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HOACHUTEJBHAASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmsbl 1O OMOJIOTHU TEOPETUIECKYIO OCHOBY JJISI OTIPENIETICHUS TTOIXO0/I0B K
GopMupoBaHUIO coAepkaHMs yuyeOHoro mnpenmera «buonorus» cocTaBUIM: KOHLENTyalbHbIE
nosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH LIEJIeH, COJACp)KaHMS, Pe3yJbTaTOB OOy4YeHUS U



TpeOOBaHUN K YpPOBHIO MOJATOTOBKM BBIMYCKHUKOB, TOJOXEHUS 00 OOMMX LEeIsIX M MpPUHLHUIAX,
XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpeAHero olmiero oOpazoBanusi B Poccuiickoii
Denepanuu, a Takke NOJIOKEHUS 0 cnenupuke OMONIOrUM, €€ 3HaYeHUU B TIO3HAHUU JKUBOM MPUPOJBI U
o0ecrieyeHn CyIIEeCTBOBaHMUS 4YesoBeueckoro obmiectBa. (CoOriacHO Ha3BaHHBIM  IOJOKEHUSM,
OIpe/IelIeHbl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owosnoruu ma€T TpeacTaBlIeHHWEe O IesiX, 00 o0mel crpareruu OOydYeHWs,
BOCIIMTAHMS WU PAa3BUTHUS OOydarolmuxcs cpeiacTBamu ydeOHoro mnpenmera «buosorus», omnpeaenser
o0si3aTeNlbHOE TMPEIMETHOE COJIEp’KaHKMe, €ro CTPYKTYpYy, pachpelelieHue Mo pasfenamM U TeMam,
PEKOMEHIyEMYIO TOCJIEAOBATEIbHOCTh M3YyUYEeHHs] Yy4eOHOro MaTepualia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH OOpa30BaTENIbHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4Jarouuxcsi.

B mporpamme 1o OMONOrMM TakKe YYUTHIBAIOTCS TpeOOBaHMSA K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM U MPEAMETHBIM pe3yJibTaTaM OoOy4eHHs] B (POPMUPOBAHUU OCHOBHBIX BHUJIOB YUEOHO-
IO3HABATEIbHONU JIEATENbHOCTH/YUEOHBIX JCUCTBUNA OOYYalOMIMXCS [0 OCBOCHHUIO COICpPKAHUS
OMOJIOTHYECKOT0 00pPa30BaAHMUSL.

B nporpamme mno Ouonormu (10—11 kmaccel, 0a30BbI ypOBEHb) peEaJU30BaH MPUHIUI
MPEEMCTBEHHOCTU B M3Y4YEHUU OMOJIOruu, Ojaroaaps ueMy B HEil mpocMaTpuBaeTcs HalpaBJIE€HHOCTh Ha
pa3BUTHE 3HAHMM, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAyUYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTALMH JHYHOCTH, SKOJOTHYECKOTO MBIIIJICHUS, MPEJCTABICHUNA O 3J0pOBOM 00pa3e KU3HH H
OepeXHbIM OTHOILIEHHWEM K OKpy)Kawolieil mnpuponHoil cpene. Ilostromy Hapsay ¢ u3ydyeHUEM
00111€0MOJIOTUYECKUX TEOPUH, a TaKKe 3HAHUWA O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH
OCHOBHBIX IPOTEKAIOLIUX B HUX IHPOLECCOB B IMpOrpaMMe IO OHOJIOTUM YJIEJICHO BHUMAaHHE
MCTIOJIb30BAHMIO TTOTYYEHHBIX 3HAHUN B MIOBCEIHEBHOM JKM3HU AJI PELEHUS MPUKIAAHBIX 3a/1a4, B TOM
qucie:  Npo(UIaKTUKA  HACIEJACTBEHHBIX  3a00JIeBaHWMN  UEJIOBEKa,  MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMS, OOOCHOBAHHUS OKOJOTMUYECKHA IIEIECOOOPa3HOTO TOBEACHHUS B  OKPYKAIOIICH
MPUPOAHOMN Cpesie, aHaIn3a BIUSHUS XO35HUCTBEHHON JIEATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOAHBIX
1 UCKYCCTBEHHBIX IKOCUCTEM. Y CHIIEHHE BHUMAHUS K MIPUKIAIHON HANPaBIEHHOCTH Y4eOHOT0 peameTa
«buonorus» NPOAUKTOBAHO HEOOXOAUMOCTBIO OOeCreYeHus YCIOBHM Ui pEHIeHUs OJHON U3
AKTyaJbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTHYECKOTO 00pa30BaHUsl, KOTOpasl Mmpesrnonaraet (GopMupoBaHue y
OOyJarommxcss CIOCOOHOCTH  aNanTUPOBAaThCA K HW3MEHEHHMAM JMHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'O MUpA.

buonorust Ha ypoBHe cpefHero o0iero oopa3oBaHus 3aHUMAET BaxkHOe MecTo. OHa o0ecreurnBaeT
GopmupoBaHue y oOyJarommxcsi MPeACTaBICHUH O HAyYHOW KapTHHE MHpa, pacHIupsieT U 00oOmaeT
3HAHHUS O KUBOW TpHpone, €€ OTIMYMTENbHBIX MPHU3HAKaX — YPOBHEBOW OpraHU3alldd W JBOJIOLHH,
CO3MaéT YCNOBHMS JUId: TIO3HAHMS 3aKOHOB KMBOW MPUPOIbL, (GopMHUpoBaHUS (HYHKIHMOHAIBHOM
rPaMOTHOCTH, HAaBBIKOB 370POBOIO M 0€30MacHOro obOpasza >KU3HU, HSKOJOTMYECKOTO MBIILUICHUS,
[ICHHOCTHOTO OTHOIICHHUS K KUBOU NMPUPOJE U YETOBEKY.

Bonpmroe 3HaueHne GMONOTHST UMEET TaKKe JJI PEUICHHs] BOCIUTATEIFHBIX U Pa3BUBAIONINX 33724
cpenHero oOiiero oOpa3oBaHus, coluaau3auu oOydaromuxcs. M3ydeHnue Ouosioruu obecrieurBaeT
yCJIOBUS 111 (DOPMHUPOBAHUS MHTEIIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX U MH()OPMALIMOHHBIX HABBIKOB,
3CTETUYECKON KYJbTYPBI, CIIOCOOCTBYET MHTETPALUK OWMOJIOTMYECKUX 3HAHUN C MPEACTABICHUSMHU U3
PYTUX Y4€OHBIX MPEIMETOB, B YaCTHOCTH, (DM3WKH, XUMUU U Teorpaduu. HazBaHHbIE TOJOXKEHUS O
MpeJHa3HauYeHUH y4eOHOro mnpeamMera «buonorus» cocTaBuiIuM OCHOBY ISl ONpPENENICHUsl MOIXOIO0B K
OTOOPY U CTPYKTYPUPOBAHUIO €T0 COAEPKAHUS, TPEACTABICHHOTO B MPOTpaMMe 1Mo OUOJIOTHH.

OTt60p comepkanus yueOHoro peameta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C IMO3UITHIA
KyJbTYpOCOOOpa3HOTo MOAX0/1a, B COOTBETCTBHH C KOTOPBHIM OOYYaIOIIUECS TOJKHBI OCBOUTH 3HAHUS U



YMEHUS, 3HaYuUMBbIe I (popMupoBaHus OOIIEH KyJIbTYpbl, OMPEACISIONINE aJeKBATHOE IOBEICHUE
4eJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpenie, BOCTPeOOBAaHHBIC B TIOBCEAHEBHOW KU3HU M MPAKTUYECKON
nearenbHocTH. Oco0oe MEeCTO B 3TOM cHCTeMe 3HAaHUM 3aHUMAIOT 3JIEMEHTHI COJIEpP)KaHHs, KOTOPHIE
CITy’KaT OCHOBOH M (pOpMUPOBaHUS MPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE
MHpa W IIEHHOCTHBIX OPHEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHHM3AIUU OHOJOTHYECKOTO
oOpa3zoBaHUsI.

CTpyKTypUpOBaHUE COACPKAHUS YUEOHOr0 MaTepuala B MporpaMMe 1Mo OMOJIOTHH OCYIIECTBICHO C
y4ETOM MPUOPUTETHOTO 3HAYCHMS 3HAHUM 00 OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJBI, O €&
YPOBHEBOI OpraHu3alMd U 3BOJIONUH. B COOTBETCTBUM € 3THUM B CTPYKType y4eOHOro mnpeaMera
«bronorus» BBIZIENCHBI CASAYIOMNE COAepKaTeNbHble TuHNK: «broorus kak Hayka. MeToIbl HAydHOTO
mo3HaHus», «KieTka kak Owuosiormueckas cucrema», «OpraHu3M Kak OHOJIOTHYECKAas CHCTEMay,
«Cucrtema 1 MHOrooOpasue OpraHuyecKoro Mupay, «IBOIIONUS KUBOU MPUPOILD, «IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTHY.

Lenb u3yuenus yueonoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE 00YYarOIIMMHUCS
3HAHUSMH O CTPYKTYPHO-(DYHKITMOHAIEHON OpraHU3aIMK KUBBIX CHCTEM Pa3HOTO paHTa M MPUOOPETCHUE
YMEHUW UCIIOIh30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JCHCTBUN B OTHOIICHHH OOBEKTOB KUBOW MIPUPOIBI U
pelIeHus Pa3INYHbIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npenmera «buosorus» Ha 6a30BOM ypoBHE 00€CTIE€UnBACTCS
pELIEHUEM CIEIYIOIINX 3aa4:

OCBOCHHE OOYYaIOIMUMHCS CHCTEMBl 3HAHMK O OWOJOTHYECKHX TEOPHUAX, YUYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBuiaxX, CIyXallluX OCHOBOHM It (OPMUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAyYHOU KapTHUHE MHUpa, O METOJIaX HAyYHOIO IO3HaHHS, CTPOCHUU, MHOTOOOpa3uu U
OCOOEHHOCTSAX JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliH, BBIAAIONIUXCS OTKPBITHSX U COBPEMEHHBIX
MICCIICIOBAHUSAX B OMOJIOTUH;

dbopmupoBaHHe y OOydYaOMMXCS IMO3HABATCNIBHBIX, WHTEIUICKTYAIBHBIX H  TBOPYECKHUX
CIIOCOOHOCTEN B MPOIIECCE aHAJIM3a JAHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISAOB, UJEH U
ITOJIXOJIOB K MU3YYEHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3allnu;

CTAQHOBJICHHE Yy OOYydYaromuxcsi oOmeld KyabTypbl, (YHKIMOHAJIHLHOW TPaAaMOTHOCTH, pPa3BUTHE
YMEHUU OOBSICHATH U OIICHUBATH SBJICHUS OKPY’KAIOIIETO MUpPA >KMBOUW MPUPOIBI HA OCHOBAHHWH 3HAHUN 1
OTIBITA, TMIOTYYEHHBIX TTPH U3YUCHUH OHUOJIOTHH;

dbopmupoBaHre y OOyYarONIMXCSl YMEHUN WUTIOCTPUPOBATH 3HAUYCHHUE OMOJOTUYECKUX 3HAHUU B
MPAaKTUYECKOW JIESITEIbHOCTH YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX MEJMIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTH;

BOCITUTaHWE YOCKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHMS  YEIIOBEKOM JKMBOW  IPUPOJIBI,
HEOOXOUMOCTH OEpeXKHOTO OTHOIICHHWS K HEH, COONIOACHHS JTHYECKHMX HOPM IMPU MPOBEICHUU
OMOJIOTMYECKUX MCCIICIOBAHMI;

OCO3HAHHWE IIEHHOCTH OMOJIOTHYECKUX 3HAHUU IS TIOBBIIIICHUS! YPOBHS SKOJOTUYECKON KYJIbTYPHI,
7151 (GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHUM B TTOBCEIHEBHOM >KU3HU JJI OILICHKH MOCJIEACTBUN
CBOEH JESATEbHOCTU MO OTHOLIECHHUIO K OKPY’Karollei cpene, COOCTBEHHOMY 370pOBbIO, 0OOCHOBAaHUE U
coOrofieHre Mep MPOPUITAKTUKH 3a00JIEBaHU.

B cucteme cpeanero obmiero oopazoBanusi «buosorus», nzydyaemas Ha 0a30BOM YpOBHE, SIBJISICTCS
00s13aTeNIbHBIM yU4e€OHBIM MPEIMETOM, BXO/ISALIUM B COCTaB MpeAMETHON 00s1acTu «EcTecTBEHHO-HAYYHBIE
MPEeIMETHD.

Jnis u3yuenus: 6uonoruu Ha 0a30BOM ypOBHE CpeIHEro o01ero o0pa3oBaHus OTBOAUTCA 68 4acoB:
B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B Henento).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonoruss kak Hayka. CBsA3b Ounosiornn ¢ OOLIECTBEHHBIMH, TEXHHUYECKUMH W JPYTHUMHU
€CTeCTBEHHBIMH HayKaMu, Priioco(ueid, STUKOM, ICTETUKON U paBoM. Poibs Ouonoruu B popMupoBaHuu
COBPEMEHHON HayYHOU KapTHHBI MUpa. Cuctema OMOIIOTHYECKUX HaYK.

Meronpl TO3HaHUS KUBOM NpHUPOAbI (HAOIIONEHHE, SKCIIEPUMEHT, ONKMCAHHWE, H3MEPEHHE,
Ki1accuuKanys, MOAEIUPOBAaHUE, CTATUCTHYECKAst 00paObOTKa JaHHBIX ).

JdeMoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsos, [Ix. Yorcon nu @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW TPUPOIBD).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTnueckast padota Ne 1. «Vcnonb30BaHne pa3InyHbIX METOJIOB MPU U3YyYEHUH OMOJIOTUYECKUX
00BEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U MX OPraHU3alUsA.

XKusble cucteMbl (OMOCHUCTEMBI) Kak MpeaMEeT U3ydeHUs OMojaoruu. OTIMYHE >KUBBIX CUCTEM OT
HEOPTaHUYECKOU IPUPOJIBI.

CpoiicTBa OmocucTeM U HX pa3HOOOpa3ue. YPOBHU OpraHM3alMl OMOCUCTEM: MOJICKYISIPHBIM,

KJICTOYHBIH, TKAHEBBIM, OpPTraHU3MEHHBIN, MOIYJISILIMOHHO -BUOBOM, 3KOCUCTEMHBIN
(6MoreoeHOTHYECKHiT ), OMOCHEPHBIN.
JlemoHcTpanuu:

Tabnuub! u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», « Y POBHU OPTaHU3AIUN KUBOIM TPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUUYECKHI COCTaB KJIECTKA. XUMUUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTHI, MUKPOAJIEMEHThI. Boaa u
MUHEpaJIbHbIE BEIIECTBA.

DyHKIIMU BOABI U MUHEPAIbHBIX BEIIECTB B KJeTke. [lognepxanue ocMoTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMeEpbl OenkoB. He3amenumble u
3aMEHUMbIE aMUHOKHUCJIOTBHl. AMHWHOKUCIOTHBI COCTaB. YPOBHU CTPYKTYpPhl O€JIKOBOW MOJIEKYIIbI
(mepBuUYHasi, BTOpPUYHAS, TPETUYHAsI U YETBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBAa OCJIKOB.
Bbuonornueckue GyHKIUN OSIKOB.

depMeHTH — Onosiornueckue Karaauzatopbl. CTpoeHne (hepMeHTa: akKTHBHBIN LIEHTpP, CyOCTpaTHAas
cnetrpuyHocTb. Kopepmentsl. Butamunpl. OTinnuust GepMEHTOB OT HEOPraHUYECKHUX KAaTalu3aTOPOB.

VYrneBoasl: MOHOCaxapusl (TJIFOKO3a, pu003a U AE30KCUpr003a), Iucaxapuisl (caxaposa, JIaKT03a)
1 norcaxapuisl (Kpaxmadn, TIMKOTeH, 1eJUTi0103a). buonorndyeckue GyHKIUN YIIIEBOIOB.

Jlumuaer:  Tpurmunepunbl, (ochomunuapl, crepouabl. [ uapodribHO-THAPOGOOHBIE CBOMCTBA.
buonornueckne Qynkmuu nunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB W JIMIUAOB KAaK HCTOYHUKOB
SHEPIUH.

Hyxnennossie kucnotel: JJHK n PHK. Hykieotnipl — MOHOMEpPBI HYKJIIEMHOBBIX KACIOT. CTpOEHME
u pyukruu JTHK. Ctpoenne u pynkiuun PHK. Buast PHK. AT®: crpoenne u GpyHkiuu.

[HuTtonorusi — Hayka o kjierke. Kierounas Teopus — mpuMep B3aUMOJEHCTBUS HIeH U (PAKTOB B
HAYYHOM IMO3HaHUU. MeTO/ bl U3yUYEeHUS KIIETKHU.

Kierka kak nenocTHas sxuBasi cucreMa. O0111e npru3Haky KJIETOK: 3aMKHYTasl Hapy>kHasi MeMOpaHa,
moJekynsl JIHK kak reHeTnueckuit annapar, cucremMa cuHresa 0enka.



Tumnbl KJI€TOK: SyKapuoTHUecKas U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS TPOKAPUOTHUECKON
kinetku. Kiierounass crtenka Oaktepuil. CTpoeHue 3ykKapuoTHyeckoil kieTkd. OCHOBHBIE OTIMYUS
PAaCTUTEJILHOM, )KUBOTHOW M TPUOHOM KJICTKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIE€TOYHAs CTE€HKa, TJIUKOKAIUKC, WX (QYHKIUU.
[Ina3maTudeckas memOpana, e€ cBoiicTBa u pynkmuu. [{utormasma u e€ opranouasl. OTHOMEMOpaHHBIC
opranouasl kietku: OIIC, anmmapar ['oapmxu, au3zocomsl. IlomyaBTOHOMHBIE OpPraHOMJIBI KJIETKH:
MUTOXOHJIpUH, TuiacTuabl. [Iporcxoxaenne MUTOXOHIpUH U tuiacTua. Buasl minactun. HememOpanHbie
OpPraHOWJbl KIETKH: PUOOCOMBI, KJIETOYHBIM WEHTP, UEHTPUOJU, PECHUYKH, KIyTUKH. DYHKIUU
OpPraHOMUIOB KJIETKH. BKitoueHusl.

SAnpo — peryasTopHbld 1eHTp kieTku. CTpoeHue sdAnpa: saepHas o000J0YKa, KapuoILUia3Ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panknun, K. M. bap.

Juarpammel: «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B HEXUBOW mpupone», «Pacmpenenenue
XAMHUYECKUX AJIEMEHTOB B JKMUBOU MPHUPOIEY.

Tabmuubr u cxembl: «Ilepuoanueckas Tabivila XUMAYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BoJb», «buocunrtes Oenkay, «CtpoeHue Mojekyibsl Oenka», «Ctpoenue depmentay, «HykienHOBbIE
kucnoTel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHHE 3YKapHOTHYECKOW KIETKW», «CTpoeHune
)KUBOTHON KJIETKW», «CTpPOEHUE PpACTUTEIBHON KIETKW», «CTPOCHHE NPOKAPHUOTHUUYECKON KIETKHY,
«CTpoeHHe sapa KIETKH», «YTIEBOABDY, «JIUMHabD».

ObopynoBaHHe: CBETOBOM MHUKPOCKOII, 000py/A0BaHUE Jis NMPOBEICHUS HAOIIOIEHUHN, U3MEPEHUH,
3KCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlabopatopnasi pabora Ne 1. «/3ydeHne KaTaauTHYECKON aKTHBHOCTH (hEpPMEHTOB (Ha MpUMeEpE
aMUJIa3bl UJTU KaTajiasbl)y.

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpoeHHs KJIETOK PACTeHMU, KUBOTHBIX U OaKTEpUi MO
MHUKPOCKOTIOM Ha FOTOBBIX MUKpPOIIpEnapaTax u X OMHUCaHUEe».

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BemiecTB, WIM MeTa0oJu3M. AcCCUMIUISIUSA (TUTAaCTUYSCKHM OOMEH) W JIUCCUMMIISAIIMS
(3HEpreTHYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca Metadonn3ma. Poiab 3aKOHOB cOXpaHEHMsI
BEIIECTB U YHEPTUHU B TOHUMAaHUU METab0IM3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHblil. Ponb ¢hepMeHTOB B 0OMEHE BEIIECTB U
MpEeBpaICHUU SHEPTUU B KIIETKE.

®dotocunTe3. CBetoBas u TeMHOBas ¢as3bl doTocunre3a. Peakiuu dortocunreza. DPHEeKTUBHOCTD
gorocunrtesa. 3HaueHue GoTocUHTE3a IS )KU3HU Ha 3emiie. BiusHue ycinoBuii cpeapl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoLUe OaKTepuu. 3HaYEHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHne BeIIeCTB, BBIACICHHE M aKKyMYJIHPOBaHHE
SHEPTUM B KJIETKE. DTambl dHEpreTudeckoro oomMena. ['mukonus. bpoxkenue u ero Bumbl. KucnopogHoe
OKHCIICHHE, WM KJIeTouHoe nbixanue. OxuciautenbHoe (dochopuupoBanue. IPPEKTUBHOCTD
SHEPreTUYECKOro oOMeHa.

Peakuun marpuuHoro cunres3a. I'enetmueckas mHdopmarus u JIHK. Peanuzarus renerudeckon
nHopmanu B kieTke. ['eHeTuueckuil Ko U ero cBoicTBa. TpaHckpumus — MaTpuuHblid cuaTe3 PHK.



Tpancnauus — 6uocunTe3 Oenka. Dtanbl Tpanciasuuu. KonupoBanue amuHokucnot. Ponb pubocom B
OnocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BUpYChl. Mctopusi oTkpbiTus BupycoB (. WM. MBaHoBCkwii).
OCOOEHHOCTH CTPOEHUS U HKU3HEHHOTO LIMKJIa BUPYCOB. bakTepuodaru. bone3nu pacteHuil, >)kUBOTHBIX U
yeJI0BeKa, BhI3bIBaeMble BUpycamu. Bupyc ummynonedunura yenosexa (BUY) — Bo36ynurtens CITM/a.
OOpaTHasi TpaHCKpWIILIMA, peBepTa3a U uHTerpasa. llpodunakTuka pacnpocTpaHEHHUS BHPYCHBIX
3a00JIEBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, [. Y. UBanoBckui, K. A. Tumupszes.

Tabmuupr u cxembl: «Tunsl nuTanus», «Merabomusm», «MUTOXOHAPUSD, «DHEPreTUYECKHM
oomen», «Xnoporact», «Dotocunrtes», «Ctpoenue JJHK», «Ctpoenne u (HyHKIIMOHUPOBAHHE TE€HAY,
«Cunrte3 Oenkay», «l'eHetnueckuii koa», «Bupycen», «bakrepuodarny», «CTpoeHUe U KU3HEHHBIN UK
Bupyca CII1/{a, 6akrepuodaray, «Permnukanus JHK».

ObopynoBanue: monenu-ammnkanuu «Yasoenue [IHK u Tpanckpunuusy, «buocunte3 Oenkay,
«CTpoeHHe KIETKW», MoJielb CTpyKTypsl JJTHK.

Tema 5. Pa3MHOKeHHe ¥ HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii LMK, WK XKU3HEHHBIH LUK KieTku. MaTepdasza u muros. [Ipoueccel, mporekaromue B
uarepdaze. Pemnukanusa — peakuus marpuudoro cunre3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBII
Ha0Op — KapuoTHIl. J\UIJTONAHBIN U TallJIONIHBIA XPOMOCOMHBIE HA0OpBL. XpoMatusl. LluTonornyeckue
OCHOBBI Pa3MHOKEHUS U HHIUBUAYAIBHOTO PA3BUTHUS OPTaHU3MOB.

Henenne knetkn — Muto3. Ctaauu muto3a. IIpoueccsl, mpoucxoasimye Ha pa3HbIX CTaIUsAX MUTO3A.
brosIornyecKkuii CMpICI MUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — aroITo3.

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe M ToJioBoe. Buabsl 0ecnoyioro pa3MHOKEHUS:
IEJIEHUE HAJIBO€, IIOYKOBAHHWE OJIHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHUE, BEreTaTUBHOE
pasMHOXkeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYUS OT OECIIOIOrO.

Meito3. Cranuu meiiosa. [Iporeccel, mpoucxoasmue Ha craausx Menosa. [loBenenne xpomocom B
merno3se. Kpoccunrosep. buosiornuecknii CMbICH U 3HaYEHHUE MEN03a.

['ameTtorenes — mnpouecc 00pa3oBaHMs TMOJOBBIX KIETOK Yy >KMBOTHBIX. IlonOBBIE Kene3bl:
CEMEHHUKHU U sndHUKU. OOpa3oBaHHUe U pa3BUTHE MOJOBBIX KIETOK — raMeT (CrepMaTo30u/l, SUlEeKIeTKa)
— cmnepmaroreHe3 M oBoreHe3. (OcCOOEHHOCTHM CTpOEHHUs SAHIEKIETOK M CIEepMaTO30UJIOB.
OmnnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (dPMOpHOTEHE3). OTarbl
SMOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX: JpOOJEHHE, TacTPYJsLus, OpraHOreHes3.
[ToctamOpuoHanbHOE  pa3BUTHE. THIBI NOCTAIMOPUOHAIBHOTO  Pa3BUTHUS:  MPSIMOE, HEMPSMOe
(mmuuHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTAIMU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxeMbl: «@DOpMBI Pa3MHOKEHHUS OPraHU3MOB», «JIBOIHOE OIUIOMOTBOPEHHUE Y
[IBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXEHHE pacTeHHuil», «J/leneHue kieTku OakTepuiiy,
«CTpoeHHE MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Kierouneii mukin», «Penmukamus JTHK»,
«Mwuro3s», «Meios», «lIpsMoe n HenpsMoe pa3zBuTHEY, «[ aMEeTOTeHe3 y MIIEKONTUTAIOIINX U YETOBEKAY,
«OCHOBHBIE CTaIMM OHTOTE€HE3a.



OOopymoBaHue:  MUKPOCKOI,  MuUKpompenaparsl  «CrepMaTro30ujbl  MIICKOIHTAIOIIETOY,
«Snnexiietka muekonuTaomero», «KapmokuHes B KIETKax KOpEIIKa JIyKa», MarHUTHAasT MOJIEIIb-
anmurkanus «Jlenenue kinetku», Mmoaensb JIHK, Monens MetadasHOM XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHast padota Ne 3. «Habmromenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpONpenapaTaxy».

Jlabopatopnass pabora No 4. «/3ydyeHue CTpOeHHUS TIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKPOITpENapaTax».

Tema 6. HacsieAcTBEHHOCTh 1 MK3BMEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mctopust pa3BuTHs TeHETUKU. PoJib IIUTOJIOTUU U SMOPHOJIOTHUU B
CTAaHOBJICHUN TEHETUKHU. BKiaa poccHiicKuX W 3apyOeKHBIX YU€HBIX B Pa3BUTHE TEHETUKH. MeTObl
FeHETUKH  (TUOPUIOJIOTUYECKHUM, IUTOTEHETUYECKUH, MOJIEKYJIIpHO-TeHeTHuYecKuil). OCHOBHBIE
FeHETUYECKUE MOHATUS. [ eHETHUEeCKasi CAMBOJIMKA, UCIIOJIb3yEMast B CXEMaX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HAcJIeJOBaHUsI NPHU3HAKOB, ycTaHOBIEHHble ['. Menaenem. MoHOrndbpuaHoe
CKpelIuBaHue. 3aKOH €MHO000pa3us rMOpUIoB MepBoro nokojieHus. [IpaBuino noMuHUpoBaHUs. 3aKOH
pacuieneHus Mpu3HaKkoB. [ ummoresa yuctorel raMeT. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpelrBaHue. 3aKOH HE3aBUCUMOIO HAclieJOBaHUs MPU3HAKOB. [{uTorenernueckue
OCHOBbl  JUTHMOPUAHOTO  CKpelIMBaHusA.  AHanu3upymomiee  ckpemmuBaHue.  Vcnonb3oBaHue
AHATM3UPYIOIIETO CKPELIMBAHUS ISl OIIPEACIICHUS] TEHOTHUIA OCOOHU.

CuerieHHOEe HacyienoBaHue mnpusHakoB. Pabora T. MopraHa mo CHEIUICGHHOMY HacJeAOBaHUIO
reHoB. HapylieHue cuenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpaA.

XpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | €HeTUUeCKHUe KapTHhl.

I'enetuka mona. XpOMOCOMHOE OIpPENEICHUE TMOoJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIE U reTeporaMeTHbIE OpraHu3Mbl. HaciienoBanue npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. Buabl W3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HacleACTBEHHas. Ponb cpeasl B
HEHACJIEICTBEHHOMN U3MEHYUBOCTH. XapakTepuCcTHUKa MOAU(PUKAITMOHHON M3MEHYUBOCTH.
BapuanuoHHbli psii ¥ BapuanuMoHHas KpuBas. Hopma peakumu npusHaka. KoionuecTBeHHBIE U
Ka4yeCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIUPUKAITMOHHON N3MEHYMBOCTH.

HacnencrBennas, wiv reHOTUNHYECKas, U3MEHUUBOCTh. KoMOMHATUBHAS U3MEHUMBOCTh. Melo3 u
MOJIOBOM TMpPOIECC — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTallMOHHAsT W3MEHYUBOCTb.
Knaccudukamnuss myTarnuii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W TPUYUHBI MYTaIlUU.
MyTtareHnsie (pakTopbl. 3aKOH TOMOJIOTUYECKHX pSJAOB B HacleICTBEHHOW wu3MeHuuBoctH H. U.
Basunosa.

BuesnepHas HacIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl T'€HETUKH  YEJOBEKa:
reHeaJOTUYECKUM, OJIM3HEIOBBIM, ITUTOTEHETUYECKUA, OMOXUMUYECKHM, MOJICKYJISIPHO-TCHETHUYCCKHI.
CoBpeMEHHOE OIpEAEICHUE TeHOTHUNA: MOJHOT€HOMHOE CEKBEHHUPOBAHHME, N€HOTUIIMPOBAHHE, B TOM
gucie ¢ momouisto [11[P-ananu3a. HacimencTBeHHbIC 3a001€BaHMS YEIOBEKA: TCHHBIC 00JIe3HH, OOJIC3HU C
HACJICJICTBEHHON MPEIPaCIIOOKEHHOCTBIO, XPOMOCOMHBIE OoJie3Hn. ComMaTuyeckue U TeHEpaTUBHbBIC
myTtanud. CTBOJIOBbIE KJETKH. [IpUHIUIIBI 370pOBOTO 00pasa >KW3HHW, NUATHOCTHKH, MPO(PHIAKTHKA U
JIEYCHUS] TEHETUYECKUX OoJie3He. MeanKo-TeHeTUYeCKOe KOHCYIbTUPOBAHNUE. 3HAYEHUE MEIUIIMHCKOM
FeHETUKHU B MPEIOTBPAILICHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukon, H. B. Tumodeer-Pecorckuii,
H. 1. BaBunos.



Tabmuibr 1 cxembl: «MOHOTHOPHUIHOE CKPENIMBAHUE W €r0 IUTOTCHETHYECKass OCHOBa», «3aKOH
pacUIeIUIeHUs] W €ro IMTOTEHEeTWYEeCKas OCHOBa», «3aKOH YHCTOTHI Tamer», «Jlurudpumanoe
ckpemuBaHuey, «[{uronornueckue OCHOBBI IUTHOPUIHOTO CKpelMBanusy, «Meio3y», «BzaumoeiictBue
AJJIETIbHBIX TE€HOB», «l'€HeTMYeCKHe KapThl PACTEHHI, KUBOTHBIX M YEJIOBEKa», «l'eHeThka Imonay,
«3aKOHOMEPHOCTHU HAcCJIeJIOBaHUs, CIEIUICHHOTO ¢ Mojiom», «KapuoTumbl 4YenoBeKa W >KUBOTHBIXY,
«Bunel m3menumBoctH», «MonupukannonHas u3MEHUYUBOCTHY, «HacnmemoBanue pesyc-dakTopay,
«['enernka rpymnm kpoBu», «MyTallMOHHAsI U3MEHYUBOCTBY.

O6opynoBanue: MOJENU-anIuIMKauud ~ «MOHOTHOpUIHOE  CKpELIMBaHUEY, «Henonnoe
NIOMUHUpOBaHuey, «JluruOpuaHoe ckpemuBaHue», «llepekpéct XpoMocom», MHKPOCKON U
mMukponpemnapat «/po3zodpuna» (Hopma, myTanuu (HOpMbl KPbUTEEB U OKpacKu Teja), repbapuii «['opox
[IOCEBHOMNY.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHMOPUAHOTO U JUTHOPUIHOTO
CKpEIIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPETIapaTax.

Jlabopatropnass pabdora Ne 6. «M3yduenne MoOau(UKAIMOHHOW W3MEHYUMBOCTH, IOCTPOCHUE
BApUALIMOHHOIO psiia ¥ BAPUALIMOHHON KPUBOI».

JlabopatopHas pabota Ne 7. « AHaINU3 MyTaluii y 1po30¢uiIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBiieHrEe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknus Kak HayKa M MpoLecc. 3apokKIACHUE CeeKInH 1 noMectukanus. Yuenue H. M. BaBumosa
O IEHTpaxX IMPOUCXOXKJCHUS M MHOrooOpa3usi KyJIbTYPHBIX pacTeHuil. LIeHTpbhl MPOUCXOXKIIEHUS
JIOMAIIIHUX XKUBOTHBIX. COPT, NOpOAQ, IITAMM.

CoBpeMeHHbIE METO/IbI CEJIEKIIMU. MacCOBbIN U UHAMBUIYAbHBIN OTOOPHI B CEJICKIIUU PACTEHUN U
)KUBOTHBIX. OIlEHKAa SKCTepbepa. BIM3KOpPOACTBEHHOE CKpelMBaHue — WHOpuAMHT. YUucrtas nuHWUI.
CKkpelMBaHUe YUCTBIX JIMHUHN. ['eteposuc, wiu rulOpuaHas cuia. HepoACTBEHHOE CKpEIIMBaHHUE —
ayropununr. OtnanéHHas rubpuausanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M TOJydeHUe
MOJIMTUIOUAOB. JIOCTHKEHUS CEJIEKINU PACTEHHM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonoruss kak oOTpaciab NOPOU3BOACTBA. ['€HHAs WHXXEHEpPUsA. OTalbl  CO3JaHMUS
pekomOnHanTHOM JIHK u Tpancrennbix opraHu3moB. Knertounas unkeHepus. KieToyHble KyJbTYpBI.
MukpoksIoHaIbEHOE Pa3MHOKEHUE pacTeHU. Knonupoanue BBICOKOITPOAYKTUBHBIX
CENIbCKOXO3IMCTBEHHBIX OPTaHU3MOB. JKOJOTrM4Yeckue u studeckue mpodiembl. [MO — reHetuuecku
MOJIU(DUITMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetst: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuubr u cxemsl: Kapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3usi KYJbTYPHBIX PaCTCHHUII»,
«[Topoasl momamHMX KUBOTHBIX», «CopTa KYyJIBTYpHBIX pacTeHui», «OTaanéHHas TUOpHIU3AIUNY,
«Pabotel akagemuka M. @. VBanoBay, «[lomumionausy, «O0BeKThl OMOTEXHOJIOTHWY, «KieTodHbIE
KyJIbTYpPhI U KIIOHUpOBaHUE», « KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKHU IUIOAOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB PacTEHUH,
repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpakTHYeCKUe PadoThI:

Oxckypcusi «OCHOBHBIE METOJbI W JOCTHXKCHHUS CEJICKIMM pAcTeHUM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIHMIO, IJIEMEHHYIO epMy, COPTOUCTBITATEIbHBIN YyYaCTOK, B TEIUIMYHOE XO35HUCTBO,
1abopaTOPUIO arpOYHUBEPCUTETA UIIU HAYYHOTO IICHTPA)».

11 KJTACC



Tema 1. DBoJIIONIMOHHAA OMOJIOTHA.

[IpeanocbUIKM BO3HUMKHOBEHHS 3BOJIIOLIMOHHOM TEOPHHM. OBOJIIOLMOHHAS TEOpHUs U €€ MECTO B
Ouonoruu. BiusiHre 3BONIOIMOHHON TEOPUHU HAa Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenbcTBa »BoOLMU. [lameoHTOMOrHYECKHE: MOCIEI0BATEIbHOCTh MOSBJIECHUS BUIOB B
[TaJICOHTOJIOTUYECKOM JIETONHCH, Tepexoanbie popmbl. buoreorpaguyeckue: cxoacTBo U pasnuuue GpayH
1 (ps1op MaTEPUKOB U OCTPOBOB.

OMOpHONIOTMYECKHE: CXOJACTBA M pPA3jIMYUsl SMOPUOHOB Ppa3HbIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAJOTUYHBIE, PYIWMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJICTBO  MEXAHU3MOB  HACJIEICTBEHHOCTH M OCHOBHBIX
METa0O0JINYECKUX ITyTEeH y BCEX OPraHU3MOB.

OpomonnoHHas teopust Y. JlapsuHa. [Ipeanocsliky BOSHUKHOBEHUS JapBUHU3MA. [[BIKYyIIME CUIIBI
3BOJIOLMM BHJIOB 10 JlapBuHy (M30BITOUHOE pa3sMHOKEHHE IPU OrPAHMYEHHOCTH PECYpPCOB,
HeonpeaeIEHHas N3MEHUYUBOCTh, OOpPH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHbBIE MOJIOKEHHUS.

Muxkpossosronus. Ilomynsanus kak eAMHUIA BUAA U 3BOJIOLHH.

JBwxymue cuibl  ((pakTopsl) HBOJMIOLUMKA BHIOB B Ipupoie. MyTallMOHHBIM Mpolecc U
KOMOMHATHBHAs! U3BMEHUYUBOCTD. [lonysaiMoHHbIE BOJIHBI U Jipeii( reHoB. M30d1ust 1 MUrparusl.

EcTtecTBeHHBII 0TOOp — HANPABIIAIOIINI (PaKkTOp 3BOTOLUHA. DOPMBI ECTECTBEHHOTO 0TOOPA.

[Tpucnoco0aeHHOCT OpPraHU3MOB Kak pe3ynbTarT 3Bodronuu. Ilpumepsl npucnocoOneHui y
opranuzmMoB. ApomMop¢03bl U HANOATANTALNN.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (pOpMBI BH1000pa30BaHUs: reorpaduyeckoe,
9KOJIOTHYECKOE.

MakposBomorusi.  dopmbel  3BomtOUMU:  (uUIETHYECKAas, JAUBEPreHTHas, KOHBEpPreHTHas,
napauenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCHeUaIN3UpOBaHHbIX NpenkoB. [Iporpeccupyromas crnenuain3anus.
ApantuBHAs paguanus.

JlemoHcTpanuu:

[Toptpetst: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. Koanesckuii, K. M. bap, 3. ['ekkens, .
Mromnep, A. H. CeBepuos.

Tabmumsr u cxembl: «Pa3BuThe opraHmdyeckoro mMupa Ha 3emie», «3apoAbIIIM IO3BOHOYHBIX
)KUBOTHBIX», «ApxeonTtepukcy, «®Popmbl O0pbObl 3a cyliecTBoBaHUE», «EcTecTBeHHBI 0TOOPY,
«MHoroobpasue CcopToB  pacTeHuil», «MHorooOpazue mOpoJ  KUBOTHBIX»,  «llomymsauumy,
«MyTanmoHHasi HM3MEHYHUBOCTHY, «Apomopdosbl», «Mnuoamanramum», «OOmas aereHepauus»,
«JIBmxymue cunbl 3Boftonmny, «Kapra-cxema mapmipyra myremectBus Y. JlapBuna», «boprba 3a
cyuiectBoBaHue», «lIpucnocobnenHocts  opraHusmoB», «['eorpaguueckoe  BUAO0Opa3OBaHUEY,
«IKOJIOTMYECKOE BUI000pa30BAHKE.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPAacKd, HaOOp IJIOJIOB U CEMSH,
KoJuteKIusl «[IpruMephl 3allUTHBIX MPUCIOCOOJIEHUHN Yy JKUBOTHBIX», MOJiedb «OCHOBHBIE HAIpPaBIICHUS
SBOIOLUIY, 00BEMHAsI MOZeNb «CTpOeHHe TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra mupa, KomuieKiusi «DopMbl COXPAHHOCTH HCKOMAEMBIX KUBOTHBIX W
pacteHuii», wmozenp ammkauus —«llepekpéct Xpomocom», BiaxHble Ipenaparel  «Pa3Burtue
HaceKkoMoro», «Pa3Butue marymkn», Mukponpenapar «Jpozoduna» (Hopma, Mytauuu (HOpMbl KPbUIHEB
M OKpPaCKH TeJia).

JlabopaTtopHble M mpaKkTHYecKHe padoThI:

JIabopartopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».



JlabopaTopuast pabota Ne 2. «Onucanue MpUCIIOCOOICHHOCTH OpPraHU3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBEeHME M pa3BUTHE KU3HU HA 3emuie.

JloHay4dHbIE MPEACTABICHUS O 3apOKICHUM XKU3HU. HayuHble runore3sl BOSHUKHOBEHUS JKU3HU Ha
3emMJie: aOMOTEHE3 U TTaHCIIePMUsSL. XUMHUYECKas dBOIONUA. AOUOTCHHBIN CUHTE3 OPTaHUYECKHUX BEIIECCTR
13 HEOPraHWYECKUX. JKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMUUYECKOM 3BOONMU. HavanbHble 3Tarbl
ouonornueckoit spomoruu. I[unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. llepBble KIIeTKM W uX 3Boionua. POpMUPOBAHHWE OCHOBHBIX TPYIII
)KUBBIX OPTaHU3MOB.

PazButne xxu3nu Ha 3emiie mo ’pam U nepuoaam. Kartapxeil. Apxeiickas U mpoTepo30icKas 3pBbl.
[Taneosoiickass spa u e€ mepuoabl: KEeMOpPUHCKUN, OPAOBUKCKUH, CHUIYPHICKUM, IE€BOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

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

XapakTepucTuka KiIMMaTta ¢ TeoJIOTHYECKUX TpoiieccoB. (OCHOBHBIE ATambl  3BOJIIOIUU
PAaCTUTEIBHOTO U KUBOTHOrO Mupa. ApoMopdo3bl Yy pacTeHUN U KUBOTHBIX. [losiBieHHE, pacuBeT U
BBRIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpraHM4eCcKOTO MHpa KaK OTPAKEHHE 3BOIONUUA. OCHOBHBIE CHCTEMATUYECKUE TPYIIIIHI
OpPraHU3MOB.

OBOJIIOIMSA 4YEJIOBEKA. AHTPOIOJOTHS KakK Hayka. Pa3BuUTHE NpPEACTaBICHUNA O MPOUCXOXKICHUU
yenoBeka. MeTonbl H3ydeHusi aHTpomnoreHe3a. (CXoAcTBa M pa3iinuds 4YEIOBEKA U KUBOTHBIX.
CrcTeMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue cuibl (pakTopbl) aHTporiorenesa. HaciencTBeHHass M3BMEHUYMBOCTh M €CTECTBEHHBIM
oT60p. OO1IECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUNA TPY/a, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTAIMM M BE€TBU SBOJIIOLAM YEJIOBEKA: aBCTPAIONMUTEKH, HelmoBek yMmenbiid, YenoBek
npsaMoxoasaunii, YenoBek HeaHaepTanbCKuM, YesnoBek pa3symHbld. HaxoIku MCKOMaeMbIX OCTaTKOB,
BpEMsI CYIIIECTBOBaHMUS, 00JIaCTh pacpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIU.

UYenoseueckue pacbl. OCHOBHbIE OOJBIIME pachkl: e€BporeouaHas (eBpasuiickasi), Herpo-
aBCTpaJIOUIHAS (’xBaTOpHUAIbHAS), MOHTOJIOW/THAS (a3uarcko-aMepuKaHCKas). UepTsl
MPUCTIOCOOJIEHHOCTH TMPEJICTaBUTEIEH 4YEIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIuHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapuH.

Tabmuiel u cxembl: «Bo3HukHOBeHHE COJHEUHOW CHUCTEMBI», «Pa3BUTHE OpraHUYecKOro MHUpPay,
«PactutenpHas knetka», «KuBoTHas kietka», «lIpokapuornyeckas kierka», «CoOBpeMEHHasl cUCTEMa
OpraHnueckoro Mupa», «CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTUYECKNX HAXOJOK TPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/IpeBHenmme moan», «pesraue moamn», «llepBbie COBpeMEHHBIE TOAN», «HenoBeUeCKrue pacoe».

Oo6opynosanue: Myispku «lIpoucxoxkaeHue yenoBeka» (OIOCTbI aBCTPAJIONUTEKa, MUTEKAHTPONA,
HEeaHIepTaiblla, KPOMAHbOHIIA), CJICTIKH WA W300paKeHUsS] KAMEHHBIX OpYAUi TEPBOOBITHOTO YeJIOBEKa
(KaMHU-YOTITIEPHI, pyOusa, CKkpebiia), TeoXpoHoJoTHIecKas Tabauia, KOuieKIus «DopMbl COXPaHHOCTH
HCKOIAeMbIX KUBOTHBIX U PACTCHUN.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «M3yueHue HCKOMAeMbIX OCTAaTKOB PACTEHUHM W IKUBOTHBIX B
KOJUICKIUSX ).



OKcKypcusi  «OBOJIONMS OPraHMYECcKOro mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeqUECKUI My3ei).

Tema 3. OpranusMbl 4 OKpYy:KawIas cpeaa.

DOKoJOorus Kak Hayka. 3aJayd U pa3feibl SKOJOTMH. METONbl 3KOJIOTHYECKUX HCCIIEIOBAHUM.
DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOMTaHMsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAsl, [IOYBEHHAs!, BHYTPHOPraHU3MEHHAS.

Okonornueckre  ¢akrtopel. Knaccudukanuss  dKomorudeckux  (HakTopoB:  aOMOTHYECKHE,
OUOTUYECKHE U aHTPOIOTEeHHbIE. J[eiicTBIE 2KOJIOTHUECKUX (DAKTOPOB HA OpraHU3MBI.

AbGuotnueckue (HhakTOphl: CBET, TeMIeparypa, BiIaKHOCTb. Potomnepuonusm. I[Ipucnocobienus
OpPraHu3MOB K JEHCTBUIO aOHOTHYECKHUX (aKTOpOB. buomornyeckue puTMsl.

buotnueckue Qaxtopel. Bumbl OMOTHUECKHX B3aMMOACHCTBMIA: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumMOno3 u ero ¢opwmbl. [lapazutusm, kKoomeparus, MyTyaliu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,
HaXJIEOHNMYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HaueHHEe OHOTUYECKUX B3aUMOJCHCTBUNA  Jid
CYIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Momysiuud. OCHOBHBIE MOKA3aTEIN MOMYJSLUUU: YHUCIEHHOCTD,
[UIOTHOCTb, POKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUrpalus. JIMHAMUKA YHCIEHHOCTH MOMYJSILUUA U €€
peryJIsLus.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabmuupr u cxembl: kapta «[Ipupognbsie 30HBI 3emim», «Cpeapl OOWTAHHMS OPraHU3MOBY,
«Doronepuonuzm», «llomymsuum», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH MOMYJALMA HH(PY30pUU-
Tydenskuy, «llumessie nenmy.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

JlaGoparopuass pab6ota Ne 3. «Mopdosioruueckre OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT
OOUTaHUSY.

JIaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[1oacuét MIOTHOCTH MOMYJISIUN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CoobmiecTBO opraHu3mMoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHA,
Tpoduyeckas (nuuieBas). Bunpl-nomuHanTel. CBA3U B OMOLIEHO3E.

Okojoruueckue cucrembl (dkocuctembl). IloHstue 00 »oSkocucreMe U OHOTEOLEHO3E.
DyHKIMOHAIIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, peAyLeHThl. Kpyroopor
BEIIECTB W IMOTOK AHEPrud B 3KocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [luiieBbie
nenu u cetd. OCHOBHBIE MOKA3aTENM IKOCUCTEMBI: OHMOMacca, MPOAYKIHUSA. DKOJIOTMYECKUE TUPaAMUIbL:
MPOYKIIMHU, YUCICHHOCTH, OroMacchl. CBOMCTBA 3KOCHUCTEM: YCTOMUMBOCTH, CAMOPETYJISIIHS, pa3BUTHE.
Cykueccusi.

[Ipupoanbie  PKOCUCTEMBI. DKOCUCTEMBI O03€p M  peK. OIJKOCUCTEMa XBOMHOIO  WJIU
LIMPOKOJIUCTBEHHOIO JIECa.

AHTpONOreHHBIE  JKOCUCTEMBI.  ATpO3KOCHCTEMBbl.  YpOo3KocHCTeMbl.  buonormyeckoe
X035MCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue kak Qaktop ycToWuuBocTH HKocucTeM. (CoxpaHeHHe OHOJOTHYECKOrO
pa3zHooOpasus Ha 3emJie.

Yuenue B. WM. Bepnanckoro o Ouocdepe. I'panuiei, coctaB u crpykrypa Ouocdepsl. XKuboe
BemecTBO M ero (GyHkiuu. OcobeHHOoCTH Ouocdepbl Kak TJIO0adbHON 3KOCHUCTEMBI. J[MHamMudeckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocdepe.



KpyroBopoThl BelECTB U OMOT€OXMMUYECKHE LUKIIbI JIEMEHTOB (YIJIEpO/a, a30Ta). 30HAJbHOCTh
ouocgepsl. OCHOBHBIE OMOMEI CYIITH.

UYenoeyectBO B Ouocdepe 3emin. AHTpONOTreHHbIE H3MEHEHHsT B Ouocdepe. [mobanbHbIe
9KOJIOTUYECKHE MPOOIIEMBI.

CocymiecTBoBaHMe TpUpOAbl U 4yenoBedecTBa. (CoxpaHeHwe OHOpazHOOOpas3usi Kak OCHOBa
ycTouuBocTH Onocheprl. OCHOBa palMoOHAIBHOTO YIMPaBICHHUS MPUPOAHBIMU pecypcaMu H UX
KCcroab30Banue. JlocTikeHnst OMOJIOTHUHU U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupr u cxemsl: «llumesble wnenm», «buomeHo3: cocraB U cTpykrypay, «lIpupoaHsie
cooOmiectBay, «llenu muranusy», «konoruueckas nupamuiaay, «buocdepa u yenosek», «IKocucTema
[IUPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTEMa XBOWHOrO Jieca», «bHOLEHO3 BOHOEMa», «ATpPOLEHO3»,
«[IpuMepHBIE AHTPOIIOTEHHBIE BO3ICUCTBUSA HAa NPUPOAY», «BakHEHIIME WCTOYHUKH 3arpsi3HCHUS
BO3/1yXa U IPYHTOBBIX BO», «I[louBa — BaxHeiimas cocrasistomias 6uochepsr», «DakTopsl Aerpagaluu
nouB», «llapHukoBbIl 3PdexT», «DPakTopsl pPaAMOAKTHBHOIO 3arpssHeHust Ouochepr», «OOmas
cTpykTypa Ouochepnl», «PacnpoctpaHenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH OHocheph»,
«KpyroBoport yraepoaa B 6uocdepe», «KpyroBopor azoTa B IpUpOAE».

ObopynoBanue: Mojenb-amiMkanus «TunuyHsle OuOLIEHO3bI», Tepbapuil  «PacTUTeNnbHBIE
cooO1ecTBay, Koulekuuu «buoneHosy», «BpeauTenn BaXKHEHIIMX CEIbCKOXO3SWCTBEHHBIX KYIBTYPY,
repbapuy M KOJUJIEKLIIMM PACTEHUN U MKUBOTHBIX, MPUHAJIEKAIINE K PA3HBIM SKOJOTMYECKUM TCpPYyIIIaM
ogHoro Buaa, Kpacnas xuura Poccuiickoit @enepanun, n300pakeHNs OXpaHSEMbIX BUJIOB PAaCTEeHUN U
)KUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 BUOJIOTU HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBarTCs TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS 00y4YarOIIUMUCS
MporpamMM CpeaHEro 00IIero 00pa3oBaHus: JUMYHOCTHBIM, METAPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MpeaMeTa «bHOJIOTHSD) BBIJICICHBI CICIYIOIIUE
COCTaBIIAIONINE: OCO3HAHUE OOYYAIONIUMUCS POCCUICKON TPaKIAHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTA M CAMOOTIPEICIICHUIO, HATHYME MOTHUBAIIUU K O0yYEHUIO OMOJIOTUH,
[IeJICHANPaBIEHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUM JIMYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
HUCTOPUUYECKUX TPATUIIUNA PA3BUTHS OMOJIOTHYECKOT0 3HAHHUS, TOTOBHOCTh U CIIOCOOHOCThH O0YUYarOIIUXCs
PYKOBOJCTBOBAaThCSI B CBOEHM NIESITEIBHOCTH II€HHOCTHO-CMBICIOBBIMM YCTaHOBKaMH, MPUCYIIIUMHU
ciucteMe OMOJOTHYECKOTO 00pa3oBaHMs, HAIWYUE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpenMeTa «buosorus» AOCTUTarOTCS B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOU JESATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUMCKUMH COLUOKYJIBTYPHBIMH,
NCTOPUYECKUMU W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPHUHSATBIMH B OOIIECTBE MpaBUJIAMU U
HOpMaMH TOBEJIEHUSI U CIIOCOOCTBYIOT TPOIIECCaM CAMOIIO3HAHMS, CAMOBOCIIMTAHHS M CaMOPa3BUTHA,
pa3BUTHA BHYTPCHHEH IMO3ULUHUM JIMYHOCTH, IMATPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABOMOPSAKY,
4EJIOBEKY TpyJAa U CTapUIEMy IMOKOJIEHUIO, B3aMMHOTO YBAXKEHHUSI, 0EPEKHOTO OTHOIIECHUS K KYJIbTYPHOMY
HACJIeIU0 M TpagulusM MHOTOHalMOHaJbHOro Hapoaa Poccuiickont ®denepauuu, nOpupoae u
OKPY’KalollIeH cpene.



JInyHOCTHBIE pe3ydbTaThl OCBOEHUS yueOHOro mnpeamera «buosiorus» HOKHBI OTpa)Kath
TOTOBHOCTH U CIIOCOOHOCTH 00YJarONUXCsl pyKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEN TTO3UITHEH
IMYHOCTH,  CUCTEMON  IIEHHOCTHBIX  OpUEHTAllMi, TO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUH,
COOTBETCTBYIOLIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOLIECTBA, pPACIIMPEHUE >KU3HEHHOTO
ONBITA W OIBITA JESITEIBHOCTH B NPOLECCE peaau3alid OCHOBHBIX HANPAaBICHUM BOCIUTATEIBHOM
NIESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro0 BOCIIHTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIIMU OOYYaIOIIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUHCKOIo 00IeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOIIOPSIIKA,;

TOTOBHOCTh K COBMECTHON TBOPYECKOM JEATEILHOCTH TP CO3AHUN YICOHBIX MTPOCKTOB, PEIICHUH
y4eOHBIX Y MO3HABATEIbHBIX 33]1a4, BHIMTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEACNIATh COOCTBEHHYIO MO3UILUIO MO OTHOILIEHUIO K SIBJICHUSM COBPEMEHHOU
KU3HU U OOBSICHATH €€;

YMEHHE YUUTHIBaTh B CBOUX JEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO B3aMMOICHUCTBUS JTHOIeH
C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMH U COIIUATBHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJHEHUS YU€OHBIX, TO3HABATEIIbHBIX U
HCCIICIOBATENILCKUX 3aJ1ay, YBAXKHUTEIBHOIO OTHOIICHHWS K MHEHHUIO OINIMOHEHTOB NpPHU OOCYXKJIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COAEP KaHU;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)kJIaHCKON MIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTHU Iiepell PoauHOM, ropaoCTy 3a CBOM Kpaid, CBOX PoauHy, CBOM SI3BIK U
KYJbTYPY, IPOIILIOE U HACTOSIIEE MHOMOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U TAMSATHUKAM MPUPOABI, JOCTHAKEHUSIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHMCKUX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3HAYCHUsI OMOJIOTHM B MO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU YEJIOBEKa U COBPEMEHHOTO
o01iecTBa;

uaerHas yoexxaE¢HHOCTh, TOTOBHOCTh K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyab0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH Ha
MOPQJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM PpOJUTEIISIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOIO
PUHATUA LEHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUHU C TPAAULMAMU HapoaoB Poccuy;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas DSCTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEMCTBUS JKUBOM MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHHE MPOSBISATH KadyeCTBa
TBOPYECKOU JINUHOCTH;



S) ¢usuyeckoro BoCHHMTAHHA, (POPMHPOBAHUA KYJILTYPbI 3J0POBbS U IMOLMOHAJIBLHOIO
OJIaronosryums:

NOHMMaHue M peanu3alus 300poBoro u 0Oe3omacHoro oOpasa >XHU3HM (310pOBOE NHUTAaHME,
COOJIFOJICHNE TUTMEHMYECKUX TMpaBWI U HOpPM, cOAJaHCHPOBAHHBIN pEeXHUM 3aHITHUH W OTAbIXa,
peryisipHasi ¢u3nyeckas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY H IICUXUYECKOMY 3710POBbIO;

INOHMMaHUE LEHHOCTU NPABWJ WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO OE€30M1aCHOrO MOBEJICHUS B
CUTYyalUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIFOJEH;

OCO3HAaHUE TOCIEICTBUN U HENPUATUS BPEIHBIX MPUBbIUEK (YIOTPEOIECHUS aJIKOr0JIsl, HAPKOTHUKOB,
KypEHUs);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIECHHOCTH MAaCTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW U COLMAIBbHOM HaIlpaBIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATH, IUTAHUPOBATh U CAMOCTOSATENBHO BBINOJIHATH TAKYIO IE€ATEIbHOCTD;

MHTEPEC K Pa3Iu4HbIM c(hepaM MpoPecCuOHAIBHON AESTENbHOCTH, YMEHUE COBEPILIATH OCO3HAHHBIM
BBIOOp OyyIieit mpodeccruu U peaqn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEU KU3HU;

7) 3K0JIOrM4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH LIe71ecO00pa3Hoe OTHOLIEHUE K IPUPOAE KaK UCTOUYHUKY JKU3HU Ha 3eMIle, OCHOBE €€
CYLLIECTBOBAHUS;

NOBBILICHUE YPOBHS 3KOJIOTMUECKON KyJIbTYphl: IPUOOPETEHHE OMbITA IUIAHUPOBAHUS MTOCTYIIKOB U
OLIEHKHU MX BO3MOYKHBIX ITOCJIEICTBHUM JIUIs1 OKPYKAIOLIEN CPEIbI;

OCO3HaHUe TI00aIbHOI0 XapaKTepa dKOJIOrMUECKUX Ipo0ieM U IyTel UX peuieHus;

CIIOCOOHOCTh HKCIOJIb30BaTh MPUOOpETaeMble NMPU H3YYEHHH OWOJOTMM 3HAHUA U YMEHUS NpH
peleHuy MpoO0JeM, CBA3AHHBIX C palMOHAIBHBIM NPHUPOAOIOIB30BAHUEM (COOJIIOICHHE TMPABUII
MOBEICHHUS B NPHUPOJE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCUCTEMAX, OXPAaHY BHJIOB,
3KOCUCTeM, Orocdepsl);

AKTUBHOE HEINPUATHE IECUCTBUM, NPUHOCALIMX BPEH OKPYKAOUIEH NPUPOIHOM CpENE, YMEHHE
MPOTHO3UPOBATh HEOJArONMPUATHBIE SKOJOTMYECKHE TOCIEACTBUA NPEINPUHUMAEMBIX JACUCTBUN U
MpeIOTBPAILATh UX;

HaJU4HME Pa3BUTOrO 3KOJOTHYECKOIO MBIIUICHHS], SKOJOTUYECKON KYJIbTYPBI, ONBITA JEATEIbHOCTH
9KOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHMsS  pPYKOBOJACTBOBAaTbCS MMM B  II03HABATEJIbHOW,
KOMMYHHKAaTUBHOW M COLIMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHUIO B MPAKTUUYECKOW AESTEIbHOCTU
9KOJIOTMYECKOW HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OO0ILECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M UMTATEIBCKOM KYJIBTYpPbI KaK CPEACTBA B3aUMOJCUCTBUS MEXKIY
JTIOJIbMU U TIO3HAHUS MUDA;

MOHUMaHuEe crenuuKd OWOJOTUM KaK HayKd, OCO3HaHus €€ poau B  (POPMUPOBAHUU
pallMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUU LIEIOCTHOIO TMPECTABIEHUS 00 OKpYXaloleM MHpe
KaK O €IMHCTBE MIPUPO/bI, YEJIOBEKA U OOIIECTBA, B IO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEN U PEILIEHUU
poOJIeM COXpAaHEHUS IPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHH Jii COBPEMEHHOW LMBWIM3ALMU: OOECIIEUYeHUs] HOBOTO
YPOBHS pa3BUTHUS MEAULIMHBI, CO3JaHUE TEPCIEKTUBHBIX OHOTEXHOJIOTUH, CHOCOOHBIX pelaTh



pecypcHbie MPoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MOKCKA IMyTEeil BBIXOJA U3 IIIO0ATBHBIX SKOJIOTHYECKUX
npoOjeM u oOecredeHusl MepexoAa K YCTOWYMBOMY Ppa3BUTHIO, PAIMOHAIBLHOMY HCIIOJIb30BAHHIO
PUPOAHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUU OMOJIOrMYECKUX 3HAHUN B 1IEJIAX NOBBILIEHUS OOIIEH KYJIbTYpHI,
€CTeCTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIMOHAIbHOH TPaMOTHOCTH
oOyyaromuxcs, GopMUPyeMOil Ipu U3yuyeHUU OUOJIOTHY;

IOHMMaHUE CYIIHOCTH METOJ/IOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
HCTIONIb30BaTh MOJy4YaeMble 3HAHUSA JUIsl aHAIW3a U OOBSICHEHMs SIBICHUHM OKPYXKAIOUIETO MHUpa U
MPOUCXOJAIMX B HEM W3MEHEHUU, YMEHHE JejaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX
GaxTOB U UMEIOIUXCA JaHHBIX C LEIbI0 MOTYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTb CAMOCTOATEIBHO HCIOJb30BaTh OMOJIOIMYECKHE 3HAHMS Ul PEIICHUs IpoOJIeM B
peabHBIX KU3HECHHBIX CUTYaLUsX;

OCO3HaHUE IIEHHOCTH HAY4YHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATh IHPOEKTHYHO H
HCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTMU B COOTBETCTBUU C )KMU3HEHHBIMHU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeameTHble pe3ybTaThl OCBOCHUS yuyeOHOro npeamera «buoiorusy BKIIOYAOT: 3HAUUMBIE
s (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOlIeHAYYHbIE TOHATHS, OTPAXKAIOIIKUE LEJIOCTHOCTh HAYYHOW KapTHHBI MHUpPA U CHEUU(PHUKY METOI0B
IO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIus, SBJICHUE, IIPOLECC, CUCTEMA,
Hay4HbI (haKkT, IPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOIIOJEHUE,
U3MEPEHUE, OHKCIEPUMEHT U JpYruX), YHUBEpCaJbHble YdeOHble JAeicTBUS (ITO3HABATENbHBIE,
KOMMYHHKATUBHBIE, PETYJIATUBHBIE), oOecreunBaromye GopMupoBanue GyHKIIMOHATBHON rpaMOTHOCTH
M COLMAIBHON KOMIIETEHUUU OOYYarolUXCs, CIOCOOHOCTh OOYYArOIIMXCSI HMCIOJIb30BaTh OCBOCHHbBIE
MEKIUCLUIUIMHAPHbIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHUBEpPCAIbHbIE yueOHbIE JIEHCTBUS B
MO3HABATEJIbHOM U COIUATILHOW MTPAKTHUKE.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHHSI MPOrpaMMbl CPEIHEro OOIIEro 0Opa30BaHUS JTOJIKHBI
OTpaXkaTh:

OBjajieHUe YHHMBEPCAJbHbBIMH Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIUIEHUs (aHajau3a, CUHTE3a,
CpaBHEHMs, KjaccuuKaium, o000IIEeH ), PACKPBIBATh CMBICT OMOJOTUYECKUX MOHATUN (BBIACISTH UX
XapaKTEepHbIE MPU3HAKYU, YCTAHABIIMBATH CBSI3H C APYTMMU NOHITHUSIMHU);

ONpENENATh LENU ACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX IJOCTHIKEHHS, COOTHOCHUTH
pe3yJbTaThl JEATEILHOCTH C IOCTABIEHHBIMU LIEJISIMH;

MCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUA JJIs1 OOBACHEHUS (DAKTOB U SIBICHUHN KMBOUM MPUPOJIBI;

CTPOUTH JIOTHYECKUE paACCYKIEeHUS (MHAYKTUBHBIE, IEAYKTHBHBIC, IO aHAJOTWH), BbBIABIATH
3aKOHOMEPHOCTH W MPOTUBOPEUYUS] B PAcCMATPUBAEMBIX SIBICHUSX, (POPMYIMPOBATH BBIBOJBI U
3aKJIFOUECHHS,

IPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA JIs PEACTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOLICHUM
B H3Yy4aeMbIX OHMOJOTMYECKMX OOBEKTaX, a TaKXe IPOTUBOPEUMH pA3HOIO pOJa, BBIABICHHBIX B
pa3IU4HbIX HH()OPMALIMOHHBIX HCTOYHUKAX;



pa3pabarbiBaTh IUIaH pEIICHUsA MPOOJeMbl C y4ETOM aHalu3a HMEIOLIUXCS MaTepUalbHBIX H
HEMaTepHAJIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHUBBI B JESITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YNHTATOB IICNISIM, OIICHUBATH
PUCKHU TIOCTIEACTBHUM EATEIHHOCTH;

KOOPJAMHUPOBAaTh W  BBINOJNHATH pabOTy B  YCJIOBHSIX  PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBAaTh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHS

BJIAJICTh HAaBBIKAMH  y4eOHO-HCCIICNOBATEIIbCKOW M TMPOCKTHOW JIEATETbHOCTH, HaBBIKAMH
pa3penieHus mpodyeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/I0B TTO3HAHMS,

MCTIOJIb30BaTh PA3IMIHBIC BUBI JEATCIIEHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIINH,
nMpeoOpa3oBaHUI0 UM TPUMEHEHHIO B YYEOHBIX CHTYyalMsIX, B TOM 4YHCIE TPH CO3JAaHUU Y4YEOHBIX H
COIIMANIBHBIX MTPOEKTOB;

dbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIJIAJETh HAYYHOH TEPMHUHOJOTHEH, KITFOUCBBIMH
IOHATUSIMHA H METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIEC 3a7]a4l B 00pa30BaTEIbHON JEATEIHHOCTH U KU3HEHHBIX
CUTYaIlUsIX;

BBISIBJISITh MPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3MpPOBATh 3a/ady, BBIIBHTaTh THUIOTE3Y €€
pelIeHNs, HAXOIWUTh apryMEHTBI IJIsl JOKAa3aTeNbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMmeTpbl H
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJladyd pPe3yJbTaThl, KPUTHUYECKH OIICHUBATh HUX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISITh  IIEJICHANPABICHHBIA TMOWCK TMEpPeHoca CpeIcTB H  CcrmocoOOB  JCHCTBUS B
nmpodeccuoHanbHYIO Cpeay;

YMETh IEPEHOCUTH 3HAHUS B TTO3HABATEIIbHYIO U MTPAKTUUYECKYIO0 00JIACTH KU3HENCITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS, CTABUThH MPOOJIIEMBI H
3a/1a4H, TOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NUYHBIX HCTOYHHKAX HMHQOpMaIUU (TEKCTe y4eOHOTO MOCOOMs, HAy4HO-
MOMYJISIPHON JINTEpaType, OMOIOTUUECKUX CIOBAPSAX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B
NuTepHeTe), aHAMM3UPOBATh MHQPOPMAIUIO PA3TMYHBIX BUIOB M (QOPM TPEACTABICHUS, KPUTHUICCKH
OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

(GbopMyIUPOBATh 3aMPOCHl ¥ MPUMEHSTh Pa3IMYHBIE METO/bI MPU TIOUCKE M OTOOPE OMOJIOTHYeCKOM
nH(pOPMAIINK, HEOOXOAMMOM /ISl BBIMIOJTHEHUS yUeOHBIX 3a/1a4;

nmpuoOpeTaTh  OMBIT  KMCIOJB30BaHWS  WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYpPy aKTHBHOTO UCITOJIb30BAHUS PA3TMUHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMANbHYIO (OpPMY MPEICTaBIECHUS OMOJOTHYECKONW HHGOpMAINH
(cxeMbl, rpaduKu, JUarpaMMbl, TaOIUIIBI, PUCYHKHU U APYTOE);

WCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOW HMH(OpMAITHCH:
MPUMEHSITh XUMUYECKUE, PU3NIECKIUE U MaTeMaTHIYEeCKHE 3HAKW U CHMBOJIBI, (hOpMYJIbI, a00peBHaTypYy,
HOMEHKJIATYPY, UCTIOIh30BaTh M MPEOOPA30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISATHOCTH;

BJIa/IETh HAaBBIKAMHM PACIIO3HABAaHUS M 3alUThl HH(OpManuu, UHPOPMALMOHHON OE30MacCHOCTH
TAYHOCTH.



OBianeHue yHMBepPCAJbHBIMM KOMMYHUKATHUBHBIMM /1€/iCTBUSIMU:

1) obuenme:

OCYILECTBIISATh KOMMYHHMKAI[MM BO BCeX c(epax >KU3HM, aKTMBHO YYacTBOBAaTh B JMAjOre WIH
IUCKYCCUM T10 CYHIECTBY OOCYX/1aeMOil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATH CYXJECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS IIPEAaraeMon 3a7aul, YUYUTbIBaTh HHTEPECHI U COTJIACOBAHHOCTh MO3ULIUN
IPYTUX YYACTHUKOB JUAJIOra WIH JUCKYCCUN);

pacrno3HaBaThb HEBepOaJlbHbIE CpEACTBA OOIEHUS, NOHMMATh 3HAYEHHE COLUAIBbHBIX 3HAKOB,
PEANOCHIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallUld, yMETh CMAr4aTb KOH(JIUKTBI U BECTH
[1EpEroOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCO0aMU OOIEHUS W B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHUS JPYTHX
ITIOJIEH, TPOSIBIIATh YBAXKHUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (hopme HopMynupoBaTh
CBOM BO3PAKEHUSI,;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIIOJb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAs eSTeJIbHOCTh:

MMOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHOW M UHAMBUAYAIbHON paOOThI MPU PEIICHUH
OMOJIOTHYECKO  MpoOJIeMbl, OOOCHOBBIBATH HEOOXOJWMOCTh TPUMEHEHHsS TPYHIOBBIX  (Qopm
B3aMMOJICHCTBUS NIPU pEILlIEHUU Y4eOHOH 3a1auu;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEWCTBUH C Y4€TOM OOLIUX HUHTEPECOB U
BO3MOXXHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATH 1EJIM COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATH EUCTBUS O €€
JIOCTMOKEHUIO: COCTaBJIATh IUIAH JCWCTBUHM, pacHpeleisTs pOJIM C YYETOM MHEHHW YYacCTHUKOB,
00CyX/1aTh Pe3yJabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOET0 BKJAJa U KaXXJIOT0 Y4YaCTHMKAa KOMaHJAbl B OOLIMH pe3yabTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBaTh WJAEUW C IMO3ULKUHU HOBHU3HBI, OPUTHHAIBLHOCTH,
PaKTUYECKOW 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE ITOBEJACHUE B PAa3JIMUHBIX CUTYalUSX, HPOSBISTH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

1) camoopranu3anms:

UCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS Ui BBISBICHMS MPOOJEM U UX PEIICHUs B )KM3HEHHBIX U
YICOHBIX CUTYaIUsX;

BBIOMPATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHMM I1IeJIeBblIe W CMBICIOBBIE YCTAaHOBKHM B CBOHUX
NEUCTBUSIX W TIOCTYNKaxX [0 OTHOIIEHWI0 K »UBOM NPUPOJE, CBOEMY 3I0pPOBBIO M 30POBBIO
OKPY>KAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO AESTEIbHOCTD, BBISBIATH MPOOJIEMbl, CTABUTh U
GopmyarpoBaTh COOCTBEHHBIE 33]]a4l B 00pa30BaTENIbHOM IEATENbHOCTH U JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATh IUIAH pEIICHHUS MpoOsieMbl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTCHHI;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTEHUH;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CHoc00CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAMLIMU B PA3HBIX 00JIACTAX 3HAHMM,
IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYpPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:



JABaTh OLICHKY HOBBIM CUTYaLlUsIM, BHOCUTh KOPPEKTUBBI B 1€ TEILHOCTD, OLIEHUBATh COOTBETCTBHE
pe3yJIbTATOB LIENSM;

BJA/IeTh HaBbIKAMHU I103HABATEIbHOW pPEQIIEKCMM KaK OCO3HAHUS COBEpLIAEMBIX JCHCTBUM U
MBICIIUTEIBHBIX IPOLECCOB, MX PE3yJbTaTOB M OCHOBAaHUI, HCIOJIb30BaTh MPUEMBI peIeKCUu is
OLIEHKH CUTYallluH, BEIOOpA BEPHOT'O PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTUBBI U apT'YMEHTHI APYIUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATCIbHOCTH;

3) npuHATHE ce0s M APYTHX:

OPUHHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIBHOCTH;

MIPU3HABAaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTaThl 0cBoeHUs Mporpammbl COO mo 6uosoruu Ha 0a30BOM YPOBHE BKIIFOUAIOT
cienuduyeckue s yueOHoro npeamera «bruonorus» HaydHbIe 3HAHMS, YMEHHS U CIIOCOObI AEHCTBUI
10 OCBOCHMIO, UHTEPIPETALMHU U TPEOOPA30BAHUIO 3HAHUI, BUJIBI IEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHUS W MPUMEHEHHUIO 3HAaHUM B Pa3IUYHBIX YYCOHBIX CUTYallUAX, a TAKKE B PEATbHBIX JKMU3HEHHBIX
CUTYallUsX, CBA3aHHBIX ¢ Omosiorueil. B mporpamme mpeaMeTHbIe pe3yibTaThl MPEACTABICHBI MO TOJaM
o0y4eHUsI.

[IpenMeTHble pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» € 10 knacce NOMKHBI
OTpaXxaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U HAYYHOTO
MHUPOBO33PEHMS, O BKJIAJE€ POCCUUCKUX M 3apyOeXHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OUOJIOTHH,
(YHKIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs AKU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBAThH COJICpKAHNE OMOJIOTMUECKUX TEPMUHOB U TMOHATUM: )KU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (0OOMEH BEIIECTB M TPEBPAIEHUE DHEPrUH), TOMEocTa3 (CaMOperyJislus), YpOBHEBas
OpraHM3alusi  JKUBBIX  CHUCTEM, CaMOBOCIpOM3BeJAeHUE  (pPenpoAyKuusi),  HACJIEJACTBEHHOCTb,
M3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHHUE U3JlaraTb OMOJIOTUYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAsA, LIEHTpalbHas
IorMa MoJieKyJsipHon Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. . BaBunoBa) u y4yenus (o
[ICHTpaX MHOTO00pasusi M TPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. U. Basunora), ompenensts
rPaHULIbl UX TPUMEHUMOCTH K YKUBBIM CUCTEMaM;

YMEHHUE BJIaJIETh METOJaMU HAYYHOTO MO3HAHUA B OMOJIOTMH: HAONIOACHUE W ONUCAHUE >KUBBIX
CUCTEM, TMPOIECCOB U SBJICHWN, OpraHu3alus M MpOBEIEeHUE OUOJIOTMYECKOTO HSKCIEepUMEHTa,
BBIJIBIDKCHUE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIYEeMbIMU BEIWYMHAMHU, OOBICHEHHE
MOJIy4YEHHBIX PE3YJbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHHUE J€aTh
BBIBOJIbI HA OCHOBAHUH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHbIC TMPU3HAKM BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB H
MpEBpaIlleHUus SHEPruu B KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILUIOAOTBOPEHUS, PA3MHOKEHU S, UHAMBUIYAJIbHOIO Pa3BUTUS OPTaHU3MA
(OHTOT€HE3);



yMEHUE TIPUMEHATH MOJTYYEHHBIE 3HAHUS JIJIs1 OOBSICHEHHS OMOJOTUYECKHUX MPOIIECCOB U SIBICHUM,
IS IPUHSITHS MPAKTHYECKUX PEIICHU B MOBCEIHEBHOW KM3HU C IIENbI0 OOecrieueHusl 0€30MacHOCTH
CBOETO 3/J0POBbSl M 3J0POBBbSl OKPYXAIOIIUX JIIOJIeH, COOJIOJEHUS HOPM T'PaMOTHOTO TMOBEICHUS B
OKpy)Xarouiel NOpUpOAHOW cpefe, MOHUMAaHHE HEOOXOJUMOCTH MCIOJIb30BaHUS  JOCTHXKEHUUN
COBPEMEHHON OMOJIOrMH U OMOTEXHOJIOTHIA IS PAllHOHATBHOTO TPUPOIOTIOTIB30BAHUS;

YMEHHE peIlaTh JJIEMEHTapHble TeHEeTHMYECKUE 33/Ja4yd Ha MOHO- M JUTHOPHIHOE CKPEIIMBAaHHUE,
CIICTUICHHOE HACJeI0BaHHUE, COCTAaBJSATh CXEMbl MOHOTHMOPUIAHOTO CKpEIIMBAHUS IS MpeCKa3aHus
HACJIeJJOBaHUs TPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBIMOJHATH JabOpaTOpHbIEe U MpaKTUYECKHe padoThl, cOONIOAAaTh MpaBUiia MU paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

yYMEHHE KPUTHUECKU OLEHUBATh U MHTEPIPETUPOBATh HH(POPMALIMIO OHOJIOTHYECKOTO COACpKaHMS,
BKJTIOYAIOIIYIO TCEBAOHAYYHbIC 3HAHUSA U3 PA3JIMYHBIX UCTOYHUKOB (CpPEJCTBA MAcCOBOM MH(pOpPMAIINH,
HAYYHO-TIOMYJIAPHbIE MAaTepUajbl), ITHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OWOJIOTHH,
MEJUIIUHE, ONOTEXHOJIOTUH;

YMEHHE CO3/l1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OUOJOTHUUECKYIO
HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh TIOHSITHHHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3yabTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» 6 11 kKnacce NOTKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAaHWM COBPEMEHHON ©CTECTBCHHO-HAYYHOW KapTHHBI MHpAa ¥ HAYIHOTO
MHUPOBO33PEHHs, O BKJIAJIE€ POCCUUCKUX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JUIsl pEeIICHUS AKU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbhIBaTh COJIEp)KaHHE OMOJIOTMYECKHX TEPMUHOB U TOHATUWA: BUJ, MOMYJISAILIHNS,
reHo(OH/, HBOJIOLMS, ABWXKYLIME CHIbl ((PakTopbl) 3BOJIOLMH, MPUCHOCOOJIEHHOCTh OpPraHU3MOB,
BI1000pa30BaHue, SKOJOTHIECKHE (haKTOPhI, IKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PEIYIICHTHI, [IeTH
MUTAHUS, SKOJIOTHYECKas MIpaMua, OuoreoreHos, onocdepa;

yMEHHUE Hu3JlaraTh OWOJIOTHYECKHE Teopuu (dBojtonroHHas teopust Y. [lapBuHa, cCHHTETHUYECKas
TEOpHUs IBOJIIOIIUK), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxoictsa K. M. bapa, yepenoBanus
rJaBHBIX HampasiieHui u mytedt aBosmtonnn A. H. CeBepiioBa, yuenus o 6uocdepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METOJaMU HAYYHOTO TMO3HAHUA B OWOJIOTHH: HAOJIOJEHHWE U ONHUCAHUE >KUBBIX
CUCTEM, MPOIECCOB U SBJICHWN, OpraHu3alus M MpOBeJEeHUE OHOJIOIMYECKOTO HSKCIEepUMEHTa,
BBIJIBIDKCHHE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKIY HCCIICIYEMBIMU BeIWYMHAMU, OOBSICHCHHE
MOJYYEHHBIX PE3YJIbTaTOB, WCIOJIB30BAHHBIX HAyYHBIX IMOHSATHH, TEOPUH M 3aKOHOB, YMCHHEC JCNaTh
BBIBOJIbI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIICIATH CYIICCTBEHHBIC TPU3HAKA CTPOCHUSI OWOJOTHYECKUX OOBEKTOB: BHIIOB,
MONYJSUN, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOTE€OIEHO30B M 3IKOCHCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEICTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHUS,
MPUCTIOCOOJIEHHOCTH OpPTaHU3MOB, JCWCTBUSA OSKOJOTHYECKHX (DAaKTOPOB Ha OpraHu3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa JHEPTUM B HKOCHUCTEMAX, AHTPOTIOTEHHBIX HW3MEHEHHH B DJKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHYECKUX IIUKIIOB B Ouocdepe;

yMEHHUE TPUMEHATDH MMOJyYEHHbIC 3HAHUS JJI1 OOBSICHCHUS OMOJIOTMYECKHUX IMPOIECCOB M SBJICHUH,
IS IPUHSTHS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOM >KM3HU C 1I€JIbI0 oOecreueHusi 0e30MacHOCTH
CBOETO 3/J0POBbSl M 3J0POBbSl OKPYXAIOLIUX JIIO/E€H, COOJIOJEHHUS HOPM TI'PaMOTHOTO TOBEICHHUS B
OKpY>Kalolllel MpUPOJHOW cpelne, TMOHMMAaHUE HEOOXOAMMOCTH HCIIOJNIB30BAHUA  JOCTHKCHHI
COBPEMEHHON OMOJIOTHH I PAllHOHATIBHOTO MIPUPOIOTIOIB30BaAHUS;



YMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTHYECKUE 3a7a4H, COCTABIISATH CXEMbI TIEPEHOCA BEIIECTB U
SHEPTUU B 3KOCUCTEMaX (LIEMU MUTAHUS);

yYMEHHUE BBINOJHATh Ja0OpaTOpHbIE U MPaKTUYECKHe padoThl, cOONIOAATh MpaBUiia MpU paboTe ¢
y4eOHBIM U JTJaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE KPUTHYECKHU OIICHUBATh M WHTEPIPETUPOBATH HHPOPMAITUIO OMOJIOTHYECKOTO COIEePKAHUS,
BKJTIOYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MAcCOBOW HH(OPMAIIHH,
HAYYHO-TIOMYJIAPHbIE ~ MaTepHalibl), pacCMaTpuUBaTh  IJ00AJbHBIE  DKOJOTMYECKHE  MPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yMEHHUE CO3/1aBaThb COOCTBEHHbBIC MHUCbMEHHBIE M YCTHBIE COOOIIEHUs, 000011as OMOJIOTHYECKYIO
MH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh TIOHSITHIHBIN arapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIe (LM (pPOBbLIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoTshI
1 buonorus kak Hayka 2 0.5 bubnuoreka IIOK https://m.edsoo.ru/7f41c292
2 JKuBbIe crCcTEMBI M UX OpraHHU3aIUs 1 bub6mmoteka LIOK https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmoteka LIOK https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bub6mmoteka LIOK https://m.edsoo.ru/7f41c292
P
5 AIMHONCCITIE 1 MEABIAYAIBHOC pasBuTHe 5 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OpPTraHHU3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTS 8 1.5 bubnmnoreka LHOK https://m.edsoo.ru/7f41c292
OpPraHHU3MOB
C .0
7 CACKIIA OPTaTTH3MOB. LICHOBH 3 bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O0 34 0 4
I[TPOT'PAMME
11 KJIACC
Kosun4yecTBo yacos
Ne HanmenoBaHue pa3jeiioB 4 TeM JIeKTpOHHBIe (IM(POBbIe) 00pa3oBaTeIbHbIC
KonTpoJibHbIe IIpakTuyeckue
n/n NMPOrpamMmbl Bcero pecypcsbl
padoThI padoThI
DBOJIIOIIMOHHAS] OMOJIOTHS 9 1 bubmuoreka ITOK https://m.edsoo.ru/7f41lcc74
B
2 OSHMIHOBCHIE 1 paSBITTHO U3t Ha 9 0.5 bubnmnoreka [{OK https://m.edsoo.ru/7f41cc74
3emuie
3 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 SKOJIOTHUECKHE CHCTEMBI 9 bubmuoreka ITOK https://m.edsoo.ru/7f41lcc74
5 PeszepBHoe Bpems bubnuotexa [{OK https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O 34 0 95
I[MTPOT'PAMME '
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuectBo yacos
Ne Hara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoJbHbIe IIpakTHyeckue
n/n Bcero U3Y4YEeHUS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
bu6nmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertobl o3HaHUA )KUBOUW pupobl. [IpakTryeckas

2 abora Ne 1 «/crionp30BaHue Pa3IMUHbBIX METOIOB 1 0.5 Bubmaorexa ITOK
P B P ' https://m.eds00.ru/863e6122
MIPU U3YYCHUH OMOJIOTUYECKUX OOBEKTOB)

3 buonoruueckue cucTemsl, MPOIECCH U UX U3YYEHUE 1 bubmmorexa [JOK

> 1Ipot ¥4 https://m.eds00.ru/863e6564

4 XuMHYEeCKUi cocTaB KieTku. Bosa u MuHepanbHbie 1 bubmmoreka [JOK
coJid https://m.edso0o.ru/863e674e

bubnunoreka LIOK

5 benku. Cocta u cTpoeHue 0eaKoB 1 https://m.edsoo.ru/8636b72
depMeHTHI — OMOJIOTHYECKUE KaTaTN3aTOPBI.

6 JlaGopatopnas pabora Ne 1 «M3yuenue 1 05 bubmmnoreka HOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha MpUMeEpe ' https://m.eds00.ru/863e6b72
amMmIIa3bl WIK KaTaaas3bl)»

bubmmoteka IIOK

! YrateBozL. Jurm et 1 https://m.eds00.ru/863e6870

bu6nmorexa LIOK

8 H .ATO 1

YIGISHHOBLIC KUCHOTH https://m.edso00.ru/863e6d5c

9 Hcropus u metoas! nzydeHus kinetku. Knerounas 1 bu6muoreka [JOK
TEOpHs https://m.eds00.ru/863e6e88

10 KneTka kak 1nieinoctHas )uBasi cuctrema 1
CrpoeHnue rykapuotudeckoit kinerku. JlaboparopHas

. bubmmorekxa [IOK
pabota Ne 2 «/3ydeHue CTpOeHHs KIETOK PaCTeHUH,

11 6 5 . 1 0.5 https://m.edso0.ru/863e6ff0
KUBOTHBIX, TPHOOB U OAKTEPUI TI0]T MUKPOCKOITOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax U UX OTHCAHHUE)

bu6nunorexa LIOK

12 1

OBMeH BeILIECTE MK META00H3M https://m.eds00.ru/863e766¢
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bubnunoteka LIOK

13 dorocmres. Xemocires https://m.eds00.ru/863e7c98
. bubmmotexa LIOK

14 dmepreTicciuii 0omen https://m.edsol_.[ru/863e7aae
JKu3HeHHbIM UMK KIeTKU. Jlenenue kietku. Muros.

15 Jlaboparopuas padota Ne 3 «Habnrogenune Mutosa B 05 bubmmoreka [JOK
KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX https://m.edso00.ru/863e7dc4
MUKpOTMpernaparax»

Bbu6muoteka [JOK

16 buocunres 6enka. Peakiyus MaTpuyHOTO CHHTE3a https://m.e dSO(])_.[ru 186307966

bubnmnoreka HOK

17 Tpancws — OnocHuTes Genka https://m.edsoi.lru/863e796e

bubnnorexa [JOK

18 HexkneTtounsie (hopMbI )KU3HH — BHPYCHI https://m.e dSO(])_.[I‘U 186307540

bubnuoreka [{OK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnnorexa [JOK

20 Meitos https://m.edSO(])_.[ru/863e7f4a
OOpazoBanue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnonotBopenue. Jlaboparopnas pabota Ne 4 05 bubnnorexa [JOK
«M3ydeHne CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX https://m.eds00.ru/863e81b6
MUKpOTIperiapaTax

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brbmmorexa [IOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH U bubmmnorexka HOK
W3MEHUYNBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTEAOBAHUS TTPU3HAKOB. bubnuotexa [JOK
MoHoruOpHuIHOE CKPEIUBAHUE https://m.eds00.ru/863e8878

o5 Jlurn6puHoe ckperyBaHye. 3aKOH HE3aBUCUMOIO bubmuoreka [IOK
HACJIEJOBAHUA TPU3HAKOB https://m.eds00.ru/863e89a4
CuersieHHOE HacleI0BaHNUE IPU3HAKOB.

26 JlaGopatopnas pabora Ne 5 «M3ydyeHue pe3yabTaToB 05 bubmuoteka [IOK

MOHOTHOPUAHOTO U AUTHOPHUIHOTO CKPELIUBAHUS Y
Ipo30¢uiIbl Ha TOTOBBIX MUKpOIIpEnapaTax»

https://m.edso0.ru/863e8c60
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27 I'eneruka nona. HacnenoBanue npu3HAaKoB, 1 bubmuoreka [IOK
CLIEIJICHHBIX C II0JI0M https://m.edso0.ru/863e8c60
N3menunBocTh. HeHaciiemcTBeHHAsT H3MEHYHNBOCTb.

Jlaboparopnas padota Ne 6. M3ydenue bubnmnoreka HOK

28 . 1 0.5
MOJU(UKATOHHON H3MEHYHMBOCTH, TOCTPOCHHE https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOM»

HacneacTBennas usmenunBocTh. JlaboparopHas

29 abora Ne 7. «AHanu3 mytanuii y 1po30Quisl Ha 1 0.5 Bubmaorexa ITOK
p T y yAp ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEapaTax»

bubnunorexa LIOK
30 r 1
cHeTHia geoBexa https://m.edso0.ru/863e8d78

31 PesepBHrlil ypok. O600111€HHE 1O TEMe 1

«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOB)Y
bubnunoreka LIOK

32 (Cenexi Kax Hayka u npouece 1 https://m.edsoo.ru/863e9214

33 Metoapl U JOCTUKEHUSI CENIEKIINHU PACTEHUN U 1 bubmmoreka [JOK
’KUBOTHBIX https://m.edso0.ru/863e9214

34 BbuorexHonorusa xak orpacib IPOU3BOACTBA 1 buGnuorexa [IOK

P p https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4

11 KJIACC

KoanuecTBo yacoB
Ne Hara DJIeKTpOHHbIe HU(pOBbIE
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3ydeHus o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

1 OBOJIIOLUS U METOIBI €€ U3YUEHUS 1 bubnmorexa IOK

I a yd https://m.edsoo.ru/863ea20e

2 Hcropus pa3BuTus IpeacTaBICHUN 00 DBOIIOIH 1 bubmmorexa TIOK

pHA b peA H https://m.edso0.ru/863e9570
bu6nunorexa LIOK

3 M 1

HKPOIBOMIOIA https://m.edso0.ru/863e9cle
[Tomymsius Kak IeMeHTapHas eUHUIA BUIa U Eus OK
4 sBomonun. JlaboparopHnas padora Ne 1 «CpaBHeHue 1 0.5 nomorexa L

BHJIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO»

https://m.edso0.ru/863e99¢c6
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bubnunoreka LIOK

5 JIBIDKyIIME CHITBI (3IIEMEHTapHbIE (PAKTOPHI) HBOIOLUH https://m.edsoo.ru/863edad
. bubnuorexa [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl https://m.e dSO(I)_.[rU 1863690d0
Pe3ynpTaThl 3BOMIIOLNN: IPUCTIOCOOIEHHOCTh
7 OpraHu3MoB U BUJI000pa3oBanue. JlabopaTopHas pa6?Ta 05 bubmmoreka [JOK
No 2 «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma U eé https://m.eds00.ru/863e9fde
OTHOCHUTEJILHOTO XapaKTepay
8 Hanpasnenust u myTd MaKpO3BOJIIOLIMH bubmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U METO/bI €€ U3yueHUus
11 ['umoTe3bl NPOUCXOKACHUS KU3HH Ha 3eMie bubmmorexa [JOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe *u3HM Ha 3eMiie 110 3paM U Nepruoam bubmmorexa LIOK
https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEILHOTO U
13 *uBOTHOTO Mupa. [IpakTrueckas pabora Ne 1 «3yuenue 05 bubnnorexa [JOK
HCKOIIAEMBIX OCTATKOB PACTEHHUU U )KUBOTHBIX B https://m.edsoo.ru/863ea8hc
KOJUIEKIIHSX»
14 CoBpemeHHas cuctemMa OpraHu4eckoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (aHTPOTIOTEHE3) E::S;;ﬁfg;gﬁg 63eac2c
16 JIBmokymiye cuibl (pakTopbl) aHTpOIIOreHe3a E;ISSHE&T:(E)?SE 63caddd
17 OCHOBHBIE CTaJUH 3BOJIIOIMH YEI0BEKA
18 YenoBeueckue pachl U MPUPOJHBIE aaNTallUU YeJIOBeKa bubmmorexa LIOK
https://m.edso0o.ru/863eaea2
19 PezepHblit ypok. O6001enue no reme «Bo3HUKHOBEHNE
U pa3BUTHE KU3HU Ha 3eMiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OuTaHMs U SKOJIOTHYECKUE (HaKTOPbI Eggj;ﬁf;;?ﬁg 63eafec
22 Abuotnueckue dakrtopsl. JlabopaTtopnas padora Ne 3. 0.5 bubnuoteka [JOK
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«Mopdonornyeckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX
MecT oOuTanusy». Jlaboparopnas padbora Ne 4. «Bnustaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa»

https://m.edso0.ru/863eb10e

bu6nmoreka [IOK
23 buomieckue gaitopol 1 https://m.eds00.ru/863eh348
DKOJOTHYECKHE XapaKTEPUCTHKH TOMYJIISIIUH.
24 [Tpaktuyeckas padora Ne 2 «Iloacyér mioTHOCTH 1 0.5
MOIYJISUUN pa3HbIX BUIOB PACTEHHIN»
bu6nmoreka [IOK
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 https://m.edsoo.ru/863eb46a
bubnunoreka LIOK
2 1
6 DKOJIOrM4eCKHE CUCTEMBI (3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OcCHOBHBIE MTOKA3aTENN HIKOCUCTEMBI. DKOJIOTUYECKHE 1 bubnnorexa [JOK
nupamuel. CBoiicTBa sKocucTeM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE SKOCUCTEMBI
29 AHTPONIOT€HHBIE IKOCUCTEMBI
bubmuoreka [IOK
b — 1
30 nocdepa — riaodanbHAs IKOCUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
bubnunoreka LIOK
1 1
3 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEpPHI https://m.eds0o.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emiu 1
33 CocymiecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 1 bubmmorexa [TOK
ym PHPOA https://m.edsoo.ru/863ebale
34 PesepBHrlIitl ypok. O6061enne Tembl «Coob1iecTsa u 1
HKOJIOTHUECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPAEMBIE TPEFOBAHUS K PE3YJbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTeIbLHOM
NMPOrpaMMbl CpeiHero oo0mero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHWUH O MeCTE€ M POJM OHOJOTMH B CHCTEME HAaydyHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA U
HAyYHOTO MHPOBO33PEHUS; O BKIAJC POCCHICKUX H 3apyOCKHBIX YYEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJOrHM; (QYHKIIMOHAILHOW T'PAMOTHOCTH YEJIOBEKA ISl PEUICHUS XHU3HCHHBIX
3aa4

YMeHHe pacKpbiBaTh COJIEpP)KaHHE OMOJOTHYECKUX TEPMHHOB W TIOHSTHI: JKWU3Hb, KJICTKA,
opranm3M; MeTabonm3M (OOMEH BEIIECTB M TNPEBpaIICHHE DSHEPruu), TOMEOCTa3
(camoperynsitidsi), YpOBHEBas OpraHu3anusl HKUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE

(perOI[yKI_II/IH), HaCJICACTBCHHOCTb, UBMCHYHUBOCTL, POCT U PA3BUTHUC

YMeHnne wuznaraTh OMOJIOTMYECKHE Teopuu (KIETOYHAsA, XPOMOCOMHAsl, MyTallMOHHas),
3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunoBa) u ydenus (0 neHTpax MHOrooopasus u
MPOUCXOXKACHUA KyIbTypHbIX pacteHuit H.M. BaBunoBa), omnpenensitb TpaHUIBI X

IMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHue BJIaAICTb METOJAMH HAYYHOI'O IIO3HAHUA B Orooruu (Ha6J'IIO)IeHI/Ie H OIIMCaHUC
JKHUBBIX CHCTEM, IIPOLIECCOB H HBHGHHfI; opranu3anvss W IPOBCIACHUC OHOJIOrHYECKOT0
SKCIICPUMCHTA, BBIABHMIKCHUC THUIIOTC3bI; BBIABICHHUEC 3aBHCHMOCTH MCKIAY HCCICAYCMbIMU
BCIIMYMHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHP'I,

TeOpI/Iﬁ 1 3aKOHOB; YMCHUC ACJIATh BBIBOJAbBI HA OCHOBAHUU ITOJTYUCHHBIX pe3yanaTOB)

YMeHue BBIIENIATh CYHIECTBEHHBIE NPU3HAKK BHUPYCOB, KJIETOK IPOKApHUOT M JYKapHuoT,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB
U TpEBpALlEHUs] SHEPruu B KIETKe, (POTOCHMHTE3a, IIACTUYECKOTO U SHEPreTU4YeCKOro
oOMeHa, XeMOCUHTE3a, MUTO3a, MeH03a, OIIOA0TBOPEHHUSI, Pa3MHOXKEHNUS, HHAUBUYAIbHOTO

pa3BUTHSL OpraHu3Ma (OHTOTEHE3)

YMeHue NpUMEHSTh MOJyuYeHHbIe 3HaHWUA I OOBSCHEHHsS OWMOJOTMUECKUX MPOIIECCOB U
SBIICHUM, [UIA TPUHATHS TPAKTHUECKUX PpEIIeHUH B IOBCETHEBHOM KH3HM B LENAX
obecrieyeHHUs O€30MaCHOCTH CBOEr0 370POBbS U 3[0POBbS  OKPYXKAIOIIMUX JIOJEH,
coOI0OICHHUSI HOPM T'PAaMOTHOT'O MOBEACHUS B OKpYKaloIlel MPUPOAHOMN Cpelie; MOHUMaHHUe
HEOOXO/IMMOCTH HCIOJIb30BAHUS JIOCTHKEHUH COBPEMEHHON OMOJIOTHMH U OMOTEXHOJIOTHM
JUISl paliMOHAJIBHOTO MTPUPOIOIOIb30BAHUS

YMeHue pemarb 3JleMEHTapHble TEHETHMUYECKHe 3aJaud Ha MOHO- U JUTHOpPHAHOE
CKpELMBaHHUE, CILEIUICHHOE HACJIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOIO

CKpCIIUBAaHUA M1 IPEACKa3aHus HACICAOBAHUSA IPU3HAKOB Y OPraHu3MoOB

YMeHue BBIIONHATH J1TAOOpaTOpHbIE U TpPaKTHUYECKHWE paboThl, COONIONATh MpaBuUia MpH

paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM

YMeHue KpUTHYECKH OLICHHBAThb M HWHTEPIPETUPOBaTh HHGOPMALHMIO OHOJIOTHYECKOTO

COJIEp’KaHusl, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHUSA U3 PA3IMUHBIX MCTOYHMKOB (CMU,




HAYYHO-TIONYJISIPHbIE MaTepHualibl); 3TUYECKHE AacCleKThl COBPEMEHHBIX MCCIIEJOBAaHUN B

OMOJIOrMH, MEIULIMHE, OMOTEXHOIOT I

10

YMeHue co3gaBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ononmornyeckyro WH(GOPMAIMIO W3 HECKOJbKMX HCTOYHUKOB, T'PAaMOTHO HCIOJIb30BaTh

MOHSATUHHBIN anmapat OHOJIOTHH

11 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHWA O MECT€ W POJM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOI KapTUHBI MUPA
HAyYHOTO MHPOBO33pPEHUS; O BKIAJE POCCHICKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOrOB B
paszBuTHe OMOJIOTHH; (DYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEHICHUS KU3HCHHBIX

3aaa4d

YMeHue packpbIBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATHI: BUJ, MOIMYJIALHNS,
reHO(OH]], DBONIONHSA, IBWKYIIUME CHIBI ((akTOphl) SBOJOLUH, MPUCTIOCOOICHHOCTh
OpPraHu3MOB, BHUA000Pa30BaHHE, 3KOJOrMYECKHE (aKTOPbl, H3KOCHCTEMA, IPOIYLEHTHI,
KOHCYMEHTBI, PEIyLEHThbl, LEeNH MUTaHWs, HKOJOTMYecKas MUpaMuaa, OHOIeoleHo3,
6uocepa

YMmeHue wu3narate OHoNoruyeckue Teopun (3BoidronMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKas TEOpHUs SBOJIIOIMM), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJbILIEBOTO CXOJCTBA
K.M. bopa, uepenoBanus riaBHBIX HampasieHuid u myred ssomonuu A.H. Ceseprosa,
yueHust o Ouocepe B.M. BepHaackoro), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K KHBBIM

CHUCTEMaM

YMeHnue BJIaZICTb METOJAaMH HAYYHOI'O ITIO3HAHUA B Ounoyoruu (Ha6J'IIO)ICHI/Ie N OIIMCAaHHC
JKHUBBIX CHCTEM, IIPOLCCCOB U SIBJ'IGHI/II\/JI; opranus3anvss W TPOBCIACHUC OHOJIOrHYECKOT0
SKCIICPUMCHTA, BBIABMIKCHUC THUIIOTC3bI; BBIABJICHUC 3aBUCHUMOCTH MCKIAY HUCCICAYCMBIMU
BCIIMYUHAMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,

TeopI/Iﬁ 1 3aKOHOB; YMCHUC ACJIATh BBIBOJAbBI HA OCHOBAHUU ITOJIYUCHHBIX pe3y.]'ILTaTOB)

YMeHue BbIIENATh CYLIECTBEHHbIE MPU3HAKU CTPOCHHUS OMOJOTHYECKHX OOBEKTOB: BHUJIOB,
HOMYJSIUH, TPOAYIIEHTOB, KOHCYMEHTOB, DPEIYLEHTOB, OHOTEOIEHO30B M HKOCHUCTEM;
OCOOEHHOCTH MPOIIECCOB  HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOT0 OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, ACHCTBHS HKOJIOTMYECKUX (HaKTOPOB
Ha OpraHU3Mbl, MEPEHOCa BEIECTB M IIOTOKA JHEPIUU B DKOCHCTEMAX, AHTPOIOIEHHBIX
U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOT€OXMMHUYECKHX

IIUKJIOB B Onocdepe

YMeHue npuMeHSTh MONY4YEeHHbIE 3HaHMS Uil OOBSCHEHUS OWOJIOTMYECKUX MPOLIECCOB U
ABJIEHUM, Ui TPUHATUS TNPAKTUYECKUX PEIIEHUH B IIOBCEJIHEBHOM JKM3HU B LEJAX
oOecrieyeHnss O€30MACHOCTH CBOEr0 370POBbS W 3[0POBbS  OKPY)KAIOLIUX  JIIOJIEH,
COOJIIOJICHHSI HOPM I'PaMOTHOTO TOBE/ICHUS B OKpY’Karolleld MPUPOJHON Cpese; MOHMMaHUe

HEO0OXOAMMOCTH HMCIOJB30BaHMS JOCTHKCHU COBPEMEHHOW OWOJIOTHH ISl PAllMOHATBLHOTO




IIPUPOJOIIOIB30BaAHUS

YMenue peuiath 3JICMCHTAPHBIC OHOJIOTUYCCKHUE 3ala4i, COCTaBJISITb CXCEMBI IIEPCHOCA

BEILECTB U SHEPTUU B 3KOcHCcTeMax (LEMU MUTAHUSA )

YMeHue BBIIOJHATH JTAOOpAaTOpHBIE W IMPAaKTHYECKHE padoThl, COONIONATh MpaBUiIa IpH

paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 00OPYIOBAHHEM

YMeHHe KpUTHUECKH OLEHHBATb M MHTEPIPETUPOBaTh HHGOPMAIMIO OHWOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIONIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3NIUYHBIX HCTOYHMKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepualbl); pacCMaTpUBATh II00aNbHBIE 3KOJOTUYECKHE MPOOIEMBbI

COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HUIUIO

YMeHue co3naBaTh COOCTBEHHBIE IIMCBMEHHBIE W YCTHBIE COOOIIEHHUs, 0000IIas

10 OMOJOTUYECKYI0 HH(OPMAIMIO W3 HECKOJIBKHX HWCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh

NOHATUIHBIN anmapaT GMOJI0THU

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1 buonorus kak Hayka
11 Buonorust — Hayka o xuBoi npupone. Ponb 6uonorun B popMHUpPOBaHUN COBPEMEHHON HAyYHOU KapTHUHBI
' mupa. Cucrema OMOJIOTHYECKUX HAYK
12 MeTtobpl TO3HAHUS KUBOM NMPUPOAB! (HaOII0A€HNE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHNUE, KilaccuuKalus,
MOJIETTUPOBAaHUE, CTATUCTHUECKAs 00pabOTKa JaHHbIX )
2 JKuBble cucTeMbl U UX OpraHu3anus
51 XKusble cucrembl (OuocucTeMbl) Kak MpeaMeT wu3ydeHuss Ouonoruu. CBoiicTBa OHOCHCTEM U HX
' paszHooOpasue
59 YpoBHH  oOpraHuzaliMd  OMOCHUCTEM:  MOJIEKYJISIPHO-TEHETUYECKUH, KIJIETOYHBIM, OpraHW3MEHHbIH,
' MOMYJISUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIit
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU
XUMHYECKUN COCTaB KIETKM. XHUMHUYECKHE DJIIEMEHTBI: MAaKpOdJIEMEHTHI, MHUKpPO3JIEMEHTH. Boma u
3.1 MUHEpajibHble BemnlecTBa. @DYHKIMM BOABI M MHUHEpPalIbHBIX BeleCcTB B KieTke. llognep:kanue
O0CMOTHYECKOro OanaHca
benxu. CocraB u ctpoeHue 0enkoB. AMHHOKHCIOTBI — MOHOMEpH! OenkoB. He3ameHuMble U 3aMEHHMBbIE
AMUHOKHCIIOTBl. AMHHOKHCIOTHBII COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJEKybl (IepBUYHAL,
39 BTOpUYHAs, TPETHUYHas W YETBEPTUYHAs CTPYKTypa). XUMHYECKHe cBoOWcTBa OenkoB. buonormueckue
' ¢byHKIMN OEIKOB.
®epMeHThl — Ouonormyeckue kKaranuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTp, CyOcCTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunsl. OTinumns GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB
VYrneBonbl: MOHOcaxapunbl (TJIFOKO3a, puboO3a W JA€30KCHpUO03a), Aucaxapuibl (caxaposa, JIaKTo3a) U
33 noJjicaxapubl (KpaxMal, TIIMKOTeH, 1eJUIr0103a). buonornueckue GpyHKIMM yrieBoaoB.

Jlumuasl:  Tpuruuepuabl,  crepounsl,  Gocomunuasl.  ['mapodunbHO-THAPOGOOHBIE  CBOMCTBA.

buonornueckue q)yHKI_II/II/I JIUITUO0B. CpaBHeHI/Ie YTJICBOAOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxneunosbsie kucnotsl: JJHK m PHK. Hykneornael — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHuEe H

¢yaxunn JIHK. Ctpoenne u pynkuu PHK. AT®: crpoenue u dyHkiun

3.5

[uTonorus — Hayka o kietke. Kiierounast reopusi. MeToabl U3ydeHUs KIETOK

3.6

3.7

3.8

Krnerka xak menoctHast >xuBas cuctema. OOmue NpuU3HAKU KIIETOK: 3aMKHYTash HapyxHas MeMmOpaHa,

mosekyibl JIHK kak reHeTu4eckuii anmapar, CucTeMa CHHTe3a 0enka

Tunsl KIeTOK: »ykapuoTHueckas U mpokapuoThueckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTHUECKOH
kietku. Kierounas crenka Oaktepuii. CTpoeHHE DJYKapUOTHYECKOM KiICTKH. OCHOBHBIE OTIIMYHS

PacTUTEIbHOM, KUBOTHOM U IPUOHON KIIETKU

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKa, INIMKOKAIMKC, MX (QyHKOuU. [Inasmarmdeckas
MeMmOpaHa, e€ cBoiicTBa U ¢yHkuuu. Lluromnasma u e€ opranounsl. OqHOMEMOpaHHBIE OPraHOUIBI KICTKH:
sHpomazMatuueckas cetb (OIIC), anmapar 'onbmku, auzocomsl. IlomyaBTOHOMHBIE OpraHOMBI KIIETKH:
MUTOXOHJpUH, Mmiuactuiabl. Ilpoucxoxnenune mutoxoHipuil u mactua. Buasl mactun. HememOpanHble
OpraHoM/ibl KJIETKU: pUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKHU, KTyTUKU. DYHKIMHM OPraHOMJOB KJIETKH.

Bxuirouenus

3.9

Anpo — perynstopHblii neHTp kieTku. CTpoeHue sjapa: sjepHas 000JI04Ka, KapuoIuia3Ma, XpOMAaTHH,

SIIPBIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KJIETKE

>KI/I3H€I[€$ITCJII)HOCTI) KJICTKHU

4.1

4.2

OOmen BemiecTB, WIH MeTa0OIM3M. AccUMWIISIMS  (TUTACTHYECKH OOMEH) ¥ JTUCCHUMMUJISIHS
(oHepreTnyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolecca Meradonui3Ma. Tuibel oOMeHa BELIECTB:

aBTOTPO(HBIN U reTepoTpodHbIid. Posb hepmMeHTOB B 00MeHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

®otocunte3. CperoBas M TeMmHOBass (a3bl ¢orocuHTe3a. Peakuun ¢orocunTesa. PEPEKTUBHOCTE
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A JUIS )KU3HM Ha 3emiie. BiusHue ycnoBuii cpenbl Ha (GOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIOIINe OakTepun. 3HaYeHNE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMiie

4.3

4.4

4.5

5.1

OHeprerTudeckuii oOMeH B KieTke. PaciuernseHue BelecTB, BbACIECHUE UM aKKyMYJIHpPOBaHHE DHEPIUU B
KJIETKe. DTambl SHepreTuyeckoro oomMena. I nmukonus. bpoxkenue u ero Bupl. KucinopoaHoe okucienue, uin

KIJIICTOYHOC AbIXaHHC. B(I)(I)CKTI/IBHOCTL SHEPTCTUUCCKOT'O oOMeHa

Peaknum matpuuHoro cuHte3a. I'enetnueckas wuHpopmamms u JHK. Peanuzaums renernueckoi
uHpopManuu B KieTke. ['eHeTHyeckuii koa u ero cBoiictBa. TpaHckpunuus — mMaTpuunblii cuHte3 PHK.

Tpaucnsus — 6uocunTe3 6enka. Konupoanue amuHokucnot. Poiabs pubocom B Onocunrese Oenka

Heknerounsie Gopmsl xxu3uu — Bupychl. Mctopus otkpsiTus BupycoB (.M. UBanoBckuit). OcobeHHOCTH
CTpPOCHHSI U >KM3HEAEATENbHOCTH BHUpPYCcOB. bakrepuodaru. bonesnu pacteHuil, KHUBOTHBIX M YeJIOBEKa,
BbI3bIBaéMble BUpycamH. Bupyc wummyHonepunmra uyenoseka (BUY) — BozOoyaurens CIIW/a.

[IpodunakTruka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI
Pa3mHOXeHME U MHAMBUAYAIIBHOE PAa3BUTHE OPraHU3MOB

KnerouHplif nMKi, WM JKU3HEHHBIA LUK KieTku. MHTepdasza um murtos. Ilpomeccel, mpoTekaromue B
uHTepdaze. Permmkanusa — peakuus matpuuHoro cunte3a JIHK. Ctpoenune xpomocom. XpOMOCOMHBIMH
Habop — KapuoTUl. JMIIOMIHBINA U TalJOUIHBIA XpOMOCOMHBIE HAOOPhl. XpoMmaTuabl. Llutonoruueckue
OCHOBBI Pa3MHOKECHHUS U MHAWBUYAJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenune xnerkn — muro3. Cragum murtosa. Ilponeccsl, nmpoucxoasiue Ha pa3HbIX CTaJAMSIX MHUTO3a.

Bbuomornueckuii CMBICII MUTO3a

5.2

@opMbl pa3sMHOXKEHHUs OpPraHU3MOB: Oecrojioe M MojioBoe. Buabsl 0ecroioro pa3MHOXKEHUS: NelieHHE




HaaABOC, IIOYKOBAHUC OJHO- W MHOT'OKJICTOYHBIX, CHOp006p330BaHI/Ie, BCTCTATUBHOC PA3MHOKCHHUC.

I/ICKYCCTBGHHOG KIIOHHPOBAHUEC OPTraHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIUU

5.3

5.4

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIOIOTO.
Meito3. Craguu meito3za. [Iponecchl, npoucxoasiue Ha ctaausx menos3a. [loBenenue XxpoMocoM B Meiio3e.

Kpoccunrosep. bruonornueckuii CMbICI U 3HaYEHHUE MEH03a

I'ameTorenes — mpouecc 00pa3oBaHUs IOJIOBBIX KIETOK Y KMBOTHBIX. [10JIOBBIE K€JI€3bl: CEMEHHMKH U
anyaukd. OOpa3oBaHME M pa3BUTHUE TOJOBBIX KIETOK — TaMeT (CrepMaTo30ui, SIMIEKIeTKa) —
ciepmaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHMs SHLEKIETOK M CIepMaro3ouoB. OIION0TBOpEHUE.

[Taptenorenes

5.5

WupuBuayanbHoe — pa3BUTHE  (OHTOTEHE3). OMOpHMOHANbHOE  pa3BUTHE  (dMOpHOreHes).  DTarbl
SMOPUOHAIBHOTO Pa3BUTHS Yy T[O3BOHOYHBIX JKMBOTHBIX: JPOOJEHHE, TacTPYJsILUs, OpPraHOTCHE3.
[TocToMOpHroOHanbHOE pa3BUTHE. THIIBI HOCTIMOPHOHATIBHOTO PA3BUTHS: MPSAMOE, HENPAMOe (JIMYMHOYHOE).
Bnusinue cpeapl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIEC YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHS

HaCJIeI[CTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

6.2

6.3

6.4

[IpenmMer u 3agauu renetuku. Mctopus pa3BUTHS reHeTHKU. Bkiiag poccuicKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TIeHETUKU. MeToabl TeHeTHKH (TMOPUA0IIOTMYECKUM, LUTOI€HEeTHYECKU, MOJIEKYISIpHO-
reHeTndeckuii). OCHOBHbIE T€HETUYECKHUE MOHATUA. ['eHeTHyeckas CUMBOJIMKA, UCIOJIb3yeMas B CXeMax

CKpEILIMBaHUI

3aKOHOMEPHOCTH  HACJIE€JIOBaHUS IPU3HAKOB, ycTaHOBIeHHble [. Mennenem. MoHorubpuaHoe
CKpeuIMBaHue. 3aKOH eIMHOOOpa3us THOpHIOB IepBOro mokosieHus. [IpaBuio moMuUHHpOBaHUS. 3aKOH
paciuerieHust pu3HakoB. [ 'nnoresa unctorsl ramet. [loHOe U HEMoJIHOE TOMUHUPOBAHUE.

JurnbpuiHoe ckpenyBanue. 3aKOH HE3aBUCUMOIO Hacjael0BaHUs MPU3HAKOB. LluToreneTnueckue 0CHOBBI
JUTHOPUIHOTO  CKpeIlMBaHUs. AHaJIM3UpyolLlee CKpeluBaHue. Vcrmonb30BaHHE —aHAIM3HUPYIOLIETO

CKpEILMBAHUS JUIsl OIPEeIIEHNs] TeHOTUIIa 0cO0n

CueruieHHOe HaclieqoBaHue mpu3HakoB. Pabora T. Moprana mo cCIENIe€HHOMY HAcJIeIOBaHUIO TEHOB.
Hapymenue cuenyieHus TeHOB B pe3yJbTaTe KPOCCHHIOBEpa. XPOMOCOMHAsl TEOPHsl HACJIECTBEHHOCTH.
['eneTnueckue KapThl.

I'enetnka nona. XpoMOCOMHOE ONpeeeHUE Moia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIe U

reTeporaMEeTHbIC OPpraHU3MBbl. HaCHeI[OBaHI/Ie IMPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

N3menunBocTh. BuHIbl W3MEHUMBOCTH: HEHACJIECICTBEHHAas W HacineAcTBeHHas. Poap  cpenbl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(UKAIMOHHOW M3MEHYMBOCTU. BapuannoHHBINH
psAn ¥ BapuanmoHHas KpuBas. Hopma peakuun nmpusHaka. KonnuecTBeHHbIE M KAUECTBEHHBIEC TPU3HAKU U UX

HOpMa pCaKlu. CBoiicTBa MOIIPI(bHKElL[PIOHHOﬁ N3MCHYHNBOCTHU

6.5

Hacnencreennasi, wim reHoTUNIMYEeCKas, I3MEHYMBOCTh. KOMOMHATHBHAS N3MEHUMBOCTh. Mel03 1 TOI0BOH
MpOILIeCC — OCHOBa KOMOWMHATMBHON W3MEHUYMBOCTH. MyTallMiOHHAs W3MeHYHBOCTh. Kitaccudukanus
MyTaIuii: TeHHbIE XpPOMOCOMHBIE, TeHOMHBIE. YacToTa W MpUYMHBI MyTanuii. MyTrareHHbIe (aKTOphl. 3aKOH

TOMOJIOTHYECKUX PSIAOB B HacleAcTBeHHOM n3MenunBoctd H.U. BaBuiosa

6.6

I'enetnka yemoBeka. Kapuorum denmoBeka. OCHOBHBIE METOIBI TCHETHKHM YEJIOBEKA: T€HEAJOTHYECKUM,
OJIU3HEIOBBIM, I[UTOTCHETHYECKUH, OWOXMMHYECKUH, MOJIeKyIsipHO-TeHeTHdeckuil. COBpEMEHHOE
OnpeJieJIeHUEe T'eHOTHUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T11P-ananmu3a. HacnmencTtBeHHble 3a00JIeBaHHUS YeIOBEKa: IeHHbIC 00JIe3HH, OOJC3HHM C HACIICCTBEHHOU
MIPeIPacloIOKEHHOCThI0, XPOMOCOMHBIE 00se3Hu. CoMaTHYeCKHe M TeHepaTHBHbIE MyTaluu. [I[puHIUIIBL

310pOBOr0 00pa3a >KW3HM, NUArHOCTUKU, MPO(UIAKTUKH U JICUEHUs TeHEeTHYeCKUX Ooyie3Her. Meauko-




TCHCTUYCCKOC KOHCYJIIbTUPOBAHHUC. 3HadecHUE MGILPII.IPIHCKOﬁ TCHCTUKU B MNPCAOTBpAlICHUNU U JICHCHHUU

FeHETUYECKHX 3a00JIeBaHMi YeI0BEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenekuusi Kak Hayka M MpolecC. 3apokACHUE celeKuuu U noMectukanus. Ydyenue H.M. BaBuioBa o
LIEHTpaxX MPOUCXOXKICHUS U MHOTO00pa3us KYJbTYPHBIX pacTeHHil. LICHTpbI MPOMCXOXKIECHUS TOMAITHUX

#UBOTHBIX. CopT, IOpOJIa, LITAMM

CoBpeMeHHbIE METOABl CENEKIMH. MacCOBBI M HWHAMBUAYAJIbHBI OTOOPHI B CEJICKIIMH PACTCHHUH U
®UBOTHBIX. OIIEHKa JKCTepbepa. bIM3KOPOACTBEHHOE CKpelIMBaHWEC — WHOpWUAMHT. Ywucras ITUHUS.
CkpemnBanue 4HuCThIX JuHUH. [ereposuc, wiam rubpunHas cuia. HepoacTBEHHOE CKpeUIMBaHHE —
ayropuaunr. OtnanéHHas rubOpuau3anus W e ycnexu. VICKyCCTBEHHBIH MyTareHe3 W IOJyYCHHE

ITOJIHITIIOUIO0B. ]_IOCTI/I)KCHI/HI CCJICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buorexHonorus Kak oTpacib MPOU3BOICTBA. | €HHAsi HHXKEeHEepHs. DTanbl co3aanus pekomouHantHo JIHK
U TpaHCreHHbIX opraHu3moB. Kierounas wunxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE
pa3MHOXkeHHE pacTeHUui. KIOHMpOBaHHWE BBICOKOIMPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OPraHU3MOB.

DKOJIOTHYECKHE U STHUYSCKHE HpO6JI€MLI. I'MO - reneTudecku MO,I[I/I(bI/II_[I/II)OBaHHBIe OpPraHru3Mbl

11 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

DBOJIOMOHHAS OUOIOT U

11

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  JBONIONMU.  [laJeOHTONOrMYECKHE:  TOCIEIOBATENBHOCTh  TOSBICHHUS  BUAOB B
MaJIeOHTOIOTUYECKON JIETOMUCH, TiepexoaHbie (popmbl. buoreorpadudueckue: cxoacTBo U paznuyue GayH u
(bmop MaTepuKOB M OCTPOBOB. OMOPHOJIOTMYECKHE: CXOJICTBA W pa3iuuusi dMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE, PYyAUMEHTapHbIE OpPTaHbl,
aTaBU3MBI. MOJ'IGKy.]'I?[pHO-6I/IOXI/IMI/I‘~ICCKI/I€I CXOACTBO MEXaHHU3MOB HACJIICACTBCHHOCTH U OCHOBHBIX

MeTa0OJINYECKUX MyTel Y BCEX OPraHU3MOB

1.2

OpomononHast teopusi Y. Japuna. Ilpenmnochuiku BO3HUKHOBEHUS JapBUHU3MA. JIBHKYIIME CHIIBI
sBONMIONIMKA  BHUIOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE TPHU OTPAHUUEHHOCTH PECYPCOB,

HCOHpeHCHéHHaﬂ U3MCHYHUBOCTD, 60pb6a 3a CYIICCTBOBAHUC, €CTEeCTBEHHBIN 0T60p)

13

1.4

CuHreTHuecKas TCOpHA 3BOJIIOIUN (CT3) 1 OCHOBHEIE €€ ITOJIOJKEHMS. MHKpOBBOJ’IIOI_[I/I}I. HOHYJ'I}II_II/I}I KaK

cAnHUIa BUaa U 3BOJIIOIIUU

JiBukymue cuibl ((pakTophl) ABOJIOLUMM BHUJOB B Mpupoje. MyTallMOHHBIM Mpoliecc M KOMOWHATHUBHAS
M3MEHYMBOCTb. [lonmymsiiiMoHHbIe BOJIHBI U Jpel¢d reHoB. M3omsamus u murpanus. EcrecTBeHHBINH 0TOOD —
HaIpaBJOMUN (HakTop 3BoOrOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoIOLUH. [IpuMepsl mpHUcnocoOIeHUH y OpraHU3MOB.
ApoMop}o3bl ¥ uIMoaanTaIIH.

Bun u BumooOpazoBanme. Kpurepuu Buga. OcHOBHbIE (OPMBI BHUI000pa3OBaHUs: Treorpaduieckoe,

OKOJIOTHYCCKOC




1.5

MaxkposBomtorusi. Popmbl  3BOJIONUU: (puieTHYECKas, JWBEPreHTHAas, KOHBEpPreHTHas, IapalljielibHasl.

HeoOpatumocTs 3BoIIONINN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

2.2

JloHay4yHbIe TIPE/ICTABICHUS O 3apOKIECHUHU KU3HU. HayduHble TUIOTE3bl BOZHUKHOBEHUS JKU3HU Ha 3emiie:
abWoreHe3 W MaHCIEPMHEs. XUMHUYECKasl IBOIIONUSA. DKCIEPUMEHTATBHOE MOATBEPKIACHHE XUMHUYCCKOU
sBomtonMu. HavanbHbie sTanbel Omosiormveckoit spomronmu. ['mmoresa PHK-mupa. IlepBbie kineTku U ux

spomonrs. PopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

PazButue xu3znu Ha 3emiie mo spam U nepuojaMm. Karapxeil. Apxeiickas W TpOTEpPO30ICKas 3PBbL.
[Taneo3oiickas 93pa u e€ mnepuoabl: KEeMOpPUUCKHH, OPIAOBUKCKHH, CHIIYyPHUHCKUN, JICBOHCKHM,
KaMEHHOYTOJIBHBIN, IEPMCKUI. Me3030lcKas 3pa U €€ IepUO/ibl: TPUACOBBIN, FOPCKHUNA, MEJIOBOM.

Kailinozoiickast spa u €€ mnepuojbl: MaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOMOTreHOBBIM. XapaKTepUCTHKA
KJIMMaTa M IeoJIoTHYecKuX IpoueccoB. OCHOBHBIE 3Talbl BOJIIOLMM PACTUTEIBHOTO U KUBOTHOTO MHpA.

ApomMopdo3bl y pacTeHuit u ;kUBOTHBIX. [osiBIIEHHE, paclBeT U BEIMUPAHUE TPYIII KUBBIX OPIraHU3MOB

2.3

2.4

2.5

2.6

Cucrema OpraHu4Y€CKOIro MuHpa KaK OTPaXXCHUC OBOJJIIOLIHH. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIIbI

OpraHu3MoOB

OBoronus YeiaoBeKa. AHTPOIOJIOTHS KaK HayKa. Pa3BuTue mpeicTaBieHUN O MPOUCXOXKIACHHUU 4YEIOBEKa.
MeTtoasl u3ydenusi aHTporiorene3a. CxXoICTBa M pazNuyMsl YelOBeKa W KHUBOTHBIX. CHCTeMaTHuYecKoe
10JIOKEHUE YEJIOBEKa.

JBuwxymue cuibl (dakTopbl) aHTpomoreHe3a. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH OTOOD.

OOmiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHUH TPY/a, MBIIIJICHHE, pEYb

OcHOBHBIE CTaAMM W BETBH DBOJIOIMU YEJIOBEKA: AaBCTpaJONUTEeku, YenmoBek ymenbid, Yenosek
npsAMoXoJsaIni, YenoBek HeaHaepTanbCckui, YenoBek pasymubiil. Haxonku nckonaeMbIX OCTaHKOB, BPEMsI
CYIIIECTBOBAaHMS, 00JIACTh PACIPOCTPAHECHUS, O0BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUS

UYenoBeueckne packl. OCHOBHBIE OOJNIBIIME pACHl: €BPOIEOHIHAs (€Bpa3uiicKas), HErpo-aBCTPATOUIHAS
(3xBaTOpHANIbHASA), MOHTOJIOUIHAS (a3HMaTCKO-aMepHuKaHCcKasi). UepThl MpucnocoOIeHHOCTH MPeACTaBUTENEH

YCJIOBCYCCKUX pacC K YCIOBUAM CYHICCTBOBAHU. EauHCTBO 4e10BEYECKUX pac. KpI/ITI/IKa pacusma

OpranusMsl 1 OKpyXkKarouas cpeaa

3.1

DKojorusi Kak HayKa. 3agaud W pa3felbl JKOJNOTUU. MeToAbl JKOJIOTUYECKUX HCCIeTOBaHUM.
DKoyioruueckoe MUpoBo33peHue. Cpeapl 00UTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAS,

BHYTPHOPTraHU3MEHHas

3.2

3.3

Okonorndeckue ¢akropsl. Kiaccudukanus sKkonorudyeckux (GakTopoB: aOuoTHdeckue, OMOTHYECKHE U
aHTpornoreHHsle. JleficTBUE 3K0I0rnYecKuX (PakTOpoOB Ha OpraHU3MBI
Abunotnyeckue (GpakTophl: CBET, TeMIepaTypa, BiaxHocTb. @otonepuonusm. Ilpucnocobnenust opraHu3MoB

K JIeMCTBUIO a0MOTHYCCKUX (I)&KTOpOB. buonorunueckue PUTMBI

3.4

buortnueckue ¢akropsl. Bunsl 6MOTHYECKMX B3aMMOJECUCTBUN: KOHKYPEHIUS, XUIIHUYECTBO, MMapa3uTU3M,
MYTyajau3M, KOMMEHCAIu3M (HaxJ1eOHHMYECTBO, KBAapPTUPAHTCTBO), aMEHCAJIW3M, HEHTpaiu3M. 3HauyeHue

OMOTHYECKUX B3aUMOACHCTBUMN TSI CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYCCKHE XapaKTCPUCTUKU  IOIMYJIALHH. OcHOBHBIE TOKa3aTeIIN nonyjadanunu: 4YHUCICHHOCTD,
IJIOTHOCTb, POXIAAEMOCTb, CMCPTHOCTb, NPUPOCT, MUIpPALIUA. I[I/IHaMI/IKa YUCJICHHOCTU IIOMYJIAIUN U et

perynanus




Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

Coo0bmecTBo opranu3mMoB — OnoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAsI, MPOCTPAHCTBEHHAs, TpodHuuecKas

(numeBast). Buabl-nomuHaHThl. CBSI3U B OMOIIEHO3E

4.2

DKOJIOTHYECKHE cucTeMbl (dKocucTeMbl). IloHsiTne 00 sKkocucreme u OumoreoreHo3e. DyHKIMOHATBHBIC
KOMIIOHEHTBI 3KOCUCTEMBI: IIPOAYLICHThI, KOHCYMEHTBI, peIyLeHTbl. KpyroBOpOT BEIECTB U IIOTOK YHEPTUU
B 9KocucteMe. Tpoduueckue (NHIIEBBIE) YPOBHH JKOCUCTeMBI. [lumieBble menu u cetd. OCHOBHBIC
MOKAa3aTeIr 3KOCHCTEMBI: OMOMAacca, MPOAYKIUS. DKOJOTUYCCKUE MUPAMUIBL: MPOIYKIIUU, YHCICHHOCTH,

6uomaccel. CBOMCTBA 9KOCUCTEM: YCTOMYHUBOCTh, CAaMOpEryJisitus, pa3Bute. Cykieccus

4.3

[TpuponHbIE 5KOCUCTEMBL. DKOCUCTEMBI 03EpP M peK. IKOCUCTEMa XBOWHOTO MJIH IMPOKOIMCTBEHHOTO JIeCa.
AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOO3KocucTeMBbl. buosornueckoe M XO3sIiICTBEHHOE
3HAYEHHE arpod3KOCHCTEM U YPOOIKOCHCTEM.

buopasznoobpazue kak ¢akTop ycToiuuBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTo pa3HOooOpasus Ha

3emiie

4.4

4.5

VYuenue B.U. Bepnasackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepsl. JKuBoe BeliecTBo u €ro
¢ynkuuu. OcobenHocTr Onochepsl Kak T00abHON YKOCUCTEMBI. [lMHaMU4Yeckoe paBHOBEeCHE W oOpaTHas
cBsi3b B Omocdepe. KpyroBopoTsl BemiecTB M OMOT€OXMMUYECKHE IMKIBI JIEMEHTOB (yriiepoja, a3ora).

3oHanpHOCTH OHOochepsl. OCHOBHBIC OMOMBI CYIITH

UYenoBedecTBo B Onocdepe 3emin. AHTPOIIOTCHHBIC W3MEHEHUsT B Onocdepe. ['mobdaapHBIE IKOIOTHUSCKHE
poOJIEMBI.
OcHOBa paNMOHAIBHOTO YIPABJICHUS MPHUPOJAHBIMU pecypcaMH W WX HCIHOJb30BaHUE. JloCTHX)EHMS

OMOJIOTMU U OXPaHa MPUPOJIBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






