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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO0 OMOJOTHMH TEOPETUYECKYI0 OCHOBY JJIsi ONpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWN K YPOBHIO IMOATOTOBKH BBIMTYCKHHUKOB, TOJOXEHHS 00
o0LIMX LEeNsIX M MPUHIHUNAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOoTHH,
e 3HAUYECHHWU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHUS UYEIOBEUYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEIeNICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TEeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOyYaroIIUXCS cpeacTBaMu ydyeOHoro mnpeamera «buonorus»,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTeIbHOTO TPOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OMONOTHMHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN ACATEIbHOCTH/Y4€OHBIX NEHCTBUN 0OYUJAOMIMXCS 110
OCBOGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEeMCTBEHHOCTH B HW3Y4YeHUH Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPHUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [loatomy Hapsay ¢ U3ydeHHueM 001Ie0MOIOTHUECKUX TEOPUH, a TaK)Ke 3HAHUH
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAAHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMM  YEJOBEKAa, MEAUKO-TEHETHYECKOr0  KOHCYJIbTUPOBaHMS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00pPa3HOT0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHHE BHUMAHHS K MPUKIAJTHON HANPABIEHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» NMPOJUKTOBAHO HEOOXOIUMOCTbIO O0ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y O0YyYarOUUXCs CHOCOOHOCTH AMAaNTHUPOBATHCS K M3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpeiHero o0Imero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O J)KUBOI Mpupoe, e€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MPUPOJIE U YETIOBEKY.

Bosbmioe 3HayeHue OMOJOTHS MMEET TakKe Ui pEIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro o0pa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue
6uonoruu obecrnednBaeT ycaoBUs A (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOW KYIBTYpBI, CIIOCOOCTBYET WHTETPAluN
OMOJIOTUYECKUX 3HAHUHU C TMPEICTaBICHUSAMH M3 IPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUN y4eOHOTo mpeameTa
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«buonorus» coCTaBWIM OCHOBY ISl ONIPEICIICHHS MTOIX0/I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B pOrpamMme 1o OUOIOTHH.

OT10op comeprkanus yueOHoro npenmeta «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaroIIUecs TOJIAKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAYMMBbIC JUIsi (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUA
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEJCTAaBICHUA O COBPEMEHHON €CTECTBCHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpHEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CtpykTypupoBaHHE COJEpKaHUs Yy4eOHOTO MaTepuaga B MPOrpaMMe MO OWOJIOTHU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
YKUBOU TIPUPO/IBL, O €€ YPOBHEBOM OPTaHU3AINN U SBOJIIOINH. B COOTBETCTBUY C 3THM B CTPYKType
yuebHoro npeamera «buonorus» BbIIEICHBI CIEAYIOUINE coAepxKaTelbHble TuHUU: «buonorus
KaK Hayka. MeToJIbl Hay4yHOTO MO3HaHusM», «KileTka kak Ouosorndeckas cucreMay, «Opranu3m
Kak Ouonornyeckas cucreMay, «CucteMa U MHOTrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Lenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJISi TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KHBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOJIEM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs peIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYArOMIMMHCS CUCTEMBbl 3HAHUN O OHONOTHYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MpaBUjaxX, CIy>KalldX OCHOBOW st (pOPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX HaydyHOTO IMO3HaHUS,
CTPOCHUHM, MHOTOOOPa3HMH W OCOOCHHOCTSX MKHBBIX CHCTEM PAa3HOTO YPOBHS OpraHHW3allu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTH;

(dbopMupoBaHHE y OOyYAIONUXCS TMO3HABATEIbHBIX, HHTEUICKTYAIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJCH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpraHM3aIIH;

CTaHOBIIEHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dhopmupoBaHre y 00y4YaIOIMUXCS YMEHHH WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAaHUA B TMPAKTUYECKOW MAESITENTbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM KUBOU MPUPOJIBI,
HE00XO0IUMOCTH OEPEeKHOTO OTHOIICHUS K HEl, COOTIOICHHS STHYCCKHX HOPM TIPH MPOBEICHUN
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU ]ISl TIOBBIICHHS YPOBHS JKOJIOTHYCCKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHECHHE TTPHOOPETEHHBIX 3HAHWUN M YMEHHH B TIOBCETHEBHOW JKWU3HU JUIS OICHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHUIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00I€BaHUH.

B cucreme cpennero obmiero oodpazoBanusi «buonorusy», uzyuaemasi Ha 6a30BOM YpPOBHE,
SIBIIICTCSL O0SI3aTEIBHBIM YYEOHBIM TIPEIMETOM, BXOSIIMM B COCTaB IPEIMETHOW 00acTh
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

MECTO YYEBHOI'O ITPEMETA «bHOJIOTI'US1» B YYHEBHOM IIJTAHE

OO0r1ee ynco YacoB, BBIACICHHBIX I U3yYeHUsT OMOJIOTHH — 6849acoB:
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B 10 kmacce — 34 ugaca (1 gac B Hememio), B 11 kmacce — 34 uvaca (1 yac B Hememo
[Ipenyaraemelii B porpaMMme 1Mo OWOJIOTHH IMEPEeYCHb Ja0OpaTOPHBIX M MPAKTHUYECKUX PadoOT
SIBIIIETCS. PEKOMEHIATEIbHBIM, YUUTENb JEaeT BHIOOp MPOBEICHUS JIAOOPATOPHBIX padOT U
OIIBITOB C YUETOM MHIUBUIYAIBHBIX OCOOCHHOCTEH 00YYarOIINXCS, CITMCKA SKCIIEPUMEHTATBHBIX
3a/laHui, MpeJIaraéMbIX B paMKaX OCHOBHOI'O TOCYIaPCTBEHHOT'O DK3aMEHa M0 OMOJIOTHH.

OuHo-320uHas popma:

-B 10 knacce — 34 vaca (1 yac B Hezenr0): 34 ayJMTOPHBIX YacOB;

—-B 11 knacce — 34 vaca (1 yac B Hezmer0): 34 ayAUTOPHBIX YacOB;

3aounas ¢opma:

-B 10 ximacce — 34 gaca (1 gac B Hemenmo): 30 ayIUTOPHBIX YaCOB, HAITMCAHKE ITOJIYTOIOBBIX
JUATHOCTHYECKUX padOT - TECTOBBIX 3aJaHMiA, pa3MENICHHBIX Ha O0pa30BaTEIHLHOM IOpTAJIe
«Buptryanbnas mkona» (https://new.vsdo.ru) - 4 gaca;

-B 11 xiacce — 34 vaca (1 uac B Heneno): 30 ayIMTOPHBIX YaCOB, HAITMCAHKE TTOJTYTOIOBBIX
JIMarHOCTUYECKUX PAa0OT - TECTOBBIX 3a/laHUi, pa3MEIICHHBIX Ha 00pa30BaTEIILHOM TIOPTAaJe
«Bupryanbhas mkoia» (https:// new.vsdo.ru) - 4 yaca,

Bri0op npoBesieHus 1a00paTOPHBIX PA0OT U OIMBITOB OCYIIECTBIIEH C Y4ETOM 0COOCHHOCTEH
JUCTAHIIMOHHOTO OOYYCHHs, a TaKXe C YYeTOM CIHCKA JKCICPUMEHTAIBHBIX 3aJaHHi,
npe/iaraéMbIX B paMKaX OCHOBHOT'O FOCYIapCTBEHHOTO YK3aMeHa M0 OMOJIOTHH.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueil, 3TUKOW, ICTETUKONM u TpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTHHBI Mupa. CucTeMa OMOJOTHYECKUX HayK.

MeTo/1p1 TO3HaHUS )KMBOW IPUPO/IbI (HAOJI0IEHUE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHUE,
KJ1accu(pUKaIus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbros, . Yorcon u @. Kpuk.

Tabauie! u cxeMbl: «MeTobl TO3HAHUS KUBOM TPUPOJIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTnueckast pabora Ne 1. «Vcrnonb3oBaHue pa3nMUHBIX METOJNOB IPH H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3ALMA.

XKusbie cuctempl (OMOCHCTEMBI) KaK MpeaMeT W3ydeHus Ouonoruu. OTiHuUMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPHUPO/IBI.

CpoiictBa OmocucteM M UX pazHooOpazue. YPOBHM OpraHu3alMu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJII€TOYHBIM,  TKAHEBbIM, OPraHM3MEHHBI,  MOMYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKH), OMOC(hEpHBI.

JdemoHcTpauuu:

Tabnuiel u cxembl: «OCHOBHBIC TPU3HAKU JKU3HU», «YPOBHU OpTaHHU3AINH >KUBON
PUPOJIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMHYECKUM  COCTaB  KIETKHM.  XUMHUYECKHE  DJEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OYHKIMKA BOABI U MUHEPAIbHBIX BellecTB B kieTke. lloanep:kaHne OCMOTHYECKOIO
OanaHca.

benxu. Coctas u crpoenue 0enkoB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHUMbIE AMUHOKUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
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MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoMcTBa OenKoB. buonornyeckue GyHKIMU OEITKOB.

depmeHThl — Ouonoruueckue Karanuzatopel. CTpoeHue (epmeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cneuuduuHocTh. Kodepmentsl. Butamuubel.  Otriauuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBosl: MOHOCaXapH bl (TJ1H0K03a, pubo3a 1 1e30Kkcuprud03a), qucaxapuabl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIUN
YIJIEBOJOB.

Jlumuapr:  Tpurmmuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHMIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxkneunossie kucnotel: JIHK 1 PHK. Hykiieotnapl — MOHOMEPHI HYKJIEUHOBBIX KUCIIOT.
Crpoenue u ¢yuxuun JJHK. Crpoenne u ¢ynkuum PHK. Bunet PHK. AT®: crpoenue u
GbyHKIHH.

[Muronoruss — Hayka o kierke. KinerouHass teopus — nmpumep B3aMOICHCTBUSA HIEH U
(akTOB B HAYYHOM [1O3HAHUU. METO bl U3yUEHHsI KIICTKH.

Knerka xak nemnoctHas xuBas cuctema. O0Iue IprU3HaKK KIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyinbl JIHK kak renerudeckuit anmapar, cuctemMa CUHTe3a OeJka.

Tunsl KIETOK: 3yKapuoTHYecKas U Ipokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoit kieTku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (yHkmuu. LlurorazMa u €€ OpraHOWIBL
OnnomemOpanHble opranonasl kietku: JIIC, anmapar [onbaxku, 1uzocomsl. [lomyaBTroHOMHBIE
OpraHouIbl KJIETKH: MUTOXOHAPUH, IIacTUIbl. [Iporcxoxkienne MUTOXOHAPUH U T1acTua. Bus
wiactua. HemeMOpaHHbIE OpraHouAbl KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUYKH, KryTUKU. OyHKIIMK OpraHOMA0B KIIETKU. BKitoueHus.

Snpo — peryasaTopHslii neHTp kieTku. CTpoeHue sapa: sepHas 000J04yKa, Kapuoria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeIlIeCTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. llneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel: «PacnpeneneHne XUMHYECKHX JJEMEHTOB B HEXHUBOM  INPUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuuer u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyibl O6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapHOTHYECKON
KieTkn», «CTpoeHue KUBOTHOW KIeTKn», «CTpOCHHE pPACTHTEIbHOW KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasn.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, OO0OpYAOBaHHWE IS TPOBEACHHS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabota Ne 2. «lM3ydeHuwe CTpOEHHUS KJIETOK PACTCHHH, >KMBOTHBIX M
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax U UX OMUCAHUE.

Tema 4. FKuzneneaTeJLHOCTh KJIETKH.
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OOmen BemiecTB, WM MeTa0bOIM3M. AccUMWISIIHS  (TUIACTUYECKHA OOMEH) U
JUCCUMUIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poip
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHblid. Poib depMeHTOB B 00MEHE
BEILECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

@®orocunre3. CperoBass M TeMHOBas ¢a3bl (orocunre3a. Peakuuu doTocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHEe OaKTepuu. 3HAYCHHE XEMOCUHTE3a IS KU3HU Ha
3emuie.

OHepreTnyecknii oOMeH B  KieTKe. PaciieruieHue  BEIIECTB, BBIJCICHHE H
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTEIbHOE
dochopunuposanue. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknum wmartpuunoro cuute3a. [enermueckas wunpopmamms u JHK. Peamumzamus
TeHeTUYeCKOl HH(popMaluu B KieTke. ['eHeTuuecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
U. ViBanoBckuit). OCOOEHHOCTH CTPOEHHUS U JKU3HEHHOrO IMKJIa BUpPYycoB. bakrepuodaru.
Bone3nu pacTeHwuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEIC BUpycamu. Bupyc nMMyHomedunnTa
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTtHasi TpaHCKpHIMLMS, pEeBEpTa3a U WHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.

JdemoHcTpanum:

Ioptpetst: H. K. Konsuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabouiet ~ u cxembl: «Tunbl  nuTanus»,  «Mertabonuzm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHKMOHUpoBaHue reHa», «CuHre3 Oenmka», «l'eHeTmueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u xkusHeHHbIH 1ukn Bupyca CIIMa, O6axtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynosanue: Moaenu-anmiukauun «Yapoenue IHK u Tpanckpunmus», «bruocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, wiaM >KU3HEHHBIM UK Kietku. MHTepdaza u mwuros. Ilporeccsr,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS W WHIAWBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Jenenue knetku — muto3. Ctagum mutosa. [Iponeccel, npoucxoasdimye Ha pa3HbIX CTaIusAX
MUTO3a. bronornueckuit cMpIca MUTO3a.

[IporpamMmmupyemas rubesnb KJIeTKH — alomnTo3.

@opMbl  pa3MHOKEHHUS OpraHu3MOB: Oecrojioe M mosoBoe. Buasl  Gecmosnoro
Pa3MHOXKEHHUS: JIeJICeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIOI0ro.

Meiio3. Cranuu Mmeiiosa. IIpoueccel, mpoucxoasmme Ha craausx Menosa. [loBeneHue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaUEHUE Mei03a.

['amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTro30oup,
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SUIIEKIIETKa) — crepMatoreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS — SHICKICTOK U
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBuayanpHoe pa3BuThe (OHTOTEHE3). DMOpPHOHAIBHOE pPa3BUTHE (IMOPHOTCHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TracTpyJsius,
oprarorene3. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Pocrt u pa3zButne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaANHN
pa3BUTHSL.

JdemoHcTpauuu:

Tabnuie! u cxembl: «®opMbl pa3MHOKEHUST OPraHU3MOBY, «J[BOHOE OIJIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHbld mukimy, «Permkarus
JHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pazBuTue, «I'ameTorenes y MiIeKOMUTAIIINX
1 4yesoBekay, «OCHOBHBIC CTaIMA OHTOTECHE3a.

O6opyaoBaHKe: MUKPOCKON, MHKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOIIET 0,
«Sliueknerka miekonuTaromero», «Kapuoknnes B kiieTkax KOperika JIyka», MarHUTHast MOJIEIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

JlaGoparopHass pabora Ne4. «M3yueHHe CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHNU3MOB.

[Ipenmer u 3agaum reHeTuku. VcTopusi pa3BUTHUS TEHETUKU. PoOib LMUTOJIOrMH M
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKMX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKHA (THOPUIONOTUYECKUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  MPU3HAKOB,  ycTaHOBIeHHble ['. Mennenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equH000pa3us THOPUIOB MepBoro nokosienus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JJOMUHHUPOBAHUE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uTroreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEIeICHHsI TEHOTUTIA OCOOU.

CuemnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana mno cremieHHOMY
HacJe10BaHMIo TeHoB. HapylieHue clienyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas TEOPHS HACTEACTBEHHOCTHU. [ eHeTUYeCKue KapThl.

I'enetuka nmomna. XpoMOCOMHOE OIpEaeeHHE 1Mojaa. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHBIE OpraHuW3Mbl. HacnmemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBoCTh. Buibl HI3MEHYMBOCTH: HEHACIIECTBEHHAS U HAaCIeACTBEHHAs. Poib cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKANUOHHOW HW3MEHUYMBOCTH.
BapnannonHbI psg u BapuannoHHas kpubas. Hopma peakiuu npusnaka. KonudyecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAUPUKAIMOHHON N3MEHYMBOCTH.

HacnencTBennas, wiv reHOTUIIHYECKast, H3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTallOHHAs
u3MeHYnBOCTh. Kiaccudukanuss myranuii: reHHblE, XpOMOCOMHBbIE, T'€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. M. BaBuiosa.
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BHesiepHast HacineICTBEHHOCTh U M3MEHYUBOCTbD.

I'enetnka uenoBexa. Kapuorun denmoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudeckuid. COBpEeMEHHOE OIpeAeNICHUEe TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHUEe, B ToM uucie ¢ nomomipio I1I[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MPeIpacloiiokKeHHOCTHIO,
XxpoMocoMHble Oone3Hu. Comaruyeckue W TeHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 3710pOBOrO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKHI U JICYCHHS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabauiel 1 cxembl: «MOHOTHOPHUIHOE CKpEIIUBAaHUE U €r0 [IUTOrCHETHYeCKasi OCHOBAY,
«3aKOH pacIIelyIeHus] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSY,
«Mero3y, «B3anMoIeiCTBUE aJJIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHUI, J)KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl wu3MeHunmBoCcTHY», «MomndukanuoHHas
U3MEHUYUBOCThY, «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anmiukanun «MoHOruOpuaHOe CcKpemuBanuey, «HemomnHoe
JOMUHUpOBaHUEY», «JuruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI W
MuUKponpenapat «Jpo3oduna» (HopMa, MmyTanuu (GOpMbl KPBIIILEB U OKPAcKH Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToOB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas padota Ne 6. «M3yyenne MmoaupuKamOHHONW U3MEHYUBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiZia U BapUAllMOHHOW KPUBOI.

JlaGoparopHass pabora Ne7. «AHanmu3 MyTauuid y JApo30@uibl Ha TOTOBBIX
MHUKpOIIpenaparax,.

[IpaxTuueckas padora Ne 2. «CocraBiieHne 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUe CEJIeKUUU U AoMecTuKanus. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHHid. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCOBbIi M MHIUBUAYAJIbHBIA OTOOPHI B CEJEKIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoacTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaug. CKpelBaHie YUCTHIX TUHUN. ['eTeposuc, unm rudpuanas cuna. HepoacrsenHnoe
cKkpemuBaHue — ayrOpuauHr. OtaanéHHas ruOpuausanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 M IOJy4YEHHE MOJUILUIONI0B. JOCTHIKEHUS CEJIEKIMM pacTeHUM, XHUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEHEpHs. OTalbl CO3/IaHUA
pexomOunanTtHOM JIHK u Tpancrennsix opranusmon. Kiierounas wumxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHKME BBHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Moptpetsl: H. U. BaBuinos, U. B. Muuypun, I'. /I. Kapneuenko, M. ®@. NBaHOB.
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Tabauiel ¥ cxembl: kapTa «LIeHTpbl IPOMCXOXAEHHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHni», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHu», «OTaanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomumnoungus», «OOBEKTHI
O6uotexHonorun», «Kierounele KynbTypbl U KJIOHMpOBaHUE», «KOHCTpyHpoBaHHE U IEpEeHOC
T€HOB, XpPOMOCOM.

OO6opyioBaHue: MYJISDKU TUIOAOB U KOPHEIUIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJbI M JOCTUXKEHUS CEJICKIIMU PACTEHUM U >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, JTA0OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosIronMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOpPUHU. ODBOJIOLMOHHAS TEOpUS U €€
MeCTO B OHosoruu. BiysHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenscrBa »BoyOLMU. [lasleoHTONOrMYECKHE: MOCIEAOBATEIBLHOCTD IOSIBICHUS
BUJIOB B MTAJICOHTOJIOTUYECKOH JIETOMHCH, ITepexoHbie (hopMbl. broreorpaduueckue: CX0ACTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA W Pa3uyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aAHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJUYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKyIIMe CHMJIBI  3BOJIIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpossomnronus. [Tomynsanus kak eIMHULA BUAA U 3BOJIIOLINH.

JBuxymue cuibl (pakTopbl) IBOJIOLKMKA BUJOB B Npupoae. MyTallmoHHbBIN mpolecc U
KOMOWHATHBHAsI U3MEHYMBOCTH. [lomynsaoHHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EctectBeHHbIll 0TOOp — HampaBisitolui ¢gaktop 3BomOnUH. DOpMBI €CTECTBEHHOIO
otOopa.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bostoluu. [Iprumeps! npucnocoOaeHuit
y OpraHu3MoB. ApoMop(h 036l U UIMOAJANTALIUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buaa. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkpoaomtonusi. @opMbl 3BONIONUH: (puUiIeTHYECKasi, TUBEPTeHTHAsl, KOHBEpreHTHas,
napanensHas. HeoGpatumMocTs 3BoONNN.

[Ipoucxoxaenne  OT  HecHeUAIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanusanys. AjanTuBHas paauanys.

JdemoHcTpauuu:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenp, @. Mrosep, A. H. CeBepiios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBennblit  oTO0p», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue mnopos
KUBOTHBIX), «[Honmynsuum, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApoMOpP(O3bD»,
«Manoanantammmy, «OO0mas nereHepanusy, «JBmwkymme cuibsl 3Bomonuny, «Kapra-cxema
MapmpyTta nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucmocobieHHOCTh
opranu3MoBy, «I eorpadudeckoe BHI000pa3oBaHuey», « IKOJIOTHIECKOE BHI000pa30BaHUEY.
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Ob6opynioBanue: KOJJICKIHSI HACEKOMBIX C Pa3IMYHBIMH THIIAMHU OKPACKH, HAOOP TIOJIOB U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTIOCOOTICHHUM Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX).

buoreorpaduueckass kapra mupa, Koyiekuus «QDOpMbI COXPaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U PACTCHMI», MoJenb anrummkanusa «llepekpéct XxpoMocom», BiIaXkKHbIE IIpenapaThbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTal# (HOPMbI KPBIJILEB U OKPACKHU TETa).

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne2. «OmnmcaHwe TPHUCIOCOOJICHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBEeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbI€ NIPEICTaBICHUS O 3apOXKIECHUU KU3HU. HaydyHble runore3pl BO3HUKHOBEHUS
JKU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpraHMYECKUX BEILIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosronny. HavanbHble 3Tansl Onosorundeckoit sosroruu. ['unoresza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX 3BOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBbIX OPTaHU3MOB.

Pa3zButue xxu3nu Ha 3emiie o 3pam u nepuoaam. Karapxeii. Apxeickas u mpoTepo3onckas
apbl. [laneo3oiickas 3pa u e€ nepuoibl: KEMOPUNUCKUNA, OPJOBUKCKUHN, CUITyPUNCKUN, JE€BOHCKHIA,
KaAMEHHOYTOJIbHBIH, IIEPMCKHUH.

Me3o30iickas 3pa v €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickas 3pa u €€ nepuoibl: MaJeOreHOBbI, HEOT€HOBbIN, aHTPOIIOI€HOBBIM.

XapakTepucTUKa KJIMMaTa U IeoJOrH4ecKuX IpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLHAN
PaCTUTENIBLHOTO U )KUBOTHOT'O MHpa. ApoMOop(o3bl Y pacTeHHH U )KUBOTHBIX. [losiBIIeHUE, pacuiBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoOro MHpa Kak OTpakeHue 3BOIOIMH. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIIBI OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTpOHoJiorMss Kak Hayka. Pas3BuTue mnpejacraBieHHil o
IIPOUCXOXKIECHNUN YesloBeKa. MeToIbl U3ydeHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKa.

JBwxyume cuibl (pakTopsl) aHTpomoreHesa. HacneacTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpyZa, MBILUICHHUE,
peusb.

OcCHOBHBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, YeTOBEK yMeblH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
MCKOIAaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME PACHI: €BPOIECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouJiHasg  (dKBaTopualibHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOICHHOCTH IIPE/ICTaBUTEIEN YEIIOBEUECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmnuibl u cxembl: «Bo3arkHOBeHHEe CONTHEUYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mupay», «CpaBHEHHE aHATOMHYECKHUX YepT CTPOEHUS
YeNIOBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEIKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HUeroBeuecKne pacoi».
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Ob6opynoBanue: Mmysku  «[Ipoucxoxxaenne denmoBeka» (OIOCTBI  aBCTPATONHUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOnia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuteKuus «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTCHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTrueckas padbora Ne 1. «M3ydeHue HCKOMaeMbIX OCTATKOB PACTEHHUM U )KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emie» (B eCTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl 4 OKpY KaOLIas cpejaa.

DKOJIOTHSl KaK Hayka. 3aJauyd M pas3liefbl JKOJIOTHMH. METOoIbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHusT  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYyIIHAs, IOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Okonorndeckue (akropel. Knaccudukanus skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTOphl:  CBET, TEMIIEparypa, BIAKHOCTb. DoTonmepuoausm.
[TpucnocoOieHust OpraHu3MoB K JeHCTBHIO a0MOTHUYECKUX (paKTOpoB. bruomoruueckue puTMsl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HAuYeHHE OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU nomyasuud. OCHOBHbIE IIOKAa3aTEJU IOMYJISIUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXIAaeMOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JluHammuka
YHUCJIEHHOCTH MOMYJISILIUY U €€ peryJssiusl.

JdemoHcTpanum:

[optpetsr: A. I'ymboasar, K. @. Pynwe, O. ['ekkensb.

Tabnuue! u cxemsl: kKapta «[Ipupoansie 3006 3eminy, «Cpebl 0OUTaHUST OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MONYJISIUU
uHOY30pUn-Tyhenbkn», «[Iuiessie nemnm».

JlaGopaTopHble U NpPaKTHYeCKUEe padoThI:

JIaGopatophas pabota Ne 3. «Mopdonoruyeckre 0coOEHHOCTH PACTEHUH U3 pa3HbIX MECT
oOUTaAHUSY.

JIaGopartopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[loacu€t MIOTHOCTH MOMYJISALMN pa3HBIX BUOB PACTCHUI.

Tema 4. CooO1miecTBa M IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBAf,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTne 00 skocucTteMe U OGUOTrEOlEHO3E.
@YHKIMOHAIBHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIIOKa3aTeNd 3KOCUCTEMBI: OHoMmacca,
OPOAYKIHMS. OKOJOTHYECKHE MUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccusl.

[IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. ODKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOINOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢aktop ycTtounBocTH dKocucTeM. CoXpaHeHHEe OMOJIOTMYECKOTO
pazHo0Opa3us Ha 3emie.
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VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa Ouochepsl.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH Omochepsl Kak II00aTbHON 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemiecTB U OHOr€OXMMHUYECKHUE LMKl 3JEMEHTOB (yriiepoja, azoTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emiin. AHTPOIIOreHHbIE U3MEHEHHS B Onocdepe. [ modansHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiectBoBaHue Ipupoibl U yenaoBeuecTBa. Coxpanenue OnopasHooOpas3us Kak OCHOBA
ycroitunBocTu Onochepsl. OcHOBa pallMOHATIBLHOTO YIPABICHHUS MPUPOJHBIME PECypcaMi U UX
UCHoJib30Banue. JJocTukeHuss OMONIOruK U OXpaHa MPUPOIBIL.

JdemMoHcTpanum:

[optpetsl: A. k. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuie! u cxembl: «lIumesbie nenn», «buoneHnos: cocras u cTrpykrypa», «llpupoaHsie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMAa XBOMHOTO jiecay, «broienos Bogoéma,
«ArpoueHo3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBHS Ha MNPUPOAY», «Baxnelinme
UCTOYHUKH 3arps3HEHUs] BO3JyXa W TPYHTOBBIX BOJ», «[louBa — BakHEWIIas COCTABIISIOIIAS
ouocthepnr», «DakTopel gerpamauumu  nouB», «llapHukoBbil  3ddexT», «DaKTOpPbI
PaznoaKTHBHOTO 3arpsi3HeHus Onocgepbl», «Obmas cTpykrypa ouocdeps», «Pacrnpoctpanenue
*Ku3HU B Omocdepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriaepoma B O6mocheper,
«KpyroBopoT a3ota B mpupoe».

O6opyaoBaHue: MOAETb-aNILINKALIHS «Tunuuneie OHOIIEHO3BIY, repbapuit
«PactutenbHbie  cooOmiecTBay, KoJuiekiuu — «buonenos», «Bpeautenu = BaKHEHIIHUX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapud U KOJUIEKIMM PACTeHUH U  IKUBOTHBIX,
MIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepariu, U300paKEHUS OXPAHIEMbIX BUIOB PACTEHHUM U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenue y4yebHoro npenMera «buosorusy» Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHUSs
JOJIKHO 00€CTIeYUTh JOCTUKEHHE CIEAYIONUX 00yJarOUMMUCS JTMYHOCTHBIX, METalPeIMETHBIX
U IIPEAMETHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPaMMbl IO OHOJIOTMHM OCHOBHOI'O OOILIEro
00pa30BaHUs JIOJKHBI OTpPakaTh T'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIM U pacIIUpEeHHe OIbITa JeSTEIbHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pealIn3allil OCHOBHBIX HAalpPaBJIEHUI BOCIUTATEIbHON NEATEIBHOCTH, B TOM UHUCIIE B
YacTH:

1) rpa:KIaHCKOro BOCIUTAHMS

—~TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JAESTEIBbHOCTH IPH  BBIOJIHEHUU
MCCIIEOBAHUM U ITPOEKTOB, CTPEMIIEHNE K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIIY;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

—OTHOLIEHHE K OMOJIOTHMM KaK K Ba)XKHOM COCTaBJISIOIIEH KYJIbTYpbI, TOPJOCTh 3a BKJIAJ
POCCHUHCKUX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI OMOJIOTHUYECKON HAyKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

~TOTOBHOCTh OLIEHUBATh NMOBEACHHUE U MOCTYNKH C MO3ULHUU HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOU KYIbTYPHI;

—~IIOHMMAaHUE 3HAYMMOCTH HPAaBCTBEHHOIO ACIIEKTA AEATEIbHOCTH YEJIOBEKA B MEIULIUHE U
OHOJIOTHH;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:
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—~TIOHUMAaHUE PO OMOJIOTHH B (POPMUPOBAHUN ICTETHUECKON KYIbTYPHI JINYHOCTH;

5) ¢wusuyeckoro BocnmUTaHUS, (OPMUPOBAHHS  KYJbTYPbl  310pPOBbS W
IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

—OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO U YCTAHOBKA Ha 3[I0POBBII 00pa3 *KU3HU
(3mopoBoe mUTaHuE, COONIOIEHNE TUTUEHHUECKUX MPABUI M HOPM, COQIAHCHPOBAHHBIA PEKUM
3aHATHH U OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD);

—OCO3HAHUE TOCJEJICTBUA M HEMPHUITHE BPEIHBIX NMPUBBIUEK (YIMOTpeOJIeHHE aIKOTOJI,
HapKOTHKOB, KypeHHE) ¥ UHBIX (GOpM Bpela Uil pU3MUecKoro U MCUXUUYECKOT0 370POBbS;

—Cco0moZieHne npaBui 0€30MacHOCTH, B TOM YHCJIE HaBBIKM O€30IacHOTO TOBEACHUS B
MPUPOAHON Cpelie;

—c(opMHUPOBaHHOCTh HAaBBIKA peQIIEeKCHUU, YHPABICHHE COOCTBEHHBIM 3MOLMOHAIBHBIM
COCTOSIHUEM;

6) TPy10BOT0 BOCIIMTAHMS:

—aKTMBHOE y4yacTHe B PELICHUH MPAKTUYECKHX 3a]au (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHM3aliy, HACEJIEHHOI0 IYHKTa, Kpasi) OMOJOrM4eCcKOM M 3KOJOTMYECKON HalpaBiICHHOCTH,
MHTEpEC K MIPAKTUYECKOMY U3YUEHUIO podeccuil, CBA3aHHBIX ¢ OMOI0TrHeH;

7) IKOJIOTHYECKOT0 BOCTUTAHUS:

—OpHEHTalMsl Ha INPUMEHEHHE OMOJIOIMYEeCKMX 3HAHWM MpHU pelleHUH 3a/1ady B 00JacTu
OKpYKaroIlEe Cpeibl;

—O0CO3HAHHUE 3KOJOTMYECKUX MPOOIeM U IyTel UX pPeLIeHus;

~TOTOBHOCTh K YYaCTHIO B IIPAKTUUYECKOM €ATEIbHOCTH 3KOJOTHYECKONW HAlIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMSL:

—OpHEHTallMsI Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX IIPEJICTaBICHUA 00 OCHOBHBIX
OMOJIOTNYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35X YeJIOBEKa C MPUPOTHON U COIIMATILHON CpeIoi;

—~TIOHMMaHUe poJIv OUOJOTHYECKON HAyKH B (POPMUPOBAHUN HAYYHOI'O MUPOBO33PEHUS;

—Ppa3BUTHE HAy4yHOH J0OO3HATENBHOCTH, MHTEpeca K OMOJOrMYeckod HayKe, HaBBIKOB
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

9) ananTanuu 00y4Yar0IIerocsi K H3MeHsIIIUMCS YCJI0BHSIM COIMATBLHO U PUPOAHO#
cpebl:

—aJIeKBaTHasl OIIeHKa M3MEHSIOLINXCS YCIOBUI; NMPUHATHE pelIeHus (MHIUBHyaIbHOE, B
IpyNIE) B U3MEHSIOMIMXCS YCIOBHUIX Ha OCHOBAaHUM aHajIn3a OMOIOrMYecKoi HHpOpMaIuy;

~IJIaHUPOBAaHUE JIEHCTBUM B HOBOM CHTyallud Ha OCHOBAaHMM 3HAHUH OMOJOTHMYECKUX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yJbTaThl OCBOCHHS MPOTrpaMMbl IO OMOJOTHHM OCHOBHOTO OOIIETro
o0Opa3oBaHUs, JODKHBI OTpaKaTh OBJAJICHHWE CIEAYIOUUMH YHHBEPCATbHBIMU YYEOHBIMU
NEUCTBUSIMU:

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBhie Jornueckue JIeHCTBUS:

—CaMOCTOATENbHO (OPMYIUPOBaTh M aKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

—WCIOJIb30BaTh TPH OCBOCHUM 3HAHUW TPHEMBI JIOTUYECKOTO MBINIUICHHS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o000OIIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUH (BBIIETATH UX XapaKTePHBIE IPU3HAKH, YCTAHABIMBATH CBSI3H C IPYTUMHU MTOHSATHSIMH );

—ONpEAENATh LENU ACATEIbHOCTH, 3aJaBas IAapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI JEATEIIbHOCTH C TOCTABJIICHHBIMU LEIISIMH;

—HCTOJb30BaTh OMOJOTHYECKHE TOHATUS JUIS OOBSICHEHUS (PAKTOB W SBICHHHA >KUBOUN

MIPUPOJIBI;
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—CTPOUTH JIOTUYECKUE PACCYKIAEHUS (MHAYKTUBHBIE, NEAYKTUBHBIE, 110 aAHAJIOTUH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

—~IPUMEHATh CXEMHO-MO/JICJIbHBIE CPEACTBA I IPEJCTABICHUS CYLIECTBEHHBIX CBs3€il U
OTHOILIEHWIA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMI Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

—pa3pabaTbIBaTh IJIaH PEUICHUs POOIEMbI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHAIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

—~BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YNIbTATOB LIEJSM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

—~KOOPAMHHUPOBATH W BBIIOJHATH PabdOTy B YCIOBHSX pPEaTbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

—Ppa3BUBaTh KPEaTUBHOE MBILIUIEHUE IIPU PEIICHUH )KU3HEHHBIX MPOOIIEM.
bazoBble nccaeoBarenbckue 1ecTBUS:

—BJIaJIeTh HaBbIKAMM Y4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM JE€ATEIbHOCTH, HaBbIKAMU
paspernieHust npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHUs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

—HCII0JIb30BaTh PAa3JIUYHbIE BHJIbl JIEATEIBHOCTU 10 IOJIYYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIpETalnH, NMPEOOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

—(GOopMHPOBATH HAYYHBIH THUI MBIIIJICHHUS, BIAJACTh HAYYHOH TEPMHHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

—CTaBUTh U (POPMYIHPOBATH COOCTBCHHBIC 3a7a4d B OOpPA30BATEIBHON JEATEIHLHOCTH U
KU3HEHHBIX CUTYaLlUsX;

—BBISIBJIATh TNPUYMHHO-CIICJCTBEHHbIE CBS3M M AaKTYaJIM3UpOBaTh 3a/ady, BbIJIBUraTh
TUIIOTE3Y €€ PEeLeHUs, HAXOAUTh apIyMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

—aHAIM3UpPOBaTh IIOJYYEHHBIE B XOA€ pEUICHMs 3a7aud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

—J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;

—OCYILECTBIIATH 1EJICHANIPaBICHHbBIN MOMCK NEpEeHoca CPEeJCTB U CIIOCOOOB JEUCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

—~yMeThb TIEpPEHOCUTh 3HAHUS B TO3HABATEJIbHYI0O W  IPAKTUYECKYI0  0O0JacTH
KU3HEJEATEIIBHOCTH;

—yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTeil;

—BBIJIBUTaTb HOBBIE MJIEW, IpeJjlaraTb OPUTMHAIBHBIE IMOJAXOJbl M PEIIEHUs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

Pabora ¢ undopmanuei:

—OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HMH(pOpMaluu (TekcTe ydeOHOro mnocodus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3JIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUYNBOCTD;

—dopMyIupOBaTh 3ampochl U MPUMEHSTh pa3IMyHble METOIbl MpPU TOUCKE U OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

—~TIpUoOpeTaTh OMBIT HCIOJIb30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUMH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

—CaMOCTOSITESIbHO BBIOMpPATh ONTUMAJIBHYIO (OpMYy MpencTaBiIeHUs OHOIOrMYecKOi
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

—HCIIOJIb30BaTh HAy4yHBIN S3BIK B KadyeCTBE CpEACTBA NpH paboTe ¢ OMOJOTrHYecKOH
uHpOpMaLuel: IPUMEHITh XUMHUYECKHE, (PU3NYECKHEe U MaTeMaTUYECKHE 3HAKM M CHMBOJIBL,
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dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

—BJIAZICTh HABBIKAMU PACHO3HABAHUS M 3allUThl HMH(OpManuu, WHPOPMALUOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMyHuKkaTHBHBIC YHHBepcaJlbHble yueOHbIe 1eHCTBHUSA:
Ob61enue:

—OCYUIECTBIIATh KOMMYHHKAIIMH BO BCEX cdepax >KU3HU, aKTUBHO Y4aCTBOBATH B AMAJIOTE
WIH JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI IIpe/UlaraéMoi 3aJaud, YYWUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

—pacrno3HaBaTh HeBepOalbHbIE CPEACTBa OOIICHMS, MOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

—BJaJIeTh Pa3IMYHBIMU CHOCOOAMM OOIIEHUS M B3aUMOJICHCTBUS, TIOHUMATh HaMepEHUs
JPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOH (opme
bopMyITUpPOBaTH CBOM BO3PAKECHHUS;

—~Ppa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIOJB30BAHUEM S3bIKOBBIX
CPENCTB.

CoBmecTHas ACSITEIbHOCTD:

—TIOHUMAaTh M HUCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U MHAMBUAYAIbHON pabOThl MIpH
pemeHny O0MoI0rnYecKor Mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOCHCTBYSI IPU pELICHUH YueOHOI 3a/1auH;

—BBIOMpPATh TEMATUKY W METOABI COBMECTHBIX JIEHCTBH C Y4E€TOM OOIIMX HWHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

—~IpPUHAMATh UEIU COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBATH U KOOPJUHHPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

—OLIEHMBATh KaYeCTBO CBOET0 BKJIAJ1a M KaXJJOI0 YUaCTHHKA KOMaH bl B OOLIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

—Ipe/uIaraTb HOBBIE NPOEKTHI, OLIEHUBATH WIECH C MO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

—OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pA3JIUYHBIX CUTYyalUsX,
MPOSBIISATH TBOPYECTBO M BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
CamMoopranusanusi:

—HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSA [UIS BbIBIEHUS NpPoOJIeM U HUX pELIeHHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

~BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH 11€71€BbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpYXKarOIIHX;

—CaMOCTOSITESIbHO OCYLIECTBIIATH [MO3HABATENbHYIO JESITENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOW JESATEIBHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

~CaMOCTOSITEIIbHO COCTABJIATH IUIAH PEIICHUs POOIEMbI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

—1aBaTh OILIEHKY HOBBIM CUTYalIHsIM;

—pacuIMpATh paMKH y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

— JIeNaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

—OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

—Ccnoco0CcTBOBATh (DOPMUPOBAHUIO U TIPOSBIICHHUIO IIUPOKOH SPYAUIIMH B PA3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYIbTYPHBIH YPOBEHB
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CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

—J1aBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATbH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

—BJIaZIETh HaBBIKAMU I103HABATENbHON Pe(ICKCHM KaK OCO3HAHUS COBEPLIAEMBIX JAEHCTBHM
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUIs OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O peILLCHMS;

—YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

~IPUHUMATh MOTHUBBI U ApPTYMEHTHI APYTUX IPU aHAJIU3€ PE3yIbTaTOB JIEATEIbHOCTH;
[Ipubsarue ceds U APYIUX:

—~IpUHUMATh ce0s1, TIOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA,

—~IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

—IpU3HaBaTh CBOE MIPABO U IIPABO JAPYI'UX HA OIIMOKH;

—Ppa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C IMO3ULIUU APYTOro YEIOBEKa.
INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpenmetHbie pe3ynbTaThl ocBoeHus rporpammbsl COO 1o 6uosnoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crieruduueckue st yaeOHoro npeamera «buosorus» HaydHble 3HAHHUS, YMEHUS U
Croco0bl necTBuit o OCBOCHHIO, UHTEpIPETALUN
U IpeoOpa30BaHUIO 3HAHUN, BUJIBI JESATEILHOCTH 10 TOIYYEHUIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysibTaThl MPEACTaBIEHbI MO Trojam
o0OyueHusl.

[IpenMerHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce IOJKHBI OTpaXKarTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE U pOJIM OMOJIOTMH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHne OMOJIOTHYECKUX TEPMUHOB U MOHSTUM: KU3Hb, KIIETKA,
OpraHu3sM, MeTa0ou3M (0OMEH BEILECTB U MPpeBpallleHUue YHEPTUH ), TOMEOCTa3 (caMOoperysius),
YpOBHEBasi  OpraHW3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (pEmpOIYKIIHS),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHaf,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpaXx MHOroo0pa3usi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTreHuid H.
W. BaBusnosa), onpeaensaTh IPaHULIbl UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOAaMH HAYYHOIO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
XKHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLECCOB: 0OMEHa BEILECTB U
NpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHIANBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHE MPUMEHSTh MOJyY€HHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, 1711 IPUHATUS TPAKTUUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbIO O0ECTICUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO IMOBEJEHHUsI B OKpYXarolllell NpPUPOAHOM cpele, NMOHMMaHUE HEOOXOIUMOCTH
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WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMOJIOTMH W OMOTEXHOJOTHH JJsi palOHAIBHOTO
MPUPOIONOIB30BAHUS;

yMEHHUE peliaTh 3JIeMEHTapHble TE€HETUYECKHE 3aJayl Ha MOHO- U JUTHOpHUIHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACEeI0BaHNEe, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUTSL TIpeJICKa3aHusl HacleJOBaHUs IPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBINOJHATH JTa0OPAaTOpHbIE U MpaKTUYeCKue paboThl, COOI0IATh MpaBuia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KpPUTHUYECKH OILEHUBATh U HHTEPIPETHPOBATh MH(POpPMALMIO OHMOIOTHYECKOTO
COJIepXaHusl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHbIE MaTEpPHUalbl), STUHUECKHUE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco037aBaThb COOCTBEHHbIE NHUCHbMEHHBIE M YCTHBIE COOOIEHHUs, 0000IIas
OMOJIOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

11 KJIIACC

[IpeameTrHsie  pe3ynbTaThl OCBOCHHS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPbIBATh COJIEPKaHNEe OMOJIOTMYECKUX TEPMUHOB U MIOHATHI: BUJ, OMYJISILIMS,
reHO(OH[, HBOJIOLMS, JABIKYLIHME CHIIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, OKOJOrMYECKHe (AaKTOpbl, OSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHHE u3Jarath Ouojiornyeckue Teopuu (dBosounoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpUs HBOJIOLUM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablieBoro cxojcrtsa K.
M. bapa, yepenoBaHus IMaBHbIX HampasieHuil u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOrMM: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJOTMYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJTYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIETATH CYIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUECKUX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOr€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHus, MPHUCIIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHMYECKUX (PaKTOPOB Ha
OpraHM3MBl, IIEPEHOCA BEUIECTB U MIOTOKA 3HEPTUH B SKOCUCTEMAX, AHTPOIIOIE€HHBIX U3MEHEHNH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB M OMOre€OXMMHUYECKHX IHKIOB B
ouocdepe;

yYMEHHE MPUMEHSTh MOJIyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30MacHOCTH CBOErO 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJIEHUusT HOpM
IPaMOTHOTO TOBEJEHHsI B OKpYXaolleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IIPUPOIONOIB30BaAHUS;

YMEHHE peliaTh 3JIEMEHTapHble OHOJOTMYECKHE 3aJaud, COCTaBIISATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B DKOCHCTeMax (111U MMUTAHMUS );
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YMEHHE BBIMOIHATH J1a00paTOpHbIC U MpakTU4Yeckue paboThl, COOII0IATh MpaBWIA TPU
paboTe ¢ y4eOHBIM U JIa0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelaCcTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHalbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CcoO3/7aBaTh COOCTBEHHBbIC TIMCBMEHHBIE M YCTHBIE COOOIIEHMs, 00001Ias
OMOJIOTUYECKYI0O HMH(POPMAIMI0 W3 HECKOJBKMX WCTOYHHKOB, TPAaMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.
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XapaKkTepuCTHUKA OCHOBHBIX BHJIOB JCSITCIBHOCTH YICHUKA
(Ha ypoBHE y4eOHBIX CHCTBUI)

buonorus xak HayKa

0.5

PackpeiBaTh colepskaHne TEPMUHOB U IOHATHI: HAyyHOE MHPOBO33DEHHUE,
Hay4Has KAapTHHAa MHUpPA, HAy4HbIM METOJ, THUIOTE3a, TEOPHs, METOMbI
UCCleIoBaHMs. XapaKTepu3oBaTh OMOJIOTHIO KaK HayKy, €€ MECTO U pOJib CPeIH
JPYTUX €CTECTBEHHBIX Hayk. Ilepeuncnars pasaensl OMOJOTUU B COOTBETCTBUE C
o0beKkTaMu u3ydeHus. Ha3piBaTh BakHel1ne oTpaciay OMOJIOTHYeCKUX 3HaHUHM U
3aauu, crosiuue nepen o6uonorueit XXI B. PackpbiBaTh cofepixaHie TEPMUHOB U
IOHSTHN: HAyYHBIM METOJ, METOJbl HCCIEN0BaHUA. XapaKTepU30BaTh OCHOBHBIC
METO/Jbl IO3HAHUS KUBOW INPHUPOAbI: HAOIIOJEHUE, SKCIIEPUMEHT, ONHCAHUE,
U3MepeHue, KiaccupuKanus, MOJCIUPOBaHUe, CTaTUCTHUYecKas 00paboTKa
JAHHBIX

KuBpie cuCTeMBl U HX

OpraHu3aIus

PackpbiBaTh coliepkaHHE€ TEPMUHOB M IOHATUH: CUCTeMa, OHOJOrHuYecKas
CUCTEMa, 3IEMEHTbI CUCTEMBI, CTPYKTYpa OMOCUCTEMBI, CBOICTBA )KUBBIX CHUCTEM,
OOMEH  BelIEeCTB, pa3MHOXXEHHE, pOCT, pPa3BUTHE, HACIEICTBEHHOCTb,
W3MEHUYUBOCTb, pa3/Ipa)kKUMOCTh, 3HEPrO3aBUCUMOCTb, YPOBHHM OpraHU3alMU
KHU3HU (OMocucTeM). XapaKTepu30BaTh HPUHIMIIBI OpraHU3alMd OHOCHCTEM:
OTKpBITOCTh, BBICOKAs YHOPSAOYEHHOCTh, CAMOPETYJSALHUSA, HEPAPpXUUHOCTD.
[IepeuncnsaTs yHUBEpCAIbHBIE CBOMCTBA )KUBOTO: €IUHCTBO XUMHUYECKOT'O COCTaBa,
pa3apakuMoOCTb, JBUKEHHE, TOMEOCTa3, pOCT U Pa3BUTHUE, HACIEICTBEHHOCTb,
W3MEHYMBOCTb, HBOJIOLUS (MPUCIIOCOOICHHE K W3MEHSIOUMMCS YCIOBHSIM).
[IpuBonuTe mpUMeEpsl OMOCHCTEM Pa3HOTO YPOBHSI OpPraHM3allid U CPABHHUBATh
MIPOSIBJIEHUSI CBOMCTB KMBOT'O HA PA3HBIX YPOBHSAX. XapaKTepU30BaTh OCHOBHBIE
IPOIECChl, MPOTEKAaroIIue B OMOCHCTEMAax: OOMEH BEIIECTB M IpEeBpallleHue
SHEpI'uu, CaMOBOCIIPOU3BEICHHUE, CAMOPET YU, pazBuTHe. CoOM0aaTh paBuia
OepeKHOr0 OTHOIIEHHUS K KUBOH MpUpoJe

XUMHUYECKUA COCTaB
CTPOECHUE KIIETKH

u

PaCKpBIBaTL COACPIKAHUE TEPMHUHOB n TTOHSITHM: 3J'ICM€HTBI-6I/IOF6HBI,
MaKpO3JIEMCHTBI, MUKPO3JIECMCHTBI; MUHCPAJIbHBIC BEIIECCTBA, MOJICKYJIa BOJAbI KaK
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JMIIONb, BOJOPOAHBIC CBS3M; TUAPOPHIbHBIE M THUAPOPOOHBIE BEUIECTBA.
Jloka3bIBaTh €IMHCTBO JIEMEHTHOTO COCTaBa KakK OJHO U3 CBOMICTB JKUBOTO.
Pacnipenensaite XuMMHUYECKHE 3JIEMEHTHI 10 TpynmaM B 3aBUCUMOCTU OT
KOJINYECTBEHHOI'O IPEJCTABUTENICTBA B OpraHU3Me; XapaKTepu3oBaTh pOJb
OTJIEJIbHBIX 3JIEMEHTOB. BBIABIIATH CBSI3b MEX/Y COCTaBOM, CTPOECHHEM MOJIEKYJIbI
XUMHUYECKOTO COEIMHEHUS U ero (QyHKUUSMHU B KIIETKE; PacKpbIBaTh 3HAUEHHUE
HOHATHI: O€JKH, MOJUMEPbl, MOHOMEPHI, AMUHOKHUCIIOTBI, MENTH]IHAs CBS3b,
NOJUMIENTH I, IeHaTypalus. XapaKkTepu30BaTh OCJIKM KaK KJIacC OpraHu4ecKuX
COeAMHEHUH; KiIacCUUIMPOBATH UX IO CTPOEHHIO (TIOOYNspHBIE U
¢ubpwsipHbie  O€NKH), MEPEeYUCIsATh W XapaKTepu30BaTh (GYHKIHH OEIKOB
pacKphIBaTh COJIEpKAHUE TEPMUHOB M MOHATHH: (epMEHThI, aKTUBHBIA LIEHTP,
cyOcTpaTtHass crneuu(UIHOCTb, KO(PEPMEHTHI, OCIKU-aKTHBATOPHI U OCIIKH-
UHTUOUTOpBL.  YKa3plBaTh  OTIMYMS ~ (EPMEHTOB  OT  HEOPraHUYECKHUX
katanu3aTopoB. OOBACHATH poib (PepMEHTOB B (YHKIMOHUPOBAHUM >KHBBIX
CUCTEM, B INPOMBIIIIEHHOCTH, B MEAMUIIMHE, B MOBCEIHEBHON >KM3HHM YEJIOBEKA.
PackpeiBaTh conep:kaHue TEPMHMHOB W TOHSATUH: YIJI€BOJbI, MOHOCAXapHJbl,
Jcaxapuibl, IOJMcaxapuibl, TJIOKo3a, pubo3a, ae3okcupubo3a, caxaposa,
JaKTO3a, MaJlbTO3a, LEJI003a (KiIeTyaTka), Kpaxmaj, TJIUKOT€H; JUIUIbI,
Tpurmuepuasl (KUpbl, Macia), GochoaumuIbl, CTEPOUAbl. XapaKTepU30BaTh
YIJI€BOJIbI, JIMMHIBI KaK KJacc OpraHMuYecKux coeauHeHui. Knaccuduuuponarhb
YTJIEBOABI U JIUIHJIBI TIO CTPOEHUIO; EPEUUCIATh (YHKIUH YTTIEBOJIOB U JIUIH/IOB.
CxemaTnuecku n300paxxaTb CTPOCHHE MOJIEKYIT YTIIEBOJIOB, JIUMTUI0B. PackpbiBaTh
coJiepKaHue TEPMUHOB U TOHATUH: Ne30KcHpuOOHyKienHoBas kucinoTa (JJHK),
pubonykiennoBass kucinora (PHK), HyknmeoTua, mnonuHykiIeoTuaHas LeNb
(monuHyKIE€0TH), KOMIUIEMeHTapHOCTh, GyHkuuu JHK (xpanenue u nepenaua
HacneacTBeHHON mH(opmarun); Buasl PHK (undopmanmonnas, TpaHncnopTHas,
pubocomanbHasi); aaeHosuHtpupochar (ATD), Makpospruueckas CBS3b.
XapakTepu3upoBaTh HYKJICHMHOBBIE KHCIOTHI KaK XHMHYECKHE COCIMHEHHUS U
HOCUTENM HacleACTBEHHON wuHpopManun. OTMedaTh OCOOCHHOCTH CTPOSHUS
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Mmoutekyn HykienHoBbIX KUCIOT (JJHK, PHK) u AT®. Cxemarnuecku n300paxarhb
CTPOCHUE HYKJICOTHIOB, MOJIEKYJ HYKJIEHHOBBIX KucI0T, AT®. PackpriBarh
CoJIep’KaHue TEPMUHOB U MOHSTHUMN: KJIETKA, LIUTOJIOTUS; PACKPBIBATh CO/ECPKAHUE
MOJIOKEHUH KJIETOYHON Teopuu. IlepeuucnsaT W XapakTepu3oBaTb OCHOBHBIC
METOJbl  M3Y4YEHMs]  KJIETKH:  (IIPUrOTOBJIEHUE  CpPE30B,  OKpalIMBaHUE,
MUKPOCKOIUPOBAaHUE, [IECHTPUDYTUPOBAHUE, KyTbTUBUPOBAHUE KIIETOK U TKAHEH ).
PackpbiBaTh conep)kaHWe TEPMUHOB U TOHATHM: KIETKH (dyKapHOTHYeCKas,
POKApUOTHUYECKas), Ma3MaTH4eckas MeMOpaHa (IuiasmMalieMMa), TIHMKOKAJIMKC,
TPAHCIIOPT  BEIIECTB (IACCUBHBIA, AKTHUBHBIN), SHAOUMUTO3 ((harouuTos,
MUHOLIUTO3), SK30LIMTO3, KIIETOYHAs CTeHKa, HykJeona. CpaBHUBATh MEXKIY COOOU
9yKapuOTHUYECKHUE U MPOKAPUOTHUECKUE KIETKH; OTMEUYaTh CXOJICTBO U Pa3IUUMsI
B CTPOCHUU KIIETOK OaKTepwii, >KUBOTHBIX, pacTeHUl u rpuboB. PackpwiBaTh
coJiep>KaHue TEPMHUHOB u MOHSITHIA: LUTOIIa3Ma, OpraHOUbI,
sHpomnazMatuueckas cetb (OIIC), ammapat [onbkH, JIM30COMBI, BaKyollb,
MUTOXOHJIPUH, IUIACTUABI  (XJIOPOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI),
puOOCOMBI, MHMKPOTPYOOUKH, KJIETOUYHBIH LEHTpP (LIEHTPOCOMa), PECHUYKH,
KTYTUKM, BKIIOYEHHS, SApPO, sAlepHas oO0O0JOuKa, KapuoIla3Ma, XpOMaTHH,
SIIPBILIKO, XPOMOCOMBI. ONUCBHIBaTh CTPOEHHE JYKAPUOTUYECKOM KIIETKH I10
U300paKeHUsIM W Ha MMKpOIpenaparax; KJIacCU(pHUIMPOBATh OPraHOUIBI. B
3aBUCUMOCTH  OT  OCOOEHHOCTeM WX  cTpoeHus  (oJHOMEMOpaHHBIE,
JByMeMOpaHHbIe, HeMeMOpaHHbIE); ONUCHIBaTh (PYHKLUHU KaXJI0T0 OpraHouja B
KJIeTKe. XapaKTepu30BaTh KIETOYHOE SIPO KaK MECTO XpaHEHHUs, Iepeladyu
(yaBoeHHe XpoOMOCOM) M peainu3aluu (TPaHCKPUIILMS) HacleICTBEHHON
nHpopmanuu kinetku. [lepedncnsiTh W ONUCHIBATH KOMIIOHEHTHI siipa M UX
¢ynkuun. CxeMaTu4Ho N300paXxkaTh CTPOSHHE PACTUTENBHOM U )KUBOTHOM KIIETKH.
OOBACHATD OMOJIOTMYECKOE 3HAUCHUE TPAHCIIOPTA BEIIECTB B KIIETKE

X(PIBHCI[CHTCJ’ILHOCTB
KIICTKH

PackpbIBaTh cojiepKaHue TEPMUHOB M TIOHATHI: OOMEH BELIECTB U MpEeBpalleHNe
sHeprun (MeTaboJIU3M), ACCUMUJIAIMS, TUIACTUYECKUH OOMEH, ITUCCUMIISIINS,
sHepreTudeckuit oOMeH, potocunres, poronus, pochopuarpoBanue, EPEHOCUHK
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MPOTOHOB, XeMOcHHTe3. OnuceiBaTh (OTOCHHTE3, MPOLECCH], MPOTEKAIOIINE B
CBETOBOM M TEMHOBOW (a3e. BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
MIOTJIOIIEHUEM COJTHEUHOW SHEPruu XJopouiuioM U cuHTe3oM Moiekyn ATO.
CpaBHMBATh UCXO/HBIE BELIECTBA, KOHEUHbIC MPOAYKTHI U YCIOBHS MPOTEKAHUS
peakiuii cBeToBOM M TeMHOBOU (ha3bl orocunTe3a. CpaBHUBATH (DOTOCHHTE3 U
xeMmocHuHTe3. OlLeHUBaTh 3HauYeHHe (POTOCHHTE3a M XEMOCHHTE3a Ui JKU3HU Ha
3emite. PackpeiBaTh cozepkaHue TEPMUHOB U TIOHSATHIA: YHEPreTHUECKUIT 0OMeEH,
IJIMKOJIN3, MOJIOYHOKUCIIOE OpOXKeHHE, CHUPTOBOE OpoKeHHe, OMOIOrnyeckoe
OKHUCJIEHHE, KJIETOYHOE JbIXaHHe, AUCCUMWIALMS, (pepMeHT. XapaKTepu3oBaTh
OoOMEH BEUIECTB M IpeBpallleHue Hepruu (Merabosin3M) Kak OJHO MX CBOMCTB
xuBOro. [lepedncisiTe 0cOOEHHOCTH TUTACTHYECKOTO M SHEPTeTUIECKOTO 0OMEHa B
KJIETKE; YCTAHABJIMBATh B3aMMOCBSI3b MEXIy HUMH. Paznuuarh Tumbel oOMeHa
BELIECTB B KJETKE: aBTOTPO(QHBIM u reTepoTpodHblil. ONUCHIBaTH 3TaIlbl
SHEpPreTU4ecKoro ooMeHa (oAroTOBUTENbHBIN, OECKHCIOPOAHBIHN, KHCIOPOIHBIN)
U CpaBHUBAaTh MX MEXAYy co00H. XapakTepu3oBaTb pPEaKIUM TIUKOJIN3a,
OpO’KEHHUS, KIJIETOUHOTO JbIXAHHUS; BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBS3U
MEXIY TJIHMKOJIN30M, KJIETOYHBIM JbIXaHWEM M CUHTE30M Mojekyn ATO.
CpaBauBath 3(P(HEKTUBHOCTH OECKUCIOPOJAHOTO W  KHUCIOPOIHOTO DITaroB.
PackpeiBaTh copepkaHMe TEPMHHOB U IOHSATUH: T€H, TEHETUYECKHHM KO[,
MaTPUYHBIM CHHTE3, TPAHCKPUIILUS, TPAHCISLNS, KOJAOH, aHTUKOJIOH, pudocoMa,
LeHTpalbHas J0rMa, MoJekyispHas Ouonorus. OnpenensiTh CBOWCTBa
TeHETUYECKOT0  Kofa  (TPUIUIETHOCTb, OJHO3HAYHOCTb,  BBIPOXKIACHHOCTD,
YHHUBEPCAJIBHOCTh, HEMEPEKPHIBAEMOCTh, HENPEPBIBHOCTH). ONHCHIBAThH 3TaIlbl
peanu3alnuy HacJeACTBEHHOM wuH(opManuu B kieTke. CpaBHUBATH PEAKIIHMHU
MaTpuuHoro cuHre3a mojiekyn PHK u Genka B kietke. PackpbiBaTh conepxanue
TEPMHHOB U TMOHSTHI: BHUpPYC, BHPYCOJOTHS, Kamcuja, Oakrepuodar, BHPYC
ummyHonepuura venoeka (BHUY), oHkoreHHble BHpYCHL. XapaKTepH30BaTh
BUPYChl KaK HEKJIETOUYHYI0 (OpMy KHU3HU; OCOOEHHOCTH CTPOEHHUS U
KU3HEJEATENIBHOCTH  BUPYCOB. ONHCHIBaTh  KU3HEHHBIM LHMKJI  BHPYCOB
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UHIUBUAYAJIbHOC PA3BUTUC
OpraHu3mMoB

Ng HaI/IMeHOBaHI/IC pas JICJI0B Ko JINYESCTBO 4aCOB XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIbHOCTH YYCHUKA
o/ H1 TeM IPOrPaMMBI (Ha ypoBHE Y4eOHBIX JEHCTBHI)
Bcero|| Konrpounbnsle || [Ipaktuueckue
paboThl paboThl

MMMYHOJIeUIIUTA YeIOBeKa; pa3nnyarh Ha pucyHkax BTM ((Bupyc TabauHOi
Mo03aukHu), 6bakteprodar, BUY. O60CHOBBIBAThH U COOMIOAATH MEPBI TPO(PHIAKTHKH
pacmpoCcTpaHEeHUs BHUPYCHBIX 3a00JieBaHUN (pECHUpPATOPHBIC, KEIyIO0YHO-
KHIIIeUHbIC, KiemeBol sHedanut, BUY-undexms)

5 |[PasmMHOXeHue | g 1 PackpbiBaTh copepxaHue TEPMUHOB U MOHSATHI: KJIETOYHBIN MK, uHTep(dasa,

penyIUITMKALHAS, XpoMoOcoMma, KapuoTHII, rarIOuIHbIN, JATLITOW THBIA
XPOMOCOMHBINM Habop, XpOMAaTWUIbl; MHUTO3 €ro craauu: npodasza, meradasa,
aHada3za, Tteinodasza. ONUCHIBATH >KU3HEHHBIA I[HKJI KJICTKH; IEPEUUCIATh H
XapaKTepU30BaTh MEPHOJbl KIETOYHOIO IIMKJIA, CPABHUBATH MX MEXKIY COOOM.
OnuceiBaTh CTPOEGHHUE XPOMOCOM, KapUOTHIIOB OPraHu3MOB, CpPaBHHUBATh
XpOMOCOMHBIE Ha0Ophl KjeToK. CpaBHHBATh CTaauud MHUTO3a. Paznuuarh Ha
MUKpOIIpenaparax M pPHUCYHKax CTaaud MHTO3a. PackpbiBaTh OHOJOTHYECKUA
CMBICIT MUTO3a. PackpbIBaTh cojepkaHue TEPMHUHOB U TOHSTHI: pa3MHOXKEHHUE,
KJIOH, TIOJIOBBIE€ KJIETKU (TaMeThl), SUIEKJIeTKA, CIIEpMaTO30M, 3UroTa, JeJICHHE
Ha/IBOE, MOYKOBaHUE, CIIOPYIAIUs, (parMeHTAIHs], BETETATUBHOE Pa3MHOXKEHHE,
CEMEHHOE PpPa3MHOXKEHHUE, OIBUICHHE, JBOWHOE OIUIOJJOTBOPEHHE, II0JOBBIC
JKele3bl, CEMEHHUKH, SMYHUKH, OIJIOJOTBOpPEHHE (HApY>KHOE, BHYTpPEHHEE).
XapakTepu3oBaTb OCOOEHHOCTH M 3HAa4Y€HHE OECIOIOro MU MOJOBOI0 CIIOCOOOB
pa3MHOKeHUs. BoIIensaTs BUAbI O€CTIOI0r0 pa3MHOKEHHSI; BEISIBIISTH B3aMMOCBSI3H
MeXy hopMaMu U CrocoOamMu pa3MHOMKEHUS, U UX OMOJOTUYECKUM 3HAYCHHEM.
Brnagers mpuémamu BereTaTWBHOTO Pa3MHOXKEHHUs KYJIbTYPHBIX pacTeHU# (Ha
nmpuMepe KOMHATHBIX). XapaKTepu30BaTh IIOJOBBIC KICTKU: SIHIEKIETKH,
CIIEPMAaTO30H/IbI; BBISBIISATH OCOOCHHOCTH UX CTPOCHHsI. PacKpbIBaTh copepkaHue
TEPMUHOB U MTOHSATUIN: MEH03, KOHBIOTAIINS XPOMOCOM, TEPEKPECT (KPOCCHHTOBED)
XpOMOCOM, TaMeThl. XapaKkTepru30BaTh MEH03 KaK CIOCO0 KIETOYHOTO JICICHHUS,
ONKMCHIBATh ME03 MO CTaAUsIM; CPAaBHUBATH CTAJIUHM MeW03a U MUTO3a. Pa3znnyaTh
Ha PHUCYHKax CTaauu Mei03a; pacKphIBaTh OWMOJIOTMYECKOE 3HAYeHHE Meio3a.
PackpriBath copepkaHue TEPMHUHOB W TOHATHN: TaMETOT€HE3, CIEpPMaTOreHes,
OOr€HEe3,  CIEepMaTO30MJ, aKpocoma, SAMIEKJIeTKa, TMOJIAPHBIE  TeJblia.
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HU3MCHYUBOCTb OPraHn3MOB

Ng HaI/IMeHOBaHI/IC pas JICJI0B Ko JINYESCTBO 4aCOB XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIbHOCTH YYCHUKA
o/ H1 TeM IPOrPaMMBI (Ha ypoBHE Y4eOHBIX JEHCTBHI)
Bcero|| Konrpounbnsle || [Ipaktuueckue
paboThl paboThl

XapakTtepu3oBaTh OCOOCHHOCTH TaMETOreHe3a Y JKUBOTHBIX U €ro CTaJluu;
ITIOJIOBBIC KJICTKHM XHBOTHBIX M OIIMCBIBATH ITPOLECC HMX PaA3BUTHA. CpaBHI/IBaTB
CIICpMAaTOrcHes u OOI'CHEC3. OnuceiBaTh OINIOJOTBOPCHUC, OHOJIOTUYECKOE
3HAYCHHC OILIOAOTBOPCHUA

6 HaCJ'IeI[CTBeHHOCTB u 7 15 PaCKpBIBaTB COACPIKAHUC TCPMHUHOB U TTOHATHH: I'CH, TCHOM, I'CHOTHUII, q)eHOTI/IH,

XpPOMOCOMBI,  ajUIeJIbHbIE  TeHbl  (aJUlenu), TOMO3HMroTa, TETEPO3UroTa,
JOMUHAHTHBIM TpW3HaK (TE€H), PEIECCUBHBIA MNpHU3HAK (T€H), YuCTas JIMHHUS,
TUOpU/I. [lepeuncnarp H XapaKTepU30BaTh METOIBI T€HETHUKH:
TUOPHIONOTHYCCKUH, LIUTOI€HETUYECKUH, MOJIEKYJISIPHOT€HETUYECKU;
JIOMHHAHTHBIC U PCIICCCUBHBIC TIPU3HAKU PACTEHUH U KUBOTHBIX. [lob30BaThCs
TEHETUYCCKON TEPMHUHOJIIOTHEH M CUMBOJIMKOM JJIs 3aITUCH TCHOTHITMYECKUX CXEM
ckpenuBanus. PackpeiBaTh cojepkaHue TEPMUHOB U MOHATHI: MOHOTHOPHUIHOE
CKpelrBaHue, (EHOTUMTUYECKHE TPYMIbl, THOPUIOIOTUIECKUI METOJ, YUCThIC
JUHUY, IOMUHUPOBAHUE T€HOB (TTOJHOE, HEMOJIHOE), PACIICIVIEHHE B TIOTOMCTBE.
OnuceiBaTh METOAMKY TMpoBeneHus [. MeHneneM OMNBITOB MO HW3YYEHHUIO
HacJeAOBaHUSl OJHOW Taphl MPU3HAKOB Yy TOpOXa MOCEBHOTO. PackpwiBaTh
coJiep’KaHue 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO TMOKOJIEHHUS M 3aKOHA
pacuieruieHusi.  OOBSACHATh THUIMOTE3y YHCTOTHI TaMeT. 3alKChIBaTh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUSI, OOBSICHITH €ro IIUTOJIOTHYECKHE OCHOBBI U
peraTh TeHeTUYeCKHe 3a7aud Ha MOHOTHOpPHIHOE CKpelniuBaHue. PackpwiBaTh
coJiep>KaHue TEPMUHOB U MOHATUI: TUTHOPUAHOE CKpEIIBaHIe, aHAIU3UPYIOIIee
ckpentuBanue. OnuchBaTh ONBITH ['. MeH e mo u3y4eHuto Hacue0BaHus JBYX
nap TPU3HAKOB Yy TOpOXa IIOCEBHOTO. PackphiBaTh cojaepikaHHe 3aKOHa
HE3aBHCHMOT'O HACJIEIOBaHUS MTPU3HAKOB. [[pUMEHsATh MaTEMaTHYECKUN pacyeT ¢
MOMOIIIbI0 METO/Ia TEPEMHOKEHHUSI BEPOSATHOCTEHM M 3amuCh C TMOMOIIBIO
(heHOTUTIMYECKHUX PAJUKATIOB PACHICIUICHHUS TPU3HAKOB Y TOTOMKOB IO (PEHOTHITY!
Y TEHOTUNY. 3aMHChIBaTh CXEMbI JUTHOPUIHOTO CKpEIIMBaHUS, OOBICHITH €ro
[IUTOJIOTHYECKAE OCHOBBI W pemiaTh Te€HETHYECKHWE 3aJaud Ha JAUTHOPUIHOE
CKpemuBaHue. PackpbiBaTh COJEp)KaHUE TEPMUHOB W TOHSATHH: CIETIEHHOE
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HaclleIoBaHHE MPU3HAKOB, PEKOMOMHALINS T€HOB, TEHETUYECKHE KapThl XPOMOCOM,
Mopranuzia. HaspiBaTb  OCHOBHBIE  IIOJIOKEHMSI ~ XPOMOCOMHOH  TE€OpUHU
HacneacTBeHHOCTH T. MopraHna; packpbIBath cojiepkanue padbotsl T. Moprana mo
CLIETIJICHHOMY HacJleZIOBaHUIO T'€HOB M NMPUYMHBI HAPYIICHUS CLEMJICHUS MEXIy
reHaMM. 3aluchbiBaTh CXEMbl CKpPEUIMBAaHUS MpPU CLEIJIEHHOM Hacjel0BaHUH,
OOBSICHATh NPUYMHBI PEKOMOMHALIMY T€HOB, ONPEAEIATh YUCIIO IPYII CLEIUICHUS
I€HOB; pellaTh NTeHETUYECKHE 3a/1a4i Ha CLIEIUIEHHOE HacienoBaHue. PackppiBaTh
coJiepKaHWe TEPMUHOB U TNOHSTUN: XPOMOCOMHBIH HaOOp, ayTOCOMBI, MOJIOBbIE
XPOMOCOMBI, TOMOT'aMETHBII 10JI, TE€TEPOraMeTHBIN I10JI, CLEIUIEHHOE C I0JIOM
Hacjel0BaHue Mpu3HaKoB. OOBACHATh HUTOJIOTHYECKHE OCHOBBI XPOMOCOMHOTO
MEXaHM3Ma OIpEeleeHUs IoJla Yy pa3iMuHbIX opraHu3smMoB. CpaBHUBATH
3aKOHOMEPHOCTH HACJIEIOBAHUS IMPHU3HAKOB, CLEIUICHHBIX M HE CLEIUIEHHBIX C
nosioM. PemaTe reHeTMyeckue 3a/aud Ha HACJIEIOBAaHHUE CLEIJICHHBIX C MOJIOM
IIPU3HAKOB. PackpeiBaTh coAepKaHME TEPMHUHOB M IOHATHN: HM3MEHUYUBOCTD,
HaCJIeICTBEHHAs MU3MEHYUBOCTb, HEHAacJIe/ICTBEHHAsI M3MEHYUBOCTb,
MOAU(UKAITMOHHAs U3MEHUYNBOCTh, BApHALIMOHHBIN psiJl, BAPHAHTA, BApUALIMOHHAS
KpHUBas, IPU3HAK, HOPMa PEaKLIUH, KOJNYECTBEHHBIE U KaYECTBEHHBIE TPU3HAKH.
KnaccupunupoBars BHIbI HM3MEHYMBOCTH U BBISIBIATH HMX OHOJIOTHYECKHE
ocobeHHocTH. IlepeuncnaTe cBoWcTBA MOJU(PHUKAIMOHHON HW3MEHUHMBOCTH U
OOBSCHATH €€ 3HaueHue s OpraHu3MoB. Pas3nuyarh KOJIMYECTBEHHBIE U
KaueCTBEHHBIE NIPU3HAKH; CTPOUTH BAPUALIMOHHBIN Psill, BApUALMOHHYIO KPHUBYIO,
BBIUMUCISATh  CpeJHee 3HAueHHe [pU3HaKa. T[OHATHI:  HaclleJCTBEHHAs
W3MEHYMBOCTh, KOMOWHATHBHAs H3MEHUMBOCTh, MYTALIMOHHAs H3MEHUUBOCTH,
MYTaHT, MYTallMd: TEHHbIE, XPOMOCOMHBIE, TE€HOMHBIEC; MOJHUILIOUIHS,
aHEYIJIONUsl, MyTareHbl. XapaKTepU30BaTb HACJIEICTBEHHYIO H3MEHYHMBOCTB;
(hopMyIIHpOBaTh 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHON H3MEHUUBOCTH
H.M. BaBunmoBa M OOBACHATH €ro 3HA4YeHUE M OHMOJOTMH U CEJEKILHUU.
Knaccupunuposars MyTanuu: reHHbIE, XPOMOCOMHBIE, T€HOMHbIE U MPHUBOJIUTH
npuMepbl MyTauui. OOBACHATH NPUYMHBI BO3HUKHOBEHHS MYTAlMid, poJib
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¢dakropoB-myrareHoB. CpaBHHMBAaTh BHJAbl MYTAllMif; BBIABIATH MPUYUHBI
HACJICJCTBCHHONW M3MEHUYMBOCTH, UCTOYHUKH MYTAr€HOB B OKPYXKAIOILIEH cpene
(KOCBEHHO). XapaKTepu30BaTh BHESAEPHYIO HACIEICTBEHHOCTh U U3MEHUNUBOCTD.
PackpeiBaTh conep)kaHue TEPMHMHOB M TOHATUH: KapUOTHMII  4EJIOBEKa,
UTOT€HETUYECKUN METO/1, T€HEATIOrMUECKUI METO/I, POAOCIOBHbIE, OJIM3HELIOBBIH
METO/, HACJIEICTBEHHble  OOJle3HM: (MOHOTEHHblE, C  HAacJeICTBEHHOMN
IIPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE), MEUKO-TEHETUYECKOE
KOHCYJIbTHUpOBaHUe. IlepedncisaT 0COOEHHOCTH U3Yy4EHMsI T€HETUKU YeJIOBEKa;
NPUBOUTH TPUMEPHl HACIEJCTBEHHBIX OOJIE3HEH YeloBeKa, XapaKTepH30BaTh
METO/Abl UX MNPO(UIAKTUKH; OOOCHOBBIBATH 3HAYEHHE MEIUKO-T€HETHYECKOIO
KOHCYJIbTUPOBaHUS. BBIABIATH M cpaBHUBaThb MeXAy cO0OHl JOMUHAHTHBIE U
peLieCCUBHBIE MPU3HAKU 4YeaoBeka. COCTaBJIATh U aHAIM3UPOBATH POJOCIIOBHBIC
YeJoBeKa

Cenexkuuss ~ OpraHHU3MOB.
OCHOBEI OMOTEXHOJIOTHH

PackpeiBaTh copepxkaHre TEPMUHOB U OHSTUMN: CEJIEKIIHS, COPT, IOPOJIa, LITaMM,
JIOMECTHKAIUsS, WIK OJJOMAIIHUBAHHE, LIEHTPbl MHOT000pa3Hs M MPOUCXOMKAECHUS
KYJIbTYPHBIX PAacTeHMH M JKUBOTHBIX, T'MOpPHAM3ALIMS, UCKYCCTBEHHBIN OTOOD.
Ha3biBaTh 1 cpaBHMBATh OCHOBHBIE ATalbl pa3BUTHA ceneKuuu. M3narars yueHue
H. WM. BaBuiioBa 0 LeHTpax IMPOUCXOXKACHHS KYJIbTYPHBIX PAaCTEHUW; pa3audaThb
LIEHTPbl Ha KapTe MHUpa, CBA3BIBATH HX MECTOIOJOXKEHUE C OYaraMmu
BO3HHUKHOBEHHUS JpeBHeWIIMX uMBHInM3auuid. CpaBHUBaTh COpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAIIHUX KUBOTHBIX U X JUKUX NpeakoB. OLeHuBaTh poib
CeJIeKIIMM B 00eCHedYeHUH MPOJIOBOJILCTBEHHOM O€30MacHOCTH YelOBEYeCTBa.
PackpbiBaTh copep)kaHUE TEPMHMHOB M TOHSATHH: HCKYCCTBEHHBIH OTOOD,
MacCOBBI OTOOp, WHAMBHUAYaTbHBIH OTOOpP, JKCTEphEp, OIM3KOPOJCTBEHHOE
CKpEIlMBAaHHUE, 4YHCTas JIMHUSA, TE€TEPO3MC, HEPOJACTBEHHOE CKpELIMBaHUE,
HCKYCCTBEHHBIH MyTareHes, noyurionsl. CpaBHUBAaTh (OPMbI HCKYCCTBEHHOTO
orbopa  (MaccoBoro W WHAMBUAYAIBHOTO),  BHUAbl  THOpUAM3ALUU
(6TM3KOPOJACTBEHHOW ¥ OTHAJCHHOM), CIOCOOBI MOJYYEHHs IOJUILIONIOB.
PackpbIBaTh cozep)kaHHE TEPMHUHOB W TOHATHHA: OHOTEXHOJOTHS, KJIETOYHas
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(Ha ypoBHE y4eOHBIX CHCTBUI)

UHXEHepUsl, TeHHas UHXEHEpUs, KIOHUPOBaHUE, TpaHCTeHHbIe opranu3Mel, MO
(reHeTHYECKH MOJIU(GUIMPOBAHHBIE OpraHu3MBl). XapakTepHu3oBaTh
OMOTEXHOJOTHIO KaKk OTpacib IMPOHM3BOJCTBA, OCHOBHBIC  JOCTH)KCHUS
OMOTEXHOJIOTMHU B 00JIACTU IPOMBIIIEHHOCTH, CEJIbCKOT0 X035IHCTBA U MEIULIUHBI.
HepeLII/ICJIﬂTI) u XapaKTCPU30BaATh OCHOBHBIC METOABI u JOCTHIXXCHUA
OouontxeHepun. OOCYXJaTb SKOJIOIMYECKHE U 3TUYECKHE ACHEKThl HEKOTOPBIX
UCCIIEJIOBaHUM B 00JIaCTH OMOTEXHOJIOTUM (KJIOHHPOBAHUSI, HCKYCCTBEHHOIO
OIJIOJIOTBOPEHMSI, HAIIPABJICHHOI0 MU3MEHEHHs] T€HOMAa U CO3JaHMsl TPAHCT€HHBIX
OpPraHU3MOB)

8

NosTopeHue

OBILIEE
YACOB ITO ITPOTPAMME

KOJIMYECTBO

34 0

11 KJIACC

Ne
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XapakTeprCTHKa OCHOBHBIX BUJIOB JIEATSIBHOCTH YUYCHUKA
(Ha ypoBHE y4eOHBIX NEHCTBUIA)

DBOJFOIIMOHHAS 9
Oouosorus

1

PackpeiBaTh colepkaHW€ TEPMHHOB M MOHSTHUN: 53BOJIOLUS, NEPEXOJHbIE (OPMBI,
¢uoreHeTHYECKNE PsIZbl, BHUIBI-YHAEMHUKH, BHJBI-PEIMKTBI, 3aKOH 3apOJbILIIEBOIO
CXOJACTBa, OMOr€HETHMYECKUH 3aKOH, TOMOJIOTUYHbIE M  aHAJOTHMYHbIE OpPraHbl,
pyIUMEHTapHbIE OpraHbl, araBU3Mbl. llepeuMcisaATs OCHOBHBIE JTambl Pa3BUTHSA
3BOJTIOIIIOHHOM TEOpUH. XapakTepu3oBaTh CBUJIETEIHCTBA HBOJIIOIINHU:
MAJICOHTOJIOTHYECKHE,  Ouoreorpaduueckue, 3MOPUOIOTHYECKUE,  CPABHUTEIBHO-
aHaTOMUYECKHUE, MOJIEKYJISIpHO-Onoxumudeckue. [IpuBoaguTs mpuMepsl nepexoHbIx Gopm
OpraHu3MoB, (WIOreHeTHYecKuX psAnaoB. IlpuBoauTh  (HOPMYIHPOBKH  3aKOHOB
OMOreHeTUYECKOT0 U 3apObIIIEBOr0 CXOJCTBa. PackpbiBaTh cojep)kaHWe TEPMUHOB U
MOHATUI: CUCTEMAaTHKa, €CTECTBEHHBIH M HCKYCCTBEHHBIH OTOOp. XapaKTepu30BaTh
OCHOBHBIE 3BOJIIOLIMOHHBIE WJEH, KOHIENIIUN U TEOPUHU; CPAaBHUBAThH B3IJIAJbl Ha BUJ U
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sposonuto K. Jlunnes, XK.b. Jlamapka, Y. [lapsuna. OuenuBath Bk JIMHHES B pa3BUTHE
CHCTEMAaTUKH M OOBSICHATh HPUHIMIBI OMHAPHON HOMEHKJIATYpBL. XapaKTepH30BaTh
coliepkaHue M 3HaueHue sBoiounoHHOW koHuenuuu K. b. Jlamapka. OueHuBartb
€CTECTBEHHO-HAyUHble U COLMAJIbHO- 3KOHOMHYECKHE NPEANOCHUIKM BO3HUKHOBEHUS
3BOMIIOIIMOHHOM Teopun Y. JlapBuHa. PackpbsiBaTh coaep:kaHue 3BOJIOIUOHHONW Teopun Y.
JlapBuHa; CpaBHUBAaTh HEONPEACIEHHYIO U ONpPeAEIEHHYI0O U3MEHUNBOCTh, €CTECTBEHHBIN
Y UCKYCCTBEHHBIH 0TOOp, opMbl OOpBOBI 3a cymiecTBoBaHWe. OMHUCHIBATH MOJIOKCHHUS
cuarernueckoil teopun 3Bomouuu (CTD) n oObsICHATH €€ 3HaueHue s OMOJIOTHH.
PackpeiBaTh cofiepxaHue TEPMUHOB U MOHATHUN: MUKpPOABOJIOLUSA, BUJ, KPUTEPUHU BUA,
apeaJl, MONYJsALMs, TeHOPOHA, MyTallui, KOMOMHALIMY T€HOB. XapaKTepu30BaTh BHUJI KaK
OCHOBHYIO CHCTEMAaTHYECKYIO €IMHUITY U LIEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY. BrIIensaTh
KpuTepuu Buza (Mopdonornyeckuid, Gpuznonornyeckuii, 6MOXUMHUYECKUN, TEHETUUECKUIH,
9KOJIOTMUECKU, TeorpaduiecKkuil) U IpPUMEHATh KPUTEPUHU AJIsl ONMHUCAHUS KOHKPETHBIX
BHUJIOB. XapaKTepU30BaTh MOMYJSALUIO KaK CTPYKTYPHYIO €IUHUILy BHAA U SBOJIIOLMH.
OnucelBaTh MOMYJSALKIO MO OCHOBHBIM IIOKa3aTeNsIM: COCTaB, CTPYKTypa. PackpwiBaTh
CoJiep)KaHWe TEPMHUHOB U TOHATHHA: KOMOMHATHBHAs M3MEHYMBOCTb, MYTAllUH,
MYTallMOHHBIA Tpolece, MOMYISIMOHHbIE BOJIHBI, Jpeiid IeHOB, U30JALUSA, MUTPALUU.
XapakTepu3oBaTh 3JE€MEHTapHble (aKTOPbl 3BONIONMU: MYTAIlMOHHBIA Ipolecc,
KOMOMHAaTUBHas W3MEHYUBOCTb, IOMYJSIUOHHBIE BOJHBI, Apeld TeHOB, W3OS,
MUIpalus. YCTaHaBIMBATh INPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY MEXaHU3MOM H
pe3yslbTaToOM JEWCTBUS JIBWXKYIIUX CHJI (3JIEMEHTapHbIX (AKTOPOB) SBOJIOLHUH.
PackpbiBaTh conep’kaHHe TEpPMUHOB M TIOHSATHMH: €CTeCTBEHHbI 0TOOp, Ooprba 3a
cyumectBoBanue.  OnNuUChIBATH ~ MEXaHHW3M  JCWCTBHS ~ €CTECTBEHHOIO  OTOOpa.
Xapakrepu3oBaTb (OpPMBI €CTECTBEHHOTO OTOOpa (IBMKYLIUHM, CTaOWIM3HPYIOLIHU,
TU3PYNTUBHBIN) M CcpaBHUBaTh HX MeXIy coOoil. XapakTtepuszoBath OOprOy  3a
CYIIECTBOBAaHME U CpaBHUBaTh €€ BUAbI (MEXBHJOBas, BHYTPHBHJIOBas, Oopbba c
HeONaronpusATHbIMU  (pakTOpaMH BHEUIHEH Cpefbl). HSBOJIIOLMH: MPUCIOCOOIIEHHOCTD
OpPraHu3MOB M BHJI000pa3zoBaHue PackpbiBaTh coOAep)kKaHHE TEPMHHOB W TOHATHIL:
MPUCTIOCOOJIEHHOCTh, TOKPOBUTENBCTBEHHAS U MPEOCTEpEraroiasi OKpacka, MaCKUpOBKa,
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BujooOpa3oBanue. ONUCHIBaTH MEXaHWU3M  BO3HHKHOBEHHUS  IPUCIIOCOOJICHHH Y
OpraHu3MoB. BBISBIATE MO HM300pakeHUSIM, HA JKUBBIX M (PUKCHPOBAHHBIX IpernapaTax
IIPHUMCEPBI HpI/ICHOCO6HeHHOCTI/I paCTeHI/Iﬁ N JXUBOTHBIX K YCJIOBHUAM CpPCIAbl O6I/ITaHI/I$I,
JIOKa3bIBaTh OTHOCHTEJIBHYIO II€JI€CO00pa3HOCTh MPUCIIOCOOTICHUH. XapaKTepu30BaTh
CHOCO6I)I n MCEXaHU3MbI BI/III006pa3OBaHI/I$I; OINMMUCbIBATL MW CpPaBHUBATb OCHOBHBLIC
KOJUICKIMSI HACEKOMBIX C pa3IMYHBIMH THUIIAMU OKPAaCKH;, HAa0Op IUIOJIOB W CEMSH.
JlaboparopHble W mpakTU4eckue padotel: Jlaboparopuas pabora Ne 2. «Omnwmcanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO XapakTepa». PacKpbIBaTh
CoJlep’)KaHUE TEPMUHOB W TOHSATHH: MaKpOdIBOJIONHS, (HUIOreHe3, OHONIOrHYeCKUi
nporpecc u perpecc, apomopdo3, HIMOATANTaIMs, O0INas JereHepalus, aJanTHBHAs
pagmanus. XapakTepu3oBaTh  (HOPMBI  IBOJIONWHU. BeIIBIATE  apoMopdo3bl U
WIMOaJanTalluil y pacTeHUil W >KUBOTHBIX. CpaBHUBaTh OMONOTMYECKHH Mporpecc U
Ouosornyeckuii perpecc, apoMopdo3, nanoaIanTannio 1 OOIIYIO IereHepanuio. BeISBIATE
B3aMMOCBSI3U MEXKy MYTSIMH U HAITPABIICHUSIMHU 3BOJIOIUHU Y PACTEHUH U )KUBOTHBIX

Bo3aukHOBEeHUE "
pa3BUTHE JKU3HU HA
3emiie

0.5

PackpriBath cojepkaHue€ TEPMUHOB M TOHATHUM: KpEalMOHU3M, aOHUOTEeHE3, BUTAIH3M,
MaHcnepMus, OMOI0d3, KoallepBaThl, MPOOUOHTHI, CHMOHOTeHE3. XapaKTepHU30BaTh METOIbI
M3y4YEHUs UCTOPUUECKOTO Tpouioro 3emid. [lepeducisiTh OCHOBHBIE ITAIbl XUMUYECKOM
u Omonoruveckoi sBomonnu. M3narath cogepaHue TUMOTe3 U TEOPUl BOSHUKHOBEHHUS
KU3HU Ha 3emie (KpeallMoHW3Ma, CaMOMPOM3BOJILHOTO 3apOKJIEHUS (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa). OnuceiBath skciepumentsl C. Muiepa u I'. FOpu
10 TIOJIYYEHHUIO OPTAaHUYECKUX BEIECTB U3 HEOPTraHUYECKUX MYyTEM aOMOTEeHHOTO CHHTE3A.
PackpbiBaTh conepkaHUE TEPMUHOB M TIOHATUN: 90H, d3pa, MEPUOI, apoMop(O3bI,
WIMOAaNTaluy. 3HaTh IOCIEI0BATEIbHOCTh JOHOB: KaTapXeul, apxeu, MpOoTEepO30H,
(banepo30ii; 3p: apxeickas, MpoTepo30HcKasi, Majaeo30ickas, Me3030icKas, KalHO30CKas;
MEePUOIOB: KeMOPUUCKUH, OPIOBUKCKUAN, CHITYPUICKUMA, TE€BOHCKHUN, KAMEHHOYTOJIbHBIMN,
IIEPMCKHM, TPUACOBBIM, IOPCKUH, MEJIOBOW, TIAJCOTCHOBBIM U  HEOTECHOBBIM,
AQHTPOIIOTCHOBBIA. XapaKTEPU30BaTh OCHOBHBIC COOBITHS B Pa3BUTHH OPTaHUYECKOTO MUPa
[0 5paM W MEpPUOJaM TEOJOTMYECKONM HCTOPHUM; ASTalbl Pa3BUTUA PACTUTEIBHOTO U
YKUBOTHOTO MHpa. BeiienuTh ri1aBHbIe apoMop(]o3bl pacTeHnii U )KUBOTHBIX. CpaBHHBATh
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MeX1y coOON MpeacTaBUTENed CUCTEeMAaTUYECKUX TPYMI OPraHU3MOB, BBIABISATH YEPThI
YCIOXKHEHUST M TPUCHOCOOJIEHHOCTH K YCJIOBUSAM >KU3HU. PackpbiBaTh coJlepikaHHe
TEPMUHOB M TIOHSTHHA: CHCTEMaTHKa, UCKYCCTBEHHAss M E€CTECTBEHHAs KJIACCH(PHUKAIINA,
OuHapHasT HOMEHKIATypa, MPUHIMI HEPapXUYHOCTH. XapaKTepU30BaTh COBPEMEHHYIO
CUCTEMY OpraHM4eckoro wmupa. PackpblBaTh coOepX aHUE€ TEPMHUHOB M IOHSTHM:
AHTPOIOJIOTHUS, AHTPOMOreHe3, 4enoBek pazymuHbli (Homo sapiens), mpsMoxoskaeHue,
BTOpas CUrHaJIbHAs cucteMa. llepeuncnare 3a1a4u aHTPOIIOJIOT UM, ATAIbl CTAHOBJICHUS U
pa3BUTHUS IPEACTABICHUA O MPOUCXOKIECHUHU YesioBeKa. M3marat OCHOBHBIE MOJIOKEHUS
teopun Y. JlapBrHa, KpUTHUECKHU OILICHUBATh HEHAYYHYIO HH(OPMAIIHIO O TIPOUCX 0K ICHUH
4eJoBeKa. 3HaTh CUCTEMaTHYecKoe IMosiokeHue Buia Homo sapiens, mepeducisTe ero
MOp(}o0oro-aHaTOMUYECKUE MPU3HAKA PA3HOrO YpOBHS (TUIN, KJacc, OTpsSA U Ap.).
VYcraHaBiIMBaTh 4YEpThl CXOJACTBA M PA3IUYMN YeloBeKa M KUBOTHBIX. OOBICHATH U
OLICHMBATh 3HAUEHHE HAY4YHbIX 3HAHUI O IPOUCXO0XK/IEHUU YeJIOBEKa JIIsl HIOHUMAaHUs MecTa
U POJIM YeJoBeKa B MpHUpoje. PackpbiBaTh cojiepkaHHe TEPMUHOB M MOHITUMN: (aKTOPHI
aHTPOIIOTEHe3a, TIPYNIOBOE COTPYIHUYECTBO, peYb, OpYAHUIlHAs JESITEeIbHOCTD,
nonuMoppusM.  XapakTepu3oBaTh JBHXKYIIME CHIbl  ((pakToOpbl) aHTpONOreHe3a:
OMOJIOTMYECKHE U COLMAlIbHbIE, CPaBHUBATh UX MEXAy co0oil. PackpriBaTh copepxkaHue
TEPMMHOB M TIOHATUMH: aBCTPAJIONMUTEK, YEJIOBEK YMEIbIH, YEJIOBEK MNPSAMOXOMISAIINH,
HeaHJepTalel, KpPOMaHbOHEL, HEOJUTHYECKas PpEBOJIIOLMS, MEPBOOBITHOE HCKYCCTBO.
XapakTepu3oBaTh U CPaBHHMBATH MEXAYy COOOW OCHOBHBIE CTAJMM BOJIOLMU UEJIOBEKa:
XPOHOJIOTUYECKHUI BO3pacT, apeall paclpocTpaHEHHUs, 00bEM TOJOBHOIO Mo3ra, oOpas
KU3HU U Opyausl Tpyaa. PackpbeiBaTh cofepKaHue TEPMUHOB U MIOHSATUI: pachl, paCOTE€HE3,
COLIMAJIIAPBUHU3M, PACHU3M, METHCAIMs. XapaKTepHU30BaTh U CPAaBHUBATDH IIPEICTaBUTENIEH
4eJI0BEYECKUX pac. PackpbiBaTh NPUUYMHBI U MEXAHU3MBl PACOTEHE3d, MEPEUUCITH U
MPUBOJIUTE TMPUMEPHl MPHUCIIOCOOICHHOCTH 4YeNOBeKa K YCIOBHUSIM Cpelbl, IPUMEpPHI
MIPUCIIOCOOUTENILHOTO 3HAUEHHSI PACOBBIX MPU3HAKOB. J[oKa3bIBaTh e1MHCTBO BUaa Homo
sapiens, HAy4HYIO HECOCTOSITEIbHOCTb PACOBBIX TEOPUM, HJIEH COLIMAIBHOTO JapBUHHU3MA U
pacuzMa
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Opranu3mMel u

OKpYy’Karolas cpena

1

PackpbiBaTh copepkaHWE€ TEPMHHOB W TOHSTHH: JKOJOTHs, TOJCBBIC HAOIIOICHUS,
AKCIIEPUMEHTHI, MOHUTOPHHI OKpY)KAIOIIEeH Cpeapl, MOJECIUPOBAHHE, HKOJIOTHUUYECKOE
MupoBo33penue. [lepedncisaTs 3a1a4u YKOJIOTHH, €€ pa3IeNbl U CBS3H C IPYTHMH HAyKaMH.
XapakTeprus3oBaTh METOIbl JKOJOTUYECKUX HCCIEAOBAHUNA. JKOJIOTHYEcKHe (HaKTOPBHI.
PackpbiBaTh conepkaHWE TEPMHHOB W TIOHATHW: cpelaa OOWTaHHS, 3KOJIOTHYCCKUE
(dakToppl, OHOJOTHYECKH ONTUMYM, OTrPAaHUYUBAIOUINN (JIUMUTUPYIOLUH) (GaKTOD.
XapakTepu3oBaTh YCJIOBHUSL Cpell OOWTaHMSI OPraHU3MOB; KIACCU(DUIIMPOBATH U
XapaKTepu30BaTh  JKOJOTrMYeckue  (akTophl:  abuUOTHUECKHe, OHOTHYECKHE U
anTporioreHHbIe. ONUCHIBATH JICHCTBUE HKOJOTHUYSCKUX (HAKTOPOB HA OpraHU3MBEI.
XapakTepru30BaTh OCOOCHHOCTH CTPOCHUS M KU3ZHEACITEIbHOCTH PACTEHUN U KUBOTHBIX
pa3HBIX cpell oOWTaHus. PackppiBaTh COJEp)KaHUE TEPMHUHOB W TOHSATHH: MOMYJISAIUS,
YHUCIIEHHOCTb, IUIOTHOCTH, POXKIA€MOCTh, CMEPTHOCTb, MPHUPOCT, MUTpAIUs, AUHAMUKA
YUCIICHHOCTH TIOMYJISAIUA. XapaKTepPH30BaTh OCHOBHBIC TMOKA3aTeIM W JKOJOTHYECKYIO
CTPYKTYpY MOMYJSIUHU; OMMUCHIBATH MEXAHU3MBI PETYJISIINN YUCICHHOCTH MOMYJISIIIH.

Coo0mrecTBa u

OKOJOTHYCCKHUEC
CUCTCMBI

PackpbiBaTh coiepaHue TEPMUHOB M MOHATUN: OMOLIEHO3, SKOCHCTEMa, OMOIeoleHO03,
BU/IbI-IOMMHAHTBI, SKOJOrMYecKasi HAIIA. XapakTepu30BaTh OMOLIEHO3 (COOOIIECTBO), €ro
BUJIOBYIO, TIPOCTPAHCTBEHHYI0O U TpO(pUUYECKYI0 CTPYKTYpbl. OOBACHATH PpOJIb
KOMIIOHEHTOB OuWoOlleHO3a B TOJJIEP)KaHUM €ro CTPYKTYpbl M CYIECTBOBAaHUS Ha
onpenenéHHon Tepputopun. OOBICHATH OUOTOTUYECKUNA CMBICT SPYCHOCTH U JIUCTOBOM
Mo3anki. CpaBHMBAaTh KOMITOHEHTHI OWOIIEHO30B, MX BHOBYIO, NPOCTPAHCTBEHHYIO U
TPOUUECKYIO CTPYKTYpbI, CBA3M MEXAy OpraHuzMamu. PackpbiBaThb cojepkaHue
TEPMUHOB U MTOHITHI: SKOCHCTEMA, OMOTEOIIEHO03, TPOAYIICHTHI, KOHCYMEHTBI, PETYIICHTHI,
TpoduUecKkue ypOBHH, NHILEBas. LENb U CETh, YKOJOTMUYECKUE MHUpaMHIbl, Omomacca,
MPOJYKIIMS, CYyKIeccus. XapaKTepH30BaTh CBOICTBa AKOCHCTEMBbI (€€ CHOCOOHOCTH K
JUTUTEIbHOMY CaMOIIO/IJICPKAHNUIO, OTHOCHUTENIBHO 3aMKHYTBIM KpyroBOPOT BEIECTB,
HEe00X0IMMOCTh TMOTOKa 3Hepruu). CpaBHMBAaTh MAaCTOMILIHbBIE U JETPUTHBIC MUIIEBBIE
LenH, TPoPpHUUECKHe YPOBHU IKOCUCTEMBI. PaznnuyaTh mupaMuabl MPOAYKLINH, TUPAMUIBI
YHCIICHHOCTH W THpaMubsl Onomacchl. COCTaBIATh e U ceTH nmuTaHus. [lepedncnsars
CBOMCTBA 3KOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALUs, pa3BUTHE (cykieccus). ONuchIBaTh
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MEXaHM3M MOJJICPKAHUS PABHOBECHS B HKOCHUCTEMAax. XapaKTepH30BaTh CYKIIECCHH,
BBISIBJIAATH TIPUYMHBI M OOIIKE 3aKOHOMEPHOCTH CMEHBI SKocucTeM. [IpuBOAUTh mpuMepsI
MPUPOJHBIX SKOCHCTEM CBOCH MeCTHOCTH. CpaBHHBATH HA3€MHBIE M BOJHBIE YKOCUCTEMBI;
OpraHM3Mbl, OOpa3yollre pasHble TPO(UYECKHUEe YpPOBHHU. XapaKTepuU3OoBaTh COCTaB
ouocdepsl, (HYHKIIMK KUBOTO BelIecTBa Onocdepsl U onpenensTh (Ha KapTe) 00JacTu ero
HanOOJbIIEr0 pacnpocTpaHeHus. [IpuBoaUTE mpuMepsl NMposiBICHUS (QYHKUUE KUBOTO
BeliecTBa OMocdepbl, OMOTCOXMMHYECKOW JESITEeIbHOCTH ueloBeKka. llepeuncnars
ocoOeHHOCTH Onocdeps! Kak ri100anbHOM 3KkocucTeMbl 3eMil. PackpeiBaTh conepixaHue
TEPMHUHOB U TIOHATHHI: IIETIOCTHOCTH Onochepsl, KpyroBOPOT BEHIECTB, OMOTCOXMMHUECKUE
LUKJIbl 3JIEMEHTOB, 30HAIBHOCTb Ouocdepsl, 6MOMbl. ONUCHIBATH KPYTrOBOPOT BEIIECTB,
OMOTEOXMMHUYECKHE WUKIBI a3oTa W yriepoga B Ouochepe. OOBSICHATH NPUUUHY
30HaJIBHOCTH Ouocdepsl. [lepedncnaTh W XapakTepu3oBaTh OCHOBHBIE OWOMBI CYIIN
3emun. XapakTepuzoBaTh OHOC(PEPHYIO pOJIb YeIOBEKa. [IpuBoauTE TpPUMEPHI
aHTPOIIOTEHHBIX H3MEHeHHH B Ouocdepe. OlueHUBaTh MOCIEACTBUS 3arpsA3HEHUS
BO3JYIITHOM, BOJHOW Cpeibl, W3MEHEHHUsS KIUMaTa, COKpaIleHHs OuopazHoOOpa3usl.
dopmynupoBaTh COOCTBEHHYIO MTO3UIIMIO IO OTHOUIEHHUIO K I100aIBHBIM U pETHOHAIBHBIM
HKOJIOTUYECKUM IMpoOIIeMaM, apryMeHTHPOBATh CBOIO TOUKY 3peHus. Ha3piBaTh MprUUnHBI
MOSIBJICHUSI TPUPOIOOXPAHHOM ITUKH, PACKPBIBATh 3HAUEHHE ITporpecca A NpeoJoJIeHUs
HKOJIOTHYECKOTO Kpu3nca. PackpriBaTh coziepkaHnue TEPMUHOB | MTOHATHI: palliOHAIEHOE
NPUPOJIOIIONB30BaHNE,  YCTOMUMBOE  pa3BUTHE, KOAIBOJIONMS.  XapaKTepU30BaThb
panroHaTFHOE UCIIOIh30BAHUE MTPUPOIHBIX PECYPCOB; OCHOBHBIE MTOJIOKEHHS KOHIICIIIHA
YCTOMYMBOTO Pa3BUTHUS

5 HI‘IOBTopeHme
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

— Ilaceunux B.B., Kamenckmii A.A., PybnoB A.M. u ap. /Ilog pen. Ilaceunuka B.B.
Buonorus. 10 knacc. IlpenmerHast nuHus y4yeOHUKOB «JIMHMS >xu3HM». Ba3oBbId ypoBEeHb.—
M. AO «M3narensctBo «IIpocBenienuey, 2023

— ITaceunux B.B., Kamenckmii A.A., PybnoB A.M. u ap. /Ilog pen. Ilaceunuka B.B.
buonorus. 11 kinacc. ba3zoselii ypoBeHb.— M. AO «M3narensctBo «lIpocBemenue», 2023

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

— denepanbHas paboyasi MporpaMMa OCHOBHOTO 00miero oOpa3oBaHHUsl —TpeaMeTa
«buonorusy (6a30BbIit ypoBens) At 10-11 kmaccoB oOpa3zoBaresibHbIX opranu3anuii.— M, 2023;

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETHU
MHTEPHET

— OOpazoBarenbHblii  TopTasl  «BupTryanpHas  IIKojay, coiepxamuidi  cBOOOJHO
pacrpocTpaHseMble 00pa30BaTEIbHBIE PECYPChl U 00pa30BaTelIbHBIE PECYPCHI, pa3padOTaHHBIC
corpynaukamu YOV «HUII LHOAMB», sBnstomuecss WHTEIUIEKTYadbHOM COOCTBEHHOCTHIO
YUpEKACHUS, pa3MeIieHHOM Ha oOpa3oBarenbHoit miarhopme MOODLE (URL: https://vsdo.ru)

— bubnuoreka [JOK

10 kmacc - URL: https://lesson.edu.ru/06/10
11 knacc - https://lesson.edu.ru/06/11

— Oo6unaxo 3uanuii (URL: https://oblakoz.ru/)0



