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IosicuuTebHAS 3aNIUCKA

[Tpu pazpaboTke mporpaMMbl 10 OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl ONPEICIICHHUS
MOJIXOJIOB K (DOPMHUPOBAHUIO COJIEpKaHUs yuyeOHOoro mpeamera «buonorus» cocraBuiu
koHuenTtyanpHele nojoxeHuss OIOC COO o B3auMOOOYCIOBIEHHOCTH IIEJEH,
COJICpXKaHUsl, pe3yJlbTaTOB oOOy4YeHUss ¢ TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB, TIOJOXEHUS 00 O0OmUX LeNnsX W MPUHLHUIAX, XapaKTepU3YIOIIUX
COBpPEMEHHOE COCTOSIHUE CHUCTEeMBbl cpeaHero olmiero obOpasoBanus B Poccuiickoit
®enepanuu, a TakKe MOJOKEHUS O crenupuke OMOJIOTuM, €€ 3HAUYEHUU B MO3HAHUU
YKUBOM MIPHUPOJBI U OOECIIEUCHUHU CYIIECTBOBaHUS 4elloBeuecKoro obmiectBa. CoriacHo
HA3BaHHBIM IOJOXKEHUSIM, ONpeIeJIeHbl OCHOBHBIE ()YHKIIMU MPOTPAMMBbI IO OMOJIOTHU U
€€ CTpyKTypa.

[Iporpamma 1o Ouosioruu JaéT MPEJACTaBICHHE O LENsAX, 00 0OIeil cTpareruu
o0y4eHHsI, BOCIIMUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMH Yy4eOHOro mpeaMera
«buonorus», omnpenenser o0sA3aTeNbHOE TMPEAMETHOE COJEpPKAHHUE, €ro CTPYKTYpY,
pacnpeesneHue Mo pasjiesaM U TeMaM, PeKOMEHIyeMYI0 MOCIIEJ0BATEIbHOCTh U3YUEHUS
y4eOHOr0 MaTepuaia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKU
00pa3oBaTENBHOIO MPOoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00y4Jaromuxcsl.

B mnporpamme mo OHONOTMM TaKk)Ke YUYUTBHIBAIOTCS TPEOOBaHUSA K IJIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM W  MPEIMETHbIM  pe3yjbTaTamM oOOydeHHUs B
GbOopMHUPOBaHUM OCHOBHBIX BHUIOB Y4Y€OHO-TIO3HABATEIHLHON JESITEIIbHOCTH/yu4eOHBIX
JeHCTBUI 00y4aroIMXCs IO OCBOCHUIO COJEPKaHUs OMOIOTHYECKOTO 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 kmnaccel, 6a30BbIil ypoBEHb) peanr30oBaH MPUHIUI
NPEEMCTBEHHOCTH B HM3y4e€HUHU Ouosioruu, Ojmarojapss 4emy B HEil mpocMaTpHuBaeTcs
HANIPABJIICHHOCTh HAa Pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHUPOBAHHEM ECTECTBEHHO-
HAyYHOTO MHPOBO33PEHHUS, LEHHOCTHBIX OPHEHTALMNA JIMYHOCTH, DSKOJIOTUYECKOTO
MBIIJICHUS], TPEICTaBICHUI O 30pOBOM 00pa3e >KM3HU U OEpeKHBbIM OTHOIIEHHEM K
OKpykaroriei nmpupoaHoi cpeae. [loaTomy Hapsy ¢ M3ydeHHEM OOIIEOMOIOTHIECKUX
TEOpUH, a TaKXKe 3HAHUM O CTPOEHUHU >KMBBIX CHUCTEM pA3HOIO paHra M CyUIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOLECCOB B IMporpaMme IO OHOJOTUU YIEIEHO
BHMMAaHUE UCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUI B MMOBCEIHEBHOM >KM3HU VISl PEIICHUS
NPUKJIAJHBIX 3a7a4, B TOM 4YHCle: NPO(UIAKTUKH HACJIEICTBEHHBIX 3a00JeBaHUI
YeJIOBEeKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHMS 3KOJOTUYECKU
1enecoo0pa3Horo MOBEACHHUSI B OKpY)KAIOIIeH MNPUPOAHOW cpene, aHaiu3a BIUSHUS
XO3SIICTBEHHOM NIE€ATEIBHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOAHBIX M UCKYCCTBEHHBIX
HKOCUCTEM. YCWJICHHE BHHMaHHUA K MPHUKIAJHON HaIlpaBiIeHHOCTH Y4eOHOro mpeamera
«buonorus» NPOJUKTOBAHO HEOOXOJUMOCTBHIO OOECIEeUeHUsl YCIOBUW [UIsl pelIeHUs
OJTHOW W3 aKTyalbHBIX 3a/Ja4 IIKOJBHOTO OWOJOTHYECKOro OOpa3oBaHUs, KOTOpas
npenmnosaracT (QopMUpOBaHHE Yy OOYYArOMIMXCS CIOCOOHOCTH aJalTUPOBAThCS K
M3MEHEHUSM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oopa3oBaHus 3aHMMaeT BakHOe MecTo. OHa
oOecrnieunBaeT (GopMHUpOBaHHE Yy OOydYaIOUIMXCS MPEICTABICHUH O HAy4YHOH KapTHUHE
MUpa, paclIMpseT U 0000I1aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX PU3HAKAX
— YpOBHEBOW OpraHu3alMi M HBOJIIOLMH, CO3JaET YCJIOBHS JiA: TMO3HAHUS 3aKOHOB
KUBOU MPHUPOABI, GOPMHUPOBAHHUA (PYHKIMOHAIEHOW TPAMOTHOCTH, HABBIKOB 3I0POBOTO
u Oe3omacHOro o0pasa KU3HHU, IKOJIOTUIECKOTO MBIIIICHHS, IIEHHOCTHOTO OTHOIICHHUS K
’KUBOU MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHue OHOJOTHS KMEET TakKe [UIsl pPELIEHUs BOCIUTATENbHBIX U
pa3BUBAIONINX 3aJa4 CPEAHEro o0Imero oO0pa3oBaHUs, COLMATHM3AIMUA OOYJarOIIUXCA.
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Nzydenne Ouwonoruu obecrneunBaeT YCIOBHS JUisi (POPMHPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX Y  HMH(POPMAIMOHHBIX HABBIKOB, OJCTETUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET HWHTErpaldd OMOJIOTMYECKUX 3HAHUU C TPENCTaBICHUSAMHU M3 APYTHX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3UKH, XUMUU U reorpapuu. HazpanHble
MOJIOXKEHHUSI O MpeJHa3HaYeHUH yueOHOoro npeamMera «buonorusy cocraBuiu OCHOBY JUIS
OTpeJieNieHus TOJXO0J0B K OTOOpY U CTPYKTYpPUPOBAHHMIO €ro  COACpXKaHUf,
IPEICTaBIEHHOr0 B pOrpaMMe 1o OMOJIOTHH.

Ot6op conepxkanuss yueOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYUIIECTBJIEH C MO3UIMI KyJIbTypOCOOOPA3HOIO MOJX0J1a, B COOTBETCTBUU C KOTOPHIM
oOy4aromuecst JOKHBI OCBOWUTh 3HAHUS M YMEHUS, 3HAUMMble M1 (HOPMUPOBAHUS
oOieil KyJabTypbl, ONpPEIEISIONINE aJeKBaTHOE IOBEICHUE YEJIOBEKA B OKpYXaroulei
MPUPOJTHON cpefie, BOCTPEOOBaHHBIE B TIOBCEHEBHOW JKM3HU M MPAKTHUYECKOM
nesitenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHMsI, KOTOpbIE CIy’)KaT OCHOBOM i (OpMHUpPOBaHUS NPEJICTAaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHE MHpa U I[EHHOCTHBIX OPHUEHTAIUAX
JUYHOCTH, CIIOCOOCTBYIONINX T'yMaHU3aIllMK OMOJIOTUYECKOTO 00pa30oBaHusl.

CTpyKTypUpOBaHHE COJIEpKaHUS yueOHOrOo MaTrepHajia B Mporpamme Mo OUOJIOTHH
OCYILIECTBJIICHO C YyYE€TOM MPHOPUTETHOTO 3HAYCHUSI 3HAHUK 00 OTIMYUTEIHHBIX
OCOOCHHOCTSAIX >KUBOM TIPHUPOIBI, O €€ YPOBHEBOM OpraHuM3ald M HJBOJIOIUU. B
COOTBETCTBUU C OTHUM B CTPYKType yudeOHoro mpeamera «buonorus» BbIIEIECHbI
clenyloule conaep)karenbHble JUHUM: «buomorns kak Hayka. MeToabl Hay4dyHOTO
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHusM Kak OHoIOruueckas
cuctema», «CrucremMa W MHOTrooOpa3ue OpPraHMYECKOTO MHpay», «IBOJIOIUS KUBOU
MPUPOBD, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Lenb n3yuenus yuebHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJIaJIEHUE
00yYarolmUMHCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJTILHOW OpraHU3alliu >KUBBIX
CHUCTEM pa3HOro0 paHTra M MNpUOOpPETeHHE YMEHUU WCIOJIb30BaTh 3TU 3HAHHS TS
TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB >KMBOUW MPUPOABI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIIEM.

Joctxenue 1enu u3ydeHus: yueOHoro npenmera «buosnorus» Ha 6a30BOM ypoBHE
o0ecrieunBaeTCs pelIeHneM CIeAyIOINX 3a1au:

® OCBOCHHE OOYYAIOUIMMUCS CUCTEMBI 3HAHUN O OMOJIOTMUECKHUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, NpaBWIIAX, CIYXAIIUX OCHOBOM IS
dbopMUpOBaHUS TIPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O METOJIaX
HAYYHOTO TO3HAHUS, CTPOCHHH, MHOTOOOPa3Wu M OCOOCHHOCTSX JKUBBIX CHCTEM
pa3HOTO YPOBHSI OpTraHU3AIlMH, BBIIAIONIUXCS OTKPBITUSIX W COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

e (QopMupoBaHHE Yy OOyYalOUMXCsl [O3HABATEIbHBIX, WHTEUIEKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B TpOIlECCe aHalu3a JAHHBIX O MYyTSX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISA0B, HUJACH M TMOAXOJOB K HM3YyUYCHHIO J>KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3aluu;

® CTaHOBIIEHHE y OOy4YarommMXcs 00Mmel KyabTyphl, PYHKIIMOHATLHOW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH M OICHUBATH SIBIICHUS OKPYXAIOMIETO MHUpPA KUBOU
MNPUPOJIBI HA OCHOBAaHUU 3HAHUU U OIBITA, MOJYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

e (QopmupoBaHHME 'y OOyyarolmuxXxcs YMEHUW  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTUUECKUX 3HAHUW B MPAKTUYECKOW JAESATEIHHOCTH 4YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;



e BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIIOBEKOM IKUBOMU
IPHUPO/IBI, HEOOXOAUMOCTH OEpPEKHOIO OTHOLIEHHSI K HEl, COONIIOICHHS STHUECKUX
HOPM IIpH NPOBEIEHUHN OMOJIOTUYECKUX HCCIIEI0BaHUM;

® OCO3HaHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM U1 TOBBIIIEHUS  YPOBHS
9KOJIOTMYECKON KYJIbTYpPBl, 411 (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

® pPUMEHEHHE NPUOOPETEHHBIX 3HAHWM W YMEHHMM B IMOBCEAHEBHOM XU3HU MJIA
OLICHKH IMOCJEACTBUM CBOEH NEATEIbHOCTH IO OTHOLIEHUIO K OKPYJKAIOILIEH cpele,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHHE M COONIOJICHHE Mep NPOPUIAKTUKU
3a00JIeBaHMI.

B cucreme cpennero oOmiero oOpas3oBanusi «buonorus», m3zydaemas Ha 06a30BOM
YpOBHE, SBISETCSI O00s3aTENbHBIM y4YeOHBIM INPEAMETOM, BXOJSALIMM B COCTaB
npeaIMeTHOH o0sactu «EcTecTBEHHO-HayYHBIE IPEAMETBD.

Jns wuzyuenus Ouonorun Ha 0a30BOM YPOBHE CpeIHEro oO0Iiero ooOpa3zoBaHUs
otBoamTCcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hexeno), B 11 kmacce — 34 gaca (1
Jac B HEJCIIO).

Conep:xkanue 00y4eHust

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHUYECKUMU U JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, (puiocopueit, STUKOM, SCTeTUKON U ipaBoM. Ponb 6uonoruu B
dbopMUpOBaHUH COBPEMEHHOM HayYHON KapTUHBI Mupa. CuctemMa OMOJIOrHUeCKUX HayK.

Meroapl TMO3HaHUS JKUBOM TpUPOABl (HAOMIOIEHHE, OSKCIIEPUMEHT, OIKMCaHHE,
U3MepeHue, KiaccupuKaius, MOIeTUPOBaHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).

JeMoHcTpauum:

[Moptpetsl: Y. Jdapsun, I'. Menaens, H. K. Konbuos, [xx. Yorcon u @. Kpuk.

Tabnuiibl ¥ cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOIBI».

JlaGopaTopHble M pakTHYEeCKHEe PadoThI:

[Tpaktuueckass pabora Ne 1. «Vcnonp3oBaHue pa3IUYHBIX METOJOB TMPU HU3YUYCHUU
OMOJOrMYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cuicTeMbl U UX OPraHU3AIUSA.

Kupble cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTandue KUBbIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiictBa OmocucTeM U HUX pa3HooOpasue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJIAPHBIM, KIJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIW, MOIYJIALUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKH ), Onoc(epHBIil.

JleMmoHCTpaum:

Tabauiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBON
IPUPOIBD.

OOGopynoBanue: Mojieas Mosiekyibl JIHK.

Tema 3. XuMHUUYeCKHUIl COCTAB U CTPOCHHE KJIETKH.

XUMUYECKUA  COCTaB  KIETKU. XUMHUYECKHE  DJIEMEHThI:  MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/ia 1 MUHEpAJIbHBIE BEILIECTBA.

@yHKIIMU BOJBl U MHUHEPAIBHBIX BelIEeCTB B KieTke. [loanepkanue oCMOTHYECKOTO
OajaHca.



benku. CoctaB u cTpoeHHe O€TKOB. AMHMHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHumMble W 3aMEHHMMbIE AMHUHOKHUCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEJIKOBOW MOJIEKYJbI (TIepBUYHAS, BTOpUYHAS, TPETUYHAS W YETBEpTUYHAS
CTPYKTypa). XuMuUecKue cBoiicTBa 0enkoB. bruonornueckue QpyHKIMN OEIKOB.

®epMeHTHI — OHonornueckue katanusaropsl. CTpoeHue epMeHTa: akTUBHBIN LIEHTP,
cyOctparnas cnenuduyHocts. Kodepmentsl. Butamunbl. Otiauuus ¢GepMEeHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.

VYrineBonpl: MoHOcaxapuabl (TVIIOKO3a, pubo3a M Je30Kcupubo3a), Aucaxapuibl
(caxapo3a, J1aKkT03a) ¥ NoJaucaxapuasl (Kpaxmall, TIMKOTeH, 1ejutoi03a). buoigornyeckue
(GYHKIIUU YTIEBOIOB.

Jlumuaer: Tpurnuuepuasl, Gochonununpl, crepouasl. I'mapodunbHo-THAPOPOOHBIE
cBoiictBa. buonornyeckue ¢ynkuum nunuaoB. CpaBHEHHE YIJIEBOIOB, OEIKOB U
JUNUI0B KaK UCTOYHUKOB SHEPTHH.

Hyxnennoseie kucnorsl: JIHK um PHK. Hykmeotuasl — MOHOMEpB HYKIEHHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Ctpoenune u pynkuuu PHK. Buast PHK. ATO®:
CTpOEHUE U (PYHKIIHH.

[uronorusi — Hayka o kjieTke. KinerouHass Teopusi — npuMep B3aUMOJACUCTBUS UAEH U
(akTOB B HAyYHOM MO3HaHUHU. MeTO/1bl U3yUYEeHHUS KIIETKH.

Knerka kak mnenoctHas »xkuBas cucrema. OOmMe MNPU3HAKK KIETOK: 3aMKHYyTas
HapyxHasi MeMmOpana, mojnekynbl JIHK kak renmernueckwii ammapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: SyKapuoTHYecKas U Mpokapuotuueckas. OCoOOEHHOCTH CTPOEHHS
npokapuoTHueckon kietku. Kierounas crenka Oaktepuii. CTpoeHHE 3yKapUOTHUECKOU
kieTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, INIMKOKAJIHUKC, UX QYHKIUU.
[TnazmaTuyeckass MeMOpaHa, €€ cBoWcTBa M (QyHKIMHU. LluTomnazma u €€ opraHoujbl.
OnnomemOpannbie  opranouabl  kietku: OIIC, ammapar [onbmku, JHM30COMBI.
[lonmyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHJIpHUM, Imactuibl. IlpouncxoxneHue
MUTOXOHJAPUN W mnactua. Buasl mnactua. HememOpaHHble OpraHoujibl KJIETKH:
prOOCOMBI, KJICTOYHBIN IIEHTpP, LEHTPUOIU, PECHUUKH, KIYTUKH. DYHKIIMH OPraHOUIOB
KJIETKH. Brirouenus.

Anpo — perynstopHblii neHTp kieTku. CrTpoeHue sapa: saepHas 000J0YKa,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIIETKE.

JdeMoHcTpauum:

IMoptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. [lIneiinen, P. Bupxos, [Ix. YorcoHn,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

/lnarpammel: «PacnipenienieHne XHMMHUYECKHUX JJIEMEHTOB B HEXHBOH IPHUPOAEY,
«Pacnpenenenne XUMHUECKUX 3JIEMEHTOB B )KMBON IIPUPOIE.

Tabnuipl u cxeMsbl: «llepuonnueckas TabnuIla XUMHUYECKUX AJIEMEHTOBY», « CTpOeHHE
MOJIEKYJIbI BOAB, «buocunrtez Oenka», «CtpoeHue Moisekynbl Oenkay, «CTpoeHue
dbepmenTay, «Hyknennossie kuciotel. JTHK», «Ctpoenue monekynsl AT®», «CTpoeHue
AYKAPUOTHYECKOU KIIETKW», «CTpOEHUE KUBOTHON KIETKN», «CTpOCHUE pACTUTEIbHOU
KIeTkn», «CTpoeHHe NpPOKAPUOTHYECKOM KIETKH», «CTpoeHue sjapa  KIETKW,
«¥YrneBoapl», «JIumuaely.

OO6opy/ioBaHKE: CBETOBOM MUKPOCKOIN, 000pYyI0BaHUE JIJIsl MPOBEJCHUST HAOII0IeHUH,
U3MEPEHUH, OKCIEPUMEHTOB, MHKPOIIPENApPAaThl  PACTUTEIbHBIX, JKUBOTHBIX U
OaKTepuaIbHBIX KIETOK.




JlaGopaTopHble M IPpaKTHYECKHEe PadoThI:

Jlaboparopnas padota Ne 1. «M3yueHune karanuTu4eckoil akTUBHOCTH (pepMEHTOB (Ha
npuMepe aMuiIa3bl UK KaTajaasbl)y.

Jlaboparopnas pabora No 2. «M3yueHue CTpOEHMsI KJIETOK PACTEHUM, >KUBOTHBIX M
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u uX OMUCAHUEY.

Tema 4. ’/KuzHeaesaTeJJbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONMM3M. AccUMWISIIUS (TUIACTHUECKUNA OOMEH) H
TUCCUMIIISALMS  (3HEpreTHUeckuii oOMeH) — JIBe€ CTOpPOHBI €IWHOTO IIpoliecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEUIECTB W DSHEPrMM B I[OHUMaHUU
MeTaboIn3Ma.

Tumnber oOMeHa BelecTB: aBTOTpOdHBIN U rerepoTpodHbiid. Pons pepmeHTOoB B 0OMEHe
BEILIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®dortocunte3. CeroBas W TeMHOBas (as3el ¢doTocuHTe3a. Peakuumu (oTocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUeHHE (HOTOCHHTE3a Ui KU3HHU Ha 3emie. BrnusHue
yCIOBUU cpelnbl Ha (POTOCHHTE3 M CIOCOOBI TMOBBIIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYJBbTYpPHBIX PACTCHUII.

XeMOoCHHTEe3. XeMOCUHTE3UPYIOIue OakTeprun. 3HaUYeHNE XEMOCHUHTEe3a ISl )KU3HU Ha
3emuie.

DOHepreTuueckuii oOMeH B KkieTke. PacierieHue BemiecTB, BbIACIEHUE U
AKKyMYJIMpPOBaHUE JHEPrMM B KIETKE. DTamlbl 3HEpreTudyeckoro obmena. [nukomms.
bpoxenne wu ero Buuapl. KucnopomHoe oxuciaeHue, WIH KIETOYHOE JIbIXaHUE.
OxucnutenbHoe GpochopunupoBanue. IPPEeKTUBHOCTh IHEPTETHUESCKOTO OOMEHA.

Peakiuun marpuunoro cuHte3a. ['eHermueckass mHopmarus u JIHK. Peammuzarnus
reHeTHueckol uHpopManuu B KieTke. [‘eHeTMueckuil Ko W €ro CBOWCTBA.
Tpanckpunuust — matpuunbii cuaTe3 PHK. Tpancnsuus — Ouocunrte3 Oenka. DTambl
tpancisanuu. KogupoBanne aMuHOKUCIIOT. Poitk prbocom B OnocuHTE3e Oernka.

Heknerounsie ¢opmbl ku3HM — BUpycbl. Hcropus otTkpbeiTHs BupycoB (/.
W. VIBanoBckuit). OCOOEHHOCTH  CTPOCHMSI U JKM3HEHHOTO LHUKJIA  BHUPYCOB.
baktepruodaru. bone3Hu pacteHuii, KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BUpPYCaMHU.
Bupyc wummynopeduiuta uenoeka (BUY) — Bozbymgurens CIIMJla. OOpartnas
TPAHCKPUIIIIMS, peBepTaza W uHTerpasa. [IpodunakTuka pacrnpocTpaHEHUST BUPYCHBIX
3a00J1eBaHMI.

JlemoHCTpaunm:

Ioptpetsl: H. K. Konbuos, JI. . MBanosckui, K. A. Tumupsizes.

Tabmumbel 1 cxeMbl: «Tunel  nutanus», «Metabonusm», «MUTOXOHIPUSY,
«OHepretudyeckuit  oOMmen», «Xumoporacty, «®Dotocunresy, «Ctpoenue JHK»,
«Ctpoenne u (QyHkumoHupoBanue reHa», «CuHTe3 Oenka», «['eHeTHueckuid KOIY,
«Bupyce», «bakrepuodarn», «Crtpoenue u >ku3HeHHBIM 1uKa Bupyca CIIN]a,
oaxtepuodara», «Pemnukarus JHK».

OOGopynoBanue: mojenu-anmnkanun — «Yasoenne JIHK u  tpanckpunims»,
«buocunres 6enkay, «CTpoeHue KIEeTKW», MoJienb cTpykTypsl JJTHK.

Tema S. PazMHoKeHMe 1 MHAMBHAYAIbHOE Pa3BUTHE OPTraHU3MOB.

KneTouHslil LMK, WIM XKU3HEHHBIM LMKN KieTku. MHTepdaza u muros. [Ipoueccsl,
nporekamomue B uHTepdasze. Pernmkanus — peakuust marpuyHoro cuurte3a JIHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIA HaOOp — KapuOTHI. JIMIUIONIHBIN U TalIOUIHBIN



XpOMOCOMHBIE HaOopbl. Xpomatuibl. lluTonornyeckue OCHOBBI Pa3MHOXKEHUS W
WHJVBU1yaJIbHOTO Pa3BUTHUS OPraHU3MOB.

Henenue kinerku — muto3. Cragum mutosa. IIporeccel, mpoucxonasmue Ha pa3HbIX
CTagusIX MUTO3a. bomornueckui CMbICII MHUTO3A.

[IporpamMmmupyemas ruGesinb KJIETKH — aronTo3.

@®opmbl  pa3MHOXKEHHSI OpraHu3MOB: Oecrmojioe M TMoyioBoe. Buabl Oecnonoro
pa3MHOXXEHHMSI:  JIEJICHHWE  HaJBOE€, I[IOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
CropooOpa3oBaHUE, BETeTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHMPOBAHUE
OpPraHMU3MOB, €r0 3HAYECHHUE JJIs1 CEJICKIIUU.

[TonoBoe pa3MHOXEHUE, €T0 OTINYUS OT OECIOIOrO.

Meiios. Ctaauu meiio3a. [Iporeccel, mpoucxoadiirue Ha ctaausax Menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonorndeckuii CMBICI U 3HaYEHUE MEHO03a.

['ametorene3 — mporiecc oOpa3oBaHUsSI TOJIOBBIX KIETOK Y KHBOTHBIX. [lonoBbie
JKEJIe3bl: CEMEHHUKM W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KIJIETOK — raMeT
(cmepmaro3ou, sIMIEKIeTKa) — CIepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS
AUILIEKIIETOK U criepMaTo3ouoB. OmiogoTBopenue. [laprenorenes.

NuauBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHES).
Otanbl  SMOPHUOHAJIBHOTO Pa3BUTUSL Yy TO3BOHOYHBIX KUBOTHBIX: JApOOJICHHE,
racTpyJnauus, oprasorenes. [loctamOpuonanbHoe pa3Bute. TUIBI TOCTAMOPHUOHAIBHOTO
pa3BUTHUA: TIPSIMOE, HETIpsIMOe (JIMYMHOYHOE). BiusiHue cpepl Ha pa3BUTUE OPTaHU3MOB,
(bakTophbI, CIIOCOOHBIE BHI3BIBATH BPOXKAECHHBIC YPOICTRA.

Poct u pasButue pacreHuil. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJu¥u Pa3BUTHSL.

JeMoHcTpauum:

Tabaunel ~ u  cxeMmbl: «QOpMbl  pa3MHOXKEHHS ~ OpraHuU3MOB»,  «JIBolHOe
OTUIOJIOTBOPEHHE y ILIBETKOBBIX pacTeHHUil», «BereratnBHOE pa3sMHOXKEHHE PACTEHUID,
«/lenenue kinetku Oaktepuity, «CTpoeHHE TOIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBDY,
«Knerounsi mukny, «Pemmukanus JTHK», «Mutos», «Meosy, «IIpamoe u Henpsimoe
pazButue», «['ameTroreHes y MIIEKONUTAIOIMUX U YeloBeka», «OCHOBHBbIE CTaauU
OHTOT'€HE3aY.

O0opyioBaHUE: MUKPOCKOT, MUKpOTpenapathl « CriepMaTo30HIbl MIIEKOTIUTAOIIIETOY,
«SlitnekneTka miekonuramoero», «Kapruokunes B kieTkax Kopelika JIyKa», MarHUTHas
Mojenb-ammukanus  «Jlenenue knetkw», w™oxens JIHK, wmoxmens wMeradaszHoit
XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

Jlabopartopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaboparopHast pabora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HacjieacTBEHHOCTh U MI3MEHYUBOCTH OPTraHU3MOB.

[Ipeamer u 3amaum reHeTUKu. VicTopus pa3BUTHS TEHETHUKH. POjb IUTOIOTHH H
AMOPHUOJIOTUM B CTAHOBJICHWU TCHETHKU. BKiIaa poccHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToapl TeHEeTUKU (TUOPUIOIOTMYECKUN, UUTOIN€HETUYECKU,
MOJIEKYJISIpHO-TeHEeTHYeCKUil). (OCHOBHBIE T€HETHYECKUE TOHATUA. | eHeTuyeckas
CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIUBaHU.

3aKOHOMEPHOCTH  HAcCJIeJIOBaHWS  TPHU3HAKOB, yCTaHOBJIEHHBIE . MeHaenem.
MoHorubpuHOE CKpelrBaHue. 3aKOH eIWHO00pa3us THOPHIIOB MEPBOTO IMOKOJICHHS.
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[TpaBuiio JoMHMHHMpPOBaHUSA. 3aKOH pacIlEIIEHUs] IPU3HAKOB. [ MIoTe3a 4YMCTOTHI raMer.
[TonHOE 1 HEMOIHOE TOMUHHPOBAHHUE.

JuruOpunHoe CKpenMBaHuE. 3aKOH HE3aBUCUMOIO HAaCJEJAOBAaHMS MPU3HAKOB.
[luToreHeTHYeCKUE  OCHOBBI ~ JAMTMOPHJIHOTO  CKpEUIMBaHUSA.  AHalIM3Upyrollee
cKpemuBanue. lcnonb30BaHME aHANM3UPYIOIIETO CKPELIIMBAHMS I  OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana mno cuelIeHHOMY
HacJaeq0BaHuI0 reHoB. Hapyiienue crenieHus reHoB B pe3ysibTaTe KpOCCUHIOBEPA.

XpoMOoCOMHasi TEOpHUsI HACJIEICTBEHHOCTH. | e HeTHUeCKue KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeleleHrue IMona. AyYTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['oMOraMeTHble U reTeporaMeTHble Oprauu3Mel. HaciienoBanue npu3HaKos,
CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. Buabl M3MEHYMBOCTU: HEHACJIEACTBEHHAs W HacieAcTBeHHas. Poib
cpelbl B HEHACIEACTBEHHOW HM3MEHYMBOCTH. XapaKTEpUCTUKA MOJIU(DUKAIIMOHHON
W3MEHYMBOCTH. BapuanuoHHbIl psAx W BapuanumoHHas KpuBasg. Hopma peakuuu
npu3Haka. KomnuecTBeHHbIE U Kau€CTBEHHBIE IPU3HAKU U UX HOpMa peakunu. CBolicTBa
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH.

HacnencrtBeHHas, wWiauM  TEHOTUIMYECKas,  M3MEHYUBOCTb.  KomOMHaTHBHAs
U3MEHYUBOCTh. Mel03 M MOJOBOW MpOLEcC — OCHOBAa KOMOWHATUBHON M3MEHYHBOCTH.
MyTtanuonHass u3MeH4YMBOCTh. Kiaccuukamusi MyTanuii: TEHHbBIE, XPOMOCOMHbIE,
reHoMHble. YacTtora ¥ TOpUUMHBI MyTauuid. MyTarennsle  (akTopbl. 3aKoOH
TOMOJIOTHYECKHX PSAJIOB B HaciaeaAcTBeHHOW n3MeHunBoctu H. 1. BaBuiiosa.

BresnepHnas HacaeACTBEHHOCTb U U3MEHYUBOCTD.

I'enernka venoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKa:
reHEeaJIoTuYeCKuil, OJIM3HEIOBbIN, IUTOTCHETUYCCKUM, OMOXUMHUYECKUM, MOJIEKYJISIPHO-
TE€HETUYECKUI. CoBpeMeHHOE ONpeIeJICHHE reHOTHIA: IIOJITHOTEHOMHOE
CEKBEHHPOBAaHUE, TEHOTUNHMPOBaHHWE, B TOM uyucie ¢ nomomblo [II[P-ananu3za.
HacnencrBennble 3a001eBaHus YeI0BEKa: TeHHbIC 00JIE3HHU, OOJIE3HHU ¢ HACJEICTBEHHOU
IPEeIpaciooKeHHOCThIO, XpOMOCOMHbIE Oosie3Hu. ComaThyeckue U T'eHepaTHBHbIE
mytamud. CTBOJNOBBIE KJIETKU. [IpUHIUMIBI 30pOBOTO 0O0pas3a >KWU3HH, AHUATHOCTHKH,
npoQUIAKTUKKM W JICUEHUST TeHETHYeCKuX Oosie3Heil. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAHUE. 3HAYCHNE MEIUIMHCKON IN€HETUKHU B MPEAOTBPAILICHUN U JICUCHUU
reHeTHYECKHUX 3a00JIeBaHUM YeloBeKa.

JlemoHCTpaunm:

[optpetsl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuibl 1 cxembl: K MOHOTHOpUIHOE CKpPEIIMBAHUE U €ro ILHUTOrCHETHYEeCKast
OCHOBa», «3aKOH pacUICIUICHUS U €ro LUTOT€HETUYeCKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JurnbpugHoe ckpemmBaHue», «lluTomornueckne OCHOBBI AUTHOPHUIHOTO
CKpeluBaHus», «Menosy, «B3auMoIecTBIE AJUIENIbHBIX T€HOBY, «[ eHeTnuecKkne KapThl
pacTeHui, IKUBOTHBIX U  4YeloBeKa», «l'eHerhka moja», «3aKOHOMEPHOCTHU
HacJEeAO0BaHUs, CLEIUIEHHOTO ¢ MoJoM», «KapuoTumnel yenoBeka U KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukanronHas U3MEHYUMBOCThY, «HacnenoBanue pesyc-
dakropay, «['eHeTnka rpynm KpoBu», « MyTaliMOHHAS U3MEHUYHUBOCTBY.

OO6opyioBaHnue: Mojenu-anvkanun «MoHoruOpuaHoe ckpemrBanue», «Hemnomnnoe
JOMUHHUpOBaHUEY, «lurnOpuanoe ckpemuBanuey, «llepekpéct XpoMocoM», MUKPOCKOIT
u Mukpornpenapar «JIpozodunay (Hopma, MyTanuu (QOpMbI KPbUIbEB U OKPACKH TeEJa),
repOapuii «I'oOpox MoceBHOW».




JlaGopaTopHble M IPpaKTHYECKHEe PadoThI:

JlaboparopHast pabora NeS5. «M3yuenue pe3yabTaTOB MOHOTHMOPHAHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS Y 1P030(UIIBI Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlaGoparopnass pabora Ne6. «UM3yuenne MoAMGUKAIIMOHHON HW3MEHYUBOCTH,
MTOCTPOEHNE BaPUALIMOHHOTO PSJIa U BAPUALIMOHHON KPUBOW.

JlaboparopHast pabGota Ne7. «AHanmu3 MyTanuid y JApo30pMiIbl Ha TOTOBBIX
MHKpPOIIPENapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHHe U aHAIU3 POAOCIOBHBIX YEJIOBEKA.

Tema 7. Cesexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexuus Kak HayKa U Ipouecc. 3apoXKIeHue CeeKIIMM U JoMecTukanus. Yuenue H.
M. BaBunoBa 0 IEHTpax HPOUCXOKIACHUS W MHOIrooOpaszusi KyJbTYPHBIX PACTEHUU.
[{eHTpbI IPOUCXOKACHNS TOMAIIHUX )KMBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHBIE METOABI CeJeKIHH. MaccoBbli W HWHAUBUIYAIbHBIM OTOOPHI B
CEJIEKIMM pacTeHHM M JKUBOTHBIX. OneHka JKcTepbepa. bnm3kopoacTBeHHOE
cKpemuBaHue — HHOpuAMHT. Yncras nuausd. CkpeuiBaHue YUCThIX JuUHMMA. ['eTeposuc,
win rulOpunHas cuia. HepojcTBeHHOe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuanzanus U e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M INOJYyYEHHE IOJIHUILIONIOB.
JloCTr>KeHUs CEeNeKIMU PaCTeHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpacib NMPOU3BOACTBA. |'€HHAs WH)KEHEpHUsS. DTallbl CO3aHUs
pekomOunantHol JIHK wu TpaHcrennsix opranu3moB. Kierounas uHXeHepus.
Kiterounsle KynbTypbl. MHKPOKJIOHAIBHOE pa3sMHOXKEHUE pacTeHHid. KinonupoBanue
BBICOKOIIPOYKTUBHBIX  CEJIbCKOXO3SMICTBEHHBIX OpPraHM3MOB. OKOJIOTMUECKHE U
stnyeckue npodiemsl. 'MO — reHeTHuecKku MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTparmu:

[Hoprpetsr: H. Y. BaBunos, 1. B. Muuypum, I'. /[. Kapneuenko, M. @. l1BaHOB.

Tabauubl u cxembl: kapta «L{eHTpbI MPOUCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacrennit», «llopoasl nomamHUX JKHUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpacTCHHI,
«Otnanénnas rubpuauzanus», «Padboter akagemuka M. ®@. UBanoBay, «I[lonmumnonausy,
«O0bexkTsl  OuorexHomorum»,  «Knerounele — KyJabTypbl M KIOHHPOBaHUE,
«KoHCTpyHnpoOBaHKe U IEPEHOC TEHOB, XPOMOCOM.

OO6opyioBaHUE: MYJISKU TUIOAOB U KOPHEIUIOA0B TUKUX (POPM M KYJIBTYpPHBIX COPTOB
pactenuii, repOapuii « CenbCKOX035HCTBEHHbBIE PACTECHUS.

JlabopaTopHble M NpaKTHYeCKHe PadoOTHI:

Okckypeust « OCHOBHBIE METOJIbI U IOCTHXKEHMSI CEJIeKIMU pacCTeHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH YYacTOK, B
TEIUIMYHOE X034 CTBO, JJA0OPATOPUIO arpOyHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

11 KITIACC

Tema 1. DBoJIOIIMOHHAS OHOJIOTHA.

[IpennochlIku BOSHUKHOBEHUS SBOJIOIMOHHONW TEOPUH. DBOJIIOIMOHHAS TEOPUS U €€
MecTO B Ouosioruu. BiusiHue SBOTIONMOHHON TEOPUHU HA Pa3BUTHE OHMOJIOTHU U JPYTUX
HayK.

CBunerenbCcTBa 3BOMIOLMH. [lajgeoHTOIOrMYECKUE: MOCIEN0BATEIBLHOCTD IIOSIBICHHUS
BHUJIOB B TAJICOHTOJOTUYECKOW JIETOMHUCH, TNepexoanbie Gopmbl. bruoreorpaduueckue:
CXOJICTBO U paznuuue ¢ayH u (HJIop MaTepUKOB U OCTPOBOB.



DOMOpHOIOTHYECKHE: CXOACTBA U Pa3INuus SMOPHOHOB Pa3HBIX BHIOB MMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMMYECKHE:  T'OMOJIOTMYHBIE,  AHAJIOTMYHBIE, PYJUMEHTapHbIE
Oprasbl,  aTaBuU3Mbl.  MOoJEKyJIIpHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKHUX MTyTEH y BCEX OPraHU3MOB.

OpomtounonHas Teopus Y. JlapBuna. [lpeAanochbulKM BO3HMKHOBEHMS JapBHHHU3MA.
JIBIOKyIIMe CUiIbl 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE IpU
OTrpaHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] U3BMEHUYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas teopus sBotonuu (CTO) u e€ 0OCHOBHBIE MTOJIOKEHUSI.

Muxkpossomtonus. [Tomynsanus kak eIMHNALA BUJA U DBOIIOLUH.

JIBrxyuue cuisl (pakTopbl) IBOJIIOLMH BUIOB B IpHpoae. MyTallmOHHBINA IpoLEecC U
KOMOMHATHBHAs U3MEHYMBOCTb. llomynsiuonnble BoaHBI U Apeid reHoB. M3omsauusa u
MUTpaLus.

EctectBeHHbIll 0TOOp — HampaBiAOMUNA (HAaKTOp 3BOMIOLUH. DPOPMBI €CTECTBEHHOTO
oTbopa.

[TpucrocobneHHOCT, ~ OpraHM3MOB  Kak  pe3ynbTaT  dBoiouud.  [Ipumepst
OPUCIIOCOOJIEHUH y OpraHu3MOoB. ApoMOp(}O3bl U UAMOAAATITALIIH.

Bun u BupooOpazoBanue. Kpurepun Buga. OcHoBHBIE (QOpMBI BUAO0OpPA30BAHMUS:
reorpauueckoe, IKOJIOrH4eCcKoe.

MaxkposBostonusi. @opMbl 3BONIIONNU: (PHUIIETHYECKAs, TUBEPreHTHAs], KOHBEPreHTHAs,
napajuienbHasi. HeobpaTumMocTh 3BOTIOLUY.

[IpoucxoxkaeHne OT  HeCHEeHaJIW3UPOBAaHHBIX  mpeakoB. IIporpeccupyromias
cnenuanus3anus. AfanTuBHas paauanysl.

JeMoHcTpauum:

IMoptpetsl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenpb, @. Mronnep, A. H. Cesepiios.

Tabnauupbl u cxemsbl: «Pa3BuTue opranmdyeckoro mupa Ha 3emiey», «3apOoAabllu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHOBI 3a CYIIECTBOBAHHE,
«EctectBenHbIit 0T60p», «MHOrooOpa3ue cCOpToB pacTeHui», «MHOrooopasue mopoj
KHUBOTHBIX», «llomymsamum», «MyTauoHHAss HU3MEHUYUBOCTB», «ApoMop(Oo3bl»,
«Annoananranmumny, «OO0mas aereHepaius», «JBrwkymue cuiabsl 3Boaonmum», «Kapra-
cxema Mapmpyta nytemectsus Y. lapsuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucnoco6ieHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«OKOIOTHYECKOe BUI000Pa30BAHUE.

OO0opy/ioBaHUE: KOJJIEKIMSI HACEKOMBIX C pa3IU4YHBIMU THIAaMH OKpPacKH, Habop
IUIOJIOB U ceMsH, koyuiekuus «[Ipumepsbl 3alIUTHBIX NPUCIIOCOOTIEHUI y >KHUBOTHBIXY,
monenb «OCHOBHBIE HAmpaBICHUS OBONIOIMHW», 00bEMHas Moxaenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, xoysekuus «DopMbl COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX M pacTeHHil», mojenb anmiaukauus «llepekpéct XpomMocom», Bla)KHbIE
npenapatel  «Pa3Butue  Hacekomoro», «Pa3BuTHe JArymku», MHKpoIpenapar
«Jlpo3odunay» (Hopma, MyTaruu (OPMBI KPBLIILEB M OKPACKH Tea).

JlaGopaTopHble M paKTHYEeCKHe PadoThI:

JlabopaTopnast pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO).

JlabopatopHast pabora Ne?2. «OmmcaHue NUpPUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

10



Tema 2. Bo3HUKHOBeHHUE M pa3BUTHE )KU3HU HA 3eMure.

JloHayuHble TPEACTABICHHUS O 3apOXACHUM JKU3HU. HayuHble ruUnotes3bl
BO3HUKHOBEHHMsI KM3HHM Ha 3emiie: abMoreHe3 W MaHCHepMHs. XUMHUYECKash SBOJIOIMS.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIbHOE
NOJITBEPKICHUE XUMUYECKOH 3Bomonny. HauanpHble 3Tanbl OMOI0THYECKOM 3BOJIOLINH.
['unoteza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHUE
IIPOTOKJIETKU. 1IepBbie Ki1eTku U X 3BoIOnMs. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpPraHNU3MOB.

Pa3Butne xu3Hum Ha 3emisie no 3paMm u nepuoaam. Kartapxeil. Apxeickas Hu
npotepo3oiickas 3pel. [lameosolickas 3pa U €€ mepuoabl: KeMOPUUCKUN, OPJOBUKCKHUM,
CUJIypUNCKUH, I€BOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa u €€ IEpUOIbL: TPHACOBBIN, FOPCKUN, METIOBOM.

Kaitno3zoiickas spa u €€ nmepro/ibl: NmajaeoreHOBbIM, HEOT€HOBBIM, aHTPONOTCHOBBIH.

XapaKTepUCTUKA KJIMMATa U F€O0JIOTHYECKUX MPoLeccoB. OCHOBHBIE ATaIlbl 3BOJIIOLMHU
PaCTUTENBHOTO U )KUBOTHOI'O MHUpa. ApoMop(o3bl y pacTeHUl U KUBOTHBIX. [losiBneHue,
pacuBET U BBIMUPAHKE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MuUpa Kak OTpaxkeHue dBoJoUuH. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLMA  YeNOBEKa. AHTPONOJIOTMS Kak Hayka. Pa3BuThe mnpencraBieHHM O
MIPOUCXOKACHUU YeloBeKa. MeToapl U3ydeHus: aHTpornoreHe3a. CxoacTBa M pa3indus
YeJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEJIOBEKa.

JBuwxymue cuibl ((akTopel) aHTpororeHe3a. HacnencTBeHHass W3MEHUYHMBOCTH U
ecTecTBEHHBI 0TOOp. OOIIeCTBEeHHBIN 00pa3 KM3HH, W3TOTOBICHUE OpPYAUN Tpyna,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOLIMM YEIOBEKA: aBCTPAIONUTEKH, UEIOBEK yMEIbIi,
Yenosek mnpsaMoxonamuid, YenoBek HeaHIepTanbCkuii, UenoBek pasymublii. Haxomku
UCKOMAEMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHs, 00JacTb paclpOCTpaHEHUs, O0bEM
TOJIOBHOTO MO3ra, 00pa3 ’KU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachkl: e€BporeouaHas (eBpa3uiickas),
HErpo-aBCcTpajouaHas (PKBaTOpUaibHAasA), MOHIOJOUAHASA (a3MATCKO-aMEpPUKAHCKas).
YepTsl NpUCTIOCOOSIEHHOCTH TIPEACTABUTENECH YENOBEUYECKUX pac K  YCIOBHIM
cymecrBoBaHusa. EnuHcTBO yenoseueckux pac. Kpurtuka pacusma.

JeMoHcTpauum:

[optpetsl: @. Pequ, JI. [Tactrep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapsuH.

Tabmunel  u cxeMbl: «Bo3unknoBenne  ConHeuHoM — cHCTEMBI», «Pa3Burhe
OpraHUYEeCKOro MUpay, «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuornueckas kierka», «CoBpeMeHHas CHUCTEMa OpPraHU4YEeCKOro MUpay,
«CpaBHEHHE aHATOMHMUYECKUX YEPT CTPOCHUS YEIIOBEKA M YEIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJCOHTOJOTMYECKUX HAXOJOK IMPEJKOB COBPEMEHHOTO YEJIOBEKAY,
«lpesHenmme mroan», «JpeBHue mroau», «llepBbie  COBpEMEHHBIE  JIOAWY,
«YenoBedyeckue pacobi».

O6opynoBanue: mynsbku - «lIpoucxoxaenne uenaoBeka» (OIOCTbI aBCTPAJIONHUTEKA,
NUTEKAHTPOIla, HEeaHJepTaliblla, KPOMAaHbOHLIA), CICNKU WM M300pa)KeHUS KaMEHHBIX
opynuii  TEepBOOBITHOIO  4YeloBeKa  (KaMHU-YONNephl,  pyOmma,  ckpebma),
TFEOXpOHOJIOTHYEcKast Tabiuua, KojuleKuus «PopMbl COXPAaHHOCTH HCKOIAEMBIX
’KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:
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[Tpaktnueckass pabora Nel. «/3ydyeHHe HCKOMAEMbIX OCTATKOB pAcTEHUN U
KUBOTHBIX B KOJJICKIIASAX).

OKCKypcHst «DBONIOIMS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyUHBIN
WIHM KpaeBeUeCKUd My3ei).

Tema 3. Opranusmsl ¥ OKpYy:KawInas cpeaa.

OKoJiorusi Kak Hayka. 3aJadyd W pasleibl 3KOJOTMH. MeETOoAbl 3KOJIOTMYECKUX
UCCIIEI0BaHUI. DKOJIOTHY€CKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl  oOWTaHUs  OpraHM3MOB: BOJHAs, HAa3e€MHO-BO3AYLIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHasl.

DKOJIOTHYECKUE (bakTopBbl. Knaccudukanus 9KOJIOTMYECKUX (akTopoB:
abuoTuyeckue, OMOTUYECKHE U aHTPONOreHHbIe. J(elicTBUE 3KOIOTHUYECKUX (PaKTOPOB Ha
OpIaHU3MBI.

AbGuotnueckue (QakTopbl: CBET, TeMIeparypa, BIaXHOCTb. doTonepuoanusm.
[Tpucniocobnenusi opraHu3MoB K JIEHCTBUIO abuoTHYecKuX (akTopoB. buonormueckue
PUTMBI.

buotnueckue Qaxkrtopsl. Buael OMOTHUECKMX B3aMMOJCHCTBMI: KOHKYpEHIIMS,
XUIIHAYECTBO, cUMOMO3 u ero Qopmel. [lapazutusm, Koomepauus, MyTyaJu3M,
KOMMEHCaIM3M  (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCANIM3M, HEUTpaIHU3M.
3HayeHHe OMOTHMYECKMX B3aUMOJCHCTBMIM Uil CYIIECTBOBAHHS OPraHU3MOB B
IPUPOIHBIX COOOLIECTBAX.

DKOJIOTUYECKUE XapAKTEPUCTUKH MOMyJsuuu. OCHOBHBIE MOKAa3aTeNu IOMYJIALNUN:
YHCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. J(MHaMuka
YHMCJIEHHOCTH MONYJISALUU U €€ peryJsauusl.

JdeMoHcTpauum:

[Moptpetsl: A. I'ym60apaT, K. @. Pynbe, 3. ['ekkens.

Tabauupbr  u  cxemsl: kKapta «lIpupognsie 30HBI 3emim», «Cpeabl OOUTaHHUA
opranusmoBy»,  «®oronepuoguzm»,  «llomymsauum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTH MOMYJISALNN UHPY30pUU-Tyhenbku», «IIuieBbie nenm».

JlaGopaTopHble M MpakTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUN W3 Pa3HBIX
MECT OOUTaHUS.

JlaGopartopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckass pabora Ne2. «[logcy€r mNIOTHOCTHM MOMYJSIUN pa3HBIX BHUIOB
pacTeHun».

Tema 4. Coo0mecTBa U IK0JIOTHYECKUE CHCTEMBI.

CoobmectB0  opranu3mMoB — Ouoneno3. CTpykTypbl OuolLleHO3a: BHIOBaf,
NPOCTPaHCTBEHHAs, Tpopuueckas (muimieBas). Buasr-noMmuaanTsl. CBs3H B OMOIIEHO3E.

Dkonornyeckue cuctemsl (3xocuctembl). [loHsiTue 06 3kocucTeMe U OHMOTEOIEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI KOCHCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BemiecTB 1 MOTOK YHEPTHUU B dKocucTeMe. Tpoduueckue (MUIIEBbIC) YPOBHA
skocucteMsl. [IumeBbie nenu u cetn. OCHOBHBIC MOKa3aTeIH KOCHCTEMBI: OHomacca,
OPOAYKLHMSA. DKOJOTHYECKHE TMHUPAMHIBL: TPOAYKLIWH, YHCICHHOCTH, OHOMACCHI.
CBoiiCTBa 9KOCHCTEM: YCTOMUMBOCTD, CAMOPETYJIALUS, pa3BuThe. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHUCTeMa XBOWHOIO WIIH
IIMPOKOJIMCTBEHHOT O Jieca.
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AHTpPOIIOT€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOosKkocucTeMbl. buonornueckoe
U XO3SIMICTBEHHOE 3HaYEHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue  kak  ¢akrop  ycroiumBoctH  dKocucteM.  CoxpaHeHUE
OMOJIOTMUECKOT0 pazHooOpa3us Ha 3emiie.

VYyenue B. U. Bepnanckoro o ouocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocgepsl.
Kuoe BemectBo W ero ¢yHkmuu. OcobeHHOCTH Omocdepsl Kak TIIOO0ATHHOU
sKOocUcTeMBl. J[MHaMHUYecKoe paBHOBECHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBo B Ouochepe 3emun. AHTpONOTeHHbIE HW3MEHEHHs B Ouocdepe.
['mo6asibHBIE SKOIOTHYECKUE TPOOIEMBI.

CocyiiecTBoBaHue MpUpoAsl U 4venoBedecTBa. CoxpaHeHue OMOpa3zHOOOpaszusi Kak
OCHOBa ycToitunBoct Ouochepbl. OCHOBA pallMOHAILHOTO YIPABJICHHS] TPUPOJIHBIMU
pecypcamu M X UCIoJIb30BaHME. JloCTHKEHUSI OMOJIOTUU U OXpaHa MPUPOIbI.

JleMoHCTpanu:

[oprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiel  u  cxeMmbl: «[IumeBbie 1enu», «buoneHo3: coctaB U CTPYKTypay,
«IIpupoansie coobmecTBay, «llenu nutanusy», «Ikoaorunyeckas nupamuaay, «buocdepa
U YeJIOBEK», «KOCUCTEMa HIMPOKOIMCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOIO JIECa,
«buornieno3 Bomoémay, «ArporeHo3», «lIpumepHble aHTpONOTeHHbIE BO3ICHCTBUS Ha
pUpoIy», «BaskHeWIe UCTOYHUKHU 3arpsi3HEHUST BO3/lyXa M TPYHTOBBIX BOI», «[louBa
— BaxHeWmas cocraBisiomas —ouochepr», «DakTophl AErpajaldd  MOYBY,
«ITapuukoBblit 3G hexT», «DakTOphl paAMOaKTUBHOTO 3arps3HeHus onocheprny, «O0mmas
cTpykTypa Ouochepr», «Pacnpocrpanenue xu3Hu B Omocdepe», «O30HOBBIA IKpaH
ouocdeps», «Kpyrosopot yraepona B ouochepe», «KpyroBopot azota B mpupoie».

OO6opyioBaHUE: MOJIETb-aNTUIUKALIS «Tunnunsie OMOLIEHO3BDY, repOapuii
«PacturenpHble cooOmiecTBay, KOJUIeKIMu «buomenos3», «Bpeautenn BaxHEHITHX
CEIIbCKOXO3AMCTBEHHBIX KYJBTYp», TepObapuu M KOJJIEKIHMH PACTCHUH M >KUBOTHBIX,
MPUHAJICKAIINE K Pa3HBIM SKOJOTUYECKUM TpymmnaM OAHoro Buaa, KpacHas kHura
Poccuiickoit ®eneparnyu, n300pakeHUst OXpaHIEMbIX BUJIOB PACTCHUN U KUBOTHBIX.

[Inanupyemble pe3y/bTaThbl OCBOEHHMS NMPOrpaMMbl MO OHOJIOTHM HAa 0a30BOM
yposHe COO

Cormacio ®I'OC COO, ycraHaBaMBarOTCs TpeOOBaHMA K pe3yJbTaTaM OCBOCHUS
oOydalmuUMHCS ~ TOporpaMM  cpeAHero  oOmiero  00pa3oBaHMs:  JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEAMETHBIM.

JIn4HOCTHBIE pe3yabTaThl

B cTpyKType JIMYHOCTHBIX pe3yJIbTATOB OCBOEHUS MpeaMera «buonorus» BbIIEIEHBI
CJIeIyIOUIMe COCTABJIAIONIME: OCO3HAHME OOYYaIOIIMMHUCA POCCUHCKON T'pa’kJaHCKON
UJCHTUYHOCTM  —  TOTOBHOCTM K  CaMOPAa3BUTHUIO,  CaMOCTOSITEIBHOCTH U
CaMOOIIpe/ICNICHUIO, HAJIMYMe MOTHUBAIIMM K OOYYEHHUIO OHOJIOTHH, IIeJIeHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE KIIOUEBBIX LIEHHOCTEH U
UCTOPUUYECKUX TPAAUIUHN Pa3BUTHA OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTD
00y4YaroIMXCcsl PYKOBOJCTBOBATHCA B CBOEH JAEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPUCYIIMMHU CHCTEME OHOJOrMYEcKOro oOpa3oBaHMs, HaJu4ue
HKOJIOTUYECKOI'0 MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LI€JIM U CTPOUTH KU3HEHHBIE
IUJIaHBI.
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JInuHOCTHBIE pPe3yJIbTaThl OCBOEHUS NpeameTa «buonorusy nocturarorcs B €JUHCTBE
y4eOHOM W BOCHHMTATENBHOM JESATENHHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU
POCCUHCKMMHU  COLUMOKYJIBTYPHBIMH, HCTOPUYECKUMU U JTyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSAMH, NPUHATBIMH B OOIIECTBE MpaBWJIaMU M HOPMaMH MOBEACHHUS U
CIOCOOCTBYIOT MpOIECCaM CAMOITO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3UIHUM JIMYHOCTH, NATPUOTH3MA, YBAXKEHUs K 3aKOHY W IPABOIOPSIKY,
YeJIOBEKY TpyJa U CTaplieMy IOKOJIEHUIO, B3aUMHOI'0 YBa)KE€HUs, OEPEKHOT0 OTHOILICHUS
K KyJbTYpPHOMY HAaCJIEAUI0 W TPAaJULUsIM MHOTOHAIMOHAJIBHOrO Hapona Poccuiickoin
denepannu, IPUPOAE U OKPYKAIOILIEH cpefe.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS Y4yeOHOro mpenmera «buoOTHS» HOIKHBI
oTpakaTb ~ T'OTOBHOCTb M  CIIOCOOHOCTh  OOYy4YaloIIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEH  MO3UIMENH JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX yOEKIEHHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSM POCCHUMCKOro OOIIECTBA, paCHIMPEHUE JKU3HEHHOrO OMNbITa M OMNbITa
NESATENBbHOCTH B TPOLECCE pealr3alid OCHOBHBIX HAIpaBICHUM BOCIUTATEIbHON
JIEATEIIbHOCTH, B TOM YHCIIE€ B YAaCTHU:

1) rpakIaHCKOro BOCIIUTAHUS:

e c(hHOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3ZHIMH OO0YyYarolerocss Kak akTUBHOTO H

OTBETCTBEHHOI'O YJIEHA POCCUMCKOro 00IIECTBA;

® OCO3HAHHME CBOMX KOHCTUTYLUMOHHBIX MpPaB U OOSI3aHHOCTEW, yBaK€HHE 3aKOHA U
MIPaBOIOPSIIKA;

® TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATEIHHOCTU TMPU CO3JaHUU YUEOHBIX
NPOEKTOB, pPEIIEHUH Y4YEOHbIX M TO3HABaTENbHBIX 3a]ad, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

® CIIOCOOHOCTH OMpEEATh COOCTBEHHYIO ITO3HMIIMIO 1O OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM >KU3HU U OOBSICHATD €¢;

® yMEHHE YYWTHIBATb B CBOUX JCHCTBHAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIeH C pa3HbIMU YOEXKACHUSIMH, KyJIbTYPHBIMU LIEHHOCTSAMU U
COLIMAJIBHBIM IOJIO0KEHUEM;

® TOTOBHOCTb K COTPYJAHHUYECTBY B IPOIECCE COBMECTHOTO BBINOJIHEHUS YUYEOHBIX,
MO3HABATEIbHBIX M HCCIEAOBATEIBCKUX 3aJa4, YBaKUTEIbHOTO OTHOIIEHUS K
MHEHUIO ONIMOHEHTOB MpH OOCYXKICHUH CIOPHBIX BOMPOCOB OHOJIOrHYECKOIrO
COJIEp>KAHUS;

® TOTOBHOCTb K TYMaHUTApHOHN Y BOJOHTEPCKOM AESATEIBbHOCTH;

2) MaTPHUOTHYECKOT0 BOCTIHTAHMSA:

e c(hOpMHUPOBAHHOCTh POCCUHUCKOW TPaXJTaHCKOM WIECHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU mepe] PoauHoii, roproctu
3a CBOM Kpal, cBOO PoauHy, CBOM S3BIK M KYJIbTYpYy, IIPOLIIOE W HACTOsALIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

® [[CHHOCTHOE OTHOIIEHHWE K MPUPOAHOMY HACIHEAMI0 U MaMSATHUKAM MPHUPOJIBI,
noctuxkeHussM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

® CIOCOOHOCTH OIIEHWBATH BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE M PA3BUTHE
OMONOrMM, TMOHUMAaHUS 3HAYCHHUs] OMOJIOTMM B TMO3HAHMM 3aKOHOB MPUPOJBI, B
’KM3HU YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

e yjeitHas yOexAEHHOCTh, TOTOBHOCTh K CHyXKeHHI0O U 3amute OTtedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;
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3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

® OCO3HAaHHE TYXOBHBIX IEHHOCTEH POCCUKCKOIO HAPO/Ia;

e c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITHUECKOTO MTOBEICHNUS;

® CIOCOOHOCTH OIIEHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

® OCO3HAHME JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUHUBOTO OYIyIIEro;

® OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POAUTEISAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10oB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUSI:

® SCTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHMIA;

® [IOHMMAaHHE 3MOLMOHAILHOIO BO3AECHCTBUS JKUBOU MPUPOBI U €€ IEHHOCTH;

® TOTOBHOCTh K CAaMOBBIP@XKEHHUIO B pa3HbIX BHAAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) pu3nueckoro BocHUTAHHUS, (POPMHUPOBAHUA KYJIbTYPbl 3I0POBbSl H

IMOIHMOHAJIBHOIO 0JIATOMOJIYYHS:

e TNOHMMAaHHWE U pealu3alus 370pOBOro U 0Oe3omacHoro obpasa XKu3HU (370pOBOE
MUTaHUe, COONTIOCHUE TUTHEHUYECKUX TTPaBUI U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHA W OTHbIXa, peryispHas (¢u3nueckass aKTUBHOCTb), OEpex HOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY H
MICUXHYECKOMY 3/10POBBIO;

® TIOHMMAaHHE IICHHOCTH TPaBWUJ WHIUBUYATHHOTO U KOJUIEKTUBHOTO OE€30MacHOTO
IIOBEJICHUS B CUTYalUsIX, YTPOKAKOIINX 3J0POBBIO U )KU3HU JIFOJIEH;

® OCO3HAHHWE TIOCIEJCTBUHA ¥ HENPUSATUS BPEIHBIX TNPUBBIYEK (YMOTpeOICHUS
AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHUS:

® TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEpPCTBa, TPYI0II00HE;

® IOTOBHOCTb K AaKTHUBHOM JEATEIBHOCTM TEXHOJOTMYECKOW M  COLMAJIbHOU
HaIpPaBJIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, ITUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYI0 AEATEIbHOCTB;

e HHTEpeC K pa3nuyHeiM cdepam npodecCHOHATBHON ACSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyaymiedt mnpodeccun W peain30BHIBATH
COOCTBEHHBIE )KU3HCHHBIC MJIAHBI;

® TOTOBHOCTHh M CIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU
BCEM KU3HHU,

7) 3K0JIOTHYECKOT0 BOCITUTAHNS:

® DHKOJIOTHUYECKH IIesieco00pa3Hoe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUSI;

® TMOBHIIIICHUE YPOBHSA  DKOJOTUYECKOW  KYJIBTYpbl: TIPHOOpPETEHHWE  OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OIEHKM KX BO3MOXHBIX TOCIEICTBUN ISt
OKPYJKaroIlEH Cpe/ibl;

® OCO3HAaHME MNI00ATBHOTO XapaKTepa IKOJIOTUUECKUX POoOJIeM U MyTeH UX pelieHus;

® CHOCOOHOCTH MCIOJNB30BaTh MPHOOpETaeMble MPU M3YYEHHH OHOJOTHMU 3HAHUS U
YyMEHUSI  TPU  peIIeHHH  mpobiem, CBSI3aHHBIX  C  PAIlMOHAJIbHBIM
IPUPOIONONIb30BaHHEM  (COOJNIIOJIeHHe  TMpaBWi  TMOBEJIEHUS B MPHUPOJE,

15



HAaIlPABJIEHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX, OXpPaHy BHJOB,
AKOCHCTeM, OHochepsl);

AKTUBHOE HENPUATHE IEHUCTBUN, NMPUHOCAIIMX BpEI OKpYKalollel NpUpOIHON
cpesie, yMEHUE IPOTHO3UPOBATH HEOIArOMPUSATHBIE YKOJIOTHYECKUE MOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUN M NIPEAOTBPALIATH HX;

HaJIMYME€ Pa3BUTOrO HKOJOTMYECKOTO MBILIJIEHUS, S3KOJIOTHUYECKON KYJIbTYPbI, ONbITA
JEATEIBHOCTHA IKOJOTUYECKOW HAIMPABICHHOCTHU, YMEHHUSI PYKOBOJICTBOBATHCS MMU
B MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLHAJIBHOM IMPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKON JEATENBHOCTH SKOJIOTMYECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHWS

c(hOpMUPOBAHHOCTF MHUPOBO33PECHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHW M OOIIECTBEHHOHN MPAKTHKH, OCHOBAHHOTO HAa JHAIIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;
COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYUTATEIBCKOW KYJBTYpbl KakKk CpEICTBa
B3aUMOJCHCTBHS MEXY JIOJIMH U IMO3HAHUS MUPA;

MOHUMAaHUE cCHerUuUKA OHWOJIOTMHM KaK HayKH, OCO3HaHUsA €€ poiau B
(GbopMHUPOBaHUHM PANMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3JaHHH IICJIOCTHOTO
MpeACTaBICHUS 00 OKpPY’KAlIIeM MHpPEe KaK O €IWHCTBE MPUPOJBI, YCIOBEKa W
oOmecTBa, B IO3HAHWUW TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IIpoOjIeM
COXpaHCHHUS MPUPOTHOTO PABHOBECHS,

yOSKIEHHOCT B 3HAYMMOCTH OHWOJOTHW JUII COBPEMCHHOW ITMBWJIM3AITHH:
oOecTieueHUsI HOBOTO YPOBHS PAa3BUTHS MEIUIIMHBI, CO3/IaHHE IEPCHEKTHBHBIX
OMOTEXHONOTUH, CHOCOOHBIX  pemiaTh  PecypcHble  MPOOJIEeMbl  Pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA IyTEH BBIXOJAa M3 TJIOOATBHBIX SKOJOTHYCCKUX MPOOIEM U
obOecrieyeHuss  Tepexoja K YCTOHYMBOMY  Pa3BHTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECYpPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTD B IMOJYYCHUH OWOJIOTMYECKUX 3HAHHWHA B IIEJISAX ITOBBIIICHHUS
o0mmel KyJabTypbhl, €CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHAIEHON TPaMOTHOCTH OOydYaromuxcs, (GOpMUPYEeMOW MpH H3yYCHUU
OnoIoruy;

MOHMMAHKWE CYIIHOCTH METOJOB TIIO3HAHMS, WCIOIb3YEMBIX B €CTCCTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIONBh30BaTh TIOJydaeMble 3HAHUS [UIsl aHald3a W
O0OBSICHEHUSI SBIICHUN OKPY’KAIOIIEr0 MHpa M MPOUCXOJSAIINX B HEM HM3MEHEHUH,
yMEHHE JieliaTh OOOCHOBAHHBIC 3aK/IFOYCHHMSI HAa OCHOBE HAYUYHBIX (AKTOB U
UMEIONUXCSI IAHHBIX C TEJIBIO TIOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIIEHO MUCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JIJIST PCIICHUS
npo0JIeM B pEaTbHBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IICHHOCTH HAy4YHOW JEeATEIHHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOSKTHYIO U UCCIICIOBATEIBCKYIO JACSITCIIbHOCTh HHIUBHIYAIBHO U B TPYIINE;
TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO H CaMOOOPA30BaHHUIO, K
AKTUBHOMY TIONYYEHHUIO HOBBIX 3HAHUH 10 OWOJOTHMH B COOTBETCTBHHU C
YKU3HEHHBIMH MOTPEOHOCTSIMHU.

MertanpeaMeTHble pe3yJibTaThl
MeranpenMeTHble  pe3yJIbTaThl  OCBOEHMsI ydyeOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HauMMble Uil  (GOPMUPOBAHUS  MHUPOBO33PEHHS]  OOYyUaIOIIUXCS
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MEXIUCIUILIMHAPHBIE — (MEXIpEIMETHBIE) OOIIEHAYUYHbIE TOHATHS, OTPaXKAIOUIUE
[IEJIOCTHOCTh HayYHOW KapTHHBI MUpa M CICIM(PUKY METOJO0B MMO3HAHUS, UCIIOJIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIus, SBJICHHUE, MPOIIECC, CHUCTeMa, HAy4YHBII
dbakT, NOPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEIOBaHUE,
HaOJII0JIeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAJIbHbIC YUeOHbIC JEHCTBUS

(mo3HaBaTENBHBIC, KOMMYHUKaTUBHBIC, PETYJIATUBHBIC), o0ecrieunBaronme
dbopmupoBanue (HYHKIMOHAIBHOW TPAMOTHOCTH W  COIMAIBHOM  KOMIETEHITUU
0o0yyJaromuxcs, CIOCOOHOCTh oOyyaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCHUIIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCaJbHbIE Yy4YeOHbIC
JIECTBYS B TO3HABATEIbHOM M COLIMAIBHOW MPAKTUKE.
MeranpeameTHble pe3yabTaThl OCBOCHHUS IPOTPAMMBI CPETHEr0 00IIero 00pa3oBaHuUs
JIOJ>KHBI OTPAXKaTh:
OBianeHne yHUBepCcaJIbHbIMH Y4eOHBIMH MO3HABATEIbHBIMHU ACHCTBUSMU:
1) 6a3oBbIe JJOTHYECKHUE JICHCTBHUSI:
® CaMOCTOSITETIFHO (HOPMYJIHMPOBATh M AKTYalU3UPOBATh MPoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
® WCIOJh30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JJIOTUUECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHHUs, KiacCH(pUKaluU, OOO0OIIeHHs), PpPaCKpPbIBaTh  CMBICI
OMOJIOTUYECKUX TOHATUN (BBLACTATh MX XapaKTEpPHbIC MPHU3HAKH, YCTAaHABIHUBATH
CBSI3U C APYTUMU MOHSATUAMH);
® OIpEeAeATh LEIU IEATEeIbHOCTHU, 3aJaBasi MapaMeTphl U KPUTEPUH UX TOCTUKEHUS,
COOTHOCHUTD PE3YJIbTaThI ACSITEIBHOCTH C MIOCTABICHHBIMHU LIEJISIMU;
® UCIOJIb30BAaTh OMOJIOTHYECKHE MOHATHUS JIJIs1 00OBbsiCHEHUS (DAKTOB U SIBJICHUH KMBOU
MPUPOJBI;
® CTPOWTH JIOTUYECKUE paCCyX IACHUsl (MHIYyKTUBHBIC, ETyKTUBHBIC, 110 AHAJIOTHUH),
BBIABJISATh 3aKOHOMEPHOCTHM M IIPOTUBOPEYHsST B PACCMATPUBAEMBIX SIBICHUSX,
(GhopMyITUpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS;
® MPUMEHATh CXEMHO-MOJEIBbHBIE CpEACTBA IS MPEACTABICHUSA CYIIECTBEHHBIX
CBA3€l W OTHOIICHWH B U3Yy4aeMbIX OHOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEUU PA3HOTO POJIA, BBISIBIECHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX
HMCTOYHHUKAX;
e paspabaThiBaTh IUTAH peHICHUS NPOOJIEMbI ¢ YUYETOM aHaNIM3a HMEIOIIUXCA
MaTEepHAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
® BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLEHHBATh COOTBETCTBHE PE3YIbTATOB
LEJIAM, OLICHUBATh PUCKU TTOCIEICTBUHN JEATEIBbHOCTH;
® KOOPAWMHHUPOBATH W BBIMOJHATH PaOOTy B YCJIOBHUSX PEATbHOTO, BUPTYaJIbHOTO W
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
® Da3BUBATh KPEATHBHOE MBINUICHHUE MPU PEIICHUH )KHU3HEHHBIX TIPOOIIEM.
2) 6a30BbIe HCCIIEN0BATEIbCKHE TEHCTBUS:
® BIAJECTh HAaBBIKAMU Y4YEOHO-MCCIIEIOBATEIbCKOM ¥ TPOEKTHOW JESITEIHHOCTH,
HaBBIKAMU  paspemieHus mpoOsiieM, CIOCOOHOCTBIO ¥ TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY ITOMCKY METOAOB PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOAOB MTO3HAHUS,
® HCIIOJb30BATh PA3JINYHBIE BUABI ACSITEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEpIpETaIuy, NpeoOpa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CUTYaIlUSX, B TOM
YHUCJIE MPU CO3/IaHUH YUEOHBIX U COI[UATBHBIX MPOEKTOB;
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(dopMHpOBaTh HAyUyHBIH THUIl MBIIUICHUS, BIIAaJeTh HAYYHONW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMHU U METOJIAMU;

CTaBUTH U (OPMYJIHPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHOMN AESITEIbHOCTH
Y J)KU3HEHHBIX CUTYyallUsX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3M M aKTyaJM3UpOBATh 3a/ady, BbIIBUIAThH
runoresy €€ peueHus, HaXOOUThb AapryMEHThl I JOKa3aTelbCTBA CBOUX
YTBEpKJIEHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE PELICHHs 3alaud Pe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;
JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;
OCYILIECTBIIATH LIEJICHANPABICHHBIN MOUCK IIEPEHOCA CPEACTB U CIIOCO00B ACHCTBUS
B IPO(eCCUOHANIBHYIO Cpeay;

yMeTb MEPEHOCUTh 3HAaHUS B TI03HABATENbHYIO M IPaKTUYECKyl0 o0jactu
KU3ZHEEATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE UJIEH, IPEIaraTh OPUTUHAIbHBIE OJX0/bl U PEIICHUS, CTABUTD
npoOJIeMBbl U 3a/1a4H, JOMTyCKAIOIINE albTePHATUBHBIE PEILICHUS.

3) padora ¢ unopmanueii:

OpUEHTUPOBATHCS B PA3NMYHBIX HCTOYHHMKAX HHPOpMaAIMHU (TEKCTe Y4YeOHOro
nocoOusi, Hay4YHO-TIOMYJIAPHOW JMTEeparype, OHMOJOIMYECKHUX CJIOBapsiX U
CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaAIU3UpOBATh
UHPOPMAIMIO PAa3TUYHBIX BUJOB M (DOPM TMpeCTaBICHUS, KPUTHUECKN OIICHUBATH
e€ I0CTOBEPHOCTh U HENTPOTUBOPEUHUBOCTb;

(bopMyIHpPOBaTh 3aMPOCHl U PUMEHSITH Pa3INYHbIC METOABI MPU MMOUCKE U 0TOOpE
Oumosornueckoi nHGoOpMaIuy, He0OOXOMMOM JIJIsT BRITTOTHEHUS YIeOHBIX 3a/1a4;
npuoOpeTatb  OMBIT  KCIOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCITOJIb30BAaHUS PA3IAIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATHh ONTUMATBHYIO (POPMY MPECTaBICHUS OMOIOTHYECKOM
uH(popmanuu (cxembl, rpaduKH, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTOE);
MCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MpH paboTe ¢ OMOIOrHYECcKOM
uHpOpMaIMen: MPUMEHATh XUMHUYECKUe, PU3NIeCKe U MaTeMaTHUeCKue 3HaKU U
CUMBOJIBI, (QopMyJbl, a0OpeBuaTypy, HOMEHKJIATypy, HCHONIB30BaTh U
npeoOpa3oBbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU DPACIIO3HABAHMS M 3alUThl MHPOpMAIHU, WHPOPMAIIMOHHON
0€30MMaCHOCTH JINYHOCTH.

OB1ajieHHe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€fiCTBUAMU:
1) o6menne:

OCYILIECTBIIATh KOMMYHHKAIIMM BO BCeX cepax >KM3HU, aKTUBHO y4acTBOBATh B
JUaJIore WIM JHUCKYCCHHM TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCUTEIBHO BBITIOJIHEHUSI MpeJjiaraeMou
3a/1a4M, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3UIIMK JIPYTUX YYaCTHHUKOB
JIMAJIora Wiu AUCKYCCUH);

pacro3HaBaTh HEBEpOaJIbHbIE CPE/ICTBA OOLIEHHUS, IOHUMATh 3HAYEHUE COL[UATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDJIUKTHBIX CUTYyallui, yMETb CMST4aTh
KOH()JIMKTBI ¥ BECTH TIEPETOBOPHI;
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BJIQJIETh PA3UYHBIMU cloco0amMu OOLIEHUS W B3aUMOJCHCTBHUS, IOHMMATH
HaMEpEeHUs APYTHUX JIIOAEH, MPOSBISITh YBAXKUTEILHOE OTHOILIEHHE K COOECETHUKY
U B KOPPEKTHOM dopMe (HopMyIMpOBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JTOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHaAdA NeATC/IbHOCTD.

NOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW U UHIWBHyaIbHON pabOTHI
OpU pelieHud OHoNoruyecko mpoOiaemsl, OOOCHOBBIBATH HEOOXOJIUMOCTH
NPUMEHEHHMSI TPYIIOBBIX (POPM B3aUMOAECUCTBUS MPU PEIIEHUN y4eOHOM 3a1auu;
BbIOMpATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBUMN C YUETOM OOIIHMX MHTEPECOB
Y BO3MOKHOCTEHN Ka)XJ0r0 WIEHA KOJUIEKTHBA;

IIPUHUMATH L€ COBMECTHOM AESTEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEHCTBUS MO €€ JOCTH)KCHUIO: COCTABJIATh IUIAH JEHCTBHM, PacCHpeaesATh POJIU C
y4€TOM MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OLICHMBAaTh Ka4ye€CTBO CBOETO BKJaJa U KaXKJOTO y4YaCTHHKA KOMaHAbl B OOIIMIA
pe3yJbTatT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb  HOBBIE IPOEKTHI, OLIEHMBAaThb WIEM C [O3MIMM  HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTHYECKOW 3HAYMMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETHYECKOE IOBEICHHUE B PA3JIMYHBIX CHTyalHAX,
HPOSIBIATH TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATHBHBIM.

OBJ1ajleHHe YHHBEPCATBHBIMH PEryJIITHBHBIMU eHCTBHSIMU:
1) camoopranu3zanms:

UCIIOJIH30BaTh OMOJIOTUYECKUE 3HAHMS JJISl BBISIBJICHUS MPOOJIEM U WX PEIICHUs B
YKU3HEHHBIX U yU€OHBIX CUTYaIIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUI 1I€JIEBbIE U CMBICIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M TMOCTYINKax [0 OTHOLIEHHWIO K >XUBOM MPUPOJAE, CBOEMY
3I0POBBIO U 3/I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEIbHO ~ OCYUIIECTBJISITh MO3HABATEIbHYIO JESTENbHOCTb, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 33a/laud B 00pa30oBaTelbHOMN
JESATeTbHOCTH U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIHO COCTAaBISATh IUTAH PEHICHUs NPOOJIEMBbI C YUYETOM HMMEIOIIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOUTEHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

paciumpsTh PaMKH Y4eOHOTO MPeIMEeTa Ha OCHOBE JTUYHBIX MPEATIOYTEHU;

JieraTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO MIMPOKON SPYIUIIMUA B Pa3HBIX
005acTAX 3HaHUM, MOCTOSIHHO TIOBBINIATH CBOM 00pa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJAJIeTh HABbIKAMHM IO3HABAaTEJIbHOW pe(IeKCHUM KaK OCO3HAHUS COBEpIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, HX pE3yJbTaTOB M OCHOBAHUU,
UCMOJIb30BaTh MNPUEMBI pediaeKcuu A OLIEHKM CHUTyallud, BbIOOpa BEpPHOIO
pelieHus;
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® yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

® [PUHMMAThb MOTHBBl M apryMEHTbl JAPYTHX IpU AHAIU3E PpPE3yJIbTaTOB
NEATENBHOCTH;

3) npuHATHE ceds U APYrux:

® [pUHUMATH ceOsl, MOHUMAasi CBOM HEAOCTAaTKH U JOCTOMHCTBA;

® [PUHMMATh MOTHBBI M apPryMEHTbl JApPYIHX IpU AHAIU3E PpPE3yJIbTaTOB
NEATENBHOCTH;

® pU3HABaTh CBOE MIPABO U MPaABO JPYTUX HA OIINOKY;

® pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C IMO3ULIUU JAPYTOTO YeIOBEKa.

IIpenmeTHbIe pe3yabTaThl

[TpenmeTHblie pe3ynbraThl ocBoeHus nporpaMMbl COO no Ouosoruu Ha 6a30BOM
YPOBHE BKIIIOYAIOT crienuduueckue st yueOHoro npeamera «bruonorusy HaydHble
3HAHMSI, YMEHUS U CIOCOOBI AEUCTBHI 110 OCBOCHHUIO, HHTEPIPETALUN
U TIpeoOpa30BaHUIO 3HAHUH, BUIBI ACSITEILHOCTH 110 TIOTYYEHUIO HOBOTO 3HAHUSA U
MPUMEHEHHIO 3HAHUHN B PA3IMUHBIX YUeOHBIX CUTYAIUSX, & TAKKE B PEATbHBIX
YKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ Onosorueil. B mporpamme npenmMeTHbie
pe3yJIbTaThl MPEACTABIECHBI IO TOJjaM 00y4EHHUS.

IIpenmeTHble pe3yabTAaThl OCBOeHHMsI y4uyeOHOro mnpeamera «buosorus» ¢ 10

Kjlacce NOJIKHbI OTPaKATh:

e c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (OPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUHCKUX U 3apyOeKHBIX
Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATBHOH T'PAMOTHOCTH
YyeJioBeKa ISl pelIeHUs )KU3HEHHBIX 3a]1a4;

® YMEHHME pacCKpbIBaTh COJIEepKaHHE OMOJIOTMYECKHX TEPMHHOB M TOHATUMN: KU3Hb,
KJIeTKa, OpraHu3M, Merabonu3m (0OMEH BEIIEeCTB M MPEBPAILCHHE SHEPTHH),
romeoctaz (camoperyisiuusi), YpOBHEBasi OpraHM3alusi JKUBBIX  CHCTEM,
caMOBOCIIpOM3Be/IeHUE (PErpoayKIIus), HACIEICTBEHHOCTh, N3MEHUHUBOCTh, POCT U
pa3BUTHE;

e yMEHHE u3Jaratb OWOJOTMYECKHE TeopuHu  (KJIETOYHas, XpPOMOCOMHa,
MyTallUOHHAs, LIEHTpalbHAas JOrMa  MOJEKYJSIpHOM  OMOJIOTMH), 3aKOHbI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1leHTpax MHOTooOpa3us u
IIPOUCXOXKAEHUS KyIbTypHbIX pactenuid H. M. BaBuiosa), onpeaensats rpaHuibl UX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM;

e yMEHHME BJIAJIETh METOJIaMH HAy4YHOIO MO3HAaHUS B OWOJIOTMU: HAOIIOJCHHUE U
OMKMCAHMUE JKUBBIX CHCTEM, IMPOIECCOB M SBJICHUI, OpraHu3alus W MpOBeJCHUE
OMOJIOrMYECKOr0 IKCIIEPUMEHTA, BbIIBUKEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTHU
MEXIy HCCIEeIyeMbIMU BEJIMYUHAMU, OOBSCHEHUE TOJYyYEHHBIX pE3yJbTaToB,
MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUNH M 3aKOHOB, YMEHHUE JIENaTh BBIBOJIBI
HA OCHOBAHUU IOJy4YEHHBIX PE3YJIbTATOB;

® YMEHME BBIIEIATh CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT H
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpoLEecCOoB: OOMEHa BEIIECTB W TpEBpAIICHHs] SHEPruu B KieTke, (poTocuHTE3a,
IUIACTUYECKOTO M HHEPreTM4ecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOZIOTBOPEHHUSI, PA3MHOXEHUS, HWHIAMBUAYAJbHOIO PAa3BUTUS  OpraHu3ma
(oHTOTEHE3);
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YMEHHE NPUMEHSTh [OJIy4€HHblE 3HaHUS M OOBSCHEHUS OHOJIOTHYECKUX
IIPOLIECCOB W SIBICHUM, Ul NPUHATHS NPAKTHYECKUX PEIICHHM B IOBCEIHEBHOMN
KHU3HU C Lenblo o0ecreueHus Oe30MacHOCTH CBOEro 3J0pPOBbS M 370POBbS
OKPYXKAIOLUX JII0JEH, COONIOEHHUSI HOPM I'PaMOTHOT'O TIOBEJACHUS B OKpY KaroIien
OPUPOJHON cpejie, NMOHMMAaHHE HEOOXOJWMOCTH HCIIONb30BAHUS JIOCTHXKCHUM
COBPEMEHHOM Ouosiorun " OMOTEXHOJIOT Ui TUISL PaLMOHAIILHOTO
IIPUPOIONOJIB30BAHMS;

YMEHHE pellaTh 3JIEMEHTApHbIE I'€HETUYECKHE 3a/adyl Ha MOHO- U AMTHOpHUAHOE
CKpellIMBaHUe, CLEIJIEHHOE HACJIEI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUAHOIO
CKpeIIMBaHUs JJIs IPEICKa3aHus HACIEI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATh Ja0OPATOPHBIE U MPAKTHYECKHUE paboThl, COOMI0OAaTh MpaBUiIa
pu paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYAOBAHUEM;

YyMEHHE  KPUTHYECKHM  OLIEHMBaThb M  HMHTEPIPETHPOBaTH  MH(MOPMALIHIO
OMOJIOTHYECKOT0  COJIEP)KaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHHUKOB (CpEICTBa MaccoBOM MH(OpMaLUHU, HAy4YHO-TIOMYJISIPHbIE
MaTepuasbl), 3TUYECKHE AacCHeKThl COBPEMEHHBIX HCCIENOBaHUNH B OUOJIOTHH,
MeAUINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHHUS, 00001as
Ouosiornyeckyro  MHGOpPMAIMIO U3  HECKOJBKMX  HCTOYHUKOB, TI'PaMOTHO
MCIIOJIb30BATh MOHATUHHBIN anmapaTr OMOJIOTHH.

IIpenmeTrHble pe3yjbTaTbhl OCBOeHHMsI y4eOHOro mnpeamera «buosorus» s [/
K1acce NOJAKHbI OTPAKATD:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIU OUOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa ¥ HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U 3apyOeimKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (GYHKIMOHAIBHON TPaMOTHOCTH
YeJI0OBEKa JIsl PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHE pPacCKpbIBaTh COJEpKaHUE OHOJOTHMYECKUX TEPMHUHOB W TIOHSTHUW: BH,
MOMYJISAIUS,, TeHOMOH, OHBOJIONMS, JBIKYIIME CUIbl ((aKTOphI) HSBONIOINH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BUJ000pa30BaHKE, JKOJOTHYECKHUE (PAKTOPHI,
AKOCHUCTEMa, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHl, IIeNU  IUTAHUA,
AKOJIOTHYECKas mupamMua, OuoreomeHos, onocdepa;

yMEHHE u3arath Ouojoruyeckue Teopuu (dBoitonMoHHass teopus Y. JlapsuHa,
CHUHTETHUYECKasi TEOpHUsl SBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. bapa, uepenoBanus riiaBHbIX HalpPaBICHUNA U IMYTEH 3BOITIOLMHU A.
H. Ceseprioa, yuenus o 6uocdepe B. U. BepHaackoro), onpenenste rpaHUIbI UX
MPUMEHUMOCTH K KMBBIM CUCTEMaM,;

YMEHHE BIAJIETh METOJAMH HAy4YHOTO IIO3HAHHUS B OWONOTHH: HaOIIOJeHUE U
OTHMCAHUE >KUBBIX CHCTEM, TPOIIECCOB W SBJICHUH, OpraHW3alus W IPOBEIACHHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KCHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXy WCCIEAyeMbIMUA BEIMYMHAMHU, OOBSICHEHUE TIOJTYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITUH, TEOPUH U 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIBI
Ha OCHOBAHUWU TOJTYUYEHHBIX Pe3yJIbTaTOB;

yYMEHHME BBLICISATh CYIIECTBEHHbIE NMPU3HAKU CTPOEHUSI OMOJIOTMYECKHX OOBEKTOB:
BUJIOB, TMOMYJSIUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OMOT€OlI€HO30B U
HPKOCUCTEM,  OCOOCHHOCTM  MPOILIECCOB:  HACJIEACTBEHHOM  W3MEHUYMBOCTH,
€CTECTBEHHOro O0TOOpa, BUI000pa30BaHMs, MPUCIOCOOJIEHHOCTH OPraHu3MOB,
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NEMCTBHSA KOJOTHUECKUX (PaKTOPOB HA OPTaHU3MBI, EPEHOCA BEIIECTB U MOTOKA
DHEPrUM B DKOCHUCTEMAax, AHTPOIOIEHHBIX H3MEHEHUH B DJKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOreOXMMHUYECKUX LUKIIOB B Onochepe;
YMEHHE NPUMEHSTh I[IOJIy4eHHbIE 3HAaHUS M OOBSICHEHUS OHOJIOTMYECKUX
IIPOLIECCOB W SIBICHUM, Ul NPUHATHS NPAKTHYECKUX PEIICHHM B IOBCEIHEBHOMN
KHU3HU C Lenblo o0ecreueHus O€30MaCHOCTH CBOEro 3J0POBbS M 370POBbS
OKPY’KaIOIUX JIOIeH, COOJII0/IEHUS] HOPM I'PaMOTHOTO MOBEIECHUS B OKpYyXKarolen
OPUPOJHON cpefie, NMOHMMAaHHE HEOOXOJWMOCTH HCIIONb30BAHUS JIOCTHXKEHUM
COBPEMEHHOM OMOJIOTUU JIsl PALIMOHAIBHOTO MPUPOJOINIOIb30BAHUS;

YMEHHUE pEIlaTh »3JIEMEHTapHbIE OHOJOTMYECKUE 3a/]aud, COCTABISATH CXEMBbI
HepeHoca BEIIECTB U SHEPTUHU B SKOCcHUCTeMaX (LIeNH TUTAHUsA);

YMEHHUE BBINOIHATH Ja0OPAaTOpHBIE U MpaKTHUYECKUe padoThl, COOMIOAaTh MpaBuiIa
pu paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYIOBAHUEM;

YyMEHHE  KPUTHYECKHM  OLIEHMBaTh M  HMHTEPIPETHUPOBATH  MH(MOpMAIIIO
OMOJIOTHYECKOT0  COJIEP)KaHUs, BKIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX MCTOYHUKOB (CpelCTBa MAaccoBOM MH(OpMalMK, HAy4YHO-TOMYJISIPHbBIE
MaTepuaibl),  paccMaTpuBaTh  [JIOOAJbHBIE  JKOJOTHYECKHUE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3ULUIO;
YMEHHE CO03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTMYECKYI0  MH(POpPMALMI0O U3  HECKOJbKMX  HCTOYHUKOB, TI'PaMOTHO
MCIIOJIb30BATh MOHATUHHBIN anmapaTr OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne i/ HaunmeHoBaHue pa3iesnoB U TeM KosmuecTBo yacoB JiieKTpoHHbIe (U poBbIe)
NMporpaMmabl Bcero | Kontpoasnbl | IlpakTuyeckue o0pa3oBaTe/ibHbIE pecypchl
e pabdoThbI padoThI
1 buonorus xak Hayka 2 0.5 bubnunoreka LIOK
https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpraHU3aIUs 1 but6mmoreka [JOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUN COCTAB U CTPOCHHUE KIIETKH 8 1 bubnmnoreka [{OK
https://m.edsoo.ru/7f41c292
4 KuzHenesaTeIbHOCTh KIICTKH 6 bubmnorexa IJOK
https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHWe 1 HHIWBUIYaIbHOE 5 1 bubnmmoreka LIOK
pa3BHTHE OPraHU3MOB https://m.eds00.ru/7f41c292
6 HacieactBeHHOCTh U U3BMEHYHUBOCTD 8 1.5 bubnmoteka LIOK
OpraHM3MOB https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubnmnoreka [JOK
https://m.edso00.ru/7f41c292
OBILEE KOJIMYECTBO YACOB ITO 34 0 4
[TPOTPAMME
11 KJIACC
Ne i/ HanmeHoBaHMe pa3iesoB U TeM KosmmuecTBo yacos JileKTpoHHbIe (1udpoBbIe)
MPOrpaMMbIl Bcero | Kontpoabnbl | [IpakTuueckue o0pa3oBaTejibHbIE PeCypChl
e padoThI padoThI
1 DBOJIOMOHHAA OUOJIOTHS 9 1 bu6nunoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bu6motexa [IOK
3emie https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl U OKpY’KaroIias cpeaa 5 1 bubnuoteka [IOK
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https://m.edsoo.ru/7f41cc74

4 Coo01mecTBa U 9KOJIOTHISCKUE CUCTEMBI 9 bu6mmoteka [JOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpems 2 bubnuoteka [{OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10O 34 2,5

ITPOTPAMME
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