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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MmporpaMMbl MO OHOJOTUU TEOPETHUECKYID OCHOBY MJI ONpPENCNICHUS IMOAXOM0B K (POPMHUPOBAHUIO COJIEPKAaHUS
yuebHoro npeamera «buonorus» coctaBwin: KoHientyainbHble nojoxkeHus @I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COIepIKaHUs,
pe3yabTaToB 00yueHUs U TPpeOOBaHMI K YPOBHIO MMOJATOTOBKH BBITYCKHHKOB, TOJOKEHUS 00 OOMIMX HENAX W MPUHLUNAX, XapaKTePU3YIOIINUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeliHero oluiero oopasosanus B Poccuiickoit denepannu, a Takke MOJOKEHUS O creruduke OUoIoruu,
e 3HaYeHUH B MO3HAHHUH >KUBOW MPHUPOJBI M OOECIIEUEHUH CYIIECTBOBAHMS 4eoBeuecKoro odmectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSAM,
OTIpeieNIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o OuosorMu AaéT MpENCTaBICHHE O LENIX, 00 oOmel crparernu OOydeHHs, BOCHUTAHUS W Pa3BUTHS OOYYarOIIUXCS
cpeacTBaMu ydeOHoro mpeamera «buonorus», onpenenser o00s3aTeNbHOE MPEIMETHOE COJEp:KaHUEe, €ro CTPYKTYpPY, paclpeneieHHe Io
paszzenaM U TeMaM, peKOMEHAYEMYIO MOCJIeIOBATEIbHOCTh U3YyUeHUsl Y41eOHOTr0 MaTepuaia ¢ y4€TOM MEXIPEeIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEHN 00yUarOmMXCs.

B mporpamme mo OHONOrMM TakXKe YYHUTBIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAIPEIMETHBIM M TPEIMETHBIM
pe3ynbTaTtaM oOyuyeHusi B (pOpMHpPOBAHMM OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIHHOU NEATEIBHOCTH/YUEOHBIX NEHCTBUI O0yYarommxcs Mo
OCBOEGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no O6uonorun (10—11 kmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPUHIUI NPEEMCTBEHHOCTM B M3YYEHHUU OHOJIOTUH,
Omaromapst 4eMy B HEH MPOCMATpPHBAETCS HAINPABICHHOCTh HA pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OPHEHTAIMN JIMYHOCTH, SKOJIOTUIECKOTO MBINUICHUS, TIPEICTABICHUH O 3T0POBOM 00pa3e HU3HU U OCpeKHBIM
OTHOILIEHHEM K OKpy»Karolield npupoaHoit cpene. [loatomy Hapsiny ¢ u3yueHreM oOIIEeOHOIOIHYECKIX TEOPUH, a TaKKe 3HAaHUM O CTPOCHUU
KHUBBIX CHCTEM pa3HOI0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HMX IPOLIECCOB B Mporpamme Mo OHOJOIMM YNIEIEHO BHHUMAaHUE
UCTIOJIB30BAaHUIO TIOJYYEHHBIX 3HAHWHW B TIOBCEJHEBHOW JKM3HM JUIS PEHICHWS MPHUKIAAHBIX 3a/1a4, B TOM 4YHCIE: MPOQUIAKTUKA
HACJIC/ICTBEHHBIX 3a00JIeBaHUI YEJOBEKa, MEIMKO-TeHETHYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAaHHS AKOJOTHYECKH IEIeco00pa3Horo
NIOBEJICHUS B OKpYXarollleld NPHPOJHOW cpese, aHaiM3a BIMSIHUA XO3SHCTBEHHOM IEATENbHOCTH 4YEJIOBEKa Ha COCTOSHUE TNPHPOJHBIX U
UCKYCCTBEHHBIX OJKOCHUCTEM. YCHJIEHHE BHHMMAaHUSA K TMPHUKIAJHON HAMpaBICHHOCTH Y4eOHOro mpeamera «buomorus» MNpoOAMKTOBAHO
HEOOXOAMMOCTBIO 00€CTICUeHUS YCIOBUHM ISl PEIICHUS OJHOW M3 aKTyaJdbHBIX 3aJad IIKOJHLHOTO OMOJIOTMYECKOT0 OO0pa3oBaHUs, KOTOpas
npezmnonaraeT GopMUpPOBaHUE y OOYJAIONINXCS CITOCOOHOCTH aqanTHPOBAThCS K M3MEHEHHSIM JHHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO
MUpA.

Buonorus Ha ypoBHe cpeaHero obmero oOpa3oBaHus 3aHMMaeT BakHoe MecTo. OHa oOecrieunBaeT GOPMHPOBAHUE Yy O0YUAIOIIUXCS
NpeJICTaBICHUN O HAYYHOW KapTHHE MHpa, PaclIupsieT U 0000IIaeT 3HaHHUS O KUBOW MPHUPOJE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOMH



OpraHu3alMi M 3BOJIOIMH, CO3AAET YCJIOBUS JUIA: MO3HAHMS 3aKOHOB JKMBOM NMpHUPObI, GOpMHUpPOBaHUS (PYHKIMOHAJIBHONW I'PaMOTHOCTH,
HaBBIKOB 37I0POBOT0 U 6€30MacHOT0 00pa3a KU3HHU, SKOJIOTUIECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIICHHS K KHBOW MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OMOIOTHS MMEET TAKXKe JUIS PEHICHUS BOCHHUTATENBHBIX M Pa3BHBAIOIIMX 33Jad CpelHero oomiero oOpa3oBaHus,
couuanu3anuu odyuaronuxcs. Mzyuenue 6uosnorun obecredynBaeT yciaoBus Ui GOPMUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETMYECKON KYJIBTYpbI, CIOCOOCTBYET MHTErpaluy OMOJOIMYECKHX 3HAHUH C MPEACTABICHUSIMHU U3 IPYTrux
y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3MKHM, XMUMUU M reorpaduu. Ha3BaHHbIe MOJNIOKEHHUS O NpeAHA3HAYCHMH Y4eOHOro MpenMeTa
«buonorus» cocraBuiIM OCHOBY MJISi OIpPENENCHUS TOAXOI0B K OTOOpY M CTPYKTYPUPOBAHHIO €ro COJACpXKAaHMSA, NPEACTABICHHOTO B
IporpaMme o OuoJIOTUH.

OT100p comepxkanust yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH € MO3ULUN KYIbTYpPOCOOOPAa3HOIo MOAX0/a, B
COOTBETCTBHUM C KOTOPBIM OOyYaroImiuecsl JOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAYMMble Ui (HOPMHUpPOBAHHS OOMIEH KyIbTYpHI,
OTIpEeNIeNIAIONINE aJeKBATHOE IIOBEJICHUE 4YEIIOBeKa B OKpPYKAIOUIeW NPUPOAHON cpene, BOCTpEOOBaHHBIE B IOBCEJHEBHOH >KU3HU H
npakTudyeckoi aesresnbHocTH. Ocoboe MecTO B 3TOM cHUCTEME 3HAHUI 3aHMMAOT 3JIEMEHTHI COZEp)KaHUs, KOTOpPbIE CIy)KaT OCHOBOW JUIs
(GopMHpOBaHUS NPEJCTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTMHE MHpa M LEHHOCTHBIX OpPUEHTALUAX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHHU3AIIMU OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHHE COAEp)KaHUS YIeOHOTO MaTepuaia B IPOrpaMMe 1Mo OMOJIOTHH OCYIIECTBICHO C YYETOM NMPUOPUTETHOTO 3HAYCHUS
3HaHUH 00 OTIIMYUTEIBHBIX OCOOCHHOCTSAX >KUBOM MPUPO/IBI, O €€ YPOBHEBOW OPraHMU3aLUU U 3BOIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro npenmera «buonorus» BblIENEHBI CIEAYIOUIME COoepiKaTelbHble TUHUU: «buojorus kak Hayka. MeToJibl HAy4HOTO MO3HAHM,
«Knerka kak Ouonoruueckas cucremay, «OpraHusMm kak Ouojormueckas cucremay, «CuctemMa U MHOrooOpasue OpPraHu4ecKoro MHupay,
«OBOJIONHS KUBOU TPUPOBI», « IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilens u3ydeHuss ydyeOHOro mnpenmera «buosorus» Ha 06a30BOM ypOBHE — OBIaJieHHE OOYYalOIIMMUCS 3HAHUSAMHU O CTPYKTYPHO-
(GYHKLIMOHAIBHON OpraHU3aIM KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpETeHNnEe YMEHUH HCII0JIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX I€HCTBUI
B OTHOIIICHUN OOBEKTOB JKUBOM MPHUPOJIBI M PEIICHUS Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JocTrkeHne ey u3ydeHus yaeOHoro npenmera «buomnorus» Ha 6a30BOM ypoBHE 00€CIeunBaeTCsl peIeHHEM CICAYIONINX 3a/1a4:

OCBOCHME OOYYaIOIIMMHUCS CUCTEMBl 3HAHUN O OMOJIOTMUECKUX TEOpHsX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBHiIax,
CJIy’KaIllUX OCHOBOM i1 (hOpMUPOBAHMS MIPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MUpA, O METOJaX HAay4yHOIr'O MO3HaHUs, CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSIX KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHHW3alliH, BHIAAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCIICIOBAHUIX B
OHOJIOrHH;

dopmupoBaHue y 00ydarOUIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O
NyTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISA0B, HJIEH U OJXO0/I0B K M3YyUEHHUIO KHUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHHU3alluy;

CTaHOBJICHUE Yy 00yYaIONIMXCsl 0OMEeH KylbTyphl, PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATh M OLICHUBATH SIBIICHUS
OKPY’KaIOIIeTo MUPa )KUBOH MPHUPOJIBI HA OCHOBAHUH 3HAHUI W OTIBITA, TIOYYESHHBIX MTPH U3YUEHUH OMOJIOTHH;



dbopMupoBaHUe y 00y4aroIuUXcs YMEHUI WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOM 1eATeIbHOCTH YelIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHNA U arpoOMOTEXHOIOTHH;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM XHBOW MPHUPOJBI, HEOOXOJUMOCTH OEpeHOr0 OTHOIICHHUS K HEM,
COOIOCHUSI STUYECKIX HOPM IIPU MPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE I[EHHOCTU OHMOJOTMYECKHX 3HAHUN MJI TOBBIIICHUS YPOBHS 3KOJIOTMYECKOW KYIbTYpHI, Uid (OpMHpPOBAHUS HAYYHOIO
MHUPOBO33pEHUS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUI U YMEHUM B IOBCEAHEBHON KU3HU /JIS1 OLIEHKH ITOCJIEICTBUI CBOEH JEATENIBHOCTH 110 OTHOILIEHUIO
K OKpYXarolieu cpenie, COOCTBEHHOMY 37I0pOBbI0, 000CHOBAaHHUE U COOIIIOIeHUE Mep POPUIaKTUKY 3a00JIeBaHUM.

B cucteme cpeanero obuiero oopazoBanus «buonorus», n3yuyaemasi Ha 0a30BOM YpOBHE, SIBIISICTCS 0053aTeIbHBIM YUYEOHBIM IIPEIMETOM,
BXOJIALIIMM B COCTaB MpeAMeTHOM o0nactu «EcTecTBEeHHO-HayUHBIE ITPEIMETHI.

Jlist m3ydenust Ouosiornd Ha 6a30BOM YpOBHE CpeaHero odmiero odpasoBanusi orBoguTcs 68 dacoB: B 10 kmacce — 34 gaca (1 vac B
HEJICIIO), B 11 KJ1acce — 34 Jaca (1 qac B HEJISIIO).
COJEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH U APYTUMHU €CTECTBEHHBIMU HayKaMu, (puiaocopueil, STUKOH,
3CTETUKOM U IpaBoM. Posk Ouonoruu B popMUpOBaHNN COBPEMEHHON HayYHOU KapTHHBI Mupa. Cructema OMOJIOrMYeCKUX HayK.

Mertonabl MO3HaHMS JKUBOW HpPUPOAbl (HAOMIOJEHHE, HKCIEPUMEHT, ONHUCAHWEe, W3MEpeHHe, KIacCU(pUKAIMI, MOJEIUPOBaHUE,
CTaTUCTHUECKast 00paboTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABI».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTrueckast padota Ne 1. «Vcronp3oBaHUE pa3TUYHBIX METOJIOB MPU U3YUYEHUU OMOJIOTHYECKUX O0BEKTOB.

Tema 2. JKuBble cucTeMbI 1 UX OPraHU3aIUA.

JKussie crcrembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Ouosoruu. OTINYMeE )KUBBIX CUCTEM OT HEOPTaHWUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpraHU3alMyi OMOCHUCTEM: MOJICKYJISIPHBIHM, KJIETOYHBIN, TKAHEBbII, OpraHM3MEeHHBIH,
HOMYJSIIIMOHHO-BUIOBOM, YKOCCTEMHBIH (OMOreo1eHOTHYECKU), OnOCepHBIil.

JdemoHcTpaumnu:



Tabmus! 1 cxeMbl: «OCHOBHBIE TPU3HAKY KU3HIY, «YPOBHHU OpraHU3aLUU )KUBOU IIPUPOJIBI».

O6opynoBanue: moaens Mosekyibl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHWMHUYECKUH COCTAB KJIETKU. XMUMHUUYECKHUE 3JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPORJIEMEHTHI. BoJia 1 MUHEpANIbHbIE BELIECTBA.

OYHKIMK BOJbI U MUHEPAIbHBIX BelllecTB B KieTke. [logaepkanue ocMoTudeckoro 6ananca.

benku. CoctaB u cTpoeHue O€nIKOB. AMHMHOKHCIOTHI — MOHOMEpHl OenkoB. He3zamMeHMMble W 3aMEHMMbIE AMHHOKHCIOTHI.
AMUHOKHUCJIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM MOJIEKYNbl (II€pBUYHAs, BTOpUYHAs, TPETUYHAs M YETBEPTUYHASI CTPYKTYypa).
XuMuyeckue cBoricTBa 6enkoB. bruonornueckue GyHKIMN OEIKOB.

®epMeHTHl — Ouooruueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM ILEeHTp, cyOcTpartHas cnenupuuHocTb. KodepMmeHTHI.
Buramunbl. Otanuns GepMEHTOB OT HEOPraHMUECKUX KaTalu3aToOpoB.

VYrieBoapl: MoHOcaxapuabl (TIOK03a, pubo3a W JI€30KCMpUO03a), Aucaxapujibl (caxaposa, JaKTo3a) W TOoJIMcaxapuabl (Kpaxmal,
TJIMKOTEH, LeTtoN03a). buonoruueckue GyHKIUN yrIIeBOIOB.

Jlunuaer: Tpurnuuepuabl, Gocdhonunuasl, crepouasl. ['uapodunsHo-rUAPOPOOHBIE CBOIcTBAa. bHonmormueckue (GyHKIUU JTUMTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCJIKOB U JIUIIHUIOB KaK UCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotunsr — MoHomepsl HykiIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenue u
¢byukun PHK. Buast PHK. AT®: crpoenue u GhyHKIHH.

[{utonorus — Hayka o kjeTke. KinetouHas Teopusi — mpumep B3auMOJICHCTBUS Ui U (pakTOB B HAYyYHOM MO3HAHUU. MeTOo/Ibl U3y4eHUs
KJIETKH.

Knerka kak niesnioctHast )xuBas cucrema. O01ue npu3sHaky KJIETOK: 3aMKHYTasi Hapy»kHas memOpana, monekyisl JIHK kak renernueckuit
amrmapar, cucreMa CuHTe3a Oelnka.

Tunbl KJIETOK: SyKapHOTHYecKas U mpokapuotuueckas. OcOOEHHOCTH CTPOEHMsI MPOKAPHOTHUYECKOW KieTku. KierouHas creHka
Oaktepuit. CTpoeHHE 2YKapUOTHIECKOM KIeTKU. OCHOBHBIE OTIUYHS PACTUTEIHLHOMN, )KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, MX (QyHKuuu. [lnazmarnyeckas mMeMOpaHa, €€ CBOMCTBA U
¢ynkuuu. [uronnasma u e€ opranouasl. OgHoMemOpanHble opraHounasl kietku: OIIC, anmapar I'onbmku, nuzocomsl. [lonyaBTOHOMHBIE
OpPraHoOM/Ibl KJIETKM: MHUTOXOHJAPHH, IUIACTUBL. [IponcxokIeHrne MHUTOXOHIpHHA M IiacTuA. Buasl mnactua. HememOpaHHBIE OpraHOMIbI
KJIETKU: pUOOCOMBI, KJIIETOYHBIM LEHTP, HEHTPUOJIU, PECHUYKH, KTYTUKU. DYHKIIMHM OpraHOWI0B KJIeTKH. BriroueHus.

Anpo — perynsTopHbli HeHTp KiIeTku. CTpoeHue sipa: siaepHas 000J04Ka, KapuoriazMa, XpOMaThH, SAPBIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.



Juarpammsl: «PacripeneneHue XMMUYECKMX JJIEMEHTOB B HEXHUBOW Ipupone», «PacmpenerneHne XMMHUYECKUX HJIEMEHTOB B KUBOU
IPUPOLIEN.

Tabmuublr u cxemsl: «llepuonnyeckas Tabnuna XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE MOJIEKYNbl BOIbD», «buocuHTe3 Oenkay,
«Ctpoenne Moisiekynbl Oenka», «Ctpoenue depmenta», «HykimennoBble kuciotel. JIHK», «Ctpoenue wmomekynsl AT®», «CtpoeHue
JYKapUOTHYECKON KIETKN», «CTpPOCHHE KMBOTHOM KIETKW», «CTpPOCHHME PACTUTEIbHOW KIETKH», «CTpOeHUE NMPOKAPHUOTHYECKON KIIETKN»,
«CTpoeHue siipa KIETKI», «YTIAeBOAb», «JIMmuab».

Ob6opynoBaHue: CBETOBOH MUKPOCKOIN, 00OpYAOBaHHE sl MPOBEACHUS HAOIIOACHUH, U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl
PACTUTENBHBIX, KUBOTHBIX U OaKTE€PHUATbHbBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 1. «M3yueHune kaTaTuTHYECKONW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUJIa3bl UM KaTaslas3bl)».

Jlaboparopuass pabora Ne 2. «l3ydyeHue CTpOEHUS KJICTOK PACTCHHM, XUBOTHBIX W OaKTEpHWid IOJ MHUKPOCKOIIOM HAa TOTOBBIX
MUKpOIIpenaparax U UxX OIUCaHHUeE».

Tema 4. ’KuzueaessTeJLHOCTDL KJICTKH.

OOMeH BemecTB, WM METaboIM3M. ACCUMUIISIINA (TUIACTHYECKUI OOMEH) M TUCCUMMIIALUS (SHEPTETHUECKUI OOMEH) — 1B CTOPOHBI
€AMHOro Iporecca MeradoausMa. Posib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPIUH B IOHUMAaHUKM METa00IM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U retepoTpodHbli. Posib pepmMeHTOB B 00MEHE BEIIECTB U NPEBPAILIEHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (asbl porocunTesa. Peakuuu porocunresa. DdpdexruBHocTs hoTocuHTE3a. 3HaYeHHE (HPOTOCHHTE3A
JUISt )KU3HU Ha 3emiie. BrnusHue yciaoBuii cpenibl Ha GOTOCHHTE3 U CLIOCOOBI MOBBIMIEHUS €r0 NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIolIe OakTeprn. 3HaueHue XeMOCHUHTE3a JIJIsl )KU3HH Ha 3eMJle.

OHepreTuyeckuii 0OMeH B KieTke. PacienieHre BeecTs, BblJeIeHHe U aKKyMYJIMPOBAHNE SHEPTUH B KJIETKE. DTallbl SHEPreTUYECKOTro
oOmena. I'mukonu3. bpoxkenue u ero Buasl. KucimopogHoe okucieHHe, MM KJIeTOYHOE abixaHue. OkucnurtensHoe (ochopuiarpoBaHue.
D hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiiuu matpuunoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus renetnueckoit uHpopManuu B kieTke. [ eHeTHUecKuit
KOJ U ero cmoicTBa. TpaHckpumuusi — Marpuunblii cuHte3 PHK. Tpancmsiums — OuocunTtes Oenka. Drtambl TpaHcusuuu. KoaupoBanue
aMHHOKUCIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnertounsie ¢opmbl xu3Hu — Bupychl. Mctopusi otkpeitus BupycoB (/. . MBanoBckuit). OcoOeHHOCTH CTPOEHHS U KM3HEHHOIO
nukia BupycoB. bakrepruodaru. bonesnu pacreHull, )KMBOTHBIX M YEJIOBEKAa, BbI3bIBaeMble BUpycaMu. Bupyc mMmyHoaepHIMTa YelloBeKa
(BY) — Bo36yaurens CITMIa. OOpaTHas TpaHCKPHUIILUS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbnos, /1. U. UBanosckuit, K. A. Tumupsizes.



Tabmumpl 1 cxeMbl: «Tunel muTaHusy», «Metabou3m», «MHUTOXOHIPU», «IHEPreTUUECKU 00MeH», «XitoporiacT», «DOTOCHHTE3Y,
«Crpoenue JIHK», «Ctpoenue u ¢yHKuMOHHpOBaHHE TeHay, «CuHTe3 Oenka», «['eHermueckuil kom», «Bupyce», «bakrepuodarny,
«Ctpoenue u xu3HeHHbIN UK Bupyca CIIN/la, 6aktepuodaray, «Pemmukarms JJHK».

O6opynoBanue: moxenu-anmukanuu «Yasoenue JIHK wu Tpanckpunius», «buocunte3 Oenkay, «CTpoeHHE KIETKH», MOJCIHb
ctpykrypsl JJHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnetounslii IWUKI, UM KU3HEHHBIN UK KIeTkH. MaTepdasa u mutos. [Iponeccrl, mporekatomue B uaTepdase. Perukanus — peakius
matpuuHoro cuHTe3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HA0Op — KapHOTHUIL. [IUTIOWIHBIN M TalIOUIHBIA XPOMOCOMHBIC HAOOPBI.
XpomaTtuasl. [{lutonornyeckue 0CHOBbI Pa3MHOXKEHUS U MHAMBUIYAIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoiiecchl, mponucxoasiinue Ha pa3HbIX CTAIUAX MUTO3a. BUOIOrHYeCcKrii CMBICT MUTO3a.

[Iporpammupyemasi rudesnpb KJIETKH — arlonTo3.

@opMBI pa3MHOKEHHUSI OPraHU3MOB: OECIojioe W MojoBoe. Buapl Gecnosioro pasMHOXKEHHS: AENEHHE HaJBOE, MOYKOBAHUE OJIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BETETAaTHMBHOE pa3MHOKeHUE. VICKycCTBEHHOE KJIOHMPOBAHHME OPraHU3MOB, €r0 3HA4YCHHE IS
CEJIEKLIUH.

[TomoBO€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meiio3. Cragum wmeiio3za. Ilpoueccel, mpoucxopsmue Ha craauax weiosza. IloBenenue xpomocom B Menose. Kpoccunrosep.
buonornueckuii cMbICII ¥ 3HaYEHHUE MEN03A.

['ameTorenes — mporecc 00pa3oBaHUs TOJIOBBIX KJIETOK Yy >XKMBOTHBIX. [l0JOBBIE Kelle3bl: CEMEHHHKHM M sSUYHUKH. OOpa3zoBaHue U
pa3BUTHE TIOJIOBBIX KJIETOK — TrameT (CIepMaTo30u, SIMIEKIETKa) — crepmaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SHIEKIETOK M
cnepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOPHOTeHe3). DTarbl SMOPHOHATHHOT'O Pa3BUTHSI Y TTO3BOHOYHBIX
JKUBOTHBIX: JIpoOJieHue, racTpyisinus, opraHorere3. IloctamOpuoHanbHOE pa3BuUTHE. THUIMBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE,
HeMnpsiMoe (JINYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CTOCOOHBIE BRI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHM, CTaIUN Pa3BUTHSL.

JleMoHCTpanum:

Tabmumpl u cxeMbl: «DOpMBI pa3MHOXKEHHS OPraHU3MOBY», «J[BOWHOE OIJIOJIOTBOPEHHE Yy IBETKOBBIX pacTeHUit», «BereratuBHOE
pa3MHOXKEHHE pacTeHui», «Jlemenue kietku Oaktepuit», «CTpOCHHE IMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIeTOUHBINA UKD,
«Pemnukauus [ITHK», «Murto3», «Meio3», «lIpsmoe u Henpsimoe pa3BuTHe», «l'ameToreHes y MIIEKONUTAIOLIUX U YelloBeKa», «OCHOBHbIE
CTaJU OHTOT'€HE3a».

O0GopynoBaHue: MEKPOCKOT, MUKpoTpenapatsl «CriepMaTo3011bl MIEKOIUTAIOIIETO», «SIiIekeTka MieKkonuTatomero», «Kapnokunes
B KJIETKaX KOpeEIIKa JyKay, MarHUTHAsE MOJIeb-anTuinKanus «Jlenenue kinetkuy», moaens JJHK, mogens meTada3zHo XpOMOCOMBI.



JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas padota Ne 3. «HaOnronenue MuTo3a B KJIeTKaX KOHUMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTax.

JlabopaTtopnast pabota Ne 4. «3ydyeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenver u 3agaun reHetuku. Vcropusi pa3BuTHS TeHeTUKU. Ponb murtonornu u >MOpPUONIOTMH B CTAaHOBIECHUHM TeHETHKU. Bkian
POCCHUICKHX W 3apyOSKHBIX YUEHBIX B PAa3BUTHUE T'CHETUKH. METOJbI T€HETHUKU (THOPUIOIOTHYECKHMA, MUTOTCHETUYCCKUI, MOJIEKYISPHO-
reHeTuyeckuii). OCHOBHbIE TEHETUYECKUE MIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3YyEMasl B CXeMaX CKpEIIMBaHU.

3aKOHOMEPHOCTH HACJIeJOBaHMs MPU3HAKOB, ycTaHOBiIEeHHblE I'. MenneneM. MoHOrubpuaHoe cKpeuiuBaHue. 3aKOH eIuHO0-00pa3us
rudpuaoB nepsoro nokosienus. IlpaBuno nomuHupoBaHus. 3aKOH paciieryieHUs Mpu3HakoB. ['umnore3a unctoTsl raMmer. [lomHoe M HemonHoe
JIOMUHUPOBAaHUE.

JurubpupHoe CKpelmMBaHWe. 3aKOH HE3aBUCHMOTO HACJIEJOBAaHUS TPHU3HAKOB. LluToreHeTHyeckue OCHOBBI JAUTHOPHIHOTO
CKpeIlMBaHUs. AHATU3UpYIOIIee CKpenrBanue. Vcrnonp30Banre aHAIM3UPYIOIIETO CKPEIIMBAHUS 171 ONIPEIeTICHHS T€HOTUIIA OCOOH.

CuernneHHoe HacieqoBaHue npuszHakoB. Pabora T. MopraHa mo cremnjieHHOMY HaclleZJOBaHHIO TeHOB. HapylieHue ciemnyieHusi TeHOB B
pe3yabpTaTe KpOCCUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetnka noja. XpoMOCOMHOE OINpEEICHUE M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIE U IreTepOraMeTHbIE OPTraHU3MBI.
HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJOM.

N3meHunBOCTh. BuIpl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHasA. Posb cpeapl B HEHACHIEICTBEHHOW HM3MEHYMBOCTH.
XapakTepucTuka MOJW(UKAIMOHHOM HW3MEHYMBOCTU. BapuanMoHHBIA psiA W BapualuMoHHas KpuBas. Hopma peaknuum mnpu3Haka.
KonnyecTBeHHbIE U KaueCTBEHHbBIE MPU3HAKU M UX HOpMa peakiuy. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, wiM TEeHOTUIIMYECKas, M3MEHYMBOCTh. KoMOMHaTHMBHas M3MEHYMBOCTh. Mei03 M NOJOBOI Mpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTU. MyTanmoHHass usmMeH4nBOCTh. Kiaccuduxanus myrtanuii: reHHblE, XpOMOCOMHBIE, TeHOMHbIE. YacTtoTa u
IPUYMHBI MyTaluid. MyTareHHble pakTopbl. 3aKOH TOMOJIOTMYECKUX PsJIOB B HacaeAcTBeHHON n3meHunBocty H. . BaBunosga.

BHesnepHas HacIeACTBEHHOCTb U U3MEHUYHUBOCTbD.

I'enetuka 4yenoBeka. Kapuotun wuyenmoBeka. OCHOBHBIE METOJbl TEHETHKM 4YEJIOBEKa: TI'EHEaJOTMYecKui, OJIU3HEIOBBIH,
UTOTEHETUYECKUN, OMOXUMHUYECKU, MOJIEKYyIsIpHO-TeHeTnYeckuil. CoBpeMEHHOE olpesiefieHue TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMpOBaHUEe, B ToM uucie ¢ mnomoupio [1[[P-ananuza. HacneacrBennble 3a0osieBaHusl dYelloBeKa: TI'eHHbIE OO0J€3HH, OOJNE3HH C
HACJIC/ICTBEHHOM MpPEeIpacloiloKeHHOCTbIO, XpOMOCOMHBIE Oose3Hu. ComaThyeckhe M reHepaTHBHbE MyTanud. CTBOJIOBBIE KIIETKH.
[IpuHuunsl 370poBOTO  00pa3za JKM3HM, AMArHOCTHKH, NPOQWIAKTUKM W JIEYEHHS TeHEeTHYecKux Oomne3Heil. Menuko-reHeTuueckoe
KOHCYJIbTUPOBaHUE. 3HAUCHNE MEIUIIMHCKON T€HETUKH B MIPEIOTBPALLEHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:



[Toptpetsr: I'. Menpnens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. Y. BaBuos.

Tabmuubl u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 IIUTOTEHETUYECKAs OCHOBAY, «3aKOH PaCIIEIUICHUS M er0 IUTOTeHETHYeCKast
OCHOBay», «3aKOH YHCTOTBHI rameTy, «JluruOpugHoe ckpemuBaHuey», «l{urorornueckne OCHOBBI TUTHUOPUIHOTO CKpEIIUBaHUM», «Meho3y,
«B3aumonencTBUE aNIENbHBIX T'€HOB», «l'€HeTHMYeCKHEe KapThl PACTEHMM, KMBOTHBIX M 4eJOBeKa», «['eHeTnka moisa», «3aKOHOMEPHOCTH
HACJIEIOBAHMsI, CIEIUIEHHOro ¢ Tmonom», «KapuoTumbl 4YenoBeka U IKUBOTHBIX», «Buasl wu3MeHunBocTu», «MonudukanronHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «I'eHeTHKa Tpymil KpoBu», «MyTallMOHHAS U3MEHIHBOCTHY.

O6opynoBanue:  moaenu-anmuukanuu — «MoHoruOpunHoe — ckpemuBaHue», «HemonHoe — goMuHMpoBaHue»,  «JlurubGpugHoe
ckpemuBanuey, «llepekpéct xpoMocom», MUKPOCKON M MUKponpenapaT «Jpo3oduiia» (HopMa, MmyTanuu GopMbl KPbUIbEB U OKPACKH Teja),
repOapuii «I"0pox OCEBHOM».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO M JUTHOPUIHOTO CKPEUIMBAHUS y JPO30(HIBI Ha TOTOBBIX
MUKpOIpenaparax.

JlaboparopHas pabora Ne 6. «/3yuenue Moau(UKAIMOHHON H3MEHYMBOCTH, MOCTPOEHHE BapHAIIMOHHOTO psia U BapHAIIMOHHOM
KPUBOW».

JlaGoparopHas padota Ne 7. «AHanmu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIpenapaTax.

[TpakTuueckas paborta Ne 2. «CocTaBieHue 1 aHaIU3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa W TPOIECC. 3apoXKIeHUEe celeKuuu u aomectukanus. Yuenue H. VM. BaBunmoBa o 1eHTpax MPOMCXOXKIACHHUS U
MHOT000pa3us KyIbTYypHBIX pacTeHUM. L[eHTphl MPOUCX 0K IeHUs TOMAITHUX KUBOTHBIX. COpT, TOpO/a, IITAMM.

CoBpeMeHHbIE METOMBI CeleKIUU. MacCOBbIi U MHAWBHUIYAIbHBIM OTOOPHI B CENEKIIMH PACTEHUH U >KUBOTHBIX. OIlEHKa dKCTephepa.
brnuskoponcTtBeHHoe ckpemuBaHue — WHOpuauHTr. Ywucras nuHusa. CKpellMBaHWE YUCTBIX JUHUHM. ['erepos3uc, winum ruOpuaHas cuia.
HeponctBennoe ckpemmuBanue — ayrOpuavur. OtnanéHHas ruOpuamszanus v e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJIy4YeHHE
MOJIMTUIOUOB. JJOCTHIKEHHS CEJIEKIIMU PACTEHHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib Mpou3BOICTBA. [ 'eHHas HHXeHepus. Jtanbl co3aanus pekoMOuHanTHoi JIHK u TpaHCreHHBIX OpraHU3MOB.
Knerounas wumnxeHepus. Kiierounele KyiabTypbl. MHKpOKJIOHAIBHOE pPa3MHOXEHHE pacTeHuid. KiioHMpoBaHHE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYecKHe U aThueckre npobdsemsl. MO — reHeTndeck MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpamuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmumel U cxembl: kapta «lleHTpBl MPOUCXOXKACHHUS M MHOT000pasus KyJIbTYPHBIX pacTeHuil», «[lopoasl TOMAIIHUX >KUBOTHBIX,
«Coprta KyImbTypHBIX pacteHuity, «OTtmanéHnas rulOpuauzanms», «Pabotel akamemuka M. @. HBanoBay, «llomummongus», «OO0BEKTHI
OHOoTeXHONIOTHNY», «KIleTouHbIe KyIbTYPhI U KIOHUPOBaHUEY», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.



O6opynoBanue: MyJsKH ITUIOJOB U KOPHEIIONOB JUKUX (OPM M KYJIbTYPHBIX COPTOB pacTeHuil, repOapuii «CenbCKoX031iCTBEHHBIE
pacTeHUsI.

JlabopaTopHble 1 IpaKkTHYeCKHEe PAdOThI:

Okckypeusi «OCHOBHBIE METOJIbI U TOCTHXKEHHS CEJIEKIIMM PACTEHUHN U >KUBOTHBIX (Ha CENIEKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (depmy,
COPTOUCIIBITATENILHBINA YUaCTOK, B TEIUIMUHOE XO3SHCTBO, 1a00paTOPUIO arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BMOJIOTYM HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

CornacHo ®I'OC COO, ycraHaBiuBalOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOEHHSA OOy4YalOIMMHUCA IPOrpaMM CpPEIHEro OOILero
00pa30BaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IHMUYHOCTHBIX pe3ylbTaTOB OCBOECHHS IpeameTa «buosIorus» BBIIEIEHBI CIEAYIOIIME COCTABISIOIINE: OCO3HAHUE
00yJarouMMuUCS POCCUMCKON TpakIaHCKOM HMICHTMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITETLHOCTH M CaMOOIPENEIEHUIO,
HaJM4Yhe MOTHBAIIMM K OOy4YeHWIO OWOJIOTHH, IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHN JMYHOCTH Ha OCHOBE KIIFOYEBBIX
[EHHOCTEH M MCTOPUUYECKUX TPAAMIMKA Pa3BUTHsI OMOJOTHYECKOrO 3HAHHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH JESITeTbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAMU, MPHUCYIIUMU CHCTeMe OMOJIOTMYECKOTO 00pa30BaHUsl, HATHMUKE YKOJIOTHUECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH I[N U CTPOUTH )KHU3HEHHBIE TUTAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHHUS TpenMera «buosorus» HOCTUTAIOTCS B €IMHCTBE y4eOHON W BOCIMTATEILHOW NEATETLHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUNCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU, IIPUHATHIMU
B OO0IIeCTBE MpaBHJIAMU M HOPMaMH TOBEJIEHUS U CIHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHHWs, CAMOBOCIUTAHHS U CAMOPAa3BUTHS, Pa3BUTHS
BHYTPEHHEN MO3UIIMU JIUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY W MPaBOMOPSAAKY, YEJIOBEKY TPyAa U CTaplIeMy MOKOJIEHHUIO, B3AUMHOIO
YBa)X€HUsI, OEPEKHOTO OTHOIIEHHUS K KYIHTYPHOMY HACJIEIUIO U TPAJAMIINSIM MHOTOHAIIMOHATBLHOTO Hapoaa Poccuiickoii deneparuu, mpupoae
U OKpY>Karollen cpere.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpenMera «bHoNoTHs» JOKHBI OTpa)¥aTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSI
PYKOBOJACTBOBAThCSA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMEH JWYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIMH, MO3WUTHBHBIX BHYTPEHHHUX



yOexAeHH, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSM POCCUHCKOr0 OOIIeCTBa, pacliipeHHe >KU3HEHHOTO OIbITa U OIBITA JeSTeIbHOCTH
B [IPOIIECCE peaTn3alli OCHOBHBIX HANPABICHUNA BOCIIUTATEIbHOM I€ITEIbHOCTH, B TOM YHCIIE B YaCTH:
1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIUK 00YUYaIOLIErocsi Kak akTHBHOTO U OTBETCTBEHHOT'O UJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOU ACSTEIBHOCTU MPU CO3AAHUHU YU€OHBIX IMIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABaTEIbHBIX 3aja4,
BBITIOJTHCHUH OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAETATH COOCTBEHHYIO MO3UIUIO MO OTHOLICHHIO K SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YYMUTHIBATh B CBOMX JCHCTBHIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aWMOJEWUCTBHS JIIOJIEH C pa3HbIMU YOEXKIECHUSMHU,
KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOILIECCE COBMECTHOI'O BBHINIOJIHEHMSI Y4YCOHBIX, MMO3HABATEIBHBIX M HCCIEAOBATEIIBCKUX 3aiad,
YBXXUTEIHLHOTO OTHOILIEHHS K MHEHHIO ONIITOHEHTOB MpU 00CYKIEHUH CTIOPHBIX BOIIPOCOB OMOIOTHUECKOTO COJCPIKAHUS;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TpakIaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH
nepen PonnHoii, ropaocTu 3a cBoii Kpai, cBoto PoanHy, CBOM S3bIK U KYJIBTYPY, IPOILLIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAMIO U MaMSATHUKAM MPUPOIbI, IOCTHKEHUsM Poccun B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTH OIIEHUBATH BKJIa/l POCCUICKUX YUEHBIX B CTAHOBJICHHE M PAa3BUTHE OMOJIOTUM, TOHUMAHUS 3HAYCHHUSI OMOJIOTUM B TIO3HAHUHU
3aKOHOB MIPUPOJIbI, B )KU3HU YETIOBEKA M COBPEMEHHOTO O0IIIECTBa;

uzeitHast yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh 32 €T0 CYIb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIGHHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYSICh HA MOpPaTbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJUTEISAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO MPUHATHS LEHHOCTEH CEeMEHHOM KU3HU B
COOTBETCTBUU C TPAIULUIMHU Hapo0B Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS :



ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs 3CTETUKY OBITa, HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIOPTA, TPYy/Aa, OOIIECTBEHHBIX
OTHOIIICHU;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICUCTBHS )KUBOM MPUPOJBI U €€ LIECHHOCTH;

TOTOBHOCTbH K CAMOBBIPAYKEHHIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISATh KAYECTBA TBOPUECKON JTUYHOCTH;

5) puznveckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPHI 310POBbSA K IMOIMOHAIBLHOT0 0J1ArONOJIyYHS:

MOHMMAaHUE W pealiu3allvs 3J0pOBOro M Oe30MacHOT0 00pasa Ku3HM (30pOBOE MUTAHUE, COOIOICHIE TUTUEHUYECKUX MPABUI M HOPM,
cOANMaHCUPOBAHHBIA PEXKUM 3aHATHH W OTHbIXa, peryispHas (u3uveckas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHUMaHWE [IEHHOCTU TPaBWJI UHAWBUIYATLHOTO U KOJUICKTUBHOTO 0€30MacHOTO MOBEACHHUS B CUTYAIUAX, YIPOXKAIOIIUX 3I0POBBIO U
JKU3HHU JTIOACH;

OCO3HAHUE MOCJICICTBUM U HETIPUATHUS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aIKOTroJisl, HAPKOTHUKOB, KYpeHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTUYECKONW U COLMAIbHON HAIPaBICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD, IJITAHUPOBATH U
CaMOCTOSITEJILHO BBHITIOJIHATH TAKYIO JACSITEIBHOCTD;

MHTEpEC K pa3iuyHbIM cepam mpodeCcCHOHATBHOM NESTEIbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu u
peaNM30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHUIO HA MIPOTSHXKEHUH BCEH JKU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 1EIecO00pa3HOe OTHOIICHHE K MPUPO/Ie KaK HCTOYHUKY )KH3HU Ha 3emiie, OCHOBE €€ CYIIIeCTBOBAHMUS,

MOBBIIIIEHHE YPOBHS HKOJOTMUYECKON KYNbTYyphl: NPUOOpPETEHHE OMNbITa IUJIAHUPOBAHUS TOCTYIKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM JIJISl OKPYXKAIOIIEH CPEIbL;

OCO3HaAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPH H3YUYEHWH OUONOTUM 3HAHHUS M YMEHHUS MPHU PEIIeHUH MPoOJIeM, CBSI3aHHBIX C
paloHaIbHBIM TMPUPOJOINOIB30BaHUEM (COOMIO/IEHUE TpaBWJI TOBEIEHHUS B MPHUPOJE, HAMPABICHHBIX HA COXpPAaHEHHE DPAaBHOBECUS B
9KOCUCTEMAaX, OXPaHy BUJIOB, DKOCHUCTEM, OnOChEpHI);

AKTHBHOE HEMPHATHE JCUCTBUHN, NMPUHOCAIIUX BPEA OKpYXKAIOMEed MPUPOTHON Ccpelne, YMEHHE MPOTHO3MPOBATH HEOIArONMpHUsSTHHIC
SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX AEHUCTBUI U IPEeIOTBpaIlaTh UX;

HaJU4KMe Pa3BUTOrO 3KOJOTMUYECKOTO MBIIUICHHS, SKOJIOTMUECKOW KYIBbTYphI, ONbITa JNEATEIbHOCTH SKOJIOTMYECKON HaIpaBIEHHOCTH,
YMEHUSI PYKOBOJCTBOBATHCA MMHU B MO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COLIMAJILHON MPAKTUKE, TOTOBHOCTH K YJaCTHIO B MPAKTUUYECKON
JeSTeTLHOCTH DKOJIOTHYECKOW HAMPABICHHOCTH;



8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKHM W OOIIECTBEHHOW TMPaKTHUKH,
OCHOBaHHOTO Ha JTUAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW U YUTATEIIBCKOM KYJbTYPhI KaK CPEICTBA B3AMMOJICHCTBHS MEXIY JTIFOJIbMU U TTO3HAHMS MHPA;

MOHUMaHue crienuPuKr OMOJIOTHH KaK HayKH, OCO3HaHUS €€ posid B (POPMUPOBAHUHU PAITMOHAIILHOTO HAYYHOT'O MBIIUICHHS, CO3TaHUHN
[EJIOCTHOTO TMPEACTaBICHUS 00 OKPYXKAloIIeM MHpPE KaK O EIUHCTBE NPUPOJIbI, YEIOBEKA M OOINECTBA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPOOIIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJII COBPEMEHHOW IMBUIIM3AIIAN: 00ECIICYCHHUSI HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3TaHUE
MEePCIEKTUBHBIX OMOTEXHOJIOTHA, CITOCOOHBIX PEIIaTh PECYPCHBIE MPOOJIEMbl Pa3BUTHS YEJIOBEYECTBA, MOMCKA IMyTEH BhIXOJa U3 TI100aTbHBIX
AKOJIOTHYECKUX TIpo0seM U oOecreueHus Mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATHHOMY HCIIOJIB30BAHUIO TPUPOAHBIX PECYPCOB U
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJNYUYEHUU OHOJOTUYECKMX 3HAHMM B LEJISIX TMOBBIIEHUS OOIIeld KyIbTypbl, €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHATBHONH I'PAMOTHOCTH 00Y4arOIIUXCsl, POPMUPYEMON IPHU U3YUEHUHU OHOJIOTUY;

IIOHUMAHUEC CYHIHOCTI/I METOAOB IIO3HAHUA, I/ICHOJII)?,yeMBIX B €CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I HUCITIOJIB30BAaTh Honyt{aeMme 3HAHUS
IJIA aHAJIn3a U O6’I)$ICHCHI/I$I ﬂBJ’IeHI/Iﬁ OKPY)I(aIOHICFO ana u HpOI/ICXOILFIIHI/IX B HEM I/I3M€HGHI/II71, YMeHI/Ie JcJ1aTb O6OCHOBaHHLIC 3aKJIFOYCHHA HA
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbI0 MOMy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCThH CAaMOCTOSITETIFHO HUCIIOJIb30BAaTh OMOJIOTHYECKIE 3HAHUS [IJIsl PEIICHUS TPOOJIeM B PealbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUC ULIECHHOCTHU HaquOﬁ JACATCIIbHOCTH, TI'OTOBHOCTH OCYHIGCTBJ'IS[TB HpOGKTHYIO 158 I/ICCHG,I[OBaTeJII)CKy}O HCSITCIIBHOCTH
I/IHI[I/IBI/I}IyaJ'II)HO U B rpynne;

TOTOBHOCTh M CIOCOOHOCTh K HEMpPEephIBHOMY OOpa3oBaHUIO U CaMOOOpa30BaHHIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUN IO
OHMOJIOTUH B COOTBETCTBUHU C )KM3HEHHBIMU TTOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS y4eOHOro npeamera «buoaorus» BKIIOYAIOT: 3HAUMMBbIE JUIsl GOPMHUPOBAHUS MUPOBO33PEHUS
00y4aromuxcst MEKIUCUUIUIMHAPHBIE (MEXIpeIMEeTHbIE) OOIeHayYHbIe MOHATHUS, OTPaKaIOIIMe LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U
cneun(uKy METO/I0B MO3HAHHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEpPrus, sSBJICHHE, MpPOIlecc, CUcTeMa, HayuHbIH (akT,
MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEJOBaHHE, HAOII0EHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpPCAIbHbIE
yueOHbIe AeicTBUs (IT03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYISATUBHBIE), oOecnieunBaromue GopMupoBanre GyHKINOHAIBHON rpaMOTHOCTH
U COLUMAJIbHOW KOMIETEHUUH OOy4aromuxcs, CHOCOOHOCTh OOYyYaloIIMXCsl  HMCIOJIb30BaTh  OCBOEGHHBIE  MEXKIUCIHUILTUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHSI U YHUBEPCAIbHbIE yueOHbIe IeMCTBUS B MO3HABATEILHON U COIIMATIBHOM MPaKTHKE.



MetanpeameTHbIE pe3ynbTaTbl OCBOCHHS POTPaMMbl CPETHET0 00I11er0 00pa3oBaHusl JOIKHBI OTPAKATh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOSHUU 3HAHUI MPUEMBI JTOTMYECKOr0 MBIIUICHUS (aHAINW3a, CHHTE3a, CpaBHEHUs, Kilaccudukanuu, 006001meHus),
PacKpBIBaTh CMBICI OMOIOTHYECKHUX TIOHATUH (BBIICIATH UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHSIMU );

ONpEAENATh LENu JeATEIIbHOCTH, 3ajaBasl IapaMeTpbl M KPUTEPUM HUX JAOCTH)KEHHS, COOTHOCUTbH pE3YJIbTaThl JAEATEIbHOCTU C
MIOCTaBJICHHBIMU LIEJISIMHU;

MCIIOJIb30BaTh OMOJIOTHYECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTh JIOTMYECKHE PACCYKIACHUS (MHAYKTUBHBIE, NEAyKTHBHBIC, 110 AHAJIOTMU), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUMS B
paccMaTpUBaeMBIX SIBICHUX, (JOPMYIMPOBATH BHIBOJIBI U 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJENbHBIE CPEICTBA JUIsl MPEJCTaBICHUS CYLIECTBEHHBIX CBA3€H M OTHOLICHHI B H3y4aeMbIX OHMOJIOTHYECKHX
00BEKTax, a TAaKXKe MPOTUBOPEUUI Pa3HOTO POJIA, BHISIBICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX ;

pa3pabarbIBaTh IJIaH pEeUICHUs MPOOIEMBbI C YIETOM aHaAIM3a UMEIOLUXCS MaTEPUATIbHBIX M HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€SITEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LENISIM, OLICHUBATh PUCKHU MIOCIEACTBUN JEATEILHOCTH;

KOOPJMHHUPOBATH U BBITIOIHATH pa0OTY B YCIOBUSX PEATbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJIETh HaBBIKAMU Y4e€OHO-MCCIIEIOBATEIbCKOW M MPOEKTHOW NEATENbHOCTH, HaBbIKAMM pa3pelieHus] MpoOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUYHbIX METOJ0B MO3HAHUS;

MCIIONIb30BATh Pa3IMYHbIC BUJIBI AEATEIHLHOCTH MO MOJYYSHHIO HOBOTO 3HAHMS, €T0 HHTEPIPETAlNH, TPeoOpa30BaHUIO U IPUMEHEHUIO B
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE TIPU CO3JaHUH YU€OHBIX U COLMAIbHBIX TPOEKTOB;

dbopMHUpPOBATH HAYYHBIN THIT MBITIUICHUS], BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH TOHITHSIMHU U METOJIaMH,

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM EATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIM3UPOBaTh 3a7ady, BBIIBUTATh TMIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHThI IS
JT0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;

AQHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHUS 3a/ladl pe3yJbTaThl, KPUTUYECKU OLEHUBATh WX JOCTOBEPHOCTh, IMPOrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH I€JIEHAIIPABIICHHBIN MOUCK IIEpEeHOCca CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETb NIEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEITEIbHOCTH;



YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJEH, Ipe/ularaTb OpPUTHMHAIbHBIE IIOAXOJbl M PpEUIeHMs, CTaBUTh MpoOJeMbl U 3aJadyd, JOIYCKAIoINe
aJIbTEpHATUBHBIE PELLICHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATbCSI B PA3JIMYHBIX MCTOYHMKAX HHGpopMalMU (TEKCTe Y4eOHOro I0coOMs, Hay4yHO-NOMYJIIPHOM JMTeparype,
OMOJIOTUYECKHX CIIOBApSAX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHATM3UPOBaTh HH(POPMAIIMIO Pa3IMYHBIX BUIOB U
dopm npencTaBieHus, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTE;

(GopMynHpOBaTh 3aNpPOChl U MPUMEHATh pa3IMYHbIC METO/bI IIPU MOKMCKE M 0TOOpe Omosornueckoil mHpopmanuu, HeoOXOAUMOMN A
BBINOJIHEHHS yUEOHBIX 3a7ay;

IpUOOpEeTaTh OMNbIT HUCIOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMM, COBEpPILICHCTBOBATH KYJIbTYPY AaKTUBHOTO
MCIIOJIb30BaHUs PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaNbHYIO (OpMYy HpeACTaBiIeHHUS OHONOrHYecKod HH(OpMaruu (CXeMbl, TpapuKH, AUATPAMMBI,
TaOJIULIBI, PUCYHKU U JPYTOE);

UCTIOJIF30BaTh HAYYHBIH S3bIK B KAYECTBE CPECTBA MPH padboTe ¢ OMOIOruIecKoi nHpopMalue: MpUMEHATh XUMUYeCKHe, (PU3NIECKHe
¥ MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (hOpMYIIbI, aO0peBuaTypy, HOMEHKIATYPY, UCIIOIB30BATh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMUECKUE
CpeACTBa HAIJISTHOCTH;

BJIaJI€Th HaBbIKAMU PACMO3HABAHUS U 3aILUThl MH(OpMaIK, HHPOPMALIMOHHOM 6€3011acCHOCTH JIMYHOCTH.

OgiaieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obuenmue:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCEX cdepax >KU3HHU, aKTUBHO Y4acTBOBATh B JMAJIOre MM JUCKYCCHM IO CYILECTBY 00CYyKAaeMoi
TeMbl (YyMEHHUE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCHTEIbHO BBIMIOJIHEHHUS IpeJlaraéMoi 3ajaud, y4YUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTrUX YYaCTHUKOB JAHANIOra WIN JUCKYCCUN);

pacno3HaBaThb HEBEpPOAJNbHBIE CpPEACTBA OOIIECHHSA, MOHMMAaTh 3HAUYEHHWE COLUAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS
KOH(JIMKTHBIX CUTYAIMH, yMETh CMAr4aTh KOHMIUKTHI M BECTH I1€PETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOAEUCTBUS, NMOHMMATh HAMEPEHUs APYIMX JIOJEH, MPOSBIATh YBaKUTEIBHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opMme GOopMyITUpOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJ/ICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

NOHUMaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAaHJIHOW W HWHAMBUAYAJIbHOM pabOTHl MpU pEHIeHHH OHOJIOrMYecKod MpoOIeMsl,
000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (OPM B3aMMOECHCTBUSI IPU peLIeHUH yueOHO! 3a/1auH;

BbIOHMpATh TEMATUKY U METO/IbI COBMECTHBIX JAEMCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOXKHOCTEN Ka)KIOTr0 WieHa KOJIJIEKTUBA;



IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JCUCTBUS MO €€ JOCTUIKEHUIO: COCTABJIAThH ILJIaH
JIEHCTBHH, pacpeeNiATh POIH ¢ y4ETOM MHEHUI YI4aCTHUKOB, 00CYKIIaTh Pe3yIbTaThl COBMECTHOUW PabOTHI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KAKIOTO YIaCTHUKA KOMaHbl B OOIINIT pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C IMO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEIACHHE B PA3IMYHBIX CHUTYaAIUSX, MPOSBISATH TBOPYECTBO M BOOOpakeHUE, OBIThH
WHULUATUBHBIM.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU J1eCTBUAMM:

1) camoopranu3amusi:

MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISI BHISIBJICHHS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBHIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUU IIEJIEBBIC U CMBICIOBBIE YCTAHOBKH B CBOUX JIEUCTBUSIX M MOCTYIKAaX MO OTHOIICHHUIO K
JKUBOU IIPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYILECTBIIATH TIO3HABATENBHYIO I€ATEIbHOCTD, BBISIBISITH IPOOJIEMbI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a41
B 00pa30BaTeNbHOM IeATEIbHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIFHO COCTaBIATh IUIAH pEHICHUS NpoOJIeMbl C YY4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEAIOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO HIMPOKON SPYIAUIIMH B Pa3HBIX OONACTSIX 3HAHUN, MOCTOSHHO TOBBINIATH CBOMN
00pa3oBaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CUTYaIIMsIM, BHOCUTh KOPPEKTHUBHI B ICSITEIIbHOCT, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB ILIEIISIM;

BJIa/IETh HaBBIKAMU MO3HABATENBHON pedprieKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTaTOB
¥ OCHOBAHUI, UCIOJIb30BaTh MPUEMBI peIieKCcru A OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO NMTPUHUMATH PEIICHUSI 10 UX CHIDKCHHIO;

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

3) npuHsATHE CedsT M IPYTrUX:

MPUHUMATH Ce0sl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATCIbHOCTH;

MIPU3HABaTh CBOE MPABO W MPABO IPYTUX HA OIINOKU;



pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eJIO0BEKa.
INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbie pe3ynabTaThl ocBoeHus: nporpammbel COO mo Ouosoruu Ha 6a30BOM YpOBHE BKIIOYAIOT crienu@uueckue A y4eOHOro
npenMera «buosorus» Hay4dHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBUN MO OCBOEHUIO, MHTEPIPETALMU U MPEoOpa30BaHUIO 3HAHUN, BHUJIbI
JESTEIILHOCTH 110 TIOJyYEHUIO0 HOBOTO 3HAHWS M MPUMEHEHUIO 3HAHWW B Pa3IMYHBIX yUEOHBIX CHTYAIHMSIX, & TAKXKE B PeabHBIX JKU3HCHHBIX
CUTYaIUsX, CBSI3aHHBIX ¢ OMoJiorueil. B mporpamme npeMeTHbIe pe3ybTaThl IPEACTABICHBI IO TOJIaM 00yUYeHUSI.

[TpenmeTHbIe pe3yapTaThl OCBOEHUS yueOHOro npeameta «buonorus» 6 10 knacce NOMKHBI OTPAXKATD:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTHMM B CHUCTEME HAyYHOIO 3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJC POCCHMCKUX U 3apyOCIKHBIX YIEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH, (DYHKITMOHAIBHON TPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUs KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COAEpKaHHE OMOIOTHYECKUX TEPMHUHOB U MOHSATHI: kKHU3Hb, KJIETKA, OPraHu3M, MeTa0onu3M (0OMEH BELIECTB U
MpEeBpaIleHHe PHEPruH), FOMEocTa3 (CaMOpEryJsiius), YPOBHEBas OpPraHM3allis XUBBIX CHCTEM, CaMOBOCIPOM3BEACHHE (PEHPOMYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMCHHE U3JIaraTh OMOJIOTHYECKHE TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTAIl[MOHHAS, IICHTPAIbHAS JIOTMa MOJICKYJSIPHON OMOJIOTHH),
3akonbl (I'. Mennens, T. Moprana, H. 1. BaBusnoBa) u yuenus (0 LeHTpaXx MHOTOOOpa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuii H. 1.
BaswuioBa), onpenenars rpaHUllbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIaJIETh METOJaMU HAy4YHOTO TO3HAHUA B OHWOJIOTHH: HAONIOJCHUE W OINMUCAHWE JKUBBIX CHUCTEM, MPOIIECCOB W SIBIICHUU,
OpraHu3alys U MPOBeIEeHHE OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIIBHKEHUE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEX]Y HCCIEIYyEeMbIMU
BEJIMUMHAMU, OOBSCHEHUE TMONYUYEHHBIX PE3yNIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPH M 3aKOHOB, YMEHHE JIeJaTh BHIBOJBI Ha
OCHOBAaHMH IIOJIYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT W DYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS] SHEPTUH B KJIETKE, POTOCHHTE3A, MNIACTUYECKOTO U SHEPTreTHYECKOT 0
oOMeHa, XeMOCUHTE3a, MUTO3a, Me03a, OTJI0IOTBOPEHHUSI, PA3MHOXKEHUS, MHIUBUIYAIbHOTO PA3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH IOJIyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKUX MPOIECCOB W SBICHWM, ISl TPUHATUS TMPAKTUYECKUX
peleHruid B MOBCETHEBHOW KHU3HU C IENbI0 OOecreueHus 0€30MacHOCTH CBOETO 3J0POBbSI U 3[IOPOBBS OKPYXKAIOIIUX JFOACH, COONIOACHUS
HOPM TPaMOTHOTO TIOBEJCHUSI B OKPYXKAIOIIEH MPUPOTHON cpejie, MOHWMaHUe HEOOXOAMMOCTH HCIIOIB30BaHMS TOCTHKCHHI COBPEMEHHOMN
OuosIOTHH ¥ OMOTEXHOJIOTUH SISl palliOHATBFHOTO MPUPOIO0TIOIH30BAHUS;

YMEHHE pellaTh dJIeMEHTapHbIE TeHETHYECKUE 33/]aud Ha MOHO- U TUTHOPHIHOE CKpEIIMBaHUe, CIETUICHHOE HACIIEIOBAHHE, COCTABIISTh
CXEeMBbI MOHOTUOPHIHOTO CKPEIIMBAHUS TSl IPECKa3aHUs HACIECIOBAHS IPU3HAKOB Y OPTaHU3MOB;



yYMEHHE BBINOIHATH Ja0OpPaTOpPHbIE W NpaKTHYECKHe pPadOThl, COOMIONATh MpaBHWia MpHU padoTe ¢ ydeOHBIM M J1TaDOpaTOPHBIM
000pyI0BaHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBATh M MHTEPHPETHPOBATH MH(OPMAIHMIO OHOJIIOTUYECKOTO COJACPXKAHMUS, BKIIIOYAIOIIYIO IICEBIOHAYYHBIE
3HAHMS U3 PA3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OPMAIMY, HAYyYHO-TIOMYJISIPHBIE MaTEpPHAIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIeJOBaHUN B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHH;

yYMEHHUE CO3[aBaThb COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas OWOIOrHYecKyr0 HH(pOpPMAIUI0 U3 HECKOJIBKUX
UCTOYHUKOB, TPAMOTHO HCIOJIH30BATh MOHATHHHBINA anmapaT OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabnsie IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubmnoreka IIOK
1 b 2 0.5
HOJIOTHA fkaK Hayka https://m.edso0.ru/7f41c292
2 JKuBEBIE CHCTEMBI U UX OpPraHU3aIusl 1 bubmmorexa [IOK
p H https://m.edsoo.ru/7f41¢c292
3 XUMHAYECKUH COCTAB U CTPOEHNE KIIETKU 8 1 bubmmorexa [IOK
p https://m.edsoo.ru/7f41¢c292
4 KuzuenesTeabHOCTh KJIETKH 6 bubmorexa I[IOK
g https://m.edso0.ru/7f41c292



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

5 Pa3sMHOXeHUE U MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 Bu6mmoteka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTb M U3BMEHUYMBOCTh 8 15 bubnuorexa [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bubnmoreka [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa LIOK
P P https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
IMNOYPOUYHOE IINTAHUPOBAHUE
10 KITIACC
No KouunyecTBo 4yacoB Jara JIeKTPOHHBbIE MU(PPOBHIE
, Tema ypoka Kontpoabnbie  IIpakTHueckue oGpa3oBaTe/bHbIe
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypchl
bu6nmoreka [JOK
1 Bbuonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122

Mertonl mo3HaHUA KUBOU
npupoasl. [IpakTuyeckas pabora

https://m.eds00.ru/863e632a

bu6nmoreka [JOK

2 Ne 1 «Mcnionb3oBanue pa3aMuHbIX 1 0.5 https://m.eds00.ru/863e6122
METOJIOB TPU U3YYECHUU
OMOJIOTHYECKIX 0OHEKTOBY

3 buonoruueckre cucremsl, 1 bubmuorexa [JOK
MIPOIIECCHI U UX U3yUYEeHHE https://m.edso0.ru/863e6564

4 XuMHUYeCKuil cocTaB KiIeTku. Boma 1 bu6mmoreka [IOK

1 MUHCPAJIbHBIC COJIN

https://m.edso0.ru/863e674e
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bubmuoreka [JOK

) benku. CoctaB u cTpoeHue 6eIKoB https://m.eds0o.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 05 bubmmoreka [IOK
KaTaJIMTUYECKOM aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTU KaTajiasbl)»
bu6mmoreka [IOK
! YraesogeL. Jlumme https://m.edso0.ru/863e6870
bubmuorexa [JOK
8 Hywentiosbie knenore. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meToasl U3ydeHus bu6mmoreka [JOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak 1emocTHas kuBast
cucTema
CrpoeHne 3ykapuoTH4YECKOU
kieTku. JlaboparopHas paboTta Ne
2 «3y4eHue CTpoeHUs KIETOK bubnnoreka [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
OTICaHUE»
bu6mmorexa [IOK
12 OOMeH BEIIeCTB MIIH METa00IN3M httos://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 dorocmres. Xemocires https://m.edso0.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bu6mmoreka [IOK
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https://m.edso0.ru/863e7aae

JKu3HeHHBIN IHUKIT KICTKH.
Henenue knerku. MuTos.
Jlaboparopnas pabora Ne 3

bubmuorexa [JOK

15 «HabmroieHre MUTO3a B KIIETKaX 05 https://m.edsoo.ru/863e7dc4
KOHYMKa KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 buocuntes Oenka. Peakimst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — OnocuHTe3 OeKa bubmorexa HOK
https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnnorexa [HOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 dopmbl pa3MHOKEHHSI OPraHM3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6nmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MTOJOBBIX
KJIeTOK. OII010TBOPEHHE.
21 JlaGopatopHnas pabota Ne 4 05 bubnuoreka [IOK
«/3yueHne cTpoeHus MOJIOBBIX ' https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
99 NunuBunyansHOE pa3BuTHE bubmuorexa [JOK
OpPraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnnorexka [JOK

HaCJICACTBEHHOCTH U

https://m.edso0.ru/863e86f2
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HU3MCHYUBOCTHU

3aKOHOMepHOCTI/I HacJICa0BaHUA

24 pU3HAKOB. MOHOTHOpUIHOE bubmnorexa LIOK
https://m.eds00.ru/863e8878
CKpEIlMBaHUE
UTHOPUIHOE CKPEIMBAHHKE.
25 ?aKOH iejaBHcmfo:; bubmmorexa LIOK
https://m.edsoo.ru/863e89a4
HacJIe0BaHMS PU3HAKOB
CuenieHHOe HaclIeJOBaHHUE
npusHakoB. JlaboparopHas padora

26 Ne 5 «3yuenue pe3ynbraToB 05 bubnuorexa [IOK
MOHOTHOPUIHOIO M JUTHOPHIHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpEIapaTax»

97 I'enetuka nosna. Hacnegosanue bu6mmoreka [IOK
[IPHU3HAKOB, CHEIUIEHHBIX C II0JI0M https://m.edso0.ru/863e8c60
M3MeHYHUBOCTS.

HenacnencTtBenHas U3MEHYHUBOCTb.
JlabopaTopHnas pabota Ne 6.
28 I/I3y‘IIC)HHepMOI[I/IID(bHKaHHOHHOﬁ 0.5 bubmorexa HOK
https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PAJia U
BAPUALIMOHHON KPUBON»
HacneacTBeHHass H3MEHYUBOCTD.
JlaGopatopnast pabora Ne 7. bubnuorexa [IOK

29 . 05
«AHaJIN3 MyTali y 1po30(pHIIBI https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOTIpErapaTax»

bu6mmoreka [IOK
30 I'eneTuka yenoBeka

https://m.edso0.ru/863e8d78
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O00011IEHIE TT0 TEME

31 «HacnencrseHHOCTE U 1
W3MEHYMBOCTH OPTraHU3MOBY
bubmuorexa [JOK
32 CeneKInis Kak Hayka i mponiece 1 https://m.edscL)E).ru/863e9214
33 MeToabl ¥ JOCTHKEHUSI CEJIEKIINU 1 bu6mmorexa [IOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHonorus kak orpacib 1 bubmuorexa [JOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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