8 HAC1e008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpanuu

IToprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmunpr u  cxembl: «Buabpl u3MeHUHMBOCTH», «MoAU(PUKAIMOHHAS H3MEHYUBOCTHY,
«KomOuHaTuBHAs U3MEHUUBOCTHY, «Meio3y», «OmnonoTBopeHue», «l'eHeTnueckre 3a0ojeBaHUS
yeJoBeKay, « Bumbl myTanuii».

O6opynoBaHue: JKMBbIE M TepOapHble SK3EMIUISIPbl KOMHATHBIX DPACTCHHUH, PHCYHKH
(poTorpadum) KUBOTHBIX C pa3TUUYHBIMU BUIaMU H3MEHYHBOCTH.

JladopaTtopnasi  padora  «lcciemoBaHue — 3aKOHOMEPHOCTEH  MOIM(UKAITMOHHOM
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapHAllMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTtanuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eneTnka yejioBeKka

Kapuotun uenoBeka. MexayHaponHas mporpamMma MCCIEIOBaHUS T'€HOMa 4YeJIOBEKa.
MeToapl M3y4YeHHS TEHETUKH 4YeJIOBEKa: T'eHEaJOTHYeCKHil, OJIM3HELOBBIM, IUTOreHEeTHYECKUN,
HOMYJISIIMOHHO-CTATUCTUUECKUH,  MOJIEKYJIsIpHO-TeHeTH4eckuil. COBpeMEHHOE  OmIpeelIeHue
TE€HOTHIIA: ITOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHNE, B TOM 4ucie ¢ nomomsto [I1[P-
aHanuza. HacnenctBenHsle 3a0oneBaHus 4yelloBeKa. [ eHHbIe M XpOMOCOMHBIE OO0JIE3HH YelOBEKa.
bone3nn ¢ HaclenCTBEHHOM NPeapacroiOKEHHOCTbIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
NPEJOTBPALICHUA M JICYEHUM TEHETHYECKUX 3a0oyieBaHUil 4YeroBeKa. MeanKO-TeHETHUECKOe
KOHCyJbTUpoBaHue. CTBOJIOBbIE KIIETKU. [loHSTHE «TreHeTMdyecKoro rpysa». DTHYECKHE acHeKTh
WCCJIEIOBAaHUM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GaxkTOpbl MOBBIIEHHONW YYyBCTBUTEIBHOCTH Ye€JIOBEKa K (PU3MUECKOMY U
XUMHYECKOMY 3arpsi3HEHHUIO OKPYKAFOLIEH cpenbl. I'eHeTnueckass mpenpaciosokKEeHHOCTh YeJI0BEKa
K [1aTOJIOTHSIM.

JleMoHCTpanun

Tabmuupel n cxemsl: «Kapuotun uenoBeka», «MeTonbl HM3y4EeHUS TE€HETUKH YEJOBEKa»,
«"eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Ceniekunsi OpraHu3MoB

JlomecTtukanus M cenekuus. 3apoKICHHME CENEeKIMH W JoMecTukauuu. YdueHune H. U.
BasuiioBa o LleHTpax nmpoucxokaeHus © MHOT0oOpasus KyJbTYPHBIX pacTeHuil. Ponb cenexuuu B
CO3JIaHUU COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJOTHYECKHUX
psaoB B HaciencTBeHHOW u3sMeHunBoctu H. M. BaBuiioBa, ero 3HaueHue aJisd CENEKLHUOHHOMN
paboTHI.

MeTtoasl ceneKunoOHHOW paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM M MHAMBHIYalIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. VcmbiTaHue npou3BOAMTENEeH MO moToMcTBY. OTOOp 1O
TeHOTHITY C IOMOIIbIO OIEHKH (PeHOTHIIa TOTOMCTBA M OTOOp IO F€HOTHUILY C MOMOIIbIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PaguanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTalud y KyJbTYpPHBIX (OpPM OpPraHU3MOB.
Hcnonb30BaHue TEHOMHOTO PEAAKTUPOBAaHUS U METOAOB pekoMOMHaHTHBIX JIHK mns momydenus
MCXOJHOr0 MaTepuaa JUlsl CEIEKLINN.

[Tomydyenne  monuruiouaoB.  BuyTpuBumoBas  rubpuausauus.  bauszkoponcTBeHHOE
CKpellMBaHue, Ui HHOpuANHT. HepoacTBeHHOE CKpeluBaHue, Wik ayToOpuauHr. ['ereposuc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuamsanus. [Ipeomonenue



Oecruioaus MEKBUIOBBIX THOPUAOB. JOCTH)KEHUS CENEKIMM PACTeHUH M KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHHMEe M HM3y4YEHHE TE€HETHUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M MX JIUKHX
poauyeil /uis co3AaHMsl HOBBIX COPTOB M THOPHUIIOB CEIBCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpaeieHue 2eHemudecKUMU pecypcamiul CelbCKOXO3AUCMEEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YEIAX VIVUULEHUS CYUYECMBYIOWUX U CO30AHUsSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucne ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, NepedosbiX uoet U
NnepcneKmuBHbIX MexHoI02Ul.

JdemoHcTpaunu

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

Tabmuipl 1 cxembl: «L[eHTpbI TPOUCXOXKAEHUS U MHOTooOpa3usi KyJbTYPHBIX PacTEHUII»,
«3aKOH TOMOJIOTUYECKHX pPSJIOB B HACIECICTBEHHOM HW3MEHUYMBOCTH», «METOAbl CEIeKIUn»,
«Otnanénnas rudpuau3anus», «MyTareHes».

JlabopaTopnass paGora «/3yueHue COpPTOB KyJIbTYPHBIX PAacTEHHIl M IMOPOA JOMAIIHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHre METOJOB CEJIEKIIUN PACTEHUID.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeusi «OCHOBHBIE METOJIbI M JIOCTHMIKEHHUS CEJICKIIMA PACTEHMM W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIN y4acTOK, B TEIUIHYHOE
XO03SIUCTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTETHYeCKAasi OHOJIOTUS

OOBbeKTbl, HUCHOJB3yeMble B OMOTEXHOJOIMHM, — KIETOUYHbIE M TKaHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MbI, HX XapaKTepHCTUKa. [paJulMOHHAs OWUOTEXHOJOTHsS: XJieOoIleUyeHue,
MOJyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOJENHWE. MukpoOuosornueckuii cunte3. OOBEKTHI
MUKpoOHosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Cozanue  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  M3MEHEHUs U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO TIOJYyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYarolecs B IpUpojie OMOCUHTETUYECKUE Ty TH.

Kierounas uHxeHepus. MeTonpl KyJbTypbl KIETOK W TKAHEM pPAaCTEHUHW U KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anuss M coMaTH4eckuil smOpuorenes. Mcmonb3oBaHue
rarjiouJIOB B CENIEKUUU pacTeHuil. [lomyuenue MOHOKIOHANbHLIX aumumen. Hcnonvzosanue
MOHOKNOHANbHBIX U NOIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJAOTBOPEHHUE.
PexoHcTpyKkuMs SSHIEKIETOK M KIOHUPOBAaHUE KUBOTHBIX. MeTO/A TpaHCIUIAHTALUU siiep KIIETOK.
Texnonocuu  0300posieHus,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PAIMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOoCcOMHass U TeHHas MH)KEHepHs. VICKyCCTBEHHBIM CHHTE3 IéHa M KOHCTPYHpOBaHME
pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHIKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHH. DKOJIOTUYECKHE U ATHYECKHUE MTPOOIeMbl T€HHOW NHKEHEPUH.

Menunuackue Ouotexnonoruu. IloctreHomHas tudpoBas memuiHa. [TI[P-nmuarnoctuka.
MeTaboOMHBIA aHAINU3, TEHOLEHTPUUYECKUN aHAIN3 MPOTEOMa YeJIOBEKa JUIsl OLIEHKU COCTOSHHSA
ero 3/10poBbs. Vcnonbp3oBaHue CTBOJIOBBIX KIIETOK. TapreTHast Tepanus paka. 3D-OmounxeHepus
JUIsL pa3paboTKH (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3aHUS KOMIUIEKCHBIX
TKaHEll coueTaHMeM TEXHOJOTMH TPEXMEPHOro OMONMPUHTHUHTA W cKadOIAMHTa IS PELICHUS
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Coznlanue BEKTOPHBIX BakIMH C ILeNbl0 OOecreueHuss KOMOMHMPOBAHHOW 3allUThl OT
Bo3Oyauteneir OPBU, ycraHoBimeHune MOJEKYJISPHBIX MexaHW3MOB (yHknuonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00JIeBaHUS YEIIOBEKA U KHUBOTHBIX.



JleMoHCTpanun

Tabmuup! 1 cxembl: «lMcronb30BaHe MUKPOOPTaHU3MOB B TIPOMBIIIIJIEHHOM IIPOU3BO/ICTBEY,
«Knerounas nnxeHepus», «I'eHHas HHKEHEPUSI.

JladopaTopHasi padora «3ydeHne 0ObeKTOB OMOTEXHOJIOTHI).

IpakTuyeckas padora «llonmyyeHue MOJIOYHOKUCITBIX TIPOTYKTOBY.

IKekypeusi «buorexHosoruss — BaKHEWIas NPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOe MPOU3BOICTBO).

11 KUIIACC

Tema 1. 3apo:kaenne u pasBuTHE IBOJIOLHMOHHBIX NPeACTABJIeHUH B 0M010rMI

OpomononHas teopust Y. lapsuna. IIpennoceuiku BOZHUKHOBEHUsI JapBUHU3MA. JKHU3HB U
HayyHas JedarenbHocTh Y. [lapBuHa.

JBroKkyume cuibl 3BosOIMHM BU0B 1o Y. /lapBuHY (BbICOKAsi MHTEHCUBHOCTh PA3MHOKECHHUSI
OpPraHu3MOB, HACJEICTBEHHAs HM3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHWE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoil Teopun sBomtonun (CTD). HeifrpanpHas Teopusi 3BOJIIOLUU.
CoBpeMeHHass 3BOJIONMOHHAS OWONIOTHS. 3HAYCHHE SBOJIIOLIMOHHONW TEOpUU B (HOPMHPOBAHUHU
€CTECTBEHHO-HAYyYHOW KapTUHBI MUpA.

JdeMoHcTpannmn

[Toptpetrsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Kiosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonaeitn, J. K. benses.

Tabmuubl u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jlunuero)», «JlecTHHIA >KUBBIX
cymectB (o Jlamapky)», «Mexanu3m QopMHUpPOBaHUSI TIPUCIIOCOOTICHUN Yy PACTEHUN U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. lapBuna», «Haxonku Y. lapBunay,
«®opmbl 00opbOBI 3a cymiecTBoBaHUE», «Iloponbl romybeit», «MHoroodpasue KyJbTypHbIX (opM
KannycTs», «l[lopoabl AoMamIHMX JKUBOTHBIX», «(Cxema o0pa3oBaHus HOBbIX BHJOB (o Y.
HapBuny)», «Cxema COOTHOLIEHMS MABIKYIIMX CWJI 3BOJIONUM», «OCHOBHbBIE TOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaTbl

[Tomynsimust kak dleMeHTapHas enuHuua 53Boitolnuu. COBpEeMEHHBIE METOJIbl OLEHKU
TeHETUYECKOr0 Pa3Hoo0pa3us M CTPYKTYpbl Homyisiuid. M3mMeHeHne reHodoHIa NOMyISAUHN KakK
DJIEMEHTAapHOE 53BOJIOLMOHHOE SBJIEHHE. 3aKOH TeHeTudeckoro pasHosecusa JIxk. Xapou, B.
Baitn6epra.

OnemeHTapHble (aKTOpbl (ABMXKYIIME CHJIBI) 3BOJIOUMH. MyTallMOHHBIA Mpoliecc.
KomOuHnaTtuBHas n13MEeHUMBOCTh. [[peli reHoB — ciryuyaiiHble HeHanpaBlIeHHbIE U3MEHEHHS 4acTOT
aeneil B nonyisanusax. O¢¢ext ocHoBarens. Ipgexm Oymuinounozo eoprviuika. Cuudicenue
2eHemuU4ecKo20 pazHooopasus: npudunsl u creocmeus. llposenrenue spghexma opetigha cenos 6
bonvuwux u  manvlx  nonyiayusx. Murpanuu. M3onmsuus  nomynauuid:  reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAs).

EcrecTBeHHbI 0TOOP — HaNpaBsAOUMi GakTop 3BoMonUU. POPMBI €CTECTBEHHOTO 0TOOpa:
JOBUOKYIIUN,  CTaOWIM3UPYIOUIMM,  paspeiBatomiuid  (qu3pynTtuBHbIf).  IlomoBoit  oTOop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLUATBHOIO MOBEIEHUS KUBOTHBIX.

[TprcnocoO0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT MHUKPOIBOJIONMH. Bo3HUKHOBEHUE
npucnocoOaeHni y opranu3smMoB. ApoMopdo3sl U uanoanantauuu. [lpumeps! npucnocobaeHuii y
OpraHu3MoB:  MopdoyioTHueckre,  (U3HOJOTUUECKHE, OHOXMMHUYECKHUE,  IIOBEICHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero kputepuum M cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT MHUKPO3BOJIOLUH.
M3onmsauust — kimodyeBoil  ¢akrtop BugooOpasoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajuionaTpuieckoe  (reorpaduueckoe), CHMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOECH
(monummonauzanus, rudpuauzanus). JIuTeIbHOCTh SBONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl (POpMUPOBAHUS OMOIIOTUYECKOTO pa3HO0Opa3usl.

Ponp  »BOMIOIMOHHON  OMoOnOrMM B pa3padOTKEe HAy4YHBIX METOJIOB  COXPaHEHHS
Oonopa3zHooOpazus. MHKPOIBOMIOLMS M KOIBOJIOLHMSA MMAapa3uTOB U HX X035ieB. MeXxaHU3Mbl
(bopMHUpPOBaHKS YCTOMYMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEH.

JdemoHcTpaunu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHAass W3MEHYMBOCTHY, «llomynsimonHas cTpykTypa BUAay,
«Cxema mposiBJIeHHSI 3aKoHa  Xapau—BaiinOepra»,  «/[Bwxymue  CHiIBl  SBOJIOLUANY,
«IJKoNoruyueckas M3OJSLIMS TMONyJsuui ceBaHckoil (openu», «leorpaduueckas H3OIAIUSL
JMCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIIB NAypCKOit», «llomynsiMOHHBIE BOJHBI YHCICHHOCTH
XUITHUKOB M KepTB», «Cxema JeHCTBHA €CTECTBEHHOTro oTOopa», «Dopmbl OOppOBI 3a
CYILIECTBOBaHHEY, «MHycTpuanbHblIit MEJaHU3M», «OKuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka JKUBOTHBIX», «lIpemymnpexparomas oKpacka >KUBOTHBIX,
«®Duznonornueckue amantanun», «llpucrnoco0reHHOCTs OpPraHu3MOB M €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Buma», «Bunel-nBoitHuku», «Ctpykrypa Buza B npuponae», «CrnocoObl
BUJ000OpazoBanus»,  «leorpaduueckoe  BumooOpa3zoBaHHe  TpPEX  BHUAOB  JIAHJBILICH,
«IJKoNoruueckoe BHJI000pa3oBaHue BUIOB cUHUIY, «[lomumimounsr pacrenuity, «KamyctHo-
peneUHbINA THOPUTY.

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesna MNTUI[ U 3Bepel ¢
npUMepaMu Pa3lIMYHBIX TMPUCHOCOONEHUM, Yyuena MNTULl W 3Bepell pa3HbIX BHUAOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PAa3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi padora «BrisiBlIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIA.

JladopaTtopnasi pabora «[IpucnocoOneHuss OpraHu3aMOB W HMX  OTHOCHUTEJIbHAS
EI€CO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosionusi 1 eé pe3yJbTaThl

MeTtoapl U3ydeHHsi MakpodBOJOUWH. [lageoHTOoNOrnYeckne METOAbl U3yUEHHs SBOJOINH.
[Tepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpagudeckne MeTo bl U3yueHHs 3BoroIMU. CpaBHEHHE QUIOpHl U (hayHbI MAaTEPUKOB
1 ocTpoBOB. buoreorpaduueckue oomactu 3eMiau. BUabI-oHIEMUKU U PETUKTHI.

DOMOPHOJIOTHYECKUE ¥ CPABHHUTEIBHO-MOP(OIOTHYECKHEe METOABl HM3yYSHHsS SBOJIOINU.
['eHeTHUeCKHME MEXaHU3MBl HBOJIOIMHM OHTOTEHe3a W TOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
['oMonornyHble W aHAJIOTHYHBIE OpPTraHbl. PynuMeHTapHbIE OpTaHbl M aTaBU3MbI. MOJEKYISpHO-
TeHEeTHYECKHe, OMOXMMHUYIECKHE M MAaTeMAaTHIECKHE METOIbI N3YYEHUS dBONIONWHU. [ OMOJIOTHYHBIE
reHbl. COBpeMEHHBIE METO bl TOCTPOSHHSI (PUITOTEHETHYECKUX JICPEBBEB.

XPpOMOCOMHBIE MyTallMU U YBOJIOIMS TEHOMOB.

OO011re 3aKOHOMEPHOCTH (TIpaBuIia) SBOMOLUH. [Ipunyun cmenvl ¢ynxyuti. HeoOpatumocTtsb
IBOJIOIMH. ATanTHBHAS paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOIINH.

JleMoOHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. I'ekkens.

Tabmuupbl u cxembl: «DUIOTEHETHUECKUN P JIOMAAN», «APXEONTEPHKC», «3Bepo3yOble
amepb», «Crerouedansy, «Punnopurs», «CemeHHbIE ManoOpoTHUKWY», «buoreorpaduueckue
30HBI 3emim», «Jlpeid konTHHEHTOBY», «PenukTh», «HadanmpHble cTaguu 3MOPHOHATHHOTO
pa3BUTHS TIO3BOHOYHBIX KHUBOTHBIX», « OMOJIOTUYHBIE U aHAJIOTUYHBIC OPTaHb), «PyauMeHTEHI»,



«ATaBu3MBDY, «XpOMOCOMHBICE HAOOpHI 4YeloBeKa M IUMMaH3e», «[aBHbIE HampaBIeHUS
HBOJIOIMMY, «OO0II1e 3aKOHOMEPHOCTH 3BOITIOIIUI.

O6opynoBaHue: KOJJICKIUHU, TepOapuu, MYJSHKH HCKOMAEMbIX OCTaTKOB OPIaHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJOTWYHBIX, PYJMMEHTAapHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunbple rumore3sl NPOUCXOXKIEHUS KHU3HU Ha 3emie. AOUOreHe3 W MaHCIEpPMHS.
JloHay4Hble TPECTABICHUA O 3apOKICHUHM >KU3HHM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
CaMO3apoKJICHUS XKU3HU U €€ ompoBepkeHue onbiTamu @. Peau, JI. Cnamnanuanu, JI. Ilacrepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHudeckoi 3postouuu. IlnanerapHast (reosiornyeckas) 3BOJIIOLMSL.
XuMuyeckasi 3BOJIOIUsA. AOUOTEHHBII CHUHTE3 OPraHMYECKUX BEIECTB U3 HeopraHmdeckux. OnbIT
C. Munnepa u I'. FOpu. O6pazoBanue nmonumepoB u3 MoHoMmepoB. KoanepBarnas rumoresa A. .
OnapuHa, runore3a nepsuuHoro OynboHa JIx. XonzaeiHa, renernueckas runoreza ['. Mémiepa.
Pu6osumer (T. Yek) m runoresa «vupa PHK» V. T'mnbepra. dopmupoBanue meMOpaH u
BO3HUKHOBEHHUE MTPOTOKJIETKH.

HUcropuss 3emnn u Meronasl €€ wu3yueHud. Vckonmaembple OpraHuyeckue OCTATKHU.
['eoxpononoruss u e€ meroabl. OrHocuTenbHass W aOCOJIOTHAs  T€OXPOHOJIOTHSL.
['eoxpoHo0rMuecKast mKasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

Havanbnuble sTansl opranudeckoil sBomtouuu. [losBieHHE W 3BOJIOLMS MEPBBIX KIETOK.
Oponronusi  MetabonuszMa. Bo3HukHOBeHHE TepBbIX 3kocucTteM. COBpEeMEHHbIE MUKPOOHbBIE
OMOIIIEHKHU KaK aHAJIOT NepBbIX Ha 3emiie coobmiectB. CtpoMaronutsl. [IpokapuoTsl M 3yKapHOTHI.

[Tpoucxoxnenue 3ykapuor (cuMOUOreHe3). OBOJIIOLMOHHOE IPOUCXOXKJIEHUE BHUPYCOB.
[IpoucxoxkneHrne  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Talbl BOJIOLUHU BBICIIMX pacTeHUil. OCHOBHBIE apoMop(]o3bl pacTeHHl. Beixon
pactenuii Ha cymry. [losiBleHuWe CIOPOBBIX pacTeHUWW M 3aBoeBaHME WMHU cymiu. CeMeHHBIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOrO Mupa. OcCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpulickuii B3pbIB — IHOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBble XOpIoBbIE
’KUBOTHBIE. JKW3HB B BOJE. DBOJIIOIMUS TMO3BOHOUHBIX. [Ipoucxoknenne ampuOuii U penTUiIHil.
[Tpoucxoxaenune wiexkonutaromux W nrul. [IpuHoun kimoyeBoro apomopgosza. OcBoeHue
0eCIO3BOHOYHBIMH U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M TIEPUOJIaM: apXel, MPOTEPO30i, Mmane030i, Me3030H,
KaiiHo30#. OO01m1ast XxapakTepucTHKa KiMMaTa U reojlorndeckux rnpoueccoB. [losBneHne u pacuset
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBUS M BIUSHHE Ha Ta30BBIH COCTaB
aTMochepsl.

MaccoBble BbIMHpAHUSI — DKOJOTWYECKHE KPHU3UCHI mpouuioro. [IpuumHbl M cieacTBus
MaccoBbIX BbIMUpaHHH. COBpEMEHHBIH HKOJIOTUYECKUH KpHU3UC, ero ocobOeHHocTu. [Ipobiema
coXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHass CUCTeMa OpraHu4eckoro mupa. I[IpuHIUNBI KiIaccU(pUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpanun

[Toptpersr: ®@. Peau, JI. Cnamnanuanu, JI. Ilactep, . U. MeunukoB, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema ombita ®@. Penm», «Cxema ombita JI. Ilactepa mo u3ydeHuto
caMo3apokeHusl ku3Hu», «Cxema ombita C. Mumiepa, I'. FOpu», «OTanbl HeopraHM4eCKOH
sBONMIOLIUNY, «l'eoxpoHosiornueckas Ikana», «HadanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLUNY,



«Cxema 00pa3oBaHUs SYKapuOT MyTEM cuMOHMOrenesa», «Cucrema >kxuBoil npupoas», «CTpoeHue
BUpyca», «Apomopho3bl  pacteHuit», «Punmodute», «OTHOKIETOYHBIE  BOJIOPOCIHY,
«MHoroxknerounslie Bogopocian», «Mxm», «[lanoporaukny, «l'onoceMeHHble pacTeHus», «Oprassl
[[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS JKUBOTHOIO MHUDPA», «ApPOMOP(O3bl KUBOTHBIXY,
«IlIpocreiimue», «Kumedanononoctueiey», «llnockue uepBu», «UneHucronorue», «PBIOb,
«3emHoBogHbIeY, «IIpecMbikatomuecs», «lItuupy, «Miekonuraromme», «Pa3BuTve >XU3HH B
apxeickoil spey», «Pa3BUTHE XKU3HU B MPOTEPO30MCKOM 3pey, «Pa3BUTHE KU3HU B MAJIC030M CKOU
pe», «Pa3BuTue KU3HU B ME3030MCKON »dpe», «Pa3BUTHE >KU3HU B KaWHO30MCKOH 3pey,
«CoBpeMeHHas cucTeMa OpraHudecKoro MUpay.

Ob6opynoBanue: repdapuu pacTEHUH pa3IMYHBIX OTAEIOB, KOJUICKIIMH HACEKOMBIX, BIIAXKHbIC
npenaparsl JKUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXKMX, CKEJEThbl IT03BOHOYHBIX
JKUBOTHBIX, Yy4esa NTHUL] U 3Bepei, KOJUIEKIUU OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPTraHU3MOB.

BupryanbHaa JaGoparopHas padora «MojenupoBanue onbiToB Muiepa—tOpu 1o
U3yYEHHUIO a0MOTCHHOTO CHHTE3a OpPraHWYEeCKUX COSIMHEHHI B IEPBUYHOI aTMochepe».

JlabopaTtopHasi pabora «M3yueHue U onMCaHUME MCKONAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OTAEIOBY.

IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE MPEACTABICHUN O IPOUCXOXKACHUM YEJIOBeKa. PenuruosHele BO33pEHMUSL.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

Cx0ACTBO uenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJIOKEHUE YesloBeKa. CBUIETEIbCTBA
CXOJICTBA 4YeNOBEKa C IKMBOTHBIMHU: CPaBHUTEJIBHO-MOP(}OJIOTHYECKHE, SMOPHOIOTUYECKHE,
¢buznonoro-o6MoxXuMHUYECKre, nopeaeHueckne. OTanyus yesloBeka OT )KMBOTHBIX. [IpsMoxoxkieHne
U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOTO MoO3ra W BTOPOW CHUTHaJIbHOU
CUCTEMBI.

JBmwxymue cuibl (pakTophl) aHTpoNoreHesa: OMoJoruueckue, conuaibable. COOTHOIIEHNE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTaUM aHTpornoreHe3a. PanHue denoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYIBI) U
paHHUE TOHTU/ABI — OOIIME MPEeNKH 4YeIOBEKOOOPa3HbIX 00€3bsiH M JIoJeH. ABCTPAJIONUTEKU —
JBYHOTHE Mpenku roaei. YUemoBek yMenblii, NEpBble W3TOTOBICHMs Opyaui Tpyna. YUenosek
NPSIMOXOJSAIINM M TEpBbIM BBIXOJ JroAeH 3a mpeaensl Adpuku. YUenoBek renenbOeprckuii —
o0l MpeoK HeaHIepPTaJbCKOrO YelIOBEeKa U YeJOBeKa pasyMHOro. YenoBek HeaHIepTaabCKUN
KaK BHJ JIOAECH XOJIOAHOIO KiIMMara. YenoBEeK pa3syMHBI COBPEMEHHOIO THIA, JIEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIOIUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEHHBI O0TOOp B MOMYJSIIMSAX YeIOBEKa.
MyTtannonsslii mpouecc U nonuMopdusm. [lomynsuroHHble BOJHBL, Apeld TeHOB, MUTpanus U
«a(h ekt ocHOBaTENSH» B MOMYJISIUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue packl. [lonstue o pace. bosibmme pacwl: eBpomneougHas (eBpasuiickast),
aBCTpaJio-HErpouiHas (IKBaTopuaIbHasi), MOHTOJIONIHAA (a3UaTcKo-aMepuKaHckas). Bpems u mytu
pacceneHusl yeloBeKa Mo IlaHeTe. EMUHCTBO denmoBeueckux pac. HayuHas HecoCTOSTETbHOCTH
pacusma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBHUSAM OKpYKarolled cpensl. Brusiaue
reorpaguueckoii cpesl 1 aperida reHoB Ha MOP(OIOTHIO U PU3HOIOTHIO YETIOBEKA.

MexauciuInHapabple  MEeTobl B (pu3myeckod  (OMOJOTHYECKOH)  aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS] aHTPOIIOJIOTUS M NTAJIEOAHTPOINOJIOT M YEJTOBEYECKUX MOMyJIsIuil. bruoconuansHble



WCCJICIOBAHMSI TIPUPOIBI uesioBeka. McciaenoBanue KO3BOMIONUN OMOJIOTHIECKOTO U COIIMAILHOTO B
YeJIOBEKE.

JemMoHCTpauMu

[Toptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuner u cxeMmbl:  «Meroabl  aHTpomonorum», «['OJOBHON MO3r denoBekay,
«YenorexkooOpa3Hbie 00e3bsiHBI», «CKENeT 4YeloBeKa W CKeNeT IIMMITaH3e», «PyauMeHThl u
aTaBU3MbD), «JIBWKylIMe CHJIBl  aQHTPOINOreHe3a», «DBOJIOIMUOHHOE JPEBO  YEJIOBEKay,
«ABcrpanonurek», «YemoBek ymenbii», «HenoBek NpAMOXOAUi», «/[eHUCOBCKUI YeIOBEK»
«Heannepranbipy, «KpoManboHIb, «IIpeaku denoBekay, «ITarmbl SBONIOIUHN YeloBeKa», «Pachl
YEJIOBEKa.

OOGopyaoBaHue: MyJSKH OKAMEHEJIOCTEH, MPEAMETOB MaTepUaIbHOM KYJIBTYpPbI IMPEIKOB
yenoBeka, penpoaykiuu (pororpadun) kapTuH ¢ MUDOTOTHYESCKUMH U OMOJICHCKUMU CHOJKETaMH
MIPOUCXOXKICHUS uYeloBeka, (ororpaguu HaXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJeT
YEeJIOBEeKa, MOJEJIb Yepera 4YeJlOoBeKa M 4Yepera IIMMIIaH3e, MOJEIb KUCTH YeJIOBeKa M KHCTH
IMMIIAH3€, MOJIEJIM TOpCa MPEIKOB YeIOBEKa.

JlabopaTopnasi padora «/3yueHue ocoOEHHOCTEH CTPOCHUS CKEJIEeTa YeIOBEKa, CBA3aHHBIX
C IIPSAMOXOKICHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0JIOrHYECKUX afaNTalui YeJTOBEKa.

Tema 6. Dxoyiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPTAaHM3MOB H HAIOPraHU3MEHHBIX
CHCTEM C OKPY:KawLeil cpenoi

3apoxaeHue u pa3BuTHe dKosoruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H. A. CeBepiiosa,
9. I'exkens, A. Tencnu, B. H. Cykauéa. Paznensl u 3agaun skoaoruu. CBs3b 3KOJOTUU € APYTUMU
HayKaMH.

Metoasl sxonoruu. [loneBbie HaOmoneHUA. DKCHEPUMEHTHI B JKOJOTHHU: MPUPOAHBIE U
naboparopHeie. MoaenupoBaHue B SKOJOTHH. MOHHUTOPHHT OKPYXArOIIeH Cpeabl: JOKaTbHBIM,
pPErHOHANIbHBIN U TJI00AILHBIN.

3HavYeHHE SKOJOTUYECKHX 3HAHWM [JIT 4YeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsi3e uyenoBeuecTBa ¢ MpUpooi. DOpMHpPOBAHHE HKOJOTUYECKOM KyJIbTYpHl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JleMoOHCTpanun

[Toptpersr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxemsl: «Pazmensl skomorum», «MeToasl dKoJIorum», «Cxema MOHUTOpPUHTA
OKPYXAaIOIIEH CpeabD».

JladopaTopnasi padora «/3yueHne MeTO0B SKOJIOTHUECKUX UCCIICOBAHU.

Tema 7. OpranusmMsl U cpeaa 0OOMTaAHUA

Dxonorudeckue GakTOpbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukaiys 3K0oI0rH4ecKux
(bakTopoB: abuMOTHYECKHEe, OMOTHYECKHE, aHTpomoreHHble. OOIIMe 3aKOHOMEPHOCTH JACHCTBUS
skosiornyeckux (axrtopos. IlpaBuno munumyma (K. Ilnpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (aktopsl. CBeT Kak 3koiorudeckuit (aktop. JlelicTBUE pa3HBIX Y4acTKOB
COJIHEUYHOTO CHEKTpa Ha OpPraHU3MbL. JKOJOTUYECKHE TPYIIBl PACTEHWH M JKUBOTHBIX TIO
OTHOIIECHHUIO K cBeTy. CUTHaIBHAsS POJIb cBeTa. DOTOMEPHOIU3M.

TemmepaTypa Kak OJKojorumueckuii ¢akrtop. JlelicTBue TeMreparypbl Ha OpraHU3MBI.
[ToliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosiormueckuit Qakrop. IlpucmocobiieHuss pacTeHUH K TOIECPKAHUIO
BoiHOrO Oananca. Kimaccuduxkaius pacteHuit o OTHOLIEHUIO K Boje. [Iprucnocobienus KUBOTHBIX
K U3MEHEHHUIO BOJIHOTO PEXHUMa.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHAs, TIJIyOMHHAs
NOJANOYBCHHAs, BHYTPUOpPraHHW3MEHHas. (DU3UKO-XMMHYECKHE OCOOEHHOCTH cpel OOUTaHUSA
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K )KU3HU B Pa3HbIX cpeaax.

buonoruueckue purmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOYHbBIE M TOJUYHBIC PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM HU3MEHEHUSAM YCIOBUH JKHU3HM.

XKuznennsie (opmel opranuzmoB. Ilonstie o xu3HeHHOW ¢opme. JKu3HEHHBIE (OPMBI
pacTeHUii: JepeBbsl, KyCTapHUKU, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPaBBI.
Kuznennsle GOpMbI )KUBOTHBIX: THIIPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS
1 00pasa KU3HH.

Buotnueckue paxropbl. Buasl 6MOTHUECKUX B3aMMOACHCTBHIA: KOHKYPEHIIHS, XHITHIYECTBO,
cumOuno3 u ero ¢opmsl. [lapasuTusm, Koonepanus, MyTyalIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBus (Tommueckue, Gopudeckue, dadpuuecKue).
3HaueHue OMOTUYECKUX B3aMMOJCHCTBHUIl sl CyIIECTBOBAaHHS OPraHU3MOB B cpele OOUTaHusl.
[TpyHIMIT KOHKYPEHTHOI'O UCKITFOUEHHUS.

JleMoOHCTpanuu

Tabmunpl 1 cxembl: «JKonorudeckue (HakTopbn»y, «CBETOBON CHEKTP», «IKOJIOTHYECKHE
TPYIIBl KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TEIIOKpOBHBIE KHUBOTHBIE», «XOJIOIHOKPOBHBIC
KUBOTHBIE», «QDHU3MOJIOIMYECKHE aNanTalud >KUBOTHBIX», «Cpempl OOWTaHUS OpPraHU3MOBY,
«buonornyeckue put™mbl», «Ku3HeHHbIE (GOpMBI pacTeHUI», «Ku3HEHHBIE (HOPMBI KHUBOTHBIXY,
«IJKOocUCTeMa IIUPOKOIMCTBEHHOTO Jeca», «JKOCHCTeMa XBOWHOro seca», «llemu mnuTaHus»,
«XumuugectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanuzm.

Ob6opynoBanue: repOapull PpPACTEHWH M JKUBOTHBIX, TPHUCIIOCOOJEHHBIX K BIUSHHIO
pa3JIMYHBIX  JKOJOTHYECKUX  (HaKTOpOB, TepOapuu  CBETOMIOOWMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTeHusi, repOapuu M KOJUIEKLUU TETJIONI0OUBBIX, 3MMOCTOMKMX, MOPO30YCTOWYHMBBIX PAacTEHU,
yyyesna NTHI U 3Bepeil, repbapum pacTeHWil, OTHOCSAIIMXCA K Trurpopuram, Kcepoduram,
Me30¢puTaM, KOMHATHbIE PACTEHHS JAAHHBIX IPYII, KOJUIEKIIUH >KUBOTHBIX, OOMTAIOIINUX B PAa3HBIX
cpenax, repbapud M KOJUIEKLMHM PpPAacTeHUH M JKMBOTHBIX, O0OJaJaloluX dYepTamu
HPUCIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUH KM3HM, repOapuu M KOJJIEKIIMU pacTeHUi
Y KUBOTHBIX PA3INYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YUACTBYIOIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJECHCTBUSIX.

JlaGopaTopHas paGora «BpisiBIeHHE TPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas pabotra «BbIABIEHHE TPHUCIIOCOOJCHUM OPraHU3MOB K  BIIMSHUIO
TEMIEPATYPI».

JladbopaTopnasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

OKOJIOTUYECKHE XapaKTepUCTHKU mnomyiasuud. [lonmynsanus kak OHOJOrHYecKas cucTema.
Pons HEomHOpOmHOCTH cpeabl, (U3UYECKUX OaphepoB M OCOOCHHOCTEW OHMOJIOTMH BHJIOB B
(bopMHpPOBaHUN TPOCTPAHCTBEHHOM CTPYKTYpbl Momyssiuuidi. OCHOBHBIE MOKA3aTeNN MOITYJISIIUH:
YHUCJIEHHOCTD, INIOTHOCTh, BO3PACTHAS U I10JIOBAasi CTPYKTYpa, POXKIaeMOCTb, IPUPOCT, TEMII pOCTA,
CMEpPTHOCTb, MUTPALIHUS.

Dkojoruyeckas CTpykTypa mnomyisiuu. OIleHKa YHUCICHHOCTH Nomyssinuu. JluHamuka
HNOMyJISIMUKU U €€ perynauus. buotndyeckuil moreHuuan nomyiasuuu. MoaenupoBaHue AMHAMHUKA
nomysiuuu. KpuBele pocta uyMciaeHHOCcTH mnonynsauuu. Kpusble BbbDKuBaHuA. Perymsanus
YUCIIEHHOCTH TOMYJSAUUN: poiib (DAKTOPOB, 3aBUCSAIIMX U HE 3aBHUCSIIUX OT IJIOTHOCTH.
DKoJyiorudeckue crpareruu BunoB (I- u K-ctparerun).



[TorsiTne 00 »SKoNOrMuYecKkod Hume Buaa. Mectoobutanue. MHOroMepHass MOJAETh
skosornyeckor Humm Jx.M. Xarumncona. Pazmepsl skonornueckod Humud. [loTeHuunanbHas u
pean30BaHHas HUIIIU.

Bun kak cucrema mnomynsuuidi. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIMH JKUBOTHBIX. brojlornueckre HHBAa3UH 4y KepOTHBIX
BU/JIOB.

JdemoHcTpaunu

[Toptpert: Ix. . XaTuynHCOH.

Tabmuiel U CXeMbl: «DKOJOTHYECKUE XapaKTePUCTHKHU MOmyJsiuny, «[IpoctpaHcTBeHHas
CTPYKTypa momnyisiuu», «Bo3pacTHeie mnupamuabl nonyssiguuny, «CKOpOCTh — 3aceleHus
MIOBEPXHOCTU 3€MJIM pPaA3JIMYHBIMU OpraHuzMamu», «Mogenb skosnormdyeckod Humm Jx. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUICKIIUN KHBOTHBIX.

JlaGopaTopHnasi pa6ota «IIpucmocoOaeHus CeMsH paCTeHUN K PacCEIICHUIO.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MaMH B
OuoreHo3e.

Okocucrema Kak oTkpeitas cuctema (A. k. Tencinn). @yHkuroHanbHble 0J0KH OPraHU3MOB
B 9KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI, pelyleHThl. Tpoduueckue ypoBau. Tpoduueckue nemnu
u cetd. AGnotuyeckue 010k 3xocucteM. [louBel U Wbl B sKOcHcTeMax. KpyroBopot BemiecTs u
IIOTOK SHEPTUH B 3KOCUCTEME.

OcHoBHbBIE IOKa3aTeNM 3KocUcTeMbl. buomacca M mpoaykuus. DKOJOTHYECKHE MHUPaMUIbI
qricesn, OMoMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COO0IIECTB — CyKileccud. llepBUuHBIE M BTOPUYHBIE CYKIIECCUU M UX
OPUYMHBL.  AHTPONOTE€HHBIE  BO3JAEHCTBUS Ha  cykueccuu. KimmakcHoe — coo0IIecTBo.
buopaznoobpa3ue 1 moJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKOCUCmeMbl MOpeu U OKeaHos.
Drocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpOIIOTEHHBIE ~ JKOCHCTEMBI.  Arpo3kocucrema. ArpoueHo3. Paznuuusa  Mexay
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHna.
CuHaHTponu3anus ropojacko ¢gayHnel. bruongornueckoe n xo3sHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
U YpOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3aUMOJCHWCTBUI OPraHU3MOB B SKOCHUCTEMAX.
Ponv kackaonozo sgpgpexma u 6udos-30upuxkamopos (kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPruuM M BEUIECTB MEXAY CMEXKHBIMH SKOCHUCTEMaMU. Y CTONYMBOCTH
OpPTaHWU3MOB, MOIYJISIITUN U YKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOTIOTEHHBIX BO3CHCTBUH.

Mexanusmbl  6030elicmeus  3aepA3HEHU  pA3HLIX  MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCEMHOM  YPOGHAX, OCHOBbL  IKONOLUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeusi. MeTol0NI0rusl MOHUTOPHHIAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuner 1 cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa IIUPOKOIMCTBEHHOIO JIeCay,
«JKocucteMa XBOWHOTO Jiecay, «DyHKIUOHAJIbHBIE TPYMIBl OPraHU3MOB B OJKOCHUCTEME),
«KpyroBopor BemectB B 3kocucteme», «llemn mnwuTaHus (macTOuWImHAs, ACTPUTHAsN)»,



«DKONOTHYeCcKasi MUpaMHJia Yuce», «IKOJOTHUecKas MUpamMua OMoMacchl», «IDKOJIOTHYEcKas
nupampaa sHeprum», «O0pazoBanue 6onota», «llepBuunas cykueccus», «BoccTaHoBienue jieca
nocie noxkapa», «9Kocucrema o3epa», «ArpoueHos», «KpyroBopoT BemecTB U MOTOK SHEPTHH B
arporieHosey, «[Ipumepsl ypOoskocuctemy».

O6opynoBanue: TepOdapuu pacTCHHIA, KOJUICKIIMM HACEKOMBIX, dydela MTHUI[ U 3BEpe,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JladopaTopHnasi pa6ora «l3yueHune pasHOOOpa3usi MEIKHX IMOYBEHHBIX WICHHCTOHOTHX B
pa3HbIX IKOCHCTEMAX).

IKCKYypeusi «OKCKypcusi B THIHMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpo3KOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

buocepa — obmeruranerapHas o0omouka 3emiid, TA€ CYMECTBYeT WM CYIIECTBOBaja
KU3Hb. PazBuTHe mpencrapienuil o 6mocdepe B Tpyaax I. 3rocca. Yuenue B. WM. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocepsl 1 ero PyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepsl. OcobenHoctu Ouochepsl Kak TI100aIbHOM
skocucTeMmbl.  /luHamudeckoe paBHOBecue B Omocdepe. KpyroBoporel  BemectB U
OMOTeOXMMHUYECKUE IUKITBI (YIiepoa, a3oTa). PUTMUYHOCTD sBNeHHI B Ouocdepe.

3onanbHOCTh Ouocdepsnl. [lonarue o OGuome. OCHOBHbIE OMOMBI CYIIW: TyHApA, XBOWHBIE
jeca, CMEIIaHHble M LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MyCTHIHU, TPOIMUYECKHE Jeca,
BBICOKOTOpBsI. Kitmmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa u (HyHKIHS KHUBBIX CHCTEM, OIICHKA UX PECypCHOTO MOTEHIMAada U OHMOC(HEpPHBIX
byHKIHA.

JleMoHCTpanun

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

Tabmunel u cxembl: «l'eocdeprl 3emnn», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npupone», «Kpyrosopor kuciopoza B npupone», «KpyroBopor BoAsl B IPUPOIEY,
«OcHoBHbIe OMoMBI cymny, «Knumatuueckue nosica 3emnn», « TyHapay, «Taiira», «CmemanHbIi
necy, «lIupokonucTBeHHBIH ecy, «Ctenby, «CaBanHay, «I[lycToiasy, « Tponudeckuii Jecy.

O6GopynoBanue: repoapuy pacCTeHU pa3HbBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

DKoJIornyeckre KpU3uchl U UX NMpUUnHbL. Bo3neiicTBre yenoBeka Ha Ouocdepy. 3arpszHeHue
BO3QyIIHOW cpenpl. OXpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOM cpenpl. OXpaHa BOJHBIX PECYpPCOB.
Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kiauMmara.

AHTpPOIIOT€HHOE BO3/IEHICTBUE HA PACTUTENIBHBIN U KUBOTHBIN MHUp. OXpaHa paCTUTEIBLHOTO U
XKHUBOTHOTO MHUpa. OCHOBHBIE MPUHLMIBI OXpaHbl pupoabl. Kpacubie kHuru. Oco0o oxpaHsembie
npupoanblie Tepputopun (OOIIT). borannyeckue casbl U 300JI0THYECKUE TTAPKH.

OcCHOBHbBIE TPUHIIMIIBI YCTOWYMBOTO Pa3BUTHs 4eJIOBEUeCTBAa U MHpUpobl. PanmoHnanbHOe
OPUPOJIONIONB30BAHUE M COXpaHEHHe OMOJIOTMYecKoro paszHooOpasuss 3emuu.  OOmue
3aKOHOMEPHOCTH TJI00ATBbHBIX KOJOTMYECKUX KPH3UCOB. OCOOEHHOCTH COBPEMEHHOI'0 KpH3HUca U
€ro BEpOSATHBIE MTOCIIECTBUSI.

Pa3BuTHe METO0B MOHUTOPHHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmubie
uccneooeanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOU — dHepeemukKe.
buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvhvie uH@oOpmayuoHuvie cucmemul,
obecneuusarowue 00CmMyn K UHGOpMayuu no COCMOAHUI0 OMOEIbHbIX 8U008 U IKocucmem. OcHogbl
9Kopeabunumayuu dKocucmem u cnocobos 060pvoLl ¢ Ouonospedcoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.



JleMoHCTpanun
TabmuIel U cXeMbl: «3arps3HeHne aTMOCQEpPbIy, «3arps3HeHne THAPOCPEPhI», «3arps3HEHHE
nouBb», «llapHukoBbIl 3PdexT», «Oco00 oxpaHseMble NPUPOIAHBIE TEPpPUTOPUN», «Mojenu
YOPaBIEMOT0 MUPaY.
Oo6opynoBanue: ¢otorpadhun OXpaHsSEMbIX PacTeHUU W KUBOTHBIX KpacHol kHuru Poccuiickoii
®enepaunn, KpacHOW KHUTH pErHOHA.



IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHUS OO0YYarOIIUMHUCS
IpOrpaMM CpeaHero o01ero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpykType JHMYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS IMPOrpaMMbl IO OHOJOIMM BBIAEICHBI
CJICAYIOLINE COCTABIIAIONIME: OCO3HAHUE 00YYaOIUMHCA POCCUMCKON Ipa)k1aHCKOM NIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CAMOOIIPEACIICHUIO, Haluyue MOmueayuu K
00yuYeHHIO OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yOKICHUN TIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IEHHOCTEH U MCTOPUYECKUX TPaJAULIUI pa3BUTHs OMOJOTMYECKOr0 3HAHUS, 20MOBHOCHTb
u cnocobnocms OOyYalrOIUXCS PYKOBOJCTBOBAaTbCSI B CBOEH JEATENBHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMM, IPUCYLIUMHU CUCTEME OHOJIOTMUECKOTO 00pa3oBaHusl, Haiuyue
NPAGoCO3HAHUS IKOJIOTUYECKON KYJIBbTYPBl, CHOCOOHOCMU CMadums 1EIU U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS MPOrpaMMbl IO OWOJIOTUM JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C TPAJULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMU, HMCTOPUYECKHMMHM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMH B
o0miecTBe MpaBWJIaMM W HOPMaMHU IIOBEIEHUS M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHU,
CaMOBOCIIUTaHUSI M CaMOpPa3BUTHS, Pa3BUTHs BHYTPEHHEH NO3MLMM JUYHOCTH, NATPUOTH3MA U
YB@XEHUSA K 3aKOHY M IIPABONOPSAAKY, YEIOBEKYy TpyJa M CTaplIEMy IIOKOJEHHUIO, B3aMMHOIO
yBa)KEHUsI, OEPEKHOTO OTHOIIEHHS K KyJIbTYPHOMY HACJIEIHIO M TPAJAULUSM MHOTOHAIIMOHAILHOTO
Hapoa Poccuiickoil denepanuu, Npupoie U OKpPYKarollen cpese.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «buoNorus» MOIKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTALU, TO3UTUBHBIX BHYTPEHHUX yOeXKIEeHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUICKOT0 00IIeCTBa, paclIMpeHe >KU3HEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IPOLIECCE PEaTIU3allii OCHOBHBIX HAIpPaBICHUI BOCIUTATEIBHON
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMHM  OOydYarolerocs Kak aKTUBHOIO |
OTBETCTBEHHOTO WIE€HA POCCUICKOTo 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 0O0sA3aHHOCTEH, YBa)X€HUE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAEATENILHOCTH MPU CO3JaHUU Y4EOHBIX MPOEKTOB,
peleHnH yueOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUN OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEAENATH COOCTBEHHYIO MO3UIIMIO 0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHON
JKH3HU U O0BACHATH €€,

YMEHHUE YYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOACHUCTBUS
Jro/Iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOIO BBINOJHEHUS Yy4eOHBIX,
ITO3HABATEJIBHBIX M UCCIIEIOBATENBCKHX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHHIO ONIIOHEHTOB
py 00CYX/IE€HUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM EATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



c(OPMHPOBAHHOCTh POCCHIMCKON TPaKJaHCKON HIEHTHYHOCTH, MAaTPUOTHU3MA, YBAKEHHS K
CBOEMY HapoJy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepe] PonuHOMN, rop0oCTH 3a CBOM Kpal, cBO0 Ponuny,
CBOM S3BIK U KYJIBTYPY, IPOLLIOE U HACTOAILEE MHOIOHALMOHAIILHOIO Hapoja Poccnu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO M IMAMATHHUKAM IPUPOABI, TOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHUH,
IOHUMaHMs 3HAyeHHUs OHOJOrMM B TIIO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HM YEIOBEKAa U
COBPEMEHHOI'0 00LIECTBA;

uzelHas yoexxIEHHOCTb, TOTOBHOCTh K CIIY’KE€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a
€ro cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LICHHOCTEH POCCUICKOTO HAPOA;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYyallMI0 M INPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy Iy1Iero;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POIUTEISM, CO3/IaHUI0O CEMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHATUS LEHHOCTEN CEMEHHOM )KU3HU B COOTBETCTBUU € TPAAULMAMU HapooB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

JCTETUYECKOE OTHOILIEHHE K MHUpY, BKJIIOYasl 3CTETUKY ObITA, HayyHOrO M TEXHHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauyecTBa TBOPYECKOU JIMUYHOCTH;

5) ¢pusudeckoro BocnuTaHuA, (OPMHUPOBAHUSA KYJAbTYPhI 310POBbSI H IMOLHOHAJIBHOIO
Os1aronosyqusi:

MOHUMAaHWE W peay3aliusi 37J0pOoBOTr0 U Oe3omacHOro obpasa >KM3HMU (3A0POBOE MHUTAHUE,
COOJIIOJIEeHNEe TMTHeHWYEeCKHX MpaBWJI M HOPM, COAJaHCHUPOBAHHBIM PEXHUM 3aHATUH U OTIbIXA,
peryisipHas (pu3nueckasi akTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOLIEHHUS
K cOOCTBEHHOMY (DPH3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHKE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOIO U KOJUIEKTUBHOTO 0€3011aCHOTO MOBEIEHUS
B CUTYallUsIX, YTPOKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEN;

OCO3HaHME TNOCIEACTBUA M HENPUATUS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS aJIKOTroJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JIt00He;

TOTOBHOCTb K aKTHBHOM J€ATEIbHOCTU TEXHOJOTMYECKOW M COLMAIbHON HANpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSITH TAKYIO €S TEIbHOCTD;

MHTEpEC K pazIu4HbIM cdepaM MNpoPecCHOHANbHON esTeNbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIH BBIOOP OyyIIel mpodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M €caMOOOpPA30BaHMIO HAa NPOTSDKEHHM Beei
KU3HU;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOIIEHHE K MPHUpOJe KaKk MCTOYHHUKY XU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHHS;

MIOBBIIIEHUE YPOBHS HKOJOTMYECKOM KYJbTYpbl: NPHOOPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY KAIOIIEH CPEJIbl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U MMy Tel uX perieHus;



CIIOCOOHOCTH UCTOIB30BaTh MPUOOpETAEMbIe MTPU U3yUYECHUU OMOJIOTHH 3HAHUS M YMEHUS TIPH
pelieHur MmpoOIeM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOIONOIH30BAHUEM (COOIIOICHUE TPABUII
MIOBEJICHUS B IIPUPO/JIE, HAIIPABJIECHHBIX HA COXPAHEHHE PABHOBECUS B SKOCUCTEMAX, OXPaHy BUJOB,
JKOCHUCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE ICUCTBUI, IPUHOCSIINX BPE] OKPYKAOLIEH IPUPOAHOMN Cpee, yMEHUE
MPOTHO3MPOBATH HEOIATOMPHUATHBIC YKOJIOTHUECKUE TOCISACTBHS MPEANPUHUMAEMBIX JTCUCTBUN U
pe0TBpaliaTh UX;

HaJU4ME PAa3BUTOIO SKOJOTHYECKOrO MBILIUIEHUS, HKOJOTMYECKOM KYJIbTYpbl, OIbITA
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIPaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLUMAJIBHOW NPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIICCTBCHHON NPAKTHKH, OCHOBAaHHOIO HA JHAIOre KYJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOErO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M UYUTATENBCKOM KYJIbTYpPbl KaK CPEJCTBAa B3aUMOJCUCTBUS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHWMAaHHUE CIeNU(PUKN OWOJOTUM KaK HayKd, OCO3HaHHS €€ poiau B (OPMUPOBAHHUU
palMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO MPEACTABICHUS 00 OKpY>KAroIIeM
MUpE KaK O €MHCTBE MPUPOIbL, YEIIOBEKa U OOIEeCTBA, B O3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH
U peUICHUH MPOOJIeM COXpaHEeHHsI PUPOIHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsI COBPEMEHHOW LMBWIM3AIMU: OOECIeUEHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JAHUE IEPCIICKTUBHBIX OMOTEXHOJOTHUMH, CIIOCOOHBIX
peliaTh pecypcHbie MpoOJeMbl Pa3BUTHS UYEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TII00AIbHBIX
HKOJIOTMUYECKUX TPOOIeM B oOecreueHus mepexoja K yCTOHYMBOMY pPa3BUTHIO, PAllMOHATHEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYUYCHUHM OWOJIOTHYECKUX 3HAHWUU B IIEJISIX TMOBBIMICHUS OOIICH
KyJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YyHKIIMOHAIHHOU
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMaHUE CYIIHOCTA METOJOB IIO3HAHUS, HCIHOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CITIOCOOHOCTH HCIIOJB30BAaTh TIOJIydaeMble 3HAaHMUS JUIsl aHaiu3a ©W OOBACHEHHS SBJICHHUM
OKPYXAIOIIeT0 MHpa M MPOUCXOMAIIMX B HEM H3MEHEHUH, yMEHHUE Jelarb OOOCHOBAHHbBIE
3aKTIOYEHHUS Ha OCHOBE HAy4YHbIX (AKTOB M MMEIOIIMXCS JaHHBIX C [ENbI0 TOMyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCIIOIB30BaTh OMOJIOTUYECKHUE 3HAHUS JIJIsl PEIIeHUs TpobieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHUE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO M
HCCIIEIOBATENIbCKYIO ICTEbHOCTh MHANBHAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHMI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAHMUA 1O OWOJIIOTMM B COOTBETCTBUU C I>KU3HECHHBIMHU
NOTPeOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeameTHble pe3yibTaTbl OCBOGHMsI ydeOHoro mnpeamera «buoiorusy BKIIOYAIOT:
3HaYMMble A7 (OPMHPOBAHMS  MHPOBO33PEHUS  OOYHYaAIOUIMXCS  MEXKIMCLUUIUIMHAPHBIC
(MeXmpenMeTHbIE) O0IeHaYyYHbIE TOHATHUS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cneuu(uKy METOA0B IO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIHUf,



SIBJICHHE, TIPOIIECC, CUCTEMa, HayYHBIH (haKT, IPUHIIHIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieIoBaHue, HaONIo/eHNe, M3MEpEeHue, SKCIEPUMEHT W JApYTHe); yYHUBEpCaJbHbIC Yy4eOHbBIC

neiictBust  (mO3HABaTENIbHBIE,  KOMMYHHKATHBHBIE,  pEryJsTHBHBbIE),  0OecredyuBaronine
dbopMupoBaHre (QYHKIHMOHAIBHOH TI'PAMOTHOCTH U COLHUAIBHON KOMIIETECHIIMH OOy4YaroluXxcs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BATh OCBOCHHBIE MEXKIUCIUTIIINHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W YHHBEpCAJIbHbIE YydeOHble JCHCTBHS B I03HABATEILHOW U
COLIMATILHOM MPaKTHKE.

B pesynbraTe wu3yueHuss OWOJIOTMM Ha YPOBHE CpeaHero obmero oOpa3oBaHus Yy
oOyuaromierocss OyayT cQOpMHUpPOBaHBI MO3HABATEIbHBIE YHUBEpCAJIbHbIE Y4ueOHbIE IEHCTBUS,
KOMMYHHUKATHBHbIC YHUBEpCAIbHbIE yueOHbIEC ICHCTBUS, PEryIATUBHBIC YHUBEPCAIbHbBIC YUeOHBIC
JeMCTBUS, COBMECTHAS I€ATEIbHOCTb.

MetanpeameTHble pe3ysIbTaThl OCBOEHHUS MPOTrpamMMbl CpeAaHero oOiero oobpazoBaHuUs
JOJIKHBI OTPAXKATh:

OsJajieHle YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /I CTBUSIMM:

1) 6a3oBblIe JJOrHYECKHeE JICHCTBHUS:

CaMOCTOSITeNIbHO (POPMYNUPOBaTh M aKTyaJU3UpoOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIOJIB30BaTh MIPU OCBOCHHWH 3HAHWN MPUEMBI JJOTMUECKOTO MBINUICHUS (aHaIM3a, CHHTE3a,
cpaBHeHMs, Kiaccu(pukanuu, O0O0O0OIIeHNs), pPACKPBIBATH CMBICT OWOJIIOTHYECKUX IOHSTUH
(BBLOENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBSI3U C APYTUMHU OHATUAMH);

OTpeAeNaTh e MACSITeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JIOCTHKCHUS,
COOTHOCHTD PE3YJbTAThI ICATEIHHOCTHU C TOCTABJICHHBIMHU IEIISIMU;

UCTIOJIb30BaTh OHMOJIOTWYECKHE TOHATHA JUII OOBACHEHHS (aKTOB W SIBICHUH >KHUBOM
IPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIeHHUs (MHAYKTHUBHBIC, I€TyKTUBHBIC, 10 aHAJIOTHH), BBIBIATDH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPHBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKITIOYCHHUS;

OPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA Ul NPEACTABICHUS CYILECTBEHHBIX CBSI3€H U
OTHOIIEHUH B H3y4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUM pa3zHOro poja,
BBISIBIICHHBIX B PA3JTUYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIAH PEHICHUsS MPOOIEMbI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepHUaIbHbBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIILHOCTh, OLEHMBATH COOTBETCTBUE pE3yJIbTAaTOB IIEIIsM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATEITLHOCTH;

KOODAWHUPOBATh H BBIIONHATH pPabdOTy B YCJIOBUSAX PEATBHOTO, BHPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BJIAJIETh HABBIKAMU YYEOHO-HCCIIEOBATEILCKOW M TMPOEKTHON NEeSTEIbHOCTH, HaBBIKAMHU
paspenieHuss mpooieM, CocOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOOB
pelLIeHHs MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InYHbIX METO0B IO3HAHUS;

UCTIONIB30BaTh Pa3IMYHBIE BHJBI JICATEIIFHOCTH 110 TIOJIyY€HHIO HOBOTO 3HAHHS, €T0
UHTEpIpETani, NpeoOpa3oBaHUI0 U NPUMEHEHHWIO B YYEOHBIX CHTyallHsX, B TOM YHCJE TIPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BJIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMA U METOJIaMU;

CTaBUTh W (OpPMYyJIHpPOBATH COOCTBEHHBIE 3a/aud B 00pa3OBaTENbHOW NEATCILHOCTH U
JKU3HECHHBIX CUTYaIlUsX;



BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBS3HM U aKTyaJU3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JJIs JOKA3aTeIhCTBA CBOUX YTBEP)KICHUN, 3a]1aBaTh TapaMeTPhl
U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TOJIYYCHHBIC B XOJIC PEUICHUS 3a/la4d Pe3yJIbTaThl, KPUTHUYECKU OIICHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHATIPABICHHBIA IOMCK MEpPEeHOCa CPEICTB U CHOCOOOB JCHCTBUS B
PO ECCUOHATIBHYIO CPELY;

yMETh  TIEPEHOCUTh 3HAHWUS B  [IO3HABATEIbHYHO W  MPAKTHYECKYHO  oOjactu
KU3ZHEICATECIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBI[BUTaTh HOBBIC HWJCH, IpeAaraTh OPUTHHAIBHBIC TOAXOIbI M PEUICHHS, CTaBUThH
npoOJIeMBI M 33]1a4H, TOITYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHUKAX HHQPOpPMAIUH (TEKCTe y4eOHOro ImocoOus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJIOTMYECKUX CIIOBApSAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B lIHTepHeTe), aHAIM3UpOBaTh WHQPOPMAIMIO PA3JIUYHBIX BHUAOB H (HOpM
MIPEJICTABJICHUS, KPUTUYECCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

(GopMyJIMpOBaTh 3allpoChl W MPUMEHATH PA3IMYHBIC METOJbI TPHU TIOUCKE U O0TOOpe
Ouosornyeckoit nHMopMaIu, HeOOXOIUMOM JIJISl BHITIOJTHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT KCIOJIb30BaHKUs HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITCIILHO ~ BBIOMPATh ONTUMAIBHYIO (OpMYy MPEACTABICHUS  OHOJOTHYECKOM
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

UCIIONIb30BAaTh HAYYHBIA $3bIK B KauecTBE CpeACcTBAa Mpu paboTe ¢ OMOIOTHYECKOU
uH(pOpMaIMel: TPUMEHSATh XHUMHUYECKHe, (U3NICCKUE M MAaTEeMaTHYCCKUE 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKJIATYpY, HCIOIL30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIQJIeTh HABBIKAMU  PACMO3HABaHHUA M  3aIIUTHl  MHpOpManuu, WHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

ORi1aieHHe YHHUBEPCAJIBHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BCeX c(pepax KU3HH, aKTHBHO YYaCTBOBAThH B JIMAJIOTE MU
JUCKYCCHH T10 CYIIECTBY 00CYXK1aeMOU TeMbI (YMEHUE 3a7]aBaTh BOIPOCHI, BBICKA3bIBATH CYKJICHUS
OTHOCHUTEIIGHO BBITIOJHEHUS Tpe/laraeMoil 3aJadd, YYUTHIBATh HWHTEPECHl M COTIACOBAaHHOCTH
MO3UIUI IPYTUX YYaCTHUKOB AMANIOTA WU JUCKYCCUN);

pacro3HaBaTh HeBepOaIbHBIE CPEJCTBA OOIIEHHs, TOHUMATh 3HAYEHUE COLMATbHBIX 3HAKOB,
MPEIITOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTYAIlMi, YMETh CMATYaTh KOH(MIUKTHI U BECTH
MIEPETOBOPHI;

BIIQJIETh PA3UYHBIMU CIOcOOaMH OOIIEHUS W B3aUMOJICHCTBHUS, MOHUMATh HaMepeHUs
JIPYTHX IOJEH, TMPOSBIATh YBAKHUTEIHLHOE OTHOILIEHHE K COOECETHHWKY U B KOPPEKTHOH (opme
(bOpMyJIMPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOIh30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeIbHOCTh:

MOHMMATh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYyAIbHON pabOTHI Mpu
pEIICHUH OMOJIOTUYECKOW MpoOJieMbl, 00OCHOBBIBATH HEOOXOAMMOCTh NMPHUMEHEHUS TPYIIOBBIX
(dhopM B3aUMOJICHCTBUS MPHU PEIICHUH YICOHON 3a/1auu;



BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)K/10TO YIeHa KOJUIEKTUBA,;

MPUHUMATH LIEJTU COBMECTHOMN JIEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH EHCTBUS
no e¢ JOCTIDKEHHIO: COCTaBJATh IUIAaH JEWCTBUM, paclpefensiTb poid ¢ YY4ETOM MHEHUU
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh KA4eCTBO CBOETO BKJIA/Ia U KaXKJOT0 YYaCTHHKA KOMAHJbl B OOIIUI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLICHUBATh MJIEM C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETMYECKOE MOBECHUE B PA3JIMUHBIX CHUTYallUsX, MPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaITHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amnusi:

UCTIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISIBIICHHS ITPOOJIEM U UX PEUICHUS B )KU3HEHHBIX
U YYeOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH IIeNIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEHCTBUSX M TOCTYNKaX MO OTHOLIEHUIO K JKHBOW MPHUPOJIE, CBOEMY 3/I0POBBIO M 30POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISITh TO3HABATENIBHYIO JEATEIBHOCTh, BBIIBIATH IPOOJIEMBI,
CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4i B 00pa30BaTENbHOMN JEATENbHOCTH U KU3HEHHBIX
CUTYaLUAX;

CaMOCTOSITENIFHO COCTaBJIATh IUIAH PEHICHUS MPOOJeMbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHUII;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JleNlaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MMPHOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW SPYAUIIUMN B pasHBIX 00JacTiX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYallMsM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

BJIaJICTh HAaBbIKAMM M03HABaTEIbHON pe(dIeKCHM KaK OCO3HAHUS COBEpIIAeMbIX JIEUCTBUH U
MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, UCTIOIH30BATh MPUEMBI pedIeKCHH s
OIICHKH CHTYyaIll{, BBIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CEOs1 U IPYrUX:

IPUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YeJIOBeKa.
NPEJIMETHBIE PE3YJIbTATBI

[IpeamerHble pe3ynbTaThl OCBOSHMs coJepkaHus ydeOHoro mnpenmera «buonorus» Ha
yriyOnEéHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecredeHue MpopuibHOro oOyudeHUs: 00ydaromuxcs
ouonornr. OHHM BKJTIOYAIOT: crieliMUYECKUEe Il OMOJOTUN HAayYHBIC 3HAHUS, YMEHHUS M CIIOCOOBI
JNEHCTBUH 10 OCBOCHUIO, WHTEPIpPETAIIMA M MPEOOPA30BAHUIO 3HAHWA, BBl ACATEIBHOCTH IO



MOJYYCHHUIO HOBBIX 3HAHMM M MX MPUMEHEHHUIO B PA3JIMYHBIX Y4YeOHBIX, a TaKKe B PEAJbHBIX
YKU3HEHHBIX cuTyauusax. [IpenMeTHble pe3yapTaThl IPEICTaBICHbI 10 TOJaM U3yUEeHUs.

[TpenmerHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 knacce 10IKHbBI
OTpakaTh:

c(OpPMHPOBAHHOCTh 3HAHHM O MECT€ M POJU OMOJOTHH B CHCTEME E€CTECTBEHHBIX HayK, B
(bOopMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUM 3aKOHOB IMPUPOJBI U PEIICHUU
po0JeM parMoOHAIBHOTO MPUPOIONONIB30BaHMs, O BKJIAJE POCCUNHCKUX U 3apyOeKHbIX yU€HBIX B
pasBUTHE OMOJIOTUY;

BJIAJICHUE CHUCTEMOM OMOJIOIMYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollne
OMOJIOTUYECKHE TEPMUHBI M TOHATUSA (KHU3Hb, KIETKA, OpraHU3M, MeETa0o0JIu3M, TOMEOCTa3,
CaMOpETryJIsIiMsl, CaMOBOCIPOM3BEECHUE, HACIEACTBEHHOCTb, M3MEHUYHUBOCTb, POCT M Pa3BUTHE),
ouonornueckue Teopuu (kiaerounas Teopus T. [lIBanna, M. lIneiinena, P. Bupxosa, xpomocoMHas
teopus HacieacrBeHHocTH T. Moprana), yuenus (H. 1. BaBuioBa — o 1neHTpax MHOTO0OOpaszus u
IIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN), 3aKOHbI (€1MHOOOPa3usi MOTOMKOB IEPBOrO MOKOJIECHHUS,
pacIleIIeHHs], YUCTOTHI F'aMeT, He3aBUCUMOro HacienoBaHus ['. MeHens, roMoa0ru4eckux psjioB
B HacjencTBeHHOHN u3meHunBocty H. 1. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIAMH HAy4YHOI'O IO3HAHUS, MCIOJb3yeMbIX B OHMOJIOTMYECKHUX
MCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHNe, U3MepeHHe, Ha0Ir0IeHNe, SKCIICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT M SYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHcie OakTepui, rpuOOB, pacTeHHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, IPOTEKAIOIINX B OPraHW3Max PacTeHUM, KUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKHUX IPOIECCOB: OOMEHAa BEmeCTB (METaboIM3M), NMPEBpAIICHUST SHEPTHH, OpPOXKEHUS,
aBTOTPO(HOI0 M reTepoTpPOPHOro TUIIOB MUTAHUSA, (POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHesa, 3MOpHUoreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHSI, HHIUBUAYaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, IeTEPO31Cca, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHE YCTaHABIMBaThb B3aHUMOCBS3M MEXAy OpPraHOMJAMHU KIETKH M UX (QYHKIUSIMH,
CTPOCHUEM KJIETOK Pa3HbIX TKaHEH M MX (QYyHKIMSAMM, MEXIy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHHi, )KUBOTHBIX U YelloBeKa M X (YHKLIUAMHU, MEXKAY CUCTEMaMH OPraHOB U UX (PYHKIUSAMH,
MEXJly 3TarnaMyu 0OMeHa BEILlEeCTB, ATallaMU KJIETOYHOTO LUKJIA U KU3HEHHBIX I[UKIJIOB OPTaHU3MOB,
dTanaMyu SMOPUOHAIBHOTO Pa3BUTHS, T€HOTUIIOM U (PEHOTHIOM, (PEHOTUIIOM U (PaKTOpaMH Cpeibl
00UTaHHUS;

YMEHHME BBIABIATh OTIMYUTEIbHBIE IPU3HAKU JKHUBBIX CHUCTEM, B TOM YHCJIE PACTCHMI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIME ApTyMEHThI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIMKY IS JOKAa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CHCTEMAaTUYECKUX IPYIII;

yYMEHHUE peuiaTh OMOJOTHUYECKUE 3a/7a4H, BBIBISATH NMPUUYUHHO-CIIECTBEHHBIE CBA3H MEXIY
UCCIIEyeMbIMU OMOJIOTMYECKUMHU IPOLIECCaMU U SIBJICHMSIMM, J€JIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBaHUU MOJYyYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH J1a0OpaTOpHble M MpPAaKTUYECKHE pPadOThl, COOMIOAAaTh MpaBWia MpU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYI0BAHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh MX OKCHEPUMEHTAIBHBIMU CpPEACTBAMH,
bopMynupys Ledb UCCIeI0BaHus, aHATU3UPOBATh MTOJIyYEHHbIE PE3YJIbTAThl U JIENIaTh BBIBOIBI,

YMEHHE YYacTBOBaTb B Yy4eOHO-HMCCIIENOBATENbCKOM paboTe Mo OHOJOrMM, 3KOJOTHH U
MeIUIUHe, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILECTB, W MYOJUYHO MPEICTaBIATh
HOJIyYEHHBIE PE3YJIbTaThl HA YYEHUYECKUX KOH(EPEeHIUIX;



YMEHHE OLIEHUBATh STUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIICIOBAaHUI B 00JIaCTH OUOIOTHH U
MEIUIMHBI (KJIOHUPOBAHUE, HUCKYCCTBEHHOE OILIOJ0TBOPEHUE, HAITPaBICHHOE U3MEHEHHE TeHOMA U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccHoHaNbHOM esTeIbHOCTH B
obnactu OWOJIOTHUH, MEIMUIIMHBI, OMOTEXHOJOTHUHU, BETCPUHAPHUH, CEIHCKOTO XO3SWCTBA, MHINEBON
MPOMBINIJICHHOCTH, YIIyOJIATh TIO3HABATENbHBIM HHTEPEC, HANPABICHHBIA Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH MPOGEeCcCH U TMPOJOJDKEHHE OHOJIOTHYECKOro OO0pa30BaHMsI B OpPraHU3ALMSIX
cpenHero npoeCcCHOHaIBLHOTO U BHICIIEr0 00pa3oBaHUsI.

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 knacce 10OIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECTE€ W POJHM OMOJIOTUM B CHCTEME ECTECTBCHHBIX HAyK, B
(bOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIICHUH HKOJIOTUYECKUX MPOOJIEM YelIOBEYEeCTBa, a TaKXKE B PEUICHHH BOIPOCOB
PAIMOHATILHOTO MPUPOIOIIOIB30BAHNS, U B POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
O0IIEeCTBY, YEJIOBEKY, O BKJAJE€ POCCHUCKHX U 3apyOCKHBIX YyUEHBIX-OMOJOTOB B pPa3BUTHE
OHOJIOTHH;

YMEHHE BIAJETh CUCTEMOW OHOJNOTHYECKUX 3HAHHM, KOTOpas BKJIIOYAET OMpPEICICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIIMX OWOJIOTUYCCKUX TEPMHUHOB W TOHATHH (BHI,
sKocucTema, Ouocdepa), Owuonormueckue Tteopun (dBomronmoHHas Teopus Y. [lapBuHa,
cuHTeTHueckas Teopusi sBomiouuu), yueHus (A. H. CeseproBa — o myTsSX W HampaBlIeHUSIX
sBostonnu, B.M. BepHanackoro — o 6uocdepe), 3akonsl (reHeTnueckoro paBHoBecus [[x. Xapau u
B. BaiinOepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (munumyma FO. JluOuxa,
HKOJIOTMYECKOM MUpaMUIbl S3HEPTUHN ), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJAAMHM HAy4YHOTO I[IO3HAHUS, UCIHOJIb3YEMBbIMU B
OMOJIOTUYECKNX HCCIEAOBAHUSAX IKUBBIX OOBEKTOB M OKOCHUCTEM (OmucaHWe, HW3MEpeHHe,
HaOJIOZICHUE, DKCIIEPUMEHT), CIOCOOaMU BBISIBICHUS M OIICHKU AHTPOIMOTEHHBIX W3MEHEHUU B
PUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE TPU3HAKU: BHJIOB, OHWOTEOIICHO30B, JKOCHUCTEM H
onochepsl, CTaOWIM3UPYIOLIETO, JBIDKYIIETO U  Pa3phIBAIONIETO €CTECTBEHHOro OTOOpa,
AJUIONATPUYECKOTO U CUMIIATPUUECKOTO BUI000PA30BaAHMS, BIUSHUS ABMKYIIIUX CUJI BOJIOIMH Ha
reHo(oH TMOMyJSUH, MPUCIOCOOJEHHOCTH OPraHu3MOB K Cpelae OOWTaHMs, 4YepeaoBaHUs
HaIlpaBJIE€HUH HBOJIIOIUHU, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aHMMOCBS3H MEXAY MPOIECCAMU 3BOIIOLUHU, BHKYUIUMHU CHUIIAMU
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3TUYHBIX IKOCUCTEM U MIPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBIATh OTJIUYUTEIIbHBIC TTPU3HAKH KHBBIX CHCTEM, MTPUCTIOCOOTICHHOCTh BUIOB K
cpene obOutaHus, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3Ei
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHU B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIO0JIb30BATh COOTBETCTBYIOIIME ApTyMEHThI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIUKY JJIs JIOKAa3aTeNIbCTBA POJCTBA OPraHW3MOB pPA3HBIX CHCTEMAaTUUYECKHX TPy,
B3aMMOCBSI3M OPraHU3MOB M CpeIbl OOMTAaHMS, €IUMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTHU
COXPaHEHHUS MHOTO0O0Opa3usi BHUAOB U DKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA;

yMEHHUE pemniaTh OMOJIOTHYECKHE 3a7a4M, BBISIBISATH MPUUYWHHO-CIICICTBEHHBIE CBS3H MEKITY
UCCIIETyeMbIMU OHMOJIOTHYECKUMHU MPOIIeCCaMU U SIBJICHHUSIMH, JEJIaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHHE BBINOJHATH JIabopaTOpHbIE M MpaKTUYeCKue padoThl, cOOIIOAaTh MpaBUiIa MpPH
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BAHHEM;



YMEHHE BBIABUTATh THIIOTE3bI, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU CpPEJICTBAMH,
dbopMyIupys LIeTbh UCCIeI0BaHMs, aHATM3UPOBATH MMOJIYYCHHBIE PE3YIbTAThI U JIENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HMCCIIEIOBATEILCKONH paboTe Mo OHOJOrHH, SKOJOTHH U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, W IYOJWYHO NPEACTABISTH
MOJTyYEHHBIC PE3yJIbTAThI HA YYCHUYECKUX KOH(PEPEHIINSX;

YMEHHE OIICHWBAaTh THUMNOTE3bl W TEOPUUM O TMPOUCXONKJACHUU JKU3HU, 4YEIOBEKA W
YeIIOBEUECKUX pac, O TMPHYMHAX, IOCIEACTBUSIX W CIIOCO0aX MPeIoTBpAIleHHs TII00aTbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOp OyayIied mpodecCHoHaIbHOW JEATEIBHOCTH B
obnacTu OMOJIOTHH, DKOJIOTHH, MPUPOJIONOIB30BAHMS, MEIUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEITBCKOTO XO3S1CTBA, MHUINEBON MPOMBIIUICHHOCTH, YIIyOJSTh IMO3HABATEIBHBIN
WUHTEpEC, HAINPaBJICHHBIA HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLICH NMPOPECCHU U TPOJIOJIKCHUE
OHMOJIOTMYECKOTO 00pa30BaHUs B OpTraHU3AIMSIX CPEIHEr0 NPOPECCHOHATBHOTO W  BBICIIETO
o0OpazoBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3yUYEHUE
3 buosnorust KieTku 0.5
4 XuUMHYECcKasi OpraHu3amus KICTKA 10
5) Crpoenvie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; HacneHCTBeH}fas{ uHpopMaus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HacJIEICTBEHHOCTU U 5 0.5
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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaktaseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 3apoxk/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
IpeCTaBICHU B ONOJIOTHH
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
MaxpodBOIIOIHS U €€ Pe3yIbTaThI 6
4 [TpoucxoxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIlei cpeaou
7 OpraHu3msl 1 cpesja 0OUTaHUs 1.5
8 DKoJ0Tusl BUJOB U MOIMYJISILUMA 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHe 12 05
CHCTEMBI
10 buocdepa — riodaibHas SKocUcTeEMa 6
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Buosnorus kak KOMIUIEKCHAs! HAyKa U KaKk
9acTh COBPEMEHHOTO O0IIIeCTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

Metoasl MOJIEKYJIIPHON U KJIETOYHOU
o6uonoruu. [Ipaktuueckas pabora «3yuenue
METO/I0B KJIETOUHOM Oronoruu
(xpomatorpadusi, snexTpodopes,
muddepeHranbHOe HEHTPpU(yTrupoBaHue,
IT1IP)»

XUMHUYECKUN COCTAB KIIETKHA

0.5

MuHepabHbIE BEIIECTBA KIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BeliecTBa KIeTKU — OeNKH.
JlaGopatopHnast pabota «OOHapyxeHue
0€JIKOB C IOMOIIBIO0 KAUECTBEHHBIX PEAKIIUI»
CsoiicTBa, knaccudukanus U GyHKIUN
0enkoB

0.5

10

OpFaHquCKHe BEIIECTBA KICTKHU —
YIJI€BOAbL




11

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KIICTKHW — JIMIINABI

Hyxkneunossie kucnorsl. JIHK u PHK.
Jlaboparopuas padota «Vccienoanue

12 HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 05
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pynknuu ATO. JIpyrue
nykieosuarpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl rTeHOMUKH,

TPAHCKPUITOMHKH, IPOTEOMHUKHI

15 MeTobl CTPYKTYpHOI OHOIOTHH

16 Tune! knetok. [Ipokapuornyeckas kieTka
CrtpoeHnue 3yKapruOoTHYECKON KIIETKH.

17 [IpakTnueckas padbora «M3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.

19 ITpakTruueckas padora «M3ydeHne NBUKEHUS 0.5
LUTOIUIa3Mbl B PACTUTENIBHBIX KJIETKAX»

[TosryaBTOHOMHBIE OpraHOU bl KJIETKU:

20 MUTOXOHIpUH, IaacTu bl JlabopaTopHas 05
pabota «MccrenoBanue niaa3mMoian3a u '
JIeTIIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX»

21 HememOpanHble opraHOUIbI KJIETKH

22 Crpoenuie u GyHKUIUH s11pa
CpaBHuTENbHAsA XapaKTEPUCTHKA KIETOK

23 sykapuoT. JlJaboparopHas padota «3ydeHnne 0.5
CTPOEHMS KJIIETOK Pa3IMUHBIX OPTaHU3MOB»

24 AcCUMWISIIIMS U TUCCUMMJIISALIUS — JBE

CTOpOHBI MeTabonmm3Ma. Turbel oOMeHa




BemiectB. Jlaboparopuas pabora «3ydenne
KaTaJIUTUYECKOW aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMIJIa3bl WM KaTaaa3bl)»

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas

25 pabota «M3y4yeHnue pepMEeHTaTUBHOTO 0.5
pacilerieHust epoKcua BoIopoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB

28 doTocuHTE3
XemocuHnres. JlaboparopHas paboTa

29 «CpaBHeHue mpoleccoB PoToCHHTE3a U 0.5
XEMOCHHTE32a
AnaspoOHble opranu3msl. Bunel 6posxeHus.

30 JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31 AspoOHbBIE OPraHU3MBbl. JTaIb
SHEPreTHYecKoro ooMeHa
DHeprusg MeMOpPaHHOTO rpaJIue€HTa MPOTOHOB.

32 Cunte3 AT®: pabora nporonHoit ATO-
CHHTA3bl

33 Peakuuu MaTpu4HOro cUHTE3a

34 Tpanckpunuus — mMarpuunslidl cuHTe3 PHK

35 Tpancnauus u e€ 3ranbl

36 KomupoBanue amuHOKHCIOT. Postb pubocom
B OMocHHTe3e OerKa

37 Opraan3anys TeHOMa y IPOKaproT U

9YKapuoOT




MonekyJiapHble MEXaHU3MbI SKCIIPECCUU

38 T€HOB y 9YKapHOT
Bupycbl — BHEKIETOUHBIEC ()OPMBI KUZHH U

39 oOnuraTHeie apa3uThl. [IpakTuueckas 0.5
pabota «Cozanre MoJIeIIu BUPYCay»

40 Bupycuble 3a060s1eBaHus YeI0BEKa,
KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B OMOJI0rUMH U MEIUIIUHE

42 JKu3HeHHEBIN HUKI KIIETKHA

43 Martpuunsiii cuates JJHK
Xpomocomsl. JlTaboparoprast pabota

44 «3yueHne XxpoMOCOM Ha FTOTOBBIX 0.5
MUKpOTIpEriapaTax»

45 JleneHue KICTKH — MHTO3
Tunel knetok. Kapruokunes 1 IUTOKUHES.

46 JlaGopatopHnas paborta «Habnronenue Mutosa 05
B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha '
TOTOBBIX MHKpPOIIpernapaTax)»

47 Peryssiius »KM3HEHHOT O IIUKJIA KIIETOK

48 OpranusM Kak eIMHOE LEN0e

49 Tkanu pactenuit. JlaboparopHas padora 05
«M3ydyenue TkaHen pacCTCHUN» '
TkaHW )KHBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHas pabora «3ydeHue TkaHen 0.5
KUBOTHBIX)
Opransl. Cucremsr opranos. JlaboparopHas

51 pabota «/3ydeHne opraHOB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB




53

JIBr>KEeHHE OpPraHu3MOB

54 [Tutanue opranu3MoB 1
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4elioBeKa
56 JIpIXxaHue OpraHu3MoB 1
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJIoBeKa
58 TpancnopT BemIeCcTB y OpraHu3MOB 1
59 KpoBeHocHas crcTtemMa M03BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa
60 Brigenenue y opranu3smMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMmyHHas cucteMa yenoBeka 1
63 PaznpaxxuMocCTh U peryisnus y OpraHu3MOB 1
64 I'yMopanbpHas perymsius 1 SHIOKpUHHAS 1
crcTeMa KUBOTHBIX U YeJloBeKa
65 ®opMbI pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pa3zMHOXkEHUE
67 Meiio3 1
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlaGoparopHas paboTa 1 05
«M3ydeHune cTpoeHws MOJIOBBIX KIETOK Ha '
TOTOBBIX MHUKpPOIpErapaTax»
69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3
70 3akiajika OpraHOB U TKaHEU U3 1
3apO/IBIIIEBbIX JIUCTKOB
71 Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas 1 05

pabota «BblsiBIeHNE TPU3HAKOB CXOCTBA




3apOI[BIHI€I>'I IIO3BOHOYHBIX XXUBOTHBIX)»

PazmHoOxeHue 1 pa3BUTHE PACTCHUM.

72 JlaGopatopHnas pabota «CTpoeHHEe OpraHoB 1 0.5
Pa3MHOXKEHHUS BBICIIMX PACTCHUI

73 HcTopus cTaHOBJIEHUS U Pa3BUTHUSI FEHETUKU 1
KaK HayKH
OCHOBHbBIE TIOHSTHS U CUMBOJIBI T€HETUKH.

74 Jlaboparopnas pabota «JIpo3oduia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICA0BAHUID)
3aKOHOMEPHOCTH HaCJIEI0OBAaHHSI TPH3HAKOB.
MoHOorubpuIHOE CKpPEIIUBAHHE.

75 [IpakTuyeckas padora "U3ydenue 1 0.5
pe3yJIbTaTOB MOHOIMOPUHOTO CKPELIMBAHUS
y Ipo3oduisr”

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEUIMBaHUS

77 Ananusupyromee ckpemuBanue. Hernonnoe 1
JOMUHHUPOBaHNE
JurnbpunHoe ckpeuuBanue. [Ipaktuueckas

78 pabota «M3yuyeHue pe3ynpTaToB 1 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(PHIIBD»

79 [{uTonornyeckre OCHOBBI AUTHOPHITHOTO 1
CKpEUIHBAaHUS

80 CueneHHoOe HacleA0BaHNE IPU3HAKOB 1

81 XpOMOCOMHasl TEOPUSI HACJIEACTBEHHOCTU 1

82 I'eneTnka mosa 1

83 I'enoTun kak meIoCTHas CUCTEMA 1

84 I'eHeTn4ecknii KOHTPOJIb PaA3BUTHS 1

paCTeHI/II\/'I, JKUBOTHBIX U YCJIIOBCKA




85

N3MeHunBOCTh NMpU3HAKOB. Buabl
H3MEHYNUBOCTH

86

87

88

89

MonudukarnronHas "3MEHYUBOCTh

BapuanuoHHblii psi U BapualdoHHAs
kpuBas. JlaboparopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON U3MEHUUBOCTH.
ITocTpoeHne BapualMOHHOTO Psifa U
BAPUALIMOHHON KPUBON

I'enoTHnIMUeckass H3MEHYHNBOCTb.
KoMOnHaThBHAsI N3MEHYHMBOCTE
MyTannoHHas U3MEHUYUBOCTb. [IpakTueckas

pabota «MyTtauuu y n1po3oduisl (Ha
TOTOBBIX MHUKpPOIpEnapaTax)»

0.5

0.5

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOTO IIpoIiecca.
OnureHeTuKa U SIUT€HOMHKA

I'enetnka yenoseka. [IpakTuueckas padbora
«CocTaBIeHUE U aHAIN3 POJOCIOBHOI

MeTtoasl METUIIMHCKON T€HETUKH

0.5

93

94

95

3HayeHne MEIUIIMHCKON T€HETUKH B
npenoerameHHM " JICYCHHUHU T'CHCTUYCCKUX
3a00/1€eBaHMIl YeI0BEKA

OCHOBHBIE MOHATHUS CEJIEKIHH.
JlaGopatopHnas pabora «3yueHue copTo
KYJIbTYPHBIX PACTEHHH U IOPOJT JOMAITHUX
KUBOTHBIX»

MeTob! ceneKIIMOHHOM paboThI.
JlaGopatopHnas pabora «3yueHne MeTo10B
CEJICKLIUU PACTCHUIN»

0.5

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTCHUN U




*uBOTHBIX. [IpakTnyeckas pabora
«ITpuBHBKa pacTeHuUD»

CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE

97 1
TCHETUUYECKUX PECYPCOB
bruotexHonorus Kak Hayka u OTpaciib

98 npou3BojicTBa. [IpakTueckas pabora 1 0.5
«M3yueHne 00bEKTOB OMOTEXHOIOTHI

99 OCHOBHbBIC HAIIPABIICHHS] CHHTCTUYCCKON 1
ouonoruu

100 XpoMOCOMHasI U TeHHAS MH)KEHEPUs

101 Menunuackue OMOTEXHOIOT I

102 Pe3epBHblii ypok. HOBT(ijHI/Ie, 0000meHue, 1
CUCTEMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxTudeckue fI[Sy'—ICHl/Iﬂ zﬁizonaTenLHue
padoThbI padoTbI pecypen
1 OpodmonionHast Teopust Y. JlappuHa 1
5 JIBMOKyIIIME CHIIBI 3BOJIFOIMU BUAOB 1O Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOP
4 dopMHUpOBaHNE CHHTETUYECKON TEOPUH 1
SBOJIIOLIUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIONUS U MAKPOIBOTIOIIHS
6 [Momynsius — >neMeHTapHas €IMHULIA 1
DBOJTIOIUHN
3aKOH T€HETUYECKOro paBHoBecHus JIK.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE U3MEHYUBOCTH Y '
0co0el OJTHOTO BUIaY»
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN 1
9 DddexT ocHoBarens. I ekt OyTHUIOYHOTO 1
TOPJIBIIITKA
10 Murpauyu. M3000uu nomyJIsiuin: 1
reorpaduyeckas, Ononormueckas
11 EctecTtBeHHbIl 0TOOp — HanpaBIISIOLINI 1
(hakTop IBONIOIHH
12 [TonoBoii oTO60Op 1




13

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpOdBOJrOIHH. JlaboparopHas
pabora «3yueHue apoMopdo30B 1
UAMOAIaNTAN Y PACTCHUI U JKUBOTHBIX)

0.5

14

15

[Tpumepbl IPUCTIOCOOICHHH Y OPTraHU3MOB:
Mopdonorudeckue, GU3NOIOTHYECKHUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlabGopaTopHas padora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIECO00Pa3HOCTh

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BHI0B
0 MOP(OJIOTUIECKOMY KPUTEPHUIO

0.5

0.5

16

17

18

CrpykTtypa BHz1a
Bunoobpa3oBanue kak pe3ysbTaT
MHUKPO3BOJIIOLUN

CBs3b MHKPO3BOJIIOIWHU U SITUACMHUOJIOTUH

19

20

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOABI U3YYCHHA 3BOJIFOIIUN
Enoreorpa(I)quCKHe MCTOIbI U3YUYCHU
9BOJJIOINH

21

OMOpPHOIOrHYecKHe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METOIBI U3YUCHUS
HBOJIIOLIH

22

23

MoneKkyIapHO-TEHETUUECKHUE,
OMOXMMHUUYECKHE I MATEMAaTHIECKHUE METO IbI
W3YyUYEHHUS SBOJIOIUN

OO1mue 3aKOHOMEPHOCTH 3BOJIIOLUH

24

AnantuBHas paauanug. HepaBHoMepHOCTH
TEMIIOB 3BOJIOIINN




HaquLIe TUIIOTE3bI MPOUCXOKACHU A JKU3HU

25
Ha 3emuie
26 JloHay4HbIE MIPEICTABICHUS O 3apOXKIACHUU
KU3HU
97 OCHOBHBIE 3TaIbl HEOPraHUYECKON
HBOJIIOLIMU
28 ['unotessl 3apOXKACHUS )KU3HU
WcTopus 3emMau 1 MeTO/IBI €€ N3yUEeHHUS.
29 Jlabopatopnas pabora «3yuenue u 05
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPEBHUX
OpPTaHHU3MOB»
30 HavanpHble sTanbl opraHnuecKoi 3BOIIOLUN
31 DBOIIOLUS 3YKAPUOT
OcHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO
39 mupa. [Ipaktuueckas padora «M3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHHI Pa3HBIX '
OTIETIOBY»
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
Mupa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 pabota «M3yyeHne ocoOEHHOCTEN CTPOECHUS 0.5
MTO3BOHOYHBIX KUBOTHBIX)
35 PazButune xu3HM Ha 3eMIie Mo Ipam 1
nepruoiamMm
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI IPOIIIIOTO
37 CoBpeMeHHBIH KOTOTUYECKHI KPU3HC, €r0
0COOEHHOCTH
38 CoBpeMeHHasl cHCTeMa OPTraHUYECKOTO




IIPOILTIOrO

OCHOBHBIE CHCTEMAaTHYECKHE T'PYIIIIbL

39
OpPTraHHU3MOB

40 AHTpPOMOJIOTHS — HayKa O YeJIOBEKE

a1 Pa3BuTue npencraBieHuii 0 TPOUCXOKICHUU
yeJaoBeKa
Mecto denoBeka B CHCTEME OPraHUYECKOTO

42 mupa. JlaboparopHnas padora «3ydenue 05
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHHEM)

43 JIBUOKyIIHe CUiIbl aHTPOTIOTeHe3a

44 CooTHoIllIeHHE OMOJIOTHYECKHUX U
COIIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaeoreneTrKa M MajieOreHOMHKA

47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [IpakTnueckas pabota

48 «M3ydyeHne 3K0JI0rM4ecKuX aanTainn 0.5
YeJI0BEKay

49 MeXTUCIUTUTHHAPHBIC METO,TBI
AHTPOTIOJIOTUHI

50 3apokeHUE U pa3BUTHE IKOJIOTUN
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydyeHne MeTo10B IKOJIOTHYECKUX 0.5
HCCIIeTOBaHUI»

59 3HaueHne YKOJIOTHUECKUX 3HAHUH ISt
yeaoBeKa

53 Okonornyeckue pakTopsl

54 AbuoTtndeckue daxkTopbl. CBET Kak 0.5




sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BplisBIIeHHE TPUCTTOCOOICHU
OPTraHU3MOB K BIIUSTHHIO CBETa»

AbGuotnueckue pakropsl. Temmneparypa Kak
sKosioruueckuit gpaxrop. JlaboparopHas

55 . 1 0.5
pabota «BplIsiBI€HNE PUCTIOCOOICHUI
OpPraHU3MOB K BIIMSHHUIO TEMIIEpaTypbh»
Abunornueckue GpakTopsl. BnaxxHocTh Kak
56 sKkosiormueckuii pakrop. JlabopaTopHas 1 05
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»
o7 Cpensl 0OuTaHUs OPTaHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie GopMbI OpraHN3MOB 1
60 buotnueckue hakTopsl 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUISL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus
62 OKOJIOTMYECKHE XapaKTEPUCTUKH TOIYJIALNAN 1
OCHOBHBIE TIOKA3aTEH MOy JISIIUH:
63 YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAs U 1
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEeH MOIYJISINH:
64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTb, MUTPALUU
65 DKoJoTHYecKast CTPYKTypa MOIYJISIUN
66 JluHaMuKa MONYJISILMU U €€ perysuus
67 KpuBsie pocta 9ncIeHHOCTH MTOMYJISIHN. 1

KpI/IBBIG BbI’KMBaHU S




Dkonornyeckas Huma Bujaa. Jlaboparopuas

68 pabora «IIpucnocobneHus: cemMsiH pacTeHUI 0.5
K pacceyieHuIo»
69 Bun xak cucrema nomyssnuit
70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
KUBOTHBIX
71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3
72 DKocucTemMa Kak OTKpbITasi cucTeMa
73 KpyroBopoT BemiecTB ¥ MOTOK YHEPTUH B
IKOCHCTEME
74 OcHOBHBIE MTOKA3aTENN IKOCUCTEMBI
75 DKOJIOTUYECKUE MUPAMUIbI
76 N3meHeHus coo0IIecTB — CYKIIECCHH
77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCHCTEMBbl MOPEN U OKEaHOB
78 [TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTETEH, MyCThIHb
79 AHTpOIIOTEHHBIE YKOCUCTEMBI
80 VYp6oskocucremsl. [IpakTrueckas paboTta 05
«M3ydeHue u onucanue ypo0IKOCHCTEMBD '
3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX
81 B3aUMOJICMICTBUI OPTraHU3MOB B
HKOCHUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHAN
82 pa3HBIX TUTIOB Ha CyOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, MTOMYJISIIIHOHHOM 1
KOCHCTEMHOM YPOBHSIX
83 buocdepa — olbmeruianerapHas 060104Ka

3emin




84

Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI

86 KpyroBopoTs! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI
CyULIH

88 YcroitunBocTh OMOChHEpsI

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTpPONIOr€HHOE BO3JEHCTBHE HA
pPacCTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupoab!

03 OCHOBHbBIE TIPUHIIMITBI YCTOHYHUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHO€ TPUPOIONIOIB30BAHNE

94 coXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emun

95 O6001menue mo reme « MUKPOIBOIIONHUSA U €€
pe3yabTaThDY

96 O6061mmenue o Teme « MakpoIBOTIOIUS U €€
pe3yabTaThD»

97 O6061menue no Teme «IIpoucxoxaenue u
pa3BUTHE KU3HU HA 3eMIIe»

98 O6061menue o teme «IIpoucxoxaenue
YeJI0BEeKa — aHTPOTIOTCHE3)»

99 O6o06meHne o TemMe «KOJIOTHsI — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U Cpeia

oOuTaHusI»




101 O06006111eH1E 10 TEME «DKOJIOTHS BUJIOB U 1
TOIYJISLIAI
102 O6o06menue no Teme «brocdepa — 1
riao0albHas DKOCUCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5




YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakmueii [Taceunnka B.B., AkiimonepHoe obmiectBo «M3garensctBo «IIpocBernenne»
METOAUYECKHUE MATEPHUAJIbBI J1Sd YUUTEJIA

. MULTIMEDIA - nognepxka Kypca «O0miast 0M010rus»;
. JlabopaTtopus KJIETKA; Meronnueckue matepuaibl: COOpHHUK HOPMAaTHUBHBIX
nokymeHToB. buonorus /Coct. 3./1. Inenpos, A. T,
Apxkanbes. - M.: llpoda, 2010
Cnmcok JuTeparypbl Il yYUTeJIs:
1 BaryeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bospoil cipaBoyHuUK 175
IIKOJILHUKOB U TIOCTYIAIOIINX B BY3bL. - M.: JIpoda, 2011
2 Bbonrosa U. B. COopHuk 3ama4 mo O6mieit 61oinoruu Jjist MOCTYMAKOLIUX B BY3bI. - M.:
«Onnkc 21Bex» «Mup u obpazoBanue», 20123 Kozosa T.A., Kyumenko B.C. buomnorus B
tabnuuax 6-11 kmaccel. CnpaBounoe nocodue. - M.: JIpoda, 2010
JlonoJIHUTE/ILHAS JIUTEPATYPA ISl YYUTeJIS:
1 Anacracosa JLII. Obmas 6uonorus. JJunaktuueckue matepuaisl. - M.: Bentana-I"pad,
2010.- 240c.
3 Npanosa T. B. COopHuk 3ananuit mo o01eii Ononoruu: mocodue st yuanuxcs
obmreobpasosar. yupexaenuii /T.B. Banona, I'. C. Kannnosa, A.H.Msrkosa. - M.:
IIpocsemenue, 2012
. Koznosa T.A. Konocos C.H. /lunaktuyeckre KapTOUKH-3aJaHHsI IO 00IIen
ouosoruu. - M.: U3narensckuii Jlom «I'enmxepy, 2012 - 96¢.
4 JIaboparopus '[EHETUKA; « JTabopaTopuss SJKOCHUCTEMBI;
HNurtepner-pecypcent: Caiitel B UHTEpHET:

5 www.bio.1september.ru - razera «buonorus» - npunoxeHue K «1 ceHTIOps»;
6 Www.bio.nature.ru - Hay4Hble HOBOCTH OUOJIOTHH;

7 www.edios.ru - D#oc - HeHTP JUCTAHIITHOHHOTO 00pa30BaHMUS;

8 www.km.ru/education - yueGHbIe MaTepHalibl i CIIOBapH Ha caiite «Kupuit u
Medouii

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
Anpeca caittoB B MTHTEPHETE

www.bio.1september.ru - razera «buosorus» - mpuaokeHue K «1 CeHTIOps»
www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHU

WwWW.edi0S.ru - DiI0C - HEeHTP TUCTaHIIMOHHOTO 00pa30BaHHUsI

www.km.ru/education - YueOHble MaTepHaibl U clioBapu Ha caiite « Kupunt u

Medomuii» http://school-collection.edu.ru Exnnas komtekius nuppoBbix 00pa3oBaTeIbHBIX
pecypcos. http://window.edu.ru/ Equaoe okHO moctyna k 00pa3oBaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
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http://school-collection.edu.ru/
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