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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsel 10 OMOJOTUU TEOPETUYECKYIO OCHOBY JUISl ONPEAEIICHHUS
MOAXO0M0B K (hOPMHUPOBAHHIO COACpKaHUA Yy4eOHOro mpeamera «bHOTOTHS» COCTaBWIIH:
koHuentyainbHble nojioxkeHus ®I'OC COO o B3auMo0OyCIOBISHHOCTH HEJIeH, COJIepKaHuUs,
pe3ynbTaToB 00y4YeHHs] U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IMOJOXKEHUS 00
o0lMX MeNsiX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero oOmiero obOpasoBanusi B Poccuiickoii ®denmeparuu, a TakkKe TOJOXEHUS O
cnerupuke Ouonoruu, €€ 3HAYCHUH B TO3HAHWU >KUBOW TIPUPOABI M OOCCIICUCHHH
CYILIECTBOBAHMS  4YelloBeueckoro obmiectBa. (CoriiacHo Ha3BaHHBIM  TOJIOXKECHHSIM,
ornpe/eneHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu HaéT MpeacTaBiICHHE O Lensix, o0 oOlmieil cTpareruu
oOy4eHMs, BOCIUTAHUS W pPa3BUTUA OOYYAIONIMXCS CPEACTBAMH Y4YEOHOro MpeameTa
«buonorus», omnpenenser o0g3aTENbHOE NPEIMETHOE COAEpP)KAHUE, €ro CTPYKTYpY,
pacrpeneneHue mo pasienamM M TeMaM, PEKOMEHIIYEMYIO IMOCIEA0BATEIbHOCTh HW3YyYCHHS
y4eOHOTO MaTepuasia ¢ Yy4ETOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOmMnXCs.

B mporpamMmMe 1o OWONOTHMH TaKXe YYUTBHIBAIOTCS TPeOOBaHHWS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAIlPEAMETHBIM U MPEAMETHBIM pe3yJsibTaTaM oOydeHusl B (GOPMHUPOBAHUU
OCHOBHBIX  BUJIOB  y4eOHO-TIO3HABATEIHHOM  JCATENBHOCTU/YYEOHBIX  JICUCTBUM
00y4Jaronuxcsi Mo OCBOCHUIO COJIEPKaHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uosnorun (10—11 kmaccel, 0a30BbIli YpOBEHb) peAM30BaH MPHUHIIMI
MPEEMCTBEHHOCTH B HW3YYECHHM OHOJIOTMH, Ojarojaps 4YeMy B HEW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHPOBAHHMEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHUSI, IIEHHOCTHBIX OpHUEHTAIMH JIMYHOCTH, JKOJIOTHYECKOTO
MBIIUJICHUS, TPEJICTABICHUN O 37J0pOBOM 00pa3e KM3HU U OCpPEKHBIM OTHOIIECHUEM K
oKpykarouieid npupoaHoit cpene. [losroMy Hapsiay ¢ u3ydeHHEM OOIIEOMOTIOTHYECKUX
TEOpPHiA, a TAK)KE 3HAHUW O CTPOCHUH KUBBIX CUCTEM PA3HOTO PAHTa U CYHTHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B MpOrpaMMme MO0 OWMOJOTHUU YACICHO BHUMaHUE
UCIIOJIb30BAHUIO TIOJIyYCHHBIX 3HAHUN B MOBCEIHEBHOM KWU3HH IS PEIICHUS TMPUKIATHBIX
3a7a4, B TOM 4HCIIE: MPOPUIAKTUKH HACIEICTBEHHBIX 3a00JI€BaHMI YEIOBEKA, MEIUKO-
TF€HETUYECKOr0  KOHCYJbTUPOBAHMUS, OOOCHOBAHMSI  SKOJOTMYECKH  LEIECO00pa3HOro
MOBEACHUSI B OKPYXKAKOLIEW NPUPOJHOM Cpele, aHalin3a BIMUSHHUS XO3SIMCTBEHHOU
TESTETLHOCTH Y€JI0BEKa Ha COCTOSTHHE MPUPOJIHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHUSI K TIPUKJIATHON HAMPaBICHHOCTH y4eOHOTO npeaMera «bruoiaorus npoIuKTOBAaHO
HEOOXOJIMMOCThIO O00€CTICYeHHUsI YCJIOBUM IS pElIeHUs OJHOM M3 aKTyaJIbHBIX 3aja4
IIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOopas IMpesamnosnaraet (GpopMUpoOBaHUE Y
00y4JaroIuxcsi ClIOCOOHOCTH aaNTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonorus Ha ypoBHE cpeaHero oOuiero oOpa3oBaHMs 3aHUMaeT BaxxHoe Mecto. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaIOIIMXCS MPEACTABICHUI O HAYYHOU KapTHUHE MUpa,



pacmupsieT U 00oOIIaeT 3HAaHUSA O KHUBOW MpHponae, €€ OTIUUYUTEIbHBIX MPU3HAKAX —
YPOBHEBOW OpraHM3alMy U HBOJIOLMM, CO3MAET YCIOBHS JUIS: MO3HAHUS 3aKOHOB JKMBOM
npupoabl, GopmupoBaHus (GYHKIMOHAIBHOM TIpPaMOTHOCTH, HABBIKOB 3JI0DOBOTO U
0e3omacHOro oOpa3a >KW3HHM, JKOJIOITMYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOUIICHUS K
KUBOU NPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHue OMONOTHS HMMEET TaKKe I PEUICHHs BOCHUTATEIbHBIX U
pPa3BUBAIOIIMX 3aJa4 CpeaHero oOIero oOpa3oBaHUs, COLMAIM3AIMN O0yYarOIIMXCA.
N3yuyenue Ouonornn oOecreyrBaeT ycCJIOBUA s (HOPMHUPOBAHUS HMHTEILIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  JICTETHUYECKOW  KYJIBTYpHI,
CIOCOOCTBYET MHTErpalliy OMOJIOTUYECKHUX 3HAHUM C MPEACTaBICHUSMU U3 IPYTUX YUEOHBIX
IpeIMeTOB, B YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOKEHUS O
npelHa3HaYeHUH y4eOHOro mpeamera «bUONOTHsS» COCTAaBUIM OCHOBY [UJISl OINpPEICIICHHUS
MOJIXOJI0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0 COJIEPKaHUs, IPEJCTABICHHOTO B IpOrpaMMe
1o OUONOTHUH.

Ot6op conepxkanusi ywyeOHoro mnpeamera «buosorus» Ha 0a30BOM  ypOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPBIM
oOyuaroluecs: JOHKHBI OCBOUThH 3HAHUSA U YMEHUS, 3HaUMMBbIE JUIsl (POPMUPOBaHUS 0O1IEH
KYJBTYDPBI, OIPEACIAIOINE aJCeKBATHOE IOBEACHUE YEIOBEKA B OKPYXKAIOLIEH NPUPOIHON
cpene, BOCTpeOOBAaHHBIC B MOBCEAHEBHOW KM3HU M MPaKTUUECKOU nestenbHOCTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUM 3aHUMAIOT DJIIEMEHTHI COACP/KAHMS, KOTOPBIE CIIy>KaT OCHOBOMN
11 GOPMHUPOBAHUS MIPEICTABICHUI O COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHE MUpa U
LEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CHOCOOCTBYIOIIMX TIyMaHH3alMU OHOJIOTHYECKOIO
o0pa3oBaHUs.

CTpyKTypUpOBaHUE COJEpXKaHUs y4eOHOro marepuaia B MporpaMMe IO OHOJIOTHH
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX J>KMBOW TIPUPOJBI, O €€ YpPOBHEBOW OpraHu3aly ¢ HJBOJONHH. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOoro npeamera «bronorus» BbIEIEHbI CleAyONne
cozaepkarelbHble TUHAN: «buosorus kak Hayka. MeTtoapl HaydyHOro no3HaHus», «Knetka
Kak Ouosiormyeckas cucrema», «OpraHu3m Kak Ouosorudeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKoro MHUpa», «IBOJIOLHMS KUBOH MPUPOIB, «IKOCUCTEMBI U
IIPUCYILIUE UM 3aKOHOMEPHOCTI.

enbp uzyuenus yuebHoro npeamera «buosiorus» Ha 06a30BOM ypOBHE — OBIIAJICHHUE
O0OyYarOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBbHON OpraHU3alliM >KUBBIX CHUCTEM
pa3HOrO paHra M MNpUOOpPETEHHWE YMEHHMM HCIONb30BaTh 3TH 3HAHUS JUJII TPAMOTHBIX
JIEUCTBUN B OTHOIIEHUU OOBEKTOB >KUBOW TMPHUPOJBI U PEHICHUS Pa3TUYHBIX KU3HCHHBIX
mpo0em.

JlocTmkenue 1enu u3ydeHus: yuyeOHoro mpeamera «buosjorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcsl peuIeHUEM CIEeIYIOUX 3a0a4:

OCBOCHHME OOYYArOUIMMHUCS CHCTEMbl 3HAHUW O OHUOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKO0HaX, 3aKOHOMEPHOCTSX, TUIMOTE3aX, MPaBUIIAX, CIIYXKAIIMX OCHOBOH JIsi (HOPMHUPOBAHMUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KapTHMHE MHpA, O METOAAX HAYyYHOI'O IO3HAHUA,



CTPOEHWHU, MHOTOOOPa3uu M OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHSI OpTaHU3AIIWH,
BBIJIAIONUXCS] OTKPBITUSX W COBPEMEHHBIX UCCIIEOBAHUSAX B OMOIOTHHY;

dopMupoBaHre y 00y4aroNINXcs MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B TpoIlecce aHaNIM3a JAaHHBIX O MyTSIX pPa3BUTHS B OHOJOTHUH HAyYHBIX
B3TJISIOB, UJICH U TTOJAXOJA0B K M3YUYCHHIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3AIINH;

CTaHOBJICHHE y OOydYarommxcs oOIIed KyIbTypbl, (PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OICHUBATH SIBJICHHUS OKPYKAIOIIETO MUPA KUBOU MPHUPOJIBI
Ha OCHOBAHWH 3HAHWI U OTIBITA, TOJIYICHHBIX IPH U3YYCHUH OUOJIOTHH;

dopMupoBaHre y 00y4arONIMXcs YMEHUH WILTIOCTPUPOBATh 3HAYCHUE OMOJOTHYECKHIX
3HAHWN B MPAKTUYECKON JEATEIHPHOCTH UYEIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCTIUTaHHE yOEKIEHHOCTH B BO3MOYXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW TPUPOIBI,
HEOOXOJAMMOCTH OEpPEKHOTO OTHOIICHHS K HEW, COOJIOJIEHUS HTHUYECKUX HOPM IIpHU
MIPOBEICHUH OMOJIOTHYECKUX HCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OMOJOTHYSCKUX 3HAHWM /IS TOBBITIICHUS YPOBHS 3KOJIOTHUECKOI
KYJBTYPHI, 7151 GOPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHSI;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUNM U YMEHUU B MOBCEIHEBHOM KU3HU JJIsi OICHKU
MOCJIE/ICTBUI CBOEH NIESITEIbHOCTH 1O OTHOIICHUIO K OKpYXaloleh cpejie, COOCTBEHHOMY
310pOBBI0, 00OCHOBAHHE U COOJIIOICHUE MEP TPOPUITAKTUKN 3a00JIeBaHUM.

B cucreme cpennero oo6miero ooOpazoBanus «buosjorusi», uydyaemas Ha 0a30BOM
YpOBHE, SIBJSIETCS 00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jnst m3ydenuss Ouonorud Ha 0a30BOM YpPOBHE cpeaHero oOmero o0pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 gac
B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMU
€CTECTBEHHBIMU HayKamu, ¢uinocodued, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouosnoruu B
(hopMHUpPOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Meroapl TIO3HAHUS KUBOM MPUPONBI (HAOIIOJEHUE, OSKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccudukaius, MoieIMpOBaHuE, CTaTUCTUYECKasi 00paboTKa TaHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp30BaHMe pa3IMYHBIX METOAOB IMPU H3YYECHUH
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKusble cuctembl (OMOCUCTEMBI) KaK MpEeAMET M3ydeHusi Ouonoruu. OTaudune KUBbIX
CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CpoiicTBa OmocucTeM U UX pazHooOpa3ue. YPOBHM OpraHU3alUU OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJIAIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTe0LEeHOTUYECKUI ), ONOC(hEPHBI.

JemoHcTpanuun:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpPraHU3alUU >KHBOU
MPUPOIBD».

O6opynoBanue: mozaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKMM  COCTAaB  KJIETKHM. XHMHYECKHME  JJIEMEHTB:  MaKpOJIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMU BOJbl U MUHEpaAIbHBIX BelIeCTB B KieTke. [lognep:kaHue OocMOTHYECKOrO
OaytaHca.

benku. CocraB u cTpoeHHe O€NKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHumble ¥ 3aMEHUMbIE aMUHOKHCIOTBI. AMMHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl OEIKOBOW MOJEKY/bl (MEepBUYHAS, BTOPWUYHAS, TPETHYHAS W YCTBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue QyHkIuu 6EIKoB.

depMeHTH — OuoJornueckue Karanuzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN LICHTP,
cyoctpatHas cnemudpuyHocTh. Kodepmentsl. Butamunsl. Otnnuusg QepMEHTOB OT
HEOPraHUYECKHUX KaTalu3aToOpOB.

VYrineBonpl: MoOHOcaxapuabl (TJIFOKO3a, prb03a U AE30KCUpU003a), TUCAXAPUJIBI
(caxapo3za, JaKTOo3a) M MoJucaxapuabl (Kpaxmai, TJIMKOTEH, 1eJuiroio3a). buonorndeckue
(yHKLIMH YTIIEBOJOB.



Jlumunel: Tpurmuuepuasl, ¢oconunuasl, crepouabl. [uapodunsHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHkiuu munuaoB. CpaBHEHUE YTIIEBOJIOB, OCIKOB M JIUIHIOB
KAaK UICTOYHUKOB SHEPTUH.

Hykneunoswsie kucnotel: JIHK u PHK. HykneoTuapl — MOHOMEpHI HYKJIECHMHOBBIX
kucnot. Crpoenne u ¢pynkuun JAHK. Crpoenne u ¢ynkumu PHK. Buasr PHK. ATO®:
CTpoeHHEe U QYHKIIUH.

[utonorus — Hayka o kietke. Kierounas Teopusi — npuMep B3aUMOIECHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas »xuBas cuctema. OOmMe NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas memOpana, moniekynbl JIHK xak renernueckuit anmapart, cucreMa CUHTe3a OesKa.

Tunbl KIETOK: 3yKapuoTHuYecKas U mpokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudyeckoil kineTku. Kierounas creHka Oaktepuid. CTpoeHHE 3YKapUOTHUECKOM
kJeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs! CTEHKA, TJIMKOKATUKC, UX (PYHKIIHUH.
[Ina3marnueckas mMemOpaHa, €€ cBoicTBa W (pyHKMU. LluTomnmasma u €€ OpraHouibl.
OpnomemOpannble  opradHouasl  kiaerku: OIIC, anmapatr Tonbaxu,  JTHU30COMBI.
[TonyaBTOHOMHBIE OpraHOMABl KIETKU: MUTOXOHApPUH, TacTuael. IIpoucxoxnenue
MUTOXOHJpUM U Tuiactua. Bunel mnactun. HememOpaHHbIe OpraHOU/IbI KIETKH: PUOOCOMBI,
KJIICTOYHBIA IIEHTP, LEHTPUOIU, PECHUYKH, XI'yTUKU. DYHKIMKM OpPraHoujoB KIIETKH.
Bxirouenus.

SAnpo — perynaropHeiii 1eHTp kieTku. CrtpoeHue sapa: siAepHas 000JI0YKa,
KapHoIlUlazMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneinen, P. Bupxos, [[xx. YoTcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacrnipeneneHrne XMMHYECKUMX JJIEMEHTOB B HEXHUBOM IPUPOIEY,
«Pacrnipenenenne XuMUUECKUX DJIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuiel u cxemsl: «llepuoandeckasi TabiauIa XUMUYECKUX DJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunTe3 Oenka», «CTpoeHue MoJieKyabl Oenkay, «CTtpoeHue
dbepmenTay, «Hyknennosele kuciotel. JIHK», «Ctpoenune monexynsl AT®», «CtpoeHue
AYKapUOTUYECKOW KIETKN», «CTpPOEHHE KUBOTHOM KIETKW», «CTpoeHHE pacTUTEIbHOMN
KIIETKN», «CTpOEHHE TPOKAPUOTUUECKON KIETKN», «CTpOEHUE sApa KIETKUY, « Y TIIEBOIBDY,
«JInnuaen.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyI0BaHUE ISl TIPOBEICHUS HAOIIOICHUIH,
U3MEPEHUN,  HKCIEPUMEHTOB,  MHUKPOIIPENApaThl  PACTUTENbHBIX,  KUBOTHBIX WU
OaKTepHabHBIX KIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

JlaGoparopHas padota Ne 1. «/3ydyeHue KaTaIMTUYECKOM aKTUBHOCTU (pepMEeHTOB (Ha
MIPUMEPE aMUJIa3bl WIIM KaTalasbl)y.

Jlabopatopuast pabota No 2. «V3yueHue CTpPOCHHUS KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux OMUcaHue.



Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, Wi MeTabOIM3M. AcCUMWISIIMSA (TUIACTHYECKUN OOMEH) W
JTUCCUMMUIISIUS (PHEpreTHYeCKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTadoIn3Ma.
Ponb 3aKkOHOB coXpaHEHUs BEIIECTB U SHEPTUU B MIOHUMAHUU METa00JIU3Ma.

Tuner oOMeHa BetecTB: aBTOTpOo(HBINA U TeTepoTpodHbIii. Poins pepmeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBass M TeMmHOBas (a3bl ¢ortocuHTe3a. Peaknuu ¢oTocuHTE3A.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAaYeHUEe (OTOCHHTE3a I KU3HU Ha 3emuie. BiusHue
yCIIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTEe3. XeMOCUHTE3UPYIONINEe OaKkTepuu. 3HAUCHUE XEeMOCUHTE3a JIJIsl JKU3HU Ha
3emie.

OHepreTuueckuii 0oOMEH B KIeTKe. PacmieruieHue BelIecTB, BBIICICHUE W
AKKyMYJIUPOBaHUE DSHEPruu B KJIETKE. OTambl JYHEPreTHUYECKOro oOMeHa. [nukoius.
bpoxenne wu ero Buapl. KucnopogHoe OKHCIEHHE, WIH KIETOYHOE JbIXAHME.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peakiuu matpuunoro cuHte3a. ['enetmdeckas undopmanusa u JHK. Peamuzarms
reHeTH4ecko nHpopMaIliu B KiieTke. ['eHeTuueckuil Koj U ero cBoicTBa. TpaHCKPUIITUS —

matpuusblii cuHTe3 PHK. Tpancnmsauums — OwuocuHTe3 Oenka. OTambl  TpPaHCISLUU.
KoaupoBanue amuHOKucH0T. Posib pubocoM B OmocuHTe3€e OenKa.
Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust otkpeitus Bupyco (. .

NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bone3snn pacrteHuii, JKMBOTHBIX M  4YEJIOBEKAa, BbI3bIBAEMbIE BHpycamMu. Bupyc
uMmyHoaepuiurta yenoseka (BHUY) — Bo3Oymurens CIIM[a. OGpaTHas TpaHCKpUIUUA,
peBepTaza u unterpasa. [IpodunakTuka pacnpocTpaHeHUsl BAPYCHBIX 3a00J1€BaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. Tumupsizes.

Tabmuiet u  cxembl: «Tunbel  mutanus», «Metabonuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oomen», «Xmnopormiact», «Potocunresy, «Crpoenne JHK», «Ctpoenue
u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmyeckuid Koa», «Bupycsn,
«bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukin Bupyca CIIM]Jla, Oaxrtepuodaray,
«Perumkanusa JTHK».

O6GopynoBanue: Moaenu-ammiukanuu — «Yapoenue JIHK w  TpaHckpumnuusy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii MK, WIM KU3HEHHBIM UK KiIeTku. MuTepdasza u muto3. I[lpomeccsl,
nportekatonue B uHTepdaze. Perumkarus — peakuust marpuddoro cunre3a [JHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHII. JIUIIIOUIHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuibl. [{UTONOTrHYECKHME OCHOBBI PA3MHOXKEHHS U HWHIWBUAYAJIBHOTO
Pa3BUTHUSL OPraHU3MOB.

Henenue wietku — Muto3. Crtaguu muto3a. Ilpomecchl, npoucxoAsume Ha pa3HbIX
CTaaUsIX MUTO3a. bronorudeckui CMbICII MUTO34.



[Iporpammupyemasi rubesb KJISTKH — aroITo3.

dopMBI pa3MHOXEHUS OpPraHW3MOB: Oecmoioe u TmosoBoe. Buapl Oecronoro
pPa3MHOXXEHUSA:  JCJICHUE  HAABOE, IOYKOBAHHE  OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHHMe, BEreTaTUBHOE  pa3MHOXEHUE. VICKyCCTBEHHOE  KJIOHHPOBAHUE
OpraHU3MOB, €0 3HAYEHUE ISl CETICKIIUU.

[TonoBoe pa3zMHOMXKEHHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu meriosa. IIpornecchl, npoucxosime Ha ctaausax menosa. [loBenenue
XpoMocoM B Mero3e. KpoccnHrosep. brosiornueckuii CMbICH M 3HaYE€HHUE ME03a.

['ameTtorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KJIETOK Y JKUBOTHBIX. I[lojoBbIe
KEJe3bl: CEMCHHHKH W sUdHUKH. OOpa3oBaHWE W PA3BUTHE IOJIOBBIX KIIETOK — TraMeT
(cnmepmaro3ou, SIMUEKIETKAa) — cIepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS
AMIEKIIETOK U ciepmaTo3ouoB. Omnonorsopenue. [laprenorenes.

NunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBLHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TacTpyIslus,
opranoreHe3. IloctamOpuoHanbHOE pa3zBuTHe. TuUMBl TOCTAIMOPUOHAIBHOTO PA3BUTHUSL:
psMOe, HempsiMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JeMmoHcTpanuun:

Tabnuub! u cxembl: «DOpPMBI PA3MHOKEHHUST OPTAHU3MOBY, «J|BOITHOE OIJI0I0TBOPEHHE
y ILBETKOBBIX pacTeHHil», «BeretaTuBHOE pa3sMHOXKEHUE paCTEHUi», «JleleHue KIeTKu
Oakrepuitn, «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHHnEe XPOMOCOMBDY, «KIIETOUHBIN ITUKI,
«Pemmkamusa JJHK», «Muto3», «Menos», «lIpsimoe u Henpsmoe pazsutue», «l'ameTorenes
y MJICKOIUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTAIUH OHTOTCHE3a».

O6opynoBanue: MUKPOCKOI, MUKpoIipenaparbl «CrnepMaTo30U Ikl MIIEKOTIUTAIOIIETOY,
«Slineknerka Miekonuraromero», «KaproknHes B KJIETKaX KOpeEIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, moaens JJHK, moaens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HabmroaeHue MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JyKa
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

JlaGoparopHass pabora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsieAcTBEHHOCTH 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropust pasButuss reHetuku. Posb nmTosiorun u
SMOpPHOJIOTUN B CTAHOBJICHHHM TEHETHKH. BKiaa pocCHMUCKHX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOJbl TEHETUKH (TUOPHIOIOTHYECKUN, IMTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUii).  OCHOBHBbIE  TEHETHYECKHEe  TOHATHS. [ 'eHeTmyeckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CX€Max CKpeIlUBaHUH.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl MPHU3HAKOB, YyCTaHOBIEeHHble [. Mengenem.
MonorubpunHoe CkpenBanie. 3aKOH €IMHO00pa3usi THOPUIOB TMEPBOTO IMOKOJICHUSI.



[IpaBuio AOMUHUpPOBaHHUA. 3aKOH PACIHICTUICHUSI MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMer.
[TomHOE 1 HEMTOTHOE TOMUHUPOBAHHUE.

JHuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBUCHMOIO HACIEJOBaHUS IPU3HAKOB.
[{uToreneTnueckrue OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUS. AHAIM3UPYIOIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIMIETO CKPEIIUBAHUS JIJIs ONPeIeTICHHsI TEHOTUIIA OCOOH.

CuemsieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana no CUEMJIEHHOMY
HACJIEJOBaHUIO TeHOB. HapyllleHne cuensieHns reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpENENieHHEe Iona. AyTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['oMoraMeTrHsle M reTeporaMeTHble OpraHu3mbl. HacnemoBanue Npu3HAKOB,
CLICIJICHHBIX C TOJIOM.

N3meHunBoCTh. BHAbBl M3MEHUMBOCTH: HEHACJIEICTBEHHAs W HacleICTBeHHas. Poib
Cpelbl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHUKAa MOAUPUKAIMOHHOM
W3MEHYMBOCTH. BapuanmoHHbIA psl M BapualMoOHHAs KpuBad. Hopma peakuunu nmpusHaka.
KonnyecTBeHHBIE W KA4eCTBEHHBIE TIPU3HAKM MW UX HopMma peaknuud. (CBOWCTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacneactBennasi, WM TEHOTUIMYECKas,  M3MEHUYUMBOCTh.  KoMOuHaTuBHas
M3MEHYMBOCTh. MeH03 U TMOJOBOM MpoIleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
Mytannonnass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa ¥ npuyuHbl MyTauuid. MyrtareHusie (pakTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HacJeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uvenoBeka. Kapumorun dvenoBexka. OCHOBHBIE METOAbl T'€HETHKU YEJIOBEKa:
IE€HEAJIOTUYECKUN, OJM3HEIOBbINA, [UTOTEHETUYECKUN, OUOXUMUUYECKUN, MOJEKYJSIPHO-
reHeTnyeckuii. COBpPEMEHHOE ONPENEIICHHE T€HOTHUIIA: TOJHONEHOMHOE CEKBEHHPOBAHME,
TCHOTUIIMPOBaHUE, B TOM umcie ¢ momoiipio [111P-ananu3a. HacnenctBennsle 3a001eBaHms
YyejloBeKa: TeHHble O00Jie3HH, OOJIE3HH C HACJIEJCTBEHHOW MpPeApaclooKEHHOCTHIO,
XpoMOCOMHbIe Ooiie3HH. ComaTHYecKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  00Opasza JKU3HU, JAUATHOCTUKHU, NTPOPUIAKTHUKA U  JICUCHUS
reHeTHYeCKuX  Oosie3Hel.  MeOUKO-TeHEeTHYEeCKOE€  KOHCYJbTUPOBAaHUE.  3HAYEHUE
MEJUIIMHCKOW TEHETUKH B TPEIOTBPAIICHUH U JICYCHHH TEHETHYECKUX 3a00JIeBaHUMN
YEJIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBuinos.

Tabmuubr w1 cxeMbl: «MOHOTHOPUAHOE CKpPEUIMBAHUE W €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH PACIICIUICHUS U €r0 IUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI TAMET,
«Iurnbpunnoe ckpenimBanuey, «lluTonornyeckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSY,
«Mernosy», «B3aumMonencTBUE QJUICIIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPacTEHUH,
KUBOTHBIX U YeJIOBeKay, «['eHeTrka nomna», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIETLIEHHOTO
¢ nomom», «Kapuotunbel 4YenoBeka WU KUBOTHBIX», «Buuabpl HW3MEHUMBOCTHY,



«MoaudukanmonHas u3MeHYUBOCTHY, «HacnenoBanue pesyc-daxropay, «['eHetnka rpymn
KpOoBW», «MyTallMOHHAsA W3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anuinkanun «MoHorubpuaHoe ckpeniuBanuey», «HemomHoe
JTOMUHHUpPOBaHUE», «JuruOpuanoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpomnpenapar «/[pozopuna» (Hopma, mMytauud (OPMBI KPBUIBEB U OKPACKH Teja),
repOapuii «I'opox MOCEBHOY.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 5. «U3yueHue pe3ynbTaTtoB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAITMOHHOW W3MEHYUBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHOW KPUBO.

Jlabopatopnass pabora Ne 7. «AHamu3 MyTaluid y Apo30ouiibl Ha TOTOBBIX
MHUKponpenapaTax».

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknups Kak HayKa M mpouecc. 3apoKJICHHE CENEKIUH U JoMecTukanusa. Yuyenne H.
. BaBusnoBa o IIeHTpax MPOUCXOKIACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTphI
MIPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOABI CeJIEKIIMU. MacCOBBI M MHAUBUYAIbHBIA OTOOPBI B CENEKIIUH
pacTeHMI H JKHBOTHBIX. OLEHKa »JKCTepbepa. bBIM3KOPOACTBEHHOE CKPEIIMBAHHUE —
uHOpuaunr. Yucras nunus. CKpellMBaHWE YUCTHIX JHUHUHA. ['eTepo3uc, wim rudpumHas
cwia. HeponactBeHHoe ckpemmBaHue — aytOpuaudr. OtnanéHHas rubpuguzauus U eé
ycnexu. MICKyCCTBEHHBIM MyTareHe3 M IOJIYyYEHHME IOJMIUIONAOB. JIOCTHIKEHUS CEJIeKLUU
pacTeHUM, ) KUBOTHBIX U MUKPOOPTAaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. [ €HHAsT WHXKEHEpUsA. JTanbl CO3JAHMS
pexkomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kinerounas mxxenepus. Kierounbie
KYJIbTYPBI. MukpokinoHanbHOE Pa3sMHOXEHUE pacTeHUi. KnonupoBanue
BBICOKOIIPOAYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUYECKUE
npobsembl. MO — reHeTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toprpersr: H. Y. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuubr u cxembl: kapTa «lIeHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pactenmit», «llopoapl gOMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PacTEHUN,
«Otnanénnas rubpuauzanus», «Padotel akamemuka M. @. MBanoBay, «llomummounausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Kiterounsie KYJbTYPBI u KJIIOHUPOBAHUEY,
«KoHcTpynpoBaHue U epeHoC TeHOB, XPOMOCOMY.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlabopaTopHble U NpaKTHYECKHE PAdOTHI:

Oxckypeust «OCHOBHBIE METOJbI M IOCTUXKEHHS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENILHBIN yU4aCTOK, B TETUIMYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KJTACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennoceuikn BOZHMKHOBEHHS 3BOJIIOMOHHON TEOPHUH. DBOJIIOLUOHHAS TEOPUS U €€
MECTO B OMoioruu. BiausiHue sBONIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenbcTtBa 3BONMIONUU. [lasieoHTOIOrMYECKHUE: MOCIEA0BATEIBHOCTD MOSBICHHUS
BUJOB B TAJICOHTOJIOTHYECKON JIETONUCH, mepexoanbie (opmbl. buoreorpaduueckue:
CXOJCTBO ¥ paznnuue ¢hayH u GJIop MAaTEPUKOB M OCTPOBOB.

OMOpPHOJIOTMUECKHE: CXOJICTBA M PAa3INYUsi YMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHbIC, PYAUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIApHO-OMOXUMHUYECKUE: CXOJACTBO MEXAHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTEH Yy BCEX OPraHU3MOB.

OpomonnonHas teopusa Y. JlapBuHa. IIpennocbulki BO3HUKHOBEHHUS [IapBUHU3MA.
JIBUOKyIlMEe CHJIBI HBOJIONMU BHUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IMIPU
OTPAaHUYEHHOCTU PECYpPCOB, HEONpees€HHAas M3MEHYMBOCTb, O0pb0a 3a CyIIEeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTD) u € 0OCHOBHBIE MOJIOKECHHUS.

MuxkposBoironus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrkymue cuibl ((hakTOpbl) SBOJIIOIMK BUJIOB B MPUPOJE. MyTallmOHHBIN MpoIiecc U
KOMOMHATUBHAS W3MEHYMBOCTh. l[lomynsnuMoHHBIE BOJHBI WM Jpedd reHoB. M3omsmus u
MUTpaIHs.

EcrtecTBeHHBIN 0TOOp — HampaBisAOMMKA (pakTop 3BoOLMH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT, ~ OpraHM3MOB  Kak  pe3yibTar  3Bojtonuu.  llpumepst
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANITALIUY.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHOBHble (HOpPMBI BHUI000OpPA30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakponsBosntorusi. @opMbI HBONIONUY: (puiieTHYecKas, TMBepreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOJIIOLNH.

[IpoucxoxaeHne OT  HecHeNUaIu3WpOBaHHBIX  mpenakoB.  I[Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHas pagualus.

JdemoHcTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'ekkens, ®. Mromiep, A. H. Ceepuios.

Tabmuiet U cxeMbl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiie», «3apojabllu
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «@PopMbl OOpbObI 32 CYLIECTBOBAHUEY,
«EctecTtBeHHBIN 0TOOP», «MHOrOOOpasue copToB pacTeHui», «MHOroobpasue mnopoa
KUBOTHBIX»,  «llomymsamumy,  «MyTallMoHHass ~ U3MEHUYMBOCTH»,  «ApoMopdo3bDy,
«Mnunoananranumny, «O01mas nerevepanus», «/pmwxkymme cuibl 3Boaounn», «Kapra-cxema
MmapuipyTa nyremectsus Y. Jlapsunay, «bopb0a 3a cymiectBoBanue», «lIpucnocodieHHOCTh
opranusmoBy, «I'eorpaduueckoe Bu1000pa3oBaHmne», « IKOJIOTUIECKOE BU00OPAa30BaHUE.



O6opynoBaHHe: KOJUIEKIHUA HACEKOMBIX C Ppa3IMYHBIMU TUIAMHU OKpPacKH, Habop
IJIOJIOB W CeMsiH, KoJulekius «lIpuMepsl 3amuTHBIX TPUCTIOCOOJIEHUN Y >KUBOTHBIXY,
MozieNib «OCHOBHBIE HAaNpPAaBJICHHS 3BOJIIOIUNY, 00bEMHas Mojaelb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckass kapta Mupa, KouleKius «@POpMbl COXPAaHHOCTH HCKOMAEMbIX
’KUBOTHBIX W pacTeHMil», Mmojnenb anmukamus «llepekpéct XpoMocom», BIaXKHbIE
npenapathbl «Pa3BuTre HacekoMoroy», «Pa3BuTue JArymkn», Mukpornpenapar «Jpozoduina
(HOpMa, MyTaruu (hOPMBI KPHUIHEB U OKPACKH Tea).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JIabopartophas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabdora Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3dMa H €€
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TPEJCTABJICHUS O  3apOXKIEHUM JKU3HU. HaydHble  TUMOTE3BI
BO3HMKHOBEHHUSI XU3HM Ha 3emuie: aOuMOreHe3 M mnaHchepMmus. XHUMHUYECKas HBOJIIOIUS.
AOUOTeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKUX. DKCIEPUMEHTATHLHOE
MOATBEPKIEHUE XUMHUYECKOW HBOIONMU. HavanbHble 3Tambl OMOJOTUYECKOW HBOJIIOIUU.
['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHUE
npoTokieTku. [lepBbie KIETKU U WX 3BONIOIUA. DOPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX
OpraHU3MOB.

Pazgutne xum3Hum Ha 3emiie mo 3paM U nepuomaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilameosolickas spa U €€ MepHoIbl: KeMOPHICKHM, OPIOBUKCKHUH,
CUJTyPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3zo3oiickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepuCcTUKa KIMMAaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3TAlbl 3BOJIIOLUN
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUil W KUBOTHBIX. [losiBneHue,
paclUBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa Kak  oTpaxeHue HBomonuu. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIbl OPraHU3MOB.

DOBOJIIOIMA YeJOBEKAa. AHTpPOIOJOTHUs Kak Hayka. Pa3BuTue mpeAcTaBiIe€HUN O
MPOUCXOXKJICHUHN YesNoBeKa. MeToabl u3ydeHuss aHTpororeHe3a. CXOJCTBa W pa3ivyMs
YeJIOBEeKa M )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIOBEKa.

JBwxymme cuibl (dakTopbl) aHTporioreHe3a. HaciencTBeHHas W3MEHUYHMBOCTh U
eCTeCTBEeHHBbIN 0TOOp. OOIIecTBeHHbIN 00pa3 >KW3HW, H3TOTOBIEHWE OpYAUN Tpyaa,
MBIIUIEHUE, PEUb.

OcCHOBHBIE CTaJIMM ¥ BETBU ABOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKU, UeloBEK yMelbIi,
Yenosek mnpsamoxomdmui, YenoBek HeaHaepTaibckuil, YenoBexk pasymHbld. Haxonku
MCKOIAeMbIX OCTaTKOB, BpEMSl CYUIECTBOBaHHUA, 00JacThb pacHpoCTpaHEHUs, OO0BEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUA.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIITUE PAChl: €BPOIMEOUHAS (€BpA3HIICKasi), HETPO-
aBcTpajionjHas (SKBaTOpUalibHAsA), MOHIOJOMAHAS (a3MaTcKo-aMepukaHckas). YepTbl



MPUCTIOCOOTICHHOCTH TPEACTaBUTENICH YEIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAHMUSL.
EauncTBO uenoBeueckux pac. Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Taonnowrx [ nopaxeMel! aked@Boznkuereanic ConHeuHol  cuctembl», «Pa3Butue
OpraHUYeCcKOro Mupay, «PacturenbHas Kietkay, «KuBoTHas KieTtkay, «[Ipokapuornueckas
KJeTka», «CoBpeMeHHasi CuCTeMa OPraHuYecKoro Mupay, «CpaBHeHUE aHATOMHUYECKUX YepT
CTPOGHHS  4YeJOBeKa W  YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NaJCOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YeJOBEeKay», «JlpeBHeillire Joamy,
«/lpeBHue moam», «IlepBpie COBpeMEHHBIE TI0AN», «HenoBedeckue pacsn.

Ob6opynoBanue: wmynsixu «lIpoucxoxnenue yenoBeka» (OIOCTBI aBCTPAJONUTEKA,
NUTEKAHTPONa, HeaHAepTaiblla, KPOMAaHBOHIIA), CIIETIKH WM HW300pa)KEHHUS KaMEHHBIX
opyaui MEePBOOBITHOTO YeJIoBeKa (KaMHHU-YOTITEpPHI, pyOurna, cKkpebiia),
reOXpOHOJIOruYecKas Tadnuma, KoeKus «DopmMbl COXpaHHOCTU UCKOMAEMBIX KUBOTHBIX
Y PACTEHUID.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[TpaxTnueckas pabora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PacTEHUI U KUBOTHBIX
B KOJUIEKIUSIX).

DKCKypcusi «IBOJIOLUSI OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHbBIN
WJIM KpaeBeqUYEeCKU My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKoJIOTHsSI Kak Hayka. 3agaud M paslenabl dKOJOrMu. MeToabl 3KOJIOrMYEeCKUX
MCCIIENOBAHNM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHU3MOB:  BOJHAsl, HA3€MHO-BO3JYyIIHAs, I[OYBEHHA,
BHYTPUOPraHU3MEHHAs.

Oxkonornueckue paxroprl. Kimaccudukanus s3kog0rudeckux GpakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpoNoreHHble. JleficTBre 3K0I0rnyeckux (pakTopoB Ha OPraHU3MBI.

AbGuoTtnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenuss OpraHu3MoB K JEHUCTBUIO aOMOTMYECKUX (akTopoB. buonornueckue
PUTMBI.



Tabmumst u  cxembl: kapta «[Ipuponubie 30HBI 3emmn», «Cpeabl oOUTaHUS
opranusmoBy, «Dotonepuoguzmy», «llomynsuuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nomyJsiuuu uHQy30puu-Typenbkny, «Ilumiespie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast padota Ne 3. «Mopdomornyeckne 0oCOOEHHOCTH PacTCHHUI W3 Pa3HBIX
MeCT OOMTaHHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCaY.

[Ipaktuueckas pabora Ne 2. «[logcd€r NIOTHOCTH MOMYJSIIUN pa3HBIX BUIOB

paCTEHUI.
Tema 4. CooO1iecTBa ¥ IK0JOTN4YeCKHE CUCTEMBI.
Coo0OmiectBo  opranu3mMoB — OwomneHo3. CTpykTypbl OHOIIEHO3a:  BHJOBas,

IpoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

Okosornueckre cucteMbl (3xkocuctemsl). [loHsTHe 00 sKOcHMcTeMe M OHOTreOoIeHO3e.
OYHKIIMOHAIbHBIE KOMIIOHEHTBI JIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLICHTHI.
KpyroBopoT BemiecTB U MOTOK AHEPrUM B dKocucteme. Tpoduueckue (MUILEBBIE) YPOBHU
skocucteMbl. [lumeBsle nenu u cetd. OCHOBHBIE TOKAa3aTeld 3KOCUCTEMBI: Ouomacca,
MPOIYKIUS. DKOJIOTHUECKUE MUPAMUJIbI: MPOAYKIIUU, YACIECHHOCTH, Onomacchl. CBolcTBa
AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYJIsiius, pazsutue. Cykieccus.

[IpuponHble DKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOIO WU
IIMPOKOJUCTBEHHOT O JIeca.

AHTPONOreHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. bronornieckoe u
XO3SIIICTBEHHOE 3HAUEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue  kak  Qakrop  ycroilumBoctH  dkocucteM.  CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. W. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpykTypa Ouochepsl.
XKupoe BemectBo 1 ero GpyHkiuu. OcobeHHOCTH Onocdepsl KaK TI00aTbHONW SKOCHCTEMBI.
Jlunamudeckoe paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BeliecTB M OMOr€eOXMMHUYECKHE LHMKIBI 3JEMEHTOB (yriepoza, a3oTa).
3oHanbHOCTHL OMocheprbl. OCHOBHBIE OMOMBI CYIITH.

UYenoeyectBO B Ouochepe 3emiu. AHTpPONOTeHHBbIE W3MEHEHUsI B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

CocymectBoBanue Opupoabl U 4yenoBeuecTBa. CoxpaHeHwe OuopazHooOpasus Kak
OCHOBa ycToM4YMBOCTH Ouochepbl. OCHOBa paIMOHATBHOTO YIPaBICHUS TPUPOIHBIMU
pecypcamMu 1 WX UCIob30BaHue. JIOCTHXKEHUST OMOJIOTHU U OXpaHa MPUPOIBI.

JdemoHcTpanuun:

[Toptpetsi: A. Ixk. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuubr u cxembl: «llumessie 1emu», «bHOIEHO3: COCTaB H  CTPYKTypay,
«IIpuponnsie coobuiectBay, «llenu nutanusy», «Konorudeckas nupamuaa», «buocdepa u
YeloBeK», «IJKOCHUCTEMA IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO JIecay,
«buoneno3 Boaoéman, «ArpoiueHo3», «lIpumepHble aHTPONOrEeHHBIE BO3ICUCTBUA Ha
pUpoay», «BaxHeWllmne UCTOYHUKN 3arpsi3HEHUs BO3JlyXa M IPYHTOBBIX BOJ», «llouBa —
BaXKHEWINIAss cocTaBisitomas oOuocdepb», «DakTopbl Aerpagaluu mnouB», «llapHUKOBBIN



apdekT», «DakToppl PATUOAKTUBHOTO 3arpsi3HeHUs Ouocdeps», «OOmas CTpyKTypa
ouocheps», «Pacnpoctpanenue xu3Hu B Oumochepe», «O30HOBBIN 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoae».

O6opynoBanue:  Mojenb-anmuidkanusi  «TunuuHele  OWMONIEHO3bI»,  TepOapuii
«PactutenpHble  cooOmecTBay, Koiuiekumu —«buoreHo3», «Bpemutenum  BaKHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuu U KOJUIEKIMH pPACTEeHUW W IKUBOTHBIX,
OpUHAJIEKAIIME K pPa3HbIM HKOJOTHYECKMM TpylnmaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHI U )KUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOI'NN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUSA K PE3YJIbTaTaM OCBOCHHS
o0yJaromy¥MuCsl ~ MporpaMM  cpeaHero  oOmiero  oOpa3oBaHuUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX PE3YNbTATOB OCBOEHUS IpeaMeTa «BbHOJIorvs BbIAEICHBI
CIIEIYIOIIME COCTaBIIOIIME: OCO3HAHWE OOYYAIOMIMMHUCS POCCUUCKOM TI'paXkIaHCKOM
MUJECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEAEIICHUIO,
HaJIMYME MOTUBALMU K OOyUYEHHUIO OHMOJIOTHH, LIEJICHANpPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeX/IeHU JMYHOCTHM Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TpaauLul
pa3BUTUsl  OMOJIOTMYECKOTO 3HAHUA, TOTOBHOCTb U  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCA B CBOEH JIEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMU yYCTaHOBKAaMHU,
INPUCYIIUMHA  CHUCTEME  OHMOJIOTMYECKOrOo  00pa3oBaHUsS, HAJIUYUE  HKOJIOTHYECKOrO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE IIIAHBI.

JIn4HOCTHBIE PE3yabTaThl OCBOCHMS IpeaMeTa «bHOJIOTHs» NOCTUTalOTCA B €IMHCTBE
y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMHU
POCCUMCKUMH  COLIMOKYJIbTYPHBIMH,  HWCTOPHUYECKMMH W  JYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPUHATHIMUA B OOLIECTBE MPABWJIAMH U HOPMAMHM MOBEJEHUS U CIIOCOOCTBYIOT
[poreccaM CaMOIIO3HaHUs, CaMOBOCIIMUTAHUS MW CAaMOPA3BUTUsA, PA3BUTHUS BHYTPEHHEHN
MO3ULIUN JINYHOCTH, NATPHOTU3MA, YBAXKEHUS K 3aKOHY M MPABONOPSIKY, YEIOBEKY TPYJa U
CTapIlieMy MOKOJIEHHIO, B3aUMHOTO YBAXKEHHsS, OEPEKHOrO0 OTHOLIEHUS K KYJIbTYpHOMY
HACJIEIUIO ¥ TPAAULMSAM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoint @enepannn, Npupoae 1
OKPYKaroIIEH Cpeie.

JIMYHOCTHBIE pE3yJabTaThl OCBOCHHs YyueOHOro mnpeamera «buonorus» H10KHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEN TO3WLMEN JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTAUUN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULHUOHHBIM LEHHOCTSIM POCCHUMCKOTO
oO11ecTBa, pacInpeHNe KU3ZHEHHOTO ONBITA U OIbITA JESTEIBHOCTH B MPOLIECCE PeaTu3aluu
OCHOBHBIX HAIPABJICHUN BOCIIUTATEIILHOMN NEATEIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpaaaHCcKOro BOCTIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3ULMKM OOyYaromlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX NpaB MU OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM MAESATENBbHOCTH MPH CO3JaHUM Y4EOHBIX
MPOEKTOB, PEUICHUU YYEOHBIX M TMO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUU OMOJOTUYECKUX
DKCIIEPUMEHTOB;



CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO IMO3UIMI0O IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

yMEHUE YYUTHIBAaTh B CBOUX JEUCTBUSIX HEOOXOJIMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HbIMU YOEKIEHUSMU, KYJIbTYpPHBIMU LIEHHOCTSMHU H
COIIMAJILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 337a4, YBAXXUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OIIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh  POCCHUUCKOW TPAKIAHCKOW  HWIACHTUYHOCTH, TATPUOTU3MA,
YBaKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PoauHo#, ropaoctu 3a cBOi
Kpaii, cBO0 PoauHy, CBOM SI3bIK U KYJIbTYpPY, IPOILIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapojaa Poccuu;

IICHHOCTHOE OTHOIIEHHWE K TNPUPOJHOMY HACICAUI0O U MMAMSATHUKAM MPUPOIbI,
TOCTUXKEeHUIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCHUHCKUX YYEHBIX B CTAHOBJICHUE U DPa3BUTHE
OMOJIOTHY, TIOHUMAaHUS 3HA4YC€HHUs] OUOJOTMU B TO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaerHas  yOeKIE€HHOCTb, TOTOBHOCTh K CHyKeHHI0 U 3ammte (OTtedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 W NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATHUS I[EHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUHU C TPagULIHASIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (OPMHUPOBAHUA KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronoyunsi:

NMOHMMAaHWE M peaju3alusi 370pOBOro M Oe30macHoro obpasza JKH3HU (370pOBOE
MUTaHue, COOJI0/IEHNE TUTHEHNYECKUX MPAaBUI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHSATUN
W OTIbIXa, peryisipHas (Qu3nyeckass aKTUBHOCTh), OEpPEeKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 3710POBbIO;



MOHUMaHUE IICHHOCTH TMPaBWJ WHIWBUAYATHHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMWE TMOCIEACTBUN U HENPUATUSA BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYA0It00uE;

FOTOBHOCTh K aKTHUBHOM  JIESITEJIBHOCTHM TEXHOJOTHMYECKOM M  COLUUAIBbHOU
HaAINpPaBJICHHOCTH, CIOCOOHOCTh HHUITUMPOBATD, IIJIAHUPOBATH U CAMOCTOSITEILHO BHITIOJIHATh
TaKyl0 JEATEIbHOCT;

WHTEpEC K pa3nuIHbIM chepaM mpodhecCHOHATBHOM AESITEIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIA BBHIOOp Oymymied mpodeccd W PEean30BBIBATH COOCTBEHHBIE >KH3HEHHBIC
IUJIaHBI;

TOTOBHOCTH U CIIOCOOHOCTBH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSIKEHUN BCEH
KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J1€CO00pPa3HOE OTHOIICHHE K MPUPOJAEC KaK HCTOYHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJOTUYECKON KYJIBTYphI: MPUOOpPETEHUE OMBITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU WX BO3MOKHBIX MTOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEIbl;

OCO3HAHHE II100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTel UX PEIICHHUS;

CIIOCOOHOCTh HCIOJB30BaTh MNPUOOpETaeMble MPU HU3YYCHUH OHOJIOTHHM 3HAHUS U
YMEHUSl TIPU PEIICHUU MPOOJIeM, CBSI3aHHBIX C PaAlMOHAIBHBIM MPUPOIONOIE30BAHIUEM
(cobmronieHue mpaBuil TOBEJCHUST B TIPUPOJIC, HAMIPABICHHBIX HA COXPAHEHUE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OUochepsl);

AKTUBHOE HEMPUSTUE JCHCTBUM, MPUHOCSIIUX BPEIl OKPY’KAIOIIeH MpUpPOIHOM cpere,
yYMEHHUE MIPOTHO3UPOBAThH HeOJIaronpusTHHIE AKOJIOTHYECKHUE MOCJEACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJIMYue Pa3BUTOr0 JKOJOTUYECKOTO MBIIIJICHUS, SKOJOTUUYECKON KYJIbTYphI, OIMBITA
NEATEIbHOCTU HAKOJOTUUECKON HAmNpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI HUMH B
MO3HABaTEJbHOW, KOMMYHUKATUBHOM M COIMAJIbHOM TMPAKTHUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOM AEATETbHOCTH SKOJIOTMUYECKON HAIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JUajore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE  S3bIKOBOM M  YUTATEIbCKOM  KYJNbTYpbl Kak CpeICTBa
B3aUMO/JICHCTBUS MEXK]TY JIFOJbMH U TIO3HAHUS MUPA;

NOHUMaHUE CrelU(PUKA OMOJOTUM KaK HAyKW, OCO3HAHUS €€ poiu B (OPMHUPOBAHUU
pallMOHAJILHOTO HAYYHOTO MBIIUICHHS, CO3J@HUM IIEJIOCTHOTO TpEACTaBiIeHUs 00
OKPYXAIOIIeM MHUpE KakK O E€IWHCTBE NPHUPOJBI, YeJIOBEKa W OOIIEeCTBA, B IO3HAHWU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEeHUS PUPOTHOTO PABHOBECHS;



yOSXKIAECHHOCT, B  3HAYMMOCTH OWOJIOTMM JUIS COBPEMCHHOH  IIMBHIIM3AIIHU:
oOeCrieYeHrusT HOBOTO  YPOBHS  Pa3BUTHS  MEIUWIMHBI, CO3JAaHUEC IEPCIICKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pellaTh PECYpPCHBIC MPOOJACMBI Pa3BUTHS YEIOBCUECTBA,
MOMCKA MyTeH BbIX0/a U3 TJ100aIbHBIX 9KOJOTHYECKUX MPOOJIeM B 00CCIICUeHHs Iepexoaa K
YCTOWYMBOMY Pa3BHTHIO, PAIIMOHAIBHOMY HCIIOJB30BAHUIO TIPUPOTHBIX PECYpCOB U
(OpPMHPOBAHHIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYCHHUH OHMOJOTMYECKHX 3HAHMA B IICNIAX IOBBIIICHHS
o0IIe  KyJIbTyphl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOH  YacTu
(GYHKIIHOHATLHOW IPaMOTHOCTH 00yYaronuxcs, GOpMUPYEMO# MPH U3ydECHUN OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BaTh IOJIydaeMble 3HAHWS IS aHaiW3a W OOBSCHEHUS SIBIICHUH
OKPY’KaoIlero MUpa M IMPOUCXOASAINNX B HEM HM3MEHEHHUH, YMEHHE JejaTh 000CHOBAHHBIC
3aKJIFOYCHUS HAa OCHOBE HAyUYHBIX (PAKTOB M HMMECIONIUXCS JAHHBIX C IICJIBIO ITOJTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIb30BaTh OMOJIOTHYCCKHE 3HAHHS JUIS PCIICHUS
po0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE IIEHHOCTH HAyYHOH JCATEIBHOCTH, TOTOBHOCTH OCYIICCTBIISATH IIPOCKTHYIO
1 UCCJICIOBATEIBCKYIO ICITEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HEIPEPBHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH IO OHOJIOTHH B COOTBETCTBUH C J>KU3HCHHBIMHU
MMOTPEOHOCTIIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE Pe3yIbTaThl OCBOSHUS yUeOHOTro IpeaMeTa « Buosiorusy BKIIOYAOT:
3HaYUMBbIe 711 (OPMUPOBAHUSI MHPOBO33PEHUSI OOYUYAIONIUXCS MEKAUCIUTIIIMHAPHBIE
(MeXTpeIMeTHbIE) OOIIEHAYYHbIC TTOHSATUS, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOU KapTUHBI
MHpa B Crieln(pUKY METOJIOB TTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, SBJICHHWE, IMPOIECC, CHUCTeMa, Hay4dHbId (dakKT, TPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U
IpYTuXx), YyHUBEpCaJdbHble Y4eOHBbIC JAcicTBUs (TI03HABATEIbHbIE, KOMMYHHKATUBHBIE,
peryisTuBHbIe), oOecrneunBaromue (opMupoBaHue (YHKIMOHATBHOM TPaMOTHOCTH U
COITMAJILHON KOMIICTCHIIMH OOYYaroOlIUXCs, CIOCOOHOCTh OOYYaroIIUXCS MCIOJIh30BaTh
OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JNIEUCTBUA B IMIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE pe3ybTaThl OCBOCHHUS MPOrpaMMBbI CpeaHEero odIero oopa3oBaHus
JOJKHBI OTpaXkaTh:

OBJiaeHue YHUBEPCAJIbLHBIMYU Y4€OHbIMH NMO3HABATEJIbHBIMHU J€CTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSITENIbHO (POPMYJHUPOBATh U aAKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;



WCIIOJIB30BaTh TPU OCBOCHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBINIUICHUS (aHanm3a,
CUHTE3a, CpaBHEHUS, Kiaccupukanuu, 0OOOIICHUS), PACKPHIBATH CMBICT OHMOJIOTHYECKUX
NOHATUH (BBIIENSATh HX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBS3U C JPYTUMH
MOHSATUSIMHU );

OTIpeNEeNATh LENN NeATeTLHOCTH, 3a/laBas MapaMeTphl U KPUTEPUH WX TOCTIIKCHUS,
COOTHOCHTH Pe3yJIbTaThl IEITEILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHSTHS AJi1 OOBsICHEHUs (PAKTOB U SIBICHHUM >KHBOU
IPUPOBL;

CTPOUTH JIOTMYECKUE PpaCCYXACHHS (MHIYKTUBHbBIC, NIEyKTUBHbBIC, IO aHAJIOTHH),
BBISIBIIATH ~ 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pPacCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA JJIs MPEJCTABICHUSI CYIIECTBEHHBIX CBS3EH
M OTHOIICHUA B M3y4yaeMbIX OHOJOTUYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUU Pa3HOTO
pOJia, BEISIBJICHHBIX B PA3IUIHBIX HHGOPMAITMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIaH pEMICHUS MPoOJeMbI ¢ yY€TOM aHamW3a HMEIONUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJbTATOB ILIEIISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIWHHUPOBATh W BBIMOJHATH PabO0Ty B YCIOBHSAX PEATbHOTO, BHPTYIBHOTO W
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJQJCTh HABbIKAMHU Y4YEOHO-HMCCIEAOBATEIbCKOM ¥ TPOEKTHOW JIeATEeIbHOCTH,
HaBBIKAMH Pa3pelieHus] MPOoO0JeM, CIOCOOHOCThIO M TOTOBHOCTBHIO K CaMOCTOSITCIIBHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHYECCKUX 3a/ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
MMO3HAHUS,;

UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI JEATEILHOCTH MO TMOJYYSHUIO HOBOTO 3HAHHS, €ro
WHTEPHIpPETAINH, TPEOOPa30BaHUIO M IPUMEHEHHUIO B YUEOHBIX CUTYAIIUSX, B TOM YHCIIE TTPU
CO37aHUH YYEOHBIX U COIMAIILHBIX MMPOCKTOB,;

GopMHpOBaTh HAYYHBIM THUI MBIIUICHUSA, BIAJETh HAYYHOM TEPMHUHOJOTHUEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTh U (OPMYJIIMPOBATH COOCTBEHHBIE 33J1auld B 00pa30BaTEIIbHON NESITEILHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBISBIISATh TPUYMHHO-CJICICTBCHHBIC CBS3UM M aKTyallM3MpPOBaTh 3ajJlayy, BBIABUTAThH
runoTe3y €€ pemieHusl, HaXOJUTh apryMEHTHI I JOKA3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHUS 3a7a4d pPe3yJbTaThl, KPUTHUECKH
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISATH IIeJICHANIPABICHHBINA MOUCK TIEPEHOCA CPEJCTB U CIOCOOOB JCHCTBUS B
MpO(ECCUOHATIBHYIO CPENY;



YMETb TEPEHOCUTh 3HAHUS B T[IO3HABATEIbHYIO M TMPAKTHUUYECKYI0 00JacTH
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJCH, IpeajiaraTb OPUTMHAIBHBIE TMOJXOJbI U PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHUS.

3) paGora ¢ uHpopManHe:

OpPUEHTHUPOBATHLCS B PA3TMYHBIX UCTOYHUKAX UH(POPMALIUU (TEKCTE y4eOHOTO MOCcCo0us,
HAy4YHO-TIOMYJISIPHOW ~ JIUTEpaType, OWOJIOTMYECKUX  CJIOBapsX H  CIPABOYHUKAX,
KOMITBIOTEpHBIX 0a3ax AaHHBIX, B MHTepHeTe), aHanmu3upoBaTh UHGOPMAIMIO PA3TUYHBIX
BUIOB U (GOpM TMPEACTaBICHUS, KPUTHUYECKH OICHHBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

GbopMyIMpOBaTh 3aMpPOChl U MPUMEHATHh Pa3IM4YHbIE METOJbI MPHU IMOUCKE U OTOOope
Oounonornyeckoi nHMOpMAaIU, HEOOXOUMOM JIJIsl BBITIOJHEHHS YIEOHBIX 3a/1a4;

MpPHOOpPETaTh OMBIT UCMOJIB30BaHNS HH(POPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA,
COBEpPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpPEACTaBICHUS OMOJIOTHYECKOU
uHdopmaiuu (cxembl, rpaduky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U IPYTOE);

UCIIOJb30BaTh HAy4YHBIH S3bIK B KAaueCTBE CPEACTBA IpuU paboTe ¢ OMOJOTHYECKOU
uH(pOpMaIMel: IPUMEHATh XUMHYECKHe, (PU3HMIecKre 1 MaTeMaTHUeCKUe 3HAKU ¥ CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEeOOpa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJIATHOCTH;

BJQJICTh HABBIKAMHU pACIO3HABAHUS M 3alIUThl WHGOpMAIK, HHPOPMAIMOHHOM
0€30MacCHOCTH JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHHMKAIIMA BO BCEX cdepax >KU3HU, aKTUBHO YYacTBOBATh B
AMaliore WM JAMCKYCCHUHU IO CYILIECTBY OOCYyXJaeMOM TeMbl (yMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBAaTh CY)KJIEHUS OTHOCHUTEIHHO BBITIOJIHEHUS MpeasiaraeMol 3aiaddl, yYUTHIBATb
WHTEPECHI U COTIACOBAHHOCTD MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA WM JUCKYCCUH);

pacrno3HaBaTh HeBepOajbHBIE CpeACcTBa OOIICHHS, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, yMETh CMAT4aTh
KOH(JIUKTBI U BECTU TIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMU CTIOCOOAMU OOIIEHUST M B3aMMOJICHCTBHS, TOHUMATh HaMEPEHUs
APYTUX JIIONIEH, TPOSIBISITh YBAXHUTEILHOE OTHOIIEHHE K COOECENHHWKY M B KOPPEKTHOU
dbopMme hopMyIIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUAYAIbHON PabOTHI
MpU perieHuH OWOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIWMOCTh MPUMEHECHHS
TPYNIOBBIX (HOPM B3aMMOICHCTBHS TIPU PEIICHUH YIeOHOM 3a/1a4H;



BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBHUI C YYETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEM Ka)JA0ro 4ieHa KOJJIEKTHUBA;

NPUHUMATh LIEJIM COBMECTHOM NESTEIbHOCTH, OPraHU30BBIBATH U KOOPIAUHHPOBATH
NEUCTBUS MO €€ JOCTHKEHUIO: COCTABJIAThH IUIAH JEWCTBUM, PaCHpEAENsITh POJIU C YYETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAaJa W KaXJOr0 Yy4YaCTHHKAa KOMaHAbl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[peyIaratb HOBBIE MPOEKTHI, OLECHUBATh UIEU C MO3UIIMU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B PAa3IUYHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMY PeryJIsSTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

HCIIOJB30BaTh OMOJOTUYECKUE 3HAHMS JJIS BBISIBJICHUS HPOOJEM M WX pEHIeHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OWMOJOrMYECKUMX 3HAHUI LEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JICUCTBUSX U MOCTYIKAX IO OTHOIICHUIO K >KMUBOM IMPUPOJE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOILNX;

CaMOCTOSTENIbHO OCYLIECTBIISATH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIC 3a7auyl B 00pa30BATEIILHOU NESITEIBHOCTH M
AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBIISATh IUJIaH pEHICHUST TPOoOJeMbl € YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTCHUM;

JienaTh OCO3HAHHBIN BBIOOP, apPryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHMUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (OPMUPOBAHUIO M TPOSIBICHUIO IIUPOKON HJPYIULIMM B Pa3HBIX
00J1acTsAX 3HAaHUM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJIeTh HABBIKAMM TI03HABATEIbHON peQIeKCUM KaK OCO3HAHMSI COBEpPILAEMbIX
JNEUCTBUI W MBICIUTEIBHBIX MPOLIECCOB, MX PE3YyJbTATOB U OCHOBAHWM, HUCIIOJIb30BaTh
puEMBI pedIeKCUH 71l OIEHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIN3€ PE3yJIbTaTOB JCSITEILHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JPYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpamMmbl COO mo Ouonorud Ha 0a3z30BOM
ypOBHE BKIIIOYAIOT crienuduueckue s yuebHoro npenmera «buosiorus» HaydHble 3HaAHUS,
YMEHHS U CIIOCOOBI IEUCTBUN MO OCBOCHHIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHMIM,
BUJbI JEATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX
y4eOHBIX CUTYyaIUsIX, a TAKKE B pEaJIbHBIX KU3HEHHBIX CUTYallUIX, CBA3AHHBIX C OMOJIOTHEH.
B nporpamme nipeaMeTHBIE PE3YNIbTATHI IPEICTABICHBI IO F0JIaM 00YYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs yueOHOro mnpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKAaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWNA O MECTE W POJIM OWOJIOTHMU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa
U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMONOTMHU, (DYHKIIMOHATHLHON T'PAMOTHOCTH YE€JOBEKa JJIA PEIICHUS >KU3HEHHBIX
3a/1ad4;

YMEHHE pPacKpbIBaTh COJIEpKaHUE OHOJIOTMYECKUX TEPMUHOB M TOHSTHH: >KU3Hb,
KJIETKa, OpraHu3M, MeTaboyiu3M (OOMEH BeIIeCTB M MPEBpAlllEHUE JHEPIrHH), TOMEOCTa3
(camoperynsiiis), YpOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOHU3BEICHHE
(penpoayKius), HACJIE€ICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JlaraTh OHMOJOTHYECKHE TEeOpuH (KJIETOYHasi, XpPOMOCOMHAs, MyTallMOHHAas,
[EHTpaJIbHAsl JoTMa MOJIEKYJIsipHOUM Ouosnorun), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BaBunoa) u yueHus (0 LeHTpaXx MHOToOOpa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIMA
H. . BaBunosa), onpeaesiTh TpaHUIIbl UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHE BIAJETh METOJIaMH HAy4YHOTO TTO3HAHUS B OMOJIOTUM: HAOIIOICHUE U OMMCAHKE
KUBBIX CHCTEM, MPOIECCOB U SIBJICHUW, OpraHu3alus W MPOBEICHHUE OHOJIOTHYECKOrO
DKCIIEPUMEHTA, BBIIBUKCHHUE TUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTU MEXKY HCCIELYyEMbIMHU
BEIIMYMHAMU, OOBSICHEHNE TIOJIYYCHHBIX PE3yJIbTAaTOB, UCIOJb30BAaHHBIX HAYUYHBIX MOHSTHUH,
TEOPUM U 3aKOHOB, YMEHHUE JIEJIaTh BHIBOJIbI HA OCHOBAHUY MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIISTh CYIIECTBEHHBIC MTPU3HAKNA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TMPOIIECCOB: OOMEHa
BEIIECTB M TMPEBpalICHUST DHEPTUM B KJIETKe, (OTOCHMHTE3a, IJIACTUYECKOTO U
OHEPTreTUYECKOr0 0OMEeHa, XEMOCHHTE3a, MUTO03a, MEi03a, OIJI0IOTBOPEHHUS, PA3MHOKEHUS,
WHJIUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHUE MPUMEHSTH MOJYyUYCHHBIC 3HAHUS N1 OOBSICHEHUs] OMOJOTHYECKUX MTPOIIECCOB
U SBJIEHUM, JJIA TPUHATHS NPAKTUUYECKUX PENIEHUM B IOBCEAHEBHOM >XU3HU C LEIBIO
obOecrieueHrss 0€30MAaCHOCTH CBOETO 37I0POBbSI M 370POBBS  OKPYXKAIOIIMX JIFOJCH,
COOJTI0/IEHNST HOPM TPaMOTHOTO TOBEJICHUSI B OKPY’KAIOIIECH MPUPOTHON Cpefie, TOHUMaHHE
HEOOXOJIMMOCTH HCIIOJIb30BaHUs JOCTWKEHUN COBPEMEHHON OMOJIOTUHM M OUMOTEXHOJIOTUH
IUIS1 pallMOHAILHOTO PUPOIOTIOIb30BAHUS,



YMEHHE peliaTh 3JEeMEHTApHble T€HETHMUYECKHWE 3aJadyl Ha MOHO- M JUTHOPHIHOE
CKpEILMBaHUE, CIEMJICHHOE HAacleJOBaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEUIMBaHUs JIs Pe/ICKa3aHusl HACIEI0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOIHATH Ta00pAaTOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH MIpaBuiIa MpH
pabote ¢ yueOHBIM H TaOOpaTOPHBIM 000PYIOBAaHUEM;

YMEHUE KPUTHYECKH OICHWBATh U MHTEPIPETUPOBATH MHPOPMAIHIO OHOJIOTHIECKOTO
coJiep KaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOUHHUKOB (CpEICTBa
MaccoBOl  mH(pOpPMaIUU, HAyYHO-TIOMYJSIPHBIE  MaTepHalibl), JTUYECKHE  aCIHEKThI
COBPEMEHHBIX MCCJIEIOBAaHUN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIICHHS, 0000IIast
OMOJOTHYECKYI0 HH(POPMAIMI0 M3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapar OUOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydueOHOro mpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUWA O MECTE M POJM OUOJOrMU B CHCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUpa
U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH, (DYHKIITMOHATILHONW TPAMOTHOCTU YEJIOBEKA JJIsi PEIICHUS >KU3HEHHBIX
3azay;

YMEHHE pacKpbIBaTh COAECpKAHUE OWOJOTMYECKMX TEPMUHOB U TMOHSTHM: BUJ,
MOMyJISAUS, TEeHO(POHI, DBOJIOLMS, JBIKYIIME CUJbl  ((aKTOphl)  HBOJIIOINUH,
IPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB,  BHMJI000pa30BaHME,  HKOJIOTMYECKHE  (DaKTOPBHI,
AKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEIYLUEHTHI, LENH MNUTAHUSA, 3KOJIOTHYECKast
nupamuia, OuoreoieHo3, onocdepa;

YMEHUE Hu3/araTth OWOJIOrMYeckue Teopuu (dBodrouMoHHas Tteopus Y. [lapBuHa,
CUHTETUYECKasi TEOPHs BOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIILIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus riaBHbIX HampaBieHuil u myted somonuu A. H. Ceepiiosa,
yueHus o 6uochepe B. . BepHaackoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTHU K )KUBBIM
CUCTEMAaM;

YMEHHUE BJIAJETh METOIAMH HAYYHOT'O NTO3HAHUS B OMOJIOTUU: HAOIIOEHUE U ONKMCAHKE
KUBBIX CHCTEM, MPOILIECCOB M SIBIICHWW, OpraHu3alisi U TMPOBEJEHUE OMOJIOTHYECKOTO
AKCIEPUMEHTA, BBIJIBUKEHUE THIOTE3bl, BBISIBJICHUE 3aBUCUMOCTU MEXAY HCCIEAYEMBbIMU
BEJIMYUHAMU, OOBSICHEHUE TOJTYYEHHBIX PE3yJIbTaTOB, UCIOJIH30BAHHBIX HAYYHBIX MOHATHM,
TEOpH U 3aKOHOB, YMEHHUE JIe1aTh BbIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCISITh CYIIECTBEHHBIC MPHU3HAKH CTPOCHUS OMOJOTHMYECKHX OOBEKTOB:
BU/JIOB, MOMYJISAIUI, IPOYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOr€0IIEHO30B U HIKOCUCTEM,
OCOOCHHOCTH MPOLECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BUJ1000pa30BaHusl, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS SKOJOTHYECKUX (PAaKTOPOB
Ha OpPraHU3MbI, MEpPeHOCca BEUIECTB M MOTOKA JHEPTUU B IKOCHCTEMAX, AHTPOIOICHHBIX
M3MEHEHUN B KOCHCTEMaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB U OMOT€OXUMHUYECKIX
IIUKJIOB B Onocdepe;



yMEHUE TPUMEHSTh TOJIyICHHBIC 3HAHUSI JIJI1 OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB
W SBJICHUM, U1 TPUHSTHS TPAKTUUECKUX PEIICHWH B TIOBCEIHEBHOW XU3HHU C IICINIBIO
oOecrieueHuss OE€30MAaCHOCTH CBOETO 3JI0pOBbsI M 370POBBS  OKPYXKAIOMIMX JIIOJEH,
COOJIIO/IEHHS. HOPM TPaMOTHOIO MOBEJICHUSI B OKPY’KaIOIIEeH MPUPOHON cpeie, MTOHUMaHHe
HEOOXOMMOCTH UCIIOJIb30BAHUS TOCTHKEHUN COBPEMEHHON OMOJIOTHUU JJIS PAIIMOHAIEHOTO
MIPUPOIOTIOTH30BAHMS,;

yMEHHUE pellaTh dJIeMEHTapHbIe OUOJIOTHYECKUE 3a/1aud, COCTABIISTh CXEMbl IepeHoca
BEIIECTB U PHEPTUU B IKOCUCTEMaX (LIeTH MUTAHUS );

YMEHUE BBINOIHATH Ta00OPATOPHBIE U MPAKTUYECKUE pabOThI, COOJIIOAATH MIpaBuiIa MpH
paboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OICHUBATh U MHTEPIPETUPOBATh MHPOPMAIHIO OHOJIOTHIECKOTO
coJiepKaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpeicTBa
MaccoBOM HMH(OpMaIlMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTpuBaTh TI0OAIbHbBIC
DKOJIOTHYECKHE TMPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH 110 OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTUYECKYI0O HWH(MOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCHOJIB30BATh
MOHSTUNHBIN anmapat OUOJIOTHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumenoBanmne
Ne (uu¢posbie)
pa3aesioB U TeM Kontpoabubie IIpakTunueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMpOrpamMMbl padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41c292
) ’KuBbie cucTEMEI U 1 bu6mmoreka [JOK
HAX OpraHu3aus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTAB 8 1 bu6mmoreka [IOK
U CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTh 5 bu6mmoreka [IOK
KJIETKH https://m.edsoo.ru/7f41¢c292
Pa3zMmuoOXeHUE U
5 WHIUBHTYaJIbHOE 5 1 bu6mmoreka [JOK
pa3BuTHE https://m.edso00.ru/7f41c292
OpPTraHHU3MOB
HacnencrBeHHOCTD M
6 HM3MCHYHUBOCTD 8 15 bubmorexa [JOK
' https://m.eds00.ru/7f41¢292
OpPTraHHU3MOB
Cenekuus
7 0 raH:3MOB OCHOBEI 3 bubmorexa [JOK
P ' https://m.eds00.ru/7f41¢292
OMOTEXHOJIOTHU



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

8 PesepBHOE Bpemst 1 Bubmorexa I{OK
p P https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO 34 0 4
YACOB 110 ITPOI'PAMME
11 KJIACC
KoaugecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue
Ne (uudpossbie)
pa3aeiioB U TeM Konrpoabnbsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmMsbI padoThI padoThI
pecypchl
1 OBOJIOIHMOHHAS 9 1 bubnunorexa LIOK
Oorosorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
2 a3BUTHE XU3HU Ha 9 0.5 bubnnorexa LIOK
P ' https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl u 5 1 bubnuoreka [{OK
OKpY’Karolas cpeaa https://m.edsoo.ru/7f41cc74
Coo01iecTBa u
4 DKOJIOTHYECKUE 9 buGnuorexa [IOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bubnunoreka LIOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 95
YACOB I10 ITIPOT'PAMME '



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 4acoB

N Kourp Jara JIeKTPOHHbIE
n/ Tema ypoka OJIBHEL TpakTn usyude wHppopbIe
I Bceero e yecKHue st 06pasoBaTe.m>m>1e
pador padoThI pecypcsl
bI
bubmuoreka [JOK
BHOLOMMS. B CHOTEME https://m.eds00.ru/863e6
1 122
HayK https://m.eds00.ru/863e6
32a
MeToap!l TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTrueckas padota No
1 «Mcnonp30oBaHue bubmorexa HOK
PASIHYHbIX METOOB D 1 0.5 https://m.edso00.ru/863e6
W3YYCHHUH 122
OMOJIOTHYECKHUX
00BEKTOBY
buonornyeckue CUCTEMEI, bubnnorexa [IOK
HPOLLECCHI 1 1X M3yHerHe 1 https://m.eds00.ru/863e6
564
XUMHYECKUH COCTaB bu6mmoreka [JOK
kieTku. Boga u 1 https://m.eds00.ru/863e6
MUHEpaIbHBIE CONU 74e
benku. CocraB u bubmorexa HOK
cTpoeHue GemKoB 1 https://m.eds00.ru/863e6
b72
DepMeHTBI —
OHOJIOrHYEeCKHUe
KaTaJIu3aTOpPHI.
JlabopaTtopHas pabota Ne bubnnoreka [JOK
1 «M3yuyenne 1 0.5 https://m.edso00.ru/863e6
KaTaJIMTUYECKOMN b72
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMuIIa3bl
WJTU KaTajiasbl)»
bu6mmorexa [IOK
VraeBonnl. JInnuabl 1 https://m.edsoo.ru/863e6
870
HyxknenHoBbIe KHCIOTHI. bubmorexa HOK
AT 1 https://m.eds00.ru/863e6
d5c



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

Hcrtopus u meTosl

bu6mmorekxa [IOK

9 U3Y4YEHHUS KIIETKH. https://m.edso00.ru/863e6
Kierounas Teopus €88
10 Knerka kak neiaocTHas
JKHBasi cUCTeMa
Ctpoenue
3YKapUOTUYECKOMN
kieTku. JlaboparopHas
pabora Ne 2 «M3yuenue Bu6mmorexa LIOK
CTPOEHHUs KJIETOK https://m.eds00.ru/863e6
11 pacTeHHIA, )KUBOTHBIX, 0.5 ffo
rpuOOB U OaKTEPHid MO/ https://m.edsoo.ru/863e7
MHUKPOCKOIIOM Ha 16c
TOTOBBIX
MHUKpOIIpenaparax u ux
OIIMCAHUEC
bu6mmoreka [IOK
OOMeH BeIIeCTB WU
12 https://m.eds00.ru/863e7
MeTaboI3M
66¢
bu6mmoreka [IOK
DoTOCHUHTES.
13 https://m.eds00.ru/863e7
XeMOCHHTE3
€98
bubmuorexa [JOK
14 DHepreTu4ecKkuii o0OMeH https://m.edso00.ru/863e7
aae
JKU3HEeHHBIN UK
KJIETKU. JeeHne KIeTKu.
Murto3. JITabopaTopHast
pabota Ne 3 bubnnoreka [JOK
15 «Habmronenne MuTos3a B 0.5 https://m.edso0.ru/863e7
KJIETKaX KOHYUKA dc4
KOpeIIKa Jyka Ha
FOTOBBIX
MHUKpOTpernaparax»»
buocunTe3 Oenka. bu6mmoreka [JOK
16 Peakuust matpuaHoro https://m.edsoo.ru/863e7
CHUHTE3a 96e
bubmuoreka [JOK
Tpancasuus —
17 https://m.eds00.ru/863e7
OnocHuHTE3 Oenka
96e
HexkneTtounsie hopmbl bubmoreia HOK
18 https://m.edsoo.ru/863e7
KHU3HU — BUPYCHI
540
bu6mmorexa [IOK
@DopMBbI pa3MHOKEHUS
19 https://m.eds00.ru/863e8

OpraHu3MoOB

1b6



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

https://m.edso00.ru/863e8
3le

bu6mmoreka [IOK

20 Metios https://m.eds00.ru/863e7
fda
OO6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
O11o10TBOpEHHE.
JlaGopaTopHas padota Ne bubmorexa LOK
21 0.5 https://m.edso00.ru/863e8
4 «3y4yeHue cTpoeHUs 106
ITOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOTIperaparax
VIHAMBU Ty abHOE bu6mmoreka [IOK
22 https://m.edso00.ru/863e8
pa3BUTHE OPraHU3MOB 436
I'enernka — Hayka o bubnuorexa [JOK
23 HACJICICTBCHHOCTH U https://m.eds00.ru/863e8
U3MEHUYMBOCTU 6f2
3aKOHOMEPHOCTH
HACJEJIOBaAHUS bu6mmoreka [IOK
24 MIPU3HAKOB. https://m.edso00.ru/863e8
Mounoru6puanoe 878
CKpEIIUBaHHE
UTHOpHIHOE
JcllcpemleaHHe. 3akoH bubmorexa HOK
25 https://m.edso00.ru/863e8
HE3aBUCHUMOTO 9ad
HaCJIeTOBaHUS MPU3HAKOB
Cueniennoe
HacJIeI0BaHUE
MPU3HAKOB.
JlaGopatopnas pabota Ne
5 «A3yuenne bubnnoreka [JOK
26 pE3yJIBTAaTOB 0.5 https://m.edso0.ru/863e8
MOHOTUOPHUIAHOTO U c60
TUTUOPUTHOTO
CKpEIIUBAHUS Y
JPO30(QHITBI HAa TOTOBBIX
MUKpOTpernaparax»»
I'eneTunka moma.
HacireoBare bubmuorexa [JOK
27 https://m.eds00.ru/863e8
MIPU3HAKOB, CICTUICHHBIX 60
C TI0JIOM
H3MeHYHBOCTS. bubnmoreka [JOK
28 Henacnencreennas 0.5 https://m.edso00.ru/863e8

U3MCHYHNBOCTb.

efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Jlaboparopnas pabota Ne
6. U3yuenue
MOAU(PHUKAITMTOHHOM
W3MEHYUBOCTH,
[IOCTPOCHHE
BapHUAIIIOHHOTO PAJia U
BapHallMOHHOW KPUBOM»

Hacnencreennas
W3MCHUYHUBOCT. BuGorexa 1IOK
g9  Jlabopatophas pabora Ne 1 05 https://m.eds00.ru/863e8
7. «AHQJIN3 MyTalUi y ofe
JPO30(QHIIBI HA TOTOBBIX T
MUKpOTIperaparax
bubmuorexa [JOK
30 I'eHeTrKa yenoBeka 1 https://m.edso0.ru/863e8
d78
PesepBHBIii ypOK.
O06o01IeH e 110 TEME
31 «HacnencrsesHocTs 1 1
W3MEHYHBOCTh
OpraHU3MOBY
Cenexuus Kak HayKa 1 bubmmorexa [TOK
32 nporece 1 https://m.edso00.ru/863e9
214
MeToap!l U JOCTHKEHHUS bu6mmoreka [JOK
33 CEJICKIINH PAaCTCHUN U 1 https://m.edsoo.ru/863e9
JKUBOTHBIX 214
buorexnomorus xak bubmmorexa [IOK
34 1 https://m.edsoo.ru/863e9
OTpaciib MPOU3BOJICTBA 336
OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

KoanuecTBo 4acoB

N KoHT Ipak Tara JJIeKTPOHHBbIE
poJib THYEC uudgponbie
n/ Tema ypoka HU3Yy4eH
Bceero HbIE KHe 06pa3OBaTeJIbele
" pa6or  pabort o pecypcel
bl bl
DBONIONUS U METO/BI €€ bubmorexa OK
1 - 1 https://m.edsoo.ru/863ea
20e
Ucropus pazButus bubmmoreka [JOK
2 IpeicTaBICHUM 00 1 https://m.edsoo.ru/863e9
3BOJIIOINN 570
bubmuorexa [JOK
3 MHUKPO3IBOITIOIHS 1 https://m.edsoo.ru/863e9
cle
[TonyAnus kak
JJIeMEHTapHasi €AUHUIA
BUJa U BOJIIOLIMH. bu6mmoreka [IOK
4 JlaboparopHuas pabota Ne 1 1 0.5 https://m.edso00.ru/863e9
«CpaBHEHUE BUJIOB 110 9c6
MOP(OJIOTHIECKOMY
KPUTEPHIO»
JIBroKy1me CUiibl bu6mmoreka [IOK
5 (a1emMeHTapHbIE GAKTOPHI) 1 https://m.edso0o.ru/863e9
SBOJIIOIHNHU da4
EctectBenHsblil 0TOOp U €ro bubmorexa HOK
6 (opMEL 1 https://m.edso0.ru/863e9
edo
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh
OpPraHHU3MOB U
BUJ000pa30BaHue. bubmmoreka [IOK
7 JIaboparopHast pabota Ne 2 1 0.5 https://m.eds00.ru/863e9
«Ormmcanue fde
MPUCTIOCOOTICHHOCTH
opraHusma u eé
OTHOCHTEIIEHOTO XapaKTepay
Hamnpasnenus n nytu bubmoreia HOK
8 1 https://m.eds00.ru/863e9
MaKpOAIBOJFOIIH cle
9 HeoOpatumocTs 3BoMIOIINN 1
10 Uctopus xxu3nu Ha 3emiie U 1
METO/JIbI €€ N3YUECHHUS
11 ['umoTe3sr MponCXOXKACHUS 1 bubmmorexa LIOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

SKU3HU Ha 3eMiie

5a6

PazBurue xu3Hu Ha 3emiie

bu6mmoreka [IOK

12 https://m.edsoo.ru/863ea
IO 3paM | Mepuoam 6be
OCHOBHBIE 3TaITbl BOTIOIUU
PacTUTETHHOTO U
YKUBOTHOT'O MHUpa. bubmuoreka [JOK
13 [IpakTrueckas padora Ne 1 0.5 https://m.edso0o.ru/863ea
«M3yueHne ucKomaeMbIxX 8hc
OCTAaTKOB PACTEHUM U
KUBOTHBIX B KOJUICKITHSIX)
CoBpeMeHHas cuctema bubmorexa LOK
14 https://m.edsoo.ru/863ea
OpPraHUYECKOTO MHPA A8e
bu6mmoreka [IOK
15 IBOIBOIHA HEIOBEKa https://m.edsoo.ru/863ea
(anTpomorenes)
c2c
bubnnorexa [HOK
16 Jlemicyne cust (GakTopsi) https://m.edsogru/863ea
aHTpOIMOreHe3a 444
17 OcHoBHbIE CTaIUU
ABOJIIOLIMU YeJIOBEKa
YenoBeueckue pachl U bu6mmoreka [IOK
18 IIPUPOJHBIE aJaNTaluH https://m.edsoo.ru/863ea
4eJI0OBEKa ea2
PesepBHBIii ypOK.
19 O6o011ieHne no Teme
«Bo3HHUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIe»
20 DKOoJIOTHs KaK HayKa
Cpenpl oOuTanus u bubmorexa LOK
21 https://m.edsoo.ru/863ea
dKOJIOrHUecKue (HakTopbl fec
AbuoTtnueckue GpakTopbl.
JlaGopatopHnas pabora Ne 3.
«Mopdoomnoruueckue
O0COOCHHOCTH PaCTCHHI U3 bubmuorexa [JOK
22 Pa3HbIX MECT OOUTAHUSI. 0.5 https://m.edsoo.ru/863eb
JlabGopaTtopHas padota Ne 4. 10e
«BrsiHUAE cBETa HA POCT U
pa3BHTHE YEPEHKOB
KoJeyca»
bu6mmorexa [IOK
23 buotnueckue hakropsl https://m.edsoo.ru/863eb
348
24 DKOJIOTHYECKUE 05

XapaKTCPUCTHKHU



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

nonyisauuy. [Ipaktuaeckas
pabota Ne 2 «IToacuér
IJIOTHOCTH ITOMYJISALIAN
pa3HBIX BUJOB PACTCHUI»

bubmuoreka [JOK
Coo01ecTBa OpraHu3MOB —
25 1 https://m.edsoo.ru/863eb
OnoLIEHO3
46a
OKOJIOTHYECKUE CUCTEMBI bubmoreka LOK
26 1 https://m.edso00.ru/863eb
(KOCUCTEMBI)
46a
OCHOBHBIE ITOKa3aTeIN
SKOCUCTEMBI. bubmuoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI. 1 https://m.edsoo.ru/863eb
CBOMNCTBA DKOCHUCTEM. 5fa
Cyxkueccus
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
SKOCHUCTEMBEI
bubmuorexa [JOK
b — 17100
30 nochepa — riodansHas 1 https://m.edso00.ru/863eb
JKOCHCTEMA 3eMIIH
b5e
3aKOHOMEPHOCTH bubmioreka [JOK
31 P 1 https://m.edso00.ru/863eb
CYIIECTBOBaHUS OHMOChepbl 416
39 UYenoseuecTBo B 6uochepe 1
Semin
CocyIiecTBOBaHHE IPUPOIEI bubmaorexa IJOK
33 v pHp 1 https://m.edsoo.ru/863eb
M YeJIOBEYECTBA
ale
PesepBHbIii yPOK.
34 O00011eHE TEMBI 1
«CoobmiecTBa u
SKOJIOTHYECKHE CUCTEMBI»
OBHIEE KOJIMYECTBO HACOB 34 95

I10 ITPOT'PAMME



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