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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yue6HOMY mipeamety "bromorus” (nanee - Onomorus) Ha ypoBHE CpeIHET0 00IIero
obOpazoBanms pa3padorana Ha ocHOBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273 -d3 «O6 06pazoBaHmm
B Poccwmiickoit @enepanuny, @PI'OC COO, Konnenuuu npenoaaBanus yaeOHOTo peamera «buonorus» u
OCHOBHBIX TIOJIO’KEHHH (enepanbHoi pabodeld TporpaMMbl BOCTIUTAHHS.

VYuebubiii mpeamet «bruonorus» yrnyonénnoro yposHs uzydenus (10-11 knaccel) sSBisieTcs OXHUM
M3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EctecTBeHHO-HayuHble mpeAMeThl». COriaacHO MOJOXKEHUSIM
OI'OC COO mpodunbHble ydeOHBIE NpPEAMETHl, H3ydacMble Ha YIrIIyOIEHHOM YpPOBHE, SIBISIOTCS
criocoboM auddepennmanuy 00ydeHUsT Ha YPOBHE CPEIAHEr0 OOLIEro o0pa3oBaHUS W TPU3BAHBI
o0ecrevnTh  NPEEMCTBEHHOCTh  MEXKAY  OCHOBHBIM  OOIIMM, CPEIHHUM  OOIIUM,  CPEIHUM
npohecCHOHANBHBIM U BBICIIUM 00pa3oBaHHeM. B TO ke BpeMsl KaKIbId U3 3TUX y4eOHBIX MPEIMETOB
JIOJDKeH OBITh OPHUEHTHPOBAaH Ha TPUOPUTETHOE pEIIeHHe OO0pa30BaTENbHBIX, BOCHUTATEIBHBIX W
pa3BUBAIONINX 337a4, CBA3aHHBIX C MPOQOPHEHTAIMEH 00yJarONINXCsd U CTUMYIHPOBaHHUEM WHTepeca K
KOHKPETHOM 00JIaCTH HaydYHOTO 3HAHUSA, CBI3aHHOTO ¢ OMOJIOTHEH, METUITMHOHN, SKOJIOTHEH, TICHXOJIOTHEH,
CIIOPTOM WJTH BOSHHBIM JIEJIOM.

[Iporpamma no yuebroMy mipenmety "buonorus" qaét mpeacTaBieHUe O IENU U 3a/1a4aX U3Y9IeHUs
ydeOHoro mpeamera «buoyiorus» Ha yriayOJIEHHOM YpPOBHE, OIpENeNsIeT 00sM3aTelibHOEC (MHBAPHUAHTHOR)
MpeMETHOE COJIEPKAHUE, €r0 CTPYKTYpUPOBAHUE IO pa3liesiaM U TeMaM, paclpelieieHHe O KJlaccaM,
PEKOMEHIyeT TMOCIIeIOBATEIFHOCT, HM3Y4eHHMsl y4eOHOro Mmarepuana C y4€ToM MEXKIPEIMETHBIX M
BHYTPUIPEIMETHBIX CBSI3€H, JOTMKHA y4eOHOTO Tmpoliecca, BO3PACTHRIX 0COOEHHOCTEH oOydwaromuxcs. B
mnmporpaMme 110 OHOJIOTHH peajIn30BaH MPUHOHUII NPECMCTBECHHOCTU C U3YYCHUCM 6I/IOJIOFI/II/I Ha YpPOBHC
OCHOBHOTO 00I1Iero 0o0pa3oBaHus, Oyarogapst YeMy MpOCMaTPUBAETCS] HAPABIEHHOCTh Ha MOCIEAYIOIIEe
pa3BuTHE OHMOJOTMYECKWX 3HAHWH, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHSI, YKOIIOTUIECKOTO MBIIIUICHUS, PEACTABICHUN O 3I0pOBOM 00pa3e KU3HH, Ha BOCITUTAHHE
OepeXHOT0 OTHOIICHHS K OKpYXKarollel MPUPOIHOH cpere. B mporpaMMe 1mo OHOJIOTHH TaKKe TOKa3aHbI
BO3MOXXHOCTHU y4eOHOro npeamera «buosorus» B peanuzanuu tpedoBanniit @I'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, METAIlPEeIMETHBIM U TIPEIMETHBIM pe3yiibTaraM OOydeHHUs U B (POPMHPOBAHMHA OCHOBHBIX
BUJIOB  y4eOHO-TIO3HABATEIILHON  JESATEIBHOCTH  OOYYAaIOMIMXCS 10  OCBOSHUIO  COJEP)KaHUS
OHMOJIOrMUECKOro 00pa3oBaHus Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl.

YueOublii npeamer «buosorus» Ha ypOBHE CpeIHEro oOIero oOpa3oBaHHs —3aBepIIaeT
Ouosornveckoe OOpa3oBaHWE B WIKOJIE M OPUCHTHUPOBAH HA paclIMpeHUEe W YIiIyOJieHHe 3HaHWU
o0yJaromuxcsi 0 KHBOM TPUPOJIE, OCHOBAX MOJIEKYJSIPHOH W KIETOYHOW OMOJOrHU, SMOPHOIIOTHH H
OHOJIOTHH pa3BuUTUA, TCHCTUKHA, CCIICKINHU, 6I/IOTCXHOJ'IOI‘I/II/I, 9BOJIIOHMOHHOI'O YYC€HUSA U SKOJIOTUH.

Uzyuenne yuebHOro mnpemmera «buonorus» Ha yriryOJIeHHOM YypOBHE OpPHEHTHUPOBAHO Ha
MOJITOTOBKY OOYyYaroIMUXCsl K TOCIEAYIOIEMY TONY4YeHHI0 OMOJOrHYecKoro oOpa3oBaHHs B By3ax H
OpraHu3alMAX CpeIHero NpoQeccHoHAILHOrO oOpa3oBaHus. OCHOBY €ro COAEp)KaHHS COCTaBIIET
cucteMa OMOJIOTMUECKUX 3HAHHWH, IOJyYEHHBIX IPH H3YYEHHUH OOYYaIOUIMMHUCS COOTBETCTBYIOLIMX
CHCTEMAaTHYECKUX Pa3/esioB OMOJIOTHU Ha YPOBHE OCHOBHOTO obmiero obpasosanust, B 10-11 kmaccax 3tu
3HaHUS TOJY4YaloT pa3BuTHe. Tak, pacIIMpeHbl M YriyOJieHbl OMONOTHYECKHWE 3HAHMS O PACTEHUSX,
JKUBOTHBIX, Ipru0ax, OaKTepusaX, OpraHu3Me 4eJ0BeKa, OOIINX 3aKOHOMEPHOCTAX JKU3HHU, JONOJTHUTENHEHO
BKJIIOUEHBI OMOJIOTMUECKHE CBEACHHUS TPHUKIAJHOTO M TOMCKOBOIO XapakTepa, KOTOpbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI JIJIS MOCIEAYIONIero Beioopa mpodeccuu. Bo3MokHa Takke HHTETparust
OMOJIOTHYECKHUX 3HAHUM C COOTBCTCTBYIOIIMMU 3HAHUAMMU, ITOJTYUYCHHBIMU OGy‘IaIOIlII/IMI/ICH IIpU N3YUCHUHN
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CrpykTypa mporpamMmsl 1o ydeOHoMy mpeamMery "buosorus" oTpakaeT CHCTEMHOYPOBHEBBIA U
SBOJIIONIMOHHBIN  MOAXONBI K M3ydeHHIo Owuonormu. CormacHO WM, H3y4alOTCS CBOWCTBA W



3aKOHOMEPHOCTH, XapaKTEepHbIE [UIS JKUBBIX CHCTEM pa3HOTO YPOBHS OpPTaHH3AlWH, 3BONIOIHH
OpraHUYEeCKOTO MHpa Ha 3emiie, COXpaHeHHUs OMOJIOTMIeCKOoro pa3HooOpas3us mianeTsl. Tak, B 10 kimacce
W3y4YarOTCsS OCHOBBI MOJICKYJSIPHOW W KJIETOYHOM OHOJNOTHH, SMOPHOJIIOTUM W OHOJIOTUH Pa3BUTHS,
TEHETHKH W CeJeKINH, OWOTEeXHOJIOTMH ¥ CHHTETHYECKON OWONOTHH, aKTyalln3UpYyIOTCS 3HaHUS
oOydatonuxcs 1Mo OOTaHWKE, 300JIOTHH, aHATOMHH, (U3NOIOTHH uenoBeka. B 11 kmacce m3ywarorcs
HBOJIOLIMOHHOE YYE€HHE, OCHOBHI 3KOJIOTHH U yueHue 0 Onocdepe.

Y4eOHbiii ipeaMeT «buosorusy npu3BaH 00ECICYUTh OCBOCHUE O0YJAIOIIUMUCS OMOJIOTUYECKHIX
TEOpUH U 3aKOHOB, UJICH, IPUHITUIIOB M TPABUJI, JISKAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, 3HAHUH O CTPOSHUHM, MHOI0OOpa3uu U OCOOCHHOCTSAX KIICTKU, OpraHW3Ma, MOIYJIAIUH,
OMOIIeHO3a, DKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKCHUSX, COBPEMEHHBIX HCCJICIOBAHHSIX B
OMOJIOTHY, TPUKIAJHBIX acleKTax OWOJOTHMYCCKUX 3HAaHWHU. JIJis pa3BUTHA M TOAJCpXKAHHUS WHTEpeca
oOydaromuxcs K OHOJOTMH Hapsjy CO 3HAYMTEIBHBIM O0BEMOM TEOPETHUSCKOrO Marepuaia B
CONIEp)KaHUM TPOTPaMMBI IO OHOJOTHH MTPEAyCMOTPEHO 3HAKOMCTBO C HWCTOPHEH CTaHOBJICHHUS W
pa3BUTHUS TOW WIM WHOW 00JIaCTH OMOJIOTHH, BKIIAJIOM OTEYECTBEHHBIX U 3apYOEIKHBIX YUEHBIX B pEIICHHE
BaXHEHIITNX OMOJIOTHUECKUX U IKOJIOTHIECKHUX TTPOOIIEM.

Lenp wu3yueHmss ydeOHOTO mpenMera «buonorus» Ha yriayOJIEHHOM YypOBHE - OBIAJCHHC
00yJaloNMMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3aIiy KUBBIX CHCTEM Pa3HOTO paHTa
1 iproOpeTeHrne YMEHUH HCITONIb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUH WHTEpECa K ONpeaesIEHHON 001acTn
npodecCHOHANBLHON JEATENFHOCTH, CBSI3aHHOM ¢ OHMOJIOTHEH, MM K BHIOOPY Y4eOHOTO 3aBeleHMs IS
MPOIOJDKEHUS] OMOIOTUYECKOTo 00pa30BaHHsI.

HocTtmwxenne nenu u3ydeHus: ydeOHoro mpenamera «buomorus» Ha yriyOiaEHHOM YpOBHE
o0ecreyrBaeTCsl pelIeHUEM CISAYIOUINX 3a/1a4:

OCBOCHHUE 00YYAIOIIUMUCS CUCTEMbI OMOJIOTMYSCKUX 3HAHUM: 00 OCHOBHBIX
6HOJ’IOFI/I‘ICCKI/IX TCOpHUAX, KOHICTINUAX, TUIIOTEC3aX, 3aKOoHaXx, 3aKOHOMCPHOCTAX W  IIpaBUJIax,
COCTaBIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHWH, MHOr000pasuu W
O0COOCHHOCTSIX OMOJIOTHYECKUX CHUCTEM (KJIETKA, OPTaHU3M, MOMYJISIHNS, BHI, OHOTeoneH03, ornocdepa); o
BBIJIAIONUXCS OTKPHITHAX F COBPEMEHHBIX UCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaroMMXCs C METOJaMHU TO3HAHUS JKUBOW TPUPOIBI: HCCIEN0BATEILCKUMHU
METOJIaMH OHMOJOTHYECKUX HayK (MOJEKYJISPHON W KJIETOYHOW OHMOJIOTHH, SMOPUOIIOTUH W OHOIOTHH
pa3BUTHUS, TEHETUKA W CEJEKIWH, OMOTEXHOJNOTMH W CHHTETHYECKOW OWOJNOTHUH, TajIeOHTOIOTHH,
9KOJIOTHH); METOJIAMH CaMOCTOSITEITLHOTO TIPOBECHHUS OMOJIOTMYECKHUX MCCIIEJOBAaHUN B TaOOPaTOPHH U B
npupojie (HaboaeHue, U3MEpEHHeE, SKCIIEPUMEHT, MOJISIMPOBAHNE);

OBJIAJICHHE OOYYAIOIIMMHUCS YMECHHUSMHU: CAMOCTOSTCIBHO HAXOAWTh, aHAIM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OPMAIIMIO; TI0Jb30BAThCs OWOJIOTUYECKOH TEPMUHOJIOTHEH U
CHMBOHHKOﬁ; YCTaHaBJIMBATL CBA3b MCXKIAY pPa3BUTUEM 6I/IOJ'IOFI/II/I 1 COIMAJIbHO-3KOHOMHWYECKHUMU H
9KOJIOTHUECKUMH TPOOJIeMaMH 4YeJOBEYeCTBa; OIEHHWBATh TIOCIEACTBUSI CBOCH JEATENHOCTH TIO
OTHOINICHUIO K OKPYXKAaIolIel MPUPOJHOHN cpene, cOOCTBEHHOMY 3I0POBBIO M 3J0POBBIO OKPYKAIOIIMX
moJelt; 00OCHOBBIBaTH M COONIOAATH Mepbl MPOPHUIAKTHKA WHQEKIIMOHHBIX 3a00JeBaHHUN, IpaBUIiIa
MOBEJICHUS B TIPHPOJIE U o0ecTieueHus: 0€30MaCHOCTH COOCTBEHHO KU3HEIEATSIILHOCTH B YPE3BBIYAMHBIX
CUTYaIUsIX MPUPOAHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepPH30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITUS
B 001aCTH OHOJIOTHUH;

pa3BUTHE Y OOYYarOIIMXCS WHTEIUICKTYaldbHBIX W TBOPYECKHX CIIOCOOHOCTEW B TIpoIlecce
3HaKOMCTBA C BbIAAIOIMUMUCA OTKPBITUAMU U COBPEMEHHBIMHA UCCIICJOBAHUAMU B 6I/IOJ'IOI‘I/II/I, peuiaeMbIMU
el mpobiieMaMH, METOJOJIOTHE OHOJIOTHYECKOTO HCCIEeIOBAHUS, IMPOBEACHUS SKCIEPUMEHTAIBHBIX
UCCIIeIOBaHNH, pellieHUs1 OMOJIOTHYECKHX 3a]1a4, MOJICIIMPOBAHHS OMOJIOTHYECKIX OOBEKTOB U IPOIIECCOB;

BOCITUTaHUE Yy 06yqa}01111/1xc;1 HOEHHOCTHOI'O OTHOIICHHUA K JKUBOU npupoace B ILECJIOM H K
OTJEeNBHBIM €€ O0beKTaM M SIBICHUSM; (OpPMUpPOBAHHE SKOJOTUYECKOW, T€HETUYECKOW TI'PaMOTHOCTH,
o011e# KyIbTypbl MOBEACHUS B IPUPOJIE; HHTErPAIIUH €CTECTBEHHO-HAYYHBIX 3HAHUI;

MprOOpeTeHHe OOYYaIONUMUCS KOMIIETEHTHOCTH B PAlMOHAIBLHOM  IPHPOJIOTIOIH30BAHUN
(coOmroieHne TpaBwWIl MOBEACHHUS B TPUPOJE, OXPaHBI BUAOB, SKOCUCTEM, OMOC]ephl), COXpaHCHHUU
COOCTBEHHOTO 3JIOpPOBbS W 3[I0POBbS OKPYXKAIOUIMX JroAeH (coOmromeHuss Mep NpOoQHIaKTHKH
3a00JieBaHUH, 0OECTIeUCHIE OE30MTACHOCTH KHU3HEIEATSIILHOCTH B YPE3BBIYAMHBIX CUTYAIUSIX TPUPOTHOTO



U TEXHOI€HHOI'O XapakTepa) HA OCHOBE MCIIOJIb30BAHUS OHOJOTMUYECKUX 3HAHUH M YMEHUI B
IMOBCEHEBHOM KU3HM,

CO3JlaHME YCJIOBUIl U1 OCO3HAHHOT'O BbIOOpa 00yUarOIUMUCS UHAUBUIYAILHOH 00pa30BaTeIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOLIEH  MOCIEAYIOIIEMY HPO(QECCHOHAIBHOMY  CaMOOINpPENENCHHIO, B
COOTBETCTBHUHU C HHAMBUIYAJIbHBIMU HHTEPECAMHU U OTPEOHOCTSAMH PETHOHA.

OOmee 9mcI0 9acoB, OTBENCHHBIX Ha W3ydeHHE OHMOJOTHH Ha YIIyOJIEHHOM YPOBHE CPEIHETO
obmiero oopazoBanusi, coctaiseT 204 gaca: B 10 kmacce - 102 gaca (3 gaca B Hezpenio), B 11 kmacce - 102
Jaca (3 yaca B HEJIeNI0).

Ot0op opraHM3aMOHHBIX (GOPM, METOJOB M CPEACTB OOyuUeHHsS OHMOJIOTHH OCYILECTBISIETCS C
yu€TOM Ccrienu(pHUKH ero COJEpKaHUs U HAIPAaBICHHOCTH Ha MPOAOIDKEHNE ONOIOrHYECKOro 00pa3oBaHus

B OpraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIET0 00pa3oBaHUsl.

OO0s13aTeNnbHBIM YCIIOBHEM IPH OOYYeHHH OWOJOTHH Ha YIIIyOJNEHHOM YpOBHE SBISETCS IPOBEICHUE
nabopaTopHBIX M MpakTHueckux pabor. Tarke ydacTne oOydalomMXCs B BBIIOJHEHHU MPOEKTHBIX U
y4eOHO-HCCIIeIOBAaTENbCKUX paboT, TEMAaTHKA KOTOPBIX OINPEAEIACTCS YIUTEIeM Ha OCHOBE MMEIOLIUXCS
MaTepUaIbHO-TEXHUIECKUX pecypcos u MECTHBIX HPUPOIHBIX YCIIOBHH



COIJEPKAHUE OBYUEHUSA

10 KJIACC

CopeprkaHne TPOTpPamMMBbl, BBIACIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY TOCYAAPCTBEHHON HTOTOBOM
arrectaruu (I'HA).

Tema 1. buosiorns kak Hayka

CoBpemenHasi Ononorusi - KOMIDIEKCHasl Hayka. Kparkas ucropus passutus Ouonoruu. brnomorndeckue
HAyKH W wu3y4daemble wMH Tpobnembl. DyHnaMeHTanbHBIC, TPUKIANHBIE W IIOMCKOBBIE HAyJHBIE
UCCJIC/IOBAHNUS B OMOJIOTHU.

3HaueHue OMoJOrHK B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU kapTuHb Mupa. [Ipodeccun,
CBs3aHHBIE C Owonorueil. 3HaueHHe OWONOTHM B TPAKTHYECKOH NEATEIHHOCTH YellOBEKa: MEIHIINHE,
CEJIbCKOM XO3SIICTBE, MPOMBIIUIEHHOCTH, OXPAaHE PUPO/IBL.

JdeMoHcTpanuu

IToptpetsr: Apucrotens, Teodpact, K. Jlunaneit, XK. b. Jlamapk, Y. Hapeun, Y. I'apseit, . Mennens, B. U.
Bepuanckwuii, U. I1. I1asnos, U. 1. Meunukos, H. U. BaBunos, H. B. Tumodees- Pecosckwuit, . Yortcon,
®. Kpuxk, . K. benses.

Tabmutis! 1 cxembl: «CBSI3b OMOJIOTHH C IPYTUME HayKamuy», «CrucTemMa OHOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cuCTeMbI M UX H3yYeHHE

JKuBbIe cuCTeMBbI Kak MpeaMeT u3ydeHus Ouosoruu. CBOWCTBA KUBBIX CUCTEM: CIIMHCTBO XUMHUYECKOTO
COCTaBa, IHUCKPETHOCTh M IIEJIOCTHOCTh, CIIOXKHOCTh M YIOPSIIOYCHHOCTh CTPYKTYpPBI, OTKPBITOCTD,
caMOOpTraHHu3aIlysl, CAMOBOCIIPOU3BEICHIE, PAa3IPAKUMOCTh, HI3MEHINBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aliy )KUBBIX CUCTEM: MOJIEKYJISIPHBIH, KJIETOYHBIA, TKAHEBBIN,
OpPTaHW3MEHHBIH, TOMYJSIIIHOHHO-BUIOBOH, SKOCHUCTEMHBIH (OMOTeOoneHOTHIeCKni), OnochepHBbIi.
ITpoueccrl, mpoucxonsiiue B >KUBBIX cucTeMax. OCHOBHBIE NpU3HAKM XHUBOro. JKus3Hp kak ¢opma
CYILIECTBOBaHUS MaTepuu. Hayku, H3ydaromue KUBbIe CHCTEMBI Ha Pa3HBIX YPOBHSX OpraHU3aliy.

Wzydenne sxuBBIX cucTeM. Meronel Ouonmormveckod Hayku. HaOmiongenwe, wu3MepeHue,
AKCIIEPUMEHT, CHUCTEMaTu3auus, MeTaaHanu3. I[loHsATHE O 3aBUCUMOM M HE3aBUCHMON IEPEMEHHOI.
[InmannpoBanue 3xcriepumenta. [loctanoBka u npoBepka rumnote3. Hymnesas runoresa. [lonsTre BeIOOpKH
u e€ pocrtoBepHOCTh. Paz0poc B Ouonormueckmx AaHHbIX. OIGHKa JOCTOBEPHOCTH TOJTYYEHHBIX
pe3ynbTaToB. [IpuYrHbI HCKa)KeHUS pe3ysIbTaToB dKcIepuMenTa. [IoHsITHEe CTaTHCTHYECKOTo TecTa.

JdemMoHcTpanun

Tabmumpr 1 cxembl: «OCHOBHBIE TPU3HAKH >KU3HW», «bumonormdeckue cuctembn», «CBOWMCTBA
JKUBOM MaTepum», «YpOBHH OpTaHU3aLMU >KMBON HpupoAbD»y, «CTpoeHHe >KUBOTHOM KieTkn», «TkaHU
JKUBOTHBIX», «CHCTEMbI OPTaHOB YEJIOBEUECKOr0 OpraHm3May, «buoreorenosy, «buochepa», «Meroast
W3Y4YEHUS )KUBOH MPUPOABIY.

Ob6opynoBanue: JsabopaTopHOEe O000pyIOBaHME JJsl TPOBEICHHS HAOIIONEHWH, HW3MEpPEHHH,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «lcnonp3oBaHHEe PA3INYHBIX METOJOB NIPH U3YUEHHH KUBBIX CHCTEM).

Tema 3. buoJiorust KjeTkn

Knertka - crpykTypHO-QyHKIHMOHaTBHAS equHULA XKUBOTO. McTopust oTkpeiTHs KieTku. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. llnelinen, P. BupxoB). OcHOBHBIE TOJIOXKEHHUS
COBPEMEHHOU KJIIETOYHON TEOPUHU.

MeTo/161 MOJIEKYJIIPHON M KJIIETOYHOM OMOJIOTHH: MUKPOCKOIIHUSI, XpOMaTorpaQus,
aneKkTpodope3, METOoJI MEUYEHBIX aTtoMoB, JuddepeHnranbHoe NEeHTPUYTUpOBaHNE, KYJIbTHBHPOBAHUE
KJIETOK. M3yuenue ¢uxcuposannvix kiemox. JNEKTPOHHAS MHUKpockonus. Kongoxanvhas MUKpockonus.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

[optpertsr: P. I'yk, A. Jlesenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnuupl 1 cxembl: «CBETOBOW MHKPOCKOI», «DJEKTPOHHBIH MUKpOcKom», «lctopust pasButus
METOJI0B MUKPOCKOIIHU.

ObopynoBaHue: CBETOBOM MHKpPOCKOI, MHKpOIpEnapaTbl pPacTHTENBHBIX, JKHUBOTHBIX U
OaKTepHanbHBIX KIETOK.

IpakTnyeckas padora «l3ydueHue MeETONOB KJIETOYHOH Owoyiorun  (Xpomartorpadus,
anekTpodopes, nupdepeHnuanbaoe neHTpudyrupopanue, [11IP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKU



XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTpaMHUKpPO3JIEeMEHTH. Bojga u e€ ponb Kak
pacTBOpPUTENSl, peareHra, y4acTHe B CTPYKTYPUPOBAaHUM KJIETKH, TEIUIOperyysiuuu. MuHepaabHble
BEIIIECTBA KJIETKH, UX Ouosorudeckas poib. Pojib KAaTHOHOB U aHHMOHOB B KJIETKE.

Oprannyeckue BemiecTBa KieTku. buosormueckue nonumepsl. benkn. AMHHOKHCIOTHBIN cOcTaB
6enkoB. CTpyKTypbl 6emkoBOi MOneKyysl. [lepBudHas cTpykTypa Oenka, menTHIHAS CBA3b. BTopmuHas,
TpeTHyHas, 4YeTBepTW4Has CTpPyKTypel. Jlenatypamms. CpoiictBa OenkoB. Kiaccmbukanms O6enkos.
Buonoruueckue pyHKIuM 6enKoB. [IpuoHul.

VYrnesoapl. MoHocaxapuapl, OUCAaxXapUAbl, OJUrocaxapuibl M moiucaxapuasl. OOmUN MaH
CTpoeHus U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBOAOB. bruonornueckue GpyHKIUH yTI€BOIOB.

Jlumuaer. T'mapodunbHo-ruapodobHbie cBoiictBa. Knaccudukauus nunuaos. Tpuriaumnepums,
¢dochomunuapl, Bocku, crepousl. buonornueckue QyHknum aunuaoB. O0mue cBOHCTBa OMOTOTHUECKIX
MeMOpaH - TeKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHHIO, TIOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK 1 PHK. Crpoenne mykinenHoBbiX kucnotT. Hykmeoruasr. [Ipuaimm
komruieMeHTapHoctd. [Ipasmio Yapradda. Crpykrypa JHK - nBoitHas cnmpans. MecToHaxoxaeHue U
omnonormueckre ¢pyakmnn JJHK. Bunsr PHK. @ynknun PHK B kneTke.

Crpoenue monexynst AT®. Makpoaprudeckue cBsa3u B Monekyie AT®. buonormueckue GyHKINH
AT®. BoccTaHOBIEHHBIE TIEPEHOCUUKH, WX (DYHKIIUHU B KJIETKe. /Jpyeue Hykieozuompugpocgamor (HTD).
CexsennpoBanne JJHK. Memoow cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHast Ouomorus: OuoxuMuueckne U Ouodu3Myeckue WCCIENOBaHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJNEKYI. Modenupoganue cmpykmypvl u QyHKYui 6UOMONIEKYT U UX
Komnaexcos. Komnviomephwiii Ousaiin u opeaHuyeckuti Cunmes OUOMONEKY U UX HENPUPOOHIX AHATI0208.

JdemMoHcTpanun

Hoprpetsr: JI. Tlonunr, Jx. Yorcon, ®. Kpuxk, M. Yunkuuc, P. ®panknun, ®. Conrep, C.
IIpy3unep.

Huarpammbr:  «PacnpezneneHne XUMUYECKUX 31EMEHTOB B HEKUBOU MTPUPOACH,

«Pacnpenenenrne XUMHYECKHUX JIEMEHTOB B KHUBOI IPUPOIL».

Tabmuuer u cxemsl: «llepuoandeckas TabIMIa XUMUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJICKYJIbI
BOJBI», «BemecTBa B cocraBe opraHu3moB», «CTpoeHHe MOJEKyinbl Oenka», «CTpyKTypbl O€IKOBOMH
MOJIeKyJIb», «CTpoeHHEe MOJIEKYNl YIiIeBoAoB», «CTpoeHHe MOJIeKyNl JHUNuAoBy», «HyknenHoBbe
KHCIOTBDY, «CTpoeHre MoseKynsl ATOy.

O6opynoBaHue: XUMHUYeCKas IOCy1a U 000pyIOBaHHE.

JladopaTopHas padora «O0HapyKeHHE OSIKOB C TIOMOIIBI0 KAYECTBCHHBIX PEAKIIUN.

JlabopaTopHasi paGora «VcciemoBaHne HYKJIEMHOBBIX KHCJIOT, BBIICJICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u GyHKIMHT KJIETKH

Tumbl  KJIETOK: JyKapuoTHdeckas W mpokapuotudeckas. CTpyKTypHO-()YHKIIMOHAIbHbIC
00pa3oBaHMs KIETKH.

Crpoenne mnpokapuoTndeckoil kietku. Kierounas crtenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOEHUSI TeTepOTPOPHON M aBTOTPOPHON NPOKAPHOTHUYECKHX KIETOK. MecTo W posib MPOKapuoT B
OnorneHo3ax.

Crpoenne u (yHKIMOHHMpOBaHME SyKapHOTHUECKOW KieTku. [lnmasmarmueckass MemOpaHa
(nnazmanemma). CTpykTypa mjia3MaTtuueckoil MemOpaHbl. TpaHCIOPT BEUIECTB 4Yepe3 IJIa3MaTHUECKYIO
MeMOpaHy: maccuBHbIN (quddy3uss, obneruénHast muddysns), aKTUBHBINA (TIEPBHYHBI M BTOPUYHBIN
aKkTUBHBIA TpaHcnopt). [lomynponuiiaemocts MmeMOpansl. PaboTa HaTpuii-kammeBoro Hacoca. DHIOLUTO3!
MUHOIMTO3, (aronuTo3. Jk3o1uto3. Kierounas crenka. CTpykrypa W (YHKIHH KIETOYHOW CTEHKH
pacTtenuii, rpu0oB.

Hurormaszma. Ilutozoms. Ilutockemer. JIBmxkenwe mmroruia3Mbl. OpraHougsl — KJIETKH.
OmxaomMeMOpaHHBIE OpTaHOUIBI KIETKH: dHAoIIazMatudeckas cethb (DI1C), ammapat ["oibmKu, TH30COMBI,
ux crpoeHue u QpyHKIuU. B3anMocBA3b 0AHOMEMOPAaHHBIX OPraHOMIOB KJIETKH. CTpOEHHE TPaHyISIPHOTO
perukynyma. Mexanusm nanpaeienus deaxos ¢ IIIC. CunTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOUYHBIX
MeMOpaH. Inankuii  (arpanynasipHBIN)



SHOIUIa3MaTH4YeCKuil peTukynyM. CekperopHas (GyHKIus annaparta [oibmku. Mooupukayus 6enxkos 6
annapame [onvoorcu. Copmuposxa 6enxos 6 annapame [ oav0xcu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyonu pactutenbHbix kieTok. Kiterounsiii cok. Typrop.

[TomryaBTOHOMHBIE OPTAaHOMIBI KJIETKH: MUTOXOHIPHH, TUIACTUABL. [Ipoucxodcoenue MumoxoHoputi
u naacmuo. Cumouozenes (K.C. Mepeoswckosckuil, JI. Mapeynuc). CtpoeHne u GpyHKIINH MUTOXOHAPUN U
rractu. [lepBudHbIe, BTOpUYHBIE U CIIOKHBIE IIACTUAB (POTOCHHTE3UPYIOMINX 3YKAPHOT. XIIOPOTUIACTHI,
XPOMOIIIACTBI, JIEHKOTIIACTHI BBICHIUX PACTCHHH.

HememOpannsie opranouasl kietkd CtpoeHne u QyHKIUM HEMEMOpPaHHBIX OPraHOMIOB KIIETKH.
Pubocomer.  Ilpomescymounvie  Quramenmoi. MUKpoPHUIAMEHTBL. AKMUHOBbIE MUKPODUIAMEHMBL.
MeIlIeYHbIE KIETKH. AKMUHOGble KOMNOHEHMbL HeMblUeYHbIX Kiemok. Mukpotpyoouku. Kietounsii
uentp. CTpoeHue 1 JBKEHHE KTYTUKOB M peCHUYEK. MUKpOTpyOOUKH 1uTOmIa3Mel. Llentpuons. berku,
aAcCoyuUUpoBanHbvle ¢ MUKpoOQuUIaMenmamu u Mukpompyoouxamu. MomopHuie beaxu.

Anpo. OGomouka sipa, XpOMaTHH, KapuoIDIa3Ma, SAPBIIIKK, UX cTpoeHue U (yHKIuH. SnepHbrit
OenkoBbIif MaTpuke. [IpocTpaHCTBEHHOE pacTIONOKEHHEe XPOMOCOM B HHTEPGhA3HOM siApe. DyxpomMamun u
ecemepoxpomamun. BeTkn XpoMmMaTHHA - THCTOHBL Junamuxa sdeprou obonouxku 6 mumo3se. Aoephuvlil
MPAHCnopm.

Knerounsle BikmoueHws. CpaBHUTENbHAS XapaKTePUCTHKA KIETOK JYKapHOT (pacTUTEIHHOH,
JKUBOTHOM, TPUOHOM).

JdemMoHcTpanun

Hoprpetsr: K.C. Mepesxkosckuit, JI. Maprynuc.

Tabmuuer 1 cxembl: «CTpOEHUE DYKAPUOTHYECKOH KIeTKH», «CTpOEHUE >KUBOTHOWM KIIETKWY,
«CtpoeHne pacTUTENBHON KIeTKn», «CTpoeHre MUTOXOHAPHIY, «Sapoy», «CTpoeHrne MpOKapuOTHIECKON
KIICTKH».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKDOINpPENapaThl PACTUTENBHBIX, >KUBOTHBIX KIJIETOK,
MUKpOIIpenapaTsl 0aKTepHaTbHBIX KIETOK.

JlaGopaTopHasi paGora «/3ydyeHre CTPOCHHUS KIETOK Pa3IU4HbIX OPTaHU3MOBY.

IIpakTHyeckas padora «l/3yueHne CBOICTB KIIETOUHOW MEMOPAHBD».

JlabopaTopHas padora «VccemoBanne 1Ia3Moin3a U ATa3MOoIIn3a B PACTUTENFHBIX KIETKAX.

IIpakTHyeckas padora «l/3yueHne MBMKESHHUS TUTOIDIA3MBI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M peBpallleHHe JHEPTHH B KJIeTKe

AcCHMWIIALIMS M JUCCUMWISLUS - JBE CTOpPOHBI MeTabonu3ma. Turmbsl OOMEHa BeIIEeCTB:
aBTOTPOQHBIM W TeTepoTpodHbIH. YdacTHe KuclIopoJa B OOMEHHBIX TIpoleccax. JHEPreTHYecKoe
obecnieyenue kietku: npespanieane AT® B 0OMeHHBIX nponeccax. @epMEeHTATUBHBIN XapaKTep peaKii
KJIETOYHOTO MeTabonm3ma. DepMeHTh, UX CTPOCHHE, CBOWCTBA M MEXaHW3M JelcTBus. KodepmeHTHI.
Otnuunst (GepMEHTOB OT HEOPraHWYECKHX KaTalUu3aTopoB. belku-akThBaTOphl M OENKH-WHTHOWUTOPHL.
3aBHCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIINI OT Pa3TUUHBIX (DAKTOPOB.

[TepBUYHBIM CUHTE3 OPTAHUYECKHUX BEIIECTB B KIETKE. DOTOCUHTES. AHOKCUSEHHBIU U OKCULEHHDILL
domocunmes y dbaxmepui. Ceemocobuparowue nueMeHmovl U nueMeHmsl peakyuoHHo2o yeumpa. Pomb
XJIOPOIUTACTOB B Iporiecce GorocuHTe3a. CBeroBas u TeMHOBas (a3pl. @omoovixanue, C3-, Ca- u CAM-
munvl pomocunmesa. IlpogykTUBHOCTH (oTocuHTe3a. BnusiHue pa3nnyHbIX (AKTOPOB Ha CKOPOCTH
¢orocuHTe3a. 3HaueHHe HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHn3MOB-XeMOCHHTETHKOB! HUTPUPUITUPYIOIIHE
OakTepuu, xene300aKTepun, cepoOaKTepHH, BOAOPOIHbIC OaKTepru. 3HAUEHUE XEMOCHHTE3A.

AHa’poOHbIe oOpraHuaMbl. Bumer Opoxenws. IIpoaykTel OpokeHHS W WX HCIIOJIb30BaHUE
YeJI0BEKOM. AHa’POOHBIE MUKPOOPTAaHU3MBI KaK O0BEKTHI OMOTEXHOIIOTHN M BO30YyIUTENN OOIE3HEH.

AppoOHBIE OpraHWU3MEBI. JTaIlbl dHEPreTudecKoro oomena. IloaroroBurenbHend dTam. [ nukomm3 -
OECKUCIOPOTHOE PACIIETUIEHUE TITFOKO3BI.

buonoruueckoe oxkucieHrne, WIM KIETOYHOE JAbIXxaHue. Poilb MUTOXOHApPWH B Tpoleccax
Ounosornueckoro okucieHus. lluknmueckue peakuuu. OxucnutensHoe ¢GochopuupoBanue. Iuepaus
Mmembpannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoti AT®- cunmaswei. llpenmyectna
a’pOOHOTO MyTH 0OMEHA BEIIECTB Nepe] aHadpOOHBIM. D(PPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.



JdemoHcTpauuu

[Moprpersr: JIxk. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Duremsrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmump! u cxeMbl: «DoTOoCHHTE3», «IHEPreTHUSCKUi 00MeH», «brocnHTes Oenkay, «CTpoeHne
bepmenTay, «XeMOCHHTE3Y.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHE ISl IPUTOTOBJIEHHS IIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENaparos.

JlaGopaTtopHasi paGora «/3yueHWe KaTalUTHUYECKOW aKTUBHOCTH (EpMEHTOB (Ha mpUMepe
aMuUIIa3bl WK KaTanasbl)y».

JlaGopaTopHasi pabGora «/3yueHue (QepMEHTATHMBHOTO pacIIEIUICHUsl MEPOKCHIa BOAOPOAa B
PacTUTENBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHasi padora «CpaBHeHHE poLeccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHUE TIPOIIECCOB OPOKECHHS U TBIXAHUSD».

Tema 7. HacaencrBeHHas nHopMalnua U peaju3anus eé B KJIeTKe

Peakiuu matpuuHoro cuHresa. [IpMHIMI KOMIZIEMEHTAPHOCTH B PEAKLMAX MaTPUYHOI'O CHHTE3A.
Peanmzamus HacnencTBeHHOM wHGopManmu. ['eHeTMdeckwii KON, €ro CBOWCTBA. |paHCKpHUIIUS -
MatpuuHbli cuHTe3 PHK. IlpuHUuMIBI TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUICIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunsvix PHK 6 sykapuomuueckotl knemke. Hexooupyrowue PHK.

Tpancnsiust u e€ sranbl. Yuactue TpancropTHbix PHK B OnocunTese Genka. Y cnoBust OMOCHHTE3a
oenka. KogupoBanue aMHHOKUCIIOT. Posib prbocoM B OnocHHTE3e Oelika.

Cospemennvle npedcmagienus 0 cmpoenuu 2enog. OpraHu3aiysi FeHoMa y MPOKapHoT U 3YKapHUoT.
Peryssiiust akTHBHOCTH T€HOB y mpokapuoT. ['unoresa omnepona (®. XKako0, XK. Mano). MoxexyisapHule
MexanusmMvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KileTouHbIi romeocTas.

Bupycsl - Heknerounsle (GOpPMBI KU3HU U 0OIUraTHble napa3utbl. CTpOeHHE MPOCTHIX U CIOXKHBIX
BHUPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuswennvii yuki JIHK-codepocawux eupycos, PHK-
codepoicawux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, UHmezpasd.

Bupycuble 3aboneBaHusi uyenoBeka, >XKMBOTHBIX, pactenuil. CIIMI, COVID-19, couumanvHble n
MEIULUHCKNE TPOOIJIEMBI.

Buoungopmamura: unmeepayuss u ananuz Oomvuwux maccueos («bigdatay) cmpyxmyproix
buonozuueckux oanuvix. Hanomexnonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemvie Gynxyuu 6eaxos.
Crnocobwl 0ocmagku 1exapcms.

JdemMoHcTpanun

[Moptpetsr: H. K. Komnsios, J. . iBaHOBCKHIA.

Tabnuip! U CXeMBI: «buocunTes Oenkay, «['eHeTHUECKU KOI», «BUpyChI»,
«baktepuodaruy.

IIpakTHyeckast padora «Co3gannue MOJIENIN BUPYCay.

Tema 8. ZKuzHeHHBIH IMKJ KJIETKH

Knerounwii muki, ero mepuonsl u perymsinus. Matepdaza u MuTo3. OCOOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdase. [logroroska kietkn Kk geneHuro. llpecunrernyeckuii (MOCTMUTOTUYECKUR ),
CHUHTETHYECKHH U MOCTCUHTETHYECKHH (PEMUTOTHYECKH) TIEPHOABI HHTEP(Aa3HI.

Matpuunsiii cunte3s JAHK - permmmkanus. Ilpunnuns! perumkanmu JIHK: xomruieMeHnTapHOCTS,
IIOJIYKOHCEPBAaTUBHBII CHUHTE3, aHTUNapajienbHOCTh. MexanusM pernmkanuun  JIHK. Xpomocomsl.
Crpoenne xpomocoM. Temomeprl 1 TemoMepasza. XpOMOCOMHBINH Ha0Op KJICTKH - KAPUOTHUIIL. JUTIIIOUTHEIIA
Y TaIUIOMAHBIN HA0OPBI XpOMOCOM. I 'OMOJIOTHYHBIE XpOMOCOMBI. [10JTOBBIE XPOMOCOMBI.

Henenue knetku - muto3. CTaguy MHTO3a W MPOUCXOASIINE B HUX MPONECCHL. THIBI MHTO3a.
Kaprokunes u uuroxkuses. buonsornyeckoe 3HadeHUE MUTO3A.

Perymnsimust MutoTHyecKoro 1ukia kietku. [Iporpammupyemast kieTodHast THOeib - amonTos.

Knerounoe sapo, XxpoMocombl, (yHKIHMOHaJbHas TE€HOMUKA. Mexanusmvl npoaugepayuu,
ougppepenyuposku, cmapenus u eubenu kiemox. «Llugpposas xnemxa» - buoungopmamuyeckue mooenu

DYHKYUOHUPOBAHUSL KNEMKU.



JdemoHcTpauuu

Tabmump! 1 cxembl: «XKU3HEHHBIN ITUKIT KICTKI», «MHuT03», «CTpoeHHEe XpoMocoMy, «Perumrkarus
JIHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MEKPOTIpEnapaTsl: «MHUTO3 B KIETKaX KOpEIIKa JTyKay.

JlaGopaTopHas padora «/3ydeHne XxpoMOCOM Ha TOTOBBIX MHKpOTIpenapaTaxy.

JlaGopaTopHas padora «HabnromeHre mMmuTo3a B KIETKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 9. CTpoenue u GyHKIMHT OPraHU3MOB

Buonoruueckoe pazHooOpaszue opraHu3mMoB. OIHOKIETOYHBIC, KOJOHHATbHBIC, MHOTOKICTOYHBIC
OpTaHU3MBL.

OCOOCHHOCTH CTPOCHUS M KU3HEACATEILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxew,
OJTHOKJICTOYHBIC TPUOBI, OJHOKIICTOYHBIE BOJIOPOCIH, APYrue MPOTHCTHL. KOoIOHHAIbHBIC OPTaHU3MBI.

B3aumocBA3p yacTeif MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMbI OpraHOB.
Opranusm Kak euHoe menoe. I'omeocTas.

Txanu pacTteHuid. TUIIBI pACTUTEIBHBIX TKAHEH: obpasoBarenbHast, TOKPOBHAS,
MPOBOAAIIAS, OCHOBHAs, MexaHmdeckas. OCOOEHHOCTH CTPOEHHUs, PYHKIHUHA M PACIOIOKECHHUS TKaHEei B
opraHax pacTeHUIl.

TkaHu >KUBOTHBIX M 4YeNOBEKA. THIMbI XUBOTHBIX TKaHEW: SMUTEIUANbHAS, COCIUHUTENbHAS,
MbIIIeYHas1, HepBHAss. OCOOCHHOCTH CTPOCHUS, (PYHKIIMI U PACIIONIOKEHUS TKAHEH B OpraHax KHUBOTHBIX U
YeoBeKa.

Opranpl. BereratuBHble W TeHEpaTHUBHBIE OpraHbl pacTeHHil. Opranbl M CHCTEMBI OPraHOB
’KMBOTHBIX U 4eNloBeKa. DYHKITUU OPTaHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranm3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
JKUBOTHBIX. Hapy kHbIl 1 BHYTpeHHUH ckeneT. CTpoeHHe U TUITbI COeTUHEHUS KOCTeH.

JIBrKeHue opraHu3MoB. J[BH)KEHHE OJHOKIETOUHBIX OPraHU3MOB: am€oounaHoe,
JKCYTUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUH: TPONM3MBI M HACTUHU. J[BIDKEHHE
MHOTOKJICTOYHBIX JKMBOTHBIX M YEJIOBEKa: MbIIIeyHas cucreMa. Peduiekc. CkeleTHbIE MBIIIIBI U WX
pabora.

[Iutanue opranuszmoB. I[lornomenue BOABI, YIVIEKUCIOIO ra3a W MHUHEPAJbHBIX BELIECTB
pacteHusiMu. [luraHue >KUBOTHBIX. BHYTpUMONOCTHOE W BHYTPHUKJIETOUHOE nulleBapeHue. [lutanue
MMO3BOHOYHBIX  JKUBOTHBIX. OTAENsl MUIICBAPUTEIBLHOTO TpakTa. [luieBapuTEeNbHBIC — KEJIE3BI.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Hpixanue opranu3moB. Jlpixanue pacreHuit. [Ipixanue xuBOTHBIX. Jnddysus rasoe uepes
MOBEPXHOCTh KieTku. KokHoe npixanue. [IpixarenbHas MOBEpXHOCTh. JKabepHoe U JIErOYHOE JbIXaHHE.
JlpIxaHue TO3BOHOYHBIX J>KHBOTHBIX M UEJIOBEKA. OBOIIOIMOHHOE YCIOXKHEHHE CTPOCHHUS JIETKUX
MMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTeNlbHAsI CHCTEMa YeloBEeKa. MeXaHW3M BEHTWISIUH JETKUX Yy MTHUIl U
MIIeKoTATarOMuX. Perymnsius neixanus. [IpixareabHble 00bEMEIL.

TpaHcnopT BEUIECTB y OPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBblI pacTeHHil. TpaHCHOPT BELIECTB y
>KUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cHCTeMa IMO3BOHOYHBIX >KMBOTHBIX U
yenoseka. Cepue, KpOBEHOCHBIE COCYBI M KpoBb. Kpyru kpoBooOpaleHus.

OBOJIOIMOHHBIC YCIIOKHEHHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX J)KUBOTHBIX. PaboTa cep/ia
U e€ peryJisinus.

Brigenenue y opranm3moB. Beigenenue y pacrenuil. Beinenenne y kuBoTHbIX. COKpaTHTEIHHBIE
BakyoJsid. Opransl BblieieHus. OuabTpaius, CeKperus 1 00paTHOE BCAaChIBAHUE KaK MEXaHH3Mbl paOOThI
opraHoB BbiieneHHus. CBs3b MOJIOCTH TelNa ¢ KPOBEHOCHOW W BBIICTUTENHHON cucTeMaMHu. Briienenue y
MMO3BOHOYHBIX KUBOTHBIX M uenoBeka. [Touku. CtpoeHue u QyHKIMOHUpOBaHUe Hepona. OOpa3oBaHUe
MOUYH Yy YeJIOBEKa.

3ammTa y OpraHu3MoB. 3alIuTa y OJHOKJIETOUYHBIX Opranm3MoB. Cropbl OakTepuil M ITUCTHI
MpOoCTEeUIINX. 3aluTa y MHOTOKIETOUHbIX pacTteHuid. Kytukyna. CpeacTBa macCUBHOM U XMMUYECKOU
3amuThl. DUTOHIUBL.



3ammra y MHOTIOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX NpPOW3BOJHBIE. 3allMTa OpraHu3Ma OT
Oomesneit. MiMMyHHass cucrema deioBeka. KIIeTOUHBINT M TYMOpPaTbHBIH WMMYHHUTET. BpOXAEHHBIA H
MPHOOPETEHHBIN CrCHU(PUUESCKUH MMMYHHUTET. Teopusi KIOHAIbHO - celekTuBHOro uMmynmrera (I1.
Opmux, ®. M. bepuer, C. Tonerasa). BocnmamurensHble OTBETHI OPraHW3MOB. Poilb BpOXIEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHM.

PaznpaxkxuMocTe M peryminust y opraHu3moB. PaznpakuMOCTh y OJHOKJIETOYHBIX OpPIaHU3MOB.
Takcucsl. PazapaxuMocTs 1 perymsanus y pacTeHuid. PocToBble BeliecTBa U UX 3HAUCHUE.

HepBHas cuctema u pedrexTopHas peryisiuus y XUBOTHbIX. HepBHas cuctema U e€ OTHENBI.
OBOJIOIMOHHOE YCJIOXHEHHE CTPOEHHS HEPBHOM CHCTEMBI y JKHMBOTHBIX. OTAEIBl TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedaexTopHas ngyra. be3yciaoBHbIE 1 yCTIOBHBIE pe(IICKCHI.

I'ymopanbHas peryssus U 3HJOKpHUHHAs CHCTEMa KHUBOTHBIX U deroBeka. JKene3bl SHAOKPUHHON
CUCTEMBI M HX TOpMOHBL. JlelicTBue TropMOHOB. B3auMMoCBA3b HEpPBHOW U SHAOKPHUHHON CHCTEM.
l'unmoranamo-runodusapHas cucrema.

JdemoHcTpauuu

IToptper: . I1. ITaBnos.

Tabmuiel u cxembl: «OQHOKIETOUYHBIE BOJOPOCIN», « MHOrOKIeTOYHbIE BOAOpOcan», «bakrepuun»,
«Ipocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBl OpPraHOB IO3BOHOYHBIX >KUBOTHBIX»,
«BHyTpeHHee cTpoeHne HaceKOMbIX», « [kanu pacteHwmit», «KopHeBble cucTteMbl», «CTpOoeHHE CTEOIs»,
«CTpoeHne NHUCTOBOM IUIACTHHKN», «TKaHM >KMBOTHBIX», «Ckener uenoBeka», «llumeBapurenapHas
cuctema», «KpoBeHocHas cucremay», «JlpixarenbHass cuctema», «HepBHas cucremayn, «Koxay,
«Mpimeynast cucreMay», «BoiaenutensHas cuctema», «OHAOKPHUHHAA cucTeMay, «CTpOEHUE MBIIIIIBDY,
«Mmmynurer», «KumieuHononocTHele», «CxemMa NHMTaHUS pacTeHui», «KpoBeHOCHBIE CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CrpoeHue mnaHapun», «BHyTpeHHee cTpoeHue
JnoXxnaeBoro uepBs», «HepBHast cucrema pwiO», «HepBHas cucrema marymkw», «HepBHas cucrema
npecMbIkaromuxcsa», «HepBHas cuctema nruny, «HepBHas cucrema Miekonuraromux», «Hepsnas
cucrema yenosekay, «Pedekcy.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIpENapaTsl OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpONpenaparbl TKaHEHW, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIMHM HAaCEKOMBIX, HIJIOKOXKUX, >KUBBIC
9K3EMIULSIPbl KOMHATHBIX DAacTeHUi, TrepOapuu pacTeHWH pa3HBIX OTHEJIOB, BIIAXKHBIE IPENapaThl
JKUBOTHBIX, CKEJEThl II03BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX JHMBOTHBIX, CKEJIET 4YeJOBEKa,
o0opynoBaHue JUIsI JEMOHCTPALMKM TOYBEHHOTO M BO3AYIIHOTO THTAaHUS PACTEHHWH, pacIIeTIeHHs
Kpaxmajga M O€NKOB TOJ JeHCTBHEM (EepMEHTOB, OOOPYIOBaHUE I JIGMOHCTPAIMH OIBITOB I1O
MU3MEPEHHUIO )KU3HEHHOU EMKOCTH JIETKUX, MEXAHU3MA JIbIXaTEIbHBIX JBUKEHUM, MOJEIH I'OJIOBHOTO MO3ra
Pa3IUYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/I3yueHre TKaHel pacTeHUII.

JlaGopaTopHasi padorta «/I3yueHne TKaHeH JKUBOTHBIX».

JlaGopaTopHasi pabora «/I3yuyeHrue opraHoB [IBETKOBOT'O PACTEHUD.

Tema 10. PazmHOkeHHe U pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHS OPTraHU3MOB: Oecnonoe (BKJIIOYash BEreTaTHBHOE) W MOJI0BOe. Buabl
0ecroyoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISALUS, (PparMeHTalus1, KIIOHHPOBaHHUE.

[TonoBoe pasmHoxkeHue. IlonoBele kneTkw, win raMmersl. Meiio3. Cragum Mmeiosa. IloBenenue
xpomocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIca Meiio3a 1 OJI0BOTO mporecca. Meiio3 u ero
MECTO B )KM3HEHHOM IIHKJIE OPTaHU3MOB.

[penzaponsimeBoe pasputhe. ['ameToreHe3 y >KMBOTHBIX. [losoBwle kene3bl. OOpa3oBaHue H
pa3BUTHE MONOBBIX KiIeTOK. CriepMaToreHe3 u oorere3. CTpOeHHE MOIOBBIX KIIETOK.

OmutonoTBOpeHNe M IMOPHOHAIBHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI OTIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WnauBunyansHOoe pa3BUTHE OPraHW3MOB (OHTOTE€HE3). OMOPHOJOTHS - HayKa O pa3BUTHU
opranusMoB. Mopgoeenes - 00na u3z enaguvix npobaem ambpuonoeuu. Konyenyus mopgpozenos u mooenu
mopgocenesa. Cragun SMOpHOTeHe3a KUBOTHBIX (Ha npumepe arymkn). Apobnerue. Tumbl ApoOaeHus.
Jlemepmunuposannoe u HedepmuHupogarvoe Opobnenue. bnacmyna, munvt 6Oracmyn. OcoOEHHOCTH



JPOOJICHUS MIICKOIMTAOIINX. 3apOJIBIINICBBIC JIMCTKU (TacTPYJIAIusA). 3akiagka OpraHOB M TKaHEW u3
3apOJBIIIEBEIX JINCTKOB. B3amMHOe BIMSHHWE dYacTell pa3BHUBAIOIIETOCS 3apojbla (IMOpHOHATBHAS
WHAYKOWA). 3akiagka TUlaHa CTPOSHHs KUBOTHOTO KaK pe3yibTaT HEPapXUUYECKUX B3aUMOJCHCTBHMA
reHoB. Bimsiare Ha SMOpHOHAIEHOE Pa3BUTHE PA3IMIHBIX (PAKTOPOB OKPYIKAFOIIEH CPEebl.

Poct m pasButhe >XMBOTHBIX. llocToMOpumoHanpHBIM Tepuwon. [IpsMoe W HempsMoe pa3BUTHE.
PazButne ¢ meramopdo3zom y OeCrO3BOHOYHBIX W TO3BOHOYHBIX JKMBOTHBIX. bHolornyeckoe 3HavYeHHE
MPSIMOTO M HEMpPSIMOTO Pa3BUTHA, UX pacHpocTpaHeHHe B Ipupoje. THIBl pocTa KUBOTHBIX. DaKTOpbI
perysiiuyd pocTa XKUBOTHBIX M 4YedoBeka. CTaauy MOCTAIMOPHOHAIBHOTO PAa3BUTUSL Y JKUBOTHBIX H
yenoBeka. [lepronel oHTOreHe3a uenoBeka. CTapeHne U CMepTh Kak OMOJIOrMYeCKUe POLECCHI.

PasmHoxenne u pasButue pacteHuid. l'ameropur um crnopodut. Melo3 B KHU3HEHHOM LIUKIE
pacrenuii. OOpa3zoBaHue crmop B mpouecce Meiio3a. ['ameTtoreHe3 y pactenuit. OmIogOTBOpEHHE H
pa3BUTHE PACTHTEIILHBIX OPraHU3MOB. J[BOfHOE OMIIOAOTBOPEHUE Y IBETKOBBIX pacTeHuid. OOpazoBaHue 1
Pa3BUTHE CEMEHH.

MexaHu3MBbI pETyJISLAA OHTOIEHE3a Y PACTEHUMN U )KMBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. lllneman.

Tabmumpr u  cxemsl: «BereraTuBHOe pa3sMHOXeHHE», «THIBI OEcrmonoro pasMHOKCHHI»,
«Pa3MHOXEHHE XJIaMUAOMOHaAbD», «Pa3MHOXXeHHE »HBIIICHb, «Pa3MHOXeHHEe THUIpbDY, «Meilo3»,
«XpomocoMmbl», «l'amertorenes», «CTpoeHHe SHIEKIETKH U clepMaro3onga», «OCHOBHBIE CTaguu
oHTOTeHe3a», «lIpsmMoe m Hempsimoe pasButue», «Pa3BuTue Mmailickoro xyka», «Pa3zBuTtue capanum»,
«Pa3Butne nArymku», «J/IBoiiHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX pacTeHuil», «CTpoeHue cemsH
OJIHOJIONIGHBIX W JABYJOJIBHBIX pacTeHUi», «KU3HEHHBIM IMKJI MOPCKOM KamyCThl», «KU3HEHHBIA ITUKII
Mxa», « KU3HEHHBIN UK TAaOPOTHUKAY, «JKU3HEHHBIN LUK COCHBI».

O6opynoBaHue: CBETOBOW MUKPOCKOII, MHKPOIIpenapaThl SHIEKIETOK M CIIEpMaTO30MI0B, MOJETh
« UK pa3BUTHUS JISATYILIKW.

JlaGopaTopHasi pabora «/I3ydyeHre CTpOCHHUS MONOBBIX KIETOK HAa TOTOBBIX MUKPOIPENapaTaxy.

IIpakTuyeckas padora «BrpisiBIeHHE NPU3HAKOB CXOACTBA 3apOAbIIICH MO3BOHOYHBIX
SKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHHI».

Tema 11. I'eHeTHKa - HayKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

Hctopust ctaHOBIEHUS U Pa3BUTHSI TCHETHKH Kak Hayku. Padotel I. Mengens, . ne @pusza, T.
Moprana. Ponb oTeuecTBeHHBIX yU€HBIX B pa3BuTuu renetuku. Pa6oter H. K. Konbrosa, H. 1. Basuosa,
A. H. Benosepcxoro, I'. 1. Kaprnieuenko, FO. A. ®ummnuenko, H. B. Tumodeesa - Pecosckoro.

OCHOBHbIE T€HETHYECKHE IMOHATHA M CHMBOJBL. | OMOJIOTHYHBIE XPOMOCOMBI, ajUI€JIbHBIE TEHBI,
albTepHATUBHbIE NTPU3HAKH, TOMUHAHTHBIN M PELIECCUBHBIN MPU3HAK, TOMO3UTOTa, T€TEPO3Ur0Ta, YUCTAs
TMUHUS, TUOpHUIBL, TeHoTun, (eHoTurn. OCHOBHBIE METOJbI T'CHETHKH: THOPHI0JIOTHYECKUH,
LUUTOJIOTMYECKUM, MONEKYISIPHO-TEHETUUECKUIL.

JdemoHcTpanun

[optpersr: I Mengpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuit, I'. /1. Kaprieuenko, 0. A. @ununuenko, H. B. Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToabl TeHEeTUKN», «CXeMBI CKPELMBAHU.

JlabopaTopHas padota «/po3oduia kak 00BEKT reHETHUECKUX UCCIICIOBAHUID).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpemntuBanue. I[lepBerii 3akoH MeHens - 3aKOH €IHMHOOOpas3ws THOPUIOB
nepBoro rmnokoJjieHus. IlpaBuwiio pomMuHUpoBaHuA. Bropoil 3akoH MeHjaens - 3aKOH pacUIeIUIEHUS
npu3HaKkoB. L{uTomornueckre 0CHOBBI MOHOTHOPHUIHOTO CKpemuBaHus. [ MmoTe3a YuCTOTHI TaMeT.

Ananmmsupyromee ckpemuBaHue. [IpoMexyTouHBI XapakTep HaclieoBaHUA. Pacmeruienne
MIPU3HAKOB NP HEMTOJIHOM JJOMUHUPOBAaHUH.

HurnOpungHoe ckpemuBanue. Tpetuid 3akoH MeHaenst - 3aKOH HE3aBUCHMOTO HACIIEIOBaHMS
npu3HakoB. LluTonornueckie 0CHOBBI TUTHOPUIIHOTO CKPEIIUBAHHS.



Cuemiennoe HaciemoBaHue mpusHakoB. Paboter T. Moprana. CreruieHHOEe HaclleIOBaHHE TCHOB,
HapylIEHUE CUEIUICHHS MEKy F'eHaMU. XPOMOCOMHAsI TEOPHsI HACIEACTBEHHOCTH.

I'eneruka nmosna. XpoMOCOMHBIN MEXaHU3M OIPEAEIICHUS T0JIa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
T'omorameTHsbIi U rereporaMeTHbIM mos. I'eHeTHUYeckas CTPYKTypa MOJOBBIX XpoMocoMm. HacnepoBanue
MIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

l'enotun kak wemoctHas cuctema. llimedoTpomuss - MHOXKECTBEHHOE NIEWCTBHE IEHa.
MHoxecTBeHHBIN amnenu3M. B3aumopeiicTBue HeawiedbHBIX TeHOB. KoMIIEeMEHTapHOCTh. DHHCTa3.
ITonumepus.

I'eHeTHYECKMIT KOHTPOJIb PAa3BUTHUS PACTCHHIA, KUBOTHBIX U YEJIOBEKA, a TaKKe (PU3UOJOTHICCKUX
MPOIIECCOB, MOBEICHUS U KOTHUTUBHBIX (YHKIMN. [ eHEeTHUECKHe MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO35MH - IMapasuT» U «XO35MH - MUKpOOMOM». ['eHeTHuecKue acmleKThl KOHTPOJsS U
W3MEHEHUS HACJCICTBEHHON MH(POPMAIIMK B TOKOJICHUSX KJIIETOK M OPTaHU3MOB.

JdemoHcTpauuu

IToptpetsi: I'. Mennens, T. Mopras.

Tabmumpr m cxembl: «llepBerii u BTOpOW 3akoHBI MeHnmens», «Tpetwit 3akoH MeHmems»,
«Ananusupyrouiee ckpemuBanue», «HenonHoe poMuHupoBaHue», «CLEMIIEHHOE HACIEIOBaHUE
npu3HakoB y npozoduisy, «l'eHermka moma», «Kapmorunm demoBeka», «Kapumotunm mpo3oduiiby,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my», «B3auMoaeicTBUE TEHOBY.

O0opyaoBaHue: MOJICIb IS ICMOHCTPAIMK 3aKOHOB €IUHO00pa3Us THOPH/IOB IIEPBOTO MTOKOJICHHUSI
Y pacHICTUICHUS PU3HAKOB, MOJIEb I IEMOHCTPAIUY 3aKOHA HE3aBUCUMOTO HACIIEJOBAHUS IPU3HAKOB,
MOJCNIb JJIA JEMOHCTpAIlMU CIICIUIGHHOTO HAclIeJOBaHUS TMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozodpunay.

I[IpakTHyeckasi padora «l3yueHue pe3yabpTaTOB MOHOTHOPHIHOTO CKPEIUBAHUS Y APO30(DHUIIBD».

I[MpakTHyeckasi padora «l3yueHue pe3yabTaTOB AUTUOPUIHOTO CKPEUTUBAHUS Y TPO30(UIIBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHMBOCTH

BsanmogeiictBue reHotumna u cpenbl npu GopMmupoBaHnd (PpeHoTHNa. M3MEHINBOCTH MPU3HAKOB.
KauecTBeHHBIE U  KOJIMYECTBEHHbIE MpU3HAKUA. Buabl HW3MEHYMBOCTH: HEHACIECACTBEHHas U
HacJeICTBEHHAs!.

MonudukanrnoHHas W3MEHYHBOCTh. Poib cpembl B (opMupoBaHMH MOIU(DUKAIMOHHOMN
n3MeHYnBoCTH. HopMa peakiuu npu3Haka. BapuanmonHslil psia v BapuannoHHast kpusas (B. Moranacen).
CBoticTBa MOAU(PUKAITMOHHOW U3MEHYHBOCTH.

I'enoTunuueckass  W3MEHYMBOCTb. CBoiicTBa  T€HOTHIIMYECKOW  M3MEHYHMBOCTH. 33791031
TCHOTUITMYECKON U3MEHYMBOCTH: KOMOWHATUBHASI, MyTaIlHOHHASI.

KoMOuHaTBHAsT M3MEHYMBOCTh. Mei03 W TIOJOBOM IpolEecC - OCHOBA KOMOWHATHBHOMN
M3MEHYMUBOCTU. PoOJb KOMOMHATHMBHOM HW3MEHUMBOCTH B CO3JaHMHM TEHETHYECKOTO pa3zHooOpasus B
mpeaenax OJHOTO BUA.

MyTanonHas U3MEHYMBOCTb. Bubl MyTaluii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. CLIOHTaHHBIE U
WHIYLHUPOBAaHHBIE MyTalMH. fIepHble M LUTOIUIa3MaTH4Yeckue MyTauuud. COMAaTHYECKHE U IMOJIOBBIE
MyTanuy. [IpuynHbl BOSHUKHOBEHUSI MyTalluii. MyTareHsl U UX BIUSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO Tpoliecca. 3aKOH TOMOJOTHYECKHX PSJIOB B HAclIeACTBeHHOM wu3MeHumBoctH (H.U.
Basuor). BHesinepHas M3MEHUYMBOCTh U HACIIEACTBEHHOCTb.

Onueenemuxa U 3SNUSCHOMUKA, PONb SNUSCHEMUYECKUX (DAaKmopos 8 HAC1e0o8aHuu u
UBMEHYUBOCTU PEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemMoHcTpanun

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuner u cxembl: «Buabl  um3MeHuuBOoCcTHY», «MoOau(pUKALUOHHAS  H3MEHUYHUBOCTHY,
«KoMOuHaTHBHasE HM3MEHUMBOCTBY, «Meho3», «OmiogoTBopeHue», «l'eHeTnueckue 3aboJieBaHUS
YeJI0BEKay», « BUIBI MyTaIuii.

O6opynoBaHue: )KUBbIE U TepOapHbIe SK3eMIUIIPbl KOMHATHBIX pacTeHH, pucyHkH ((oTtorpadun)
>KUBOTHBIX C PAa3JIMYHBIMU BUAAMU U3MEHYUBOCTH.



JladopaTopHasi padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON H3MEHUHBOCTH.
TlocTpoeHue BapualmOHHOTO Psijia ¥ BapUALIMOHHOW KPUBOI».

IpakTHyeckasi padora «MyTtaiuu y 1po30¢h bl (Ha TOTOBBIX MUKPOIIPEapaTax)y».

Tema 14. I'eneTuka yej0BeKa

Kapuotun uenoseka. MexayHapoaHas HporpaMMa HCCIECIOBAaHUS T€HOMa 4YeloBeKa. MeTonbl
M3yYEHUS TEHETHKH 4YeJIOBeKa: T'eHeaJOrMYecKHid, OMM3HEIOBBIN, UTOTEHETHYECKHHA, MOIMYJIAINOHHO-
CTaTUCTUYECKUM, MONEKyIspHO-TeHeTn4Yeckuil. CoBpeMEHHOE ONpezesiceHHEe T€HOTUIIA: MOJIHOTEHOMHOE
CEKBEHHPOBAaHUE, TC€HOTUNMpPOBaHME, B TOM uucie c mnomousto III[P- ananmuza. HacnencrBenHble
3a0oeBaHUsl uenoBeka. ['€HHbIE W XPOMOCOMHBIE OOJNE3HM 4eJOBeKa. bone3Hu ¢ HaclieACTBEHHOM
MIPEJIPACIIOIOKEHHOCTRIO. 3HAUEHHE MEIUIMHCKOW TEeHETMKM B TPENOTBPAIlCHUH M JICUEHUH
TeHEeTHYECKUX 3a0oJieBaHHUN 4YenoBeKa. MeInKo-TeHeTHYECKOe KOHCYIbTHpoBaHHe. CTBOJNIOBBIE KIIETKH.
[ToHsTHE «T€HETHUECKOTO TPY3a». DTHYECKHE acTeKThl HCCIEeI0BaHUI B 001aCTH peJaKTHPOBaHHsI TeHOMA
Y CTBOJIOBBIX KJIETOK.

l'enernyeckne (akTOppl TOBBINIEHHOW YYBCTBUTENBHOCTH 4YellOBeKa K (HU3WYECKOMY |
XUMHYECKOMY 3arpsi3HEHHIO OKpY)Kaomied cpensl. ['eHeTHdeckas MpeapacrloioKeHHOCTh YelIoBeKa K
MATOJIOTHSIM.

JdemoHcTpanun

Tabmumer u  cxemsl: «Kapuotum dYemoBekay», «MeTombl H3y4YeHHs] TEHETHKH YeJIOBEKay,
«["eHeTnueckue 3a00IeBaHMsI YETOBEKa).

IIpakTHyeckast padora «CocTaBieHe U aHAJU3 POJAOCIOBHO.

Tema 15. Cestekuusi Opranu3mMoB

JloMecTukanus u cenexkius. 3apokJAeHHue celleKInu 1 qoMmectukanuu. Yuyenue H. M. BaBunona o
LlenTpax MPOUCXOXKICHHUS U MHOT000pasusi KyJIbTYPHBIX pacTeHHH. PoJib celeknuu B CO3IaHHH COPTOB
pacTeHuit u nopoj KUuBOTHEIX. CopT, MOpOa, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOU
m3meHurBoctd H. Y. BaBuiioBa, ero 3Ha4eHne A5 CENEKIIMOHHON pabOTHL

MeTtonp! cenekiuonHoW paboTel. MickyccTBEHHBIH OTOOp: MAaCCOBBIN M MHIWBUAYATBHBIN. DTarbl
KOMOWHAIIMOHHON ceneknuu. McmbiTaHue mnpousBoAuTeneil mo mortomctBy. OTOOp MO TEHOTHIY C
MTOMOIIIBIO OIIEHKH (JEHOTHITA TOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ TToMOIIbi0 aHanmn3a JJHK.

HckyccTBeHHBII MyTareHe3 Kak METOJ CEeNIEeKIIMOHHON paboThl. PagwannoHHBIN M XHUMHYECKUI
MyTareHe3 Kak HCTOYHUK MYTalUil y KyJnbTypHbIX (opM opranm3moB. Mcmonb3oBaHHE TE€HOMHOTO
peIaKTUpOBaHUS W METONOB pekoMOmHaHTHRIX JIHK s monydeHws: MCXOAHOTO MaTepuana Jyist
CEJIEKIINH.

[Tomyuenne nomuruionoB. BHyTpuBHI0oBas THOpuAM3aIisi. BIu3KOpOACTBEHHOE CKpEIIMBAHUE,
wii WHOpWAMHT. HepojcTBeHHOEe CKpeluBaHue, WM ayTOpuiauHr. [eTepo3nc W €ro NpHYUHEIL.
Hcnonw3oBanue rereposuca B cenekuuu. Otnan€uHas ruOpuausanusa. [Ipeojonenue Oecruionus
MEXBHUIOBBIX THOPUAOB. JlOCTHIKEHUS CENEKIIUN PACTeHUN U JKUBOTHBIX. «3eéHas pegonioyusy.

CoxpaHeHre U U3ydeHNe TeHETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U UX TUKUX POAWYEH IS
CO3MaHUS HOBBIX COPTOB W THOPHWIOB CEIBCKOXO3SMCTBEHHBIX KYIbTYp. H3yueHue, coxpaneHue u
ynpaejenue 2ceHemudecKumu pecypcamu CENbCKOXO3AUCMBEHHBIX U NPOMbBILCIO6bLX IHCUBOMHBIX 6 YENAX
YAYYUleHUsA cyuecmeyromux u CO3()(,ZHM}I HO6bIX I’lOpOd, JUHUL U Kpoccos, 6 mom ducjie ¢ npumMerHeHuem
COBPEMEHHBIX M€m0006 HAY4YHblX uccxzedoeaHuﬁ, nepe()oeblx uoeti u nepcnekmueHblx MexXHON02U.

JdeMoHcTpanuu

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmumpt u cxembl: «lIeHTpBI TPOUCXOXKACHUS M MHOTO00pa3us KyJIbTYPHBIX PacTeHUN», «3aK0H
TOMOJIOTHYECKHX DSJIOB B HACJIEACTBEHHON W3MEHYMBOCTHY, «MeToasl cenekuum», «OtaanéHHas
rubpuanzanuay, «MyTtareHesy.

JlaGopaTopHasi pabora «JI3yueHrne COpPTOB KyJIbTYPHBIX PACTEHHUH W TOPOJ TOMAITHHUX
JKUBOTHBIX».

JlaGopaTopHasi paGora «/I3yueHrue METOI0B CEJIEKLUU PACTCHUID.

IIpakTyeckast padora «lIpuBHBKa pacTeHU.



Ikekypenss «OCHOBHBIE METONBI W JIOCTIDKEHHSI CENEeKIMH pAcTeHWH M IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHINIO, INIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIA YYaCTOK, B TETUNTMYHOE XO3AHUCTBO, B
J1a00paTOPHIO arPOYHUBEPCUTETA WITH HAYIHOTO IIEHTPA)».

Tema 16. buoTexHoJiorust ¥ CHHTeTHYECKasi OMOJIOTUS

OOBbeKTbl, WCHONB3yeMble B OWOTEXHOJIOTWH, - KIETOYHBIE W TKaHEBBIE KYJIBTYpHI,
MHUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. TpaaIuiinoHHas ONOTEXHOJIOTHS: xJieboreyenne,
MOJy4YeHHE KHCJIOMOJOYHBIX TPOAYKTOB, BHHOAenne. MukpoOuonornyeckuii cunte3. OObEKTHI
MHUKPOOHONOTHYECKHX TeXHOJOTrHi. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT U BATAMHUHOB.

Co3znannie TEXHOJOTMH M HMHCTPYMEHTOB LIEJECHAINIPABIEHHOTO M3MEHEHHS U KOHCTPYHPOBAHMS
T€HOMOB C IIEJIBIO TIOJIyYE€HUS OpPraHM3MOB U HX KOMIIOHEHTOB, COZEpXKallluX HE BCTpEyarollvecs B
npupojae OMOCUHTETUYECKHUE MTyTH.

Knerounas umxenepus. MeTObI KYJIbTYPHI KJICTOK M TKaHEH paCTCHHI U )KUBOTHBIX. KprnobaHku.
Comarmueckass THOPUIN3AIMSA W COMATHYECKHi dMOproreHe3. Vcmomp30BaHNE TalUIOHIOB B CEJICKIUH
pactenuil. [lonyuenue MoHOKIOHANbHBIX anmumein. Vcnoav3osanue MOHOKIOHANLHLIX U NOTUKIOHATbHBIX
anmumen ¢ meouyune. VICKycCTBEHHOE OTUIONOTBOpEHHE. PEKOHCTPYKINS AUIEKIETOK M KIOHUPOBaHHUE
JKUBOTHBIX. MeTOJI TpaHCIUIAaHTAlMHA SAeP KIETOK. Texnono2uu 0300poGieHUs, KYIbMUBUPOSAHUSL U
MUKPOKTIOHANBLHO20 PAZMHONCEHUS] CENIbCKOXO03AUCNBEHHBIX KYIbHYP.

XpoMocoMHass M TeHHas UWHXeHepus. VICKyCCTBEHHBII CHHTE3 T€Ha U KOHCTPYHPOBAHUE
pexkomOuHanTHeIX JHK. Cosdanue mpanceennvix opeanusmos. JIOCTHXKEHHST W MEPCHEKTHBHI
XPOMOCOMHO# 1 T€HHOM WH)KEHEPUH. DKOJIOTHUECKUE U dTHYECKHE MPOOIeMbl TeHHON HHKCHEPHH.

Menaunuuackue OuorexHosmoruu. Iloctrenomuas mmdposas wmenuinuHa. [1[P-auarHocruka.
MeTaOo0JIOMHBIN aHaIKM3, TCHOICHTPUYCCKUN aHallu3 MPOTeOMa YeJIOBEKa JIJISl OICHKH COCTOSHHUS €ro
300pOBbs. VIcIonmb30BaHWE CTBOJIOBBIX KIETOK. TapreTHass Tepamusi paka. 3bB-OHoukeHepHs uis
pa3paboTKN (PyHAAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/JaHHMS KOMIUIEKCHBIX TKaHEH
COUETAaHWEM TEXHOJOTHI TpEéXMepHOro OwWompuHTHHTa u ckaddonguHra s pemeHus 3axad
MEPCOHATM3UPOBAHHON MEIUIIUHBI.

Co3nanrie BEKTOPHBIX BaKIIMH C [IEJIbI0 00ecTieueH s KOMOMHHPOBAHHOM 3aIUTHI OT BO30YaUTENEH
OPBH, ycTtaHoBIeHHE MOJIEKYJISPHBIX MexaHM3MOB (yHkuuonuposanusi PHK- comepkammx BUpycosB,
BEI3BIBAIOIIUX 0CO00 OMacHbIe 3a00JIeBaHUS YeI0BEKa U )KUBOTHBIX.

JdemoHcTpanun

TabauIs! U CXeMBI: «Hcnonp30BaHNe MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM
MPOM3BOACTBEY, «KieTouHas uHxeHepus», «l eHHass HHXEHEPU».

JladopaTopHas padora «/3ydeHrue 00bEKTOB OMOTEXHOJIOTHIY.

IIpakTHyeckas padota «llomyyeHre MOTOYHOKHUCIIBIX TPOIYKTOBY.

Idkekypens «buotexHomoruss - BaKHEHIIas MPOM3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxknenue u pa3BUTHe 3BOTIONHMOHHBIX NMPeACTABIEHUI B 0M0JI0TUH

OpomonionHas Teopus Y. [lapeuna. Ilpeanochuiky BO3HWKHOBEHHS AapBUHH3MA. JKW3Hb H
Hay4Has JaesrenbHocTh Y. JlapBuHa.

HBwxymme cuibl 3Bosouud BuaoB mo Y. JlapBuHy (BBICOKash MHTEHCHBHOCTH Pa3MHOMKEHHMS
OpraHW3MOB, HAClI€ZICTBEHHass HM3MEHYMBOCTh, OOppOa 3a CyIIECTBOBaHME, €CTECTBEHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopminenne cunTreTnueckoil Teopunm sBomionuu (CTD). HelitpanbHas Teopus 3BOIIOIUH.
CoBpeMeHHasi JBOJIOIMOHHAS Ouonorus. 3HAYeHWE OJBOJIIOIIMOHHOW TEOpUH B  (OPMUPOBAHHU
€CTeCTBEeHHO-HAayYHOW KapTHHBI MHpA.

JdemMoHcTpanun

[Moptpetsr: Apuctorens, K. Jlunnel, XK. b. Jlamapk, 9. XK. Cent-Unep, K. Krosbe, Y. Hapsun, C.
C. YerBepuxos, 1. U. HImansraysen, Ix. Xonnelin, . K. benses.



Tabmump! 1 cxemsl: «Cuctema xuBoi mpupozs (1o K. Jlmaneio)», «JlecTHHIIA KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3sM (OPMHUPOBAHHUS IMPHUCIIOCOOJICHUH Yy pacTeHMH M JKUBOTHBIX (1Mo Jlamapky)y,
«Kapta-cxema mapmpyrta myremectBus Y. lapsuna», «Haxomku Y. JlapBuna», «DopMbel 00pbOBI 3a
cymectBoBaHuey, «llopompr romyOeit», «MuHoroobpasue KymbTypHBIX (opM KamycTel», «llopombt
JIOMAaIITHUX JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIO0B (o Y. [lapBuHy)», «CxeMa COOTHOIIEHHS
JBYDKYIIFX CHUIT DBOJIOIUI, « OCHOBHBIE MTOJIOKEHUSI CHHTETUIECKON TEOPUN IBOITIOIHI.

Tema 2. Mukpo3Bosonus v eé pe3yJbTaThl

[omynsumsa kak odrneMeHTapHas eauHWNa dBomonuu. CoOBpeMEHHBIE METOIBl  OLCHKU
TEeHETHYECKOTO Pa3HOoOOpasusi M CTPYKTYpbl NOMyJsiuuid. V3MeHeHHe reHoQOHAa MOMyIsIUA Kak
3JIeMEHTapHOE HBOJIIOIIMOHHOE SIBIIeHUE. 3aKOH reHeTnueckoro pasHoBecus k. Xapau, B. BaitnGepra.

OneMeHTapHbIe (HaKTOPHI (IBMXKYILUE CUIIBI) SBOJTIOIMK. MyTanroHHbIH npouecc. KomOnHaTHBHAS
M3MEHYUBOCTb. Jlpeii reHoB - ciyyaiiHble HEeHANpaBICHHBIE H3MEHEHHUS YacTOT ajuleiell B MOIMYJISIHSX.
Oddext ocHoBatens. Ipgexm Oymoirounozo eopaviuika. CHUdCEHUe 2eHemuiecko2o0 pasHooOpaszus:
npuyunel u creocmeus. Illposenenue s¢gexma Opetigha 2eHoe 6 6OMLUWUX U MATLIX HONYIAYUSAX.
Murpanuu. M3o0a40us monysuui: reorpadudeckas
(mpocTpaHcTBeHHAsT), OMONOTHYecKast (penpoayKTUBHAS).

EctectBenHbIil 0TOOp - Hampapisomuil gakTop 3Bomonud. DopMBI €CTECTBEHHOTO O0TOOpa:
JBYKYIIHHA, CTaOMIM3UPYIONINH, pa3peiBaromuii (au3pyntuBHEeIi). [lomoBolr oTtOop. Bo3HmkHOBeHHE U
9BOJIIOIHS COLUAIBLHOTO MTOBEICHHS KUBOTHBIX.

[IprcnocoOneHHOCTh  OpraHU3MOB  KakK  pe3yJbTaT  MHUKPOABONIONMH.  BO3HMKHOBEHHE
NpPUCTIOCOONIeHH y opraHu3zmMoB. Apomopdo3sl M uawoazantanuu. [lpumepsl NpPUCTIOCOONCHHN Y
OpraHu3MOB: Mopdororudyeckne, GU3noIornieckne, OMOXMMHUIECKUE, TOBEACHYECKHE.
OTHOCHTENBEHOCTH MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BumooOpazoBanue kak pe3yabTaT MUKPOdIBOIONWH. M3omnsmus -
KimoueBoid  (paktop BHmooOpazoBaHus. lIlytm u cmocoObl  BHIOOOpa3OBaHWSA:  aJIOMATPHUYECKOE
(reorpaduyeckoe), CUMIATPUIECKOE (’KoITOTHIYECKOE), «MTHOBEHHOECY (TmonuTIIION N3 A,
rubpuan3anys). JuTeIsHOCTh SBONFOIIMOHHBIX ITPOILIECCOB.

MexaHn3Mbl GOPMHUPOBAHHS OHOJIOTHYECKOTO PAa3HOOOpa3Hs.

Ponp 3BOMOIIMOHHON OHMONOTHH B pa3paboTKe HAYYHBIX METOIOB COXpaHEHHUs OMOpa3zHOOOpaswsl.
MuKpO3BOMIONHSA W KOIBOIIOLUS MAPa3UTOB U UX X035eB. MexaHn3Mbl (POpMHUPOBaHUS YCTOMYMBOCTH K
aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanun

oprpetsr: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTalMOHHAs U3MEHYUBOCTEY, «[lomynsimonHas cTpykTypa Buga», «Cxema
NposiBJIcHUs 3aKkoHa Xapau-BaiinOepra», «J/IBrokyiue CHIIbI 3BOJIOIUN», «DKOJOTHYCCKAS H30JISAIIHS
MOMYJIALUN ceBaHCKOM (openny, «['eorpadudeckas U30JAIUSA JTUCTBCHHUIIBI CHOMPCKON U JIUCTBEHHUIIBI
naypckoit», «llomynsiuoHHBIE BOJHBI YHCIEHHOCTH XHUIIMHUKOB W JKepTB», «(Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbI OOPEOBI 3a CyliecTBOBaHUEY, «HIyCTpHaIbHBIA METaHU3MY, «KuBbIe
uckonaemeie», «IIoKpOBHTEIHCTBEHHASI OKpacKa JKMBOTHBIXY, «IIpemynpexparonas oKpacka ;KHBOTHBIX»,
«Puznonornyeckue agantaguny, «IIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «KpuTtepun
Buna», «Bumgel-nBoliHukm», «CTpykTypa BuHma B npupoge», «Croco0bl  BUA000pa3oBaHUM,
«I"eorpaduueckoe Bum00Opa3zoBaHue TPEX BUAOB JaHABILIEH», «DKOIOTHIECKOE BUI000pa30BaHNE BHIOB
cuHuIY, «llomurmonasl pacteHuit», «KamycTHO - peIeuHbIN THOPHIT.

O6opynoBanue: repbapuu pacTCHHM, KOJUICKITMHA HACEKOMBIX, Uydesa ITHI] ¥ 3Bepelt ¢ TpuMepaMu
Pa3INYHBIX TPUCITOCOOTICHUH, Yydena ITUI] 1 3Bepeil pa3HbIX BUJIOB, TepOapuu pacTeHuil ONM3KUX BUJIOB,
00pa30BaBIIMXCS PA3TMYHBIMH CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BbIsIBICHIE H3MEHIMBOCTH Y 0COOEH OHOTO BHIA».

JlabopaTopHasi padota «lIpucmocobneHuss OpraHU3MOB U MX OTHOCHTEILHAS IIEIeCO00Pa3HOCThY.

JlaGopaTopHasi padoTa «CpaBHEHHE BUAOB 110 MOP(HOJIOTHYECKOMY KPUTEPHUION.

Tema 3. MakposBosonus u eé pe3yJibTaThl



Metonsl uW3y4deHHs MAakKpodBOMOLMHU. IlanmeoHTodOrMYeckne METOINbl HM3Yy4YeHHs] DBOIIOLUU.
[Mepexonnbie GopMbl B HUIOTEHETHUECKHE PSIIIBI OPTAHU3MOB.

Bbuoreorpaguueckne mMeronsl m3ydeHus sposonuu. CpaBHenue (Giopel u (ayHbl MAaTCpHKOB U
oCcTpoBOB. broreorpadudeckue oomactu 3emii. BHIbI-DHIEMUKHN B PETUKTHI.

OMOpHONIOTHYECKUE M CPaBHUTEIBHO-MOP(OIOrHYECKUe METOIbl  H3YYEHHS  3BOJIOLHH.
I'emerndyeckue MeXaHU3MBI DOBOJIIOLMM OHTOT€HE3a W MOSBJICHUS OBOJIOLHUOHHBIX  HOBILECTB.
I'oMonornyHple M aHalOrMyHble OpraHpl. PyauMeHTapHble oOpraHbl M aTaBU3MBbL. MOJEKyIspHO -
TreHeTHYECKUe, OMOXMMHYECKHE U MaTeMaTHUYECKUE METOABI M3YUYEHUs SBOJIOLUH. | OMOIOTHYHBIE TEHBI.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUIOTeHETHYECKUX JEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIIOLINSA TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBwiia) 3BOMOUMU. [lpunyun cmenvt @yuxyui. HeoOpaTumocTh
3BOJIIOLIMU. AJlanTUBHAs paananusi. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mioutep, 3. I'ekkenb.

Tabmumer u cxembl: «OUIOTEHETHYECKUH PSJT TOMIAnN», « APXEONITEPHUKCY, «3BEPO3yObIe SIIEPHI»,
«Creronedansr»y, «Punmodure», «CeMeHHBIE ManmOpOTHUKN», «buoreorpaduyeckne 30HBI 3eMim»,
«peitdp xonTuHEHTOB», «PenukTel», «HauanpHble cTaguu 3MOPHUOHAIBHOIO PAa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTHYHBIE W aHAJIOTHYHBIE OPTaHbl», «PyIUMEHTBI», «ATaBU3MBDY, «XpOMOCOMHBIE
HaOOpBl UeloBeKa W MIMMNaH3e», «[JaBHbIC HampaBieHHs 3BONIOLUN», «OOIMEe 3aKOHOMEPHOCTH
3BOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, TepOapuu, MYISDKH HCKOIAeMBIX OCTaTKOB OPTaHM3MOB, MYISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTapHBIX OPTAHOB U aTaBU3MOB, KOJIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BUTHE KU3HU HA JemJie

Hayunble rumote3bl MpOUCXOXKACHUS XKU3HH Ha 3emie. AOuoreHe3 W maHcnepmus. JloHaydHbIe
NPEACTABICHHUS O 3apPOXKICHUH JKU3HH (KpeaurnoHu3M). [ nmore3a mOCTOSHHOTO caMO3apOXKACHHS KU3HH U
e€ omposepxkeHue omnbiTamu @. Penu, JI. Cnamnmanuanu, JI. Ilacrepa. IlpoucxokneHue >XH3HU HU
acTpOoOHOIIOTHSI.

OcHOBHbBIE JTalbl HEOPraHUYECKOW »sBoiouuM. [lnaHerapHas (reosoruveckas) HBOJIIOLMS.
Xumuueckasi 3BOMOUMsA. AOHOTEHHBIM CHHTE3 OPraHMYeCKUX BellecTB M3 Heopranudeckux. Ombir C.
Mwnepa u I'. FOpu. O6pazoBanue noauMepoB u3 MmoHoMmepoB. KoauepBarnas runoreza A. M. Onapuna,
rUIoTe3a neppuuHoro OynboHa JIk. XomnzeiHa, reHeruueckas rumnore3a I'. Mémnepa. Puboszumel (T. Uek)
u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH U BOSHUKHOBEHHUE MTPOTOKIICTKH.

Uctopus 3emnu u metoas! e€ uzydenus. Mckomaemble opraHMyeckue ocTaTki. ['eoxpoHonorus u
e€ meronsl. OTHOCHTENBHAS W aOCONIOTHAS TEOXPOHONIOTHsS. [ eoXpoHoNOrHYecKas MIKala: 30HBI, JPEI,
MIEPUO/BI, SMOXH.

HauanpHabie 3Tansl opranudeckoii 3postonuu. [losBieHne 1 SBOIOIHUS MEPBLIX KIETOK. DBOJIOIHS
MeTaboiau3Ma. Bo3HukHOBeHHE mnepBbIX dkocucTeM. COBpeMEHHBbIE MUKPOOHBIE OMOMIEHKH Kak aHajor
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIMuThL. [IpOKaprOTHI M DYKapHUOTHI.

[Iponcxoxnenne dykapuoT (CUMOMOTeHe3). OBOJIONUOHHOE NPOHCXOXKICHHE  BHPYCOB.
IIponcxoxneHne MHOTOKJIETOYHBIX OpPraHHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tanbl 3BONIOLMHU BHICIIMX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHd. Bbixon
pactennii Ha cymry. [losiBjeHHe CIIOPOBBIX pacTeHH W 3aBoeBaHME MMHU cymid. CeMeHHBIE pPacTEeHHS.
TIpoucxoxaeHne 1BETKOBBIX paCTEHUH.

OCHOBHBIE 3TaIbl IBOJIOIHMH >KMBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bl KMBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB - NOSIBIICHUE COBPEMEHHBIX THUIOB. IlepBhie XOpIOBbIE KUBOTHBIC. JKU3Hb B
BoJIe. OBONIONMS TO3BOHOYHBIX. [Ipowcxoknenne ampuOuii wu  pentwmid. [IpouncxoxneHue
MJIEKOTIMTAIOMMX © nTHl. [lpuHnum kimodgeBoro apomopdosa. OcBoeHne OECHO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMH CYIIIH.



PazBuTne km3HM Ha 3emiie MO 3paM W TIEPUOAAM: apXeH, MPOTEepPO30H, MAICO30U, ME3030H,
KaifHO30M. OOmas XapakTepUCTHKA KIMMaTa W TeOJIOTHMYECKHX TIporieccoB. llosBieHwe W paciBer
XapaKTepHBIX OPTaHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBUS U BIMSHUE HA Ta30BbII cOCTaB aTMOCHEpHI.

MaccoBble BEIMHpaHMsI - 3KOJOTHYECKHE KPU3HCHI Ipouuioro. IIpuduHsl U CIeNCTBUS MacCOBBIX
BeIMUpaHuii. COBpeMEHHBIM OSKOJOTHYSCKUHA KpH3HC, €ro ocoOeHHOCTH. IIpobimeMa coxpaHeHUs
OmopazHooOpasws Ha 3eMIIe.

CoBpeMeHHas cucTeMa opraHndeckoro mupa. [ [puHuume! kiaaccugukanum oprann3MoB. OCHOBHBIE
CUCTEMATHYECKHE IPYNIBI OPraHU3MOB.

JdemMoHcTpanun

[Moprpetsr: @. Penu, JI. Cnamnanmanuy, JI. [actep, . 1. Meunukos, A. Y. OnapuHn, J[xx. Xonaeii,
I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxemel: «Cxema ombita @®. Pemu», «Cxema ombita JI. IlacTtepa mo wu3ydeHHIO
caMo3apoKIeHUs XU3HN», «CxeMa ombita C. Mmmiepa, I'. FOpuy», «3Tarbl HeOpraHHIECKON IBOTIOITUNY,
«['eoxpoHonoruyeckas mkana», «HauanpHble 3Tanmbsl OpraHMuecKod 3Bomonnn», «Cxema o0Opa3oBaHUS
SYKapuoT IMyTéM cuMOmMOreHe3a», «Crcrema >KMBON TpUpOAbD», «CTpoeHHe BHpyca», «ApoMopho3sl
pactennit»y, «PuHMOMUTED, «OTHOKIIETOUYHBIE BOAOPOCIH», «MHOTOKIETOUYHBIE BOJOPOCTH», «MXW»,
«[Tanopotauku», «l'onoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHUN», «(CxemMa pa3BUTUSA
JKUBOTHOTO MHUpa», «Apomopdo3sl KUBOTHEIXY», «llpocteiimmey», «Kumeunononoctasie», «llmockue
YEpBUY, «YneHucroHorue», «PBIOBI», «3eMHOBOIHBICY, «IIpecmbikarouuecs, «IITuIey,
«Mutekonuraromue», «Pa3BUTHE XKU3HHU B apXeHCKON apey, «Pa3sBUTHE KM3HU B MPOTEPO30MCKON 3pey,
«Pa3BuTHE XU3HM B NAJIEO30MCKOMN 3pey, «Pa3BUTHE XKU3HH B ME3030MCKOU 3pe», «Pa3sBuTue KU3HU B
KaiiHO301cKoM 3pey, «CoBpeMeHHast CUCTEMa OPTaHUYECKOTO MUPAY.

Ob6opynoBanue: repOapuu PacTeHHH Pa3IMYHBIX OTHENOB, KOJUICKIIMM HACEKOMBIX, BIIa)KHBIE
npenaparsl JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUM WIJIOKOXKHX, CKEJIEeThl IT03BOHOYHBIX
JKUBOTHBIX, dYydesla MNTHI M 3BEpell, KOJUIEKIIMH OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJIKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas n1aboparopHas pa6ora «MozgenupoBanue onbsiToB Mmmnepa-tOpu no usydeHuro
aOMOTreHHOTO CHHTE3a OPraHMYECKUX COCIUHEHUH B IEpBUUHON aTMochepe».

JlabopaTopHas padora «/3ydyeHue u onrcaHne HCKONIaeMbIX OCTATKOB JPEBHUX OPraHU3MOBY.

IIpakTHyeckas padora «l/3yueHne ocOOEHHOCTEH CTPOSHUS PACTEHHUN Pa3HBIX OTIIEIOBY.

IpakTnyeckas padora «3yueHre ocobeHHOCTEH CTPOSHHS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa - AHTPOIIOreHe3

Paznensl u 3anaun aHTponoaorui. MeTop! aHTPOIIOIOTHH.

CraHOBNIEHHE TIPEICTaBICHUH O TPOMUCXOXKACHWM 4YeNOBeKa. PenuruosHele  BO33pPEHMS.
CoBpeMeHHbIe HayuHbIE TEOPHH.

CxoacTBO 4YenoBeKa C JKMBOTHbIMH. CucTeMaTHyeckoe TMOJOXeHHe deiaoBeka. CBUIETEThCTBa
CXOZICTBA YEJIOBEKA C KUBOTHBIMU: CPaBHUTEIBHO-MOP(OIOrHIECKHE,
sMOpuonornueckue, (pusnonoro-OnoxuMudeckue, nopereHdeckne. OTIUUMS YeIOBEKa OT >KUBOTHBIX.
[IpsiMOXOkaeHHEe M KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAaKoB. Pa3BuTHE TOJOBHOTO MO3ra U BTOpPOH
CUTHAJIbHOW CHCTEMBI.

Hewxkymme cuibl ((GakTopbl) aHTPONOreHe3a: Ouonorndeckue, couuanbHble. CoOTHOIIEHHE
OMOJIOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHOBHBbIE CTauH aHTPOTIOTeHe3a. PaHHNE denoBekooOpa3Hble 00e3bIHbI (POKOHCYJIBI) U paHHUE
TOHTHJIBI - OOIUE TMPENKH YeTI0BEKOOOPa3HBIX 00€3bsSH W JII0JIeH. ABCTPAIONUTEKHU - JIBYHOTHE TPEIKH
monel. YestoBeKk yMelblil, IEpBble U3rOTOBIEHUSA OpyAuid Tpyla. YesnoBeK NpSIMOXONSIIMNA W IEPBBIA
BBIXOJ] JroNiel 3a mpenensl Adpuku. Yenoek relienbOeprckuii - OOMMA TMPEIOK HEaHIIEPTaILCKOTO
YeloBeKa W 4YelloBeKa pa3yMHOro. UenoBeK HeaHAEPTaIbCKUH KaK BHJ JIIOJEH XOJOIHOTO KJIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHHUCOBCKUN YEIOBEK, OCBOEHHE KOHTWHEHTOB 3a MpeieaMu
Adpuku. [TaneoreHeTrka 1 najeoreHOMHKA.



OBOMIONYSI  COBPEMEHHOTO uenoBeka. EcrtecTBeHHBI OTOOp B MOMyNSIHAX — YeJIOBEKa.
MyTanuoHHBIH nporecc ¥ moauMopdusM. TTomysinoHHbIE BOIHBI, apeli) TeHOB, MUTPALUI U «3(PPeKT
OCHOBATEJIS» B MOMYJISIIUSIX COBPEMEHHOTO YEJI0BEKa.

UenoBeueckne pachl. [lorsaTue o pace. bonpime packl: eBporneonmHas (€Bpa3uiicKas), aBCTpaio-
HerpouHas (PKBAaTOpHANbHAsI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHCKas). BpeMs u myTm pacceneHus
yeloBeka MO IuTaHeTe. EAWMHCTBO denoBedecknx pac. HaydHass HECOCTOSTENBFHOCTh —pach3Ma.
[TpucnocoOyieHHOCTh YelloBeKa K pa3HbIM YCIOBUSIM OKpysKarolueidl cpeapl. BnusHue reorpaduueckoi
cpenpl u aApeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEIIOBEKA.

MeXaUCUUILTHHAPHBIE METOABl B (pU3MUECKON (OMONOTHUECKON) aHTPOMOJIOTHH. DBOIIOLHOHHAS
AHTPOMOJIOTHSL W TMAJCOaHTPOIIOJIOTHA YEJIOBEYECKUX MONyJsuid. buoconuaneHele ucciaeaoBaHUSL
NpUpOAbI YenoBeka. MccnenoBanue KOIBOMOMUHE OHOIIOTHIECKOTO M COLMAIBHOTO B UEJIOBEKE.

JdemMoHcTpanun

IToptpetsi: U. HapBuH, JI. JTuku, 5. . Porunckuid, M. M. T'epacumos.

TaOnuiibl ¥ CXEMBI: «MeToabl aHTPOIIOIOTUINY, «I 0JIOBHOM MO3I YEJIOBEKaY,
«YenmoBexooOpa3Hble 00e3bIHBD, «CKEeNeT YeloBeKa M CKeNeT MIMMITaH3e», «PyanMeHTH U aTaBU3MBD»,
«/IBmKyIyie CUIIBI aHTPONIOTeHE3a», «DBOIIOIMOHHOE IPEBO YENOBEKa», «ABCTPAIONHTEK», «HermoBek
yMenbliy, «HemoBek npAMoXosuuin, «/leHucoBckuil yenoex» «Heannepranbubl», «KpoMaHBOHLBDY,
«[Ipenxu genoBekay, «ITaIbl IBOIIOIIH YeIIOBEKay, «Packl uemoBekay.

ObopynoBaHue: MYJSDKM OKaMEHENIOCTEeH, MpEeIMETOB MAaTepHajbHOM KyJIbTYphl IPEAKOB
4enoBeka, penpoaykiuu ((ororpaduu) kapTuH ¢ MHQOJIOTHMYSCKUMH M OHOJCHCKHUMH CHOKETaMH
MPOUCXOXKJICHHUS YelloBeKa, (oTorpaduy HaXOIOK MCKOMAEMBIX OCTAaTKOB YEJOBEKAa, CKEJIET 4YelIOBeKa,
MOJIeIb Yepera YejoBeKa M ueperna IMIMMIIaH3e, MOJENb KUCTH YeJloBeKa M KUCTH HIMMIIaH3€, MOJEIH
TOpca MPEAKOB YEJIOBEKa.

JlabopaTopHasi padora «l/3yueHue oCOOEHHOCTEH CTPOEHUS CKelieTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «3yyeHue 3K0JIOTMUECKUX aJanTallil 4eIoBeKay.

Tema 6. Jxo10rus - HAyKa 0 B3aUMOOTHOLICHUSIX OPraHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM
¢ OKpY:kawoLleil cpenoi

3apoxneHue u pa3BuTHE 3Kojoruu B Tpyaax A. I'ymGombara, K. @. Pynwse, H. A. Cesepuosa, 2.
I'exkens, A. Tencnn, B. H. Cykauépa. Paznensl u 3agaun sxostoruu. CBsA3b 9KOJIOTHHU C IPYTHMH HayKaMH.

Metoapt akosnoruu. [loneBbie HaOmMIOJEHHS. OKCIEPUMEHTHI B OJKOJIOTUH: TPUPOJIHBIE H
naboparopHbsle. MojenupoBaHue B OKOJOTHH. MOHUTOPUHT OKpYKAalOUIeH Cpefpl: JIOKAIbHBIH,
PETHOHANILHBIN U TI100aJIbHBIM.

3HaueHHe SKOJIOTMYECKUX 3HAHWN I YeJoBeKa. DJKOJOTHUYECKOe MHPOBO33pEHHE KaK OCHOBA
CBsi3e denoBeuecTBa C NpUPOJIoNH. DOPMUPOBAHUE SKOJOTMUECKONM KYJIbTYphl M 3KOJIOTHYECKOU
TPaMOTHOCTH HaceJleHUsI.

JdemoHcTpanun

[optpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuet u cxembl: «Pazpmensl skomorum», «Metonsl sKonorum», «CxeMa MOHUTOPUHTA
OKpYKaroIleH cpeap».

JlaGopaTopHasi paGora «/I3ydyeHre METOI0B SKOJOTUYECKUX UCCICHOBAHUII.

Tema 7. Opranusmsl U cpeia 00MTAHUA

Okojoruueckue (akTopbl U 3aKOHOMEPHOCTH HUX JeiicTBus. Kiaccudukaius 3KOIOIHMUYECKUX
(baxTopos: abuotnyeckue, OMOTHUYECKHE, aHTpororenHbie. Oo1Ire
3aKOHOMEPHOCTH JISHCTBHS SKoNornueckux ¢aktopos. [Ipasuno munumyma (K. [npenrens, H0. JInoux).
TonepanTHOCTD. DBpUONOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MEI.

Abuornyeckue (akropsl. CBeT Kak 3konorndeckuil (¢akrop. JleiicTBue pa3HBIX Y4YacTKOB
COJTHEYHOTO CIEKTpa Ha OPTaHM3MBI. DKOJOTUYECKHE TPYNIBl PACTEHUI M JKMBOTHBIX 1O OTHOIIEHHUIO K
cBeTy. CurnanpHas poJib cBeTa. @OTONEpHUOIU3M.

Temneparypa kak oskojorudeckuid Qakrop. [elictBue TeMmepaTypbl Ha  OpPraHU3MBL
[ToiikunoTepMHbIe U TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.



BnaxHOCTh Kak 3KoJorHueckuit ¢akrop. [IpucnocoOeHuss pacTeHUH K MOIACPKAHUIO BOIHOIO
Oananca. Knaccugukanus pacTeHuil o 0OTHONIEHUIO K Boje. [IprucrnocoOieHus )KUBOTHBIX K H3MEHEHHIO
BOJIHOTO PEXHMA.

Cpenpl  oOuTaHWsI OpraHU3MOB: BOJIHAs, HA3eMHO-BO3AYIIHASA, I[IOYBEHHAs, TIyOWHHAs
MOIITOYBEHHAS, BHYTpHOpraHu3MeHHas1. DU3NKO-XUMIYecKre 0COOEHHOCTH Cpell OOMTaHUsI OPTaHU3MOB.
IIpucmoco0enns OpraHU3MOB K KU3HHU B Pa3HBIX CpEIax.

Buonornueckue putmbl. BHemHne W BHyTpeHHHE pUTMBI. CyTOUHBIE W TOJUYHBIC PHUTMBL.
[Tprcnoco6IeHHOCTh OPTaHI3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHI JKHU3HU.

XKuznennsie popmbl opranu3moB. [lorarue o xu3HeHHOU Qopme. JKuzHeHHbIe (HOPMBI pacTCHHA:
JIepeBbs, KyCTApHUKH, KyCTApHUYKH, MHOTOJICTHHE TPaBbl, OJHOJIETHHE TpaBbl. JKuW3HEHHbIC (OPMEI
JKUBOTHBIX: THAPOOUOHTEI, T€OOMOHTBI, a3p0OrnOHThI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

Buotnyeckne ¢aktopsl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBUN: KOHKYPEHLUS, XHUIIHHYECTBO,
cumOno3 u ero ¢Gopwmel. [lapasuTusm, Koomepamus, MyTyajau3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxyeOHnm4IecTBO). Herpodwueckme B3anMoacHCTBHS (Tommdeckue, ¢opudueckue, (HaOpHUIecKue).
3HaueHne OMOTHYECKUX B3aMMOJECHCTBHI /ISl CYIIECTBOBAHHUS OPTaHU3MOB B cpene oOutanwms. [lpuHiun
KOHKYPEHTHOT'O UCKITFOUEHHUSI.

JdemoHcTpanun

Tabmumer u cxembl: «JKojorudeckue (pakTopen, «CBETOBON CIIEKTP», «IKOIOTUYECKUE TPYIIITHI
JKMBOTHBIX II0 OTHOHICHHUIO K CBCTY», ((TCHHOKpOBHI)IC KHUBOTHBICY, «XOJIOILHOKpOBHBIC JKHBOTHBICY,
«Du3nonorndeckue ajJalTaliu )KUBOTHBIX), ((CpCI[BI O6I/IT3HI/I$1 OpraHusmMoB», «buonornueckue PUTMBD?,
«Kuznennsie GopMbI pacTeHuit», «KuzHeHHbIE (POPMBI KHUBOTHBIX», « IKOCUCTEMA ITHPOKOIUCTBEHHOT'O
mecay, <«JKocucTeMa XBOWHOTO Jeca», «llemu mnwranumsy, «XwumHuuecTtBoy, «llapazutuzmy,
«Konkypennus», «Cumomno3sy, «KKoMMeHcaIu3m.

OO0opyaoBaHue: repOapvy PacTEHUH M KUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIHMSHUIO Pa3IMYHBIX
AKOJIOTHYECKNX (DAKTOPOB, TepOaphy CBETONIOOMBBHIX, TCHENMIOOWBBHIX WM TEHEBBIHOCIWBEIX PACTEHUH,
CBETOJIIOOMBBIC, TEHENIOOMBHIE W TEHEBHIHOCIVBEIE KOMHATHBIE DPACTCHHUS, TepOapuu ¥ KOJIIEKIIUH
TETUTONFOOUBEIX, 3MMOCTOHKHAX, MOPO30yCTOMYMBBIX pACTEHWH, dyderna NTHIl W 3Beped, repdapuu
pacTeHnil, OTHOCSIINXCS K TUTpoduTaM, Kcepopuram, Me3orutamM, KOMHATHBIE PaCTEHUS JaHHBIX TPYIII,
KOJUIEKIIUU XKUBOTHBIX, OOMTAIOIINX B Pa3HBIX cpenax, repbapuu ¥ KOJUIEKIIMH PACTEHUH W KUBOTHBIX,
oOnafaonmx 4YepTaMu NPUCTOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHM JKW3HHU, TepOapuul u
KOJIJICKIINN paCTeHI/Iﬁ 1 JXUBOTHBIX Pa3JINYHbIX KU3HCHHBIX (I)OpM, KOJUICKIIMHU XKUBOTHBIX, YUaCTBYIOIINX
B pa3JIM4YHbIX OMOTHYECKUX B3aPIMOILeI71CTBPIHX.

JlabopaTopHas padora «BpIsBiICHHE TPUCITOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETa».

JlabopaTopHas padora «BbIsBICHHE TPUCITOCOOIICHUI OPraHU3MOB K BIIMSHUIO TEMIIEPATyPhI».

JlaGopaTopHasi padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HBIX MECT OOUTAHUSD».

Tema 8. JxoJiorust BUAOB U MOMYJISMIA

DKOJIOTHYECKNEe XapaKTepUCTUKU momynsanuu. llomymsanus kak Owonormdeckass cuctema. Poib
HEOJTHOPOJTHOCTH CpeAbl, (pu3muecknx OapbepoB M OCOOEHHOCTEH OMOJOTHH BUAOB B (hOPMHUPOBAHHUU
NPOCTPAHCTBEHHOW CTPYKTYpbl momyssiunid. OCHOBHBIE TIOKa3aTeNd MOMYJSIIMU:  YHCICHHOCTD,
IUIOTHOCTh, BO3pPAacTHasi W TMOJIOBasl CTPYKTYpa, POXKIAEMOCTh, HPUPOCT, TEMIl POCTa, CMEPTHOCTH,
MUTpaIus.

OKkosoruueckasi CTpykrypa nomyisinud. OneHKka YUCISHHOCTH MOy Isuuy. JAuHaMuKa TOMyJISIIuA
u e€ perymsinus. buornuecknii noTeHIMAN nomyssiui. MoenupoBanue AMHAMUKU nomyssinuu. Kpussle
pocTta 4YHUCICHHOCTU IIOITYJIALUH. KpI/IBI)Ie BbIXKMBAHUS. PCFYJT}IIII/ISI YU CJIICHHOCTH HOHy.HS[III/II‘/'II poJib
(baKTOpOB, 3aBUCAIINX M HE 3aBUCAIININX OT INNIOTHOCTH. DKOIOrHIECKHE CTpaTeTuu BUJI0B (r- n K-
CTpaTeruu).

[onsitre 06 sKoNOrMUYecKol Huie Buaa. MectooOuTaHrue. MHOroMepHast MOJIENb 3KOJOTHYEeCKON
Huiu [Jx .M. Xatunncona. Pazmepsl axonornyeckoit Huiiu. IloTeHmanbHas U peaju30BaHHas HUIILIU.

Bup xak cucrema nomynsinuid. Apeaisl BU0B. BUABI U MX KU3HEHHBIE CTPATErHU. DKOJOTHYECKHE
9KBUBAJICHTBI.



3aKOHOMEPHOCTH IOBEICHUS W MUTpalUil XUBOTHbIX. bHoJIOTMuUecKHe HHBAa3UU YYXKEPOIHBIX
BUJIOB.

JdemoHcTpauuu

IToptper: Ix. 1. XaTuuHCoH.

Tabmuupl ¥ cxeMbl: «OKOIOTHYECKUE XapaKTepUCTUKU momysinun», «lIpocTpancTBeHHas
CTpYKTypa nomyssiuuu», «BospacTHble nupamuapl nomymsiuuu», «CKOpPOCTh 3acelIeHUs] IOBEPXHOCTH
3eMiIH pa3NTUUHBIMU OpraHu3MamMmy, «Mogens skonorndeckoit Humm [x. Y. XatunHnconay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIUN )KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocobnenns ceMsH paCTeHUI K PacCeCHHION.

Tema 9. Jkojiorus co00MECTB. JKOJOTHIECKHE CHCTEMBI.

CoobmectBa opranu3MoB. bruonenos u ero ctpykrypa. CBsi3u MEXy OpraHU3MaMu B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. k. Tencnu). @yHKIMOHATIBHBIE OJOKA OPraHU3MOB B
9KOCUCTEME: NPOAYLIEHTHI, KOHCYMEHTHI, penyLeHThl. Tpoduueckue ypoBHu. Tpoduueckue Lemnu u ceTu.
AbuoTtnyeckue 010ku 3xocucteM. [1ouBbl 1 WiIbl B 9K0ocucTeMax. KpyroBopoT BeliecTB ¥ OTOK S3HEPTUHU B
9KOCUCTEME.

OcHoBHBIE MOKa3aTeIn SKOcUCTeMbl. buomacca n npoaykuus. DKOJOrHYeCKHe MTHpaMHUIbl YHCEl,
OMOMAacCHI ¥ SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Daykmyayuu. HarmpaBieHHbIC
3aKOHOMEpHBIE CMEHBI COOOIIECTB - CyKleccud. [IepBUYHbIE U BTOPUYHBIC CYKIIECCUH U MX NPHYUHBI.
AHTpOIIOTEHHBIE BO3ACUCTBHA Ha cykueccud. KimmmakcHoe coobuiectBo. bruopasnooOpasue u momHOTa
KpPYrOBOpOTa BELIECTB - 0CHOBA YCTOWYHNBOCTH COOOIIECTB.

[Ipuponnslie 3KOCUCTEMBI. DKocucmeMbl 03€p U pek. IKocucmembvl MOpel U OKeaHos. IKocucmemol
MyHOp, 1ecos, cmenel, nyCmulHb.

AHTpPOIIOreHHBIE KOCUCTEMBI. ArposKocucTeMa. ArpoleHo3. Paznnuns Mexy aHTpONOTreHHBIMU
Y IPUPOTHBIMHU SKOCUCTEMAaMH.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. loponckas duopa u dayHa.
CuHaHTpOonM3auusi TopoAckod QayHsl. buomormueckoe M XO3IHCTBEHHOE 3HAUCHHE arpo3KOCHCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aWMOJECHCTBUI OpPraHU3MOB B 3KOocHcTeMax. Poib
KACKAOH020 3¢hhekma u 6ud08-30upuxamopos (Kaiouevlx 8udos8) 6 (DYHKYUOHUPOBAHUU IKOCUCHEM.
IlepeHoc 3HEPruM U BEIIECTB MEXKAY CMEKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHW3MOB, MOIYJISIUNA
Y KOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M AaHTPOIIOTEHHBIX BO3IEHCTBHIA.

Mexanuzmul 6030eticmeus 3a2pA3HEHUN PAHBIX MUNOE HA CYOOP2aAHUSMEHHOM, OP2AHUZMEHHOM,
NONYAAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbL IKOJIOSUHECKO20 HOPMUPOBAHUSA AHIMPONOSEHHO20
6030eticmeusi. MeTo10IoTHs] MOHUTOPHHTA €CTECTBEHHBIX U @aHTPOTIOT€HHBIX 3KOCUCTEM.

JdemMoHcTpanun

[Moptper: A. x. Tencnu.

Tabmuuet u cxemel: «CTpykTypa OunoueHo3a», «JKOCHCTEMa LIMPOKOJIMCTBEHHOTO JIecay,
«DKocucTeMa XBOMHOTO Jecay, «DyHKIMOHAJIbHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «Kpyrosopor
BEIIECTB B 3KocucTeMey», «llemu mwurtanus (macTOWImHAas, NETpUTHAs)», «IKOJIOTHYECKAas MHUPaMUAa
yrcen», «IKOJIOrHIecKas mupamuga OnoMaccel», «Kojlorndeckas nmupamuia seprum», «OopasoBaHue
Oomnota», «llepBuunHas cykueccusi», «BoccTaHoBIeHHE Jeca TOCIE TMOXapa», «OKOCUCTEMa O03epay,
«ArporeHo3», «kKpyroBopoT BemecTB 1 MOTOK SHEPTHH B arporeHosey, «lIpumepsr yp6oskocucTemy.

O6opynoBanue: repbapun pacTeHHH, KOJUIEKIIMA HACEKOMBIX, Yydelia NTUIl U 3Bepel, repbapuun
KYJILTYPHBIX M JJAKOPACTYIIUX PACTEHHI, aKBAPHUYM KaK MOJIEIb DIKOCUCTEMBI.

IIpakTHyeckas padota «l3yuenue u onucanue ypOO3KOCHCTEMBD.

JlabopaTopHasi padoTa «/3ydeHne pazHOOOpa3ust MEIKUX MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
3KOCHCTEMAX).

JKeKypeust «IKCKypcusi B TUIMYHBIM Ouoreoneno3 (B AyOpaBy, Oepe3HSK, €NbHHK, Ha
CYXOZOJbHBINA WM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKYypeust «DKCKYpCHsI B arpO3KOCUCTEMY (Ha TI0JIE HITH B TEIUTMYHOE XO3SHCTBO)».



Tema 10. buocdepa - riiod6aabHas IKOCHCTEMA

Buocdepa - obmerranerapHas 0000uka 3eMJId, TJ€ CYIIECTBYET HIIM CYILISCTBOBaja JKU3Hb.
PazButre npexacrasieHuii o Ouocdepe B Tpymax 3. 3wocca. Yuenue B. WM. Bepnanackoro o 6uocdepe.
O6mactu 6buoceps! u e€ cocras. JKupoe BemecTBo Onocheps! U ero HyHKITHH.

3aKOHOMEPHOCTH CyIecTBOBaHUS Omocdepbl. OcobeHHOocTH OWoOcdepsl Kak TI00aIBHOM
sKocucTeMbl. JlmHaMudeckoe paBHOBecHe B Onocdepe. KpyroBopoThl BemecTB M OHOT€OXHMHUYECKHE
IUKIEI (Yriaepona, a3oTa). PuTMudaHOCTh siBNeHmit B buocdepe.

3onansHOCTH Onocdepsl. [lonsTne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYH/Apa, XBOWHBIE Jieca,
CMEILIaHHbIe W IIUPOKOJIMCTBEHHBIE JIeca, CTEMNH, CaBaHHbI, IIyCTHIHU, TPOIIMYECKHUE JIeca, BHICOKOTOPDSI.
Kimumar, pacTuTeNnbHBIN U )KUBOTHBIM MUP O0MOMOB cymin.CTpyKTypa u (DYHKIIUS KUBBIX CHCTEM, OIICHKA
WX PECYPCHOTO MOTSHIIMANA U OMOCHEPHBIX (YHKITHMA.

JdemMoHcTpanun

[Toptpetsr: B. W. Bepranckwii, 3. 31occ.

Tabmumer u cxemsl: «l'eochepsr 3emmm», «KpyroBopoT azota B mpupoe», «Kpyrosopot yriepoaa
B mpupoze», «KpyroBopot kuciopoaa B npupozae», «KpyroBopoT Boasl B mpupoje», «OCHOBHBIE OMOMBI
cymmny, «Knumarnueckue nosica 3emnny, «Tynapay, «Taifray, «Cmemannslii necy, « LInpokonncTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycteiHay, « Tponudeckuil ecy.

Ob6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJIJIEKITUH KUBOTHBIX.

Tema 11. UennoBek u oOKpy:kaiomas cpeaa

DKoJIOTHYECKHEe KPHU3UCHl W WX MPHYMHBL. Bo3melcTBue uenoBeka Ha Ouocdepy. 3arpsa3HeHue
BO3MymIHON cpeapl. OxpaHa Bo3myxa. 3arps3HeHre BOAHON cpenbl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenue nmoussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPOTIOTEHHOE BO3JCUCTBUE HAa PACTUTEIBHBIH M >KUBOTHBIM Mup. OXpaHa pacTUTEILHOTO U
JKUBOTHOTO Mupa. OCHOBHBIE TPUHIMIIBI OXpaHbl mpupoabl. Kpacuele kHuru. Oco0o oxpaHsieMble
npupousie Teppuropun (OOIIT). boranmueckue caasl ¥ 300J0THYECKUE TTAPKH.

OCHOBHBIE TIPUHIHUIIEI yCTOMYWBOTO pa3BUTHUSl UYEIOBEUECTBA U MPHUPOABL. ParmoHanpHOE
MIPUPOJIOTIONB30BAHNE U COXpaHEHHe OWOJIOrHYecKoro pazHooOpaszus 3emin. OOmme 3aKOHOMEPHOCTH
IO0ANBHBIX  JKOJOTHYECKHMX KpU3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa M €ro BEpOSTHHIC
MOCIIEICTBYSL.

Pa3BuTHe MeTONOB MOHHMTOPWHTA Pa3BUTHSA OINACHBIX TEXHOTCHHBIX mporeccoB. CucmemHbvie
uccredosanus nepexoda K pecypcocbepezaroueli U KOHKYPEHMOCROCOOHOU dHepeemuke. buonozuueckoe
pasznoobpaszue u ouopecypcwl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecnewugaroujue 00Cmyn K
UHGOpMAYUY NO COCMOAHUIO OMOENbHBIX U008 U IKocucmem. OCHOBbL dIKOpeaburumayuy IKocucmem u
€cnocob08 6opvovl ¢ buonospedcoenusMU. Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTHEM.

JdemMoHcTpanun

Tabnuip! U CXeMBI: «3arpsi3HeHue aTMoc(eph», «3arps3HeHne THIPOChEphI»,
«3arpsi3sHeHne T1ouBb), «llapHUKOBBEI 3PdekT», «Ocobo oOxpaHseMble TPUPOIHBIE TEPPUTOPHIN,
«Mopenu ynpaBisieMoro MUpPay.

Ob6opynoBanue: ¢ororpadpuu OXpaHSEMbIX pacTeHHH M KHUBOTHBIX KpacHoit kuHurm Poccuiickoit
®denepauny, Kpachoii KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

@I'OC COO ycranaBnmBaeT TPeOOBaHHS K Pe3ylbTaTaM OCBOCHHUS OOYYAIOMIMMHUCS IPOTPaMM
CpeIHero o0IIero o0pa3oBaHus: JINYHOCTHBIC, METAIIPEAMETHBIC U TIPEMETHEIC.

B cTpykType JNHMYHOCTHBIX pE3YyJIBTATOB OCBOCHUS MPOrpaMMBbI IO OHWOJOTHM BBIACICHBI
CIEAYIOLHE COCTABIISIOIINE: OCO3HaHUE  OOYYAIIIUMUCS  POCCHUICKOW IpakIaHCKOM
UJCHTUYHOCTH - TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH W CAaMOOIPENEICHUIO, Haauyue
Momusayuy K 00y4eHUI0 OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOeKIeHUH THYHOCTH Ha
OCHOBE KIIIOUCBBIX I[EHHOCTEH M UCTOPHYCCKUX TPAAMIUNA Pa3BUTUS OHOJOTHYECKOTO 3HAHUS,
20MOBHOCMb U CHOCOOHOCMb OOYUAIOIINXCS PYKOBOICTBOBAaTHCS B CBOEH AESITETHHOCTH IEHHOCTHO-
CMBICTIOBEIMH ~ yCTAaHOBKaMH, TPUCYIIUMH CHUCTeME OWOJIOTHYECKOTO OOpa3oBaHUs, Haluuue
NPABOCO3HAHUS IKOJIOTHIECKON KYIBTYPhI, CHOCOOHOCMU CMAasumb eI U CTPOUTH )KU3HEHHEIE TIJIaHbI.

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMEI IO OHOJIOTHH JOCTHUTAIOTCS B €IMHCTBE YIeOHOU
U BOCHUTATENIbHOM  JAEATEIBHOCTH B  COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUHUCKHMHU
COIMOKYIbTYPHBIMHU, HICTOPUIECKUMHE U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, PUHATHIMHU B OOIIIECTBE
MpaBWJaMd U HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS W
CaMOpPAa3BUTHSA, PA3BUTHSA BHYTPCHHEW IO3UIUU JIUYHOCTH, HATPUOTHU3MAa U YBAKEHHUS K 3aKOHY H
MIPABOIOPAIKY, YSIOBEKY TPY/a U CTapIIeMy OKOJICHHUIO, B3aMMHOTO YBaXKCHUSI, OEPEKHOTO OTHOILICHUS
K KyJIbTYpHOMY HACJIEIMI0 M TPaJULMAM MHOTOHALIMOHAIBHOrO Hapoja Poccuiickoit ®denepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS Y4YeOHOro mpeaMera «bBHONOrUS» JTOIDKHBI OTpaKkaTh
TOTOBHOCTH ¥ CTIOCOOHOCTH OOYUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEeMOW  IEHHOCTHBIX  OpHEHTAlWH, TO3WTHUBHBIX  BHYTPEHHUX  YOEKICHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHre KU3HEHHOTO
ONbITa W OMNbITA ACATEIIBHOCTH B IPOLECCE pPEAM3allMd OCHOBHBIX HAIPABIECHUNW BOCIUTATEIbHOU
JIEATEIBbHOCTH, B TOM YHUCJIE B YaCTU:

1) rpaxaaHcKoro BOCHHUTAHMSI:

c(hOPMHUPOBAHHOCTh T'PAXIAHCKON MO3UIMH O0YYArOIIEerocs Kak aKTHMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB ¥ 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JCSITEIBLHOCTH IPH CO3JAaHUM YYEOHBIX IPOCKTOB,
pellleHnU Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHCHUN OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh OMPENETSATh COOCTBEHHYIO IO3UIIMIO MO OTHOIICHUIO K SIBJICHHMSIM COBPEMEHHOM
JKU3HU U OOBSCHSATH €€;

YMEHHE YyYUTHIBATH B CBOUX JEHCTBHSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHA
JOJIeH ¢ pa3HBIMU YOSKICHUSIMH, KyJTbTYPHBIMHU [IEHHOCTSIMU U COITUAIIEHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMTOJIIHEHUS YI€OHBIX, IO3HABATEIEHBIX
U HCCIENOBATENLCKUAX 33J1a4, YBAXHUTEIHLHOTO OTHOIICHUS K MHEHUIO OIMOHEHTOB TNPH OOCYXICHHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOMN JEATELHOCTH;

2) MATPHOTHYECKOr0 BOCIUTAHMUS:

c(hOPMHUPOBAHHOCTh POCCUHUCKON TIPa)KMaHCKOH MICHTHYHOCTH, IaTPHOTH3MA, YBAKEHUS K
CBOEMY Hapo/Jly, 4YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, ropaocTu 3a cBoil Kpaid, cBoto PojiuHy, cBOi
SI3BIK ¥ KYJIBTYPY, IPOIIUIOE M HACTOAIIEE MHOTOHAITMOHATLHOTO Hapoaa Poccum;



LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIWI0 W IMaMSITHUKAM MPUPOABI, JOCTHXKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIOCOOHOCTH OIICHWBATh BKJIAJ POCCHUICKHX YYEHBIX B CTAHOBICHHE U DPa3BUTHE OHUOIOTHH,
TOHUMAaHUs 3HaYeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B KU3HHM YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHas yoe:KIEHHOCTb, TOTOBHOCTH K CITYKEHHUIO U 3ammTe OTeyecTBa, OTBETCTBEHHOCTD 3a €r0
cyas0y;

3) NyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSA:

OCO3HAHUE [yXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoaa; c(hopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, ’TUYECKOTO [TOBEJCHHUS; CIIOCOOHOCTh OLICHNBATh CUTYALUIO U IPUHUMATh OCO3HAHHBIE
PELICHNS, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE yCTOWIMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOLICHHWE K CBOMM POJMUTENSAM, CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS LICHHOCTEH ceMeHOMN JKU3HU B COOTBETCTBHUHM C TPaIULMAMU HapoaoB Poccuuy;

4) 3CTeTHYeCKOro BOCTIUTAHUSA:

9CTETUYCCKOC OTHOLICHUE K MHUPY, BKIOYasd 3ICTCTHUKY 6LITa, HAay4YHOI'O MW TEXHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMaHUEC SMOLMOHAJIbBHOT'O BO3I[€I>'ICTBI/I$1 JKUBOM IpUupoabl U eé IEHHOCTH, TOTOBHOCTH K
CaMOBBIPAXKCHUIO B pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUC ITPOABJIATH Ka4€CTBA TBOp‘ICCKOﬁ JIMYHOCTH;

5) ¢u3nyeckoro BocnuTanusi, (POPMHPOBAHUS KYJIbTYPHI 310POBbsi U IMOLHOHAILHOIO
O1aromoJsryuus:

MMOHMMaHWE W peaju3alis 3I0pOBOTO0 W O€30MacHOTO o0pa3a JKM3HH (30pOBOE IHUTaHHE,
COONIIOJICHNE THTHeHWYECKUX MPaBWI M HOPM, COAJaHCUPOBAHHBIA PEXUM 3aHATHA M OTABIXA,
peryisipHas (u3nveckass akKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIICTEHTHOTO OTHOLICHHS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

IMOHMMAHUC HNCHHOCTH IpaBUJI MHAWUBUAYAJTIBHOI'O U KOJIJICKTHUBHOI'O 663OHaCHOFO IIOBCACHHUA B
CUTYyalMSIX, YTPOKAIOIIUX 30POBBIO U XKU3HHU JIIOJEH;

OCO3HAHWE TIOCIEJCTBHA H HEMNPHUITUS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPyAOBOro BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTEePCTBA, TPYIOI00HE; TOTOBHOCTD K aKTHBHOM
JESITeIbHOCTH TEXHOJIOTHUECKON M COLMAIbHON HAIPABIEHHOCTH, CIIOCOOHOCTh HHUIIUHPOBATH,
IUTAHUPOBATH M CAMOCTOSITETIBHO BBIIOIHATE TAKYIO AESITEIbHOCTB;

HWHTEpPEC K pa3M4HbiM cdepaMm NpodecCHOHANBHON ACATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD OyayILel npodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HM;

7) JKOJIOTHYECKOr0 BOCIIHTAHMSI:

9KOJIOTHUYECKH IIeJieco00pa3HOe OTHOIIEHHE K MPHUPOEe KaK UCTOYHHKY KU3HH Ha 3eMile, OCHOBE
€€ CylIEeCTBOBaHUS;

MOBBIIIIEHHE YPOBHSI IKOJIOTHYECKON KYJIBTYPhI: IPUOOPETEHHE ONBITA TUIAHUPOBAHHS ITOCTYIIKOB
Y OLICHKU UX BO3MOYKHBIX ITOCJIEICTBUI JJI1 OKPY’KAOIIEH Cpelibl;

0CO3HaHHUE MIOOANTBHOTO XapaKTepa AKOJOTMIECKHUX MTPOOJIeM U IMyTeH UX pelleHHs; CIOCOOHOCTD
MCIIOJIB30BaTh MPHOOpETaeMble IPH U3yUSHUH OMOJIOTHH 3HAHUS M YMEHHS IIPH PEIICHNH Tpo0iIeMm,
CBSI3aHHBIX C pallMOHAIBHBIM IPUPOIONIOJIE30BaHNEM (COOIII0ICHNE TIPaBUJI TOBEICHHS B IPUPO/IE,
HalpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B 3KOCHCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, Onochepsl);

aKTHUBHOE HENPHITHE ACWCTBHUH, MPUHOCALIMX Bpel OKpY’Kalolled NPUPOAHOU cpele, yMEHHE
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOIMYECKHE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
NpeAoTBpPAIIaTh UX;



HUIMYAE PAa3BUTOTO  SKOJOTHYECKOTO  MBIIUICHHS, OKOJOTHYECKOW  KYJIBTYPBI, OIBITa
JESITeIbHOCTH KOJOTUYECKOW HalpaBlIeHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMH B ITO3HABATEIBLHOMH,
KOMMYHHMKAaTUBHOH M COLMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) meHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd U OOIIECTBEHHOHM NMPakTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYp, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIETYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEILCKOW KYJIbTYPBI KaK CPEACTBA B3aUMOACHCTBHS MEXTY
JFOIEMU M TIO3HAHUSI MUPA;

MMOHMMaHWe crnenrukn OWONOTMH KaK HayKH, OCO3HaHWUS e€ poiaun B (HOpPMHPOBAHUHU
paIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIAaHUH IEJIOCTHOTO MPENCTaBIeHUs 00 OKpYXalolleM MUpe
KaK O eIUHCTBE MPUPOJIBI, YEIOBEKa M OOIIECTBa, B O3HAHUN TPUPOTHBIX 3aKOHOMEPHOCTEH U PeICHUU
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OWOJIOTHU JJI COBPEMEHHOW HMBUJIM3AIMK: O00CCIICUCHHSI HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX pemaTtb
peCypcHbIe TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX YKOJIOTHYCCKHX
npobjeM ¥ oOecredeHus] Mepexona K YCTOWYMBOMY pa3BUTHIO, PAIMOHATIBHOMY HCIOJIb30BAHHIO
MPUPOIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aWHTEPECOBAHHOCTh B TMONYYCHUH OHMOJIOTUYCCKUX 3HAHUA B IIENAX TOBBIINICHHUS OOIIEH
KYJBTYPbI, €CTECTBCHHO-HAYYHOUW IPAMOTHOCTH, KaK COCTABHOW 4acTH (D)YHKIIMOHATBHOW TPaMOTHOCTH
oOygatonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

MOHUMAaHHUE CYIIHOCTH METOJIOB TTO3HAHHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MMONydaeMble 3HAHHS JJIs aHaliu3a W OOBSICHCHHS SBJICHUN OKPY)KAIOIIero MHUpa |
MPOUCXOSNUX B HEM HM3MCHEHWH, YMEHHE JellaTh OOOCHOBAHHBIC 3aKIIOUYCHUS HA OCHOBE HAYUYHBIX
Q)aKTOB 1 UMCIOINXCA AaHHBIX € HEJbIO MMOJTYUCHUA JOCTOBCPHBIX BHIBOAOB,

CHOCOOHOCTD CaMOCTOSITENIBHO WCIIOJIB30BaTh OMOJIOTHUYECKHE 3HAHMS JAJIS PELICHUs] MPOoOJieM B
PCAIBHBIX )KU3HCHHBIX CUTYallUAX,

OCO3HaHWE IEHHOCTH HAY4YHOW JIeSTETBbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCICI0BATCILCKYIO ACATCIIbHOCTh MHANBUAYAJIIBHO U B I'PYIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPBIBHOMY 00pa30BaHUIO M caM00Opa30BaHHIO, K aKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHHM 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSMHU.

METANPEJIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS yueOHOTO MpeaMeTa «bHoIorusy BKIIOUAIOT: 3HAYUMBIE
Uit GOPMHPOBaHHMS ~ MHPOBO33PEHUST  OOYYAIOUIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOIeHayYHbIe TIOHSATHUS, OTPAXKAIOIIME IEIOCTHOCT, HAYYHOW KapTHUHBI MUpa W CIenu(UKYy METOJOB
MO3HAHMS, WUCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DPHEPrHs, SBIEHHE, MpPOIecC, CUCTEMA,
Hay4yHBIA (haKT, TPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, HCCIeNOBaHWEe, HaOIroleHNE,
U3MEpeHHe, OJKCIEPUMEHT U Jpyrue); YyHHBEpcalbHble y4yeOHbIe JEHCTBHS (TO3HABATENLHEIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), oOecreunBaromue GopMupoBaHue (pyHKIIMOHATHHONW TPAMOTHOCTH
M COLMAJIbHOM KOMIIETCHIMH OOydYalomMXCs; CHOCOOHOCTH OOYYaroIIMXCsl MCHOJIb30BAaTh OCBOEHHBIC
MCOXKIUCHUIITIMHAPHBIC, MHPOBO33PECHUYCCKHUE 3HAaHHUA W YHUBEPCAJIBHBIC yT-Ie6HBIe HeﬁCTBHH B
II03HABATEJIBLHON U COLMATIbHON ITPAKTHUKE.

B pesynpTaTe m3ydeHms OMOJIOTUH Ha YPOBHE CPETHETO OOIero oopazoBaHus y 00yJarOIIETOCs
OymyT chOpMHpPOBAHBI TIO3HABATEIbHBIE YHUBEPCAIBHBIE YyYeOHBIC JEUCTBHUS, KOMMYHHUKATHBHBIC
YHHUBEpCalbHbIE y4eOHBIE IEHCTBHA, PETryISATHBHbIE yYHHBEpCAJIbHBIE Y4eOHBIE NEWCTBHUS, COBMECTHAs

JACATCIIBHOCTD.



MertanpeaMeTHbIE Pe3yabTaThl OCBOCHHSI MPOTPAMMBI CPEIHEr0 OOIIero 0Opa30BaHHS JOJIKHBI
OTpaXkaTh:

OBiaieHHe YHUBEPCAIBLHLIMYU Y4€OHBIMH MO3HABATEIbLHBIMH J€HCTBUSIMH:

1) 6a3oBbIe JIOrHYeCKHe AeiiCTBUS:

CaMOCTOSITEIbHO ~ (DOPMYJIMPOBAaTh U aKTyaJIM3UPOBAaTh MpoOJieMy, paccMarpuBaTh e
BCECTOPOHHE;

WCIIONIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBINUICHUS (aHalu3a, CHHTE3a,
cpaBHEHUS, Kiaccuukaum, o000IMeH ), PACKPBIBATh CMBICT OMOJIOTHUCCKUX TIOHATHHA (BBIICIATh MX
XapaKTepHbIE MPU3HAKA, YCTAHABINBATH CBSI3U C IPYTHMHU TOHATHSIMH);

OTIPEIETISATH IeN JeSITEFHOCTH, 3a7aBasi mapaMeTpbl M KPUTEPUH MX TOCTHKEHHS, COOTHOCHUTH
PE3yIBTATHI ICATENHHOCTH C TIOCTABICHHBIMH TEJSIMU;

WCIIONIE30BaTh OMOJIOTHYECKHE TIOHATHUS ISl OOBSICHEHUS (PaKTOB W SBJICHHIA )KHUBOW TIPUPOIIBI;

CTPOHUTH JIOTUYECKHE pacCcyXIeHus (MHIyKTHBHBIC, NEAYKTHBHBIE, 10 aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TIPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBJICHUSIX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUCHUS;

MNPUMCHATHL CXEMHO-MOZCIIBbHBIC CpPCACTBa IJId MPEACTABICHUA CYHICCTBCHHBIX CBsI3e U
OTHOIIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe IMPOTUBOPECUYH pPAa3HOrO poja,
BBIABJICHHBIX B Pa3JIMYHLIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHHKAX,

pa3pabaTeiBaTh IJIaH PEIICHUs MPOOJIeMbl ¢ YYETOM aHallM3a MMEIONIUXCS MaTepUabHBIX H
HeMaTepUANbHEIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B ACATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJSIM, OIIEHUBATh
PUCKH TIOCIECTBUH IS TEILHOCTH;

KOOPJIMHHUPOBATb W  BHIIONHATH paboTy B  YCIOBUSIX pEANBHOTO, BHPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aHMOICHCTBUS;

Pa3BHUBaTh KPEATHBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

2) 0a30Bble HCCIIEN0BATENBCKUE NeCTBHS:

BJI1aA€Th HaBBIKaAaMH y‘-IC6HO'PICCJICI[OBaTeHI>CKOI>'I u HpOCKTHOﬁ JCATCIIBHOCTH, HaBbIKaAMU
paspenieHus mpodJeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS
IMMPAKTHUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITIO3HAHMA,;

HCIIOJIB30BaTh Pa3/IMUHBIC BHJbI JCATCIHLHOCTU 10 IMOJYUYCHHWIO HOBOI'O 3HAHUA, €ro
WHTEpIIpEeTay, TPeoOPa3OBaHUIO0 U PUMEHEHHUIO B YUeOHBIX CHUTYallUsX, B TOM YHCIE MPH CO3AaHUH
y49e0HBIX U COIMATHHBIX MTPOEKTOB;

(opMUpOBaTH HAyUYHBIA THIT MBIIUICHUS, BJIAaJETh HAYYHOW TEPMHUHOJOTHEH, KIFOUYEBBIMU
MOHATHSMHU U METO/IaMU;

CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIUsX;

BBISBIISITh TIPUYMHHO-CIIEJICTBEHHBIEC CBSI3W M aKTyallM3WPOBaTh 3a/1ady, BBIIBUTATh TUIOTE3Y €€
peUI€HUA, HAXOAWUTH AapryMCHTBI JIA JOKa3aTCJIbCTBa CBOHUX YTBep)KILeHHfI, 3aaBaTb MapaMETpbl U
KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH IOJYUYCHHBIC B XOJ€ PCHICHUA 3aJla4d PE3YJIbTAThbl, KPUTUYCCKU OLCHUBATH HX
JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBUSX,

naBaTb OLICHKY HOBBIM CHUTYyallUsAM, OCHHUBATH HpHOGpeTéHHBIﬁ OIIBIT; OCYIIECTBJIATH
IeJIeHANPaBICHHBIH TOUCK MTEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS B MPO(DECCHOHATBHYIO CPELLY;

YMETb MIEPEHOCUTDH 3HAHUS B TIO3HABATENBHYIO U MPAKTUIECKYIO 00JIaCTH KU3HEIEATSILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MTPEIMETHBIX 00JIaCTel;

BBIBUTATh HOBBIC WJIEHU, MPE/JIAaraTh OPUTHHAIBHBIC TIOJXOAbl M PEIICHUS, CTABUTh MPOOJIEMBI U
3a/1a4, JOITyCKArOIIHE AIbTEPHATUBHBIC PEIICHMSL.



3) pa6orta c nnpopmanueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(GOpMALUUHU (TEKCTe Y4eOHOTO MOCOOHs, Hay4HO-
TOMYJISIPHON JIUTEpaType, OMOMOTHUECKUX CIOBapsX M CIPAaBOYHHUKAX, KOMIILIOTEPHBIX 0a3axX JAaHHBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALUIO PA3IMYHBIX BUAOB M (OPM NPEACTABICHUS, KPUTHUCCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

¢dbopMynupoBaTh 3ampockl W MPUMEHSTh pa3jIM4YHble METOAbI MNpU TOHCKE M 0TOope
ononornueckoi nHGopMamu, He0oOXOAUMON AT BBIIOIIHEHHS YUeOHBIX 3a/ay;

npuoOperaTh  OMBIT  WCIOJNB30BaHWS  HWHPOPMAIMOHHO-KOMMYHUKATHBHBIX — TEXHOJIOTHH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHHSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BEIOMPATh ONTHMAIBHYI0 (POpPMY MPEACTABICHUS OMOIOTHYECKOW WH(MOPMAITUN
(cxemsl, Tpad UKy, TUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTOE);

WCTIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPU paboTe ¢ OHOJIOTHUECKONW WHPOPMAITUCH:
MPUMEHATh XUMUYeCKHe, (U3NUeCKHe U MaTeMaTHYecKie 3HaKNH W CUMBOIIBL, (hopMyIiel, abOpeBHaTypy,
HOMEHKIIaTypY, UCIOIb30BaTh U IPEOOpa30BBIBATh 3HAKOBO - CHMBOJIMYECKUE CPEJICTBA HATIISATHOCTH;

BJIaJIeTh HABBIKAMH DPACIO3HABAHMS W 3alIUTHl MHPOpMAH, WHPOPMAIMOHHON 0€30MacHOCTH
JIMYHOCTHU.

OsJaageHue yHMBEPCAJILHBIMH KOMMYHUKATHUBHBIMH JIeHCTBUSIMU:

1) o6meHune:

OCYIICCTBJIATE KOMMYHUKAIIMU BO BCEX C(bean JKM3HHU, aKTUBHO Y4YaCTBOBATb B AHAJIOTC HIIU
JUCKYCCHH TIO CYIIECTBY OOCYyXIaeMoW TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHUTEITLHO BBIMOJHEHUS MpeiaraeMoi 3a7auu, yUYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTH MO3HITUI
JPYTUX YYaCTHUKOB JMATIOTa I TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIC CPEJCTBA OOIMICHUS, MOHWMATh 3HAUCHHWE COIMATBHBIX 3HAKOB,
NPE/NMOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTyalluid, yMeTh CMArYaTh KOH(IJIUKTBI ¥ BECTH
TIEPErOBOPBI;

BJIaJIeTh Pa3IYHBIMU CIOCOOaMH OOLICHHS W B3aUMOJACHCTBHSA, MOHUMATh HAMEPEHUS IPYTrux
TIo/IeH, MPOSIBIATh YBAKUTEIBFHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popMynrpoBaTh
CBOH BO3paKEHUS,;

pa3BEPHYTO W JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAasl 1eSITeJbHOCTD:

IMOHMMATh U HUCIIOJIB30BAaTh IMPECUMYILCCTBA KOMaH):[HOﬁ u HHILHBH}:[yaJIBHOﬁ pa6OTBI IIpu pCUICHUN
OuoJIOoruvecKko  TpoOJieMbl, OOOCHOBBIBATH HEOOXOJWMOCTh MPUMEHEHUS TPYMNIOBBIX  (HOpM
B3aUMO/ICHCTRUS MTPH PEIICHUH yueOHOU 3a/1a4H;

BBIOUPATh TEMATUKYy ¥ METOJIbl COBMECTHBIX JCHCTBHHA ¢ Y46TOM OOIIUX HMHTEPECOB H
BO3MOXHOCTEH KKIOT0 WiCHA KOJJICKTHBA;

MPUHUMATH TEJTH COBMECTHOMU JICSATEbHOCTH, OPTraHU30BBIBATh U KOOPJWHUPOBATH JCHCTBHUS TO
e€ JIOCTMKCHUIO: COCTABIATH IUIAH JICHCTBUH, pacrlpeneNsaTh pod ¢ y4€TOM MHEHUH YYaCTHHKOB,
00Cy)1aTh pe3yJIbTaThl COBMECTHOM pa0OThI;

OLICHMBATHL KAauCCTBO CBOCTO BKJIaga W KaXJ0ro ydaCTHUKa KOMaH/Ibl B O6IHPII71 PE3YIbTAT 11O
pa3paboTaHHBIM KPUTEPHUIM;

npeajiaratTb HOBBIC IIPOCKTHI, OHLOCHHMBATHL HWACU C TIIO3WIMHM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATE IMO3UTUBHOC CTPATCTUYCCKOC IMOBEACHUE B PA3JIMYHBIX CUTyallUAX, HPOABIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HHULUATHBHBIM.

OBiajieHHe YHUBEPCAILHBIMHU PEryJIATHBHBIMU JT€HCTBUSAMM:

1) camoopranu3anus:

HCTIONB30BaTh OMONOTUYECKUE 3HAHUS JAJIsl BBISIBJICHUS MPOOJIEM U UX PELICHUS B KU3HEHHBIX H
Y4eOHBIX CUTYAIHsX;



BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUHM LENIeBbIE M CMBICIOBBIE YCTaHOBKH B CBOHUX
JEUCTBUAX M TOCTYNKax IO OTHOWIEHWIO K JKMBOW THPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY>KaIOIHUX;

CaMOCTOSITEIBHO OCYLIECTBIATH TIO3HABATEIIbHYIO ACATENbHOCTD, BBISIBISTH MPOOJIEMBI, CTABUTH U
¢dopmynupoBaTh COOCTBEHHBIE 3a1a4l B 00pa30BaTEIbHOM ASSATEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIBHO COCTABIATH IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM UMEIOINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHNH; 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHN;

JieNIaTh OCO3HAHHBIN BEIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHWBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHUIO IIMPOKON DPYAUIINHN B PA3HBIX 00IACTAX 3HAHU,
MTOCTOSTHHO TIOBHIIIATH CBOW 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallsIM, BHOCHUTH KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BJIQJICTh HAaBBIKAMU TIO3HABATEIIBHONH pe(ICKCHMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHHA U
MBICIIUTENIFHBIX TIPOLECCOB, MX PE3YJNTATOB U OCHOBaHUH, WCIOIB30BaTh HPUEMBI pedieKCHu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX CHIKEHUIO; IPUHUMATD

MOTHUBBI U apIYMEHTBI IPYTUX MIPU aHAIHU3E PE3YyJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ce0s U APYTrHX:

MIPUHUMATE ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTyMEHTBI APYTUX MIPU aHAJIU3E PE3YJIbTATOB ACSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BHUBaTh CHOCOOHOCTH MMOHUMATH MU C ITO3UIIUH JIPYTOTO YeJIOBeKa.

NPEIMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl OCBOSHHS colepxaHusi ydeOHoro mpenmera «buonorms» Ha
yrIyOJNEHHOM YPOBHE OpPHEHTHUPOBAaHbI Ha oOecriedeHue MNpOQMIBHOIO OO0ydeHHs OOYyYaroluXcs
Oouosorun. OHM BKIIOYAIOT: cHeUU(HUUECKUe UIsi OMOJOTMM HAaydHble 3HAHMS, YMEHHS MU CIIOCOOBI
JEHCTBUII TIO0 OCBOEHHMIO, HMHTEpIpPETalMUd W MpeoOpa3oBaHUIO 3HAHWH, BUABI AEATENBHOCTH II0
MOJY4YE€HHUIO HOBBIX 3HAHUH U UX MPUMEHEHHUIO B Pa3INYHBIX y4eOHBIX, a TAKXKE B pEabHBIX KU3HEHHBIX
cutyauusix. IlpeaMeTHble pe3ynbTaThl PeICTaBICHbI 10 TOAaM U3YUICHUSI.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus» B 10 kiacce RONKHEBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECTe W POJH OWOJNOTMH B CHUCTEME eCTECTBEHHBIX HAyK, B
(OpMHPOBaHNH €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B TIO3HAHWM 3aKOHOB TPUPOJBI M DPEHICHUH
npoOJeM palMOHALHOTO TMPHPOJIONONB30BAHUS, O BKJIAJEC POCCHMCKHX W 3apyOeKHBIX YYEHBIX B
pasBuTHE OUOJIOTHH;

BJIaJICHUE CUCTEMOM OHMOJIOTMYECKUX 3HAaHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraoLINe
OWoslornyecKkue TEPMHMHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTabolu3M, TIOMeocTas,
CaMOpEryJisilus, CaMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTh, W3MEHUYMBOCTb, POCT M Pa3BUTHE),
Oouonornueckue teopun (knerounas teopust T. lIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieAcTBeHHocTH T. Moprana), yuenns (H. M. BaBunoBa - o meHTtpax MHorooOpasus u
NPOUCXOXKJCHUS KYyJIbTYPHBIX PACTEHHMH), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IIEPBOTO IIOKOJICHUS,
pacIleIUIeHns], YMCTOThl TaMeT, HE3aBUCUMOro HacienoBaHusa ['. MeHpens, roMoJorH4eckux psioB B
HacleaCcTBeHHOH m3MeHnunBoctr H. M. BaBniiosa), mpuHIHUITE (KOMIUIEMEHTAPHOCTH);



BJlaJIcHHEe OCHOBHBIMH METOJaMH HAY4YHOTO TIO3HAHUs, HCIOJIB3YEeMbIX B OHOJOTMYECKHX
MCCIIEIOBAHUSX KHUBBIX O0BEKTOB (OMUCaHUE, U3MEPEHNE, HAOIIOACHUE, IKCIIEPUMEHT);

YMEHHUE BBIACIATH CYHIECTBCHHbIE IPH3HAKU: BHUPYCOB, KIETOK MPOKApUOT M OSyKapHOT,
OJTHOKJIETOUHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4HcJie OaKkTepuii, TpuOoB, pacTeHHi, )KUBOTHBIX
W 4YeJIOBeKa, CTPOCHHUS OpPraHOB M CHCTEM OpPraHOB pAacTCHUH, >KUBOTHBIX, YENIOBEKa, IMPOIECCOB
KU3HEIEATEIBHOCTH, NPOTEKAIONINX B OPraHW3MaxX PacTeHUH, KUBOTHBIX M YEIOBEKAa, OMOIOTHUECKUX
MPOIECCOB: OOMEHA BEIIECTB (METa0ONU3M), TPEBPAICHUS JHEPTUU, OPOKCHHUs, aBTOTPO(PHOTO U
rerepoTpopHOr0 TUMOB NHUTaHU], (DOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, raMeTOreHesa,
sMOpuoreHesa, IOCTIMOPHUOHATIBHOTO Pa3BUTHUS, PA3MHOXKEHHSI, HHIUBUIYaIbHOIO PAa3BUTHsI OpraHU3Ma
(oHTOTEHE3a), B3aMMO/ICHCTBUS T'€HOB, TE€TEPO3HCa, HICKYCCTBEHHOTO 0TOOpA;

YMEHHE yCTaHABIMBATh B3aMMOCBS3H MEXAYy OPTaHOWAAMH KJIETKU U UX (QYHKLUUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH W WX (QYHKUMAMH, MEXAY OpraHaMH ¥ CHUCTEMaMH OpPraHoOB y DPAcTCHHMH,
JKUBOTHBIX U 4€JIO0BEKAa M UX (PYHKIMAMHU, MEXIY CUCTEMAaMH OPraHOB U UX (PYHKIMAMHU, MEXAY 3TallaMu
oOMEeHa BeIEeCTB, STamaMH KJIETOYHOIO M[HKIa M JKU3HEHHBIX IMKJIOB OPraHU3MOB, JTallaMH
SMOPHOHATIBHOTO Pa3BUTHSI, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHUTIOM H (haKTOpPaMH Cpellbl OOUTaHUS,

YMEHHUE BBISIBIISITh OTJIMYUTENbHBIC IPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE PACTEHH, JKUBOTHBIX
1 YEJIOBEKa;

YMEHHE HCIIONB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTHYECKYI0 TEPMHHOJOTHIO |
CHUMBOJIMKY JUIS JOKA3aTeNbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelaTh OHOJIOTMYECKHE 33Jadd, BBUIBIATH NPUYMHHO-CIIEICTBEHHBIC CBS3H MEXIY
UccIieyeMbIMU OMOJIOTMYECKIUMH IPOLECCaMU U SABJICHUSMHU, JeJIaTh BEIBOABI M IPOTHO3bI HA OCHOBAHUH
MOJY4YEHHBIX PE3YNbTATOB;

YMEHHE BBITIONHATH JTAOOPAaTOPHBIE W MPAaKTHYECKHEe paboThl, COOMIOAATh MpaBmia pu padore ¢
y49eOHBIM U TA00OPATOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, MPOBEPSITH MX 3KCIEPUMEHTAIBHBIMU CPEACTBAMHU, QOPMYIUPYS
LeJb MCCIIeJOBaHMs, aHATTM3UPOBATh MOJNyYCHHBIC PE3YIbTAThI U IENaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B yUeOHO-MCCIIEIOBATENBCKOM paboTe Mo OMOJIOTrHUH, SKOJIOTHH M METUIIMHE,
NPOBOJAMMOI Ha 0a3e WIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJMYHO TMPEICTABISATh MOJTYYCHHBIE
pe3ybTaThl HA YYCHUYECKUX KOH(PEPECHIIUSX;

YMEHHUE OIIEHMBATh JTHUECKUE ACIEKThI COBPEMEHHBIX HCCIICIOBAaHHNA B OOJIACTH OWONOTHH U
MEIUIMHBI (KIOHHPOBaHHE, MCKYCCTBEHHOE OILIOJOTBOPEHUE, HAMpPAaBICHHOE W3MEHEHHE T'€HOMa |
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BHIOOp Oyaymield npodecCHOHANbHON JesITENbHOCTH B
oOmact OWOJIOTHH, MEOWLMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOIO XO3SWCTBA, MHIICBOI
NPOMBIIIEHHOCTH, YIIyONATh IO3HABaTEIbHBIM WHTEPEC, HANpPAaBICHHBIH Ha OCO3HAaHHBIA BHIOOD
COOTBETCTBYIOIIEH NMPOdeccuu 1 MPOA0JIKEHNE OHMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHETO
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsI.

[MpeameTrHble pe3ynbTaThl OCBOEHUS y4deOHOro mpeamera «buomorusi» B 11 knacce NOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMHA O MecTe M POJM OHOJOTMH B CHUCTEME ECTCCTBEHHBIX HAayK, B
(OpMHPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTWHBI MUpA, B MO3HAHUH 32aKOHOB TPUPOJIBI H
pEIICHHN JKOJIOTUYECKUX IPOOJIEM 4YelOBEYECTBA, a TAKXKE B PEIICHHH BOIPOCOB PAIOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, U B (JOPMHUPOBAHHUHU [IEHHOCTHOTO OTHOIICHUS K TPUPOJIE, OOLIECTBY, YEIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJAJeTh CUCTEMON OWOJOrMYECKHX 3HaHUH, KOTOpas BKIIOYAET ONpEACTICHUS H
NOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOrMYEeCKUX TEPMUHOB M TOHATHUH (BH[, SKOCHCTEMA,
Oouocdepa), Ouosormueckue Teopuu (dBomouuoHHas Teopus Y. JlapBuHa, cCHUHTETHYECKas TEOpHs
sBosronun), yueHus (A. H. CeBepuoBa - o myTsax W HampasieHHAX s3Bomounu, B.M. BepHaackoro - o



ouocdepe), 3akoHbI (reHeTnyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra, 3aponbleBoro cxoacraa
K. M. bopa), npaBuna (mMunumyma FO. JIubuxa, 3KOJOTMYECKOH NHPaMUABl SHEPTHH), THUIOTE3BI
(runoresza «mupa PHK» V. 'unbepra);

YMEHHUE BJIaJeTh OCHOBHBIMH METOJaMU HAyYHOTO MO3HAHUS, UCIIOIB3YEMbIMH B OHMOIOTHYECKUX
UCCIICIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHHE, U3MepeHHe, HaOIIoJeHHe, HKCIIEPUMEHT),
croco0aMH BBISIBJICHUS M OLIEHKH aHTPOIIOT€HHBIX U3MEHEHHUH B TIPUPOJIE;

YMEHHUE BBLACTSTH CYNIECTBEHHBIC MPHU3HAKW: BHIIOB, OMOTEOLIEHO30B, SKOCHCTEM U Ouocdepsl,
CTaOMJIM3UPYIOIIET0, ABIKYILIETO M Pa3phlBAIOLIETO E€CTECTBEHHOIO OTOOpa, auIoNaTpUYEcKOro |
CHUMIIaTPUYECKOr0 BUI000pa30BaHMs, BAMSHMS IBIKYIIUX CHJI 3BOJIIOLMU HAa TeHO(QOH[ MHOIYJIIHNY,
IPUCIOCOOJIEHHOCTH OPraHW3MOB K CpeAe OOWTaHMS, 4YEepEeNOBaHMS HANPABICHUI HBOJIOLMNH,
KPYrOBOPOTa BELIECTB U [IOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTAHABIMBAaTh B3aUMOCBS3UM MEXIY IPOLECCAaMH 3BOJIOLMH, ABIKYLIIMMH CHIAMH
AHTPOIIOTCHE3a, KOMIIOHEHTAMH Pa3JInYHbIX 3KOCUCTEM U NPHCIIOCOOIEHUSIMHA K HUM OPTaHU3MOB;

YMEHUE BBISIBIATH OTIIMYUTENbHBIC TPU3HAKH JKUBBIX CHUCTEM, IPUCIIOCOOIIEHHOCTD BUAOB K Cpele
oOuTaHusi, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMOCBS3€H OpPraHU3MOB B
coobmiecTBax, aHTPOIOTeHHBIX M3MEHEHHI B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIONB30BaTh COOTBETCTBYIOMIME APTyMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJOTHIO |
CHUMBOJIMKY JUIS JOKA3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUYECKHX TPYIII, B3aHMOCBSI3H
OpraHU3MOB M cpelpl OOWTaHWs, EAWHCTBA 4YeNOBEYECKHX pac, HEOOXOAWMOCTH COXpaHEHUS
MHOT000pa3us BUIOB U 3KOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IIPUPOIbBI U YEIOBEUECTBA;

YMEHHE pelIaTh OHOJIOTMYECKHE 33JadM, BBUIBIATH HPUYMHHO-CIEICTBEHHBIC CBS3H MEXIY
ucciielyeMbIMU OMOJIOTMUECKUMH IPOLIECCAMU U SABJICHUSMHU, JeJIaTh BEIBOABI M IIPOTHO3bI HA OCHOBAHUH
MOJY4YEHHBIX PE3YNbTATOB;

YMEHHE BBITIONHATH TaOOPaTOPHBIE W MPAaKTHYECKUE padOThI, COOII0AaTh MpaBmia pu padore ¢
y49eOHBIM U TA00OPATOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTAaTh THUIIOTE3BI, MPOBEPSTh MX DKCIIEPUMEHTANBHBIMU CPEICTBAMH, (GopMymupys
LeJb CCIIeJOBaHMs, aHATTM3UPOBATh MOJMyYCHHBIC PE3YIbTAThI U IENaTh BHIBOIBI;

YMEHHE y4acTBOBATh B y4eOHO-UCCIIEI0BATENbCKON paboTe M0 OMOJIOTUH, SKOJIOTUN U MEIUIIMHE,
NPOBOJAMMOM Ha 0a3e WIKOJIBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTaBIATh TONyYEHHBIE
pe3ybTaThl HA YYCHUYECKUX KOH(PEPECHIIUSX;

YMEHHUE OIICHUBATh TMIIOTE3bl H TEOPHU O IPOUCXOXKICHUH JKU3HH, YeJIOBEKa U YEIOBEUECKHUX Pac,
0 MPUYMHAX, ITOCJIEACTBUIX U CLIOCO0ax MpeloTBPAaIleHus II100anbHbIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BHIOOp Oyaymield npodecCHOHANbHON JesITENbHOCTH B
oOmact OHMOJNOIWH, 3KOJIOTHUH, HPHUPOAOIONb30BaHNSA, MEIULMHBL, OHOTEXHOJIOTHUH, ICHUXOJIOTHH,
BETEPUHAPHH, CEJILCKOT0 X035ICTBa, MUIIEBOI MPOMBIIIICHHOCTH, YIIYOIsITh O3HABATEIbHBIA HHTEPEC,
HalpaBJICHHBII Ha OCO3HAHHBII BBIOOP COOTBETCTBYIOWIEH podeccHu 1 NpoJoKEHHE OHOIOTHIECKOro
00pa3oBaHMs B OPraHU3aLUsAX CPEAHEro NPodECCHOHATBHOTO U BBICILIET0 00pa30BaHMI.

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* buosorus. buonornueckue cuctembl W mporeccel, 10 kmace/ Tepemor A.B., IletpocoBa P.A.,
OO6mmecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTRIO « MOl MHEMO3UNHA»

TepemoB A.B., IlerpocoBa P.A. buonorus. buonornueckue cucrems! u nporiecchl. 10 kimace. M. -
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. Jlaboparopuss TEHETUKA; « JlaGoparopuss DKOCUCTEMBI;
HnTtepHer-pecypenl: CaliTel B UHTepHeT:
. www.bio.1september.ru - razera «buonorusy» - npuaoxeHue K «1 ceHTIOps»;
*  www.bio.nature.ru - Hay4HbIE HOBOCTH OHOJIOTHHY;
. www.edios.ru - Diaoc - HEHTp AUCTAHIIMOHHOTO 00pa30BaHMS;

*  www.km.ru/education - yueGHbIe MaTepuaibl U CIOBapH Ha caiite «Kupmwin u Medoanit


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

NUADPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
Anpeca caiittoB B UTHTEPHETE

www.bio.1september.ru - razera «BroaOrHsD» - MPUIOKEHHE K «1 CEHTAOPA»
WWWw.bio.nature.ru - Hay4Hbie HOBOCTH OHOIOTHH

www.edios.ru - D#moc - HeHTp TUCTAHIIMOHHOTO 00pa30BaHMs

www.km.ru/education - Yue6usle MaTeprailsl U CJI0BapHu Ha caiire « KUpuii u

Medommii» http://school-collection.edu.ru Exusas xomnexmust mudpoBsIX 00pa3oBaTeabHBIX
pecypcos. http://window.edu.ru/ Enuroe okHO g0cTyma K 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru - [Tpupoa: HalMOHAIBHBIH TOPTAJL.

http://obi.img.ras.ru - ba3a 3HaHuit o0 OMOIOrHHK YeIOBEeKA. YYSOHHK IO MOJICKYJISIPHOM
OMOJIOTHY YeIOBeKa, OMOXUMHH, (PU3UOJIOTHH, TEHHON 1 OSITKOBOW MH)KEHEPHH.
http://www.zoomax.ru - 3ooiorusi: 4eJI0BeK U AoMaliHue kuBoTHbIe. http://www.fipi.ru -
denepanbHBI HHCTUTYT NENArOTHYECKIX H3MEPEHUI
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