


IHHOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke TporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTIPENICNICHAS] TOAXO0A0B K (POPMHUPOBAHUIO COJAEPKaHUS YUeOHOTO TIpenaMeTa
«buonorua» cocraBwid: KoHUeNnTyanbHble mnosioxkenus @dI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  TIEJICH, CONEPIKaHMsI, PE3yJNbTaTOB OOyUCHHS W
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBHIITYCKHUKOB, TIOJIOXKECHUSA 00 OOIUX MENAX U
MPUHIMMAX, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmiero oOpaszoBanusa B Poccuiickoii @Denepanuu, a TakKe IMOJOKEHUS O
cnerudrke OHOJIOTHH, €& 3HAUCHUH B TO3HAHWH XUBOUW MPUPOIBI U 00CCIICUCHUH
CYIIIECTBOBAHMS UYEIIOBEUECKOTO 00mmecTBa. COrjlacCHO Ha3BAaHHBIM TIOJIOKCHUSAM,
OTIPENIEIICHB OCHOBHBIE (DYHKITMH MPOTPaMMBI TIO OHOJIOTHH | €€ CTPYKTYpa.

[Tporpamma mno Owuonoruu AT NPEACTABICHUE O LEaAx, 00 oOliei
CTpareruu OOYy4YEHHWs, BOCIHUTAHWS W PA3BUTHA OOYYAIOMIMXCA CPEICTBAMH
yueOHoro mipeameta «buomormsy, ompemenser 00s3aTeIbHOEC TMPEIAMETHOE
colepkaHWe, €ro CTPYKTypy, pacupelnefieHHe 1o pasaeiaaMm H  TeMaw,
PEKOMEHYEMYIO TIOCIICIOBATEIPHOCTh M3YUCHHS y4eOHOTO MaTepuaja ¢ y4&Tom
MEKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA 00pa30oBaTEIBLHOTO
MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaIOIIUXCH.

B nporpaMmme mo OWONOTHM TakXe YUHTHIBAIOTCS TpeOOBaHWA K
TUTAHUPYEMBIM JIAUHOCTHBIM, METANMPEIMETHRIM W TPEAMETHBIM PE3yJbTaTaMm
oOyueHuss B (OPMHPOBAHWHM OCHOBHBIX BHIOB  y4eOHO-TIO3HABATEIIBHON
NEATENHHOCTH/YUEOHBIX JACHCTBUI O00YJaIOMUXCsA 10 OCBOCHHWIO COACPKaHUS
OMOJIOTUUECKOTO 00pa30BaHUs.

B nporpamme mo Guonorum (10—11 xmaccel, 6a30BbIii yPOBEHB) peaNn30BaH
MPUHIAT TIPEEMCTBCHHOCTH B HM3YYCHWUW Owojoruu, Ojaromaps dyemMy B Hel
MPOCMATPUBACTCA HAMPABJIICHHOCTh HA Pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dhopMupoBaHEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUA, IIEHHOCTHBIX
OpPHUEHTAITUH JIMYHOCTH, SKOJOTHIECKOTO MBITTUICHHS, TPEACTABIICHHNH O 3JI0POBOM
o0paze *U3HU U OEpPEeKHBIM OTHOIICHUEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy HapsAmy ¢ u3ydeHHeM OOIEOMOIOTHUECKIX TEOPHH, a Takke 3HAHWH O
CTPOSHUH JKUBBIX CHCTEM PA3HOTO PaHTa W CYIMIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe TO OHOJIOTHH YACJICHO BHUMAHHUE WCIIOJIb30BAHUIO
MOJTYUCHHBIX 3HAHWH B TTOBCETHEBHOM KU3HU ISl PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4HCIIe: MPO(UIAKTHKH HACICACTBEHHBIX 3a00J€BAHUN YEIOBEKA, MEIUKO-
TeHETHUECKOTO KOHCYJIbTHPOBAHHUS, 000CHOBaHMS AKOJIOTHUYECCKH
11e71eCo00pa3HOr0 TMOBEACHUA B OKPYKAIOMICH MPUPOTHON Cpeae, aHaum3a
BJIUSHUSA XO3SHCTBEHHOW ACSITEILHOCTH YEJIOBEKA HA COCTOSIHUE TPHUPOJHBIX W
HUCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHWA K TIPUKJIAAHONW HAMTPABJICHHOCTH
yueOHOro npeamera «bHoorusy MPOAUKTOBAHO HEOOXOAUMOCTHIO 00ECIeUeHUA



YCIIOBHM JUTSL PEIICHUS OTHOW W3 aKTyaJbHBIX 33/1a4 MIKOJFHOTO OHOJIOTHYECKOTO
oOpa3oBaHusa, KoTOopas mpeamnoyiaraeT (QopMupoBaHme y  0OyJarONuXcs
CIIOCOOHOCTH QMaNTHPOBAThCA K WM3MCHCHHSIM JUHAMHUYHO Pa3BHBAIOMIETOCS
COBPEMEHHOT'O MHPA.

buonorns wa ypoBHe cpemHero o0miero o0pa3oBaHHS 3aHAMACT BAXKHOE
Mecto. OHa oOecmeunBaeT (POPMHUPOBAHUE Yy OOYUAIOIIUXCS IMPEACTABICHHH O
HAyYHOW KapTWHE MHpA, PACIIAPSAET W 0000IaeT 3HAHUSA O XUBOW MpUpone, €&
OTJUYUTEIIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHMW3AIlMHd W HBOJIIOIUH, CO3AET
YCIIOBHS  JUIA. TIO3HAHWS  3aKOHOB  JKMBOW  MPHUPOIBI, (HOPMHPOBAHUS
(hyHKIIMOHATPHOW TPAMOTHOCTH, HAaBBIKOB 370pPOBOTO H 0Oe€30macHoro obpasa
KHU3HU, YKOJIOTHUECKOTO MBITIJIEHUS, TICHHOCTHOTO OTHOITICHUS K KHBOU TIPHPOJIEC
1 YEITOBEKY.

Bonbmioe 3HaueHWe OMOIOTHS UMEET TAKXKE TS PEIICHUST BOCTUTATECIILHBIX H
pa3BWBAIOIMX  3a7ad  CpemaHero  o0mero  oOpa3oBaHWs,  COIUAIN3AIAN
oOyuarommxcs. M3ydenne 6monorun obecneunBaeT yCIOBHUSA Ui (HOpMUPOBAHHS
WHTEJUICKTYAJTbHBIX, KOMMYHHKAITMOHHBIX W  HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUUECKOW KYJIBTYPhI, CIIOCOOCTBYET HMHTETPAMK OWOJIOTHUYECKUX 3HAHWH C
MPEICTABIICHAAMH W3 IPYTHUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PU3WKH, XUMUH
n reorpaduu. HasBaHHBIC MOMOXKEHUA O MPEIHA3HAYCHWHW Y4eOHOro IpeaMeTa
«buoyorus» COCTaBWIIM OCHOBY I ONPEACICHUS TMOAXOJAOB K OTOOpYy W
CTPYKTYPHPOBAHHIO €Tr0 COJACPXAHHWSA, TMPEACTABICHHOTO B TIPOrpaMMme TIO
OMOJIOTHH.

Ot0op conepxanusi ydueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIICCTBJIEH C TO3WUIHHA KYJIbTYPOCOOOPA3HOTO TOIX0/Aa, B COOTBETCTBHH C
KOTOPHIM O0yYaromuecs OJKHB OCBOWTH 3HAHWS W YMEHUSA, 3HAYUMBIC IS
dopMmupoBanus 0OIIEH KyJIbTYphI, OMNPEACIAIONIHE aIEeKBATHOS TOBEICHUC
YeJI0BeKa B OKPY KaIOIeH MPUPOJHON cpejae, BOCTPpeOOBAaHHBIE B MOBCEIHEBHOM
JKU3HU M TIPAKTHUECKOH AesATeNbHOCTH. Oco00e MeCTO B 3TOM CHCTEME 3HAHWH
3aHUMAFOT 3JIEMEHTHI COJEPIKaHMs, KOTOPHIE CTy’KaT OCHOBOM /uTsi (hOPMHUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa |
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIOIMX  TyMaHHW3aIu
OMOJIOTUUECKOTO 00pa30BaHMUS.

CTpykTypupoBaHHE COJACpX)aHUA Y4eOHOrOo MaTepuaja B TpOrpaMMe To
OMOJIOTHH  OCYIIECTBJCHO C YYETOM TPUOPUTETHOTO 3HAUCHHUS 3HAHWH 00
OTJUYHUTEIIBHBIX OCOOCHHOCTSX JKWBOW TPHUPOABI, O €€ YPOBHEBOUW OpraHv3ailii
ABOITIOTIMH. B COOTBETCTBHM ¢ 3THM B CTPYKType yueOHOTO mpeamera « bromorus»
BBIJICJICHBI CIICTYIONINE COACpKaTeIbHbIe TUHUHN. «buomorus kak Hayka. MeTo bl
HAay4YHOTO TOo3HaHWM», «KieTka kak Ouosormdeckas cucremay, «Opranm3m Kak



ounojiornueckasa cucremay, «CucreMa WU MHOTooOpa3ue OpPraHUuuECKOrO MUpPay,
«OBOMIOLMSA KUBOU MIPUPOB», « IKOCUCTEMbI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp wm3yuenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBIIaJIcHAE  OOYydYalOMMUMHUCS  3HAHWSAMHU O  CTPYKTYPHO-(PYHKITMOHATEHOMN
OpraHu3allii KUBbIX CHUCTEM PA3HOrO0 paHra M NOPUOOPETCHHE YMEHUM
WCIOIb30BaTh ATWU 3HAHUS AJIsI TPAMOTHBIX JEHCTBUI B OTHOIIEHHWH OOBEKTOB
YKUBOUW MIPUPOJIbI U PEIICHUA PA3IMYHBIX JKU3HCHHBIX TTPOOJIEM.

JlocTrxkeHUE 1€ M3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00€CIEUMBACTCS PEIICHUEM CIEAYIONINX 3a7a4;

OCBOCHUE OOYUYaIOIIUMHUCSI CUCTEMbl 3HAHWU O OWOJIOTHUECKUX TEOPHUSX,
YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPAaBWIAX, CIYXKAIlIMX OCHOBOU
st (OPMUPOBAHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KApTWHE MHpaA, O
METOJaX HAYYHOr'0 MO3HAHMS, CTPOSHUHN, MHOTOO0Pa3uu U 0COOEHHOCTAX KUBBIX
CUCTEM PA3HOr0 YPOBHS OpPraHU3alluH, BbIJAIOIIUXCA OTKPHITHUAX U COBPEMEHHbBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMupoBanre y 0O0ydalOmMUXCS TO3HABATEIBHBIX, WHTEIUICKTYaJIbHBIX W
TBOPYECKUX CMOCOOHOCTEH B MPOIIECCE aHaju3a JAHHBIX O MyTAX Pa3BUTUA B
OMOJIOTMM HAyUYHbIX B3TJIANOB, UJEH WM TMOJAXOJ0B K HM3YUCHHIO KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHu3alluu;

CTAaHOBJICHWE y OOydYalOmmxcs OOmeH KyJabTypbl, (YyHKIHOHATHHOM
IPAMOTHOCTH, PA3BUTUE YMEHUN OOBICHATH U OLICHUBATH SIBJICHUSA OKPYKAIOIIETO
MHpaA JKUBOW MPUPOABl HA OCHOBAHMM 3HAHWN W OMNbITA, MOJIYUYCHHBIX TMpHU
W3y4YeHUN OMOJIOTHH,

dopMupoBanre y OOydYalOmMUXCAd YMEHHHA WUTIOCTPUPOBATh 3HAUCHHE
OMOJIOTUUECKUX 3HAHUN B TMPAKTUUECKOW JEATCIbHOCTH 4YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCMUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOIBI, HEOOXOAMMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHHUS ATHUECKHX
HOPM TIPU NPOBEACHUN OMOJIOTMUYECKUX UCCIICIOBAHMIMA;

OCO3HAHWE [IEHHOCTH OWOJIOTUYECKUX 3HAHWM JJis MOBBILICHUS YPOBHSA
AKOJIOTHYECKOMN KYJIBTYPHI, 111 (POPMUPOBAHUSA HAYUYHOTO MUPOBO33PEHMUS,

MPpYMEHEHHE TTPUOOPETEHHBIX 3HAHWM U YMEHWH B MOBCEIHEBHOM XHU3HU JIJIA
OLCHKH TTOCIIEACTBUUA CBOEH AEATEIIBHOCTH 10 OTHOLIEHUIO K OKPY KAIOLIEN CpeeE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE W COOMOACHHWE Mep MPOPUIAKTHKH
3a00JICBAHUM.

B cucreme cpennero oOmiero oOpazoBanms «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBJISAETCA 00sA3aTENbHBIM YUE€OHBIM MPEIAMETOM, BXOASIIUM B
COCTaB MpeaMeTHON 00s1acTu « ECTeCTBEHHO-HAYUHbIE MPEAMETHI.



JIns n3ydenus OMoOJIOrMA Ha 0a30BOM YPOBHE CpPEeAHEr0 00IIero 0Opa3oBaHus
orBoautca 68 gyacos: B 10 kmacce — 34 yaca (1 gac B Hepemo), B 11 kmacce — 34
yaca (1 gac B Hememo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMH, TEXHUUECCKUMHU U
JIPYTHAMH €CTECTBEHHBIMU HaykaMmHu, (pUiaocouet, ITUKOH, 3CTETUKOW W TIPABOM.
Pons Owmonorum B (opMupoBaHMM COBPEMEHHON HAydyHOW KapTUHBI MHpA.
Cuctema OMOJIOTHYECKUX HAYK.

Metoapl MO3HAHMS KUBOH MTPUPOAB! (HAOTIOIEHNE, SKCTICPUMEHT, OIMCAHUE,
U3MEpeHHe, KiIacCuUKaWa, MOJEIUPOBAaHNE, CTaTHCTHYECKas o0OpaboTka
JAHHBIX ).

JdeMoHCcTpanum:

[Toptpetsr: Y. [lapeun, I'. Menaens, H. K. Konbros, /Ix. Yorcon n ©. Kpuk.

Tabnuiibl U cxeMbl: «MeToAbl MO3HAHUSA KUBOU MPUPOIBIY.

JlaGopaTopHble 1 NpaKTUYEeCKHEe PadOThI:

[Tpaktueckas padora Ne 1. «Mcmonb3oBaHue pa3IUUHBIX METOJIOB MPH
HM3yUYCHUH OUOJOTHUECKHUX OOBEKTOBY.

Tema 2. /KuBble ccTeMbI U UX OPraHU3ALMSL

Kusbie cuctemsl (OMOCUCTEMBI) KaK TIpeaAMeT u3yueHusa ononorun. OTanune
YKUBBIX CUCTEM OT HEOPTraHUUECKON MPUPOIbI.

CaoiicTBa OMOCHCTEM M UX pazHOOOpa3ne. Y POBHHU OPraHU3aii OMOCUCTEM
MOJIEKYJIADHBINA, KJIETOYHBIM, TKAHEBBIW, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOH, SIKOCUCTEMHBIN (OMOTE€OIICHOTHYECKHH ), GrnochepHBIH.

JdeMoHCcTpanum:

Tabnuibsl 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HWY», « YPOBHH OpPraHU3aLUH
YKABOM MPUPOIBIY.

O06opynoBanue: moaeab Mojiekybl JJHK.

Tema 3. Xumnueckuii coCTaB U CTPOEHHE KJIETKH.

XAMHUUECKANA COCTaB KJIETKU. XUMHUECKHUE HJIEMEHThI: MAKPOJIEMEHTHI,
MHUKPO3JIeMeHThl. Bo/ia 1 MUHEPAJIbHBIC BEIIECTBA.

OyHKUMM BOABI M MHUHEPAIbHBIX BeliecTB B KieTke. [loanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OCIKOB. AMUHOKUCIOTHI — MOHOMEPHI OCJIKOB.
Hezamenunmbie ¥ 3aMEHUMbIE aMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYPBl ~OCIIKOBOM MOJICKYJIBI (TIEpBWYHASA, BTOPWYHAS, TPETHUYHAS W
YETBEPTUUHAS CTPYKTypa). XWMHUYECKHE CBOWCTBA OenkoB. buomornueckue
(dbyHKIIMN OEKOB.



®epmentel — Owonormueckue karanm3aropbl. Crtpoenme (Qepmenra:
aKTUBHBIA TEHTp, cyOcrparHas crenuduuanocts. Kodepments. BuramuHbL
Otmans pepMEeHTOB OT HEOPTAHUUYECKUX KaTaJI3aTOPOB.

YrrmeBoasl:  MoOHOcaxapuabl  (TIOKO3a, pubo3a ®W  JAe30KCcHpuO03a),
aucaxapuabsl  (caxaposa, JakTo3a) W MonmMcaxapuabsl  (Kpaxmall, TJIMKOTEH,
1eUTI0I103a). bronornueckne GpyHKIAH yTIIEBOIOB.

Jlumuaer:  Tpurmunepuabl, ¢Gochoaunuab, CTEPOuAb. | HaApPOQUITBHO-
ruapodoOHbIle  cBOlicTBA. buonorumueckne ¢GyHkmmm mummupoB.  CpaBHEHHE
YIJIEBOJIOB, OCJIKOB U JIMMHUAOB KaK UCTOUHUKOB SHEPTHUU.

Hyknennoseie xumcnotel: JHK w PHK. Hykneotmmer — wMoHOMEpPHI
HyKIenHOBBIX KHCITOT. Ctpoenne u ¢pynakmum J[THK. Ctpoenne n ¢pynkmmu PHK.
Buasr PHK. AT®: ctpoenne u hyHKIHH.

[{utonorus — Hayka o kieTke. KiieTouHas Teopust — NpuMep B3auMOACHCTBHS
ueit 1 (GakToB B HAYYHOM MO3HAHWA. METOIbI N3YUCHUS KICTKH.

Knerka kak menoctHas »xuBasg cuctema. OOIME MOPU3HAKH KIETOK:
3aMKHyTas Hapy»kHas MemOpana, MmojekyJyibl JIHK kak reHerwueckuit anmapar,
CUCTEMA CUHTE3a OelKa.

Tunel KIETOK: SyKapuOTHUECKas W mpokapuoTuueckas. (OcoOeHHOCTH
CTPOCHMS TpokapuoThuueckoil kinetku. Kiierounas crenka Oakrepuii. CTpoeHue
SYKApUOTHYECKOW KIETKH. (OCHOBHBIE OTJIMYMUS PACTUTENIBHOHN, >KMBOTHOM H
IpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAIUKC, WX
¢bynaknmn. [Tnazmarnueckas memOpana, €€ cBoiictsa U ¢pynkmmu. [ [uromnazma u eé
opraHonasl. OaHomeMmOpaHHbie opraHouabl kietku: OIIC, ammapat I onbmxw,
Ju30coMbl. [1oyaBTOHOMHBIE OpPraHOWAbLl KJIETKU: MUTOXOHAPWUM, TUIACTHUIBI.
[Tpoucxoxaenre MUTOXOHJpUH W mjactua. Buasl mnactun. HememOpanHble
OpPraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPHUOJU, PECHUUKH,
KryTUKU. OYHKIIMU OPraHOWIOB KJIETKU. BKITIOUeHUS.

Anpo — perynatopHsiii HeHTp kieTku. CTpoeHue sapa: saepHas o00JI0uKa,
KapUOILIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIECTB B KJIETKE.

JdeMoHCcTpamum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIsanu, M. lIneliaeH, P. Bupxos, Ix.
Yorcon, ®©. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hnarpammel:  «PacnpenenieHne XUMHUECKUX SJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B KUBOU MPUPOEY.

Tabmuubl 1 cxembl: «llepuoamyeckass TabaMIA XUMHUUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «bruocunTes Oenkay, «CTpoeHne MOJIEKYJIbl OeJIKay,
«Ctpoenune dpepmenta», «Hyknennossie kuciaotel. J[THK», «CtpoeHne MOIEKyTbI



AT®y», «CtpoeHue 3yKapuOTHUECKON KIIETKW», «CTPOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTPOEHUE NPOKAPUOTHUYECKONW KIIETKWY,
«CTpoeHue sApa KIETKNY, « YTIICBOABY, «JIumuaby.

OOopynoBaHue: CBETOBOM MHUKPOCKOM, O0OpyAOBaHWE Uil MNPOBEACHUS
HAOIIOJICHUIM, HM3MEPEHUM, SKCIEPUMEHTOB, MUKPOMpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHUATBHBIX KIIETOK.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OThHI:

Jlabopatopnas pabora Ne 1. «HM3yueHwe KaTanMTHUECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUJIA3bl WITH KaTanasbl)y.

Jlabopatopnas pabGora Ne 2. «M3ydeHue CTpPOEHHS KIETOK PaCTECHHA,
KUBOTHBIX M OAKTEPHil 1O MUKPOCKOTIOM Ha TOTOBBIX MHKpOTIpENapaTax W ux
OMUCAHUEY.

Tema 4. /KuzHeneATeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WM METa00aM3M. ACCUMIIIALUSA (TTACTHUYECKANH OOMEH) U
JTUCCUMUJIATINS (SHEPreTHYeCKnid OOMEH) — JBE CTOPOHBI €IMHOTO TIpolecca
Metabonu3ma. Pojib 3aKOHOB COXpAHEHUS BEIIECTB W SHEPrMU B TMOHUMAHUU
MeTadonum3ma.

Tunsr oOMenHa BemecTs: aBTOTpodHBIN U TeTepoTpodHbIiA. Porb depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN SHEPTUHU B KIIETKE.

®orocunTes. CperoBas u TemHOBas ¢asbl  ¢doTocuHTe3a. Peakiumn
dborocunTe3a. DPpdekTuBHOCT HOoTOCHHTE3a. 3HAUCHHE (DOTOCHMHTE3A IS KU3HH
Ha 3emuie. Bnusaue ycmosuii cpeasl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBITIIEHUS €TO
MPOYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE OaKkTepuu. 3HAUCHUE XEMOCHUHTE3a i
YKU3HU Ha 3emJie.

OHepreTrueckuii 0OMEH B KJIETKE. PaclliemyieHUe BEIECTB, BBIACIICHUE WU
AKKyMYJIUDOBAaHWE SHEPrUM B KJIETKE. OTambl HSHEPreTHUYECKOro OOMEHa.
['mukonu3. bpoxxenue u ero Buabl. KHUCIOpPOJHOE OKHUCIECHWE, WU KJIETOUHOE
JIbIXaHUE. OKHUCIUTENBHOE dbochopunupopanue. O¢deKkTHBHOCTH
SHEPreTUUECKOro oOMeHa.

Peakrmuu  wmarpuunoro cuHTe3a. [eHermueckas wHbpopmamms u JHK.
Peanmuzanms reneruueckoit mHpOpMaAuM B KICTKE. | €HETHUECKUN KOA W €To
cBoiicTBa. Tpanckpunius — matpuunbii cuHTe3 PHK. Tpancasauus — OMOCHHTES
oenka. Otanbl TpaHchasiuu. KoaupoBanue amuHOkKucCIOT. Ponb pubocoMm B
onocuHTe3€e Oenka.

Hexknerounsie dopmbl xxnu3uu — BUpychl. ctopust oTkpsitust Bupycos (/1. K.
WBanoBckuit). OcCOOCHHOCTH CTPOCHHWA W KWU3HCHHOTO IIMKJIA BHUPYCOB.
bakrepnodarn. bonesnm pacTeHui, XKWUBOTHBIX W HYEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedurmra demoseka (BUU) — Bozbyaurens CITN/la.



OOparHas  TpaHCKpHWIIIIAA, peBepTaza W uWHTEerpaza.  lIpodwmnmakTmka
pacrpoCTpaHEHUsI BUPYCHbBIX 3a00JICBAHUIA.

JdeMoHCcTpanum:

IToptpersi: H. K. Konsnos, JI. . Banosckuii, K. A. Tumupszes.

Tabmuibl 1 cxembl: «Tunel mutanugy, «Metadomusm», «MHUTOXOHIAPHUIY,
«OHepretnueckuii oOMen», «Xnopomnacty, «Dotocuntesy, «Ctpoenne JTHK»,
«Ctpoenue B pyHKIIHOHHPOBaHKE TeHa», «CuHTE3 Oenkay, «[ eHeTHueCcKui Komy,
«Bupycor», «bakrepuodarn», «Ctpoenne m xusHeHHbIH 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Pemmkamms JTHK» .

ObGopynoBanue: Moaenu-anmukammu «Y asoenue JIHK wu Tpanckpumimsy,
«buocunTes 6enka», «CTpoeHUE KIETKUY, MOJEb cTpykTypsbl JJTHK.

Tema S. PazMHoKeHne 1 HHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounpiéi 1y, WM SKM3HEHHBIM 1MWK KiIeTku. MHTepdaza m MHUTO3.
[Tponeccrl, mpotekatomue B wHTepdaze. Perumkamus — peakimmst MaTpUIHOTO
cunteza J[HK. Ctpoenue xpomocoM. XpOMOCOMHBIM HAO0Op — KapUOTHIL.
JluniouHbId W TAJIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMAaTHJBIL.
[{utonorudyeckue OCHOBbI PA3MHOKEHHS W WHIAMBUIYAJIBHOTO  Pa3BUTHSA
OpPraHU3MOB.

Hlenenue kietkn — muto3. Ctagun muto3a. [Ipoiiecchl, NpoucxoAsme Ha
Pa3HBIX CTAUAX MUTO3a. BUOJOrHYecKuii CMBIC MUTO3A.

[Tporpammupyemas rudesb KJIETKH — arnonTo3.

®opMbl pa3MHOKEHUS OPraHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecmnosioro
Pa3MHOXXECHUS: JICJICHUE HAJBOE, I[MOYKOBAHUE OJIHO- W MHOTOKJIETOUHBIX,
CropooOpa3oBaHKe, BEr€TaTUBHOE Pa3MHOXKEHUE. MICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHWU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINHU.

[TonoBoe pa3MHOKEHHE, €r0 OTIMUKSA OT OECIONIOrO.

Meiio3. Craaum meiioza. IIporecchl, MpoucxXoadine Ha CTagusax Meio3za.
[losenenne xpomocom B wMmero3e. KpoccuHrosep. buonormueckuii cmbIiCT U
3HAYECHUE MEN03a.

l'ametorenes — mpoiecc 0Opa3OBaHUA TMOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKUM M AMYHUKHA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KIIETOK — TaMeT (CIepMaTO30Wa, SHWIICKIETKA) — CHEPMATOreHe3 W OBOTCHES.
OcoOeHHOCTH CTPOEHUS SAUIECKIETOK M cnepMaTo30uaoB. OIUIOA0TBOPEHUE.
[TapTenorenes.

WunuBnnyanpHoe pasBuTHe (OHTOTeHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMmOpuorene3). DTarbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKABOTHBIX:
npoOJieHue, TacTpyiaius, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHEe. THIIBI
MOCTAMOPHOHAIBHOTO PA3BUTHS. TPSAMOE, HempsiMoe (MMunMHOYHOE). BrusHwue



Cpenbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIMIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u passutue pacreHuit. OHTOr€HE3 IBETKOBOTO PACTCHUS. CTPOCHHE
CEMEHHU, CTaJANM PA3BUTHS.

JdeMoHCcTpamum:

Tabmuil 1 cxembl: «DOpMbI Pa3MHOKEHHUS OPraHu3MoB», «J[BoiHOE
OMJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE Pa3MHOKECHHE
pactenuity, «J/lenenue kietku Oaktepui», «CTPOEHUE TMOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsiéi nmukim», «Pemmukanms JHK», «Mwutosy,
«Meiiosy, «IIpsamoe u HenpsAMoe pa3BUTHEY, «[ aMETOTeHE3 Y MIIEKONUTAIOIIHUX U
yenoBekay, «OCHOBHbBIC CTA/IMU OHTOTCHE3A.

OGopynoBaHue: MUKPOCKOIL, MUKPOIpENnapaThl «CnepMato3ouast
MJICKOTIUTAIOLIEroy, «SIHIeKneTka Miekonurtatomero», «KapmoknHnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEIb-aniiukanua «JleneHue KIeTKu», MOJETb
JIHK, mosens MmeTada3HOM XPOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

Jlabopatopnas padora Ne 3. «HaGmomenume MuTO3a B KJI€TKAaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopatopHas padora Ne 4. «HM3yueHwe CTpOEHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIPENaparaxy.

Tema 6. HacieACTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamet v 3anaum reHeTUKA. MIcTOpua pa3BUTHA TeHETUKHU. Ponb uTonorun
U SMOpHOJIOTUM B CTAHOBJICHUM TEeHETHMKHU. Bkian poccuiickux v 3apyOeiKHbIX
YUEHBIX B Pa3BUTHE TCHETUKH. METOAbl TEHETHKH (THOPHUIOIOTHUYCCKHUH,
IUTOTEHETUYECKAN, MOJICKYJSIPHO-TeHeTHUECKH ). (OCHOBHBIE TECHETHUCCKHE
noHATHA. [ 'eHeTHUeCcKash CUMBOJIMKA, UCTIOIb3yEMas B CXEMaX CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJICIOBAHMS MPU3HAKOB, YCTaHOBJICHHBIE [. MeHaenem.
MoHOruOpUAHOE CKpEIIMBAHUE. 3aKOH €IMHO00pa3us THUOPUIIOB MEPBOTO
nokoneHusa. IlpaBuiao AOMUHUpOBAHWS. 3aKOH PACHICIUICHUS MPHU3HAKOB.
I'mnotesa uynctoThl TaMeT. [101HOE M HEMOTHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpeluBaHWE. 3aKOH  HE3aBHCMMOIO  HAcCJIeAOBaHMS
npu3HaKkoB.  lluToreHeTHMueckWe  OCHOBbI  AUTMOPUJIHOTO  CKPEIIMBAHMS.
AHanuzupyouiee ckpenmpanne. Menonp30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS
JUISl ONPEICSICHHS TEHOTUMA 0CO0u.

CueruieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana o
CLEIJICHHOMY HACJE0BAHUIO TeHOB. HapyllieHue CUErieHrua reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHAs TEOPUS HACIECTBECHHOCTH. | €eHETUUECKUE KaPTHI.



I'enerrka nosa. XpoMOCOMHOE ONpEACsiCHUE ToJia. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOrameTHble W TeTEepOraMeTHbIe OpraHu3Mbl. HacrmenoBanue
MMPU3HAKOB, CLEIMJIEHHBIX C MOJIOM.

N3meHnunBOCTh. BBl N3MEHUNBOCTH: HEHACICICTBEHHAS U HACIICACTBCHHAS.
Pome  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapPAKTEPUCTHKA
MOAU(UKAIMMOHHON M3MEHUMBOCTH. BapuanvoHHbIHM P ¥ BapualiioOHHAs KPUBAs.
Hopma peakuum npusHaka. KonuuecTBEHHBIE M KAUECTBEHHBIC MPU3HAKU U KX
HOpMa peakimu. CBoMcTBAa MOAU(DIHKAITMOHHON N3MEHUYHBOCTH.

HacnencrBennada, WiM TEeHOTUNHYECKAsA, W3MEHUMBOCTh. KomOWHaTHBHaA
W3MEHYMBOCTh. MeHo3 U TMOJ0BOM Mpolecc — OCHOBA KOMOWHATHUBHOM
W3MEHUMBOCTH. MyTarimonHas n3MeHunBOCTh. Kimaccudukarms MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa u mpuumHbl MyTaiuii. MyTtareHabie (pakToOpHI.
3aKOH TOMOJIOTHUECKHUX PAJOB B HACAEACTBeHHOM n3MeHunBocTy H. M. BaBunosa.

BuesanepHasd HacneCTBEHHOCTh U NU3MEHYHUBOCTD.

I'enetnka uyenoBeka. Kapuormn uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKA: TCHCAIOTHUCCKUM, OIM3HEIIOBBIN, IINTOTCHETHYCCKUM, OMOXUMUUYCCKHM,
MOJIEKYJIIPHO-TCHETUUECKHAMN. CoBpemeHHOE ONPENECTICHAE T€HOTHNA:
MOJTHOT€HOMHOE CEKBCHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[1I1P-anamm3a. HacmeacTeeHasie 3a00jicBaHUS YEJIOBEKA: TCHHBIC OOJIC3HHU,
0OJIE3HU C HACJEJACTBEHHOW MPEAPACOI0KEHHOCTHIO, XPOMOCOMHBIE OOJIE3HMU.
Comaruueckue M reHepaTtuBHbie MyTaluu. CTBoJIOBbIe KiETKH. [IpuHIUTIBI
3I0POBOTO 00pa3a KU3HU, TUArHOCTUKH, TPOPUITAKTHKA U JICUCHUS TEHETHICCKUX
0osne3Hell. MeanKo-reHeTUUEeCKOE KOHCYJIbTUPOBAHUE. 3HAUCHUE MEAMIIMHCKOM
TE€HETUKU B IPEAOTBPAILICHUH U JICUCHUHU T€HETHYECKUX 3a00JICBaHUM YeIOBEKA.

JdeMoHCcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. Bapuos.

Tabnmumer ©W = CXEMBI: «MoHOTHOpHIAHOE  CKpEIMBAaHUE H  €ro
LIUTOT€HETUYECKAST OCHOBA», «3aKOH PACIICIJICHUS W €ro IUTOTCHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  ramer»,  «/lurubpuaHoe  CKpEIIUBAHUEY,
«lluTosiornyeckne  OCHOBbI ~ JUTUOPUAHOTO  cKpemuBanusy,  «Meito3y,
«B3auMonmeincTBue amIenpHBIX TE€HOBY», «l'€HeTHMUeCKHe KapThl PaCTCHHIA,
JKUBOTHBIX W Y€OBEKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACJIECIOBAHMS,
CIEIUICHHOTO C TmojioMm», «KapuoTunmbsl 4YenoBeka W KHBOTHBIX», «Buasl
U3MEHUUBOCTHY, «MomudpukanrnonHas W3MEHUHBOCTH», «Hacnenosanme pesyc-
(haktopay, «I'eneTrka rpymnm KpoBmu», «MyTarimoHHAs U3MEHUYHUBOCTHY.

OOGopynoBanue: MoJeau-anmiukanuu «MOHOTUOPUIHOE CKPELIMBAHUEY,
«Henonnoe nomunupoBaHue», «JurubpuaHoe ckpemuBanuey, «llepexpéct



XpOMOCOMY», MHKPOCKOI W MHKpomnpenapar «J/lpo3odwmma» (HOopMa, MyTaruu
(hopMBI KPBUTEEB M OKPACKH TeJia), repbapuii «I opox moceBHONY.

JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

Jlabopatopnas padora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIHOTO H
TUTHOPUIHOTO CKPEIIUBAHMS Y APO30(HITBI Ha TOTOBBIX MHKPOTIPENapaTaxy.

JlaGoparopnas pabdora Ne 6. «M3yuenue MmoandpuKanmOHHOW H3MECHUNBOCTH,
MOCTPOEHUE BAPUALMOHHOTO PANA U BAPUALIMOHHOW KPUBOWY.

Jlabopatopnas pabora Ne 7. «Ananm3 myTanuii y Apo30¢uiasl Ha TOTOBBIX
MHUKpPOTIpEnapaTaxy.

IIpaktnueckas pabora Ne 2. «CocTaBlieHHME W aHaJu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHIL

Cenekuua Kak HayKa W MPOIECC. 3apOKIACHUE CEJICKIUU U JOMECTUKAIUA.
Yuenne H. WM. BaBwioBa o0 I1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpa3us
KYJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIACHUA AOMAITHUX XKUBOTHBIX. CopT,
MOpoJia, ITAMM.

CoBpeMeHHbIE METOIbI CeNEKIUU. MaccoBbIi U UHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM PACTeHUH W KUBOTHbIX. OLIEHKA 3KCTepbepa. BIM3KOPOJACTBEHHOE
ckpelBaHue — uHOpuAWHr. Yucras nunus. CKpEIIUBAHWE YHWCTHIX JIMHUH.
I'ereposuc, unm rubpuaHas cuwia. HepoACTBEHHOE CKpEIIMBAHUE — ayTOPUAMHT.
OtrnanénHasa ruOpuamzanma M €€ ycnexu. VICKycCTBEHHBIM MyTareHe3 H
MOJIYYEHHUE TOJIMIUIOUIOB. JIOCTHIKEHUS CENEKIMU PACTCHHM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus kak OTpacib MPOU3BOACTBA. | €HHAA WHXKEHEpHUs. OTarbl
coznanus pexomOuHantHOW JIHK wu TpaHcrennbix opranusmoB. KiietouHas
nHkeHepua. Kiietounsie KyabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTCHUM.
KnoHupoBanue BbICOKOMPOAYKTHUBHBIX CEJIbCKOXO3AMUCTBEHHBIX OPraHU3MOB.

Okojiornyecknue W dtudyeckue  npobnembi. MO -  reHeTHYecKHu
MOAUDUITIPOBAHHBIC OPTAHU3MBI.
JleMoHCTpamu:

[Toptpers: H. . Basunos, Y. B. Muuypun, ['. 1. Kapneuenko, M. @.
HBaHoB.

Tabnuisl U cxembl: KapTa «lleHTphl MPOUCXOXKIAECHUS U MHOT000pazus
KYyJbTYPHBIX pacTenuity, «[lopoasl ToMalHUX KUBOTHBIXY», «COpTa KyJIbTYPHBIX
pactenui», «OTnanénnas rudpuanzanusy», «Pabotsl akagemuka M. ®@. HBanoBay,
«JTomummonaus», «OObeKThl OUOTEXHONOTUNY», «KIleTOuHblE KYyJBTYpHl U
KJIOHUpOBaHuey, « KOHCTPpyUPOBAHKE U MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHre: MYJISKH TUIOAOB M KOPHETIONOB AUKUX (POPM 1 KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlaGopaTopHble 1 NpaKTUYECKHE PA0OTHI:

Okckypcusa «OCHOBHBIE METOJBI W JIOCTH)KCHHUSA CEICKIMH PacTCHUH W
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO dbepmy,
COPTOMCIBITATENIBHBIN  YUacTOK, B TEIUIMYHOE XO3AMCTBO, J1abOpaTOpHIO
arpOYHHUBEPCUTETA WJIM HAYTHOTO TICHTPA)».

11 KVIACC

Tema 1. DBoIOLIUOHHAS OUOJIOTHISL

[IpeanochbuUTKH BO3HWKHOBEHHS JBOJIIOIMOHHONW TEOPHH. OBOJIOIMOHHAS
Teopus U €€ MeCcTO B OMONOTHH. BnusHue »BOMOIMOHHONW TECOPUM HA PA3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CeunerensctBa 3BOONMK. [lasieoHTONOTHUECKUE: TOCIEA0BATENBHOCTh
MOSBJICHUS BHUJOB B TMAJICOHTOJOTHYECKON JICTONMCH, TEPEXOTHBIE (DOPMBI.
buoreorpadguueckue: ¢xoacTpo u pazmuune dhayH U (aop MAaTEPHKOB U OCTPOBOB.

OMOpPHUOJOTHUUECKUE: CXOJACTBA M pa3iMuuvs 3MOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTENHHO-aHATOMHUYECKHAE. TOMOJIOTHYHBIC, aAHAJIOTHYHBIC,
PYIMMEHTApPHBIC OpPTaHBI, aTaBU3MbBI. MOJEKYIAPHO-OMOXUMHUYECKHUE. CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX META0OJMYECKUX MyTeH y BCEX
OpPraHu3MOB.

OpomtonmonHas teopus Y. JlapsuHa. IIpeamochiiKh BO3HUKHOBEHHUSA
JapBUHU3MA. J[BYOKYIIHME CHIIBI SBOJIONMH BUIOB 1o JlapBuHy (HM30BITOUHOE
Pa3MHOXEHHE TIPU OTPAHWUICHHOCTH PECYPCOB, HEOTPEACIEHHAs W3MEHUHNBOCTD,
6oprba 3a CyIEeCTBOBAHUE, €CTECTBEHHBIH OTOOP).

Cunrernueckas Teopus 3Bojonun (CT3) 1 €€ OCHOBHBIEC MOJI0KEHHUA.

Muxkpossomorus. [lomymsaiusa kak equHUTA BUIA U YBOJTIOIHH.

JIBmoxyrue cutbl ((haKTOPBI) HBOJIOIMU BUIOB B Tpupoae. MyTarmoHHBIH
mporecc M KOMOWHATUBHAS W3MEHUHMBOCTH. [lOMysAIMOHHBIE BONHBI W ApEH(]
reHoB. Mzossamus u Murparus.

EcrecTBennpiii orbop — Hanpasmsrommii  ¢dakrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpAa.

[TpucrocoO0MeHHOCTh OPraHU3MOB KakK pe3yibTaT SBOMIONWA. [IpumMeps
MPUCTIOCOOJICHHI Y OpraHu3MoB. ApoMop¢h03bl ¥ HAHOATATITAIIH.

Bun wu BumooOpasosanme. Kpurepmm Buma. OcHOBHbIE  (HOPMBI
BHA1000pa30BaHus . reorpauuecKoe, IKOJIOTHICCKOE.

Makpossomorusi.  DopMbl  ABONIONUHN:  (pusieTHYecKas, JIUBEPTEHTHAS,
KOHBEPreHTHas, mapajuiesibHast. HeoOpaTuMocTh IBOTIOIHH.

[TponcxoxkaeHne OT HeCIEMATM3UPOBAHHBIX TpenkoB. [Iporpeccupyromas
crieruanm3anys. AJanTUBHAA paguaItus.

JdeMoHCTpamum:



IToptpersi: K. JIunneit, XK. b. Jlamapk, U. Japsun, B. O. Kopanesckuii, K.
M. Bap, 2. I'ekkens, ©. Mionnep, A. H. Cesepiios.
Tabnuiibl u cxembl: «Pa3BUTHE OPraHMUECKOro MUpa Ha 3eMJie», «3apoAbln

MO3BOHOUYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObl 32
cymectBoBanuey, «EctectBeHHbIH 0TOOPY, «MHOroo0pasue COpTOB pacTCHUI»,
«MHorooOpa3ue  MOpoA  KUBOTHBIXY, «Tonynsuuny, «MyTanuoHHas

U3MEHUHUBOCTEY», «ApoMopdo3sny, «Uamoamanrammmy, «OOmIas aereHeparusy,
«JIsmxymue cunbl  sBOMIONMK», «Kapra-cxema wapmpyrta mytemectsuas Y.
Hapsuna», «boppba 3a cymecTBoBaHue», «lIprucmocoOMeHHOCTs OPraHU3MOBY,
«["eorpadmueckoe Bua000pa3oBaHUE), « IKOJOTHUECKOE BUI000OPA30BAHUEY.

OO0opynoBaHUE: KOJUICKIMS HACEKOMBIX C PA3JIMUYHBIMU THUIAMHU OKPACKH,
HAa0Op TJIOAOB U CEMAH, KOJUieKiua «lIpuMepsl 3alIUTHBIX MPUCIOCOOICHUN Y
KUBOTHBIX», MOJAENb «OCHOBHBIC HAMPABJICHUSA SBOIOLMUY, 00BbEMHAA MOJEINb
«CTpOoeHME TOJIOBHOT'O MO3Ta MO3BOHOUHBIX).

buoreorpadmueckas kapra wwupa, Kojuieknua «DOpMBI  COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuily, wmoxaenp anmmkanus «llepekpéct
XpOMOCOMY, BjaxHbie Tmpenaparbl «Pa3utne Hacekomoro», «Pa3Butue
JATYIITKAY», MUKporpenapaTt «Jlpo3odwma» (Hopma, mytammu (GOpMBI KPBLIBEB U
OKPACKH TeIa).

JlaGopaTopHble 1 NpaKTUYECKHE PA0OThHI:

JlaGoparopnas padora Ne 1. «CpaBHeHHe BHJIOB 1O MOP(OJIOTHYESCKOMY
KPUTEPHUIO».

Jlabopatopnas pabota Ne 2. «Onucanue mpUCIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HU HA 3emJie.

JloHayuHbl€ TPENCTABJCHUSA O 3aPOXKIACHUM >KU3HHU. HaydyHbie TUMOTE3BI
BO3HUKHOBEHHUA KU3HM Ha 3emjie. aOMOreHe3 W NaHCIepMHs. XHUMHUUECKasd
3BOMIOLMSA. AOMOTEHHBIA CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
OKCMEPUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOHN 3BoJoIuu. HauanbHbie 3Tamnbl
ounonornueckoit sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBECHHE MPOTOKJICTKU. [lepBble KIETKM W KX 3BOJIOLMS.
OopMUPOBAHNE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazBuTHe xu3Hu Ha 3emsie mo 3paMm U nepuojam. Karapxel. Apxeiickas u
nmpoTepo3oiickas d3pbl. [laneosolickas 3pa U €€ TMepuojabl: KeMOPHUUCKHUH,
OPJOBUKCKHM, CUITYPUNCKAM, ICBOHCKUN, KAMEHHOYTOJIbHBINA, TIEPMCKHUU.

Me3zo30ickas 3pa 1 €€ epruoIibl; TPHACOBBIN, FOPCKUA, MEJIOBOMA.

KaitHo3oiickads »5spa u €€ TepuoAbl. MAJCOTCHOBBINA, HEOTCHOBBIN,
AHTPOIIOTCHOBBIM.



XapakTepuCcTUKa KJIMMaTa U TeoJIOTHYECKUX mporieccoB. OCHOBHbBIC 3Taribl
ABOJTIOIIMM PACTUTEIIBHOTO W JKMBOTHOTO MHpa. Apomopdo3bsl y pacTeHuil u
*KUBOTHBIX. [losIBlIEHUE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOr0 MHUpa KakK OTpakeHue HBOMOIMU. OCHOBHBIC
CUCTEMATUUECKUE TPYIINbl OPraHU3MOB.

DBOJIIOIUA YeJIOBeKA. AHTPOIOJIOTHA KaK Hayka. Pa3BuTre npeACTaBiIeHUN O
MPOUCXOXKJECHUM uelioBeKka. MeTonbl u3ydeHHs aHTpororeHeza. CxoacTBa u
pa3inuuA YeJI0BEKA U KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE UETTIOBEKA.

JBmwxymme — cwimbl  (pakTophl)  aHTPOIOTEHE3a. Hacnencreennas
W3MEHYMBOCTh W  €CTECTBEHHBIM oTOOp. OOIlIeCTBEHHbIH 00pa3  KW3HW,
W3TOTOBJICHUE OPYIUH TPYAa, MBIILICHUE, PEYb.

OCHOBHbIE CTAJIMA U BETBH 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK
ymenbiid, Yenosek npamoxoadammi, Yenosek Heanaepranbckui, Yemosek
pasyMHblii. Haxonku HMCKOMAaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBAHHUS, 00JacTh
pacrpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIU.

UYenoeeueckue  pacel. OcCHOBHBIE  OOJBIIME  pachl.  €BPOIMECOUIHAA
(eBpasmiickas),  Herpo-aBCTpaJioWgHas  (dPKBaTOpPHANbHAS),  MOHTOJIOMAHAS
(a3maTcko-amMepuKkaHckas).  UepThl  MPUCHOCOOJICHHOCTH  MPEACTaBUTENICH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYLIECTBOBaHMSA. EJNHMHCTBO UEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpetsi: ®. Penu, JI. ITactep, A. M. Onmapun, C. Mumnep, I'. Opu, Y.
JapBuH.

Tabmumer 1 cxembl: «Bo3aukHoBeHMe CoONMHEUHOM CcHCTEMBI», «PassuTune
oprandueckoro Mmupa», «PactutensHas wietka», <«OKUBOTHas  KJETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHAsd CHUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHME AHATOMUYECKUX YEPT CTPOCHUS UEJIOBEKA M 4YEJIOBEKOOOPa3HbIX
00e3baH», «OCHOBHbIE MeECTa MAJICOHTOJIOTMUYECKUX  HAXOJO0K  MPEIKOB
COBPEMEHHOI'0 4YeJOBEKay, «JlpeBHenmme moam», «lpesHue moam», «llepsbie
COBPEMEHHBIE IO/, «UETOBEUECKHUE Pachl».

O6opynosanne:  mymsiku  «[Ipomcxoxkaenne — demoBeka»  (OFOCTHI
aBCTPAIONUTEKA, TUTEKAHTPOMA, HEaHAEPTablla, KPOMAHbOHIIA), CIACTKHA WIH
N300paKCHUS KAaMEHHBIX OpPYAWi TEePBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyOmna, ckpebma), TEOXpoHOJOTHUECKas Talnwia, KOJUIeKIus  «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHUIY.

JlaGopaTopHble 1 NpaKTUYECKHE PAOOTHI:

[TpakTrueckas pabora Ne 1. «M3yueHne MCKOMAEMbIX OCTATKOB PAaCTEHUH H
YKUBOTHBIX B KOJUICKLIHASIX).



OKCKypcHsi «OBOJIONAS OPraHUYECKOTO MHpa Ha 3emye» (B €CTECTBEHHO-
HAyYHBIH WA KPaeBEAUCCKUI My3eit).

Tema 3. Opranu3mMbl U OKpYy>Karolas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4uu U pa3aeiibl SKOJOrur. MeToIbl SKOJIOTHYECKUX
UCCIIETIOBAHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO UETIOBEKA.

Cpenbl oOuTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPraHU3MEHHAA.

Oxonoruueckue ¢akropel. Kiaccudukanms SKoJorudeckux  (HaKTOpOB:
abuoTuueckue, OMOTHUECKHME W AaHTPOMOreHHbie. JIeHCTBHE HKOIOTMUECKUX
(hakTOPOB HA OPraHU3MBI.

AbGuoTtrueckue (HaKTOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOaN3M.
[Ipucniocobnennss  OpraHU3MOB K  JEWCTBHIO  a0MOTHUYECKMX  (PakTOpOB.
buonornueckne puTMBI.

buornueckne  daxtopel.  Bumel  OMOTHUECKHMX — B3aUMOJCHCTBHIA:
KOHKYPEHITHS, XUITHNYECTBO, cuMOn03 u ero (opmsl. [lapasutusm, koonepanms,
MyTyaju3M, KOMMEHCAJIM3M (KBApTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAIH3M,
HEWTpanu3M. 3HAueHUE OWUOTUYECKUX B3aUMOACHCTBUM MJisl CYIIECTBOBAHUS
OpPraHKW3MOB B MPUPOAHBIX COODINECTBAX.

OKOJIOTUYECKUE  XApaKTEpUCTUKU monyJisiiuu. (OCHOBHBIE TMOKa3aTeNH
MONYJISIIUU; YHUCJICHHOCTh, MIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanua. JJuHaMuKka 4uCACHHOCTH MONMYJISALUNA U €€ PEeryJIsiius.

JleMoHCcTpamum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkernb.

Tabnuubl 1 cxembl: kapta «llpupoanbie 30Hb 3eMin», «Cpeapl oOUTAHUSA
opranu3moBy, «®Doronepuoausmy, «llonynauun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH TTOMYJIsAnn nHPy30puu-Tyenpkny, «Ilumessie memm.

JlaGopaTopHble 1 NpaKTUYEeCKHE PabdOThHI:

JlaGoparopnas pabora Ne 3. «Mopdomornueckre 0COOSHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUAY.

JlaGoparopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U PA3BUTHUE UECPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «IToacyéT mioTHOCTH MOMYJIAILMN Pa3HbIX BUIAOB
pPaCTECHUINY.

Tema 4. Coob1ecTBa U 3K0JI0rHYECKHE CHCTEMBIL.

CoobmiecTtBo opranuaMoB — OuolieHo3. CTpPYKTypbl OHMOLICHO3a: BUI0BAas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mmmieBast). Bunabi-nomMmuHantel. CBA3UM B
OHOLIEHO3E.

Okojioruueckne Ccuctembl (dkocuctemsbl). [lomstne 006 »sKocHCcTeME W
ouoreoneHoze. OYHKIHMOHAJIbHBIE KOMIIOHEHTHl SKOCUCTEMBI: TMPOIYLICHTHI,



KOHCYMEHTBI, PEAYIEHTH. KpyroBopoT BEMIECTB ¥ TOTOK SHEPTHH B HKOCUCTEME.
Tpodwrueckne (TuIEBbIE) YPOBHH 3KOCHUCTEMBI. [lWimeBbie TIeMA W CETH.
OCHOBHbIE TOKAa3aTeJIM SKOCUCTEMBI: OuOMacca, TPOAYKUHSA. ODKOJOTHUYECKHE
MUPaMHUABI.  TPOAYKIIMHA, YHUCICHHOCTH, Owmomacchl. CBOWCTBA DKOCHCTEM:
YCTOWYHUBOCTH, CaMOperyJisus, pa3Butue. CyKIECCHSI.

[TpupoaHbIe YKOCHCTEMBI. DKOCHCTEMBI 03EP W PEeK. DKOCHUCTEMAa XBOHHOTO
WM MIAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOT€HHBIE  SKOCUCTEMBI.  ATpO3KOCUCTEMbI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X034MCTBEHHOE 3HAUCHHUE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢akTop yCTOMUMBOCTH »dKocHcTeM. CoxpaHEHHE
OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emiie.

Yuenne B. U. Bepnanckoro o 6uocdepe. I'panuIbl, cocTaB U CTPYKTypa
omocdepnl. XKusoe BemectBo m ero (ynkmun. OcobeHHOcTH OMocdepbl Kak
rio0aibHON SKocHCTeMbl. J/lMHaMWYeckoe paBHOBecWe W oOparHas CBsA3b B
ounocdepe.

KpyroBopoThl BemecTs 1 OHOTCOXMMHUYECKUE TTUKITBI AJIEMEHTOB (yTJepo/a,
a30Ta). 30HATbHOCTH Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBo B Omocdepe 3emian. AHTPONIOreHHBIE H3MEHEHH B Onocdepe.
I'moGanbHBIE SKOJIOTHYECKUE MTPOOIEMBI.

CocylecTBOBaHHE MIPHAPOIBI u YeJI0BEUECTRA. CoxpaHeHue
onopasznooOpasng Kak OCHOBA ycToiunBocTr Omocdepsi. OCHOBA parmoOHAIBHOTO
yOpPaBJICHUS TPUPOJHBIMH pPECypcaMHd M WX HCHOJb3oBaHUE. JloCTHXEHHS
OMOJIOTHU U OXPaHa MPUPOJIbI.

JdeMoHCcTpanum:

IToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepaaackuii.

Tabmuibsl u cxemsl: «llumesbie nenu», «BbUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipupomubie cooOmectBay, «llemn mwTaHus», «IKOJOTHUECKAT THPAMUTIAY,
«buocdepa n yenmoBek», «IKOCUCTEMA MAPOKOJIIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjecay, «bwomeHo3d Bomoémay, «ArponeHod», «lIpumepHbie
AHTPOTIOTEHHBIE ~ BO3JCHCTBUS HA MNpHPOAY», «BaxHelmme UCTOUYHHUKH
3arps3HCHMS BO3/IyXa W TPYHTOBBIX BOM», «[louBa — BaXkHEHImas COCTaBIISIONIAS
onocheprry, «Daktopsl aerpaganuu mousy, «llapaukossiii 3hdekTy, «DakTophi
pPaavoaKTHBHOTO 3arps3HeHus Owocdeprry, «OO0mas crpykrypa Omocheps,
«Pacnipoctpanenne xu3snm B Omocdepe», «O30HOBBIM dKpaH OuOChEpH»,
«KpyrosopoT yriepona B 6uocdepey, «KpyroBopoT a3oTa B IpHpOIC».

OOGopynoBanue: Mojenb-anmaukanua « Tunuuneie OHOLICHO3BIY, TepOapuit
«PactutenpHbie cOO0IIECTBAaY, KOJJIEKIIMA «buorieHo3y, «Bpeautenn BaKHEHITNX
CENIbCKOXO3AMCTBEHHBIX  KYJIbTYpP», Tepbapud W KOJUICKIMH PACTCHUN W
KUBOTHBIX, TIPUHAMICKAINAE K PA3HBIM HKOJOTHUYCCKAM TPYIaM OJHOTO BHW/A,



Kpacnas kuura Poccuiickoit ®eneparuu, H300pakKeHUS OXPaHIEMbBIX BHJIOB
PACTEHUN Y )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110
BUOJIOTUM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COQO, ycraHaBauBarOTCs TPeOOBAaHUA K pe3yJibTaTam
OCBOCHMSA OOYyYalIIMMHCA TPOrpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METATIPEIMETHBIM ¥ TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType JHYHOCTHBIX PE3YJILTATOB OCBOCHUS mpeamera «buomorus»
BBIJICTICHBI CJICYIOIINE COCTABJIAIONINE. OCO3HAHUE OOYYaAIOIMIUMHUCS POCCUHCKOMN
IrPa’kIaHCKON UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
W CaMOOMNPEACICHUIO, HaJMUuMe MOTHBAllMM K  OOY4YeHHMIO  OHMOJIOTHH,
1IeJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKIACHWM JUYHOCTA HA OCHOBE
KITFOUEBBIX IIEHHOCTEM W HMCTOPUYECKUX TPAAULMK Pa3BUTHA OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIbBHOCTA [IEHHOCTHO-CMBICJIOBBIMHA  YCTAHOBKAMH, TIPUCYIIIUMH CHCTEME
OMOJIOTHYECKOTO  00pa3oBaHUs, HaJIWYHWE HSKOJOTHUECKOTO MPaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH 1IEJIA U CTPOUTH KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUA OpeaMeTa «buojgorusay AoCTUrarTcs B
€IMHCTBE Y4YeOHOW W BOCHHUTATENIBHON JEATENIBHOCTH B COOTBETCTBHU C
TPAAUIIHOHHBIMH POCCUUCKUMH COIUMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMHA B OOIINECTBE MpaBWJIAMH M HOPMaMH
MOBEACHNUA W CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHUA |
CaMOpPa3BUTHA, PA3BUTHA BHYTPEHHEH TO3WIHAM JIMYHOCTH, IATPUOTHU3MA,
YBAXXCHUA K 3aKOHY W IMPABOIOPAJKY, YEJIOBEKY TPYJa U CTAPIIEMY MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OEPEKHOTO OTHOIICHWS K KYJIbTYPHOMY HACIASIUIO |
TpaAULASAM MHOTOHAIMOHAIbHOTO Hapoja Poccuiickoit denepanuu, npupoac u
OKPYXKAOIIEH Cpeae.

JInuHOCTHBIE PE3yJIbTaThl OCBOCHHA yueOHOro mpeaMera «buomorus»
JTOJHKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH IIO3WIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpPMEHTALMH, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHHUW, COOTBETCTBYIOIIHNX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOINECTBa, PACIIUPEHUE KU3HEHHOTO
ONbITA WU ONbITA ACATEIBHOCTH B IMPOLIECCE peaM3allii OCHOBHBIX HAIMPAaBJICHUN
BOCIIUTATEIbHON IEATECIbHOCTH, B TOM YHMCJIC B YACTH:

1) rpaskaaHCcKoOro BOCIMTAHUS:

c(hopMHUPOBAHHOCTh IPaXKAaHCKOM MO3UITHHN 00YyJaIOMerocss Kak akTHBHOTO 1

OTBETCTBEHHOTO YJICHA POCCUMCKOrO OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TpPaB M OOSI3aHHOCTEH, YBaXKEHUE
3aKOHA W MPaBOMOPIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MACATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEUICHWH Y4YEOHBIX W MO3HABATEIbHBIX 33J/1a4, BHIMOJHECHUHU
OMOJIOTUUECKUX HKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACIATh COOCTBEHHYIO TMO3UIMIO MO OTHOIIECHHUIO K
ABJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX ACUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJEH C Pa3HbIMU YOEKICHUAMU, KYJIbTYPHBIMU LIEHHOCTAMU U
COIMAIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHWUYECTBY B MPOLIECCE COBMECTHOIO BBHIMIOJIHEHUA
yueOHBIX, TMO3HABATEJIbHBIX W HCCICAOBATEIbCKUX 33/1a4, YBAXKHUTEJIbHOTO
OTHOILIEHHUS K MHEHHWIO OIIMOHEHTOB TMpPU OOCYXKJICHUU CHOPHBIX BOMPOCOB
OMOJIOTMUECKOTO COJIECPKAHUS

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKOHN NEATEIbHOCTH,

2) NaTPpUOTUYECKOTr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCUMCKON rpakAaHCKOM UACHTUYHOCTH,
MaTpuoTHU3Ma, YBAXXKEHUS K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH NEPEN
Pommnoit, ropmoctm 3a cBOW Kkpail, cBOO PoawHy, CBOMl A3BIK M KYJIBTYpY,
MPOIIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM TPUPO/IbI,
JNoCTHXEeHUsAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLICHWBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHUE H
pa3BuTue OWOJOTWM, MOHWUMAHWUA 3HAYEHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPO/JIbI, B dKU3HU UEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXKIEHHOCTh, TOTOBHOCTh K CIY)KCHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHUE JTYXOBHBIX [IEHHOCTEW POCCUMUCKOTO HAPOIA,

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECCKOTO TMTOBEICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMIO M TMPUHUMATh OCO3HAHHBIC PEIICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH,

OCO3HAHHKE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUMBOTO OYAYIIETO;

OTBETCTBCHHOE OTHOILICHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATHUA LEHHOCTEHW CEMEWHOW KW3HU B COOTBETCTBHM C
TpaauLusMu HapoaoB Poccuuy,

4) 3cTeTNYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsd 3CTETUKY ObITa, HAYUYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;



MOHUMAHKE SMOIIMOHAIIBHOTO BO3JACHUCTBUS )KMBOM NPUPOIBI U €€ [IEHHOCTH,

TOTOBHOCTh K CAMOBBIPQKCHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJIATHh KAYECTBA TBOPUECKOM JIMUHOCTH,

S) ¢usuuyeckoro BocnutaHusi, GopMUPOBaHHMS KYJbTYPbI 30POBbSI U
AMOIMOHAJIBLHOT0 0JIAr OOy YHsI:

MOHUMaHUE W peaju3alus 340pOBOro W Oe3omacHOro ooOpasa >KU3HHU
(3m0poBOEC  TUTaHWE, COOIONEHWE TUTHCHWYECKUX TIPaBUJI W HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAA W OTHABIXa, peryJsipHas ¢uznueckas
aKTUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIETCHTHOTO OTHOIIEHUA K
coOCTBEHHOMY (DPU3HUECKOMY M TICHXHUECKOMY 3/T0POBBIO;

MOHUMAHWE I1EHHOCTH MPAaBUJI HWHIUBUAYAJbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAlIUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIHOJICH;

OCO3HAHWE TIOCJICACTBUI W HEMPUATHS BPEAHBIX MPUBHIYCK (yMOTPEOIICHUS
QJTIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYly, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW JIECATEIBHOCTA TEXHOJOTHYECKON W COUAIBHOU
HaIMpPaBJICHHOCTH, CMOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHAThH TAKYIO JEATEIILHOCTD,

WHTEPEC K pasNuuHbIM cdepaM Mpo¢eCCHOHATBHON ACATEIIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymed mnpodeccM H  PEaau30BHIBATH
COOCTBEHHBIE KU3HCHHBIE TUTAHbI,

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M €aM000Opa30BaHHUIO Ha
NPOTSKEHUU BCEH JKU3HH,

7) 3K0JI0TH4eCKOro BOCTTUTAHMSI:

AKOJIOTHUUYECKH 1eJIeCO00pa3HOE€ OTHOIICHHE K MPUPOJAE KAaK HCTOUHUKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HKOJOTHUECKON KYJIbTYpPbl: MPUOOPETEHUE OMbITA
MJIAHUPOBAHUS TIOCTYNMKOB W OLEHKHM WX BO3MOXHBIX TOCJIECACTBUNA IS
OKPYKAIOIIEH CPEIbI,

OCO3HAHUE TI00AJILHOTO XapaKTepa SKOJOrMYECKUX MpoOjieM M MyTeH HuX
pelIeHus,

CIOCOOHOCTh HMCIOJb30BaTh MNPUOOPETAEMbIE MNPHU HU3YUYECHUH OHOJIOTHUU
3HAHUSA W YMEHUA TPU PEHIEHUH NpoOJeM, CBSA3AHHBIX C PAMOHATBHBIM
MPUPOAOTIONB30BaHNEM  (COONIOICHUE  TPaBWJI  TOBEACHUS B MPHUPOJIE,
HAIMpaBJICHHBIX HA COXPAaHEHWE PABHOBECHUA B HKOCHUCTEMAaX, OXPaHy BUJIOB,
sKOCUCTEM, Orocheps);



AKTUBHOE HEOPUATHE JACWUCTBUK, TPUHOCAIIUX BPEd  OKPYXKAKOIIEH
MPUPOJIHON Ccpejlie, YMEHHE MNPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE
MOCTEACTBUA NPEANPUHUMAEMBIX AEHCTBUA U TPEAOTBPAIIATH UX;

HAJIMYKAE PA3BUTOTO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKON KYJIbTYPHI,
OnbITa JNEATENbHOCTH 3KOJIOTUYECKON HAMPABJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA MMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM W COLMAIBbHOM
MMPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON MEATETbHOCTH SKOJIOTMUECKON
HAMPABJIECHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHM M OOILIECTBEHHOW MPAKTUKW, OCHOBAHHOTO HA JUAJIore
KYJIbTYP, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE A3BIKOBOW W UYMTATEJIbCKOM KYJBTYPBl KaK CPEICTBa
B3aUMOJACHCTBUA MEXKIY JIFOAbMU U MTO3HAHUS MUPA,

MOHWUMaHWe crenupukd OWOJOTHM KakK HAyKd, OCO3HAHWA €€ pPOJU B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHHUS, CO3/IaHWW IIEIOCTHOTO
MPEJCTABICHUS 00 OKPYXXAlOIEeM MHUPE KaK O €AUMHCTBE MPUPOJIbI, YEJIOBEKA U
00lllecTBa, B TMO3HAHWUU MOPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodJieM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOEeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHUU JUIsi COBPEMEHHON IUBUJIM3AIUU;
o0ecrieueHusi HOBOTO YPOBHA Pa3BUTHSA MEJUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUHA,  CMOCOOHBIX  peliaTh  PECYpCHbIE  MPOOJieMbl  Pa3BUTHUA
YEJI0BEYECTBA, MOUCKA MYTEH BBIXOJA U3 III0OATBHBIX SKOJOTHUYECKUX TPOOJIEM U
obecrieueHUsi NEpexoJa K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYpPCOB W (POPMUPOBAHUIO HOBHIX CTAHIAPTOB
YKW3HU,

3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMUECKUX 3HAHUW B  LEJIX
MOBBIIIEHUsA OOILIEH KyJIbTYpbhl, €CTECTBEHHO-HAYUYHOH TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKITMOHAJIHLHOW TPaAaMOTHOCTH OOydYarommxcs, HopMHpyeMOi
MIPU U3YUYEHUH OUOJIOTUH,

MOHAMAHWUE CYIIHOCTH METOAOB MO3HAHMS, UCMOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WUCIOJb30BaTh MOJyYaEMbI€ 3HAHWUS [UJI aHalIu3a |
OOBSICHEHUA SABJICHUHN OKPYXKAIOIIEr0 MUPA U MPOUCXOAIIMX B HEM HM3MEHCHUH,
yMEHHE JnejaTh OOOCHOBAaHHBIC 3aKIIIOUEHWS Ha OCHOBE HAY4YHBIX (DAaKTOB H
MMEIOIINXCS JAHHBIX C LEIBIO MOTYYEHUS] JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTh CaMOCTOATENILHO MCIOJIb30BaTh OWOJIOTHUUECKUE 3HAHUS IS
pelieHrs npodyieM B peajbHbIX JKU3HEHHBIX CUTYALUX;

OCO3HAHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHAWBUYAIBHO U B TPYIIIIE,



FOTOBHOCTh M CIIOCOOHOCTh K  HEOPEPHIBHOMY  OOpa30BaHUIO H
caM0OO00Opa30BaHUI0, K AKTUBHOMY TMOJIYUCHHIO HOBBIX 3HAHWUN TO OHOJIOTHU B
COOTBETCTBHUHM C )KM3HCHHBIMH MOTPEOHOCTSAMM.

METAIIPEAMETHBIE PE3VYJIbTATDBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS yueOHOTO mpeamera «buomorus»
BKITIOUAIOT: 3HAUMMble I (DOPMHUPOBAHUS MHUPOBO33PCHUS OOYJAIOIMXCS
MEKIUCITUTUTHHAPHBIE (MEKIPEAMETHBIC) OOIMCHAYUHBIC TTOHATHSA, OTPAXKAIOIITHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHPa H CHEeNA(PUKY METOM0B TIO3HAHUS,
WCIOJIE3YEeMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, YHEPIHS, SBJICHUE, MPOIIECC,
CHUCTeMa, Hay4YHBIM (haKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeIOBaHNE,  HAOMONCHHWE, W3MEPEHHE,  OKCIEPUMEHT ©  JPYTHX),
YHUBEPCAIbHBIC YUeOHBIE JeHCTBHS (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYIISITUBHBIC ), o0eCcrneunBaroIINe dhopMmupoBaHue (hyHKIIHOHATBEHOMT
IPaMOTHOCTH ¥ COIMAJIBHOW KOMMETEHITMH  OOYYaromuxcs, CHoCOOHOCTh
oOyJaroumxcs MCTIOJIB30BATh OCBOCHHBIE MEXIUCITUTUTHHAPHBIE,

MHPOBO33PEHUYCCKAE 3HAHWS W  yHUBEpPCAJbHBIC yueOHBIC JICHCTBHS B
MO3HABATEILHON U COLMAJIbHOM MPAKTHUKE.

MeranpeaMeTHBIC PE3YNIBTAThl OCBOCHHS TPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHUA JIOJXKHBI OTPAXkKAaTh:

OBnanenne YHHBEPCAJIbHBIMH y4eOHBIMU MO3HABATEILHBIMH
ACHCTBUSAMU:

1) 6azoBbIe JJoruyecKue AeicTBUS:

CaMOCTOATELHO  (pOPMYNHMPOBATH M AKTyaJIM3UPOBATh  MPoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJIB30BaTh TPH OCBOCHWW 3HAHWW TPUEMBI JIOTHYECKOTO MBITTUICHAS
(aHanmM3a, CHHTE3a, CPpaBHEHWSA, Kiaccudpukarm, 0000IIeHNs ), paCKPhIBATH CMBICTT
OMOIOTHUECKUX TOHATHH (BBIICIATh MX XAPAKTCPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHAMU);

OTIPENENATh TEIN JSATEILHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATSIIEHOCTH C TIOCTABJICHHBIMH TICITAMU,

WCITOJIb30BATh OMOJIOTHUECKHAE TTOHATHUS /TSl OOBSICHEHUA (PAKTOB W SIBJICHHM
YKABOM MPUPOBIL,

CTPOUTH JIOTHUECKHWE PACCYXACHWS (WHIYKTUBHBIC, JACAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PACCMaTPHBAEMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHU S,

MPUMEHSITh CXEMHO-MOJICITHbHBIE cpeAacTBa  JUIA  TPEACTABIICHUSA
CYIIIECTBCHHBIX CBSI3€H W OTHOIICHWH B W3Y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEUYMI  pa3HOTO  POJa,  BBISBICHHBIX B PAa3IMUHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3padaTrhiBaTh IJIAH PELICHUS MPOOJIEMbl C YYETOM aHaIM3a UMEIOIINXCS
MaTEepUAJIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOBR
LEJISIM, OLICHUBATh PUCKU MOCIEICTBUI AEATEIbHOCTH,

KOOPAWUHUPOBATh M  BBIMOJHATH padOTy B YCJIOBUAX  PEAJIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUA,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCJIEI0BATEIbCKUE JeHCTBUS:

BJIQJIETh HABBIKAMU YUEOHO-UCCIICIOBATENILCKONW U TPOCKTHON NEATEIIbHOCTH,
HaBbIKAMW  pa3pellieHuss TpoljeM, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY OMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMUHBIX METOJOB MO3HAHHUS,

WCIOIb30BaTh PA3JIMUHBIC BHJIBI JICATCIBHOCTH M0 TMOJYYEHUIO HOBOIO
3HaHUSA, €r0 HHTEPIPETALUU, MPEOoOPA30BAHUIO W MPUMEHEHUIO B YUE€OHBIX
CUTyalusAX, B TOM YUCJIE PU CO3AaHUU YUEOHBIX U COIUATIbHBIX MPOEKTOB;

(hopMHpOBaTH HAYYHBIH THUT MBINIICHUS, BIAJACTh HAYTYHOW TEPMUHOJIOTHEH,
KJIFOUCBBIMU MTOHATUAMU U METOJIAMU,

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3aMauvl B 0Opa30oBaTEIBHOM
NEATECIIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISABJISITh TMPUUUMHHO-CJICACTBEHHBIC CBSI3M W aAKTyaJIU3UpPOBATh 3ajauyy,
BBIJIBUTATh TUIMOTE3Y €€ PEIICHMS, HAXOJAWTh ApPryMEHTHl Ui J0KA3aTesIbCTBA
CBOUX YTBEPXKICHUI, 33/1aBaTh NapaMETPhl U KPUTEPUU PEILICHUS,

AHAJIM3UPOBATH TMOJYUYCHHBIE B XOJE PEUICHUA 3aJaud  PE3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYyallMSM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

OCYILIECTBJIAITh LIEJICHAMPABJICHHBIM MOUCK MEPEHOCAa CPEACTB U CIMOCO0OB
NercTBHS B TPO(ECCHOHAIIBHYIO CPEaY,

yMETh MEPEHOCHTh 3HAHUSA B MO3HABATEJIbHYIO M TMPAKTHUUYECKYHO 00JacTh
KUZHEACATETbHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTEH;

BBIJIBUTAaTh HOBBIC WJCH, MPEAJaraTh OPUTHMHAIbHBIC MOAXOAbl U PEUICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4U, JOMYCKAIOIINE ATbTCPHATUBHBIE PEILICHUS.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCH B PA3TMYHBIX UCTOUHUKAX WH(POPMAIHH (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-MOMYJIAPHOW JUTEpaType, OMOJIOTMUECKUX CJIOBApAX U
CIIpaBOYHWKAX, KOMTBIOTEPHBIX 0a3zax MaHHBIX, B UHTepHETE), aHANMM3UPOBAThH



WH(}OPMAITHIO Pa3TMUHBIX BAIOB U (hOPM TIPEACTABIICHAS, KPUTHICCKH OTICHUBATH
€€ JOCTOBEPHOCTh W HEMPOTHBOPEUHBOCTD,

(hopMynupoBaTh 3aMpPOCHl ¥ TMPUMEHATh PA3ITMUHBIE METOIBI MPH TOWCKE H
otbope Omoyornueckoit wHGOpMaIUKA, HEOOXOMUMON JJIA BHITIOIHCHUAS y4eOHBIX
3ajay;

mpuoOOpPeTaTh OMBIT WMCHOIB30BaHKUS HH(GOPMAIMMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJITYPY aKTHBHOTO WCIIOJIB30BAHUS PA3THUHBIX
MTOVICKOBBIX CHCTEM

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTABIICHUS
ounonoruueckoit nHpopMarmu (CXeMbl, TpaduKh, TUArPAMMBbI, TAOTHUITEI, PUCYHKH
¥ JIpYyroe);

WCIIOJIb30BaTh HAYYHBIA A3BIK B KA4YeCTBE CpeacTBa npm pabdoTe ¢
Oononoruvecko wH(pOpMaIMed: TPUMEHATh XUMWYECKHE, (HU3NUECKUE W
MaTeMaTHIeCKAe 3HAKH M CUMBOJIBI, (hOpMysbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJISTHOCTH,

BJIAJCTh  HABBIKAMH  PACTO3HABAaHWA W 3alATHl  WHQpOpMaIuHy,
nH}OPMAITMOHHON 0€30MaCHOCTH JTUIHOCTH.

OBnaneHne yHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUSIMHE

1) oOmieHue:

OCYMIECTBIIATH KOMMYHHUKAIIMHA BO BCEX chepax KM3HHU, aKTUBHO yJaCTBOBAThH
B JMAJIOTE€ WJIW JUCKYCCHH TIO CYIIECTBY 00CYXITaeMOW TeMbl (YMECHHE 3aJaBaTh
BOTNIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHUTEIHHO BBIMIOTHEHUS TMPEAIaracMou
3a/1a4¥, YUMTHIBATh WHTEPECHI W COTJIACOBAHHOCTH TMO3WIIHNA JAPYTHX yUAaCTHUKOB
JMAJIOTa WA JTUCKYCCHN);

pacmo3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIEHWA, TMOHWMATh 3HAUYCHHE
COIMMAJTGHBIX 3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHWS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATH KOH(IAKTH U BECTH TIEPETOBOPHI;

BJIAJCTh PA3NTUUHBIMA CIIOCOOAMH OOIEHUS W B3aUMOJCHCTBUA, MMOHUMATh
HaAMEPEHUS NPYTUX JIOJCH, MPOSBIIATh YBAXKUATEIFHOE OTHOIEHUE K COOCCETHUKY
U B KOPPEKTHOH (hpopme HopMyIMpoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C KMCMOJIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BAaTh MPEUMYINIECTBA KOMAHIHONH M WHIWBUIYATHHOM
padoTHI TIPH pelIeHUH OMOJIOTHYECKOM MPoOaeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
MPUMEHEHHS TPYITIOBBIX (DOPM B3aUMOACHCTBUS TIPH PEIICHUN yUeOHOM 3a1aUK;

BHIOWPATh TEMATHKy W METOJbIl COBMECTHBIX NECWCTBHHA C YUYETOM OOIMX
WHTEPECOB W BO3MOXKHOCTEH KaX0TO YjieHa KOJUIEKTHBA,



NPUHUMATh  LEJIA  COBMECTHOW  JAEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh ACUCTBUS MO €€ JTOCTHKCHUIO. COCTABJIATh IUIAH JCHCTBUH,
pacnpenenaTh pojad C Y4ETOM MHEHWH YYaCTHUKOB, OOCYKJAaTh PE3YJbTaThl
COBMECTHOM padoThl;

OLICHUBATh KA4YeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YYaCTHUKA KOMaHIbl B
OOIIU pe3yabTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLIEHWUBATh HJAEHM ¢ TO3ULUA HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTUYECKON 3HAUUMOCTH,

OCYIUECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B Pa3JIUYHBIX
CUTYyalUsX, TPOSIBIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUITUATUBHBIM.

OgBJiaieHNe YHHBEPCAJIbHBIME PEryJSITUBHBIMU Ae€HCTBUSIME:

1) camoopranmzauusi:

UCIOIb30BaTh OWOJOTUUECKUE 3HAHUS JJI BBISBJCHUA MNPOOJIEM U HX
pPEUICHUA B )KU3HCHHBIX U YUEOHBIX CUTYAIUX;

BHIOMpaTh HA OCHOBE OMOJIOTMUYECKUX 3HAHWU LIEJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JEUCTBUAX W IOCTYNKAX MO OTHOLICHUIO K YKMBOW MPUPOJE,
CBOEMY 30POBBIO U 3J0POBBIO OKPYKAKOIIHUX

CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIIBHYIO NEATENBHOCTD, BBIABIIATH
poOIeMBbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 33/1a9M B 00Pa30BATEIIHHOM
JEATEIIBHOCTU U YKU3HEHHBIX CUTYaLUAX,

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH PEUICHUA NOPoOJeMbl € yUETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUAM,

pacupsATh paMKH yueOHOIo MPeAMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pPELICHUE,

OLICHUBATh NPUOOPETEHHDBIN OMBIT;

crocoO0CcTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO MHPOKOH DSPyJAHMIMHA B
pa3HbIX O0O0JIACTSIX 3HAHWN, MOCTOSHHO TMOBBIIIATE CBOW 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYAaLUAM, BHOCUTHb KOPPEKTUBBHI B JIEATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEIAM,

BJAJCTh HABBIKAMH  TIO3HABATEIbHOW  pediekCMd  Kak  OCO3HAHUA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX TPOLIECCOB, WX PE3YJbTATOB H
OCHOBAaHWM, WCTOB30BaTh MPUEMBI Pe(IICKCHUU IS OIEHKHA CHUTyallud, BhIOOpa
BEPHOI'O PELLICHUA,

YMETh OLIEHUBATh PUCKU KU CBOEBPEMEHHO IPUHUMATh PELICHUA IO HX
CHU)KEHHUIO,



MPUHUMATh MOTHBBI M apPTyYMEHTHl APYTUX TMPH aHaJW3e Pe3yJbTaTOB
JEATENbHOCTH,

3) npuHsTHE Ce0sl U APYTUX:

MPUHUMATh ce0s, MOHMUMAs CBOM HEJOCTAaTKU M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTYMEHTHI JAPYTHX TMPH aHaAJW3e Pe3yJbTaTOB
JEATENbHOCTH,

MpH3HABaTh CBOE MIPABO M MPABO APYTHX HA OIIHOKH,

pa3BUBATh CLIOCOOHOCTH MOHUMATh MHUP C MO3UIIUK APYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDI

[TpenmetHbie pe3yabTarhl OcBoeHUs mnporpammbl COO mno OWOJOTHM Ha
6a30BOM YPOBHE BKITIOUAIOT crienudpuaeckue st yueonoro npeameta «buomornsy
HAay4YHbIC 3HAHUS, YMEHUSA U CIOCOOBI NEHCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpPa30BAHUIO 3HAHUM, BUbI AEATEIBHOCTHA MO MOJYYEHHUIO HOBOTO 3HAHUA U
MPUMEHCHUIO 3HAHWN B PA3MUYHBIX YUEOHBIX CUTYAILMSAX, 4 TAKXKE B PEAJbHBIX
JKU3HEHHBIX CHUTyallusAX, CBSA3aHHBIX C Ouosioruel. B mporpamme mnpeaMeTHbIE
PE3yAbTaThl MPEACTABJIEHBI IO rogaM 00yUYEHHUS.

IIpenmeTHbIe pe3ynbTaThl OCBOSHMS ydueOHOro mpeamera «buomnorus» ¢ 10
K1acce NOXKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHWH O MECTE W POJIH OHOJIOTHH B CHCTEME HAYYHOTO
3HAHWS €CTECTBCHHBIX HAYK, B (POPMHUPOBAHWUM COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS, O BKIAJAE POCCHUUCKHX M
3apyOCKHBIX  yUEHBIX-OHMOJIOTOB B  pa3BUTHE OWONOTHH, (PYHKIIMOHAJLHOMN
IPAMOTHOCTH YE€JI0BEKA AJIs PEIICHUS KU3HCHHBIX 3a/1a4,

YMEHHE PACKPbIBATh COJIEPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSATHH:
KW3Hb, KJIETKa, OpraHusM, Metadomm3M (0OMEH BEIECTB W MPEBpaIlcHHUE
HEPTHH), TOMEOCTa3 (CAMOPETYIIAIHS), YPOBHEBAs OPTaHU3AIMS KXUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHE (PENIPOIYKITHA), HACIEACTBEHHOCTh, U3MEHUHBOCTD, POCT H
pa3BUTHE;

YMEHHE W3JIaraTh OWOJIOTHYECKHE TEOPHH (KJIETOYHAsA, XPOMOCOMHas,
MyTallMOHHAA, IICHTPaJibHAsA JOTMa MOJICKYJIApHOW Ouojornm), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o meHTpax MHOTO0Opa3ud H
MPOUCXOXKIECHUA KyIbTypHBIX pactennii H. Y. BaBuiiosa), onpeaenars TpaHuUIibl
WX NPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJAJETh METOAAMHU HAYUYHOT'O MO3HAHUA B OMOJIOTMU: HAOMIOACHUE U
OMUCAHUE MKUBBIX CUCTEM, IMPOILIECCOB M SIBJICHWH, OpPraHu3alus U MPOBEICHUE
OMOJIOTUUECKOTO  HKCIEPUMEHTA,  BBIABMIXKEHHWE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCICIYEMbIMU BEJIMUUHAMU, OOBSICHEHUE TMOJTYUYEHHbBIX



PE3YyAbTATOB, UCIOJb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUM TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
SYKApUOT, OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB. OOMEHA BEMISCTB W MPEBPAIICHUS YHEPTUM B KIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO M HHEPreTHUECKOTO OOMEHAa, XEMOCHUHTE3a, MHTO3a, MeEio03a,
OMJIOJOTBOPEHUS, PA3MHOXKEHHUS, WHAWBUIYAJIbHOIO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3);,

YMEHHUE TPUMEHATh MOJYUYECHHbIC 3HAHUS Il OOBACHEHUS OUOJIOTHUYECKHUX
MPOLIECCOB U ABJICHUH, JJIA NMPUHATHA NPAKTUYECKUX PELICHUH B NMOBCEAHEBHOU
XKU3HU C I1EIbI0 00eCreueHUs O€30MacHOCTH CBOEro 370POBbA W 3J0POBbS
OKPY’KaIOIIUX JHOJICH, COOIIOICHUSI HOPM TPAaMOTHOTO MOBEACHUSA B OKPYKAIOIICH
MPUPOJHON Cpefie, NMOHUMAHWUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKCHUIN
COBPEMEHHOM onosorun 151 OMOTEXHOJIOTHA JU1St PaLMOHAIIBHOTO
MPUPOJIONOJIb30BAHUS,

YMEHHUE pelaTh »3JIEMEHTAPHbIE TEHETHMUECKUE 33/aud HAa MOHO- U
JUTUOPUIHOE CKPEIUBAHUE, CIEIUVICHHOE HACIEJOBAHUE, COCTABJIATh CXEMBI
MOHOTHMOPUJIHOTO CKPEIMBAHUA IJIA MPEACKA3aHUA HACJIEAOBAHUA MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JA0OpAaTOPHBbIE W MPAKTHUECKHWE PadOThI, COOMIOAThH
MpaBwiIa Ipu padoTe ¢ yudeOHbIM U JJaOOPATOPHBIM 000PY/I0BAaHUEM,;

YMEHUE KPHUTHUECKH OICHWBATh W HWHTEPIPETHPOBATH HMH(POPMAIHIO
OMOJIOTUUECKOTO  COJCPIKAHHUS, BKIIOUAKONIYIO T[CEBIOHAYUYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEeACTBA MAcCOBOM MH(pOPMAITUU, HAYUIHO-TIOMYJIIPHBIC
MaTepHualibl), STUYCCKUE AaCIEKTHl COBPEMEHHBIX WCCACAOBAHWM B OWOJOTHH,
MEIULIMHE, OMOTEXHOJIOTHH,

YMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIC COOOILEHUS,
006001mass OMONIOTrHYECKYy0 HH(POPMAIIAIO M3 HECKOJBKHX MCTOYHHUKOB, IPaMOTHO
UCIOIb30BaTh MOHATUHHBIN anmapat OUOIOTHH.

IIpenmeTHbie pe3ynbTaThl OCBOCHUA yueOHoro mpeamera «buomorus» ¢ 11
K1acce NOXKHbI OTPAXKATh:

c(hOopMHUPOBAHHOCTH 3HAHWKA O MECTE U POJIM OWOJIOTHH B CHCTEME HAYYHOTO
3HAHWS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHWUM COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOeKHBIX  yUEHBIX-OHMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIEHOMN
IPAaMOTHOCTH YEJI0BEKA IS PEIICHUS KU3HCHHBIX 33/1a4,

YMEHHE PACKPbIBATh COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB W MOHSTHH:
BU/I, TIOMYJIANNAA, TeHODOH/, IBOJIONAS, ABMKYITHE CHIIB ((paKTOPHI) IBOJIFOIHAH,
MIPUCITIOCOOJICHHOCTh OPTraHM3MOB, BHA000pa30BaHUE, SKOJOTHYECKHE (DAKTOPHI,



OKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, [ENA  TUTAHUS,
AKOJIOTHUYECKas MApaMHKIa, OHoreorneHos, onocdepa;

yMEHHE W3/IaraTh OWOJIOTHYECKHE TEOpPUH (IBOJMOIMOHHAS Teopusa Y.
JlapBuHa, CHHTETWYECKAas TEOPHs DBOJIIONWM), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogasimeBoro cxoactea K. M. bapa, depenoBanmsi raBHBIX HANpPaBJICHUA H
nytei asomoru A. H. Ceseprioa, yuenus o Omocdepe B. Y. Bepnaackoro),
OTIPENEIISTh TPAHUITHI UX TIPUMEHIUMOCTH K KHBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJJaMW HAYYHOTO TTO3HAHUS B OWOJIOTHH:. HAOIIOCHUE H
OTMCAHKUE JKUBBIX CHUCTEM, TPOIECCOB W SIBJICHWMA, OpraHW3alWs W TPOBEICHUE
OMOJIOTHYECKOTO  SKCIICPUMEHTA,  BBIJBWIKCHHWE  THIIOTE3BI,  BBIABIICHUC
3aBUCUMOCTH MEXKIY HWCCIACAYEMbIMHA BEIMUMHAMH, OOBSCHEHHUE TOMYyUYCHHBIX
PE3yNIbTaTOB, MCHOJMBb30BAHHBIX HAYYHBIX TOHSTHH, TCOPUH W 3aKOHOB, YMEHHE
JIeaTh BHIBOJBI HA OCHOBAHWH TTOJTYUYEHHBIX PE3YJIHTATOB;

YMEHHE BBIACTATH CYIIECTBECHHBIC TPHU3HAKH CTPOCHHUS OMOJOTHUSCKHUX
OOBEKTOB. BWJOB, TMOMYJANMA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TIPOIECCOB. HACJICICTBEHHON
W3MEHUMBOCTH, €CTECTBEHHOI0 0TOOpa, BUA000pPA30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHW3MOB, JEHWCTBHS HKOJIOTHUYECCKUX (PAKTOPOB HA OPraHW3Mbl, TEPEHOCA
BCIECTB W TOTOKA DSHEPTHHM B HKOCHUCTEMAX, AHTPOIOTECHHBIX HW3MCHCHHWHA B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W OHOTCOXMMHUYCCKUX
IIUKIIOB B Omocdepe;

YMEHHE TPUMEHATH TOJYyYCHHbIE 3HAHUS TSI OOBACHEHHS] OMOJOTHUECKUAX
MPOLIECCOB U ABJICHUH, JJIA NMPUHATHA NPAKTUYECKUX PEIICHUH B NMOBCEAHEBHOU
KU3HA C TEIbl0 o0ecrieueHns OE30MAaCHOCTH CBOETO 370POBbA W 3J0POBBSA
OKPYXKAIOMUX JTIIOACH, COOIOICHUS HOPM TPAaMOTHOTO TOBEICHUSA B OKPY KAIOIICH
MPUPOAHON Cpejie, MOHUMaHUE HEOOXOAWMOCTH WCTOIB30BAHMS JTOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH ISl PAIMOHAITBHOTO TIPUPOIOTIONE30BAHUS,

YMEHHUE periaTh JIeMEHTapHbIE OMONOTHYECKHUE 33/1a4Hl, COCTABJIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUHU B HKOCUCTEMAX (LIEMH MTUTAHUA ),

YMEHHUE BBIMOIHATh JA0OpaTOPHBbIE W MPAKTHUECKHWE PadOThI, COOMIOJATh
MpaBwia Ipu padoTe ¢ yueOHBIM U Ta0OPaTOPHBIM 000PY/I0BAHUEM;

YMEHHE KPHUTHUECKH OICHWBATh W HWHTEPHPETHPOBATh WHOOPMAIHIO
OMOJIOTHYECKOTO  COACPIKAHUSA, BKJIIOUAIONIYIO TICEBAOHAYYHBIC 3HAHUA W3
Pa3TUYHBIX UCTOYHUKOB (CPEeACTBA MACCOBOM MH(OPMAITUHN, HAYUYHO-TIOTYJIIPHBIC
Marepuasibl),  paccMaTpuBaTh  TJIOOATBHBIC  DKOJIOTHUYECCKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIC W YCTHBIE COOOIICHUS,
006001mas OMONIOrHYecKyl0 HH(POPMAIIUIO M3 HECKOJBKHX MCTOYHHUKOB, IPaMOTHO
UCIOIb30BaTh MOHATUHHBIN anmnapat OUOJIOTHH.
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