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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMsbl 1Mo OMOJIOTUH TEOPETHUECKYI0 OCHOBY JJISl OTI-
penesneHus mMoaxo/A0B K (opMUPOBaHUIO cojepkaHus yuyeOHoro npeamera «buo-
JIOTUs» cOCTaBUIM: KoHIenTyaiabHble nmonoxeHuss ®I'OC COO o B3aumMoo0yciioB-
JICHHOCTH LIeJIeH, coaepKaHusi, pe3ylbTaToB 00ydeHHsI U TpeOOBaHUN K YPOBHIO
MOJITOTOBKY BBIMTYCKHUKOB, TIOJIOKEHUSI 00 OOIIMX LENAX U MPUHLHUIAX, XapaKTe-
PHU3YIOIINX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CPEAHEro OOIIEero oOpa3oBaHUs B
Poccuiickoit deaeparuu, a Takxke MOJIOXKEHUS 0 crieluduke Ononoruu, e€ 3Have-
HUU B TIO3HAHUU >KUBOMW MPUPOJIBI U 00ECTICUEHUN CYIIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CornacHO Ha3BaHHBIM TMOJIOKEHUSM, OIpPEIECICHbBl OCHOBHBIC (DYHKIIHH
MIPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no Guosioruu Aa€T MpeacTaBlIeHUE O LENsAX, 00 o0Iel cTpare-
rMu OOy4YeHMs, BOCIIUTAHUS W Pa3BUTUS OOYYaIOIIMXCS CPEACTBAMH Y4YEOHOIO
npeamera «buonorusy, onpenenser o0s13aTeNIbHOE NPEIMETHOE COJIEPIKAHUE, €TO
CTPYKTYpY, paclpeiesieHHe Mo pa3fesaM U TeMaM, PEKOMEHAYEMYIO MOCIIeI0Ba-
TEJIbHOCTh M3yYEHHUsI YUE€OHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX U BHYTpPH-
IpEeIMETHBIX CBsI3€H, JOTMKU 00pa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX OCOOCH-
HOCTEH 00yJaromuxcsl.

B nporpamme 1no OMOJIOTMHM TaK)K€ YYUTHIBAIOTCS TPEOOBAHMS K IJIAHUPYE-
MBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUs B
(GOpMHpPOBaHUM  OCHOBHBIX  BHUJOB  y4y€OHO-IIO3HABATEIbHOW  JESTEIBHO-
CTH/y4eOHBIX IeHCTBUN 00YYAIOIIMXCS [0 OCBOCHUIO COAEPKAHUS OMOJIOTUYECKO-
ro o0pa3oBaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIUMI [IPEEMCTBEHHOCTH B M3YYEHUM OMOJIOTHH, Ojarojaps 4emy B HEWl mpo-
CMaTPHUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHU-
€M €CTECTBEHHO-HAy4YHOI'0 MHUPOBO33PEHMS, IEHHOCTHBIX OPUEHTALMI JTUYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUSI, TPEJACTABICHUN O 310pOBOM oOpa3e Ku3HU U Oe-
PEKHBIM OTHOIIEHHUEM K OKpYXarolled npupogHou cpene. [loatomy Hapsmy c
U3y4eHUEM OO0IIEOUONIOrMYECKUX TEOPUd, a TAaK)KE 3HAHUW O CTPOEHUHU >KHUBBIX
CUCTEM Pa3HOr0 PaHIa U CYIIHOCTH OCHOBHBIX IPOTEKAKOUIMX B HUX IMPOLIECCOB B
nporpaMMe Mo OHOJIOTHH YJEJI€HO BHUMAaHUE HCIOJIb30BAHUIO MOJYYEHHBIX 3Ha-
HUN B IOBCEAHEBHOM MU3HU JJIs PELICHUS MPUKIIATHBIX 3324, B TOM YHUCIIE: MPO-
(UIAKTUKU HACIEACTBEHHBIX 3a00JIEBaHUI 4YeNOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHHUs, 00OCHOBaHUSI HKOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHUS B
OKPYKaIOUIENW TPUPOJAHOMN Cpelie, aHAIN3A BIUSHUS XO3SMCTBEHHOU AEATEIIbHOCTU
YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX W HCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICHUE
BHUMAaHMS K MPUKIAIHOW HANPABJICHHOCTU yuyeOHoro npeamera «buonorusy mpo-
JUKTOBAHO HEOOXOAMMOCTbIO 0OECTeUeHUs YCIOBUM JIJIsl PEIIeHUs] OJTHOM U3 aK-



TyaJIbHBIX 33]1a4 IIKOJILHOT'O OMOJIOrM4ecKoro o0pa3oBaHus, KOTopas mpeanoiara-
eT (hopMHUpOBaHHE y 00YUAIOIIUXCS CIIOCOOHOCTH alaliTUPOBATHCS K U3MEHEHHSIM
JUHAMUYHO Pa3BUBAIOILETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero o0pa3oBaHus 3aHUMAET BaXKHOE Me-
cto. OHa obecnieunBaeT GopMUpPOBAHUE Y OOYHAIOIINXCS MPEACTABICHUN O HAyY-
HOW KapTUHE MHpa, pacuIpseT U 00o0IIaeT 3HaHUs O )KMUBOU IpHUpoJie, e€ OTIIH-
YUTENbHBIX MPU3HAKAX — YPOBHEBOM OpPraHHU3alMU M 3BOJIIOLUH, CO3AET yCIOBUSA
JUIS: TIO3HAHUSI 3aKOHOB KUBOW MPHUPOABI, PopMUpoBaHus (HyHKIIMOHATHEHOU rpa-
MOTHOCTH, HaBBIKOB 3JJOPOBOTO M 0€30IMacHOTr0 00pa3za >KM3HHU, IKOJOTUYECKOIrO
MBIILIEHUS, IEHHOCTHOTO OTHOIICHUS K >KMBOU MPUPOJIC U YETIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUST UMEET TAKXKE JIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPEJHEro oOIIero oOpa3oBaHMs, COLMAIA3ALUU O0yYaro-
umxcs. M3ydyenue Guonioruu obecreuynBaeT yciaoBus A GOPMHUPOBAHUS WHTEN-
JIEKTyaJIbHBIX, KOMMYHUKAIITMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON
KYJIBTYpBbI, CIIOCOOCTBYET MHTErpallii OMOJIOTMYECKUX 3HAHUN C MPEICTaBICHUS-
MU U3 APYTHX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3HKH, XUMHUHU U Teorpapuu.
Ha3BaHHbIe MOJIOKEHHS O MPEJHA3HAYCHUH Yy4eOHOro npeamera «buonorus» co-
CTaBWJIA OCHOBY JJIsl OIIPENIEICHHS TOIX00B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
CoJiepKaHusl, PEACTABIEHHOTO B POrpaMMe 10 OMOJIOTHH.

Otb6op copepxkanusa yueOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYUIIECTBJIEH C MO3ULUN KYJIbTypOCOOOpPa3HOI0O MOJAX0/a, B COOTBETCTBUU C KOTO-
pBIM O0yYaroIIKecs TOKHbBI OCBOMTH 3HAHUS M YMEHMSI, 3HAUUMBbIe 1J1s1 (popMupo-
BaHUsl OOLIEH KyJIbTYphl, ONPEACIAIONINE aeKBaTHOE MMOBEACHHUE YEIOBEKA B OK-
pyXatouieil npupoAHON cpene, BOcTpeOOBaHHbIE B TIOBCETHEBHOM JKM3HU U MpaK-
TUYECKON JeaTenbHocTH. Oco0oe MecTo B 3TOM CHCTEME 3HAHWM 3aHUMAIOT 3Jie-
MEHTBI COJIepKaHMsl, KOTOPBIE CIIyXaT OCHOBOW il (POPMUPOBAHMS IIPEICTaBIIE-
HUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpPA U LICHHOCTHBIX OPUECH-
TalUsAX JMYHOCTH, CHOCOOCTBYIOUIMX TI'yMaHHU3allMd OMOJIOrMYecKOoro oOpa3oBa-
HUSL.

CTpyKTypupOBaHUE coepkaHusl yueOHOro Marepuasia B mporpaMmMme 1mno ouo-
JIOTUM OCYUIIECTBJIEHO C Y4ETOM HPHOPUTETHOrO 3HAYECHMS 3HAHUN 00 OTIMYM-
TEJIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHU3aIK U BOJIIO-
uu. B cOOTBETCTBUU C 3TUM B CTPYKType yueOHOoro npeamera «buonorus» Bbiae-
JIEHBI CIENyIOUMe coepKarenbHble JUHUM: «buonorus kak Hayka. Meroabl Ha-
YYHOTO No3HaHus», «Kietka kak Ononornyeckas cucreMayn, «Opranusm kak Omo-
Joruyeckas cucrema», «CrucreMa U1 MHOrooOpa3ue OpraHu4eckoro Mupay, «Bo-
JIFOLHAS )KUBOW MTPUPOABDY, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTI.

[enb u3yyenus: yueobnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OB-
JazieHre oOy4aroUIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHu3a-
I[MU JKUBBIX CUCTEM PA3HOr0 paHra u MpuoOpeTeHHE YMEHHI HCIOJIb30BaTh ATH



3HAHUS JJIsI TPAMOTHBIX JICMCTBUM B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJBI U pe-
IICHUS PA3JTMYHBIX KU3HECHHBIX TIPOOIIEM.

JlocTimkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
ypOBHE 00€CTIIEUMBACTCS PEIICHUEM CISAYIONTUX 3a]1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUU O OMOJOTHUUECKHUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
Tu1st hOPMHUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O Me-
TOJAaX HAYYHOTO TO3HAHUS, CTPOSCHWH, MHOTOOOpa3Wd U OCOOCHHOCTSIX >KHBBIX
CHUCTEM Pa3HOT0 YPOBHs OpraHW3alliH, BBIJAIOIMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEILHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCE aHATM3a TAHHBIX O MYyTSIX Pa3BUTHUSI B OMO-
JIOTUM HAayYHBIX B3TJISJI0B, UJIEH U MOJIX0/JI0B K U3YUYEHHIO JKHBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHU3aIl1K;

CTAaHOBJICHHE Yy O0ydaroImuxcs o01end KyabTyphl, PYHKIIMOHATEHON TPaMOT-
HOCTH, Pa3BUTUE YMEHUN OOBACHATH U OIICHUBATh SIBJICHUS OKPYXKAIOIIETO0 MHUpa
JKUBOW TIPUPOJIBI Ha OCHOBAHWM 3HAHWA W ONBITA, TOJYYCHHBIX MPH H3yUECHUU
OMOJIOTHH;

dbopmupoBaHUEe Y 00y4aIOMUXCSl YMEHUN WIUTFOCTPUPOBATH 3HAYEHUE OMOJIO-
TUYECKUX 3HAHUM B MPAKTUYECKOU NIESITEIHHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEH-
HBIX MEAUIMHCKUX TEXHOJOTHIN U arpoOMOTEXHOIOTHIA;

BOCIHUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU IO3HAHUS YEIOBEKOM >KUBOMU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOIIOIEHUS STUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIEOBaHUM;

OCO3HAHUE IIECHHOCTU OMOJIOTMYECKUX 3HAHWUM JJIS TIOBBIIICHUS! YPOBHS JKO-
JIOTUYECKOM KyIbTYpHhl, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM >KU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAKOIIEH Cpee,
COOCTBEHHOMY 3710pPOBBIO, 0OOCHOBAHHME U COOJIIOACHUE Mep MPOGUIaKTUKH 3200-
JICBaHUI.

B cucreme cpennero ob6imiero oopazoBanusi «buosorusy, uzydaemasi Ha 0a3o-
BOM ypOBHE, SIBIISIETCSI 00s13aTEIbHBIM YYEOHBIM MTPEAMETOM, BXOJIAIIMM B COCTaB
npeaMeTHoU o6sacTu «EcTecTBEeHHO-HAYYHBIC TTPEAMETHDY.

J{nst u3yueHusi OMoJIOruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHus
otBoaUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 yac B He/IeJ10).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruu B popMHUpPOBAHWM COBPEMEHHOW Hay4dHOW KapTuHbI mupa. Cucre-
Ma OMOJIOTUYECKUX HaYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, Kiaccudukaiusi, MOJIeTUPOBaHKUE, CTaTUCTUYECKas 0o0paboTka JaH-
HBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Tpaktuueckast padota Ne 1. «Mcrnonp3oBaHue pa3iMuHbIX METOJIOB MPU U3Y-
YEHUU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKU ), OMOCEPHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMY BOJABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepkanre ocMOTH-
4YecKoro OajiaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl O€JIKOBON MOJICKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEP-
TUYHasl CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonornueckue ¢GyHKIUUA
OEJIKOB.



®depmenThl — Ouonornyeckue kKaranuzaTopbl. CTpoeHHne (QepMeHTa: aKTHUB-
HBI 1eHTp, cyOcTpatHas crneuuduuHoctb. Kopepmentsl. Butamunsl. Otianuuns
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrineBonbl: MOHOCaxapuabl (TII0K03a, pubo3a U JAe30Kcupud03a), qucaxapu-
Ibl (caxapo3a, JIakTo3a) U moJjimcaxapuibl (Kpaxmad, TIMKOTeH, 1elTo03a). buo-
Jornyeckue (PyHKITMH YTIICBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruipodoOHbIe cBoiicTBa. buonornueckue GyHkuu aunugoB. CpaBHEHUE YITIEBO-
JI0B, OETIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxkneunossie kucnotel: JJHK u PHK. HykineoTuasl — MOHOMEPHI HYKJIEMHO-
BbIX kucnotT. Ctpoenue u pyukuun JJHK. Ctpoenune u ¢pynkuu PHK. Buast PHK.
AT®: ctpoenue u QpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cucteMa. OO0mye Npu3HaKU KJIETOK: 3aMKHY-
Tasg HapyxHas memOpana, monekynsl JJHK kak renernueckuii ammapar, cuctema
CUHTE3a OelnKa.

Tunsl KIETOK: 3yKapuoTudeckas U npokapruotuueckas. OcoOeHHOCTH cTpoe-
HUSl IpokapuoThyeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHue syka-
puoTHYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOU M TPpUOHOU
KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opranouibl. OqHoMemMOpanubie opranouasl kiaetku: IIIC, anmapat 'onbmxu, 1-
30coMbl. [loyaBTOHOMHBIE OpraHoOMAbl KJIETKH: MUTOXOHIPHUH, miactuisl. [Ipo-
UCXO0XKJICHUE MUTOXOHAPUI U tuiacTua. Buasl mnactua. HememOpanHbie opraHou-
Ibl KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTp, LEHTPUOJU, PECHUYKH, >KT'YTHUKH.
@yHKIMHA OPraHOUI0B KJIETKU. Brirouenus.

Anpo — perynaropHslid eHTp kieTku. CTpoeHue sajpa: siaepHas o0oJovKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Juarpammbl: «PacripeiesieHie XUMUYECKUX DJIEMEHTOB B HEKHUBOW MPHUPO-
ney, «PacrpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW ITPUPOIEN.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», «CTpoeHre MOJIEKYIIbI OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OpYIOBaHUE ISl MPOBEACHUS Ha-
OJIIOJICHUI, U3MEPEHU, HKCIIEPUMEHTOB, MHUKpPOIpPENapaThl PaCTUTENIbHbBIX, KU-
BOTHBIX U OAKTEPHATBHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabdota Ne 1. «/3ydyeHune KaraJiuTUYECKONW aKTUBHOCTU (ep-
MEHTOB (Ha MpUMepe aMuiIa3bl UM KaTalla3bl).

JlabopaTtopHas padota Ne 2. «3ydyeHue cTpoeHus KJIETOK paCTEHUM, KUBOT-
HBIX U OaKTepuii 1MoJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX OMHca-
HUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WK MeTa0oJIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMUWISIUA (SHEPreTUUEeCKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca MeTa-
O0onmu3ma. Poiib 3aKOHOB COXpAaHEHHMs BEIECTB M SHEPIUU B NMOHUMAHUU METa0O0-
Iu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U IPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunTe3. CBeToBas U TeMHOBas (pa3pl porocuHTe3a. Peakuuum dotocun-
Te3a. DP(HEeKTUBHOCTh POTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A JIJIS )KU3HU Ha 3eMIIe.
Bnusinue ycnoBuil cpeqipl Ha POTOCUHTES U CIIOCOOBI MOBBIIIEHUS €70 MPOJAYKTHB-
HOCTH y KYJIbTYPHBIX PACTEHUH.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KjeTke. Paciieryienre BelecTB, BbIICICHUE U aK-
KyMYJUpPOBaHUE SHEPTUH B KIETKE. DTallbl 3HEpreTndeckoro oomeHa. I nukonus.
bpoxxenne n ero Buibl. KuCIOpOIHOE OKHCIEHHME, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakuun matpuyHoro cunres3a. ['enernueckas undopmarus u JJHK. Peanu-
3aIusl TeHeTUYecko nHdopManuu B KieTke. ' eHeTHYEeCKHil KOl U ero CBOICTBaA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsiusa — 6uocunrtes 6enka. Jta-
el TpaHcisaiuu. KogupoBanne aMuHOKucIoT. Pons pubocom B OuocunTese Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS U KM3HEHHOTO ITMKJIa BUPYCOB. bakTepuo-
daru. bone3nn pacteHui, )KUBOTHBIX U Y€JIOBEKA, BhI3bIBA€MbIe BUpycamu. Bupyc
ummyHoaeduiuta yenopeka (BUY) — Bo3Oymurens CIIM[la. OOpaTHas TpaHc-
KpUIIIUS, peBepTa3a u mHTerpasa. [IpoduiakTuka pacnpocTpaHeHHs] BHPYCHBIX
3a00s1eBaHUM.



JleMoHCTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u (PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuuecKkuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokxeHHe M MHAUBUIYAJbHOE Pa3BUTHE OPTAHU3MOB.

KieTounpIii UK, WA KU3HEHHBIN UK KieTku. MHTepdasza u mutos. [Ipo-
IIECCHI, MpoTeKaromme B uHTepdase. Permukanus — peakuss MaTpU4HOTO CUHTE3a
JHK. Crpoenne xpomocoM. XpOMOCOMHBIM HAOOp — KapHOTHUIL. JUTIIOUIHBIN U
rariouHBIN XpOMOCOMHBIE HaOOpbl. XpoMmaTuabl. [luTomoruueckre OCHOBBI pas-
MHOYEHUS 1 UHAUBUIYaTbHOTO Pa3BUTUS OPTaHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEIEHUE HAJBOE, MOYKOBAaHNWE OJHO- MU MHOTOKJIETOYHBIX, CIIOPO-
oOpa3oBaHUE, BEr€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHUPOBAaHUE Opra-
HU3MOB, €r0 3HaYECHHE IS CEJICKIUU.

[TosoBO€ pa3MHOKEHHUE, €TO0 OTIIMYMS OT OECIIOJNOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[loBenenune xpomocoM B mero3e. Kpoccunrosep. buosiornuecknii CMbICT 1 3Ha4e-
HUE MeWo3a.

["ameTorenes — mporecc 0Opa3oBaHus MOJIOBBIX KJIETOK Y KMBOTHBIX. [Tomo-
BBIC JKEJIe3bl: CEMCHHUKHU U AUUHUKH. OOpa3oBaHNe U PA3BUTHE MOJOBBIX KIETOK —
ramer (crepmaTo30uj, SUIEKIIeTKa) — criepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTPOCHHUS SULEKIETOK U criepMaro3onaoB. Omiogorsopenue. [laprenorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (M-
Opuorenes). Jrarbl SMOPUOHATBHOTO PAa3BUTHS Y TTIO3BOHOYHBIX KUBOTHBIX: JPO0O-
JIeHue, racTpyisusa, opradHoreHes. IloctamOpuonanbHOe pa3BuThe. Tumbl mo-
CTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPsIMOe (JIMUMHOYHOE). BiusiHue cpenibl
Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3bIBATH BPOXKJIEHHBIE YPOJACT-
Ba.

Poct u pa3zButne pacteHuil. OHTOreHe3 HUBETKOBOIO PAaCTEHUs: CTPOCHUE Ce-
MEHH, CTaIN1 PA3BUTHSI.

JdeMoHCcTpanuu:



Tabmump! u cxembl: «POPMBI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOWMHOE OILI0-
JIOTBOPEHUE Y LBETKOBBIX PAaCTCHUI», «BereratTuBHOE pa3sMHOKEHUE PACTCHUN,
«/lenenue xmetku Oaktepuit», « CTpoeHUE TOJIOBBIX KIETOK», «CTPOCHHE XPOMO-
coMbl», «Knerounsrii ukn», «Pemnukanua [JHK», «Mutos», «Meio3y, «IIpsMoe
1 HENPAMOE pa3BUTHE», «['aMeTOTeHEe3 y MIIEKONUTAIONIUX U YeI0BeKa», « OCHOB-
HbIE€ CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOII, MUKpompenapaThl «CrnepMaTo301abl MIIEKOIH-
TAIOLIETO», «SANLEKIIeTKa MICKONUTAIOEro», «Kapuokunes B KiIeTKax KOpelika
JyKa», MarHuTHasi MoJieJib-antiukanus «Jlenenue kinetkn», moaens JJHK, moaens
MeTada3sHOU XPOMOCOMBI.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

JlabopaTtopHnas padota Ne 3. «HaGmrogenne MuTo3a B KJIeTKaX KOHYHMKA KO-
pelIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGoparopHas pabora Ne 4. «3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha TOTO-
BBIX MHUKpOIIpenapaTax».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnKd. Mctopus pa3BuThs TeHETUKH. Poib nuTonoruu
1 SMOPHOJIOTHH B CTAaHOBJICHUH TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
YYEHBIX B Pa3BUTHE T€HETUKU. MeTObl TCHETUKH (THOPUI0JIOTHICCKHM, ITUTOTe-
HETUYECKUH, MOJICKYJISIpHO-TeHeTUUeCKUi). OCHOBHBIE TE€HETUYECKUE MOHSTHUS.
['eHeTnyeCckasi CHMBOJIMKA, UCIIOJIB3yEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHBIE I'. MeHaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eAuHO0-00pas3usi THOPUIOB MEPBOTO MOKO-
nenus. IlpaBuino JOMMHUPOBaHUS. 3aKOH paclICIJIEHUs NpU3HAKoOB. [ umoresa
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelvBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBaHUS MPU3HA-
KOB. I[uTOreHeTnyeckre OCHOBBI JUTHOPUIHOTO CKpPENTMBAHUS. AHAIM3UPYIOIISe
CKpemuBanue. Mcnoib30BaHNEe aHATM3UPYIOLIETO CKPEIMBAHUS JIJISI OITPEICTICHUS
Tr€HOTHUIIa OCOOH.

CueruieHHOE HacieaoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHo-
My HacJeqOBaHUIO reHOB. HapylieHue cienienns reHOB B pe3ybTaTe KPOCCUHTO-
BEpAa.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThI.

['enetnka mosia. XpoOMOCOMHOE OMNpEACCHUE Mojia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHbI€ U reTeporameTHble oprann3Mbel. HacinegoBanue npu-
3HAKOB, CIECTIJIEHHBIX C TTOJIOM.

N3meHunBOCTh. BHIbI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
Ponb cpenpl B HEHACTEACTBEHHON U3MEHYMBOCTH. XapaKTepUCTHKA MOIU(UKAIIH-
OHHOM M3MEHYMBOCTH. BapuanmoHHbIN psj U BapuanuMoHHas kpusas. Hopma pe-



aKIUU Npu3Haka. KolMm4ecTBEHHbIE M KAUECTBEHHBIE NTPU3HAKK U UX HOpMa peak-
1uu. CBolicTBa MOIU(UKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
M3MEHYMBOCTh. Melo03 U MOJIOBOM MpollecCc — OCHOBAa KOMOWHATUBHOW M3MEHYH-
BOCTU. MyTallMoHHAasi M3MEHUYMBOCTh. Kitaccudukarus MyTalluii: TeHHBIE, XPOMO-
COMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluid. MyTtareHHbie (PakTopbl. 3aKOH
FOMOJIOTHYECKUX PSIAOB B HacHeACTBEHHOU n3MeHunBocty H. . Basuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHUYHUBOCT.

['enetuka yenoBeka. Kapuortun denoBexka. OCHOBHBIE METOAbI T€HETUKHU Ye-
JIOBEKA: TeHEeaJornyecKui, OJIM3HEIOBbIN, IUTOICHETUYSCKUH, OMOXUMHYECKUMH,
MOJIEKYJIsIpHO-TeHeTHUeCKUil. COBpEeMEHHOE ONpeAeeHUE TE€HOTHUIA: MOJHOTe-
HOMHO€ CE€KBCHUPOBAaHHWE, N€HOTUIUPOBAHUE, B TOM uyucie ¢ nomompio [IP-
aHanu3a. HacnencrBeHHble 3a00JieBaHUS YeIOBEKa: FeHHBbIE 00JIe3HU, OOJIE3HU C
HACJIEICTBEHHOM MPEeapacioiioKeHHOCThI0, XPOMOCOMHBIE Oo0se3nu. Comaruue-
CKHE U TeHepaTuBHbIe MyTaluu. CTBOJIOBBIC KJIETKU. [IpuHUIMIBI 310pOBOTO 00-
pasa >KM3HM, NUArHOCTUKHU, MPO(MUIAKTUKA U JICUCHUS T€HETUYECKUX OOJIe3HEH.
Menuko-reHeTH4eCKOEe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAULIMHCKON T'€HETHUKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JlemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubl 1 cxeMbl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €TI0 IUTOTeHEeTHUYe-
CKasi OCHOBa», «3aKOH PACIICIUICHUS U €r0 IIUTOTCHETUYECKasi OCHOBA», «3aKOH
YUCTOTHI TameT», «JlurudpuaHoe ckpemuBanuey, «l{luronornyeckue OCHOBBI JIH-
TMOPUIHOrO CKpeluBaHusy, «Meio3y, «B3zaumoaeicTBUe aieIbHBIX T€HOBY,
«l'eHeTHUECKHE KapThl PACTCHUM, >KMBOTHBIX M YeJIOBEKa», «l'€HeThka mosay,
«3aKOHOMEPHOCTH HacCJE€AOBaHUs, CIICTUIEHHOTO ¢ mojom», «Kapuotumsl yenoBe-
Ka U KUBOTHBIX», «Buabl n3aMeHunBOCTHY, « MoauduKkanoHHas U3MEHYUBOCTDY,
«HacnenoBanue pesyc-aktopa», «l'eHeTuka rpymnm KpoBu», «MyTauuoHHas H3-
MEHYHUBOCTbY.

O6opynoBanue: MojeNnu-anmiukauun «MOHOTUOpUIHOE CKpEelIMBaHUEY,
«HenonHoe momuHupoBaHue», «JurudpumaHoe ckpemnmBanuey, «llepekpéct xpo-
MOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduna» (Hopma, myTtaruu GhopMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 5. «M3ydeHue pe3ynabTaToB MOHOTUOPUIHOTO U JTH-
THOPUTHOTO CKPENIMBAHUS y IP030(UIIbl HA TOTOBBIX MUKPOIIpENapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM.



JlaGoparopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktrnueckas padora Ne 2. «CocTaBiaeHue U aHAIN3 POJOCIOBHBIX YEJIOBE-
K.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
Yuenne H. V. BaBunoBa o 1eHTpax MPOUCXOXKIECHUS U MHOT000paszus KyJIbTyp-
HBbIX pacTeHuil. LIeHTpbl MPOUCXOXKIACHUS AOMAIIHUX XUBOTHBIX. CopT, mopona,
LITaAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBblii M MHAUBUAYAIbHBINA OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. bau3kopoAcTBEHHOE
CKpenBanue — MHOpuaAuHr. Yucras nuaust. CKpenBaHUE YUCTBIX JTUHUM. [eTe-
po3uc, unu rubpuaHas cuia. HeponcrBeHHoe ckpemyBanue — ayropuausr. Otia-
n€HHas TuOpuaM3anus U e€ ycnexu. MickyccTBeHHbIN MyTareHe3 U Mojay4eHue mo-
JUIUIOUJO0B. JIOCTHKEHUS CENIEKIIUU PACTEHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHONMOTUsT Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3ganus pekomOuHanTHoM JIHK u Tpancrennsix opranusmos. Kiierounas nnxe-
Hepus. Knetounsle KynbTypbl. MUKpOKIOHAIBHOE pa3MHOXKeHUE pacteHuil. Kio-
HUPOBAHUE BBICOKONPOAYKTUBHBIX CEJIbCKOXO3IWCTBEHHBIX OPTraHU3MOB. JKOJO-
ru4eckue u studyeckue npoodsnemsl. MO — reHeTHuecku MOIU(ULIUPOBAHHBIE OP-
TaHU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. Y. Basunos, U. B. Muuypum, I'. /[. Kapneuenko, M. ®. Ba-
HOB.

Tabnuupl U cxembl: kKapTa «LIeHTpbl MPOUCXOKACHHUS U MHOTOOOpa3us Kyjb-
TYpHBIX pacTeHui», «[lopoasl JoMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pac-
teanity, «Otnanéanas rudpuam3anus», «PaboTel akagemuka M. @. VBaHoBay,
«[onmumnonnus», «OO0bEKTHl OMOTEXHOJIOTUNY, «KileTouHbIe KyJIbTypbl U KJIOHU-
poBaHue», «KOHCTpyupOBaHUE U NIEPEHOC TEHOB, XPOMOCOM).

OO0opynoBaHue: MyJISKH MJIOAOB U KOPHEIUJIOI0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

Okckypeust «OCHOBHBIE METOABI M JTOCTHXKEHMS CEJIEKIIMM PAaCTEHUN U XKU-
BOTHBIX (Ha CEJEKIIMOHHYIO CTaHIHUIO, IIJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHbBIN
Y4YacTOK, B TEINIMYHOE XO34KUCTBO, 1a00OPaTOPUIO arpOyHUBEPCUTETA UIIA HAYYHOTO
LEHTPA)».

11 KJIACC

Tema 1. DBOJIOIMOHHAA OMOJIOTHA.



[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIIOLMOHHON TEOPUH. OBOJIIOIMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHuEe 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBugerennscTBa 3BOMOLKN. [laneoHTONOTHYECKHE: MOCIEI0BATEIBHOCTD T10-
SBJICHUSI BUJIOB B MaJICOHTOJOTUYECKOM JIETOMUCH, NepexoHbie ¢hopmbl. bruoreo-
rpaduueckue: cXoACTBO U paznuune GpayH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOJCTBAa U PA3NUYUS SMOPHOHOB Pa3HBIX BUIOB IO-
3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHUYHbBIC, aHAJOTHUYHbBIE, PY-
JUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO Me-
XaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTel y BCeX opra-
HU3MOB.

OpomounonHas teopus Y. Jlapsuna. IIpeanocbuiku BO3HUKHOBEHUS JapBU-
HU3Ma. J[BHXKyIue CUJIbl HBOJIIOLMHK BUAOB 10 J[apBUHY (M30BITOUHOE pa3MHOXKe-
HUE IPU OTPAHUYEHHOCTU PECYPCOB, HEONpEAENEHHAs U3MEHUUBOCTh, OOpHOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHMUS.

MuxkpoaBosrorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxynie cuibl (pakTopbl) 3BOJIIOLMHM BUJIOB B Hpupoje. MyTallMOHHBIN
IPOLECC U KOMOMHATUBHAS U3MEHYMBOCTD. [lomynsiroHHbIe BOIHBI U Ipeild re-
HOB. M30ms11us u murpanus.

EcrtectBenHbIit 0T00p — Hampapistonui ¢paktop »BooNUN. DOPMBI €CTECT-
BEHHOTr0 oTOOpAa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ysbTar 3Bodtonuu. [Ipumepsl npu-
Croco0JIeHH y opraHu3MoB. ApoMoph03bl U UAHO-adalTaI|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHOBHBIE (POPMBI BUI000pa30-
BaHMUs: reorpaduueckoe, IKOJI0rHIECKOe.

Makxkposomonus. @opmbl 3BOJIOLUU: (PUiIeTHYECKas, AUBEPreHTHAsl, KOH-
BEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxaeHrue OT HecleUUaTu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarus.

JlemoHncTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabnuub! u cxembl: «Pa3BuTHE OpraHUnyYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbObI 3a CylIECTBOBA-
Huey», «EcrecTBeHHBIN 0TOOPY, «MHOTO0Opa3ue copToB pacTeHui», «MHOrooopa-
3W€ MOpOoJ >XKUBOTHBIX», «llomymsuun», «MyTallMOHHAsT U3MEHUYUBOCTBY, «ApO-
Mopho3by, «Manoanantauumn», «O0mas nereHepanus», «/JBmxyime cuibl 3Bo-
monuny, «Kapra-cxema mapuipyta mytemiectsust Y. Jlapsunay, «boprba 3a cyiie-



cTBoBaHME», «llpucrnocob6i1eHHOCTs opraHu3MoB», «I'eorpaduueckoe BHI000pa-
30BaHueE», « IKOJIOrHUECKOe BUA000pa30BaHUEY.

OOopyioBaHKE: KOJUIEKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, Ha-
O0p TUIOJOB U ceMsH, KoJuleKuus «[IpuMepsl 3alIUTHBIX TPUCTOCOOJICHUN Y K HU-
BOTHBIX», MoOJie’db «OCHOBHBIC HaIpaBICHUS HBOIIOIUNY», O0BEMHAST MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpadudeckas kapta mMupa, KouieKus «@opMbl COXPaAaHHOCTH HCKO-
MaeMbIX JKMBOTHBIX M pacTeHHi», MoAenb ammmkanus «llepekpéct xpomocom»,
BJIaXKHbIE TIpenapaThl «Pa3BuTue HacekoMoro», «Pa3zBuTHe JIATymIKW», MUKpPOMpE-
napat «pozoduna» (Hopma, MmyTauuu (GopMbl KPbUIHEB U OKPACKU TEJNA).

JlabopaTtopHble U npakTHYecKHe padoThbI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbIe MIPEACTABICHHS O 3apOKIACHUU KU3HU. HayuHble runoressl BO3-
HUKHOBEHUS KU3HU Ha 3eMJie: abMOreHe3 U naHcrnepMusi. XuMUUecKast 3BOJIIOLUS.
AOUOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEH-
TaJbHOE MOATBEPKICHNE XUMHUECKOU 3BOMOIMU. HavanbHble 3Tanel Ouosoruye-
ckoi sBosmonnu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHUE NPOTOKJIETKU. llepBrle KieTku U ux 3Bomouus. PopMHUpoBaHUE
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas Ipsl. [laneo3olickas spa u €€ nepuoabl: KeMOPUNCKUM, OPTIOBHK-
CKH, CWIIypUHCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3o01cKas 3pa U €€ nepruopl: NMaleOreHOBbIN, HEOT€HOBBIM, AaHTPOMOTe-
HOBBIN. XapaKTEepUCTUKA KIUMATa U T€OJIOTUUECKUX MPOLecCOB. OCHOBHBIE ATAIIBI
HBOJIIOLMU PACTUTEIBHOTO M JKUBOTHOTO MHUpa. ApoMOp(oO3bl Y paCTEHHUIN U KU-
BOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTpakeHHe 3BOroMU. OCHOBHBIE CHC-
TEMaTUYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOLIMA YeJIOBEKA. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MIPOUCXOXKJICHUN 4YesioBeKa. MeTo bl u3yueHus: antponoreHeza. CxoJcTa U pas-
JIMYMSL YEJIOBEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETTOBEKA.

HBuwxyme cuibl (pakTopsl) aHTpornoreHesa. HaciencTtBeHHas u3MeHYH-
BOCTh M €CTECTBEHHBIN 0TOOp. OOImEecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPY-
U TPYAa, MBILUIEHUE, PEYb.



OCHOBHBIE CTaIMM W BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensl, Yenosek npsamoxonsammi, YenoBek HeaHaepTanbCckui, YenoBek pasym-
HbIl. Haxoqku ncKomaeMbIX OCTATKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh paclpo-
CTpaHeHHUsI, 00bEM TOJIOBHOT'O MO3Tra, 00pa3 KU3HU, OPYAUSL.

Uenoseueckue pacbl. OCHOBHbIE OOJBIIHME pachl: €BpoOINeouHas (eBpa3uii-
CKasl), HErpo-aBCTpajouaHas (PKBaTOpUalbHAs), MOHIOJIOWJHAS (a3MATCKO-
amepukaHckas). YepThl MpUCTIOCOOIEHHOCTH MPEACTABUTEIICH YETTOBEUECKUX pac K
YCJOBUSIM CyLIECTBOBaHUs. EMUHCTBO UenoBeueckux pac. Kputuka pacuzma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pemu, JI. Ilactep, A. M. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuibel u cxembl: «Bo3HukHOBeHHE CoOTHEYHOM CUCTEMBI», «Pa3zButue op-
raHU4YEeCKoro Mupa», «PacturensHas kiuetka», « KuBoTHas kietka», «IIpokapuo-
TUYECKasl KiIeTKay, «COBpeMEHHasl CHUCTEMa OpPraHh4YecKoro mupa», «CpaBHEHHE
AHATOMHYECKUX YEPT CTPOCHHS YEJOBEKAa M 4YEJIOBEKOOOpa3HbIX 00e3bsiH», «Oc-
HOBHBIE MECTA MaJCOHTOJIOTUYECKUX HAXOJIOK MPEJKOB COBPEMEHHOIO YETIOBEKAY,
«peBHenmme monn», «/Ipesaue monm», «llepssie coBpeMeHHbIE IIoAN», «Heno-
BEUYECKHE PaChI».

Oo6opynoBanue: mynsixu «lIpoucxoxnenne ueiaoBeka» (O0OCTbI aBCTPaAJIONH-
TeKa, MUTEKAaHTPOIla, HEeaHAepTaabllad, KPOMaHbOHIIA), CIENKUA WM HU300paKeHus
KaMEHHBIX OpYJIHi MepBOOBITHOTO YeJOoBeKa (KaMHU-YOMNIEphl, pyoOusa, ckpedia),
reOXpOHOJIOrHYecKast Tabiuua, KoJuleKus «POopMbl COXPaHHOCTH HMCKOIAEMBIX
YKUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

[IpakTuueckast padora Ne 1. «/3ydeHue UCKOMAEMbIX OCTATKOB PAaCTECHUU U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OMOTUYECKHE U aHTpoINoreHHble. JleiicTBue akonorndeckux Qak-
TOPOB HAa OPTraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPUOIN3M.
[Tpucnoco6ieHust OpraHu3MoOB K ACHUCTBUIO abnOTHYeCKUX (akTopoB. buonorunye-
CKHUE PUTMBI.



buotnueckue daktopsl. Buabsl OMOTHUECKMX B3aWMMOACMCTBUIA: KOHKYpPEH-
WS, XUITHUYIECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koomepamws, MyTya-
JU3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJICOHMUECTBO). AMEHCAIN3M, HEHUTpa-
Ju3M. 3HaYeHHe OMOTHYECKUX B3aMMOJCHCTBUMN AJI CYIIECTBOBAHUSI OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Momyysauui. OCHOBHbBIE MTOKa3aTeNd MOMy-
JSIUUU: YUCIEHHOCTD, TUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, TPUPOCT, MUTPALIHU.
JluHaMyKa YMCIEHHOCTH MOMYJISIIIUN U €€ PeryJssius.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTta «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opraHu3zMoBy», «Dortonepuoauzm», «llomymauumny, «3aKOHOMEPHOCTH POCTa YHUC-
JICHHOCTH MOMYJIAUUU UHPY30puU-TyheabKn», «llumesbie nenmy.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabGoparopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckast pabora Ne 2. «Iloacuér MIOTHOCTU MOMYJISILUM pa3HbIX BUIOB
pacTeHU».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MIPOCTPaHCTBEHHAsA, Tpoduueckas (nuiieBas). Bunasi-nomunantel. CBsizu B OHOIIe-
HO3€.

DKkoJsiornueckue cucreMsl (akocucteMsl). [lonstre 00 3xocucteme u 6uoreo-
neHo3e. OyHKIMOHATbHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoT BelecTB U MOTOK YHEPTHH B 3KocucTeMe. Tpoduueckue
(nmuiEeBbIe) YpOBHU 3KocucTeMbl. [IuIieBsie 1enu u ceru. OCHOBHBIE TIOKa-
3aTeNld YKOCUCTEMBI: OMomacca, NpoAyKLHs. DKOJIOTMUYECKUE MUPAMUJIbI: TPOIYK-
[IUU, YUCIIEHHOCTU, OnoMacchl. CBOMCTBA DKOCHUCTEM: YCTOMUYMBOCThH, CaMOpETry-
nsuust, pasputre. CyKIeccusl.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTPONOre€HHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTeMbl. broso-
TMYECKOE U XO35UCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akrop ycroitunBoctu 3xocucteM. CoxpaHeHue 6uo-
JIOTUYECKOTO pazHooOpa3us Ha 3emiie.



Yuenue B. U. Bepuanckoro o 6mocdepe. I'panuiipl, cocTaB M CTPYKTypa
ounocheprr. XKusoe BemecTBo u ero dyaknun. OcodeHHOCTH OMOChephl KakK TIIo-
OanpHOI SKOCUCTEMBI. J[nHaMu4eckoe paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHre MpuUpobl U yenoBeuecTBa. CoxpaHeHue OunopazHooOpa-
3Usl KaK OCHOBa ycToWuMBOCTH Ouocdepbl. OCHOBA pallMOHATBHOTO YIPaBICHUS
NPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JloCTHX)EeHUs: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxembl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbeie coobmiecTBay, «llenu nuTaHus», «IKOJIOTHYECKAas NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO Jieca», «buoneHo3 BomoéMa»n, «ArpoueHos», «lIpumepnsie aHTpomo-
TE€HHBIE BO3/ICICTBHS HA MPUPOAY», « BaxkHelIne HCTOYHUKY 3arpsI3HEHHS BO3/Y-
Xa U TPYHTOBBIX BOJ», «IlouBa — BaxkHelias coctapistomas ouochepo», «Dak-
TOpbI Jerpaganuu 1nousy», «llapHukoBwiid 3PdekT», «PakTopbl paguOAKTUBHOTIO
3arpsiz3HeHHst Omocdepb», «OOmas cTpykrypa Omocdeps», «PacnpocrpaHeHue
XKU3HU B Ouocepe», «O30HOBBIM 3KkpaH Ouocdeps», «KpyroBopor yrieponaa B
ounocheper», «KpyroBopot azora B mpupojie».

O6opynoBanue: Mojelb-anrmukamnus «TunudHbie OHOLIEHO3bI», TepOapwHii
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKuun «buonenos», «Bpenurenn BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOdapuu M KOJUIEKIIMM PAacTEeHUH U JKUBOT-
HBIX, IPUHAJICKAIINE K Pa3HBIM 3KOJIOTUYECKUM rpynmnaM ogHoro Buaa, Kpacnas
kaura Poccuiickoit denepariu, M300pakeHUs] OXpPaHSEMbIX BHJIOB PACTCHUN U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 BUOJIO-
' HA BA30OBOM YPOBHE CPE/IHEI'O OBIILEI'O OBPA3OBAHUA

Cornacao ®I'OC COQ, ycranaBinuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM OcC-
BOEHUS 00YYaIOIMUMHUCS TTPOTPaMM CPEIHETO OOIIEro 00pa3oBaHus: THIHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA Npeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHHE O00YYaroUUMUCA POCCUNUCKON
IrpakIaHCKOM UJAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOTPEIEICHUIO, HaJTMYle MOTHBAMU K OOYYEHHIO OMOJIOTHH, LieJIEHAIpaB-
JICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JUYHOCTU HAa OCHOBE KIIFOUEBBIX IICH-
HOCTEH M HMCTOPUYECKUX TPAAULIMA pPa3BUTUS OUOJIOTMYECKOTO 3HAHUS, TOTOB-
HOCTb M CHOCOOHOCTbh OOYyYarolUXcsl pyKOBOJICTBOBATHCSI B CBOEH N1€ATEIBHOCTH
LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIUMH CUCTEME OHOJIOTrMYECKOTO
o0pa30BaHUsl, HAJU4YHE SKOJOTUYECKOIO IMPABOCO3HAHUS, CIHOCOOHOCTH CTaBUTH
LIEJIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
€MHCTBE YYEOHOW W BOCIUTATEIBHOU NEATEIBHOCTH B COOTBETCTBUU C TPATULIH-
OHHBIMH POCCHMCKHUMH COLUHUOKYJIBTYPHBIMHA, HWCTOPUYECKUMU M JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MPOILECCaM CaMOITO3HAHUS, CAMOBOCITUTAHMSI M CaMo-
Pa3BUTHSA, PA3BUTUS BHYTPEHHEU IMO3ULMU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY M NIPaBONOPSIKY, YEIOBEKY TpyZa W CTapUIEMy MOKOJIEHUIO, B3aUMHOIO
YBaXKEHUSI, OCPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U TPAAUIUSIM MHO-
roHauMoOHaNbHOrO Hapona Poccuiickonn denepanuu, NpUPOJE U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOTro mpeameTa «buonorusy» mTomk-
Hbl OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOLIUMXCS PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIMENH JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OpHU-
CHTAIMi, O3UTUBHBIX BHYTPEHHUX YOEKIICHUN, COOTBETCTBYIOIIMX TPAJAUIIMOH-
HBIM IIEHHOCTSIM POCCHMCKOTO OOIECTBa, PACIIMPEHHUE XU3HEHHOTO OIMbITa U
OMbITA ACATEIBHOCTH B MPOIIECCE pea3ald OCHOBHBIX HANpPaBJICHUWA BOCIUTA-
TEJIbHOU JEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUUCKOT0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH, YBAKEHUE 3aKO-
Ha U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOU NESITEIHLHOCTH MPHU CO3JaHUU yueO-
HBIX IIPOCKTOB, PEIICHUH YYCOHBIX M MMO3HABATENIbHBIX 3aja4, BBHITIOJTHEHUU OHO-
JIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEISITh COOCTBEHHYIO MTO3UIINIO TT0 OTHOIIEHUIO K SIBJICHU-
SIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTBH K COTPYIHHYECTBY B MPOIIECCE COBMECTHOTO BHITIOJIHCHUS y4€O-
HBIX, IO3HABATEJIbHBIX U UCCIIEIOBATEIIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHUS K
MHEHHIO OIIOHEHTOB IPU OOCYXKJICHHH CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO CO-
JICpIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKONW TPAKIAHCKON HICHTUYHOCTH, MAaTPUOTHU3-
Ma, YBOKEHHUSI K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH mepes PoauHou, rop-
JIOCTH 3a CBOM Kpaii, CBOIO PojiMHY, CBO#l SI3BIK U KYJIBTYPY, MPOILJIOE U HACTOSIIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BU-
THE OMOJIOTUHU, TOHUMAHMS 3HAYEHUs OWOJIOTUU B MTO3HAHUHU 3aKOHOB MPHUPOJIBI, B
JKW3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHasi yoexEHHOCTh, TOTOBHOCTh K CITy>)KEHHUIO U 3amuTe OTedyecTBa, OT-
BETCTBEHHOCTH 3a €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TIPUHATUSA LEHHOCTEHM CEMEMHOW WU3HU B COOTBETCTBUM C TPAIU-
nusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BoCnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMUMAaHUE W peau3anus 30pOBOr0 U 0€30macHOTO o0pa3a KU3HU (370pO-
BOE MHTaHWE, COOJO/ICHNE TUTUEHWYECKUX MPABWI U HOPM, COQTaHCHPOBAHHBII
PEXUM 3aHSATUN U OTIbIXA, pEryJisipHas pu3nyecKkas akTUBHOCTH), OEPEKHOT0, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE [IEHHOCTH TPaBUJI WHIUBUTYAIbHOTO M KOJUIGKTUBHOTO Oe30mac-
HOT'O MOBEJICHUS B CUTYAlIUSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJEH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K aKTUBHOM JIESITEIIBHOCTH TEXHOJOTHUYECKON U COLIMAIbHON Ha-
MPaBJICHHOCTU, CIIOCOOHOCTh WHUIIUUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiied npodeccuu U pearnu3oBbIBATH COOCT-
BEHHbIC JKU3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO HA MPOTS-
’KCHUM BCEH JKU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJI€ KAaK UCTOYHUKY KU 3-
HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS AKOJOTHYECKON KYyJIbTYpbl: TPHUOOPETEHHE OMBITA IIIa-
HUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCIEIACTBUM JIJIsl OKpYKaroen
Cpebl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTH HCITOJIH30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTHH 3Ha-
HUSL U1 YMEHUS MPU PEUICHUM MNPOOJIEM, CBSI3aHHBIX C PAMOHAIBHBIM MPHUPOJIO-
M0JIb30BaHUEM (COOJIIOJIEHUE MPaBUII MOBEJECHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHUE PABHOBECHUS B DKOCHCTEMaX, OXpaHy BUIOB, IKOCUCTEM, Orocheps);
AKTUBHOE HEINPUATHE JACHUCTBUW, MPUHOCIIIUX BPEI OKPYXKAKOUIEH MPUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUATHBIE DKOJIOTHUYECKHUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJICTBO-
BaThCSl UMU B MO3HABATEJIbHOM, KOMMYHHKATUBHON M COLMAJIBHOW MPAKTUKE, TO-
TOBHOCTH K yYaCTHIO B MPAKTUYECKON AEATEIBHOCTH SKOJOTUYECKOW HaIpaBJICH-
HOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CeUPUKA OMOJIOTUH KaK HayKH, OCO3HaHUS €€ posik B GOpMH-
POBAaHHMM PAlMOHAIBHOTO HAYYHOI'O MBILIUIEHUS, CO3[JaHUH LIEJIOCTHOIO MPEICTaB-
JIeHUs1 00 OKPY’KAIOIIEeM MUPE KaK O €JIMHCTBE MPUPO/IbI, YeIOBEKa U 00IIeCTBa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEU U PEIICHUHU MPOOJIeM COXpPAHECHUS MPHU-
POJHOTO PaBHOBECHS;

yOEeKAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM [JII COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX peliaTh PEeCypcHbIE MPOOJIEMbl Pa3BUTHS YEIIOBEYE-
CTBa, MTOMCKA IyTEH BBIXOJIa U3 TJIOOATBHBIX 3KOJIOTMYECKUX MpoOJieM U obecre-
YEHHUs TepexoJa K YCTOMYMBOMY pPa3BUTHIO, PAllMOHAJIBLHOMY HMCIOJIb30BAHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCThH B MOJYyYEHUU OMOJIOTMYECKHX 3HAHWMA B IEJSAX TOBBI-
IIeHUS OOIIeH KYyJNbTYPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM
4acTu (PYHKIMOHAJILHOW IPaMOTHOCTH OOydJaromuxcsi, GopMUpyeMoil nmpu u3yde-
HHHU OHOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HUCIOJIb30BATh MOTy4YaeMble 3HAHMS ISl aHAIN3a U O0BsC-
HEHHUS SIBJICHUI OKPY>KaloIero MUpa U MPOUCXOASAIINX B HEM U3MEHEHUH, yMEHUE
JiefaTh 000CHOBAHHBIE 3aKJIFOUEHUS Ha OCHOBE HAay4YHBIX (DAKTOB U MMEIOLIUXCS
JIAHHBIX C IEJIBI0 MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ICATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO00Opa3o-
BaHUIO, K aKTUBHOMY TIOJTyYE€HUIO HOBBIX 3HAHUW MO OMOJIOTHH B COOTBETCTBHH C
KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI



MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMBbIE I (POPMHUPOBAHUS MUPOBO33PEHUS OOYHAIOUIUXCS MEX-
JTUCHUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHbIE MOHITHUS, OTpakalollue Iie-
JIOCTHOCTh HAYYHOW KapTUHBI MUpa U CTICIHU(PUKY METOJOB MTO3HAHUS, UCTIOIb3Ye-
MBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SBJICHUE, MPOLIECC, CUCTEMA,
Hay4HbIN (aKT, MPUHIIUII, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOpHUs, UCCIIeI0BA-
HUE, HAOJIIoICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEpPCAIbHbIC YUeOHbIE
nercTBus (MOo3HABAaTENbHBIE, KOMMYHUKATUBHEIE, PETYISTUBHBIC), 00ECIICUHBALO-
e GopMupoBaHrue (PYHKITMOHAITBHONW TPAMOTHOCTH U COITUATBPHOW KOMIIETEHITUN
0Oy4aronmMxcs, CrnocOOHOCTh 00YYaIOLIUXCSl UCIOJIb30BaTh OCBOCHHBIE MEXK/IHC-
IUIUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE ACHCTBUS
B IMO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPAMMbI CPEIHETO 00IIEero 00-
pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBjiaieHne YHUBEPCAJIBHBIMH Y4YeOHBIMH IO3HABATEIbHBIMH JICHCT-
BUSIMH:

1) 6a30Bble JOTHYECKHe TeCTBUA:

CaMOCTOSITETIbHO (POPMYIMPOBaTh U aKTyaIU3UpPOBaTh MpoOJieMy, paccMar-
pUuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUM (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBAaTh
CBSI3M C IPYTUMH TTOHATHSIMH );

ONpENEATh LENN ASATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUHU UX JOCTH-
YKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C TOCTABICHHBIMU 1IEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBSICHEHUS (DAKTOB U SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, IEIYKTUBHbIE, 10 aHAJIO-
I'YH), BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSIThL CXEMHO-MOJICJIbHBIC CPEACTBA ISl MPEICTABICHUS CYIIECTBEH-
HBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe Mpo-
TUBOPEYHI PA3HOTO POJA, BHISBICHHBIX B Pa3IMUHBIX WH(OPMAIIMOHHBIX HWCTOY-
HUKaX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI JEATEIbHOCTH,



KOOPAMHHUPOBATH U BBIMOJHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYaJIbHO-
r0 U KOMOMHHUPOBAHHOTO B3aHMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBBIKAMM pa3pelieHusi npo0seM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOS-
TEJIbHOMY NOMCKY METOJOB PEIICHHS MPAKTHUECKUX 3a]1a4, IPUMEHEHHUIO pa3iny-
HBIX METOJIOB ITI03HAHMS;

WCITOJIB30BATh PA3JIMYHBIE BHJBI JACATENBHOCTU MO MOJYYEHHIO HOBOTO 3HA-
HUSl, €70 MHTEPIIPETALMH, IPEOOPA30BaHUIO U IPUMEHEHUIO B YUYEOHBIX CUTYallu-
X, B TOM YHKCJI€ MPH CO3/IaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(dbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOM nes-
TEJIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISATh ITPUYMHHO-CJIEJACTBEHHBIE CBSI3W U aKTyaJIM3UpOBaTh 3a7ady, BbI-
JIBUTaTh THIOTE3Y €€ PElICHHs], HAXOJAUTh apryMEHTHI JJI JOKa3aTelIbCTBa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATh ITOJIYYEHHBIE B XOJ€E PEIICHMS 3a/1a4l pe3yJIbTaThl, KpUTUYE-
CK{ OLICHMBATh MX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBH-
AX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUT'aTh HOBBIE WJEH, NpEjlaraTb OPUTHHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALMH (TEKCTEe YU4eOHOTro
nocoOusl, HAyYHO-TIOMYJIAPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBApsIX U CIIpaBOY-
HUKax, KOMIBIOTEPHBIX 0a3ax AaHHbBIX, B MIHTepHeTe), aHanu3upoBaTh HH(pOpMa-
LU0 Pa3JIMYHbIX BUAOB U (OPM MpEACTaBICHUS, KPUTUUECKUA OLIEHUBATh €€ J0C-
TOBEPHOCTb U HENIPOTUBOPEUNBOCTH;

(bopMyIupoBaTh 3aPOCHl U MPUMEHAThH PA3TUYHBIE METOBI IIPHU MOUCKE U OTOOpE
Oounonornyeckoi nHGOPMAIIIHN, HEOOXOUMOM JIJIsl BBITIOJHEHUS YI€OHbBIX 3a1a4;



MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUI, COBEPILIEHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpelicTaBieHus OUOJIOTHU-
yeckoi MH@popManuu (CXeMbl, rpapuKu, AUarpaMMbl, TaOJIUIIbI, PUCYHKUA U JPY-
roe);

MCIT0JIb30BaTh HAYYHBIN SA3bIK B KQUECTBE CPEJCTBA MPU paboTe ¢ OMOJIOrHYe-
CKoM uH(popMaIeil: TpUMEHSITh XUMHUYECKUE, (pU3NYECKHe U MaTeMaTHYeCKHe
3HAKM W CHUMBOJIBI, (PopMyiibl, abOpeBUATYpY, HOMEHKIIATYpPY, MCIOJIb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMU PACIIO3HABAHUS M 3aIUTHI HH(POpMAaIuu, HHPOPMaITUOH-
HO 6€30MacHOCTH JTUYHOCTH.

OBJiaeHne yHUBEePCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISITh KOMMYHHMKAIIMHM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BHICKA3bIBaTh CY>KJICHUSI OTHOCUTEILHO BBIMIOJHEHUS MpeajiaraeéMou 3a-
Jlayd, YYHUTHIBATh HMHTEPECHl U COTJIACOBAHHOCTh MO3ULHN JPYIMX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHHUS, TOHUMATh 3HAYEHHUE COIU-
aJbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHHUS KOH(MIUKTHBIX CHUTYallUil, yMETb
CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HUCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN YUeOHOM 3a1a4;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX WH-
TEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJJIEKTHBA;

MIPUHUMATH 1EJIM COBMECTHOU JEATEIbHOCTU, OPTaHU30BhIBATh U KOOPIUHU-
poOBaTh AEUCTBUSA MO €€ JTOCTHUIKECHUIO: COCTABJIATH IUIAH JCWCTBUHU, PACTIPEICIIATh
poJIK ¢ y4€TOM MHEHUH yU4aCTHUKOB, 0OCYKJATh PE3yJIbTaThl COBMECTHOM PaOOTHI;
OIICHMBATh KA4€CTBO CBOETO BKJIA/a M KAXKJIOTO YYaCTHHKA KOMAaH/blI B OOIINI pe-
3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSM; MPEIaraTh HOBbIE MTPOEKTHI, OIIEHUBATH
UJeU C TTO3UIIMU HOBU3HBI, OPUTMHAIBLHOCTH, IPAKTUUECKON 3HAYUMOCTH; OCYIIIE-



CTBJIATH NMO3UTUBHOE CTPATEIrMUYECKOE MOBECHUE B PA3IMUHBIX CUTYaALUAX, POSIB-
JSITH TBOPYECTBO U BOOOpakeHHe, ObITh HHUIIUATUBHBIM.

OBi1aieHHe YHHUBEPCAJbLHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMU:

1) caMmoopranu3anms:

UCTIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JIJISl BBISABICHHUS TIPOOJIEM M UX pellie-
HUS B )KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAHH IIeJIeBbIE M CMBICIOBBIC yCTa-
HOBKHM B CBOMX JICHCTBHUSX WM IMOCTYIIKAaX MO OTHOIIEHHUIO K KUBOH MPUPOJE, CBO-
€My 3JI0POBBIO U 3JIOPOBBIO OKPYIKAIOIIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NEATCIHbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH pEelIeHUs NPoOIeMbl ¢ Y4ETOM HUMEIOIUX-
Csl pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacimupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pellieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh ()OPMHUPOBAHUIO U MPOSIBICHUIO MIUPOKON SPYAUIIMHU B pas-
HBIX 00JIACTSIX 3HAHUH, TOCTOSHHO TOBBIIIATH CBOWM 00pa30BaTEIbHBIA U KYJIbTYP-
HBIU YPOBECHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IEISIM;

BJIa/IETh HABBIKAMH TIO3HABATEIILHON peduieKCHH KaK OCO3HAHHWS COBeEpIlae-
MBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, HC-
N0JIb30BaTh MPUEMBI pediieKCUn IJisi OLEHKU CUTYyalllH, BHIOOpa BEPHOTO pellle-
HUS;

YMETh OIEHWBATh PHCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUsS M0 MX CHU-
KEHHIO;

NPUHUMATh MOTHBBI M apTyMEHTHI JAPYTHUX TPH aHAIU3€ Pe3yJbTaToB Jes-
TEJIBbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

IPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU U JJOCTOMHCTBA; IPUHUMATh MO-
TUBBI M apTYMEHTHI IPYTHX TPU aHAIN3E PEe3yJbTaTOB JCATCIIEHOCTH; PU3HABATH
CBOE MPaBo U MPaBO JPYIHX Ha OUIMOKH; pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C
HO3UIMH PYrOro 4esloBeKa.

INPEAMETHBIE PE3YJIBTATBI



ITpenmeTHbIe pe3ynbTarhl ocBoeHus nporpaMMbel COO no 6uonoruun Ha Oa-
30BOM YpOBHE BKJIIOYAIOT crenuduueckue ais yueOHoro npenmera «buomorus»
HAy4YHBIC 3HAHUA, YMEHUSA U CHOCOOBI IEHCTBUN N0 OCBOCHHUIO, HHTEPIIPETALIUN U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTYyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npenMerHsie pe-
3yJIbTAThI IPEACTABIEHBI IO T0J1aM 00yUYEeHUsI.

[IpeameTHbIE pE3yNIbTaThl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
Kacce JOJDKHBI OTPAXKaTh:

Cc(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTMM B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHBIX HAayK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHPA U HAYYHOI'O MUPOBO33PEHUS, O BKJIAIE POCCUMCKHUX U 3a-
pYOEXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIHMOHAIBHON IrpaMoT-
HOCTH YEJIOBEKA JJIS PELICHUS KU3HEHHBIX 3a1a4;

YMEHHE PACKpBbIBaTh COJAEpKAHHE OMOJOIMUECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTa0o0yn3M (0OMEH BEUIECTB U IPEBpALICHHE SHEP-
TUH), TOMEOCcTa3 (CaMOpEryJsius), YPOBHEBAs OpraHU3alMsl >KUBBIX CHCTEM, Ca-
MOBOCHPOU3BEACHUE (PEMPOIYKLIHS), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT U
pa3BUTHE;

YMEHHE H3J1araTb OMOJIOTMYECKHE TEOPUH (KJIETOYHAsl, XpOMOCOMHasi, MyTa-
LIUOHHAas, HEHTpaIbHAasl 10TMa MOJIEKYJISIpHOM Onosiorun), 3akousl (I'. Mennens, T.
Moprana, H. 1. BaBuioBa) u yueHnus (0 LEHTpax MHOT0oOpa3usi U MPOUCXONK/IE-
HUS KyJnbTypHBIX pactennii H. 1. BaBuioBa), onpenensite rpaHulbl UX NPUMEHU-
MOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJI0IEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO SKCHEPUMEHTA, BBIIBUKEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHMO-
CTH MEXIY UCCIEeNYEMbIMU BEIMYMHAMU, OOBSICHEHUE MOJYUYECHHBIX PE3YJIbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX MOHATUIN, TEOPUH M 3aKOHOB, YMEHHE J€]aTh BBIBOJIBI
Ha OCHOBAHMH ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH MpPO-
[IECCOB: OOMEHa BEIIECTB M MpEBpallleHUs] SHEPTUU B KIIeTKe, (POTOCHHTE3a, IUia-
CTHUYECKOT'O U HHEPreTHYecKOro oOMeHa, XeMOCHHTE3a, MUT03a, Meil03a, OII0/10-
TBOPEHUS, Pa3MHOKEHHSI, UHJIMBU1yaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTECHE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HU C LeNblo o0ecredeHnus 0e30MacHOCTU CBOETO 3/I0POBBS U 3/I0POBbS OKPY-
KAIOUINX JIIOJIeH, COOJIOACHHUST HOPM TI'pPaMOTHOTO TOBEAEHHUS B OKpYXKaromieu



IPUPOJTHON cpesie, MOHUMaHUEe HEOOXOIMMOCTH HCIIOJIb30BAHUS TOCTHXKEHUH CO-
BPEMEHHON OMOJIOTMU M OMOTEXHOJOTHH AJisl palOHAIBHOTO MPUPOAOIOIIH30Ba-
HUS;

yYMEHHUE pelIaTh JIEMEHTAPHbIE TEHETUUECKHE 3a]1a4yl HA MOHO- U AUTUOPUI-
HOE CKpElIMBaHUE, CIICTNICHHOE HACIIEOBaHUE, COCTABJIATh CXEMbl MOHOTUOPHI-
HOTO CKpEUIUBaHU 7S MPEJCKa3aHUs HACIEIOBaHHs MPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKHU OLIEHUBATh U MHTEPHPETUPOBATh MH(pOpMaIuio Ouoio-
TMYECKOT0 COJEp>KaHUsl, BKIIOYAIONIYIO ICEBJOHAYYHbIC 3HAHUS U3 Pa3TUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMaIu, HayqHO-TIOMYJISIPHBIE MaTepHa-
Jbl), STUYECKUE ACHEKThl COBPEMEHHBIX HCCIEAOBAHUN B OWOJIOTUU, MEAHIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMSI, 0000-
mrasi OMONOrMYecKyl0 MH(DOPMAIMIO M3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHATHIHBIN anmapaT OUOJIOTUH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kaacce TOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOTO
3HAaHUs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa U Hay9HOTO MHUPOBO33PEHHUS, O BKJIa/Ie POCCHICKHUX H 3a-
pyOeXKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH, (HYHKIMOHAIBHOM IpaMoT-
HOCTH YeJIOBEKa JJIsl peleHUs )KU3HEHHBIX 33]1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
BU/JI, TONYJISALNS, TeHO(OHA, 3BOJIOLMS, ABUKYIIUE CUIIBI ((PAKTOPHI) IBOJIOLUH,
MIPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BHI000Pa30BaHME, JKOJOTHUECKHE (PAKTOPHI,
HKOCHCTEMA, MPOIYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTbI, NN MUTaHMs, IKOJOTHUYe-
CKas nmupamujia, OuoreoieHos, ouocdepa;

YMEHHE H3J1araTh OMOJOrHuecKkue Teopun (dBomonronHas teopus Y. Jlapsu-
Ha, CAHTETUYECKasl TEOPHs SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBO-
ro cxoncra K. M. bapa, uepenoBanus riaBHbIX HANPABIECHUN U ITyTEN 3BOJIFOLUN
A. H. CesepruioBa, yuenusi o 6uocdepe B. 1. Bepuaackoro), onpenensiTe rpaHUIIbI
UX MIPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
ONMCaHWE >KUBBIX CHUCTEM, TPOIIECCOB W SBIICHWH, OpraHU3allus W MPOBEICHHE
OMOJIOTMUYECKOTr0 AKCIEPUMEHTA, BBIIIBU)KEHUE TUIIOTE3bl, BHIIBICHHE 3aBUCHUMO-
CTH MEXIY UCCIIETyeMbIMU BEJIMYMHAMH, OOBICHEHUE MOJYYCHHBIX PE3YJIbTATOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSATHM, TEOPUI U 3aKOHOB, YMEHHUE JeNIaTh BHIBOJIbI
Ha OCHOBAHHH TMOJIYYCHHBIX PEe3yJIbTaTOB;



YMEHHE BBIACATH CYLUIECTBEHHBIEC MPU3HAKN CTPOCHHUSI OMOJIOTHYECKUX 00b-
€KTOB: BHJIOB, MOMYJISIHNM, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOreole-
HO30B M AKOCHCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOM H3MEHYHMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MNPUCIOCOOJIEHHOCTH OPTraHU3MOB,
JEHUCTBUS IKOJOTUYECKUX (PaKTOPOB Ha OPTaHMU3MBI, IIEPEHOCA BEILIECTB U MOTOKA
HHEPIUU B SKOCHCTEMAX, AHTPONOTEHHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEH MeCT-
HOCTHU, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUECKHX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HH C 1eJIbI0 oOecrieueHnsi 6€30MacHOCTU CBOETO 3/I0POBbSI M 3/I0POBbSI OKPY-
KAIOIUX JIIOJIEH, COOJIFOACHUST HOPM TPAMOTHOIO TMOBEACHHS B OKpPYXKarOIIEH
IPUPOAHON cpefie, MIOHUMAaHUE HEOOXOIMMOCTH UCIOJIb30BAaHUS JOCTHIKEHHI CO-
BPEMEHHON OMOJIOTHH ISl PAllMOHATIBHOIO IPUPOIOTIOIB30BaAHUS;

YMEHHE pEellaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
MepeHOoca BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LIEMH MUTaHuUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTUYECKU OLICHWBATh U MHTEPIPETUPOBATH MH(POpMAIUIO OMOJIO0-
TMUYECKOT0 COJEpXaHMs, BKIIOYAIONIYIO NCEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
MCTOYHHUKOB (CpEeACTBAa MAaccoBOW MH(OpMaNUHU, HAYYHO-NOIYJSIPHBIE MaTepHa-
Jbl), paccMaTpuBaTh TJI00AIBHBIE SKOJOTHMYECKUE MPOOJIeMbl COBPEMEHHOCTH,
(opMHUPOBATH IO OTHOLIEHUIO K HUIM COOCTBEHHYIO MO3ULIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIeHUSs, 0000-
masi OMOJNIOrMYecKyl0 MH(OPMALMI0O U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHSATUIHBIN anmapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckas pabora Ne 1 «c-
2 MOJIb30BAaHNE PA3IUYHBIX METOJIOB 1 0.5 bubmorexa HOK
P A ' https://m.eds00.ru/863e6122
P U3YICHUH OUOJIOTHIECKUX 00b-
EKTOB»
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKUE KaTa-
nu3atopsl. JlabopaTopHas paborta Ne
6 1 «/3ydeHne KaTaTUTHYECKOM aK- 1 0.5 bubmorexa HOK
yi ' https://m.eds00.ru/863e6b72
TUBHOCTH (pepMEHTOB (Ha mpuUMepe
aMUIIa3bl WA KaTalasbl)»
7 Vraesoasl. JIumumer 1 bubmmorexa LJOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 H ATO
YIICHHOBBIC KHCTIOTRI https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOIbI M3YYEHHUSI KIIET- bubnmoreka [JOK
ku. Kiterounas teopust https://m.eds00.ru/863e6e88
10 KieTka xak 1ieocTHast >KuBas CUc-
TeEMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlabopaTtopnas padora Ne 2 «3yye-
HUE cﬁ oelf)ms{ KIJ)IGTOK aCTeHHﬁy:;H- Bubmiorexa HOK
11 p 5 5 p 7 0.5 https://m.eds00.ru/863e6ff0
BOTHBIX, 'PHOOB 1 HAKTCPUH O https://m.edso0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX MHKPO-
npenaparax u ux ONUCaHUe»
bu6mmorexa [IOK
12
O6men BemecTs wim MerabosmsM https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
1 D . X
3 OTOCHHTES. ACMOCHHTES https://m.edso00.ru/863e7c98
. bubnuoteka [JOK
14 OHepreTuaecKuii oomeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTkn. Muro3s. JlaboparopHas pa-
15 oora Ne 3 «Habmnro erHe MI;ITOL’.: B 0.5 bubmmorexa LOK
- a ' https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIpEnapaTax»
16 buocunres 6enka. Peaknus matpuy- bubnuorexa [JOK
HOI'O CHHTE3a https://m.edso00.ru/863e796e
bu6mmorexa [IOK
17 T —
panCIAMA — OMOCHHTES OeKa https://m.edso00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK

BHUPYCHI

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e7540

bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. Omrogorsopenue. Jladbopa-
21 TOpHAast a60T: Ne 4I:<I/I3 eHue ’ 0.5 bubmorexa HOK
pHAA P ° yi ' https://m.eds00.ru/863e81b6
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTO-
BBIX MHKPOTIpEIapaTax»
99 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTrnka — Hayka O HaCJIEACTBEH- bubnuoreka [IOK
HOCTH ¥ U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEIOBAHUSI
24 I I/ISH&KO]}: Mownoru6 I/II[ HOE CKpE bubmmorexa HOK
p ’ pHA p https://m.eds00.ru/863e8878
[UBaHNE
WTMOPUIHOE CKpEIUBAaHUE. 3aKOH
25 fez.%ninf/[oro Hainl: OBaHUS IPU bubmorexa HOK
& p https://m.edso0.ru/863e89a4
3HAKOB
CueruieHHOe HacJeI0BaHKE MPU3Ha-
koB. JlabopaTopnast pabora Ne 5
«M3yueHue pe3ynbTaToB MOHOTHO- bubnnorexka [JOK
26 0.5
PHUIHOTO U TUTHOPUIHOTO CKPEIIH- https://m.edso00.ru/863e8c60
BaHUs y Ip030(UIIbl HA TOTOBBIX
MUKpOTIpenaparax»»
97 I'eneruka mona. HacnegoBanue npu- bu6mmoreka [IOK
3HAKOB, CIICTIJICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
28 WsmenunBocth. Henacnencreennas 05 bu6mmoreka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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U3MEeHYUBOCTh. JlaboparopHas pado-
ta No 6. 3yuenue
MOIM(PUKAIIIOHHON U3MEHYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapHUAIMOHHON KPUBO»

HacnencrBenHas n3aMeHIHUBOCTD. Jla-

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

29 6oparopnas pabota Ne 7. «AHanus 1 05 bubnmoreka [JOK
MyTarui y 1po30( bl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTIpenaparax»

bubnuorexa [JOK

30 Penernia wenosexa 1 https://m.edsogru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacieqcTBEHHOCTh M U3MEH- 1
YUBOCTb OPTraHU3MOBY

bubnuorexa [JOK

32 Cenekuns Kak Hayka  npotece 1 https://m.edsogru/863e9214

33 MeToabl 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHonorus Kak oTpacib 1 bubnmnorexa [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 34 4

I'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KJIACC

N KoumnuectBo yacos JJIeKTPOHHBIE
n/ Tema ypoka B Kourpoabubie IIpakTuueckue Aara mupponere
11 ce paGoThI paGoThI H3ydyeHusi  oOpa3oBaTeIbHbIE
ro PECYpPChI
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 bubmorexa [IOK
https://m.edso00.ru/863ea20e
) Wcropus pa3BuTus npeacrabieHuit o0 3Bo- 1 bubnnorexa [HOK
JIOLIMH https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mukpoososmons 1 https://m.edso00.ru/863e9cle
[Monynsmus Kak d7IeMEeHTapHAas €IUHUIA BUIA
4 u 3Bosonuu. JlabopatopHas padora Ne 1 1 05 bubnuorexa [JOK
«CpaBHEHHE BHJIOB 110 MOP(HOJIOTHUECKOMY https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JBxyiue cuitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubnunoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHsbIit 0TOOp 1 €ro GopMbI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTarhl 9BOTIONUN: IPUCTIOCOOTIEHHOCTh
OpPraHU3MOB M BHJI000pa30BaHHUE. BuGmiorexa LIOK
7 JlaboparopHnas pabota Ne 2 «Onncal.i‘ne 1 0.5 https://m.edsoo.ru/863e9fde
MIPHUCIIOCOOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIIEHOTO XapaKTepar
8 HanpaiieHus ¥ TyTH MaKpOIBOJTFOIHH 1 bubmiorexa LIOK
https://m.edso00.ru/863e9cle
9 HeoOpaTuMoCTh 3BOJTIOITUN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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Wcropus xu3Hu Ha 3emiie U METObI €€ U3Yy-

10
YEHUS
11 'unoTe3bl MpouCXoXKAEHUs KU3HHU HA 3eMIie bubnnorexa [IOK
https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emIie 1O 3paM U NIepUo- bubnnoreka [HOK
Jam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIILHOTO
13 1 ’KUBOTHOTO Mupa. [IpakTrdeckas padora Ne 05 bubnnoreka [HOK
1 «3yueHune uckonaeMbIX OCTaTKOB pacTe- https://m.edsoo.ru/863ea8hc
HUH ¥ )KUBOTHBIX B KOJUICKITUSIX)
14 CoBpemeHHas cucTemMa OpraHu4eckoro Myupa BH6J_IHOTeKa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE?) E;ISSHII;I&T:;;&OU/I; 63eac2c
16 JBmxymue cuibl ((hakTOphl) aHTPOIIOTEHE3a ng;;;f;;?ﬁg 63ead4d
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
18 YenoBeueckue pacsl U MPUPOIHBIE alaliTallun bubnuoreka [IOK
YeJI0BeKa https://m.edsoo.ru/863eaea2
19 PesepsHblit ypok. O600mienue o reme «Bo3s-
HUKHOBEHHUE U Pa3BUTHE )KU3HU Ha 3eMJie»
20 DKoJoTHs Kak HayKa
21 Cpenbl 00uTaHMS U 3KOJIOTHYECKHE (HaKTOPBI ngjﬁ;f;igﬁi 63cafec
Abuotnueckue Qaxropsl. JlaboparopHas pa-
99 6ota Ne 3. «Mopdonornyeckue 0COOEHHOCTH 05 bubnmoreka [JOK

pacTeHui u3 pa3HbIX MecT oOuTaHusy. Jlabo-
patopHas pabota Ne 4. «Bnusinue cBeta Ha

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

POCT U pa3BUTHUC YCPCHKOB KOJICYCa»

bubnunoreka [HOK
23 buorimieckite paxTopst ! https://m.edsogru/863eb348
DKOJOTUYECKUE XaPAKTEPUCTUKU TTOMYIISIIIAH.
24 [Ipaktuyeckas padora Ne 2 «IToxcuér miot- 1 0.5
HOCTH IOITYJISIUN Pa3HBIX BUAOB PACTEHUN»
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 E;ISSH;I;T:;;(L)IrOu/I; 63eba6a
bubnnorexa [HOK
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) 1 httos://m.e dsogru 18636b46a
OCHOBHBIE TIOKA3aTeIH YKOCUCTEMBI. DKOJIO-
27 rudyeckue nupamuisl. CBONCTBA YKOCHUCTEM. 1 bubmmorexa [IOK
Cyxuecous https://m.edsoo.ru/863eb5fa
28 [TpupoHbIE 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
bubnnoreka [JOK
30 bruocdepa — rmodanpHas 3xocucTeMa 3eMITH 1 httos://m.e dsogru 1863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMOC(EphI 1 fggjﬁ;f;i?ﬁg 63ebd16
32 UYenosedecTBo B Onocdepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI M YEIIOBEYCCTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6001menne remsl «Co00- 1
IECTBA U YKOJIOTUIECKNE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 5

I'PAMME
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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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHO-
'O MPOIIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axapona E.T., O6miecTBo ¢ orpaHu4eHHONH OTBETCTBEHHOCTHIO «[IPODAY»; Ak-
rmnoHepHoe obmectBo «M3aatenbeTBo «IIpocBemenney

* buosorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyounos A.M. u apyrue
/Mlon pen. Ilaceunnka B.B., Akimmoneproe obmiectBo «M3aarensctBo «lIpocBe-
IIICHUE)

* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilox
pen. [laceunuka B.B., Akunonepnoe o6miectBo «3narensctBo «IIpocBemieHue

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

buosnorus (6a30Bbiit ypoBeHs). Peanuzarus @I'OC ocHoBHOTO 00111€T0 00pa3o-
BaHUS :

MeTtoauueckoe nocooue s yuurtens / E. A. Hukumoga, I'. FO. CemenoBa; non
pen. E. A.

Hukumogoit. M.: ®T'BHY «MucTutyT crpareruu pa3sutus oopasoBanust PAO»
buonorus. [loypounsie pazpabotku. 10—11 knacce : yue0. mocobue

1u1s 001Ieo0pa3oBar. opranu3anuii: 6azosbeiid ypoBeHb / C. B. Cymaroxun, A. C.
Epmakosa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.electroniclibrary21.ru/

http://digital.1september.ru/

http://www.e-osnova.ru/

http://www.darwinmuseum.ru/

http://http//www.ege.edu.ru/ru
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