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HHOACHUTEJIbHAA 3AIIUCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IJISl ONpPEICIICHUS
NOaX0/0B K (OPMHUPOBAHMIO COZEpKaHUs ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuentyaiabHble nonoxkenns @I'OC COO o B3anuMOOOYCIIOBIEHHOCTH LENeH, COIepyKaHHs,
pe3ynbTaToB 00ydeHUss U TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
o0IMX LeNsIX M MPUHIHUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPETHErO
obmiero obpaszoBanusi B Poccuiickoit denepanuu, a Takxke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAaYCHWU B IO3HAHMU >KUBOH MPUPOIBI M OOECHEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmrectBa. CorjaacHO Ha3BaHHBIM MOJOXKEHHIM, OIIPEIeTICHbl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI 110
Ouosioruu u €€ CTPYKTypa.

[IporpamMma no Gumoyoruu JaT MpeacTaBiIeHUE O LEesX, 00 o0mel cTrpaTeruu o0yueHus,
BOCIIUTAaHUSI M PA3BUTHS OOyYarOMIMXCS CpeacTBaMH ydeOHoro mnpenmera «buomorusy,
omnpezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe 0
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATeNbHOCTh M3yUeHUsl yueOHOro Marepuana C
y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM 00pa30BaTEeIbHOTO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroIXCsl.

B nporpamme 1o OuonOrMuM Takke YUHTHIBAIOTCA TPEOOBaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM OO0y4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yUeOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/yUeOHBIX NeHCTBUI 00yUJatOIMXCs 10
OCBOEHUIO COJIEP>KaHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

B mporpamme no 6monoruu (10—11 kiaccel, 0a30BbIl ypOBEHB) peaqn30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouoyiorud, Omarojmapss 4eMy B HEW MpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOoBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoii cpene. [losTomy Hapsay ¢ H3yuyeHHUEM OOIIEONOIOTHIYECKIX TEOPHId, a TAK)KE 3HAHUN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIUX B HUX
IPOIIECCOB B IPOTpaMMe 110 OMOJIOTHH yIIIEHO BHUMAaHUE HCIIOb30BAHMIO TIOJTYYCHHBIX 3HAHUT
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHHs MNPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIEICTBEHHBIX ~ 3a00NieBaHUN  YeNoBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS KOJIOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpY’KaIOMIeH MPUPOIHON cpese,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K MPUKIAJIHOM HANpPaBICHHOCTH Yy4eOHOIo
npeamera «bUOTIOrHs) NMPOJUKTOBAHO HEOOXOIUMOCTBhIO 0OECHeUeHHs YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyalIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpask Mperoiaraet
dopmupoBaHrEe y OOYYarOIUXCs CIMOCOOHOCTH aaNTHPOBATHCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCS MPEICTaBICHWH O HAaydyHOM KapTHHE MHpa,
pacmmpsieT ¥ 00001IIaeT 3HAHUS O )KUBOM MPUpPOe, €€ OTIIMYUTEIHHBIX MPH3HAKAX — YPOBHEBOM
OpraHu3alliil W 3BOJIIOLMHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TNPHUPOJIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOUICHUS K KHBOW MPUPOJIC M YEIIOBEKY.

Bombioe 3HaueHWe OWONOTHS WMMEET TaKKe Ui PEIIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oduiero o0Opa3oBaHus, couuanu3anuy odyyaromuxcs. M3yyenne
Ouosiornu obecrnednBaeT ycaoBus s ((OpMUPOBaHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYphl, CIOCOOCTBYET MHTETpaluu
OMOJIOTUYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYTHMX Y4YEOHBIX NPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble 1MooKeHUs O NMpeAHAa3HAYEHUH Y4eOHOro mpeamera



«buonorus» cocTaBUIM OCHOBY ISl ONIPEIETICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPUPOBAHUIO €r0
coJiepKaHusl, IPEJCTABICHHOTO B IpOrpamMme 1o OUOJIOTHH.

Ot60p conepkanus yaeOHOTO npeamera «bromorus» Ha 6a30BOM ypOBHE OCYIIIECTBIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYyYalOIIHecs IOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIE TSI (POPMUPOBAHMS OOIIEH KYJIbTYphI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MpPaKTHUeCKOH AesTenbHOCTH. Ocoboe MECTO B 3TOM CUCTeME 3HAHUUN
3aHMMAIOT DJEMEHTBHl COJEPIKaHUs, KOTOphIe CIyKaT OCHOBOM s  (QOpMHUpPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3allUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpKaHUS Yy4uyeOHOro Marepuajga B IporpamMme Mo OuOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIETIEHBI CIEAYIOUIUE COJepKaTelbHble TUHUU: «buonorus
Kak Hayka. MeTo/bl Hay4yHOTo Mo3HaHus», «Kierka kak Ouonornyeckas cucreMay, «Opranusm
Kak Ouoyiornyeckasi cucreMay, «CucrteMa U MHOTOOOpa3ue OpraHuvIecKoro MUpPa», « IBOTFOIHUS
YKUBOU TIPUPOJBDY, « IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyebHoro mpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra W MPUOOPETEHHE YMEHUH HCIOJIb30BaTh 3TH 3HAHMSI JJIsI TPAMOTHBIX JCHCTBHI B
OTHONIICHUH 00BEKTOB )KMBOU MIPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTuxkeHune 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTcs pelIeHrneM CIeIYIMUX 3a1ayu:

OCBOCHHE 00YJAIOIIUMHUCS CHCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPHSIX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIIOTE3aX, TMpaBWIaX, CIYXalldX OCHOBOM Il  (OpPMHUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O METOAaX HAy4yHOro IO3HaHWf,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSX KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluy,
BBIJTAFOIINXCSI OTKPBITUSX M COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHHe y OOYYalOUMIMXCSl TMO3HABATEIbHBIX, MHTEIICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHH HAayYHBIX B3IJISJIOB,
UeH U MOIX00B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTAaHOBJICHUE Yy OOydYarommxcsi OOIeH KyJIbTyphl, (DYHKIMOHAILHONH TPaMOTHOCTH,
pa3BuUTHE YMEHUM OOBSCHATH W OLIEHUBATH SBJICHUS OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHUEe y OOYYarOIIMUXCS YMEHHH WIIIOCTPUPOBATh 3HAYEHUE OHMOJIOTHYECKHX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI B arpoOUOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS] STUYECKIX HOPM TPU MPOBEACHUN
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KyJbTYpBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHEBHOHN XU3HU IS OIEHKU
MOCNEACTBUM CBOEH NEATeNbHOCTH MO OTHOIIEHUIO K OKpY’Karoulel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIaKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0iacTu
«EcTecTBeHHO-HAY4YHBIE IPEIMETHD.

st m3ydenus: 6uojoruyd Ha 6a30BOM YPOBHE CPEIHEro O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KXAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMHU
€CTECTBCHHBIMU HayKamu, (uiocoduel, 3TUKOW, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUY COBPEMEHHOM Hay4yHOI KapTUHBI Mupa. CucTeMa OMOJOTHYECKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0JII0IEHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Hoprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOABI TTO3HAHUS KUBOW TPUPOIBI».

JlabopaTopHble M NpakTHYeCKHEe PadOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YYEHUU
OHOJOTHYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHSA.

Xuseie cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTIHuue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MOMYJISLUHUOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOTeo1IeHOTHUECKU ), ONOCEPHBIII.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHHU3AIMHN >KUBOU
IPUPOJBIY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJIECTKH.

XHWMHUYECKUH COCTaB KJIETKU. XUMUYECKUE AIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOAJIEMEHTBHI.
Bona n MuHepanbHbIe BEIIECTBA.

@YHKIMM BOJABl U MUHEPAJBHBIX BellecTB B KieTke. [loanepikaHrne OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMEHHUMble AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs W YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMM OETKOB.

®epMeHThl — OHojoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omianuuss  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOpPOB.

VYrneBoabl: MOHOCaXapH/ bl (TJII0KO03a, pudo3a U 1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJUKOTeH, IeJultoio3a). buomornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIMHUIOB Kak
HCTOYHUKOB YHEPIUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneortuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenune m ¢ynkmum PHK. Buget PHK. AT®: crpoenue u
GyHKIHH.



[utonmoruss — Hayka o kjeTke. KietouHass Teopuss — mpuUMep B3aUMOJCUCTBUS WU U
(dakTOB B HAYYHOM MO3HAHUHU. METO bl U3YUYEHUS KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nmpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, cucTemMa CHHTe3a OeJka.

Tumbl KJIETOK: JYyKapHOTHUECKass M mpokapuoruyeckas. (OCOOCHHOCTH CTPOEHUS
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIHKC, WX (DYHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHkuu. l[luTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUABI KJIETKA: MAUTOXOHPHH, IIAaCTUIBL. IIponcxoxaeHne MUTOXOHAPUN U I1acTul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKHU, KI'yTUKH. DyHKIIMY OPraHou10B KIeTKU. Britouenus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue siipa: saaepHas o00jiouka, KaproIiasma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemMoHcTpanuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHie XMMHYECKHX JJIEMEHTOB B  HEXHUBOW MPUPOAEY,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOM ITPUPOEY.

Tabmuier u cxemsl: «llepuoguyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «buocunres 6enka», «CTpoeHne MoneKyisl 6emka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne momnekynsl ATDy», «CtpoeHne 3ykapruoTUYECKOn
KIeTKkn», «CTpoeHue XUBOTHON KieTku», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOeHHE sipa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, O0OOpyJIOBaHME NJsi MPOBENCHUs HAOIIOICHU,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIpPEINapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopuast padora Ne 2. «M3yueHue cTpoeHUs KIETOK DPACTCHHH, >KMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMUCAHHEY.

Tema 4. JKusHenesTeIbHOCTD KJIECTKH.

OO6men BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS (IJIaCTHUECKUH OOMEH) u
JUCCUMUIIALINSA (PHEpreTuuecKuit 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpo¢HBINH U TrereporpodHblif. Ponb depmeHTOoB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiausHue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIECHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHHM.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emute.

Ouepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIECTB, BBIICICHHE U
AKKyMYJIMPOBAHUE YHEPTUH B KJIETKE. DTalbl YJHEpreTHueckoro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE  JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamms
reHeTH4ecKoi nHpopMmamu B KieTtke. ['eHeTHUecKuil Ko M ero cBoicTBa. TpaHCKpUNLUS —



Matpuusblii cuate3 PHK. Tpancnsius — 6uocuntes O6enka. Drtamnbl Tpancaanun. Koguposanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie hopmbl sxu3HA — BUpYCHI. icTopust oTkpeiTHs BupycoB (/1. Y. UBanoBCKuiA).
OcCOoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUpYycoB. baktepmodaru. bonesnu pacrenwii,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHoneduuura genoseka (BUY) —
Bo3Oyautenp CIIMla. OOpaTHas TpaHCKpUIIMsSA, peBepraza M HHTerpasza. lIpodwumakTuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoncTpanuu:

Hoptpetsi: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunbl  mutadus», «Metabomuzm»,  «MUTOXOHIAPUSY,
«OHepreTnueckuii ooMen», «Xmnopormitact», «Dorocuntes», «Ctpoenne JIHK», «Ctpoenune u
¢yHkunonupoBanue reHa», «CuHre3  Oenka», «l'eHeTmueckwii  kom», «Bupyce,
«baktepnodarm», «Ctpoenne wu ku3HeHHbld 1wk Bupyca CIIHM[la, OGakxrtepuodaray,
«Pennmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHE KIETKN», Moenb cTpyKTypsl JJHK.

Tema 5. PazMHOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKI, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccsl,
nporekaromuye B uHTepdase. Permmukanms — peakius marpuanoro cuHte3a JIHK. Ctpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHUIl. J[MIIOMIHBIMN W TarIOWAHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS W MHJIMBUIYAJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku —Muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasuime Ha pa3HbIX CTaIuAX
MHTO3a. BHOJIOrMYeCKUil CMBICT MUTO3A.

[Iporpammupyemas rudesnb KJIETKH — alloNnTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrooe U mojoBoe. Bupl 6ecronoro pa3sMHOXXeHUS:
JeJIeHWEe HaJBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATHBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKLIUU.

[TomoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOI0TO.

Meiio3. Cragun Mmeniosa. Ilponeccsl, nmpoucxoasmue Ha craauax Mmeiioza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIca 1 3HaYEHUE MEH03a.

l'amerorenes — mporuecc oOpa3oBaHMsl MOJOBBIX KJIETOK Y KUBOTHBIX. [l010BBIE Kene3bl:
CEMEHHHMKHU M SMYHUKH. OOpa3oBaHME W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaTro3ouf,
AlleKIeTka) — crepmaroreHe3 U oBoreHe3. (OcCoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyansHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Yy MO3BOHOYHBIX JKHBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranoretes. IloctamOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactennii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTAINHU
pa3BUTHSL.

JdemoncTpanuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «JIBOMTHOE OTUIOJJOTBOPEHHE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GakTepuin»,
«CtpoeHue MOJIOBBIX KIETOK», «CTpoeHre XpoMocoMbl», «KimeTouHbli nukim», «Pemukarus
JHK», «Murosz», «Meiio3», «IIpsmoe u Henpsimoe pa3BUTHE, «]'aMeToreHe3 y MiIeKOIUTaoIIX
U 4e0BeKa», « OCHOBHBIE CTAM OHTOTEHE3A.

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30H]ibl MIIEKOMUTAIOUIET0),
«SinexneTka miekonuTaromero», « Kapuokunes B kjieTkax KOpemka JiyKa», MarHUTHast MOJIeJIb-
anmuukanys «Jlenenue kierkm», moaens JJHK, monens meradasHoit XpoOMOCOMBL.



JlaGopaTopHble U NpaKkTH4YecKHe PadoThI:

JlaGopaTtopnas pabora Ne 3. «HabOmtoneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlaboparopuass pabora Ne 4. «VI3ydeHue CTPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTtuku. Vcropust pa3BuTusi reHeTHKd. Ponb muTonmoruu u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa] pOCCHICKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeToabl TEeHEeTUKH (THOPHUIONOTUYECKUH, IIMTOTEHETHYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpeIIMBaHMII.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPHU3HAKOB, YycTraHoBlieHHble [.  MeHnenem.
MonorubpuaHoe CKpemrBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MEPBOTO MoKojIeHus. [IpaBuio
JTOMHMHHUPOBaHMs. 3aKOH paclleIUieHus Mpu3HakoB. ['mmore3a yucrtoThl ramer. llomHoe u
HEMOJHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpemmBaHWe. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  TPU3HAKOB.
[{uroreHeTH4eCcKre OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHHS. AHATU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTIeHHsI TEHOTUIIA OCOOU.

CuennenHoe HacnefaoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clernyienusi TeHOB B pe3yJIbTaTe KPOCCHHTOBEpa.

XpoMOCOMHast TEOpHS HACIEeICTBEHHOCTH. [ eHeTHUeCKre KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/elieHHe Mojia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporaMeTHbIE OpraHu3Mbl. HacnegoBaHue MPHU3HAKOB, CIEMIEHHBIX C
HIOJIOM.

N3menunBocTh. BUibl ”3MEHUNBOCTH: HEHACIJIEICTBEHHAS U HACJeACTBeHHAas. Posib cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHUYHBOCTH.
BapuanonHnslii psan v BapuarimonHas kpuBas. Hopma peakuuu npusnaka. KomudecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, win reHOTUNIMYECKAs,, U3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUUBOCTbD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHAs
U3MEHYMBOCTh. Kiaccudukamus MyTanuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSFOB B HACIEICTBEHHOU
m3menunBocty H. . BaBunosa.

Bresinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMUYECKUN, MOJICKYJISIPHO-
reHetudeckuii. CoBpeMEHHOE OIpeAeICHHEe TEHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoripio [TI[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeloBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEACTBEHHON  MpeapacroiioKeHHOCTHIO,
XpoMocoMHBIE Oosie3HH. ComaThdeckue | TeHepaTuBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[IpuHTIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MPO(DUIAKTHKNA U JICUCHUS TEHETUUECKUX
Oone3neil. MeauKO-TeHETHUECKOE KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUH YeTOBEKa.

JdemoncTpanum:

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

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IIMTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpeumBanue», «LuTomornyeckue OCHOBBI AUTHOPUIHOIO CKPEIIUBAHUSY,
«Merios», «BzanmoneicTBrue ajieabHbIX T€HOBY, «['eHeTHnuecKrue KapThl pACTEHHH, )KUBOTHBIX U
yenoBekay, «['enetuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CUEIUICHHOTO C IOJIOMY,



«Kapuotunsl uyenoBeka H IKMBOTHBIX», «Bunel wusmenunBoctu», «MonudukannonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: MoAeTU-aNIUIMKAUUU «MoHOruOpuaHOe CcKpemBanue», «Hemonnoe
JTOMUHUpOBaHuEe», «JuruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, myranuu GopMbl KpbUILEB U OKPACKU Tena), repoapuit
«I"opox moceBHONY.

JlabopaTopHble U NpaKkTHYecKue padoThl:

JlaGopatopHnast pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopaTtopuast pabora Ne 6. «M3yuenne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparoprnass pabora Ne 7. «AnHamu3 wmyramuid y JApo3oHIBI HA TOTOBBIX
MUKpOIIpenaparax.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa U Ipoliecc. 3apokJIeHne CeIeKInu U goMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS MU MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CeleKIUMU. MaccoBbli U MHAUBUAYAIbHBIA OTOOpHI B CENEKLUU
pacTeHuil U KUBOTHBIX. OIleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Yucras nuaus. CkpeniyuBaHue YucThIX TuHUH. ['eTeposuc, nin rubpuanas cuia. Hepoacrsennoe
cKkpemuBanue — aytOpuaunr. OtganéHHas rubpuausanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W IOJy4YeHHE MOJIUILUIONI0B. JIOCTMIKEHUS CEJIEKIMHM PAcTeHUM, XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

bruorexHonoruss Kak OTpaciab NPOU3BOACTBA. ['€HHas WH)XKEHEpHUs. OTalbl CO3JaHUA
pexombunantHoit JIHK wu Tpancrenneix opranumsmoB. Kiierounas wumxenepus. KietouHsie
KyJbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOYKTUBHBIX
CEIIbCKOXO3SHUCTBEHHBIX OPTraHU3MOB. OKOJIOTHYECKHE | JTHUecKue mpodiemb. MO —
TFeHEeTUYECKU MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

IToptpersr: H. Y. Basuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuipel u cxembl: Kapta «LleHTpbl MpPOMCXOXKAEHUS W MHOT0oOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHHi», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. VBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTypbl U KIOHHpOBaHUE», «KOHCTpynpoBaHHE U NEpeHOC
T€HOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035ICTBEHHbIE PACTEHUS.

JlaGopaTopHble U NpaKkTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METOJBI M JIOCTHIXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO03sICTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.
[Ipennocelakyu BOSHUKHOBEHHUS 3BOIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ouostoruu. BiusiHre 5BOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.



CupnerenscrBa 3BoONNN. [1a€0HTOIOrNYECKHUE: TOCIEN0BATEIBHOCTD IIOSBIICHUS BUI0B
B IAJICOHTOJIOTMYECKONW JIETONHCH, NepexoiHble (opmbl. buoreorpaguyeckue: cXoncTBo u
paznuuue dayH u GJIOp MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyisl dMOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYAWMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. IlpeanochuikM BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKyIIMe CHJIBI SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMpH
OTPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lomynsanusa kak eMHULA BUAa U HBOJIIOLUH.

JBwxymue cuibl ((hakTopsl) IBOJOLUM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc U
KOMOMHATUBHAsA U3MEHYMBOCTB. [lomyisuoHHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EcrectBenHbIif 0TOOp — Hampapisiomuil ¢axtop sBosonnd. DOpPMBI €CTECTBEHHOTO
oTtbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BotoLuH. [Ipumepsl npucnocobnenuit
y opranu3mMoB. ApoMop(}03bl U UIN0-aAATI TALUH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30OBaHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MakposBomtonus. PopMbl 3BOJIOLUU: (puieTHYeCKas, AWBEPreHTHAas, KOHBEPIreHTHasd,
napaniensHas. HeoGpatumocTs 3Bosonny.

[Ipoucxoxaenue  OT  HECNEUMATU3UPOBAHHBIX  NpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBepiios.

TaGmuubt u cxembl: «Pa3BUTHE OPraHNYECKOTO MHpa Ha 3emiie, «3apoAbIIy MO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukcy», «Popmbl 60pHObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpa3ue copToB pacTeHMil», «MHoroodpasue Mnopox XHUBOTHBIX», «[lomymsuuuny,
«MyTaloHHas U3MEHUUBOCTH», «Apomopdo3bl», «Mnunoanantanun», «O0mas gereHepanus,
«JIBmxymue cuiibl sBoonnny, «Kapra-cxema mapmpyra nyremectsust Y. lapsunay, «bopboa
3a CYILLECTBOBAHHEY, «IIpucnocobaeHHOCTD OpraHU3MOBY, «I"eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BUI000pA30BAHUE).

O6opynoBaHMe: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TUIO0B U
ceMsiH, KosuteKuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», MoJieidb «OCHOBHbIE
HaIpaBJIeHUS 3BOIIONUNY, 00bEMHas MojieNb «CTpoeHHe FOJI0BHOTO MO3Ta TO3BOHOYHBIXY.

Buoreorpaduyeckas kapra wmwupa, KoOeKIus «@DOpPMBI COXPAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmuukaius «llepekpéct xpomocom», BlaxHbIE MpenapaThbl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymkw», Mukpompemnapar «Jposoduia» (HOpma,
MyTalH (OpMbI KPBIIILEB U OKPACKHU TENa).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OIIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnass pabGora Ne 2. «OmmcaHue TPHUCTOCOOJCHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KHU3HU Ha 3emJie.

JloHay4HbIE NIPEICTaBICHUS O 3apOXKACHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abMOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas SBOJONMUSA. AOHOTEeHHBIN CHHTE3
OpPraHUYECKUX BEUIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE MTOATBEPHKAECHUE XUMUUECKON
sBosrony. HaganbHble sTansl 6uonorudeckoit spomonuu. ['unoresa PHK-mupa. opmuposanue



MEMOpaHHBIX CTPYKTYpP M BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM M HX HBOJIOLHUA.
PopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxei. Apxeiickas 1 mpoTepo30iMcKas
spsl. [aneo3oiickas spa u €€ nepuopl: KeMOPUHCKUI, OpJJIOBUKCKHNA, CHITYPHUICKHIA, T€BOHCKHH,
KaMEHHOYTOJIBHBIN, IIEPMCKUI.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickast a3pa 1 €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl ABOJIOLUU
PacTUTENHLHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUPaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoINU. OCHOBHBIE CUCTEMATHUYECKHE
TPYIIIbI OPTaHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBleHHH O
IIPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus: antponorenes3a. Cxo/cTBa ¥ pa3iandus 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YEJIOBEKa.

HBwxymue cuisl  (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJIEHNE OPYAUIl TpyZa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIOMUTEKH, YETOBEK yMENbIi,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHaepTanbCkui, YenoBek pasymublid. Haxonku
HCKOITaeMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUS, 00JAacTh paclpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaibHAasg), MOHTOJOUJHAsA  (a3uaTcKO-aMepuKaHckas). YepTsl
MPUCTIOCOOTIEHHOCTH IIPEJICTaBUTEIIEN YEIIOBEUECKUX Pac K YCIOBUSAM CylllecTBOBaHUS. EAMHCTBO
qesoBedeckux pac. Kpuruka pacusma.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmumer 1 cxembl: «Bo3aukHOBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kinertka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHass cucTeMa OpraHu4ecKkoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEpT CTPOECHUS
YeI0BeKa M YEIIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOIOK
MPEJKOB COBPEMEHHOr0 4YenoBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepsbie
COBPEMEHHBIE JTI0aN», «UemoBeueckre pacol».

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue dYemoBeka» (OOCTBHI  aBCTPANONMUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpYyIuil
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyomia, ckpebiia), TeoXpoHOJIOTHYECKass TabuIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTEHHIN.

JlabopaTopHblie U NpaKkTHYeCcKHue padoThI:

[Tpaktuueckas padora Ne 1. «3ydeHue ucKkomaeMbIX OCTaTKOB PacCTCHUH M KUBOTHBIX B
KOJUTEKIIHSX).

DKCKypcusi «DBOMIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM
KpaeBeuecKuil My3en).

Tema 3. Opranusmbl 4 OKpY KaroLias cpejaa.

Okojyorusi Kak Hayka. 3agadyd M pas3fesibl AKOJOrMH. MeToAbl 3KOJOTHYEeCKHX
MCCIJIEOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue (akropsl. Kimaccudukamus skomorudeckux (GakTOpoB: aOMOTHYECKUE,
OHOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.



AlGuotuueckue  (QakTopel:  CBET, TeMIleparypa, BIaKHOCTb. DoTomepuoau3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO adnoTHueckux (pakTopoB. buonornyeckue puTMsl.

buotnueckne  ¢dakTopel. Bumbl OHOTHMYECKHMX  B3aUMOJCHCTBUHN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, kooneparus, MyTyaJu3M, KOMMEHCATN3M
(KBapTUPAaHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaiau3M. 3HaueHHe OMOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyJsaiuu. OCHOBHBIE MOKAa3aTead MOMYJIALUU:
YUCIEHHOCTh, IJIOTHOCTb, POXAAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JluHammuka
YUCJICHHOCTHU MONYJIALMU U €€ PEryJIsus.

JdemoncTpanum:

[Toptpetsr: A. I'ymbomsar, K. @. Pynse, O. I'ekkens.

Tabmuubl u cxemsl: kapta «[Ipupoaasie 30ub1 3emuan», «Cpenbl 0OUTaHHUS OPTaHU3MOBY,
«®Dotonepuoguzm», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUU
uHpy30pun-Tyhenpkny, «llumessbie menm.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
0oOUTaAHUS.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJISIMEN pa3HBIX BUOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJI0TH4YeCKHE CHCTEMbI.

CoobmecTBo  opranuzmMoB —  OuoreHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (nuiieBas). Bunpl-nomunantel. CBs3u B OHMOLIEHO3E.

Dkonorudeckre cucteMbl (dkocuctemsbl). [lonsTue o0 skocucTemMe U OUOTEOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBI, pEIYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrUM B HSKocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHbIE IOKa3aTeNd SKOCHCTEMBI: OuoMmacca,
OPOAYKIHSA. DKOJOTHYECKHUE MHUPAMUABL: MPOAYKLIHH, UYUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHCTEM: YCTOMYUBOCTD, CAMOPETYJIALUsl, pazButue. CyKieccus.

[Ipupoansie 3KocHCTEMBI. DKOCHCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KOocHUCTeMBl. buonorunueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycronduBOCTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 6uocdepsl. XKupoe
BemiectBO M ero ¢GyHKkuuu. OcobeHHOCTH Ouocdepbl Kak II00aJbHOM SKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emmn. AHTporioreHHbie n3MeHeHus B onocdepe. [modanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTr 6rochepsl. OCHOBA pallMOHANBHOTO YIPABICHUS MPUPOTHBIMU PECypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOruM U OXpaHa MPUPO/IBIL.

JdemoncTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmunel u cxemsl: «[lumessie 1enu», «brUoIeHO3: cocTaB U CTpyKTypa», «lIpupoaHbie
coobmectBay, «llemu mnuTanus», «IJKojormueckas nupamugay, «buochepa u yenoBexy,
«DKocucTeMa IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTIO Jecay, «broieno3 Bogoémay,
«ArporeHo3», «lIpuMepHble aHTPONOTEHHBbIE BO3ICUCTBUS Ha NPUPOLY», «Baxueime
HMCTOYHHMKHU 3arps3HEHUs BO3AyXa U TPYHTOBBIX BOI», «llouBa — BaxkHeHInas cocTaBisiollas



ouochepnr», «DakTopel gerpamanmu  mouB», «llapHukoBBIT  3pdekTy, «DakTOpHI
PaaMOaKTUBHOIO 3arps3HeHus1 Onocdepnn», «O0mas cTpykTypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B Ouocdepey,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MOAeTb-anmINKanus « TunmuyHble OHOIIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBay, koiekuuu «buoneHosy», «Bpeautenu BaKHEHIIUX CEIbCKOXO3HCTBEHHBIX
KyJbTYp», TepOapuu ¥ KOJUIEKIMM PACTEHHM M JKUBOTHBIX, MPHUHAIJIEKALIME K pPa3HbIM
HKOJIOTHUECKUM Tpymram ojxHoro Buaa, Kpacnas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXPaHSIEMbIX BHJIOB PACTEHUN U KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI ITO BUOJIOI'UU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU S

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUSA K pE3yibTaTaM OCBOCHHS
00y4aroImyMuUCs MPOrpaMM CpeHEro oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pe€3yJbTaTOB OCBOCHMS HpeaMera «buoyorus» BbIIEIECHbI
CIEIyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOyYaroIIMMHCA  POCCUHCKON  Ipa)<IaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,
HaJIMYUe MOTHBAIMM K OOy4YeHWIO OWOJIOTHH, LeJeHANpaBiIeHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIACHUM JIMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMH CHUCTEME OHOJIOrHYECKOT0
o0pa3oBaHus, HATMYHME KOJIOTUYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IIENIU U CTPOUTH
JKU3HEHHBIE TIJIaHBI.

JImaaOCTHBIC pPE3yJibTaTbl OCBOCHUA MPEAMCTA «bnonornsy JOCTUI'alOTCA B CIAHUHCTBEC
yq€6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMHM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHyTpCHHefI Mno3uuuu JIMYHOCTH, IMAaTpUOTU3MA,
YBaXEHUS K 3aKOHY W IPABOIOPSAIKY, YEIOBEKY Tpyda M CTApLIEMy IIOKOJIEHHIO, B3aUMHOI'O
YBOXEHUs, OEpEeKHOTO  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJdulUsiM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTAaTbl OCBOCHUSA y‘I€6HOF0 npeamMeTa «bnonorus JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUMi, TO3UTUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IMPOLECCCE pCaIn3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

OCO3HAHHUE CBOMX KOHCTHTYIIMOHHBIX IIpaB H O6H33HHOCT€ﬁ, YBaXXCHHUEC 3aKOHaA H
[IPaBONOPAAKA;

TOTOBHOCTbh K COBMECTHOM TBOPYECKOH NEeSATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3HIIMIO TI0O OTHOIIEGHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUSIMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BLIITOJHCHUA yq€6HBIX,
MO3HABATCJIIbHBIX W HUCCICAOBATCIBCKUX 3alda4d, YBaXUTCILHOTO OTHOHICHUA K MHCHHUIO
OIIIOHEHTOB MPU 00CYKAECHUU CIIOPHBIX BOIIPOCOB OMOJIOTNYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU ESATEIHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IPOLLIOE M HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K TPUPOJTHOMY HACIICIUIO U TAMSITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUsi OMOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B JKU3HU YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujelHas yoe:xx IEHHOCTh, TOTOBHOCTH K CITy>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUNCKOTO HApOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHI, ODUEHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSITUS EHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITA, HAYyYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIEHMI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIaX MCKYCCTBA, CTpPEMIIEHUE MPOSBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (GOpMHPOBAHMSA  KYJLTYPbl 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340POBOE MHUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHas (uU3MYECKas aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE IEHHOCTH TPaBUJ HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO M JKU3HU JTIOCH;

OCO3HAHUE TOCJIEACTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS aTKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO IESTEILHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodeccCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO MU CaMOOOpPa30BaHUIO Ha NMPOTSKEHUU BCEH
KU3HU;

7) 3IKOJI0TNYeCKOT0 BOCTIMTAHMSA

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS JKOJOTHYECKONW KYyIbTyphl: MPUOOPETEHHE OMbITa TMJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXXHBIX TOCIEACTBUN JJIsl OKPYXKAIOILIEH CPEIbl;

OCO3HaHUeE TTI00aTBLHOr0 XapaKkTepa KOJOTHYECKUX MPOOJIeM U IMyTel UX PelIcHUS;

CIIOCOOHOCTH UCHOJIBb30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelIeHUU MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IEHUE



MpaBUJI MOBENEHUS B INPUPOJIEC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, Onochephl);

AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOIHON Cpeae,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIILIEHUS, 3KOJOTMYECKOH KYJIbTYpbl, OIbITa
JIEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHMS PYKOBOJACTBOBATbCS HMMHU B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAMPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAIIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE A3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KAK CPEICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMAaHUEe CHEMUPUKA OUOJOTUU KaK HAYKH, OCO3HAHUS €€ poiau B (OPMUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpY KaroIIeM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YeloBeKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOW IHMBWIM3AIMA: 00ECTICUCHUS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
9KOJIOTHUECKUX MPOoOJieM B o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATLHOMY
HCTIOJTb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUU OMOJIOTMUECKUX 3HAHWU B IESAX MOBBIMIEHUS OOIICH
KyJbTYpbl, €CTeCTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHATHHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pU N3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB TO3HAHMS, HCIOJb3YyEeMbIX B €CTECTBCHHBIX HAyKaXx,
CIIOCOOHOCTH HCITOJIB30BaTh TIOJMydacMble 3HAHUS IS aHajdu3a W OOBSICHCHHS SIBIICHUHN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JAelaTh 00OCHOBAaHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIMXCS MAHHBIX C MENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0OBATENBCKYIO ACSITENFHOCTh MHAWBHUIYAIBHO U B TPYTITIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJNyYEHUIO HOBBIX 3HAHUW 1O OHOIOTMM B COOTBETCTBUU C >KHU3HEHHBIMHU
NOTPEOHOCTAMH.

METANNPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIE pe3ybTaThl OCBOCHHUS yUeOHOTo mpeamera «bromorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIE
(MexXmpenMeTHbIE) O0LIeHayYHbIe TOHATHS, OTPAKAIOINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U Crenu(UKy METOJIOB ITO3HAHUS, HCIIOIb3yEMbIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJICHUE, MPOIECC, CHUCTEMa, HAy4HBIH ()aKT, NMPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIe0BaHue, HAaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEPCAIbHBIC
yueOHble JeiicTBUs (IO3HABaTeNbHbIE, KOMMYHHKATUBHbIE, PETYJISTHBHBIE), 00ECIICUUBAIOIIIE
dopMupoBanue (QYHKIHOHATIBHOW I'PAMOTHOCTH M COIMAIBbHOW KOMIICTEHIIMH OOYyYarolIuXcs,
CIIOCOOHOCTH 00yJaroImxcs UCIIOJIb30BATh OCBOCHHBIC MEKAUCIUITIIMHAPHBIE,



MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE JAEWCTBUS B IO3HABATEIbHOU U
COLMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpEeIHEro o01ero odpazoBaHUs
JOJIKHBI OTPAXKATh:

OBi1aeHNe YHHBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITeNIbHO (POpMYIHpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIITUICHUS (aHATN3a, CHHTE3a,
CpaBHEHHUsA, KiIacCU(PpUKAIMKM, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTUYECKHX TOHSATHH
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBSI3U C APYTUMU NOHATUIMH);

OTIPECIIATh IENH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH HX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOTHMYECKUE MOHSTHUSL JUIsi 00bsACHEeHUs (AKTOB M SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYKIACHHUSI (MHTYKTUBHBIC, IS TyKTHUBHBIE, IO AHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH BBIBOABI U
3aKIIIOUCHUS;

MIPUMEHSTh CXEMHO-MOJIEbHbIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3Yy4aeMbIX OMOJOTUYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHI pa3HOTo poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIESATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIHTATOB IEJSM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPIMHHUPOBATh M BBIMOIHATH pPadOTy B YCIOBHUSIX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOMCKY METO/IOB
PEIICHHS MTPAKTUICCKHUX 33]a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
WHTEPIIPETAIMU, TTPEOOPa30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyaIlMsX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYCBBIMU
TMOHSTHSIMHA W METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh 3ajady, BBIJIBUTATH
TUIIOTE3y €€ pelIeHus, HAXOIUTh apTYMEHTBI JUTS JJOKa3aTelIbCTBAa CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aAHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUs 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATBFHYIO CPEeay;

yMETh TIEPEHOCHTHh 3HAHWS B  I[IO3HABATEIbHYIO M  MPAKTUYECKYH  o01actu
KHU3HEICSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;



BBIIBUTaTh HOBBIC HJCH, IPEAIAraTb OPUTMHAJIBHBIC MOAXOABI U PELICHMS, CTaBUTH
poOJIeMbl U 33Ja4H, IOIyCKalOIINe allbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOIOTHYECKUX CIOBapsIX M CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3IUYHbIX BHJIOB U (HopM
IIPEJICTaBICHNs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEYUBOCTD;

dbopMyIHpOBaTh 3ampOCHl M TNPUMEHATh Pa3IMYHBIE METOAbl NPH TOUCKE M OTOOpe
O6uonornyeckoit HHGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTABICHUS OHMOIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOC);

UCIOJIb30BaTh HAy4yHbIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrMYEecKOH
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MYEeCKHe M MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUS M 3alMThl UHGpOpMalUMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO Bcex cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIN JIUCKYCCHUU TI0 CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBAaTh
CY)KICHUS] OTHOCUTEJIbHO BBIIIOJHEHMs IIpeajgaraéMoil 3ajaud, Y4MTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJCTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYallu, yMETh CMAr4aTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIAQJIETh PA3IMYHBIMU ClOcOOaMU OOIIEHUS M B3aMMOJECHCTBUS, MOHMMATh HaMEpEHUs
JpYyTUX JIOAEH, NPOSIBIATh YBAXUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3pPEHHUS C HCIIOJIIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IMPHUMEHEHUS TPYMIOBbIX
¢dbopM B3auUMOAEHCTBUSI TP PELICHUH yUeOHO! 3a1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHCTBHH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

NPUHUMATh 1EIM COBMECTHOM JEATEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IJIaH JEHCTBHAN, pPACTIPEIEIATh POJIM ¢ YYETOM MHEHMI
YYaCTHHUKOB, 00CYKJIaTh pe3yIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OByageHne yHHBEPCAJIbHBIMH PeryJsiTHBHBIMY AeHCTBUAMM:

1) camoopranu3amnusi:



UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpPoOOJEeM M UX pelIeHus B
’KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpAaTh HA OCHOBE OMOJIOTMYECKHX 3HAHHI EJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSX M IOCTYIIKax II0 OTHOLICHHIO K >KMBOM IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KaIOIIHKX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO JESATEIBHOCTh, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OpPMYyIHMPOBAaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS MPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEATTOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYAILUsIM;

pacuMpsATh paMKi y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JieNiaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOM IPYAULIMU B Pa3HBIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MTO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBUN
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIIOJIb30BATH MPUEMBI pe(IeKCUu
JUTSL OLICHKU CUTYalluu, BBIOOpAa BEPHOTO PEIICHMUS,

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELICHHS M0 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE CeOs1 U IPYrUX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHAIU3€E PE3YIbTATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBeKa.

INPEJMETHBIE PE3YJIbTATBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus: mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue sl yaeOHoro npeamera «bruonorusy HaydyHble 3HAHUS, YMEHHS U
CrocoObl JEMCTBUII MO OCBOECHHIO, HMHTEpPHpPETAMUd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 10 MOJyYSeHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHUW B PAa3IUYHBIX y4eOHBIX
CUTYalIUAX, & TAK)KE B peaTbHBIX )KU3HEHHBIX CUTYAIIHIX, CBI3aHHBIX ¢ Onojorueil. B mporpamme
NpeMETHBIC PE3YJIbTAThl PEACTABICHBI IO TOJJaM 00yYeHUSI.

[IpeameTHBIC pe3yIbTaThl OCBOCHHS Y4eOHOTO npenmeTa «buomorusy ¢ 10 knacce nomxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOIMYECKUX TEPMUHOB U MOHATUN: )KU3Hb, KIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBpaIeHNE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsIus),
ypOBHEBas  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCIpOHU3BelEHUE  (pEermpomyKIHs),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3JaraTb OWOJOTHMYECKHE TEeOopuu (KJIETOYHAs, XPOMOCOMHAas, MYyTallMOHHAs,
[EHTpaJbHAsl JIOTMa MOJIEKYJsipHOW Omosyorun), 3axkoHbel (I'. Mennens, T. Moprana, H. N.



BasuoBa) u yueHus (o meHTpax MHOTooOpasus ¥ MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BasuioBa), onpeaensTe rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHE BJIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHHU: HAOIIOACHHUE M OMNHCAHUE
JKUBBIX CHCTEM, IIPOIIECCOB W SIBICHWI, OpraHu3alus ¥ TPOBEICHUE OHOJIOTHYECKOTO
OKCMIEPUMEHTA, BBIIBIDKCHHUE THUIOTE3bl, BBISIBJICHUE 3aBUCHMOCTH MEXAYy HCCICIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYyUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISITh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIbHOTO Pa3BUTHUS
opranusMa (OHTOTeHe3);

YMEHHE TPUMEHATH MMOTYYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOJIOTUYECKUX IMPOIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
IPaMOTHOTO TIOBEACHHS B OKpPYXKAIOIIeW MPUPOAHON Cpele, MOHMMaHue HEOOXOIUMOCTH
WCTIONIb30BaHUSL JOCTHIKCHHI COBPEMEHHON OHMOJIOTMH W OMOTEXHOJOTHH NIl PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- W JUTHOPUAHOE
CKpEIIUBaHKE, CIETUICHHOE HACIIEI0BAHNUE, COCTABIISTh CXEMbl MOHOTHOPHIHOTO CKPEIINBAHUS
JUTSI TIpEJICKa3aHus HaclieIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATh JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYT0BAHHEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH HH(POPMAIHIO OUOJIOTUIECKOTO
COJICpKaHMsI, BKIIFOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLNU, HAYYHO-TIOMYJISPHbIE MaTEpUabl), ITUUECKHUE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE THUCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMOJIOTHYECKYI0 HWH(POPMAIUI0 H3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeTa «buonorus» 6 11 knacce nonxHbI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTMM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosoruy, PyHKIIMOHATBHON TPAaMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KH3HCHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJICPKAHUE OMOJIOTHICCKUX TEPMUHOB W IMTOHSATHI: BHJI, TTOITYJISIIHS,
reHo(OoHA, SBONIONMS, JBWXKYIUME CHIBI ((aKTOpbl) DSBOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, JSKOJOTHYECKHe (AKTOPBl, OSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ouocdepa;

YMEHHE W3jIaraTh OwWonoruueckue Teopun (dBomonuoHHas Tteopus Y. JlapeuHa,
CUHTETHYECKasl TEOPHs SBOJIIOIHH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliieBoro cxoacrea K. M.
bapa, depenoBanus TiIaBHBIX HampaBieHuil u myTeil sBomonmu A. H. CeBeprioBa, ydeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIQJICTh METOJaMH HAayYHOTO ITO3HAHUS B OWOJIOTHUHW: HAOIIOJACHHUE W OTHCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB U SIBICHWI, OpraHu3anus ¥ MPOBEACHUE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHHUE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXIY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHE BbIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTMYECKHX O0BEKTOB: BU/IOB,
MOMYJISIIUKA, TPOAYIEHTOB, KOHCYMEHTOB, PEAyIEHTOB, OHOTEOIICHO30B H JKOCHCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHJ1000pa30BaHMsl, PHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (haKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUH B
IKOCHCTEMAax CBOCM MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHYECKUX ITMKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOTy4YCHHbIEC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30IIaCHOCTH CBOETO 370POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeW MPUPOAHON Cpelne, MOHMMaHWe HeoOXOIUMOCTH
UCIIOJIb30BaHUS JOCTUKEHHM COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peIIaTh 3JIEMEHTapHbIe OMOJOTHMYECKHE 3a/laud, COCTABIIATH CXEMBI IepeHoca
BEILECTB U SHEPTUH B IKOCHCTeMax (ILIEMU MUTAHUS);

yYMEHHE BBINOJHATH JTAOOpPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH HWH(DOPMAIHIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIOINIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBa
MaccoBoM HWH(OpMAlLIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaJIbHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE THMCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000Imas
Ouonoruueckyro MHGPOpPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Ne ni/m Kontpoabnbie IIpakTHueckue
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmuoreka [JOK
1 b 2 .
HONOTHA Rax Hayxa 0 05 https://m.edso0.ru/7f41¢c292
bubmuorexa [JOK
2 JKuBble cuCcTEeMBI U UX OpraHU3alus 1 0 0.5 https://m.eds0o.ru/7f41c292
3 XUMHYECKUH COCTAB U CTPOSHHE KIETKU 8 0 0 bubmmorexa LOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 1 .
HSHEACHTECILHOCTD IICTRH 6 05 https://m.edsoo.ru/7f41¢c292
5 Pa3zmHoOxeHue 1 MHIUBUAYAIIBHOE 5 0 05 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 1 15 bubnuotexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnuorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bu6mmoreka [JOK
8 P 1 1 0
C3CPBHOC BPEMA https://m.edsoo.ru/7f41¢292
9 0
OBIIEE KOJIMYECTBO YACOB I10 34 3 35

[TPOI'PAMME
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 D 0 9 1
BOMOHHORHAT DHOTOTHA https://m.edsoo.ru/7f41cc74
9 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexka [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OpranusMel U OKpy Karomias cpena 5 1 bubmmorexa [IOK
p Py Hast cpen https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBL 9 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoaunuyectBo 3 .
No /it Tema ypoka 4ACOB JIEKTPOHHBIE IIU(PPOBLIE 00pa3oBaTeIbHbIE
pecypchbl
Bcero
bubmmnoreka I{OK https://m.edsoo0.ru/863e6122
1 buonorus B cucreme Hayk 1

Mertobl oO3HaHUSA KUBOUW pUpobl. [IpakTrueckas

https://m.edso0.ru/863e632a

2 pabota Ne 1 «lcronb30BaHKe Pa3InYHBIX METOIOB IIPU 1 bubmmoreka [{OK https://m.eds00.ru/863e6122
U3yUYCHUU OHOIOTHYECKUX OOBEKTOB"
3 Bbuonoruyeckue cucTemMsl, MPOIECCH K UX U3YUCHUE 1 bubnmnoreka LIOK https://m.edsoo.ru/863e6564
4 iﬁﬁmecmﬁ cocTas KeTkit. Boza it MHHepabibie 1 Bu6mmorexa IIOK https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue OEJIKOB. 1 bubnunoreka [{TOK https://m.edsoo.ru/863e6b72
6 depMeHThI — OUOJIOTUYECKUE KaTaTU3aTOPBI. 1 bubmmoreka L{OK https://m.edsoo.ru/863e6b72
7 Vraesonsl. JInnuasl 1 Bbubmnoreka ITOK https://m.edsoo.ru/863e6870
8 HykneunoBbie kuciotsl. AT® 1 bubnmnorexa LIOK https://m.edsoo.ru/863e6d5¢
9 IT/ICZT;E;H M MCTOLEL H3YHCHUA KICTKH. KaeTouHas 1 Bu6muorexa LIOK https://m.edsoo.ru/863e6e88
10 Knetka kak 1nieioctHas xuBasi cuctrema 1
CTpoeHue dyKapuoTHUECKON KiIeTKH. JlabopaTopHast
11 pabota Ne 1 «/3yueHne CTPOCHUS KIETOK PACTCHUH, 1 bubnuotexa [IOK https://m.edsoo.ru/863e6ff0
’KMBOTHBIX, TPHOOB U OaKTEePHii IO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MHUKPOIIPENapaTax u UX OIMHCAHHE
12 OOMeH BelIeCTB W METa00IU3M bubarnorexa I{OK https://m.edsoo.ru/863e766¢
13 dorocuHTE3. XEMOCHHTE3 bubanoreka I{OK https://m.edsoo.ru/863e7c98
14 DHepreTuvecKnii 0OMeH bubmmoteka I{OK https://m.edsoo.ru/863e7aae
15 ARUSHCHHBIH LKt KIETKH. Jlenerine wietkit. Muos. 1 Bub6mmoreka LIOK https://m.edsoo.ru/863e7dc4

Jlaboparopnast pabota Ne 1 «HaGmronenne Mutosa B
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KJICTKaX KOHYMKaA KOPCHIKA JTYKa Ha TOTOBBIX

MHKPOIIpEnapaTax»
16 brocunTes 6enka. Peakius MaTpuyHOro CHHTE3a bubmnoreka ITOK https://m.edsoo.ru/863e796e
17 Tpancmsius — OuocuHTEe3 OeKa bubmnoreka ITOK https://m.edsoo.ru/863e796e
18 Hexuerounbie pOpMBI )KU3HU — BUPYCHI bubmmoreka LIOK https://m.edsoo.ru/863e7540
19 DODMEL DATMEOKEHIS OPFAHHAMOR bubmnoreka ITOK https://m.edsoo.ru/863e81b6
PMELP P https://m.edso0.ru/863e831e
Meiios. K 0 No2 "
20 eHos .\ oHTpOIEHAs paboTa Ne2 mo Temy *Jlenerite bu6mmnoreka LIOK https://m.edsoo.ru/863e7f4a
KIIETKH
OO6pa3oBaHue ¥ pa3BUTHE TOJOBBIX KJIETOK.
O . JIab 6ota Ne 3
21 TITOAOTBOPEHHE. /Iab0patopHad pabota 72 bubamorexa ITOK https://m.edsoo.ru/863e81b6
«H3yueHne CTpOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKPOIIPEnapaTax»
22 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubmnoreka ITOK https://m.edsoo.ru/863e8436
T _
23 CHETHKA — HAYKa 0 HACHCHCTBEHHOCTH H bubanoreka I{OK https://m.edsoo.ru/863e86f2
U3MEHYHUBOCTH
0 .3
24 JUrHOPHATOE CKPEILHBAHHE. 3AKOH HE3ABHCHMOrO bubamnoreka I{OK https://m.edsoo.ru/863e89a4
HaCJIeJ0BaHMs IPU3HAKOB
3 .
25 AROHOMEPHOCTI HACHC /ORI HIPHSHAKOB Bu6mmoteka 1IOK https://m.eds00.ru/863e8878
MoHOTHOPUIHOE CKpPEIUBAHUE
CuerieHHOe HaclieioBaHKe Ipu3HaKoB. JJaboparopHas
6ora Ne 4 «1 0
26 pabota 12 % (VISYHEHHE PESyIbTATOR MOHOTHOPHAHOTO bubamoreka I{OK https://m.edsoo.ru/863e8c60
U TUTHOPHIHOTO CKPELIMBAHUS Y IPO30(UIIBI HA
TOTOBBIX MHUKPOIIpPEIapaTax»»
T .H
27 CHETHIA TI0]14. HACICIOBARHC IPHIHAKOB, butimoreka LIOK https://m.edso00.ru/863e8c60
CIIEMJIEHHEIX C ITOJIOM
W3menunBocTh. HeHacie IcTBEHHAS H3MEHUHUBOCTb.
JlaGopatopnas padora Ne 5. M3yuenue
28 bubmmoreka [{TOK https://m.edsoo.ru/863e8efe

MOIU(PUKAIIMOHHON H3MEHUNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOW»
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Hacnencreennas uamMen4unBocth. JlabopaTopHas pabora

29 Ne 6. «Ananu3 myTanuii y Apo30(uiisl Ha TOTOBBIX 1 bubmuoreka IIOK https://m.edsoo.ru/863e8efe
MHKpOTIpenapaTax»

30 I'eneTHKa yenoBeKa 1 bubmmoreka ITOK https://m.edso0.ru/863e8d78

31 Kontponbnas padota Ne2 o reme «HacneacTBeHHOCTh 1
U U3MEHYHUBOCTh OPTaHU3MOB)

32 Cenekius Kak HayKa U TPOIECC 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9214

33 MeTOAEL H MOCTIKCHILL CENICKIUM PACTCHI 1 1 bubnurotexa [IOK https://m.edsoo.ru/863e9214
’KUBOTHBIX. ITOroBasi KOHTpOJIbHAs paboTa

34 buoTtexHoI0THs KaK OTpacib MPOU3BOJICTBA 1 bubmmoreka LIOK https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Kommaecteo JyIeKTpPOHHBbIE HU(POoBbHIE 00pa3oBaTeIbHbIE
Ne i/ Tema ypoka 4yacoB pecypc[:ﬂ nHep P
Bcero
DBOIIOLUSA ¥ METOBI €€ H3yUEHUS bubmnoreka ITOK https://m.edsoo.ru/863ea20e
Hcropust pa3BUTHS MPEICTABICHHH 00 SBOIIOIMN bubmmoreka LIOK https://m.edsoo.ru/863e9570
MHUKPO3BOTFOLIHS bubanoreka ITOK https://m.edsoo.ru/863e9cle
[Momysiiys Kak 37IeMeHTapHast eANHHUIA BUIA U
4 sBomtorun. JlaboparopHas padora Ne 1 «CpaBHeHue 1 bubnunoteka [IOK https://m.edsoo.ru/863e99c6
BHUJIOB 110 MOP(OTIOTHIECKOMY KPHUTEPHUIO»
5 ii?glﬁie CHITb! (MIEMCHTAPHEIC (AKTOPEI) 1 bubmmnoreka [IOK https://m.edsoo.ru/863e9da4
6 EcrecTBeHHBII 0TOOD U €r0 GOPMEI 1 bubnuoreka LIOK https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOJIONUH: TIPUCIIOCOOICHHOCTh
7 OpTati3VOoB 1 BI/II[OO6pa3OBaHI/Ie. Ha60paT0pHaH 1 bubnunoreka LHOK https://m.edso0.ru/863e9fde
pabota Ne 2 «Onucanue npucrnocodIeHHOCTH
OpraHu3Ma u € OTHOCHTEIBHOIO XapaKTepay
HamnpaBneHus u myTH MaKpO3BOIIOLIUH 1 bubnmnorexa LIOK https://m.edsoo.ru/863e9cle
HeoOpatumocTs 3BoMIONINN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yUeHus 1
11 ['unoTe3pl MPOUCXOXKICHHSI XKU3HHU Ha 3eMiie 1 bubmnoreka ITOK https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HN Ha 3eMJIie IO 3paM U IepruoIam 1 bubnuorexa LIOK https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl BOJIOIMU PACTUTEIBHOTO U
13 PKHBOTHOTO Mipa. TlparTirieckas pabora Ngul 1 bu6mmoteka LIOK https://m.edsoo.ru/863ea8bc
«M3yveHne NCKOMAaeMBIX OCTATKOB PACTCHUH U
’KUBOTHBIX B KOJUTCKIIHIX
14 CoBpeMeHHas cucTeMa OPraHuYeCcKOro MUpa bubmmoteka [{OK https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTOBeKa (AaHTPOIIOTEHE3) bubnmorexa [IOK https://m.edsoo.ru/863eac2c
16 JIBrxyiue cuitbl (pakTopsl) aHTPOIIOTeHE3a 1 bubnmnorexa [IOK https://m.edsoo.ru/863ead44
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17 OCHOBHBIE CTaIUM PBOJIOLNH YEIOBEKA 1
18 Hestopetieckie packl i HPHPOAHbIC AAANTALIHH 1 Bu6mmorexa LIOK https://m.edso0.ru/863eaea?
YeJIoBeKa
19 PesepBHbIil ypok. O600IIIEHHE TIO TEME 1
«BO3HHKHOBEHHE U PAa3BUTHE )KU3HU HA 3eMJIIC»
20 DKoJIOTHs KaK HayKa 1
21 Cpesl 00MTaHHS U SKOJIOTHYECKHE (haKTOPBI 1 bubmmoreka [TOK https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. Jlaboparopuas padora Ne 3.
«Mopdostoruueckre 0COOCHHOCTH PacTeHU# 13
22 pasHbIX MecT obuTaHus». JlabopaTopHas padora Ne 4. 1 bubnunotexa [IOK https://m.edsoo.ru/863eb10e
«BrustHHE CBETa Ha POCT U pa3BUTHE YCPCHKOB
KoJieyca»
23 buoruueckue GpakTophl 1 bubnunoreka LIOK https://m.edsoo.ru/863eb348
DKOJIOTMYECKHE XapAKTEPHUCTUKH MOy JISIIHH.
24 [IpaxTnueckas padora Ne 2 «IToncuér miaotHocTH 1
MOIYJISIUUN Pa3HBIX BUJIOB PACTEHUI
25 Coo011ecTBa OpraHu3MOB — OHOIIEHO3 1 bubnmoteka [{OK https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubmmoreka LIOK https://m.edsoo.ru/863eb46a
97 OcHoOBHEIE HOKaEaTeJm 9KOCUCTEMBI. DKOJIOTHUECKHE 1 BuGmiorexa LIOK https://m.edsoo.ru/863eb5fa
nupamusl. CoiicTBa skocucteM. Cykueccus
28 [TpupoaHBIE SKOCHCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — riobdanpHas skocucTeMa 3eMiTH 1 bubnuoreka LIOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOChHEphI 1 bub6mmoreka L{OK https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emnu 1
33 Cocyl1iecTBOBaHHE MPUPOJIBI U YETOBEUECCTBA 1 bubmmoreka LIOK https://m.edsoo.ru/863ebale
34 PesepBHrIit ypok. O600meHne Temsl «Coo01ecTBa u 1
IKOJIOTMYECKUE CUCTEMBI»
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

* buosorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.U., Aradonosa 1.b., 3axaposa
E.T., O0miecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHepHOe 001IECTBO

«I/I3,Z[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie»

METOJAUYECKUE MATEPHUAJIBI UISA YYUTEJISL
MeTtoauueckoe nocobue noAroToBIEHO K n31aHHOMY B cooTBeTCTBUH ¢ PI'OC yueOHUKY
A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorusi. O6mast 6nonorusi.

10—11 kmaccel. ba3oBslii ypoBeHb

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://window.edu.ru/

http://http//www.ege.edu.ru/ru/

http://www.zavuch.ru
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