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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMsbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpENENICHUS
NOIX0/0B K (DOPMHUPOBAHMIO COJepKaHus ydeOHoro mnpenmera «buomorus» cocraBuiIn:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEeISIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U OOECNEYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHUE O TENsx, 00 o0mIeil cTpareruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS OOYyYaloOIIMXCS CpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
paszienaM M TeMaM, PEKOMEHAYEeMYIO MOCIeI0BATEIbHOCTh M3YYEHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIAMETHBIM pe3ylibTaTaM oO0ydeHUss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00y4aromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnoruun (10—11 kmaccel, 6a30BbIif ypOBEHb) peaanM30BaH MPHHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKaromei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOpHUH, a TaKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHOJIOTUU YJEIEHO BHHUMAaHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HaHWH B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOrO TMOBEACHUS B OKPYKAIOLIeH MPUPOIHOH cpere,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOIUKTOBAHO HEOOXOIUMOCTBIO 0OeCTIeueH s YCIOBUN JUISl PEIICHHS
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeAroiaraet
dbopMupoBaHrUe Yy OOYYarOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM IUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOImero o0Opa3oBaHHUsS 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPHUPOJE, €€ OTINIUTENBHBIX MIPU3HAKAX — YPOBHEBOM
OpTaHMW3allMil M OHBOJIOLMH, CO3MaéT YCIOBHUS JUIsS: TO3HAHUS 3aKOHOB J>KUBOW TMPHUPOJIEI,
¢dopMupoBanus (YHKIIMOHAIHLHOW TPaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KH3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHwe OWONOTHS UMMEET TaKKe s PEIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero ooOpa3oBaHus, couuannzanuu odyyatomuxcs. M3yyenue
onosoruu obecrieunBaeT YCIIOBHSA LTSt (bopmupoBaHUs WHTEJUICKTYaTbHBIX,



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TMPEJCTABICHUSMU W3 APYTUX Y4EOHBIX MPEAMETOB, B
4acTHOCTH, (pU3HKH, XUMUU U Teorpaduu. HazBaHHBIE MONOXKEHUS O MTpeIHA3HAUYCHHH YIeOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ui ONpEIENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KaHUS, IPEJICTABICHHOIO B IPOrpaMMe o OMOJIOTHH.

OT160p conepxkanus yueOHoOro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3ULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestolle
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT D3JIEMEHTBHl COJCpPXaHUSA, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHUA
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CrpyKTypupoBaHHue coOJepKaHus y4dyeOHOro MaTepuasia B HporpaMMe IO OHOJIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTpYKType ydeOHOro mnpeamera «bHonOrus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUA», «KieTka kak OMOIOTHYECKas CUCTEMA,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS /I TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUNH O OHMOJOTMYECKHX TEOpHUAX, YUEHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOAAaX HAY4YHOI'O II03HAHUS,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pAa3HOIO YPOBHSI OpraHu3alluy,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIlecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3IJISIJIOB,
ueH U MOJIX00B K U3YYEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYCHHE OHOJIOTMYECKHUX
3HaHUW B MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTU TIO3HAHHS YEJIOBEKOM >KHBOHM MPHUPOIH,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS ITHUECKUX HOPM NP MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HaHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE Mep MPO(PHIAKTUKY 3200 ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPEIIHEro Oo0IIero 0Opa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COILEPKXAHUE OBYYEHHUA 10 KJIACC

Tema 1. Bnosnorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb OGuonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CrucreMa OMOJ0rHUYecKUX HayK.

MeToap!l MO3HaHUA KUBOW MPUPOB! (HAOII0AEHUE, SIKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOU IPUPOABDY.

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYEHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3AUSA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Oouonornu. OTianyue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU NMPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(hEPHBIA.

JdeMoHcTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKUA KU3HW», «YPOBHU OpPraHHU3aIMU >KUBOU
PUPOIBI».

O6opynoBanue: moaens Mosiekyinl JJHK.

Tema 3. XuMH4YeCKHil COCTAaB M CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMK BOJABI M MHUHEpPANBHBIX BellecTB B KkieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0eIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIN OEIKOB.

®epmeHThl — OHojoruyeckue karaiausatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas cneuu@uuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmall, TJHUKOTeH, LeJultoio3a). buonornueckue ¢yHKuuu
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIeBOJIOB, OEIKOB M JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynxunuum PHK. Buger PHK. AT®: ctpoenue u
byHKINN.

[Mutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aMMOACHCTBHS UAEH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3yUEeHUSI KIETKH.



Knerka kak nenoctHas xuBasi cuctema. OOmiye nMpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CUHTE3a Oelka.

Tumbl KIETOK: DJYyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOEHHS
MIPOKapUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIBLHON, YKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknmu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHue MHUTOXOHIAPUM W IJIACTHA.
Bunast mitactun. HememOpanHbie OpraHOUIbI KJIETKU: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, IEHTPHOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif eHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuer u cxembl: «[lepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxkneunossie kucnotel. JJTHK», «Ctpoenue monekynslt AT®y», «CTpoeHue syKkapuoTUuecKou
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s1/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyAOBaHME HJsi MPOBENCHUs HAOIIOICHHUIA,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpOeHHUS KJIETOK pPACTCHHUH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMS  (IJIACTUYECKUM OOMeH) u
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poipb
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHblif. Pons depmeHTOB B 0OMeEHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a [T KU3HHU Ha 3emiie. BausHue yciaoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYEeHHWE XEMOCHUHTE3a IS JKU3HH Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBaHUE SHEPTUH B KJIETKe. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u



ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peanumzanus
reHeTH4YeCKON mHpopManuu B KiIETKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cuate3 PHK. Tpancisiusa — 6uocuHTe3 Oenka. Dranbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUs BUPYCHBIX 3a00ICBaAHHIA.
JdemoHcTpaumuu:

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

Tabmumer u cxembl:  «Tumel  mutaHus», «Metabomusm»,  «MHUTOXOHAPUSNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IAHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrnii 1wk, WM KU3HEHHBIM IMKJI KieTkd. MuTtepdaza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cunte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. Llutonoruueckre OCHOBBI Pa3MHOKEHHSI U UHIUBUAYATHHOTO Pa3BUTHUS
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum muto3a. [lpoiecchl, MpouUCXOIAIINEe HAa Pa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBO€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HAYEHHE JUIS
CEJIEKIINH.

[TonoBO€ pa3MHOKEHUE, €TO OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxomsmniue Ha cragusax Menosa. [loBeneHnue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. I10JI0BBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3ouj,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MO3BOHOYHBIX MKUBOTHBIX: JPOOJICHHE, TacTpyJsLus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pa3zButue pacteHuii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOECHUE CEMEHH, CTaINHU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pacTeHHil», «JlemeHne KIeTKu
OaxTtepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBD», «KIETOUYHBINH LMK,
«Permukanus THK», «Mutosy», «Meio3», «llpsamoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOIEHE3A).

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sinexnerka milekonuraromero», «KapuokuHes B KIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue knerkuny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopnas pabota Ne 3. «HabOmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHeTHMKH. Poib UUTOIOTMM U
HMOpHUOJIOTHUN B CTAHOBJICHUM I'eHeTHKHU. Bxitag poccuiickux u 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIONIOTUYECKUH, UUTOTeHEeTHYECKHd, MOJEKYISIpPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIONb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [. MeHaenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eIMH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. Ilomnoe u
HEIOJIHOE JJOMUHUPOBAHME.

JurubpunHoe ckpemMBaHHe. 3aKOH HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTMOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpelIMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IETIeHUs] TEHOTUIIA OCOOH.

CuenneHHoe HacieoBaHue mpusHakoB. PaGora T. Moprana no CleIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTUUeCKHe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble OpraHu3Mbl. HaciienoBaHue IpPU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BHIbl N”3MEHUMBOCTHU: HEHACIIEACTBEHHASI U HACIEACTBEHHAsA. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTepUCTUKAa MOAU(PHUKAIMOHHON H3MEHYHMBOCTH.
BaprannoHHbIi psag v BapuannoHHas Kpuad. Hopma peakuuun npusnaka. KonnuecTBeHHbIE H
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, My reHOTUNINYECKAsi, N3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 1OJNIOBOM mpolecc — OCHOBAa KOMOMHAaTHBHOM HW3MEHUMBOCTH. MyTallMOHHAS
u3MeHYUBOCTh. Kiaccuukanus myTranuil: reHHble, XpOMOCOMHBbIE, T'e€HOMHBIe. YacTtoTa U
INPUYMHBI MyTaluil. MyTtarenHble GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACJIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BHesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTbD.



I'enetuka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
TeHEeaIOTUYeCKUH, OJIM3HENOBBIM, ITUTOTCHETUYECKUH, OMOXUMHYECKHA, MOJEKYISIpPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0onieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACNEACTBEHHOM MPeapacroyioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUCHUSI TCHETHYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIoBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuupl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«urubpumHoe ckpenBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3auMopeiicTBUEe ajuielIbHbIX T€HOB», «l eHeTnyeckue KapThl pacTEHUM, KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJENOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTrKa rpynmn KpoBuy», «MyTarmoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpecT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMBI KPBIIILEB U OKPACKHU Teja), repbapuii
«I"opox MOCEBHOW.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padora Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIpErapaTaxy.

Jlaboparopnas pabota Ne 6. «M3ydeHre MoauPUKATMOHHONW U3MEHYHBOCTH, TTOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnass pabora Ne 7. «AnHamu3 wyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukamnus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOpOIa, IITaMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MaccoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLIUU
pacTeHul U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Uucras nwHUA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpuguzanus W e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHUSI CEeNEeKUUU PACTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kiierounas wumxenepus. KietouHsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLMIO, MJIEMEHHYIO (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U e&
MecTO B OMoJI0ruU. BiysHue 3BONIOLIMOHHOM TeOpHH Ha pa3BUTHE OUMOJIOTMU U IPYTUX HayK.

CBuzerenscrBa dBomonuu. [laneoHTosOrMYECKHE: NOCIEA0BATENBHOCTD IOSIBICHHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyusl 3MOPHUOHOB PA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HHUKHOBEHMSI JIapBHHU3MA.
JIBIOKyIIMe CHMJIBI  SBOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXEHHE IIpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ oCHOBHBIE TOJIOKEHUSI.

Muxkpoaontonus. [Tomynsanus kak eIuHUIA BUA U 3BOJIIOLUN.

JBmwxynme cuibl ((hakTophl) 3BOJIOLUKM BUAOB B NMpHpoJie. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiivoHHBIE BOJHBI U Apedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [Ipumeps! npucnocodnennit
y opranuzmMoB. ApoMop(h03bl U UIN0-aJaNTaLNH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MaxposBomonus. @opMbl 3BOMIONUHN: (QHIETHYECKAs, JUBEPreHTHas, KOHBEpreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMTIOIHH.

ITpoucxoxaeHue  OT  HECNELUAIM3UPOBAHHBIX  IPEAKOB. [Iporpeccupyromias
crenuanusanys. AganTuBHas paauanys.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIECTBOBAHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii»y, «MHOrooopasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBaHue», «lIpucnocoOieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, Kosutekuus «lIpumepsl 3alUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», BiIaKHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOpMBbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Jlaboparophnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «OmnucaHue npUCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KM3HU Ha 3emJie.

JloHayuHble TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BO3HUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHcnepMus. XUMHYecKas 3BOJIOLUS. AOMOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOW 3BoJirony. HavanbHble sTansl Ouonorudeckoit somtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOJIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PasButne >xku3HM Ha 3emse 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ TEpPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo30iiCcKas 3pa U €€ Nepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TIeojIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
PacTUTENBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U >KUBOTHBIX. [losiBieHwue,
pacuBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue IBOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpPOMOJOrus Kak Hayka. Pa3BuTue npeacTaBieHUd O
IIPOUCXOXKIECHNN YelloBeKa. MeTo 1l M3yueHus aHTpororese3a. CXoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopel) aHTpororeHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILIUICHUE,
peub.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



HCKOMaeMbIX OCTATKOB, BpPEMsI CYIIECTBOBaHHS, 00JAaCTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE OOJbBINIKME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHUYecKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeuecKre pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuua,
KoJuteKus «@opMbl COXPaHHOCTH UCKONIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTueckast padota Ne 1. «3ydeHre MCKOMAEMBbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd M pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[eicTBHE IKOJIOTUYECKUX (PAaKTOPOB Ha OPraHU3MBI.

AOuoTtuyeckue  (akTophl:  CBET, TeMIlepaTypa, BJIAKHOCTb.  DOTONEPUOIU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX akTOpoB. bronorndeckre puTMbl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanusi, MyTyalu3sM, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHMWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHUe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTEPUCTUKU mnonyaauud. OCHOBHBIE MOKa3aTelu MOMYJIALMH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ peryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxemsl: kaprta «[Ipupoansie 3086 3eman», «Cpebl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llonmynsuuu», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD.

JlaboparopHnas padota Ne 4. «BinsiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
pOCTpaHCTBEHHAs!, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckue cucreMbl (3kocuctemsbl). [lonstue 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AJKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M NMOTOK 3HEpruud B dKocucteme. Tpoduyeckue (MUILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBL: OHmomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOCHCTeMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonorndyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycToMuuBOCTH dKocucTeM. CoxpaHeHHe OHOJIOrHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BeliecTB UM OHMOTCOXMMHYECKHE IMKJIBI JIEMEHTOB (YyIyiepona, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHus B ouocdepe. [1odbanpHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOB] U yenoBeuecTBa. CoxpaneHue OnopazHooOpa3usi Kak OCHOBA
ycroifunBoctd Onocepsl. OCHOBA PaLlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcamMH U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmunel u cxemsl: «[lumieBsie nenuy», «buoreHo3: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llenmu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOWHOro Jjecay, «buoreHos
BOJIOEMaA», «ArponeHo3», «lIpumepHbie aHTPOINOIE€HHbIE BO3JCUCTBHUS HAa MIPUPOIY»,
«BaxHelme WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnstomas ouocheps», «DakTopsl Aerpaganuu nousy, «I[lapaukoBsiil 3¢ dexT», «PakTopsl
PaIMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTpykTypa ouochepsn», «Pacnpocrpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIEJTb-aNTTHKALHS «Tunu4neie OHMOIIEHO3BI», repOapuii
«PacturenbHble  cooOmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX
CEITbCKOXO3SUCTBEHHBIX  KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pACTeHWHl W  IKUBOTHBIX,
MPUHAJJISKAIINE K Pa3HBIM SKOJIOTMYECKUM TpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
®Deneparyu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA IIPOITPAMMSBI 10 BUOJIOTUN HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA30OBAHU A

Cornmacho ®I'OC COOQO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS HpeaMera «buosorus» BbIIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUUCKOM  Tpa)IaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYeHHUIO OHOJOIrWH, LENEHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYy4aroUIMxcs PYKOBOJACTBOBATHCS B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM  YCTaHOBKAaMH, IPUCYLIUMHU  CHCTEME
OHMOIOTHYECKOTO 00pa30BaHMs, HAJIMYHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlnyHoCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buosiorus» AOCTUraroTCs B €IUHCTBE
yu4eOHOW M BOCIUTATENIBHOMN JI€ATENbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3WLMU JIMYHOCTH, MATPUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAacClE€OUI0 U  TpajuLUsaM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, pupojie U OKPYKarollen cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYalOIIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM ILIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3aLUN OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  00ydYaromerocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATENBHOCTH MPHU CO3JJaHUHU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIIOJIHEHUH ONOJIOTHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JIOJIEH C pa3HbIMU YOSKICHUSMHU, KYIbTYPHBIMU IIEHHOCTSMHU M COLIMAIBbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEIAOBATENbCKUX 3a]ad, YBAXXUTEIBHOTO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM 53BIK M KYJIBTYpPY, IIPOIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHI U OT/bIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KMU3HECHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIICHUE YPOBHSI SKOJOTMYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITa IUIAHUPOBAHMS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIel CpeIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU U3YYCHUH OMOJIOTUU 3HAHUS M YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEINPUITUE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYKAKOLIECH NPUPOIHOU CpeXe,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYUE PA3BUTOrO HKOJOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenuduku OMONOrMM Kak HAyKH, OCO3HaHHS €€ posid B (OPMHPOBAHUU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MPOOJIEM COXPAHEHUS TIPUPOTHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BHIXOAA M3 TI00ATbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECKHX 3HAHWUN B IIENSX MOBBIIICHUS OOIIeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOH T'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS Ul aHanu3a W OOBSCHEHUS SIBICHUHN
OKPYKAIOIIeT0 MHUpa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul PEeLIeHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEAMETHBLIE PE3YJIbTATDBI

MeranpeamMeTHble pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMSI MHPOBO33PEHHS] OOYYAIOIIMUXCS  MEKIUCIHUILUIMHAPHbBIE
(MeXnpeaIMeTHbIe) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OOYYarOIIUXCs,
CIOCOOHOCTh 00yJarmuxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUTITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

MertanpeaMeTHble Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OBjaieHHe YHHBEPCAJbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIB30BaTh TIPH OCBOCHUM 3HAHUW NPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, KiaccuuKanuu, 0O0O0OIIEeHHUS), PACKPBIBATh CMBICI OHOJOTHYECKHX
MOHTU (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSMU);

ONpENENATh LENU JeATeTbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JTOCTHKCHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MMOCTABICHHBIMU IEISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHSTHUS Uil 0ObsACHEeHUs (AKTOB U SBICHUN KUBOU
MIPUPO/IBL;

CTPOUTH JIOTMUECKHE pacCyXkAcHUs (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMaTPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH
BBIBO/IbI U 3AKJIIOUYEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI ¢ YUETOM aHAIKM3a UMEIOLIUXCS MaTepUATbHBIX
1 HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEISM,
OIICHUBATh PUCKHU MOCIIEICTBHUI IS TEIBHOCTH;

KOOPJAMHHUPOBATh M BBIIONHATH pPabOTy B YCJIOBHUSX pEaTbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIINICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBHUS:

BJIQ/ICTh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOW AESITENbHOCTH, HaBhIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY TOMCKY METO/IOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOI0OB TTO3HAHUS,

WCIIOJIB30BaTh PAa3JIMYHbIE BUJBI ACATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
MHTEPIIPETAINU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUsSX, B TOM YHUCIE MpPU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIHOYEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJISATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelieHHs, HAXOAWTh AapryMEHThl JUIA JOKa3aTelIbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B IIO3HABATENbHYI0 M  IPaKTHYECKyl0  00jacTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBbIE WJEM, HNpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIue aJbTepHATUBHbIEC PELICHHUS.

3) pabdora ¢ unpopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMaLUU (TEKCTe yuyeOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHUJIOB U (opM
NPECTaBJICHUS, KPUTUIECKH OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI NPH IOHCKE W O0TOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCITOJIb30BaTh HAy4HbBIM S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OMOIOTHYECKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIaJ€Th HABbIKAMU PpACHO3HABaHUS M 3allMThl WHpOpMalUuu, HHGOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOenmue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HU, aKTUBHO Y4acTBOBAaTh B JHaJiore
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJFHO BBINIOJHEHUS TMIpeIyiaraeMoil 3aJa4d, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHHS, MOHMUMATh 3HAUEHHE COLMAIBHBIX
3HAKOB, MPEANOCEUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHI, YMETh CMSATYaTh KOH(MIUKTH U
BECTH TIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aMMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JPYTUX JIOAEH, MPOSIBIIATh YBaXKUTEIBHOE OTHOIIEHHE K COOECEJHUKY U B KOPPEKTHOU (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;



pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHOH pabOThI IpU
peleHnH OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS IPYIIOBBIX
¢dbopM B3aMOAEHUCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH U KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaXKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIMI pe3ysnbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJEHU C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiajeHue YHUBEPCAJIbHBIMHU PeryJsATUBHBIMU AeHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHUA NpoOiIeM M UX pELIeHHUs B
KU3HEHHBIX M YUE€OHbIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYNKAaxX MO OTHOIIEHUIO K KUBOW MPHUPOJIEC, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW JESTEIBHOCTH U
JKU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PeLIeHUs MpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JIaCTsIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHMBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;



MpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH;
pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIMH JPYTOTO YeTIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsble pe3ynbraThl ocBoeHUs nporpamMMmel COO no 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue 1t yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHOCcOOBl JICMCTBUH 10 OCBOCHMIO, WHTEPHpPETAllMd W NpeoOpa3oBaHUIO 3HAHWA, BUIBI
JEeSTEIbHOCTH 10 MOJYYEHHIO HOBOTO 3HAHMS M IPUMEHEHHIO 3HAHWH B Pa3IMUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOCHHS YydeOHOro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OHOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA JUIS PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIECTB M  IpEeBpallleHue DSHEPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOHM3BEIECHUE
(penpoayKuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHUE u3jiaraTb OHOJOIMYECKHE Teopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
HEeHTpajdbHas JorMa MOJEKyIsapHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIEHHUS KyIbTypHbIX pactenuit H. U.
BaswuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOro NMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIEHUH, OpraHu3alus M TIPOBEJEHHE OUOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHME BBIIEIATh CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKApPHOT U JyKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IPEBpaLeHNs] PHEPrUU B KIIETKE, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILUIOJOTBOPEHUS, PA3MHOXKECHMSI, HHIUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHME MPUMEHSATH MOIY4YECHHbIE 3HAHUS NI O0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEIEHUI B MOBCEJHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/0POBbS OKPYXKAIOIIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJECHHUsI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHHEe HEO0OXOIMMOCTH
WCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NJIs palrOHAIbHOTO
MPUPOIONOIB30BAHUS;

yYMEHHUE pelaTh 3JIeMEHTapHble TE€HETHYEeCKHe 3aJayd Ha MOHO- M JAUTHOpHIIHOE
CKpeIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1JAOOpaTOpHbIE U MpaKTHUYECKHE padOThl, cOOMIOAaTh MpaBHia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;



YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3ynabTaTbl OCBOEHMsA YydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJDKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUls PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/ICP)KaHUE OMOJIOTHYECKUX TEPMUHOB U TMOHATHI: BUJI, TIOMYJISIIINSA,
reHO(OH], HBOJIONUS, JBIKYIIHE CHIB ((AKTOpPhI) DSBONIONHMH, TPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPHI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEyLEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHME Hu3iaraTb Ouosornueckue Teopuu (dBomtouuoHHas Tteopus Y. J[lapsuHna,
CUHTETHYECKasl TEOpUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBeprosa, yueHHs o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M HPOBEJCHUE OHOJIOrHYECKOro
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHHE 3aBUCHUMOCTH MEXIy MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyY€HHBIX PE3YyJbTaTOB, HCIIOJIb30BAaHHBIX HAYUYHbBIX IOHATHMH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, MPOAYIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTCOlEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHUS HKOJIOIMYECKUX (AaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPIMU B KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHME MPUMEHSAThH MOJTY4YECHHbIE 3HAHUS N7 O0OBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEILEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JHOJIEeH, COOMIONEHUST HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJIOTHMYECKHE 3a/lauM, COCTAaBJIATH CXEMBbl IEepeHoca
BEIIIECTB M SHEPTUU B SKOCUCTEMaxX (I[eNH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OLIEHMBAaTh U HHTEPIPETUPOBATh MHPOPMALUIO OHOJIOTHMYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOi WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNlbl), pPacCMAaTPUBATh TJIOOAIbHBIC



9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
brotorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41¢c292
JKvBBIE cHCTEMBI U UX OpraHu3aIus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
XUMHYECKUH COCTAaB U CTPOCHUE KIIETKH 8 0 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzneneaTenbHOCTb KJIETKH 6 0 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXeHue 1 HHAUBUAYAIbHOE PA3BUTHE 5 0 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 0 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
Pesepaiioe Bpess 1 1 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubmuoreka [{OK
. JBOMONHOHKAS OHOOrHs o 0 L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpeia 5 0 1 bubmroreia LIOK
P Py RAIomaz cpea https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 9 0 0
Coo0riecTBa U HKOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBHOC BpentA 0 https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 34 1 5

[NPOTPAMME



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

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Hara
Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
MeToabl mO3HaHU KUBOU
npuposl. [IpakTudeckas padora
ngj lp«Ii[IcnonimBaHHe pa3IJ)H/IqHLIx 1 0 0.5 Bubnuorexa LIOK
06.09.2024  https://m.edso0.ru/863e6122
METOJIOB TPU U3YYICHUHU
OMOJIOTHUECKUX 0OBEKTOBY
bubmuorexa [JOK
Buosnorus B cucteme Hayk 1 0 0 13.09.2024 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
buonornyeckue CUCTEMBI, 1 0 0 bu6nmoreka [JOK
MIPOIIECCHI U X M3YyYeHHE 20.09.2024  https://m.edsoo.ru/863e6564
XuMHU4YeCKuil cocTaB KiIeTku. Boma 1 0 0 bu6mmorexa [IOK
Y MUHEpAJIbHBIE COJH 27.09.2024  https://m.edso0.ru/863e674e
bu6nmoreka [JOK
betiat. Coctas it cTpoetine Gekos 1 0 0 04.10.2024  https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue 1 0 05 bubnuorexa [IOK
KaTAIMTHYECKOU aKTUBHOCTH ' 11.10.2024  https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIA3bI
WJTU KaTajasbl)»
bubmuoreka [JOK
Yraesoet. Jiume L 0 0 18.10.2024  https://m.eds00.ru/863e6870
Hyxnennosbie kucnotel. ATO 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

25.10.2024

https://m.eds00.ru/863e6d5c¢

I/ICTOpI/IH U MCTOABI U3YUYCHUIA

bu6mmoreka [IOK

| kietku. Knerounas teopust 0 01.11.2024  https://m.edso0.ru/863e6e88
10 KieTka xak memocTHas KuBas 0
cucremMa 08.11.2024
CrpoeHue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpOeHHS KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 15.11.2024 https://m.edso0.ru/863e6ff0
OakTepHil 110 MUKPOCKOIIOM Ha o https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOTIpEIapaTax u ux
OTICaHUE»
12 OOMeH BeIIECTB WA META00IN3M 0 bubmorexa HOK
22.11.2024  https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 otocnTes. XemocHres 0 29.12.2024  https://m.edso0.ru/863e7c98
14 DOHepreTndyeckuii 0OMeH 0 Bubmorexa IOK
06.12.2024  https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knerku. MuTos.
15 JlaGopatopnas paborta Ne 3 05 bubmuorexa [IOK
«HabmroneHe MUTO3a B KIIETKAX ' 13.12.2024 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIIKa JIyKa Ha
TOTOBBIX MUKpPOITpEapaTax»
16 buocunTes Oenka. Peakimst 0 bubmuorexa [JOK
MaTPUYHOTO CHHTE3a 22.12.2024  https://m.edso0.ru/863e796e
bu6mmoreka [IOK
o Tpasenstiis — GocHrTes Genka 0 27.12.2024  https://m.eds00.ru/863e796¢



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
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18 Hexnerounsie GopMbl )KU3HU — 0 bubmuorexa [IOK
BHPYCHI 10.01.2025 @ https://m.edso0.ru/863e7540
19 ®opMbl pa3MHOKEHUS 0 bubmuorexa [IOK
OpraHU3MOB 17.01.2025  https://m.edso0.ru/863e81b6
. bu6mmoreka [IOK
20 Meitos 0 24.01.2025 https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
TMIOJIOBBIX KJIETOK.
21 OmnogorBopenue. JlabopatopHas 05 bubnnoreka [JOK
pabota Ne 4 «3yueHue cTpoeHuUs ' 31.01.2025  https://m.edso0.ru/863e81b6
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
99 NunuBunyansHOE pa3BuTHe 0 bu6mmoreka [JOK
OpraHHU3MOB 07.02.2025  https://m.edsoo0.ru/863e8436
I'enernka — Hayka o
23 HacneHCTBeHHoZTKH " 0 bubmmoreia LIOK
14.02.2025  https://m.eds00.ru/863e86f2
W3MECHUYUBOCTH
3aKOHOMEPHOCTH HACTIET0BaHUS
24 npmHaKoE. MOHOFI/I6pI/IIJL1HOG 0 bubamorexa IOK
21.02.2025  https://m.edso0.ru/863e8878
CKpEIIUBaHUE
UTHOPUIHOE CKPEIUBAHUE.
25 ?aKOH iefaBHcmfo:; 0 Bu6miorexa LIOK
28.02.2025  https://m.edsoo0.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CuerieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTopHas pabora
26 NIQ3 5 «3yuenne ppe3YJ'II:TaT(§)B 0.5 bubmorexa IOK
07.03.2025  https://m.edso0.ru/863e8c60

MOHOTHOPUIHOTO U JUTHOPHUIHOTO
CKpeUIMBaHus y Apo30(uiIsl Ha



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

rOTOBBIX MUKpOIIpenapaTax»

97 T'enetuka noma. Hacinenosanue 1 0 bu6mmoreka [IOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM 14.03.2025  https://m.edso0.ru/863e8c60
H3MeHYHnBOCTb.

Henacnencrsennas
M3MEHYMBOCTH. JlabopaTtopHast

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [IOK
MO (PUKAIMOHHOM 21.03.2025  https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIOHHOTO PsJIa U
BAPUALIMOHHON KPUBON»

HacnencrseHHass ©3MEHYUBOCTb.

29 Jlaboparopuas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHanu3 MyTalmi y 1po30Quibt 04.04.2025  https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax

30 I'eneTuka yenoBeka 1 0 Bubmmorexa LIOK

11.04.2025  https://m.edsoo.ru/863e8d78
PesepBHelIit ypok. O60011IeHNE T10
31 TeMe «HaciencTBEHHOCTD U 1 0
18.04.2025
W3MEHYUBOCTHh OPTaHU3MOBY
bu6mmorexa [IOK

32 (CemeKIns KK Hayka i mponiece 1 0 25042025 https://m.eds00.ru/863e9214

33 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 0 bubmuorexa [JOK
pacTeHui U KUBOTHBIX 02.05.2025  https://m.edso0.ru/863e9214

34 buorexHonorus Kak orpacib 1 0 bubnuorexa [IOK
MIPOU3BOJICTBA 16.05.2025  https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
. bu6mmoreka [IOK
1 DBOOLITA H METOLB! €& M3y et 1 0 0 06.09.2024  https://m.edsoo.ru/863ea20e
5 Uctopus pazsutus 1 0 0 bubnnoreka [JOK
IpeACTaBICHN 00 SBOIIOLUT 13.09.2024 = https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mirkpoosoons 1 0 0 20.09.2024  https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€MHMIIA BUJIA ¥ SBOJIOLUH.
4 HI;60pI:TopHI;sI pabora Jﬁg 1 1 0 0.5 bubmmoreia LIOK
27.09.2024  https://m.edso0.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBroKy1ie cuibl (3JIeMEHTapHbIE 1 0 0 bubnuoreka [IOK
(aKTOpBI) IBOIIOIMN 04.10.2024  https://m.edsoo0.ru/863e9da4
6 EctectBeHHbIi 0TOOD U €ro 1 0 0 bubnmnoreka [JOK
bopmbI 11.10.2024  https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pazoBaHueE.
7 Ha6§paToI;3Ha${ pabota Ne 2 1 0 0.5 bubmorexa HOK
18.10.2024  https://m.edsoo.ru/863e9fde
«Omnucanue npucrocoOIeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapaxkTepay
8 Hampasnenus u mytu 1 0 0 bubnuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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MaKpO?IBOJIOIHN 25.10.2024  https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOMIONINAN 0 01.11.2024
10 Ucrtopus xxu3nu Ha 3emiie u 0
METO/IbI €€ N3YUCHUS 08.11.2024
11 ['unore3bl NpOUCX0XKAEHUS KU3HU 0 bubmuorexa [IOK
Ha 3emiie 15.11.2024  https://m.edso0o.ru/863ea5a6
12 Pa3BuTue )xu3Hu Ha 3emiie 1o 0 bubmuorexa [JOK
3paM | Mepruoiam 22.11.2024  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KHUBOTHOTO
13 mupa. [Ipaktuaeckas padora No 1 05 bubnnoreka [JOK
«3yueHne UCKOTaeMbIX OCTATKOB 29.11.2024  https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B
KOJUIEKIIHSAX»
14 CoBpeMeHHas cuctema 0 bubnnoreka [JOK
OpPraHUYeCcKOTO MUpa 06.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YETTOBEKA 0 bubnuoteka [JOK
(aHTpOTIOTeHE3) 13.12.2024  https://m.edsoo.ru/863eac2c
16 JIBuoxymiye cuibl (pakTopsl) 0 bubnnorexka [JOK
AHTPOTIOreHe3a 20.12.2024  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIH YBOJIOIUH 0
YelioBeKa 27.12.2024
18 YenoBeueckue pacbl U NPUPOIHBIE 0 bubnnorexka [JOK
aJlanTaIyy 9eIoBeKa 10.01.2025  https://m.edsoo.ru/863eaeca?
PesepBHeIit ypok. O6001IEHNE TT0
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 0 17.01.2025

JKA3HU Ha 3eMiie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOJorus Kak HayKa

24.01.2025
21 Cpenpl oOuTanus u 0 bubnmoreka [JOK
IKOJIOTUYecKue HakTopbl 31.01.2025  https://m.edsoo.ru/863eafec
AobuoTtndeckue (HaKTopsl.
JlaGopaTtopnast pabota No 3.
«Mopdornoruueckre 0COOEHHOCTH
22 paCTSI({bI/If/'I U3 pa3HbIX MECT 0.5 bubmmoreia LIOK
07.02.2025  https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
23 buoTtndeckue hakTops 0 bubmorexa LIOK
14.02.2025  https://m.eds00.ru/863eb348
DKONIOTUYECKUE XapaKTEePUCTUKU
nomysitnn. [Ipaktudeckas pabota
24 Ne 2 <<H0HS‘ICT IUIOTHOCTH 0.5 21.02.2025
MOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — 0 bubnmnoreka [JOK
OnoLeHO3 28.02.2025  https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI 0 bubnmuorexa [JOK
(9KOCHCTEMBI) 07.03.2025  https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTeNn
97 3KOCUCTEMBI. DKOJIOTHYECKUE 0 bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. 14.03.2025  https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoaHbIe 3KOCUCTEMBI 0

21.03.2025



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29

AHTpOHOI‘eHHLIe OKOCHUCTEMbI

04.04.2025

30 buocdepa — riobanpHas 1 0 bubnmoreka [JOK
HKOCHCTEMA 3eMIIH 11.04.2025  https://m.edso0o.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 0 bubmuorexa [JOK
orochepsr 18.04.2025  https://m.edso0.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1 0 25.04.2025

33 CocymiecTBoBaHUE TTPUPOIBI U 1 0 bubnuorexa [JOK
9eJI0BEeYeCTBa 02.05.2025  https://m.edsoo.ru/863ebale
PesepBusiit ypok. O60011eHIEe

34 TeMbl «CooO1iecTBa u 1 0 16.05.2025
9KOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorwus, 10 knacce/ benses JI.K., Apmvmui .M., Ky3uenosa JI.H. u apyrue; nox
penakmueii bensesa JI.K., Ipivmuia .M., Akunoneproe o61mectBo «M3aaTenbeTBo
«ITpocBemenune»

* buonorus, 11 xacce/ benses JI.K., bopoaun [1.M., Jpmviui I'.M. u apyrue; non pegakuuei
bensesa JI.K., dpmvmuia .M., Aknmoneproe odmectBo «M3narenscTBo «IIpocsemnienner

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Jpiviun I'. M. buonorus. Paboune nporpammsl. [lpenmerHast muHus yueOHUKOB 1101
penakmueit [I. K. bensesa u I'. M. [Ipimmuna. 10—11 xnaceer: yue6. mocobue st
obmieoOpaszoBar. opranm3aiuii: 6a3oBerii yposens / I'. M. [Ipmvmun, O. B. Cabnura. — 2-¢
u3a. — M.: [IpocBemienue, 2021 — 47 c.: ui.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Martepuansl ardopmsl "Poccuiickas DaekTpoHHas mkoia'";
D0P mnardopmsr "[Ipocsemienue.py”






