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MOACHUTEJIbHASA 3AIINCKA
Pabouas mporpamma ydeOHoTO npeamera «buonorus» paspaboTaHa Ha OCHOBE TpeOOBaHUMN
K IUTAHUPYEMbBIM pe3yJbTaTaM OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETo

obpazoBanusi MKOY «JlecunkoBckuii muueit umenu ['epost Poccun Tronuna A.B.», peanusyromeit
dIrocC 00O0.

[Iporpamma no yueOnomy mipeamety "buonorusa" (nmanee - Ouosorvs) Ha ypOBHE CPEAHETO
obmiero oOpaszoBaHusi paspaboraHa Ha ocHoBe denepanbHoro 3akoHa ot 17.05.2012 Ne 413 «O6
obOpazoBanun B Poccuiickoit ®enepanuny, ®I'OC COO, POIl cpemnero obOpazoBaHHS OT
12.08.2022 Ne732, KoHuenuuu npenoaaBaHusi ydyeOHoro mnpenMera «buojorus» u OCHOBHBIX
MOJIOXKEHUM (penepaibHOM pabouel mporpaMMbl BOCITUTAHUS.

VYueOHbiit ipenmer «buonorus» yrinyonéunoro ypoBus usydenus (10-11 kimaccer) siBisieTcs
OJTHUM W3 KOMIIOHEHTOB MpeaMeTHo obnactn «EcrecTBeHHO-Hay4dHbIE TpeaMeThl». CoriacHo
nonoxxeHussMm ®I'OC COO npodunpHbie ydeOHbIE TPEIMETHI, U3ydaeMble Ha yrIyOJIEHHOM YpPOBHE,
SIBJISIIOTCA criocoOoM nuddepeHnunanuu o0ydeHrs Ha yYpOBHE CpeaHEro oOIero oopa3oBaHusl U
MPU3BaHbl 00ECTICUYNUTh TMPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIHMM, CPEIHHM OOIINUM, CPEIHUM
podecCHOHAIBEHBIM U BBICITUM 0Opa3oBaHUEM. B TO ke BpeMs KaxIplid W33TUX YICOHBIX

MIPEIMETOBIOJDKEH OBITH OPHUEHTUPOBAH Ha TPHOPHUTETHOE pereHue
00pa30BaTeNIbHBIX, BOCHUTATEIBHBIX M pPa3BUBAIONIMX 33Ja4, CBSA3aHHBIX C TpodopHeHTaIUeH
oOyJaromuxcss W CTUMYJIMPOBAaHHWEM WHTEpeca K KOHKPETHOHW OO0JIacTH HAaydyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHON, DKOJIOTHEH, TICUXOJOTUEH, CIOPTOM HJIM BOSCHHBIM JIEJIOM.
[Iporpamma mo yue6HOMY mipenMety "buonorus" maét nmpeacTaBiaeHue O e U 3a7a4ax U3ydeHus
yaeOHoro mpenmera «buosorus» Ha yrayOn€HHOM ypOBHE, OMNpenessieT 00s3aTelIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJEpkKaHHe, ero CTPYKTypUpOBaHHE IO pa3ieiaM U TeMaM,
pacnpeziefieHue Mo KiaccaMm, peKOMEHAYeT MOCIeI0BaTEIbHOCTh U3yUeHUsI yueOHOro Marepuanac
y4€TOM MEXIPEIMETHBIX M  BHYTPUIPEAMETHBIX CBSI3eH, JIOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydJaromuxcs. B mporpamme 1mo OWOJOTHM peayiM30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHWs,
Onmarofaps 4emy IMpOCMaTpHUBACTCsl HANPABICHHOCTh HA IMOCIEAYIOLIEE Pa3BUTHE OUOJIOTHYECKUX
3HAHWH, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIJICHUS, TPEJCTaBICHUN O 3J0pOBOM o0O0pa3e >KWM3HHU, Ha BOCIHMTAHUE
OepeKHOrO OTHOIIEHUSI K OKpYXKalleld NpupoaHoi cpene. B mporpamme mo OHOJOTHHM Takke
MOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buomorus» B peanusamuu TpedoBanuit OI'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METANPEIMETHBIM M IPEIMETHBIM pe3ysibTaTaM O0y4deHHs U B
(hOpMHUpPOBAaHHHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENHLHOW JEATEIHOCTH OOYydYarolmuxcs 1o
OCBOEHHIO coJlep)KaHus OHONOTHYECKOro 00pa3oBaHUSI HAa YpPOBHE CpeaHEro ooOIero
o0OpazoBaHwUsI.

VYueOusplii npeamer «buosorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHs 3aBEpIIACT
Oouosnoruuyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA paCIIMpPEHHE U YriayOJieHue 3HaHWMA
00yJaromuxcs 0 KUBOU MPHUPOJIC, OCHOBAX MOJICKYJISIPHON U KJIETOUHOM OMONIOTHH, SMOPHOJIOTHU U
OMOJIOTHH Pa3BUTHsI, TEHETUKH, CEIEKIINN, ONOTEXHOJIOTHH, YBOJTIOIMOHHOTO YUCHHS U SKOJOTHH.

N3ydenne yuebHoro mpenmera «buonorus» Ha yriyOJI€HHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY O0YYAIOIIUXCS K MOCIEAYIOIIEMY MOTY4YeHHUI0 OMOJIOTHYECKOT0 00pa3oBaHus B By3aX
OpraHu3alusax cpeaHero npodeccruoHanbHoro oopazoBanus. OCHOBY €ro COAEPIKaHUS COCTABIISAET
cucTeMa OMOJOTUYECKUX 3HAHUH, MOTYYEHHBIX PHU U3YYEHUU OOYUYAIOUTUMUCS COOTBETCTBYIOUIUX
CUCTEeMAaTUYECKUX pa3AeNioB OHWOJOTMH Ha YpOBHE OCHOBHOrO oOmiero obOpaszoBanusi, B 10-11
KJIaccaxX AT 3HAHUS MOYyYaloT pa3BUTHE. TaK, paclIUpPeHbl U YIITyOJIeHbl OMOIOTUYECKUE 3HAHUS O
pacTeHMsIX, >KUBOTHBIX, Trpubax, OaKTepusx, OpraHU3Me dYelOoBeKa, OOMIMX 3aKOHOMEPHOCTIX
KU3HU, JOTMOJHUTENHHO BKIIIOUEHBI OHMOJIOTMYECKHE CBEJIEHUS MPHUKIAJHOTO U TOUCKOBOTO



XapakTepa, KOTOpPbIE MOJKHO HCIOJIb30BaTh KaK OPHUEHTUPHI [UIS IOCIEIYIONMEro BBIOOpa
npodeccun. Bo3mokHa Takke HWHTErpanus OHOJOTMYECKHX 3HAHHH C COOTBETCTBYIOLIUMH
3HAHHUSIMH, TIOJYYCHHBIMU OOYYarOIIUMHCS TpU U3ydeHUW (PU3UKK, XuUMUHU, reorpaduud U
MaTeMaTHKH.

CtpykTypa mnporpaMmbel 1o ydeOHoMmy mpeamery "buosorus" otpaxkaer CHUCTEMHO-
YPOBHEBBI M SBOJIIONMOHHBIA TOIXOIBI K H3ydeHHIO Ouonoruu. COrlacHO WM, H3Y4YaroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC IS JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3AIIHH,
ABOJIIOLIMM OPraHMYECKOr0 MUpPa Ha 3eMJie, COXpPAHEHHsS] OMOJIOTUUECKOT0 pasHOOOpa3usl MIaHETHI.
Tak, B 10 kmacce M3ydaroTCsi OCHOBBI MOJIEKYJISIDHOM W KJIETOYHON OMOJIOTHH, SMOpPUOJIOTHH H
OMOJIOTMM PA3BUTHS, TCHETUKA W CEJICKIUH, OMOTEXHOJOTMH W CHHTETHYCCKOW OHOJIOTHH,
AKTYQTM3UPYIOTCS 3HAHHWS OOydalomuxcs 10 OOTaHWKE, 300JI0TUM, aHATOMUH, (PU3UOJIOTHUU
yenoBeka. B 11 kiacce M3y4aroTcs 3BOJIIOIMOHHOE YYEHHME, OCHOBBI JKOJOTHMH M YYEHHE O
ouocdepe.

VYueOuplii npeamer «buonorus» mnpu3zBaH 00eCHEUYHUTh OCBOEHHE OOY4YarOUIUMUCS
OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WUJCH, IPUHITUIIOB U MPABHUII, JIOKAIIHX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KapTUHBI MHUpa, 3HAHUH O CTPOCHUHW, MHOTOOOpa3sWM U OCOOCHHOCTSIX
KJICTKH, OpPTaHW3Ma, TOIYJISIIUN, OHOIIEHO03a, SKOCUCTEMBI, O BBIJAFOIIUXCS HAYIHBIX JIOCTHKCHHSIX,
COBPEMEHHBIX HCCIICAOBAHHUSIX B OWOJIOTHH, TIPUKIAJIHBIX ACTHEKTaX OMOJIOTHYECKUX 3HAHWUU. J[is
pa3BUTHS W TMOJJICPKAHUSA HHTEpeca OOYJAOIMUXCS K OHOJIOTHH Hapsy CO 3HAYNUTEITbHBIM
00BEMOM TEOPETUYECKOTO MaTepuaa B COJACpKaHUH IPOTrpamMMbl 1O OHOJOTUHM MPETyCMOTPEHO
3HaKOMCTBO C WCTOpHEH CTAaHOBJICHUS W Pa3BUTHS TOW WIM WHOW 00JAacTH OWOJIOTHH, BKIIAJOM
OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHHE BAKHEUIINX OMOJOTUYECKUX U HKOJIOTHYECKUX
pooJIeM.

Henp uzydyenuss yueOHOro mpenmera «buonorus» Ha yriayOn€HHOM YpOBHE — OBJAJCHUE
00y4aroUIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHOM OpraHU3aI[uK KUBBIX CHCTEM Pa3HOTrO
paHra u npuoOpeTeHHe YMEHHMH HCMHOJb30BaThb OSTH 3HAHUS B (OpMHpOBaHMM HHTEpeca K
onpenea&HHOM 001acTu MPoPECCHOHABHON IEATETLHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WIIH KBBIOOPY
y4eOHOTO0 3aBEJICHHS 17151 TPOAOJDKEHUS OHOJIOTHYecKOro 00pa3oBaHusl.

JlocTxenne nenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriiyOaéHHOM YpOBHE
obecrnieunBaeTcs pelIeHueM CIIEeIyIOIINX 3a/1ay:

OCBOEHHE OOYUYaIOUTUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJIOTMYECKUX
TEOPUSIX, KOHIEMIMIX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBHJIaX, COCTAaBJISIFOIIMX
COBPEMEHHYI0 €CTECTBEHHO-HAYyYHYIO KapTHHY MHUPa; O CTPOCHHH, MHOT000pa3uu U 0COOCHHOCTSIX
OMOJIOTMYECKUX CcUCTeM (KIeTKa, OpraHu3M, MOMyNslus, BHUA, OWOreolneHos, Ouocdepa); o
BBIJAIOIINUXCS] OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OMOJIOTHH;

03HAKOMJIEHHE 00y4aloluXCcsi C METOJaMH TIO3HAHUS JKUBOM MPUPOJIBI: HCCIEA0BATEIHCKUMU
MeTo/JaMU OHOJIOTUYECKUX HayK (MOJEKYASIPHOM M KJIETOYHOW OWoJIOTUH, 3MOPHOJIOTHUH U
OMOJIOTUM pa3BUTHA, TEHETHUKU M CEJIEKIMH, OUOTEXHOJOTMM U CHHTETHYECKOW Ouooruu,
MaJCOHTOJIOTUH, OKOJOTHH); METOJaMH  CaMOCTOATEIHHOTO TMPOBEACHHUS  OHOJOTHYECKHUX
UCCIeIOBaHUN B JabopaTopud W B mpupoie (HaOMoIeHUEe, H3MEpPEeHHe, HSKCIEePHUMEHT,
MOJENUPOBAHNUE);

OBJaJICHUE OOYYAIOIIMMHUCA YMEHHUSMU: CAMOCTOSITEIbHO HAaXOJWUTh, AHATU3UPOBATH U
WCIOJIb30BaTh OMONOTHYECKYI0 HH(POPMAIIMIO; TOJIb30BaThCS OHOJIOTHUECKONH TEPMUHOJOTHEH U
CHUMBOJIMKO}; YCTaHAaBIUBATh CBSI3b MEX]Yy Pa3BUTHEM OHOJIOTUH U COIMAIBHO-3KOHOMHUYECKUMHU U
AKOJIOTUYECKUMH TMpOoOIeMaMH YeIOBEYECTBA; OICHUBATh IOCIEACTBUS CBOEH AEATEIBHOCTU IO
OTHOILIEHHUIO K OKpPYKaIOIIel MPUPOTHON cpejie, COOCTBEHHOMY 3/I0pPOBBIO U 3/10pPOBBIO



OKpYXXAIOIIUX JIIOJIel; OOOCHOBBIBATb M COONIOJATh Mepbl NPOPHIAKTUKH HH(PEKIMOHHBIX
3a00JIeBaHMii, NpaBWiIa IMOBEIEHUS B Npupoae U obecrmeyeHus O€30MaCHOCTH COOCTBEHHOU
KHU3HEIEATSIPHOCTH B YPE3BBIUANHBIX CUTyallMsIX HPUPOIHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y OOYYAIOLIMXCSl MHTEJUIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEHW B Ipolecce
3HAaKOMCTBAa C BBIJAIOIIUMUCS OTKPBITHSIMA M COBPEMEHHBIMH HCCIICOBAHUSMHU B OHOJIOTHH,
pelaeMbpIMi €0 MPOOJeMaMH, METOMOJIOTHEH OHOJIOTMYECKOrO WCCIEeNOBAHMsS, IPOBEICHHS
OKCTIEPUMEHTAIBHBIX ~ WCCIEOBAHUMA, pemeHus OHOJOTMYECKMX  3a7ad, MOJICIUPOBAHHUS
OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTAaHUE y OOYYarOIIMXCS IIEHHOCTHOTO OTHOUICHHS K JKMBOW NPUPOJAE B LEIOM H K
OTIEeNBbHBIM €€ OOBEeKTaM ¥ SBICHHSM; (OPMHPOBAHHWE DKOJIOTHYECKOH, T'€HETHYECKOM
IPaMOTHOCTH, OOIIEH KyIbTyphl TOBEACHUS B MPHUPOJE; HHTETPAlUM E€CTECTBEHHO-HAYUHBIX
3HAHHI;

npuoOpeTeHne OO0yJarONUMUCS KOMIIETEHTHOCTH B PAIMOHAIBLHOM MPUPOAONOIH30BAHUT
(cobmroienne paBuIl MOBEJICHUS B IPUPOJIE, OXPaHbl BUJIOB, IKOCUCTEM, OMOC(hEphl), COXpAaHECHUH
COOCTBEHHOTO 3/0POBbSI U 3JIOPOBBSl OKpYXKAIOLIUX JtoAe (coOmrofeHus Mep NpoHIAKTUKH
3a0oneBanuii, oOecrieueHue OE30MaCHOCTH >KU3HENCSATENIbHOCTH B YpPE3BBIYANHHBIX CHUTYaIUAX
MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJH30BAHWS OWOJIOTHYECKUX 3HAHWHA M
YMEHHUU B TOBCETHEBHOM KU3HU;

CO3JaHME YCIOBUH I OCO3HAaHHOTO BbIOOpa OOyYarOMIMMHCS  MHAWBUIYaIbHOM
o0pa3oBaTeNIbHOM  TpPaeKTOpPUHM, CHOCOOCTBYIOUIEH — mocienyromemMy  npodeccunoHalbHOMY
CaMOOIIPE/ICNIEHUIO, B COOTBETCTBUM C MHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTAMH PErHOHA.

OO6mIee yncI0 9acoB, OTBEJCHHBIX HAa U3ydeHUE OMOJIOTHH Ha YTIITYOJICHHOM YPOBHE CPEIHETO
obrrero obpazoBanus, cocrapisier 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hepeno),B 11 kimacce
— 102 gaca (3 yaca B HenemiO).

OT60p OpraHM3aIMoOHHBIX (OPM, METOIOB U CPEJCTB 00y4YeHHS] OMOJIOTUU OCYIIECTBIISIETCS C
y4€TOM CHEeHU(PUKH €ro COJAEpKAHWUSA M HAIPaBICHHOCTH Ha MpPOAOJDKEHHE OHOJIOIMYECKOro
00pa30BaHus B OpraHU3aLUAX CPEIHEro Npo(PEeCCHOHAIBHOTO U BBICIIET0 00pa30BaHUsL.

OO0s3arenbHBIM yCIOBHEM IpH OOydyeHMHM OHOJIOTMM Ha YIUIyOJIEHHOM YpPOBHE SBISETCA
IIpOBeIeHUE 1a00PATOPHBIX U MpakTHUecKuX padoT. Taxke yyacTue 00ydaroUIuxcsi B BBINOJHEHUU
IIPOEKTHBIX U y4eOHO-UCCIIENOBATENbCKUX PA0OT, TeMaTHKa KOTOPBIX ONpEAEIsAeTCs yUUTeNeM Ha
OCHOBE UMEIOIINXCSA MaTepUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIXYCIOBHH.



COJEP/KAHUE OBYYEHUA
10 KJIACC

ConepkaHue TPOrpaMMbl, BBIJCIICHHOE  KYpCcu8om, HE BXOJUT B  MPOBEPKY
rocyaapcTBeHHo# utoroBoit arrectanuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHAs Hayka. KpaTkas MCTOpuUsi pa3BUTHs OWOJIOTHU.
buonornueckne Hayku W u3ydaemble UMHU MpoOsiembl. DyHIaMeHTalIbHBIC, MPUKIAJAHBIC U
MTOMCKOBBIC HAYYHBIE UCCIICIOBAHMS B OMOJIOTUH.

3HavyeHne OWONOTMH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Ouosorueil. 3HaueHne OUOJIOTMH B TPAKTUUYECKON AESITEIbHOCTH
YEJIOBEKa: MEJIUIIMHE, CEThbCKOM X035HCTBE, TPOMBIIIUICHHOCTH, OXpaHe TPUPOIHI.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. I1. [Tasnos, U. . Meunukos, H. . Bapuios, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3pb OMOJIOTUM C APYTUMH Haykammu», «CucTeMa OMOJIOTHYECKUX
HayK».

Tema 2. J)KuBble CHCTEMBI U HX H3YYEHHE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonornu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJOCTHOCTb, CIIOKHOCTh MW  YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPraHM3allks, CaMOBOCIPOMU3BEIEHUE,  Pa3IpaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd JKUBBIX CHCTEM: MOJICKYJSAPHBIA, KJIE€TOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKUI ),
o6uoctepusiit. [Iponeccsl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU KHBOTO.
XKuznp kak popma cymiecTBoBaHusl MaTepun. Hayku, n3ydaromue >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLUN.

N3yuenue xuBbIX cucteM. MeTtoasl Ouosnornueckoi Hayku. HaOmronenue, usmepeHue,
JKCIIEpUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTe O 3aBUCUMONM UM HE3aBUCUMOM
nepemeHHol. IlnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runote3. Hymepas
runore3a. [lonarue BeIOOpKHU U €€ gocToBepHOCTh. Pazdpoc B 6uosnorndeckux AaHHbiX. OneHka
JIOCTOBEPHOCTU TOJYYEHHBIX Pe3yibTaToB. [IpUunHbBl MCKaKEHUSI pE3yNbTaTOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuet u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HUY», «bBHOIOTHYECKUE CHCTEMBI»,
«CBOMCTBA )KUBOM MaTEepUN», «YPOBHU OpraHU3ALMK KUBOU IPUPOIbD, «CTpoeHUE KUBOTHOM
KIJIETKN», « TKaHU 5KMBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOT0 Opranusmay, «buoreoneHosy,
«buocdepa», «MeToabl U3ydSHHS KUBON IPUPOIBI».

O6opynoBanue: 1a60paTopHOE 000PYIOBAHUE /7S POBEACHUS HAOMIOCHUM, U3MEPEHHUIA,
SKCIIEPUMEHTOB.

IIpakTuueckas padora «licnonb3oBaHKEe pPAa3TUYHBIX METOJOB NPU H3YUYEHUU KUBBIX
CUCTEM.



Tema 3. buoJjiorus KJIerku

Knerka — cTpykTypHO-QyHKIMOHANbHAS €AMHULA KUBOTO. IcTOpHs OTKpBITUS KiIeTKH. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIsann, M. Illneiinen, P. BupxoB). OcHOBHBIE MONOXKEHNS
COBPEMCHHOM KJICTOYHOU TCOPHUU.

MeTopl MOJIEKYJIIPHOM M KJIETOYHOM OHOJIOTMH: MHUKPOCKOIUS, XpomaTtorpadus,
anekTpodope3, METOJl MEUEHBIX aroMoB, auddepeHIuanbHoe IeHTPU(YTrUpPOBAHHUE,
KYJIbTUBUPOBAaHUE KIIETOK. /3yuenue ukcuposannvlx Kiemox. DNEKTPOHHAasT MUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvroe (npusicuzneHnoe) uzyienue Kiemox.

JdeMoHcTpauuu

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

Tabmuis! 1 cxeMbl: «CBETOBON MUKPOCKOI», « DJIEKTPOHHBIM MUKpOCKOM», «McTopus
Pa3BUTHUS METOI0B MUKPOCKOITHI.

O6GopynoBaHue: CBETOBOM MHUKPOCKOT, MHKPOTIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTEepHATBHBIX KIETOK.

IIpakTnueckas padora «3ydeHre MeTO10B KJIETOUHON OnoJsioruu (xpomarorpadusi,
anektpodopes, nuddepennuanpHoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMu4ecKkasi OpraHu3alus KJIETKH

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOdIEeMEHThI. Bosia u €€ posb

KaK pAacTBOpPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAHMM KIJIETKH, TEILIOPETYIISALUN.
MunepanbHbIe BELIeCTBa KIETKH, UX OHoJiornyeckasi pojib. Posib KATHOHOB ¥ @aHUOHOB B KJIETKE.
Opraanueckue BemecTBa KIETKU. bronorndyeckue noanMepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTYyphl OekoBOW MoJieKyibl. [lepBuuHas cTpykTypa Oeika, nenTuaHas
cBs3b. BropuyHas, TpeTudHasi, ueTBepTUYHas CTPYKTYphI. JleHaTyparus. CBolicTBa OETKOB.
Knaccudukanus 6enxoB. buonornyeckue Gpynkunn 6eiakoB. Ilpuonol.

YrieBoapl. MoHOCaxXapuapl, AMCaxXapuabl, OJUTOCAXapUIbl B rosrcaxapuapl. OOmuii mian
CTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBa yriieBo10B. buonornueckre QpyHKIUU yrieBoI0B.

Jlunae!. IM'aapodunsHO-THIPOPOOHEIE CBOICTBA. Knaccudukanus JIMIIUIOB.
Tpurmuuepuasl, pochomunuabl, BOCkU, crepouibl. buonornueckue ¢pyHkuuu aunuaos. Oomue
CBOMCTBa OHOJIOTUYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K CaMO3aMbIKaHHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HykinenHOBBIX KHUCIOT. HykieoTumsbl.
[Mpunnun komrmiementapHoct. IIpaBuno Yapradda. Crpykrypa JHK — nBoitnas crimpaib.
Mectonaxoxaenue u ouonornueckue ¢pyukuuu JJHK. Bunst PHK. ®@ynkiun PHK B knetke.

Crpoenue monekyinbl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakiun  AT®. BoccraHOBJIEHHbIE MEPEHOCUYHMKH, WX (QYHKUUM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouoiiorusi: Omoxumudeckue U OMO(PU3UUECKHE HCCIEIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJNEKyl. Mooderuposanue cmpykmypbvi u  @QYHKYU
buomonexyn u ux komniexcos. Komnvromepuwiii ousaiin u opeanuyeckuti CuHme3 6UOMONEKY U UX
HEenpupooHvIX AHAI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Tlonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnpenenenre XMMHUYECKUX DJIIEMEHTOB B HEXKHUBOM MOPUPOAEY,
«Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOICH.



Tabmuuer u cxemsl: «lleproguueckass Tabnuia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBl BOJIbI», «BemiectBa B cocTaBe opraHu3mMoBy», «CTpOEHHE MOJIEKYIBI OenKa,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN YyrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykiiennoBble KUCIOTB), «CTpoeHne MoseKyasl AT®».

O6opynoBaHue: XMMUYECKas [TOCYAa U 000pyI0OBaHUE.

JladopaTopHas padora «OOHapyKeHHE OCIKOB € MOMOIIBI0 KAU€CTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBaHue HYKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KJIETKH

Tunel KIeTok: 3ykapuoTHyeckas U mpokapuoTuueckas. CTpyKTypHO-(QPYHKIHOHAJIbHbBIE
00pazoBaHUs KIETKH.

Crpoenue mnpokapuoTuueckoil kietku. Kiierounas creHka Oaktepuii U apxeil.
Oco0eHHOCTH CTpPOEHUsl reTepoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK. MecTto u
POJIb MPOKAPUOT B OUOIIEHO3AX.

Crpoenre n QpyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KkieTku. Ilna3marnueckas MmemOpaHa
(mna3manemma). CrpykTypa miaazMaTudeckol MeMOpaHbl. TpaHCIOPT BEIIECTB Yepes
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nuddysusa, obneru€nnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (haromuTos3. Dk30muTo3. Kierounas creHka.
CrpykTypa ¥ QyHKIMHU KJIETOYHOM CTEHKH pacTeHUM, TpruOOB.

Hurommazma. I[luto3omb. Ilutockener. JIBmkeHue uMTOmIazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomIasMarndeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, X CTpoeHue M ¢yHKUMH. B3auMocBs3b OAHOMEMOpPAHHBIX OpPraHOMIOB KIETKH.
CtpoeHue rpaHyasIpHOTO peTukynyMa. Mexanusm uanpasnenus oeakos ¢ OIIIC. Cunte3
pactBopuMbIX  OenkoB. CHHTE3  KICTOYHBIX  MeMOpaH. [maakuii  (arpaHyJaspHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas GyHKius ammapara ['onsmku. Moougurkayus
benxoe 6 annapame I onvoocu. Copmuposka benxos 6 annapame I 01v0xcu. TpancropT BENIECTB
B KJeTke. Bakyosnu pactutenbHbIX KiaeTokK. Kinetounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWAbI KIETKUA: MHUTOXOHIpPUHU, IUIACTUIbL. [Ipoucxoodicoenue
mumoxonopuii u naacmuo. Cumbdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpHM U 1wiactui. llepBuyHble, BTOpPUYHBIE U CIOXKHBIE IUIACTHIbBI
(OTOCHHTE3UPYIOUINX JIYKApUOT. XJIOPOILIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIMX
pacTeHu.

HemeMmOpannbie opraHouasl kiaeTku CTpoeHHE W QYHKIUU HEMEMOpPAHHBIX OPraHOHIOB
KieTku. Pubocombl.  [lpomesxcymounvie  puramenmoi. MuxkpodunameHTsl. AKmuHosvle
Muxkpoguramenmol. MBbIIICUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUUEUHbIX KIeMmoK.
MuxkporpyOouku. Knerounsnii wnentp. CTpoeHHe U ABUKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKPODUIAMEHMAMU U
muxpompybouxamu. MomopHvle benxu.

SAnpo. Obonouka sapa, XPOMATHH, KapUOIUIa3Ma, SIPHIINIKU, UX CTPOCHHE U (PYHKIUH.
SnepHblii 6enkoBbIi MaTpuKc. IIpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u cemepoxpomamut. beaku XpoMaTuHa — TUCTOHBI. J{uHamuxa s0epHou
0601104KU 8 Mumo3se. H0epHwvili mpaHcnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuupr u cxembl: «CTpoeHHE SYKAPHOTUYECKOH KIeTKH», «CTpoeHHe >KUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKU.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIIpenapaThl pPACTUTENBHBIX, YKUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepuanbHbIX KIETOK.

JlabopaTopHas padora «/3yueHne CTpOCHHS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnueckas padora «l3yueHue cBOMCTB KJIETOUHOI MEMOpPaHbI».

JlabopaTopHasi padora «lccienoBanue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKax».

IIpakTnueckas padora «/3yueHue 1BUKEHUS [IUTOIIA3Mbl B PACTUTENIBHBIX KIETKaX.

Tema 6. OOMeH BelecTB U NMpeBpallieHHe IHEPTHH B KJIeTKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElIecTB:
aBTOTPO(HBIN U reTepOoTPOPHBIN. YUacTHe KHUCI0pOaa B OOMEHHBIX Mpolieccax. JHEPreTHUECcKoe
obecnieueHue KieTku: npeppaiienne AT® B 0OMeHHBIX nporeccax. @epMeHTaTUBHBIN XapakTep
peakiuii KIeToYHoro Meradosm3ma. GepMeHThI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHS.
Kodepmentsl. OTimuns GepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. beraku-akTuBaTophl U
OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX pPEAKIHM OT pa3IudHbIX
(hakTopoB.

[lepBUUHBIN CHMHTE3 OpPraHMYECKUX BellecTB B KieTke. DotocuHTe3. AHoxcueenuvii u
oxcuzenHvlll pomocunmesz 'y obaxkmeputi. Ceemocobupaiowjue nueMeHmsl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce gorocuHte3a. CBeToBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. 1IpoaykTUBHOCTh (HOTOCHHTE3A.
Brustaue pa3znuaHbix (pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPUDULIUPYIOIIHE
OakTepuu, jxene300akTepun, cepoOaKkTeprun, BOJOPOIHBIC OaKTEpHH. 3HAUYEHNE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buapl Opokenus. [IpoaykTbl OpoKeHHUS U UX UCIOJIB30BAHUE
Yel0OBEKOM. AHa’3poOHbIE MHKPOOPraHU3MBbl KaK OOBEKThl OMOTEXHOJIOTMH M BO30YIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTanbl SHEpreTuueckoro oobmeHa. [loAroroBUTENbHBIN ATarl.
I'mukonan3 — 6ecKUCIOPOAHOE PACIICTIICHUE TIIFOKO3BI.

buonoruueckoe okuciaeHHe, WM KJIETOYHOE JbIXaHWe. PO MUTOXOHIpHI B mpolieccax
ouonorundeckoro okucineHus. lluknnueckue peaxnuu. OxuciautensHoe GdochopunupoBaHue.
Ouepeus membpannoco epaouenma npomonos. Cummes AT®@: paboma npomonnou ATD-
cunmasel.  [lpeumyiiectBa a’poOHOro myTd oOMeHa BEIIeCTB IMepel  aHadpPOOHBIM.
D¢} dekTUBHOCTH 3HEPTeTUYECKOT0 0OMEHA.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «DoTocuHTE3», «IHEpreTuueckuii obMen», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XeMOCHUHTERY.

ObopynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHHE Il IPUTOTOBIIEHUS TIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENIAPaTOB.

JlaGopaTopHas padora «/13yyeHne KaTaIuTHUECKON aKTUBHOCTH (DEpMEHTOB (Ha IpuMepe
aMuJIa3bl WIKM KaTanaas3bl)y.



JlaGopaTtopnass padora «M3ydyeHue (epMEHTATHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCUHTE3A M XEMOCHHTE3a).

JladopaTopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Hacnencreennas nngopmManms v peajusanus eé B KieTKe

Peaknun matpuunoro cuHTe3a. [IpUHIMI KOMIJIEMEHTAPHOCTU B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanuszamus HaciencTBeHHOW uWHGopManuu. ['€HEeTHYeCKUH KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuate3 PHK. IIpuHOmne! TpanCKpunuuu: KOMIUIEMEHTAPHOCT,
aHTUIApAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnoptHeix PHK B OmnocuuTese Oenka. YcnoBus
o6uocunTesa 6enka. Koauposanue amuHokucioT. Poiabs pubocom B Ouocunrese 6emnka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
9yKapHoOT. Perynsuuns akTMBHOCTU TeHOB y nnpokapuoT. 'unoresa onepona (®. XKakoo, K. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Poav xpomamuma 6 pecynsayuu
pabomuwl 2enog. Perynsiys 0OMEHHBIX MpolieccoB B KieTke. Kierounslii romeocras.

Bupycer — HekneTounbie GOpMBI )KU3HU U OONHUTaTHBIE Mapa3uTbl. CTpoeHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzmnewnwviti yuxn JHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammnas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHble 3a001eBaHus 4eNoBeKa, )KUBOTHBIX, pacrenuil. CIT1J], COVID-19, conmansubie
U MEIUIMHCKHUE MPOOIEeMBbI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypHolx
buonocuyeckux oannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie yHxkyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Kosbrios, 1. M. IBaHOBCKMIA.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit koa», «Bupyce»,
«baxTepuodarm.

IpakTuyeckas padora «Co31aHue MOJIETIA BUPYCay.

Tema 8. 2Ku3HeHHBbIH IMKJI KIeTKH

Knerounsrii 1muki, ero mepwonasl u perymsnusa. Matepdaza u muto3. OcobeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuro. IlpecunreTnueckuit
(MOCTMUTOTUYECKHIT), CHHTETUYECKHH M MOCTCUHTETHUYECKUN (MIPEMUTOTHYECKUIi) TMEePHOIbI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK —  pemnukanus. Ilpunnunsr  perummkamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AaHTHUIAPAIJICIBHOCTh. MeXaHu3M
peruukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u Tenomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHM. JUMIOWIHBIN U TariouIHBIA HAOOPBI XPOMOCOM. ['OMOJIOTHYHEIE
XpoMocoMBl. [10J10BbIE XpPOMOCOMBI.

Henenne kinetkn — MuTOo3. CTaguym MHUTO3a WM MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
murosa. KaprokuHes u nuutokunes. buonornueckoe 3HadeHuE MUTO3A.

Perymsimust MuToTHMYecKoro mukia kietku. [Iporpammupyemas kineTtouHas rubenp —
aromnTos.



Knerounoe sapo, XpoMocoMBI, (PyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemxay — buournpopmamuueckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpauuu

Tabmuier 1 cxembl: «KH3HEHHBIH UK KICTKW», «MuT03», «CTPOCHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KIETKax KOpEeLIKa
JTyKa».

JlabopaTopHas padora «/3yyeHrne XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAX KOHYMKAa KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpETIapaTax)y.

Tema 9. CTtpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3moB.  OJHOKJIETOYHBIEC,  KOJIOHHAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OTHOKJIETOUHbIE BOJIOPOCIH, Apyrue npotuctsl. KosoHnanbHbie
OpraHU3MBI.

B3anMocBs3b 9acTeil MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHu, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHel: oOpa3oBarenbHasi, I[OKPOBHas,
MIPOBOJIAIIAsl, OCHOBHAsI, MexaHnueckasd. OCOOEHHOCTH CTpOeHHs, PYHKUUNA U pacHOJIOKEHUs
TKaHEW B OpraHax pacTEHHII.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SMUTEINAIIbHASL, COETUHUTEIIbHAS,
MbITeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (DYHKIIMA M PACIOJIOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbI€ U T€HEPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yenoBeka. OyHKIIMM OpraHOB U CUCTEM OPIraHOB.

Omnopa Tena oprann3mMoB. Kapkac pactenuil. CKeneTbl 0 JHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. HapykHbIii 1 BHyTpeHHUH cKeneT. CTpOCHHE U TUIIbI COSTMHEHUST KOCTE.

JIBukeHne OpraHu3moB. JIBKEHHE OJHOKJIETOYHBIX OpPraHu3MoOB: aMEOOMIIHOE,
KTYTUKOBO€, PpECHHUYHOE. JI[BM)KEHME MHOTOKJIETOYHBIX PpAaCTEHHWW: TPONM3Mbl U HACTHUU.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U UeJIoBeKa: MblleuHas cuctema. Peduekc. CkenerHeie
MBIl U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BOAbI, YTJIEKUCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussmMu. llutanue XUBOTHBIX. BHYTpHUNOJOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOIO TpakTa. [IumeBapurenbHbie
xenesbl. [IumeBapurenpHas cucreMa 4eaoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue >kuBoTHbIX. Juddy3us razos uepes
nmoBepxHOCTh KieTku. KoxHoe npixanue. [[pixatenpHas moBepXxHOCTh. JKabepHoe M NEroyHoe
IpIXaHue. JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLHUOHHOE YCIOXKHEHUE
CTPOEHMS JIETKUX T03BOHOYHBIX JUBOTHBIX. JlpIXarenpHas cHUCTeMa 4YeloBeKa. MeXaHu3m
BEHTUJISIUH JIETKUX Y NTHI] U MIIEKOTIUTAIONUX. Perynsanus neixanus. J{prxatenbHble 00BEMBL

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEIIECTB Yy )KMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
KHUBOTHBIX U yesioBeka. Cep/le, KpOBEHOCHBIE COCY/bl U KpoBb. Kpyru kpoBooOpalieHusl.



OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHHUS KPOBEHOCHOH CHCTEMBbl IO3BOHOYHBIX YKUBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opraHu3moB. BeiaeneHue y pacTteHuid. BblieneHue 'y  JKHBOTHBIX.
CoxparutenbHble Bakyoiau. Opransl BelaeneHus. OuiabTpanus, cekpenus 1 00paTHOE BCaChIBaHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeNeHHA. CBs3b TOJIOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTEIIBHON CcHCTeMaMU. BpljieneHne y IM03BOHOYHBIX KHMBOTHBIX M 4ejoBeka. [louxwu.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa30oBaHME MOYH y YEIIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOUHBIX OpraHu3MoB. Criopbl OaKTepHil ¥ HUCTBI
MpocTEeHIMX. 3aliMTa y MHOTOKJIETOYHbIX pacreHui. Kyrukyna. CpenctBa maccUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHUUIBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX IPOU3BOIHBIE. 3alIUTa OPraHu3Ma
or Oone3Hedl. MMMmyHHast cucrema uenoBeka. KIeTOYHBIH M T'yMOpajdbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbIN  crneurduyeckuii UMMYHUTET. Teopus  KIOHAJIbHO-
cenektuBHOro ummyHnuteta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxkxumocTs W perynsuus y OpraHu3MoB. Pa3zapakuMocTh y OJHOKIETOUYHBIX
opranu3moB. Takcucel. PazapaxxumocTe n perynsuus y pacTeHuil. PocToBble BemiecTBa M HX
3HauYEHUE.

HepBHas cuctema u peduiekTopHasi perynsuusi y >KMBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTaemsl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexropHas ayra. besycinoBHbie u
YCIIOBHBIEC pedIIeKCHI.

'ymMopanbHas perymsiuuss W SHOOKPUHHAS CHCTEMa JKMBOTHBIX M 4esoBeka. JKenessl
SHIOKPUHHOM CHCTEMBI M WX TOpMOHBI. JleiicTBUe TOpMOHOB. B3auMOCBA3b HEPBHON U
SHIOKPUHHOM cucteM. [ mnmoranamo-rumnoduszapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuipl 1 cxeMbl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOYHBIE BOJOPOCIINY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB
MM0O3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKoMbIX», «TKaHM pacTeHU»,
«KopneBbie cucrembr», «Ctpoenue crelms», «CTpoeHHe JIUCTOBOW IUIACTUHKHY», «TKaHU
KUBOTHBIX», «Ckener uenoBeka», «llumieBaputenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MpllleyHas cucTteMay,
«BplenurenpHas cucrema», «HIOKpPUHHAs cucteMay, «CTpoeHue Mblmb», «MMMmyHHUTETY,
«KumeunonosnoctHele», «Cxema nNUTaHUsl pacTeHUid», «KpoBeHOCHbIE cHUCTEMBbI TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHUue IiaHapun», «BHyTpeHHee CTpOeHHE IO0KIEBOTO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIKamuxcsa», «HepBHas cucrema nruny, «HepBHas cucremMa MIIEKOIUTAIOLIUX,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpPOIpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, paKOBUHBI MOJIJIIOCKOB, KOJUIEKLIINNA HACEKOMBIX, UIJIOKOXKHX, KUBBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, repOapun pacTeHUIl pa3HbIX OT/ENOB, BIaKHBIE MperapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET UEJIOBEKa,
o0opyaoBaHMe A IEMOHCTPAIIMM TOYBEHHOTO M BO3IYLIHOTO MUTAHUS pAaCTEHUH, pacIienIeHus
Kpaxmasia u OelKOB HoJ AeHcTBUEM (epMEHTOB, 000PYAOBAaHUE ISl IEMOHCTPALMU OTIBITOB T10



W3MEPEHUIO JKM3HEHHOW EMKOCTHM JIETKMX, MEXAHU3Ma JIbIXaTEJIbHbIX ABUKECHUH, MOJIEIU
rOJIOBHOT'O MO3Ta pa3jIMyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHUN».

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIXY.

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasmMHo:KeHHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Bujibl
0ecroyIoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYISLUS, (parMEeHTAIHs, KIOHHPOBAHHE.

[lonoBoe pasmuoxenue. IlonoBbie kieTku, wim ramersl. Meio3. Craauun Meho3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI Mel03a U IIOJIOBOTO
npouecca. Menos 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpieBoe pazutue. ['amerorenes y ;kuBoTHbIX. [los0BbIe )ene3sl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KIeToK. Crnepmarorenes u oorenes. CTpoeHHE MOJOBBIX KIETOK.

Omo1I0TBOPEHNE U AMOPUOHATBHOE pa3BUTHE XKUBOTHBIX. CrOCOOBI OTUIOOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTUsl — HayKa O pa3BUTUU
opranu3MoB. Mopghozenesz — oona uz enasuvix npobaem smopuonocuu. Konyenyus mopghozernos u
Mmooenu mopgoeenesa. Ctaguu 3MOpHOTreHe3a )KUBOTHBIX (Ha mpumepe JArymku). JpoOnenue.
Tunsl apoGnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTU NPOOJIEHUST MJIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TacTPyJIsLus).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIEBBIX JHUCTKOB. B3aumHoe BiMsHHE yacTeil
pa3BUBAIOIIErocs 3apoplia (3MOpHOHaANIbHAS MHAYKIMS). 3aKiIajKa IJIaHa CTPOCHUSI )KUBOTHOTO
KaK pe3ysibTaT UepapXuyecKuxX B3aUMOJIeHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3auuHbIX (PaKTOPOB OKPYKAIOLIEH Cpeibl.

Poct u paszButne xuBOoTHBIX. I[locTaomOpmoHanmbHBIM mepuon. [Ipsmoe u HempsiMoe
pazButue. PaszButue ¢ Meramop}o3oM y OECHO3BOHOYHBIX W TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3Hau€HHE MPSIMOTO M HENPSMOIO PA3BUTHS, UX PACHPOCTPAHEHHE B IPHUPOJE.
Tunel pocta XUBOTHBIX. DaKTOpPbBl pEryisiiuM pOCTa JKMUBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTUS Y JKUBOTHBIX U yesoBeka. [leproibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOIMYECKUE MTPOLECCHI.

Pa3zmHuoxkenue u pazputue pacteHuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pa3oBaHue crop B Impoliiecce Metiosa. ['ameTorenes y pacreruii. O1io10TBOPEHHE U
pa3BUTUE pACTUTEIBHBIX OPraHu3MoB. [[BOIIHOE OIUIOJAOTBOPEHUE Yy IIBETKOBBIX PACTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisiiiud OHTOTe€HEe3a Y pACTEHUM U )KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. HaBamwmn, X. llneman.

Tabnuipl u cxembl: «BereratuBHoe pazMHOKeHUE», « TUIBI 0ECroIOT0 pPa3MHOXKECHHUSD,
«Pa3MHOXX€HHE XJIAaMUAOMOHAJbI», «Pa3MHOXeHHe »HBIIIeHb», «Pa3MHOXEHUE THUAPBD,
«Meiio3», «XpomocoMmbl», «I'amerorenes», «CTpoeHue SHIEKIETKM M CIEPMAaTO30MIa,
«OCHOBHBIE CTaIM1 OHTOreHe3ay, «IIpsamoe n HenpsAMoe pa3BuTHe», «Pa3BUTHE MalICKOTO XKyKay,
«Pa3Butne capaHun», «Pa3BuTue mATyIIKN», «JIBOHHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHuii», «CTpoeHHE CeMSIH OJHOJOJBHBIX M JBYAOJBHBIX pacTEHUN», «KU3HEHHBIA LMK
MOPCKOM KanycThl», <« KM3HEHHBIN HUKI MXay, «KM3HEHHBIN UK NaOPOTHUKAY, « KHU3HEHHBII
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOM MUKPOCKOII, MHKPOTIPENapaThl SHIEKIETOK U CIIEPMAaTO30H/IOB,
MoJienb «L{uKT pa3BUTHS JIATYIIKI.

JladopaTtopHass pabora «/3ydyeHue CTpOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

IIpakTHyeckasi padora «BrisgBieHNE TPU3HAKOB CXO/ICTBA 3aPO/IBIIICH TO3BOHOUYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wcropus craHoBiIeHMs U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Posib oTeuecTBEHHBIX YU€HbIX B pazBuTuu renetuku. Padotsr H. K. Konbuosa, H. 1.
BasuioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumogeena-
Pecosckoro.

OcCHOBHbIE TEHETUYECKUE TOHATUS U CUMBOJIBI. | OMOJIOTHUHBIE XPOMOCOMBI, aJlICIIbHBIC
TeHBbI, AJbTePHATHUBHBIC TPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM TPU3HAK, TOMO3UTOTA,
TeTepO3UroTa, 4YucTas JUHHS, TUOpuabl, reHotur, (GeHoTur. OCHOBHBIE METOAbl TEHETHUKHU:
rUOPUA0TIOT MUECKUM, TUTOJIOTHYECKHM, MOJIEKYISIPHO-T€HETUYECKUI.

JdeMoHcTpauuu

[Toptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. Y. Basunos, A. H.
benozepckuii, I'. 1. Kapneuenxko, 0. A. ®ununaenko, H. B. Tumodees-PecoBckuii.

Tabmuibl U cxembl: «MeTOIbI TEHETHKNY», «CXEeMBI CKPEIITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHICCKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemrBanue. [lepBbiii 3akoH MeHiemns — 3aKkoH eTnHOo00pa3usi THOPUIOB
nepBoro nokoJieHus. [IpaBuno nomunupoBanus. Bropoit 3akoH MeHnaenst — 3aKOH paculejeHUs
npu3HakoB. lluTosornyeckue OCHOBBI MOHOTHMOPHAHOTO CKpeniuBaHus. ['Hmore3a YHCTOTHI
ramer.

AHanmuzupyromiee  ckpempBaHue.  [IpoMeXyTOuHBId ~ XapakTep  HACJIEIOBaHUS.
Pacuiennenne npu3HakoB Npy HENOJHOM JTOMUHUPOBAHUU.

JlurnOpugHoe ckpemuBaHue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHUS MPU3HAKOB. L{uToNornyeckne 0OCHOBBI TUTUOPUTHOTO CKPEIIUBAHUS.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
I€HOB, HAPYILIEHHUE CLETUICHUS MEX1y F€HaMU. XPOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHU3M ONPEIECICHHUS Moja. AyTOCOMBI U TOJOBbIE
XpoMocoMBbl. ['OoMOrameTHbli M TeTeporaMeTHbId MoJ. ['eHeThdeckas CTPYKTypa IMOJIOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CUEIJIEHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. llneloTpornus — MHOXKECTBEHHOE JEHCTBHUE TIEHA.
MHoxecTBeHHbIN ajienu3M. B3aumoneicTBue HeauleabHbIX TeHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTyeckuil KOHTPOJIb pa3BUTHSl PACTEHMM, JKMBOTHBIX M 4YEJOBEKa, a TaKxke
(U3HOJIOTUYECKHX MPOIIECCOB, TOBEICHUS M KOTHUTUBHBIX (DYHKIUH. [ 'eHeTHYecKkre MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» U «XO3UH — MUKPOOHOM).
I'eneTnyeckue acmekThl KOHTPOJSI U MU3MEHEHHUs HACIEACTBEHHON MH(OpMAalNUU B MOKOJIECHUSX
KJIETOK 1 OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBbiii U BTOpoil 3akoHbl Mennenss», «Tperuil 3akoH Menaens»,
«AHanuzupyrollee ckpenuBanue», «Henonnoe nomuHupoBanue», «CLenIeHHOE Hacae10BaHue
MIPU3HAKOB Y Ip0o30Q by, «I'eHeTuka moiay, «Kapuotum yenosekay, «Kapuotun 1po3ohuis»,
«Kapuotun nrutsn», «MHOKECTBEHHBIN aJlIeIn3M», «B3auMoiericTBue reHOBY.

O6opynoBaHue: MOJENb IS IEMOHCTPAIlMA 3aKOHOB €IMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PAaCIICIUICHHs] INPU3HAKOB, MOJEIb JUI1 JEMOHCTPAllMA 3aKOHA HE3aBUCUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJENb I IEMOHCTPALMHU CLETUIEHHOTO HACJIEIOBAaHUs IIPU3HAKOB,
CBETOBOW MHUKPOCKOTI, MUKpoTpenapat: «Jpo3odumay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTMOPUAHOTIO CKPELIMBAHUA Y
TPO30(HITBI».

IpakTuyeckass padora «/3yyeHue pe3yabTaTOB JTUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBI».

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl Mnpu QopMHpoBaHUM (peHoTuna. M3mMeH4YHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKW. Buapl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaundukanroHHas U3MEHYUBOCTh. Ponb cpenbl B GOpMHUpOBAHUN MOIUPUKAITUMOHHOM
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHslii psa v BapuainuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(MDUKAITMOHHONW H3MEHIHMBOCTH.

l'eHoTunuueckas wW3MeHUYMBOCTh. (CBOWMCTBA TE€HOTHIUYECKOW W3MEHYMBOCTH. Busl
T€HOTHITUYECKON H3MEHYNBOCTH: KOMOMHATHBHASI, MyTaIl[MOHHASI.

KomOunatuBHAsT M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. PO KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUM T€HETUUYECKOTO pa3HOoOpa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass M3MEHYMBOCTb. Buapl Myranmii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W UWHAYUMPOBAaHHbIE MYyTallUMU. flnepHble W LUTOIIA3MaTHYECKUE MYyTalUu.
ComaTuueckue W MoJioBble MyTauuu. [IpUdvHBI BO3ZHMKHOBEHHS MyTalMid. MyTareHbl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALlMOHHOTO IpOIecca. 3aKOH T'OMOJIOTMYECKUX
psanoB B HacieactBeHHoW wu3MeHunBoctd (H.M. BaBwiioB). BHesnmepHas W3MEHYHMBOCTh H
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (PAKMOPOo8 8 HACIeO08aHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmumpr 1 cxeMbl: «Bunael u3MeHunBOCTHY, «Moau]UKaMOHHAS W3MEHUYHUBOCTHY,
«KoMOuHaTHBHAs U3MEHUUBOCTHY, «Meio3y, «OmnoaoTBopenuey, «I'enernueckue 3a001eBaHUs
YyenoBeKay, «Buapl MyTauuii».

O6opynoBaHue: >XUBble W TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUHBIMU BUAAMU U3MEHYMBOCTH.

JlabopaTopnass pabGora «lccnemoBaHue 3aKOHOMEPHOCTEW  MOAM(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psAJla U BApUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Mytanuu y 1po30Quiibl (Ha TOTOBBIX MHUKPOIpEnapaTax)y.

Tema 14. I'eneTuKa 4es0BeKka

Kapuotun denoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeTobl M3y4eHHUs TEHETUKH YENIOBEKa: TeHealorHuecKuid, OMM3HEOBBIN, IUTOTEHETUIECKHM,
MOMYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeThnYecKuil. CoBpeMEHHOE OIpeieNieHre



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4KcIie ¢ nomolubto [TL[P-
aHaynn3a. HacnencrBenHsle 3a00seBanys yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE 00JIE3HH YEJIOBEKA.
Bone3nn ¢ HacienCTBEHHOW MPeIpacnoiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETUKU B
NPEJOTBPAIICHNH M JICYCHUU TeHETUYECKUX 3a00JIeBaHMI dYeloBeKa. MeIMKO-TEeHETHYECKOe
KOHCybTHUpoBaHue. CTBONOBbIE KIETKU. [JoHSITHE «TeHeTHYeCKOro rpy3a». DTHYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JaCTH pEAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOphI MOBBIMICHHON YYBCTBHTEIBHOCTH YEIOBEKa K (DU3NUECKOMY H
XMMUYECKOMY 3arpsA3HCHUIO OKpYyXKawllen cpenpl. ['eHeTMdeckas npenpacroyiokKEHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuipr u cxemsl: «Kapuotun yenoBeka», «MeTonbl M3ydeHHs] TEHETUKHU YE€IOBEKay,
«['eneTnueckue 3a60I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAJIU3 POJIOCIOBHOM».

Tema 15. Cesiekiusi OpraHu3sMoB

JlomecTukanust U ceiekuus. 3apoXKIeHHE CeleKIuu U jnomectukanuu. Yuenue H. U.
BasuiioBa o LlenTpax npoucxoxaeHus 1 MHOrooopa3us KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JJaHUU COPTOB PACTEHUH U MOPOJ )KUBOTHBIX. COpPT, MOPOJIA, IITAMM. 3aKOH TOMOJIOTHYECKUX
panoB B HacienctBeHHoOW m3meHunBocth H. U. BaBuiioBa, ero 3HadeHue sl CEIEKIIMOHHOU
paboTEHL.

Mertoibl cenekIMoHHOM padoThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIA M MHAWBUYaTIbHBIM.
Dtanbl KOMOWHAIIMOHHOW ceneknuu. VcnbiTaHue MpOoW3BOAUTENCH TO MOTOMCTBY. OTOOp 11O
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHATTN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJeKIMOHHOW paboTel. PamuanwoHHBIN U
XUMHYECKUH MyTareHe3 Kak HWCTOYHUK MyTaluil y KyJIbTYpHBIX (OpM OpraHuszMos.
Hcnonp30Banre reHOMHOTO PEIaKTHPOBAHKS U METOJ0B pekoMOnHaHTHBIX JIHK mis monmydenns
HCXOJIHOTO MaTepuana i CEJIEKIHH.

[lonyuenune monurionnoB. BuyrpuBugoBas rubpuausanus. bnuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpellrBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnons3zoBanue rerepo3uca B cenekuuu. OtTnanéHHas ruOpuAM3aIMS.
[Ipeononienne Oecronns MEXBUIOBBIX TUOpUIOB. JIOCTHIKEHUS CeNEeKIMH pPACTeHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U U3Y4YEHHE I€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHMH M HUX JUKHUX
poauyelt i co3/IaHusl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykesanenko, b. JI.
Actaypos, H. bopnoyr, /I. K. benses.

TaGnuue! u cxembl: «LleHTPBI MPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHHI»,
«3aKOH TOMOJIOTMYECKHUX PSIOB B HACJIEICTBEHHONW W3MEHUMBOCTH», «MeETOAbl CEIEKLIUN»,
«Otnanénnas rubpuanzanusy, «MyTtareHes.

JlabopaTopHasi pabdora «lI3yueHue copToB KylIbTYpPHBIX PAaCTEHHI U MOPOJ JOMAIIHHUX
YKUBOTHBIX).



JlabopaTopHas padora «/3yueHrne METOJ0B CENEKIIMHU PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUID».

Ikekypeust «OCHOBHBIE METO/bI U JOCTHIKCHHSI CEJIKIIMU PacTeHHIl M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (DepMy, COPTOUCHBITATEIbHBIN yJacTOK, B TEIIMYHOE
XO035ICTBO, B J1a0OpaTOPHUIO arpOyYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0rUsl M CHHTEeTHYECKAs OHOIOTHS

OOBbeKTbl, HCNOIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHBIE WU TKAaHEBbIE KYIbTYPHI,
MUKpPOOPIraHHU3Mbl, HX XapakTepuCTHKa. TpaaulMOoHHas OWOTEXHOJIOTUS: XJeOoIeuyeHue,
MIOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpoOuosornyeckuii cuures. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoACcTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANPAaBICHHOTO  HM3MEHEHHS U
KOHCTPYHPOBAHHUS T€HOMOB C LI€JIbIO TIOJYYEHHs] OPraHU3MOB M UX KOMIIOHEHTOB, COJAEpKaIUX
HE BCTpevarourecs B Npupojie ONOCUHTETUYECKUE ITYTH.

Kiterounas unnxenepus. MeTonbl KylbTypbl KJIETOK M TKaHEW PACTEHMM M JKUBOTHBIX.
Kpuobanku. Comatuueckas rubpuausanuss U coMaTHueckuid smOpuorenes. Mcmonb3oBaHue
TatiOWJI0OB B CENEKLIMHM pacTeHuu. [lonyuenue MOHOKIOHANbHbIX anmumen. Hlcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOIOTBOPEHHUE.
PekoHcTpyKIus SHLEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/1 TpaHCIJIaHTALIUH sIJIEp KIIETOK.
Texunonocuu  0300po6neHUs,  KYIbMUBUPOBAHUL U  MUKDOKIOHANbHO20 — PAZMHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI ¥ T€HHAsl WHXKEHepus. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pekomOunantHeix JIHK. Cozdanue mpanceenuvix opeanuszmos. JIOCTHRKEHUS W TEPCIIEKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUH. OKOJOTHYECKHE W OTHYECKHE TMpOoOJeMbl TEHHOU
VHXEHEPUHU.

Menununckue ouotexnosyoruu. [loctrenomuas mudposas meaununa. [1IP-1uarnoctuka.
MeTaboJIOMHBIN aHAIN3, TCHOLICHTPUYECKUN aHATTN3 MMPOTEOMa YeI0BEKa JIsl OLICHKH COCTOSTHH S
€ro 3710poBhs. Vcrosip30BaHrEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-O0nonmkeHnepus
Ui pa3paboTKH (pyHIaMEHTANIbHBIX OCHOB MEIULIMHCKUX TEXHOJOTUH, CO3aHUsI KOMIUIEKCHBIX
TKaHeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTUHTA U cKad@oaauHra JUisl pereHus
3a/1a4 NEePCOHAIU3UPOBAHHON METULIMHBI.

Coznanue BEKTOPHBIX BaKIMH C IeJIbl0 oOecrieueHuss KOMOWHHUPOBAHHOM 3allUThl OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIep>KaluX BUPYCOB, BBI3BIBAIOIUX 0COO0 OMACHbBIE 3a00JI€BaHUS UEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcnonp3oBaHWEe  MHUKPOOPraHM3MOB B MPOMBINIJICHHOM
MPOU3BOJCTBEY, «KieTtouHas unxenepus», «I eHHas HHKEHEPUI».

JlabopaTopHasi pa6ora «/3ydyenne o0beKTOB OMOTEXHOIOTUMY.

IpakTuueckas padora «llonydeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeusi «bHOoTeXHONOTHS — BaKHEHIIIas IPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIIHOHHBIX MPEICTABIEHUI B O0HOJIOTHH
OpomononHas Teopus Y. Jlapuna. [Ipennoceuiky BO3HUKHOBEHHUS JapBUHU3MA. JKU3Hb
Y Hay4Has aesrtenbHocTh Y. /lapBuHa.



JBuxymue cuibl 3Bojrouuud BuIoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTb
pPa3MHOXXEHMsI OpPraHW3MOB, HACJEJICTBEHHAs HW3MEHUYUBOCTb, Oopbba 3a CyIECTBOBAHUE,
€CTECTBEHHBIH U NCKYCCTBEHHBII 0TOOD).

Odopmienue cuaTeTndeckoi Teopuu dBoonuu (CTI). HeltTpanpHas Te€opHsi SBOTIOIUH.
CoBpeMeHHasl BOJIIOIIMOHHAS OMOJIOTHs. 3HAYEHUE 3BOJIIOLMOHHON Teopuu B (HOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHcTpanuu

[Hoptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe, Y.
HapsuHn, C. C. YerBepukos, 1. U. llImansraysen, Ix. Xonzaeitn, . K. bemnses.

Tabmuuer n cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunauero)», «JlecTHua >KUBBIX
cymects (1o Jlamapky)», «MexaHu3m (GOpMUPOBAHHS MPUCTIOCOOTICHHUM Y paCTeHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapipyra myremectsust U. Japsunay, «Haxoaku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cylecTBOBaHuEY, «Ilopoel ronydeity, «MHoroodpasue KylnbTypHBIX GOpM
KarmycTel», «llopoJpl JTOMAamIHMX XUBOTHBIX», «Cxema oOpazoBaHHs HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHUS IBIKYIIMX CHUJ JBOJIONUN», «OCHOBHBIC IMOJOKEHUS
CUHTETUYECKOH TEOPHUHU IBOJIOLIUN.

Tema 2. Mukpo3BoJIIOINS U €€ Pe3yabTaThl

[Monynsiust kak sneMeHTapHas equHuIa 3BoJtoluu. COBpEeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYphI MOMysAuil. Mi3mMeHeHne reHopoH /1a oMU KaKk
JJIEMEHTAPHOE HBOJIFOIMOHHOE SBJIEHUE. 3aKOH reHeTrmyeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (BakTOphl (IBIDKYIIME CHJIBI) JBOJIONUW. MYyTallMOHHBIN MpoIlecC.
KomOunaruBHast n3aMmeHUnBOCTD. Jpelid reHoB — ciydaitHbie HEeHANpaBIeHHbIE H3MEHEHUS YacTOT
ajtenedt B nomynsanusax. IGdeKT ocHoBarenss. Ipgexm Oymoviiounoco copaviuuka. CHudiCeHue
2EHeMUYeCcKo20 pa3zHooopasus. npudunvl u cieocmesus. llpossnenue sgpghexkma opetigha ceros 6
oonbuwiux u manelx nonyiayuax. Murpanun. M3onauug nomymsiuuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs ), OMoJIOTHYECKas (PENpOyKTHUBHAS).

EctectBennsiii oTO0p — Hampaisitomuil (akrop sBodronuu. DOpMbI €CTECTBEHHOTO
oTOOpa: IBIKYIIHMKA, CTAOMJIM3UPYIOUIUN, pa3phIBarOIIMi (qu3pynTuBHBIN). [lomoBoit oTOOpP.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[IpucnocobaeHHOCT, OpPraHu3MOB Kak pe3yiabTaT MHUKPO3BOIIONUH. Bo3HHKHOBEHUE
MIPUCIIOCOONIEHUH Yy OpraHnn3MoB. ApoMopdo3sl 1 uanoagantauuu. [Ipumeps! npucnocoOneHuit y
Opranu3MoB: Mopdosiorndeckue, (QU3UOIOTHYECKHE, OHOXMMHYECKHE, MOBEJACHYECKUE.
OTHOCHUTENHHOCTH TPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpas3oBaHue Kak pe3yiabTaT MUKPOIBOIIOIUH.
W3onsuus — wimoueBoit ¢akrtop BumooOpazoBanusa. I[lytu u cmocoObl BHA0OOpa3oBaHMUS:
aiyonarpuiyeckoe (reorpaduyeckoe), CHUMIIATPUYECKOE (DKOJIOTHYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rudbpuansanus). JJIMTeIbHOCTh BOTIOMUOHHBIX TPOIIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OUOJIOIMUYECKOTO Pa3HOOOpasusl.

Ponp »BOMIOIMOHHOM OHOJIOTUM B  pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHHUs
O6ropazHooOpaszus. MUKPOIBOJIOLUS U KOJBOMIOLUS MApa3sUTOB U UX XO0351€B. MeXaHU3MBI
(hopMHUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. UetBepukos, O. Maiip.

Tabnuie! u cxembl: «MyTallnOHHAs H3MEHYUBOCTEY, «[lomynsaiinoHHas CTPYKTypa BUIaY,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinOepra», «JIBHKyIIHe CHJIBI  DBOJIOLUNY,



«OKOJOTHYECKasi M30JIMA TOMYISIIUA CeBaHCKOW Qopenmn», «leorpaduyeckas U30IALIUSL
JIMCTBEHHUIbI CUOMPCKOMN U JINCTBEHHUIBI JaypcKoi», «IlomynsuoHHbIE BOJIHBI YHMCIEHHOCTH
XAITHUKOB M XepTB», «Cxema JAeHCTBHS €CTECTBEHHOTO O0TOOpa», «Dopmbl OOppObI 32
CYLLIECTBOBAHUEY, «MHnycTpranbHbIi MEJIIaHU3M, «Kussie HCKOIIaeMBIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHbIX», «lIpenynpexnaronias OKpacka MKUBOTHBIXY,
«Pu3nonoruyeckue aaanranumy, «I[IpucnocodbieHHOCTs OPraHu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «Crpykrypa Buaa B npupojse», «CrnocoOsl
BujooOpasoBanus», «l'eorpaduueckoe  BHIO0OOpazoBaHMe TPEX BHUIOB  JIAHABIIICHY,
«DKOJIOTHUECKOE BUA000pazoBaHue BUAOB cuHHIY, «[lomummonasr pacrenmii», «KamycTHo-
peNeUYHBINA THOPUIY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Uydesia MTHUIl U 3Bepel C
MpUMepaMy pazIUYHbIX NPUCIOCOONIEHNH, Yydyerna NTUL U 3BEepeil pa3HbIX BHUAOB, repOapuu
pacTeHui OIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHas padora «BrisiBIeHIE U3MEHYMBOCTH Y 0COOEH 0THOTO BUIAY.

JladbopaTtopnas pabora «lIpucnocoGneHuss OpraHu3MOB ¥ HUX OTHOCHTEJIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUOB 110 MOP(OJIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBoJIIOIs U €€ pe3yabTaThl

Merto bl U3ydeHus Makpo3Bostonuu. [laneoHToornyeckue MeTo bl H3y4eHHs IBOJIIOLINH.
[lepexonHbie GopMBI U PUIIOTEHETUUECKHUE PSIbl OPraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus sBomonuu. CpaBHeHue Gaopsl U ayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue obaactu 3emian. BUasl-s3HIEMUKH U PETUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKAE METOAbl U3YyYEHHs HBOJIIOLUM.
I'eneTnyeckne MeXaHU3MBI JBOJIIOLMHM OHTOTEHE3a U IOSIBJICHUS JBOJIIOLIMOHHBIX HOBILECTB.
I'omonornyuHble U aHAJIOTUYHBIE OpraHbl. PynquMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIISPHO -
reHeTU4ecKue, OHOXMMHUYECKME UM  MaTeMaTUYeCKMe METOJbl  M3Y4EHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PUIOTE€HETUYECKUX JEPEBBEB.

XpPOMOCOMHBIE MYTALIUX U 3BOJIIOLUS TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TMpaBwiia) dBOJOUMH. [Ipunyun  cmenvl  QYHKYUL.
HeoOGpatumocTs 3Boonun. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB HBOJIIOLHH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkensb.

Tabnuupl n cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Creronedans», «PUHHMOGUTH, «CeMeHHbIE MaNopOoTHUKNWY, «buoreorpadguueckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukThl», «HavanpHble cTaauu 3MOPHUOHAIBHOTO
Pa3BUTHS IO3BOHOYHBIX )KMBOTHBIX», «I'OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTs»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YeloBeKa W LIMMIaH3e», «[J1aBHbIE HalpaBiICHUS
3BOJIIOLIUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIUH, TrepOaphH, MYISDKM HCKONAEMbIX OCTaTKOB OPIaHU3MOB,
MYJISKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAVUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BUTHE JKU3HE HA 3emiie

Hayunble TUMOTE3bl MPOUCXOKIEHUS >KU3HU Ha 3emsie. AOHOTE€He3 M TMaHCHEpMUs.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJIEHUHM >KM3HM (KpeaunoHHM3M). ['mmoreza MOCTOSTHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepxkeHue oneitaMu @. Penu, JI. Cnannannany, JI. ITacrepa.
ITpoucxosxaeHue Ku3HU U acTPOOUOIOTHSL.



OcHoBHBbI€ 3Tanbl HeOpraHu4eckoi 3Bomonuy. [InanerapHas (reosoruueckas) SBOJIOLMSL.
Xumudeckasi IBOJIIOLMSA. AOHMOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
Omnsit C. Mumnepa u I'. YOpu. O6pa3oBanue noammepoB u3 MoHomepoB. KoaniepaTHas runoresa
A. W. Onapuna, runoresa nepsuyHoro OynboHa Jx. XousijeilHa, reHeTuueckas rumnoresa [
Ménnepa. Pu6osumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue memopan
Y BOBHUKHOBEHUE IPOTOKJIETKH.

Uctopus 3emmum u Metonapl €€ wusydyeHus. lckomaemble OpraHUYECKHME OCTaTKU.
l'eoxponosoruss u e€ Meroapl. OrtHocuTenbHass U aOCONIOTHAsE ~ T'€OXPOHOJIOTHS.
['eoxpoHosoruyeckas 1mKana: 0Hbl, 3pbl, HEPUOIbI, FITOXH.

HavanpHble aTanel oprannueckoi 3Bostonuu. [losiBaeHne u 3BOIIOLUS HEPBBIX KIETOK.
Opomronuss MerabonuzMa. Bo3HukHOBeHHE mnepBbIX dSkocucTeM. COBpeMEHHblIE MHUKPOOHBIE
OMOMIEHKM KaK aHajor nepBblXx Ha 3emie cooOuiectB. CtpomaTtonutsl. IIpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTEHE3). DBONIOIMOHHOE MPOUCXO0XKJIEHUE BUPYCOB.
[IpoucxoxxneHrne MHOTOKJIETOYHBIX  OpraHM3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIONMM BBICHIUX pacTeHuid. OCHOBHbIE apoMOp¢o3bl pPACTEHUH.
Beixon pacrennii Ha cymy. [losiBlIeHMe ClIOpOBBIX paCTEHUH U 3aBOE€BaHWE UMU Cyliu. CeMeHHbIe
pactenus. [IporncxoxaeHre BETKOBBIX PACTEHHIA.

OcHOBHBIE ATamnbl 3BOJIONUU >KMBOTHOTO Mupa. OcCHOBHbIE apoMOpdO3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpAoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIIONNS MO3BOHOUHBIX. [IpoucxoxaeHue ampuOnii U penTuiIni.
[TpoucxoxaeHne MieKoNMUTaMKUX W nTHi. [IpuHnmum xiaodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU YKMBOTHBIMH CYIIIH.

Pa3Butue xxu3Hu Ha 3eMiie 10 3paM U MEepUoJiaM: apXel, MpOTepo30il, maaeo30M, ME3030H,
KaitHOo301. OO0Ias XxapakTepucTUKa KIMMaTa 1 Te€0JIoTHIecKuX mporeccoB. [losBnenne u paciser
XapaKTEepHBIX OPraHU3MOB. YTIJieoOpa3oBaHUE: €ro ycJIOBHUS U BJIHMSHHE Ha Ta3oBbIi COCTaB
aTMoc(hephl.

MaccoBble BBIMHPAHHSI — 3KOJOTUYECKHE KpU3UCHI mpouwioro. [IpuunHel u ciencTBus
MacCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJIOTHYECKUU KpH3ucC, ero ocobeHHoctu. IIpobiema
coxpaHeHus: 6MopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTemMa opraHudeckoro mupa. [IpuHIunsl kiaccudukanuy opraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIbI OPTAHU3MOB.

JdeMoHcTpanun

[Toptpersr: ®@. Penu, JI. Cnannannanwy, JI. [Tactep, M. . Meunukos, A. . Onapun, k.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penn», «Cxema omeita JI. Ilactepa mo mu3yueHuio
caMO03apoKJieHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHuyecKkon
3BOJIOLUNY, «I eoxpoHoJornueckas mkaia», «HadanbHble 3Tansl OPraHUYECKON SBOIOLUNY,
«Cxema 00pazoBaHus SyKapuoT MyTéM cCUMOUOTeHe3a», «CrucTema )KUBOU Mpupos», «CTpoeHHe
BUpYyca», «Apomopdo3sl pacteHuit», «PunnoduTe», «OAHOKIETOUYHBIE BOJOPOCIUY,
«MHorokneTounsle Bojaopociau», «Mxu», «llanopoTHukn», «l 0JI0CEMEHHbBIE pPACTEHUS,
«Oprasbl 1IBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHpPay, «Apomopdosbl
KUBOTHBIX», «lIpocrelimuey», «Kumeunononoctusie», «llnockue yepBu», «UineHHCTOHOTHEY,
«Pp10B», «3emHOBOIHBIE», «IIpecmbikaromuecsy, «l[Ituiey, «Miuekonuratonue», «Pa3Burue
JKA3HU B apXEHWCKOM 3pe», «Pa3BuTHE XKU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTHe KU3HU B



[1aJICO30MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030UCKOU 3pe», «PasBUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHasi CUCTEMa OPraHUUYECKOTO MUPay.

OGopynoBanue: repOapuy pacTeHH pPa3IMYHBIX OTICIOB, KOJIICKIIMU HACEKOMBIX,
BJIQKHBIE TMPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMH WIJIOKOXKUX, CKEJIEThI
[I0O3BOHOYHBIX JKMBOTHBIX, 4ydesla NTUL W 3Beped, KOJUIEKIHH OKaMEHEJIOCTEeH, MOJIE3HBIX
HCKOMAEeMBbIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JadoparopHas padora «MopaenupoBanue omnbeiToB Muiepa—tOpu no
M3YYEHHIO a0MOTeHHOTO CHHTE3a OPraHWYECKUX COCTMHEHH B IEPBUYHON aTMOChepey.

JladbopaTtopnas pabGora «/3ydueHwe U OmNHMCaHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHMSI PACTEHUI pPa3HBIX OTAEIOB.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKka — aHTPOINOreHe3

Pa3nens! 1 3agaun aHTpONOIOrul. MeTo 16l aHTPOTIOJIOT U H.

CraHOBJEHHE NIPEACTABICHUI O MPOUCXOXKACHUU dYelloBeKa. PenurnosHeie BO33pEHHUS.
CoBpeMeHHbIE HaydYHbIE TEOPHH.

CxonctBo  uenoBeka € KMBOTHbIMH. CHCTEMaTHYeCKOE IOJIOKEHHE 4YeJIOBeKa.
CBunerenbcTBa CXOACTBA 4YENOBEKAa C JKUBOTHBIMU:  CPaBHUTEIBHO-MOP(OJIOTUYECKHE,
aMOpHosoTUYecKrne, (HU3NO0JIOTO-OMOXUMHYECKHE, ToBeAeHYecKne. OTiuuns dYenoBeKa OT
KUBOTHBIX. [IpsIMOXOK/IEHHE W KOMIUIEKC CBSI3aHHBIX C HUM TMPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBmxymue cutbl ((pakTopbl) aHTPOIIOTeHE3a: OHOJIoTHYecKre, connaibabie. COOTHOIIIEHUE
OMOJIOTMYECKHX U COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIMM AaHTPOTIOTEeHE3a. PaHHUE YemoBekooOpa3Hbie 00€3bsSHBI (IPOKOHCYIIBI) U
paHHUE MOHTUIBl — OOIME MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH U JI0JeH. ABCTPaJONUTEKH —
JIBYHOTHE Tpeaku JiroAed. UernoBek yMmenblil, IepBbl€ M3rOTOBICHUS Opyaud Tpyna. YemoBek
MPSMOXOISAIITANA W TIEPBBIM BBIXOJ JIOJeH 3a mpeaenbl Adpuku. YenoBek reinenbO0eprckuii —
o0l mpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YeloBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOAHOTO KiumaTa. YenoBeK pa3yMHBII COBPEMEHHOIO THUIIA, IEHUCOBCKUI
YeJI0BEK, OCBOEHIE KOHTUHEHTOB 3a npejaenamu Adpuku. [lageoreneruka u najaeoreHOMHukKa.

DBOJIIOLUS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBbIH OTOOp B MOMYNALMSIX YeIOBEKa.
MyranuonHsiii npoiecc U noaumopdusm. [lomynsuronHsie BOJIHBL, Apeid TeHOB, MUTpaLUs U
«3(hdexT ocHOBaTEND» B MOMYIISIIIUIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacwl. [lonstue o pace. bonblime pacel: eBporeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHASA (PKBAaTOpUANIbHASI), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHus uYenoBeka 1o IutaHere. EauHcTBO yenoBeyeckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3ma. [IpucrnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKPYKArOIIEH
cpensl. BausHue reorpaduueckoit cpensl u apeiida reHoB Ha MOPQOJOTHI0 U (DU3HOIOTHIO
4eJI0BEKa.

MeXIUCIUIUTMHAPHBIE METOIbl B (u3UUeckol (OMOJIOTHYECKOil) aHTPOMOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOMOJIOTUS W MAJICOAHTPOIOJIOTUSL  YEJOBEYECKUX  MOMYJISALIHM.
buocouuaneHpie  WCClEeNOBaHUS ~— OPUPOABI  4YelloBeka.  McciemoBaHWe — KOZBOJIIOLMHU
OMOJIOTUYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Ioprpersr: Y. lapsun, JI. JIuku, A. 4. Porunckuin, M. M. I'epacumos.



Tabmumer u  cxeMbl: «MeToIbl  aHTPOMONIOTHNY», «[OJIOBHOW MO3T  YeJIOBEKay,

«YenmoBekooOpa3Hbie 00€3bsHBD, «CKEJIET YeIOBEeKa U CKEJIeT MUMIIaH3e», «PyTuMeHTsl 1
aTaBU3MbI», «/[BIKyIIME CHJIBI AHTPONOTreHE3a», «IBOJIOLMOHHOE JPEBO  YEJIOBEKAY,
«ABcTpanonutek», «HenoBek ymenslit», «HenoBek NpAMOXOIAINl», «/{eHUCOBCKUN YEIOBEK»
«Heanpepranbipy, «KpomanboHIb», «lIpenkun demoBekay, «ITambl HBOJIOIUU UYEJIOBEKaY,
«PacpI yenoBekay.

O6opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEIMETOB MaTepUAIbHOU KYJAbTYpPhl MPEIKOB
qenoBeka, penpoaykiuu (pororpadur) kKapTHH ¢ ME(POTOTHISCKUMH U OUOJICHCKIMHE CIOKETaMU
MIPOUCXOXKICHUS YeNlOBeKa, (OoTOrpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEJOBEKAa, CKEJET
4eJl0BEKa, MOJEb Yeperna YelloBEeKa M uepena LIMMIAH3€, MOJIENb KUCTU YeJIOBEKa M KUCTHU
LIMMIIaH3€, MOJIENIN TOpca MPEAKOB YEI0BEKa.

JladbopaTtopnas pabora «/3yueHue OCOOCHHOCTEH CTPOEHHSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IpakTHyeckas padora «/3ydeHne 5KOJIOTHIECKUX aAaNTAINI YeTOBEKay.

Tema 6. IKko0rust — HAyKa 0 B3AaHMOOTHOIIIEHUAX OPTAaHU3MOB H HATOPTaHU3MEHHbBIX
CHCTEM C OKpY Kawowei cpenoi

3apoxaeHue W pasBuTHE dSKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepmioBa, D. I'ekkensi, A. Tencmu, B. H. Cykau€Ba. Pazmensr u 3amaum skonoruu. CBsi3b
9KOJIOTUH C APYTUMH HAYKaMHU.

Metonpl skosorun. [loneBbie HaOMIOACHUA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MojienupoBaHue B 5KOJIOTHUH. MOHUTOPUHI OKpPY)KaroIlel cpeibl: JOKAJIbHBIH,
pPEruOHANIbHBIN U TTI00aTbHBIN.

3Ha4YE€HHE SKOJIOTMYECKUX 3HAHUM U1 YelOBEeKa. DJKOJOTMYECKOE€ MHUPOBO33PEHHE Kak
OCHOBa CBs3€l 4esoBedyecTBa C mpuponod. DopMUpOBAHUE SKOJOTHYECKOW KYIbTYPbl H
9KOJIOTHYECKOU IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, H. A. Ceseprnios, O. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuist u cxemsbl: «Pazgensl sxosoruny», «MeTonbl 3KoJIoTUNY, «CXeMa MOHUTOPUHTA
OKpYXaIOILEn Cpeab».

JlaGoparopHas padora «/3yyeHrue MeToA0B KOJIOTUYECKUX UCCIECIOBAaHUI.

Tema 7. Opranusmsl U cpea o0MTAHUS

Okonorudeckre (GakTopbl U 3aKOHOMEpHOCTH ux jAeiictBus. Knaccudukarms
SKOJIOTHUECKUX  (akTOpoB:  abuoTHUeckue, OHOTHYECKHE, aHTpororeHHsie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKonornueckux (axkropos. [IpaBuno munumyma (K. Hlnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPraHU3MBI.

Abunotuueckue ¢aktopbl. CBET Kak 3kojorudeckuii pakrop. J[elcTBUE pa3HBIX y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHU3Mbl. ODKOJIOTMYECKHE TIPYHIbl PACTEHUN U KUBOTHBIX I10
OTHOLLIEHHUIO K cBeTy. CUrHanbHas pojb cBeTa. @OTOnepruoiu3m.

Temneparypa kak skojorudeckuii ¢akrop. JlelicTBue Temieparypbl Ha OPraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxnocTh kak skonorudeckuii (akrop. [IpucrnocobneHus pacTeHMii K MOIJIEP:KaHUIO
BogHoro Oamanca. Kmaccudukanus pactenuii 1mo oTHomieHu0 K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXKUMa.



Cpenpl oOuTaHUS OPraHM3MOB: BOJHAS, HA36MHO-BO3MAYIIHAs, IMOYBCHHAS, TIyOWHHAs
MOJAMOYBEHHASI, BHYTpHOpraHm3MeHHas. (DU3NKO-XUMUYECKHE OCOOEHHOCTH cpel OOWTaHus
opraau3moB. [IpucnocobaeHnss OpraHu3MOoB K KU3HU B PA3HBIX CpPElax.

buonoruueckue putmbl. BHeninue u BHyTpeHHUE pUTMBbL. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tpucmoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHCHHSIM YCIIOBUN JKH3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHOW (opme. JKusHeHHBIE (HOPMBI
pacTeHui: IepeBbs, KYyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHHE TpPABBHI.
XKuzneHnole QGOpMBI JKUBOTHBIX: THAPOOMOHTBI, TE€OOMOHTHI, a’poOMOHTHL. (OCOOEHHOCTH
CTpOCHUS 1 00pa3a KU3HH.

buotnueckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aMMOJICHCTBHI:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepaius, MyTyaIn3M, KOMMEHCATH3M
(kBapTHpaHTCTBO, HaxJieOHMuYecTBO). Herpoduyeckne  B3aMMOICHCTBUS  (TOMHYECKHE,
dbopuueckue, ¢adbpuueckue). 3HaU€HHE OMOTUYECKUX B3aUMOJECUCTBUHN ISl CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIIMIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKoJorHudeckue (GaxTopsl», «CBETOBOM CHEKTP», «IKOJOTHUUECKHE
TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeTIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTUUECKHE aJaNTalli KUBOTHBIX», «Cpenbl OOMTaHUS OPTraHU3MOBY,
«buonorudyeckue puTMbDY, «Ku3znennsie Gopmbl pacTeHnin», « Ku3HeHHbIe (POPMBI IKUBOTHBIXY,
«9KOocuCTEMA MIMPOKOJIMCTBEHHOIO JIecay, «IKOCHCTEMa XBOWHOrO Jieca», «llenn muraHus»,
«XwumuanaectBoy, «Ilapazutuzmy», «Konkypeniusn», «Cumobuosy, «KommeHncammuzmy.

OGopynoBanue: repbapuu pPacTEeHUH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  AKOJOTHYECKUX  (AaKTOpPOB, TepOapuu  CBETONIOOWBBIX, TEHEITIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJUIEKIIMH TEIIOII00UBBIX, 3MMOCTOMKIX, MOPO30YCTOMYMBBIX PACTEHUH,
yy4yena TTHIl W 3Bepei, repOapuul pacTeHWH, OTHOCSIIMXCA K THrpoduram, Kcepoduram,
Me30(]uTaM, KOMHATHBIE PACTEHMSI JAHHBIX I'PYIII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOMIKX B Pa3HBIX
cpenax, TepOapud M KOJUIEKIIMM PACTEHUH M IKUBOTHBIX, OONAJalONIMX 4YepTamu
MPHUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBHM JKW3HU, repOapuu U KOJUICKIUU
pacTeHMii U KUBOTHBIX PA3JIMUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YUaCTBYIOLIUX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHas padora «BrIsiBJIeHHE MPUCITOCOOICHUN OPraHU3MOB K BIIUSIHUIO CBETA.

JlabopaTtopHasi padora «BblsiBieHue MpUCIOCOOTICHU OpPraHU3MOB K BIIHUSHUIO
TEeMIIepPaTyphbi».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. DkoJjiorusi BUA0B U MOMYJISIIUIA

DKOJOTUYECKHE XapaKTepUCTUKH momynsuuu. [lomynanus kak Ouojoruyeckas cucrema.
Ponp HeomHOpomHoCTH cpenbl, (pu3HUecKux OapbepoB M OCOOCHHOCTEH OHOJOTHMH BUIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMYsuil. OCHOBHBIE MMOKA3aTeNU MOMYISIIUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U IOJIOBAs CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DKoJloryeckas CTpyKTypa mnomyimsuud. OLeHKa YHCICHHOCTH Nonyasauud. JluHamuka
MOMYJSALUU U €€ peryisius. buoTuueckuil NoTeHuuan nomyisuuu. MoaenupoBaHue JMHAMUKA
nonyssauun. Kpusble pocta yncineHHoctu nomynsiuuu. Kpussie BbpkMBaHus. Perynsiuus



YHUCJICHHOCTH TOMYJSIIMNA: POdb (DAKTOPOB, 3aBUCSIIMX W HE 3aBUCAMIMX OT IUIOTHOCTH.
Dkosornyeckue crpateruu BuaoB (r- u K-ctparerun).

[lonsitue 00 »sKoyOTHYECKON HUIIE BUAa. MectooOutanue. MHOromepHass MoOJENb
skoJiornyeckoil Humm Jx.M. Xarunacona. Pa3mepsl skosiornueckor HUIIM. [loreHuuanbHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynsuuid. Apeansl BUIOB. Buabpl M HMX KU3HEHHBIE CTpATETHU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IMOBEJECHUS U MUIpalUuid KUBOTHBIX. buonormueckue HHBa3UU
YyKEPOJHbIX BUJIOB.

JdeMoHcTpanuu

[Toptper: /Ix. M. XaTunHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTePUCTUKU MOMYIsun», «IIpoctpancTBenHas
CTpyKTypa mnomymsiuuu», «Bo3pactHple nupamuabl HOomymsuun», «CKOPOCTh 3acereHHs
MOBEPXHOCTU 3€MJIM PA3IUYHBIMU OpraHuzmMamm», «Mogenb skojornyeckor Humu Jx. .
XaTynHCOHaY.

O6opynoBanue: repbapun pacTeHUH, KOJUICKITUH KUBOTHBIX.

JladopaTopHas padora «IIpucrnoco0seHust ceMsiH paCTeHUH K PacCEeICHUION.

Tema 9. Jkos10rust coo0IECTB. IKOJIOTMYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBSi3Uu MEXIy OpraHM3MaMH B
OuoreHo3e.

Okocucrema kak oOTkpbiTas cucrtema (A. JIkx. Tencnu). DyHKuoHanbHble OJOKH
OpraHU3MOB B 3KOCHUCTEME: MPOJYLEHThl, KOHCYMEHTbI, peAyLEeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. A6noruueckue On0ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN YKOCUCTEMBI. brnomacca 1 mpoayKuus. DKOJIOTHYeCKUEe MUPaMHUIbI
qyucen, OMoMacchl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIE U BTOpPUYHBIE CYKIIECCHH U UX
NPUYMHBL. AHTPOIIOT€HHBIE BO3JEWUCTBUA Ha Cykieccud. KiumakcHoe COOOIIECTBO.
buopaznoobpasue u NoaHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKOCucmemMbl 03€p U pek. IJKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenel, nyCmvlHb.

AHTpOTIOT€HHBIE  JKOCHUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pazmuuus Mexay
AHTPONOIE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u dayHa.
CunanTponuzanusi ropojackoi  QayHsl. buonormyeckoe u  XO34HCTBEHHOE 3HAYCHUE
arpo3’KOCUCTEM B YpPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMO/ICHCTBHI OpraHM3MOB B 9KOCHCTEMAX.
Ponv rackaonoeo aghgpexma u 6u00s-30udpuxamopos (knouesvix 6u008) 8 DYHKYUOHUPOSAHUU
skocucmem. IlepeHOC PHEPruM M BELIECTB MEKIY CMEXHBIMH SKOCHUCTEMAMH. Y CTOMYHUBOCTH
OPraHM3MOB, TONYJSIIMM M HDKOCHUCTEM B YCIOBHUAX €CTECTBEHHBIX M AaHTPOIOIEHHBIX
BO3/ICHCTBUN.

Mexanuzmor  68030eticmeus  3aepA3HEeHUll  PA3HbIX MUNO8 HA  CYOOP2aAHUZMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbL 3KOJIO2UHECKO2O
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTof07I0Tus MOHHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Jlx. Tencnu.

Tabmuier u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IIHUPOKOIUCTBEHHOTO JIECay,
«JKocHCcTeMa XBOWHOTO Jiecay, «DYHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B DKOCHCTEME»,
«KpyroBopor BemectB B 3kocucteme», «llemum mnwuraHus (macTOMIHAS, JETPUTHAN)»,
«IKOJOTUYECKAs TUPAMHUAA YUCET», «IKOJOTHUECKass mupamMuaa OuoMacchl», « IKoJIoTHIecKast
nupamuia 3Heprun», «Odpazosanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue eca
MOCIIE TTOKapa», « IKOCUCTEMA 03epay, «ATporeH03», «KpyroBopoT BEIIECTB U MOTOK SHEPTUH B
arporeHose», «lIpumepsr ypooskocucTem».

OGopynoBanue: repbapuul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydeja NTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIEIIb YKOCHCTEMBI.

IIpakTnueckas padora «/3yuyenue u onucanue ypo0osKOCUCTEMBI.

JladopaTopHas padora «/3yueHue pasHooOpa3us MEIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypeust «IKCKypcus B TUIUYHBIA OMOTeoleHo3 (B QyOpaBy, Oepes3HsK, €NbHHK, Ha
CYXOJOJIbHBIN WM TOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCeKypeust «IKCKypcus B arposKocHcTeMyY (Ha MoJie WK B TEIUIMYHOE X03SIHCTBO )».

Tema 10. Buocdepa — riodaabpHasi IKOCHCTEMA

buocdepa — obmemnanerapnas oOosouka 3emid, TlIe CYHIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencraBienuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocgepe. Obmactu 6nocepsl u e€ cocras. JKupoe BemecTBo Onocdepsl U ero PyHKIUU.

3aKOHOMEPHOCTU CyliecTBOBaHMs Onocdepnl. OcobeHHocTH Onocdephbl Kak TII0O0ATBHON
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTIepoia, a30Ta). PUTMUYHOCTH siBieHUH B Ouocdepe.

3onanbHOCTH Onocdepsl. [Tonarue o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYHJIpa, XBOWHBIC
Jieca, CMEIllaHHbIe U UIUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCThIHHU, TPOTIMYECKUE Jieca,
BBICOKOTOpBs. KiuMar, pacTUTENbHBIA W )KUBOTHBIA MUp OMOMOB cymu.CTpyKTypa U PyHKITUS
YKUBBIX CCTEM, OLIEHKA UX PECYpCHOTO MOTEHIIHAaIa U OMOCepHBIX PYHKITHIA.

JdemoHcTpauuu

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

Tabmuubl u cxemsl: «['eocdepsl 3emany, «KpyroBoport a3zora B mpupojae», «Kpyrosopor
yriaepoja B npupoae», «KpyroBopot kuciopoja B npupoae», «KpyroBopot Boabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Kinnmartnyeckue nosica 3emuny, « Tynapay, «Taiiray, «CMemanHbIi
necy, «lllupokonucTBeHHslii aec», «Crenby, «CaBanHay, «[lycteiaay, « Tponuueckuii gecy.

Ob6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJIIEKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0IIAs cpeaa

DKOJIOTUYECKHEe KpU3HChl W WX MpHYMHBL. Bo3zgeilictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3aAyIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHre BOAHOM cpeapl. OxpaHa BOIHBIX
pecypcoB. Pa3pymenue moussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHenne kiumMara.

AHTpPONIOreHHOE BO3/ICIICTBHE HA PACTUTENbHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEIHHOTO
U SKUBOTHOro Mupa. OCHOBHBIE NPUHLMUIBI OXpaHbl mpupoasl. Kpacueie kuuru. Ocobo
oxpansiemblie pupoabie Tepputopun (OOIIT). boTanndeckue caabl ¥ 300JI0THUECKUE TAPKH.

OcHOBHBIE TTPUHIIUITBI YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA M MPUPOJIBL. PannonanbHOe
MPUPOJIOTIONIB30BAaHUE UM COXpaHEHHe OHMOJOorndyeckoro pasHooOpasus 3emun. OOmue
3aKOHOMEPHOCTH TIJI00aJIBHBIX 3KOJOTHMYECKHX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €ro BepOSITHbIE MOCIEICTBHSL.



Pa3BuTHEe METOOB MOHHTOPHHIA pA3BUTUS OIMACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemmubie uccinedosanuss nepexooa K pecypcocoepeearoweti U KOHKYPEHMOCNOCOOHOU
aHepeemuke. Buonocuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanonvle unghopmayuonnvle
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAYUU HO COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHO8bl dIKOpeaburumayuu IKOCUCmeMm u cnocoooé b6opboObl ¢ OLUONOBPENCOEHUAMU.
Pexoncmpykyua mopckux u nazemHuvix sKocucmem.

JdeMoHcTpanuu

Tabmuuer w  cxembl: «3arpsisHeHHe atMochepb», «3arps3HeHHe THAPOCOHEphI»,
«3arpsi3HeHue nouBkl», «llapHukoBsiil 3hdexr», «Ocobo oxpaHsieMble IPUPOIHBIE TEPPUTOPUNY,
«Mojienu yrpaBisieMOro MUpay.

Ob6opynoBanue: GpoTorpaguu 0XpaHsIeMbIX pacTeHUN 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepannn, KpacHOI KHUTH pErMoHa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT YA
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHSA OOYy4aroIIMMMCS
MporpaMM cpeaHero oOriero oopa3oBaHus: IMYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType TUYHOCTHBIX pE3y/bTAaTOB OCBOCHHS MPOTPAMMbI MO OWMOJIOTHMH BBIJICICHBI
CIIEAYIOIINE  COCTABJISIOIIME: OCO3HAHWE OOYYAIOUUMHCS  POCCHICKOW  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPENEIICHUIO,
Hanuuue momugayuu K OOYyYCHHIO OWOJIOTHH, YeleHanpasiienHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOCH ACATCIIBbHOCTH HOCHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEMEC
OMOJIOTUYECKOTO ~ 00pa3OBaHUs, HAIuuue  NPABOCO3HAHUS ~ DKOJOTUYECKOH  KYIbTYpHI,
CnocobHOCmU cMAagumy T U CTPOUTH )KN3HEHHBIE TUIAHBI.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOTrpPpaMMEI 110 OMoIOTNH JOCTHUTAKOTCA B €ANMHCTBEC
y‘-Ie6HOI\/’I A BOCHHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU pOCCPIfICKPIMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEACHUS M CIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHWS,
CaMOBOCIIMTAaHUA W CaMOPAa3BUTHS, PASBUTHUA BHYTpeHHef/’I MO3NNIUM JIUYHOCTHU, IMMATPUOTU3MA U
YBaXEHHsI K 3aKOHY M MPaBOMOPSAIKY, YEIOBEKY TpyAa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOrO0  OTHOIIEHHS K  KYJbTYpHOMY  HacleAuI0 U TPaJulusiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoe U OKpYKaroliei cpeae.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTro mnpeamMera «broaorus» MoJKHBI OTpaxarhb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAlMid, MO3UTHBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IEHHOCTSM POCCHMCKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM IE€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOydarollerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUIICKOTO OOIIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOA3aHHOCTEH, YyBaK€HHWE 3aKOHA H
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3AaHUU YUEOHBIX MMPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOUICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIOJIEH ¢ pa3HbIMH YOEXKACHUSAMHU, KyIbTYPHBIMHU IIEHHOCTSIMH U COLUATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIpOIECCE COBMECTHOIO BBINOJIHEHUS Y4EOHBIX,
MO3HABATENbHBIX U HCCIENOBATENbCKUX 3afad, YBAXHUTEILHOTO OTHOIICHHWS K MHEHHIO
OTIIOHEHTOB MPU 0OCYKJICHUH COPHBIX BOIPOCOB OMOJIOTHUYECKOTO CO/IePKaHMS;

TOTOBHOCTb K TYMAaHUTAPHOU M BOJIOHTEPCKON JEATENbHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON IPayKIAHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iniepex PoamHOM, ropioctu 3a CBOM Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, NPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIICHHUE K TPUPOTHOMY HACIICAUIO U MMaMSITHUKAM MIPUPO/IBI, TOCTIKEHUSIM
Poccun B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMsI 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBA;

uaciHas YOSKIEHHOCTh, TOTOBHOCTh K CITY’)KCHHUIO | 3ammuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIEHMBATh CUTYAIIMIO M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHNE YCTOWYMBOTO Oy TyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEH CEMEMHOM KM3HU B COOTBETCTBUU € TpaauUMAMuU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHHE SMOIIMOHAIBHOTO BO3/IEUCTBUS )KMUBOM MPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KauecTBa TBOPUYECKON JTUYHOCTH;

5) ¢u3nyeckoro BocnUTAHUS, (OPMHPOBAHHSI KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArOIOJIYYHsI:

MMOHMMAaHKE U peaju3alus 30poBoro u 6ezomacHoro odpasza >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTUEHUYECKUX MPaBUJI U HOPM, cOAIaHCUPOBAHHBIN PEXUM 3aHATUI U OTAbIXA,
perynspHas ¢u3nyeckas AaKTUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IMICUXUYECKOMY 3[I0POBBIO;

MOHMMAaHHE LIEHHOCTH MpaBWJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO ©0€30I11acHOTO
MOBEJICHUS B CUTyallUsIX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JTHOACH;

OCO3HAHHE TOCIEACTBUI M HENPUSATUS BPEIHBIX MPHUBBIUEK (YMOTPeOJICHUS aTKOTOJs,
HApKOTHKOB, KypeHHsI);

6) TPy10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPYly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPy 10.1t00ue;

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAPABIEHHOCTH,

CIOCOOHOCTh MHUIIMUPOBATD, TNIAHUPOBATH M CAMOCTOSITENILHO BBITIONHSATH TAKYIO AESITEITbHOCTD;

HWHTEpEC K pa3IuyHbIM cdepaM NpodeccHoHAIbHON AeATeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oynyiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSIKEHUH BCel
KU3HU;

7) PKOJIOTHYECKOr0 BOCIIMTAHMS

9KOJIOTHYECKHU 11e7ecOo00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;



MOBBILIEHUE YPOBHS AKOJOTHYECKOW KYJIbTYpbl: NPUOOpPETEHHE OINbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MO>KHBIX ITOCJICJICTBUI JUIsl OKPYXKAIOLIEH Cpelbl;

OCO3HAHHME TJIO0ATBHOIO XapakTepa SKOJOTHYECKUX MpoOiIeM M IMyTel WX pPEelIeHHUS;

CIOCOOHOCTh MCIONB30BaTh MprUoOpeTacMble MPH U3yYCHUN OMOJIOTUU 3HAHUS M YMEHUS
IpU pEUIeHUH TPoOJIeM, CBSI3aHHBIX C PALMOHATBHBIM IPHUPOJOIOIB30BaHUEM (COOIIOIEHUE
IIpaBWJI NOBEAEHUS B IPUPOJIE, HANPABICHHbIX Ha COXpPaHEHHE PaBHOBECHUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, IKOCHCTEM, OHOC(hEpHI);

aKTUBHOE HEIpUITHE ACUCTBUM, MPUHOCALIMX BpEJ] OKpYXKarolled HpUpOIHOUN cpene,
YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE 3KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJM4ue pPa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJIOTMYECKON KyJIbTYphl, OIbITA
JESITEIbHOCTH  DKOJIOTUYECKON  HaNpaBlI€HHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS HMMH B
M03HABATEIbHONW, KOMMYHMKaTHBHOW U COLMAJIbHOM NPAKTHKE, TOTOBHOCTU K YYacTHIO B
MIPAKTUYECKON IEATEIBHOCTH IKOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI' O MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKM M  OOIIECTBEHHON TPAaKTUKH, OCHOBAHHOTO Ha Juajiore KyjabTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UUTATENbCKON KyJIbTYpPBhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXAY JIOAbMH U TIO3HAHUSI MUPA;

MOHMMaHHe crneun@uky OWOJOTMM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMHUPOBAHUU
PalMOHAIBHOIO HAYYHOI'O MBIIIICHHS], CO3JaHUN LIEJTOCTHOTO MPEICTABIECHUS 00 OKpYKaIoLIeM
MHUpE Kak O €IMHCTBE MpHUPOJbl, 4YeloBeKa M OOIIecCTBa, B IMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U PEeIIeHUH MTPOOIEM COXpaHEHMsI IPUPOHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTU OHMOJIOTMU ISl COBPEMEHHOM IMBHIIM3AIMM: OOECleYeHUs
HOBOT'O YPOBHSI Pa3BUTUS MEIUIMHBI, CO3/aHUE NEPCHEKTHBHBIX OMOTEXHOJOIHH, CIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl Pa3BUTHUS YEIOBEYECTBA, MMOMCKA MyTEH BBIXOAA U3 INI0OAIBHBIX
9KOJIOTMYECKUX MpoOsIeM U oOecrieueHus epexoa K ycTounBOMY pa3BUTHIO, pallUOHAILHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOIMYECKMX 3HAHUM B LENAX MOBBILIEHUS OOLIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKIHMOHAJIBHOU
IPaMOTHOCTH OOyuaromuxcs, GopMupyeMoi pu U3y4eHur OUoJIOTUH;

[IOHMMAaHHUE CYUIHOCTH METOJOB IO3HAHMs, MWCIHOJb3yeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh I0JIydaeMble 3HAaHUS [UId aHajdu3a U OOBSCHEHUS SBIICHUM
OKpYXXAIOILEro MHpa U MPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHue JenaTb OOOCHOBaHHBIE
3aKJIIOYEHUST Ha OCHOBE HAy4yHbIX (JAKTOB M HMMEIOIIUXCSA JAHHBIX C LEJIbI0 IOJIyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OHOJOrMUYECKHE 3HAHMS Ul pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHE IICHHOCTH HAayYHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITEIbHOCTh MHIANBUIyaIbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEPBIBHOMY O00pa30BaHHI0O M €aMOOOPa30BaHUIO, K
aKTUBHOMY TIIOJYYE€HUIO HOBBIX 3HaHUI MO OHOJOTMM B COOTBETCTBUM C >KU3HCHHBIMU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHs y4eOHOTro mpeaMera «bHOJIOTHS» BKIIOYAIOT:
3HaYMMble JUIA  (OPMHUPOBAHHMSA MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXAUCHUILIMHAPHBIC
(MeXTpeAMETHBIE) 00LLIEHAYYHbIE TOHATHS, OTPAXKAIOILINE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUpa
)41 CHCI_[I/I(bI/IKy MCTOAOB NO3HAHUA, UCIIOJIB3YCMBIX B CCTCCTBCHHBIX HayKax (BGH_IGCTBO, OHECPru-,
SIBJICHUE, IPOLIECC, CUCTEMa, HAy4HbIH (AKT, NPUHLHUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, MCCIEOBaHUE, HAOIMIOACHUE, M3MEpPEHHEe, IKCIIEPHUMEHT U JIPYTue); YHHBEpCallbHBIC
yueOHble NeiicTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC, PETyISTHBHBIE), 00ECTICUUBAIOIINE
(dhopmupoBarre (YHKIHOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYyJaroIIuXcs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAlbHbIE y4yeOHblE MACWCTBUS B IO3HABATEIbHOM H
COLIMAIBHON NTPAKTHKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEAHEro oO0miero oOpa3oBaHUS Y
obOyuarorierocs OyayT chopMUpOBaHBI MMO3HABATENbHBIE YHUBEpPCAJIbHbIE Y4eOHBIE NEWUCTBUS,
KOMMYHHMKATHBHBIE YHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS, PETYJISTUBHbIE YHHUBEPCAIbHbBIE
yqe6HHe ﬂeﬁCTBHﬂ, COBMCCTHAA ACATCIbHOCTbD.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro o0mero oOpa3oBaHUS
JAOJIKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I MOo3HaBaTCJIbHbBIMU )IeﬁCTBHﬂMH:

1) 6a3oBbIe JIOrHYeCKHe AeHCTBHUS:

CaMOCTOSTENIEHO (HOPMYITHPOBATh M aKTyalIH3HpOBaTh MpoOIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCTIOJIH30BaTh MIPU OCBOCHUH 3HAHHI IPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUA, KiIaccupUKauu, OO0O0OIIEHUs), PACKPBIBATh CMBICT OWOJOTHYECKUX TOHSATHI
(BBLOCTATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHIMH);

OTIpENIeNATh e JCATEIbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH WX HOCTIDKEHUS,
COOTHOCHTB PE3YJIbTAThl JESITEIHHOCTH C TIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHSATHS Uil OOBSCHEHHS (AKTOB M SIBICHUW >KHUBOM
TIPUPO/IBL;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTHBHBIC, IETYKTHBHBIC, TI0 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATH BBHIBOJIBI H
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA JUIsl TPEJICTABJICHUS CYIIECTBCHHBIX CBS3ei U
OTHOIICHWH B M3Y4Ya€MBIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHMH pPa3HOTO poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIIMXCS MaTepHabHBIX
Y HEeMaTepUalbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATEIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB IEIISM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESTENbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX pPEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHHE TIPU PEIICHUH KU3ZHEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeiCTBHSA:

BIIJIETh HABBIKAMHU Yy4e€OHO-HCCIIEIOBATENBCKON M MPOEKTHON NESTEIBHOCTH, HABBIKAMU
pazpelieHus mpoodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB
pelIeHUs MPaKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;



WCIIOJIb30BAaTh Pa3lIMYHbIE BUJBI JICATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 W MPUMEHEHHUIO B y4EOHBIX CHUTYallMsSX, B TOM YHCJE TPHU
CO3JaHUH Y4EOHBIX U COIMAIILHBIX TPOEKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJU3WpOBAaTh 3ajady, BBIJIBUTATh
TUIOTE3Y €€ PEIICHHUs, HAXOIUTh apTyMEHTHI JIJIS JIOKA3aTelbCTBA CBOMX YTBEPIKICHUH, 3a/1aBATh
MapaMeTpbl U KPUTSPUU PEIICHHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B X0/ PEIICHUS 3a/1a9H PE3yJIbTaThl, KPUTUICCKH OICHUBATH
WX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;,

OCYIIIECTBIISATH IEJICHANIPABICHHBIN TIOUCK IEPeHOCa CPEICTB M CIIOCOOOB JCHCTBHS B
poheCcCHOHANBHYIO CPENy;

YMETh TIEPEHOCUTh 3HAHWSA B  TIO3HABATCILHYIO M INPAKTHYECKYI0  00JIacTH
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, TNpeJJlaraTh OPUTHHAIBHBIC IOJXOJBI M PEIICHUS, CTaBUTh
pOoOJIEeMBI M 3a/1a9H, JIOTYCKAIOINE aTbTePHATHBHBIC PEIICHUS.

3) pabora ¢ unpopmaIUeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIOBAPSIX W CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VHTepHeTe), aHamM3MpoBaTh WH(OPMAIMIO Pa3TUYHBIX BUIOB H (opm
MPECTaBICHHS, KPUTHUECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTE;

(dbopMynHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOABI TPH TIOMCKE M OTOOpe
Oounosornueckoi nHGopManuu, He0OOXOMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BaHUS HWH(MOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBbHYIO (OPMY TPEICTABICHHUS OHOJOTHYECKOM
nHpopManuu (cxembl, TpaduKky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U IPYTOe);

WCIIONb30BaTh HAy4YHBIH S3BIK B KayecTBE CPEICTBA MNpH paboTe ¢ OHOJIOTHYECKOMN
uHpOpMaIMeH: TPUMEHSITh XUMHUYECKUE, (QU3NYECKUE U MATCMAaTUYECKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIOJL30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BIIQJICTh HAaBBIKAMHM paclO3HABaHHWS W 3allUThl  MHPOPMANUK, WHPOPMAIUOHHON
0€30IMaCHOCTH JTMYHOCTH.

OgiajieHne YHUBEPCAJILHBIMHA KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6menue:

OCYILIECTBISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO y4aCTBOBATh B JUAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXJECHHUS OTHOCUTEIIbHO BBITIOJHEHUS TMIpeajaraeMoil 3ajJaud, Yy4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUACTHUKOB JTHANIOTA WM TUCKYCCUN);

pacmo3HaBaTh HeBEpOAIbHBIE CpEACTBa OOILIEHHS, MOHWMAaTh 3HAYEHHE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIlUH, yMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMH crioco0amMy OOIIEHUS W B3aMMOACHUCTBUS, NMOHUMATh HaMEpPEHHS
JPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIIEHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynHUpOBaTh CBOHM BO3PAKCHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTD:

[IOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHJIMBUIYAIbHOW pabOThl IpH
pemeHn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOJEHUCTBUS MPH PEIICHUH Y4eOHOH 3a1aun;

BBIOMpATh TEMATHKY U METOIBI COBMECTHBIX NEHCTBHH C y4€TOM OOLIMX WHTEPECOB U
BO3MOXHOCTEH KaX/JI0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOW JESTeNIbHOCTH, OpPraHU30BBIBATH WU KOOPIAMHHPOBATH
JEUCTBHS 0 €€ NOCTUKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpelesaTh PO ¢ Y4ETOM MHEHUI
Y4aCTHUKOB, OOCYXJaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMaH/bl B OO pe3ynbTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE NMPOEKTHI, OIEHUBATh WJEH C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTpPAaTErHMYECKOE TMOBEJACHHWE B PA3IMYHBIX CHUTYalMsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiageHHe YHUBEPCAJbHBIMHU PEryISTUBHBIMHU elCTBUSIMU:

1) camoopranu3zanus:

UCIOJb30BaTh OUOJOTUYECKUE 3HAHUSA JUISI BBIIBJIEHUS MpOOJEeM M HMX peIIeHUs B
KHU3HEHHBIX U YU4EOHBIX CUTyaLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHUIO K JKMBOW NMPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSTEJIBHO OCYILECTBIIATh O3HABATENIbHYIO JESATEIbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYaLHsX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH pelieHUs NpoOiIeMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IIPEANOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU Y4€OHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHHIO M MPOSIBIICHUIO IIUPOKOM 3pyIUIIMK B Pa3HbIX 00JacTIX
3HaHUMH, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMM TMO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEpPIIAeMbIX JEHCTBHH
U MBICJIMTEIbHBIX MPOLECCOB, UX PE3YIHTATOB M OCHOBAHUH, HCIIOJIb30BaTh MPUEMBI pediiekcun
JUIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO UX CHUKEHMIO;

IIPUHUMAaTh MOTHBBI U ApIYMEHTBI APYTUX [IPU aHATIU3€ PE3YIbTATOB JEATEIBHOCTH;



3) npuHsiTHE cCe0s1 U IPYTHUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YyJIbTaTOB JACATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C ITO3ULIMU IPYrOro YeI0BeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIC pe3yabTaThl OCBOCHHS COJEpKaHUs ydeOHOro mpenmera «buomorus» Ha
yray0nEHHOM YpOBHE OPUEHTHPOBAHBI HAa 00ecliedeHne MPOPIIBHOTO 00YIEeHUS 00yJIarOIIHXCs
onosornu. OHM BKITIOYAIOT: crenuduyeckue At OHOJIOrK HaydHbIE 3HAHHSI, YMEHHS U CIIOCOOBI
JNCHCTBUI TI0 OCBOCHUIO, MHTEPIIPETAIIMHA W TIPeoOpa30BaHUIO 3HAHHM, BHUJIBI JACITCIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMEHEHHWIO B PA3JIMYHBIX YUCOHBIX, & TaKXKE B PEATbHBIX
KU3HEHHBIX cHTyarusX. [IpeaMeTHbIe pe3yIbTaThl MPEACTABICHBI M0 TOJIaM U3YUCHUSI.

[IpenmeTtHBIE pe3ynbTaThl OCBOCHUS yaeOHOTO penmeTa «buonorus» B 10 knacce momxHbI
OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBCHHBIX HayK, B
(hOpMHUPOBAHNH €CTECTBEHHO-HAYYHOMN KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB IPUPOJIBI M PEIIICHUN
po0JIeM parMOHAIFHOTO MPUPOIOTIONB30BAHMUS, O BKIIAJIE POCCUHCKUX M 3apyOeKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHHE CHUCTEMOH OHMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJIOTUYECKHE TEPMHHBI W TOHSTHS (KM3Hb, KIETKa, OPraHW3M, MeTaboJM3M, TOMEOCTa3s,
CaMOperyJslns, cCaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouHas teopust T. IlIBamna, M. Illnetinena, P. Bupxosa,
XpoMOcCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenust (H. V. BaBunoBa — o menTpax
MHOT000pa3us U MPOUCXOKIACHHUS KYJIbTYPHBIX PacTEHHUH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUS, PACUICIUICHUS, YUCTOTHI TaMEeT, HE3aBUCUMOT0 HacienoBanus I'. Menzens,
TOMOJIOTUYECKHX PSIJAOB B HacjleACTBeHHOW w3meHunBoctd H. WM. BaBwmiioBa), mpHHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS, UCHOJB3YEMbIX B OHMOJOTHYECKHX
HCCIIEIOBAHUSX KUBBIX 00bEKTOB (ONKCaHUE, U3MEepEeHue, HAOII0AeHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HcJe OakTepuid, rpubOB, pacTeHMUIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KUBHEACITENbHOCTH, MPOTEKAIOIIUX B OPraHu3MaxX paCTeHUIA, J)KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: OOMEHA BEIIeCTB (METa00IM3M), IPEBPAILCHUS SHEPTUH, OPOIKCHHUSI,
aBTOTPO(PHOTO U TeTepOTPOPHOrO TUMOB MUTAHUS, (POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, aMOpHuoreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, pPa3MHOKEHUS,
WHIUBUAYAIBHOTO DPa3BUTHUS OpraHuM3Ma (OHTOTEHEe3a), B3aMMOJEWCTBUS T'€HOB, TE€TEpO3Hca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHME YCTaHABIMBATh B3aUMOCBSI3U MEXK]y OPraHOMJAMHU KJIETKH M HX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeH M UX QYHKIUSIMU, MEXAY OpraHaMHl U CUCTEMaMU OPTraHOB y
pacTeHMii, >KMBOTHBIX M YeJOBeKa W HMX (QYHKIHUSIMH, MEKIYy CHCTEMaMH OpPraHOB M HUX
GYHKIMSAMHE, MEXIy STanmamMu oOMeHa BEHIeCTB, dTalaMH KJIETOYHOTO IMKIA M YKU3HEHHBIX
IMKJIOB OpPraHW3MOB, JTalmaMd AMOPHUOHATBHOTO pa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
¢deHoTUnOM U (pakTopaMu cpesibl 0OUTaHMS;



YMEHUE BBISBIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO H
CUMBOJIMKY JUIsl I0Ka3aTeIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTEMATHUUYECKUX TPYIIL;

YMEHHE peniaTh OMOJOTUYECKUE 33]1a4H, BBISIBIISTH IPUUYNHHO-CIICICTBEHHBIC CBA3U MEXTY
HCCIEAYyEeMbIMU OMOJIOTMUECKUMU MPOIECCaMU U SIBJICHUSIMU, JI€JIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHHUU TOJIYYEHHBIX PE3YIbTaTOB;

YMCHHE BBIMOJHATH JIA0OPATOPHBIC W IMPAKTUYECKUE PaOOThI, COONMIOIATh MpPaBHIIA TPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIABUTATh TUIIOTE3bl, IPOBEPATh HX HSKCHEPUMEHTAIBHBIMU CpPEJICTBAMH,
hopmyIupys LIeTh UCCIEA0OBaHUs, AHAIM3UPOBATH MOJTYUCHHBIE PE3YIbTaThl U JIEJaTh BBIBOJIBI;

yMEHHE y4acTBOBaTh B y4eOHO-UCCIIENOBATEILCKOW paboTe 1Mo OMOJIOTHH, SKOJOTUUA U
MEJIMIIMHE, TIPOBOJUMOIN Ha 0a3e MIKOJIbHBIX HAay4YHBIX OOIECTB, W MYOJMYHO MPEICTaBISAThH
MOJTy4eHHBIC PE3yIbTaThl HA YYCHUYECKUX KOH(DEPEHIUSAX;

YMEHHUE OI[EHUBATh 3TUUECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B 00JIaCTH OHOJIOTHH
U MeIUWIHUHBI (KIIOHUPOBAaHHWE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAMPABICHHOE HW3MEHEHHUE
reHOMa M CO3/IaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OymyIieit mpodeccnoHanbHOM ASSITEIPHOCTH B
obyactTi OMOJIOTHH, METUITMHBI, OMOTEXHOJIOTHH, BETEPHHAPHUH, CEIIbCKOTO X035 CTBA, MUIIEBOM
MIPOMBIIIICHHOCTH, YIIIyOJIATh MO3HABATEIBHBIM HHTEPEC, HATIPABJICHHBIA Ha OCO3ZHAHHBINA BHIOOD
COOTBETCTBYIOIIEH NPO(ECcCHH U MPOJOJLKEHHE OHOJOrHYeCKOro 00pa3oBaHus B OpraHU3alusix
cpenHero mpo¢eCCHOHAIIBHOTO M BBICIIIEr0 00pa30BaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUs yueOHOTO npeamMera «buosorus» B 11 kracce nomxHb
OTpaxarb:

chOpMHUPOBAHHOCTH 3HAHHUI O MECTe M POJIM OUOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU 3KOJIOTMYECKHX MPOOJIEM YEIOBEUYECTBA, a TAK)KE B PEUICHUH BOIMPOCOB
PaIMOHATBHOTO MPUPOIOIOIB30BAHUS, U B POPMUPOBAHUY LICHHOCTHOTO OTHOIIEHUS K PUPOJIE,
oOLIEeCTBY, YENOBEKY, O BKJQJ€ POCCUMCKHX U 3apyOexHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOPasl BKIIOYAET OMpEICIICHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIATalOIIUX OHOJOTHYECKHMX TEPMHUHOB W TOHITHNA (BHI,
IKocHucTeMa, Ouocdepa), Owonornyeckue Teopun (dBosrorMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKass Teopus 3Boitoruu), ydenus (A. H. CepepuoBa — O HmyTsSX W HaIpaBICHUSAX
ssosonnn, B.U. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTndecKoro paBHoBecus Jx. Xapau
u B. Baiinbepra, 3apozasimeBoro cxoactBa K. M. bspa), npaBuna (Mmunumyma lO. JIubGuxa,
9KOJIOTHYECKO MUpaMUIbl SHEPTHH), TuoTe3sl (runore3a «mupa PHK» V. 'unbepta);

YMEHHME BIAJeTh OCHOBHBIMH METOJIaMU HAy4yHOTO T[IO3HAHUS, HCIOJB3YEeMbIMU B
OMOJIOTMYECKUX HCCIEOBAHUAX J>KUBBIX OOBEKTOB M OKOCHCTEM (OMUCaHUE, HW3MEpEeHHeE,
HaO0/IeHNe, YKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLIEHKH aHTPOIMOTEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPHU3HAKU: BUJOB, OHUOTEOIIEHO30B, DKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa,
IIOTIATPUYECKOTO M CUMIIATPUYECKOTO BUI000pa30BaHMsl, BIUSHUS JABIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]I MOMYSAIUHN, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHMsS, YepeIOBaHUS
HaIpaBJICHUH SBOJIOLMHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;



yYMEHHE YCTaHABJIMBATh B3aMMOCBSI3H MEXTy TPOIIECCAMH SBOJIIOLUH, JBIDKYIIUMH CUITAMHU
aHTPOIIOTEHE3a, KOMIIOHEHTAMH pPAa3JIMYHbIX OSKOCHCTEM U MPHUCIOCOONCHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, a0MOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAaX, AHTPOIIOT'€HHBIX N3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUIS JIOKa3aTeJIbCTBA pOJICTBA OPraHU3MOB PAa3HBIX CHUCTEMAaTHYECKUX TPYI,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOWMTAHMs, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOTOO0Opas3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHUE pemaTh OMOJIOTUYECKHE 33/1a4H, BBISIBIIATH IPHYUHHO-CIICICTBEHHBIE CBS3H MEXKTY
HCCIIEyeMBIMU OMOJOTHYECKHMH TPOIIECCAMH M SIBJICHUSMHU, JETaTh BBIBOJBI U MPOTHO3HI Ha
OCHOBAHWU TIOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBINOJHATH JJAOOpAaTOpHbIE U MpPaKTUYECKHE padoThl, COONIIOATh MpaBHIa MPH
pabote ¢ yueOHbIM U 1ab0paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, IPOBEPATh HX OSKCIICPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyHpys 1IeNb UCCIIeAOBAHS, aHATTU3UPOBATH TIOJTYIEHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HCCIIENOBATEILCKONW paboTe MO OWOJOTHH, SKOJOTUU H
MEIUIIMHE, TIPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IMYOJWUYHO TMPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YICHHIECKUX KOH(DEPEHIUX;

YMEHHME OLEHHBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKICHUU IKU3HHM, 4YelloOBEeKa U
YeJI0BEYECKHX pac, O NpPUYMHAX, MOCIEACTBHIX M CIOCO0ax MpeaoTBpalieHHs TI00aTbHBIX
W3MEHEHU B 6uocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOp Oymymiel nmpohecCuoHaIbHOU EATeILHOCTH B
obnactu OMOJIOTUH, SKOJIOTHH, IPUPOAONOIH30BaHUS, MEIULIUHBI, OMOTEXHOJIOTHH, ICUXOIOTHH,
BETEPUHAPUH, CEITLCKOTO XO3SWCTBA, MUILEBOM MPOMBIIIIEHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
MHTEpEC, HAallPaBIIEHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U mpoJoHKeHre
OMOJIOrMYecKoro oOpa3oBaHMs B OPraHU3alUAX CPEAHEro Mpo(ecCHOHAIBHOTO M BBICIIETO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos
Ne H IIpakTHYeckue
o/ anMeHOBaHMe Pa3/eJioB U TeM MPOrpaMMbl Bcero KoHTpoJibHbIE paGoTEI
padoThI

1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U X U3yUCHHE 1
3 Buomorus kineTku
4 XuMHYecKasi OpraHu3alus KIeTKH 10 1 2
5 CrpoeHue 1 PyHKIIUU KIETKU 8
6 OOMeH BelllecTB U NPEeBpalleHUE SHEPTUH B KIIETKE 9 1 4
7 HacneacrBennas nadopmanus u peannsanus e€ B KJIETKe 9
8 JKW3HEHHBIN IUKIT KIIETKU 6 1
9 Crtpoenue u pyHKIIHMH OpraHU3MOB 17 1 3
10 Pa3MHOXkeHUE U pa3BUTHE OPraHU3MOB 8 3
1 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U M3MEHUYMBOCTHOPTraHU3MOB 5 1
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 1 2
14 I'eneTnka yenoBeka 3 1
15 Cenekiysi OpraHu3MOB 4 3
16 buoTtexHonorust u cHHTETUYECKast OHOIOTHS 4 1 1
17 PesepBHOE Bpems 1 1

OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 8 29

11 KITIACC




KoandecTBO 4acoB

Ne ni/m HaumeHnoBaHue pa3iesioB U TeM NPOrpPaMMbl B KoutpoabHbie IIpakTHyeckue
cero
padoThI padoTsbI
1 3apokIeHNE U Pa3BUTHUE IBOTFOIIMOHHBIXITPEICTABICHUI B OMOJIOTHI 4
2 MukposBomonus U €€ pe3yabTaThbl 14 2
3 Maxpo3BOJIOIHS U €€ pe3yJIbTaThI 6 1
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3emiie 15 1.5
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 1
DKOJIOTHsT — HayKa O B3aHMOOTHOIIICHUSX OPTaHU3MOB U
6 HaJOPTaHU3MEHHBIX CHCTEM COKPYKAIOIIEH Cpeoi 3 0.5
Opraau3Mebl ¥ cpefia OOuTaHUS 15
DKOJIOTHS BUJOB ¥ TTOMYJISIIAN 1 0.5
DKOoJIoTHUsl COOOIECTB. DKOJIOTHUECKUE CUCTEMBI 12 0.5
10 buocdepa — rmobdansHas s3xkocucTemMa 1
11 UYenoBek u OKpyKarolas cpesa
12 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 5 7.5




INOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne KosmnyecTBo yacos
0/ | Tema ypoKa Bcero KoHTpoibHbIe
- IIpakTHYecKkue
padoThbI
padoThI
1 Buostorus kak KOMIUIEKCHasI HayKa U KaKk 4aCThbCOBPEMEHHOTO 00IIeCcTBa 1 1
2 JKuBbI€ cCTEMBI U UX CBOWCTBA 1
3 YpoBHEBast OpraHu3aus KUBbIX CHCTEM 1
4 HcTopust OTKpBITHS 1 H3y4eHUs KieTku. KiieTouHast Teopust 1
MeToapl MOJIEKYSIPHOM U KiIeTouHOM Onosorun. [IpakTudeckas pabora
«M3ydeHne METoI0B KJIIETOYHOM OHMoIoruu (Xpomarorpadus, nexkTpodopes,
5 muddepeHnnaibHoe 1 1
nentpudyruposanwue, [T11P)»
6 XUMUYECKHUI COCTaB KIETKU 1
7 MunepasnbHbIe BEIIeCTBa KIETKH, UXOUOI0rHuecKas poiib 1
Oprannueckue BeliecTBa Kinetku — 6enku. JlaboparopHas pabota
8 «O06HapyxeHne OeNKOB CIIOMOIIBIO KaYeCTBEHHBIX PEAKLIUI» 1 1
9 CoiicTBa, K1accupuKanys U GyHKIMH OSIKOB 1




10

OpFaHI/I‘IeCKI/IC BCIICCTBA KJICTKU — YI'JICBO/IbL

11 Oprannydeckue BEIeCTBa KIETKA — JIUMUIbI
Hyxneunossie kucnotsl. JIHK u PHK. JIaGopaTtopnas padora «ccrnenoBanue
12 HYKJIEMHOBBIX KUCIIOT, BBIZICTICHHBIX M3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkuu ATO. JIpyruenykineoszunrpudocdars: (HTD)
14 CexBenuponanue JIHK. MeTo1bl rTeHOMUKH, TPAHCKPUTITOMHUKH, TPOTEOMUKHU
MeToapl CTPYKTYpHO# OMOIOTHH
15 CamocrostensHas padora Ne 1 "XumudeckuiicocTaB KIeTKH'"(TECT)
16 Tuns knerok. [Ipokaprornyeckas kieTka
Crpoenue sykaprotuueckoil kinetku. [Ipaktuyeckas padora «M3yuenue
17 CBOMCTBKJICTOYHON MEMOpPaHBI»
18 IToBepXHOCTHBIH anmnapar KIeTKU
19 HememOpaHHBIe OpraHOUIbI KIETKU
[TosryaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOHJIPUH, MIacTuabl. JlabopatopHas
abora
20 | P
«MccnenoBanue miaa3Moin3a 1 1eIa3MoJin3a B
PACTHTENBHBIX KIETKaX)
21 Crpoenue u pyHKIMHU sapa




OnnomemOpanHbIe OpraHoup! KieTku. [lpaktuueckas padora «3yyenue

22 JBKEHUSIITUTOIIA3MbBI B PACTUTEIBHBIX KIETKAX)
CpaBHuTeNbHAs XapaKTepUCTHUKA KJIETOK 3ykapuoT. JlaboparopHas pabota
«M3ydeHuecTpoeHus KIETOK Pa3IMUHBIX OpraHm3MoBY» CaMOCTOsTeIbHAS

23 pabota Ne 2 "CtpoeHue u
(GYHKIMHM OPraHOUI0B KIETKH"
ACCUMWISAIIHS U TUCCUMIUTAINS — JBE CTOPOHBIMETa00Mu3Ma. THIbl oOMeHa
BEIIIECTB.

24 JlabopaTtopHnas padbota «3ydeHnue
KaTaJTUTHYECKON aKTUBHOCTH (DepMEHTOB (HaIpUMepe aMHJIa3bl HITH
KaTaasbl)»
depMeHTATUBHBIN XapakTep peakifii KJIETOYHOTO MeTabonu3ma. JlabopaTtopHas
pabota

25 «M3ydenne pepMEHTATUBHOTO PaCIICIUICHUSTIEPOKCHIA BOJIOPOIa B
PacCTUTEIbHBIX U
KUBOTHBIX KIIETKAX»

26 benku-akTuBaToOphl U OCIKU-UHTHOUTOPHI

27 ABTOTpOGHBIN TUIT 0OMEHA BEIIECTB

28 doTtocuHTE3

29 Xemocunres. Jlaboparopnas pabota «CpaBHeHUEPOLIECCOB (OTOCHHTE3A U
XEMOCHHTE3a»
AnHanrpoOHbIe Opranu3Mbl. Buisl 6poskeHus.

30 JIaGopatopHas paboTa «CpaBHEHHE POLIECCOBOPOKEHUS U IBIXAHUS

31 AdpoOHBIE OPTaHU3MBI. DTallbl SHEPTETHIECKOr00OMEHa

32 DHeprus MeMOpaHHOTO rpaaueHTa mpoToHoB. CunTte3 AT®: paboTa mpoTOHHOK
AT®-cuHTa3bl

33 Peakuu MaTpuyHOro CMHTE3a




34

Tpanckpunuust — Marpuunbii cuate3 PHK

35 Tpaucnsius u e€ dTarnbl
36 Koauposanue amuHOKHCHOT. Postb pubocom BOMOCHHTE3E Oenka
37 Opranu3zaiys reHoma y pokapuoT U 3yKapuoT
MoJtekyIIipHbIC MEXaHH3MBI SKCIIPECCHH T'€HOB YIyKapruoT. CaMoCTOsATeIbHAS
38 pabota Ne 3 "OOmeH BemiecTB 1 YHEPTUA"
Bupycbl — BHekseTOUHbIE ()OPMBI KU3HU U OOJIUraTHbIE Mapa3UTHI.
39 [TpakTuueckas padota
«Co3anne MoJIeH BUpycay
40 BupycHbie 3a0051eBaHNs YeI0BEKa, >KUBOTHBIX, PACTEHUIN
41 HanorexHoigornuu B OMOJIOTMY Y MEQULIHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuusnsiii cuate3 JITHK
m Xpomocowmsl. JlabopatopHas padora «/3ydeHnexpoMocoM Ha TOTOBBIX
MUKpOTpenaparax»
45 JleneHnue KJIETKH — MHUTO3

46

Tuns! ketok. Kapnokunes u nutokunes. Jlaboparopnas padora «Habmronenue
MHUTO3a BKJIETKaX KOHYHMKA KOpEelIKa Jiyka (Ha TOTOBBIX MUKPOIIpenaparax)»




Perynsius sxu3HenHoro 1ukiia kierokKonrponsHas padora Ne 1

47 " " 1
Kierka

48 OpranusM Kak eIuHOE eJI0e 1

49 Txanu pacrenuit. JlabopatopHas padota 1
«M3ydeHne TKaHEeN pacTeHUI»

50 TkaHu )KMBOTHBIX U uenoBeka. JlaboparopHaspabora «M3yueHue Tkane 1
KUBOTHBIX)»
Opransl. Cucremsl opranos. Jlaboparopraspaborta «/3ydeHune opranos

51 IIBETKOBOTO 1
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBI>KEHUE OpraHu3MOB

54 [Tutranue opranu3mMoB

55 ITnTanue N03BOHOYHBIX )KMBOTHBIX. [TuIieBapuTenpHas cuctemMa 1
qeJoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKa 1

58 Tpancmoprt BeliecTB y opraHu3MoB 1

59 KpoBeHocHas crctema 03BOHOYHBIX JKHBOTHBIXU YEJIOBEKA 1

60 Brigenenue y opranu3smMosB 1

61 3amura y OpraHu3MoB 1

62 NMMyHHas cucremMa 4yenoBeKa 1

63 Pa3znpaxxumocTs M perynsanus y opraHu3MoB 1

64 I'ymopainbHas peryasius 1 SHIOKPUHHAsCUCTEMA )KUBOTHBIX U YeJlOBEeKa 1

65 @opMbl pa3MHOXKEHHS OPraHU3MOB 1




66

[TosmoBoe pa3zmMHOKEHUE

67 Meiio3
I'amerorenes. O0pa3oBaHue M pa3BUTHE MOJIOBEIXKIETOK. JlabopaTopHas pabora
68 «M3ydeHne cTpoeHus MOJIOBBIX KJIIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB —OHTOTEHE3
70 3akiagka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIXJINCTKOB
Poct u pa3zButue xxuBoTHbIX. JJabopaTopHasipaboTa «BrisiBIeHHE TPU3HAKOB
71 CXOJICTBA
3apOJIBIIIEH TO3BOHOYHBIX JKUBOTHBIX)
Pa3smHuoxenue u pazButue pactenuit. Jlaboparopnas padorta «CTpoeHHe OpraHoB
Pa3MHOKEHMS BBICHIUX pacTeHUiD» KU3HEHHBICIUKIIBI PACTCHUH.
72 CamocrositensHas padora Ne
4"Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB"
73 HcTopus cTaHOBIEHUS U PAa3BUTHS T€HETUKH KaKHAYKH
OcHOBHBIE IOHATHS U CUMBOJIBI TeHETUKH. JIabopaTtopHas pabota «Jlpo3oduna
74 KaK 00BbEeKT
TeHETUYECKUX UCCIIETOBAHUII
3aKOHOMEPHOCTH HacleAOBaHUs MPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBAHHUE.
75 [IpakTueckaspadbora "VM3yueHue pe3yiabTaToB MOHOTHOPUAHOTO CKPEIIUBAHUS Y
apo3o¢uist"
76 [{uTonornyeckue 0CHOBBI MOHOTUOPHIHOTO CKPEIIUBAHUS

77

AHaJ'II/I3I/IpyIOIJ_ICC CKpCHIMBAaHUC. HCHOHHOCI{OMI/IHI/IPOBEIHI/IC




JurubpumHoe ckpermmuBanue. [Ipaktudeckas padora «3ydenue pe3ynbTaToB

78 TUTHOPHTHOTO 1
CKPCIIUBAHUS Y APO30(DUITBD)

79 [{uToTorMYeCcKue OCHOBBI TUTHOPHUTHOTO CKpEIMBaHus. Pemenue 3aaa4 mo 1
FEHETHKE

80 CueruieHHOE HAcJIeI0BaHNE TIPU3HAKOB 1

81 XpOMOCOMHAs TEOPHS HACJIEACTBEHHOCTH 1

82 I'eHeTuKa mosa 1

83 I'eHOTHIT KaK IIEJIOCTHAS CUCTEMA 1
['eHeTHMUEeCKUIT KOHTPOJIb PA3BUTHS PACTEHHUI,)KMBOTHBIX U YeloBeKa Pemenne

84 3aJ1a4 IO T€HETHKE. 1

85 N3MeHYnBOCTh IPHU3HAKOB. BHUIbI ”3MEHUNBOCTH

86 MoaubukanrnoHHast U3MEHYUBOCTh 1
BapuannonHsslii psin 1 BapuarimonHas kpusas.Jlaboparopnas pabota
«MccnemoBanne 3aKOHOMEPHOCTEH MOIU(UKAITMOHHONW H3MEHYUBOCTH.

87 [TocTpoenne BapuarimoHHOTO 1
pslla 1 BapUallMOHHOW KPUBOM»

88 I'enoTuMueckast U3AMEHYMBOCTH. KOMOMHATHBHAS H3MEHUYHBOCTD 1
MyranmoHHas ©3MEHUYUBOCTh. [IpakTuyeckas

89 pabota «Myranuu y Apo30¢uisl (Ha TOTOBBIXMHUKPOIIPENIapaTax)y» 1

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. DMUTeHETHKA U STTUT€HOMHKA 1

o1 I'enetuka yenoBeka. [IpakTuueckas paboTa 1
«CocTraBneHue U aHaIU3 POJIOCIOBHOM

92 MeTtoapl MEUITMHCKOM T'€HETUKHU 1




3HayeHue MCHI/II_[I/IHCKOI\/'I TCHCTUKHU B MPCAOTBPAIICHUU U JICHCHUU I'CHCTHYCCKUX
3a00JIeBaHMIi YEIOBEKA. CAMOCTOATEIbHAs paboTa

93
No 5 "T'enetuka"
OcHoBHbl€ NOHATUSA cenekuuu. JlabopaTopHas
94 pabota «M3ydeHue copToB KyIbTYPHBIX PACTCHUIN U MOPO]T TOMAITHHX
KUBOTHBIX)»
Mertonp! cenekinoHHOM padoThl. JlabopaTopHasipabota «M3ydeHue MeToa0B
95 CEJICKINH
pacTeHuin»
9% JIOCTIKEeHHS CeNIeKITUU pacTeHH 1 )KMBOTHBIX. [IpakTideckas paborta
«IIprBUBKa pacTeHUI»
97 CoxpaHeHne, n3y4yeHne 1 UCII0Ih30BaHUETCHETUUECKUX PECYPCOB
buoTtexHonorus kak Hayka U oTpacib Mpou3BoacTBa. [IpakTuyeckas pabora
98 «3yueHune
00BEKTOB OMOTEXHOJIOT U
99 OcHoBHbIE HaNpaBICHUSI CHHTETUYECKOW ONOIOT N
100 | XpomocoMHas U TeHHasi HHKCHEPHSI
101 Memununckue ouorexHosioruu KonrponpHaspadora Ne 2 "I'eHeTrnka u
cejxexus"”
PesepBHriit ypok. [ToBTOpenue, 060011eHue, ccTeMaTH3alks 3HAHUN
102 | Urorosas padora 3akypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102

30




11 KJIACC

KoaundecTBO 4acoB

Ne | Tema ypoka KonTpoJsbnbie
Bcero I[pakTHYeckue

/
E padoTeI padoThI

OpomouuonHas teopus Y. lapsuna

JIBr>KyIye CHitbl 3BOJIIOIMU BUIOB 110 Y. /lapBuHy

Bopn0a 3a cyiecTBOBaHNE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOP

DopMUPOBAHHE CUHTETUYECKON TEOPUH IBOJTIOIIUU

OTamnsl SBOJIOIMOHHOTO mponecca: MUKPOIBOJIIOIMUA 1 MaKPOI3BOJIIOLNA

oA W N K
Rk RP| P

[Tonynsiuust — sneMeHTapHas €IMHHIA SBOJIFOIAN

3akoH reHetuueckoro pasHoBecus [Ix. Xapau, B. BaitnGepra. JlabopatopHas

\l

pabota «BbIsBIIeHHE N3MEHYHUBOCTH Y 0COOEH OTHOTOBHIA 0.5

DnemeHTapHbIe (PaKTOPHI IBOJIOLUN

Dddext ocHoBarenss. IH KT OYTHITOYHOTO TOPIIBIIIKA

10 Murparuu. M3osiiun monyssiuid: reorpaduyeckas, Ouogorunyeckas

11 EcrecTBeHHBIN 0TOOP — HAMPABIAIOMINI (GAKTOP IBOTIOLUA

RlRr R R[R|

12 [TonoBoii oTOOP

[Tpucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysibTaT MHUKPOIBOJIIOIHH.
13 JIabopatopHas pabota «3ydeHne apoMop(pO30B U UIUOATATITAIIH Y 1 0.5
PacTeHUI M KUBOTHBIX)»

[Tpumeps! npucnocobaeHnil y Opranu3mMoB: MOp(oIoruieckue,
¢busnonoruyeckue, OMOXUMHUYECKUe, moBeaeHueckue. JlabopaTtopHas

14 1 0.5
paboTa «IIpucrocobyieH s OpraHU3MOB M UX OTHOCUTEIIbHAS
11enecoo0pa3HoCTb»

15 Bun, ero kpurepuu u ctpykrypa. JlaboparopHas pabora «CpaBHEHUEBHUIOB TO 1 0.5

MOP(}OJIOTHIECKOMY KPUTEPHUIO»

16 Crpykrypa Buza

17 Bunoob6pa3oBanue kak pe3yiabTaT MUKPO3BOIIOINN

18 CBs13b MUKPO3BOJIIOLIMH U SMTUEMHUOJIOTHHI 1




19 Makponssomtonus. [laneoHTonornyeckue MeToabl U3y4eHHUs SBOJIIOLMH 1

20 buoreorpaduueckue METOIbI U3yUEHUS 3BOTIOIUN

21 OMOPHOJIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHYECKIE METOIBI 1
W3yUYEHHSI SBOJTIOLAN

29 MonexyIsipHO-TeHEeTHIECKIE, ONOXUMUYECKHE U MaTEMaTUIECKHe 1
METO/Ibl U3YUCHHUS IBOJIOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIHH 1

24 AnantuBHas paauanys. HepaBHOMEPHOCTb TEMITOB SBOJTIOLIUT 1

25 HayuHble runoressl NporCcX0KIeHUS )KU3HU Ha 3eMile 1

26 JloHay4dHBIE TIPEJICTABICHHS O 3aPOXKJICHUHN KU3HU 1

27 OCHOBHBIE 3TaNbl HEOPTaHUYECKOH 3BOJTFOLINHI 1

28 ['unoTe3bl 3aposkIeHUS KU3HU 1

29 Hcropus 3emnu u metosl €€ n3ydeHus. JlabopatopHas pabora 1 05
«/3yyeHne u onmcaHne NCKOMAeMbIX OCTATKOB IPEBHUX OPraHU3MOBY '

30 HauanpHbie 3Tanbl OpraHuvecKoi 3BOJIOIUN

31 DBOJIIOIHS D YKapUOT 1
OCHOBHBIE 3TalbI YBOJIONNHU PACTUTEIBLHOTO MUpa. [IpakTudeckast

32 pabota «/3yueHre 0COOCHHOCTEH CTPOSHHSI PACTCHHI PA3HBIXOTICIOBY 1 0.5

33 OCHOBHBIE 3Tarnbl FBOJTIOLUHU )KUBOTHOTO MHUPa 1

34 OBoumonus KUBOTHBIX. [TpakTnyeckas padora «M3yuenueocobeHHoCTEH 1 05
CTPOEHHS TIO3BOHOYHBIX )KUBOTHBIX)

35 Pa3BuTHe %u3HN Ha 3emile IO 3paM U Mepuoiam 1

36 MaccoBble BBIMUPAHUS] — HKOJIOTMUECKUE KPUZUCHI IPOLILIOTO 1

37 CoBpeMeHHBIH 3KOJIOTHYECKUN KPU3HC, €T0 0COOEHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHMYecKoro MpoIuIoro 1

39 OcHOBHBIE CHCTEMaTUYeCKHEe TPYIIIbl OPraHU3MOB 1

40 AHTpPOIIOJIOTHSI — HayKa O 4YEJIOBEKE 1

41 PazButune npeacTaBaeHuii 0 MPOUCXO0KACHUH YellOBEeKa 1




Mecto uenoBeka B cucTeMe OpraHUIecKoro mupa. JlaboparopHas

42 pabota «/3y4ueHrne ocoOEHHOCTEH CTPOCHHMSI CKelleTa YeJIOBEKa, 0.5
CBSI3AHHBIX C TIPSIMOXOXKICHHEM)

43 JIBMKyIIME CUIIbl aHTPOTIOI€HE3a

44 CooTHolIeHrne OMOJIOTHYECKUX U COLIMATBHBIX (DaKTOPOB B
aHTPOTIOTEHE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHeTrnka 1 MaJIeOTCHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa

48 Yenoseueckue pachl. [Ipaktnueckas padora «3ydeHne 3K0JI0THYECKUX 1 05
aJlanTalni 9YeI0BeKa»

49 MexaucuuIniInHapHble METOIbI aHTPOIIOJIOT MU 1

50 3apoKIeHUE U Pa3BUTHE IKOJIOTHHI

51 Mertoap! sxosoruu. JlaboparopHas padota «/3ydeHrne MeTO10BIKOJIOTUUECKHUX 1 05
WCCIIEIOBAHUID

52 3HaueHue 3KOJOTUYECKUX 3HAaHUH [T YyeloBeKa

53 DKoJIorHYecKue GaKkTopbI
AbuoTtndeckue aktopsl. CBeT Kak sKojorudeckuii pakrop. JlaboparopHas

54 pabota «BpIsBIIeHHE TPUCTIOCOOTICHUN OPraHU3MOB K 1 0.5
BIIMSTHHEO CBETa»
AbOuoTtnueckue ¢akTopsl. TemmnepaTypa Kak 3KOJOTHUECKHH (akTop.

55 JlaGoparopHass pabora «BbIsBICHHE NPUCIOCOOICHUI OpPraHU3MOB K 1 0.5
BIIMSTHHIO TEMIIEPATyPhI»
Abuotnueckue pakTopsl. BraxkHOCTH Kak 9KOIOTHUECKUN (HaKTOP.

56 JIaboparopHas paboTa «AHATOMUYECKHE 0COOEHHOCTH PACTEHUI U3Pa3HBIX 1 0.5
MeCT OOUTaHMSDY

57 Cpenbl 0OuTaHHUSI OPraHU3MOB 1

58 buonorunueckue puTmbl 1

59 XKuznenusie GopMbl OpraHu3MOB 1

60 buoTtnueckue pakrops 1




3HayeHne OMOTUYECKUX B3aUMOACHCTBHIM JJIS CYLIIECTBOBAHUSOPIaHU3MOB B

61 1
cpene oouTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHU TOMYIISIIAN 1

63 OcHOBHBIE ITOKA3aTEIH IMOMYJIISINH: YACICHHOCTD, TUIOTHOCTh,BO3PACTHAS H 1
MOJIOBAsi CTPYKTYpa

64 OcHOBHBIE ITOKA3aTeIH MOMYJISINHI: POKIAEMOCTh, TPUPOCT, TEMITPOCTA, 1
CMEpPTHOCTh, MUTPAITAN

65 DKoJIOTUYECKast CTPYKTYpa IMOMYIISIAN 1

66 JInHaMuKa TOMYISAINN U €€ perysius

67 KpuBbie pocTa 9iCIEHHOCTH TOMY/ISIUU. KprBbIe BEBDKUBAHUS

68 DxoJsiornueckas Humia Buja. Jlaboparopuas padota «IIpucnocobnenuscemsiH 1 05
PaCTeHHIA K PaCCEIICHUIO)»

69 Bun kak cuctema momyssiui 1

70 3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALIUHA KUBOTHBIX 1

71 Coo00111€cTBO OPraHN3MOB — OHMOIIEHO3 1

72 DKoCHCTEMa KaK OTKPBITasi CHCTEMA 1

73 KpyroBopoT BeIecTB ¥ MOTOK YHEPTUU B SKOCUCTEME 1

74 OcHOBHBIE MIOKAa3aTEIN YKOCUCTEMBI 1

75 DKOJIOTHYECKHE TTUPAMHUIBI 1

76 N3menenus cooOI11ecTB — CyKIECCUU 1

77 [TpupoHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMBI MOpEIn 1
OKECaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJIP, IECOB, CTEMNEH, MyCThIHB

79 AHTpPOIIOT€HHBIE KOCUCTEMBI

80 Ypboakocucremsl. [Ipaktuueckast paborta «/3ydyeHne u onvcanue 1 0.5
ypOOIKOCUCTEMBI»

81 3akoHOMEpHOCTH (GOPMHUPOBAHUS OCHOBHBIX B3aHMOICHCTBUIIOPraHU3MOB B 1

OKOCHUCTEMAX




MexaHn3Mbl BO3ACHCTBUSL 3arps3HEHUN pPa3HbBIX TUIOB Ha

82 CyOOpraHu3MEHHOM, OPraHW3MEHHOM, TMOMYJISLUOHHOM U 1
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapaast 060109Kka 3eMITH 1

84 Yuenue B. . Beprasnckoro o 6nocdepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChepshl 1

86 KpyroBopoThI BEMIECTB U OMOTCOXUMHUUYECKUE TTHKITBI 1

87 3oHanpHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYILIN 1

88 YcroitunBocTh 6nocheps 1

89 DKOJIOTUYECKHE KPU3HUCHI M UX TIPUIHHBI 1

90 BosneticTBre yenoBeka Ha 6nochepy 1

91 AHTPONIOr€HHOE BO3/CMCTBUE HA PACTUTEIBHBIN 1 )KUBOTHBIA MUD 1

92 Oxpana mpupo/IbI 1

93 OCHOBHBIC PUHIIAITBI YCTOWYHBOTO PA3BUTHUS YEIOBEUYECTBA UITPUPOIBI 1

94 ParmonanbsHOE PUPOIOTIONH30BAHUE U COXPAHEHHE OMOJIOTHYECKOTO 1
pasHooOpa3zus 3emin

95 O6061enue no Teme « MUKPOIBOIONHS U €€ pe3ysIbTaThD) 1

96 O6o006menue mo Teme «MakpOdIBOIOIUS U €€ Pe3yIbTaThI» 1

97 O6006menue mo reme «IIporcxokaeHre U pa3BUTHE )KU3HU HA 3eMJIe 1

98 O6006mmenue mo reme «IIpoucxokIeHHE YeI0BEKa — AHTPOTIOTESHE3» 1

99 O06o06mIeHHe TI0 TeMe «IKOJIOTHSI — HayKa O B3aUMOOTHOIIECHHSIX 1
OpPraHUu3MOBY

100 | O6o6uenue no Teme «OpraHu3Mbl U cpeia OOUTaHUS

101 | OOGobmeHue mo Teme «IKOJOTHS BUIOB U TOMYIISIIHIDY

102 | O6o6uenue no Teme «bruocdepa — riaodaabHas SKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
* buosiorus . 10 xnacc: yriyonénnsiii yposens / [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Ilox pen. [laceunuxa B.B.,

Axunonepnoe o6mectso «M3narensctBo «lIpocsemenuney, 2020. — 336 c.

* buosorus, 11 xnacc: yrnyonéunsiii yposens / [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Ilon pen. [laceunnka B.B.,

Axunonepnoe o6mectso «M3narensctBo «lIpocsemenney, 2021. — 320 c.

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA

* MULTIMEDIA — noanepxka kypca «O01ast 0noiorus»;

» JTaboparopust KJIETKA ; Metoanueckue matepuainsl: COOpHUK HOpMATUBHBIX ToKyMeHTOB. buonorus /Coct. O.J1. nenpos, A. T'.,
ApkaneeB. — M.: JIpoda, 2010

Cnucok JInTepaTypbl 1JIsl YHUTeNs:

1 BaryeB A.C., I'yneaxoBa M. A., EneneBckuii A.I'. buosorus. bosbioit cipaBoYHUK 7151 IIKOJIBHUKOB | MOCTYIMAIONIUX B BY3bl. — M.: JIpoda,
2011
2 bonrosa M. B. Coopauk 3amay o OO011eit OMoa0THH ISl TOCTYHAoNMUX B BY3bl. — M.: «OHuUKC 2 1Bek» «Mup u o6pazoBanue», 20123 Kosznora
T.A., Kyamenko B.C. buonorus B Tabnunax 6-11 knacesl. CipaBounoe nocodue. — M.: JIpoda, 2010

JonoHUTe/ILHAS JIUTEPATYPA ISl YUYUTEJIs:

1 Anacracosa JL.II. O0mias 6uonorus. Jlunakrudeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

2 Usanosa T. B. COopHuK 3aanuii no o6mieit 6uonorun: nmocodue ajs yqanuxces oomeoopasosart. yupexaenuit /T.B. Usanosa, I'. C. KanuHosga,
A .H.Msrkosa. — M.: [Ipocsemenue, 2012

3 Koznosa T.A. Kosnocos C.H. /lunaktuuecknue KapTouku-3aiaHus 1o oouieit 6uonoruu. — M.:M3natensckuit JJom «I'enmxep», 2012 — 96¢.

* Jlabopatopus EHETUKA;



* Jlaboparopus DKOCUCTEMBI;

HNurepuer-pecypcenr: Caiitel B UnTEpHET:

* WWw.bio.1september.ru — razera «buosiorus» - npuioxeHue K «1 ceHTIOps»;
* WWW.bio.nature.ru — HayuHbie HOBOCTH OMOJIOTHY;

* Www.edios.ru — Diioc — IEHTP JUCTAaHIIMOHHOTO 00pa30BaHuUs;

» www.km.ru/education - yaeGHbIe MaTepuabl u ciioBapu Ha caiite «Kupmmut u Medpoauiit HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU UHTEPHET A npeca caittoB B UTHTEPHETE

www.bio.1september.ru - razera «buosorusy - npuIOKeHue K «1 ceHTIOpA»WWW.Di0.nature.ru - HaydHble HOBOCTH OHOJIOTHH

www.edios.ru - DIoc - IEHTp JUCTAHITHOHHOTO 00pa3oBanus WWW.Km.ru/education - YueOuble MaTepHaiibl U CJI0BapH Ha caiite «Kupuint u
Medoauii» http://school-collection.edu.ru Exunas komekius nudpoBbix oopazoBaTensHbIxpecypcoB. http://window.edu.ru/ ExuHoe okHO qocTyma K
o0pazoBarelbHBIM pecypcam

http://www.priroda.ru — ITpuposa: HalMOHAIBHBIN TOPTAL.

http://obi.img.ras.ru — ba3a 3nanuit Mo OMOJOTUHM YeIOBEKa. YUECOHHUK 110 MOJICKYJIIPHO OMOJIOTHH YeToBeKa, ONOXUMUH, (DU3UOJIOTHH, TEHHOH 1

0ETKOBOM MH)KEHEPHH.

http://www.zoomax.ru — 300J10THsI: YeIOBEK U JOMaIHKie )uBOTHBIC. hitp://www.fipi.ru — ®enepanbHblii HHCTUTYT MEIArOTHYECKUX H3MEPEHHIL.


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




	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Тема 1. Биология как наука
	Демонстрации
	Тема 2. Живые системы и их изучение
	Демонстрации (1)
	Тема 3. Биология клетки
	Демонстрации (2)
	Тема 4. Химическая организация клетки
	Демонстрации (3)
	Тема 5. Строение и функции клетки
	Демонстрации (4)
	Тема 6. Обмен веществ и превращение энергии в клетке
	Демонстрации (5)
	Тема 7. Наследственная информация и реализация её в клетке
	Демонстрации (6)
	Тема 8. Жизненный цикл клетки
	Демонстрации (7)
	Тема 9. Строение и функции организмов
	Демонстрации (8)
	Демонстрации (9)
	Тема 11. Генетика – наука о наследственности и изменчивости организмов
	Демонстрации (10)
	Демонстрации (11)
	Тема 13. Закономерности изменчивости
	Демонстрации (12)
	Тема 14. Генетика человека
	Демонстрации (13)
	Тема 15. Селекция организмов
	Демонстрации (14)
	Тема 16. Биотехнология и синтетическая биология
	Демонстрации (15)
	11 КЛАСС
	Демонстрации (16)
	Тема 2. Микроэволюция и её результаты
	Демонстрации (17)
	Тема 3. Макроэволюция и её результаты
	Демонстрации (18)
	Тема 4. Происхождение и развитие жизни на Земле
	Демонстрации (19)
	Демонстрации (20)
	Тема 6. Экология – наука о взаимоотношениях организмов и надорганизменных систем с окружающей средой
	Демонстрации (21)
	Тема 7. Организмы и среда обитания
	Демонстрации (22)
	Тема 8. Экология видов и популяций
	Демонстрации (23)
	Тема 9. Экология сообществ. Экологические системы.
	Демонстрации (24)
	Тема 10. Биосфера – глобальная экосистема
	Демонстрации (25)
	Тема 11. Человек и окружающая среда
	Демонстрации (26)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО БИОЛОГИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	2) совместная деятельность:
	Овладение универсальными регулятивными действиями:
	2) самоконтроль:
	3) принятие себя и других:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО  ПРОЦЕССА
	ОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	Список литературы для учителя:
	Дополнительная литература для учителя:
	Интернет-ресурсы: Сайты в Интернет:

		2023-10-13T09:49:01+0500
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛЕСНИКОВСКИЙ ЛИЦЕЙ ИМЕНИ ГЕРОЯ РОССИИ ТЮНИНА А.В."




