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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTUU TEOPETUYECKYID OCHOBY IS
OTpeJIeNIeHHs] TMOAXOAOB K (POPMHUPOBAHUIO COJIEPKaHHUS Y4EOHOro MpeaMeTa
«buonorust»y  cocraBwiM:  KoHuentyaiabHble nosiokenuss DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIEH, COJEp)KaHWs, pPe3yJbTaTOB OOy4YeHUsS W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIKX LENsIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CpPEIHErO
obmero ob6pazoBanus B Poccuiickoit denepanuu, a Takke IOJOXKEHUS O
cnerudurke Ouosiornu, €€ 3HAYCHUH B TIO3HAHWUU JKMUBOW TIPUPOIBI M 00ECTICUeHUN
CYILIECTBOBAHUA 4eoBeYecKoro obmiectBa. COriacHO Ha3BAaHHBIM IOJIOKEHUSAM,
OTIpeJICIICHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MOpeACTaBICHUE O Ieliax, o0 oOien
CTpaTeTuu OOy4YeHHWs, BOCIHTAHHWS W Pa3BUTHS OOYUYAIOIMIUXCS CPEICTBAMU
yaebHoro mpeamera «buomorus», ompenenser 00s3aTeNbHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, pachpeleneHue 1o pa3fenaM U TeMawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YYeHHs] Y4eOHOro marepuaina ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa3oBaTEIbHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTENW 00yJaroIIuXcCsl.

B mnporpamme mo Ouoilormm TaKXKe YYUTBHIBAIOTCA TpPeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pE3yJibTaTaM
oOyueHus B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4YeOHO-IO3HABaTEIbHOU
NeSATEeTbHOCTH/YUEOHBIX JEHCTBUN OOYYaIOIMIUXCS IO OCBOEHUIO COJEP KAHMS
OMOJOrNMYeCKOro 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 knaccsl, 6a30BbIil YPOBEHB) peaii30BaH
MNPUHIUI T[PEEMCTBEHHOCTH B HW3Y4YEHUW OWOJIOTHH, Oyiarojapss 4eMmy B He
MPOCMATPUBAETCA HAMNPABICHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
GbOpMHpOBaHWEM  ©CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHs,  IICHHOCTHBIX
OpHEHTAIINN JIMYHOCTH, YKOJOTHYECKOTO MBITIUICHHSI, TIPEJACTABICHUNA O 3I0POBOM
oOpa3e XKM3HM M OEpexHbIM OTHOIIEHHEM K OKPY’)KaloIIeW MNpUpOIHON cpere.
[ToaToMy Hapsimy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHM, a TakKe 3HAHWUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe IO OMOJIOTHH YJIEJICHO BHUMAHHE WCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUI B TIOBCEAHEBHOM KU3HM JJI PEIICHUS MPHUKIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(UIAKTUKN HACJICICTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHU, 000CHOBaHUS HKOJIOTUYECKHU
1IEJIECO00Pa3HOTO TOBENICHUS B OKPYXKAIOIIEH MPUPOTHOM cpeje, aHamu3a
BIIUSHUS XO3SUCTBEHHON NEATEIHHOCTH YEJIOBEKAa Ha COCTOSHUE TPHUPOJHBIX U
HCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHHE BHUMaHUS K TPUKIIATHON HANPaBICHHOCTH
ydueOHorO mpeamera «buosiorusy mpoaIuKTOBAaHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJHON M3 aKTyaJbHBIX 3a/1ad HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnoiaraeT (GopMupoBaHue y  OO0yyaroumxcs
CHIOCOOHOCTH aJaliTUPOBAThCA K M3MEHEHUSM JHHAMHYHO Pa3BHBAIOLIErOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeqHEero oOmero oOpa3oBaHMsS 3aHMMAET BAXKHOE
mecto. OHa oOecneunBaeT (opMHpOBaHHE Yy OOYYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacluupsieT U 0000IIaeT 3HaHUS O >KMBOW MpUpPOAE, €€
OTJIMYUTENIBHBIX IIPU3HAKAX — YPOBHEBOM OpraHM3allMd WM HBOJIIOLUH, CO3IAET
yCIIOBUSL  JJIsi:  TIO3HAHMSI  3aKOHOB  JKMBOW  HpHUpOAbI,  (popmMHpoBaHUS
(YHKIMOHAJIBHONM TPaMOTHOCTH, HABBIKOB 30pOBOro M 0Oe3omacHoro ooOpasza
YKU3HH, IKOJIOTMYECKOr0 MBIIUICHHSI, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOAE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAK)Ke JJIsl PEIICHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  oomero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuaronuxcd. M3ydyenre OMOI0run 00ecrneunBaeT yClIoBUs A (POPMHUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHUKAllMOHHBIX W HMH(QOPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIIOCOOCTBYET MHTErpAallMd OMOJIOTMYECKHX 3HAHHUA C
IPEICTaBICHUAMU U3 JPYTUX y4e€OHBIX MMPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHble MONOXKEHHS O MpEAHA3HAYEHUU Y4YEOHOro MpeaMmeTa
«buonorus» COCTaBUIM OCHOBY [Jisi ONPEIEICHUs TMOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COAEp’KaHUs, IPEACTABICHHOIO B MPOrpaMMe IO
OuosIoruy.

Ot60p comepxanusi yuebHoro npenmera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3MLMNA KyJIbTYpOCOOOPAa3HOTO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM O0y4aroluecs: JOJKHbI OCBOMTbh 3HAHUS M yMEHUS, 3HAUUMbIC I
dbopmupoBaHus O0OIIEH KyJbTYyphbl, OINPEICIAIONIME aJIeKBaTHOE IOBEJCHUE
YeJIOBEKa B OKPYJKAIOIICH MPUPOIHON cpeie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOM
KU3HU U NPAaKTHUECKOH aesrenbHOocTH. Oco0oe MECTO B ATOM CUCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPBIE CIY>KaT OCHOBOM A1 (OpMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTHU,  CIOCOOCTBYIOIIMX  TyMaHU3alUu
OMOJIOrMYecKOro 00pa30BaHUS.

CTpykTypupoBaHHe cojAepkKaHHUs Y4eOHOro MmaTepuaia B Hporpamme Io
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HaHU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buoiorus»
BBIJICJICHBI CIIEAYIOLIME COAeprKaTelbHble TMHUM: «buomornusa kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «KieTka kak Ouonorumyeckas cucremay, «OpraHusMm Kak



ononornyeckas cuctemay, «CuctemMa u MHOTooOpasue OpPraHMYEeCKOTO MHUPay,
«IBOJIOLUS KUBOU IPUPOJIB», « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTHY.

[lenp u3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOYYalOUIMMKCS  3HAHMSAMHU O  CTPYKTYPHO-(DYHKIIMOHATBLHOMN
OpraHu3allid >KUBBIX CHCTEM pPa3HOr0 paHra W NpHOOpeTeHHe YyMEHUM
WCIIOJIB30BaTh ATH 3HAHUS MJIsI TPAMOTHBIX JIEHCTBUA B OTHOIICHUH OOBEKTOB
YKUBOW MPUPOABI U PEHIECHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmxkenue 1eau u3ydeHus ydeOHoro npeamera «buosjorus» Ha 6a30BOM
ypOBHE 00ecTieurBaeTCs PEIICHUEM CIICIYIOMIMNX 3a/1a4:

OCBOEHHE OOYyYarOITUMHUCS CHUCTEMbl 3HAHUNW O OHOJIOTHYECKHX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
11 (OpMUPOBAHUSI MPEJICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MHUpPa, O
MEeTOJlaX HAy4YHOTO TMO3HAHMsI, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPTaHU3AIMH, BBIIAIOITUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOyYaroIMXCsl MO3HABATENBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CHOCOOHOCTEN B MPOIIECCE aHadu3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IUISAJIOB, UACH M TMOIXOJOB K U3YYCHHUIO KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIbHOU
IPAMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLICHUBAThH SBJICHUSI OKPYKAOLIETO
MHpa KUBOW MPUPOABI HAa OCHOBAHMM 3HAHUM M OIbITA, MOJYYEHHBIX MpPH
H3yYCeHUH OUOJIOTHH,

dbopmupoBaHne y OOYy4YalOIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKON JEATEILHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTMI U arpoOMOTEXHOJIOTHil;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUSI YEIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS S THYECKUX
HOPM IpHU NPOBEJIEHUN OMOJIOTHYECKHUX UCCIIEI0BAHMI;

OCO3HAHHME IIEHHOCTH OHOJIOTHYECKUX 3HAHUM JJIS TOBBIMICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYPHhI, 1JIsl POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUN B ITOBCETHEBHOM KU3HU IS
OLICHKU TIOCJIEICTBAN CBOEU JAEATEIILHOCTHU 110 OTHOIIEHUIO K OKPYXKAKOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHUA.

B cucreme cpennero oOmiero obpaszoBanusi «buomorus», mzydaemas Ha
0a30BOM YpOBHE, SBJISIETCSI O0S3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MPeaMETHOM 00acTu « EcTeCTBEHHO-HAYUYHBIE MPEIMETHIY.



Jlist m3ydenust Ouooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoaMTCs 67 wacoB: B 10 xmacce — 34 gaca (1 gac B Hemenmo), B 11 kimacce — 33
yaca (1 gac B Heento).



COAEPXXAHME OBYYEHUA
10 KIIACC

Tema 1. buoJiorust Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocodueid, 3STUKOM, 3CTETUKOW U MPABOM.
Ponp Ouonormum B (GOpPMHPOBAHWM COBPEMEHHOW HAy4YHOM KapTUHBI MUDA.
Cucrema OMOJIOTHYECKHUX HaYK.

MeToapl TO3HAHMS KUBOW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTMCAHHE,
U3MepeHue, Kiaccuukauus, MOJEIUpOBaHUEe, CTaTUCTUYecKas o0padoTka
JTAHHBIX ).

JdemMoHcTpanun:

[Toptpersr: Y. dapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHble ¥ NpaKkTH4ecKne padoThbI:

[Ipaktuueckas pabora No 1. «Vcnonp3oBaHue pa3IMYHBIX METONIOB MPH
U3YUYECHUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMBbI U UX OPraHU3ALUA.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosnoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CpolicTBa OMOCHCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTaHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYECKHIT ), OnochepHbIH.

JdeMoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHHU OpraHU3allud
YKUBOW MPUPOABD).

O6opynoBanue: mojenb Mojekyibsl JIHK.

Tema 3. XumMuuecKril COCTaB U CTPOEHHE KJIETKH.

XUMHAYECKHN COCTAB KJIIETKA. XHUMHUYECKHE 3SIIEMEHTHI: MAaKpPOIJIEMEHTBHI,
MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMK BOABI W MHUHEPAIBHBIX BEIIECTB B KieTke. I[logaepkanue
OCMOTHYECKOIo OajaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
HezaMeHnMble U 3aMEHUMbIE aMHUHOKUCIIOTHl. AMHUHOKUCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOM MOJEKyNbl (TMEepBUYHASs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
GbyHKUIUU OENKOB.



depmeHTHl — Oumosiormdeckue Kartaiam3atopel. CtpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOctpatHas cneunpuyHocts. Kodepmentsl. BuramuHsbl.
OT1nuunst epMEHTOB OT HEOPTaHUUYECKUX KaTalu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJOK03a, pubo3a U J1€30KcUpud03a),
nucaxapunbel - (caxaposa, JIaKTo3a) M MojMcaxapuabl  (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIIUHN yIiIEBOAOB.

Jlumunel: TpurmMuepuabl, Gocporunuabl, crepounbl. ['HapodUIHHO-
ruapodoOHbie  cBoicTBa. buonormdeckue Qyskiuu aunuaos. CpaBHeHHe
YTJIEBOJIOB, OCJIKOB U JIMIHIOB KaK UCTOYHUKOB SHEPIHH.

Hykneunossie kuciotel: JHK wu PHK. Hykneotuasr — MoHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u pyHKIHUH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — npuMep B3aUMOACHCTBUS
ujeil 1 PakToB B HAYYHOM MO3HAHUU. MeTOIbl N3y4YEeHUsI KIETKH.

Knerka kak 1enoctHass »xkuBasg cuctema. OOIIME TMPU3HAKK KIIETOK:
3aMKHyTas HapyXHasi memOpana, moJekyisl JIHK kak renernueckmii ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: OJyKapuUOTHYeCKass M TpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHHUSI MPOKapUOTHYECKON KieTKu. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIHWYHS PACTUTEIBHOW, YXUBOTHOM U
IpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIUKC, UX
dbynkuuu. [Tnazmaruueckas memOpana, e€ cBoiictBa u pynkuuu. [lutonnazma u eé
opraousibl. OgHomemOpanHbie opranouzbl kietku: OIIC, ammapar I'onbmxu,
JIM30COMBI. [10MyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHJIPUU, ILIACTHJBI.
[IpoucxoxaeHue MUTOXOHApUN U tiactua. Buael miactun. HememOpanHbie
OpraHOUJIbI KJIETKU: PUOOCOMBI, KJICTOYHBIM IIEHTP, IEHTPUOIN, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOMI0B KJIETKU. BritoueHus.

Anpo — perynaropublii HeHTp kieTku. CTpoeHue sapa: saepHas 000JouKa,
KapHOoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lllneitnen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XUMUYECKUX JJIEMEHTOB B HEXKHUBOH
npupoae», «PacnpeneneHne XuMUYECKUX JIEMEHTOB B )KUBOUM ITPUPOAE.

Tabmuubr u cxemsl: «llepuoamueckas Tabiuila XUMUYECKUX AJIEMEHTOBY,
«CTtpoeHune MOJIEKYJIbl BOJIbI», «brnocunTes Oenkay, « CTpoeHHe MOJIEKYJIbl OelIKay,
«Ctpoenue pepmentay, «Hyknennosble kucinoThl. JJHK», «CTpoeHue MoseKyibl



AT®y», «CtpoeHne 3yKapHOTHUECKON KIETKN», « CTPOCHUE KUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE NPOKAPUOTHUUYECKON KIIETKNY,
«CTtpoeHue sigpa KIETKI», « YTIEBOb, «JIumup.

O6opyioBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHUE [JIsi TMPOBEACHUS
HAOJIOICHUM, H3MEPEHUM, HKCIIEPUMEHTOB, MHUKPOMpENapaThl PaCTUTENIbHbIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3yyeHue KaTaaIUTUUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl WU KaTajaasbl)y.

JlabopatopHass pabota No 2. «M3ydeHuwe CTpoeHMsI KIETOK pPacTeHHI,
JKUBOTHBIX U OaKTEpUi IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hux
OTHICAHUEy.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WM METa00JIU3M. ACCUMMIAINA (TIJTACTUYECKUH 0OMEH) U
JUCCUMWISIIUS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIUM B TOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BelecTB: aBTOTPOHBINA U reTepoTpodHbIit. Posib pepmeHToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBas (a3pl  QorocuHTe3a. Peakuun
dborocunTeza. DPpdhekTUBHOCTh poTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JJI KU3HU
Ha 3emuie. BausiHue ycrnoBuii cpefibl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0
MPOJAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIolie OaKkTepruy. 3HaUCHHE XEMOCHUHTEe3a JIJIs
JKA3HU Ha 3eMJIe.

DHepreTuueckuii 0OMEH B KIeTKe. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMPOBAaHME DOHEPrUM B KIETKE. OJTambl JHEPreTHUYEeCKOoro oOMEHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe oOkucCieHHE, WIM KIETOYHOE
JIBIXaHUE. OxkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakiuun wmatpuuHoro cuHre3a. [enermdeckas unHdopmaunus u JIHK.
Peanuzanusi reHetudeckoil mHMOpManMu B KieTKe. [ €HETHUECKHl KO W €ro
cBoiicTBa. Tpanckpunius — Matpuunbliii cuaTe3 PHK. Tpancnsius — 6GuocunTes
Oenka. Oranbl Tpadcsaiuu. KoaupoBaHue aMHUHOKUCIOT. Pons pubocom B
OnocuHTe3e Oenka.

Hexkinerounsie ¢popMbl ku3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (1. U.
WBanoBckuit). OCOOGHHOCTH CTPOEHUS U JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEIIOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc ummynoneduimra yenoseka (BUY) — Bo3dyautens CIIN/a.



OOpatHas ~ TpaHCKpUNIUS, peBepraza ©W  wuHTErpasa. lIpodunakrrka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpanum:

[Toptpetsr: H. K. Konbios, 1. 1. IBanoBckuii, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHIPUS,
«JHepreTuueckuii oOMen», «Xiopormacty, «Dotocunres», «Crpoenune JIHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTHdecKui Ko,
«Bupycw», «bakrepuodaru», «Ctpoenue u xu3HeHHbIH 1mukia Bupyca CIIM/Ia,
oaktepuodaray, «Permmukamus JJTHK.

O6opynoBanue: monenu-anminkanun «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojaenb cTpykrypsl JJHK.

Tema 5. PazmHoOkeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIil 1MKJ, WM >KU3HEHHBIM UK KieTku. WMuTepdaza u MHUTO3.
[Ipouieccrl, mportekaromue B uHTEepdaze. Perukamus — peaxkius MaTPUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIL
JunnonaHeli M TAlUIOUJIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XPpOMATHUIBI.
[{uToNIOrMYeCKME OCHOBBI  PAa3MHOXKEHUS M  HMHAWBUAYAJIbHOTO  PAa3BUTHUSA
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum mutosa. lIponecchl, mpoucxonsume Ha
Pa3HbIX CTAAUAX MUTO3a. BHOTOTHYECKUI CMBICIT MUTO3A.

[Tporpammupyemast rubenb KIeTKU — aromTo3.

®dopmbl pa3sMHOKEHUSI OPraHU3MOB: Oecrojioe U nmojioBoe. Buasl 6ecrionoro
Pa3MHOXKEHUSA: [JI€JIEHWE HaJBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VcKkyccTBeHHOE KIIOHMpOBaHME
OpPraHW3MOB, €r0 3HAYEHUE IS CEJIEKLIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYUSA OT OECIOI0TO.

Meiio3. Cranun meito3a. Ilponecchl, IpoUCXOASIIME HA CTAUSIX MEio3a.
IToBenenue xpomocom B Meno3e. Kpoccunrosep. buonornuecknii cMbICI U
3HAYECHUE MEH03a.

['ameTtoreHe3 — mnpouecc 00pa3oBaHUSl TMOJOBBIX KIETOK Y >KMBOTHBIX.
[TonoBbie *xene3bl: CEMEHHUKM M SUYHUKH. OOpa3oBaHME W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30uM, SMIEKIETKAa) — CIEepMaTOre€HE3 M OBOIEHES.
OcoOCHHOCTH CTpPOCHMS SUIEKIETOK H crepMaTto3ousioB. OIIo10TBOpEHHUE.
[Taprenorenes.

NunuBuayanibHOe pa3BUTHE (OHTOTEHE3). OMOPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). tanbl YMOPUOHATBHOTO PA3BUTHS y MO3BOHOYHBIX YKUBOTHBIX:
npobsieHue, racTpyisius, opranorenes. lloctamOpuonansHoe pas3BuTHE. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHUA: TMPSMOE, HempsMoe (JTuYruHO4YHOe). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOr€HEe3 LIBETKOBOIO PACTEHMS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUS.

JdemoHcTpanuu:

Tabmuupr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUu», «BererartnBHOe pa3MHOXKEHHE
pactenmity, «J/lenenue kietku Oaktepuit», «CTpoeHHE TMOJOBBIX KJIIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukimy», «Pemnmukamusa JTHK», «Murtosy,
«Meriosy, «IIpssmoe u HenpsiMoe pa3BUTHEY, «]'aMETOTeHE3 Y MIICKOIUTAIOIINX U
yesioBeKay, « OCHOBHBIE CTaMU OHTOTCHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SHleKIeTka MieKonuTarnero», «KapruoknHes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MoOJAeib-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U NPpaKTHYeCKHUE PA0OTHI:

JlaGoparopuass pabora Neo 3. «HaOmrompeHue MuTO3a B KIETKAX KOHYHUKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHas pabora Ne 4. «l3yueHHe CTpOEHHS IOJOBBIX KJICTOK Ha
FOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacJjieiCTBEeHHOCTh M H3MEHYUBOCTH OPraHM3MOB.

[IpeaMet u 3amaum reHeTUKU. icTopus pa3BuTus reHeTUKU. Posib niuTonoruu
1 SMOPHOJIOTHM B CTAHOBJICHHM TEHETHKHU. BKIan poCCHMCKMX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHMKH. MeToapl TeHETHKH (THOpPHIOIOTHYSCKUM,
LIUTOT€HETUYECKUNA, MOJIEKYJIAPHO-TEHETUYECKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATHs. [ eHeTn4eckass CHMBOJIMKA, UCIIOJb3yEMasi B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTU HaCJIe/IOBaHUS MPU3HAKOB, YCTaHOBJICHHBIE I'. MeHaenem.
MonorubpuaHoe CKpenBaHue. 3aKOH e€IWHO-00pa3usi THOPUIOB IIEPBOTO
nokoyieHusi. IIpaBuno gomuHHMpoBaHUs. 3aKOH PACIICIUICHUS IPU3HAKOB.
['unore3a yuctorsl ramer. [1oaHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHMMOIO  HacJieJ0BaHUs
npu3HakoB.  LluToreHermueckne - OCHOBBI  JAUTHOPHUIHOIO  CKPEIIUBaHMS.
AHanuzupytouiee ckpenBanue. Mcnonp30BaHue aHamu3upyONIEro CKpenMBaHms
JUJISL OTIPE/ICSICHHS] TEHOTUIIa OCOOH.

CueruieHHOe  HaclieoBaHWe npusHakoB. Pabora T. Moprana 1o
CLECTUICHHOMY HAacJel0BaHUIO reHoB. HapylieHue CrerieHrst TeHOB B pe3ysbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHas TEOpHUs HACJICACTBEHHOCTH. | eHETHUUECKUE KaPTHI.



['enetnka mosia. XpoMOCOMHOE OMpEIESICHHE MoJjia. AyTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['omoramernsie W reTeporameTrHble oOpraHu3mbl. HacnemoBanue
MPU3HAKOB, CLETUIEHHBIX C TTOJIOM.

N3mMeHunBOCTh. BBl N3MEHUNBOCTH: HEHACIIECTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIMOHHON U3MEHUUBOCTH. BapualimoHHsbIi psig U BapralmoHHAas KpUBasl.
Hopma peakunu npusHaka. KonmyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HOpMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW U3MEHUYUBOCTH.

HacnencrBenHasi, wiM TreHOTHNHYECKasi, M3MEHYMBOCTh. KoMOuHaTHMBHas
U3MEHYMBOCTh. Meiio3 W TOoJIOBOM TpoliecC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaloHHas u3MeHYuBOCTh. Kinaccudukaius MyTanuii: TeHHbBIE,
XPOMOCOMHbBIE, TeHOMHbIE. HacToTa U mpu4uHbl MyTaluid. MyTareHHbie ()akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacleACTBeHHOU n3mMeHunBocty H. 1. BaBuioga.

BHesnepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoBeka. Kapumorun dyenoBeka. OCHOBHBIE METONIbI T€HETHUKH
YeJIOBEKa: TCHCAIOTHYCCKUM, ONMM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHM,
MOJIEKYISAPHO-TEHETUUECKUM. CoBpemeHHOE ONPENIECIICHHE reHOTUNA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[111P-ananu3a. HaciencTBeHHble 3a00JICBaHUS 4YEJIOBEKAa: TIEHHBIC OO0JIE3HHU,
00JIe3HU C HACJEACTBEHHOW MPEAPACIONONKEHHOCTHIO, XPOMOCOMHBIE OOJE3HH.
Comatnueckne W TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
3I0POBOTO 00pa3a *KU3HU, TUATHOCTUKH, TPOPUIAKTUKHN U JICYCHUS TEHETHIECKUX
Oone3Hel. MenuKo-TeHETUYECKOE KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKHU B MIPEJAOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOTHOpHMJIHOE  CKpEIIMBaHHME W €ro
HUTOTCHETUYECKAsA OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro IUTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpemMBaHUE,
«lluTosornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpeIIUBaHUA»,  «Meio3»,
«B3anMonencTBUE AJUICIBHBIX TE€HOBY», «l'eHeTHueckne KapThl pPacTECHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€eHeThKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUICHHOTO C TMOoJioM», «KapuoTumbl 4YenoBE€Ka U KUBOTHBIX», «Bumsl
W3MEHYUBOCTHY, «MoaudukainmonHas HU3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopa», «I'eHeTrka rpymni KpoBu», « MyTarlmoHHasi HK3MEHYUBOCTHY.

O6opynoBanue: Monaenu-ammIukanun «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonnoe momuHupoBanue», «JurubpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W MuKpompenapar «J/lpozoduna» (HOopma, MyTaruu
(bopMBbI KpBUIBEB U OKPACKH TeNa), Tepoapuii «I opox moceBHO.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlaGoparopHast padora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTMOPUIHOIO U
JUTUOPUIHOTO CKpEIIMBaHM Y APO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabota Ne 6. «M3yuenne MoaupuKaMOHHON U3MEHINBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOMY.

JlaGoparopHast pabora Ne 7. «AHanu3 MyTauuid y Apo30(Quibl Ha TOTOBBIX
MUKpOIIpenapaTax.

ITpaktnueckas pabora Ne 2. «CocraBneHHME U aHaIM3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IIpoLecc. 3apOXkICHHUE CEJEKIHH U JOMECTUKALHA.
VYuyenue H. W. BaBunoBa o0 1eHTpax MPOUCXOXKACHUS M MHOTO0Opasus
KYyJbTYPHBIX pacTeHUuM. LIEHTpbl NpOnCXO0XKAEHUS NTOMAIIHHUX >KUBOTHBIX. CopT,
IOPOJIa, IITAMM.

CoBpeMeHHbIE METObI CeNeKUMU. MaccoBblii U MHIUBUAYAIbHBIA OTOOPHI B
CEJICKIIMM PACTEHHM M KUBOTHBIX. OlEHKa 3KCTepbepa. bBIM3KOpOACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHUCTBIX JIMHUIL.
['erepo3uc, wim rudbpuaHas cuwia. HepoJCTBEHHOE CKpelMBaHUE — ayTOPUAMHI.
Otpanénnas rtuOpuauzauus u €€ ycnexu. VICKyCCTBEHHbBI MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTHMXKEHUs CENEKLMM pPACTEHUN, >KUBOTHBIX H
MHUKPOOPIaHU3MOB.

buorexHonorus Kak OTpaciib NPOW3BOJACTBA. ['€HHAsE WHXKEHepus. OTambl
co3ganusi pexkomOuHantHoM JIHK wu TpaHcrenneix opranusmoB. KierouHas
uHKeHepus. Kierounele KyabTypbl. MUKPOKIIOHAJIBHOE Pa3sMHOKEHUE PACTEHUM.
KiloHHpOBaHKME BBICOKONPOMYKTHBHBIX  CEJIBCKOXO3AWCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTHYeckue  npobimembl. MO  —  reHeTHYecKu
MOJU(MDUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: kKapTa «LleHTpsl TPOUCXOXKIEHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «[lopoasl qoMamHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OTaanéHnas rudpuauzanusy, «Padotsl akagemruka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWOTEeXHONOTUMY», «KIeTOuHbIE KYyIBTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJIsKH IUIOI0B U KOPHEIUIOAOB TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuii « CeTbCKOX03SIMCTBEHHBIC PACTCHUSI.



JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIBHBIM  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JabopaTopuio
arpOyHHMBEPCUTETA WM HAYYHOTO IIEHTPA).

11 KIIACC

Tema 1. DBoJIIOLIUOHHASA OUOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUHU. BOJIOIUOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOTIOLMOHHON TEOPUHM HA pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [laneoHTONIOrMYECKUEe: TMOCIEA0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJOTMYECKOW JIETOMUCH, TEPEeXOHble (HOPMBI.
buoreorpadguyeckue: cxoacTBO U paziuuue payH u Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA U PA3MUUig AMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTEeH Yy Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IIpennochulku BO3HUKHOBEHUS
napBUHU3Ma. JIBWOKyIME CHUIIBI JIBOJIIOIUHM BHIIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTU PECYpCOB, HEONpeneaEéHHass U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBoitonus. [Tonynsuusa kak eIMHUIA BUIa U SBOJIOLIUH.

JIBrkymue cuibl ((hakTopbl) SBONIOLUMU BUIOB B MpHUpoae. MyTalmOHHBIN
nporiecC ¥ KOMOMHATUBHAs W3MEHUUBOCTh. [lOMyNsIIMOHHBIE BOJIHBI M Jpeid
reHoB. M30J1s1ust 1 MUrparusi.

EctecTBenHnbiii oTOOp — HampaBisommii Qgakrtop dBomONUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoONIeHHOCTh OPraHU3MOB Kak pe3ynbTar HBOJONUHU. [Ipumepsl
MPUCIOCOOJIEHUI y OpraHnu3MoB. ApoMOp(O3bl U UIMO-3 Il TALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomorusi.  PopMbl  ABOMIONUHU:  (QuUiIeTHYECKas, JTUBEPreHTHas,
KOHBEpIreHTHas, napamienbHas. HeoOpaTuMocCTh 3BOJIOLHMH.

[TpoucxoxieHne OT HecleUuaaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anus. AJanTUBHAS paJHaIivsl.

JlemoHcTpanuu:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. /lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabnuupl u cxemsl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoablln
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOpP», «MHOrooOpa3ue COpTOB pacTeHHIl»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTanuoHnHas
U3MEHUYHUBOCTE», «ApoMopdo3sry, «Hamoamanrtamum», «OOmas mereHeparusy,
«/IBmkymue cunbl sBomonun», «Kapra-cxema wapuipyra nyrtemectBus Y.
Hapsunay», «bopwba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO0opyioBaHuE: KOJUIEKLHSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMHU OKPAaCKH,
Ha0oOp IJIONOB M ceMsAH, KoyuieKuus «lIpumepbl 3alMTHBIX TPUCHOCOOJICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIPABJICHHS SBOJIOLUNY», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapta Mupa, KouleKuus «@POpMbl COXPaHHOCTU
UCKOMAEMbIX JKMBOTHBIX W pacTeHMi», Mojaenb anmaukanusa «llepekpéct
XpOMOCOM», BiIaxHble Tmpenapatbl «PasButne Hacexkomoro», «Passurue
JSATYIIKW», MUKpomnpernapaT «/[po3oduna» (Hopma, myTanuu GOpMbI KPbUIHEB U
OKpPACKH TeJa).

JlaGopaTopHblie U NPpaKTHYECKHUE PA0OTHI:

JlaGoparopnass pabora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue MpUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HU Ha 3emuie.

JlonaydHble TPEACTABICHUA O 3apOXKIACHUU >KU3HM. HaydyHble runoressl
BO3HMKHOBEHUSI JKM3HU Ha 3emiie: aOWOreHe3 M IMaHCIepMusa. XUMHUYecKas
3BOJIFOLIMSA. AOUOTEHHBIM CHHTE3 OpPraHMYECKHUX BELIECTB W3 HEOPraHUYECKUX.
DKCHEPUMEHTAIBLHOE OATBEPKICHUE XUMUYECKOHN 3BoMtonMU. HayanbHbIe STaIbI
ouonornyeckoi 3Bomonuu. I'unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHHME NPOTOKIETKU. llepBble KIETKM M HMX JBOJIIOLUA.
@opMHUPOBAHUE OCHOBHBIX IPYIIM KMBBIX OPTAHU3MOB.

PazBuTne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa u €€ mNepuoabl: KEeMOPHUICKUM,
OPIOBUKCKHH, CUITyPUNCKUH, JEBOHCKUI, KAMEHHOYT'OJIbHBIN, IIEPMCKHM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3olickass »3pa © €€ TNepuolbl: NaJCOrCHOBbIA, HEOTE€HOBBIM,
AHTPOITOI€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTUYECKUX mporeccoB. OCHOBHbBIE 3Tarlbl
HBOJIFOIIUU PACTHTEILHOTO W JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [[0osiBNIEHUE, pACUIBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue -HBOIOUMH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbI OPTAHU3MOB.

OBOJIOLHKA YeT0BEKa. AHTPONOJIOrHs Kak HayKa. Pa3BuTue npencTraBieHuid o
MPOUCXOKIECHUN YeJIoBeKa. MeTo/bl U3ydeHHus aHTpororeHeza. CxoacTBa
pa3Inyus 4eJI0BEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YETIOBEKa.

JBwxymue  cuibl  (akTopsn) anTponoreHe3a.  HacneactBeHHas
U3MEHUYUBOCTb UM  €CTeCTBEHHbIH o0TOOp. OOIIEeCTBEHHbIH 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUM TPyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAIMM ¥ BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKHU, YenoBeK
yMmenbii, YenmoBek npsaMoxondiuu, YenoBek HeaHAepTalbCKkui, YenmoBek
pasyMHbIii. Haxoakum HMCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBAHUS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3ra, 00pa3 XU3HU, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHasi  (dPKBaTOpUaibHasi),  MOHTOJIOWHAS
(a3maTcko-amepukaHckas).  YepTbl ~ IPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CYLIECTBOBaHUS. EAMHCTBO 4YeNOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanun:

[Toptpetsl: ®@. Pemn, JI. ITactep, A. Y. Onapun, C. Mumuep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBenne CotHEUHOM cucTeMbl», «Pa3Butue
opraHuueckoro mupa», «Pactutenpnas knetka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKUX 4YEPT CTPOEHHUS YEIOBEKa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJIOTMUECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJOBEKay, «JlpeBHeimme moan», «peBHue moam», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeT0BeueCKrue pachh».

O6opynoBanue:  Mmysspku  «IIpoucxoxiaenue — 4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAaHAEpPTaliblla, KPOMAaHBbOHIIA), CJENKH WIIU
M300pKEHUS KaMEHHBIX OpYAWil TEPBOOBITHOTO YEJIOBEKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebsia), TreoxXpoHoJoruueckas TaOnuma, KoJuieKius «DopMbl
COXPAHHOCTU UCKOTIAEMbIX >KUBOTHBIX U PACTCHUI.

JlabGopaTopHble ¥ NpaKkTU4ecKne padoThbI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne MCKOMaeMbIX OCTATKOB PACTEHUUN U
YKUBOTHBIX B KOJUJIEKIIUSX).



OKcKypcus «IBOJIONMS OPTraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranusmbl 4 OKpyKaK0IIAs cpeaa.

DKOJIOrus KaK HayKa. 3ajau U pa3Aeibl SKOJIOTUU. METOIbl KOJIOTMYECKHUX
UCCIIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3IYIIHAs, MOYBEHHAas,
BHYTPHUOPTIaHU3MEHHAS.

Oxonornueckue (daktopel. Krnaccudukarus sSKoJoruyeckux (PakTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JleHcTBHE HSKOJIOTUYECKHUX
(GaKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTOphl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMBl.

buotnueckue (bakTOpHI. Bunnr OMOTHUYECKUX B3aMO/IEICTBUM:
KOHKYPEHIMs, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koonepanus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIIU3M,
HEUTpau3M. 3HauyeHUE OMOTHYECKHX B3aUMOACHCTBUU MJI1 CYLIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKa3aTesn
NOMYJISIUMU: YHUCIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MIPHUPOCT,
Murpanus. J[uHaMuka 4ucaeHHOCTH MONYJISALUU U €€ PeryJIsiysl.

JdemMoHcTpanuu:

[Toptpetsl: A. 'ymGonbar, K. ®@. Pynse, O. I'ekkerns.

Tabmumpl u cxembl: kapta «lIpupogusie 30HB 3emun», «Cpenbl OOUTaHUS
opranu3mMoBy», «®oronepuomnszm», «llomymanun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MOMYJISIUUU UHDY30puu-Ty Pesbkn», «IIumiesblie nenm.

JlabopaTopHble ¥ NpaKkTH4ecKne padoThbI:

Jlabopatopnas padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOUTAHUSD.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «Iloacd€T MIOTHOCTH MOMYJISIIINI Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOiecTBa M 3K0JI0rHYECKHE CUCTEMBI.

CooOmiectBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHUAOBas,
MpOCTpaHCTBEHHasA, Tpoduueckas (muimeBas). Bunbi-momunantel. CBsi3u B
ouoneHose.

Okonoruueckue cucrembl (IKocuctemsbl). [loHsitue 00 »dKocucremMe u
ouoreornieHoze. DyHKIMOHANbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUH B 3KOCHCTEME.
Tpoduueckue (mumieBble) YpOBHHM 3KOocHCTeMbl. [lumieBbie Ilemu U CETH.
OcCHOBHBIE TOKa3aTed HKOCHUCTEMBI: OMOMacca, MPOAYKIHUSA. IKOJOTHYECKHE
nupamMuibl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM:
YCTOMYUBOCTh, CAMOpEryJisiliug, pazputue. CyKiieccus.

[TpupoaHble PKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe 1 X034iCTBEHHOE 3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (axkTop ycToiunBocTH sKocucteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnajackoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouoceprl. XKuboe BemectBo U ero (ynkmuu. OcobeHHocTH OMOCchepsl Kak
ro0aibHOM 3KocucTeMbl. [luHamMuyeckoe paBHOBecHe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BeHIECTB U OMOT€OXUMHUYECKHE LUKJIIbI 3JIEMEHTOB (YIJIepoaa,
a3zota). 30HabHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIN.

UYenoeuecTBo B 6nochepe 3emiu. AHTpororeHHbIe M3MEHEeHUs B Ouocdepe.
['11o6GanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

CocyiiecTBoBaHHE PUPOIBI u YeJI0BEYECTBA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH OHochepbl. OCHOBA pallMOHAILHOTO
yIOpaBlIEHUS TNPUPOAHBIMU pPECypcaMH M HMX HCHOJIb30BaHUE. JlocTuxkeHus
OHOJIOTHY U OXpaHa MPUPOJIbI.

JdemMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupbl u cxemsl: «llumeBpie nenu», «bUONEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenu mnuTaHus», «IKOJIOTHYECKAs MUPAMUIA,
«buocdepa u yenopek», «IKocUCTEMA MIUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA
XBOWHOTO  Jjeca», «buoneHo3d BomoéMa», «ArpoueHos», «lIpumepHbie
AQHTPOIIOIECHHBIE  BO3JACHUCTBUS HA nOpupoay», «BaxHelline HMCTOYHUKU
3arpsi3HEHUs] BO3JlyXa M TPYHTOBBIX BOa», «llouBa — BaxkHeHIIas coCTaBisIOLIAs
ounocheprry, «DakTopsl Aerpaganuu mous», «IlapHukoBsiii 3QdekT», «DakTophl
pPaJMOAaKTUBHOTO 3arps3HeHust Ouochepr», «OOmas crTpykrypa Ouocheps,
«Pacripoctpanenue >xku3Hu B Ouocdepe», «O30HOBBI 3KkpaH Ouochepb»,
«KpyroBopoT yriepona B 0uochepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Monenb-anmukanus « Tunudaneie OUOIEHO3bD», repbapuit
«PacturenbHbBIe COOOIIECTBAY, KOJUICKIIMN «brorenosy, «Bpeautenn BakKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu © KOJUICKIIMA PACTCHHH U
JKUBOTHBIX, MIPUHAJUICKAIINE K Pa3HBIM JKOJOTMUYECKHUM TpymnaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, W300paKeHHS OXpaHSIEMBIX BHJIOB
PacTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA [IPOI'PAMMBLI IO
BUOJIOTUN HA  BA30OBOM  VPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBIMBarKOTCAd TpeOOBaHUS K pe3yJibTaTaM
OCBOEHHUsI OOy4YalollMMHCSl TMPOrpaMM  CpeaHero o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAINIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHMS MpenmeTra «buomorus»
BBIJICJICHBI CIEAYIOUIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMUCS POCCUUCKOM
FPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJudue MOTHBAIMM K  OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHUH JUYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W HCTOPHUYECKHX TPATULMKA Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOlIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMA YCTAaHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJWYUE DKOJOTHYECKOTO0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTABUTH 117 U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocturarorcs B
€UHCTBE YYEOHOM U BOCIUTATEIbHOW JEATEILHOCTH B COOTBETCTBUHM C
TPAJAULIMOHHBIMA POCCUMCKUMU COILMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMU B OOINECTBE IMPaBHJIAMH W HOPMaMH
MOBEJACHUS W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS U
CaMOpAa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3ULUMHU JIMYHOCTH, MATPUOTU3MA,
YBKEHUS K 3aKOHY U MPABOIOPANKY, YEIOBEKY TpyAa U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHHS, OEpEKHOIO0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaAUIHAM MHOTOHalMOHAJIBHOTO Hapoxa Poccuiickoii denepanuu, mpupose u
OKpYXKaroUIen cpelie.

JlngyHOCTHBIE pE3ysbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH IIO3MIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
OMBITA U OMNbITA JEATEIBHOCTA B MPOLIECCE PEATU3AMU OCHOBHBIX HaIpPaBJICHUN
BOCIUTATEJILHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaIaHCcKOr0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO 1

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESTEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4YeOHBIX M TO3HABATEIbHBIX 3a7]a4, BBIMOJHEHUH
OMOJIOTMYECKUX AKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMIO TI0O OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JICHMCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSAMH U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBIX, TMO3HABATEJIbHBIX M HCCJIEIOBATEIILCKUX 3a7a4, YBAXKUTEIBHOTO
OTHOIIICHHS K MHEHHMIO OIIMOHEHTOB IIpH OOCYXXKJIEHUHM CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIEHTUYHOCTH,
MaTpuoTU3Ma, YBaXKCHHUSI K CBOEMY HapoJy, UYBCTBA OTBETCTBEHHOCTH HEPEN
Ponunoil, ropmoct 3a CBOM Kpail, CBOO PoJauHY, CBOWM $f3bIK U KYJIbTYpY,
MPONIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U TAaMATHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHMMAaHWS 3HAYeHHUsS OHWOJOTMH B IIO3HAHWU 3aKOHOB
MPUPO/IbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIyKEHUIO W 3amurte OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAaHUE JTyXOBHBIX IECHHOCTEN POCCUICKOTO HAPOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U IIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TIPUHATUA LIEHHOCTEHW CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHE 3MOIIMOHAIIBHOTO BO3JIEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uueckoro BocnUTaHUsI, (POPMHPOBAHUS KYJLTYPbI 310POBbSI U
IMOIMOHATBHOI0 0JIATOIOTYYHA:

MOHUMAaHUE W peanm3alus 370pOBOTO W 0e30macHoro oOpasza KU3HU
(3mopoBo€  mUTaHHWE, COOJIIOACHWE TUTHMEHUYECKUX MpPaBUI U HOPM,
cOAJIaHCUPOBAaHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (Qusnyeckas
aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAHWE I[EHHOCTH TMPaBWI WHIUBUIYAJBHOTO M  KOJUIEKTUBHOTO
0€30MacHOI0 MOBEJACHUS B CUTYAIMUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HaHHUE MOCHEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOJI00HUE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

UMHTEpEeC K pazinuHbiM cepam npodeccuoHanbHON AESITEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiell mpodeccuu U peaau30BbIBATH
COOCTBEHHBIE KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3KOJIOrH4eCKOT0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOE OTHOIIEHHE K MPUPOJAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHSA HKOJIOTHYECKOM KYJbTYphl: TPHOOPETEHHE OIbITA
IJIAHUPOBAHUSI TMOCTYNKOB W OIEHKM MX BO3MOXHBIX TOCIEICTBUN IS
OKPY KAIOIIEN CPEbI;

OCO3HaHME TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HAHUS W YMEHUS TNpU pPEIICHUU TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIONb30BaHUEM  (COONIIOIGHHE  MpPaBWII  TOBEIECHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DJKOCUCTEMAaX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOChEphl);



AKTUBHOE HENPUATHE JCUCTBUW, MPUHOCSAIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE MPOTHO3MPOBATh HEOIArONPHUITHBIE SKOJOTMYECKUE
NOCJIEICTBUA NMPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPALLATH UX;

HaJIMYUE Pa3BUTOrO SKOJOTHUYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYIbTYpHI,
onbITa NEATEIbHOCTU HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABAaTEJIbHOM, KOMMYHUKATHUBHOW M COLMAJIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTU 3KOJIOTHUECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTA B MOJIUKYJIbTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3bIKOBOM W YUTATENbCKOW KYJIbTYpPbl KAaK CpEICTBa
B3aMMOJICHCTBUS MEXY JIFOAbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenupuku OUOJOTUM KaK HayKh, OCO3HaHUs €€ pojiu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBILUICHHS, CO3JaHUM LEJOCTHOIO
NpeACTaBleHusd 00 OKpYy)KarolIeM MHUpE KaK O €IMHCTBE NPHUPOAbI, YEIOBEKa U
oOIIecTBa, B TMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpodiieM
COXpaHEHUs IPUPOJIHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHU I COBPEMEHHOW IMBUIIM3ALIUU:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEIMILIMHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MpoOJIeMbl  pPa3BUTHUSA
4eJI0BEYECTBa, MOMCKA MyTel BbIX0/a U3 IN00aIbHBIX SKOJIOIMUECKUX MPOOJIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTUYECKUMX 3HAHUM B IENX
NOBBILIEHUSI OOIIEN KyJbTYypbl, €CTECTBEHHO-HAYyYHOH TI'PaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJIBHON IPaMOTHOCTH O0yYaroluxcs, popMUpyemMon
IIPU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCHOJb30BaTh IIOJlydaeMble 3HAHUS JUId aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY KAIOIIEr0 MHpa U MPOUCXOAAIIMX B HEM M3MEHEHMIA,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAy4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbIO MOJYyYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
perieHus mpooJieM B pealbHBIX )KU3HEHHBIX CUTYyaITUsX;

OCO3HaHUE LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
MPOEKTHYIO M UCCIIEOBATENbCKYIO ACSTENbHOCTh MHIUBUIYAIbHO U B TPYIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HEMpPEphIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO OWOJIOTUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS yueOHOro npeamera «buomorusp»
BKJIIOYAIOT: 3HAuMMble s (OpPMHUpPOBAHHUS MHUPOBO33PEHUS OO0YHAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOLIEHAYUYHbIE MOHATHS, OTPAXKAOIINE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHUpAa M CHeUu(UKy METOAOB TMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIUs, SBJIEHUE, IIPOLECC,
cUCTEeMa, Hay4yHbId ()aKkT, MPUHLIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs,
UCCleoOBaHUE,  HAOJIOJIEHHWe, HU3MEPEHHE,  JKCIEPUMEHT U JIPYTUX),
yHUBEpCaIbHbIE Yy4YeOHble JEHCTBUS (MO3HABaTENbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATIBLHOM
TPaMOTHOCTH H  COIMAJIBHONH KOMIICTCHIIMM OOYYarOIIUXCs, CIIOCOOHOCTH
00yJaroIXCs UCTIOJIh30BaTh OCBOCHHBIC MEXKIUCIUTUTHHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUSA U  yHHUBEpCAJIbHbIE Yy4yeOHbIE JEHCTBUSA B
ITO3HABATEJIBHON U COLMAJILHOM ITPAKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHUS IMPOTPAMMBI CpPEIHEro O0OIIero
00pa30BaHus TOJDKHBI OTPAXKATh:

OBananenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6azoBble JJOrHYECKHE eiiCTBUSI:

CcaMoOCTOSITENIbHO  (OPMYJIHpPOBaTh M aKTyaJU3UpOBaTh  MpodiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh TMPU OCBOECHHWU 3HAHUWA NPUEMBI JIOTHUECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMUsI, KilaccuuKaluu, 0000I1eHHs ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIETSATh MX XapaKTepHbIC MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C JPYTUMH MMOHATUSIMU);

ONpENeNATh LEIU ACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI IESITEIbHOCTH C MOCTABJICHHBIMU 1IEJISIMHU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 00bsICHEHUS! (DAaKTOB U SIBIICHUM
YKUBOM IIPUPOJBI,

CTPOUTH JIOTMYECKHUE PACCYKJICHHS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
ABJICHUSIX, (POPMYIIUPOBATH BHIBOJIbI U 3AKIIOYECHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpencrtea  JUIA MPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOrO  POJA,  BBIABIEHHBIX B PAa3JIMYHBIX
UH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3padaTblBaTh IUIAH PELICHUA NPOOJIEMBbl C YYETOM aHaIu3a MMEKUIUXCS
MaTepuaIbHbIX U HEMATepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI I€ITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX PEAIBbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUSA:

BJIAJIETh HABbIKAMH YYEOHO-UCCIEA0BATENbCKOM U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHuss MpoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOUCKY METOJIOB PELICHUs TPAKTUUYECKHUX 3aj]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3MYHbIe BUAbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, MNpeoOpa30oBaHUI0 W MPUMEHEHUI0 B y4eOHBIX
CUTYaLIUSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(opMuUpPOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MOHSATUSAMU U METOaMH;

CTaBUTh M (OpMyJIupoBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpPOBATh 3ajaady,
BBIJIBUT'aTh TMIOTE3y €€ pElICHUs, HAXOAMTh apryMEHThl U1 JOKa3aTejbCTBA
CBOMX YTBEPKJICHHM, 33a/1aBaTh IApaMETPbl U KPUTEPUU PEILCHUS;

aHAIM3UPOBAaTh IIOJYYEHHbIE B XOJA€ pEIIEHUs 3aJaud  pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYLIECTBIISTh LI€JICHANIPABICHHBIA TMOUCK MEPEeHOca CPEACTB U CIOCOO0B
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPENy;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, MpEIaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, I0NYCKAIOIIME albTePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMAIMU (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JIUTeparype, OHOJOTrMYECKHX CJOBapsAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



uH(OPMAITUIO PA3TUYHBIX BUAOB U (POPM MPEICTABICHUS, KPUTHUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMPOCHl U TMPUMEHSTh PA3IMYHBIE METOABI TP MOUCKE U
otbope Ouosornueckoit MHGOpPMAIIUU, HEOOXOIUMOMN JIsI BBIMOJHEHUS YUCOHBIX
3azay;

npUOOpETaTh OMBIT HCIOIB30BaHUS HWH(POPMAITMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYyJIbTYPy aKTUBHOTO MCTIOJIB30BAHMS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMaJIbHYIO  (QOopMy  MpeCTaBICHUS
ouosiornvyeckor nHGopmanuu (cxembl, rpadUKu, AUArpaMMbl, TaOIUIIBI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAy4yHBIA S3bIK B KadyeCcTBE CpelncTBa Mpu padoTe cC
Ouonornyeckor HHPOpMaLMEN: TPUMEHSATh XUMUYECKHe, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJibl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENICTBA
HATJISAHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
nH(OpPMAITMOHHON 6€30MaCHOCTU JTUYHOCTH.

OgBiaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aAKTHBHO yUaCTBOBATh
B JMAJIOTE WM JUCKYCCHUU TIO CYIIECTBY OOCYKJIaeMOi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS MpejiaracMou
3aJlay, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIUN NPYTUX YYACTHUKOB
Janora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYaIUM,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh Pa3MYHBIMH CIOcO0aMu OOIIEHUS U B3aMMOJCHCTBHSI, MTOHUMAThH
HaMEpPEHUs IPYTUX JIFOJIeH, MPOSBISATh YBAKHUTEIFHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C KMCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTD:

MOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaTbHOU
paboThI IpU pelIeHUN OMOJIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOCHCTBUS NP PEUICHUU YUeOHOM 3a/1a4u;

BBIOMpATh TEMAaTHUKy W METOJbl COBMECTHBIX NEHCTBUM C Y4ETOM OOIIMX
WHTEPECOB M BOZMOKHOCTEH Ka)KJIOTO UJIeHa KOJICKTHBA;



OPUHUMATh LE€JIM  COBMECTHOW  JESATENIBHOCTH, OPraHW30BBIBaTh U
KOOPJAWHUPOBATh JCUCTBUS MO €€ IOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacnpenensaTe poiM C YYETOM MHEHUH YYacTHUKOB, OOCYXIaTh pPE3yJIbTAThI
COBMECTHOM paboThI;

OIICHMBATh KA4e€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHHUKAa KOMAaHIbl B
OOIIMii pe3yIbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKThI, OLEHHWBATh HAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUHMMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaLMSIX, TPOSBIISATh TBOPUYECTBO U BOOOpaKEHUE, ObITH UHUIIUATUBHBIM.

OgyaieHHe YHHBEPCAJIbHBIMHU PeryJIsTUBHBIMHU AeHCTBHAMM:

1) camoopranuzanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIA BBISBICHUS MPoOJIEeM U HX
pelieHus B )KU3HEHHBIX U yY€OHBIX CUTYyaIIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX MU MOCTYIKAX MO OTHOLICHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 30POBbIO0 OKPYKAIOIIHNX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATEIIBHYIO JIESITEIBHOCTD, BBISABISATH
npo0eMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1adyu B 00pa30oBaTEIbHOMN
NEeATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH  PELIEHUs MNpoOJieMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTSHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO IOBBIIIATH CBOW 0Opa30BATENIbHBIA H
KYJIbTYpPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallMsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABbIKAMHM  TO3HABaTEIbHOM  peduieKCMu  Kak  OCO3HAHUs
COBEPILIAEMbIX JIEUCTBUA M MBICIUTENBHBIX MPOIECCOB, HMX PE3YJNbTATOB U
OCHOBAHMH, HCNOIb30BaTh NPUEMBI pedieKCun sl OLIEHKH CHUTyallH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PEIICHHS IO MX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX @pPH aHaju3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0OS M APYTrUX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYIMX IPH aHajJu3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTHX HA OLUMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C TO3UIMU JPYTrOro 4eJoBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpeametHble pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Ouojorud Ha
0a30BOM YPOBHE BKIIIOUAIOT cielU(pUUYECKUe sl yueOHOro npeamera «buonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI JEHUCTBUN MO OCBOEHUIO, MHTEPIPETALUN U
peoOpa30BaHUIO 3HAHUM, BUBI ACSITEIBHOCTU 0 MOJYUYEHUIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUW B PA3IMUYHBIX YUYEOHBIX CUTyallUsX, a TaKXKe€ B pealbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpeamMeTHbie
pe3ynbTaThl IPEACTABIIECHBI IO FOJIaM 00y4YEeHUSI.

[IpenmeTHbIe pe3ynabTaThl OCBOCHUSI yueOHOro npenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTbh 3HAHUN O MECTE U POJIK OMOJIOTMU B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpPAa U HAYYHOIO MHUPOBO33PEHUS, O BKJIA/N€ POCCUUCKHUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOTUH, (YHKIHMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEUICHUS )KU3HEHHbIX 3a]1ay;

YMEHHUE PACKpBhIBATh COJIEp)KaHUE OMOJIOTMUECKHX TEPMHHOB W TOHSATHIA:
KWU3Hb, KJIETKa, OpraHu3M, MeTadonn3M (OOMEH BeIIEeCTB U MPEBpaIlCHUE
HHEPrum), TOMEOCTa3 (CaMOpEryJsilus), YPOBHEBAsI OpraHU3alMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJICHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3JlaraTb OHOJIOTUYECKHE TeopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IEHTpajbHas JOTrMa MOJICKYJsIpHOM Ouosioruun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKIEHUS KYJbTypHbIX pacTteHuid H. V. BaBuiioa), onpenenstb rpaHUIbl
UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJJAMU HAYYHOTO MO3HAHUS B OWOJIOTHH: HAOMIOJEHUE U
ONMHMCAHKUE MUBBIX CHUCTEM, MPOLECCOB W SBICHWUM, OpraHU3alMs W IPOBEJICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BBIJBM)KEHHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HWCCIEAYeMbIMA BETUYMHAMHU, OOBSICHEHUE TOTYyUYECHHBIX



pE3yNbTATOB, UCHOJB30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJbI HA OCHOBAHUU NOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT H
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 M 3SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OILUIOJIOTBOPEHMSI, Pa3MHOKEHHS, HHIWBUAYAJIbHOIO PpAa3BUTHA OpraHU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJYyUYEHHbIE 3HAHMS N1 OOBSCHEHUS] OMOJIOIMUYECKHUX
IPOLIECCOB U SIBICHUH, JUISl MPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LENpl0 oOecnedeHus: Oe30MacHOCTH CBOEro 3/J0POBbS U 3JI0POBbS
OKPYXAaIOILUX JIOAEH, COOMI0IEHUs HOPM I'PAaMOTHOTO MOBEJEHUS B OKPY KaloIIEn
OPUPOJHOM cpele, MOHMMaHHE HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTUIKEHUN
COBpEMEHHOW  Ouojoruu ¥ OWUOTEXHOJIOTUH Ui PalMOHAJIBHOIO
IPUPOAOIIOIb30BAHUS;

yMEHUE pelaTh >3JEeMEHTapHble T€HETHYEeCKHE 3aJayd Ha MOHO- U
JUTHOpPUIHOE CKPELIMBAHUE, CLEIUIEHHOE HAaCIEAOBAHUE, COCTABISTH CXEMBI
MOHOTHMOPHUIHOTO CKPEIIMBAHUA JUIsl TPEJCKa3aHUs HACIEIOBAaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOIHATh JA0OPATOPHBIE M MPAKTHYECKUE PadOThI, COOJIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U Ta00PATOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKH OIEHMBaThb M HWHTEPIPETHUPOBATH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP’KaHUs, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE€ 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBa MAacCOBOM MH(OpPMAIMH, HAYYHO -IIOMYJISIPHBIE
MaTepHualbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBAHUNA B OWOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOILEHUS,
000011ass 6MOJIOTUYECKYI0 UHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
MCI0JIb30BaTh NOHSATUIHBIN anmnapar OUOJIOTHH.

[IpeameTHble pe3ysibTaThl OCBOEHUs yuyeOHOro npeamera «buosorus» 6 11
Kj1acce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIA/J€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWONOTUM, (YHKIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMUHOB U TOHSATHUI:
BUJI, TOMYJIALKSA, TeHO(OH I, IBOJIIOLMS, IBUKYIIUE CHIIbI ((PaKTOPBI) SBOIIOIHH,
MPUCIOCOOJICHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIyIEHThI, IIENU  IHUTAHMUSI,
AKOJIOTHYECKas Tpamua, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJIOTMYECKUE TEOpUHM (3BOJIOLMOHHAs Teopus Y.
JapBuHa, CHHTETMYECKash TEOpHUS DHBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoasimeBoro cxonctea K. M. bapa, uepenoBanusi riaBHBIX HampaBJICHUA U
nyteit 3Bomonu A. H. CeseprioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHUE BJIaJIETh METOJJaAMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OMHMCAHHWE MUBBIX CHUCTEM, MPOIECCOB M SBJICHUM, OpraHU3alMs U TPOBEICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIIBW)KEHHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HWCCICAYEMBIMA BEIUYMHAMH, OOBSICHEHUE TIOJYyYCHHBIX
pe3ybTaTOB, MCIHOJb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUH M 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBbIE NPHU3HAKH CTPOCHHSI OHOJOTMYECKUX
OOBEKTOB: BHIOB, MOMYJALMNA, TPOAYIECHTOB, KOHCYMEHTOB, pEIYyICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTU, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUSI HKOJOTMYECKUX (HaKTOPOB Ha OpraHU3Mbl, TEpeHoca
BEIIECTB W TIOTOKA HSHEPrUU B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OMOT€OXMMHUYECKHUX
LMKJIOB B Onocdepe;

yMEHUE TMPUMEHSATH MOJTYUYEHHBbIC 3HAHUSA NJIs1 OOBSICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, U1l NIPUHATHUS MPAKTUYECKUX PELICHHUU B ITOBCEAHEBHOMN
KU3HU C Lenplo olOecriedeHus O€30MacHOCTH CBOErO 3JI0POBbS M 370POBbs
OKPYXAaIOILUX JIOAEH, COOII0IEHUs HOPM I'PAMOTHOTO MOBEJEHUS B OKPY KaloIIEn
OPUPOAHON Cpeje, NOHMMAaHUE HEOOXOJUMOCTH HCIONb30BaHUSA JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHAIBHOTO MPUPOIOTIOIB30BAHMUS;

yMEHHUE peniaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a7a4M, COCTABIIATh CXEMbI
NepeHoca BEIIEeCTB U DHEPTUU B SKOCUCTEMAaX (IIEMU MUTAHUS);

YMEHUE BBINOIHATh JA0OpPATOPHbIE M MPAKTHUYECKUE padOThl, COOJIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1TA0OPATOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTUYECKH OIICHHUBATh M HWHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUS, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpMAIIMU, HAYYHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  TJIOOQIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

yMEHUE CO371aBaTh COOCTBEHHBIE ITMCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass 6MOIOTUYECKYI0 UHPOPMAITUIO U3 HECKOJIBKUX HWCTOYHHKOB, TPAMOTHO
WCII0JIb30BaTh MOHSITUIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/mm P Konrpoabubie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [{OK
1 broorus kak nayxa 2 0 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 K 1
UBBIC CHCTEMBI U UX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 JKuzHenesaTeIbHOCTh KIETKH 6 1 0 https://m.edsoo.ru/7fA1c292
5 PasMHOXEHUE U UHAMBUAYAIBHOE Pa3BUTHE 5 0 1 bubmmnoreka HOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
6 HacnencTtBeHHOCTE M M3BMEHUYMBOCTh 8 1 15 bubnunoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmorexa LIOK
7 3 0 0
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
but6mmorekxa [IOK
8 P 1 1 0
SSEPBHOE BpeMi https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4



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

11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrtpoabnbsie IIpakTuueckue (pp )
MPOrpaMMblI Bcero od0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchI
1 DBOJIOIIMOHHAST OMOJIOTHS 9 0 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE M pa3BUTHE KU3HH Ha 9 1 05 bubnmnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 O 5 0 1
PTamisMbl 1 ORpyarota cpeaa https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 0 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 1 1 0 bubmmorera LIOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uupoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTHnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuyeckas padora Ne 1 1 0 05 bubnuoreka [IOK
«Hcnonp30oBanue pa3anyHbIX METOOB IIPU ' https://m.edso0.ru/863e6122
W3YYEHUU OMOJIOTUUECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpoOLECCHl U UX 1 0 0 bubnmuorexa [JOK
U3y4YeHue https://m.eds00.ru/863e6564
4 Xumuueckuii coctaB KiaeTku. Boga u 1 0 0 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 0 0
CATICH, LOCTAE 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «/3yueHne KaTaIUTHICCKOW aKTHBHOCTH 1 0 0.5 bubmmorexa [JOK
M ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasasbl)»
bu6mmoreka [IOK
7 v I 1 0 0
TICBOBL. ST https://m.eds00.ru/863e6870
8 Hyxnennossie kucnotel. ATO 1 0 0 bubmmorexa LIOK

https://m.edso0.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUYCHHA KIICTKU.

bubmuorexa [JOK

9 0
Knerounas teopus https://m.edso0.ru/863e6e88
10 KieTka kak 1eJI0CTHAs )KUBasi CHCTEMa 0
CtpoeHune d3yKapruoTHUYECKON KIICTKH.
JlaboparopHas padota Ne 2 «3yueHue
. bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 oUBOB 1 GAKTEDHI IO MIKDOCKOLOM Ha 0.5 https://m.edso0.ru/863e6ff0
p p A p https://m.eds00.ru/863e716c
TOTOBBIX MUKpOIIpEIaparax u ux
OIIHCAHUE
bu6mmoreka [JOK
12
O6mer BemecTs wim MeTabommsM 0 https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHITES 0 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14
DHepretuieckuit 00men 0 https://m.edso00.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [(enenue
KieTku. Mutos. JlabopaTopuas padora Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 0.5 bubnmorexa LHOK
' https://m.edso00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocuntes 6enka. Peakuus MmaTpuyHOTO 0 bubnmoreka [JOK
CHHTE3a https://m.edso00.ru/863e796e
bubmuoreka [JOK
17 T —0 0 0
PanCIAtHA HOCHHTES beia https://m.edso00.ru/863e796e
bu6mmoreka [IOK
18 H — 0
CTIETOUHMIE (POPMBI KH3HH — BHPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Meitos 0 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogotBopenue. JlabopaTopHas pabora Ne 05 bubmmoreka [JOK
4 «3yueHne CTpOCHUS MOJIOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 buGnnorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTrika — HayKa O HaCJIEICTBEHHOCTH U 0 bubnnorexa [HOK
M3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS 0 bubnuorexa [JOK
NpU3HAKOB. MOHOTMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpenuBanue. 3aKOH 0 bubnnoreka [JOK
HE3aBHCUMOI'0 HACJIeI0BaHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacIe10BaHNE MPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yueHue
26 pe3ynpraTI())B M(f)HOFI/I6pI/II[HOFO IZ 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30(UITbI
Ha TOTOBBIX MHUKpOIIperapaTax»

97 I'enernka nona. HacnenoBanue npu3HaKkos, 0 bubnuorexa [JOK
CLIETJIEHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.

N3yuenne monudukanoHHOM bubnnorexka [JOK

28 0.5
U3MEHYUBOCTH, [IOCTPOCHUE https://m.edso0.ru/863e8efe
BApUALMOHHOTO Psi/ia U BapUALIUOHHOMN
KPUBOW»

29 HacnencrsenHass n3MEHUYHUBOCTD. 0.5 bubmmorexa [TOK

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlaboparopHuas pabota Ne 7. « AHanmu3
MYTaIMi y TPO30(HIBI HA TOTOBBIX

MHUKpOIIpenaparax»
bu6mmoreka [IOK
30 Teneritka senopeka 1 https://m.edsogru/863e8d78
PesepBHeiit ypok. O000IICHHE 110 TEME
31 «HacnencTtBeHHOCTh M H3MEHYMBOCTh 1
OpraHU3MOB»
bu6mmoreka [IOK
32 (Cenexupa kax Hayka 1 mpouece . https://m.edsogru/863e9214
33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bu6mmoreka [IOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 bHOTEXHOJIOTHS KaK OTpacilb MPOU3BOJCTBA 1 bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnbie IIpakTuyeckue tuppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
N bu6nmoreka [IOK
1 DBOJIOIUS ¥ METOIBI €€ U3YUYCHUS 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHui oo 1 0 0 bubnmnoreka [JOK
SBOJIIOAHN https://m.edsoo.ru/863e9570
bubnuorexa [JOK
3 Miricpoososrorus . 0 0 https://m.eds00.ru/863e9cle
[Tomynsius Kak 31eMeHTapHasi eqUHUIA
4 BUJA ¥ dBoroIMH. JlaboparopHas pabota 1 0 05 bubnmnoreka [JOK
Ne 1 «CpaBHeHue BUJOB 1O https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JIBmoKyIIHe cuibl (dNeMeHTapHbIe (PakToOphI) 1 0 0 bubmuotexa [JOK
9BOJIIOLAA https://m.edso00.ru/863e9da4
. bubmuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 0 0 https://m.e dsoc])_.lru 18636960
Pe3ynbTatsl sBOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopatopHas pabora 1 0 05 bubnuotexa [JOK
Ne 2 «Onmcanue npucnoco0IeHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCUTEILHOTO
XapaxkTepa»
8 HanpaBiieHust ¥ myTu MaKpO3BOJIIOLIMH 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTtumocTs 3BOIIONNN 0
10 WcTopus xu3Hu Ha 3emiie U METObI €€ 0
U3yYeHUS
1 ['MnoTte3pl MPOUCXOKACHUS KU3HU Ha 0 bubnmoreka [JOK
3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u 0 bubmuorexa [OK
repuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOIIOLMH
TUTEIILHOTO U )KUBOTHOTO MHUDA.
13 pHapCaKTquCKaa pabora Ne 1 <<I/I3yl‘)-IeHI/Ie 0.5 bubmmorexa LIOK
9 https://m.edso0.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHMYecKoro 0 bubmuoreka [JOK
Mupa https://m.eds00.ru/863ea48e
15 DBOJIOIMS YeJI0oBeKa (aHTPOIOTeHe3) 0 E’[I'f[?sn/l;lr?:;;(])lr(allé 63eac2c
16 JBxyuue cuibl ((hakTopbl) 0 bubnmnoreka HOK
aHTPOIIOreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA 0
18 YenoBeueckue pacsl U IPUPOIHBIE 0 bubnuoreka [IOK
ajanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHrIil ypok. O600IeHHE 110 TEMe
19 «BO3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 0
3emiie»
20 DKOJIOTHS KaK HayKa 0
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE 0 bubnnoreka [JOK
(baxTopsl https://m.edso0.ru/863eafec
22 Abunortnueckue gaxtopsl. JlaboparopHas 0.5 bubmuortexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopaTopHas padora Ne 4.
«BrusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJICYCa

https://m.edsoo.ru/863eb10e

bubmuorexa [{OK
23 buornieckne dakTopet 1 0 https://m.edSO(])_.[ ru/863eb348
DKOJIOTHYECKUE XapaKTEPHUCTUKHI
24 nomymsun. [Ipaktuyeckas padora Ne 2 1 05
«IToacu€r MIOTHOCTH MOMYJIALMI Pa3HbIX
BUJIOB PACTEHUIN»
bubmmoteka [IOK
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1 0 https://m.e dSO(])_.Iru 1863eb46a
bu6nunoreka [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 0 https://m.e dsogru 1863eba6a
OCHOBHBIE TIOKA3aTeNId YKOCUCTEMBI.
27 Dxonornueckue nupamuabl. CBoricTBa 1 0 bubnnorexa LIOK
skocHcTen. CyKreoons https://m.edso00.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI 0
29 AHTpPOINOreHHbIE IKOCUCTEMBbI 0
30 Bbuocdepa — rimobanbHas 3KocucTeMa 1 0 bu6muoreka [JOK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnuotexa [JOK
o6uochepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBO B Onochepe 3eminn 1 0
but6mmoreka [IOK
33 A . 0 https://m.edSO(I)l. ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2.5



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

* buonorus / [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Tlon
pen. ITaceunuka B.B., Akuronepnoe oomectBo «M3narensctBo «IIpocBemienuey
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., Aknnonepnoe obiectBo «M3aaTenbcTBO
«IIpocsemienue»

Pabouas terpaas 10,11 knaccer

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

NCPO PAO

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bu6mmoreka 1L{OI1

PO

NCPO PAO
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