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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTMM TEOPETUYECKYI0 OCHOBY JJIsi ONpeAeTeHUs
NOaX0/0B K (OpMUpOBaHHMIO coJepkaHus ydeOHoro mpeamera «buosorus» CcocTaBHIIM:
koHuenryanbHbeie TosokeHus: PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH, COICp>KaHMUs,
pe3ybTaToB 00y4eHus M TpeOOBaHMN K YPOBHIO IOATOTOBKH BBITYCKHUKOB, ITOJIOKEHHUS 00
o0IIMX LeNAX U NPUHIUNAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHErO
obmrero obpa3oBanus B Poccuiickoit denepanuu, a TakKe MOJTOKESHHSI O crienu(UKe OHOIOTHH,
e 3HAYEHUU B MO3HAHMM S>KUBOM HPUPOABI U OOECHEUEHUM CYIIECTBOBAHUS YEIIOBEUECKOTO
obmiectBa. CorfacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEIEICHbI OCHOBHBIE (DYHKIIUU HPOTPAMMBI
1o 6MoNoruy U €€ CTPyKTypa.

[Iporpamma o 6uosoruu Ja€T npeacTaBieHUe O 1elX, 00 001Iel cTpaTeru 00y4eHus,
BOCIIUTaHMS U Pa3BUTHUS 00YYaIOIIUXCs CpeACTBaMU yueOHOro npeamera «buosnorusy,
ornpezenser 00sA3aTeIbHOE IPEIMETHOE COJIEPI)KaHUE, €T0 CTPYKTYPY, PaclpeieeHUE 110
paszienaM U TeMaM, peKOMEHAYEMYIO II0CIE€J0BATEIbHOCTh U3YUEHHsI yUeOHOT0 MaTepuaa C
y4€TOM MEKIPEIMETHBIX H BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKHA 00pa30BaTEeILHOIO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme mo OMOJIOTHH Tak)Ke YYUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHbIM U MPEIMETHBIM pe3ysibTaTaM 00yueHHsl B ()OPMUPOBAHUU OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEILHON JIEATEIbHOCTH/y4eOHBIX JEHCTBHI OOYyYaroImUXCs IO OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOT0 0Opa30BaHMUs.

B nporpamme no Owuosoruu (10-11 kiaccel, 0a30BbIii YpPOBEHb) pealM30BaH IMPUHIIMII
PEEMCTBEHHOCTH B M3Yy4YeHUH Ouojoruu, Onaromaps dYeMy B HeH mpocMaTpuBaercs
HAIpaBJICHHOCTh Ha pa3BUTHE 3HAHHIA, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LEHHOCTHBIX OpPUEHTALMH JMYHOCTH, HKOJOTHYECKOTrO0  MBILIUICHUS,
NpEJICTaBICHU O 3J0pOBOM 00pa3e *U3HU M OEpeKHbIM OTHOLIEHHEM K OKpY)Karolen
npupoaHoit cpeae. [losTomy Hapsay ¢ u3ydeHHEM OOIIEOMONIOIMYECKHX TEOpHH, a Takxke
3HAHUH O CTPOCHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYINIHOCTH OCHOBHBIX ITPOTEKAIOMINX B HUX
IPOIIECCOB B MIpOorpamMMe MO OWOJIOTUM YJIEIeHO BHUMAaHHME HCIOJIB30BAaHUIO TOJNYYEHHbBIX
3HAHUH B MIOBCETHEBHOW YKU3HHM ISl PEUICHUS IPUKIIAIHBIX 33/1a4, B TOM YHUCIIE: TPOPHIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUI  4YeloOBeKa, MEIUKO-TEeHETHUYECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHHS YKOJIOTUYECKH IIEIeCO00pa3HOTo MOBEICHUS B OKPYKAIOUICH MPUPOTHOU Cpene,
aHau3a BIIMSHUS XO3SHMCTBEHHOM JESATEIBbHOCTH 4YEJOBEKa Ha COCTOSIHME NPUPOAHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHMs K MPUKIAJTHON HANpPaBICHHOCTH y4eOHOTO
npeamera «buonorus» NpoJIuKTOBAHO HEOOXOJUMOCTBIO 00eCIIeYeHus! YCIOBUN Uil PELIeHUs
OMHOW W3 aKTyaJbHBIX 3aJad MIKOJHHOTO OWOJIOTHYECKOTO O00pa3oBaHMs, KOTOpas
npeznonaraeT GopMUpoBaHUE y O00YYAIOLIMXCS CIIOCOOHOCTH aJaNnTUPOBAThCA K M3MEHEHHSIM
JMHAMAYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUPA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aHMMaeT BaxHoe Mecto. OHa
obOecnieunBaeT (opMHupoBaHHE Yy OOydaroIIMXCs NMPEACTABICHUI O HAaydyHOM KapTUHE MHpa,
pacmpsieT 1 000011aeT 3HaHUS O )KUBOM MPHUPOJIE, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil ¥ DBOJIONHMH, CO3AAET YCIOBHS JUIs: TIO3HAHUS 3aKOHOB JKUBOM TPUPOJIBI,
dopmupoBaHus (HYHKIIMOHATBHONW I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOr0 M Oe30macHoOro odpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.
Bonbmioe 3HaueHne OMONOTHS MMEET TAKXKE U PELICHHUS BOCIUTATEIbHBIX M Pa3BUBAIOIINX
3aay cpemaHero oOmero oOpa3oBaHUs, COLMATU3ANMKM oOydarommxcs. M3ydenue Ouonoruu
oOecrieynBaeT YCIOBUS Ui (OPMHUPOBAHUS MHTEIJICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX H
MHQOPMALIMOHHBIX  HABBIKOB, 3CTETUYECKOH  KYyJIbTYpbl, CHOCOOCTBYET  MHTErpalyu



OMOJIOTUYECKUX 3HAHWM C TPEJCTABICHUSMU W3 APYTUX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢buzuky, xumMmuu U reorpaduu. HazBanHble MOJ0XKEHUS O MPEeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorusi» coCTaBUIM OCHOBY JUIsSl ONPEACICHUS MOAXOJ0B K OTOOPY U CTPYKTYPHUPOBAHUIO
€ro coJiep>KaHusl, MPEJCTaBIEHHOr0 B IPOrpaMMe 10 OUOJIOTHH.

Ot60op conepxanus ydebHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIECH C
MO3UIUI KYJIbTypOoCOOOpPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYUYaAIOIIUECS TOJIKHBI
OCBOUTH 3HAHUS M YMEHHS, 3HAUMMBIE i1 (DOPMHUPOBAHUS OOIICH KYyIbTYPhI, OMPEACIISIONINE
aJIecKBaTHOE TIIOBEJCHHE YEJIOBEKa B OKpPYXAlolled NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HHU U MPAKTHUECKON nesaTenbHOCcTH. Ocob0e MEeCTO B 3TOM CUCTEME 3HAHMM
3aHUMAIOT JJIEMEHTHl COJAEp)KAHMS, KOTOpBIE CIyXaT OCHOBOM s  (OPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHE MHUpPa U ILIEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUU OMOJIOTHYECKOro 00pa30BaHusl.
CtpyKkTypupoBaHUE COJACpKaHUS Yy4eOHOro Marepuajga B MpOrpaMMme IO OHOJOTUU
OCYIIECTBIICHO C y4&TOM MPUOPUTETHOTO 3HAYCHHS 3HAHUK 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOJABI, O €€ YpPOBHEBOM OpraHu3alMd W HBOJIOLUU. B COOTBETCTBMM C 3TUM B
CTpYKType yueOHoro mpeamera «bHOnOTHsS» BBIJEIEHBI CIEAYIONUE COJIePKATEIbHbIC JTHHHIU:
«buonorus kak Hayka. MeToIbl HAay4HOTr0 MO3HaHU Y, «KieTka kak OMoJIoruuecKasl CUCTEMaY,
«Opranusm Kak Ouojoruueckas cuctemay, «CucremMa 1 MHOrooopaszue OpraHuyecKkoro MUpay,
«IBOIOLHUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

Llenp wu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBIAJCHHE
00yJarouMMuCa 3HAHUSIMU O CTPYKTYPHO-(PYHKIMOHAIBHOM OpPraHU3aIlMi >KUBBIX CHCTEM
pa3HOro paHra M NpuoOpeTeHre YMEHUI UCTIOIb30BaTh ATH 3HAHUS AJI1 TPAMOTHBIX JEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.
Hoctuxenne 1end wu3ydeHus ydeOHoro nmpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CAeAYIOMMNX 3a/1a4u:

OCBOEHHE OOYYAIOIIMMHCS CHUCTEMbI 3HAHHH O OMOJOTHMYECKHX TEOPHSIX, YUYEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THUIOTe3aX, TMpaBWIax, CIyXallMX OCHOBOM st  (OPMHPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAyYyHON KAapTUHE MHpa, O METOAAaX HAyYHOro IO3HaHWUI,
CTPOCHHH, MHOTOOOpa3MH W OCOOCHHOCTSX J>KMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3aIluH,
BBIJIAIOIIUXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS TMO3HABATENBHBIX, HMHTECINIEKTYATbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Mpoliecce aHamn3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTHH HAy4YHBIX B3TJISAOB,
UJeN ¥ TIOJIX0/I0B K U3YyYEHHUIO )KUBBIX CHCTEM Pa3HOT'0 YPOBHSI OPTaHHU3AIINN;

CTaHOBIIEHHE y oOyuaromuxcs oOmiel KynbTypbl, (yHKIIMOHAIHHOW TPaMOTHOCTH, pPa3BUTHE
YMEHUN OOBSCHATH M OIICHUBATH SIBJICHUSI OKPY>KAIOIIETO MUPA KUBOW MPUPOJIBI HA OCHOBAHUU
3HAHWU U OTBITA, MOJYYEHHBIX IPU U3YYSHUU OMOJIOTHH;

dbopMupoBaHKEe y 00yUJAIOIINUXCS YMEHUN HWILTIOCTPUPOBATh 3HAUCHUE OMOIOTHYSCKUX 3HAHUH B
MPaKTUYECKON JEATEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUU U
arpoOMOTEXHOJIOTHA;

BOCIIHUTaHHE YOESKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIOBEKOM IKHUBOW TMPUPOJIBI,
HEOOXOAMMOCTH OEpEKHOTO OTHOIIEHHUS K HEH, COOTI0IEHNS STUUECKUX HOPM TIPH TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWWU JUIsI TIOBBIMIEHUS YPOBHS OSKOJOTUYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNUE TPUOOPETEHHBIX 3HAHUH W yMEHUN B TOBCEAHEBHOW JKWM3HU ISl OIEHKH
MOCNEACTBUI CBOEH AESITETbHOCTH MO OTHOLICHUIO K OKpYXarollel cpenae, cOOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

B cucreme cpennero o6mero oOpasoBanusi «buonorus», mzydaemas Ha 0a30BOM YypOBHE,
ABIIIETCS 00s3aTeNbHBIM Y4eOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB MPEAMETHON 00JacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.



Jns u3yyenus Ouonoruu Ha 6a30BOM YpOBHE CPEIHEr0 OOIIEero oO0pa3oBaHHs OTBOAMTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Henemo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorust kak Hayka. CBsi3b OHOJIIOTMHM C OOIIECTBEHHBIMHM, TEXHHUYECKUMU U APYTUMHU
€CTECTBCHHBIMU HayKaMmH, (uiaocopuei, ITHKOW, 3CTETUKOW W mpaBoM. Poip Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OHOJIOrHYeCKUX HayK.
MeTonbl TO3HAHUS JKUBOH TPHPOABI (HAOIIOACHUE, DKCIEPHUMEHT, OMHCAaHWEe, W3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «Mcmosnb3oBaHue pa3iMUHBIX METOAOB MpPU H3YUEHHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cuCTeMBbI M X OPraHU3aI M.

JKupblie cuctembl (OHOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. OTaudre KUBbIX CUCTEM OT
HEOPraHUYECKOU MPUPOIbI.

CaoiicTBa 6MOCHCTEM U MX pazHOOOpas3ue. YPOBHH OpPraHu3aldyd OMOCHUCTEM: MOJEKYISPHBIA,

KJICTOYHBIM,  TKAHEBBIH, OpPraHu3MEHHBbIM,  MOMYJISUUOHHO-BUIOBOM, 3KOCHCTEMHBII
(buoreoneHOTHYECKHI ), OMOC(EPHBI.
JdemMoHcTpaumMu:

Tabmuiel 1 cxeMbl: «OCHOBHBIC TPU3HAKY )KU3HIY, «Y POBHU OpraHU3aIUH KUBON PUPOIBIY.
O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KJIETKH. XHUMHUYECKHE AIJIEMEHTBI: MaKpOdJIEMEHThbl, MHUKPO3JIEMEHTHI.
Bona n MuHepanbHbIE BELIECTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BEIIECTB B KieTke. [loanep:kanne ocMoTHYECKOTrO OasiaHca.
benku. CoctaB u cTpoeHue 0eiakoB. AMHUHOKHCIOTHI — MOHOMepHl OenkoB. HesameHumble u
3aMEHUMbIE AMMHOKMCIOTHl. AMHHOKHCIOTHBIM C€OCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (II€pBUYHAs, BTOpPHYHAs, TPETHUYHAs W UYETBEPTHUYHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

depmeHThl — Ouonornyeckue Katanuzatopbsl. CTpoeHue (QepMeHTa: aKTUBHBIM LEHTP,
cyOctpatHas cneuupuuyHocth. Kodepmentsl. Buramunbel.  Otianuus  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuasl (TJHOKO3a, pubo3a W JAe30KcHprO03a), Aucaxapuisl (caxaposa,
JaKTO3a) M ToJIMcaxapuibl (Kpaxmaj, TJIMKOTeH, Ieuiiono3a). buonmornueckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl: Tpuraunepuasl, dochonunuasl, crepoussl. 'nmapodunsHO-THAPOPOOHBIE CBOICTBA.
buonornueckue ¢ynkuun aunuaoB. CpaBHEHHE YIJIEBOJIOB, O€IKOB M JIMIKUJOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynxnuu JIHK. Crtpoenne u ¢ynkuuu PHK. Buger PHK. AT®: ctpoenue u
GyHKIHIH.

[lutonorus — Hayka o kietke. Kiierounast Teopus — npuMep B3auMoJCHCTBUS UIeH U (aKTOB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak menoctHas xuBasg cucrema. OOIIMe NpU3HAKK KIETOK: 3aMKHYyTash Hapy)KHas
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cuctemMa CHHTE3a Oeka.



Tumbl  KJIETOK: 9JyKapuOTHYecKas U  mpokapuotudeckas. (OcoOEHHOCTH  CTPOCHHSA
MIPOKapUOTUUYECKON KiIeTku. KieTouHas crenka 6aktepuii. CTpoeHHEe dyKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA, TIJUKOKAJIUKC, HMX (QYHKIIHH.
[Tna3maTtndeckas memOpana, e€ cpoiictBa u (yHKiuu. llurommasmMa u e€ OpraHOWIBI.
OnxnomemOpannbie opranouasl kieTku: DIIC, ammapat [Nonbaxu, mu3ocoMsl. [loryaBToHOMHBIE
OpraHou/bl KJIETKM: MUTOXOHJPHHM, IacTuibl. IIpoucxokneHue MUTOXOHIPUM M IUIACTUIL.
Bunet mmactun. HememOpaHHble OpraHouabl  KIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTD,
LEHTPUOJIN, PECHUYKH, KYTUKU. DYHKIIMU OPraHOUI0B KJIETKH. BKitoueHus.

SAnpo — peryastopHblii nHeHTp KieTku. CTpoeHue snpa: saepHas 000J04Ka, KapHoIla3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. [lnelinen, P. Bupxos, JIx. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®@panknun, K. M. bap.

Huarpammsbl: «PacnipeneneHne XMMUYECKUX 3JIEMEHTOB B HEXXUBOM npupozae», «Pacrpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOJE.

Tabmuuer u  cxembl: «llepuogmueckass Tabnuia XUMHUYECKHUX dSIeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIBI», «brocunTes Oenkay», «CTpoeHne MoseKybl Oenkay, «Ctpoenue GpepMeHTay,
«Hyxkneunossie kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3yKapuOTHYECKON
KIeTKn», «CTpoeHHe MXUBOTHOM KIETKH», «CTpOEHHE pPACTUTENbHOM KieTkn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIunuas».
OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyJOBaHHWE [JIsi TPOBEACHHUS HAOJIIOJACHHM,
U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 1. «M3ydyeHne kaTaIUTUYECKON aKTUBHOCTU (PepMEHTOB (Ha MpUMepe
aMuJIa3bl WM KaTajlasbl)».

JlaGopatopnast pabora Ne 2. «/M3yueHue CTpoeHHUs KIETOK PACTCHHH, KUBOTHBIX U OaKTEpHid
I10JI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OIMHCAHUEN.

Tema 4. 7KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa0oIu3M. AcCUMHIANMS (TUTACTHYECKUH OOMEH) M JUCCHMUJIISAIINS
(oHepreTuyeckuii oOMeH) — JBE€ CTOPOHBI €IMHOrO IMpolecca MeTabonu3ma. Poiab 3akoHOB
COXpPaHEHMsI BELIECTB ¥ SHEPTHH B TOHUMAaHUU METa00IM3Ma.

Tunsl oOMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpoHbIid. Ponb pepMeHTOB B 0OMEHE BEIIECTB
Y TIPEBPAILCHUN SHEPTUH B KIIETKE.

®dotocunte3. CmeroBass u TemMHOBas ¢as3pl  (¢orocuHTe3a. Peakmuu  QorocuHTE3A.
O¢ddexkTuBHOCTE PoTOCHHTE3a. 3HaYeHHE (OTOCHHTe3a Uil KU3HM Ha 3emie. BausHue
ycloBUM cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMocHuHTe3. XeMOCHUHTE3UpYIOolIe OakTepru. 3HaueHue XeMOCHHTE3a JUIsl )KU3HH Ha 3emJie.
OHepreTuyecknii oOMeH B KieTke. PacrienseHue BemecTB, BBIJCICHHE U aKKyMYJIHUpOBaHHE
SHEPTUM B KJIETKE. DTambl JHEpPreThdeckoro oobOmeHa. [nmkonm3. bpokeHwe W ero BHIIBIL.
Kucnoponnoe oxucineHue, WM KIETO4YHOe aAbixaHue. OkucnurtenbHoe ¢GochopuinpoBaHue.
D hHEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

Peakuuu marpuunoro cuntesa. ['enernueckas nnpopmanus u JIHK. Peanuszanus renernueckoit
uHpopMaluu B KieTke. ['eHeTnyeckuil koI M ero cBoicTBa. TpaHCKpUIIUS — MaTpUUYHBIHN
cuare3 PHK. Tpancmauums — OuocunTe3 Oenka. Otambel TpaHcusauuu. KoxumpoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsle ¢opmbl xu3HH — BUpyChl. Mcropus oTkpsitus BupycoB (/l. M. MBaHOBCKMIA).
OCcoOCHHOCTH CTPOEHHUS W >KHM3HEHHOTO IHKJIa BUPYCcOB. baktepuodaru. bonesnu pacrenwii,



KUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIC BHpycaMu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo3Oyautenby CIIMJla. OOpatHas TpaHCKpWMNIMS, peBepraza M HHTerpasza. lIpodurakTuka
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

JdemMoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunbel nutanusy, «Metaboauzm», «MUTOXOHAPUSY, «IHEPrETHUCCKUN
obMen», «Xmoporiacty, «®otocunres», «Ctpoenune JJTHK», «Ctpoenne u GyHKIMOHUPOBAHHE
reHa», «Cunre3 Oenka», «l'eHeTmueckuii koa», «Bupyce», «bakrepuodarun», «CTpoeHune u
*)u3HeHHbIH nuki Bupyca CIINla, 6aktepuodaray, «Pemmkarus JTHK».

O6opynoBanue: moaenu-anmukanun «Y asoenue JIHK u Tpanckpunuums», «buocunres 6enkay,
«CTpoeHue KiIeTku», Mojeinb cTpykrypbl JHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii 1MKI, WIM >KU3HEHHbIM 1Mk kieTku. MHtepdasza u wmutos. [Ipomeccsl,
nporekaromue B uHTepdasze. Pemnmukanus — peakuus marpuunoro cunrteza JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN HAa0Op — KapuOTHUI. JIUTUIOUIHBIN M TallJIOWJAHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuabl. LluTonornyeckre OCHOBBI Pa3MHOKEHHUS U WHIUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinetkn — muto3. Craaun muto3a. [Iporecchl, mpoucxosiume Ha pa3HbIX CTaTUsAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecriosioe U 1oJoBOoe. Buabl 0ecnosioro pa3MHOKEHUS:
JIeJICHWEe HaJBOE, MOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE, BEreTaTUBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €r0 3HAUEHUE JUISl CEJIEKLIUU.
[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiioz. Ctaguu meitosa. [Iporecchl, mpoucxoasiiye Ha cTaausix meiosa. [loBegenue xpomocom
B Mero3e. Kpoccunrosep. bruonornuecknii cMpIc ¥ 3Ha4€HUE MeE03a.

['amerorenes — mpouecc oOpa3oBaHHs IOJOBBIX KIETOK Yy >KUBOTHBIX. [looBbIe >Kenessbl:
CEMEHHHUKHU U sAuyHUKU. OOpa3oBaHHE U pa3BUTHE TOJOBBIX KIETOK — TaMeT (crepMaTo30u],
AWLIEKJIeTKa) — crHepMaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOEHHS SIMIIEKIETOK H
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHUOreHe3). DTallbl
SMOpPHOHANILHOTO  Pa3BUTHs Y TO3BOHOYHBIX JKUBOTHBIX: JpOONEHHE, TacTpyJslus,
opranoreses. [loctamOpuoHanbHOE pa3BuTHe. TUIBI MOCTIMOPHUOHATIBLHOIO Pa3BUTHUSA: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusiHHe cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pasButue pacreHnii. OHTOreHe3 LBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHH, CTaJHuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmumpl 1 cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOIHOE OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXEHHE pacTeHu», «JleneHue KIeTKU
OaxTepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMocOMbl», «KIeTOUHBINH LUK,
«Pemmukanusa JJHK», «Mwutos», «Meio3», «lIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MHKporpemnapaTsl «CrepMaTo30UIbl  MIIEKOMUTAIOLIETO,
«Sinexnerka Miekonurammero», «KapuokuHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHas
Mo ieb-anrmnukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.
JlaGopaTopHble U NpaKkTH4ecKue padoTbi:

JlaboparopHas pabora Ne 3. «HabmiomeHue mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.

Jlaboparopnas pabora No 4. «/M3yueHue CTpPOEHHUS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.



Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3agaum reneTuku. Mcropus pa3BuTus reHeTUkH. Posb nuTonaoruu u sMOpHOIOruu B
CTaHOBJIEHUU TeHETHKU. Bkiax poccuilckux M 3apyOeKHBIX Y4YEHBIX B pPa3BUTHUE TI'€HETHUKH.
Mertonpl reHeTHKH (FMOPUIOIOTHMYECKUH, LIUTOTCHETUYECKUH, MOJEKYIIPHO-TEHETUYECKUM).
OcHOBHbBIE T'€HETHYECKHUE IMOHATUS. ['eHeTuueckas CHUMBOJIMKA, MCIIOJNb3yeMas B CXemax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacJeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHBIE . Mennenem. MoHnorubpumaHoe
CKpelBaHKe. 3aKOH eIMHO00pa3usi TMOPHUIOB EPBOro MoKojeHus. [IpaBuiio 1oMMHUPOBaHUS.
3aKkOoH paculeruieHus MNpu3HakoB. I'mmore3a wuyucroTel ramer. [lonmHoe wu  HemoaHoe
JOMHHHUPOBAHHUE.

JurubpuaHoe  CKpemMBaHuWEe.  3aKOH  HE3aBUCHMOTO  HACJEJOBAaHHS  IPU3HAKOB.
[luToreHeTnyeckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBaHUSA. AHAIU3UPYIOIIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPENIEIEHHsI TEHOTUIIA OCOOU.
CueruieHHoe HacnenoBaHue npusHakoB. Pa6ora T. Moprana 1o cuersieHHOMY HacjelO0BaHUIO
reHoB. Hapynienue cuenenus reHoB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHas1 TEOpUS HACJIEACTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'enernka mnosa. XpOMOCOMHOE OINpefelieHue Moia. AyTOCOMbI U TOJOBBIE XPOMOCOMBI.
['omorameTHsle M rereporameTHsle opraHusmbl. HacienoBaHue NpU3HAKOB, CLEINIEHHBIX C
IIOJIOM.

W3meHunBOCTb. Buabl M3MEHUYMBOCTU: HEHACJIECICTBEHHAs M HacleICTBeHHas. Posb cpensl B
HEHACJICJICTBEHHOW M3MEHYMBOCTH. XapaKTEpUCTUKAa MOJAU(PUKALMOHHON HM3MEHUUBOCTH.
BapuanuoHHsblii psg v BapuanuoHHas kpusasd. Hopma peakuuu npusHaka. KonnuecTBeHHble 1
Ka4eCTBEHHBIE MPU3HAKU U X HOpMa peakiun. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.
HacnenctBeHHas, WiM TIeHOTHIHMYECKas, W3MEHUYMBOCTb. KoMOMHATHBHAas W3MEHUYMBOCTD.
Meiio3 U 1OJIOBOM HpolecC — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTanuoHHas
u3MeHunBoCTh. Kiaccudukanus MyTanuil: reHHble, XpOMOCOMHBIE, TeéHOMHBIe. YacTroTra u
NpUYMHBI MyTauuid. MyTrareHuble GpakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHON
usmenursoctu H. 1. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka d4enoseka. Kapuorun denoBeka. OCHOBHbIE METOIBI T'€HETHKM 4YEJIOBEKA:
T€HEAJOTUYECKUM, OJM3HENOBBIN, IUTOTCHETUYECKHH, OUOXUMUYECKUN, MOJICKYJISAPHO-
reHeTuuecknii. COBPEMEHHOE OIpPENEICHUE T€HOTUIA: IOJHONEHOMHOE CEKBEHMpPOBAHHE,
TeHOTHIIUPOBaHKE, B ToM 4yucie ¢ momonipio [1[[P-ananuza. HacneacTBenHbie 3aboneBaHus
YyeJoBeKa: TeHHble O0oJie3HH, OONEe3HM C  HAClEACTBEHHON IperpacoyioKEHHOCTbIO,
XpoMocoMHbIe Oosie3Hu. ComMaTHyeckue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBl 310pOBOrO 00pa3a KHU3HH, AMATHOCTUKH, TPOPHUIAKTUKU U JI€YSHUS TeHEeTHUECKUX
Oone3nel. MenuKO-TeHETUYECKOEe KOHCYJIbTUPOBaHHE. 3HAU€HHWE MEIUIIMHCKON T'€HETUKU B
NPEOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeTIOBeKa.

JdemoHcTpaumuu:

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

Tabnuubl 1 cxeMbl: «MOHOTHOPUIHOE CKPELIMBAHNE U €T0 IUTOI€HETHYECKasi OCHOBaY, «3aKOH
pacIllelUIeHUs] U €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOThHI ramer», «JlurubpuaHoe
cKpelBanue», «LluTomoruueckue OCHOBBI ~JUTHOPUAHOTO  CKpEIIMBaHU», «Meho3y,
«B3aumonencTBue aUIENBHBIX TE€HOB», «l'€HeTHYeCKHe KapTbl pPAacTeHWH, XUBOTHBIX U
qyenoBeka», «l'eHeTuka mnonay», «3aKOHOMEPHOCTH HAcCJIEOBAHMsI, CLEIUIEHHOTO C II0JIOM»,
«KapuoTunsl dYenmoBeka U JKUBOTHBIX», «Buabl wusmeHunBoctu», «MoaudukamoHHas
U3MEHUNBOCTbY», «HacnenoBanue pesyc-hakropay, «['eHeTnka rpymnmn KpoBu», «MyTalMoHHAs
WU3MEHUYUBOCTBY.

Ob6opynoBanue:  MoJenu-anmmuIMKanuu  «MoHoruOpunHoe  ckpermmBanue», «HemomnHoe
JOMUHHUpOBaHUE», «JlurnbpuaHoe ckpemuBaHue», «llepekpécT XpoMocom», MHUKPOCKON U



Mukpormnpenapar «/pozodunay (Hopma, Myranuu (GOpMbl KPBUIBLEB M OKPACKU Tela), repOdapuid
«I"opox mocCeBHOW.

JlabopaTopHblie U NpaKkTHYecKHe padoThI:

Jlaboparopuas pabota No 5. «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopnass pabora Ne 6. «M3ydeHne MOAM(PUKAIMMOHHOW H3MEHUYHUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 mytanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka M IPOIECC. 3apOXKJEHUE CENeKIMU U jaoMectukanus. Yuenue H. W.
BaBunoBa o0 1eHTpax NPOUCXOXKICHUS U MHOrooOpas3usi KyJIbTypHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeNeKUUd. MaccoBblii U WHAMBUAYAJIbHBI OTOOPHI B CENEKIUU
pactenuii n KUBOTHBIX. OIEHKA dKCTEephepa. bIM3KOpOICTBEHHOE CKPEUIMBAHNE — HHOPUIMHT.
UYucras munusg. CkpeuiuBaHue 4YUCTBIX JuHUM. [erepo3uc, wunm rubpuanas cuia.
Hepoacteennoe ckpemuBanue — ayrOpuauHr. OtnanéHHas rulOpuauzanus U e yCHexu.
HcKycCcTBEHHBIM MyTareHe3 M IMOJIYYeHHE MOJUILUIOUAOB. J[OCTMKEHMS CEJIeKIUU PacTeHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnoruss Kak oOTpacib IMPOU3BOJACTBA. |'€HHAas WHXKEHepus. OTambl CO3JaHUsA
pexomOunantHol JIHK u Tpancrennsix opranuzmoB. Knerounas unxenepus. Kierounble
KYyJIbTypbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KloHMpoBaHKMe BBICOKOPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKHE U ITHYecKHe mpodsempl. MO —
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmune! 1 cxemsl: KapTa «L{eHTpbI TPOUCXOKICHHUS 1 MHOT000pa3usl KyJbTYpHBIX PACTEHUI»,
«Ilopompl  mOMaAmIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «PaboTel akagemmka M. @. WBanoBay, «llomumnounus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypel U KIOHHpOBaHHE», «KOHCTpyupoBaHHE U TEpEeHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MYJISDKU TUI0/10B M KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB PACTEHUH,
repOapuii «CeabCKOX03iCTBEHHBIE PACTECHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJBl M JIOCTHKEHUS CEJIeKIMU pAcTeHWH W JKUBOTHBIX (Ha
CEJIEKLMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN Y4acTOK, B TEIJIMYHOE
X035CTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosloMOHHAS OHOJIOTHS.

[TpennocbuIKM BOZHUKHOBEHUS SBOJIIOLIMOHHON TEOpPHUH. DBOJIOLMOHHASI TEOPUS U €€ MECTO B
6uosnorun. BrinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U IPYTUX HAYK.
CBuzerenscrBa 3Boonnu. [lajgeoHTOMIOrNYECKHE: MOCIEN0BATEIBHOCTD MOSBICHUS BHIOB B
MAJICOHTOJIOTUYECKON JieTonuCcH, TepexoAnble (opmbl. buoreorpaduueckue: cXoAcTBO U
paznuune ¢ayH U Gprop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M pa3iuuds HMOPHUOHOB pa3HBIX BHIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTUYHbBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYyIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.



OpomtonmonHas teopus Y. [lapsuna. [Ipeanoceliku BOSHUKHOBEHMSI JapBUHU3MA. J[BIOKyIIne
CHJIBl 3BOJIIOLMHM BHJIOB 1O JlapBUHY (M30BITOYHOE pPAa3sMHOXKEHUE IPU OIPaHMYCHHOCTH
pecypcoB, HeolpeaeEHHas U3MEHYHBOCTh, OOpH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanus kak eIMHULA BUAA U IBOJIIOLUN.

JBwxymme cuibl (pakTopbl) SBOJIOLMU BUAOB B Ipupoge. MyTalMOHHBIA mpouecc u
KOMOWHATHBHAsT WM3MEHYMBOCTh. [lOMyNALMOHHBIE BOJHBI M Apeid reHoB. M3omsums u
MUTIpanys.

EcrecTBeHHbIi 0TOOp — Hampassromuil Gpakrop 3Bororuu. @OpMbI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojtouuu. IIpumepsl npucrnocobieHuit y
Opranu3MoB. ApoMopd 036l M UIH0AAANITAIHH.

Bung wu BunoobpazoBanue. Kpurepun Buga. OcHOBHble (OpMBI  BHI000pa30BaHMSL:
reorpagpuueckoe, IKOJIOTHUECKOE.

Makpospomonus.  @Dopmbl  3BoIIONMM:  (UIETHYECKAs, JUBEPreHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

ITpoucxoxzaeHue OT HECNELMAIU3UPOBAHHBIX Ipenkos. [Iporpeccupyromas crnenuanusanus.
AJlanTMBHAs pajuanus.

JdeMoHcTpanum:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mromep, A. H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHUYECKOr0 MHpa Ha 3emiie», «3apoAbIId MO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBII 0TOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHoroodpasue nopoj KUBOTHBIX», «llomymsuum»,
«MyTaluoHHas U3MEHYMBOCTbY», «ApoMopho3bl», «Manoanantanumn», «OO01as aereHepaunus»,
«/IBrxyiue cuibl 3Bosonuny, «Kapra-cxema mapuipyra nyrewmectsus Y. lapsunay», «bopnda
3a CYILLIECTBOBAHHEY, «[TpucnocobiaeHHOCTH OpPTraHHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHue», «IKOJIOrHUECKOe BUA000pa30BaHUE.

OO6opynoBaHue: KOJJIEKIMS HAaCEKOMBIX C Pa3IMYHBIMH THUIIAMHU OKpPAcKH, HabOp IUIOAOB H
ceMsiH, Koyekuus «[IpruMepsl 3aIUTHBIX PUCIIOCOONEHUH Y KUBOTHBIX)», MOJeNb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).
buoreorpaguyeckas kapra Mupa, Koyuiekus «®opMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pacTeHni», Mozaens anmmkanus «llepekpéct xpoMocoM», BiakHble mpenaparbl «Pa3Buthe
HaceKkoMmoro», «Pa3Butue JsArymku», Mukponpenapar «/Ipozodpunay (Hopma, Mytauuu (Gpopmsl
KPBUIbEB U OKPACKH TeJa).

JlabopaTopHble U NpakTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
JlabopaTtopHnas pabota Ne 2. «Onmcanue npucrnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emie.

JloHay4dHbIE IPEACTABIECHUS O 3apOKIEHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHMSI )KU3HU
Ha 3emsie: abuWoreHe3 W MaHCHEpMHs. XUMHUYECKas »HBOJIONMSI. AOHOTEHHBINM CHHTE3
OpraHMYECKUX BEUIECTB M3  HEOPraHMYECKHUX. OKCIIEPUMEHTAIBHOE  IMOATBEPKIACHHE
XUMUYECKON IBOMIONMK. HaganpHbie dTanbl ononornyeckoi sBomtonuu. ['mnoresa PHK-mupa.
dopmupoBaHUe MEMOPAHHBIX CTPYKTYpP U BOSHMKHOBEHHE MPOTOKJIETKH. [IepBble KIETKH U UX
sBoIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3ButHne xu3HM Ha 3emiie mo spaM M nepuogam. Karapxeil. Apxelckas M MPOTEpPO30HCKas
opbl. Ilaneozoiickas spa u e€ mnepuoAbl: KEeMOPUHMCKHI, OpPAOBUKCKUH, CHIYpPUUCKHI,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHMA.

Me3zo3olickas 3pa 1 €€ nepruobl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

KaiiHo30iickas 3pa u €€ nepro/pl: 1ajIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.



XapakTepucTuka KiuMaTa M TeOJOTHYECKHX TmpoiueccoB. (OCHOBHBIE 3Talbl 3BOJIOLUHU
pPacTUTEIBLHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil M XKUBOTHBIX. [losiBreHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpa Kak OTPaK€HHE 3BOIMOUUHU. OCHOBHBIE CHUCTEMATHYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKAa. AHTPONOJIOTHS Kak HayKa. Pa3BuTue nmpencTaBlieHU O MPOUCXOKICHUN
yesioBeka. Metoapl u3ydeHus: antpororeHe3a. Cxo/lcTBa U pa3iudus Y€IOBEKa M JKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YEIOBEKa.

JBuxymue cuibl (hakTopbl) aHTpornoreHe3a. HaciencTBeHHass H'3MEHYUBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPYy/a, MBIILICHUE, PEUb.
OCHOBHBIE CTaJIMU U BETBU BOJIIOIIMHU YEJIOBEKA: aBCTpAIONUTEKH, YenoBek ymensiid, YenoBek
npsaMmoxosamuid, YenoBek HeaHnepraibckuid, YenoBek paszymHbid. Haxonkum wuckomaeMbIx
OCTaTKOB, BpEMs CYIIIECTBOBAHHMSI, 00JIACTh PACIPOCTPAHECHUS, 00BEM TOJIOBHOTO MO3ra, 00pa3s
JKU3HU, OPYIUSL.

UYenoseueckne pacbl. OcHOBHBIE OONBIIME pachl: €BpOINEOouHAs (€Bpasuiickas), HErpo-
aBcTpanmoujHas  (dKBaTopuaibHas), MOHTOJIOMAHAS  (a3MaTCKO-aMepukaHckas). UepTsl
MPUCTIOCOOJICHHOCTH TPEACTAaBUTEICH YENOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuelr U cxembl: «Bo3aukHOBeHHE CONHEYHOW CHUCTEMBI», «Pa3BHTHE OPTraHUYECKOTO
mupay», «PacrturenpHas kieTka», <«OKuBoTHass kietka», «llpokapuoTuyeckas KieTKay,
«CoBpeMeHHas CUCTEMa OpraHUYecKOro mupay, «CpaBHEHHE aHATOMHUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4YeI0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAalICOHTOJIOTHYECKUX HAaXOJ0K
MPEJKOB COBPEMEHHOTO YeEJIOBEKa», «JllpeBHeimme moan», «JIpeBuue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHne pach».

O6GopynoBanue: wmysiku — «[IpoucxoxaeHue  yenoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HEaHIePTalblla, KPOMAHbOHIIA), CICTKH UM U300paKeHUs] KaMEHHBIX OPYAHA
MEepBOOBITHOTO UeJIOBEKa (KaMHHU-YOIIEphl, pyOuia, ckpediia), reoXpoHoJoruueckas Tadiuiia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

[Tpaktiueckast pabora No 1. «M3yueHHEe HCKOMAEMBIX OCTATKOB PACTEHMIl M KUBOTHBIX B
KOJUTCKITUSX ).

DKcKypcusi «OBOJIONUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAyYHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKOJIOTMSl KaK HayKa. 3aJa4yd M pa3zeibl SKOJIOTMU. MeTOobl SKOJOTHYECKUX HCCIIEIOBAHUMN.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpensr oOuTanus OpTraHU3MOB: BOJHAS, Ha3eMHO-BO3/yIITHAS, MMOYBEHHAS,
BHYTPHUOPraHU3MEHHas!.

Oxonornueckue ¢aktopsl. Kriaccupukarmuss SKOJIOTHYEeCKuX (PaKTOpoB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHEe IKOIOTHUECKUX (AaKTOPOB HA OPTaHU3MEI.
AOuoTtudeckue (paxTopbl: CBET, TeMIlepaTypa, BiaxHocTh. Dotonepuonusm. [Ipucnocobnenns
OpPTaHU3MOB K JICWCTBUIO a0MOTHYeCKUX (pakTopoB. buonoruueckue puTmel.

buotnueckue ¢aktopel. Buasl OMOTHYECKHUX B3aMMOJICUCTBHI: KOHKYPEHIIUS, XUITHUYECTBO,
cumOno3 u ero Qopmbl. [lapasutusm, Koomepaius, MyTyalu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAXJICOHMUYECTBO). AMEHCAM3M, HEUTpanu3M. 3HauyeHHe OHWOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.
OKOJIOTMYECKUE  XapaKTEpUCTUKH  momymsiuuu. OCHOBHBIE — MOKa3aTeaud  MONYJISALMM:
YUCJIIEHHOCTb, IUIOTHOCTb, POXJAA€MOCTb, CMEpPTHOCTh, MPHUPOCT, Murpamus. JluHamuka
YUCJIIEHHOCTH MONYJIALMY U €€ Perysiuusl.



JdemoHcTpaumnu:

[Toptpetsr: A. I'ymb6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxembl: kapta «llpupomnbie 30HBI 3emnu», «Cpenbl OOMTaHUS OPraHHU3MOBY,
«Doronepuogusm», «llonmymsiuun», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH MOMYJISILUU
uHy30pun-Typenpkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «Mopdonoruueckrne oCoOEHHOCTH PACTEHUN U3 PAa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktrueckas padota Ne 2. «IToAacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUOB PACTCHHIN.

Tema 4. Coo01ecTBa U 3KOJI0THYeCKHE CHCTEMbI.

Coo01ecTBo opraHu3smMoB — O6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBAsi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBS3M B OHOIIEHO3E.

Okonoruyeckue cucreMbl (9kocucremsl). IloHatme 00 5sKocucTeMe M OMOIEOLEHO3E.
OyHKIMOHAIBHBIE KOMIOHEHTBl JKOCHUCTEMBI: TPOJYIEHTHI, KOHCYMEHTBI, PpPEIYICHTHI.
KpyroBopotr BelecTB M IOTOK 3HEPruu B 3KocucreMme. Tpoduyeckue (IMUILEBbIE) YpOBHU
skocucteMbl. IlumeBble mnenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCHUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKUEe NUpPaMHbL: NPOAYKLUH, YHUCIEHHOCTH, Omomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOpPETyJisLius, pa3Butue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. OKOCHCTEMBI O03€p M peK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATrpO’KOCHCTEMBbI. YpOo3kocucTeMbl. buonoruueckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrop yctoiuuBocTH 3KocucteM. CoxpaHeHHe OHOJOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocepe. I'panuiisl, cocraB u cTpykTypa o6uochepst. Kupoe
BemiectBO U ero (QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak TIJI00aJTbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocgepe.

KpyroBopoTbl BemecTB U OHMOr€OXMMHYECKHE IUKIBI JJIEMEHTOB (yrjaepoaa, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

UenoseuectBo B Omocdepe 3emiid. AHTPONOTEHHBbIE M3MEHEHUs B Ouocdepe. ['mobanmbHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHMe MNpupoAbl U uenoBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroitunBocty 6nocgepsl. OCHOBa PallMOHAIBHOIO YIPaBJIECHUS IPUPOTHBIMU PECypcamMH U UX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Teacnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[lumesble nenu», «bHOIEHO3: cocTaB M CTPYKTypay», «lIpuponaHsie
coobmectBay, «llemum nuTanus», «OKonoruyeckas nupamuaa», «buochepa u uyemoBex»,
«DKOCUCTEMa HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArponeHo3», «lIpuMmepHble aHTpONOreHHbIE BO3ACUCTBUS HA MPUPOAY»,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs] BO3AyXa M TPYHTOBBIX BOJ», «llouBa — BakHeimas
coctapisitomasi  Ouocheprl», «Daktopsl aerpamanuu  mouBy, «llapHUKOBBI AhdEerT?,
«®DaKkTopsl PATMOAKTUBHOIO 3arpsi3HeHus Ouochepsr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3zHu B Ouochepe», «O30HOBBIH 3KpaH Ouocheps», «Kpyrosopor
yriepoja B 6uocgeper, «KpyroBopot azora B mpupoie».

OOGopynoBanue: Monenb-antuinkanus «Tunudasle OMONEHO3BD», Trepbapuii «PacTuTenbHBIC
coobmiectBa», Koyulekiuu «buornenos», «Bpeaurenn BaXHEWIIMX CEIbCKOXO03SIMCTBEHHBIX
KyJIbTyp», IepOapuul W KOJUICKIUM PACTCHMH M >KMBOTHBIX, NPHHAUISKALIME K pa3HbIM
HKOJIOTHUECKUM TpymnnaMm oaHoro Bujaa, Kpacunas kuura Poccuiickoit @enepannu, n300paxeHus
OXPaHsEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 BHMOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
00yJaOIUMUCS POTPAMM CPETHETO 00IIero 00pa3oBaHUs: TMYHOCTHBIM, METAIPEIMETHBIM H
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpyKType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHHUsA IpeaMmera «buosorus» BbIIECIECHBI
CIIEAYIOIIME COCTaBJISIOMIME: OCO3HAaHME OOYYAIOUMMHCA  POCCHUICKOW  Ipa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIPENEIEHUIO,
HAJIMYME€ MOTUBAIMM K OOyuYeHHIO OWOJIOTHH, IEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeX)AeHUI TUYHOCTH Ha OCHOBE KJIFOYEBBIX IICHHOCTEH M MCTOPHUUECKUX TPATUINI pa3BUTHS
OMOJIOTMYECKOr0 3HaHMs, TOTOBHOCTb M CIOCOOHOCTh OOYYaIOLIMXCSl PYKOBOJICTBOBAThCS B
CBOEH  JIEATEIbHOCTM LIEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, MPUCYLHIUMHU  CHUCTEME
OHMoyornYeckoro 00pa3oBaHUs, HAIWYHE HKOJOTHMYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC TIJIaHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUS IpeaMeTa «bHoIorus» A0CTUraloTCsl B €JMHCTBE Y4eOHOM
U BOCHUTATEIbHOM [JEATEIBHOCTH B COOTBETCTBHUM C TPAJAUIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMH, MPUHSTHIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMu TOBEJIEHUS M CIIOCOOCTBYIOT IMpOIIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAHUs U CaMOPa3BUTHS, PA3BUTHsI BHYTPEHHEH IO3MIMM JIMYHOCTH, NAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY M MPaBONOPAJIKY, YEJIIOBEKY TpyJa U CTaplIeMy MOKOJICHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHHWS K  KyJbTYpHOMY  HAacle€QuI0 MW  TPaJULUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepaunu, IpUpOAE U OKPYKaIOLIEH cpeie.
JInuHOCTHBIE pe3yNbTaThl OCBOEHHS yueOHoro mnpeamera «bHOJIOTUS» MOKHBI OTpa)xarb
TOTOBHOCTb U CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAllMM, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJULMOHHBIM LEHHOCTSIM POCCHHCKOro 0OIIecTBa,
paclIMpeHUE KU3HEHHOTO OIbITAa M OIBITA JEATEIBHOCTH B IIPOLECCE PEAM3alii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh I'PAXKJAHCKON MO3MLUHU O00YYaIOLIErocss Kak aKTUBHOI'O M OTBETCTBEHHOIO
YJIeHa POCCUIICKOro 00I1IecTBa;

OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX MIpaB M OOA3aHHOCTEH, yBaKEHUWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATENHOCTH IPH CO3/JaHUM YUEOHBIX IPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTh OMpPEAEATh COOCTBEHHYIO MO3UIUIO M0 OTHOLICHUIO K SIBICHHUSIM COBPEMEHHON
>KH3HU U O0BACHATH €€,

YMEHHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aUMOEHUCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMU M COIIMAJIbHBIM MOJIOKEHHEM;
TOTOBHOCTb K COTPYIHHYECTBY B TIIpPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
ITO3HABATENIBHBIX M HCCJEN0BATENbCKUX 3a7a4, YBAKUTEIBHOIO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAaHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOW HWIECHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoamHON, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYDPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACICAUIO M MaMSATHUKAM HPUPOABI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OHUOJIOTHH,
MOHMMAHUSA 3HA4YeHHs OHOJOTMU B IIO3HAHUU 3aKOHOB MPHUPOMBI, B >KM3HU 4YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoex1IEHHOCTh, TOTOBHOCTh K CIy>KE€HUIO M 3ammure OTeyecTBa, OTBETCTBEHHOCTh 3a
€ro cynn0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAllUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JAaHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOUas JCTETHKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHNE YMOITMOHAIIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPA)KEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATh KaueCTBa
TBOPYECKOMN JIMYHOCTH;

5) ¢pusnuyeckoro BocnuTaHUsA, (POPMHPOBAHUA KYJLTYPbI 310POBbSl M IMOLHOHAJIBHOIO
Os1aronosyqusi:

NMOHMMAaHHUE M pealu3alus 310poBoro u Oe3omacHoro oOpa3a >KHU3HHM (370pOBOE MHTAHHE,
COOJII0/ICHNE TUTMEHUYECKUX MPABUI U HOPM, COQIaHCUPOBAHHBIN PEXXHUM 3aHITHI U OTHbIXA,
perynsapHas (u3MUecKkas AaKTUBHOCTb), OEpexKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHNEe [IEHHOCTU MPaBUJ UHIUBUIYaTbHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEACHHUS B
CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAaHME TIOCIEICTBUA ¥ HEMPUSITUS BPEAHBIX NPUBBIYEK (YIOTPEOICHHS] aATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNY, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOW AESATENBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM HaIpaBJIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUTAHUPOBATb U CAMOCTOSITENIBHO  BBIMIOJHATH  TaKylo
JIeATEITbHOCTb;

WHTEpPEC K pasIuyHbiM cdepaMm mpodhecCHOHATBHON JESITEIPHOCTH, yMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH JKU3HU;
7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

AKOJIOTHYECKH IIEJI€CO00pa3HOEe OTHOIICHHE K TPHUPOJE KaK HMCTOYHHWKY XU3HH Ha 3emile,
OCHOBE €€ CYILLIECTBOBAHHS;

TOBBIIICHHE YPOBHS JKOJOTHYECKON KYJIbTYPHI: TMPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaAHUE TJIO0ATBHOTO XapaKkTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH HX PEIICHHS;
CIIOCOOHOCTH HCIOJIb30BaTh MPUOOpEeTaeMble MPH U3YUYE€HUU OUOJIOTUU 3HAHHS M YMEHUS TpU
pemIeHr mpo0JIeM, CBA3aHHBIX C pallMOHATBHBIM MPUPOIOIIOIH30BaHNEM (COOIIOICHHIE TIPABIIT
MOBEJCHUsI B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHE PaBHOBECUS B 3KOCHCTEMaX, OXPaHy
BHJIOB, DKOCUCTEM, Orocdepsl);



AKTUBHOE HEIPUSITHE ECWCTBUM, MPUHOCAIINX BPE OKPYNKAIOUIEH NPUPOJHON CPEAE, YMEHHE
IPOTHO3UPOBATh  HEOJAroNpUATHBIE  SKOJIOIMYECKME  IOCIEICTBUS  MPEeANPUHUMACMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIUYUEe PA3BUTOrO OSKOJOIMYECKOIO MBIIUICHMS, OJKOJIOIMYECKOM KYJIBTYpbI, OIIbITa
JESATEIIbBHOCTH  JKOJIOIMYECKOM HalpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCS MMM B
[IO3HABATEJIBHOM, KOMMYHMKAaTUBHOM M COLMAJIBHOM IPAaKTHKE, FOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIlIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKd W OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOIO HA AMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOM KyJIbTYPbl KaK CPEICTBA B3aWMOACHUCTBHS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHue crneunpukd OHOJOTMM KaK HayKd, OCO3HaHUs €€ poiud B (HOPMUPOBAHUU
PalMOHAJILHOTO HAYYHOI'O MBIIIJIEHHS], CO3/IaHUU LIEJIOCTHOIO MPEACTaBICHUS 00 OKpYXKaroIleM
MHUpE Kak O €IUHCTBE INpUPOAbI, 4YelloBeKa M OOlecTBa, B IO3HAHUU IMPUPOJIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JUIsl COBPEMEHHOM IIMBHIU3ALMH: 00eCIieueHHs] HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHble IpoOJeMbl DPa3BUTHS 4YeJOBEUECTBA, IOUCKAa IyTed BBIXOJAa M3 TIJI00AIBHBIX
HKOJIOTHYECKUX MPOOJIeM B 0OecrieueH s mepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIHOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B IOJYYEHMHM OWOJIOTMUECKHMX 3HAHUM B IEJAX HOBBILIEHUS OOLIeH
KYJBTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKIMOHAIBbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMsI, MCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble 3HAHUS JUIs aHalu3a U OObBSICHEHHUS SIBICHUN
OKPY’KAaIOIIero MUpPa W HPOUCXOJAIIMX B HEM H3MEHEHMH, yMEHHE [ellaThb OOOCHOBAHHBIE
3aKJIIOYEHHUS Ha OCHOBE HAy4HbIX ()aKTOB M HMEIOLIUXCS JAHHBIX C LENbI0 IOJTYYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIBHO UCIOIb30BaTh OMOJOTUYECKUE 3HAHUS Ul PELIeHUs poOjeM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IIEHHOCTH HAy4YHOH JesTeIbHOCTH, TOTOBHOCTb OCYILECTBJISATh IPOEKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTbH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPAa30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUM MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yibTaThl OCBOCHHS YydeOHOro mpeamera «bHOIOTHS» BKIIOYAIOT:
3HaUUMble 171 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIONIUXCS  MEKIUCIUTUIHHAPHBIC
(MeXMmpeIMeTHbIe) OOIICHAYYHbIE TMOHSATHS, OTPAKAIOIIUE IIETOCTHOCTh HAYYHON KapTHUHBI
MHpa ¥ CHEeNu(UKy METOJOB TO3HAHHUS, MCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEprus, sBIEHUE, MPOIECC, CUCTEMA, HAYYHBIN (DAaKT, MPHUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, WCCIeIOBaHNe, HAONIOACHUE, W3MEPEHHE, OKCIEPUMEHT | JIPYTuX),
YHHUBEpCalIbHbIe Y4eOHBIC ACWCTBUSA (TIO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYIATHUBHEIE),
obecrieunBaronie  GOpMHUpPOBaHWE  (PYHKIIMOHAIBPHOW  T'PAaMOTHOCTH W COIMAIBHOU
KOMIETEHIIMH  OOyYaloluXcs, CIIOCOOHOCTh OOYyYalolIMXCs HCIONb30BaTh OCBOCHHBIC
MEXIMCUUIUTMHAPHBIE, MUPOBO33pPEHUECKHE 3HAHUS W YHHUBEpcajbHble yueOHble AEUCTBUS B
M03HABATEJIbHON U COLMATIbHOM MPAKTUKE.



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MTPOTPAMMBI CPETHETO O0IIEro 00pa3oBaHUs AOTKHEI
OTpaxkaTh:

OBgi1ajleHHe YHUBEPCAJBHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO  (OPMYJIMpPOBaTh M aKTyalIW3upoOBaTh NpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN HPUEMBI JOTUYECKOrO MBIIUICHUS (aHAIM3a, CUHTE3a,
CpaBHEHHUs, KiacCU(UKAIUU, OOOOIIEHHUS), PACKPhIBATh CMBICT OWOJIOTHYCCKUX IMOHATHN
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);
OTIpEeeNIATh LIeIH ACITeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHHSI, COOTHOCHUTD
pe3ynbTaThl JEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS ISl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;
CTPOUTH JIOTUYECKUE PaCCyXKICHHs (MHIYKTHBHBIC, NEAYKTHBHBIC, 110 AHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUUSI B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH BHIBOJIBI U
3aKITIOUCHUS,

INPUMEHSTh CXEMHO-MOJENbHbIE CpEeJCTBa Ui TPEJCTABICHUS CYIIECTBEHHBIX CBSI3eU H
OTHOIIICHUN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMU Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabareIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHAM3a MMCIOIIUXCS MATCPUATBHBIX H
HeMaTepUaIbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHBBI B JCSATCIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IICIISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M  BBINOJHATH pPabOTy B  YCIOBUSAX pPEaJbHOr0, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBININICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBHSI:

BIIQJICTh HABbIKAMHU Y4YEOHO-HCCIIEIOBATENLCKOM M TMPOEKTHOW JESATENHHOCTH, HABBIKAMH
paszpelieHusi mpooieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOHMCKY METO/IO0B
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONIb30BAaTh pa3jMuYHble BUABI JEATEIBHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETANH, TIPEOOPA30BAHUIO U MPUMEHEHHUIO B YYCOHBIX CHUTYAIUSAX, B TOM YHCIE TPU
CO3aHUH YUYEOHBIX U COIIMAIbHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBI THUIN MBINUICHHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHITUSIMHA U METOJIaMU;

cTaBUTh U (opMynupoBaTh COOCTBEHHBIC 3a/Jaud B O0pa30BATEIBHOM JEATETLHOCTH H
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TPHYNHHO-CJICICTBEHHBIC CBSA3H M aKTyaJIM3UPOBATh 33]1a9y, BEIBUTATh TUIIOTE3Y €6
pellleHusi, HaxOIuUTh apryMEeHTHl JUIs JOKa3aTelbCTBA CBOWX YTBEPXKACHUW, 3a/1aBaThb
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATh TIOTYyYEHHBIC B XOJI€ PEIICHUS 33/1a4ll Pe3yNbTaThl, KPUTUUECKH OIEHUBATh MX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISAITh IICJICHANPABIEHHBI TIOMCK TEepeHOoca CPEACTB W CIOCOO0B JIEUCTBUA B
po(hecCHOHATEHYIO CPey;

YMETh IEPEHOCHUTH 3HAHUS B MIO3HABATEIHHYIO M TIPAKTUYECKYIO 00JIACTH KUZHEICITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOJIXO0IbI U PEIICHUS, CTAaBUTh MPOOJIEMBI
U 3a]1a4u, JOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHLCS B PA3IMYHBIX HCTOUYHUKAX MHPOPMAINH (TeKCTe Y4eOHOro mocoOus, HayJHO-
MOMYJSIPHOM JTUTEpaType, OMOIOrMYECKUX CIOBapsAX M CIPAaBOUYHUKAX, KOMITBIOTEPHBIX 0a3zax



NaHHbIX, B MHTepHeTe), aHAIM3UPOBAaTh MWHPOPMALMUIO pPA3IUYHBIX BUAOB U  (HopM
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEYUBOCTb;
dopMynHupoBaTh 3ampochl W TPUMEHATH pa3IMYHbIE METOJIbl TNpPU TIOMCKE U OTOOpe
Ouosnornyeckoi MHGOpMaIK, HEOOXOIUMOM /7S BHIIIOJIHEHUS Y4eOHbIX 3a/1a4;

npuoOpeTaTh ONBIT  HCIOJB30BaHUA  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO ~ BBIOMpPAaTh  ONTHMAJbHYIO  (OpMY  TpEACTaBICHUS  OHMOIOTHYECKOU
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJIb30BaTh HAYYHBIM S3BIK B KAauecTBE CPEICTBA MNpH paboTe ¢ OMOJOTHYECKOn
uHpopMaLuel: NPUMEHATh XUMHUYECKUe, (pU3nUeckrue U MaTeMaTHYeCKHe 3HAKM U CHMBOJIBI,
dopmynbl, abOpeBuaTypy, HOMEHKIATYpYy, HCIOIB30BaThb M IPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3alIUTHI MH(MOpMAIMH, HHPOPMAITMOHHOW 0€30MaCHOCTH
JUYHOCTH.

OBgJiajieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISITh KOMMYHHUKAIIMH BO BCEX cdepax >KU3HU, aKTHBHO YYaCTBOBATH B JUAIOTE HIIH
JUCKYCCHM IO CYILIECTBY OOCYyKAaeMoil Tembl (yMEHHE 3aJlaBaTb BOIIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINOJHEHHS IMIpEUIaraéMoil 3aJadd, YYWUTHIBATH HWHTEPECH H
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JJMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOILICHMS, MOHMMATh 3HAYCHHUE COLMAIBHBIX 3HAKOB,
HPEANOCHIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTyallUd, YMETh CMsAr4aTh KOHQUIMKTHI U BECTU
HIEPErOBOPHI;

BJIAJICTh Pa3IMYHBIMHU CIIOCOOAMU OOIEHHsS U B3aUMOJCHCTBUSA, IOHUMATh HAMEPEHUS APYrux
JIO/IeH, TIPOSBISATH YBAKUTEIHBHOE OTHOLICHHE K COOECeIHHWKY W B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeILHOCTD:

MOHMMAaTh ¥ WCIIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAIBHOW pPabOTHI TpH
peleHnH OMOJIOTHUECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS I'PYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMaTHKy M METObl COBMECTHBIX JEHCTBMHA C y4€TOM OOIIMX HHTEPECOB H
BO3MOXXHOCTEH Ka)K/I0TO YIeHA KOJUIEKTHBA;

NPUHUMATD L€ COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh JEHCTBUS MO
€€ JOCTHMIKEHHIO: COCTaBIIATh IUIAH JEHUCTBHUW, pPAacCHpeIeisaTbh pPOIUM C YYETOM MHEHUH
YYaCTHHUKOB, 00CY>XJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAZAa M KAXKJIOTO YYACTHHKA KOMaHIBI B OOIIUI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejUlaraTh HOBBIE TIPOCKTHI, OIEHWBATH HJIEH C TIO3WIUM HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE TOBEJCHHE B PA3UYHBIX CHTYAIUSX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

OBJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH 1€l CTBHSIMU:

1) camoopranu3anms:

UCTIOJIF30BaTh OMOJIOTUYECKNE 3HAHUS JIJISl BBISIBJICHHS MPOOJIEM U MX PEIICHHS B )KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;

BHIOMPATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWU IIETICBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOHWX
NeMCTBUAX M TMOCTYIKAX MO OTHOIIEHHWIO K JKUBOW MPUPOE, CBOEMY 30POBBIO U 3JOPOBBIO
OKPY’KaIOIINX;



CaMOCTOSITENIFHO OCYIIECTBIISITh [TO3HABATEIBHYIO JAEATEIbHOCTD, BBIABISATH MPOOJIEMBI, CTABUTH
u (opMyIHpoBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHON NEATEIBHOCTH M JKU3HEHHBIX
CUTyalusX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pelleHUss NpoOjeMbl ¢ Y4ETOM HMEIOIIHUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLCHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U HPOSIBICHUIO LIMPOKOM 3PYAULUU B pa3HbIX 00IACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIQ/IETh HaBbIKAMM I103HABATEJIbHON pe(IeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, UCHOJIB30BATh MPUEMBI pedeKcuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE CEOSI M APYIHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro YEIOBEKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl ocBoeHHUs mporpammbl COO mo Ouonornu Ha 0a30BOM YpOBHE
BKITIOYAIOT CHENUPUICCKHE UIsl Yy9eOHOTO TmpeaMeTa «bruosiorusy HaydHbIe 3HAHUS, YMCHUS U
CrocoObl JEWCTBUN MO OCBOCHUIO, WHTEPIpETalli W MPeoOpa3oBaHUI0 3HAHWUN, BUIBI
JESTSIILHOCTH TI0 MOJTYYCHHIO HOBOTO 3HAHMS M MIPUMEHEHUIO 3HAHWW B Pa3IMIHBIX yUCOHBIX
CUTyallMsiX, a TaKKe B pEaJbHBIX J>KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouonorueir. B
porpaMMe IpeIMETHBIC Pe3yIbTaThl PECTABICHBI 110 TOAaM O00YJICHHS.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» ¢ 10 knacce NOIKHBI
OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHMW O MecTeé M pOJU OWONOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBCHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpA H
HAyYHOTO MHPOBO33PEHUS, O BKJIA/IE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
Ouosoruy, PyHKIIMOHAITBHON TPaMOTHOCTH YEJIOBEKA JIUIS PEIICHUS )KH3HCHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COACpKAHME OWOIOTUYECKUX TEPMUHOB M TOHSATHH: XHU3Hb, KIIETKa,
opranu3M, MeTabonu3M (OoOMEH BemecTB MW TPEBpallleHHe DHEPruu), TOMeocTa3s
(camoperynsius), ypOBHEBas OpraHu3alus SKUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKIHsi), HacIeACTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JaraTh OHOJNIOTUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas, MYyTallMOHHAs,
[EHTpaJbHAs J0TrMa MOJICKYJsApHOM Ouosorun), 3akoHsl (I. Mennens, T. Moprana, H. U.
BaBuiioBa) u ydeHust (0 IIEHTpaX MHOTO00pa3us U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuil H.
W. BaBuiosa), onpenessaTh TPAHUIIB MX TPUMEHUMOCTH K J)KUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTHM: HAOIIOJCHIE U OTMIMCAHUE JKUBBIX
CUCTEM, IPOLECCOB U SIBICHUN, OpraHu3alus U MpoBeleHHuEe OMOJIOTMYECKOT0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIABICHUE 3aBHCUMOCTH MEXKIY HCCICIYeMbIMA BEITUYHHAMU,



OOBSICHEHHE TIOJIYYEHHBIX pPE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHATUH, TEOpHHA U
3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH I1OJyYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICIATh CYIIECTBEHHBbIE IPU3HAKKM BHUPYCOB, KIETOK IPOKApUOT U 3YyKapuoT,
OJITHOKJIETOYHBIX U MHOT'OKJIETOUHBIX OPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHa BELECTB U
NPEBpAIlCHUs] SHEPTHH B KIETKE, (DOTOCHMHTE3a, MIIACTHYECKOT'0 W HHEPreTHYECKOro odMeHa,
XEMOCHHTEe3a, MUTO3a, Mel03a, OIJIOJOTBOPEHHMSI, PAa3MHOKEHMsI, MHIUBUYyaJIbHOIO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHUE MPUMEHATh IOJTY4YEHHBbIE 3HAHUA Il OOBACHEHHs] OMOJIOTMYECKUX IIPOLIECCOB U
ABJICHUM, [UI TPUHATHS [PAKTUYECKUX pEUICHUHA B IIOBCEJHEBHOM JKU3HU C LEJIBIO
oOecrieyeHuss 0€30MaCHOCTH CBOETO 3[0POBbs U 3/I0POBbsI OKPYKAIOLIUX JIOAEH, COOMI0CHUS
HOPM I'paMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEH MPUPOIHON cpese, MOHMMaHue HeOOXOAMMOCTH
UCIIOJIb30BaHUSl TOCTH)KEHUI COBPEMEHHOM OMOJIOrMu W OMOTEXHOJIOTUH Ul palMOHAIbHOIO
[PUPOIONOIB30BAHUS;

yYMEHHUE pelaTh 3JeMEeHTapHble TeHETUYECKHE 3a/1a4d Ha MOHO- U TUTHOPUAHOE CKPELIBaHHUE,
CUCIUIEHHOE HAaCJEI0BAaHUE, COCTaBIATh CXEMbl MOHOTMOPUIHOTO CKpEIIMBAHUS  JUIs
npeJcKa3aHusl HacJle0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOIHATH JTJAOOPAaTOPHBIE M MPAKTHYECKHE paboThl, COOIOIATh MpaBMiia IpU padboTe ¢
yueOHBIM U JJa00pAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
COJIepKAaHUs, BKIIIOYAIOIIYIO IICEBIAOHAYYHbIC 3HAHUS M3 Pa3IMYHbIX MCTOUYHUKOB (CpeicTBa
MaccoBOW MH(POPMALINHU, HAYYHO-TIONYJISIPHBIE MaTePHAaJIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHUSI, 0000111ast OMOJIOTHIECKYIO
UHPOPMALIMIO U3 HECKOJIbKMX HCTOYHUKOB, IPaMOTHO MCIIOJIb30BaTh MOHSATHHMHBIA ammapaT
Ouonoruu.

[IpenmerHble pe3yabTaThl OCBOEHUS ydeOHoro mpenmera «buonorusi» ¢ 11 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pPOJM OHOJIOTMH B CHCTEME HAYYHOTO 3HAHMSA
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U
HAYYHOTO MHPOBO33PEHUsI, O BKJIa/I€ POCCUMCKUX U 3apyO0eKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OUOJOTMYECKUX TEPMUHOB M TOHITUH: BUJ, MOMYJALUA,
reHo(oH, HBOJIOLMSA, JBWXKyIIUME Cuiabl ((PakTOpbl) SBOMIONUM, MPUCIIOCOOIEHHOCTD
OpPraHu3MOB, BHJ000pa30BaHUE, SKOJIOTHYECKHE (AKTOPBl, DSKOCHUCTEMA, IPOIYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuia, OuoreoneHos, ouocdepa;
yMEHHUE u3jaraTb OMoJIOTnYeckue TeopuH (3BostoinoHHas Teopus Y. JlapBuHa, CHHTeTUYECKast
TEOpHUsl DBOJIOLMHU), 3aKOHbI W 3aKOHOMEpHOCTH (3apoasbimieBoro cxoacrBa K. M. bopa,
yepel0BaHMs IVIaBHBIX HallpaBieHUi u myteit ssomonnu A. H. CeBepuioBa, yuenus o 6uocgepe
B. U. Bepraackoro), onpeaensTh TpaHUIbl UX TPUMEHHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOAAMU HAyYHOI'O NMO3HAHMS B OMOJIOrMU: HAOIIOCHHE U ONMUCAHUE KHUBBIX
CUCTEM, IIPOLECCOB U SIBICHUN, OpraHu3alus U MpoBeleHHuEe OMOJIOTMYECKOr0 SKCIIEPUMEHTA,
BBIJIBUKCHUE THUIOTE3bl, BBISBIEHHE 3aBUCHUMOCTH MEXIY HCCIEAYEMBIMH BEITUYUHAMH,
OOBSICHEHHE TIOJTYYCHHBIX pPE3YJIbTaTOB, HWCIOJIh30BAHHBIX HAYYHBIX TOHSATHH, TEOPHH U
3aKOHOB, YMEHUE JIeJIaTh BHIBOJIBI HA OCHOBAHUH MOJIyUYE€HHBIX PE3YyJIbTATOB;

YMEHHME BBIJENATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHUS OMOJIOTHMYecKUX OOBEKTOB: BHJIOB,
HOMYJSAIUN, MTPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOreOlEeHO30B M 3KOCHCTEM,
OCOOCHHOCTH  MPOLIECCOB:  HACJIEACTBEHHON  W3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHusl, TPUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBHS PKOJOTHMUYECKUX (PAaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BELIECTB U MMOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHUH
B 9KOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OHMOT€OXMMHUYECKHUX IMKIOB B
ouocdepe;



YMEHHE TPHUMEHSATH TOJTY4YCHHBIC 3HAHUS JUISI OOBSCHEHHS OMOJOTHYECKHX IPOIECCOB H
SIBIICHUW, JUIS TIPUHSATHS TPAKTHYECKUX PEUICHUH B TIOBCEJHEBHOW JKU3HU C IIEJIBIO
obecrnieueHnst 0€30MACHOCTH CBOETO 3/I0POBbS U 3I0POBbSI OKPYKAIOIIUX JIFOJICH, COOTIOICHUS
HOPM I'paMOTHOTO TIOBEJICHHS B OKPYXKAFOIIEH MPUPOIHON Cpejie, TOHMMaHue HeOOXOAMMOCTH
UCTIOJIb30BaHUS JIOCTHKEHUI COBpEMEHHOM ouosoruu TUTS paIMoHAILHOTO
NIPUPOIOTIOIB30BAHNUS;

YMEHHE PelaTh 3JIEMEHTApHBbIC OMOIOTHYECKHUE 3a]a4i, COCTABIIATh CXEMbI IIEPEHOCA BEIICCTB
Y SHEPTUH B SKOCHCTEMAX (LMK MUTAHUSA);

YMEHHE BBITIOJIHATH Ja00paTOPHBIC U MPAKTUIECKUE paOdOThI, COOII0IATh MpaBuia mpu padoTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OIICHUBATh W HWHTEPIPETUPOBATh HHOOPMANNIO OUOJOTHYECKOTO
COJICpKaHUsI, BKJIFOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS M3 PAa3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi HWH(OpPMAINK, HAYYHO-TIOMYJSIPHBIE MaTepuaibl), pPaccMaTPUBaTh TJIOOATBHEIC
9KOJIOTUYECKUE TIPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO3/]aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIEHUS, 000011ast OMOJIOTHUECKYIO
WH(OPMAIINI0O W3 HECKOJIBKMX HMCTOYHHUKOB, I'PAMOTHO HCIIOJI30BATh TMOHSATUHHBIA ammapar
Ouonoruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie  TIpaKTiyeckue (uudpossbie)
n/m NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
bu6nmoreka LIOK
1 buosorua kax HayKa 2 0.5 https://m.edsc]i).ru/7f41c292
2 JKuBbIe cCHCTEMBI M MX OpraHU3aIusl. 1 1 Eﬁggf;;:i;iilorﬁﬂ f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnuorexa [IOK
4 JKu3HenessTeIbHOCTh KICTKH 6 hitps://m.e dS(])_E).ru 17£416292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka [HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6nunorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
8 Pesepsroe Bpews 1 1 https://m.edS(I)lo.ru/7f410292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
bubnunorexa LIOK
1 IBOMOIHONHAS OHOTOTHA 9 1 1 https://m.edsoo.ru/7f4lcc74
5 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41lcc74
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 bubmorexa [IOK
m https://m.edsoo.ru/7f41lcc74
bu6nmorexa LIOK
S Pesepsroe Bpems 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 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 IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Jara
u/n Tema ypoka Beero Konrpoabnbie IIpakruyeckue — oOpaszoBaTe/bHbIE
padoThbI padoTbI pecypchl
bubnmoreka [IOK
1 Bbuosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoab! MO3HAHMS JKHBOU IMPUPOIBI.
2 Eﬁiﬁzizsgiz;fs 6Z§iI/IN§H1HX METOJIOB 1 0.5 bubmorexa [IOK
P A ' https://m.eds00.ru/863e6122
IPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
, | e e o | B 10K
i ' a p https://m.edso0.ru/863e6564
pabora.
4 XumMuueckuii coctaB KiIeTku. Boga n 1 bubmmoreka IIOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bubnunorexa LIOK
5 benku. Coctas u crpoeHue 0enkoB 1 hitps:/m.eds00.ru/863e6072
®epMeHThl — OMOJIOTHYECKHE
6 Yol disyeeme o | 1 05 Bubmiorexs LIOK
- i ' https://m.edsoo.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
but6mmorekxa [IOK
! YTICBOAEL. JIMmH B! . https://m.edso0.ru/863e6870
bubnunorexa LIOK
8 HyxnenHnoBbie kuciotel. ATD 1 https://m.eds0o.ru/863e6d5¢
9 Hcropus 1 MeTobl U3Y4EHUS KIIETKH. 1 bubmuotexa [JOK

Knerounas teopus

https://m.eds00.ru/863e6e88



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
https://m.edsoo.ru/863e6e88

10

Knerka xak nenoctHas >KuBasg cucTeMa

CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2 «M3yueHue
CTPOEHUS KJIETOK PACTCHUH,

bubnunorexa LIOK

11 AHBOTHLLX. FOHGO0B U GaKTenuil 110 0.5 https://m.edso0.ru/863e6ff0
TP p A https://m.edsoo.ru/863e716c
MHKPOCKOITIOM Ha FOTOBBIX
MUKpOIIpenaparax U uX OIMUCaAHHE)
bubnunoreka LIOK
12 OOMeH BeIeCTB UK META00IN3M hitps://m.eds00.ru/863e766¢
bubnuoreka [{OK
13 PoTocHHTE3. XemOCHHTe3 https://m.edsoo.ru/863e7c98
. bubnunoreka LIOK
14 JuepreTieckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
| S Mo Tabosropas paers . BuGaiorsa LOK
- a ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpErapaTax»
16 buocunTes 6enka. Peakimst bubmmoteka IIOK
MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6nunorexa LIOK
17 Tpascsums — duocknres benxa https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bu6muoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubnunorexa LIOK
19 DopMBbI pa3MHOKEHUS] OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
21 KJIeTOK. OIJI0I0TBOPEHHE. 0.5 Bubmuorexa IOK

JlaboparopHas pabota Ne 4 «M3yueHue

https://m.eds00.ru/863e81b6



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

29 NunuBunyansHOE pa3BUTHE Bbu6muotexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436

23 ['eneTnka — Hayka o bubmuorexa [{OK
HACJICJICTBEHHOCTH U U3MCHUHUBOCTH https://m.edsoo0.ru/863e86f2

KOHOMEPHOCTHU H BaHUS
24 i?)I/I(;HZK(f]I;. IS/ICOHorfl(g;)iII;[(;I;e bubmorexa HOK
https://m.edso0.ru/863e8878
CKpEIIMBAHHE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 563%?4214?40?‘2 CH&E:?II;ILLO;H;;I e bubmorexa [OK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.
JlaGopaTtopHas padota Ne 5 «3yuenue

26 pe3yIbTaTOB MOHOTUOPUHOTO U 05 bubnmnorexa [JOK
JMTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
Ipo30(UIIBl HA TOTOBBIX
MUKpOIIpErapaTax»

97 I'enernka mona. HacnemoBanme bubmmoteka IIOK
NIPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
W3menunBocth. HenacnenctsenHas
W3MEHYHMBOCTH. JlaboparopHas pabota

8 Ne 6. Uzyuenue MmonupukamoHHON 05 bubmuorexa [IOK
U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpHBOW»

HaciencTBenHas N3MEeHYHUBOCTD.

29 JlaGopatopHas pabota Ne 7. «AHanu3 05 bubmuoteka [IOK
MyTanui y qpo30(uiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»»

30 ['eneruka yenoBeka bubmmorexa [IOK

https://m.eds00.ru/863e8d78



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

PesepBHbIil ypok. O60011ICHHE TTO TEME

31 «HacnencTBeHHOCTh U H3MEHUYHBOCTD 1
OpPTaHU3MOBY
32 CenekIus Kak HayKa M TIpo1ece 1 bubmorexa LIOK
https://m.edsoo.ru/863e9214
Metoabl U JOCTUKEHUS CENEKIINI
33 pPacTeHUH U KUBOTHBIX. 1 bubmuorexa [IOK
buotexHomorus Kak orpacin https://m.edsoo.ru/863e9214
MIPOU3BOJICTBA
bubnuoreka [{OK
34 HpomeryToutias aTTecTal. 1 https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jrj;ln Tema ypoka Beero Kourposabubie Ilpakruyeckue fII:yT:eHuﬂ o0pasoBaTejbHbIe
padoThI padoThI pecypchl
N bubnuorexa [JOK
1 DBOJIIOIHS U METOJIBI €€ U3YUCHHS 1 hitps://m.eds0o.ru/863ea20e
HcTopus pa3BuTHS npeAcTaBIeHU 00 Bubnmorexa [IOK
2 IBOJIOIIMU. BX0THAsT KOHTPOJIbHAS 1 1 hitps://m.eds00.ru/863e9570
pabora. — '
bubnuoreka [IOK
3 Muikpososmiowsts 1 https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€/IMHUIIA BUJIA U YBOJIOIHH.
bubmmnoreka HOK
4 JlaGopatopHas padora Ne 1 1 0.5 https:/m edscI)_E) (1/863699¢6
«CpaBHEHHE BHJIOB T10 E— '
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKy1e cuibl (3JIeMeHTapHbIe 1 bubmuoteka [IOK
(aKTOpBI) IBOIIOIMU https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 ]f?:tlg:'?/%e;i(ﬁ)orﬁl%?:e% 40
Pe3ynbTath! 3BOMIIOLINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
IpUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHTEJIFHOTO XapaKTepa
but6mmorekxa [IOK
8 Hampasnenus u myTu MakpOIBOIIOIHH 1 hitps://m.eds0o.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINAN 1
10 Ucrtopus xxu3Hu Ha 3emiie 1 METOAbI €€ 1

U3y4YeHUs



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

11 ['unoTe3sl NPOUCX0XKACHUS KU3HU HA bu6nmmoreka [IOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIIe 110 3paM U Bbu6muotexa [JOK
nepuoiam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU
PaCTUTEIBHOTO U JKUBOTHOT'O MUPA. Bubnmorexa LIOK
13 [TpakTrueckas padota Ne 1 «I/IszﬂieHI/Ie 0.5 hitps://m.eds00.ru/863ea8hc
MCKOIIAEMbIX OCTAaTKOB PAaCTCHU U
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cUCTeMa OPraHuYecKoro bubnnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOIIOTeHE?) buGnuorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBwmxyme cuibl ((hakTopsl) Bbu6moreka [JOK
aHTpOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEJIOBEKA
18 YenoBeueckue pachl U IPUPOIHbIE bubmuoteka [IOK
aJlanTaIyuy 4enoBeKa https://m.edsoo.ru/863eaea2
PesepBubiit ypok. O600111€HHE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmoreka [JOK
(akTopsI https://m.edsoo.ru/863eafec
AOuoTtndeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«MOp(bOi‘IOFI/I‘IeCKI/Ie 0COOEHHOCTH Butmiorexa [[OK
22 pacTeHHi U3 pa3HbIX MECT OOUTAHUSY. 0.5 httos://m.ed /1863eb10
PS://mM.edsoo0.ru e e
JlaGopaTtopHnast pabota Ne 4. «Bnusiaue
CBETa Ha POCT U pPa3BUTHE YEPEHKOB
KoJIeyca»
23 buotnueckue GakTopsl bubnuoteka [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
https://m.edsoo.ru/863eb10e

https://m.edso0.ru/863eb348

DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiiiud. [Tpaktudeckast padorta Ne 2

24 «[ToacY€T MIOTHOCTH MOMYJALMH 1 0.5
Pa3HBIX BUJOB PACTCHUID
25 Coo01iecTBa OpraHu3MoB — OHOIEHO3 1 Egggﬁ;ﬁé;igﬁﬁl%seb 163
26 DKOJOTUYECKHUE CUCTEMBI 1 bubnuoreka [{OK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
21 Deonomacee mpmin. Cootersa 1 BuGaorera LIOK
https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoHbIE 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas s3xocucreMa 1 bubmuotexa [IOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmuoreka [IOK
onocepsr https://m.edso0.ru/863ebd16
32 YenoeuecTBoO B 6rochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOJBI U 1 bubnnorexa [JOK
4eI0BEeYeCTBA https://m.edsoo.ru/863ebale
34 [IpomexyTouHas aTTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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 OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buonorus. ba3osslit yposens, 10 ki1. Ilox penakuueit B.B.Ilaceunuka, Mocksa
"[IpocBemieHue".
buonorus. ba3ossiii yposens, 11 ki1. Ilon penakuueit B.B.ITaceunnka, MockBa
"[IpocBemienue".

METOAUYECKHUE MATEPHUAJIbBI 1JIs1 YUUTEJIA

buonorus. bazosslii ypoBenb, 10 ki1. [Tog pegakuueit B.B.I1laceunnka, MockBa
"ITpocBenienue".

buonorus. bazosslit ypoBens, 11 ki. [Tox pegakuueit B.B.Ilaceunuka, MockBa
"ITpocBenienue".

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
HTTPS://RESH.EDU.RU/ HTTPS://WWW.YAKLASS.RU HTTPS://[SKYSMART.RU
https://interneturok.ru/ https://foxford.ru/wiki/biologiya/






