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IHosscHuTeABbHAA 3AIINCKA

PaGouast mporpamMmma 1o 6M0JIOTHH HAa YPOBEHB CPEHET0 OOIIEro 00pa3oBaHUs st
obyuarommxcs 10—11-x kmaccoB MAOY «IlepeBanoBckast COLL» pazpaborana B
COOTBETCTBHH C TPEOOBAHUSMHU:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Denepanuny,

o mpuka3za MunoOpuayku ot 17.05.2012 Ne 413 «O06 yrBepxaeHun heaeparbHOro
rOCYJAapCTBEHHOT 0 00pa30BaTEIbHOr0 CTaHAaPTa CPEAHEr0 00IIEero 00pa30BaHUs)
(c M3MeHeHusIMH, BHECEHHBIMU TIpHKa3oM MuHnpocseienus ot 12.08.2022 Ne
732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O6 ytBepxaeHuu (heaepanbHON
00pa3oBaTeIbHOI NMPOrpaMMBbl CpeHEro o0miero 00pa3oBaHusmY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu Ilopsnka
OpraHH3alfH U OCYIIECTBICHUS 00pa30BaTEIbHON AEATEIbHOCTH 10 OCHOBHBIM
00111e00pazoBaTEIFHBIM IIPOrpaMMaM — 00pa30BaTENBHBIM ITPOTPAMMaM
HayajabHOro OOIIEero, OCHOBHOI'O OOLIEro U CPEAHEro o0LIero 00pa3oBaHUsY;

o Konnenuuu npenogaBanus yuedHoro npeamera «buonorus»,

o Konnenuuu 3xogoruyeckoro o0pa3oBaHus B cuctemMe oo1iero o0pa3oBaHus;

o KoOMIUIEKCHBIM TUTAHOM MEPONPUSATHH 110 MOBBIIICHUIO Ka4eCTBA MATEMAaTHIECKOT O
1 €CTECTBEHHO-Hay4YHOro oOpa3zoBanus Ha nepuop 10 2030 roxa;

o CII2.4.2.4283-26 «CaHUTapHO-3I1IEMUOJIOTHUECKHE TPEOOBAHUS K OpraHU3aIUsIM
BOCHHUTAHUS U 00y4eHUs, OTJbIXa U 030POBIICHUS JI€TEH U MOJIOICKH,
YTBEP)KJIEHHBIX TTOCTAHOBJICHHEM TJIaBHOTO canuTapHOro Bpada ot 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «['uruennueckne HOpMaTUBBI U TPEOOBAHUS K 00ECIIEUEHUIO
Oe3omacHocTy 1 (M) 0€3BPEIHOCTHU JJISI YeJIOBEKa (haKTOPOB CPEIbl OOUTAHUS,
YTBEP)KJIEHHBIX TTOCTAHOBJICHUEM TJIABHOTO caHuTapHOro Bpava ot 28.01.2021 Ne

2.

PaGouast mporpamMma oprieHTHPOBaHA Ha II€JIEBBIC TPHOPUTETHI, CHOPMYITHUPOBAHHBIC B
(denepanpHOl paboueil mporpaMMe BOCIUTaHUS U B paboueii mporpamme BocnuTanus I bOY
«Cpennss mkona Ne 1».

[Ipu pa3paboTKe mporpaMMBbl IO OMOJIOTHH TEOPETHIYCCKYIO OCHOBY JIJISl OTIPESIICHHS
MOJIXOJIOB K ()OPMUPOBAHUIO COAEPIKAHKS YIEOHOT 0 nmpeaMera « broorus» coCTaBuIIn:
koHIenTyanbHbie osiokeHuss PI'OC COO o B3auM000yCIOBICHHOCTH 11eJICH, COIEPIKaHMS,
pe3yabTaTOB 00yUeHUs U TPEOOBAaHUHN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00
OOIIMX LENAX U MPUHIIHNIAX, XapAKTEPUIYIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHET0
obmrero oopazoBanus B Poccuiickoit @emepannn, a TakKe MOJT0KEHUS O CrienpuKe
OMOJIOTHH, €€ 3HAUCHUH B IIO3HAHUY YKMBOK MPUPOJIBI M 00ECIICUYSHUH CYIIIECTBOBAHUS
yenoBedeckoro oomniecTBa. CorjiacHO Ha3BaHHBIM IOJI0KECHUSIM OIPEICICHBI OCHOBHBIC
(YHKIIUK TPOTrpaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o GMOJOTHH TaeT MPECTaBICHUE O LETsIX, 00 00IIel cTpaTerun o0y4deHus,
BOCIIMTAHUS U Pa3BUTHS 00y4aIOIIMXCs CPECTBaMU ydyeOHoro npeamera «buomorusy,
orpenenseT 00s3aTeNnbHOoe MPEAMETHOE COEPKAHUE, €T0 CTPYKTYPY, paciupeielieHHe 1Mo
paszenaM ¥ TeMaM, peKOMEHIYEeMYIO TIOCIIeIOBATEIbHOCTh U3YUeHHsI YUeOHOT0 MaTepraa ¢



Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JOTUKU 00pa30BaTENbHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00y4YaromuXCsl.

B nmporpamme o 61M0y10ruu TaKKe YUUTHIBAIOTCS TPEOOBAHUS K INITAHUPYEMBIM JIMYHOCTHBIM,
METaNpPEeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM 00y4eHus B HOpMUPOBAHUH OCHOBHBIX
BUJIOB yueOHO-TI03HABATEILHON EATEIbHOCTH/yIeOHBIX NEHCTBUIT 00yUYArOIIUXCS 110
OCBOCHHIO COJIEP)KaHUsl OMOJIOTHYECKOro 00pa3oBaHMs.

B nporpamme o 6uonoruu (10—11-e knaccel, 0a30BbIil YPOBEHB) pean30BaH MPUHIIUT
MIPEEMCTBEHHOCTH B U3y4EHUH OMOJIOTHH, OJarogaps 4eMy B Heil mpocMaTpuBaeTcst
HaIpaBJICHHOCTh Ha pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-
Hay4YHOT'O MHPOBO33PEHHUS], IEHHOCTHBIX OpUEHTALMH JIMYHOCTH, KOJIOIMYECKOI0
MBILLJIEHUS, IPEICTABICHUN O 310POBOM 00pa3e KU3HU U OEPEKHBIM OTHOLIEHUEM K
OKpyXarolei npupogaHoi cpene. [loaromy Hapsany ¢ uzydeHrueM o01eOnoIOrHueCKIX
TEOPUH, a TAK)KE 3HAHUI O CTPOCHUHU JKUBBIX CUCTEM PA3HOrO PaHra M CyIIHOCTU OCHOBHBIX
IPOTEKAIONIMX B HUX MIPOLIECCOB B MPOrpaMMe 1o OUOIOrvH y/IelIeHO BHUMaHHe
MCII0JIb30BAHUIO MOTYYEHHBIX 3HAHUHN B TOBCEAHEBHOMN )XKM3HU JJIs1 PEILIEHU I TPUKJIAIHBIX
3aJ1a4, B TOM 4HcJie: NPO(UIAKTUKY HACJIECTBEHHBIX 3a001€BaHM yeIoBeKa, MEJUKO-
IeHETUYECKOr0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUSI SKOJIOTMUECKH 11€JecO00pa3HOro
MOBEJICHUS B OKPYXKaIOUIEH MPUPOIHON Cpelie, aHaIN3a BIUSHUS X035HCTBEHHON
JeSITEIbHOCTU YEIOBEKa HAa COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHUE
BHMMAaHHUS K IPUKJIAJTHON HAMIPABJICHHOCTH Y4eOHOr 0 npeaMeTa «bruosorus» npoIuKToBaHO
HEOOXOIMMOCTBIO0 00eCIIedeHHsT YCIOBUM AT PEIEHUs] OJJHOM U3 aKTyaJbHBIX 33724
IIKOJIBHOTO OMOJIOrMYeCKOro 00pa3oBaHusl, KOTopas nmpeanojaraet GopMUpOBAHUE Y
o0yyaronmxcs CoCOOHOCTH a/lallTUPOBATHCSA K U3MEHEHUAM JUHAMUYHO Pa3BUBAIOILETrOCs
COBPEMEHHOI'0 MHUpa.

buonorus Ha ypoBHe cpeaHero oduiero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa
obecrieynBaer (opMUpPOBaHKE Y O0YJAIOLIMXCS MTPE/ICTaBICHUN O HAyYHOI KapTHHE MHUpa,
pacmupsacT u 0606maeT 3HAHUS O KMBOM MNpUpoaAC, €€ OTIIMIYUTCIIbHBIX ITPpU3HAKAX —
ypOBHeBOﬁ OpraHu3alvii U 3BOJIIOIIMH, CO3AaCT yCIIOBUSA JUJIs. TIO3HAHUS 3aKOHOB JKUBOU
npupoasl, GopMupoBaHus GyHKIIMOHATEHONW I'PAMOTHOCTH, HABBIKOB 3/TOPOBOTO
Oe30macHoro 06pa3a JKHU3HH, SKOJIOTHYCCKOI'O MBIIIJICHUS, HEHHOCTHOI'O OTHOIICHUSA K
’KMBOW TIPHPOIE U YEIIOBEKY.

Bonbuioe 3HaueHne OMOIOTHsI UMEET TaKKe JJIsl pELIEHUs] BOCHIUTATEIbHBIX U Pa3BUBAIOLINX
3aJ1a4 cpeiHero o0Lero oopa3oBanus, couranu3anuu odyvaroummxces. M3ydenue 6uonorun
o0ecreynBaeT ycloBUs 11 (POPMUPOBAHUS HHTEIIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKON KYJbTYpbl, CIOCOOCTBYET UHTEr palluu
OMOIOrMYECKUX 3HAaHUHM C MPEJCTABICHUAMH U3 APYIHX Y4eOHBIX IPEIMETOB, B

YaCTHOCTH (PU3MKH, XUMUU U reorpaduu. HazBaHHbIC MONOKEHHS O IPEAHA3HAYCHUN
yuebHoro npenmMera «buoaorus» cocraBUiIM OCHOBY JJIsl ONIpeeIeHHs T01X0/10B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €r0 COJAEP)KaHus, IPEACTABIEHHOr0 B IPOrpaMMe 1o OHOIOrHH.

OT060p conmeprkanus yueOHOro npenMera «brosaorus» Ha 6a30BOM yPOBHE OCYIIECTBIICH C
MO3UIHH KYJIbTYpOCOOOpa3HOro MoAX0/1a, B COOTBETCTBUH C KOTOPHIM 00ydYaronuecs
JIOJKHBI OCBOUTH 3HAHUS M YMEHMSI, 3HAUUMBIE 7151 pOPMHUPOBAHUS OOLIEH KyIbTYpHI,
OIIpEeAENSIONIME aJIeKBATHOE MTOBEACHUE YEJIOBEKAa B OKPYKAIOIIEH PUPOJHOM Cpele,
BOCTpPEeOOBAaHHBIE B TIOBCE/IHEBHOW KU3HM U NPAKTUUECKOH nestenbHocTH. Ocoboe MecTo B
9TOU CUCTEME 3HAHUI 3aHMMAIOT DJIEMEHTBI COAEPKAHUs, KOTOPBIE CIIY’KaT OCHOBOMU IS



(bopMUpOBaHUs NPEICTaBICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE MUpa U
LIEHHOCTHBIX OPUEHTALMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3alUU OMOJIOrHYECKOro
o0Opa3oBaHHs.

CTpyKTypupoBaHUe CoepKaHus yaeOHOro MaTepuaia B IporpaMme o OuoiIoruu
OCYIIECTBJICHO C YYETOM MPHUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMIUTEIILHBIX
0COOEHHOCTSIX KUBOM MPUPOIBI, O €€ YPOBHEBOM OpraHU3alliu U 3BOJIIOLNH. B
COOTBETCTBHH C ITHM B CTPYKTYpe YUeOHOTro npeamera « buonorus» BeIIEICHBI CISAYIOIINE
coJiepKaTebHble JIMHUU: «brosiorus kak Hayka. MeToapl HAy4HOro no3HaHus», «Kierka
Kak OumoJiornyeckas cuctemay, «Opranu3m kak Ouojornyeckas cuctemay, «Cucrema u
MHOT000pa3ue OPraHmvIecKoro Mupa, « IBOJIIOIHSI )KUBOU MPUPOBI, « IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH».

enb n3yuyenus yueOHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHUE
00YyYaIOIMMHCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OPraHU3aIuH KUBBIX CUCTEM
pa3HOro paHra u MpHOOPETEHNE YMEHHI NCIIOIb30BATh AT 3HAHUS IS TPAMOTHBIX
JEUCTBUI B OTHOIIEHHH OOBEKTOB )KUBOM MPUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX
pobiem.

HOCTI/I)KeHI/Ie SN U3YYCHUA yqe6Horo npeamMera «buonorus» Ha 0a30BOM YpPOBHE
obecrieunBaeTcs pCLICHHUEM CICAYIOIINX 3a1a4.

e OCBOEHHE 00YYaIOUIMMHMCS CUCTEMBbI 3HAHUM 0 OMOJIOTMYECKUX TEOPUSX, YUCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CAyKaluMX OCHOBOM JJis
(hopMupOBaHUs MPEICTABICHUI O €CTECTBEHHO-HAYYHOI KapTHHE MUPA, O METOIaxX
HAYYHOT'0 MO3HAHUSA, CTPOCHUH, MHOT'000pa3uH U 0COOEHHOCTSIX )KUBBIX CHCTEM
pa3HOro ypOBHS OpraHU3alluH, BBIJAIOIINXCS OTKPHITUSIX U COBPEMEHHBIX
HUCCIIEIOBAHUIX B OMOJIOTHH;

e (opmMupoBaHUe y 00y4aromMXcs MO3HABATEIbHBIX, UHTEJUIEKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IIPOLIECCE aHAIM3a JaHHBIX O IYTSIX Pa3BUTHUS B
OMOJIOTUH HAayYHBIX B3TJIIOB, UACH U MOAXO0B K U3YYEHHUIO )KUBBIX CHCTEM
pa3HOIr0 ypOBHS OpraHM3alllH;

e CTaHOBJICHHME y 00y4aroumxcs o0uieil KyapTypsl, QYHKIIMOHAILHONW IPaMOTHOCTH,
pa3BUTHE YMEHUIN OOBSICHATH U OL[EHUBATH SIBJICHUS OKPYKAIOLIErO MU Pa KUBOM
IPUPOJBI HA OCHOBAaHUY 3HAHUH U OMbBITA, MOTYYEHHBIX IIPH U3y4YE€HUU OUOJIOTHH;

e (opmMupoBaHuE y 00y4arOIMXCsl YMEHUH HIUTIOCTPUPOBATh 3HAUEHUE
OMOJIOrMYECKUX 3HAHUH B MPAKTUYECKON JIeATEIbHOCTH UEJI0BEKA, pa3BUTUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUHI U arpoOMOTEXHOJIOT Ui,

e BOCIHUTaHUE YOSKIEHHOCTH B BOZMOKHOCTH TMO3HAHUS YEIOBEKOM JKUBOM
IPUPOJIBI, HEOOXOANMMOCTH OEPEKHOr0 OTHOIICHUS K HEel, COOTIOACHHS S TUYECKUX
HOPM TP MPOBEACHUH OMOJIOTHYECKUX U CCIIeIOBAaHUM,

e OCO3HaHUE LIEHHOCTH OMOJIOrMYECKUX 3HAHUM [ MOBBIILIEHUS YPOBHS
9KOJIOTUYECKON KYJIbTYpPHI, A1 (POpMUPOBAHMS HAYYHOI'O MUPOBO33PEHUS;

e IIpUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHUN B NOBCEIHEBHOM KU3HU JUIS
OIIEHKH IMOCJEACTBUN CBOEH JIESTEIbHOCTH MO OTHOIIEHUIO K OKPY>KAIOIIEH cpelie,
COOCTBEHHOMY 370POBBIO, 00OCHOBaHUE U COOIOACHHE Mep MPODUITAKTHKU
3a00J1eBaHUH.



B cucreme cpennero obmero oopazoBanus «buosorusy, n3ydaemasi Ha 6a30BOM YpOBHE,
SIBJIIIETCS 0053aTEIbHBIM y‘IG6HBIM npeaMeToOM, BXOOAIIUM B COCTaB HpGILMCTHOfI obiactu
«EcTecTBEHHO-HAaYUYHbIE TPEAMETHI.

Jlnst u3yuenus Ouosoruu Ha 6a30BOM YpOBHE CpelHEero o0miero o0pa3oBaHus OTBOAUTCS 68
gacoB: B 10-m knacce — 34 gaca (1 gac B Hegemo), B 11-m kacce — 34 gaca (1 gac B
HEJIEIIO).

I[J'IS[ peam3anu nporpaMmMbl UCITOJIB3YIOTCA y‘-Ie6HI/IKI/I, JOIMYIICHHBIC K UCITOJIB30BaHUIO
IpHu p€aiM3aliluid UMCIOIIUX I'OCYAAPCTBCHHYO aKKpEAUTALIUIO 06pa30BaTeJ’IBHI)IX nporpaMm
Ha4dyaJbHOTI'O O6HICFO, OCHOBHOI'O O6IH€FO, CpEaHCTO 06mer0 06p330BaHI/I$I OpraHu3alursIMU,

OCYIIECTBISIOUIMMH 00Pa30BaTEIbHYIO I€ATEIbHOCTD, IPUKAa30M MUHIPOCBEIIEHUS OT
22.06.2026 Ne 436:

e buonorus, 10 knacc/ [Naceunnk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue
[Mox pen. [Taceunuka B.B., AkunonepHoe obmectBo «M3aarenbcTBo
"[Ipoceemienne"»;

e bBuonorus, 11 kinacc/ [Maceunuk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue
[Mon pen. ITaceunuka B.B., AkiuoneprHoe o61iectBo «31arenscTBo
"[Ipoceenienue"»;

o <, >

DNEeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JOMYIIEHHBIC K HCITOIb30BAHUIO IPU Peai3aIiuu
00pa3oBaTeIbHBIMU OPraHU3AIUSIMHI, UMEIOIIUMH TOCYIaPCTBEHHYIO aKKPEIUTAIHUIO,
o0pa3oBaTeIbHBIX IPOrpaMM HayajabHOr0 OOIIEro, OCHOBHOI'O OOIIIET0, CPEIHEro 00IIIero
obpa3oBanus npukazoM Munnpocsemienus ot 23.07.2025 Ne 551:

e DOP: «buonorusg, 10 ximace». OO0 «SKmacey;
e DOP: «buomorus, 11 kmace». OO0 «IKnacey;
o <, >

Ili1anupyemMble pe3yJbTaThl
OCBOEHHS NpeaMeTa

Cornacao @I'OC COQO ycraHaBIMBaKOTCs TPEOOBAHUS K PE3yIbTaTaM OCBOCHHS
00y4aroIMMHKCS TIPOrPaMM CPEAHEro 00IIero o0pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM
Y TIPEIMETHBIM.

JIMYHOCTHBIE pe3yJIbTaThI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS IpenmMera «buonorus» BbiaeIeHbI
CIIEAYIOIIUE COCTABISIOUINE. OCO3HAHUE 00YUaroIIUMHCS POCCUNHCKOM I'paXk/1aHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOMPEIETIECHUIO,
HaJM4Yue MOTUBALMU K 00y4eHHUI0 OMOJIOTUH, LIeJICHAIPABICHHOE Pa3BUTUE BHYTPEHHUX
yOeXIeHU TMYHOCTH Ha OCHOBE KJIFOYEBBIX IIECHHOCTEH U MCTOPHYECKUX TPAJAUIINN
Pa3BUTHSA OMOJIOTNYECKOTr0 3HAHH], TOTOBHOCTh M CHOCOOHOCTH 00y4aroIuXcst



PYKOBOACTBOBATLCS B CBOCH ACATCIIBHOCTU HCHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH,
MMpUCYIIUMHA CUCTEME OHOJIOrMYECKOrO O6p330BaHI/I$I, HaJIMYHUEC 3KOJIOTHYECKOI'O
IIpaBOCO3HAHUA, CITOCOOHOCTH CTaBHUTH OCIu U CTPOUTDL )KU3HCHHLIC I1JIaHBI.

JInuHOCTHBIE PE3YIBTAThl OCBOCHUS MpenaMeTa «bHoJIorus» 1OCTUraroTCs B €IUHCTBE
y4eOHOM ¥ BOCIUTATEIILHON e TEIbHOCTH B COOTBETCTBUH C TPATUIITMOHHBIMHU POCCHI CKIMH
COLIMOKYJIbTYPHBIMH, HCTOPUUECKUMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSITHIMHU
B 00IIECTBE MpaBUIaMH U HOPMaMH ITOBEEHUS B CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHNH,
CaMOBOCIIUTaHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3ULIMHU JIMYHOCTH, IATPUOTU3MA,
YBAKEHHUS K 3aKOHY U MPABOMOPSIKY, UEJIOBEKY TPY/Ia U CTapIIEeMy MOKOJIEHUIO, B3AUMHOIO
yYBaXX€HUSI, OEPEKHOTO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U TPAAUIUSIM
MHOTOHAITMOHAIBHOTO Hapoaa Poccuiickoit Denepaiiuu, Mpupoae U OKPYKAIOIIEN cpelie.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOCHUS Y4eOHOro npeamera «bruonorus» 10KHbBI OTpaXxaTh
TOTOBHOCTh M CIIOCOOHOCTH 00Y4arOIIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MO3UIMEN TMUHOCTH, CHCTEMOW LIEHHOCTHBIX OPHUEHTAl[Ui, TO3UTUBHBIX
BHYTPEHHHX yOEXKICHUN, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM [IEHHOCTSAM POCCHIICKOTO
o0111ecTBa, PacIIMPEHNE KU3HEHHOIO ONbITa U ONBITA AESTEILHOCTH B IPOLECCE peaTn3aluu
OCHOBHBIX HalpaBJICHUM BOCHIUTATEIbHOMN €A TEIbHOCTH, B TOM YU CJIE B YaCTH!

1) IPAKIAHCKOI0 BOCIIUTAHMS

e CpOPMHUPOBAHHOCTbH IPAXKAAHCKON MO3UILIUU O0YUAIOLIErocsi Kak aKTUBHOT'O U
OTBETCTBEHHOTO YJIEHAa POCCUICKOro 00IIEeCTBa;

e OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX IIPaB U 0053aHHOCTEH, yBa)KEHUE 3aKOHA U
IIPaBOINOPSIKA;

e TOTOBHOCTb K COBMECTHOM TBOPUECKOH eATeTbHOCTH IPU CO3TaHUH YUeOHBIX
MIPOEKTOB, PELICHUH YU4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHINOJIHEHUU
OHMOJIOrMYECKUX SKCIEPUMEHTOB;

e CIIOCOOHOCTB ONpPENENITh COOCTBEHHYIO IMO3UIIMIO 110 OTHOIICHHUIO K SBICHUSAM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

e YMEHHE YYUTHIBATH B CBOMX JACHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTUBHOT O
B3aUMOJICH CTBHSI JIFOJICH C pa3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH 1
COLIMAJIbHBIM I10JIOKEHUEM,;

e TOTOBHOCTb K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOI'O BHIMOIHEHHS YUEOHBIX,

MMO3HABATEJIbHBIX U U CCIIEOBATEIBCKUX 33124, YBAKUTEIBHOI O OTHOILIEHHS K

MHEHHIO OIIIOHEHTOB IIPU 00CYKJIEHUU CIOPHBIX BOIIPOCOB OMOJIOrHYECKOT O

COJEp KAHUS,
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU AEATEIbHOCTH

2) NaTPUOTHYECKOTO BOCIIUTAHUS .

e c(hOpPMHUPOBAHHOCTb POCCUICKON I'paXKIaHCKOW WISHTUYHOCTH, TATPHOTH3MA,
YBaXXEHUS K CBOEMY HapoOJly, 4yBCTBAa OTBETCTBEHHOCTH Iepe PonnHol, ropaoctu
3a CBOM Kpaii, cBOXO PouHy, CBOM SI3BIK U KyJIbTYpY, IPOLLIOE U HACTOSILEE
MHOT'OHallMOHAIBHOr0 Hapoaa Poccuy;

¢ IIEHHOCTHOE OTHOILECHUE K IIPUPOJHOMY HACIEAUIO U NAMATHUKAM IIPUPOLBI,
JNOCTHKEHUAM Poccun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE,;



e CIOCOOHOCTH OIICHMBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMOJIOTHMH, TOHUMaHUS 3HAYeHUSI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOBI, B
YKU3HM YEJIOBEKa U COBPEMEHHOr0 OOIIECTBA;

e HjciHas yOSXKIEHHOCTh, TOTOBHOCTD K CIIY>KEHHIO U 3anute OTeuecTBa,
OTBETCTBEHHOCTbH 32 €r0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS .

e OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOr0 HApOAa,;

° C(bOpMPIpOBaHHOCTB HpPaBCTBCHHOI'O CO3HAHUA, 3TUICCKOI'O MMOBEACHUS,

e CIIOCOOHOCTH OLCHUBATL CUTyallUIO U IPUHHUMATb OCO3HAHHBIC PCHICHUSI,
OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

e OCO3HAHUE JIMYHOTO BKJIA/Ia B OCTPOCHHUE YCTOMUYMBOTO OYIyIIEro;

e OTBCETCTBCHHOC OTHOMICHUC K CBOUM POAUTEIIAM, CO3JaHHUIO CEMbU HAa OCHOBC
OCO3HAHHOT'O MPUHSITHS LIGHHOCTEH ceMelHO )KU3HU B COOTBETCTBUU C
TpaauIsaMu HaposoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCITUTAHMUS .

e OCTETHUYECKOE OTHOIICHHE K MUPY, BKIIFOYAsl SCTETUKY ObITA, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIOPTA, TPYy/Ja, OOIIECTBEHHBIX OTHOIICHHI,

e TMOHMMaHHE SMOLIMOHAIBHOI O BO3/IEH CTBUS KUBOU MPUPOJIBI U €€ HEHHOCTH ;

e TOTOBHOCTbH K CAMOBBIPAYXKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE
IIPOSIBJIATH KAY€CTBA TBOPUYECKOW JINUHOCTH;

5) ¢pusuyeckoro Bocnutanusi, GopMUPOBAHMS KYJIbTYPHI 310POBbS M IMOIMOHAIBHOTO
0s1aronoJIy4ust:

e TMOHUMAaHHWE U peasi3alus 3J10pOBOro U 6e30macHoro oopasa xu3Hu (310poBOE
NUTaHHE, COONI0/ICHNE TUTHEHNYECKHUX TPAaBHII K HOPM, cOalaHCHPOBaHHBIH
PEXKUM 3aHITHI U OTABIXA, PETyJsIpHAs (U3MYECKas aKTUBHOCTb), OEPEXHOTO,
OTBETCTBEHHOI'0 ¥ KOMIIETEHTHOI'O OTHOLIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3/]0POBBIO;

e IIOHMMAaHHUE LIEHHOCTH MPaBUJI UHIUBUYaJbHOI'O U KOJUIEKTUBHOIO O€3011acCHOr O
MOBEJIEHUS B CHUTYAIUSIX, YTPOXKAIOUINX 30POBBIO U KHU3HU JIIOJIEH;

e OCO3HAHUE MOCJIEICTBUN M HEMPUSATHS BPEIAHBIX MPUBbIUEK (YIOTpeOIeHUsS
QJIKOTOJIsl, HAPKOTUKOB, KypEeHUI);

6) TPY10BOT0 BOCTIMTAHHS :

TOTOBHOCTB K TPY/y, OCO3HaHHE I[EHHOCTH MacTepCTBa, TPYI0I00He;

TOTOBHOCTB K aKTHBHOH JI€ATEILHOCTH TEXHOJIOTUIECKON M COIIMAIbHOM
HaNpaBJICHHOCTH, CIOCOOHOCTh HHULIMUPOBATh, TUIAHUPOBATH U CAMOCTOSTEIILHO
BBIMOJHATH TAKYIO AESITEILHOCTD;

UHTEpEC K Pa3Iu4HbIM chepaM npodeccruoHanbHON NeITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BRIOOP OyAyIIei mpodeccun U pearn3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE I1JIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH
BCEH JKU3HU,



7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMSA:

IKOJIOTUYECKH 1IeJIECO00pa3HOe OTHOIICHUE K MIPUPOJIE KaK HCTOYHHUKY KH3HU Ha
3emiie, OCHOBE €€ CYyILECTBOBAHUS;

TIOBBIIICHUE YPOBHS KOJIOTHIECKON KYJIbTYPhI: IPUOOPETEHUE OMBITA
IJTAHUPOBAHUS TTOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCIEACTBUM JIJIs
OKpY’KaIOILEH Cpeibl;

OCO3HaHME II100aTBHOI0 XapakTepa 3KOJIOrMUeCKUX Mpo0JieM U MyTell UX penieHus,
CIOCOOHOCTH HUCIIOJIB30BATh MPHOOpETaeMble MPH U3y4EHUU OMOIIOTHH 3HAHUS U
YMEHUS TIPH PEIICHUU TPo0JIeM, CBA3aHHBIX C PAIIHOHAILHBIM
IPUPOJIONONB30BaHUEM (COOIIIOIEHIE TTPABHII TOBEIEHUS B TPHPO/IE,
HaIpaBJICHHBIX HA COXPaHEHUE PABHOBECHS B AKOCUCTEMAaX, OXpaHy BUJOB,
IKOCHCTEM, Onocdepsl);

AKTUBHOE HENPUATUE NEHCTBUM, IPUHOCSIINX BPE OKPYXkKAIOLIEH IPUPOJHOU
cpene, yMeHHe TPOrHo3upoBaTh HEOIArOMPUATHBIE SKOJIOTUYECKUE MTOCTIEeICTBUS
IpealpUHUMAEMbIX €W CTBUI U IPETOTBPAIIATh UX;

HaJM4Ke Pa3BUTOr0 SKOJOTMUECKOr0 MBIIIJIEHUS, SKOJIOIMYE€CKON KYJIbTYpPhbl, OIbITA
JeSITEeIbHOCTU 3KOJOTMUECKON HaNpaBJI€HHOCTH, YMEHHUS pyKOBOACTBOBATHCS UMHU
B MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIIBHON MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B TPAKTHUYECKON EATEIbHOCTH SKOJOTMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS .

c(OpMUPOBAHHOCTH MUPOBO33PEHNUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSA HAYKHU U OOIECTBEHHON MPAKTUKH, OCHOBAHHOT'O HA JUAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTA B TOJUKYJIbTYPHOM MUDE;
COBEPILIEHCTBOBAHNUE SI3bIKOBOM M YMTATENbCKON KYJIbTYpPbI KaK CpPEACTBA
B3aUMOJICHCTBUS MEXAY JIOAbMH U MO3HAHUS MUDA;

MMOHMMaHHe crenn UK OMOJIOrUH KaK HayKH, OCO3HAHMS €€ POJIM B
(hopMUPOBAaHNHU PALIMOHAIBHOTO HAYYHOT'O MBIIIIJICHUS], CO3JJaHUH 11€TOCTHOTO
MIPEJCTaBIEHUs 00 OKPYXalOLIeM MUpE KaK O €IMHCTBE MIPUPO/IbI, YEIOBEKA U
00111ecTBa, B IO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U PELIEHUH MPodsIeM
COXpPaHEHUs IPUPOJHOrO PaBHOBECH S,

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUIl COBPEMEHHOM LIMBUIM3ALIUN:
obecrie4eHus] HOBOTO YPOBHSI pa3BUTHsI MEUIIMHBI, CO3/IaHUE EePCIeKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PECYpPCHbIE MPOOIEMBbl Pa3BUTUS
YeJI0BeYECTBA, IOMCKA MTyTeH BBIXOAA U3 II100aIbHBIX SKOJIOIMUECKUX Po0JieM U
obecrieuyeHus nepexoja K yCTOHUUBOMY pa3BUTHIO, pallMOHAJILHOMY
HCIOJIb30BAaHUIO IIPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAApPTOB
KHU3HU,

3aMHTEPECOBAHHOCTD B ITOJIyY€HUH OMOJIOrMYECKUX 3HAHUM B LEJIAX MOBBIIICHUS
00IIeH KyJIbTYPBI, €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, KaK COCTAaBHOW 4aCTH
(yHKIMOHAIBHON IPaMOTHOCTH O0yJaroumxcs, GopMupyeMoil npu u3ydeHuu
OHOJIOrHH;

[MOHMMAaHHE CYITHOCTU METO/I0B IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIIOIB30BATh MOTYy4aeMble 3HAHUS JIJIsI aHAJIN3a U O0BSICHEHHU S
SIBJICHUI OKPY’KaOILEro MUpPa U MPOUCXOASIIMX B HEM U3MEHEHUH, YMEHUE JIENaTh
000CHOBaHHBIE 3aKJIFOUECHHUS HA OCHOBE HayYHBIX ()AKTOB M UMEIOIINXCSI JAHHBIX C
LENIBIO TTOTY4YEeHUS JOCTOBEPHBIX BHIBO/IOB;



e CIOCOOHOCTbh CAaMOCTOSATEIbHO UCIOJIb30BAaTh OMOIOrMUECKHE 3HAHUS JJIs pellieHus
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaIUsX;

e OCO3HaHUE IICHHOCTH HAYYHOH eATeIbHOCTH, TOTOBHOCTh OCYIIIECTBIIATh
MPOEKTHYIO U UCCIIEOBATENbCKYIO NESATEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

e TOTOBHOCTH M CIIOCOOHOCTB K HEMPEPHIBHOMY 00Pa30BaHUIO M caM0OO0OPa30BaHUIO, K
AKTUBHOMY TTOJIYYCHHIO HOBBIX 3HAHUH 1O OMOJIOTHU B COOTBETCTBUU C
YKU3HCHHBIMU TTOTPEOHOCTSMU.

B Ipouecce NOCTUKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA O6y‘{aI-OH_II/IMI/ICSI IIporpamMmabl
10 OMOJIOTHUH Ha YPOBHEC CPCAHETO 0611161"0 06p330BaHI/IH y O6y‘laIOHII/IXC$I COBCPHICHCTBYCTCA
BMOHHOHaHBHLIﬁ HHTCIIJICKT, npeglnonaralonmﬁ C(bOpMPIpOBaHHOCTB:

CaMOCO3HAHUS, BKIIFOYAIOIIET0 CTOCOOHOCTh TOHUMATE CBOE SMOITMOHATILHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHATBHON cepsl,
OBITH YBEPEHHBIM B ceO¢;

e CaAMOPCTYJIMPOBAHUA, BKIIIOYAOMETO CAMOKOHTPOJIb, YMCHUC IIPUHUMATDH
OTBETCTBEHHOCTbD 3a CBOE IOBE/ICHUE, CIIOCOOHOCTH aaarTUpoOBaThHCA K
OMONMOHAJIbHBIM U3MCHCHUAM U IPOSABIIATH FI/I6KOCTL, OBITH OTKPBITBIM HOBOMY,

e BHYTPEHHEH MOTHBAIIUM, BKIIIOUAIOIIEH CTPEMJIEHUE K TOCTHXKEHUIO 1EIU 1
yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE e CTBOBATh, HCXOS U3 CBOUX
BO3MOKHOCTEMN

e HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIIBHOE COCTOSIHUE
JPYTUX, YIUTHIBATh €T0 MPH OCYIIECTBICHUH KOMMYHHUKAIUHU, CIIOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHUIO;

e COIHMAaJIbHBIX HAaBBIKOB, BKJIFOYAIOIIIUX CIIOCOOHOCTE BBICTpauBaTb OTHOLICHUS C
APYrumMHu JIrOAbMH, 336OTI/ITBC$I, MMPOSABJIATE UHTCPECC U pa3pClIaTh KOH(l)J'II/IKTI)I.

MeTaHpeI[MeTHbIe PE3YJIbTATHI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS yueOHOro npeameTa « buosorusy BKIIOYAIOT:
3HAYUMBIE JUI (DOPMUPOBAHHSI MUPOBO33PEHHSI O0YJIAIOIINXCSl MEXK U CITUTUTMHAPHBIC
(MexTipenMeTHBIE) OOIIeHAYYHBIE TIOHSITHS, OTPAYKAIOIINE IIEIOCTHOCTh HAYYHOH KapTHHBI
MHpa U CrenuruKy METOIOB MTO3HAHMSI, KCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
SHEprus, BJICHUE, MPOoIlecC, CUCTEMa, HAyYHBIN (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIICOBAHKE, HAOIIOICHIE, U3MEPEHHE, SKCIICPUMEHT U JIp.),
YHHUBEpCalibHbIC YucOHbIC NeiCcTBYsI (IT03HABATE/IbHBIC, KOMMYHUKATUBHBIC, PErYIISITUBHBIC),
obecrneunBaronye GopMupoBaHrue (PyHKIIMOHAIBLHON TPAMOTHOCTH U COIIMATILHOM
KOMIIETEHIIMH 00Y4aroIIMXCsl, ClIOCOOHOCTh 00YYarOIMIUXCsl HCIIOIb30BaTh OCBOCHHBIE
MEXIUCIUIIIMHAPHBIC, MUPOBO33pEHYECKHE 3HAHMS U YHUBEPCaIbHbIC yueOHbIC ACHCTBUS B
MO3HABATEJIbHON U COLIMAIIBHOM MPAKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IIPOTPAMMBI CPETHEro 00IIero 00pa3oBaHUs
JIOJDKHBI OTpaXkaTh:

OBjaagenue YauBEpCaJdbHBIMUA y‘[eﬁHLIMI/I N03HABATEJbHLIMHU A€HCTBUSIMH



1) 6a30BbIe JJOTHYECKHUE IeHCTBUS:

CaMOCTOSITENILHO (POPMYIHPOBATH M aKTYaJIM3UPOBATH IPOOIIEMY, paccCMaTPHUBATh
€€ BCECTOPOHHE;

HCIIOJIb30BaTh ITPH OCBOCHUH 3HAHUI TIPUEMBI JIOTHYECKOT0 MBIIIIJICHUS (aHaAIN3a,
CHHTE3a, CPaBHEHUS, KJIaCCH(PHUKAIINN, 0000IIEHH ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUH (BBIIEISTh UX XapaKTepHbIC MIPU3HAKHU, YCTAHABIMBATh
CBSI3U C APYTUMHU MOHITUSMHU);

OTIPEAENATh 1eJU AeATeTbHOCTH, 3a7]aBast MapaMeTpbl U KPUTEPUHU UX IOCTUKEHUS,
COOTHOCHTH PE3yJIbTATHI JACATEIBHOCTH C TTOCTABJICHHBIMHU IIEIISIMH;
WCI0JIb30BaTh OMOJIOTUYECKUE MTOHATUS TSI OOBSICHEHUS (DAKTOB M SIBJICHUH YKHUBOU
TIPUPOJIHI,

CTPOUTH JIOTHUECKUE PACCYyXkIeHHS (MHIYKTHUBHbIC, ICTYKTUBHbIE, 110 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX,
(hopMyIHPOBATH BHIBOJIBI U 3aKIIIOYCHHUS,

IPUMEHSTh CXEMHO-MOJENbHBIE CPEICTBA IS MIPEICTABIICHHS CYIIECTBEHHBIX
CBSI3el U OTHOIIEHUH B M3y4aeMbIX OMOJOrHYEeCKHX 00BEKTax, a TaKKe
IPOTUBOPEUUI Pa3HOrO POJa, BBISABJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabaThIBaTh IUIaH PEUISHUS TPOOJIEMBI C YIETOM aHAJIN3a UMEIOIITIXCS
MaTepHaNbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B JAEITEIHHOCTD, OIIEHUBATh COOTBETCTBHE PE3yJIbTATOB
EJSIM, OLICHUBATh PUCKH MOCIEICTBUN eI TENbHOCTH
KOOPIWHUPOBAThH U BHIMOJHATH pa0OTy B YCIOBUSX PEalibHOT'0, BUPTYAJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJCHCTBHUS,

pa3BUBATh KPEATUBHOE MBIIIUICHHE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIeTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U IPOEKTHON e TeNbHOCTH,
HaBbIKAMU pa3peuieHust Ipo0sIeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOUCKY METOJI0B PEIIEHUs MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3INYHBIX METOAOB [TO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUABI NEATEIbHOCTH 110 MOJyYEHUIO HOBOT'O 3HAHUS, €r0
UHTEpIIpEeTaluy, IPeo0pa30BaAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM
qucie IPU CO3JaHUM YU4eOHBIX U COLMAIbHBIX IPOEKTOB,;

(opMUpOBaTh HAyYHBIH TUI MBILLUIEHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHEN,
KJIIOYEBBIMU MOHSTUSIMU U METO/IaMU;

CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3a7a4ul B 00pa30BaTEIbHON NeATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJIATH IPUYUHHO-CIIECTBEHHBIE CBSI3U M aKTyaJM3UPOBATh 3a/1a4y, BbIIIBUIATh
TUIIOTE3Y €€ PEIIECHUs, HAXOAUTh apryMEHTHI 7S 10Ka3aTeIbCTBA CBOUX
yTIBEp)KJIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELIECHUS;

aHAJIM3UPOBATH MOYYEHHBIE B XO/1€ PEIICHUs 3a7jaul Pe3yJIbTaThl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;
J1aBaTh OL[EHKY HOBBIM CHTYalUsM, OLEHUBATh IPUOOPETEHHBIH OIIBIT;
OCYIIIECTBIIATH LI€JIEHANIPABIEHHBIN TOMCK IIEPEHOCA CPENICTB U CIIOCOOOB ACHCTBUS
B IpO(eCCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B I03HABATEIbHYIO U MPAKTHYECKYIO 00J1acTH
KHU3HEIEATEIHbHOCTH,



e yMETh MHTETPUPOBATHh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTeH;
e BBIJIBUraTbh HOBBIE UJIE€U, IIpE/JIaraTh OPUTMHAJIbHBIC TOAXO/bl U PELICHUS, CTABUTH
npoOJIeMbl U 3a7a4H, JONyCKAIOIUe aJbTepPHATUBHBIEC PELICHHUS.

3) pa6oTa ¢ unpopmanueii:

e OpPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpMANNH (TEKCTE y4eOHOro
10co0MsI, HAyYHO-TIONYJIIPHOM JUTEpaType, OMOIOrMYECKUX CIOBapAX U
CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTCPHETE), aHAIN3UPOBATH
UH(POPMAIUIO Pa3JIMYHBIX BUJOB U (POPM MPEICTABICHHS, KDUTHUECKH OI[CHUBATh
€€ TOCTOBEPHOCTh M HEMTPOTUBOPEYHUBOCTb;

e (GOpMyIHPOBATH 3aMPOCHl U IPUMEHSTH PA3INYHBIE METO/IbI IIPU TIOUCKE U 0TOOpE
Ouonornueckoi nH(poOpManKy, HEOOXOJMMOM /IS BHITIOJIHEHUS y4eOHBIX 3a/1a4;

e TIPHOOPETATH OMBIT UCIIONH30BAHUS HH(POPMAITHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOT M, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOI'O UCIOJIb30BAHUS Pa3JIMUYHbIX
IIOUCKOBBIX CHCTEM,

e  CaMOCTOSITEIbHO BBIOMPATh ONTUMANBbHYIO (OPMY MpeicTaBiIeH s OMO0JIOrMYeCKON
uHpopManuu (cxembl, rpaduKe, T1arpaMmbl, TAOIHIbI, PUCYHKH U IIP.);

e HCIIOJb30BaTh HAYUHbIH SI3bIK B KAUYECTBE CPEICTBA ITPHU paboTe ¢ OMOIOrnyecKon
nHpOpPMAaLIKEH: MPUMEHATh XUMUYECKUe, PU3MIECKIEe U MAaTeMaTHUECKUE 3HAKU
CUMBOJIBI, (hOpMYyJIbl, a00pEeBUATYpPY, HOMEHKIIATYPY, UCIIOJIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISIHOCTH,

e BIJIAQJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTHI MH(OpMauy, HHGOPMAITMOHHON
0€30I1acCHOCTH JIMYHOCTH.

OBJ]aIIeHI/Ie YHUBEPCAJTBbHBIMHA KOMMYHUKATUBHBLIMU [[eﬁCTBHﬂMH:
1) o6menue:

e OCYLIECTBJISTh KOMMYHHKAIIMH BO BCeX cepax )KM3HM, aKTHBHO y4acTBOBATh B
JIMaJiore Win JUCKYCCHHU TI0 CYIIECTBY 00Cy»X1aeMoil TeMbl (yMEHHE 3a1aBaTh
BOIPOCHI, BBICKA3bIBATh CY)KJIEHUSI OTHOCUTEIHLHO BBIITOJIHEHHS Tpe/jiaraeMoi
3a/la4¥, yYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB
JIMaJIora Wid JUCKYCCHN);

e pacno3HaBaTh HeBepOalIbHbIE CPEACTBA OOIIEHNUS, IOHUMATh 3HaYE€HUE COL[MAIbHbBIX
3HAKOB, PEOCHIIOK BOZHUKHOBEHHUSI KOH(QIIMKTHBIX CUTYAIMi, yMETh CMATYaTh
KOH(JIMKTBI U BECTH [1€PETOBOPHI;

e BIAJETh PA3IMUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJEHCTBHSI, IOHUMATh
HaMepeHus APYyrux J0JeH, MPOsBIIATh YBaKUTEIbHOE OTHOLICHNE K COOECETHUKY
U B KOppeKTHOU popme popMyarpoBaTh CBOU BO3PaKEHHUS;

e Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHSI C UCII0JIb30BAHUEM SI3BIKOBBIX
CpPEACTB,;

2) cOBMeCTHAasl eI TeJIbHOCTh:

e TIOHMMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U WHIANBUAYATBHON PabOTHI
IIpU perIeHUuN OUOIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IpPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOACHCTBHSI IIPU PELICHUH YIeOHOM 3a1a4u;

e BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBUN C YIETOM OOIIMX HHTEPECOB
Y BO3MOYKHOCTEH Ka)KO0Tr0 WIeHA KOJJICKTHRA,;



MPUHUMATh L EJIM COBMECTHOMN NEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEHCTBUS IO €€ JOCTUKEHUIO: COCTABJISITh IJIaH JIEUCTBUM, paCpEesiaTh POJIU C
y4€TOM MHEHUH YYaCTHHKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHON padOTHI,
OLIEHUBATh KaYECTBO CBOETO BKJI/Ia M KAXKIOr0 y4aCTHUKA KOMaHAbI B 00 Ui
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJE€U C MMO3UIIUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH

OCYILIECTBJISITh MO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMUHBIX CUTYaIIHSX,
IPOSIBIISITH TBOPUECTBO M BOOOpakeHne, ObITh HHUIIHATHBHBIM.

OBJaagenue YHUBEPCAJTBHBIMHA PEryJsiTUBHBIMU JeCTBUSIMM .

1) camoopranu3amus:

UCII0JIb30BaTh OMOJIOrMUYECKHE 3HaHUS JUUIs BBIABICHUS IPOOJIEM U UX PELIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpATh HA OCHOBE OMOJIOrMYECKUX 3HAaHUHN 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JEUCTBHSX U ITOCTYNKAX I10 OTHOIIECHUIO K KUBOH IIPUPOAE, CBOEMY
3JI0POBBIO U 3J0OPOBBIO OKPYXKAIOIINX;

CaMOCTOSITEJILHO OCYLIECTBIIATH 103HABATENBHYIO JEITEIbHOCTD, BBISABIATh
po0OsIeMbl, CTaBUTh U (pOPMYJIMPOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON
JEeSATENbHOCTU U KU3HEHHBIX CUTYALUX;

CaMOCTOSITEJIbHO COCTABJIATD IIJIaH PEIIEHUS IPOOIEMBI C yI€TOM UMEIOILUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH M MPEIIOYTCHHIH;

J1aBaTh OL[EHKY HOBBIM CUTYalUsM,;

paCHIMPATH paMKH y4eOHOr O MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUII,
Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a
peuieHue;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

crnoco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIICHUIO HTMPOKON 3PYIUIINH B Pa3HBIX
00J1acTsIX 3HAHWH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYpPHBIH
YPOBEHB;

2) cCaMOKOHTPOJIb!

JIlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIaJIETh HABBIKAMH [103HABATEIbHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUI U MBICIMTEIIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMUIA,
WCIIOJIb30BATh IPUEMBI pe(IICKCHH IJIsl OIIEHKU CUTYaIluu, BBIOOpA BEPHOTO
peueHus;

YMETh OLIEHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apIr'yMEHTHI APYTUX IIPU aHAJIM3€ PE3YJIbTAaTOB IESTEIBHOCTH;

3) npuHsiTHE Ce0s M APYTHX:

MPUHUMATh ce0s1, TOHMMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApI'yMEHTHI APYTUX IIPU aHAJIM3€ PE3YJIbTAaTOB JIESITEIBHOCTH;
MPU3HaBaTh CBOE MPABO U MIPABO JPYTUX Ha OIMIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHMUMATh MUP C MO3UIUHU APYTOro YeIOBEKa.



IIpeamMeTHbIC pe3yabTATHI

[IpeameTnbie pe3ynbTaThl 0cBoeHUs porpammbl COO 1o 6uosorun Ha 6a30BOM ypOBHE
BKIIIOYAIOT cnenuduueckue uist yaeOHOro npeamera «buonorus» HaydHbIe 3HAHUS, YMEHUS
M CIIOCOOBI JICH CTBUI IO OCBOEHUIO, HHTEPIPETAIIMHU U IPE0Opa30BaHUIO 3HAHUM, BUJIBI
JESATEITIBHOCTH 110 TTOJIYYCHHIO HOBOTO 3HAHMS M IPUMEHCHHIO 3HAHHWI B Pa3IMUHBIX YIECOHBIX
CUTYallMsIX, a TAK)KE B peabHBIX )KU3HCHHBIX CUTYaIIMsIX, CBSI3aHHBIX ¢ Omosiorueii. B
MporpaMmMe IpPeIMETHBIC PE3YIbTAThI IIPEACTABIICHBI TTO TOAaM 00yUYCHHS.

10-i1 k1ace

[IpenmeTHBIE pe3yabTaThl OCBOECHUS yueOHoro npenmMera «buomorus» B 10-m ki1acce
JOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHHM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM

KapTUHBI MUpPa U HAYYHOI'O MUPOBO33PEHUS, O BKJIaJI€ POCCUMCKUX U 3apyO ek HBIX

YUEHBIX-OM0JIOrOB B pa3BUTHE OMOIOrUH, (PyHKIIMOHAIBHONU IPaMOTHOCTH

YeNoBeKa JJIs pEellieHUs )KU3HEHHbIX 3a/1a4,;

e yYMEHHE PAaCKpbIBaTh COAEPKAHNE OMOJIOTMYECKUX TEPMUHOB U TTOHITUHN: KU3Hb,
KJIETKa, OpraHu3M, Metadosin3M (0OMEH BEIIeCTB U IPEBPAIICHHE SHEPIHH),
romMeocTas (caMmoperyJsiius), YypoBHEBasi OpraHU3alHsl KUBBIX CUCTEM,
caMOBOCIpou3BeneHHe (PerpoayKIIHs), HACIEICTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE;

e yYMEHHE M3JIarath OMOJIOTHYECKHE TeOpUH (KJIETOYHAsl, XPOMOCOMHas,
MYTAIMOHHAs, [ICHTpaIbHAsl JOrMa MOJICKYJISIpHOM Ouosoruu), 3akousl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 meHTpax MHOT00Opa3us u
HPOUCXOXKICHHSI KYJIbTYpHBIX pacTenuil H.W. BaBuioBa), onpenensits TpaHHIIbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

e yMEHHE BJIaJIeTh METOAAMH HaYYHOI O MTO3HAHUs B OMOJIOTUH: HAaOM0IeHNe U
OIKCaHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUN, OpraHU3aIus 1 MpoBeIeHne
OHMOJIOrMYeCcKOro KCIEePUMEHTA, BBIABUKEHHE TUIIOTE3b], BHISBIIEHUE 3aBUCUMOCTH
MEXIY UCCIEAYyEMbIMU BEJIMYMHAMH, OO BbSICHEHH E TIOJTYY€HHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPUI U 3aKOHOB, YMEHUE J€JIaTh BHIBOIbI
Ha OCHOBAHUU MOJYUYECHHBIX PE3yJIbTATOB,;

e yYMEHUE BBIJIEJIATH CYLIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
9YKapuOT, OMHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEILIECTB U MPEBPAILCHHS YJHEPTUH B KJIeTKe, (OTOCHHTE3A,
IJIACTUYECKOTO U SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mel03a,
OIJIONOTBOPEHMSI, Pa3MHOKEHU S, UHANBUIyaJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

e yYMEHHE MPUMEHATH MOJTyYEeHHbIC 3HAHUS I OO bSICHEHUSI OMOJIOTHUECKUX

MIPOIECCOB U SIBIICHUH, /I IPUHSTUS MPAKTUYECKUX PEIICHUN B TOBCEHEBHOU

YKU3HU C LIeJIbI0 o0ecnedeHns 0€30MacHOCTH CBOETO 3/I0POBbS U 37J0POBbS

OKPY’KaIOIIUX JIFOJeH, COOII0IEHUSI HOPM T'PaMOTHOTO MOBEACHHS B OKpY Katomiei

MIPUPOJIHON cpeie, HOHUMaHue He0OXOAMMOCTH MCIIOIb30BaHUS TOCTHKEHU I

COBpEMEHHON OMOJIOrUU 1 OMOTEXHOJIOTHH TSl palli OHAJIbLHOT O

IPUPOION OJI30BAHUS;



e yMEHHE pelaTh dIEeMEHTapHbIC TEHETHYECKUE 3a/1a4i Ha MOHO- M AUTHOPUIHOE
CKpEIIMBaHueE, CIISIUICHHOE HACIIEOBaHUE, COCTABJIATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAHUS JUIS MIPECKa3aHus HAacleA0BaHUs TPU3HAKOB Y OPraHU3MOB,;

e yYMEHHE BBIMOJHATH JAOOPATOPHBIC U IPAKTUYECKUE paOOTHI, COOJIIOIATh MTPaBHIIa
npu padboTe ¢ yueOHBIM U J1a0OpPaTOPHBIM 000PYAOBaHUEM;

e yMEHHUE KPUTHUYECKU OIEHUBATh U UHTEPIPETUPOBATH WH(HOPMAIIHIO
OMOJIOTUYECKOTO COIEPIKAHMUSI, BKIFOYAIOIIYIO TTCEBIOHAYYHbBIC 3HAHUS U3
Pas3IMYHbIX KCTOYHUKOB (CPEICTBA MACCOBOM MH(OPMAIIMH, HAYYHO-TTOMYJISIPHBIE
MaTepHaJIbl), STHUECKHE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHNI B OMOJIOTHH,
MCIUIIHE, OMOTEXHOIIOTHH,

e yMEHHE CO37aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHHS, 0000111ast
OMOJOTHYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCII0JIb30BaTh MOHATHHHBIN anmapat OMOJIOTHH.

11-i KiIace

[IpenmMeTHBIE pe3yabTaThl OCBOECHUS yueObHoro npenMera «buonorus» B 11-m ki1acce
JOJDKHBI OTPaXKaTh:

e c(hOpMUPOBAaHHOCTh 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAyUYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpPa U HAYYHOI'O MUPOBO33PEHUS, O BKJIaJI€ POCCUMCKUX U 3apyO e HBIX
YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOIOTUH, (YHKIIMOHATIHHOW TPAaMOTHOCTH
YesioBeKa JJIs pellleHuUs )KU3HEHHbIX 3a/1a4,;

e YMEHHE PAacKpbIBaTh COEPIKaHUE OMOJIOIrMUECKUX TEPMUHOB U IOHATUIN: BU],
TOMYJISALHST, TeHO(OH/I, SBOIOLUS, ABHKYIIME CHITBI ((DaKTOPBI) BOJIIOIHH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHue, SKOIOrHuecKre (hakTophl,
9KOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTHI, PEYLIECHTHI, LIETTH TUTAHMUS,
9KOJIOTHYecKas mupamua, buoreomneHos, ouocdepa;

e yMEHHE H3JIarath OMOJOTHYECKHEe TeopuH (dBommoInoHHas Teopus Y. JlapsuHa,
CHHTETHYECKasi TEOPHUS BOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBILIEBOTO
cxozacrBa K.M. bapa, uepenoBaHus IIaBHBIX HAIIPABJICHUH U IIyTEH 3BOJIIOLIMU
A.H. CeBepuiosa, yuenust o 6nocdepe B.1. BepHajckoro), onpenensits rpaHHUIbI
UX IPUMEHUMOCTH K JKHBBIM CUCTEMAM;

e yYMEHHME BJAJeTh METOAAMHU HAYYHOT' O MO3HAHMsI B OMOJIOTUU: HAOMI0IeHUE U
OIHMCaHUE JKMUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHU3alys U IPOBEICHUE
OMOJIOrMUECKOr0 3KCIEPUMEHTA, BBIJBUKEHHE TUIIOTE3b], BBISIBIEHNE 3aBUCUMOCTH
MEX]ly UCCIIEyEMbIMU BETMUMHAMHU, O0OBSICHEHUE MTOTYYEHHBIX PE3YJIbTAaTOB,
HCIOJIb30BAaHHBIX HAYYHBIX MOHATHUH, TEOPUI U 3aKOHOB, YMEHHE J1€7aTh BHIBObI
Ha OCHOBAHMM I1OJIyYECHHBIX PE3YJIbTATOB;

e YMEHHME BBIJEJIATh CYIIECTBEHHbIC IPU3HAKU CTPOCHUS OMOJIOTHYECKUX OObEKTOB!
BUJIOB, MOMYJISILUMN, TPOAYLEHTOB, KOHCYMEHTOB, PEAYL[EHTOB, OMOr€OI[EHO30B U
9KOCHCTEM, OCOOCHHOCTH MPOLIECCOB. HACJIEICTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOr0 0TOOpa, BU1000pa30BaHUsl, HPUCIIOCOOIEHHOCTH OPraHU3MOB,
NEUCTBUS HKOJIOrMUYECKUX (PaKTOPOB HAa OPraHU3Mbl, IEPEHOCA BELIECTB U MOTOKA
SHEPrUM B SKOCHUCTEMAX, AHTPOIOIE€HHBIX U3MEHEHHUH B SKOCHCTEMAaX CBOEH
MECTHOCTH, KpYTrOBOPOTa BELIECTB M OMOr€OXMMHUYECKUX IIMKIIOB B Onochepe;

e YMEHME IPUMEHSITh NOJyYCHHBIC 3HAHUS 11 O0BSCHEHUS! OMOIOTHYECKUX
IIPOLIECCOB U SBJICHUM, 711 MPUHATHS IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOU
KHU3HU C LIeTbI0 o0ecredeHns 0€30MacHOCTH CBOETO 3/I0POBbS U 37J0POBbS



OKPYKAaIOIIUX JIFOJICH, COOIIIOICHUSI HOPM T'PAMOTHOTO ITOBEACHHS B OKPYKAFOIICH
MIPUPOJTHON cpejie, TOHUMaHue HEOOXOIMMOCTH HCITOIb30BaHUS JIOCTHKCHUN
COBPEMEHHOW OMOJIOTUU TSl palliOHAILHOTO MPUPOAOI 0JIb30BAHHS;

e yYMEHHUE pelaTh dJIEeMEHTapHbIe OMOIOTHYECKHE 33/1a4H, COCTABISITh CXEMBI
IepeHOCca BEIECTB M SHEPTrUU B dKOcHcTeMax (I[eMy TUTAHNS);

e YMCHUE BBITOJHITH JA0OPATOPHBIE M MPAKTHYCCKHE padOThI, COOJIIOIATh MPaBHIIa
pH paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

e YMCHHE KPUTHYECKU OIICHUBATH M HHTEPIPETUPOBATH HH(POPMAIIHIO
OHMOJIOTMYECKOT0 COJEPIKAHUS, BKIFOYAIOMIYIO TTCEBIOHAYYHbIE 3HAHUS U3
Pa3IHYHBIX KCTOYHUKOB (CPEICTBa MACCOBOW MH(GOPMAILIUHU, HAYYHO-TIOMYJISIPHBIC
MaTepHaIbl), pacCMaTPUBATh III00AIbHBIC IKOJIOTUICCKUE TTPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

e yMEHHE CO3/7aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOIICHHMS, 00001Iast
OHoNornuecKyro HHGOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJI0rUH.

Ilepeuennb (kKogupuKaTOp) pacnpeaeeHHbIX 110
KJIaccaMm NnpoBepsieMbIX TPEOOBAHUM K
pesdyabTatam OOII COO u 3j1eMeHTOB
ColepPKaAHUA 0 OMOJIOr U

10-i1 KJIACC

IIpoBepsiemble TpedoBaHus K pedyjbraTam ocBoeHusi OOII

Koxa
MpoBepsieMoro IIpoBepsieMbie npeaMeTHBIE pe3y/ibTaThl ocBoeHuss OOII OO0
pe3yabrara

CdhopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME
HAyYHOT'0 3HaHUS €CTECTBEHHBIX HAaYK, B (DOPMUPOBAHHH COBPEMEHHOM
1 €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUSI; O
BKJIaJIe POCCUUCKHUX H 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu; pyHKIIMOHAIBHON T'PAMOTHOCTH YEJIOBEKA JIJIsl PEIICHHS
KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COlepKaHNE OMOTOTUYECKUX TEPMUHOB U TTOHSITHIA:
KHM3Hb, KJIETKa, OpraHu3M; Metabonmm3M (0OMEH BEIISCTB M MPEBPAICHUE
2 SHEPruu), TOMEeOoCcTa3 (CaMOpEryJIsIys), YPOBHEBAs OPraHU3AIHS KUBBIX
CHCTEM, CAaMOBOCIIPOU3BeieH e (PEPOYKIIHUS), HACJIEICTBEHHOCTD,
W3MEHYHBOCTh, POCT U Pa3BUTHE

VMeHue u3narath OMOIOrHueckre Teopun (KJIeTOYHAsI, XPOMOCOMHas,
3 MyTalinonHas), 3akousl (I'. Menngens, T. Moprana, H.J1. BaBunosa) u
y4deHus (0 HeHTpax MHOr0o0pa3ust U IPOUCXOXKICHHSI KYJIbTYPHBIX
pactenuit H.J. BaBunosa), onpenesnsTe TpaHUIbl HX IPUMEHUMOCTH K




KHNBBIM CUCTEMAM

YMeHue BlaeTh METOIaMU HAyYHOTO TTO3HAHUS B OMOJIOTUHU
(nabmrosieHue U OMHMCAHKME XKUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUN;
OpraHu3alus U MPOBEACHNE OMOIOTUUECKOr0 SKCIIEPUMEHTA, BBIIBUKCHHE
TUIIOTE3bI; BBISBICHUE 3aBUCUMOCTH MEXY UCCIIEyEeMbIMH BEIUUYUHAMH,
00BSCHEHHUE MOJyYEHHBIX PE3yJIbTaTOB, UCIOI30BAHHBIX HAYIHBIX
TOHATHM, TEOPUHN U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOABI HA OCHOBAHUH
MOJTYYEHHBIX PE3YIbTATOR)

YMeHue BbIICATh CYIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT
U DYKapHUOT, OJHOKJIETOYHBIX 1 MHOI' OKJIETOYHBIX OPraHU3MOB;
OCOOEHHOCTH MPOIIECCOB OOMEHA BEILECTB U IPEBPAILEHHs SHEPIHH B
KJIeTKe, (POTOCHHTE3a, IIACTHYECKOr 0 U SHEPreTHUecKoro ooMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIONOTBOPEHUS, PA3MHOKEHHUS,
WHIIUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOIreHe3)

YMeHHEe TPUMEHSTH MMOJYyYCHHbBIC 3HAHUS JIJI1 00 BACHEHHS OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, /IS IPUHATHS MPAKTHYCCKUX PEIICHUI B
MMOBCEIHEBHOM KU3HU B LIEJIAX oOeciieueHuss 0€30I1acHOCTH CBOEr 0
3JIOPOBBS M 3JI0POBBSI OKPYKAIOIIMX JIFOJICH, COOIIOCHHUS HOPM
IPaMOTHOT'O NIOBEACHMS B OKPY’KAIOIIEH IIPUPOIHON Cpese; IOHUMAaHUe
HEO0OXOJMMOCTH HCIOIb30BaHUS IOCTH)KEHUH COBPEMEHHOM OMOJIOTHHU 1
OMOTEXHOJIOTUI JJIs1 PAIIMOHATBHOTO MPUPOAONOJIb30BAHUS

YMeHue pemarth 3J1eMeHTapHbIC TeHETUYECKUE 3a/1a49d Ha MOHO- U
OUTUOPUIHOE CKpEIIMBAaHUE, CLETJIEHHOE HAacIel0BaHNe, COCTaBIIATh
CXEMbI MOHOTHOPHIHOTO CKpEIIMBAHUS TS MIPEACKA3aHUs HACIESIOBAHU
MIPU3HAKOB y OPraHW3MOB

YMeHue BBIOJIHATH JJa0OpaTOpHbIE U MpaKTUYeCKue paboThl, COOIII01aTh
npaBuiIa npu padoTe ¢ yueOHBIM U TaO0OPaTOPHBIM 000PYIOBAaHUEM

YMeHHE KPUTHICCKH OICHUBATh M HHTEPIPETHPOBATH HHPOPMAITHIO
OHMOJIOTMYECKOTO COJICPKAHUS, BKIFOYAOIIYIO TICEBIOHAYYHbIC 3HAHMS U3
paznuuHbiX BcTouHUKOB (CMU, HaydHO-TIOMYJISIPHBIC MAaTEPUAIIbI);
ATHYECKUE ACTIEKThI COBPEMEHHBIX UCCIICOBAaHUI B OMOIOTHHU, METUIINHE,
OMOTEXHOJIOTMH
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YMeHue co3aBaTh COOCTBEHHbBIC MTUCBMEHHBIC M YCTHBIE COOOIIICHHS,
00001ast OMOIIOrHYECcKyI0 HH(HOPMAIUIO U3 HECKOJIBKUX UCTOYHHUKOB,
rpaMOTHO HUCIIOJIB30BATh HOHSTUIHBIN amrmapar OonoJsoruu

IIpoBepsieMble 3JIeMEHTHI COJIeP:KAHUS

Kon

IIpoBepsieMble 3JIeMEHTHI COJEP:KAHUS

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoii npupoje. Ponas Ononoruu B
(dbopMHUpOBaHUU COBpEMEHHON Hay4yHOU KapTHHBI Mupa. Cucrema
OMOJIOTMUECKUX HAYK




1.2

MeTo/1bI TO3HAHUS KUBOM PUPO/II (HAOIIOAEHUE, SKCITEPUMEHT,
OnKcaHue, U3MepeHue, Kiaccudukarys, MOIeIUPOBAHHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX)

JKuBble cucTeMBI U X opranu3anus

2.1

JKuBbie crcTeMbl (OMOCHCTEMBI) KaK TPEAMET U3yUeHHS OUOIOTHH.
CaolicTBa OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YPpOBHH Opranu3anuu OMOCHUCTEM: MOJIEKYJISIPHO-T €HETHYECKUH,
KJIETOYHBIN, OpraHU3MEHHBIHN, OMYJISIMOHHO-BUA0BON, 3KOCH CTEMHBII,
6uocdepHbIit

XUMHUYECKHM COCTaB U CTPOEHUE KIIETKH

3.1

XUMUYECKAN COCTAB KJIETKU. XUMHUYECKUE SIIEMEHTHI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bona n MuHepasibHble BemecTBa. @yHKIHUH BOJBI U
MUHEpaJIbHBIX BeUIecTB B KieTke. [logaep:kanre 0cMOTHYECKOro OanaHnca

3.2

benku. CoctaB u cTpoeHune 0eaKoB. AMHHOKHCIOTHI — MOHOMEPHI OETIKOB.
Heszamenumble 1 3aMeHUMbIE AMUHOKHUCIOTHI. AMHUHOKHUCIIOTHBIA COCTAB.
YPpOBHH CTPYKTYpPbI O€JIKOBOM MOJIEKYJIbI (IIEpBUYHAS, BTOPUYIHAS,
TPETHYHAS M YSTBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOICTBA OEJIKOB.
buonornyeckue QyHKIMH OCIKOB.

depMeHTHI - Ononorudyeckue katanmzaTopsl. CTpoeHue GpepMenTa:
aKTUBHBIN LEHTp, cyOcTpaTHas cneuupuaHocTs. KodepmeHTs.
Burtamunbl. OTianuust GpepMeHTOB OT HEOPTraHUYECKUX KaTaJIn3aToOpoB

3.3

VYriaeBoabl: MOHOCaXapu sl (TIF0K03a, prbo3a u 1e30Kcuprbo3a),
naucaxapusl (caxaposa, JaKTo3a) U MmoJucaxapuabl (KpaxmaJ, TIIMKOreH,
EeJUTE0J103a). broornyeckue pyHKIUK yTIIEBOIOB.

Jlununer: TpUraMIEpusl, cTeponasl, pochomunuasl. I'mapodunsHo-
ruapodoOHbIe cBoiicTBa. buonornueckue pyHkuu aunuaos. CpaBHeHUE
YIJ1€BO/IOB, O€JIKOB U JIMIIHUOB KaK HCTOUHUKOB SHEPIUU

3.4

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMeEpbI
HyKJIenHOBBIX KuciaoT. Ctpoenne u pynkuuu JHK. Ctpoenne u pynkunn
PHK. AT®: crpoenue u GpyHKIHH

3.5

I{uronorus — Hayka o kierke. Kinerounas teopus. Merons! nu3ydeHus
KJIETOK

3.6

Knerka xak nenocrHas sxuBasi cucrema. OO1ue Npu3Haky KJIETOK:
3aMKHyTasi Hapy»Has MemOpaHa, moJsiekyinbl JJHK kak renetnueckuit
amnmapart, CuCTeMa CHHTe3a Oenka

3.7

Turbl KJIETOK: 3yKapuoTHYeCKas U pokapruotuueckasi. OcoO0eHHOCTH
CTPOEHHS TPOKAPHUOTUUECKON KiIeTKH. KiieTouHast cTeHKa OaKTepwHii.
CrtpoeHue 3ykapuoTHUecKO KiIeTKU. OCHOBHbBIE OTIIMYUSI PACTUTEIbHOMH,
KUBOTHOW U TPUOHOMN KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs! CTEHKA, MNIMKOKAJIUKC, UX




¢ynkuu. [Tnazmatudeckas memOpaHa, e€ CBOMCTBAa U (PYHKITUH.
[{uromna3ma u e€ opranouipl. OTHOMEMOpPaHHBIC OPraHOU bl KJIETKH:
sHpormiazMatuyeckas ceth (OI1C), anmapat ["ojIb1KH, JTH30COMBI.
[TosryaBTOHOMHBIE OPraHOU I KIICTKH: MUTOXOH/IPHH, TUIACTH/IBI.
[IporcxoxaeHrne MUTOXOHAPUIN U TIacTul. Buasl miuactun.
HememOpaHHbIe OpraHOU B! KJICTKU: PHOOCOMBI, KIIETOUHBIH IIEHT,
PECHUYKH, )KTYTUKH. DYHKIIUU OPraHOMIOB KICTKU. BKITtoYeHus

3.9

SAnpo — perynstopHblit eHTp KieTku. CTpoeHue sijipa: sjepHas 000J04Ka,
KapuoIluiadMa, XpoOMaTuH, SSAPbIIIKO. XpOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KIETKE

>KI/I3HC,Z[€$ITGHBHOCTB KIJIICTKH

4.1

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISIINS (TUIACTUYECKUI 0OMEH)
U quccuMmsAnus (HepreTnyecKuii 0OMeH) — JIB€ CTOPOHBI €IHOTO
nporecca Metabonu3ma. Tumnsl oOMeHa BellecTB: aBTOTPOGHBIN U
rerepoTpodusIii. Ponb ¢pepmMeHTOoB B 00MEHE BEIIECTB U MPEBPALICHUN
SHEPTUHU B KIETKE

4.2

dotocunTe3. CBeroBas U TeMHOBas (asbl poTocuHTe3a. Peakiuu
dotocuntesa. DpdextuBHOCTL poTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A IS
XKU3HH Ha 3emuie. BausiHue yciioBuid cpenbl Ha (POTOCHHTE3 U CITOCOOBI
MIOBBIIIECHUS €0 MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHM.

XemocuHTe3. XeMOCHHTE3UpYIoLHe OakTeprH. 3HaUeHUEe XEMOCHHTE3a
JUIS S)KA3HU Ha 3eMiie

4.3

DHepreTryeckuii 0OOMeH B KlleTke. Paciienienne BemecTs, BbIIEICHUE U
aKKyMYJIMPOBAaHHME SHEPIHH B KJIETKE. DTalbl SHEPreTUYECKOro OOMeHa.
I'mukomu3. bpoxxenue u ero Buabl. Kucinoponoe okucienue, Ui
KJIETOYHOE AbIXxaHue. D PPeKTUBHOCTH SHEPreTUYeCKoro oOMeHa

4.4

Peakium matpudHoro cunresa. I'enernueckast uapopmanus u JJHK.
Peanmuzanms renernueckoid HHGpoOpMaIuu B KiIeTke. [ eHeTndeckuii Ko u
ero coiictBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancusauus —
6uocunres Oenka. Konupoanue amuHokucioT. Pons pubocom B
OonocuHTe3e Oenka

4.5

Hexnetounsie ¢OpMBbI )KU3HU — BUPYCHI. ICTOpHS OTKPBITUS

Bupycos (/I.1. BanoBckuii). OCOOEHHOCTH CTPOCHHS H
JKU3HEAESITEeNbHOCTU BUpYyCcoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX U Y€JIOBEKA, BbI3bIBa€Mble BUpycamMu. Bupyc ummyHnonepunuta
yenoseka (BUY) — Bo3oyautens CITU a. [Tpodpunaktruka
pacrpocTpaHeHHs BUPYCHBIX 3a00IeBaHHIMA

Pasmuoxenue n HHAUBUAYAJIbHOC PAa3BUTUC OPraHUu3Ma

5.1

KiteTouHBIN 1TUKIT, MM )KU3HEHHBIN UK KiaeTku. MaTepdasza u MuTO3.
[Tporeccel, mpoTekaroiye B uHTEpda3e. Pernmkanus - peakius
Matpuunoro cunre3a JJHK. Ctpoenune xpomocoMm. XpoMOCOMHEII HAOOp
— KapuoTuIl. J{MnaouHbIi 1 TarmIonIHbIH XpOMOCOMHBIE HAOOPBHI.




Xpomatuasl. [{lutonornueckrue OCHOBBI pa3MHOKEHUS U UHIUBUYAIIBHOTO
pa3BUTHS OPraHU3MOB.

Henenne knetkn — muto3. Ctaauu mutosa. Ilponeccsl, mpoucxoasmme Ha
pa3HbIX CTaIUAX MUTO3a. bruonornuecknii cCMbICII MUTO3a

5.2

DopMBbI pa3MHOXKEHHSI OPraHU3MOB: 0ECIoyioe U MoJIoBoe. Bus
0ecIoyIoro pa3sMHOXKEHHUSI: IeJICHHE HaJIBOE, TOYKOBAHNUE OJTHO— U
MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHNE, BETETATUBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KIIOHMPOBAaHUE OPTraHU3MOB, €0 3HAUCHHE /IS CEJIEKIINT

5.3

ITonoBoe PAa3MHOXKCHHE, €TO OTJIIMYUA OT Oecrooro.

Metios. Ctanuu meiiosa. [Ipoueccsl, npoucxoasiuye Ha cTagusx Menosa.
IToBenenune xpomocoM B Mero3e. Kpoccunrosep. buonorndaeckuii CMbICHI U
3HauYeHHE Meno03a

5.4

["amerorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX.
[TonoBble jkee3bl: CECMEHHUKH U sIMUHUKHU. OOpa3oBaHuE U pa3BUTHE
HOJIOBBIX KJIETOK-TaMeT (CriepMaTo30u, SHIEeKIeTKa) — CIepMaToreHes u
ooreHe3. OCOOEHHOCTH CTPOCHHUS SHIEKJIETOK U CIIepMaTO30H/10B.
OmnnonorBopenue. [laprenorenes

5.5

WNupuBuayansHoe pa3BuTre (OHTOreHe3). DMOpPHOHAIBHOE Pa3BUTHE
(smOpuorenes). Dtanbl SMOPHOHATILHOTO PA3BUTHS Y TO3BOHOYHBIX
KUBOTHBIX: IpO0JIEHHE, racTpyJsinus, opraHorenes. [loctamOpronaibHoe
pa3ButTHe. TUIBI TOCTIMOPHOHAIBHOTO PA3BUTHUS: MIPIMOE, HEMIPSAMOe
(mmuunoOYHOE). BrusiHue cpepl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI,
CrocoOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

PocT u pa3ButHe pacteHnii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHE
CEeMEHH, CTaJIuU Pa3BUTHS

HaCJICI[CTBeHHOCTb U USMCHYUBOCTH OPraHU3MOB

6.1

IIpenmer u 3anauu resetuku. Mcropus passButus reHeTuku. Bkuazg
POCCHIMCKUX U 3apyO0EXKHBIX YUEHBIX B Pa3BUTHE F'€HETUKHU. MeToabl
reHeTHKH (THOPUI0TOr HYECKHMA, ITATOT CHETHUYESCKH, MOJICKYJISIPHO-
reHeTryeckuii). OCHOBHBIC FreHETHYECKHE MOHATHS. [ eHeTHYecKast
CUMBOJIMKA, UCIIOJb3yeMas B CXEMaX CKPEIIUBAHUI

6.2

3aKOHOMEPHOCTH HACJIEeIOBAHMS MPU3HAKOB, YCTaHOBJICHHBIE [ .
Menpaenem. MoHoruOpuaHO€e CKpeluBaHue. 3aKOH eIUHO000pa3us
ruOpu10B epBOro nokosjeHus. [IpaBuno foMuHUpOBaHUS. 3aKOH
paciCIlICHUS ITPU3HAKOB. T'unoresa uncrorel ramet. I1ojHOE U HEMOJIHOE
AOMHWHUPOBAHUC.

JurnbpuaHoe ckpenBanme. 3aKOH HE3aBUCUMOT'0 HACJIETOBaHUS
MpU3HaKoB. [{[UTOreHeTHYeCKre OCHOBBI TUTHOPUTHOTO CKPCIIUBAHMS.
Ananusupyroliee ckpeuBanue. Mcnoab30BaHne aHaTU3HPYIOIIETro
CKpEIMBaHUs I ONpeelIeH!s TeHOTUIa 0coou

6.3

CueruieHHO€E HacnenoBaHue npusHakos. Pabora T. Moprana no




CLICTJIEHHOMY HacJe10BaHUI0 reHoB. Hapylienue clenyieHus reHoB B
pe3ynbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.
I'enernueckue KapThl.

I'enernka mona. XpoMOCOMHOE OIpeeSieHUE 1MoJia. AYyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. T'omorameTHbIC N IreTeporaMEcTHLIC OPraHru3MEbl.
HaCHGI[OBaHI/Ie IMPU3HAKOB, CHCIJICHHLIX C ITOJOM

6.4

N3meHunBOCTh. BUibl N3MEHYMBOCTH . HEHACIIEICTBEHHAS U
HaciencTBeHHas. Posb cpepl B HEHACIIECTBEHHON U3MEHUYUBOCTH.
XapakTepucTika MOAM(DUKAMOHHOM N3MEHYMBOCTH. BapranmonHsIil ps
U BapuanuonHas kpusas. Hopma peaknnu npusHaka. KonndecTBeHHbIE U
KAaueCTBEHHbIE TPU3HAKU U UX HOpMa peakiuu. CBolicTBa
MOJU(PUKALMOHHON U3MEHYUBOCTH

6.5

HacnencrBenHas, i reHOTUIIMYECKast, H3MESHYNBOCTE. KoMOMHATHBHAS
W3MEHYMBOCTh. Mel03 1 MOJI0BOM MPOIIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTallMOHHAss U3MEHUYUBOCTh. Kitaccudukanust My Taimii:
TE€HHbIE XpPOMOCOMHBIE, FTeHOMHbIE. YacToTa U MPUYMHBI MyTallHil.
MyTareHnsble GpakTopbl. 3aKOH I'OMOJIOIMYECKUX PSIIOB B HACIEICTBEHHOM
m3meHunBoctr H.M. Basuiosa

6.6

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI I'€HETUKHU
YeJJ0BEKa. TeHEAIOTNUECKUI, OJIM3HEOBEIN, INTOI€HETHUYECKUH,
OMOXUMUYECKHH, MOJEKyIsIpHO-TeHeTnYeckuil. CoBpeMeHHOe
OIpeJIeNICHUE TeHOTUIA: MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TFeHOTUIIMPOBaHUE, B TOM uHciie ¢ momousko [11{P-ananm3a.
Hacnencrsennble 3a00eBaHNs YEI0BEKA: TeHHbBIE OOJIE3HH, OOIE3HHU C
HACJICICTBEHHOU MPEAPACIIOI0KEHHOCTBIO, XpPOMOCOMHBIE OOJIC3HH.
CoMaruueckue ¥ TeHepaTUBHbIC MyTaluu. [IpuHIMIIBI 310pOBOrO 00pasa
KU3HH, TUATHOCTUKH, MPODUIAKTUKY U JICUCHUS T€HETUIECKUX OO0JIC3HEH.
Menuko-reHeTH4eCKOe KOHCYIbTUPOBAaHNUE. 3HAUYCHUE MEIUIIMHCKON
TCHETHKH B MPEIOTBPAILICHUH U JICUCHUH I'€HETUYECKUX 3a00IeBaHUN
YyeIoBeKa

Cenexnus OpraHu3MoOB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuus Kak HayKa U MPOIECC. 3apOXKICHUE CENEKIINH U IOMECTUKALIHS.
Yuenne H.M. BaBunoBa o meHTpax mpouCcXoKAESHUS 1 MHOT 000 pa3us
KYJbTYPHBIX pacTeHUH. L{eHTpbl IPOUCX0XKIEHHS TOMAIIHUX )KUBOTHBIX.
Copr, nopoja, mramMmm

7.2

CoBpeMeHHbIe METO/IbI CelleKInU. MaccoBbIi 1 MUHAUBUAYAIbHBIN 0TOOPHI
B CEJIEKLIMM PAaCTEHUH U )KMBOTHBIX. OLl€HKa 3KCTEphEpa.
binn3kopoacTBEHHOE CKpelnBaHue — MHOpUAUHT. Yncras TuHus.
CkpeluBaHie YUCTBIX JIMHUMA. [ eTepo3uc, uim rubpuaHas cuia.
HeponcteBennoe ckpemuBanue — aytopuauHr. OtaanéHHas TuOpun3amms
u e€ ycnexu. MckyccTBeHHBIN MyTareHe3 1 MOJIy4eHH e MOJIUIIIIONI0B.
JIOCTHKEHUS CeeKIMH PACTeHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buotexHosorus kak orpaciab NpoOU3BOJCTBA. [ eHHast HHKeHepus. DTarbl
cosznanus pekomOouHanTHoit JIHK u Tpancrennsix opranusmos. Kierounas




unxeHepust. Kinetounsie KynbTypbl. MUKPOKIJIOHAIBHOE Pa3MHOMXKEHUE
pacteHuil. KiiloHnpoBaHUE BBICOKOIPOYKTUBHBIX CEJIbCKOXO0351CTBEHHBIX
OpPraHu3MoB. JKOJOTHYECKHEe U dTHUecKue mpodiemsr. MO —
TeHEeTUYECKH MOAU(PHUIIPOBAHHBIE OPTraHU3MBI

11-i1 KIIACC

IIpoBepsiemble TpedoBaHus K pe3yjbTraTam ocBoeHusi OOIl

Koxa
NMpoBepPsieMoro
pe3yjabTara

IIpoBepsieMbie npeaMeTHBIE pe3y/ibTaThl ocBoeHuss OOII OO0

ChopMHPOBaHHOCTb 3HAHHUH O MECTE U POJIM OMOJIOTHH B CUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU

COBPEMEHHO!N €CTECTBCHHO-HAYYHO! KapPTUHBI MUPA U HAYYHOT' O
MHUPOBO33PEHHUS; O BKJIaJIe POCCUMCKHUX U 3apyOeXHbIX YUEHBIX-OMOJIOr OB
B pa3BUTHE OMO0JIOTHH; (QYHKIMOHAIBLHONW I'PAMOTHOCTH YeIOBeKa JIJIs
pelLlIeHus )KU3HEHHbIX 3a/1a4

YMeHue packpbiBaTh COlepKaHNE OMOTOTUYECKUX TEPMUHOB U TTOHSITHIA:
BUJI, IOMYJISIIIMSI, T€HO(OH T, SBOJIFOIHS, ABMKYIIHE CUIbI ((pakTopshI)
ABOJIIOLIMH, TPUCIIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE,
AKOJIOTHYECKUE (PaKTOPhI, FKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI,
PEIYIIEHTHI, LIeTIH MUTaHMsI, SKOJIOrHUecKas MupamMuia, OuoreoneHos,
ounocdepa

YMeHue uznarath OMOJIIOTHYECKUEe TeOpUH (IBOIIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETUYECKAsI TCOPHS IBOJIOIINHI), 3aKOHBI i 3aKOHOMEPHOCTH
(3apomsiieBoro cxoacrtea K.M. Bapa, uepenoBanus ri1aBHBIX
HarnpaBJieHui u mytei sBomoruu A.H. CeBeprioBa, yuerus o 6uocdepe
B.W. BepHaackoro), onpeaesisTh FPaHUIBl KX TPUMEHUMOCTH K KHBBIM
cucTeMaM

YMeHue BIaJieTh METOJJaMU HAyYHOT'O MMO3HAHUS B OMOJIOTHH
(HabmroieHUe U OMHMCAHKE XKHUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH;
OpraHu3anus U IpOBeJeHHE OMOIOrMYECKOro SKCIePUMEHTa, BBIIBUKEHHE
TUIIOTE3bI; BBISABJICHHUE 3aBUCUMOCTH MEXY UCCIIEYEMbIMH BEIMUYUHAMH,
O0BSICHEHHE TTOJTYYEHHBIX PE3YIbTATOB, UCIOIb30BAHHBIX HAYUHBIX
MOHSTHI, TEOPHIl ¥ 3aKOHOB; YMEHHUE JeJIaTh BHIBOJIBI HA OCHOBAHUH
MOJYYCHHBIX PE3YJIbTaTOB)

YMeHue BbICATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUST OMOJIOTHUECKIX
00BEKTOB: BH/IOB, MOMYJIALIHH, IPOAYIEHTOB, KOHCYMEHTOB, PEYIIEHTOB,
OMOIeOIIEHO30B M SKOCHCTEM; OCOOCHHOCTH IPOIECCOB HACIICICTBECHHOM
HW3MEHUYMBOCTH, €CTECTBEHHOI'0 0TOOpA, BU000pa30BaHuUs,
MPUCITOCOOICHHOCTH OPraHU3MOB, ICHCTBUS YKOJIOTHYSCKUX (aKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA SHEPIUU B HIKOCUCTEMAX,
AHTPOMNOTE€HHBIX U3MEHEHUH B SKOCHUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOr€OXMMHUYECKUX ITUKIIOB B Onochepe




YMeHue NpUMEHATh MOJTy4YeHHbIE 3HAHUS 1J1s1 00 BSICHEHHUS OMOJIOTMUECKUX
IIPOLIECCOB U SIBJICHUH, 1151 IPUHATUS IPAKTUYECKUX PEIIECHUN B
MIOBCEAHEBHOM XKHU3HH B LENIX oOecrieueHus: 0€30IacHOCTH CBOETO
3JI0POBBS U 3/10POBbS OKPYKAIOIIUX JIFOAEH, COOIIOACHUS HOPM
IPaMOTHOr'O NIOBEACHMS B OKPY’KAIOIIEH IPUPOTHON Cpesie; MOHUMaHue
HEOOXOAMMOCTH MCIIOIb30BaHUS TOCTHXKEHUI COBPEMEHHOM Ouosiorun
IUI PAllMOHAJIBHOTO IIPUPOONOIb30BaHUS

YMeHue pemaTth JIeMeHTapHble OMOoIoruyecKue 3aauu, COCTaBIsATh
CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B KOCHCTEMaXx (I MHTAHKSA)

YMeHue BBITOIHATH J1Ta00paTOpHBIC U MPaKTHYECKUE paboThI, COOI0IaTh
npaBuiia Ipu paboTe ¢ yueOHBIM U 1TabopaTOPHBIM 000PYAOBaHUEM

YMeHne KpUTHYECKH OLEHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOrMYECKOT 0 COJEpkKaHMs, BKIIOUAIOILYIO IICEBOHAYYHbIE 3HAHUS U3
paznmunuHbIX KcTouHuKoB (CMU, HaydyHO-TIONYJISIPHBIE MaTEPUAIIbI);
paccMaTpuBaTh TI100aTbHbBIE YKOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH,
(dbopMHUPOBaTH IO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIUIO
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YMeHue co3naBath COOCTBEHHBIE TUCHMEHHBIE H YCTHBIE COOOIIEHUS,
000011125t OMOJIOrMYECKYI0 HH()OPMAITUIO M3 HECKOJIBKUX UCTOYHHKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHATHIHBIN aIrapaT OMOJOTHN

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

Kon

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA

DBOJIOIMOHHAS OUOJIOTUSA

1.1

DBOJIOLMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHH.

CaugerenbctBa 3Bomonuu. [laneoHTonornyeckue: nocae10BaTeaIbHOCTh
MOSIBJICHUS] BUIOB B TAJICOHTOJIOTHUECKOH JIETOINCH, TTePEXOJHbIE (POPMBI.
buoreorpaguueckue: cxo1cTBO U paznrune (ayH u (Gaop MaTEPUKOB U
OCTPOBOB. DOMOPUOJIOTMUECKUE: CXOACTBA U pa3IMuus SMOPUOHOB Pa3HbIX
BUJIOB II03BOHOYHBIX. CpaBHUTEIIbHO-aHATOMHUYECKHE. TOMOJIOTHYHBIE,
aHaJIOTMYHbIE, PYAUMEHTapHbIE OPraHbl, aTABU3MBI.
MonekynsipHOOMOXUMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEACTBEHHOCTH
Y OCHOBHBIX METa00JIMYECKUX MTyTEH y BCEX OPraHU3MOB

1.2

OBomounonHas teopus Y. JlapBuna. [1pennockliiki BOSHUKHOBEHUS
AapBHHU3MA. J|BHXKYILME CHIIBI 3BOJIIOIIMH BUI0B 110 J{apBuHY
(n30BITOUHOE Pa3MHOKEHHE TIPH OTPAHUYEHHOCTH PECYPCOB,
HeonpeneaéHHasi U3MEHUYUBOCTh, 00pbOa 3a CyIECTBOBAHHUE,
€CTECTBCHHBIN 0TOOP)

1.3

Cunternueckas Teopus sosroruu (CTD) u ocHOBHBIE €€ MONTOKECHUSI.
MuxkpoosBomonus. [Tomynsius kak eTuHULIa BUAA U SBOTIOIUN

1.4

JIBrokymme cuiibl ((hakTOphI) SBONIIOIUHN BHIOB B TpUpoie. MyTallMOHHBIN
MpoIecc ¥ KOMOMHATUBHAS H3MEHYUBOCTh. [[ONMyAIIMOHHBIE BOIHBI U




nperid renoB. M3omsus u Mmurpanus. EcTecTBeHHbIH 0TO0p —
HarnpasJsomui GakTop BomoIruu. GopMbl €CTECTBEHHOTO 0TOOpA.

[Tprucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3Botouuu. [Ipumepsl
MPUCIIOCO0IEHUH y OpraHu3MoB. ApoMopd 036l U UAMOATANTALINH.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHoBHBIE (POpPMBI
BH1I000pa30BaHUs: reorpaduueckoe, SKOJIOTHIECKOe

1.5

MaxposBomonus. DopMbI SBOTIONHIH: QHIETHYECKAs!, TUBEPreHTHAS,
KOHBEpIreHTHas, mapaienbHas. HeoOpaTuMOoCTh 3B OO

Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHay4dHbI€ MPECTABICHUS O 3apOXKICHUM XKU3HU. HayuHble runmoTes3bl
BO3HMKHOBEHUS KU3HH Ha 3eMJie. abroreHe3 v MaHcnepMus. XuMHUYeCcKas
ABOIIIOIMS. DKCIEPUMEHTATBHOE MOATBEPKICHUE XUMUYECKON IBOTIOIUH.
HauanbHabie sTanel Ouonornyeckoit ssomonuu. ['unoreza PHK-mupa.
[TepBbie kneTKH U UX 3BOMIOLKSL. DOPMUPOBAHME OCHOBHBIX I'PYIIIT )KUBBIX
OpraHu3MOB

2.2

Pa3Butue xu3Hu Ha 3emie 1o spam u nepuogam. Karapxeir. Apxenckas u
npoTepo3oiickas 3psbl. [laneo3olickas spa u €€ nepuobl: KeMOpPUNHCKUH,
OPJIOBUKCKUM, CUITyPUNCKUH, IEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKUNA.
Me3o30iickas 3pa U €€ MEPUOIbl: TPUACOBBIN, FOPCKUNA, METOBOM.

Kaiino3zolickas apa u €€ nepuojbl: najJeoreHOBbIi, HEOr€HOBBIH,
AHTPONOrE€HOBBINA. XapaKTePUCTHKA KJIMMATa U Ir€0JIOTMYECKUX MPOI[ECCOB.
OcHOBHBI€ 3Tallbl 3BOJIIOIIMU PACTUTENBHOIO U dKUBOTHOTO MHUpa.
Apomopdo3bl y pacTeHul U )KUBOTHBIX. [losiBIIeHHE, paciBeT U
BBIMUPAaHUE TPYTII )KUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4YeCKOro M1upa Kak OTpa>KCHUEC 3BOJIIOIUH. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPraHu3MOB

24

9BOJ’II-OL[I/I$I YCJIOBCKA. AHTpOl'IOJ'IOFI/Iﬂ KaK HayKa. Pazputue
HpCIICTaBJIeHI/Iﬁ O MPOUCXOXKICHUHN YCITIOBCKA. MGTOI[IJI HU3Yy4YCHUA
AHTPOIIOICHE3a. CXOI[CTBa U pa3jinyunsa 4C€JI0BCKa U JKUBOTHBIX.
CucreMaTHYECKOE OJI0KCHUE UCIOBEKa.

JBmwxymue cuisl (pakropsr) anTponorenesa. Hacnencrsennast
M3MEHYMBOCTb U €CTECTBEHHBIN 0TOOP. OO1IECTBEHHBINH 00pa3 XKU3HH,
W3TOTOBJIEHUE OPYAUN TPYAA, MBIIJICHUE, PEUb

2.5

OcCHOBHBI€ CTaJIUU U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIOMUTEKH,
UYenosek ymenblil, YenoBek npsiMoxosiunii, YeaoBek HeaHaepTaabCKui,
UYenosek pa3ymHblii. Haxonku nckonaeMbIx OCTAHKOB, BPEMsI
CYILIECTBOBAHMS, 00JIaCTh pacpoOCTpaHEHUsI, 00bEM T'OJIOBHOT'O MO3Ta,
o0pa3 XKU3HH, OpYIus

2.6

Yenoseueckre pacbl. OCHOBHBIE OOJIBIIINE Pachl: €BPONEOHIHAS
(eBpaswmiickas), Herpo-aBCTpasonIHas (IKBaTOpHAIbHAS), MOHTOJIOMTHAS
(azmatcko-amepukaHckast). YepTbl MPUCIIOCOOICHHOCTH MPEACTaBUTEICH




YeJIOBEYECKUX PacC K YCIOBUSM CyIeCTBOBaHMS. EqUHCTBO YenoBeyeckux
pac. Kputuka pacuzma

Opranusmsl 1 OKpyKaroias cpeaa

3.1

DKoJorus Kak HayKa. 3afjauu v pa3esbl SKoJoruu. Meroabl
9KOJIOITMYECKUX MCCIIEJOBAaHUM. DKOJIOrH4eCKOe MUPOBO33peHue. Cpenbl
OO0MTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHA,
BHYTpHOpPraHU3MEHHast

3.2

Okonoruueckue akropsl. Knaccudukanus sxomoruueckux GakTopoB:
abuoTnuyeckue, OMOTHYECKHE U aHTPONOreHHbIE. J{elicTBHEe IKOIOrHYECKUX
(akTOpOB Ha OpPraHU3MBI

3.3

Abuorndeckue (pakTopsl: CBET, TEMIEPATypa, BIaKHOCTb.
®otonepuoausm. [IpucrnocobsieHus opraHu3MoB K JAeHCTBUIO
abunotudeckux Qaxropos. buonornueckue puTMbl

3.4

buotnueckue paxtopbl. Buasl OMOTHYECKHUX B3aMO1€H CTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, Mapa3uTU3M, MyTYyaJli3M, KOMMEHCAJIU3M
(HaxJIeOHMYECTBO, KBAPTUPAHTCTBO), AMEH CAJI3M, HEUTpaJIM3M. 3HAYCHHE
OMOTUYECKUX B3aMMOJICHCTBHH JIJIsI CYIIECTBOBAHUS OPraHU3MOB B
IIPUPOJHBIX COOOILECTBAX

3.5

DKOJIOTUYECKUE XapaKTePUCTUKU MONysiuu. OCHOBHBIE [10KA3aTEIN
MONYJISIUU: YACIEHHOCTb, IIJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCT,
MPpUPOCT, MUTpaLys. JJMHaMUKa YUCIEHHOCTH NONYJISLMU U €€ perysiius

COO6IJ_[6CTBO " OKOJOTHMYCCKUE CUCTCMBI

4.1

Coob1iecTBO opraHu3MoB - OnoreHo3. CTpyKTypbl OMoOLIeHO3a: BUAOBAs,
POCTPaHCTBEHHAsl, Tpoduueckas (murieBas). Buasi-nomuHanTsel. CBs31 B
OuoIeHO3€e

4.2

DKOJIOrHYeCcKUe CUCTEMBI (9KocucTeMbl). [ToHsATHE 00 SKOCHCTEME U
ouoreornenose. OyHKIMOHATBLHBIE KOMIIOHEHTHI YKOCHCTEMBI.
MPOIYLEHTBI, KOHCYMEHTHI, pEAYLIEHThI. KpyroBOpOT BEIIECTB U MOTOK
SHEpruu B 3kocucreme. Tpoduueckue (MUIIEBbIC) YPOBHU 3KOCHCTEMBI.
[MumeBsie nenu u cetr. OCHOBHBIE MTOKA3aTENN SKOCUCTEMBI: OMomacca,
MPOAYKIHUA. DKOJIOrMYECKUE MUPAMUIbL: IPOAYKIINH, YACIEHHOCTH,
6uomaccel. CBOICTBa 9KOCUCTEM: YCTOMUNUBOCTD, CAMOPETYJISIIHS,
passutue. Cykueccus

4.3

[TpupoaHbie SKOCHCTEMBI. DKOCHUCTEMBI 03EP U PeK. DKOCHCTeMa XBOWHOTO
WJIA HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOr€HHbIE IKOCUCTEMBI. ArPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAaYE€HUE arPOIKOCUCTEM U
ypboskocucrem. buopasHoobpasue kak HakTop yCTOHYHBOCTH IKOCHCTEM.
CoxpaHeHne OHOJIOTHIECKOr0 pa3Hoo0pas3us Ha 3emiie

4.4

VYuenne B.U. Bepunanckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepsl. Kupoe BemiecTBo u ero pyHknun. OcodeHHocT 6nocdepsr
KaK ri100aJbHOI 9KOCUCTeMBI. JJHHAMHYECKOe paBHOBECHE U OOpaTHAs




CBs3b B OMocepe. KpyroBopoThl BelecTB 1 OMOr€OXMMHYECKUE ITUKITbI
a5IeMeHTOB (yriepoja, a30Ta). 30HaJbHOCTh Ouochepbl. OCHOBHBIC OMOMBI
CyLIH

4.5

YenoseuecTBo B Orocdepe 3emin. AHTPONOTCHHbIC U3MEHEHUS B
ounocdepe. I'modabHBIC YKOJTOTHYSCKUE TTPOOTIEMBI.

OcHOBa palMOHAJIBHOIO YIIPABIECHUS IPUPOJIHBIMU PECYPCAMH U UX
ucrnosb3oBanue. JlocTuxeHuss OMOJIOrUY U OXpaHa MPUPOJIBI

Ilepeuens npoBepsiembix HA EI'D o Omosorumn

TpeboBaHuil Kk pe3yabrataM ocsoenus OOII COO

Kon
NMpoBepsIeMOro
TpeOOBaHUS

IIpoBepsieMbie TPeOOBAHHUSI K NMPEeIMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OOII COO na ocuose ®IroC

ChopMHUpOBAaHHOCTH 3HAHUH O MECTE U POJIK OHMOJIOTUU B CUCTEME
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUH COBPEMEHHOU
€CTECTBCHHOHAYYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB MTPUPOJIBI U
PCIICHUH )KHU3HECHHO BaXKHBIX COI[UATBHO-ITUYECKUX, SKOHOMUY ECKHUX,
IKOJIOTUIECKUX MPOOJIEM YEIOBEUESCTBA, & TAKXKE B PEIICHHH BOIIPOCOB
paIMOHAILHOTO TTPUPOONOJIL30BaHus, B (DOPMHPOBAHUH IICHHOCTHOT O
OTHOIIIEHUS K IPUPOJIe, OOIIECTBY, YEIOBEKY; O BKIIa/Ie POCCUHUCKUX H
3apyOeXKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTHU

Bnanenue cucremoil 3HaHui 00 OCHOBHBIX METOJ/IaX HAYYHOT'O TTO3HAHUS,
MCIOJIb3yEeMbIX B OMOJIOTMYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U
sKocucTeM (onucaHue, K3MEpEHHe, TIPOBEICHIE HAOIIOICHUI);
crioco0aMu BBISIBJICHUS U OIEHKU aHTPOTIOT€HHBIX U3MEHEHUH B IIPUPO/IE.

YMeHMEe BBIABUTATh THIOTE3bI, HPOBEPATH UX SKCHEPUMEHTAIbHBIMHU
cpenctBamu, GopMyIHpys 1eIb UCCIEOBAHUS, aHATTM3UPOBATh
MIOJIyYEHHBIE PE3YyJIbTAThI U €JIaTh BHIBOBI.

BrIsiBiIEHHE 3aBUCUMOCTH MEXAY UCCIEAYEMBIMU BEINYNHAMH,
00BSICHEHHE NOJIy4YEHHBIX PE3YJIbTATOB U (POPMYJIHPOBAHHUE BHIBOJIOB C
VICII0JIb30BAaHUEM HAyUYHBIX IIOHATHM, TEOPUHI U 3aKOHOB

YMeHue BiaJieTb CHCTEMOM OMOJIOrMYeCKUX 3HAHUM, KOTopast
BKJIFOYAET: OCHOBOIMOJIAraloNe OMOJIOTMUeCKIEe TEPMUHBI U TTOHSATHUS
(>Ku3HB, KJICTKA, TKAHb, OPraH, OPraHu3M, BH/I, TOMYJISAIKS, SKOCHCTEMA,
OuorieHo3, bnocdepa; MeTadoJIM3M, TOMEOCTa3, KJIETOYHBI KMMYHUTET,
OounocuHTe3 OenKka, OMOImOITMMEPHI, TUCKPETHOCTh, CAMOPETY IS,
CaMOBOCIIPOU3BEICHNUE, HACTIEACTBEHHOCTh, I3MEHYHUBOCTD,
9HEPro3aBUCHMOCTb, POCT U Pa3BHUTHE); OMOIOTHUECKIE TEOPHH
kieroyHas treopus T. [1IBanna, M. lllnelinena, P. BupxoBa; kjioHaIbHO-
cenektuBHOro nmmyHnurera I1. Opmx, U.W. MeunukoBa, XpoMOCOMHast




Teopus HacleAcTBeH-HOCTH T. Moprana, 3aKoH 3apOoJIbIIIEBOr0 CXOACTBA
K. bapa, 3Bomonnonnas teopust U. JlapBuHa, CHHTETHYECKas TEOPUS
9BOIIOLIMH, TeopHsl aHTporiorene3a Y. JlapBuna; Teopusi OuoreoreHosa
B.H. CykauéBa; yuenue H.W1. BaBunoBa o uentpax MHOrooOpa3us u
IIPOMCXOKIEHUS KYJIbTYpHBIX pacTeHuii, yauenne A.H. CeseprioBa o
NyTAX U HallpaBJIeHUsX 3Bosrolny, yuenue B.M. Bepranckoro - o
ouocdepe); 3akoHBI (€THHOOOPA3HSI TOTOMKOB ITEPBOTO MOKOJICHHS,
paciieryieHus MPU3HAKOB, HE3aBUCUMOT O HACJIeI0BaHUsI MPU3HAKOB [
Menpens; CLEIUIEHHOr O HAaClIeOBaHUs IPU3HAKOB U HAPYILIEHUs
cueruieHus reHoB T. MopraHa; rOMOJIOrH4ECKUX PSIIOB B
HaclencTBeHHoM n3MmeHunBoctr H.U. BaBuiioBa; reHeTnyeckoro
pasHoBecus [x. Xapnu u B. BaiinGepra; 3apoasiieBoro cxoacrsa K.
bapa; onoreneTrueckuii 3akon . ['ekkenst, . Mrosuiepa); HPUHIIHMITBI
(4rcTOTHI raMeT, KOMILIEMEHTAPHOCTH) ; ipaBuiia (MuHuMyMa 1O.
JInbuxa, HKOJIOrHYECKON TUPAMHUIBI YK CEN, OMOMACCHI U

sHeprumn); runoressl (koanepBarHoi A.M. Onapuna, mepBHYHOrO
oynpona J[»x. Xonnaeiina, mukpochep C. dokca, pubosuma T. YUek)

VYmMmenue peuiaTh MOMCKOBBIC OHOJIOrMYCSCKHE 3a1a4¥, BBISIBJISITD
MPUYIUHHO-CIICACTBECHHBIC CBA3HU MCKIY UCCICAYCEMbIMU
OMOJIOrMYECKUMU O6’beKTaMI/I, IpoueccaMu U sBJICHUIMU, JCJIaTh
BBIBOJIBI U ITPOrHO3bI HA OCHOBAHMH IIOJYYCHHBIX PE3YJIbTATOB,
COCTABJIATb 'CHOTUIIMYCCKUE CXEMbI CKPCIIMBAHUA 1JId Pa3HBIX TUIIOB
HacCJICAOBaHUA MPHU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXCMBI ICPEHOCA
BCIICCTB U DHCPIHUU B DKOCHUCTEMAX (HGHI/I MU TaHUA, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aMMOCBSI3U MEX1Y CTPOSHHEM U (DYHKIUAMHU:
OpPraHoOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U CHCTEMaMH OPraHoB y
pacTeHui, )KUBOTHBIX M Y€JI0BEKa; MEXKIy dTarlaMi 0OMEHa BEIECTB;
JTarnaMu KJIETOYHOr0 UKJIA U )KU3HEHHBIX LIUKIIOB OPraHW3MOB; dTallaMu
SMOPHOHAIILHOI'O Pa3BUTHS; TEHOTUIIOM U (DEHOTHUIIOM, ()EHOTUIIOM U
(akTOopaMu cpeabl OOMTaHUS; POLIECCAMHU BOJIIOINH; IBYKYIIIUMHU
CHJIaMH aHTPOIOI'€HE3a; KOMIIOHEHTAMM Pa3JIMYHBIX SKOCUCTEM U
HPUCIIOCOOJIEHUSIMA K HUM OpPraHU3MOB

YMeHue BbIACNATh CYLIECTBEHHbIE IPU3HAKU: CTPOSHUSI BUPYCOB, KIIETOK
IPOKAPHOT U 3YKAPHOT; OJIHOKJIETOYHBIX U MHOT OKJIETOYHBIX
OpraHu3MOB, BUJOB, OMOr€OLEHO30B, 3KOCUCTEM U OMOC(epbl; CTPOEHUS
OpPraHoB M CHUCTEM OPraHOB PAaCTEHUH, )KUBOTHBIX, YEIOBEKA; IPOLIECCOB
KHU3HEAEATEIbHOCTH, IPOTEKAIONIMX B OPraHU3Max PaCTEHUMN, KUBOTHBIX
¥ 4eJIOBEeKa; OMOJIOrNYECKHX IPOIecCOoB: 0OMEHa BemecTB (MeTaboam3M),
uH(pOpMAIUH U NTPEBPALLEHUS SHEPTUH, OpOXKEHUS, aBTOTPO(PHOrO U
rerepoTpo(HOro TUIOB MUTaHUS, OTOCUHTE3a U XEMOCHHTE3a, MUTO33,
Meio3a, TaMeToreHesa, SMOproreHesa, mocTIMOPUOHATIBHOTO Pa3BUTHS,
Pa3MHOXEHUS!, HHANBUAYaJIBHOI'O0 Pa3BUTHsI OpraHu3ma (OHTOreHesa),
B3aMMOJICH CTBHSI T€HOB, I'€TEPO3KCa; ICHCTBUI UCKYCCTBEHHOI'0 0TOOPA,
CTaOMIIM3UPYIOLIETO, IBUXKYILETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
oTOOpa; alIoNnaTpuyecKoro 1 CUMIIaTPHUECKOro BU1000pa30BaHus;
BIIMSIHMSI IBHIKYIIIUX CHJI OBOJIFOIIMU Ha reHO(OH T MON YUY,
MPUCIOCOOJIEHHOCTH OPraHU3MOB K CpeJie OOMTaHUs, YepeJOBaHUS
HaIpaBJICHUH 3BOMIOLIMH; KPYTOBOPOTA BEIIECTB U MTOTOKA SHEPTUU B




3KOCUCTEMAX

ChopMHupoBaHHOCTh YMEHHUS BBIICIIATh CYLECTBEHHbIE IPU3HAKU
BUPYCOB, KJICTOK ITPOKApPHUOT U BYKapI/IOT; OOHOKJICTOYHBIX U
MHOT'OKJICTOYHEBIX OpraHu3MoB, BHU/IOB, 6I/IOFCOIICH030B " DKOCHUCTEM,
0COOEHHOCTH TMPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, TITACTUYECKOT0 M SHEPreTHIeCKoro oOMeHa,
XEMOCHHTE3a, MUTO34a, Meﬁ03a, OIIJIOAOTBOPCHUA, PA3BUTHA U
Pa3MHOXCHUS, HHANBUIYaIbHOI'O Pa3BUTHsI Opranu3ma (OHTOreHesa),
OOpBOBI 32 CYIIECTBOBAHUE, ECTECTBEHHOI'0 0TOOPA, BUJ000pa30BaHus,
HpI/ICHOCO6J'I€HHOCTI/I OpPraHu3MoOB K CpCIIc O6I/ITaHI/I$I, BIINSHUA
KOMIIOHCHTOB 3KOCHUCTEM, aHTPOIIOTI'CHHBIX W3MEHEHHUHU B DKOCHCTEMAX
CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBPAIICHISI SHEPTUU B
o6uocdepe

VYMeHne ucrnoiab30BaTh COOTBCTCTBYIOIIHEC ApT'YMCHTHI, 6I/IOJIOFI/I‘-ICCKYIO
TCPMUHOJIOTHUIO U CUMBOJIMKY JJIS1 10Ka3aTCJILCTBA POACTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYCCKUX I'PYIII, B3aUMOCBA3U OPraHU3MOB U CPECAbI
O6I/ITaHI/I$[; €IMHCTBA Y€JIOBCYCCKUX pac, HeO6XO,I[I/IMOCTI/I 3A0pOBOro
o6pa3a JKHU3HHU, COXPAHCHUA pa3Hoo6pa3H${ BHUIOB N 3KOCHUCTEM KaK
YCJI0BUA COCYHICCTBOBAHUA IPUPOALI U UCIIOBCUCCTBA

YMeHue KpUTHYECKH OLICHUBAaTh MH(OPMAIIMIO OMOJIOTHYECKOro
COJIep)KaHUsl; MHTEPIPETUPOBATh 3THUECKUE aCIIEKThl COBPEMEHHBIX
UCCJICIOBAHUH B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH; PaCCMaTPUBATh
1I00aTBbHBIC IKOJIOTUIECKUE ITPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO

Ilepeyennb 371eMeHTOB coaep:xanusi, nposepsieMbix Ha EI'D no Ouosiornn

Kon

IIpoBepsieMblii 3jIeMeHT cO/iepP KAHUSA

buonorus kak Hayka. JKuBbIe CHCTEMBI U UX U3yYEHUE

1.1

COBpeMCHHaH OMoJIOrys - KOMIIJIEKCHAs HayKa. buonoruueckue HAaYKHU U
HU3y4aCMbIC UMHU HpO6J’IeMH. CDYH,I[aMeHTaHBHI)Ie, IMPUKJIAAHBIC U ITIOMCKOBBLIC
HAaYYHBIC UCCIICAOBAHUS B OMOJIOruH.

3HaueHue Onosoruu B (GOPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAYUYHON
kapTuHbl Mupa. [Ipodeccun, cesizanHbie ¢ Onosorueil. 3HaueHue OUOIOTUU B
MPAKTUYECKOM 1eATeTHbHOCTH YeNIOBeKa: MEIUIINHE, CENTbCKOM X031 CTBE,
MPOMBIIINIEHHOCTH, OXPaHe MPUPOJIbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOHCTBA )KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI'0 COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CII0KHOCTb U
YHOOPSIAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLHs,
CaMOBOCIPOU3BEJICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHU3aIiH )KUBBIX CUCTEM. MOJIEKYJISIPHBIN, KJIIETOUHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, MONYJISIIUOHHO-BUAOBOM, SKOCUCTEMHBIN
(6uoreonenoTnueckuii), 6Guochepupiit. ITporeccsl, IPOMCXOISIINE B )KUBBIX




cucremax. OCHOBHBIE TPU3HAKU KHUBOTO0. JKU3Hb Kak (hopMa CyIecTBOBaHUS
MaTepuu

1.3

MeTtonbl Ouonornyeckor Hayku. HaGmoaenue, n3Mepenue, SKCIIepuMeHT,
cucreMaTu3anus, MetaaHanus. IToHsaTe o 3aBUCHMON U HE3aBUCUMOU
nepeMeHHou. [InanupoBanue 3xcriepumenta. [loctaHOBKa U MPOBEPKA TUIIOTES.
HyneBas runotesa. [Toustue BeIOOpKH 1 €€ 10cTOBEpHOCTH. Pasdpoc B
Ounonornyeckux AaHHbIX. ONEHKa 10CTOBEPHOCTH MOJTYYEHHBIX pe3yIbTaTOB.
[IpuunHbBI HCKaXEHUs PE3yIbTATOB dKCIIepuMeHTa. [loHsTHE CTaTUCTUYECKOTO
TecTa

Kiterka xak Onoiiornyeckast CucremMa

2.1

Knerka — cTpyKTypHO-QYHKIIMOHATBHAS] €IUHUIIA )KUBOTO. VICTOPHS OTKPBITHS
wietku. Paboter P. I'yka, A. JleBenryka. Kierounas teopust (T. [lIBanH, M.
Ineiinen, P. Bupxos). OCHOBHBIE MOJI0KECHUSI COBPEMEHHON KJIETOUHOM
Teopur. MeToabl MOJIEKYJIIPHON U KJIETOYHON OMOJIOTHH: MHKPOCKOITHS,
xpomaTorpadus, daeKTpodope3, METO MEUESHBIX aTOMOB, TU(depeHnnanbHoe
HEeHTpU(YTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U yIbTPAMUKPO3JIEMEHThI. Bona
1 €€ posib KaK pacTBOPUTEIS, peareHTa, ydacTue B CTPYKTYpUPOBaHUU KIIETKH,
TEIIOPEryISUU. MUHepalbHbIE BElIeCTBA KIETKH, UX OUOIOrnuecKas pob.
Posib KaTHOHOB M @aHHMOHOB B KJIETKE.

buonornyeckue noaumepsl. benku. AMHHOKMCIOTHBIN COCTaB OCIIKOB.
CtpykTypsl OenkoBoil Mosiekyinbl. [lepBuuHast cTpykTypa Oelka, menTuaHas
CBsA3b. BTOpuuHasi, TpeTH4Has, YeTBEpTUYHAS CTPYKTYphI. Jlenatyparus.
CaoiicTBa OenxoB. Knaccudukanus 6enxos. buonornueckue GpyHkunm 6emKos.

VYrnesonbl. MoHOCaxapuasl, AMcaxapu/bl, OJIMTOCaXapuabl U MOJMCaXapubl.
OO1muii rIaH cTpoeHus U PU3NKO-XUMHUUECKHE CBONCTBA YIJIEBOJIOB.
buonornyeckue GyHKIIMH YTIIEBOIOB.

Jlununel. ['mapodunsHo-rUApOPOOHBIE cBOMcTBa. Kitaccudukanus munuaos.
Tpurnuuepust, hochoMIuIbl, BOCKH, CTepouIbl. bromornueckue GyHKuu
munuaoB. O01ue cBoiicTBa OMOIIOrMYeCKUX MEMOpPaH — TEKYy4eCTh,
CIIOCOOHOCTh K CaMO03aMbIKaHUIO, TTOJTYITPOHHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HykJIEHHOBBIX KU CIIOT.
Hyxneotunsr. [Tpunnun kommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitHas cnupanb. MectoHaxoxaeHue u Ouoiornyeckue ¢pynkiuu JHK.
Bunpet PHK. ®ynknun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mosekyine ATD.
buonornueckue ¢pyuknuun AT®. BoccTaHoBiI€HHbIE TIEPEHOCUUKH, UX QYHKIIMH
B kietke. CexkBenuposanue JJHK.

CrtpykTypHas OM0J0THs: OMOXUMHUUYECKHE B OMO(DU3NIECKUE UCCIIECTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYPBI OMOMOJIEKYJT




2.3

Tumbl KJIETOK: YYKapHOTHUYECKAs M MPOKAPHOTHYECKAS.
CtpykTypHODYHKIIMOHATILHBIE 00pa30BaHUS KIETKH.

CtpoeHne mpoKapuoTHIEeCKOM KieTKu. KiieTrouHasi cTeHka OakTepuil U apXei.
Oco0eHHOCTH CTpOeHHs reTepoTpodHON U aBTOTPOPHON MTPOKAPHOTUIECKUX
KJIETOK. MeCTO M poJib NPOKapuoT B OMOLIEHO3aX.

Crtpoenne u PyHKIIMOHUPOBAHKUE YYKAPUOTHIECKOM KIeTKU. [ImazmMaTrueckas
MeMOpana (mrasmanemma). CTpyKTypa mia3MaTudeckoit MmemOpanbl. TpaHcmopT
BEII[ECTB Yepe3 MIa3MaTHIeCKyo MeMOpaHy: naccuBHbIA (nuddy3us,
obneruéHnas nuddy3us), akTHBHBII (IEPBUYHBIA U BTOPUYHBINA aKTUBHBII
tpancnopt). [Tomynponuriaemocts MeMOpanbl. PaboTta HaTpHii-KaIMeBOro
Hacoca. DHAOLUTO3: MUHOLUTO3, parounTo3. k30unuTo3. KietouHas cTeHka.
CtpykTypa U GYHKLINU KIETOYHON CTEHKU PacTEeHHH, TpuOoOB.

Huromnasma. Llutozomns. Hutockener. J[Buxenue nuromiazmMbl. OpraHou bl
kjeTku. OtHOMeMOpaHHbIE OPraHOM/IbI KJIETKHU: HI0MJIa3MaTHYeCcKas CeTh
(OI1C), anmmapat ["onbmKu, TM30COMBI, UX CTPOCHUE M QyHKIMH. B3anMocBs3b
OJTHOMEMOpPaHHBIX OPraHOUI0B KIETKH. CTpOSHHE IPaHYISIPHOTO PETHKYIyMa.
CunTte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [ maakuii
(arpanyJsspHBIit) SHIOMIA3MATHYECKUI peTUKYIyM. CekpeTopHast (yHKIHSI
anmnapara ['onbmxu. Tpancnopt BeniecTB B KiieTke. Bakyonn pacTUTENbHBIX
kieTok. Kierounsit cok. Typrop.

HOJIyaBTOHOMHI)Ie OpraHou bl KJICTKU: MUTOXOHJAPUH, IJIACTUIBI.

CrpoeHre 1 QYHKIIMM MUTOXOHAPHUHA | TIacTU. [IepBUYHBIC, BTOPUYHBIE U
CJIOXHBIC IIACTUIBI (POTOCHHTE3MPYIOIINUX DYKAPHOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, TIEHKOIIACTHI BBICIIMX PACTECHUH.

HememOpannsle opranouisl kjaeTku CTpoeHne U pyHKIIMM HEMEMOPaHHBIX
OpraHou1oB KJeTKu. Pudocomsl. MukpoduiaamenTsl. MbllieuHble KJIETKY.
Muxkporpy6ouku. Knerounstit ieHTp. CTpoeHe U JBUKEHUE KI'YTHKOB 1
pecHruek. MUKpOTpyOOUKH HUTOMIa3Mbl. LleHTpHOb.

Anpo. Obonouka sapa, XpOMAaTUH, KapHOILIa3Ma, SIIPBIIKY, UX CTPOEHUE U
¢yHkuuu. SAnepHsliii 0enkoBbIi MaTpuKe. IIpocTpaHCTBEHHOE pacronokeHne
XpOMOCOM B HHTep(hazHOM sAape. benku xpoMaTuHa — TUCTOHBI.

Kierounbie BkmoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOI, JKUBOTHOM, TPUOHON )
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AccuMWIALUS U AUCCUMUIISIUS — BE CTOPOHBI MeTabonm3Ma. Tumsl oOMeHa
BEIIECTB. aBTOTPOQHBIN U TeTepoTPOHBINA. YUacTHe KHCIOPOJa B OOMEHHBIX
nporeccax. JHepreTuueckoe odecrnedyeHue KieTku: npespamienue ATO B
00MeHHBIX nporeccax. DepMeHTaTUBHBIN XapaKTep peakifil KJIeTOYHOT O
MeTabonu3zma. DepMEeHThI, UX CTPOCHUE, CBOMCTBA U MEXaHU3M JEHCTBUSL.
Kodepmentsl. OTnmunst GepMeHTOB OT HEOpraHMYEeCKUX KaTanu3aTopoB. benku-
aKTUBATOPHI U 0K -UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (hepMEHTATHBHBIX




peaKIuii OT Pa3IUuIHBIX (PAKTOPOB.

IlepBrYHBII CHHTE3 OpraHUYECKUX BEIECTB B KieTke. dorocunres. Ponb
XJIOPOILJIACTOB B Tiporiecce ¢porocuHTe3a. CBETOBAs U TEMHOBas (a3bl.
[TponykTrBHOCTH pOTOCHHTE3a. BiausiHue pa3auuHbIX (aKTOpPOB HA CKOPOCTh
dorocunTesa. 3HaueHue HOTOCHHTE3A.

XemocuHTes. PazHooOpasne opraHM3MOB-XE€MOCHHTETHUKOB . HUTPU pULIHPYIOIIHE
OaxkTepui, xKeae300aKTepun, cepodaKkTepuu, BOJIOPOAHbIE OaKTeprun. 3HaUYECHUE
XEMOCHHTE3A.

AnHa’poOHBIe Opranu3Mbl. Bujsl Opokenus. [TpoaykTel OposKeHUS U X
MCIIOJIb30BAaHUE YETOBEKOM. AHA3POOHBIE MUKPOOPTaHM3MbI KaK 00hEKThI
OMOTEXHOJIOTUU U BO30OyAuTEM OOsIe3HEH.

AdpoOHbIE OpraHu3Mbl. DTalbl SHEpreTnyeckoro oomMena. [loaroroBuTenbHbIN
sTan. ['muKonu3 — 6ecKuCIOpOAHOE paculeryieHUue TII0KO3bI.

buonornyeckoe okucIeHNE, WM KIETOUYHOE JIbIXaHue. Poiab MUTOXOHAPUN B
nporeccax OMOIOrHYeCKOro OKucieHus . [{ukindeckue peaxium.
OxucnurensHoe pochopunmpoBanue. [IpenmyiecTBa a3poOHOro myTH oOMeHa
BEIIECTB Iepel aHa3pOOHBIM. D(P(HEKTUBHOCTh SHEPreTUIECKOro 0OMEeHa

2.5

Peakiiuu maTpudHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLIUAX
MaTPUYHOI'0 CUHTE3a. Peanu3ariys HacneacTBeHHON MH(pOpMaLnu.
I'enernueckuii kof, ero ceoiicTBa. TpaHckpumnius — MmaTpuuHbiii cuaTe3 PHK.
ITprHLIMIIBI TPAHCKPUIILIMK : KOMIUIEMEHTAPHOCTD, aHTUIIAPAIIIEIIBHOCTD,
aCMMMETPUYHOCTh. TpaHcianus u e€ stansl. Yuactue TpaHcnoptHeix PHK B
Oouocuntese Oenka. YcnoBust Onocunresa 6enka. KogupoBanue aMMHOKHCIOT.
Pois pubGocom B OuocuHTE3E Oemnka.

Opranusanus reHoMa y IpoKapuoT U 3yKapuoT. Perynsuns ak THBHOCTH T'€HOB y
npokapuot. ['unoresa onepona (. XKakoo, XK. MaHo). Peryssius oOMeHHBIX
IporeccoB B KieTke. KieTounslii romeocras.

Bupychl — HekseTouHble (OpMBI KU3HU U 00JMraTHbie mapa3uTsl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a001eBaHus YeI0BeKa, )KUBOTHEIX, pactenuii. CITNJI, COVID-
19, conmapHBIC B MEAUIUHCKHIE TPOOIEMBI

2.6

Knerounslit iukJ, ero nepuoasl U peryisnus. Murepgaza u MUTO3.
Oco0eHHOoCTH IPOLECcCOoB, MpoTeKarIuX B uHTepdase. [loaroroBka KIeTku K
nenenuto. [IpecuHTeTndeckuit (MOCTMUTOTUYCCKUN ), CHHTETUYCCKHUI 1
NOCTCUHTETUYECKUH (IPEMHUTOTUYECKHIT) IIepHOIbI HHTEP(]A3HI.

Matpuunsiii cunte3 JIHK — perummkanus. [Ipuanune! permukanuu JTHK:
KOMIIJIEMEHTapHOCTD, ITOJYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAJIIECIBHOCTD.
Mexanusm permkanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TejaoMepasa. XpoOMOCOMHBINM Ha0OP KJICTKH — KapuOTHUII. JIUTUIONIHBINA 1




raryIouIHbI Ha0OPBl XpoMocoM. ["'oMoiornyHbie XpoMocoMBbl. [TotoBbIe
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTaAMKM MUTO3a U IIPOUCXOIAIIME B HUX IIPOLECCHI.
Tunsl muto3a. KapuokuHes n nuTOKMHE3. bronorniyeckoe 3HadeHne MUTO3a.
Perynanus MUTOTHYECKOrO LUKIA KIETKU. IIporpammupyemas kierouHas
ru0ens — anonTto3. @yHKIMOHAIbHASI TE€HOMUKA

OpranusMm Kak OuoJIornyeckas cucTema

3.1

O}IHOKJ’ICTO‘IHBIC, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OPIraHU3MbI U
MHOT'OTKAaHCBBIC OPIraHHU3MBEI.

®dopMbI pa3sMHOKECHHUST OPraHU3MOB: Oecronioe (BKIII0Uas BEreTaTUBHOE) U
noJsioBoe. Bupl 6ecronoro pa3sMHOKEHUs : TOYKOBAHHE, CIIOPYJIISAIUS,
bparmeHTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [1onoBeie kieTku, nin ramersl. Menos. Ctaguu
Mmeno3a. IToBegenue xpomocoMm B meiiose. Kpoccunrosep. buonornueckuit
CMBICIT Mel03a ¥ TI0JIOBOTro Tpoiiecca. Meio3 u ero MecTo B dKHU3HEHHOM LM KJIE
OpraHU3MOB.

[IpenzapoasimeBoe pazputue. ['amerorenes y ;xuBoTHbIX. [1osi0BBIE

xkene3bl. OOpa3zoBaHUe U pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaToreHes u 0oreHes.
CrpoeHue nojoBeIX KieToK. Onao10TBOpeHHe U SMOPUOHAIIBHOE pa3BUTHE
’KUBOTHBIX.

Crioco0Ob! OMI0I0TBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayansHOE pa3BuTHEe Oprann3mMoB (oHToreHes). Ctaaun sMOpHoOreHes3a
KUBOTHBIX (Ha mpumepe Jarymikn). Jpodienne. TUmbl 1po0ieHus.
OcoOeHHOCTH 1po0IeHHS MIEKONUTAIOIMNX. 3apOAbIIIEBbIEC TUCTKH
(racTpymsius). 3akiIazKa OpraHoOB U TKaHEH U3 3apO/IbIIICBBIX JHCTKOB.
B3aumHoe BiMsiHHE YacTel pa3BUBAIOIIETOCs 3apo/biiia (3MOpHOHATbHAS
UHIYKLUS). 3aKiIajKa iaHa CTPOCHHS )KUBOTHOIO KaK pe3yIbTaT
HepapxuyecKuX B3auMoJeiCcTBUM reHoB. BiusiHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKpYsKarolel cpebl. POCT U pa3BUTHE )KUBOTHBIX.
[TocTam6puonanbHblii nepuon. Ilpamoe u Henpsimoe pazButue. Pazsurtue c
MeTaMop(o30M y 0€CII03BOHOYHBIX U [T03BOHOUYHBIX )KUBOTHBIX. bronornueckoe
3HAYEHHE NIPSAMOIO U HENPSIMOI'O Pa3BUTHs, X PACIPOCTPAHEHUE B IPUPOE.
Tunsl pocta )xUBOTHBIX. PAKTOPBI PEryJIALIMHA POCTA )KUBOTHBIX U YEJIOBEKA.
Cranuu nocTaMOpHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U yenoBeka. [lepuosbl
OHTOI'€HE3a YeJIOBEKA.

PasmHoOxeHue u pa3ButHe pacteHuid. [lameroput u copoput. Meiio3 B
JKU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHue CIop B MpoIecce Meiosa.
I'amerorenes y pacteHuii. ONiaoJ0TBOPEHNUE U Pa3BUTUE PACTUTEIBHBIX
opranu3moB. J[BOifHOE OIIIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
U pa3BUTHE CEMEHU. MeXaHU3Mbl PEryJisiiui OHTOT€HEe3a y pacTeHUuH! u
KUBOTHBIX




3.2

Ucropus ctaHOBIEHUS U pa3BUTHS T€HETUKHU Kak HayKu. O CHOBHBIE
TEHETUYECKHE TMTOHATHUS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJljIeIbHbIE
T'eHbI, AJIbTEPHATUBHbBIC MPU3HAKH, JOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK,
TOMO3UI0Ta, FeTEPO3UT0Ta, YUCTAS JIMHKS, TUOPHIBI, TCHOTHUII, ()EHOTHII.
OCHOBHBIE METOJIbI TEHETUKH . THOPUIOIOTHUECKHH, ITUTOIOTMUECKHIA,
MOJIEKYJISIPHO-T €HETUYECKHU I

3.3

Mounorubpunnoe ckpemnmanue. [1epBolit 3akon MeHenst — 3aKoH
eIMHO00pasusi THOPUIOB MEPBOTO MOKoJIeHUs. [IpaBuiio TOMUHUPOBAHUS.
Bropoii 3akoH MeHienst — 3aK0H pacuierieHus Npu3HakoB. Llutomornyeckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UTIO0TE3a YUCTOTHI TaMeET.

AHaJ’II/IBI/IpyI-OH_[ee CKpCIIHMBAHUC. HpOMC)KyTOqHLIﬁ XapaKTECp HACICIOBAHH.
Pacuiennenue MPHU3HAKOB IIPpHU HCIIOJIHOM JOMUHHUPOBAHUH.

JuruOpunnoe ckpemuBanue. Tperuit 3akoH MeHemns — 3aK0H He3aBUCUMOTI'0
HacJIeZIOBaHUs IPU3HAKOB. LluTONOrnuyeckre 0OCHOBbI AUTUOPUIHOTO
CKpEILMBaHUS.

CueruienHoe HacnenoBanue npusHakos. Paborsl T. Moprana. CuennienHoe
HacCJIeZIOBaHNE I'€HOB, HAPYIIEHUE CLEIUIEHUS MEX]ly TeHaMu. XpOMOCOMHasi
TCOPUsA HACICACTBCHHOCTH.

I'enernka nosa. XpoMOCOMHBII MEXaHU3M ONpeneeHus Mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHBIN U reTepOoraMeTHbIN MOJ.

I'eneTnueckas cTpykTypa ojaoBbeIX XpomocoM. HacinenoBanue npu3HaKos,
CUEIJICHHBIX C MOJIOM. ['eHOTHI Kak 1enocTHas cuctema. [lneliorponus —
MHOKECTBEHHOE JielicTBUE TeHa. MHOKECTBEHHBIN aJuien3M. B3anmoelicTere
HeaJJIEIbHBIX TEHOB.

KOMHJ’ICMCHTapHOCTB . OmHcras. HOJ’II/IMepI/ISI

3.4

B3aumopeiicTBue reHotuna u cpeasl npu GopMupoBaHUN (pEHOTUNA.
N3MeH4nBOCTh NPpU3HAKOB. KauecTBEHHBIEC U KOJINYECTBEHHBIE IPU3HAKU. Bubl
M3MEHYMBOCTU: HEHACIIEACTBEHHAs U HACIIECTBEHHAS.

MoaupukanroHHast U3MEHYUBOCTh. Poiib cpenpl B popMupoBaHuu
Mou(pUKalMOHHON n3MeHunBocTH. HopMma peakuuu npusHaka. BapuanuonHbli
psia u BapuanuonHas kpubas (B. Moranncen). CoiicTBa MoauUKaMOHHOM
MU3MEHYMBOCTH.

I'enorunuueckas n3MeHYnBOCTh. CBOMCTBA T€HOTUIINYECKOM U3MEHUYUBOCTH.
Bubl reHOTHINYECKON N3MEHUYNBOCTH . KOMOMHATHBHAS, MyTal[HOHHAS.

KomOunaTtuBHast ©”3MEHYMBOCTH. Meii03 U IOJIOBO# TIPOIlecC — OCHOBA
KOMOWHATUBHON U3MEHUYUBOCTUA. POJIb KOMOMHATUBHON M3MEHYUBOCTH B

CO31aHUU IT'€HECTHYECCKOI'O pa3Hoo6pa3H5[ B IIpe€aciax OJHOIro Buaa.

MyTanroHHass ”3MEHYMBOCTb. BUJIbI MyTallMil: TEHHBIE, XPOMOCOMHBIE,




reHoMHble. CIIOHTaHHbIE U HHYLIUPOBAHHbBIE MyTalluu. SnepHble u
UTOIUIa3MaTHUecKue MyTauuu. CoMaTHUECKUE U T10J10Bble MyTaluu. [IpudanHel
BO3HUKHOBEHMS MyTaluii. MyTareHsl U UX BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOT O Mpoliecca. 3aKOH T'OMOJIOTMUECKUX PAZOB B
HacieacTtBeHHol namenynBoctd (H.M. BaBuios). BHesiepHas H3MEHUYHBOCTD U
HACJICACTBEHHOCTh

3.5

Kapuotun uenoseka. MexyHapoaHas mporpaMMa UCCIEA0BaHUs T€HOMA
yenoBeka. MeTobl u3ydeHusi TeHETUKU YEJIOBEKA: TeHealOrM4ecKuid,
OJIM3HEIIOBBIN, U TOT CHETHUECKHH, TIOMYJISIIMOHHO-CTATHCTUY €CKH,
MOJIEKYJISIpHO-TeHeTuYecKuil. COBpEMEHHOE Olpe/ieJieHne TreHOTHMA!
MOJIHOT€HOMHO€ CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM YHUCJIE C TOMOLIBIO
[T11P-ananu3a. HacnenctBenHsie 3a00eBaHus denoBeka. [ eHHbIE 1
XpOMOCOMHBIE 00JIe3HH uenioBeKa. bone3nu ¢ HacneaCcTBEHHOM
MPEAPACIIONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'eHETUKH B
MPEeIOTBPAIICHUH 1 JICUEHUU TeHETHYECKUX 3a00JieBaHui yenoBeka. CTBOJIOBBIC
KJIETKH

3.6

JomecTtukanus u ceiaekius. 3apokIeHUe CEIEKIMU U JOMECTUKAIUU. YUEeHUe
H./. BaBmiioBa o 1ieHTpax NPOUCXOXKIACHUS M MHOT000pa3us KyJIbTYPHBIX
pactenuii. Posib cenekuuu B CO31aHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX.
Coprt, nopoja, mraMmM. 3aKOH FTOMOJIOTHYECKHUX PSAJIOB B HACIEACTBEHHOM
n3menunBoctd H.W. BaBunoBa, ero 3naueHue Aj1s CEJIEKIIMOHHON pabOTHI.

MeToibl CeNeKIIMOHHOM paboThl. MICKyCCTBEHHBINM OTOOP: MAaCCOBBIN U
WHIUBHUIYaIbHBINA. DTaIbl KOMOMHAIIMOHHOW CceleKiuu. McnbiTanue
MPOU3BOAUTENEH TTO MOTOMCTBY. OTOOp 1O TEHOTHITY C MIOMOIIBIO OIICHKU
¢deHoTHIa TOTOMCTBA U OTOOP IO FeHOTHUITY ¢ momolIsio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTO/I CeJIEKIIMOHHON paboThl. PagnanmoHHbIN
Y XUMHYECKUI MyTareHe3 Kak MCTOYHUK MYTallui Y KyJbTYpHBIX (GopM
OpraHU3MOB.

Hcnonp3oBaHUE TEHOMHOTO PETaKTUPOBAHMS U METOJI0OB PEKOMOMHAHTHBIX
JHK s nosrydeHust iCXOAHOr0 MaTepraa Juis cesekiuuu. [lorydenue
NOJUILION10B. BHyTpuBHI0Bas rubpuauzanus. bauskopoactseHHoe
CKpelllMBaHue, WM HHOpuAUHT. HepoacTBeHHOE CKpelBaHue, Hiu
ayTOpunuHr. I'ereposuc u ero npuuuHsl. Vcnoabs3oBaHue rereposuca B
cenekiuu. Otnanénnas rudbpunuzanus. [Ipeogosnenne decnnonus MeXBUIOBBIX
ruOpuaoB. JlocTHXKEHUS CeNeKIUN PACTEHUH 1 )KUBOTHBIX

3.7

OOBEKTHI, UCIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIICTOUHBIC U TKAHEBBIC
KYJbTYPbl, MUKPOOPTraHU3Mbl, UX XapaKTepUCTHKA. T paauiinoHHas
OMOTEXHOJIOTHS: XJIeOOIeUeHUE, MTOTYYCHIE KU CIOMOJIOYHBIX MTPOAYKTOB,
BUHOzEne. MukpoOuosornueckuii cuHTe3. O0beKThl MUKPOOU 0JIOTHYECKUX
texHosoruii. [Ipon3BoacTBo 6eiika, aMUTHOKUCIOT U BUTAMUHOB. VICKyCCTBEHHOE
OIUIOIOTBOPEHHUE. PEKOHCTPYKIUS SIMIIEKIETOK M KJIOHUPOBAHUE KUBOTHBIX.
Metoj TpaHCIIJIaHTAUK SAEp KIETOK.

XpOMOCOMHas ¥ F'eHHasl NHKeHepusl. MICKyCCTBEHHBIN CUHTE3 F€Ha U
KoHCTpyHupoBanue pekomOnHaHTHRIX JIHK. locTimkenns u mepcreKTUBhI
XPOMOCOMHOM M T€HHOW WHXeHepuu. MeTnInHCKue OMOTEXHOIOTHH.




Hcmonp30BaHne CTBOJIOBEIX KIIETOK

CucremMa ¥ MHOT000pa3ne OpraHu4ecKoro Mupa

4.1

buonoruyeckoe pasHooOpa3ue opranu3smMoB. CoBpeMeHHas cucTema
oprannyeckoro mupa. [IpuHIune knaccupukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

Ocobennoctu CTPOCHHUSA U )KU3HCACATCIbHOCTH OAHOKJICTOYHBIX OPIraHU3MOB.
BaKTCpI/II/I, apXxeu, OAHOKJICTOYHLIC FpI/I6BI, OHOKJICTOYHBIC BOAOPOCIIH, APYTUC
MMPOTUCTHI. Kononnanbablie OPraHnu3MBbl. HBI/DKGHI/IC OJHOKJICTOYHBIX
OpraHu3MoOB. aMé6OI/I)IHOG, KTYTHKOBOC, pPCCHUYHOC. 33HII/ITa Y OJHOKJICTOYHBIX
OpraHU3MOB. PaSHpa)I(I/IMOCTI) Y OJHOKJICTOYHBIX OpPraHU3MOB. Takcucel

4.2

MHoroknerounslie pacteHus. B3auMocCBA3b 4acTeil MHOT OKJIETOYHOTO
opranu3Ma. TKkaHH, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJIETOYHOTO OPraHu3Ma.
Opranusm kak eauHoe 1enoe. Tkanu pacTeHuid. TUIBI pacTUTEIbHBIX

TKaHEeW: oOpa3oBarebHast, TOKPOBHAs, ITPOBOIAIIAS, OCHOBHAS, MEXaHHYECKaI.
OcobeHHocTu cTpoeHws, PYHKIIUNA U PACTIOIOKEHUS TKAaHEH B OpraHax
pacTeHuit

4.3

BereraTuBHbIE U T€HEpaTUBHBIE Opranbl pacTeHu. O yHKIIMK OPraHOB U CUCTEM
opraHoB. Kapkac pacrenuii. /[BH>keHME€ MHOTOKJIETOYHBIX PACTEHUN TPOITU3MBbI
n Hactud. Ilornomenne Boapl, yriIEKMCIIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusMu. Jlpixanue pacrenuil. Jluddysus razoB uepe3 HoBEpXHOCTb KJIETKH.
TpaHcnopTHBIE CUCTEMBI pacTeHUI. Brienenue y pacrenuid. 3amuTa y
MHOTOKJIETOUHBbIX pacTeHuid. Kytukyna. CpeacTBa macCUBHONW U XUMUYECKON
3amMThl. DUTOHLIMIBI.

Pa3apaxumMoCTh U peryssinus y Opranu3moB. Pa3apakuMocCTh U peryisinus y
MHOT'OKJIETOYHBIX paCTeHHI1. POCTOBBIE BEIIECTBA U NX 3HAUEHHUE

4.5

MHOrokaeTouHbIe )KMBOTHBIE. B3aUMOCBSI3b 4acTeil MHOTOKJIETOUHOT O
opraHu3ma. TKaHU, OPraHbl ¥ CUCTEMBI OPraHOB MHOT'OKJIETOYHOI'O OpraHn3Ma.
Opranusm kak eauHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YesioBeKa. THIIBI
JKUBOTHBIX TKaHEH: AMUTENNalbHas, COEAUHUTENbHAS, MbIIIIEUHas, HEPBHAsL.
OcobeHHocTH CTpoeHUs], PYHKIMN U paclloIOKEeHUsI TKAaHEH B opraHax
KUBOTHBIX U YEJIOBEKA

4.6

OpraHbl 1 CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OpPraHOB.
Omnopa Tena oprann3mMoB. CKeIeThl OJJHOKJIETOYHBIX U1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIN 1 BHyTpeHHUM ckeneT. CTpOeHUE U TUIIbI COSTUHEHUS
KOCTEH.

JIBM>KEeHHE MHOTOKJICTOUYHEIX KHUBOTHEIX. [InTanue :xxuBoTHEIX. [IuTanne
MMO3BOHOYHBIX JKMBOTHBIX. /[pIxaHue »kuBoTHBIX. KoskHOE nbixanue. XKabepHoe u
JIEFOYHOE JIBIXaHHUE.

JIpIxaHre 03BOHOYHBIX )KMBOTHBIX. DBOIIOIMOHHOE YCI0)KHEHUE CTPOEHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTenbHas cucTeMa 4enoBeka. MexaHusm
BEHTUJIALUHU JIETKUX Y NTUL U MJIEKONUTAIOMUX. TpaHCIIOPT BEIIECTB Y
OpraHu3MoB. TpaHCIIOPT BELIECTB y *KUBOTHBIX. KpoBeHOCHas1 cucrema u eé




opranbl. KpoBeHOCHas1 cucTema I03BOHOYHBIX )KUBOTHBIX. Kpyru
KpOBOOOpaIieHus. IBOIIOIMOHHBIE YCIOKHEHHUS CTPOCHUSI KPOBEHOCH O
CUCTEMBI I103BOHOYHBIX )KUBOTHBIX. BhieneHre y opranu3sMoB. Beiienenue y
*KUBOTHBIX. COKpaTuTenbHble Bakyoiau. Opransl Boijenenus. CBs3b M0OJI0CTH
TeJa C KPOBEHOCHOM U BBIACIINTEIBLHON cucTeMaMu. Belienenne y mo3BOHOYHBIX
YKUBOTHBIX. 3aIUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U UX
MIPOU3BOAHBIE. Pa31paKMMOCTh U PEryJIsIUsA y OPraHu3MoB. PazipaxumMocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3ipakxumMocTs U perysinus y
MHOT'OKJIETOYHBIX pacTeHUN. POCTOBBIE BElIECTBA U UX 3HAUYCHHUE.

Hepsnas cucrema u pedaekTopHasi peryJsius y MHOTOKJIETOYHBIX )KUBOTHBIX.
Hepsnas cucrema u €€ oT1€1bl. DBOIIOLMOHHOE YCIO)KHEHUE CTPOEHUS
HEPBHOM CHUCTEMBI Y )KMBOTHBIX.

Pa3zpaboTka anropuT™MoB u mporpaMm Jist 3G GEKTUBHOMN (HYHKIIMOHATBHOM
aAHHOTAIIMM T€HOMOB, TPAHCKPUIITOMOB, ITPOTEOMOB, META00JIOMOB
MHUKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 310POBLEC

5.1

Oprassl ¥ CHCTEMBI OPraHoB 4esnoBeka. OTAeIbl TOJOBHOIO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pedexc u pednexropHas nyra. besycioBHbIE U YCIOBHBIE
peduekcel. 'ymMopanpHas perynsuus U SHIOKPHHHASI CHCTEMA KUBOTHBIX U
yenoBeka. JKene3bl 3HJOKPUHHOW CUCTEMBI U X TOPMOHBI. /{eficTBe TOPMOHOB.
B3aumocBs3b HEpBHOI U SHIOKpUHHON cucteM. ['unoranamo-runogpuzapHas
cucrtema. Pediiekc u pediekropHast gyra. besycioBHbIE U yCIIOBHBIE pedIeKch

5.2

3amuTa opranuszmMa ot Oone3neil. UMmyHHas cuctema yenoBeka. KieTounslii u
TYMOpaJIbHBIA UMMYHUTET. Bpok1EHHBIN, MpHOOPEeTEHHBIN creupuuecKuit
UMMYyHUTET. Teopus KIOHAIbHO-CeNleKTUBHOr0 uMMyHHTeTa (I1.Dprumx,
®.M.Bbepuer, C.Tonerasa). BocnanuresabHbie OTBEThI OPraHu3MOB. Poiib
BPOX/IEHHOTO MUMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUIN

5.3

Kposenocnas cuctema u e€ opransl. Cepile, KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru xpoBooOpamienus. Pabota cepana u e€ perymsmus

5.4

Jpixanue yenoseka. Juddysus ra3oB yepe3 MOBEPXHOCTb KJIETKHU. JpIxaTenbHas
cUCTeMa 4elloBeKa. JpIxaTenbHas IOBEPXHOCTh. Perynanus asixaHus.
JlpxaTenpHbIe 00BEMBI

5.5

HnmeBapHTeanas{ CUCTEMA YCIIOBCKA. OTI[CJ'IBI MUIICBAPUTECIIbHOI O TpaKTa.
HI/IH_[eBapI/ITeJ'II)HBIe KCIIC3HI. BHy’I’pHHOJ’IOCTHOC U BHYTPUKIICTOYHOC
MMUIICBAPCHUC

5.6

IToxpoBs! 1 nx npoussBoaHbie. Opransl Beyaenenus. [loukn. Ctpoenue u
dbyHKIIMOHUpoBaHue HedpoHa. PuibTparus, CeKpeus 1 00paTHOE BCaChIBAHKE
KaK MEXaHU3Mbl pabOThl OpraHoB BbiieneHus. OOpa3oBaHUE MOYH y YeJIOBEKa

5.7

JIBmxeHue yenoBeka: MpllieuHas cuctemMa. CKeneTHbIE MBIIIIBI U UX padoTa.
CrtpoeHune 1 TUIBI COETMHEHUS KOCTEN

Teopus sBomonuu. PazButue xu3Hu Ha 3eMie




6.1

OpomonunonHas teopust U. Jlapsuna. [Ipeanocsliku BOSHUKHOBEHUS
JnapsuHu3Ma. JKu3Hb 1 HaydHas jnestenbHocTs Y. JlapBuHa.

JIBMOKyIIHE CHITbI 3BOTIOLIMHU BHIOB 110 Y. JlapBuHYy (BBICOKAst HHTEHCHUBHOCTh
pPa3MHOKEHUSI OPraHU3MOB, HACIIEJICTBEHHAsI HK3MEHYNBOCTh, O0ph0Oa 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmienue cuaTeTndeckoi Teopuu sBosonuu (CT3). HeliTpanbHas Teopust
spomroniny. COBpeMEHHas IBOJIIOIIMOHHAST OMOIOrHsl. 3HAYEHHE YBOJFOLUOHHOI
Teopuu B (POPMHUPOBAHHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Tonynsauusa kak 3neMeHTapHas equHuIA SBOIIOIU. COBpEMEHHBIE METO/IbI
OLIEHKU T'€HeTHYeCKOro pa3Hoo0pa3us U CTPYKTYpbI MonyJsiuil. Mi3smeHnenue
reHo(oH/1a MOIMYJIAILMH KaK 3JIeMEHTapHOE IBOJIIOL[MOHHOE SIBIEHUE. 3aKOH
reHeruueckoro pasHosecus [x. Xapau, B. BaiinGepra.

DnemeHTapHble (aKTOPHI (ABMIKYIINE CHIIBI) 3BOJIIOIMH. MyTaIllHOHHBIN
npouecc. KomObunaTuBHast n3MeHYMBOCTb. Jlpeiid reHoB — ciyuyaiiHble
HEeHanpaBJICHHbIE U3MEHEHHS YacTOT aJuleied B MONmysanusax. DpgeKt
ocHoBatelsd. Murpanuu. M3omsamus nomyisauuii: reorpadudeckas
(mpoctpaHcTBeHHas), Ouonornyeckas (pernpoayKTHBHAS).

EctectBeHHBIN 0TOOD — HanpaBisioLHi GakTop 3Bostonuu. @opmbl
€CTECTBEHHOr'0 0TOOpa: IBWKYIIUHN, CTAOMIM3UPYIOLIMMA, pa3pbIBatOIIUil
(mu3pynTuBHBIi). [Tog0Bo# 0TOOP.

[Tpucnoco6eHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPO3BOIIOIHH.
BosnukHOBeHUE npucnocodyieHuit y opranu3MoB. ApoMop¢o3sl 1
uanoagantauuu. [lpumeps! npucnocodiaennii y oprann3mMoB. OTHOCUTENBHOCTb
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bu, ero kputepuu u cTpykTypa. BumoobpasoBaHue Kak pe3yibTaT
MHUKPO3BOJIONHHA. M3051s11Hs — KITr04eBoi GakTop Bua000pa3oBanus. [yt u
CrocoObl BUI000pa30BaHus: ajutonaTpuyeckoe (reorpapudaeckoe),
CHMITATPUYECKOE (IKOJIOTHYECKOE), «KMIHOBEHHOEY (ITOUIIIION IN3aITHS,
rubpuau3ans). JuTebHOCTh IBOTFOIIMOHHBIX IPOIIECCOB.

MexaHnu3mMbl GOpMUPOBAHUS OMOJIOTUYECKOT0 Pa3HO00pasHs.

Pouib 3BOIIIOLIMOHHOM OMOJIOTMH B pa3pabOTKe HayUYHbIX METOJJOB COXpaHEHUs
OnopazHooOpa3us. MUKPOIBOJIIOLMS U KO3BOIIOLHS apa3uTOB U UX X035€B.
MexaHu3Mbl GOPMHUPOBAHUS YCTOHUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBObI ¢ HE

6.3

Mertozael u3ydeHust Makpod3BoJirouu. [laneoHTonornueckue MeTobl
u3ydeHus sBosonuu. Ilepexonusie GopMbl U PUIOTCHETUIECKUE PSIBI
OpraHU3MOB.

buoreorpaduueckre MeToab! n3ydeHus dBomonnn. CpaBHeHUE QIIOphI U PayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadpudaeckue odnactu 3emiu. Bunbi-sHaeMuku




U PEJUKTHI.

OMOPHOIOrHYeCKUe U CPAaBHUTEIBHO-MOP(HOIOrUYECKUE METOIbl U3YUEHHUS
ABOJIIOLMU. ['eHeTHuecKre MeXaHIU3Mbl HBOJIOLIMY OHTOT'€HE3a U MOSBIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ 'OMOJIOrMYHbIE U aHAJIOTUYHBIE OPraHbl.
PynumeHnTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUUECKHUE,
OMOXMMUYECKHE U MATEMAaTUUECKUE METOABI U3YyUEHNUS IBOJIIOLIUH.
['omonornynslie renbl. COBpeMEHHbIE METO/IBI TOCTPOEHUS (PUIIOTeHETHUYECKUX
JepeBbeB. XPOMOCOMHBIE MYTAIlUU U SBOJIOIHS T€HOMOB.

O61mme 3akoHOMepHOCTH (TpaBuiia) 3BOIOIMH. HeoOpaTHMOCTh 3BOJTIOINY.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOIIMHA

6.4

HayuHble runore3bl NpoucxXoXaeHus )KU3HU Ha 3emiie. AGuorexes u
naHcrepmus. JloHayuHble PEACTaBICHUS O 3apOXKACHUU )KU3HU
(kpeanimoHn3Mm). ['UMOTE3a MOCTOSTHHOTO CaMO03apOKACHUS )KU3HU U €€
onposepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. [lacrepa.
[TpoucxoxxaeHue ;xu3Hu U acTpodurosorusi. OCHOBHBIE 3Tallbl HEOPraHUYECKOM
spomoru. [InanerapHas (reojorudeckasi) BOMOLUS. XUMUAYESCKAs SBOJIO LS.
AOHMOreHHbIN CUHTE3 OPraHUYeCKUX BEIIECTB U3 Heopranuyeckux. OneiT C.
Munnepa u I'. FOpu. O6pa3oBanue noimmMepoB u3 MoHoMepoB. KoanepBaTHas
runoteza A.M. OnapuHa, runoresa nepsuaHoro 0ysnbona J[xx. XonneiHa,
reretuyeckas runotesa I'. Mémepa. Pubosumer (T. Uek) u runoresa «Mupa
PHK» V. I'mn6epra. ®opmupoBaHre MEMOpaH U BOZHUKHOBEHUE IPOTOKJIETKH.

Hcropus 3emnu u MeToibl €€ n3ydeHus. Mckonaemple OpraHMuecKknue OCTaTKHU.
['eoxponosorus u e€ meroabl. OTHOCUTENIbHAS U a0CONIOTHAS T€OXPOHOIOT Ul
I'eoxpoHoNOrnYeckas 1Kaaa: 30Hbl, 3pbl, IEPUOIBI, STOXU.

HavansHble Tansl opranndeckor 3BotonnHd. [1osBiIeHre U 3BOIIOLUS TEPBBIX
KJIETOK. DBOJtoLuUs MeTabonm3Ma. Bo3HUKHOBEHHE MTEPBBIX IKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOIUIEHKN KaK aHAJIOT TIEPBBIX Ha 3eMJie
coobuiectB. CTpomaronuThl. [IpoKapHOTHI U 3yKapHOTHI.

[poucxoxneHue sykapuot (cuMOHOreHe3). DBOIIOLMOHHOE TIPOUCXOXKICHHIE
BUpYcoB. [IponcxoaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBI€ 3Talbl 3BOJIFOLMHU BBICIINX pacTeHUH. OCHOBHBIE

apomopdo3sl pacteHuit. Borxoq pactennii Ha cymry. [losBieHne criopoBbIX
pacTeHuil u 3aBoeBanue UMU cyiu. CemeHHble pacTeHus. [Ipoucxoxaenue
LBETKOBBIX PACTEHUI.

OCHOBHBIE 3Talbl BOJIOLMH KUBOTHOIO Mupa. OcHOBHBIE apOMOP(HO3bI
KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunos. I1epBrie XoproBbIe )UBOTHBIE. JKN3HB B BOJE. DBOMIOLMS 103BOHOYHBIX.
[Tpoucxoxaenue ampuoduii u pentuinuii. [IponcxoxaeHne MISKOMUTAIOIMINX H
ntull. [IpuHnun kmoueBoro apomopdosa. OcBoenue 0ecrno3BOHOYHBIME U




IMIO3BOHOYHBIMH JXKUBOTHBIMHA CYIIH.

Pa3BuTue xu3HM Ha 3emIie 110 HpaM U IEpUoAaM: apxei, IpoTepo30i, MajIeo30H,
Me3030H, KaifHo301. OO0Ias XapaKTepUCTUKA KIIMMaTa U T€0JIOTHYECKUX
nporieccoB. [TosiBiaeHNEe U paclBET XapaKTEPHBIX OPraHU3MOB.
YrineoOpa3oBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BBIH COCTaB aTMOC(hEpHI.

MaCCOBI)Ie BI)IMI/IpaHI/ISI — OKOJIOTHYCCKHUEC KpI/I3I/ICI)I HpOHJJ'IOFO. HpI/IIII/IHI)I %1
CJIICACTBUSA MACCOBBIX BBIMHpaHHﬁ. COBpeMeHHBIﬁ BKOJIOFI/I‘IGCKI/Iﬁ KpI/IBI/IC, cro
0COOEHHOCTH

6.5

Paznensr u 3agaun anTponosorun. Metonsl aHTponojoruu. CTaHOBIICHUE
MIPEJICTABJICHUI O TTPOUCXOXKICHNUHU YeroBeka. COBpEMEHHbBIC HAYYHBIC TEOPHH.
CxoacTBO yenoBeka ¢ )KUBOTHBIMU. CHCTeMaTHYEeCKOE MOJIOKEHHE YeTIOBEKa.
CBueTENHCTBA CXO/ICTBA YENIOBEKA C dKUBOTHBIMHU:
CpaBHUTEIHLHOMOP(HOJIOTHUECKHE, IMOpHOTIOTHYecKue, (pu3nomoro-
OnoxuMuvecKue, nmoBeaeHueckrue. O Tanuus 4eI0BeKa OT KUBOTHBIX.
[TpsiMoxoXkIeHNHEe U KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuTtne
TOJIOBHOTO MO3Ta ¥ BTOPOM CUTHAJIBHOM CHCTEMBI.

JBwxkytue cuibl ((hakTophl) aHTPOIIOreHE3a: OUOJOrMUYECKHE, COIIHATBHBIC.
CooTHomieHne OMOIOTHYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaJIUU AHTPOIOreHe3a. ABCTPAJIONUTEKN — ABYHOT'HE MTPEIKU
mopei. YenoBek yMesblid, TepBbi€ U3TOTOBJIEHUS Opyauil Tpyaa. UenoBek
IPSMOXOSIINN U TEepBbI BBIXOJ Jroei 3a npenensl Adpuku. YenoBek
reiienb0eprckuil — o0ImuMit MpeIoK HeaH1epTaJIbCKOro YeloBeKa 1 YeIoBeKa
pa3zyMHOro. YesoBek HeaHIEPTAIbCKUIN KaK BUJI JIFOAEH XOJOAHOT O KJIMMaTa.
UenoBek pa3yMHbI COBPEMEHHOTO THUIIA, ICHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TpefeiaamMu AQpuky.

OBOJIONMS COBPEMEHHOT0 YesoBeka. EcTecTBeHHbIH 0TOOP B MOMYJISIUAX
yenoBeka. MyTallmoHHBIN Tporecc U nonumopousm. [lonyasunonnsre
BOJIHBI, JIpeii () TeHoB, Murpanus u «3(h¢GexT 0CHOBATENS» B MOMYJIISALUAX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacsl. [lonsiTHe 0 pace. bonbime pacel: eBporneouniHas
(eBpasuiickas), aBcTpaio-HErpouIHas (IKBaTOpHAIbHAS ), MOHTOJIOMTHAS
(asmatcko-ameprKaHcKast). Bpems u myTH pacceeHuUs YeI0BeKa 0 IIaHeTe.
EnuncTBO uenoBeueckux pac. HaydHas HECOCTOATENIBHOCTh Pacu3Ma.
[Tpucrnoco6IeHHOCTh YeIoBeKa K Pa3HbIM YCIIOBHUSM OKPYXKAIOIICH CPEIbl.
Brusinue reorpadudeckoit cpenbl u apeiida reHoB Ha MOP(OIIOTHIO U
(DU3HOJIOTHIO YEIOBEKa

DKOCHUCTEMBI U TPUCYILUE UM 3aKOHOMEPHOCTH

7.1

Pa3znenst u 3anaun skosoruu. CBsi3b HKOJOTHH € APYTUMU HayKaMHu. MeToabl
skonoruu. [loneBrie HAOMOAEHUS. DKCIIEPUMEHTHI B SKOJIOTUH: IPUPOIHBIE U
naboparopHbie. MoaenupoBaHUE B IKOJIOTUU. MOHUTOPHHT OKPYKAIOIIeH
Cpellbl: JOKaJIbHBINA, pETUOHATBHBIA U Ir100aIbHBINA

7.2

Okonoruueckre GpakTopsl U 3aKOHOMEpHOCTH UX AeiictBus. Knaccudukanms




AKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OO01re 3aKOHOMEPHOCTH AW CTBUS SKOJOrnueckux ¢akropos. [IpaBuio
munumyma (K. HInpenrens, FO. JIn6ux). ToaepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuorndeckue GakTopsl. CBET Kak 2KOJIOrHYecKuil ¢paktop. JleficTBrue pa3HbIx
YYaCTKOB COJIHEYHOT'O CIEKTPa HA OPraHU3Mbl. JKOJOTHYECKHUE TPYIIIIBI
pacTeHUH U )KUBOTHBIX 10 OTHOIICHHUIO K cBeTy. CUTHAIIbHAS POJIb CBETA.
DoTONEPUOTA3M.

TemnepaTypa Kak sKonoruueckuii aktop. JlelictBue remneparypsl Ha
opranusmsl. [1olKMI0TEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxnocTb kak skosnornueckuit pakrop. IlpucnocoOnenus pacteHuit k
nojaepKaHuio BogHoro 6ananca. Knaccugukanus pacTeHuil 1o OTHOLIEHUIO K
Bojie. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHHUIO BOJHOIO PEXUMA.

Cpe):[BI oOuTaHus OpFaHI/ISMOB: BOJAHAad, HA3CMHO-BO3AyllIHad, IIOYBCHHAA,
riryOMHHas NOANOYBEHHAs, BHyTpHOpPraHu3MeHHas. OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl oduTaHusi opranu3mMos. [IpucnocobaeHuss opraHu3smMoB K
JKU3HU B Pa3HBIX Cpelax.

buonornyeckne putmel. BHenmHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U
roAuydHble pUTMBL. [Iprucrnoco6eHHOCTh OPraHu3MOB K CE30HHBIM U3MEH EH UM
YCJIOBUI KU3HHU.

Kuznennsie popmbl opranusmoB. [ToHsTre 0 xu3HeHHOHN Gopme. Ku3HeHHbIE
(bopMBI pacTeHUi: AepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOT'OJIETHHE TPaBBI,
oJHOJIeTHHE TpaBbl. JKu3HeHHbIe POPMBI )KUBOTHBIX: THIPOOMOHTHI, FT€0OOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHUS B 00pa3a KU3HHU.

buotnueckue dakTopbl. Buabl 6MoTHYECKUX B3aMMOACHCTBUI: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMOMO03 U ero ¢opmsl. [lapasutusm, koonepanus, MyTyalusM,
KOMMeEHcam3M (KBapTUPaHTCTBO, HaxsieOHHuecTBO). Herpoduueckue
B3auMo/ieiicTBUS (TonMueckue, popudeckue, padbpudeckue). 3HaueHUE
OMOTHUYECKUX B3aUMO/IEN CTBUH 1JIs CYIIECTBOBaHUS OPraHU3MOB B cpelie
obutanus. [IpyHINMI KOHKYPEHTHOTI'O UCKIIIOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTCPUCTUKHU MMOIMYJIALUHA. HOHyJIHLII/IH Kak OMoJIorndecKast
cuctema. Ponb HeogHOpOAHOCTH cpeabl, Pu3ndeckux 6apbepoB U 0COOEHHOCTEH
OMOJI0rMY BHIOB B (DOPMUPOBAHUU ITPOCTPAHCTBEHHON CTPYKTYPHI MO YJISIIUH.
OcCHOBHBIE IOKa3aTEIN HOHyHSII_II/II/I: YUCJIICHHOCTD, IIJIOTHOCTH, BO3PAaCTHAA U
M0JIOBasi CTPYKTYPa, POKIAAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTpALHs.

DKojoruyeckas CTpyKTypa nomnyisuuu. OneHka YucIeHHOCTH MOIYJISIIUH.
JnHamMyKa nmonyJyisiiuu U €€ perysnus. buoTuuecknii moTeHUMal MOy IS HH.
MopnenupoBaHre JUHAMUKHY ONysiquu. KpuBble pocTa YMCIEHHOCTH
nonysiuu. KpuBbie BbKUBaHUA. Peryisius 4uciaeHHOCTH MOMYJISIUM: poJib




(haKkTOpOB, 3aBUCAIINX U HE 3aBUCAIIAX OT IUIOTHOCTH. DKOJOTHYCCKUE
crpaterun BuoB (r- u K-crparerun).

[Tonsarue o0 skosnornyeckoil Huie suaa. MectooOutanue. MHoromepHast
Mozenb sKkonorndeckor Hunm Jx.M. Xatunncona. PazMepsl skonornueckou
Humy. [ToreHnnanbHas U peau30BaHHAs HULLN.

Bun kak cucrema nomynsanuidi. Apeansl BUAOB. BUIBI M MX )KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH MOBEACHHS U MUTPALIUM )KUBOTHBIX.
buonornyeckrne NHBa3UH YyKEPOIHBIX BUIOB

7.4

CoobmectBa opraHnu3MoB. brorieHo3 u ero crpykrypa. Csizu Mexay
opraHu3Mamu B OHoIleHO3e. DKOCHCTeMa Kak OTKpbiTas cuctema (A.Jlx.
Tencnu). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB B SKOCHCTEME: ITPOAYIIEHTHI,
KOHCYMEHTBI, peylieHTbl. Tpoduueckue ypoBHH. Tpoduueckue 1ienu 1 ceTu.
Abuornueckue 610ku 3kocucreM. [louBsl u mibl B 3kocucremax. Kpyrosopor
BEIIECTB U [TOTOK PHEPIHH B IKOCUCTEME.

OcHOBHBIE ITOKa3aTeNu YKOCUCTEeMbI. bomacca u mpoayKius. DK0JIOrnIecKue
MAPaMUIbI YUCEN, OMOMACCHI U SHEPIHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. llepBudHbIe u
BTOPUYHBIE CYKIIECCUU U UX IPUUMHBI. AHTPOIIOr€HHbIE BO3IEHCTBUS Ha
cykueccuu. KnmumakcHoe cooOuiectso. buopasnooOpasue u noiaHora
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoansie 3KocuCcTEMbl. AHTPOIIOI€HHbIE 3KOCUCTEMBI. ATPOIKOCHUCTEMA.
Arpornenos. Paznuuust Mex1y aHTPOIOT €HHBIMU U MTPUPOTHBIMHU SKOCHUCTEMAMH.

VYpb6oskocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckas ¢uopa
u ¢ayna. CuHaHTponu3anus ropoackoi GpayHsl. buonorunueckoe u
X03HCTBEHHOE 3HAUE€HUE arpOdKOCUCTEM U YpOO3KocucTeM. 3aKOHOMEPHOCTH
(opMHUPOBaHUS OCHOBHBIX B3aMMOAECHCTBUI OPraHU3MOB B IKOCHCTEMAX.

[lepeHoc 3HEpruu 1 BEUIECTB MEXAY CMEXKHBIMHU 3KOCUCTEMaMU. Y CTOMUYUBOCTh
OpPraHU3MOB, MONYJISILIKI 1 3KOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U
AHTPONOrE€HHBIX BO3/IEHCTBHI

7.5

buocdepa — odmennanerapaas 000g04ka 3eMIIH, € CyIECTBYET UIIH
cyiecTBoBalia xu3Hb. Yuenue B.M. Beprajackoro o 6uochepe. O6mactu
o6uocdepsl u e€ coctas. JKuBoe BemecTBo 0uocdepsl U ero GyHKIUH.
3aKOHOMEpPHOCTHU cyliecTBoBaHus buochepsl. OcodeHHocTH Onocheps! Kak
riio0anbHOM SKocucTeMbl. JlMHaMHUecKoe paBHOBecue B buocgepe.
KpyroBopots! BemiecTB 1 OMOreoXuMu4IecKue HUKIbI (yrieposa, a3ora).
PutmuaHOCTS siBieHuii B 6nochepe. 3onanbHoCcTh Onochepsl. [lonstue o
o6nome. OCHOBHBIC OMOMBI CYIIU: TYH/pA, XBOHHBIE Jieca, CMEIIaHHbIC U
IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCThIHH, TPOITUYECKHUE JIeca,
BBICOKOTOpbsi. KilmMaT, pacTUTENbHBII U dKUBOTHBII MUpP OMOMOB CYIIH.




CtpykTypa U GyHKIUS )KUBBIX CHCTEM, OI[€HKa UX PECYPCHOI'0 MOTEHIIMANA
onochepHbIX PyHKIUN

DKOJIOrMuecKre KpU3KUChl U UX NMpUYUHBL. Bo3aelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHHe BO3YIIHOM cpeabl. OXpaHa BO3yXa. 3arpsa3HEHUE BOAHON CPEbI.
OxpaHa BOJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa IOYBEHHBIX PECYPCOB.
N3meHeHune kmmMara.

7.6 AHTpPONOreHHOE BO3EHCTBUE HA PACTUTENbHBIN U AKUBOTHBIN Mup. OXpaHa
PACTUTEIBHOIO U )KUBOTHOI'O MUpa. OCHOBHBIE IPUHIIMIIBI OXPAHbI IPUPOBL.
Kpacuble kHuru. Oco00 oxpaHsieMble IPUPOAHBIE TEPPUTOPUU

(OOIIT). borannveckue caapl U 30010ruyeckue mapku. OCHOBHBIC IIPUHIIUTIBI
YCTONYMBOI'O Pa3BUTHS UeJIOBEUECTBA U MPUPOABL. ParmonansHoOe
IPUPOIONONIB30BAHUE U COXPaHEHHE OMOIOrMYECKOro pa3HooOpa3us 3eMin

Coaep:xkaHue y4eOHOIo nmpeamMera

10-1 kjace

Tema 1. buoJiorusi Kak HayKa.
buosnorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUICCKUMH U IPYTHMH
€CTeCTBEHHBIMH HayKaMu, (puinocodueit, STHKON, SCTETUKON U TTpaBoM. Pornk Ouonoruu B

(hopMUPOBAHUU COBpEMEHHON HAay4YHOU KapTUHBI MUpa. CrcTeMa OMOTOTHYeCKIX HAYK.

MeTobl TO3HAHUS JKUBOM MPHPO/IBI (HAOIIOIEHHE, SKCIICPUMEHT, OITHUCaHN e, H3MEPEHHUE,
Kiaccu GUKaIys, MOJICIIMPOBAHUE, CTATUCTHYECKAs: 00paboTKa TaHHbBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuxk.
Tabmuis! U cxembl: «MeToabl TO3HAHUS JKUBOM MPUPOIBD».

JlabopaTopHble U NPaKTH4YeCKHe padoThI:

[Ipaktnueckas padora Ne 1. «Mcnonbp3oBaHue pa3Iu4yHbIX METOIOB IPU U3YUEHUU
OMOJIOrMYECKUX 0ObEKTOBY.

Tema 2. )KuBble cucTeMbl H MX OPTraHU3AIUs.

JXussie cuctembl (OHOCHCTEMBI) KaK IPEAMET U3ydeHus Ouosoruu. OTIHYNE KUBBIX CHCTEM
OT HEOPraHUYECKON PUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alui OMOCHCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIMA, OPraHU3MEHHBII, TONYJISIUOHHO-BUI0BOM,
9KOCHCTeMHBIH (OMOreoneHOTHYeCKni), OnochepHBbIi.




JdeMoHcTpanmm:

Tabmuip! U cxembl: «OCHOBHBIC PU3HAKU KU3HUY, « YPOBHH OpPraHU3allUuN KUBOK
MPUPOIBDY.

Ob6opynoBanue: monens moiekynsl JJHK.
Tema 3. XuMH4YeCKHUI COCTAB U CTPOEHHE KIETKH.

XUMHYECKHN COCTaB KJIETKU. XUMUYECKUE DJIEMEHTHI. MAaKPO3JIEMEHTBI, MUKPOJIEMEHTBI.
Boga 1 MuHepasbHbIE BEIIECTBA.

@yHKLINHU BOJIBI 1 MUHEPAJIbHBIX BELECTB B KiIeTKe. [loanepkanne ocMoTu4eckoro danaHca.

benxu. CocTaB u cTrpoeHune 6el1KoB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HesameHnmsie 1
3aMEHMMbIE AaMUHOKHUCIIOTHI. AMUHOKHCIOTHBIN COCTaB. Y POBHU CTPYKTYphl OEIIKOBOM
MOJIEKYJIbI (IepBUYHASI, BTOPHYHAS, TPETUYHAS U YETBEPTUYHASL CTPYKTYpa). XUMHUYECKUE
cBoiicTBa 6enkoB. buonornueckue QyHKIUM OEIKOB.

depMeHThI — Orosoruyeckre karaiau3aropsl. CTpoeHune GpepMeHTa: aKTUBHBIN LEHTP,
cyoctpaTtHas cnenuduuHocts. Kodepmentsl. Butamunsl. OTinunst GepMeHTOB OT
HEOPraHUYECKUX KaTaIu3aTOpPOB.

VYriaeBoabl: MOHOCaXapu/ bl (II0K03a, pud03a 1 Ae30KCHpru003a), Arucaxapu bl (caxaposa,
JIAKTO03a) U moJmcaxapuabl (Kpaxmas, TIHKOI'eH, 1[eJI0J103a). buonorunueckue GpyHKIun
YTJIEBOJIOB.

Jlunuael: Tpuraunepuasl, Gochomumuabl, crepouasl. [ uapoduibHO-THAPOPOOHBIE
cBolicTBa. buonornueckue GyHKIUU TUnuA0B. CpaBHEHUE YTII€BOJOB, OCIKOB U JIMITH]IOB
KaK HCTOYHUKOB YHEPTHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykneorn sl — MOHOMEpBI HYKJIEHHOBBIX KHCIIOT.
Crpoenne u pyaxmmuu JTHK. Crpoenue u ¢pynkunun PHK. Bunst PHK. AT®: crpoenue n

(GyHKIIUN.

[MuTtonorus — Hayka o kieTke. Kierounas reopus — npumep B3auMOJASHCTBUS Uil U (PaKTOB
B HAYYHOM ITO3HAHUHU. METOABI U3yUEHUs KIETKU.

Knerka kak 1ienocrnas xupas cucteMa. O01ue npu3HaKky KJIETOK: 3aMKHYTasi Hapy)KHas
MeMmOpaHa, mosekynsl JIHK kak renerudeckuii anmapar, CucTeMa CUHTe3a Oelka.

Turmel KI€TOK: 3yKapuoTHUecKas U npokapruotuyeckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHYECKOM KileTkH. Kiierounas crenka 6aktepuii. CTpoeHHE 3yKapuOTUUECKOM
Kki1eTku. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM M TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHASI CTEHKA, TTIMKOKATMKC, UX (DYHKIIHH.
[Tna3maTuueckass MeMOpaHa, ee cBoiicTBa U (QyHKuH. [[uTommazMa u ee opraHouIbI.
OnnomeMOpanHbie opraHou bl KieTku: DI1C, anmapat ['oibmkH, TU30COMBI.
[ToryaBTOHOMHBIE OPTaHOU B KIETKU: MUTOXOHIPHH, TUIacTU LI, [IporcxoxaeHne
MUTOXOHAPUNA ¥ TIacTU. Buasl mnactua. HememOpaHHbIe OpraHOUABI KJIETKH: pUOOCOMBI,



KJIETOYHBIN HEHTpP, HEHTPUOIHU, PECHUYKH, )KT'YTUKU. DYHKIUUA OPraHOUJIOB KIIETKHU.
Bxrouenus.

Snpo — perynstopHbli 11eHTp KieTku. CTpoeHue siipa: syiepHas 000J04Ka, KapuoIjiazma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.
JdemoHcTpanum:

[TopTpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. neitnen, P. Bupxos, /[xx. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juarpammsl: «PacnpeneneHne XMMU4ECKUX JIEMEHTOB B HEXKUBOU IIPUPOLEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmuubl u cxemsl: «lleprognueckas TabauIa XUMUYECKUX 2JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIbI», «buocunTes 6enka», «CtpoeHne Mosekybl 6enka», «CtpoeHue
¢depmenTar, «Hykneunossie kucinotsl. JIHK», «Ctpoenne monexynst AT®», «Ctpoenue
9YKapUOTHUYECKOM KIETKH», «CTpPOEHHUE KUBOTHOHN KIETKN», « CTPOCHHE paCTUTEIbHOU
KIETKN», «CTpOEHHE TPOKAPUOTUUECKOHN KIETKN», «CTpOEHHE Apa KIETKN», « YTIIEBOIBIY,
«JIunmuae.

OO06opynoBaHKE: CBETOBOM MUKPOCKOIT, 000pYAOBaHKE JIJIsl TPOBEICHHS HAOJIIOICHUIH,
HW3MEPCHHH, SKCIIEPUMEHTOB, MUKPOITPEIapaThl PACTUTEIbHBIX, JKHBOTHBIX M OaKTEPHUAIbHBIX
KJIETOK.

JlabopaTopHble M NpaKTHYeCKUe padoThI:

JIabopatopHast pabota Ne 1. «/3ydeHne KaTaIuTHYECKOW aKTUBHOCTH epMEHTOB (Ha
MIpUMEPE aMHJIa3bl UJIH KaTajlasbl)».

JIaGopartopHast pabota Ne 2. «/3ydeHne CTpOoeHUs KIETOK PACTEHUH, )KUBOTHBIX U OaKTepHii
IOl MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OIMCaHUE».

Tema 4. JKusHeaesaTeJIbHOCTH KJIETKH.

OOMeH BelecTB, WM MeTa00IM3M. ACCUMUIISIINS (TUIACTUYECKUI OOMEH) U JMCCUMUIISIIHS
(sHepreruyveckuii 0OMeH) — IBE CTOPOHBI €AMHOrO Mpolecca MeTadonu3ma. Posb 3aKoHOB
COXpaHEHHS BEIIECTB U YHEPTHH B TOHUMAHUHU METa00IM3Ma.

Tunbl oOMeHa BenecTB: aBTOTpo(HBINA U reTepoTpodHbIii. Poias pepmeHTOB B 00MEHE
BEIIIECTB U MPEBPAIICHUH SHEPIHU B KIICTKE.

®dortocunTe3. CBeToBas u TeMHOBas (a3bl porocuHTe3a. Peakuun GporocuHTe3a.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUeHUE (OTOCHHTE3A JIJIS KU3HH Ha 3emie. BiausHue
YCIIOBUI cpeibl Ha JOTOCHHTE3 U CITOCOOBI MOBBIIIEHHSI €0 MPOTYKTHBHOCTH y KYJIbTYPHBIX
pacTeHuil.



XemocuHTe3. XeMOCUHTE3UpYoIIe OakTepun. 3HaueHUe XEMOCUHTE3a JUIsl )KU3HH Ha
3emure.

DHepreTuyeckuii oOMeH B KiieTke. Paciiernienue BemecTs, BbIEICHUE U aKKYMYJIMPOBaHUE
SHEPTUU B KJIETKE. DTaIlbl SJHEPreTHYecKoro oomena. ['mukonms. bpoxkenue u ero BUIBL.
Kucnopoanoe okuciaenue, uiam kietoyHoe Japixanue. OkucautensHoe GochopuinpoBaHue.
D} PeKTUBHOCTD SHEPTETHUECKOr0 0OMEHa.

Peakniuu matpuuHoro cunresa. I'enernueckas nnpopmanus u JIHK. Peanuzanus
reHeTndyeckoil nHpopmanuu B kieTke. [ 'eHeTnueckuii ko u ero cBoiictBa. TpaHCKpunus —
MaTpuuHblii cuHTe3 PHK. Tpancisiuus — 6uocunTe3 Oenka. DTansl TPaHCISLUH.
KonupoBanue amuHOKUCIOT. Postk pubocoM B OuocuHTe3€e Oenka.

HexneTtounsie ¢popMbl sxu3HH — BUPYCHI. MicTopust oTkpeiThs Bupycos (J[.1. MiBaHOBCKHiA).
Oco0eHHOCTH CTPOEHMS U )KU3HEHHOI0 IIUKJIa BUpycoB. bakrepuodaru. bone3nu pacreHui,
’KMBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynoznepuuura yenoseka (BUY)
— Bo30yautens CIIMla. O6patHas TpaHcKkpunus, peseprasa u uHrerpasa. [Ipodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUM.

JdemoncTpanum:
[Moptpetsi: H.K. Konbros, .M. UBanoBckuii, K.A. Tumupszes.

Tabmuup! u cxembl: «Tunsl tutTanussy, «Metadomu3zmy», « MUTOXOHIPHS», « DHEPT eTHUECKUN
ooMeny, «Xioporact, «Porocunresdy, «Ctpoerne JHK», «CtpoeHue u
¢dbyHKIIMOHUpOBaHKE TeHay, «CuHTe3 Oenkay, «I eHeTnueckuii Koy, «Bupycs»,
«bakrepuodarm», «Ctpoenue u xxu3HeHHbIN ukn Bupyca CIIM/a, 6aktepruodaray,
«Pemmukamus JJHK.

Ob6opynoBanue: moaenu-anmumkanuu «Y npoenne J{HK u Tpanckpunmusy», «bruocunres
6enka», «CTpoeHne KIeTku», Monelnb cTpykTypsl JHK.

Tema 5. PazmHokeHHne U HHIAUBUAYAJIBbHOC PA3BUTHEC OPTraHU3MOB.

Knerounslii UK, WM )KU3HEHHbIN MK KieTku. MHTepdasa u muto3. [Iponeccs!,
npoTekarone B uuTepdasze. Pennukanus — peakuus matpuunoro cunreza JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HA0Op — KaprOTHUIIL. JIUTIIOUTHBIN M TallJIONIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuasl. [{luTomornyeckre OCHOBBI Pa3MHOKEHUS M HHIUBU Ty AIbHOTO
pa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaguu muto3a. [Iporeccsl, mpoucxoasuiye Ha pa3HbIX CTaAUSIX
MHUTO3a. BHOJIOrn4ecKnuii CMBICII MUTO34.

[Iporpammupyemast ru0esb KIETKH — aronTo3.
DopMbI pa3MHOXKEHUSI OPraHU3MOB: O€Crooe U mojoBoe. Bubl 6ecrnonoro pasMHoKeHHS:
JiefieHr e HaJIBOe, TOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKE, BEr€TaTUBHOE

Pa3MHOXCHHUC. I/ICKYCCTBeHHOG KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUCHHUC OJId CCJICKIIHNU.

ITonoBoe Pa3MHOKCHHE, €ro OTINYUA OT Oecrooro.



Meiro3. Cranuu Meriosa. [Iponeccsl, npoucxoasiuue Ha cragusax menosa. [loBegenue
XxpomocoM B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3Ha4€HHE MeH03a.

l'ameTorenes — mporiecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10I0BBIE JKeIe3bI:
CEeMEHHUKH U sinuHuKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo30ul,
SIUTIEKJIeTKA) — CIiepMaToreHe3 u oBorenes. OCOOEHHOCTH CTPOCHUS SHIIEKIIETOK U
cnepmaTozou1oB. OmnogorBopenue. [laprenorenes.

WNunuBunyansHoe pa3BuTre (OHTOreHE3). DMOpHOHATBHOE pa3BUTHE (3MOpUOreHe3). DTarbl
IMOPUOHAILHOTO Pa3BUTHS Y MTO3BOHOYHBIX )KUBOTHBIX: APOOJICHHE, raCTPYJIAIIHS,
opranorenes. [loctamOpuoHagbHOe pa3BuTHe. THITBI TOCTIMOPUOHAIBHOTO PA3BUTHS:
npsimoe, Henpsimoe (JIMYMHOYHOE). BisiHue cpelipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CrIocoOHbBIE BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

PocT n pasButne pacteHnii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOECHUE CEMEHH, CTaluu
pa3BUTHSL.

JeMoHCcTpanuu:

Tabmuis! u cxembl: «POpMBbI Pa3MHOXKEHUS OPraHU3MOBY, «JIBOWHOE OIJIOI0TBOPEHUE Y
LIBETKOBBIX PAaCTEHUI», «BereraTuBHOE Pa3MHOXKEHUE PACTEHUI», «JleJIeHne KIIETKH
6axrepuit», «CTpoeHue MOJIOBBIX KIETOK», « CTpoeHHe XpOMOCOMBD», «KIeTOUHBIN LUKI»,
«Penmmukanus JJHK», «Mutosy, «Meios», «IIpsamoe u HenpsMoe pa3BuTue», «l'ameroreHes
y MIIEKONIUTAIOIIUX U YeI0BeKa», «OCHOBHBIE CTaIUA OHTOI'€HE3AY.

O6opynoBaHue: MUKPOCKOIT, MUKpoIipenapatsl «CriepMaTo30MIbl MIEKOMUTAIOIIET0Y,
«Sliinexknerka MiekonuTaromero», «Kapuoknaes B KIIeTKax KOpenika Jiyka, MarHUTHast
MoJenb-antukainus «/lenenue kinetkn», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble 1 NpakTHYeCKHue PadoThI:

JlabopatopHas pabora Ne 3. «HaOmonerre MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JyKa Ha
TOTOBBIX MHKpOIIpernapaTaxy.

Jlabopatopnas pabora Ne 4. «/3ydeHne cTpoeHus MOJTOBBIX KIETOK Ha TOTOBBIX
MUKpOIpernapaTax.

Tema 6. HacjieACTBEHHOCTb M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3anaun reHetuku. Mcropus pazsutus reHeTuku. Poab nuronoruu u
SMOPHOJIOTUH B CTAHOBJICHUHU T€HETHKH. BKilaa poccuiickuX 1 3apyO0eKHBIX YUCHBIX B
pa3BHUTHE TCHETUKU. METO/IbI TeHETUKHU (THOPUI0IOrHUECKHA, [N TOT CHETUY ECKUH,
MOJIEKYJIIPHO-TeHETHYeCKHi1). OCHOBHBIC FeHETUUECKHE TOHATHS. | eHeTndeckas
CHUMBOJIMKA, MCIIOJIb3yeMasi B CXeMax CKPEUIMBAaHUMN.

3aKOHOMEpPHOCTH HACJIEI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE ['. MeHieneM.
MonorubpuHoe ckpenmBatie. 3aKOH eJUH000pa3Hsi THOPUI0B MEPBOrO MOKOJIECHUS.
[IpaBuio foMuHUPOBaHUSA. 3aKOH PACIICIVIEHUS TPU3HAKOB. [ MIIOTE3a YNCTOTHI TaMeT.
[TosnHOE ¥ HENOJIHOE JOMUHHUPOBAHHUE.



JurnbpuaHoe ckpemmBaHue. 3aKOH HE3aBUCUMOI'0 HACIIEA0BaHUS TPU3HAKOB.
[{utoreneTnueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHATM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp3oBaHue aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONPEIeJICHHs T€HOTUIIA 0COOU.

CuenienHoe HaclienoBaHue npusHakos. Pabora T. Moprana no crenjieHHomy
HacleI0BaHUIO reHoB. HapylieHue clienseHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAasl TEOPHsI HACTEACTBEHHOCTH. | €eHeTHYeCKue KapThl.

I'enernka nosna. XpoMOCOMHOE OINpEAEICHUE 110a. AyTOCOMBI U MOJOBBIE XPOMOCOMBL.
I'oMorameTHsle 1 reTeporameTHsle Oprauu3Mel. HaciaenoBanue Npu3HaKkoB, CLHENIECHHBIX C
IOJIOM.

N3meHunBOCTS. BUabl N3MEHYMBOCTH . HEHACIIEICTBEHHAs U HAClIeACTBEHHas. Poiib cpensl B
HEHAaCJIeZICTBEHHON U3MEHYMBOCTU. XapaKTepuCTUKa MOJU(UKALMOHHON U3MEHYUBOCTH.
BapuannonHslii psan u BapuannoHHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE
Y KauecTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOoIupHKAIIMOHHON
U3MEHYHMBOCTH.

HacnencrBennasi, niay reHoTUNUYecKas, U3MeHYMBOCTh. KoMOMHAaTUBHAS U3MEHYUBOCTb.
Meiio3 1 110J10BOI ITpoLiecC — OCHOBA KOMOMHATHBHON M3MEHYUBOCTU. MyTannoHHast
n3MeHunBOCTh. Kitaccudukanus MyTaiuii: reHHble, XpOMOCOMHBIE, FTeHOMHBIE. HYacToTa u
IPUYMHBI MyTaluii. MyTarenssie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HaciencrsenHoi nsmenunsoctu H.M. Basuiiosa.

BHGHI[GpHaH HaCJICACTBCHHOCTb U U3MCHYHUBOCTD.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI T€HETUKHU YETIOBEKA!
reHeaIornIecKuil, OJIM3HEIOBBIN, IUTOTCHETHY €CKUH, OMOXUMUYECKHI, MOJIEKYJISIPHO-
reHetnueckuii. CoBpeMEHHOE OIpe/leNIeHHe TeHOTUIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FeHOTUNIMPOBaHUE, B TOM unciie ¢ momoinpto [11P-anann3a. HacnenctBennsie 3a00eBanus
YeJioBeKa: TeHHbIe 00JIe3HH, 00JIE3HU C HACJIEICTBEHHOU MPEAPaCON0KEHHOCTHIO,
XpoMocoMHbIe 0oJie3HH. COMaTHYECKUE U TeHepaTUBHbIE MyTalluu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTHKHU, TPOPHIAKTHKA U JICUCHUS
reHeTHYeCKUX Oosie3Hel. MeanuKo-TeHeTHYeCKOe KOHCYIbTUPOBaHHUE. 3HAUCHUE
MEIMITMHCKON TeHETHKHU B MMPEAOTBPAIICHUH U JICUCHUH I'eHEeTUYECKUX 3a00s1eBaHUI
YeJIOBEKa.

JeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C.C. YUersepukos, H.B. Tumodeesn-
Pecosckuii, H.U. BaBunos.

Tabmuub! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOT €HETUYECKasi OCHOBAY,
«3aKOH pacuIeIIEHUs U €ro HUTOr€HETUYECKass OCHOBAY, «3aKOH YUCTOTBI FaMeT»,
«Iurnbpunnoe ckpenmBanuey, «L{lutonorunyeckue OCHOBBI TUTUOPHUIIHOTO CKPEITUBAHMS,
«Melio3», «B3anMoielicTBUE aJiJIeIbHBIX T€HOBY, «[ eHeTHYeCcKre KapThl pACTEHUM,
JKUBOTHBIX U 4eoBekay, «['eneTrka momiay, «3aKOHOMEPHOCTH HACIEIOBaHUSs, CIIECTIIICHHOTO
¢ mojom», «kKapuoTunsl 4enoBeKa U JKUBOTHBIX», «BUJIbI UI3MEHYUBOCTH,



«MonudukanronHas U3MeHYUBOCThY, «HacnenoBanue pesyc-gpaxropay, «I eHeTrka rpymn
KpoBn», « MyTanmoHHast U3MEHYUBOCTB.

O6opynoBanue: MoJenr-aniumKanuu «MoHoruopuHoe cKkpenmBanuey, « HemomHoe
JOMHHHUPOBaHHEY, «Iurudpumnoe ckpenmBanmney, «llepekpect XpoMocom», MUKPOCKOIT U
MuKpornpenapat «J{po3oduna» (Hopma, MmyTaruu GOPMbI KPBLILEB M OKPACKH Tela),
repoapuit «I'opoX MOCEBHOIN.

JlabopaTopHble M NpaKTHYeCKUe padoThl:

JlaGopaTtopHas padora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpELMBaHUA y Ip030(UiIbl Ha TOTOBBIX MUKpOIpEnapaTax».

JIaGoparopHast pabota Ne 6. «/3ydeHne MOIu(PUKAIIMOHHON H3MEHYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOIO PsAJla U BApUALIMOHHOW KPUBOM».

JlabopaTopHas pabora Ne 7. « AHanu3 MyTanuid y 1po30¢uiIbl Ha TOTOBBIX
MHKpOIIpernapaTax.

[TpakTuueckas pabota Ne 2. «CocraBineHune 1 aHajau3 POAOCIOBHBIX YEIOBEKaY.
Tema 7. Cesnekunst opranu3mMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenek1ust Kak Hayka U Ipolecc. 3apoxkaeHre CeJICKIIUU U JoMecTukaiusa. Yuenue H..
BaBuioBa o 1ieHTpax NpoUCXOXKICHHUS 1 MHOTr000pa3us KyJIbTYPHBIX pacTeHui. LIeHTpbI
MPOUCXOKICHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IBI CeNleKIInU. MaccOoBBIi U HHANBUAYATBHBIA OTOOPHI B CETIEKITUN
pacTeHul u )KUBOTHBIX. OIleHKa SKCTepbepa. bIM3KOPOACTBEHHOE CKPEIIUBAHHE —
uHOpuauHT. Yncrtas muHus. CKpelyuBaHue YUCTHIX JIMHUM. [ eTepo3nc, i rudpuHas cuia.
HeponctBennoe ckpemuBanue — ayTopuauHr. OTnaneHHas ruOpuInu3aius U €€ yCIeXu.
HckyccTBeHHBIN MyTareHe3 U moy4eHUe MOJUILIONI0B. [JOCTHKEHHSI CENeKITUN PaCTeHHUI,
KUBOTHBIX 1 MHKPOOPTaHH3MOB.

buorexHosorus Kak orpacis Npou3BoACTBa. ['eHHast nHKeHepus. DTambl CO31aHus
pexomOunanTHOl JIHK 1 Tpancrennsix opranuszmos. Knetounas unxenepus. Kierounsie
KyJBTypbl. MUKpPOKJIOHaJIBHOE Pa3MHOXKEHHUE pacTeHuid. KiloHnposanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTNYECKUE U ITUYECKUE
npo6siembl. 'MO — renernuecku MOAU(PUIIMPOBAHHBIE OpPraHU3MBI.

JemoHcTpanuu:
IToptpetsi: H.U. BaBuinos, M1.B. Muuypus, I'.JI. Kapneuenko, M.®. MBaHnos.

Tabmumub! 1 cxembl: kKapTa «LIeHTpBI TPOUCXOXKIEHUSI 1 MHOT000pa3us KyJIbTYPHBIX
pactenuit», «[lopoasl TOMaIIHUX )KUBOTHBIX», «COpTa KyJIbTYPHBIX PACTEHHI»,
«OtnanenHas rudbpuausamnusy, «PadoTs! akagemuka M.®D. BanoBay, «[lomummonaus»,
«O0BEKTHI OMOTEeXHOJOTHNY, «KIIeTouHbIe KyIbTyphl U KIIOHUpPOBaHHEY, «KoHCTpyrpoBaHue
U TIEPEHOC TEHOB, XPOMOCOM).



O6opynoBanue: MyJISDKU TIJI0JIOB U KOPHETJIOAOB AUKUX (POPM U KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX031iCTBEHHBIE PACTCHUSD .

JlabGopaTopHble U NPaKTHYeCKHe padoThI:

Dkckypeust « OCHOBHBIC METOIBI M JIOCTHXKCHUS CEJICKIIMKA PACTEHUI U )KUBOTHBIX (Ha
CENEeKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO (hepMY, COPTOUCTTBITATENbHBIN YIaCTOK, B TEINIMIHOE
XO035HUCTBO, JJAOOPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO [EHTPA)».

11-1 kiaace

Tema 1. DBoOJIONMOHHAA OUOJIOTHS.

HpeﬂHOCBIJ'IKI/I BO3HHKHOBEHHMS 3B OIIOIM OHHOM TCOPUU. 9BOJ’IIOHI/IOHH8.H TCOpUs U €€ MECTO
B Onosioruu. Bimsnue ABOJIIOIIMOHH OM TCOPUU HA PA3BUTUC OMOJIOTHH U APYrux HAayK.

CunerenbcTBa 3BOMOLKU. [[aeoHTOIOrHUeCcKHe: TOCIeI0BATEIbHOCTD MOSBICHUS BUIOB B
NaJICOHTONIOTMUECKO JIeTonuCcH, iepexoaHbie popMbl. buoreorpadudeckue: cXoICTBO U
paznuuue dayH u (HIop MAaTEPHUKOB U OCTPOBOB.

DOMOpHONIOrHYeCcKre: CXOACTBA U Pa3Inyusi SMOPHUOHOB Pa3HbIX BUOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, pYIUMEHTAPHbIE OPTaHbl,
aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUYECKHE. CXOICTBO MEXaHU3MOB HACJIECTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH y BCEX OpPraHU3MOB.

OpomouuonHas Teopust U. Jlapsuna. [Ipeanocsliku BOSHUKHOBEHUS JapBUHU3MA.
JIBIDKYIIIME CHITBI DBOJTIOLIMH BUAOB 10 JlapBrHY (M30BITOYHOE pa3MHOKEHUE ITPH
OrPaHUYEHHOCTH PECYpPCOB, HEONPEAEIEHHAs N3MEHUYMBOCTh, O0phOa 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIIH 0TOOD).

Cunternueckas Teopus sBomrormu (CTD) u ee OCHOBHBIE MTOTOKCHUSI.
MukposBomonus. [Tonynsnus kak eIMHNALIA BUAA U SBOIIOLUU.

JBmwxymue cuiibl (pakTopsl) IBOTIOLUHN BUIOB B IPUPOAE. MyTallMOHHBIH MTPOLIECC U
KOMOMHATUBHAs U3MEHYUBOCTD. [lonmymsironHbIe BOIHBI U Jipeiid renos. M3onauus u
MUTpaLUsL.

EctecTtBeHHBIN 0TOOP — HanpaBsAoLMi GakTop 3Boaonuu. opMbl €CTECTBEHHOT0 0TOOpA.

[Tprcoco6IeHHOCTh OPraHU3MOB KaK Pe3ysibTaT 3BOJIIOIKH. [IpuMepsl pucIIoco0IeHui y
Opranu3MoB. ApoMop(hO3bl U UANOAATITAIIAH.

Bun u Bunoo6pazoBanue. Kputepuu Buna. OcHoBHBIE (hOpMBI BUI000pa30BAHUS:
reorpauyeckoe, SKOJIOrHIECKOe.

Makpoaoimorus. @opMbI SBOIOIUH: (UIIETHUYCCKas, JUBEPTCHTHAS, KOHBEPIeHTHAS,
napajuienbHas. HeoOpaTuMocTh ABOJIOINH.



[IponcxoxeHne OT HecneNnaaIu3upOBaHHbIX IpeakoB. [Iporpeccupyromnas cnenuann3anus.
AnanTuBHas paguanus.

JdeMoHcTpanmm:

[Hoptpetst: K. JIunneit, XK.b. Jlamapk, Y. dapsun, B.O. Kosanesckuii, K.M. bap, 3.
I'ekkens, ®. Mronnep, A.H. CeBepios.

Tabmuip! u cxembl: «Pa3BUTHE OpraHUYECKOT0 MUpa Ha 3eMiiey, «3apOIbIIIH MTO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy», «PopMbl 00prOBI 32 cymecTBoBanue», «EcTecTBeHHBII
oroop», «MHOrooOpasue CopToB pacreHuin», « MHOroodpaszrue mopo1 KUBOTHBIXY,
«[Homynsimumny, «MyTanimoHHast K3MEHYHBOCTEY, « ApoMopdo3bly, «Mauoananranumy,
«OO0mmas gerenepanusy, «JIBrwkyime cuibl dBoTIOIIMNY, «KapTa-cxema mapmipyra
nyremectBus Y. Jlapsunay, «bopb0a 3a cymectBoBanuey, «l[IprucrnocodieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bim000pa3zoBaHme», « IKOJIOTHUECKOE BHI000pa30OBAHUEY .

O60pyI[0BaHI/Ie: KOJUICKI U HACCKOMBIX C pa3JIMYHbIMU TUIIAMH OKPACKH, H360p I1JI0A0B U
CEMAH, KOJIJICKI A «HpI/IMepH 3allIMTHBIX HpHCHOCO6J’ICHHI>i Y X KUBOTHBIX», MOJICJIb
«OcHOBHEIE HanpaBJICHUS 3BOJIIOLOUND, 0o0beMHas MOACIIb «C’I’pOCHI/Ie T'OJIOBHOI'O MO3ra
IIO3BOHOYHBIX».

Buoreorpaduueckas kapta Mupa, Koyuiekius «DopMbl COXPaHHOCTH UCKOMAEMbIX
’KUBOTHBIX U PaCTCHUI», MOJeNb-annKamus «[lepekpecT XpoOMOCOM», BIIaXKHBIC
npenapatsl «Pa3BuTie HaCeKOMOroy», «Pa3BuTHe JATYIIKH», MEKpoIpenapat «Jpo3oduiar
(nopma, MyTaru (OPMBI KPBUIBEB M OKPACKH TEJIa).

JlabopaTopHble U NPpaKTHYeCKHe padoThI:
JlaGopaTtopHas pa6ota Ne 1. «CpaBHeHHE BUAOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIO».

JIaGopartopnast pabota Ne 2. «Onrcanue mprucrocodIeHHOCTH OpraHu3Ma | ee
OTHOCHUTEIIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble MpeCTaBICHUS O 3apPOKIECHUH XKU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
YKU3HM Ha 3emiie. aOMOoreHe3 U MaHCcIepMus. XMMHUUYECKast IBOIOIUS. AOMOTEHHBIN CHHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEH TAIIbHOE IMOITBEPKICHUE
XUMHUYECKOH 3BOIonun. HauanpHbIe Tallsl OMOoI0rndeckon dsoironuu. I mnoresa PHK-
mupa. DopmupoBaHrue MEMOPAHHBIX CTPYKTYP M BO3ZHUKHOBEHHE MPOTOKIETKU. [IepBbie
KJIETKU U UX 3BOJIOLMSA. DOpMUPOBAaHKWE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie o 3pam u nepuoaam. Katapxeit. Apxeiickas 1 mpoTepo30icKas
apsl. [laneo3oiickas spa u ee nepuojibl: KeMOPUNCKUIN, OpAOBUKCKUI, CUITypUNHCKUH,
JICBOHCKUI, KAMEHHOYT OJIbHbIH, IEPMCKHUM.

Me3o30licKas 5pa U €€ MepUobl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3olickast 3pa 1 ee Iepruo/ibl: MajJeOor€HOBbIM, HEOTEHOBBIM, aHTPOIOT€HOBBIN.



XapakTepuCTUKa KJIMMaTa U Fe0JIOrHYeCKUX IpoueccoB. OCHOBHBIE 3TaIlbl SBOIIOLUN
PacTUTEIBHOIO U )KUBOTHOT 0 MUpa. ApoMop(o3bl y pacTeHUil 1 KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHn4eckoro Mupa Kak oTpakeHue 3Boolu. OCHOBHbIE CHCTEMAaTUUECKUE
TPYNIBI OPraHU3MOB.

DBOJIOLHUS YeToBeKa. AHTPOIONOrUsl Kak Hayka. PazButue npeacraBieHuit o
MPOUCXOXKIECHUH YeaoBeKa. MeTo/ibl M3ydeHus: antponoreHe3a. CxoAcTBa U pa3andus
YyenoBeKa M )KMBOTHBIX. CHCTEMAaTHYECKOE TTOJIOKEHHUE YEIOBEKa.

JBmwxymue cuisl (pakTopsr) aHTpororeHesa. HacnencrBeHHast ©3MEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, U3TOTOBJICHUE OPYIUN TPyAa,
MBIIUIEHUE, PEUb.

OcCHOBHBIE CTaJIUU U BETBU BOJIIOIIMH YEJIOBEKA: aBCTPAJIONUTEKH, UelIoBEeK yMebIi,
Yenosek npsMoxosaimmil, YenoBek HeaHaepTalbCKui, HenoBek pazyMusiii. Haxonku
HCKOMAeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHUs, 00JIACTh pacpocTpaHeHus, 00beM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYAMS.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACKI: €BpOIconHas (eBpa3uiickas), Herpo-
aBCTpajouHas (9KBaTOpHabHAas), MOHTIOJIOMIHAs (a3MaTCKO-aMeprUKaHcKas). UepThsl
MPUCITOCOOIEHHOCTH IPEACTABUTEIICH YETOBEUECKHX PAC K YCIOBUAM CYIICCTBOBAHUS.
EnuncTBO YenoBeyeckux pac. Kputrka pacusma.

JdemMoHcTpanuu:
[Toptpetsr: ®@. Penn, JI. [Tacrep, A.W. Onapun, C. Mumep, I'. YOpu, Y. lapBun.

Tabmuubl u cxembl: «Bo3HnkHoBeHHEe COTHEUHOM cucTeMbl», «Pa3BuTHE OpraHN4ecKoro
Mupay, «PacturenbHas kieTka», «KuBotHas kietkay, «lIpokapuoTnyeckas KieTkay,
«CoBpeMeHHas CUCTeMa OpraHu4YecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YepPT CTPOCHUS
YeJIOBeKa M YeJIOBEKOOOpa3HBIX 00€3bsH», «OCHOBHBIC MECTa MAJICOHTOJIOT MYECKUX HAXO0JJ0K
MPEIKOB COBPEMEHHOI0 UelioBeKay, «JlpeBHelmue moamny, «Jpesaue moan», «llepBeie
COBPEMEHHBIE JIIOAN», «HenoBeuecKre pacoh».

Oo6opynoBanue: myspku «IIporcxoxaenne yeaoBeka» (OFOCTBI aBCTPAIOMUTEKa,
UTEKAHTPOIIa, HEaHIePTaJIbIla, KPOMaHBOHIIA), CIICTIKUA WM U300 PaXKEHUST KAMEHHBIX
Opynuii mepBoOBITHOrO YesioBeka (KaMHU-4OIIephl, pyOuiia, ckpebiia), Fe0XpOHOIOrHYeCcKast
Tabauia, Kojuiekuus « PopmMbl COXPAHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTEHUII».

JlaGopaTopHble U NPpaKTH4YeCKHe padoThI:

[Tpaktuueckas padota Ne 1. «M3yueHue nckomnaeMbix OCTATKOB PACTCHHUI W )KUBOTHBIX B
KOJLITEKITUSX .

DKCKypcust «DBOJIOIHS OPraHWYEeCKOro Mupa Ha 3emiie» (B eCTECTBEHHO-HAYYHBIH WITH
KpaeBeIYeCKUil My3eil).

Tema 3. OpraHnu3mMbl 1 OKpPY:KaIas cpeaa.



DKOJIOTUs KaK HayKa. 3aJjaud U pa3Jielibl IKOJOTUH. MeToIbl SKOJIOrMYECKUX UCCIEA0BAHUMN.
DKOJIOrn4ecK0e MUPOBO33PEHNE COBPEMEHHOIO YEIOBEKA.

Cpenpl obUTaHUs OPraHU3MOB: BOJIHAs, HA3EMHO-BO3IyIlIHAS, [IOYBEHHAS,
BHYTPHOPraHU3MEHHAs.

Okonornueckue akropsl. Knaccudukanus sxonorunueckux (GakTopoB: aOMOTHIECKUE,
OMOTHYECKHE U aHTPOIOreHHbIe. J{eficTBHEe IKOJIOTHYeCKIX (PaKTOPOB HA OPTaHU3MEI.

Abuorndeckne QakTopsl: CBET, TEMIIEPATYpa, BIAXHOCTh. DOTONEPHOIU3M.
[TpucrmocoGeHust OpraHU3MoOB K JeHCTBHIO0 aOMOTHYECKHX (hakTOpoB. bruonornueckne
PUTMBI.

buotnueckue daxkTopsl. Buabl OMoTHUECKUX B3aUMOAECHCTBUN: KOHKYPEHIIM S, XUIIIHUYECTBO,
cumOuno3 u ero gopmsl. Ilapasutusm, koonepanus, MyTyaan3M, KOMMEH CaIU3M
(kBapTHpPaHCTBO, HAXJIECOHMUYECTBO). AMEHCAIN3M, HeHTpain3M. 3HaYeHUEe OMOTUYECKIX
B3aMMOJICHCTBUH JIJIsl CYILIECTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKHUE XapaKTePUCTUKU MOy, OCHOBHBIE ITOKA3aTEIH MOMYJIALUN
YUCJIEHHOCTB, IIJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUrpanus. JnHamuka
YUCJIEHHOCTH HOMYJISIIUY U €€ PEryJIsiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGoabat, K.®. Pynbe, O. I'ekkerb.

Tabmuis! u cxemsl: kapta «I[Ipupoansie 30861 3eMiny, «Cpeasl 00UTaHUS OPraHU3MOB),
«Doronepuoauszmy», «llomynsanuny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOIMYJISILIUU
uHpy30pun-Tyhenbkn», «Ilumespie memm.

JlaGopaTopHble 1 NpaKkTHYeCKUe PadoThI:

JIabopaTtopHas padora Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTSHHI U3 Pa3HBIX MECT
OOUTaHUD.

JlaGopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEyCay.
ITpaktuueckas padora Ne 2. «IToncuer mIOTHOCTH MOMYJISALMNA Pa3HbIX BUAOB PACTCHUI.
Tema 4. CoobuiecTBa 1 IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBo opranu3MoB — 6uoreHo3. CTpyKTypbl OMOII€HO03a: BUOBAsI, IPOCTPAHCTBEHHA,
tpoduueckas (muineBas). Buasi-nomuaanTel. CBs31 B OMOIICHO3E.

Dkosoruyeckue cucremsl (9kocuctemsl). [TonsTHE 00 S9KOCKHCTEME M OUOTEOIICHO3E.
QDYHKIMOHAJIBHBIE KOMIIOHEHTHI 9KOCUCTEMBI: IIPOAYLIEHTBI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopot BeliecTs U MOTOK 3Hepruu B sxkocucteme. Tpoduueckue (MuieBbie) ypoBHU
skocucteMsl. [Tumessie enu u cetu. OCHOBHBIE MOKa3aTENN IKOCHCTEMBI. OroMacca,
MPOAYKIHS. DKOJOTUYECKUE MUPAaMUIbL: TPOAYKIIMH, YUCIEHHOCTH, Ouomacchel. CBoiicTBa
9KOCHCTEM: yCTONYMBOCTh, cCaMoperysnus, pazsutue. Cykieccus.



[IpupoaHsie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO HIIU
HIMPOKOJIMCTBEHHOI' O JIECA.

AHTpONOreHHbIe 3KOCUCTEMBI. ATrpO3KOCUCTEMBI. YpOoskocucTeMsl. buonornyeckoe u
XO035HCTBEHHOE 3HaYECHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak GpakTop ycToiunBocT 3kocucTeM. CoxpaHeHHe OMOJIOTHIECKOro
pa3HooOpa3us Ha 3emiie.

VYuenne B.U. Bepuazckoro o 6uocdepe. ['panuisl, cocraB u crpykrypa 6uochepst. XKusoe
BemecTBo U ero pyHkmuu. OcodeHHocty 6nocdeps! Kak r1o0abHON HKOCH CTEMBI.
JluHaMu4ecKkoe paBHOBECHE U 00paTHas CBsA3b B Onocdepe.

KpyroBopotsI BeliecTB U OMOre0XMMHUYESCKUE IUKIIBI 3J1eMeHTOB (yriiepo/a, a3ora).
3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoeuecTBo B Orocdepe 3emin. AHTpONOreHHbIe U3MeHeHus B Onocdepe. ['1odanpHbIC
9KOJIOTMY €CKUE MTPOOIIEMBI.

CocyuiectBoBaHu€e IpUPObI U yenoBeuecTBa. CoxpaHeHue OnopazHooOpa3us Kak OCHOBA
ycToitunBocT Ouocdepsl. OcCHOBA pallMOHAIBLHOTO YIIPABIECHUS IPUPOIHBIMU pecypcamMu U
WX UCHOJIb30BaHKE. JJOCTHKEHNsI OMOJIOTUU B OXpaHa MPUPOIHI.

JemMoHcTpanuu:
[Hoptpetsl: A. [Ix. Tencin, B.H. Cykaues, B.W. Bepranckuii.

Tabmuiet u cxemsl: «llumieBsie menm», «bruorenos: cocras u cTpykTypay, «lIpupogasie
coobmiectBay, «Llenu nutanus», «Kosoruueckas nupamunay, «buocdepa u yenosex»,
«9KocucTEMa IIMPOKOJIUCTBEHHOIO JIecay, «IKOCHCTEMa XBOMHOrO Jieca», «buolienos
BOjioeMay, «ArporeHo3», «IIpuMepHbIe aHTPOIOreHHbIE BO3ACHCTBHS Ha TPUPOLY»,
«BaxxHel e HCTOUHUKHY 3arpsi3HEHUS BO3yXa U IPyHTOBBIX BOJ», «[louBa — BaxkHeilmas
cocTaBistoIas onochepol», «PakTopsl Herpaganuu nousy, «IlapaukoBsril ahdexTy,
«®PaKkTopbl paAM0aKTUBHOI'O 3arpA3HeHUs Onocdepnl», «O01Ias cTpykTypa ouocheps»,
«Pacnpocrpanenne xxu3nu B 6uochepe», «O30H0BEIN 3KpaH Ouocheprr», «Kpyrosopor
yriaepona B buochepe», «KpyroBopor azora B mpupoae».

Ob6opynoBanue: Mmozenb-anmiukanus « Tunuuneie 6oL eH03b», repbapuil «PacTurensHble
cooOuecTBay, koiekunu «buonenosy», « Bpeaurenu BaxXxHEHIINX CEIbCKOX 035 CTBEHHBIX
KyJIbTYp», repOapuy U KOJUIEKLIIMU PACTEHUHN U )KUBOTHBIX, IPUHAAIEKALIME K Pa3HBIM
9KOJIOTUYECKUM TpymnaM onHoro Buaa, Kpacnas kaura Poccuiickoit @enepanuu,
n300paXKeHNsl OXpPaHsEMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

Temarnueckoe mIaHUPOBaAHME

10-1 kjace



KosmuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue
Ne a3/1€eJI0B U TeM (wpposrie)
w/m | PA3A Beero | KOHTPOABHEIE | TIDAKTHYECKHE | ofpazoBaTebHbie
HporpamMMel padoThI pPadoThI pecypebl
O0P: «buonorus,
1 |buonorus kak Hayka |2 0,5 10 xmmace». OO0
«IKnace»
2 JKuBbIe cUCTEMBI U UX 1 < >
OpraHU3aIHs
XUMHYECKUI COCTaB U
3 8 1 <.>
CTPOEHUE KJIETKH
4 JKusHeneareabHOCTh 6 < >
KJIETKH
Pasmuoxxenue u
5 | MHIUBHUAYaAJIBHOE 5 1 <.>
pa3BUTHE OPraHU3MOB
HacaencrteenHOCTE U
6 | UBMEHUYUBOCTH 8 15 <.>
OpraHu3MOB
Cenexuusa
7 | opranusmoB. OcHOBBI |3 <..>
OHMOTEXHOJIOTHHU
8 |IloBTOpenue 1 <..>
OBILEE KOJIMYECTBO
YACOB I10 34 0 4
[TPOTPAMME
11-1 kaace
KoaudyecTBO 4acoB JJIEKTPOHHbBIE
HaunmenoBanue
Ne a3/1eJ10B H TeM (wndpponre)
w/n | PA3A Beero | KOHTPObHbIE | TIDAKTHYCCKHUE | gGpazoBaTebHbIe
HporpaMMel padoThI padoTHhI pecypesl
B OO LOHHAS O0P: «buonorus, 11
1 H 9 1 kiace». 000
ouosorus
«IKnace»
Bosnukuosenue u
2 |pa3BuTHe ku3HU HAa |9 1,5 <..>
3emie
3 | OpraHusmsl u 5 1 <..>




OKpy’KaroIias cpena

Coo0mrecTBa 1

4 | 3KOIIOrHYEeCcKue 9
CHACTEMBI

5 |IloBTOpenue 2

OBHIEE KOJIMYECTBO

YACOB I10 34

[TPOIT'PAMME




