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INOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl N0 OMOJIOTHH TEOPETHYECKYI0 OCHOBY JUISI OIIPEICIICHUS
MOJIXO0A0B K (hOPMUPOBAHMIO coJepxaHUd YydyeOHoro mnpeamera «bHONOrHsS» COCTABUIM:
koHuentyanabHble nojoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LENeH, CoJepKaHMs,
pe3ynpTaToB 00ydeHHs W TpeOOBaHMIA K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
O0ImMX LEeISIX M NPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro
obmiero oopazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUS O crenu(uke OUOIOTHH,
e€ 3HAYCHWH B IMO3HAHWM >KUBOW MPHUPOABI M OOECTEUYECHUH CYIIECTBOBAHHS YEIIOBEUECKOTO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEEICHbl OCHOBHbIE (DYHKIIMU MPOrpaMMbl
110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouooruu MaéT MpencTaBiIeHue O LeNsx, 00 00IIel cTpaTerun 00yJdeHus,
BOCIIUTAaHUST M Ppa3BUTUS OOyYaloIIMXCs CpeAcTBaMU yuyeOHoro mpeamera «buomorus»,
onpezenser 00A3aTeNbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpy, paclpeleieHHe 0
paszenam M TeMaM, peKOMEHAYEMYIO IOCIeI0BaTeIbHOCTh M3YUeHHs y4eOHOro marepuaia ¢
y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTeIbHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4YaroIUXCsl.

B nmnporpaMMe mno OHOJOrMM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IIJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHBIM M MPEAMETHBIM pe3yibraTam oOyueHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIbHOMN AESATENbHOCTU/yUeOHbIX eHCTBUN 00yYarOLIMXCs MO
OCBOCHHMIO COJIEPKaHHUs OMOIOrMYECKOro 00pa3oBaHMs.

B mporpamme mo Owonormm (10 xmacc, ©a30BbI ypOBEHb) peaNM30BaH TPHHIIUI
IIPEEMCTBEHHOCTH B H3y4YE€HUU Ouosioruu, Onarofaps dYeMy B HeHW IpocMaTpuBaeTcs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUHM, CBA3aHHBIX ¢ (JOPMUPOBAHHEM E€CTECTBEHHO-HAYUYHOTO
MHUPOBO33PCHHUS, IEHHOCTHBIX OpPWUEHTAIMH  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIICHHS,
NPEICTABICHUH O 370pOBOM oOpa3e XHM3HM U OEpekHbIM OTHOIIEHHEM K OKpYy’Karomien
npupogHoit cpene. [losromMy Hapsay C U3ydyeHHEM OOIIEOMONIOTMYECKUX TEOpHil, a Takxke
3HAaHUH O CTPOCHHHU XHUBBIX CHCTEM Pa3HOT'O paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B HUX
IIPOIIECCOB B NpPOrpaMMe MO OHOJOrMM YJEJE€HO BHHUMAHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU JJIsl PEILICHUS MPHUKIAIHBIX 33/1a4, B TOM YUCIIE: TPOPUIAKTHKH
HaCJIEICTBEHHBIX ~ 3a00JIEBaHUM  YelOBEKa, MEAMKO-T€HETHYECKOTO0  KOHCYJIBbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUS B OKpY’Kalollel MPUPOJIHON cpene,
aHalM3a BIMSHUS XO3SHCTBEHHOW JESITEIBHOCTH 4YeJIOBEKa Ha COCTOSHHWE NPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHE BHHMaHHs K HPUKIAJHOM HAINpaBIE€HHOCTH y4eOHOIO
npeameta «bruonorus» NMpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs! YCIOBUN JUIsl PELICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIEHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpeanoiaraet
¢dopmupoBaHue y 0Oy4aromMXcs CIIOCOOHOCTH aJalTHPOBAaThCS K WM3MEHEHHAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecto. OHa
obecrnieunBaeT (popMupoBaHHE Yy OOydalOMIMXCsS MPEACTABICHUH O HAayyHOW KapTHHE MUDA,
pacmupser U 0000IIaeT 3HAHKS O KUBOK NPUPOAE, €€ OTIMUUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MaéT YCIOBHSA JUIA: TO3HAHUS 3aKOHOB HMBOH IPHPOJBI,
¢dbopmupoBaHUs (QYHKIHMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 30pPOBOTO M Oe3omacHoro obpasa
KHU3HH, YKOJIOTHUECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K KHBOH MPHUPOJIE M YETIOBEKY.

bonbioe 3HaueHune OMOJIOTHS HMEET TakXKe JUIsl peIHIeHUs BOCIUTATENIbHBIX U
Pa3BUBAIOIIMX 3aJla4 CPEAHEro o0Iero o0pa3oBaHus, couuanu3aunu odyydatonmxcs. M3zyuenue



Ouosiorun obecreunBaer yCIIOBUS JUISL bopmupoBaHus HHTEJJICKTY AJIbHBIX,
KOMMYHUKAIIHOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYJBTYpBI, CIIOCOOCTBYET
MHTErpaluy OMOJOIMYECKUX 3HAHUM C MPEJICTaBICHUAMM M3 JAPYTHUX Y4YEOHBIX IMPEIMETOB, B
YaCTHOCTH, (PU3MKH, XMMUU U Teorpaduu. HazBaHHbIE 0JI0KEHUS O IPeJHa3HAUYCHUH y4eOHOTro
npeamera «buonorus» COCTaBWIM OCHOBY JUIsl ONpeNeieHUs TMOAXOJ0B K OTOOpY H
CTPYKTYpPUPOBAHHUIO €T0 COAEPIKAHUS, IPEICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

Ot16op conepkanus yueoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIEH C
MO3UIUK KYJIBTYPOCOOOPA3HOTO MOAX0J1A, B COOTBETCTBHH C KOTOPHIM OOYYaIOUIHECs TOJKHBI
OCBOUTH 3HAHMS M YMEHHMsI, 3HAUMMBbIE Uil (OPMUPOBAHUS OOIIEH KyJIbTYphI, OMpPENEISIOLIIe
aJIeKBaTHOE IIOBEJCHUE 4YelloOBeKa B OKpY’Kalolled NpUpOIHOM cpene, BOCTpeOOBaHHbBIE B
TOBCE/THEBHOW JKU3HU U MPaKTUYECKOU JesTenbHocTh. Oco00e MECTO B 3TOM CHCTEME 3HAHUMA
3aHUMAIOT 3JEMEHTBhl COJEpXaHMsA, KOTOpble CIy’)KaT OCHOBOM i (OPMHPOBAHUSA
NIPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MuUpa U LEHHOCTHBIX
OpHUEHTAIMSIX JIUYHOCTH, CIOCOOCTBYIOLINX I'YMaHHU3allMU OMOJIOrHYeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpXaHHUA Yy4yeOHOro Marepuana B HporpaMme IO OHOJIOTHU
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOIUU. B COOTBETCTBMM C 3THM B
CTpYKType ydeOHoro mpenmMera «buonorus» BbIIENEHBI CIEAYIOIINE COAEPKATEeNbHbIC JTUHUU:
«buonorus xkak Hayka. Meronbl Hay4HOro no3Hanus», «Kierka kak Onosiornyeckas CUCTEMay,
«Opranusm Kak 6uosoruyeckas cucrema», «CucteMa 1 MHOroo0pasue OpraHu4eckoro Mupay,
«OBOJIIOLIMS JKUBOU MPUPOAB), « IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Henp wm3yuenus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE
0o0yyaroIMUMHUCS 3HAHUAMU O CTPYKTYpHO-(YHKIIMOHAJIBHOM OpraHu3alMd >KUBBIX CHCTEM
pa3Horo paHra u NpuoOpeTeHne yMEHUI MCII0JIb30BaTh 3TU 3HAHUSA U1 TPAMOTHBIX JHCTBUM B
OTHOIIIEHUU O0BEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHre Lenu u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 06a30BOM YpPOBHE
o0ecrieunBaeTCsl PELICHUEM CIeIYIOMINX 3a/1a4:

OCBOEHHE OOyYarolmMMUCA CHCTEMbl 3HAHUN O OWOJIOIMYECKUX TEOpUSX, YUYCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIaxX, CIY)KalIUX OCHOBOM i (OpMHpPOBAHUSA
NIPEACTaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4HOro ITO3HAHWI,
CTPOEHUHU, MHOr000pasMM M OCOOEHHOCTSAX MMBBIX CHCTEM pa3HOIO YpPOBHS OpraHU3alUH,
BBIJIAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX HUCCIIEIOBAHUAX B OMOJIOTHH;

(¢bopMupoBaHue Yy O0y4aroUIMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJbHBIX M TBOPUYECKHX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbIX O MyTSIX pa3BUTHs B OMOJIOTMU HAYUYHBIX B3IVIAJOB,
HJIeU U IIOAXOA0B K U3YUYECHHIO KUBBIX CUCTEM PAa3HOI'0 YPOBHS OpraHU3alllM;

CTaHOBJIEHHE Yy oOOyd4arommxcsi oOuiell KyJabTyphl, (YHKIHOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLEHHUBAThH SBJICHHS OKPYXKAIOIIEro MUpPA JKUBOW NPHPOJBI Ha
OCHOBAHMU 3HAHHI U ONBITA, MOJYYSHHBIX IPU U3yUYECHHH OHOJIOTHH;

(dopmupoBaHue y OOYy4arOIIMXCS YMEHHH MIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHX
3HAHUN B IPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTHI U arpOOHOTEXHOJIOT HIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIIOBEKOM >KMBOM IPHUPOJBI,
HEO0XO0AMMOCTH OEpeXKHOTO OTHOLIEHHS K HEll, COOMIOACHNS STHUECKUX HOPM NIPH MPOBEICHUH
OMOJIOrMYECKUX UCCIICOBAHUM;

OCO3HaHME LIEHHOCTH OMOJOrMYECKUX 3HAHUM JUIsl MOBBIIICHUS YPOBHS 3KOJIOTMYECKOMH
KYJbTYpPHI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHEHHE NMPUOOPETEHHBIX 3HAHWH W YMEHHU B TIOBCEIHEBHOM JKU3HU JUISI OLICHKU
MOCIIEJICTBUI CBOEH NEATeTbHOCTH TO OTHOIICHUIO K OKpPYXKAIoUlel cpene, COOCTBEHHOMY
3JI0pOBEI0, 000CHOBAaHHE U COOTFOICHHE Mep MPO(HIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmero odpasoBanusi «buosnorus», usydaemasi Ha 6a30BOM YpOBHE,
SBIIETCA O00S3aTeIbHBIM Y4YEOHBIM MPEIMETOM, BXOSIIIMM B COCTaB IMPEIMETHOW oO0JacTH
«ECTGCTBGHHO-Hay‘-IHI)Ie npeaAMCTBD).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMHU U JAPYTUMU
€CTECTBEHHBIMH HaykKamH, (uiocoduel, THKOH, 3CTETUKOM W mpaBoM. Ponp Ouonoruu B
(hopMHpPOBaHUN COBPEMEHHOW HAYYHOUH KapTHHBI Mupa. CHCTeMa OMOIOTHYECKUX HayK.

MeTtobl TO3HAHUS KUBOUM NpUpoibl (HaOM0IeHHe, SKCIIEPUMEHT, ONMCaHue, U3MEpPEHHE,
KIaccu(uKaius, MOJICTUPOBAHUE, CTATUCTHUYECKAsE 00pabOTKa JaHHBIX).

JdemoHncTpauum:

[Hoptpetsr: Y. lapBun, I'. Mennens, H. K. Konbuos, /x. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTo bl TO3HAHUS )KUBON IPUPOIBI».

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

[Ipaktuueckas pabora Ne 1. «Mcmonmp3oBaHWE pa3TUYHBIX METOJIOB TMPU H3YUYECHUH
OHMOJOrN4YECKIX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBbI M UX OPraHU3aLUA.

Xusble cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHust Owonoruu. OTIHYUE KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucteM M HMX pa3HooOpa3ue. YPOBHU OpraHU3alUdu OHUOCHUCTEM:
MOJICKYJISIDHBIA,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOIMYJISALHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpanum:

Tabmuuel u cxembl: «OCHOBHbIE NPU3HAKU KU3HW», «YPOBHU OpraHU3alUM >KUBOMN
IPUPOIBD).

O6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMH4YeCKHUil COCTaB M CTPOEHHE KIIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  BJIEMEHTBI:  MaKpO3JEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MuHEpasbHbIE BEIIECTBA.

OyHKIMHU BOABI UM MHUHEpaJbHBIX BellecTB B KieTke. [lomnepikaHue OCMOTHYECKOIO
OanaHca.

Bbenxu. CocraB u crpoeHune 6eIKoB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HesameHumbie
W 3aMEHHUMBIE AMHHOKHCJIOTH. AMHWHOKHCJIOTHBIH COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOM
MOJICKYJIbl (TIEpBHYHAS, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enkoB. buonornyeckue QpyHKImu OEIKOB.

®epMeHThl — Ouonornyeckue kKaranuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTP,
cyoctpatHas  crneuuduuHocts. Kodepmentsl. Butamuubel.  Otinyust  (EepMEHTOB  OT
HEOpPraHMYECKHUX KaTaln3aTopOB.

VYrieBoasl: MOHOCaxapuabl (TIIOK03a, pudo3a U 1e30Kkcupubdo3a), nucaxapuibl (caxaposa,
JaKTo3a) W TOJIMCaxapuibl (Kpaxmals, TJIMKOTeH, IEeJUTI003a). buonmorndeckue GyHKIUU
YTJIEBOJIOB.

Jumuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouasl. [HapodpmibHO-rUAPO(YOOHBIE
cBoiicTBa. buonormueckue QyHkuuu nunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JIMIUIOB Kak
HWCTOYHHKOB YHEPTUU.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢yuxuun JJHK. Crpoenne u ¢ynkuun PHK. Buner PHK. AT®: crpoenue u
hyHKIIH.



Huronoruss — Hayka o kiuertke. KinerouHas teopuss — mpumep B3aMMOJACUCTBUS UACH U
(hakTOB B HAYYHOM MMO3HAHUU. MeTOIbI H3yUeHUS KICTKH.

KneTka kak menocTHas xwuBas cucreMa. OO0IIue NMpu3HAKU KIETOK: 3aMKHYTasi HapyKHas
MeM6Opana, mosnekynbl JJHK kak renernyeckuii anmnapat, cuctema cuHTe3a Oelika.

Tumbl KIETOK: »dyKapHOTHUECKass M mpokapuorndeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHuueckoi kiaetku. Kinerounas crenka 6akrepuil. CTpoeHHE S3yKapHOTUUECKOM KIETKH.
OcCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAJIHMKC, MX (DYHKIHMH.
[Inazmatuueckass memOpaHa, €€ cBoiictBa M (yHkuuu. lluTtorasma u e€ opraHoufbl.
OpnnomeM6pannbie opranouas! kietku: JIIC, anmapat ['onbaxku, nmu3zocomsl. [lonyaBToOHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHAPUH, IiIacTuibl. IIpoucxoxneHne MUTOXOHIAPUNA U IIACTHIL.
Bunet mnactun. HememOpanHbie opraHOUAb! KJIETKUA: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'YTUKH. DYHKIIMU OPraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynaropHsblil ieHTp kieTku. CTpoeHue sjpa: siaepHas 000j0uKa, KaproIuia3ma,
XPOMATHH, PBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpauum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsanu, M. Illneiinen, P. Bupxos, [{x. YorcoH, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM IPHUPOJE»,
«Pacnpenenenne XUMUYECKUX 2JIEMEHTOB B )KUBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuonnueckass TabinLa XMMUYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJIbI BOJIbI», «bruocunres Oenkay, «CtpoeHue MoJeKkybl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monexkynsl AT®», «CtpoeHne sykapuoTHUECKON
KJIeTKkn», «CTpoeHHe >XUBOTHOM KJIeTKn», «CTpoeHHe pacTUTENbHOM KieTkw», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOeHUE SApa KIETKN», « YTIIEBOABD, «JIUmHUIbD).

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYJOBaHUE MAJIsi MPOBEACHUS HAOIIOIACHUH,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

JlabopaTopHast pabora Ne 1. «lM3ydeHue KaTaaUTHYECKOW aKTHBHOCTH (PepMeHTOB (Ha
puMepe aMuia3bl WK KaTajias3bl)y.

JlaGopaTopuast padota Ne 2. «M3yueHue CTpoeHUs KJIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax v X OMHCAHHEY.

Tema 4. 7Ku3Henes TeIbHOCTh KJIETKH.

Ob6men BemecTB, WIM MeTa0OIM3M. AcCCHUMWIAIUS (IJIACTUYECKHH OOMEH) U
JUCCUMIIIALINS (PHEpreTuYecKuit 0OMeH) — IBe CTOPOHBI €IMHOTO Mpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUHU B TOHUMAaHUU METa0O0IU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOgHBIA U TeTepoTpodHbid. Pons dhepMeHTOB B 0OMeHE
BEILECTB U NIPEBPAILIEHNUHN SHEPTUH B KIIETKE.

@otocunre3. CeroBas u TemHOBas ¢a3bl (¢orocuHTe3a. Peakmum ¢dorocuHTE3A.
DddexTuBHOCTH HOoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HHU Ha 3emiie. Bimsiaue ycnmoBuit
cpelbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XemocuHTe3. XEMOCHHTE3UPYIONINEe OakTepuu. 3HAUYCHHE XEMOCHHTE3a JJIS JKU3HM Ha
3emuie.



OHepreTuueckuii oOMeH B KieTke. PaciueruieHue  BeIIECTB, BbIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl JHEPreTUIECKOro oomena. I nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbiIxaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPHEKTHBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peakuum wmartpuyHoro cuHres3a. ['enetndeckas wunpopmamms u JIHK. Peammzanums
reHeTHYeCKol MHpopManuu B KieTke. ['eHeTnueckuil kog U ero cBoicTBa. TpaHckpunuus —
MaTtpuuHblii cuHte3 PHK. Tpancnauus — 6uocunres Oenka. Jrtansl TpaHcasaiuuu. KonupoBaHue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Heknerounsle ¢opmbl xu3Hu — Bupycbl. HWcropus otkpbeitust Bupyco (/. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U XKHU3HEHHOrO IMKJIA BUpycoB. bakrepuodaru. bonesnn
pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BBI3BIBAEMBIC BUpycaMu. Bupyc nMMyHOAepunTa YeioBeka

(BUY) - Boszoymurenr CIIM/la. OOpaTHasi TpaHCKpHUIIIIMSA, peBepTa3a M HWHTErpasa.
[IpodunakTuka pacpocTpaHeHHs: BUPYCHBIX 3a00JI€BaHUN.
JdemoncTpauum:

IToptpetsr: H. K. Konbios, 1. . UBanoBckuii, K. A. Tumupsizes.

Tabmuuer w  cxembl: «Tumel  muTaHwsy, «Metabonusm»,  «MHUTOXOHAPUSY,
«JHepreTudeckuit oomen», «Xmnopomiact», «Dotocunres», «Ctpoenne JJHK», «Crpoenue u
¢dbyHkimoHupoBanue reHa», «CuHTe3  Oenka», «l'eHermueckuit  kom», «Bupycem,
«baktepnoparm», «Ctpoenne wu >xku3HeHHbId mmkn Bupyca CIIWMJla, OGakrepuodaray,
«Pemmukanms [JJHK».

O6opynoBanue: monenu-anmumkanuu «Yasoenne JJHK u tpanckpunmmsy», «buocunres
oenka», «CTpoeHHEe KIETKN», Mojenb cTpykTypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii UK, WM JKU3HEHHBIM UK kieTku. WuTepdaza m muto3. Ilporecchr,
nporekawomue B uHrepdaze. Pemnmukauusa — peakuuss marpuunoro cunresa JIHK. Crpoenue
XpoMOocoM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JMIJIOMAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. [{uTonorndeckre OCHOBBI Pa3MHOKEHUS W MHIAWBHIYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierkm — muto3. Cramum mwurosa. llpoueccel, mpoucxonsiiye Ha pasHbIX
CTagusaX MUTO3a. brosorudeckuii CMBICI MATO3A.

[Iporpammupyemasi rubenpb KJIETKH — arornTo3.

@opMbl  pa3MHOXXEHHMsSI OpraHu3MoOB: Oecrmonoe H MojioBoe. Buabl  Oecnosioro
Pa3MHOXXEHHUS: JIeJIeHHE HaJIBOe, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHuE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAUEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECTOIOrO.

Meito3. Craguu meiosza. Ilporecchl, mpoucxonsimue Ha ctaausx Meiosa. [loBenenue
xpomocoM B Meiiose. Kpoccunrosep. buonornueckuii cMbIca U 3HaU€HUE ME03a.

I'ametorenes — mpouecc 00pa3oBaHUsl MOJOBBIX KIETOK Y KUBOTHBIX. [lo0BBIE kKemne3bl:
CEMEHHUKHU U simuHukH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30uj,
silllekieTka) — crepMatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U
criepmaTto3ouoB. OmnogorBopenue. [laprenorenes.

NuauBuayanpHoe pa3Butue (OHTOTEHE3). OMOpHOHATbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHSA Yy TMO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTPyJIAIus,
opranoreHnes. [loctombGpuonanbHOoe pa3zBuTHe. THIBI MOCTAIMOPHOHANBHOTO Pa3BUTHSA: MPAMOE,



HempsiMoe (TMYMHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

PocTt u pasButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaluu
pa3BUTHSL.

JdemoncTpanum:

Tabnuue! u cxempl: «@OpMBbI pa3MHOXKEHHSI OPTaHU3MOBY, «J|BOMHOE OMIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXKEHHE pacTeHui», «Jlenenue KiIeTKu
Oakrtepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KIETOUYHBINH UK,
«Permmukanus [JHK», «Mwuto3», «Meios», «Ilpsmoe u Henpsmoe pa3ButHe», «l'ameTorenes y
MJIEKOIIUTAIOIINX U YeJIoBeKa», «OCHOBHBIE CTaIUM OHTOT€HE3a.

O6opynoBaHue: MHKpPOCKOI, MHKpormpenapaTsl «CrepMaTo30ubl MIIEKOIUTAIOIIET0Y,
«Siineknerka muekonuTaromero», «KapuoknHe3 B KJIeTKax KOpEIIKa JyKa», MarHUTHas
Mojaenb-anmukanus «Jlenenue kietkm», moaens JTHK, Moaens metadazHoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaboparopHas pabota Ne 3. «HaOmrogeHre MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopHast pabora Ne 4. «/3ydyeHuwe CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieACTBEHHOCTh M U3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaunm reHetwku. Mcrtopuss pasButus reHetuku. Ponbs nuronorum u
AMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKita pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHEeTUKH. MeToapl TeHETHKU (THOPUAOIOTHYECKUH, IMTOTCHETHYECKUN, MOJICKYJIIPHO-
reHeTuyeckuii). OCHOBHbIE TeHETHUYECKUE MOHATHS. ['eHeTnueckass CMHMBOJIMKA, UCTIONIb3yeMasl B
CXeMax CKpelluBaHuil.

3aKOHOMEPHOCTH  HAcJelOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
Mounoru0puaHoe cKpelrMBanre. 3aKoH eIMHO-00pa3us THOpUI0B MepBoro nokoieHus. [Ipasuno
JOMUHUPOBAHUS. 3aKOH paclIerUIieHus npu3HakoB. [umorte3a yuctoThl Tamer. [lomHoe u
HEIIOJIHOE JOMUHUPOBAHUE.

JurubpunHoe cKpemuBaHHe. 3aKOH HE3aBUCHMOTO  HACJIENOBAaHHUS  IPHU3HAKOB.
[{uToreHeTN4ecKre OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHHSA. AHATU3UPYIONIEe CKPEIIUBaHUE.
Hcnonb3oBaHre aHAMU3UPYIOUIETO CKPEUMBAHUS ISl ONIPEIeTICHHs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno CHEIUIGHHOMY
HacJIeZJ0OBaHUIO reHoB. HapyleHune cuernseHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTHUeCKnEe KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpeeieHue Mmoyia. AyTOCOMBI U MOJOBbIE XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble OpraHu3Mbl. HaciienoBaHue NpPHU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

N3menunBoCTh. BUibl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAs U HacleAcTBeHHas. Poib cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIAU(PUKALMOHHOW H3MEHUYHMBOCTH.
Bapuanmonssiii psa v BapuanmonHas kpusas. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIC MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH.

HacnencreenHnasi, M reHOTUNIMYECKasi, N3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHYUBOCTb.
Meiio3 W TOJNIOBOM TpoIlecC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTaliOHHAs
M3MEHYMBOCTh. Kiaccudukammss MyTaluii: TEHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTanuil. MyTtarensnbie (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACIEICTBEHHOU
n3MenunBocty H. . BaBuiosa.



BresinepHas HacineICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum dyenoBeka. OCHOBHbIE METOJIbI T'€HETUKH 4YEJIOBEKa:
TCHCATOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXMMHYCCKHHA, MOJICKYJISIPHO-
reHetuyeckuil. COBpEMEHHOE OIpE/eNICHHEe TEeHOTUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAaHMUE,
TeHOTUIIUPOBaHUEe, B TOM uucie ¢ nomoilbio [I1IP-ananmusza. HacnencrBennsie 3abosieBaHus
YeJIoBeKa: TeHHbIC Ooyie3HW, OOJIE3HM ¢  HACIEACTBCHHOH  MPEIpaclioOKEHHOCTHIO,
XpoMocoMHble Oone3nu. ComaTuueckue H TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(YUIAKTUKHA U JICUCHUS T€HETHYCCKIX
Oose3Hel. MenUKO-TeHETHYECKOe KOHCYJbTHPOBAaHUE. 3HAYCHHUE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALLEHUH U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpauum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuit, H. 1. BaBuios.

Tabmupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKass OCHOBAY,
«3aKOH pacUIeIUIeHUs] M €ro IUTOT€HETUYECKash OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurubpunnoe ckpenBanue», «lluTomornyeckue OCHOBBI JAWTHOPUTHOTO CKPEIIUBAHUSY,
«Merio3», «B3zanmoaencTBre amienbHbIX T€HOB», «['€eHeTHUYecKkre KapThl PaCTCHHI, JKUBOTHBIX
U 4YelioBeKay, «l'eHeTHnka Mmoja», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunsl dYeloBeKa M IKUBOTHBIX», «Bumael w3mMeHUHBOCTHY, «MoaudukamuoHHas
W3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropa», «['eHeTuka rpynn KpoBu», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-ammInkanuu «MoOHOTHOpUIHOE CcKpenuBaHue», «HemomHoe
JOMHUHUpOBaHHE», «Jlurnbpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpomnpenapar «Jpo3oduia» (Hopma, MyTanuu GOpMbl KPBUTEEB U OKpPACKU Tena), repdapuit
«I"0pox MOCEBHOW».

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaGopatopHnast pabota Ne 5. «/3y4yeHue pe3ynbTaTOB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpEIIMBaHUs Y APO30( I HAa TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTopnas padota Ne 6. «3yueHne MoauduKkanMOHHON N3MEHUYNBOCTH, TTIOCTPOCHUE
BapUaALlMOHHOTO Psiia U BAPUALIMOHHON KPUBOIY.

Jlabopatopnass pabora Ne 7. «AHanm3 wMyTanmwii y Apo30uIBI Ha TOTOBBIX
MHUKpOIpenaparax».

[IpakTuueckas pabora Ne 2. «CocTaBieHre 1 aHAJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHHUE CeleKIUU U nomectukanus. Yuyenue H. W.
BaBunoBa o ImEeHTpax NPOUCXOXKIEHUS W MHOrooOpaswsi KyJbTYpHBIX pacTeHuid. LleHTps
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMeHHBIE METOJBI CENEeKIMU. MacCoBBI U WHANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHui u kuBOTHBIX. OlleHKa SKcTephepa. bIu3KopoacTBEHHOE CKpelMBaHHe — MHOPUIMHT.
Uncras nuHus. CkpelyBaHUWEe YHUCTBIX JHMHUWA. ['erepo3uc, wunu THOpHIHAs CuHJIA.
HepoactBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpupusaiuss U e€ yCIeXH.
HckyccTBEeHHBI MyTareHe3 W MOJy4YEHUE MOJUIUIONI0B. JIOCTHIKEHUSI CEJIEKIMM PACTECHHI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoyoruss kak oTpacib MPOU3BOACTBA. | €HHAs WHXKEHEpHUSA. OTambl CO3JaHUS
pekomOunanTHori JIHK wm TpaHcrenneix opranmsmoB. Kierounas wumkeHepus. Kiertounbie
KyJbTypbl. MUKPOKJIOHAJIbLHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOAYKTHUBHBIX



CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M IJTHUYeckue mpodsembl. ['MO —
TeHETHYECKHA MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabnmuielr U cxeMbl: kapta «L[eHTpbl MPOMCXOXKIEHUS M MHOTOO0Opa3us KYyJIbTYpPHBIX
pacrtenuit», «Ilopoasl mOMamHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuit», «OtaanéHHas
rubpunm3anus», «Paborbl akamemuka M. @. HWsanoBay, «llomummonaus», «OOBEKTHI
ounorexHonorum», «Kinerounele KylnbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJJOB U KOPHEIUIOAOB AMKUX (OPM MU KYyJIBTYPHBIX COPTOB
pacrenuii, repoapuii «CeabCKOX035UCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTHUKEHUSI CEJICKLMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO0 (epMy, COPTOUCIBITATEIbHBIA yYacTOK, B TEITMYHOE
X035UCTBO, TAOOPATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosOIMOHHAsA OHOJIOTHS.

[Ipennochliku BO3HUKHOBEHUS 3BOJIIOLMOHHONM TEOPUHU. ODBOJIIOIMOHHAS TEOpHUS U €€
MecTO B Ouosioruu. BiustHue 3BOMIOIIMOHHOI TEOpUH HA pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBunerenbctBa 3Bomonuu. [lageoHTosiornyeckue: MOCIEA0BATEIbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKON JETOMUCH, IepexoaHbie popmbl. buoreorpaduyeckue: cxoacTBo
u paznuuue GayH 1 GI0p MaTepUKOB U OCTPOBOB.

OMOpPHOJIOrHYECKHE: CXOJACTBA U pasziuuus 3MOPHOHOB DPAa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTEH Y BCEX OpraHU3MOB.

OpomononHass Teopus Y. [lapBuna. Ilpeanocbuiky BO3HUKHOBEHMS JapBUHHU3MA.
JIBwkymye Ccuwibl 3BOJIOLUMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenenEéHHas W3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOP).

Cunretnueckas Teopust 3pontonuu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

MukposBontonus. [lonmynsuus kak eIMHNALA BUJ1a U SBOJIIOLUU.

JBwxyue cuibl ((hakTophl) IBOJIONUKM BUAOB B NpHpoje. MyTallMOHHBIN mpoluecc U
KOMOMHAaTHBHAsI M3MEHYMBOCTh. [lomynsiuoHHble BONHBI M JApeid reHoB. Mzomauus u
MHUTpaLusl.

EctectBenHblit 0TOOp — Hampapisiommid ¢akrtop 3Bomonud. DopMbl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT HBOJIOIMH. [Ipumeps! npucnocoOineHnit
y Opraau3mMoB. ApoMop(}03bI U HINO0-a AN TALINH.

Bun u BumooOpazoBanme. Kputepum Buma. OcHOBHblE (OPMBI BHI000pa30BaAHUS:
reorpapuueckoe, IKOJIOTHUECKOE.

MakposBomtoniusa. Popmbl IBONIONKU: (prsteTHYecKasi, NUBEPreHTHAs, KOHBEPreHTHAs,
napasenbHas. HeoOGpaTtuMocTh 9BOTIOIMH.



[Ipoucxoxnenue OT  HECNEUHAIU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas paguaius.

JdemoHncTpanum:

[Toptpetsr: K. JIunnent, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, @. Mromep, A. H. CeBepros.

Tabmuuel u cxembl: «Pa3BuTue OpraHMYeckoro Mupa Ha 3emiiey», «3apoJblilin
MMO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OoppOBI 32 CYIIECTBOBAHUEY,
«EcrecTBeHHbIii  0TOOp», «MHOrooOpa3ue CcOpTOB pacTeHmit», «MHOrooo6pasue mOpos
KUBOTHBIX», «ITonmynsauuny, «MyTanuoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Mnnoananranuuy, «OO0mas aerenepauus», «JBrkymue cuibl sBomonun», «Kapra-cxema
MapupyTta nyremectsust Y. Jlapsuna», «bopnOa 3a cymecrBoBanue», «lIpucnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bup000pazoBaHue», « IKOJIOTHYECKOE BHUI000PA30BAHUEY.

ObopynoBaHue: KOJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH, HA0Op IUIOIOB U
ceMsiH, Kosuiekusl «lIpuMepsl 3aIUTHBIX MPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJICHUS YBOJIIOLUNY, 00bEMHAs MOJIeNb « CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wMupa, KOIEKIUS «DOpPMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHHi», mozaenpb anmuinkanus «llepekpécT XxpoMocom», BIaKHbIE MpernapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTHe nArymkw», Mukpomnpenapar «Jpozodunay (HOpMa,
MyTalu# (popMbI KPBLIHEB U OKPACKH TEJIA).

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JIaGopatopHas padota Ne 1. «CpaBHeHHE BUOB 10 MOP(HOIOTHIECKOMY KPUTEPHIO».

Jlaboparoprass pabora Ne 2. «OmnwmcaHue TPHCIIOCOOJICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHay4Hble TpEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMHUYecKas 3BONIONUS. AOHOTEHHBIM CHUHTE3
OpraHMYECKMX  BEIIECTB W3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJtonnu. HavanbHpie sTambl Ononorudeckoi spomtonuu. ['unoreza PHK-mupa.
dopmMupoBaHUE MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U UX
sBoIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emsie mo Hpam U nepuomam. Karapxei. Apxeickas u
nporepo3oiickas dpbl. Ilaneosolickas 3pa u e€ mepuoibl: KeMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUICKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3so30iickast 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOIA.

Kaiino3olickas apa u €€ nepuo/ibl: MajaeoreHoBbIi, HEOT€HOBBIH, AaHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TreojIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl IBOJIOLUN
PaCTUTENBLHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBneHwue,
pacuBeT ¥ BBIMUPAHUE TPy )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4YeCKOro MUpa Kak OTpa)keHUe 3BONOLUMU. OCHOBHBIE CHUCTEMATHYECKUE
IpyIIbl OpraHU3MOB.

OBoirOIMs 4eloBeKa. AHTPONOJIOTMs Kak Hayka. Pa3Butue mnpeacTaBieHUN o
MIPOUCXOXKICHUM YesloBeKa. MeToibl n3ydeHus aHTpororeHe3a. CxoACTBa U pa3Inyusl 4YeI0BEeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE YETOBEKA.

JBuwxymue cuibl  ((akTopbl) aHTpororesesa. HacnencTtBeHHass W3MEHYHMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUN Tpy/a, MBIIUICHHUE,
pedb.



OCHOBHBIE CTaJIMM W BETBHU SBOJIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UenOBEK yMebli,
UYenosek mnpsamoxonsamuii, Yemoek HeaHaepranbckui, YenoBexk pasymubld. Haxonku
HCKOINIAEMBIX OCTaTKOB, BpeMsl CYLIECTBOBaHHUS, 00JACTh PaclpOCTPAHEHUS, O0BEM T'OJOBHOIO
Mo3ra, 00pa3 *KU3HU, OPYIusl.

Yenoseueckue pacbl. OCHOBHBIE OONBIIME pachl: €BpPONEOUaHas (eBpas3uiickas), HEerpo-
aBcTpajiou/Has  (PKBaTOpHaJIbHAsA), MOHToJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEJICTABUTENIe YEIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAHHUSI.
EnunctBo yenoBeueckux pac. Kputnka pacuzma.

JdemoHncTpauum:

[Hoptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Muinep, I'. FOpu, Y. lapBus.

Tabmuupl u cxembl: «Bo3nukHoBeHUEe COJTHEYHOU cUCTeMbl», «Pa3BuTne opraHMuecKoro
mupa», «PacturenpHas kieTka», <« KuBoTHas kinetka», «lIpokapmoTnueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOCHUS
YeJIoBEeKa M UYeJI0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOTMYECKHX HaXOJO0K
MIPEIKOB COBPEMEHHOI0O 4YeloBeKa», «JlpeBHeilmme mrogu», «JpeBHue mogm», «llepsbie
COBpPEMEHHBIE JTI01», «HenoBeueckue paco».

Ob6opynoBanue: wmysku — «l[Ipoucxoxaenne yenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTajiblla, KPOMAHbOHIIA), CJIENKH WIH W300paKeHUs] KaMEHHBIX OpYyIui
MEPBOOBITHOTO YelloBeKa (KaMHHU-YOIIEPhI, pyOusa, ckpediia), TeOXpOHOIOTHYecKas TadiIuua,
KoJuieKuus «@OpMbI COXPAaHHOCTH UCKOIIAEMBIX KUBOTHBIX U PACTCHUID.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuaeckas padora Ne 1. «V3yueHue HCKOMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIUSAX .

OKcKypeust «9BOJIOLUSA OPraHUYECKOro MHpa Ha 3emile» (B €CTECTBEHHO-HAYUYHBIA WM
KpaeBea4eCKuil My3en).

Tema 3. Opranusmbl 4 OKpY:Kalomias cpeaa.

DKOJIOTHSl KaK HayKa. 3aJaud W pas3elibl  3KOJOTMH. MeToabl 3KOJIOTHYEeCKUX
HCCleI0OBaHUM. DKOJIOTHYeCKOe MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3AYIIHas,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonorunueckue (akropel. Kimaccudukamms skogorudeckux (GakTopoB: aOMOTHUECKHE,
OMOTHYECKHUE U aHTPOIIOreHHbIe. [leliCTBHE SKOJIOTHYECKUX (PAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue  QaxkTophl:  CBET, TeMIlepaTypa, BJIaKHOCTb. DoTONEpHOaAU3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO abnoTHYeCKHX (aKTOpoB. buomornyeckue puTMbl.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHMA:  KOHKYpPEHIIMSA,
XMIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusMm, koonepaius, MyTyaJin3M, KOMMEHCAIU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCAJIM3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JJIs CYIIIECTBOBAHUS OPTaHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapAKTEPUCTUKU MOMyJsiqud. OCHOBHBIE TIOKA3aTeNId IOIYJIALMU:
YUCJIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUTpauusd. JluHamuka
YHUCJIEHHOCTH MOIYJISILUY U €€ perysuusl.

JdemoncTpauum:

[optpetsl: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmump! u cxemsl: kapta «lIpupoansie 30Hb 3eminy», «Cpenbl OOUTAHUS OPTaHU3MOBY,
«®Doronepuoguzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTAa YUCIECHHOCTH MOMYJISLUN
uHOpy30puu-Tyhenbkm», «Ilumessie nenmy.



JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT
oOHUTaHUSN.

JIaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

IIpaktuyeckas padota Ne 2. «IToacy€r MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooO1mecTBa U 3K0JI0rH4eCKHe CUCTEMBbI.

CoobmecTtBo  opraHuzmMoB  —  OuoueHo3. CrTpykTypsl  OuolleHO3a:  BHJOBas,
MIPOCTpaHCTBEHHAs, Tpoduueckas (muuiesas). Bunbl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

Dkonoruyeckue cuctembl (3kocucteMsbl). [lonstue 06 sKkocucTeMe U OGUOTEOlEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopoT BelecTB M NMOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (IUIIEBHIE) YPOBHU
skocuctemsbl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNM 3KOCUCTEMBI: OHoMacca,
OPOAYKLMS. DKOJOTMYECKHE HUPAMUAbL MPOAYKIHUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOPETYIISIIHS, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M pPEK. ODKOCHCTEMAa XBOWHOIO WIIU
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHUCTEMBI. buonorudeckoe u
X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

Bbuopasznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHE OHOIOTHYECKOTrO
pa3Ho0Opa3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. 'panuripl, coctaB u CTpyKTypa OHOChEpHI.
XKusoe BemectBo u ero QyHkuumu. OcoOeHHOCTH OMochepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JlunaMuueckoe paBHOBecHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPONIOTeHHBIE W3MeHeHUs B Onochepe. ['modanbHbIe
HKOJIOTUYECKHE TIPOOIEMBI.

CocymecTBoBaHNE MPUPOIBI U YyemoBedecTBa. CoxpaHeHue 0MopazHoo0pasusi Kak OCHOBA
ycroitunBocty 6uochepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOAHBIMU PECypcaMH U MX
HCI0JIb30BaHue. JlOCTHKEeHNsI OMOJIOTUU U OXpaHa MPUPOIbL.

JdemoncTpanum:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxemsl: «Ilumessie nenu», «buonenos: cocras u crpykrypa», «lIpupoaHsie
coobmectBa», «llemn mnuraHus», «OKoJOrMueckas mnupamuaa», «buocdepa u yenoBex»,
«OKocHUCTeMa IIUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOro Jeca», «buorenos
BofloéMa», «ArponeHo3», «lIpumepHble aHTPONOTeHHbIE BO3JAECUCTBUS HAa TNPUPOAY»,
«BaxHeilme MCTOYHMKM 3arpsa3HEHHs BO3JyXa M TI'PYHTOBBIX Boa», «llouBa — BaxkHeimas
cocrasisomas ouochepsn», «DakTopsl Aerpaganuu nousy, «IlapHuKoBeIi AP derT», «PakTophI
PazioaKTUBHOTO 3arpsi3HeHus 6uocgeps», «O01as cTrpykrypa ouocdeps», «PacnpoctpaneHue
KHU3HH B Ounocdepey, «O30HOBBIN dKpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepe,
«Kpyrosopor azora B Ipupoae».

O6opynoBaHue: MOJEIb-aIIIIIAKALIS «Tunnuansle OHOLIEHO3EIY, repOapuit
«PactutenbHble  coobmiecTBa», Koyiekuuu — «buonenos», «Bpenutenu — BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuud W KOJUICKIMM pACTeHWH W  IKUBOTHBIX,
MPUHAAJIEKALIME K pa3HbIM YKOJIOTHYECKUM TpyInam ogHoro Buaa, KpacHas kaura Poccuiickoit
®denepanuu, n300paskeHUs] OXpaHIAEMbIX BUJIOB PACTCHUIN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBLI 110 BHMOJIOTMM HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
00y4JarIMUMHUCS TIPOrpaMM CpeTHEro o0Iero o0pa3oBaHus: JIUYHOCTHBIM, METATPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMUHOCTHBIX pPE3yJbTaTOB OCBOECHMs Mpeamera «buonorus» BblAEIEHBI
CIEIyIONINe COCTABIAIOIIME: OCO3HaHHE OOYYaroIIMMUCA  POCCHMCKOW  Tpa)kIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH W CaMOOMIPEEICHHUIO,
HaJIuyue MOTHBAIMM K OOydYeHUIo OWOJIOTHH, LIeJICHANpPaBI€HHOE pa3BUTHE BHYTPEHHHUX
yOexXIeHUH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEW M MCTOPHUYECKUX TPAJUIMA pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcs pPyKOBOJCTBOBAThCS B
CBOEH  JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, IPUCYIIMMHU  CHUCTEME
OMOJIOTHYECKOr0 O00pa30BaHMs, HAJIM4YME SKOJOTHYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTU
CTaBUTb LI€JIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JImyHOCTHBIE pe3ynbTaThl OCBOCHMs IpeameTa «buonorus» OOCTUrarTCsl B €IMHCTBE
y4eOHOM M BOCIUTATEJIBHON NEATEIbHOCTU B COOTBETCTBUU C TPAJAMLIMOHHBIMM POCCHUMCKUMH
COLIMOKYJIBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMHA B
o0I1iecTBe NpaBWIaMH M HOPMAaMU MOBEAEHHS M CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3MIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUSI K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa M CTaplIeMy IIOKOJEHUIO, B3aUMHOI'O
yBaKEHHUs, OEpeKHOr0  OTHOIIEHWS K  KyJbTypHOMY  HAacleOul0 M TPaaulusiM
MHOTOHalIMOHAJIBHOTO HapoAaa Poccuiickoi denepanunn, NpUpoae U OKPYKAIOIIEH cpelie.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Yy4eOHOro mpeameTa «buonorus» MOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlUii, MO3UTUBHBIX BHYTPEHHHUX
yOeXKICHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM [EHHOCTAM POCCHICKOTO  OOIIecTBa,
paciMpeHue >KU3HEHHOI'O OMNbITa M OIbITA JESTENIbHOCTH B IMPOLECCE pean3allii OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHOMN ESITEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh IPAXKIAHCKOM MO3MIMH OOydYaromlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEeHa POCCHICKOr0 OOIIECTBA;

OCO3HAaHHE CBOUX KOHCTUTYLHOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIbHOCTHU MPHU CO3aHUU YUEOHBIX MPOEKTOB,
peleHn: yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOJIOTHYECKHUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIMIO IO OTHOIICHHIO K SBICHUSM
COBPEMEHHOM KHU3HU U O0BACHATH €€;

YMEHHE YYUTHIBATH B  CBOMX JICHCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yOEXKIIEHUSIMHU, KyJIbTYPHBIMU HEHHOCTSIMU U COLIUATIBHBIM
I0JIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBIIOJHEHHUS Y4eOHBIX,
MO3HABATENbHBIX W MCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO CO/ICPIKaHMS;



FOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MIEHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PolnHOM, ropiocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KyJIbTYPY, MPOILJIOE U HACTOSAIIEE MHOIOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACICAUI0 W TAMSATHUKAM TIPUPOJIBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUUCKAX YYEHBIX B CTAaHOBICHHE U Pa3BHUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYEHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaerHas yoex1€HHOCTb, TOTOBHOCTH K CITY>KeHMIO U 3anuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0O HAPO/a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYICH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OYyAyIIETro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA LIEHHOCTEN CEMENHON >KM3HU B COOTBETCTBUU C TPALULMUSAMH HapOJ0B
Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOITMOHAIBHOTO BO3ACHCTBUS KUBOW PUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KadecTBa TBOPUYECKON JTUUHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJAbTYPbI 30POBbSI H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MIOHMMaHKE U pealn3anus 310poBoro u 0ezomacHoro odpasa *Hu3HH (340POBOE MUTAHHUE,
coOJIofieHHe TUTHEHUUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHITHHA U OTIbIXA,
peryispHas (¢u3MUYecKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE LEHHOCTH TPAaBHJI WHAMBHAYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIINUX 3/I0POBbIO U )KM3HU JIOJIEH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHHS aJIKOTOJS,
HApKOTHUKOB, KypPEHHUS);

6) TPy10BOT0 BOCIMTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K aKTUBHOM AESATEIbHOCTH TEXHOJIOTMUYECKON U COLMAIbHON HANPaBIE€HHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEJIBHO  BBINOJHATH — TaKyrO
NEATEIbHOCTD;

HWHTEpEC K pa3iuuHbIM cdepaM MpodecCHOHAIBHON AESITeNbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BRIOOP OyayIiel mpodeccuu u peaan30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPa30BaHUIO HAa MPOTSHKEHUH BCE
KU3HH;



7) IKOJI0THY€eCKOr0 BOCIIMTAHMSI:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHNWE K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAaHUS,

MOBBILICHUE YPOBHS SKOJOTHYECKOW KYyJbTYpbl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUSA
MOCTYNKOB U OLICHKU UX BO3MOXKHBIX MOCIEICTBUM JIJIs1 OKPY>KAIOILIEH CPEIbL;

0CO3HAHHE TII00ATBHOTO XapaKTepa KOJIOTMIECKHUX MPOOIIeM U IyTeH UX PEIICHNUS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJOTHH 3HAHUS M YMEHHUS
IIPU PEUICHUU TNPOOJIEM, CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOAOINOIB30BAHUEM (COOIIOCHHE
MpaBUJl TIOBEACHUS B MPUPOJIE, HAMPABICHHBIX Ha COXPAHEHHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHOChepsl);

AKTUBHOE HEIPUSATHE JECUCTBHM, MPUHOCSIIMX BpPEI OKPYXKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJU4Yhe Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHA pPYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOW IIPAKTUKE, TOTOBHOCTU K YYACTHUIO B
MPAKTUYECKOU IEeATENbHOCTH SKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HayKd U OOIIECTBEHHOM MpaKTUKU, OCHOBAHHOTO Ha JHUAJNOre KYyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UATATEIHCKON KYJIBTYPhI KaK CPEICTBA B3aMMOICUCTBHS
MEXKY JIFOJIbMU U MIO3HAHUS MUPA;

MOHMMAaHHUEe Crenu(UKH OWOJIOTMHM KaK HAayKH, OCO3HAaHHMS €€ poiau B (OPMUPOBAHUU
PalMOHAJILHOTO HAYYHOT'O MBIIUIEHHS, CO3/IaHUHU 1IEJIOCTHOTO MPEACTaBICHHsI 00 OKpY KaroleM
MHpe KaKk O €IMHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH H pelIeHUuH MpobIIeM COXpaHEHHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JJISi COBPEMEHHOW ITUBUIIN3AIMH: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, MIOMCKA MyTEeH BBIXOJA U3 TII00ATBHBIX
9KOJIOTHUECKHX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMYUBOMY pa3BUTHIO, PAllMOHATILHOMY
WCIIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMYECKUX 3HAHHMM B LIEJSAX MOBBIMICHUS OOIIeH
KyJbTYpbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIHMOHAIHHON
IPaMOTHOCTH O0ydJaromuxcs, opMuUpyeMon Ipu U3y4eHUH OUOJIOTUH;

MMOHUMAHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4YaeMble 3HAHUS [JIs aHaiu3a M OOBSICHEHUS SBJICHUN
OKPYKAIOIIET0 MHUpPAa M TPOUCXOASIIMX B HEM W3MEHEHUH, yMEHHE JellaTh 00OCHOBaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAyYHbIX (DAKTOB M HMMEIOIIMXCS JaHHBIX C ILEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHUS JJIs peleHUs
po0JIeM B peaslbHbIX KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IEHHOCTH HAay4YHOM JEeATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
HCCIIE0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBLHO U B TPYTIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUH 10 OHOJIOTMH B COOTBETCTBUHM C >KH3HEHHBIMU
MOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaThl OCBOCHUS Y4YEOHOro mnpeamera «buojorus» BKIIOYAIOT:
3HauMMble i1 (OPMHMPOBAHUS MHPOBO33PEHHs OOYYAIOIMXCA  MEXIUCLHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAyYHON KapTUHBI MUpa
U crienu(uKy METO/I0B I103HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUS,
sIBJICHHE, IPOLECC, CUCTeMa, Hay4HbIM (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusi, UCCIEAOBaHNUE, HAOIIOJEHUE, N3MEPEHUE, SKCIIEPUMEHT U JAPYTUX), YHHBEpPCAJIbHbBIE
yueOHble NeHCTBUS (TO3HAaBaTEIbHbIE, KOMMYHHUKATUBHbBIE, PErYJISTUBHBIE), 00ECIeUnBalOIIne
¢dopmupoBaHue (HyHKIMOHAIBHOW I'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH 00ydYaroluxcs,
CIIOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHWS U YHUBEpCalbHble Yy4yeOHble IEHCTBUS B IIO3HABATEIBHOM U
COLIMAJIbHOW MIPAKTHKE.

MertarnpeMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI CpPEIHEro OoO0IIero oOpa3oBaHUS
JIOJDKHBI OTPAKaTh:

OBiageHNe YHHBEPCAIBbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 0a3oBbIe JJOrMYecKHe AeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUM 3HAHUW TNPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHa/IM3a,
CHUHTE3a, CpaBHEHMs, KiIacCUpUKALMM, OOOOIIEHUs), PAaCKPBIBATh CMBICT OHOJOIHMYECKUX
HNOHATUHN (BBIACISTH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATE CBSA3H C IPYTUMHU NOHATUSAMU);

ONpeNeNATh LN JAEATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTAaBICHHBIMU LIEJISIMU;

WCTIOJB30BaTh OMOJIOTHYECKUE TOHATHUSA AN OObACHEHHS (AaKTOB W SIBICHUH KUBOMH
HIpUPOBI;

CTPOUTb JIOTUYECKUE PpaCCYXICHUS (MHAYKTHBHBIE, JEIyKTHUBHBIC, IO aAHAJIOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS] B pacCMaTpUBAEMBIX SIBICHUSIX, (OPMYJIUPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJCTBA ISl MPEACTABICHUS CYLIECTBEHHBIX CBSI3EH U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a TaKKe MPOTUBOPEYMH PAa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH()OPMAILIMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCA MaTEPUATBbHBIX
U HEMaTepUallbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLIEHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOp/JMHUPOBaTb M BBIIOJHATH PAa0OTy B YCIOBHUAX pEAJbHOIO, BHUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIEA0BATEIbCKHE JeHCTBHS:

BJa/I€Th HABBIKAMM yU€OHO-UCCIIEOBATEIbCKON U MPOEKTHON N1€ATEIbHOCTH, HaBbIKAMU
paspeleHus npolieM, ClIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJOB
pEILIEHNs IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMUHbIX METOJOB ITI03HAHUS;



WCIIOJIb30BaTh PAa3jMyYHbIe BHUIBI ACSITENBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANH, TPEOOPA30BAHUI0 M MPUMEHEHHIO B YYEOHBIX CUTYaIUSX, B TOM YHCJE TpU
CO3aHUU YYCOHBIX M COITMABHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUICHHS, BIAJAETh HAYYHOU TEPMUHOJIIOTHEH, KIIOUEBbIMU
TOHSTHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pPA30BATEIbHON NEATEILHOCTH M
KU3HEHHBIX CUTYaIUsX;

BBISBJISTh TMPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJlH3UpOBaTh 3a7ady, BBIIBUTATH
TUMOTe3y €€ pemieHHs, HaxXOIUTh apryMEHTHI IS JOKa3aTelIbCTBA CBOWX YTBEPIKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

AQHATM3UPOBATh TONYYCHHBIE B XOJC pEHICHHS 3aJadd  Pe3yJIbTaThl, KPUTHUYCCKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATE IIeJICHANIPABICHHBIN IMOMCK IEPEHOCa CPEICTB W CIOCOOOB ICHCTBUS B
npoeccCuOHANBHYIO CPENy;

yMETh TEPEHOCHTh 3HAHWS B  T[O3HABATEIbHYI0D M  MPAKTUYECKYI0  0O0JacTH
KHU3HECATCIIEHOCTH;

yMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIBUTATh HOBBIC HWJCH, MpEMJIaraTh OPUTHHAIBHBIC TOIXOABl W PEIICHUS, CTABHUTh
po0OIeMbl U 3a/1a4U, IOMYCKAIOIIKE albTePHATUBHbBIE PEIICHUSI.

3) pa6ora ¢ nunpopmanueii:

OpPUEHTHPOBATECS B PA3IMYHBIX MCTOYHHKAX HH(pOpMammu (TeKcTe y4eOHOro Tmocoows,
HAy4YHO-TIONYJISIPHON JIUTEpaType, OMOIOrMUECKUX CJIOBapsX U CIPAaBOUYHUKAX, KOMIIbIOTEPHBIX
0azax maHHBIX, B HHTepHeTe), aHAMM3HPOBATh WHGOPMAIMIO PA3IUYHBIX BUIOB U GopM
MIPEJICTABICHUS, KPUTHICCKH OIEHUBATH €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYHUBOCTE;

(dbopMynupoBaTh 3ampochl U TMPUMEHSTH pa3IUYHble METOAbl MpPHU TOUCKE U O0TOOope
Ouosorudeckoi nHGOpMaIuu, HEOOXOIUMOM JIJIsl BBIITOJIHEHUS yUeOHBIX 3a/1a4;

MPUOOPETATh OIBIT HCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIGHO BBIOMPATH ONTHUMAIBHYIO (OpPMY TIPEICTABICHHUS OMOJOTHIECKOU
nH(popmanuu (CXembl, TpapuKH, TUArpaMMBbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

WCIIONIb30BaTh HAYYHBIN SI3BIK B Ka4eCcTBE CpeACTBa MpH paboTe C OMOIOrHYecKou
nH(pOpMaNel: MPUMEHATh XUMHUYECKHEe, (PU3MUECKHEe W MATeMaTUYCCKUEC 3HAKH M CHMBOJIBI,
dbopmynbl, a00peBHATYypy, HOMEHKIATypy, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOIIMYECKUE CPECTBA HATJISITHOCTH,

BIIQJICTh HABBIKAMH pACIO3HABAaHWUS W 3amMThl HHQOpManwu, WHHOPMAIUMOHHON
0€30MacHOCTH JTUYHOCTH.

OBy1ajeHNe YHHBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMMU:

1) oO1mieHuMe:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh B JUAJIOTE
WM JUCKYCCHH IO CYIIECTBY OOCYXKmTaeMoil TeMbl (YMEHHE 33aJaBaTh BOIIPOCHI, BBHICKA3BIBATH
CY)KIEHHUS OTHOCUTENIbHO BBIMOJIHEHUS TpeiaraeMoil 3aJaud, Yy4YWThIBATb HMHTEPECHl H
COTJIaCOBAaHHOCTH MO3UIUH IPYTUX YYACTHUKOB AHANIOTA WIH TUCKYCCHH);

pacro3HaBaTh HEBEpOAIBHBIC CpEICTBA OOIICHUS, TMOHUMATh 3HAYCHHE COIHATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMT4aTh KOH(JIUKTHI U
BECTHU NIEPETOBOPBL;



BJIaJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHHMsS U B3aMMOJAEHCTBHS, MOHUMATh HAMEPEHUs
JpPYTUX JIOACH, MPOSIBIISATh YBaXHUTEIbHOE OTHOIICHHWE K COOECeIHUKY U B KOPPEKTHOH (popme
(hOopMyIHPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHas 1eATEJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIAHOW M MHIUBHyaJbHONH pabOThl MpU
pemeHnr OGMoJI0rndeckor MpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYTIOBBIX
(hopM B3aMOJEHCTBUS NPU pEeLICHUH Y4eOHOI 3a1a4u;

BBIOMpPATh TEMAaTUKy M METOJIbl COBMECTHBIX AEHCTBUH C Yy4€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEM Ka)XA0Tr'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEJIH COBMECTHOM JEATEIBbHOCTH, OPTraHHU30BBIBAaTh M KOOPAWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHMIO: COCTABILATH IUIAH JEWUCTBUH, PaCHpPENesIATh POJH C YyUYETOM
MHEHUH YYaCTHHKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJa U KaKAOr0 y4aCTHUKA KOMaH/bl B OOIUI pe3ysabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLEHUBATh UAECH C ITO3WIMH HOBU3HBI, OPUIMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PpAa3JIMYHBIX CUTyalUsXx,
IIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OBiageHne yHMBepPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

1) camoopranuzanms:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUS [UIS BBIABICHHS HPOOJEM U HX pELICHHUs B
KM3HEHHBIX M yUYEOHBIX CUTYyalMsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IIOCTYIKAX IO OTHOLIEHWIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (HOpMyIUpOBaTH COOCTBEHHBIE 3aJayl B O0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUs MPOOJIEMBI C YUETOM MMEIOLINXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupATh paMK1 y4eOHOTro IpeJMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNlaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 33 PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocOoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHHUIO MIMPOKOM 3Py UMK B PA3HBIX 00JacTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHWBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/I€Th HAaBbIKAMU IO3HABATENIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIb30BATh NPUEMBI pedIeKCHH
JUISL OLEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATD PEIIECHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IIPU aHAIMU3€E PE3yIbTaTOB AESITEIbHOCTH;



3) npuHsiTHE Ce0S U APYTUX:

NpUHHUMATDH 0665{, IIOHHUMas CBOM HEAOCTATKHM U JOCTOHUHCTBA,

IIPUHUMAaTh MOTUBBI U apI'yMEHTHI IPYTUX IIPU aHAIIU3€ PE3YIbTaTOB NEATEIBHOCTH;
MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH JIPYTOTO YEIOBEKa.

NPEJMETHBIE PE3YJIbTATHI

[IpenmeTHblie pe3yabTathl ocBoeHHs nporpammbl COO o Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT creruduyeckue st yaeOHoro npeamera «buonorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeHCTBUH MO OCBOCHMIO, WHTEpHpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BUABI
JeSITETLHOCTH TIO MOJyYEHHIO HOBOTO 3HAHUS W NMPHUMEHEHHUIO 3HAHUI B Pa3lUYHbIX Y4eOHBIX
CUTyalllsX, a TaKKe B pEATbHBIX J>KA3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C Owuoryorumeir. B
IporpamMme MpeaMeTHbIE Pe3yIbTaThl MPEACTABICHBI 10 roJjaM 00y4eHUs.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHMA YydeOHOoro mnpenmera «buomorusi» 6 10 knacce
JIOJDKHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4YHOI'O0 MUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOekHbIX yUEHBIX-OUOJIOTOB B pa3BUTHE
6uosioruu, (pyHKIIMOHAIBHOM I'PAaMOTHOCTH YeJIOBEKa JUIsl peIICHHS KIU3HEHHBIX 33/1a4;

YMEHHE PAaCKpBIBATh COEp)KaHUE OMOJIOTHYECKUX TEPMUHOB U TOHSATHIA: KHU3Hb, KIIETKA,
opranusM, Metaboiau3sM (oOMEH BeIeCTB M  IpeBpalleHue SHEPruu), TIoMeocTa3s
(camoperynsanusi), ypOBHEBas OpraHU3alUsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHHE
(penpomyKItysi), HacIeICTBEHHOCTh, HK3MEHYMBOCTh, POCT U Pa3BHUTHE;

yMEHHE u3jaraTb OWOJOTMYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
LIEHTpaJibHas JorMa MoJIEKyJsipHOM Owuosiorun), 3akonbl (I'. Mennens, T. Moprana, H. U.
Basumoa) u yueHus (o meHTpax MHOrooOpasus ¥ MPOUCXOXKIEHUS KyJIbTypHbIX pactenuid H. 1.
Baguiosa), onpeaensTh rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BIIa/IeTh METOJaMH HAYYHOTO TMO3HAHUS B OMOJIOTHMHU: HAOIIOJCHHE M OINMHCAHUE
KMBBIX CHUCTEM, TIpOLIECCOB M SBIEHHUH, OpraHu3alys M IpPOBEICHHE OHOIOIMYECKOrO
SKCHEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEeTyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJYYCHHBIX PE3YyJbTAaTOB, HCIIOJNB30BAaHHBIX HAYYHBIX MOHSTHA,
TEOPHii U 3aKOHOB, yMEHHE JIeIaTh BBIBO/IBI HA OCHOBAaHMU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHBIC MPH3HAKH BHPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJITHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU IIPOLIECCOB: OOMEHA BEILECTB U
IIpEeBpallleHUs] PHEPTUU B KIJIETKE, (POTOCHHTE3a, IIACTUYECKOTO U JHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIJIOJOTBOPEHHS, Pa3sMHOKEHUS, HHIUBHIYaTbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJIy4YEeHHbIC 3HAHUS JJI1 OOBSICHEHUS! OMOJOTMYECKHX IMPOIECCOB U
SIBTICHHUH, JIJISI TIPUHSTHS TPAKTUICCKUX PEIICHUI B IIOBCETHEBHOM KHU3HH C IENIbI0 00ECTICUeHHS
0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/I0pOBbsl OKPYKAIOLIUX JIIOJEH, COOMIOEHUsI HOPM
IPaMOTHOTO TOBEJIEHUS] B OKPYXaoIlel NPUPOIHONW cpeae, MOHMMaHUE HEOOXOJUMOCTH
WCTIOJIb30BaHUS JOCTIKCHUH COBPEMEHHOW OMOJOTMHM M OMOTEXHOJIOTHUH JJIsl paliMOHAIEHOTO
MIPUPOJIOTIOIBE30BaHMS;

YMEHHE pelaTh JJIEeMEHTapHble Te€HETHYEeCKHe 3aJadyl Ha MOHO- W JAUTHOPHIIHOE
CKpEILMBAaHKE, CLIEIUICHHOE HaClleIOBaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKpEIIUBAaHUS
JUIS IpeZICKa3aHMsl HAacJIeZI0BaHUs IPU3HAKOB y OPraHU3MOB;



YMEHHUE BBIOJHATh JaO0OpaTOpHbIE M MpaKkTUYeCKue paboThl, cOOMOAaTh MpaBuia MpU
paboTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000pPYyI0BaAHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh M HHTEPIPETHPOBATh MH(POPMALMIO OHOJIOrHYECKOI0o
COJCpKaHMs, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHUSA W3 PA3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOil MH(}OpPMAIUK, HAyYHO-IIOMYJISIPHbIE MaTEpUabl), STUHYECKUE aCTIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTUH, MEIUITUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC IMCbMEHHbIE M YCTHblE COOOIIEHUs, 00001as
Ouosornyeckyro HHGOpPMAIMIO M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSTUHHBIN annapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHMs YydeOHoro mnpenmera «buonorusi»y ¢ 11 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe U pOJU OMOJOrMM B CHCTEME HAay4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIa/Ie POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosiornu, pyHKIMOHAIBHOW I'PaMOTHOCTH YeJIOBeKa JUIsl pellieHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBAaTh COIep)KaHUE OMOJOTMYECKUX TEPMUHOB U TOHSATHIM: BUJ, MOMYJISALIHNS,
reHooHA, SBOMNIONMS, JBUXKYLIME CHUIbl ((aKTOpbl) SBOJIOIHMH, MPHUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, HSKOJOTHYECKHE (DAKTOphl, SKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTHI, LIETIN MIUTaHHsI, YKOJIOTHYECKasi TMpamMuia, OMoreoreHos3, ouocdepa;

yMEHHE Wu31aratb Ouonoruyeckue Teopuu (3BomounuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKAsl TEOPHUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasliieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u nyted spomonuu A. H. CesepuoBa, yueHus o
6uocdepe B. . BepHazackoro), onpenensars rpaHULbl UX IPUMEHUMOCTH K KHBBIM CHCTEMaM,;

YMEHHE BJIa/IeTh METOJaMH HAy4YHOTO IMO3HAHUS B OMOJIOTHMHU: HAOJIOJCHHME M ONMHCAHUE
KHUBBIX CHCTEM, I[POLECCOB U SIBICHUN, OpraHu3alus M MPOBEIACHHE OHOJIOTHMYECKOTO
SKCHEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIy HCCIe1yeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJYYCHHBIX PE3YyJbTAaTOB, HCIIOJb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYLIECTBEHHBIE TPU3HAKH CTPOEHUS OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUI, TPOAYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOI€OLIEHO30B U HSKOCHUCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACJEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JCUCTBUS 3KOJOIMYECKHX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOIOTE€HHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOT€OXMMHUYECKHX LUKIOB B
ouocdepe;

yYMEHHE NPUMEHAThH MOJyYECHHbIE 3HAHUS JUJIS1 OOBSCHEHUS] OMOJIOTHYECKUX IPOILIECCOB U
SIBJICHUM, JJI IPUHATHUS IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HU C LIENIbI0 00eCIeUeHHsI
0€30MIaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIIOJIEH, COONIONEHUS] HOPM
IPaMOTHOTO IOBEJIEHUS] B OKPYXaloIleld NpUPOIHONW cpelae, MOHMMaHUE HEOOXOJUMOCTH
HCIIOJIb30BaHUs JOCTHKEHUIN COBPEMEHHOMU Ouosorun JUISL paLMOHAIEHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh 3JI€MEHTapHble OMOJOrMUYECKHE 3a/laduM, COCTaBJIATh CXEMBbl IEepeHoca
BEIIECTB M SHEPTHH B IKOCHUCTEMaXx (LIEMH MUTaHUs);

YMEHHE BBINOJIHATH Ja0OpaTopHble M MpaKTHYecKue padoThl, cOOMOAaTh MpaBuia MHpu
paboTe ¢ y4eOHBIM U 1a00OpaTOPHBIM 000pPYA0BAHUEM;



YMEHHE KPUTHYECKH OLIEHUBaTb M HHTEPHPETHPOBATH HMH(POPMAIMIO OHMOJIOTHYECKOTrO
COJICpXKaHMs, BKJIIOYAIOLIYIO0 IICEBIOHAYYHbIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
9KOJIOTUYECKHE MTPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOMICHHUs, 0000mas
OMoJIOrHYecKyl0 HHGOpPMAIMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJb30BaTh
MOHATUIHBIN anmapaT OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie | IlpakTnuyeckue
NMporpamMmblI Bcero oOpa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
but6mmoreka [IOK
! buosorus kax Hayka 2 0 0.5 https://m.edsoo.ru/7{41¢292
2 JKuBble cucTeMbl U UX OpraHu3alus 1 0 1 bubmorexa OK
https://m.edsoo.ru/7f41¢292
3 XHWMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 8 1 1 bubamorexa LIOK
https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 KusneneaTeIbHOCTD KIIETKH 6 0 1 https://m.edsoo.ru/7f41c292
5 PasmHOXeHHe U HHANBUAYATbHOE pa3BUTHE 5 0 | bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7{41¢c292
6 HacnencTBeHHOCTE U N3MEHUYNBOCTD g 1 15 but6mmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 | 0 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 PeszepBHOe Bpemst 1 bubnmorexa LOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 3 6



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 KIIACC

KoJsmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM (uudposbie)
Ne i/mt Konrpoabubie | IlpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsbl
bu6mmoreka [JOK
1 C) 0 9 1
BOTHOHOHHA DHOTOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprasu3Msl ¥ OKpyKaromas cpeaa 5 1 bubamorexa LIOK
P 24 s cpet https://m.edsoo.ru/7f41cc74
4 Coob I B 9 but6mmoreka [IOK
0001IECTBA U IKOJIOTUYECKUE CUCTEMBbI hittps:/m.edsoo.rw/7f41cc74
5 PeszepBHOE Bpems 2 bubmorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJsn4yecTBo 4acos Jara JJIeKTPOHHBbIE HU(POBLIE
, Tema ypoka Kontposabnbie | IpakTHueckue 00pa3oBaTe/bHbIE
n/n Bcero U3y4YeHH s
padoThbI padoThbI pecypchl
bubmuoreka [JOK
1 b 1 https://m. .1u/863e6122
MOJIOTHS B CUCTEME HAyK 0 0 07.09.2023 ps://m.edsoo.ru/863e
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOMH
s | Nt enammosam g |1 0 03 buGmmotexa LIOK
B P ' 14.09.2023 | https://m.edsoo.ru/863e6122
METOJIOB MPU U3YYICHUN
OHOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsi, | 0 1 bubmuorexa [JOK
IPOIIECCHI U MX U3yUYCHHE 21.09.2023 | https://m.edsoo0.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIIeTKU. Bona 1 0 0 bu6nuorexa [IOK
Y MUHEpaJIbHBIE COJIH 28.09.2023 | https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 b .C 0 1 0 0
CAIEH TOCTAR H CTPOCHHE BETOB 05.10.2023 | https://m.eds00.ru/863e6b72
DepMeHThl — OUOIOTHYECKUE
Kkarajau3aTopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuenue 1 0 | bubmuotexa [JOK
KaTaJINTUYCCKONW aKTHBHOCTH 12.10.2023 | https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha mpUMEpe aMHUJIa3bI
WJIH KaTajiasbl)»
but6mmoreka [IOK
I 1 0 0
! Yraegozer. Jlumiet 19.10.2023 | https://m.edsoo.ru/863e6870



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

bu6mmorekxa [IOK

8 Hyxnentonsie kncroter. AT® 0 09.11.2023 | https://m_edsoo.ru/863e6d5c
9 Hcropust 1 METOBI U3yYEHUS 0 bubmuorexa [IOK
kietk. Kietounas teopust 16.11.2023 | https://m.edsoo.ru/863e6e88
10 Knetka kak 1nenoctHas xuBas 0
cucrema 23.11.2023
CtpoeHue dyKapuoTHIECKON
kieTku. JJabopaTopHas padora Ne
2 «M3yuyeHue cTpoeHHs KIETOK bubmuotexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6f0
. 30.11.2023
OaKTepHii oI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAaHUE»
but6mmoreka [IOK
12 Obwer peitiecTs i MeTaGoH3M 0 07.12.2023 | https:/m.edsoo.ry/863e766¢
bu6mmorexa [JOK
13 (borocuiTes. Xemocirres 0 14122023 https://m.edsoo.ru/863e7c98
14 OHepreTHyecKuii 0OMeH 0 bubamoreta LIOK
21.12.2023 | https://m.edsoo.ru/863e7aae
JKu3HEHHBIHN UK KIETKH.
Jenenue knetku. MuTos.
15 JlabopaTtopnas pabota Ne 3 | bubmuorexa [JOK
«Habmonenre MuTO3a B KIIETKAaX 28.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpemapaTax»
16 Bbuocunres Oenka. Peakuus 0 bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a 11.01.2024 | https://m.edsoo.ru/863e796e
17 Tpancnsauus — OuocuHTe3 Oeka 0 bub6mmorexa LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

18.01.2024

https://m.eds00.1ru/863e796¢e

Hexnerounsie ¢popmbl )KU3HU —

bubmuoreka [JOK

18 BUPYCHI 0 25.01.2024 | https://m.edsoo0.ru/863e7540
DopMBI pa3MHOKECHUS bubamorexa LIOK
19 OpraHH3MOB 0 01.02.2024 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
5 bu6mmoreka [JOK
20 Meiios 0> 08.02.2024 | https:/m.edsoo.ry/863e7f4a
O6pa3oBaHue U pa3BUTHE
MTOJIOBBIX KJICTOK.
21 OmnonorBopenue. JlabopaTopHas 0.5 bu6nmoreka [JOK
pabota Ne 4 «M3ydeHue cTpoeHHs 15.02.2024 | https://m.edsoo.ru/863e81b6
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTaxj»
” NHauBHyanbHOE pa3BUTHE 0 bub6morexa [IOK
OpPraHu3MOB 22.02.2024 | https://m.edsoo.ru/863e8436
I'enetuka — Hayka o
23 HacnemTBeHHogTH Hu 0 bubmorexa HOK
29.02.2024 | https://m.edsoo.ru/863e8612
U3MCHUYUBOCTH
3aKOHOMEPHOCTU HACIEAOBaHUS
24 HpI/IBHaKO]I:. MOHOFI/IGpI/II;[HOC 0.5 bubmorexa LIOK
07.03.2024 | https://m.eds00.1u/863e8878
CKpEIBaHHE
35| Sasonscnmomons 05 b morera LIOK
14.03.2024 | https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclieI0BaHHE
26 HII)-[I/BHaKOB. Ha6op:[TopHaﬂ pabora 0.5 bubmorexa HOK
21.03.2024 | https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenune pe3ynbTaToB



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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

MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO
CKpEIIMBAHUS Y TPO30(IIIBI HA
TOTOBBIX MUKPOTPENapaTax»

I'enetuka nona. Hacinegosanue

bubmuorexa [IOK

27 MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 05 04.04.2024 | https://m.edsoo.ru/863e8c60
M3MeHYHUBOCTb.
Henacneacrrennas
M3MEeHYNBOCTh. JIabopaTopHas
73 pabota Ne 6. 3yuenue 0.5 bubmuotexa [JOK
MOAN(UKAITMOHHON 11.04.2024 | https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHHUE
BapHAIIMOHHOTO psija U
BapUALIMOHHON KPUBOI»
HacnencrBeHHas N3MEHYUBOCTb.
29 JlabopaTopnast pabota No 7. 0.5 bubmuotexa [JOK
«AHanu3 MyTanui y 1po30¢uibt 18.04.2024 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTIpEnapaTax»
30 I'eneTnka yenoBeka 0 Bubnuorexa LIOK
25.04.2024 | https://m.edsoo.ru/863e¢8d78
PesepBHblil ypok. O60011€6HHE TIO
31 TeMme «HacieacTBEHHOCTD U 0 02.05.2024
W3MEHYHBOCTH OPTaHU3MOBY»
32 Cenekius Kak HayKa U IpoLece 0 bubmorexa [OK
16.05.2024 | https://m.edsoo.ru/863e¢9214
1 MeToabl 1 JOCTHKEHUS CEICKIINU 0 bubmmoreka [JOK
pacTEeHUM U KUBOTHBIX 18.05.2024 | https://m.edsoo.ru/863e9214
14 buorexHosmorust kKak oTpacib 0 bubmuorexa [JOK
MIPOU3BOCTBA 23.05.2024 | https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

1. buonorus. Paboune mporpammel. Ilpeamernas nuHus y4eOHUKOB «JIMHUS >KUZHUY.
10—11 knaccer : yueb. mocobue i oOieoOpa3oBar. opranu3anuii: 0a30Bblid ypoBeHb / B.
B. IMaceunuk, I'. T'. [Isenor, T. M. Epumona. — M.: IIpocemenune, 2017. — 96 c.

2. VYueOuuk: buomorusa. OOmas Ouonorus. 10-11  xm.: yueOHMK s
obmieoOpazoBarensHbIx yupexkaenuit / A.A.Kamenckuii, B.B.[laceunuk, A.M.Py6ros: - M.,

[Ipocsemenue. 2019 .

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroanueckoe mocobue AnnpeeBor H.JI.  buomorusa.10-11 xmaccer /H.JI. Anapeesa, C.1O.
Acranuna .- M.: MueMo3uHa, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmorexa [IOK

https://resh.edu.ru/

https://education.yandex.ru/main

https://www.yaklass.ru
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https://www.yaklass.ru/




