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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO OHOJIOTHH TEOPETHUYECKYI0 OCHOBY [IJISl OIPEACIICHUS
MOIXO0M0B K (opMHpOBaHUIO cojepx)aHus ydeOHoro mnpeamera «buomorus» cocTaBuiIu:
koH1entyanbHble mojoxeHuss ®I'OC COO o B3anMOOOYCIIOBICHHOCTH LENeH, colep:KaHus,
pe3ynbTaToB O0ydeHUss U TPEOOBAaHWN K yPOBHIO MOATOTOBKH BBHIMTYCKHHMKOB, MOJOXEHHUS 00
0o0IIMX TENIX W MPHUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepanun, a TaKKe MOJI0KEHUS 0 crienuduke Onoaoruu,
e€ 3HAUYCHUWU B TIO3HAHHWH XUBOW MPHUPOABI M OOECIEUCHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHUSM, OTIPEAETICHBI OCHOBHBIC ()YHKIIHH IPOTPAMMBI IO
Ouosoruu u €€ CTPYKTypa.

[Tporpamma mo 6mosioruu Ja€T MpeacTaBiIeHUe O IeIX, 00 o0mel cTparerud o0yJYeHus,
BOCIIHTAHUA U PAa3BUTHSA, OOydaIOIUXCS CpeAcTBaMH ydeOHOro mpeamera «buonorusy,
ompezaenseT o00s3aTeNbHOEC TMPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, PpachpelueicHHe I10
pazznenaM U TemaMm, PEeKOMEHIYEeMYI0 MOCJIEeOBATEIbHOCTh M3YUEHHUs YUEOHOro maTepuaia C
y4ETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH, JIOTMKH 00pa30BaTEIBHOTO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEHN 00YUaIOIINXCS.

B mporpammMe 1o OHOJOTMM TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W TPEAMETHBIM pe3yJibTaraM oO0ydeHHus B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JACATEIPHOCTH/YIECOHBIX ACHCTBUHN, O0OYJArOIITUXCS TTO
OCBOCHHIO COZIEP KaHUS OMOIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6umonorum (10-11 xnaccel, 6a30BbIii ypOBEHb) peain30BaH HMPHUHIIUII
MPEEMCTBEHHOCTH B HW3y4YeHWU OwWosnoruu, Onarojapss 4YemMy B HEH NpoCMaTpHUBACTCS
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C (HOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LEHHOCTHBIX OpPUEHTALMA  JUYHOCTHU, HKOJIOTUYECKOTO  MBIIUICHHUS,
MPEACTABICHUN O 3J0pOBOM 00pa3e KU3HU U OEPEeKHBIM OTHOILIEHHWEM K OKpYyXKarolen
npupoHoi cpeze. [ToaTomy Hapsay ¢ U3ydeHHEM O0IIeOMOIOTHYECKUX TEOPUH, a TAKKe 3HAHUH
O CTPOECHHMM UBBIX CHCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B MPOrpaMMe M0 OMOJIOTHH YAeIEHO BHUMAHUE UCTIOIb30BAHHIO MTOTYYSHHBIX 3HAHUN
B TIOBCCJIHEBHOUM JKM3HH JUIS PEIICHUS NPHUKIATHBIX 3a7ad, B TOM YHCIE: MPOPUIAKTHKU
HACJICJACTBEHHBIX  3a00JICBaHM  YEJIOBEKa, MEIMKO-TEHETHYECKOTO0  KOHCYJIBTHPOBAHUSA,
000CHOBaHHUS IKOJIIOTUYECKHU 11€TIECO00Pa3HOTO MOBEAEHUS B OKPY XKAIOIIeH MPUPOAHON cpene,
aHaJIn3a BIMSHUS XO3AMCTBEHHOM JESITEIPHOCTH YEJIOBEKa HAa COCTOSHHE NPUPOAHBIX U
UCKYCCTBCHHBIX JKOCHCTEM. YCWICHHE BHUMAHHS K MPUKIAJHON HANPaBIEHHOCTH Y4eOHOTO
npeaMmeTa «bHuonorus» MPOAMKTOBAHO HEOOXOIUMOCTBHIO 00ECTICUCHHs YCIOBHM ISl pEIICHUS
OJIHOI M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOrHYEcKOro 00pa3oBaHus, KOTOpasl Mpernoaaraet
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBATHCS K HM3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHE cpemHero oOImiero oOpa3oBaHWs 3aHMMaeT BakHoe MecTo. OHa
obOecrieunBaeT (GOpMUPOBaHUE y OOYyYaIONMIUXCS TPEICTABICHUNH O HAYYHOW KapTHHE MHpa,
pacmmpsieT 1 00001IaeT 3HaHUS O KUBOM MPUpOJIE, €€ OTIIMIUTENBHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3ali ¥ SBOJIOIHMH, CO3MAaET YCJIOBHS JIsi: TO3HAHWS 3aKOHOB JKWBOW TPHUPOIBI,
dbopmupoBanus (PYHKIIMOHAIEHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO0 M Oe3o0macHoro obpasa
YKU3HH, SKOJIOTUYECKOTO MBIIIUICHHS, ICHHOCTHOTO OTHOIIICHHUS K )KHBOU MPUPOJIC U YECIIOBEKY.

bonpmioe 3HaueHwe OWONOTHS WMEET TaKkKe [UIS PEMICHUS BOCHUTATEIBHBIX U
Pa3BUBAIOIIKNX 3a]1a4 cpeHero oliiero oOpazoBanus, coruann3anun odydaromnmxcs. M3ydenne



Ouosoruu obecreynBaeT yCIoBuUs A7 (OPMUPOBAHUS HHTEIUICKTYaTbHBIX, KOMMYHHKAIIHOHHBIX
U HUHQOPMAIIMOHHBIX HABBIKOB, OSCTETUYECKOM KYJIbTYpHl, CIIOCOOCTBYET HHTETpaIluU
OMOJIOTMYECKNX 3HAHUW C MPEACTABICHUSMU U3 APYTHX Y4YEOHBIX MPEIMETOB, B YaCTHOCTHU
busuku, XumMuu U reorpaduu. HazBanHbIe MONOXKEHUS O MPeIHA3HAYCHUH YICOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY ISl ONIPEICIICHUS [TOIX0IOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO
COJIEpXKaHUs, IPEICTABICHHOTO B MPOrPaMMe 10 OUOJIOTHH.

Ot60p conepkanus yaeOHOTO npeamera «brosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIMI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIuecs JOKHBI
OCBOUTH 3HAHHS W YMEHHS, 3HaYMMbIe [ (hopMHUpOBaHUS OOIIEH KyIbTYyphl, OMpPEIesIonne
aJICKBaTHOE TIOBEJICHUE YEIIOBEKA B OKPYKAIOMIEH MPHUPOJHON cpene, BOoCcTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTUUECKOU aesTenbHOCTH. Oco00e MECTO B ATOM cHUCTEMe 3HAHUU
3aHMMAIOT DJJEMEHTBl COJAEp)KaHUs, KOTOphIe CIyKaT OCHOBOM g  (OpMHUpPOBaHUS
MPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-HayYHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIMSIX JTMYHOCTH, CIIOCOOCTBYIOIUX I'YMaHU3AIUNA OMOJIOTHIECKOT0 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJIEp)KaHHs Yy4eOHOTO Marepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYUTENBHBIX 0COOEHHOCTAX
YKUBOM MPHUPO/IBI, 0 €€ YPOBHEBOW OPTaHU3AIIMHU U SBOJIIOIMH. B COOTBETCTBUHU C 3THM B CTPYKTYpE
yaeOHOro mpeamera «broyorus» BBIIENEHBI CISAYIONINE COJepKaTeIbHbIC TMHUU: «buomorus
KaK Hayka. MeTopl HaydHOTo Mo3HaHus», «Kierka kak Omosiormueckasi cucteMay, « Opranusm
Kak Omonormyeckasi cucreMay, «CuctemMa U1 MHOT0OOpa3re OpraHM4ecKoro MUpay, « IBOTIOIUSI
YKUBOU TIPUPOIBDY, « DIKOCUCTEMBI M MPUCYIITHE UM 3aKOHOMEPHOCTH.

Heab u3ydenus ydebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHUE
00yJaronMMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBHON OpraHW3allMd >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUI UCIOIB30BaTh 3TU 3HAHUS JAJISl TPAMOTHBIX JIEHCTBHH B
OTHOIICHUU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3TUIHBIX JKU3HEHHBIX TIPOOIIEM.

HocTmwkenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YypOBHE
obecreunBaeTCs peleHueM CIEAYIONINX 3aa4:

— OCBOEHHE O0YYArOIIUMHUCS CUCTEMBI 3HAHUI 0 OMOJIOTHYECKUX TEOPHIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBWIaX, CIYXalUX OCHOBOW i (opMHupOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHpA, O METOJaX HAyYHOTO MO3HAHUS,
CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX CHCTEM PA3HOTO YPOBHS OpTaHHU3aIlNH,
BBIJJAIONIUXCST OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

— ¢opMupoBaHue y OOYYaIOIIMXCSl TO3HABATEIBHBIX, WHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE B MpOIlecCe aHajdu3a JaHHBIX O MYTAX Pa3BUTHS B OHOJOTHMH HAay4HBIX
B3IJISAJIOB, UACH U MOJIX0I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIUU;

— CTaHOBIEHHE Yy oOydarommuxcs OOmed KylIbTypbl, (YHKIHMOHAIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHITH U OIEHUBATH SBJICHUSI OKPYKAIOIIETO MHUPA KUBOU MPUPOIBI
Ha OCHOBaHWH 3HAHWUM U OTBITA, TOJYYECHHBIX TTPH U3YYCHUH OUOJIOTHH;

— ¢opMupoBaHHEe y OOYYaIOMIUXCS YMEHHH WIIIOCTPUPOBATH 3HAYCHHE OWOIOTHYECKUX
3HAHWH B MPAKTUYCCKOHN JIESITEIIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUITMHCKHIX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

— BOCHUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KUBOW MPUPOJIBI,
HEeoOX0UMOCTH OEpeKHOr0 OTHOLIEHHS K Hell, COOMIOACHHS JTUYECKUX HOPM IpHU
MPOBEACHUHN OMOJIOTUYECKUX UCCIICIOBAHMIA;

— OCO3HAaHME IIEHHOCTH OMOJIOTMUECKUX 3HAHWW JJIS TOBBIIMICHHUS YPOBHS IKOJIOTHYECKOM
KYJBTYPHI, 171 (GOPMUPOBAHUS HAYIHOT'O MUPOBO33PCHHUSI;



— TpUMEHECHHE NMPHOOPETEHHBIX 3HAHWNW M YMEHWH B TIOBCEJHEBHOW JKU3HU JUISI OIICHKU
MOCIIEACTBHI CBOCH AESATENFHOCTH 10 OTHOIICHUIO K OKPY’KaIoIIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHUE U COOIIIOIEHNE Mep MTPODUITAKTUKY 3a00JIEBaHUH.

B cucreme cpeagnero obmiero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YpPOBHE,
SBIISICTCS.  00SI3aTEIBbHBIM yUEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBEeHHO-HAY4YHBIE NIPEIMETHD).

Jnst m3ydennsi OMojaoruy Ha 6a30BOM YPOBHE CPEIHET0 OOIIeTo 00pa30BaHUS OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 4ac B Hezeio).

COJAEP)KAHUE OBYYEHUA

10 KJIACC
Tema 1. buojsiorusi Kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHHUUYECKUMH U JPYTUMHU

€CTECTBCHHBIMU HayKaMu, (uiocodueit, dTUKOW, ACTETUKOW W mpaBoM. Ponbs Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKUX HAYK.

MeTo1p1 TO3HAHMSL KUBOUM MPHUPOALI (HAOIIOIEHUE, SKCIIEPUMEHT, ONUCaHNe, U3MEpPEHHE,
KJIacCU(UKAIUs, MOJSIUPOBAHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsi: U. Hapsun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmuip! 1 cxembl: «MeToIbl TO3HAHUS KUBOK TTPUPOIBD».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[TpakTueckast padora Ne 1. «lcmonb3oBaHHE pPAa3IMYHBIX METOAOB IpU H3YyYEHUU
OHMOJOTrMYEeCKUX 00BHEKTOBY.

Tema 2. 7KuBble cuCTEeMBbI M X OPraHU3al M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHust Omonoruu. OTIUYHE >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HMX pa3HooOpa3ue. YPOBHU OpraHU3alud OHOCHUCTEM:
MOJIEKYJIIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OpPraHU3MEHHBIA,  IOMYJSLUMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOeHOTHIECKUH ), OMOCHEPHBIH.

JdemoHcTpaumnu:

Tabmuubr 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHU3AIMH KUBOM
IPUPOIBDY.

O6opynoBanue: moaenb Moiekysl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUH COCTaB KIETKU. XUMUYECKHE DIIEMEHTHI: MaKpOIJIEMEHThI, MUKPOAJIEMEHTHI.
Boaa u MuHepasibHbIE BELLIECTBA.

OyHKUIMA BOJbI M MHUHEpAIbHBIX BelIECTB B KieTke. [logaepikaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHHe OeITKOB. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHUMBIE AMHUHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonorndyeckue GyHKIMN OETKOB.

depMeHThl — Ouonoruveckue kKatanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN IEHTP,
cyOctpatHas cnemuduuHoctb. Kodepmentsl. Buramubpl. Omianuuss  ¢GEepMEHTOB  OT
HEOPTraHWYECKUX KAaTalln3aTOPOB.



VYrneBoasl: MOHOCAXapH bl (TIII0K03a, pubo3a 1 J1e30KCupr003a), AucaxapH sl (caxaposa,
JaKTO3a) W TOJIMCaxapuibl (Kpaxmall, TJIMKOTeH, IeJUTI003a). buomorndeckue (GyHKINN
YTJIEBO/IOB.

Jlunmuaer:  Tpurmunepuabl, ¢ochonmunuabl, crepounpl. [ 'mapodribHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YTIIEBOAOB, OCIKOB M JUIHIOB Kak
MCTOYHUKOB SHEPIHUH.

Hyxkneunoseie kucnotel: [IHK u PHK. Hykneotunbl — MoHOMEPBI HYKJIE€MHOBBIX KHUCIIOT.
Crpoenne u ¢pynkuuu JJHK. Crtpoenne u ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
byHKUIMN.

[{uronorus — Hayka o kierke. KierodHas Teopus — npUMep B3aUMOJCHCTBHA UACU U
(GakTOB B HAYYHOM MO3HAHUH. METOIbI U3YUYCHHSI KIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOIue Mpu3HaKU KIETOK: 3aMKHYTas HapysKHas
memOpaHna, monekynbl JIHK kak reneTnueckuil annapat, cucteMa CUHTe3a Oeska.

Tumbl  KIETOK: JyKapHOTHYECKass H mpokapuoTuyeckas. (OCOOCHHOCTH CTpPOCHUS
nmpokaproTuyeckor kieTku. Kinerounas crenka 6akrepuii. CTpoeHHE DYKapUOTHUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, WX (YHKIIHH.
[Mna3matnueckas memOpana, e€ cBoicTBa W (QyHKuuM. LluToruiasma u e€ OpraHoWbI.
OnxnomemOpannbie opranouibl kietku: DIIC, anmapat ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHIPHUH, IUTacTUbL. [IporcxokieHne MUTOXOHAPUI U I1acTUA. Buast
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOJIH,
PECHUYKH, KTyTHUKU. DyHKIUN OPraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynaropHblil neHTp kietku. CTpoeHue aapa: saepHas o00J0uka, KapuoIuiasma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMUYECKHX DJIIEMEHTOB B HEKHMBOW  IPUPOACH,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckass TabmuIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJbI», «bruocunres 6enka», «CTpoeHue Mosekyibl O6enka», «CTpoeHue hepMeHTay,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne s3ykapuOTHUECKON
KIeTkn», «CTpoeHHe XKUBOTHOW KieTkn», «CTpoeHHe pacTHTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIeTKN», «CTpoeHUE Aapa KIETKNY, «YTIEBOIbDY, «JIMIHIbI».

Ob6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYJOBaHWE MIJIsi MPOBEACHUS HAOJIIOJCHHIA,
U3MEpPEHUi, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX M OaKTEpUAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHast pabota Ne 1. «/3ydeHHe KaTaTUTUYECKOW aKTUBHOCTH ()EPMEHTOB (HA
npuUMepe aMHiIa3bl WM KaTalasbl)».

Jlabopatopnass padota Ne 2. «M3yueHue cTpoeHUS KIETOK pPACTCHHUM, >XUBOTHBIX U
OaxTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENnapaTax U UX OIMHUCAHUE).

Tema 4. 7Ku3HeaeTeIbHOCTD KICTKH.



OOMeH BemecTB, WIH MeTa0ONu3M. AcCUMWISIMS  (IJTaCTHUYECKUA OOMEH) U
JUCCUMMIIALIUS (PHEpreTHYecKuii 0OMEeH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca Metaboausma. Poib
3aKOHOB COXpPaHEHUS BEIIECTB U YHEPTUH B MIOHUMAHUH METa0O0Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEILECTB U MIPEBPAIICHUHN SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3pl QorocunTe3a. Peaknuu ¢doTocuHTE3A.
OddexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a AJIs KU3HU Ha 3emie. Bnusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUH.

XemocuHTe3. XeMOCHHTe3upylone Oakrepuu. 3HaueHHE XEMOCHHTe3a JIs JKU3HU Ha
3emuie.

DHepreTHYeckuii oOMEH B  KJeTKe. PacrieruieHne  BeIecTB,  BBIACICHHE |
AKKyYMYJIMPOBAHHE SHEPTUU B KJIETKE. DTarbl YHepreTuueckoro ooMena. I mukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHwe, WIM  KIETOYHOE  JbixaHue. OKHUCIHTENbHOE
dochopmmmpoBanne. IPPEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peaknuu marpuyHoro cuHTe3a. [enernueckas wuHbopmarus u JHK. Peamuzamms
TeHeTUYECKON MH(pOpMAIMK B KiIeTKe. [ eHeTuueckuid KoJ M ero CBOWCTBA. TpaHCKpUMIHS —
matpuunbiid cuHTe3 PHK. Tpancmsnus — 6uocunres 6enka. Dtanbl Tpancusiuud. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTe3e Oenka.

Hexnerounsie ¢hopmbl :KuU3HU — BUPYCHI. VicTopust oTkpeiTHs BUpycoB (/. Y. UBanoBckuif).
Oco0eHHOCTH CTpPOEHHsI M KM3HEHHOro IMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenwuit,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAEMbIC BUpycaMu. Bupyc mmmyHonedunura genoseka (BUY) —
Bo3Oyautens CIIWMa. OOpaTHas TpaHCKpUNIMs, peBepra3za W uHTerpasa. Ilpodumaktuka
pacnpocTpaHeHus! BUPYCHBIX 3a00JIeBaHUI.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Tunel  mutaswmsy, «Metabomusm»,  «MUTOXOHAPHUIY,
«JHepreTnueckuii oomen», «Xmnopormiact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u
dbyHKIMOHMpOBaHUe TeHa», «CuHTe3 Oenka», «l'eHeTmueckwii Kom», «Bupycen,
«baktepnoparn», «Crtpoenne wu sxku3HeHHbIH 1wk Bupyca CIIMa, ©Oakrepuodaray,
«Penmukanms [JJHK».

Ob6opynoBanue: moaenu-anuukammuu «Yasoenue JIHK u tpanckpunmwms», «buocunres
oenkay, «CTpoeHHE KIETKW», MoJieib cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslf 1UKI, WM KU3HEHHBIM LUK kinetku. Mutepdaza u muto3. Ilpoueccsr,
npoTtekatome B uHTepdaze. Permmkanms — peakius matpuanoro cuHte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuIl. JIUMIOWIHBIN W TalIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHUS U MHIWBHUIYaTLHOTO Pa3BUTHS
OpraHU3MOB.

[enenue knetkn — Murto3. Cragun muto3a. [Ipoueccsl, mpoucxoasmme Ha pa3HbIX CTaIusAX
MHTO3a. BHOJOTUYECKHIT CMBICT MUTO3A.

[TporpamMmmupyemas rudesb KIeTKH — aromnTo3.

@DopMBI pa3MHOKEHHUST OPTaHU3MOB: OECIIONOE U MOJI0BOE. BUpl 6ecTionoro pa3sMHOKEHUS:
JIJICHWEe HaJIBOE€, MOYKOBAHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHUBHOE
pa3MHOeHue. MICKycCTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAYEHHE VISl CEJIEKIUH.

[TosoBOE pa3zMHOKEHNUE, €TO OTIIMYMS OT OECIIONOTO.



Meiio3. Craguu meitoza. Ilpoueccsl, mpoucxopasmue Ha cTaausx meiioza. I[loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10/OBBIE Kene3bl:
CEMEHHHUKHU M siMuHUKH. OOpa3oBaHUE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30H,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHMS —SHUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanbHOE pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbel 3MOPHOHATHHOTO PA3BUTHUSA Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHE, TacTpyJsIus,
opranoreses. [loctamOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOIO Pa3BUTHS: MPIMOE,
HempsiMoe (JTMYnHOYHOE). BrusiHMe cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazBurue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuibl 1 cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «J[BOMHOE OTUIOJOTBOpEHHUE Y
I[BETKOBBIX pacTeHUI», « BereraTuBHOE pa3MHOKEHUE pacTeHU», «/lenenne kineTku 6akrepuinm,
«CTpoeHne moJIoBbIX KIETOK», «CTpoeHne XxpoMocoMbl», «Kierounsii nukim», «Pernnmukanus
JHK», «Muro3s», «Menos», «IIpsamoe u Henpsimoe pa3BuTHeE», «['aMeTOreHe3 y MIIEKOIUTAOIIUX
1 4esioBeKay, «OCHOBHBIE CTAJINN OHTOTEHE3.

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIONIET 0,
«SlinexneTka MIEKONUTAIOIIET0», « KapnokuHes B KJIeTKax KOpEIKa JIyKa», MarHUTHast MOJEIb-
ammuukanus «Jlenenne kinetkn», moaens JTHK, moxens MeradazHnoit XxpoMoCOMBI.

JlaGopaTopHble H NpaKkTH4YecKue padoThi:

Jlaboparopnas pabota Ne 3. «Habmroienue MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTPEIapaTax».

JlaGopaTopnas pabota Ne 4. «M3ydeHHWe CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. VMcropuss pas3BuTus reHeTukd. Posp murosioruu u
SMOPHOJIOTUY B CTAHOBJICHUH T€HETUKU. Bkiiag poccuiickux u 3apyOexHbIX YUYEHBIX B pa3BUTHE
FeHeTUKH. MeToapl TEeHEeTUKH (TUOPUIONIOTUYECKUHM, LUTOTEHETHYECKH, MOJIEKYISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTHueckasi CMUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [.  MeHnaenem.
MounorubpuiHoe ckpelBaHue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBOro nokosieHus. [Ipasuno
JTOMUHUPOBaHUSA. 3aKOH paculeruieHus: npu3HakoB. ['munore3a uyucToThl Tamer. [lomHoe u
HETOJHOE JOMUHHUPOBAHHUE.

JurubpugHoe  ckpemmMBaHME. 3aKOH  HE3aBUCUMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI TUTHMOPHUIIHOTO CKpEIIMBAaHUA. AHAJIM3UPYIOLIEe CKPEIIUBAHUE.
Mcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS [T OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana 10 CLEIUIEHHOMY
HacCJIeI0BaHMIO TeHOB. HapynieHue cierieHys TeHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEIEHUE 0Ja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHbE OpraHu3Mmbl. HaciienoBaHue NPU3HAKOB, CLEMJIEHHBIX C
IOJIOM.



N3meHunBOCTh. BUibl N3MEHUYMBOCTHU: HEHACIIECTBEHHAs M HAacleACTBEHHAsl. Poib cpensl
B HCHACJICJICTBEHHOW W3MEHUYMBOCTH. XapaKTePHCTUKAa MOIM(PHUKAIMOHHON W3MEHYHBOCTH.
BapuanuonHnslii psin v BapuannonHas kpusas. Hopma peakuuu npusnaka. KonuuecTBeHHble U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnenctBennas, uiay reHOTUIIMYECKAsi, ©3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 1o0JIIOBOM mpolecc — OCHOBA KOMOMHATHBHOM W3MEHUYUMBOCTH. MyTalliOHHAs
n3MeHunBocTh. Kiaccugukanus MyTaluii: IeHHblE, XpOMOCOMHBIE, I'eHOMHble. YacTora u
OpUYMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHUYECKUX Ps/IOB B HACIIEACTBEHHON
n3menunBocty H. M. BaBuiosa.

BHesiepHast Hac1€1CTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapumotun uemoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKA:
TeHEANOTNYeCKHid, OJIM3HEIOBBIM, IIMTOTCHETUYECKUH, OHOXMMHUYECKUH, MOJEKYJSIPHO-
reHeTuueckuii. COBpEMEHHOE OIpPENEICHHE TIEHOTHIA: IIOJHOIN€HOMHOE CEKBEHHPOBAHHUE,
FeHOTUNHUPOBaHKUE, B TOM uucie ¢ nomonipio [I{P-ananu3a. HacnencrBennsie 3aboseBaHUs
yejloBeKa: TIeHHble O0oyie3HH, OOJE3HM C  HACIEACTBEHHOW MpPeapacHoOXKEHHOCTBIO,
XpoMocoMHble Oosne3Hu. ComaTHueckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, TUATHOCTHKH, MPOMUIAKTHKH M JICYCHUS TEHETHUECKUX
Oone3Heil. MeauKo-reHeTUUECKOE KOHCYJIbTHPOBAHME. 3HAUEHHE MEAMIMHCKONW TE€HETHUKU B
NPEJOTBPALICHUN U JICUEHUH F'€HETUYECKUX 3a00I€BaHUN YeI0BEeKa.

JleMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmunpl u cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €T0 LIUTOTEHETHYECKass OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro LUTOICHETUYEeCKass OCHOBa», «3aKOH YHUCTOTBl TrameT»,
«/Iurnbpunnoe ckpemBanue», «L{UTOIOrHUECKHE OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHUS,
«Menosy, «B3aumMoaeicTBue auIeIbHBIX TEHOBY, «I eHeTHnYecKkne KapThl pACTEHHM, )KUBOTHBIX U
yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBAaHHUSA, CLEIUIEHHOTO C MOJIOMY,
«Kapuotunsl 4yenoBeka M KHUBOTHBIX», «Buasl u3MeHunBoctn», «MoaudukannoHHas
U3MEHUNBOCThY», «HacnenoBanue pesyc-takropay, «['eHeTnka rpynm KpoBw», «MyTalnoHHAs
M3MEHYUBOCTDY.

Ob6opynoBaHue: Mozaeau-anIuIMKauun «MoHOruopuaHoe ckpeuBanue», «Hemnonanoe
JOMUHHMpOBaHueY, «JluruOpuaHoe ckpemuBaHue», «llepekpéct Xpomocom», MHUKPOCKON H
MuKponpenapat «po3oduna» (Hopma, mytanu GopMbl KpbUTEEB U OKPAcKH Teja), repOapuii
«I"opox moceBHOIN».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHnas pabota Ne 5. «/3yyeHue pe3ysibTaTOB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpEeILIMBaHUA y Jp030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTaxy.

Jlaboparopuas pabota Ne 6. «3yueHre MOAM(PUKAITMOHHON H3MEHUYUBOCTH, TIOCTPOCHHE
BapHUaILMOHHOIO PsiJIa M BApHALIMOHHON KPUBOW».

JlaGopatopnass pabGora Ne 7. «AHamu3 MyTalmid y JIpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparaxp.

[Tpaktudeckas padora Ne 2. «CocTaBiieHHE U aHATH3 POIOCIOBHBIX YEITOBEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MIpolecc. 3apoKIEHHUE CENEeKIK U fomecTukanus. Yuenue H. .
BaBmwioBa 0 LEeHTpax HPOUCXOXKJIEHUS M MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKIECHUS JOMAITHUX *KUBOTHBIX. CopT, mOpoJa, ITamMmMm.



CoBpeMeHHBIE METOIBI CENeKIMU. MacCOBBIi U WHANBUAYAIbHBIH OTOOPBI B CENEKIIUU
pacTeHmid 1 KUBOTHBIX. OT[eHKa 3KCTephepa. BIM3KOpOICTBEHHOE CKpEIIMBAaHUE — WHOPHUIHHT.
UYucras nunusa. CkpeniuBaHue YuCThIX TuHU. ['ereposuc, nin rubpuanas cuia. HepoactseHHoe
cKkpemuBanue — ayTtOpuaunr. OtganénHas ruOpugusanuss U e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 M IOJy4YEHUE IMOJUIUIONI0B. JIOCTMKEHHUS CEJIEKUMHU pAaCTEHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHomoruss Kak oOTpacib NPOU3BOJACTBA. ['€HHas WHXKEHepHus. OTallbl CO3AAHMS
pexombunantHoii JIHK wu TpancreHHeix opranuzmoB. Kierounas wumxenepus. KietouHsie
KyJbTYpbl. MUKPOKJIOHAJIBbHOE pa3MHOKEHHE pacTeHui. KioHMpoBaHMe BBICOKOMPOIYKTUBHBIX
CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M OTHYecKue mpodiembl. MO —
FeHETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumel U cxembl: Kapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3usl KYJIbTYPHBIX
pactenuity, «llopoabl mTOMalIHUX XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuil», «OTnanéHHas
rubpuamzanys», «Pabotel akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexnosnoruny, «Kinetounsie KyiabTypbl U KJIOHHUpOBaHUE», «KOHCTpyHpoBaHUE U TIEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU IJIOJ0OB U KOPHEIUIOAOB JUKHX (OPM U KYyJIbTYPHBIX COPTOB
pacteHuid, repbapuii «CenbCKOX03sIiICTBEHHbBIE PACTEHUS.

JlabopaTopHble 1 NpakTHYeCKUe PadoThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJEKIMU PAaCTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM yY9acTOK, B TEITMYHOE
XO03SIIICTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBosnonMOHHAsA 0HOJIOTHS.

ITpennocsuIKy BOSHUKHOBEHUS 3BOJIFOLIMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BiusiHue 3BOIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CaunerenbcTBa 3BoJonuu. [laneoHTonornyeckue: nocie 0BaTeIbHOCTh MOSIBIICHUS BUI0B
B TaJCOHTOJOIMUYECKOW JIeTONuCH, nepexoiHble (opmbl. buoreorpaduyeckue: cxoacTtBo u
pasnnuue ¢payH U Gprop MaTEpUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA M pa3iMyUsi SMOPHUOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTUYHbIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHasg Tteopusd Y. JlapBuna. Ilpennocbulku BO3HMKHOBEHUS JapBHHH3MA.
JIBrokylme Cuiibl ABOJMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas H3MEHUMBOCTh, OoOpbOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bosonny (CTO) u €€ OCHOBHBIE MONOKEHMUS.

Muxkposomtorus. [Tonynsanus Kak equHUIA BUIA U 3BOJTIOLUH.

JBwxymue cuibl ((hakTophl) BOJIOLUKM BUAOB B NpHpoje. MyTallMOHHBIM mpouecc u
KOMOWHATHBHAsI U3MEHYUBOCTb. [loNMy IsIIMOHHBIE BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EcrecTBeHHBII 0TOOp — HampaBisIOIIUN (GakTop 3BoMOUUH. DPOPMBI €CTECTBEHHOTO
otbopa.



[Tprucnoco01eHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3BOJIOIMH. [Ipumepsl npucnocoOneHuit
y Opraau3mMoB. ApoMop(}o3bI U UINO0-a TN TAIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHblE (opMbI BUA00OPa30BaHUS:
reorpagpuueckoe, 3K0JI0rHYECKOE.

MaxkposBomtorust. @opMbl 3BONIIOLMH: (puieTudeckas, AUBEPreHTHAs, KOHBEPTEHTHAs,
napasuienpHasi. HeoOpaTuMocTh 3BOJTIOLMH.

[IpoucxoxkaeHne  OT  HECHEUMAIM3MPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanu3annsa. AfanTuBHAs paauanusl.
JleMoHCcTpanum:

[Toprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkens, @. Mroiep, A. H. CeBeprios.

TaGnuiel u cxembl: «Pa3BUTHE OPraHNYECKOTo MUpa Ha 3eMiie», «3apOIbIIIN TO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukcy», «Popmbl 60psOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«Muoroobpa3ue copToB pacTeHHii», «MHOroo0pasue Mopoa KUBOTHBIX», «llomymsuuny,
«MyTanmoHHas U3MEHUYUBOCTHY, «Apomopdo3bly, «Mnnoanantamum», «O0mas gereHepamnus,
«/IBmxymue cunbl sBooIum», «Kapra-cxema mapuipyra nyremectsus Y. [lapBunay, «boprba
3a CYyILIECTBOBAHUEY, «IIpucnocobyieHHOCTh OpPraHU3MOBY, «I"eorpaduueckoe
BU000pa30BaHNE», « IKOJIOTUIECKOE BUI000pa30BAHUEY.

O6opyoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMH OKpacKu, HabOp IJI0/10B U
ceMstH, Kosutekuus «lIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HAIpaBJICHUS 3BOIONNNY, 00BEMHAs MoJeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBbIX
JKUBOTHBIX M PAacTEeHHID», MoJenb anmumkanusa «llepekpéct xpoMocom», BIIaXKHBIE MpenapaTsl
«Pa3Butne Hacexomoro», «Pa3BuTHe nArymku», Mukpompenapar «Jpozodunay (HOpMa,
MyTalu (POPMBI KPBIIILEB U OKPACKHU TETA).

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

Jlabopatopnass pabota Ne 2. «OmmcaHue TNPUCTIOCOOJIGHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe KU3HU Ha 3emJie.

JloHayuHble MpeACTaBICHUS O 3apOXKIACHUM XKWU3HU. HayuHble TMmoTe3sl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCHepMus. XUMUYecKas 3BOJIOLUsA. AOHOTEHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTAIbHOE OATBEPKICHUE XUMUUECKON
sBositoinu. HauanbHele sTansl 6uonorndeckoit apomtonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M WX DBOJIOLUS.
@®opMUpPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie o 3pam u nepuogam. Karapxeil. Apxeiickas 1 IpoTepo30icKas
apbl. [1aneo3oiickas spa u e€ nepuopl: KEMOPUICKUMA, OPIOBUKCKUM, CUTYPUNCKUHN, T€BOHCKUH,
KaMEHHOYTOJIbHBIN, EPMCKH.

Me3so30lickas 5pa U €€ NepruoIbl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

Kaitno3oiickasi apa 1 €€ nepuobl: MajaeoreHOBbIi, HEOT€HOBBIN, AHTPOTIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTMYecKuX IMpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pPacTUTEIBLHOTO M AKUBOTHOTO MHUpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMMPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)keHue 3BOJOLUUA. OCHOBHBIE CUCTEMATHYECKUE
IpyIIbl OPraHU3MOB.



OBomronusl 4elnoBeKka. AHTpONMONOrus Kak Hayka. Pa3BuTue npencTaBiIeHMH O
IIPOUCXOXKIECHNUHU YelloBeKa. MeTo/1bl n3yueHus: anTponoreHe3a. Cxo/AcTBa U pa3Inyus YyeloBeKa
1 ’KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHNE YEIIOBEKa.

JBuxymme cuibl  (pakTopsl) aHTpomoreHesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbII 0TO0p. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYIUM TPYla, MBILIICHHE,
pedb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJOMUTEKH, UETOBEK yMENbIH,
Yenosek npsMoxondmui, YenoBek Heanaepranbckuil, YenoBek pasyMmubid. Haxonku
UCKOIIA€MBIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHS.

Yenoseueckne packl. OCHOBHBIC OONBIIME PAchl: €BPOINEOWHAs (€Bpa3uiicKas), HETrpo-
aBcTpasionjiHas  (dKBaTOpuajibHas), MOHIOJOMAHAs  (A3MAaTCKO-aMepuKaHCKasi).  YepTsl
IpUCTIOCOOIEHHOCTH MTPECTaBUTENEH YETOBEUECKUX pac K yCIOBHSIM CyIlecTBOBaHUsA. EnnHCTBO
yeynoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuubl u cxembl: «Bo3nukHoBeHUE COTHEYHOM CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupa», «PacturenpHas kneTka», «XKuBoTHas kietka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasl cucTemMa OpraHM4eckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YE€PT CTPOECHUS
4eJI0BEeKa U 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJIOIMYECKHX HaXO0J0K
MPEIKOB COBPEMEHHOIO 4YeJoBeKay», «/[peBHeitmme mogm», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeueckue pacb.

O6GopynoBanue: wmysku — «l[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJOTHUTEKA,
MUTEKAHTPONa, HeaHAepTallblla, KPOMAHBOHIIA), CIACIKU WM M300pakeHUsT KaMEHHBIX OpYIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOMIephl, pyOnia, ckpebia), TeOXpOHOJIOrHYecKas Tabaula,
Kosutekuus «DopMbl COXpaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PaCTEHUII.

JlaGopaTopHble H NpaKkTH4YecKue padoThi:

[Tpaktiueckast padota Ne 1. «M3yueHne UCKOMAEMBIX OCTaTKOB PACTEHUI U KUBOTHBHIX B
KOJUIEKLIUSAX).

DKCKypcusi «DBOJIIOIUS OPTaHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIN WU
KpaeBeAUeCKUl My3eit).

Tema 3. Opranusmbl U OKPY Kalomias cpeaa.

Okonorusi Kak Hayka. 3ajaud M pa3feibl AKOJIOTMH. MeToabl 3KOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpeapl ~ oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3YIIHas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHas!.

Okonornyeckue (axropel. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eliCTBUE SKOIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnyeckue  (QaxkTophl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHUOIU3M.
[TpucnocoOneHnst OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornueckue puTMel.

buotnyeckue  ¢dakrtopel. Buasl OMOTHYECKMX ~ B3aMMOJCHCTBHI:  KOHKYpEHLHS,
XHUITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazntusm, koomnepamms, MyTyalTu3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHHe OHUOTHYECKHUX
B3aUMO/JICHCTBUH /JIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU Tomyyasuud. OCHOBHBIE MOKa3aTeldd MOIMYJIALUH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauud. JuHamuka
YHUCICHHOCTH MOMYJISALMU U €€ PEryJIsimsl.

JdemMoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, O. ['ekkensb.

Tabmunps! u cxeMmsl: kaprta «IIpupoansie 30HbI 3emin», «Cpenbl 0OUTaHNS OPraHU3MOBY,
«®Doronepuogusm», «llomymsaunny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH MOMYJISALHUU
uHQy30pun-Typenbkn», «llumensie enmy.

JlabopaTopHbIe H IpaKTHYeCKHe PadOThI:

JlaboparopHnas padota Ne 3. «Mopdomnorndeckne 0COOEHHOCTH PACTCHHUN U3 Pa3HBIX MECT
oOUTaHUN.

JlaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padora Ne 2. «[loacu€r MIOTHOCTH MOMYJISLMNA Pa3HBIX BUAOB PACTCHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBbI.

CoobOmiectBO  opraHu3MoB  —  OuorieHo3.  CTpyKTypsl  OWOILIEHO3a:  BHIOBAas,
poCTpaHCTBEHHasl, Tpopuueckas (mumeast). Bunsl-nomuHanTel. CBA31 B OMOIIEHO3E.

DKonorndeckue cuUcTeMbl (dKocuctembl). [loHsTHe 00 3SKOCHCTEME M OMOTEeOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemecTB W IMOTOK JHEPrud B HKOocucTeMe. Tpoduueckue (MuieBbie) YPOBHU
skocucteMbl. IlumeBble nenu u cetd. OCHOBHBIE IIOKa3aTelld 3KOCHUCTEMBI: OHomacca,
OPOAYKIMS. DKOJIOTUYECKHE NHPaMHIbL: MPOAYKIMH, YHUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOHUNBOCTb, CaMOperyisnus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHUCTEMBL. OJKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIIOT€HHBIE AKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KOCUCTEMBI. buonornueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak (akTop yCTOHYHBOCTH dKocucTeM. CoxpaHeHHe OMOJIIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uoctepe. ['panuiibl, coctas u cTpykTypa 6uochepst. Kusoe
BeuiectBO M ero ¢QyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aJbHON SKOCHUCTEMBI.
JluHamuueckoe paBHOBecUe U oOpaTHasi cBs3b B Ouocgepe.

KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE LHMKIBI 3JIEMEHTOB (YIJIepoAa, azoTa).
3oHanbHOCTH OuoCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHEeHUs B Ouocdepe. [modanbHbIe
9KOJIOTUYECKHE TPOOITEMBI.

CocymiecTBoBaHUE PUPOBI U YenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroifunBoctu Onochepsl. OcHOBa pallMOHATIBHOTO YIPABICHHUS MPUPOIHBIMHU pecypcaM U UX
ucnojbp30BaHue. JloctrxeHuss OMOIOrUK U OXpaHa IPUPOJIBI.

JdemoHcTpaumnu:

[Moprpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[lumeBbie nenu», «bUoOLEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenn nuranua», «Okonoruueckas nupamugay, «buochepa u uyenosex»,
«DKOocUCTEMA IIMPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMAa XBOMHOTO Jiecay, «broreHo3 Bogoémay,
«Arpornenos3», «llpumepHble aHTPONOreHHbIE BO3JEHCTBHA Ha TNpUpoay», «BaxHueimue
WCTOYHUKHU 3arps3HEHUS] BO3AyXa W TPYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIISIOIIAS
ouocheprr», «®Dakropsl nmerpamamuu  nouBy, «[lapHukoBelii  AddexT», «DakTOPHI



PalmoaKTUBHOTO 3arps3HeHus: ouocdeps», «Od1Ias cTpykrypa duocheps», «Pacrnpoctpanenue
XKHU3HH B Omocdepe», «O30HOBBINA dKkpan Ouocheps», «Kpyrosopor yriaepoma B Guochepe»,
«Kpyrosopot azora B mpupozae».

Ob6opynoBaHue: MOeIb-aNIUIMKaLus « TUMUYHbIE OMOLIEHO3bI», repbapuii «PacTutenbHble
coobuiectBay, kosulekuuu «buonenos», «BpeauTenn BaxHEWIIMX CEIbCKOXO3IHCTBEHHBIX
KyJlbTyp», TepOapuu M KOJUIEKIIMM PpACTEeHHM M IKUBOTHBIX, NPHUHAJICKALINE K pPa3HbIM
9KOJIOTUYECKUM TIpymnaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @enepanuu, n3o0paxeHus
OXpaHsIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHHUSA  IIPOI'PAMMBLI 11O
BUOJIOTUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBnuBarOTCsl TpeOOBAaHUS K pe3yJlbTaTaM OCBOEHHS
00yyaromuMUCs MPOrpaMM CpelHEro oo1ero oopa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMUYHOCTHBIX pPE3YyJbTaTOB OCBOEHHMs IpenMera «buonorus» BblIEICHBI
CIEyIOIIME  COCTABIISIOIIME: OCO3HAHME OOYyYaroIIMMHCS  POCCUHMCKOH  Ipa)JIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHHUIO,
HaJIMYUE MOTHUBAIlMM K OOy4YeHHIO0 OWOJIOTHH, LEJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MUCTOPUYECKHMX TPAIULIUNA Pa3BUTHS
OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIIUXCsl PyKOBOJICTBOBATHCS B CBOCH
JESTEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIUMHU CHCTEME OHOJIOTrHYEeCKOro
o0pa3oBaHMsl, HATMYKME KOJIOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBIC TUTaHBbI.

JInaHOCTHBIE pPE3yJbTaThl OCBOECHMS INpeamera «buonorus» nocTurarorcs B €IMHCTBE
y4eOHOW M BOCIUTATENbHON NEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMH B
oOmiecTBe MpaBUJIaMHd UM HOPMaMHu TOBEACHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH NO3UIMM JIMYHOCTH, MATPUOTH3MA,
yBaXEHMsI K 3aKOHY U IPaBOIOPSJIKY, YEJIOBEKY TpyJa U CTapIIeMy MOKOJEHHUIO, B3aUMHOIO
YBaXEHHUS, OEpPEe)KHOT0  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0O W TPaaUIUsSM
MHOTOHAIMOHAJILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolen cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHUS y4eOHOro mnpenmMeTa «bHoIorus» TOMKHBI OTpakaTh
FOTOBHOCTh U CIOCOOHOCTH OOYyYaroluXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIECTBa,
paclIMpeHHe XKU3HEHHOI'O OIbITa U OMbITA JAEATEIbHOCTU B IIPOLIECCE PEANU3allid OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCcKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBak€HUE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JEATEIBHOCTH NPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U TO3HABATENIbHbIX 3a/1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TO3WMIIMIO TI0 OTHOIIGHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSCHATH €€;

YyMEHHE y4YWUThIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJCH ¢ pa3HBIMU YOEKICHUSAMHU, KyJIbTYPHBIMH LIEHHOCTSAMU U COLMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TMIPOIIECCE COBMECTHOTO BBITIOJHEHUS YUYEOHBIX,
MO3HABATENbHBIX M UCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIITOHEHTOB MIPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJOHTEPCKOU E€ATEITbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTb POCCUICKOMN TPAKIAHCKONW UICHTUYHOCTH, MMATPUOTH3MA, YBAXKEHHUS K
CBOEMY Hapoiy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHON, ropAocTd 3a CBOW Kpail, CBOIO
Poauny, cBOM S3BIK U KYJBTYPY, MPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OIIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOIOTHH,
MOHWMAHUS 3HAYCHUs OWOJIOTMHM B TO3HAHWM 3aKOHOB NPHPOJIbI, B JKU3HH 4YEIIOBEKAa U
COBPEMEHHOI'0 00IIECTBA;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY)KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynn0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPOa;

c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYHBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEIHOMN KH3HU B COOTBETCTBUHU C TPATUIMSAMHU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUAs ICTETHKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/CUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuvyeckoro BocnuTaHusi, (OPMHPOBAHUA  KYJbTYPbl 3I0POBbS M
IMOIUOHAIBHOTO 0JIATONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 0e30MacHOro o0pasa KU3HU (370pOBOE MUTAHUE,
COOJIOZICHHE TUTUCHUYSCKUX TMPABWII M HOPM, COQIAHCUPOBAHHBIM PEKUM 3aHITHA M OT/BIXA,
perynspHas (Qu3nMdeckas aKTHUBHOCTb), OEpeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOINICHUS K COOCTBEHHOMY (PU3MYECKOMY H IICUXHUECKOMY 3/10POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3IOPOBBIO U )KH3HU JIIOJICH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KypeHHs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEPCTBA, TPYIOJIIO0HE;



TOTOBHOCTb K aKTMBHOM AESTEIbHOCTH TEXHOJIOTMUECKOM U COLIMAJIBHOM HANpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATh TAKYIO JIEATEIbHOCTD;

UHTEpeC K pa3iuuHbIM cepaMm NnpodeccCHOHAIBHONW JesTeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIHM BIOOp OyAyIeil npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHMIO M caMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
KU3HU;

7) 3K0JI0ru4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11€JecO000pa3Hoe OTHOIIEHHE K MPUpPOe KaK UCTOUHUKY KU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBILICHUE YPOBHS SKOJOTMYECKON KYJbTYphl: NPUOOpETEHUE ONbITAa I[JIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPY’KAIOIIEH CPEbL;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IMyTel UX pPelIeHHUs;

CHOCOOHOCTh MCIIOJIB30BaTh MPHOOpETaeMble MPU U3yUYEHUM OMOJIOTUU 3HAHMS U YMEHUS
IpU pelIeHUN MpoOieM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOAONOIB30BaHUEM (COOIIOCHHE
IIPaBWJI TOBEJIEHUS B INPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCSIIMX BpeJd OKpYy)Kalolleld NPUPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUITHBIC SKOJIOTUYECKUE MOCIEICTBHS MPEANPHHUMACMBIX
JICUCTBUH U NMPEIOTBPAILATh HX;

HaJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKON KYJIBTYpbI, OIBITA
JESATENIbHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
IIO3HABATCIIBHOM, KOMMYHHMKATUBHOM M COLMAJIBbHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPaKTUYECKON JAEATEIBbHOCTH SKOJOTHUECKONW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO HAa JUAJIOre KYyJIbTYp,
CIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UNTATEJICKON KyJIbTYPbI KaK CPEACTBA B3aUMOIEHCTBUS
MEXJ1y JIFOJIbMHU U MIO3HAHUS MUDA;

MOHMMaHHEe cHenupuKd OMOJOTMU KaK HAayKH, OCO3HAHUSA €€ poiu B (OPMUPOBAHUU
palMOHATIBHOIO HAYYHOI'O MBIIUICHHUS, CO3/IaHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpY KaroIieM
MHUpEe KaKk O €IMHCTBE IPUPOABI, YelOBeKa U oOO0IIecTBa, B IIO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH M pEeIIeHHH MTPOOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIsi COBPEMEHHON LMBHIM3ALMU: 00ECIeUYeHUs
HOBOT'O YPOBHS Pa3BUTHs MEIMILMHBI, CO3[JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA IyTeH BBIXOJIAa U3 III00AIBHBIX
HKOJIOTHUECKUX MpoOsIeM U obecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIHOHAIBHOMY
MCIIOJIb30BAaHUIO IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YyHKIMOHAIBLHOU
IPaMOTHOCTH 00y4Jaronmxcs, popMupyeMoi Ipu U3y4yeHUH OHOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIb30BaTh IOJyyaeMble 3HAHMs M aHalu3a M OObBSCHEHUs SBJICHUH
OKpY’KaIOIIET0 MHpa M NPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JaenaTb OO0OCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (DAKTOB W HMMEIOUIMXCS MaHHBIX C MENbI0 TOJIYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTh CAMOCTOSITETIBHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHMS JUIS peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CUTYaIIUsX;

OCO3HaHHWE IIEHHOCTH HAay4YHOH JEATENIbHOCTH, TOTOBHOCTh OCYLIECTBIATH MPOCKTHYIO U
MCCIIEI0BATEIIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAaHWHA 10 OHOJOTMM B COOTBETCTBHH C IKH3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOSHUSI y4eOHOTO mpenMera «buomorusy BKIOYAIOT:
3HauuMble 71 (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHbBIE
(MexXIpenMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAyYHOUM KapTUHBI MUpa
u crienuuKy METOJIOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHbIM (akKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIIeIOBaHNEe, HAONIOACHUE, M3MEpPEHUE, DKCICPUMEHT W IPYTUX), YHUBEPCATbHBIC
yueOHbIe JeiCcTBUS (IO3HABaTeIbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUUBAIOIINE
dbopmupoBanrue (PyHKIMOHAIBHON T'PaMOTHOCTH U COIMAIBHOM KOMIETEHLUH O0ydYaroImxcs,
CHOCO6HOCTB 06yqafoumxc;1 HUCII0JIB30BATh OCBOCHHBIC MCKJIUCHUIIIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIE JEMCTBUS B I103HABATEIbHOH U
COLIMAJIbHOU MPAKTHKE.

MeranpeaMeTHble Pe3yJIbTaThl OCBOSHUS IMPOTPAMMBI CPEIHEro O0Iero o0pa3oBaHUS
JOJIKHBI OTpaXkaTh:

OBj1aieHHe YHMBEPCAJbHBIMH Y4eOHbIMU NMO3HABATEIbHBIMU JA€HCTBHUAMMN:

1) 6a3oBbIe JIOrHYeCKHE TIeHCTBHUS:

CaMOCTOSITENIbHO (DOpMYTHpOBaTh M aKTyalM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BaTh ITPHU OCBOCHU N 3HAHUH HpI/IéMI)I JJOT'MYC€CKOIo MbIIIJICHUA (aHaJII/I3a, CHHTC3a,
CpaBHEHHMs, KiaccUpUKaluu, OO0OOIIEHHS), PACKPhIBaThb CMBICI OHOJOTHYECKMX MOHATUN
(BBIOENATH WX XapaKTepHBIC MIPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU);

OTPENIETATh LENU JEATeTbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUU HX TOCTHIKCHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTH C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA Ui OOBACHEHUS (aKTOB M SBICHUN >KUBOU
MPUPOIBL;

CTPOUTH JIOTHYCCKUC PACCYKIACHUSA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaHOFI/II/I), BBISBJIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIUPOBATH BBHIBOABI U
3aKTIOYCHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OMOJNIOTHYECKUX OOBEKTAX, a TaKKe MPOTUBOPEUHI pPa3HOTO poJa,
BBISIBJICHHBIX B Pa3JIMYHbIX HHOPMAIIMOHHBIX HCTOYHUKAX;

paszpabaThIBaTh IJIAH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUaTbHBIX
U HeMaTepHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBI B ACATCIBHOCTH, OULUCHHUBATH COOTBCTCTBHUC PC3YJILTATOB ILCIIAM,
OILICHUBATh PUCKHU HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

KOOPAMHHUPOBATh M BBIMIONHATH padOTy B YCJIOBHUSX peajbHOr0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

Pa3BHUBATb KPCATHUBHOC MBIINIJICHUC ITPU PCIICHUHU KU3HCHHBIX HpO6JICM.



2) 6a30BbIe HCCIeT0BATEIbCKHE IeHCTBHS:

BJIAJIETh HaBBIKAMHU Yy4EOHO-HCCIIEOBATEIBCKON U MPOEKTHOU NEATEIFHOCTH, HABBIKAMHU
pazpetieHusi mpo0jaeM, CIOCOOHOCThIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOWCKY METO/I0B
pellIeHus: MPaKTHUECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHBIE BUJBI JCSITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMSA, €ro
UHTEPIIPETALNH, NPEOOPA30BAHUI0O W MPUMEHEHHIO B YYE€OHBIX CHUTYaIMsIX, B TOM YHWCIE TPU
CO3/IaHUU YUEOHBIX U COIIMANBHBIX POEKTOB;

(dbopMUPOBATh HAYYHBINA THI MBIIJICHUS], BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU
MOHATUSMH U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4ud B 0Opa30BaTENIbHOW MAESITEIBHOCTH U
KU3HEHHBIX CUTYyalHsIX;

BBISBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalIM3UpOBaTh 3a7ady, BBIIBUTATH
TUIOTE3Y €€ pelIeHns, HAXOAUTh apryMEHTHI JUIsl I0Ka3aTeNIbCTBA CBOMX YTBEPXK/ICHUI, 3a71aBaTh
napamMeTpsl ¥ KpUTEpUH PEICHHUS,;

aHAJIM3UPOBATH MOTYYEHHBIE B X0JI€ PELICHHUs 3a/1a4K Pe3yJIbTaThl, KpUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

OCYILECTBIIATH II€JICHANIPABICHHBIN IMMOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JEHCTBUS B
poeCCHOHATIBHYIO Cpey;

yMeTh NEPEeHOCUTh 3HAHMWA B  I[IO3HABATENBHYI0 M  IPaKTHYECKYl0  00JacTu
KHU3HEIEATCITBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIC HWJCH, TpEIaraTh OpPUTHHAIBHBIC TOAXOIBI W PEUICHUs, CTaBUTh
po0JIeMbl U 33J1a4H, JOMYCKAOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHbIX MCTOYHHMKAaX HH(pOpManuu (TeKcTe ydeOHOro mocodus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBaTh WH(MOPMALMIO PA3NUYHBIX BHIOB U (HopM
NpeCTaBICHUS, KPUTUIECKU OLIEHUBATD €€ I0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPa3IHMYHBIE METOABI TPH IOWCKE W OTOOpe
Ouosoruueckoi HHGopMaIuu, He0OXOIMMOH JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3IUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAaNbHYIO (OpPMYy MPEACTaBICHUS OHOJIOrHYECKON
nHpopmaruu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJTUIIBI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAYYHBIH S3bIK B KaueCTBE CpPEACTBAa INMPH paboTe ¢ OHOJIOTHYECKOM
uHpOpMaLueil: TPUMEHITh XUMHUYECKHe, (pU3MYecKkrue U MaTeMaTH4eCKHe 3HaKM U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPEoOpa3oOBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJIATHOCTH;

BIIQJICTh HABBIKAMHU pACIIO3HABAHUS U 3alIUTHl HHQOpMAIUH, WHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) odmenne:

OCYILIECTBIIATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTHAJIOTE
WINA JTUCKYCCHU TI0 CYIIECTBY OOCY)XTaeMOH TeMbl (YMEHHE 33/1aBaTh BOIPOCHI, BBHICKA3bIBAThH



CY)KIEHHMs] OTHOCUTENIBHO BBINOJHEHUS] MIpe/laraéMoi 3ajadd, Y4MUTHIBaTb WHTEPECHl U
COIIACOBAHHOCTD MO3UIUHI IPYTUX YYaCTHUKOB JHAIOra WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, NMPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYalUi, yMETh CMAr4aTh KOH(DIUKTH U
BECTH [1EPErOBOPHI;

BJIQ/IETh Pa3IMYHBIMU cIIOcOOaMU OOIEHUS M B3aMMOJEHCTBHS, NOHMMATh HaMEpEHUs
JpYyTUX JIOAEH, MPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (gopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs IeITeIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUIYaJbHONH pabOThHl MpU
peleHny OMOJIOTNYECKOl MpobsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOACHUCTBYS IIPH PEILICHUN Y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JNEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4I€Ha KOJIEKTHBA;

IPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHCTBUMN, PACIIPENEIISTh POJIA C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaThl COBMECTHON pPaOOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U Ka)KJOr0 Y4aCTHHKA KOMaHJbl B OOLIMI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeylaraTb HOBBIE IPOEKTHI, OLEHMBATh MJEH C MO3MLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMUECKOE IIOBEJACHHE B PA3JIUYHBIX CHUTYaLMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH 1eCTBUSIMU:

1) camoopranu3amnmus:

UCIOJIb30BaTh OHOJOTMYECKUE 3HAHUS Ul BBIABICHHS NpoOJeM U HX pELIeHUs B
YKU3HEHHBIX M YUEOHBIX CUTYaLUsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUI 11€JIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
NEHCTBUAX U IMOCTYNKaxX MO OTHOIIEHUIO K XUBOW HPUPOZE, CBOEMY 370POBBIO U 3J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
cTaBUTh W (GOPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B OOpPa30BATECIBHOW EATCIBHOCTH U
KHU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEUICHUsI MPOOIEMbI ¢ YUETOM MMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpATh paMKH y4eOHOT o IIpeAMeTa Ha OCHOBE JIMUHBIX MTPEIOYTEHUH;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CH0COOCTBOBATH (HPOPMUPOBAHHIO ¥ TIPOSIBIICHUIO MIMPOKOH dPYIUIIMH B PA3HBIX 00JIacTIX
3HAHUM, IOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbII U KyJIbTYpHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHTb KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;



BJIaJIeTh HAaBBIKAMU ITO3HABATEIbHON pedUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
¥ MBICJIUTENIBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, MCTIOIH30BATh MPUEMBI pedIIeKCHU
JUIsl OLIEHKU CUTYalluu, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJILTATOB EATEIbHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NPUHUMATH ce0sl, TOHMMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€E PE3YJIBTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro 4esoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmetHsie pe3ynbTaThl ocBoeHus nporpammbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosaorus» HaydHble 3HaHMS, YMEHUS U
CHocoOBl JEMCTBUH 1O OCBOEHHMIO, HHTEPHpPETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESTEIbHOCTH 10 MOJYYEHHIO HOBOTO 3HAHWS M IMPUMEHEHMIO 3HAHWH B Pa3IMYHbIX Y4eOHBIX
CUTYyallMsX, @ TAKXKE B peAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl MPEACTABIEHBI 110 roJjaM 00yUeHHs.

[IpeameTHBIE pe3yNIbTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10mKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOrMM B CHUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa I PEILICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEPKaHHE OMOJIOIMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusMm, MeTa0oau3M (0OMEH BEIIECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (CaMOperyJIisius),
YpOBHEBas  OpraHu3alUs O KUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PENpOoayKIus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAasi, MyTallMOHHAsd,
HEHTpaJibHasl JIorMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u ydeHus (0 LeHTpax MHOIo00pasus U MPOUCXOXKACHUS KyIbTYpHbIX pacteHuit H. W.
BaBuiosa), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4HOTO IO3HAHUSA B OMOJIOrMU: HAOJIOJEHHE U OINMCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHUH, OpraHu3alys M IpOBEACHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIETyEMbIMU
BEIMYMHAMH, OOBSICHEHHE IOJIyYE€HHBIX DPE3yJbTAaTOB, MCIIOJIb30BAaHHBIX HAy4HbBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJIbI HA OCHOBAHUU IOJTYYECHHBIX PE3yJIbTATOB;

YMEHHME BBLIEIATH CYLECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U IYKapHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHa BEIIECTB U
IPEBpALLCHHs] HEPIrUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOIO M HHEPreTUUecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranusma (OHTOT€HeE3);

YMEHHE TPUMEHSTh MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, ISl IPUHSTUS NPAKTUYECKUX PEIIECHUH B MOBCEIHEBHOM KHU3HHU C LIE€IbI0 00ECIeUeHUs
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPYXAIOLIUX JIIOJIel, COONIONEHUsI HOpM
IPaMOTHOTO TIOBEJIEHUSI B OKPYXAloOIIeHd NPUPOJHON cpene, MOHMMaHUE HEOOXOTUMOCTH



UCTIOJIb30BaHUs JIOCTUKEHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Uil palrOHaIbHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TI'e€HETHYeCKHe 3aJaud Ha MOHO- W JUTHOPHIHOE
CKpEIlMBaHUE, CIEIUICHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUIsl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OpPraHU3MOB;

YMEHHE BBINOJHATh JJAOOpaTOpHbIE U MPAKTHUECKHE padoOThl, COO0IaTh MpaBUia MPH
paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYT0BAHHEM;

YMEHHE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HMHOOPMAIMIO OHOJIOTHYECKOTO
COJIepXKaHUs, BKJIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), STHYECKHE ACIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o00Imas
Ouosornyeckyro HMHGOpPMAlMI0O M3 HECKOJBKMX HCTOYHHMKOB, TPaMOTHO HCHOJb30BaTh
NOHATHIHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pe3yIbTaThl OCBOEHUS YueOHOTO npeameTa «buonorusy» 6 11 knacce nOmKHBI
OTpaxkaTb:

c(OPMHPOBAHHOCTh 3HAHHI O MECT€ M POJU OMOJOTHHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIaJI€ POCCUMCKUX U 3apYOECKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosiornu, QyHKIIMOHAIBHOW IPaMOTHOCTH YesloBeKa JUIs pelleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHUEe OMOJIOTHUECKUX TEPMUHOB U TMOHATHI: BU]I, TIOMYJISIIHS,
reHo(OH/, DBOJIONHMS, JBIXKYIIME CHUIbl  ((pakToOpbl) IBOJIOIUH, MPHUCTIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHuE, »JKOJOrHueckue (aKTopbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyIICHTHI, LIeTIH MTUTaHMsI, SKOJIOTHYecKas mupamuia, OuoreoreHos, ouocdepa;

yMEHUE WH3/Iaratb Ouonorndeckue Teopun (dBomronMoHHas Teopus Y. JlapBuHna,
CHHTETHUYECKAsi TEOPHS IBOJIONNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapliiieBoro cxoactsa K. M.
bapa, yepenoBaHus TiaBHBIX HampasieHud u nyrted somounn A. H. Cesepuosa, yueHus o
ounoctepe B. U. Bepnaackoro), onpeaensiTh rpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJAaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWHU: HAOJIOJCHUE U OINMCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB W SIBICHUN, OpraHu3alus M TpPOBEJACHHE OHOJIOrHYeCcKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUINOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOJYUYEHHBIX PpEe3yJNbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUH,
TEOpUH U 3aKOHOB, YMEHME JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJIYyUYEHHBIX PE3yJIbTATOB;

YMEHHE BbIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOCHHUS OUOJIOIMYECKUX OOBEKTOB: BUIOB,
MOMYJISIIMMA, TPOIYIEHTOB, KOHCYMEHTOB, pPEAYyLEHTOB, OHOTeOIeHO30B M DKOCHUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEICTBEHHOHM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEUIECTB U MIOTOKA SHEPTUU B AKOCHCTEMAX, aHTPOIIOI€HHbIX U3MEHEHUH B
9KOCHUCTEMAax CBOEHl MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OHOT€OXMMHYECKHX LHKIOB B
ouocdepe;

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SBJICHUH, JUUIsl IPUHATUS NPAKTUUECKUX PELICHUH B OBCEHEBHOM KU3HHU C LENIbI0 O0eCTIeueHus
0€30MacHOCTH CBOEr0 3[0POBBbS M 3J0POBbSl OKPYXKAIOWIUX JIIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TMOBEJEHUS B OKpYXarollleld NPUPOAHON cpene, NMOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTUKEHUI COBPEMEHHOM Ouoaorun Ui panoHaIbHOIO
IPUPOIOTIOIB30BAHUS,;



YMEHHE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJlaud, COCTABIATh CXEMBbl IepeHoca
BELIECTB U SHEPTUU B dKOcUCcTeMax (L€ MUTaHUsA);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUYECKHUE paboThl, cOoONI0OIaTh MpaBuiia IpU
paboTe ¢ y4eOHBIM | JIa0OPaTOPHBIM 000PY0BAHHEM;

YMEHUE KPUTHYECKH OLIEHUBAThb M HHTEPIPETHPOBATH HHOOPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OpPMAaLMM, HAy4YHO-IIOMYJIApHbIE MaTepuallbl), paccMaTpUBaTh IJIOOAIbHBIE
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
Ouosorn4yeckyro HMHQPOpPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
HNOHATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

ITPOTPAMME

Kosun4yecTBO 4acoB DJIeKTPOHHBbIE
HaumenoBaHue pa3ieioB U TeM (uu¢posbie)
NMpPOrpaMmbl Bcero Konrpoapibie  Hpaktirieckite o0pa3oBaTte/ibHbIE
padoThI padoTsbl
pecypcsl
buonorus kak Hayka 2 0.5 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBble cucTeMBbI U UX OpraHu3alus 1 brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
. bu6mmoreka LIOK
XUMHUYECKUI COCTaB U CTPOSHHE KIETKH 8 0.5 1 https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
Pa3sMHOKEeHME 1 HHIUBUAYAJIbHOE 5 05 1 bubmuoreka [{IOK
pa3BUTHE OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 KBMEHYMBOCTD 8 05 15 bubmuotexa [JOK
OpPTraHu3MOB https://m.edsoo.ru/7f41c292
Cenekuusi opranu3MoB. OCHOBBI 3 bu6nunoreka [JOK
OMOTEeXHOJIOTUU https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 15 4


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

11 KUIACC

KouuyecTBO yacoB DJIeKTPOHHbIE
HaumeHnoBaHHe pa3aejioB H TEM uu@poBbIe
Ne n/m P KouTpoabHbie IpakTHyecKkue (1ucpp )
NMPOrpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 OBOOUHOHHES GHONOTHS 9 0.5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
2 Bo3HuKHOBEHNE U pa3BUTHE )KU3HU Ha 3emiie 9 0.5 0.5 httos://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
3 Opranu3Mbl 1 OKpYyKaromias cpeaa S https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 .
Coo011ecTBa M 3KOJOTHYSCKHE CHCTEMBI 9 0.5 httos://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 15 2.5


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