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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yueOHOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha YpOBHE
cpenHero oOmiero oOpa3zoBaHusi pa3paboTaHa Ha ocHoBe DenepalibHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenojgaBaHusi y4eOHOro mnpeaMera «buosiorus» M OCHOBHBIX TOJIOKEHHIM
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyebnniii npeamer «buonorus» yriyonénnoro ypoBHsi usydenust (10—11 xmaccer)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CoriacHo mnosnoxkenusm OI'OC COO mnpodunbHbie y4eOHbIE MPEIMETHI,
U3ydaeMble Ha yriayOJI€HHOM YPOBHE, SBISIOTCSA criocoboM nuddepeHnuanuu o0ydeHus Ha
YpOBHE CpeIHEro 00IIero 0Opa3oBaHusl U MPU3BAHBI 00ECICYUTh MTPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CpEAHUM OOIIMM, CpPEIHUM NPO(PECCHOHANBHBIM U  BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaxAbli M3 ITHUX Y4EOHBIX NPEIMETOB JOKEH OBITh
OpPUCHTUPOBAaH HAa NPUOPUTETHOE PEIICHUE O0O0pa30BATEIbHBIX, BOCIHUTATEIBHBIX U
pa3BUBAIOIIMX 3aJ/1a4, CBSI3aHHBIX ¢ MPOGOpUEHTAIUEH O00YyJaOUIUXCA U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTH HAYYHOTO 3HAHMS, CB3aHHOTO C OMOJOTUEH, METUIIMHOM,
AKOJIOTHEM, ICUXOJIOTHEN, CHOPTOM WIIM BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHWE O LETU U
3a/layax U3ydeHusi yuyeOHoro npenmMera «buonorus» Ha yriayOia€HHOM YpOBHE, ONPENEISIET
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTypUpPOBAaHUE IIO
pazzieinaM W TeMaM, paclpeAcsieHHE IO KiaccaMm, PEKOMEHAYET IOCJIEeI0BaTEIbHOCTh
M3Yy4YeHUsl Y4eOHOro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKK Y4eOHOTro Ipoliecca, BO3pacTHBIX ocoOeHHocTel oOydwaromuxcs. B mporpamMme mno
OMOJIOTUM PEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3YYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHUM, OPUEHTUPOBAHHBIX Ha (POpMUpOBAHUE
€CTECTBEHHO-HAYYHOT0 MHUPOBO33PEHUS, AKOJOTHYECKOTO MBIIIJICHUS, MPEJICTABICHUNA O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpuUpoAHON cpene. B mporpamMme mo OMOJIOrMM TaKkXe MOKa3aHbl BO3MOKHOCTH y4€OHOTO
npeamera «buosorus» B peanmuzauuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3ysibTaTaM 00yueHus U B GOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHON NEATEILHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
COJIep>KaHMsl OMOJIOTMYECKOr0 00pa30BaHUs Ha YPOBHE CPEAHETO 00I1Iero 00pa3oBaHUsl.

VYyeoOnblii npeameT «bruonorus» Ha ypoBHE CpelHEro oOLIero o0pa3oBaHus 3aBEpILIACT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HAHWN 00yJaronuxcsi 0 )KUBOW MPUPOJIC, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUM W OHWOJIOTMM  Pa3BHTHS, TCHETUKH, CEJCKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJITOTOBKY O0YYaIOIIUXCS K MOCIEAYIOMEMY TOJTYISHUIO OMOJIOTUYECKOT0 00pa3oBaHuUs
B By3aXx U OpraHu3anusx cpeaHero mnpodeccuoHaabHOro oOpazoBaHusi. OCHOBY €ro
COJICp’KaHMSI COCTABJISIET CUCTEMa OMOJIOTMYECKUX 3HAHWM, TMOJTYYEHHBIX MPU H3YUYECHUH



OOyJaroIMMUCS COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX PAa3feiioB OHOJIOTMM Ha YPOBHE
OCHOBHOTO o0miero oopazosanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4aroT pa3Butue. Tak,
pacHIMpeHbl W YriayOJieHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, >XKMBOTHBIX, Tpubdax,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIFOYCHBI OHMOJIOTHYECKUE CBEACHUS MPUKIATHOTO M TOWCKOBOTO XapakTepa, KOTOpbIE
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpanus OHMOJOTMYECKUX 3HAHUM €  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydyeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIONHUOHHBIN MOIXOIbI K U3ydeHUIO Ouonoruu. CoriiacHO UM, U3y4aroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC I JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3alliM, SBOJIOUUUA OPTaHUYECKOro MHUpa Ha 3emiie, COXpaHEHHUs OMOJIOTHYECKOro
pazHooOpasus miuaHeTsl. Tak, B 10 ki1acce M3y4aroTcss OCHOBBI MOJIEKYJISIPDHOM M KJIETOUHOM
Ouosorun, SMOPUOJIOTHH M OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJEKINH, OMOTEXHOJOTHH |
CUHTETUYCCKON OHWOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHHWS OOydJaronmmuxcs 10 OOTaHWKE,
300JI0TUM, aHATOMUHM, (puznonmoruu yenoBeka. B 11 kiacce M3ydaroTCs SBOJIOIMOHHOE
y4E€HHUE, OCHOBBI SKOJIOTHUH U yUYeHHE 0 Ouocdepe.

VYyebuniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJICH, NMPUHIIUIOB W TPABUJ, JICKAIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOIO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISINN, OUOIIEHO3a, SKOCUCTEMbI, O BBLIAIOIINXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCIIEKTax
Ouonornyeckux 3HaHUW. [l pa3BUTHS W TOJJEpKaHUS HWHTEpeca OOydaromuxcs K
OMOJIOTUN HApSTy CO 3HAYUTEIHLHBIM O0BEMOM TEOPETUUYECKOTO MaTepuajia B COJCpKaHUU
MporpaMMbl  TI0 OMOJIOTHUHM TIPEITyCMOTPEHO 3HAKOMCTBO C HCTOpHEH CTAaHOBICHUS U
pa3BUTHS TOW WM MHOW OOJACTH OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOEeKHBIX
YYEHBIX B PEIICHUE BAKHEUIITUX OMOJIOTMUYECKUX M DKOJIOTUYECKUX TTPOOIIEM.

lens wusydeHuss ydeOHOTO mpeamera «bwomorus» Ha yrayOoaéHHOM YpoOBHE —
OBJIAJICHUE OOYYAIOIUMKCS B3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pAa3HOTO paHra W MPHOOPETEHHUE YMEHHH WCIIOJB30BaTh 3TH 3HAHWS B
dhopMHUpOBAaHMM HHTEpeca K ONpeACIEHHOM 001acTd MpodecCHOHAIbHON IeSTEIHHOCTH,
CBSA3aHHOW C OHWOJIOTHEW, WM K BBIOOPY Yy4eOHOTO 3aBeJeHUs I MPOJIOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTiwkeHrne TienW W3ydeHUs ydeOHoro mnpeameTa «buosiorus» Ha yriay0iaéHHOM
YPOBHE 00ECTICUMBALCTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYy4YaIOIMMUMHCS CHUCTEMBbl OWOJIOTMYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUjiax,
COCTABJISIFONIUX COBPEMEHHYIO €CTCCTBCHHO-HAYYHYH0 KapTHHY MHpa; O CTPOCHUH,
MHOTr000pa3uu U OCOOCHHOCTSIX OMOJIOTMYECKHX CHUCTEeM (KJIETKa, OpraHu3M, TMOMYJISIIus,
BUJI, OMOTEOIIeH03, Onocdepa); O BHIIAIOIMUXCA OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH;



O3HaKOMJIEHHE  OOy4aloluXcsi C METOJAaMM  T[O3HAHUS  JKMBOW  MPHUPOJBIL:
HCCJIEIOBATEIbCKUMU METOJIaMU  OMOJIOTMUECKUX HayK (MOJEKYJISApHOM U KIETOUHOU
OuoN0ruY, SMOPUOJIOTUA U OMOJIOTUM PA3BUTHS, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OMOJOruu, MNaJICOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO
MPOBEJCHUST OMOJIOTUYECKUX HCCIEAOBAaHUNA B JabOpaTopu U B MpHpone (HaOIIoneHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTIUPOBAHUE);

OBJIaJICHUE O0YYAIOIMMUCA YMEHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIOJIb30BaTh  OMOJIOTMYECKYIO uH(dOpMaIHIO; M0JIb30BaThCS OHOJIOrNnYECKOn
TEPMUHOJIOTHEH M CHUMBOJIMKOW; YCTaHABIUBATh CBS3b MEXKIY pPa3BUTHUEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU M IKOJIOTUYECKUMU IMPOOIeMaMH YeIOBEUYECTBA; OLIEHUBATH
MOCNIEACTBHSI CBOCH JESITENbHOCTH MO OTHOIICHUIO K OKPY’KaIolel MPHPOAHON cpere,
COOCTBEHHOMY 3/I0OPOBBIO M 3/I0POBBIO OKPY’KAIOIIMX JIFO/IeH; 0OOCHOBBIBaTh U COOJIIONATH
Mepbl NPOQUIAKTUKY HH(PEKIMOHHBIX 3a00JieBaHUM, MpaBWia MOBEICHUS B TPUPOAEC U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaThb COBPEMEHHBIC HAyYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYalOIIUXCSl MHTEUIEKTyaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH B
IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBIMHU €10 MPOoOJIeMaMU, METOJ0JIOTHENH OMOJIOTHYECKOTO UCCIEI0BAHUS,
MPOBEJCHUS OSKCIEPUMEHTAIBHBIX HCCICNOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U MPOLIECCOB;

BOCIHMTAHUE y 00yYarOUIMXCs LIEHHOCTHOTO OTHOIICHUS K )KMBOW MPHUPOJIE B LIEJIOM U K
OTJCNbHBIM €€ OOBEKTaM U SABJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOM, T€HETHUECKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B TPUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B paIrMoHaIbHOM
IPUPOIONIONIB30BaHUN  (COOIOACHUE TpaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUIOB,
’KOcucTeM, OUoc(heprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
monet (cobmomeHuss Mep mnpoduiakTuku 3abosieBaHUM, oOecreueHue O€30MacHOCTH
KHU3HEACSITEIFHOCTHA B UPE3BbIUAWHBIX CUTYaIMsIX TMPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHI B OBCETHEBHOM JKU3HH;

CO3/IaHHE€ YCIIOBUM Ui OCO3HAHHOTO BbIOOpa OOYYAIOIIMMUCSA WHIWBUIYaJTbHOU
00pa3oBaTeNbHON TPAEKTOPUM, CIOCOOCTBYIOLIEH NOCIEAYIOIIEMY TPOPECCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIMBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
pervoHa.

OO11ee 4nCcI0 4acoB, OTBEJACHHBIX HAa M3ydyeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero obmero obpa3zoBaHus, cocraBiseT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIeIIO).

OT6op opranu3alMoHHBIX (OpPM, METOJAOB M CPEIACTB OOy4YeHHsT OHOJIOTHHU
OCYIIECTBIISIETCS C Yy4€TOM cheuu(pUuKH €ero CoJepkKaHuss M HaIlpaBJICHHOCTH Ha
POAOKEHUE OMOJIOrMYECKOTO oOpa3oBaHUs B OpraHMU3aIUsIX CpEeIHero
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.



OO0s13aTeNbHBIM YCIOBHEM MPU 00Y4YeHUU OMOJIOTUHU HA YIIIyOJIEHHOM YPOBHE SIBISIETCS
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Taxke ydactue oOydaromUXCS B
BBIIIOJIHEHUM TPOEKTHBIX M y4eOHO-UCCIEe0BAaTENbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCSl yYUTENeM Ha OCHOBE HMMEIOUIMXCS MaTepHalIbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPXXAHME OBYUYEHUA
10 KJTACC

ConepxaHue TMpPOrpaMMmbl, BBIACIEHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJIOTHsI — KOMIUIEKCHAs HayKa. KpaTkas uctopust pa3BuTHs OMOJIOTHH.
buonoruueckre Hayku u u3ydaeMble UMU TpoOsieMbl. DyHIaMEHTaNbHbIC, TPUKIIAIHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEAOBaHUS B OMOJIOTUU.

Cmapmosas oOuacnocmuveckass padooma. 3HadyeHUe OUONOTMU B (POPMUPOBAHUU
COBPEMEHHOM eCTEeCTBEHHO-Hay4HOU KapTuHbI Mupa. [Ipodeccun, cBsizaHHbIe ¢ OUOIOTHEN.
3HayeHWe OWOJOTUM B TMPAKTUYECKOM MESATEIBHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM
XO03MCTBE, TPOMBILUIEHHOCTH, OXPaHE IPUPOJIBL.

JdemoHcTpanuu

[ToptpeTsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseii,
I'. Mennens, B. . Bepuaackuui, 1. II. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecorckuit, [Jx. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuubr u  cxembl: «CBsi3b OWOJIOTMM C  JpYyrMMHU  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

XKuBble cucTeMbl Kak OpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA MKUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh MW  ULEJIOCTHOCTh, CIOXHOCTh U
YIIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3alus, CaMOBOCIPOMU3BEICHHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3anu >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KIJIETOYHbIM, TKAHEBBIM,
OpTraHU3MEHHBIM,  TOMYJAIMOHHO-BUIOBOM, DKOCUCTEMHBIH  (OMOT€OLeHOTUUECKUA),
ouocdepunrit. [lporeccrl, mpoucxomsmme B >KUBBIX cucreMax. OCHOBHBIC TPHU3HAKH
*uBOT0. JKH3HBb Kak popMa cyiiecTBOBaHus MaTepun. Hayku, nsydaromniue >KuBble CUCTEMbI
HA Pa3HBIX YPOBHSAX OpPraHU3aLNHU.

N3ydenue xuBbiX cucreM. Metoasl Ouosiorndeckoid Hayku. HaOmonenue, naMepeHue,
AKCIIEPUMEHT, CHUCTEMaTH3alMsi, MeTaaHanu3. lIoHATME O 3aBUCHMMON M HE3aBUCHUMOUN
nepemeHHol. [lmanupoBanne skcnepumenrta. [locranoBka u nposepka rumnore3. Hynesas
runore3a. [loHarue BbIOOpKM M €€ JOCTOBEpHOCTh. Pa3zdpoc B OMOJOTHYECKHMX IaHHBIX.
OueHka JOCTOBEPHOCTH TMOJIYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKa)K€HUSI pPE3yJIbTaTOB
skcriepuMmenTa. [IoHsITHE CTaTUCTUYECKOTO TECTa.

JdemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIC TIPU3HAKU KU3HW», «DBHOJIOTMYECKUE CHUCTEMBI»,
«CBoiicTBa KHBOW Marepum», «YPOBHU OPraHU3ALMM KUBOW MpUPOAbD, «CTpoeHue
KUBOTHOM KJIETKN», « TKaHHW KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreorienos3y», «buochepa», «MeToabl U3yUEHUS )KUBOW TTPUPOJIBD.



O6opynoBanme: nabopaTopHOe 00OpyIOBaHWE I TPOBEICHUS HAOJIOJACHHM,
U3MEPEHNN, IKCIIEPUMEHTOB.

IpakTnueckas padora «/crnoap30BaHne pa3anyHbIX METOAOB MPU U3YUYEHHH KHBBIX
CUCTEM.

Tema 3. buoJsiorus KieTKku

Krnetka — cTpykTypHO-(yHKIIMOHATBHAS €IUHUIIA )KUBOTO. VICTOPHUS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. Jlerenryka. Knerounas teopus (T. [lIBann, M. llnetinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUHOU TEOPUHU.

Meroabpl MOJEKYJISIpHOH W KIETOYHOW OWOJIOTMH: MHUKPOCKOIHUS, Xpomartorpadus,
aNeKTpodope3, METOJ MEUeHbIX aToMOB, auddepeHmanbHoe MEHTPUDYTHPOBAHNE,
KyJIbTUBHPOBAHUE KJICTOK. M3yuenue uxcuposanuvix Kiemox. INEKTPOHHAS MUKPOCKOTIHSL.
Konghokanvnaa mukpocronus. Bumanvroe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», «DIEKTPOHHBIM MUKPOCKOI», «HcTopus
Pa3BUTHS METOJIOB MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIPENapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHabHBIX KIETOK.

IpakTnueckas padora «l3yueHue MeTO/IOB KJIETOUHOU Ouosioruu (Xxpomarorpadus,
anektpodopes, nuddepenmansuoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XVMMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAaMUKPOIEMEHTHI. Bona u eé
pOJIb KaK pacTBOPUTEIISL, pE€areHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYIISIUN.
MuHepanbHble BEIIECTBA KJIETKH, UX OMOJIOrMYeckas poJib. Poib KaTMOHOB M aHMOHOB B
KJIETKE.

Oprannueckue  BemiecTBa  KIETKH.  buosornmueckwe — moinumepsl.  benkw.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€TKOBOIM MoJieKyibl. [lepBudHas cTpykrypa
Oesika, MeNTUIHAs CBA3b. BTOpHUYHas, TpeTuyHasi, YeTBEpTUYHAS CTPYKTYphl. JleHarypanus.
CaoiictBa OenkoB. Knaccudukamus 6enkoB. buonorndyeckue pyHkuuu 0enkoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapu/ibl, AUcCaxapuabl, OJUTOCaxapuibl U mojrcaxapuansl. O0nmi
IUIaH CTPOEHMSI M (PU3MKO-XMMHUYECKHE CBOMICTBa yrieBoJoB. buonornueckue QyHKIUU
YTJIEBOJOB.

Jlumuasl.  T'mapodunsHo-TuapOoPOOHBIE  cBoMcTBa. Kiaccudukanus — n1unuaos.
Tpurmunepunsl, Gocomunuasl, BOCKU, CTEpouibl. buonormyeckue (QyHKUMH JTUMUIOB.
OO6mme cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTb, CTIOCOOHOCTh K CaMO3aMbIKAHHIO,
MTOJIYITPOHHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK n PHK. Ctpoenne HykineMHOBBIX KUCIOT. HykineoTuasl.
[Tpunuun xkommiementapuoctu. [IpaBuno Yapradgda. Ctpykrypa JJHK — nBoiinas cnimpaiis.
Mecronaxoxaenue u ouonornueckue pynkunn JJHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornueckue ¢pynkumn AT®. BoccTaHoBieHHbIE TEPEHOCYUKU, UX (QYHKIIUHA B KIIETKE.



Ipyeue wnyxneoszuompugpocghamer (HT®@). CexBenmpoBanue JIHK. Memoowt eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorusi: OMOXUMUYECKHE U OMOPU3NYECKHe UCCIEOBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHONW CTPYKTYphl OUOMOJEKYI. Modenuposanue cmpykmypol u @QYHKYUlL
ouomonekyn u ux Komniekcos. Komnviomepuvui oOuzatin u opeamuueckuii cummes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpanuu

[Toptpertsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, @. Caurep,
C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XHMHYECKHX JJIEMEHTOB B HEXUBOUW IPUPOAEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupl u cxembl: «llepuonnueckast Tabiuiia XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BO/BI», «BemiecTtBa B cocTtaBe Opranu3aMoBy», «CTpOeHHE MOJEKYJbl OenKay,
«CTpyKTYyphl OEITKOBOW MOJIEKYNIb», « CTpOEHHE MOJIEKYJT YIIIEeBOI0BY», «CTPOCHHE MOJIEKY
TUIAI0BY, «HykinenHoBbIe KUCHOTB, «CTpoeHue MOJIEKYJIbl ATO.

O0opynoBaHue: XUMUYECKAsI TOCYAa U 000PYI0BAHHUE.

JlabopaTtopnas paGora «OOHapyxeHHe O€IKOB C TIIOMOIIbIO KayeCTBEHHBIX
peaKIu».

JlabopaTopHasi pabora «lccnemoBanue HYKIEHHOBBIX KHCJOT, BBIJCICHHBIX W3
KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KIETOK: dyKaprOTUYECKas U mpokapuoTudeckas. CTpyKTypHO-()yHKIIMOHAbHBIE
o0Opa30BaHUs KIETKH.

CrpoeHue mpokapuoTHdyeckoi KieTku. KierouHas cTeHka OakTepuil W apxew.
Oco0eHHOCTH CTPOEHHUS reTepoTPOPHOI U aBTOTPOPHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
Y POJIb IPOKAPUOT B OMOIIEHO3AaX.

CrpoeHne u (PYHKIIMOHUPOBAHHME BSyKapuoTHdeckod kieTku. IlnazmaTtnueckas
MeMmOpana (tutazmaiiemma). CTpykTypa Iula3MaTH4ecKod meMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IJIa3MaTHYEeCKyl0 MeMOpaHy: mnaccuBHbIN (aud@ysus, obneruéHHas auddysus),
aKTUBHBIA (NIEPBUYHBIA W BTOPUYHBIA AaKTUBHBIM TpaHcnopT). [lomynponuiiaemocTb
MeMOpanbl. PaGoTa HaTpuii-kanueBoro Hacoca. ODHIOLMUTO3: MNHHOLUUTO3, (aromuTos.
Ox3omuto3. Knerounas crenka. CTpykTypa W (QYHKIHH KJICTOYHOM CTEHKHM pPacTCHH,
rpu0oB.

[uronna3sma. [luto3one. LluTockener. JIBrxkeHue muroriazMbl. OpraHouabl KIETKHU.
OngHomeMOpaHHBIE OpraHoOWIbl KJIETKW: HHAomiIasMmarudeckas cets (DIIC), ammapar
['onbmxu, 7M30COMBI, WX CTpoeHMe U (GYHKIUM. B3auMocBs3p OJHOMEMOpPaHHBIX
OpraHousioB kietku. CTpoeHHe TpaHyISIPHOTO PETUKYIyMa. Mexanuzm HanpasieHus 6e1Kos
6 OJIIC. CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [agkuii
(arpanyJsisipHBIN) BHAOIIA3MATUYECKUM peTukyiyM. CekperopHas (yHKIMS ammapara
Fonbmxu. Moougukayus b6enxkos ¢ annapame Ionvoxcu. Copmuposka 6enkoe 6 annapame
Tonvoorcu. TpaHcTIOPT BEMIECTB B KIIeTKe. Bakyonu pacTUTENbHBIX KIETOK. KiieTouHbIN COK.

Typrop.



[TomyaBTOHOMHBIE OpPraHOMJIbI KIIETKH: MHUTOXOHJIPHUM, IIAcTUABL. [Ipoucxoodcoenue
mumoxonopuit u niacmuo. Cumouoeenes (K.C. Mepeosckosckuil, JI. Mapeynuc). Ctpoenne u
GyHKUIMM MHUTOXOHJpUM W 1uiacTuia. [lepBUyHBIE, BTOPUYHBIE W CJOXKHBIE IUIACTH]IbI
(OTOCUHTE3UPYIOIIUX JYKAPHUOT. XJIOPOIIACTHI, XPOMOIUIACTHI, JEHKOIIACTHI BBICIIUX
pacTeHUN.

HememOpanubsie opranouwnbl kietku CrpoeHne W (QyHKOMM HEeMEMOpaHHBIX
OpraHouJ0B KIETKU. Pubocombl. [lpomescymounvie puramenmol. Muxpo@uiaMeHTHI.
Axmunosvle  muxkpogpunamenmol.  MpllliedHble  KIETKU. AKMuUHO8ble  KOMHOHEHMbL
HemblueuHvlx Kiemok. MuxkporpyOouku. Kierounsiii mnentp. CTpoeHue H ABUKEHUE
KIYTUKOB W pecHHMYEK. MuUKpoTpyOoukn  nuroruiasmel.  LleHTpuonbs.  benxu,
accoyuupo8antvle ¢ MUKpouIameHmamu u Mukpompyoouxamu. Momopuwie 6enxu.

SAnpo. Obonouka siapa, XpOMaTUH, KapUoIIa3Ma, SAPHIIIKYA, UX CTPOCHHUE U (PYHKIUH.
SAnepubiit  OenkoBbIM  MaTpukc. [IpocTpaHCTBEHHOE  PaACIHOJIOKEHHME XPOMOCOM B
uHTEepha3HOM sape. Jyxpomamun u cemepoxpomamut. bBeaKkd XpoMaTWHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Kinerounsle BkitoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHHE 3YKAPUOTHYECKON KIETKW», «CTpOEHHE KUBOTHOU
KIEeTKn», «CTpoeHue pacTUTENIbHOW KIETKN», «CTpOoeHHUE MHUTOXOHAPHUN», «SAapoy,
«CTpoeHue NpoKapuoOTUYECKON KIETKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, MHUKpPOIpENnapaTbl pacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOIpenapaTbl 0aKTEpHAIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUs KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBI.

JlabopaTopnass pabGora «lcciaemoBanue TIa3MoNM3a M JIETUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX.

IIpakTuyeckas padora «M3yueHue JBWKEHUA LUTOIJIA3Mbl B  PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPTUH B KJIETKe

AccUMUITALINS ¥ TUCCUMUMJIISILIUAS — JIBE CTOPOHBI MeTabom3Ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpo(HBIH U rerepoTpodHbIil. YyacThe KuUcIopoAa B OOMEHHBIX HpPOLECcCax.
DHepreTuueckoe obecneueHre KieTku: mnpeBpanieHue ATD B 0OMEHHBIX MpOLEcCax.
DepMEHTATHUBHBIN XapakTep peakiuil KJIeTOYHOTo MeTabomn3ma. GepMEeHTHI, UX CTPOCHHE,
cBoiicTBa 1 MexaHu3M jaeictBus. Kopepmentol. OTauunsi GEepMEHTOB OT HEOPTaHUYECKUX
KaTaln3aTopoB. benku-akTuBaTOpel U OCIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CMHTE3 OpPraHUYECKHUX BellecTB B KieTke. DoTtocunTe3. AHoKcuceHHblll U
okcuzenHvlll omocunme3 y oakmeputi. Ceemocobuparowue nueMeHmovl U HNUSMeHmbl
peaxkyuonHoz2o yeumpa. Ponb xyoporutactoB B mponecce ¢GoTtocuHTe3a. CBeToBas U
temHoBast pazpl. @omoovixanue, Cs., Cs. u CAM-muner pomocunmesa. 11poyKTUBHOCTH



dotocunTe3a. BnusHue paszauuHbIX (PAKTOPOB HA CKOpPOCTh (POTOCHMHTE3a. 3HAYCHHE
dboTocunTe3A.

XemocuHTe3. PaszHooOpa3ue OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDUIHUPYIOUTUE
OakTepuu, Kenezo0akTepu, CepoOAKTepuu, BOJOPOAHBIE  OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbie opraHusmbl. Buael Opoxenus. [IpomykTtel OpokeHUS ©  HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa3pOOHbBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U
BO30yuTeN OOJIe3HEH.

AdpoOHBIE OpraHU3Mbl. JTallbl YHEpreTudeckoro oomena. IlonroroBUTenbHbIN ATarl.
['uKonm3 — OECKUCIOPOAHOE PACILEIUIEHUE TIIFOKO3bI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbpIXaHue. Ponb MHTOXOHApHUM B
npoueccax Ouojorudeckoro okucieHus. [luknudeckue peakuuu. OKHUCIUTEIBHOE
dbochopunupoBanue. Iuepaus membpannozo epaouenma npomoros. Cunmesz ATD: paboma
npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOr0 NyTH OOMEHa BEIIECTB TMEpes
aHa’pOOHBIM. D(P(HEKTUBHOCTH IHEPTrETUYECKOTO OOMEHA.

JlemoHCcTpauumn

IToptpetsr: JIx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DoTOCUHTE3Y», «DHEpreTuueckuit oOMeH», «bUocCUHTE3 OeKay,
«CtpoeHue pepMeHTa», « XEMOCUHTERY.

O6opynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyJAOBaHHWE JJiS HPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

Jlaboparopnasi padora «/3yueHue KaTaJuTUYECKONW aKTUBHOCTU (PepMEHTOB (Ha
MPUMEPE aMIJIa3bl WIIM KaTallasbl)y.

JlaGopaTtopnass paGora «l3yueHne (pepMEHTATUBHOTO pacUICIJICHUs] MEePOKCUaa
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB (OTOCHHTE3Aa U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuuu MatpuyHOoro cuHTe3a. [IpUHIMI KOMIIEMEHTApPHOCTH B  pPEaKIHUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacieacTBeHHOW MHGOpMalyK. ['eHeTHYeCKuii Ko, ero
covictBa. Tpanckpunuuss — wmarpuudbld cuHTe3 PHK. IlpuHnunsl tpanckpunuuw:
KOMILJIEMEHTAPHOCTh, AHTUNAPAJUIEIBHOCTh, ACUMMETPUUYHOCTb. (Co3pesanue MampuyHvlx
PHK & sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue Tpancniopteix PHK B GnocunTese Oenka. YcinoBus
ouocuntesa 6enka. KomupoBanue amunokuciaor. Poib pubocoM B OnocuHTE3€e OEKa.

Coepemennvie npeocmasnenuss 0 cmpoenuu 2eHos. Opranusanys TeHoMa y MPOKapHoT
1 9yKapuoT. Perymsuus akTHBHOCTU T€HOB y IpokapuoT. ['unoresza onepona (D. Kaxoo, XK.
Mano). Monexynapuvie mexanuzmol dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomul 2enos. Perymnsius oOMEHHBIX IpoleccoB B kieTke. KierouHsblit
rOMEOCTa3.



Bupycer — HekneTounbsie (HOpMBI KU3HA U OOJIUTaTHBIE Tapa3uThl. CTPOCHHUE MPOCTHIX
U CJIOXHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusnennwvii yuxn JJHK-cooepocawux
supycos, PHK-cooepocawux eupycos, 6akxmepuoghazos. QObpamnas mpaHcKpunyus,
pesepmasza, uHmezpasda.

Bupycubie 3aboneBanus dYenoBeka, >XKMBOTHBIX, pactenumit. CIINJIl, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKHE TTPOOIICMBI.

Bbuoungpopmamuka: ummezpayus u anamuz O6orvwux maccugos  («bigdatay)
CMPYKMYPHLIX  Ouoo2udeckux oOauHvix. Hamomexnonocuu 6 Ouonocuu u meouyune.
IIpoepammupyemvie gpynxyuu 6enxos. Cnocobvt 00cmagKu 1eKapcma.

JdemoHcTpauumn

[Toptpersr: H. K. Konsuos, /. . IBaHOBCKUI.

Tabmumet u  cxemsl: «buocunTes Oenkay, «l['eHeTnueckuit koma», «Bupyce,
«baktepuodarm.

IIpakTuueckas padora «Co3nanre MOAEIN BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsit muki, ero mepuoasl u peryisnus. Muatepdaza m muto3. OcobeHHOCTH
MpoIlecCOB,  MpoTeKalmux B  uHTepdasze. I[logroroBka KIETKM K  JICJICHHUIO.
[IpecunTeTnyeckuif  (MOCTMUTOTHUYECKUM), CHHTETUYECKUH UM  MOCTCUHTETHYECKUI
(IpeMUTOTHYECKHI ) TepUO bl HHTEP(A3BI.

Marprunbii  cunte3 JHK — pemmkanms. [lpuHnuner  permmkanum — JHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBI CUHTE3, AHTUMNAPAILIEIBHOCTh. MexaHu3m
perumkanuu  JIHK. Xpomocombl. CtpoeHue xpomocoMm. Tenomepsl U TeaoMmepasa.
XpOMOCOMHBIM HaboOp KJIETKA — KapuoTUN. JIMTUIOMJHBIM W TraryIOuJIHbIA  HaOOpPbI
xpomocoM. ['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaul MUTO3a W MPOUCXOAAIINAE B HUX MPOUECCHI. THUIIBI
muTo3a. Kapnokunes u uutoknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsanust MUTOTHYECKOTO LUKIA KIeTkd. [Iporpammupyemas kjaeTouHas Tudeinb —
arorTo3.

Knerounoe  sapo, XpoMmocoMbl, (yHKIMOHANbHAsE  TeHOMUKAa.  Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenru kiemox. «L{ugpposas xknemkar —
buounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KIIEMKLU.

JdemoHcTpanuun

Tabnuiel 1 cxembl: «KU3HEHHBIA UK KIETKN», «MuTo3», « CTpOCHHE XPOMOCOM),
«Pennmukanus JTHK.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopHas padora «HabGmoaeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TrOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u QyHKUNHM OPraHN3MOB

buonornueckoe pasznooOpaszue opraHu3zmMoB. OAHOKJIETOYHBIC, KOJOHHAIIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.



OCOOEHHOCTH CTPOCHUSI W KUBHEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OMHOKIETOUYHbIE TPHUOBI, OTHOKJIETOYHbIE BOJAOPOCIH, IPYTUE MPOTHUCTHI.
KostonnaneHble OpraHu3MBl.

B3anmocBsA3p yacTeld MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI
opraHoB. OpranusMm Kak euHoe 1eioe. ['omeocras.

Tkann pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs,
OpoOBOJAIIASl, OCHOBHas, MexaHuueckas. (OCOOCHHOCTH CTpOeHUus, (QYHKUUH W
PACIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHU.

TkaHu KUBOTHBIX MW 4YEJNOBEKA. THMObl JKUBOTHBIX TKAHEW: HSHUTEIHATIbHASA,
COCIMHUTEIbHAS, MBITIICUHAast, HepBHAsi. OCOOCHHOCTH CTPOCHUS, PYHKITUH U PACTIONOKCHUS
TKaHEN B OpraHax *KMWBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE W TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. DyHKIMU OPraHOB U CUCTEM OPTraHOB.

Omnopa Tema opranusmoB. Kapkac pacrennit. CkeneTrbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli M BHyTpeHHMH ckeneT. CTpOeHWEe W THUIBI
COEAMHEHNS KOCTEN.

JIBvkeHue OpraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KIYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKJIETOUYHBIX PACTEHUM: TPONMU3Mbl U HACTHUMU.
JIBI>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YeJOBEKa: MbIlIeyHas cuctemMa. Pediekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranuszmoB. [lormomieHne BOABI, YIJIEKMCIOrO Tra3a W MHUHEPAIbHBIX
BEIIECTB pacTeHUsMU. IluTaHue KUBOTHBIX. BHYTPUIIOJIOCTHOE W BHYTPUKIETOYHOE
nuiieBapeHue. [lutanue MO3BOHOYHBIX KUBOTHBIX. OTHENBI MUILEBAPUTEIBHOTO TPAKTA.
[TumeBapuTenpHbIe Kele3bl. [luieBapurenbHas cucTeMa 4eJaoBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. J[pixanue >kuBOTHBIX. Juddy3us razon
yepe3 MoBepXHOCTh KieTku. KokHoe npixanue. JlpixarenbHas moBepxHOCTh. JKabepHoe u
JNErovyHoe JbIXaHue. J[pIXaHWe TIMO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE
YCJIOKHEHUE CTPOECHUS JIETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTeIbHAs CUCTEMA YEIOBEKA.
MexaHu3M BEHTWISIUAM JETKUX y MOTUI] U MICKONMUTAIOWUX. Perynsuus bIXaHus.
JIpixatenbHble 00BEMBI.

TpaHCcHOpT BEWIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHM. TpaHCHOpT
BEIIECTB y XUBOTHBIX. KpoBeHOCHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cepiaue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIIeHUsI. DBOJIOLIMOHHBIC YCIOXKHEHUS CTPOCHHMS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Brigenenne y opranusmoB. Beigenenue y pacrteHuil. BplneneHue y KMBOTHBIX.
CokparutenpHbie Bakyonu. Opranbl BbimencHus. OuibTparus, cekpenus U oOpaTHOe
BCAChIBAHUE KaK MEXaHM3Mbl pabOThl OpraHoB BbiJeieHUsA. CBsA3b TOJIOCTU Tela C
KPOBEHOCHOW W BBIJICIUTEIBHON CHUCTEMaMH. BbileneHne y MO3BOHOYHBIX >XMBOTHBIX M
yenoBeka. [louku. Crtpoenme u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHEe MOYU Yy
YEJI0BEKA.



3amuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil u
LIUCTHl MPOCTEHINMX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpencrsa
[IACCUBHOMN U XUMHYECKOU 3alUThl. OUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX »MBOTHBIX. [IOKpOBBI M HMX MpPOU3BOAHBIC. 3anuTa
opranuzma oT Ooisie3Heil. MMMyHHast cucrtema yenoBeka. KIleTOUHBIH M T'yMOpPaJbHBII
UMMYHHUTET. BpoXIEHHBIH u TpUOOpPETEHHBINH crenu(UYecKuil HUMMYHHTET. Teopus
KJIOHaJIbHO-celNeKTuBHOro umMyHutera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETHl OPraHU3MOB. Poib BpPOXKIAEHHOIO HMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxumMocTh M peryisiiuss y OpraHu3MOB. Pa3apaxuMocTh y OJHOKIIETOYHBIX
oprann3MoB. Takcucel. PaznpaXxuMocTp U peryisinus y pacTeHuil. POCTOBbIE BENIECTBA U UX
3HA4YECHUE.

HepBHas cucrema u pednexktopHas peryisiuus y *KUBOTHbIX. HepBHas cucrtema u eé
OTAENbI. DBOJIOIMOHHOE YCI0XHEHHE CTPOCHUS HEPBHOM CUCTEMBI Y KMBOTHBIX. OTIEIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednekropHas ayra. besycioBHbie u
YCIOBHBIE Pe(IEKCHI.

I'ymopanbHast peryisiius U 3HIOKPUHHAs CUCTEMA >KMBOTHBIX M yesoBeka. JKemnesbl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOpPMOHOB. B3aMMOCBsI3b HEPBHOU U
SHJOKPUHHOM cucteM. ' unoranamo-runoduszapHasi cucrema.

JlemoHCcTpauumn

[Toptper: W. I1. I1aBnos.

Tabnuupl u cxembl: «OJIHOKIETOUHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE BOJAOPOCINY,
«bakrepun», «lIpocreiimme», «OpraHbl LIBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
MO3BOHOYHBIX XHUBOTHBIX», «BHyTpeHHeEe CTpoeHHEe HACEKOMBIX», «TKaHW pacTeHU»,
«KopneBbie cuctembl», «CtpoeHue credmsn», «CTpoeHHe JUCTOBOM IUIAaCTUHKW», «TkaHu
KUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cucteMay, «KpoBeHOCHast cucteMay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MplmeuHas cucremMay,
«BbimenurensHas — cucrema»,  «OHIOKpUHHAs  cucrema», «CTpoeHue MBI,
«mmynurtery, «KumednonosoctHeie», «Cxema mNHUTaHUsS pacTeHui», «KpoBeHOCHbIE
CHUCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHune TuApb», «CTpOCHUE IUIAHAPUWY,
«BHyTpeHHee cTpoeHue JOXKIeBOro uepBs», «HepBHas cucrema poidoy, «HepBHas cucrema
marymku», «HepBHas cucrema npecMbikaromuxcsa», «HepBHas cucrema ntuny, «HepsHas
cucTeMa MiIeKonuTarmmx», «HepBHas cucrtema uenoBekay, «Pediekcy.

O6opynoBaHHe:  CBETOBOM  MHKPOCKON,  MHUKPOIpENapaTtbl  OJHOKIECTOYHBIX
OPraHu3MOB, MUKPONPENApaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, JKMBBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUW, TepOapuu pPACTCHUA Pa3HBIX
OTAEJNOB, BJAXHBIE IMpenapaTbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU
OCCIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJoBeKa, OO0OpyJIOBaHUE ISl JEMOHCTPALUU
MMOYBEHHOT0 M BO3JYIIHOTO TMUTAHUS PACTEHUM, pacHIeJIeHUs Kpaxmanga U OEJNKOB IOJ
JeicTBUeM (PEpPMEHTOB, OOOpYJAOBAHHWE IS JIEMOHCTPAIMHM OIBITOB 10 HW3MEPEHUIO
KA3HCHHOM EMKOCTHM JIETKMX, MEXAHHW3Ma JIbIXaTEJIbHBIX ABWXKEHUW, MOJEIN TOJIOBHOI'O
MO3ra pa3JIMYHbIX )KUBOTHBIX.



JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTEHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJIKOYash BEreTaTWBHOE) U IOJIOBOE.
Bunapr 6ecrionoro pa3sMHOKEHHUS: TOYKOBAHUE, CIIOPYISIITUS, (hparMEeHTAIHsI, KIIOHHPOBaHUE.

[TonoBoe pa3muoxkeHue. llonoBeie kieTku, win ramerel. Meiio3. Craguum menosa.
IToBenenne xpomMocoMm B Meio3e. Kpoccunrosep. buosiornueckuii cMmbIca Meno3a u
MOJIOBOTO Tpoliecca. Meno3 U ero MECTO B )KU3HEHHOM IIUKIIE OPTaHU3MOB.

IIpen3zaponpimeBoe paszButue. [‘amerorenes y JKMBOTHBIX. [losloBBIE JKene3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHe3 u ooreHes. CTpoeHUE MOTOBBIX
KJIETOK.

OnoioTBOpeHre 1 SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOAOTBOPEHUSI:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTUE OPraHuW3MOB (OHTOreHe3). OMOPHOJIOTHS — HayKa o
Pa3BUTHH OpraHU3MOB. Mopgoeenez — oona u3z enasnvix npobaem amopuonocuu. Konyenyus
mopgozenog u mooenu mopghozeneza. Cramuum >MOpUOTreHe3a KMBOTHBIX (Ha TMpuUMepe
nsarymiku). Jlpobnenue. Tunbl npobnenus. /JemepmunHuposaHnoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvr 6Onacmys. OCOOCHHOCTH APOOJEHUS MIIEKOMUTAIOIIUX.
3apoJibIeBble JTUCTKU (TacTpyssiius). 3akjajka OpraHoB W TKaHEW W3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOe BIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojibiimia (3MOpUOHATBHAS
MHIYKIMS). 3aKjiajka I[UIaHa CTPOCHHSI >KUBOTHOIO KakK pe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha >MOpUOHATBHOE pAa3BUTHE PaA3IUYHBIX (HAKTOPOB
OKPYXaIOUIEH CPEIbI.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHnanbHbIM mepuod. Ilpsimoe m Hempsimoe
pazButHe. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOUHBIX M IMO3BOHOYHBIX >KWBOTHBIX.
buonornueckoe 3HauY€HHE NPSMOIO M HENPSIMOrO Pa3BUTHA, UX PaCOpPOCTpAHEHUE B
npupoje. Tumbl pocra >KUBOTHBIX. DAaKTOPHI pPEryJssilIUM POCTa >KUBOTHBIX W UEOBEKa.
Craguu mocTAMOPUOHANIBHOTO Pa3BUTUS Y JKMBOTHBIX M 4esoBeka. llepuoabl oHTOreHe3a
yenoBeka. CTapeHue U CMEepPTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHuit. ['amerodut u cnopodut. Meiio3 B )KHU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crop B TMpoiecce Menosa. ['amMeroreHe3 y pacTeHUM.
Omnog0TBOPEHHE W PA3BUTUE PACTUTENBHBIX OPraHUM3MOB. J[BOMHOE OIIONOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIUA OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiet u  cxembl: «BereratuBHOe  pasMHOXKeHUE», «Tumbl  Gecrnosjoro
pasMHOXKEHUsD»,  «Pa3MHOXkEeHHe  XJaMHUIOMOHanb»,  «Pa3zMHOXEHHE  DBIJIEHBIY,
«Pa3MHOXeHHE Tuape», «Meio3y, «XpomocoMbl», «l'amerorenes», «CTpoeHHe
SMIEKIIETKU U criepMaro3ona», «OCHOBHbIE cTaiuM OHTOreHeszay, «lIpsmoe u Hempsimoe
pasButuey», «Pa3BuThe MaWCKOro xyka», «Pa3sButuhe capanum», «Pa3BUTHE IATYILIKNWY,



«/IBOITHOE OIJIOAOTBOPEHHE Y LBETKOBBIX pacTeHUi», «CTpOCHHE CEeMSIH OJHOJIOIbHBIX U
JIBYJIOJbHBIX PACTEHUI, « KU3HEHHBINA [IUKII MOPCKOW KamyCThl», «  KM3HEHHBIN UK MXay,
«KM3HEHHBIN TUKII aNOPOTHUKAY, « KU3HEHHBIN LUK COCHBD».

OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHUKpONpemaparbl  SHIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKID.

JlaboparopHass padora «l3ydyeHne CTpOEHHS TMOJIOBBIX KIETOK HA TOTOBBIX
MUKPOIIPENapaTaxy.

IpakTnueckas padora «BbIsBIECHNE IPU3HAKOB CXOJICTBA 3aPOJIBIIIEN TO3BOHOYHBIX
AKUBOTHBIX).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB

Hctopus craHoBieHUsS] U pa3BUTHS I'eHETHKU Kak Hayku. PaGotel I'. Mengens, I'. ne
®puza, T. Moprana. Poiib oTeuecTBEHHBIX YUYEHBIX B pa3BUTHH TeHeTHkH. Paboter H. K.
Konsora, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®unumueHko,
H. B. Tumodeepa-Pecosckoro.

OCHOBHBIC TE€HETUYECKHE TIOHATHUS M CHMBOJBI. ['OMOJOTrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHBI, aJbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA W PELIECCUBHBIA IMPHU3HAK,
TOMO3HUT0Ta, T€TePO3UTOTa, YUCTAsl JIMHUS, THOPUIBI, TeHOTHIT, PeHoTur. OCHOBHBIE METObI
TE€HETUKU: THOPUIOJIOTUUECKUHN, TUTOTOTUYECKUHN, MOJICKYJISIPHO-TE€HETUYECKUM.

JlemoHCcTpauumn

[Toptpetst: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeen-Peconckuii.

Tabnuub! 1 cxeMbl: «MeTo/ bl TeHETUKIY, «CXeMbI CKPEIUBaHUS.

JlaGopaTopHas padora «/lpo3oduia kak 00bEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeniBanue. [lepBoiii 3akoH MeHenss — 3aKOH €AMHOOOpa3us
ruOpuI0B TiepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoit 3akon Mennaens — 3akoH
paciieryiends Tpu3HakoB. [luTosiorudyeckre OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAHMUS.
['uniore3a ynCTOTHI raMeT.

AHamm3upyroniee  cKpenuBaHue.  [IpomMexyTOuHBIM  XapakTep  HACIEHOBaHUS.
Pacuieruienre nmpru3sHakoB MpU HEMOJIHOM JOMUHUPOBAHUU.

HuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJieJJoBaHUs IPU3HAKOB. [{UTOMOrHUecKuEe OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHoe HacienoBanue mnpusHakoB. Pabotrer T. Moprana. CrenieHHoe
HACJIEIOBAHWE T'€HOB, HAPYLICHUE CLEIUICHUS MEXJIy TIeHaMHh. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

I'eneruka nosia. XpOMOCOMHBIN MEXaHU3M OIpPEAEIEHU Moaa. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHslil ¥ rereporaMeTHbIN IoJ. ['eHeTndeckas CTpyKTypa ITOJOBBIX
xpomocoM. HacnegoBanue nmpu3HaKoB, CHETUJIEHHBIX C TTOJIOM.

I'enotnn kak nenoctHas cucreMa. l[IneroTpornuss — MHOXKECTBEHHOE IEHUCTBUE TE€HA.
MHOKECTBEHHBIN ajienu3M. B3anmoaencTBue HeaUICNIbHBIX T€HOB. KOMILIEMEHTapHOCTS.
Onucras. [lonumepus.



I'eHeTHyeCKMN KOHTPOJIb DPa3BUTUS PACTEHHMM, >KMBOTHBIX M YEJIOBEKA, a TAaKKe
(M3UOIOTUYECKUX TPOIECCOB, TOBEACHHWS W KOTHUTUBHBIX (yHKIuH. ['eHeTnueckue
MEXaHU3Mbl CUMOHOT€HEe3a, MEXaHU3Mbl B3AUMOJICHCTBUS «XO3SIMH — MApa3UT» U «XO35IMH —
MUKpOOHOM». ['eHeTHyeckue acmeKThl KOHTPOJS M M3MEHEHUS HaCJICACTBEHHOU
nH(OpMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JemoHCcTpauumn

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

Ta6muier u cxembl: «IlepBeIit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3axkon MeHens»,
«Ananusupyromiee  ckpemmBaHue», «HemomHoe — momuHupoBanuey», — «CLEmIeHHOEe
HAacJIeOBaHWE TMPHU3HAKOB Yy apo3odwmib», «l'eHetnka mona», «KapuoTunm denmoBekay,
«Kapuotunn  npozoduner»y, «Kapuotunm ntunb», «MHOXECTBEHHBIN — allIeNu3My,
«B3anmoaencTBIE reHOBY.

O6opynoBanue: MoAelb s JEMOHCTPAllMd 3aKOHOB €AMHOO0Opa3usi TUOPHUIOB
IIEPBOr0 TOKOJICHWSI M PACIICIUICHHs TPU3HAKOB, MOJEIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBHCUMOTO HACJIEOOBAaHMS NPU3HAKOB, MOJAENb Ui JEMOHCTPAlUH CLETUIEHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «J[po3odunay.

IIpakTuyeckas padora «/I3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
JIPO30(DHITBI.

IIpakTuyeckas padora «lI3ydyeHue pe3ysibTaToOB AUTMOPHIHOIO CKPEIIMBAaHUS ¥y
IPpO30(HITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue reHotuna u cpenbl npu popmupoBanuu GeHorurna. N3MeHUHBOCTD
npu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MPU3HAKH. BHIBI H3MEHYMBOCTHU:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukanroHHas U3MEHYMBOCTh. Posib cpebl B hopMupoBanuu MoauUKaIMOHHON
n3MeHUMBOCTH. Hopma peakumu rnpusHaka. BapuanvoHHBIA psAg U BapUallMOHHAs KpUBAs
(B. Horanncen). CporicTBa MOIU(MDUKAITMOHHONW U3MEHUYUBOCTH.

['eHoTunuyeckass M3MEHUYMBOCTh. (CBOWCTBA TE€HOTUIMYECKOW W3MEHUYMBOCTHU. Buibl
F€HOTUITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KombOunaTuBHas n3MeHYMBOCTh. Mei03 1 MOJI0BOM MpollecC — 0CHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATUBHON W3MEHYMBOCTH B CO3JaHUM T'€HETHYECKOTO
pa3Hoo0pasus B pejiesax OJHOTO BUA.

MyTalnmoHHas WU3MEHYMBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIEC, T€HOMHBIE.
CrnoHTaHHBIE M WHAYLUPOBAHHBIE MyTalMU. fI€pHBIE W LUTOIIA3MATUYECKUE MYTallUMU.
ComaTtnueckue W nojioBble MyTauuu. [I[puunHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl U UX
BJIIMSIHUE HAa  OpPraHU3Mbl. 3aKOHOMEPHOCTH  MYTallHOHHOTO  Tpoliecca.  3aKOH
TOMOJIOTHYECKUX PsIIOB B HacliencTBeHHOM n3MeHunBocTH (H.M. BaBunoB). Buesnepnas
W3MEHYMBOCTh M HACJICICTBEHHOCTb.

Onuecenemurxa u MUEHOMUKA, PONb INUSEHEMUYECKUX (DaKmopos 8 HACIeO008aAHUU U
UBMEHUUBOCTU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuinos.



Tabmuubr 1 cxembl: «Buabsl m3meHunBoCcTH», «MoOaubUKAIMOHHAS W3MEHYHUBOCTHY,
«KoMOuHaTHBHAsT U3MEHUUBOCTBHY, «Melo3», «OmnoaorBopeHue», «l eHeTudecKue
3a00JIeBaHUs YeIOBEKa», «BUIbI MyTalldii».

OGopynoBaHKe: XKHBbIE M TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTCHHMM, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHIMBOCTH.

Jlaboparopnasi pabora «VcciemoBanne 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHOMN
n3MeHUMBOCTHU. [locTpoeHrE BapHalIMOHHOTO PsAJia U BApUAITMOHHOW KPUBOM».

IIpakTnueckasi padora «MyTtaruu y apo30duisl (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uenoBeka. MexayHapoaHasi mporpaMma HCCIEIOBAaHHUS F€HOMa YEJI0BEKa.

MeTtobl U3YYEHUSA T€HETUKH YeJI0BEKa: reHeaJIOTMYeCKUH, OM3HEIOBEIH,
LIUTOTCHETUYECKHUIA, MOMYJISALMOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpemMeHHOE ONpeeICHUE IreHOTHIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHMUE,

T€HOTUIIMPOBaHUE, B TOM uucie ¢ nmomoiipio [1I[P-ananuza. HacneactBeHHbie 3a001€BaHMs
yeloBeKa. ['eHHble M XpPOMOCOMHBIE O0JIe3HM uesioBeKa. boje3Hu ¢ HaclieICTBEHHOU
MIPEAPACTIOJIOKEHHOCTBIO. 3HAYEHNE MEIUIIMHCKON T€HETUKH B NPEIOTBPALLICHUN U JICUCHUH
FeHETUYEeCKUX  3a00JieBaHUM  4eloBeKa. MeEANKO-TeHETUYECKOe KOHCYJIBTHPOBAHUE.
CrBouoBbie KIeTKU. [IOHATHE «TE€HETHYECKOTO IPy3a». ITUUECKUE aCIIEKThl UCCIEA0BAaHUN B
00J1aCTH pelaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue GpakToOpbl MOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XUMHAYECKOMY 3arpsi3HEHUIO OKpY’Karolen cpenpl. ['eHeTnueckas NnpenpacooKeHHOCTh
YEJI0BEKA K MATOJOTHUSM.

JdemoHcTpanuu

Tabnuupl u cxemsl: «Kapuotun 4yenoBekay, «MeTobl U3yUeHUsI TeHETUKHU YEJIOBEKay,
«I"eneTnyeckue 3a001€BaHUS YETOBEKAY.

IpakTnueckasi padora «CocTaBieHUE U aHAIIN3 POJOCIOBHOW.

Tema 15. Centekuiusi OpraHu3MoB

JloMecTukanust U ceneKkuus. 3apokKIACHUE CEIICKIMU U JToMecTukanuu. Yuenue H. H.
BaBunoBa o LleHTpax NpOUCXOXAEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIINU B CO3JaHUU COPTOB PACTEHHUU M MOPOJ KUBOTHBIX. CopT, mopoaa, mraMM. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHOW m3MeHunBocTh H. M. BaBuiosa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOoThI.

Meroabl  celneKUMOHHOM  paboTbl.  VICKyCCTBEHHBI  OTOOp:  MAacCOBBIM U
WHJUBUAYAJIbHBIA. DTambl KOMOMHAIIMOHHOW cejekiuu. VcmbiTaHue Npou3BOIUTENIEH IO
noToMcTBY. OTOOp MO T€HOTHUITy C MOMOILBIO OLEHKU (DEeHOTHNa MOTOMCTBA U OTOOpP IO
TEHOTHUITYy ¢ nomoulpto ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJICKIMOHHOW paboThl. PagmarimoHHBI U
XUMUYECKUN MyTareHe3 KaKk MCTOYHHMK MyTaluid y KyJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHWe T€HOMHOTO peIaKTUPOBaHUS U METOJ0B pekomOuHaHTHhIX JIHK s
MOJYYEHHUsI UCXOJHOTO MaTepuasa sl CEJIICKINH.

[lomyuenne mnonumionaoB. BHyTpuBuaoBas rubpuguzauus. biauzkopojcTBeHHOE
CKpeuiuBaHue, wuiu uHOpuAMHr. HepoacTBeHHOE CKpeuMBaHuEe, WU ayTOPUJIUHT.



I'etepo3uc u ero npuuuHbl. Mcnonib3oBaHue reTepo3uca B cenekiuu. OtnanéHHas
rubpuausanus. [Ipeomonenne 6ecrioanss MeKBHIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKITUN
pacTEHU U )KUBOTHBIX. «3e1€HAs pe8oNOYUsLY.

CoxpaHeHHE U U3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHN M UX JTUKUX
poaude s cO3AaHUsl HOBBIX COPTOB W THUOPUIOB CEIBCKOXO3SMCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpaeienue 2eHemuiecKUMu pecypcamu CelbCKOX03AUCTNEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 6 YENAX YIYUULEHUS CYUIeCmBYIOWUx U CO30aHUsl HOBbIX NOPOO,
JUHUL U KPOCCOB8, 6 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.

JdemoHcTpauumn

IToprpetsr: H. M. BaBunos, U. B. Muuypun, I'. JI. Kapnieuenko, I1. I1. JIykssnenxko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr U cxembl: «LIeHTpbl NPOUCXOXKACHUS UM MHOTO00pa3usi KYJIbTYpPHBIX
pacTteHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW U3MEHYMBOCTH», «MeTombl
cenekuumy», «OtnanéHnas ruopuanzanus», «Myrtarenes».

JlaGopaTtopHass padora «l3yueHne COpPTOB KyJbTYpHBIX PACTEHHM U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METOJ0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUI.

IKcekypeusi «OCHOBHBIE METO/IbI U JOCTHXKEHUS CEJIEKIIMM PACTEHUM U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (PepMy, COPTOUCTIBITATENIbHBIN yU4aCTOK, B TEIUIMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKThI, UCMOJb3yeMble B OHMOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPBHI,
MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaJauIlMOHHAs OHMOTEXHOJIOTHS: XJeOOINeueHue,
MOJIy4YeHUE KHUCJIOMOJIOYHBIX TPOJIYKTOB, BHUHOJENTUE. MMUKPOOHMOIOTHUECKUI CHHTE3.
OOBEeKTH MHKpPOOMOJIOTHYECKUX TexHosoruil. I[IpomsBoacTBo Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3maHve TEXHOJIOTMA W WHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUSI TE€HOMOB C IEIbI0 TMOJYYEHHUS OpPraHu3MOB M HX KOMIIOHEHTOB,
coJiep KaluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKUE TTYTH.

Knerounas nnxeHnepusi. MeToapl KyJIbTypbl KJIETOK U TKAHEW PACTEHUN U )KUBOTHBIX.
Kpuobanku. Comatnyeckas ruOpuu3anus 1 coMaTHYeckuid smoprorenes. Mcnonb3zoBanue
ranjioOu/IOB B CEIIEKUMU pacTeHUM. [lonyuenue mMoHoKIOHANbHbIX anmumel. Hcnoav3osanue
MOHOKJIOHANbHBIX U NOJMUKIOHANbHBIX — aHmumenl 6  MeduyuHe. VICKycCTBEHHOE
OIUIONOTBOPEHUE. PEKOHCTpyKIHS SULIEKIETOK W KJIOHUPOBAaHHWE >KUBOTHBIX. MeTon
TPAaHCIUIAHTALIMM  SIA€p KIETOK. Texnonozuu  0300po6ieHus,  KyIbmueuposaHus u
MUKDPOKIOHATLHO20 PASMHONCEHUS CENbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpoMOCOMHass M TIeHHasg UWHXKeHepus. VICKyCCTBEHHBI CUHTE3 TI€Ha |
koHCTpyupoBanue pexkomOuHantHeix JHK. Coszoanue mpanceennvix  opeanuszmos.
JIOCTMKEHUS W TEePCHEKTUBbI XPOMOCOMHON M TEHHOM HWH)XEHEPUU. DKOJIOTHYECKHE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHH.



Meauuunckue OuotexHonoruu. Iloctrenomuass mmdpoBas wmeaunmua. [ILP-
TMarHoCTUKa. MeTaOOoJIOMHBIN aHaIu3, TCHOIEHTPUYECKUN aHAIN3 MPOTEOMa YeJIOBeKa IS
OLICHKU COCTOSIHMS €ro 370pOBbs. VICIonb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHass Tepanws
paka. 3D-OnounxeHepuss ayig pa3pabOTKH (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJOTHUW, CO3/1aHMS KOMIUIEKCHBIX TKAaHEHW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTO
OMONpUHTUHTA U cKaPOIAMHTA TS peUICHHs 33/1a4 IePCOHATTM3UPOBAHHON MEIMIIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LIEJIBI0 00ECreueHUs: KOMOMHUPOBAHHOMN 3alllUThl OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB (PYHKIIMOHUPOBAHUS
PHK-conepxamux BHpPYCcOB, BBI3BIBAIOIIMX OCO00 ONacHble 3a00JIEBaHUS YEJIOBEKA U
KUBOTHBIX.

JdemoHcTpauumn

Tabmusr u  cxembl: «Vcnonap3oBaHME MUKPOOPTaHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHkeHepus», «I eHHass HH)KEHEpUs».

JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCKypeus «bHOTEXHOIOrU — BaKHEWIIAsl IPOU3BOAUTEIBHAS CUJIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

Ilpomexncymounas ammecmavus. Ilposepounas paooma

11 KJIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJTIOIHOHHBIX NMPEACTABJICHUI B 0M0JI0THH

OpomonnonHas teopusa Y. JlapsuHa. IIpeamnochulky BO3HUKHOBEHHS TapBUHU3MA.
Kuznb u HayuyHas aesrenbHOCTh Y. JlapBrHa.

Bxoonas ouacnocmuueckas paboma. J|BuwxKyiiue CHUIbl 3BOJIOLMK BUAOB 1o Y.
HapBuHy (BbICOKas HWHTEHCHUBHOCTh DPa3MHOXKEHHUS OpPraHU3MOB, HacJeICTBEHHas
M3MEHYHMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).

Odopmnenne cuntetndyeckort teopun sBomtonuu (CTD). HelTpanbHas Teopus
sBostoiny. CoBpeMeHHasl 3BOJIOLMOHHAs OMOJIOTHS. 3HAUYE€HUE HBOJIIOLIMOHHOW TEOpUHU B
(GOopMHPOBAHNUN €CTECTBEHHO-HAYYHOW KApTUHBI MUDA.

JlemoHCcTpanumn

[Toptpetsl: Apucrorens, K. JInanen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krobe, Y.
HapsuH, C. C. YerBepukos, 1. U. [lImansraysen, . Xonaein, /1. K. benses.

Tabmuubr u cxemsl: «CucreMa xuBoit ipupoas! (o K. Jlunuero)y, «JlecTHuIa KUBBIX
cymects (o Jlamapky)», «MexaHuzm (opMHUpOBaHUS MPUCIOCOONEHUN y pacTeHud Hu
#*uBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapmpyra nyremectsus Y. JlapBunay,
«Haxonku Y. JlapBuna», «Popmbl O00ppOBI 3a cymiecTBOBaHHE», «llopoabl romyoOei»,
«MHorooOpa3ue KyJIbTypHbIX (hopMm KamycTeD», «Ilopoasl JOManIHUX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBBIX BUAOB (o Y. [lapBuny)», «CxemMa COOTHOIIEHUS IBWKYIIUX CHII
ABONTIOLUNY, «OCHOBHBIE MOJOKEHUSI CHHTETUYECKOW TEOPUU SBOTIOLIUN.

Tema 2. MUKPO03BOIIOLNSA U €€ pe3yJabTaThl



[Tonynsauust Kak 3JIeMEHTapHas eauHuLa 3BoMtoUrMUd. COBpEMEHHBIE METOAbI OLEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI Monysiuil. MismeHeHne reHooHa NOmyIsaiun
KaK 3JIEMEHTapHOE IBOJIFOLIMOHHOE SIBJIEHHE. 3aKOH F€HEeTHYecKoro paBHoBecus Jx. Xapau,
B. BaiinGepra.

OnemeHTapHbIe (DAKTOPHI (ABMKYIIHME CHJIBI) 3BOJIOUMH. MyTAI[MOHHBIN mpoIiecc.
KombOunatuBHass mamMeHunBocTh. [peii reHoB — ciyuyaiiHple HEHANpaBICHHBIE W3MEHEHUS
4acToT ajuiened B momyssiusix. DpdekT ocHoBaTens. Ighgexkm O6ymuliouH020 2OPAbIUIKA.
CHudiCeHUe 2eHemuyecko20 pasHoobpasus: npuduHvl u cieocmeus. llposenenue sghghexma
Opeticha 2enos 6 OoabwUX U Maablx nonyaayusx. Murparuu. M30maums HOmysIsiuii:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJIOTUYECKast (PEPOTyKTHBHAS ).

EctectBenHblit 0TO0Op — HampaBisouuii Gaxtop sBosonud. OPOPMBI €CTECTBEHHOTO
oTOOpa: NBMXKYIIHUM, CTAOMIU3UPYIOIINK, pa3phIBAOIIMK (qu3pynTUBHBIN). [lotoBOM 0TOOD.
B0O3HUKHOBEHHE U 3BOJIIOIUS COLUAIBHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh OPraHMW3MOB KaK pPE3yJbTaT MUKPOABOMIOIUU. BO3HMKHOBEHHE
NpUCHIOCOONIEHU y  opranu3MoB. ApomMopdo3sl W uwamoazantauud. IIpumepsl
MIPUCIIOCOOJIEHUI Y OpPraHu3MOB: MOP(OJIOrHYecKue, (PU3NOJOTHYECKHE, OMOXUMUYECKHE,
noBesieHYeckue. OTHOCUTENBHOCTD MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u ctpykrypa. BugoobpazoBanue Kak pe3ysibTaT MUKPOIBOJIIOLHH.
M3onsiiiust — ximroueBoit ¢akTop BuaooOpazoBanus. Ilytu um crmocoObl BHUI000pa30oBaHUS:
ajuionarpuyeckoe (reorpaduueckoe), CUMIATPUUECKOE (IPKOJIOTUUECKOE), «MTHOBEHHOE)
(monumonu3anus, TuOpuan3anus). JauTeabHOCTh 3BONIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBOMOIMOHHON Ounosiornd B pa3pabOTKE HAyyHBIX METOJIOB COXpPAaHEHUs
O0ropazHooOpasusi. MUKpPOIBOIIONUS M KOSBOJIIOLHMS NAapa3uTOB U UX X035€B. MeXaHU3MbI
(dhopMUpOBaHUS YCTOMUHUBOCTH K aHTUOUOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupbl 1 cxembl: «MyTalMOHHAsE M3MEHUYMBOCTHY», «llomynsiumoHHas CTpyKTypa
BUaa», «Cxema mposBieHus: 3akoHa Xapau—BaiinOepray, «JIBHXKyIIue CUIIBI 3BOJIIOIUNY,
«OKoJoruyeckas M30J1us MONyJsUUid ceBaHCKOW Qopenn», «I'eorpaduyeckas U30JALUS
JUCTBEHHUIIBI CHUOMPCKOW W JIMCTBEHHUIIBI JHaypckoit», «llomynsimoHHbie BOIHBI
YHCJIEHHOCTU XMILHUKOB U XepTB», «Cxema NEeHCTBUS €CTECTBEHHOIo 0TOopay, «Dopmbl
O0opbOBbI 3a cymiecTBOBaHUE», «MHAYCTpUANbHBIA MeNaHu3M», «JKUBBIE HCKOMaeMbIe,
«ITokpoBHUTENLCTBEHHAS] OKpacKa KUBOTHBIX», «[Ipemymnpexnaronias okpacka >KUBOTHBIX),
«®uznonoruueckue  axanranuny,  «llpucnmocoOireHHOCT,  OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buga», « Buasi-nBoitHukm», « CTpykTypa BUIa B IPUPOIE»,
«CmocoOb1  BunmooOpaszoBanus», «l'eorpaduueckoe BumooOpazoBaHue TpEX BUIOB
JaHABIIEH», « DKOJIOITMYECKOe BU000pa3oBaHUE BUIOB CUHUI, «[lonumionasl pacTeHU»,
«KamycTHO-peieuHblil TuOpum.

ObopynoBanue: repdapuu pacTeHUM, KOJUIEKIIMY HACEKOMBIX, Yy4ela MTHIl U 3Bepelt ¢
IpUMepaMu pa3IUYHbIX MPUCIIOCOOJICHNH, Yyyena NTHI] U 3BEpei pa3HbIX BUJIOB, repOapuu
pacTeHuil OJIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMU.



JlabopaTopHasi pabora «BrisiBneHre H3MEHUNBOCTH Y 0COO€H OTHOTO BUAAY.

JlabopaTopnass pabGora «[IpucnocoOneHusi OpPraHM3MOB U UX OTHOCHUTEIbHAS
LIEJIECO00PA3ZHOCTDY.

JlabopaTopnasi pabora «CpaBHEeHUE BUI0B 110 MOP(POIOrHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Meronsl U3y4eHUSI MaKpOAIBOJIONMHU. [lalleOHTOIOTMYECKHE METOJbl H3yYEHHS
sBotonnu. IlepexoHpie GopMbl U PUIIOTEHETUYECKUE PSAIbl OPTAHU3MOB.

buoreorpaguyeckue Meronpl u3ydeHus sBomonuu. CpaBHeHue ¢uopbl U (ayHsbI
MaTEPUKOB U OCTPOBOB. bruoreorpapuueckue odnactu 3eMian. BUnbl-3HAEMUKN U PEIUKTHIL.

OMOpHOJIOTHYECKME W CPaBHUTEIbHO-MOP(QOJIOTMYECKUE  METOAbl  H3yYEHHUS
ABONIIOLMU. ['eHeTHUeCKEe MEXaHU3MBbI SBOJIFOLIMM OHTOTE€HE3a U MOSIBICHHS IBOJFOLUOHHBIX
HOBUIECTB. [ OMOJIOTMUHBIE Y AHAJIOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3MBI.
MonekynspHO-TeHETUUECKHE, OMOXMMUYECKUE W MATEMaTU4YECKHUE METOJbl HU3y4YEHUs
sBONIOLMU. ['oMosiornuHble reHbl. COBpEMEHHBIE METObl MOCTPOEHUSI (PUIOTEHETUUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (MpaBuiia) HBOMOUUU. [lpunyun cmeHvl  QDyHKYUI.
HeoOpaTtumocTs 3Botonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUH.

JlemoHCcTpauumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, @. Mrosep, 3. ['ekkensb.

Tabmupslt u  cxembl: «@DWIOTEHETHYECKUI  psl  JoWaan», «ApXEONTEPUKCY,
«3Bepo3yObie smepb», «Creronedansy, «Punnodurey, «CeMeHHbIE NaNOPOTHUKW,
«buoreorpaduueckue 30HbI 3eminy», «Jpeildp KoHTUHEHTOBY», «Penuktbl», «HauanbHblie
CTaAMM SMOPUOHAIBLHOTO pPAa3BUTUS TO3BOHOYHBIX JKUBOTHBIX», «l'OMOJIOTMYHBIE H
aHAJIOTMYHbIE OpraHbDy, «PyIUMEHTh, «ATaBU3MbDY, «XPOMOCOMHbIE HAOOPHI YEIOBEKA U
muMnan3e», «l aBHble HanmpaBICHUs 3BOITIOLUNY, «OO0IIIe 3aKOHOMEPHOCTH 3BOIIOLIUI.

O6opynoBaHue: KOJJIEKLINUU, repOapuu, MYJISKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTHYHBIX, aHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HaCEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

HayuHble TUmoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOGHMOreHe3 M MaHCHEPMUS.
JloHayuHbI€e MPEACTaBICHUS O 3apOXKACHUHU KM3HHU (KpealMoHu3M). [ 'unore3a nocTossHHOTO
caMo3apoXaeHus Xu3Hu U e€ onposepxkeHue onbvitamu . Penm, JI. Cnamnannanwm, JI.
[Tactepa. [IpoucxoxaeHue KU3HU U aCTPOOHUOIOTHSI.

OcHoOBHBIE d3Tambl HEOpraHuueckod HBomonuu. I[lnaHerapHas (reojoruueckas)
HBOJIIOLIMSA. XUMHUYECKass 3BOJIONUS. AOHOTEHHBI CHHTE3 OpPraHMYECKHUX BEIECTB U3
Heoprannyeckux. Oneir C. Mumiepa u I'. FOpu. O6pazoBanne moaumMepoB U3 MOHOMEPOB.
Koauepsarnas runoresa A. M. Onapuna, runore3a nepBuyHoro OynboHa JIx. XoinaeiHa,
reHetuueckas runotesza I. Mémnepa. Pubosumer (T. Yek) u runoresa «mupa PHK» V.
['unGepra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.



Ucropust 3emimm um Meronbl €€ u3zydyeHus. lckonmaemble OpraHMYECKHME OCTATKH.
I'eoxpononoruss u e€ Meroabl. OTHOcUTeNbHass U aOCONIOTHAsT TE€OXPOHOJIOTHS.
I'eoxpoHONOrMYecKas nIKajaa: S0Hbl, 3Pbl, IEPUOJBI, SIOXH.

HavansHble 3Tarsl opraHu4eckoi 3Bositonui. [1osBieHre U 3BOIIOLHNS IEPBBIX KIIETOK.
Opomonus MeTadoau3Ma. Bo3HHUKHOBEHUE MEpBbIX IKOCUCTEM. COBpEMEHHBIE MUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbiX Ha 3emiie coobmecTB. CtpomaronuTsl. [IpokapuoTsl u
DYKapHUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOUOTEHE3). DBOJIIOLMOHHOE TPOUCXO0XKACHUE BUPYCOB.
IIponcxokIeHHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TIpyMI
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarbl HBOJIIOLMU BhICIIUX pacTeHUid. OCHOBHBIE apoMOpP(]O3bI pacTCHHIA.
Beixon pactenuil Ha cyunry. IlosiBieHune CHOpOBBIX pacTEHUMH M 3aBOECBAHME MMM CYLIH.
Cemennsble pactenus. [IponcxoxaeHne NBETKOBBIX PaCTEHUN.

OCHOBHBIE 3Talbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bl KMUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbhIB — TMOSBICHHE COBPEMEHHBIX THIOB. IlepBbie
XOpAOBBIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOLMS MO3BOHOYHBIX. [Iporcxoxaenue ampuomii
u pentwinil. [Ipoucxoxaenne miaexkonutaromux 1 ntul. [IpuHnun kirodyeBoro apomopdosa.
OcBoeHne OECO3BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PaszpuTtne xwn3HM Ha 3emile MO 3paM M IMEPUOJAM: apXeW, MPOTEPO30H, MAIECO30U,
Me3030i, KaiHO30M. OOmas XapakTEepUCTHKA KIMMaTa M TE€OJIOTHUYECKUX IPOLIECCOB.
[losiBieHHEe M pacuUBET XapaKTEpHBIX OpPraHU3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBHUS U
BJIMSTHUE HA ra30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKHE KPU3UCHI MpouIoro. [IpuyuHsl U ciiencTBys
MacCoOBbIX BbIMHpaHUN. (COBpPEMEHHBIH 53KOJIOTMYECKUN KPU3HUC, €ro OCOOEHHOCTH.
[IpobGnema coxpaHeHus: bnopazHooOpasus Ha 3eMIie.

CoBpeMeHHass cuUcTeMa oOpraHuyeckoro wmwupa. [lpuHumnel  kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHCcTpanumn

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. Ilacrep, 1. . Meunukos, A. 1. OnapuH,
Jx. Xonpenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabmumer u cxembl: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. Ilactepa mo
M3YyYCHUIO caMo3apokaeHusa u3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ortamnbl
HEOPTaHUYECKOM dBOIMonMn», «l'eoxpoHosornueckass mkana», «HadampHble drTamsl
OpraHu4eckoil sBomouun», «Cxema 00pa3oBaHMS BSYKApUOT MYyTEM CHUMOHOrEHE3a»,
«CucreMa xuBOM mpupoab», «CTpoeHwe Bupyca», «Apomop}o3bl pacTeHUi,
«Punnopute», «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIN», «MXu»,
«ITanopoTHukm», «l'ogoceMeHHble pacTeHHs», «OpraHbl LBETKOBBIX pacTeHMi», «Cxema
pa3BUTHS  KMBOTHOrO  MHpa»,  «ApomMopdo3sl  KUBOTHBIX»,  «lIpocTteitmmey,
«Kumeunononoctueie», «Ilnockue uepBu», «Uinenucronorue», «PeiOb», «3€MHOBOJAHbBIEY,
«IIpecmbikarommecsy, «lItuupy, «Milekonurtaromme», «Pa3BUTHE XU3HU B aApXEUCKOU
ape», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKON 3pe», «Pa3BuTre XU3HU B MAIEO30MCKON 3pey,



«Pa3BuTHe KM3HM B ME3030MCKOM dpe», «Pa3BuTme XuU3HM B KaWHO30MCKOU 3pey,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuu pacTEHUM pa3IMYHBIX OTIENIOB, KOJUIEKIUU HACEKOMBIX,
BJIQXKHBIE ITPEINAapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM UTJIOKOKHX, CKEJIETHI
ITI03BOHOYHBIX >KMBOTHBIX, Uy4delsla IITUL] U 3BEPEH, KOJUIEKIUH OKaAMEHEJIOCTEH, IOJIE3HBIX
HCKONAEMBIX, MYJISKA OPTAHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryansnas jgadoparopHas padora «MonenupoBanue onbiToB Muimepa—tOpu no
U3YYEHUIO0 aOMOTEHHOTO CHUHTE3a OPraHUYECKUX COCIMHEHUI B IEPBUYHOMN aTMocdepe».

JlaGopaTtopnasi padora «/3ydyeHne W ONMCAaHWE HCKONMAEMBIX OCTAaTKOB JIPEBHUX
OpPTraHU3MOB.

IIpakTnueckas padora «l3yuenue ocoOeHHOCTEH CTPOEHUS PACTEHHM pa3HbBIX
OT/ICJIOBY.

IIpakTuyeckas paGora «l3yyeHue OCOOEHHOCTEH CTPOEHUSI MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4ea0BeKa — aHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOTHH.

CraHoBIIEHME IIPENCTABICHUN O IPOUCXOKIECHUN YeJIOBEKAa. PelMrno3Hele BO33peHMUs.
CoBpeMEHHBIE HAyYHBIE TEOPHUHU.

CxoncTBO 4enoBeKa € KMBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKMBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTrHYECKUE,
sMOpuoIoTnYecKue, (pusnoaoro-onoxumuueckue, nopeaeHyeckue. OTaUUus 4eloBeKa OT
KUBOTHBIX. [IpIMOXOXKIEHHE M KOMIUIEKC CBS3aHHBIX C HHM TNIPU3HAKOB. Pa3ButHe
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxymue cuibl  (QakTopbl) aHTPOINOTeHe3a: OHOJIOTMYECKHE, COLUAJIbHBIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcHoBHbIE CTaauu  aHTpororeHeza. PaHHue  4yenmoBekooOpa3Hble  00E3bsHBI
(TIpOKOHCYJIBI) U paHHUE TIOHTUBI — OOIIUE TPEJIKH YeI0BEKOOOPA3HBIX 00E€3bSH U JIOJCH.
ABCTpaJIONUTEKH — JABYHOTHE TPENKU JIoAeh. UenoBeK yMelblid, MEPBbIC U3TOTOBICHHS
opyauil Tpyaa. YenoBek MpsSMOXOISUIMI U MEPBBIM BBIXOJ JHOJAEH 3a mpenenabl AQpHKU.
UYenoBek reiaenbOeprckuii — o0 MpeaoK HeaHJepTaIbCKOrO0 YeoBeKa M ueloBeKa
pazyMHOTO0. YeJIOBEK HEAaHACPTAIBCKHM KAaK BHUJ JIIOACHA XOJOJHOrO KiauMmara. YernoBek
pasyMHBIM COBPEMEHHOIO THIIA, JECHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreHeTrka U najaeoreHOMHKA.

DBOJIOLMST COBPEMEHHOTO ueioBeKa. EcTecTBEHHBIM OTOOP B MOMYJSALMSIX YETOBEKA.
Myrtanuonssiii  mporiecc ¥ noaumopdusMm. I[lomynsiinoHHBIE BOJHBI, JApeid TeHOB,
murpanus 1 «3¢p(eKT OCHOBATEN B MOMYJISIUAX COBPEMEHHOTO YeJI0OBEKa.

Uenoseueckue pacel. [lonarue o pace. boinbiine pacel: eBporeouiHas (eBpa3uiickasi),
aBCTpaJIO-HErpouIHas (PKBAaTOpUaIbHas), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCcKas). Bpems
U TYTH pacceleHus YeJNOBEeKa IO IutaHere. EAMHCTBO denoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOieHHOCTh YeNoBeKa K pa3HbIM  YCIOBUSIM
OKpYXarolen cpeasl. Biausiaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOP(HOJIOTHIO U
(M3HOJIOTHIO YeTIOBEKA.



MexauciuIumHapHble  METOIbl B (pu3ndeckod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAsA ~ AHTPOIOJOTUS W MAJICOAHTPOIOJIOTUS  YEJIIOBEYECKHX  MOMYJISLHUM.
buocounanbsHple  MCCIENOBAaHMS TNPUPOABI  4YeloBeka. VcciaegoBaHune  KOPBOJIIOLMU
OMOJIOTUYECKOTO U COIIMATBHOTO B UEJIOBEKE.

JdemoHcTpauumn

[Toptpetsr: Y. lapsun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuupr U cxembl: «MeToabl aHTPOMONOTHN», <« OJOBHOM MO3T YEJIOBEKay,
«YenoBekooOpazHbie 00e3bsiHBDY, «CKENET YeoBeKa U CKEJIET MUMIaH3e», «PyIuMeHThl u
aTaBU3Mbl», «JIBIKylIue CHUJIbl aHTPONOTEHE3a», «DBOJIOLUMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonutek», «YenoBek ymenbli», «YenoBek NpAMOXOIAIMN», «JleHMCOBCKUI
yenoBek» «Heannepranbus», «KpoManboHUb», «IIpenku yenoBekay, «ITambl 3BOJIOLIUU
4yenoBeKay, «Pachl 4enoBeKay.

O6opynoBanue: MyJSKM OKaMEHENOCTEeH, MPEeAMETOB MaTepHATbHON KYJIbTYpPHI
MPEAKOB YeJOBeKa, penpoaykuuu (doTtorpapuu) KapTUH C MHUQPOJIOTHYECKUMU U
OMOJEHCKUMU CIO’KETaMH TPOMCXOXKIEHUS 4esoBeKka, (pororpaduu HaXOJOK MCKOIMAEMbIX
OCTaTKOB 4YEJOBEKA, CKEJET 4YeJOBEKa, MOJEIb 4Yepena 4YejaoBeKa W dYepena MIMMIIaH3e,
MOJEJIb KUCTH Y€JIOBEKA U KMCTH IIMMIIaH3€, MOJEIH TOPCa MPEJKOB YEIOBEKa.

JlabopaTopnas pabGora «M3yueHne ocoOEHHOCTEH CTPOEHMsI CKelleTa YeJOBeKa,
CBSA3aHHBIX C IPSIMOXO0KICHUEM.

IIpakTnyeckas padora «/3yueHne 3KOJIOrMYECKUX aaNTAllUN YETOBEKA.

Tema 6. DJxoyormsi — Hayka O B3aHMOOTHOILICHUSIX OPraHu3sMOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIel cpeaou

3apoxaenue U pas3BuTHe dKkojoruu B Tpynax A. ['ymGonbara, K. @. Pymse, H. A.
CesepuioBa, J. I'exkkensa, A. Tenciu, B. H. CykauéBa. Pa3znensr u 3amaun sxonoruu. CBs3b
AKOJIOTUU C IPYTUMH HayKaMH.

Metonasl akosnorun. [lonessie HabMOIEHUS. DKCIIEPUMEHTBI B SKOJIOTHH: PUPOIHBIE U
nabopartopHble. MojenupoBaHue B OKOJOTHMH. MOHUTOPHHT OKPY’KAIOIIEH Cpebl:
JIOKAJIbHBIN, PETMOHAIBHBIN U TJI00QJTHHBIMN.

3Ha4YeHUE DKOJOTHUYECKUX 3HAHUM JUIA YeJIOBEKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK
OCHOBa CBSI3€M 4enoBeyecTBa C Npuponoi. POopMUpPOBAHHE 3KOJIOTMYECKOW KYJIBTYPBI U
HKOJIOTUYECKON TPAaMOTHOCTH HACEIEHUS.

JdemoHcTpanuun

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencau, B.
H. Cyxaués.

Tabmuibl W cxeMbl: «Pa3gensl  skoyorum», «Metoael skoiorum», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEN CPEIBI».

JlaGopaTopHas padora «/3yueHre METOI0B KOJIOTHYECKUX UCCIICIOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre (GakToppl M 3aKOHOMEpHOCTH ux JeictBua. Kiaccudukanms
HKOJOTHYECKUX (DAKTOpOB: aOWOTHYECKHEe, OuOTHYecKue, aHTpornoreHdsie. OOmume
3aKOHOMEPHOCTH  JIEUCTBHUS  dKojiormueckux (aktopoB. IlpaBuno wmunumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.



Abuotnyeckue ¢akrtopel. CBeT Kak dKoJormueckuit ¢akrop. JleiicTBHe pas3HbIX
YYaCTKOB COJIHEUHOT'O CHEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKWE TPYINbl PACTCHUN U
KUBOTHBIX IO OTHOLIEHHUIO K cBeTy. CUTHaNIbHasA poJib cBeTa. PDOTONEPUOIU3ZM.

Temneparypa kak skosiormueckuit axrop. JlelicTBue TemiiepaTypbl Ha OPTaHU3MBI.
[lokuIOTEpMHBIE W TOMOWOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpTaHU3MBI.

BnaxxnocTs kak sxonoruueckuit paxrop. [lpucnocobnenus pacTeHuil K NoIepKaHUIo
BoAHOro Oamanca. Knaccudukanus pacteHuil mo otHomeHuto k Boje. [Ipucnocobienus
KUBOTHBIX K U3MEHEHUIO BOJIHOTO PEKUMA.

Cpensl oOWTaHUsS OPraHU3MOB: BOAHAsS, HA36MHO-BO3YIITHAS, MTOYBEHHAS, TITyOWHHAS
MOANOYBEHHAsI, BHyTpUOpraHu3MeHHasi. GU3nko-XuMHU4YeCKue 0COOEHHOCTU Cpell OOUTaHUS
opranu3mMoB. [Ipucnoco6eHus: opraHu3MoB K KU3HHU B pa3HBIX Cpejiax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE PUTMBI. CyTOYHBIE M TOJIUYHBIE
puT™MBl. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HMU.

XKusznennsie popmbl opranu3mMoB. [loHsTHE 0 Ku3HEHHOU (opme. JKu3HEeHHbIE POPMBI
pacTeHMIl: JepeBhs, KYCTApHUKHU, KYCTApHUUYKH, MHOTOJIETHUE TPaBbl, OJIHOJICTHUE TPaBhI.
XKuzHeHHsie QOpPMBI KHUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3poOUOHTHI. OCOOEHHOCTH
CTpoeHHus U 00pa3a KU3HH.

buotnueckne (¢daktopel. Bunbl OHOTHYECKHMX B3aMMOACHCTBUN: KOHKYPEHIIMS,
XUITHUYECTBO, cuMOMOo3 u ero ¢opmbel. [lapasutusm, koomepairusi, MYyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue B3auMoaercTBUs
(Tommueckue, dopudeckue, hadbpuyueckue). 3HaUCHHE OMOTMYCCKUX B3aUMOACHCTBHM IS
CYILIECTBOBAHMS OPTaHU3MOB B cpejie 00uTaHus. [[puHIMIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JlemoHCcTpanumn

Tabmuiet u cxembl:  «Oxosorudeckue  (akTopbl», «CBETOBOM  CIEKTPY,
«IKOJIOTUYECKHE TPYyNNbl JKUBOTHBIX [0 OTHOIIEHUIO K CBETY», «TemIoKpoBHbIE
AKUBOTHBIE», «XO0JOJIHOKPOBHBIE )KUBOTHBIEY, «DU3NOIOTHMUECKUE alaNTalluU KUBOTHBIX,
«Cpenpl  oOuTaHUsI OpraHu3MoB», «buongornueckue pUTMBY, <OKu3HEHHBIE (OPMBI
pactenuity, «KusHeHHbie (HOPMBI KUBOTHBIX)», « IKOCUCTEMA IITUPOKOJIMCTBEHHOTO JIECA,
«JKkocucteMa XBOMHOro Jecay, «llemm mnuranus», «XumundectBo», «llapazutuzmy,
«Konkypennus», «Cumonosy», «Kommencanuzmy.

OGopynoBanue: repbdapul PacTCHHM W >KHUBOTHBIX, IMPHUCIOCOOJICHHBIX K BIIUSHUIO
Pa3JIMUHBIX DKOJOTHYECKUX (PaKTOpoB, repOapuu CBETONIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOIIOOUBBIC, TEHETIOOUBBIE U TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHusi, repObapuu M KOJUICKIIMH TEIIONIOOUBBIX, 3UMOCTOWKHX, MOPO30YCTONYMBBIX
pacTeHul, 4dydena NUTHUI[ W 3Bepel, repdbapuu pacTeHH, OTHOCAIIUXCS K TUTPOUTaM,
Kcepoduram, Me3oduTam, KOMHATHBIC PACTCHHUS MAHHBIX TPYII, KOJUICKIIUUA YXUBOTHBIX,
oOMTaIOMX B pa3HBIX cpelax, TepOapud M KOJUICKIIMM PACTeHHM U KUBOTHBIX,
o0JIalafoIMX YepTaMH IPUCIOCOOJEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUM >KU3HH,
repOapuy ¥ KOJUICKIIUU PACTCHHI M KMBOTHBIX PA3JMYHBIX KMU3HEHHBIX (DOPM, KOJUIEKITUU
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.



Jlaboparopnasi padora «BbisiBICHHE NTPHUCTOCOOJICHUN OPTaHU3MOB K BIIMSTHHUIO

CBETa».
Jlaboparopnasi padora «BbisBieHHME NPUCIOCOOJIEHUNH OPraHU3MOB K BIIUSHHIO
TEMIIEPATYpPbI».
JlaGopaTtopHasi padora «AHATOMUYECKHE OCOOCHHOCTH PACTEHHIl M3 pPa3HBIX MECT
oOUTaHUSY.

Tema 8. Ixos10rMsi BUAOB M NOMYJISA U

DKOJIOTHYECKHE XapaKTepUCTHKU mnonyisuuu. [lomynsmus kak Ouonoruuyeckas
cuctema. Posib HEOTHOPOIHOCTH cpeibl, (PU3NUECKUX OaphEPOB U OCOOEHHOCTENW OMOJIOrUU
BUJI0B B (DOPMUPOBAHUU MTPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMyJsiiinii. OCHOBHBIE TTOKA3aTEeIN
ITONYJISIUN: YUCIEHHOCTD, IUIOTHOCTh, BO3PACTHAS M IOJOBAasi CTPYKTYpPa, POKIAEMOCTD,
IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALUSI.

OKoJiornueckas CTpykTypa nonyssnuid. OLneHka YMCIeHHOCTH NOMyJsnud. JInHaMuka
MONYJSINMKA W €€ perysnusa. buoTMdyecknil NOTEHHHMAI Nomysiuud. MopaenupoBaHue
OUHAMHUKA TOnyJsiuu. KpuBble pocTa YMCIEHHOCTM nNomyisanuu. KpuBble BbLKUBaHHS.
Perynauust 4MCIEHHOCTH MOMYJSUUNA: posib (PAKTOPOB, 3aBUCSIIMX U HE 3aBHUCSIIUX OT
IUIOTHOCTU. DKOJIOTMYECKUEe cTpareruu BUaoB (I- u K-ctparerun).

[lonsiTue o0 sKojormueckod Huie Bujga. Mectoobutanue. MHoOromepHas MOJEINb
skojornueckon  Humm  JDk.M.  XarumHcona.  Pa3mepsl  DKOJOTMYECKOM  HUUIM.
[loTeHnManbHasA U peann30BaHHAS HUILLN.

Bun xak cucrema nonyisnuid. Apeansl BUAOB. BHIBI M MX KU3HEHHBIE CTPATEIMH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHHUS W MWIpalUil >KUBOTHBIX. bHOJIOTMYECKHE WHBa3UU
Yy’KEPOIAHBIX BUIOB.

JlemoHcTpanumn
[Toptper: k. 1. XaTunHCOH.
Tabmuusr  u CXEMBI: «JKOJOTUYECKNE  XAPAKTEPUCTHKU  MOMYJSALHNY,

«IIpocTpaHCcTBEHHAsl CTpPyKTypa mnomyisuun», «Bo3pacTHble nupamMuabl TOMYISIUANY,
«CKOpOCTh 3aceyieHus TOBEPXHOCTH 3EMIIM PA3IMYHBIMU OpraHuzMamm», «Mojeinb
skonoruyeckor Humm Jx. M. XatanHcoHnay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaboparopHnasi pabora «IIpucnocoGneHus ceMsiH paCTEHHM K pacCeICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

Coo0miectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsizu MeXIy OpraHM3MaMu B
ouoneHo3e.

Okocuctema kKak oOTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHANIBHBIC OJOKH
OpraHU3MOB B SKOCHUCTEME: MPOIYIICHThI, KOHCYMEHTHI, PEAYIEHTHI. Tpoduueckrue ypoBHHU.
Tpoduyeckne 1enu u cetu. AOuoTHyeckue OJOKU HKocucteMm. [louBbI M Wbl B
skocuctemax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.

OcHoOBHBIE TMOKa3aTeld »JKOocHUCTEMbl. buomacca u THpOAYKIUSA. DKOJIOTUYECKHUE
MApaMU/Ibl YUCEN, OMOMACChI U SHEPTHUH.



Junamuxa  sxkocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HanpaBiieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccHH. [lepBUUHbIE 1 BTOPUYHBIE
CYKIIECCMUM M HUX TMPUYUHBL. AHTPOIOTCHHbIE BO3JEHCTBUSA Ha cykiueccuu. KimmakcHoe
coobmiecTBo. buopasHoobpasue u moJiHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOWYUBOCTHU
COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCmeMbl MOpell U OKeaHOs.
IKocucmemvl MyHOp, 1ecos, cmeneti, NyCmviHb.

AHTpOINOreHHBIE JKOCUCTEMBI. Arpo3kocucTema. ArporeHo3. Paznmuuus Mexmay
AHTPOIIOT€HHBIMU U TPUPOIHBIMU SKOCUCTEMAMHU.

VYpboskocucrtembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoxackas ¢mopa u
¢dayna. CuHaHTpONM3aNMs TOPOJCKON (ayHbl. brojgorndeckoe W X03sg1iCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHM OpPraHU3MOB B
aKkocucTeMax. Ponb kackaonozo agpghexma u 6u006-30ugpuxamopos (Kiouesvix 6udos) 6
@yHryuonuposanuu dxocucmem. llepeHOC DSHEPruM W BEUIECTB MEXAY CMEXKHBIMHU
DKOCUCTEMAaMH. Y CTOWYHUBOCTh OPraHU3MOB, TMOMYJALUA M DKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAECHCTBUIA.

Mexanuzmvl  8030eticmeusi  3a2pA3HEHUll  PA3HLIX MUN08 HA CYOOP2AHUIMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YPOBHSAX, OCHOBbL IKOJOSUUECKO20
HOPMUPOBAHUSL AHIMPONO2EHHO20 8030elicmaus. MeToq0JI0OTHsI MOHUTOPUHIA €CTECTBEHHBIX
Y QaHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. JIxk. Tencnu.

Tabmuupr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IJKOCHCTEMA IIMPOKOJIMCTBEHHOIO
necay, «JKocHUCTeMa XBOMHOro Jeca», «DyHKIHMOHAJIbHBIE TPYMIbl OpPraHU3MOB B
skocucreMe», «KpyroBopor BemiecTB B 3KkocucteMey», «llemu nmranus (mactOumHasi,
JIETPUTHAS )», «DKOJIOTHUECKas MUPaMUJIa YUCe», « IKOJOoTHYecKas mupamuga OuomMaccon,
«IKkojoruyeckas nupamuga sHeprun», «O0pazoBanue 06onota», «[lepBuuHas cykueccus»,
«BoccraHoBIIeHHME JIECa MOCIIE MOXKapa», « IKOCUCTEMA 03€pa», «ATpoLeH03», «KpyroBopot
BEILIECTB U MOTOK YHEPTUU B arpoueHo3e», «IIpumepsl ypooskocucTem».

O6GopynoBanue: repOapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydesia ITHI] U 3BepeH,
repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaGopaTopnass  pabora  «/3ydueHue  pa3sHoOOOpazusi  MEJKUX  MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKypeus « IKCKYpCHs B TUITMYHBIN OnoreorieHo3 (B nyopaBy, Oepe3HsK, eIbHUK, Ha
CYXOJIOJIbHBIN U OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKcKypeus «IKCKYpCHUs B arpodKOCUCTEMY (Ha MOJIE WIH B TETNTMYHOE XO03HUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmernanerapHas 060g04yka 3eMIIH, I71€ CYIIECTBYET WM CYyIECTBOBaIA
®u3Hb. Pa3Butue mpexacraBieHuit o Owocdepe B Tpymax . 3rocca. Yuenwme B. U.



Bepuanckoro o 6uochepe. Obmactu 6uochepst u e€ cocra. JKuBoe BemecTBo Ouochepsl u
ero GyHKIIIH.

3aKOHOMEpPHOCTH  CcyIiecTBOBaHUs  Ouocdeprl. OcobOeHHocTn Ouocdepbl  Kak
rio0anbHON HKOcucTeMBbl. /[lnHaMmuueckoe paBHoBecue B onocdepe. KpyroBopotsl BeliecTs
1 OMOTEOXUMHYCCKHE MUKJIIBI (YTiaeposa, a30Ta). PUTMHUUHOCTS siBIIeHUH B Onocdepe.

3oHansHOCTE Omochepnl. [lonstne o Oumome. OCHOBHBIE OHMOMBI CYyIIH: TYHIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE W IIMPOKOJMCTBEHHBIE JieCa, CTENHU, CABAaHHbBI, ITyCTHIHH,
TPOMHUUYECKHE Jieca, BHICOKOTOPhs. KimmaT, pacTUTEIbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHMS SKMBBIX CHUCTEM, OILIEHKA HUX PECYpCHOro IMOTEHIMada Hu
ounocepHbIX PyHKINH.

JdemoHcTpauumn

[Toptpetsl: B. . Bepnanckuii, 9. 3rocc.

Tabmuubr u cxembl: «['eocdepbr 3emnm», «KpyroBopor azora B HpUPOIE»,
«KpyroBopot yriepona B npuponae», «Kpyrosopor kucimopona B npupojie», «Kpyrosopor
BOJIbI B IIpupoje», «OCHOBHBbIE OMOMBI cyminy, «Knumatudyeckue nosca 3emin», « Tynapay,
«Tamra», «Cmemannbiii Jec», «lllupokomucTBeHHb sec», «Crenby, «CaBaHHay,
«IIycTteiHsy, « Tpornueckuut gecy.

Oo6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUHU >KUBOTHBIX.

Tema 11. YestoBek M OKpyxa0OLIAs Cpeaa

DKOJIOTUYECKHE KpHU3UChl M UX MpuUYuHBL. Bo3zzaeiicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3IAYIIHOM cpeabl. OxpaHa BO31yXa. 3arpsi3HEHHE BOIHOM cpeabl. OxpanHa
BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa NOYBEHHBIX pecypcoB. H3MeHeHue
KJINMarTa.

AHTpPOIIOTEHHOE BO3JCHWCTBUE HA PACTUTENBHBIM M JKMUBOTHBIM Mup. Oxpana
PaCTUTENILHOTO M KUBOTHOro Mupa. OCHOBHBIE MPHUHIMIBLI OXpaHbl OpUpojbl. KpacHbie
kauru. Ocobo oxpansembie mnpupogubie Tepputopun (OOIIT). boranuueckue canbl u
300JIOTMYECKUE TTApKU.

OCHOBHBIE TMPUHIMIBI  YCTOMYMBOTO PAa3BUTHS  4YEJIOBEUYECTBA W  MPHUPOJBI.
PannonansHOE€ TPUPOAOIIONB30BAHUE U COXPAHEHUE OMOJIOTUYECKOr0 pa3HOOOpa3us 3eMIu.
OOmue 3aKOHOMEPHOCTH  IJI00AJbHBIX  IKOJOTMYECKUX  KpU3UCOB. (OCOOEHHOCTH
COBPEMEHHOTO KPU3UCA U €TI0 BEPOSITHBIEC NTOCIIEICTBHS.

Pa3zBuTne METOJOB MOHHUTOPHMHIA pa3BUTHUS OMNACHBIX TEXHOTECHHBIX IPOLECCOB.
Cucmemuvie uccneoosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuxe.  buonoeuueckoe  pasmoobpazsue  u  obuopecypcvl.  Hayuomanvhole
uHgopmayuonHvle cucmemvl, obecneyugarowue OOCMyn K UHQGOpMayuu no COCMOAHUIO
omoenbHuIX 6U008 U 3Kkocucmem. OCHOB8bI IKOpeaburumayuu dKocucmem U cnocobos
O0pbObL ¢ bUONOBpedcOeHUAMU. Pexonempykyus MOpcKux u HA3eMHbIX 9KOCUCTNEM.

JdemoHcTpanuu

Tabmuiel U cxeMmbl: «3arpssHeHue arMmocdepbl», «3arps3HeHue Truapocheps,
«3arpsizaenue mouBbl», «llapaukoBeiii 3ddexT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppuTopumn», «MoAenu yrpapisieMOro MUPay.



Oo6opynoBanue: (ororpadhuu OxpaHSEMbIX PACTCHHH W JKUBOTHBIX KpacHOW KHUTH
Poccuniickon @enepanun, KpacHoi KHUTH pernoHa.
Ilpomexncymounas ammecmayus. Ilposepounasn paboma



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOTYN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYarOIIMMUCS
MPOTpaMM CpEIHET0 00I111eT0 00pa30BaHUs: JIUYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTUH BBIICJICHBI
CIIEIYIOIIME COCTaBIIOIIME: OCO3HAHWE OOYYAIOIMIMMUCS POCCUUCKOM TI'paXkIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIPENEIEHUIO,
Hanudyue momueayuyu K OOy4YEHUIO OWOJIOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOeXKJACHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPaJUIIMUI
pa3BUTHS  OHOJIOTHYECKOTO 3HAHWS, 20MOBHOCMb U  CHOCOOHOCMb  OOyYaIOIIUXCS
PYKOBOJCTBOBaTbCA B CBOEH [IEATEIIBHOCTH II€HHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU,
NPUCYIIUMU  CHUCTEME  OHOJOTMYECKOTO  00pa3oBaHMs, Haiuuue  NpaBOCO3HAHUS
AKOJIOTUYECKOMN KYJIbTYPbI, CHOCOOHOCMU CMA8UMb TETU U CTPOUTH )KMU3HEHHBIE TJIaHBbI.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHUSA MPOrpaMMbl IO OHOJIOTUM JOCTUTAIOTCS B
€MHCTBE y4eOHOW M BOCHUTATEIBHOU NIESITEIHLHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMHU
POCCUHCKUMHU  COLIMOKYJIBTYPHBIMH,  HCTOPUYECKUMH U  JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MPABWJIAMH U HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT
mpoIeccaM CaMOIO3HaHUs, CaMOBOCIHMTAHUSI M CAMOPA3BUTHS, PA3BUTHUS BHYTpPEHHEH
MO3UINYU JIMYHOCTH, TATPUOTU3MA U YBOXKEHUS K 3aKOHY U MPABOMOPSIIKY, YETOBEKY Tpyaa
U CTaplleMy IOKOJICHHIO, B3aUMHOTO YBa)KCHHS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJIEIUIO W TPAIUIIUSIM MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit Denepannu, Npupoae u
OKPY’KaroIIEn cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUSA Yy4eOHOro mnpeaMera «buosorus» ITOIKHBI
OTpaxkaThb TOTOBHOCTb U CIIOCOOHOCTh O0YYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW NO3ULMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OPHUEHTALUMM, IO3UTUBHBIX
BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0I11ecTBa, pacIIUPEHNE KU3ZHEHHOTO OMbITA U OMBITA JEATEILHOCTH B MPOIIECCE peaTU3aAINH
OCHOBHBIX HaNpaBJICHUN BOCIUTATEIHLHOM AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIMKM OOyYaromierocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX TpaB MU OO0s3aHHOCTEH, yBaXCHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATCIBHOCTH TNPH CO3JaHUU YYEOHBIX
MPOEKTOB, PEIICHWH Y4YEOHBIX W TO3HABATEIbHBIX 3aJ/lay, BBIMOJHEHUU OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IIO3MIIMI0O T10 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHE YYUTHIBAaTh B CBOUX JICUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUSL JIIOJEH C Pa3HBIMU YOCKICHUSIMH, KYyJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX U HCCIEI0BATEIbCKUX 3aJlad, YBaXXUTEJIHHOTO OTHOIICHHS K MHEHUIO
OTIIMIOHEHTOB TIPH OOCYKICHNUN CITOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCUUCKOM  TIPAKJAHCKOW  HWIACHTUYHOCTH, MaTPUOTU3MA,
YBaKEHUSI K CBOEMY HapoAdy, YyBCTBA OTBETCTBEHHOCTHU mepes PoauHoi, ropnocT 3a CBOM
Kpaii, cBOI0 PoauHy, CBOM A3bIK Y KyJbTYpPY, IPOLLIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapoaa Poccuu;

LHEHHOCTHOE OTHOIICHUWE K MPUPOJHOMY HACIEAUI0 M MAMSATHUKAM [PUPOIBL,
NOCTUXKEeHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBAaTh BKJAJ POCCUUCKMX YUYEHBIX B CTAaHOBJEHHE W DPa3BUTHE
OMOJIOTHUHU, TIOHUMAHHS 3HAYCHUsI OWOJOTMU B TO3HAHUHU 3aKOHOB MPHUPOJABI, B KU3HU
YeJIOBEKa M COBPEMEHHOI0 00I1IeCTBa;

uaeiiHas  yOekIEHHOCTb, TOTOBHOCTh K CHOyKeHHo u 3amure OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYyallMi0 W TOPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ1a B MIOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C TPAJULHSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMJICHUE MPOSIBISATH
Ka4yeCcTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (OPMHUPOBAHUA KYJbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MMOHUMAaHUE MW pealM3alys 3J0pPOBOro M Oe3omacHoro obpasza KU3HHM (370pOBOC
MUTAaHKUE, COOJIIOICHUE TUTUEHUYECKUX MTPABUII U HOPM, COalTaHCUPOBAHHBIN PEKUM 3aHSITHI
U OTIbIXa, peryisipHas (Qu3anyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE IIEHHOCTH TMpPaBWJ WMHIWBUAYATHHOTO M KOJUIGKTUBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYaIIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HHU JIO/ICH;



OCO3HaHUE TOCNEACTBUIA U HEMPUITHS BPEIHBIX NPUBBIYEK (YIMOTPEOICHUS aIKOTOJIs,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;

FOTOBHOCTb K  AaKTHUBHOM  JIEATENBHOCTH  TEXHOJOTMYECKOM M COLMAJIBbHOU
HaIIPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHAThH
TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3inyHbIM chepaM npodeccruoHaIbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIA BBIOOp Oyayiiel Npodeccuu W peaiu30BbIBATh COOCTBEHHBIC >KH3HEHHBIC
IUJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTB K 00Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HHU;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K NPUPOJAE KaK HMCTOYHHMKY KU3HHM Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIICHHE YPOBHS 3KOJOTUYECKOW KYJIbTYpbl: MPUOOPETEHNE OIbITa TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH X BO3MOKHBIX ITOCJIEICTBHUM JIJIs1 OKPYKAIOLEH CPEIbI;

OCO3HaHUE TI100aIbHOI0 XapaKTepa 3KOJIOrMUECKUX Ipo0JieM U IyTel UX pelieHus;

CHOCOOHOCTh HCIOJBb30BaTh MNPHOOpETaeMble NPU HW3YYEHUHM OWOJOTMU 3HAHUS H
YMEHUS TNpPU PEIICHHH MpPOOJIEM, CBSI3aHHBIX C PalMOHAIBHBIM IPUPOIONOIb30BAHUEM
(cobunroieHne npaBuil MOBEACHUS B IIPUPOJIE, HAPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, OMOCPepsI);

AKTUBHOE HENPHITHE ACHCTBUM, NMPUHOCAIIMX BPEN OKPYXKAIOLIEH NMPUPOIHOM cpene,
yMEHUe MPOTHO3UPOBATh HeOJIaronpusTHHIE HKOJIOTHYECKHUE MOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKAE PA3ZBUTOTO 3KOJIOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKON KYJIbTYpbI, ONBITA
NEATENBbHOCTH JKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHsSI PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON AEATEIBHOCTH SKOJIOTUUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsT HAyKM U OOIIECTBEHHOM MpakTUKH, OCHOBAaHHOIO Ha JHAJIOTe KYJBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE  SI3bIKOBOM M YMTATENbCKOW  KYJIBTYpbl KakK CpeJICTBa
B3aUMOJICUCTBUS MEXAY JIOAbMU U MTO3HAHUS MUPA;

MOHUMaHue crnenupuKkr OMOJIOTUM KaK HAayKd, OCO3HAHHS €€ poiu B (HOPMUPOBAHUH
paloOHaIbHOIO HAYYHOTO MBIIIJICHUS,, CO3JaHUM LEJIOCTHOTO MpEeICTaBiIeHUs 00
OKPYXaIOllleM MHpE Kak O €IUHCTBE NPHUPOJAbI, YEJIOBEKa W OOIIECTBA, B IMO3HAHHUU
MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHuH MpOo0JIeM COXPAHEHUsI PUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B  3HAYMMOCTH OWOJIOTMM JUIS COBPEMEHHOM  IMBHJIM3ALIUU:
o0ecrieueHrdss HOBOTO YpPOBHS  Pa3BUTHUS  MEIUIMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHMOCOOHBIX pEIIaTh PEeCypcHble MPOOJEMbl Pa3BUTHS YEJIOBEYECTBA,



MOMCKA IMyTEH BBIX0JIa U3 TJIOOATBHBIX IKOJIOTHIYECKUX TPOoOIeM 1 00ecrieueHus mepexoia K
YCTOMYMBOMY Ppa3BUTHIO, PAIMOHAIIBHOMY HWCIIOJIB30BAHUIO TPUPOJIHBIX PECYpCOB U
(hOpMHUPOBAHNIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OHUOJOTMYECKUX 3HAHMM B LENSAX MOBBIIICHUS
oOmiel  KyJabTypbl, €CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH, KaK COCTaBHOM  4YacTH
(YHKIIMOHATLHOW TPAMOTHOCTH 00yJaronuxcsi, popMupyeMoi mpu u3ydeHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS JJIs aHAlM3a U OOBSICHEHUS SIBICHUMN
OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHE JeiaTh 000CHOBAaHHBIC
3aKJTIOYCHUST Ha OCHOBE HAyYHBIX (DAKTOB W HMMEIONIMXCSI JAHHBIX C IICJIBIO TOYYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO MCIIOJIb30BaTh OWOJOTMYECKUE 3HAHMS JJIs PEIICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHMWE IEHHOCTH HAYyYHOH JEATEITHHOCTH, TOTOBHOCTH OCYIIECTBIISITH IIPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATEIbHOCTh HHANBUYATEHO U B TPYTIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B COOTBETCTBUU C >KU3HECHHBIMU
MTOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHS yU4eOHOTO TpeaMeTa « bHosiorusy BKIIOYAIOT:
3HaUUMBbIE [T (POPMHUPOBAHUS MHPOBO33PEHUSI OOYHAIOUMIUXCS MEXKIUCIUTUTMHAPHbBIE
(MexnpenMeTHblie) OoOIEHAYyYHbIE MOHSATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHUHBI
MHpa U CrienuPUKy METOI0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEPTUs, SBJIEHWE, TMPOIECC, CHUCTEeMa, HAy4dHbId (AKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTbH, 3aKOH, TEOpHSs, UCCIeA0BaHNe, HAOMIOICHIE, N3MEPEHHNE, SKCIIEPUMEHT U
JpyTHe); YHUBEpCaIbHbIE YyueOHbIE MEWCTBUS (TO3HABAaTEIbHBIE, KOMMYHHKATHBHBIC,
peryisTuBHbIE), oOecreunBamomnme GopMupoBanue G(YHKIUOHATHLHOM TPAMOTHOCTH U
COIIMAJIbHOM KOMIIETCHIIMM OOY4YarolUXCs; CIOCOOHOCTh OOY4YaroOlUXCsS UCIOJIb30BaTh
OCBOCHHBIC MESKIUCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATbHBIC yUCOHBIC
NEWCTBUSA B IO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

B pesynbraTe u3ydeHuss OMOJIOTMM HA YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUs Yy
oOyuarorierocsi OyayT chopMupoBaHbl TMO3HABaTeIbHBIE YHUBEpPCAIbHBIE y4ueOHBIC
JCUCTBUS, KOMMYHHMKATHUBHBIC yHHBEPCAJIbHBIC YYCOHBIC JCHCTBUSA, pPETYJISATHBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBHUSA, COBMECTHAS JCATCIBHOCTb.

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOTPAMMBI CPETHETO O0IIero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

OBJajieHUe YHHBEPCAJbLHBIMHM Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMU:

1) 6a3oBblIe JIOTHYECKHE e CTBHUSL:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyaTu3WpOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;



WCIIOJIK30BaTh TPHU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccupukanuu, 0OOOIICHUS), PACKPHIBATH CMBICT OHMOJIOTHYECKUX
NOHATUH (BBIIENATh HX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBS3M C JAPYTHUMHU
MOHSATUSIMHU );

OTIpENEeNATh LETU NeATeTLHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPHUH WX IOCTIKEHUS,
COOTHOCHUTH PE3yJIbTaThl ICITEILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHSTHS AJi1 OOBsICHEHUs (PAKTOB U SIBICHHUM >KHBOU
IPUPOBL;

CTPOUTH JIOTMYECKUE PpaCCYXACHHS (MHIYKTUBHbBIC, NIEyKTUBHbBIC, IO aHAJIOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH W TNPOTHBOPEYHMS B  pPacCMaTPpUBACMBIX  SIBJICHHSIX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIs MPEJCTABICHUSI CYIIECTBEHHBIX CBS3EH
U OTHOIICHUW B HM3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUUN pPa3HOTO
pOJia, BEISIBJICHHBIX B Pa3IUIHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIaH pEMICHUS MPoOJeMbI ¢ yY€TOM aHamW3a HMEIONUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJbTATOB ILIEIISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEILHOCTH;

KOOPIWHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSAX PEATBHOTO, BUPTYAIbHOTO M
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBHUS:

BJQJCTh HAaBbIKAMHU Y4YEOHO-HUCCIEAOBATEILCKOM ¥ TPOEKTHOW JIEATEeIbHOCTH,
HaBBIKAMH Pa3pelieHus] MPoO0JIeM, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTCIBHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHYECCKUX 3a/ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
MMO3HAHUS,;

UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI JEATEILHOCTH MO TMOJYYSHUIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAINH, MPEeOOPa30BaAHNIO U PUMEHEHHIO B YI€OHBIX CUTYAIlUSIX, B TOM YHCIIE TTPU
CO37aHUH YYEOHBIX U COIMAIILHBIX MMPOCKTOB,;

GopMHpOBaTh HAYYHBIM THUI MBIIUICHUSA, BIAJETh HAYYHOM TEPMHUHOJOTHUEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIE 33/1aud B 0Opa30BaTEIbHOMN JEATEILHOCTH U
KU3HCHHBIX CUTYAIIHSX;

BBISBIISATh TPUYMHHO-CJICICTBCHHBIC CBS3W M aKTyallM3MpPOBaTh 3ajJlayy, BBIJABUTAThH
runoTe3y €€ pemieHusl, HaXOJUTh apryMEHTHI I JOKA3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE pEIICHUS 3aJaud Pe3yIbTaThl, KPUTHUYECKH
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBJIATH IIeJICHANIPABICHHBINA MOUCK TIEPEHOCA CPEJCTB U CIIOCOOOB JICUCTBUS B
MpO(ECCUOHATIBHYIO CPENY;



YMETb TEPEHOCUTh 3HAHUS B T[O3HABATEIbHYIO M TMPAKTHUYECKYI0 00JacTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJCH, NpeajiaraTb OPUTMHAIBHBIE TOJIXOJbl W PEUICHUS, CTaBUThH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIUE AIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ uHpopManHe:

OpPUEHTHUPOBATHLCS B PA3TMYHBIX UCTOYHUKAX UH(POPMALIUU (TEKCTE y4eOHOTO MOCcCo0us,
HAy4YHO-TIOMYJISIPHOW ~ JIUTEpaType, OWOJIOTMYECKUX  CJIOBapsX H  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHaIu3upoBaTh MHPOPMALMIO PA3THUYHBIX
BUIOB W (GOpM TMPEACTaBICHUS, KPUTHUUYECKA OICHHBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

GbopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh Pa3IM4YHbIE METOJbI MPHU IMOUCKE U OTOOope
Oounonornyeckoi nHpopmaIi, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/1a4;

MpPHOOpPETaTh OMBIT UCMOJIB30BaHNS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpPEACTaBICHUS OMOJIOTHYECKOU
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJb30BaTh HAY4YHBIH SI3bIK B KAaueCTBE CPEACTBAa IpuU paboTe ¢ OMOJOTMYECKOU
uH(pOpMaIMel: IPUMEHATh XUMHYECKHe, (PU3HMIecKre 1 MaTeMaTHUeCKUe 3HAKU ¥ CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOOpPa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJQJICTh HABBIKAMHU pACIO3HABAHUS M 3alIUThl WHGOpMAIK, HHPOPMAIMOHHOM
0€30MacCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHKAllMd BO Bcex cdepax >KHU3HU, aKTUBHO YYacTBOBAaTh B
AUaliore WM JAMCKYCCHUHU IO CYLIECTBY OOCYyKJaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBAaTh CY)KJIEHUS OTHOCHUTEIHHO BBITIOJIHEHUS MpeasiaraeMol 3aiaddl, yYUTHIBATb
WHTEPECHI U COTIACOBAHHOCTh MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA WIN JUCKYCCHN);

pacmo3HaBaTh HeBepOajbHBIE CpeACTBa OOILICHHS, MOHMMATh 3HAYCHHE COLMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, yMETh CMAT4aTh
KOH(JIUKTBI U BECTU TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CTIOCOOAMU OOIIEHUS M B3aMMOJICHCTBHS, TOHUMATh HaMEPEHUs
APYTUX JIIOJIEH, TPOSIBISITh YBAKHUTEILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOMU
dbopMme hopMyIIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAWBHIYyaJTbHOW pPabOTHI
MpU perieHuH OWOJIOTHYECKON MpoOJeMbl, 00OCHOBHIBATH HEOOXOJAUMOCTh TPUMEHEHUS
TPYNIOBBIX (HOPM B3aMMOICHCTBHS TIPU PEIICHUH YIeOHOM 3a/1a4H;



BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUI C YYETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)J0ro YieHa KOJIJIEKTHBA,

NPUHUMATh LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHMW30BBIBATH U KOOPAMHUPOBATH
NEUCTBUS MO €€ JOCTHKEHUIO: COCTABJIAThH IUIAH JEWCTBUM, PaCHpEAENsITh POJIU C YYETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBAaTh Ka4eCTBO CBOETO BKJIaJa W KaXKJIOT0 yYaCTHUKAa KOMAaHIbl B OOIIMA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

[peyIaratb HOBBIE MPOEKTHI, OLECHUBATh UIEU C MO3UIIMU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IOBEJCHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKeHUE, ObITH MHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJIsSTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUSA MPOOJEM M UX PEIICHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JCUCTBUAX M IOCTYIKaxX MO OTHOLICHHWIO K >KMBOW NIPHUPOJE, CBOEMY 3JI0POBBIO H
3I0POBBI0 OKPYKAIOILNX;

CaMOCTOSTENIbHO OCYLIECTBIISATH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIC 3aJaull B 0Opa30BATEIbHOW JEATEIIBHOCTH H
AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO COCTaBIISATh IUJIaH pEHICHUST TPOoOJeMbl € YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHMUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CocOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHHUIO IIMPOKOM HJPYAULMU B Pa3HbIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIllMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJIeTh HABBIKAMM TI03HABATEIbHON peQIeKCUM KaK OCO3HAHMSI COBEpPILAEMbIX
JNEUCTBUI W MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJbTATOB W OCHOBAHWM, HUCIOJIb30BATh
puEMBI pedIeKCUH JIJIsl OIICHKH CUTYaIlNH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIN3€ PE3yJIbTaTOB JCSITEILHOCTH;

3) npuHsiTHE Ce0sl U APYIUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;



pa3BHUBATH CITOCOOHOCTH TOHUMATh MHP C MMO3UIUHN APYTOro 4CJIOBCKaA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3yNbTaThl OCBOCHUS COAEPKaHMs yueOHoro npeamera «buonorus» Ha
yrayOn€HHOM ypOBHE OpPHEHTHPOBAaHBI Ha oOecmedeHue mnpodUiIbLHOTO OOyYeHHS
oOyuatomuxcst Ouonornd. OHU BKIIOYAIOT: crneuuduueckue uisi OUOJIOTMHM HAay4YHBIE
3HAHUS, YMEHUS U CIOCOOBI IEWCTBHI MO OCBOEHUIO, MHTEPIIPETAUU U MPeoOpa30BaHUIO
3HAHWM, BUJIBl JEATEIBHOCTU IO TOJYYCHHIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B
pazNUYHBIX YYEeOHBIX, a TaKKe B pEAIbHBIX KU3HEHHBIX CcHUTyalusx. lIpenMerHbie
pe3yNbTaThl PEACTABICHBI IO TOAAM H3yYEHHUS.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIK OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK,
B (GOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpA, B MO3HAHUU 3aKOHOB MPHUPOJIBI U
pelieHu: MpoOJIeM PpalHOHAIBHOTO NPHUPOAOIONb30BaHUSA, O BKIAJE POCCHMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKJIIFOYAET: OCHOBOIIOJIATal0IIHe
OMOJIOTUYECKUE TEPMHUHBI M TOHATHUS (KU3Hb, KJIETKA, OPraHu3M, MeTaboIn3M, TOMEOCTa3s,
CaMOpETYJIALIMS, CAaMOBOCIPOM3BEECHUE, HACIEICTBEHHOCTh, HW3MEHYMBOCTb, POCT U
pazButue), Ouonornueckue Teopum (kierouyHass teopust T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpomocoMHas Teopus HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBuiosa
— 0 UEHTpax MHOroo0Opa3usi W TMPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUM), 3aKOHbI
(emnHOOOpa3Wsi TMOTOMKOB TIEPBOTO  IOKOJEHUS, pPACHICIUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacnenoBanusi ['. Menpaensi, roMOJOTHYECKUX PSAO0B B HACIEICTBCHHOMN
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJAaMH HAy4YHOTO TIO3HAHUSA, MCIOJb3yEeMbIX B
OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX OOBEKTOB (OINMHCAHHUE, U3MEPEHHUE, HaOJII0JICHHE,
AKCIIEPUMEHT);

YMEHHE BBIJIEISATh CYIIECTBEHHBIE MMPU3HAKKU: BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCle OakTepuil, TpuoOoB,
pacTeHul, J>KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB PACTCHUM,
KUBOTHBIX, YEJIOBEKAa, MPOIECCOB >KU3HEACATEIBHOCTH, MPOTEKAOIIMX B OpPraHU3Max
pacTeHul, JKMBOTHBIX M 4YEJOBEKa, OHOJOTMYECKHX MPOLIECCOB: OOMEHa BEUIECTB
(MeTabon3M), MpeBpaIeHUsI DHEPTUU, OPOKEHHUS, aBTOTPOPHOTO U reTepOTPOPHOTO TUIIOB
NUTaHus, (POTOCHHTE3a W XEMOCHMHTE3a, MUTO03a, MEi03a, rameToreHesa, 3MOpUOTeHe3a,
MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PA3MHOXKECHHS, WHIUBUIYAIIBHOTO DPAa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, T'€TEPO3HCa, HCKYCCTBEHHOTO 0TOOpA;

YMEHHUE YCTAaHABIMBATh B3aUMOCBS3H MEXKIY OPTraHOMIAMH KJICTKH U WX (YHKIIHSIMH,
CTPOSHHWEM KJIETOK pa3HbIX TKaHEW M WX (YHKIHUSIMH, MEXITY OpPraHAMH W CHCTEMaMH
OpraHOB y PacTEHUH, )KUBOTHBIX M YEJIOBEKA U UX (DYHKIHMSIMHU, MKy CUCTEMaMU OPTaHOB
U ux (QYHKOUSAMHU, MEXOYy dSTaraMu OOMEHa BENIECTB, ATalaMu KIETOYHOTO IMKJIAa U



’KU3HEHHBIX ILHMKJIOB OPTraHW3MOB, 3TanaMyd 3MOPHOHAJIBHOTO PAa3BUTHUS, TE€HOTUIIOM U
benotumnom, peHOTUNOM U paKTOpaMu Cpebl OOUTAHUS;

yYMEHUE BBISBISATH OTIIMYUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YKCII€ PAaCTEHH,
’KUBOTHBIX U YEJIOBEKA;

yMEHUE UCIIOJIb30BaTh COOTBETCTBYIOILIHE apryMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJHUKY JUIsl JIOKAa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHUE pellaTh OMOJOTUYECKHUE 3a/1aud, BBISBJISATH MPUUYMHHO-CIICICTBEHHBIC CBSI3U
MEXAY HCCIEAYyEeMbIMU OMOJIOTMUYECKUMH IMpollecCaMd M SIBICHUSIMU, JelaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MPAKTHUYECKHE pabOThl, COOMIOAATH MpaBUia MpH
paboTe ¢ yueOHBIM U 1aO0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, MPOBEPATh UX HKCIECPUMEHTAIBLHBIMU CPEIACTBAMH,
bopMynupys L€Nb HCCIEAOBAHMS, AHAIU3UPOBATH IOJYYEHHBIE PE3YNbTaThl U JENATh
BBIBOJIBL

YMEHHE Y4acTBOBaTh B yU4€OHO-UCCIIEN0BATENbCKON paboTe 0 OUOJIOTUM, SKOJIOTHH U
MEJUIIMHE, IPOBOMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIECTB, U IMyOJIUYHO MPEACTABISATh
MOJIyYeHHBIC PE3YJIbTAThl HA YUEHUUECKUX KOH(EPEeHIIUSIX;

YMEHHUE OLICHHBATh STUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHMN B 00JacTH
OMOJIOTUM U MEIUUUHBI (KJIOHMPOBAaHUE, NCKYCCTBEHHOE OILUIOI0TBOPEHHE, HANPABIECHHOE
U3MCHEHUE TCHOMA M CO3JIaHHE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE  OCYUIECTBJIATH OCO3HAHHbIM  BBIOOp  Oyaymed  mpodeccuoHaIbHOU
JESITEIbHOCTU B 00J1aCTH OMOJIOTUH, MEIULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO
XO35MCTBA, TMUUIEBOM  MNPOMBIINUIEHHOCTH, YIJIyOJIATh  TO3HABaTEIbHBIM  HMHTEpEC,
HalpaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH mMpodeccuu U MPOIOKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OpraHU3AIMIX CPEIHEro MPOodeCCHOHAIBHOTO U BBHICIIETO
o0pa3oBaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydueOHoro mpeamera «buosnorus» B 11 kKnacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B (JOPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB
OPUPOJbl M PEHICHUH OHKOJIOIMUYECKHUX MpoOJeM YeJOBeYeCTBa, a TaKKe B pEIICHUU
BOIIPOCOB  PAIlMOHAILHOTO MPHUPOAOINONb30BaHUsS, U B (OPMHUPOBAHUU LIEHHOCTHOTO
OTHOUIEHUS K MpUpoje, OOUIECTBY, HYEJIIOBEKY, O BKIAJ€ POCCUUCKUX M 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CUCTEMON OMOJOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET OIMpeIeiIeHHUs
Y TIOHWMAaHHUE CYITHOCTH OCHOBOIIOJIATAIONMIUX OMOJIOTHYECKUX TEPMHUHOB M TIOHSATUN (BHI,
sKocucTema, Oumocdepa), Ouosorudyeckue Teopuu (dBoJronMoHHas Teopuss Y. JlapBuHa,
cuHTeTHYecKas teopus 3Bosronun), yuenus (A. H. CeBeprioBa — 0 MyTaX W HalpaBICHUSAX
sBommoiuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbI (TeHeTUYECKOro paBHOBecHs JIx.
Xapau u B. BaitnGepra, 3aposasimeBoro cxonctBa K. M. bapa), npasuna (Muaumyma O.



JInbrxa, HSKOJIOTMUECKOW TUPaMHABl DHEPruu), TUnore3bl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHUE BIIAJIETh OCHOBHBIMH METOJAAaMH HAay4YHOTO IO3HAHHUS, MCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHUSAX J>KUBBIX OOBEKTOB M IKOCHUCTEM (OMHCaHUE, MU3MEpEHUE,
HAOII0/IEHUE, YKCIIEPUMEHT), CIOCO0AMU BBISIBIICHUS M OLICHKH aHTPOTIOTCHHBIX U3MEHEHUHN
B IIPUPOJIE;

YMEHHUE BBIICNATh CYIIECTBEHHBbIC MPU3HAKU: BHUJOB, OMOTEOIIEHO30B, DKOCHUCTEM H
ouocdepbl, CTaOMIM3UPYIOMIETO, JBIKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa,
AJUTONATPUYECKOT0 M CHUMMATPUUYECKOrO0 BHUA000pA30BaHUS, BIMSHUS JBUKYIIUX CHII
HBOJIIOLIMY HA T€HO(MOH]I MOMYJISIIIK, TPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie 0OuTaHus,
YyepeOBaHUs HAMpaBJICHUM HBOJIOLMH, KPYroBOpOTa BEUIECTB W IOTOKA JHEPIHH B
HKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXIY MPOIECCAaMU SBOIIONUHU, JIBHKYIIUMHU
CHJIaMH aHTPOTIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM M TPUCHOCOOICHUSMHU K
HUM OpPTr'aHHU3MOB;

YMEHHE BBISIBISITh OTIMYUTEIBHBIE TPU3HAKU KUBBIX CHUCTEM, MPUCIOCOOIIEHHOCTD
BUJOB K cpene oOuTaHMs, aOMOTUYECKUX M OHOTHYECKHX KOMIIOHEHTOB HKOCHCTEM,
B3aMMOCBS3€il OpPraHu3MOB B COOOILECTBAX, aHTPONOTEHHBIX H3MEHEHHH B 3KOCHUCTEMax
CBOEM MECTHOCTH;

yMEHHE UCIIOJIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, OHMOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHUMBOJMKY JUIsl JIOKa3aTelabCTBAa POJACTBA OPraHU3MOB Ppa3HbIX
CUCTEMATUYECKUX TIpPYyMN, B3aMMOCBA3M OpPraHU3MOB M Cpelbl OOWTaHUs, EIUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpaszus BUAOB M IKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YETTOBEUYECTBA;

YMEHHE peliaTh OMOJOTHMYECKHUEe 3aJaud, BBISIBISTH MPHUUYMHHO-CIICACTBEHHBIE CBSI3U
MEXIy HCCIEeAyeMbIMU OHMOJIOTMYECKUMHU MpPOLEccCaMu M SIBICHUSMHU, JAENaTh BBIBOJBI U
IPOTHO3bI HA OCHOBAHMH IOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATH JJA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COONIOAATH MTpaBuia Mpu
paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TMPOBEPSITh HMX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
dbopMynupys 1ellb MCCIEAOBaHUs, aHAJIU3UPOBATH IOJYYEHHbIE pE3yJbTaTbl U JeNaTh
BBIBOJIBL;

YMEHHE Y4acTBOBaTh B yU€OHO-UCCIIEIOBATEILCKON paboTe o OMOJIOTUH, SKOJIOTUU U
MEIHIIMHE, MPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIWYHO MPECTABIATH
MOJIy4YEHHBIEC PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIIUSAX;

YMEHHE OLIEHWBATh THUIOTE3bl W TEOPUU O MPOUCXOXKIACHUU >KU3HM, YEJIOBEKA U
YeJI0BEYECKUX pac, 0 MpUYMHAX, MOCIEACTBUAX U CHOCOo0ax MPeaOoTBPaLICHHs II00albHbBIX
M3MEHEeHM B buocdepe;

YMEHUE  OCYIIECTBISATh  OCO3HAHHBIA  BbIOOp  Oynymed  mpodeccruoHaabHOM
AESTeIbHOCTY B 00JacTH OMOJIOTHHM, O3KOJIOTHUH, MPHUPOAONOJIb30BaHUS, MEIUIUHBI,
OMOTEXHOJIOTMH,  TICUXOJIOTUM,  BETEPUHApUHU,  CEIbCKOTO  XO3siiCTBa,  MHILEBOMN
MPOMBIIIJICHHOCTH, YIIyOJsaTh MO3HABATENbHBIM WHTEPEC, HANpPaBICHHBI HA OCO3HAHHBIN



BBIOOpP COOTBETCTBYIOIICH Tpodeccnr M TPOJODKEHUE OMOJIOTHYECKOT0 OOpa3oBaHUS B
OpraHMU3aIMsIX CPeTHErO MPOPECCHOHATBLHOTO U BBICILIEr0 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne n/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Beero Konrpouabubie IIpakTHueckue
padoThI padoThI

1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3y4YECHUE
3 buonorus knerku 0.5
4 XUMHYecKash OpraHu3aIus KICTKH 10
5 Crpoenne U QyHKIIUH KICTKH 8
6 OOMeH BelecTB U MPEeBpallleHue YHEPTUH B KIIETKE 9
7 Hacnencreennas nHpopMarus 1 peanu3aiys e€¢ B KICTKES 9 0.5
8 JKU3HEHHBIN UK KIETKU 6 1
9 CrpoeHure u QyHKIIMH OPraHU3MOB 17 15
10 Pa3mHOXeHHME U pa3BUTHE OPraHU3MOB 1.5
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH M M3MEHYHBOCTH OPTaHU3MOB 0.5
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buotexHonorust u CHHTETHYECKAsE OMOJIOTHS 4
17 IIpomesxyTounas arrecrauus. [IpoBepounas pabora. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KITACC

KoanyecTBo 4acoB

Ne i/ HaumeHoBaHue pa3/ieioB M TeM NPOTrPAMMBbI Beero KouTpoabHblie IIpakTHyeckue
padoThI padoTsbI
1 3aposkJeHIe U pa3BUTHE SBOJIOLMOHHBIX NPEACTABICHUI B OMOIOTHH 4
2 Muxpo3BoItonus U €€ pe3ysbTaThl 14 2
3 MakposBoTrOIUs U €€ Pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMJie 15 1.5
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
6 DKoJorusi — Hayka O B3aUMOOTHOIICHUSX OPraHU3MOB U HAJIOPTraHU3MEHHBIX 3 05
CHCTEM C OKpY’Karolllel cpeaou
7 Opranu3mel 1 cpefia OOuTaHHS 9 1.5
8 DKOJIOrUsl BUJIOB U MOILYISAUN 9 0.5
9 DKoorus coo0ecTB. DKOJIOTHIECKUE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas sxocucrema 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 [Tpomesxyrounas arrecrauus. [IpoBepounas padora 1 1
13 PesepBHOE Bpems 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5




