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IMosicHuTeIbHAA 3aIIUCKA
PaGouas mporpamMma 1mo GMOJIOTHU HA YPOBEHBb CPEIHEr0 00IIero 00pa3oBaHus s 00ydaronuX-

cst 10-11-x xmaccoBMOY «KeneznoropckasCOLLNe 2»pa3paboTaHaBcOOTBETCTBUNCTPEOOBAHHSIMU

o ®enepanbHOTO 3aK0HA OT 29.12.2012 No 273-@3 «O06 obpazoanmnu B Poccuiickoit denepa-
111707000

o mnpuka3za MunnpocsemieHus ot 31.05.2021 Ne 287 «O06 ytBepkaeHuu ¢eaepaabHOTO rocyaap-
CTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

o npuka3za MunnpocsernieHus ot 18.05.2023 Ne 370 «O6 yrBepkaenun ¢eaepaibHoii 00pazoBa-
TEJIHHOU MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHU;

e mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka opranuzanuu
U OCYIIECTBJICHHUS O00pa30BaTENbHON JEATENBHOCTU 1O OCHOBHBIM 00II€00pa30BaTEIbHBIM MPOTpaM-
MaM — 00pa30BaTeIbHBIM IPOTPaMMaM Ha4aJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO M CPEIHEro O0IIero
o0pa3oBaHU;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKIE TPEOOBAaHUS K OpraHU3alusM BOCIHTa-
HUS U OOy4YeHUSs, OTIbIXa U O3J0POBJICHHS AETed M MOJOJEKH», YTBEPKICHHBIX MOCTAaHOBJICHHUEM
IJ1aBHOTO caHuTapHoro Bpayda ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urueHnueckue HOPMATUBBI U TpeOOBaHUS K oOecreyeHuro Oe3omnac-
HOCTH U (UK) O6e3BpEeIHOCTHU IS YeloBeKa (DaKTOPOB cpeAbl OOUTAHUA», YTBEPXKIEHHBIX TOCTAaHOBJIE-
HUEM TJIaBHOIO caHuTapHoro Bpaua ot 28.01.2021 Ne 2;

e KOHIICTIIIUH Pa3BUTHA OMOIOTHYECKOro obpa3zoBanus B Poccuiickoii denepanuu, yrBepkacH-
HOM pemieHueM Kosuiernu Munnpocsenienust ot 24.12.2018;

e KOHIICTIIIUH YKOJIOTUIECKOTO 00pa3oBaHus B cucTeMe 00ero o0pa3oBaHus;

e y4eOHOro MjiaHa OCHOBHOT'O 00IIero o0pa3oBaHus, yTBep:kaeHHoro npukazom MOY «Kenes-
Horopckast COLLL Ne 2y

e To0J0XeHus o paboueit mporpamme MOY «Kenesnoropckast COLLL Ne2y;

e (enepanbHO pabouelt mporpaMMel 1o yuebHoMYy npeaMeTy «buonorus.

Pabouast mporpamMmMa opueHTHpOBaHA Ha IEJIEBbIE MPUOPUTETHI, CPOPMYIUpPOBaHHBIE B (ee-
pasibHOM paboyeil mporpamMmme BOCIUTaHUS U B pabouel mporpamme BocnuTanuss MOV «XKenesnorop-
ckast COILLI Ne2y.

Bocnurarensubiit moteniman npeamera «buonorus» B MOV «Kenesnoropckas COLLL Ne2y pea-
JU3yeTcs Yepes:

-YCTaHOBJIEHUE JIOBEPUTENIBbHBIX OTHOLIEHUH MEX]y YYUTEJIEeM U €ro Y4eHUKaMH, COCOOCTBYIO-
[IMX TO3UTUBHOMY BOCHPHUATHIO ydallUMHCS TpeOOBaHUN U MPOCHO y4UTENs, IPUBICUCHUIO UX BHU-
MaHHs K 00CyKaaeMoil Ha ypoke HH(POPMaIMH, aKTUBU3AIIUH UX [T03HABATEIbHOMN 1€ TETbHOCTH;

-no0yXAeHUEe MIKOJBbHUKOB COONIO/IaTh HA YpOoKe OOLIENpPUHAThIE HOPMBI MOBEACHUS, MpaBUiia
oO1IeHHsI CO CTapIMMH (YUUTENSIMU) U CBEPCTHUKAMHU (00yJaromMuMHucs), IPUHLUIBI y4eOHON TuCIu-
TUTMHBI M CAMOOPIaHU3alINH;

-pUBJICYEHNE BHUMAaHHUS IIKOJIBHUKOB K IEGHHOCTHOMY aCIIEKTY U3Y4aeMbIX Ha YpOKax sSBJIICHUH,
opraHmszanusi HUx paboThl € TMOJy4yaeMOW Ha YpOKE COLMaIbHO 3HAaYuMOW uHpopManued -
WHUIMAPOBAaHUE €€ 00CYKJIEHHs, BBICKA3bIBAaHUS YYAIIUMHUCS CBOETO MHEHHMS 110 €€ MOBOAY, BBIpaboT-
KM CBOETO K HEHl OTHOLLEHUS;

-MCIIOJIb30BaHUE BOCIMTATEIbHBIX BO3MOXKHOCTEH COJEpXkaHUs yueOHOro MpeaMera depes je-
MOHCTpPALUIO JIETSAM NIPUMEPOB OTBETCTBEHHOI'O, IPAYKAAHCKOTO TIOBEJIEHUS, ITPOSIBICHUS YEIIOBEKOIIIO-
Oust 1 TOOPOCEPICUHOCTH, Yepe3 M0A00p COOTBETCTBYIOMIUX TEKCTOB JJISI UTCHUSI, 3a7a4 JIJIs PEIIeHUs,



POOJIEMHBIX CUTYallui 17151 00CYKIeHUS B Kiacce;

-IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOTHI yUAIMXCS: HHTEICKTYAIbHBIX, JCJIOBBIX,
CUTYAIMOHHBIX WUTP, CTUMYIUPYIOIINX MMO3HABATEIHHYI0 MOTHBAIIMIO IIKOJBHHUKOB; JUCKYCCHH, KOTO-
pBIe TAIOT YYalTIMCS BO3MOKHOCTh IPHOOPECTH OIBIT BEJICHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIOBON
paboThl WM paboOThI B Mapax, KOTOPHIE y4aT MIKOJLHUKOB KOMaHIHOW paboTe U B3aUMOJCUCTBHUIO C
JIPYTUMU JETbMH;

-BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYP, KOTOPbIE MOMOTal0T MOAAepKaTh MOTHUBALIUIO JIeTe K
MOJIYYEHUIO 3HAHUMN, HaJaKUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUHN B KJIAcCE, MOMOTar0T
YCTaHOBJICHUIO J00pOKenaTeNbHOI aTMocdepbl BO BpeMs ypoOKa;

-opranuzanus medCcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX M SPYAMPOBAHHBIX YUaIUXCS HAJ MX
HEYCIIEBAIOIIMMU OJAHOKJIACCHUKAMHU, JAIOIIEr0 IIKOJIbHUKAM COLIMAJIBHO 3HAYUMBII OIBIT COTPYJHHU-
YeCcTBa ¥ B3aMMHOM ITOMOIIIH;

- HHULMUPOBAHUE U MOJJIEP’KKA UCCIIEI0BATEIbCKON AESITEIbHOCTH IIKOJBHUKOB B paMKax pea-
JTU3aliy UMU WHAUBUAYAIBHBIX U TPYIIOBBIX UCCIEAOBATEIBCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM
BO3MOXXHOCTh IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEUICHHUS] TEOPETUYECKOM MPOOIeMbl, HaBBIK I'e-
HEpHUPOBaHUS U 0POPMIICHHUSI COOCTBEHHBIX HJICH, HABBIK YBAKUTEIBHOTO OTHOLICHHS K YyKUM UICSIM,
o OpMIIEHHBIM B paboTax IPYruX UCCIenoBaTeNell, HaBbIK MYOJIWYHOrO BBICTYIUICHHS MEpe ayauTo-
pueii, apryMeHTHPOBAHUS M OTCTAUBAHHS CBOSH TOYKHU 3PCHHSI.

-oco0oe BHMMaHME B BocnuTarenbHoU padore yuurtens B MOV « XKenesnoropckas COILL Ne2»
OTBOJUTCSI MHULIMMPOBAHUIO U MOJAEPKKE UCCIIE0BATEIBCKOM 1€ATEIbHOCTH 00yUaroIuXCsl B paMKax
peanu3aiiy UMU HHIUBUIYATbHBIX U TPYIIIOBBIX UCCICIOBATEIBCKUX POCKTOB , YTO JACT UM BO 3-
MOKHOCTh MPHOOPECTH HABBIK CAMOCTOATEIHHOTO PEUICHHUS TEOPETHYECKON MpoOIeMbl, HABBIK IeHe-
pupoBanus U ohopmIiieHHS] COOCTBEHHBIX UJCH, HABBIK YBAKUTEIBHOTO OTHOLICHHS K YY)KUM HJESAM,
o OpMIIEHHBIM B paboTax IPYrux UCCienoBaTeNell, HaBbIK MyOJUYHOTO BBICTYIUICHHUS IEpel ayIuTo-
pueil, apryMeHTHPOBAHUS U OTCTaWBaHUs CBOEH TOUKH 3peHHs. Takke B IIKOJIE HAKOIJICH OMBIT MO Op-
TaHU3aIMi Ha YpOKaxX (pOpM CMBICIOBOTO YTEHUS, YTO UMEET M BOCIUTATENbHBIN MOTEHIIMAT HAa KaX-
JIOM YpOKE U MpEeAMETE Yepe3 JaHHYI0 TEXHOJIOTHIO.

[Ipu pa3paboTke mporpaMMsl 1o OMOJOTUU TEOPETUUYECKYIO OCHOBY Ul ONpEAENCHUs MOAX0/10B
K (OpMHUPOBaHUIO coliep:kaHus yueOHOro npeamera «buonaorus» cocTaBuiIM: KOHLENTYaJbHbIE MOJIO-
xenuss GI'OC COOo B3auMO0OOYCIOBICHHOCTH 1IETIEH, COAEPKaHUsl, PE3yIbTaTOB OOYUYEeHHS U TpeOo-
BaHUU K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB, TIOJOXKEHUS 00 OOIIMX LENSX U MPUHIIUIAX, XapaKTepu-
3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CpeTHero ob1iero oopazoBanus B Poccuiickoii @eneparum,
a Tak)ke TOJOXKEHUs O crenuduke Ononoruu, e€ 3Ha4eHUH B TTO3HAHUH KUBOU MPHUPOJABI U obecrede-
HUU CYIIECTBOBAHMSI YEIOBEUECKOTO oOImiecTBa. CoOrlacHO Ha3BaHHBIM IMOJIOXKEHHSIM OIpeaeTIeHbl OC-
HOBHbIE (DYHKIIMU IPOTpaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu 1aét mpeacTaBiIeHUE O MeNsIX, 00 00IIel cTparernu o0ydeHus!, BOCIIH-
TaHUs M pa3BUTUS OOy4aroUIMXcs CpeacTBaMHu ydueOHoro mnpenmera «buonorus», ompenenser o0s3a-
TeJIbHOE MPEJAMETHOE COJEp’KaHUE, €ro CTPYKTYpY, paclipesesieHre Mo pa3jenaM U TeMaM, PeKOMEH-
JyeMYIO TMOCIIeI0BATeIbHOCTh MU3yYeHHS] YUYEOHOT0 MaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPHU-
MIPEIMETHBIX CBsI3€H, JOrMKH 00pa30BaTEILHOTO MPOIECcCa, BO3PACTHBIX OCOOCHHOCTENH 00yUaroIuXCs.

B nporpamme mo OHOJIOTHE TaKXe YUUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbBIM JTIMYHOCTHBIM, Me-
TanpeaIMETHBIM M MPEAMETHBIM pe3yiabTaTaM 0OydeHHs B ()OPMUPOBAHMHU OCHOBHBIX BHJIOB y4eOHO-
MMO3HABATEIPHOU JEATEIbHOCTH/y4eOHBIX ACHCTBUN 00YJaIONMUXCS TI0 OCBOEHHUIO COJEpKaHUsI OUOI0-
THYECKOTO 00pa30BaHMs.

B nporpamme o 6uonoruu (10-11 kmaccel, 6a30BBIN YPOBEHB) pPeaM30BaH MPHUHITUI MTPEEMCT-



BEHHOCTH B U3y4CHHH OMOJIOTHH, OJiarogaps 4eMy B HEW MPOCMATPUBACTCS HAIPABICHHOCTh HA Pa3BH-
THE 3HAHWUH, CBSA3aHHBIX ¢ (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IICHHOCTHBIX OpH-
SHTalUH JINYHOCTH, FKOJIOTHYECKOTO MBIIUICHHUS, IPEACTABICHUN O 30pOBOM 00pa3e KU3HU U Oepex-
HBIM OTHOLIECHHEM K OKpY’Karollei nmpupoaHoit cpexae. IloaTomy Hapsay ¢ u3ydyeHueM oO0IIeOHoIoru-
YECKUX TEOPHi, a TaKKe 3HAHUI O CTPOEHMHM >KMBBIX CHUCTEM PA3HOI'O paHIa U CYIIHOCTH OCHOBHBIX
IIPOTEKAIOIIUX B HUX IPOLIECCOB B IPOrpaMMe MO OMOJIOTUH Y/AEJIEHO BHUMaHUE HCIOJIb30BAHUIO I10-
Jy4eHHBIX 3HaHUI B IOBCEAHEBHOM JKU3HU JJIS PELICHUs IPUKIIAJHBIX 3a7a4d, B TOM 4ucie: npoduiax-
TUKU HACJEJICTBEHHBIX 3a00JIeBaHUM YeIOBEKa, MEIUKO-TEHETHYECKOI0 KOHCYJIbTHPOBaHUs, 000CHO-
BaHUS KOJIOTHYECKH 11eJ1eCO00PA3HOro MOBEICHUS B OKPYKAIOLIeH NPUPOAHON cpelie, aHalIu3a BN sI-
HUS XO3HCTBEHHOM AESITEIbHOCTH YEJIOBEKA HA COCTOSIHUE NMPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
YcuneHnre BHUMaHUS K TPUKIIAIHONW HANPaBICHHOCTH y4eOHOro rpeamera « BHoJIorus npoInKTOBaHO
HEOO0XOAMMOCTBIO 00ECIICUEeHUS YCIOBHIA /ISl PEIICHHs OJTHOW M3 aKTyaJbHBIX 3334 HIKOJIBHOrO OMO-
JIOTHYECKOTo 00pa30BaHus, KOTOpas Mpeanojiaraet (popMupoBaHue y OOy4arOMIMXCS CIIOCOOHOCTH
alalTUPOBATHCS K U3MEHEHUSAM IMHAMHYHO PAa3BUBAIOLIETOCS COBPEMEHHOIO MUpA.

IIporpamma 1o GMOJIOIUM SBJISETCS OPUEHTHPOM Ui COCTaBJIEHUs] paboduX MpOrpamMm, aBTOPbI
KOTOPBIX MOTYT NpPEJUIOKHUTh CBOW BapUaHT IOCIEJOBATEILHOCTH M3YYEHUS M CTPYKTYpPbl yueOHOro
MaTepuaia, CBo¢ BUJIeHHe yTell popmupoBanus y o0yyaromuxcs 10-11 k1accoB npeIMeTHbIX 3HaHU,
YMEHHUM U cIOCOOOB YUEOHOH JEATENbHOCTH, a TAKXKE METOAMUYECKUX PEIIEHUH 3a/1ad BOCIHMUTAHUA U
pa3BUTHS CpelicTBaMU yuyeOHOro npeamera «bruonorus.

Buonorus Ha ypoBHe cpeaHero o0miero 00pa3oBaHus 3aHUMAaET BakHOE MecTo. OH o0ecrieunBaeT
¢dbopmupoBaHrEe y 00YJaIOMUXCs MPEICTABICHU O HAYYHOW KapTHHE MHpa, paciiupseT U 00o0mmaeT
3HaHUS O JKUBOH Npupoje, e€ OTIMYUTEIbHBIX NMPU3HAKAX - YPOBHEBOM OpraHM3allid M 3BOJIIOLUHU,
CO3J1a€T YCJIOBUS AJIs: MO3HAHUS 3aKOHOB KMBOI NpUpPOAbI, GOPMHUPOBAHUS (PYHKIIMOHAIBHON IpaMoOT-
HOCTH, HaBBIKOB 3/10pOBOI0 M 0€30MaCHOr0 00pas3a *HU3HH, 3KOJOIMYECKOI0 MBIIIICHUS, LIEHHOCTHOTO
OTHOILIEHHUS K )KUBOH NIPUPOJE U YETIOBEKY.

Bosbiioe 3HaueHre OMOIOTUS UMEET TaKXKe JJIs pellIeHHUs] BOCIIUTATEeNbHBIX U pa3BUBAIOIIMX 3a-
Ja4 CpeIHEeTo 00IIero 00pa3oBaHusl, couuanu3anuu ooyqaronuxcs. M3yuenue 6uonorun odecrieunBa-
eT yCIOBUS sl ((OpMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHHKAIIHOHHBIX ¥ HH(POPMAITMOHHBIX HABBI-
KOB, 3CTETHUYECKOH KYJIbTYpbI, ClIOCOOCTBYET MHTETPALIUH OMOJIOTUYECKUX 3HAHUI C IPEICTaBICHUIMU
U3 IpYruX y4eOHBIX IPEIMETOB, B YaCTHOCTH, (U3HUKHU, XUMUU U Teorpaduu. HazBaHHble MONT0XKEHUS O
npeJHasHauYeHUH ydyeOHoro npeamera «buonorus» cocTaBUiIM OCHOBY ISl ONPENEICHUs MOJIX0A0B K
0TOOpPY U CTPYKTYPHUPOBAHHUIO €TI0 CO/IEPIKAHUS, IPECTABICHHOTO B IIpOrpaMMe Mo OHOJIOTHH.

OT10op conepkanust yuebHoro npeamera «buosnorus» Ha 0a30BOM YpOBHE OCYILECTBIIEH C MO3H-
Ui KyJbTypOCcOOOpa3HOro IMOJAX0Ja, B COOTBETCTBUU C KOTOPHIM OOYyYaroIluecs JOJKHBI OCBOMTH
3HAHUSA U YMEHMsI, 3HAUUMbIe JUIsl (OPMUPOBaHUsS OOLIEH KyJIbTYphl, ONPEENAolne aeKBaTHOE MO-
BEJICHUE 4YEJIOBEKa B OKpY’Kalolled MPUPOAHON cpelie, BOCTPEOOBAHHbBIE B MOBCEAHEBHOW KU3HU U
MpakTU4ecKon aestenbHocTU. Oco0oe MeCTO B 3TOM CHCTEMEe 3HAHWN 3aHHMAIOT 3JIEMEHTHI COJlepKa-
HUS, KOTOpbIE CIIy>)KaT OCHOBOM Al (POPMHUPOBAHUS IMPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-
HAy4YHOH KapTHHE MUpA U LEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CHOCOOCTBYIOLIMX I'YMaHHU3alluu OMo-
JIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COAEPIKaHUS yUeOHOTO MaTepuasa B MporpaMMme Mo OMOJIOTHU OCYIIEeCTBIIe-
HO C y4€TOM MPHUOPUTETHOTO 3HAYECHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTAX KHUBOW MPHUPOJIBI, O
e€ ypOBHEBOW OpraHu3allM U 3BOJIOLUU. B COOTBETCTBHM C 3THUM B CTPYKType Yy4eOHOTo IpenMera
«buosnorus» BbIENEHBI CIEAYIONINE colepKaTenbHble TUHUM: «buonorus kak Hayka. MeTonbl Hayy-
HOTO To3HaHMs», «KieTka kak Omosornyeckas cuctemMa», «OpraHusM Kak OMOJIOTHYEcKas CHUCTEMay,



«Cucrema u MHOrooOpa3ue OpPraHUYeCKOTO MHUPa», «IBOIOIUS KUBOU MPUPOABD», «IKOCHCTEMBI U
IIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp uzyuenust yue6Horo npeamera «buonorus» Ha 6a30BOM ypoBHE - OBJIQJICHHE 00YyJaromIu-
MUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIHOHAJIHOW OpPTaHU3aIMH KHUBBIX CUCTEM PAa3HOTO paHra U mpu-
oOpeTeHre YMEHHI UCIOIb30BaTh 3TH 3HAHUS Ul TPAMOTHBIX JEHCTBHI B OTHOIIEHUH OOBEKTOB JKH-
BOU MPUPOJIBI U PELICHUS PA3TUYHbBIX KUZHEHHBIX MPOOIeM.

JlocTuxkeHnue ey u3ydeHus: yueoHoro npenmera «buonorus» Ha 6a30BOM ypoBHE oOecrieurBa-
€TCsl pelICHUEM CIIEIYIOIINX 3aau:

OcBOeHHE O00YYaIOIIMMUCS CUCTEMbl 3HAHUM O OMOJIOTHYECKHX TEOpPHUAX, YUCHHSX, 3aKOHAX, 3a-
KOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyXalluX OCHOBOH At GOpMUpOBaHMS TPEACTABICHUH O ec-
TECTBEHHO-HAyYHOW KapTUHE MUpa, O METO/aX HAy4YHOI'O IO3HAHUS, CTPOEHUH, MHOIOOOpa3uu U 0co-
OCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPraHHW3aIlH, BBIIAIONIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

(dbopMupoBaHue y 00y4aroImuXcsl MO3HABATENbHBIX, HHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHO-
CTeH B mpoliecce aHAIM3a IaHHBIX O MYTSIX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3IJIA0B, UJIEH U MOIXOI0B
K U3YYCHHIO JKUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3alllu;

CTaHOBJICHHE Yy oOOywaromuxcs oOmmiel KylnbTypbl, (YHKIIMOHAIBHOW TPaMOTHOCTH, Pa3BHUTHE
YMEHUH OOBSICHATH M OLICHUBATH SIBJICHUS OKPYKAIOIMIETO MUPA )KUBOM MPUPOJIbI HA OCHOBAHWUYW 3HAHHUN
1 OIIBITA, TTOJIYYCHHBIX IPU U3yYSHUU OHOJIOTHH;

¢dbopmupoBaHre y 00y4YaIOMIMXCSI YMEHUN WITIOCTPUPOBATH 3HAYCHHUE OMOJIOTUYECKHUX 3HAHHWN B
MPAKTUYECKON NIEATETPHOCTH Y€JIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHHA M arpo-
OHMOTEXHOJIOTH;

BOCIHUTAaHHE YOEXKAEHHOCTH B BO3MOKHOCTU MO3HAHUS YEJIOBEKOM YKHUBOUM MPUPOIBI, HEOOXOAU-
MOCTH OEpEeXHOTr0 OTHOILIEHUS K HEel, COOMIOACHUS AITHUECKUX HOPM MPHU MPOBEACHUH OMOIOTHYECKUX
HUCCIICIOBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUU IS MOBBIIICHUS YPOBHS DKOJIOTUYECKOU KYJIbTY-
pBL, s GopMUPOBaHUS HAYYHOTO MHPOBO33PEHMUS,

pUMEHEHHE TPHOOPETEHHBIX 3HAHUN W YMEHHI B MTOBCEHEBHOM KU3HU JJISI OI[CHKH TOCIE/CT-
BUI CBOEH JIESATENbHOCTH 110 OTHOUIEHHUIO K OKpY’Karolleil cpesie, COOCTBEHHOMY 3/1I0pOBbIO, 000CHOBA-
HUE U cOOJI0IeHNE Mep PO IIIAKTUKY 3a00TI€BaHUM.

B cucreme cpennero obuiero oopazoBanus «buosnorus», usydaemas Ha 06a30BOM ypOBHE, SIBJISET-
csl 00s13aTeNbHBIM YUeOHBIM IPEAMETOM, BXOSIIUM B COCTaB INpeaMeTHON obnactu «EcTecTBeHHO-
HAy4YHBIE TTPEIMETHI.

OO11ee yuCIIO 4acoB, PEKOMEHIOBAHHBIX I U3ydeHUs Ouonoruu - 68 yacos: B 10 kiaacce - 34
yaca (1 wyac B Heagemw), B 11 kiaacce - 34 wyaca (1 4yac B Heaeslo).
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858:

[Monomapesa N.H., Kopuunosa O.A., Jlomununa T.E.;
nox pea. [Tonomapesoit U.H.

buosorust (6a30Bblii ypoBeHb)
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1.3.5.6.8.2

ITonomapesa U.H., Kopaumnosa O.A., Jlomununa T.E.;
nox pex. [Tornomapesoit U.H.

BuoJjiorust (0a30Bblii ypoBeHb)
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Conepskanue y4eOHOIo npeamera

10 KUIACC

Tema 1. Buosorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JIPYTUMH €CTECT-
BEHHBIMH HayKaMmH, QriIocopueid, STUKON, ICTETUKON U npaBoM. Pons 6nosornu B popMupoBaHum co-
BPEMEHHON Hay4yHOU KapTHUHBI Mupa. CucreMa OHOIOrMUECKUX HayK.

MeTtoibl O3HAHUS KUBOM MpPHUPOAbI (HAOIIOAEHNE, SKCIIEPUMEHT, ONUCaHUe, U3MEPEHUE, Kilac-
cu(UKaIMs, MOJETUPOBaHHE, CTaTUCTUYECKast 00pabOTKa JaHHBIX ).

Hemoncmpayuu:

Ilopmpemuwr: Y. lapsun, I'. Menaens, H.K. Koasuos, /Ix. Yorcon u ®@. Kpuk. Tabauyst u cxe-
Mbl: «MeTonbl TO3HAHMS JKUBOK IPUPOIBD».

Jlabopamopuuvie u npaxmuueckue pabomui:

[Tpaktuueckast padora Ne 1. «Vcnonb30oBaHue pa3iIuyYHBIX METOJIOB MPH W3YYEHUH OHOJIOrHYe-
CKHUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aALMA

JKusele cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: ouosnoruu. OTiIn4mue KHUBBIX CUCTEM OT
HEOpPraHUYECKOM NMPUPOBI.

CpoiicTBa 6MOCHCTEM M MX pa3HOOOpaszue. YPOBHU OpPraHU3alMH OMOCHUCTEM: MOJIEKYJISPHBIM,
KJICTOYHBIH, TKaHEBBIH, OPraHU3MEHHBIH, MOMYJIALNOHHO-BUIOBON, SKOCUCTEMHBIN (OHOreoneHoTHYe-
CKUit), OMOC(HEpHBIH.

Hemoncmpayuu:

Tabnuywsl u cxemol: «OCHOBHBIE IPU3HAKH KU3HNY», «Y POBHU OpPraHU3alMU KUBOU PUPOABI».

Obopyoosanue: monens mosexyibl JJTHK.

Tema 3. XuMHUYECKHI COCTAB U CTPOCHUE KJIETKH

XVMMHUYECKUI COCTaB KJIETKH. XUMUYECKUE DIIEMEHTBI: MAKpOAJIEMEHThI, MUKpPO3JIEMEHTHI. Bona
Y MUHEpAJIbHBIE BEIIECTBA.



OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [loaepkanne ocCMOTHYECKOro OaaHca.

Benku. CocraB u ctpoenue 6e1KoB. AMUHOKHCIOTHI - MOHOMEpPHI OenkoB. Hesamenumbie u 3ame-
HUMBIE AMMHOKHCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYpPbl O€JIKOBON MOJIEKYJIBI (IIEpBUY-
Hasi, BTOPUYHAs, TPETUYHAS U YETBEPTHUHAS CTPYKTypa). XUMHUECKUE CBOICTBa OenkoB. bruomornye-
cKue (QyHKIUHU OENKOB.

®depMeHTHI - Onooruyeckue karaausaTopbl. CTpoeHue ¢epMeHTa: akKTUBHBIM LIEHTP, CyOcTpaT-
Has crneuupuyHocts. Kopepmentsl. Butamunbl. OTiinuus pepMEHTOB OT HEOPraHUYECKUX KaTalu3a-
TOPOB.

VYraeBozpl: MOHOCaxapuIsl (IIH0K03a, pubo3a 1 Ae30kcupubo3a), Aucaxapuabl (caxaposa, JaKTo-
3a) ¥ ToJaucaxapuabl (Kpaxmall, TITHKOTeH, eJUTi0I03a). bronorndeckue pyHKIUN yTIeBOIOB.

Jlumuasl: Tpurnuuepuapl, Gochomunuabl, crepouasl. I 'uapodunbHO-THAPOPOOHBIE CBOWCTBA.
Buonornueckue pynkmun munuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JIMIUOB KaK UCTOYHUKOB SHEP-
TUH.

Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotuasl - MOHOMEpBI HYKJIIEHHOBBIX KUCIOT. CTpoe-
nue u pynkuuu JJTHK. Ctpoenne u pynkuuun PHK. Bugst PHK. AT®: ctpoenue u ¢pyHKIuH.

Ilutonorus - Hayka o kieTke. KietouHas teopus - mpumep B3auMOJEHCTBUA UJeH U (PaKTOB B
HAy4YHOM ITO3HAHUU. MeTOIbI U3yYeHUS KIETKH.

Knerka kak menocTHas xuBasi cuctema. OOIIue MPU3HAKKA KIIETOK: 3aMKHYTasi Hapy)KHas MEM-
Opana, monekysbl JIHK kak reHeTudeckuit anmnapar, CucreMa CUHTe3a Oelika.

Tunsl KJIETOK: SyKapuoTHUecKas U mpokapuotruueckas. OCOOEHHOCTH CTPOEHMS MPOKapHOTUYe-
ckoil knetku. Kierounas crenka 6akrepuil. CTpoeHne 3ykapuoTuyeckoi kieTku. OCHOBHbBIE OTJIMYUS
pPacTUTENbHOMN, )KUBOTHOW U TPUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK - KJIETOYHAs CTEHKA, IIUKOKAIUKC, X QyHKuuu. [Inazmaru-
yeckas MeMOpaHa, e€ cBoiictBa U pyHkuuu. [luronnasma u e€ opranouasl. OqHOMEeMOpaHHbIE Opra-
Houbl knetku: OIIC, annapar ["onpmku, muzocoMsl. [1oayaBTOHOMHBIE OpraHOUIBI KIETKH: MUTOXOH-
npuu, iactuael. [Ipoucxoxaenrne MUTOXOHApUM M tutacTua. Buasl mnactun. HememOpaHHbIe opra-
HOM/JIbI KJIIETKH: pUOOCOMBI, KJIETOUHBIN LEHTP, IEHTPUOJIU, PECHUUKH, KTYTUKH. DYHKIIMH OPraHOUI0B
KJIETKU. BrirroueHus.

Anpo - perynsaTopHsli eHTp kieTku. CTpoeHue siapa: sepHast 000yi0uKa, KaproIliazMa, Xxpoma-
THH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T. lllann, M. Ilneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®panknun, K.M. bap.

Jluacpammul: «PacnipeneneHne XMMUYECKUX JJIEMEHTOB B HEXXUBOM IpUpoze», «Pacrpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOI MPUPOEH.

Tabnuyvl u cxemol: «llepuognueckast Tabinla XUMHUYECKUX 3JIEMEHTOB», «CTpOEHHUE MOJIEKYIIbI
BO/bI», «buocunTe3 Oenkay», «CtpoeHue moiekynbl Oenkay, «CtpoeHue gpepmenTtay, «HykinenHoBbie
kucnotel. [IHK», «Ctpoenne monekynsl AT®», «CtpoeHne sykapuoTHUECKON KIETKH», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHHME PpACTUTEIBHOM KIETKW», «CTpoeHue NMPOKapUOTHUYECKOH KIIETKN»,
«CTpoeHue sipa KIETKW», «YTIeBoAb, «JIunuas».

Obopyoosanue: CBETOBON MHKPOCKOI, 000OpYJAOBaHUE ISl MPOBEICHHs HAOJIOJCHUN, U3Mepe-
HUH, SKCIIEpUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OaKTEPHAIIbHBIX KJIETOK.

Jlabopamopnwvie u npaxmuueckue padoomoi:

Jlaboparopnas paborta Ne 1. «3yueHue kKaTtaluTUYECKON aKTUBHOCTU (PEpMEHTOB (Ha MpUMepe



aMuJIa3bl WIK KaTanas3bl)y».

Jlaboparopuas padora Ne 2. «3y4deHune CTpOSHUS KIETOK PACTCHUM, )KUBOTHBIX M OAKTEPUH MO/
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUEN.

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH

OOmen BemiecTB, WM MeTabomM3M. AccUMHISIUS (TUTACTUYECKUH OOMEH) M JIHCCUMUJISIUS
(oHepreTuueckuii 0OMeH) - B€ CTOPOHBI €AMHOTO Mpolecca MeTabonu3ma. Posib 3aKOHOB cOXpaHeHUs
BEIIECTB U HYHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tumnbel oOMeHa BemecTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Poibk hepMeHTOB B 0OOMEHE BEIIECTB U
IIPEBPAILICHUH SHEPTUH B KIETKE.

®otocunTe3. CBeTOBas U TeMHOBas (a3bl porocuHTes3a. Peakuuu porocunresa. ddhdekTnBHOCTH
¢dorocunTesa. 3HaueHue GoToCHMHTE3a I KU3HHU Ha 3emie. BiusHue ycinoBuid cpenbl Ha HOTOCHHTE3
U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XeMocHHTe3. XeMOCUHTE3UPYIOIINE OaKTepuH. 3HAUEHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJle.

OHepretudyeckuii oOMeH B KkieTke. PaciieruieHne BelIECTB, BBIICICHHE U aKKyMYJIUPOBaHUE
SHEPruU B KJIETKE. DTarbl d3HepreTuyeckoro oomena. ['nmukonus. bpoxxenue u ero Buasl. Kucnopognoe
OKHUCJICHUE, WIH KlleTouHoe Jbixanue. OxucnurensbHoe dhochopunrpoBanue. IhHEeKTUBHOCTh IHEpre-
TUYECKOro 0OMeHa.

Peakuuu marpuunoro cuntesa. ['enernueckas undopmanus u JJHK. Peanmzanus renernueckoi
uHpopManuu B KieTke. [ eHeTH4ecKnii Ko U ero cBoicTBa. TpaHckpunuus - MaTpudnbiii cuare3 PHK.
Tpancnsmus - 6uocuHTe3 Oenka. Jranbl TpaHcusuud. KogupoBanue aMUHOKUCIOT. Ponbs pubocom B
OuocuHTe3€ OenKa.

Hexnerounsie ¢hopMbl ku3Hu - Bupychl. Mctopus otkpeitus BupycoB (.M. MBanosckwuii). Oco-
OCHHOCTH CTPOCHHMS U KU3HEHHOTO IMKJIa BUpPYcoB. bakrepnodaru. bonesnu pacrenuid, )KUBOTHBIX U
4yeloBeKa, BbI3bIBacMble BUpycamu. Bupyc ummyHoaedummra yenoseka (BUY) - Bo3oyaurens CITN/da.
OOpatHasi TpaHCKpHUIILMS, peBepTa3a u uHTerpasa. [Ipopunakruka pacnpocTpaHeHUs BUPYCHBIX 3a00-
JIEBaHUU.

Hemoncmpayuu:

Ilopmpemsi: H.K. Konbrios, JI.1. iBanoBckuii, K.A. Tumupsses.

Tabauyvl u cxemst: «Tunel nutanusy, «Metadbonuzmy, «MUTOXOHAPUSY, «IHEPTETUUECKHUI 00-
MeH», «Xioporacty, «®Potocuntedy, «Ctpoenune JHK», «Ctpoenne u (QyHKIIMOHHMPOBAHHUE TEHAY,
«CuHre3 Oenkay, «I'eneTndeckuit koa», «Bupyce», «bakrepuodarny», «CTpoeHHe 1 )KU3HEHHBIN UK
Bupyca CIINa, 6akreprodaray, «Pemmuxanus JJTHK».

Obopyoosanue: monenu-anmuukanuu «Y qsoenune JJHK u Ttpanckpunuus», «buocunres Oenkay,
«CTpoeHue KIeTKn», Mofenb cTpykTyphl JJHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB

Kietounslii 1IUKII, WU KU3HEHHBIN UK KiaeTku. MaTepdasza u mutos. Ipoieccr, npoTekaro-
mue B uHTepdase. Permkanus - peakuust marpuunoro cunresa JJHK. Ctpoenune xpomocom. Xpomo-
COMHBIN Habop - KapuOoTUIl. [IUTUIONAHBIN U TalIOUIHBI XPOMOCOMHBIE Habophl. XpomaTuasl. L{uTo-
JIOTUYECKHE OCHOBBI Pa3MHOXKEHHS U NHIUBUAYAIBHOIO Pa3BUTUSL OPTaHU3MOB.

[Jenenune knetku - Muto3. Ctaguu murosa. IIporeccsl, Ipoucxosaiye Ha pa3HbIX CTaAUSIX MUTO-
3a. bUOJIOTMYECKUI CMBICII MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH - alloITO3.

®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe U mosioBoe. Buipl 6ecrionoro pa3sMHOKEHUs: Jelie-
HUE HaJBOE, IOYKOBAaHHE OJJTHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHue, BEreTaTUBHOE Pa3MHOXKEHHE.
HcKkyccTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAUEHHE NI CEIEKLIHH.



[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meiioz. Craauu meitosa. [Ipoueccel, npoucxoadinye Ha cTagusax Meios3a. [loBegeHue XxpoMocoM B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI ¥ 3HAaYEHUE MEN03a.

['ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KIETOK y )KMUBOTHBIX. I10JI0BBIE Keme3bl: ceMeH-
HUKU U ssmgHUKE. OOpa3oBaHHe U pa3BUTHE IMOJIOBBIX KJIETOK - raMeT (CIepMaTo30M/l, SIMIIEKIIeTKA) -
criepmaroreses u ooretes. OcoOEHHOCTH CTPOEHUs SHIEKIIETOK U criepMaTo30uoB. OIUI010TBOPEHUE.
[TapTenorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTeHE3). DMOPHOHAIIBHOE pa3BUTHE (AMOpPHOTEHEe3). DTarbl dM-
OpUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX: IpO0JIeHHE, racTpysaius, opranorenes. [loctam-
OpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: IMPSIMOE, HENpsMoe (JIMYMHOYHOE).
Bnustaue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU pa3BU-
THUS.

Hemoncmpayuu:

Tabruysl u cxemvr: «POPMBI Pa3MHOKEHUST OPTAHU3MOBY, «/[BOIHOE OIIIOAOTBOPEHHE Y LIBETKO-
BBIX pacTeHUi», «BererartuBHOE pa3sMHOXKEHUE pacTeHUi», «JleneHue kiueTku Oakrepuit», «CtpoeHue
IIOJIOBBIX KJIETOK», «CTpoeHne XpoMocoMmbl», «Kietouneni mukmn», «Permkanus JHK», «Mutos»,
«Melio3», «[Ipsimoe u Hempsimoe pa3BUTHE», «['aMeToreHe3 y MIEKOMUTAIOIIUX U YeloBeka», «OCHOB-
HBIE CTa/IU1 OHTOI'€HE3a.

Obopyoosanue: MHUKPOCKOII, MUKpoTipenapaThl «CrepMaTo30m1bl

MJIEKOIIUTAIOIIET 0, «SIMIEKIeTKa MIEKONUTAOIIEro», «KapnoknHes3 B KJIETKaxX KOpEIIKa JyKay,
MarHuTHas MoJiesib-anmnKanus «/lenenue kierku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

Jlabopamopuuie u npakmuueckue padomoi:

JlaGopatopHnas pabora Ne 3. «HabmrogeHue MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha roTo-
BBIX MUKpOIIpEnaparax».

JlaGopatopHast pabota Ne 4. «3y4yeHue cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MMKpOIpenapa-
Tax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB

[Tpenmer u 3amauun renetuku. Mcropus pazsutus reHetuxku. Poib nuronoruu u 3MOpHOJIOTHN B
CTaHOBJIEHUH TeHETHKHU. Bkian poccuilckux M 3apyOeKHBIX YyU€HBIX B pa3BUTHE T'€HETUKU. MeTobl
TeHETUKU (TMOPHI0JIOTUYECKUH, [IUTOreHETUYECKHM, MOJIEKYIsIpHO-TeHeTnYeckuii). OCHOBHBIE TeHe-
TUYECKHUE MOHATHUSA. | eHeTHUUecKas CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpEUIMBaHUI.

3aKOHOMEPHOCTH HacleIoBaHMs MPU3HAKOB, yCTaHOBIeHHbIe 1. Mennenem. MoHoruOpuaHoe
CKpelIBaHKe. 3aKOH eJMHO-00pa3us ruOpuI0B MepBOro nokoseHus. [IpaBuno ToOMUHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorsl ramer. [1os1HOE M HENMOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMMOTO Hacle[OBaHUS NMpuU3HaKoB. Llutorenernye-
CKH€ OCHOBBI TUTHMOPHIHOTO CKpeluBaHus. AHalu3upymollee ckpeniuBanue. Mcnonb3oBanue ananu-
3UPYIOIIETO CKPEIIUBAHUS JIJIs ONIpeIeTICHHs] TEHOTUIIa OCOOH.

CueruieHHoe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cLeIUIEHHOMY HAacleJOBaHUIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUECKHEe KapThl.

I'eneruka noma. XpoMOCOMHOE OIpEAEIEHHUE T10J1a. AYTOCOMBI U MOJIOBBIE XpoMOocoMbl. ['oMora-
METHBIE ¥ FeTeporaMeTHbIE Opranu3Msl. HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

W3meHunBOCTh. BUIbI H3MEHUMBOCTH: HEHACJIEICTBEHHAs! U HaclieACTBeHHasd. Poib cpelbl B He-
HACJIEJICTBEHHON M3MEHYMBOCTH. XapaKTEepPUCTUKA MOAU(PHUKAIIMOHHON N3MEHUUBOCTH. BapuaninoHHbIN



psan u BapuanonHast kpuBas. Hopma peakiuu npusnaka. KommdyecTBeHHbIE U KaueCTBEHHBIE MPU3HAKU
U uX HopMa peakiuu. CBOKCTBa MOIU(DUKAIIMOHHOW N3MEHUUBOCTH.

HacnencrBennasi, uayd reHOTUIIMYECKAs, M3MEHUYMBOCTh. KOoOMOMHATHBHAS M3MEHYMBOCTh. Meiio3
U TIOJIOBOM TMPOLIECC - OCHOBA KOMOMHATUBHOM M3MEHUYMBOCTH. MyTallmoHHas M3MeHUYUBOCTh. Kiaccu-
duKanys MyTanuid: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M NPUYHHBI MyTaluidi. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKUX PAAOB B HaclieICTBeHHON n3MeHunBocTr H.M. BaBuiosa.

BuesinepHast HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: Tr€HEeAIornye-
CKH, OJIM3HEIOBBIN, ITATOTEHETHYCCKUM, OMOXUMUYCCKUN, MOJIEKYIIpHOTeHeTHUYeCKIi. COBPEMEHHOE
ONPEACIICHUE TEHOTUIIA: MOJIHOTEHOMHOE
CEKBEHHPOBaHME, TEHOTUIMPOBAHUE, B TOM 4ucie ¢ nomouisto I1I[P-ananu3a. Hacnencreennsie 3a00-
JICBaHUS YEJIOBEKa: FeHHbIC 00JIe3HH, OOJIE3HU C HACIIEICTBEHHONMIPEPACIIONIOKEHHOCTHIO, XPOMOCOM-
Hble Oosie3Hn. ComMarnueckue U reHepatuBHbIe MyTanuu. CTBOJOBBIC KIETKU. [IpUHIUIIBI 3J0POBOTO
oOpaza J>KW3HHM, JUArHOCTUKH, MNPOPUIAKTUKH M JICYCHHS TIE€HEeTHYECKUX OoJie3Hel. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHNE MEIUIIMHCKON T€HETUKU B MPEAOTBPALICHUU U JICUCHUU
FeHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa.
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Jemoncmpayuu:

Ilopmpemur: T'. Mennenb, T. Mopran, I'. ne ®pusz, C.C. YerBepukoB, H.B. Tumodeen-
Pecosckmit, H.U. BaBunos.

Tabnuyer u cxemvl: «MOHOrHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOr€HETHYEeCKasi OCHOBAY, «3aKOH
paclLIemyIeHUsl ¥ €ro LUTOreHEeTUYeCcKas OCHOBay, «3aKOH YUCTOTHI raMeTy, «JuruopuaHoe ckpeuisa-
Hue», «lluronornyeckne OCHOBBI AMTHOPHIHOTO CKpEIIUBaHHs», «Meio3», «B3zaumoneiicTBue ai-
JIEJIbHBIX T€HOBY, «I eHeTuuecKne KapThl pacTEHU, )KUBOTHBIX U YeNIOBEKay», «l eHeTuka mnomna», «3ako-
HOMEPHOCTH HAcCJIEJOBaHMs, CLEIUIEHHOIO C IMosioM», «KapuoTumsl yenoBeka U KUBOTHBIX», «Buisl
M3MEHYMBOCTHY, «MonudukannonHas U3MEHUYUBOCThY, «HacnenoBanue pesyc- dakropay, «I'eHeTnka
Ipynn KpoBn», «MyTaluOHHAss H3MEHYUBOCTbY.

Obopyoosanue: Moaenu-anunkanun «MoHorubpuaHoe ckpeuBanuey», «Hemnonnoe 1oMuHUpPO-
BaHUe», «JlurubpuaHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKOI W MHUKpOIpenapaTt
«Jlpo3oduna» (Hopma, MyTaluu GOPMBI KPbUILEB U OKPACKHU Tella), repdapuii «I'opox moceBHOM».

Jlabopamopnuvie u npakmuyueckue padomoi:

JlabopaTtopHas padota Ne 5. «3ydyeHue pe3ynbTaToOB MOHOTHOPUIHOTO M JTUTHOPHUIHOTO CKpe-
[IMBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKPOIIpEapaTax».

JlaboparopHast padota Ne 6. «3yuenne MOAM(PUKANNOHHONW W3MEHYUBOCTH, IOCTPOCHHUE BapHa-
LIHOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTtauuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.

ITpakTruyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa U Ipolecc. 3apoKICHUE CEJIEKIUHU U foMecTukanus. Yuenue H.M. Basuno-
Ba O LEHTPax MPOUCXOXKICHUS U MHOT0OOpa3us KyJabTYpHBIX pacTeHUil. LleHTpbl npoucxoxaeHus 1o-
MalIHKUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIEKIIMU. MaccoBbIi U MHAUBUIYaJIbHBIM OTOOPHI B CENEKIMU PACTEHUIN
1 kUBOTHBIX. OlLleHKa 3KcTepbepa. BiM3KopoACTBEHHOE CKpeUIMBaHUE - MHOpUIMHT. Yucras JuHUS.
CkpemuBaHie 4uCThIX JUHUH. ['eTepo3uc, unu rudpuaHas cuina. HepoJcTBEHHOE CKpeluBaHue - ayT-
Oopununr. OtnanénHas rubpuauzanus U e€ ycrnexu. McKycCTBeHHBIM MyTareHe3 M MOJIy4eHHUE IMOJH-
10U 0B. JIOCTHKEHUSI CENEKIIMU PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus kak oTpacib MPOM3BOACTBA. ['€HHas MH)KEHepus. DTambl CO3/JaHUS PEKOMOU-
HanTHOM JIHK 1 TpaHCcreHHBIX opranu3MoB. KileTrouHast nHXXKeHepHs.

Kiterounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHNE pacTeHni. KioOHMpoBaHKEe BBICOKOIIPO-
IOYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OpPraHM3MOB. DKoJorndeckue u atndeckue mpoodnemsl. MO - re-
HETHUYECKH MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

Hemoncmpayuu:

Ilopmpemur: H.W. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. I1BaHOB.

Tabnuyer u cxemwl. xapra «L[eHTpBI MPOUCXOXKIECHUS U MHOT00Opa3usl KyJbTYPHBIX pacTeHHi»,
«[Toponpl mOMamIHUX >KUBOTHBIX», «CopTa KyAbTYPHBIX pacTeHuit», «OTnanéHHas ruOpuau3aius»,
«Pabotel akanemuka M.D. VBanoBay, «llomummonaus», «OO0bEeKTh OHOTeXHOJIOTHHY», «KieTouHble
KYJbTYpbI U KJIOHHUpOBaHHE», «KOHCTpyHnpOBaHNe U EPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyISKU TUIOA0OB U KOPHEIUIOAOB AUKUX (POPM U KYJIbTYpPHBIX COPTOB PACTEHUH,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS».

Jlabopamopnusie u npakmuyeckue padoomoi:

Okckypeusi «OCHOBHBIE METOABI U JOCTUKEHMSI CEJIEKLIUA PACTEHUH U KUBOTHBIX (HA CEJIEKIIU-
OHHYIO CTaHIIMIO, MJIEMEHHYIO (PepMy, COPTOUCTIBITATENbHBIN yJacTOK, B TEINIMYHOE XO3UCTBO, J1abo-
paTOPHIO arpOYHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».
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11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS

[Tpennocbuiku BOSHUKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
O6uonornu. BrusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTUH U APYTHX HAYK.

CuzerenbcrBa 3BomonMM. [laneoHTomornvyeckue: Mocie10BaTeNbHOCTh IOSIBJICHUS BHJIOB B
[AJICOHTOJIOTUYECKOM JIeTOoNUCH, NepexoHblie ¢opMbl. buoreorpaduueckue: CXOACTBO U pa3inyuue
dayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA U Pa3InyKsl SMOPHOHOB Pa3HbIX BUI0OB M03BOHOYHBIX. CpaBHU-
TEJIbHO-aHATOMUYECKUE: TOMOJIOTMYHbIE, AaHAJIOIM4Hble, pYJUMEHTapHbIE OpraHbl, aTaBU3MBbI.
MonexkynsipHO-0MOXUMHUYECKHE: CXOJCTBO MEXaHN3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX MeTaboynye-
CKHX IIyTE€H Yy BCEX OPraHU3MOB.

OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulki BOZHUKHOBEHHUS JapBUHU3MA. [[Brkyliue
CHJIBI 3BOJIIOLIMK BUIOB 10 JlapBHHY (M30BITOYHOE Pa3MHOKEHHE MPU OTPAaHUYEHHOCTH PECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyLECTBOBAHHUE, ECTECTBEHHBII 0TOOD).

Cunternyeckas teopus 3Boonun (CTI) u e€ 0CHOBHBIE IOJO0KEHUS.

Muxkpossoronus. [lomynsanus kak eIuHUIA BUAA U SBOJIIOLIUH.

JBxyuue cuiibl (hakTopsl) 3BOIIOLMM BUJIOB B Ipupozae. MyTallMoHHbIH npoliecc 1 KoMOuHa-
TUBHAsi U3MEHYMBOCTb. [lonmynsiuonHble BOJIHBI U Apeii¢ reHos. M3omsamus 1 Murpanus.

EcrecTBeHHbI 0TOOp - HanpaBisromuil GpakTop BotoruH. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0aeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3Bostonuu. [Ipumepsl npucnocobiaeHuit y op-
raHu3MOB. ApoMOp(h O3Bl U HINO-a/TalI TAIIHH.

Bun u Bumoo6pazosanue. Kputepuu Buna. OcHoBHBIE (hopMbI BUI000pa3oBaHusi: reorpaduye-
CKO€, 9KOJIOTHUYECKOE.

Makpospomonust. PopMbl IBOIIOLUM: (pUIeTUYECKasl, TUBEpreHTHasl, KOHBEPreHTHas, Mapal-
nenbHast. HeoGpaTuMocTh 3BOIIIOLIUY.

[TpoucxoxaeHne OT HeclenUaTu3upoBaHHbIX MNpenkoB. [Iporpeccupyromas crenuaiu3anus.
AnanTuBHas paguanys.

Hemoncmpayuu:

Ilopmpemeui: K. Jlunneit, XK.b. Jlamapk, Y. apsun, B.O. Kosanesckuii, K.M. bap, D. I'ekkens,
®. Mrosutep, A.H. Ceeprios.

Tabruyel u cxemvl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emiie», «3apOo by O3BOHOYHBIX JKH-
BOTHBIX», «Apxeontepukc», «DopMbel OopsObI 3a cymiecTBoBaHUE», «EcTecTBEeHHBIN OTOODY,
«MHoroo0pa3sue copToB pacTeHHi», «MHOroobdpasue nopoj XKUBOTHbIX», «[lomymsauuny, «Myrtanu-
OHHasl M3MEHYMBOCTH», «ApoMop¢o3sl», «Manoanantanuny, «OOmas aereHepauus», «JBrwxyuue
cuiibl 3BoMoIMMY, «Kapra- cxema mapmpyra nyremectsus Y. Jlapsuna», «bopsba 3a cymiecTBoBa-
Huey, «lIpucnocobneHHoCcTh opranu3mMoBy, «l'eorpaduueckoe BUI000pa30BaHKE, «IKOJIOTHIECKOE
BUJI000pa30BaHuE.

Obopyodosanue: KOIIEKIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKpPacKH, HabOp IJIOJOB U ce-
MsiH, Koyiekuus «[IpuMepsl 3alIUTHBIX MPUCHOCOOJNIEHUN Yy JKUBOTHBIX», Mojenb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOoeNb «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

Buoreorpaduyeckas kapra mupa, Koyiekus «PopMbl COXPAaHHOCTH UCKOMAeMbIX KHUBOTHBIX U
pacTteHuii», Moaens anmukanus «llepekpéct xpomocom», BiaxHble Npenapatel «Pa3BuTHe Haceko-
Moroy, «Pa3Butue IArymku», Mukporpenapar «Jpo3oduna» (Hopma, myTanuu (GOpMbl KPbUIbEB U
OKpPACKH TeJa).

Jlabopamopuvle u npakmuyeckue padomaoi:
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JlaGopaTtopHnas padora Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHas pabota Ne 2. «OnucaHue NpuCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIFHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie

JloHayuHbIe MTpeCTaBICHUS O 3apOKIEHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emsie: a0uoreHe3 W MaHCIepMus. XUMHUYECKas HBOJOLUS. AOMOTEHHBIH CHHTE3 OPraHUYEeCKHX
BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPXKICHUE XUMHUYECKOH 3BOJIIOIMU.
HavanpHabie 3Taner 6uosiorndeckoit spostonuu. ['unoresa PHK-mupa. ®opMupoBanne MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHHME NPOTOKJIETKU. [lepBble KieTkn u ux spomouus. opmupoBaHue 0CHOB-
HBIX TPYII KUBBIX OPTAaHU3MOB.

PazButue xxu3nu Ha 3emuie mo 3pam u nepuoaam. Karapxeii. Apxeiickas ¥ mpOTEpPO30MCKast SPHI.
[Taneo3otickas 3pa u €€ mepuoibl: KEMOPHIICKH, OPIOBUKCKUH, CHITYpUHCKHIA, IEBOHCKUH, KAMEHHO-
YT OJIbHBIM, IEPMCKHUI.

Me3so3olickas 3pa u €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBII.

XapakTepucTuKa KJIMMara U reojIoTMYecKuX ImporeccoB. OCHOBHBIE 3Tallbl BOJIIOLUU PacTU-
TEIbHOTO M KUBOTHOTO MHupa. Apomopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBieHue, paciBeTr u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OoTpakeHue 3BOoLUU. OCHOBHBIE CHCTEMAaTUYECKHE TPYII-
bl OPraHU3MOB.

OBoronus 4enoBeKa. AHTPONOJIOrusl Kak Hayka. Pa3BuTue mpeicTaBiieHUi 0 MPOUCXO0KIEHUU
yesoBeka. Meroabpl u3yueHus aHTponoreHe3a. CXoicTBa M pa3iMuusl 4YEJIOBEKa M JKUBOTHBIX.
CucremMaTH4eCcKOe MOJI0KEHHUE YEIOBEKa.

JBuxymiue cuibl (pakTopbl) aHTponoreHe3a. HacnencTrBeHHasi U3MEHUMBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPY/a, MBIIIIJICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIFOLIMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek ymenslil, Uemnosek
npsaMoxoamui, Yenosek HeanaepraiabCkuid, HenoBek pa3ymHbii. Haxoakn MCKONaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHUs, 00JIACTh pacipocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BpONEOUHAs (eBpa3uiickasi), HErpo-
aBCTpasyiouiHas (PKBaTOpUaIbHAs), MOHTOJIOMIHAsS (a3MaTCKO-aMepUKaHCKasi). YepThl mpucrocoOeH-
HOCTH IPEJICTaBUTENIEH YEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUA. EQUHCTBO YeloBeYeCKHUX pac.
Kputuka pacuszma.

Hemoncmpayuu:

Ilopmpemui: ®@. Penn, JI. ITactep, A.M. Onapun, C. Mumnep, I'. FOpu, Y. [lapsus.

Tabauywr u cxemoi: «BozHukHOBeHHE COMHEUYHOH cUCTEMbI», «Pa3BUTHE OPraHUYECKOr0 MUPay,
«PacturenbHas kietka», «KuBoTHas kinerka», «[Ipokapuotnueckast kierka», «CoBpeMeHHas cucreMa
OpraHMYecKoro Mupa», «CpaBHEeHHE aHATOMUYECKHX YEPT CTPOCHHS YeJIOBEKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKMX HAXOJOK IPEJAKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBHenimume moan», «pesaue moan», «IlepBbie COBpeMEHHBIE JTIOAN», «UeIT0BEYECKUE pachh».

Obopyoosanue: mynsixu «IIpoucxoxxaenue yeaoBeka» (OI0CThI aBCTPAJIOMUTEKa, MUTEKaHTPOIa,
HeaHJepTallblla, KPOMaHBbOHIIA), CJEMKH WU H300paKEHUS KAMEHHBIX OpyIuil MepBOOBITHOTO
yenoBeKka (KaMHH-UYOMIEPhl, pyouma, ckpebdiia), TeoXpoHOJorudecKas Tadnuia, KouteKius «Dopmbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX U PACTCHUII».

Jlabopamopuwsie u npaxmuueckue padoomoi:

[TpakTnueckast padora Ne 1. «M3yueHne McKomaemMbIX OCTaTKOB PACTEHUN U KUBOTHBIX B KOJI-
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JEKIHSIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAy4YHBIM MM Kpae-
BETYECKUMN My3€eil).

Tema 3. Opranu3msl U OKpy:Kaomas cpeaa

DKoJorusl Kak Hayka. 3ajadd U paszieibl IKOJIOTMHU. METOoabl 3KOJIOrMYECKUX HMCCIEAOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl obuTaHus OpraHU3MOB: BOJHAsi, HA3EMHO-BO3/yIlIHAs, [IOYBEHHAs, BHYTPHUOPTraHU3MEH-
Hasl.

Oxonorudeckue (axkrtopsl. Kinaccupukamnus skonoruueckux (GpakTopoB: aOMOTUYECKUE, OMOTH-
YeCKHe U aHTPONOreHHbIe. J[eficTBIE HKOIOTrHYecKrX (PakTOpOB Ha OPTaHU3MBI.

AbuoTtnueckue (akTophl: CBET, TeMIleparypa, BiaxxHocTb. @oTtonepuonusm. [Ipucnocodbnenus
OpPTraHu3MOB K JICHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOrHUECKUEe PUTMBI.

Bbuotnueckue ¢akropsl. Buasl OMOTHYECKHX B3aWMOJCHCTBHIA: KOHKYPEHIUS, XUITHUYECTBO,
cum6buo3 u ero ¢opmel. [lapazutusm, kKoomepaunus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIU3M, HEUTpau3M. 3HAaYeHHE OHOTHYECKHUX B3aUMOJCHCTBUN IS
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTEPUCTUKU NONyasiuud. OCHOBHbIE NOKAa3aTeNId MOMYJALUN: YHCIICH-
HOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, HPHUPOCT, MHUrpauusa. JlMHaMuUKa YHUCIEHHOCTH
HOMYJISILIMY U €€ PeryJsiusl.

Hemoncmpayuu:

Hopmpemuvt: A. I'ym6onbar, K.®. Pynbe, O. ['ekkens.

Tabauyvr u cxemor: xapta «lIpupoansie 30ub1 3eMuan», «Cpeasl 0OUTaHUS OPTaHU3MOBY, «Do-
toniepuoausm», «llomymsamumy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYISIUU HH(PY30pPHH-
Tydenbkuy, «[lumessie nenm.

Jlabopamopuwie u npakmuueckue padomol:

Jlaboparopnas pabota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT 0OU-
TaHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuueckas padota Ne 2. «[loAacU€T MIOTHOCTH MOMYJISIUA PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U 3K0JI0THYeCKHE CHCTEMbI

Coo0b1ecTBO opraHu3mMoB - OuoreHo3. CTpyKkTypbl OMOILlEHO3a: BUAOBAs, NPOCTPaHCTBEHHAs,
Tpouueckas (nuimeas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckre cucreMsl (3xocuctemMsl). [lonsaTHe 00 sKOCHCTEME U OuoreoneHo3e. DyHKINO-
HaJbHbIE KOMIIOHEHTHI SKOCUCTEMBI: TIPOAYLIEHTbI, KOHCYMEHTHI, pelyleHThl. KpyroBopoTt BeniecTs u
MOTOK 2HEPrMM B 3Kocucteme. Tpoduueckue (MUILEBbIE) YPOBHU 3KOcHUCTeMbl. [IuieBble nenu u
cet. OCHOBHBIE IOKa3aTeNM 3KOCHUCTEMBI: OHoOMacca, MPOAYKIHUSA. DKOJIOTMYECKUE NHpPaMUMIbL:
OPOAYKIIMM, YHUCICHHOCTH, Ouomacchl. CBONCTBAa SKOCHUCTEM: YCTOMYMBOCTb, CaMOPETYIISIIHNS,
passurue. Cykueccus.

IIpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOTO WJIM IIHAPOKOJIACT-
BEHHOT0 Jieca.

AHTPONOTreHHbIE SKOCHCTEMBI. ATPO3KOCHCTEMBI. Y pOo3kocucTeMsl. bronornyeckoe n xo3sid-
CTBEHHOE 3HaYeHHE arpo’KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak akrop ycroitunBoctu 3xocucteM. CoxpaHeHne OMOJIOrMYECKOro pa3Ho-
oOpaswus Ha 3emie.

VYuenue B.U. Bepnaackoro o 6uocdepe. ['panunpi, coctaB u cTpykrypa o6uochepnr. )Kusoe Be-
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mecTBO U ero ¢yHkmuu. OcoOeHHOCTH Oumocdepbl Kak TI0OATBHOM 3KOCHCTEMBI. JlMHAMUYecKoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.

KpyroBopots! BemiecTB U OMOr€OXMMUYECKHE IUKJIIBI AJIEMEHTOB (yriiepoja, a3oTa). 30Hajb-
HOCTh Onoceprr. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBo B buochepe 3emian. AHTporioreHHble n3MeHeHus B Ouocdepe. I modansHbIe 3KO-
JIOTHYECKHE MPOOIEMBI.

CocymecTBoBaHre mpupoabl U yenoBeuecTBa. CoxpaHeHune OHopa3HOOOpa3us Kak OCHOBA ycC-
ToitunBocTH Onocheprl. OcCHOBa palMOHAILHOIO YIPABJICHUS MPUPOJHBIMU pecypcaMu U HX
UCHoJib30BaHue. JlocTukeHuss OUONIOruy U OXpaHa MPUPO/IBIL.

Hemoncmpayuu:

Topmpemur: A.Jlx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabauyvr u cxemwr: «llumessie nenuy», «buoleHos: coctaB u cTpykrypa», «lIpupoaasie cood-
niectBay, «llenm muranusy, «Okonormueckas nupammua», «buocdepa u yenoBek», «IKocucrema
HIMPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOro jeca», «buoieHo3 BomoéMmay, «ATpOLEHO3»,
«[IpumepHbIE aHTPOINOTCHHBIE BO3ACUCTBUS Ha TPUPONLY», «BakHelIne HCTOUHUKH 3arpsi3HEHUs
BO3/lyXa U IPYHTOBBIX BOJ», «[louBa - BaxkHelas cocrapisomas ounochepsn», «DakTopsl aerpajaa-
uu 1nouBy, «l[lapaukoBsiit 2P dpexT», «PaKTOPbl paJUOAKTUBHOTO 3arpsi3HeHUs Ouocdepnn», «Odmas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM dKpaH OuOChHEpbI»,
«Kpyrosopot yrinepona B 6uochepe», «kKpyroBopor azora B mpupoae».

OO0GopyznoBanue: MoJenb-anIuMKanusa « Turnuaneie OuoIeHo3bl», repbapuii «PacturenbHbie Co-

oOuiecTBa», KouleKuu «buoneno3», «BpenuTenu BaKHEMIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYpPY,
repOapuy ¥ KOJUICKIIUU PACTCHUN U KUBOTHBIX, PUHAICKAIIUE K PA3HBIM IKOJIOTHYECKUM TPYIamMm
onHoro Buaa, Kpacnas kaura Poccuiickoit deneparyu, n300pakeHust OXpaHseMbIX BUAOB PACTCHUN U
KUBOTHBIX.

Ili1anupyemsblie pe3yjibTaTbl 0CBOCHMS IIpeaMeTa

Cornacao ®I'OC COO ycraHaBnuBaroTCs TpeOOBAaHUS K pe3ylbTaTaM OCBOCHUS 00ydaro-
IIMMUCS TIPOTPaMM CpPeJHEro oO0Iero oOopa3oBaHUA: JIMYHOCTHBIM, METalpeIMETHbIM U Ipe.-
METHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUHOCTHBIX pe3yJabTaTOB OCBOEHHUS IpenMera «bruosorus» BblIEIEHbI Clle-
JIYIOIITNE COCTABJISIONINE: OCO3HAHUE 00YJYAIOIITUMUCS POCCUNUCKON TPaXkIaHCKOW UACHTUYHOCTH
- TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIPENIEIICHNI0, HATMYME MOTHUBALIUU
K 0OydeHHUI0 OMOJIOTHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXJEHUH JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATULMHA pa3BUTUS OMOJIOrMYECKOrO 3HAHMA,
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH NEATENILHOCTH LEHHO-
CTHOCMBICIIOBBIMH YCTaHOBKAMH, IPUCYLIUMH CUCTEME OMOJIOrHYecKoro oOpa3oBaHusi, HaTMUUe
HKOJIOTMYECKOTO MPAaBOCO3HAHMSI, CIOCOOHOCTU CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «buonorus» IOCTUraroTCs B €JUHCTBE
y4eOHOM M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKUMHU M JTyXOBHOHPABCTBEHHBIMH ILIEHHOCTSIMH, MPHUHITHIMU B
o011ecTBe MpaBWJIaMH M HOpMaMH TOBEAECHUS M CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHUs, ca-
MOBOCIIUTaHUS U CaMOPa3BUTHUs, PA3BUTHS BHYTPEHHEW MO3UIMM JIUYHOCTH, MATPUOTU3MA, YBa-
JKEHUS K 3aKOHY U IIPAaBOIOPSJKY, YEIOBEKY TpyZa U CTapIIeMy IIOKOJEHHUIO, B3AUMHOI'O yBaKe-
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HUs, OEPEKHOTO OTHOUICHMSI K KYJIbTYPHOMY HACIEAUIO M TPAAHUIMSIM MHOTOHALMOHAJIBLHOTO
Hapoza Poccuiickoit denepannu, Npupoae U OKPYKarOLIEH cpee.

JIngHocTHBIE PE3yiIbTaTbl OCBOCHUA yqe6H0ro npeameTa «buomorusy AOJDKHBI OTpAXATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
HO3HI_[I/ICI>'I JINYHOCTH, CUCTEMOU HOCHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHHX YGG)KHC-
HUH, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIIecTBa, pacIIupeHHe
JKU3HEHHOTO ONbITAa U OMbITa JEATEIHOCTH B MPOIECCE Peau3allid OCHOBHBIX HAaIlpaBICHUN
BOCIHUTATEIbHON JAESTEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCcKOro BOCIMTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YYAOIIErOCsl KaK aKTHBHOTO M OTBETCTBEH-
HOTO 4JICHAa POCCHICKOT0 O0IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEN, YBAXKEHUE 3aKOHA U MTPaBOIO-
psiaKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YyUEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENIATh COOCTBEHHYIO MO3ULIMIO TI0 OTHOILIECHUIO K SIBJICHUSIM COBPEMEH-
HOM JKU3HU U OOBSIICHSTH €€;

YMEHHE YYUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aHMMO/IEHCT-
BUsA JIIOZ[GP'I C pa3sHbIMHA Y6C)KIICHI/I$IMI/I, KYJIbTYPHBIMU HCHHOCTAMU U CONUAJIBHBIM ITOJIOKCHUCM,

TOTOBHOCTb K COTPYAHHUYCCTBY B IPOLCCCC COBMECTHOI'O BBINIOJIHCHUA y‘Ie6HI)IX, IIO3HaBa-
TCJIBHBIX U UCCJICAOBATCIIbCKUX 3a/lad, YBAKHUTCIbHOI'O OTHOMICHWA K MHCHHUIO OIMIIOHCHTOB IIPpH
00CYXICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHMUSI:

c(hOpPMHUPOBAHHOCTH POCCUICKOM TpaXkITaHCKON MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTHU Nepell PonnHOM, ropaocT 3a cBoi Kpaii, cBoro Po-
JIMHY, CBOU SA3BIK U KYJIBTYPY, IPOIIJIOE U HACTOAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

ONEHHOCTHOC OTHOMICHUC K NPUPOAHOMY HACJICAUIO U MaMATHHUKAM IpHUPOAbI, JOCTUKCHH-
sm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHWE U pa3BUTHE OHOIIO-
TUH, IOHUMaHUs 3HaU€HUsI OMOJIOTHH B MO3HAHUU 3aKOHOB MPUPOIBI, B )KU3HH YEIIOBEKa U CO-
BPEMEHHOT'0 O0IIIeCTBA;

ujeiHast yoe:x IEHHOCTh, TOTOBHOCTh K CITY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCHUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbH HA OCHOBE OCO3HAHHO-
T'O MPUHSATHSI IEGHHOCTEH CEMEIHON KU3HU B COOTBETCTBHUH C TPAIUIIUIMHU HapoaoB Poccun,

4) 3CTeTMYeCcKOro BOCIIUTAHUS:

OCTECTUYCCKOC OTHOIICHWE K MHUPY, BKIKOYAsA 3CTCTUKY 6I)ITa, HAay4YHOTO U TEXHHYCCKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMECTBEHHBIX OTHOIIICHUI;
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MOHMMAaHHE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE MPOSIBIISITH Kade-
CTBa TBOPYECKOM JIUYHOCTH;

5) ¢u3uueckoro BocnuTaHus, GopMHPOBAHUS KYJIbTYPbI 310POBbSI U IMOIHOHA b-
HOI0 0J1aroInoJIy4YHusi:

MOHMMAaHUE U pealiu3allus 3J10pOBOro U Oe30macHoro oopasa >KU3HH (310pOBOE MUTAHUE,
coOI0icHNe TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA U OTIBIXA,
perynsapHas Qu3nyeckas akTUBHOCTh), OEpEKHOTr0, OTBETCTBEHHOI'O0 M KOMIIETEHTHOI'O OTHOIIIE-
HUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHMMAaHKE LICHHOCTH MPaBWJI MHAUBUIYAJIbHOTO U KOJJIEKTUBHOIO 0€30I1aCHOrO IOBEJIE-
HUS B CUTYaLUSX, YTPOXKAIOUIUX 3I0POBBIO U )KM3HH JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHUS AJKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOro BOCIIMTAHHUS:

TOTOBHOCTD K TPYAY, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYA0Jto0ue;

TOTOBHOCTb K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTUYECKOM U COIMAIbHOI HApPaBICHHOCTH,
CIIOCOOHOCTh HMHHUILIMUPOBATH, IJIAHUPOBATh U CAMOCTOATEIHHO BBIINOJHATH TAaKylO JIesTelb-
HOCTb;

UHTEpEC K pa3InyHbIM cdepaM MpodecCHOHATBHON EATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIIeii mpodeccuu U pearn30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSIKEHHH BCEH
KU3HH;

7) PKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTHYECKH 11e7eco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHUS;

MOBBILICHHE YPOBHS 3KOJOTUYECKON KYIbTYphI: MPUOOPETEHHE OIbITA TJIAHUPOBAHUS I10-
CTYIIKOB U OLIEHKH MX BO3MOJKHBIX IOCIIEACTBUM ISl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPHOOpETaeMble NMPU U3YUYEHUU OMOJIOTUU 3HAHUS U YMEHMUS
IpU pelIeHUuU MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNUEM (COOII0IEHNE
IIPABWJI TIOBEJICHUS B NIPUPOJIE, HAIPABICHHBIX HA COXPAHEHUE PAaBHOBECHS B DKOCHCTEMAX, OX-
paHy BHJIOB, 9KOCHUCTEM, OHOChEPHI);

AKTUBHOE HEINPHUATHE ACUCTBHUH, NPUHOCALIMX BPEI OKPYKAIOIIEH NPUPOJHOU Cpere,
yYMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPALLATh UX;

HaJIMYUe Pa3BUTOrO 3KOJOTUYECKOIO MBIIIIEHUS, IKOJIOTUYECKON KYJIbTYphl, ONBITA /€S-
TEIbHOCTU 3KOJIOTUYECKON HAINPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU B IO3HABAaTEl b-
HOW, KOMMYHUKATUBHOMN M COLIMAIIbHOM MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUYECKOM JIes-
TEIbHOCTHU SKOJIOTUYECKON HAIIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BH-
TUSI HAYKH M OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JMAJIOre KyJIbTyp, CIIOCOOCTBYIOIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SA3BIKOBOM U YUTATEIBCKOM KYJIbTYpbl KaK CpEICTBA B3aUMOAEH CTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

17



MOHUMaHue crenupuku OMOJIOTUN KaK HaYKH, OCO3HaHHS €€ posid B (HOPMHPOBAHHUH pa-
[IUOHAIILHOTO HAayYHOTO MBIIUICHHS, CO3/IaHUH LIEJIOCTHOTO IMPEACTABICHUS 00 OKPYXKaIoUEeM
MHpE KaK O €MHCTBE MPHUPO/IbI, YeTIOBEKa U OOIIECTBA, B MO3HAHUH MPHUPOTHBIX 3aKOHOMEPHO-
CTEW U pelIeHuH MPoOJIeM COXPaHEHHUS IPUPOJIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OWOJIOTHH Ui COBPEMEHHOW IMBHIM3AIMH: O0ECTICUCHHS
HOBOI'O YPOBHS pa3BUTHs MEAMLMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA IMyTeH BbIXO/a M3 II100aIbHBIX
9KOJIOTUYECKUX MPoOseM U obecrieueHus nepexoa K ycToiuMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TMOJIyYCHHH OWOJIOTMUECKUX 3HAHHWHA B IIENSAX MOBBIIICHUS OOILICH
KYJBTYpBl, €CTECTBEHHO-HAyYHON T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH ()yHKIIMOHAJIBHOU Tpa-
MOTHOCTH 00y4Jaroumxcs, GopMupyemMoi npu u3y4eHun OUOJIOTUH;

NOHMMAHHE CYLUTHOCTU METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx, CIIO-
COOHOCTH MCIIOJIb30BaTh MOJTy4aeMble 3HAHUS JJI aHAIu3a U OOBSICHEHUS SIBJICHUH OKpYyXKaro-
IIero MUpPa U NPOUCXOAINX B HEM U3MEHEHUH, yMEHHE J1eJIaTh 000CHOBAHHBIE 3aKJIFOYEHUS Ha
OCHOBE Hay4yHbIX (DAKTOB M UMEIOIINXCS JAHHBIX C LEJIbIO MTOJyYEHHs JJOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCIIOb30BaTh OMOJOIMUECKUE 3HAHMS JUIS pelleHUs] Ipo-
0J1eM B peasbHbIX KU3HEHHbIX CUTYaLUsX;

OCO3HAHHE LIEHHOCTU HAy4YHOW AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh HMPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITENIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HETMPEPHIBHOMY OOpa30BaHHIO M caMOOOpa30BaHUIO, K aK-
TUBHOMY IOJTyYCHHIO HOBBIX 3HAHUH 1O OMOJIOTUH B COOTBETCTBUU C KU3HECHHBIMH MOTPEOHO-
CTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenmeTHbsle pe3ysbTaThl OCBOGHUS ydeOHOro mnpeamera «bHOJOrUs» BKIIOYAIOT:
3HaYMMble i1 (POPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOLUIMXCA MEXIUCHUIIMHAPHbBIE (MEX-
IpeIMETHbIE) OOIlEHAayUHbIE MOHATHS, OTpa)KaroIlMe LEIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U
cnenupuKy METOJIOB MO3HAHUS, UCIONIb3YyEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus,
ABJIEHUE, MTPOLIECC, CUCTEMA, HAYUHbIN (PAKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEO-
pus, ucciaeaoBaHue, HaOII0eHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpCalbHbIE yueo-
Hble JelcTBUS (TMO3HABaTeIbHbIE, KOMMYHUKAaTUBHBIC, PEryJIATUBHBIE), obecnednBatonme ¢op-
MHUpOBaHHE (PYHKIIMOHAIBHOW IPaMOTHOCTH M COLMAIIbHOM KOMIIETEHIIMU OOy4aroIIuXcs, CIo-
COOHOCTH 00yYarOIUXCs MCIIOJIb30BaTh OCBOCHHBIE MEXKIMCIUIITIMHAPHBIE, MUPOBO33pEHUECKUE
3HaHUS M YHUBEpCaJbHbIE YueOHbIE IeHCTBHS B TO3HABATEIBHOM U COLMAIEHON IPAKTHKE.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHbIe 1elicTBUS

Ba3oBble 1ornyeckue geicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€ Bce-
CTOPOHHE;

MCIIOJIb30BaTh NPYU OCBOEHUHU 3HAHUM MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHAINU3a, CUHTE-
3a, CpaBHEHMs, KiIacCU(UKAIMH, OOOOIIEHUS), PAacCKpbIBaThb CMBICT OHOJIOTMYECKHX MOHSATHH
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIAMH);

ONPEAEIIATh LENIN ACSITEIbHOCTH, 3a7aBasi IapaMeTPbl U KPUTEPUU UX JOCTUKEHMS, COOT-
HOCHUTD PE3YJBTAThI ACSITEIBHOCTH C TIOCTABIECHHBIMU LIENSIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl OObSICHEHHS (PAKTOB U SBJIEHUHN >KUBOM MpH-

posbL;

18



CTPOMTB JIOTUYECKHE PACCYXAEHUS (MHAYKTHUBHBIC, NEIYKTHUBHbBIC, [0 AHAJIOTUU), BBIAB-
JSITh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYIMPOBATH BBHIBO-
JIbl U 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJICTBA AJIS IIPEACTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOILICHHH B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUHIA Pa3HOTO POAa, BbI-
SBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PEeLICHUs IPOOIeMbl ¢ YUETOM aHAIN3a UMEIOIIHUXCS MaTepHaIbHbIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM, Olle-
HUBATbh PUCKU NOCJIEICTBUI 1€ATEINbHOCTH;

KOOPJMHUPOBATh M BBINOJIHATH pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYAJIbHOTO M KOMOU-
HUPOBAHHOT'O B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBrble ucciaenoBaresLCKue AeliCTBHSA:

BJIaJI€Th HaBbIKAMU Y4eOHO-HCCIIEZ0BATENbCKON U NMPOEKTHON AEATENIbHOCTH, HAaBbIKAMU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLeHHs] IPAKTUYECKHX 3a/a4, IPUMEHEHHIO pa3IMYHbIX METOJI0B IO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJbI JESTEIBHOCTHU 110 MOJYYEHUIO0 HOBOT'O 3HAHMS, €ro UHTEp-
IpeTaluu, IpeoOdpa3oBaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAIUSAX, B TOM YHCJIE IPU CO3JaHUU
y4€OHBIX U COLUAIBHBIX IIPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUIl MBILUIEHUS, BIaJE€Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIE 3a/Ja4M B OOpa30BaTEIbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3a/ady, BbIJBUIATh THUIIO-
Te3y €€ peleHMsl, HAXOAUTh apryMEeHThI JJIs JOKa3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/1aBaTh Ia-
paMeTpbl U KPUTEPUH PEILICHUS;

AQHAIM3UPOBATH MOJTYYEHHbIE B XO/I€ PEILICHUS 3aJaul Pe3yJIbTaThl, KDUTHUECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOUCK IEepeHoca CPelCTB M CIIOCOOOB JCHCTBUS B
npohecCHOHANBHYIO CPey;

yMETh NEPEeHOCUTh 3HAHUS B MO3HABATENBHYIO M MPAKTUUYECKYIO 00JaCTH >KU3HEESTEb-
HOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE WJEH, NPEAJAaraTb OPUTrHHAIbHbBIE TOAXO/bl U PEIIEHUs, CTABUTh MPO-
0JieMBbl U 3a]1a4M, JOMYCKAaIOILUE albTEPHATUBHbBIE PEIICHHUS.

Padora ¢ undpopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HMCTOYHUKAX HH(pOpMauuu (TekcTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B MIHTepHeTe), aHATM3UPOBaTh MH(POPMAIIUIO PA3TUYHBIX BUAOB U (OpM Mpen-
CTaBJICHUS, KpUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(bopMynHpOBaTh 3aMPOCHl U IPUMEHATh PA3IUYHbIE METO/IbI IIPH MOUCKE U 0TOOpe Onoo-
ru4eckoi nHpopMaluu, He0OX0AMMOM JIJIsl BBIITOJIHEHUS YUEOHbIX 3a/1a4;

pUOOpEeTaTh OMNbBIT HMCMOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
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COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMSI PA3TUUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MHPEICTABICHHUS OHOJIOrMYECKOW HH-
dbopmaruu (cxembl, TpaduKH, JHArPAMMBI, TAOIHIIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPEJCTBA MpH paboTe ¢ Omomorndeckoir HHPOP-
Maluen: MPUMEHSITh XUMHUYECKUe, (PU3NUECKue U MaTeMaTUYecKre 3HaKH U CUMBOJIBI, (hopMYy-
761, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJINUYECKHE
CpeICTBA HATJISIAHOCTH;

BJIa/IETh HABBIKAMU PACIO3HABAHUS M 3allUThl HHGOpMaLuu, HHGOPMAIMOHHON Oe3omac-
HOCTHU JIMYHOCTH.

KoMMyHUKAaTHBHBbIE YHMBepPCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEeX c(epax >KU3HU, aKTUBHO y4acTBOBATh B JIUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHS] OTHOCUTENILHO BBIMOJIHEHUSI MPe/IaraeMoi 3a1a4u, yYUThIBATh HHTEPECHI U COTJIAco-
BaHHOCTb MMO3UIUHI APYTUX YUACTHUKOB AMANIOTA W JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHHS, TOHUMATh 3HAUYEHUE COLIMAJIbHBIX 3Ha-
KOB, MPEINOCHUIOK BO3SHHUKHOBEHHS] KOH(JIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3JIMYHBIMH CHIoOco0amMH OOIIEHHS M B3aWMOJCHCTBHS, MOHUMATh HAMEPEHUs
JOPYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOM BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIB30BAaHUEM S3BIKOBBIX
CPEJICTB.

CoBMecTHasl /1eSITe€JIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIAYATbHONW pabOThHI MpH
pelieHnr OMOJIOTrHYecKON MpobieMbl, 000CHOBHIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOAEMCTBUSI TP PELIEHUH yueOHOMU 3aauH;

BHIOMPATh TEMAaTUKy M METOJBI COBMECTHBIX JEHCTBHHA C y4€TOM OOIIMX HHTEPECOB, H
BO3MOXXHOCTEH Ka)X/I0TO WiIeHA KOJUIEKTHBA,;

NPUHUMATD TIETTH COBMECTHOHN NESATETLHOCTH, OPTaHU30BHIBAaTh M KOOPAWHUPOBATH JICHCT-
BUS MO €€ JOCTH)KEHHUIO: COCTaBIATh IUIaH ACUCTBUM, paclpelessiTh polud ¢ y4€TOM MHEHHUH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXJI0TO y4aCTHMKA KOMaH]bl B OOIIMI pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJUiaraTh HOBBIE TPOEKTHI, OLIEHUBATh WJEU C TO3HMIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IMYHBIX CHUTYAIHsIX, TPOSB-
JSITh TBOPYECTBO U BOOOpakeHHE, OBITh NHUIIMATUBHBIM.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiiCTBUSA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHUE 3HAHUS ISl BBISIBICHUS MTPOOJIEM M MX PEILeHUs B )KU3HEH-
HBIX ¥ YYEOHBIX CUTYaIUSX;

BBIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHUM IeNIeBbIe U CMBICIIOBbIE YCTAHOBKU B CBOMX
NEHCTBUSAX M TIOCTYIKAX MO OTHOIICHUIO K KUBOW MPHUPOJIE, CBOEMY 370POBBIO M 37I0POBBIO OK-
Py Karomux;
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CaMOCTOSITENIbHO OCYILECTBIISITh O3HABATEIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (POPMYyIHPOBATH COOCTBEHHBIEC 3a7auyil B 00pa30BaTEIbHON ACATEIBHOCTH U KU3HECH-
HBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacMpATh paMKH Y4€OHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYIUIIMH B pa3HbIX 001acTsIX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBATH CO-
OTBETCTBHE PE3YJIbTATOB LIETIAM;

BJIaJI€Th HAaBbIKAMU IIO3HABATEJILHOM pedieKCuU Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBUM
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYIUX IIPU aHAJIU3€ PE3YJIbTATOB JEATEIBHOCTH.

IIpunsTHe ceds1 M APYyrux:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU AHAIN3E PE3YNbTaTOB AEATEIbHOCTH; IPH-
3HaBaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro YeI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHHs nporpammbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CHocoObl IEUCTBUI TIO OCBOEHHUIO, HHTEPIIPETALIMN U NPEOoOpa30BaHUIO 3HAHUM, BUJbI AESITENb-
HOCTH TIO TIOJTyYEHHIO HOBOT'O 3HAHMS U MIPUMEHEHHIO 3HAHUM B pa3IMYHbIX yYEOHBIX CUTYallU-
X, @ TAK’K€ B PEaJIbHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme npen-
METHBbIE Pe3y/bTaThl MPECTABIICHBI 110 T0JIaM 00y4eHUs.

[TpenmeTrHble pe3ynbTaThl OCBOeHHs yueOHoro npeamera «buonorus» B 10 kaacce gomx-
HBI OTpaXaTh:

c(OpPMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAyYyHOI'O 3HAHUS ecTe-
CTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAy4-
HOTO MHUPOBO33pEHUS, O BKJIAJE POCCHUMCKUX M 3apyO€KHBIX YUYEHBIX- OMOJOrOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pacKphIBaTh cojepkaHHe OMOJIOTMYECKUX TEPMUHOB U MOHATHUMN: U3Hb, KIIETKA,
OopraHusM, mMetrabonu3M (0OMEeH BEIIeCTB UM MpPEBpalleHHE SHEPruu), roMeocTa3 (camoperys-
IIUs1), YPOBHEBAsi OpraHMU3allusl JKUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PETIPOIYKIIUS), HACHe -
CTBEHHOCTb, U3MEHUHUBOCTb, POCT U Pa3BUTHUE;

yYMEHHUE u3jaraTb OMOJIOrHnYecKue Teopuu (KIeTouHasi, XpOMOCOMHasl, MyTalluOHHAs, LIeH-
TpajbHas JOrMa MOJIEKYJIsipHO# Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H.1. Basunosa)
U yueHHs (0 LIeHTpax MHOTrooOpa3us U MpOUCX0XKIeHUs KyIbTypHbIX pactenuid H.W. Basuiosa),
OTIPEENATh TPAHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;
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YMEHHUE BIaJIeTh METOJaMH HAay4YHOI'O MO3HAaHUS B OMOJIOTHMU: HAOJIIOJCHHE M ONHMCAHUE
KHUBBIX CHUCTEM, MPOLIECCOB U SIBIICHUI, OpraHu3aIysl U MpoBeIeHNe OMOIOTHYECKOro 3KCIepu-
MEHTA, BBIABM)KEHHUE TMIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXY UCCIIEyEMbIMU BEIMUMHAMY,
O0O0BSICHEHUE TOIYYEHHBIX PE3YJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUH M 3aKo-
HOB, YMEHHE JIEJIaTh BbIBOJIb HA OCHOBAHUH MOJYyUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICNIATh CYLIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT U SYKAPHOT, OJ1-
HOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEILECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIBHOIO PAa3BUTHUSA
opraHusma (OHTOTEHE3);

yYMEHUE MPUMEHSATHh MOJYYCHHBIC 3HAHUA JJIs1 OOBSCHEHUS OMOJIOTHUECKUX MPOLIECCOB H
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MaCHOCTH CBOETO 3/I0POBBS U 3[J0POBbSI OKPYKAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM TpamMoT-
HOTO IOBEJICHHs B OKpYXarolllell MpUpOAHON cpelle, TOHMMaHue HEO0OXOIMMOCTH HCII0JIb30Ba-
HUS JJOCTM)KEHUM COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTHM IJI palMOHAIbHOIO MPHPOJIO-
HOJIb30BaHUS;

yYMEHHUE pelaTh JIEMEHTApHbIE FeHETUUECKUE 3a/1a4d Ha MOHO- U JUTHOPUAHOE CKpelu-
BaHHE, CLEIUICHHOE HacjelIOBaHHWEe, COCTABIIATh CXEMbl MOHOTMOPUIHOIO CKPELIMBAHMS JUIs
IpeJICKa3aHusl Hacae10BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIIOJHATH JIAOOPATOPHBIC U MPAKTUYECKHE PadOTHI, COOIOIATh TpaBUIIa MIPH pa-
60Te ¢ y4eOHBIM U Ta0OPaTOPHBIM 000PYIOBAHHEM;

YMEHHUE KPUTHUYECKU OLEHHBATH M WHTEPIPETUPOBATH HHPOPMALUIO OMOIOTHYECKOTO CO-
JiepKaHusl, BKIIOYAIOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpejicTBa Mac-
coBOll MH(pOpMaIMK, HAYYHO-TIOMYJISIPHbIE MaTe€pHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX UC-
cJIeZIOBaHUH B OMOJIOrUHU, MEUIIMHE, OMOTEXHOJIOTHH;

yYMEHHUE co3/jaBaTh COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOLIeHUs, 000011as Ononoru-
YEeCKyl0 MH(OPMALMI0 U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIA am-
napat OMOJIOTHH.

[IpenMeTHBIE pe3yibTaThl OCBOCHUS yuyeOHoro npeamera «buonorus» B 11 kiaacce 10mxk-
HBI OTpaXaTh:

c(OpPMHPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HaHUS ecTe-
CTBEHHBIX HayK, B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI MHUpa U Hay4-
HOT'O MHPOBO33pEHHUS, O BKJIAJ€ POCCHUUCKHUX U 3apyOeXHBIX YUYEHBIX- OMOJIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl pellieHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COAEpKaHNUE OMOIOTMYECKUX TEPMUHOB U MOHATHI: BUA, MOMYJISLU,
reHOo(OH T, IBOJIIOIHS, IBIDKYIIHE CUIBI ((hDaKTOPBI) DBOJIOIMH, MTPUCITOCOOICHHOCTh OPTraHu3-
MOB, BUJI000pa30BaHKE, IKOJOTHYECKHE (DAKTOPBI, SKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, pe-
JYIIEHTBI, 1MW MTUTaHUs, YKOJIOTHYECKas MupaMuia, OuoreoieHos, onocdepa;

yYMEHHE H3Jlarath Ouojiornyeckue Teopun (3BosronroHHas teopus Y. JlapBuHa, CHHTETH-
YyecKasi TeOpHUsl 3BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoaslieBoro cxoacrsa K.M. bapa,
yepeloBaHMA TJIaBHBIX HampaBiieHUi u nyreit sBomonnn A.H. CeBepuoBa, yueHust o 6uocdepe
B.U. Bepnanckoro), onpenensats TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJIaMH HAay4YHOTO MO3HAHUS B OMOJIOTUHU: HAOJIOJICHUE M ONMCAHUE
JKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUH, OpraHu3alus U MPOBEACHHE OMOJOTHYECKOrO IKCIEPH-
MEHTA, BBIIBM)KEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTU MEXIY HCCIIEyeMbIMU BEIMUYHMHAMU,
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00BsICHEHUE TOIYYEHHBIX PE3yJIbTaTOB, MCIOJIb30BaHHBIX HAYYHBIX MOHITHH, TEOPHH U 3aKo-
HOB, yMEHHeE JIeNIaTh BHIBOJIbI HA OCHOBAHUH IOJIyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBILACTATH CYIIECTBEHHBIC MPU3HAKUA CTPOEHUS OMOJOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISIUHI, MPOTYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTeOLEHO30B U 3KOCUCTEM, OCOOCH-
HOCTH TIPOLIECCOB: HACJIEACTBEHHONW M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BHI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, ACHCTBHSI IKOJIOTUYECKUX (PaKTOPOB HA OPraHU3MBI, IEPEHO-
ca BEUIECTB M MOTOKA SHEPTUU B SKOCUCTEMAaX, aHTPONMOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBO-
el MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Ouocdepe;

YMEHHE NPUMEHATH MOJy4YCHHbIC 3HAHUS ISl 00OBSCHEHUS OMOJIOTMYECKUX MPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30IIaCHOCTH CBOETO 3JI0POBbSI U 3[I0POBbS OKPYKAIOIIMX JIFOJCH, COOIIOICHUSI HOPM TPaMOT-
HOTO TOBEJICHHS B OKPYXAroIel MPUPOAHOH cpee, MOHMMaHue HEOOXOIUMOCTH HCIOIb30Ba-
HUS IOCTHIKEHUH COBPEMEHHON OMOJIOTHH [T PALlMOHAIBHOTO MPHUPOJIOTIONIE30BAHMS,

YMEHHE pellaTh dJIeMEHTapHble OMOJIOTUYECKUE 3a/1a4l, COCTABJIATh CXEMbI IIEpeHOCca Be-
IIECTB U PHEPTUH B KOCUCTeMax (IeH MUTaHUs);

YMEHHE BBIIIOJIHATD JTAOOPATOPHbBIE U MPAKTHYECKHE paboThl, COOI0IATh MPaBHiIa MIPH pa-
0oTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIO OHOIOTHYECKOTO CO-
JiepKaHusl, BKIIOYAIOIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX MCTOYHUKOB (CPEICTBAa Mac-
COBOI MH(OPMALINHU, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pACCMATPUBATh TII00ATBHBIE SKOJIOTH-
YecKHe MpoOJIeMBbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO HO3H-
LHUIO;

YMEHHE CO3/]aBaTh COOCTBEHHbIE MTUCHbMEHHBIE 1 YCTHBIE COOOIIEeHUs, 0000111ast OMOIOTH-
4yecKyro HH(pOpMAaIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPaMOTHO UCIOIb30BaTh MOHSATUHHBIN all-
napaT OMOJIOTHH.

10-ii kJace
HanMeHnoBaHme KoumnuecTBO yacos
Ne T JyiekTpoHHBIE (LU(POBLIE) 00pa3oBa-
wi | P B KonrpouabHbie | IIpakTHYeCKHE | renLuBIE pecypcbl
NMPOrpaMMbl cero
padoThI padoThbl
Tema 1. buoJsiorusi kKak Hayka
buosnorus B cuc-
1.1 1
TeMe HayK
19 MeToapl mO3HAHUS 1
" | )KUBO# IPUPOTBI
Hroro no pasaeiny 2
Tema 2. /KuBble cUCTeMBbI U UX OPraHU3ALMS
Bbuonoruueckue
2.1 | cuctemsl, mpouec- 1
CBI U UX U3yYEHHUE
Hroro no pazneny 1

Tema 3. XuMH4YeCKHil COCTAB U CTPOEHHUE KJIETKHU
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3.1

XUMHUYIECKUH CO-
cTaB kineTku. Bona
Y MUHEpaJIbHbIC
COJIH

3.2

benkn. CocTaB u
CTpOCHHE OCITKOB

eKTPOHHBIN yueOHUK [ maakuii, Hukonuna
https://media.prosv.ru/content/item/12639/

3.3

®depMeHTHI - 61o-
JIOTUYECKHE KaTa-
JIU3aTOPBI

3.4

VYrnesoasl. JIunu-
JIBI

3.5

HyxnenHoBsie ku-
cinotel. AT®

3.6

Ucropust u MeToabl
U3y4YCHHUS KICTKH.
Kinerounas reopust

3.7

Kinetka xak neio-
CTHAasl )KUBasi CHUC-
TEMA

3.8

Crpoenue
3YKapHUOTUYECKON
KIJIICTKHU

Hroro no pazneny

8

Tema 4. KusHeaeaTeIbHOCTh KJIECTKH

OOMeH BEIIECTB.
IInacTuueckuii

4.1 2
o0meH. PoTocuH-
Te3. XeMOCHHTE3

HEPreTHYECKUN

4.2 | 2Hep 1
oOMeH

4.3 | buocunres Oenka 2
Hexinerounrnie

4.4 | popMBI )KHU3HH - 1
BUPYCHI

Hroro no pasaeiny 6

Tema 5. PazmHoxeHMEe 1 HHIANBUAYAJIBbHOC PAa3BUTHEC OPraHu3MoB

JKW3HEHHBIN [TUKIT

5.1 | xetku. JleneHue 1
KJIETKH. MuTo3
59 ®opMbI pa3MHO- 1

JKCHHA OPraHu3MOB

24




5.3

Metios

5.4

O6pa3zoBanue u
Pa3BUTHUE MOJIOBBIX
KIICTOK.
OIm1010TBOPEHHE

55

MunuBunyansHOE
pa3BUTHE Opra-
HU3MOB

Hroro no pazneny

5

Tema 6. HaciiencrBeHHO

CThb U UBMCHYUBOCTDb OPraHu3MoB

6.1

I'eneruka - Hayka
0 HACJIEJICTBEHHO-
CTH

1 UIBMCHYHUBOCTHU

6.2

3aKOHOMEPHOCTH
HacJeI0BaHUs
MIPU3HAKOB.
MoHorubpuHoe
CKpeIlMBaHue

6.3

Jdurubpugnoe
CKpelruBanue. 3a-
KOH HE3aBHCHMOTO
HaCJIeI0BaHMS
MPU3HAKOB

6.4

CuerieHHOE Ha-
ClIeIOBaHKE TIPH-
3HAKOB

6.5

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB, CLIETI-
JICHHBIX C TTOJIOM

6.6

N3MeHuYnBOCTE.
Henacnencrsennas
H3MEHYUBOCTD

6.7

HaCJ'IeI[CTBCHHaH
HU3MCHYUBOCTH

6.8

I'eneTuka yenose-
Ka

Hroro no pazneny

7.1

Cenekmus Kak
HayKa M IPoIece

7.2

MeTtoap! 1 1OCTH-
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KEHUS CEJIEeKIIUU
pacTeHuil 1 Ku-
BOTHBIX
7.3 | BuorexHoxorus
KaK OTpacib Mpo- 1
W3BOJICTBA
Wtoro vacos mo Teme 3
PesepBHOE BpeMs 1
OBUIEE KOJIMYECT-
BO YACOB IIO ITPO- 34 0 10
I'PAMME
11 kaace
KoumnuecTBO yacos
Ne | HammeHoBaHue pa3jiesioB JyeKTpOHHBIE (LM (ppOBbLIE)
/Nl | ¥ TeM NPOrpaMmel Beero Kontpoabneie | IIpakTudeckue o0pa3oBaTeJibHbIE PeCypChl
padoTsI padoTsI
Tema 1. IBoronMOHHASA OHOJIOTHSA
11 DBOJIIOIUSA U METOIEI €6 1
| u3yuenus
19 HUctopus pazBuTus npen- 1
" | craBnenwuii 00 3BOIOLHN
Bun: xputepun u cTpyKTY-
13 |P& [omynsus kak Kak 9 1
" | anemeHTapHas eMHHIA BU-
it}
JBIKy1Iye CUib (31eMeH-
1.4 | rapHBIE aKTOPHI) IBOIIO- 1
UH
15 EctectBenHsl1it 0TOOp U €ro 1
| dbopmbr
PesynpTathl 3BOIIONMN:
1.6 | nmpucnocoGneHHOCTh Opra- 1 1
HU3MOB U BUJ000pa3oBaHue
1.7 | Hampasnenus u mytu 5
MaKpO3BOIIOLNHT
Uroro no pasgeny 9
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Tema 2. Bo3HUKHOBEHHE H Pa3BUTHE )KU3HHU HA 3emuie

Hcropwust xu3Hu Ha 3eMile U
METOJBI €€ NU3YUYEHUS.
['umoTe3s! MPONCXOXKIEHUS
KU3HU Ha 3emiie

2.1

2.2 | OCHOBHBIE 3TAIbI YBOJIIOIHI
OpPraHUYECKOro MUpa Ha
3emiie, pa3BUTHE KU3HH 10
3paM | IepruoIam

2.3 | CoBpeMeHHas cucTEMa Op-
TaHUYECKOTO MHpPa

2.4 | DBoronus YejioBeKa 1
(aaTpOTIOTEHE3)

2.5 | IBmwxymue cuibl (paxTopsl) 1
aHTPOIOreHe3a

2.6 | OcHOBHBIE CTaINH 3BOJIIO- 1
LU YEeJIOBEKA

2.7 |YenoBedeckue pachl U Mpu- 1
POIHBIC aTaNTAH YeJI0Be-
Ka

Hroro no pazaeny 9

Tema 3. OpranusMsbl U OKPY:KAK0IIAs cpena

3.1 | Oxomnorus Kak Hayka 1

3.2 | Cpenpl OOMTAaHUS U 3KOJIO- 1
rudeckue hakTopbl

3.3 | Abuoruieckue 1
(hakTopsI

3.4 | buotnueckue 1
(hakTopsI

3.5 | DOxonorudeckne XapakTepu- 1

CTHUKHU BUA U MOIIYJISALINN

Htoro gacoB 1o Teme 5

Tema 4. Coo0111eCTBa H DKOJOrHYeCKHE CHCTEMBI

4.1 | CooOmrecTBa OpraHU3MOB 1

4.2 | DKOCHCTEMBI U 3aKOHOMEP- 2
HOCTH MX CyIIECTBOBAHUS

4.3 | IlpuponHbie 3KOCHCTEMBI 1
4.4 | AHTpOTIOTEHHBIE IKOCHCTE- 1
MBI

4.5 | buocdepa - rinodanbHas 1




JKOCHCTEMA 3eMIIn
4.6 |3aKOHOMEPHOCTH CYLICCTBO- 1
BaHWs Onocheps
4.7 | YenoseuecTBO B Onochepe 1
3emin
4.8 | CocyiiecTBOBaHHUE IPUPOIBI 1
U YeJIOBEYECTBA
Hroro yacos mno teme 9
PesepBHOE Bpems 2
IToBTOpeHME 3
OBLIEE KOJIMYECTBO YACOB 34 0 5
I10 ITPOT'PAMME
KaJ'ICHI[apHO'TeMaTI/I‘-IeCKOC INIAHUPOBAHHUE
Bbuonornsal0 kaace
(1 u B Hexemo, Beero 34 yaca)
No Hata no Tema ypoxka Konuuectso [Ipumeuanue
IUIaHy 9acoB
Tema 1. Buosorust kak nayka(24aca)
1 buonorus B cucteme Hayk 1
2. 1 [Ipaktnueckas pabora Ne 1.
. «/crionp30BaHne  PA3THMYHBIX
MeTo/ibl TO3HAHUS KUBOH MPUPOIBI
METOJIOB IIPH HM3y4EHUH OWo-
JIOTHYECKHX OOBEKTOB)
Tema 2. Kusble cucremMbl u ux opranmusamusi(1 yac)
3. Buonornueckue cucteMsl, MpoIecchl 1 1
UX M3y4eHHE
Tema 3. XuMHYECKHIi COCTAB M cTPOeHHe KiIeTKH(849acoB)
4, XUMHWYECKHUH cOCTaB KJIETKU. Boxa u 1
MUHEpaIbHBIE COIH
5. Benxu. CocraB u ctpoeHue 6eIKoB 1
6. DepMeHTHI - OMOJIOTHYECKUE KaTalln3a- 1 JlaGoparopHasi paGora Ne 1.
TOpHI «M3yyenne  KaTalUTHYECKON
aKTUBHOCTH (epmeHTOB (Ha
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puUMepe aMuia3bl WIH KaTa-
JIa361)»

7. Vraesoasl. JIunuael 1
8. Hyxnennossie kucnoter. ATO 1
9 HcTopus u METOIBI N3YIEHUS KIIETKH. 1
Knerounas Teopust
10 KreTka kak 1eocTHas xKuBasi cucreMa 1
11 Jlaboparopuass pabora Ne 2.
«M3yueHne CTPOCHUS KIIETOK
1 pacTeHMid, XKUBOTHBIX U Oak-
CTpoeHI/Ie3yKapI/IOTI/IquKOP’IKJICTKI/I TepHﬁ MOJI MHUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpeNapaTax H
WX OMHICAHUE)
Tema 4. JKusneaeaTeJbLHOCThL KiIeTKH(6 4acoB)
12 OOMEH BEIIECTB. 1
13 [Inactuyeckuit oomen. @otocuHTE3. 1
XeMOCHUHTE3
14 DHepreTUIecKuii 1
o0MeH
15 I'enernueckwuii Koz, 1
16 buocunTes Oenka. 1
17 Hexnerounsie popMBbI 5KU3HU —BUPYCHI. 1
Tema 5. PasMHoOKeHre U MHANBHAYAJIbLHOE Pa3BUTHE Opranu3mMos (54acos)
18 1 JlaGoparopHas padora Ne 3.
Kv3HeHHBIN LUK KIIEeTKU. lenenue «Habnronenne Mutos3a B KieT-
KIIETKHA. MuTO3 Kax KOHYMKa KOpeIIKa JTyKa Ha
TFOTOBBIX MHKPOTIpENapaTax»
19 ®opMBI pa3MHOKEHHS OPTAaHU3MOB 1
20 1 Jlabopamopnusie u npaxmu-
Meiios yeckue padvomui 0,5
21 1 Jlabopamopnysie u npaxmu-
OO0pazoBaHue U pa3BUTHE MOJOBBIX KIle- ueckue padomoi 0,5
ToK.OITOTI0TBOPEHHE
22 NnauBunyansHOe pa3BUTHE OPraHU3MOB 1
Tema 6. HaciieicTBEHHOCTh H M3MEHYHBOCTH OPraHu3MoB(54acoB)
23 I'enetnka — Hayka O HacIEACTBEHHOCTH 1
Y U3MEHYUBOCTH
24 3aKOHOMEPHOCTH HacleJ0BaHUS NpHU- 1
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snakoB. MOHOTHOPUIHOE CKpe-
IIUBAHUC
25 JurubpuaHoe cKpernuBanne. 3aKoH He- 1
3aBHCUMOTO HACJICJIOBAHUS IPU3HAKOB
26 CLeruieHHOE HaCJIeJOBaHNE TIPU3HAKOB 1 Jlabopamopnvie u npakmu-
yeckue pabomol:
Pernienue reHeTHUECKHX 3144
27 I'eneTtuka mona. HacnemoBanue npu3Ha- 1
KOB, CLICIUICHHBIX C ITOJIOM
28 WsmenunBocts.HenacneacTeeHHas 1 Jlaboparophas pabota Ne 6.
MU3MEHYUBOCTb «HM3y4yenune MoanprKanuoH-
HO¥ M3MEHYHMBOCTH, TIOCTPOE-
HUE BapUAIMOHHOTO Psifa U
BApUAITMOHHOMN KPUBO
29 HacnencreeHHast "3SMEHYHMBOCTh 1 Jlaboparopnas padorta Ne 7.
«AHanuz MyTanui y 1po3o0-
(Wbl HA TOTOBBIX MHUKPOTIPE-
naparax»
30 I'eneTtnka yenoseka 1 [IpakTtrdeckas padota Ne 2.
«CocTaBrneHue U aHaJIu3 po-
JIOCTIOBHBIX YEJIOBEKa»
Tema 7. CeleKuusi Opranu3MoB, OCHOBBI OuoTexHo1oruu(34aca)
31 Cenexius Kak HayKa U IpoOIecc 1
32 MeTo/IBI ¥ TOCTHIKEHUS CEIeKITUH pac- 1 Oxckypeusi «OCHOBHBIE METO-
TEHHUH U )KUBOTHBIX JIBI ¥ IOCTYDKCHHS CENCKIHH
pacTeHui U XKUBOTHBIX (Ha
CENIEKIUOHHYIO CTAHIIHIO,
IUIEMEHHYIO epMy, COPTOUC-
MBITaTEILHBIN Y4acCTOK I
TETUTUIHOE XO3SHCTBO)
33 BuotexHoorus Kak oTpacib MPOU3BO/I- 1
cTBa
Pe3zepBHOe Bpemst
34 PesepBHOE Bpems 1

Hroro: 34 yaca
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