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IosscHUTEIbHAA 3aAIIUCKA

ITpu pa3paboTke IIPOrpaMMbI 1o Ouonorun TEOPETUYECKYIO OCHOBY
IUIA oTpefieNieHus MOAX0A0B K (OPMUPOBAHUIO collep:kaHus yuyeObHoro npeamera «buomorus» cocra-
BIJIM: KOHIENTYyaJbHbIE TOJ0XkeHUss DenepaabHOro rocyJapCTBEHHOTO CTaHAapTa CPeIHEro O0IIero
o0pa3oBaHMs 0 B3aMMOOOYCIIOBIIEHHOCTH LIEJIeH, COJIepKaHusl, pe3yIbTaToB 00yueHus: U TpeOOBaHUM K
YPOBHIO MOATOTOBKM BBITYCKHHUKOB, TOJOKEHUS 00 OOIIMX LENAX W MPUHLIUIAX, XapaKTEPU3YIOIIHX
COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeliHero odmiero oopazoBanus B Poccuiickoit denepannu, a Takxke
MOJIOKEHHS O criel(rKe OMOJIOTHH, €€ 3HAYCHUN B TIO3HAHUH KHUBOU MPUPOIBI U 00ECTICYCHUH CYIIIe-
CTBOBaHMsI YesloBeueckoro obmiectBa. CoriacHO Ha3BAaHHBIM IOJIOKEHUSIM OIpPEIEICHbBl OCHOBHBIE
(GyHKIMU TPOTrpaMMBbI IO OMOJIOTHHU U €€ CTPYKTYpa.

[IporpamMma o Ouosioruu Ja€t npeacTaBieHue O HesiX, 00 o0uieit ctpaTerun 00ydeHus, BOCIH-
TaHUS ¥ Pa3BUTHS OO0YYarOIUXCs CpPeACTBaMU yueOHoro mpeamera «buonorusy, omnpenenser o0s3a-
TeJIbHOE IPEIMETHOE COJIEPKaHUE, €0 CTPYKTYPY, pacupeiesieHue 1Mo pas3iesaM U TeMaM, peKOMEHTY-
eMYIO ITOCIIeI0BATEIbHOCTh U3YUYEHUS YIeOHOT0 MaTepualia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPE/-
METHBIX CBSI3€H, JIOTMKU 00pa30BaTeIbLHOrO MPOIIECCca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommXcsl.

B nporpaMme 1o GMOJI0THH TaKKe YIUTHIBAIOTCS TPEOOBAHMS K TNIAHUPYEMBIM JINYHOCTHBIM, Me-
TarpeIMeTHbIM U MPEAMETHBIM pe3yjbTaTaM 00y4deHHUs B (pOpMHPOBAHMU OCHOBHBIX BHUIOB y4eOHO-
MMO3HABATEIFHON JEATSIIbHOCTH/YIeOHBIX IEHCTBUN 00YJaIONMIUXCS TI0O OCBOCHHIO COJIEPIKaHUS OHOIIO-
THYecKOoro ooOpa3zoBaHUsl.

B mporpamme mo ouosoruu (10—11 kimaccebl, 0a30BbIl YPOBEHB) peaii30BaH MPUHIIMIT PECM-
CTBEHHOCTHU B U3Y4YEHUHU OHOJIOTHH, OJaroaaps 4eMy B Heil mpocMaTpuBaeTCs HAMPABICHHOCTh Ha pa3-
BUTHE 3HAHHI, CBA3aHHBIX C (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IEHHOCTHBIX
OpHUEHTAIMI JTUYHOCTH, SKOJIOTMUECKOTO MBIIIUICHUS, IPECTaBICHUN O 3JI0pOBOM 00pase KU3HU U Oe-
PEKHBIM OTHOIIICHHEM K OKpYIKaroliei mpupoanHoii cpene. [loatomy Hapsaay ¢ u3ydeHnem oomednono-
THYECKHUX TEOPHUH, a TaK)Ke 3HAHUI O CTPOCHUU KUBBIX CUCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX MPOILIECCOB B MIPOrpamMMe 10 OHOJIOTHH YAEJICHO BHUMAaHHE MCIIOJIb30BAaHHIO TI0-
JTy4EeHHBIX 3HAHUI B MOBCEAHEBHOMN KU3HU TSl PEHICHUS MIPUKJIAIHBIX 337a4, B TOM YHCIe: TpoduiIak-
TUKHU HACJIEACTBEHHBIX 3a00JIeBaHU YeJI0BEKa, MEAMKO-TE€HETHUECKOT0 KOHCYIbTHPOBAHUS, 000CHOBA-
HUS SKOJIOTMYECKH 11e1ec000pa3HOoro MOBeIeHHs B OKPY>Karole MpUpOIHON cpesie, aHaIu3a BIUSHUS
XO3SHCTBEHHOM JeSITeTbHOCTH 9eJIoBeKa Ha COCTOSTHUE MIPUPOIHBIX
U UCKYCCTBEHHBIX IKOCHUCTEM. Y CHIIEHUE BHUMaHMS K NMPHUKIAJHON HAIPaBICHHOCTH Y4e€OHOro Ipes-
MeTa «bHoNoTHs» MPOAMKTOBAHO HEOOXOIMMOCTBIO 00ECTIEUeHHS YCIIOBUH [T PELICHUsT OJJTHON U3 aK-
TyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpeanojaract GopMUpOBaHUE Y
00yJaroImuxcst CHoCOOHOCTH aJaTHPOBATHCS K M3MEHEHUSM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEH-
HOTO MUpA.

VYuebHblit mpenmer «buosorus» Ha ypoBHE CpeiHEro oouero o0pa3oBaHus 3aHUMAET Ba)XKHOE
MecTo. OH oOecrieunBaeT HopMHpOBaHUE y 00yUaIOUIMXCS NMPEACTABIEHUN 0 HAyYHOU KapTUHE MUpa,
pacumpsieT 1 060011aeT 3HaHUs O KUBOW MPUPOJE, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM opra-
HU3AI[MA ¥ DBOJIIOLUH, CO3/MAET YCIOBHS JUIS: TMO3HAHHUS 3aKOHOB JKMBOHM MPHUPOJBI, (pOpMUpOBaHUS
(GYHKIIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/10pOBOI0 M 06€30macHOro o0pasa >KU3HH, SKOJIOTHYECKOT0
MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIEC U YETOBEKY.

Bosbioe 3HaueHne yueOHbI npeaMer «bronorus» umMeer Takxke I peleHUs. BOCITUTATEb-
HBIX U PAa3BUBAIOIINX 33/1a4 CPETHETO O0IIero 00pa3oBaHus, ColMan3anuu ooyJaromuxcs. M3ydenue
Ouosorun obecrneynBaeT yCIoBHs sl QOPMHUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH-
(hOopMaIMOHHBIX HABBIKOB, ICTETUYECKOH KYIBTYpHI, CIIOCOOCTBYET WHTETPAMU OMOJIOTHUECKUX 3HA-
HUH C TPEACTaBICHUSMH W3 JPYTHX YYEOHBIX TMPEAMETOB, B YACTHOCTH, (U3HKHU, XUMHH
u reorpaduu. HazBanHBIE MOOKEHUS O TPeTHA3HAYCHNN YIeOHOTO peiMeTa « BHOTOTHSI» COCTaBHITH
OCHOBY JUIsl OTIpEJIEJIEHUs MTOIX0JJ0B K OTOOPY U CTPYKTYPHUPOBAHHIO €r0 COJIEpyKaHUs, MpeICTaBICH-
HOTO B IIporpamMMme 1o OUOJIOTHH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C IMO-
3UIUH KYTBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM O0yYarOMIHecs TOJKHBI OCBOUTH
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3HaHUS U YMEHHUS, 3HAYUMBbIE 111 JOPMUPOBAHUS 00LIeH KyIbTYpbI, ONPEeIESIONUE aeKBaTHOE ITOBE-
JICHHE YeJIOBEKa B OKPYKAIOLIeH MPUPOIHON cpefie, BOCTpeOOBaHHbIE B IOBCETHEBHON KHU3HH U MPAK-
THYECKOU neaTenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHWW 3aHUMAIOT JIEMEHTHI COJIEPKAHUSA,
KOTOpBIE CITyXaT OCHOBOM JUIst POpPMUPOBaHUS MPEACTABICHUI O COBPEMEHHOI €CTECTBEHHO-HAYUYHOU
KapTHHE MHUpa U LIEHHOCTHBIX OPHEHTALMIX JIUYHOCTH, COCOOCTBYIOLIMX I'yMaHM3allUuu OHOJIOrnye-
CKOTO 00pa30BaHMsI.

CrpyKTypHpOBaHHE COAEP)KaHUS y4eOHOro MaTepuana B IIporpamMme o OMOJIOTUU OCYIIECTB-
JICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUI 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX )KUBOM MPUPO/IBI,
0 €€ ypOBHEBOH OpraHu3aly ¥ 3BOJIOLMU. B COOTBETCTBUU € 3TUM B CTPYKType y4yeOHOro npeamera
«buosnorus» BbIEIEHBI CIEAYIOIINE COAEpKATENIbHbIE TUHUM: «buosiorusa kak Hayka. MeToipl Hayy-
HOTo No3HaHus», «Kierka kak ouosornyeckas cucrema», «OpraHu3M Kak OMOJIOrHYecKas CUCTEMay,
«Cucrema 1 MHOT0OOpa3ue OPraHUYecKOro MHUpPay», «IBOJIIOLHUS KUBOKH HMPUPOAB, «IKOCUCTEMBI
IIPUCYILME UM 3aKOHOMEPHOCTH.

Llens n3ydyenus yyeOHoro npeamera «buomorus» Ha 6a30BOM ypOBHE — OBJIaICHHE 00yYaroIu-
MHUCSI 3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJILHON OPraHMU3aLuy KHUBBIX CUCTEM Pa3HOIO paHra u Impu-
o0peTeHre YMEHUH UCTIOIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JICHCTBHI B OTHOLICHUN OOBEKTOB KH-
BOM IPUPOJIBI U PEIIEHUS Pa3IMYHbIX KU3HEHHBIX MPOOIEM.

Joctuxenue nenu uzydeHus yueoHoro npeamera «buosorus» Ha 6a30BoM ypoBHE oOecriedn-
BAETCs PELICHUEM CIEAYIOIUX 3a/1a4:

OCBOEHHUE 00YYaIOIIUMHUCS CUCTEMbI 3HAHUM O OMOJIOrMUECKUX TEOPUsX, YUEHUSIX, 3aKOHAX, 3aKO0-
HOMEPHOCTSIX, TUIIOTE3aX, IPABUIIAX, CIYKAIUX OCHOBOM JUIsl (JOpMUPOBaHUS MpEACTaBIECHU O ecTe-
CTBEHHO-HAay4YHOH KapTHHE MHPA, 0 METOAAX HayYHOT'O TIO3HAHMS, CTPOCHUH, MHOTOOOpa3uH U 0COOCH-
HOCTSX JKHUBBIX CUCTEM PAa3HOI0 YpOBHS OPraHU3aLlM{, BBIJAIOLIMXCSA OTKPBITUAX U COBPEMEHHBIX UC-
CJIEJIOBAaHUAX B OMOJIOTHH;

dopmupoBaHue y 00yJaromuXxcs M03HaBaTeNbHbIX, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CHOCO0-
HOCTEH B IpoIiecce aHaIM3a JaHHBIX O IYTSX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3IJIAIO0B, HICH U MOAXO0-
JI0B K U3YyUYECHHIO )KMBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3AlMY;

CTaHOBJICHHE Yy OOydJarommxcsi o0meil KynbTyphl, (yHKIMOHAIHLHONH TPaMOTHOCTH, Pa3BUTHE
yYMeHUI 0OBSACHATH U OLICHUBATh SBJICHUS OKPYXKAIOIIEro MUpa *KHUBOM ITPUPO/Ibl HA OCHOBAaHUU 3HAHUN
U OTIBITA, MOJIYYEHHBIX NPU U3YYEHUU OMOJIOTHUH;

dopmHpoBaHUE Y 00yJaIOLINXCS YMEHUN WIUTIOCTPUPOBATh 3HAU€HHE OMOJIOTHYECKUX 3HAHUH B
MIPaKTUYECKON JESATENIbHOCTH YE€JIOBEKa, Pa3BUTUN COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpo-
OMOTEXHOJIOTHIA;

BOCIHUTAHHE YOSKIEHHOCTHU B BO3MOYKHOCTH MTO3HAHMSI YEITOBEKOM KUBOM MPHUPO/IbI, HEOOX 01~
MOCTH O€pe’KHOT0 OTHOLLIEHMSI K Hel, COOOACHUS ATUYECKIX HOPM IIPH NPOBEJICHUN OMOIOTHYECKUX
HCCIICIOBAHNIH;

0CO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN IS TIOBBIILICHUS YPOBHS SKOJIOTHYECKON Kyib-
TYpBI, JU1sl POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

OpUMEHeHHe  NpUOOPEeTEéHHBIX  3HAaHUM M yMEHMH B TIOBCEHEBHOW  KHM3HU
JUIS OLIEHKH ITOCIIEACTBUM CBOEH JeSTEbHOCTH 110 OTHOIICHUIO K OKPY)KAIOIIel cpesie, COOCTBEHHOMY
3/10pOBbI0, 000CHOBaHME U COOIOAEHNE MeP MPODUITAKTUKY 3a00IeBaHUH.

B cucreme cpennero obuiero oopasoBanust «buonorus», nzydaemas Ha 6a30BOM YpOBHE, SIBJIS-
eTcs 00s13aTeNIbHBIM yYeOHBIM MPEAMETOM, BXOSIIMM B COCTaB IMpeAMeTHOM obnactu «EcTecTBEHHO-
Hay4YHbIE TPEIMETHI.

OOmiee YUCIIO YAcoB, PEKOMEHJOBAHHBIX JUIA M3y4deHus Ouonorun — 68 4Yacos:
B 10 xmacce - 34 gacos (1 gac B Heenmto), B 11 knacce - 34 yacos (1 yac B Henenmo).
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1. Conepxanue yueOHoro npeamera «buosiorusp» Ha ypoBHe 0OC-
HOBHOI'0 0011er0 00pa3oBaHus

1.1. Copep:xxanue o0yuenusi B 10 kiacce

Tema 1. buosiorus kak Hayka (2 4).

buonorus kak Hayka. CBsi3b OM0JIOTHH C OOLIECTBEHHBIMH, TEXHUUECKUMH U JPYTUMH €CTECTBEH-
HBIMU HayKamH, puinocodueit, STUKOM, S3cCTeTHKON U rpaBoM. Poib 6ronorun B opMHPOBAHUU COBpPE-
MEHHOH Hay4yHOU KapTuHbl Mupa. Cucrema OMOJIOrMYECKUX HayK.

MeTtoapl IO3HAHMS KUBOW NIPpUPOIbI (HAOII0EHNE, SKCIIEPUMEHT, ONIMCaHUE, U3MEPEHHE, Kilac-
cuuKaIys, MoICIMPOBAHUE, CTATUCTHYECKass 00pabOTKa JaHHBIX ).

JleMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbiios, J[x. Yorcon u ®@. Kpuk.
TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TIPUPOJIBIY.

JlaGopaTopHble H MpaKkTH4YecKHe padoThi:

[TpakTuyeckas padota Ne 1. «/cronp30BaHNe pa3IMYHBIX METOIOB IPU U3YYEHUH OUOJIOTUIECKUX 00b-
EKTOBY.
Tema 2. ’Kuble cuctemsbl 1 ux opranuszanus (1 4).

JXussle cucteMsl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus onosoruu. OTInuue )KUBBIX CUCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CpoiicTBa OmocucTeM M MX pa3HooOpas3ue. YPOBHM OpraHu3aly OMOCHCTEM: MOJIEKYJISPHBIH,
KJICTOYHBIN, TKAHEBBIN, OpraHU3MEHHBIN, MOMYJISIIIAOHHO-BUI0BON, SKOCUCTEMHBIN (OMOTe0IIeHOTHYE-
CKHi1 ), OMOC(EPHBIH.

JeMoHcTpanuu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», Y POBHU OpraHU3ALUU KUBOU MIPUPOIBD».

Ob6opynoBanue: monaens mosiekyinsl JJHK.

Tema 3. XuMn4ecknii cOCTaB M CTPOeHHeE KJIeTKH (8 4).

XUMUYECKUI COCTaB KIETKU. XUMUYECKHE 3JIEMEHThI: MAKPOAJIEMEHThI, MUKPOJIEMEHTHI. Bona
Y MUHEpAJIbHBIC BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepkanrne ocMoTHYECKOro OaiaHca.

benxu. CoctaB u cTpoeHue 6enkoB. AMUHOKUCIOTH — MOHOMEpPHI OeskoB. He3ameHumblie 1 3ame-
HUMbIE aMUHOKHUCIIOThl. AMMHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYpbI O€IKOBOM MOJIEKYIIbI (IEPBUY-
Hasi, BTOpUYHasl, TPETUYHAsl U YETBEPTHUHAs CTPYKTYpa). XUMHUUYECKHe CBOMCTBa OenkoB. buonornye-
ckue QyHKIMHN OEIKOB.

depmeHThI — Orooruyeckue katanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, CyOcTpart-
Has cneuuduuHoctb. Kopepmentsl. Buramunbl. OTinnuus GepMEHTOB OT HEOPraHMYECKUX KaTaiu3a-
TOPOB.

VYrneBoabl: MOHOcaxapubl (TIOK03a, pudo3a U ae30kcuprdo3a), nucaxapuisl (caxaposa, Jak-
TO3a) U MoJKcaxapu bl (Kpaxmal, INIMKOTeH, IeJUT0103a). buonornyeckue GyHKINUN YrieBOIOB.

Jlununel: TpurnMuepuabl, ¢pocponunuasl, crepouasl. ['napodunbHO-TuAPOPOOHBIE CBONCTBA.
buonornueckue ¢pynkunu munuaoB. CpaBHEHHE YIIIEBOA0OB, OCIKOB U JIMITUI0B KaK UCTOYHUKOB 3HEP-
THH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT. CTpoe-
Hue u gynkuuu JIHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.
[{uTonorus — Hayka o kietke. Kiierounas reopust — mpumep B3auMOACHCTBUS HieH U (JaKTOB B HAYYHOM
MOo3HAaHUHU. MeTOo/Ibl U3yUEeHHSI KIETKH.

Knerka kak nenoctHast xuBast cuctema. OOmMe MpU3HAKM KIETOK: 3aMKHYTask Hapy>KHasi MEM-
Opana, mosekysbl JIHK kak reHeTHdeckuii anmapar, CucTeMa CUHTe3a Oerka.

Tumnel KJI€TOK: yKapruOTHYECKasi U MpokapruoTHueckas. OCOOEHHOCTH CTPOCHMS MPOKapUOTHYE-
ckoil kneTku. Knerouynas crenka 6akrepuil. CTpoeHne 3yKapuoTHUeCKON KiIeTKU. OCHOBHBIE OTINYHS
pacTUTENbHON, )KUBOTHOM U TPUOHON KIIETKH.
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IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOYHAS CTEHKA, MIMKOKAIMKC, UX QyHKIuH. [1nazmaTu-
yeckasg MeMOpaHna, e€ cBoiictBa u pyHkiuu. Lluronnazma u e€ opranonasl. OgHOMeMOpaHHBIE OPTraHo-
unbl kietku: DIIC, anmapat [Nonbmxu, 1u3ocomel. [1onyaBTOHOMHBIE OPTaHOUABI KJIETKU: MHUTOXOH-
npud, nactTuabl. [IporcxoxaeHrne MUTOXOHAPHH U TiacTul. Bunbl mnactun. HememOpaHHbIe opraHo-
Wbl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, LIEHTPUOIHU, PECHUYKH, KIYTUKU. DYHKIUU OPraHOUI0B
KJIETKU. BKirtoueHus.

Snpo — perynaTopHsiil HeHTp kiaeTku. CTpoeHue siipa: saepHast 000J104Ka, KapuoIia3ma, XpoMa-
THH, AJPBIILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JleMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yui-
kuHC, P. ®panxiny, K.M. bap.

Huarpammsl: «Pacnipenenenne XUMUYECKUX JJIEMEHTOB B HEXXUBOM NIpUpoae», «PacnpeneneHne XumMu-
YECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoguueckas TaOnaMLIAa XUMHUYECKHX 3JIE€MEHTOBY», «CTpOEHHME MOJIEKYJIbI
BObI», «buocunte3 Oenkay, «CtpoeHne MoKyl Oenka», «CtpoeHue gpepmentay, «HykienHoBbIe
kuciotsl. JJTHK», «Ctpoenune momnekynbl AT®», «CTpoeHrne 3yKapuoTHYECKON KiIeTKkn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHUE pacTUTEIbHOU KJIETKu», «CTpoeHHE MPOKAPUOTUYECKOW KIIETKHY,
«CTpoeHue A1pa KIETKW», «Y TIeBOAb, «JIunuas».

O6opynoBaHKe: CBETOBOW MUKPOCKOII, 000PYI0BaHUE I IPOBEICHUS HAOIIOICHUH, U3MEPEHUH, IKC-
[IEPUMEHTOB, MUKPOIIPENapaThl paCTUTENIbHBIX, ’KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U MpaKkTHYeCcKUe padoThI:

JlaGopatopHas pabota Ne 1. «M3yueHne KaTaTUTHUECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMeEpe aMH-
J1a3bl WM KaTajasbl)y.
JlaGopatopHnas pabora Ne 2. «M3ydeHue CTpoeHuUs KIETOK PACTCHUM, )KUBOTHBIX U OAKTEPHi 10T MUK-
POCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. /KuzneaesiTeIbHOCTb KJIeTKH (6 4).

OOmeH  BelIeCTB, i  Merabonu3sM.  AccuMuisnus  (IUIacTUYECKUd — OOMEH)
U JUCCUMMIIALIUSA (PHEpPreTHUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Mpolecca Meradbonusma. Ponb3a-
KOHOB COXpPaHEHUS BEIIECTB U YHEPTHH B TOHUMaHUHM METab0I13Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOQHBIN U TeTepoTpodHbIi. Poib hepMeHTOB B 0OMEHE BEIECTB U
MIPEBPALIEHUH SHEPTUU B KIIETKE.

®otocunTte3. CBeroBas 1 TeMHOBas (a3bl poTocuHTesa. Peakimu ¢porocunTesa. 3¢ (heKTHBHOCTh
¢dotocuHTe3a. 3HaueHHe POTOCUHTE3A JJIs KU3HU Ha 3emie. BiusHue ycnoBuii cpesibl Ha OTOCHUHTES
U CIIOCOOBI MOBBIILIEHHS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocHuHTe3. XeMOCHUHTE3UpYIOIINe OaKkTepun. 3HaUeHNE XEMOCUHTE3a [yl )KU3HU Ha 3eMJle.
DOHepreTudyeckuii oOMeH B KJeTke. Pacienienne BenecTs, BbIACICHHE U aKKyMYJIMPOBaHUE SHEPTUU B
KJIETKE. DTarbl SHepreTudeckoro oomena. [ mukonus. bpoxkenne u ero Bubl. Kucimopoanoe okucieHue,
WIH KJIeTOYHOe Jpixanue. OxucnutensHoe GpochopunupoBanue. DPpPeKTHBHOCTh IHEPTETHUECKOTO 00-
MEHa.

Peakiiuu matpuunoro cunresa. ['enernueckas nnpopmanus u JJTHK. Peanuszanus renernueckoit
nH(popManuu B KiIeTke. [ 'eHeTnueckuii Koz 1 ero cBoicTBa. TpaHckpumnuus — MaTpuuHblid cuate3 PHK.
Tpancnsus — OuocunTe3 Oenka. Jransl TpaHcaanuu. KonupoBanue aMMHOKUCIOT. Ponb pubocoMm B
O6uocuHTe3e OenKa.

Hexnerounsie opMbl xku3HU — BUpYChl. VicTopus oTkpbITHs Bupycos (/.M. BanoBckuit). Oco-
OCHHOCTH CTPOEHHMS M >KU3HEHHbIN IUKJI BUpYycoB. bakrepuodaru. bone3nu pacteHuil, ;KxMBOTHBIX U
4eJI0BEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHnonedumura yenoseka (BUY) — Bo30yaurens CITNda.
OOpaTHas TpaHCKpUIIIUS, peBepTa3a u uHrerpasa. [Ipodunakrruka pacnpocTpaHeHUs BUPYCHBIX 3200-
JIEBaHUM.

JeMoHcTpanmu:

IToprpetsr: H.K. Konbnos, /[.1. Banosckuii, K.A. Tumupsses.
Tabmumpt u cxembl: «Tunel nutanus», «Metadonuzm», «MUTOXOHAPHU», « IHEPTETHUCCKUN OOMEH Y,
«Xnopomacty, «®@otocuntesy, «Ctpoerne JJHK», «Ctpoenue u pyHkunoHupoBanue reHa», «CHHTE3
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Oenkay, «['eHeTnueckuii Kony», «Bupyce», «bakrepunodarn», «CTpoeHue u KU3HEHHBIN UK BUpyca
CIINda, 6axrepuodaray, «Permnukanus JHK».
Ob6opynoBanue: moxaenu-anmukamuu «Yasoenue JIHK u Tpanckpumnius», «buocuHTe3 Oenkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHNEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB (5 4).

KneTouHblii UK, WK AKU3HEHHBIN UK Ki1eTKu. HTepdasa u mutos. [Iporeccsl, nmporekaromnme
B uHTepdaze. Permmkanus — peakus matpuanoro cuare3a JJHK. Ctpoenune xpomMmocom. XpoMOCOMHBII
Habop — KapHOTHIL. J{MTUIONIHBIA U TalJIOWIHBIN XpOMOCOMHBIE HA0OpHl. XpoMaTuabl. Lluronornye-
CKHME OCHOBBI Pa3MHOKEHHUS U MHIUBUAYAJIbHOTO PA3BUTHSI OPIrAHU3MOB.

Henenue kietku — muto3. Ctaauu mutosa. IIponecchbl, IpouCXOAAIINE HA Pa3HbIX CTaJAUAX MHU-
T03a. bromornueckuii cMpIica MUTO3a.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

DopMbI pa3MHOKEHHS OpraHM3MOB: 0eCIoJI0e U 1oyIoBoe. Buibpl 6ecionoro pa3sMHOKEHHUS: Jeie-
HHUE HaJBOE, TOYKOBAHHUE OJTHO U MHOTOKJIETOYHBIX, CIOPOOOPA30BAHUE, BETETATUBHOE Pa3MHOKEHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHUE JJIs CEJICKIIMH.

[TosioBOE pazMHOXKEHUE, €TO OTIIMYUSA OT OECIOIOTO.

Meiio3. Ctaguu meio3sa. [Iporeccel, npoucxoasume Ha cTaausx merosa. [loBenenne xpomocom
B Mero3e. KpoccrnHrosep. bruosorndaeckuil CMbICII M 3HAYEHHUE MEHO03a.

I"amerorenes — npoiecc 00pa3oBaHus MOJOBBIX KIETOK Y KUBOTHBIX. [1010BBIE Kene3bl: ceMeH-
HUKU U sn9HUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo3ou, SHIEKIeTKa) —
criepMartoreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS SHUIEKIIETOK U criepMaTo30u10B. OII00TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHOTeHe3). DTalbl M-
OpMOHAIBHOTO PA3BUTHSA Y TO3BOHOYHBIX )KUBOTHBIX: IPOOJICHHE, TaCTPYJIAIHs, opraHorenes. [locTam-
OpuoHaNbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHUSA: MPSAMOE, HEMpsiMoe (JIMYUHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IIBETKOBOI'O PACTEHUSA: CTPOEHUE CEMEHU, CTaIuU Pa3BH-
THUS.

JlemoHcTpauu:

Tabmuipt u cxembl: «@OpMBI pa3MHOKEHUSI OPTAaHU3MOBY, «JIBOITHOE OIIIOIOTBOPEHHE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «/lenenue knetku Oaktepuity, «CTpoeHHe Mo-
JIOBBIX KJETOK», «CTpoeHue xpomocoMmbly, «Kierounsni mukim», «Pemmmkanus JTHK», «Murtos,
«Meiio3», «lIpssmoe u HenpsMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIMUTAIOIIUX U YelloBeKa», «OCHOB-
HbIE€ CTaJMH1 OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOI, MUKpompemnaparsl «CrepMaTo30usl MIEKOMUTAIOMIET0», «SliillekieTka
MJIEKOITUTAOIIET0», «KapruokuHes B KJIeTKaxX KOPEIIKa JIyKa», MarHUTHAs: MOJENb-anInKanus «Jlee-
Hue KiIeTku», moaenb JJHK, monens meradasHolt XpoMOCOMBI.

JlaGopaTopHble U IpaKkTHYeCKUEe padoThI:

Jlaboparopnas pa6ora Ne 3. «HabmroieHrne MuTO3a B KJIETKaX KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX MHUK-

pornpernaparax.

Jlaboparopnas padota Ne 4. «M3yueHue cTpOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOMpEnaparax.
Tema 6. HacsieqcTBEHHOCTh U M3MEHYMBOCTH OPraHu3MoB (8 u).

[Ipeamer w 3amaum  re”Hetukd. Mcropuss pa3BUTHS TEeHETUKU. Poilb  LMTOJOTUU
U HMOpHOJIOTMM B CTAaHOBJIIEHMM TEHETUKHU. Bkimag poccuiickux #  3apyOeKHBIX yUEHBIX
B Pa3BUTHUE T'€HETUKU. MeTOIbI T€HETHKH (THOPUIO0IOTHIECKHMA, TUTOTEHETUUECKU, MOJIEKY IS PHO-Te-
HeTndeckuil). OCHOBHBIE T'eHEeTHYECKHE MOHATUS. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMasl B cXxemax
CKpEILLMBaHHM.

3aKOHOMEPHOCTH HACJIeIOBaHUs TPU3HAKOB, yCTaHOBICHHBIC . MeHnmenem. MoHoruOpuaHoe
CKpellMBaHue. 3aKOH eAMHO-00pa3us THOPUAO0B MepBOTO MoKosieHus. [IpaBuino foMmuHNpOBaHUS. 3aKOH
paciuerieHus mpu3HakoB. [ unore3a unctorsl rameT. [lonHoe 1 HEMONHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HaclieJOBaHMs Mpu3HaKoB. [{uToreHeTnue-
CKH€ OCHOBBI JUTMOPUIHOTO CKpEIIMBaHUs. AHaAIM3UpYOlllee cKkpeluBanue. Mcnonb3oBanue aHau-
3UPYIOLIETO CKPEIUBAHMSI JUIs OTIPE/IeIeHUsI TEHOTUIIA OCOOH.
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CuenuieHHOe HaciieioBaHue Mpu3HakoB. PaboTta T. Moprana no cuersieHHOMY HaclleI0BaHHIO Te-
HOB. Hapymienue cuenseHus FeHOB B pe3yJIbTaTe KpPOCCUHIOBEpA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneruka nosna. XpoMOCOMHOE ONpEENIeHUE 0Ia. AyTOCOMBI U IOJ0BbIE XpOMOCOMBI. ['oMora-
METHBIE U IeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue npu3HakoB, CUEIJIEHHBIX € MOJIOM.

N3menunBOCTh. BUibl N3MEHYMBOCTH: HEHACIEACTBEHHAs U HaciaeACTBEeHHasA. Poib cpensl B He-
HACJIEICTBEHHOW M3MEHUYMBOCTH. XapaKTepUCTUKa MOIU(PUKAIMOHHONW HM3MEHUMBOCTH. Bapuanuon-
HBIN psJl ¥ BapuanmoHHasi kpuBas. Hopma peakiiuu npusnaka. KonuyecTBeHHbIE U KaU€CTBEHHBIE MTPHU-
3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKATMOHHON H3MEHYHBOCTH.

Hacnencreennasi, uiay reHOTUIIMYECKAst, K3AMEHYMBOCTh. KoMOMHAaTHBHAS H3MEHUYUBOCTh. Melio3
Y TIOJIOBOM MPOILIECC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTU. MyTalliOHHas U3MEHYUBOCTh. Kiaccu-
¢bukays MyTanuii: reHHbIe, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTauuid. MyTareHHble
(bakTopbl. 3aKOH rOMOJIOTHYECKHX PsII0B B HacieAcTBeHHOU n3mMenunBoctu H.M. BaBusoga.
BuesaepHas HacIeCTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun yenoeka. OCHOBHBIE METO/bl FTEHETUKH YEIOBEKA: F€HEAIOrnYe-
CKUil, ONM3HENOBBIN, IUTOTCHETUYECKUN, OMOXUMHUYECKUH, MOJIEKYIIIpHO-TeHeTHUecKuii. CoBpeMeH-
HOE OIpEEIICHUE T€HOTHUIIA: TOJTHOTEHOMHOECEKBEHUPOBAHNE, TEHOTUIINPOBAHUE, B TOM YHUCIIE C TIO-
momipio [11[P-ananuza. HacnencrtBennsie 3a001eBaHus YeJIOBEKa: TCHHbIC 00JIe3HHU, O0JIE3HU C HACHE -
CTBEHHOU MPEAPACIIONOKEHHOCTbIO, XPOMOCOMHBIE O0se3Hu. ComMaTnuueckue U reHepaTUBHbIE MyTa-
1. CTBOJIOBBIE KJIETKH. [[pUHIMIIBI 310pOBOTO 00pa3a KU3HH, JUATHOCTHKH, TPO(UIAKTHKH U JIede-
HUS TeHEeTUYeCcKuX OoJie3Hel. MeMKOo-TeHeTUYeCKOe KOHCYIbTUPOBAaHNE. 3HAYCHHE MEIUIIMHCKOM re-
HETUKHU B IPEIOTBPALLICHUH U JICUEHUH N'€HETHUECKUX 3a00JI€BaHUI UeloBeKa.

JlemoHcTpauu:

[Moprperer: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yersepukon, H.B. Tumodeer-PecoBckuii,
H.M. BaBunos.

Tabmuuer u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 UTOTCHETHYECKask OCHOBay, «3aKOH pac-
HICTVICHUS U €T0 IIUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI raMeT», «{UruOpuiHoe CKpeIuBaHue),
«luTomoruueckre OCHOBBI IUTHOPHUAHOTO CKpemmBaHusy, «Meho3y», «B3anmoneicTBie amienbHbIX
reHOB», «['eHeTHuuecKre KapThl paCTEHUH, )KUBOTHBIX U YellOBeKa», «['eHeTuka nomuay, «3aKOHOMEpPHO-
CTH HACIJIEIOBaHUs, CLIEIUICHHOIO C MOJ0M», «KapHOTHIIbI YeI0BEKa U KUBOTHBIX», «BHIIbI H3MEHYH-
BOCTHY, «MoaudukalmoHHas U3MEHYUBOCThY», «HacnemoBanue pesyc-pakropa», «['eHeTuka rpymm
KpOBW», «MyTalmoOHHasi U3MEHYUBOCTb.

O6opynoBanue: MoJeNU-aNIUIMKaul «MoOHOTHOpUIHOE CKpeluBaHuey, «HemomHoe nOMUHUpPOBa-
Huey, «JlurnbpuaHoe ckpemrpanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpoImpenapaT «/{po-
30¢huna» (HopMma, MyTauu GOpMbI KPBLIBEB U OKPACKHU Tela), repOapuii «I"opox moceBHOM».

JlaGopaTopHble U IpaKkTHYeCKUEe padoThI:

Jlaboparopnas pabota Ne 5. «M3y4yeHne pe3yabTaTOB MOHOTHOPHIHOTO U TUTHOPUIHOTO CKPEITUBAHUS
y 1p030(UIIbl Ha TOTOBBIX MUKpPOIIPENapaTaxy.
Jlaboparopnas pabota Ne 6. «M3yueHune MoaupUKAIIMOHHON U3MEHYHBOCTH, MOCTPOCHHUE BapHUallMOH-
HOTO psiia U BApUALIMOHHON KPUBOI».
Jlaboparopnas pabota Ne 7. «AHanu3 MyTanuid y 1po30¢uisl Ha TOTOBBIX MUKpOTpEnaparax.
[IpaxTuueckas padorta Ne 2. «CocraBiieHue 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTeXHOJIOTHH (2 Y).

Cenexkuus Kak HayKa U Mpouecc. 3apoKICHUE CeNeKIuu U gomectukanus. Yuenne H.W. BaBu-
JIOBa O IIEHTpaxX MPOUCXOXKIEHUS U MHOT000pasus KyIbTYPHBIX pacTeHHil. LleHTpbl mpOUCXOXKACHUS
JOMaITHUX KUBOTHBIX. COpPT, HOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCcOoBbIi U MHANBUAYAIBHBIN OTOOPHI B CENEKIINH PACTCHUN
1 KUBOTHBIX. O1eHKa 3KcTepbepa. bin3kopoacTBEeHHOE CKpeluBaHue — MHOpUAUHT. YncTas JuHMS.
CkpeniBaHue YuCTBIX TUHUH. ['eTepo3uc, wnu rudpuaHas cuia. HepoacTBeHHOE CKpeluBaHNe — ayT-
Oopuaunr. Otnanénnas rubpunuzanus 1 e€ ycnexu. MIcKycCTBEHHBIM MyTareHe3 U NoJy4yeHHe MOJIUII-
nou0B. JloCcTHKEHHSI CeNIEKIIUU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.
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buotexHonorus kKak orpacib NMPOM3BOACTBA. ['eHHas MHXKEHEpHs. DTalbl CO3JaHUS PEKOMOM-
HanTHOU JIHK u Tpancrennsix opranuzMoB. Kiierounas unxenepus. Kierounsle KynbTypsl. Mukpo-
KIIOHAJILHOE Pa3MHOXKeHHE pacTeHni. KiIIoHMpoBaHue BBICOKONIPOIYKTHUBHBIX CEIbCKOXO03HCTBEHHBIX
OpPraHu3MoOB. DKOJIOTHYECKUE U dTHYecKue mpodieMbl. [MO — reneTnuecku MoaAu(UIIMPOBAHHBIE Op-
TaHU3MBI.

JleMoHcTpanuu:
[Toptpetsr: H.U. BaBuinos, .B. Muuypun, I'./l. Kapneyenko, M.®. lBaHOB.
Tabmuuer u cxembl: kapTa «L{eHTpBI MpoUCXOXKIEHHUST 1 MHOTO00pa3Hst KyJbTYPHBIX pacTeHui», «Ilo-
POIBl AOMAIIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHi», «OtnanénHas rubpuanzanus», «Pa-
6otel akagemuka M.®. BanoBay, «llomumionaus», «O0BEKTH OMOTEXHOIOTHIY, «KIIeTOUHBIE KYITb-
TYPBI U KIIOHUpOBaHue», «KOHCTpyHpOBaHUE U IEPEHOC T'E€HOB, XPOMOCOM.
Oo6opynoBanue: MyJISDKH IUIOJA0B U KOPHETIONOB AUKKUX (POPM M KyIbTYpPHBIX COPTOB pacTeHHi, repoa-
puii «CenbCKOX0351iCTBEHHBIE PACTECHUS».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHKEHMSI CENIEKIIUN PACTEHUH M )KMBOTHBIX (HA CENEKIH-
OHHYIO CTaHIIHIO, MJIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN Y4aCTOK, B TEIUTMYHOE X03AHUCTBO, 1a00-
paTopuI0 arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

1.2 Conep:xanue o0yuenus B 11 kiacce.

1 yac B Henento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs
Tema 1. IBosronmonHas ouoJiorus (9 u).

[Ipeanochuiku BOZHUKHOBEHUSI DBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
Ouosioruu. BiusHue 3BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CaupnerenbcTBa 3BosoNMHU. [laneonTonornyeckue: nocie10BaTeIbHOCTh MOSBICHHS BU/IOB B Ia-
JICOHTOJIOIMYECKOM JIETONUCH, NepexoiHble (GopMbl. bruoreorpadguueckue: cxXoACTBO U pasiuuue dpayH
1 (JIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOrHUECKUE: CXOJACTBA U Pa3inyMsl SMOPHOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHU-
TEJIbHO-aHATOMUYECKHUE: TOMOJIOTMYHbIE, AaHAJIOTUYHBIE, pyIUMEHTapHbIE OpPraHbl, aTaBU3Mbl. Moseky-
JSIPHO-OMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKHX ITy-
TEH y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. [lapsuna. IIpeanocbuiku BO3HUKHOBEHUS NapBUHM3MA. [[BHKyiiue
CHJIBI HBOJIIOLIMM BUOB 110 JlapBHHY (M30BITOYHOE Pa3MHOKEHUE MTPU OTPAaHUUEHHOCTH PECYpPCOB, He-
orpeieI€éHHast U3MEHYMBOCTb, O0Opb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosonnu (CTO) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpossontonus. [Tomynsanus kak eqMHUIA BUIA U 3BOJIOLUY.

JBmxymue cuiibl ((pakTopsl) HBOJIIOLMY BUIOB B pUpoJe. MyTallMOHHBIH npoliecc U KoMOnHa-
TUBHas U3MEHYMBOCTb. [lonynsuonHblie BOJHBI U ipeld reHoB. M3ondius 1 Murparus.

EctectBenHbIi 0TOOp — HanpaBisoMUi (pakTop 3Boounn. DOpMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTat 3Bosonuu. [Ipumeps! mpucnocobiaeHuit y opra-
HU3MOB. ApoMop(h03bl U UANO-aAANITALIUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHbIE (hopMbl BUJ00Opa3oBaHus: reorpaduye-
CKO€, SKOJIOTMYECKOE.

MaxponsBosronust. PopMbl IBOIONUM: (QHUIETUYECKasl, TUBEPreHTHAsl, KOHBEPreHTHAs, Mapa-
nenbHasg. HeoOpaTuMocTh 3BOIIOIUH.

IIpoucxoxaeHue OT HeCIEUMaIU3UPOBAHHBIX NpenkoB. [Iporpeccupyromas crnennanu3anus.
AnlanTuBHAs paauanus.

JleMoHcTpanuu:

[Toptpertsr: K. JInnnei, JK.b. Jlamapk, Y. Hapsun, B.O. KoBanescknii, K.M. bap, O. I'ekkens, @. Mron-
nep, A.H. CeBepuos.

Tabnuuel u cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apOoJbIIIM MO3BOHOYHBIX KUBOT-
HBIX», «ApxeonTepukcy, «PopMbl O0pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBII 0TO0PY», «IMHOr000-
pa3ue COpTOB pacTeHui», «MHOroodpaszue nmopoa KUBOTHBIXY, «llomymnsuuny», «MyTalmoHHast U3MEH-
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YUBOCTHY, «Apomopdo3sly, «anoamanranuny, «O0mmas gereHepamnus», «JBIKyIIue CHIIBI dBOIIO-
uny, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «boprba 3a cymectBoBanuey, «llpucmo-
cOoOJIEHHOCTh OpraHu3MoB», «['eorpaduueckoe BHA000pa30oBaHUE», «IKOJIOTHUECKOE BHI000pa3oBa-
HUEY.

O6opynoBanue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op TJIO0B U CEMSH,
kosutekiust «[IpruMepsl 3alUTHBIX MPUCTIOCOOTIEHHH Y KUBOTHBIXY», MOJIENb «OCHOBHBIC HATIPABIICHUS
ABOJIIOLIMNY, 00bEMHasE MoieNb «CTPOECHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .
buoreorpaduueckas kapTa Mupa, KOJUIeKIus «DopMbl COXPaHHOCTH MCKOMAEMbIX JKUBOTHBIX M pacTe-
HU», Mojenp anmuukanus «llepekpéct xpomocom», BiakHbIe Mpenaparsl «Pa3BUTHE HACEKOMOIOY,
«Pa3BuTHe NIATYIIKWY, MUKporipenapaT «Jpo3oduna» (HopMma, MyTanuu (GOpMBI KPBUTLEB U OKPACKU
Tema).

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY.
Jlaboparopnas padota Ne 2. «Omnucanue IprUcIocOoOJICHHOCTH OpraHiu3Ma U €€ OTHOCUTEIILHOTO Xapak-
TEepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHe KU3HU Ha 3emiie (8 u).

JloHayuyHble NPEACTABICHUS O 3apOKICHUM XKU3HU. HayuHble runore3sl BO3HUKHOBEHUS KU3HU
Ha 3emJie: abuoreHes U naHcnepMmusi. XUMHUYECKas IBOIIOLMSL. AOGMOTreHHbIN CUHTE3 OPraHUYECKUX Be-
LIECTB U3 HEOPraHNYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKAECHUE XUMUYECKOM 3BorolnK. HauanbHbie
sTanbl Ouonorudeckoit sBostonun. ['unoreza PHK-mupa. ®opmupoBanrie MeOpaHHBIX CTPYKTYpP U BO3-
HUKHOBEHUE NPOTOKJIETKU. [IepBbie KIETKU U UX 3BOJIIOIUSA. POPMUPOBAHME OCHOBHBIX IPYIIT KUBBIX
OpPraHHU3MOB.

PazButue xxu3Hu Ha 3emuie no 3pam u nepuoaam. Karapxeil. Apxeickas u IpoTepo30MCKast 3pbI.
[Taneo3oiickas 3pa u e€ nepuoabl: KeMOPUNCKHM, OPJOBUKCKUHN, CUITYPUNCKUH, TEBOHCKH, KAMEHHO-
YT OJIbHBIN, IEPMCKHI.

Me3o30iickas 3pa u €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTeprucTUKa KIMMaTa U T€0JIOrMUecKUX mpoueccoB. OCHOBHBIE ATallbl 3BOJIIOIIMH PACTUTENb-
HOTO ¥ )XKHBOTHOTO MUpPa. ApoMOp(o3bl Yy pacTeHUl U KUBOTHBIX. [l0sIBIIEHNE, pac[BET U BEIMUpAHUE
TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMueCcKOro MMpa Kak OTpaxKeHue 3BOIIOIUU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIITBI
OpPraHHU3MOB.

OBOJIOLIMS ~ 4YeloBeKa.  AHTpomojorus  Kak  Hayka.  Pa3Butue  mpeacTaBieHUi
O MPOUCXOKICHUH ueroBeKka. MeTosbl u3yueHus: aHTponoreHe3za. Cxo/cTBa U pa3IUyus 4eJIOoBeKa U
AKUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIOBEKa.

JBuxymue cuibl (pakTopbl) aHTponoreHesa. HacnencrTBeHHas H3MEHYMBOCTD U €CTECTBEHHBIN 0TOOP.
OO1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUH TPyIa, MBIIILUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBU IBOJIIOIIMU YEJIOBEKA: aBCTpaionuTeku, YenoBek ymensbiii, Uenosek
NpAMOXOJAIMN, YenoBek HeaHaepTalbCKkui, YenoBek pa3zyMHbli. HaXoaku MCKOMAaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUs, 00JIaCTh pacpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOMBIIIHE Pachl: €BpoNeonIHas (eBpa3uiickasi), HeTpo-aBCTPalo-
uaHas (PKBaTOpuanbHasl), MOHTOJIOMAHAs (a3uaTcKko-aMepHKaHcKas). YepThl MNpUCIIOCOOIEHHOCTH
MPEACTaBUTENEH YEIOBEUECKUX pac K YCIOBUSIM CyllecTBOBaHUA. EAMHCTBO yenoBeueckux pac. Kpu-
THKa pacu3Ma.

JleMoHcTpanmu:

[Toptpetsr: @. Penn, JI. Tlactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuis! u cxembl: «Bo3unkHoBeHne COTHEYHOM cHCTeMBI», «Pa3BuTHEe opraHudeckoro Mupay, «Pac-
TUTENbHAs KIeTKay, « KuBoTHas kieTkay», «[IpokapuoTtnueckas kierkay, «CoBpeMEeHHas cucTeMa op-
TaHUYECKOTO MUpPay, «CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHHUSI YeTIOBEKa M YeIIOBEKOOOPa3HBIX 00e-
3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOTUYECKUX HAaXOJO0K MPEIKOB COBPEMEHHOIO YeIoBekay, «Jpes-
Helme aoany, «Jpesaue moany», «llepBble coBpeMeHHBIE 0N, «Uel0BeuecKre pachi».
Ob6opynosanue: myisixku «lIpoucxoxnenue yenoBeka» (0I0CThI aBCTPATIONUTEKA, TUTEKAaHTPOIa, HeaH-
JepTanblla, KPOMaHbOHIIA), CICTKU WM U300paKeHHs] KaMEHHBIX OPYAHH MEepBOOBITHOTO YElOBEKa
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(kamMHH-YOTIIEpHI, pyOuIIa, ckpebdia), Te0OXpOHOJIOrHUEeCcKas Tabuuna, KomeKkus «PopMbl COXpaHHO-
CTH MCKOIIa€MBbIX )KMBOTHBIX U PACTCHUI.

JlabGopaTopHble U NpaKkTHYecKue padoThbl:

[TpakTuyeckas padora Ne 1. «M3ydyeHne HCKONAeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B KOJIICKIIHSIX).

JKCKYpcusi «IBOMIOLMSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAayUHBIH WM Kpae-
BEJIYECKUI My3eil).

Tema 3. Opranu3msl 4 okpy:kawmas cpeaa (6 4).

DKoJ0rus Kak HayKa. 3aJauu U pa3elibl 3K0JIOruu. MeTo bl 3KOJI0rH4eCKUX UCCIIeI0BaHUI. DKO-
JIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOI'O UEJIOBEKA.

Cpenpbl oOUTaHUsl OPraHU3MOB: BOJHAsl, HA3EMHO-BO3/1yIlIHAs, [I0YBEHHAsl, BHYTPUOPraHU3MEH-
Hasl.

Okonorudeckue pakTopsl. Knaccudukamnus sxonorndeckux (HpakTopoB: abMoTHYECKUE, OMOTHYE-
CKHUE U aHTpoIoreHHsle. JleificTBue 3Koinoruyeckux GakTopoB Ha OPraHU3MBbI.

AbGunotnyeckue (HakTOpBl: CBET, TeMIleparypa, BIakHOCTh. DoTomepuonusm. [Ipucnocobnenus
OpPraHu3MOB K JIeHCTBHIO aONOTHYECKUX (haKTOPOB. brojoruueckue puTMsl.

buotnueckue ¢akTopsl. Buapsl OMOTHYECKHUX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIIHUYECTBO,
cumbuo3 u ero opmel. Ilapasutusm, koomeparusi, MyTyaJu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaUeHHEe OMOTHYECKUX B3aUMOJEHCTBUHM s Cylle-
CTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTM4ECKHE XapaKTePUCTUKH MOMY/ISi. OCHOBHbBIE IOKA3aTENHU MOMYJISLUU: YUCIECHHOCTD,
IUIOTHOCTb, PO’KIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpALUs. JMHAMUKA YUCICHHOCTH OMYJISALHUU U €&
perynanus.

JlemoHcTpauu:

[Moptpetsr: A. 'ymbonpar, K.®. Pynse, D. ['ekkens.

Tabnuue! u cxemsl: kapTa «lIpupoHbie 30HbI 3eMin», «Cpebl 0OMTaHUs OpraHU3MOBY, «DoTonepHo-
ma3my, «[lomymsanuny, «3aKOHOMEPHOCTH POCTa YMCIEHHOCTH TOMYJSINH HHQY30pHH-TYPETBKN»,
«[Tumesble nenu».

JlabopaTopHble H IpaKkTHYeCKUe PadoThI:

JlaGopatopnas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTU PACTEHUN U3 PAa3HBIX MECT OOUTAHUS».
Jlaboparopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
ITpakTuyeckas padora Ne 2. «[loac4€r MIIOTHOCTH NOMYJISALMHA pa3HbIX BUIOB PACTCHUI».

Tema 4. Coo0mecTBa u YKojJorndeckue cucrembl (10 u).

Coo0bmiecTBO opraHuzMoB — OHoIeH03. CTpyKTypbl OMOIIEHO3a: BUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuiesas). Buasi-noMuHaHThl. CBsI3u B OMOIIEHO3E.

DOkonornyeckue cucreMsl (3kocucteMsl). [TonsTe 00 3xocucteme u OuoreoreHose. OyHKINO-
HaJIbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTHI, pelylieHTbl. KpyroBopoT BeliecTs u
MOTOK 3HEPruM B sKocucteme. Tpoduueckue (MUIEBbIE) YPOBHU SKOCHCTEMBI. [IHIIeBbIe LIETH U CETH.
OcHOBHBIE MTOKA3aTeNHN 3KOCUCTEMBI: OroMacca, MPOAYKIUsA. DKOJOTHYECKHEe TUPAMUIBL: POAYKIUH,
YHUCIEHHOCTH, OMomacchl. CBOMCTBA 9KOCHCTEM: YCTOWYMBOCTh, caMoperyisuus, pazsurue. Cykuec-
cHsl.

[IpuponHble  JKOCHUCTEMBI.  JKOCHUCTEMBI  O03€p M peK.  ODKOCHUCTEMAa  XBOMHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOINOTeHHBIE IKOCHCTEMBI. ATpOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u xo3stii-
CTBEHHOE 3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpa3zue kak hakrop ycroitunBocTu 3xocucteM. CoxpaHeHrne OMOJIOrMYECKOro pa3HO00pa3us
Ha 3emuie.

Yuenune B.U. Bepuanckoro o 6uochepe. ['panuiisl, coctaB u ctpykrypa 6uochepst. XKuBoe Be-
mecTBO U ero GpyHkiuu. OcodeHHOCTH Onocdepsl Kak TI00aTbHON IKOCUCTEMBI. JIMHAMIUYECKOe paB-
HOBecHe U oOpaTHast cBsi3b B Onocgepe.

KpyroBopoTs! BelecTB 1 OMOre0XMMHUECKHE IIUKIIBI 3JIEMEHTOB (yIiepo/ia, a30Ta). 30HaIbHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emnn. AHTpornoreHHble U3MeHeHus B 6nocepe. ['modanbHbIE KO-
JIOTHYECKHUE MPOOIIEMBI.
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CocymecTBoBaHUE MPUPOBI M YenoBeyecTBa. CoxpaHeHrne OnopazHooOpas3us Kak OCHOBA yCTOM-
yuBOCTH OMochepsl. OCHOBA PallMOHAIBLHOTO YIPABICHHS MPUPOIHBIMU PECYPCAMU U UX UCIOJIB30BaA-
Hue. JlocTikeHus: OMONIOrMH U OXpaHa MPUPOIbI.

JleMoHcTpanuu:

[Toptpetsr: A.JIx. Tencnu, B.H. Cykaués, B.. BepHauckuid.

Ta6muuer u cxemsl: «Ilumessie nenmn», «bHOIEHO3: cOCTaB U CTPYKTypay, «IIpupoanbie coodiiecTBay,
«Uemnu nutanusy, «xoaoruyeckas nupamuaay, «buocdepa u yenoeky», «IKocucTeMa HIMPOKOIHUCT-
BEHHOT0 JIEca», « IKOCUCTEMA XBOMHOT O Jieca», «broreHo3 Bogoémay, «ArponeHos», «lIpumepHsie aH-
TPONOTE€HHBIE BO3/IEHCTBHS HA IPUPOY», «BakHelIIre ICTOYHUKY 3arpsi3HEHM S BO3/1yXa U TPYHTOBBIX
B0/, «IlouBa — BaxkHeWIast cocTaBisoas ouocheps», «PakTopsl Jerpataiy nousy, « lapHuKoBbIi
ahdexT», «PakTopsl paaMoOaKTUBHOIO 3arpsisHeHHs Ouocdepb», «OOmas crpykrypa Ouochepbi»,
«Pacnipoctpanenue xu3Hu B omochepe», «O30HOBBIN dkpaH Ouocdeprl», «KpyroBopor yriepona B
o6uochepe», «KpyroBopot a3ora B IpUpoOJIe».

Ob6opynoBanue: MoaeIb-amuIMKanus « Tunnaneie 6MoIeHO3b», TepOapuii «PacTurenbHbIe CO00-
LIECTBa», KOJUIEKINH «bHOLEeH03», «Bpenurenu BaXHEHIINX CEIbCKOXO03UCTBEHHBIX KYJIbTYP», Tep-
0apyuM 1 KOJJICKIIMH PACTEHUH U KUBOTHBIX, IPUHAAJISKAIINE K PA3HBIM SKOJIOTUYECKUM IPYIIIaM O
Horo Buaa, Kpacnas kaura Poccuiickoit Denepanuu, n300paKeHUsT OXPAHIEMBIX BHIOB PACTCHHH U
KUBOTHBIX.

Cnucok 1200paTOPHBIX M NMPAKTHYECKUX PadOT

HaumenoBanue j1abopaTopHoil (MPaKTHYECKOI) pad0ThI Knacc
1. [Ipaktuueckas padota Nel «l/cronbp3oBanue pa3nudHbIX METOIOB MPU U3Y-
YEHUU OMOJIOTUYECKHX OOBEKTOBY 10

2.JTaboparopras pabora Ne 1. «/3yueHue KaTaTUTHYECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpUMepe aMIIIa3hbl WK KaTalasbl)»

3.JIaboparopuas padora Ne 2. «3ydeHrne CTPOCHHS KIETOK PACTCHUMN, JKUBOTHBIX
1 6aKkTepuil Ol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpernapaTax u UX OMUCAHUE)

4. JlaboparopHas pabota Ne 3. «HabmoieHre MuTO3a B KIIETKaX KOHYHMKA KOPEIIKa JTyKa
Ha FOTOBBIX MUKpOIpenaparax»

5. Jlabopatopuas padota Ne 4. «3ydeHne CTpOCHUS MOTOBBIX KIETOK Ha TOTOBBIX MUKPO-
penapaTax»

6. JlaboparopHas pabota Ne 5. «/3ydeHne pe3yIbTaTOB MOHOTHUOPHTHOTO

Y AUTUOPUHOTO CKPEIIMBAHMS Y IPO30(HIIBI Ha TOTOBBIX MUKPOIPEnapaTax»

7. JJabopatopHast pabota Ne 6. «3ydenue MmoaupukanmoHHON U3MEHUYUBOCTH, TI0-
CTPOEHHE BApUAIIMOHHOTO PAJIa M BApUALMOHHON KPUBOID)

8. JIaboparopnast pabota Ne 7. «AHanu3 Mytanuii y Apo30¢puisl Ha TOTOBBIX MHK-
porpenaparax»

9. IpakTnueckas padbora Ne 2. «CocTaBieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKA»
1.JTaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(POJIOTUYECKOMY KpUTE-
PHIO». 11
2.JlaboparopHas padota Ne 2. «Onucanue MprucIoco0JICHHOCTH OpraHu3Ma

1 €€ OTHOCUTEIHHOTO XapaKTepay.

3.Ilpaktudeckas pabdora No 1. «l3ydeHme WHCKOMAaeMbIX OCTAaTKOB pPAaCTCHUM
Y )KUBOTHBIX B KOJUTCKIIHSX.

4. JlaGoparopHass pabora Ne 3. «Mopdomornueckue OCOOEHHOCTH pacTeHUH
13 pa3HbIX MECT OOUTAHUSY.

5.JIaboparopHas pabota Ne 4. «BrnusiHUe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KO-
neycay.

6. Ilpaktuueckas padora Ne 2. «[loacuér MIOTHOCTH MOMYJSIUN pa3HBIX BUJOB
pacTeHun».
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Cnmcok 3KcKypeui

HanMeHOBaHME IKCKYPCUH Kuaace
«OCHOBHBIE METOJIbI U TOCTUXKEHHS CEJIEKIIUU PACTCHHUI U KUBOTHBIX» 10
«IBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiiey» 11

2. Ilnannpyembie pe3y/ibTaThl 0CBOEHNSI Kypca 0HO0JIOTUN HA
YPOBHE CpeaHero 001ero oopa3oBaHus

Cormacao ®I'OC COO ycranaBnuBaroTcst TpeOOBaHMs K pe3ybTaTaM OCBOCHHUS OOYYarOIIH-
MHUCS IPOrPaMM CpeHEro 0011ero 00pa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U TPEIMETHBIM.

JINYHOCTHBIE pe3yJIbTaThI

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOCHUS mpeaMera «bruosiorus» BbIIEICHBI CIEAYI0-
IIM€ COCTABIISAIOIINE: OCO3HAHUE O0YUYAIOUIMMUC POCCUMCKON TpaXk1aHCKON HIEHTUYHOCTH — FOTOB-
HOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICTICHUI0, HAIMYME MOTHUBALIMH K O0y4ECHUIO
O1O0JI0T U, IIeJIEHANIPAaBICHHOE PA3BUTHE BHYTPEHHUX YOCKACHUN TNYHOCTH HA OCHOBE KJIFOUEBBIX 1I€H-
HOCTEH U UCTOPUYECKUX TPATULINNA pa3BUTHS OUOIOTHYECKOTO 3HAHUSI, TOTOBHOCTb M CIIOCOOHOCTH 00Y-
YaIOLUXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIECHHOCTHOCMBICIIOBBIMU YCTAHOBKAMM, ITPUCY-
IIMMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HATMIHE YKOJIOTHUECKOTO MMPABOCO3HAHUS, CIIOCOOHO-
CTH CTaBUTh LIEJU U CTPOUTH KU3HECHHBIEC TUIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4EOHOTO MpeaAMeTa « BHOIOTHSI» TOKHBI OTPAXKaTh TOTOB-
HOCTh U CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3HUIMEH
JUYHOCTH, CUCTEMOU IEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHHUX YOCKACHUH, COOTBETCTBYIO-
IIUX TPAJUIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBA, pACHIMPEHUE KU3HEHHOTO OMNBITA U OIbITa
NESITEILHOCTH B MPOIIECCE PeATM3alliid OCHOBHBIX HAIPABJICHUH BOCIIUTATEILHOMN I€ATEILHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:KIaHCKOro BOCIIMTAHMS:
- chopMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUU O0YUAIOMIErOCs KaKk aKTHBHOTO M OTBETCTBEHHOIO WJIEHA
POCCHIICKOTO 00I1IeCTBA;
- OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKeHHE 3aKOHA U TIPABOMOPSIKA;
- TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTU MIPH CO3/JaHUH YYEOHBIX MPOEKTOB, PEIICHUHN
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;
- CIOCOOHOCTH OMPEIETATH COOCTBEHHYIO MO3UIINIO 110 OTHOIIEHUIO K SIBICHUSIM COBPEMEHHOM KU3HU
1 OOBSCHATH €€;
- YMEHHUE YUYUTHIBATH B CBOUX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOT'O B3aUMOICHCTBUS JTFOJIEH C
pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMHU U COLIUATIBHBIM MOJIOKEHUEM;
- TOTOBHOCTH K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BHITIOJIHEHHS YU€OHBIX, TTO3HABATEIBHBIX U
UCCIIeIOBATENFCKUX 33/1a4, YBAKHUTEIFHOE OTHOIICHNE K MHEHHUIO ONIIIOHEHTOB MPH 00CYKIEHUU CTIOp-
HBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;
- TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM 1E€ATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS
- cOpMHUPOBAHHOCTh POCCUICKON Tpa)kIaHCKOW MASHTHYHOCTH, MATPHUOTU3MA, YBAKECHHS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH Niepe PoauHOM, TOpOCTH 3a CBOM Kpail, CBOIO PoauHy, CBOIl S3BIK
U KyJIbTYpY, IPOILIOE ¥ HACTOSIIEe MHOTOHalIMOHAIbHOTOHapoaa Poccuu;
- IICHHOCTHOE OTHOIIEHUE K TPUPOTHOMY HACJICIHUIO M MTAMSITHUKAM MPUPOJIBI, TOCTIKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;
- CIIOCOOHOCTH OIICHUBATH BKJIA/] POCCUNCKUX YUEHBIX B CTAHOBIICHUE M pa3BUTHE OMOJIOTHH, TTOHHMA-
HUE 3HaUEHUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IPUPO/IBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO OOIIECTBA;
- uJIeiHas YOS K IEHHOCTh, TOTOBHOCTD K CITY>KeHHIO OTEUYEeCTBY U €ro 3allUTe, OTBETCTBEHHOCTD 3a €T0
cyan0y;
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3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS
- OCO3HAHME IyXOBHBIX LICHHOCTEH POCCUMCKOIO HApOa;
- chopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TOBEICHUS;
- CIIOCOOHOCTH OLIEHMBATh CUTYAIlMI0 W MPUHAMATh OCO3HAHHBIC PEIIEHUs, OPUEHTHPYSICh HAa MO-
palbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;
- OCO3HaHME JUYHOI'O BKJIa/1a B IOCTPOEHHUE YCTOMYMBOIO Oy yIIEro;
- OTBETCTBEHHOE OTHOLIEHNE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOT'O MPUHSATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU HAapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:
- 3CTETUYECKOE OTHOILECHHE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CHopTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;
- IOHMMAHHUE YIMOLMOHAJIBHOIO BO3ICUCTBUS JKUBOU IPUPOJIBI U €€ HEHHOCTH;
- TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MTPOSIBIIATH KauecTBa TBOP-
YeCKOM JTMIHOCTH,

5) ¢pu3HYeCcKOro BOCIUTAHUS:
- IOHUMaHKE U PeaTn3anus 3J10pOBOro 1 6e30MmacHoro odpasa KHu3HH (3710pOBOE MUTAHKE, COOTIOACHNE
TUTHEHUYECKUX MPaBUI U HOPM, COATAaHCUPOBAHHBIN PEXUM 3aHATUN U OT/AbIXA, peryispHas pusuue-
CKasi aKTUBHOCTB), OEpEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (hH3H-
YECKOMY U IICUXUYECKOMY 3/I0POBbIO;
- IOHUMaHUE [IEHHOCTH MPaBUJI UHAUBUIYAJIbHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEJCHUS B CUTY-
anusx, yrpoXkKaroluX 3J0POBbIO U )KU3HU JIIOCH;
- OCO3HaHUE IOCIEJICTBUI M HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJKOTOJIsl, HAPKOTUKOB,
KYpeHHUs);

6) TPy10BOT0 BOCIIUTAHUS
- TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPy 10J1t00ue;
- TOTOBHOCTb K aKTMBHOM JAESTEIbHOCTU TEXHOJIOTMYECKON U COLMAIBLHONW HAIPaBJIEHHOCTH, CIOCO0-
HOCTb UHULIUMPOBATh, INIAHUPOBATH U CAMOCTOSTENILHO BBIIIOJIHATH TAKYIO JIESTEIbHOCTD;
- MHTEpEC K Pa3IMYHbIM cepam mpodecCHOoHaTBHON AeITeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH
BBIOOD Oynyiieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIE TIJIaHBI,
- TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOPAa30BaHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3KOJIOTHYeCKOT0 BOCTTUTAHMSA:
- DKOJIOTMYECKH 11eJ1IeCO00pa3HOe OTHOILIEHUE K MPUPO/Ie KaK UCTOYHHUKY KM3HU Ha 3eMJie, OCHOBE €€
CYILIECTBOBAHMUS;
- MOBBIIIEHUE YPOBHSI SKOJIOTMYECKON KYJIbTYpbl: IPUOOpPETEHHE ONbITA TUIAHWPOBAHUS MTOCTYIIKOB U
OLICHKU UX BO3MOXHBIX TTOCIIEICTBUM JIJIs1 OKPYXKAIOILLIEH Cpebl;
- OCO3HaHMeE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX peleHus;
- CIIOCOOHOCTH MCIIOJIb30BaTh MpuoOpeTaeMble PU U3YYEHUH OMOJIOTMU 3HAHUS U YMEHHUs NPH perle-
HUU Mpo0JieM, CBSA3aHHBIX C PallMOHAIBHBIM MPUPOOTNOIb30BaHUEM (COOII0IEHNE TIPABUIT TOBEICHU ST
B [IPUPO/IE, HAIIPABJICHHBIX HAa COXPaHEHHE PAaBHOBECHSI B IKOCUCTEMAX, OXpaHy BUOB, SKOCUCTEM, OHO-
ceps);
- aKTUBHOE HENPUATHE IEHCTBUH, IPUHOCSIINX BPE OKPYKAIOIIEN IPUPOJHON CPEAE, YMEHUE ITPOTHO-
3UpOBaTh HEOJIArONPUATHBIE SKOJIOTMUYECKHE OCIEACTBUSI TPEATPUHUMAEMbIX JEHCTBHI 1 peaoTBpa-
aTh uX;
- HaJINYMe Pa3BUTOTO 3KOJOTUYECKOTO MBIIUIEHUS, SKOJIOTHUECKON KYIbTYpbI, ONbITa AEATEIbHOCTU
9KOJIOTUYECKON HAINpPaBIE€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMU B MO3HABATEIbHOM, KOMMYHHKA-
TUBHOM U COLMAJIbHON MPAKTUKE, TOTOBHOCTU K YYaCTUIO B MPAKTHUECKOH JIEATEIHHOCTH SKOJIOrHYe-
CKOM HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:
- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOTEe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;
- COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM KYJNBTYpPHl KaK CpPEACTBA B3aUMOJCHCTBUS MEXKIY
JIIOJIBMU U TTIO3HAHUS MUPA;
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- IOHUMaHUe crenu(pUKU ONOJIOTUH KaK HayKH, OCO3HAaHUE €€ poju B (POPMUPOBAHUU PALIIOHAIEHOTO
HAYYHOTO MBILIUIEHUS, CO3/IaHUM IEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKAIOIIeM MUpPE KaK O €MHCTBE
IPUPOJIBL, YEIOBEeKa U OOIIECTBA, B MO3HAHUH ITPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH POOIeM Co-
XpaHEeHHUsI IPUPOJAHOTO PAaBHOBECHS,

- yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUI COBPEMEHHOH IMBHJIM3ALUH: O0ECHEYCHHS HOBOTO
YPOBHSI pa3BUTHS MEUIMHBI, CO3/IaHUS MTEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelIaTh pecypc-
HBIE MTPOOJIEMBI Pa3BUTHS YEIOBEUYECTBA, OMCKA IyTEl BBIXOJA M3 TII00AIbHBIX IKOJOTMYECKUX IPO-
61em 1 obecrieueHus epexoia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIOJIB30BAHUIO IPHPO/I-
HBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAAPTOB KHU3HHU;

- 3aMHTEPECOBAHHOCTH B MOJTYYEHUH OMOJOTMUYECKUX 3HAHUU B LENAX MOBBIIMICHUS 00LIeH KyIbTYpHI,
€CTECTBEHHO-HAyYHOH IPaMOTHOCTH KaK COCTABHOM 4acTH (PyHKIMOHAIBHOW I'PaMOTHOCTH 00ydaro-
muxcs, GopMUpyeMoil pu u3y4eHur OMOJIOTHH;

- IOHMMaHHE CYITHOCTH METOIOB ITO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTD HC-
MOJIb30BaTh MOJIyYaeMble 3HAHUS JUI aHAIH3a U OOBSICHEHUS SBJICHUN OKPY)KAIOLIEr0 MUpPA U TPOUC-
XOAAIIMX B HEM U3MEHEHHH, YMEHHUE JIeJIaTh 000OCHOBAHHBIC 3aKJIIOYECHHUS HA OCHOBE HaYYHBIX (DaKTOB
Y MMEIOIIUXCS IAHHBIX C IIeIbI0 TIOTYYEHUS IOCTOBEPHBIX BBIBOJIOB,;

- CTIOCOOHOCTH CAMOCTOSATENFHO UCIIONIB30BATh OMOJIOTHYECKHE 3HAHUS TSl PEIICHHs TPOOIIeM B pealib-
HBIX JKU3HEHHBIX CUTYallHsX;

- OCO3HaHHE LIEHHOCTU HAYYHOMW JIESATEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH MPOSKTHYIO M MCCIIEI0Ba-
TEJNBCKYIO IeATENIbHOCTh HHIMBUIYAJIHHO U B TPYIIIIE;

- TOTOBHOCTB U CIIOCOOHOCTH K HENPEPhIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY IO-
JYYCHUIO HOBBIX 3HAHUH MO0 OMOJIOTUU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSAMHU.

B npouecce nocTmkeHHs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS O0YYAIOIIMMHUCS TPOTPAMMBI I10
OHMOJIOTHH Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUS Y OOYYAOIIUXCS COBEPIICHCTBYETCS dMOIHO-
HaJIbHBII MHTEJUICKT, IPEeIoIaralouuii chopMUPOBaHHOCTD:

- CaMOCO3HaHMsI, BKJIIOYAIOIIEI0 CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHJIEThH
HAaIpaBJICHUs Pa3BUTHsI COOCTBEHHOW SMOLIMOHAIBHON c(hepbl, ObITH YBEPEHHBIM B cele;

- CaMOpEeTyJIUPOBaHMS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHHUE, CIIOCOOHOCTh aIANTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSIM M TPOSBISATH THOKOCTS,
OBITh OTKPBITHIM HOBOMY;,

- BHyTpEHHEH MOTHBAIIUH, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHHIO LIeNIU U YCIeXy, ONTUMU3M, HHU-
[IUAaTUBHOCTh, YMEHHE JACWCTBOBATh, HCXO/IS M3 CBOMX BO3MOXHOCTEIH;

- SMIATHH, BKIIOYAIOIeH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTBHIBATh €TO
MIPH OCYIIECTBICHNH KOMMYHHUKAIIH, CIOCOOHOCTH K COYYBCTBHIO H COTIEPEKMBAHHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTpAauBaTh OTHOIIEHUS C APYTHUMHM JIIOIAbMH,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3penaTb KOHPIUKTHI.

MertanpeameTHbie pe3yJbTAThI

MertanpeameTHble pe3ybTaTbl OCBOEHHs ydeOHoro npeaMera «buonorus» BKIOYAIOT: 3HAUHU-
Mble 1)1 (POPMUPOBAHUSI MUPOBO33PEHUS 00yUaAIOLINXCS MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) 00-
IIEHAayYHbIE TIOHATHS, OTPAKAIOLIHE LEIOCTHOCTh HAyYHON KapTUHBI MUpPa U CHenU(UKY METOI0B TO-
3HAHHUA, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILEeCTBO, SHEPTrus, sIBJICHHUE, IPOLECC, CUCTEMA,
HAY4HbIHN (aKT, IPUHIHIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeI0BAaHHE, HAOIIOICHHE, U3-
MEpeHHe, SKCIIEPUMEHT U APYTUX), YHUBEpCAJbHbIE yueOHbIe AeicTBUS (TIO3HABaTeNbHbIE, KOMMYHHU-
KaTUBHBIE, PETYJISITUBHBIE), 0OecrieunBatomye popmMrupoBanue GyHKIMOHAIBLHON IPaMOTHOCTH U COLIM-
QJIbHOM KOMITETEHIIUN 00y4YaroInXCsl, CHOCOOHOCTh 00YYarOIIMUXCS UCTIOIb30BaTh OCBOEHHBIE MEXTUC-
LUIUTMHApHBIE, MUPOBO33pPEHYECKHE 3HAHUS M YHUBEpCaIbHbIE yuyeOHbIe IEHCTBHS B MO3HABATEIHHON
Y COLMAIBHOM MPaKTHKE.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC NelCTBHUS

1) 6a3oBble JJOrMUYeCKHUE IeHCTBUS:
- CAaMOCTOATENBHO (POPMYTUPOBATh U AKTyaIM3UPOBATh IPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
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- UCTIOJIb30BATh MPH OCBOCHUM 3HAHUN MPUEMBI JJOTMUECKOTO MBIIIJICHUS (aHaNIN3a, CUHTE3a, CpaBHe-
HUS, KIacCU(pUKAIIH, 00001ICHNS), PACKPBIBATH CMBICIT OMOJIOTHYECKUX OHSATHH (BBLACIATH UX Xapak-
TEpHbIE IPU3HAKH, YCTAHABINBATD CBSA3H C IPYTMMU MOHATHIMH);
- OTIpeNeNATh LM JeSTEeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JOCTHXKEHHsI, COOTHOCUTH pe-
3yJIBTaThl I€ATEILHOCTHU C IOCTABIEHHBIMU LIEIISIMU;
- HCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS U1 00BSICHEHUS (PAKTOB U SIBIICHHU KUBOM IPUPOJIBI;
CTPOUTH JIOTMYECKHE PacCyXJIeHHs (MHAYKTUBHBIC, AE€yKTUBHBIE, [I0 AHAJIOIMH), BBIABIATH 3aKOHO-
MEpPHOCTHU M MPOTUBOPEUUS B pACCMATPUBAEMBIX SIBIICHUSX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUCHUS;
IIPUMEHATh CXEMHO-MOJIEIIbHBIE CPEACTBA VIS MIPEJICTABICHHS CYIIECTBEHHBIX CBSI3€H M OTHOLIEHUH B
M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUN Pa3HOTO POAA, BBISIBICHHBIX B Pa3Iny-
HBIX HUH()OPMAIIMOHHBIX HCTOYHUKAX;
- pa3pabaTbIBaTh IJIaH PEHICHUS POOIEMBI C YYETOM aHaIM3a UMEIOIIUXCS MaTepHATbHBIX 1 HEMaTe-
pHAIIBHBIX PECYPCOB;
- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB ILIEJSIM, OILICHUBAThH
PHCKH ITOCJIEACTBUH 1A TEIbHOCTH;
- KOOPJMHHUPOBATH U BBHIIOJIHATH pabOTy B YCIOBHSAX PEATbHOTO, BUPTYAIILHOTO 1 KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;
- pa3BUBATh KPEaTMBHOE MBINUICHUE NP PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCTET0BATEIbCKHE T1eHCTBHUS:
- BJIaJIETh HaBBIKAMH y4eOHO-HUCCIIE0BATENILCKON 1 IIPOCKTHOM AEATEIBHOCTH, HABBIKAMH Pa3pelICHHUs
npobiem, 001a1aTh ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIICHUs
MPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB IIO3HAHMS,
- MICII0JIb30BaTh PA3JIMYHbIE BHUJIbI IEATEILHOCTHU 10 MOJIYYEHUIO HOBOTO 3HAHUS, €0 UHTEPIIPETALUH,
peoOpa3oBaHUIO ¥ TPUMEHEHHIO B YIEOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU CO3AaHUN YICOHBIX U COIIH-
aJIbHBIX NTPOEKTOB;
- (hopMupOBaTh HAYYHBII TUI MBIIUICHUS, BIIAIETh HAYYHOU TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSMH
U METOJlaMU;
- CTaBUTHh U (POpPMyTUpPOBATH COOCTBEHHBIE 33/1a4l B 00pA30BATEIbHON ACATEIBHOCTH U YKU3HEHHBIX
CUTYyaLUsX;
- BBISBIISITH TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€ pele-
HUS, HAXOJIUTh apTryMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/JaBaTh apaMeTpbl U KPUTEPUHU
peleHws;
- QHAJIM3MPOBATh MOJyYEHHBIE B XOJI€ PELICHUS 3a7aull pe3yIbTaThl, KPUTUYECKH OLIEHUBATh UX JJOCTO-
BEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;
- JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;
- OCYIIECTBIIATH IIeJICHANTPABICHHBII TTOMCK MEPEHOCA CPEJICTB M CITIOCOOOB JIEHCTBHUS B TIPO(ECCHOHATB-
HYIO Cpefy;
- YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTHUECKYIO0 00IaCTH KU3HEICS TEITbHOCTH;
YMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEeIMETHBIX 001acTeil;
- BBIZIBUTATh HOBBIC HJIEH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObI U PEIICHHS, CTAaBUTh MPOOJIEMBI H 3a-
Ja4uul, TOMyCKAIOIUe aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ uHdpopmanueii:
- OPMEHTUPOBATHCS B pa3IMUHBIX HCTOYHHUKAX HHPOPMALIUU (TEKCTE y4eOHOro NocoOus, HAayYHO-TIOMY-
JSIPHOM JIMTEpaType, OMOJOTHUECKUX CIIOBAPSIX M CIIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MH-
TEpHETE), aHAJIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, KPUTUUECKH Olle-
HUBATh €€ IOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;
- (hopMynUpOBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METO/bI MPH MOMCKE U 0TOOpe OHOJIOrHYecKOi
nH(popManny, He0OXOAUMOM /1JIsl BBIMOIHEHUs YUeOHBIX 3a/]a4;
- IpUOOpeTaTh ONBIT UCHOJIB30BaHUSA MH()OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA, COBEpIICH-
CTBOBaTh KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpeICTaBIeHHUs OUOIOTHYecKOr HH(OpMaIu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIBI, PUCYHKH U JIPYTroe);
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- ICTIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEICTBA ITPH paboTe ¢ OMoIornieckoil nHpopmanueit: npu-
MEHSTh XUMUYECKHE, GU3MUECKUE U MATEMAaTUYECKUE 3HAKU U CUMBOJIBI, JOPMYJIIbI, a00peBHATYPY, HO-
MEHKJIaTypy, UCII0JIb30BaTh U IPeoOPa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISAHOCTH;
- BJIaJIeTh HaBBIKAMU PAcllO3HABaHMA M 3aIIUTHI HH(POpMaIuu, HHGpOpMamoHHONH 0€30MacHOCTH JIHY-
HOCTH.

KoMMyHnKkaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe qeliCTBUS

1) oOmenune:
- OCYILECTBJIATh KOMMYHHKAIIUU BO BCeX cepax )KU3HH, aKTUBHO YIaCTBOBATH B IMAJIOTE HIIU TUCKYC-
CHHM IO CYILECTBY 00CYX/1aeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYKACHUS OTHOCH-
TEJIbHO BBIIIOJIHEHUS ITpeIaraeMoi 3a1auu, yYuThIBaTh MHTEPECHI U COTJIACOBAHHOCTD IO3ULIUM APYTUX
YYaCTHHMKOB JHaJIOra WIH JUCKYCCHH);
- pacro3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, TIPEATIO-
CBUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluii, yMETh CMAr4aTh KOH(JIUKTHI U BECTU IIEPETOBOPBI;
- BJIJICTh PA3IMYHBIMU ClI0OCOOaMU OOIIEHUS U B3aUMO/ICHCTBHSI, TOHUMATh HAMEPEHUS JPYTUX JIIOACH,
IPOSIBJISITh YBAXUTEIbHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHON (Gopme popMynupoBaTh CBOU
BO3PaKEHUS;
- pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATEJIbHOCTD:
- IIOHUMAaTh U MCIIOJb30BaTh MPEUMYIECTBA KOMAHIHONW U MHAMBUIYaIbHON pabOThl MPH pELICHUU
Onosornyeckoil mpoOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHS TPYIIOBBIX (OPM B3aHMO-
NeWCTBUS NPH pellieHNH yuyeOHO 3a1aun;
- BBIOMpPATh TEMATUKY M METO/Ibl COBMECTHBIX JIEUCTBUI C YUETOM OOILMX UHTEPECOB, U BO3MOKHOCTEN
KaX/10T0 WieHa KOJUIEKTUBA;
- IPUHUMATh LIEJI COBMECTHOH NEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS MO €€
JOCTHKEHHUIO: COCTABIIATh IUIaH ACUCTBUM, pacpeaensTh poiau ¢ y4ETOM MHEHHH yYaCTHUKOB, 00CYX-
JlaTh pe3yJIbTaThl COBMECTHOU paboThI;
- OLIEHUBATh KaY€CTBO CBOETO BKJIA/1a M KaX10r0 YYaCTHHKA KOMAH/Ibl B OO pe3ysbTaT 1o pa3pado-
TaHHBIM KPUTEPHUSIM;
- IIpeJy1araTb HOBBIE MPOEKTHI, OLICHUBATh MJI€U C ITO3ULIMHA HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUYECKOI
3HAYUMOCTH;
- OCYLIECTBIIATH NO3UTUBHOE CTPATErMUECKOE MOBEJEHUE B PA3JIMYHBIX CUTYalUsAX, IPOSBIISATH TBOpUE-
CTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasituBHble yHHBepcaJbHbIe y4eOHBbIE 1eiCTBUSA

1) camoopranusanms:
- UCTIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JUISl BBISIBIICHUS MTPOOJIEM U MX PEIICHUS B dKU3HEHHBIX U yueO-
HBIX CUTYaIUsX;
- BBIOMpaTh HAa OCHOBE OMOJIOTMUECKUX 3HAHUH IeJIEBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBHSX
Y TIOCTYTIKaX 10 OTHOLLIEHUIO K KUBOI MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO0 OKPYKAIOIIMX;
- CaMOCTOSITEJIBHO OCYILECTBIISATh MMO3HABATENbHYIO JEATEIbHOCTD, BBIABIATH MPOOJIEMbI, CTABUTh U
(dbopMynpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaATEIbHON JESTENbHOCTH U )KU3HEHHBIX CUTYALIUAX;
CaMOCTOSITENIbHO COCTABIIATH [UIaH PEIIeHUs MPOOIEMbI ¢ YIETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
- J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
- paciupsATh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;
- JIeNlaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;
- OLIEHUBATh MPUOOPETEHHBIN OIBIT;
- crocoOCcTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOW SPYAULIUMU B Pa3HbIX 001aCTAX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

2) CAMOKOHTPOJIb:
- J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJIBTATOB LIEIAM;
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- BJIaJIeTh HaBBIKAMU MO3HABATEIBHON peiIeKCHH Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBHIA M MBICIIH-
TEJBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, NCTIOIB30BAThH MPUEMBI pe(ICKCHH ISl OLICHKH CH-
Tyaluu, BBIOOpa BEPHOTO pEILEHMS;
- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELIEHMS 110 UX CHU)KEHHUIO;
- IPUHUMAaTh MOTHUBBI U ApIYMEHTHI IPYTUX [IPU aHAIMU3€ PE3YyIbTaTOB AESTEIbHOCTH.
3) npuHsATHE ce0s M APYrUX:
- IPUHUMATh ce0sl, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;
- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYIUX [IPU aHAIM3€E PE3YJIbTaTOB AEATEIbHOCTH;
- IPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C [TO3ULUH IPYrOro YEJIOBEKa.

IIpeaMeTHbIE pe3yabTaThl

[TpeamerHsie pe3ynbraThl ocBoeHus nmporpammbl COO no 6uonoruu Ha 6a30BOM YpOBHE BKITIO-
yaroT crneuuduueckue g yuebHoro npeamera «buonorus» Hayuynole @enepanibHas paboudas mpo-
rpamMma | buomorus. 1011 kmacch (6a30BbIl ypOBEHB) 27 3HAHUS, YMEHUS U CIOCOOBI NEHCTBUH TIO
OCBOEHUIO, UHTEPIIPETALUU U NMPEOoOPa30BAHUIO 3HAHUM, BUJIBI JEATEIBHOCTU IO MOJIYYEHHUIO HOBOTO
3HAHUA U IPUMEHEHMIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CUTYalLUsX, a TAKXKE B peajbHbIX KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX ¢ OHosorueil. B mporpaMMe npeamMeTHbIe pe3yiabTaThl MPEACTABICHBI MO roJIaM
o0OydeHusI.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 10 kiacce T0KHBI OT-
paxarsb:

- ¢(hopMHPOBAHHOCTH 3HAHUHM O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (pOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO MUPOBO33pe-
HUS, O BKJIJIe POCCUHCKUX U 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUONIOTHH, () YHKIIHOHATBHOU
IPaMOTHOCTH Y€JI0BEKa JIJIsl peLIeHMsI )KU3HEHHBIX 33/1a4;

- YMEHHE PACKPBIBaTh COJIepKaHue OMOJIOTMYECKUX TEPMHUHOB M MOHSITUIN: )KU3Hb, KJIETKA, OPTraHu3M,
MeTabosin3M (0OMEH BEIECTB M MPEBPAICHHE YHEPTUN ), TOMEOCTa3 (CaMOperyJisius), ypOBHEBas Op-
TaHU3aIMs )KUBBIX CHCTEM, CAMOBOCTIPOU3BECHHE (PEPOAYKIIHSI ), HACTIEACTBEHHOCTh, U3MEHYNBOCTb,
POCT U pa3BUTHE;

- YMeHHe H3/1aratb OMOJOrMUECKHE TEOpHUHU (KJIETOYHAs, XpOMOCOMHasl, MyTallMOHHAs, LIEHTpaJIbHas
JorMa MoJIeKyJsipHOM Ouoinorun), 3akonsl (I'. Mengens, T. Moprana, H.W1. BaBunosa) u ydenus (o
[IEHTPax MHOTroo0Opa3us U MPOUCXOXKACHUS KynbTypHbIX pactenuit H.W. BaBunosa), onpenensites rpa-
HUIIBI X IPUMEHUMOCTH K KUBBIM CHCTEMaM;

- yMeHMe  BIaJeTb  METOJaMH  HAay4HOro TMO3HaHMA B  Ouosoruu:  HabIroAEeHUE
U ONMCAHUE KHUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUN, OpraHU3alysl U NPOBEICHNE OMOJIOTHYECKOIO IKC-
MEPUMEHTA, BBIJBUJKEHHUE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXIY HUCCIECIYEMBbIMH BEITUYMHAMU,
00BSICHEHHE MOTYYEHHBIX PE3yJIbTaTOB, UCIIOIb30BAHHBIX HAYUYHBIX IMOHATHI, TEOpUN U 3aKOHOB, yMe-
HUE JIeNaTh BBIBOJIbI HA OCHOBAHHMH MOJYYEHHBIX PE3yIbTaTOB;

- yYMEHHE BBIJIETISATh CYLIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MIPOKapUOT
U 9yKapuoT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MpOIleccoB: 0OMeHa Be-
LIECTB U MpEBpAIllEHUs] SHEPTUU B KJIETKE, OTOCHHTE3a, IUIACTUYECKOT0 U SHEPreTUYEeCKOoro oOMeHa,
XEMOCUHTE3a, MUT03a, MEH03a, OIUIOJOTBOPEHHUS, Pa3MHOXKEHMSI, NHAUBHUYaJIbHOTO Pa3BUTHs Opra-
HU3Ma (OHTOTEHE3);

- YMEHHUE NIPUMEHSTh OJTy4YeHHbIE 3HAHUS 17151 00BSICHEHUS! OMOJIOTMYECKHX MTPOLIECCOB U SIBICHUH, 15
MPUHSTHS TPAKTUYECKUX PEHICHUH B MOBCEHEBHON KU3HU C LEbI0 o0ecreueHns 0€30MacHOCTH CBO-
€ro 3/I0pOBbsI U 37I0POBbSl OKPYXKAIOIIUX JI0/IeH, COOII0IEHUSI HOPM T'PAaMOTHOT'O TTOBE/ICHUS B OKPY>Ka-
IOIIeH TPHUPOAHON Cpejie, MOHMMaHue HEOOXOJUMOCTH HMCTOIB30BAHUS JOCTHXKCHHN COBPEMEHHOM
OM0JIOTMU U OMOTEXHOJIOTHA ISl PallMOHAIBHOTO TPUPOJIONIOIB30BAHHUS;

- YMEHHeE pelliaTh JIeMEHTapHbIe TeHETHUECKHE 3a/1a4l Ha MOHO- U JUTUOPUIHOE CKpEeIIUBaHKe, CIeM-
JICHHOE HacJel0BaHHue, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPELMBaHU IS IpeAcKa3aHus Hacje-
JIOBaHUS IPU3HAKOB y OPraHU3MOB;
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- YMEHHE BBINOJIHATH Ja00paTOpHbIE U MPaKTUYEeCKHe paboThl, COOMI0IAaTh paBUia Ipu padboTe ¢ y4ueo-
HBIM U TaOOPaTOPHBIM 000PYAOBAaHHEM;
- YMEHHE KPUTUYECKH OLEHUBATh U MHTEPHPETUPOBATH MHPOPMAINIO OMOIOIHYECKOTO COJEepKaHUS,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIEC 3HAHUS U3 PA3IMUHBIX HCTOYHUKOB (CpeICTBa MAaCCOBOM MH(pOpMauy,
HAyYHO-TIOMYJISIPHBIE MaTepUalbl), STUYECKUE aCIeKThl COBPEMEHHBIX UCCIIeI0BaHUN B OMOJIOTHH, Me-
IHUIKHE, OMOTEXHOJIOTUH;
- YMEHHE c0o3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 0000111as ONOIOrMYECKYIO UH-
(dbopmanuio u3 HECKOIBKUX UCTOYHUKOB, IPAMOTHO HMCIOJIB30BATh OHATHIHBIN anmnapaT OMOJIOTHH.
[IpenmeTHbIE pe3yNbTaThl OCBOCHUS yueOHOro npeaMera «buonorus»
B 11 Kiacce TOJKHBI OTpaXaTh:
- ¢(hopMHPOBAHHOCTH 3HAHUUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPA M HAYYHOTO MHUPOBO33pe-
HUS, O BKJIaZIe POCCUHCKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUONIOTHH, (YHKIIHOHATBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHsI )KU3HEHHBIX 3a/1a4;
- YMEHHE PACKPBIBATh COACPKAHNE OMOJOTHYECKIX TEPMUHOB U TIOHATUIN: BUJI, IOMYJIALNS, TeHODOH],
HBOJIIOIMS, IBIDKYIIUE CUIIBI ((PAKTOPBI) SIBOIIOMH, TPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa3oBa-
HUE, dKoJIoThYeckue (aKkTopbl, SKOCUCTEMA, MPOAYIIEHTbI, KOHCYMEHTBI, PEAYLIEHTHI, [IeNH MUTAHUS,
IKOJIOTHYECKas TUpaMuia, OnoreoreHos, onocdepa;
- YMEHHUE u3araTh OMoJoruueckue Teopun (dBosroruonHas teopust Y. JlapBuHa, cuHTETHYECKas T€O-
pHs BOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrsa K.M. bapa, uepenoBanus rias-
HBIX HallpaBiieHui u myteit aBomtonnu A.H. CeBeprioBa, yuenus o 6uocdepe B.I. Bepnaackoro), omnpe-
JETSATh TPAHUIIB X IPUMEHUMOCTH K )KUBBIM CUCTEMaM;
- yMEHHE  BIaJeTh  METOJaMH  HAay4YHOro  TIO3HaHMsT B  OWOJOrMH:  HaOIIO/ICHUE
Y OIMCAHME KHUBBIX CUCTEM, IIPOIIECCOB U SIBJICHUN, OPTaHU3AIMS U IPOBEICHUE OMOIOTHYECKOTO IKC-
MEePUMEHTA, BBIABM)KCHHUE TUIMOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXY UCCIEIYeMbIMU BETUYMHAMU,
00BSICHEHHUE TOTyUYCHHBIX PE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MMOHATHI, TECOPUI U 3aKOHOB, yYMe-
HUE JIeTIaTh BHIBOJBI HA OCHOBaHHUH MOJTYYEHHBIX PE3yJIbTaTOB;
- YMEHHE BBIICIATH CYIIECTBEHHBIE IPU3HAKHA CTPOSHHS OMOJIOTHYECKUX OOBEKTOB: BUJIOB, MTOMYJISLINH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOr€OlEHO30B U JKOCHUCTEM, OCOOCHHOCTH MPOIECCOB:
HaCJIEJCTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO0 0TOOpa, BU1000pa30BaHMs, TPUCTIOCOOTICHHOCTH Op-
TaHNU3MOB, IEMCTBHUS SKOIOTUYECKUX (PAaKTOPOB Ha OPTaHU3MBI, IEPEHOCA BEIIECTB U OTOKA SHEPTUHU B
HKOCHUCTEMAX, AHTPOMOTEHHBIX U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB H
OMOTeOXMMHUECKUX IIUKIIOB B Orochepe;
- yMEHHUE IPUMEHSTh TIOJTy4YeHHBIC 3HAHUS JIJIs1 00BSICHEHUS! OMOJIOTMYECKHX MTPOIIECCOB U SIBICHUH, IS
NPUHATHUS MPAKTHUECKUX PEIICHHUH B MOBCEIHEBHOM KM3HHU C LEJIbI0 obecneueHust 0€30MacHOCTU CBO-
€T0 3I0POBbSI U 370POBbSI OKPYKAFOIIUX JFO/IeH, COOTIOIEHUSI HOPM TPAMOTHOTO ITOBE/ICHUS B OKpYKa-
IolIe NMPUPOIHON cpelle, MOHMMAaHWE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON
OMOJIOTHH TSl PAIIMOHATIBHOTO TIPUPO/IOTIONB30BaAHUS;
- YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHYECKUE 3aJa4yH, COCTAaBIIATh CXEMbl MEpeHOca BELIECTB U
SHEPrUM B 3KocucTeMax (Lenu MUTaHus);
- YMEHHE BBINOJIHATH J1a00paTOpHbIE U PAKTUYECKHE paboThl, COOMI0IaTh PpaBUia Ipu padoTe ¢ y4ueo-
HBIM U J1a00paTOPHBIM 000PYIOBaHHUEM;
- YMEHHE KPUTHUYECKU OLEHHBATh U MHTEPIPETUPOBATh MH(OPMAIMIO OMOJIOIMYECKOTO COAep KaHus,
BKJTIOYAFOIIYTO TICEBIOHAYYHBIC 3HAHVSI U3 PA3JIMYHBIX HCTOYHUKOB (CpPEICTBA MACCOBOM MH(pOpPMAIIHH,
HAYYHO-TIONYJISIPHBIE MaTepHallbl), pACCMAaTPUBATh INI00ATBHBIE SKOJIOTHYECKHE TPOOIEMBI COBPEMEH-
HOCTH, (POPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UITHIO;
- YMEHHE c03/1aBaTh COOCTBEHHBIE TMCHbMEHHBIE U YCTHBIE COOOILEHHs, 000011asi OMOIOTUYECKYIO UH-
(dbopmannio U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BATh TIOHSATHIHBIA anmapaT OMOIOTHH.
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3. TemaTHueckoe INTAHUPOBAHHUE C YKA3aHHEM YaC0B, OTBOAUMbIX HA

HU3yYEeHHE KAKI0N TeMbl

3.1. [lepevyeHnb 00s13aTeIbHBIX OLIEHOYHBIX MPOLEAYP

Kiace KonnuyecTBo 4a- Oomee xKouye- HanmenoBanue ®opma
COB B HeJ/IeJII0 CTBO YacOB OIIEHOYHOW MPOoLeaypPbI KOHTPOJIsA
10 kaace 1 34 Kontponbnas pabora o teme | KonrpompHas pabota
«Knetkay
Kontponbnas padora o Teme | KonTtponsHas pabora
11 kanacc 1 33 «DBOJIOIIMOHHAST OUOTIOTHS»
Hroro 34

B xozne peanuzanuu Hactosiiei padoueil mporpaMmbl HCIOIb3YIOTCS AIEKTPOHHBIE 00pa3oBa-

TeJIbHBIE pecypcbl, yrBepxkaeHHble [Ipukaszom nupektopa MAOY I'mmuazus Ne 104 «Knmaccuueckas
TUMHA3US» OT «__ » 2025 1. Ne

3.2. TemaTuueckoe niianuposanue s 10 kiacca

Ne Tema ypoka IIpumeyanue
[ Buosorus kak Hayka. 2 yaca
1 buosiorus B cucremMe Hayk
2 [TpakTiueckas padota Ne 1. «Mcnonbp3oBaHue pa3IMuHbIX METOOB MPU IIp.p Nel
M3y4EeHUN OMOJIOTMUYECKIX 0OBEKTOBY
| JKuBble cucTeMbl M MX opranu3amnus. lyac
3 buonornyeckne CHCTEMBI U X CBOMCTBA. Y POBHH OPTraHHU3aLUH KUBOMN
TPUPOJIBI
111 | Xumunyeckuii coctaB u crpoenne kierku. 10 yacos
4 Heopranunueckue BenjecTa: BoJia, COJIH
5 JIunmnapel. YTiaeBoabl
6 benku. CoctaB u cTpykTypa 0enkoB. DepMeHThI — OMOJIOTHUECKHUE Ka-
TaJIN3aTOPHI
7 JlaGopaTtopHnast pabota Ne 1. «3yyeHue karaauTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha MprMepe aMIIIa3bl WK KaTajaa3bl)»
8 Hyxnennosbie kuciotsl: JIHK u PHK. AT® Jla6.p.Nel
9 Knerounas Teopus
10 | Kierka Kak 1esiocTHasi )KMBasi CHCTEMa
11 | CtpoenHue 2ykapuOTHIECKON KIETKH.
JlaGopatopHas padota Ne 2. «/3yueHne CTpOeHHUs KJIETOK PacTeHUH, J1a6.p.Ne2
KUBOTHBIX W OAKTEPHIA TI0]] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpernapa-
Tax W UX OMUCAHHUE)
12 | KourpoJbHas padoTa 1o teme « XHMHYECKHA COCTaB M CTPOCHHE K.p.
KIICTKI»
IV | KKusHenesiTe1bHOCTb KJIETKH. 5 4aCOB
13 | O6men Bemects. [lnactuyeckuii oOMeH.
14 | DHepreruyeckuii oOMeH
15 | buocunTes 6enka
17 | Peanu3anus reHeTH4YECKOM HH(GOpPMAIMU B KIETKE
20
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Ne Tema ypoka IIpumeyanue
18 | Heknerounsie hOpMBI KU3HH — BUPYCHI
V | Pa3mHoO:KeHNe U HHIMBUAYAJbHOE PA3BUTHE OPTaHU3MOB. 6 4aCOB
19 JKu3HEeHHBIN UK KIeTKH. [lenenne kiaeTku. MuTo3
20 | JIaboparopHas pabota Ne 3. «HabmoaeHre MUTO3a B KIETKaX KOHYHKA JIa6.p.Ne3
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIpenapaTax»
21 | ®opMbI pa3MHOKECHHSI OPraHU3MOB
22 | Meiio3. O6pazoBaHKe MOJOBBIX KIETOK
23 | JlabopatopHas pabora Ne 4. «M3ydeHue cTpOSHUS MOJIOBBIX KJIETOK Ha J1a6.p.Ned
TOTOBBIX MUKPOIIpEnapaTax»
24 | UnpuBuyanbHOE pa3BUTHE OPraHU3MOB
VI | HacjiencTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB. 8 4acoB
25 | I'eneruka — HayKa O HACJIEACTBEHHOCTH M U3MEHUHUBOCTH
26 | 3aKkOHOMEpPHOCTH HaClleJJOBaHUS MMPU3HAKOB. MOHOTHOPUTHOE CKpe-
HIMBaHKe
27 | JuruOpunHoe ckpeluiBaHue. 3aKOHHE3aBUCUMOTO HACJIeI0BaHUS MpHU-
3HAKOB
28 | CuemieHHoe HacienoBaHue npu3HakoB. JlabopaTopHas pabora Ne 5. JIa6.p.Ne5
«M3y4enune pe3ynpTaToB MOHOTHOPUIHOTO U AUTHOPHIHOTO CKPEIIH-
BaHUs y qpo30( il Ha TOTOBBIX MUKpOIIpEnaparax»
29 | I'eneruka mona. HacienoBanve MpU3HAKOB, CICTUICHHBIX C ITOJIOM
30 | Jlaboparopnas pabota Ne 6. «M3yueHne Moau(pUKaMOHHON U3MEHYH- J1a6.p.Neb
BOCTH, IIOCTPOCHUE BAPHUALIMOHHOTO Psiia U BAPUAIIMOHHON KPHUBOII»
31 | Jlaboparopnas pabota Ne 7. «AHanu3 Mmytauuid y 1po30¢huisl Ha TOTO- J1a6.p.Ne7
BBIX MUKpOIIpEnapaTax»
32 | I'eneruka u 3710poBbe uenoBeka. [Ipaktuueckas padora Ne 2. «Cocras- IIp.p.Ne2
JICHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKA
VIl | Cenexuusi opranuzMoB. OCHOBbI 0HOTEXHOJIOTHH. 2 Yaca
33 | Ceneknmst Kak HayKa U IPOIECC. MeTObI M TOCTHIKEHUS CeIICKITHU
pacTeHUii 1 )KUBOTHBIX
34 | buoTexHOIOTHs KaK OTPACib MPOU3BOACTBA. DKCKypcHsi «OCHOBHBIC
METOJIbl U JOCTUKEHUSI CEJIEKIIMU PACTEHUN U )KUBOTHBIX) SKCKypCHd
3.3. TemaTuueckoe njanupoBanue s 11 kiaacca
Ne Tema ypoka IIpumeyanue
| IBOJIOLMOHHAA OHoJIorus. 9 yacos
1 OBOJIOIUS M METO/IBI €€ U3yUECHUS
2 Ucrtopust pazsutus npeactaBieHuit 00 SBOTIONUN
3 Bun: xputepuu u ctpyktypa. [lonmynsius Kak Kak 3IeMeHTapHas eau-
HUIA BUA
4 JlaboparopHuas pabota Ne 1. «CpaBHeHHe BUIOB 110 MOpdoIoruye- JLp. Nel
CKOMY KPHUTEPHIO»
5 JIBmokytye cusbl (3N1eMeHTapHbIe PaKTOPBI) IBOIIONUN
6 EcrecTBeHHBI 0TOOpP 1 €ro (HOpPMBHI.
7 Pe3ynbTathl 53BONIOIUHI: TPUCIIOCOOIEHHOCTh OPraHU3MOB U BH1000pa- JLp. Ne2
3oBanue. JlaboparopHas pabota Ne 2. «Onucanue npucrnocooIeHHOCTH
OpraHu3Ma M €€ OTHOCUTEILHOTO XapaKTepay.
8 HampasieHus ¥ myTH MaKpOdBOIFOIHA
9 KonTpoJsbHas pa6ora 1o Teme «IBOTIOIMOHHAS OMOTIOTHS K.p.
1 Bo3HuKHOBeHHEe U pa3BUTHE JKM3HHM Ha 3emJie. 8 yacos
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Ne Tema ypoka IIpumeyanue

10 | Ucropus xu3Hu Ha 3eMyie U METOIbI €€ u3ydeHus. [ umoTe3nl mpouc-
XOKIEHUS KU3HU Ha 3eMIIE

11 | OcHoBHBIE ATaMbI BOJIOLUN OPraHUYECKOTO MHUpa Ha 3emiie, pa3BUTHE
YKU3HH T10 9paM U MEePHOAaM

12 | Ilpaktuyeckas padora Ne 1. «/3ydeHue uCKOmaeMbIX OCTaTKOB pacTe- IIp.p.Nel
HUU ¥ )KUBOTHBIX B KOJUICKITHSIX)

13 | CoBpemeHHas cucTeMa OPraHUYeCcKOro Mupa SKCKYpCHS
OKCKypcus «9BOJIIOLNS OPraHUYECKOI0 MUPA Ha 3eMJIE»

14 | DBomronust yeaoBeKa (aHTPOIIOTeHe3)

15 | JIBmwxkymue cuibl (akTOphl) aHTPOTIOTEHE3a

16 | OcHOBHBIE CTaAUN HBOJIOIMH YEJIOBEKA

17 | YenoBeueckue pachl ¥ NPUPOAHbBIC alaliTAllMH YEIOBEKa

111 | Opranu3smbl ¥ OKpYy:Kawas cpeaa. 6 yacon

18 | Dkosorust Kak Hayka

19 | Cpensl oOuTaHUS M SKOJIOTHYECKHE (HaKTOPHI

20 | Abuotnueckue (akropsl. JlabopaTopnas padora Ne 3. «Mopdonoruye- JLp. Ne3
CKHE 0COOCHHOCTH PAaCTEHUI U3 pa3HBIX MECT OOUTAHUSI.

21 | JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE Ye- JLp. Ne4
PEHKOB KOJIeyCca»

22 | buortnyeckue GakTopsl

23 DKOJIOTMYECKUE XAPAKTEPUCTUKHU BUJA U TOIMYJISIUN ITP.p. No2
[IpakTuyeckas padora Ne 2. «[loxc4€r MIOTHOCTH MOMYJISIIIMNA Pa3HBIX
BUJIOB PACTCHHII»

IV | CoobuiecTBa u 3kojg0ornyeckmne cucrembl. 10 yacos

24 Coo011ecTBa OPraHu3MOoB

25 | DkocHucTeMBbl 1 3aKOHOMEPHOCTH UX CYIIECTBOBAHUS

26 | KpyroBoporT BEmECTB M MOTOK PHEPTUHU B SKOCHCTEME

27 | Tpoduueckue (nuieBbie) ypoBHU 3KOocHcTeMBI. [1uIieBbIe 1Ienu U ceTu

28 | OcHOBHBIC TTOKA3ATEIHM YKOCUCTEMBI: OoMacca, PO TyKITHS.

29 | Dkosorn4eckyue MUpaMuJIbl: MPOAYKIIUH, YUCIEHHOCTH, OMOMACCHI.
CBOIICTBa DKOCHUCTEM: YCTOHUNBOCTD, CAMOPETYJIISIINS, pA3BUTHE.

30 | IlpupoaHble 5KOCUCTEMBI. AHTPONOT€HHBIE YIKOCUCTEMBI

31 | buocdepa — rmobanpHas sKocUCTEMa 3eMIIH

32 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEpHI

33 | YenoseuecTBo B Ouochepe 3emau
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