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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
OIX0/0B K (DOPMHUPOBAHMIO CoOJepxkaHus YydeOHoro mnpenmera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e 3HaYeHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE ()YHKIIMH MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezenser 00s3aTeIbHOE NPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpeaeieHue I
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 1o OHONOTMHM TakKe YYUTBHIBAIOTCS TpPEeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IIEHHOCTHBIX  OpPUEHTALMi  JIMYHOCTH, SKOJIOTMYECKOTO0  MBIILICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakkKe
3HAHUH O CTPOCHUHU KMBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIONIMX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS PKOJIOTMUYECKH L€JIecO00pa3HOro MOBEAECHUS B OKpY’Karolleld NMPUpOIHON cpeje,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeaMera «buosiorus» MpoAUKTOBAaHO HEOOXOIMMOCTBIO 00ECIEUeHHs YCIOBUM ISl peleHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3aliyl U OHBOJIIOLMU, CO3/MaéT YCIOBMS [UIsl: TO3HAHUS 3aKOHOB JKHMBOM MPUPOJBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHue OMONIOTHS HUMEET TaKXkKe JUIs pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSMU U3 JAPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, ITPEJICTABICHHOIO B MTPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHMS OOILIEH KYIbTYpPbI, OMPEIEIAIoNnIne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM ans  (opmupoBaHus
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHWUMA 00 OTIMYUTEIbHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTo/bl HAYYHOTO To3HaHMs», «KieTka Kak OMOJIOrHYecKass CUCTEMaY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIJICKTYyadbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE [EHHOCTH OMOJOTWYECKUX 3HAHWM JJIsl TIOBBIIMICHUS YPOBHS JKOJOTHYECKON
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJIECICTBHI CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)Kalolled cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC TTPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmus! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUU BOJBI M MHUHEPAIbHBIX BemecTB B KieTke. [loamep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs WU UYETBEPTUUHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornueckue karammzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otmianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Qynkiuu nunuaoB. CpaBHEHHE YIIIE€BOJOB, OCIKOB U JUIMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOWbl KJIETKH: MHTOXOHJAPHUH, TUIacTUlbl. [IpoucXoXkaeHue MUTOXOHIPHUN M TIIACTH.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue 3yKkapuoTHIeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakiuu QorocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a /IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocuaTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoeduinTa yeioBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa3a M HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPHUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM 1ukan kiuetku. MHTepdasa u muro3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUsI: JCJICHHE HaJBOE, MOYKOBAHUE OJHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. IIpoueccel, mpoucxomsdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y )KMBOTHBIX. [loOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
crepmaTo3onaoB. OmioaorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opranoreses. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOIO PA3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOITHOE OIIONOTBOpEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Penmukanus IHK», «Muto3», «Menos», «IIpsamoe u Henpsmoe passutue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miexonurampomero», «KapuoknHe3 B KJIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmmInKanms «/lenenue kietkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUII0JIOTMYECKUN, LHUTOT€HETUYECKUH, MOJIEKYISpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equH000pa3ust THOPUIOB repBoro nokosienus. [Ipasumo
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHuecKUe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIU3UPYIOLIEe CKpEllMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XPpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleCTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAM(PUKALMOHHON U3MEHUYUBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa U



NPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulpto ITI[P-ananu3a. HacnenctBenHele 3abosieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUS TEHETHUECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabora Ne 7. «AnHamuz wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOMCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, OPO/Ia, IIITAaMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIAUBUAYAIbHBIH OTOOPHI B CENEKIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawHr. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONI0B. JIOCTMIKEHUsSI CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranumsmoB. Kierounas umxenepus. Kierounbie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpersr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHoJoruu. BiusHue 3BONIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 9SBOMIONUHU. [laneoHTONIOTHYECKHE: TOCTIEA0BATENBHOCTh TMOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, MepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHUOJIOTHYECKUE: CXOJICTBA M pa3iMyusi SMOPHOHOB pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. IIpennocbulkM BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKylMe CHibl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas teopust 3Boolun (CTI) 1 e€ OCHOBHBIE OJIOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxymie cuiibl (pakTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpalus.

EcrectBenHblif oTOOp — Hampapistomuil ¢aktop 3Bomonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y OpraHu3MoB. ApoMop(03bl U UINOATATITALIHH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoGpatumMocTs 3BoONMN.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoAbllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIii  0TOOp», «MHOrooOpa3ue COpTOB pacTeHwit», «MHorooOpa3ue mOpon
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBuxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. JlapBuHa», «bopbba 3a cymectBoBaHue», «llpucrnocobieHHOCTD
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MozeNb «CTpoeHHe FOJI0BHOTO MO3Ia IO3BOHOYHBIX Y.

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MHKponpenapar «Jlpozoduna» (Hopma,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
3BOIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o0301ickas opa U €€ NepruoIbl: TPUACOBBIN, FOPCKHI, MEJIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNN YelloBeKa. MeTo bl M3yueHus: aHTponoreHesa. CxoAcTBa U pa3andus 4eI0BeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBbIN 0TOOp. OOIIEeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJOMUTEKH, YETO0BEK yMENbIH,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJbIIKME pachl: €BPOINEOUAHAs (eBpasuiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0HOTHUECKUX (PaKTOpOB. bruomorndyeckue puTMsl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIMU3M, HEUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJSLUUU U €€ PETyIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ombaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uHy30pun-Typenpkn», «lIumessie nenmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISALMA pa3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckue cucreMbl (dkocuctemsbl). [lonstue o0 skocucreme U OUOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl AKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNM SKOCUCTEMBI: OHoOMacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonoruueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHAIBHOIO YIPABJICHUS MPUPOJHBIMHU pecypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobuiectBa», «llemn mnuTaHusY», «OKoMOrMUecKas mupamuga», «buocdhepa u yenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «I[louBa — BakHeifmmias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Omnochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guocheper,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  coolmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomorusy BBIACIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHME OOYYAIOUIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MUCTOPUYECKHUX TpaJWLUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO MPaBOCO3HAHUS, CIHOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInyaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnonorus JOCTUI'alOTCA B CIAHUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY Tpyda U CTaplieMy HMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImuaOCTHBIC PE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMeTa «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHOM BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIMPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B MNPOLCCCE pCaiM3allud OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydYaromerocs Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIr0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KeHHE 3aKOHAa U
IIPABOIIOPAIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN y‘—Ie6HI)IX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOJIOTHYECKHX SKCIICPUMCHTOB,

CHOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO MO3MIHMIO 110 OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMCHUC YUYUTBIBATH B CBOHUX )IefICTBHSIX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,Z[eI\/’ICTBI/IH J'IIO)Ief/'I C pasHbIMHA y6e>1<)1eH1/1$[M1/1, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MI0JIO)KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOIO BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJI0TUM, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/bI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3UYeCKas aKTHBHOCTh), OEpPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSATENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAHHIO HAa MPOTSHKEHUU BCEU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PAaLMOHAIBHBIM IMPHUPOAOINOIIB30BaHUEM (COOI0IeH e
IpaBUJl MOBEICHUS B INPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPeANPUHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpAKTUKE, FOTOBHOCTU K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
paLMOHAIBHOIO HayYHOI'O MBIIIICHHUS, CO3/1aHUU LIEJIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBHIM3AIMU: OOeCTIedeHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, palllOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu N3y4eHUn OHOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOJAIMIMX B HEM HM3MEHEHUH, yMEHHE JelaTb OO0OCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, NPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeicTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4yeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBA3H C APYTUMU NOHITUSIMHU);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATUS s OOBsCHEHHs (AKTOB U SBICHUM >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€l U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPabOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELUICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUunore’y e€ pelnieHusl, HaxOIUTh apryMEHThl MJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NPHU TMOHCKE M 0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLyell: TPUMEHATh XUMHUYECKHe, (PU3MUECKue M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUs TMIpe/UlaraeMoil 3ajay, Y4YMTHIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dbopM B3auMOAEHCTBUSI IPU PEHICHUH Y4eOHOU 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUA 110 €€ NOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUHM, PACIpPENENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJEU C IMO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IMIMPOKOM PYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 10 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue st yaeOHoro npeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouoijorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHe OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenensaTs rpaHuLlbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
DKCIIEPUMEHTA, BBIJIBU)KCHHE THIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHusma (OHTOT€He3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHS B OKpYXKalolled MNPUPOAHON cpelne, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlllMBaHUE, CIEIUIEHHOE HAcle0BaHNEe, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUs
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBAThb W MHTEPHPETUPOBATH HMHQPOPMAIHNIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOTHYecKHe (AaKTOPBl, OSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMHU: HAOIIOACHUE W OMHCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIBI HA OCHOBAHHMH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHMOT€OXMMHUYECKHX IIMKIIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBbS OKPYXKAIOIIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (I[eTIH IUTaHuUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKIIOYAIONIYIO0 ICEBJOHAYYHBIE 3HAHMS M3 PA3IMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOWICHHMs, 00001mmas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

buonorus kak Hayka

TEMATHYECKOE INTAHUPOBAHHME

KoanuecTBo 4acoB

Bcero

K/p

I/p

0.5

Buanl nesreanbHOCTH

PackpsIBath conep:xanue
TEPMUHOB U NOHATUI: HAYYHOE
MHPOBO33PECHHE, HAYYHAS
KapTHHA MUpPA, HAYYHBII
METO/I, TUIIOTE3a, TEOPHS,
METOJIBI MCCIIEJOBAHMS.
XapakTepu30BaTh OUOJIOTHIO
KaK HayKy, €€ MECTO U pOJib
Cpeau APYruX €CTECTBEHHbBIX
Hayk. [lepeuncnars paznensl
OMOJIOTHUU B COOTBETCTBUE C
00BEKTaMU U3YYCHUS.
Ha3piBaTh BaxkHEHIIINE

oTpaciy OUOJOTHUECKUX
3HAHUH M 3a7a4H, CTOSIIUE
nepen 6uonorueit XXI B.;

PackpeiBath conep:xanue
TEPMHUHOB U NTOHATHUI:
HAy4YHBIA METOJI, METObI
HCCIIE0BAHUS.
XapakTepru3oBaTb OCHOBHBIE

METOABI ITO3HAHUA JKUBOH
PUPO/IbL: HAOTIOACHHE,
SKCIICPUMCHT, OIMKMCAaHUC,
U3MEPEHUE;

BocnurareabHas DJIeKTPOHHbIE
padora (undposbie)

oOpa3oBaTeJbHbI
e pecypchbl

c(hOpMUPOBAHHOCTh

MUPOBO33PEHUS,

COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKHU U

0011eCTBEHHOMN

IPAKTUKH, OCHOBAaHHOI'O

Ha JUajore KyiabTyp,

CIOCOOCTBYIOLIETO

OCO3HAHHUIO CBOETO MeCTa

B IIOJIUKYJIETYPHOM bubmmorexa LIOK

MHpE; https://m.edsoo.ru
[741c292
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PackpriBath coneprkanue
TEPMUHOB U IIOHATHUI:
crucrema, OMOoJIOrundecKas
CHUCTEMA, JICMEHTBI CUCTEMBI,
CTPYKTYypa OMOCUCTEMBI,
CBOMCTBA KMBBIX CHUCTEM,
0OMEH BEIIIECTB,

9KOJIOTUYECKU
nenecoodpasHoe
OTHOIIICHHE K IPUPOJIC KaK
HUCTOYHUKY XKU3HU HA
3emiie, ocHOBE €€
CYIIICCTBOBAHHSI,
TIOBBIIICHUEC YPOBHSA

Pa3MHOXCHHUE, POCT, Pa3BUTHE,  3KOIOrHUCCKOI
HacJIEeCTBEHHOCTb, KYIBTYPBL:
MSMCHIHBOCTD, npruoOpETeHUE OIIbITA
pa3IpakuMoCTh, bubmmoreka [JOK
JKuBbIE CHCTEMBI U X SHEPTO3aBHCHMOCTS, YPORHH TUTAHUPOBAHUS https://m.edsoo.ru
OpraHHM3aLus OpraHU3AIHY KU3HHI MOCTYIKOB ¥ OIIEHKU HX 17§416292
(buocucrem). BO3MOXHBIX -
XapakTepu30BaTh MPUHIIHIIBI MOCJICACTBUM 151
OpraHu3alul OMOCHCTEM: OKPYKAIOLICH CPE/IBL;
OTKPBITOCTb, BHICOKAs
YIOPSI0YEHHOCTb,
caMoperyJsius,
UEePAPXUIHOCTb.
[Tepeuncnars
YHUBEpCaIbHbIE CBOMCTBA
KHBOTO;
PackpeiBaTh conepikanue ACTETHYECKOE OTHOILICHUE
TEPMHHOB U TIOHSTHH: K MHUpY, BKJIIOYast
3IIEMEHTHI-OMOT€HBl, ACTETHKY OBbITa, HAYYHOTO
MaKpO?JIEMEHTHI, Y TEXHUYECKOTO
XHMHYECKHH COCTAB H CTPOCHHE MHUKPOAJIEMEHTHI, TBOPYECTBA, CIIOPTA, BH6H.H0TeKa HOK
e MHUHEpaIIbHBIE BENIECTBA, TpyZa, OOIIECTBEHHBIX https://m.edsoo.ru
MOJIEKYJIa BOJbI KaK JUIIONb, OTHOILICHU; [7t41¢292
BOJIOPOJIHBIC CBSI3H; MOHUMaHUe
THAPO(UIBHBIC 1 SMOLMOHAJIBLHOTO

rupoPoOHbIE BEUIECTBA.
Jloka3pIBaTh €IUHCTBO

BO3JENCTBUS )KUBOU



https://m.edsoo.ru/7f41c292
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AJIEMEHTHOT'O COCTaBa Kak
OJIHO U3 CBOMCTB KHUBOTO.
Pacnpenensate xumMmnueckue

SJIEMEHTEI I10 I'pyIIIiaM B
3aBUCUMOCTH

OT KOJIMYECTBEHHOT' O
IIPEJCTaBUTEJIbCTBA B
OpraHu3Me; XapaKTepu30BaTh
POJIb OT/IENBHBIX JIEMEHTOB.
PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHH: OeKHy,
MI0JINMEPBI, MOHOMEPBHI,
AMHHOKHUCIIOTBI, ENTHIHAS
CBSI3b, ITOJIMIIETITU]I,
JICHaTyparysl.

PackpsIBaTh conep:xanue
TEPMUHOB U TIOHATHI:
(bepMeHTHI, aKTUBHBIN LIEHT),
cyOcTpatHas cnenupuIHOCTb,
Ko(epMeHTHI, OeIKu-
AKTUBATOPHI U OENKU-
WHTUOUTOPHI.

PackpbIBaTh cosiepkaHue
TEPMHUHOB U NTOHATHUM:
YTJIE€BOABI, MOHOCAXapH/Ibl,
Jcaxapybl, MOJIUCaXapuIbl,
TIII0K03a, pudo3a,
JIe30Kcupu003a, caxaposa,
JIAKTO03a, MaJIbTO3a, LIEJUII0JI03a
(kneTyaTka), Kpaxmal,
TJIMKOT€H; JINTTU/IBI,
TPUTIULEpUIbl (>KUPBL, Maciia),
dochonunuibl, CTEpOUIbI.
PackpsIBaTh conepxkanue

MPUPOABI U €€ LIEHHOCTH;




TEPMHUHOB U TIOHATHUH:
JIe30KCUPUOOHYKICHUHOBAS
kuciota (JJHK),
pUOOHYKJIEHNHOBAs KUCIIOTA
(PHK), nykneornn,
MOJIMHYKJICOTH/THAS 1IETTh
(MOUHYKIICOTHT),
KOMIUIEMEHTaPHOCTD,
¢byakuun JIHK (xpanenue u
repenaya HacleJCTBEHHOM
uHpopmanun); Buasl PHK
(ur(OopMaIOHHAS,
TpPaHCIOPTHAs,
pubocoMasnbHas);
aneHo3uHTpudocdar (ATD),
MaKpOIPrHYECKast CBA3b.
PackpriBath comepikanue
TEPMHUHOB U TIOHATHHN: KIICTKA,
[UTOJIOTHUST; PACKPHIBATH
coZep)KaHUE MOJ0KEHU N
KJIETOYHOU TEOPHH.
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATUHN: KJIETKU
(dykapuoTHYecKas,
MPOKApUOTHYECKAs),
rJIa3MaTudeckas MeMOpaHa
(mma3zmanemma), TTUKOKaJIHNKC,
TPAHCIIOPT BEIIECTB
(TTaccUBHBIN, aKTHBHBIN),
sHA01MTO3 ((paroruTos,
MMUHOIIMTO3), IK30IIUTO3,
KJICTOYHAs! CTEHKA, HYKJICOU/I.




H(PBHG)ICHT@J’IBHOCTB KJIICTKHU

PackpsIBaTh conepxanue
TEPMHUHOB U OHATUN: 0OMEH
BELIECTB U IIPEBpALLICHUE
sHeprun (MeTadoIu3M),
ACCUMWJIALINSA, TUIACTUYECKUI
o0MeH,

JVICCUMUIIALINS,
SHEepreTHYecKuil 0OMeH,
dorocunTe3, POTONN3,
dbochoprnpoBanue,
MIEPEHOCUYUK POTOHOB,
XEMOCHHTES.

OnwuceiBath (POTOCHHTES,
IIPOLIECCHI, IPOTEKAIOLIHUE B
CBETOBOU U TEMHOBOM (a3ze.
PackpbIBaTh cosiepkaHue
TEPMHUHOB U NTOHATHUM:
SHEPreTUYecKuii OOMeEH,
[JIUKOJIN3, MOJIOUHOKHUCIIOE
OpoXeHue, CIupToBOe
OpoxxeHue, OMOJIOTUYECKOE
OKHCIJIEHHE, KJIETOYHOE
JIBIXaHHE,

JTUCCUMUIIALIUSA, PEPMEHT.
XapaktepuzoBaTh OOMEH
BEULIECTB U IIPEBPALLCHUE
sHeprun (MeTaboJIn3M) Kak
OJIHO MX CBOMCTB KHUBOTO.
PackpsIBaTh conepxkanue

bu6mmoreka IIOK
https://m.edso0.ru
[7f41c292
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TEPMHUHOB U OHATUHN: T€H,
TE€HETHYECKUH KOJI,
MaTPUYHBINA CUHTES,
TPAHCKPUILINSA, TPAHCIISALIHS,
KOJIOH, aHTUKO/IOH,
pubocoMa, IieHTpasibHas
JI0OTMa, MOJIEKYJIIpHast
ouosnorus.

PackpsiBath comeprkanue
TEPMUHOB U TIOHSITHI: BUPYC,
BUPYCOJIOTHS, KaIlICUJI,
OakTepuodar, BUpyc
UMMYHOAE(PUIIITA YEIOBEKa
(B1Y), oHKOreHHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJICTOYHYIO (DOpMY KH3HHU.
O0OCHOBBIBATH U COOIIONATH
MepBI TPOPUITAKTUKH
pacrpocTpaHeHHs BUPYCHBIX
3a0oyieBaHUH (pecupaTopHBbIE,
eIy JOYHO-KUIIIEYHbIE,
KJemneBoi sHnedanut, BUY-
UHQEKIHS).

Pa3zMmuoOXeHUE U HHAWBUIYAJIBbHOC
Pa3BUTHEC OPraHU3MOB

PackpeiBath conepxxanue
TEPMHUHOB U NTOHATHUM:
KJIETOYHBIN IIUKII, UHTEpda3a,
peayIUTMKALUS, XPOMOCOMA,
KapuOTHII, T'aIIOUIHBIN,
JIATUIOUTHBIA XPOMOCOMHBIM

TOTOBHOCTH K COBMECTHOM
TBOPYECKOU IESATEILHOCTH
P CO3JITaHUU YIEOHBIX
MMPOEKTOB, PEIICHUH
y4eOHBIX U
MO3HABaTeIbHBIX 3a7a4,

bubnunorexa LIOK
https://m.edsoo.ru
[7f41c292
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HA0OP, XpPOMaTHIbl; MUTO3 €r0
craauu: ipodasa, meradasa,
anada3za, Tenodasa.
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUH:
pPa3sMHOKEHHUE, KIIOH, TI0JIOBbIE
KJICTKH (TaMeThl), SUIICKIICTKA,
CIepMaTO30M /1, 3UTOTA,
JIeJIeHHEe Ha/IBOE, TOYKOBAHUE,
CHOPYIALUs, PparMeHTaIHs,
BEreTaTHBHOE Pa3MHOXKECHHE,
CEMEHHOE Pa3MHOXKEHHE,
OTIbUIICHHE, ABOMHOE
OIIJIOJJOTBOPEHHE, TIOJIOBEIE
JKeJe3bl, CCMCHHUKH, SIMUHUKU,
OTUIOJIOTBOPEHHUE (HAPYKHOE,
BHYTpPEHHEE).
PackpsIBaTh conep:xanue
TEPMUHOB U NOHATUI: MENO3,
KOHBIOTAIHSI XPOMOCOM,
nepekpécT (KpPOCCUHTOBED)
XPOMOCOM, TaMETHI.
XapakTepru3oBaTh MENO3 Kak

CI1oco0 KJIETOYHOTO JICJICHHS,
OIMCBHIBATh MEH03 MO
CTaJusIM; CPaBHUBATh CTaJAUH
Melo03a 1 MUTO3a.

PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUI:
raMeTOreHe3, ClIepMaTOreHes,
OOreHe3, CIIEpMaToO30u/l,
aKpocoMa, SNIEKIIeTKa,
MOJIIPHBIE TEJIBLIA.

BEIIIOJIHEHUH

OMOJIOTHYECKUX

9KCIICPUMCHTOB;
CIOCOOHOCTH OMPEACIIATh

COOCTBEHHYIO MMO3UIINIO
10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM
JKM3HHU U O0BACHATH €6




XapakTeprus3oBaThb
0COOEHHOCTH TaMeTOreHe3a y
JKHBOTHBIX M €0 CTaJIUH,
ITOJIOBBIC KIICTKH KUBOTHBIX
Y OTIMCBIBATh MPOIECC UX
pa3BUTHSL.
PackppiBaTh conepkanue
TEPMUHOB U IIOHATHUI:
OHTOTEHE3, SMOPHOTEHE3,
3UroTa, ApobiieHue,
OmacToMepsl, MOpyIa,
Onactysa, 6J1acToIelb,
ractpyia, Hehpyia,
OpraHOTEHE3; 3apObIIIEBHIC
JIUCTKH: SKTOJIepMa,
Me30/IepMa, SHTOJepMa.

HacneacTBeHHOCTH U
HU3MCHYUBOCTb OpPTraHNU3MOB

1.5

PackpsiBaTh conepxkanue
TEPMHUHOB U TIOHSTHH: TEH,
T€HOM, T€HOTHII, (DEHOTHII,
XPOMOCOMBI, aJUIEITbHBIE TeHBI
(amenu), TOMO3UTOTA,
reTepO3UroTa, JOMUHAHTHBIN
npu3HaK (TeH), pereCCUBHBIN
npusHak (reH), YucTast JUHUS,
rudpu.
Ilepeuuncnsars u
XapaKTEePU30BaTh METObI
TE€HETUKH:
TUOPUIO0IOTHUECKHIA,
[IATOTeHETHUECKHI,

CIIOCOOHOCTh
WCITOJIb30BaTh
npruoOpeTaeMble pu
M3y4eHUU OMOJIOTHHI
3HAHUS U YMEHUS MIPH
pelIeHuu mpoodiem,
CBSI3aHHBIX C
paIMoHaTbHBIM
MIPUPOJIOTIOIBE30BAHUEM
(cobmronenune mpaBuil
TTOBEJICHUS B TIPUPOJIC,
HaIpaBJICHHBIX Ha
COXpaHEHHE PaBHOBECHUS

bu6nmorexa LIOK
https://m.edso0.ru
[7f41c292
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MOJICKYJIIPHO-TEHETUUECKUH;
JIOMUHAHTHBIE U
peliecCUBHbBIC PU3HAKU
pacTeHUi U )KUBOTHBIX.

PackpsIBath conepxanue
TEPMHUHOB U IIOHATHUI:
MOHOTUOPHUIHOE
CKpEIUBAHUE,
(deHoTUnnYECKUE TPyYIIIbI,
rUOpUI0TIOrMYECKUI METO/,
YUCTHIE JINHUH,
JOMHHHUPOBAHHE F'€HOB
(monHOe, HEToJHOoE),
paclleIIeHUe B TIOTOMCTBE.
PackpsIBaTh conep:xanue
TEPMHUHOB U IIOHATUI:
JUTUOPUTHOE CKPEIINBAHUE,
aHAJIN3HUPYIOIIEe
CKpEILIMBAaHHUE.

OnuceiBath onbITHI I
MeHnaens no u3y4eHuto
HacJIEOBaHMs IBYX Iap
IIPU3HAKOB y FOpoXa
IIOCEBHOTO.

PackpsIBaTh conepxanue
3aKOHA HE3aBHUCHMOTO
HACJIEI0BAHMS IIPU3HAKOB.
PackpeiBath conepxanue
TEPMHUHOB U NTOHATHUM:
CLIEIIJICHHOE HACJIEJOBaHUE
MPU3HAKOB, PEKOMOMHAIIUS
T€HOB, TECHETUYECKUE KapThl
XpPOMOCOM, MOpraHuja.
PackpeiBath conepxanue

B DKOCUCTEMAX, OXpaHy
BUJIOB, SKOCUCTEM,
ouocdepsl);




TEPMHUHOB U IIOHATHUI:
XPOMOCOMHBIN HabOp,
ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTAMETHBIN
I10JI, T€TEPOraMeTHBIH 11011,
CLICIIJIEHHOE C I10JIOM
HaCJIEJOBaHKE ITPU3HAKOB.
PackpsIBath conep:xanue
TEPMHUHOB U IIOHATHUI:
U3MEHYHUBOCTb,
HaCJIEICTBEHHAs
U3MEHYHUBOCTb,
HEHACJICCTBCHHAs
U3MEHYHUBOCTb,

MO (UKALOHHAS
U3MEHYMBOCTh, BAPUALIMOHHBIN
psi, BapuaHTa, BapuallMOHHAas
KpHUBasi, PU3HAK, HOpMa
peakuyy, KOJIMYECTBEHHBIC U
Ka4eCTBEHHbBIE ITPU3HAKH.
PackpsIBaTh conep:kaHue
TEPMHUHOB U NTOHATHUI:
HaCJIEeACTBECHHAs
U3MEHYHUBOCTb,
KOMOWHATHBHAs
U3MEHYMBOCTh, MyTallHOHHAs
W3MEHUYUBOCTb, MyTaHT,
MYTAalMH: TCHHbBIE,
XPOMOCOMHBIE, TCHOMHBIE;
MTOJIMIUIOU U, AaHEYTITION M,
MyTarcHsl.

PackpsIBaTh conepxanue
TEPMHHOB U TIOHATHUI:
KApHUOTHII 4eJIOBEKa,




UTOTEHETUYECKUN METO/I,
reHeaJIOTHYCCKUI METO/,
POJIOCIIOBHBIE, OJIM3HELIOBBII
METO/1, HaCJIEACTBEHHBIE
0ose3HH: (MOHOTEHHBIE, C
HACJIEACTBEHHON
MPeIpacioiOKEeHHOCTHIO,
XPOMOCOMHBIE), METUKO-
TeHETUYECKOe
KOHCYJIbTUPOBAHHE.

Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

PackpeiBath conep:xanue
TEPMHUHOB U ITOHATHUM:
CEJIEKIIMs, COPT, OPOJa,
LITaMM, JOMECTUKaLUs, WIN
OJIOMAIlIHUBAHUE, LICHTPBI
MHOr000pa3us u
IIPOUCXOXKACHUS KYIbTYPHBIX
pacTeHHUH U KUBOTHBIX,
ruOpuan3aIms,
HCKYCCTBEHHBIN 0TOOP.
Ha3zpiBaTh ¥ cpaBHUBATH
OCHOBHBI€ 3Talbl pa3BUTHUS
CEJICKLIUH.

N3narate yuenne H. U.
BasuioBa o nieHTpax
MIPOUCXOXKACHUS KYIbTYPHBIX
pacTeHUH; pa3ianyaTh LEHTPBI
Ha KapTe MUpa, CBA3BIBATH UX
MECTOIIOJIOKEHHUE C OYaraMu
BO3HHUKHOBEHUS APEBHENIINX
UBUIM3ALHUHN.

PackpsIBaTh conepxkanue

HaJM4ue pa3BUTOTO
JKOJIOTHYECKOI0
MBIIIUIEHHNS,
9KOJIOTHYECKOH
KYJIbTYPBI, OIbITA

JEATeIIbHOCTH
JKOJIOTHYECKOMN

HaIpaBJIEHHOCTH,

YMEHHUS bubmuoteka [IOK
PYKOBOACTBOBATHCS UMH https://m.edsoo.ru
B IIO3HABATEIbLHOM, [7f41c292

KOMMYHUKATUBHON U
COILIMAIbHOW MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B
MIPAaKTUYECKOU

eI TEIILHOCTH
9KOJIOTHYECKON
HANpaBJIEHHOCTH.
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TEPMHUHOB U TIOHATHUH:
HCKYCCTBEHHBIN 0TOOD,
MacCcOBBIi 0TOOD,
WHAUBUIYAIBHBIN 0TOOD,
IKCTEPHED,
OJIM3KOPOJICTBEHHOE
CKpeIllUBaHKe, YUCTas JTUHUS,
reTepo3uC, HEPOJCTBEHHOE
CKpEIlIMBaHNE, UCKYCCTBEHHBIN
MyTareHe3, MOJIUIIIONIbI.
PackpriBath comepkanue
TEPMHUHOB U ITOHATHUM:
OMOTEXHOJIOT U, KIIETOYHAs
WH)KEHEpUsl, TEHHAS
WHXXEHepUsl, KIOHUPOBaHUE,
TPAHCT€HHBIC OPTaHU3MBI,
I'MO (reneruyecku
Moiu(pULIPOBaHHbIE
OpIaHU3MBI).

OOcy)1aTh SKOJIOTUYECKUE U
ATUYECKHE ACTIEKThI
HEKOTOPBIX UCCIEAOBAHUN B
00acTi OMOTEXHOJIOTUI
(KIIOHUpPOBaHUS,
HCKYCCTBEHHOT'O
OTIJIOJIOTBOPEHHS,
HaMpaBJIEHHOTO U3MEHEHHUS
TeHOMa U CO3JIaHUs
TPAHCT€HHBIX OPTaHU3MOB).

PesepBHOE Bpemst

bubmmoreka [IOK
https://m.edso0.ru
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbI

OBOJIIOIMOHHAS OMOJIOTUSA

KoanuecTBo 4acoB

Becero K/p

I/p

Buanl nesreanbHOCTH

PackpsIBaTh conep:xanue
TEPMHUHOB U TIOHATHUH:
HBOJIIOLINS, IEPEXOJIHBIE
(dhopmbl, HUITOTEHETUYECKHE
PSIBI, BUIBI-OHIEMUKHU, BUIbI-
PEJIUKTHI, 3aKOH
3apOJIbIILIEBOTO CXO/CTBA,
OMOTreHEeTUYECKUI 3aKOH,
TrOMOJIOTUYHBIE U
AQHAJIOTUYHBIEC OPTaHbl,
pyJUMEHTapHbIE OpPraHbl,
aTaBU3MBI.
[Tepeuncnars OCHOBHBIE
ATalbl Pa3BUTHS
HBOJIFOLIMOHHOW TEOPUH.
XapakTeprus3oBaTh
CBUJIETENILCTBA DBOJIIOLIUN:
MAJIEOHTOJIOTUYECKUE,
ouoreorpaguyeckue,
AMOPHOTIOTUYECKHE,
CPaBHUTEIBHO-
aHATOMUYECKHE,
MOJIEKYJISIPHO-
OMOXMMHYECKHE.
[IpuBOANTH IPUMEPHI
MEePEeXOIHBIX (opM

BocnurareabHas
padora

JCTETUUCCKOE OTHOIICHHE
K MUPY, BKIItO4ast
ACTETUKY ObITA, HAYYHOI'O
M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA,
TpyZAa, OOLIECTBEHHBIX
OTHOIIICHU;
NOHMMAaHHE
SMOIMOHAILHOIO
BO3JIEUCTBUS KUBOH
MPUPOJBI U €€ IEHHOCTH;
TOTOBHOCTH K
CaMOBBIPKECHUIO B
pa3HBIX BUIAX
HCKYCCTBa, CTpEMJICHUE
MPOSIBIISITH KaueCTBa

TBOp‘-ICCKOﬁ JIUYHOCTH,

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeJIbHbI
e pecypchbl

bubmmoteka IIOK
https://m.edso0.ru
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OpraHU3MOB,
(buI0reHeTUYECKUX PSIO0B.
PackpsIBaTh conep:xanue
TEPMHUHOB U IIOHATHUI:
CHUCTEMAaTHKa, €CTECTBEHHBIN U
UCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIE
HBOJIIOLIMOHHBIE UJICH,
KOHLENINH U TEOPUHU;
CpPaBHMBATh B3IVl HA BU]]
u sBosmonnio K. JInnues,
JK.b. Jlamapka, Y. /lapBuHa.
PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUI:
MHUKPO3BOJIIOLUSA, BUJ,
KpUTEpUU BUJA, apeall,
HOMYJISLMS, TeHOPOH,
MyTallu, KOMOWHALIUU T€HOB.
XapakTepu30BaTh BUJ| KaK
OCHOBHYIO CUCTEMATHYECKYIO
CAVHULY U LEJTOCTHYIO
OMOJIOTMYECKYIO CUCTEMY.
Boiiensate kpuTepuu Buja .
PackpeiBath conepxanue
TEPMHUHOB U NTOHATHUI:
KOMOHMHATHUBHAS
M3MEHYUBOCTb, MyTalllH,
MYTaLMOHHBIN IIPOLIECC,
MOMYJISIIIMOHHBIE BOJIHBI,
npeii¢ reHoB, U30IIAIUS,
MUTpaLUU.
XapakTepru3oBaTh
3IIeMEHTapHbIe (PAKTOPHI




Bo3HUKHOBEHUE U pa3BUTHE
JKA3HU Ha 3emiie

0.5

JBOJIIOLIMN: MYTallUOHHBIN
nporecc, KOMOMHATUBHAs
WU3MEHYUBOCTb,
HOIYJISILIMOHHBIE BOJIHBI,
Jpei¢ reHoB, U30JA1us,
MUTpaLus.
PackpeiBath conep:xanue
TEPMUHOB U IIOHATHUI:
€CTECTBEHHBIN 0TOOP, O0phOa
3a CYLIECTBOBAHHUE.
PackpeiBath conep:xanue
TEPMHUHOB U ITOHATHUI:
PUCIIOCOOTIEHHOCTB,
MIOKPOBUTEILCTBEHHAS U
IIpeIOCTEeperapIlas OKpacka,
MacKHpPOBKa,
BU000pa30BaHUeE.
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATHUI:
MaKpOdIBOJIOIHUSA, (PUITOTEHE3,
Ouosoruueckuit mporpecc u
perpecc, apomopdos3,
uaMoaanTanus, oomas
JlereHeparvsi, aJanTHBHAs
panuanus.

PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHIA:
KpealnoHu3M, abUOTeHe3,
BUTAJIU3M, TTAHCIIEPMUS,
OmoI11093, KOalepBaThI,
pOOUOHTHI, CAMOMOTEHE3.

OCO3HAHUE JYyXOBHBIX
LIEHHOCTEN POCCUHCKOTO
Hapoa;
c(hOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

bubnunoreka LIOK
https://m.edsoo.ru
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XapakTepru3oBaTh METO/IbI
W3Yy4YEHUs] HUCTOPUUECKOTO
MPOIIOro 3eMJIH.
[lepeunciaTh OCHOBHBIE ATAIbI
XUMHUYECKON U OMOJIOTMYECKOM
JBOJIFOLIAH.
W3narate conepxanue runore3
Y TEOpU BO3HUKHOBEHHUS
JKU3HU Ha 3emie
(kpealoHu3Ma,
CaMOIPOU3BOJIBHOTO
3apO’KJEHUS (CIOHTAHHOIO),
nancnepmuu, runore3sl PHK-
MUDA).
OnuceBaTh SKCIEPUMEHTHI
C. Munnepa u I'. FOpu no
MOJIyYEHUIO0 OPraHUYECKUX
BEILECTB U3 HEOPraHUYECKUX
myTéM aOMOTeHHOTO CUHTE3a.
PackpsIBaTh conepxanue
TEPMUHOB U MOHSTUI: J0H,
apa, nepuoa, apoMopho3sbl,
MU0 TaLIH.
3HaTh OCIE0BATENBHOCTD
DOHOB: KaTapXxeu, apxeu,
pOTEPO30H, paHepo30ii; 3p:
apxemckas, mpoTepo30iickas,
1aJIe030MCcKast, Me3030MCKasl,
KalHO30MCKast; IEPUOIOB:
KeMOpUICKUI, OpOBUKCKUH,
CUJIYPUMCKUH, JEBOHCKUH,
KaMEHHOYTOJIbHBIH,

CIIOCOOHOCTH OLIEHHUBATH
chyaumo nu HpI/IHI/IMaTB
OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIC
HOprI U ICHHOCTH,
OCO3HAHME JTUYHOIO
BKJIa/Ia B IOCTPOCHUE
YCTOWYHBOTO OYIYIIETO;
OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM
POAUTEISAM, CO3/ITAHUIO
CEMbH Ha OCHOBE
OCO3HAHHOT'O HpI/IHSITI/Iﬂ
IIEHHOCTEH ceMeiHO
’KM3HH B COOTBETCTBHH C
TpaJAUIUSIMA HApOJIOB
Poccuu;




IIEPMCKHI, TPHACOBBIH,
FOPCKHU, MEJIOBOW,
MMaJICOTCHOBBIA U
HEOTI'CHOBBIH,
AHTPOIOT'€HOBBI.

PackpriBath conep:xanue
TEPMUHOB U ITOHATHUM:
CUCTEMATHKa, NCKYCCTBEHHAs
U €CTECTBEHHAs
Kiaccupukanus, OMHapHast
HOMEHKJIATypa, IPUHLUII
UEPAPXUUHOCTH.
XapakTeprus3oBaTh

COBpPCMCHHYIO CUCTCMY
OpPraHu4YcCKoOro Mmupa.

PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATUI:
AHTPOIIOJIOT U, AaHTPOIIOTEHES,
yesoBek pa3yMHusblii (Homo
sapiens), IpPSIMOXOXACHUE,
BTOpasi CUTHAJIbHAsL CUCTEMA.
PackpeiBath conepxanue
TEPMUHOB U MTOHATHUN:
(akTOpbl AaHTPOIIOT€HE3A,
IPYIIIOBOE COTPYIHUYECTBO,
peub, OpyauiiHas
JeSITeTbHOCTD, TOTUMOP(PU3M.
PackpeiBath conepkanue
TEPMUHOB U ITOHATHUN:
ABCTPAJIONNTEK, YETIOBEK
yYMEIbIH, YEJI0BEK

MPAMOX OIS,
HeaHJiepTaJiell, KpOMaHbOHELl,




OpraHu3Mbl U OKpYIKaroIas
cpena

HEOJINTHYECKAsl PEBOJIIONINS,
NEpBOOBITHOE HCKYCCTBO.
PackpsiBaTh coneprkanue
TCPMHHOB U MMOHSTHH: packl,
pacoreHes, coluan-
JTApPBUHU3M, PACH3M,
MeTHucanusl.

PackpsIBaTh conepxanue
TEPMUHOB U MOHATHUI:
9KOJIOTHS, TIOJIEBBIC
HAOII0ICHUS, DKCTICPUMEHTHI,
MOHHUTOPHUHI OKPYkKaIOIIEH
cpebl, MOJIETMPOBAaHUE,
HKOJIOTUYECKOE
MHUPOBO33pEHHUE.
Ilepeuncnars 3agaun
AKOJIOTUH, €€ pa3/ielibl U CBSI3U
C APYTMMH HayKaMHU.
XapakTepru3oBaTh METOIbI
IKOJIOTUYECKHUX
HCCIIEIOBAHUM.
XapaxkTepru3oBaTh YCIOBUS
cpen oOuTaHUS OPTaHU3MOB;
KJIaCCU(UIIUPOBATH U
XapaKTEepU30BaTh
AKOJIOTHYECKHE (PaKTOPBI:
abuoTuveckue, ONOTUIECKUE U
AHTPOTIOTEHHBIE.
OnuceIBaTh EUCTBUE

HKOJIOTMYECKUX (PaKTOpPOB HA
OpraHU3MBlI.

9KOJIOTHYECKH
uenecooOpazHoe
OTHOIICHHE K IPUPOJIC KaK
WCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€
CYIIIECTBOBAHMS;
MOBBIIICHUE YPOBHS
9KOJIOTHYECKOH KYIbTYpPHI:
MPUOOPETEHUE OIBITA
TJTAaHUPOBAHUS TIOCTYIKOB
Y OIICHKH MX BO3MOXKHBIX
MOCIEACTBUM ISt
OKpY>KaloIleu Cpeibl;
OCO3HaHUe TT00aTbHOTO
XapakTepa 3KOJOTHICCKIX
npobseM U myTei ux
peIICHNUS;

CIIOCOOHOCTh
HCITOJIb30BaTh
npruoOpeTaeMbie Pu
M3y4eHUU OMOJIOTHHI
3HAHUS U YMEHUS MIPU
pelieHnu mpooiem,
CBSI3aHHBIX C

bubnmorexa LIOK
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PackpriBath conep:xanue
TEPMUHOB U ITOHATHUM:
abuotnueckue GaKkTophl,
doroneproansm,
OMOJIOTNYECKHUE PUTMBI.
PackpsIBaTh conep:kanue
TEPMHUHOB U IIOHATHUI:
onotuyeckue (HhaKTopsl,
XUIIHAYECTBO, Iapa3uTU3M,
KOHKYpPEHLUS, MyTyaJllu3M,
CcUMON03, KOMMEHCAIH3M,
HaXJIEOHUYIECTBO,
KBapTUPAHCTBO, AMEHCAJIN3M,
HEUTPAJIU3M.

PackpeiBath conep:xanue
TEPMHUHOB U ITOHATHUM:
HOIYJISILINSL, YUCIEHHOCTb,
IJIOTHOCTb, POXK/IaEMOCTb,
CMEPTHOCTb, IPUPOCT,
MUTrpanus, IMHaMUuKa
YHUCJIEHHOCTHU NOIYJISALNH.

Coo0111ecTBa U DKOJIOTUUECKHE
CUCTEMBI

PesepBHOE Bpems

PackpsiBath comepkanue
TEPMHUHOB U NTOHATHUM:
OHMOIIEHO3, SKOCHUCTEMA,
OMOreo1eH03, BUIbI-
JIOMHHAHTBI, 9KOJIOTHYECKast
HUIIIA.

XapakTepu3oBaTh OUOIIEHO3
(coo0b111ecTBO), €ro BUIOBYIO,
MPOCTPAHCTBEHHYIO U

TPO(PHUUECKYIO CTPYKTYPHI.

OOBSICHATH POJIb KOMIIOHCHTOB

OMOIIeHO3a B MOJJIEP>)KaHUH

paluroOHaIbHBIM
MIPUPOAONOJIb30BAHUEM
(cobmroaeHune mpaBuil
MOBEJICHUS B PUPOJIE,
HaIlpaBJICHHBIX HA
COXpAaHEHUE PABHOBECHUS B
9KOCHUCTEMAX, OXPaHy
BHUJIOB, 9KOCHUCTEM,
Oouocdepsl); aKTUBHOE
HENPUATUE NEHCTBUH,
MIPUHOCSIINX BPe.
OKPY’KaroIlle MPUPOTHON
cpene, yMeHue
MIPOTHO3UPOBATH
HeOJIaronpusiTHbIC
3KOJIOTUYECKHE
MOCJIEICTBHS
MpEeANPUHIMACMBIX
JEUCTBUU U
MPpEeA0TBPAIATh UX;
HaJM4ue pa3BUTOTO
3KOJIOTUYECKOTO
MBIIIECHHUS,
JKOJIOTUYECKOU
KYJIBTYpPBI, OIbITa
NeATETbHOCTH
3KOJIOTUYECKOMN
HaMnpaBJIE€HHOCTH,
YMEHUS
PYKOBOJCTBOBATHCS UMH
B I103HABATEIbHOM,

KOMMYHHKaTHBHOﬁ n

bubmmoteka IIOK
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ero CTPYKTYpPHI U
CYIIIECTBOBaHUS HA
onpeeIEHHON TEPPUTOPHH.
OOBSICHATH OMOJIOTHYECKUI
CMBICT SIPYCHOCTH H JINCTOBOM
MO3aHuKH.

CpaBHUBATh KOMIIOHEHTBI

OMOIIEHO30B, UX BUIOBYIO,
MIPOCTPAHCTBEHHYIO U

TpO(pUUECKYIO CTPYKTYpHI,

CBSI3M MEXKIY OpraHU3MaMH .
XapakTepru3oBaTh CBOMCTBA
AKOCHUCTEMHI (€€ CITOCOOHOCTh
K JUINTETIbHOMY
CaMOTIOIeP>KaHHUIO,
OTHOCHTEJIBHO 3aMKHYTBIN
KpyroBOPOT BEUIECTB,
HE00XOIUMOCThH II0OTOKA
SHEPIUN).
PackpsIBaTh conepxanue
TEPMHUHOB U TIOHATUIN: BOJHbIE
9KOCHUCTEMEI, OMOr€OI€HO3EI,
(bUTOMIAHKTOH, 300IJIAHKTOH,
OeHTOC, TYMYC.
PackpsiBath comepxkanue
TEPMHUHOB U NTOHATHUM:
AQHTPOIIOTE€HHAs SKOCUCTEMA,
arpo’KocucTema,
ypOo3KOocucTeMa,
OonopazHooOpasue.
PackpsiBath comepikanue
TEPMHUHOB U ITOHATHUM:
o6uocdepa, KIUBOE BEUIECTBO,

COLIMAJIbHON IIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN
NeATEITbHOCTH
3KOJIOTUYECKON
HaIpaBJIEHHOCTH.




JTMHAMUYECKOE paBHOBECHE.
PackpsIBath conep:xanue
TEPMUHOB U TIOHSITHIA:
[EJIOCTHOCTh OHOC(EpHI,
KPYrOBOPOT BEIIECTB,
OMOTCOXMMHYECKUE ITUKITBI
AJIEMEHTOB, 30HAIBHOCTD
ouocdepsl, ONOMBL.
XapakTepHu30BaTh
OorocdepHyIo poJIb YeTIOBEKa.
[TpuBOAUTE IPUMEPHI
AQHTPOTIOTEHHBIX N3MEHEHHI B
ounocdepe.

OueHuBaTh NOCIEACTBUS
3arpsi3HEHUS BO3YIITHOM,
BOJIHOMW Cpe/lbl, U3BMEHEHHUS
KJIMIMAaTa, COKPAICHUS
Ooropa3zHooOpasus.
PackpbIBaTh cosepkaHue
TEPMHUHOB U NTOHATHUM:
panroHaIbHOE
MIPUPOJIOTIOIE30BAHNE,
YCTOMUMBOE Pa3BUTHE,
KODBOJTFOTIHS.

OBIIEE KOJIMYECTBO YACOB I10
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