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IHHOACHUTEJIbBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTMHM TEOPETHUYECKYI0 OCHOBY JUJISl OIPEACICHUS MOIXOJ0B K
(bopMUpPOBaHHIO COJIEpKaHUS ydyeOHOTO mpeamera «buosorusy COCTaBMIN: KOHLENTYaJbHBIE ITOJIOKEHUS
@®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIETICH, COJIEpKaHU, PE3yJIbTaTOB 00y4eHHs U TPeOOBAHUI K YPOBHIO
IMOATOTOBKM BBIITYCKHHUKOB, IIOJIOKCHUA 00 O6H_II/IX OeAX W MPUHIOUIIAX, XAPAKTCPU3YIOIIUX COBPEMCHHOC
COCTOSIHME CHUCTEMBI cpeaHero ooOmiero oOpazoBanusi B Poccuiickoit denepannu, a TaKKe IOJOXKEHHUS O
cneunpuke Owonoruu, ¢ 3HAYCHWH B TO3HAHUHM IKUBOH TPHUPOJIBI M OOECIICYCHHH CYIECTBOBAHUS
genoBeueckoro oomecTa. CorilacHO Ha3BaHHBIM ITOJIOKEHUSM, OMPEIeIICHBl OCHOBHBIE (DYHKIIMU TPOTPAMMBI
1o OMOJIOTHHU U €€ CTPYKTYypa.

[Tporpamma o Guosioruu Aaé€T MpeacTaBiIeHUE O MeJIsIX, 00 00IIel cTpareruu 00y4eHus, BOCIIUTAHUS 1
pa3BuUTHS O0Oy4arommxcs CpeiacTBaMu ydeOHoro mpeamera «buosorusi», ompenenser 00s3aTenbHOe
MIPEeIMETHOE COJIEpKaHUE, €ro CTPYKTYpYy, paclpelelieHHe I0 pas3jienamM U TeMmaM, PEKOMEHIYEMYIO
MOCJICJIOBATEIILHOCTh M3YYCHUS YYEOHOTO Marephalia ¢ y4ETOM MEXKIPEIAMETHBIX W BHYTPHIIPEAMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXCHI.

B mporpamme mo OHMONOTHH TakXe YUWUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeMETHBIM W TPEAMETHBIM pe3ylibTaraM oOydeHHs B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-
MMO3HABATEIPHOM  JIEATETLHOCTH/YU4eOHBIX  JNEHCTBUM  OOyYalONIUMXCS 1O  OCBOCHHMIO  COJEpIKaHUS
Ouo0rMYecKoro oopa3zoBaHusl.

B nporpamme mno Owosoruum (10-11 kmaccbl, 0a30BbIi  ypOBEHb) pEaqU30BaH IPUHIIMII
MIPEEeMCTBEHHOCTH B HW3Yy4E€HUU OHOJIOTHH, Onarojaps uyeMy B HEHl NpocMaTpUBAeTCs HAMpPaBIEHHOCTb Ha
pa3BUTHE 3HAHUHU, CBSA3aHHBIX C (OPMUPOBAHHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJIOTMYECKOTO MBIIIJICHUS, MPEACTaBICHUN O 3I0pOBOM 00pa3e *KHU3HU U OepexHbIM
OTHOIIIEHHUEM K OKpY Karolel mpupoaHou cpeze. [loatomy Hapsiny ¢ u3ydeHueM oOeOrnoIOTHIeCKHX TEOPHH,
a TakkKe 3HAHUM O CTPOEHUHU KUBBIX CHUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MPOLIECCOB B TMporpamMMme M0 OHOJOTMU YAEICHO BHUMAHHE HCIOJb30BAHUIO TOJIYYEHHBIX 3HAaHUN B
MOBCEIHEBHON JKU3HU Ui pEHICHHs] MPUKIAAHBIX 337ad, B TOM 4YHCIE: MPOQPHUIAKTUKH HACIEICTBEHHBIX
3a00JIeBaHUI  YEJIOBEKa, MEAUKO-TeHETHMYECKOTO  KOHCYJIbTUPOBAHHUS, OOOCHOBAaHUS  IKOJOTUYECKHU
1enecooOpazHoro TMOBEACHUS B OKpPYKalIled NPUPOJHOW Cpele, aHajdu3a BIUSHUA XO3AHCTBEHHOM
NeSITeNIbHOCTH YeJIOBEKa Ha COCTOSHUE MPHUPOJHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHUE BHHUMaHUS K
MPUKIAJHON  HalpaBJIEHHOCTH ydeOHOoro mnpenmera «buonorus» NpPOIUKTOBAHO  HEOOXOAMMOCTBHIO
oOecrnieyeHus yCIOBHM Ui pelieHus: OJHON M3 aKTyallbHBIX 3aj[a4 IIKOJBbHOTO OHMOJIOTHYECKOro 0Opa3oBaHuUs,
KOoTopas mpenmnoyaraer (opMHUpOBaHHE Yy OOydYalOIIUXCS CIHOCOOHOCTH aJaNTUPOBATHCA K W3MEHEHUSAM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buosioruss Ha ypoBHe cpenHero obuiero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OHa obecneunBaeT
(dbopmupoBaHue y 00y4aroluXxcsi MPeACTaBICHUN O HAyYHON KapTHUHE MUPA, paclIupsieT 1 0000IaeT 3HaHUs O
KHUBOU NpHUpose, €€ OTIMYUTENbHBIX NMPU3HAKaX — YPOBHEBOM OpraHM3allUd U 3BOJIOLMH, CO3IAET YCIOBUS
JUI: TIO3HAHUS 3aKOHOB JKMBOM Mpuponbl, (opMHUpOBaHHUA (YHKIMOHATIBHON TI'PaAMOTHOCTH, HABBIKOB
3I0pOBOTO M 0€30MacHOro obpasa >KM3HM, SKOJOIMYECKOTO MBIIUIEHHs], IEHHOCTHOTO OTHOILEHHS K YKUBOU
IIPUPOJIE U YEIIOBEKY.

bonbmoe 3HadeHne OHONOTHS MMEET TaKKe JJIS PELICHHs BOCHHUTATENbHBIX U PAa3BHBAIOIIUX 3aj]ad
cpeaHero obuero oOpa3oBaHMs, COLMATU3AMU oOyuaromuxcs. M3ydenue Ouonoruu obecrnednBaeT ycIoBUs
st OPMHUPOBAHUS WHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMAIIMOHHBIX HAaBBIKOB, ACTETHUYECKON
KYJIBTYpBl, CHOCOOCTBYET HMHTETPAalMU OHMOJOTMYECKUX 3HAHUM C MPEACTABICHUAMU U3 JPYTUX Y4eOHBIX
IPEMETOB, B YACTHOCTH, (PU3UKH, XUMUH U reorpadun. HazBaHHbIE MOI0KEHUS O MpeAHA3HAYEHUH Y4eOHOTO
npeamera «bHOOTUS» COCTaBUIM OCHOBY Uil ONpPEIENCHHUs MOIX0/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO
coJiepKaHus, MIPEICTaBIEHHOI0 B IPOrpaMMe 1o OMOJIOTHH.



OTt0op conepxanus ydeOHoro npenmera «buosnorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C MO3UIMN
KYJIbTYPOCOOOPa3HOTO TOIX0Ja, B COOTBETCTBHUU C KOTOPHIM OOYydYaromIuecs TOJDKHBI OCBOUTHh 3HAHUS H
YMEHUsI, 3HAYNMbIe U JOPMUPOBAHUS OOIIEH KyJIbTYpBI, OMPEICISIIONINE a[EKBATHOE MOBECHUE YEJIOBEKA B
OKpYKaroIel MpUPOIHON cpele, BOCTpeOOBAaHHBIC B IMOBCEIHEBHOW KM3HU U MPAKTHUYECKON NIEATCILHOCTH.
Ocoboe MecTo B 3TOH cucTeMe 3HAHWN 3aHMMAIOT AJIEMEHTBHI COJEp)KaHUs, KOTOPHIE CIYy)KaT OCHOBOW ISt
dbopMHpOBaHHS TIPEICTABICHUA O COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHE MHpPa M IICHHOCTHBIX
OPHUEHTALMSIX JTUYHOCTHU, CIOCOOCTBYIONIMX T'YMaHU3AIMH OUOJOTHYECKOTO 00pa3oBaHHUs.

CTpyKTypHpOBaHHUE COJCpKaHUS y4eOHOTO Marepuajga B MporpaMMme Mo OWOJIOTUM OCYIIECTBICHO C
y4€TOM TPHOPUTETHOTO 3HAYCHHS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KHBOW NPUPOABI, O €&
YPOBHEBOM OpraHu3alluu U 3BOJIOLUHU. B cOOTBETCTBUM C 3THUM B CTpYKType yuyeOHoro npeamera «buomorus»
BBIJICJICHBI CJ'ICJIYIOHH/IG COI[Gp)KaTeJ'II)HI)Ie JIMHUUN . «BI/IOJ’IOFI/HI KakK HaYKa. MeTOI[I)I Haquoro IIO3HAaHUA»,
«Kierka kak 6uosiorudeckasi cucteMay, «OpraHusm Kak Ouosorudeckas cucremay, «Cucrtema 1 MHOrooOpasue
OpPraHMYECKOT0 MUPa», « IBOIIOLMS KUBON MPUPOIBD», « IKOCUCTEMBI U IPUCYLIIUE UM 3aKOHOMEPHOCTI.

Hens m3ydyenus: yueOHOrOo TpenMera «buosnorus» Ha 0a30BOM ypOBHE — OBJAJCHHE OOY4YaIOIIUMHUCS
3HAHUSMHM O CTPYKTYPHO-(YHKIIMOHAJBHOW OpraHU3allMy >KHUBBIX CHUCTEM pa3HOTO paHra U HpUOOpeTeHHe
YMEHHM HCHOJB30BaTh ATH 3HAHUS JUIS TPAMOTHBIX JEMCTBUM B OTHOIIEHUHU OOBEKTOB >KMBOW NPUPOJBI U
pelIeHUs Pa3INYHbIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkenne menu u3ydeHus: yaeOHoro npeamera «buosiorus» Ha 0a30BOM ypoBHE 00€CIIE€UHMBACTCS
pelIeHreM CIIEeIYIONIHNX 3a/1a4:

OCBOEHHE OOYyYalOUIMMHUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUsX, YUYCHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, IpaBHJaX, CIyXalluX OCHOBOM s (OpPMUPOBAaHUSA MPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHHE MHUpPA, O MeToJaX HayyHOTOo IO3HAHMs, CTPOCHHWH, MHOro00pazuu Hu
OCOOCHHOCTSIX JKMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHM3alllM, BBIJAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTUH;

(bOpMHpOBaHI/Ie y 06yqa}om1/1xc>1 IMO3HaBaTCIbHBIX, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B
ponuecce aHajin3a AaHHBIX O IIYTAX pPAa3BUTHA B OnoJIorun HAaYYHBIX B3IJVIA10B, Hﬂeﬁ " IMOAXO0J0B K U3YUCHUIO
KHUBBIX CUCTCM Pa3HOro ypOBHs OpraHu3aluu,

CTaHOBJIEHHE y O0ydJarommuxcsi oOmieil KylbTypbl, (YHKIHOHAIBHON T'PAaMOTHOCTH, Pa3BUTHE YMEHMI
OOBSICHATh U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpPA >KMBOW MPUPOIbl HA OCHOBAHUU 3HAHUN M OIIBITA,
MOJIyYEHHBIX TPU U3YUYEHUU OMOJIOTHUH;

dbopMupoBaHre y OOy4aromIMXCs YMEHUH WILIIOCTPUPOBATh 3HAYEHUE OHOJOTMYECKHX 3HAHW B
MPAKTUYECKOW  JEATETbHOCTH  4YeNOBEKa, pPa3BUTHU COBPEMEHHBIX MEAWLMHCKUX TEXHOJIOTUH U
arpoOUOTEXHOJIOTU;

BOCIIUTAHHC Y6C)I(IléHHOCTI/I B BO3MOJKHOCTH ITO3HAHHUS YEIOBEKOM >KUBOU pupoanl, HCO6XOI[I/IMOCTI/I
6epe>I<Hor0 OTHOIIICHHA K Heﬁ, CO6J'IIO)1€HI/IH OTUYCCKUX HOPM IIPU ITPOBECACHNUU OHOJIOTUYECKUX I/ICCJ'IeI[OBaHI/II\/‘I;

OCO3HAaHUEC IICHHOCTHU OMOJIOTUYECKUX 3HAHHUHI JUIsL TIOBBIMICHUS YPOBHS 9KOJIOTUYECKOM KYJIBTYpPBI, JJIA
(bOpMHpOBaHHH HAayYHOTO MUPOBO33pPCHMU,

NpUMEHEHHE MPUOOPETEHHBIX 3HAHWN M YMEHHMH B MOBCETHEBHOM >KM3HU JJIS OLIEHKU TOCIEICTBUA
CBOEH JAEATENbHOCTU MO OTHOLICHUIO K OKpYKarolleill cpene, COOCTBEHHOMY 310pOBbIO, OOOCHOBAHUE U
coOuroieHre Mep MpoHIaKTUKN 3a001€BaHU.



B cucreme cpennero obmiero obpazoBanus «buonorus», uzydaemass Ha 0a30BOM YpPOBHE, SBISETCS
00s13aTEBHBIM y‘Ie6HbIM npeaMeToM, BXOJAIIMM B COCTAaB HpCIIMeTHOfI o0OJiactu ((ECTGCTBGHHO-Hay‘-IHBIG
IPEAMETBD.

Jiis u3ydenust Ouosioruy Ha 6a30BOM ypOBHE CpeHEro 00IIero oopasoBanus oTBoguTCs 68 vacos: B 10
kiacce — 34 yaca (1 yac B Henenio), B 11 kiacce — 34 yaca (1 yac B Hezienio).

COILEPXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U JPYTUMHU €CTECTBEHHBIMHU
HaykamH, ¢uiocoduel, 3TUKOHM, 3cTeTukod M mpaBoM. Ponb Ouonoruu B (opMHpPOBaHMM COBPEMEHHOMU

Hay4yHOU kapTuHbl Mupa. CucremMa OM0JI0rHYeCKUX HAYK.

MeTtoapl TO3HAHUS JKMUBOW TPHUPOALI  (HAOMIOJEHWE, OSKCIEPUMEHT, OIHCaHWe, W3MEpPEeHHE,
KJaccu(ukaiys, MOJIeTMPOBaHNE, CTATUCTUYECKast 00paboTKa TaHHBIX).

JdemoHcTpaumnu:

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

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

[Tpaktuueckass padora Ne 1. «Vcrmosib30BaHME pa3IWYHBIX METOJIOB MPHU H3YYCHHH OHOJIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucrempl (OMOCUCTEMBI) Kak MpeAMeT u3yueHuss Ouonoruu. OTIMYUE >KUBBIX CHUCTEM OT
HEOPraHUYeCKON MPUPO/IBL.

CpoiictBa OmocucTeM M UX pa3HooOpazue. YpPOBHM OpraHu3anuud OHOCHCTEM: MOJEKYISPHBIN,
KJICTOYHBIM, TKaHEBBIA, OPraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OHMOT€OIICHOTUYCCKHIA),
OMOChEPHBIN.

JdemoHcTpanum:

Tabnuikl U cxembl: «OCHOBHBIC IIPpU3HAKU KU3HW, ((YPOBHI/I OopraHu3alnun JKMBOM pupoaAbD».

Ob6opynoBanue: moaens Mojekynsl JJHK.

Tema 3. Xumudeckuii cocTaB U CTPOCHHE KJICTKH.

XHUMHUYECKUM COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MakKpO3JIEMCHTBI, MHUKPOJ3JICMCHTEI. Bonma u
MHUHCPAJIbHBIC BCIICCTBA.



@yHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loaep:kanne ocMoTH4ECKOro OanaHca.

benxu. CocraB u crpoeHue 6en1koB. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HezameHnMble 1 3aMEeHUMBIE
AMHHOKHUCIIOTH. AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYPBI OCIKOBOI MOJEKYIbI (TIEpBUYHAs, BTOPHYHAS,
TPETUYHAsl U YETBEPTHYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OenKkoB. buonorunueckue GpyHkunn OenkoB.

®epmeHThl — Omonoruueckue karammzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP, CyOCTpaTHas
cneunpuanocts. Kopepmentsr. Butamunbl. OTiinauns (epMEHTOB OT HEOPraHMUECKUX KaTalTu3aTOPOB.

VYrieBoabl: MOHOCaxapubl (TJII0K03a, pubo3a M JAe30KcHpru003a), Iucaxapuipl (caxaposa, JIaKTo3a) U
noJmcaxapuabl (Kpaxmall, TIIMKOTEH, LeJUTI0I03a). bruonornueckue pyHKIMHN yriieBOI0OB.

Jlununael:  Tpurnuuepunsl, Qochomunuasl, crepounabl. ['uapoduibHO-TUIPO(OOHBIE  CBOMCTBA.
buonornueckue pynxnuu nunuaos. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JIMIUJIOB KaK UCTOYHUKOB SHEPTHUU.

Hyxneunnosbie kucnotsl: JIHK u PHK. HykneoTunsl — MoHOMepBI HYKJIEHHOBBIX KUCIOT. CTpoeHue u
¢yukuun JIHK. Crpoenue u ¢pynkunu PHK. Buast PHK. AT®: crpoenune u pyHkuuu.

[uronorus — Hayka o kieTke. Kierounas Teopuss — mpuMep B3auMOJCUCTBUS uUJeH U (PAKTOB B
HAayYHOM IMO3HAaHUHU. METO1bl U3y4EHUS KIETKH.

Knerka xak nenoctHas kuBas cucrema. OOlue MpU3HaKy KJIETOK: 3aMKHYyTas HapyxHas meMmOpaHa,
monekynbl JIHK kak reHeTndeckuii anmapar, cucreMa CHuHTe3a Oerka.

Tunsl K1eToK: 3ykapuoTHyeckas U Ipokapuotuueckas. OcoOEHHOCTH CTPOEHHS MPOKaApPUOTHYECKOM
kietkn. Kiierounas crenka Oaktepuil. CTpoeHHE JyKapuOTHYeCKOW KiIeTKH. (OCHOBHBIC OTIWYUS
pPacTUTENHHOM, )KUBOTHON M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAUKC, uX ¢pyHkuuu. [lnazmarnyeckas
MeMOpaHa, e€¢ cBoiictBa U ¢ynkuuu. Llutonnazma u e€ opranounsl. OgHOMEMOpaHHBIE OPraHOUABI KIIETKHU:
OIIC, ammapar [ompmxu, nuzocombl. [loslyaBTOHOMHBIE OpPraHOHIbl KIETKH: MHUTOXOHIPUH, IUIACTUIBL.
[Ipoucxoxxaenre MUTOXOHAPUHN U TuiacTul. Buapl miactua. HemeMmOpaHHble OpraHOUAbI KIETKU: PUOOCOMBIL,
KJIETOYHBIN LIEHTP, HEHTPUOJIU, PECHUUKH, KI'YTUKU. DYHKIIMN OpPraHOUIOB KJIETKU. BkitoueHus.

Snpo — perynsTopHslii HeHTp kieTku. CTpoeHue siapa: siiepHast 000y04Ka, KapHoIja3Ma, XpOMaTuH,
STIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.
JdemMoHcTpanum:

Hoptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [x.Yorcon, @. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.

ﬂI/IaFQaMMHZ «Pacnpez[eJIeHHe XHMHUYECKHUX DJIEMEHTOB B HEXKHBOU Ipupoac», «PaCHpeI[eJIeHI/Ie
XHMHUYECKUX JIEMEHTOB B )KMBOM IIpupoac».

Tabmuiel u cxembl: «[leprogudeckass Tabnuila XUMHUYECKUX JJIEMEHTOB», «CTpOeHHE MOJEKYIbI
BOJIb», «brocuHTe3 Oenka», «CTpoeHne MoJeKynbl Oenkay, «Ctpoenue dpepmentay, « HykinenHoBbIe KUCTOTHI.
JHK», «Ctpoenue monexkynasl AT®», «CTpoeHne 3yKapuoTHUeCKO KIeTKH», «CTpOeHUE KUBOTHOU KIETKNY,
«CTpoeHne pacTUTENbHON KiIeTKu», «CTpOeHHE MNPOKAPUOTHYECKON KieTkn», «CTpoeHHue siapa KIETKW,
«YTneBoapl», «JIUTuab.




O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyIOBaHWE [UIsl TPOBEACHHUS HAONIOJACHUN, W3MEpPEHUH,
OKCIICPUMCHTOB, MUKPOIIPCIIAPAThl PACTUTCIIbHBIX, )KUBOTHBIX 1 6aKTepI/IaJIBHBIX KIICTOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopatopnasi pabora Ne 1. «M3ydyeHue KaTanUTUYECKOH AaKTHBHOCTH (EPMEHTOB (Ha IpHUMEpe
aMuIIa3bl WM KaTajiasbl)».

JlaboparopHast pabota Ne 2. «M3ydeHHE CTPOCHUS KJICTOK PACTCHHI, XUBOTHBIX M OaKTEPHd IO
MHKPOCKOIIOM Ha I'OTOBBIX MHUKpPOIIpCIIapaTax U uX OIMMCAHHC).

Tema 4. JKuzneneaTeJbHOCTh KJIECTKH.

OOMeH BelecTB, WM MeTaboau3M. AcCUMWIALUS (IJIaCTUYECKUH OOMEH) U JIUCCUMUIISILIUS
(PHEpreTHYecKuii OOMEH) — JIBE CTOPOHBI €IUHOTO Tporecca Mertabonm3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTa00JIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbii. Posnb depMeHTOB B 0OMEHE BEUIECTB U
MIPEBPALEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3pl porocuHTe3a. Peakiuu ¢dotocunresa. DhHEeKTHBHOCTH
doTocuHTe3a. 3HaueHue (HoToCcWHTE3a ISl KU3HM Ha 3emie. BnmsHue ycimoBuii cpensl Ha (OTOCHMHTE3 U
CHOCOOBI MTOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOMKe OakTeprn. 3HAUCHHE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMUIe.

DHepretudeckuii 0OMeH B kiieTke. Paciienyienne BelecTs, BbIJICICHUE U aKKyMYJIUPOBAHHUE SHEPTUU B
KJIETKEe. DTallbl 3HepreTuyeckoro oomena. I'mukonus. bpoxkenue u ero Buabl. KucinopoaHoe okucienue, Win
KJeTouHoe Jpixanue. OkucnutenbHoe GpochopunupoBanue. IPGHEeKTUBHOCTh SJHEPTETUYECKOTO0 0OMEHa.

Peaknun matpuunoro cuHre3a. ['eHermdeckas wHpopmanus u JIHK. Peanuzanmst reHeTudeckoit
nHpopManuu B KieTKe. ['€HeTHMYeCKHil KOJ M ero cBoucTBa. TpaHckpumius — maTpuuHbld cuHTe3 PHK.
Tpancnsmuss — OuocuHTe3 Oenka. Jtambl TpaHcnsuuu. KoaupoBanwe aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oemnka.

Heknetounsie ¢opmbl xu3Hu — BuUpycbl. Wctopus oTkpeiTus BupycoB (. U. MBaHoBckwii).
Oco0OeHHOCTH CTpOCHHSI M KM3HEHHOTO LMKIA BHpPYcoB. bakrepuodaru. bonesnu pacreHuii, >KUBOTHBIX U
4eloBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHoneduumra yenoBeka (BHUY) — BoszOymutens CIIM/a.
OOpaTHas TpaHCKPHIIIHS, peBepTas3a u uaTerpasa. [lpodunaktiuka pacnpocTpaHeHUs BUPYCHBIX 3a00IeBaHUM.

JdeMoHcTpanum:

Hoptpersl: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tumnel nuranusy, «Metabonnuzmy», «MUTOXOHAPUSLY, «DHEPTeTHUECKUN 0OMEHY,
«Xnoporutacty, «Porocuntesy, «Crpoenue JJHK», «Ctpoenue u pyHkunonupoanue renay, «CunTe3 6emkay,
«['enetnueckuit koa», «Bupycw», «bakrepuodarm», «Crpoenue u xku3HeHHbIH LUk Bupyca CIIN/a,
6akrepuodaray, «Permmxkanus JTHK».



Ob6opynoBanue: monenu-amminkauu  «Yasoenne JHK wu tpanckpunums», «buocuntes Oenkay,
«CtpoeHue KieTkn», Moaeib cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHE U HHAUBUAYAJIBbHOEC PAa3BUTHE OPraHU3MOB.

KieTouHblil UK, WM KU3HEHHBIA UK KieTku. MHTepdasza u muto3. IIpormecchl, mpoTekaromme B
unTepdaze. Perumkanms — peaknus marpuanoro cuate3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HabOp —
KapuoTuIl. J(MIJIOUIHBIA W TalIOWIHBIA XPOMOCOMHbIE HaOOpbl. Xpomaruisl. lluTonoruueckue OCHOBBI
Pa3MHOKEHHS 1 MHIUBUIYAIIBHOTO PAa3BUTHS OPTaHU3MOB.

Henenne xinetku — Muto3. Craauu mMurtosa. [Iporeccsl, MPOUCXOIAIINE HA PA3HBIX CTATUSAX MHTO3a.
Buosornueckuii cMbICI MUTO3A.

[IporpamMmmupyemasi rudesb KIETKH — arornTo3.

@opMbl pa3MHOXKEHUsI OPraHU3MOB: Oecrojioe U MoJioBoe. Buasl 0ecronaoro pa3MHOMKEHHs: JEICHHE
HaJBO€, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOpOoOOpa3oBaHHE, BETETaTUBHOE pPa3MHOXKEHHUE.
HckyccTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUYCHHE JJIS CEJICKIHH.

ITonmoBoe Pa3MHOKCHHE, €0 OTIINYUA OT OecroJoro.

Meiio3. Craguu meno3sa. IIponeccel, nmpoucxogsume Ha craausx meino3a. [loBegeHue xpomocoM B
Meito3e. Kpoccunrosep. buonoruueckuii CMbICH U 3HaYE€HHUE MEH03a.

['amerorenes — npoiecc 00pa3oBaHMsI MOJOBBIX KIETOK Y dKUBOTHBIX. [10JI0BBIE jK€Ie3bl: CEMEHHUKU U
anyHukd. OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30U/1, STHIEKIeTKa) — CIepMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOCHHUS AULEKIETOK U criepMaTo3ouoB. Omionorsopenue. [laprenorenes.

NunuBuayanpHOoe pa3BuTHE (OHTOTeHe3). OMOpPHOHAJIBHOE pa3BUTHE (SMOpHOTeHe3). Tambl
AMOPHOHAIILHOTO  Pa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJSIHs, OpraHoreHes.
[ToctamOproHabHOE pa3BUTHE. THIBI MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPSMOE, HENpsAMOe (JIMYMHOYHOE).
Bnustaue cpezipl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC YPOJICTBA.

Poct u pa3zButre pacteHuil. OHTOr€He3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaUU Pa3BUTHA.

JdemoHcTpanum:

Tabauiel U cxembl: «@OpMBI Pa3MHOXKEHUSI OPraHU3MOBY, «JIBOITHOE OIIOIOTBOpPEHHE y IIBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3MHOKEHHUE pacTeHui», «/lenenue knetku OaxTtepuit», «CTpoeHHE MOJIOBBIX

KIIETOK», «CTpoeHue xpomocoMbl», «Knerounsiii nukn», «Pemnukamus JJHK», «Muto3», «Meito3y», «lIpsmoe
U HETIpsIMOE pa3BUTHE», «['aMeTOoreHe3 y MIEKOMUTAIOIUX U YeT0BEKa», «OCHOBHBIE CTAIMU OHTOI'€HE3A».

O6opynoBaHue: MUKPOCKOT, MUKpompenapatsl «CrepMaTo30UIbl MIIEKOMHUTAIONIETOY, <«SliflexieTka
MJIeKoNUTawIero», «KapuoknHes B KJIeTKax KOpEIIKa JIyKa», MarHUTHas MoJelb-aniuinkanus «Jlenenue
kneTkny», Moaens JIHK, Moaens meTadazHoit XxpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHasi pabota Ne 3. «HaOmioneHne mMuTO3a B KIETKaxX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpernaparax.



JIaboparopuas padota Ne 4. «M3ydeHre CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpEIIapaTax.

Tema 6. HacieacTBeHHOCTh M H3MEHYHBOCTh OpraHusmMosB.

[Ipenmer u 3amaun reHetuku. Vcropus pa3Butus reHeTMkd. Ponb UTOJIOrMM M 3MOpUOJIOTHH B
CTaHOBJICHUH TCHETHKHU. BKIax poccHiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTObl TeHETHKU
(ruOpuI0J0TUYECKUH, TUTONCHETUUECKUN, MOJIEKYIISIPHO-TeHeTUYeCKUi). OCHOBHbIE T€HETUYECKUE TOHSATUSI.
I'eneTnyeckas CMMBOJIMKA, HCIIOJIb3YEMasl B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeJOBaHUs TPU3HAKOB, YycTaHOBJIeHHBIE [. Mennenem. MoHorubpumHOE
CKpelllMBaHME. 3aKOH eanHooOpa3us THOpHIOB MepBOro mnokosieHus. IlpaBwiio nomMuHHpOBaHHS. 3aKOH
paciierieHust Mpu3HaKkoB. | unore3a uncToTel ramer. [loaHOE 1 HemoTHOe TOMUHUPOBAHKE.

JurubpugHoe ckpeuiuBaHue. 3aKOH HE3aBUCUMOTO HacjeloBaHUs Mpu3HaKoB. llurorenermueckue
OCHOBBI JUTHOPUIHOTO CKpEIIMBaHMs. AHalIM3Upylollee ckpeuiuBaHue. lcrnonb3oBaHue aHaIU3MPYIOLIETO
CKpEILMBAHUS JUISl ONIPEICIIEHNs T€HOTUIIa 0COOU.

CuerieHHoe HacienoBanue npu3zHakoB. Pabota T. Moprana mo clemieHHOMY HacjaeJI0BaHUIO TEHOB.
Hapymienue cuensienus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TeOpUsl HACIIECTBEHHOCTH. | eHeTuYecKue KapThl.

I'enernka nosa. XpoMOCOMHOE OTIPEAEICHUE MM0J1a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe
U TeTeporaMeTHble Opranu3Mbl. HacnenoBanyue npru3HaKkoB, CHEIICHHBIX C TIOJIOM.

N3menunBoCcTh. BuUIBI W3MEHYMBOCTH: HEHACJICJCTBEHHAass W HacjeAcTBeHHas. Ponb cpemsl B
HEHACJIEACTBEHHON M3MEHUMBOCTH. XapaKTEPUCTHKAa MOAU(PUKAIIMOHHOW U3MEHUYUBOCTH. BapuannoHHbIN psifT
Y BapuanMoHHas kpuBas. Hopma peakiuu npusHaka. KoamdecTBeHHbIE M KAYECTBEHHbBIE TPU3HAKUA U MX HOpPMa
peakuu. CBoKcTBa MOIU(DUKAITMOHHOW N3MEHYMBOCTH.

HaCJ'IeI[CTBeHHaH, WJIN T'CHOTUIIMYCCKasA, HM3MCHYHMBOCTD. KomOuHaTHBHAs M3MEHYHMBOCTH. Melo3 U
IMOJIOBOM mponecc — OCHOBA KOMOHMHATUBHOM HW3MEHUYHMBOCTH. MYTaI_II/IOHHaﬂ HU3MCHYNBOCTB. KHaCCH(bHKaHHH
MYTaL[I/Iﬁi I'CHHBIC, XPOMOCOMHBIC, TCHOMHBLIC. YacroTa u IMIPHUYXUHBI My’l“a].[HfI. MYTaFCHHBIe Q)aKTOpBI. 3aKoH
T'OMOJIOTHYCCKUX PAI0B B HaCHeﬂCTBeHHOﬁ n3menunBoctu H. M. BaBunona.

BHesmepHa;[ HaCJICACTBCHHOCTh U UBMCHUYHMBOCTD.

I'eneTnka yemoBeka. KapI/IOTI/IH yesioBeka. OCHOBHBIE MCTOABI TCHCTUKHM YCJIOBCKA: FeHeaHOFquCKHﬁ,
6HH3HCHOBBIﬁ, HHTOFCHCTH‘IGCKHﬁ, 6I/IOXI/IMI/I“IGCKI/II71, MOJICKYJIAPHO -T€HETUYECKHUM. COBpeMCHHOe
OMpCACIICHUEC I'CHOTHIIA: [TOJTHOTCHOMHOC CECKBCHUPOBAHNUEC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C TIOMOIIBIO HHP'
a”Hanu3a. HacnencTBeHHEIE 3a00JIeBaHUs 4YEJIOBEKA: TIEeHHBIC 6OHG3HI/I, 0olle3HH C HAcCJIeICTBEHHOU
npeaApacnoJIO)KCHHOCTBIO, XPOMOCOMHBIC oone3nn. CoMaTruyeckue u TCHCPATHUBHBIC MYTaIllUH. CTBOJIOBBIC
KJICTKH. HpI/IHI_II/IHBI 3A0pPOBOTO 06pasa KHN3HHU, JUAarHoCTHKH, Hpoq)HHaKTHKH n JICYCHHUA TCHCTHUUYCCKHUX
0oJIe3HEH. MeauKo-rTeHeTHUECKOe KOHCYJIbTUPOBAHHC. 3HaueHue MEJUIIMHCKON I'eHEeTUKHU B npeaoTBpalliCHUN
U JICYUCHUH T'€HETUYCCKHX 3a00JIEBAaHMI YeJIOBEKA.

JdemoHcTpaumnu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B. Tumocdeen-Pecosckuii, H.
. BaBuos.



Tabmuiel w1 cxeMbl: «MOHOTHOPUIHOE CKpEIIMBAaHUE W €ro IMTOTCHETHYEeCKash OCHOBa», «3aKOH
pacIeIyICHUsI ¥ €r0 IMUTOTCHETUYECKasi OCHOBA», «3aKOH YHCTOTHI Tamery», «JluruOpuaHoe CKpenimBaHUE»,
«JuToornueckre OCHOBBI JTUTHOPHUIHOTO CKpelmBaHUsmy, «Meio3», «B3auMoaeiicTBie aJlIeNbHBIX T€HOBY,
«['eneTnyeckue KapThl pPACTEHHUM, >KUBOTHBIX U 4YelloBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CLECIUICHHOTO C MOJIOM», «KapuOTHIlbl 4YelloBEKa M KUBOTHBIX», «BHAbI M3MEHUHMBOCTHY,
«MoudukanioHHass U3MEHYMBOCTB», «HacnenoBanme pesyc-dakropa», «['eHeTHKa TPy KPOBHY,
«MyTalMoHHAast U3MEHYUBOCTBY.

O6opynoBaHue: MOAEIU-aNIUINKALIUU «MoHnorubpuaHoe CKpELLUBAHUEY, «Hemnonnoe
JOMHMHUpOBaHUe», «lurnOpunnoe ckpemmBanuey», «llepekpéct XxpomMocom», MUKPOCKOI M MHKpOIpernapar
«/lpo3oduna» (HopMa, MyTaruu (GopMBI KPbLTEEB H OKPACKHU Tema), Tepdapuii «I opox moceBHOM».

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

JlabopaTtopHnast pabota Ne 5. «M3yduenue pe3ynbTaToB MOHOTUOPUAHOTO U JUTHOPUIHOTO CKPEITMBAHUS
y Ip030(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTax».

Jlabopatopnass pabota Ne6. «M3yuenne MOAMPUKANMOHHON  W3MEHYHMBOCTH, TOCTPOCHHE
BAPHALIMOHHOTO Psifia U BApHALIMOHHON KPUBOI.

JlabopaTtopHnast pabota Ne 7. «AHanu3 MyTaruii y 1po30¢uiasl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[IpaxTueckas padota Ne 2. «CocTaBieHre U aHATIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cerneknusi Kak Hayka W Mpollecc. 3apoxkJIeHUE CeIeKIUU U gomectukanus. Yuenue H. V. BaBumnosa o
IIEHTpax MPOUCXOKACHUS M MHOIo00pa3us KyJIbTYpHBIX pacTeHHi. LIEHTpBl TPOMCXOXKIEHUS JAOMAIITHUX
KHUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHBIC METOJIbI CEJCKIIMU. MacCOBBI W WHIWBHAYAIbHBIM OTOOPHI B CEJICKIIMM PACTCHHHA H
KUBOTHBIX. OIleHKa 3KcTepbepa. bIM3KOpPOJCTBEHHOE CKpelMBaHWE — WHOpUAWHT. Ywncras JUHUSA.
CkpemuBanue 4uCThIX TUHUN. ['eTeposuc, niu rubpuanas cuna. HepoacTBeHHoe ckpelBaHuE — ayTOPHIANHT.
Otnanéunas rubpuaumszanuss u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJy4eHHE MOJIHUILIONI0B.
JIOCTIKEHHS CEJICKIIUU PACTCHHH, )KUBOTHBIX U MUKPOOPTaHHU3MOB.

buortexnonorus kak OTpaciib IIpPOU3BOJACTBA. I'ennas HWHIXCHCPUSL. OTansl CO31aHusA peKOM6HHaHTHOﬁ
HHK U TPAaHCICHHLIX OPraHU3MOB. Knerounas HWHIXCHCPUSL. Knerounsle KYJIBbTYDBI. MI/IKpOKJ'IOHaJ'ILHOC
Pa3MHOXKCHHUC paCTCHHﬁ. KJ'IOHI/IpOBaHI/Ie BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO03SMCTBEHHBIX OpraHu3MoOB.
DKOJIOTUYECKHUE U dTUUECCKHE HpO6HeMBI. I'MO — renernyecku MO,ILI/I(I)I/IL[I/IpOBaHHBIe OpraHu3MBlI.

JleMOHCTpaIuu:

Hoptpetsl: H. Y. Bapunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. IBaHOB.

TaOmuuel ucxembl: kapTa «LIeHTpBl NPOUCXOXKIEHUS M MHOTO00pa3usi KyJIbTYPHBIX PACTEHUI»,
«[Topospl TOMaNIHUX JKUBOTHBIXY», «CopTa KyIbTYpHBIX pacTeHuil», «OtaanéHHas rudpuauzanus», «PadboTsl
akagemuka M. O. MBanoBa», «[lomummonnus», «OOBEKTHl OHOTeXHOJOTHUN», «KileTouHBIE KYJIBTYpHI U
KIIOHUpOBaHUe», «KoHCTpyrpoBaHue U IEPEHOC TEHOB, XPOMOCOM).



OO6opynoBaHue: MyJISDKM TUIOJIOB U KOPHEIUIOJNOB JMKHX (OPM M KYJIBTYPHBIX COPTOB PACTEHHIA,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTCHUY.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:
Okckypcusi «OCHOBHBIE METOJbl U JOCTHKEHUS CEJIEKIIMM PAaCTEHUI M JKMBOTHBIX (Ha CEJIEKLIMOHHYIO

CTaHLIMIO, IJIEMEHHYI0 (EpMYy, COPTOUCHBITATENIbHBI YYacTOK, B TEIJIMYHOE XO3SICTBO, J1a0OpaTOPHUIO
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIMOHHAS OMOJIOTHSA.

[Ipeanocslnkn BO3HUKHOBEHUS SBOJIIOLMOHHOM TEOpHUH. OBOJIIOLMOHHAS TEOpHUs M €€ MECTO B
ouosnorun. BiusHue 3BOIIONUOHHON TEOPUH HA pa3BUTHE OMOJIOTUN U IPYTHX HaYK.

CeugnerenbcTBa HBOJIONUH. [lameoHTONOTHYECKHE: TOCTIENOBATEILHOCTh IOSIBJICHUST BHUIOB B
MAJICOHTOJIOTUYECKOH JIETOIUCH, TepexoaHble (opmbl. bruoreorpadudeckne: cXoACTBO W paziuune GayH H
(h10p MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IMyusi SMOPUOHOB Pa3HBIX BHJOB MMO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMHYECKHE: TOMOJIOTHYHBIC, AaHaJOTHMYHbIE, PYyIUMCHTAapHbIC OpraHbl, aTaBU3MBL. MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHHM3MOB HACIICJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHu3MOB.

OBomonmonHas Teopus Y. Jlapsuna. I[Ipeamnochuiku BO3HUKHOBEHHS JapBUHU3MA. [IBWKYIIHE CHIIBI
ABOJIIOIIUH BUIOB 110 [lapBUHY (M30BITOYHOE pa3MHOKECHHUE TP OTPAHUYCHHOCTH PECYPCOB, HEOTIPEIEIEHHAS
M3MEHYUBOCTh, 00pH0Oa 3a CYIIECTBOBAHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopust sBosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomyssius Kkak equHuIa BUAa U 9BOJIOLUH.

JBuxymmue cuibl (pakTophl) BOJIIONUU BUIOB B Mpupoae. MyTallmoHHBINA Tpoliecc U KOMOWHATUBHAS
M3MEHUYUBOCTb. [lomynsiuuronHbIe BOJIHBI U Apeiid reHoB. 301 1 MUrpanus.

EctecTBeHHbII 0TOOp — Hanpasistonuil Gpakrop BoorHu. OPMbI €CTECTBEHHOIO 0TOOPA.

[Tpucnoco6aeHHOCTh  OpraHU3MOB KakK pe3yiabTaT HBoitonuu. Ilpumepsl mnpucnocobneHuit y
Opranu3zMoB. ApoMopdo3bl U UAMOAAANI TALIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buma. OcHOBHbIE (OpPMBI BHJI000pa30BaHus: reorpapuyeckoe,
HKOJIOTUYECKOE.

MaKpOBBOJ'IIOI_II/ISL (I)OpMBI 9BOJIIOIIUU (I)I/IHGTI/I‘-IGCKaH, AUBCPICHTHAA, KOHBCPICHTHAs, IMapaJuICIIbHAA.
H606paTI/IMOCTB OBOJIIOLIMH.



[IpoucxoxaeHue OT HeCMEUUATM3UPOBAHHBIX TNpenkoB. [lporpeccupyromas croenuanu3anus.
AnantuBHas paadanusl.

JdemoHcTpaumnu:

Hoptperst: K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. Ceep1ios.

Tabmuuer u  cxembl: «Pa3BuTHE OpPraHMYecKoro MUpa Ha 3emiie», «3apoJbllid TTO3BOHOYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «®Dopmbl OopbOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH 0OTOODY,
«MHoroob6pasue CopToB pacTeHuit», «MHorooOpasue mopoj KHUBOTHBIX», «llomymsamum», «MyTtannonHas
U3MEHUYUBOCTBY», «ApoMopdo3bl», «Manoananranumy, «O0mas nereHepanus», «/{BUKyIrne CHUIIbI 3BOJIIOLUN,
«Kapra-cxema mapmpyra nyremectsus Y. JlapBuna», «boprsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTH
opranusmoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUE.

O6opynoBaHKe: KOJUIEKIUSI HACEKOMBIX C Pa3JIUYHbIMU THIIAMHM OKpAacku, HabOp IJIOJIOB M CEMSH,
kosutekuusi «I[IpuMephl 3amMTHBIX MPHUCIOCOONEHUNH y JKUBOTHBIX», MoOJAENb «OCHOBHBIE HaIpaBJICHUS
IBOJIIOLIUNY, 00bEMHAs MOIeNb «CTPOEHHE IOJIOBHOTO MO3Ta MO3BOHOUYHBIX).

buoreorpaduueckas kapra mupa, KoJuiekinus «DOpMBI COXpPaHHOCTH HCKOMAEMBIX >XHBOTHBIX H
pacteHuii», mozens anmukanus «llepekpécT XpoMocoMy, BiaxHbIE Mpenaparbl «Pa3BUTHE HAaCEKOMOTOY,
«PazBuTHE IATYIIKNY, MUKpOTIpenapaT «Jpo3oduna» (Hopma, MmyTanuu (GOpMBI KPBUTEEB U OKPACKH TEJa).

JlaGopaTopHble H MpaKTHYeCKUe padoThI:
JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJOTHIESCKOMY KPUTEPHIO.

Jlabopatopnass pabora Ne 2. «OnucaHue NPUCTOCOOICHHOCTH OpraHm3Ma M €€ OTHOCHUTEIHHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe TpEACTaBICHUS O 3apOXKJIECHUU >KU3HU. HayuHble rumote3bl BOZHUKHOBEHHS XKU3HU Ha
3emiie: abuoreHes U maHcnepMus. XUMHUUYECKas SBOJIONUSA. AOHMOTEHHBI CHHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE TMOJATBEPXKJIECHUE XUMHUYECKOW 5BOIONMH. HauanbHble STambl
ouonorunueckoi sBomonnu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
npoTokJeTKH. [IepBrie KIIeTKU U UX 3BOJOLNS. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emse mo spam M nepuonaM. Karapxeil. Apxelickas W IPOTEPO30ICKast 3pbI.
[Taneosoiickas 9pa U €€ mNepUOAbl: KEeMOPHICKMIA, OpAOBUKCKUH, CHUIypUHCKHI, JEBOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3o30iickas 5pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas 9pa u €€ nepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepHuCcTUKa KJIMMAaTa U Fe0JOrH4ecKUX npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIBHOTO U

KHBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUl U KHUBOTHBIX. [losBIEeHNE, pacBET U BBIMUpPAHUE T'PYIII KHUBBIX
OpraHU3MOB.



CucremMa OpPraHM4ecKkoro Mupa Kak oTpakeHHe 3BOJIONMH. OCHOBHBIC CUCTEMATHUYCCKHE TPYIIIIbI
OpraHHU3MOB.

OBOJIOLMS 4YelloBeKa. AHTpPOIOJIOTUsl Kak Hayka. Pa3BuTue MpeAcTaBICHUN O INPOUCXOXKICHUU
yenoBeka. Mertonpl u3ydeHMs aHTponoreHesza. C(CXOJICTBa W pa3iaMuusi YEJNOBEKA M JKUBOTHBIX.
CucrteMaTH4ecKoe MOJIOKEHHE YEJI0BEKA.

JBuxymue cuibl (GakTopsl) aHTponioreHe3a. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIN 0TOOP.
OOmiecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TPY/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJUM W BETBU DBOJIOIMH 4YEJIOBEKA: aBCTpaJIONUTEKH, YemoBek ymenbid, YenoBek
npsaMoxo i, YenoBek HeaHaepTalbCKui, UenoBek pasyMHbIA. HaxoIKM HMCKONAaeMBIX OCTaTKOB, BpeMs
CYIIECTBOBaHUS, 00JIACTh PACTIPOCTPAHEHHSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHS.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPONEOHIHAs (€Bpa3uiicKas), HErpo-aBCTPAIOUAHAS
(’xBaTOpuaNbHAasi), MOHIOJIOWJHAs (a3MaTCKO-aMepuKaHCKas). UepThl MPUCIOCOOICHHOCTU MpeACTaBUTENCH
YeJI0BEYECKUX Pac K YCIOBUAM cyllecTBOBaHUs. EquHcTBO yenoBeueckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:
[Moptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muuiep, I'. FOpu, Y. JapBuH.

Tabmumbl u cxembl: «Bo3HukHOBeHHEe COJHEYHOW CHCTEMBbl», «Pa3BUTHE OPraHWYEcKOrO MHUpPay,
«PactutenbHas kinertka», «KuBoTHas kierka», «lIpokapmoTnueckas kinetka», «CoBpeMeHHas cHcTeMa
OpraHMYecKoro Mupa», «CpaBHEHHE AaHATOMUYECKHUX YE€PT CTPOCHUS YEJIOBEKA U YETIOBEKOOOPA3HBIX 00€3bsH,
«OCHOBHBIE MECTA MAJCOHTOJOTHYECKUX HAXOJOK MPENKOB COBPEMEHHOIO YEIOBEKa», «JpeBHeuIne Iroamy,
«/IpeBHue moan», «llepBbie COBpeMEHHbIE TN, «HeT0BeUeCKUEe pachi».

O6opynoBanue: Mmynsiku  «IIpoucxoxaenue uenoBeka» (OIOCTHI aBCTPAJIONUTEKAa, MUTEKAHTPOIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIENKU WM H300pakeHHs KAMEHHBIX OpPYAMN IMEepBOOBITHOIO YeIOBeKa
(kamMHU-"OTIIIEpBI, pyOMIa, ckpelsa), TeoXpoHoJIOrHueckas Tabmuna, KoJulekius «DopMbl COXpaHHOCTH
MCKOIAEMBIX )KUBOTHBIX U PACTCHHID.

JlaGopaTopHble M IpaKTHYecKue padoThbi:
[IpakTueckas pabota Ne 1. «/3yueHnue uckomaeMbIX OCTATKOB PACTCHUN U 5KMBOTHBIX B KOJIICKIIUSIX).

OKcKypeus «IBOJIOLMS OPraHMYECKOro MUpa Ha 3emJie» (B €CTeCTBEHHO-HaYUHBIH WM KpaeBeI4eCKUn
My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKoJlorus Kak HaykKa. 38.]_'[8.‘11/1 U pasaciibl 3KOJIOTHH. MeToapl SKOJIOTMYECKUX HCCIEIOBaHUM.
DKOJIOTUYECKOE MHUPOBO33PCHHUEC COBPECMCHHOT'O YCJIOBCKA.

CpCZ[LI oOuTaHUs OpraHu3MoOB: BOAHAA, HA3CMHO-BO3AyIIIHAA, TIOYBCHHAS, BHYyTPUOPTaHU3MCHHAs.

DKOJIOTUYECKHUE (baKTopBI. KJ'IaCCI/I(I)I/IKaLII/ISI OKOJIOTHYCCKHUX (paKTOpOBZ aGI/IOTI/I‘-IeCKI/IC, OMOTHYECKUE U
AHTPOIIOTCHHBIC. I[CIZCTBHC OKOJOTHYCCKUX (paKTOpOB Ha OpraHu3Mhbl.



AbGuotnueckue (aKTOphl: CBET, TeMIeparypa, BiIakHOCTh. Doronepuoamsm. IIpucnocobneHus
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKIX (PaKTOPOB. BHOIOTHUECKHE PUTMBI.

buotnueckue (akropsl. Buabl OHOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHIUS, XHITHUYECTBO, CHMOHO3
u ero ¢opwmel. Ilapazutusm, Koomepamus, MyTyajan3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeHUTpanu3M. 3HaueHHe OUMOTUYECKUX B3aUMOJEHCTBUM JI CYILIECTBOBAaHUS OPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpUCTUKU mnonyisiiuu. OCHOBHBIE MOKa3aTeNd MOMYJALHUU: YHCIEHHOCTD,
IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, HPUPOCT, MuUrpauus. J[MHaMuUKa YUCIEHHOCTH MOMYNISIUU U €€
perynanus.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkens.

Tabmuiel  u cxembl: kapta «lIpuponnbpie  30HBI  3emiun», «Cpenbl 00MTaHHS OPraHU3MOBY,

«Dotonepuoguzmy», «llomynauun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH MNOMYIAUIMH HHDY30pHUn-
Tybenskny, «[IuimeBsie memm».

JlabopaTopHble U NPAKTHYECKHE PadOThI:
JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUH W3 PA3HBIX MECT OOUTAHUS.
JlabopaTtopnast pabota Ne 4. «BnusiHMe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktruueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISALMA pa3HBIX BUIOB PACTCHHI.

Tema 4. Coo01ecTBa M DKOJIOTHYECKHE CHCTEMBI.

CooOriecTBO  OopraHu3mMoB — OworeHo3. CTpPyKTypbl OHOIIEHO3a: BHUJOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Buabi-noMmuaanTel. CBsi3u B OHOIICHO3E.

DKOJOTHYECKUE CUCTEMBI (BKOCI/ICTGMH). ITonsarue 00 dKOCHCTEME U 6I/IOFCOI_ICHO3C. CDYHKI_II/IOHaJ'ILHLIe
KOMIIOHCHTBI 5KOCUCTCMBbI: ITPOAYLICHTBI, KOHCYMCHTbBI, pCAYLICHTHI. prrOBOpOT BCHICCTB U IIOTOK DHCPIrvU B
OKOCHCTEME. TpO(i)I/I‘leCKI/Ie (HI/II_HGBBIC) YPOBHU 5KOCHCTCMBI. ITuieBkie LIENM U CETH. OCHOBHBIE ITOKa3aTeIIN
OKOCHCTCMBI: 6I/IOM8.CC3., IpoaAyKIU:. DKOJIOTHYECKHE nmupamMuabl: MIPOAYKHOHUH, YUCICHHOCTH, 0HOMACCHL.
CBo¥icTBa AKOCHUCTEM: YCTOIZHHBOCTB, caMoperyJrsinusa, pa3BUTHUC. CYKHCCCI/IH.

HpI/IpOI[HHC DKOCHUCTEMBI. JKOCHUCTEMBI 03ép " PCK. DKocHCTeMa XBOMHOIO WIIH MMHAPOKOJIMCTBCHHOT'O
Jeca.

AHTpOHOFCHHBIe 9KOCHCTCMBI. AI‘pOBKOCI/ICTeMBI. yp603KOCI/ICTCMLI. buonornyeckoe u X03s5iCTBEHHOE
3HAYCHUEC arpOdKOCUCTEM U yp603KOCI/ICTCM.

buopasnoobOpasue kak (haktop ycToMunBOCTH SKocucTeM. CoxpaHeHHe OUOJIOTHUECKOTO Pa3HOO00pa3us
Ha 3eMIie.



Yuenue B. U. Bepuaackoro o 6uocdepe. ['panutisl, coctaB u crpykrypa 6uochepsl. JKuBoe BemecTBo
u ero ¢yakuuu. OcoOeHHOCTH OHMOChEpbl Kak TIII0OANbHOM HSKOCHUCTEMBbI. JIMHaMUYeCKOoe paBHOBECHE U
oOpartHas cBsi3b B bnocdepe.

KpyroBopoTsl BelecTB M OHMOr€OXMMHYECKHUE IUKIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HaJIbHOCTh
ouochepsl. OCHOBHBIEC OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emiau. AHTpPONOTEHHbIE U3MEHEHHs B Ouocdepe. [nodanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBanre mnpupoAbl U denoBeuecTBa. CoxpaHenme OuopasHooOpasusi Kak OCHOBa
ycroitunBoctn  Omocdepsl. OCHOBa  paIlMOHAIBFHOTO  YIPABIEHHS TMPHPOJHBIMU  pecypcaMu M HX
ucnoJib30BaHue. J[OCTHKEeHUs: OMOJIOTUH U OXPaHa MPUPOIBI.

JdemoHcTpaumnu:
Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabauie! u cxembl: «IIuimesbie nenu», «buoneHos: cocras u cTpykrypay», «lIpuponHsie coobdiiecTBay,
«lenu nmutanusy, «Konoruueckas nupamuaa», «buocdepa u yenoek», « IKOCUCTEMA MIHPOKOIMCTBEHHOT O
neca», «I9KOCHCTEMa XBOWHOIO Jieca», «brmoneHo3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTpONOTEHHBIE
BO3)1€I\/'ICTBI/I$I Ha mOpupoay», «Baxxueimme MCTOUYHUKH 3arpsi3HCHUA BO34yXa M TI'PYHTOBBIX BOI», «ITouBa —
BayKHeHIIasi cocTaBisitomiast Ouocdeps», «DaxkTopsl nerpaganuu nousy, «llapuukossiil 3¢ dexT», «PakTopsl
pPaIMoOaKTUBHOTO 3arpsizHeHus Ouocheprr», «OOmas crpykrypa Omocheps», «PacmpocTpaHeHue >XU3HH B
onocdepe», «O30HOBBIN 3kpaH Ouochepnr», «KpyroBopor yriepoaa B Ouochepe», «KpyroBopor azora B
IPUPOIE».

O06opynoBaHue: MOJIETb-AIIIIAKAIHS «Tunnyaeie OHOIIEHO3BI», repbapuit «PacturenpHrIe
coobmiecTBa», Koyuiekiuu «buonenos», «Bpeautenu BakHEHIIMX CEIbCKOXO3AWCTBEHHBIX KYIBTYpY,
repOapuu M KOJUIEKIIMM PACTEHUHN U )KMUBOTHBIX, MPUHAJUICKAIINE K Pa3HBIM IKOJIOTUYECKUM T'PYIIaM OJHOTO
Buaa, KpacHas kaura Poccuiickoit denepariun, n300pakeHUsI OXpaHIEMbIX BUJIOB PACTEHUH U )KMBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IIPOI'PAMMBI 110 BHUOJIOTHMHM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNM A

Cornacio ®I'OC COO, ycraHaBauBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHHs OOydarolIMMMCS
IIpOrpamMmm CpegHero oouiero o0pa3oBaHus: JHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHUS NPCIAMETA «buosorus» BbIJEICHBI (1(13%:021185(§
COCTaBJIAOIIUE. OCO3HAHUC O6y‘-IaIOIJ_[I/IMI/ICH pOCCHfICKOﬁ Fpa)KHaHCKOﬁ HUACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTUIO, CAMOCTOATCIIBHOCTU MW CaMOOIIPCACICHUIO, HAJIMYUC MOTHUBAIIUU K O6y‘-ICHI/IIO 61/IOHOFI/II/I,
HEJICHAIPABJIICHHOC Pa3BUTUC BHYTPCHHUX y6e)K,Z[eHHﬁ JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH U



UCTOPHUYECKUX TPAAULUN Pa3BUTHS OHMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBATbCSI B CBOEH JESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAaMH, IPHUCYILIUMU CHCTEME
OMOJIOrMYECKOTO 00pa30BaHUs, HAIUYME IKOJOTMYECKOTO IPAaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh LEJIU U
CTPOUTbH KU3HEHHBIE IIJIaHbI.

JImaHOCTHEIC PE3YIbTAaThl OCBOCHUA IIPEAMCTA «bnonormsa JOCTUIalOTCA B CIHWHCTBC y‘I€6HOI71 u
BOCITUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUM C TpadUuIWMOHHBIMH pOCCHfICKPIMPI CONMOKYJIbTYPHBIMU,
HCTOPHUYCCKMMU U AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMU, IMPUHATBIMU B O6HIGCTB€ IpaBuUJIaM U HOpMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT IMpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIUTAHUS W CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEM MO3ULMN JMYHOCTH, MATPUOTU3MA, YBAXKCHHUS K 3aKOHY W IIPaBOIOPAJKY, YEIOBEKY TpyAa H
crapmieMy IIOKOJICHUIO, B3daMMHOI'O0 YBaXCHUS, 6epe>1<H0r0 OTHOIICHUA K KYJIbTYPHOMY HACICAUIO U
TpaJuLsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAOLIEH cpeie.

JImaHOCTHEIC PE3YIbTAaThl OCBOCHUA y‘~I€6HOF0 npeamMeTa «bnonorus JOJDKHBI OTpaXaTb TOTOBHOCTL U
CIIOCOOHOCTh 00Y4YaOIIMXCSl PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MNO3UIMEN JIUYHOCTH,
CUCTEMOW  IIGHHOCTHBIX OpPHEHTAlMil, TO3UTUBHBIX BHYTPEHHUX  YyOEXJIEHUH, COOTBETCTBYIOIIMX
TPAAUIIUOHHBIM LIECHHOCTIAM pOCCHfICKOFO 06HIGCTBa, paciiupCHUC )KU3HCHHOT'O OIIbITa W ONbITAa ACATCIBHOCTH
B IIpOLECCe peain3alliii OCHOBHBIX HaHpaBJ'[eHI/II\/II BOCITUTATEIILHOMI JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMUS:

c(OPMHUPOBAHHOCTh T'PAKIAHCKOW MO3UITMK 00YYAOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOTO HJICHA
POCCHUICKOTO 00IIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTU IIPpHU CO3JJaHUU y‘Ie6HbIX IMPOCKTOB, PCHICHUHA
yLI€6HBIX " IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJITHCHHUHN OMOJIOTHYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIPEIEIISTh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOM YKU3HU H
O0OBSACHATH €€;

YMCHHEC YUUTBIBATH B CBOUX ﬂeﬁCTBHHX HeO6XOI[I/IMOCTb KOHCTPYKTHBHOI'O BBaHMOHeﬁCTBHH JTIOACH ¢
Pa3sHbIMHA Y66)KI[CHI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTSAMHU U COLUATIBHBIM ITOJIOKCHUCM;

TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOLECCE COBMCCTHOI'O BBLIIIOJHCHUSA y‘le6HLIX, IIO3HABAaTCJIBHBIX U
HCCICA0BATCIBCKUX 3a/ia4, YBAXKUTCIBHOI'O OTHOHMICHUSA K MHCHHUIO OIIIIOHCHTOB IIPU O6CY)KI[€HI/II/I CIIOPHBIX

BOIIPOCOB OHOJOTMYECKOTO COACPIKAHUS;

TOTOBHOCTHB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMUS:

C(OPMHUPOBAHHOCTh POCCUHCKON T'pa)TaHCKOM HJEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepex PonmHOMN, ropaoctu 3a CBOM Kpai, cBOO PoauHy, CBOM SA3BIK U
KYJIbTYpY, IPOLUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEIUIO U MaMSATHUKaM IPUPOJbI, TOCTUKeHusM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/JIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUICKUX YUEHBIX B CTAHOBIICHHE U PA3BUTHE OMOJIOTUH, TOHUMAHU
3HAa4YeHHUs1 OMOJIOTUH B MIO3HAHUU 3aKOHOB IPUPOJIbI, B )KH3HH YeJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

ujelHas yOexJaEHHOCTh, TOTOBHOCTh K CIyXeHHIO W 3ammure OTeyecTBa, OTBETCTBEHHOCTH 3a €ro
CyIn0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOa;
c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIICHHWE K CBOMM POJUTENSAM, CO3aHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEeMENHOM )KM3HU B COOTBETCTBUU C TPAAUIIUSIMU Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO W TEXHHUYECKOIO TBOPYECTBA,
CHOpTa, TPYyAa, OOIIECTBEHHBIX OTHOILICHUII;

IIOHMMAaHHEC SMOIIMOHAJIBHOT'O BOS,Z[GIZCTBHH JKUBOU npUupoabl U eé OCHHOCTH;,

TOTOBHOCTb K CAMOBBIPAKCHUIO B Pa3HbBIX BHAAX HCKYCCTBA, CTPCMIICHUC IIPOSABJIIATL KaA4YCCTBA
TBOpquKOﬁ JIMYHOCTH,

5) pusnyeckoro BocnuTaHUS, (OPMHPOBAHHSI KYJbTYPbl 3A0pPOBbSI M 3MOIMOHAJBLHOIO
Os1aromosy4us:

MOHUMAaHKE U peaju3alus 3J0pOBOro u 6e3omacHoro obpasza kKH3HH (3I0pOBOE MUTAHUE, COOTIOCHHE
TUTUEHUYECKUX MPaBUI U HOPM, COAIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA, peryispHas Qusudeckas
aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

IMOHUMAHUC [NCHHOCTU IIpaBUJI HHAWBUAYAJIBHOTO W KOJUICKTHUBHOI'O 0€30I1acHOTO INOBCACHUA B
CUTYyallUdX, YI'PpOXKaAOIUX 3J0POBbIO U JKU3HU HIO,[[Cﬁ;



OCO3HAHME TOCIEACTBUNA M HEMPUATHS BPEIHBIX NPUBBIUCK (YIOTPEOJCHHs alKOTOJsl, HAPKOTHKOB,
KYpEHUs);

6) TPy/10BOr0 BOCIIUTAHUSI:
TFOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MacTepcTBa, TPYAOI00HE;

TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTU TEXHOJIOTHYCCKON U COIII/I&JIBHOﬁ HalpaBJICHHOCTH,
CIIOCOOHOCTE HHUIUHUPOBATD, INTAHUPOBATH U CAMOCTOATCIIBHO BBITIOJIHATE TaAKYIO ACATCIBHOCTD,

MHTEpPEC K PasIuuHbIM chepaM NpodecCHOHATBHON NeATeNFHOCTH, YMEHHE COBEPINATh OCO3HAHHBIN
BbIOOp Oyaymielt npodeccuu 1 peann30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKU I1e1eco00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOUYHUKY KU3HH Ha 3emiie, OCHOBE €&
CYIIECTBOBaHUS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKOW KYJIbTYphl: IMPHOOpETEHHE OMbITa IMJIAHUPOBAHUS MOCTYIKOB U
OILICHKH MX BO3MO>KHBIX TOCIEACTBUI JUI OKPY)KAIOIIEH Cpeibl;

0CO3HaHME II100aIbLHOIO XapakTepa 5KOJIOIrm4€CKux r[po6neM n HYTeﬁ HUX pCHICHUA,

CIIOCOOHOCTB MCIIOJIHb30BaTh an/I06peTaeMLIe IIpyu U3y4YCHUU OMOJIOrUY 3HAHUS U YMECHHUA IIPpU pCUHICHUN
HpO6J'IeM, CBA3aHHBIX C pallMOHaJIbHBIM IIPHUPOAOITI0JIb30BaAHUEM (CO6J’IIOI[CHI/IG IIpaBUJI MMOBCACHUA B IIPUPOJEC,
HaIIpaBJICHHBIX HAa COXpaHCHUEC PaBHOBECH B DKOCUCTEMAX, OXpaHy BUI0B, SKOCHUCTEM, 6I/IOC(bepBI);

aKTUBHOE HEMpHUATHE JEHCTBUM, NPUHOCALUIUX Bped OKpYXKawIled MNPUPOAHON cpelne, yMEHUeE
MIPOTHO3UPOBATh  HEOJNArONMPUSATHBIE JKOJIOTUYECKHE IOCIEACTBUS  MNPEANPUHUMAEMBIX JIEHCTBUH U
MpeI0TBPAIATh HX;

HaJIMYHUC Pa3BUTOI'O SKOJIOTHYCCKOI'O MBIIJICHUA, 9KOJIOTUUYECKOM KYJIbTYpPBI, OIbITa ACATCIBHOCTU
9KOJIOTUYECKOH HAIIpaBJICHHOCTHU, YMCHUA PYKOBOIACTBOBATLCA MMU B H03HaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ u
COIIMATBHOM MMPAaKTUKE, TOTOBHOCTU K Y4YaCTHIO B HpaKTquCKOﬁ JIESITEILHOCTH  DKOJIOTHYECKOM
HAITPpaBJICHHOCTU;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
0O0I11eCTBEHHOH MPAKTUKHM, OCHOBAHHOTO Ha JIMAJIOre KyJIbTYpP, COCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;



COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPbl KaK CpPEACTBA B3aUMOJCHCTBUS MEXIY
JIIOJIbMU U ITIO3HAHUS MUDPA;

MOHUMaHHUE CrenU(pUKUA OMOJIOTHH KaK HayKH, OCO3HaHHs €€ poiid B (POPMUPOBAHHH PALOHAILHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM LIEIOCTHOTO NPEACTaBICHUS 00 OKPYXKAIIEeM MHPE Kak O eIWHCTBE
IIPUPO/IbI, YEIOBEKa U OOIIECTBA, B IO3HAHUU ITPUPOJAHBIX 3aKOHOMEPHOCTEN U peIIeHUH IPo0JIeM COXpaHEHHUS
IIPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JUTSI COBPEMEHHOM IIMBUJIM3AIMN: 00ECTICUCHHSI HOBOTO YPOBHS
Pa3BUTHS MEIUIMHBI, CO3aHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pEIlaTh PECypCHBIE MPOOIEMBI
pa3BUTHS YEJOBEYECTBA, MOWCKA IMyTEe BBIXOJA M3 TIOOAIBHBIX SKOJOTHYECKHX IMPOOJIeM M oOecredeHus
nmepexoja K YCTOWYMBOMY pa3BUTHIO, pPAlUMOHAIBHOMY HCIOJB30BAaHUIO IPUPOJHBIX PECYPCOB M
(OpMHUPOBAHMIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHHH OHOJIOTMYECKHX 3HAHWUW B IIEJISIX TOBBIMIEHUS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIHHOM TPAMOTHOCTH OOYYaroIiuxcs,
dhopmupyemMoit Ipu U3y4eHUU ONOJIOTHH;

IMIOHUMAHUEC CYIIHOCTH MCETOJ0B IIO3HAHHUA, HCIIOJB3YEMbIX B C€CTCCTBCHHLIX HayKaXx, CITOCOOHOCTH
HCIIOJIB30BAaTh IOJYyYaCeMbIC 3HaHUA JJId aHalli3a | OOBSICHEHHUS SIBJICHUU OKpyXaromero Mupa Hu
MPpOUCXOAAIINX B HEM I/ISMeHeHI/Iﬁ, YMCHHE ICIIaTh 000CHOBAHHbBIE 3aKJIIOUECHHUS Ha OCHOBE HAayY4YHBIX q)aKTOB n
HMCIOIIUXCA TaHHBIX C HEJIBIO MOJIYYCHUS JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTHb CaMOCTOSTENLHO MCIIOJIB30BaTh OHMOJIOTHMYECKHE 3HAHUS IJi1 pCIICHUA HpO6J’I€M B
PCATBbHBIX JKU3BHCHHBIX CUTYyallUusAX;

OCO3HaHUEC NI ECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH  OCYHICCTBJIATL TIMPOCKTHYIO U
HCCICA0BATCIbCKYIO ACATCIIbHOCTD MHAUBHUAYAJIIbHO U B I'PYIIIIC,

FOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPLIBHOMY O6pa30BaHI/IIO u CaMOO6pa3OBaHI/II-O, K AaKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMHU HOTpe6HOCT${MI/I.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIe pe3ylabTaThl OCBOEHUSI y4eOHOTO npeaMera «bHoIorusy BKIIOYAIOT: 3HAUUMBIE IS
(dbopMUpOBaHHUS MMPOBO33pEHHSI OOYYAIOUIMXCS MEXAUCHUILUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe
MOHATHUS, OTpaXKarollue IeJOCTHOCTh HAay4YHOW KapTHMHBI MHpa M cHeuupuKy METOJOB IO3HAHMS,
UCMOJb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPIHs, SBJICHHE, MPOILECC, CUCTEMa, HAy4HbIH (axT,
MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOII0IeHHE, U3MEPEHHE, IKCIIEPUMEHT
U JIpYTUX), yHUBEpcalbHble y4deOHble AEUCTBHUS (MO3HABAaTEJIbHbIE, KOMMYHHUKATHUBHBIE, DETYJIsSTHUBHBIE),
oOecrnieunBaromue  (GopMHpOBaHHE  (DYHKIMOHAIBHOW TI'PAaMOTHOCTM M  COLMAIBHOW  KOMIIETECHIIMU
oOyJaromuxcsi,  CIOCOOHOCTh  OOYYalOIIUMXCsS  HCIOJIb30BAaTh  OCBOEHHBIE  MEXIAUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHMBEpCalbHbIe Yy4deOHbIE JCWCTBUS B TMO3HABATENBHOW M COLMAIBHOM
MIPAKTHKE.

MeTaHpe,Z[MeTHLIC pe3yibTaTbl OCBOCHUA HNpPOTpaMMBI CPCIAHCTO O6H_ICFO 06pa30BaHI/I}I JOJDKHBI
OTpPaXKaTh:



OBi1ajieHHe YHUBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMU 1€ CTBUSIMU:

1) 6a3oBble JOrHYeCKHeE JICHCTBUS:

CaMOCTOSTEIBHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

HCII0JIb30BAaTh NP OCBOCHUHA 3HAHUU HpI/IéMI)I JIOTUYCCKOT'O MBIIJICHU S (aHaJH/IBa, CHUHTC34a, CpaBHCHUA,
KJIacCU(UKAIUU, 000O0IICHNS), PACKPHIBATH CMBICT OHOJOTHYCCKUX TOHSATHH (BBIICIATh WX XapaKTCPHBIC

IMPpU3HAKW, YCTAHABJIUBATh CBA3U C IPYIrUMU HOH?[TI/H[MI/I);

ONpCAC/IAATE LCIW JACATCIBHOCTH, 3aJiaBas IMapaMETpbl W KPUTCPUHM HX JOCTUKCHHSA, COOTHOCHTDH
PE3YIbTATBI ACATCIIBHOCTH C IIOCTABJICHHBIMU LCJISIMU

HCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTHL JIOTUYCCKUEC PACCYKICHUS (I/IH)IYKTI/IBHBIG, ACAYKTHBHBIC, II0 aHaJ'IOFI/II/I), BBISBJIATH
3aKOHOMCPHOCTHU U TPOTUBOPCUUSA B paCCMATPUBACMBIX ABJICHUAX, (I)OpMy.HI/IPOBaTI) BBIBOJBI U 3aKJIFOUYCHU S,

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEACTBA JJIs MPEACTABICHHS CYIECTBEHHBIX CBA3EH M OTHOLIEHUM B
M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMH PAa3HOTO pOJa, BBISIBICHHBIX B Pa3IMYHbIX
MH(POPMALMOHHBIX HCTOUHUKAX;

paszpabaTeiBaTh IUIaH peIIeHUs MpoOJeMbl C Y4YETOM aHalu3a HMEIOIIUXCS MAaTepUabHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTDb, OLICHUBATH COOTBETCTBUEC PE3YJIbTATOB LIC/ISIM, OLICHUBATH PUCKU
HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPAMHUPOBATH W BBIINIOJIHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O H KOM6I/IHI/Ip0BaHHOFO
B3aHMOHeﬁCTBHH;

pa3BUBaTh KPCATHUBHOC MBIIJICHUEC IIPU PCIICHNUH JKU3HCHHBIX HpO6J'ICM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeiiCTBHS:

BJIaJICTh HaBbBIKaMM y‘Ie6HO-HCCHeﬂOBaTCHLCKOﬁ n HpOCKTHOfI ACATCIIbBHOCTH, HABBIKAMU PA3pPCHICHUA
HpO6J'ICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOHUCKY MCTOIOB PCHICHHA TPAKTUUCCKUX
3aa4, MPUMCHCHUTIO PA3JIMIHBIX MCTOJOB IMO3HAHUS;

HCIIOJIb30BATH PA3JIMYHBIC BHUAbI ACATCIBHOCTHU IO IHOJYYCHHIO HOBOTO 3HAHHA, €TO HMHTCPHPCTAIUU,
HpCO6pa3OBaHI/IIO U MMPUMCHCHUIO B y‘{e6HLIX CUTyalusX, B TOM HYUCJIC IPpU CO3AaHUN y‘{e6HBIX n COMMaJIbHBIX
IIPOCKTOB,

q)OpMI/IpOBaTB Hay‘IHBIf/'I THIT MBIIIIJICHUS, BJIAACTD Hay‘IHOﬁ TCpMHHOJ’IOI‘HCﬁ, KIIOYCBBIMU IMOHATHAMHA U
METOJaMU;



CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 33a/la4d B 0Opa30BATEIILHOU NEATEIBHOCTH U KU3HEHHBIX
CUTyalusX;

BBIABJIATE HNPUYHUHHO-CICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3a/iavdy, BbBIABHUIATb THUIIOTC3Y eé
peliCHud, HAXOAWUTh ApTYMCHTBI I HOKAa3aTCJIbCTBA CBOUX yTBep)KIIeHI/IfI, 3a1aBaTh MapaMCTPbl U KPUTCPUU

pelIeHus;

AHAJIM3UPOBATE TIOJYUCHHBIC B XOAC PCEHICHHA 3aJadu pPE3YyJIbTaTbl, KPUTUUYCCKU OLCHUBATHL HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHHEC B HOBBIX YCIIOBUAX]

J1aBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITH  IEJICHANPABICHHBI  MOWCK TEPeHOoca CpPeACTB W CIHOCOOOB  JCWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETb IEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U PAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTb HOBBIC HJCH, MpCajaraTb OPWUIMHAJIBHBIC IMOAXOAbl W PCIICHHA, CTAaBUTH HpO6J’IGMBI n
3aaa4u, JOMYCKAIHUE AJIbTCPHATUBHBIC PCIICHU .

3) pabora ¢ unopmanmeii:

OPHEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHKAX HHPOpMammu (TEKCTe y4eOHOTO TOCOOHs, HAay4IHO-
MOTYJISIPHON JITEpaType, OWOJIOTUYECKUX CIIOBApSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHere), aHamM3upoBaTh HHGOPMAIUIO pa3IMYHBIX BUJIOB U (DOPM MpE/ICTaBICHUS, KDUTHYECKH OTICHUBATh
e€ T0OCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTb;

dbopMynupoBaTh 3ampockl U MPUMEHATh PA3IMYHBIE METOJbI MPHU MOHCKE U O0TOOpe OMOJOTHYECKO
uHpopmaluu, He0OXOAUMOM /ISl BBITIOJTHEHUSI YYeOHBIX 3a/1a4;

IIpuo 6p€TaTb OIIBIT HCIIOJIb30BaHHUA I/IH(I)OpMaI_II/IOHHO -KOMMYHUKATHBHBIX TeXHOHOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX TIOUCKOBBIX CUCTCM;

CaMOCTOSITEJILHO BBIOMpATh ONTHMAJIbHYIO (OpPMY TIpPEACTABICHUS OHOJOTMYECKOW HH(MOpMAIIUU
(cxembl, rpaduky, qUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOe€);

HCIIOJIb30BATb Hay‘lHBIfI A3BIK B Ka4CCTBC CPCACTBA IIpU pa60Te ¢ OHMOJIOrHYeCcKOoi I/IH(i)OpMaLII/Ieﬁl
MNPpUMCHATE XUMHUUYCCKHUC, (1)I/ISI/I‘ICCKI/IG n MAaTCMaTU4YCCKUC 3HAKM U CHUMBOJIBI, q)OpMy'J'H:I, a66peBI/IaTypy,

HOMCHKIJIATYpYy, UCIIO0JIb30BATh U HpeO6p330BLIBaTL 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATJISITHOCTH,

BJIaJICTb HABbIKAMU PpACIIO3HABAHUA W 3allWUTHI I/IHq)OpMaI_II/II/I, PIH(I)OpM&I.[PIOHHOI’I 0€30ITaCHOCTH
JIMYHOCTH.

OB.TIa)IeHI/le YHUBEpPCAAbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSIMM:



1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIlMM BO BCeX cdepax >KHU3HHM, AKTUBHO YYacTBOBaTh B JHAJOre WIH
JMCKYCCHUM TIO CYIIECTBY OOCYXIaeMoil Tembl (YyMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEIaraeMo 3a/1auM, yYUThIBaTh UHTEPECHI U COIIACOBAHHOCTD MO3ULIMM IPYrUX
YYaCTHUKOB JIaJIOra WIN JUCKYCCUN);

pacro3HaBaTh HEBepOalbHBIE CpeACTBAa OOIIEHUs, TOHMMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MIPEMOCHIIOK BOSHUKHOBEHHSI KOH(DJIMKTHBIX CUTYAIHi, YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS] U B3aUMOJICUCTBUS, TOHUMATh HAMEPEHHS JAPYTUX JIOJIEH,
MPOSIBJISITh  YBAKUTEIBHOE OTHOIIEHHWE K COOECeNHMKY W B KOPpPEKTHOW (opme ¢opMynupoBath CBOU

BO3paKEHHUSI,

pa3BépHYTO W JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHHA C MUCIIOJIb30BAHUCM SA3BIKOBLIX CPEACTB.

2) COBMeCTHAS 1eSITeJIbHOCTh:
MMOHMMAaTh WU HCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW W WHAMBHUAYaJbHON pabOThl MpU peleHUuH
O6uosornueckoi mpoOieMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYNIOBBIX (POpM B3aUMOJEHCTBUS

TP PEIICHUH Yy4eOHOH 3a/1auH;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUN € y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0TO WiIeHa KOJIJIEKTUBA;

IpUHUMATh LEJIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BbIBATL WU KOOPAWMHHUPOBATH ,HCfICTBHSI no eé
JOCTHIXKCHHUIO: COCTAaBJIATH IIJIaH HCﬁCTBI/Iﬁ, pacrpeaciiaTb pPojnd C y‘IéTOM MHEHUM Y4aCTHHUKOB, O6CY)KI[aTb

pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KayeCTBO CBOET0 BKJIaJa M KaXJIOTN0 YYaCcTHHMKAa KOMaHAbI B OOIIMH pe3ynbTarT IIo
pa3paboTaHHBIM KPUTEPUSIM;

npempiiaratb HOBBIC ITPOCKTBI, OLCHUBATL UACU C IO3UIHUHU HOBHU3HBI, OPUTI'MHAJIbHOCTH, HpaKTHqCCKOﬁ
3HAa4YUMOCTH,

OCYIICCTBJIATL TIO3UTHUBHOC CTPATCIHYCCKOC TIOBCACHHUC B PA3JIMYHBIX CUTyallUAX, HPOABIIATH
TBOPYCCTBO U BOO6p8.)KCHI/Ie, OBITh HMHUIIMATHBHBIM.

OBJiajieHNe YHUBEPCATbLHBIMH PeryJIITHBHBIMH 1eiCTBUSAMU:
1) camoopranu3amnms:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHMS JUIS BBISBICHUS IMPOOJIEM W UX pEIIeHUS B JKU3HEHHBIX WU
y4eOHBIX CUTYyalUsX;

BLI6I/IpaTB Ha OCHOBE OMOJIOTHYCCKHMX 3HAHUU LECJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOUX JENUCTBUSX U
MOCTYIKax Mo OTHOICHHUIO K JKMBO pupoac, CBOECMY 3I0POBbLIO U 3IOPOBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO OCYIIECTBJISTh IMO3HABATEIBHYIO JEATEIbHOCTb, BBISBIATH MPOOJIEMBbI, CTaBUTh W
dbopMynupoBaTh COOCTBEHHBIC 33141 B 00pa30BaTEIbHON JACSITEILHOCTH U )KU3HCHHBIX CUTYaIlHsIX;

CaMOCTOSITEIIbHO COCTABIIATH IUIAH PEIIeHUs MPoOIeMbl C YIETOM MMEIOLINXCSI PECypCOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U IIPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX [TPEANIOUYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHHUIO IIMPOKOW J3PYIUIMU B pa3HbIX 00JacTSIX 3HAHUM,
MTOCTOSIHHO TMOBBIILIATh CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYallMsIM, BHOCUTh KOPPEKTHBBHI B JCSATEIHHOCTH, OIEHUBATh COOTBETCTBHE
PE3yJIbTATOB LEISAM;

BIIQJIETh HAaBBIKAMU [IO3HABATEJIbHOM peQIeKCHHd KaK OCO3HAaHUS COBEpIIAeMbIX JEHCTBUH U
MBICIIUTEIBHBIX MPOILIECCOB, UX PE3YAbTATOB M OCHOBAHMI, MCIOIb30BaTh MPUEMBI pedieKCuu Uid OLEHKU
CUTYaIlH, BBIOOpA BEPHOTO PELLICHHUS;

YMETb OLUCHHUBATH PUCKHU U CBOCBPEMCHHO IIPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,

IIPpUHKUMATb MOTHBBI U ApTYMCHTBI APYIrUX IIPHU aHAJIU3€ PE3YIIbTATOB ACATCIBHOCTH,

3) npuHsATHE CeOsI U IPYTHX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUD C MO3UIUU APYTOoro 4Cj0OBCKa.

HNPEAMETHBIE PE3YJIBTATBI



[Ipenmernsie pe3ynbTaThl ocBoeHHs mporpamMmbl COO mo Ouosoruu Ha 6a30BOM YPOBHE BKIHOYAIOT
cneunpuyeckue s ydyebnoro mpeamera «buosorus» HaydHble 3HaHHSA, YMEHHUS M CIIOCOOBI JACWCTBUH 1O
OCBOEHHIO, MHTEPIPETALNU
U TpeoOpa3oBaHUIO 3HAHUM, BUIBI JIEATEIHLHOCTH IO MOJYYEHUIO HOBOTO 3HAHWS M NMPHUMEHEHHUIO 3HAHUN B
Pa3NUYHBIX YYEOHBIX CUTYaLUsX, a TAK)KE B PEATbHBIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ Onoioruei. B
porpamMmMme MPeMETHBIC PE3YJIbTAThI MPEICTABICHBI 10 TOJaM 00yUICeHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenMeTa «buonorus» ¢ 10 knacce NOKHBI OTPAKATH!

c(OpPMUPOBAHHOCTh 3HAHUI O MECTe U POJIM OMOJIOTMU B CHUCTEME HAyYHOTO 3HAHUSl €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KApTHUHBI MHpPa M HAyYHOTO MHUPOBO33pPEHUS, O
BKJIaJIE POCCUNMCKHX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIHOHAIBHON I'PaMOTHOCTH
YeJI0BeKa Ul PEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMCHHUE paCKpbIBaTb COJCPIKAHUC OMOJIOrNYECKUX TCPMHUHOB U HOHSITHH: KHN3Hb, KJICTKA, OPraHu3M,
MeTabonmm3M (OOMEH BEIIECTB M MPEBpaIleHHe DSHEPruH), TOMEOcCTa3 (CaMOperyssius), ypOBHEBas
opraHusanus )XUBbIX CUCTEM, CAMOBOCITPONU3BCICHUC (perO)IYKHI/ISI), HACJICACTBEHHOCTb, UBMCHUYNBOCTDL, POCT
U pa3BUTHE,;

yMEHUEe u3JlaraTh OWOJIOTHYECKHE TeOpuu (KJIETOYHAas, XPOMOCOMHAas, MYyTallMOHHAs, IEHTpaJbHAas
JI0OTMa MOJIEKyJIsipHOU Omosiorun), 3akoHbl (I'. Menaens, T. Moprana, H. 1. BaBwioBa) u yuenus (0 meHTpax
MHOT000pa3uss W TPOUCXOXKICHUS KyabTypHbIX pacteHuid H. W. BaBwioBa), ompenensiTe TpaHHIBI HX
MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAyYHOTO TIO3HAHMS B OMOJIOrMH: HAOMIOIEHNE U ONTUCAHHE JKUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUH, OpraHu3alsl U MPOBeIeHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJyYEHHBIX pPE3yJbTaToB,
MCIO0JIb30BAHHBIX HAYYHBIX TOHSITHM, TEOPHU U 3aKOHOB, YMEHHE JeNIaTh BHIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX
PE3yNbTaTOB;

YMEHHUEC BBIACIIATh CYIICCTBCHHBIC ITPU3HAKH BUPYCOB, KIICTOK ITPOKAPHUOT U OYKApPpUOT, OJHOKIICTOYHBIX
U MHOT'OKJIECTOYHBIX OPraHuU3MOB, 0COOEHHOCTH IIpoHeCCOB: oOMeHa BCIICCTB U IIPEBPAIICHUA SHCPIruu B
KIICTKCEC, (bOTOCI/IHTe3a, IUIACTUYCCKOI0 M SHEPIreTUYCCKOI'O O6M€Ha, XCMOCHHTE34, MMTO34a, Meﬁosa,
OINIOAOTBOPCHUS, Pa3MHOXKCHUS, NHAUBUAYAJIbHOT'O PA3BUTHA OpraHru3Ma (OHTOFGHCS);

YMCHHC INPUMCHATH ITOJTYUYCHHBIC 3HAHUWA I 00BSICHEHHST OMOJIOTUYECKUX IMpoucCcCcoB U HBHGHHI;'I, JJIA
MNPUHATHUA HPAKTUYCCKUX peH_IeHI/Iﬁ B MOBCEIHEBHOU KM3HM C ILICJIbIO oOecrieueHuss OE30IAaCHOCTH CBOEIO
3A0POBbA U 3I0POBBA OKPYKAOLIUX J'IIO,Z[GI‘/'I, CO6JHOI[CHI/IH HOPM TI'paMOTHOI'O ITIOBCACHHUS B Opr>K8.IOH.ICI>i
HpPIpOI[HOﬁ cpeac, NNOHHUMAHUC HCO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JIOCTHKEHUI COBpeMeHHOﬁ OuoJIoruu u
OMOTEXHOJIOT Ui JJIL pailUOHAJIBHOTO IMPUPOAOIIOJIb30BAHUS

YMCHHEC DpPCIIaTh OJJICMCHTAPHBIC TI'CHCTHYCCKUC 3aJa4d HaA MOHO- U I[I/II‘I/I6pI/I)IHOe CKpCUINMBAHUC,
CHCIVICHHOC HACJICA0OBAaHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpeHiuBaHug I HOPCACKA3aHUA
HacCJICJOBaHUs ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHUE BBINOJHATH JAOOpaTOpHbIE M MpaKTUYecKue paboThl, coOmonaTh MpaBuia Hpu padore ¢
y4eOHBIM U JIaOOpaTOpHBIM 000PYIOBaHUEM;

YMCHHUEC KPUTHUUYCCKU OLCHUBATH U HHTCPIPCTHUPOBATH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO COZCPpIKaHus,
BKIIFOYAOMI YO TICCBAOHAYYHBIC 3HAHUSA W3 PA3JIMYHBIX HWCTOYHHUKOB (CpCI(CTBa MacCOBOM I/IH(bOpMaI_II/II/I,



HAYYHO-TIOMYJISIPHBIC MaTePHasIbl), STHUCCKUE aCIICKThl COBPEMEHHBIX MCCIICIOBAHUI B OMOJIOTHUH, MEAUIIMHE,
OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC INMHMCHMEHHBIC M YCTHBIC COOOIIEHUs, 0000mas OHOJOTHYECKYIO
I/IH(bOpMaI_[I/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, 'PAMOTHO UCIIOJIB30BATh HOHATUNHBIN armapar OuoJIoTHH.

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS yueOHOTO nipenMeTa «buonorus» ¢ 11 knacce NOHKHBI OTPAKATH:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTe U POJIM OMOJIOTMU B CHUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MHpPa M HAy4YHOTO MHPOBO33pPEHUS, O
BKJIaJIE POCCUHCKUX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHATIBHON IPaMOTHOCTH
YeJl0BeKa Ul PEeIIeHUs )KU3HEHHBIX 33/1a4;

YMCHHUEC PACKPBIBATH COJACPIKAHUC OMOJIOTNYECKUX TEPMHUHOB U HOHATHH: BU, TTOITYyJIALUA, FGHO(l)OHI[,
ABOJIIONINS, JBWKYIIUE CHIBI ((aKTOPBI) SBOJIOIHMH, MPHUCTIOCOOJICEHHOCTh OPraHWU3MOB, BHI000pa3oBaHUE,
OKOJIOTUYCCKHUEC q)aKTOpI)I, 9KOCUCTEMA, IPOAYHUECHTBI, KOHCYMCHTBI, PCAYLCHTEI, HCTIH ITUTAHUA, DKOJIOTHUCCKAA
nupamuia, OuoreoneHos, onocdepa;

yMEHHUE u3JlaraTh OHOJIOTHYECKHE TeopHuH (dBoJronnoHHas Teopus Y. JlapBuHa, cHHTeTHYECKast TEOPHS
ABOJIIONIMM), 3aKOHBI M 3aKOHOMEpPHOCTH (3apozspimieBoro cxojctBa K. M. bapa, depenoBaHusi TriaBHBIX
HarnpaBiieHudd u myrei sBomonuu A. H. CeBeproBa, yuenuss o ouochepe B. U. Bepnanckoro), onpenensits
TPAHMIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOTO TIO3HAHMS B OMOJIOrMH: HAOMIOIEHNE U ONTUCAHHE JKUBBIX CHUCTEM,
MIPOLIECCOB U SIBJICHUH, OpraHu3alus U MpoBeJeHHe OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIBI)KEHHUE THUIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMH BEIMYHMHAMU, OOBSICHEHHE TMOJIY4YEHHBIX pPE3yJIbTaToB,
MCI0JIb30BAHHBIX HAYYHBIX TOHSITHM, TEOPHUl U 3aKOHOB, YMEHHE JeNIaTh BHIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX
pE3yNIbTaTOB;

YMEHHUE BBIJICISATh CYIIECTBCHHBIC MPHU3HAKU CTPOCHHS OMOJIOTMYCCKUX OOBEKTOB: BHUJIOB, MOIYJISIIUH,
MPOJYIICHTOB, KOHCYMEHTOB, pEIyIIEHTOB, OHOTEOIIEHO30B W 93KOCUCTEM, OCOOCHHOCTH IPOIIECCOB:
HACJIEJICTBEHHOW N3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPa, BUI000Pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB,
JCUCTBUS SKOJOTHMYECKHX (PAKTOPOB HA OPraHMU3MBI, MEPEHOCA BEIIECTB M MOTOKA YHEPTHMH B IKOCHUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUH B 3KOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB M OMOTEOXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMCHHC INPUMCHATH ITOJTYUYCHHBIC 3HAHUA JJIA 00BSCHEHHST OMOJIOTUYECKHUX IMpoucCCcoOB U HBHGHHI;'I, JJIA
MNPUHATHUA HPAKTUYCCKUX peH_IeHI/Iﬁ B MOBCEAHEBHOM KM3HU C IENIBIO obecneyeHns: 0€30IIaCHOCTH CBOETO
3A0POBbA U 3O0POBBA OKPYKAOLIUX HMHCﬁ, CO6JHOI[CHI/IH HOpM T'paMOTHOT'O TIIOBCACHHS B oxpyxcaromeﬁ
HpI/IpOI[HOI\/’I cpeac, NMOHNMAaHuC HCO6XOI[I/IMOCTI/I HCIIOJIB30BAHUS JOCTHKECHHUM COBpeMeHHOﬁ OHnoJIorun JJIA
palluOHAJIBHOT'O IPUPOAOIIOTIB30BAHU A,

YMCHHEC pClIaTh DJSJICMCHTAPHBIC OMOJIOTHYECKHUE 3ala4u, COCTaBJIAITh CXCMbI IICPEHOCA BCHICCTB U
OHEPTHUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHUE BBINOJHATH JaOOpAaTOpHBIE M IpaKTU4YecKue paboThl, coONMogaTh NpaBuia MHpu padore ¢
y4eOHBIM U JIaOOpaTOpHBIM 000PYIOBAHUEM;

YMCHHUEC KPUTHUUYCCKU OICHHUBATH U HHTCPIPCTHUPOBATH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO COZCPIKaHUs,
BKIIFOYAOMI YO TICCBAOHAYYHBIC 3HAHUSA W3 PA3JIMUYHBIX HWCTOYHHUKOB (CpCI(CTBa MacCoOBOM I/IH(bOpMaI_II/II/I,



HAyYHO-TIONMYJISIPHBIE MaTepHalibl), pacCMaTpUBaTh TI00aJbHBIE HKOJOTHUECKHE MPOOIEMbl COBPEMEHHOCTH,
(bopMUpPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TMCHbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000111as1 OMOIOTHUECKYIO

I/IH(l)OpMaIII/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, I'PAMOTHO HUCIIOJIB30BATh MMOHATUUHBIN armapar OHOJIOTHH.

TEMATHUYECKOE IINTAHHPOBAHUE

10 KJIACC
No HaunmeHnoBanue paszienoB u TeMm KosmuectBo yacoB DJIEKTPOHHBIE
n/n MPOTPaMMBI Bcero | Kontposbhbie | [IpakTuueckue (tmudpoBsIe)
paboTsI paboTsI oOpa3oBaresbHbIe
pecypcesl
1 buonorus kak Hayka 2 0.5 bubnuoreka [JOK
https://m.edsoo.ru/7f
41¢292
2 JKuBbIe cuCTEMBI M MX OpraHu3aIus 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f
41¢292
3 XHWMHYECKUH COCTaB M CTPOEHHUE 8 1 bubnuoreka [JOK
KJICTKH https://m.edsoo.ru/7f
41¢292
4 JKusHenesTenbHOCTh KIIETKHU 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f
41¢292
5 Pa3mHOkeHne U HHAUBUAYAIBHOE 5 1 bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f
41¢292
6 HacnencTBeHHOCTb U H3MEHUYUBOCTD 8 15 bu6nmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f
41¢292
7 Cenekuust opraHu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f
41¢292
8 PesepBHOE Bpems 1 bubnuorexa [IOK
https://m.edsoo.ru/7f
41¢292
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OBLIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME
11 KJIACC
Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos OnexrponHsie (U(POBEIE)
n/m IIPOrpaMMbl Bcero | Kontponbabie | [Ipaktudeckue | 0Opa3oBaTelbHBIE PECYPCHI
paboThl paboThl
1 DBOJIIOIIMOHHAST OMOJIOTUs 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHNE U pa3BUTHE 9 0.5 bubnuorexa [JOK
KHM3HH Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl U OKpy>Karomias 5) 1 bubnuotexa [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 9KOJIOTUUECKHE 9 bubnuotexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41lcc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[TPOI'PAMME
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