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MHNOACHUTEJBbHASA 3AIINCKA
[TpumepHas pabouas mporpaMma cpeaHero oomero oopazoBanus 1Mo 6uosioruu (6a30BbIM YPOBEHb) cocmasiena Ha ochoge DedepaibHo2o 3aKOHA OMm
29.12.2012 Ne 273-®3 «O6 obpazosanuu 8 Poccuiickoii @edepayuuy, DedepaibHoeo 20Cy0apCmeeHH020 00pa308ameibH020 CMaHOapma cpeoHe2o
obue2o oopazosanus, Konyenyuu npenoodaganus yuebHo2o npeomema «buonocus» u ocHoguwix nonodicenutl IlpumepHor npoepammsl 60CNUMAHU.

[Ipu pazpaboTke 1aHHON TPOrpaMMBbl TEOPETUUECKYIO OCHOBY ISl ONIPEACIICHHS TIOJIX0/I0B K (QOpMHUPOBaHUIO COACpPKAHHUS YIeOHOTO
npeamera «buonorusi» coctaBuiau: KoHuentyanbHbie mojoxkeHuss @I'OC COO o B3auMOOOYCIOBIICHHOCTH ILIeJIeH, COJEp)KaHHs, PE3yJbTaTOB
oOydeHuss U TpeOOBaHMWU K YPOBHIO TOJTOTOBKM BBHIMTYCKHHKOB, TMOJIOKEHUS 00 OOMIMX NENSX W MPUHIUIAX, XapPaKTEPU3YIONINX COBPEMEHHOE
coctrosiare cucreMbl COO B Poccuiickoit denepanun, a TakKe MOJIOKEHUS O crienupuKke OMOJOTHH, € 3HAYCHUH B TMO3HAHUHW JKUBOW MPHUPOABI U
o0ecrevYeHnr CyIEeCTBOBAHUS YeJIoBeuecKoro odmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSM OMPECIICHbl OCHOBHBIC (DYHKIIUM TPOTPaAMMBI U €&
CTPYKTYypa.

[Iporpamma ga€t npeacraBieHue o Heix, 00 001el crpaTeru 00y4eHus, BOCIIUTAHUS U PA3BUTHS 00 yJarOIINXCS CpeACTBaAMU
yuebHoro npeamera «buonorusy; onpenenser 00s3aTeNIbHOE MPEAMETHOE COACpKAHKUE, €r0  CTPYKTYpPY,  paclpeleieHre Mo pasjeliaM/TemMam,
PEKOMEHIYEMYIO TIOCIIEA0BATEIPHOCT HM3yYeHUS Y4eOHOro Marepuana ¢ Y46TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JIOTUKH
00pa30BaTeNbHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs.

B nporpamme Takke yIUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM  JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM Pe3yJbTaTaM
oOyueHus B GopMHpPOBAaHMHN OCHOBHBIX BUIOB yue€OHO-II03HABATEIHHON AEITETbHOCTH YU€OHBIX AEUCTBUN 00ydalOIIUXCsl IO OCBOGHUIO CO/IEP KAHUS
OuoJI0ruuecKkoro 0opazoBaHusl.

B nporpamme yue6HOro ipeameta «buonorus» (10—11 kmaccrl, 6a30BbIi YpOBEHB) peaii30BaH MPUHIUI MPEEMCTBEHHOCTH B U3yUYE€HUU
Ouosioruu, O1arogapsi UeMy B HEl MPOCMATPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (DOPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIMNA JUYHOCTH, SKOJOTMUYECKOTO MBIIUICHUS, MPEICTaBICHU O 370pOBOM o0Opa3e KH3HU M OepeskHbIM
OTHOIIIEHHUEM K OKpYXKarolen mpupoaHoit cpene. [loaroMy Hapsny ¢ u3ydeHrueM oOneOMoIOTHUeCKIX TEOPH, a TAK)KE 3HAHUN O  CTPOCHHUH
JKUBBIX CHUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX MPOLIECCOB, B MpOTrpamMMe YJEIeHO BHUMAaHHUE HCIOIH30BAHUIO
MOJIYYCHHBIX 3HAHHUM B TTOBCETHEBHOW JKU3HU JJI PEIICHUS PUKJIAIHBIX 33/1a4, B TOM YUCIIE: MPO(OUIAKTUKA HACTEACTBEHHBIX 3a00JeBaHUM
YeloBeKa, MEUKO-TEeHETHYECKOTO KOHCYIbTUPOBAHUS, 0OOCHOBAHHS IKOIOTUYECKU 1[e1ecCO00Pa3HOr0 TOBEICHUSI B OKPY>KAIOIIEH MPUPOTHON
cpene, aHauM3a BIUSHUS XO3IHCTBEHHOU JEATEIHFHOCTH YEIOBEKa Ha COCTOSHHUE MPUPOTHBIX U UCKYCCTBEHHBIX AKOCHUCTEM. Y CHIICHHE BHUMAHUA K
MPUKIIATHOW HAMpPaBICHHOCTH y4eOHOro mpeamera «bHONOTHs MPOAUKTOBAHO HEOOXOJUMOCTHIO OOECTICUeHHsI YCIOBHMA /ISl PEIICHUS OJHOW W3
aKTyaJbHBIX 3a/Ja4 MIKOJIBHOTO OWOJOTHYECKOTO 00pa3oBaHUs, KOTOpas Mpennosiaraer (GopMupoBaHue y OOydarOMIMXCS CIOCOOHOCTH
aIaNTUPOBATHCS K M3MEHEHHSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

JlanHas mporpamma SIBISIETCS OPUEHTHPOM I COCTABJICHHUS pabOYMX MPOTrpamMM, aBTOPHI KOTOPBIX MOTYT MPEIJIOKHUTh CBOW BapHaHT
MOCIIEOBATEIHPHOCTH HM3yYeHUSI M CTPYKTYpbl y4yeOHOTro MaTepuana, CBOE BHJAeHUE NyTed ¢opmupoBaHus y obOydarommxcs 10— 11 kmaccos
MPEMETHBIX 3HAHUH, YMEHHUI U CIIOCOO0B Y4eOHOU NESITEIbHOCTH, a TaKK€ METOJAMYECKUX PEIICHUN 3a7a4 BOCIUTAHUS U Pa3BUTHS CPEICTBAMHU
yueOHoro npeamera «buomorusy.

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «bHUOJIOT U



YueOubii npeamer «buonorus» B cpeqHeM oOIIeM oOpa3oBaHUM 3aHUMAeT BakHOe MecTo. OH obecredynBaeT (OPMUPOBAHUE Y
o0ydJaroImuxcs NPeACTaBICHUN O HAYYHOW KapTHHE MHpA; paciiupseT u 0000I[aeT 3HaHHUS O XHBOW NMPHUpPOJE, €€ OTIIMYUTEIbHBIX NpPU3HAKAX —
YPOBHEBOU OpraHU3alMy U 3BOJIOLWHU; CO3AAET YCIOBUS JJIS: TIO3HAHUS 3aKOHOB XKUBOU MPUPOABI, GOpMUPOBaHUs (QYHKIIMOHAIBEHOW IPaMOTHOCTH,
HaBBIKOB 3JJ0POBOTO U OE301IACHOTO 00pa3a )KU3HU, IKOJOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K J)KUBOW MPUPOIC U YEITOBEKY.

Bonbiioe 3naueHne yueOHBINH penMeT «buonorus» UMeeT TakkKe Ui PEeIICHUs] BOCIIMTATEIbHBIX M PA3BHBAIOIIMX 3a7a4 CPEIHEr0 OOIIETro
oOpa3zoBaHMs, colManu3aluu oOydarommxcs. M3ydenwe Owonormm oOecrieuyuBaeT yciaoBUsS Ui (POPMHUPOBAaHUS WHTEIUICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX Y WH(OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOH KYJIBTYphI, CIIOCOOCTBYET WHTETpallud OWOJOTUYECKUX 3HAHHHA C
MPEJCTaBICHUSAMH U3 JPYTrUX YUCOHBIX NMPEIMETOB, B YACTHOCTH, (DU3HKH, XMMUU U Teorpadun. Ha3BaHHbIC MOJI0KEHUS O MPeIHA3HAYCHUN YIeOHOTO
npenMera «buoorus» cocTaBUIN OCHOBY JIJISl OTMPEICIICHHUS ITOAXO0I0B K 0TOOPY M CTPYKTYPUPOBAHUIO €r0 COJICPIKaHUs, IPEICTABICHHOTO B JAHHOM
porpamme.

Ot6op coxpepxanus yueOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE OCYHIECTBIEH C MO3UIMKA KYJIbTYpOCOOOpPA3HOrO IMOJX0/a, B
COOTBETCTBHHM C KOTOPBIM OOY4YarolIHecs JODKHBI OCBOWUThH 3HAHHMS W YMEHHS, 3HaYMMBbIe Ui (DOPMUPOBAHMS OOILICH KYJIBTYPBI, ONPEICIISIONINE
aJICKBATHOE TIOBEJICHUC YEJIOBCKA B OKPYKAMOIICH MPUPOTHOU cpeie, BOCTPEOOBAHHBIC B IOBCEAHCBHOW JKM3HH M TPAKTHYECKOH IEATCIHHOCTH.
Oco0oe MecTo B 3TOi cuCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COJICpKaHUsl, KOTOPBIC CIy)KaT OCHOBOH Ui (DOPMHUPOBAHHS MPEICTABICHHHA O
COBPEMEHHOW E€CTECTBCHHO-HAYYHONH KapTUHE MHpA W IICHHOCTHBIX OPHUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMAaHH3AIMH OHOJOTHYECKOTO
oOpa3oBaHHs.

CTtpyKTypHpOoBaHUE COAEpKaHUs yIeOHOTO MaTepHaja B IpOrpaMMe OCYIIECTBICHO ¢ y4ETOM MPUOPUTETHOTO 3HAUCHUSI  3HAHMIA 00
OTIUYUTEIBHBIX OCOOEHHOCTSAX >KUBOM MPHUPOABI, 0 €€ YPOBHEBOW OpraHM3allMd U SBOJIONUH. B COOTBETCTBHUU C ITUM B CTPYKType y4eOHOTO
npenMera «buoNOTHs» BBIIEICHBI CICIYIONINE COJCpXKATeNIbHBIE JIMHUU: «BbroJlorus Kak Hayka. MeToJbl HAy9YHOTO IO3HaHUs», «KieTka kak
Ouornorudeckas cucreMayn, «OpraHu3Mm Kak Ouonoruyeckas cucremay, «CucremMa W MHOTrooOpa3ue OpPraHMYECKOTO MHUpPay, «OBONIONHS >KUBON
MPUPOIBD, «IKOCHCTEMBI B MPUCYIIHE UM 3aKOHOMEPHOCTH.

HEJN U 3AJAYN YYEBHOT' O ITPEJIMETA «B1OJIOT' MS»

Ilens u3yuyenus yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJieHHE OOYYalOIIMMHUCS 3HAHUSIMU O CTPYKTYpPHO-
(GYHKIIMOHAJILHOW OpPraHM3alllK KUBBIX CUCTEM Pa3HOTO paHra W MpUOOpETeHHEe YMEHUN HCIOb30BaTh 3TU 3HAHMS IS TPAMOTHBIX JEUCTBUU B
OTHOIIECHUN OOBEKTOB >KMBOI MPUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

Joctuxenue uenu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE 00€CIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a0ay.:

OCBOEHHE O0YUAIOIUMUCS CUCTEMBI 3HAHUN O OMOIIOTUYECKUX TEOPUAX, YYCHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBUIIax,
CITyKaIuX OCHOBOM JUTST dbopMupoBaHUs MPEJICTABIICHAA O €CTeCTBEHHO-HAYYHON KapTHHE MHUpPA; O METOAAaX HAyYHOTO MO3HAHUS;
CTPOEHUH, MHOTOOOPa3uu U 0COOCHHOCTSIX )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlUH; BBIIAIONINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUIX
B OMOJIOTHU;

(bOpMI/IpOBaHI/Ie y 06yqa10m1/1x051 IIO3HABAaTCJIbHBIX, I/IHTGJIJIGKTyaHLHBIX nu TBOp‘IeCKI/IX CHOCOGHOCTGI\/'I B Hpouecce aHaJin3da AdaHHBIX O myTsax
pa3BHUTHS B OMOJIOTHU HAYYIHBIX B3TJISAIOB, UICH M MOJX0JIOB K U3YUCHHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS OPraHU3aINM;

CTaHOBJICHHE y OOydJaromuxcsi OOIIed KylbTypbl, (YHKIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH U OILCHUBATH SIBJICHUS
OKPY’KaFOIIIero MUpa KUBOH MPUPOJIbI HA OCHOBAHUH 3HAHHWH M OTIBITA, MTOJIYYCHHBIX ITPH H3yICHUH OHOJIOTHH;



¢dopmupoBaHuey OO0yYarOmUXcsd yYMEHUH MIUIIOCTPUPOBATh 3HAYCHHE OHMOJOIMYECKHX 3HAHUH B TMPAKTHUECKOW NEATENTbHOCTH 4YeJIOBEKa,
Pa3sBUTHM COBPEMEHHBIX METULIMHCKUX TEXHOJIOIUH U arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOEXJAEHHOCTH B BO3MOXXHOCTH IO3HAHHUS YEJIOBEKOM J>KMBOM MPUPOABI, HEOOXOIUMOCTH OEpEeKHOTO0 OTHOLICHHS K HeEH,
COOJIFOICHHSI STUYECKUX HOPM IIPU IIPOBEAEHUHU OMOJIOTUUECKUX UCCIIEA0BaHMIA;

OCO3HAHHME LEHHOCTH OWOJNOTMYECKUX 3HAHWUU JJI TIOBBIIICHHUS YPOBHS OKOJOTHYECKOW KYJIbTYphL, i (HOPMUPOBAHHS HAYYHOTO
MHUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHWNA M YMEHUH B MOBCEJHEBHOM >KU3HU JUIS OLIEHKU TOCIEACTBUN CBOEH NEATETHHOCTH MO OTHOILICHHIO K
OKpy’Karolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHHE U COOJIIOJJCHUE MEp PO HIAKTUKI 3a00JIeBaHUH.

MECTO YYEBHOI'O IIPEJIMETA «bHOJIOTY» B YUHEBHOM IIVIAHE

B cucreme cpennero o6mero oopasoBanus «buonorusy, usyyaemas Ha 6a30BOM ypOBHE, SIBJISETCS 00513aTENbHBIM Y4EOHBIM IPEMETOM, BXOSAIIUM
B COCTaB MpeAMETHON oOpa3oBaTenbHO 00nactu «EcTecTBEHHO — Hay4yHbIE NPEAMEThI». YUEeOHBIM IJIAHOM Ha €€ M3y4YeHHE OTBEACHO 68 yueOHbBIX
yacoB, 1o 1 yacy B Hegento B 10 u 11 kitaccax COOTBETCTBEHHO.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA «bBHOJIOI U5

Cornacno ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS OOYYalOIIMMHUCS MPOrpaMM CpEIHEro oOLIero oOpa3oBaHMSL:
JUYHOCTHBIM, METAINPEJIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3VJIbTATHBI

B cTpykType NMYHOCTHBIX pe3yibTaTOB OCBOEHMs IpeaMera «bUOIOorus» BBIAEICHBI CIEAYIOIUE COCTaBIAIOIUE: OCO3HAHUE O0YJaroIUMUCS
POCCHUICKON TPakKJIaHCKOM  HMIEHTUYHOCTH — IOTOBHOCTH K  CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOIIPEIENICHHIO; Hanuyue
momueayuu K OOydeHHIO  OHMOJIOTHH; yereHanpasienHoe pazeumue BHYTPEHHUX YOexIeHUN JMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HCTOPUYECKHUX TPATULMNA pa3BUTHS OMOJIOTUYECKOTO 3HAHUS; 20MOBHOCHb U CNOCOOHOCHb 00YJaIOIUXCs PYKOBOJICTBOBATLCS B CBOEH JEATEIbHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHM,  MPUCYLIUMHU cucreMe OMOJIOTHYECKOro oOpa30BaHUS; Hanuuue SKOJIOTUYECKOTO NpasoCO3HAHUSL,
CNOCcobHOCMU CTAaBUTh LIENIU U CTPOUTH KU3HEHHBIE TUIaHBI.

JIndHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeaMeTa «buoorus» JOCTUTAIOTCS B €AMHCTBE YyU4eOHOW M BOCIUTATENbHOU AESITENbHOCTH B COOTBETCTBUU C

TPpaAUIIUOHHBIMU pOCCHﬁCKHMH CONO-KYJIBbTYPHBIMH, HCTOPUYCCKUMHU U NYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, INPpUHATBEIMU B 06II_ICCTBG
ImpaBujIaMun n HOpMaMU NIOBCJACHUSA U CHOCO6CTByIOT mponeccaM CaMOIIO3HAHUSA, CAMOBOCIIMTAHHUA n CaMOpa3BUTHUA, Pa3sBUTHA
BHYTpCHHeﬁ MO3UlUN JIMYHOCTHU, MMAaTPUOTU3MA, YBAKCHHA K 3aKOHY W MPABOIIOPAIKY, YCIIOBCKY TpyAdad U CTAapUICMy ITOKOJICHHUIO, B3AUMHOI'O

yBa)K€HUsI, OEpPEKHOr0 OTHOUIEHHS K KYJIbTYpHOMY HAclelWI0 M TpaJuLMsM MHOTOHALMOHANIbHOro Haponaa Poccuiickoil ®enepanun, npupoae u
OKpY>Karollen cpere.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMA Yy4yeOHOro mpeamera «bBHOJOrHs» MOMKHBI OTpakaTb TOTOBHOCTb U CIIOCOOHOCTH OOyYaroIIuXcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH MO3MLIMENH JIMYHOCTH, CUCTEMOH LEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeH!H, COOTBETCTBYIOLIMX TPAJUIMOHHBIM LIEHHOCTSM POCCHUICKOrO OOILIECTBA, PaCIIUPEHUE KU3HEHHOTO ONbITA U ONbITA AEATEIBHOCTU B



mponecce pcajim3aluu OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCHHUTATEIIHHOMN JACATCIIbPHOCTH, B TOM YHMCJIC B 4aCTHU:

1. I'pazknaHCcKOro BOCIUTAHUSA:

— c(hOpPMHUPOBAHHOCTh I'PAXKJAHCKOM MO3ULUM  00ydaroUlerocs Kak akTUBHOIO U OTBETCTBEHHOIO YJIEHA POCCUIMCKOI0 O0LIECTBa;

— 0CO3HaHHME CBOMX KOHCTHTYIIMOHHBIX IIPAB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOMOPSIKA;

— TOTOBHOCTh K COBMECTHOH TBOPYECKOH AEATENBHOCTH IpPHU CO3JAaHUM YYEOHBIX IPOEKTOB, PEIICHUM YYEOHbIX M I103HABaTEIbHBIX 3a/ad,
BBITTOJIHEHUH OMOJIOTMYECKHX SKCIIEPUMEHTOB;

— CHOCOOHOCTB OIPEEIIATh COOCTBEHHYIO MO3UIIMIO [0 OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOH KU3HU U OOBSICHATSH €€

— YMEHHE YYUTHIBATh B CBOMX JIEHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHUS JIIOACH C PasHBIMHU YOSKICHHUSIMH, KYJIbTYPHBIMHU
LIEHHOCTSIMU Y COLUAJIBHBIM IOJI0KEHUEM;

— TOTOBHOCTH K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO BBIMTOJHEHHS y4EOHBIX, MMO3HABATEIBHBIX U MCCIIEOBATEIBCKUX 3a/1a4, YBAKHUTEIHLHOE
OTHOILIEHHE K MHEHUIO OMIOHEHTOB NP 00CYKAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOTO COJCPKAHUS;

— T'OTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOMN JAECATEIBHOCTH.

2. [TaTpHOTHYECKOT0 BOCTIMTAHUS:

— c(opMHPOBAHHOCTh POCCUNCKOMN TPakJaHCKOM HMIEHTHYHOCTH, MATPUOTH3MA, YBaXEHHS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH IEpe]
Ponunoii, ropaoctu 3a cBoii Kpai, CBOXO PoauHy, CBOM S3bIK U KYJIBTYPY, IIPOIIOE U HACTOSIIIEE MHOIOHAIMOHAJIbHOTO Hapoaa Poccuu;

— LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUIO M NMaMATHUKAaM MPUPOJBI; TOCTHXKEHUsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpYJle; — CIOCOOHOCTH OIIEHUBATH BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUM, TOHMMAaHHUE 3HAYEHUSI OMOJIOTHHU B MIO3HAHUH
3aKOHOB MIPUPOJIBbI, B )KU3HU YETIOBEKA M COBPEMEHHOTO O0IIIECTBa;

— ujeiHas yoexAEHHOCTh, TOTOBHOCTD K CIIY>KeHHIO OTEUECTBY M €T0 3alIUTe, OTBETCTBEHHOCTH 32 €r0 CyAb0y.

3. lyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

— OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUHCKOT0 HAPOIa;

— c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

— CHOCOOHOCTH OIIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

— OCO3HaHHE JTUYHOTO BKJIAJa B MOCTPOSHUE YCTOWYHUBOTO OYIyIIEro;

— OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3TaHUIO0 CEMbHU Ha OCHOBE OCO3HAHHOTO MPUHSITHSI IIEHHOCTEH  CeMEeHHOW  KU3HH B
COOTBETCTBUU C TPaIULUIMHU HapoaoB Poccuu.

4. JcTeTHYeCKOro BOCIIMTAHMS:

— 9CTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsi SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

— MOHMUMAaHHUE YMOIIMOHATFHOTO BO3/ICHCTBHS JKUBOU MPUPOJIBI M €€ IIEHHOCTH;

— T'OTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATh KAUeCTBA TBOPUECKON JTUYHOCTH.

5. ®u3n4ecKoro BOCNUTAHUSA, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI M IMOIUOHAJILHOTO 0JIAT OOy YU

— TMOHUMAaHWE W peanu3alus 3JA0pPOBOr0 M 0€30mMacHOro oOpasza >KWM3HH (3J0pOBOE NHTAHUE, COONIOJCHHE THTHEHHUYECKHX TMPABHI H HOPM,
cOanaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, perylspHas  ¢u3UyecKass aKTHUBHOCTbH), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (PM3UYECKOMY U MICUXHUYECKOMY 3JI0POBBIO;

— MOHUMAaHHUE IIEHHOCTH MPaBUJ MHAWBHUYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHMSI B CUTYalMsIX, YTPOXKAIOMIMX 3I0OPOBBI0 U KU3HU



Jr0/IeH;

— OCO3HaHHeE MOCJIEICTBUIN U HEMIPUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOr0Jis, HAPKOTUKOB, KypeHus).

6. TpynoBoro BocnuTaHusi:

— FOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTHU MacTepCTBa, TPY10Jio0ue;

— TOTOBHOCTh K AKTHUBHOM MAEATENbHOCTH TEXHOJOTHYECKOM M COIMAIbHON HANpaBIEHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATh, IUIAHHUPOBATH M
CaMOCTOSITENILHO BBIIIOJIHATD TAKYIO AESITEIbHOCTD;

— UWHTEepeC K pa3iuyHbIM chepam mNpodecCHOHATBFHONW JAEATENIbHOCTH, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TIaHbI,

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUHU BCEH KHU3HU.

7. IKOJOTHYECKOr0o BOCIMTAHUS:

— DKOJIOTUYECKH I[e5Ieco00pa3HOe OTHOLICHUE K MPUPO/IE KaK UICTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

— TIOBBIIICHHE YPOBHSI 3KOJIOTUYECKOW KYIbTYpbl: TPUOOPETEHUE OIbITA TUIAHUPOBAHUS TIOCTYNKOB M OLIEHKU X BO3MOKHBIX MOCIEICTBUUN JUIS
OKpYKarolleu Cpeibl;

— OCO3HaHHE IM00ATBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

— C1ocoOHOCTH MCIIONIB30BATh MPHOOpPETaeMbIe TIPU U3yYSHUH OMOJIOTUH 3HAHUS M YMEHHUS IIPU PEUICHUU MPOOJIeM, CBSI3aHHBIX C palMOHAIBHBIM
PUPOIOTIOIB30BaHUEM (COOIII0IEHNE TTPABIII OBEACHHS B IPUPOJIE, HAIPABICHHBIX Ha COXPaHEHUE PAaBHOBECHUS B IKOCHCTEMaX, OXPaHy BUIIOB,
IKOCHCTEM, Orochepsl);

— aKTUBHOE HEMpUATHE AeHCTBUH, IPUHOCSIIUX BpeJl OKpYy>Karolleld NpupoAHOil cpesie, yMEHHe IPOrHO3UPOBaTh HEOIAronpusATHbIE KOJIOTHYECKHE
MIOCJIEICTBHSI TPEITPUHUMAECMBIX JICHCTBUI U IPEAOTBPAIIATh UX;

— HAJIMYME Pa3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHUECKON KyJIbTYpHl, OMbITa JESATEIbHOCTH IKOJIOTHYECKON HalpaBiICHHOCTH, YMEHUs
PYKOBOJICTBOBATHCSI IMH B ITO3HABATEIHHON, KOMMYHUKATUBHOW M COLUAILHON MPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B TPAKTUIECKOH IEATEIILHOCTH
9KOJIOTUYECKOI HalpaBIeHHOCTH.

8. IleHHOCTH HAYYHOI'0 IMO3HAHMSA:

— c(hopMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOILIECTBEHHOW NMPaKTHUKH, OCHOBAHHOTO Ha
JMaJiore KyJIbTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IMOJIMKYIBTYPHOM MHpE;

— COBEpILIEHCTBOBAHUE A3BIKOBOW M YHTATEIBCKOW KYJIBTYPHI KaK CPEACTBA B3aUMOJICHCTBHS MEXTy JIFOIbMU M MTO3HAHUS MHPA;

— MOHMMaHKe crenu(prukn OMOIIOTHH KaK HAYKH, OCO3HaHUE € POJIH B dbopmupoBaHUT parroHaITFHOTO HAYYHOTO  MBIIUICHHUS,
CO3JIaHUM IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarollleM MHpe Kak O €IMHCTBE HPUPOIbI, YelloBeKa M OOIIecTBa, B MO3HAHUU IMPHPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

— yOeXIEHHOCTH B 3HAYMMOCTH OMOJIOTUU JIJIsl COBPEMEHHOM IMBUIIM3AIMU: 00ECTIEYeHNSI HOBOTO YPOBHSL  Pa3BUTHS MEIULUHBL; CO3JIaHUA
NEPCIEKTHBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PElIaTh PECYpCHbIE MPOOIEeMBbl Pa3BUTHS UYEIOBEYECTBA; MOWCKA MYTEH BBIXOJA W3 TI00ATBHBIX
9KOJIOTUYECKUX MpoOJieM U obecredeHus Nepexoaa K YCTOWYMBOMY pPa3BUTHIO, PALMOHAIBLHOMY HCIIOJIB30BAaHUIO NPUPOAHBIX PECYPCOB H
(opMUPOBAHNIO HOBBIX CTaH/IAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTb B IOJIYYEHUH OMOJIOTMYECKUX 3HAHWN B IIEJSAX IMOBBIIICHUS OOIIEH KYJIbTYpPbI, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH KakK
COCTaBHOM YacTh (PYHKIITMOHAIBHOW TPAaMOTHOCTH O0YJarOIIMXcsi, pOPMUPYEMOM NTPH U3YICHUU OMOJIOTHH,

— MOHMMAaHHUE CYIIIHOCTU METOOB MMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTb UCIOJIb30BATh MOMydaeMble 3HAHUS I aHAIN3a
U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPa U MPOUCXOAAIINX B HEM U3MEHEHH; yMEHUE 1eJaTh 000CHOBAaHHBIE 3aKIIOYEHHSI HA OCHOBE HAayYHBIX



(aKTOB ¥ IMEIOIIUXCS TaHHBIX C IEIBIO MOJIYYCHUS JOCTOBEPHBIX BHIBOJIOB;

— C1ocoOHOCTh CAMOCTOSITEITLHO UCTIONB30BaTh OMOJIOTHUECKUE 3HAHUS JIJISl pEIICHHS TIPO0JIeM B pEAIbHBIX )KU3HEHHBIX CUTYAIUSX;

— OCO3HaHHUE IIEHHOCTH HAYYHOU NESATETHbHOCTH, TOTOBHOCTh OCYIIECTBJIATH NMPOEKTHYIO U UCCIEAOBATENBCKYIO EATEIbHOCTh WHAWBUIYAIBHO U B
rpyIIe;

—TOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHIO, K AKTHBHOMY IOJYYCHHIO HOBBIX 3HAaHUH MO OHMOJIOTUU B
COOTBETCTBUH C )KM3HCHHBIMHU TIOTPEOHOCTSIMH.

B mnpomecce nocTHKEHUS JUYHOCTHBIX PE3YJIBTATOB OCBOCHHMS OOYYAIOMIMMHUCS IMPOTPaMMBl CpelHEero oOmero oO0pa3oBaHUS y OOyYaroIIuXcs
COBEPILEHCTBYETCS IMOYUOHAIbHBIN UHMELLEKN, IPEATIONararoImui copMUpOBaHHOCTb:

— CAMOCO3HAaHUsA, BKIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIIBHOE COCTOSIHME, BUICTh HAIpaBIICHUsI Pa3BUTHS  COOCTBEHHOMN
SMOIMOHATBHOMN Cepbl, OBITH YBEPEHHBIM B ce0€;

— camopezynuposanus, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32 CBOE IMOBEJEHHE, CIIOCOOHOCTh aallTHPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

— GHYmMpeHHell MOMuayuu, BKIFYAIONIeH CTpEMIICHHE K JOCTHKEHUIO el U YCIeXy, ONTUMU3M, HHULIUATUBHOCTb, YMEHHUE JIEHCTBOBATH, HCXOI
U3 CBOUX BO3MOXKHOCTEH;

— 9mMnamuy, BKIIOYAIOMEH CHOCOOHOCTh TOHUMATh SMOLMOHAIBHOE COCTOSIHHE APYTHX, YUUTHIBATH €0 MPU OCYIIECTBICHUH KOMMYHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO M COIIEPEIKUBAHHMIO;

— COYUANbHBIX HABBIKOB, BKIFOYAIOLINX CIIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS C JPYTUMH JIIOJIbMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh
KOH(JIUKTBI.

METAIIPEJJMETHBIE PE3VJIbTATbDI

MertamnpeaMeTHble pe3ylbTaThl OCBOEGHUs yueOHoro mnpeamera «buosorus» exarouarom: 3Ha4MMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS
00yyaroIuXxcsi MEKAUCIUILUIMHAPHBIE (MEXIPEIMETHBIE) OOIIIeHaAYYHbIE TOHSTHS, OTPaXKaloUIie 1IeT0OCTHOCTh HAYYHON KapTHHBI MUpPA U ClIEHU(UKY
METO/OB MO3HAHMSI, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, sBJIEHUE, IPOIecC, CUCTeMA, HayYHbIM (akT, MpUHLKI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeOBaHHe, HAOII0JeHHe, HW3MEpPEeHHe, OJKCIHEPUMEHT M Jp.); YHHUBEpCajJbHble Yy4yeOHblE JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE), obecnednBaronie (opMupoBaHue (QYHKIMOHAIBHOW T'PaMOTHOCTH M COIMAbHOMN
KOMITETEHIIMM OOYyYaIoIUXCsl; CHOCOOHOCTh OOYYaroImIMXCs MCIOJIb30BaTh OCBOEHHBIE MEXJIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJbHbIE YUeOHbIE IEHCTBUS B TIO3HABATEIILHON U COLIMAIbHON MPAKTHKE.

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaAMMBbI CPEIHEro O0IIero 00pa30BaHUs JOKHBI OTPAKATH:

OBJIaIleHI/Ie YHUBEPCAJTBbHBIMHA y‘leﬁﬂblMl/l MMO3HABATCJIbHbBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrUYecKue AeicCTBUS:

— CaMOCTOSATEIHLHO (OPMYITMPOBATH M AKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

— WCTOJB30BaTh NpPHU OCBOCHMM 3HAHWM NPUEMBI JIOTUYECKOTO MBIIUICHUs (aHAlMW3a, CHHTE3a, CpaBHEHWs, Kiaccudukarmu, o0000IIeHNs),
PacKpbIBaTh CMBICT OMOJIOTHYECKUX TTOHATHH (BBIIEIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATD CBSI3U C APYTHUMH TOHSATHIMH ),

— OHpCACIIATh LCIU ACATCIBHOCTH, 3a/laBasd IMapaMCTPbl U KPUTCPHUU UX NOCTUIKCHHA, COOTHOCUTHL PE3YJIbTAThbl ACATCIBHOCTU C IMOCTABJICHHBIMU
HEJISIMU;



— HCIIOJIB30BAaTh OMOJIOTUYECKUE MTOHSATHUS ISl OOBSICHEHHS (PAKTOB U SBICHUHN YKUBOW TPUPO/IBI,

— CTPOUTH JIOTHUECKHUE PacCykAeHUs (MHAYKTUBHBIE, IEAYKTUBHbBIC, 10 aHAJIIOTHH ), BBISIBIISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBIICHUSX, (OPMYITHPOBATH BBIBOIBI U 3aKIIFOUCHUS;

— NPUMEHSATb CXEMHO-MOJENbHBIE CPEACTBA AJIA MPEJCTABICHUS CYIIECTBEHHBIX CBSi3ed M OTHOIICHUN B M3Y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a
TaK)Ke MPOTUBOPEUHIA PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

— pa3pabatbIBaTh IJIaH peuieHHs MpoOIeMbl ¢ YIETOM aHalIM3a UMEIOIIUXCS MaTePUATIbHBIX U HEMAaTepHAIbHBIX PECYPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JICATEIHHOCTh, OIIEHUBATHL COOTBETCTBHUE PE3YJITATOB IIEIISIM, OLICHUBATh PUCKH MOCIEICTBUHN AEITEIHHOCTH;

— KOOPJIMHUPOBATH U BBIINOIHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

2) 6a30BbIe HCCIEN0BATEIbCKHE HeHCTBHS:

— BJIAJICTh HaBBIKAMHU y4EOHO-UCCIICIOBATEILCKON M MPOCKTHOM JCSITEILHOCTH, HABEIKAMU  pa3pelieHus pooieM; o0iagath CIOCOOHOCTHIO
¥ TOTOBHOCTBIO K CAMOCTOSITEIIbBHOMY MTOMCKY METO/IOB PELICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MO3HAHUS;

— WCIOJIb30BaTh Pa3IUMYHbBIC BUJIBI ACITCIHLHOCTH I10 IMOJYICHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIlUH, TPEOOPA30BAHHUIO U IIPUMEHEHHUIO B YUCOHBIX
CUTYaIUsX, B TOM YKCJIE MIPH CO3/IaHUHU YUEOHBIX U COLUATBHBIX IPOCKTOB;

— (opmupoBaTH HAYYHBIN THIT MBIILICHUS, BIAJICTh HAYIHOH TCPMUHOJIOTHEH, KITFOYSBBIMU OHITUSIMH U METOIaMHU;

— CTaBUTh U HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITENIFHOCTU U )KU3HEHHBIX CUTYALIUSX;

— BBISBIISITh NIPUYHHHO-CIICACTBCHHBIC CBS3M M aKTYaIM3UPOBaTh 3a/lady, BBIIBHTaTh THUIOTE3y €€ peIeHUs, HaXOJWTh AapryMEHTBI JUIS
JT0Ka3aTeNbCTBA CBOMX YTBEPKACHUIA, 3aJaBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

— aHaJM3UPOBATH TMOJYUYECHHBIC B XOJIC PEIICHHS 3a/Ja4d Pe3y/IbTaThl, KPUTUYECKH OIEHWBATHh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MCHEHHUE B
HOBBIX YCIIOBUSIX;

— JIaBaTh OIICHKY HOBBIM CUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIHN OIBIT,

— OCYIIECTBIIATH lIeJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS B IPO(ECCUOHATILHYIO CPENY;

— YMETh MIEPEHOCHUTD 3HAHUS B ITO3HABATEIBHYIO U TIPAKTHUYECKYIO 00JIaCTH KU3HEACATSILHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;

— BBUIBUTaTh HOBBIC WJCH, NpelaraTh OPUTHHAIBHBIC IMOJXOJbI W PEIICHHS, CTaBUTh MPOOJIEMBI W 3ajadd, JOMYCKAIOIINE albTePHATHBHBIC
peleHus;

3) neiicTBusi Mo padore ¢ HH(pOpMAaLIHEii:

— OPHEHTHUPOBATHCS B PANIUYHBIX HUCTOYHUKAX HHQPOpMAIMK (TEKCTe y4eOHOro MocoOus, HaydyHO-TIOMYISPHON IUTEpaType, OMOJOTHYECKHX
CIIOBapsiX W CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B HTepHeTe), aHATM3HpOBaTh WHOOPMAIMIO pPa3jIMYHBIX BHIAOB U (HOpM
MPEJICTABICHUS, KPUTHYECKH OIIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTD;

— (GOpMYIMPOBATH 3aIIPOCH 1 TMPUMEHSTh pa3IUYHBIE METOJbl TPHU IOUCKE W OTOOpe Onosormdeckor wWHGOpMAUU, HEOOXOIUMON IS
BBITIOJTHEHHSI YIeOHBIX 3a7a4;

— MpHOOpEeTaTh OMBIT UCIONB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIb30BAHUS
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

— CaMOCTOATEIILHO BHIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS OMOJIOTHYECKOW HHpOpManuu (CXeMbl, rpaduKH, IUarpamMMbl, TaOIHIIBI,
PUCYHKH U 1p.);

— UCIOJb30BaTh HAayuYHBIM S3bIK B KAaueCTBE CpelCTBa NMpu paboTe ¢ Ouojormyeckoil MHpoOpMaIMeil: MPUMEHATh XUMUYeckue, pu3nyecKkue u



MaTeMaTHYeCKUe 3HAKU M CHUMBOJBI, (popMmysbl, ab0peBHaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIUYECKHE
CpelcTBa HArJsJHOCTH;

— BJIQJICTh HaBbIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOPMALUH, HHPOPMAIIMOHHON 0€30MacHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM JCHCTBUSIMU:

1) o0menue:

— OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCEX Cepax KU3HH; aKTUBHO y4aCTBOBAaTh B JAMAJIOTe WU JUCKYCCUU MO CYIIECTBY OOCYXIaeMON TEMBbI
(ymMeHue 3a1aBaTh BOIIPOCHI, BBICKa3bIBaThb CYXJIECHHUS OTHOCUTEJIBHO BBIIIOJIHEHUS IIpeajaraéMoil 3ajayd, Yy4YWThIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3UIIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

— pacno3HaBaTh HeBepOalbHbIE CpPEACTBAa OOIIEHHS, NMOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, IMPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX
CUTYalluii; yMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

— BJIQJIETh PA3JIMYHBIMU clIoco0aMu OOIIEHUs U B3aUMOJEHMCTBUS; IOHUMAaTh HAMEPEHMS IPYTUX JIIOJIEH, MPOSIBIATh YBAXKUTEIbHOE OTHOILIECHUE
K coOeceHUKY U B KOPPEKTHOH dopMe HOpMyIupOBaTh CBOU BO3PAKEHUS;

— Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) coBMeCTHAas 1esiTeJIbHOCTD:

— MOHHMMATh M WCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaJbHONH pabOTHl NMPU PEUICHUH OMOJIIOTHYECKOH MpoOsieMbl, 000CHOBHIBATH
HEO0OXOIMMOCTh TPUMEHEHUS TPYMIOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUHN YUeOHO 3a1a4;

— BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICHCTBHI C  y4ETOM OOIIMX HHTEPECOB M BOSMOXKHOCTEH KaXKJI0TO YICHA KOJIJICKTHBA,

— NpPUHUMATh 1I€JIb COBMECTHOW AESATENbHOCTH, OPTraHUW30BBIBATh U KOOPAMHUPOBATH NEUCTBUS MO €€ JOCTHXKEHHMIO: COCTABIIAThH IUIAH JEHCTBHIA,
pacrpeienaTh poJik ¢ Y46TOM MHEHUM Y4aCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

— OIIEHUBATh KA4€CTBO CBOETO BKJIAJIa M BKJIa/la KAKIOTO YUaCTHHKA KOMaH bl B OOIIHI pe3ynbTaT o pa3paboTaHHBIM KPUTEPHUSIM;

— IpeaIaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C TIO3ULIUYA HOBU3HBI, OPUTMHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

— OCYIIECTBIATH MO3UTUBHOE CTPATETUYECKOE MTOBEICHNE B PA3IMUHBIX CUTYAIUSIX, TPOSBISATH TBOPUYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMM PeryJsITUBHBIMM JAEHCTBUSIMM:

1) camoopranuszanms:

— HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIsl BBISIBICHUS MPOOJIEM U UX PElIeHHsI B )KU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

— BBIOMPATh HA OCHOBE OMOJIOTHUYECKUX 3HAHUW LIEJIEBBIE M CMBICIOBBIE YCTAHOBKU B CBOMX JEHCTBUSAX M IOCTYIKAX [0 OTHOLIEHUIO K KUBOM
IIPUPOJE, CBOEMY  3I0POBBIO U 3J0POBBIO OKPYKAOLIUX;

— CaMOCTOSITIbHO OCYIIECTBIISATh IMO3HABATENBHYIO JAESTENBbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4dl B
00pa30BaTeNbHON 1eATEIbHOCTH U dKU3HEHHBIX CUTYaIUsX;

— CaMOCTOSITEJIBHO COCTaBJIATh IUIaH PELIeHUs TPOOIeMbl ¢ YYETOM UMEIOLIUXCSl PECYpPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U NPEANOYTEeHHI;

— JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

— pacHHUpsATh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

— JlefaTh OCO3HAHHBIN BBIOOP, ApIYMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

— OILICHUBATh MPHOOPETEHHBIN OTIBIT;

— crnocoOcTBOBaTh ()OPMUPOBAHUIO U TPOSBICHUIO IIUPOKOM OHPYAMIMM B pa3HbIX O00JAcTAX 3HAHUM, IIOCTOSIHHO TIOBBIIIATh CBOM
00pa3oBaTeNbHBINA U KYJIBTYPHBI YPOBEHB;

2) CaMOKOHTPOJIb:



— JaBaThb OLUCHKY HOBBIM CUTYyallUsIM, BHOCUTH KOPPCKTHUBLI B ACATCIILHOCTb, OHCHUBATL COOTBCTCTBUC PC3YJILTATOB IICJISAM;

— BJIQJIeTh HABBIKAMU TO3HABATENBHOM pediekcHU KaKk OCO3HAHUS COBEpLIAEMbBIX ICHCTBHI M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTAaTOB U
OCHOBAHHUI; MCIIOJIb30BaTh MPUEMBI Pe(IIEKCUH IS OLIEHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHUS;

— YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHIKEHUIO;

— IIPUHAMATHh MOTUBEI U apIyMEHTHI IPYTUX IIPU aHAJIN3€ PE3YILTATOB AEATEIbHOCTH,

3) npuHsiTHE Ce0HA U APYIUX:

— M[PHUHUMATH CC6$I, ImoHuMasd CBOU HCEAOCTATKHW M OOCTOUMHCTBA, — IPHHHUMATb MOTUBBI WM APrymMCHTHI JAPYIrUX IIPU aAHAJIIM3C PC3YJILTATOB

NesITeNIbHOCTH;

— MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMINOKH;

— pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeIOBEKa.

I[MPEAMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbTaThl ocBoeHus: mporpammbl COO mo O6uonornu Ha 6a30BOM ypOBHE BKIIOUAIOT CIEHU(PHUECKUE Ul Y4eOHOro IpeaMera
«buonorus» Hay4yHble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUI MO OCBOECHUIO, HHTEPIPETAMU U IPeoOpa30BaHUI0 3HAHUM, BUBI JEATEILHOCTH MO
IMMOJIYYCHHIO HOBOI'O 3HAHUS U ITPUMCHCHHUIO 3HAHUH B Ppa3InYHbIX y‘~I€6HI)IX CUTyalMsX, a TaK K€ B pCaAJIbHBIX JKU3HCHHBIX CUTyalluAdX, CBA3aHHBIX C
Ouosioru- eil. B nporpamme npeaMeTHble pe3yabTaThl IPEICTABICHBI 110 r0J1aM 00y4eHus.

10 xirace

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpenMera «broaorus» qoMKHbI OTPaXKaTh:

1) chopMHpPOBAaHHOCTh 3HAHUH O MECT€ M POJM OMOJOTMM B CHCTEME HAayYyHOI'O 3HAHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHHHM COBPEMEHHOMH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAy4YHOTO MUPOBO33PEHUS; O BKJIA/€ POCCUHCKUX M 3apyOEKHBIX y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHU;
(GYHKIIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISl PELIeHNUs )KU3HEHHBIX 3a/1a4;

2) yMeHHE pacKpbhIBaTh COJIEp)KaHHE OMOJIOTMUYECKUX TEPMUHOB M TIOHSATHH: JKU3HB, KJIETKA, OpPTaHu3M; MeTa0oiu3M (0OMEH BeIeCTB M
IpeBpallieHHe DSHEPruM), roMeocTa3 (CaMOperyisuus), YpOBHEBas OpPraHM3alUs HKHUBBIX CHCTEM, CaMOBOCIPOM3BENCHHE (PErpomyKLus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHE;

3) ymeHue nznaratb OMOJIOTHYECKUE TEOpUH (KJIETOYHAs, XPO-MOCOMHAs, MyTallMOHHAsI, IEHTPpaJIbHas I0rMa MOJIEKYJISIpHON 6HosIoruu), 3akoHs! (I
Mengens, T. Moprana, H. . BaBwioBa) u yuyeHus (0 HeHTpax MHOrooOpas3usi M MHPOMCXOXKIEHUS KylbTypHbIX pacteHuit H. WM. Basuiona),
OIIPEAEIATh TPAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

4) yMeHue Bia/ieTh METOJaMH Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMUCAHHUE KUBBIX CHCTEM, MPOIIECCOB U SIBICHUI; OpraHu3anusl u
MpOBe/IeHUE OMOJOTMYECKOTO 3KCIIEPHUMEHTA, BBIIBUKEHNE TUIOTE3bl; BBIABICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PpEe3YJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHI, TEOpHl M 3aKOHOB; YMEHME JejaThb BBIBOJBI Ha OCHOBAaHUM IOJYYEHHBIX
pE3YJIbTATOB;

5) yMeHue BbIIEATh CYIIECTBEHHbIE PU3HAKN BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT; OIHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB;
0COOEHHOCTH TIPOILIECCOB: OOMEHA BEIIECTB W IMPEBpAIICHUS HPHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOA0TBOPEHHUS, Pa3MHOXKEHHS, UHIMBUYaTIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

6) yMeHHE TPUMEHSTH MOJTY4YEeHHBIC 3HAHUSA I OOBSICHEHHS OMOJIOTMYECKUX IPOIECCOB U SBICHHM, JJIS MPUHATUS MPAKTHUUECKUX PELICHUH B
MOBCEIHEBHOM >KM3HU C LI€TbI0 oOecredeHusi 0e30MacHOCTH CBOETO 37J0POBbSI M 370POBbSl OKPYKAIOIIMX JIIOJIEH, COOMIOACHUS HOPM I'PaMOTHOIO



MOBE/ICHUS B OKPYXKAIOIIEH MPUPOJAHON cpelie; TOHUMaHue HeOOXO0MMOCTH UCTIONb30BaHUS TOCTIKEHUH COBPEMEHHON OMOJIOTHH M OMOTEXHOIOTHIA
IUIs1 pPallMOHAIBHOTO IPUPOIOTI0NIb30BAHMS;

7) yMeHue pemnath IeMeHTapHbIe TEHETHUECKUE 3314l Ha MOHO- U AUTHOPHIHOE CKpPEIIMBaHKe, CIEINICHHOE HAcIeI0BaHUE; COCTABISATH CXEMBI
MOHOTMOPHUAHOTO CKPEIMBAHU JUIsl IPEICKa3aHMsl HACJIe€0BaHUS IPU3HAKOB Y OPraHU3MOB;

8) yMeHue BBIOTHATH Ja0OpaTOPHbIE U TPAKTUYECKHUE PabOThI, COONIIOIATH MTpaBUiIa P paboTe ¢ y4eOHBIM U J1a00paTOpPHBIM 000PYI0OBAHUEM;

9) yMeHHe KpUTHUYECKU OLICHUBATh U MHTEPIPETUPOBATh HH(POPMALIMIO OHOJIOTHYECKOTO COJIEPKaHMsI, BKIIOUYAIOILYIO [ICEBAOHAYYHbIC 3HAHUS U3
pa3nmuuHbIx UcTOYHHMKOB (CMU, HaydHO-IOMYJSIpHBIE MaTEpUalbl); 3TUYECKHE acleKThl COBPEMEHHBIX HCCIEIOBaHUI B OWMOJIOTHH, MEIUIMHE,
OHMOTEXHOJIOTHH;

10) ymenue co3naBath COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHs, 000011ass OMOIOTHYECKYI0 HH(POPMAIMIO U3 HECKOIbKUX MCTOYHHKOB,
I'PaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

11 knacc

[IpenMeTHbIe pe3ysibTaThl OCBOCHUS yueOHOTO npeaMera «bruoaorus» JoIKHbI OTpaXaTh:

1) copMupoBaHHOCTH 3HAHUI O MECT€ U POJM OMOJIOIMU B CUCTEME HAyYHOTO 3HAHMs €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOMH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS; 0 BKJIAJi€ POCCHUICKUMX U 3apyOeXHbIX Y4YEHBIX-OHMOJIOTOB B DPa3BUTHE
Ouosioruy; GyHKIMOHAIBHOM IPaMOTHOCTHU Y€JI0BEKa /ISl peIlIeHUs )KU3HEHHbIX 3aj1ay;

2) yMeHHE pacKpbIBaTh COAepKaHNuEe OMOIOIMYECKHX TEPMUHOB U MOHATHI: BUJ, TIOMYJISIHS, TeHO(OH I, IBOIIOMS, ABIKYIIHE CHIIBI ((hakTOphI)
HBOJIIOLUH, MPUCTIOCOOIEHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, IKOJIOTHYECKHE (AKTOPBI, IKOCUCTEMA, MPOJYLEHTHl, KOHCYMEHTHI, PEIyLEHTHI,
LTI TUTAHUS, SKOJIOTUYECKasl MUpaMuia, OuoreorieHo3, ouocdepa;

3) ymeHue u3naraTh OHonorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa, CUMHTETHYECKas TEOpHUs SBOJIIOLUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bapa, uepenoBanust TJIaBHBIX HaIlpaBJICHUN U nyreid sBomounn  A. H. CesepuoBa, ydeHus o
6uocdepe B. 1. BepHasickoro), onpenensats TpaHULbl UX TPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

4) yMeHue Bia/eTh METOJaMH Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM; OpraHu3auus u
IIpOBE/IeHUE OMOJOTMUYECKOTO HKCIEPUMEHTA, BBIJIBUKEHHE TUIIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHHE
MOJIYUEHHBIX PpE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOPHUIl M 3aKOHOB; YMEHME JeJaThb BHIBOJBI Ha OCHOBAaHUM IOJIyYE€HHBIX
pE3YJIbTATOB;

5) yMeHHe BBIACNATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOIOTMUECKUX OOBEKTOB: BUIOB, MOMYJISAIHUI, MPOAYIIEHTOB, KOHCYMEHTOB, PEYLIEHTOB,
OMOTeolIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOILIECCOB: HACIEACTBEHHOW HM3MEHUMBOCTH, €CTECTBEHHOIO OTOOpa, BHI000pa30BaHMA,
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, ACHCTBHS HKOJIOTUYECKUX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca BEILECTB U MOTOKA SHEPTUU B IKOCHCTEMAX,
AHTPOIOTEHHBIX U3MEHEHU B SKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOT€OXMMHUYECKHUX IIUKIIOB B Onochepe;

6) yMeHHe NPUMEHATh MOJy4YeHHbIE 3HAHUS AJIS OOBSICHEHMs] OMOJIOTMYECKHX MPOLECCOB M SBICHUH, ISl MPUHATHS MPAKTUUYECKUX PEIICHUN B
MOBCEHEBHOM JKM3HU C LIENbI0 obecreueHus: 0€30MacHOCTH CBOETO 370POBbS U 37I0POBbS OKPYXKAIOIIMX JIFOJIEH, COOMI0IEHUsT HOPM T'PaMOTHOTO
MOBEJCHUSI B OKpYJKalolleld MpUPOJHOM Cpele; MOHMMAaHHWE HEOOXOAMMOCTH UCIOJb30BaHUS JOCTHKCHMH COBPEMEHHON OMOJIOTMH T
paMoOHATBFHOTO MPUPOAOIOIH30BAHUS;

7) yMeHMe pelaTh 3JIeMEHTapHble OMOJIOTMUECKUE 3a/1a4l, COCTABIIATh CXEMBI IEPEHOCA BELIECTB U SHEPTUH B 9KOCHCTEMAX (L€ MUTAHMS);

8) yMeHuUe BBIMOTHATH Ta0OpaTOpPHBIE U TPAaKTUYECKHUEe pabdoThl, COONMI0ATH MpaBmia MpH padboTe ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHUEM;

9) yMeHue KpUTHYECKH OLIEHMBATh U MHTEPIPETUPOBATh UHPOPMALNIO OMOJIOIMYECKOIO COJEpKaHMs, BKIIOYAIOILYIO IICEBJOHAYYHbIE 3HAHUS U3



pa3nuyHbIX UcTOYHMKOB (CMMU, HayyHO-TIOMyJSipHbIE MaTepHalibl); pacCMaTpUBaTh TJIO0ATbHBIE 3KOJOTMYECKHE MpPOOJIEMBI COBPEMEHHOCTH,
(bopMUpPOBaTh IO OTHOILCHUIO K HUIM COOCTBEHHYIO TIO3UIIHIO;

10) ymenue co3naBaThb COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS, 000011as OMOIOTHYEeCKy0 WH(POPMAIMIO U3 HECKOJIBKHX MCTOYHHKOB,
IPaMOTHO HCIIOJIb30BATh MOHSITUIHBIN amnmapaTt OMOIOTHH.

COIEPKAHUE YYEBHOI'O TIPEJMETA «buoJiorus»
10 KJIACC
1 u B Henento, Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMs

Tema 1. buosorus kak Hayka (2 4)

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMH HayKaMu, Guiocodueil, STUKOM, SCTETUKON
¥ ipaBoM. Pois Ouonoruu B GOopMUpPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYeCKIX HayK.

MeTtonbl O3HAHUS KUBOW HpuUponbl (HaOIIOJCHHE, SKCIEPUMEHT, OMHCaHWe, W3MEpEeHUe, KiIacCHu(UKalusi, MOACTUPOBAHUE, CTATHCTHYECKas
00paboTKa JTaHHBIX).

Hemoncmpayuu:

Topmpemeur: Y. Japsun, I Mennens, H. K.Konbnos, k. Yorcon u ®@. Kpuk.

Tabauyst u cxemol: «MeTOIbI TO3HAHUS KUBOU TPUPOJIBI».

Jlabopamopusie u npakmuueckue pabomol:

Ipaxmuueckas paboma Ne [. «cnonb30BaHue Pa3INYHBIX METOAOB MPHU U3YUCHUH OMOIOTUYECKUX OOBEKTOBY.

Tema 2. ’Kuble cuctembl 1 ux opranuzanus (1 4)

Kusble cucreMbl (0MOCHUCTEMBI) KaK MpeAMET U3ydeHus 6uonoruu. OTau4ne KUBBIX CUCTEM OT HEOPraHMUECKON PUPOJIBI.

CaoiicTBa 6MocHCcTEM U UX pasHOOOpa3ue. YpPOBHM  OpraHU3alMd OHOCHCTEM: MOJIEKYISIpHBIN, KJIETOYHBIH, TKAHEBbIH,  OpPraHU3MEHHBIH,
MOMYJISIIUOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOreo1eHOTHYECK i), OrochepHbI.

Hemoncmpayuu:

Tabnuywsl u cxemor: «OCHOBHBIE IPU3HAKY KU3HI», «Y POBHU OpTaHU3AIMH KUBOM MPUPOIBI».

Obopydosanue: moaens monekynbl JJTHK.

Tema 3. XuMHnuyecKuii cOCTaB U CTPOeHHE KJIETKH (8 1)

XUMHYECKUH cOCTaB KIETKU. XUMUUYECKUE JIEMEHThI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHThI. Bosia 1 MUHepalibHbIE BEllleCTBa.

OyHKIIMY BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. He3zamMeHWMBble M 3aMEHHUMBIE aMHUHOKHCIOTBI. AMUHOKHUCIOTHBIN
COCTaB. YPOBHH CTPYKTYpBI OCTTKOBOM MOJIEKYJbl (IIepBUYHAs, BTOpPUYHAs, TpPETHYHAs U YETBEPTUUHAS CTPYKTypa). XuMHU4YeCcKue
cBolicTBa OenKoB. bruonornyeckue GyHKIIMU OCITKOB.

depMeHTHl — OHonorndeckue karaausatopbl. CTpoeHue (epMeHTa: akTUBHBIA LIEHTP, cyOcTpaTHas crneuupudnocts. Kopepmentsl. ButamMunsl.
O1nruns GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.



YrneBoabl: MOHOcaxapuabl (TNIIOKO3a, pubo3a M Je30Kcuprbo3a), aucaxapuabl (caxapos3a, JaKTo3a) M ToJucaxapuabl (Kpaxmall, TIHKOTEH,
LeJIIr0I103a). bruonornueckue GpyHKIUM yrieBoaoB.

Jlumuaer: Tpuraunepuasl, dochonunuasl, crepounsl. I'uapodunbao - ruapodobHbIe cBoiicTBa. bronornyeckue ¢ynkuun nunuaoB. CpaBHEHHE
YIJI€BOJOB, OEIKOB U JIMIUAO0B KaK UCTOUHUKOB SHEPTHH.

Hyxneunossie kucnotsl: IHK u PHK. Hykneotuasl — mMoHOMeps! HykJIeMHOBBIX kucioT. Ctpoenne u ¢pynkuuu JIHK. Ctpoenue n ¢pyHkuuu
PHK. Bunst PHK. AT®: ctpoenue u pyHKIUH.
[uTonorus — Hayka o kierke. Kierounast Teopusi — mpumMep B3aMMOACHCTBHS UeH U GaKTOB B HAYYHOM MO3HAHUU. METObl M3YyYCHHS KIIETKH.
Knerka kak nenoctHas >xuBas cucrema. OOmiye npu3HaKky KJIETOK: 3aMKHYTasi Hapy)kHasi MeMOpaHa, MoJiekyiisl JIHK kak reHerndeckuii annapar,
cUCTeMa CHHTEe3a OelnKa.

Tunbel KIeTOK: syKapHOTHYecKass M IpokapuoTHueckas. OCOOEHHOCTH CTPOEHHUs NpokapuoThdeckoil kierku. Kiletounas crtenka OaxTepuil.
Crtpoenue 3ykapuoTudeckoi kiieTku. OCHOBHBIEC OTJIMYUS PACTUTEIHHOM, )KUBOTHON M TPUOHON KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, UX ¢yHKkuuu. Ilnazmatuueckas memOpaHa, e€ cBOicTBa M (yHKLHU.
[utorumasma u e€ opranouasl. OqHoMemOpannbie opranouasl kinetku: JIIC, ammapat [ombmku, mu3ocomsbl. [1oayaBTOHOMHBIE OpTraHOMIBI KJIETKU:
MUTOXOHAPHH, TUIacTH IbL. [Iporcxoxaenne MUTOXoHApuUi U ractua. Buael mnactua. HememOpanHble OpraHoujpl  KJIETKH: prOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPUOJIU, PECHUYKH, KI'YTUKUA. DYHKIIMYU OpraHOUOB KJIETKU. BrirtoueHus.

Snpo — perynsaTopHblil LeHTp KiaeTku. CTpoeHue sapa: sjiepHas 0007104Ka, KapruoIula3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

Hemoncmpayuu:
Tlopmpemeur: A. Jleenryk, P. I'yk, T. IlIsann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuikuuc, P. ®panknun, K. M. bap.

Huacpammur: «PacnpeneneHre XMMHUYECKHUX 3JIEMEHTOB B HEXKUBOI Npupozae», «PacnpeneneHne XMMUYECKUX JIEMEHTOB B )KUBOM IPUPOIE.

Tabnuywr u cxemsr: «llepuonuyeckass TabnMIa XMMHUYECKHUX 3JEMEHTOBY», «CTpoeHHE MOJIEKYJIbl BOJIbI», «buocuHres Oenkay, «CTtpoeHue
MoJIeKyJIbl Oenkay, «CtpoeHue pepmenTa», «Hykinennobie kuciaotel. JIHK», «Ctpoerne monexynsl ATD», «CTpoeHHe 3yKapuOTHUECKOM KIETKN»,
«CTpoeHue KHUBOTHOM KiIeTKH», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHue MNpOKapUOTHYECKON KIeTKu», «CTpoeHHue sapa KIETKU»,
«¥YTneBoapl», «JInnuas».

ObopydoeaHue: CBETOBOM MHUKPOCKOI, 000pYAOBaHUE ISl MPU-TOTOBJIEHHS] MOCTOSHHBIX M BPEMEHHBIX MHUKPOIPENapaToB; MUKpPOMpEnaparhbl
PaCTUTENIbHBIX, dKUBOTHBIX U OAKTEpPHAIbHBIX KIIETOK.

Jlabopamopmuwvie u npaxmuueckue padoomoi:
Jlabopamopnas paboma Ne 1. «/I3ydeHne KaTaTUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MIPUMEPE aMHJIa3bl WIIA KaTanas3bl)y.
Jlabopamopuas paboma Ne 2. «I3yueHne CTpoeHHUs KJIETOK PACTCHHM, )KUBOTHBIX M OaKTepUid MO MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTIperaparax u

HUX OIMUCAHUCH.

Tema 4. ’KuzHeneaATeJbHOCTD KJIeTKH (6 1)
OOMeH BelecTs, WM METa00IU3M. ACCUMILISINS (TUTACTUYECKU OOMEH) ¥ TUCCUMIUISIHS (SHEPTeTUUCCKUI 00MEH) — JIB€ CTOPOHBI

eIMHOTO mporecca Merabonu3ma. Pob 3aKOHOB COXpaHEHHUSI  BEIECTB H SHEPTUHM B TOHMMaHUM  MeTaboim3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIit. Poiib hepMeHTOB B 0OMEHE BEIIECTB U ITPEBPAIICHUH SHEPTHH B KIIETKE.

®otocunTe3. CBeToBass W TeMHOBas (aszbl GorocunTe3a. Peaknuu Qortocunresa. DddexTuBHOCTh poTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3A IS
KHU3HH Ha 3emute. BiimsiHue ycnoBuii cpepl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIMICHHSI €r0 TPOTYKTUBHOCTH Y KYJIBTYPHBIX PaCTECHHM



XeMocuHTe3. XeMOCHHTE3UpyIole OakTepun. 3HaYeHHE XEMOCHHTE3a JUTS )KU3HU Ha 3eMie.

DHepreTudeckuii oOMeH B KieTke. Paciiernsenue BemecTs, BbIACICHUE U aKKYMY/IHPOBAaHUE SHEPTHH B KJIETKE. DTarbl YJHEPTeTUYECKOro oOMeHa.
I'mukonu3. bpoxkenue u ero Buabl. KucnopogHoe okucieHue, win KierouHoe Abixanue. OxucnurenbHoe ¢ochopunupoBanue. IPdekTuBHOCTD
SHEPreTHYEeCKOro oOMeHa.

Peakiiun matpuynoro cuntesa. ['enernueckas uadopmarnus u JJHK. Peannzanus renernyeckoit nHpopManuu B KieTke. [ eHeTHYeCKUil KOl M €ro
cBoiictBa. Tpanckpunmus — MatpudHblid cuaTe3 PHK. Tpancmsiius — OuocuHTes Oenka. Dtanbl TpaHchsauud. KogupoBanune aMUHOKHCIOT. Poib
pubocom B OuocuHTE3€E OernKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUPYCHI. MicTopust oTkpeiTust Bupycos (/.M. iBanoBckuii). OCOOEHHOCTH CTPOCHHS W KMU3HEHHBIN ITUKJI BUPYCOB.

bakrepuodaru. bonesnu pacteHuii, )KMBOTHBIX M YelIOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc mmmyHoneduuura yenoBeka (BUY) — Bo3Oynutens
CIINda. OGpaTHast TpaHCKpUILMS, peBepTaza U uuTerpasa. [Ipopunakruka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUH.
Hemoncmpayuu:

Ilopmpemesr: H. K. Konsuos, /1. 1. UBanosckuit, K. A. Tumupszes.

Tabauyvl u cxemwr: «Tunbel nutanusy, «Metadonuzmy, «MUTOXOHIpUSI», «IHEpPreTudeckuii ooMeny», «Xmnopomiact», «dorocunresy, «CtpoeHue
JTHK», «Ctpoenue u pyHKIMOHUPOBaHUE TeHa», «CuHTe3 Oenka», «['enetnueckuit koay», «Bupyce», «baktepuodaru, «CtpoeHue U
xu3HeHHbli ukn  Bupyca CIIM/1a, 6aktepuodaray, «Permmukarmst JJHK».

Obopyoosanue. wmopenu-anmukanuu «Yasoenne JIHK wu Tpanckpuniusy, «buocunre3 Oenka», «CTpoeHHE KIETKH»; MOJAETb CTPYKTYPHI
JIHK.

Tema 5. PasMHOKeHHe 1 MHANMBHAYAJbHOE PAa3BUTHE OPTaHU3MOB (5 1)

Knerounslii 1uki, WM >KU3HEHHBIM WK kieTkd. MHTepdasza m murtos. Ilporeccer, mporekaronue B uHTepdasze. Permukammss — peakius
matpuuHoro cunreza JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIN HaOOp — kapuoTun. JIMIUIOMAHBIM M TaluIOMIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [{uTosornyeckue OCHOBBI Pa3MHOKEHUS U HHANBUYAIILHOTO Pa3BUTHUSI OPraHU3MOB.

Henenune xknetkn — muto3. Ctagun Murosa. [Iponeccsl, npoucxoadiue Ha pa3HbIX CTaANUsAX MUTO3a. bUOJIOrMYECKN CMBICI MUTO34.

[IporpamMmmupyemas rudesnp KJIETKH — aromnTo3.

(I)OpMBI Pa3MHOKCHHUA OPraHU3MOB!: 0ecI1010€ U IOJIOBOE. Bugsr Oecroyoro PAa3MHOKCHUA: JACIICHUC HaaBOC, INIOYKOBaHUEC OJHO-
MHOTI'OKJICTOYHBIX, cnopoo6pasoBaHHe, BEIr¢TaTUBHOC Pa3MHOXCHHE. I/ICKyCCTBeHHOG KJIOHUPOBAHUE OPraHMU3MOB, €ro 3HAUCHUC JId
CCIICKIIMH.

[TomoBoOE pa3MHOKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiioz. Cragun meitosa. [Ipoueccel, npoucxoasiiue Ha cragusax Menosa. [loBenenue xpomocom B Meiose. Kpoccunrosep. buonornueckuit cMbic
1 3HAUCHUE MEHO3a.

I'amerorenes — mporecc 00pa3oBaHusl MOJOBBIX KJIETOK Yy JKUBOTHBIX. [107OBEBIE KeNne3bl: CEMEHHUKU M SUYHUKU. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTOo30U/I, SIMIEKIIETKa) — CliepMaToreHe3 U oorene3. OCOOCHHOCTH CTPOCHHMS SHUIICKICTOK U CIIEPMAaTO30MIOB.
OmnogorBopenue. [laprenorenes. MHauBuayanpbHOe pa3BUTHE (OHTOTEHE3). DOMOPHUOHAIBHOE Pa3BUTHE (IMOpUOTEHE3). DTambl SMOPHOHAIBHOTO
pPa3BUTHS y TO3BOHOYHBIX >KMBOTHBIX: JApOOJIEHWE, TacTpyJsmus, opraHoreHe3. IlocTamMOpuoHambHOE pa3BHUTHE. THIBI TOCTIMOPHOHAIBHOTO
Pa3BHUTHUS: IPSMOE, HENMPAMOE (JTUIMHOYHOE). BrusHue cpepl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazBurtne pacrenuid. OHTOreHe3 IBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHH, CTaAUU Pa3BUTHS.



Hemoncmpayuu:

Tabauysr u cxemot. «DOpMbI pa3MHOKEHUST OPraHU3MOBY», «J[BOWHOE OIJIONOTBOPEHHUE y LIBETKOBBIX pacTeHUi», «BererarnBHoe pa3zMHOKEHUE
pacrenuii», «Jlenenue kinetku 6akrepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHne XpoMOocoMbly, «Kietounsiit  mukimy», «Permukanus JJTHK,
«Muto3», «Meio3z», «lIIpsmoe u HenpsiMoe pa3BUTUEY, «I'aMeTOreHe3 y MIEKONUTAOLIUX U YeJI0BEKa», «OCHOBHBIE CTAUU OHTOIEHE3A».

ObopyoosaHue: MUKPOCKOT, MUKponpenapatbl «CrepMaTo30u bl MICKOIUTAIOMIETO», «SIMIeKIeTKa MIIeKOUTaroero», «Kapuokunes B KiieTkax
KOpeIka J1yka», «Jlenenue kierkuy; moaens JJHK, moxens MeradazHnoit XpoMoCOMBI.

Jlabopamopuvle u npakmuueckue padomaoi:

Jlabopamopnas paboma Ne 3. «HabnrofneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIMpenaparax.

Jlabopamopnas paboma Ne 4. «3yuenue cTpOeHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpEnapaTaxy.

Tema 6. HaciienicTBeHHOCTh M U3MEHYMBOCTH OPraHU3MOB (8 4)

[Ipenmer u 3amaun reHeTuku. Vctopus pa3BuUTHUsS TeHETUKU. Ponb muTomoruu v 3MOpHOJIOTHH B CTAaHOBJICHMM T€HETUKU. Bkiaa poccuiickux u
3apyOCKHBIX YUEHBIX B Pa3BUTHE I'€HETUKU. MeTobl TeHETUKU (THOPUI0IOTHUECKUH, IMTOTCHETUYECKUN, MOJIEKYISIpHO-TeHeTHYeCKUii). OCHOBHBIE
TF€HETUYECKUE MOHATHUS. | 'eHeTuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpPEIIMBAHUMN.

3aKOHOMEPHOCTH HACIIeIOBAaHMs NPHU3HAKOB, ycTaHOBIeHHbIEe ['. Mennenem. MoHOTHOpHIHOE CKpEUIMBaHHWE. 3aKOH €IMHOOOpas3wsi THOPHIIOB
nepBoro nokosneHus. [IpaBmno qoMuHMpOBaHMs. 3aKOH paciieIieHus Npu3HakoB. ['unoresa uncrorel ramer. [lonHOe U HEMOTHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HAaCIeOBaHUs Npu3HAaKoB. LlUTOreHeTHYeCKue OCHOBBI JUTHOPUIHOTO CKpPEIIUBAHUSI.
AHanuzupytolee ckpenuBanue. Vcrnonp3oBaHne aHATM3UPYIOMIETO CKPEITUBAHUS ISl ONIPEIeTICHIs] T€HOTUIIa OCOOH.

CuemuieHHOe HacienoBanue npusHakoB. Pabora T. Moprana no crierieHHOMY HaclieIOBaHHIO TeHOB. HapyiieHue criernieHnus reHoB B pe3ybTare
KPOCCUHIOBEpa.

XpoMOCOMHas TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKre KapThI.

['enetnka mona. XpOMOCOMHOE oOmpeleieHue IMona. AyTOoCOMbl U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHble M T€TepOraMeTHbIE OpraHU3MBI.
HacnengoBanue npu3HakoB, CHETIIIEHHBIX C TTOJIOM.

N3menunBoCTh. BUIbI N3MEHUMBOCTH: HEHACIIEICTBEHHAs] U HaCleICTBeHHas. Poib cpelibl B HEHACIEACTBEHHONM M3MEHUYMBOCTH. XapaKTEPUCTHKA
MOANGUKAITMOHHOW W3MEHYMBOCTH. BapuanmoHHBIA P ¥ BapualMoHHas KpuBas. Hopma peakmuu mpusHaka. KomndecTBEHHbIE M KadeCTBEHHBIE
MpPU3HAKU U UX HOopMa peakiuu. CBoHcTBa MOIU(DUKAIIMOHHONW U3MEHYMBOCTH.

HacneacTBennas, wiv reHOTUNIUYECKasi, U3MEHYUBOCTh. KoMOMHAaTHBHAS M3MEHYMBOCTh. MeH03 M TOJIOBOM Mpollecc — OCHOBAa KOMOWHATUBHOM
W3MEHYMBOCTH. MyTallmoHHass W3MEHYUBOCTh. Kiaccudukanus MyTaluid: TeHHBIE, XpPOMOCOMHBIC, TeHOMHBbIe. YacToTa W MPUYMHBI MYTAIlH.
Myrtarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHOW n3MeHnunBoctu H. 1. Basuiona.

BuesaepHast HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka yenoBeka. Kapumormnm uenoBexka. OCHOBHBIE METOJbI TE€HETHKH YEJOBEKA: T€HEAJOTMYECKHH, OJM3HEIOBBIN, ITUTOT€HETUYECKHH,
OMOXMMHUYECKHIA, MOJIEKYIIpHO-TeHeTHuYecKuil. COBpeMEHHOE OIpe/ieTIeHNe TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHHPOBAHKE, TEHOTHITMPOBAHKE, B TOM
qucie ¢ nomomplo ITIP-ananu3za. HacneacTtBeHHbIe 3a00/1€BaHNsA 4YEJIOBEKA: T'€HHEBIE 0oe3Hu, 00JIE3HU C HacjleqCTBEHHOU
MPEIPACIIONOKEHHOCTRIO, XPOMOCOMHBIE O0se3HH. CoMaTH4ecKre U TeHepaTUBHBIC MyTaluu. CTBOJOBBIE KIIETKH. [IpUHIMTIBI 340pOBOTO 00pasa
KU3HU, JUArHOCTUKH, MPOQUIAKTUKU U JICUECHUS T'eHeTHdeckux Oosie3Hel. Meauko-reHeTH4eckoe KOHCYJIbTUPOBaHHE. 3HaYeHHE MEAUIIMHCKON
TEeHETUKU B MPEAOTBPAIICHUHN U JICYCHUH TeHETUUECKUX 3a00ICBaHHI YEIOBEKA.

Hemoncmpayuu:



Ilopmpemuwr: I'. Mennens, T. Mopras, I'. ne @pus, C. C. YerBepukos, H. B Tumodeer-Pecorckuii, H. 1. BaBunos.

Tabauysr u cxemovl: «MOHOTHOPHIHOE CKPEIIMBAHKUE M €r0 IIUTOT€HETHYeCKasi OCHOBaY», «3aKOH PaCILEIJICHHS U €ro [IUTOMeHETUYECKask OCHOBAY,
«3aKOH YHCTOTHI TaMeT», «lurubpuanoe ckpemuBanue», «Lluronornyeckre 0OCHOBBI TUTHOPUIHOTO CKpelmBaHusy, «Meio3y, «B3anmonencTaue
aJJIENbHBIX TeHOBY, «I eHeTHUecKne KapThl paCTEHUH, )KUBOTHBIX U UejoBekay, «I eHeTHka mojay, «3aKOHOMEPHOCTH HACIEA0BaHNUs, CIEIUICHHOTO C
nosiom», «KapuoTuribl 4enoBeka U )KUBOTHBIX», «BUABI  M3MEHYMBOCTH, «MoaudukaronHas U3MEHYMBOCTh»,  «HacnemoBanue — pesyc-
dakropay, «'eHeTrKa rpymni KpoBu», «MyTallMOHHAs U3MEHYHBOCTDY.

Obopyoosanue: wmoaenu-ammukanun «MoHoruOpugHoe ckpemuBaHue», «Hemomnoe nomuHHMpoBaHuEY, «lUrnOpuaAHOE CKpEUIMBAHUEY,
«IIepekpéct XpoMOCOM»; MUKPOCKOIl U MuUKporpenapar «/Ipo3oduna» (Hopma, myrauuu (HOpMbl KpbUIbEB M OKpacku Temna); repOapuil «['opox
IIOCEBHON».

Jlabopamopusle u npakmuyeckue padomaol:

Jlabopamopnas paboma Ne 5. «3ydeHume pe3ylbTaTOB MOHOTHOPHIHOTO ¥ JUTHOPUIHOTO CKPEIIMBAaHUA Y JPO30(HIbI Ha TOTOBBIX
MUKpOTIpenaparax.

Jlabopamopnas paboma Ne 6. «3yuenne Moan(puKauOHHOW U3MEHUYMBOCTH, TIOCTPOSHUE BAPHAIIMOHHOTO Psiia U BAPUAIIMOHHON KPUBO».

Jlabopamopnas paboma Ne 7. « AHanu3 MyTanuii y 1po30(Uibl Ha TOTOBBIX MUKpPOITpEnapaTaxy.

Ilpakmuueckas paboma Ne 2. «CocTaBiaeHUE U aHAIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OcHOBBI OHOTexHOI0TUH (3 4)

Cenekuus Kak HayKa U Ipoliecc. 3apokJeHHue celleKIuu 1 JoMecTukanus. Yuenue H. 1. BaBunoBa o neHTpax npoucXoXXAeHUs: 1 MHOT000pasus
KYJIbTYPHBIX pacTeHUH. LIeHTpbI MporcX 0K IeHUs TOMAIIHUX )KUBOTHBIX. COPT, MOpoAa, IITaAMM.

CoBpeMeHHbIE METOJIbl CeJNeKIHMU. MaccoBBI M MHIUBHIYaJIbHBIH OTOOPHI B CEJEKIMM pacTeHHH M KHUBOTHBIX. OIlEHKa 3KcTepbepa.
bnuskopocTBeHHOE ckpelrBaHiue — UHOpUAUHT. Yncras nuHus. CKkpelirnBanue YCThIX JUHUM. ['ereposuc, unu rubpunnas cuiia. HepoactsenHoe
cKpeuBaHue — ayropuaunr. OtaanéHHas rudpuanzanus u e€ ycrnexu. MckyccTBeHHBIN MyTareHe3 W MOJTy4eHHE MOJUIUIONA0B. JloCTHKEeHUs
CEJICKLIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib MPOU3BOJACTBA. ['eHHass HHkeHepus. Dtambl co3naHus pekomOuHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas wnxkeHepus. Kiierounsle KyJnbTypsl. MHUKpOKJIOHANBHOE pa3MHOXKEHHE pacTeHHd. KJOHHMpoBaHWME  BBICOKONPOJYKTHBHBIX
CeNIbCKOX 035 CTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHUeCKUe podsieMbl. MO — reneTnuecku MoAU(PUIUPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemuwi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®. l1BaHoB.

Tabnuyvr u cxemor: Kapra «LIeHTpbI TPOUCXOXKAECHHUS M MHOrooOpasusi KYJIbTYPHBIX pacTeHuil», «llopoabl nomamHux XKHUBOTHBIX», «CopTa
KYJIBTYpHBIX pacTeHuil», «OtnanéHHas rubpuamzanus», «Pabotel akanemuka M. @. WBanoBay, «llomumnonaus», «OOBEKTH OMOTEXHOIOTHN»,
«KneTtouHsle KyJIbTypbl U KIOHUpPOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyIsSKH MJI0JI0B U KOPHETIJIONOB AUKUX (GOPM U KYJIbTYPHBIX COPTOBPAaCTECHUU; repOapuii «CenbCKOX035CTBEHHBIE
pacTeHHAY.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okekypcusi «OCHOBHBIE METOAbl U JIOCTMDKEHHUS CEJIEKLIMH DPACTEHUM M JKMBOTHBIX (HA CEJEKIHMOHHYIO CTaHIUIO, IUIEMEHHYIO (depMmy,
COPTOMCIIBITATENbHBIM YUaCTOK, B TEIUIMYHOE XO035CTBO, 1a00paTOPUIO arpOyHHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».



11 KITACC
1 4 B Hegento, Bcero 34 4, U3 HUX 2 4 — PEe3epBHOE BpeMs

Tema 1. DBosnronmonHast 6moJsiorus (9 4)
IIpennocsliku BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOpUHU. DBOJIIOLMOHHAS TEOopus U €€ MecTo B Ouojoruu. BinsHue 3BOJIIOLIMOHHON TeopuM Ha

pa3BuTHE OMOJIOTHH U APYTUX HAYK.
CuieTenbCcTBa IBONIONHUH. [laieoHTONOrHYeCKHe: MOCIeI0BATEILHOCTD MOSBICHHS BUIOB B MAJICOHTOJIOTMYECKOH JICTOTMCH, TTEPEXOTHBIE (POPMBI.

buoreorpaguyeckue: cxoacTBO U pazauuue GayH U (Giaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXO/CTBA U PA3IMUUs SMOPUOHOB Pa3HbIX BHIOB MO3BOHOYHBIX.CPaBHUTEIbHO-aHATOMHYECKUE:  TOMOJIOTUYHBIE,
aHAJIOTMYHbIE,  PYAUMEHTapHbIE Oprasbl, araBU3Mbl. MOJEKYIIpHO-OMOXMMUYECKHUE: CXOJACTBO MEXAHM3MOB HACJIECTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OpraHU3MOB.

OoumonnonHas Teopus Y. [lapeuna. [Ipeanocbulky BOSHUKHOBEHUS JapBUHU3MA. J[BHXKYIKE CHIIBI SBOJIOLUHM BUAOB 110 JlapBUHY (M30BITOYHOE
pPa3sMHOXKEHHUE TIPU OTPAaHMYEHHOCTH PECYPCOB, HEOIpEAeIEHHAsI N3MEHYHBOCTh, OOpH0a 3a CYIIECTBOBAaHUE, ECTECTBEHHBIN O0TOOD).

Cunternyeckas teopust 3oL (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBomtonus. [lonynanus kak eAMHULA BUAA U ABOJIIOLUHU.

JBxyuue cuiibl ((hakTopbl) IBOIIOLMH BUIOB B IIpUpoe. MyTallMOHHBIN Npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTbD. [loNMy/IsiiMOHHbBIE BOJIHBI U
npeiid reHos. M3onsamust 1 Murpanusi.

EcrecTBeHHbI 0TOOp — Hampapistomuil pakTop IBOIOLUN. POPMBI €CTECTBEHHOT0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yibTat 3Bosonuu. [Ipumeps! npucnocoOaeHuil y opranu3mMoB. ApoMopdo3bl M UAH0a AN TaluH.

Bun u Bunoo6pasosanue. Kpurepun Buja. OcHOBHBIE (hOpMBI BUA000Pa30BaHUs: reorpauyeckoe, 3K0JIOTHIEeCKOoe.

Makpossomtonusi. @opmsl 3BostoNMN: (UIETUYECKas], IUBEPreHTHas, KOHBEpreHTHasl, napajenbHas. HeoOpatuMocTs 3BOTIOIUH.

[TpoucxoxaeHne OT HeceUAIM3UPOBaHHBIX NpeaAkoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHas paguariusl.

Hemoncmpayuu:

Ilopmpemwr: K. Jlunneir, XK.b. Jlamapk, Y. [apsun, B. O. KoBanesckuii, K. M. bap, 3. Tekkens, @. Mrouep, A. H. CeBepuos.

Tabnuyvl u cxemol: «Pa3BUTHE OPraHUYECKOro MUpPA Ha 3emiie», «3apoIbIIN MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy», «Dopmbl 60psObI 32
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOPY», «MHOrooOpasue copToB pacTeHun», «MHOroo0pasue nopos1 ;KUBOTHBIX», «[Tonmynsauum»,
«MyTalMoHHas U3MEHUUBOCTBY; «ApomMopdo3b», «anoamanranumy», «OO0mas nereHepanusy, «JBrkymme cuibl 3Boironun», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsunay, «bopn0a 3a cymiectBoBanue», «IIpucnoco6ieHHOCTs OpraHnu3mMoBy, «l eorpadudeckoe BUI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHHE.

Obopyoosanue: KOIJEKIMS HACEKOMBIX C pa3IMYHBIMH THIIAMH OKpacku; HaOOp IJIOAOB M CeMsH; KoJulekuus «lIpumepsl 3amuTHBIX
MPUCTIOCOOTIEHUH y XUBOTHBIX»; MarHuTHas Mozeilb «OCHOBHBIE HAaNpaBlIEHUS 3BOJIOLUNY»; 00bEMHas Mojenb «CTpoeHHEe TOJIOBHOTO MO3ra
II03BOHOYHBIX.

buoreorpaguyeckas kapra Mupa; Kosmiekuus «DopMbl COXpPAaHHOCTH HCKOMAEMBIX >KMBOTHBIX M PACTEHUI»; MarHuTHas MOJEIb-alIUIMKalUs
«Ilepekpéct xpomMocoM»; BIakHbIe Mpenaparbl «Pa3BuTie HacekoMoro», «PasButue IATYIIKH»; MHKpomnpenapat «Jpo3oduna» (Hopma, MyTanuu
(hOpMBI KPBUTHEB U OKPACKHU TEJIA).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopamopuas paboma Ne 1. «CpaBHEHHE BUIOB 110 MOP()OTOTUUECKOMY KPUTEPHIO».



Jlabopamopnas paboma Ne 2. «Onucanue NpUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HHU HA 3emute (9 4)

JloHayuHbIe IPECTABICHUS O 3apOKICHUH KU3HU. HayuHble TUIIOTe3bl BOBHUKHOBEHUS JKU3HHU Ha 3emJie: abroreHe3 U naHcnepMus. XuMHUYecKas
HBOJIONUSA. AOHMOTEHHBI CHHTE3 OPraHMYECKHUX BELIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOATBEPIKICHUE XHMHUYECKOH SBOJIIOLUU.
HauanpHbie 3Tanbl OMOJ0THYECKOd 3BOMIONUH. | WmoTtesa PHK-mupa. ®opmupoBanue  MeOpaHHBIX  CTPYKTYP W BO3HHUKHOBCHHE
npoTokJIeTKH. [lepBrie KiIeTKH U uX 3BOIONUA. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuoaam. Karapxeit. Apxeiickas u npotepo3oiickas 3pbl. [laneo3oiickas spa u e€ nmepuojpl: KeMOPUWCKUH,
OPZIOBUKCKHW, CHITYPUHUCKUI, NIEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so3oiickast 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, MesioBoM. KaiiHo30iicKas 3pa 1 €€ mepuo/ibl: MaJeoreHOBbIM, HEOTEHOBBIM, AHTPOIOTE€H OBBIIA.

XapakTepucTUKa KIMMaTra M TeOJOTMYeCKUX MporeccoB. OCHOBHBIC ASTalbl ABOJIONMHM PACTHTEIBHOTO M >KUBOTHOTO Mupa. Apomopdossl y
pacTeHuil u KUBOTHBIX. [losiBIEeHME, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpaxeHue 3Booui. OCHOBHBIE CUCTEMATUUECKHUE IPYIIIbl OPIraHU3MOB.

DBOJIIOLIMS YellIoBeKa. AHTPOIOJNOrUsl Kak Hayka. Pa3BuTHe mpencTaBiIeHUN O NMPOUCXOKJICHUU 4elnoBeKa. MeTonbl M3ydeHUsi aHTPOIOreHes3a.
CxojicTBa U pa3nuuMsl YeJI0BEKa U )KUBOTHBIX. CHCTEMATHUUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbsl (akTopsl) anTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 >KU3HH,
U3rOTOBJIEHUE OPYAUM TpyZa, MBIIIJIECHUE, PEYb.

OCHOBHBIE CTaUU W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek ymenbid, YenoBek mpsaMoXonsauui, YenoBek HeaHIEpTalbCKUM,
Yenosek pa3yMHbIil. Haxoqky ucKomaeMbIX OCTAaHKOB, BPEMsI CYIIECTBOBAaHHUS, 00IaCTh paclpOCTpaHEHUs, 00bEM T'OJOBHOTIO MO3ra, 00pa3 >KU3HH,
opyus.

UYenoseueckue pacsl. OCHOBHbBIE OOJIBIIINE PAChl: €BpONEOnIHAs (€Bpa3uiickast), HErpO-aBCTPAJIONIHAA (3xBaTopuanbHas),
MOHTOJIOUIHAS (a3uaTCKO-aMepHKaHCKasi). YUepThl MPUCHTOCOOIEHHOCTH TMPEACTABUTENEH UEJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO "enoBeyeckux pac. Kpurrnka conuanbHOro TapBUHU3MA U PaCU3Ma.

Hemoncmpayuu:
Ilopmpempui: @. Penn, JI. [Tactep, A. . Omapun, C. Munnep, I'. FOpu, Y. lapBuH.
Tabauyst u cxemor: «BozaukHOBeHHEe COTHEUHOU cuCTEMBI», «Pa3BuTHe OpraHUYECKOro Mupay, «PacturenpHas KJIETKa,

«KuBoTtHas knetkay», «lIpokapuornueckas kinetka», «CoBpeMeHHasl cUCTeMa OPraHUYecKoro Mupa», «CpaBHEHHE aHaTOMHUYECKUX YEepPT CTPOCHUS
YeJIOBeKa M 4eloBeKooOpa3HbIX 00e3biH», «OCHOBHBIE MecTa IMajJeOHTOJIOIMYECKMX HAaXOJOK IMPEIKOB COBPEMEHHOIO ueloBeKay, «JlpeBHeiinine
moany, «Jpesaue moan», «llepBeie coBpeMeHHbIe Ty, «YenoBedyeckre pach».

Obopyoosanue: mynsxu «lIpoucxoxaeHne uenoBeka (OIOCTBI aBCTPAJONUTEKA, MUTEKAHTPONA, HeaHJepTalblia, KPOMaHbOHIA)»; CIENKU
KaMEHHBIX OpYAHil MepBOOBITHOTO YeloBeKa (KaMHUYOMIIEpHl, pyOuia, ckpebiia); reoXpoHosiornyeckas tadbnuna; Kouiekus «DopMbl cOXpaHHOCTH
HCKOINAEMBIX )KUBOTHBIX U PACTCHUI.

Jlabopamopuwvie u npaxmuueckue padoomoi:

Ipakmuueckasa paboma Ne 1. «I3ydeHne UCKONAaeMbIX OCTATKOB PACTEHHUH U )KMBOTHBIX B KOJIJICKIIHSIX.

Oxekypcusi «IBOIIOIUS OPTaHMYECKOT0 MHpa Ha  3emie» (B €CTeCTBEHHO-HAYYHBIM MM KPAaeBEIUECKUN MY3€i).

Tema 3. Opranusmbl 4 OKpYyskawomas cpeaa (5 4)



OKojorus Kak Hayka. 3aJaud U pa3feiibl dKOJOTMU. METoabl 3KOJOTMYECKUX HCCIEN0BAHUN. DKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKA.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyITHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue ¢akropsl. Knaccudukanus sxkonoruyeckux GpakTopoB: abMoTHYECKHE, OMOTUYECKHE U aHTpONOreHHble. [/lelficTBHEe 9KOIOIHYECKHX
(haKkTOpOB HA OPTAHU3MBI.

AbuoTtnueckue (pakTopsl: CBET, TEMIIEpaTypa, BiaxkHOCTh. Poroneproausm. Ilpucrnocobnenns opraHu3sMoB K JI€HCTBUIO aOMOTHYECKUX (aKTOPOB.
buonornueckue puTMsI.

buotnueckue gaxtopsl. Buabl 6MOTHUECKUX B3aMMOAECHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, koomnepauus,
MYTyajau3M, KOMMEHCaJIu3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIM3M, HEHTpanmu3M. 3HaueHHE OMOTHMYECKUX B3aUMOJEHCTBHNA s
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH MOMYsiii. OCHOBHBIE [TOKA3aTe! MOMYJISIIUI: YUCIEHHOCTb, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJnHaMuKa YMCIEHHOCTH MOMYJISILIUY U €€ peryssaiusl.

Hemoncmpayuu:

Ilopmpemur: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.

Tabnuyvr u cxemwr: kapra «IIpupoansie 3081 3emiin», «Cpeabl odutanus opraHuzMoBy, «Dotonepuoauzm» «llonmynsuuny, «3akoHOMEpHOCTH

pocTa YUCICHHOCTH MOMYJIALUN UHDY30pHU-TY(DETBKI.

Jlabopamopuvie u npakmuueckue pabomui:

Jlabopamopnas paboma Ne 3. «Mopdoaoruueckue 0COOEHHOCTH PACTEHUN U3 Pa3HbIX MECT OOUTAHUS.

Jlabopamopuas paboma Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpakmuyeckasn paboma Ne 5. «[1onc4€r MIOTHOCTH NOMYJISAIMHA pa3HbIX BUIOB PACTCHUI».

Tema 4. Coo0OmecTBa U IKOJIOrHYeCKHe cucTeMbl (9 1)
Coo0miecTBo opraHu3MoB — Ouo1eH03. CTpyKTypbl OMOIIEHO3a: BUIOBAsl, MPOCTPAHCTBEHHAs, Tpodudeckas (numiesas). Buabi-nomunantsl. CBsizu
B OMOIIeHO3E.

Dkosorndyeckne cucteMsl (3kocucteMsl). [TorsaTne 00 skocucTeme U OnoreoneHo3e. OyHKIMOHATEHBIE KOMIIOHEHTHI YKOCUCTEMBI: TTPOIYIICHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BellecTB U MOTOK SHEPrUH B dKOocucTeMe. Tpodudeckue (MHUIEBbIe) YPOBHU SKOcHCcTeMBI. [1uieBsle enu u
cetd. OCHOBHBIE TMOKAa3aTeNIM SKOCHUCTEMBI: OMOMacca, MPOIYKIHs. DKOJIOTUYECKHE TMHPAMHIBI: MPOAYKIIUH, YHCICHHOCTH, Onomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOpEryIsLus, pa3zButue. CyKieccus.

[TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI 03P M PeK. DKOCHUCTEMA XBOHOTO HITH IIHPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOodKocucTeMbl. bruonornueckoe u X03aHCTBEHHOE 3HAYEHUE arpodIKOCUCTEM U OOIKOCUCTEM.

buopasnoobpasue kak gpakTop ycToitunBocTH 3kocucteM. CoxpaHeHHe OHOJI0rMYecKOro pa3sHooOpasus Ha 3emIie.

Yuenue B.U. Bepranckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uochepsl. Kusoe BeriectBo u ero ¢pyHkiuu. OcobeHHocTH Onocheps
KaK TJIOOAJIbHOM SKOCHUCTEMBI. J[nHaMHYeckoe paBHOBECHE U 00paTHasl CBsI3b B Orocdepe.

KpyroBopoTsl BeniecTB 1 OMOreOXUMHUYECKUE ITHKIIbI 3JIEMEHTOB (YIiepoa, a3oTa). 30HaIbHOCTh Onochepsl. OcHOBHBIE OMOMBI CyiH. BonHbie
OMOMBI.

YenoseuecTBo B Onochepe 3emin. AHTpPONOreHHbIE M3MEHEeHHs B Obuocdepe. [obanbHbIe HIKOTOTHUECKUE TPOOIIEMBI.

CocyecTBoBaHue npupoasl M 4yenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3usl Kak OCHOBA ycToiumBocTH 6uocdeprl. OCHOBA PallMOHAIBHOIO



yIpaBleHUs] TPUPOTHBIMHA PECYPCAMH U UX UCIIONIb30BaHKe. JOCTIKEHHSI OMOJIOTHHU M OXpaHa MPUPOJIBL.

Hemoncmpayuu:
Hopmpemeur: A. Ix. Tencinu, B. H. Cykaués, B. 1. Bepnaackuii.
Tabnuysr u cxemsr: «[lumessie nenu», «buomneHos: cocraB u cTpykTypay, «lIpupoansie coobmectBay, «llenu nuranus», «IKoIoruyeckas
nupamuna», «buochepa u denmoBek», «IKOCHCTEMa IMUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOro ieca», «buoneHo3 Bomoémay,
«ArponeHo3», «lIpumepHble aHTPONOreHHbIE BO3JCHCTBUS Ha HpUPONLY», «BakHellne MCTOYHUKU 3arps3HEHHUS BO3/AyXa M TPYHTOBBIX BOI»,
«[TouBa — BaxHeimas coctaBisitomas Ouochepsr», «Dakrtopbl aerpagauuu nouBy», «llapHUKOBBIA PdexT», «DPaKTOPHl PaAUOAKTHBHOTO
3arpsizHeHus1 onocheprb», «O0mas cTpykTypa ounocdepsl», «Pacnpocrpanenue )u3HU B Onocdepe», «O30HOBBIN dKkpaH 6uocheps», «KpyroBopor
yriaepoaa B 6uocgeper», «KpyroBopor azora B mpupoie».
Obopydosanue: Monaenb-anmuukanus «Tunudnele OMOIEHO3bI»; repOapuil «PactuTtenbHble coobiiecTBa»; Komiekuuu «buoueno3y», «Bpeaurenu
BOKHEHIIINX CEIIbCKOXO3SIMCTBECHHBIX KYJIbTYp»; TepOapuu M KOJUICKIIMKM PACTEHWH W KUBOTHBIX, NMPHUHAIJICKANINEC K Pa3HBIM IKOJIOTHYECKUM

rpymuiaMm OJHOro Buja, KpaCHaﬂ KHHUTa PCD, I/1306pa)KCHI/I${ OXpaHsICMbIX BUI0OB

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEAMETA «bunosaorus»

paCTeHI/Iﬁ U )KUBOTHBIX.

10 k1ace
Ne | HammeHoBaHue KouunyecTBo 4yacoB DuiekTpoHHbIE (UG POBbIE) JesiTeILHOCTH YUUTEJIS ¢ y4eTOM padoueit
1/ | pa3sfesioB U TeM o0pa3oBaTe/bHbIC PeCypChl NMPOrpaMMbl BOCIIMTAHUA
Tl | TpOrpaMMb! BCEr0 | KOHTPO | MPaKT
JIbHbIE | HYeCK
paboThl | ue
pador
bl
1. | bBuosnorus kak Hayka. 2 1 1 CdopmMupoBaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
2. | Kusble cuctempl n ux |1 0 HayKH U OOIECTBEHHOM TPAKTUKH, OCHOBAHHOT'O Ha
opranusanus. TUasiore KyJlbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
3 | Xonaeckuii cocrag 1 | 8 1 2 CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE
[Tonumanue cnerpukr OHMOIOTUN KaK HayKH,
CTPOEHHUE KIIETKHU. .
OCO3HaHHE €€ PoJH B (OPMHUPOBAHUU
4. | )KuzHenesaTenbHOCTh 6 0 [PAllOHATILHOIO HAYYHOI'O MBIIUICHUS, CO3JaHUH
KJIETKH. [[€JIOCTHOTO MPEACTaBICHUS 00 OKpPYKaIOIEM MHUpE
KaK 0 €IUHCTBE IPUPOJbI, YeTIOBEKa U O0IECTBa, B
5 |PasMuoxeHHE U 5 2 [MO3HAHWH MPUPOJIHBIX 3aKOHOMEPHOCTEW U PEIICHUH
MHIBUNYATIEHOC MpoOJIeM COXpaHEHUS IPHUPOTHOTO PABHOBECHS
pa3BUTHE OPraHU3MOB.




HacnencTBeHHOCTD U
M3MEHYUBOCTH
OpraHU3MOB.

TlonnManue CYIIHOCTHU MCTOJ OB ITO3HAHWA,
MCITIOJIB3YEMBIX B €CTCCTBEHHBIX HayKaXx, CIIOCOOHOCTD
IMCII0JIb30BATh IMOJTY4aCMbIC 3HAHUA IJId aHAJIN3a U

CCJ'ICKI_II/IH OpPraHnu3MoB.

OCHOBBI
OHOTEXHOJIOTHH.

O00BSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpa U
MPOUCXOASAIIMX B HEM U3MEHEHU; YMEHUE JENaTh
000CHOBaHHbBIE 3aKIIOYEHHSI HA OCHOBE HAyYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C HENBIO TOTYYEeHUs
TOCTOBEPHBIX BBIBOJIOB

['0TOBHOCTB K COBMECTHOM TBOPYECKOU IE€ATEIBHOCTH
[pU CO3JJaHUH YUEOHBIX MPOEKTOB, PEIICHUN Y4EOHBIX
U TI03HABATEJIbHBIX 3a7a4, BBIIOJIHEHUN
OHOJOTMYECKHUX IKCIEPUMEHTOB

[lonnmanue 1 peanuzanus 310pOBOro U 6€30MacHOr0
00pasa K1U3HH (370pOBOEC MUTAHKUE, COOTIOACHUE
FUTMEHUYECKUX MTPaBWII U HOPM, cOalaHCUPOBAHHBII
[PEXKUM 3aHATHI U OTIIbIXA, peryisipHas pusndeckas
AKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOI'O U
KOMITIETEHTHOT'O OTHOIIEHUS! K COOCTBEHHOMY
(br3MUeCKOMY U ICUXUYECKOMY 3[J0POBBIO

'Y Oex1EHHOCTH B 3HAUYMMOCTH OHUOJIOTHH ISt
COBPEMEHHOM LIMBUIIN3alMU: 00ECIIeYeHUsI HOBOTO
YPOBHSI pa3BUTHSA MEAMIIMHBI; CO3/1aHus
MEpCIEKTUBHBIX OMOTEXHOJIOTUM, CTIOCOOHBIX pelaTh
[pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA; TOMCKA]
MyTel BbIXOJA U3 II100AIbHBIX IKOJIOTUYECKUX
npobyeM 1 o0ecrieyeHns nepexoaa K ycToiuuBoMy
[Pa3BUTHIO, PAIlMOHAIBHOMY HCIOJIb30BAHUIO
[IPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX
CTaHIapTOB KU3HU

HNroro

34 3 9

11 kaace

TEMATHYECKOE INTAHUPOBAHHUE

HanmenoBanue

KoanuecTBo 4acoB

DJIeKTpPOHHBIe (M (POBHIE)

JleAITeJILHOCTD YYHMTEJIS € Y4eTOM padoueit




1/ | pa3esioB U TeM o0pa3oBaTe/bHbIE PeCypChl MporpaMMbl BOCIIUTAHUSA
1 | IPOrpamMmbl
BCEro | KOHTPO | MPaKT
JIbHbIe | HYeCK
padoThI | ue
pador
bl
1. | OBomronoHHas 10 1 2 AKTUBHOE HENPHATHE ACUCTBUHN, TPUHOCSIIHUX BPE]
OMoJIOTHS OKpYXKaroleun MIPUPOAHOMN cpexne, YMEHHE
5 | Bosuuxnosenue u 9 1 MIPOTHO3UPOBATh HEOJIArOMPHUSITHBIE OKOJIOTHYECKHE
PA3BUTHE KH3HH HA MOCHEACTBUSl  NPEANPUHUMAEMBIX JEUCTBUM U
Zemiie MPeI0TBpaLIaTh UX;
HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUICHUS,
3. | Opranusmet 1 5 3 HKOJIOTMYECKON KYJbTYpBl, OIBITa JESATEIbHOCTH
OKpYy>KaroIas cpeia .
AKOJIOTMUYECKOMN HaIpaBJIEHHOCTH, YMEHUS
4. | CoobuiecTBa u 10 1 PYKOBOJCTBOBaTbCSI HMMH B  [103HABATEJIbHOM,
AKOJIOTHYECKHE KOMMYHHKATHBHOW H  COI[MAJIGHON  TIPaKTHKE,
CHUCTCMBI FOTOBHOCTM K  Y4aCTHIO B  IPAKTHYECKOU
JIeSITEIbHOCTH 9KOJIOTMYECKON HalpaBIeHHOCTH.
HUroro 34 6
KAJIEHJAPHO —- TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «bBHOJIOT USI»
10 kuacc.
Ne Ne HanmenoBaHue TeMbI ypOKa JlaTa npoBeaeHus ypoka
ypOKa ypPOKa 110 IJIAHY paxkTnueckn
no B
NMOPSAKY | pa3jaene
1. Buosorus kak Hayka. 2 yaca
1 1 buosnorus kak Hayka .Bxoouas ouaznocmuxa
2 2 Metobl TO3HAHMS KUBOW NPUPOAbL. [Ipakmuueckas paboma Ne 1. «Vcnonb3oBaHue
Pa3IMYHbBIX METOJIOB MPU U3YUYEHUU OHOJIOTHUECKUX 00HEKTOBY

2. ’KuBble cucTeMbl M MX opranusanus . 1 yac




3 1 \ buonornueckne cucTeMbl, TPOILIECCH M MX U3yUYEHHE.
3. XuMHYecKHUii cOCTaB U CTPOeHHE KJIeTKH. 8 yacoB
4 1 XHUMUYECKUH cOCTaB KJIETKU. Bojga 1 MUHEpaJIbHBIE COJIU.
5 2 benku. CocTaB u cTpoeHHe OEITKOB.
6 3 depMeHTHI — OHOJIOTHYECKUE KaTallu3aTopsl. Jlabopamoprnas paboma No 1.
«M3ydyenune KaTaJIuTUYeCKONH aKTUBHOCTH ()epPMEHTOB (Ha MpUMEpe aMHJIa3bl WIH
KaTaJsia3bl)»
7 4 Yraesoapl. JInnuasl.
8 5 Hyxnennosbie kucnotrel. ATO
9 6 Hcmopus u memoowt usyuenus kiemxu. Knemounas meopus
10 7 Knemxka xak yenocmuas scusas cucmema
11 8 CtpoeHue 3ykapuoTU4YecKoil kinetku Jlabopamopuas paboma Ne 2. «A3ydeHue cTpoeHUs
KJIETOK PAaCTEHHH, JKUBOTHBIX U OAKTEPUI TI0JT MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux OrnucaHue»
4. KuzHeeATeIbHOCTh KJIETKH. 6 4acoB
12 1 Oo6MeH BemecTB. I[Tnactuueckuii oomeH. @oTocuHTE3.
13 2 Oo6wmeH BemecTB. [lmacTuueckuii 0OMeH. XE€MOCHHTES.
14 3 DHepreTudeckuii o0OMeH
15 4 buocunTtes 6enka
16 5 buocunTes 6enka
17 6 Hexknerounsle GopMbl )KU3HU — BUPYCHI
5. Pa3MHOKeHHe M MHIMBH/1YaJIbHOE PAa3BUTHE OPraHU3MOB. 5 yacoB
18 1 XKuznennslit nuka kietku. [lenenue knetku. Muros Jlabopamopnas paboma Ne 3.
«HabmroeHne MuTO3a B KJIETKAX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHKPOITpErapaTax»
19 2 @DopMbl pa3MHOKEHUSI OPTraHU3MOB
20 3 Meiio3
21 4 OO6pazoBanue U pa3BUTHE MOJOBBIX KIeToK. OmiogoTBopenue Jlabopamopuas paboma Ne
4. «/I3ydeHune CTpOCHHUs MOJOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIpemapaTax»
22 5 WuauBuayanbHOE pa3BUTHE OPraHU3MOB
6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB. 9 4acoB
23 1 ['eHeTHKa — HAyKa O HACJIEJCTBEHHOCTH M N3MEHUYHNBOCTH
24 2 3aKOHOMEPHOCTH HacJIeIOBaHMsI MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHUE
25 3 JluruGpugHoe ckperuBanre. 3aKOH He3aBHUCHMOT'O HACJICIOBAHUSI IPU3HAKOB
26 4 CueruieHHOE HaAclIeI0BaHKE MMPU3HAKOB Jlabopamopras paboma Ne 5. «3yueHnue

Pe3yabTaTOB MOHOTHOPHUIHOTO M TUTUOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIbI HA TOTOBBIX
MHKpOIIpenaparax»




17 5 I'enetnka nona. HacimenoBanue mpu3HaKoOB, CIETUICHHBIX C ITOJIOM

28 6 N3menunBocTh. HenacnencteenHas ”3BMEHYUBOCTE Jlabopamopras paboma Ne 6.
«M3ydyenne Mon(UKaMOHHON N3MEHYUBOCTH, TIOCTPOCHUE BAPUAIIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

29 7 HacnencrBennas usmMmeH4uBOCTh. Jlabopamophas paboma Ne 7. « AHanu3 MyTanui y
Jpo30(hHIIbl HA TOTOBBIX MUKPOIIpENapaTax»

30 8 I'enernka uyenoBeka. [Ipaxmuueckas paboma Ne 2. «CocTaBiieHUE U aHAIU3
POJIOCTIOBHBIX YEIOBEKA

31 9 [TpoBepounas padota o teme «Pa3mHOXeHHe U pa3BuTHe. HacnencTBeHHOCTD U
W3MEHYUBOCTHh OPTaHU3MOBY

7. Cesieknusi oprann3MoB. OCHOBbI OHOTEXHOJIOTUM.3 Yaca.

32 1 Cenekiusi Kak HayKa M IpoIecc.

33 2 MeTozpl ¥ JOCTHKEHUS CENEKIIMY PACTCHUN M JKUBOTHBIX

34 3 broTexHoIorus Kak 0Tpacib MPOU3BOJICTBA

Hroro 34 gyaca.

KAJIEHJAAPHO — TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «bHOJIOT USI»

11 kuacc.
Ne Ne HaumeHoBaHue TeMBbI ypOKa JlaTa npoBeneHus ypoka
Ypoka ypoOKa 1o IJIAHy (pakTuyecku
no B
NOPAIKY | pa3neJie
1. DBosrounonHas 6uoJiorusi 10 yacos
1 1 OBOJIIOLHNS U METOMBI €€ U3yUeHUs
2 2 Hcropwust pa3BUTHS TPEICTaBICHIH 00 BOJIONH
3 3 Bun: xputepun u ctpykrypa. Jlabopamopuas paboma Ne 1. «CpaBHEeHHE BUIOB 10
MOPGOJIOrHIECKOMY KPUTEPHION.
4 4 ITonynsiuus kak 3jieMeHTapHas eIMHULIA BUJA
5 5 JIBmKkymme cuitbl (3neMeHTapHbIe (PaKTOPHI) SBOIOIAN
6 6 EcrtecTBeHHbIil 0TOOp M ero (GopmBI
7 7 Pe3ynmpTaThl 3BOTIONNUN TPUCTIOCOOIEHHOCTH OPTAHI3MOB M BHI000pazoBanue Jlabopamophas
paboma Ne 2.«Onvcanue NpUCHOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapaxkTepa
8 8 Hanpasnenust u nyTi MakpO3BOIIOLIUU




9 9 HanpagyieHnus U myTd MakpOdBOJIOIUU
10 10 Ilposepounas paboma
2. BoO3GHUKHOBEHHE U PA3BUTHE YKU3HU Ha 3emJie. 9 yacos.
11 1 Hcropus ku3HU Ha3eMJI€ U METO/IbI €€ U3YUCHUS.
12 2 ['unoTe3sl MPOUCXOKACHUS KU3HH HA 3eMIIC
13 3 OCHOBHBIC 3TaIThI 3BOIONUN OPraHUIECKOTO MUpa Ha 3eMJIe, pa3BUTHE KU3HU TI0 3paM U
nepuojiamMm
14 4 OCHOBHBIE STarbl SBOJIONUN OPraHMYECKOr0 MUpa Ha 3eMJIe, pa3BUTHE )KU3HU T10 3paM H
niepuonam /Ipaxmuueckas paboma Ne 1. «/3ydeHne HCKOMIaeMBIX OCTATKOB PACTEHHUI W KHUBOTHBIX
B KOJUTEKITUSIX)
15 5 CoBpeMeHHas CUCTEMa OPraHNYeCKOro MUpa
16 6 DBosronns 4enoBeka (aHTPOMOTeHE3)
17 7 JBwkymme cuibl (pakTopsl) aHTpOIIOreHe3a
18 8 OCHOBHbIE CTaJIMHIBOJIIOLMU YeJIOBEeKa
19 9 UenoBeueckue pachl U MPUPOAHbBIC aanTallul YeIOBeKa
3. OpranusmMsbl M OKPY2Ka0Iiasi cpeaa. S yacoB
20 1 DKOJIOrUs Kak HayKa
21 2 Cpelbl 0OUTaHUS U IKOJIOTHIECKHE (PaKTOPBI
22 3 Abuoruueckue haktopsl. Jlabopamopruasi paboma Ne 4 «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPESHKOB KOJIEyCay
23 4 buoTtnueckue hakTopsr
24 5 DKOJIOTHYECKUE XapaKTePUCTUKHU BUIA U Ionyisuuu / I[pakmuueckas paboma Ne 2
«IToacyéT MIIOTHOCTH IOIYJISIIINI pa3HBIX BUJAOB PACTCHUN»
4. CooburecTBa M 3K0JOorudeckue cucremol. 10 yacos.
25 1 Coo01iecTBa OpraHu3MOB
26 2 DKOCUCTEMBI U 3aKOHOMEPHOCTH UX CYIIECTBOBAHUS
27 3 DKOCHCTEMBI M 3aKOHOMEPHOCTH MX CYLECTBOBAHUS
28 4 [IpuponHbie 9KOCHUCTEMBI
29 5 AHTpPONIOr€HHBIE 3KOCUCTEMBI
30 6 Hmozoeas konmpoavhas paboma
31 7 buocdepa — riobanbHas sSKOCHCTEMA 3EMITH
32 8 3aKOHOMEPHOCTH CYIIECTBOBaHUS GHOChepbl
33 9 UenoBeuecTBO B Onochepe 3emin
34 10 Cocy1iecTBOBaHUE MPUPOBI M YEIOBEYECTBA
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