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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsl 1O OHOJOIMH TEOPETHUYECKYIO OCHOBY JUISl OIpEesICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuentyaiabHbie nonoxenns @I'OC COO o B3auMoOOYCIIOBIEHHOCTH LENEH, COIEpyKaHMS,
pe3yabTaToB O0y4YeHHS U TPeOOBAHUN K YPOBHIO MOJITOTOBKH BBITYCKHHUKOB, MOJOXEHUS 00
O0IMHMX LEISIX M HNPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOrHuH,
e 3HAYCHWU B IMO3HAHWU S>KUBOM MpPUPOIBI M OOECIeYEHHH CYUIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o 6Mooruy U €€ CTPyKTypa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHue O LelsaX, 00 oOuel crpareruu o0ydyeHus,
BOCIIUTAaHUSI M Ppa3BUTHS OOydarOMMXCs cpeacTBamMu ydyeOHoro mpenmera «buomorusy,
ompefieNsieT 00s3aTeNbHOE IPEAMETHOE COJEp)KaHHe, €ro CTPYKTypY, paclpelelieHHue II0
paszenaM M TeMaM, PEKOMEHAYyEeMYIO IOCJeI0BaTeNbHOCTh M3Y4YEHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomXCsl.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MpPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATEIbHOCTH/yUeOHbIX IEHCTBUN 00y4YarOIMXCsl 1O
OCBOEHUIO COJIEpPKaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH IpocMaTpUBaeTcs
HalpaBJIEHHOCTh Ha Pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoit cpene. IloaTomy Hapsgy ¢ H3ydyeHMEM OOIEOMOJIOTHYECKUX TEOpHH, a Takke
3HAaHUH O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe TO OHMOJIOTUM YJEeNIeHO BHHUMAaHHE HCIOJIB30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKM3HU ISl PEIICHHS NMPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalolleld MPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETBHOCTH 4YEIIOBEKa Ha COCTOSIHHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs) MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECHeUeHHsl YCIOBUM Ul pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHrEe y OOYYarOIIUXCS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCs MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOI MPUPO/Ie, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS Ui TIO3HAHUS 3aKOHOB YXMBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOIIEHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOTHS HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oduiero o0pa3oBaHus, ColUann3aui odyyaromuxcs. M3yyenne
Ounonoruun obecrieynBaet yCIIOBUS I E: dhopmMupoBaHus HWHTEJUICKTYaJIbHBIX,
KOMMYHHMKAIIUOHHBIX U HH(MOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTHUX Y4eOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uKku, XumMun 1 reorpaduu. HazBaHHBIC MONIOKEHUS O IPEIHA3HAYCHUH YYeOHOTO
npeamera «buonmorus» CoCTaBUIM OCHOBY Ui OIpEICNICHUS IMOJIXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYarOIMIMECs JOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC ISl (POPMUPOBAHHS OOIIECH KYJIBTYpHI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel NpPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHU3HU U MPaKTHYECKOU nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUN
3aHMMAIOT 3JEMEHTHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa H IEHHOCTHBIX
OpHEHTAIUAX JUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHus.

CTpyKTypUpOBaHUE COJEepXKaHUS Y4yeOHOro Marepuaia B HporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTpYKType yuyeOHoro npeamera «buonorus» BblIelIeHbI CISAYIOUUE COAEpKATEIbHbIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTro mo3HaHus», «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «CucrtemMa U MHOroo0pasue OpraHMuecKkoro Mupay,
«IBOJIOLNS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTIHY.

Llenp u3ydenust ydyebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKUIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUM UCII0JIb30BaTh 3TU 3HAHUSA JJIs TPAaMOTHBIX JCUCTBUMN B
OTHOIIIEHUU OOBEKTOB KMBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJIOTHYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3ax, MpaBWiIax, CIyXKallMX OCHOBOM Uisl (opMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOoAaX HAy4yHOro IO3HaHWf,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIlUH,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOJIOTHH;

dbopMupoBaHKe y OOYYalONMIMXCSl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3TJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLUu;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumel KyJabTypbl, (YHKIHOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATHh M OIEHWBATH SBIICHUS OKPYIKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCS YMEHUH WILTIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKHX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIAEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0MMOCTH OEpEeKHOTO OTHOIICHHS K HEeW, COOMIOIEHUS] STHYECKUX HOPM TIPU MPOBEICHUN
OMOJOTUYECKHUX UCCIIEJOBAHMIA;



OCO3HaHME LIEHHOCTH OMOJOIMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTMYECKOMH
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN M YMEHUN B IIOBCEJIHEBHOM JKU3HU JJIS OLEHKU
HOCJIEICTBUM CBOEH JEATENILHOCTU 110 OTHOIIEHUIO K OKpYyXarwlledl cpene, cOOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SBIISICTCA O0SI3aTENbHBIM yUEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB MPEIMETHOH OO0JIacTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jlis n3yueHust 6Monoruu Ha 6a30BOM ypOBHE CpeHEro o0Iiero oopa3oBaHUs OTBOAUTCS
68 vacos: B 10 knacce — 34 yaca (1 yac B Hezleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMmHu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouomoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW PUPOJIBI.

JlabopaTopHble U NIpaKkTHYecKHue padoThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aI U,

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIM, OpPraHW3MEHHBIN,  NOMYJSILMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmupel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KUBOU
MPUPOIBD».

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUN ~ CcOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHumble
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMmeHThl — OHojoruyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKkTHBHBIN IIEHTD,
cyocrpatHas cnenuduuHocth. Kodepmentsl. Butammubel.  Ormiauuust  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TJIUKOreH, Ieuiiono3a). buonorndeckue QyHKIUMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
MCTOYHUKOB DHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3auUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak nenocrtHas »xuBast cucrema. OOmiye Npu3Haky KJIETOK: 3aMKHYyTasl HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKapUOTHIECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKIUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omabmku, muzocomsl. [lomyaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJPHUH, MuacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA U TUIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OpraHoU10B KJIETKHU. BkitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnpeenenre XuMUYECKUX 3JIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuier u cxembl: «llepuonuyeckas Tabmua XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue MXUBOTHOM KiIeTKW», «CTpoeHHe pacTUTENIbHOW KiIeTKkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIIbHBIX, KUBOTHBIX M OaKTepHATbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)».

Jlaboparopuas pabora Ne 2. «UM3yueHWe CTpOEHMsI KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHEY.

Tema 4. /KuzHeneaATeJJbHOCTH KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 00OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHHUSI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabommu3ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A I KU3HU Ha 3emie. Biausaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B  KieTke. PaciieruieHue  BEINECTB, BBACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknuu marpuunoro cuHTe3a. ['enermueckas wuHbpopmamus u JHK. Peanusamnus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoepuITa 4emoBeKa

(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUNIMS, peBEpTa3a M HWHTETpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTuueckuii oomen», «Xmopomiacty, «Dortocunres», «Crpoenne JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue IHK u tpanckpunimsy, «buocunres
Oenka», «CTpoeHHe KIETKW», Mojenb cTpykTypsl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetouneli 1uki, wiaM KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenune wimetku — muto3. Cramuum mutosa. llporiecchl, TpOUCXOMASIINE HA Pa3HBIX
CTaJMsIX MUTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  Gecmonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMUPOBAaHHUE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLUU.

[TomoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeHo03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [loM0BBIE Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK H
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHUOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJEHUE, TacTpyIsIus,



opranoreses. IloctamMOpuoHansHOe pa3BuTHE. THUIBI TOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Permukanus ITHK», «Mwutosy», «Menosy», «lIpsamoe u Henpsamoe pasButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoomero», «KapuokuHe3 B KiIeTKax Kopeulka JyKa», MarHuUTHas
MoJieNb-anInKanus «/Jlenenue kietkn», moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnast pabota Ne 4. «/3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
SMOPHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag poccHiicKuX U 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHerndeckuii). OCHOBHbIE T€eHETHUYECKUE MOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCTaHOBIEeHHble [.  MeHnaenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHHs. [IpaBuino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMS. AHAIU3UPYIOLIEe CKpEIIMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJe10BaHNIO TeHOB. HapylieHue clieruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. Buibl M”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U Hacle[ACcTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukaius MyTaluii: TeHHble, XpOMOCOMHBIe, I'eHOMHbIE. YacTroTra u



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUN, OHMOXUMHUYECKHM, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HHM C  HACJIEACTBEHHOM  IMpPeIpacloiokeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIBTUPOBAHME. 3HAYEHHE MEIUIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE M €r0 HUTOTEHETUYeCKas: OCHOBaY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunnoe ckpenmBanue», «lL{uToMOTMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOIO C IOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTuka rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monenu-anmukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (HOpMBI KPBUILEB U OKPACKH Tela), repoapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO Psiia U BApUALIMOHHOM KPUBOI».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyranuid y JApo3ouIBI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipouecc. 3apoKICHUE CEIEKIMU U AoMecTukanusa. Yuenue H. 1.
BaBmwioBa 0 LeHTpax HpPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpPHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTteHui u kUBOTHBIX. OlleHKa 3KcTepbhepa. BIM3KOpoACTBEHHOE CKpeIMBaHUEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBeHHBIM MyTareHe3 W IMOJy4Y€HUE MOJUIIONAOB. JIOCTHKEHHUS CEJIeKLIHMH PACTEHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knerounas wumxenepus. Kierounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHud. KiioHupoBaHue BbICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE M TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKU IJI0JI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenui, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHUS CEJIEKIMU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCTA «buoiorusay BbIJICJICHBI
CIENYIOIIUE  COCTaBIIAIONIME: OCO3HAHHWE OOYYaIOIIUMHCS  POCCUMCKON  TIpa’KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HaJIM4YUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcsi pyKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuaOCTHBIC pPE3YJIbTaThl OCBOCHUA MPECAMCETA «bnonorusay JOCTUTaOTCA B C€AUHCTBC
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
o011ecTBe MpaBWJIAMH W HOPMaMHU IOBEICHUSI U CIIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHyTpGHHCfI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HAacleldi0 H  TPAAULUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImaaOCTHBIC PE3YIbTATBl OCBOCHUS yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEM
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE p€ain3alliid OCHOBHBIX
HalpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3UIIMH  OOy4YalOMIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKeHHE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTH K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘I€6HBIX ITPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJIOTHYECKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOT'O
BSaI/IMO,ZIeI\/IICTBI/IH J'HO)IGfI C pasHbIMHA y6e}KJIGHI/I$IMI/I, KYJbTYPHBIMU LHNEHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATENbCKUX 3aJlay, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIECIUI0 M IAMITHUKAM [PUPOIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTh OLICHUBAaTh CUTYAIlMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHNE SMOIIMOHAIBHOTO BO3AEMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peajn3alis 3J0pOBOro U Oe30MacHOro o0pasa KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PM3UYECKOMY H MICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JTIOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HAapKOTUKOB, KYpEHUs );

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATEIbHOCTD,



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyAyIIel Mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HU,

7) IKOJI0rH4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KyJIbTYpbl: NPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MO’KHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI NOBEJCHUs B INPHUPOJIE, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECHs B 3KOCUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
yYMEHHE NPOTHO3MPOBATH HEOJIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JecTBUI U IPEeJOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH SKOJIOTNYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKM M OOLIECTBEHHOW IPAKTUKM, OCHOBAaHHOIO Ha JMalore KyJjbTyp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE S3HIKOBOW M YATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOTO MBIIUICHHUS, CO3/JaHUH LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOLIEM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJIOIHH, CITIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (yHKIIMOHAIHLHOU
rPaMOTHOCTH O0yuaroumxcs, GopMUpyeMOil Ipu U3yueHUU OUOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM W3MEHEHHWH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHs] Ha OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENBI0 TIOJXYYCeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHMS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXTnpeIMeTHbIC) O0IICHAYYHBIC TIOHSTHS, OTPAXKAIOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METO/I0B IO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAyuyHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleoBaHUe, HAOII0AeHNe, W3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIC
y4eOHbIC JeHCTBUS (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIHMOHAIBHONH T'PAMOTHOCTH W COIMAILHON KOMIICTCHIIMH OOYYaroIIuXcs,
CIIOCOOHOCTh o0y4aromuxcs HCIOJIb30BaTh OCBOGHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHBbIC ACHCTBUS B IMO3HABATENBHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JJOrHYeCKHeE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh IPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUsI), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUH (BBIIETSATH UX XapaKTePHbIE MIPU3HAKK, YCTAHABIMBATH CBSI3H C IPYTUMU MOHSATHSIMH );

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUS JUisi OObACHEeHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKHE pacCykAcHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSATh CXEMHO-MO/ICIbHBIE CPEACTBA JJI MPEJCTaBICHUSI CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUN B W3Yy4Yae€MbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMM PA3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUAIbHBIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTb, OIIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIEICTBUI JESITEIbHOCTH;

KOOPJIWMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIIUNICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METO0B [103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
runore’y e€ peuieHusl, HaxOIuUTh AapryMEHThl [Js J0Ka3aTelIbCTBa CBOMX YTBEPXKICHUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IOJYYEHHBIE B XOJE pEUICHMs 3aJaud pe3yJbTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApSAX U CIPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TNPUMEHATh pa3IUYHble METOABI NPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY HpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIH30BaTh HAYYHBINH S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTW4eCKHe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMHU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpe/UlaraéMoil 3aJadyd, YYUTHIBaTb MHTEPEChl W
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeHcTBUS MO €€ NOCTH)KEHHUIO: COCTaBJATh IJIaH JEHCTBUH, pacmpenessiTh polu ¢ y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAaUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH A€l CTBUSIMU:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS NpoOJieM M HX pElIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IMIMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CrieluuecKue st yaeOHoro npeamera «buonorusy HaydyHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOT'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa [T PEeIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OWOJIOTHUECKHE Teopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaswiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacteHuil H. U.
BasuiioBa), onpenenars rpaHuLbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIJIBUJKCHHE THIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€J1aTh BEIBObI HA OCHOBAHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOr0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUS
opraHusMa (OHTOT€HE3);

yYMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHSI B OKpy)Kalolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Uil PallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACIEeI0BaHUE, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHUYECKH OILICHUBAThb W HMHTEPHPETUPOBATH HH(POPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (HAaKTOPbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIECHTHI, LIETIH MMUTaHUs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3naratb Ouonorndeckue Teopun (dBomronmoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBO/IBI HA OCHOBAHHH MTOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJIAUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO0  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB W OUOTCOXMMHUYECKHX IIHKJIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJEHHUSI B OKpYXarolleil NpUpoaHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (IETIH MMUTaHuA);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEpKaHMS, BKJIIOYAIONIYIO0 ICEBJOHAYYHBIE 3HAHMS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

yYMEHHE CO3/aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIC COOOIIEHHS, 0000mas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrtposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
. broorit kak Hayxa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTD KIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 PazMHOXeHNE 1 MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 8 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Tema ypoxa Konrtposbusie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bceero U3YYeHUs
padoThI padoTbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTrdeckas pabora
2 NIZ lp«I/HICHOJ'II?:SOBaHI/Ie paSI;)'II/I‘IHLIX 1 05 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTUYECKIX O0BEKTOBY
3 buonornyeckue CUCTEMBI, 1 bu6nmoreka [JOK
MPOLIECCHI U MX M3yYEHHE https://m.edso0.ru/863e6564
4 XuMHU4YeCcKuil cocTaB KiIeTku. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIH https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5) benku. CoctaB u cTpoeHne OeIKoB 1 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubnuorexa [IOK
KaTaJUTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIA3bI
WJTU KaTajasbl)»
7 Vraesonsl. JIunuael 1 bubmorexa [IOK

https://m.edso0.ru/863e6870
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bubmuorexa [JOK

8 Hyieiriobbie knenotsl. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3ydeHus bubmmoreka [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Kretka kak nenoctHas xKuBast
cucTema
CrpoeHnue 3ykapruoTHUYeCKOn
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpoeHUs KIETOK bubnuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB K 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii 110 MUKPOCKOITOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUE)

12 OOMeH BelecTB U META00IN3M bubmmorexa LIOK
https://m.eds00.ru/863e766¢
bu6mmoreka [IOK

13 otociTes. XemocHrTes https://m.edso0.ru/863e7c98

14 DHepreTUYeCKuii 0OMeH bubmorexa LIOK
https://m.edsoo.ru/863e7aae

JKW3HEHHBIH HUKIT KJIETKH.
Jenenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 bubmuorexa [IOK
«Habmromeane MuTo3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpErapaTaxj»
16 buocunTes Oenka. Peakimst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsus — OuocunTtes Genka bubnnorexka [JOK
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https://m.edsoo.ru/863e6e88
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18 Hexnerounsie popMbl )KH3HU — bubnuorexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«H 3yueHne cTpoeHuUs MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIperapaTax
99 WnauBuayanbHOE pa3BUTHE bubnnoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacneL[CTBeHHocyTH U bubmorexa HOK
https://m.edso0.ru/863e86f2
W3MECHUYHUBOCTH
3aKOHOMEPHOCTH HacIeI0BaHUs
24 HpI/I3HaKO]1:. MOHOFI/I6PIfHHO€ bubmorexa IOK
https://m.eds00.ru/863e8878
CKpeIlMBaHUe
WTUOPUTHOE CKPEIIHBAHUE.
25 élaKOH ief:a]sncmfog Bubmiorexa LIOK
https://m.edso0.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CremieHHOe HaclieJOBaHUE
26 npu3HakoB. JlabopaTopHas paboTa 0.5 bubmmorexa LIOK

No 5 «3yueHune pe3ynbTaToB

https://m.edso0.ru/863e8c60
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MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBaHUA Y APO30(HIBI HA
TOTOBBIX MUKPOIIpETIapaTax»

I'eneTuka nosa. Hacnenoanue bubmuorexa [JOK
27 1
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3MeHYHnBOCTb.
HenacnencrBeHHass U3MEHUUBOCT.
JlaboparopHnas pabota Ne 6.
28 HsquHHepMOﬂlf(pHKauHOHHoﬁ 1 0.5 bubmorexa [JOK
https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PsJIa U
BapHallMOHHON KPUBOH»
HacnencrBeHHass ”3BMEHUYUBOCTb.
Jlaboparopuas pabora Ne 7. bubmmoreka [JOK
29 . 1 0.5
«AHanM3 MyTauid y Apo30QHIIbI https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
30 I'eHeTHKa yemoBeKa 1 bubmorexa LIOK
https://m.eds00.ru/863e8d78
PezepHblil ypok. O0o0meHue no
31 TeMe «HaciencTBeHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmorexa [IOK
32 (CeneRIIA KaK HayKa i Mpoliece 1 https://m.edsoo.ru/863e9214
33 MeToabI M TOCTHKEHUS CEJIEKITNU 1 bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHosorus Kak orpacib 1 bubnuoreka [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4
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[NPOT'PAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






