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MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOMY npeaMety "buonorus” (manee - 6MoI0THs) HA YPOBHE CPETHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro npeamMera «bruoOrus» U OCHOBHBIX MOJIOKEHHH (henepanbHoil paboueii porpaMMel
BOCIIUTaHMSL.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kiaccer) siBnsiercs
OJIHUM M3 KOMIIOHEHTOB IpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble IpeaMeThl». CoriiacHo
nonoxeausMm PI'OC COO npoduibHble ydyeOHBIE MPEIMETHI, W3ydaeMble Ha YIIyOIEHHOM
YpOBHE, SABISIOTCSA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
00pa3oBaHMs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0ImKM, CpeAHUM IPO(PECCHOHATBLHBIM U BBICHIMM 00pa3zoBaHueM. B To ke BpeMs Kaxablil u3
TUX Y4EOHBIX TMPEIMETOB JOJDKEH OBITh OPHUEHTUPOBAH HAa NPUOPUTETHOE pELICHHE
00pa30oBaTeNbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0y4aromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAay4YHOTO 3HAHMA,
CBSI3aHHOTO C OMOJIOTHEH, MEIULIMHOMN, SKOJIOTHEH, ICUXO0JIOTHEH, CIIOPTOM HJIM BOGHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér npencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOiIEHHOM ypOBHE, OIIpeaesseT 00s3aTeaIbHoe
(MHBapUaHTHOE) TNPEAMETHOE COJAEpKAHME, €r0 CTPYKTYPHUpPOBAaHUE IO pa3jesiaM M TeMmaw,
pacripesiesieHue 10 Kj1accaM, peKOMEHAYET M0CIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuaa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOIro Ipolecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme no Onosoruu peaau3oBaH HPUHIIMIT
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
6sarozapst 4emy poCcMaTpUBAETCS HANIPABJIEHHOCTh HA MOCIEAYIOIIEe pa3BUTHE OMOIOIMYECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTUYECKOTO MBIIIJICHNUs, HPEJCTaBICHUH O 310pOBOM 0OOpa3e >KU3HU, Ha BOCIHUTaHHE
OepeHOro OTHOLIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme nmo Ouosoruu Takxke
IOKa3aHbl BO3MOXKHOCTU ydyeOHoro npeamera «buosorus» B peanuzauun tpedoBanuii @I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MIPEJAMETHBIM pe3yJbTaTaM 00ydeHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENbHON NEATENLHOCTH O0y4aromuXcs Mo
OCBOCHHMIO COJEp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHusl.

VY4eOHnblil npeamer «buonorus» Ha ypoBHE CpeJHEro oOIIero oO0pa30BaHMs 3aBEpIIACT
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH HA pacIIMpEeHue U yriyOleHue 3HaHu|
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPHOJIOTUI
U OMOJNIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIMH, OMOTEXHOJIOTHMH, 3BOJIIOLMOHHOTO YYEHUS U
HKOJIOTHH.

N3zyuenne yuebHoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJrOTOBKY 00 yUarOIMXCsl K MOCIIEAYIOIEMY OTYyYEHUIO OMOJIOTHYeCKOro 00pa30BaHus B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHOro oobpazoBaHus. OCHOBY €ro cojepaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHHM OOYy4YarOUMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3fefioB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTYy4arOT pa3BUTHE. Tak, paciIUpeHbl U yrayOiaeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOIMYECKUE CBEICHUS
IPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXXHO HCIOJb30BAaTh KAaK OPUEHTUPHI IS
MOCHEeAYIOLEro BeiOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOTYYEHHBIMU O0YYaIOIIUMUCS NPU U3YUYEeHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buornorus" otpaxaer CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIN MOAXOABI K H3yueHHuio Ouosoruu. CoriacHo UM, HU3y4aroTCs



CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHU3aIlNH,
SBOJIIOIIMM OPraHUYECKOTO Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOHM M KIETOYHOH OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKLNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYIOTCS 3HAaHUS OOydarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi 3BOJIOIMOHHOE YY€HHUE, OCHOBBI SKOJIOTHH U
yueHue o buocdepe.

VYueOuplii mnpeamer «buonorus» mnpusBaH OOECHEUUTh OCBOCHHE OOyYarOIIUMUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, HJEH, NPUHIMIIOB W NPaBWUJI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HAaHUW O CTPOCHUU, MHOTO00pa3uu U
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIsAIud, OWOLeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX AaCIEKTax
Ouonornyeckux 3HaHWi. [[ng pa3BUTHS W MOANEpKAHUS WHTEpeca 00yJaromuxcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACpKaHUHU MPOrPaMMBI I10
OMOJIOTMH TIPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS M Pa3BUTHUsSI TOW WM UHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBJa/ICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMi JKHBBIX CHUCTEM
pa3HOro paHra u NpuoOpETeHHe YMEHUI NCIIONB30BaTh 3TU 3HaHUA B (POPMUPOBAHUU UHTEpEca K
onpenenéHHoil obnactu npodecCUuOHANBHON NEeATEIbHOCTH, CBSI3AHHOW C OMOJOTHEW, WIN K
BBIOOPY yueOHOro 3aBeieHus ISl MPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

JlocTimkenne nenu u3ydeHus: yaeonoro mnpeamera «buonorus» Ha yriryOn€HHOM ypoBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOCHHE OOYYaIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: OO0 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTAaBIISIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTeM (KIIETKa, OpraHu3M, MOy, BH]I,
ouoreorieHo3, Ouocdepa); O BBIAAIOUIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHWE  OOydJaroImuxcs €  METOAaMH  TO3HAHUS ~ KUBOH  TPUPOJBL:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOW OMOJIOrHH,
AMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIIOTUN U CHHTETHUECKOU
OMONIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOIECTHUPOBAHNE);

OBJIQJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOAWTh, AHAIM3HPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(OPMAIIHIO; TOJIb30BaTHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHUN U COIIMATTbHO-I)KOHOMHYECKUMH
¥ HKOJIOTUYECKUMU TPpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATH ITOCIEICTBUS CBOEH 1€ TEILHOCTH MO
OTHOLIEHHUIO K OKpY)Kalolleld MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U 370POBbIO
OKpYKaIOIIMX JItOJIei; O0OOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH(EKIMOHHBIX
3a0oeBaHni, TpaBWiia TOBEACHUS B TMPHUPOJE M oObOecrnedeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX MPUPOJHOIO M TEXHOTCHHOTO XapaKTepa;
XapaKTepru30BaTh COBPEMEHHBIE HAYYHBIE OTKPHITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HaKOMCTBA C BBINAIONIMMHUCS OTKPBITUSMH M COBPEMEHHBIMH HCCIIEIOBAaHHUSIMUA B OMOJIOTHH,
pelaeMbIMH €10 IIpoOJeMaMy, METOJOJIOrHel OMOJIOTHYeCKOro HCCIeIOBaHUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HWCCIICIOBAHUMA, pemeHuss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTYECKUX 0OBEKTOB U MPOLIECCOB;



BOCIIHUTaHHE Y OOYYaIOIIUXCsl IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOAE B IEIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpMHpOBAHHE SKOJIOTMYECKOH, TIE€HETHYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpereHne 00yJaroIUMHICS KOMIIETEHTHOCTH B PAllMOHATBHOM IPUPOAONOIH30BAHUN
(cobmroneHne TmpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JroAeH (COONMIOAeHus Mep
npoduIaKkTuky 3a0601eBaHmil, o0ecrieueHne 6€30MacCHOCTH KU3HEACSITeIbHOCTU B UPE3BbIUaiHBIX
CUTYalLUsAX IPUPOJHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUs OMOIOIMYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHME YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCSA WHIAWBHYaTbHON
o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy npodeccuoHaIbHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C WHAWBUAYAJIbHBIMA HHTEpECAMHU U MOTPEOHOCTAMU
pervoHa.

OOmiee 4YMCIIO 4YacoB, OTBEIEHHBIX HAa M3Y4YeHHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpenHero ooiiero oopasoBanus, cocrapiser 204 gaca: B 10 kinacce — 102 yaca (3 yaca B HeIelo),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT60p OpraHU3aIlMOHHBIX POPM, METOJIOB U CPEICTB O0yUEHHS OMOJIOTUHU OCYIIIECTBIISCTCS
¢ yuéroMm crenu(uKH €ro CoAep KaHHs M HAIpPaBJIEHHOCTH Ha MPOJOHKEHHE OHMOJIOIMYECKOTo
00pa3oBaHMs B OPraHU3aLUAX CPEIHEr0 MPOPECCHOHATBHOIO U BBICIIETO 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIIOBHEM IPU OOYYEHHWH OWOJIOTHMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpoBeJcHNE JIA0OpAaTOPHBIX W MpakTU4Yeckux pador. Takxke ywacTue oOyyaroumxcs B
BBINTOJIHEHUH MIPOCKTHBIX U y4eOHO-HUCCIIEA0BATENILCKAX PA0OT, TEMAaTHKA KOTOPBIX OMPEICIAETCS
yUUTEIEeM Ha OCHOBE UMEIOIIUXCS MAaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJOrMM B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Oroaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBEKA: MEJUIIMHE, CEIIbCKOM XO0351MCTBE, IPOMBIIUIEHHOCTH, OXPaHe IIPUPOJIBIL.

JdemoHcTpauMu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, M. . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTUMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOPraHM3alMs, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTD,
M3MEHYHMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBOIA, 3KOCHUCTEMHBIN (OMOTeoIIeHOTUYECKHIA ),
ouocdepusbiid. [Ipomeccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromue *UBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmrioneHue, maMepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpUUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBoliCcTBa )XKMBON MaTtepun», «YpOBHHU OPraHU3ALMH KUBOM NMPUPOIb», «CTpOEeHUE )KUBOTHOU
KJIETKN», « TKaHU )KMBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOI'0 OPraHn3May, «buoreonenos,
«buocdepar, «MeToabl n3ydeHUs )KUBOU TPUPOJIBI.

O6GopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buoJiorusi KjieTku

Krnetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHUIIA )KUBOTO. VICTOPUS OTKPBITHS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPHUHU.

MeToapl MOJEKYIIpHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONHS, XpomaTtorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, aAuddepeHnnanbHOe  LEHTpUYTHPOBaHHUE,



KyJbTUBHUPOBAHUE KIETOK. M3yueHue purcuposanHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kougoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaxkTepraIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPO3JIeMeHThI. Boaa u e€ posnb
KAK pacTBOPUTENsl, pPEareHTa, ydacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYISLUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosnornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

YrneBoasl. MoHOCAaxXapuabl, AUCAXAPHIBL, OJUTOCaXapH Ikl ¥ onrcaxapuabl. OOmui mian
CTpOCHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonorndeckue GpyHKIUN yTIeBOIOB.

Jlumuael.  T'mapodmneHo-THIpOdOOHBIEe  cBoiicTBa.  Kmaccudukanmss — nummmaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupals.
Mecronaxoxaenue u ononorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoOBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. /[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
OuoMoNeKy u ux Komniekcos. KomnvromepHulil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HEeNnpupoOHbIX AHAN0208.

JleMoHCTpanun

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

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW ITPUPOIEN.

Tabmunel u cxembl: «llepuonuyeckas TabauIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJNbI», «CTpOCHHE MOJEKYN YIIIEBOJIOB», «CTpoeHHE MOJICKYI
mnunoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHHE MONIEKYIbl AT,

O6opynoBaHue: XuMUYecKasi Iocyia 1 000py1oBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHE OEJIKOB C OMOIIbIO KAUECTBEHHBIX PEaKIUil».

Jladoparopnasi padora «lcciemoBanne HYKICMHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CtpoeHue u GyHKIUH KIETKHU

Tumel KJIETOK: dyKapHOTHUYecKas M mIpokapuoruyeckas. CTpyKTypHO-(YHKIHOHAJIbHbIC
00pa3oBaHus KIETKH.



CtpoeHre mpoKapuUOTHYECKON KIeTku. KieroyHas creHka OakTepuid W apXeu.
Oco0eHHOCTH CTPOEHUS TeTepOoTpoPHON M aBTOTPOGHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTH4Yeckoi kieTku. [Ima3zmaruyeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHYecKodl MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
MJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénHas audy3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. Pabota
HATPUN-KaJTMEBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas crenka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnazma. I{uro3onb. [lutockener. JIBmkeHue murToriazmbl. OpraHouabl KIETKH.
OnHOoMeMOpaHHBIE OPraHOWIBI KIETKH: dHAoIIazmaTindeckas cetb (DI1C), anmapar ['onbmxw,
JN30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIIETKH.
CrpoeHne TpaHySIpHOTO peTuKymnyma. Mexanusm nanpasnenus 6enkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHJOMIa3MaTHYeCKuil petukynyMm. CekperopHast (GyHkuus anmapara [onbmku. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MHUTOXOHApUA W miactul. llepBuuHble, BTOpPUYHBIE M CIOXKHBIE ILUIACTHbI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue ¥ (QyHKIHA HEMEMOPAHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpodunaMeHTbl. AKmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Krerounsiii mentp. CrpoeHHe U [BIKEHHE KIYTHKOB U PECHHUYEK.
Muxkpotpybouku nutoria3mel. LleHTpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. MomopHuvle 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 MUumose. SoepHuiti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmunpel u cxembl: «CTpOEHHME SYKapUOTHYECKOM KIeTKu», «CTpoeHue 3>KUBOTHOU
KIETKN», «CTpOEHUE PACTUTENBHON KIETKW», «CTpoeHne MUTOXOHIpUM», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPONpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpOeHMs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHne mia3mMonus3a U AEMIa3MOJIA3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpEeBpallleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUyacTHe KUCI0pOoia B 0OMEHHBIX ITpoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespamienue AT® B oOMeHHBIX mporieccax. @epMeHTaTUBHBIN XapakTep
peakIuii KIeTOYHOro MeTabonu3ma. GepMeHTHI, X CTPOCHUE, CBOMCTBA M MEXaHU3M JIEHCTBHUSI.



Kodepmentsl. OTinnuns pepMEHTOB OT HEOPraHMUYECKUX KaTaln3aTopoB. beaku-akTHUBaTOphl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEaKUUi OT pa3iIHyuHbIX
(bakTopoB.

[lepBrUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuynabix (pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPH(PHLIUPYIOIIHE
OaxTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKkTepry. 3HAUEHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENN
Oone3Hel.

AspobHBIe OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. I[loaroToButenbHBIA 3Tal.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Polb MUTOXOHApPUI B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaswl. llpenMyiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DOTOCHUHTE3», «JHEpPreTUudecKkuit odmen», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTES.

O6opynoBaHue: CBETOBONH MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHnasi padora «/3yueHue KaTaIuTHUeCKON aKTUBHOCTH ()epMEHTOB (Ha IpuMepe
aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUICIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHas nHGOPMALKA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peammzarnus HacnencTBeHHOW wuHQopMmanuu. [eHeTHueckwil KoJA, ero CBOMCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTHeix PHK B OmocunTese Genka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMmuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius ak THBHOCTH T€HOB y ipokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
MonexynapHnvle mexanusmvl 3Kchpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomsi 2enos. Perynsius 0OMeHHBIX MpolieccoB B kKieTke. Knerounslit romeocras.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMraTtHble napa3uthl. CTpoeHHEe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsle 3a00s1eBaHus YyenoBeka, KUBOTHBIX, pactenuil. CITN]], COVID-19, conmansusie
Y MEJUITMHCKHE TPOOJIEMBI.



Buoungopmamura: unmeepayus u ananus oonvuux maccugog («bigdatay) cmpyxkmyphuix
buonoeuueckux oanHvlx. Hanomexuonozuu 6 buonozuu u meouyure. Ilpoepammupyemole ¢hyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JdemoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIEeCCOoB, mpoTekaronmux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYecKuit
(IIOCTMUTOTUYECKHI), CUHTETHYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmmkanums. [lpunnunser  perukamuu — JIHK:
KOMILUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIN  CHUHTE3, aHTUIAPAUICIBHOCTh. MeXaHu3Mm
pernkauuu JTHK. Xpomocomsl. CTpoenne xpoMmocoMm. TenoMepsl u TesioMmepasa. XpoMOCOMHBIH
Ha0Op KJIETKHM — KapuoTul. [MIIOWAHBIA U TamIouIHBIA HaOOPBl XpoMOcoM. ['oMoJornuHbIe
XpoMocoMmbl. [1010BbIE XPOMOCOMBL.

Henenune kierkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJSANIME B HUX MPOLECCH. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsiiiust mutoTHUYECKOro IMKIa KiIETKU. [IporpamMmmupyemasi KjieTouHas THOETb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmul npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «OKWU3HEHHBIA MUK KICTKH», «MuTto3», «CTpOoeHHE XpOMOCOMY,
«Pemmukanms JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KJIeTKax KOpeIiKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax)y.

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJTHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUCThl. KoloHuanpHbIe
OpTaHU3MBI.

B3auMocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl M1 CUCTEMbI OPI'aHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTHTENBHBIX TKaHEW: oOpa3oBarenbHasl, IOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHudeckas. OCoOOCHHOCTH CTpOeHUs, QYHKIMI W PaCIOIOKCHUS
TKaHEN B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. T UITBI )KUBOTHBIX TKAHEH: SMMUTENNAIbHAS, COSIMHUTEIbHAS,
MbIlIeYHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMI U PACIIONOKECHHs] TKaHEeH B OpraHax
KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKITMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuit. CkeneTbl 0JHOKJIETOYHBIX K MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbI 1 BHyTpeHHHH cKeneT. CTpOeHUEe U THUIIBI COSTUHEHUS KOCTEH.



JIBuKeHHE OpraHu3MoOB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHWE MHOIOKJIETOYHBIX pPACTEHUI: TPONWU3MBl M HAaCTHH.
JIBuKeHME MHOTOKJICTOYHBIX )KUBOTHBIX ¥ U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IInranue opranuszmos. Ilormomenue BOAbI, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTtaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBAapPEHUE.
[luraHnne MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUIEBAPUTEIBLHOTO TpakTa. llumieBapuTesbHbIC
»kenesbl. [IuieBapurenpHas cucremMa 4yenoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KJeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEpXHOCTh. XKabGepHoe U JEroyHoe
npixanue. JlpIxaHue TMO3BOHOYHBIX UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUsI JIETKMX I103BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cucTeMa 4YeloBeka. MexaHus3m
BEHTWJISIIIAY JIETKUX y TITUI M MIICKONUTAOIINX. Perynsius apixanus. [[pxarensHbie 00bEMEI.

TpancnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema U e€ opransl. KpoBeHOCHaAs cucTeMa IT03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBbIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus.
OBOJIIOIIMOHHBIC YCIIOKHEHHUSI CTPOCHUST KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX IKHBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenne y opranu3moB. Beigenenue y pacreHuil. BplieneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpeus u 00paTHOE BCaChIBAaHUE
KaKk MEXaHM3MBl pPa0OThl OpPraHoB BhIAeNeHHUS. CBS3b IOJIOCTH Tella C KPOBEHOCHOW U
BBIJICIUTENILHOM CUCTEMaMU. BblfenieHre y NO3BOHOYHBIX >KMBOTHBIX M uesnoBeka. [loukwu.
Crpoenne u pyHKkunonupoBanue HeppoHa. OO6pazoBaHUE MOYH y YETIOBEKA.

3aimuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTEpUid U LIUCTHI
npocTedmux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpeactBa macCUBHOW U
XUMUYECKOH 3a1nThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpPraHu3Ma
or Oone3neil. MMmyHHas cuctema uenoBeka. KieTOUHBIE U TyMOpalbHBIH HMMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit uMMMyHHUTeT. Teopus  KIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpokJIEHHOTO KIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocTts W perymsiuus y OpraHu3moB. PaszipaxuMocTb y OJHOKIIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U HX
3HaYECHHUE.

HepBHasi cuctema u peduiekTopHasi peryisuus y XKUBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTaensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. beszycinoBHble u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryndnuss W 3HAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4elloBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropmMoOHOB. B3auMMOCBS3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptpert: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHUl», «CHUCTEMbl OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopueBwie cuctembr», «Ctpoenue ctednss», «CTpoeHHe IHMCTOBOM IIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenpHass  cucrema», «HepBHag cucrema», «Koxa», «MplleyHass CHCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTtpoeHue Mblib», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX



KUBOTHBIX», «CTpoeHHe THapbl», «CTpoeHHE IulaHapun», «BHyTpeHHEe CTpOEHHE J0XKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBaass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHHe: CBETOBOW MHMKPOCKOI, MHUKpOIIpEnapaTbl OJHOKJIETOYHBIX OpPraHHU3MOB,
MUKpOIIpenaparsl TKaHEeH, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEeHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEJIOBEKA,
00opyoBaHueE JUIsl JEMOHCTPALMKY TOYBEHHOT'0 U BO3AYIIHOIO IUTAHUS paCTEHU, paclieIeHUs
Kpaxmana u 06enKoB 1noj AeiictBrueM (GepMEeHTOB, 000PYJOBAHHE AJISl IEMOHCTPAILIMU OIBITOB 10
W3MEPEHUI0 JKM3HEHHOW EMKOCTM JIETKMX, MEXaHHM3Ma JbIXaTEJIbHBIX JBUKECHHUU, MOIEIU
TOJIOBHOT'O MO3Tra Pa3JIM4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlabopaTopnasi paGora «l13ydyeHne opraHoB IBETKOBOI'O PaCTEHUS».

Tema 10. Pa3MHoOKeHHe ¥ Pa3BUTHE OPTAaHU3MOB

®opMbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T0JIOBOE. Buibt
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meiio3a.
IToBenenue xpomocom B Menose. Kpoccunrosep. buonornyeckuii cMbICi Mel03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpazoBaHue
U pa3BUTHE MOJIOBBIX KJIeTOK. CriepMaToreHes u oorenes. CTpOeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpeHHe W IMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrHOCOOBI OMIIOIOTBOPEHUSI:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopghozcenes — o0Ha uz enasnvlx npooaem smbpuonoeuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesa. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha MpuMepe JATyIkH). [Ipobnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. brnacmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONMUTAIOMUX. 3apObIIIEBble JTUCTKU (IacTpyJisLus).
3akjajKka OpPraHoB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTen
pa3BUBAIOIIETOCs 3apo/Ibliia (SMOpHUOHANIbHAS MHAYKLMS). 3aKiIa/lKa IJlaHa CTPOEHUS )KUBOTHOTO
KaK pe3yJibTaT HepapXUUYeCKUX B3aUMOJCHCTBHUI reHoB. BiusHue Ha sMOpHOHaAIbHOE pa3BUTHE
pa3InYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopo3oM Yy O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSMOr0 W HENPSIMOTO Pa3BUTHUA, UX PACIHPOCTPAHEHUE B IPUPOJE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodur u cnopoput. Meito3 B )KU3HEHHOM LUKIIE
pacrenuii. OOpa3oBanue crop B mpoiiecce Meio3a. 'amerorenes y pactenuii. OriogoTBOpeHHe U
pa3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHME Yy ILBETKOBBIX PACTCHHM.
OO6pa3zoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISILIUN OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIBI 6€CIOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOXeHHEe HBIVIEHB», «Pa3MHOXEHUE THIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHME SHLEKIETKM W CIIEPMaTO30Uaa»,
«OcHOBHBIE cTaiuu OHTOreHe3ay, «[Ipsimoe u HenpsMoe pa3zBuTuey, «Pa3BUTHE MAICKOTO KyKay,



«Pasutne capaHum», «PaszButue mArymku», «/[BOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSIH OIHOJOJBHBIX W JIBYJIOJBHBIX PacTEeHUI», «KU3HEHHBIN UK
MOPCKOW KanycTbl», «/KU3HEHHBIN [IUKII MXa», < KU3HEHHBIN LUK MANOPOTHUKAY, « KW3HEHHBIN
LUKJI COCHBI».

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L UK pa3BUTHS JIATYILIKI Y.

JlabopaTtopnasi paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHS M Pa3BUTHS T€HETUKH Kak Hayku. PaboTsl . Mengens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3Butun reHeTuku. Padotsl H. K. Koneiiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, T'OMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTUN, (QeHOoTHr. OCHOBHBIE METOIbl TEHETHKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuinos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! U cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopnasi pa6ora «/[po3odmia kak 00bEKT FT€eHETHUYSCKHUX MCCIICAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH Menesns — 3aKoH e ITMHO00pa3usi TMOPHI0B
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akon MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTonormueckre OCHOBBI MOHOTHMOPUIHOTO CKpELIMBaHUS. ['HIIOTE3a YHMCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmenienue npu3HakoB MPY HETIOJIHOM JJOMUHUPOBAHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKkOH HE3aBUCHUMOTO
HaCJIeJOBaHMsI MPU3HAKOB. [[uToIOrN4YecKkre OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
TE€HOB, HAPYIICHHUE CLETUICHUS MEX 1Yy TeHaMH. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXAHU3M OIPENENICHUS I0jJa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbli moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAaKoB, CIEIUIEHHBIX C TOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHOKECTBEHHBI ajuien3M. B3auMoJelcTBUe HeaUIebHBIX T€HOB. KOMIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOJIOTHUECKUX MPOIIECCOB, OBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUeCcKne MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35UH — MUKPOOHOM.
['eHeTHYecKUe aCHEKThl KOHTPOISA W M3MEHEHUS! HACIEICTBEHHOW MH(OPMAINH B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBeiii 1 BTOpoi 3akoHBI Menaens», «Tperuit 3akon Menuens»,
«AHanmu3upyollee ckpelBaHue», «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Hacael0BaHHe



MPHU3HAKOB Y Opo3oduishy, «['eHeTnka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quib,
«Kapuorun ntunsn», « MHOKECTBEHHBIN aJlienn3M», «B3anMonencTere reHoBy.

Ob6opynoBanue: MOJENIb sl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHUIOB TEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas pa6ora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. Buiapl  HM3MEHYUBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBECHHAS.

MoaudukanronHas ©3MEHUYUBOCTh. Ponb cpensl B GOpMHPOBAHUU MOIUGPUKAIIIOHHON
u3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIA psii M BapuanuoHHas kpuas (B.
Horanucen). ColicTBa MOIM(UKAIIMOHHON N3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TCHOTUITUNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KombOunatuBHass n3MEeHYUBOCTh. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
W3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3JJaHUU F€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buabl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CHoHTaHHbBIE W HHAYLUUMPOBAHHbIE MYTallUM. SIOepHBbIE M IUTOILIA3MAaTUYECKUE MYyTalUU.
Comaruueckre W MOJOBble MyTanuu. [IpUYMHBI BOSHUKHOBEHHS MyTanuil. MyrareHsl U uX
BJIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacienctBeHHoW wu3meHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTh H
HAaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb SNULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JleMoOHCTpaLun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoauduKanoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHYUBOCTEY, «Melo3y», «OmiogoTBopenuey, «I eHeTnueckue 3a00aeBaHUsS
yenoBeKay, «Buasl myranuiiy.

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(PHUKAIIMOHHOM
M3MEHYUBOCTH. [ToCcTpOoeHME BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENaparax)y.

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBexka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS T'€HOMa 4YelOBeKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETHICCKUN,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuil. COBpPEeMEHHOE OIpe/esieHue
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHcIe ¢ momombio [TL[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bonesnn ¢ HacneACTBEHHOW MPEAPACIOIOKEHHOCTRI0. 3HAYEHWE MEIWIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYJIbTHpOBaHue. CTBONOBBIC KIETKU. [[OHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAaHMM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



['enernyeckue (HakTOPHI MOBBIMIEHHOW YYBCTBUTEILHOCTH YElIOBEKAa K (PU3NYECKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKpyKamlled cpeasl. ['eHeTndeckas NpeapacnoioKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauMu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LlenTpax mpoucxoxeHus 1 MHOrooOpas3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHUH COPTOB PACTEHUH U MOPO/JI )KUBOTHBIX. COpT, MOPO/JIa, ITaMM. 3aKOH TOMOJIOTUYECKUX
psAnoB B HaclencTBeHHOW m3MeHunBocTH H. V. BaBunoBa, ero 3HaueHue mJid CENEKIIMOHHOMN
paboTHI.

MeTopl ceeKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM W MHAMBUYaTbHBIN.
Dranbl KOMOWHAIIMOHHON CcelieKuu. VIcmbITanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO F€HOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboTbl. PamuanoHHbIl U
XUMHUYECKHA MyTarceHe3 KaK WCTOYHHK MYTallMid y KYJbTYPHBIX (OPM OpPraHUu3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBaHUS U MeTOZ0B pekoMOuHanTHbIX JJHK mis monmyuenus
MCXOJIHOTO MaTepHuaa Jijisi CEJICKIUU.

[Tonyuenune monumionnoB. BuHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHr. HepolicTBeHHOE CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Mcmnonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUIU3alusL.
[Tpeononenne Oecruiogusl MEXKBHJIOBBIX THOPUAOB. JIOCTHMIKCHHS CENEKIIMM PACTCHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNOYUsLY.

CoxpaHeHHE U U3YYCHHE TC€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHH W HX JUKUX
poauyeil s CO37aHusl HOBBIX COPTOB U TMOPUAOB CEITbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4ucie ¢ npuMeHeHUuem CO8PEMEHHBIX MEeMO008 HAYYHbIX UCCIe008aHUL, NepedosbIX uoeli U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoOHCTpaL U

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxembl: «L{[eHTpBI MPOUCXOXKIECHUS U MHOT000Opa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIECACTBEHHON H3MEHYUBOCTHY», «METOIbI CEIEKIINM,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jladoparopnasi pa6ora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX.

JlabopaTopnasi padora «/3yueHrne METOZI0B CEJIEKITUN PACTCHHI.

IIpakTyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJNIBI M JOCTHMIKEHUS CENEKIIMU PACTCHWH W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJTUYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuOTeXHOJIOTHA 1 CHHTeTHYECKasi OHO0JI0TUs

OOBEKTHI, HCMOJB3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKa. TpaauilmoHHas OWOTEXHONOTUs: XJjeboreueHue,
MOJIYYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIUE. Mukpoouonorndeckuii cuate3. OOBEKTHI
MUKpOOHoIornYecKux TexHonoruil. [I[ponsBoacTso Oeinka, aMUHOKUCIOT U BUTAMHHOB.



CozaHue TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO ITOJIyYEHHs OPIraHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuam3amus U comaTtudeckuid smOpuoreHe3. lcmosnbp3zoBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonv3zoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCcTpyKIUs SAHLIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO TpaHCIUIAHTALUU SIIEP KIETOK.
Texnonocuu  0300po6neHUs,  KyIbMUBUPOBAHUS U MUKPOKIOHANLHO20 — PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM M TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OSTHYECKHE NpOoO0JIEMbl TI'€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTab010MHBII aHaIU3, FEHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
€ro 3/10poBbs. Mcronp30BaHNe CTBOJIOBBIX KIIETOK. TaprerHas Tepanus paka. 3D-Ononnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHUs KOMILJIEKCHBIX
TKaHEH COYeTaHHEeM TEXHOJIOTHH TPEXMEpPHOro OMONpPHHTUHTA U cKaddOIaHHTa A PEeUICHUS
3aJa4 IepCOHAIM3UPOBAHHON MEIULMHBI.

Co3anne BEKTOPHBIX BAaKIUH C IEJIbI0 O0OECTeYeHHsT KOMOMHHUPOBAHHOM 3alIMTHI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OIMAcHbIE 3a00JIeBaHMSI YeTIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxembl: «/cnonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
IPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «lloayyeHne MOITOYHOKHUCIBIX IPOLYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apo:xaenne U pasBuTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanockuiky BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4dHas JaearenbHocTsh Y. JlapBuHa.

JBuwxkymue cunel 3Boionuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cuntetndyeckoit Teopun 3Boironuu (CTI). HelitpanbHast Teopus 3BOMIOLHUN.
CoBpeMeHHas IBOJIIOIIMOHHAs OHoNorus. 3Ha4Ye€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Toptpetrsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymects (1o Jlamapky)», «Mexanu3m (HopMUpOBaHUS MPUCITOCOOTEHUHN Y pACTEHUN U JKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta nmyremectsust Y. Jlapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pHOBI 32 cyliecTBoBaHuE», «I[lopoas! ronyoeit», «MHorooOpasue KylIbTypHBIX GOpM
KanycTel», «[loponbl AOMaIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUIOB (1o Y.



JapBuny)», «Cxema COOTHOLIEHMS IBWXXYHUIMX CHUJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHYECKON TEOPHH SBOTIOIIII.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJysiiuii. MI3menenune reHodoH 1a MOMYISIUN KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (PaKTOpbl (JIBIXKYIIME CHIIbI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunaTtuBHas n13MeHYMBOCTb. [[peli¢) reHOB — ciryuyaiiHble HeHalpaBJICHHBIE H3MEHEHHUS YacTOT
ajuteniedt B monyssinusax. DpdekT ocHoBatens. Igpgexkm Oymowiiounozo copaviuika. ChudiceHue
2eHemuU4ecKoe0 pasHoobpasus: npuduHel u cieocmsus. Ilposenenue sghgpexma opetigha 2enog 6
bonvuux u manvlx nonynayusx. Murpauun. M3omsmus  nmonmynsuuii:  reorpaduyeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTYKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBisitomuii gaxtop 3BoioUUd. DPOPMBI €CTECTBEHHOTO
or0opa: IBMXKYIIMN, CTaOWIM3UPYIOIIMKA, pa3pbIBalOINi (qu3pynTuBHBI). [lonoBoit oTOOp.
Bo3HUKHOBEHUE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHHE
MPUCTIOCOOJIeHMI y opranu3MoB. ApoMopdo3bl u uanoagantauuu. [Ipumeps! npucrnocodieHuil y
OpraHu3MoB: MOpP(OJOTHUECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IIOBEICHYECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPO3BOJIOLUU.
Wzomsimust — kmroueBoil  akTop BuAooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS:
alionaTpuieckoe  (reorpaudeckoe), CHMIATPUYECKOe (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuanu3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (HOPMUPOBAHHS OHOIOTUIECKOTO pa3HOOOpa3usl.

Ponp sBomonuoHHOM Ouonoruu B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
O6unopazHooOpasuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPAa3HUTOB W HMX XO035€B. MeXaHH3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

JleMoOHCTpaLun

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

Tabmuue! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKTypa BUia,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwxKyiue CHIBI  3BOJIOLHNY,
«DKoJIoTHYeCKass M30JIALMA TOMYJSIMA ceBaHCKON Qopenn», «leorpapuueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI Jaypckoi», «llomynsiunoHHble BOJIHBI YHCICHHOCTH
XUITHUKOB M KepTB», «(Cxema JeHCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «Kusble HCKOIIaEMBIE»,
«IlokpoBuUTENBCTBEHHAsT OKpacKka >XMBOTHBIX», «lIpenympexnaromas oOKpacka >XHBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Bunma», «Bunel-gBoitHuku», «CTpykTypa BuJIa B IpHpoae», «CrnocoOsl
BupooOpa3oBanus», «l'eorpadpuyeckoe BHI0OOpazoBaHME TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTHYECKOE BUA000pa3oBaHuEe BUIOB cUHUL, «llomummouasl pactenuit», «KamyctHo-
peleuHblii THOpUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIMH HACEKOMBIX, Yydella NMTHUI] U 3Beper ¢
IpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOOJIEHUH, Yyyesa NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOoapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINUXCS PA3TUIHBIMH CTIOCOOaMHU.

JlaGopaTopHas paGora «BrIsgBIeHIEe H3MEHUYUBOCTH y 0COO€H OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
[EIeCO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl



MeTtobl u3ydeHust MakpolsBostolMy. [laneonTonornyeckue MeEToAbl M3y4EHUS SBOIOLUH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPTaHU3MOB.

Buoreorpadpuyeckne meronsl usydeHus osBomonmu. CpaBHeHue ¢Giaopsl U GayHbl
MaTEepHKOB U 0CTpoBOB. buoreorpapuyeckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHe METObl M3YyYCHHS 3BOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLMU OHTOTCHE3a U IOSIBICHHS JBOJIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAIOIMUYHbIE OpraHbl. PynnMeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYISpPHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BooUH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroep, J. ['ekkensb.

Tabmuiel U cxeMbl: «DWIOTCeHETUISCKUI PSJT JIOMIAIN», «APXEONITEPUKC, «3BEPO3YyObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3BUTHUS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE U AHAJIOTUYHBIE OPraHbl», «PyIUMEHTBD»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI 4YeJIOBEKa M MIMMIIaH3e», «lJIaBHbIC HampaBIICHUS
3BOJIIOLIUMY, «OO01I1e 3aKOHOMEPHOCTH HBOJIFOLIHI.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMU
HACEKOMBbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4Hble NpEeACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TponcxosxaeHune >Ku3Hu U aCTPOOUOJIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue nmoimmMmepoB u3 MoHoMepoB. KoaliepBaTHas runoresa
A. U. Onapuna, runore3a nepBuyHoro OynboHa J[x. XonneitHa, reHerndeckas rumnoresa I
Ménnepa. Pudosumsi (T. Yek) u runoresa «mupa PHK» V. ['unbepra. @opmupoBanue meMOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxponosorust u e€ Meroasl. OTHoOcUTenbHass M aOCONMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHele aTanbl opraHnyeckoil somonuu. [losiBieHrne U 2BONIONUSA NEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. Ctpomaronutsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOHMOTreHe3). DBOIIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pactennii Ha cymry. [losiBieHne criopoBbIX pacTeHH U 3aBOeBaHUE UMU cyIlId. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie X0opaoBbIE
*KHUBOTHBIC. JKHU3Hb B BOJie. DBOJIOIMS MO3BOHOYHBIX. [Iporcxoxaenue am¢puOmii U penTHIuil.



[TponcxoxxaeHne MIEKONMUTAIOMUX W OTHL. [IpuHImMN kiodyeBoro apomopgosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiH03011. O011as XapakTepucTUKa KJIMMaTa ¥ reojIornyeckux npoieccos. [losBnenue u pacuser
XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBHS W BIMSHHE HA Ta30BbI COCTaB
aTMochepBhl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Moptpersr: @. Pean, JI. Cnannanuaunu, JI. [lactep, . . Meunukos, A. . Onapun, J[x.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoIIOLIMNY, «['eoxpoHooruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema 00pa30BaHUs DYKAPUOT MMyTEM cuMOHorenes3ay, «Crucrema )uBoi mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHmity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHoOTrOKIeTOUHbIe BoAOpociny, «Mxu», «llanoporHuku», «l['010CEMEHHBIE paCTEHUS,
«Opranbl 1IBETKOBBIX pacTeHHil», «(CxeMa pa3BUTUS >KUBOTHOTO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctusie», «llmockue yepBu», «UineHHCTOHOTHEY,
«Pw10B1», «3eMHOBOAHBIEY, «lIpecmbikatommuecs», «lItutpy, «Muekonurawomnmey, «Pa3Burue
JKU3HU B apXxeuckou spew, «Pa3BUTHe KH3HU B IPOTEPO30MCKOM 3pe», «Pa3BuThEe XKU3HU B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMeHHas CHCTEMa OPTaHUYECKOTO MUPa.

OGopynoBanue: rTepOapuu PAaCTEHU PaA3IUYHBIX OTEJOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE MpernapaThl >XKHUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HUTJIOKOXKHUX, CKEIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPTraHMUECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladoparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3ydeHre ocoOEHHOCTEN CTPOEHUS paCTEHUI Pa3HbIX OTAEIOB.

IIpakTuyeckas padora «/3yueHue 0cOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun anTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEACTaBICHUN O MPOMCXOXKJIEHUU 4YeJOoBeKa. PenuruosHble BO33PEHHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  uenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMuUecKOoe TOJIOXKEHHE YeJIOBEeKa.
CBuzeTenbcTBa CXOJACTBa YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorudeckue,
AMOpHOTOTHYECKHE, (U3UOJIOTO-OMOXUMUYECKHE, ToBeAeHUecKrue. OTIUYMs dYeIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JIBuokytue cuiibl ((pakTOphl) aHTPOIIOTeHEe3a: OUOIOTHYeCcKre, conranbHbie. COOTHOIICHHE
OMOJIOTHYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOTIOTEHESRE.

OcHOBHBIE CTaJMM aHTpoOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHBI (IIPOKOHCYIbI) U
paHHME TOHTHbI — OOIIMe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U 0. ABCTPaIONUTEKU —
JIBYHOTHE Npeaku JroAei. YenoBek ymenblid, MepBble U3TOTOBICHHS Opyauid Tpyna. YemoBek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —



001l MpeoK HeaHIePTaTbCKOTO YeIOBEKa U YeIOBEKa pa3yMHOT0. YelloBek HeaHJepTalbCKUui
Kak BHUJ JIIOJICA XOJIOJHOTO KiauMara. YernoBeK pa3yMHBIH COBPEMEHHOIO THIA, JCHUCOBCKHI
YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenamu Adpuku. [laneoreHeTrka 1 majaeoreHoOMHKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTEN» B MOMYJSALUAX COBPEMEHHOIO YeJIOBEKA.

Uenoseueckue packl. [lonarue o pace. bosbiine pacwl: eBporneouHasi (€Bpasuiickas),
aBCTPAJIO-HErPOHIHAsA (PKBaTOpHAlIbHAs), MOHTOJIOMIHASA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IyTH pacceleHus 4YejaoBeKa 1o IuaHere. EauHcTBO wenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTD YenoBeKa K pa3HbIM YCIOBHSIM OKpY>KaroLIei
cpensl. Bamsinue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YeJ0BeKa.

MexIUCIUIUIMHAPHBIE METOAbl B (U3WUYECKON (OMOJIOTHYECKOW) AaHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUM.
buocoumaneHple  HcclienOBaHUSA ~— OPUPOJBI  YenoBeka.  MccimenoBaHue — KO3BOJOLHMM
OHOJOTUYECKOT0 U COLUATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmuer w  cxembl: «MeTOasl  aHTPOMOJIOTUMY», «[ OJIOBHOW MO3r  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aAHTPOIOreHE3a», «IBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiid», «HenoBek NpsAMoOXoaiiuii», «JleHuCOBCKHI 4eT0BEK»
«Heanpaepraneup», «KpomanboHIb, «lIpeaku dyenoBeka», «ITallbl BOJIOIUH UYETOBEKAY,
«Pacsp1 uenoBekar.

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPEeMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
4yenoBeKa, penpoaykuuu (Gororpadun) KapTUH ¢ MUPOIOTHIECKUMH U OMOIEHCKUMHU CIOKETaMU
MIPOUCXOXKICHHS YeJIOBeKa, (pororpaduu HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YeJI0BEeKa, MOJIENIb Yeperna YeloBeKa M uepena IIMMIIaH3€, MOJENb KUCTH YeJIOBEKa U KUCTU
IMMIIaH3€, MOJIENIA TOpCca MPEAKOB YETIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTaluil YeJIOBEKay.

Tema 6. Dxos10rusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAIOPTaHNU3MEHHBIX
CHCTEM C OKpY KaloLen cpeaou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymOGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3agaum skonoruu. CBsi3b
AKOJIOTMH C APYTUMH HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: TPUPOJHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aMbHBIN.

3HavYeHHE HSKOJOTMYECKUX 3HAHHWM MJIs YelloBeKa. DKOJOTHYECKOE MHPOBO33PEHHUE Kak
OCHOBA CBfA3€H uYeloBeuecTBa € NpUponor. DOPMUPOBAHUE DKOJOTMYECKOW KYJIBTYPBl H
AKOJIOTMYECKOW TPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceseprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorun», «MeTonbl dKoaorun», «CxeMa MOHHTOpPUHTA
OKpYKarollIeu CpenbD».

JlaGoparopHas padora «/3yueHrne MeTO10B SKOJIOTHUYECKUX UCCIECTOBAHUINY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA



Okonoruyeckne (HakTopel M 3aKOHOMEpPHOCTH ux JeiictBua. Krnaccugukanus
JKOJIOTUYECKHX  (pakTOpoB:  aOmMOTHYECKHe, OwoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJornueckux (akropos. IlpaBuno munumyma (K. Lnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOUOHTHBIC OPTAaHU3MBI.

AbuoTtnueckue akropel. CBeT Kak 3Konorndeckuid paxrtop. JelcTBre pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas posib ceera. doTonepuoausm.

Temnepatypa kak sKkonorudeckuil ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTts kak skonoruueckuil dakrop. [IpucnocobneHuss pacteHuil K MOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukamms pacteHuid TO OTHOIIEHHIO K Boje. llpucnocoOnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIyOWHHAs
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSAM YCIOBUM )KU3HU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. KuzHeHnHsie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPABBI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buabl OMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTHYCCKMX B3aWMOJCHUCTBUN JUISI CYIIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», «TeMIOKpOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «Du3HONOrHYecKre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue put™Mbl», «KusHeHHble HOpMbI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro Jiecayn, «llemu nmuraHus»,
«XuHuvectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUH W HKHUBOTHBIX, MPHCIOCOOJEHHBIX K BIIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, rep0apuu U KOJUIEKIIMU TETIOM00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTONYNBBIX pacTEHU,
yyderga MNTUI M 3Beped, repOapuu pacTeHWH, OTHOCAIIMXCA K TUrpopuTaMm, KcepopuTam,
Me30(uTaM, KOMHaTHbIE paCTEHUS JAHHBIX TPYII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH JKM3HM, repOapuul U KOJUIEKIUHU
pacTeHUH M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUU KUBOTHBIX, YIACTBYIOIIHX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHas pa6ora «BrisgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

Jladoparopnasi paGora «BbIsBICHHE TMPHUCITOCOOJICHUNH OPraHU3MOB K BIIMSIHHUIO
TEMIIEPATYPBI».

Jladboparopnasi paGora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS M

DKOJIOrHYecKHe XapaKTepUCTUKU momyisiuuu. [lomyssiius kak Ouojoruyeckas cucreMa.
Pons HeomgHopomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B



(dbopMUPOBAHUN TPOCTPAHCTBEHHOM CTPYKTYpHI TOmyIsiiuii. OCHOBHBIC TTOKA3aTEH MTOMYIISIIIHH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojnoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIEHHOCTH mnomymsiiuu. J[uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTuyeckuil moTeHuan nomnyisiuui. MoaenmpoBaHue JUHAMUKA
nomynsiiuu. KpuBble pocta YuCIeHHOCTH momynsiuuu. KpuBble BbDKMBaHMs. Peryssmus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJIoru4eckue crparerud BunoB (I- u K-ctparerun).

[Tonsatue 00 »HKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humd. [loteHuuansHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeanbl BUAOB. Buabl U uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpAlUil JKUBOTHBIX. buoiornyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyisuun», «Bo3pacTHble mnupaMuasl MNOMysun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHu3Mamuy», «Mojenb skonoruueckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0J10THA CO00IIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUHOHAIBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue YpOBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTeJIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE TTHPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUH M HX
NPUYMHBL. AHTpONOreHHblEe BO3JCHCTBUS Ha cykneccuu. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBL. IJKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI. ATpodkocucTemMa. ArporeHo3. Pazmuums  wmexmy
AQHTPOIIOT€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus ropojackoi (ayHel. buomornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
axocucmem. IlepeHOC 3HEPruu U BEIIECTB MEXKAY CMEXKHBIMU SKOCHUCTEMAMH. Y CTOMYMBOCTH
OPTraHW3MOB, TIOMYJSIIAA W DKOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3JICUCTBUM.

Mexanuzmvl  6o30eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20



HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucreMa XBOMHOro Jseca», «OyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucrteme», «llenmm mnuTaHus (macTOWINHASA, JETPUTHAS)»,
«OKosornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMaccel», « IKOIOrHIecKast
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
IIOCJIE MOXKapa», «IKOCUCTEMA 03epar, «ArpoLeH03», «KpyroBopoT BEIECTB U TOTOK YHEPTUHU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapuy pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYpHBIX U AUKOPACTYUINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypo0IKOCUCTEMBI».

JlaGopaTopnas padora «/3yyeHue pasHOOOpa3ysi MENKHUX TOYBEHHBIX WICHHUCTOHOTHX B
pa3HbIX SKOCHUCTEMAX).

IKCKypeusi «IKCKypcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmerianerapuas 00oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax . 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocras. JKuBoe BeniectBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. OcodeHHocTu 6uocdepsl Kak raodaibHON
skocucTeMmbl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepo/a, a3oTa). PUTMuuHOCTS sBIieHU# B buocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYILIU: TyH/pa, XBOIHbBIE
jeca, CMEIIaHHbIE U IIMPOKOIUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IyCTbIHU, TPOIIUYECKHE Jieca,
BBICOKOTOphsl. Kinnmar, pacTuTenbHbIN U )KUBOTHBINA MUP OIOMOB CYIIH.

CrpykTypa U QyHKIUS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHaNa K OMOCHEpHBIX
GyHKIHI.

JleMoHCTpanun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kuciopoaa B npupoae», «KpyroBopot Bojibl B IpUPOIEY,
«OcHOBHBIE OMOMBI cyNY, «KnumaTtuueckue nosca 3emuny, « Tyaapay, «Taiiray, «CMerianHbIi
necy, «lIupokonucTBeHHBIN ey, «Ctenby, «CaBanHay, «[lycToiHgy, « Tponmudeckuii jJecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMH )KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJIornyeckre KpHU3UChl M WX HOpu4MHbL. Bo3gelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHne BOIHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymenue nousel. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPOTIOTEHHOE BO3/ICMCTBUE HAa PACTUTEILHBIN 1 )KUBOTHBIN Mup. OXpaHa pacTUTEITHLHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MNPUHLMIBI OXpaHbl Npupoasl. Kpacuele kuuru. Ocob6o
oxpansiemble ipupoiHbie Tepputopuu (OOIIT). Boranndeckue caapl U 300J10TUYECKUE TTAPKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA U MPUPOAbI. ParroHansHOE
PUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJOru4eckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX 3KOJIOTMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEpOSITHBIE OCIIEACTBHSL.

Pa3ButHe METOJOB MOHMTOPHMHIA pPAa3BUTHS ONACHBIX TEXHOIEHHBIX ITPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



snepeemuxke. buonozcuueckoe pasznoobpaszue u duopecypcovl. Hayuonanvhuvle ungopmayuonmvie
cucmemsl, obecneyugarowue 0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENIbHLIX BUO08 U
akocucmem. OCHO8bL IKOpeabUIUMayuu IKOCUCmem U cnoco608 60pbObl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.
JleMoOHCTpaLuu
Tabmunpl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue ruapochepb»,
«3arps3HeHHIE MTOYBBDY, «[TapHUKOBBIA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mopenu yrpaBisieMOro Mupa.
O6opynoanue: poTorpadguu oxpaHsIeMbIX pacTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervuoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHys: JUYHOCTHBIE, METAPEAMETHBIC U ITPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOINPEIEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLHIMMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauuyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATENBHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3ULMH JIMYHOCTH, IATPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOT'OHalIMOHAJIBLHOTO Hapozaa Poccuiickoit denepannu, Ipupoae U OKpykarolen cpese.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU€OHOTO mpenMeTa «bHoiaorusy ITOMKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, NO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacivpeHue >KU3HEHHOT'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTu3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLIMU  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHbIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIEHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ Pa3HBIMU YOEXKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAECPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXKIaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonnmHOMN, ropmocty 3a CBOW Kpai, CBOIO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



LIEHHOCTHOE OTHOIIEHUE K TPUPOTHOMY HACIIETUIO U MaMSITHUKAM IPUPObL, JOCTHKEHHSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBIICHUE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOT'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE NPOSBISATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOJII0/ICHNE TUTUEHUYECKUX TPaBUI U HOPM, COATaHCHPOBAHHBIM PEXXHUM 3aHSATHUN U OTIbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI HWHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YIPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JE€ATEIBHOCTH TEXHOJIOTMYECKON M COLUATIbHON HAPABIEHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEILHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOODP OymyIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOUHUKY KU3HHU Ha 3emIle,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIbTYpBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCTOJB30BaTh MPUOOpPETaEMbIE TPU U3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);



AKTUBHOE HEINPUITUE NECUCTBUM, MPUHOCIIIMX BpPEI OKPYKAKOLIEH NPUPOIHOU Cpexe,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HAIpPABICHHOCTH, YMEHMsS PYKOBOJICTBOBATbCS HMHU B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH Npo0dieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: O0OeCledyeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelatb pecypcHble IpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, IIOUCKA IyTEH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTWYECKUX 3HAHWH B LEJSIX MOBBIICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IMOJlydaeMble 3HAHUS [UIA aHaldu3a W OOBSICHEHUS SBICHHUN
OKpPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 M caMoOOpa3oBaHHIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmeTHble pe3ysibTaTbhl OCBOEHUS y4yeOHOro mpeamera «bHojorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MHPOBO33PEHHUS OOYyYarOIUXCS  MEKIUCHUIUTMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAay4YHBbIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOMI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeicTBUS (TM03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBaOIINE
¢dopmupoBanre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare u3yueHuss OWOIIOTMM Ha YpPOBHE CPEAHETO0 OOMIero oOpa3oBaHHs Yy
obOyyvaromierocss OynyT copMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC yueOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIbHOCTD.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHX ITOHATHN
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSIMU);

OTpEeAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JAOCTUKEHHUS,
COOTHOCHTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHSTHUS JUIsi OObsCHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOIHATH pabOTy B YCIOBHSIX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CITIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY TIOMCKY METOJ/IOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TTPEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH ITOJTYICHHBIE B XOJIE PEIICHUS 33]Ia4H PE3YJIbTaThl, KPUTHUECKH OIICHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTe;

BBIIBUTAaTh HOBBIE HJEH, IpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHs, CTaBUTh
poOJIeMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATLCS B PA3UYHBIX MCTOYHHKAX HMH(OpManuu (TEKCTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHBIX, B HMHTEepHeTe), aHAIM3WPOBATh WH(GOPMAIMIO PA3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMyIUpOBaTh 3ampOChl W TPHUMEHATh Pa3jMYHBIE METOABI TPHU IOWCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATH ONTHMAIBHYIO (OpMYy MPEACTABICHUS OHOJIOTHYESCKON
nHpopmaruu (cxemsl, TpaduKy, AHArpaMMBbl, TaOIUIBI, PUCYHKH U APYTOE);

UCIIOJIb30BAaTh HAYYHBIN $3bIK B KAadecTBE CpEACTBA NpH paboTe C OMOIOTHYECKOU
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO YYaCTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYyXIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajady, Y4YUTHIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HEBEpOAJIBHBIC CpeICTBa OOMICHUS, TMOHWMATh 3HAYCHHE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU TMEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU dopme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEHMYIIECTBA KOMAHAHON W MHAUBUAYaIbHOU pabOTHI TpU
pelieHny OMOoJ0TH4ecKor MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOIECHCTBHSI IPHU pEIICHUH YyueOHOM 3a/1auH;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh [€TM COBMECTHOM JESTENIbHOCTH, OPTraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH NEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOT0 YJaCTHHKA KOMaHIbl B OOIIUN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOPAKEHHE, OBITH MHUITUATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:



UCITOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHHUS NpoOJIeM M HUX pEIICHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, UCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTaThl OCBOEHUS COJAEpKaHHUs yueOHoro mpenmera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaromuXCs
6uonornu. OHYM BKITIOYAIOT: crienupudecKkre s OM0JIOTUU HayYHbIe 3HaHUS, yMEHUS U CIIOCOObI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALMK U NIPE0Opa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH IO
MOJYYEHUIO HOBBIX 3HAHMH M X NPHUMEHEHMIO B PA3IMUYHBIX Y4EOHBIX, a TaKK€ B peallbHBIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3yapTaThl IPEICTaBICHbI 10 TOaM U3yUYeHHUS.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npeamera «buonorus» B 10 knacce 10OIKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMHPOBAHNHN €CTECTBEHHO-HAYUYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUH
npo6JeM palnoHaIBLHOTO MPUPOIOTIONB30BaHMS, O BKJIA1€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
OMOJOTHYECKHEe TEPMHUHBI U TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpEryJIsIlMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BHUTHE),
O6uonoruueckue teopun (kinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAaCTeHMi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MOKOJIEHMS], PAaCIIEIJIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HaciaeaoBanus . Mennens,



TOMOJIOTUYECKUX PSIAOB B HacleACcTBeHHOW wu3MmeHunBoctu H. WM. BaBuiioa), mpuUHIMIMbBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METO/IaMH HAYYHOTO TO3HAHUS, UCIOJIB3YEMBIX B OHMOJOTHUYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M IyKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
KHUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTEHUH, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BeIIeCTB (MeTabo0IM3M), IpEeBpaIeHHs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(HHOT0 TUIIOB MUTAHUS, POTOCHUHTE3a U XEMOCHUHTE3a, MUTO34a, Mei03a,
ramMeToreHesa, IMOpuoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GYHKIMSAME, MEXKIy dTanaMd OOMEHA BEIIECTB, ATAllaMH KIETOYHOTO LHKJIA WU YKU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE peniaTh OMOJIOTUUECKHE 3a]a4H, BBISABIATH IPUIMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIETYeMBIMH OMOJIOTHYECKUMH TPOLIECCAMU U SIBICHUSIMH, JI€IaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HX OKCIEPHUMEHTAIBHBIMU CPEIICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJUYHO NPEACTaBIATH
MIOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAaHHUM B 00J1aCTH OMOJIOTUU
U MEIUIHHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIIEHHOE H3MEHEHHE
reHoMa U CO3JIJaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuoHaNbHON AEITEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBa, MUIIEBOM
IPOMBIIIICHHOCTH, YTIyOJIATh MO3HABATEILHBIN HHTEPEC, HAITPABJICHHBIN HAa OCO3ZHAHHBINA BHIOOD
COOTBETCTBYIOLIEH Mpodeccun U MpoaoiKeHne OMOJIOrHUecKoro o0pa3oBaHus B OpraHU3aIsIx
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

[TpenmeTrHbIe pe3yabTaThl 0OCBOCHUA YueOHOT0 npenmera «buonorus» B 11 knacce NOIKHbBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE M POJIM OUOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(bOpMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHpa, B TO3HAHWU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJIOTHYECKUX MpOOJeM 4YeloBEYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
PaMOHAIBFHOTO MPHPOIOIONIE30BAHMS, H B (POPMHUPOBAHIH IIEHHOCTHOTO OTHOIICHHUS K TPHPO/IEL,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX U 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
OHoJIOrny;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT OINpPENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJAralomUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBomonroHHass Tteopus Y. JlapBuHa,
cUHTeTHYecKass Teopus 3Bojtonun), yuyeHus (A. H. CeseprioBa — 0 MyTsAX W HampaBICHUSX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHE BIAJ€Th OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHMS, HCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHbIC IPU3HAKU: BUIOB, OMOrEOLIEHO30B, JKOCHUCTEM H
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJSALIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHus, YepeTOBaHU
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE yCTaHABIINBATh B3aUMOCBSI3H MEKIY ITPOIIECCAMU IBOJIOIIUH, IBHKYIIIUMHU CHIIAMHU
AHTPONIOTEHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpTraHU3MOB,;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOro00pa3us BUAOB M DKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHS MPHUPOJABI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJOTUUYECKHE 33a/]Ja4l, BBISABIATH IPUIMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
UCCIIETYEeMBIMH OMOJIOTHYECKUMH TPOLECCAMU U SIBICHUSIMH, JI€IaTh BBIBOJBI M IPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U MpPAaKTHUYECKHE padoThl, COOMI0AaTh MpaBUia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYyUYEHHbIE PE3Yy/IbTaThl U 1€aTh BIBOIbI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIIeHMBAaTh TUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HH, 4YeJOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEJOTBPAIICHHS TII00aThHBIX
U3MEHeHu# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIel mpodeccuoHanbHON AEITEIbHOCTU B
o0acTi GMOJIOTHH, 3KOJIOTUH, IPUPOJIOTIONIB30BaHUS, MEAULUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPHUH, CEIICKOTO X03S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTIYOJIATh TTO3HABATEIBHBIN
UHTEpEeC, HalpaBIeHHBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MPoI0JHKEHNE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ANMUSAX CPEIHETO0 MPOPECCHOHATHHOTO M BBICHIETO
o0Opa3oBaHusl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/m f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue gg;g)f OlBa];I:J)IbHLI e
padoThI padoThI pecypes
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI M X U3yYEHHUE 2
3 buonorus knerku 2 0.5
4 XuUMHYECKasi OpraHUu3aIus KJICTKA 10 1
) Crpoenrne u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJICTKE
7 HaCJ'Ie,I[CTBeHIfa}I uHpopMaLus U 9 05
peaym3anus €€ B KJIETKE
8 JKW3HEHHBIN UK KICTKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 9 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHNBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOJIOTHUs 4
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13



11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoThI pecype
1 3apox/IeHUE U Pa3BUTHE 3BOIOIIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 MukposBoIOIHUs U €€ pe3yabTaThl 14 2
3 Makpo3Bosronus U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolei cpeaon
7 Opranusmsl U cpeia oOuTaHus 9 1.5
8 DKOJIOTUSl BUJIOB U MOITYJISAIUN 9 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rmobanbpHas sxocucTeMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

A w N

Buosorus kak KOMIUIEKCHAsI HayKa U KaKk
4aCTh COBPEMEHHOT'0 00IIeCTBa

JKuBrle cUCTEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3anus ) KUBbIX CUCTEM

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas teopus

L

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas pabora
«3y4eHune METO10B KJIIETOYHOU
Oouostoruu (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
neHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MuHepalibHbI€ BEIlECTBa KJIETKH, UX
Ouosoruyeckas poiib

Opraanyeckue BenecTBa KIeTKH —
6enku. JlabopaTopHas pabdora
«O0bHapyxeHue 6€JIKOB C MOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIMI»

0.5

10

11

CgoiicTBa, K1accupuKanys U GyHKIUN
0enKkoB

Opranuyeckue BenecTBa KIeTKH —
YTJIEBOIBI

Opraanyeckue BenecTBa KIeTKH —
JIMITU/TBI




12

13

Hyxneunoseie kucnotsl. JIHK u PHK.
JlabopaTtopHast pabora «Hccienoanue
HYKJIGHHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KIIETOK Pa3IMYHBIX OPTaHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue
HykieosuaTpudocharel (HTD)

0.5

14

CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMUKH

15

MeToapl CTpYKTypHOU OHOJIOTHH

16

Tumnsl KJIeTOoK. HpOKapI/IOTI/I‘leCKaH KJICTKa

17

18

19

CtpoeHnue syKapuOTUYECKON KIIETKH.
[TpakTrueckas pabota «3yuenue
CBOWCTB KJIETOUYHOW MEMOPaHbI»

[IoBepxXHOCTHBIN anmapar KJIeTKH
OnHOMEMOpaHHBIE OPTaHOUBI KIETKH.
[TpakTrueckas pabota «3yuenue
JBUKECHHUSI IUTOILIA3MBI B PACTUTEIIBHBIX
KJIETKax»

0.5

0.5

20

21
22

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:
MUTOXOHJIpHH, T1acTUbl. JlabopaTopHas
pabora «VccrnenoBanue miasmMoinsa u
JeTIIa3MOJIN3a B PACTUTEIIBHBIX KJIETKAX)»
HemeMOpaHHbIe opraHOU/IbI KJIIETKH

Crpoenue U GyHKIUH s71pa

0.5

23

24

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHne cTpOCHHUS KIETOK Pa3IuIHbBIX
OpPTaHU3MOB»

ACCI/IMI/IJ'ISIIII/UI U JUCCUMUWIIAIIUS — IBEC
CTOpPOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora

0.5




«3yueHne KaTaTUTHYECKOW aKTHBHOCTH
(dbepMEeHTOB (Ha IpUMEpe aMUIIa3bl WIH
KaTaJsasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKnil
KJIETOYHOr0 MeTabonu3Mma. JlabopaTopHas

25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 1 0.5
paciienyieHust IepoKCHaa BOJIOPO/Ia B
PaCTUTENLHBIX U KUBOTHBIX KIICTKAX)

26 benku-akTBaToOphl U OEIKU-UHTHOUTOPBI 1

27 ABTOTpOGHBII THII OOMEHA BEIIECTB 1

28 ®DoTOCHHTE3 1
XemocwuHrres. Jlaboparopras pabora

29 «CpaBHeHHE MTPOLIeCCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a
AHa’poOHBIC OpraHU3MbL. Bus

30 opoxenus. JlabopaTopHas pabora 1
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS 1
JIBIXQHUSD»

31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 1
HHEPreTHYecKoro oOMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa

32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTa3bI

33 Peakiinu MaTpu4HOTO CHHTE3a 1

34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3 1
PHK

35 TpaHcsIHUs U €€ dTarbl 1

36 KoaupoBanue amuHokucnor. Poib 1
pubocom B OmocuHTe3e Oenka

37 Opranuzanus reioMa y mpoKapuoT u 1

9YKapHOT




MOJ'ICKy.]'IS[pHBIC MCXAaHU3MBI OKCIIPECCHUN

38 TeHOB Y 9 YKapHOT
Bupycsl — BHeKs1eTOUHBIE (POPMBI KUZHU

39 1 oOnuraTHBIC Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3iaHue MOJENHU BUPYCa»

40 Bupycusie 3a6OJIeBaIU{I/I$I YeJI0BEKa,
KHBOTHBIX, PACTCHUN

a1 HanortexHosoruu B 6Monoruu u
MeIUIuHE

42 Ku3HeHHBIN UK KIETKHA

43 Marpuunsriii cuare3 JIHK
Xpomocomsl. JTaboparopHast pabota

44 «M3y4eHne XpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpernaparax»

45 JleneHue KJICTKHM — MHTO3
Tuns! kierok. KapuoknHe3 1 LUTOKUHES.

16 JlabGopaTtopnast pabora «Habnronenue 05
MHTO32a B KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryssius »KM3HEHHOTO IUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEeH pacTeHUIN»
TxaHM KUBOTHBIX U Y€JOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHeil 0.5
KHUBOTHBIX»
Oprassl. CucTeMBI OPraHOB.

51 JlaGopatopHas pabora «3yueHue 0.5
OpraHOB IIBETKOBOTO PACTEHHSI

52 Ormopa Tesia OpraHu3MoB

53 JIBI>KEHNE OpraHu3MOB




54 [Tutanue opraHu3MoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapuTenpHas CUCTEMA YEJIOBEKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

58 TpaHcOpT BEHIECTB y OPTaHU3MOB 1

59 KpoBenocHas cucrema o3BOHOYHBIX 1
YKMBOTHBIX U Y€JIOBEKa

60 Boigenenue y opranu3smMosn 1

61 3amura y OpraHu3MoB 1

62 MMMyHHas cucTemMa deioBeka 1

63 Pa3nipakuMocTh U perysiius y 1
OpPTraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS 1
CHCTEMa KUBOTHBIX M YEIIOBEKa

65 DopMBI PA3MHOKEHUS OPTaHU3MOB 1

66 [TosoBOE pazMHOKEHHE 1

67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJIeToK. JlabopaTopHas pabora 1 05
«V3ydyeHune cTpoeHHs MOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOIpenapaTax»»

69 WNunuBuyabHOE Pa3BUTHE OPTaHU3MOB 1
— OHTOTEHE3

70 3aksaika OpraHoB M TKaHEeH U3 1
3apOJIBIIEBHIX JINCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopatopHas pabota «BrisBieHue 1 05

IMPU3HAKOB CXOJACTBA SapOHLIIHeﬁ
ITO3BOHOYHBIX JXUBOTHBIX)




72

73

Pa3zMHOXeHME U pa3BUTHE PACTECHUI.
JlabGopaTtopnast pabora «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHun»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
T'CHCTUKHU KaK HAYKH

0.5

74

75

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reHetuku. Jlaboparopuas padota
«/Ipo3oduna Kkak 00BEKT TEHETHIECKUX
HCCIICIOBAHU I

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE
ckpemuBanue. [Ipaktuueckas padbora
"N3yueHune pe3ynbTaToB
MOHOTMOPUAHOIO CKPEIIUBAHUS Y
Jp0o30¢uIbI"

0.5

0.5

76

77

78

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA

AHanmM3upyrolee CKpenuBaHue.
Henosnnoe nomMuHMpoBanue

JurnbpuaHoe cKpernBaHue.
[Tpaktuyeckas pabora «M3ydenue
pe3yNbTaToOB IUTHOPUIHOTO
CKPELMBaHUS Y JPO30(PHIIBI»

0.5

79

80
81
82

[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIMBAHUS

CuernieHHOe HaclIeIOBaHUE MTPU3HAKOB
XpOMOCOMHasi TEOPHST HACTIECTBEHHOCTH
I'eHeTuka nmona

83

I'enoTun kak 1eI0CTHAsA CUCTEMA

84

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA
pacTEeHNM, ’KUBOTHBIX U YEJIOBEKA

R R R R R e




85
86

87

N3MeHunBOCTH MpU3HAKOB. Buibl
U3MEHYUBOCTHA

MonudukarmonHas U3MEHYHBOCTh

BapuauvoHHBIN psia U BApUaLlMOHHAs
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOM»

0.5

88

89

I'enotunuueckas NBMEHYHUBOCTb.
KomMOuHaTuBHas N3MEHYHNBOCTD

MyTanuonHas U3MEHYUBOCTb.
[TpakTrueckas paborta «MyTtauuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHUKpoOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npolecca. DNMUIreHeTUKa U STUTeHOMUKA

91

['eneruka yenoBeka. [IpakTrueckas
paborta «CocTraBiieHre U aHATN3
POAOCIIOBHOM

0.5

92

MeToabsl METUITMHCKON T€HETUKH

93

3HadeHue MEIUIIMHCKOM T€HETUKHU B
nNpeaoTBPAIICHHUHU U JICHCHHUU
FeHETHYECKUX 3a00JIeBaHU YeI0oBeKa

94

95

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTEHUH U TIOPOJT
JIOMAITHUX KUBOTHBIX)

MeToap! celeKIIMOHHON paboTHl.
JlaGopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTHKEeHMS CEeEKIIMU PaCTEHUN 1

96 *KHUBOTHBIX. [IpakTnueckas pabora 1
«ITpuBHBKa pacTeHU»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TeHETHYECKUX PECYPCOB
buoTexHonorus kak Hayka U OTpacib

98 npou3BojcTBa. [IpakTnueckas pabora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHBIE HANPaBJICHUS CHHTETHYECKON 1
Ounonoruu

100 XpOMOCOMHasI ¥ T€HHAsI MH)KCHEPUS 1

101 MeaunuHCcKue OMOTEXHOJIOTHU 1

102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHIe, cUCTEMaTH3AIUs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
o
Jr:{}-n Tema ypoka Beero Kognponbnble HpﬁaKaneCKne i[:;‘? J— ggg;l;zl:;fe —
padoThI padoThI pecypcb
1 OpomonnonHas teopus Y. Jlapsuna 1
2 JIBrOKyIIME CUJIBI DBOJIIOLMH BUIOB 110 Y. 1
HapBuny
3 bops6a 3a cymecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIIH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIIOLMS U MaKPO3BOIFOLIHS
5 [Tonynsanus — 3neMeHTapHas €MHNALA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBI€HNE U3MEHUYUBOCTH Y '
oco0ell OHOTO BHJIa»
8 OneMeHTapHble GaKTOPHI IBOITIOLHUU 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nomyssmuuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EctecTtBeHHbIl 0TOOp — HanpaBISIOLINI 1
(bakTop 3BOJIIOLIUU
12 [TonoBoit oT60p 1
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJTIOIUH. 1 0.5
JlaGopaTopnas pabora «M3yuenue



apoMop(h030B U UIN0AAANITAIUHN Y
pacTeHUH U KUBOTHBIX)»

[Tpumeps! nprcTiocOOICHHH Y

OPraHU3MOB: MOP(OJIOTUIECKHE,
¢usnonornueckue, ONOXMMUIECKHE,

14 0.5
noBeneHvyeckue. JlaboparopHas padora
«[IpucnocobneHus: OpraHu3MOB H UX
OTHOCHTEJIbHAs 1Ie1eCO00Pa3HOCTh)»
Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopuas pabota «CpaBHeHHE 05
BUJIOB 110 MOP(HOJIIOTUYECKOMY
KPUTEPHIO»

16 CrtpykTypa BuIa

17 BunoobpazoBanue kak pe3yiabTaT
MHUKPO3BOJIOIUU

18 CBs13b MUKPO3BOJIIOIUH U
AMUAEMHUOJIOTHH

19 Maxkpossosmronust. [Taneontonornueckue
METOBI H3yUECHHUS DBOJFOIHN

20 buoreorpaguueckue MeToabl U3y4eHUs
HBOJTIOIINH
DOMOpPHUOTOTHYECKHUE U CPAaBHUTEIHHO-

21 Mopooruueckue MeTo 1bl U3y4eHHst
HBOJTIOIINH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MATEMAaTHUYECKUE
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIIHH

24 AnanTuBHas paauanus.
HepaBHOMEpPHOCTH TEMITOB SBOJTIOIHH

o5 HayuHble runoTtessl IpoOUCX 0K ISHUS

JKA3HU Ha 3emiie




HOHay‘IHBIe MMpEaACTaBJIICHUA O

26 3apOKICHUY KU3HU
27 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTessl 3apoXKACHUS KU3HA
Uctopus 3emiin 1 MeTOABI €€ U3YUCHUS.
29 Jlaboparopnas padota «3yueHue u 05
OIMCaHNE UCKOMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)
30 HauanbHele 3Tars opraHn4eckon
HBOJIIOLIMH
31 DBOJIOIUS DYKAPUOT
OCHOBHBIE 3TaITbI BOTIOITUU
32 pacturensHoro mupa. [Ipaktuyeckas 05
pabota «/3ydeHne ocoOeHHOCTEH '
CTPOCHHS PAaCTCHHI Pa3HBIX OTIEIOB»
33 OcCHOBHBIE 3TaIlbl 3BOIIOIUHU KUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 paborta «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3Hu Ha 3eMIie MO Ipam 1
neproam
36 MaccoBbie BBIMUpPaHHS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKHUI KPU3HC,
€ro 0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJOBEeKe




PazBuTue npenacrabieHuit o

41 MIPOUCXOKIACHUH YEIOBEKA .
Mecro yenoBeka B cUCTEME
opranudeckoro mMupa. JlaboparopHas

42 pabota «M3yuenue ocoOeHHOCTEH 1 0.5
CTPOEHUS CKeJleTa YellOBeKa, CBA3aHHBIX
C MPSIMOXO0XKJICHUEM»

43 JIBrOKyIIIME CUJTBI AHTPOTIOTEHE3a 1

44 CooTHouleHrne ONOIOTUIECKUX U 1
COLMAJIbHBIX (PAKTOPOB B aHTPOIOI'€HE3E

45 OCHOBHBIE CTaUU AHTPOMOTEHE3A 1

46 ITaneorenernka u mMajicOreHOMHUKA 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1
Yenoseueckue pacel. [IpakTudeckas

48 pabota «3ydueHne 3KOIOrHueCKux 1 0.5
ajanTanui 4eJI0BeKay

49 MeXIuCUUTUTMHAPHBIE METO/IbI 1
aHTPOIIOJIOTUI

50 3apokKI€HUE U pa3BUTHE KOJIOTUU 1
Mertoas! akonoruu. JlabopatopHas

51 pabota «/3yueHue MeTo/10B 1 0.5
HKOJIOTUIECKUX HUCCIICIOBAHUIN

52 3Ha4YeHne KOJOTHUECKUX 3HAHUH JUIs 1
4eJI0BeKa

53 Okonornyeckue pakTopsl 1
Abunortnueckue GakTopbl. CBeT Kak

54 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BITUSTHHIO CBETa
AbGuoTtndeckue daktopsl. TemrepaTypa

55 KaK 9KOJIOTUYECKUH (aKTop. 1 0.5

JlabopaTtopHas pabota «BrisiBieHne




MPUCTIOCOOTICHHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATypPhD)

Abuornueckue Gpaxkropsl. BiaxkHocth
KaK 9KOJOrn4eckuit pakrop.

56 Jlaboparopnas pabota « AHATOMHYECKHE 1 0.5
0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT
OOUTaHUS»

o7 Cpenpl 0OMTaHNS OPTaHU3MOB 1

58 Buonornveckue puTMbl 1

59 Xuznennrie GopMbI OpraHN3MOB 1

60 buotnueckue GpakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIHH:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJIH TOIYJISIIIH:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIINN

65 OKoJjorudeckasi CTpykTypa MonyJssiuu 1

66 JlnHaMMKa MOMYJISALUU U €€ PeryJIsaLns 1

67 KpuBsle pocTa 4nCIeHHOCTH MOMYJISIIINH. 1
KpuBbie BEDKHUBaHHS
OKoJIornueckas HUIlla BUIA.

68 JlaGopatopHnas pabora 1 05
«[TpucriocobneHns ceMsiH pacTeHUH K
pacceneHnio»

69 Bua kak cucrema nonynsiuit 1




3aKOHOMepHOCTI/I IIOBECACHUS U MI/IFpaHI/Iﬁ

70 1
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3 1

72 DKocucTema Kak OTKpbITasi cHCTEMaA 1

73 KpyroBopot BeliecTB 1 MOTOK SHEPTUU B 1
HKOCHCTEME

74 OcHOBHbIE MTOKa3aTeNIN IKOCHCTEMBI 1

75 DKOJOrM4eCKHUe MUpamMu bl 1

76 N3meHeHus coo0IIecTB — CYKIIECCHH 1
[TpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpEN U 1
OKEaHOB

78 [Tpupousie 9KOCHCTEMBI. DKOCHCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 1 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBUI OpraHU3MOB 1
B DKOCHCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPTaHU3MEHHOM, MTOMYJISIIIUOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — olbmeruianerapHas 1
o0osiouka 3emnu

84 Yuenue B. . Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1

o6uocdepsl




KpyroBopoTs! BemiecTs u

86 1
OMOTCOXMMHUYCCKUE ITUKITBI

87 3onanbHOCTH OHoCchepsl. OCHOBHBIE 1
OMOMBI CyIIIH

88 YcroitunBocTh OMOChepsI 1

89 DKOJIOTHYECKUE KPUZUCHI U MX TPUIMHBI 1

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy 1

91 AHTpOHOFeHHuOC Bos)leIZCTBUI/Ie Ha 1
PaCTUTEINIbHBIN U )KUBOTHBIA MU

92 Oxpana npupoibl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO 1
Pa3BHUTHUS YEIIOBEYECTBA U MPHUPOIBI
ParmonansHoe mpUpoOA0NOIb30BaHNE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu

95 O696meHHe 110 TeMe «MUKpPO3BOJIOLUS 1
U e€ pe3yIbTaThl»

96 O6?6H1€HI/IG 1o Teme «MaKkpOo3IBOJIOLUS 1
U e€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue 1
U pa3BUTHE KU3HU Ha 3eMiie»

98 O6061menue o teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOIIOTEHE3)»

99 O06o001uieHne o TemMe «KOJIOrHsl — HayKa 1
0 B3aUMOOTHOIICHHSIX OPraHU3MOB)

100 O6061eHne o Teme «OpraHu3msl U 1
cpena OOUTaHUs»

101 0606meH1/£e 1o TeMe «IKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o006menue no Teme «brocdepa — 1

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







Y4eOHOe U yueOHO-MeTOANUYECKOe 0O0ecTedeHue.

. Harypanbabie 00beKThI (TepOapuu, KOJIJISKITHH )

. MUKpOCKOIIbI, KOMIIJIEKTHl MUKPOIIPENapaToB

. O0BeMHBIE MOIETHA

. Habops! myisixeit

. [Ipubops! paznaTtounslie (Jiyna py4Hble, MUKPOCKOIIBI)

. Ilocyna v npuHaAIEKHOCTH 7S OIIBITOB

. [TeyaTHbie mMOcOOMS (KOMIUICKTHI TaOJIHUIT)

. DKpaHHO-3BYKOBBIE cpe/cTBa 00yueHus (yueOHble BUICO(DUITbMBI)

. MynbpTuMeauitHbie cpeacTBa 00ydeHUs (KOMITAKT-THCKH )

3.2. DneKkTpoHHBIE 00pa30BaTEIbHBIC PECYPCHI

1. buonorusi, xumus, s3KoJa0THs: MeXnpeaMeTHbIN HHTETpUpPOBaHHbIN Kypc. - M.: OO0
«Pu3uxony, 2017. — YuebHoe

AIEKTPOHHOE U3JJaHHE.

2. buonorus: 6-11 kmacc. JlaboparopHbiii pakTUKyM. 4.1-2. — M.: PecriyOnukanckuii
MynbTUMeAnaneHTp, 2018. — Yuebnoe

AIIEKTPOHHOE U3JaHHE.

3. buonorust: Anatomus u puznonorus yenoseka; 9 xkiace. U.1-2. — M.: 3A0 «IIpocsemenue-
MEJINA»; «HoBbIM OUCKY,

2016. — MynbpTHMeIMITHOE YUeOHOE H3/IaHue.

4. buotexnonorus. - M.: 3AO «HoBs1it 1uck», 2015. — YueOHOE 371EKTPOHHOE U3/IaHHE.
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5. OtkpsiTas 6uonorus: sepcus 2.6. / MamontoB JI.U., nox pen. k.60.H. A.B. Matanuna. — M.:
000 «Dusukon», 2017. —

Y4eOHoe 1eKTPOHHOE U3/IaHue.

6. ITogroroska x EI'D no 6nonorun: [lonuenii Habop TpeHaxkepoB. — M.: OO0 «Du3ukon»,
2016. — YueOHOE AJIeKTPOHHOE

U3JIaHUeE.

7. Okomnorus. 4.1-2. — M.: MockoBckuii ['ocynapcTBeHHBIN HHCTUTYT 3JIEKTPOHUKHU U
MmaTteMmatuku, 2018. - YuebHoe

AJIEKTPOHHOE U3JaHHE.

8. Okonorus: ObpazoBaTtenbHblil kommeke. 10-11 knace / nox pen. A.K. Axne6nuna, B.1.
Cupornazopa. — M.: 3A0 «1Cx»;

Hpoda, 2018. —

Y4yeOHOeE JIEKTPOHHOE U3IaHUE.

9. https://www.yaklass.ru/

10. https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

11. https://fioco.ru/mpumepsi-3agau-pisa

12. http://skiv.instrao.ru/bank-zadaniy/

13. https://fg.resh.edu.ru/

14. https://media.prosv.ru/

Y4eOHO-MeToAuYeCKHUe T0Co0us

1. Aiina @., Kaiirep [I)x. CoBpemenHas reaetnka. B 3-x tomax. — M.: Mup,2016.

2. Anexcees C. B., I'pyznesa H. B., I'ymuna 3. B. Dxosnornyeckuii NpakTHKyM IIKOJbHUKA:
VYueb. mocobue s yqanuxcs

(OnexTUBHBIN KypcC Ui cTapIiiel npoguibHOH mKoukl). - Camapa: @enopos: YueOHast
nurteparypa, 2017. - 304 c.

3. AnacracoBa JL.I1. CamocrositenbHast paboTta ydanmxcs no odeit 6uonoruu: [Tocodbue s
yuurens. — M.: IIpocsemenue,

2015-175c.
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4. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. u ap. buonorus: bonpoi cripaBOYHUK 111
IIKOJIbHUKOB U
MOCTYIAIIKMX B BY3bL. - M: JIpoda, 2018.

5. BanoBast M.A., CokomnoBa H.A., Kamenckuit A.A. buonorus: [TonHsii kypc
0011e00pa3oBaTeIbHOM CpeIHEH IKOJIBI:
Y4ebHoe mocobue /sl MKOJLHUKOB U a0UTypueHTOB - M: Dk3amen, 2017. - 448 c.
6. Boponmos H.H., Cyxopykosa JI.H. OBomtonust opranundeckoro mupa ((hakyabTaTUBHBINA
Kypc): YueOHoe nocobue ms 10-

11 knaccoB cpeauneit mkoibl. — M.: Hayka,2017.
7. Beiconkast JI.B., I'marones C.M., demviun I''M. u ap. /ITox pen. B.K. lllymckoro u ap.
OO0waga 6uonorust: Yueo. mist 10—
11-x k1. ¢ yriy6a. uzyd. 6uonioruu B mkose — M.: [Ipocsemienne,2017.
8. I'pun H., Crayr V., Teitnop . buonorus. B 3-x tomax. — M.: Mup,2018.
9. Xepebmona E.JI. buonorus B cxemax u Tabnunax: [Tocodue sl MIKOTBHUKOB U
aburypuentos - CI16: Tpurosn, 2018. - 128
c.
10. Kamenckuii A.A., Kpuckynos A.E., [Taceunuk B.B. O6mas 6uonorus. 10-11 kiacc: yueb.
IU1s1 001Ieo0pa3oBar.
Yupexnaenuii — M.: Jlpoda,
2018. - 367 c.

11. Kosznosa T.A., Kyaumenko B.C. buonorus B Tabnumax: 6-11 knaccel: CnpaBounoe nocobue. -
M: Jlpoda, 2016. - 240 c.

12. Jlemeza H.A., Kammtok JI.B., JIucos JI./l. buonorust B Bonpocax u oTBeTax. - M.:
Ponbd.2017. — 496c¢.

13. MamonTtoB C.I". buonorus: [Tocobue mis moctymnaromux B By3bl. — M.: Beicias
mkoia,2017.

14. TTaBnos U.10., Baxuenko /J[.B., Mocksuues /[.B. buonorus. I[locobue-penerurop st
MOCTYIAIOIINX B BY3bl. — POCTOB -
Ha - Jlony: ®enukc. —2018. — 576¢.

15. PyBunckuii, JI.B., B.K. lymnoi, I'.K. Ipimmut. O6mras 6uonorus. Yueo. mist 10-11 ko1
IIK. ¢ YriyOu1. u3yd. Ouomaoruu/
36
— M.: IIpocsemenue, 2017.

16. Cuornazos B.U., [laceunux B.B. buonorus: [IporpamMmMel 31ekTuBHbBIX KypcoB: 10-11
knaccsl: [IpodunsHoe obyueHue -
M: Jlpoda, 2016 - 12c.

17.Cnpeirun C.®. buonorus: [Toaroroska k EI'D: YuebHo-meTonuueckoe nocoobue - CapaTos:
JIunei, 2016. - 128 c.

18. Hlananenox E.C., Kammtok JI.B., JIucos H./I. Tectsl mo 6uonoruu. — M.: Ponbd, 2015. —
384c






		2024-09-18T22:13:40+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 9" ЭНГЕЛЬССКОГО МУНИЦИПАЛЬНОГО РАЙОНА САРАТОВСКОЙ ОБЛАСТИ




