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MOSICHUTEJBHASA 3AIIKNCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEPKAHUS Yy4yeOHOTo TMpeaMeTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHWM JKUBOM TMPHUPOABI W 0OECIeYCHHUH
CYIIECTBOBAHMS UeJIOBEeUECKOTro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUSA U PA3BUTHSI 00yUaIONINXCs CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorusy, onpezaenser 00g3aTeNbHOE MPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacnpenesneHue Mo pasjieiaM M TeMaM, PEKOMEHIYEMYIO IMOCIeAOBATEIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme o 6M0I0THN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIJITAHUPYESMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATEeTbHOCTH/YUEOHBIX JEUCTBUM, OOYy4YalOmMXCS MO OCBOEHUIO COJCpPIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IPUHITUI TPEEMCTBEHHOCTH B H3y4YeHWU OWOJoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, MPEACTABICHUI O 310pPOBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yJEICHO BHUMAaHHUE HCIIOJIH30BAHHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKH HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHNUS, 000CHOBAHUS SKOJIOTMUECKH LIEIeCO00pa3HOro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO 00ECTICUCHUS YCIOBUMN JIJISl pPEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33]]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHe cpenHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HU, DKOJIOTUYECKOT0 MBIIIJIEHUS, IIEHHOCTHOI'O OTHOILICHUS K KUBOU IIPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOIOTUSl UMEET TAKXKE JIJIsl PEIICHHS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHX 3HAHHMM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpXkKaHUsA, MPEACTABIECHHOIO B IPOrpaMMme 1o
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISIONIME aJCKBATHOE TOBEACHUE
YyeJioBeKa B OKpYXarollleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYECHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buosnorus»
BBIJICTICHBI CIICIYIOIINE COAEPKATENbHbIE JIMHUU: «bHONorus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka kak Ouonormueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



enp n3yuyeHus yuyeOHoro mnpeamera «buoisiorus» Ha 0a30BOM ypOBHE —
OBIAJICHUE  OOYYalOUIUMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yuebnoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
Ui (opMHpOBaHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OPraHHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX M
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOJXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy OOydJarommxcs oO0meil KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY’KAIOLIErO
MUpa >KUBOW MPUPOJIBI HA OCHOBAHUH 3HAHUH U OMbITA, MOTYYEHHBIX IPU U3YUEHUU
Onooruy;

dopMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUYECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HaHUE IIEHHOCTH OWOJIOrMYECKUX 3HAHUN [JIs TOBBIIICHHUS YpPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAYyUYHBIE PEIMETHI.

Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0IEHHE, SIKCTIEPUMEHT, ONKUCAHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHHU3aIllUN
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHME CBOMlcTBa OenkoB. buonormyeckue
byHKIIUU OETKOB.



depMmeHThI — OHoTorHUYeckue kKataau3aTopbl. CTpoeHue pepMeHTa: akTHBHBIN
HeHTp, cyoOctpatHas crnenuduunoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pr003a U Ae30KCUpru003a), Aucaxapuibl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuumu sunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunsl KIETOK: »JyKapuoTHuYeckas U mpokapuoruyeckas. OcoOeHHOCTU
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJApUN U TulacTuA. Buabl mnnactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeeneHne XuMHUUECKUX 2JIEMEHTOB B HEKMBOW TPUPOJIEY,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOeHue >KMBOTHOU KIIETKW,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, K3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpO(dHbIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMYJIMPOBAaHUE SHEPTUHU B KIIETKE. DTaIbl SHEPreTH4eckoro ooMena. I ukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@OpManuMuU B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexnerounsle opmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
WNBanoBckuii). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpHUMNIMs, peBepraza u  uHTerpasza. [IpodumakTtrka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

Knetounsli 1mMKi, WM >KU3HEHHBIM LUK KieTkd. MHTepdaza m murtos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemast rubGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE JJIs1 CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pAaCTEHHN», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIEC CTaAUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUIEHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpane. Mcnoib30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. Moprana no clierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapynieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. | eHeTHUecKkue KapThl.



['eneTnka nosia. XpoOMOCOMHOE OIpPEAEICHHUE IModa. AyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIUYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TeHETUUECKNX 3a00JI€BaHUN YEIOBEKA.

JlemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabnuibl u cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOI€HETUYECKAs! OCHOBA», «3aKOH YHUCTOTBI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI JUTUOPUTHOTO
CKpeluBanusy, «Menosy», «BzanuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KUBOTHBIX,
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonxnoe nomuHupoBaHue», «JlurnbOpunHoe ckpemmBanuey», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTopHble M NpakTHYeCKHEe PadoThI:

JlaGopatopHas pabora Ne 5. «/3ydenwe pe3ynbTaTOB MOHOTHOPHUIHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y apo30(uiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax NpOUCXOXKACHUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
cCKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHWE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojayyeHue
MOJUIUIOUIOB. JIOCTHKEHUS CEJIEKIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1TA0OPATOPHUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerenbctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUST BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAST W3MEHUYHBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallmOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMop(h03bl U UAHO-adalTaI|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTh 3BOIIOLUN.

[IpoucxoxeHrne OT HecleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHM4IecKoro Mupa Ha 3emiiey, «3apOoabIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyrannoHHas

U3MEHUYHUBOCTBY, «Apomopdo3bl», «Unuoamantammu», «OO0mas aereHepauus,
«/IBmxymue cuibel 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUJICKIIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIIPaBIICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, «Pa3zBuTue JsAryIiKkn,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTAIBHOE TTOATBEPKIACHUE XUMUUECKON IBOIOIMU. HavanbHbie 3Tambl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpel. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KJIMMaTa U reoJornyeckux mpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak OTpaxeHue 3Boitourd. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBmxyuiue cuibl (pakTopsl) anTponorenesa. HacineactsenHas '3BMEHUMBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIepTalbCkui, UYenoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOpuaibHAasl),  MOHIOJOMJHAs
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHeyHOM cHUCTEMBI», «Pa3Burtue
opraHudeckoro mupa», «PacrurenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHune — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHBOHIIA), CIICTIKK WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PAaCTeHHU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHs KaK HayKa. 3aJaud ¥ pa3eibl 3KOJOTHH. MeTOoIbl IKOJIOTHYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE U AHTPOIOIreHHbIE. JIEHCTBUE HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Busibl OMOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHIMS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. JJmHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupognsie 30HbI 3eminy, «Cpeabl 0OUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOCHHOCTH PACTEHUM U3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBOo opraHuaMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPaMMIIbL:



NPOJIYKLIHUH, YHUCIEHHOCTH, Omomacchel. CBOWCTBa 3KOCHCTEM: YCTOMYHMBOCTB,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMH4Yeckoe paBHOBecME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaKk OCHOBa ycroilunBocTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS
MPUPOAHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOITOTEHHBIE BO3AECHUCTBUS HA TPUPOAY», « BakHENIIE UCTOYHHUKHU 3arpSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ounochepsn»,
«®DakTtopel  nerpamaudd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmIukamnus «Tunudable OMOIIEHO3bI», TepOapuit
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», FepOapuu U KOJUIEKIIUUA PACTEHUIN U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kHura
Poccuiickoii @enepanuu, H300paXeHUs OXPAaHAEMBIX BHIOB pACTECHHN U
YKUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSH TNPOrpaMM CpeAaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTaKOTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKON EATCILHOCTH MPHU CO3/TaHUN YISOHBIX
MPOEKTOB, PEIICHUH Y4yeOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KE€HUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH mnepea PonnHoii, roproctu
3a CBOM KpaH, CBOK PoauHY, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE AYMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MIPUPOJBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHUE U pean3aliysi 310pOBOro 1 6€30MacHOro o0pasa KU3HHU (310pPOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE 1IEHHOCTH TpaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LICHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam NnpodhecCHuOHANbHON JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIEHHUE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PAaBHOBECHS B HKOCUCTEMAxX, OXpPaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINUX BPE OKPYKAIOLIEH TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBILUICHHMS, YKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YWTATEIBbCKOM KYJBTYpbl KaK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €QUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpOOJEeMBbl  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
XKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJyYE€HHUsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATEIbHOCTh HHINBUYAIBHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJSTUBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATENILHON U COLIMAJIBHON MTPAKTUKE.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENbHO  (QOpMYJIHMpPOBAaTH W aKTyaJlIM3UpoBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaTrhiBaTh MJIAaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMM;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpPEjIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIONMYJISAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



dbopMynpoBaTh 3aMpoChl U MPUMEHATH PA3IUYHBIC METOJABI MPHU TOUCKE U
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEICTaBICHUSA
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (hOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiajeHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ]a4M, YUYUTHIBATh MHTEPEChl U COIJIACOBAHHOCTh MO3MULUN APYTUX YYaCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacupenensaTb poid ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXXIAaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETUYECKOE IMOBEJEHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JIACTSAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU aHalIW3€ pe3yJbTaToOB
JEATEIIbHOCTH;



3) npunsiTHE ceds U APYrUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUEHHUSI.

[TpenmMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa U HAy4YHOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
YKU3Hb, KJIETKA, OpTraHu3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOIO MO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHNE XUBBIX CHUCTEM, ITPOLIECCOB W SIBICHWM, OPraHU3alMs U NPOBENCHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXy HCCIEAYEMbIMU BEJIUYUHAMU, OOBSICHEHHE IIOJyUYEHHBIX pE3yJlbTaToB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHE J€J1aTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB WM MPEBpAICHUSI YHEPTUU B KIETKE, (JOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYyYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
MPUPOTHON cpeze, MOHUMaHue HEOOXOMMMOCTH WCIOJIB30BAHUS JIOCTHKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKpPEIIMBAHUS IS TPEACKa3aHus HACIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KM3HEHHBIX 3a1a4;

YMEHUE PACKPHIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/,
MOMYJSINSA, TeHOMOHA, HSBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
ODKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThl, IeMh MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHUE H3JIaratb OWOJOTMYECKHE TEOpPUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUH, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHMYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroUlei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/lay, COCTABJISTh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JIA0OpATOpHBIE W MpaKkTUYecKue paboThl, cOOII0IATh
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIMH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1asi OMOIOTUYECKYI0 MH(POPMALMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 1 https://m.edsoo.ru/7fA1c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnmoreka [IOK
1 IBOMOUKOHHAS GHOOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
2 Bo3HuKkHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > L L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 1 https://m.edsoo.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 3 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHUE

AKTUBHOCTHU (bCpMCHTOB (Ha mpumepe
aMMJIa3bl UJIN KaTaJ'Ia3BI)»

10 KJIACC
KoaundecTBo yacoB DJIEKTPOHHBIE
Tema ypoka Konrpoabnsie IIpakruuyeckue Aara undposbie
Bcero U3YYeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl

buonorus B cucreme Hayk 1 bubmuorexa [JOK

https://m.edsoo0.ru/
MeTo/1bl TO3HAHUS KUBOM TPUPOIBI. bu6mmoreka [IOK
[TpakTuueckast paborta Ne 1 https://m.edsoo.ru/
«Mcnonp30BaHne pa3ITUIHBIX 1 0.5
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY

bubmuorexa [JOK
CraproBas KOHTpPOJIbHas paboTa 1 1 https://m.edso0.ru/
buoniornyeckue cucremsl, MpoLECChl bu6mmoreka [JOK
U UX U3ydeHHe. XUMUUECKUHN COCTAaB 1 https://m.edsoo.ru/
KJIeTKH. Bo/ia 1 MuHepanbHbIe COH

bu6mmoreka [IOK
benku. Coctas u ctpoeHue 0enKoB 1 https://m.eds00.ru/
®epMeHThl — OMOJOTHYECKHE bubnnoreka [JOK
karanu3aTopsl. JlabopaTopHas pabota https://m.edsoo.ru/
Ne 1 «3yueHne KaTaTUTHIECKOM 1 0.5




VYrnesoasl. JInnuael

bubmuorexa [JOK
https://m.edsoo.ru/

8 Hyxnennosbie kucnotsl. ATO bubnmoreka [JOK
https://m.edso0.ru/
9 KonTponpHas padora bubmmoreka [JOK
"MonexynspHbIii ypoBeHb" https://m.edsoo.ru/
Hcropust u MeTOABI U3YUEHUS KIETKH.
Knerounas Teopus
10 KiteTka xak uesoctHas XuBas
cucTema
11 CrpoeHue 3yKapuOTUYECKON KIIETKH. 0.5 bubnnoreka [JOK
JlaboparopHuas pabota Ne 2 https://m.edsoo.ru/
«M3yueHue cTpoeHUs KIIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U
OaxTepuii o1 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpETnapaTax u ux
OTIFICAHUE)»
12 OOMeH BelIeCTB I METa00Iu3M bu6mmoreka [JOK
https://m.edsoo.ru/
13 doTtocunTe3. XeMOCHHTE3 bu6mmoreka [JOK
https://m.edsoo.ru/
14 DHepreTudyeckuii ooMeH bubanoreka [JOK
https://m.edso0.ru/
15 JKuznenHnbril uki kiaeTku. Jlenenne 0.5 bubnuotexa [JOK

KJeTku. Muto3. JlabopaTopHas
pabota Ne 3 «HabmroneHue Muto3a B

https://m.edsoo.ru/




KJICTKaX KOHYMKA KOPCIIKaA JIyKa Ha
TOTOBBIX MHUKpPOIIpEIiapaTaxp

16 buocunTe3s Oenka. Peakmms bubmuorexa [JOK
MaTpPUYHOTO CHHTE3a https://m.edsoo.ru/
17 Tpancusmus — OnocuHTE3 OeNKa bu6mmoreka [IOK
https://m.edso0.ru/
18 Hexknerounsie hopmbl :KkU3HH — bubnunoreka [JOK
BUPYCHI https://m.edsoo.ru/
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB bubnnoreka [JOK
https://m.edsoo.ru/
20 Meiio3 bubmmoreka [JOK
https://m.edsoo0.ru/
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX 0.5 bubnnorexa [HOK
kJ1eToK. OMI010TBOPEHHE. https://m.edsoo.ru/
JlaGopaTtopHnast pabota Ne 4
«M3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
22 WunuBuayansHOe pa3BUTHE bubnnoreka [JOK
OpraHU3MOB https://m.edsoo.ru/
23 ['eneTnka — Hayka o bubanoreka [JOK

HaCICACTBECHHOCTH U UBMCHYHBOCTH

https://m.edsoo.ru/




24

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE

bubmuorexa [JOK
https://m.edsoo.ru/

25 JuruOpunHoe ckpenuBaHue. 3aK0OH bubnmoreka [JOK
HE3aBHCUMOI'0 HACJICIOBAHUS https://m.edsoo.ru/
MPU3HAKOB

26 CremieHHOoe HacIeIOBaHNue 0.5 bu6mmoreka [IOK
npusHakoB. JlJaboparopras pabora No https://m.edsoo.ru/
5 «M3ydueHue pe3yabTaToB
MOHOTUOPUAHOTO W TUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIPEIapaTax»

27 I'enernka mona. HacnemoBanue bu6mmoreka [IOK
MPU3HAKOB, CUEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/

28 HUsmenunBocth. HeHnaciiencreseHHas 0.5 bu6mmoreka [IOK
M3MEHYUBOCTb. JlabopaTopHas https://m.edsoo.ru/
pabora Ne 6. U3yuenue
MO T (PUKATTMOHHOW U3MEHUYHUBOCTH,

MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BAPUALMOHHON KPUBON»

29 HaciaencrBennass i3aMEHUYUBOCTb. 0.5 bu6mmorexa [IOK
JlaGopaTtopHnast pabota Ne 7. «Ananu3 https://m.edsoo.ru/
MyTanui y qpo30(uiIsl Ha TOTOBBIX
MUKpOTIperapaTax»

30 I'eneTuka yenoseka bubnmoreka [JOK

https://m.edsoo.ru/




31 KonTponbsHas pabora. 1 bubmumorexa [IOK
https://m.edsoo0.ru/

32 Cenexnus Kak HayKa U MpoIece 1 bubnmoreka [JOK
https://m.edso0.ru/

33 Metoabl U JOCTUKEHUS CENEKIINU 1 bubnmoreka [JOK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/

34 broTrexHoorus Kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/

OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoubusie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
OBOJIOLMS U METOJIbI €€ U3yUCHHUS. bubnmoreka [IOK
1 Hcropust pa3BUTHS IPEACTABICHUI 1 https://m.edsoo.ru/
00 3BOJTIONINH
bubnuoreka [{OK
2 Bxoanas koHTposbHas pabora. 1 1 https://m.edsoo.ru/
bubnunoreka LIOK
3 MukposBororus 1 https://m.edso0.ru/
[TomysAnms Kak 3j1eMeHTapHas Bbu6mmotreka [JOK
€IUHMIIA BUA U DBOJIIOIUH. https://m.edsoo.ru/
4 Jlaboparopuas pabora Ne 1 1 0.5
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBMKyIIUe CUIbI (J1eMEHTAapHbIE i bubmiorexa [IOK
(baKTOPBI) IBOTIOHH https://m.edsoo.ru/
bubmmoteka IIOK
6 EcTecTBenHsbIit 0TOOp 1 €ro PopMbI 1 https://m.edso00.ru/
Pe3ynbratel aBoMIOIMU: bubmmoreka [JOK
7 IpUCIOCOOIEHHOCTh OPTaHU3MOB U 1 05 https://m.edsoo.ru/

BHU1000pa3zoBanue. JlaboparopHuas
pabota Ne 2 «Onucanne




IPHCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa

Hanpasnenus u nmytu

bubnunoreka LIOK

8 :
MaKpO3BOJIFOIHH https://m.edsoo.ru/
bub6nmmoreka [IOK
9 HeoOpaTtumocTs 3BoIIOLMN https://m.edsoo.ru/
10 Hcropust )xu3HU HA 3emiie 1 METO/Ibl bubanoreka LOK
e€ u3ydyeHus https://m.edsoo.ru/
11 ['unoTe3bl MPOUCXOXKAEHUS KUZHU bu6mmorexa [IOK
Ha 3emiie https://m.edsoo.ru/
12 PazButue xxu3Hu Ha 3emMiie 1o Ipam U bubanorexa LIOK
nepuoaam https://m.edsoo.ru/
OCHOBHBIE 3TaIbI YBOTIOINHT bubnuorexa [IOK
PacTUTEIBHOTO U )KMBOTHOI'O MHPA. https://m.edsoo.ru/
13 [IpakTuueckas padora Ne 1 05
«3y4yeHne HCKONMaeMbIX OCTaTKOB '
pacTeHui U KUBOTHBIX B
KOJUICKLUSAX»
14 CoBpemenHas cucrema bubnmorexa [IOK
OpPraHMYEeCKOTro MUpa https://m.edso0.ru/
but6mmoreka [IOK
15 OBOJIOUS YeTIOBeKa (aHTPOIIOTEHE3) https://m.eds0o.ru/
16 JBrKynye cuibl (GpakTopsl) bubmuorexa [IOK

AHTPOIIOTCHE3a

https://m.edsoo.ru/




OCHOBHBIE CTaUN DBOJIFOIIHNA

bubnunoreka LIOK

17 YenoBeKa https://m.edsoo.ru/
18 Yes0BEUECKUE PaChl ¥ TIPUPOIHBIE ﬁ;ﬁ/y/‘sf;‘; (])-IS/K
ajJlanTalyy 9ejioBeKa S :
O06o001IeHHE 110 TEME bubnnorexa [{OK
19 «BO3HHUKHOBEHUE U Pa3BUTHE KU3HU https://m.edsoo.ru/
Ha 3emie» KonTponbhas pabota
bubnuoreka [IOK
20 OKoJIorus Kak HayKa https://m.edsoo.ru/
21 Cpenbl OOMTaHUS U DKOJIOTHYECKHE ]r?::@?HOTeKa HOK
baxTopsI ps://m.edsoo.ru/
AbuoTtnueckue GpaxkTopsl. Bu6mmotreka [JOK
Jlaboparopnas pabota Ne 3. https://m.edsoo.ru/
«Mopdornoruueckre 0COOEHHOCTH
22 pacTeHHH U3 pa3HbIX MECT 0.5
oOutanusy. JlaboparopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YSPEHKOB KOJICYyCay
bu6nmorexa LIOK
23 Brotmieckue pakTope https://m.edsoo.ru/
DKOJIOTUYECKUE XAPAKTEPUCTUKHI bubmuoreka [{OK
nomysiiiun. [Ipaktudeckast pabota https://m.edsoo.ru/
24 No 2 «loacuér mioTHOCTH 0.5

MONYJISALIUNA Pa3HBIX BUIOB
pacTeHun»




Coo0l1mecTBa OpraHu3MoB —

bubnunoreka LIOK

25 OHOLIEHO3 1 https://m.edsoo.ru/
26 DKOJIOTHYECKHE CUCTEMBI L bubmmorexa LIOK
(9KOCHCTEMBI) https://m.edsoo.ru/
OCHOBHBIC ITOKa3aTEIN YKOCUCTEMEL. bubnunoreka LIOK
27 DKOJIOTUYEeCKHE TUPAMUJIBI. 1 https://m.edsoo0.ru/
CaoiicTBa 3xocucreM. Cykueccus
bubnuoreka [IOK
28 [TpupoHbIE 3KOCUCTEMBI 1 https://m.edsoo.ru/
bubnuoreka [{OK
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/
30 buocdepa — rnobanpHas 1 bu6nuorexa [HOK
3KOCHCTEMA 3eMIIU https://m.edsoo.ru/
3aKOHOMEPHOCTH CYIIECTBOBAHHS bubmorexa [IOK
31 ounochepsl 1 https://m.edsoo.ru/
bubmmoteka IIOK
32 l'onoBast kKoHTpONBEHAS paboTa 1 https://m.edsoo.ru/
bubnmnorexa LIOK
33 UYenosedecTBo B Onocdepe 3emin 1 https://m.edsoo.ru/
34 Cocyl1ecTBOBaHUE MPUPOJIBI U 1 bubmmorexa LIOK
YeJI0BeYeCTBa https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

ChopMupoBaHHOCTb 3HAHMM O MecTe U POJU OMOJIOTMU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOIUH; (DYHKIIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaThb COJAEpKAHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEeUIeCTB U
MpeBpallleHle SHEPruu), roMeocTa3 (caMoperyisius), YpOBHEBas
OpraHHU3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINS),

HACJICACTBECHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTHUC

YMeHue — u3narath  OMOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTalnnoHHas), 3akoHsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IIPOMCXOXAECHNUA  KylnbTypHbIX  pactenuii H.M.  Basunosa),

ONpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BiaZeTb METOAaMU HAay4YHOTO TI03HaHWs B OHOJOrMH
(HaOmro/IeHNe W OMHMCAHMUE JKUBBIX CHUCTEM, IMPOIIECCOB M SIBICHUU;
OpraHu3anysi M TpoBeleHHE OHOJOrMYEeCKOro JKCIEPHUMEHTa,
BBIIBDKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMHU BEJIMYUHAMH, 00BsICHEHUE MOJTyYEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHBIX TOHATHH, TEOpPHUA U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHUHM IOJYYEHHBIX

pE3yJIbTaTOB)

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

2

3

4

5

VYmMmenue BBIACIIAATE CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIIETOK
NPOKAPUOT M DYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEUIECTB U
NpeBpaIleHHs SHEPIrUH B KJIETKe, (POTOCHHTE3a, UIACTUYECKOTO H
JHEPreTHYecKoro  OoOMEHa, XEMOCHHTEe3a, MHUTO3a, Meio3a,
OIJIOAOTBOPCHUA, PAa3MHOKCHUA, HHIAWBUAYAJIBHOT'O Pa3BUTHUA

opraHu3Ma (OHTOTEHE3)




YMeHue TpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMUYECKUX MPOIIECCOB U SIBJICHUH, 1JIsl IPUHATUS MPAKTHUECKUX
pelIeHU B TIOBCEAHCBHOM JKM3HH B IESIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYXKAIOUIUX JIFOJCH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IOBEJCHUS B  OKpY’Karoleu
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH ISt

palruOHAJIbHOI'O IIPUPOAOIIOIIL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUEC 3ada4dM Ha MOHO- U
I[I/II"I/I6pI/I,I[HOG CKPCIIUBAHUEC, CICIINICHHOC HACJIICIOBAHUEC,; COCTABJIATDH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MMpeacCKasaHus

HACJICOJOBaHUS IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W TPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuiia mpu pabore ¢ y4eOHBIM U JaOOPaTOPHBIM

o0opynoBaHrEeM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTUYECKOTO  COJIepKAHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE
3HaHUSA W3 pazNu4HbIX HcTouHUKOB (CMMU, HaywyHO-momymsipHbIe
MaTepuaibl); dTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEAOBAHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTHUU

10

VYMeHue co3aaBaTh COOCTBEHHBIE MMCHbMEHHBIE Y YCTHBIE COOOIICHNS,
0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HayK, B (QopMHupoBaHUU
COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MHUpA M HAY4YHOTO
MHUPOBO33PEHHUS; O BKJIQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHHne packpbIBaTh COJEp)KaHHWE OHOJIOTUYECKUX TEPMUHOB U

MOHSITHIA: BUJ, TIOMYJISALHS, TeHO(DOH, IBOTIOIMS, IBIKYIIAE CHIIBI




(paxTopsr) IBOJIIOIIHH, MPUCTIOCOOTIEHHOCTh OpPTaHU3MOB,
BU/I000pa30BaHMe,  IKOJOrWYeckue  (aKTOpbl,  IKOCHCTEMA,
OPOJIYIEHThI,  KOHCYMEHTBI,  PEAyLEHTbI, I[ENH  [HUTaHus,

AKOJIOTHYECKas MUpaMuia, OnoreoreHos, onochepa

YMeHue uznaratb OMOJIOrHYecKre TEOPUH (IBOIIOLIMOHHAs Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apoibiiieBoro cxojactea K.M. bapa, yuepenoBanus
[JIaBHBIX HanpaiaeHui u myrteit sBomounn A.H. CeBeprioBa, yueHus
o Owochepe B.M. Bepnaackoro), omnpenensiTh TpaHUIBI UX

MMPUMCHUMOCTH K )KUBBIM CHCTCMaM

VYMeHue BiaZeTh METOAAMU HAy4YHOTO I03HaHWs B OHOIOrUH
(HaOro/IeHNe W OMMCAHMUE JKUBBIX CHUCTEM, IPOILIECCOB M SIBICHUU;
OpraHM3anusi M TIpoOBeJEeHUE OHOJIOrMYECKOro 3KCIEPHUMEHTA,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYUHAMH, 00BsICHEHUE IIOJIyYEHHBIX
pe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHBIX IIOHATHUH, TEOpPUH U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHUM IOJYyYEHHBIX

pe3yJbTaTOB)

YMeHne  BBIIEIATH  CYIIECTBEHHBIE  MPU3HAKA  CTPOCHHS
OMoNOrMYeckux OOBEKTOB: BHJOB, TMOMYISALUNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYIEHTOB, OWOTEOIIeHO30B M  JKOCHCTEM;
OCOOEHHOCTH  TPOIIECCOB  HACIEACTBEHHONW  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpPTaHU3MOB, JEUCTBUS SKOJOTHYECKHX (DAaKTOPOB HA OPraHU3MBI,
MepeHoca BEIIECTB W MOTOKAa SHEPIMM B  JKOCHUCTEMAX,
AHTPOINOT€HHBIX M3MEHEHHWI B HKOCHCTEMAx CBOE€W MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onochepe

YMeHue mpUMEHSTh NONyYyeHHble 3HAHUS Uil  OOBSICHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SABJICHUM, JJIS1 IPUHATHUS IPAKTUYECKUX
pelIeHnii B TOBCEJHEBHOM JKM3HM B IeNsAX oOecredyeHus
0€30I1aCHOCTH CBOETO 37I0POBbS U 3J0POBBS OKPYXKAIOIIUX JHOAEH,
cOoONIOZEHUs HOPM TIpaMOTHOTO TMOBEACHHUS B  OKpY’Karolei
NOPUPOJHON cpejie; MOHUMaHHE HEOOXOAMMOCTH HCIHOJIb30BAHUS
JNOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMH Ui paIlMOHAJIBHOTO

MPUPOIONOIB30BAHUS

YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBbI IIepeHOCca BEUIECTB U SHEPTUU B 3KOocUcTeMax (LN MUTaHUs)




YMeHHue BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh mpaBwia npu pabore ¢ yuyeOHBIM H J1IaOOPATOPHBIM

obopyIoBaHuEM

YMeHue KpUTUIECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbBIE
3HaHUS W3 pa3IuyHbIX HUCTOYHHKOB (CMU, Hay4dHO-TIOMYJISIpHBIC
MaTepHuabl); pacCCMaTPUBATh IO0ATBHBIC YKOJIOTHYECKHUE MTPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMmenue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

buonorus xak Hayka

11

Buonoruss — Hayka o >xuBoil mpupozpe. Poip Ouonoruu B ¢GopMHpOBaHUU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Mertonbl 03HaHUS KUBOW MPUPOIb! (HAOIIOAEHUE, SKCIIEPUMEHT, OIUCAHMUE,
U3MepeHue, Kiaccu(ukanus, MOJEIUPOBaHUE, CTaTUCTHUYEcKas oOpaboTka
JTAHHBIX )

JKuBble cucTeMbl U X OpraHu3aLus

JXKusele cucremsl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouonorun. CBoicTBa
OuocHucTeM U UX pazHoolOpasue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKHE DIIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHUKpO3JIEMEHTBI. Boma u muHepanbHble BemectBa. DyHKIMM BOIABI U

MHHCPAJIBbHBIX BEHIECCTB B KIICTKE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE AMMHOKHUCIOTHL. AMHHOKHMCIOTHBI COCTaB.
YPpoBHHU CTPYKTYphI OETTKOBOM MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUUYECKUE CBOIiCTBa OenkoB. buomnornueckue
¢byHKIMU OENKOB.

®epMeHTHI — OHoJornyeckue karanuzaropel. CTpoeHrne GpepMeHTa: aKTUBHBIN
HEeHTp, cyOcTpatHas cnenupuuHocTb. KodepmenTtsl. Butamuubl. Oriauuuns

(hepMEHTOB OT HEOPTAHMUYECKUX KaTaIH3aTOPOB

3.3

VYrieBoabl: MOHOCAaxXapu bl (TIII0K03a, pud03a U Ae30KCupr003a), Aucaxapu/ bl
(caxapo3a, J1akTO3a) W TOJUcCaXapuibl (Kpaxmaj, TJIUKOTeH, IIeJIII0JI03a).
Buonornyeckue GyHKINUN YIIIEBOIOB.

Jlununer:  Tpurmuuepuabl, crepounsl, Qochomunuasl. ['mapodubHO-
ruapodoOHbIe CcBoWcTBa. buonormdyeckue QyHkiuu aunuaoB. CpaBHEHHE

YrjiceBoa0B, OCJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunnoseie kuciotsl: JIHK u PHK. HykieoTuibl — MOHOMEpPBI HYKIEUMHOBBIX
kucinoT. Crpoenne u ¢ynkumun JAHK. Crpoenme n ¢ynxmun PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

[uronorusa — Hayka o kietke. Knerounas reopust. MeTo1bl H3y4eHUsI KIETOK




3.6

Kierka kak nenocrtHas kuBas cucrema. OOLIMe MpU3HAKU KIETOK: 3aMKHYTast
HapykHasi MeMOpana, mojiekynsl JIHK kak reHernueckuii anmapar, cucrema

cuHTe3a OeJka

3.7

3.8

TUIBI KIETOK: dyKapruoTH4ecKas U nmpokapuoTudeckas. OCOOCHHOCTH CTPOSHUS
mpokapuoTuueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
JyKapUOTHYECKON KiIeTkH. OCHOBHBIE OTIMYHS PACTUTEIbHOU, KUBOTHOH U

IpUOHOH KIIETKH

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, HUX
¢ynkun. [Tnazmarndeckas memOpana, e€ coiictBa u pynkuuu. Lutoruazma u
e€ opranomapl. OMHOMEMOpAaHHBIC OPTaHOMJIBI KJIETKH: SHJOIUIa3MaTHYCeCKas
cerb (OIIC), ammapar [ombmku, nu3zocombl. [lomyaBTOHOMHBIE OPTaHOMIBI
KJIETKM: MUTOXOHJIpUH, TIacTUabl. [IpOMCXOXKAEHNE MUTOXOHIPUN U TUIACTHU/L.
Buner mmactun. HememOpaHHBIE OpraHOWABI KIETKH: PHOOCOMBI, KJICTOYHBIH

LOCHTP, pCCHUYKHU, KT'YTUKH. (DYHKI_II/II/I OpraHonaoB KJICTKH. Bxirouenus

3.9

SAnpo — perynsaTopHblil 1eHTp kieTku. CTpoeHue siapa: siaepHas 0005104Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KJICTKC
H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelecTB, UK METa00In3M. ACCUMUISIINS (TUTACTUYECKUN OOMEH) U
TUCCUMUIIALINSA (PHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €AMHOTO Mpolecca
MeTabonu3ma. Tunbl oOMeHa BemiecTB: aBTOTpO(dHbIN U rerepoTpodHbIil. Poib

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

4.2

®dotocunte3. CreToBas u TeMHOBas pa3bl porocuuTesa. Peakunn hoTocunTesa.
OddextuBHoCcTh PoTocuHTe3a. 3HaUeHUE HOTOCHUHTE3A AJS KU3HU Ha 3emiie.
Brnusnue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €O
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEeMOCHUHTE3HPYIONIHe OaKTephH. 3HAYCHHUE XEMOCHHTE3a JIJIs

JKA3HU Ha 3emiie

4.3

DHepreTUYecKuii oOMeH B KJEeTKe. PaciierieHue BeIIeCTB, BBIJCICHHE U
AKKyMYJIUPOBaHHE DSHEPTUM B KIJETKe. OTambl HHEPreTHYEeCKOro oOMeHa.
I'muxonus. bpoxkenue u ero Buasl. Kucnoponnoe okuciaeHue, Wik KJIETOYHOE

npixaHue. DPpGeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

Peakimun marpuyHoro cuHTe3a. [eHernueckas wuHbopmamms wu JHK.
Peanuzamus renerndyeckoit nHpopManuu B KieTke. [ eHETHYECKU KOO U €ro
cBoiictBa. Tpanckpunims — matpuunbiii cuate3 PHK. Tpancnsmus — Ouocunres

6enka. KogupoBanue amunokucnot. Pois pubocom B 6nocuHTe3e Oenka




4.5

5.1

5.2

Hexnerounsie ¢opmbl xu3Hn — BuUpychl. Vctopust otkpeitust Bupycos (/1.1.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS W IKHU3HEIEATEILHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacreHuil, >KUBOTHBIX U YeJIOBEKAa, BbI3bIBaE€MbIC
Bupycamu. Bupyc ummynonedunura yenosexa (BUY) — Bozoyaurens CITN/a.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI
Pa3mHOXeHUE ¥ HHIUBUAYAITBHOE Pa3BUTHE OPTaHU3MOB

KitleTounblii WK, WIM >KA3HCHHBIM LUK KiIeTkd. MHTepdaza u MHTO3.
[Ipoueccel, nmporekaromue B uHTEpdase. Permkanus — peakuus MaTpHIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapHUOTHIL.
JUIuionaHbli M TalIOMIHBIA  XpOMOCOMHBIE  HAOOpbl.  XPOMATH[IBL.
LluTosornyeckue OCHOBBI PAa3MHOXKEHUS W HMHAUBUIYAJIbHOI'O PpPa3BUTHUS
OpraHU3MOB.

Henenne kmetkn — murto3. Ctaguu muto3a. [lpomeccsl, mpoucxonsuie Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii CMBICIT MUTO3a

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecrioyioe U MojoBoe. Bumasl Oecmonoro
Pa3MHOXKCHHUS: JeNICHWE HaJBOE, MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BETETAaTHBHOE pPa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

5.3

5.4

[TonoBoe pa3zMHOKEHHE, €ro OTJINYUS OT OECIIOIOTO.
Meiio3. Craguu wmeiio3za. Ilponeccel, mpoucxoisfuue Ha CTaausX Meiosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonormdeckuit cMbicin u

3HaYeHNe Meno3a

["ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [TosioBbIE
JKECJIE3bl: CECMCHHUKHU U ANYHHUKU. O6p330BaHI/Ie M Pa3sBUTHUC ITOJIOBBIX KJIECTOK —
ramer (criepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICpMAaTO30HU10B. OHJ'IO,Z[OTBOpCHI/IC. HapTeHOFCHC3

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATILHOTO PA3BUTHSL Y TIO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHes. [loctamOpruonanbHoe pa3BuTHe. TUIIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHS: MPsIMOE, HempsiMoe (IMuuHOuYHOe). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButue pacteHuil. OHTOreHE3 IBETKOBOIO PACTEHHS: CTPOCHHE

CEMCHH, CTaAUN PA3BUTHUA

HaCJ'ICI[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

IIpenmer u 3amauu reHeTUKU. Mictopus pa3BuTus reHeTUKU. BKiiaa poccuiickux

U 3apyOCKHBIX YUEHBIX B DPa3BUTHE T'EHETHKU. MeEToAbl TeHEeTHKU




(ruOpUAOTOTUYECKHUM, LMTOT€HETUYECKUM,  MOJEKYJISIPHO-TEHETUUYECKU).
OCHOBHbIE T€HETUYECKUE MTOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJIeIOBaHMs MPU3HAKOB, ycTaHOBJIeHHBIE [. Mennenem.
MoHorubpuaHOe CKpenuBaHue. 3aKOH €IMHO00pa3usi THOPHUIOB TIEPBOTO
nokoJjieHus. [IpaBusio JAOMUHUPOBAaHMSA. 3aKOH pacCHICIJICHUS] MPU3HAKOB.
I'unoresa unctorsl ramer. [losIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpunHoe cKpemuBanue. 3aKOH HE3aBUCHMOTO HACIIEAOBAHUS TIPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JAUTHOPUIHOTO CKPEIIMBaHUA. AHATU3UPYIOIIEe
ckpemuBaHue. Vcronb30BaHME — AHATU3HUPYIOUIETO  CKPELIMBAHMS IS

OTIpeIeNIeHNUs] TEHOTUTIA OCOOH

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HaclIeIOBaHUIO TeHOB. HapymieHue cuelieHuss TEHOB B pe3yibTare
KpPOCCHUHroBepa. XpOMOCOMHasi TEOpHUsl HacJeACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enernka nomna. XpoMOocOMHOE ompejeieHue oja. AyTocOMbl U I10JIOBbIE
xpoMocoMbl. ['oMorameTHble U rereporaMeTHble opraHu3Mbl. HacnenoBanue

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

N3meHunBOCTh. BBl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponp cpenpl B HEHACHCACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTU. BapualmoHHBIM psa M BapualMOHHAs
kpuBas. Hopma peakuum npusHaka. KonnuecTBeHHBIE M KadeCTBEHHBIE

IpU3HAKU U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

6.5

HacnencrBennas, uWiId TIEHOTHIIMYECKas, HW3MEHUYHMBOCTL. KomMmOmHaTmBHAs
W3MEHYUBOCTh. Meiio3 ¥ TONOBOM TpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTU. MyTallMOHHAas W3MEHYMBOCTh. Kraccudukamus MyTanuit:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYMHbI MyTaluil. MyTareHHbIe
(dakTopel. 3aKOH TOMOJIOTUYECKHX PSIZIOB B HACJIEICTBEHHOM W3MEHUYMBOCTU

H.N. BasuioBa

6.6

I'enetuka uenmoBeka. Kapuorunm dyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YyeJI0BeKa: reHEeaJIOTHYCCKUH, OJIM3HEIOBBIH, IIUTOIrCHETHYCCKHM,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTHdeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIIA: TOJIJHOTEHOMHOE CEKBEHUPOBaHUE, TCHOTUITUPOBAHKE, B TOM YHUCIIE C
nomornipio [I1[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKa: T'CHHBIC
0omne3nu, O0JIE3HH ¢ HACIEICTBEHHOW MPEIPACTIONOKEHHOCTHI0, XPOMOCOMHBIE
0one3nn. CoMaTuyecKue W TEHEpaTHBHBIE MyTanuu. [IpUHIMIBI 370POBOTO
obpaza JKM3HHW, JAMATHOCTUKH, TPOPHIAKTUKH M JICYCHUS TEHETHYCCKUX

OoJe3Heil. Menuko-reHETHYECKOE KOHCYJbTUPOBAHUE. 3HayeHue




MCHHHHHCKOﬁ TCHCTUKKW B MNPCAOTBPpAICHHUU W JICUHCHUU TI'CHCTUYCCKUX

32001€BaHNUI YETIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

7.2

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yyenne H.M. BaBuioBa o0 IieHTpax MNPOUCXOXKICHUS KW MHOTO0Opasus
KYJIBTYPHBIX pacTeHui. L{eHTpbI MpouCcX0KaeHHS JOMAITHUX KUBOTHBIX. CopT,
nopoJa, mrTaMm

CoBpeMeHHBIE METOJIbI CeNIeKITMU. MacCoBbI M MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHU U *KUBOTHbIX. OLlEHKa 3KcTepbepa. biau3kopoicTBeHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpEeIIMBaHUE YUCTHIX JTHHHM.
['erepo3uc, unu rubpuanas cuna. HepoactBeHHOe ckpeliBaHue — ayTOPUIUHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJYYECHHUE TMOJUILIOUIOB. JIOCTHKEHUSI CEJNEKUHMH PACTCHHM, )KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

11 KIIACC

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHas WHXXEHEpHUs. Tarbl
co3nanus pekomOuHantHOM JIHK m TpaHcreHHbix opranu3moB. KieTtouHas
uHxkeHepus. KieTouHble KynbTypbl. MUKpPOKJIOHAIBHOE Pa3MHOXEHHE
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTHUBHBIX CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHHU3MbI

Kon

11

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAs OHOJIOTHS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerensctBa  3Bomtouuu. [lageoHTomOrM4yeckue: MOCIEAOBATEIBHOCTD
IIOsBJICHUA BHIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, TMECPECXOAHBIC (bOpMI)I.
buoreorpaduyeckue: cxoinctBo u paznuuue (ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJACTBA U pa3ivuus SMOPHOHOB pa3HBIX
BUJOB  TNO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,
AdHaJIOTUYHBIC, PYAUMCEHTApPHEBIC Oprasebl, aTaBU3MBI. MOJ’ICKyn?IpHO-
OMOXMMHUYECKUE: CXO0ACTBO MCXaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUECKUX MyTell y BceX OpraHu3MOB

1.2

OpomtonmonHass Teopuss Y. JlapBuna. Ilpennocwiiku  BO3HMKHOBEHUS

JapBUHM3MA. JIBIKyIME CHIIBI ABOJIIOLMU BHUAOB Mo JlapBuHy (M30BITOYHOE
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Pa3MHOXKCHUCE ITPU OTPaHUICHHOCTU PECYPCOB, HeOHpCI[eJ'IéHHaH HN3MCEHYHUBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Teopus dBomouun (CT3D) M OCHOBHbIE €€ TOJIOKECHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUH

14

1.5

JBwxymue cuibl ((pakTopsl) IBOJIOLMU BHIOB B IMpupoae. MyTanMOHHBIH
nporecc 1 KOMOMHATHUBHAS M3MEHYMBOCTh. [lOmMymsiMoHHbIE BOJTHBI U ApEid
reHoB. M3omsnust 1 murpanus. EcrecTBeHHbIN 0TOOp — HaIpaBISIFOIIMKN (akTop
HBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yapTaT HdBoiouuu. [Ipumepsr
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAANTALINH.

Bun u  BumooOpazoBanue. Kputepum Buga.  OcHOBHblIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOrHIecKoe

Maxkpospomtorusi.  Dopmbl  IBONIIOLMM:  (UIETHYECKas, JAUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble MpENCTABICHUA O 3apOKICHHM KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emie: aOuoreHe3 W MHaHCIEPMUA. XUMHUYECKas
ABOJIIOLIMSL. ODKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emsie mo spaM u mepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoabl: KeMOpHICKHA,
OpJIOBUKCKHMN, CUIYPUHCKHM, JI€BOHCKUH, KaMEHHOYTOJIbHBIM, IEPMCKHUM.
Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, OPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: MaleOreHOBBIM, HEOTC€HOBBIN,
AQHTPOIIOr€HOBBIM. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOop(o3bl
y pacTeHMi u >KMBOTHBIX. [losiBIeHME, pacuBeT W BBIMUpPAHHUE I'PYII JKHUBBIX

OpraHu3MOB

Cucrema OpraHMYecKOro MHUpa Kak oOTpaxkeHue »sBomonuu. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIILI OPraHU3MOB

2.4

OBonronus 4yesnoBeka. AHTPOIONOIHs Kak Hayka. Pa3Butue mpencraBiieHUd o
IIPOUCXOXKACHUN 4YesoBeKa. Meronsl M3ydeHMsl aHTpornoreHe3a. Cxonacrsa M

pas3iinvius 4CJIOBCKA U KUBOTHBIX. CucreMaTHu4ecKoe I0J0KCHUE YeTIOBEKa.




JIBrxyme cuitsl ((akTophl) aHTpororenesa. HacinencrseHnas H3MEHYNBOCTD U
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpYyIUit

TpyJa, MBIIIIJICHUE, PeUb

2.5

2.6

3.1

OCHOBHBIE CTaZMM U BETBH JBOJIOLUHU 4YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mNpsAMoOXonsdmui, YenoBeKk HeaHIAEpTAIbCcKui, Yenosek
pa3yMHblid. Haxoku nckomaeMbIx OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE PACchl: EBPONICOUIHAS (EBpa3uiicKas),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHIOJIOMJIHAs  (A3MATCKO-
amMepuKaHckas). UepTsl MpUCHIOCOOICHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycinoBusM cyuecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacu3ma
OpranusMbl 1 OKpyXkarouias cpeaa

DKoslorus Kak Hayka. 3a/laud M pa3felibl 3KOJIOIMU. MeToabl 9KOJIOTMYECKUX
UCCIIeIOBAaHMA.  DKosorndeckoe  MupoBo3zperume.  Cpensl  oOuTaHMsA

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AyIIIHAA, ITIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue (axropel. Kiaccudukanms skonoruyeckux — (pakropos:
abuoTuyeckre, OMOTHYECKHE M AaHTPOIOTEeHHbIE. J[eHCTBUE 3KOJOTHYECcKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (pakTopel: CBET, TeMIEparypa, BIAXKHOCTb. DOTONEpHOIU3M.
[IpucnocoOnenust OpraHu3MoB K JAEWCTBUIO aOMOTHYECKHUX  (PaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue gaxtopsl. Buabl 6MOTHUECKUX B3aUMOJECHCTBUI: KOHKYPEHIIHUS,
XHUIIHAYECTBO, IMapa3uTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaxjJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIM3M, HEUTpaidu3M. 3HaYeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[CCTBaX

OKOJIOTHUCCKHE XapaKTCPUCTHUKHU MOITYyJIAINHA. OCHOBHBIE IIOKa3aTeCIn
MomyJjianuu: 4YuCJICHHOCTL, INIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTb, MMPUPOCT,

Murpanus. J[MHaMuKa YUCICHHOCTH MONYJISIIHAN U €€ PEeryIsius

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBasd,
MPOCTPaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomMmunantel. CBsi3u B

OHoIIEHO3€E




4.2

Okojoruueckue cucrembl (3kocucteMsbl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduyeckue (MHUIEBBIE) YPOBHU SKOCUCTEMEBI. [IuIeBkIe enu u
cetu. OcCHOBHBIE TOKa3aTeid JKOCHCTEMbI: Ouomacca, MPOAYKIIHA.
DKOJOTUYECKHE MUPAMHUJIBI: TTPOTYKIINH, YHCIEHHOCTH, Onomacchl. CBolcTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranusAa, pa3BuTUcC. CYKHGCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PeK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akTop ycToHumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctraB W CTpPyKTypa
o6uocdepsl. XKupoe BemectBo u ero pynkuuu. OcodeHHocTH OHOchepsl Kak
rio0anpHOM 3KocHcTeMBbl. JlMHaAMHuUecKkoe paBHOBEcHE M OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocPepbl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTeHHBIE U3MEHEHUsS B Ouocdepe.
I'mobanbHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YIOPAaBIEHUS TPUPOAHBIMU pecypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorwus / Ilaceunux B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Tlon

pen. [laceunuka B.B., Akunonepnoe o6miectBo «M3narensctBo «IIpocBenieHuey

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edso.ru/






