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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonaéunoro yposus nzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HaydHble peamMeTsl». CoriacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YpOBHE, SBISAIOTCS crocoboMm auddepeHnuanuu oOydeHUsT Ha YpOBHE CpEIHEro OOIIero
00pa3oBaHuUs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaXKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha MPHOPUTETHOE peEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4YHOTO 3HAHHSA,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOMN, SKOJIOTHEH, ICUXOIOTHEH, CIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeelisieT 00s3aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAaHUE MO pasfeliaM U TeMaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHus,
Onarogaps 4emy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWHA, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pOBOM 0OO0pa3e JKM3HH, HAa BOCIIUTAHHE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buomnorus» B peanuzanuu Tpebdoanuii ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MIPEAMETHBIM PE3ylibTaTaM 00y4YeHUS U
B ()OPMHUPOBAaHUHN OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEILHOW NEATEIFHOCTH O0yYarOmUXCs 10
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUST Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VYuebHblit npeaMer «buonorus» Ha ypoBHE CpeiHEro ofIiero o0pa3oBaHHS 3aBepLIaeT
Ouonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEHUE U YriyOIeHne 3HaHUH
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUI
U OMOJNIOTUM DPAa3BUTHSA, T'CHETHUKH, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEHHUS H
HKOJIOTHH.

N3zyuenne yuebHoro mpeamera «bruomorus» Ha yriayOoJlieHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJITOTOBKY O0yYarOIIUXCS K TIOCIEYIOMEMY MOTYyISHHIO OMOJIOTHIECKOTO 00pa30BaHUS B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro coaep)KaHUs
COCTaBISIET CHUCTEMa OMONOTHYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3ZesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
OMOJOTUYECKHE 3HAHUS O PACTEHUSX, KMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YeIOBEKa,
O0IIMX 3aKOHOMEPHOCTSX MKHU3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIAHOTO M TMOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
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MOCJIETYIOIIETro BbiOOpa mpodeccun. Bo3MokHa Takyke MHTErpanusi OMOJIOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpaMmbl 1o ydeOHOMY mpenMery "buomorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K M3ydeHUIo Ouosiornu. CorjacHO UM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJarommxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOMUMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
Hapsily €O 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJAEP’KaHUU MPOrpaMMBbl 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJIOTHYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U MPUOOPETeHHE YMEHUI NCIIOB30BaTh TU 3HaHUS B GOPMUPOBAHUU UHTEpeEca K
omnpeneneHHo obnactu MpodhecCuOHATBHON NIeATeTbHOCTH, CBSI3aHHOW C OHMOJOTHEW, WIIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMBbI  OMOJIOTMUYECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTeM (KJIETKa, OPTaHU3M, MOIMYINSALUS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTHUECKUX HAYK (MOJEKYISIPHONU M KJIETOYHOW OHONIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABIMBATDH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy YeJIOBEUECTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO
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OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKYA WHQEKITMOHHBIX
3a0o0JeBaHMi, MpaBHUja TOBEACHUS B NPUPOAE U obOecredueHus: Oe30MacHOCTH COOCTBEHHOU
JKU3HEACSITEIIBHOCTA B YPE3BbIUAMHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYaIOMIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHOJOTMYecKHX 3adad, MOJEIUPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIE€HETUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJIE; MHTETpallM €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTA B PAllMOHAIBHOM MPUPOIOTIOIB30BaHIT
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3J0POBBSl OKPYXKAIOUIMX JIOAEH (COOMIOAeHUS Mep
npodunakTuku 3a00aeBaHmii, o0ecredueHrne 0€30MacHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYAIUSAX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOrO BbIOOpa OOYyYAIOMIMMHCS HWHIUBUIYaTbHOU
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHaTbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMH HWHTEpPECAMHU M MOTPEOHOCTSIMU
peruoHa.

OOmiee 4ymuCIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YIIyOJIEeHHOM YpOBHE
cpenHero obmiero oopasobanusi, coctaiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéroMm crienupuKd ero coAep KaHus U HAIMPaBJICHHOCTH Ha MPOJOIDKEHHE OHOJIOTHYECKOTrO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0yYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpPOBECHUE JabOpaTOPHBIX M TMpakTHUUeCKuX padoT. Takke ydacTue OOy4arolmuxcs B
BBITIOJTHEHUH POEKTHBIX U yUeOHO-HCCIIeIOBATENIbCKUX pa0oT, TEMaTHKa KOTOPBIX OMpeesaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBUH.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonoruueckue Hayku u u3ydaemble UMH MpobieMbl. DyHIaMEHTalbHbIC, MPHUKJIAJHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEAOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B MPAKTHYECKON JIEATEIEHOCTH
YeJIOBEKA: MEAUIIMHE, CEIbCKOM XO035CTBE, IPOMBIIIEHHOCTH, OXPaHe IPUPO/IbI.

JdeMoHcTpannn

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mengens, B. U. Bepranckwii, U. I1. [1asnos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, J1. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M YHOPSAJOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKAMOCTD,
U3MEHYHMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUI0BOM, HKOCHUCTEMHBIN (OmoreoneHOTHYECKUI),
ounocoepnsiii. Ilponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBblE CHCTEMBI Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonornyeckoi Hayku. HaGmroneHue, nsMmepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBUCHUMOU
nepemenHoi. IlmanupoBanne skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [IoHsTHE BHIOOPKH U €€ AJO0CTOBEpHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OrieHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [[pMUnMHBI MCKaKE€HUS PE3yJIbTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CUCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepum», «YpOBHU OpPraHU3allly KUBOM NMPUPOAb», «CTpOEHNE JKUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepay, «MeToIbl U3YUSHUS YKUBOIH TIPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuEe pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CHUCTEMM.

Tema 3. Buosnorus KjieTku
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Knerka — cTpykTypHO-(pyHKIIMOHANbHAs €AMHULA KUBOro. McTopusi OTKPBITUS KIIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KJIETKHU, UX OHOJIOTHYecKasi pojib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBEpTUUYHAs CTPYKTypbl. [JleHarypamus. CoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckne GyHKIUN O0€IKOB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJUTOcaXapy/ bl M monucaxapuipl. OOImui miaxn
CTPOEHUs U (PU3MKO-XHMHUYECKHE CBOMCTBA yIi1eBOA0OB. bruonornueckue QpyHKIMM yriIeBo10B.

Jlununpl.  TuppodunbHo-ruapodoOHbIe  cBoiicTBa.  Kiaccubukanus — aunuiaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumisl.
[Tpunuun xommuieMentapHocTt. IlpaBmiio Yapradga. Crpykrypa IHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3MUECKHE HCCIeOBaHMUA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyln. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnviomepmwiti Ouzaiin u opeanuieckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

[Toptpertsr: JI. [Tomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOZIEN.
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Tabmuner u cxembl: «llepuoanueckas Tabiuua XUMHYECKHX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYeCKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHPOBAHNE DYKAPHOTHYECKOHW KieTku. IlmazmaTrueckas MmeMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynmponunaemocts MeMOpanbl. Pabora
HATPHUI-KaJIMEeBOr0 Hacoca. JHAOIUTO3: MUHOIUTO3, paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: sHpommazmarndeckas cetb (DIIC), ammapat [Nombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [I'mankuil  (arpaHysispHbIN)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKM: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMUM MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIOXXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICHIMX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
Mukpogunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KIEeMmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obosouka gapa, XPOMaTHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOEHHE M (PYHKIIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikiatoueHus.  CpaBHHUTENbHas  XapaKTEPUCTUKAa  KJIETOK  JYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu
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[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHUECKOW KIeTKn», «CTpoeHHe KUBOTHOM
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTe KUCI0poa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
oOecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBIN XapaKkTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBUA.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OeNKU-MHTHONTOPBI.  3aBUCHMOCTHb CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT Pa3IMnYHbBIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xjmopomiactoB B mpouecce porocunTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(UUUpPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpPraHu3Mbl. JTanbl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OkuciauTenbHoe (GochopunupoBaHue.
Ouepeusi membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE ISl MPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydeHre KaTaIuTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajlasbl)».
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JladopaTtopnasi pab6ora «/3ydeHne (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJIbHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHbIe mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHebie 3a0oneBanus 4enoBeka, xKUBoTHbIX, pactenuii. CITMJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

buoungpopmamuxa: unmeepayusa u ananuz 6orvuux maccueos («bigdatay) cmpyxmypHuix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JleMoOHCTpaLun

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUUYECKUN) MEepHOabl
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl u TenoMepaza. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynsimuss mMuToTHueckoro mnukia kietku. I[IporpamMmmupyemas kierouHas rubenp —
arornTo3.
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Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEJEATEIIbHOCTH OJAHOKJIETOYHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEH: SMUTENIUATbHAS, COSTUHUTEIbHAS,
MbIlIeYHast, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEeW B OpraHax
JKUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pPECHUYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX pPACTEHHUN: TPONU3MbI WU HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IlormiomieHre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacrenusMu. [lutaHue >XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKU. KoxkHoe nprxanwe. J[prxarenpHas moBepxHOCTh. JKabepHoe M JIETOYHOE
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAIINH JIETKUX Y TITUIl U MJIEKONUTAIOMUX. Perymnsius npixanus. J{prxarenbHbie 00BEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
XKHUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyrum kpoBooOparieHus.
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OBOJIIOIIMOHHBIE YCIOKHEHHSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
CoxkpatuTtenbHble Bakyoiau. Opranbl BeieneHus. OuibTpalus, cCeKpenus 1 00paTHoe BCaChblBaHNE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIJICJIUTENILHOM CUCTEMaMU. BpljienieHre y TO3BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukwm.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U LUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOUHBIH M TymMOpajabHBII HMMMYHHUTET.
Bpoxnéuuslii u  mpuoOpeTéHHBIH  crenuUuUecKuii UMMYHUTET. Teopusi KJIOHAIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO HMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsnuss W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W uejoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBaputenbHas cucrema», «KpoBeHOCHas cucTeman,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Pediaexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PacTeHHUI pa3HbIX OTJIETIOB, BIAXKHBIE MTPENapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUIEKITUY OECITO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmana u 6eIKoB moj AeicTBrueM GEepMEHTOB, 00OPYIOBaHUE ISl IEMOHCTPAIIUU OMBITOB 110
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U3MEPEHHUIO KU3HEHHOM EMKOCTH JETKUX, MEXaHM3Ma JbIXaTEIbHbIX JIBW)KCHHM, MOJEIU
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrue opraHoB IBETKOBOTO PACTEHHUS.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kneTku, uiam ramersl. Meio3. Craaun Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHUE NOJOBBIX KIETOK.

Omio10TBOPEHUE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopgoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU OPOOJIEHUsT MIEKOMUTAIOMIMUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KHBOTHOTO
KaK pe3yJbTaT UepPapXUUECKUX B3aUMOJCUCTBUM I'eHOB. BiusHue Ha YMOpHOHATBLHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHA, UX PACHPOCTpPaHEHUE B MPHUPO/IC.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHue U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3sMHOXEHHE XJIaMHJIOMOHA/Ib», «Pa3sMHOXKEHHWE OIBIVICHB», «Pa3MHOXEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3zButne capanum», «Pa3BuTue mnATYmKH», «J[BOMHOE OIJIOMOTBOPEHHE Yy IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJBHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay, « KU3HEHHBIN IIUKIT MAOPOTHUKAY, «KM3HEHHBIN
LUKJI COCHBI».
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OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMAaTO30H/IO0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pazBuTuu renetuku. Paborsr H. K. Konsrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, OMHHAHTHBI M PELECCUBHBIM IPHU3HAK, T'OMO3MUIOTAa,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpermmupanue. [lepBoiii 3akoH MeH e — 3aK0H eTMHO00pa3usi THOPUIOB
nepsoro nokonenus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUs. [HMmoTe3a YUCTOTHI
ramer.

AHanmuzupytomiee  ckpemuBaHue.  [IpoMexyTodHBI ~ XapakTep  HacJeJOBaHMS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemmuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHuE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TeTeporaMeTHBIM MOJ. ['eHeTnuyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUH KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxKe
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(pOpPMAIMU B MOKOJICHUIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBI MeHnens», «Tperuit 3akoH Menuemns»,
«Ananuzupyolee ckpeuBanue», «Henonnoe nomunupoBanue», «ClemnieHHOe HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHBIE  TpPHU3HAKU. BUIbl  HU3MEHYUBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHUYUBOCTH. POJTh KOMOWHATUBHON M3MEHYMBOCTH B CO3/TAHUM T€HETUIECKOTO pasHOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W TMOJOBbIe MyTanuu. [IpUYuHBI BO3HUKHOBEHHS MyTaluil. MyTrareHel U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (PaKkmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOaU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAMU(UKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuorun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEIOBAHMS T'€HOMa YeJlOBEKa.
MeToibl U3Y4YeHUS TEHETUKHU YETIOBEKAa: FeHEalIOTMYeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne
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TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomonibro [11[P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JIeBaHUI dYeloBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnyeckas MNpeapacroiokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjIeHHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUI U MOPOJI )KUBOTHBIX. COpT, MOPO1a, IITAMM. 3aKOH TOMOJIOTHYECKHUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauteneil mo motomctBy. OTOop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHre reHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydyenus
HCXOJHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUIUHT. HepoacTBeHHOE CKpellrMBaHue, Wi ayTopuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3Y4YEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM M HX JUKHUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWEeCMBYIOWUX U CO30aHUs HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipl 1 cxeMmbl: «L[eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOM HW3MEHUYMBOCTH», «METOIBI CENEKIUn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
AKUBOTHBIX).
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JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJOrus: XJeboneueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUSI T€HOMOB C LIEJIbIO ITOJIy4EHHs OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rUOpuan3anusi U coMaTtudeckuii smOpuoreHe3. Mcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHIEKIETOK U KIIOHUPOBAHKE )KUBOTHBIX. MeTo/ TpaHCIIaHTalUu SAEp KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXECHEPUHU.

Menununackue ouorexnonorun. [TocrreHomuas mudposas meaununa. [1IP-auarnocTuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUIs pa3paboTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIINHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISPHBIX MeXaHu3MoOB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHOIOrns — BayKHEIIas MPoOU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHue 1 pa3BUTHE IBOJIOLMOHHBIX NpeACTaBJIeHU B 0M0J10T I
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.
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JBwkymue cunbel dBomonud  BugoB 1o Y. JlapBuHy (BbICOKassh HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTD). HeltTpanbHast TeOpust SBOTIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, . W. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCIIOCOOICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBOLI 32 cymiecTBoBaHue», «I[lopoasl romay6eity, «MHoroodpasue KylbTypHBIX GOpM
KanycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOIICHHS ABUXKYIIUX CHJI 3BOIIONUN», «OCHOBHBIC TMOJIOKEHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH TeHeTudeckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
Komb6unarusHast u3MmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANIPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonmymsinuax. D¢ ekt ocHoBatensd. Ipgpexm 6ymuvinounoeo eopaviwuka. CHudxcenue
2eHemuyecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
bonvwux u  manvlx nonyaayusx. Mwurpauuu. M3omsmus  nmomynsuuii: - reorpaduueckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnioco0NeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLUMU. BO3HHMKHOBEHHE
npucnocoOaeHuit y opranu3smMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocodaeHuii y
OpraHu3MoB:  MOp(QOJOrHYecKue, (PHU3UOJIOTMUYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonu3anys, TuOpuan3anus). JJIMTeTsHOCTh YBOIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI C HEll.

JleMoOHCTpaL UK

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

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «[lomysAIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,
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«IKONOTHYECKass H3OJSIIUS TOMYJSIUi ceBaHCKo Qopenn», «['eorpaduyeckas WH30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-gBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMUYECKOe BMJI000pa3oBaHME BHMJOB CHHUL, «[lonuruiouasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHHUH, uydesna NTUL U 3Bepeill pa3HbIX BHUIOB, repOapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BpIsBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonasl uzydeHus osomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
['eHeTHYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTEHE3a U MOSIBICHUS JBOJIOLMOHHBIX HOBILIECTB.
I'oMostornyHble ¥ aHAJIOIM4YHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISApHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (TpaBwWjia)  d3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

Tabnuupl U cxembl: «PUIOTEHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMUHBIE U AHATIOTUYHBIE OPTaHbLY, «PyaMMEHThI»,
«ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBlICHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUHU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABIEHUSI O 3apOXKICHUU JKU3HU (KpealuuoHM3M). ['mnore3a mOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxokaeHne KU3HU U acTPOOUOIIOTHSL.
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OcHOBHBIE ATalbl HEOPraHUYECKOH HBoMIOIMU. [[maneTapHas (reojoruyeckas) 3BOJIOHS.
XuMHUECKasi 3BOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHMYECKUX BELIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Mutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmortesa .
Mémnnepa. Pu6osumsl (T. Uek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memopan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas mKajaa: 30Hbl, 3Pbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOMOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Boixon pactenuii Ha cyury. [losiBieHre ciopoBbIX pacTeHUI U 3aBoeBaHUE UMU cylId. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HL B BOJE. DBOIOIMUS TO3BOHOYHEIX. [Iponcxoxacane aM(puOuil M penTHITH.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEPO30ii, NaIe030M, ME303011,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4eckux nporeccoB. [losBneHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. ITpuumHel u cnencreus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JleMoOHCTpaL U

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CaM03apOoXKJIeHUs XHU3HM», «Cxema ombita C. Mmmiepa, I'. IOpu», «3tansl HeopraHndeckou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOUOreHe3ay, «Cucrema sxuBoit mpupoasy, «CtpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PUHHOPUTBY, «OIHOKIETOUHBIE BOAOPOCINY,
«MHOrokneTounbsle Bogopociny, «Mxm», «llanopoTHukmn», «l'on0cCeMeHHBIE pacTEHUAY,
«Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llnockue yepBu», «HineHuncroHoruey,
«Pb10B1», «3emMHOBONHBIEY, «lIpecmbikatonuecs», «lItuuby, «Mnekonutaroomuey, «Pa3purue
KU3HU B apXeuckoil spey», «Pa3BUTHE XKM3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KWU3HU B
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Mae030MCKOM pen, «Pa3zBuTHe )XKM3HU B ME3030MCKOM pen, «Pa3zBuThe )XKU3HU B KAWHO30MCKOM
ape», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPaY.

O6opynoBanue: repOapuu pACTEHUH Pa3IUYHBIX OTIEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIrAaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlaGoparopHasi pabora «l3ydyeHMEe W OINKUCAHME HCKOMAEMbIX OCTAaTKOB JAPEBHHX
OpPraHU3MOB.

IIpakTnyeckas padora «3yuenne 0coOEHHOCTEH CTPOCHUS pACTEHUH pa3HBIX OTJEIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxosxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTtBO uenoBeka € KUMBOTHbIMU. (CHcTeMaTHyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonorndeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOoBeAeHYeckne. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JIBuoxy1iue cuiibl ((pakToOphl) aHTPOIIOT€HE3a: OUOIOrHYecKre, colanbHble. COOTHOILIEHUE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpoIIoreHe3a. PaHHMe yenoBekooOpazHble 00e3bsHbI (IIPOKOHCYIbI) U
paHHUE MOHTHJIBI — OOIIMEe MPEeIKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE TPEIKU JroAeil. YeloBeK yMelbli, MEepBble U3TOTOBICHHUS Opynuil Tpyaa. YenoBek
PSIMOXOJALINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YesnoBek HeaHJepTallbCKUi
KaK BHJ JIOAEH XOJOIHOrO KIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHUCOBCKUMN
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YeJIOBEKa.
MyTtaumoHnHsli nporece U nonuMop¢usM. IlonynsunoHHbIe BOJNHBL, Jpeiid reHOB, MUTPALUs U
«a¢ ekt ocHOBATENS» B MOMYISIIIUAX COBPEMEHHOT'O YeIOBeKa.

UYenoseueckue pachl. [lonstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOMIHAs (a3UMaTCKO-aMepuKaHCcKas). Bpems u
IyTH paccelieHus 4YeloBeKa Mo IiaHere. EauHCTBO uenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucrnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBUSAM OKpYXKaroIen
cpensl. BnusiHue reorpaduyeckoil cpensl U Apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexaucCuuIUIMHApHbIle  MeTOoAbl B (U3WYEecKOH (OMOJIOTMYECKOi) aHTPOIOJIOTHH.
OBOJIOMOHHAA ~ AHTPOIOJIOTMSI M MaJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  MOMYJIALHUM.
buocouuansHple  WccrnedoBaHHMA ~— OPUPOABI  YeloBeka.  VccrmegoBaHue — KOJBOJIOLUHU
OHMOJOTUYECKOT0 U COLUMAIBHOIO B YETIOBEKE.

JleMoOHCTpan U

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.
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Tabmumpl u  cxembl: «MeToabpl aHTpONoJIOTHH», «[OJJOBHOM MO3T  YelIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI, «CKENeT 4elloBeKa M CKENeT IIMMITaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOrEHe3a», «OJBOJIOLUOHHOE JPEBO YEJIOBEKA»,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeakn yenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEMETOB MATEPUAIBHON KYJIBTYpPbI IPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS YeloBeKa, (ororpaduu HaXOIOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa U depena IIMMIIAH3€, MOJENb KUCTH 4YelOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopnasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHMS CKelleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETIOBEKay.

Tema 6. JKo010THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HA/IOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metoasl skonoruu. [loneBbie HaOMOAEHUA. DKCIIEPUMEHTHI B DKOJIOTUU: TPUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€H deloBeuecTBa C Mpupoaor. DOpMHPOBAHHUE 3SKOJOTMUECKOW KYIbTYypbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumel u cxembl: «Paznensl skojgoruny, «MeTosl dkoIorun», «CxemMa MOHUTOpPUHTA
OKPYKaIOIIEH CpebD».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCIECTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckne (GaKTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukanus
IKOJIOTMYECKUX  (pakTOpoB:  abMoTHYeckue, OHOTHYEeCKue, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojorudeckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTaHW3MBI. DKOJOTHYECKHE TPYMIbl PACTEHWW M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

TemnepaTypa kak dKonorumueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEP:KaHUIO
BogHOro Oanmanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMA.
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Cpenpl oOuTaHMS OpraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TITyOMHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KkBapTUpaHTCTBO, HaxyieOHMuYecTBO). Herpoduueckue  B3aMMOACHUCTBHS  (TONHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYMIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY», «XO0JIOJHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOWHOro necay», «llemn nutanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOPOB, TepOapuul  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEMIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJIJIEKIIMH TEIUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTEHUH,
yyyesia MNTULl U 3Bepel, repdapuu pacTeHMi, OTHOcAIUXcS K TurpoduraMm, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS TaHHBIX TPYII, KOJUIEKITUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PAa3JIMYHBIX KU3HEHHBIX ()OPM, KOJJICKIIMH )KUBOTHBIX, YYACTBYIOUINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssiust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsuu. KpuBble pocTa uucieHHOCTH momynsuud. KpuBble BbDKHMBaHUS. Perymsmus
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YUCIIEHHOCTU TMOIMYJALUNA: poiib (aKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKojoru4eckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: « DKOJIOTHUECKHUE XapaKTePUCTUKU monyasuuny, «lIpoctpancTBenHas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHHM, KOJUIEKIIUU KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK SHEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrHYeCKUe MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble M BTOPUYHBIE CYKLECCHHM U UX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CmMvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil  ¢ayHel. buosnornueckoe u  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMH. Y CTOMYMBOCTH
OpraHMW3MOB, TMOMYJSILUNA W HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJNOSUUECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.
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JlemMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jieca», «DyHKIMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuia suepruny, «Oodpazosanue 0osoray, «llepBuunas cykieccus», «BoccranoBienue geca
noce noxapay, « JKocucTemMa o3epay, «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCHCTEMBI».

JlabopaTopnasi pa6ora «/3ydyenue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKeKypeusi «IKCKypcHsl B TUITUYHBIA OMOTEOreHo3 (B aMyOpaBy, Oepe3HsK, CIIbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemanerapras 00ojouka 3eMid, TJIe CYIIECTBYET WJIM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Omocheprl. OcoOeHHOCTH OnMocdephl Kak Ti1odambHOM
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIIMaNa U OnochepHbIX
byHKLIU.

JleMoOHCTpaLun

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

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OMOMBI Cymny, «Knumatudeckue nosica 3eminy, «Tyaapay, «Taitray, «CMemanHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U KMUBOTHOTO Mupa. OCHOBHBIE MNPUHIMNBI oXpaHbl Hpuponabl. Kpachblie kxuru. Ocobo
oxpansiemble pupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE TAPKU.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOABI. ParroHanbHOE
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OuoJoruueckoro pasHooOpasust 3emin. OOmue
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3aKOHOMEPHOCTH INI00ATbHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

PasButue MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle uccnedoganus nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepzemuxke. buonozuueckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeadbUIUMayuy IKOCUCmem u cnocobo8 bopvbvl ¢ 6UONOEPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HaA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue THIPOCchephD»,
«3arpsi3HeHHe 1Mo4uBbI», «IlapHukoBsIii 3 dekT», «Ocobo oxpaHseMble IPUPOTHBIE TEPPUTOPUNY,
«Mojenu ynpasisieMoro MUpay.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU U )kUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH peErvoHa.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYAIOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: JTUYHOCTHBIC, METAIIPEAMETHBIC U PEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMMBbl 110 OHMOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYYaroIIMMHCS  POCCHMCKOW  Ipa)KAaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPAJAULUNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, HPHUCYUIUMU  CUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIU U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JIyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3UMLMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSJIKY, YEIOBEKY TpyAa U CTaplieMy NOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O U  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonaorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIMXCs PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAN3alMM OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU 00ydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M O0O0S3aHHOCTEH, YBa)KEHHE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO MO3MIHMIO 110 OTHOUICHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBINOJHEHUS YUEOHBIX,
MIO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;
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2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEUIO U TAMSITHUKAM IPUPOAbI, JOCTHKEHHSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUs OWMOJOTMM B IO3HAHWU 3aKOHOB TMPUPOJBI, B JKU3HHU 4YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO TIOBEJICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHMI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAaronoJy4usi:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHUE TMOCJEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS aJKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOJIHATH TAKYIO IEATEIIbHOCTS;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HH,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;
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IOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYNbTYpbl: HNPUOOPETEHUE OIbITa IMJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN JJIs1 OKPYXKAIOLIEH CPEIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIpaBUJI TOBEICHMS B IPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUs B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE NOCIEACTBHS MpeaNPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
IIO3HABATEJIbHON, KOMMYHUKATHBHOM M COLMAJIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
PAlMOHAJILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHNHU 1I€JIOCTHOTO MPEACTABICHHUS 00 OKPYKaIoILEeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU Ul COBPEMEHHOW LMBUIIM3ALMU: 0OecredYeHus
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON TpPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHOM
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyeMoi pu U3y4eHun OUOJIOTUH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HaHUE LIEHHOCTH HAy4YHOU IEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH NMPOCKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI
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MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruKy METOJIOB IMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT WM JPYTHE); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUHBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PaMOTHOCTH W COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CIOCOOHOCTh 00yJaromuxcst KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIITMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYEeOHBIC ICHCTBUS B TO3HABATEIHLHOW U
COITMATbHOM MPAKTHKE.

B pesynbrare wusyuyeHuss OHOJIOTMM HA YpPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCWUCTBUSA, PETYSITHBHBIC YHHBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJBLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JJOrHYeCKHE AeHCTBHS:

CaMOCTOSITENIbHO (POpMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIO0JIH30BaTh IPU OCBOCHUY 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMsS, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMMOHSATHUSIMU);

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSATHUS Ui OOBbsACHEHUs (AKTOB M SBJICHUNA KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH M MIPOTHUBOPEYMSI B PaCCMAaTPUBAEMBIX SBJICHHSIX, (POPMYJIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJI MPEACTABICHUSI CYIIECTBEHHBIX CBSI3€d U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMM PAa3HOTO Poja,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHMBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKH MOCIIECICTBHUI IS TEIHLHOCTH;

KOOPJMHUPOBATh U BBITONHATH PA0OTy B YCIOBHUAX PEATBHOT0, BHUPTYaAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEeM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BIIAJICTh HABBIKAMHU Y4YEOHO-HCCIIECOBATEIHCKON M MPOCKTHOM JEATeTbHOCTH, HAaBBIKAMH
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOMCKY METOJIOB
peLIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/I0B [TO3HAHMUS;
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UCIIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMupoOBaTh HAYYHBIA THI MBIIIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIO0TE3Y €€ pelleHus, HAXOAUTh apTyMEHTHI JUIs J0Ka3aTeIbCTBAa CBOMX YTBEP)K/IEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HAHWS B I[O3HABATEJIbHYI0O U  MPaKTUYECKyl0  oOsactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MIPEIMETHBIX 00IacTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W HPUMEHSTH pa3jIUYHble METOAbl IpPHU IOHCKE U 0TOOope
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMS PA3JIUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BaTh HAy4HBI $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLyell: TPUMEHATh XUMHUYECKHe, (PU3MUECKHe M MaTeMaTU4YecKHe 3HAKHM M CHMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) oOmenue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KICHHUS OTHOCUTEJIbHO BBIMIOJHEHHS IMpeajaraeMoi 3ajaud, Y4YHUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;
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BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSI C MCIOJIb30BAHMEM S3BIKOBBIX
CPENCTB.

2) coBMeCTHaA J1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3auMOAEHCTBUSI IPH pEHICHUH Y4eOHOW 3a1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEMCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, paclpeIeisaTh POJIM ¢ YYETOM MHEHHM
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJIEU C IMO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranusanus:

UCTIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEUICHUS B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
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3) npuHsTHE Ce0S U APYTHUX:

MNPpUHHUMATDH 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPpUHUMATh MOTUBBI U apI'yMEHTHI IPYIUX [P aHAIU3€ PE3YJIbTAaTOB AEATEIILHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
HPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHHS coiepxaHus yueOHoro mpeamera «buoiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpopuIbHOTO 00yUeHUs 00yJarOIINXCS
6uonornu. OHYM BKITIOYAIOT: CienU(UIecKre It OMOJIOTUY HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJIyUYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TaKKe€ B PEabHBIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHBI IO TOAaM U3yUYCHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTO0 npenmMeta «buonorus» B 10 knacce 1ONKHbBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM PalMOHAIBHOTO MPUPOIOTIONb30BAHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIAraroliue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TrOMeocTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKIAECHHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HaciaenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwiioa), mpuUHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMH, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB KU3HEACITEIBHOCTH, IPOTEKAIOIINX B OpraHU3Max PacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTMYECKHUX MPOLECCOB: 0OMEHa BellecTB (MeTab0IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U TeTePOTPO(HOTO TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoreHesa, noCTAMOPHOHATIBHOTO pa3BUTHA, pa3MHOXKEHH,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (GYHKUIUAMHU, MKy OpraHaMHU U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHoB M HX
GyHKIUSAMH, MEXAY JTarnaMd oOMeHa BeIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U >KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAJILHOTO Ppa3BUTHS, TEHOTUIIOM M (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;
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YMEHHUE BBISABIATh OTIWYUTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs 1OKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eNb UCCIIeI0BaHN, aHATM3UPOBATh MOJYYSHHBIE PE3YIbTAThI U I€TaTh BEIBOBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, SKOJIOTUU U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJHMYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLICHUBATh ITUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEOBAHUN B 001acTH OUOIOTHH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe OMOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npoeCCHOHAIBLHOTO M BBICIIETO 00pa30BaHMUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» B 11 knacce 1ONKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBAa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOIIOIB30BaHMS, U B (POPMUPOBAHMM LIEHHOCTHOT'O OTHOIIEHUS K IPUPOJE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUHCKHX M 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUsS U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonuu), yueHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomroiud, B.M. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, zapoasimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTHYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHHSI U OLICHKM aHTPONOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUYECKOTO U CUMIIATPHUUECKOTO BHI000pA30BaHMs, BIUSHUS ABIKYIIUX CHUJT ABOJIOLMH
Ha TeHO(OH]] MOMYJISALUHN, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUU B IKOCUCTEMAX;
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YMEHHUE YCTAaHABIIMBATh B3aUMOCBSI3H MEKIY ITPOIECCAMH IBOJIOIUH, IBUKYIIIUMHU CHIIAMHU
AHTPOTIOTEHE3a, KOMIIOHCHTAMH pAa3JIMYHBIX OKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX H3MEHEHHUN B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAaHMS, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a]1a4H1, BBISBIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU M SIBJICHUSIMH, JIeJaTh BBIBOJBI M MPOTHO3bI HA
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCICPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TOCICACTBHAX W CIOCO0AaX MPEAOTBPAIICHUS TIOOATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOp Oyayiiel mpodecCHOHaIbHON AesITeNbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HapaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpoA0IKEeHNE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorusa kak Hayka 1 0
2 JKuBble cucTeMbl U X U3yUEHUE 0 0
3 buonorus kneTku 2 0 0.5
4 XuMuyecKasi OpraHu3arus KIeTKu 10 1 1
5 Crpoenne U QyHKIIUH KICTKH 8 1 2
6 OOMeEH BelIeCTB ¥ NMPEBPAIEHUE SHEPTUU B 9 | !
KJIETKE
7 Hacnencreennas undopmarnus u 9 1 0.5
peanu3zanus €€ B KIEeTKe '
JKu3HEeHHBIN UKIT KIETKH 6 1 1
9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 1 1.5
10 Pa3sMHOXk€EHHME U pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 1
14 I'enernka yenoBeka 3 0 0.5
15 Cenekiusi opraHU3MOB 4 0 1
16 buortexHonorust u cuHTETUYECKask OMOJIOTHS 4 0 0
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17

PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undgposBbie)
Ne ni/m KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMMsl Bcero o0pazoBare/ibHbIC
padoThI padoThI
pecypcsl
| 3apokI€HUE U Pa3BUTHE 3BOJIOLNOHHBIX 4 0 0
IIpEJCTaBICHUN B ONOJIOTHH
2 MuxkposBontonus U €€ pe3yJIbTaThl 14 1 2
MakposBomntonus U €€ pe3yJIbTaThl 6 1
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1 1.5
3emiie
5 [IpoucxoxaeHre yenoBeKa — aHTPOIOTeHES 10 1 1
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY>Karolleu cpenou
7 OpraHusmsl U cpefia 00uTaHus 9 0 1.5
8 OKoJ0rus BUAOB U NOMYJIALNAN 9 1 0.5
DKoJ0rus co001IECTB. DKOIOTHUECKHE
9 12 0 0.5
CUCTEMBbI
10 buocdepa — rinobanbHast skocucTema 6 1 2
11 UYenoBek U OKpyrKarolas cpena 6 0
12 PesepBHOE Bpemst 8 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 9.5
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