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MNOACHUTEJIBHAS 3AIIMCKA

[lpu pa3paboTke TPOrpaMMBI O OMOJOTHH TEOPETHUECKYI0 OCHOBY ISl OIIPEIEICHUS
MOAXO0J0B K (opMupoBaHUIO cojepxkaHUs yueOHOro mpenmera «buomorus» cocraBuu:
koHnenryaiabHbie nonoxkeHus OI'OC COO o B3auM0OOYyCIIOBIEHHOCTH IIE€JICH, CONEp KaHUs,
pe3ynbTaToB 00ydeHUs U TPeOOBaHUU K yPOBHIO MOATOTOBKH BBIMMYCKHHUKOB, MOJOXEHHUS 00
O0MMX TENAX W NMPHUHIMIIAX, XapaKTePU3YIONMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoii denepannu, a Takke MOJIOKEHUS O crienuduke OMOJIOTHH,
€€ 3HaYeHHU B MO3HAHHUHU >KUBOU nopupoasl H oOecrieueHn N CYHmICCTBOBAHHA YCIIOBCUCCKOT'O
obmiectBa. CorimacHO Ha3BaHHBIM TMOJIOKECHUSAM, OMPEIEICHbI OCHOBHBIE (YHKIIUH MPOTPaMMBI
o OMoJIoTHHU U €€ CTPYKTYypa.

[IporpamMma o O6uonoruu Aaét MpeaCTaBlICHUE O MENAX, 00 o0IIel cTpaTerun o0yueHus,
BOCIIUTAaHHUS ¥ Pa3BUTHSA OOYYAIOIIMXCS CPEJCTBAMH Y4eOHOTO TipenaMera «buosorusy,
ompesenseT o0s3aTeNbHOE MPEAMETHOE COJEp)KAHUE, €r0 CTPYKTYpYy, paclpelesieHue Io
paszienaM W TeMaM, PEKOMEHIYEeMYIO TMOCIEI0BATEeIbHOCTh M3YYCHHUSI y4eOHOro MaTepuana c
y4ETOM MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JJOTUKHA 0O0pa30BaTENIBHOTO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyUaIOUXCSI.

B mnporpamme mo OHOJOTMM TakKe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U MpPEeIMETHBIM pe3yJibTaTaM o0y4deHHs B (OpPMHUpPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TO3HABATEIBHON JNEATEIHHOCTH/YIEOHBIX IEUCTBUI 00YyJarOIIUXCS 10
OCBOCHHIO COJICPKAHUSI OMOJIOTHYECKOTO OOpa30BaHMUs.

B nporpamme mo Omornorun (10-11 xmaccel, 0a30BBI YPOBEHb) pEaM30BAH MPUHITUT
MIPEEMCTBEHHOCTH B HW3Y4YeHMM Ouoyioruu, Onarojmapss 4eMy B HEW MNpPOCMaTpUBAECTCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33pPCHUA, IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH, 9KOJOTHUYECKOT'O MBIIJICHUS,
MPEJICTAaBICHUA O 3J0pPOBOM 00pa3e XKU3HH M OEPEeKHBIM OTHOIICHHEM K OKpPYKAromIeH
npupoaHoii cpene. IlosTomy Hapsimy ¢ u3ydeHUEM OOIIEOMOJIOTMUECKUX TEOPHM, a TaKkKe
3HaHUW O CTPOCHHH >KUBBIX CHCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B TIporpaMMe 0 OWOJIOTHH YJAEJICHO BHHMAHHE WCIIOJb30BAHUIO ITOTYYCHHBIX
3HAHUW B TIOBCEHEBHOM JKU3HU ISl PELICHUS MIPUKIIATHBIX 337a4, B TOM YHUCIe: MPOPUIAKTUKH
HACJICJICTBEHHBIX ~ 3a00JICBAaHUH  YENIOBEKa, MEIAMKO-TCHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHUSI DKOJOTUYECKH 11e71eco00pa3HOro MOBEACHUS B OKPY’KAOIIEH MPUPOIHOU cpeje,
aHajn3a BIUAHUS XO3IUCTBEHHOU ACATCIIBHOCTH 4YCJIOBCKAa Ha COCTOSAHHUE IIPUPOAHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHUMAHUS K TMPHUKIAJHON HANpaBIEHHOCTH y4eOHOTO
npenaMeTa «BbHOJIOTHS» MPOJIUKTOBAHO HEOOXOIMMOCTBIO OOSCIICUCHUS YCIOBHM JIJISI PEIICHUS
OJTHOM M3 aKTyallbHBIX 3aJ1a4 IKOJHHOTO OMOIIOTUYECKOT0 00pa30BaHUs, KOTOpas MPeAnoiaracT
(dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aJalTHPOBATHCS K HM3MCHEHHSIM JHHAMHYHO
Pa3BUBAOIIETOCS COBPEMEHHOTO MHPA.

Bbuonmoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUsS 3aHMMaeT BakHOoe mecto. OHa
obecnieunBaeT (GOpMHUPOBAHUE y OOYyUaAIONIUXCS TMPEJACTABICHUH O HAYYHOW KapTUHE MHPA,
paciupsieT 1 00001IaeT 3HaHUs O JKUBOM NMpUpoJie, €€ OTINUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alli W DJBOJIOIWHU, CO3JAET YCJIOBUS MJIs: TO3HAHHS 3aKOHOB KHBOW MPHUPOJIHI,
dhopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 3/I0POBOTO W 0Oe30macHoro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHSI, [IEHHOCTHOTO OTHOIICHUS K KHBOW MPHUPOJIC U YETIOBEKY.

Bosneioe 3HaueHne OHOJIOTHS MMEET TakKXkKe 1 peIICHUA BOCIHHTATCIIBHBIX U
pa3BUBAIOIIMX 33/1ay CPEAHEro o0IIero odpazoBaHus, colann3anuy odyJatonmxcs. M3yuenue
ouonoruu o0ecrnieunBaeT yCIIOBUA JIniE: (dhopmMupoBaHUs WHTEUIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYphI, CIIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUM C MPEJCTABICHUSMHU U3 JIPYTHMX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U Teorpadun. Ha3BaHHBIC MONOKEHUS O PeTHA3HAYCHUH YIeOHOTO



npeamera «buonmorus» COCTaBUIM OCHOBY Uil ONpEJeNieHHs MOAXO0A0B K o0TOOpy U
CTPYKTYpPUPOBAHHUIO €T0 COJIEP KaHUS, IPEJICTABICHHOTO B IpOrpaMMe M0 OHOJIOTHH.

Ot0op conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIEH €
MO3UIUI KYJIBTYpOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaroUIuecs AOKHbI
OCBOMTb 3HAHUS U YMEHHMS, 3HaUMMBbIe I (POPMHUPOBAHUS OOILICH KyIbTYpBI, ONpEIeIonye
aJIecKBaTHOE TIOBEJCHHE 4YelloBEKa B OKpY’Kalollell MpHpoaHOIl cpene, BOCTpeOOBaHHBIE B
MIOBCETHEBHOM JKM3HU U MPaKTUYeCKOH aearenbHOocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHl COJIep)KaHus, KOTOpble CIy>KaT OCHOBOM nns  (OpMHUPOBAHUS
IIPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa M LEHHOCTHBIX
OpPHUEHTALMSIX JIMYHOCTHU, CIIOCOOCTBYIONINX I'YMaHU3allUK OMOJIOTHYECKOro 00pa3oBaHMsL.

CtpyKkTypHpoBaHHE COJEpKaHUs Yy4eOHOro MaTepuajsa B IporpamMme Mo OWOJOTHH
OCYIIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAYEHMS 3HAHUI 00 OTIMYMTEIbHBIX OCOOEHHOCTSIX
KUBOW NpUPOABI, O €€ ypOBHEBOM OpraHM3allMd M 3BOJIOLUU. B COOTBETCTBHM C 3TUM B
CTpyKType yueOHoro mpenmMera «buonorusp» BbIIENEHbI CIEIYIOIMIME COJAEPKATEIbHbIC THHHUU:
«buonorus xak Hayka. MeTo/ipl Hay4HOTO MO3HAaHUM», «KieTka kak OMOJOrHUYecKas CUCTEMay,
«Opranusm kak Ouosiornyeckas cuctema», «CucremMa U MHOrooOpa3ue OpraHMyeckoro Mupay,
«OBOJIIOLINA KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTHY.

Lenp wm3ywyenust yueGHoro mpenmera «buomnorus» Ha 06a3oBOM ypoBHE — OBJaJICHUE
00yYaroIUMHUCS 3HAHUSMH O CTPYKTYpHO-(YHKIMOHAJIBHOM OpraHu3alMd >KHUBBIX CHCTEM
Pa3HOTO paHra v MPUOOPETEHNUE YMEHUN MCTIONB30BaTh ATU 3HAHUS JIJISi TPAMOTHBIX JIEHCTBUI B
OTHOILICHUU OOBEKTOB >KUBOM MPUPO/IBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTukeHue Leau u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreynBaeTcs pelIeHrueM CIeIyIoIuX 3a1au:

OCBOEHHE OOYYaIOIMMHUCSA CHUCTEMBbl 3HAaHUM O OWOJIOTMYECKUX TEOpHsSX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBWIIaX, CIYKAIIUX OCHOBOW At (OPMHUPOBAHUS
MPEJICTAaBJICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpPA, O METOJaX Hay4yHOTo I[O3HaHUS,
CTPOEHUH, MHOrooOpa3Hu M OCOOEHHOCTSX >KMBBIX CHCTEM DPAa3HOIO YpPOBHS OpraHM3alluy,
BBIJIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroluXcs IMO3HABATEIbHBIX, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTUH HAYYHBIX B3TJISOB,
U U MOAXO00B K M3yUYEHHUIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOOydJaromuxcsi oO0mel KyiabTypbl, (YHKIHMOHAJIBbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHMH OOBSCHATH M OLCHUBATH SBJICHHUS OKPYXKAIOIIEro MUpPA XHUBOW MPHUPOJIBI HA
OCHOBAHUU 3HAHUI U OMBITA, MOTYUYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dbopmupoBaHre y O0yYaroIUMXCs YMEHMH WIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTMYECKUX
3HaHUW B MPaKTUYECKOW JEATEIbHOCTU 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHif;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KMBOM MPUPOBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOMIOIEHHS STUYECKUX HOPM TP MPOBEACHUU
OMOJIOrMYECKUX HCCIIe0BAHUMN;

OCO3HaHME HEHHOCTH OMOJOTMYECKHX 3HAHHWH JUIsS MOBBIIMIEHUS YPOBHS IKOJOTHUECKOM
KyJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHHE NPHOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEJIHEBHOM JKU3HU JUIS OLECHKH
MOCNEACTBUM CBOEH NeATENbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COOJIOIEHUE Mep MPO(DUITAKTUKY 3a00IeBaHUH.

B cucreme cpemgnero obmiero obpazoBanusi «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
ABIISICTCA 00s3aTENIbHBIM yUEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB NpEAMETHOH obiacTu
«EcTecTBeHHO-HAyYHBIE TPEIMETHI».

Jlnst u3ydeHus 6uosorun Ha 0a30BOM YPOBHE CpPEIHEro o0Iero oopa3zoBaHUsl OTBOJIUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kiacce — 34 yaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUUYECKHUMH H JIPYTUMHU
€CTeCTBEHHBIMH HayKaMmu, ¢uiocopueil, 3TUKOH, 3cTeTMKoW M mpaBoM. Poibp Ouonoruu B
(GbopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CucTeMa OHOJIOTHYECKUX HaYK.

MeTo/1bl TO3HAHUS KUBOW MPHUPO/IBI (HAOII0eHHE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHHE,
KJ1accuuKanus, MOJEIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTOABI TO3HAHUS KUBOU TPUPOABI.

JlaGopaTopHble U NpaKkTH4ecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmosnb30BaHME pa3IUYHBIX METOJOB TNPH H3YyUYEHHUH
OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHSA.

XKusbie cuctembl (OMOcHCTEMbI) Kak IMpeaMeT u3ydeHust Ouosiornud. OTiM4Yue KHUBBIX
CUCTEM OT HEOPTraHUYECKON IIPUPOJIBI.

CpoiicTBa OWoOCHMCTEM © UX pa3HooOpaswe. YpPOBHU OpraHm3aiid OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBbIM,  TKAaHEBBbIM, OPraHU3MEHHBIA,  NONYJSIUMOHHO-BUJIOBOM,
9KOCUCTEMHBIH (OMOTeo1eHOTHUECKH ), OnoChEepHBIi.

JdeMoHcTpanum:

Tabmumpl u cxembl: «OCHOBHbIE MPU3HAKU JKU3HU», «YPOBHH OpraHU3allUMd >KUBOM
IIPUPOJIBI».

O6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XHWMHMYECKUN  COCTaB  KJIETKH. XMMHUYECKHE  DJIEMEHTBI:  MAaKPOXJEMEHTHI,
MHUKpO3JEMEHTHI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJbHBIX BellecTB B KieTke. llogaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHHe 0eITKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HesameHnnmbie
U 3aMEHHMMblEe AMHHOKHUCIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJIeKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAs U YETBEPTHYHAsA CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIIMU OETKOB.

®epMeHThl — Ononoruueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTP,
cyoctparHas  cnenuduuHocth. Kodepmentsl. Butamuubl.  Omnnuust  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBosl: MOHOCaxapuIsl (TII0K03a, prubo3a U Je30kcuprbo3a), tucaxapubl (caxaposa,
JIaKTO3a) W TMoJIMcaxapuibl (Kpaxmall, IJIMKOTeH, IeJIoi03a). buonorundeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunsl, Qochonunuasl, crepounsl. ['unpodunbHO-rUAPOPOOHBIE
cBoiicTBa. bronornyeckue Qynkimu nunuaoB. CpaBHEHHE YIJIEBOJIOB, OCIKOB U JIMIUAOB KaK
MCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTuasl — MOHOMEpPBI HyKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne m ¢ynxumuum PHK. Buget PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kinerke. KilerouHas Teopus — NpuUMep B3aUMOJCHCTBUSA HAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Krnetka kak nenoctHas >xuBasi cucrema. OOmIMe Npu3Hakyu KJIETOK: 3aMKHYyTasl Hapy KHas
MemOpana, mosekynbl JJHK kak reneTnueckuil anmapat, CuCTeMa CUHTe3a Oeka.



Tumbl KIETOK: »JyKapHoOTHUYecKass M npokapuorndeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyeckoil kiuetku. Knetounas crenka 6akrepuii. CTpoeHHE 3YKapHOTUYECKON KIETKH.
OCHOBHbBIE OTJIMYHSI PACTUTENLHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX (DYHKIHH.
[Tna3maruueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnmazma u e€ opraHouzbl.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ["onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHouzbl KJIETKH: MUTOXOHAPHUH, IUIacTUAbl. lIpomcxokieHne MHUTOXOHAPUN M IUIACTHL.
Bune nnactun. HememOpaHHble OpraHouabl KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LIECHTPUOJIH,
PECHUYKH, KTIyTUKU. DyHKIINN OpraHouA0B KIETKU. BKitoueHus.

SAnpo — perynstTopHblii eHTp kieTku. CTpoeHue sapa: saepHast 000s04Ka, Kapuoriazma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BemECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHne XUMHUYECKHMX OAJIEMEHTOB B HEXKHBOM  MPHUPOIE»,
«Pacnipenenenne XUuMHYECKUX IIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoguyeckas Tabmuna XUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJB, «brnocunTes 6enka», «CTpoeHne MoieKyisl 0enka», «CtpoeHue pepMeHTay,
«Hyxneunnossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHIECKOM
KIeTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpOEHHE pacTUTENBbHON KiIeTku», «CTpoeHue
ITPOKAPUOTHYECKON KIIETKN», «CTpOEeHHE sApa KIETKN», « Y TIEBOABDY, «JIumuasm.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpYyIOBaHME Ul HPOBEACHMs HAOIIOACHMH,
U3MEpEHMH, SKCIEePUMEHTOB, MHUKpPOIpenapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepUaNbHBIX
KIIETOK.

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

JlaGopatopnast pabota Ne 1. «M3ydeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMUJIa3bl UM KaTanas3bl).

JlaGopaTtopnass pabora Ne 2. «V3y4yeHHe CTPOCHHUS KJIETOK PACTCHUH, >KUBOTHBIX M
OaxTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OIMHUCAHUE).

Tema 4. /KusHeneATeJIbHOCTD KIETKH.

Ob6men BemiecTB, WIM MeTaboau3M. Accumwidanusg (IUlacTUdeckud  oOMeH) U
TUCCUMMIIIALUS (9HEpreTHYecKuii 0OMEeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Mmerabonu3ma. Poib
3aKOHOB COXPAHEHHS BEUIECTB U SHEPTUHU B IOHUMaHUHN METa0OoIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbId. Poib GepmMeHTOB B 0OMeHe
BEIIECTB U MPEBPAILLEHUHU SHEPTUU B KIIETKE.

@otocunre3. CBetoBas M TeMHOBasg a3pl QoTocuHTe3a. Peakuumu QoTocuHTE3A.
OddextuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCHMHTE3A IS )KU3HU Ha 3emiie. BiusHue ycioBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTHU Y KyJIBTYPHBIX PACTCHHH.

XeMOCHHTe3. XEeMOCHHTE3UPYIoInue OaKkTepuu. 3HAYCHHWE XEMOCHHTEe3a JJIS JKU3HU Ha
3emue.

OHepreTHUeckuii  oOMeH B  KiIeTKe. PacmieruieHne  BEMIECTB,  BBIJICTICHUE W
aKKyMYJIMPOBAaHUE HEPTUH B KJIETKE. DTarnbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buapl. KucnopomHoe OKucieHWe, WM KIETOYHOE JAblxaHue. OKHCIUTENbHOE
dbochopunupoBanne. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknmun marpuyHoro cuHTe3a. [enermueckas wuHbopmarmus u JIHK. Peanmzanus
reHeTu4eckoil nHdopmamnuu B kietke. ['eHeTHUYecKuit koA U ero cBoicTBa. TpaHcKpumuus —
MatpuuHblii cunTe3 PHK. Tpancnsuus — 6uocunTtes Oenka. Dranbl TpaHcasauuu. KoauposaHnue
aMMHOKHUCIIOT. Posb pubocom B OuocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3Hu — Bupychl. Hcrtopusi otkpeitus Bupyco (. W.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS U ’KM3HEHHOTO LIMKJIa BUpYcoB. bakrepuodaru. boneznu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BBI3BIBACMBIC BUPYCAMU. BI/Ipyc I/IMMyHOIle(I)I/II_II/ITa YCIO0BCKa

(BUY) - Boszoymutenr CIIM/la. OOpatHas TpaHCKpUMIUS, pEBEpTaza W HWHTErpasa.
[IpodunakTuka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Tunel  muradwmsy, «Metabomusm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmoporuact», «Dorocunres», «Ctpoenne [HK», «Crpoenue u
¢byHKuuoHUpoBaHMEe TeHa», «CuHte3 Oenka», «l'eHeTmueckuii Kkom», «Bupycen,
«bakrepuogparn», «Ctpoenme u xku3HeHHBbIH wnukn Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JTHK».

Ob6opynoBanue: moaenu-amuiukanuu «Yasoenue JAHK u Tpanckpunuusy, «buocunres
6enka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1y, Wik >KW3HEHHBIM 1WKI kieTku. MHTepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTepdasze. Permnmmkanus — peaknus matpuuHoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAbOp — KapuoTHM. JIUTUIOWIHBIN M TalUIOWIHBI XPOMOCOMHBIC
Habopel. XpoMaTuael. Lluronornuyeckue OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muro3. Cragum murosa. Ilpomeccel, MpoUCXOASAIIME HA pPa3HBIX
cTaIusaX MUTO3a. bronornuecknii CMBICII MATO34.

[Tporpammupyemasi rudesb KIETKH — aronTo3.

@®opmbl  pa3MHOXKEHHS OpraHum3MoB: Oecmojioe ¥ 1mojoBoe. Buael  Oecronoro
pa3sMHOXEHHUs: JeJIeHHe HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHWE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIONOrO.

Meiio3. Cranun wMmeiosa. IIponecchl, mpoucxondime Ha cragusx Menosa. lloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndecknii CMbICH U 3HAaYEHHE Meo3a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10J0BBIE *Kene3bl:
CEMEHHHMKHU M sSMyHUKUA. OOpazoBaHuE M pa3BUTHE MOJOBBIX KJIETOK — rameT (CrepMaro3oup,
AWIEKIeTKa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK U
criepmaro3onaoB. OmnoaoTBopenue. [laprenorenes.

WunuBuayanbHOe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOreHe3).
Ortanbel 3MOPHOHAIBHOIO Pa3BUTUS Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHHE, TacTpyJsius,
opranorenes. I[locTamOpuoHanbHOe pazBuTHE. THUIBI MOCTIMOPHUOHAIBHOTO PAa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOACTBA.

Poct u pazButne pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTAINN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/|BOIHOE OIJIOJJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTnBHOoe pa3MHOXEHUE pacTeHUi», «JlelleHne KIEeTKH
Oaktepuii», «CTpoeHHe MOJOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBD», «KIIETOYHBIH UK,
«Permmukanus [ITHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsamoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOLIUX U YeJI0BEKa», K OCHOBHBIE CTaJUN OHTOTEHE3A».

ObopynoBaHue: MHKPOCKON, MHUKporpenapaTsl «CriepMaTo30Ubl MIIEKOMUTAIOIIETO»,
«Sinexnerka Miekonurawoomero», «KapnokmHes B KIETKax KoOpellka JyKa», MarHUTHas
MoeNb-anmmIuKamnus «Jlenenue knetkn», moaens JJHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopartopnast pabora Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpPOIIpENapaTax».



Jlaboparopnass pabotra Ne 4. «/3yueHue CTpOCHHs TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOMpenapaTax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTwku. lcrtopus pasBuTHs TreHeTUKH. Ponbs nuronorum u
AMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag pOCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETHKH (THUOPHIOJOTUYECKUMA, IUTOTCHETHUYECKUH, MOJEKYIISIPHO-
reHeTuueckuii). OCHOBHbIE T€HETUYECKHUE OHATHS. ['eHeTHueckass CUMBOJIMKA, UCTIOIb3yeMasi B
CXEMax CKpEeIMBaHUM.

3aKOHOMEPHOCTH  HAclIeAOBaHUS  MPU3HAKOB, YycTaHoOBIeHHble [.  MeHnnenem.
MonorubpuaHoe CKpeluBanre. 3aKoH eIMHO00pa3us THOPUIOB MepBOTO MokoJieHus. [Ipasuio
JOMUHUPOBAHUS. 3aKOH pacuUleruieHus] Npu3HakoB. ['umore3a uuctoTel ramer. llomHoe u
HETOJHOE TOMUHHUPOBAHUE.

JluruObpuaHoe  CKpeliMBaHWe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[luTtoreHeTndecKkue OCHOBBI JAUTUOPUIHOTO CKPENIMBAHUSA. AHAIM3UPYIONIIEE CKpEIIMBaHUE.
Hcnonk30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMYS JIJIsI ONIPEIeICHHSI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprama mo cuemjieHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuerieHus TeEHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHSI HACTEACTBEHHOCTH. | eHETHYECKNE KapThl.

I'enetnka nona. XpoMOCOMHOE OIpeAesieHHe MoJjia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M rereporameTHble OpraHu3mbl. HacnemoBaHwe NpU3HAKOB, CUEIJICHHBIX C
IOJIOM.

N3MeHunBOCTh. BUbI ”3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIEICTBEHHAs. Posib cpeapbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKAa MOANU(PUKAIMOHHON H3MEHYMBOCTH.
BapuanmonHbIi psn v BapuanvoHHas kpuas. Hopma peaknuum npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U X HOpMa peaknuu. CBoHCTBAa MOIUPUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBennas, win reHOTUITUYECKasi, H3MEHYNBOCTh. KoMOUHAaTHBHAST U3MEHYUBOCTD.
Meiio3 u TONOBOM mMpolecc — OCHOBA KOMOWHATUBHOW W3MEHYHMBOCTH. MyTallmoHHAS
n3MeHYHBOCTh. Kiaccudukanus myTamuii: TeHHBIE, XpPOMOCOMHBIC, T€éHOMHBIC. YacTtoTa U
MPUYMHBI MyTalil. MyTareHHbsie (akTopbl. 3aKOH TOMOJIIOTUYECKUX PSAIOB B HACIIEICTBEHHOM
m3menunBocty H. . BaBuiosa.

BresnepHast HaClIeACTBEHHOCTh U U3BMEHUYUBOCTb.

I'eneruka wenoBeka. Kapuotun denoBeka. OCHOBHbIE METO/bl T€HETHKH YEJIOBEKA:
TeHEANIOTUYECKUI, ONU3HELOBBIA, I[MTOICHETUYCCKUN, OHOXMMHUYECKUN, MOJEKYISIPHO-
reHeTudeckuid. COBpEeMEHHOE ONpeNesieHne TEeHOTHUIA: TIOJHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIPOBaHUE, B TOM uucie ¢ nomombio [I[P-ananm3a. HacnencrBenHble 3a0oseBaHus
yeloBeKa: TeHHble OoJie3HH, OOJIe3HW ¢  HACJIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oosie3an. ComaTuyecKkue U TeHepaTuBHble MyTanuu. CTBOJIOBBIC KIETKH.
[Ipuntumner 3M0pOBOTO O00pa3a KW3HH, JUATHOCTUKH, MPODUIAKTUKN U JICYCHUS TCHETUICCKUX
Oone3Heil. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MPEAOTBPAIEHNH U JICUCHUH TeHETHYECKUX 3a00JICBaHUH YeTOBEKa.

JdeMoHcTpanum:

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

Tabmumpl 1 cxembl: «K MOHOTHOPHIHOE CKPEIIMBAaHUE W €T0 IUTOTCHETHYECKash OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETHYEeCKas OCHOBa», «3aKOH YHMCTOThI TaMeTy,
«Jlurnbpunnoe ckpemmBanue», «lluTomornyeckne OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSY,
«Mero3», «B3zanmoneincTerue ajieNbHbIX T€HOBY», «I €eHeTHuYeCcKue KapThl paCTEHUM, KUBOTHBIX
1 4YenmoBekay, «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CIEIUIEHHOTO C IOJIOMY,
«KapuoTumbpl dYenoBeka U JKUBOTHBIX», «BuUIbl M3MEHUHMBOCTH», «MoaudukalnoHHAS
M3MEHYUBOCTH», «HacnenoBanue pesyc-gakxropay, «l'eHeTnka rpymnm KpoBw», «MyTalnMoHHas
W3MEHUYHUBOCTBY.



Ob6opynoBanue: MojaenH-anIuuKaun «MoHOruOpuaAHOe CKpeuBanuey, «HemonHoe
JOMUHUpOBaHUEY», «uruOpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTarmu (GOpMbI KPBIJILEB M OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «3ydeHue pe3yabpTaToB MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpEeLIMBaHUs y Ap030( Uil Ha TOTOBBIX MUKpOIpenapaTaxy.

Jlaboparopnast pa6ora Ne 6. «3yuenne monudukanimoHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BapHalOHHOTO psiJia U BApUALMOHHOM KPUBOI.

Jlaboparopnast pabora No 7. «Awamm3 wmyTtammid y JApo30(UIBl HAa TOTOBBIX
MHUKpOIIpenaparax».

[IpakTnueckas pabora Ne 2. «CocTaBiieHue U aHaJIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoIecC. 3apoKACHUE CEJEKIMU U noMecTukarusa. Yuyenue H. U.
BaBuioBa o meHTpax MNPOUCXOXKICHUS M MHOrooOpasus KyJIbTYpHbIX pacTeHuil. LleHTpbl
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/bI CelIeKIMU. MacCOBBI M MHIUBUAYaAIbHBIH OTOOPHI B CEIEKIMH
pacTeHuii u kUBOTHBIX. OlleHKa 3KcTephepa. bia3kopoACTBEHHOE CKpelBaHue — HHOPUIMHT.
Yucras nuHug. CkpemunBaHue 4YHCThIX JuHUM. [ereposuc, wunm rulOpuaHas cuia.
HeponcrtBenHoe ckpemuBanue — aytOpuauur. OtnanéHHas ruOpuauzanus v e€ yclexwu.
HckyccTBeHHBIE MyTareHe3 M IONTY4YEHHE MOJMILUIONI0B. J[OCTM)KEHHS CENEKLMH PACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorusd Kkak OTpacib NPOU3BOACTBA. |'€HHAas HMH)KEHEpHs. OTalbl CO3JaHUS
pexombunantHo JIHK u Tpancrennbix opranusmoB. Kinerounas wumxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUi. KiioHMpoBaHMe BBHICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHe M JTudeckue mnpobiaemb. MO —
TeHEeTHYECKU MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanmu:

IToprpersr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabnuupel U cxembl: KapTa «LIeHTpBI MPOMCXOXKIEHUS U MHOTOOOpa3usl KYJbTYpPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamsamusy, «Paborer akamemmka M. @. WBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KyJbTypbsl U KIOHHpOBaHHE», «KOHCTpynpoBaHHE M NEpPEHOC
T€HOB, XpPOMOCOM).

OOopynoBaHue: MYJISDKH IUIOJIOB M KOPHEIUIONOB IMKHX (OPM M KYJIBTYPHBIX COpPTOB
pactenuit, repoapuii « CebCKOX03sIICTBEHHBIE PACTCHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJ/IbI M JOCTHMKEHHS CEJEKIMH PACTEHUH U JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE
XO035I1CTBO, J1abOpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoaonimoHHAast OMOJIOTHA.

[Ipeanochiky BO3HUKHOBEHUS! 3BOJIOLMOHHOM TEOPUHU. DBOJIOIMOHHAS TEOpHUs U e
MecTo B Onosoruu. BivsHue 3BOMIONMOHHON TEOPUH HA pa3BUTHE OUOJIOTHU U APYTUX HAYK.

CBugerenbcTBa H3BOJIONMH. IlajgeoHTOIOrMYECKHE: IOCJIENOBATEIBHOCTL ITOSBICHUS
BHJIOB B TMaJICOHTOJOTUYECKON JICTONHCH, TIepeXoHbie popMbl. bruoreorpaduieckue: cxoncTBo
U paznuune GayH u Gop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA W Pa3UYUsi SMOPHOHOB Pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJIOTHYHbIC, PYJIUMEHTApHbIE OpPraHbl,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0JIMYECKUX MyTeH y BCEX OpraHU3MOB.

OpomoninonHass teopuss Y. [lapsuna. Ilpennoceiiky BO3HHMKHOBEHHS JapBHUHHU3MA.
JIBuokymiye Ccuibl 3BOJIOUMKM BHAOB 10 JlapBuHy (M30BITOYHOE pPa3sMHOXKEHUE IIPH
OrPaHUYEHHOCTH PECypCcoB, HeoNpeAeNEHHas H3MEHYHMBOCTh, OOpb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBotoluu (CTD) u e€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkposomtornus. [Tonmysius Kak equHUIA BU1a U 3BOJTIOIUH.

JBwxyne cuibl ((akTopsl) 3BOJIOIMUA BHIOB B Ipupoae. MyTalMOHHBIA Mpolecc U
KOMOMHATUBHAsI W3MEHYUBOCTh. [lomyssiiuoHHble BOMHBI U JApedd reHoB. M3onduus u
MUTpanus.

EctectBennblii or6op — HampaBisiiomuid ¢axktop 3Boironuu. DopMbl €CTECTBEHHOTO
otOopa.

[IprcnocoOaeHHOCTh OPraHu3MOB Kak pe3yJbTaT 3Bosonuu. [IpuMepsl npucrnocobnenuit
y OpraHu3MoB. ApoMop( 036l ¥ HIH0AAAI TAIIUH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHbIE (QOpMBI BHIA000pa30BaHUS:
reorpaguueckoe, 3K0JI0rn4ecKoe.

Maxkposomorus. PopMbl 3BONIONUK: (QUIIeTHYECKas,, TUBEPreHTHas, KOHBEpPIeHTHas,
napasensHas. HeoOpatumMocTh 9BOIOLNH.

[IpoucxoxaeHne  OT  HECMENHMATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuann3anus. AJanTuBHAs pagualus.
JdemoHcTpaumnu:

IToprpersr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenpb, @. Miomtep, A. H. CeBepiios.

Tabmuupel u cxembl: «Pa3BuTue oOpraHMyeckoro Mupa Ha 3emie», «3apoJbIIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprOBI 3a CYILIECTBOBAHHEY,
«EctecTBennblit  oTOOp», «MHOroobpasue copToB pacTeHuil», «MHoroodpasue mHOpos
KUBOTHBIX», «Ilonmynsauumy, «MyTtannoHHas U3MEHYUBOCTBY, «Apomopdo3bD»,
«Mnnoanantanuny», «OO0mas nereHepanus», «JBmxymme cuibsl 3Bomonun», «Kapra-cxema
Mmapuipyta mnytemectsus Y. Jlapeuna», «boppba 3a cymectBoBaHue», «lIpucmnocobieHHOCTb
opranusmMoBy, «I'eorpaduyeckoe BH1000pazoBaHuE», « IKOJOTHUECKOE BUI000pa30BaHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHbIMU TUIIAMU OKPAacKu, HA0Op IJI0J0B U
ceMsH, KosuteKus «lIpumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MOzelb «OCHOBHBIE
HaIpPaBIJICHUS IBOJIOLUN», 00bEMHAs MoJieb « CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoOJUIeKIHMs «DOpPMbI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M pacTeHHUi», MoJenb ammmkanus «llepekpéct xpoMocom», BiIakKHbIE IpenapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTHe NATYHmIKH», MHKponpenapaT «Jlpo3opuna» (HopMma,
MyTaluu (GOPMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHIESCKOMY KPUTEPHUION.

JlaGopatopnass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHM3Ma H eé
OTHOCHUTEJIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHEe H pa3BUTHE JKM3HU HA 3emJie.

JloHayuHble TPEICTaBICHUS O 3apOXKIECHUU XKU3HU. HayuHble TMmoTe3bl BOZHUKHOBEHUS
KM3HM Ha 3emJiie: a0MOreHe3 M MaHCIepMus. XUMHUYecKas 3BOJIONUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKHUX  BELIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTaJIbHOE  IOJTBEPKICHHE
XMUMUYeCKOH »Bomtonu. HavanbHble 3Tamnel Ouonornueckoit 3somonuu. I'nnoreza PHK-mupa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHME MPOTOKIETKH. [lepBbie KiIeTKHU U UX
sBOIIIOLINA. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PasButne >xku3HM Ha 3emse 1o odpaMm U nepuoxaM. Karapxeil. Apxeiickas u
nmpotepo3oiickast dpel. [laneos3oiickas spa U €€ TEpHOIbl: KEMOPHICKWN, OPIOBUKCKUH,
CUJIypUHCKHM, IEBOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKH.

Me3so30¥ickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo30iicKas 3pa u €€ nepropl: ajJe0reHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KiuMaTa U Te€O0JOTMYeCKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
pPacTUTENIFHOTO M KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U XUBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYIIIT KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MUpa Kak OTpa)K€HHE 3BONIOLUH. OCHOBHBIE CHCTEMAaTUYECKHE
IpyNIbl OPraHU3MOB.

OBonronus  4eyloBeka. AHTPOIIOJIOTHA Kak Hayka. Pa3Butue mpeacraBieHUil o
MIPOMCXO0XKICHUH YesloBeKa. MeTo bl n3ydyeHus: antponorexnes3a. CxoIcTBa U pa3andMs 4eJIOBeKa
1 )KMBOTHBIX. CUCTEMATUUYECKOE TOJI0KEHHUE YEIIOBEKA.

JBwxymue cunsl (dhakTopbl) aHTpomoreHe3a. HacnmeiacTBeHHas W3MEHYMBOCTh H
ecTeCTBeHHbIH 0TO0p. OOIIeCTBEHHbIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUN TPYAa, MBILUICHUE,
pedsb.

OCHOBHBIE CTaJUU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, UEIOBEK yMEINbIH,
Uenosek npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pasyMmublid. Haxomaku
HCKOIIaeMBIX OCTAaTKOB, BpPEeMsl CYIIECTBOBAaHHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: eBpoNeonaHas (eBpasuiickas), HErpo-
aBcTpajougHas  (dKBaTOpHalibHasi), MOHTOJIOMAHAs  (a3uaTcKO-aMepuKaHcKkas). YUepTsl
NPUCTIOCOOJICHHOCTH TPEJCTaBUTENICH UeIOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHMS.
EnuncTBO yenoBedyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabnuue! u cxembl: «Bo3HukHOBeHHe CONHEUHOH cucTeMbl», «Pa3BUTHE OPraHNYecKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas knetka», «lIpokapuormyeckas KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHU4ecKoro Mupa», «CpaBHEHME aHATOMMUYECKHUX YEPT CTPOCHHUS
YelloBeKa U 4elI0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTMUYECKUX HAXOO0K
IIPEIKOB COBPEMEHHOIO ueJoBeKa», «JlpeBHelmme monn», «/lpeBHue monn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeToBeuecKne pacon.

Ob6opynoBanue: Mynsku  «llpoucxoxnenne uyenoBekay (OIOCTBI  aBCTpAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICIKU WM M300pa’keHUs KaMEHHBIX OpYAHii
NEpBOOBITHOTO YeNoBeKa (KaMHM-4ONINepsl, pyOuiia, ckpebdia), reoXpoHoIornyeckas Taldnuua,
KoJuteKus «@opMbl COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PaCTCHHUII.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas padota Ne 1. «3ydeHne uCKOMaeMbIX OCTAaTKOB PACTCHHUHN M KUBOTHBIX B
KOJUIEKIIUAX).

DKCKypcHsi «DBOJIIOIHS OPTaHUYECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeI4ecKuil My3ei).

Tema 3. OpranusMbl U OKpYy KaKOLIas cpeaa.

OKojoruss Kak HayKa. 3ajaud M pas3fenbl JKOJOTMU. MeTolbl HKOJIOTMUYECKUX
HCCIeA0BaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl  oOMTaHMS ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAas,  IIOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Knaccudukanus sK0IOTHUECKUX (aKTOPOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTpONOreHHbIe. JleficTBHE 3KOIOrndeckuX (pakTopoB Ha OPraHU3MBbI.

AbGunornueckue  (akTOphl:  CBET, TeMIeparypa, BiIaXHOCTb. DoTonmepuoausm.
[IpucnocoOneHust opraHu3MoB K JAecTBHIO a0NOTHYECKUX (paKkTOpoB. buosoruueckue puTMbl.



buotnueckne  ¢dakropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBHN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koonepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaYeHHEe OHOTHYECKUX
B3aMMOJICHCTBUI JIIsl CYyIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEpUCTUKU nomyssinud. (OCHOBHBIE IOKA3aTeNM IOMYJISLUH:
YHCIIEHHOCTh, IJIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPUPOCT, MHUTpanus. JluHaMmuka
YHMCJIEHHOCTH NOIYJISIUY U €€ peryJssaiusl.

JdemoHcTpaumnu:

[Toptpetsl: A. 'ym6onpar, K. @. Pynbe, 3. ['ekkenb.

Tabmuue! u cxemsl: kapta «IIpupoansie 3086 3eMan», «Cpeapl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoausm», «llomymsmum», «3aKOHOMEPHOCTH pPOCTAa YHMCIEHHOCTH MOMYJISALUH
uH@y3opun-Tyhenpkny, «Ilumessie nenm.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopartopnast padota Ne 3. «Mopdomornueckne 0COOEHHOCTH pACTEHUN U3 PA3HBIX MECT
OOUTaHUS.

Jlabopartopnast pabota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «[loxc4€r MIIOTHOCTH MOMYJISAIMHA Pa3HBIX BUAOB PACTCHUI.

Tema 4. CooOmecTBa H 3K0JIOTHYECKHE CUCTEMBI.

CoobmectBo  opraHu3smMoB —  OuoneHo3.  CTpykTypbl — OHOIlEHO3a:  BHJIOBasd,
MIPOCTPAHCTBEHHAs, Tpopuueckas (mumiesas). Bunpl-nomuHantel. CBsi3u B OHOLIEHO3E.

DKOJIOTHYECKHe CHCTeMbI (9KocucTembl). lloHaTtne 00 skocucTeMe U OHOTEOIeHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOJYLEHThI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPrUUM B sKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetn. OCHOBHBIE MOKAa3aTeNM SKOCUCTEMBI: OHoMacca,
NPOAYKIHUSA. DKOJOTWYECKHE NHpaMHJIbL: TPOAYKIHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
AKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIsiUs, pazButue. CyKieccus.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO Jieca.

AHTpONOTeHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOO3KOCHCTEMBl. buonoruueckoe u
XO03S5IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak ¢akTop ycroiuuBoctu sKkocucteM. CoxpaHeHHe OHOIOTHYECKOro
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo M ero ¢QyHknuu. OcoOeHHOCTH Ouocdepbl Kak INI0O0ATBHOM 3KOCHCTEMBI.
JluHamMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE IMKJIBI AJIEMEHTOB (YIJIepojia, a3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEeHEeHUs B Onocdepe. [ modansHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHMEe NPUPOBI U yeraoBeuecTBa. CoxpaHeHne 6MOpazHO0Opa3us Kak OCHOBA
ycroitunBocTu Ouochepsl. OCHOBa pPallMOHATBHOTO YIPABJICHUS NPUPOAHBIMU PECypcaMH U MX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrMH U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencin, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue! u cxemsl: «llumessle nenm», «bruomnenos: coctaB u cTpykrypay, «lIpuponHsie
coobmiectBay, «llenn mnuranus», «Okonornyeckas nupamuaa», «buocdepa u UenoBeK»,
«OKOocHCTEMa IIHPOKOJIUCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOWHOro Jjeca», «buonenos
BoI0éMay, «ArpoueHo3», «lIpuMmepHble aHTPONMOTEeHHBIE BO3JEHCTBUS HA MPUPOIY»,
«BaxkHeiilime MCTOYHMKM 3arps3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BaxkHeias
cocrassitonias ouocheps», «DakTopsl Aerpagannu nousy, «[lapaukossiit g hexT», «PaKkTophI
PalMoaKTUBHOTO 3arpsi3sHeHus: onocdeprl», «OdmIas cTpykrypa ouocheps», «Pacrnpoctpanenue



KU3HH B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B 6uochepey,
«KpyroBopoT azora B mpupoze».

O6opynoBanue: MO/IeJTb-aNTTUKAIHS «TunuyHble OMOIICHO3BI», repbapuit
«PactutenpHble  cooOmiecTBa», Kouekimu — «buoreno3», «Bpemutennm — BaxkHEHIIHX
CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKUMH pPACTEHHMH M  SKUBOTHBIX,
MIPUHAIeKAIME K pa3HbIM 3KOJOTMYECKUM IpyIaM oaHoro Buaa, Kpacnas kaura Poccniickoit
denepanun, n300paKECHU OXPAHIEMBIX BUJIOB PACTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHU HA
BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

Cornmacno ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS
00yYaroImuMHCs MPOrpamMM CpeaHero oouiero o0pa3oBaHus: TUYHOCTHBIM, METAIPEIMETHBIM U
NpEaAMCETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pPE3yJbTaTOB OCBOEHHUS mpeameTa «buosiorus» BbIIEIECHbI
CIICAYIOIIME  COCTABIISIOLIME: OCO3HAHME OOYyYalOIIMMHUCS  POCCHUHCKOW  TpaskIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHUIO,
HaJIMYMEe MOTHMBALMU K OOyYeHHUIO OHONOTWH, IeJieHANpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOEKICHUIM JINYHOCTH Ha OCHOBE KJIIOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIUMXCsS PYKOBOJICTBOBATHCS B
CBOGH  JESATENbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, MPHUCYUIUMH  CHUCTEME
OMOJIOTHYECKOTO 00pa3oBaHMs, HAJIWYME HSKOJOTHYECKOTO IMPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LI€TN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOCHMs mpeameTa «buonorus» IOCTHraroTcs B €IMHCTBE
y4eOHOM M BOCTIUTATENbHON JIEATEIbHOCTH B COOTBETCTBHU C TPAAMIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHATHIMU B
oOmiecTBe MpaBUjaMH M HOpMaMH TOBEJIEHHUS U CIOCOOCTBYIOT IMpoIleccaM CaMOIO3HaHMS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUSA, Pa3BUTHA BHYTPEHHEW MO3WULUU JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHMsI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO
yBOXKEHUS, OCEpeKHOro  OTHOLIEHUS K  KyJIbTYPHOMY  HACIEAMI0 W TPAAHIHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYKarolen cpese.

JIMuyHOCTHBIE pe3yNIbTaThl OCBOEGHUS YUeOHOro mnpeamMeTra «bHoJIOorHs» TOMKHBI OTpaXXaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOUINXCS PYyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX
yOEXKIEHUM, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSM POCCHICKOro  00IecTBa,
pacIIMpeHHe JKU3HEHHOTO OIbITAa U ONBITA AESITEIbHOCTH B IMPOLECCE PEaTN3alliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh TIPAXKIAAHCKOW MO3MIMH  0O0ydYarollerocs Kak aKTHMBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 OOIIECTBa;

OCO3HAaHHE CBOUX KOHCTHUTYLMOHHBIX NpaB U 00s3aHHOCTEH, YyBa)K€HHE 3aKOHA H
MPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATENbHOCTH MPU CO3AaHUU YUEOHBIX MPOEKTOB,
peleHNH y4yeOHBIX U MO3HABATEIbHbIX 3371ay, BHIIOJHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB,;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO IIO3HWIIMI0 TIO OTHOIIEHUIO K SIBICHUSAM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

yMEHHE y4YWUThIBaTb B CBOMX JIEWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMIMOJICHCTBUS JIOJICH ¢ pa3HBIMU YOSKIEHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU M COIIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUSI YUYEOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a]ad, YBaXXUTEJIBHOTO OTHOIIEHHS K MHEHHUIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTh K T'YMaHUTapHOMN U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaXKTaHCKON UACHTUIHOCTH, TATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoanHOI, ropiocTu 3a CBOM Kpail, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYPY, IPOIIIIOE M HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;



IICHHOCTHOE OTHOILICHHE K MPHUPOJHOMY HACIEIUI0 M TMaMATHUKAM HPUPOIbI,
nocTkeHusiM Poccnn B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CMOCOOHOCTh OIIGHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIIGHHE U pa3BUTHE
OMoJIOTH Y, TOHUMaHWUSI 3HAYCHHS OMOJIOTHH B TIO3HAHUH 3aKOHOB IPHPOIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujelHas yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KEHHIO 1 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 HapoO/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUICCKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCh
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH,

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOWM pOJWTENSM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CeMEHHOM JKM3HM B COOTBETCTBUHU C TPAAMLIUSAMHU HAPOJOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpY, BKIIIOYAsl ICTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHWMaHHE YMOITMOHAIBHOTO BO3JICHCTBUS JKUBOH MTPHUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KadecTBa TBOPYECKOH JTMIHOCTH;

S) ¢usuyeckoro BocnuTaHMA, (OpPMHPOBAHHMS  KYJbTYPbl 310POBbA H
IMOIHOHAIBLHOTO JIArOMOJTYYHsI:

MIOHMMaHME U peanu3alys 310pOBOro U 0e30macHoro oopasa KHU3HH (340pOBOE MUTAHUE,
COOJTIO/ICHNE TUTUEHIUYECKUX TPABHI U HOPM, COATaHCHPOBAHHBIN PEXHUM 3aHITHH U OTIbIXA,
perynsipHass (u3MuUecKass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0©€3011aCHOTO
TIOBEJICHHSI B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KH3HH JTFOICH;

OCO3HaHME TOCJIEACTBHA W HENPHATHS BPEIHBIX NPHUBBIYEK (YMOTPEOICHHS aIKOTOJs,
HapKOTHUKOB, KYpPEeHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPy, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYIOIO0HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIIbHOCTH TEXHOJIOTUYECKON M COLIMATbHOM HAaNpaBICHHOCTH,
CMOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHHUPOBATH W  CAMOCTOSITETIHHO  BBINOJHATH  TaKylO
NS TeIbHOCTD;

MHTEpEeC K Pa3Nu4HbIM cepam mpodecCHOHANBHOW NeSTeTFHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U caMOOOPa30BaHHUIO Ha MPOTSHKEHUU BCel
KHU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11€JIeCO00pa3Hoe OTHOLIECHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIEHUE YPOBHSA 3KOJOTMYECKOW KYJIBTYpbl: HMPUOOpETEHUE OIbITa IJIaHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPY KAOIIEH CPEIIbI;

0CO3HaHME TI00ATFHOIO XapaKTepa SKOJIOTHYECKUX MPOoOIJIeM U MyTel X pelIeHus;

CTIIOCOOHOCTH HMCIONB30BAaTh MPUOOpEeTaeMble TIPU M3YUCHUN OWOJIOTUH 3HAHUS M YMCHHS
IpU peIICHUHU MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM IMPHUPOJIONONIBL30BaHIEM (COOIOACHNE
NpaBUJI TIOBEJCHHUS B TPHPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PAaBHOBECHS B JKOCHCTEMaAX,
OXpaHy BUOB, 3KOCUCTEM, Onochepsl);



aKTUBHOE HENpUATUE NEHCTBHUM, NMPUHOCSIINX BpEl OKPY’KAIOLIEH MPHUPOAHON Cpele,
yMEHHE MPOTHO3UPOBATH HEOJIArONpHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEIIpPUHUMAEMBbIX
JNEUCTBUN U IIPEAOTBpAIIaTh UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KyJbTypbl, OMbITa
JESATEIBHOCTH  DKOJOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B
MO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COLUAIbHON MpakTUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTU IKOJIOTNYECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIECTBEHHOW MpaKTHUKH, OCHOBAaHHOIO Ha JMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHNUE S3bIKOBOM M YUTATENBCKOM KYJIbTYpPbl KaKk CPe/ICTBA B3aUMOICHCTBHS
MEX1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HaHUSA €€ PoJu B (OPMUPOBAHUU
PalMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH 1IEIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroleM
MUpEe Kak O €JIMHCTBE IMpPHUPOAbI, YeJloBeKa U O00IlecTBa, B TMO3HAHUU TNPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MpoOIeM COXpaHeHHs! TPUPOTHOTO PABHOBECHS;

yOESKIEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIi COBPEMEHHOM LMBWIM3ALMU: OOECTieUeHus
HOBOT'O YPOBHS pa3BUTHsI MEAMLMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pelaTh pecypcHble MpoOaemMbl pa3BUTHUS YETIOBEUECTBA, MIOMCKA MyTeH BBIXOAA U3 III00ATbHBIX
HKOJIOTHUECKUX MpoOsieM U obecrieueHust mepexosia K yCTOWYMBOMY pa3BUTHIO, PAllHOHAIEHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKUX 3HAHWW B LIEJISIX MOBBIMICHUS 0O0Iei
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAJIbHOMN
IpaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHuu OuoJIoTuH;

MOHMMAHHUE CYIIHOCTH METO/IOB MO3HAHMS, MCIIOJNb3YyEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMSA ISl aHauu3a W OOBSCHEHUS SIBICHHUM
OKpYKAIOIIeT0 MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH, yMEHUEe JeiaTb OOOCHOBAaHHBIE
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C 1IN0 IOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHMA JUIl PELICHUS
po0JieM B peasbHBIX )KM3HEHHBIX CUTYalHsIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOU JEATENIBHOCTH, TOTOBHOCTh OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUIl MO OHOJOTMM B COOTBETCTBHUHM C >KU3HEHHBIMH
NOTPEOHOCTAMH.

METANPEIJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysibTaThl OCBOEHHs yuyeOHOro mnpeamera «BHOJOTHs» BKIIOYAIOT:
3HayuMble i1 (QOPMUPOBAHMUS MHPOBO33PEHHS OOYHYAIOMIUXCS  MEXAUCIUIIIUHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHay YHbIe TOHATHS, OTPAXKAIOLIHE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu(rKy METO/I0B MO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SBJICHHE, MpOIecC, CHUCTeMa, HAay4HbId (DaKkT, MPUHIMI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCcleZloBaHUe, HAOIIOJeHNe, M3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHHBEpCalbHbIE
yueOHble JeicTBUs (TMO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 00ECIeUNBAIOIINE
¢dbopMupoBaHre (PyHKIMOHAIBHON I'PaMOTHOCTH U COLIMAJbHOW KOMIIETEHIUMH OOydaromuxcs,
CIOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIITINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHblE yueOHbIE ACWCTBUS B II03HABATEIbHOH U
COLIMAJIBHOM ITPAKTHUKE.



MertamnpeaMeTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJKHBI OTPayKaTh:

OgiajeHHe YHHBEPCAJbHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JJOorNYecKUue AeHCTBUSI:

CaMOCTOSITENIFHO (OPMYJIMPOBaTh W aKTyaJlu3upoBaTh NpoOjeMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIICHUs (aHAIU3a,
CHUHTE3a, CpaBHEHMS, Kiaccupukanuu, OoOOOLIEHUS), PACKPHIBATh CMBICT OHOJOTHYECKUX
MOHSTHUN (BBIIEATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATE CBA3H C APYTHMHU NOHIATHIMH);

OTIpEe/ENATh LENU JIeATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTaBICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHUA Uid OOBSCHEHUS (PaKkTOB M SBICHUIN >KUBOUN
IIPUPOJIBI;

CTPOUTHh JIOTUYECKHE pacCyKIeHHs] (MHAYKTUBHbBIE, JEAYKTHBHbIEC, [0 aHAJIOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH U MPOTHBOPEUYHUS B PACCMATPUBACMBbIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIIOUEHHS;

IIPUMEHSTh CXEMHO-MOJIENBHBIE CPEACTBA Ul IIPEICTaBICHMS CYIIECTBEHHBIX CBS3EH U
OTHOIIEHUW B W3YYaeMBIX OHMOJIOTHYECKHX OOBEKTaX, a Tak)Ke MPOTHUBOPEUUU pPa3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUIaH pElIeHHs IPOOJIEMbl C YUETOM aHaIM3a UMEIOIIMXCS MaTepHaIbHBIX
U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIbHOCTb, OLEHUBATh COOTBETCTBUE pPE3YJbTATOB LIEJSM,
OLIEHHUBATh PUCKU MOCIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHSIX pPEabHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPo0IIeM.

2) 0a30BbIe HccIe0BaTEIbCKHE 1eCTBHUS:

BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEIOBATENLCKON U MPOEKTHOW AEATEeIbHOCTH, HaBbIKaMU
paspelieHus: npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJ/IO0B
pelIeHrs MPaKTUYECKHX 3aj]a4, IPUMEHEHHUIO Pa3IMuHbIX METOJI0B IMO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbIE BBl JACITEIBHOCTU IO TOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpEeTaluy, MPeoOpa3oBaHNI0 U MPUMEHEHHIO B YYEOHBIX CHUTYyalUsX, B TOM YHUCIE MPHU
CO3JIaHMM YYEOHBIX M COIMATbHBIX POCKTOB;

(dbopMUpOBaTh HAYYHBIA THUIT MBIIUICHHS, BIaIeTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTHSMM U METOJAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 00Opa30BaTEIBHOW IEATEIHHOCTH W
KU3HEHHBIX CUTyalUsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3a/ayy, BbIJIBUTaTh
TUIOTE3y €€ pEIIeHHs, HaXOAUTh AapryMEHThl Ul JIOKa3aTelIbCTBAa CBOUX YTBEP)KIEHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3MPOBAaTh IOJYYEHHbIE B XOAE PEIICHHs 3aJaud pe3yJIbTaTbl, KPUTHYECKU
OLIEHHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PUOOPETEHHBII OMBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIM MOMCK TEpeHoca CPEeACTB U CHOCOOOB JEHCTBHUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCUTh 3HAaHUS B [IO3HABaTEIbHYID M  IMPAKTUYECKyl0  oO0jacTu
KHU3HEICITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00s1acTel;

BBIIBUTAaTh HOBBIE WJEH, IpEAJaraTb OPUTMHAJIBHBIE IOAXOAbI M PELICHMs, CTAaBUTh
po0OJIeMbl U 3a/1a4H, JOMYCKaOIUe allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nnopmanueii:



OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yueOHOro mocodwus,
HAY4YHO-TIOMYJISIPHOM JUTEpaType, OMOJOTHYECKUX CIIOBApsAX M CHPAaBOYHHMKAX, KOMIBIOTEPHBIX
0a3ax gaHHBIX, B MHTepHeTe), aHaIM3UpOBaTh HMH(GOPMAIMIO PA3TUYHBIX BUAOB U (opm
MpEe/ICTaBICHUSI, KPUTUUYECKH OL[EHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYHUBOCTD;

(dbopMyIHMpoOBaTh 3ampPOCHl M TMPHUMEHATh Pa3IMYHbIE METOJbI IMPH IMOHMCKE U OTOOpe
Ouooruueckor HHPopMaIuu, He0OX0IMMOM JIsl BHIITOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUSA HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUSI PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY TpEACTaBICHUS OHUOIOTHYECKOM
uHpopMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYroe);

UCMOJb30BaTh HAY4YHBIM S3bIK B KauecTBE CpeACTBAa IMpHU paboTe ¢ OHUOIOTHYECKOM
uHpopMaluel: MPUMEHITh XUMUYecKue, GU3NYecKue M MaTeMaTHUeCKHe 3HaKh W CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh W IMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH;

BJaJleTh HABBIKAMM pACHO3HABaHUS M 3alIUTHl  UHPOpPMALUHU, WHPOPMALUOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OgnajgeHne yHHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

1) o0enume:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCeX c(epax >KU3HHU, aKTUBHO Y4acTBOBAThH B JMAJIOre
WIK JUCKYCCUU TIO CYILIECTBY 0OCykJ1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYKICHHMsSI OTHOCHUTEIBHO BBINOJIHEHHUS Tpe/JlaraéMod 3a/Jayd, Y4YUTBhIBATh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI IPYTUX YYaCTHUKOB AMAJTIOTA WIIN AUCKYCCHN);

pacrio3HaBaTh HeBepOaJibHBbIE CpeICTBA OOLICHMs, MMOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYyallUil, YMETh CMATYaTh KOH(MIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOAMU OOIEHUS M B3aUMOJIECHCTBHSI, TOHMMAaTh HaMEpPEHHS
APYTUX JIO/IEH, MPOSBIATh YBKUTEIBHOE OTHOILIEHHE K COOECEHUKY M B KOPPEKTHOH (opme
(GbopMyIIHpPOBATh CBOU BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUKY 3pPEHHUS C MCIOJIb30BAHHEM S3BIKOBBIX
CPEACTB.

2) cCOBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM M MHAMBHUAYaIbHON pabOTHI MU
peleHn OHONIOTHYecKOl MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOEHCTBYSI TPU pELICHUH yueOHOU 3a1auH;

BbIOMpPATh TEMATUKy M METOJbl COBMECTHBIX ACUCTBUI C Y4ETOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPAUHHPOBATH
JNEUCTBHA N0 €€ TOCTH)KEHHMIO: COCTaBIIATH IUIAH JCHUCTBUM, PACHpEAcsATh POJIU C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA/Ja M Ka)KJOT0 yYaCTHUKA KOMAaH[bl B OOIIUN pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHWBATh HJIEU C MO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE TIOBEJCHUE B PA3JIUYHBIX CUTYalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgiaieHHe YHUBEPCAJbHBIMHU PeryisiTHBHBIMH 1eHCTBUSIMU:

1) camoopranm3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelIeHus B
KM3HEHHBIX M yUYEOHbIX CUTYallHsX;

BbIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHHM 1EJIeBble U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSIX M MOCTYIIKAaX IO OTHOLIEHUIO K JKUBOM IPHUPOJIE, CBOEMY 3JIOPOBBIO U 310POBBIO
OKpYKaIOIINX;



CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIBHYIO IESITEIbHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh HW (OPMYJIUPOBATh COOCTBEHHBIC 3a/Jayd B 0OOpa30BaTEIbHON JCATEIHHOCTH W
KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSITENIbHO COCTABIIATh IUIaH PEUICHHsI MTPOOJIEMbI ¢ YUYETOM UMEIOUINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUI;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTCHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATH MIPHOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IUPOKON 3PYIUIMH B Pa3HbIX 00J1aCTAX
3HAaHUU, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIQ/ICTh HABBIKAMH MMO3HABATENBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedIeKCUI
JUTS OIICHKHU CUTYaIlH, BHIOOpAa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsiTHE ce0s U APYrHUX:

MIPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M ApTYMEHTHI JPYTUX MPU aHATN3E PE3YIHTATOB JIEATEILHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € TIO3UIIMH JPYTroro 4eaoBeKa.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro mpeamera «buoorus» Hay4dHble 3HaHHSA, YMEHUS U
CHocoObl JEeMCTBHII 1O OCBOEHHIO, HHTEpIpeTali M NpeoOpa3oBaHUIO 3HAHWUNA, BU/IBI
JESTEeIbHOCTH 10 MOJYYEHHUI0 HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUHN B Pa3IMYHBIX YUEOHBIX
CUTyallusiX, a TakKXe B peaJbHbIX J>KU3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C Ouonoruei. B
porpamMMe npeaMeTHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJjaM 00yUeHHs..

[IpenMeTrHble pe3yibTaThl OCBOEGHUs YyuyeOHoro mnpeamera «buonorus» ¢ 10 kaacce
JOJKHBI OTPAKaTh!

c(OpMUPOBAHHOCTh 3HAHMM O MeCTe€ W pOJIM OMOJOTMH B CHCTEME HAyYHOrO 3HAHUSA
€CTECTBEHHbBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHbBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouonoruu, QyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBeKa Ul PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEp)KaHHE OMOJOTHYECKHX TEPMUHOB M MOHSATHUI: )KU3Hb, KIIETKA,
opranusM, Merabonmu3Mm (0OMEH BeleCTB M IpeBpallleHHe dSHEPruH), TOMEoCTa3
(camoperynsauusi), YpOBHEBas  OpraHu3alMsg  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penponyKuust), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHHE u3JaraTb OHOJOTHYECKHEe TEOpHH (KJIETOYHAas, XpPOMOCOMHas, MyTalllMOHHas,
LEHTpaJIbHasl JIorMa MOJeKyJsipHOi Ouonorum), 3akonsl (I'. Mengens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 HeHTpax MHOT000pasus U MPOUCXO0XKACHUS KyIbTypHbIX pacTenuit H. U.
BasuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAayyHOTO MO3HAHUS B OMOJOTMU: HaOJIO/IEHHE U ONMCaHUE
KHMBBIX CHCTEM, IIPOLIECCOB U SBJICHWN, OpraHM3alUs W MPOBEACHUE OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBM)KCHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEeHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTAaTOB;



YMEHHE BBIJENATH CYLIECTBEHHBIE IIPU3HAKU BHUPYCOB, KIETOK IPOKAPHUOT U JYKapHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIECTB U
NpeBpallleHs] PHEPTUM B KIETKe, (POTOCHMHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, WHAUBUAYAIbHOTO Pa3BUTHUS
opranusma (OHTOT€HE3);

yMEHHE NPUMEHAThH MOJTy4YSHHbIE 3HAHUA 71 O0OBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SIBJICHUM, /ISl IPUHATHS NPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEJIbI0 00ecIeueHust
0€30MacHOCTH CBOETrO 37I0POBbSI M 3/J0POBbSl OKPY’KAIOUIUX JIOAEH, COOIIOACHHUS HOPM
IpPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOLIEH NPUPOTHOW cpee, MOHMMaHHEe HEOO0XOAUMOCTH
UCIOJIb30BAaHUsl JOCTHKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTHH ISl palliOHAIBHOTO
IIPUPOIONIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble Te€HEeTHYeCKHe 3aJaud Ha MOHO- U JAUTHOpUIHOE
CKpEeLIMBaHUE, CLIETUICHHOE HAClleIOBAaHHE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKpEIIUBAHUS
JUIS TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OpraHU3MOB;

YMEHHUE BBINONIHATH JTAOOpaTOpPHBIE M MpakTHYeCKue paboThl, cCOOMIOAATh MpaBUia IMPH
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PY/I0BAHHEM;

YMEHUE KPUTUYECKH OLIEHUBATh M HHTEPIPETHPOBATH HWH(POPMAIHIO OHOIOTHYECKOTO
COJiep’KaHusl, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMSI M3 PA3NUYHBIX HUCTOYHHMKOB (CpeicTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIpHbIE MaTepHalibl), 3STHYECKHUE ACIEKThl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIC TNHCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 W3 HECKOJbKHX MCTOYHUKOB, TI'PAMOTHO HCIOIb30BaTh
MOHATUIHBIN anmnapat OMOJOTHH.

[IpenMeTrHble pe3yibTaThl OCBOEHUs YyuyeOHoro mnpeamera «buonorus» ¢ 11 kaacce
JOJKHBI OTPAyKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MecTe€ M pOJIM OHOJOTMH B CHCTEME HAyYHOrO 3HAHUSA
€CTeCTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
6uonoruu, QyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBeKa Ul PeLIeHHs KU3HEHHBIX 3a/1a4;

yMEHHE pacKphIBaTh CoiepKaHUE OMOIOTHYECKUX TEPMUHOB U MOHSITUN: BUJI, TIOMYJIALINSA,
reHO(QOH, OHBOJIONMS, JABWXKYLIHME CHIBL ((aKTOpbl) HBOJIOIHMH, MPUCTIOCOOIEHHOCTh
OpraHM3MOB, BHUJ000pa3oBaHUE, JKOJOrMYeckue (aKkToOpbl, HKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, peyLIeHTHI, LIeMN MUTaHHs, SKOJIOrHYecKas mupaMuia, OuoreoueHos, onocgepa;

yMEHHe Wu3araTh Owuosnoruueckue Tteopuu (dBomounoHHas Tteopus Y. JlapsuHa,
CHHTETHUECKasi TEOPHUs HBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliiieBoro cxoacTea K. M.
bapa, yepenoBanus rinaBHBIX HampasieHuM W myTted sBomonun A. H. CeseproBa, ydeHus o
6uocdepe B. U. Bepnasckoro), onpenensars rpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAayyHOTO MO3HAHUS B OMOJOTMU: HaOJIO/IEHHE U ONMCaHUE
KHMBBIX CHCTEM, TMPOLIECCOB U SABJICHWN, OpraHM3alUs W MPOBEACHUE OHOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX DPE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE PU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOTeOIeHO30B U 3KOCHUCTEM,
0COOEHHOCTH  MpPOLIECCOB:  HACIEJICTBEHHOM  HM3MEHYMBOCTHM, €CTECTBEHHOTO  OTOOpa,
BHUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTHUYECKUX (AKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB U NIOTOKA 3HEPTUU B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHWOT€OXHMHUYECKUX IHUKIOB B
ouocdepe;

yMEHHE NPUMEHAThH MOJTy4YSHHbIE 3HAHUA 7S 00BSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBJICHUM, ISl IPUHATHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKU3HU C LIEJbI0 00eCIeueHus
0€30MacHOCTH CBOETrO 37I0POBbSI M 3/J0POBbSl OKPY’KAIOUIUX JIOAEH, COOIIOACHHUS HOPM



IpPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOLIEH NPUPOTHON cpele, MOHMMaHHEe HEOO0XOAUMOCTH
MCIOJIb30BaHUS JOCTUKEHHUH COBpPEMEHHOM ouonoruu JUISt paloHaIbHOrO
IIPUPOIONIOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3a/ladyM, COCTAaBJIATh CXEMbl IEpeHoca
BELIECTB M SHEPTUU B 3KOcHUcTEMaX (LEMH MUTaHUA);

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U J1a00paTOpHBIM 000pYI0OBaHUEM;

yMEHHE KpPUTHYECKH OILICHWBATh M HHTEPIPETHPOBaTH HH(OPMALNIO OHOJIOTHYECKOrO
COJIEp/KaHuUs, BKIIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHMSI M3 DPA3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBoi HMH(pOpMalKK, HAyYHO-MOMYJISIpHbIE MaTepHalibl), paccMaTpuBaTh TIJI00aNbHbBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3UIIUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIC TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMHQOpPMAIMI0 W3 HECKOJbKHX HCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OMOJIOTHH.
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