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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JMJIS OIpPEACTICHHS
MOAXOA0B K (OPMHPOBAHUIO COJEpKaHMs Yy4deOHOro mnpeamera «buomorus» cocTaBUiIn:
koHuenryaibHble nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COIEp>KaHMUs,
pe3ynbpTaToB OO0y4YeHHs] M TpeOOBaHMII K YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJIOKEHUS 00
o0IMX IEeNsIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HaueHWU B TO3HAHWM >KHUBOW MPUPOABI M OOECNEYCHUH CYIIECTBOBAHHS YEIIOBEYECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM IMOJIOXKEHUSIM, OINPEACTICHBl OCHOBHBIC (DYHKIIMU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Gmosioruu 1aéT MpencTaBlICHUE O LENAX, 00 OOIIel cTpaTernu 00ydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaromuxcs CpeacTBaMH ydeOHOTro mpenMera «buomorusy,
ompezenseT o00s3aTelbHOE TPEIMETHOE COJIEpKaHHEe, €ro CTPYKTYpY, paclpeaeicHue IIo
paszenaM W TeMaM, PEeKOMEHIyeMYIO MOCJIEIOBATEIIbHOCTh U3YYCHUS Y4eOHOTO Marepuania ¢
Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIBHOTO IMpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIUXCsl.

B mporpamMe mo OHONOTMM TakXe YUYUTBHIBAIOTCS TpeOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ysibTraraM oOydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/yUeOHBIX NTEUCTBUI 00YUYaOIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00Opa30BaHMUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BBIi ypOBEHb) peaaU30BaH MPUHIIUII
MPEEMCTBEHHOCTH B W3Y4YeHHH Ouonorud, Onaromaps dYemy B HEH mIpocMaTpuUBaeTCs
HaIpaBJICHHOCTh HAa PAa3BUTHUE 3HAHUH, CBA3AHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI, IIEHHOCTHBIX OPHUEHTAIM  JUYHOCTH, OSKOJOTUYECKOTO  MBIILUICHHUS,
MPEJCTAaBICHUA O 3J0pOBOM 00pa3e >KM3HH U OEpEeKHBIM OTHOIIEHHWEM K OKpYKaroIen
npupoaHoii cpene. IlosTomy Hapsay ¢ H3ydyeHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B MpoTrpaMMe MO OWOJOTHH YACICHO BHUMAHWE HCIIOJIB30BAHHMIO ITOJTYYEHHBIX
3HAHWI B MOBCEIHEBHOM KM3HU JIJIs1 PEIICHUS MMPUKIIATHBIX 3374, B TOM YHCIIE: TPO(IIaKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEACHHS B OKPYXKAIOIICH MPHUPOIHOMN cpene,
aHaJ M3a BIMSHUS XO3SMCTBEHHOW JCATEIHPHOCTH 4YEJIOBEKA HA COCTOSHHE MPHUPOIAHBIX H
HMCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHMMaHHUS K TMPHUKIIATHON HANpaBJIEHHOCTH y4eOHOTO
npenMeTra «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHS YCIIOBUHM ISl PEIeHUs
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopMupoBaHHEe y OOYYarOUIUXCS CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHUSM JHHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe MecTo. OHa
obOecrieunBaeT (GopMUPOBaHHE y OOYYAIOIIMXCS MPEICTABICHWA O HAyYHOU KapTHUHE MUDA,
pacmmpsieT U 0000IIaeT 3HAHKS O KUBOH MPUPO/IE, €€ OTIIMUUTEIBLHBIX PU3HAKaX — YPOBHEBOM
OpraHW3aIlii W DSBOJIOIMH, CO3MAaET YCIOBHS JUIA: IO3HAHUS 3aKOHOB J>KUBOW TPHUPOJIBI,
dbopmupoBaHus (yHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHoOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJIC U YEIIOBEKY.

bonbimoe 3HaueHne OWOJOTHS WMEET TaKKe JUIsl PEIICHUS BOCIHTATENIBbHBIX U
Pa3BUBAIOIIMX 33/1ay CPeHEro o0Iero oopa3oBaHus, ConUaau3auu ooyyaromuxcs. M3ydenue



Oouosioruu obecrieunBaeT YCIIOBHS TUTSt dbopmMupoBaHUs MHTEJUICKTYJIbHBIX,
KOMMYHHKAIIMOHHBIX W MH(POPMAIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUU C MPEICTaBICHUSIMH W3 APYTUX YYEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIie MON0KEHHS O NMPeIHa3HAYEHUH Y4eOHOTO
npenMera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJO0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TTPEICTABICHHOIO B MTPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanust yueOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYypPOCOOOPA3HOTO MOAXO0/A, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U yYMEHHS, 3HaUUMbIe JUIs (opMHpOBaHUS OOIIEH KyJIbTYpbl, OMpPEEISIONIne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXKAIOIIEH NPUPOTHOU cpele, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIe CIy>KaT OCHOBOM g (QOopMHUpOBaHUS
MPEJCTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[I€HHOCTHBIX
OpPHUEHTAIUSAX JTUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypUpOBaHUE COJEp)KaHUS Yyd4eOHOro Marepwajia B MporpaMMe IO OHOIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
J)KUBOM TMPUPOABI, O €€ YpPOBHEBOM OpraHU3alUM W HBOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOro npeamera «bHONOrHs» BBIIEICHBI CIEAYIONINE COAEpIKATeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl Hay4yHOTro Mo3HaHUs, «KieTka kak OMOJOrHYecKas CUCTEMAY,
«Opranusm kak Ouonoruyeckas cucrema», «Cucrtema ¥ MHOrooopazue OpraHM4ecKoro MUpay,
«OBOJIOLHS )KUBOI MPUPOIBD», « IKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTHY.

Henp u3yuenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4JalmMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIIMOHALHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpEeTeHHe YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX IEHCTBUH B
OTHOIIEHUH 00BEKTOB )KMUBOW MPUPOJIbI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

Joctuxenne menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
obecrneunBaeTCs pelieHueM CIeIYIOINX 3a1au:

OCBOEHHE OOYyYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSX, TMIIOTEe3axX, MpaBWJIax, CIY>KaIllMX OCHOBOM UIsi (OpMHUpOBaHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAAaX HAYYHOTO IO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMH U OCOOCHHOCTSX JXUBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHU3AIINU,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHrue y 0OO0yd4aromMXCsl MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MpOIEecCe aHANM3a JaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISIOB,
UJed ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alUu;

CTAaHOBJICHHE Yy oOydJaronmuxcsi oOmeld KyJIbTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUHN OOBACHATH U OLIEHUBATH SIBICHUS OKPY’KAIOLIEro MHUpa KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOMIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOW MPHUPOJIEI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS STHYECKUX HOPM TPU MPOBEICHUN
OHMOJOTUYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHHWM JJISl MOBBIIIEHHS] YPOBHSI 3KOJOTHYECKOM
KyJbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHHUH B TIOBCEJHEBHOW JKU3HU JUISL OLCHKH
NOCJIEACTBUI CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3J10pOBbI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00IeBaHHH.

B cucreme cpeanero obmiero obpazoanust «buosorusy, nsydyaeMas Ha 0a30BOM ypOBHE,
SBIISICTCSL 00sI3aTEILHBIM yUEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

Jns u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro OOIIero 0Opa3oBaHUs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHHYECKUMU U JTPYTHMH
€CTeCTBEHHBIMH HayKamu, (uiocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posb Ouonoruu B
dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOW KapTHUHBI MuUpa. CucTemMa OMOJIOTUYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccuukanms, MOJETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemMoncTpanuu:

[Moptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHue pa3IMYHBIX METONOB MpPHU H3YyUYCHHU
OMOJIOTUYECKIX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHMCTEMBI) KaK TMpeAMET u3ydeHus Ouonoruu. OTIudmMe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiictBa OumocucteM M HX pa3HooOpazue. YPOBHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBINA,  TKAHEBbIA, OpPraHW3MEHHBIM,  MOMYJSLIHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemMoncTpanuu:

Tabmuubl 1 cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMU KUBOU
IPUPOJBI».

O6opynoBanue: moaenb Mosekysbl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKUU COCTaB KJIETKH. XUMHYECKue 3JIEMEHTBHL: MAaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHepanbHbIE BEIIEeCTBa.

OYHKIMM BOJABl M MUHEPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

Benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTE — MOHOMEpHI O6ekoB. HesameHnumbie
U 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYPBhI O€IKOBOM
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPyKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronoruueckue GpyHKIMHU OEIKOB.

®epMeHTHI — Ouonornueckue kKarammsatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IICHTD,
cyocrpatnas creuuduunoctb. Kodepmentsl. Burtammabl.  OTiawums  GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

YrneBoasl: MOHOCAXapH bl (TII0K03a, pub03a U 1e30Kcupr003a), Aucaxapuibl (caxaposa,
JaKTO3a) W Monucaxapuibl (Kpaxmal, TJIUKOTeH, Iejuitoiio3a). buomormdeckue QyHKINH
YTJIEBOJIOB.

Jlumuaer:  Tpurmunepuabl, Gochomunuabl, crepounbl. [ 'uapoguIbHO-THAPOGHOOHBIE
cBoiicTBa. buonornyeckue ¢yHkimu aununoB. CpaBHEHUE YTIEBOJOB, OCTKOB U JUMUAOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxkneunoseie kucnotsl: [JHK u PHK. Hykneotnabsl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne m ¢ynkuun PHK. Bumst PHK. AT®: crpoenue u
byHKUIMN.

[utosmoruss — Hayka o kjerke. KietouHas Tteopuss — mpuMep B3auMMOJACUCTBHUS HUIEH U
(dakTOB B HAyYHOM MMO3HAHUHU. MeTOo/1bl U3yUeHUs KIETKH.

Kietka kak menoctHas xuBas cucrema. OOIue MpU3HAKU KJICTOK: 3aMKHYTasi HapyKHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunsl KIETOK: dSyKapuoTHyeckas U mpokapuotudeckas. (OCOOEHHOCTH CTPOCHHUS
MpOKaprOTHUYECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOMN U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DyHKIUH.
[Tnazmarnueckass meMOpaHa, €€ cBoiictBa W (GyHkmuu. l[luTormmasma w €€ OpraHouIbI.
OnnomemOpannbie opranouibl kietku: JI1C, anmapart ['omasmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJAPUHU, TutacTuiabl. [IpoucxoxiaeHue MUTOXOHAPUM U TUIACTH.
Bunpr mnactua. HememOpaHnHbie OpraHOUIBI KIIETKH: PUOOCOMBI, KIIETOYHBIH IEHTP, [IEHTPHOJIH,
PECHUYKH, KI'yTUKUA. OYHKIIMHA OpraHOWI0B KJIETKH. BriroueHus.

Snpo — perynstopHbIii 1IeHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammsl:  «PacnpenenceHue XUMUYECKHX 3JIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenue XMMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIE».

Tabmunper u cxembl: «llepuonnyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 Oenka», «CTpoeHrne MOJIeKyIbl Oenka», «CTpoeHne GpepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapuOTHUECKON
KJIETKW», «CTpPOCHHE >KUBOTHOM KIETKW», «CTpOECHHE pPacCTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKN», «CTpOEHHUE sIApa KIETKH», « Y TIEBOABD, «JIMIuabn.

Ob6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpYyIOBaHWE Uil NPOBEACHHS HaOIIONCHUM,
U3MEpPEHU, YKCIIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

Jlaboparopuast pabotra Ne 1. «M3ydeHHne KaTaTMTHUECKON aKTHUBHOCTH (pepMeHTOB (HA
IpUMEpPE aMIJIa3bl UM KaTalasbl)».

JlaGopatopnast padota Ne 2. «M3ydeHme CTpOeHHUS KJIETOK pACTEHUH, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE».

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BeImiecTB, WIM MeTa0Omu3M. AcCUMUIAIUS  (TUIACTUYECKU OOMEH) H
JTUCCUMMJIIALINS (SHEPTeTHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca MeTadonu3ma. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOHBIA U rereporpodHblid. Pons depmenToB B 0OMeHe
BEILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknum ¢doTocuHTE3A.
DddexkTuBHOCTL (hOoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Biusiaue ycnoBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUHU.



XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUYE€HWE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHume  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE 3HEPTUHU B KJIETKe. DTalbl S3HepreTuyeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkucieHHWE, WIM  KJIETOYHOE  JbIXxaHue. OKHUCIUTEIBHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. l'eHernueckas wunpopmanus u JHK. Peanuzauwms
reHeTH4YecKoi mHpopmanuu B KiIeTKe. [ €eHeTHUeCKU KOJ M €ro CBOWCTBA. TpaHCKPUIIIIHS —
matpuuHblid cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dranbl Tpancasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Mcropusi oTkpbiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKJIa BUPYCOB. bakrepnodaru. bonesnn
pacTeHHii, )KMBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc uMmyHonedunTa yenoBeka

(BUY) — BozOyaurtens CIIMJla. OOpaTHas TpaHCKpHUNLHMSA, peBepra3a M HHTErpasa.
[IpodunakTruka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHU.
JdemoncTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumet u cxembl: «Tumbl  mutaHus», «Merabomuzm»,  «MHUTOXOHIPHUSY,
«JHepreTrueckuii 0OMeny», «Xmopormnacty, «Dotocunrtes», «Crpoenne [IHK», «Ctpoenue u
dbyHKUMOHUpOBaHWE TeHa», «CuHTes Oenka», «l'eHermueckuii  kom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIM/la, Oakrepuodaray,
«Penmukamusa JJHK».

Ob6opynoBanue: Monenu-anminkayuu «Yasoenue JJHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIeTku», Mmoaensb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHAMBUAYAJbHOE Pa3BUTHE OPTraHU3MOB.

KneTounslii 1uki, WM >KU3HEHHBIM LUK Kietku. MHTepdaza m mwuros. Ilporecchl,
npoTekaromue B uHTEpdasze. Permnmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuWOTHUIl. JMIUIOWTHBIA W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonoruueckrue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJIBLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wimetkn — muto3. Cramuu mutosa. llpouecchl, mpoucxonsiiue Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrM4YeCKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMBI  pa3MHOKCHHSI OpPraHM3MOB: Oecroyioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXXCHHUS: JIeJICHHE HAJlBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIIOIOTO.

Meiio3. Craguu meiosza. [Iporeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KHUBOTHBIX. [10/10BBIE XKene3bl:
CEMECHHHUKHU U sSUYHUKH. OOpa3oBaHHE W PA3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30U,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS —SUIIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATHHOTO PA3BUTHUSI Y IMO3BOHOYHBIX >XHUBOTHBIX: APOOJICHHE, TacTPYIISAIIUS,



opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemMoncTpanuu:

Tabmuubl u cxembl: «POPMBI pa3MHOXKEHHS OPTaHU3MOBY, «J[BOITHOE OIUIOOTBOpEHHUE Y
IBETKOBBIX pacTeHUi», «BereratuBHOE pa3sMHOXKEHHE pacTeHui», «JleneHue KiIeTKH
Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KJIETOUHBIN UK,
«Pemukanus THK», «Muto3», «Meiio3», «lIpamoe n Henpsimoe pa3ButHe», «l'amerorenes y
MJIEKOMUTAIOIINX U YesloBeKa», « OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompemnaparbl «CrnepMaTro30uabl MIIEKONUTAIOIIEr0»,
«Sineknerka miekonuTaromero», «KaprnoknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoIeb-anruKanus «Jlenenue kinetkn», moaens JJHK, Moaens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas pabora Ne 3. «HabmroneHnne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnass pabotra Ne 4. «l3ydeHue CTpPOEHUS TMOJIOBBIX KIIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeToIbl TEeHEeTUKH (THOPHIOJIOTUYECKUHM, LUTOTCHETUYECKHA, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUUYECKUE MOHATHS. [ eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CXEMax CKpeIIMBaHHII.

3aKOHOMEPHOCTH  HAcle[OBaHUs  MPU3HAKOB, ycTraHoBieHHble [. Mennaenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInHO-00pa3ust rTHOPHUIOB MepBOro nokoieHus. [Ipasuio
JOMUHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTn4eckre OCHOBBI IUTHOPUIHOTO CKpEIIMBAaHUS. AHAIU3UPYIOIIEE CKpEIIMBAHHE.
Hcnonp30BaHre aHAIM3UPYIOMIETO CKPEIMBAHUS JIJIS ONIPEIeTICHHS T€HOTUIIa OCOOH.

CueruieHHOe HaciefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CHIEIUICHHOMY
HacJe10BaHuI0 TeHoB. HapyIieHue clienienus TeHOB B pe3yJibTaTe KpOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. [ eHeTUUeCKre KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE MoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MOJIOM.

N3menunBocTh. Buibl n13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacneACTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHYMBOCTH.
Bapuanuonssiii psig u BapuanudoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAN(PUKANIMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, Wiy TeHOTHUNHYECKAss, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTanmoHHas
u3MeHYuBOCTh. Kiaccudukanuss myTanuid: TeHHbIe, XpOMOCOMHBIE, IeHOMHbIe. YacToTa u



NPUYHHBI MyTaluid. MyTtareHHbie (aKTOpPhl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHOU
n3MmenunBocty H. . BaBuiosa.

Buesinepnas HacleICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YeEJIOBEKa:
T€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHeTuueckuil. COBpEMEHHOE OIpEAEICHUE TE€HOTHUIA: IIOJHOT€HOMHOE CEKBEHMpPOBAHHUE,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ momoimipio [1I[P-ananusa. HacnenctBeHHble 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIe3HM C  HACJEACTBEHHOW MpPeapacrnooKE€HHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKH U JICUYCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAMIIMHCKOM TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHU YeTTOBEKa.

JdemoncTpanum:

Hoptpetsi: I'. Mengpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUVIEHUS] M €ro LUTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTBI raMmeTy,
«lurubpunnoe ckpeumBanue», «lluronornueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Merio3y, «B3aumMoaencTBie amielbHbIX T'€HOB», «['eHeTnueckne KapThl paCTEHUM, )KUBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIENOBAaHUS, CIEIUIEHHOTO C IOJIOM»,
«Kapuotunsl uyenoBeka M IKUBOTHBIX», «Bumbl wusMeHunBoctu», «MoaudukamoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropan, «l'eHeTHKa Tpymnm KpoBu», «MyTallMoHHAs
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmiukauuu «MoHoruOpuaHoe ckpemuBanue», «HemomaHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemuBanue», «llepekpéct Xxpomocom», MHKPOCKOIN H
MUKponpenapat «/po3oduna» (Hopma, mytanuu GopMbl KpbUILEB M OKpPAcKH Teja), repbapuii
«I"opox IOCEBHOW».

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

JlaGopaTtopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOITPEIIapaTaxy.

JlaGoparopHast pabota Ne 6. «M3yueHne MoaupHUKAIIMOHHON U3MEHYMBOCTH, TOCTPOCHHE
BAPUAIIMOHHOIO PAJIa U BApUALMOHHOW KPUBOW.

JlaGopatopnass pabora No 7. «Anamu3 wMytamuii y apo30oiibl  Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktudeckas padora Ne 2. «CocTaBiieHre U aHATIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U Mpouecc. 3apoKICHHUE CEICKIMU U ToMecTukamus. Yuenue H. M.
BaBunoBa o meHTpax NPOMCXOXKAECHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHHid. LleHTpsI
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHBIE METObI CENEeKIIMU. MacCOBBI M WHAWBUAYAJTbHBIH OTOOPHI B CEIICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHusA. CKpelMBaHUWE YUCTBIX JHMHUNA. [erepo3uc, wim rubpuaHas cuia.
Heponcteennoe ckpemmBanue — ayropuauHr. OtnanéHHas ruOpuamsanmus U e€  yCrexw.
NckycCcTBEHHBI MyTareHe3 M IMOJy4YeHUE MOJUIUIONIOB. JlOCTHXKEHUS CENEKIMU PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMH)KEHEpHUsA. OTalbl CO3IAHUS
pexombunantHoi JIHK u Ttpancrenneix opranusmoB. Kierounass umxenepus. Kietounble
KyJbTYypbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHUBHBIX
CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

Hoprpersi: H. WM. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®. l1BaHOB.

Tabmupel u cxembl: Kapra «LleHTpbl MpoMCXOXkIeHUsS M MHOroo0Opasus KyJIbTYPHBIX
pactenuit», «Ilopoabl TOMAIIHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHui», «OTnai€éHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonorum», «KiaeTounple KyJabTYphl M KIOHUpOBaHUE», «KOHCTpyupoBaHHWE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKU IJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUSD.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

OkcKypcuss«OCHOBHBIE METOIbl U JOCTHIKEHHUS CENIEKIIMM PACTeHHM M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO0 (epMy, COPTOMCIBITATENIbHBIM yYacTOK, B TEIUIMYHOE
X03SIUCTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. IBosrONMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLIMOHHONW TEOPUM. OBOJIIOLIMOHHAs TEOopus MU €€
MecTO B OMOJI0ruU. BiusiHue 3BONMIONIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HAYK.

CeuzerenscrBa dBomonuu. [lameoHTonornyeckne: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBoO
U paznuuue GayH u (Iop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Pa3iMyusi 3MOPUOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTWYHBIC, PYIAMMEHTapHbIC OPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX META0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas Tteopust Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyIMe CUbl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas HW3MEHYHMBOCTb, OOppOa 3a CyILIECTBOBaHHE,
€CTECTBEHHBIH 0TOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkpossomronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUH.

JBmxymme cuiibl (pakTophl) 3BOJIOLMU BUAOB B Npupoae. MyTalMoOHHBIN Iporecc U
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsnuoHHble BOJMHBI M JApeiid reHoB. Wzomauus wu
MUTpanus.

EcrecTBenHbIii 0TOOp — Hamparisitouuii (aktop sBomonnn. DopmMbBIl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boonuu. [Ipumepsl nmpucnocodaeHuit
y opraau3mMoB. ApoMop(}03bl U UAN0-aAATITALHH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHoBHble (GOpMBI BHUI000pA30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MakposBomonus. @opMbl 3BOMIONUU: (uUIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHas,
napamiensHas. HeoGpatumocTs 3BomoNUN.

[Ipoucxoxaenue  OT  HECNEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupyromas
crenuanu3anus. AJanTUuBHAas paaualys.
JdemoncTpanum:

Hoprpersl: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepuios.

Tabmumpl u cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emiie», «3apoabIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBI 32 CYyIIECTBOBAaHHUEY,
«EctectBennblii  oTOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHoroobpasue Mm0pox
YKUBOTHBIX), «ITomynsiumy, «MyTauuoHHas U3MEHYUBOCTHY, «Apomopdho3bD»,
«nnoanantanun», «OOmas aereHepanus», «J[Bmwkymme cuibl 3Bomtonuny, «Kaprta-cxema
MmapmpyTa myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobieHHOCT
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUIECKOE BHI000PA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HA0OpP TUIOZOB U
ceMsiH, Kosutekius «lIpumMepsl 3alIUTHRIX TPUCTIOCOOIEHUN Y )KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpPaBIJICHUS IBOJIOLUNY», 00bEMHas MoJienb « CTpOCHHE TOJIOBHOI'O MO3Ta MO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoJUIeKiusi «DOpMBI COXPAHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJenb amuivkanus «llepexkpéct XpoMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butune Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jpozoduna» (HOpma,
MyTaIuu (OPMBI KPBUTHEB M OKPACKH TEa).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGoparopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne 2. «Omnucanue mPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOT'O XapaKTEPa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JoHayuHble MpeACTaBICHUS O 3apOXKIEHUU XkU3HU. HayuHble THNOTE3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3Bomronu. HadanpHble sTanel 6uonorunueckoit sBomonmn. [ unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U HX
3BoItoLHsL. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emsie 1o Hpam W nepuoaam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUICKUH, I€BOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKU.

Me3zo3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajIeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKUX mporeccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PaCTUTENFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losiBneHwme,
pacuBeT U BBIMUPAHUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOOUNNA. OCHOBHBIE CUCTEMATHYECKHE
CPYIIIbl OPTaHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpONOJorus Kak Hayka. Pa3Buthe mpeacraBieHuil o
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus anrponorenesa. CxoAcTBa U pa3inyus 4el0BeKa
1 KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.



Jewkymme cunbl  (paktopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHBbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyAa, MBILIUICHHE,
peub.

OcHOBHBIE CTaJUU M BETBHU HBOJIIOIIMU YEJIOBEKAa: aBCTPAJIONUTEKH, UelIOBEK yMEIblil,
UYenoexk mnpsmoxonamuii, YenoBek HeaHaepTainbckuid, YenoBek pasymubii. Haxonku
HCKOIIaeMBIX OCTaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpOCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OOJBINHME pachl: €BpOIEOUHAs (E€Bpa3uiickas), HETPO-
aBcTpasionsiHass  (dPKBaTOpUalbHAsI), MOHTOJOMIHAs  (a3uMaTCKO-aMepHKaHCKas).  YUepTsl
OPUCIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCIOBHUSM CYLIECTBOBAHHUSL.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHue CoIHEUHON CUCTEMBbD», «Pa3BUTHE OpPraHUYECKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «[IpokapuoTudeckas KIETKay,
«CoBpeMeHHasi CucTeMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKUX YepT CTPOEHUs
YyelloBeKa U 4YeIOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJ0K
IIPEIKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHeumune monan», «/pesHue moau», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeuecKkre pacs».

O6GopynoBanue: wmysku — «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKU WM U300paKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YenoBeKa (KaMHH-4OMIepsl, pyOuia, ckpebia), reoXpoHojIoruyeckas tadbiauia,
KoJuTeKIus «@OpMBI COXPAHHOCTH MCKOIIAEMBbIX )KHBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktuueckas padora Ne 1. «/3ydyeHue MCKomaeMbIX OCTaTKOB PaCTCHUHN M KMBOTHBIX B
KOJUTCKIIHASX).

DKCKypcusi «DBOJIONUS OPraHudecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIUECKUI My3€eil).

Tema 3. Opranusmbl 4 OKpY Karolias cpejaa.

OKOJIOTHSl KakK HayKa. 3aJaud W pas3fielibl  3KOJIOrMU. MeToabl HKOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3JyIlIHAs,  IOYBEHHas,
BHYTpPHUOpPraHU3MEHHAs!.

Okonoruyeckune (axrtopel. Kimaccudukamnus skonornyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[elicTBHE YKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JecTBHIO a0NOTHYECKUX (aKkTOpoB. buosornyeckue puTMsl.

buotnueckne Qakroppl. Buasl OMOTHUECKHMX  B3aMMOJAEHCTBHA:  KOHKYpPEHIIMS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyaan3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxJCOHMYECTBO). AMEHCAIM3M, HEUTpau3M. 3HadeHHE OMOTHYECKUX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MONyJsiuid. OCHOBHBIE TOKAa3aTeld MOMYJISIUH:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUTpauusd. JuHamuka
YHUCIIEHHOCTHU MOMYJISIUY U €€ peryJsiusl.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynbe, O. ['ekkens.



Tabmuupl n cxemsl: kapta «[Ipupoaubie 308 3eMiany, «Cpeasl 0OMTaHUS OPTaHU3MOBY,
«Dortonepuogusmy, «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH TOIMYJISIUH
uH}y30pun-Tyhenbkm», «llumensie menmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
OoOUTaHUS.

JlaGopatopHas padota Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01iecTBa M DKOJOrH4YeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OWOIlEHO3a:  BHJIOBasd,
NpOCTpaHCTBEHHas, Tpouueckas (mumieBas). Bunbl-nomuHanTel. CBsI3U B OHOIIEHO3E.

DKOJIOTHYEeCKHEe cUCTeMbl (dKocucTeMbl). [loHsITHE 00 »KOCHCTeMEe W OHOTEOIEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYIEHTbl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopoT BemiecTB M NOTOK SHEPrHMM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIIOKa3aTeNd HKOCUCTEMBI: Ouomacca,
OPOAYKIHS. DKOJOTHYECKHE NUpaMUAbI: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoicCTBa
9KOCUCTEM: YCTOMYUBOCTb, CaMOperyJisiius, pazpurue. Cykieccus.

[Ipupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WIH
HMIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOo3KocucTeMbl. buonornueckoe u
XO03SIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBocTH 3kocucteM. CoxpaHeHHEe OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

Yuenune B. U. Bepuaackoro o omocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
JKuBoe BemectBo u ero (yHkimu. OcobeHHocTH Ouochepsl Kak TiI00aTbHONH SKOCHCTEMEI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHuE IpUPOBI U YenoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3Hs KaKk OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOIO YNpaBICHHs MPUPOJHBIMU peCypcaMu U UX
UCHoJIb30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MPUPOIbI.

JdemMoncTpanuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuanckuii.

Tabmumpl u cxemsl: «llumeBbie nienuy», «bruoreH03: cocTaB M CTPyKTypay, «IIpupomnsie
coobmectBay, «llenmu mnuTtanus», «IKojorumueckas nupamunay, «buochepa u uenoBex»,
«OKocUCTeMa IIUPOKOJUCTBEHHOIO Jiecay, «ODKOocHCcTeMa XBOHHOro Jeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHUCTBUS HA IPUPOLYY,
«BaxHelme MCTOYHMKUA 3arpsi3HEHUs] BO3JlyXa WM TPYHTOBBIX BoA», «l[louBa — BaxHewmias
cocraisitomas 6uocdepnn», «DakTopsl Aerpaganuu mousy, «IlapaukoBbIi 3G dHEerT, «DaKTOPHI
PaZMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «O0mas cTtpykrypa 6uocdeps», «Pacnpocrpanenue
KHU3HH B Onocdepey, «O30HOBBIN 3KkpaH Omocheps», «Kpyrosopor yriepona B O6uocheper,
«KpyroBopot a3zota B pUpoae».

O6opynoBaHue: MOJEIb-aIIIINKALHS «Tunnunabie OHOLICHO3EI, repOapuit
«PacturenpHpie  coolmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX



CEJIbCKOXO3SMCTBEHHBIX KYyJBTYyp», TepOapu M KOJUIEKIMM pAacTeHUHd U  KHUBOTHBIX,
IPUHAUIEKAIINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXPaHIEMbIX BHI0OB PACTEHUHN U KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBnmuBarOTCA TpeOOBaHUS K pe3yabTaTaM OCBOCHHS
00y4aroUMHUCs TPOrpaMM CPeHEro 00IIero 00pa3oBaHus: JUUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJlbTaTOB OCBOEHHUs INpeaMeTa «bBHOIOrHs» BBIAEICHBI
CIICAYIOUINE COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEACICHHUIO,
HaJIMYME€ MOTHMBALUMU K OOYy4eHHIO OHOJIOIMM, LEJIEHANPABICHHOE pa3BUTUE BHYTPEHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAAULUN pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOUIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAaMH, TPUCYIIMMU  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJM4MWe OSKOJIOTMYECKOro MPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuyHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeamera «buonorus» nocTUraroTcs B €IUHCTBE
y4eOHOIl W BOCIUTATEIBHON JESTEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLUOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
o0ImiecTBe MpaBWIaMd UM HOPMAaMHU MOBEICHMSI M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHHSI M CAMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MIMU JMYHOCTH, MATPUOTH3MA,
YBKEHUS K 3aKOHY M IPAaBOMOPSAKY, YEIOBEKY TpyJa U CTapIIeMy IMOKOJEHHIO, B3aHMHOTO
YB@OKEHUsS, OEpe)KHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HacleIul0 U  TpaJulysIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPY-Karollen cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS Y4eOHOTo mpeaMera «buoorusy JoIKHBI OTpaxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHEHTAlUil, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBa,
pacuMpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIBHOCTH B MPOLIECCe peau3alliil OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

1)rpaxaancKkoro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaroumierocs Kak aKkTHMBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESATEIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHNH y4eOHbIX U 03HABaTEIbHbIX 33/]a4, BHIIIOJTHEHUN ONOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSCHSATH €€;

YMEHHE y4YUTBIBaTb B  CBOUX JCHCTBUSAX  HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMU yOSXKICHUSMHU, KYJIbTYPHBIMHU LIEHHOCTSMU M COLIMATbHBIM
MIOJIOKECHUEM;



FOTOBHOCTh K COTPYAHHUYECTBY B TIIPOLECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3aJlay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYKACHUH CIIOPHBIX BOTIPOCOB OMOIOTUYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POIILJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKAM MPHUPOABI,
JIOCTI>XKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIICGHHE U pa3BHUTHE
OMOJI0TUH, TOHUMAaHUS 3HAU€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

uzeiHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOIMOHAIBHOTO BO3AECUCTBUS KUBON IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONI0JIYYHS:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa XKu3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3710POBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YMOTPEOICHUS aKOTOJs,
HapKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U CAMOCTOSATENBHO  BBIMOJHATH  TaKyIO
JIeSATEIbHOCTB;



UHTEpeC K Pa3Iu4HbIM chepaM Npo(hecCHOHAIBHOW NeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIN BBIOOp OyayIIel npodeccun U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KHU3HU,

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

HIOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJBTYPbl: HNPHOOPETEHUE OMNbITA IJIAHUPOBAHUS
MIOCTYTIKOB M OLIEHKH MX BO3MOJKHBIX ITOCIICACTBUM JJIs1 OKPYXKArOILEeH cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPoOIeM U IMyTel UX peuieHus;

CIOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU M3YYEHUHM OMOJIOTMU 3HAHUS M YMEHUS
IPU pEIIEHUU NpoOJieM, CBA3aHHBIX C PAlMOHAIBHBIM IPUPOAOINOJIb30BaHUEM (COOIIOCHHE
IpaBUJ MOBEJCHMS B NPHPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B IKOCHUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3MPOBATH HEOJIArONpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYyKOBOJCTBOBATbCSI HMHU B
IIO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIbHON NpPAaKTUKE, T'OTOBHOCTHM K YYacTHIO B
IPAaKTUYECKOH 1EATEIbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HayKM U OOIIECTBEHHOM MPAKTHKHM, OCHOBAHHOIO Ha JHaJore KyJbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEI0 MECTA B MOJINKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEIbCKON KYJIBTYpPbI KAK CPEACTBA B3aUMOIECHCTBU
MEX]y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJIOTUM KaK HAayKH, OCO3HaHWs €€ poiau B (PopMUpOBaHUHU
palMOHAIBHOIO HAYYHOI'O MBIIIJICHHS, CO3JaHUU LI€JIOCTHOTO MPEJCTABICHHS 00 OKPYXKAroIEeM
MHpEe KaK O €JUHCTBE NPUPOJBI, YeJIOBEKa M o0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS PUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTMM JJIsl COBPEMEHHOM IMBHIM3ALMU: OOECIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOAA U3 TII00ATBHBIX
HKOJIOTHUECKUX MPOoOIeM U 0OecrieueHus Iepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJSIX MOBBIMIEHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PyHKIIMOHAIBHOM
IpPaMOTHOCTH O0ydJaronuxcs, popMupyemMoit Ipu U3y4yeHUH OHOJIOTUY;

IIOHUMaHHME CYIIHOCTH METOJOB ITO3HAHMSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAaHUS [UId aHaidu3a U OOBSICHEHUS SIBICHUH
OKpY’KaIOIIETO MHUpa M NPOUCXOIAMIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAHHBIC
3aKJIIOYCHHsST Ha OCHOBE HAy4YHBIX ()AKTOB W HMMEIOLIUXCSA JAHHBIX C LENbI0 IMONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BATh OMOJIOTMYECKME 3HAaHUSA M pELICHUs
npo0JeM B pealbHbBIX KU3HEHHBIX CUTYallUsX;



OCO3HAHME IICHHOCTH HAyYHOW AEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HaHUH 1O OWOJOTHMH B COOTBETCTBHU C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHUs yueOHOro mpeamera «buojorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHS] OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOIIeHAYYHBIC TTOHSTHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crenu(uKy METOJI0B MO3HAHMSI, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbIM (hakT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHuX), YHUBEpCAJbHBIC
yaeOHbIe JeiCTBUS (MIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC), 00ECTICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMUA OO0YYaroIIuXxcs,
CIIOCOOHOCTh o0y4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHble ydeOHbIE ACHCTBHS B IO3HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

MertamnpeMeTHbIE pe3yJIbTaThl OCBOSHHS MPOTrPaMMBbl CpelHero oOIiero odpa3zoBaHuUs
JOJIKHBI OTPAXKATh:

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENILHO (DOPMYIMpPOBAaTh M aAKTyallM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh IPU OCBOCHHM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSITHH (BBIIETATH KX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATh CBS3H C JPYTHMH IMOHSATHSIMH);

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUsS (HaKTOB U SIBICHUU KUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKJIeHUs (MHIyKTUBHbIC, JIENyKTHUBHBIE, [0 AaHAJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMaTpUBAEMBbIX SBICHUSIX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh TUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH, PA0OTy B YCIOBHSIX pPEaTbHOT0, BHPTYaTbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2)0a30Bble HCCIe0BaTEeIbCKUE TeHCTBUSA:



BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATENBCKONH W MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus mpodieM, cnocoOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEUIeHUs TPAKTUIECKUX 33714, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIUYHbIC BUJBI ACATEIBHOCTH II0 TIOJIYYCHUIO HOBOTO 3HAHWS, €ro
UHTEPIPETAINN, TPEOOPA30BAaHUIO W NMPUMEHEHHIO B YYEOHBIX CHUTYallUsX, B TOM YHCJE IPH
CO3aHUH YYEOHBIX M COI[UAIBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBINA THUI MBIILICHUS, BIAJACTh HAYYHOW TEPMHUHOIOTHEH, KIIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yll B 0Opa30BATECIIbHOU ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyallM3MpOBaTh 3a7ady, BBIABUTATH
THIOTe3y €€ pelIeHUs, HaXOAWTh AapTyMEHTHI JUIsl JOKa3aTejlbCTBa CBOMX YTBEPIXKICHUH,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIOMYyYEHHBIE B XOJ€ pEHICHUS 3aJadd pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB W CIIOCOOOB JCHCTBUS B
po(heCcCHOHATEHYIO CPEeay;

yMETh TIEPEHOCHTHh 3HAHUS B T[O3HABATEIbHYID M  MPAKTHYECKYIO  00JIacTH
KHU3HEICATEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTAaTh HOBBIC HJCH, MpEAJiaraTb OPUTHHAIBHBIC MOJIXOABl W PEUICHHS, CTaBHUTh
pOoOJIEMBI U 3a/1a4H, JOITYCKAIOINIUE ATbTEPHATUBHBIE PEIIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHH (TEKCTEe Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHON JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAJIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GopMyIHpOBaTh 3ampOChl M TMPUMEHATH DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOIUMOH JIJIsl BBIIIOJIHEHUS yIeOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HWCIMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY MpEACTaBICHUS OUOJIOTUYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCTBE CpPEJCTBA MpH paboTe ¢ OMOIOTHYECKOM
uHpOpManuel: TPUMEHITh XUMHUYECKUE, (PU3HMUECKUEe W MaTeMaTWYCCKHE 3HAKH M CHMBOIIBL,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU PpACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OsgiiajieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1)o0menne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX cdepax )KU3HU, AKTUBHO Y4aCTBOBATh B JUAIIOTE
WINA JIUCKYCCHUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBINIOJNHEHHS TpeIIaracMoil 3aladd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB JHAIIOTA WIH JTUCKYCCHH);



pacrmo3HaBaTh HeBepOalibHbIE cpeAcTBa OOLICHUS, MOHUMAaTh 3HAUYEHHE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIUKTHBIX CUTYAIlHid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JIPYTHUX JIOAEH, MPOSBIATh YBAXUTEIbHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyIHpPOBAaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHUSI C HMCIOJb30BAHUEM SI3bIKOBBIX
CPEICTB.

2)coBMeCTHAS IeATEJIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaTbHOU paOOTHI MpH
pemeHn 6MoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJMMOCTh IPUMEHEHHSI IPYMIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HUHTEPECOB U
BO3MO>KHOCTEHN Ka)KJ0T0 4jieHa KOJUIEKTUBA;

NPUHUMATh LETU COBMECTHOM JESITeNIbHOCTH, OpPraHU30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHpPENeNsiTh POJIU C y4ETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA U KAXKIAOTO YYaCTHHKA KOMAaHJbI B OOINIUN pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEH C IMO3ULWUK HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISATh TMO3UTHUBHOE CTPATErMUECKOE IMOBEJECHUE B PA3IUYHBIX CHTYalMsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTHBHBIMU /1efiCTBUAMM:

1)camoopranu3zaums:

UCIIONIb30BaTh OWMOJIOTMUYECKHE 3HAHUS JIs BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U YYEOHBIX CUTYaIIUSX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH LIE€JeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYINKaxX MO OTHOIIEHUIO K XKMBOW NMPHUPOJAE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3aJaydl B 00pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO COCTABJISITH IIJIAH PEIICHUsS TMPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHEIN BBIOOP, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (HYOPMHUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM IPYIUIIMUA B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUI
" MBICIIUTCIIBHBIX IMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIEHKU CUTYyalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€ PE3yIbTaTOB ACATEIbHOCTH;

3)npunsiTHe ce0s M IPYrux:

MMPpUHHUMATDH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3YIbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKHY;

Pa3sBUBATh CII0COOHOCTH MIOHUMATh MUD C MMO3UIUHU JPYTOT0 YCJIOBCKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue aias yuyeOHoro npenmMera «buonorusy HayyHble 3HAHUS, YMCHHS H
crocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlMM M IpeoOpa3OBaHUIO 3HAHUHM, BHJIBI
NEeSITEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUI B pasiMYHbIX Y4eOHBIX
CUTyallUsIX, a TaKKe€ B PpEAIbHbIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO rofaM 00yUeHHs.

[IpenmeTHble pe3ynbTaThl OCBOCHHMA YyueOHoro mnpenmera «buonorusi» ¢ 10 knacce
JOJKHBI OTPa’KaTh:

C(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OUOJOTHMM B CHUCTEME HAY4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uosnornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUS AKU3HEHHBIX 3a71a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, Meraboiau3sM (0oOMEH BeIIeCTB M  INPEBpallleHHe HHEpPIruu), TOMEeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHU3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoayKIyst), HaCIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJIOTHYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
[EHTpaJbHas J0TMa MOJEKYJspHOi Ouosnorum), 3akonsl (I. Mennpens, T. Moprana, H. .
BaBunosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pactenuii H. U.
BaBuiosa), onpenensats rpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHHUE BIa/IeTh METOJaMHM HAy4HOTO MO3HAHUS B OMOJIOIMU: HAOJIOJCHHE U OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M IpOBeIeHHE OHUOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIENyEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3yJIbTaTOB, HMCIIOJIB30BAaHHBIX HAy4YHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMCHHE JIEJIaTh BBIBO/IbI HA OCHOBAHUU IIOJyYEHHBIX PE3yJIbTATOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIONOTBOPEHUS, Pa3MHOXKCHHS, HHIUBUIYaJIbHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATHh MOJTy4YECHHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHUECKUX IMPOLIECCOB U
SBJICHUM, JJIs1 IPUHATHUS IPAKTUYECKUX PELICHNH B IOBCEIHEBHON KU3HH C LENIbI0 00ECTIeUeHMSI
0€30IIaCHOCTH CBOETO 3[0pPOBbsl M 3J0POBbS OKPYXKAIOIIMX JIOAEH, COOIIOACHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYyKarolled MNPUPOAHONH cpelle, MOHMMaHHE HeO0OXOIUMOCTH
WCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHOW OHMOJOTHH M OWOTEXHOJOTHUH IJI PaIllOHATBHOTO
MPUPOIOTIOIB30BAHMS;

YMEHHE pellaTh JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEIlMBaHUE, CIETUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPEIUBAHUS
JUTSL TIpeJICKa3aHusl HacJieJOBaHUs PU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHE PabOThl, COONMIONATh MpaBHiia HpU
pabote ¢ y4eOHBIM U JTabOpPaTOPHBIM 000pPYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIEpXaHUsl, BKJIOYAIOIIYIO TCEBIOHAYYHBbIE 3HAHMS U3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(}OpMaNNK, HAYYHO-TIONMYJISIPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/JaBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE CcOO0OImeHus, 0000mas
OMonornveckyro WHGOPMAIUI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBIE pE3yNbTaThl OCBOEHUS ydeOHOTro mnpenvera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTe W POJM OWOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyO0eKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIIHS,
reHo(OH, SBONIONHS, JIBUXKYIUE CHIBI ((aKTOpbl) 93BOJIOIUHU, MPUCITOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (AKTOPbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MUTaHUs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

YMEHHE W3j1araTh Owuonornueckue teopuu (dBomouuoHHas Tteopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPUS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, dyepenoBanus rimaBHBIX HampaBiieHHd U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uoctepe B. 1. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BIaJIETh METOJaMH HAay4YHOTO MMO3HAHUSA B OuoOruu: HaOIIOIEHUE W OMUCAHUE
JKUBBIX CHCTEM, IMIPOIIECCOB W SIBICHWI, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIeIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyUYEHHBIX Ppe3yJIbTaTOB, HCIOIb30BAHHBIX HAyYHBIX MOHSITHIA,
TEOPH ¥ 3aKOHOB, YMEHHE JI€NIaTh BHIBObI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTAThH CYIIECTBEHHBIC TPU3HAKUA CTPOCHHSI OMOJOTUYECKIX O0OBEKTOB: BUJIOB,
MOMYJISIIUM, TMPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHMOreOlEeHO30B U HSKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONH  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (PAaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOMOTCHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOr€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHATH MOJTYYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOIIOTUYECKUX TPOIECCOB U
SIBIICHUU, JJI1 TPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM KU3HU C LIETbI0 00eCIIeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHSI B OKpYyKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH



HCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu TUTSE palMOHaIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTeMax (I1eMy MUTAHHUS ),

YMEHHE BBINOJHITH JJAOOpaTOpHbIE U IMPaKTUYECKHe padoThl, cOON0IaTh MpaBHiIa MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYI0BaHHEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HHPOPMALHUIO OHOJOTHUYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO TCEBJOHAyYHblEe 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOATbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

yMEHHE CO3/aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE CcOO0OIIeHus, 0000mas
Ouonoruueckyro UHGOpPMAIUI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 IKH3HENeATELHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAVBUAYAIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
8 P 1 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 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

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOMIOLHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https://m.cdsoo.rw/7f4 1ccT4
bu6mmoreka [IOK
P 2 1
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 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 IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne n/m Tema ypoka Beer @ Konrpo IpakTn Aara uHPpoBbie
JbHbIE qeckHe u3yuyeHusi  oOpasoBaTesbHbIE
0 padoThI paboThI pecypcnl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863¢6122
05.09.2023 https://m.edsoo.ru/863e632a
Mertobl O3HaHUA KUBOUM TpUpobl. [TpakTyeckas
2 aborta Ne 1 «Mcnonp30BaHue pa3IUYHBIX METOIO0B MPH 1 0.5 bubmorexa OK
P B ’ 12.09.2023  https://m.edsoo.ru/863e¢6122
M3yYeHUN OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckue cuctemsl, MPOLECCHl U UX U3YUCHUE 1 bubmorexa [IOK
> HPOL 4 19.09.2023 | https://m.edsoo.ru/863e6564
4 XUMHUYECKU COCTaB KIIETKU. Bosia 1 MuHEpanbHble 1 bu6nuoreka [IOK
conu 26.09.2023 |  https://m.edso00.1ru/863e674e
but6mmoreka [IOK
5 b .C 0 1
CIH. L-OCTAB M CTPOCHHE DENROB 03.10.2023 = https://m.edsoo.ru/863e6b72
depMeHThI — OMOJOTHYECKHE KAaTaTu3aTOPHI.
6 Jlaboparopuas padota Ne 1 «3ydeHnune kaTanuTU4ecKou 1 0.5 bubmmoreka [JOK
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMujIa3bl UIU ’ 10.10.2023  https://m.edso0o.ru/863e6b72
KaTaJia3bl)»
bubmunoreka LIOK
7 v I 1
TICBOABL. JHITHAN 17.10.2023  https://m.eds00.ru/863e¢6870
but6mmoreka [IOK
8 H .ATOD 1
YIJICHHOBHIE XHCIOTR! 24.10.2023 | https://m.edso0o.ru/863e6d5c
9 Uctopust u meToasl nzydeHus kiaeTku. Kinerounas 1 bubnuoreka [JOK



https://m.edsoo.ru/863e6122
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

Teopus 07.11.2023  https://m.edsoo.ru/863e6e88

1 K

0 JIETKA KakK LEJOCTHAs )KUBasi CUCTEMA 14.11.2023
CrtpoeHue 3ykapruoTH4ecKor KiieTku. JlaboparopHas
. bubmunoreka LIOK
pabota Ne 2 «M3yueHnue CTpoeHHsI KJIETOK PAaCTCHUH,

11 o 0B 11 GaKTePIii ITo OCKOMIOM Ha 0.5 21.11.2023 https://m.eds00.ru/863¢6ff0
YKUBOTHBIX, TPUOOB U OaKTEepHUit 1101 MUKPOCKOIIOM H A1, hitps://m.cdsoo.rw/863¢716c
TOTOBBIX MUKPOTIpENapaTax U UX OTHCAaHUE)

bubmunoreka LIOK

12 OOMEH BEIECTS W META0OMH3M 28.11.2023  https://m.edsoo.ru/863e766¢

but6mmoreka [IOK

1 ) . X

3 OTOCHHTES. ACMOCHITES 05.12.2023  https://m.edso0o.ru/863e7¢98
. but6mmoreka [IOK
14 C) 0
HEPTETHHCCKI OOMEH 12.12.2023 | https://m.edsoo.ru/863e7aac
JKuznennbiit uki kinetku. [enenune kiaetku. MuTos.

15 Jlaboparopnas padota Ne 3 «Habnronenue Mutosa B 0.5 bubmmoreka [JOK
KJIETKax KOHYMKa KOPEIIKA JIYKa Ha TOTOBBIX ’ 19.12.2023  https://m.edsoo.ru/863e7dc4
MHUKpOIIpenapaTax»

16 buocunTes 6enka. Peakuys MaTpuuHOTO CHHTE3a bubmorexa [IOK

' t P 26.12.2023  https://m.eds00.ru/863e¢796¢
bu6mmoreka [IOK

1 T —

! PaHCIALHS — OHOCHHTE3 GeKa 09.01.2024  https://m.edsoo.ru/863¢796e

18 Hexnerounsie popMbl )KU3HU — BUPYCHI bubmorexa [IOK

P 24 16.01.2024  https://m.edso0o.ru/863e7540
bubmunoreka LIOK

19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB 73.01.2024 https://m.edso0o.ru/863e81b6

T https://m.edso0o.ru/863¢83 1¢
bu6mmoreka [IOK

2 Meii

0 cHos 30.01.2024  https://m.edsoo.ru/863¢7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OOpazoBaHue U pa3BUTHE TOJIOBBIX KIETOK.
OmnonorBopenue. JlabopaTtopuast padora Ne 4

bubmunoreka LIOK

21 «M3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX 0.5 06.02.2024  https://m.edsoo.ru/863e81b6
MUKpOTpenaparax»

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

13.02.2024  https://m.edsoo.ru/863e8436

7 I'eneTnka — HayKa 0 HaCJIEACTBEHHOCTHU U bu6nuoreka [IOK
U3MEHYMBOCTHU 20.02.2024 | https://m.eds00.1ru/863e86{2

24 3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. bubnmoreka [JOK
MonHoruOpuaHOe CKpeluBaHNe 27.02.2024  https://m.edsoo.ru/863¢8878

’5 JiurnbpuiHoe CKpeuBanue. 3aKOH He3aBUCUMOTO Bu6muotexa [JOK
HACJIEIOBAHUS [TPU3HAKOB 05.03.2024  https://m.edsoo.ru/863e89a4
CuermuieHHOE HacIeI0BaHKe Mpu3HaKkoB. JlabopaTopHas

2 pabota Ne 5 «3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO 0.5 bu6nuoreka [IOK
U TUTUOPUIHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA 12.03.2024  https://m.edsoo.ru/863e8c60
TOTOBBIX MUKPOTpPENapaTax»

7 I'eneruka nona. HacnenoBanue mpu3HAKOB, CIIEMIIIEHHBIX bu6nuoreka [IOK
C TIOJIOM 19.03.2024  https://m.eds00.1u/863e8c60
N3menunBocTh. HenacnencTBeHHAst U3MEHUNUBOCTb.

)3 Jlaboparopnas padota Ne 6. M3yuenue 0.5 bubmmoreka [JOK
MOIU(PUKAITMOHHON U3MEHUHNBOCTH, TIOCTPOCHHE 02.04.2024  https://m.edsoo.ru/863e8efe
BapHAIlMOHHOIO ps/ia U BApUALIMOHHOW KPUBOW
Hacnencreennas uamenunBocTh. JlabopaTopHas pabora

29 No 7. « Ananu3 myTanuid y 1po30¢GuiIsl Ha TOTOBBIX 0.5 bubmorexa [IOK

09.04.2024 | https://m.edsoo.ru/863e8efe
MUKpOTpernapaTax»
30 I'eneTtuka yenoseka Bubnmorexa [IOK
16.04.2024  https://m.eds00.ru/863e¢8d78
31 Hrorosoe TectupoBanue 3a kypc 10 knacca



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

23.04.2024

32 Cenekmus Kak HayKa U IIPOLECC 1 bubmmorexa LOK
H 4 pott 07.05.2024 | https://m.edsoo0.ru/863e¢9214
13 MeTo/ibl U JOCTUKEHUS CEIEKIIMN PACTEHUN U 1 bubmunoreka LIOK
JKMBOTHBIX 14.05.2024 @ https://m.eds00.ru/863e9214
34 buoTrexHom0rNusa Kak orpaciib IIPOU3BOJICTBA 1 Bubmorexa OK
p p A 21.05.2024 @ https://m.edso0.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



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

11 KJIACC

KosmnuectBo yacos DJIeKTPOHHBIE
No
0 Tema ypoxa Koutrpo  Ilpakrm  /[lara uugposbie
n/n Bcero  JibHBIE yeckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypcnl
1 DBOJIIOLHS M METObI €€ N3YUEHHUS 1 bubmorexa [IOK
t A 4 07.09.2023 | https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS MPEACTaBIACHU 00 SBOIIONH 1 bubmorexa OK
prip pel . 14.09.2023  https://m.eds00.ru/863¢9570
but6mmoreka [IOK
3 M 1
HIPOIBOIONHA 21.09.2023  https://m.edsoo.ru/863e9cle
[Momynsius Kak dIeMEeHTapHas SIUHUIA BUIA U
4 sBosronnu. JlaboparopHast pabora Ne 1 | 0.5 bubmmnoreka [JOK
«CpaBHEeHHE BUIOB 110 MOPHOIOTUYECKOMY ' 28.09.2023 | https://m.eds00.1ru/863¢99c6
KPUTEPHUIO»
bubmunoreka LIOK
5 E i 0TO 1
CTCCTBCHHBIH OTOOP H €O popMet 05.10.2023  https://m.edso0o.ru/863e¢9ed0
Pe3ynbTaThl 3BOTIONUU: TPUCTTOCOOICHHOCTD
6 OpraHu3MoOB U BUI000pa3oBanue. JlabopaTopHas 1 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onmcanre mpucocoOIeHHOCTH ' 12.10.2023  https://m.edsoo.ru/863e9fde
Oopranu3Ma u €€ OTHOCHUTEILHOTO XapaKTepay
7 JIBroKy1me cuitbl (3JeMeHTapHbIe (DaKTOPHI) | bu6nuoreka [IOK
3BOJTIOIUHA 19.10.2023 | https://m.edsoo.ru/863e¢9dad
8 Hanpasienust 1 myT MakpO3BOJIIOIUN 1 bubmorexa [IOK
P y P t 26.10.2023  https://m.edsoo.ru/863e9cle
bubnunorexa [JOK
? Heobparimocts spomoth : 09.11.2023  https://m.edsoo.ru/863e9cle



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

10

HcTopus xxu3Hu Ha 3emMile U METO/bI €€ U3yUEHUs

16.11.2023
11 I'unoTe3bl NPOUCX0KAEHUS )KU3HU Ha 3eMiie Bubmmorexa [IOK
23.11.2023 | https://m.edsoo.ru/863ca5a6
12 PazBuTue xu3Hu Ha 3eMiie 10 ApaM U Mepuoiam bubmorexa [IOK
30.11.2023 = https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOIOIUN PACTUTEIHLHOTO U
13 xUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 0.5 bubnmoreka [JOK
«M3ydyeHne nCKonaeMbIX OCTaTKOB PACTEHUIN U 07.12.2023  https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUIEKIIHSIX»
14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa bubmorexa [IOK
14.12.2023  https://m.edsoo.ru/863ca48e
15 DBOJTIONHS YeJTOBEKa (AHTPOIIOTEHE?) bubmorexa OK
21.12.2023  https://m.edsoo.ru/863eac2¢c
bubmmoreka [JOK
16 Jleiicyne CHsl (GaKTopsi) aHTporNoreHesa 28.12.2023 https://m.edsofru/863ead44
17 OcCHOBHBIE CTaIUM 3BOJIOLIMH YEIOBEKA Bubmiorexa HOK
11.01.2024  https://m.edsoo.ru/863e9¢cle
18 UYenoBeyeckue pachkl U IPUPOIHBIC aalTal[uy bu6nuoreka [IOK
YyeoBeKa 18.01.2024  https://m.edsoo.ru/863caca?
19 PeseprubIil ypok. O6001IEHNE TIO TEME Bbubmnoreka LIOK
«BO3HUKHOBEHHUE M Pa3BUTHE )KU3HU HA 3eMIIe) 25.01.2024  https://m.edsoo.ru/863e9cle
20 DKOJIOrUs KaK HayKa Bubamorexa LIOK
01.02.2024 | https://m.edsoo.ru/863e9cle
21 Cpenbl 00uTaHus U SKOJIOrHueckre GakTopbl 08.02.2024 ngj;ﬁfg;gg};@eafec
” Abuotnyeckue pakropsl. JlaboparopHas padboTa 0.5 bubmmoreka [JOK
Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH pacTEHUN 15.02.2024  https://m.edsoo.ru/863eb10e



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

U3 pa3HbIX MeCcT obutanusy. JlaboparopHas
paborta Ne 4. «BnusiHHE cBeTa HA POCT M Pa3BUTHE
YepeHKOB KoJIeyca

23 buotnueckue hakTopsl Bubnmorexa [IOK
p 22.02.2024 = https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKH TIOMYJISIUH.
24 [TpakTrueckas padota Ne 2 «IlomcuéT mioTHOCTH 0.5 bubmmorexa LOK
P . - N ’ 29.02.2024  https://m.edsoo.ru/863e9cle
MOMYJISINI pa3HBIX BUOB PACTCHUIDY
bubmunoreka LIOK
25 (CoodmecTsa opranusmMos — duoueHos 07.03.2024  https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) bubmorexa [IOK
14.03.2024 | https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTEIN DKOCUCTEMBI.
27 Okosoruueckue mupaMuabl. CBoicTBa SKOCUCTEM bubmmorexa [OK
DAMHIBL ' 21.03.2024 = https://m.edsoo.ru/863eb5fa
Cykueccus
28 ITpupoaHBIE SKOCHCTEMBI bubmorexa [OK
PHPOA 04.04.2024  https://m.edsoo.ru/863e9cle
29 A < butnuoreka [JOK
FITPOTOTCHHBIE SKOCHETEMH 11.04.2024 | https://m.edsoo.ru/863e9cle
bu6mmoreka [IOK
B _
30 Hochepa — r1100aNbHAs SKOCHCTEMA SeMn 18.04.2024 | https://m.edsoo.ru/863ebbse
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEpHI bubmorexa [IOK
P ym P 25.04.2024 @ https://m.edsoo.ru/863ebd16
2 n
3 TOTOBOE TECTUPOBAHUE IO OMOJIOTUU 02.05.2024
33 CocyuiecTBoBaHME IPUPOBI M YEJI0BEUECTBA bubmmorexa IOK
M pHpO 16.05.2024 | https://m.edsoo.ru/863¢ebale
34 UYenoseuecTBo B Omochepe 3eminu Bbubmmoreka LIOK



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb46a
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https://m.edsoo.ru/863eba1e
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https://m.edsoo.ru/863e9cle

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* buomorust. O6mas 6momnorus, 11 kmace/ CuBormazos B.U., Araponosa U.b.,
3axapona E.T., O6mecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxrmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemenner

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akinonepnoe obmiectBo «M3aaTenbeTBoO
«IIpocsemieHue»

METOJINYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
CuBornasos, AradhonoBa, MumiakoBa: O0mas ouosorus. 11 kiacc.

Metoaudeckoe nocooue k yueonuky B. CuBornazora u ap. Beptukans. ®I'OC
[TonpoGuee: https://www.labirint.ru/books/498290/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

2. http://digital.1september.ru — OGmepoccuiickuii mpoekT «lllkona nudpororo
BEKay.

3. http://school-collection.edu.ru - Komtekius uudpoBeix 00pa3oBaTeIbHBIX
pecypcoB.

4. http://www.electroniclibrary21.ru - DnekTponnas 6ubimoreka 21 Bexa.
5. http://www.ege.edu.ru - Odunmansubiii HHGOpMaMOHHBIN mopTan EI'D.
6. http://www.zavuch.ru - CaiiT 1y yuuresne.

7. http://ecosystema.ru - IKOTOTUYECKHNA IEHTP « DKOCUCTEMAY.

8. http://letopisi.org - JleTonucwu.

9. http://nsportal.ru - CounanbHas ceTb paOOTHUKOB 0Opa30BaHUsI.
10.http://proshkolu.ru— becraTHbIil MKOIBHBIN TTOPTA.

11.http://infourok.ru - becrnaTHbIil KOHCTPYKTOP CAMTOB AJIS yUUTENS.



12.http://multiurok.ru - becniaTHbIN KOHCTPYKTOP CAaUTOB ISl YUUTEIIA.
13.http://bio.1september.ru - «5 uay Ha ypok Onosoruu. 1 ceHTIOps».

14 .http://dnevnik.ru - JIHeBHUK.DY.

15.http://www.krugosvet.ru - Dunuknoneaus Kpyrocser.
16.http://www.uchportal.ru/ - Yuutenbckuii moprai.

17.http://priroda.ru - Ilpupona Poccun, HatimoHanbHBIN TOPTAJL.
18.http://zooclub.ru - 300k1y0. MerasHIUKIONEe AU O )KUBOTHBIX.
19.http://www.darwinmuseum.ru/ - ['ocynapctBeHHbIi JlapBUHOBCKUN My3€il.
20.http://www.zin.ru/ - 3o010ruueKkuii UHCTUTYT Poccuiickoli akageMuu HayK.

21.http://www.livt.net/ - DaeKkTpoHHAS WILTIOCTPUPOBAHHAS SHIIUKIIOTICAUS
«OKuBble CyIecTBay.

22 .http://www.zin.ru/BioDiv/index.html - Uadopmarnmonnas cucrtema
«buopaznoobpasue Poccum».

23.http://zmmu.msu.ru - 3oonorudeckuii myszeir MI'Y um. M.B.JlomoHocoga.
24 http://sci.aha.ru/biodiv/anim.htm - Dunmknonenus dnopa u payHa.

25.http://biodat.ru/ - UndopManioHHbIN CalT O )KUBOM MPUPOJIE.
26.http://www.unnat.ru/ - Illkona roHHATOB.

27 http://plant.geoman.ru/ - bubnuoreka XXu3Hp pacteHui.
28.http://www.learnbiology.ru/ - 3aHumMarenbpHass OMOJOTHS.

29.http://med.claw.ru - MenuuuHcKas SHIIMKIONEIUs. AHATOMUYECKUI aTJac.
30.http://animal.geoman.ru/ - Mup *HUBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - TIpo6iemsl 3BOIFOITIN






