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MHNOACHUTEJIbBHASA 3AITNCKA

[Iporpamma o yueObHomy nipeamery "buonorus" (nanee - OMoa0THs) HA YPOBHE CPEAHETO
obmiero odbpazoBanus paspadborana Ha ocHoBe DenepaibHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenmwu mpenonaBaHus
y4eOHoro npenmMera «buOIOTHSI» U OCHOBHBIX MOJOXEHUU (heaepanpHON pabodei mporpamMmbl
BOCIUTAHMS.

Yuebusbiii ipeamet «bronorusy yriayonéunoro yposus uzydenus (10—11 kimacchr) siBiseTcs
OJTHUM M3 KOMIIOHEHTOB IpeaMeTHOU obnactu «EcTtecTBeHHO-HayuHbIE mpeaMeTb». CoriacHo
nonioxkeausMm OI'OC COO mnpoduinbHbIe y4eOHBIE MPEIMEThI, M3ydaeMble Ha YrIyOJIEHHOM
YpOBHE, SIBISAIOTCS crmocoOoMm nuddepeHumanuu oO0ydeHUsT Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHMs W MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOILMM, CPEIHUM
00ImKM, CpeHUM MPO(ECCHOHAIBHBIM M BBHICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaKAblil u3
THX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M Pa3BUBAIONIMX 334, CBS3aHHBIX ¢ MpodopueHTanueit
oOydarolmuxcsi U CTUMYJIMPOBAaHMEM HHTEepeca K KOHKPETHOH O0O0JacTH HAyYyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, METUITUHON, IKOJIOTHUEH, IICUXOJIOTUEH, CIIOPTOM HMJTU BOCHHBIM JICJIOM.
[Iporpamma mo yueOHOMY mpeamery "buomorus" maér mpencraBieHue O HENIW M 3adadax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOoa€HHOM ypOBHE, ONPEeIsieT 00s3aTeIbHOe
(MHBapUaHTHOE) TPEIMETHOE COJEpXKaHUE, €ro CTPYKTypUpOBaHHE MO pa3feliaM H TeMaw,
pacmpesiesieHre 1o KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh H3yYeHUsT yueOHOro MaTepuana
C y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro Imporecca,
BO3pACTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamme mo Ouosiornu peann3oBaH HTPUHIIHUIT
IIPEEMCTBEHHOCTH C M3Y4Y€HHEM OMOJIOTMM Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMA,
Omarogapsi 4eMy MpoCMaTPUBAECTCS HAMIPABICHHOCTh Ha MOCIEAYOIIee Pa3BUTHE OUOIOTHUECKUX
3HaHW#, OPHEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHHSI, TPEICTaBICHU O 3M0pOBOM 00pasze >XH3HH, HAa BOCIHUTAaHHE
Oepe’KHOro OTHOILEHUS K OKpYXarolled npupoaHoil cpeae. B mporpamme mo 6MoIoruu Takxke
MOKa3aHbl BO3MOXKHOCTU ydeOHoro mpeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC
COO x m1aHUPYEMbIM JTUYHOCTHBIM, METANIPEAMETHBIM U IPEIMETHBIM pe3ylbTaTaM O0yueHus U
B ()OPMHUPOBAHUN OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHLHOW AEATEIHHOCTH O0YJarOIIUXCs MO
OCBOCHMIO COJEpXaHHUsA OMOJIOTHYECKOro o00pa3oBaHUs Ha YpPOBHE CpeAHEro oOIIero
oOpazoBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE CpelHEro oOuiero oOpa3oBaHUs 3aBepIIaeT
Ouooruueckoe oOpa3oBaHue B IIKOJE U OPUEHTHUPOBAH HA pacIlMpeHHe U YriayOsjaeHue 3HaHWM
00yJaroImxcs 0 )HUBOIM MPUPOJIE, OCHOBAX MOJIEKYIISIPHON M KJIETOUHOW OMOJIOTHH, SMOPHOIOTUI
U OWOIIOTUM pa3BUTHS, TEHETHKHU, CEJCKIMH, OMOTEXHOJOTHH, JBOJIOLMOHHOTO YYCHHS U
9KOJIOTHH.

N3yuenue yuebHOro nmpenmera «buonorus» Ha yriyOjJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY 00YYaIOLINXCS K MOCIIEAYIOIIEMY MOTy4YEeHHIO OMOIOTHYeCcKoro 00pa3oBaHus B By3ax
U OpraHM3alusAX CpeAaHero mnpodeccuoHanbHOro ooOpazoBaHus. OCHOBY €ro cojepiKaHus
COCTaBJISIET CHUCTEMa OMOJOTUYECKUX 3HAHWMU, TMONYYCHHBIX TpPH U3YUYCHUU OOYUYAIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKUX pa3fesioB OMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro
obOpazoBanus, B 10—11 kmaccax 3T 3HaHUS TOTYYalOT pa3BUTHE. TakK, pacIIUPEHBI U yITyOICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, OpraHU3Me UeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJIHUTEIBHO BKIIIOYEHBI OWOJIOTHYECKUE CBEIEHUS
MPUKJIAJHOTO M MOMCKOBOTO XapakTepa, KOTOpPble MOXKHO MCIIONb30BaTh KaK OPUEHTHUPHI IS



nocyenyromero Beioopa npodeccun. Bo3mMokHa Takke MHTErpanus OMOJIOTHMUECKUX 3HAHHWH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, MOTYYEHHBIMU O0YUYaIOIIUMUCS IIPU U3Y4YEHUH (PU3UKH, XUMUH,
reorpauu U MaTeMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydeOHoMy mpeamety "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBI M 3BOJIIOLMOHHBIA MOJIXOABI K HM3ydeHHI0 Ouosnoruu. CoriacHo UM, HU3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHBIE I KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHMU3alH,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pa3zHooOpasus
mwiaHeTsl. Tak, B 10 kmacce u3y4aroTcs OCHOBBI MOJICKYJSIPHOM M KIETOYHOH OuoOIOruu,
SMOPHOIOrUY ¥ OMOJIOTUM PAa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJIOIMH U CUHTETUYECKON
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAaHUSA OOyJalomuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJOTHH H
yueHue o uocdepe.

VYuebublii mnpeamer «buosorus» mnpusBaH 00eCHEUUTh OCBOCHHE OOYyYarOIUMUCS
OMOJIOTMYECKUX TEOPHA M 3aKOHOB, WACH, NPUHIMUIIOB M TPABWI, JEKAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MUpPA, 3HAHUA O CTPOEHHM, MHOrooOpa3uu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, MONYJISIIMH, OHOLEHO03a, HKOCUCTEMbI, O BbIIAIOLINXCS
HAy4YHbIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIEIOBaHMAX B OMOJIOTMH, NMPHUKIATHBIX aCHEKTax
OMOJIOTHYEeCKUX 3HAHWH. s pa3BUTHS M MOAJEpKAaHUS MHTEpeca OOYUJaIOIIMXCsl K OMOJIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COAEPKAHUU IPOrPaMMBI 110
OMOJIOTUU TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHUS M Pa3BUTHS TOM WM MHOM
obyiacTi OMOJIOTUH, BKJIAJOM OTCUYECTBEHHBIX M 3apyOeXHbIX YYEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTMYECKHUX U 3KOJIOTHYECKUX ITPOOIIEM.

Lenp n3ydenus ydeGHoro npeamera «buosnorus» Ha yriayO0l€HHOM ypOBHE — OBIIAJICHUE
OoOyyarolMMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKLIMOHAJIBbHOM OpraHM3allud >KUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHNe YMEHUI UCII0Ib30BaTh 3TU 3HAHUS B (POPMUPOBAHUU HHTEPECA K
orpeieN€éHHON 001acTH MpOo(ecCHOHATBHONW AEATENIbHOCTH, CBSI3aHHOM ¢ Ouosormeil, wim x
BbIOOpY y4eOHOT0 3aBeIeHHs I TPOAOIKEHHUS OHMOIOrHYecKOro 00pa3oBaHMUsL.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyO0J€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOIUX 3a1au:

OCBOGHHE OOYyYarOIMMHUCS CHCTEMbl OMOJIOTMYECKMX 3HAaHMA: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHSX, KOHLENIMSX, TUIOoTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBHIaXx,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOT000pa3suu U 0COOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOIMYJALUs, BUJ,
ouoreoreHo3, Ouocdepa); 0 BBIJAIOMIMUXCS OTKPBHITHSAX W COBPEMEHHBIX HCCIIECIOBAaHUSAX B
OnoJyoruu;

O3HAaKOMJIEHHE  OO0ydJarommxcs C  MEeToJaMH  [O3HAaHUS  JKUBOM  MPHUPOABI:
HCCIIEI0BATEILCKUMH METOIaMU OMOJIOTMYECKMX HayK (MOJIEKYJIIPHOM M KJIETOYHON OHOJIOTHUH,
SMOPHOJIOTUU M OUOJIOTHU PA3BUTHUS, TEHETUKH U CENEKIIUN, OMOTEXHOJIOTMH U CUHTETHYECKON
OMOJIOTMM, TAJICOHTOJOTMH, JKOJOTHMH); METOJaMU  CAMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCClIeloBaHuil B jaboparopur U B mpupoje (HaOmoJeHHe, H3MEpEHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHUE OOYYarOIIMMHUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAaXOJIWTh, AHAJIU3UPOBATh M
HCIOJIb30BaTh OMOJIOIMUYECKYI0 MH(DOPMAIUIO; 110JIb30BaThCs OMOJOTMYECKON TEPMUHOJIOTHEN U
CHMBOJIMKOI; yCTaHABJIUBATh CBSA3b MEX/Y Pa3BUTHEM OMOJIOTUU U COLUATBHO-3KOHOMUYECKUMU
1 9KOJIOTHYECKUMHU TIPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATH OCIIECTBHSI CBOEH IESATEILHOCTH O
OTHOIICHHUIO K OKpPYKAaIoLIeH MPUPOTHON cpele, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO



OKPYKaIOIIUX JIFOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKH HH(PEKIIMOHHBIX
3a0o0yieBaHUM, MpaBWia TOBEJIEHUS B MpHpoAe M obecredeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HEJCSATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAI[USX HPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00YJarOMUXCsl MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH B Iporecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIEJAOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOJO0JIOTUEH OHOJIOrMYecKOro HCCIIEeOBAaHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HCCIEAOBAHUM, peIIeHUs OHOJOrMYEecKHX 3a1ad, MOJIEIUPOBAHUS
OHMOJIOTrMYEeCKUX 0OBEKTOB U MPOIECCOB;

BOCIIUTAHHE Y O0YYAIOMIMXCS [IEHHOCTHOT'O OTHOILIEHUS K KHBOM MPUPOJE B LIEJIOM U K
OTHACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMHUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTYyphl TOBEACHUS B MPHUPOJE; MHTErPAIlMA €CTECTBEHHO-HAYYHBIX
3HAHWM;

npruoOpeTeHne 00y4arIUMHUCI KOMIETEHTHOCTH B PAllMOHAIEHOM IPUPOIOTIOIB30BAHUI
(cobmromenne TpaBWII TOBENEHUS B TPUPOJAE, OXPaHBl BHUIOB, AKOCUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3/I0POBBS OKPYKAIOLIMX JIIOACH (coOdrogeHus mep
npoduIakTHKH 3a00sieBaHul, obecriedeHrne 6e30MacHOCTH KU3HEACSITEILHOCTU B YPE3BBIYANHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCIOIb30BaHUS OMOIOTHYECKUX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/IaHHM€ YCJIOBMM JUii OCO3HAHHOTO BbIOOpPa OOY4YaIOIIMMUCSA HWHAWBHIYaTbHOU
00pa3oBaTeNbHON  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIENyIOmEMY NpoheCCHOHATLHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBHM C WHIMBHIYaJIbHBIMH HHTEPECaMU W MOTPEOHOCTIMH
peruoHa.

OOmiee 4yuCIIO 4YacoB, OTBEIEHHBIX Ha HM3y4YeHHE OHMOJOIMHM Ha YIIIyOJEHHOM YpPOBHE
cpeanero obmero oopasosanus, cocrapisier 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hefienio),
B 11 xiracce — 102 gaca (3 gaca B Hesemo).

OT60p OpraHu3aoHHbIX (HOPM, METO/IOB U CPEJICTB 00YUESHUST OMOJIOTUU OCYIIECTBIISIETCS
c y4€ToM cnenu(uKe ero CoJAepKaHWs M HANpPaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOTO
00pa30BaHMs B OpraHU3alMIX CPeIHEro NPO(eCCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUsL.

OO0s3arenbHBIM YCIOBHEM IpU OOy4eHHH OMOJIOTMU Ha YIriyOJIEHHOM YpPOBHE SBISETCA
MPOBEACHUE JTA0OPATOPHBIX U TPAKTUYECKUX paboT. Takke ywyacThe OOydYarOMIMXCS B
BBITIOJIHEHUH TIPOEKTHBIX U y4eOHO-MCCIIEJOBATENLCKUX PaOOT, TEMAaTHKA KOTOPBIX ONPEAeIseTCs
YYUTEJIEM Ha OCHOBE MMEIOIIUXCSl MAaTepUAIbHO-TEXHUYECKHUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIIOBHA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanve MpoOrpaMMbl, BBIICJIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocygaapcTBeHHOM uToroBout arrecramuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMONOTHST — KOMIUJICKCHAsT Hayka. KpaTkasi MCTOpHS pa3BUTHUS OMOJIOTHHU.
buonoruueckue Hayku U u3ydaeMble UMHU MpoOsembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MIOMCKOBBIEC HAyYHbIE UCCIIEIOBAaHUS B OUOIOTHH.

3naueHue Ouosiornd B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI
mupa. [Ipodeccun, cesazannbie ¢ Guonorueil. 3HaueHne OUOIOTUU B IPAKTHYECKOM JIEATEIHHOCTH
YeJ0BEKa: MEJIUIIMHE, CETbCKOM X035MCTBE, IPOMBILIEHHOCTH, OXPaHEe IPUPObL.

JdemMoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepuanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. U. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykaMm», «CucteMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cHCTEMBI H UX H3yUeHHE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XMMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJNOCTHOCTb, CIOXKHOCTh M  YIOPSAAOYEHHOCTH
CTPYKTYPBI,  OTKpPBITOCTb,  CAMOOpPraHMU3alus, CaMOBOCIPOM3BEIEHUE, Pa3apakMMOCTh,
W3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJSLIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccrl, mpoucxoasie B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3yvaroiniye >KUBbIe CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3ydenue xuBbIXx cucteM. Metoasl Ouonornueckoil Hayku. HaGmroneHue, usmepeHnue,
SKCIEPUMEHT, CHUCTEeMaTru3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOM UM HE3aBUCUMOM
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mposepka runore3. Hymesas
runore3a. [loHsTue BEIOOPKHU U €€ AOCTOBEpHOCTh. Pazopoc B Guonornueckux maHHBIX. OeHKa
JIOCTOBEPHOCTH MOJYUYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKEHUSI pE3ylbTaTOB SKCIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuiet u cxembl: «OCHOBHBIE TPH3HAKU >KU3HU», «BHOIOTHYECKHE CHCTEMBIY,
«CBOMCTBA )KUBOU MaTepUm», «Y pOBHU OpraHU3ALMH KUBOU IPpUPOAbDy, «CTpoeHUE KUBOTHOM
KJIETKN», «TKaHU ) KUBOTHBIX», «CHUCTEMBI OPTraHOB YEJIOBEUECKOT0 Opranusmay, «buoreoneHos,
«buocdepay, «MeTobl H3ydeHUs! )KUBOU TTPHUPOIBIY.

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE ISl POBEACHUS HAOIIOICHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «licnonb3oBaHue pa3IMYHBIX METOJOB MPU H3YUYEHUU >KUBBIX
CUCTEM.

Tema 3. buoJsiorusi KieTKu



Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanu, M. Ilnetinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPHUH.

MeToapl MOJEKYJISAPHOM W KJIETOYHON OHOJOTHMHU: MHKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnrarTbHOoe IEHTPUGYTUpOBaHUE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yuenue @HUKCUPOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOMY, « IJIEKTPOHHBIA MUKPOCKOM», «McTopus
pa3BUTHS METOJJOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MHUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepUaTbHBIX KJICTOK.

IIpakTnyeckas padora «3yueHue MeToI0B KIETOYHOM Ononoruu (Xxpomarorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. XumMmudeckasi OpraHu3amus KJIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTpaMUKpOdJIeMeHThl. Bosia u e€ poib

KaKk pacTBOPUTENs, peareHTa, ydacTUE€ B CTPYKTYPHUPOBAHHMM KIIETKH, TEIJIOPETYJISLUH.
MunepasnbHbie BelllecTBa KJIETKH, UX Onojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KIeTKU. buonornyeckue nonumepsl. benku. AMHMHOKHUCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 6e1K0BOI MoseKyibl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTU4Has1, YeTBEpTUYHAS CTPYKTYphI. Jlenatypauus. CBoiicTBa GenKOB.
Knaccudukanus 6enkos. buonornueckue hpyHkiumuu 0eiaKoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapubl, AUCAXapHibl, OJUIocaxapy sl 1 nonucaxapuasl. OOmui nian
CTpO€HUs U PU3NKO-XMMHUYECKHE CBOMCTBA YIiIeBoJ0B. bruonornueckue QyHKIMM yriaeBOOB.

Jlununpel.  T'uppodunbHo-ruaApodoOHBIe  cBoMcTBa.  Knaccuduxamuss — n1unuaos.
Tpurnuuepunpl, pochoaunuabl, BOCKH, cTepouibl. buonornueckue gyHkuuu aunuaos. O6mue
CBOHCTBAa OMOJIOIMYECKMX MeMOpaH — TEeKy4YecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJIYTIPOHUIIAEMOCT.

HyxneunoBbie kucnotel. JIHK n PHK. Crpoenue HykiienHOBBIX KuciOT. HykieoTuasl.
[Mpuauun kommiementapHoctd. [IpaBuno Yapragda. Crpykrypa JAHK — nBoitnast crimpaiis.
Mecronaxoxaenue u ononorudeckue pynkuuu JJHK. Bunsr PHK. ®ynxiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B Mosiekyine AT®. buonorndyeckue
¢byaxkumn  AT®. BoccraHoBieHHbIE TIEPEHOCYMKHM, WX GYHKIMM B  KJIETKe. /J[pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMUYECKHEe M OMO(U3MYECKHE HCCIEIOBAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoNeKyn. Mooderuposanue cmpykmypol u QYHKYUl
ouomonekyn u ux Komniexcos. Komnvromepmwiti OU3aiin u OpeaHu4ecKull cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHALO208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [Toaunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

Huarpammbl: «PacnpeneneHrie XWMHYECKUX OSJIEMEHTOB B  HEXHUBOW MPHUPOJIEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.



Tabmuuer u cxemsl: «llepuoguueckass TaOnMIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemiectBa B cocraBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpyKTYyphl OETKOBOW MOJEKYNIbI», «CTpOCHHE MOJEKYN YrieBoAOB», «CTpoeHHE MOJEKYI
munuaoBy», «HykinenHoBbie KUCTOTBIY, «CTpoeHue MoJieKysibl ATD.

OO6opynoBaHue: XUMUYECKas IOCYy/1a U 000pYAOBaHHE.

JlabopaTopnasi pa6ora «O6HapykeHre OEIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHII.

JlaGoparopHas padora «/cciegoBanne HYKJIEMHOBBIX KHUCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u pyHKIHMH KJIETKH

Tunbl kieTok: sykapuoTHYeckas M INpokapuoThueckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa3oBaHUS KJICTKH.

CrpoeHre MPOKApUOTHUYECKOW KIeTku. Kiletounas creHka OakTtepuii W apxem.
OcobeHHOCTH CTPOEHUs TeTepoTpOoPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOW KieTKH. [lmazmaruueckas meMOpaHa
(mna3manemma). CrpykTypa Iia3MaTH4ecKod MemOpaHbl. TpaHCHOpPT BeEIIECTB 4epe3
IUTa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddys3us, obneryéunas audQysus), aKTHBHBIHI
(nepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lonmynponunaemocts MemOpanbl. PaGorta
HaTpUI-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUUTO3, parouuro3. Dx3ouuto3. Kietoynas cTeHka.
Crpykrypa 1 QyHKUMHU KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

Huronna3zma. Iluto3onb. Ilutockener. JlBuxeHue nutoriazmbl. OpraHoOUAbl KIIETKU.
OnHoMeMOpaHHBIE OpraHOUABI KIETKH: sHAomnazmatuyeckas cetb (JIIC), anmapar 'ombmxwy,
JM30COMBI, UX CTpoeHHe U (yHKIMHU. B3anuMocBs3b OJHOMEMOPAHHBIX OPraHOWJOB KIIETKH.
CrtpoeHue TpaHyIIpHOTO pPETUKyiyMa. Mexanusm Hanpaeénenus 6enkoe 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUYHbIX MeMmOpaH. [nmagkuit  (arpaHysisipHBIN)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenbHbIX KiaeTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOMAbl KIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuod. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMM MUTOXOHApMM M 1iactuA. IlepBudHble, BTOPUYHBIE U CIIOXKHBIE IJIACTUABI
(OTOCUHTE3UPYIOUINX  AYKApUOT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEHKOIUIACThl  BBICIIHX
pacTeHui.

HememOpanubie opranouab! kieTkd CtpoeHue M (QyHKIMM HEMEMOpPAaHHBIX OPraHOWOB
KineTku. PubGocoMmbl.  [lpomesxcymounvie  puiamenmei. MuUKpODUIAMEHTHL. AKmMuHOBble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUUEYHBIX KIeMmoK.
Muxkporpybouku. Knetounslii nentp. CTpoeHHe U JBUKEHHME KIYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToriasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie benxu.

Anpo. OGonouka siApa, XpOMAaTHH, KapuoIUa3Ma, SAPBIIIKH, UX CTPOECHHE U (DYHKIHUU.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpomaTtuHa — TUCTOHBL J{uHamuka s0epHOl
obonouku 6 mumose. A0epHuviii mpancnopm.

Knerounple  BkmtoueHus.  CpaBHHUTENbHAs ~ XapaKTEPUCTHKA  KJIETOK  JyKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



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

Tabmuupl u cxembl: «CTpoeHHE 3YKapHOTHYECKOW KIeTKn», «CTpoeHHE KUBOTHOMI
KIeTKn», «CTpOoeHue pacTUTENIbHON KIeTKn», «CTpoeHre MUTOXOHIPUI, «Snpoy», «CTtpoeHue
IIPOKAPUOTHUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpPENapaThl pPAaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi padora «l3yueHne CTpoeHHs KJIIETOK pa3InYHbIX OPIraHU3MOB.

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopnasi pabora «/ccrnenoBanue Iia3mMoiu3a M JEIUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTnueckas padora «/3yueHue IBHKEHUS [IUTOIUIA3Mbl B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpallleHUe JHEPTHHU B KJIeTKe

AcCUMWIISILIVSL U TUCCUMUIISIIIASL — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTPO(DHBINA. YUacThe KUCIOpOoia B OOMEHHBIX IpoIieccax. JHEPreTHIecKoe
obecrieyenue kietku: npespamienne AT® B o0OMeHHBIX nporieccax. DepMeHTaTUBHBIA XapakTep
peakuuii KIeTouHoro Merabonusma. GepMeHThI, UX CTPOEHHUE, CBOIICTBA U MEXaHHU3M JICHCTBUS.
Kodepmentsl. OTinuus GepMEeHTOB OT HEOPTaHUYECKUX KaTaln3aTopoB. benku-akTuBaTopsl u
OCIKU-UHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKIMA OT Pa3TUYHBIX
(hakTopoB.

[lepBuuHbIl CHHTE3 OpPraHMYecKUX BeLIECTB B KieTke. DoTocuHTe3. AHOKCUCeHHbIN U
oxcueennvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb XJoporuacToB B mnpoiecce gorocuHTe3a. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cz., Ca- u CAM-munvi ¢homocunmesa. IIpoaykTHBHOCTh (HOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHUIUPYIOIIHNE
OakTepuu, kene300aKkTepuu, cepodaKkTepru, BOAOPOAHbIE OaKTepuH. 3HAaUEHNE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHS U MX HCIOJIb30BaHHE
YeJIOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMH M BO30OYIUTEIH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. DJTambl JHEPreTHyeckoro odbmeHa. IloAroToBUTENbHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHHE TIIIOKO3bI.

buonoruueckoe OKuCIEHHE, MU KIETOYHOE AbIXaHHWE. Pojab MUTOXOHZpHI B Ipoleccax
ouosnoruueckoro okucieHus. Lluxnnueckue peaxuuu. OxuciaurensbHoe (ochopunupoBaHue.
Ouepeus membpannoeo epaouenma npomonog. Cumnmez AT®: paboma npomonuou ATD-
cunmaszvl.  IlpeumymiectBa a’poOHOro myTd OOMEHAa BEUIECTB Iepel  aHadpPOOHBIM.
O heKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer n cxembl: «DoTtocuHTe3», «IHepreTHueckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenne hepMeHTa», «XEMOCUHTE3».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHKE JJIS1 HPUTOTOBICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPaTOB.

JladopaTropHas pa6ora «/3yyeHune KaTaTMTHISCKON aKTUBHOCTH (hepMEHTOB (Ha MpuMepe
aMuJIa3bl WM KaTanaa3bl)y.



JlabopaTopHasi pabGora «l3yueHue (QEpPMEHTATHBHOTO pAaCIICTUICHHS TIEPOKCH]IA
BOZOPOJa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JABIXAHUS.

Tema 7. HacaencrBenHasi uH(GopManusi 4 peajin3amnus eé B KJIeTKe

Peakuum matpuyHoro cunresa. IIpuHIMND KOMIUIEMEHTApHOCTH B PEAKLMIX MATPUYHOIO
cuHTe3a. Peammsanmsi HacneacTBeHHOW wuH(popMmanuu. ['eHeTHYecKuil KOJA, €ro CBOWMCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. [IpuHOUIBI TpaHCKPUIIIUU: KOMILIEMEHTAPHOCT,
aHTUIAPAJUIEIBHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka. YcnoBus
ouocunresa Oenka. KonupoBanue amuHokucioT. Poib pubocom B GnocunTese Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. Opranuzalys reHomMa y IpoKapuoT U
9YKapHOT. Perymnsmus akTHUBHOCTH FeHOB Yy ipokapuoTt. ['unotesa onepona (®. XKakob, K. Mano).
Monekynapuvle mexanusmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6 peeynayuu
pabomol eenos. Perymsmyst 0OMEHHBIX MTPOIEcCOB B KieTKe. KiteTounbIil romeocTas.

Bupycsl — HexksieTouHbIe (POPMBI )KU3HH U 00IHMraTHbIe napa3utbl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusnennwvii yuxn JHK-codeporcawyux
supycoe, PHK-cooeporcawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycusle 3a001eBanus 4enoBeka, )KUBOTHBIX, pacteHuit. CITN /], COVID-19, connansabie
U MEJUIMHCKHUE POOIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz oonvuiux maccueos («bigdatay) cmpykmypruvix
ouonocuueckux oannvix. Hanomexnonozuu 6 ouonozuu u meouyune. Ilpoecpammupyemvie pynkyuu
benxos. Cnocobvl 00cmasku 1ekapcms.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCckuiA.

Tabmuupr u  cxembl: «buocunTes Oenka», «['eHernmueckuit Koay», «Bupycei»,
«bakrepuoparm».

IIpakTnueckas padora «Co3naHue MOJENIN BUPYCay.

Tema 8. ) Ku3HeHHbIN UK KIeTKH

Knerounsnii 1wk, ero mepuonsl u perymsmus. Muarepdaza u murto3. OcobeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuro. [IpecuHTeTHYECKUA
(MOCTMUTOTUYECKU), CHUHTETHMYECKHMH M IOCTCUHTETUYECKUN (MPEMHUTOTHUYECKHUI) MEpHUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunte3 JIHK —  pemmukamumsa.  IlpuHnunsr  permmukanuu — JIHK:
KOMIUIEMEHTApHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENBHOCTh. MeXaHu3m
perunkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeioMepaza. XpoOMOCOMHBIN
Ha0Op KJIETKU — KapUOTHIl. JIUMIOMIHBINA M TarulOMIHBIA HAOOpBHl XpOMOCOM. [ 'oMosIOrHYHbIE
XpOoMOCcOMBI. [10J10BBIE XpPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a U MPOUCXOJANIME B HUX IpoUEcChl. THIIBI
muto3a. Kaprnokunes u nurokunes. bruonornueckoe 3Ha4eHUE MUTO3A.

Perynauus mutormdeckoro mnukna kietku. Ilporpammupyemast kinerouHas rubenp —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, PyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmul nponugepayuu,
ougepernyuposxu, cmapenus u eubenu kiemok. «Lugpposas knemkay — buounpopmamuveckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «OKU3HEHHBIH UK KIETKH», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoOIpenaparbl: «MHTO3 B KIETKax KOpeuIka
JIyKay.

JlaGoparopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax.

JlabopaTopHnas pa6ora «HaOmoneHne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenne u pyHKIUH OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHEIE,
MHOT'OKJIETOYHBIE OpPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJOPOCIH, Ipyrue NpoTUucThl. KomoHuansHbie
OpraHU3MBI.

B3anmocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMbI OPTraHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEl: oOpas3oBarenbHas, [OKPOBHas,
MIPOBOJIAIIAS, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTpOeHHs, QYHKIHUH U PACHOJIOKCHHUS
TKaHEH B OpraHax pacTEHUN.

TkaHU )KMBOTHBIX U Y€JIOBEKA. THUIIbI JKUBOTHBIX TKaHEH: SNMUTENINANIbHAS, COEITUHUTENbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, QYHKIMI U pacloioXeHUs] TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble M TeHEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CHCTEM OPTaHOB.

Omnopa Tena opraun3mMoB. Kapkac pacrenuii. CkeneTbl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHH cKeeT. CTpOCHHE U TUIIBI COSIMHEHUST KOCTEH.

JIBrokeHue opraHu3MoB. JIBMKEHHWE OJIHOKJIETOYHBIX OPTraHu3MOB: amMEOOHUIIHOE,
KT'YTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMU3Mbl W HACTHUHU.
JIBu>KeHHe MHOTOKJIETOYHBIX JKUBOTHBIX M U€IOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBI U UX padoTa.

[Tutranue opranuzmoB. [loryomnieHne BoMbI, YIJIEKUCIOTO Ta3a U MHUHEPAIbHBIX BEIIECTB
pacteHussmMu. [luTaHue >KMBOTHBIX. BHYTpPHUIONOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUIIEBApUTENbHOrO TpakTa. [IuieBapuTenbHbIe
xenesbl. [InieBapurenpHas cucreMa 4eoBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Jnddy3us razos uepes
MOBEpXHOCTh KieTkH. KoxkHoe apixaHue. [[pixaTenbHas MOBepXHOCTh. JKabepHoe U NEroyHoe
npixaHue. JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. OJBOJIOLHUOHHOE YCIOXHEHUE
CTpOeHHUs JETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenmpHas cucTeMa dellioBeka. MexaHu3Mm
BEHTHJIAIINY JIETKUX Y TITHI] U MJICKOTTUTAIOIINX. Perynsnus nprxanus. J{prxarenbHpie 00bEMBI.

Tpancnopr BewecTs y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcropr
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHast cucTeMa O3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cep/iie, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru kpoBooOpatiieHusl.



OBOJIOIMOHHBIC YCIIOKHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabora cepaua u e€ perynsauus.

Beinenenne y opranusmoB. BeiaeneHue y pacTeHud. BeineneHue 'y KUBOTHBIX.
CoxparurenbHble Bakyoau. Opransl BelaeneHus. GunbTpanus, cekpernus 1 00paTHOE BCaCbIBaHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BblaeneHUsA. CBs3b MOJOCTH Teda C KPOBEHOCHOW U
BBIJICJINTEIIBHON CUCTEMaMHU. BblJereHue y IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukwm.
Crpoenue u pyHkoHUpoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YEJIOBEKA.

3ammra y opraHu3MoB. 3aliuTa y OAHOKIETOUHBIX OpraHu3MoB. Criopbl OaKTepuil U IIUCTHI
MpPOCTEHIINX. 3alluTa y MHOIOKJIETOUHbIX pacrteHui. Kyrukyna. CpencrtBa macCUBHOH M
XUMHYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M MX IPOU3BOAHBIE. 3alIUTa OPraHU3Ma
or Oone3Hed. VMMMyHHast cuctema uyenoBeka. KieTOYHBIH M TI'yMOpajabHBIH HMMYHUTET.
Bpoxnéuueiii u  npuoOpeTéHHBI  cnenmduyecknii UMMYHHTET. Teopus KIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opraHu3MoB. PoJib Bpo)KIEHHOTO UIMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUH.

PasgpaxxumocTte M peryisauuMss 'y OpraHu3mMoB. Pa3gpakmMoCTe y OJHOKJIIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisnus y pacTeHuil. POCTOBBIE BeleCTBa U HX
3Ha4YCHHUE.

HepBHas cucrema u peduexTopHas peryiasuus y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta TMO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexkropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IIEKCHI.

I'yMopanbHas peryisanuss ¥ SHIOKPHHHAs CHCTEMa J>KMBOTHBIX M 4enoBeka. JKemesbl
SHJAOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. [lelicTBHe TrOpMOHOB. B3aMMOCBSI3b HEPBHOW U
SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cuctema.

JdemoncTpanuu

IToptper: U. I1. I1aBnos..

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOAOPOCIN»,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB
ITI03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHune HaceKkombIx», «TkaHM pacTeHHil»,
«KopueBbie cucrembr», «Ctpoenue ctebnss», «CTpoeHHE JHCTOBOW IUIACTUHKWY, «TKaHH
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/IprxarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplledHas cuCTEMay,
«BeloenurenpHas cucreMay», «JHAOKPUHHAs cucTeMa», «CTpoeHne MbIpl», «MIMMyHHUTET»,
«KumeunomnonoctHeie», «CxemMa nuTaHus pacTeHuil», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruyipbl», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE J0XKIEBOr0o
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHasg cucrema nruny, «HepBHas cucteMa MIIEKOIMUTAIOLINXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHKpOIIpenaparsl TKaHE, paKOBUHBI MOJUIFOCKOB, KOJUIEKIINA HACEKOMBIX, UTJIOKOXKHX, KUBBIC
9K3EMIUISIphl KOMHATHBIX pPAaCTeHUH, repbapun pacTeHUil pa3HbIX OT/AEIOB, BIaKHBIE MpenapaThbl
KUBOTHBIX, CKEJICTHI TI03BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
00opyaoBaHME A1 JEMOHCTPALMK IOYBEHHOTO U BO3IyIITHOT'O MUTAHUSI PACTEHHH, PacIIeIIeHUs
KpaxMana 1 OelKoB MO AeHCTBHEM (DEepMEHTOB, 000PYAOBaHHE sl AEMOHCTPALIUU OIBITOB 110



U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXAHM3Ma JIbIXATEJIbHBIX JBM)KCHUH, MOJEIN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «3ydyeHue TkaHel pacTeHUI».

JlabGoparopHas padora «/3yueHne TKaHeH KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoYasi BEreTaTUBHOE) U MOJI0Boe. Bubl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuHoxenue. [lonoBble kieTku, winm ramersl. Meio3. Craguum Melosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
npouecca. Meio3 ¥ ero MecTo B )KU3HEHHOM IIUKJIE OPIraHU3MOB.

[IpenzaponpiieBoe pazutue. ['amerorenes y »kuBoTHbIX. [lonoBble xene3sl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KIeTOK. CiepMarorene3 u ooree3. CTpoeHHe MOJOBBIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapreHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrusl — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3 enasnvix npobiem smopuonocuu. Konyenyus mopgozenos u
mooenu mopgoeenesza. Ctaauu 3MOpUOTreHe3a )KUBOTHBIX (Ha mpuMepe JArymku). JpoOnenue.
Tunber apobnenus. /Jemepmunuposannoe u HedepmurHuposannoe opoobrenue. bnacmyna, munei
onacmyn. OcobeHHOCTH IPOOJICHUS MIICKOMUTAOIINX. 3apOJBIIIEBbIE JTHUCTKUA (TacTPyJISIus).
3aknajka OpPraHOB W TKaHEW U3 3apOoAbIIEBBIX JIMCTKOB. B3aummHoe BiusHHE 4YacTeil
Pa3BUBAIOIIETOCS 3apO/bIiia (IMOpHUOHATIFHAS HHIYKITHUS). 3aKjIa/iKa MjaHa CTPOCHHUS KUBOTHOTO
KaK pe3ylbTaT UepapXUUECKUX B3aUMOJICHCTBUIN reHoB. BinsHue Ha SMOpHOHAIIBHOE pa3BUTHE
pa3auyuHbIX (PAaKTOPOB OKPY’KAIOILIEH CPEIbl.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanbHbIi nepuon. Ilpsmoe u Hempsmoe
pasButHe. PasButne c Meramopdo30M Yy OECIO3BOHOYHBIX M IO3BOHOYHBIX IKMBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XUBOTHBIX. MDaKTOpbl PETYISIUU pPOCTa JKUBOTHBIX M dyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKUBOTHBIX M 4esioBeka. llepmojpl OHTOreHe3a 4enoBeKa.
Crapenue U cMepTh Kak OHOJIOTHYECKHE TPOLIECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodur u cnopoput. Meito3 B d)KU3ZHEHHOM LIUKJIE
pactenuii. O6pazoBanue crop B nmpoiiecce Meio3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE pPACTUTEIBHBIX OpPraHU3MOB. [[BOIIHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX DPACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUM OHTOIE€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuisl u cxeMmbl: «BereraTuBHOe pa3MHOXKeHHE», «TUIBI 0eCcronoro pa3MHOXKEHHUS,
«Pa3MHOXeEHUE XJIaMUAOMOHAJbI», «Pa3MHOXKEHHE JIBIIIEHb», «Pa3MHOXEHUE THAPBI,
«Meno3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEpMaTO30U]Ia»,
«OCHOBHBIE CTaJIUU OHTOTEHE3a, «IIpsimoe 1 HenpsiMoe pa3BUTHEY, «Pa3BUTHE MalICKOTO KYKay,
«Pa3Butne capaHun», «Pa3BuTue JnATymIKN», «J[BOiiHOE OMIOJOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHUe CEeMSH OJHOMOJbHBIX U JNBYIOJbHBIX PACTCHUIN», «KM3HEHHBIH LMK
MOPCKOU KamycTb», «OKU3HEHHBIN UK MXay, « KU3HEHHBIN [IUKI HaTOPOTHUKAY, «KU3HEHHBIN
LIUKJI COCHBIY.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMAaTO30HUI0B,
Mozeinb «L{uKi pa3BUTHA JIATYLIKHY.

JlabopaTopnasi paGora «lI3yueHue CTPOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTnyeckas padora «BplsBlIeHNE IPU3HAKOB CXOJCTBA 3apOABIIIEH T03BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. 'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropus cTaHOBIIEHUS U pa3BUTHUS TCHETUKH Kak HayKu. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B pa3Butun reHeTuku. Padotel H. K. Konbiiosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOTHUYHBIE XPOMOCOMBI, aJIEIbHbIE
TeHBbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIM M PELECCUBHBIM NPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUIbl, reHOTUll, (peHoTun. OCHOBHBIE METOJbl I'€HETHUKH:
rUOPUA0IOTHUECKHA, TUTOJIOTHIYECKHM, MOIEKYISIPHO-TeHETUYECKHI.

JdeMoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBusnos, A. H.
benozepckuit, I'. [I. Kapneuenko, FO0. A. ®unumnuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JlabopaTopnasi padota «J/[po3oduira kak 0O0bEKT FreHETHICCKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpenuBanue. [1epBolii 3aKkoH MeHaemns — 3aK0H eAMHO00pa3usi THOPUI0B
nepBoro nokojenus. Ilpasuno nomuHrpoBanus. Bropoil 3akoH MeHzens — 3aKOH paclIeIIEHUs
npu3HakoB. lluTomornyeckre OCHOBBI MOHOTMOPHIHOIO CKpelMBaHMs. [umore3a 4HMCTOTHI
ramer.

AHamusupyromee — ckpemmBaHue.  [IpomMeXyTOYHBIM ~ XapakTep  HACIEJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUH.

JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzaenst — 3aKOH HE3aBUCHMOTO
HacJeI0OBaHMs MPU3HAKoB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEITUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrensieHHoe HacieJoBaHue
I€HOB, HapYyILIEHUE CLETUICHUS MEXKly TeHAMHA. XPOMOCOMHAas TEOPHsI HACIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEIEIEHUS Moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM W TeTepOraMeTHBIA IOJI. ['eHeTHdecKkas CTPyKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIVIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrema. IlneloTponuss — MHOXECTBEHHOE JEHCTBUE TIEHA.
MHOXeCTBEHHBI ajuienu3M. B3anmMoneicTBHEe HeaNIeIbHBIX TeHOB. KoMIIeMEeHTapHOCTD.
Onucras. [Tomumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHHM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKke
(bU3HOIOTHYECKUX MPOIIECCOB, MTOBECHUS M KOTHUTUBHBIX (DyHKIMN. [ 'eHeTH4ecKkre MeXaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACJIEICTBEHHON MH(OpMalu B MOKOJEHUSIX
KJIETOK ¥ OPTraHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblii 1 BTopoil 3akoHbl Menaemnst», «Tperuil 3akoH MeHaens»,
«AHanuzupyroliee ckpeumBanue», «Hemnonnoe joMmunupoBanuey, «CLemieHHOE HACIeJ0OBaHUE
MPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun 1po3oduisny,
«Kapuorun nruis», «MHOKECTBEHHBIN aJIeIn3M», «B3auMoaencTBue reHoB.

O6opynoBanue: MOAENH I AEMOHCTPALMK 3aKOHOB €IMHOOOpPA3us TMOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIUICHUs NPU3HAKOB, MOJAENb I JAEMOHCTPAllMM 3aKOHA HE3aBUCUMOTO
HACJICIOBAHUS IPU3HAKOB, MOJENb I JEMOHCTPALMU CLETUIEHHOIO HACIEA0BAaHNS MPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIipenapat: «Jpo3zodumar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JIPO30(UITBI».

IIpakTnueckass padora «3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

BzaumopeiictBue renoruna u cpenasl mnpu GopmupoBaHuUM ¢deHoTumna. M3MeHYnBOCTh
npusHakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPHU3HAKU. BuIbl  HM3MEHYHMBOCTH:
HEHACJICICTBEHHAS Y HACJICICTBEHHAS.

Monudukanrontnas U3MEeHUYUBOCTh. Ponb cpensl B GopMUpoBaHUU MOIUGUKALMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONW N3MEHUUBOCTH.

['enHoTunuueckass wu3MeHYMBOCTb. (CBOMCTBA T'€HOTUIMYECKOM HM3MEHUMBOCTU. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KomOunatuBHasi m3MEHUUBOCTh. MeHO03 M TOJIOBOM TPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B MIpeJesIax OJHOTO BUA.

MyTtainmonHass M3MEHYMBOCTh. Buapl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallMu. SJepHbIE W [HUTOIJIA3MATHYECKHE MYTAIUU.
CoMaruueckre W TOJIOBbIE MyTanuH. [IpUunMHBI BO3ZHMKHOBEHHUS MyTanuid. MyTareHbl U UX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTU MYTALIMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HacnencTBeHHoW wusMmeHunBoctd (H.M. BaBunos). BHesnepHas W3MEHUHMBOCTh U
HaCJIEACTBEHHOCTbD.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H. U. Basuios.

Tabmuubl 1 cxembl: «Bumbl u3mMeHUHBOCTHY, «MoaudukanmoHHas HW3MEHYUBOCTHY,
«KoMOuHaTHBHAS H3MEHUUBOCTHY, «Meio3», «O1onoTBopeHuey, «I enetnueckue 3a00ieBaHus
yesroBeKay, «Buabl MyTanuiny.

O6opynoBaHue: >XKHBbie W TepOapHbIE SK3EMIUIIPHl KOMHATHBIX DPACTCHHM, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHOU
W3MEHUYUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Myrauu y 1po30(uisl (Ha TOTOBBIX MUKPOTpENapaTax)y.

Tema 14. I'eneTnka 4yenoBeka

Kapuotun denoBeka. MexayHapoaHas mIporpamma HCCIEJOBaHUS T'€HOMA YEJIOBEKa.
Metoapl U3y4eHHUsS] TEHETUKH YEJIOBEKA: T€HEATOTHYCCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHH,
MONYJIALIMOHHO-CTATUCTUYECKUI, MOJIEKYIIIpHO-TeHeTHYeCKHil. COBpEMEHHOE OIpEACIICHHUE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ moMouibro [11P-
ananuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeIOBEeKa.
bone3nn ¢ HacneACTBEHHOW NPeIpacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKON TE€HETUKH B
MPEIOTBPALICHUN W JICYCHUH TEHETUYECKHX 3a00JeBaHMM dYeloBeKa. MeauKO-TeHETHYeCKOe
KOHCYNbTHUpOBaHHE. CTBOJIOBBIEC KICTKU. [IOHATHE «T€HETHYECKOTO Irpy3a». DTUUECKUE ACTICKTHI
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBBHIINIEHHON YYBCTBUTEIBHOCTU Ye€lIOBEKa K (U3NYECKOMY H
XMMHYECKOMY 3arps3HEHHMIO OKpYXKarollen cpeabl. ['eHeTnueckas MpeapacroiaokKeHHOCTh
YeJI0BEKa K MMaTOJIOTUsIM.

JdemoHcTpauuu

Tabmumpl u cxembl: «Kapuotun udenoBeka», «MeToJbl W3yYeHHs] TEHETUKU YEIOBEKa,
«["eHeTnueckre 3a00ICBAHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cenexkuusi opranu3mMoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
BasuoBa o [lenTpax mpoucxoIeHUsT 1 MHOTO00pa3usi KyJbTYPHBIX pacTeHui. Ponb cenexuun
B CO3JJaHUH COPTOB PACTEHUH U TOPO/1 )KUBOTHBIX. COpT, MOPOa, IITAMM. 3aKOH TOMOJIOTHYECKUX
psAI0OB B HacleACTBeHHOM M3MeHuuBocTH H. M. BaBuioBa, ero 3HaueHue Ui CEIEKLHOHHOMN
paboTHI.

MeTtop! ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAIbHBIMH.
Dtanbl KOMOMHAIIMOHHOM cenekuuu. VcnpiTanue mpowusBoauTeneld 1mo moromMcTBy. Otbop mo
TEHOTHITY C MOMOIIIBIO OIIEHKH (PEHOTHIA TTOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIIbIO aHATN3a
JIHK.

HckyccTBeHHBIH MyTareHe3 KaK METOJA CEeJIeKIMOHHOM paboThl. PamuanuoHHblii u
XUMUYECKUM MyTareHe3 Kak MCTOYHHMK MYTallMi Yy KYJbTYPHBIX (OPM OpPraHU3MOB.
Hcnonbs3oBanre reHOMHOTO peaKTHPOBaHUs U MeTOA0B pekoMOuHaHTHBIX JIHK msa momydenus
HCXOIHOTO MaTepuaa JJisl CEJIEKLIHUH.

[Tonydyenune monumuionaoB. BHyTpuBuIoBas ruOpuausanus. bBIHM3KOPOICTBEHHOE
CKpelIuBaHue, uiu uHOpuauHr. Hepo/cTBeHHOE CKpellMBaHue, WK ayTOpunuHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonb3oBanwe reTepo3uca B ceiekuuu. OtnanéHHas THOpUAM3AIIMSL.
[Ipeononenue Oecriaogusi MEXBUAOBBIX THOPUIOB. JIOCTHKEHUS CENEeKIMH pacTeHUN W
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHE M HU3YYECHHE TCHETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHHH M HUX JUKHX
ponuyel s CO3/IaHusl HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuiecKuUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICI0BbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs] CYWeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUL, NepedosblX uoell u
NepCneKmueHbIX MexHON02U.

JdemMoHcTpanuu

[Toptpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuupl u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEICTBEHHOM H3MEHUMBOCTHY», «METONbI CENeKIn»,
«Otnanénnas rudpuauzanusy, «MyrareHes».

JlabopaTopHasi pabora «/3yueHue copToB KyNbTYpPHBIX PACTEHHI M MOPOJ IOMAIIHUX
YKUBOTHBIX).



JlabGopaTopHas padora «/3yueHrne METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUI».

Jdkckypeusi «OCHOBHBIE METOJbI M JIOCTUIKEHHUS CEJIEKLIUU PAaCTeHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIUIMYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOYHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHO10rUs M CHHTETHYECKAs OUOJIOTHS

OOBeKThl, HCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTUKA. TpaauLMOHHAs OMOTEXHOJOIHs: XJeOoleyeHue,
MOJTyYeHHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAENE. Mukpoounonorndeckuii cuate3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOoTui. [Ipon3BoAcTBO Genka, aMIHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHONOTMM W HMHCTPYMEHTOB  LEJICHAIIPABJICHHOTO  HM3MEHEHHA U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIbIO ITOJIY4EHHUSI OPraHU3MOB M MX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeyarolyecs B IpUpoae OMOCUHTETUYECKHE ITYTH.

Knerounas nuxkeHepus. MeTonbl KyJNbTypbl KJIETOK M TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruyeckas rubpuauzanus U comMaTudyeckuid smOpuoreHes. lcmonbpzoBaHue
ralionJI0B B CEIEKUUHU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJOTBOPEHHUE.
PexkoHcTpyKIMA AHLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO TPAHCIJIAHTALUHU s1ep KIIETOK.
Texnonocuu  0300po6nenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHANbHO20 — PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexomOuHanTHBIX JIHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHHS U NEPCHEKTHUBBI
XPOMOCOMHOW M TE€HHOM HWH)XEHEpHUH. OKOJOIMYECKHMEe U OSTHYECKHEe TMpoOJIeMbl TE€HHOU
VHKEHEpUHU.

Menununckue ouotexnonoruu. [locrrenomuas mudposas meauuuna. [11P-nuarnocruxa.
MeTabon0MHBINM aHaIU3, TEHOLIEHTPUYECKUI aHaIl3 IPOTeOMa YeJI0BeKa JJisl OLIEHKU COCTOSIHUS
€ro 3/10poBbs. Vcroabp30BaHNEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
U1 pa3paboTKHU (yHAAMEHTAIBHBIX OCHOB MEAMLMHCKUX TEXHOJIOIHH, CO3AaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U cKaQQOIIUHIa JUIs pelIeHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIINHBI.

CozfaHue BEKTOPHBIX BakKIMH C II€JIbl0 oOecnedyeHuss KOMOWHHMPOBAHHOM 3alllUThl OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJEKYISPHBIX MeXaHU3MOB (yHKIMoHupoBaHus PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMAacHbIEe 3a001€BAHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmumer  u cxembl:  «Vcrmonb30BaHME  MUKPOOPIaHU3MOB B MPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KileTouHas uHxkeHepusn», «I eHHas HHKEHEPUI».

JlaGopaTopHas padora «l3yueHue 00bEKTOB OMOTEXHOIOTHIY.

IIpakTHyeckast padora «lloydeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

Ikcekypens «bruoTexHoI0rus — BasKHENIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxxneHue u pa3BuTHE IBOJTIOLMOHHBIX MPeCTABJIEHHH B 0HOJIOTHHI
OpomonmonHas teopus Y. [lapsuna. [Ipeanocsliky BO3SHUKHOBEHUsI JapBUHU3MA. JKU3HB
U Hay4Has aedaresbHocTh Y. /lapBuHa.



JIBwkymue cuibl SBodtonmk  BujaoB 1o Y. JlapBuHy (BBICOKAass WHTEHCHBHOCTH
Pa3MHOXXEHHUS OPraHuW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBosonuu (CTI). HelttpanbHast TEOpHst SBOIOIUU.
CoBpeMeHHas HBOJIIOLIMOHHAS OUoNorusl. 3HaueHUE 3BOJIIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yersepuxos, U. U. llImansraysen, /. Xonaenn, . K. benses.

Tabmuuer u cxembl: «Cucrema xuoid npupoasl (o K. Jlunnero)», «JlecTHuma *uBbIX
cyuiects (no Jlamapky)», «Mexanusm popMupoBaHUs IPUCTIOCOOICHUH Y pacTeHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapipyta nyremectsus Y. Jlapsunay, «Haxoaku Y. [lapBunay,
«DopMbI 60pBOEI 3a cymecTBoBaHME, «[lopoasl romybei», «MHOroodbpasue KyabTypHBIX (GOpM
KamycTbl», «[lopoapl mOMamIHUX >KUBOTHBIX», «Cxema o00pa3oBaHHMS HOBBIX BuAOB (o Y.
HapBuny)», «CxeMa COOTHOLIEHHUS MABIKYIIUX CHI 3BOJIOLUNY», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKOM TEOpUHU IBOJIIOLIUNY.

Tema 2. MuKpo3BoOIIONNS U €€ pe3yJIbTAThI

[Tonmynsimust kak »yieMeHTapHas eauHuna HBojouru. COBpEeMEHHbIE METOJbl OLEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI MOMyJsAuil. Mi3meHeHre reHooH 1a TOMyIAluN KaK
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHHME. 3aKOH TeHeThuyeckoro pasHoBecus Jx. Xapmau, B.
BaiinGepra.

OneMeHTapHble (HAaKTOpBl (IBMDKYIIME CHJIBI) SBOJIOLUMH. MYTalMOHHBIM Mpolecc.
Komb6unatuBHas usMeHUnBOCTb. Jlpeiid reHoB — citydaliHble HeHanpaBieHHbIE H3MEHEHHS YaCTOT
ajtenedt B nonymsiusax. D¢dext ocHoBarens. Iggdexm oymouiiounoeo coprviuuxa. CHudxcenue
2eHemuUYecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgexma Opetipa 2eros 6
oonvwux u manvix nonyrayuax. Murpanuu. M3onmauus  nmonmymsiumid: - reorpaduueckas
(mpocTpaHCcTBeHHas ), Ouosiornueckas (pernpoayKTHBHAS).

EcrectBeHHbIil 0TOOp — HampaBistomuid (akrop 3Bomonun. PopMbel e€CTECTBEHHOTO
otOopa: JIBWXKYUIUH, CTaOMIM3UpYIOLUMi, paspbiBatoluil (au3pyntusHbli). IlomoBoi oT6op.
Bo3HMKHOBEHNE U 3BOJIOLUS COLUATBHOIO MTOBEACHUS )KUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOJIOLUHU. BO3HHKHOBEHHE
MPUCIIOCO0JIEHUH Yy OpraHu3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumepsl nprucnocoOaeHu y
OpraHu3MoOB: Mopdojorudyeckue, (HU3NOIOTUUECKHe, OHOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOJIOLUH.
M3onmsammst — xmroueBoit  (akTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30BaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMIATPHUECKoe (IPKOJIOTHYECKOE), «MTHOBEHHOE
(monuruionan3anus, rudpuauzanys). JIuTeasHOCTh 9BOJIFOLIMOHHBIX ITPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp  »BOMIONMOHHON OuONOrMM B  pa3pabdOTKE HAay4YHBIX METOAOB COXpaHEHHUs
O6uropa3zHooOpazusi. MUKPOIBOMIONMS U KOIBOJIOLMS MapasUTOB M MX XO03s5€B. MeXaHHU3MbI
(hopMUPOBaHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsr: C. C. UeTBepukos, O. Maiip.

Tabmuie! u cxeMbl: «MyTalMOHHAS U3MEHYUBOCTEY, «IloMyNsIOHHAst CTPYKTYpa BUIA»,
«Cxema mposiBIeHHs 3akoHa Xapaw—BaitnOepra», «JIBWKymme CHIIBI  BOJIIOIHH,



«IKOJOTHYECKasT W3OJIAIMS TOMYJISAIUA CeBaHCKOM dopenny», «['eorpaduyeckas H3OJIAIHSL
JUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI JaypcKoity, «[lonmynsiuoHHble BOJHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema J[eHCTBUS ecTecTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbli MEJIAHU3MY, «Kussie HCKOIIaeMBbIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Dusnonoruueckue ananranuuy, «[Ipucnoco01eHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuUga B npupozae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BHI00Opa3zoBaHMe TPEX  BUIOB  JIAHBIIICIHY,
«DKOJIOTUYECKOE BHUJ000pa3oBaHKUE BUAOB CUHMI, «llomurmionasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIUU HACEKOMBIX, Yydella NTHUI] U 3Bepel ¢
MpUMepaMu Pa3IUYHbIX MPUCIIOCOOJIEHUH, Yydyena NTHUIl U 3Bepeil pasHbIX BHUJIOB, repdapuu
pacTeHuil OIM3KUX BUIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BpisBiieHHE U3MEHYUBOCTH Y 0COOEH OHOTO BUAA.

JlabopaTopuass pabora «lIpucnocoOneHuss OpraHU3MOB U HUX OTHOCHTENbHAs
11e1ecO000Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPHIO.

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThl

MeTtob1 3ydeHus Makpo3Boatonuu. [lageonTonornyeckue METOAbl U3y4€HUs IBOJIIOLINH.
[Tepexonnbie Gopmbl U PUITOTEHETHIECKHE PSAAbI OPraHU3MOB.

buoreorpaduueckue Meronbl uszydeHus dBoionuu. CpaBHeHue Giopsl U QayHbI
MaTepUKOB U OCTPOBOB. bruoreorpadpudeckue obmactu 3emitn. BUIbI-9HIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJ/bl HU3yYEHHs! IBOJIOILUH.
['eHeTnyeckue MEXaHHW3Mbl HBOJIIOLIMM OHTOI€HE3a M TOSBIICHUS HSBOJIIOLIMOHHBIX HOBILIECTB.
I'oMosiornuHble M aHaJIOTHMYHbIE OpraHbl. Py uMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
TeHEeTHYeCKue, OMOXMMHUYECKMEe M  MaTeMaTW4ecKHe METOAbl H3YYEHHUS  3BOJIOLMHU.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUIOTEHETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAlIUU U IBOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpPHOCTHM (MpaBwiia) dBOJOUMU. [Ipunyun  cmenvl  YHKYUIL.
Heo6patumocTs sBomtonuu. AjanTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkes.

Tabnuue! u cxembl: «PUIOTEHETUYECKUIA P JIOMIAAN», «APXEONTEPUKC», «3BEpO3yObIe
smepb», «Creronedans», «Punno@ursr», «CeMeHHbIe ManoOpoTHUKNY, «buoreorpaduueckue
30HBI 3eminmny», «Jlpeiid konTuHEHTOBY, «PemukThl»y, «HawyampHbIe CcTaguu >MOpPHOHAIBHOTO
Pa3BUTHS IO3BOHOUYHBIX KUBOTHBIX», «] OMOJIOTHYHBIE U AHAJIOTMYHBIE OpTaHbl», «PyIuMeHTbI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpHI YeloBeKa W IIMMIIaH3e», «[ JaBHbIE HaNpaBICHUS
ABOJIIOLIMNY, «O0I1IKe 3aKOHOMEPHOCTH 3BOIOLUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuM, MYJSDKA HCKOMAEMBIX OCTaTKOB OPTraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHne 1 pa3BUTHE JKU3HHA Ha 3emiie

Hayunple THMOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOTCHE3 W IaHCIIEPMUS.
JloHayuHble TPEICTABICHUS O 3apPOXKACHUU JKU3HM (KpeaunoHu3M). ['mmoresa MOCTOSHHOTO
camo3apOo’KJIeHUs KU3HU U €€ onposepkeHue onbitaMu . Penu, JI. Cnannannanuy, JI. Iacrepa.
[TpoucxoxaeHne >Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE ATanbl HEOpraHUYECKO# BomonnU. [InanerapHas (reojsoruyeckas) BOJIOIHS.
Xumudeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
Omnpit C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Omnapuna, runore3a nepBuyHoro OynpoHa JIkx. XomnjaelHa, reHeTHuyeckas rumoresa [ .
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nn6epra. @opmupoBanne MemOpan
Y BO3HUKHOBEHHE IPOTOKJIETKHU.

Ucropus 3emnm u mertonbl €€ wu3ydeHus. lVckomaemble OpraHMYeCcKHE OCTaTKH.
I'eoxponomorust u e€ wmeroabl. OrtTHocuUTeNnbHAasT W aOCONIOTHAsE T'EOXPOHOJIOTHS.
I'eoxpoHosornyeckast Kaaa: 0HbI, 3pbl, HEPUOADI, TTOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronus Metabonu3Ma. BosHukHOBeHHE mepBbIX dSkocucTeM. COBpeMEHHblE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor TepBeIx Ha 3emie coobmecTtB. CrtpoMaTonuthbl. [IpokaproTsl H
3yKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HMKHOBEHHME  OCHOBHBIX  TI'pYIIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(oO3bl pacTEHUI.
Boixon pactenuii Ha cymry. [losiBlieHHe CIOpOBBIX pacTEHUH U 3aBO€BaHUE UMU cylIu. CeMEHHbIE
pactenus. [IponcxoxaeHne HBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tallbl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUMOB. [lepBbrie Xx0opaoBbIE
KHUBOTHBIE. J)KH3HB B Bojie. DBOJIOIUS MO3BOHOYHBIX. [Iporcxoxaenune ampubuii n pentuinii.
[Tpoucxoxaenne MiekonuTaromux W nrtuil. [IpuHnun xiaroueBoro apomopdosa. OcBoeHHe
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3eMile 110 ApaM U NIEpUOoJaM: apxeH, IPOTEpO30i, Naaeo30Mi, ME30301,
KaifHo30M. O0I1as XapakTepUCTHKa KJIMMaTa ¥ reoJIoTHYecKux mpoueccos. [TosBnenue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHME Ha Ta30BbId COCTaB
aTMoC(epBHI.

MaccoBble BBIMUpPAHUS — SKOJOTMYECKHE KpU3UCHI Mpouuioro. [IpuynHbel U cienctBus
MaccoBbIX BbIMUpaHUH. COBPEMEHHBIH 3KOJIOTMYECKUN KpHU3UC, ero ocobeHHocTu. [Ipobnema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMmeHHas cucTemMa opraHuyeckoro mupa. [IpuHImmsl Kiaccudukay opraHU3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuiet u cxemsl: «CxeMa ombita @. Penuy», «Cxema ombita JI. [TacTepa mo u3yueHuto
caMo3apoJeHus xku3Hm», «Cxema omnbita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyeckon
sBosoIMMY, «['eoxpoHosiorudeckas mkanay, «HauanbHble 3Tanbl OPraHUYECKONW SBOJIIOLMN,
«Cxema 00pa3oBaHMsI SYKApHOT MyTEM CUMOMOTEeHE3ay, «CrucTtema KuBOH mpupoap», «CTpoeHne
BUpYyca», «ApoMopdosbl pacteHuit», «PuHHOPUTH), «OIHOKIETOYHBIE BOAOPOCIHY,
«MHOroknerounsle Bojgopocany», «Mxu», «IlanopotHukn», «I'0JIOCEMEHHBIE PpPACTECHHUS,
«Opranbl IIBETKOBBIX pacTeHMit», «(CxeMa pa3BUTUS >KUBOTHOTO MHpPa», «ApomMop(o3bl
JKUBOTHBIX», «lIpocteimmey, «KuiieunononaoctHeie», «llnockue yepBu», «UIEeHUCTOHOTHEY,
«Pw10BIY, «3emMHOBOAHBICY, «lIpecmbikatontuecs», «lITuipy, «Muekonurtaromuey, «Pa3Butue
KU3HU B apXeHCKOU 3pe», «Pa3BuUTHE JKU3HU B IIPOTEPO30MCKOM dpey», «Pa3BuTHe XU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM
ape», «CoBpeMeHHas cUcTeMa OPraHuYECKOro MUPay.

O6opynoBanue: repOapud pacTCHUN PA3IMYHBIX OTICIIOB, KOJUICKIIMH HACEKOMBIX,
BJIXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU HIJIOKOXKHUX, CKEJEThI
[I03BOHOYHBIX JKMBOTHBIX, Yydella INTUL U 3BEpeHd, KOJUIEKUUU OKaMEHEJIOCTEM, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKU OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MojaenupoBanue onbiToB Musuepa—tOpu mo
M3YYEHHUIO A0MOTeHHOTO CHHTE3a OPraHUYECKUX COCIMHEHHUI B IEPBUYHON aTMOC(epey.

JlabopaTropHasi paGora «/3ydeHue U ONMCAaHHWE HCKONAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yyeHre 0COOCHHOCTEH CTPOCHHSI PaCTCHUHN Pa3HBIX OT/ICIIOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPOINOreHe3

Pa3zpgensl u 3agaun antponosaorud. MeToibl aHTPONOJIOTHH.

CraHoBJIEHUE NIPEICTABICHUI O IPOUCXOXKIECHUU 4YeJOBEKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoacTBO 4enmoBeKa € JKUBOTHBIMU. CHCTEMaTHYECKOE TOJOKEHHE  4YeJIOBEKa.
CBugerenpcTBa CXOACTBA 4YeNOBEKAa C JKMBOTHBIMH:  CPAaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoNIornyeckre, (GpU3HONIOro-OMOXUMHUYECKHe, MoBeneHuYecKkne. OTIuuns dYeloBeKa OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra ¥ BTOPOH CUTHAJIIbHOW CHCTEMBI.

JIBmoxymye cuiibl ((pakTophl) aHTPOIIOTeHe3a: OMOIornyecKue, conranbabie. COOTHOIIEHNE
OMOJIOTMYECKHX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHbIE CTaMM aHTpororeHe3a. PanHue yenoBekooOpasHble 00€3bsHbI (TPOKOHCYJIBI) U
paHHUE MOHTHUBI — OOIIMe MPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH U J0Jed. ABCTPAIONUTEKH —
JIBYHOTHE MpenKu Jiroged. UenoBek ymenblil, IepBble U3rOTOBJIEHUS Opyauid Tpyaa. UemnoBek
MPSIMOXOJAIIMI U NEepBBIA BbIXOA JroAeH 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
001K IpeOK HeaHIepTaIbCKOT0 YeIoBeKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
Kak BHJ JIIOJIEH XOJIOAHOTO KiumaTa. YelaoBeK pa3yMHBI COBPEMEHHOrO THINA, JEHHCOBCKUMN
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerruka u najieoreHoOMHKa.

DBOJIOIUS COBPEMEHHOI0 uesjoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIMAX YeTOBEKa.
MyTtannoHHbIi nporiece U moauMopdusM. [lonynsiunonHbie BOTHBL, Apeiid reHoB, MUTpalus U
«3(hdexT ocHOBaTENA» B MOMYISIHIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [loHsaTne o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOUIHAsA (a3MaTCKO-aMepUKaHCKasi). Bpems u
MyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENLHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpenbl. Bausinue reorpaduueckoil cpeapl U npeiida reHoB Ha MOp(ONOTHIO M (UZUOIOTHIO
YelioBeKa.

MeXIUCUMIUIMHAPHBIE METOAbl B (U3MYEeCKOl (OMOJIOTHYECKOi) aHTPOIOJIOTHH.
DOBOJIOIMOHHAsA ~ AHTPOIOJIOTUST M TaJ€OAHTPOIOJOTHS  YEJOBEUECKUX  MOMYJISIIHMA.
buocounanbHple  uccneqoBaHMS — NPUPOABI  ueioBeka.  MccienoBaHHME — KOJBOJIOIMH
OMOJIOTUYECKOTO M COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IHoprpersr: Y. [JapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.



Tabmumer u  cxembl: «MeTOasl  aHTPOMONOTUWY», «[ OMOBHOW MO3r  YEIOBEKay,
«YenoBekooOpaszHble 00€3bsIHBIY, «CKENeT YeI0BeKa U CKeJeT MUMIan3e», «PyauMeHTs! u

aTaBU3Mbl», «JIBIKyIIME CHUJIBI aHTPOIIOI€HE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasionurek», «HenoBek ymenslii», «HenoBek IpaMOXOaAIuiny, «/{eHUCOBCKUN YEI0BEK»
«Heanpepranbups», «KpoManboHLb», «IIpenku yenoBeka», «ITambl 3BOIIOLUM YEJIOBEKA»,
«Pacsbl yenoBekay.

ObopynoBanue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUAIbHOW KYJIbTYpPhI MPEIKOB
yenoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOIOTHICCKUMU U OMOJIEHCKIME CIOKETaMU
MIPOUCXOXKACHUSL YelloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTATKOB 4YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIETb Yepera 4ejloBeKa M yepena LIMMIAH3€, MOJEIb KUCTH YelIOBEeKa M KHUCTU
LIMMIIaH3€, MOJENIH TOPCa MPEIKOB YEI0BEKa.

JlabopaTopuasi pabora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUs CKelleTa 4YelOBEKa,
CBSI3aHHBIX C IPSAMOXOXKACHUEM.

IIpakTHyeckast padora «/3yyeHue 3K0JI0rMuecKux aJanTauuii 4eJI0BeKa.

Tema 6. Iko10rUs1 — HAyKa 0 B3AUMOOTHOLIEHHUSIX OPTAaHU3MOB H HAIOPTraHU3MeHHBIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue W pasBuTHE SKojoruu B Tpyaax A. ['ymbonsara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. CykauéBa. Paznensr u 3agaum skosnoruu. CBsi3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoast skonorun. [loneBbie HaOmMOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOAHBIE U
nabopaTtopubeie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIICH Cpellbl: JIOKAIbHBIN,
pEruoHANIbHBIN U TTI00aTBHBIN.

3HaueHUE JKOJOTMYECKMX 3HAHUHM I 4YEJIOBEKa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBA CBsI3€M uyesoBeyecTBa C MNpupofoid. POpMUPOBAHUE HKOJIOTUYECKOW KYyIbTYpHl H
9KOJIOTMYECKOI rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuisr u cxemsl: «Pa3nensl sxonorun», «MeToapl 3Ko0runy», «CxemMa MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeTo10B FIKOJIOTMUECKUX UCCIEI0BAaHUI.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okosnoruueckre (akTopbl W 3aKOHOMepHOcTH ux geiictBus. Kiaccuduxarms
JKOJIOTMUECKUX  (akTopoB:  aOuoTHueckue, OWOTHUECKHe, aHTpomnoreHHsle.  OOmme
3aKOHOMEPHOCTH JIelcTBUS dKojoruyeckux ¢akropos. IlpaBuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepanTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaktopsl. CBeT Kak 3Kojoruueckuit paxrtop. JleficTBue pa3HbIX y4acTKOB
COJJHEYHOTO CIEKTpPa HAa OpPraHU3Mbl. OKOJIOTMYECKHE TPYNNbl PACTEHUH M HKUBOTHBIX 11O
OTHOIIEHHUIO K cBeTy. CurHanbpHas posb ceera. doTonepnoausm.

Temnepatypa kak skonorudeckuit ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
IToMKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOJIIEPKAHUIO
BogHOTO Oanmanca. Kiaccudukanuss pacteHnii mo OTHOImIEHHIO K Boje. I[IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJTHOT'O PEXUMA.



Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs, TIyOMHHAas
MO/NOYBEHHAsI, BHYTPHOpPraHu3MeHHas. DHU3UKO-XUMUYECKHE OCOOCHHOCTH cpea OOUTaHUS
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CpEax.

buonoruueckue purmbl. Buemnue u BHyTpeHHUE puTMbl. CyTOUHBIC U TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie dopmbl opranu3moB. [lonstre o xuzHeHHoit gopme. JKusHeHHBIE (HOPMBI
pacTeHuii: AepeBbsl, KYCTAPHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHE TpPABBI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’poOHOHTHL. OcobeHHOCTH
CTpOEHUS 1 00pa3a KHU3HH.

buotnueckue dakroppl. Buasl OMOTHYECKHMX  B3aMMOJICHCTBHI:  KOHKYpEHIUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyalinu3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxyeOHW4YecTBO). Herpoduueckme  B3auMoAeicTBUS — (TONHYECKHE,
dopuyeckue, (abpuueckue). 3HaUCHUE OMOTHYCCKUX B3aMMOACHCTBHMA MJIsS CYIICCTBOBAHUS
OpraHu3MoB B cpesie oOuTanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHHSI.

JdemMoHcTpauuu

Tabnuisl 1 cxembl: «JKonorudeckue GakTopb», «CBETOBOM CHEKTP», «IKOJOTHUECKHE
TPYIIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKPOBHBIE JKUBOTHBIEY, «XO0JOIHOKPOBHBIE
KUBOTHBIEY», «DU3MOJOTUYECKHE aJanTalliu KUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « Kuznenusie Gopmbl pacTeHH», «Ku3HeHHbIE (OPMBI KUBOTHBIX),
«IKOocHCTEeMa MIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOTO Jiecay, «llenmu mutaHus»,
«XuuauuectBo», «Ilapazutuzmy», «Konkypenusny, «Cumonosy», «KommeHcanuzm.

ObopynoBanue: repbapuu pPAcTEHUM U KUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIIHUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (AaKTOPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHus, repObapuu U KOJUIEKIIMU TETUTONOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOHYUBBIX PACTEHHUIA,
gyyyena MTUIl U 3Bepeil, repOapuu pacTeHUil, OTHOCIIUXCS K TUrpodutam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbdapuM M  KOJUJICKIIMM PACTEHWW W IKUBOTHBIX, OOJQJAONIMX YepTamMHu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHHM JKU3HU, repOapuul U KOJJIEKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUACTBYIOIINX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlaGopaTopnasi pa6ora «BpIsBIeHNE TPUCTIOCOOTICHNI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopnasi pabora «BpIsBIEHHE TPUCTIOCOOSICEHUM OPraHW3MOB K BIUSHHIO
TEMIIEPATYpPhI».

JlabopaTopHasi pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUW W3 Pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTHYECKUE XapaKTePUCTUKH monyssinun. [lomynsmust kak OMoJoTHudeckasl CUCTeMa.
Pons HeomHOpoaHOCTH cpenbl, GU3HUYECKUX OaphbepoB M OCOOCHHOCTEH OWOJIOTHH BHJOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJIsAIil. OCHOBHBIE MTOKA3aTeIH MOMYIISAUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M MOJIOBAs CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHS.

OKoJyiornyeckas CTpykTypa nonyssinuu. OLeHKa 4YHMCICHHOCTH Monyisauuu. J(MHamuka
MOMYJISAUMN U €€ peryisiuus. BuoTH4eckuil noTeHman nonyasiuu. MoaenupoBanie THHAMUKU
nonyssiuuu. Kpusble pocta uncieHHOCTH nomynsiiuu. KpuBble BebkuBaHUs. Perymsnus



YUCIIEHHOCTHU TMOMYJSIIMMA: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (- u K-crparerun).

[Tonatue 00 »sKosormyeckoil HUmIE BuAa. MecrtooOuTanue. MHOromepHas MOJEINb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Hum. [loreHunaneHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomyssiuii. Apeansl BUAOB. Buabl M UX JKM3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHMS W MHIpaluid JKMBOTHBIX. buoiormyeckue WHBa3uu
YyXEPOAHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4ynHCOH.

Tabmuiel u cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monynsuuny, «[IpoctpancTBenHas
CTpyKTypa nonyiauun», «Bo3pactHple nupamunpl nonyiasiuun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3dmMammy», «Mogjenb skojormyeckod Humm Jx. U.
XaTYnHCOHA.

O6opynoBanue: repdapuu pacTeHUM, KOJUIEKIINH ;KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHu3Mami B
ouoreHose.

Okocucrema Kak OTkpeitas cucrtema (A. JDx. Tencnm). DyHKUIMOHANBbHBIE OJIOKH
OpPraHU3MOB B JKOCHCTEME: IMPOIYLEHTbl, KOHCYMEHTBI, PEAyLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Adbuornyeckue OJ0kH 3KocucTeM. [10UBBI M MIIBI B 3KOCHCTEMaX.
KpyroBopot BemecTs 1 OTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNM 3KocucTeMbl. buoMacca u npoaykius. DKoJ0rH4eckre mupaMubl
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U HX
IPUYUHBL.  AHTpPONOIE€HHbIE BO3JIEHCTBMS Ha cykueccuu. KimmakcHoe —cooOIecTBo.
bropa3znoobpasue 1 NoJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOcucmembl 03€p U pek. IKocucmemvl Mopel U OKEeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpOIIOTEHHBIE  AKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuuusa Mexay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU HKOCUCTEMAMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['oponckast ¢uopa u dayna.
CunanTponuzauus ropojackoi ¢Gaynsl. buonormueckoe u  XO3SICTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOAECHUCTBUI OPraHU3MOB B SKOCUCTEMAX.
Ponb xackaonozo sghghexma u 6u00s-30ughuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJISIUI M OSKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U aHTPONOTEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2pA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOJI02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTol0NnoTus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIIOI€HHBIX IKOCUCTEM.



JdemMoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OMOIIEH03a», «DKOCHUCTEMA MHUPOKOJIMCTBEHHOTO JIeCay,
«9KocucreMa XBOMHOro isecay, «@DyHKIMOHANbHbIE TPYIIbl OPraHU3MOB B 3KOCUCTEMER,
«KpyroBopor BemecTB B 3kocucreme», «llemn mnuraHus (macTOWIIHAs, JETPUTHAs),
«OKoJoryecKas NupaMmuaa yucen», «IKonorunyeckas nupaMmuaa 6uomaccoly, « IKoJorndeckas
nupamuza s3Hepruny, «O6paszoBanue 6osota», «IlepBuunas cykueccus», «BoccranoBienue jieca
Iociie moXapa», «JKocrucreMa o3epa», «ArpoueHos», «KpyroBoport BELIECTB U IOTOK SHEPTHH B
arporeHose», «I[Ipumepsl ypo0IKOCHCTEM).

Ob6opynoBanue: repOapun pacTeHUi, KOJUICKIUM HACEKOMBIX, yydesia INTUL] U 3BEpeH,
repOapu KyJIbTYPHBIX U AUKOPACTYIIUX PACTEHUH, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucaHue ypo0oIKOCUCTEMbY.

JlaGopaTopHas pabora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWIEHUCTOHOIHX B
Pa3HbIX IKOCUCTEMAX».

IKCKypeust «IKCKypcHs B THIIMYHBIN OMOreoreHo3 (B nyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIM WM MOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

JKCKypeus «IKCKYpCHs B arpoKOCUCTEMY (Ha I10JIe UM B TEINIMYHOE XO03HUCTBO)».

Tema 10. Buocdepa — riiod6anbHasi IKoCHCTEMA

buocdepa — obmeruianerapHast o0ojgouyka 3eMid, TJe CYIIECTBYET HJIM CYyLIECTBOBasa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMocQepsl U ero PyHKIUH.

3aKkOHOMEPHOCTU cyiecTBoBaHUs Ouocheprl. OcobeHHOCTH OMOCchephl Kak TI00aTbHON
sKocucTembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemectB U
OMoreoXMMHYECKHe MUKIBI (Yriiepo/a, a3oTa). PUTMHUUHOCTD siBIeHU B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsTue o Onome. OcCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, YCTbIHU, TPOIHYECKHE Jieca,
BbICOKOTOphsi. Kitumat, pacTUTENbHBIN U )KUBOTHBIM Mup 6MoMoB cymn.CTpykTypa U QyHKIHS
KHBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIMaIa U OMOCPepHBIX (YHKIIHHA.

JdemoncTpanuu

IToptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuuer u cxemsl: «I'eocdepsr 3emnu», «Kpyropopot azora B npupone», «Kpyropopor
yriaeposaa B mpupoae», «KpyroBopor kuciopoaa B mpupojae», «KpyroBopor Bojabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «KinMmarnyeckue nosica 3emnny, «T'yaapay, «Taiiray, «CMmemaHHbIi
necy, «llInpokonucTBeHHsblN aecy, «Crenby, «CaBanHay, «IlyctbiHay, « Tponuueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKolornyeckue KpHU3UChl M WX MpUuYuHBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOAHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHe KiinMara.

AHTpONIOreHHOE BO3/IEHCTBUE HA PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEIBHOTO
u KUBOTHOro Mupa. OCHOBHblE NpPUHIUINBI OXpaHbl npupoisl. Kpacueie kauru. Ocobo
oxpansiemble npupoubie Tepputopun (OOIIT). boTannueckue caabl U 300JI0TUYECKUE TAPKH.

OcCHOBHBIE IPUHILIMIIBI YCTOMYNBOTO Pa3BUTHUS YEJIOBEUYECTBA U NMpUPOAbI. PanmoHanbHOE
IPUPOJONIONB30BAHUE M COXPAaHEHHE OHMOJIOrHYecKoro paszHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX KOJOIMUECKUX KpU3HcoB. OCOOEHHOCTH COBPEMEHHOTO KpU3UCa
U €r0 BEpPOSATHBIE MOCIEACTBHU.



PasButre METONOB MOHUTOPWHIA pa3BUTUSA OMNACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonozcuueckoe paznoobpasue u buopecypcvl. Hayuonanvnvle ungopmayuonnule
cucmemsl, obecneuusaowjue OOCMYNn K UHGOpMaAyuUU NO COCMOSHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy S3Kocucmem u cnocov6os 60pboblL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nHazemHvlx 5KOCUCTEM.

JdemMoHcTpanuu

Tabmuplt u  cxembl: «3arpsizHeHHE aTtMmocepbl», «3arps3HeHue TUApocepbl,
«3arpszHeHue nouBk», «IlapaukoBsIi 3 dekT», «Ocobo oXpaHseMbIe TPUPOTHBIC TEPPUTOPUNY,
«Mogenu ynpaBiasieMOro Mupa.

Ob6opynoBanue: Gororpaduu OXpaHIeMbIX pacTeHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervuoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBimMBaeT TpPeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYyJaroluMUCs
MIPOrpaMM CPETHETO O0IIero 00pa30BaHUs: JIMYHOCTHBIC, METAPEAMETHBIE H MPEAMETHEIE.

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMMBI MO OMOJIOTHUU BBIICICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHICKONW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAENICHUIO,
Haiuyue momusayuu K OOYYEHHIO OHWOJIOTUU, yeleHanpasieHHoe passumue BHYTPEHHUX
YOKICHUHN JTMYHOCTA HA OCHOBE KIIFOUEBBIX IICHHOCTEH W MCTOPUUYCCKUX TPATUIIMA PA3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMM, MPHUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnOCcobHOCMU CMAUMb TIETH U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHSI TIPOTPAMMBI TIO OHMOJIOTUU JTOCTUTAIOTCS B CJMHCTBE
y4eOHOW M BOCIHTATEIbHON AEATEIbHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMU POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH U AYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, MPUHSATHIMU B
o0miecTBe TpaBHJIaMH W HOPMAaMH TIOBEICHHUS W CIIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PAa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MMATPHOTU3MA U
YBO)XEHUS K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TpyAa U CTaplieMy MOKOJEHHIO, B3aHMHOTO
yBOXKEHUSA, OEpPEe)KHOT0  OTHOIICHHWS K  KyJIbTYpHOMY  HAclAeIUI0 U  TPaTUIUSIM
MHOTOHAlIMOHAJIBHOTO Hapozaa Poccuiickoi denepannn, MPUPOAE U OKPYKAIOIIEH Cpee.

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHHS YIeOHOTO mpeaMera «BHoIorus» MOIKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCsl PyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOKICHUH, COOTBETCTBYIONIUX TPATUIIMOHHBIM IICHHOCTSIM  POCCHUCKOTO  OOIIeCTBa,
paciMpeHue >KU3HCHHOTO OIBITa M OIBITAa JEATSIILHOCTH B TPOIECCEe Peal3allii OCHOBHBIX
HaIpaBJIeHUH BOCIUTATENIBHOMN JI€ATeTbHOCTH, B TOM YHCIIE B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYyYarolerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO 00IECTBa;

OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA |
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPU CO3/aHUU YIEOHBIX MPOEKTOB,
pelIeHnN y4eOHBIX U TT03HABATEIIbHBIX 3a]1a4, BBIMTOTHECHHH OMOJIOTHICCKUX SKCIICPUMEHTOR;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH e€;

YMEHHE YUYUTHIBATH B CBOMX JICHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOCXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH U COIUATBHBIM
TOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TMIPOILIECCE COBMECTHOTO BBIMOJHCHUS YYEOHBIX,
MO3HABATEIBPHBIX W HCCIENOBATENIbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB P 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1E€ATEIbHOCTH;



2) NIAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaskJaHCKOM HIEHTUYHOCTH, MATPHOTU3MA, YBAXKEHUS K
CBOEMY HApoJay, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHoOl, ropaoctu 3a CBOMl Kpail, CBOIO
Ponuny, cBoOM A3BIK U KYJBTYPY, IPOILLUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACJIEIHNIO U MAMITHUKAM IIPUPOJIbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAUYEHUs OMOJOTMU B NO3HAHMM 3aKOHOB MPHUPOABI, B JKM3HH YEJIOBEKa H
COBPEMEHHOI'0 00IECTBA;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) TyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMA:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapoza;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT 0 MIOBECHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIJ[a B TOCTPOCHHUE YCTOMYHMBOTO OYAyLIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3AaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUSA HEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBHUM € TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMaHKE YMOILIMOHAIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (OPMHUPOBAHHMA  KYJbTYPbl  3/0POBbSI M
IMOIMOHAIBLHOIO 0JIArONoJyYns:

MOHMMAaHKUE W peau3alus 30pOBOro U 6e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX TPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (u3UYEeCKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M MICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE [IEHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO W KOJUJIEKTUBHOTO 0O€30MacHOro
MOBEJICHHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M JKM3HU JIFOCH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aKOTOJIA,
HapKOTHUKOB, KYpeHUsI);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHNE IIEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATBLHON HAIPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATH TAKYIO JESTEIbHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodecCHOHANBLHON AeITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHIKEHUHU BCEH
KU3HH;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS:

HKOJIOTMUYECKHU 11€1eCO00pa3HOe OTHOIIEHUE K MPHUPO/IE KaK UCTOUYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUECKOW KYJIbTYphI: NPHOOPETEHHE ONBbITa IIAHUPOBAHMS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IIOCJIEICTBUN [l OKpYXKaroIeH cpebl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHYECKMX NpoOJIeM M IMyTed HX pelieHHS,

CIOCOOHOCTh UCIOJB30BATh NPUOOPETaeMble IPU U3yYEHUN OMOJIOTUHU 3HAHUSA U YMEHUS
IpU PEUICHUU TNPOoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IPHPOJIONONIE30BAaHUEM (COOII0ACHNE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIIPABJICHHBIX HA COXPAaHEHHE PaBHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OHOChEpHI);

aKTUBHOE HENpUsATHE AEHCTBUH, NMPHUHOCSIIMX Bpel OKPYXAloLeH NpupoaHoil cpexe,
yYMEHHUE TPOTHO3MPOBATH HEOJIATONPHITHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATD UX;

HQJINYME PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHUS, 3KOJOIMYECKOH KYJbTYpPbI, OIbITa
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBaTbCSI HMH B
[I03HABATEIbHONM, KOMMYHMKaTUBHOW M COLIMAJBHOM NPAKTHKE, T'OTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOIMYECKON HaNpaBlIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAayKd M OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JHUaloOre KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPILLIECHCTBOBAHHE A3bIKOBOW U UUTATEJILCKOW KyJIbTYphl KaK Cpe/ICTBA B3aUMOJCHCTBUSA
MEXy JI0JbMU U MIO3HAHUS MUDA;

MOHMMaHKe crnenu(uku OMOJOTMM KaK HAayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHHU
palMoOHAIBFHOIO HAyYHOTI'O MBIIIJIEHUS, CO3aHNUHU LIEJIOCTHOTO MPEJCTAaBICHHs 00 OKpYKarolLleM
MHpE KaK O €IUHCTBE MpPHUPOJbI, 4YeJIOBEKa M OOIIeCTBa, B TMO3HAHUM TNPUPOIHBIX
3aKOHOMEPHOCTEN U peleHNH MpoOIeM COXpaHEHHs IPUPOTHOTO PaBHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTHU OHMOJIOTHH ISl COBPEMEHHOM LIMBUJIM3ALUU: OOECieueHus
HOBOT'O YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBa, MOUCKA MyTell BBIXOAA U3 TTI0OAIBHBIX
AKOJIOTMUECKUX MpobsieM 1 o0ecnieueHus nepexoja K yCTOMUNBOMY Pa3BUTHIO, pallMOHATbLHOMY
HCIOJIb30BAHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHUM B IEJSAX MOBBINICHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHOHAIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoii TpH U3y4EeHUH OUOJIOTHY;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHUS MJIs aHajlu3a U OOBACHEHUs SBJICHUI
OKpY’KaloIIero MUpa M NPOUCXOJAIIMX B HEM H3MEHEHWH, yMEHHUEe JenaTb O0OOCHOBAHHBIC
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIUXCSA JAaHHBIX C IEJbI0 TOJy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HAaHHE LIEHHOCTH HAyYHOW IESITEIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpa3oBaHHIO, K
aKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMM B COOTBETCTBUU C KU3HEHHBIMU
nOTPeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI



MeTtanpeameTHble pe3ysibTaThl OCBOCHMsI yueOHOro mpenmera «buonorus» BKIHOYAIOT:
3HaYUMBbIe JUIsI  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIUILUIMHAPHBIC
(MexnpeaMeTHbIC) O0LIEHAYYHBIE TOHIATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crenu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAY4HbIH (PAaKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeNOoBaHKUe, HaONIOJCHHUEe, U3MEpPEHHE, SKCIIEPUMEHT W JPyrue); yHUBEpcajlbHbIC
yueOHbIe neiicTBUs (NO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISATUBHBIE), 00ECIIEUNBAIOIINE
(dhopMupoBanre (QYHKIHOHATHHONW TPAMOTHOCTH M COIMAIBHONH KOMITETEHIIMH OOy4YarOlIUXCs;
CIIOCOOHOCTh oOy4aromuxcst HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS W YyHHUBEpCAIbHbIE Yy4YeOHbIE JEWCTBUSA B I03HABATEIBHOU U
COLIMAJIbHOW MPAKTHKE.

B pesynprare wu3yueHuss OWOJIIOTMM Ha YpPOBHE CcpefaHero oOmero ooOpazoBaHUs Yy
oOyuatomerocsi OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC y4eOHBIC ICHCTBHSI,
KOMMYHHUKATHBHBIC YHUBEPCAIbHbIC Y4eOHBIC JCUCTBHS, pETYISTHBHBIE YHUBEPCAIbHbIC
yueOHbIe AeCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeTtanpeameTHble pe3ysbTaThl OCBOSHUSI MPOTPaMMBbI CpPEIHEro oO0IIero oOpa3oBaHHs
JIOJKHBI OTPaKaTh:

OBiajeHne YHUBEPCAJIBLHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH 1€/ CTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYTUpPOBAaTh M aKTyaIU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIOJIb30BATh MPH OCBOCHUM 3HAHUH MPUEMBI IOTHYECKOTO MBILIUIEHUS (aHAIN3a, CUHTE3a,
CpaBHEHHU, KJacCU(pUKaluu, OOOOUIEHMSI), PACKpPbIBaThb CMBICI OHOJOTHYECKUX MOHITHH
(BBLAETIATH UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMM);

OIpeNIeNIATh LEeNU JACATeNbHOCTH, 337aBas IMapaMeTpbl U KPUTEPUH HX JOCTHIKCHMS,
COOTHOCHUTB PE3YyJIbTaThl AESITEIbHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh OMOJOTUYECKHE MOHATHS s OOBSICHEHMs] (AKTOB U SBIECHUH >KUBOMN
HIPUPOJIBI;

CTPOUTH JJOTMYECKHE PACCYKCHUS (MHAYKTHBHBIE, IeAYKTUBHBIE, IO aHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOUYEHNUS;

PUMEHSATh CXEMHO-MOJIENIbHbBIE CPEJCTBA JJIS MPEACTaBICHUS CYIECTBEHHBIX CBs3ed U
OTHOIICHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYMI pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH pPEUICHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaibHbIX
Y HEeMaTepUalIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHHBATH COOTBETCTBUE PE3YJBTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBAaTh M BBINIOJHATH pPabOTy B YCIOBHUSIX pEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILUICHUE TIPU PEILIEHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIa/IETh HaBBIKAMH Yy4e€OHO-HCCIIEIOBATENbCKON M MPOEKTHOM NEeSTENIbHOCTH, HaBbIKAMH
paspernieHus: mpooieM, cnocoOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHCKY METOJIO0B
pelIeHHsI MPAKTUYECKUX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh pa3jUYHble BUABl JEATEILHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAlMK, MPEoOPa30BaHUI0 U NMPUMEHEHHIO B yYEOHBIX CHUTYyalUsX, B TOM 4YHCIIE MpPH
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THUI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIICICTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajlady, BbIIIBUraTh
TUIOTE3Y €€ pellieHus, HaXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
napaMeTpsl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKH OLICHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIAThH IIEJICHAINIPABICHHBIN MOUCK TMEpPEeHOca CPEACTB M CIIOCOOOB JEHUCTBUS B
poecCHOHATLHYIO Cpey;

YMETb IEPEHOCUTh 3HAaHUS B  [I03HABATEJIbHYIO M  IPAKTHUYECKYI0  00JacTH
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX 001acTel;

BBIBUTATh HOBBIC WJEH, MpeIiaraTb OPUTHHAIbHBIE TOJIXOJbl U pPEIICHUs, CTaBUTh
poOJIeMBI U 3aJ1a4H, JOIYCKAOIIMe albTepPHATUBHBIC PELICHUS.

3) pa6ora c undopmanueii:

OPUEHTUPOBATHCSI B PA3IUYHBIX MCTOYHUKAX HMH(OpManuu (TekcTe y4eOHOro mocoowus,
HAy4YHO-TIONYJISIPHON JIMTEepaType, OMOIOTHYECKUX CIOBAPSX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0asax mgaHHbIX, B VIHTepHere), aHAIM3UPOBaTh HMH(POPMALMIO PA3IMYHBIX BUAOB M (opm
MIpe/ICTaBICHMS], KPUTUYECKHU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3aMpOChl UM MNPUMEHATH pa3IM4YHbIE METOJbl IMPH IOUCKE M OTOOpe
Oouosornueckoi nHpopmalmu, HeoOX0AUMOM JIJIsl BBIMTOJTHEHHUST YI€OHBIX 3a/1a4;

MpUOOpETaTh OMBIT KCIOIB30BAaHMS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3IUNYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpPEACTaBICHHUS OHOJIOTHYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpaMmmbl, TaOIHIbI, PUCYHKH U JIPYTroe);

WCIIOIb30BaTh HAYYHBIA S3BIK B KaueCTBE CpEACTBAa Mpu padboTe C OUOIOTHYECKOM
nH(popManyen: NMPUMEHITh XUMHUYECKUe, (PU3MUecKre U MaTeMaTU4YeCKue 3HAKH U CHUMBOJIBI,
¢bopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HWCIOJIb30BaThb M INPeoOpa3oOBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIaJIETh HAaBBIKAMU pPAcClO3HABaHUS U 3alllUThl HHGOpManuu, WHGOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

Ogiaenne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) obmenue:

OCYILECTBISATH KOMMYHHKAIIUU BO BceX cepax >KU3HU, aKTUBHO y4acTBOBAaThb B JTUAJIOTe
WM TUCKYCCHM IO CYILECTBY 00CYX/JaeMoil TeMbl (YMEHME 3aJaBaTh BOINPOCHI, BHICKA3bIBATH
CYXJEHHs] OTHOCHUTEIIbHO BBINIOJHEHHUS IMpelajaraeMoi 3agaud, Y4YUTHIBaTh MHTEPECHl WU
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB TUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMAaTh 3HAYEHUE COIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYyalluil, yMETh CMATYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CHloco0aMM OOIIEHUS U B3aMMOAEHUCTBUS, NOHUMAaTh HaMEpPEHUs
APYTUX JIOAEH, MPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO M3J1araThb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyalbHOH pabOThl IpU
peleHr OMoIoruyeckol npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS I'PYIIOBBIX
(dbopM B3aMOAEHCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHMMATh LEJIM COBMECTHOW JESITEIbHOCTH, OpPraHU30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHHI
YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJia U KaXKAOr0 y4aCTHMKA KOMaHJbl B 0OLIUIl pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECU C INO3ULHMHM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3IMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHULIMATUBHBIM.

OgyajeHne yHHBEPCAJIbHBIMHU PEryJIATHBHBIMH JeHCTBUSIMH:

1) camoopranusamus:

UCMOJb30BaTh OWOJIOTHUECKUE 3HAaHUS JUISl BBIABICHHS MNpoOJeM W HX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JI€BbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENIHO OCYILECTBIIATh MO3HABATENIbHYIO JIE€STENbHOCTh, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBbIE 33Jayl B 00pa3oBaTENbHON JEATENBHOCTH H
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAULIMU B Pa3HbIX 00JaCTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [M03HABATEIbHON pediekcun Kak OCO3HAHUS COBEpIIAeMbIX JEHCTBHIMA
U MBICIMTENBHBIX MIPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, HCIIOJIB30BaTh NPUEMBI pedIeKcuu
IUIsL OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHMS;

YMEThb OLICHUBATb PUCKU U CBOCBPEMEHHO INPUHUMATh PELICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX NIPU aHATIU3€ PE3YIbTaTOB JAESITEIBHOCTH;



3) npuHsATHE CeOsl M TPYTHX:

MIPUHUMATD ce0sl, MOHMUMasi CBOM HEJTOCTATKH U JJOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIMOKH;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU JIPYTOro YEeJIOBEKa.
MNPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
yri1y0J€HHOM ypOBHE OPUEHTHPOBAHbI Ha oOecredeHne NpopuIbHOro 00y4eHus: 00yJaroImuxcs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st OM0JI0ruy HaydyHble 3HAHUS, YMEHHSI U CIIOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U NPeoOpa30BaHUIO 3HAHUH, BHUIBI ESTEILHOCTH IO
MIOJyYEHHIO HOBBIX 3HAHMM M HMX MPUMEHEHHIO B Pa3IMYHBIX Y4E€OHBIX, a TaKXKE B pealbHbIX
YKU3HEHHBIX cuTyauusx. [IpenmeTHsle pe3yapTaTsl IPEACTABIEHBI IO FOJaM U3yYEHUS.

[IpenmerHbIe pe3ynbpTaThl OCBOCHUS yueOHOTO npeamera «bruomorus» B 10 knacce nomxHbl
OTpaxkaTb:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBAaHUM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPO/IBI M PEIICHUT
pobJIeM PalMoOHATBFHOTO PUPOAONOIB30BAHMUS, O BKIIAE POCCUHCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIaJICHHME CUCTEMOM OMOJOrMYeCKMX 3HAHWMH, KOTOpas BKJIKOYAeT: OCHOBOIOJAraroliue
OMOJIOTUYECKHE TEPMHHBI W TOHATHSA (JKU3HB, KJETKa, OpPraHh3M, METa0OoJH3M, TOMEOCTas,
caMOperyJIslts, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE),
Oouosornyeckue Teopun (kierouHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOMCXOKJIEHUS KYJIbTYPHBIX PAcTEHUM), 3aKOHBI (€IMHOOOpPa3HUsi MOTOMKOB
MIEpPBOrO MOKOJIECHUS, PACUIEINIEHUs, YUCTOTHI TaMeT, He3aBUCUMOT0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HacielcTBeHHOM wu3MmeHunBocth H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMHU Hay4YHOIO MO3HAHUS, UCIOJB3YEMBIX B OMOJOTMYECKUX
HCCIIEIOBaHUX KUBBIX 00BEKTOB (ONUCaHKEe, U3MEPEHHE, HA0III0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHM3MOB, B TOM 4YHcJe OaKTepHii, rpuOoB, pacTeHuUH,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PacCTEHMM, KHUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACSATENIbHOCTH, TPOTEKAIOIIUX B OPraHU3Max pacTeHUI, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (METa00IM3M), IPEBPALICHUS YHEPT U, OpPOKEHUS,
aBTOTPO(HOTO U reTepoTpo(PHOro THUIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEX]y OpPraHoOMJIaMU KJIETKH M HX (QYHKIUSIMHU,
CTpPOEHHEM KJIETOK pa3HbIX TKaHeW U MX PyHKUUSIMHU, MEXKAY OpraHaMH M CUCTEMaMU OPTraHOB y
pacTeHHuil, >KUBOTHBIX M 4YeJlOBeKa M UX (YHKUUSAMH, MEXIY CHUCTEMaMH OpPraHOB U HUX
GyHKIMAMHU, MEXAy STanamMu oOMeHa BeIIeCTB, 3TallaMH KJIETOYHOTO IMKJIA M >KU3HEHHBIX
IIUKJIOB OpPraHU3MOB, JTalaMd SMOPHOHAIBHOIO Ppa3BUTUS, TE€HOTUIIOM U (EHOTHUIIOM,
(dhenoTumnom u dakTopaMu cpeapl OOUTAHHUS;



YMEHUE BBISBJIATh OTIWYUTENbHBIE NPU3HAKH KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUU,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATH COOTBETCTBYIOIINE APTYMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY ISl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE petatb OMOJIOTHYEeCKUE 3a/1a4H1, BBISBIISATh IPUIHMHHO-CIIEICTBEHHBIC CBSI3U MEXKY
UCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U TMPOTHO3BI Ha
OCHOBAaHMH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHITH JIa0OpaTOpHbIE W IMPaKTUYECKHe padoThl, cOO0IaTh MpaBMia MPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopMyIHpys 1eNb UCCIIeI0BAaHNS, AaHATM3UPOBATh MOIY4YEHHBIC PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

YMEHHE Y4acTBOBAaTh B y4eOHO-HMCCIENOBATENbCKONW paboTe 1Mo OMONIOTHHU, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M IYOJWYHO IPEICTABIATH
MIOJIyYE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OIICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBaHUI B 00JaCTH OMOIOTHH
U MEAWIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILJIOJOTBOPEHHE, HAIPAaBICHHOE H3MEHEHHE
TreHOMa M CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBINA BEIOOP OymyIiel mpodecCHOHALHOM IeATEIIBHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA, MUAIIEBOI
MIPOMBINUICHHOCTH, YIIIyOIsATh IO3HABATENbHBIN HHTEPEC, HAMPABICHHBIN HA OCO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH MpodecCHu U MPOJOHKEHHE OHOIOTHYeCKOro 00pa3oBaHus B OpraHU3aIUsaX
cpenHero nmpo(ecCHOHATBHOTO U BBICIIETO 00pa30BaHUsI.

[IpeamerHbIe pe3yabTaThl OCBOCHHS YueOHOTO nipeameTa «buonorus» B 11 kracce nomxHbI
OTpaXkaTb:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCTe U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELIEHUHN SKOJIOTMYECKUX MPOOJIEM UYelIOBEYECTBA, a TAK)KE B PELICHUH BOIPOCOB
palMoOHaIBHOTO MPUPOIONIOIB30BaHUA, U B JOPMHUPOBAHUY IEHHOCTHOT'O OTHOIIEHUS K IPUPO/IE,
00IIIeCTBY, YEJIOBEKY, O BKJIaZle POCCHUHCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
OouoJoruy;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKJIIOYAET OINpeNeeHUs U
MIOHMMaHHE CYIIHOCTH OCHOBOIIOJAralONIMX OMOJIOTHYECKUX TEPMUHOB W MOHATUH (BHI,
sKocucTema, Ouocdepa), Ouomormueckue TeopuH (dBostonmoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), ydyeHus (A. H. CeBepuoBa — 0 MyTAX W HampaBlIEHUSX
sBomtoniun, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro papHoBecus Jx. Xapan
u B. BaiinGepra, 3apoasimeBoro cxoactea K. M. bapa), mpaBuna (munumyma 0. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTuH), runoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMH HAay4YHOIO II03HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTMYECKUX MCCIE0BAHUAX JKUBBIX OOBEKTOB M HKOCHCTEM (OMUCaHHE, H3MEpEHHeE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
ouocdeppl, CTAOMIM3UPYIOMIETO, IBIIKYIIETO U Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa,
AJUIONATPUYECKOT0 U CUMIIATPHUYECKOTO BHI000pA30BaHUs, BIUSHUS JABIKYIINX CHJ HBOJIOIUU
Ha TreHO(OH]| MOMYJISALUHU, TPUCIOCOOICHHOCTH OPraHU3MOB K Cpeie OOMTaHUsl, YepeTOBaHHS
HaIlpaBJICHUH HBOJIFOLIMHU, KPYTOBOPOTA BELIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHaBIUBATh B3aUMOCBSI3H MEXAY ITPOLIECCAaMH SBOJIIOIMHU, ABMKYIIIUMU CUIaAMH
aHTPONOreHe3a, KOMIIOHEHTAMHM pPAa3JIMYHBIX OSKOCHUCTEM U MPUCIIOCOOJICHUAMU K HUM
OpPraHHU3MOB;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene oburtaHus, aOMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EU
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTeJIbCTBA POJACTBA OPIaHMU3MOB pAa3HBIX CUCTEMATUYECKUX TIPYIII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHMs, €AMHCTBA YEJIOBEYECKHX pPacC, HEOOXOIUMOCTH
COXPaHEHUS MHOroo0pasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYILIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHME pelaTh OMOJIOTMYECKUE 3a/1a4H, BBISBIIATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
UCCIIEyeMbIMU OMOJIOTUYECKMMU TPOLIECCAMU U SIBJICHUSIMH, JI€J1aTh BBIBOJbI M MPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 1a00paTOPHEIM 000PYIOBAHUEM;

YMEHHE BBIABUIATh TUIIOTE3bl, IPOBEPSITh HX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMU,
(bopMyIHpys 1EeNb UCCIIEI0OBAHNS, AaHATH3UPOBATH TIOJTYYEHHBIC PE3YJIbTAThl U JICJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe Mo OWOJIOTHH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMYOJWYHO IPEICTABIIATH
MIOJIyYE€HHbIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OLICHMBATh THUIIOTE3bl W TEOPHUM O TMPOUCXOXKIECHUU SJKU3HM, 4YEIIOBEKAa U
YeJIOBEYECKHX pac, O NPUYMHAX, MOCIEJICTBUAX U CHoco0ax MpeoTBpalleHUs] ITo0abHBIX
M3MEHEeHUH B 6uocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiiel mpodhecCHOHaIbHON eI TEIbHOCTH B
o01acTi GMOJIOTUH, KOJIOTUH, TPUPOIOTIONIB30BAHUS, MEAULIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPUH, CEJIbCKOTO XO03s5CTBa, MUIIEBOM NMPOMBIIUIEHHOCTH, YIIIyOIsATh TO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOQPECCHH U TTPOIOKEHHE
Ouosoruueckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne H IpakTny (undposbie)
u/n aAaMMEHOBaHHE Pa3/1eJIOB H TEM NNPOrpaMMbI Bceer KOHTpoﬂbﬂble eCKILe 06pa3OBaTeJIbHLIe
0 padoThI
padoThI pecypcol
1 buonorus kak Hayka
2 JKuBble cucTeMBI U UX U3yYEHUE 2 1
3 buosnorus kietku
4 XuMHUYecKasi OpraHu3aIusl KICTKH 10 2
5 CrtpoeHue v PyHKIIUU KIETKU 8
6 OOMeH BellecTB U MPEBPaIlEHUE YHEPTUH B KIIETKE 9 4
7 Hacnencrennas nadopMaIus u peanu3arys e€ B KICTKe 9
8 JKu3HEeHHBIN UK KIETKU 6 1
9 Crpoenne u QyHKIIMHA OPTaHU3MOB 17
10 PasmHOXeHME 1 pa3BUTHE OPTaHU3MOB 8 3
11 ['eHeTnKa — HayKa O HACIEACTBEHHOCTH  U3MEHYHBOCTHU 5 1
OpPTaHHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUHNBOCTHU 6 2
14 ['eHeTnka yemoBeka 3 1
15 Cenexnust OpraHu3MOB 4 3
16 buoTtexHonorus u CHHTeTUYECKast OMOIOTHS 4 1
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 29
11 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne nn/nn HaumeHoBaHue pa3/ieJioB U TeM MPOrpaMMbl Koutpoabubie | [IpakTHdecKkHe (undpossie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 3apokIeHUE U PA3BUTHE IBOJIIOIIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUU
2 MHuKpO3BOIIOLHS U €€ Pe3yIbTaThl 14 2
3 MaxkposBoonus u e€ pe3ylbTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3emiie 15 1.5
5} [IpoucxoxaeHue yeaoBeka — aHTPOIIOTEHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karolllel cpenou
7 Opraau3Mel U cpesia OOUTaHUs 9 1.5
8 DKOJIOTHUS BUIOB U MOMYJISIIUAN 9 0.5
DKosorus coo0mecTB. IKOJOTHUYECKUE CUCTEMbI 12 0.5
10 buocdepa — riobdanbHas sxocucTemMa
11 YenoBek 1 OKpyXkarolas cpesa 6
12 Pe3epBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 0 7.5




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosnorus. buonorudeckue cucremsl 1 ponecchl, 10 knace/ Tepemos A.B., ITerpocoBa P.A., OG11ecTBO C OrpaHUUYEHHON OTBETCTBEHHOCTHIO
«1OLI MHEMO3UHA»

TepemoB A.B., IlerpocoBa P.A. buosorus. buonorudeckue cuctemsr u mpouecchl. 10 kinacc. M.- Muemosuna 2022
METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O01as 0M010rus»;

» Jlaboparopust KIIETKA; Meroanueckue marepuansi: COOpHUK HOPMATUBHBIX JoKyMeHTOB. buonorus /Coct. 3./1. nenpos, A. T,
ApxkanpeB. — M.: llpoda, 2010

Cnucok JinTepaTypbl 1JIsl yYUTeIs:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioi cipaBoYHUK 1 MIKOJIBHUKOB U MOCTYHAOIMKUX B By3bl. — M.: JIpoda,
2011
2 bonrosa Y. B. Coopnuk 3aau mo O6meit 6nonaoruu s nocTynaromux B By3sl. — M.: «Onukc 21Bex» «Mup u oOpasosanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B tabmunax 6-11 knaccel. CipaBounoe noco6ue. — M.: [Ipoda, 2010

JlonosiHUTeILHAS JTUTEPaTypa 1JIsl YUUTEIs:

1 Anacracosa JL.I1. O6mras 6uonorus. Auaaktuyueckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHUK 3a1aHuii 110 001l OMOIOTHH: ITOCOOHE JIIS YJIaIInuXcs 001eoopa3oBar.



yupexnenuii /T.B. Banosa, I'. C. Kaimmroa, A.H.Msrkosa. — M.: [Ipocsemienue, 2012

4 Koznosa T.A. Konocor C.H. lugakTnyeckue KapTOYKH-3a1aHK 110 001en ouosoruu. — M.:

Nznarensckuit Jlom «I"enmxep», 2012 — 96¢.

+ Jlabopatopuss TEHETUKA; « JTaboparopusst DKOCHUCTEMBI,

HNuTepHer-pecypeni: Caiitsl B UHTEpHET:

* WWWw.bio.1september.ru — razera «buosorusi» - mpuIOKeHHE K «1 CCHTAOPS»;

* WWW.bi0.nature.ru — Hay4Hbie HOBOCTH OHMOJIOTHU;

* www.edios.ru — Dii1oc — IEHTP JUCTAHIIMOHHOTO 00pa30BaHMUS;

» www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caite «Kupuut u Medoauit
HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caittoB B MHTEPHETE
WWWw.bio.1september.ru - razera «buonorus» - npuiaokeHue K «1 ceHTAOps»
www.bio.nature.ru - HaydHbIe HOBOCTH OMOJIOTHH
Www.edioS.ru - DiI0c¢ - EHTP AUCTAHIIMOHHOTO 00pa30BaHUS
www.km.ru/education - YueOHbie MaTepHaibl U CI0BapH Ha caire «Kupumt u
Medonwuii» http://school-collection.edu.ru Eaunast kosekius nudpoBbix 00pa3oBaTebHBIX

pecypcos. http://window.edu.ru/ Eauroe okHO 10cTyma K 00pa3oBaTeIbHBIM pecypcam


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

http://www.priroda.ru — Ilpuposa: HalMOHAIBHBIN TTOPTAI.

http://obi.img.ras.ru — ba3a 3HaHwmii 10 OMOJIIOTHH YEITOBEKA. YUEOHHK 110 MOJIEKYIIIPHOM
OMOJIOTHH YeJIOBEKa, OMOXUMHUHU, (DU3UOJIOTHH, TEHHOM 1 0€TKOBOW WHKEHEPHH.
http://www.zoomax.ru — 300JI0THs: YEITOBEK U JOMAIIHUE KUBOTHBIC,

http://www.fipi.ru — ®enepanbHbIil HHCTUTYT IEAarOMMYCCKUX H3MEPEHHIA


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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