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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebHomy npeamery "buonorus” (manee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOTHs» U OCHOBHBIX MOJIOKEHUN (enepalibHOM paboyeil mporpamMmmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nosnoxeHusMm OI'OC COO npoduiibHBIe ydeOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
00pa3oBaHuUs U MPU3BAHBI O0ECTIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaXKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4YHOTO 3HAHHSA,
CBSI3aHHOT'O C OMOJIOTHEH, METUITMTHON, SKOJIOTHEH, ICUXO0JIOTHEHN, CHOPTOM HIJIM 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 COAEp)KaHUE, €ro CTPYKTYPHPOBAHWE IO pa3leiaM M TeMaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEH o0y4aromuxcs. B mporpamme mo OHOIOTHH peaTn30BaH MPUHITHIT
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Osarosapst 4eMmy poCcMaTpUBAETCS HANIPABJIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUHM, OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XHW3HH, Ha BOCHUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peanusauuu tpedoBanuit @I'OC
COO x my1aHupyeMbIM JTHYHOCTHBIM, METAIIPEIMETHBIM H MIPEIMETHBIM pe3yabTaTaM 00y4eHUS U
B ()OPMHUPOBAHUHN OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEILHOW NEATEIFHOCTH O0yUYarOmUXCs 10
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUST Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VYuebublit npeamer «buosiorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 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, TCHETUKH, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEHUs U
HKOJIOTHH.

N3zyuenne yuebHoro mpeamera «bruomorus» Ha yriayOoJlieHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJITOTOBKY O0yYarOIIUXCS K TIOCIEYIOMEMY MOTYyISHHIO OMOJIOTHIECKOTO 00pa30BaHUS B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHOro obpa3oBaHus. OCHOBY €ro cojepiKaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOY4aroIIMMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3ZesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4aroT pa3BuTue. Tak, paclIMpeHbl U yriyOaeHbl
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKHU3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS



MOCJIETYIOIIEro BbiOOpa mpodeccun. Bo3MokHa Takyke MHTETpalys OMOJOTHMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeTr CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHHUio Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wianetsl. Tak, B 10 kiacce HM3ydyaloTCs OCHOBBI MOJIEKYJISPHOM U KIETOYHOW Ouooruw,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonoruu yenoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMUOHHOE YYEHUE, OCHOBBI SKOJIOTUH U
ydeHue o onocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHON KapTHHbI MHUpPA, 3HaHUW O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ouosiornueckux 3HaHui. J[Ji1 pa3BUTHUS W MOJJEpKAHUS MHTEpeca 00ydarmuxcs K OMOJoruu
HapSITy CO 3HAYUTEIILHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U MPUOOPETEHHE YMEHUI UCIIONIb30BaTh 3TH 3HAHUS B ((OPMUPOBAHUH UHTEpECa K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtuxenne menu u3ydeHus ydeOHoro mpeamera «buojorus» Ha yriyOJlEHHOM YpOBHE
obecrnieunBaeTcs peleHrneM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYalOIUMHUCS  CUCTEMbI  OMOJIOTMUYECKMX 3HAaHWK: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIHAX, THMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiIax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTUHY MHpa; O CTPOCHMHH,
MHOT000pPa3uM U OCOOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KIIETKa, OPraHU3M, MOMYISIUs, BU/I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTHUECKUX HAyK (MOJEKYISIPHOU U KIETOYHON OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIeNOBaHUI B jabopaTopud W B Mpupoae (HaOmoIeHue, H3MEpeHHe,
OKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIQJICHHE OOYYArONIUMHUCA YMEHHSIMHU: CAaMOCTOSTEIHLHO HAXOJWUTh, AHAIM3UPOBATH M
HCIIOJIH30BaTh OMOJIOTHYECKYI0 HH(POPMAIIHIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOJIMKOM; YCTAaHABJIMBAThH CBS3b MEXK/IY Pa3BUTHEM OHMOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy YeJIOBEUECTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO



OKPYXKaIOIIUX JII0JIel; OOOCHOBBIBaTH W COOJIIOAATh MEPhl MPOGUIAKTHKHA WH(EKIIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
JKU3HEACSITEIIBHOCTA B YPE3BbIUAMHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEJUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelIeHUus OHOJOTHYECKUX 3a7ad, MOJAEITUPOBaHUS
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),
COXpPaHEHHU COOCTBEHHOTO 3[0POBBS M 30POBBSl OKPYXKAIOLIUX JIOAEH (COOMIOIeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYAIUSAX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUH B MIOBCEAHEBHOM KU3HM;

CO3JaHME YCJOBMH JJii OCO3HAHHOTO BHIOOpa OOYy4YaAIOUIUMUCS WHIUBUAYATbHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOIUIEH mMocienymmeMy npodhecCHOHaTbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUU C HWHIWBHAYAIbHBIMH HWHTEpPECAMHU M MOTPEOHOCTSIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEJACHHBIX HAa HW3y4YeHHE OHOJIOTUM Ha YrIyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p opranu3anuoOHHBIX (OPM, METOJIOB U CPEICTB 00YUCHUSI OMOJIOTHHU OCYIIIECTBIISIETCS
¢ yuéroMm crenuuKa ero CoAep kKaHus M HAMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0yYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEJICHUE JAO0OpPaTOPHBIX U TMpakTHdeckux pabor. Takxke yuyacTue oOydalmmxcs B
BBITIOJTHEHUH IPOEKTHBIX U yUeOHO-HUCCIIeI0OBATENIbCKUX pa0oT, TEMaTHKa KOTOPBIX OMpeesaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIOBUH.



COJAEP)KAHUE ObYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3yyaemble UMHU Mpobiembl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Oroaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBEKa: MEAULMHE, CEIbCKOM XO035ICTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JleMoOHCTpaLuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japeun, Y. 'apseid, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, W. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XUMHYECKOIO0 COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alMs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIALIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouosnormyeckod Hayku. HaOmroneHue, u3mepeHwue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumote3. Hynesas
runote3a. [IoHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3bpoc B Ouonornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yJIbTaTOB. [IpUUMHBI MCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBa )KMBON MaTepun», Y pOBHHU OPraHU3ALMH KUBOU MPUPOIb», «CTpOeHUE )KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepar, «MeToabl U3ydeHUs KUBOH PHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE IS IPOBEACHUS HAOMIOACHUN, H3MEPEHHI,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHuE pa3IMYHBIX METOAOB NpPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-(pyHKIIMOHANbHAs €AMHULA KUBOro. McTopusi OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. llneiinen, 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», «DIEKTPOHHBIH MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

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

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
aekTpodopes, nuddepennuanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BELIECTBA KIETKH, UX Onosioruyeckas poib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, yeTBepTHUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHIbl, OJUTOcaXapy/ bl M monucaxapuipl. OOImui miaxn
CTPOEHUs M (PU3MKO-XUMHUUECKUE CBOMCTBA yriieBoA0B. bronornyeckue GpyHKIMU yriieBOIOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubukauus — aumnuiaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuuu nunugos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK n PHK. Ctpoenune HykinenHOBBIX KUCIOT. HykieoTuasl.
[Tpunuun xommuieMentapHocTt. IlpaBmiio Yapradga. Crpykrypa IHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBa3u B Monekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3NUECKUE HCCIEIOBAaHUSA 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

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOZIEN.



Tabmuner u cxembl: «llepuoanueckas Tabiuua XUMHYECKHX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl OeiKay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

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

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
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 DYKAPHOTHUECKOW KieTKu. IlmazmaTmueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynmponunaemocts mMemOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKyinyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHApPHA W TUIacTHA. llepBUYHBIC, BTOPUYHBIE H CIOXHBIE IJIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
KieTku. PubGocombl.  [lpomescymounvie Quramenmol. MuxpormiaMeHTbl. AKmuHo8bie
MuKpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHoOuU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOW KIETKH», «CTpoeHue KHUBOTHOU
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

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

JlabopaTopnasi padora «/3yueHue CTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

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

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3Mbl 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
oOecrieuenne kietku: npepamienne AT® B oOMeHHBIX mporeccax. @epMEeHTaTUBHBINA XapakTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICHCTBUA.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAKIUH OT Pa3IUYHbBIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomps xnopomactoB B mporecce portocunTe3a. CBeToBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKkTepuH. 3HAUEHUE XEMOCHHTE3A.

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

AdpoOHBIE OpPraHW3Mbl. JTambl IHEPreTUYECKOro oOMeHa. [loAroToBHTENbHBINA HTall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiInmpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydeHre KaTaIuTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajlasbl)».



JladopaTtopnasi pab6ora «/3ydeHne (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanm3amus HacienCTBEHHOW WHPOpMANUU. [ €HEeTUYEeCKHil KO/, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

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

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys 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. Perynsanns 0OMEHHBIX MPOLeccoB B kieTke. Kiierounslil 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.

BupycHbie 3a00neBanus 4enoBeka, ’KUBoTHbIX, pactrenuid. CIIMJ], COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonozuu 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. /Ku3HeHHBbIH HUKJ KJICTKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(PAa3bl.

Marpuunelii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkannn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HA0Op KJIETKH — KapUOTHUIL. J{MIUIOMIHBIA M TarmIouAHbIA Habopsl XpomMocoM. ["'omonornynsie
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

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

Perynmsammst MUTOTHYECKOTO MHKIAa KiIeTkH. [Iporpammupyemasi kietoyHas TuOenb —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «OKu3HEHHBIM HMKI KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

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

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

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 KUZHEJECATEIIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. TUITbI )KUBOTHBIX TKAHEH: SMUTENNAIbHAS, COSAMHUTEIbHAS,
MbIlIeYHas, HepBHas. OCOOCHHOCTH CTpPOeHUs, (PYHKIMA U PACIIONOKEHHUS TKaHEW 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. CkeneTbl OJHOKJIETOYHBIX K MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, pPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pACTEHUH: TPONU3MbI M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IlormiomieHre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacreHusMu. IlutaHue >KUBOTHBIX. BHYTpUIIONIOCTHOE W BHYTPHUKIETOUYHOE MHIIEBapEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTKu. KokHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe M JIErO4YHOE
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. /[prxareabHbie 00bEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M yenoBeka. Cepjlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwHs.



OBOJIIOIIMOHHBIE YCIOKHEHHSI CTPOEHUST KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpanusi, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbaeieHUs. CBs3b MOJIOCTH Tella C KPOBEHOCHOH U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

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

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MMmmyHHas cucrema dYenoBeka. KIleTOYHBIH M TymMOpajabHBII HMMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bpo>XIEHHOTO UIMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

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

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0XHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y KMUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TropmMoOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOI0
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmana u 6emIKoB moj AeiicTBrueM (GEepMEHTOB, 000PYIOBAHKE ISl IEMOHCTPAIIMU OMBITOB 10



U3MEPEHHUIO XU3HEHHOM EMKOCTH JETKHMX, MEXAHU3Ma JIbIXaTeJIbHbIX JBWKEHUH, MOJENIN
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOXkeHMe U pa3BUTHE OPraHU3MOB

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

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii 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 ooreres. CTpoeHue MoJIOBbIX KIETOK.

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

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghoeenes — o0na u3z enasuvix npodiem amopuonoeuu. Konyenyus mopgoeenos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJIbIINIEeBbIe JUCTKH (TaCTPYJISALINS).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KHBOTHOTO
KaK pe3yJIbTaT HepapXUICCKUX B3aMMOJICHCTBHUI I'eHOB. BiusHue Ha SMOpHOHAIEHOE Pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbI.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO W HEMPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHE B MPUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxkenue u pazsutue pacrenuil. 'amerodur u cnopoput. Meito3 B )KU3HEHHOM LUKIIE
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 PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3sMHOXEHHE XJIaMHUJIOMOHA/b», «Pa3MHOXeHHE JIBIIICHB», «Pa3MHOXEHWE THIIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH U CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3zButne capaHum», «Pa3BuTue mATYmIKN», «JIBOIHOE OIUTOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHUuE CEMSIH OIHOJOJBHBIX M JIBYJIOJIBHBIX PacTE€HUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay, « KU3HEHHBIN IIUKIT MAOPOTHUKAY, «KM3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMAaTO30H/IO0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnasi paGora «lI3yueHue CTPOEHMSI TIOJOBBIX 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 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (QeHoTHr. OCHOBHBIE METOIbl TEHETHKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununaenko, H. B. Tumodeer-PecoBckuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBolii 3aKkoH Menesns — 3aKoH e IMHO00pa3usi TMOPHI0B
nepsoro nokosnenus. [Ipasuno nomuHrpoBanus. Bropoit 3akoH MeHaens — 3aK0H pacleIIeHUs
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUs. [HMmoTe3a YUCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUU.

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

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHNUE CLEIUIEHUS MEXAY TeHaMU. XpOMOCOMHas TEOpHsI HaCJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TTOJIOM.

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

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, OBEACHUS M KOTHUTUBHBIX (YHKIUN. ['eHeTHUecKne MeXaHU3MbI
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJIECHUAX
KJIETOK ¥ OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBI MeHnens», «Tperuit 3akoH Menuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30huiby, «I eHeTrka nonay, «Kapuotun denoBekay, «Kapruotum Apo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOIO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeabl B (GOpMUPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass W3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM M3MEHUYUMBOCTH. Buibl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KoMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpouecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpan U

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuii».

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

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia M BapUAIMOHHOW KPUBOM.

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeToibl U3Y4eHUS TeHEeTUKHU YeTIOBEeKa: FeHealloTUYECKUi, ONM3HEIOBBIN, IIUTOTEHETUIECKH,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ momotbio [11[P-
anaymza. HacnencrBennbie 3a00eBanust yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHHI B 00JIACTH PEAAKTUPOBAHUS T€HOMA H CTBOJIOBBIX KIIETOK.

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

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotun denoBekay», «MeTOIbl H3y4eHUS TCHETUKH YEJIOBEKA,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

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 PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH FTOMOJIOTUYECKUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboTHL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAH3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paloThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne reHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHRIX JIHK mist monmydenus
HCXOJHOTO MaTepHalia Jiyisl CENEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpHuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruionusi MEXKBHIOBBIX THOpUIOB. JIOCTHIXKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIO0BbIX
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.

JleMoOHCTpaLun

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM HM3MEHUHMBOCTH», «METONbl CEIEKIUn,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PaCTEHUM M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U MEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomHuas nudposas menuiuna. [1L[P-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

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

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne U pa3sBUTHE IBOJIOLMOHHBIX NPEICTABJICHUH B 0H010THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymue cunbel dBomonud  BugoB 1o Y. JlapBuHy (BbICOKassh HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymiects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS IPUCTIOCOOICHUN Y PACTCHHIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pBOLI 32 cymiecTBoBaHue», «I[lopoasl romay6eity, «MHoroodpasue KylbTypHBIX GOpM
KarnycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BuI0B (mo Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKECHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tonmynsiuust Kak B3JeMeHTapHas eAuHuLa 3BoyioluUd. COBpeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeTndeckoro paBHoBecus J[x. Xapnau, B.
Baiinbepra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) ABOJIONMH. MyTaIllMOHHBIA IpoIece.
Komb6unarusHast u3MmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANIPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonmymsinuax. D¢ ekt ocHoBatens. Igpgexm 6ymuviniounoeo eopaviwka. 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: NBHWXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (au3pyntuBHbIif). [lomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoOaeHuit y opranu3smMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocodaeHuii y
OpraHu3MoB:  Mop¢oJorHuecKkue, (U3NOJOTHUECKHe, OHOXMMHUYECKHE, IOBEJAECHYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajionaTpudeckoe  (reorpauyeckoe), CUMIATpUYECKoe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3arus, THOpuan3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOmMIOIMOHHOM OuoNOrMM B  pa3paboTKe HAyYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

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

Tabnuupl 1 cxembl: «MyTallMOHHAS U3MEHYHUBOCTBY, «llOMyNsAIIMOHHAs CTPYKTYpa BHIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKONOTHYeCcKas H30JSIUs TOMYJSIUN  ceBaHCKoM (openu», «l['eorpaduyeckas W30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otdopa», «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrocobIeHHOCTh OPraHU3MOB B €€ OTHOCHUTEIBHOCTBY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[lonumnonasl pacteHuit», «KamycTHo-
peaeUHbIN THOPUIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBieHIE H3MEHUNBOCTH y 0COOEH OTHOTO 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: MakpolsBotonuy. [lageonTonornyeckue METOAbl U3Y4EHUSI BOITIOLUH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9)HIEMUKN U PETUKTHL.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbI M3YyYCHHS HBOJIOIHH.
I'eHeTnYeCcKHME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHHS JBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYyISpHO-
reHeTUYecKne, OWOXMMHUYECKHE M  MaTeMaTU4YeCKMe METOAbl HM3YYEHHUS  HBOJIIOLMH.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWiia)  d3BOJOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bomtoninu. AfantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLIUU.

JleMoOHCTpaL U

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

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psi/l JTOIaan», «APXEONTEPUKC, «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemMeHHble TanoOpoTHUKWY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTHYHBIE Y AaHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpPHI YeJIOBEeKa M ULIMMIIaH3e», «lJ1aBHbIE HaNpaBICHUS
3BOJIIOLINNY, «O0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE )KU3HU HA 3emJie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue oneltaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxokaeHne KU3HU U acTPOOUOJIOTHSL.



OcHOBHBIE ATalbl HEOPraHUYECKOH HBoMIOIMU. [[maneTapHas (reojoruyeckas) 3BOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue noimmepoB u3 MoHomepoB. Koaniepsarnas runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmortesa .
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopus 3emnu u wmeroabl €€ wu3ydeHus. VckomaeMmble OpraHMYECKHUE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Opomonuss MeTtabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tallbl 3BOJIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
KUBOTHBIC. JKH3HL B BOJIE. DBOIOIMS O3BOHOYHBIX. [Iponcxoxacane aM(puOuil U penTuITHi.
[Ipoucxoxaenne miiekonuTaronmx W OTUI. [lpuHimun kmoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXel, MPOTEpPO30H, NaIEe030, ME3030H,
KaiiHO301. O0111as XapakTepUCTUKA KJIMMaTa ¥ reoJorH4eckux nporeccoB. [losBneHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTJIeoOpa30BaHUE: €ro YCJIOBMsI M BIMSHHUE Ha Ta30BbIA COCTaB
aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxXpaHeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

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

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Tanbl HeoOpraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cUMOnorenesay, «Cucrema >xuBoit npupoas», «Ctpoenue
BUpyca», «ApomMopdo3bl pacTeHui», «PuHHOPUTB), «OAHOKIETOUHBIE BOJOPOCIHY,
«MHOrokneTounbsle Bogopociny, «Mxm», «llanopoTHukmn», «l'on0cCeMeHHBIE pacTEHUAY,
«OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHsS >KUBOTHOIO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llnockue yepBu», «HineHuncroHoruey,
«Pb10BI», «3emMHOBONIHBIEY, «lIpecmbikatomuecs», «lItuup», «Muekonuraromume», «Pazpurue
KU3HU B apXxeuckoil spey», «Pa3BuTue XUM3HM B MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B



Mae030MCKOM pen, «Pa3zBuTHe )XKM3HU B ME3030MCKOM pen, «Pa3zBuThe )XKU3HU B KAWHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pACTEHUH Pa3IUYHBIX OTIEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HITIOKOXKHX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

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

JlaGoparopnasi pabora «l3ydyeHHMEe W OINKUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

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

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEN CTPOSHHUS MMO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxosxkaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl u 3anaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

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

CxoncTBO uenoBeka € KUMBOTHbIMU. (CHcTeMaThyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckue, (U3NOIOTr0-OMOXUMUYECKHE, TOBeAeHYecKre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuUTHE rOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JIBroKky1iue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OUOJIOrHYecKre, connanbHble. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHue yenoBekooOpazHble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHJIBI — OOIIMEe MPEeIKU YeIOBeKOOOpa3HbIX 00€3bsH U JI0JIeil. ABCTPAJIONUTEKH —
JIBYHOTHE MpENKu JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpyna. YenoBek
NPSIMOXOJALINM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenoek reienboeprckuil —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YesnoBek HeaHJepTallbCKUi
KaK BHJ JIOACH XOJOIHOro KiIMMara. YeloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneorenernka u naneoreHoMHKa.

OBOJIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YeJIOBEKa.
MyTtaumoHnHsIi nporece U nonuMmop¢usM. IlonynsauroHHble BOJHBL, Apei] reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIIIUAX COBPEMEHHOT'O YeIOBeKa.

UYenoseueckue pacol. [lonsitue o pace. bonbiine packl: eBpomneougHast (eBpasuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3UMaTCKO-aMepUKaHCcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa 1Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpY’KaroIien
cpensl. BnusiHue reorpaduyeckoil cpensl U Apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOMOHHAA ~ AHTPOIOJIOTMSI M MaJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  MOMYJIALHUM.
buocouuansHple  WccileqoBaHMS ~— OPUPOABI  YeloBeka.  VccrmegoBaHue — KOABOIOLUU
OHMOJOTUYECKOT0 U COLUMAIBHOIO B YETIOBEKE.

JleMoOHCTpan U

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumpl u  cxembl: «MeToabpl aHTpONoJIOTHH», «[OJJOBHOM MO3T  YelIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBI, «CKENeT YelloBeKa M CKENleT IIMMITaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLIMOHHOE [JPEBO UEJIOBEKa,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heanpepraneup», «KpomanboHubD, «llpeaku uenoBeka», «ITambl HBOJIOLUN YEJIOBEKa»,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEMETOB MATEPUAIBHON KYJIBTYpPbI IPEIKOB
4eJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIO’KETaMU
MIPOUCXOXKICHUS ueloBeka, (ororpadmu HaXOJOK HCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa U depena IIMMIIAH3€, MOJENb KUCTH 4YelOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA IIPEIKOB YEJIOBEKA.

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

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETIOBEKay.

Tema 6. Jxo010THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
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 skonoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€H YeloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYypbl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLun

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

Tabmuiel 1 cxembl: «Paznensl SKoIoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

Jlaboparopnasi padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCIECTOBAHUNY.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyeckne (GaKTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYECKHEe, OuOTHYEeCcKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojorudeckuii pakrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

Temnepatypa kak skojorudeckwii ¢akrop. [eiicTBue TemmepaTypbl Ha OpPTaHH3MBL.
[loliknoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEP:KaHUIO
BogHOTrO Oanmanca. Kmaccudukanmst pacteHuid mo oOTHomeHHWIO K Boje. [Ipucrocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMA.



Cpenbl oOuTaHMs OpraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOMHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K JKU3HU B Pa3HBIX cpeniax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHuii: nepeBbs, KYCTApHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, cMMOM03 1 ero ¢opmel. [lapasutusm, Kooneparys, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpuHIINT KOHKYPEHTHOTO HCKITIOYCHUSI.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOMTaHHS OPraHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay, «llemm muTtaHusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: Tepbapuy pacTCHW € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEMIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapuu U KOJIJIEKIMH TETUIOMI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX paCTEHUH,
yyyesia MNTULl U 3Bepel, repdapuu pacTeHMi, OTHOcAIUXcS K TurpoduraMm, kcepoduram,
Me30(HuTaM, KOMHATHBIE PACTEHHUS TaHHBIX TPYII, KOJUIEKIIH KHBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M  KOJUIEKLIMM pacTeHUWH M JKUBOTHBIX, OOJaJaIONIMX dYepTamu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PAa3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KUBOTHBIX, YYaCTBYIOIIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas pa6ora «BpIsgBieHHe TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO 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 MOMyIsiuu. [lomyssimust kak OuoJorryecKkasl cucTeMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYpHI OMysIMii. OCHOBHBIE TIOKA3aTeH MOMYJISLUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
nonyasuu 1 e€ peryisiuusa. buotuueckuil noreHnman nonyasuuu. MoenupoBaHue JTMHAMUKU
nonynsiuu. Kpusble pocta uwncieHHocTH mnomynsuuu. Kpusble BbDKMBaHUsA. Perymanus



YUCIIEHHOCTH TMOIMYJALMNA: poib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xarunncona. Pa3zmepsl sxonorndeckoil Humu. [loreHunansHas 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: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamuy, «Mojens skonorudeckor Humm Jhx. H.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. JIkx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AbGnorndyeckne OIOKK dKocHcTeM. [10UBBI U MIIBI B IKOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

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

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

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozackas ¢uopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

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

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JlemMoHCTpauuu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMa IIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUa YHCeT», « IKOJIIOTHUECKas MHpaMuia OMOMacchl», «DKOJIOrHYecKast
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
noce noxapay, « JKocucTemMa o3epay, «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «IIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, Uyyella NTHUIl U 3BEpei,
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.

IKCKypeusi «IKCKypCcHs B THIWYHBIN OHoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*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 CymecTBOBaHUSA Onocheprr. OcobeHHOCTH OMochepsl Kak Tao0anbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3onanpHOCTh Onochepsl. [lonsTre 0 6nome. OCHOBHBIE GMOMBI CYIIU: TYH/Apa, XBOWHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

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

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 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 3emnmny, «Tyaapay, «Tairay, «CMmenianHbIi
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 TpUYMHBL Bo3zaeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPOIIOT€HHOE BO3EMCTBHE HA PACTUTENBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBLHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble pupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE TAPKU.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOABI. ParroHanbHOE
IPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emiu. OOmume



3aKOHOMEPHOCTH INI00ATbHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpU3Hca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

PasButue MeTOOB MOHUTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnvle uccnedoganusi nepexooa K pecypcocbepezaiowjeti U KOHKYPEHMOCHOCOOHOU
anepzemuxke. buonozuueckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeadbUIUMAayuy IKOCUCIEM U CHOC0D08 60PLObL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HaA3eMHbIX IKOCUCTIEM.

JdemMoHcTpauMu

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

Ob6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUi U )KkUBOTHBIX KpacHoli kauru Poccuiickoit
®enepaunn, KpacHOl KHUTH peErvoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA TPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HaHHE OOYYarOIIMMHCS  POCCUHMCKONW  Ipa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAJAULUNA pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOen JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OHoJOru4Yeckoro  oOpa3oOBaHMsSl, Haauuue NPAOCO3HAHUs ~ SKOJOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yqe6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUSA K 3aKOHY W IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTaplIeMy IIOKOJIEHHUIO, B3aMMHOI'O
YBaXCHMU, GCpC)I(HOFO OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/ICﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIECCE pealu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYLIIMOHHBIX IIpaB H O6$[3&HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA MU
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPEENSATh COOCTBEHHYIO TO3HUIIMI0O 110 OTHOIICHWIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBINTOJIHCHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW 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 HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMM B TO3HAHWU 3aKOHOB MPHUPOJABI, B JKU3HM 4YEJIOBEKAa U
COBPEMEHHOT0 00I1IeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOT0 MIOBECHUS;

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 POJIUTEIISM, 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, OOIIECTBEHHBIX OTHOLIEHMUI;

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

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

5) d¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3MYecKas aKTHBHOCTh), OEpPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

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

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTroJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIBHO BBITIOIHATH TAKYIO JIEATETbHOCTH;

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

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpA30BaHUIO Ha MPOTSHKEHUU Beei
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



IOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYNbTYpbl: HNPUOOPETEHUE OIbITa IMJIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOHBIX IIOCJICICTBUN JUUIsl OKPYXKAIOLEH CPEBL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IPU pEIICHUU MpoOiieM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BAHUEM (COOIIIO/ICHHE
IIpaBUJI MOBEICHMS B IPUPOJE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTUIO 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 MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3aHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKaoLIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU Ul COBPEMEHHOW IMBHIM3ALMU: OOecTIedeHus
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOHYMBOMY pa3BUTHIO, PALIMOHATIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMUpyeMoit pu U3y4eHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpY’KAloIIero MUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, YMEHHE JelaTh O0O0OCHOBaHHbBIE
3aKJIFOYEHHUsS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HaHUE LIEHHOCTH HAy4YHOU JEATEIBbHOCTH, TOTOBHOCTb OCYLIECTBISATH IMPOCKTHYIO 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.

METAINPEIMETHBIE PE3YJIbTATHI



MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomOrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MeXmnpenMeTHbIE) OOLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHKNe, HAOIIOEHUE, U3MEPEHUE, HSKCIEPUMEHT U JIPYTHe); YHHBEpCaJbHbIC
yueOHble JeiicTBUsA (IIO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpPCAIbHbIE y4yeOHbIE JCUCTBUS B IO3HABATEIbHOH U
COLMAJIBHON IIPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHUKAaTHBHbIE YHUBEPCAJbHbIE Y4E€OHbIE JAEWUCTBUS, pPETYISITUBHbIE YHHBEpPCAIbHbIC
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JJOTMYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauu, OOOOIIEHHUs), PacCKpbIBaThb CMBICH OMOJIOTMYECKUX TOHATUI
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS JUIs OOBsACHEHUs (AKTOB U SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOYEHUS;

IIPUMEHATh CXEMHO-MOJIENBHbBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOrO, BHUPTYalbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE MPHU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peIlIeHNs TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBILIUICHHS], BIAJETh HAYYHOW TEPMHUHOIOTUEH, KIIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

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

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX NMPEIMETHBIX 001acTe;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManuu (TeKcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl M NPUMEHATH pa3jMyHble METOAbl IpPU IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMS PA3INYHBIX IOMCKOBBIX CHCTEM;

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 XUMHUYECKUe, (pU3nyecKkue U MaTeMaTH4ecKHe 3HAKM M CHUMBOJIBL,
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) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KICHHS OTHOCUTEJIbHO BBINIOJHEHHUS IMpe/ajaraeMoil 3ajaud, YYMUTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMAr4aTh KOHQIUKTHI U
BECTH [1€PErOBOPHI;



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 CBOKO TOYKY 3pPEHHS C MCIOJIb30BAHMEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3auMOEHCTBYS PU peUICHUH Y4eOHOM 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
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, pacIpeeisaTh POJIM ¢ YYETOM MHEHUM
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

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

npeasiaraTh HOBbIE IPOEKTHI, OLIEHMBATh HJAEH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

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

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

UCTIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHA NpOOJIeM W WX pEHICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

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
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

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;

YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHI)KEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro npeamera «buosnorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHue NpopuIbHOTO 00yUeHUsT 00yJatoIMUX Cs
O6uonorun. OHU BKJIIOYAIOT: crierupuyeckue 1uig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CIIOCOObI
JEHCTBUI 110 OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJyYCHUIO HOBBIX 3HAHMWA M X MPUMEHEHHMIO B PA3IMYHBIX y4eOHBIX, @ TAaKXKE B PEaJbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHeie pe3yiabTaThl IPEACTABICHBI 10 TOJaM U3YUYEHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenMeTa «buonorusy» B 10 knacce nonxHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTbH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(bopMUPOBaHNUY €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM PallMOHAIBHOTO MPUPOIOTIOIb30BAHHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIAraroliye
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETyJISILHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopuss T. IlIBanmna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHtpax
MHOTr000pa3usi U MPOUCXOXKAEHHUS KYIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIIIEHHUs], YUCTOTHI FaMeT, HE3aBUCUMOr0 HacinenoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/aMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaXxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OHMOJOTMYECKHUX POLECCOB: 0OMEHa BellecTB (METab0IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U TeTepOTPO(HOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAILHOTO pa3BUTHSA, Pa3MHOXKEHH,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW u X (QYHKIUIMHU, MEXIYy OpPraHaMy U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (YHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAMH, MEXAY JTarnaMd oOMeHa BeIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U >KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM M (PEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHUE BBISABIATh OTIWYUTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMHU TPOLIECCAMU U SIBICHUSIMH, JI€aTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX 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 MOJyUYSHHbIE Pe3yIbTAThI U I€7aTh BHIBOKI;

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

YMEHHE OLICHUBATh 3TUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEI0OBAHUN B 001acTH OMOJIOTUH
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/IaHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymei mpodecCHOHaTBbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBIIIJICHHOCTH, YIITyOJISTh TO3HABATENbHBIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe OMOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[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,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX M 3apyOeXHbIX Y4EHBIX-OMOJOrOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUsS U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTHYECKUX TEPMHUHOB M TMOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopun (3BoironvoHHas Tteopuss Y. J[lapBuHa,
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,
HKOJIOTUUECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTHYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHUE, H3MEpPEHUE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCO0aMM BBISBICHHUS M OLICHKM aHTPOIOI'CHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBMIKYIIETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUUYECKOTO U CUMIIATPUUECKOTO BHJI000pA30BaHUs, BIUSHUS ABMKYIIUX CUJ 3BOJIOIMU
Ha TeHO(OH]] MOMYJISALUHN, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIlpaBJICHUH HBOJIFOLMHU, KPYTOBOPOTA BEUIECTB U NOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3U MEKIY IPOIIECCAMH IBOJIOIINH, IBIKYIIIUMHU CHIIAMH
AHTPONIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U CpeIbl OOWUTAHHS, €JAWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a]1a4H1, BBISBIIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMU TPOLIECCAMU 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 BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HUX OSKCICPUMCHTAIBHBIMUA CPEIICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W MYOJMYHO MPEACTABIATH
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 OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyayiieit mpodeccHoHanbHOU ASSITENFHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HapaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH Tpodeccuu U MpoA0KEeHNE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka
2 JKuBble crucTeMbl U UX H3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 ['eneTrKa yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTUE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
Maxkpo3BomtoLus U €€ pe3yabTaThl 6
[IpoucxoxaeHe U pa3BUTHE KU3HH Ha
4 p A p 15 1.5
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rnmobanbpHas sxocucTema
11 YenoBek U OKpyxkaromas cpeia
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

buosorus kak KOMIIJICKCHAsI HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HeCTBa

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusa )KUBbIX CUCTEM

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuyeckas pabora
«3yueHne MeToA0B KIETOYHON
O6uosnoruu (xpomarorpadus,
anekTpodopes, tupdepeHuaibsHoe
ueHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'ILHHe BCIICCTBA KJICTKH, UX
Ouosoruueckas pOJib

Opraanyeckue BenecTBa KISTKH —
6enku. JlabopaTopnas pabdora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHI»

0.5

CsaoiicTBa, Ki1accuduxanys u GyHKuuu
0enKoB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUIITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OHOIOTHH

Tumne! K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

CtpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «3yueHnue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KJIETKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[TpakTuyeckas pabora «M3yuenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH S1pa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KIECTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTo MeTaboiau3Ma. JlaboparopHast

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
paclieruieHus HepOKCHa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
XemocunTes. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TTPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTO CHHTE3a
TpaHckpunus — MAaTPUYHBIA CHHTE3
34
PHK
35 Tpancusus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponp
pubocom B OnocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JyKapuoT
38 MoJteKysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 U obnuratHble mapa3uTsl. [IpakTuyeckas 0.5
paborta «Co3nanue MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexuosoruu B 6u0a0ruu u
MEIHIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIETKM — MHTO3
46 Tunsl kneTok. KapruokuHe3 U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MHUKpOIIpernapaTax)»

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuit. Jlaboparopuas pabora 05
«M3y4yeHue TKaHeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Iutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCcoOpT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema 4yenoBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymopasnbeHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHHs OJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU uU3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apOJIbIIIeH
MO3BOHOYHBIX KUBOTHBIX)»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
79 JlaGopatopHas pabora «CtpoeHue 0.5
OpPraHOB Pa3MHOMXEHHS BBICIIMX
pacTeHun»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«Jlpo3o¢una kak 0ObEKT TeHETHUECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas paborta

75 " 1 0.5
H3yuenue pe3ynpraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIpo30¢uiIs"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHnpoBanue
JurubpunHoe ckpenrBaHue.

78 [TpakTuueckas pabota «3yuenue 1 05
pe3yIbTaTOB TUTHOPHUIHOTO '
CKpEIIUBAHUS Y IPO30(DUITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 I'enoTun kak MeJIOCTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1




87

88

BapuauvoHHbIN psia U BapUALIMOHHAS
kpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBO»

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

0.5

89

MyTanuoHHasi H3MEHYHBOCTb.
[IpakTuueckas pabora «MyTtauu y
Tpo30(h Uikl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHaTu3
POAOCIIOBHOM

MeTtoasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIULUHCKON N'€eHETUKHU B
NPEOTBPALICHUH U JIEUEHUU
TEHETUYECKUX 3a00JI€BaHU YeTI0BEKa
OCHOBHBIE IOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JIOMAIITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METOJI0B CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIeKIMU PACTECHUN U
96 KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»
97 CoxpaHeHue, U3y4CHHE U UCIIOJIb30BAHUE 1
TEHETHUUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTnueckas padbora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTUI
99 OcHoBHbIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonorun
100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUS
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHNe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue ilsyqemm :)lﬁlc)l;l;OBaTeanue
padoTshI padoThbI pecypeni
1 OpodmononHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymecTBoBaHue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOSBOIIOLHUS U MAKPOIBOTIOLIUS
5 [Tonynauus — snemMeHTapHas €IMHULIA 1
3BOJIOLUAN
3aKOH T€HETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaitnOepra. JlabopaTopHas 1 0.5
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30aumuu nomymsmii: 1
reorpaduueckas, Ouonormueckas
11 EctectBeHHbI 0TOOp — HanpaBISIOLINI 1

(hakTOp IBOTIOITUHT




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeneHueckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUYEHHS IBOTIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKUE U MaTeMaTHUCCKUE
METO/Ibl U3YUYEHUS IBOTIOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AJnanTiBHAS paguaIus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIHT

o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKM3HHU Ha 3emiie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOIUN

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHHNE UCKOIMAEMBIX OCTaTKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
SBOJIIOIUN

31 DBOITIOLUS SYKApUOT
OCHOBHBIC 3TaNbl YBOJIOLHI

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3Tambl 3BOJIOLHMH KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJOBEKe

41 PasButne npexacrasnenuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie W pa3BUTHEC SKOJIOT'MU

51

Mertoab! sxkonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKUI (paxTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

Kuznenusie pOpMBI OpraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3pPAcTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JlnHaMuKa MONYJISIIAN U €€ peryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOMIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBHI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
obonouka 3emnu

84 VYuenue B. U. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH 6Huochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana nmpupo bl

93 OCHOBHbBIC TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BUTHS YCIIOBCUECTBA U TIPUPOJIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThD»

96 O6o06mienne o Teme «MaKpOIBOJIOIHS
U €€ pe3yIbTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061eHne 0 TeMe «IKOJIOTUsl — HayKa
0 B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6061eHue o Teme «OpraHu3mMsl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5












