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IHHOACHUTEJIbBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTUU TEOPETHUECKYI0 OCHOBY ISl ONPEACICHUs
MOJX0A0B K (popMUpOBaHHIO cojepkaHuig ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHnenrtyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENIEH, COJepKaHMUS,
pe3ynbTaToB 00yUeHUsI U TPeOOBaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB, IOJOXEHHS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTUH,
e€ 3HAUEHWU B NO3HAHUM XUBOW MPHUPOABI U O0ECHEUYEHHUU CYLIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosiorun Aa€T MpencTaBIeHUE O 1esiX, 00 001Iel cTpaTeruu ooydeHus,
BOCITUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CpelcTBaMH ydeOHOTO TmpenaMera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
y4E€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKU 00pa30oBaTeNIbHOIO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONIuXCsl.

B mnporpamme 1o OHOJIOTHH TakXe YYUTHIBAIOTCS TpPeOOBaHWSA K TUIAHHPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM pe3yabTaTaM o0ydeHus B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

B nporpamme mo 6uosorum (10—11 xmaccel, 6a30BbIN ypOBEHb) peain30BaH MPHUHIIUI
MPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omarojapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIIEOHMOJIOTHYECKHUX TEOPHd, a TakkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU AJISl PEIlICHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1IeTIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIeH MPUPOIHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa30oBaHus, KOTOPas MPEAIoiaraet
dbopMupoBaHHe y OOYYarOIIUXCSI CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero oOmiero obpa3zoBaHMs 3aHUMaeT BaxkHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydaromUXcs MPEACTaBIEHUI O HAydHOM KapTHHE MHUpa,
pacuupsieT 1 0000IaeT 3HaHUs 0 )KMBOM NpUpPOJe, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHM3alli M DHBOJIOLMHU, CO3MAET YCIOBHS UIA: IO3HAHUSA 3aKOHOB JKMBOH IPUPOIBI,
¢dopmupoBaHusa (GYHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
YKU3HHU, IKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHwe OWONOTUS HWMEET TakKe Uil PpeIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 33Ja4u cpeHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yuenue
Ouonorun oOecrieunBaeT yCI0BUS UL (dopmupoBaHus MHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPbI, CIOCOOCTBYET
MHTETpaluy OUOJIOTHYECKUX 3HAHUN C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MpPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U Teorpadguu. HazBaHHbIE MOJI0KEHUS O TpeAHAa3HAYeHUN y4eOHOTo



npeamera  «buoJOTHS» COCTAaBWIIM OCHOBY Ui OIpPENENICHUs] MOAXO0J0B K OTOOpY u
CTPYKTYPUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpamMMe Mo OHOJIOTHH.

OTt60p coxepkanus yueOHOTO TIpeameTa «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TIO3UIHH KYJIbTYPOCOOOPA3HOTO MO/IX0/1a, B COOTBETCTBUH C KOTOPHIM 00YYarOIIHECs JOJDKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAUYUMBbIC 11 (pOpMUpPOBaHMS OOMIEH KyIbTYpbl, ONPEACISIONINE
aJICKBaTHOC TIOBEJICHUE YEJIOBEKa B OKPYXKAIOLICH INPUPOJHOW cpele, BOCTPeOOBAaHHBIC B
MTOBCETHEBHON KU3HU U MPAKTUICCKOU NesTebHOCTH. Oco00e MeCTO B TOW CHCTEME 3HAHWUN
3aHUMAIOT 3JEMEHTBI  COJCPXKAHHS, KOTOPbIC CIY)KaT OCHOBOW yisi  (OPMHPOBAHHUS
MPEACTaBICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHE MHpa M [EHHOCTHBIX
OPHUEHTAIUSX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHH3aIMKA OMOJOTHYECKOTO 00pa30BaHHsL.

CrpykTypupoBaHHE coOJiepKaHusl yueOHOro MaTepuana B IpOrpaMMe IO OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
JKUBOW TIPHUPOJBI, O €€ YpOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType yueOHOro npeamera «buosiorus» BbIIENEHBI CIENYIOIINE COJIepKaTeNbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Onosiorndeckasl CUCTEMa,
«Opranusm Kak ouosorudeckas cucreMay, «CucteMa U MHOToOOpa3nue OpraHudecKkoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QDYHKIIMOHAJILHOW OpraHU3AlMH >KUBBIX CHCTEM
pPa3HOro paHra u NMpuoOpeTeHrne YMEHWN MUCTIOJIb30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JICUCTBUN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUIECHUS PAa3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

Joctmxenne uenu usydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OO0YYarOMIMMHCS CUCTEMbl 3HAHHUH O OHOJIOTUYECKUX TEOPHUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM sl (popMHpOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUA,
CTPOEHUHM, MHOTOOOPa3MH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3allHH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OHOJIOTUY;

q)OpMI/IpOBaHI/IC y O6y‘IaI-OH_II/IXC$I IMO3HABAaTCIIbHBIX, MHTCIUICKTYAJIIBHBIX W TBOPYCCKHUX
CIIOCOOHOCTEH B mponecce aHajlin3a JaHHBIX O IIYTAX Pa3sBUTUA B ouooruu HAaY4YHBbIX B3IIAO0B,
Hﬂeﬁ " IIOAXO0J0B K U3YUCHHIO )KHUBBIX CUCTEM PA3HOT'O YPOBHS OpraHHU3allvu,

CTaHOBJIEHHE Yy oOydaromuxcs oOue KynbTypbl, (PYHKIMOHAJIBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUMH U OMBITA, IOJYYEHHBIX IPU U3YUEHUU OUOJIOTHH;

(1)OpMI/IpOBaHI/IC y O6y‘~IaIOH_II/IXC$I YMGHI/Iﬁ HIUIIOCTpUPOBAThL 3HAYCHUC OHMOJOTHYECKUX
3HaHUN B HpaKTquCKOﬁ ACATCIIBHOCTH UYCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCIHUIMUHCKHUX
TEXHOJIOTUH 1 an06I/IOTCXHOHOFI/II>'I;

BOCIITMTAHHUC Y6C)K,HéHHOCTI/I B BO3MOKHOCTH MO3HAHHUS YEIIOBEKOM >KHBOM IMpUpo Ibl,
HCO6XOI[I/IMOCTI/I GepencHoro OTHOIICHUSA K Heﬁ, CO6J'IIO,[[6HI/I$I 9TUYCCKUX HOPM IIPpH IMPOBCACHNUUN
OMOJIOTHYECKUX HCCHCHOB&HHﬁ;

0CO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS TOBBIIICHHUS YPOBHS KOJOTHYECKOM
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHOM JKU3HH ISl OILICHKU
MOCJIEJICTBUI CBOEH JEATENIHOCTH TI0 OTHOUICHWIO K OKpYKalolled cpele, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE MEp MPO(DUIAKTUKN 3a00IeBAHUM.



B cucreme cpeanero obmero oopasoBanus «buosorus», u3ydaemas Ha 0a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YYEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obiactu
«EcTecTBEHHO-Hay4YHbIE [TPEIMETHD.

Jliis n3y4deHusi OMOJIOruU Ha 0a30BOM YPOBHE CPEIHEro 00IIero o0pa3oBaHus OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 knacce — 34 yaca (1 yac B Hezelno).

COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYrUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoueit, dTUKOH, ICTETHKON W mpaBoM. Poib Ouosioruu B

(hopMHUpPOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOU MPUPOIBI (HAOMI0ICHHIE, SKCIIEPUMEHT, OTIMCAHNUE, U3MEPEHHUE,
KJ1accu(pUKaus, MOJIeIMpOBaHHe, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

IMoptpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
Tabnuiel U cxeMbl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTnueckas pabota Ne 1. «lMcnosib30BaHHE pPa3IMYHBIX METOJOB MPH H3YYCHUU
OHMOJIOTNYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPraHU3AIMSL.

XKusble cuctembl (OMocHCTEMBbI) Kak MpeaMeT u3ydeHus: Ouonoruu. OTinuue >KUBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOIBI.

CeoiicTBa OuocHCTeM U WX pa3HooOpasue. YPOBHH OpraHU3alMd OUOCHUCTEM:
MOJICKYJISIPHBIM, ~ KJICTOYHBIM,  TKAHEBBIH,  OPraHU3MEHHBIH,  TOMYJSIIIMOHHO-BHIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBI.

JdeMoHncTpanum:

TaOmuuel u_cxembl: «OCHOBHBIE TNPH3HAKU JKU3HUY», «YPOBHU OpraHM3allld >KHUBOM
TPUPOIBIY.

Ob6opynoBanue: moaens Mojaekynsl JJHK.

Tema 3. XumMndeckuii cOCTaB U CTPOCHHE KJICTKH.

XHUMUYECKUMN COCTaB KJICTKH. XHUMHUYECKHUE OJICMCHTBI: MAaKpO3JIEMCHTHI,
MUKPOIJICMCHTEIL. Bonman MUHCPAJIbHBIC BEIICCTBA.

OyHKIIMM BOJABI M MUHEPAIBHBIX BEIIECTB B KiIeTke. llojmepikaHue OCMOTHYECKOTO
OajtaHca.



Bbenku. CoctaB u cTpoeHne 6e1KoB. AMUHOKHUCIOTEI — MOHOMEpHI OenkoB. Hezamennmsbie
U 3aMCHHMBIE AMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYPBI OCIKOBOM
MOJIEKYNbl (I€pBUYHAs, BTOpUYHAs, TPETHUYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUNA OETKOB.

depMeHTbl — OuoslorHUecKkue Karanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrtpatHas  crenuduuHocTh.  Kodepmentsl. Butamuubsl.  Omimumst  (GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJlu3aToOpPOB.

VYraeBonel: MOHOcCaxapuabl (TJIIOKO3a, pubo3a M J1e30KCcUpu003a), TUcaxapHuibl
(caxapo3a, nakTo3a) M MOJUcCaxapuasl (Kpaxmal, TJIMKOIeH, IeJUTioJio3a). buonorunueckue
(GyHKINU yTIIEBOJIOB.

Jlununael: Tpurauuepuasl, ¢ochomunuael, crepouabl. I['mapodunbHO-TUAPODOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHHE YI€BOAOB, OEJIKOB M JMIUJOB Kak
MCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorer: IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKIEMHOBBIX KHUCIIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuun PHK. Bunet PHK. AT®: crpoenue u

GyHKIMH.

[uronorusa — Hayka o kieTtke. Knertodnass teopus — nmpuMep B3aMMOJEHCTBHS HIEH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUYEHHUS KIETKH.

Kierka kak nenmoctHas kuBasi cucrema. OO1ue npru3HaKky KIETOK: 3aMKHYyTasl Hapy>KHast
MemOpana, mosiekynbl JJHK kak renernueckuii ammapat, cucteMa CHHTE3a Oeka.

Tunel KJIETOK: »yKapuOTHYeCKass W mpokapuotuueckas. (OcoOEHHOCTH CTpOEHUs
MpOKapuoOTHIECKOM KieTku. Kietounas crenka 6akrepuil. CTpoeHHE SyKapHOTHUECKOHN KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, JKUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIHUKC, UX (PYHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazma u e€ opraHoUIbI.
OnnomemOpannbie opranouibl kietku: DIIC, anmapar ['onbmxu, muzocomsl. [lomyaBToHOMHBIC
OpraHouibl KJIETKH: MHUTOXOHAPHUH, IacTuibl. llpomcxoxaeHre MHUTOXOHIPUNA M IUIACTHUIL.
Buner mnactun. HememOpanHbie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, HEHTPUOIIH,
PECHUUKH, KIyTUKH. DYHKIIUN OPraHOUA0B KIETKU. BKitoueHus.

Snpo — peryasTopHsli eHTp kieTku. CTpoeHue sapa: sjaepHas 000104Ka, KapuoIuiazma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.
JdeMoHncTpanum:

Hoptpersl: A. JleBenryk, P.I'yk, T.lIBann, M. Illneiinen, P. Bupxos, lx. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

ﬂHar[}aMMHZ «PacnpeneHeHHe XHMHYECKHUX DIIEMEHTOB B  HEKHBOM IpuUpoac»,
«PaCHpe,Z[CJ'ICHI/IC XHMHUYECKUX JIEMEHTOB B *KMBOM IIpUpPOaCH».

TaOmuuel u cxembl: «Ileproguueckas Tabnuna XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Genkay, «CTpoeHne MoseKyisl O6enkay, «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHUYECKOU
KIeTkn», «CTpoeHHE XUBOTHOM KIETKNW», «CTpoeHue pacTUTENbHOM KIeTKu», «CTpoeHue
IIPOKapPUOTHYECKOH KIETKN», «CTpOEHHE Aapa KIETKNY, «YTIEBOABY, «JIunuapm.



OGopynoBaHue: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE Ui TPOBEACHUS HAOIIOACHUI,
M3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Jlaboparopuast padora Ne 1. «M3ydeHHe KaTAIMUTHYECKON aKTUBHOCTH (PEPMEHTOB (HA
MIpUMEPE aMUIa3bl WIH KaTajaasbl)y.

Jlaboparopuass pabota Ne 2. «V3ydeHue CTpOEHUS KIETOK pPACTEHHH, >XUBOTHBIX H
6aKT€pI/II\/JI o MUKPOCKOIIOM HAa IOTOBBIX MUKpOIIpECIIapaTax U uX OIMMMUCAHUC)H .

Tema 4. JKuzneaeaTeJJbHOCTh KJIECTKH.

O6men BemiecTB, wWIM MeTa0OaU3M. AccuMUsANuUs (IUIaCTUYECKU O0OMEH) u
JTUCCUMUJIISIIUS (SHEPTeTHYECKUit 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTadboau3ma. Poib
3aKOHOB COXPAaHEHUS BEILIECTB ¥ SHEPTUU B MIOHUMaHUHM METa00Iu3Ma.

Tumner oOMeHa BemecTB: aBTOTpOHBIN U TeTepoTpodHbId. Posb hepmMeHTOB B 00MeHE
BEIIIECTB U MPEBPAIICHUN YHEPTHUHU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3bl ¢doTocuHTe3a. Peakmmm ¢oTocHHTE3A.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BriusHaue ycinoBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocHHTe3. XEeMOCHHTE3Upyomue OakTepuu. 3HAaYCHUE XEMOCHHTE3a JUIS JKM3HU Ha
3emute.

DHepreTHyeckuii OOMEH B  KJIETKe. PacmieruieHne BEIIeCTB, BBIJCICHHE W
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. JTanbl dHEpreTruueckoro ooMena. ['nmukonms. bpoxenne u
ero Buapl. KucClIopojHOE OKHCICHHE, WIM KICTOYHOe jbixaHue. OKHCIUTEIhHOE
dhochopummpoBanue. DPHEKTUBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peaknun wmartpuunoro cuHTe3a. I'enermueckas unHdopmanus u JHK. Peammzamms
TreHEeTHYeCKON MH(pOpMaIMU B KJIETKE. | €eHETHYeCKHi KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —
MatpuuHbiii cuHTe3 PHK. Tpancnsamus — OuocunTes Oenka. Dtanbl TpaHcsuu. KoaupoBanue
aMUHOKHCIIOT. Postb pubocom B GuocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3HM — BUpychl. HWcropus oTkpbiTHsSs BHUpycoB (/1.
. BanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOrOo IMKIa BUPYCOB. bakrepuodaru.
bone3nu pacteHuii, )KUBOTHBIX U YeNIOBEKa, BbI3bIBaeMble BUpycamMH. Bupyc ummyHonedunnra
yenoBeka (BUY) — Bo36yautens CIIM/la. OOpaTtHasi TpaHCKpHUMLM, peBepTa3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHEHUSI BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHcTpanum:
Hoptperst: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmuuel ~ u  cxembl: «Tunsl  nutanus»,  «Meraboausmy,  «MHUTOXOHAPH,
«QHepreTHuecknii oomMen», «Xmoporacty, «Porocunres», «Crpoenune [JHK», «Ctpoenue u
¢byHkumoHMpoBaHUWE TeHay, «CuHTe3 Oenka», «[eHernyeckuid  kom», «Bupycen,
«bakrepuoparn», «Ctpoenume u ku3HeHHbIH 1mkia Bupyca CIIMla, Oakrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: mojenu-anmiukanuu «Yaoenune IHK u Tpanckpumnuusy, «buocunres
6enka», «CTpoeHue KIeTKI», Mozenb cTpykTypsl JJHK.




Tema 5. Pa3MHoOKeHHE H HHAUBUAYAJIBbHOEC PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, uiaM >KW3HEHHBIH mukiI kineTkd. MuTtepdaza m mutos. Ilpomeccsr,
npoTtekaromue B uHTEepdasze. Perumkanus — peakuus marpuanoro cunreza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIM XPOMOCOMHBIE
Habopbl. Xpomaruapl. Lluronornyeckue OCHOBBI Pa3MHOXKEHHS M MHAWBUAYAJILHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum murtosa. [Iporieccel, mpoucxonsdiyue Ha pasHbIX
CTagusIX MUTO3a. BHosoruueckuii CMbBICI MATO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@opMbl  Pa3MHOXKEHUS OpPraHM3MOB: Oecrojioe M 1onoBoe. Buuael Oecrnonoro
Pa3sMHOXKEHHMS: JEJICHHE HaJBOE€, NOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHMPOBAHHWE OPraHU3MOB, €r0 3HAYCHHE IS
CENIEKIUH.

ITomoBoe Pa3MHOKCHHE, €T0 OTIINYUA OT OecroJioro.

Meiio3. Cragumn Mmeiosa. IIpomeccel, mpoucxoasamme Ha craausx Mmeiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornuecknii CMbICT M 3HAUEHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. 110JI0BbBIE Kene3bl:
CEMEHHHUKU U SU4HUKH. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX KJIETOK — rameT (Crepmaro3ouf,
SMIEKIIETKa) — crnepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK |
criepMmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAILHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl AMOPHOHAIBFHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TacTpYJISIHS,
opranoreHe3. [locTamMOproHanbHOE pa3BUTHE. THITBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsiHMe cpensl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBATH BPOXKIEHHBIC YPOJICTBA.

Poct Pa3sBUTHEC paCTeHHﬁ. Ontorenes HOBCTKOBOI'O paCcTCHUA: CTPOCHHUEC CEMECHHU, CTauU
Pa3BUTHUS.

JdemMoHcTpanum:

Tabauiel u cxembl: «®OpMbI Pa3MHOKEHHUS OPraHU3MOBY, «J{BOWHOE OIJIOJJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOKEHUE pacTeHu», «JleqeHne KIeTKu
OakTepuit»y, «CTpOoCHHE TOJIOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBI», «KIIETOUYHBIM LUK,
«Perumukanusa JTHK», «Muto3zy», «Meiio3», «llpsimoe u Henpsimoe pa3zButue», «l'amerorenes y
MJICKOTIUTAIONINX U YeIOBeKay, «OCHOBHBIC CTAUN OHTOTCHE3a.

O6ODVI[OBaHI/IeI MHKPOCKOII, MHUKpOIIpCHIapaTbl ((CHepMaTO3OI/II[BI MIJICKOIIUTAIOLICT O,
«lnnekneTka MIJICKOITUTAIOIICTO), ((KapI/IOKI/IHGS B KIJICTKaXx KOpCHIKa IJIyKa», MarduTHas
MOJCIIb-allllJInKaI s «HGHCHI/IC KJICTKN», MOJCJIb I[HK, MOACIb MeTa(I)aSHOﬁ XpOMOCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «HabmioneHrne MuTo3a B KJIIeTKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIpemapaTaxy.

JlaGopatopHass pabota Ne4. «l3ydeHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIIperaparaxy.



Tema 6. HacaeacTBeHHOCTh M H3MEHYHBOCTDH OpraHusmosB.

[Ipenmer w 3amaum reHetukd. Mcropuss pa3BuTus TeHETUKU. Ponp nmuTosioruuM u
SMOPHOJIOTUN B CTAHOBJICHUH T€HETHKU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTOIbl TEeHETUKH (TUOPUIOJIOTUYECKHM, HHUTOTEHETHYECKUA, MOJEKYISPHO-
reHeTudeckuil). OCHOBHbIE T€HETUYECKHE MOHATHUS. [ eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXEMaX CKpELIMBAHUM.

3aKOHOMEPHOCTM  HAcleJOBaHWS  IPU3HAKOB,  ycTaHOBJIEHHble [. Menaenem.
MonoruOpuaHoe CKperuBaHue. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuieryieHus mnpu3HakoB. [mmore3a umcrtoTel ramer. [lomHoe u
HEIOJIHOE IOMUHUPOBAHUE.

JurubpugHoe cKpelmMBaHHe. 3aKOH HE3aBUCUMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI IUTMOPHUIHOTO CKpEIIMBaHMS. AHaIM3UPYIOLIEe CKpEllMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHs T€HOTHUIIA OCOOH.

CuemieHHOe HaclieoBaHue Tnpu3HakoB. PabGota T.Moprana 1o CIETUICHHOMY
HacJIeJOBaHUIO TeHOB. HapylieHue cuenieHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYEeCKUE KapThI.

I'eneTnka momna. XpoMOCOMHOE ONpeaeeHre noja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omMorameTHBIE T rereéporaMEeTHbIC OPraHU3MBbI. HaCJ'ICJIOBaHI/Ie IMPU3HAKOB, CHECIIJICHHBIX C
HIOJIOM.

N3menunBocTh. BuIpl M3MEHUYMBOCTH: HEHACJIEICTBEHHAsh M HaclieJcTBeHHas. Poib
cCpembl B HEHACJIECACTBEHHOW  W3MEHUMBOCTH.  XapaKTePUCTHKA  MOAW(PUKAIMOHHOU
W3MEHUYMBOCTH. BapuanuoHHslii psig ¥ BapuaumoHHas KpuBas. Hopma peakinum mnpusHaka.
KonnyecTBeHHBbIE M KayeCTBEHHbIE TNPU3HAKM W UX Hopma peakuuu. (CBoiicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnencTBeHnHas, Wi TeHOTUIHMYECKAs, U3MEHYHMBOCTh. KoMOMHATHBHAS H3MEHUYNBOCTb.
Meiio3 W TMOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOM W3MEHYMBOCTH. MyTallmoHHas
n3MeHYuBOCTh. Kiaccudukanus Myranmii: reHHbIE, XpOMOCOMHBIC, IeéHOMHBIe. YacTtoTa W
MPUYMHBI MyTaluid. MyrtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MeHuuBoctu H. M. BaBunosa.

BHesmepHaﬂ HaCJICACTBCHHOCTb U UIBMCHYHNBOCTD.

I'enetnka denoBeka. Kapuorun demoBeka. OCHOBHBIE METOJbI T'€HETHUKH YeEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBBIM, IMTOrCHETUYECKHI, OHOXMMHYECKUN, MOJEKYJISPHO-
reHetudeckuii. COBpEMEHHOE ONpeIeiIeHUE TEeHOTHUIIA: IMOJIHOT€HOMHOCCEKBECHHUPOBAHHUE,
TeHOTUIIMPOBaHKEe, B TOM uucie ¢ nomoineto I1I[P-ananusza. HacnenctBennsie 3a0osieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue H TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIHMIEI 310poBOTO 00pas3a KU3HH, TUATHOCTUKH, MPO(UIAKTUKHN U JIEUYECHUS T€HETUYECKIX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. UerBepuxon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.



Tabnuiel 1 cxembl: «K MOHOTHOPHIHOE CKPEIIUBAHUE U €r0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacHIeIUICHUsI M €ro IUTOTCHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «l{uTomorndeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Mero3», «B3anMoaeicTBUE ajUIebHBIX T'€HOBY, «I'€HETUYECKUE KApThl PACTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHUS, CIECIUIEHHOTO C IOJIOM,
«KapuoTunpl YenoBeKa © IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
n3MeHYnBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTrka rpymni KpoBu», «MyTtarmoHHas
H3MCHUYUBOCTDY.

Ob6opynoBanue: moenu-ammuinkanu  «MoHOTHOpUAHOE CKpeniuBanuey», «HemomaHoe
JIOMUHHpOBaHUE», «JlurubpuaHoe ckpeunBanuey, «llepekpécT XpoMOCOM», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu (GopMbl KPBUILEB U OKPACKH Tela), repdapuii
«I"'opox MoCeBHOW».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopatopHnast pabota Ne 5. «M3yuenue pe3yapTaToOB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOIpEnaparax.

JlabopaTtopnast padota Ne 6. «3ydenne MmoaupuKaMOHHONW N3MEHINUBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlaGoparopHas pabora Ne7. «AHamu3 wmyrauuid y Jpo3ouibl Ha TOTOBBIX
MUKpPOITperaparaxy.

[Tpaktrueckas padota Ne 2. «CocTaBiaeHHE U aHAIN3 POJOCTOBHBIX YETIOBEKaY.
Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknysi Kak HayKa M TPOIECC. 3apOXKICHUE CEIEKIIMU U JOMecTuKausa. YuyeHnue H.
W. BaBuioBa 0 HEHTpax MPOUCXOXKICHUS W MHOTO0Opa3us KyJbTYPHBIX pacTeHuil. LleHTpbI
MIPOMCXOXKACHUS JOMAITHUX )XKUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHBIC METOJIbI CeleKIMH. MacCOBBI U WHIUBHIYAIbHBIA OTOOPHI B CEJICKIIUH
pacTteHu W KUBOTHBIX. O1leHKa dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHUE — WHOPHIUHT.
Uucras mumHua. CkpenuBaHME€ YHUCTBIX JMHME. ['erepo3nc, WM TruOpuUaHas Cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBI MyTareHe3 W TOJY4YeHHUE TMOJUILIONA0B. JIOCTH)KEHHS CENeKIMU PACTeHUH,
YKUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buoTtexHonoruss kak oTpacib MHPOM3BOACTBA. ['€HHAas WH)KEHEpHs. DTambl CO3JaHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Knetounas wumxenepus. Kietounsle
KYJIbTYpbl. MUKPOKIIOHANIbHOE pa3MHOKeHUe pacTeHuil. KioHnpoBaHue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe M JTudeckue mpobremel. MO —
TeHeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaIuu:

Hoptpetst: H. Y. Bapuios, U. B. Muuypus, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTPBI MPOUCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pactenuit», «Ilopoasl HOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «I[lomummonnus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.



O6opynoBaHue: MyJISDKU TIOJIOB M KOPHEIUIONOB JAUKUX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Dkckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHUS CEJICKIIMU PAacTeHUN U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOUCIIBITATEIBHBIA YJacTOK, B TEIIMYHOC
X035IUCTBO, JTa0OPATOPHUIO arpOYHUBEPCUTETA UIM HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBOJIONUOHHAA OMOJIOTHA.

[Ipeanoceinku BO3HUKHOBEHMS SBOJIONMOHHON TEOPUHU. DBOJIOIMOHHAS TEOpUs U €&
MecTO B OnoJioruu. BiusiHre 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenscrtBa 3Bomronuu. [laneoHTonornyeckue: MOCIENOBATENBHOCTb IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeTONHCH, epexoanble popMel. buoreorpaguueckue: cxoicTBo
U paznuuue GayH ¥ GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA M pa3inuusi SMOPHOHOB Pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJIOTUYHbIE, PYJUMEHTApHBIE OpraHsbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HAClIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. [lapBunHa. IIpeanochlik BO3HMKHOBEHMS JapBUHHU3MA.
JIBukymue Cuibl SBOJMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJIOKECHHUS.

Muxkpososmtorus. [Tomyssius Kak equHuIa BUAa U 9BOJIOLUH.

JBuxymue cuibl ((pakTopbl) SBOJIOLMUA BUIOB B mpupoje. MyTalmoHHBINA MIpolecc U
KOMOMHATHBHas M3MEHUMBOCTh. [lomymsiinoHHble BONHBI M Jpedd renoB. Mzomsiuus u

MuUrpangus.

EctecTBenHblit oTOOp — Hampaistomuid (akrtop SBOJOIUH. DOpPMBI €CTECTBEHHOTO
oTbOopa.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Boitouud.  [lpumepst
MPUCTIOCOOTIECHUH Y OpraHu3MoB. ApoMop(}O3bl U UANOAAATITAIIUH.

Bun u Bumoo6OpazoBanue. Kputepun Buga. OcHOBHbIE (hopMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHYECKOE.

MaKpOBBOJ'HOI_II/IH. cDO]I)MI:I 9BOJIIOIIMH q)HJ'IeTI/I‘IeCKaH, AUBEPTCHTHAA, KOHBCPIrCHTHAA,
IapaJiiejibHasi. H606paTI/IMOCTB 9BOJIIOIIMH.

HpOI/ICXO)K,Z[eHI/IC oT HECTICHUAIIN3UPOBAHHBIX IpCIAKOB. Hporpeccnpyfomaﬂ
cricnuajm3anusi. A,E[aHTI/IBHaSI paguanus.

JdemoHcTpauuu:



Hoptpertst: K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenb, @. Mromiep, A. H. CeBep1ios.

Tabmuuel 1 cxembl: «Pa3BuTHE OpraHMYeckoro wmupa Ha 3emie», «3apoabliu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl OopbObl 3a  CYIIECTBOBAHHUEY,
«EctectBeHHBIE  0TOODP», «MHOTOOOpa3ue COPTOB pacTeHmit», «MHoroobOpa3ue Mopoj
KUBOTHBIX», «[lonmynsumy, «MyrauuoHHas HU3MEHUYUBOCTDY, «Apomopho3b1»,
«Mmmnoananrtanun», «OO0mas nereHepamnusy, «JBuxymme cuibl 3BoONUNy», «Kapra-cxema
mapmpyra nyremectBus Y. Jlapsunay, «bopbba 3a cymecrBoBanue», «lIpucnocobieHHOCTD
opranusMoBy, «['eorpaduueckoe BUA000pa3zoBaHUE», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJUICKITUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HA0OP IUIOJI0B
U CEMAH, KOJUICKIUA ((HpI/IMepI)I 3alIIUTHBIX HpI/ICHOCO6J'IeHI/II\/JI y JKHUBOTHBIX», MOJCIIb
«OCHOBHBIE HAIpPaBJICHUS JBOJIONUN», 00BEMHas Mojenb «CTpoeHHE TOJOBHOTO MO3ra
IIO3BOHOYHBIX)).

buoreorpaduueckass kapra mwupa, KosieKuus «@DopMbl COXPaHHOCTH HCKOMAEeMbIX
KUBOTHBIX M PACTEHMI», MOJenb anumkamus «llepekpéct XxpoMocom», BIaKHbIE IpenapaTsl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymKu», MHKpompemnapaT «Jlposoduina» (HOpMa,
MyTaluu GOopMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble  NpaKTHYeCKHe PadoThI:
Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JlaGopatopnast pabota Ne 2. «Omnmcanue TPHUCTIOCOONICHHOCTH OpraHum3sMa ©u eé
OTHOCHTEIIEHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHbI€ MPEACTABICHUS O 3apOXKACHUU XU3HU. HaydHble TUIIOTE3b BOBHUKHOBEHHS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYeCKas IBOJIONUA. AOHOTCHHBIH CHHTE3
OpPraHWYECKUX  BEHISCTB W3  HEOPraHWYECKUX. ODKCICPUMECHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOH 3BoJironi. HavyanpHble 3Tanbl Ononorudeckoit sBosonuu. I'unoreza PHK-mupa.
dopMmupoBaHre MEMOpPaHHBIX CTPYKTYpP W BO3HUKHOBEHHE MPOTOKIECTKHU. [IepBbie KIETKU U UX
aBOJTIONHSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PaszButne xwu3Hum Ha 3emsie mo spam U nepuojam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameo3oiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

KaitHo30¥icKast 3pa u e€ nepuopl: ManeoreHOBbIN, HEOT€HOBBII, AHTPOTIOT€HOBBIH.

XapakTepucTuKa KIMMAaTa U T€OJOTUYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,

PacuBET U BEBIMUPAHUEC I'PYHIT ) KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak OTpakeHue 3BOIOIMH. OCHOBHBIE CUCTEMATUYECKUE
IpYIIbl OPraHU3MOB.

3BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJIOI‘I/I}I KaKk Hayka. PazBurue Hpe,[[CTaBHCHHf/'I O
MMPOUCXOKACHUHN YCIIOBCKA. Merto bl N3YUYCHHA aHTPOIIOTCHE3A. CXO,[[CTBa " pas3jimvus 4YCJI0OBCKa
" KUBOTHBIX. CHCTEMaTUUECKOE MOJIOKCHUE YEIIOBEKA.



JBwxyme cwibl  (dakTopsl) aHTpororeHe3a. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTaAMM U BETBU 3BOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEIbIH,
Yenosek mnpsmoxondmui, YenoBexk HeaHaepranbckuil, YenoBek pasymHbid. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIEC OOJIBIIME PAaChl: €BPOTICOUIHAs (€Bpa3HiicKas), HETpo-
aBcTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHas  (a3MaTcKko-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyHICCTBOBAHHS.
EnunctBo yenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpauuu:
Hoptpetsl: @. Peau, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. dapsuHn.

Tabmuibl u cxembl: «Bo3aukHoBeHne CoTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUs
YeJloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJ0K
MPEIKOB COBPEMEHHOIO 4YeNOBEeKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOAW», «UelIoBeuecKrne pach.

OGopynoBanue: myasiku — «[IpoucxoxaeHue yemoBeka» (OFOCTBI  aBCTPaAJIONMTEKA,
MUTCKAHTPOIA, HEaHIepTallblla, KPOMaHBOHIIA), CICTIKH WM M300paKeHHsT KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeJIOBEeKa (KaMHHU-YOTIEPHI, pyomiia, ckpebiia), TEOXpOHOIOTHYECKass TaOiuIla,
KoJuieKIus «@opMbl COXpaHHOCTH UCKOTIAeMBIX )KUBOTHBIX U PACTCHHI».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTuueckas pabora Ne 1. «/3ydeHre HCKOMaeMbIX OCTaTKOB PACTCHHUM W )KUBOTHBIX B
KOJUIEKIIUSIX).

DKcKypcus «IBOJIIOLMS OPraHMYecKoro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYYHBIA WU
KpaeBequeCKUuil My3eil).

Tema 3. Oprann3msl U OKPY:KAOIIAs cpeaa.

OKONIOTHA KakK HayKa. 38,[[8.‘11/1 H pasacibl 3OKOJOI'MH. MeToabl  AKOJOTHUYECKUX
HUCCIICIOBAHUH. OKOJIOTHYECKOE MHUPOBO33PCHUC COBPEMCHHOI'O YCJIOBCKA.

Cpensl  oOMTaHMS  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPUOPraHU3MEHHASI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHOTHYECKUE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBIE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOpBl:  CBET, TEMIEparypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocobaeHns Opranu3MoB K JIeHCTBHIO aOMOTHYECKHX (PaKTOpOB. bruomornyeckue puTMsl.

buotnueckne  Qaxkroppl. Buasl OHMOTHUECKHMX  B3aMMOJEHCTBMIA: KOHKYpEHLHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aMMO/ICHCTBUI VIS CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTePUCTUKU nomyasauud. OCHOBHBIE IIOKA3aTENM IOIMYJISILIUM:
YHUCJIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTH MOMYJISLIMU U €€ PeryIsiiusl.

JdeMoHcTpanum:
Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, 3. I'ekkens.
Tabmuuer u cxemsl: kapta «lIpupoansie 30Hb1 3eMimy, «Cpebl OOMTaHUST OPraHU3MOBY,

«Doronepuogusmy, «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIHH
uHpy30pun-TyDenbkny», «[Iumessie menmy.

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

JlabopatopHast padota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTCHUN U3 Pa3HBIX
MECT OOUTaHUS.

JlabopaTtopnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktrueckas padota Ne 2. «IToc4ET TUIOTHOCTH MOMYJISIINI Pa3HBIX BUIOB PACTCHUI.
Tema 4. Coo01ecTBa U 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3. CTpykTypsl  OuOIleHO3a:  BHIOBAsd,
MPOCTPaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-mromuHanThl. CBsI3M B OMOIIEHO3E.

DKoJIOTHYECKHE cHUCTeMbl (dKocucTembl). [loHsTHE 00 SKOCHCTeMe W OHMOTeoIeHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopoT BemecTB ¥ MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd 3KOCHUCTEMBI: OHoOMacca,
OPOAYKIHSI. DKOJOTMYECKHE MUPaMUAbL: MPOAYKIMH, YHUCICHHOCTH, Omomacchl. CBoiicTBa
AKOCHUCTEM: YCTOHYMBOCTD, CAMOPETYIIsius, pa3Butre. CyKieccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO WIIU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpOHOFGHHBIC O9KOCHCTCMBI. AI‘pO3KOCI/ICTCMBI. yp603KOCI/ICT€MH. buonornueckoe u
XO3SMCTBEHHOE 3HAUCHUEC AIr'pO3KOCHUCTEM U yp603KOCI/ICTeM.

buopaznoobpasue kak gaxtop ycrounBoctu 3kocucteM. CoxpaHeHne OHOIOTHYEeCKOTO
paszHooOpasus Ha 3emuie.

VYuenne B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpykTypa OHOC)epsl.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOC(ephl Kak I00anbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBeCHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BellecTB M OHOT€OXMMMYECKHE IMKJIBI 3JIEMEHTOB (YIiepoja, a3oTa).
3oHanbHOCTh 6UoCchepbl. OCHOBHBIE OMOMBI CYIIH.

YenoeuectBo B Omocthepe 3emmn. AHTpomoreHHble U3MEHEHUs B Ouocdepe.
I'mo6anpHBIE HKOIOTUYECKUE TTPOOIEMBI.

CocymecTBoBaHHEe MpUpoabl U dyenoBeuecTBa. CoxpaHeHue OHMOpPa3HOOOpaszus Kak
OCHOBa ycroiumBocTu Ouocgepbl. OCHOBa PpAIMOHAIBHOTO YIPABICHHUS MPUPOIHBIMU
pecypcamu M UX UCHoJb30BaHue. JJocTikeHus: OMOJIOrHH U OXpaHa MPUPO/IBL.



JdeMoHcTpanum:
Hoptpetst: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuet u cxembl: «Ilumessie nenmn», «buoreHos3: coctaB U CTpyKTypa», «lIpupoansie
coobmectBay, «llemn mnuraHus», «OKoJMOrHMUecKas mnupamuga», «buochepa u uYenoBex»,
«JKocHCcTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisromas ouocheps», «PakTopsl aerpaganuu No4By, «l[lapHUKOBBIA AP PeKT», «DaKTOpHI
panmoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocheps», «Pacmnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN dKpaH Onochepbl», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopot a3ota B IpUpOAE».

O0opynoBaHue: MOJEIb-aNIINKALHS «Tunnuneie OHMOIIEHO3BI», repbapuit
«PactutenbHble  coobmiecTBa», Koswekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMM pPAaCTEHUH U  IKUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaMm oaHOro Buaa, Kpacuas xkaura Poccniickoi
Oenepannu, U300paxeHs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMBLI 11O BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS
00yyaroUMMuUCs IporpaMM CpeaHero o6iiero oOpa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHA IIPEAMCTA «buonorusy BBIJIEICHBI
CJICAYIOIIIHUC COCTaBJIAOIIUC: OCO3HaHHucEC 06y‘IaIOH_[I/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ
HUACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATCIBHOCTH H CaMOOIIPCACICHUIO,
Haain4yue MOTHBAIIMHN K O6y‘leHI/II-O 6I/IOJ'IOFI/II/I, LCJICHAIIPABJIICHHOC PAa3BUTHC BHYTPCHHHX
Y66)KﬂeHHﬁ JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M HCTOPUUCCKUX TpaI[I/II_II/Iﬁ pa3BUTHUA
OMOJIOTHYECKOTO 3HaHHUsA, TOTOBHOCTb H CIIOCOOHOCTh o6yqa10umxc;1 PYKOBOACTBOBATLCSA B
CBOE ACATCIBHOCTHU OCHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MNpucCynmumMu CHUCTEMC
OMOJIOTHYECKOTO 06pa30BaHI/I}I, HAJIMYUC IKOJIOTHUYCCKOI'o IIPaBOCO3HAHM, CITOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC I1JIAHBI.

JIM4HOCTHBIE pPe3yJIbTaTbl OCBOCHUA IMPEAMCTA «buonorusy I0CTUrarOTCS B €IHMHCTBE
y‘Ie6H0fI U BOCIIUTATEIILHOMN JESITEIbHOCTH B COOTBETCTBHUH C TpaAUIIUOHHBIMHA pOCCHﬁCKHMH
COOUOKYJIBTYPHBIMU, UCTOPUICCKUMU U NYXOBHO-HPABCTBCHHBIMU ILICHHOCTAMU, NNPUHATHIMU B
O6H_ICCTBC npaBUJIaMH W HOPpMaMH IIOBCIACHUA U CHOCO6CTByIOT nponeccaM CaMOIIO3HAHMHA,
CaMOBOCIIMTAHUSA U CAMOPA3BUTHUS, PA3BUTUSA BHyTpCHHCfI MNOo3nfruu JINUYHOCTHU, IMAaTPUOTU3MA,
YBAXKCHHA K 3aKOHY W MPaBONOPAAKY, YCJIOBCKY Tpyda U CTApIICMY IMOKOJICHHIO, B3aUMHOTI'O



YBOKEHHs, OCpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAClEOUI0 W TPaJULIUAM
MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickon denepannu, MpUPOJE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE PE3yNBTaThl OCBOCHHS y4eOHOTO MpenMeTa «buoorusy A0IKHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paciiupeHue >KU3HEHHOTO OIbITa M ONBITAa JESITENBHOCTH B IPOLECCE PEaTU3allM OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIUTAHUS

chOpMUPOBAHHOCTh TPAKAAHCKON TO3UIMKA OOYydYaromerocss Kak akTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUWE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTH K COBMECTHO TBOp‘—ICCKOfI ACATCIIBHOCTHU IIPpHU CO3JaHHNN y‘-Ie6HI)IX ITPOCKTOB,
pEeIICHNN y‘—Ie6HI)IX U IIO3HABAaTCIbHBIX 3aJ1a4, BBIINIOJTHCHU N OMOJOTMYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTh  OMPENENITh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHWIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME YUUThIBaTh B CBOUX JCHCTBUSX HEOOXOIUMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C pa3HBIMH yO€XKIECHUSIMHU, KYJbTYPHBIMHU LIEHHOCTSMH U COLUATbHBIM
MOJIO)KEHUEM;TOTOBHOCTh K COTPYIHUYECTBY B NPOILIECCE COBMECTHOTO BBIMOJHEHUS Y4E€OHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTIIOHEHTOB NP 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPKaAHUS;

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JACATCIIbHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

C(bOpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HUACHTUYHOCTH, IaTPUOTU3MaA, YBAKCHUSA
K CBOCMY Hapoay, 4yBCTBa OTBCTCTBCHHOCTU IICPC POHHHOﬁ, ropaocTtu 3a CBOH Kpaﬁ, CBOIO
PO,Z[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HIPOILJIOC U HACTOALICC MHOI'OHAIITMOHAJIBHOTO HApOAa POCCI/II/I;

HEHHOCTHOC OTHOIICHHUC K IPUPOAHOMY HACICIUKO W IIAMATHUKaM IPUPOIBI,
JocTuxKeHusM Poccuu B HAYKC, HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OICHUBATL BKJIA4J pOCCHﬁCKHX y‘IéHLIX B CTAHOBJICHUC U PA3BUTHC
6I/IOJ'IOFI/II/I, MMOHMMAaHUS 3HaYEHUS OMOJIOTUH B TIO3HAHUU 3aKOHOB MpUpoOAbl, B )KU3HU YCIIOBCKA U

COBPEMECHHOTO O6IJ_ICCTB8.;

uaeiiHass  yOexJAEHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 3a €r0 Ccynb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:



OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO U TMPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IMPUHATUA LIGHHOCTGfI CEMENHOU KU3HU B COOTBETCTBUU C TpaauuusaAMU HaApoOOa0B
Poccuu;

4) ICTETUICCKOT0O BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIIEHMI;

ITOHHUMAaHUEC SMOIIMOHAJIBHOI'O BOSJIefICTBHH JKUBOH IprUpoOabI 1 eé OECHHOCTH;,

TOTOBHOCTb K CaMOBBIPXXCHUIO B pa3HbBIX BHJAX HMCKYCCTBA, CTPEMIICHHUC MPOABIIATH
KadecTBa TBOp‘—IeCKOI\/'I JIMYHOCTH,

5) puznyeckoro  BocnuTaHHs, (OPMHUPOBAHHSI  KYJbTYPbI  3/I0POBbSI U
3MOLMOHAJIBHOIO 0J1aronoNy4Yus:

MMOHMMAaHKE W pean3alus 3J0pOBOTO U O6e30macHoro oOpa3a Ku3HU (3710POBOE MUTAHHE,
COOJIFO/ICHHE TUTUEHUYECKUX MPABUII U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHSTHH M OT/AbIXA,
perynsipHasi  gu3MUecKash aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IIOHUMAHHUC MNCHHOCTHU IIpaBUJI HHAWBHUAYAJIbHOIO MW KOJUJICKTHBHOI'O 0e30macHoOro
IMOBCACHUS B CUTYalIUAX, YI'POXKAOIIUX 310POBbIO U JKU3HHU J'II-OI[CfI;

OCO3HAHUE TOCJIEICTBUN W HENPUSTHUSI BPEAHBIX NMPUBBIUEK (YMOTPEOJICHUS AIKOTOJIS,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IECHHOCTH MacTEPCTBA, TPYI0JII00HE;

FOTOBHOCTH K  aKTHBHOM  J€ATEJBHOCTH  TEXHOJOTMYECKOM W CONMaIbHOU
HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH, IUIAHMPOBATH U CAMOCTOSITEIBHO BBIMOJHSATH

TAKYIO ACATCIIbHOCTD,

HHTEPCC K pa3JIMIHbIM ccbepaM HpO(i)eCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTU, YMCHHUC COBEPIIATH
OCO3HAHHBIN BBI60p 6yz[y1u6171 HpO(I)eCCI/II/I " pCaJIN30BbIBATH COOCTBEHHbBIC )KM3HECHHBIC I1J1aHBbI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUI0 M CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCEH
JKHU3HH,

7) IKOJIOrHYeCcKOro BOCIIMTAHMA:

9KOJIOTHYECKH 11eTIECO00pa3HOE OTHOIIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS SKOJIOTHYECKOW KYIbTYpbI: MPUOOPETEHHE OIBbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOXKHBIX IIOCJICICTBUN JUIsl OKPYKAIOLIEH CPEIb;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh UCIOJIB30BaTh MPpUOOpEeTaeMble TP N3YUYECHUH OMOJIOTUH 3HAHUS M YMEHUS
IpU PEUICHUH TMPOOJIeM, CBSA3aHHBIX C PAMOHAIBHBIM IPHPOJOIOIB30BaHUEM (COOIIOIEHHE
IMpaBHJI MOBCACHHA B HNPHUPOAC, HAIIPABJICHHBIX Ha COXpPAHCHHWEC PABHOBCCHA B 3KOCHUCTCMAX,
OXpaHy BUJIOB, YKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE ICHCTBUM, NMPHUHOCAIIMX BpEI OKpYXKaloLeHd NPUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJu4ue DPA3BUTOTO DSKOJOTHYECKOIO MBIIUICHUS, JKOJIOIMYECKOW KYJIBTYpBI, OIIBITA
NEATENBHOCTH  JKOJOTHYECKOM HANpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
[TI03HABATEIbHOW, KOMMYHHMKAaTUBHOM M COLMAIILHOM IIPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTHYECKON JIEATEIBHOCTH SKOJIOITMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykd ¥ OONIECTBEHHOW TIPAKTHUKH, OCHOBAaHHOTO Ha JWajore KYyJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHMWE  SI3BIKOBOM W YUTATENbCKON  KyJIbTYphl Kak  CpeAcCTBa
B3aMMO/JICHCTBUS MEXTy JTIOAbMHU U IMO3HAHUS MUPA;

MMOHMMaHHEe crenu(uKkn OWOJOTHMU KaK HAyKH, OCO3HAaHMs €€ poiu B (OPMUPOBAHUU
paIMOHATFHOTO HAYYHOT'O MBIIIICHHUS, CO3aHUH IEIIOCTHOTO TIPEACTABICHUS 00 OKpYXKArOIEeM
MUpEe KaKk O €OUHCTBE MPHUPOJbI, 4eJoBeKa W oO0miecTBa, B TMO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHHS TPUPOTHOTO PaBHOBECHS;

Y6e)I(I[éHHOCTI) B 3HAYHMMOCTH OHOJIOTHH JJIA COBpeMeHHOﬁ OWMBHUIIN3allNN: oOecrneueHus
HOBOI'0O YPOBHA PasBUTHUA MEAWLIMHBI, CO3MaHUC IEPCIICKTHBHBIX 6HOTCXHOJ’IOFHI>1, CITOCOOHBIX
peuiaTtb pECyYpCHLIC HpO6J’ICMBI pa3BUTHA YCIIOBEYCCTBA, IIOMCKA HYTeﬁ BBIXOJa U3 IJ100aJbHBIX
OKOJIOTHYCCKHX HpO6J'ICM 1 o0ecIieueHus nepexoa K YCTOﬁqHBOMy Pa3BUTHIO, PALITMUOHAJIBHOMY
HCIIOJIb30BAHUIO ITPUPOJHBIX PECYPCOB U (I)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJOTHYECKUX 3HAHUI B IENSX MOBBIIICHUs O0men
KYJIbTYPbI, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIHMOHAIHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUU OUOJIOTHH;

IIOHUMAHHUC CYHMIHOCTH MCTOHOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBLIX HAYKax,
CITOCOOHOCTH HCIIOJIb30BATh MOJIy4a€MbIC 3HAHUA [JId aHalin3a u OOBSICHEHHS SIBIICHHI
OKpyXXaromero mMupa " IMpoucxoIdamux B HEM I/I3MCHCHI/II71, YMEHUC [OCJIaTb 000CHOBAHHBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (1)8.KTOB U HUMCIOIHUXCA MJAaHHBIX C MCJIbKHO TIOJTYUYCHHUA
AOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OHOJIOTHYECKHE 3HAHMS AJid PCIICHUA
HpO6J'IeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAaHUEC NCHHOCTHU Hay‘{HOﬁ ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBIIATH HMPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIbHOCTD NHAUBHUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBUHM C JKM3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ylnbTaThl OCBOCHHUS yueOHOro rnpeaMera «buosjorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex1peaMeTHbIE) OOLIEHAYYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crietn(rKy MEeTOJ0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MpPOLECC, CUCTEMa, Hay4dHbIM (aKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOJIOJCHUE, U3MEPEHHUE, S3KCIIEPUMEHT U JPYrux), YHUBEpCAJbHBIE
yueOHble JIeHCcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIE), 00ECIEeUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHOM KOMIIETCHIIMH OOYJaromInuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble YyueOHbIE IEMCTBUS B TMO3HABATEIbHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylibTaThl OCBOEHHUS MPOTPaMMBbl CPEIHEro o0Iero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€HCTBUAMM:
1) 6azoBble JJOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJIM3MpPOBaTh MpoOieMy, paccMaTpuBaTh e&
BCECTOPOHHE;

UCIIONb30BaTh TP OCBOCHUHM 3HAHUH MNPHEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHHS, KiaccUUKaIuu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIICIATh UX XapaKTePHbIE MPU3HAKH, YCTAHABJIMBATH CBSI3U C PYTUMH MTOHITHSMHU ),

ONpCAC/IATh LCIIU ACATCIBHOCTH, 3aJaBas IMapaMETPbl U KPHUTCPUHM HX JOCTHXKCHUA,
COOTHOCHTDL PE3YIIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMHU LCIISIMUA

WCIIOJIb30BAaTh OMOJIOTUYECKUE TOHATUSA JUIsI OOBSICHEHHS (DAKTOB M SIBICHUN KUBOM
MIPUPOJIBI;

CTPOUTL JIOTHUYCCKUEC PaACCYXKIACHUA (I/IH)IYKTI/IBHLIG, ACAYKTHBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U IIPOTHBOPCUUA B paCCMAaTPpUBACMBIX SABJICHHUAX, q)OpMy.TII/IpOBaTL
BBIBOJbBI U 3aKJIIFOYCHU A,

NPUMCHATE CXECMHO-MOICIIBHBIC CPCACTBA AJId NPCACTABJICHUSA CYIICCTBCHHBIX CBs3EH U
OTHOIIICHUM B HN3y4aCMbIX OMOJIOTHYECKUX O6LCKTaX, a TaKiXc< HpOTI/IBope‘{I/Iﬁ pa3Horo ponaa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaLII/IOHHLIX HCTOYHHKAX,

pa3pa6aTLIBaTB IUIaH  pCHICHUMA Hp06HCMBI C y‘-IéTOM aHajiy3a HMCIOIIUXCA
MaTCpHUAJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJILTATOB LCJISAM,
OLCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOr0, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;

PasBUBATh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHA KU3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCIE0BATENbLCKHE eI CTBUSA:

BJIaJIETh HABBIKAMH Y4€OHO-UCCIIEIOBATEIbCKOM U TPOCKTHOM JESATEIHbHOCTH, HaBBIKAMHU
paspeleHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
pelieHus MPaKTUUECKHUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHMUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI ACATCIIBHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHUA, €TO
HUHTCpIpCTAllUN, npeo6pa3013aHmo U IMPUMCHCHHUIO B y‘-Ie6HI)IX CUTyalludX, B TOM 4YHUCIIC IIPpH
CO3JJaHNHN y‘IC6HBIX N COUAJIBHBIX IMTPOCKTOB;

(hopmMupOBaTh HAYYHBIM TUIT MBIIJICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH
MOHSTUSAMH U METOJaMU;

CTaBUTHh W (OPMYJIUPOBATH COOCTBEHHBIE 3aa4ll B 0OpPa30BATEIbLHOW NEATEIHLHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3U U AaKTyaJU3UpOBaTh 3a/ayy, BbIJIBUTATh
runoTe’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,

3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AHAIIM3UPOBATE IIOJYYCHHBIC B XOA€ PCHICHUA 3aJadyud pPE3yiabTaTbl, KPUTHUYCCKHU
OLCHUBATHh UX JOCTOBCPHOCTH, IIPOTHO3SUPOBATH N3MCHCHHUC B HOBBIX YCIIOBUAX;

JaBaTb OICHKY HOBBIM CUTyalllsAM, OLICHHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYILIECTBIISITh LIE€JICHANPABICHHBIN MOKWCK MEpPeHoca CPENCTB U CIOCOOOB ACWUCTBUS B
poQecCHOHANBHYIO CPeNy;

YMETH IICPCHOCUTD 3HaHHUA B IIO3HABATCIIbHYIO n IMPaKTUICCKYIO obnactu
KU3HCOACATCIIbHOCTH,

YMETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IMIPECAMCETHBIX O6J'IaCTCI‘/'I;

BbIABUI'aTb HOBBLIC HACHU, IpPCAIaraTb OPUI'MHAJIbHBIC IIOAXOJAbl W PCHICHUSA, CTABUTH
HpO6J’IeMH " 3a1a4u, JOIMMYCKAOMINUEC AJIbTCPHATUBHBIC PCIICHU .

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(popMauu (Tekcre yueOHOro nocoodus,
Hay4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIOBapsIX M CIPaBOYHHKAX, KOMIIbIOTEPHBIX
06a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBaThb MHPOPMALMIO Pa3IUYHBIX BHJIOB U (opM
IIPE/ICTaBICHMSI, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTUBOPEYNBOCTH;

q)OpMyJ'II/IpOBaTB 3apoCbl U MNPUMCHATH PA3JIMYHBIC MCTOAbI IPU IOUCKE H OT60pC
OMOJIOTHYECKOI I/IH(I)OpMaI_II/II/I, HGOGXOI[HMOﬁ JJIs BBITIOJTHCHUA y‘IC6HBIX 3aaa4,

HpI/IO6peTaTL OIIBIT HMCIIOJIb30BAaHU I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIX TCXHOHOFHfI,
COBCPHICHCTBOBATH KYJbTYPY aKTUBHOI'O MCIIOJIL30BaHUSA PA3JIMIHBIX ITOUCKOBBIX CUCTCM;,



CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTaBICHUS OUOJIOTHYECKOM
uHpopManuu (CxeMbl, rpaduKu, TuarpaMMbl, TaOIHILIbI, PUCYHKU U IPYTOE);

WCIOJb30BaTh HAyYHBIH S3bIK B KAueCTBE CPEACTBA IMpH paboTe C OHOJOTMYCCKOMH
I/IH(i)OpMaI_[I/Ief/’IZ MNPUMCHATH XUMHWYCCKUC, (I)I/I3I/I‘-IeCKI/Ie U MAaTC€MaTU4dYCCKUC 3HAKHM U CHMBOJIBI,
dbopmyinel, abOpeBHUaTypy, HOMEHKJIATYpPY, WCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMUECKUE CPEICTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHM pACIO3HAaBaHWs W 3alIUTHl WHPOpManuu, HHOOPMAIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH JI€fiCTBUSIMH:
1) odmenne:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BCceX cepax >KM3HU, aKTUBHO y4acCTBOBATh B JHAJIOre
WIM JUCKYCCHUHU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAaTh
CYXJEHHUS OTHOCUTEIIbHO BBINOJHEHMsI Npe/ylaraeMoi 3aJayd, Y4YUTHIBATh HMHTEPECHl MU
COTJIACOBAHHOCTD MO3UIUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHS, NMOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYyalluid, yMETh CMSTYaTh KOHMIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh Pa3IMYHBIMHU CllocOOaMU OOIEHUS U B3aUMOJAEWUCTBHUSA, TOHUMAaTh HaMepeHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOM (popme

(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl AeATeJbHOCTh:
MMOHMMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONW U MHAMBUIYATbHON pabOThI IPH
pelieHur OMOJIOTHYECKON MPoOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX

(dhopM B3aUMOJICHCTBUS MPU peLICHUH yueOHOM 3a/1auu;

BLI6I/IpaTB TEMAaTUKy U MCTOAbl COBMCCTHBIX HeﬁCTBHfI C y‘IéTOM O6I_I_II/IX HHTCPCCOB U
BO3MOXKHOCTEHM KaXKJO0ro 4JeHa KOJIJICKTHUBA,

IIpUHUMATb LCJIA COBMECTHOM JACATCIIbHOCTHU, OPraHU30BbLIBATbL MW KOOPAUWHHUPOBATH
JehcTBUSA MO €€ JOCTXKEHHIO: COCTaBIISTh ILIaH ﬂeﬁCTBHﬁ, pacupeaciisitb pojan C y‘léTOM

MHEHUM Y4aCTHHKOB, 06CY)KI[aTB PE3yJIbTaThl COBMECTHOM pa6OTBI;

OILIEHUBATh KaueCTBO CBOETO BKJIAJA U KaXJI0TO YUaCTHHKA KOMaH/bI B OOIIUI pe3yabTar
110 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATH WACU C TMO3UMIUU HOBHU3HBI, OPUTHHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH;

OCYIICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
MpOSABJIATE TBOPYCCTBO U B006pa)KCHI/IC, OBITh MHUIIMAaTUBHBIM.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

1) camoopranmu3anms:



KCIIOJIB30BaTh OHOJOTMYECKUE 3HAHUS JJIs1 BBIABJICHUSA HpO6JICM U HUX pCHICHUA B
KHU3HCHHBIX U y‘-I€6HbIX CUTyalluAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE U CMBICIIOBBIC YCTAHOBKHU B CBOMX
JNEUCTBUSIX U MOCTYMNKaxX MO OTHOILICHHUIO K >KMBOM MPUPOJE, CBOEMY 3J0POBBIO U 370POBBIO
OKPYXAIOIUX;

CaMOCTOSITEJIBHO OCYIIECTBJISTh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U

JKU3HCHHBIX CUTYyallHAX,

CaMOCTOSITEJIBHO COCTABIIATh IUIaH PELICHUs IPOOIEMBI C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYAUIMH B pa3HbIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHTyallUAM, BHOCHUTHb KOPPEKTHUBBEI B ACATCIBHOCTb, OLICHHUBATH
COOTBCTCTBUEC PEIYIILTATOB LECIISAM;

BJI1aJC€Th HaBbIKaMH IM03HaBaTEIILHOM pe(i)HeKCI/II/I KaK OCO3HaHHs COBEPIIACMBbIX ,HCfICTBHfI
1 MBICJIIMTCJIIBHBIX ITIPOLECCOB, UX PE3YIILTATOB U OCHOBaHI/Ifl, HUCIIOJIB30BaATb HpI/IéMBI pe(bneKch
IJI1 OCHKH CUTyalluu, BBI60pa BCPHOI'0O PCIICHMU,

YMETh OICHUBATh PUCKHU U CBOCBPEMCHHO IIPUHUMATh PCUHICHUA 110 UX CHUXKCHUIO,

NMPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IMIPU aHAJIN3C PE3YIIbTATOB ACATCIIbBHOCTH,

3) npunsiTHe ceds M APYIrUX:

[IPUHUMATh ce0s, IOHUMAas CBOM HEOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IPU aHAIU3€ PE3Y/IbTaTOB JESATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CITIOCOOHOCTh TIOHUMATh MUD C MO3UIUU APYTOro 4CJI0OBCKaA.

HPEAMETHBIE PE3YJIBTATDBI



[IpenmetHbie pe3ynabTarel 0ocBoeHHs nporpammbl COO o 6uosioruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st ydeOHoro npeaMera «buonorusy HaydHble 3HAHHS, YMEHUS U
CrocoOBbI NEUCTBUN 10 OCBOEHHIO, HUHTEPIPETALNH
1 ipeoOpa30BaHUI0 3HAHUN, BUJIBI IEITETLHOCTH IO TMOJIYYSCHHIO HOBOTO 3HAHUS M IPUMEHEHHUIO
3HAHUW B Pa3jIMUHBIX YYEOHBIX CUTYyallUsAX, a TAKKE B PEAIbHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMme mnpeaMeTHBIE pe3ybTaThl MPEICTABICHBI MO T0JaM
oOydeHusI.

[IpenmerHbie  pe3ynpTaThl OCBOE€HMsI yueOHoro mpenmera «buonorus» ¢ 10
Klacce NO0IKHBI OTPAKaTh:

c(OPMHUPOBAHHOCTh 3HAHWK O MECTE W POJM OMOJIOTMHM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKA JJIsl PEIEeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJIEpKaHNe OMOJIOTHYECKMX TEPMUHOB U MOHITUMN: )KU3Hb, KJIETKa,
opranusM, Mera0oysu3M (0OMEH BENIECTB H  TPEBpallleHHe JSHEPruH), TOMEeoCTa3
(camoperynsiius), YpOBHEBas  OpraHW3alMs  KUBBIX  CHCTEM, CaMOBOCIPOW3BEICHHE
(perrpoIyKIHs ), HACJIeICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

yYMEHHE Hu3Jaratb OMOJIOTMYECKHE TeOopuu (KJIETOYHAs, XpOMOCOMHas, MYTal[MOHHAs,
LEHTpalbHAsT JOorMa MoJieKyisipHord Owosiorun), 3akoHbl (I'. Mennmens, T.Moprana, H.
. BaBunoBa) u yueHus (0 HE€HTpax MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX pacTeHuid H.
W. BaBuiioBa), onpeaensaTh IPaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHUE BJIaJACTh ME€TOAAMU HAYYHOI'O ITO3HAHHSA B OHOJIOTHH: H&6J'IIOI[CHI/IC N OIIMCAaHUC
KHUBBIX CHCTEM, IIPOLHECCOB U ﬂBHGHI/Iﬁ, opraHuzanvss W IPOBCIACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMXXCHHUEC THUIIOTE3bI, BBIABICHHEC 3aBUCHUMOCTU MECXKAY HUCCICAYEMBIMU
BCJIMYMNHaAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YJIbTAaTOB, HMCIIOJIB30BAHHBIX HAaYYHBIX HOHﬂTHﬁ,
TeopI/Iﬁ 1 3aKOHOB, YMCHHUCEC JI€JIaTh BBIBOJIbI HA OCHOBAHHWHU IIOJTYUCHHBIX PE3YIIbTATOB,

YMEHHUE BBLICIATH CYIIECTBEHHBIC MPH3HAKK BUPYCOB, KJIETOK MPOKAPHOT U JYKAPHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH IPOIIECCOB: 0OMEHA BEIIECTB U
MPEeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOOTBOPEHUS, PAa3MHOKCHUS, WHIUBUIYaTbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMCHHC IMPUMCHATH IIOJTYUCHHBIC 3HAHUA IUIA O0OBSCHEHHST OMOJOTHYECKUX MponecCoB U
HBHGHHﬁ, JUIA IPUHATHS ITPAKTHYCCKHUX peH_IeHI/Iﬁ B OBCEIHEBHOM JKM3HHM C 1IEIbIO oOecrneyeHus
0€30IIaCHOCTH  CBOETO 3A0pPOBbA MW 3J0POBBA OKPYXKAOMIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/IH HOPM
I'paMOTHOI'O IIOBCACHUS B Oprma}omeﬁ HpHpOI[HOfI cpeac, IOHHUMAHUC HCO6XO,I[I/IMOCTI/I
HCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OMOJOTHMH M OHMOTEXHOJIOTUH I paiiOHAJIbBHOT'O
IpUPOAOIIO0TIb30BAHN,

YMCHHEC DpPeIIaTb 3JICMCHTAPHBIC TCHCTUYCCKHE 3ala4yu Ha MOHO- U I[I/IFI/I6pI/I,I[HO€‘
CKpCUIMBAHHUC, CHCIVICHHOC HACJICAOBAHUC, COCTABJIATH CXCMBbI MOHOFI/I6pI/II[HOFO CKpCIINBaHUA
U TIpEACKa3aHud HACJICAOBaHUS ITPU3HAKOB Y OPraHu3MOB;

YMEHHE BBITIOJIHATH JIAOOPATOPHBIE W MpaKTHYECKHe paboThl, COONOAATh MpaBUia MPH
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATh WH(POPMAIUIO OHOJIOTHYECKOTO
COJIep’KaHUs, BKIIIOYAIOIIYIO TICEBJOHAYYHBbIE 3HAHUS M3 PA3IUYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOW MH(OpMAIMH, HAYYHO-TIOMYASPHBIE MaTEePHUalbl), STHUECKHE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;



YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOoJIOTHH.

[IpeameTrHsie  pe3ynapTaThl  OCBOCHHS yueOHoro mpeamera «buomorusi» ¢ 11
Kjlacce JOJKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECTE M POJIM OMOJOTMH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHPOBO33PEHHUS], O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPBIBAaTh COJCPKAHHE OWOJIOTUYECKUX TEPMUHOB W TOHSATHH: BUJ,
NONyJsiusi,  TeHo(OHA,  SBOJIOLUS,  JBWXKYIIME  Cuibl  ((akTophl)  SBOJIOLUH,
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB, BHUI000pa30BaHHUE, IKOJOTHYECKHE (PAKTOPBI, HKOCHUCTEMA,
MPOJYIIEHTBI, KOHCYMEHTBI, pEAYIEHTHI, IIeNH THUTAHHUS, DOKOJOTHYECKas IHUPaMHJIa,
ouoreorieHo3, buochepa;

yMEHHE Wu3Jarate Ouosiornyeckue Teopuu (dBosonMoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKasi TeOpHUsl ABOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxojicrsa K.
M. bspa, yepenoBaHus INIaBHBIX HampasieHU U myted sBosronun A. H. CeBeprioBa, yueHus o
ounochepe B. 1. BepHazackoro), onpenenars rpaHULbl UX TPUMEHUMOCTH K AKHBBIM CHCTEMAaM;

YMCHHE BJIaJACTh ME€TOAAMU HAYYHOI'O ITO3HAHHA B OHOJIOTHH: H&6J'IIOI[CHI/IC N OIIMCAaHUC
KHUBBIX CHCTEM, IIPOLHECCOB U ﬂBJ'IGHI/Iﬁ, opraHu3anvss W IPOBCIACHUC OHOJIOTMYECKOTO
OKCIICPUMCHTA, BBIABMIXCHHUEC THUIIOTE3bI, BBIABJICHHE 3aBUCHUMOCTU MECXKAY HUCCICAYEMBIMU
BCJIMYNHaAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOH?ITPIﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHUC JIC€JIaTh BBIBOJIbI HA OCHOBAHUHU IOJYUCHHBIX PE3YIbTATOB,

YMEHHUE BBIIENATh CYINICCTBEHHBIC IPH3HAKH CTPOCHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOIYJISIMHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIICHO30B U IKOCHCTEM,
O0COOCGHHOCTH  TPOIECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, E€CTECTBEHHOTO  0OTOOpA,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JACUCTBHS SKOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBI, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTCHHBIX H3MEHEHHH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHUOTCOXMMHUYECKUX ITUKIOB B
ounocdepe;

YMCHHC IMPUMCHATH IIOJTYUYCHHBIC 3HAHUA UIA O0OBSCHEHHST OMOJOTHYECKUX MponecCoB U
HBHGHHﬁ, JUIA IPUHATHS ITPAKTHYCCKHUX peH_IeHI/Iﬁ B OBCEIHEBHOM KM3HHM C 1IEIbIO oOecrneyeHus
0€30IIaCHOCTH  CBOETO 340pOBbd M 3I0POBbA OKPYXKAIOIMIUX HMHCﬁ, CO6J'II-O,I[€HI/I$I HOPM
IrpaMOTHOI'O TIIOBCACHUSA B OKp}I)KaI-OH_[eﬁ HpPIpO,HHOfI cpeac, NOHUMAHHC HeO6XOI[I/IMOCTI/I
HCIIOJIb30BAHUA JOCTHKEHUI COBpeMeHHOﬁ OounoJoruu JJIsL pallnoOHaJIBHOI'O
IpUPOAOIIOJIb30BAHN,

YMCHHEC PCUIATh J3JICMCHTAPHBIC OHOJIOTUYCCKHE 3aauu, COCTaBJIATb CXEMbBI IIEPCHOCA
BCIICCTB U SHCPI'vU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHE BBITIOJHATH JIAOOPATOPHBIE W MpaKTHYeCKHe paboThl, COOOAATh MpaBUa PU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh U HMHTEPHPETHPOBaTh MH(OpMAIMIO OHOJIOrMYECKOTrO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil MH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), paccMaTpuBaTh TIJI0OANbHBIC



HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UILUIO;

yMEHHE CO3/1aBaTb COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas
Ouosormyeckyro HMH(GOPMALUIO H3 HECKOJbKMX HMCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
MOHATUHHBIN ammapar OUOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

Neo HanmeHoBaHue pa3iesioB v TEM [IPOTPAMMBI ’ KommuecTBo yacos ‘ OnexTpoHHbIe (1H(POBBIC) 0Opa30BaTEIbHBIC
n/n Bceero||[KonTponbnbie| [TpakTuueckue pecypeel

paboThl paboThI

‘1 HBHOJIOFH;{ KaK HaykKa H 2 || || 0.5 HBI/I6JII/IOT€K3 LIOK https://m.edsoo.ru/7f41c292
‘2 H}KI/IBHe CHCTEMBI U UX OpraHU3aIus H 1 || || HEI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f41c292
‘3 HXHMWIGCKHﬁ COCTaB M CTPOCHHE KIIETKU H 8 ” 0,5 ” 1 HBI/I6J‘II/IOT€K3 HOK https://m.edsoo.ru/7f41¢c292
‘4 H}KmHe)Jes[TeanOCTL KJICTKH H 6 || || HEI/I6J‘II/IOT€K3 HOK https://m.edsoo.ru/7f41¢c292
‘5 HPaSMHO)KeHI/IC Y MHIMBHIyaIbHOE PAa3BUTHE OPraHU3MOB H 5 ” 0,5 ” 1 HEI/I6J‘II/IOT€K3 HOK https://m.edsoo.ru/7f41¢c292
‘6 HHaCJ'Ie)ICTBeHHOCTI) 1 I3MEHYHUBOCTH OPraHM3MOB H 8 ” 1 ” 1.5 HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41¢c292
‘7 HCeneKuym opranu3MoB. OCHOBBI OHOTEXHOJIOTHH H 3 || || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41¢c292
‘8 HPesepBHoe BpeMsI H 1 || || HBI/I6J‘II/IOTeKa OK https://m.edsoo.ru/7f41¢c292
(OBLIEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 4 I
11 KIIACC

No HaunmenoBanue pa3aenoB U TEM IPOTrPaMMBI ‘ KonuyecTBo yacoB ‘ DnekTpoHHbIe (TG POBHIC) 00pa30BaTEIbHbIE
n/m Bceero|| Kontponsnsle |[Ipaktuyeckue peCypChI

paboThI paboThI

‘1 H9BOJ'IIOI_[I/IOHH3}I onotorus H 9 || 0,5 “ 1 “BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f4lcc74
‘2 HBO?)HI/IKHOBCHI/IG Y Pa3BHUTHUE KU3HU Ha 3eMJie || 9 || 0,5 “ 0.5 “BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f4lcc74
‘3 HOpFaHI/IBMH U OKpY’Karomias cpena H 5 || 0,5 “ 1 “BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41lcc74
‘4 HCoo6meCTBa Y 9KOJIOTUYECKHE CUCTEMBI H 9 || 0,5 “ “BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41lcc74
‘5 HPesepBHoe BpeMs || 2 || H “BI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41lcc74

OBILEE KOJITMYECTBO YACOB I10 ITPOT PAMME | 34 | 2 | 25 |
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonunuecTBo yacos | [Hara DneKTpoHHbIE IU(PPOBBIE 00PA30BATEIBHBIC PECYPCHI
n/n Bceero|| Kourpossusie || [Tpaktuueckue || A3YICHAA
paboThl paboThl
1 ||buonorus B cucteme HayK 1 bubnuoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a
2 |[MeTo/1bI MO3HAHHUS YKMBOM ITPHUPO/IBI. 1 0.5 bubmuoreka IIOK https://m.edsoo.ru/863e6122
[IpaxTrueckas padora Ne 1
«Mcnonp30BaHNE PA3IMYHBIX METOJIOB
[IPH U3YYCHUH OMOJIOTMYSCKUX
00BEKTOBY
3 ||buosorHuecKre CHCTEMBI, TIPOLIECChHI U 1 bubnunoteka [IOK https://m.edsoo.ru/863e6564
UX U3YUCHHE
4 | XuMmuuecKknil cOCTaB KJIETKU. Boma u 1 bubmuoreka I1OK https://m.edsoo.ru/863e674e
MHUHEPAIbHBIE COJTH
‘5 HEGJ‘IKI/I. CoctaB u cTpocHHE OCITKOB H H H || HBI/I6J‘II/IOTeKa IIOK https://m.edso0.ru/863e6b72
6 ||[®epMeHTHI — OMOJIOTHYECKUE 0.5 bubnuoreka IIOK https://m.edsoo.ru/863e6b72
KaranuzaTopsbl. JlaboparopHas padoTa
No 1 «3yueHue kaTaauTUIECKON
aKTUBHOCTH ()epPMEHTOB (HA MpUMepe
aMMJIa3bl WM KaTaaasbl)»
‘7 HyrneBouH. JInnm et H 1 H “ || “BI/I6J‘II/IOTeKa IIOK https://m.eds00.ru/863e6870 ‘
‘8 HHYKJ'IGI/IHOBBIG KUCIOTEL. ATD H 1 H 0,5 “ ” “BI/I6J‘II/IOTeKa IMOK https://m.edso00.ru/863e6d5c ‘
9 |[Mcropus ¥ METOJIbI U3YUCHHS KIICTKH. 1 bubaunoreka IIOK https://m.edsoo.ru/863e6e88
Krerounas Teopus
‘10 HKJIeTKa KakK I[eJI0CTHAsS J)KUBasi CHCTEMa H H “ || “ ‘
11 ||CtpoeHue syKapruOTUYECKON KIETKH. 0.5 bubmuoreka [JOK
JIabopatopras padora Ne 2 «/3ydeHue https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716¢
CTPOCHUS KIIETOK PACTCHUH, KUBOTHBIX,
rpuOOB U OaKTEPUl MO MUKPOCKOTIOM
Ha FOTOBBIX MUKpPOTIpEnaparax u ux
OTIHCAHHE
‘12 HO6MCH BEILECTB WK MeTa00IN3M H 1 H H || HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/863e766¢
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Ne Tema ypoxka ‘ KosmmuecTBo yacos | [Hara DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI
n/n Bceero| Kontposbasie || [TpakTuueckue || 13y 1CHIA
paboThI paboThI
‘13 H@OTOCI/IHTCS. XemocuHTe3 H H H || HEI/I6JII/IOTeKa OK https://m.edso0.ru/863e7c98
‘14 HBHepreTquCKHﬁ oOMeH H H H || HEI/I6JII/IOT€Ka LIOK https://m.edso0.ru/863e7aae
15 |PKusHenubiii MK KiaeTku. Jlenenue 0.5 bubnuoreka 11OK https://m.edsoo.ru/863e7dc4
KJeTku. Muto3. Jlaboparopnas pabota
Ne 3 «Habnronenue MuTo3a B KIIETKax
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKPOIPETapaTax»»
16 ||buocuuTes Oenka. Peakuus matpuuHoro || 1 bubnunoteka [IOK https://m.edsoo.ru/863e796e
CHHTE3a
‘17 HTpaHCJ'IﬂIII/ISI — OuocHHTe3 Oenka H H H || HBI/I6J‘II/IOTeKa LIOK https://m.edso0.ru/863e796e
18 ||HexneTounbie GOPMBI )KHU3HU — bubnunoteka [IOK https://m.edsoo.ru/863e7540
BUPYCBI
19 ||@opMbI pa3MHOKEHHUST OPTaHIU3MOB 1 bubnuoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
20 |Meiios [ [ 0,5 [ [ |Bu6morexa LIOK https://m.eds00.ru/863e7f4a
21 ||O6pa3oBaHue U Pa3BUTHE TTOJIOBBIX 1 0.5 bubnuoreka IOK https://m.edsoo.ru/863e81b6
ki1eToK. OMI0J0TBOPEHHE.
JlaGopaTtopHnas padora Ne 4 «3y4ueHue
CTPOECHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
‘22 HI/IHI[I/IBI/II[yaJ'II)HOC pasBUTHE OpFaHI/ISMOBH H “ || “BI/I6J‘II/IOTeKa I{OK https://m.eds00.ru/863e8436
23 |['eneTnka — Hayka o bubmuoreka LIOK https://m.edsoo.ru/863e862
HACJICICTBEHHOCTH ¥ H3MEHUUBOCTH
24 ||3aKkOHOMEPHOCTHU HACJIEeIOBAHUS 1 bubauroreka IIOK https://m.edsoo.ru/863e8878
pU3HAKOB. MOHOTHOPHIHOE
CKpEI[MBaHHE
25 ||duruOpugHoe cKperiuBaHue. 3aKoH 1 bubnuroreka LIOK https://m.edsoo.ru/863e89a4
HE3aBUCHMOT0 HACJICOBAHUSI
MPU3HAKOB
‘26 HCLICHJ‘ICHHOC HACJIeJOBaHKE MPU3HAKOB. H 1 H H 0.5 || HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/863e8c60
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/o

Tema ypoka

KonnuectBo yacos

Bcero

Kontponshbie
paboTHhI

[IpakTrueckue
paboTsl

ara
A3YYECHUS

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

JlaboparopHas padota Ne 5 «M3yueHue
pe3ynbTaTOB MOHOTUOPHUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ip030(UITBI HAa TOTOBBIX
MHUKpOIIpernaparax

27

T'enetuka nona. Hacnegosanue
HpI/I3HaKOB, CIICIIJICHHBIX C ITOJIOM

bubnuoreka I1OK https://m.edsoo.ru/863e8c60

28

NsmenuuBocts. HenaciencrsenHas
M3MEHYUBOCTH. JJaboparopHas pabota
No 6. M3yuenne MoauduKarimoHHON
W3MEHYUBOCTH, IIOCTPOCHHE
BApUAIIMOHHOTO Psijia ¥ BapHAIIMOHHON
KpHBOW»

0.5

bubmuoreka IIOK https://m.edsoo.ru/863e8efe

29

HacnencTBeHHast ©3MEHYHBOCTD.
JlabopaTtopHas pabota Ne 7. «AHanu3
MYTaIHi y Jp0o30(HIEI HA TOTOBBIX
MUKpOIIpernapaTaxy

0.5

bubmuoreka IIOK https://m.edsoo.ru/863e8efe

130

‘FCHGTI/IKEI yeJJoBEKa

||Bu6maoTexa 1{OK https://m.edsoo.ru/863e8d78

31

PeseprubIit ypok. O6001IEHNE TIO TEME
«HacneacTBeHHOCTh M HK3MEHYHBOCTD
OpraHu3MOB»

32

‘CGJ’IGKHI/IH KaK HayKa U IMponecc

|Bu6muorexa ITOK https://m.edsoo.ru/863e9214

33

MeToasl ¥ JOCTHIKEHUS CENEKIINU
pacTEHUN U KUBOTHBIX

bubaunoreka IIOK https://m.edsoo.ru/863e9214

34

buotexnonorus kak OTpaciib
IIpOU3BOACTBA

bubmuroreka IIOK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kontponsasre || [paxtiueckue || 13YICHHS 00pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
1 |[OBosrouMs ¥ METOIBI €€ U3yUEHUS 1 bubnuorexa [JOK
https://m.edsoo0.ru/863ea20e
2 |Hctopwust pa3BUTHS MPEICTABICHUN 00 3BOIONNN 1 bubnuoreka [JOK
https://m.edso0.ru/863e9570
3 |[MukposBoTIOLIHS 1 bubnuotexa [JOK
https://m.edsoo.ru/863e9cle
4 |[Tomymsammst Kak dJeMEHTapHas €MHUIA BUIA U YBOJIIOIUH. 1 0.5 bu6mmoreka [IOK
JIaboparopHas padora Ne 1 «CpaBHEeHHE BHIOB 110 https://m.edso0.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHIO)
5 ||dBmxkymiue cuisl (31eMeHTapHble (GaKTOPhI) HBOJIIOLUN 1 bubnuoreka [JOK
https://m.edsoo.ru/863e9da4
6 |[EcTtecTBenHsbIit 0TOOD U ero GopMbI 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 ||Pe3yabTaThl 3BOJIOLMH: MPUCTIOCOOIEHHOCTh OPTraHU3MOB U 1 0.5 bubnuorexa [JOK
BHU000pa3oBanue. Jlaboparopuas pabora Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOICHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOTO
Xapakrepa»
8 |HampamieHust U myTH MaKpOIBOJIOHUH 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9cle
‘9 HHCO6paTI/IMOCTb ABOJTIOIUHN “ 1 ” 0,5 “ H H
‘10 HHCTOpI/IH KU3HU Ha 3eMJie U METOIbI €€ U3ydeHUs “ || “ H H
11 |['mnoTe3bl MPOUCXOKICHUS KU3HH Ha 3emiie bubnuoreka [IOK
https://m.edsoo.ru/863ea5a6
12 |Pa3BuTHE *)U3HU Ha 3eMJIe IO HpaM U Nepuoiam 1 bubnuorexa [IOK
https://m.edsoo.ru/863ea6he
13 ||OcHOBHBIE ATAITBI HBOJIOLMH PACTUTENHLHOTO M dKUBOTHOTO 1 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsasie || Hpaxtiueckue || 13YICHAS oOpasoBaresbHbIE PECYPChI
paboThl paboThI
mupa. [Ipakrudeckas padora Ne 1 «M3yueHne uckonaeMbix https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHHH U )KUBOTHBIX B KOJUICKIIHIX)
14 ||CoBpemeHHas cucTeMa OpraHMyecKoro Mupa 1 0,5 bubnuorexa [JOK
https://m.edsoo.ru/863ea48e
15 |OBousrouus yenoBeka (aHTPOIIOTEHES) 1 bubnuorexa [JOK
https://m.edsoo.ru/863eac2c
16 |dBmwxymmue cuibl ((hakTOpBI) aHTPOTIOTeHE3a 1 bubnuoreka [JOK
https://m.edsoo.ru/863ead44
‘17 ‘OCHOBHH@ CTaJIMM BOJIIOLIMH YETIOBEKA H ‘ H

18 |YenmoBedeckue pachl U MPUPOTHBIC ATANTAIIUN YETIOBEKA bubnuotexa [JOK
https://m.edsoo.ru/863eaea2
19 |Pe3epBHbIi ypok. O000ImIeHHE 110 TeMe «BO3HUKHOBEHHE H 1 0,5
pa3BUTHE )KU3HU HA 3EMIIE»
‘20 bxonorm KaK HayKa H ‘ H
21 |Cpensl oOuTaHUS U SKOJIOTHYECKUE (DaKTOPBI bubnuorexa [JOK
https://m.edsoo.ru/863eafec
22 ||Abuotnueckue dakropsl. JlabopaTopHas padora Ne 3. 1 0.5 bubnuorexa [JOK
«Mopdomorudeckne 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas padora Ne 4. «BiausiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEyca
23 |buotnueckue GaxTopsl 1 bubnuorexa [JOK
https://m.edsoo.ru/863eb348
24 ||I9KoNOTMYECKUE XapaKTepUCTUKU momyisiiun. [Ipaktudeckas 1 0.5
pabota Ne 2 «Iloacy€r MIOTHOCTH MOMYNALUNA Pa3HBIX BUOB
pacTeHu»
25 ||CoobmiecTBa OpraHu3MOB — OHOIIEHO3 1 bubnmoreka [JOK
https://m.edsoo.ru/863eb46a
26 ||9KoNOrHYECcCKre CUCTEMBI (IKOCHUCTEMBI) 1 bubnmoreka [JOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/n Beero|| Kontponshsre || [Ipaktiueckue || M3Y4CHUS 00pazoBarelbHbIC PECYPChI
paboThl paboThI
27 ||OcHOBHBIE ITOKA3aTEIN YKOCUCTEMBI. DKOJIOTHUECKUE 1 bubnuoreka [IOK
nupamupl. CBoiicTBa skocucTeM. CyKiieccust https://m.edsoo.ru/863eb5fa
‘28 HHpI/IpOLIHI)Ie AKOCUCTEMBI H 1 || H H H
‘29 HAHTpOHOFeHHI)Ie HKOCUCTEMBI H 1 ” 0,5 H H H
30 |buochepa — rmobanbHas SKOCUCTEMA 3eMITH 1 bubmmoreka [JOK
https://m.edsoo.ru/863ebb5e
31 |3akOHOMEpHOCTH CYyIIECTBOBaHUS OHOCHEpPHI 1 bubnuotexa [JOK
https://m.edsoo.ru/863ebd16
‘32 quJ'IOBe'-IeCTBO B Onocdepe 3emn H || H H H
33 ||CocymiecTBOBaHME IPUPOJIBI M YEIIOBEYECTBA bubnmoreka [JOK
https://m.edsoo.ru/863ebale
34 ||Pe3epBHBIi ypok. O600meHne TeMbl «Coo0riecTBa u 1
HKOJIOTUIECKUE CHCTEMBD)
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 2.5 [



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

YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YYHEHUKA

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



