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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTMM TEOPETUYECKYIO OCHOBY IS
ompeneneHuss MOAXOAOB K (OPMHUPOBAHMIO COACpKAaHUA Y4eOHOro IMpeameTa
«buonorus»  cocraBwnM:  KoHuenrtyaiabHele — mosiokernus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COepKaHus, PE3yIbTaTOB 00YYCHUS U TPeOOBaHUN K
YPOBHIO TOJTOTOBKH BBIITYCKHUKOB, TOJIO)KEHHsI 00 OOIMX WEIsAX M NpHUHIUMIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMbBI CPETHETO 00I1er0 00pa3oBaHus B
Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O crieruduKe OMO0JIOTHH, €€ 3HAUCHUU B
MMO3HAHUU KHBOW MIPUPOIBI M 00ECTICUCHUN CYIIIECTBOBAHMSI YEJIOBEUECKOTO O0IIeCcTBa.
CoryracHO Ha3BaHHBIM TTOJIOKEHUSM, OTIPEICTICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI 110
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosioruu Ja€T MpEACTaBICHHE O IeNsIX, 00 oOmel crpaTeruu
0oOy4eHMs, BOCIIMTAHUA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBaMU Y4Ye€OHOro MpeameTa
«buonorusy, ompenenseT o0s3aTENbHOE NPEIMETHOE COJEp)KaHHWE, €ro CTPYKTYpY,
pacmpenesieHre o pa3zeiiaM U TeMaM, PEKOMEHIyeMY0 TTOCIeI0BATeILHOCTh N3YUCHUS
y4eOHOTO MaTepHraia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU
00pa3oBaTeNbHOTO MPOLIecca, BO3PACTHBIX 0COOCHHOCTEN 00YyJarOIINXCS.

B mporpamMme mo OHOJIOTHHM TakXe YYWUTHIBAIOTCS TPeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M  TPEAMETHBIM  pe3yiabTaTaM OOydeHHus B
(hOpMUPOBAHWHU OCHOBHBIX BHJIOB Y4COHO-TIO3HABATCIIBHON JEATEILHOCTH/YICOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsI.

B nporpamme mo Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peain30BaH
NPUHIUI T[PEEMCTBEHHOCTM B HW3YYEHUM OuWONOruM, Oyaromaps uYeMy B Hel
MIPOCMATPUBACTCS HAMPABICHHOCTh HAa PAa3BUTHE 3HAHUH, CBA3AaHHBIX C POPMUpPOBaAHHEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUSA, IIEHHOCTHBIX OPHEHTAIMM  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHHUS, TIPEICTABICHUN O 3JOPOBOM 00pa3e KU3HU U OEPEKHBIM
OTHOIIEHUEM K OKpYXKalIled NpupoaHou cpeae. I[loaTtomy Hapsgy ¢ U3y4eHHEM
00IIEOMOTIOTUYECKUX TEOPHH, a TakKKe 3HAHWU O CTPOCHHUH KUBBIX CHCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOIIECCOB B IPOTpaMMme IO
OMOJIOTUN YJICTICHO BHUMAHWE MCIIOJIH30BAHUIO MOYYCHHBIX 3HAHUN B TIOBCEIHEBHOM
KU3HHU TSI PEIICHHS] MPUKIIAHBIX 3371a4, B TOM YUCIIE: MPOPUIAKTUKHA HACTIEACTBEHHBIX
3a00J1CBaHUN YEJIOBEKa, MEIMKO-TEHETHUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
HKOJIOTHUYECKH IIETIECO00PA3HOTO MOBEACHUS B OKPY KAIOIIEH MTPUPOIHON cpelie, aHamm3a
BIUSHUS XO3SWCTBEHHOW JEATEIHLHOCTH 4YEJIOBEKa Ha COCTOSIHHUE TIPUPOJHBIX H
MCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHHE BHUMAaHUS K TPUKIAJHON HAMpPaBICHHOCTU
yueOHOrO mnpeamera «buosorus» NPOAUKTOBAHO HEOOXOMAUMOCTHIO OOeCIeUeHUs
YCIIOBUM IS PEIICHHUS OJHOW W3 aKTyaJIbHBIX 3a/lad IIKOJHLHOTO OHWOJIOTHYECKOTO
oOpa3oBaHusi, KOTopasi mpejmnoyiaraeT (GpopmMupoBaHue y oOy4aronIuxcsi COCOOHOCTH
aJanTUPOBATHCS K N3MECHEHHSIM JITMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHe cpeaHero o0miero o0pa3oBaHus 3aHUMaeT BaxkHOe MecTo. OHa
obecrieunBaeT GOpPMHUPOBAHNE Y OOYUAIOIMIUXCS MPEJCTABICHUN O HAyYHOW KapTHHE
MUpa, pacIIupseT U 0000IIaeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTIIMYUTEITHHBIX PU3HAKAX
— YPOBHEBOHM OpraHM3alliud M SBOJIONWHU, CO3AAET YCIOBUSA JUIsSl: MO3HAHUS 3aKOHOB
KUBOU MIPUPOIBI, POPMUPOBAHUS (PYHKIITMOHAIIBHON IPAMOTHOCTH, HAaBBIKOB 37J0POBOTO
1 6e30MacHoro o0pasa KU3HU, IKOJIOTUUECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHUS K
YKUBOU NPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHre OWOJNOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/lay CpPeAHEero o0Iiero oOpa3oBaHUs, COLMATU3ALUA O0YUYaIOIIUXCA.
N3yuyenue Ouonorun obecrnedynBaeT ycloBUs A1 GOPMHUPOBAHUS MHTEIIEKTYalbHBIX,
KOMMYHUKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTCTHYECCKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETPAllUd OWOJIOTHYECCKUX 3HAHWUU C TPEACTABJICHHSIMHU U3 JIPYTHUX
y4eOHBIX TPEJAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazpaHHbie
MOJIOKEHUS O MPeTHA3HAUYCHUN YU4eOHOT 0 rpeameTa « buoaorus» cocTaBUIIM OCHOBY IS
OTpeNeICHUsT TIOAXOM0B K OTOOPY W CTPYKTYPHUPOBAHHIO €T0  COJEp KaHWS,
MIPEICTABJIICHHOTO B MPOTpaMMe 0 OMOJIOTHH.

Ot6op conepkaHusi ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KYJIbTYPOCOOOPA3HOTO MOJIX0/Ia, B COOTBETCTBUHU C KOTOPHIM
oOyyaroruecs: AOHKHBI OCBOMTH 3HAHUS U YMEHUS, 3HAUYMMBbIE A (POpMUPOBAHUS
o0IIel KynbTYphI, OTIPENCTMIONMNE aJeKBaTHOE MOBEACHUE UYEJIOBEKA B OKPYKArOIICH
MPUPOJHON cpefie, BOCTpPEOOBAHHBIE B TIOBCEIHEBHOM J>KU3HM M MPAKTUYECKOU
nestenbHOCcTH. (Ocob0e MecTo B OITOM CHCTEME 3HAaHUW 3aHUMAIOT JJIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jisi (OPMHUPOBAHMS TPEJCTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA M IICHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AIMH OMOJIOTHIECKOTO 00pa30BaHMs.

CTpyKTypHUpOBaHHUE COACpXKaHUI yIeOHOTO MaTepraja B IporpaMme 1o OHoIoruu
OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYCHMS 3HAHUN 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX KHBOM MPUPOJBI, O €€ YpPOBHEBOW OpraHu3alud MU HBOJIOIUHU. B
COOTBETCTBHM C OTUM B CTPYKType YyudeOHoro mpemmera «buosorws» BBIJCICHBI
CIeNYIONINE COJIepKaTeNbHble JUHUU: «buomornss kak Hayka. MeToabpl HAydHOTO
no3HaHus», «Kinerka kak Ouosornyeckas cuctemayn, «OpraHu3M Kak OHoJIOTHUYecKas
cuctemay, «CrucreMa W MHOrooOpasue OPraHUYECKOTO MHpPay», «IBOJIIONUS KUBOH
MPUPOBDY, « IKOCUCTEMBI M IPUCYIIINE UM 3aKOHOMEPHOCTIY.

Llens n3ydenus yueOHoro npeameta «bronorusy» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOyYarOIIUMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHOW OpTraHW3allud >KUBBIX
CHUCTEM pa3HOT0 paHra W MPUOOpETeHHWEe YMEHUM WCIOJIb30BaTh ATH 3HAHUS IS
IPAMOTHBIX JIEUCTBUMA B OTHOIIEHUH OOBEKTOB KUBOUW MPUPOJIBI M PEIICHUS PA3INYHBIX
YKU3HEHHBIX TPOOJIEM.



JlocTmkenue e u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
00ecreunBaeTCs pENIEHUEM CIIEIYIOIUX 3a0a4:

OCBOCHHE OOYJAIOIIMMHUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKHUX TEOPHSX, YICHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIIOTe3aX, TMpaBHIIaX, CIyXKalluX OCHOBOM  JIJIst
dbopMHpoOBaHUs TMPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHUpPa, O METOoJax
HAyYHOTO TIO3HAHUS, CTPOSHUH, MHOTOOOpa3rH 1 0COOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3alliy, BBIJAIOMIMXCS OTKPBITUSIX W COBPEMEHHBIX HCCIIEIOBAHUSIX B
OHOJIOTHH,

dbopMupoBaHue Yy OOydYalOIIMXCA TO3HABATEIbHBIX, MHTEIUICKTyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOLIECCE aHANIM3a JAaHHBIX O MYyTAX Pa3BUTHUS B OUOIOTUU
Hay4YHBIX B3TJISJI0B, UJEH U MOJAXOJOB K M3YYCHHUIO >KMBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE Y 00Yy4alOIMUXCs 00IIEeH KyJIbTYyphl, PYHKIIMOHAILHON IPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OIICHUBATh SIBIICHUS OKPYKAIOUIEro MHpa >KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX MPU U3YyYCHUN OUOJIOTUY;

dbopmupoBaHre |y OOydYarOUIMXCS YMEHHMH  WJUTIOCTPUPOBATH  3HAYCHHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOM JEATEIbHOCTH YEJOBEKA, pPa3BUTUU
COBPEMEHHBIX MEJAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTAHUE YOCXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbl, HEOOXOAUMOCTH OE€PEKHOTO OTHOILICHUSI K HEH, COOJIIOICHUSI ITUYECKUX HOPM
MIpU TIPOBEJICHUU OMOIOTUUYECKUX UCCIIeI0BaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWM [l TIOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOMN KYJIbTYPBI, 1JI POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPHOOPETEHHBIX 3HAHUM M YMEHUW B TOBCEIHEBHOW >KWU3HM IS
OIICHKHM TIOCJICAICTBUM CBOEUM AESATEILHOCTH IO OTHOIICHUIO K OKpYXKalolleu cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep NpOoPUIAKTUKI
3a00s1eBaHUM.

B cucteme cpennero obmiero odpaszoBanus «buosorus», nsyuaemas Ha 6a30BOM
YpPOBHE, SBJsieTCS 00s3aTeIbHBIM yU4E€OHBIM TMPEIMETOM, BXOASIIUM B COCTaB
npeamMeTHoN obsactu «EcTecTBeHHO-HAyYHBIE MPEIMETHD.

B xone peanuzamuu pabouux mporpamMm ydeOHOro mnpeamera '"buonorus"
UCIIONIB3yeTCsl  000pYIOBaHWE, pPACXOJHBIE MaTEpHaNlbl, CpPEICTBAa OOyYCHHS U
BOCIIUTAHUs, TpHOOpeTéHHBIC /Tl ieHTpa "Touka pocra'.

Jlns muszydenusi Ouojoruv Ha 0a30BOM YpOBHE CPEAHEro o0IIero odpa3oBaHUS
otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4yac B HEJEIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, ¢puinocoduen, ITUKON, 3CTeTUKOM U mpaBoM. Poib
ouonorud B (GOPMHPOBAHUUM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTHYECKHUX HayK.

Metoapl TO3HAHUS KUBOW NPUPOJLI (HAOMIOJEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMpOBaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, k. Yorcon n ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTOo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

[Ipaktuueckas padota Ne 1. «Mcnonp30BaHne pa3InyHbIX METOJOB MIPU U3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

Kuspie cucteMbl (OMOCHMCTEMBI) KaK MOpeAMET Hu3ydeHus Ouosioruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM W HX pa3zHOOOpa3we. YPOBHH OpraHU3AIMH OHOCHUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, MOMYJISAIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpHBI.

JdemoHcTpanuu:

Tabnuibl u cxeMbl: « OCHOBHBIE PU3HAKHY KU3HNY», « Y POBHU OpPTaHU3AIUHN )KHUBOU
IPUPOJIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTaB KJIETKU. XHUMHUYECKHE JJIEMEHTBhI: MAaKpO3JIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMY BOJIBI 1 MUHEPAJIBHBIX BELIECTB B KieTKe. [loanepkanne 0CMOTHYECKOTO
OataHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnmble W 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€TTKOBOM MOJIEKYJbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIUU OEIKOB.

depMeHTHl — OuoJiorudeckue Katanuzatopbl. CtpoeHue (epMeHTa: aKTHUBHBIM
HeHTp, cyocrparHas crneunduunocts. Kodepmentsl. Butamunbl. Otiaununs GepMeHTOB
OT HEOPTaHWYECKUX KaTaanu3aTOPOB.



VYrneBoabl: MoHOcaxapuibl (TJIHOK03a, prbo3a U JAe30KCHupu0o03a), ArcaxapHibl
(caxaposa, JlakTOo3a) MW  MOJUcaxapuibl  (KpaxMall, TJHUKOTEH, LEJUII0JI03a).
buonoruueckue QpyHKIMN YTI€BOJIOB.

Jlumuasl:  Tpurmuuepuansl,  dochonunuabl,  cTepouasl. [ 'mapoduiibHO-
ruipodoOHbIe cBOMCTBA. buonornueckue dyHkuuu aunuaoB. CpaBHEHHE YIIJIEBOJIOB,
OCJIKOB W JIUTINJIOB KaK HICTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bunst PHK. AT®:
CTpO€HHUE U (QYHKIIUH.

[utonorus — Hayka o kieTke. KilerouHast Teopusi — MpuMep B3auMOJICUCTBUS UAEH
1 (paKTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUYCHUS KICTKHU.

Krnerka kak nenoctHas kuBas cuctema. OOmpe NpHU3HAKH KIETOK: 3aMKHYyTas
HapyxHass MmeMOpana, mosiekynsl JIHK kak reneruueckuil ammapar, cucTemMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuOTUYeCcKas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTuyecKkou kiueTku. Kierounas crenka 6akrepuil. CTpoCHHUE SyKapHUOTUY €CKOM
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENbHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TJIUKOKAJIUKC, HX
¢bynakuuu. [lnasmatudeckas memOpana, e€ cBoiicTBa W ¢QyHKiuu. [luTtomnasma u eé
opranousipl. OnHoMemOpanHble opraHouabl kietku: OJIIC, ammapar [onbmxu,
IM30COMBI.  IloyaBTOHOMHBIE ~ OpPraHOMIBI KJIETKW: MHUTOXOHAPHUH, ILIACTHJBI.
[Ipoucxoxaenne MUTOXOHIpHA U acTu. Buasl mnactun. HememOpanHbie opraHou bl
KJIETKH: PUOOCOMBI, KJIETOUYHBIM MEHTP, HEHTPHUOIU, PECHUYKH, KIYTUKU. DyHKImMH
OPraHOUIOB KJIETKH. BKiroueHus.

SAnpo — peryasTopHbli LeHTp kieTku. CTpoeHue dnpa: sjiepHas 000JIOUKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JIeBenryk, P. I'yk, T. [lIBann, M. lllnelnen, P. Bupxos, /x. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeniesieHue XMMHUYECKUX JJIEMEHTOB B HEXHBOW IPUPOLEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuubr u cxemsl: «llepuommyeckas TaOMUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJekyibl BoAb», «buocuuTe3 Oenka», «CTpoeHHE MOJIEKYJbl Oenkay,
«Ctpoenue pepmenta», «Hyknennonsie kuciothl. [JHK», «Ctpoenue mosnexynibr ATDy,
«CTpoeHue »yKapuOTUYECKOU KIETKW», «CTPOEHHE >KMUBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOW KIIETKW», «CTpOCHHE MPOKAPHOTHUUECKON KiIeTkn», «CTpoeHue siapa
KIIETKNY, « YTIIEBOABI», «JIUIHIBD.



ObopynoBaHue: CBETOBOM MHMKPOCKOI, OO0OpyIOBaHHE [UIsl MPOBEACHUSA
HaOJIOJICHUI, WU3MEpPEHMM, SKCIEPUMEHTOB, MHKpoOpenaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 1. «M3yueHne KaTaqTuTUHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «3yueHne CTpOCHUS KJIETOK PACTEHUM, >)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U X OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BelecTB, WIM MeTa00IM3M. AcCUMIIIAIUSA (IJIACTUYECKUHA OOMEH) H
TUCCUMWISIIUSA  (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W DJHEPrUM B TMOHUMAaHUU
MeTabou3Ma.

Tunelr oOMeHa BemiecTB: aBTOTPOQHBIM U TerepoTpodHblii. Pons dhepmeHTOB B
oOMeHEe BEIlIECTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBast u TeMHoBasi (a3l porocuntesa. Peaknuu orocuHTesa.
OddexTuBHOCTH (poTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIIOBUM cpefpl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €TO MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHHUIA.

XeMOoCHHTE3. XEMOCUHTE3UPYIOole OaKTepun. 3HaUeHUE XEMOCUHTE3a JJIsI ’KU3HU
Ha 3emJe.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BemIeCTB, BBIICICHUE W
AKKyMYJMPOBAHHE JHEPTUM B KIETKE. DTambl SHEPreTUYecKoro oomeHa. [mkomnus.
bpoxenne u ero Buabsl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunrpoBanne. IPHEKTUBHOCTh FHEPIETUUECKOT0 OOMEHA.

Peakuuu matpuuyHoro cunrte3a. ['eneruueckas undpopmanus u JJHK. Peanuzanms
reHeTHYeCKo uH(opManmu B KJIETKe. [eHeTWYecKui KOoJ H €ero CBOMCTBA.
Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTtarbl
TpaHcisiiun. KonupoBanue aMuHOKUCI0T. Ponb pubocoM B OMocuHTE3E Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. W.
NBanosckuit). OCOOEHHOCTH CTPOCHMS M KU3HEHHOTO LUKJIa BUPYCOB. bakTepuodarmu.
bosie3nn pacTteHuil, KWUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bo3Oyautens CITM/la. OOpaTHas TpaHCKPHUTIIINSA,
peBepTasa u unrerpasa. [Ipodunakruka pacnpocTpaHeHus] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsizes.

Tabmumer w  cxembl: «Tumel mHTaHUSA), «Metabomu3m», «MHUTOXOHAPHS,
«JHepreTuyeckuit oOMeH», «Xmopomaact», «®DorocuaTedy, «Crpoenune JIHK»,
«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHYeCKHi Koy,



«Bupyco», «bakrepuodarun», «Ctpoenue u >ku3HeHHbIM wukia Bupyca CIIN/a,
Oakrepuodaray, «Pemmxkarus JTHK.

ObopynoBanue: Monaenu-ammukanuu «Yasoenne JIHK wu  Tpanckpumuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrneTounslii UK, WM )KU3HEHHBIN UK KiIeTku. MHTepdaza u mutos. [Iponeccst,
nporekaromue B uHTepdaze. Pemnmumkanusa — peaxmuss matpuyHoro cuuteza JIHK.
CrpoeHue XxpoMOCcOM. XpOMOCOMHBIN HaOOp — KapuOTHM. JIUTIIOMIHBIA U TallJIONIHBINA
XpOMOCOMHBIE HaOoOpbl. XpomaTuiabl. lluTonmoruueckre OCHOBBI Pa3MHOXKEHUS U
WHJVBUAYaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenue knetkn — muto3. Ctaguu Mmuto3a. IIponecchl, MpouCcXoadmue Ha pa3HbIX
CTagusIX MHUTO3a. bonornueckui CMpICII MHUTO3A.

[IporpamMmmupyemasi ruO€sb KIETKH — allonTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MoOB: Oecrnojioe M mojoBoe. Buasl Oecnosoro
Pa3sMHOXKEHUSA:  JEJICHWE HAJABOE, IOYKOBAaHWE OJHO- W  MHOIOKJIETOYHBIX,
crnopooOpa3oBaHHUE, BETreTaTUBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €0 3HAYEHHUE NI CEJICKIUU.

[TonoBO€E pa3MHOXKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiioz. Cragum wmeio3za. Ilpomeccsl, mpoucxoasmye Ha CTaausaX Merosa.
[ToBenenne xpomocoMm B Meino3e. Kpoccunrosep. bruonorndueckuii CMBICT M 3HAUYCHUE
Meno3a.

['amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBbie
’Kelle3bl: CEMEHHUKU M STUYHUKH. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cnepmaro3ouj, sHIEKIETKA) — cliepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
SMUEKJIETOK U criepMaTto3onoB. Omnoaorsopenue. [laprenorenes.

WunuBunyanbHOe  pa3BUTHE  (OHTOTe€HE3).  OMOpPHUOHAJIbHOE  pa3BUTHUE
(omOpuorenes). JTanmbl IMOPUOHATBHOTO PA3BUTHUA Y TO3BOHOYHBIX >KUBOTHBIX:
ApobneHue, racTpyisauusa, opraHorese3. I[loctamOpuoHanbHOEe pa3BuTHe. THIIBI
MOCTAMOPUOHAIBHOIO Pa3BUTHUS: MPSAMOE, HENPSIMOE (JTMUMHOYHOE). BinsiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 HBETKOBOI'O PACTEHHUSI: CTPOCHHUE CEMEHU,
CTaJMH Pa3BUTHS.

JdemoHcTpanuun:

Tabmuubr u  cxembl: «DOpMbI  pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PacTeHU», «BereraTuBHOE pa3MHOKEHHE PACTECHUID,
«/lenenue knetku 6axTepuii», « CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHUE XPOMOCOMBI»,
«Knerounsiii ukn», «Pemmukanus [JHK», «Muto3y, «Meiosy, «IIpsimoe u Henpsimoe
pazBuTHe», «l'aMeroreHe3 y MIEKONUTAKOIMNUX M YeloBeKa», «(OCHOBHBIE CTaauu
OHTOT€HE3a».



O6opynoBanue: MHKPOCKOII, MHKpOIpenapaTbl «CrniepmMaTo30u/1bl
MJICKOITUTAIOWIETO», «Siueknerka muekonuTaromero», «KapuokuHe3 B KieTKax
KOpEIIIKa JyKa», MarHuTHas Mojenb-anmmkanusa «Jlenenune xierkn», moxens JIHK,
MOjieNIb MeTa(azHOl XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaboparopHas pabdota Ne 3. «HaOnro/ieHre MUTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxj.

JlabopaTtopHas pabora Ne 4. «M3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 MKBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopusi pa3BuThs reéHETUKU. Ponp nurtosioruu u
SMOPHOJIOTUY B CTAHOBJICHUHU T'€HETUKHU. BKiiag poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeToNbl TeHEeTUKH (TUOPUAOIOTUYECKUM, ITUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTn4YecKuii). OCHOBHBIE TEHETHUECKHE TMOHATUS. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJEJOBAHUS MPU3HAKOB, YyCTaHOBJIEHHbIE [. Mennaenem.
MoHorubpuiHoe CKpenBaHue. 3aKOH eAMHO00pas3usi TMOPUAOB MEPBOr0 MOKOJEHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACLICIJIEHUS TPU3HAKOB. | MMOTE3a YUCTOTHI TaMET.
[TosmmHOE 1 HEMTOTHOE NOMUHUPOBAHUE.

JlurnObpuaHOe CKpelrBaHue. 3aKOH HE3aBUCUMOIO HACIEIOBaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUSA. AHAIM3UPYIOIIEE
ckpemuBanue. lcnonb30BaHWE AaHATU3UPYIOLIETO CKPEUIMBAHUA Ul OIPEICIICHUS
reHOTHUIa 0COOH.

CuermienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HACJIEIOBaHNIO T'eHOB. HapyleHue cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KApTHI.

I'enetnka mnona. XpOMOCOMHOE ONpPEACNICHUE I0da. AYTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['0MOraMmeTHbIe U reTeporaMeTHbIe Opranu3mel. HacneqoBanue npu3Hakos,
CLEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BU1bl ©3MEHYNBOCTHU: HEHACJIEACTBEHHAS U HACJIeICTBeHHAas. Posb
Cpelbl B HEHACIEJCTBEHHONM HW3MEHUYMBOCTH. XapaKTEpPUCTUKA MOAUPUKALMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psij W BapuauuoHHas KpuBasd. Hopma peakuun
npu3Haka. KonnuecTBeHHbIE M Ka4€CTBEHHBIE MPU3HAKYU U UX HOpMa peakiuu. CBoiicTBa
MOAU(UKAITMOHHON U3MEHYHNBOCTH.

HacnencrBennass, wiM TeHOTHUNWYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Mei03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHONW M3MEHYHBOCTH.
Myrannonnass u3MeHUHMBOCTh. Kiaccupukanus MyTauuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrota u mpuuuMHbl MyTauuid. MyTtareHHsle  (QakTophl. 3aKoH
FOMOJIOTUYECKUX PsAIOB B HACJIEACTBEHHOM n3MeHunBocTy H. M. BaBunosa.



BuesinepHast HacCl1eACTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka yenoBeka. Kapuorum yenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA:
TeHEAJOTYEeCKUH, OJU3HEIOBBIN, IUTOTCHETUICCKUN, OMOXUMUYECKUN, MOJIEKYJISIPHO-
TE€HETUYECKUM. CoBpemeHHOE ONpEICIICHNE TE€HOTHUINA! MIOJIHOTEHOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwucie ¢ noMouipto [II[P-ananusa.
Hacnencrennsie 3a0051eBaHus YeOBEKa: TeHHbBIE 00JIe3HH, OOJIE3HU C HACTIEICTBEHHOM
MPEIPaCIOIOKEHHOCTBIO, XPOMOCOMHBIE Ooyie3Hu. ComaTHyecKue W TeHEepaTUBHBIC
myTanuu. CTBOJIOBbIE KJIETKU. [IpUHIMIBI 310pOBOro 00pasza >KWU3HH, TUATHOCTUKH,
npopUIakKTUKA W JICYEHHS TEHETHUYeCKHX Ooiie3Hel. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBAaHHE. 3HAYEHNE MEIUIIMHCKOW T€HETUKHU B MPEIOTBPALLICHUH U JICYEHUN
T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JemoHcTpanuun:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®@pu3z, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €r0 IIUTOTeHETHYECKas
OCHOBa», «3aKOH pacCHICIJICHUS M €ro IUTOTCHETHYECKass OCHOBa», «3aKOH YHCTOTHI
ramer», «Jlurubpunnoe ckpenBanuey, «lluTonornyeckue OCHOBBI AUTHOPUIHOTO
CKpeluBaHus», «Meno3», «B3anmoneicTBUe aiUleIbHBIX TE€HOBY», «l'eHeThnueckue
KapThl pPACTEHUM, >KUBOTHBIX M 4YeJOBeKa», «l'eHeTuka monay, «3aKOHOMEpPHOCTHU
HacJIeJIOBaHUsI, CIICTUICHHOTO C MOJoM», «KapruOTHUIIbI YeloBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoaudukauronHas wu3MeHYUBOCTh», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

OGopynoBanue:  Mojenu-anIuMKanuu  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Hemonmunoe  momuHupoBanue»,  «JluruOpumgHoe  ckpemmBanue»,  «llepekpéct
XPOMOCOM», MUKPOCKOIl U MHUKporpenapaT «J[po3oduna» (Hopma, myTtanuu (HOpMbI
KpBUIbEB M OKPACKU Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Jlabopatopnass pabora Ne 5. «/3ydeHuwe pe3yabTaTOB MOHOTHOPUIHOTO W
JUTHOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIpETapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenne MoaudpuKaIMOHHON H3MEHUYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BApUALIMOHHON KPUBON».

JlabopatopHass pabora Ne 7. «AHamu3 MyTanui y Apo30(riibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIu3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa U MpoIecc. 3apOoKIECHUE CEJIEKIIUU U JOMECTUKALMS. Y UCHHE
H. W. BaBunoBa o 1ieHTpax MpOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PAaCTECHUH.
L{eHTpbl MPOUCXOKIEHUS TIOMAIIHUX KUBOTHBIX. COPT, HOpoAa, IITAMM.



CoBpemMeHHBIE METOABl CeleKIMH. MaccoBbli M WHAUBUIYaIbHBIA OTOOpHI B
CENIeKUMU pacTeHHd U KUBOTHBIX. OleHKa »3Kcrepbepa. binM3KopoacTBEHHOE
cKkpeniuBanvue — MHOpuAUHT. Yucras nmuuusa. CKpenMBaHrue YUCThIX JIMHUM. ['eTepo3uc,
win rudpuaHas cwia. HepoacrBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
ruOpuan3anus u e€ ycrnexu. VIcKyCCTBEHHBI MyTareHe3 U MOJIyYEHUE IMOJIUILIIONUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTtexHoorus Kak oTpacis Npou3BoACTBa. ['eHHas MHXKeHeprs. DTarnbl CO3AaHUs
pexomOuHanTHOM JIHK w® TpaHcreHnbix opranusmoB. KieTtoyHas uHXeEHepus.
Kiterounsle KynbTypbl. MHUKpPOKIOHAJIIBHOE pa3MHOXKEHHE pacTeHuil. KinoHumpoBanue
BBICOKOTIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OPraHW3MOB. OKOJOTUYECKHE W
studeckue npodnemsl. MO — reHeTH4ecKr MOIM(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[ToptpeTtsi: H. W. BaBunos, 1. B. Muuypums, I'. JI. Kapneuenko, M. @. l1BaHoB.

TaOnuis! u cxeMsl: kKapTa «LleHTpbl MPOUCXOXKIAEHHUSI U MHOTOOOPA3usl KyJIbTYPHBIX
pactenmit», «llopompl AoMamHUX KHUBOTHBIX», «CoOpTa KyJIBTYPHBIX PpPACTECHUIN»,
«Otnanénnas rudpunnzanus», «Padotel akagemuka M. @. UBanoBay, «llomummonausy,
«OO0bekThl ~ OMoTexHosorun»,  «KierouHele  KyJabTypbl M KJIOHHPOBAHUEY,
«KoHCcTpynpoBaHue 1 nepeHoc reHoB, XpOMOCOM.

ObopynoBaHue: MyJISKU IUIOJOB M KOPHEIJIOJNOB IUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035MCTBEHHbBIE PACTEHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U )KMUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO35ICTBO, JIa0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KITACC

Tema 1. DBoIOLMOHHAS OMOJIOTHS.

[IpennochuikM BOBHUKHOBEHUS 3BOJIOLIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BivsiHre 3BOIOIIMOHHON TEOpHUH Ha PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CBugerenscTBa  3BOMIONUU.  [lalieoHTONIOTMYECKHE:  TMOCJIEAOBATEIILHOCTD
MOSIBJIGHUSI BUJIOB B MAJCOHTOJIOTMYECKOM  JIETOMHUCH, TEPEXOJHBbICE  (POPMBI.
buoreorpaduyeckue: cxoacTo u paznnune GayH u GIop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W  paziuyusi SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHHUTEIbHO-AaHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH Yy BcCex
OPTraHU3MOB.



OpomounonHas Teopus Y. J{apeuna. [Ipenoceuiku BO3HUKHOBEHUS JapBUHUA3MA.
JIBIOKyIIIME CHUJIBI 3BOJIONMHU BUAOB 1O JlapBHHY (M30BITOYHOE pPa3MHOXKEHHUE MpU
OFPaHUYEHHOCTH  PECYpPCOB,  HEONpelneN€éHHas  M3MEHUYMBOCTh, OoppOa  3a
CYILIECTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunretuueckas Teopust 3BomoIud (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBomonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIIOLIMH.

JIBvxymmue cvitbl ((hakTOphI) IBOJIIOIIMH BHIOB B IPUPOIE. MyTaIlMOHHBIN MPOIIECC
U KOMOMHATUBHAS U3MEHUYUBOCTD. [oMysiliMOHHBIE BOJIHBI U Apeid renoB. M3omsius u
MUTpaLUs.

EcrectBennbiii  otO6Op — HampaBasoomui - ¢dakTop  dBOTONHH.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCTh  OpPraHU3MOB  Kak  pe3ynbTaT 3Bojonuu. IIpumepsr
IPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U UIMOAAANTAIINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHBIE (HOpPMBI BUI000PA30BAHMUS:
reorpapuyeckoe, 3K0JOTHIECKOE.

MakposBomorusi.  DopMbl  3BOJIOLMH:  (pUIIETHYECKasi,  JAMBEPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOIMIOLHUN.

[IpoucxoxaeHrne OT HECHEUUATU3UPOBAHHBIX MpenkoB. IIporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paAALIUS.

JlemoHcTpanuu:

[Toptpets: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenp, @. Mromnep, A. H. Cesepiios.

Tabmuubr 1 cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOpP», «MHOrOOOpasue cCOpToB pacTeHui», «MHorooopasue mopos
KUBOTHBIX», «llomynmsuum», «MyTalMoHHass HW3MEHYUBOCTEY, «ApoMOp(O3bI»,
«nnoamanramuny», «OO0mas nereHepanus», «JIBuxKymme cuibl dBojonuny, «Kapra-
cxema Mapmpyra mnyrtemectBuss Y. [lapsuna», «boppba 3a cymiecTBOBaHHEY,
«ITpucnocoOeHHOCTh OpraHu3MOBY, «I'eorpaduueckoe  BUI000pA30BAHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HaOOp
TJI0JIOB M CeMsIH, KOJuteKiusl «IIpuMephl 3aUTHBIX MPUCTIOCOOTICHHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HANpPABJICHUS] HBONIONUNY», OOBEMHas wmoxaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpadpuueckas kapra Mupa, Kojuiekiuus «PopMbl COXPaHHOCTH UCKOMTAEMbIX
KUBOTHBIX W pPacTeHU», MoAenb anmmkanus «llepekpéct XpomMocom», BIIaKHbIE
npenapatbl  «Pa3Buthe Hacekomoro», «Pa3BuTue JATYIIKKW», MHKpPOIpEnapar
«/Ipo3odumna» (Hopma, myTaruu GOpMbI KPBUTILEB U OKPACKH TETIA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



JlaGoparopnas pabora Ne 1. «CpaBHeHue BHUIOB IO MOP(POIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «Omnucanue npucrnocoOJEHHOCTH OpraHu3Ma U e
OTHOCHUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHblE€ TPEICTAaBICHUS O 3apOoXACHUM >KU3HW. HayuHble rumnoresbl
BO3HMKHOBEHUS JKW3HU Ha 3emiie: a0MOTreHe3 W MaHCIepMus. XUMHUYECKash IBOJIFOLHS.
AOGUOTEeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTAaHUYECKUX. DKCIIEPUMEHTAILHOE
NOJATBEPKICHUE XHUMHMUYECKOW »HBoMonuU. HauvanbHble 5Tanbl  OHOJOTUYECKON
sBomonuu. I'mmoresa PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYyp H
BO3HMKHOBEHHE MpPOTOKJIETKH. llepBble KIeTKM M HX 3Boionusa. PopMupoBaHUE
OCHOBHBIX TPYMII )KUBBIX OPraHU3MOB.

Pazutne xu3Hu Ha 3emse mo spaMm W nepuonam. Karapxei. Apxeickas u
nporepo3oiickas 3pbl. [laneo3oiickas spa u €€ mepuoibl: KEMOPUICKUNA, OPAOBUKCKHIM,
CUJIypUMCKHN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIOBO.

Kalino3olickas 3pa u €€ nepuopl: MaleOreHOBBIN, HEOT€HOBbINM, AHTPONOT€HOBBIH.

XapakTepucTUKa KIMMaTa M TE€OJIOTMYECKUX MpouneccoB. (OCHOBHBIE ATaIlbl
ABOJIIOIIMU PACTUTEIBHOTO U )KUBOTHOTO MHUpa. ApoMop(}o3bl y paCTeHUI U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIII AKUBBIX OPTaHU3MOB.

CucremMa OpraHM4Yeckoro Mupa Kak oOTpaxeHue HBOIMOUMH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYINIbl OPraHU3MOB.

DBOJIIOIMA YeJNIOBEKAa. AHTPOMNOJIOTUSI KaK Hayka. Pa3BuTue mNpeACcTaBICHUN O
MPOUCXOKIECHUN 4YesioBeKa. MeToapl u3yueHust antpornorenesa. CxoacTBa U pa3nuyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHNE YETIOBEKA.

JIBwxymue cuibl (pakTopsl) aHTpornoreHesa. HacnencrBeHHas U3MEHUMBOCTh U
eCTeCTBeHHbIN 0TOOp. OOIIeCTBeHHbI 00pa3 >KU3HU, U3TOTOBJICHUE OpPYAUN TpyAa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaAUM W BETBH JBOJIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenblid, YeroBek npsAMoXondini, YenoBek HeaHAepTalbCKUMl, UeI0BEeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBaHMS, 00JIACTh pacHpoCTpaHEeHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIITUE PaChl: €BPOIMEOUHAS (E€Bpa3HiicKas),
HErpo-aBCTpaJIouAHas (PKBaTOpUaNIbHAsA), MOHTOJOUIHAs (A3MaTCKO-aMEepUKAHCKas).
YepTbl TOPUCHOCOOJICHHOCTH MPEACTABUTENECH UYENOBEYECKUX pac K  YCIOBUSIM
cyuiectBoBanus. EqUHCTBO uenoBeueckux pac. Kpurnka pacusma.

JdemoHcTpanuun:

[Toptpetsi: @. Pean, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.



Tabmuner u  cxembl: «Bo3uukHoBenne ComHedHOM cHUCTEeMEBI», «Pa3Butne
opraHudeckoro  mupa»,  «PacturenpbHas — KieTkay, <«OKUBOTHass  KJIETKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHas CHCTEMAa OPraHWYecKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIH,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBnenmme moan», «/peBHue moanm», «llepBele  COBpPEMEHHBIE OO,
«YenoBeueckue pacb».

Oo6opynoanue: mynspku «IIporcxoxknenne dyenoBeka» (OIOCTHI aBCTPAJIONUTEKA,
NUTEKAHTPOIA, HEaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM U300pa)KeHUs KaMEHHBIX
Opyauii  TIepBOOBITHOTO  YeJIOBeKa  (KaMHHU-YOmMephl,  pyOuna,  ckpeOia),
reOXpOHOJIOru4ecKas Ta0nuua, KoJulekuuss «@POopMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktnueckass pabora Ne 1. «M3ydyeHue HCKONAeMbIX OCTAaTKOB DPACTEHUH U
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust « DBOJIIOIMS OPTraHUYECKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIN
WJIM KpaeBeqUECKU My3€el).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHsI KaK HaykKa. 3aJadyd M pasleibl 3KOJOIMH. METOIbl 3KOJIOIMYECKUX
MCCIIE0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0o0OMTaHMs OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3AYILIHAs, IOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue  dakropel.  Kmaccudukanus  skoiorudeckux  (aKkTOpOB:
abnoTuyeckne, OMOTUYECKUE U aHTPOTIOTeHHBIE. J[elicTBHIE IKOJIOTHYECKUX (PAKTOPOB HA
OpraHU3MBbl.

AlGuoTtnueckue (QakTopbl: CBET, TEMIeparypa, BIAXHOCTb. POTONEPUOIU3M.
[Ipucnoco6ieHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. buonorudeckue
PUTMBL.

buotnueckue ¢akrtopsl. Buabl OMOTHUECKMX B3aUMOJEHCTBUN: KOHKYpPEHIIMS,
XUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusMm, Koomepauus, MyTyallu3M,
KOMMEHCaNU3M (KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aUMOJEWUCTBUN MJI CYIIECTBOBAHUS OpPraHU3MOB B
MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyiairi. OCHOBHbBIE NTOKA3aTeNX MOMYJISLHNN:
YUCJIEHHOCTD, TJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHaMuka
YUCJIICHHOCTH MOMYJISIUUU U €€ PEryJIsLHusl.

JdemoHcTpanuun:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkenp.



Tabmumer 1 cxembl: kapta «lIpuponnsie 30HBI 3emuny», «Cpenbl oOUTaHUA
opranu3moBy»,  «®Dotomepuoguzmy»,  «llomymsmum»,  «3aKOHOMEPHOCTH  pOCTa
YHCIEHHOCTU NOMyJISIUK UHQY30pun-TyPenbkm», «[lumesie nenm.

JlabopaTopHble U MpaKTHYECKHE PA0OThHI:

JlabopatopHass pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHass padora Ne 4. «BimsHue cBeTa Ha POCT U pPa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTHM MOMYJSLUNA Pa3HBIX BHUIOB

paCTEHUI.
Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.
CooOmecTBo opranu3mMoB — OwuoueHo3. CTpyKTypel OHOLEHO3a: BHUAOBas,

pocTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

DKoJoru4eckue cucteMsl (3kocuctemsl). [lonaTue 00 axocucTteme 1 OUOreoeHo3e.
OYHKIMOHAIBHBIE KOMIIOHEHTHI AKOCHUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopot BeniecTB v NOTOK 3HEPTUH B IKocucTeME. Tpoduueckue (MUIIeBbie) YpOBHU
skocucteMsl. Ilumessie nenu u cet. OCHOBHBIE MMOKA3aTENN 3KOCUCTEMBI: OMomacca,
OPOAYKIUA. ODKOJOTHYECKHUE TMHPAMUJIBI: TMPOAYKIIMH, YHUCIEHHOCTH, OHOMACCHI.
CBOIICTBA 3KOCUCTEM: YCTOMYUBOCTD, CaMOpEryJianus, pa3putue. Cykieccus.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO WU
IMPOKOJUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBL.
buonorundeckoe n X031MCTBEHHOE 3HAUCHUE aIrPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak dakrop ycToWumBocTh 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3eMIle.

VYuenue B. U. Bepnanckoro o ouocdepe. I'panuiibl, coctaB u cTpykTypa Ouochepsl.
XKupoe BemectBo u ero Qyskmuu. OcobeHHoctn Ouocdepsl Kak T00ambHON
sKOCcHCTEeMBI. /[uHaMHueckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XMMHUYECKHE IIUKIIBI 3JIEMEHTOB (yTiepo/ia, a30Ta).
3oHaNBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyectBO B Ouochepe 3emun. AHTPOIOreHHbIE M3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMEL.

CocymiecTBoBaHUe TPUPOBI U YesoBeuecTBa. CoxpaHeHne OMopazHooOpasus Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA PALMOHAIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJb30BaHue. JJoCTHKeHUs] OMOJIOTUY U OXpaHa MPUPOIbI.

JdemoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuubr u cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn mnuTaHua», «OKoJIOrHYecKas MNUPAMUIAY,



«buocepa u uenoBek», «IKocHuCTEMa HIMPOKOIMCTBEHHOTO Jeca», «IDKOCHUCTEMa
XBOMHOTIO Jecay, «bnouenos Bogoéma», «ArpoueHos», «lIpuMmepHble aHTPONIOTEHHBIE
BO3JCUCTBHS HAa IpUpPOAY», «BaxHeWIne WCTOYHUKM 3arpsi3HEHUS BO3JdyXa H
IPYHTOBBIX BOa», «llouBa — BakHeilmas cocrapisomas Ouocdepb», «DaKTOpbI
nerpanauuu nous», «Ilapaukossiit 3¢ ek, «DakTopsl paJuOaKTUBHOIO 3arps3HEHUS
o6uocheps», «O6mas ctpykTypa 6uochepsr», «Pacnpocrpanenue xu3Hu B Ouocdepey,
«O30HOBBINA 3kpaH Ouochepr», «KpyroBopor yriepoma B 6mochepe», «KpyroBopot
a30Ta B IIPUPOIEN.

ObopynoBanue: Mozenb-alIuIMKalus —«TunuuHble OMOLEHO3BI», TrepOapuii
«PacturenbHble cooluiecTBa», Kosulekuuu «buoneHos», «Bpeaurenn BakHEWIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repdapuu M KOJUIEKUWHA PACTEHUN U >KUBOTHBIX,
MIPUHAJIEKAIIME K PA3HBIM JKOJIOTMYECKUM TIpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanun, n300pa’keHUs] OXPaHIEMbIX BUJOB PACTEHUM U KUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMSBI 110 BMOJIOTNN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBIuBarOTCsA TPEOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyaromuMuca TOporpaMM  CpelHero  obmiero  oOpa3oBaHUA:  JIUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JAMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mpeaMmera «buosorus»
BBIJICJICHBI CJICIYIOLIME COCTABJISIONIME: OCO3HAHUE OOYYArOUIUMUCS POCCUICKOMN
FPaXJaHCKOM HJAEHTUYHOCTH — FOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTNIPEICIICHUIO, HAIMYUE MOTUBAIIMU K OOYUYEHHIO OMOJIOTHH, IIEJICHAINPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUM JIMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUMK pa3BUTUS OHMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaroUuXcsi PyKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHus,
HaJIMYUe SKOJOTMYECKOrO IMPABOCO3HAHUS, CMOCOOHOCTH CTAaBUTh LIEIU U CTPOUTH
YKAU3HCHHBIE IIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA Ipeamera «buosorus» pocTurarorcs B
€IMHCTBE y4eOHOM U BOCTIUTATEIBHOMN IEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHMCKMMHU  COLIMOKYJBbTYPHBIMH, HMCTOPUYECKUMH M HAYyXOBHO-HPABCTBEHHBIMU
IICHHOCTSIMU, TIPUHATBIMU B OOIIECTBE NpaBUJIaMU U HOPMaMH TIOBEJCHUS W
CIOCOOCTBYIOT MIPOIIECCAM CAMOTIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEU NO3MIMU JIMYHOCTH, NMATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOMOPSAKY,
YeJOBeKY TpyJa U CTapuieMy TOKOJEHHUI0, B3aUMHOIO YBa)XXEHHUs, OEpeKHOro
OTHOLLIEHUS K KYJIbTYPHOMY HACJIEIWIO U TPAAULMSAM MHOTOHALMOHAJIBHOTO Hapozda
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpeie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO mpenMera «bHOJIOTHS TOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHUE >KU3HEHHOTO ONBbITa W OIbITa
JNEATENBHOCTH B IMPOLECCE peaar3alii OCHOBHBIX HANPAaBICHUW BOCIHUTATEIBHOU
JESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYYAIOIIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TMPaB M 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U
IIPaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPU CO3JAaHUU YICOHBIX
MIPOEKTOB, PEIICHNN YUY€OHBIX U MO3HABATEJBHBIX 3a/a4, BHITIOTHEHUHA OMOJOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENATh COOCTBEHHYIO TMO3HIMIO 1O OTHOIICHHWIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHHE YUYWUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOICH C pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOLIECCE COBMECTHOI'O BBIMOJHEHUSI YUEOHBIX,
MIO3HABATEIBHBIX M MCCIEN0BATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHUSI K MHEHUIO
ONIMOHEHTOB MPU 00CYXKJIEHUU CIIOPHBIX BOIIPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUICKON TI'pakJIaHCKOW HACHTUYHOCTH, NATPUOTU3MA,
YBOKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHol, ropaocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3bIK M KYyJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEIUI0 U IMAMSATHHUKAM MPUPOJBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJT POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHY, TOHUMAaHUS 3HAYEHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIEeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTb K CIyXeHui0o u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEINISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTEW CEMEWHOW JKU3HHU B COOTBETCTBUM C TPAIULUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/ICHCTBHSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;



S) ¢usnyeckoro BocnuUTaHHA, (OPMUPOBAHMSA KYJBTYPHI 3A0POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MOHMMAaHHUE U pealin3alus 3J0pPOBOTO U 0€30MacHOro obpasza >KU3HH (310pOBOE
NUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX MpaBUi W HOpPM, COaaHCUPOBAHHBIM PEXKUM
3aHATHHI U OTHbIXa, peryisipHas (pu3ndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOUICHHS K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY
310POBBIO;

MOHUMaHUE IEHHOCTH MPABUJI UHIUBUIYAIIBHOTO U KOJJIEKTUBHOTO 0€30M1acCHOI0
MOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOEH;

OCO3HaHWE TMOCJICACTBUI M HENPUSATUS BpEAHBIX MpUBbIYEK (YMOTpebdiieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYIAOJIIO0HE;

TFOTOBHOCTb K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAJIBHOU
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBAaTh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO €SI TEIbHOCTD;

MHTEpPEC K pa3IuyHbiM cdepaM NpodecCHOHATBbHON JeATENbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayiieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTBh M CLIOCOOHOCTH K 00pPa30BAHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEH KU3HU,

7) 3K0JIOTM4YECKOTr0 BOCIIMTAHMSA

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPHUPOIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHHE  YPOBHS  SKOJOTUYECKOW  KYJbTYpbl: NPUOOpPETEHHE  OIbITa
MJIAHUPOBAHMS MTOCTYNKOB M OLIEHKH HMX BO3MOJKHBIX MOCIIEICTBUN JJII OKpPYXKarolen
cpensl;

OCO3HaHUE INI00AIbHOT0 XapaKTepa IKOJIOTMYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTh MCIIOJI30BaTh MPUOOpETaeMble MPU W3YyYEHUU OWOJIOTUHU 3HAHUS U
YMEHUS TIPU PELIEHUU MPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONOIH30BAHUEM
(cobOmroneHue TmpaBWiI TOBEACHUS B MPUPOJE, HAMNPABICHHBIX HA COXpPaHEHUE
paBHOBECHUS B DKOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocheps);

AKTUBHOE HENPUATHE JIEVCTBUM, NMPUHOCAIIUX BpEI OKPYXKAIOUIEW NPUPOAHOMN
cpelne, yMEHUE TMPOTHO3MPOBATH HEOJArOMPHUSTHBIE 3KOJIOIMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEAOTBPAILATh UX;

HaJlMYue pa3BUTOrO JKOJOTUYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOU KYJIbTYPHI,
ONbITa JEATEIBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B II03HABAaTEIbHOW, KOMMYHUKATUBHOM M COLHUAIBHOM IMPAKTHKE, TOTOBHOCTU K
YYACTHUIO B IPAKTUYECKOM JAEATEIbHOCTH HKOJIOTHUYECKON HAIIPABIECHHOCTH;



8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM MNPAKTUKH, OCHOBAHHOTO HA JUAJNOre KYJIBbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE S3BIKOBOM UM YMTATEIbCKOM KYyJIBTYypbl KaK CpEICTBa
B3aMMO/ICHCTBHS MEXTY JIOABMH U IMO3HAHUS MUPA;

nmoHMMaHue crnenudukn OWOJOTMM KaK HAayKW, OCO3HaHHS e€ poilu B
(OpMUPOBAHMN PALMOHAIBHOTO HAYYHOTO MBILUIEHUS, CO3/aHUU IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPYXKaIOIeM MUPE KakK O €JUHCTBE IPUPO/Ibl, UETIOBEKa U OOIIECTBA,
B [O3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpoOJIeM COXPAHEHHUS
MIPUPOTHOTO PaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJOTMU [UJIsi COBPEMEHHON UMBHINA3AIUU:
o0OecrieyeHrss HOBOTO YPOBHSI pAa3BUTUS MEAMIMHBI, CO3/IaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTMH, CIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMbl pa3BUTHUS YEJIOBEUYECTBA,
MOMCKAa MyTEW BBIXOAA W3 TJOOATBHBIX JKOJOTMYECKUX NpoOIeM U oOecredeHus
nepexoja K yCTOMYMBOMY pPa3BUTHIO, PALIMOHAJIBLHOMY HCIIOJIb30BAHHUIO TPHPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMUYECKUX 3HAHUHN B LENSIX MOBBIILICHUS
oOuiel KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTHM, KaK COCTaBHOM dacTu
(YHKUMOHAIBHOW TPAMOTHOCTH OOy4aromuxcs, (GOpMHPYEMOM TMpU HU3YYECHHUH
OnoJIoruu;

NOHMMaHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HMCIOJIb30BaTh MOJy4yaeMble 3HAHMS JJIsl aHAJIM3a U OOBSICHEHUS
SBJICHUN OKpPYXAIOIIero MUpa U MPOUCXOAAIIMX B HEM HM3MEHEHUH, YMEHHE JeNaTh
000CHOBaHHbIE 3aKJIIOYEHUS HA OCHOBE HAy4YHBIX (DAKTOB M HMMEIOUIMXCS JAHHBIX C
LEJIBIO MOTYYEHUS! JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITENIbHO UCTIOTIB30BaTh OMOJIOTHYECKIE 3HAHUS JUISI PELICHHUS
po0JieM B PEaNIbHBIX )KU3HEHHBIX CUTYAILIUSX;

OCO3HaHWE WEHHOCTH HAy4YyHOU JESATENbHOCTH, TOTOBHOCTh OCYILIECTBISAThH
IPOEKTHYIO U HUCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHUIO,
K aKTUBHOMY IOJIy4Y€HHUIO HOBBIX 3HAHUI 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysbTaTbl OCBOEHHUS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAuYMMble g (QOPMUPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIpEeIMETHbIe) OOIeHayYyHble TOHATHUSA, OTpa)kKarolue
[EJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CIeHU(PUKY METOIOB MMO3HAHUS, UCTIOIb3YEMBIX



B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIHUs, SBJICHHUE, MPOLIECC, CUCTEMA, HAYYHBIN
(dakT, NOpPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHE,
HaOII0eHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX), YHUBEPCAIbHBIE yUeOHbIE NEUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHEBIC), oOecIeynBaroIue
dbopmupoBaHue (QYHKIIMOHAIBHOW TI'PAMOTHOCTH U  COLMAJIBHOM KOMIIETEHIIUU
oOyyJaronuxcs, CIIOCOOHOCTH 00yJaroIuXcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpCaJIbHbIE Yy4eOHbIE
NEUCTBUS B IO3HABATEIBHOW M COLIMAIIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl OCBOEHHUS IMPOTPAMMBI  CPEAHETro  OOIIero
00pa3oBaHUsl IOJKHBI OTPaXkKaTh:

OBjajieHue YHHMBEPCAJbHBIMHM Y4eOHbIMH MTO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHSL:

CaMOCTOSTENbHO (OPMYIUPOBATH M aKTyaIM3UPOBATH MPOOJIEMyY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JIOTHUECKOTO MBIIUICHU (aHAIN3a,
CUHTE3a, CPaBHEHU S, KIaccuukaum, 00001IeH s ), pACKPHIBATH CMBIC OMOJIOTHYECKHUX
MOHATUM (BBIJACIATh MX XapaKTEpPHbIE MPU3HAKH, yCTaHABIMBATh CBS3U C APYTUMH
MOHSATUSIMU );

OTPENEIIATH LIEJIH JEATEIbHOCTH, 3a71aBas MapaMeTPbl U KPUTEPUU UX JTIOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTHU C MOCTABJIIEHHBIMU LESIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHS 111 00bICHEHHUS (DAKTOB U SIBJICHUI KUBON
IPUPOIbI;

CTPOUTH JIOTUYECKUE PACCYKIICHUS (MHIYKTUBHbBIC, JENYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH U TPOTUBOPEUYUST B PAacCMATPUBAEMBIX SIBIICHUSX,
(OpMyIHpPOBATH BHIBOJBI U 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJIa, BHISIBIIEHHBIX B PA3IUYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pELIEHUS NOpoOJieMbl C YYETOM aHaidu3a HUMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEepUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YyJbTAaTOB
LIEJIIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATH W BHITIOJNHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEILCKHE eHCTBHS:

BJIQJICTh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIILCKOM M TMPOCKTHOM EATeITbHOCTH,

HaBbIKaMU pa3peleHus npodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY



MMOMCKY METOJOB PEIICHUS MPAaKTHUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MTO3HAHMS;

MCIIOJIb30BaTh PA3JIMYHbBIE BUBI JEATEIBHOCTH 10 TOJYYEHHUIO HOBOI'O 3HAHUS, €T0
UHTEpIpETalny, MPeoOpPa30BaHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYallUAX, B TOM YHUCIIE
IPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

dopMupoBaTh Hay4YHBIA THUIl MBILIUICHUS, BJIAAETh HAY4YHOH TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb U  (GOpPMYJIHpPOBATh COOCTBEHHBIE 3a/layd B  00Opa3oBaTeIbLHOU
NEeSTEIBbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh IPUUMHHO-CIICACTBEHHBIEC CBSI3HM M aKTyaJIU3UPOBATH 3aj1auy, BbIABUTATh
TUIOTE3y €€ pelleHus, HAXOIUTh apIrYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKIICHUM,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJYYECHHBIE B XOJI€ PEIICHMs 33Ja4d pe3yibTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH HU3MEHEHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LIeJICHAIIPABIECHHBIN MOMCK MEPEHOCA CPEACTB U CIOCOOOB IEHCTBHUS
B MpOo(hEeCCUOHANBHYIO CPENY;

YMEThb [EPEHOCUTh 3HAHMS B IIO3HABATEJIIbHYID U MPAKTHYECKYIO 00J1acTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PE/jIaraTb OpUruHaIbHbIE IOJIXO/IbI U PEIICHHUS], CTABUTD
npoOJIeMBbl U 33J1a4M, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HCTOYHUKAX HHMoOpmanuu (TEeKcTe y4eOHOro
nocoOus1, Hay4YHO-NOMYJISIPHON JIUTepaType, OMOJIOTHYECKUX CIIOBAPSAX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHere), aHanM3upoBaThb HHGOPMALIUIO
pa3IMYHBIX BUAOB U (OPM MIPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTH U
HENPOTUBOPEYHBOCTb;

(opMyIMpPOBATH 3aIIPOCHI U TPUMEHSTH Pa3IMYHbIE METO/IbI MPU MMOMCKE U 0TOOpE
OuoJsiornyeckor nHPpopmaIu, He0OXOIUMOM ISl BEITIOJIHEHUS yUeOHBIX 3aJ1a4;

npuoOpeTaTb  ONBIT  MCHOJIb30BaHUS  MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATH KYJIBTYpPY AaKTHBHOIO HWCIIOIb30BAHUS Pa3INYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOUPATh ONTUMAIBHYIO ()OpMY MIPEACTABICHUSI OUOTOTrHYECKOM
uH(popmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU padboTe ¢ OMOIOrHUecKoi
uHpoOpMalMel: MPUMEHATh XUMUYECKue, (PU3MUECKHEe UM MaTeMaTU4YeCKue 3HAKU U
CUMBOJIBI, (hOpMYIIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BATh U MPEe0OpPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;



BIIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHI WHGOPMAINN, HHPOPMAITMOHHOM
0€30MacCHOCTH TUYHOCTH.

OBJiaeHne YHUBEPCAIbLHBIMI KOMMYHUKATHBHBIMHM J1€/iCTBUSIMU:

1) oO1enne:

OCYIIECTBJISATh KOMMYHHKAIIUM BO BCeX cepax >KU3HU, aKTUBHO Y4YacCTBOBAThb B
JUAJIOre WIA JUCKYCCUU IO CYHIECTBY 00CYK1aeMOM TeMbI (YMEHUE 33]1aBATh BOIIPOCHI,
BBICKA3bIBaTh CYKJIEHUSI OTHOCUTEIBHO BBIOJIHEHUS NPEIIaraéMon 3a/1a4u, yYUThIBaTh
UHTEPECHI U COTTIACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JIMAJIOTA UM IUCKYCCHH);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa OOLIEHUS, TOHMMAaTh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3ZHUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMATr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BIIAJETh PA3IMYHBIMUA CIIOCOOAMH OOIIEHUS W B3aUMOJCHUCTBUS, NOHUMATh
HaAMEpEHUs APYTHUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOppPEKTHOU popme popMyIrpoBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C HUCIOJIB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs eI TeJbHOCTh:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIUBHUIYaTIbHOUN PabOThI
IpU PEIIEHUU OMOIOrMYeCKON poOieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS NPU PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX AEUCTBUI C yUETOM OOLIUX HHTEPECOB
¥ BO3MOKHOCTEU Ka)KJI0TO YieHa KOJUIEKTHUBA;

IPUHUMATH L€ COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATH
JNEUCTBUS 10 €€ TOCTUKEHUIO: COCTABIIATD IJIaH JEUCTBUN, PACIIPEACIIATh POJIU C YYETOM
MHEHUI YYaCTHUKOB, OOCYK/1aTh PE3yJIbTaThl COBMECTHOMN pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXXIOr0 YYaCTHUKAa KOMAaHIbl B OOIIMIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKThI, OLEHUBaTh MUJAEU C TO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEECHUE B PA3IMUHBIX CUTYyaIUsX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMU PEryJSiTUBHBIMU AeCTBUAMM:

1) camoopraHu3anusi:

UCI0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJIs BBISBIICHUS MPOOJEM U MX PEIICHUs B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUSX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHHM IIEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B
CBOMX JIEUCTBUSAX U MOCTYIKaX MO OTHOILIEHHIO K )KMBOW IPHUPOJIE, CBOEMY 30POBBIO U
3I0POBBI0 OKPYKAIOILNX;



CaMOCTOSITEJIBHO ~ OCYILIECTBJISATh  [MO3HABATEIbHYIO JESTEIBHOCTb, BBISBISAThH
MpoOJIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3a/adyu B 00pa30BaTEIILHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTAaBJISITh IUIAH PEIICHUs] MPOOJIEMBbl ¢ YYETOM HMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocoOCTBOBATh (DOPMUPOBAHHUIO M MPOSBICHUIO IMUPOKOW 3PYIULKU B Pa3HbIX
00JacTAX 3HAHUM, IMOCTOSHHO IMOBBINIATH CBOM OOPA30BATENbHBIA M KyJIbTYPHBIMI
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMHU MO3HABATEIbHOW pepIEKCHH KAK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUAN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, MUCIOJI30BATh
npuémbl peIeKCUU 171 OLIEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

NpUHUMATh MOTHBbI M apryMEHThl JpPYruX MpHU aHalu3€ pe3yJIbTaToB
NEeSATENBHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MpUHUMATh MOTHBbI M apryMEHTBbl JPYrMX TP aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YesioBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbel COO no Guonioruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT creuupuueckne aas ydyeOHoro npenmera «buomnorusy HayuyHble
3HaHHA, YMEHHS M CHOCOObI JEMCTBHM 1O OCBOCHHIO, WHTEpHIpETAluN U
npeoOpa3oBaHUI0 3HAHWM, BHJBI JAEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAaHWK B pa3IUYHBIX YyUYEOHBIX CHUTYyallMsX, a TaKXe B pPEAbHBIX
KU3HEHHBIX CHUTYyallusiX, CBSA3aHHBIX C Owonorueii. B mporpamme mnpenMeTHbIe
pe3ynbTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS YueOHoTO npeameTa «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa U HAyYHOTO MHPOBO33pPEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHbIX YUEHBIX-
OMOJIOrOB B pPAa3BUTHE OWMOJOTMM, (PYHKIMOHAIBHOM TI'PAMOTHOCTH YEJIOBEKa IJIs
pelIeHNs KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBaTh COAEPKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHSATUMN: JKHU3HB,
KJIETKa, OpraHu3M, MeTaboa13M (0OMEH BEIeCTB U MpEeBpalleHUe SHEPTUH ), TOMEoCTa3
(camoperyinsuusi), ypoBHEBash OpraHM3alMsl >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHME
(penpoayKuusi), HaCJI€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE M3jJaraTb OWOJIOTMYECKHWE TEOpuu  (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAs, LIEHTpajbHasl JOrMa MOJIEKYJIApHON Onosorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u y4yeHust (0 UEHTpax MHOTOOOpa3usl M MPOUCXOKIACHUS
KyJIbTypHbIX pacteHudt H. 1. BaBuiioBa), onpenensars rpaHuibl X NPUMEHUMOCTU K
KUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJAaMU HAYYHOTO MO3HAaHUA B OHMOJIOTMH: HAONIOACHHE M
ONKMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUN, OpraHu3alusi U MPOBEACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXJy HCCIEIYyeMbIMU BEIMYMHAMHU, OOBSCHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
UCIIOJIb30BaHHBIX HAYyYHBIX NOHATUN, TEOPUH U 3aKOHOB, YMEHHUE JieJaTh BBIBOJbI Ha
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLUIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
SYKapUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOILECCOB:
oOMeHa BEILECTB U MPEBpallleHUsl SHEPTUU B KIIETKEe, (POTOCHHTE3a, MIACTUUYECKOTO U
HHEPreTUUecKoro OoOMEHa, XEMOCHHTEe3a, MMWTO03a, MeHo3a, OIIOJOTBOPEHMUS,
Pa3MHOXEHUS, UHAUBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3);

YMEHUE TMPUMEHSATh IMOJYYEHHbIE€ 3HAaHUA [JIs1 OOBACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, Il MPUHITHUS NPAKTUYECKUX PELIECHUI B MOBCEAHEBHON KU3HU
C LIeJIbI0 00ecTieueHus: 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPYKAIOIIMX JHOACH,
COOJNIIOJIEHMST HOPM TPaMOTHOIO TOBEACHUS B OKpYXKaIOIIeW MPUPOIHON cpene,
NOHUMaHUE HEOOXOJUMOCTU HUCIOJIb30BAaHUS JOCTHXKEHUM COBPEMEHHON OMOJIOTHMH U
OMOTEXHOJIOTH JIJISl pallMOHATILHOTO PUPOI0OIb30BAHUS;

yYMEHHE pelaTh JIEeMEHTapHbIe FeHEeTUYECKUE 3a/1a4yd Ha MOHO- M JAUTHOPUIHOE
CKpEIlMBaHUE, CLEIUICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUs JIsl MPEICKa3aHus HACIEA0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMIOJIHATH Ja00paTOPHBIE U MPaKTUYECKHe padOThl, COOMIOAATh MpaBuia
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHE  KpUTUYECKH  OLEHUBATh M  HUHTEPHPETUPOBATH  MHGPOPMAIUIO
OMOJIOTMYECKOTr0 COJEpPKAaHUs, BKIIOYAOIIYIO TCEBJIOHAYYHbIE 3HAHUS M3 Pa3IMYHbIX
UCTOYHHUKOB (CpeAcTBa MacCcOBOM HMH(OpMalLMK, HAyYHO-NONYJSPHBIE MaTepuabl),



ATUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEAOBAaHMA B  OHOJOTWMH, MEIULMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS, 00001mas
OMOJIOTUYECKYI0O UHPOPMALIMIO U3 HECKOIBKUX MCTOYHUKOB, FPAMOTHO HCIOJb30BaTh
MOHSATUMHBIN anmapat OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJ€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTWHU, (PYHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKa JUIs
pelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp)KaHWE OMOJOTMYECKMX TEPMHUHOB M TOHATUH: BUJ,
HOMyJIALMS, TEeHO(OHA, OHBOJIOLUMSA, ABWXKYIIME CUJIbl ((aKTOpbI) SBOJIOIMH,
MPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB, BHJA000pa30BaHUE, 3SKOJOTUYECKHE (PaKTOpBI,
AKOCUCTEMA, MPOAYLUEHThI, KOHCYMEHTBI, PEAYLEHTHI, €U MUTAHUS, HKOJIOrHYecKas
nupamuia, OuoreoieHos, onocdepa;

yYMEHHE H3JlaraTb OMOJIOTHYECKHE TeopuH (3BosonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAsl TEOpHUs DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOrO
cxoactea K. M. bapa, uepenoBanus riaBHbBIX HAIPaBJICHUW W yTen 3Bomonuu A. H.
CemeprioBa, yuenust o Ouochepe B. . Bepnanckoro), ompenensith TpaHUIBI HX
MPUMEHHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMU HAy4yHOTO TO3HAHMS B OHMOJOTMM: HAOJIOJEHHE U
ONMCAHUE JKUBBIX CHUCTEM, IPOLECCOB M SBJIEHUN, OpPraHu3aluss W IPOBEICHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXIy MCCIENyEMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJIYYEHHBIX PpPEe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI Ha
OCHOBAHMM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTMYECKUX OOBEKTOB:
BUJIOB, MOMNYJSALMNA, MPOAYLUEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OWOIE€OLEHO30B H
AKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa3oBaHusl, MPUCIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS HKOJIOTUYECKUX
(akTOpoB Ha OpraHU3MbI, MEPEHOCa BEIIECTB M IOTOKA SHEPrUUM B JKOCHCTEMAX,
AHTPOIOTCHHBIX U3MEHEHHUI B SKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTeOXMMUUYECKHUX ITUKIIOB B Ouocdepe;

YMEHHE TPUMEHSATh MOJy4YEHHbIE 3HAaHUA [UIsI OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB U SBJICHUH, JJISl MPUHITUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LEJIBbIO 00ecTeueHus: 6€30MacHOCTH CBOETO 3/I0POBbBSI U 3/I0POBbS OKPYKAIOIIUX JHOACH,
COOJIIOJIEHHsST HOPM TPaMOTHOTO TOBEACHUS B OKpYXKalolled MPUPOIHON cpeje,



MOHUMAaHHE HEOOXOAUMOCTH HUCIIONIb30BAHMSI TOCTHXKEHUN COBPEMEHHOM OMOIOTHUU 115
PalMOHAIBHOIO MPUPOIONOIB30BAHMS;

YMEHHE pelaTh 3JIEMEHTapHble OMOJOrMYecKHe 3a/Jayd, COCTaBISATh CXEMBbI
NepeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (1IeNH MUTAHMUS);

yYMEHHE BBITIOJIHATH Ja00OpaTOPHBIE U MpaKTUUeCKUe paboThl, COOMIOAATh MpaBuia
1pu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE  KPUTUYECKH OLEHHUBaTh M  HMHTEPIPETUPOBATh  MH(MOPMALIIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOUAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX
UCTOYHUKOB (CpeICcTBa MAaccoBOM HH(OpMaIMK, HAYYHO-TOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh ri00adbHbIE IKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO NO3ULIUIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHUs, 0000mas
OMOJIOrMYECcKy0 MH(OPMALIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN armapaTt OMOJOTHH.

MOJYJb «IIIKOJBbHBINA YPOK»

Peanmzamus nmemarorndeckuMu pabOTHHKAMH BOCTIHMTATEIBHOTO MOTEHIMANA ypOKa

IpENoJIaraeT cieayrollee:

" YCTaHOBJICHHUE JOBEPHUTEIHHBIX OTHOIICHUN MEXIY TIeAarornuecKuM pabOTHHUKOM U
00Oy4aroIUMUCs, CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO OOYYarOUIMMUCS
TpeOOBaHMI U MPOCHO MEAArOrMuecKOro pabOTHUKA, MPUBJICYEHUIO UX BHUMAHUS K
obcykxnmaeMol Ha  ypoke HWH(pOpMAIMu, aKTUBH3allUM  IO03HABATEIHHOMN
JESTeNbHOCTH;

* moOyXJIeHHe OOydJarolmuxcsi CoOJI0JaTh Ha YPOKE OOMICTPUHSATHIE HOPMBI
MOBEACHUS, TTpaBuia OOIIEHUS CO CTapUIUMU (MeJaroru4ecKuMu pabOTHUKAMHU) U
CBEpCTHUKaMH  (OOy4arolUMHCS), TMPUHLMUIBI  y4eOHOHW  JUCHUIUIMHBI U
caMOOpraHu3aluy;

" [pUBICYCHHWE BHUMAHMS OOYUYAIOIIMXCS K IIEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha
ypOKax SBIICHUHM, OpraHu3alus MX padOThl C MOIy4aeMOW Ha YPOKE COIHAIBHO
3HaYUMOW WHpOpMaIMell — WHUIMHUPOBAHUE €€ OOCYKICHHS, BBICKa3bIBAHUSI
00y4aroIMMUCS CBOETO MHEHHS IO €€ MOBO/LY, BEIPAOOTKH CBOETO K HEll OTHOIICHUS;

"  HCMOJIb30BAaHHE BOCIMUTATENLHBIX BO3MOKHOCTEH colepx aHHs yueOHOTO MpeameTa
gepe3 JEMOHCTPALMI0 OOYYaIOIIUMCS TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEJICHUS, IIPOSIBIICHUS YEIIOBEKOIIOOHUS M J0OpOCEPACUYHOCTH, 4Yepe3 IoA00p
COOTBETCTBYIOIIMX TEKCTOB HJsi UTEHUS, 3a1ad JUisl pEIIeHUsi, MPOOJIEMHBIX
CUTyalui 17151 OOCY>KICHHS B KJacce;

" QOpUMEHEHHWE Ha YpPOKE HWHTEPAKTUBHBIX (OpM paboThl ¢ O00yYarOUUMUCH:
UHTEIJIEKTYalIbHBIX ~ UTp, CTUMYJHMPYIOIIMX  IO3HABaTEebHYI0  MOTHBAIIMIO
oOydaromuxcsi; AUJAKTUYECKOTO TeaTpa, IJie IOJyYCHHbIE Ha YpOKE 3HAHMS



OOBITPHIBAIOTCSI B TeaTpPaJibHBIX IMOCTAHOBKAX; MJMCKYCCHH, KOTOpBIE JaioT
oOydaromuMcsi BO3MOXXHOCTh TPHOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO
JHajora; TpynmnoBoi paboThl MK pabOTHI B ITapax, KOTOPhIE y4aT KOMaHIHOM paboTe
Y B3aUMOJICHCTBHIO C IPYTHIMH JCTHMU;

BKJIIOYEHHE B YPOK WIPOBBIX MPOLEAYpP, KOTOpbIE IOMOTAIOT MOAJEPKATh
MOTHBAIMIO OOYYalOUIMXCA K MOJYYCHUIO 3HAHWN, HAIKUBAHUIO TO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIIEHMH B KJlacce,  TOMOTalOT  yCTAHOBJICHHIO
no0OposkenaTenbHOU aTMOC(hephl BO BpeMs ypOKa,

opranuzaiys meQcrsa MOTUBHPOBAHHBIX U SPYAUPOBAHHBIX 00YUAIOIIUXCS HAJ UX
HEYCIEeBAIOIIMMHU OJHOKJIACCHUKAMH, JAIONIEr0 MM COLMAIbHO 3HAUYUMBIA OIIBIT
COTPYJHUYECTBA U B3aMHOM MTOMOIIIH;

MHUIIMMPOBAHUE U MOJIEPKKA HCCIEA0BATEIbCKON JESITEIbHOCTU 00y4YaroIuXcsl B
pamMKax peanu3aliid WUMHU WHAMBHIYAJIbHBIX M TPYIIOBBIX HCCIIEIOBATEIBCKUX
OPOEKTOB, YTO JacT oOOydalolUMCS BO3MOKHOCTb IPHUOOPECTH  HABBIKU
CaMOCTOSITENILHOTO ~ PEIIEHUS] TEOPETHUECKOHW MpPOOJIeMbl, TEHEPUPOBAHHUS H
odopmiieHHsT COOCTBEHHBIX HJIEH, YBAXHUTEIHLHOTO OTHOLICHHS K YYXKUM HICAM,
opopmieHnHbiM B paboTax JApYrux HccienoBaTeleil, HaBbIK IMyOJIMYHOTO
BBICTYIUICHHSI TIEpE]l Ay AUTOPHEH, apTyMEHTUPOBAHUSA U OTCTAUBaHUS CBOCH TOUKHU
3peHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N KosmuecTBo yacos DJIEeKTPOHHbIE
[
I[/-lI HaumenoBanue pa3aesioB U TEM IIPOrpamMmmMmabl B Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie (III/I(l)pOBLIe)
cero paboTnI padoThI oOpa3oBaTe/bHbIE
pecypcsl
bu6mmoreka [IOK
! buonorus kak nayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBbie cucTeMBl U UX OpraHu3alius 1 bubnmorexa LHOK
P 1 https://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6nmoreka [JOK
4 XK 6
HBHEACATEILHOCTD IICTIH https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHME U MHANBUAYAIBHOE PA3BUTHE 5 1 bu6nmoreka [JOK
OpraHUu3MOB https://m.edsoo.ru/7f41c292
b K
6 HacneacTBeHHOCTh M N3BMEHUMBOCTh OPraHU3MOB 8 1.5 h::fsj?;;?:;igrc: (71416202
bu6nmoreka [JOK
7 ) 3
Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH htts://m.edsoo.ru/7f41c292
bubmuorexa [JOK
P 1
8 C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

N KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
11/-11 HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Konrpoabnbie IIpakruueckne (uupposbie)
cero padoThI pa6oTnI oOpasoBaTe/bHbIE
pecypcesbl
bubnunoreka LIOK
1 1
BODOIHONHAA OHOTOrH o https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
2 Bo3HUKHOBEHME U pa3BUTHUE )KU3HU HA 3eMiIe 9 0.5 https://m.edsoo.ru/7fA1ecT4
bubnunoreka LIOK
3 5 1
OpraiisMbl i OKpyaloLlas cpea https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 9KOJIOTHYECKHE CHCTEMBbI 9 ﬁ::f:;ﬂ?f::;;?ﬁﬁ f41cc74
bu6nmorexa LIOK
5 P 2
FIEPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne KoymuecTso yacon DJIeKTPOHHBbIE HH(PPOBbIE
Tema ypoka
n/m Bcero Konrpoabnsie IIpakTuueckme = 00pazoBaTesibHbIe pecypcehbl
padoThI padoTshI
bubnmoteka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [TpakTuueckas pabota Ne 1 «Mcnonp3oBaHue 1 05 bubnnoreka [JOK
pPa3IMYHBIX METO/IOB IIPU U3YYEHUHU ' https://m.edso0.ru/863e6122
OMOJIOTMYECKUX OOBEKTOBY
buonornyeckue cuctemsl, MpOLECCH U UX bubmuoreka [IOK

3 1
U3y4EHHE https://m.eds00.ru/863e6564

4 XumMuueckuii coctas KiIeTku. Bojga n 1 bubnuoreka [{OK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e

bu6nmmoteka [IOK
b . 1

° ek, COCTaB  CTPOCHHE GenKon https://m.edso0.ru/863e6b72
depMeHThI — OHUOJIOTHYECKUE KaTallu3aTOPHI.

JlaGopaTtopHnas pabota Ne 1 «3yuenue bubnmnoreka [JOK

6 - 1 0.5
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha https://m.edso00.ru/863e6b72
MIpUMEpPE aMIJIa3bl WK KaTalasbl)»

bubnunoreka LIOK
7 v I 1
[ICBOABL. SR https://m.eds00.ru/863e6870
but6mmoreka [IOK

8 H .AT® 1

YIJICHHOBHIC KHCIIOTET https://m.eds00.ru/863e6d5c

9 Hcropus u meToapl n3ydeHus kieTku. Kiierounas 1 bubnmoreka [JOK

TEOPHSI

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KiteTka kak nenoctHas )XKuBas cucTeMa

CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2 «M3yueHue cTpoeHUs

bu6nmoreka [IOK

11 KJIETOK PACTEHMM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX https://m.eds00.ru/863e716¢
MUKpOTIpenaparax U uxX OMUCaAHHUE)

bubmuoreka [{OK

12
(JOMEH BELLIECTB HIIK META00THIM https://m.eds00.ru/863e766¢

bubnunoreka LIOK

1 o . X

3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuorexa [{OK

14 Snepretieckuii oOmen https://m.edsoo.ru/863e7aae
JKM3HEHHBIN TUKI KIETKH. JeTleHne KIeTKu.

15 Murto3. JIaboparopnast pabota Ne 3 05 bubmuoreka [IOK
«HabmroieHre MUTO3a B KJIIETKAX KOHYMKA ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpPOIpenapaTax»

bubmmoteka IIOK

16 buocunTes 6enka. Peakiius MaTpuyHOro CHHTE3a https://m.eds00.ru/8636796e

bubmmoreka IIOK

17 Tpascasnus — Guocknres benka https://m.eds00.ru/863e796e

bubnunorexa LIOK

18 Hexknerounsie ¢popMbl )KU3HH — BUPYCHI https://m.eds00.ru/863e7540

bubnunorexa LIOK

19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
bubnmnorexa LIOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 05 bubmuoreka [IOK

OmnogorBopenue. JlabopatopHas padora Ne 4

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

«M3yueHne CTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

22 unuBuayansHoe pa3BUTHE OPTraHU3MOB buGnuorexa [IOK
y p p https://m.eds00.ru/863e8436

93 I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U bubnmnoreka HOK
W3MEHUMBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB. bu6nmorexa LIOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edso0.ru/863e8878

o5 JurubpunHoe ckpenuBane. 3aKoH bubmmoreka [JOK
HE3aBHCUMOI'0 HACJIeI0BaHUs MPU3HAKOB https://m.edso0.ru/863e89a4
CrerieHHOE HacJIeJJOBaHUE MTPU3HAKOB.

JIaGoparopnas padora Ne 5 «M3yuenune

26 e3 JII:TaTI())B M(f)HOFI/I6 HAIHOTO I/}I,L;II/II‘I/I6 WIHOT'O 0.5 buGnuorexa [IOK
pe3y p P ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA TOTOBBIX
MUKpOTIpenaparax»»

97 I'enetuka nona. HacnenoBanue npu3Hakos, bu6nmorexa LIOK
CIIETIJICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
HsmenunBocth. Henacnencteennas
n3MeHYUBOCTh. JIabopaTopHas pabora Ne 6.

28 N3ydenne MmonuKamoHHON U3MEHYUBOCTH 0.5 bubmmorexa LIOK

yi a & ’ ' https://m.eds00.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BApHUAIMOHHON KPUBOW»
Hacnencreennas uamMmenunBocthb. JlabopaTtopHas

29 abota Ne 7. «AHanu3 Mytauuil y 1po30(uiibl Ha 0.5 bubmmorexa [JOK
p T yr yap ' https://m.eds00.ru/863e8efe
TOTOBBIX MUKpPOIIpEIapaTax»

b K

30 I'eneTnka yenoBeka nbmorexa 110

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHeIit ypok. O000IICHHE 110 TEME

31 «HacnencrBeHHOCTE U N3MEHUYUBOCTH 1
OpPraHU3MOBY
bubnuorexa [JOK
32 Cenexuns Kax nayxa u npouece . https://m.edSO(I)_.[ru/863e9214
33 Metoabl ¥ JOCTHKEHUSI CEJIEKIIUU PACTEHHUH U 1 bubnunoreka LIOK
JKMBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonOrNsA Kak oTpacis NpoOU3BOICTBA 1 bubmroreia LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka
n/m Bcero Koutpoabubie IIpaktnyeckme  00pasoBaTe/bHBIE
padoTbI padoThI pecypcbl
1 DBOJIIOIUS U METOJIbI €€ U3YUECHUS 1 bubmmorexa [IOK
https://m.edso00.ru/863ea20e
2 HcTopust pa3BuTHS MpeaCTaBICHHUA 00 BOIIOIMA 1 bubmmorexa LIOK
https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mitipodposmiowts L https://m.edso00.ru/863e9cle
[Momynsmus Kak dJIeMEeHTapHAas eIUHUIA BUIA U
4 sBosonnu. JlabopatopHast pabora Ne 1 1 05 bubnuotexa [JOK
«CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JBrxyiue cuiibl (31eMeHTapHbIe (PaKTOPHI) 1 bubnmnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcTecTBenHsbIit 0TOOp 1 €10 POpMBI 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOTIONUEU: TPUCTIOCOOIEHHOCTD
7 OpraHuU3MOB U BUA000pa3oBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue npucrnocobIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepar
8 HanpapiieHus ¥ TyTH MaKpOIBOJTFOIHH 1 bubmmorexa [JOK
https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOLINN 1
10 Wcropwust sxu3un HA 3emiie 1 METOABI €€ N3ydeHUs
bu6mmorekxa [IOK
11 ['unoTe3sl MPOUCXOXKACHUS KU3HU Ha 3emiie 1 https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

bubmuoreka [JOK

12 Pa3BuTHe %u3Hu Ha 3emiie 1o 3pam U Meproam httos://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIHLHOTO U

13 *KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 05 bubnmoreka [JOK
«/3yueHne UCKOMmaeMbIX OCTATKOB PAaCTCHUH U https://m.edso0.ru/863ea8bc
YKUBOTHBIX B KOJUICKIIHSIX)»

14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LOK
https://m.edsoo.ru/863ea48e
bubmuorexa [JOK

15 DBOJIOKS YeTIOBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
bubmuorexa [JOK

16 JBmxymue cuibl ((hakTOphl) aHTPOIIOTEHE3a https://m.edsoo.ru/863cad44

17 OcHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA

18 YenoBeueckue packl ¥ IPUPOIHBIC alallTal[uN bubnuotexa [JOK

YeJI0BeKa https://m.edso00.ru/863eaea2

19 PesepBHblit ypok. O60011€HNE 110 TEME

«BO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe»

20 OKoJorus Kak HayKa
bu6mmorexa [IOK

21 Cpenpl 00uTaHMS U 3KOJIOTHYECKHE (PaKTOPHI https:/m.edsoo.ru/863eafec

Aobuotudeckue daxtopsl. Jlaboparopnas padota
Ne 3. «Mopdonoruueckre 0COOEHHOCTH pacTeHUM
22 U3 Pa3HbIX MecT oOuTaHus». JlaboparopHas 0.5 bubmmorexa LIOK
https://m.edso0o.ru/863eb10e
pabota Ne 4. «BnusiHue cBeTa Ha pocT M pa3BUTHE
YEepPEeHKOB KoJIeyca»
23 BuoTtnueckue akropsr bubnmorexa LIOK

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTUYECKHUE XapPAKTEPUCTUKHU MOMYJIALINH.

24 [Tpaktuueckas padota Ne 2 «Iloacuér mmoTHOCTH 1 0.5
TOITYJISIIIE Pa3HBIX BUJIOB PACTCHHIA»
bu6mumorexa [IOK
25 Coo01miecTBa OpraHu3MOB — OHOIEHO3 1 httos://m.e dsogru 18636b46a
bubmmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsogru/863eb46a
OCHOBHBIE TIOKA3aTeIHN YKOCUCTEMBI.
27 Okonoruueckue nupamusl. CBocTBa 1 bubmorexa [TOK
skocHcTen, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rinobanpHas sxocucrema 3emin 1 E;f:ﬁf;;?ﬁg 63ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1 E::fj;ﬁf;i?ﬁ}; 63ebd16
32 YenoseuecTBo B 6rochepe 3eminn 1
33 CocymiecTBOBaHHE MTPUPOJIBI M YEIIOBEYSCTBA 1 bubmorexa HOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HHE TEMBI 1
«Coo0111ecTBa ¥ 3KOJIOTUYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 25



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA

IIpeamer Knace | TlopsiakoBblii | HammeHnoBan ABTOp Metonnueckoe Ouenovnble Konnuec | IIpumeu
HOMeEpP ue yqeﬁ]-[p“(a (aBTOPCKHﬁ nocoﬁne, MaTepHajabl TBO aHue
y4eOHHUKA B KOJIJIEKTHB) NoypoIHbIe Jacoe B
(denepaabHOM yueOHHKA TIaHb Hejeuto/
nepeuHe Ton
Y4eOHUKOB
buonorus 10 |1.1.3531.1 buonorus [Taceunuk B.B., buonorus. Paccmorpensr  Ha 1/34
Kamenckuii A.A., | Iloypounsie LIKOJIBHOM
Py6uoB A.M. u paszpabotku 10-11 | MmeTogrueckom
Ip.; / IOJ pe. KJIacchl. ba3oBbIil | 00BEAMHEHUH,
ITaceunuka B.B. | ypoBeHs. [1€1arOrM4eCcKoM
COBETE,
YTBEPKICHbI
MIPUKA30M
TUpPEKTOpa
TITKOJTBI
buonorus 11 | 1135312 buonorus [Taceunuk B.B., buonorus. Paccmotpensl Ha 1/34
Kamenckuii A.A., | Iloypounsie LIKOJIBHOM
PyGrioB A.M. u paspabotku 10-11 | MeToguueckom
Ip.;/ o pen. kyaccel. ba3oBelil | 0OBeAMHEHUH,
[Taceunuka B.B. | ypoBeHs. Me1arorn4eckom
COBETe,
YTBEPKICHBI
MIPUKA30M
TUPEKTOpa

IIKOJIbI
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