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NOACHUTENIbBHAA 3ATNMTNCKA

[Ipu pazpaboTke mnporpaMMbl 1O OHOJOTUM TEOPETUUYECKYID OCHOBY ISt
ompeneneHuss MOAXOAOB K (OPMHUPOBAHMIO COACpKAaHUA Y4eOHOro IMpeameTa
«buonorus»  cocraBwnM:  KoHuenrtyaiabHele — mosiokernus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COepKaHus, PE3yIbTaTOB 00YYCHUS U TPeOOBaHUN K
YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHHUSI 00 OOIIMX WENsIX M MNPUHIINIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMbBI CPETHETO 00I1er0 00pa3oBaHus B
Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O crieruduKe OMO0JIOTHH, €€ 3HAUCHUU B
MMO3HAHUU KHBOW TIPUPOIBI M 00ECIICUCHNN CYIIECTBOBAHKS YEIOBEUECKOTO OOIIECTRa.
CoryracHO Ha3BaHHBIM ITOJIOKEHHUSM, OTIPEICTICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI 110
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosioruu Ja€T MpEACTaBICHHE O IeNsIX, 00 oOmel crpaTeruu
oOy4eHMs, BOCIIMTAHUSA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU YUYEOHOTO IMpeaMeTa
«buonorusy, ompenenseT o00s3aTEIIBHOE NPEIMETHOE COIEp)KaHHE, €Tr0 CTPYKTYpY,
pacmpenesieHre o pa3zeiiaM U TeMaM, PEKOMEHIyeMY0 TTOCIeI0BATeILHOCTh N3YUCHUS
y4eOHOTO MaTepHraia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroIMXCs.

B mporpamMme mo OHOJIOTHHM TakXe YYWUTHIBAIOTCS TPeOOBaHWS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpPEAMETHBIM MW  TPEAMETHBIM  pe3yjabTaTaM OOydeHHus B
(hOpMUPOBAHWHU OCHOBHBIX BHJIOB Y4COHO-TIO3HABATCIIBHON JEATEILHOCTH/YICOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouonoruu (10—11 kmaccel, 0a30BbIi ypOBEHb) peain30BaH
NPUHIUI T[PEEMCTBEHHOCTM B HW3YYEHUM OuWONOruM, Oyaromaps uYeMy B Hel
MIPOCMATPUBACTCS HAIPABIICHHOCTh HAa PAa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUSA, IIEHHOCTHBIX OPHEHTAIMM  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHHUS, TIPEICTABICHUN O 3JOPOBOM 00pa3e KU3HU U OEPEKHBIM
OTHOIIECHUEM K OKpYXKaIled NpupoaHou cpeae. IloaTtoMy Hapsay ¢ H3yYCHHEM
00IIEeOMOIOTUYECKUX TEOPHH, a TakKe 3HAHWW O CTPOCHHH JKMBBIX CHCTEM pPa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOIIECCOB B IPOTpaMMme IO
OMOJIOTUN YJICTICHO BHUMAHWE MCIIOJIH30BAHUIO MOYYCHHBIX 3HAHUN B TIOBCEIHEBHOM
KU3HHU TSI PEIICHMSI PUKIIAHBIX 3371a4, B TOM YUCJIE: TPO(PMIAKTUKHA HACIEACTBEHHBIX
3a00J1CBaHUN YEJIOBEKA, MEAMKO-TECHETHUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
HKOJIOTHUYECKH IIETIECO00PA3HOTO MOBEACHUS B OKPY KAIOIIEH MTPUPOIHON cpelie, aHamm3a
BIUSHUS XO3SWCTBEHHOW JEATEIHLHOCTH 4YEJIOBEKa Ha COCTOSIHHUE TIPUPOJHBIX H
HMCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHUMAaHUS K TMPUKIATHON HAMPaBICHHOCTH
yueOHOrO Tmpeamera «buosorus» NPOAMKTOBAHO HEOOXOMAUMOCTHIO OOeCIeYeHUs
YCIIOBUM ISl PEIICHUs] OJHOM M3 aKTyaJIbHbIX 3a/lay IMIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTopasi mpejmnoyiaraeT (GpopmMupoBaHue y oOy4aronIuxcsi COCOOHOCTH
aJanTUPOBATHCS K N3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.



buonorus Ha ypoBHe cpeaHero o0miero o0pa3oBaHus 3aHUMaeT BaxkHOe MecTo. OHa
obecrieunBaeT GOpPMHUPOBAHNE Y OOYUAIOIMIUXCS MPEJCTABICHUN O HAyYHOW KapTHHE
MHpa, pacIIupseT U 0000IIaeT 3HAHUS O )KUBOU IIPUPOJIE, €€ OTIIMIUTEIHHBIX IPU3HAKAX
— YPOBHEBOHM OpraHM3alliud M SBOJIONWHU, CO3AAET YCIOBUSA JUIsSl: MO3HAHUS 3aKOHOB
KUBOU MIPUPOIBI, POPMUPOBAHUS (PYHKIITMOHAIIBHON IPAMOTHOCTH, HAaBBIKOB 37J0POBOTO
1 6e30MacHoro o0pasa KU3HU, IKOJIOTUUECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHUS K
YKUBOU NPUPOJE U YEIIOBEKY.

Bonbioe 3HaueHre OWOJNOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/lay CpPeAHEero o0Iiero oOpa3oBaHUs, COLMATU3ALUA O0YUYaIOIIUXCA.
N3yuyenue Ouonorum obecreunBaeT ycloBUs A GOPMUPOBAHUS MHTEIIEKTYaTbHBIX,
KOMMYHUKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYDHI,
CIIOCOOCTBYET HWHTETPAllUd OWOJIOTHYECCKUX 3HAHWUU C TPEACTABJICHHSIMHU U3 JIPYTHUX
y4eOHBIX TPEJAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazpaHHbie
MOJIOKEHUS O TPeTHA3HAYCHUN Y4eOHOTo rpeaMeTa «bronIorus» coCTaBUId OCHOBY JIJIs
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 MOJX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydaroruecsi JOHKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBbIE i1 (HOPMUPOBAHMS
o0IIel KymbTYphI, OTPEICTAIONINE aJcKBaTHOS MOBEACHUE UYETIOBEKA B OKPYKAIOIICH
MPUPOJHON cpefie, BOCTpPEOOBAHHBIE B TIOBCEIHEBHOM J>KU3HM M MPAKTUYECKOU
nesitenbHOCTH. (Ocob0e MecTo B ITOM CHUCTEME 3HAHWNA 3aHUMAIOT DJIIEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jisi (OPMHUPOBAHMS TPEJCTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA M IICHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AIMH OMOJIOTHIECKOTO 00pa30BaHMs.

CTpyKTypHUpOBaHHUE COACPKaHUS YIeOHOTO MaTepraia B IporpaMme Mo OHOJIOTHH
OCYIIECTBJICHO C YYETOM NPHOPUTETHOTO 3HAYCHMS 3HAHUN 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX KMBOM MPUPOILI, O €€ YPOBHEBOM OpraHu3aliid U HBOJIONWHU. B
COOTBETCTBHM C OTUM B CTPYKType YydeOHOro mnpeamera «buomorus» BbIIeICHBI
CIIENYIONINE COJIepKaTeNbHble JUHUU: «buomorns 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.

Lenp nzydyenns yaeOHoro npeamera «buoiorusy Ha 6a30BOM ypOBHE — OBJIa/ICHHE
OOyYarOIIUMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHOW OpTraHW3allud >KUBBIX
CHUCTEM pa3HOTO paHra W MPUOOpPETeHHWe YMEHUH WCIOJIb30BaTh ATH 3HAHUS IS
IPaMOTHBIX JIEWCTBHIA B OTHOIIIEHUU OOBEKTOB KUBOUW MPUPOIBI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX TIPOOJIEM.



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

OCBOCHHE OOYJAIOIIMMHUCS CUCTEMBI 3HAHUN O OMOJIOTUYECKHUX TEOPHSX, YICHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBHJIaX, CIyXalluX OCHOBOM ISt
dbopMHpoOBaHUs TMPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHUpPa, O METOoJax
HAyYHOTO TIO3HAHUS, CTPOSHUH, MHOTOOOpa3rH 1 0COOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3alliy, BBIJAIOIMIMXCS OTKPBITUSIX U COBPEMEHHBIX HCCIEAOBAaHUAX B
OHOJIOTHH,

dbopMupoBaHue Yy OOydYalOIIMXCA TO3HABATEIbHBIX, MHTEIUICKTyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOIIECCE aHANIM3a JAaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTUHU
Hay4YHBIX B3TJISJI0B, UJEH U MOJAXOJOB K M3YYCHHUIO >KMBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE Y 00YyYaIOIIUXCsl 00IIeH KyJIbTyphl, (PYHKIIMOHATILHON IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OIICHUBATh SIBIICHUS OKPYKAIOUIEro MHpa >KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX MPU U3YyYCHUN OUOJIOTUY;

dbopmupoBaHue |y OOy4YarOIIUMXCS YMEHHMM  WJUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOM JEATEIbHOCTH YEJOBEKA, pPa3BUTUU
COBPEMEHHBIX MEJAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCITUTAaHUE YOCXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJTOBEKOM >KHBOMU
MIPUPOJIbl, HEOOXOAUMOCTH OE€PEKHOTO OTHOIICHUSI K HeH, COOTIOEHUS ATHYECKUX HOPM
MIpU TIPOBEJICHUU OMOIOTUUYECKUX UCCIIeI0BaHUM;

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

IpUMEHEHUE TPHOOPETEHHBIX 3HAHUM M YMEHUN B TIOBCEJIHEBHOW >KU3HU IS
OIICHKHM TIOCJICICTBUN CBOEM MESATEILHOCTH IO OTHOIICHHUIO K OKpYKalolleu cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep NpOoPUIAKTUKI
3a00JIeBaHUM.

B cucteme cpennero obmero odpazoBanus «buosorus», nsyuaemas Ha 6a30BOM
YpOBHE, SBJSIETCS OO0S3aTeNbHBIM YYE€OHBIM TIPEAMETOM, BXOISIIUM B COCTaB
npeamMeTHoN obsactu «EcTecTBeHHO-HAyYHBIE MPEIMETHD.

Jlns muzydenusi Ouojoruv Ha 0a30BOM YpOBHE CpPEAHEro o0IIero odpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4yac B HEJEIO).

Homep yueOnuka u3 | ABTOp, Ha3BaHWE, M3/IATEILCTBO yUeOHHKA Cpok
(benepanbHOTO WCTIONBb30BaHHSA
TepevHs YIeOHUKOB y4ueOHHMKA




1.1.353.1.1. buonorus 10 knacc IMaceunux B.B., Kamenckuii A.A.,
Py6buoB A.M. u np. /Tlox pen. [Taceunnka B.B. AO
«M3natensctBO «lIpocBemenuey, 2023

1.1.2.6.3.1.3 buonorus [laceunnk B.B., Kamenckuit A.A., Pyomos A.M.

u np. /Tlox pen. [laceununka B.B. AO «M3narenbcTBo
«IIpocBemenuey, 2023




COOEP>XAHWVE OBYHYEHWNA
10 KJTACC

Tema 1. bnonormsa Kak Hayka.

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

Meroabl NMO3HaHUS >KUBOW NpUPOAbl (HAOMIOIEHHE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccudukaius, MoIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JemMoHcTpauun:

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

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

JlabopaTopHble N NpaKTUYeCKne paboThbl:

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

Tema 2. X)K1Bble CUCTEMbI 1 UX OpraHm3aLms.

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouosoruu. Otiauuue
YKHUBBIX CUCTEM OT HEOPTAHUYECKOU MPUPOBI.

CBoiicTBa OMOCHCTEM W HX pa3zHOOOpa3we. YPOBHH OpraHU3AIMH OHOCHUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OUOC(hEpHBI.

JemMoHcTpauun:

Tabnuib! u cxembl: « OCHOBHBIE MPU3HAKU KU3HI», «Y POBHU OpraHU3allUN KUBON
IPUPOJIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XMMUYECKWNA COCTaB U CTPOEHWE KIETKMN.

XUMHUYECKUM COCTaB KJIETKH. XUMHYECKHME DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHThI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOJIbI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepkanre 0CMOTUYECKOTO
OataHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHuMble M 3aMEHHMbIE AMHHOKHCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI OE€TTKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIUU OEIKOB.

depMeHThl — OuoJornyeckue Karaauzatopbl. CTpoeHue (pepmeHTa: aKTHUBHBIM
HeHTp, cyocrparHas crneuuduunocts. Kodpepmentsl. Butamuubl. Otinuuust hepMeHTOB
OT HEOPTraHWYECKUX KaTaJIu3aToOpOB.



VYrneBoabl: MoHOcaxapubl (TJIH0K03a, prbo3a U JAe30Kcupu0o03a), AucaxapHibl
(caxaposa, JlakTOo3a) MW  MOJUcaxapuibl  (KpaxMall, TJHUKOTEH, LEJUII0JI03a).
buonoruueckue QyHKIUN YTIIEBOJOB.

Jlumuasl:  Tpurmuuepuansl,  dochonunuabl,  cTepouasl. [ 'mapoduiibHO-
ruipodoOHbIe cBOMCTBA. bruonorndeckue GyHkuuu aunuaoB. CpaBHEHUE YTIIEBOJOB,
OCJIKOB W JIUTINJIOB KaK HICTOYHUKOB YHEPTHUH.

Hyxnennoseie xucnorer: 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. KilerouHasi Teopusi — MpUMep B3auMOJICUCTBUS UIEH
1 (paKTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUYCHUS KICTKHU.

Krnerka kak nenoctHasd xuBasg cucteMa. OOmyMe NpHU3HAKH KIETOK: 3aMKHYyTas
HapyxHass MmeMOpana, mosiekynsl JIHK kak reneruueckuil ammapar, cucTemMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuOTUYeCcKas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTUYeCKon KieTku. Kierounas crenka 0akrepuil. CTpoeHHE DyKapUOTUUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENbHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKa, TJIUKOKAJIUKC, HX
¢bynknuu. [lnasmatudeckas memOpana, e€ cBoiicTBa W ¢QyHkiuu. [luTtomnasma u eé
opranousipl. OnHoMemOpanHbie opraHounbl kietku: OJIIC, ammapar ['onbmxu,
T30COMBI.  [loyaBTOHOMHBIE OPTraHOWAbLl  KJIETKWA: MUTOXOHAPHUHU, IIJIACTHJbI.
[Ipoucxoxaenrne MUTOXOHApU 1 racTul. Buasl mactun. HememOpaHnHbie opraHou bl
KJIETKH: PUOOCOMBI, KJIETOUYHBIM MEHTP, HEHTPHUOIU, PECHUYKH, KIYTUKU. DyHKImMH
OpraHouJ0B KIJIETKU. BKiItoueHus.

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

TpaHCcnopT BELIECTB B KJIETKE.

JemoHcTpauun:

[Toptpetsr: A. JIeBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, /Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Junarpammel: «PacnipeniesieHue XMMHUYECKUX JJIEMEHTOB B HEXHBOW IPUPOLEY,
«Pacripenenenre XuMUYECKUX JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxemsl: «llepuommyeckas TaOMUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKkynbl BOAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kuciothl. [JHK», «Ctpoenue mosnexynibr ATDy,
«CTpoeHue »yKapuOTUYECKOW KIETKW», «CTpOEHHE >KMUBOTHOU KiIeTku», «CTpoeHue
pacTUTENIbHOW KIIETKW», «CTpOCHHE MPOKAPHUOTHUUECKON KiIeTkn», «CTpoeHue siapa
KIIETKNY, « YTIEBOABD, «JINIHIBD.



ObopynoBaHue: CBETOBOM MHMKPOCKOI, OO0OpyIOBaHHE [UIsl MPOBEACHUSA
HaOJIOJICHUM, U3MEpPEHUM, SKCIEPUMEHTOB, MHKpoOpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlabopaTopHble 1 nNpakTu4yeckue paboThbl:

JlabopatopHas padota Ne 1. «M3yueHue KaTadIUTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «3yueHne CTpOCHUS KIETOK paCTEeHUM, KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U X OMUCAHUEY.

Tema 4. X)Kn3HeeATeIbHOCTb KETKM.

OOmeH BellecTB, WM MeTaboNM3M. AcCUMWIAIUS (TJIACTUUYECKUN OOMEH) H
TUCCUMWISIIUSA  (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
Merabonn3ma. Poiap 3aKOHOB COXpaHEHUsI BEUIECTB M SHEPIMM B TOHUMAaHUU
MeTabou3Ma.

Tunelr oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiii. Ponb depmeHTOB B
0oOMEHE BEIIECTB U NMPEBPAIIEHUN SHEPTHH B KIIETKE.

®dotocunTe3. CBeroBast u TeMHOBasi (a3bl Porocuntesa. Peakuuu dorocuHTtesa.
OddexTuBHOCTH (poTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIIOBUN cpefbl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €T0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUM.

XeMoCcHHTE3. XEeMOCUHTE3UPYIolie OakTepun. 3HAYEHNE XEMOCUHTE3a JJIs )KU3HU
Ha 3emJe.

OHepreTuueckuii oOMeH B KieTke. PaciiensieHue BelecTB, BbIAEICHHE U
AKKyMYJUPOBAHHE SHEPTHUM B KIETKE. JTalbl dHEPreTUYECKoro oOmeHa. [mkomnms.
bpoxenne u ero Buabsl. KuciopogHoe OKUCIEHHE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GpochopunupoBanue. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakuuu matpuuyHoro cunrte3a. ['eneruueckas undpopmanus u JJHK. Peanuzanms
reHeTH4ecko uH(opMmanuu B KJIeTKe. [eHeTWYecKuid KOA U €ro CBOICTBa.
Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsnus — 6uocunrte3 Oenka. DTarbl
TpaHcisiiuu. KonupoBanue aMuHokucaoT. Poib pubocoM B OMocuHTE3€e Oernka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru.
bosie3Hn pacTeHnil, >KMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BUpycaMH. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIN/la. OGpaTHas TpaHCKpUTITIHUS,
peBepTasa u unterpasa. [IpodunakTuka pacnpocTpaHeHUsI BAPYCHBIX 3a00J1€BaHUM.

JemMoHcTpauun:

IToptpetsr: H. K. Konsnos, /I. . Banosckui, K. A. Tumupsses.

Tabmuubr u  cxembl: «Tumbl muTaHus», «Metabomusm», «MHUTOXOHIPUNY,
«OHepreTuueckuii  oomen», «Xnoporact», «Dotocuntes», «Ctpoenue JIHK»,
«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHYeCKHi Koy,



«Bupycs», «bakrepuodarny», «Ctpoenune u >ku3HeHHbI 1ukn Bupyca CIIN]a,
Oakrepuodaray, «Pemmxkarus JTHK.

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

Tema 5. PasMHOXXeHMe 1 nHANBUAYyasibHOE pasBUTME OPraH3MOB.

KiteTounblil HUKIT, WIIK )KU3HEHHBIA TUKII KieTku. MHTepdasza u mutos. [Iporneccsl,
nporekaromue B uHTepdaze. Pemnmumkanusa — peaxmuss matpuyHoro cuuteza JIHK.
CrpoeHue XxpoMOCcOM. XpOMOCOMHBIN HaOOp — KapuOTHM. JIUTIIOMIHBIA U TallJIONIHBINA
XpOMOCOMHBIE HaOoOpbl. XpomaTuiabl. lluTonmoruueckre OCHOBBI Pa3MHOXKEHUS U
UHAUBUYAJIBHOTO Pa3BUTHSI OPTaHU3MOB.

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
Pa3MHOXKEHUSA:  JEJIEHUWE HAABOE, IMOYKOBAHWE OJHO- W  MHOIOKJIETOYHBIX,
crnopooOpa3oBaHHUE, BETreTaTUBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €0 3HAYEHHUE NI CEJICKIUU.

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

Meiio3. Cragum wMeiio3a. Ilpoueccsl, NpoucxomsmMe Ha CTagusix Meio3a.
[ToBenenne xpomocoMm B Mmeio3e. Kpoccunrosep. buonorndyeckuii CMbICT M 3HAUYECHUE
Meno3a.

['amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBbie
’Kelle3bl: CEMEHHUKU M STUYHUKH. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ouy, SHIEKIETKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOECHMS
SMUEKJIETOK U criepMaTto3onoB. Omnoaorsopenue. [laprenorenes.

WunuBunyanbHOe  pa3BUTHE  (OHTOTe€HE3).  OMOpPHUOHAJIbHOE  pa3BUTHUE
(omOpuorenes). IJtanbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
ApobnieHue, racTpyisauusa, opraHorere3. I[loctamOpuoHanbHOEe pa3BuTHE. THITBI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpsIMOe (TMUMHOYHOE). BiinsiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 UBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHHU,
CTaJMH Pa3BUTHS.

JemoHcTpaunn:

Tabmuubr u  cxembl: «DOpMbI  pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PacTeHU», «BereraTuBHOE pa3MHOKEHHE PACTECHUID,
«/lenenue xknetku Oakrepuii», « CTpo€HUE MOJIOBBIX KIETOK», «CTPOEHHE XPOMOCOMBDY,
«Kiterounsnii ukin», «Pemnmukamusa JJHK», «Murtoszy, «Menos», «IIpamoe u Henpsamoe
pazBuTHe», «l'aMeTroreHe3 y MIEKONUTAKOMNUX M YeloBeka», «(OCHOBHBIE CTaauu
OHTOT€HE3a».



Ob6opynoBaHnue: MHKPOCKOII, MHKpOIpenapaTbl «CrniepmMaTo30u/1bl
MJICKOITUTAIOWIETO», «Siueknerka wmuekonuTaomero», «KapuokmHe3 B KIETKax
KOpEIIIKa JyKa», MarHuTHas Mojenb-anmmkanusa «Jlenenune xierkn», moxens JIHK,
MOjieNIb MeTa(azHOl XPOMOCOMBI.

JlabopaTopHble 1 nNpaKTu4yeckue paboThbl:

JlaboparopHas pabdota Ne 3. «HaOmro/ieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxj».

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

Tema 6. HacneaCcTBEHHOCTb U MISMEHUYMBOCTL OPraHM3MOB.

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

3aKOHOMEPHOCTH HAcCJEIOBAHUSA MNPU3HAKOB, YyCTaHOBJIEHHbIE [. Menaenem.
MoHorubpuiHoe CKpenBaHue. 3aKOH eAMHO00pas3usi TMOPUAOB MEPBOr0 MOKOJEHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACLICIJIEHUS TPU3HAKOB. | MMOTE3a YUCTOTHI TaMET.
[TosmmHOE 1 HEMTOTHOE JOMUHUPOBAHUE.

JlurnbpuaHoe CKpeluBaHue. 3aKOH HE3aBHUCUMOIO HACIEIOBAaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUSA. AHAIM3UPYIOIIEE
ckpemuBanue. lcnonb30BaHWE AaHATU3UPYIOLIETO CKPEUIMBAHUA Ul OIPEICIICHUS
reHOTHUIa 0COOH.

CuerienHoe 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
XPOMOCOMBI. ['0OMOraMmeTHbIE U reTeporaMeTHbIE Opranu3mel. HacnegoBanue npu3Hakos,
CLETUICHHBIX C TTOJIOM.

N3menunBOCTh. BU1bl ©3MEHYNBOCTHU: HEHACJIEACTBEHHAS U HACJIeICTBeHHAas. Posb
Cpelbl B HEHACIEJCTBEHHONM HW3MEHUYMBOCTH. XapaKTEpPUCTUKA MOAUPUKALMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psi 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 MOJ0BOM MPOILIECC — OCHOBA KOMOMHATUBHOM U3MEHUYMBOCTH.
MyranuonHass u3MeHUHMBOCTh. Kiaccugukanus MyTanuii: TreHHbIE, XPOMOCOMHEIE,
reHoMHble. Yactrota u mpuuuMHBl MyTanuid. MyTtareHHsle  (QakTophl. 3aKoH
FOMOJIOTUYECKUX PsAIOB B HACJIEACTBEHHOM n3MeHunBocTy H. M. BaBunosa.



BaesaepHas HaciieICTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka yenoBeka. Kapuorum yenoeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA:
TeHEAJOTYEeCKUH, OJU3HEIOBBIN, IUTOTCHETUICCKUN, OMOXUMUYECKUN, MOJIEKYJISIPHO-
TE€HETUYECKUM. CoBpemeHHOE ONpEICIICHNE TE€HOTHUINA! MIOJIHOTEHOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwHcie ¢ mnomompbio [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,
npopUIaKTUKA W JICYEHHMS] TEHETHYeCKHX OoJyiesHed. Menuko-reHeTuyecKoe
KOHCYJIFTUPOBaHUE. 3JHAYEHUE MEAUIIMHCKON I'€HETUKH B MPEAOTBPALICHUU U JICUCHUH
T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JeMoHCcTpaumn:

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

Tabmuupl 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE U €r0 I[UTOr€HEeTUYeCcKas
OCHOBa», «3aKOH paCUICIUVIEHUS] U €ro LHUTOIC€HETHYECKash OCHOBa», «3aKOH YHMCTOTHI
rameT», «durnOpuaHoe ckpemuBaHuey, «l{uTonorndyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3anmoneilcTBUEe alleNbHBIX T€HOBY», «l'eHeTHndeckue
KapThl pPACTEHUM, >XKUBOTHBIX M 4YeJOBEKa», «l'eHeTHka moinay, «3aKOHOMEpPHOCTHU
HaCJIEI0BaHMs, CUEIJIEHHOTO ¢ M0JIOM», «KapruoThIbl yenoBeka U )KUBOTHBIX», « Buibl
U3MEHUYMBOCTH», «MoaudukauronHas wu3MeHYUBOCTh», «HacimenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue:  MoAenu-anIuiMKauud  «MOHOTMOpUIHOE  CKPEIIMBAHUEY,
«Hemonmunoe  momuHupoBanue»,  «JluruOpumgHoe  ckpemmBanue»,  «llepekpéct
XPOMOCOM», MUKPOCKOIl U MHUKporpenapaT «J[po3oduna» (Hopma, MyTanuu (QopMbI
KpBUIbEB M OKPACKU Tela), repbapuii «I'opox moceBHOM».

JlabopaTopHble 1 nNpaKTuyeckue paboThbl:

JlabopatopHass pabora Ne 5. «/3ydenwe pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPENapaTax».

JlaGoparopHass pabora Ne 6. «M3yueHne MoauUKAIMOHHON H3MEHYMBOCTH,
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. Cenekums opraHnamoB. OCHOBbI BMOTEXHO/IOTMUN.

Cenekuys Kak HayKa M IPOLECC. 3apOKACHUE CEIEKIMU U JOMECTUKALUS. Y YECHHUE
H. . BaBuiioBa o 1ieHTpax NPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX PAaCTEHUHU.
LleHTpBI MPOUCXOXKIACHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.



CoBpeMeHHBIE METOABI CeleKIMH. MaccoBbli M WHIUBUIYaJbHBIA OTOOpHI B
CENIeKUMU pacTeHHd U KUBOTHBIX. OleHKa »3Kcrepbepa. binM3KopoacTBEHHOE
cKkpeniuBanvue — MHOpuAUHT. Yucras nmuuusa. CKpenMBaHrue YUCThIX JIMHUM. ['eTepo3uc,
win rudpuaHas cwia. HepoacrBeHHoe ckpemmBaHue — ayTOpuaumHr. 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© TpaHcreHneix opranusmoB. KietouyHass uHXEHepus.
Kiterounsle KynbTypbl. MHUKpPOKIOHAJIIBHOE pa3MHOXKEHHE pacTeHuil. KinoHumpoBanue
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE W
studeckue npodnemsl. MO — reHeTH4ecKr MOIM(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoOB.

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

ObopynoBaHue: MyJISKU IUIOOB M KOPHEIJIONOB IUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS.

JTabopaTopHble U NpaKTUYecKue paboThbl:

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 K/TACC

Tema 1. OBONKOUMOHHAA BMoNoOrus.

[Ipennochulki BOBHUKHOBEHUS BOTIOLIMOHHON TEOPUU. DBOJIOIMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BivsiHre 3BOIOIIMOHHON TEOpHUH Ha PA3BUTHE OMOJIOTUH U IPYTUX
HayK.

CBuzerenscTBa  3BONONUU.  [lalleOHTONIOrMYECKHE:  MOCJIEAOBATEIBHOCTD
MOSIBJIGHUSI BUJIOB B  MAJCOHTOJIOTMYECKOW  JIETONMHUCH, TEPEXOJHBbIE  (POPMBI.
buoreorpaduyeckue: cxoacTo u paznnune GayH u GIop MaTepruKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W  paziuyusi SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX.  CpaBHHUTENbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX IMyTed Yy Bcex
OPTraHU3MOB.



OpomounonHas Teopus Y. J{apeuna. [Ipenoceuiku BO3HUKHOBEHUS JapBUHUA3MA.
JIBUOKyIIME CHIJIBI 3BOMIONHMHM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOKEHUE IMPHU
OFPaHUYEHHOCTH  PECYpPCOB,  HEONpelneN€éHHas  M3MEHUYMBOCTh, OoppOa  3a
CYILIECTBOBAHKE, €CTECTBEHHBIA OTOOD).

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

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIHH.

JIBroKymue cuitbl ((hakTOpbl) YBOJTIOIIUHN BHIOB B MPUPOIe. MyTaIllmOHHBIN TPOIECC
U KOMOMHATUBHAS U3MEHUYUBOCTD. [oMysiliMOHHBIE BOJIHBI U Apeid renoB. M3omsius u
MUTpaLUs.

EcrecTBeHHbiii  oTOOp — HampaBisiomuid  (daktop  dBodonuu.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  Kak  pe3yinbTaT 3Bojionuu. IIpumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop¢03bl U UAMOAAANTALUY.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (hOpPMBI BU1000pa30BaHMUSL:
reorpapuyeckoe, 3K0JOTHIECKOE.

MakposBomorusi.  DopMbl  3BOIMIOUMU:  (puIIeTHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

[IpoucxoxaeHne OT HECHeUUaIUu3UpOBaHHBIX npenkoB. IIporpeccupyromast
crienran3anvs. ATanTUBHAS padaLUs.

JemoHcTpauun:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mromnep, A. H. Cesepiios.

Tabmumpl u cxembl: «Pa3BuTHEe OpraHMYECKOro MHUpa Ha 3emie», «3apoAbllH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOpY», «MHOroOOpasue COpToB pacTeHui», «MHorooopasue mopos
KUBOTHBIX», «llomynmsuum», «MyTalMoHHass HW3MEHYUBOCTEY, «ApoMOp(O3bI»,
«nnoamanramuny», «OO0mas nereHepanus», «JIBuxKymme cuibl dBojonuny, «Kapra-
cxema wMapuipyra mnyremectBus Y. JlapBuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOseHHOCTh OpTraHU3MOBY, «I'eorpaduueckoe  BUI000pa3OBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HaOOp
IJIOZIOB U CeMsH, KoJuleKiusi «[Ipumepnl 3alIUTHBIX MPHUCTIOCOOICHUNA Y KMBOTHBIXY,
Mozenb «OCHOBHbIE HampaBlIeHUS HBOJIOLUN», O0BEMHass wmojenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadpuueckas kapra Mupa, Kojuiekiuus «PopMbl COXPaHHOCTH UCKOMTAEMbIX
KUBOTHBIX W PACTEHMID», Monenp ammmkanus «llepekpéct Xpomocom», BIAKHBIE
npenaparbl  «Pa3BuTHe HacekoMoro», «Pa3BuTue JATYIIKW», MUKpONpEnapar
«Ipozoduna» (Hopma, MyTanuu HOpMBI KPLIHEB U OKPACKH TeENa).

JTabopaTopHble 1 nNpakTu4yeckue paboThbl:



Jlabopatopunas pabora Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

Jlaboparopnas padora Ne 2. «Omnucanue NpUCIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHME N pa3BUTUE XXMN3HU Ha 3eMJie.

JloHaydHBIE TIPEACTABICHUS O 3apOXKIACHUM JKU3HH. HaydHble TUNOTE3bI
BO3HMKHOBEHUS JKW3HU Ha 3emiie: a0MOTreHe3 W MaHCIepMus. XUMHUYECKash IBOJIFOLHS.
AOGUOTEeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. JDKCIEPUMEHTAILHOE
NOJATBEP)KIACHUE XHUMHUYECKOW »HBoMonuu. HauvanbHble 5Tanbl  OMOJOTHYECKON
somonuu. l'unoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUMKHOBEHHE MPOTOKIETKU. llepBble kieTkm m ux sBomonus. PopmupoBaHHe
OCHOBHBIX TPYMII )KUBBIX OPraHU3MOB.

Pazutne xu3Hu Ha 3emse mo 3pam M nepuojgam. Karapxeil. Apxeickas u
nporepo3oiickas 3pbl. [laneo3oiickas spa u €€ mepuoibl: KEMOPUICKUNA, OPAOBUKCKHIM,
CUJIypUMCKHN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMaTa M TE€OJIOTMYECKUX MpouneccoB. (OCHOBHBIE ATaIlbl
ABOJIIOIIUN PACTUTEIBHOTO M )KUBOTHOTO MHUpa. ApoMop(}O3bl y paCTCHUI U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMdYecKOro Mupa Kak oOTpaxeHue HBomound. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYINIbl OPraHU3MOB.

DBOJIIOIMA YeJNIOBEKAa. AHTPOMNOJIOTUSI KaK Hayka. Pa3BuTue mNpeACcTaBICHUN O
IPOUCXOXKJIEHNN YeoBeKa. MeTonbl n3ydeHus: antponorese3a. CXoACTBa U pa3Inyus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

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

OCHOBHBIE CTagUM W BETBH HBOJIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YemoBeK
yMenblid, YemoBek npsAMoxXonsini, YenoBek HeaHAepTalbCKUM, UenoBEeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBaHMS, 00JIACTh pacHpoCTpaHEeHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

YenoBeueckne pacbl. OCHOBHBIE OOJIBIITUE PAaChl: €BPOMEOUHAS (E€Bpas3HiicKas),
HErpo-aBCTpaJIouAHas (PKBAaTOpUaNIbHASA), MOHTOJOUIHAs (A3UaTCKO-aMEepUKAHCKas).
YepTbl TOPUCHOCOOJICHHOCTH MPEACTABUTENECH UYENOBEYECKUX pac K  YCIOBUSIM
CyliecTBOBaHMs. ENMHCTBO YenoBedyeckux pac. Kpurnka pacusma.

JemoHcTpauun:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.



Tabmuner u  cxembl: «Bo3uukHoBenne ComHedHOM cHUCTEeMEBI», «Pa3Butne
opraHuueckoro  mupa»,  «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHas CHCTEMa OPraHHUYEeCKOro MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUSI YEJIOBEKA U YeJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBnenmme moan», «/peBHue moanm», «llepBele  COBpPEMEHHBIE OO,
«YenoBeuecKkue pacb.

Oo6opynoanue: mynspku «[Iporcxoxknenne denoBeka» (OIOCTBI aBCTPAIONUTEKA,
NUTEKAHTPOIA, HEaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM U300pa)KeHUs KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  YejoBeKa  (KaMHU-YOIIEphl,  pyOmia,  ckpeodia),
reoXpoHOJOruyeckas Ttabnuua, Koulekuus «Dopmbl COXpPAaHHOCTH HMCKOMAEMBbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble 1 NpaKTu4veckue paboThbl:

[Ipaktuueckas padora Ne 1. «/3ydeHHe HCKOMAEMBbIX OCTAaTKOB PACTCHHUH H
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust « DBOJIIOIMS OPTraHUYECKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIN
WJIU KpaeBeqYeCKUl My3eit).

Tema 3. OpraHusmbl 1 OKpy>KaroLas cpega.

DKOJIOrMs KaK Hayka. 3aJaud M pa3lielibl 3KOJOTHMH. MeToAbl 3KOJIOTHYECKHUX
UCCIIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOMTaHMS OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3AYLIHAs, ITOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckre  ¢akrtopel.  Kimaccudukanuss — 3KOJIOTHUECKUX  (PAaKTOPOB:
abnoTuyeckne, OMOTUYECKUE U aHTPOTIOTeHHBIE. J[elicTBHIE IKOJIOTHYECKUX (PAKTOPOB HA
OpraHU3MBbl.

AlGuoTtnueckue (QakTopbl: CBET, TEMIeparypa, BIAXHOCTb. POTONEPUOIU3M.
[Ipucnoco6ieHus: OpraHu3MoOB K JIEUCTBUIO aOMOTHYEeCKuX (akTopoB. bruonorudeckue
PUTMBL.

buotnueckue daktopbl. Buasl OMOTHYECKHMX B3aMMOJCUCTBUNA: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusMm, Koomepauus, MyTyallu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HaXJECOHMYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHHe OWOTHMYECKUX B3aMMOJCHCTBUN [IJIi CYIIECTBOBAHHWS OpPraHU3MOB B
MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyiairi. OCHOBHbBIE NTOKA3aTeNX MOMYJISLHNN:
YUCJIEHHOCTD, TJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. JuHaMuka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEeryJIsiusl.

JemoHcTpauun:

[Toptpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkes.



Tabmumer 1 cxembl: kapta «lIpuponnsie 30HBI 3emuny», «Cpenbl oOUTaHUA
opranusmoB», «@oronepuoausm»,  «llomymauum»,  «3aKOHOMEPHOCTH  poCTa
YHCIEHHOCTU NOMyJISIUK UHQY30pun-TyPenbku», «[lumessie nenm.

JlabopaTopHble 1 nNpakTu4yeckue paboThbl:

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. «Iloacy€r MIOTHOCTH MOMYJSALMA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CoobLecTBa 1 3KO/I0rMYeCKUE CUCTEMbI,

CooOmecTBo opranu3mMoB — OwuoueHo3. CTpyKTypel OHOLEHO3a: BHUAOBas,
IPOCTPaHCTBEHHAs, Tpopuueckas (numiesast). Bunsi-nomunantel. CBsizu B OMOLEHO3E.

DKoJoru4eckue cucteMsl (3kocuctemsl). [lonaTue 00 axocucTteme 1 OUOreoeHo3e.
OYHKIIMOHATBHBIE KOMIIOHEHTHI YKOCHCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBopot BeniecTB v NOTOK 3HEPTUH B IKocucTeME. Tpoduueckue (MUIIeBbie) YpOBHU
skocucTeMsbl. [lumessie nenu u cet. OCHOBHBIE MOKAa3aTeIu IKOCUCTEMBI: OHoMacca,
OPOAYKLIHMS. OKOJOTHUYECKUE MUPAMHIbl: NPOAYKLIMH, YHCIEHHOCTH, OHMOMACCHI.
CBolicTBa 3KOCUCTEM: YCTOMYUBOCTB, CAMOPETYJsinus, pazsutue. Cykueccus.

[IpuponHble S3KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO WU
IIMPOKOJUCTBEHHOTO JIeca.

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

buopasHooOpazue kak ¢akrtop ycToMuumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3eMIle.

VYuenue B. Y. Bepnazackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Ouocqepsbl.
XKupoe BemectBo u ero Qyskmuu. OcobeHHocTH OWochepsl Kak TII0OATbHON
sKOCHCTEeMBI. /[uHamMuueckoe paBHOBECHE M 00paTHas CBs3b B Onocdepe.

KpyroBopoTs! BelecTB 1 OMOre0OXMMHUYECKHE IIUKIIBI 2JIEMEHTOB (YTJIepo/ia, a30Ta).
3oHaNBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyecTtBO B Ouochepe 3emin. AHTPOIOTEHHBIE H3MEHEHUs B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMEL.

CocymiecTBoBaHUe TPUPOBI U YesoBeuecTBa. CoxpaHeHne OMopazHooOpasus Kak
OCHOBa ycTOMYMBOCTH Ouocdepsl. OCHOBA PaIlMOHAILHOTO YIIPaBJICHUS! MPUPOIHBIMU
pecypcaMu U UX UCHodb30BaHue. JJocTikenust OMOIOTUU U OXpaHa MPUPO/IbI.

JemoHcTpauun:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupr u cxembl: «lIumeBsle nenn», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn nuTaHug», «OKoIoruyeckas MNUPAMUIAY,



«buocepa u uenoBexk», «IKocucTEMa HIMPOKOIMCTBEHHOTO Jeca», «IDKOCHUCTEMa
XBOMHOTIO Jecay, «bnouenos Bogoéma», «ArpoueHos», «lIpuMmepHble aHTPONIOTEHHBIE
BO3JCUCTBHSI HA TMpUPOAY», «BaxHeWlne WCTOYHUKM 3arpsi3HEHUS BO3JIyXa H
IPYHTOBBIX BOa», «llouBa — BaxHeilmas cocraBisiomas Ouocdeprl», «PaKkTOPHI
nerpanauuu nous», «Ilapaukossiit 3¢ ek, «DakTopsl paJuOaKTUBHOIO 3arps3HEHUS
o6uocheps», «O6mas ctpykTypa 6uochepsr», «Pacnpocrpanenue xu3Hu B Ouocdepey,
«O30HOBBINA 3kpaH Omochepr», «KpyroBopor yriepoma B 6mochepe», «KpyroBopot
a30Ta B IIPUPOIEN.

ObopynoBanue: Mozenb-anIuIMKaus «TunuuHble OMOLEHO3BD», TrepOapuii
«PacturenbHble coobuiecTBa», Kosulekuuu «buonenos», «Bpeautenu BaxkHeWIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repdapuu M KOJUIEKIIMH PACTEHUWA W KUBOTHBIX,
IIPUHAJIEKAIIUE K PA3HBIM JKOJIOTMYECKUM IpynmnaM 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, ycraHaBIMBaIOTCS TPEOOBAHUS K PE3YJIbTaTaM OCBOCHHUS
oOyyaromuMuca TOporpaMM  CpelHero  obmiero  oOpa3oBaHUA:  JIUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

NIMYHOCTHDbIE PE3YJIBTATDI

B cTpyKkType JMYHOCTHBIX pe3yJbTAaTOB OCBOCHUs mpeaMera «buosorus»
BBIJICJICHBI  CJICYIONIME COCTABJISIONIME: OCO3HAHUE OOYYaIOUIUMHUCA POCCHUICKOMN
FPaXJaHCKOM HJAEHTUYHOCTH — FOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTNIPEICIICHUIO, HAIMYUE MOTUBAIIMU K OOYUYEHHIO OMOJIOTHH, IIEJICHAINPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTH Ha OCHOBE KIIOUEBBIX IICHHOCTEH U
UCTOPUYECKUX TPAIUIUN  pa3BUTUS OWUOJIOTHYECKOTO 3HAHUS, TOTOBHOCTH W
CIIOCOOHOCTh 00YYaroUuXcsi PyKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHus,
HaJIMYUe SKOJOTMYECKOrO IMPABOCO3HAHUS, CMOCOOHOCTH CTAaBUTh LIEIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInuyHOCTHBIE peE3ynbTaThl OCBOCHUS Ipeamera «buosorus» pocTurarorcs B
€IMHCTBE y4eOHOM U BOCTIUTATEIBHOMN IEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUMCKMMHU  COLIMOKYJBbTYPHBIMH, HWCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU
IICHHOCTSIMU, TIPUHATBIMU B OOIIECTBE MpaBUJIaMU W HOPMaMH TOBEACHUS U
CIOCOOCTBYIOT MIPOIIECCAM CAMOTIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEU NO3MUIMU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOMOPSAIKY,
YeJOBeKY TpyJa U CTapuieMy TOKOJEHHUI0, B3aUMHOIO YBa)XXEHHUs, OEpeKHOro
OTHOLLIEHUS K KYJIbTYPHOMY HACJIEIWIO U TPAAULMSAM MHOTOHALMOHAJIBHOTO Hapozda
Poccuiickon ®@enepanuu, Mpupoae U OKPYKAKOIIEH Cpeae.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTO mpenMera «bHOJIOTHS TOKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPACHIMPEHUE KU3HEHHOTO OMNbITA W OMbITa
JNEATEIPHOCTH B IPOLIECCE pPeaJr3alli OCHOBHBIX HANPABICHUN BOCHUTATEIbHOU
JESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaXk4aHCcKoro BOCNUTaHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OOyYaroulerocs Kak akTHUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBOKCHHUE 3aKOHA U
IIPaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPU CO3JAaHUU YICOHBIX
MIPOEKTOB, PEIICHNU YY€OHBIX U MO3HABATEIbHBIX 3a7a4, BHIINOTHEHUHU OMOJIOTUYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACNISITh COOCTBEHHYIO MO3HUIIMIO IO OTHONIEHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYWUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOICH C pa3HbIMH YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBINMOJHEHUS yUCOHBIX,
MIO3HABATEIbHBIX U MCCIIEAOBATEIbCKUX 33/1a4, YBAKUTEILHOIO OTHOIIEHUS K MHEHHUIO
OTIIOHEHTOB MPHU 00CYKJIEHUH CTIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COAEPKaHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTMUYECKOIr0 BOCNUTaHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPAKIAHCKONW MJICHTHYHOCTH, IAaTPUOTH3MA,
YBOXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepesa PoanHo#, ropmoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3bIK M KYyJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

IICHHOCTHOE OTHONIIEHHWE K MPUPOJHOMY HACICAUI0O U MaMITHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTH OIIEHUBATh BKJIAJI POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHY, TOHUMAaHUS 3HAYEHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BeKa M COBPEMEHHOTO OOIIECTBA;

uneiHas yOekJAEHHOCTh, TOTOBHOCTh K CHyKEHHI0O W 3amure (OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCAUTAHUS:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYyallMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIECHWE K CBOUM POJIMTENSIM, CO3JaHUI0O CEMbM HAa OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAAUIIHSAMU
HapooB Poccuu;

4) ACTETNYECKOIo BOCMMNTaHNA:

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

MMOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPGKEHHIO B pa3HbIX BHUJAX MCKYCCTBa, CTpPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JIMUYHOCTH;



5) usnyeckoro BoOCAUTaHUSA, (OPMUPOBAHUA KyNbTypbl 340POBbS U
IMOLUMNOHa/TbHOT O 6naror|onyL||/|$|:

MOHMMAaHHUE U peau3alus 3J0pOBOTO U 0e30MmacHOro odpasza >KU3HH (310pOBOE
NUTaHUE, COONIIOJICHHE TUTMEHUYECKUX MPaBUIl U HOPM, COQIAHCUPOBAHHBIN PEXUM
3aHATHHI U OTHbIXa, peryisipHas (pu3ndyeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY W TICHXUYECKOMY
310POBBIO;

MOHUMAaHUE IEHHOCTH MPaBWJI UHJIWBUIYAIbHOTO U KOJUJIEKTUBHOTO 0€30T1aCHOTO
MOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOEH;

OCO3HaHHWE TMOCICACTBUN U HENPUATHS BPEAHBIX NpUBBIUEK (yMOTpeOsieHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPYOBOIro BOCANTAHWS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOTMYECKOM ¢  COLMAIbHOM
HaIMpaBJICHHOCTH, CIOCOOHOCTh WMHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3inuHbiM cdepam npodecCHoHATBHON NeSITeIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBINA BBHIOOp Oyayled npodeccuu U peasu30BbIBaTh COOCTBEHHbIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTbh M CLIOCOOHOCTH K 00Pa30BAHMIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH KU3HU,

7) 3KONOrMYECKOro BOCANTAHUS:

AKOJIOTUYECKH IIeJIECO00pa3HOe OTHOLIEHUE K MPUPOJI€ KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJbTYpbl: MPUOOPETEHHE  OINbITa
MJIAHUPOBAHMS MOCTYNKOB U OLICHKH WX BO3MOXHBIX TOCJECACTBUN JJISI OKpYKarolen
cpensl;

OCO3HaHME TJI00ATBHOTO XapaKTepa SKOJIOTUUECKHUX MPOOJIeM U ITyTeH UX PEIICHNUS,

CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble NMPU U3yYEHUU OUOJIOTUU 3HAHUS U
yYMEHUSI TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PallMOHAJIBLHBIM MPUPOIOIOIHL30BaHUEM
(cobmoieHue TMpaBWwiI TOBEJICHUST B TNPUPOJIC, HAMPABICHHBIX Ha COXpaHEHUE
paBHOBECHUS B DKOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocheps);

AKTUBHOE HENPUATHE JIEWCTBUM, NMPUHOCAIIUX BpEI OKPYXKAIOUIEW NPUPOAHOMN
cpede, yMEHHE MPOTHO3MPOBATH HEOJArOoNMpPUITHBIE HKOJOTHMUYECKUE TOCJIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATh UX;

HaJlMyue pa3BUTOrO JKOJOTUYECKOTO MBIIUICHUS, 3KOJOTHYECKOU KYJIbTYPHI,
OMbITA JAESITEIBHOCTU AKOJOTHMYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
MM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM M COLHUAIBHOM IMPAKTHKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOMN AESATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;



8) LLeHHOCTM Hay4YHOro No3HaHWUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOINECTBEHHOW TIPAKTUKH, OCHOBAHHOTO Ha JUajore KyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHMTATENbCKOW KYJIbTYpbl KaK CpEICTBa
B3aUMO/ICUCTBUS MEXKTY JIFOJIbMU U TIO3HAHUS MUPA;

nmoHMMaHue crnenudukn OWOJOTMM KaK HAayKW, OCO3HaHHS e€ poilu B
(GbOpMHpPOBAHMK  PAIMOHAIIBHOTO HAYYHOIO MBIIUICHUS, CO3JIaHUU LEITOCTHOIO
Ipe/iCTaBlIeHUs 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKA U OOIIECTBRA,
B TIO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHUH TMpoOJeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI,;

yOeKAEHHOCT, B 3HAYUMOCTH OHOJIOTUM JJIS COBPEMEHHOW IUBUIM3ALINM:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMBbl PA3BUTHUSL YEIOBEUECTBA,
MOMCKa IMyTeW BBIXOJIa U3 TJIOOATBHBIX HKOJOTMUECKUX MpoOsieM U obecredeHus
repexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUN OMOJIOTMYECKUX 3HAHUM B IEJISIX MMOBBIIICHUS
o0mme KyJIbTyphl, €CTECTBCHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(YyHKUMOHAIBHOM TPAMOTHOCTH OOy4aromuxcs, GOpMHPYEMOM TMpU HU3YYEHHH
Oonojoruu,

NOHUMAHHE CYIIHOCTH METOJ0B MO3HAHHUS, HUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH MCIOJB30BaTh MOJMydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOIIEro MUpa U MPOUCXOAIIMX B HEM W3MEHEHHI, YMEHUE JeNaTh
000CHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX C
L[EJIbIO TIOJTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIBHO UCTIOIh30BaTh OMOIOTHYECKUE 3HAHUS JIJISl PEIICHUS
Mpo0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTU HAy4YHOW JACSATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOCKTHYIO U UCCIIEI0BATEIBCKYIO NCSITEILHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMUIO,
K aKTUBHOMY TOJTYYEHUIO HOBBIX 3HAHUM MO0 OMOJIOTUU B COOTBETCTBUH C )KM3HEHHBIMU
MTOTPEOHOCTSIMU.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAuYuMMble g (QOPMUPOBAHUS  MHUPOBO33PEHUSA  OOYYAIOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHbIE TMOHSATHSA, OTPaKAIONUE
IIEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CTIEIU(PUKY METOIOB TTO3HAHUS, UCITOJIb3yEMbIX



B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIHUs, SBJICHHUE, MPOLIECC, CUCTEMA, HAYYHBIN
(dakT, NOPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE,
HaOII0eHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX), YHUBEPCAIbHBIE yUeOHbIE NEUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIC), o0ecIeynBaroIue
dbopmupoBaHue (PYHKIUMOHAIBHOW TIPaMOTHOCTH U  COLIMAIBHONM  KOMIIETEHIIUU
oOyyJaronuxcs, CIIOCOOHOCTH 00yJaroIuXcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U YHHBEpCAJIbHbIE Yy4eOHbIC
NEUCTBUS B IO3HABATEIBHOW M COLIMAIBHOM MPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl OCBOCHUS MPOrPaMMbl  CPEJHEro  OOIIEro
00pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:

OBna,qume YHNBEPCa/IbHbIMA yLIe6HbIMI/I NMNo3HaBaTe/IbHbIMA ,El,eVICTBI/IFlMVIZ

1) 6a30Bble /I0rMYecKme AeCTBUS:

CaMOCTOSTENbHO (OPMYIUPOBATh U AKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI IOTUUECKOTO MBIIUICHUS (aHAIIN3a,
CUHTE3a, CPaBHEHU S, KIaccuukaum, 00001IeH s ), pACKPHIBATH CMBIC OMOJIOTHYECKHUX
MOHATUM (BBIJCIATh MX XapaKTEpPHbIE MPU3HAKHU, YCTaHABIMBATh CBSI3U C JAPYTUMU
MOHSATUSIMU );

ONPENEIIATh LIEJIH JEATeIIbHOCTH, 3a7aBasi MApAMETPbl U KPUTEPUU UX TOCTUKECHHUS,
COOTHOCHUTH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBIEHHBIMHU LIECJISIMU;

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

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 aHAJIOTHN),
BBISIBJISITh  3aKOHOMEPHOCTH U TPOTUBOPEUYUST B PAacCMATPUBAEMBIX SIBIICHUSX,
(bopMyJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSATh CXEMHO-MOJIEIbHBIE CPEACTBA [JIsi MPEICTABICHUS CYIIECTBEHHBIX
CBS3EH M OTHOIIEHUN B MU3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJIa, BHISIBIICHHBIX B PA3TUYHBIX MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pELIEHUS NpoOJieMbl C Y4YETOM aHaiu3a MMEIOLIUXCS
MaTepUalibHbIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTh, OIEHUBATh COOTBETCTBHE PE3YyJIbTATOB
LIEJIIM, OLICHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;

KOOPJIMHUPOBATH W BHITIOJNHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30Bble nccnegoBaTes/ibCKNe 4eNCTBUS:

BIIQJICTh HABBIKAMU YYE€OHO-HCCIICIOBATEILCKOH M TPOEKTHOW JESITEIBHOCTH,

HaBbIKaMU pa3peleHus mpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY



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

MCIIOJIb30BaTh PA3JIMYHbBIE BUBI JEATEIBHOCTH 110 OJYYEHUIO HOBOTO 3HAHUS, €r0
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;

CTaBUTh U  (GOPMYJIMpPOBATh COOCTBEHHbIE 3aJadyd B  0Opa30oBaTEIbHOU
NEeSTEIBbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 3a]auy, BbIIBUTaTh
TUNOTE3y €€ peleHus, HaX0IUTh APIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

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

JaBaTh OILIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYUIECTBJIATH LIeJIEHANPABIECHHBIN MOMCK EPEHOCA CPEJICTB U CITOCOOOB IEUCTBUS
B MpOo(hEeCCUOHANBHYIO CPENY;

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

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHAIbHBIE TOJAXO0/Abl U PEUICHUS, CTABUTh
npoOJIeMBbl U 33J1a4M, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paboTa ¢ MHopMaLneir:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HCTOYHUKAX HHMoOpmanuu (TEeKcTe y4eOHOro
nocoOusl, Hay4YHO-TOMYJISIPHOM JINTepaType, OMOJOTUYECKUX CIIOBAPSAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHere), aHanM3upoBaThb HHGOPMALIUIO
pa3IMYHBIX BUAOB U (OPM MIPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTH U
HEMPOTHUBOPEYUBOCTH;

(GopMyIHpOBATH 3aIIPOCHI U MPUMEHSTH PA3TUYHbIE METObI MPU MOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmaIuu, He0OX0IUMOM ISl BHITIOJTHEHUST YUEOHBIX 3a/1a4;

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

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY IIPEAICTABICHUS] OUOJIOTUYECKON
uH(popmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU padboTe ¢ OMOIOrHUeCcKOi
uHpoOpMalMel: MPUMEHATh XUMUYECKue, (PU3MUECKHEe U MaTeMaTUYeCKUEe 3HAKU H
CUMBOJIBI, (hOpMYIIBI, a00pEBUATYPY, HOMEHKIIATYPY, UCIIOIH30BaATh U MPEOOPA30BHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;



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

OBna,qume YHBEPCa/IbHbIM KOMMYHUKaTNBHbIMU AGVICTBVIHMI/IZ

1) obweHme:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX cdepax >KM3HU, aKTUBHO Y4YacCTBOBATb B
JUAJIOre WIA JUCKYCCUU IO CYHIECTBY 00CYK1aeMOM TeMbI (YMEHUE 33]1aBATh BOIIPOCHI,
BBICKA3bIBaTh CYKJICHUSI OTHOCUTEIHLHO BBIMIOJIHEHUS TIPEAJIaraeMoi 3aJa4u, yYuThIBATh
UHTEPECHI U COTJIACOBAHHOCTD MO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTA WU TUCKYCCHUH);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa OOLIEHUS, TOHMMAaTh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMATr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BIIAJETh PA3JIMYHBIMU CIOCOOAMHM OOIIEHUS W B3aUMOJEWUCTBUS, NOHUMATh
HaAMEpEHUs APYTHUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOPpeKTHOM popme hopMyIMpOBaATH CBOU BO3PAKEHUS;

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

2) COBMeCTHas [1esTeNIbHOCTb:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHAUBUAYAJIbHON paObOTHI
IIPY pelIeHUU OMOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIIEHUH Y4eOHOH 3a/1auH;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUH C YUETOM OOIITUX UHTEPECOB
¥ 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 COBMECTHOM padOThI;

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

npejjiaraTb HOBbIE MPOEKTHI, OLEHHBAaTh HUJIEM C T[O3UIUUA HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJICHNE B PA3JIMUHBIX CUTYaIUsX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

OBnajgeHne yHMBepcaslbHbIMUN PErYIATUBHbLIMU AEACTBUSIMU:

1) camoopraHusaums:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISIBJICHUS MPOOJIEM M UX PEILCHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUSX;

BBIOMPATHh HA OCHOBE OMOJIOTMUECKUX 3HAHUH TEIEBBIC U CMBICJIOBBIC YCTAHOBKHU B
CBOMX JICMCTBUSX U MOCTYIKaX MO OTHOILIEHHIO K )KMBOW MPHUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOILIKX;



CaMOCTOSITEJIBHO ~ OCYLIECTBJIATh IIO3HABATEIBHYIO JESTENbHOCTh, BBIABIISATH
mpoOJIeMbl, CTaBUTh W (HOPMYITHUPOBATH COOCTBEHHBIC 3aladyud B 0Opa30BaTECIBHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

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

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKH Y4€OHOr0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIITOYTECHHI;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIULMUA B Pa3HbIX
00JacTsAX 3HAHUM, IOCTOSHHO IOBBIIIATh CBOW 0Opa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

2) CAaMOKOHTPO/Ib:

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

BJIQJIETh HABBIKAMHU MO3HABATEIbHOW pe(pIEKCHH KAaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUAN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, MCIIOJIb30BATh
npuémbl peIeKCUU 7S OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBbI M apryMEHTbl JPYrMX TIpU aHaJIU3€ pe3yJbTaToB
NEeSATENBHOCTH;

3) NpuHATYE Cebs 1 Apyrunx:

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 TOHUMATh MUP € MO3UIMH JPYrOro YeloBeKa.

NMPEOMETHbBIE PE3YJIbTATbI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbel COO no Guonioruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT creuupuueckne aas ydyeOHoro npenmera «buomnorusy HayuyHble
3HaHUA, YMEHHS M CHOCOObl JEUCTBUHA IO OCBOEHHUIO, HWHTEPIpETallUd U
npeoOpa3oBaHUI0 3HAHUM, BHIbI JAEATEIBHOCTH MO TOJTYYEHHIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAaHWK B pa3IUYHBIX YyUYEOHBIX CHUTYyallMsX, a TaKXe B pPEAbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHbIX C Ouosorumeil. B mnporpamme mnpenMerHble
pe3yJIbTaThl IPENCTABICHBI IO FOJaM 00yUYEHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeameta «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAy4YHOTO MHPOBO33pPEHHUS, O BKJIAJE POCCUWCKUX MU 3apyOEeKHBIX YUYEHBIX-
OMOJIOrOB B pPAa3BUTHE OWMOJOTMM, (PYHKIMOHAIBHOM TI'PAMOTHOCTH YEJIOBEKa IJIs
pelIeHNs KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEP>KaHUE OMOJOTHYECKHX TEPMHHOB U TOHSATHUM: KHU3HB,
KJIETKa, OpraHu3M, MeTaboI1M3M (0OMEH BEIIECTB W MPEBPAIEHNE SHEPTHH ), TOMEOCTa3
(camoperyinsuusi), ypoBHEBash OpraHM3alMsl >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHME
(penpoayKuusi), HaCJI€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHE U3jaraTb OWOJIOTUYECKHME Teopuu  (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHasl JOrMa MOJIEKYJISIpHOM 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 BJIAJIETh METOJAaMU HAYYHOTO MO3HAaHWA B OWOJOrMU: HAOIIOJEHUE U
ONKMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBJICHUN, OpraHu3alusi U MPOBEACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXJy HUCCIEIYyeMbIMU BEIMYMHAMHU, OOBSCHEHHE TOJYYEHHBIX pPE3YyJIbTaTOB,
UCTIOJIb30BaHHBIX HAYYHBIX MOHITHH, TEOPUM M 3aKOHOB, YMEHHE JeNaTh BBIBOJABI HA
OCHOBAHHH MOJYYEHHBIX PE3YJbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEILECTB U MpEBpallleHUs] SHEPTUU B KIIETKEe, (POTOCHHTE3a, MIACTUYECKOTO U
HHEPreTUUecKoro OoOMEHa, XEMOCHHTEe3a, MMWTO03a, MeHo3a, OIIOJOTBOPEHMUS,
Pa3MHOXEHUS, UHAUBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3);

YMEHHE TPUMEHATh TMOJY4YeHHbIE 3HAaHUS i1 OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB U SIBJICHUM, ISl MPUHATHS NPAKTUUECKUX PEIIEHUI B MOBCEIHEBHON KU3HU
C LIEJIBbIO 00ecTieueHus: 0€30IacHOCTH CBOETO 3/I0POBBS U 3/I0POBBS OKPYKAIOIIMX JHOACH,
COOJIIOJICHNST HOPM TPaMOTHOTO TOBEACHUS B OKpYXKaloIled MPUPOIHON cpee,
NOHUMaHUE HEOOXOJIMMOCTH HMCIOJIb30BaHUSl JOCTUKEHUH COBPEMEHHON OMOJIOTHMU 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 OPraHU3MOB;

YMEHHE BBIMIOJIHATH Ja00paTOPHBIE U MPaKTUYECKHe padOThl, COOMIOAATh MpaBuia
npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE  KpUTHYECKH OLEHUBATh M  HUHTEPHPETUPOBATH  MHPOPMAIUIO
OMOJIOTHMYECKOTO COJCpPKaHUs, BKIIOYAONIYIO TCEBIOHAYYHBIC 3HAHUS U3 Pa3IUYHbBIX
UCTOYHHUKOB (CpeAcTBa MacCcOBOM HMH(OpMalLMK, HAyYHO-NONYJSPHBIE MaTepuabl),



ATUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEAOBAaHMA B  OHOJOTWMH, MEIULMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0O UH(POPMAILIUIO M3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapat OUOJIOTHH.

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

c(hOpMHUPOBAHHOCTD 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa U HAYYHOTO MHPOBO33PEHHMs, O BKJIAJE POCCUICKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJOTMH, (PYHKIIMOHAIBHOM T'PAMOTHOCTH 4YEJIOBEKa 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, MPOAYUEHThI, KOHCYMEHTBI, PEAYLEHTHI, IENU MUTAHUS, DKOJIOTHYecKast
nupamuia, OuoreoieHos, onocdepa;

yYMEHHE H3JlaraTb OMOJIOTHYECKHE TeopuH (3BosonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAasl TEOpHUs DBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOrO
cxoactea K. M. bapa, uepenoBanus riaBHbBIX HAINpaBJICHUWA U myTed 3Bostonuu 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, IMPOLECCOB M SBJICHHUW, OpraHu3alys W IPOBEACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE TUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXIy MCCIENyEMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJIYYEHHBIX PpPEe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI Ha
OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIAThH CYIIECTBEHHBIE PU3HAKU CTPOEHUSI OUOTOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALMHA, MPOAYLUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOrEOLIEHO30B U
AKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
oT0opa, BU000pa3oBaHus, MPUCIOCOOIECHHOCTH OPraHU3MOB, IEUCTBUS SKOJIOTUIECKUX
(akTOpoB Ha OpraHU3MbI, MEPEHOCa BEIIECTB M IOTOKA SHEPrUUM B JKOCHCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEW MECTHOCTHU, KPYTOBOPOTA BEIIECTB U
OMOTeOXMMUUYECKHUX ITUKIIOB B Ouocdepe;

YMEHHE TPUMEHSATh TMOJY4YCHHbIE 3HAaHUS i1 OOBSCHEHUS OMOIOrHYECKUX
IIPOLIECCOB U SIBJICHUM, JIJISl IPUHATHSA NPAKTUYECKUX PEIICHHUI B IIOBCEIHEBHON KU3HU
C LIEJIbI0 00ecTIeYeH s 0€30IaCHOCTH CBOETO 3/I0POBbsSI U 310POBbsI OKPYKAIOIIUX JTHOACH,
COOJIIOJIEHHsST HOPM TPaMOTHOTO TOBEACHUS B OKpYXKalolled MPUPOIHON cpeje,



MOHUMAaHHE HEOOXOAUMOCTH UCIIOIb30BAHMS JOCTHXKEHUH COBPEMEHHOM OMOIOTHu AJis
PalMOHAIBHOIO MPUPOIONOIB30BAHMS;

YMEHUE pelaTh 3J€MEHTapHble OWOJOrMYECKHE 3aJaud, COCTaBISATh CXEMBbI
NepeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (1IeNH MUTAHMUS);

YMEHHE BBITIOJHATH Ja00paTOpHBIE U MpaKTUYECKHe paboThl, COOIIOAATh MpaBuia
1pu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0OBAHUEM;

YyMEHHE  KpUTHYECKH  OIEHUBAaTh M  HMHTEPHPETUPOBATH  MHGPOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOUAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX
UCTOYHUKOB (CpelICcTBa MAaccOBOM HWH(OpMaNUU, HAYyYHO-MOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh INI00ATBHBIE SKOJOTHYECKHE IPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHUs, 0000mas
OMOJIOrMYecKy0 MH(GOPMALMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN armapaTt OMOJOTHH.



TEMATWYECKOE NMNJ1AHNPOBAHWE

10 K/TACC

e AMeHOBAHME Konn4ecTBo 4acos ONeKTPOHHbIE Bocnutar

M 033108 U Tem KoHTpo  MMpakTuyec  (UMdpoBble) €NbHblE

/ PO paMMb Bcero  NbHble Kune obpasoBaTe/ibHble =~ 3aja4yu

n paboThbl paboThbl pecypcbl
bu6nunorexa LIOK 3HaTh

1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f poJib
41c292 OTEYECTBE
JKUBBIE CHOTEMEL I bubmuorexa [IOK HHBIX

2 1 https://m.edsoo.ru/7f = yuensix B
UX OpraHu3aIus 416292 syuesin
X UMIECKHI COCTAR bubnmorexa LIOK OHOJIOTHH.

3 8 1 1 https://m.edsoo.ru/7f TTonumars
N CTPOCHHUC KIICTKHU M SABHCHMOC
KuzHenesaTenbHOCTh buGnuorexa [IOK B

4 6 https://m.edsoo.ru/7f = 3n0poBbs
e 41c292 YeoBeKa
Pazmuoxxenue u oT
HHJIWBUIYAJIbHOC BI/I6J'II/IOTCK3. L[OK COCTOAHUA

5 5 1 1 https://m.edsoo.ru/7f
pa3BUTHE 416292 OKPYKaro
OpPraHUu3MOB Iei
HacnencrBeHHOCTD U bu6nmorexa LIOK Cpelibl,

6 M3MEHYHBOCTh 8 1 1.5 https://m.edsoo.ru/7f =~ Heobxomm
OpraHnu3MOB 41c¢292 MOCTH
Ceneknus 3aIATEI
OraHU3MOB. bubmmoteka IIOK cpestbl

7 OCHOBLI 3 https://m.edsoo.ru/7f | oEuTanus

41c292
OHMOTEXHOJIOTHH ;eHOBeKa‘
HATh
poJb
OTEUYECTBE
Bu6nuoreka [IOK | HHBIX
8 PesepBHOE BpeMst 1 https://m.edsoo.ru/7f =~ YICHBIX B
41292 M3y4eHHH
TCHETHKHU
u
CCJIEKIIHH.
OBIIEE KOJIMYECTBO
YACOBIIO 34 3 4
ITPOIT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KNACC

No KonnyectBo 4yacoB ANEeKTPOHHbIE Bocnutar
HanmeHoBaHWe
M KoHTpo = MMpaktuyec  (LMPOBbLIE) e/lbHble
pasfenoB 1 Tem
/ Bcero  NbHble Kue obpasoBaTe/lbHble  3afaqy
nporpamMmwvbl
n paboThl paboThbl pecypchbl
bubnunorexa LIOK 3HaTh
OBOJIIOLIMOHHAS
1 9 1 1 https://m.edsoo.ru/7f = pons
ouonorus
4lccr4 OTEYECTBE
Bo3nukHOBeHUE U bubmmnorexa LIOK HHBIX
2 pa3BUTHE )KU3HHU HA 9 1 0.5 https://m.edsoo.ru/7f = y4eHBIX B
3emiie 4lccr4 U3yJYCHUH
Opranuswsi i bubnuoreka [IOK 9BOJIIOLIMO
3 OKDVIKAIOLIAS CheA 5 1 https://m.edsoo.ru/7f HHBIX
Py m pel 41cc74 [IPOLIECCOB
Coo0OmiecTBa u bubnmorexa LIOK '
4 SKOJIOTMYECKUE 9 1 https://m.edsoo.ru/7f =~ M3y4aTs
CHCTEMEI 4lccr4 KPUTEPUH
BHJIA Ha
npuMepax
BHU/JIOB
ITpumopck
Oro Kpas
H3yuars
9KOCHCTEM
Bl Ha
npuMepax
9KOCHUCTEM
bubmuoreka [{OK TTpumopek
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f oro Kkpas
41cc74
3HaTh
OCHOBHEIE
TPUHIUITHL
paroHan
BHOTO
HCII0JIb30B
aHUs
TIPUPOIHBI
X
pECypcoB.



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
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

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

2.5






NOYPOYHOE NMNJTAHNPOBAHVE

10 KJTACC
KonnyectBo yacoB 3I'IEKTp0HHb|e
Ne K M fata nppoBbIe
n/ Tema ypoka Bee OHTPO/Ib pakTunyec M3yueH unepp
n . Hble Kune s obpasoBaTtefibHble
paboTbl paboThbl pecypchbl
bubmuoreka [JOK
B https://m.eds00.ru/86
HOJIOTHS B
! CHCTEME HayK 1 Jeblad
y https://m.eds00.ru/86
3e632a
Metoant
TTO3HAHUS
JKHUBOI
TIPUPO/IBI.
[IpakTuueckas
bu6mmoreka [IOK
pabota Ne 1
1 1 0.5 https://m.eds00.ru/86
«Mcnonp3oBaH 366122
1e pa3IuIHbIX
METO/IOB NP
U3yYCHUU
OMOIOTHYECKHU
X 00BEKTOBY
buonoruuecku
o CHOTEMEL bu6mmoreka [JOK
’ 1 https://m.eds00.ru/86
MIPOIIECCHI U UX 366564
U3y4yeHue
XHUMHUYECKUMN
COCTaB KJICTKH. bubmuorexa [JOK
Bonau 1 https://m.eds00.ru/86
MUHEpaJIbHbIE 3e674e
coH
benku. Cocran bu6mmorexa [IOK
U CTPOEHHE 1 https://m.edso00.ru/86
0O€eJIKOB 3e6b72
DepMeHTBI —
OMOJIOTHYECKH
bu6mmoreka [IOK
e
1 0.5 https://m.eds00.ru/86
KaTaJnu3aTopPHI. 366h72
JlaGopaTopHas
pabota Ne 1



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

«3yueHune
KaTaJIUTUYECKO
1 aKTUBHOCTH
dbepmeHTOB (Ha
npumepe
aMuJIa3bl WIK

KaTaJiasbl)»
N T— bu6mmoreka [IOK
7 TMumse: 1 https://m.edso00.ru/86
3e6870
bubmuorexa [JOK
HyxknennoBbie
8 cenoris. AT® 1 https://m.eds00.ru/86
3e6d5c
Hcropus n
METO/IbI
HsyueHns bubmuorexa [JOK
9 CTCTKIL 1 https://m.eds00.ru/86
3e6e88
Knerounas
TEeOpHs
Knerka kax
10 1IE€JI0CTHAS 1
JKHBas CHCTeMa
Crpoenue
YKapUOTHYECK
O KJIETKH.
JlaboparopHas
paborta Ne 2
«3yyenune
CTpOCHUA bubmuorexa [JOK
KJIETOK https://m.eds00.ru/86
11 pacTeHul, 1 0.5 3e6ff0
JKMBOTHBIX, https://m.eds00.ru/86
rpuOoB U 3e716¢c
OaxTepuii moJ
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpoOTpenapa
Tax U uX
OTIMCAHUEC»
OOmenH bubmuoreka [JOK
12 BEIIECTB WU 1 https://m.eds00.ru/86

MeTa00JIu3M

3e766¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

bubmuoreka [JOK

13 Porocurres. https://m.eds00.ru/86
XeMocHuHTEe3 3798
DHepreTuueck bubmuoreka [JOK

14 . https://m.eds00.ru/86
il OOMeH

3e7aae
KuzHeHHBIN
LUK KJICTKH.
Jenenue
KJICTKH.
Murtos.
JlaboparopHas
pabora Ne 3 bubnnoreka [JOK

15 «Habmonenue 0.5 https://m.eds00.ru/86
MHUTO3a B 3e7dc4
KJIETKax
KOHYHKA
KOpEIITKa JTyKa
Ha TOTOBBIX
MUKpOTIpenapa
Tax»
buocunTes
R S— bu6mmoreka [JOK

16 MATPHYHOTO https://m.eds00.ru/86

3e796e
CHUHTE3a
Tpancmsimsa — buGmoreka [IOK

17 OnocHHTE3 https://m.eds00.ru/86
Oenka 3e796e
Hexnerounsie bu6mmoreka [IOK

18 (bopMBI )KU3HU https://m.eds00.ru/86
— BHUPYCHI 3e7540

bu6mmorexa [IOK
Dopmbl https://m.eds00.ru/86

19 Pa3MHOKEHUS 3e81b6

OpTraHU3MOB https://m.edsoo.ru/86
3e831e
bu6mmorexa [IOK

20 Meiio3 https://m.eds00.ru/86

3e7fda
O6pazoBanue u bubnmnoreka [JOK
21 pazBuTHE 0.5 https://m.edso00.ru/86

ITOJIOBBIX

3e81b6



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

KJIETOK.
On1on0TBOpEH
ue.
JlaGopaTopHas
pabora Ne 4
«3yuenue
CTpOCHUS
MIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpomnpenapa
Tax»

22

23

24

NuauBunyansH
0€ pa3BUTHE 1
OpraHUu3MOB

I'enetnka —

HayKa o
HaCJICICTBEHHO 1
CTH U

W3MEHYUBOCTH

3aKOHOMEPHOC

TH

HaCJIEJOBaHUS
IIPU3HAKOB. 1
Mounorubpuax

oe

CKpEIlMBaHNe

bubmuorexa [JOK
https://m.edsoo.ru/86
3e8436

bubmuorexa [JOK
https://m.edsoo.ru/86
3e86f2

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8878

25

Hurnbpumnoe
CKpelIuBaHUE.
3akoH
HE3aBHCHUMOT'O
HacJeI0BaHUs
MPU3HAKOB

bu6mmoreka [JOK
https://m.edso0.ru/86
3e89a4

26

CuennenHoe
HacJIe/IOBaHHE
NPU3HAKOB.
JlaGopatopHas
pabota Ne 5 1
«M3yuenune
pe3yabTaToOB
MOHOTHOPHUIHO

ro H

0.5

bu6mmorexa [IOK
https://m.edso00.ru/86
3e8c60



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

TUTHOPHUIHOTO
CKpEIIUBAHUS
y Ip030(HITBI
Ha F'OTOBBIX
MUKpoOIpenapa
Tax»

27

28

29

30

I'eneTnka
oJa.
Hacnenosanue
MPU3HAKOB,
CICIUICHHBIX C
I1OJIOM

N3MeHUYnBOCTE.

Henaciencrse
HHAas
W3MEHYHBOCTb.
JlaGopaTopHas
pabota Ne 6.
Nsyuenne

Mo A (pHKAITIO
HHOH
W3MEHYUBOCTH,
MOCTPOEHUE
BapUALMOHHOT
o panamu
BapHUAIMOHHON
KpHUBON»
HacnencrBenun
ast
W3MEHYUBOCTb.
JlaboparopHas
pabota Ne 7.
«AHanus
MyTaui y
po30(uIIEI HA
TOTOBBIX
MUKpoIIpenapa
Tax»

I'eneTuxka
yeJIoBeKa

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/86
3e8c60

bubmuorexa [JOK
https://m.edsoo.ru/86
3e8efe

bubmuorexa [JOK
https://m.edso0.ru/86
3e8efe

bu6mmorexa [IOK
https://m.edso0.ru/86
3e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

PesepBHbIit
YPOK.
O0o061IeHuE 110
31 TeEME
«Hacnencresen
HOCTb U
W3MEHYHUBOCTD

OpTraHU3MOBY
Ceexuus Kak
32 HayKa u
rporiecc

bubmuoreka [JOK
https://m.edsoo.ru/86
3e9214

Metonn! u
JOCTHOKEHUS
33 CeJIeKIU
pacTeHuit u
JKMBOTHBIX

bu6mmoreka [IOK
https://m.edso00.ru/86
3e9214

buorexnomoru
34 s KaK OTpacib

IMPOU3BOJACTBA

bubmuorexa [JOK
https://m.edso0.ru/86
3e9336

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34



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

11 KNACC

KonnyectBo yacoB

ONEKTPOHHbIE

OpraHU3MOB U
BHUI000pa30BaH
ue.

[9]
E/' Tema ypoka Bee KOHTponb MpaKTnyec m:;jeH LmcpoBble
n o Hble Kune s obpasoBaTe/ibHble
paboThbl paboThbl pecypcbl
OBOJIIOIHS U bu6nmoreka [IOK
1 METO/JIbI €€ 1 https://m.edsoo.ru/86
HW3Y4YEHUS 3ea20e
Uctopus
bubnunoreka LIOK
2 pasBITHA . 1 https://m.eds00.ru/86
MIPEICTaBICHUIA 369570
00 2BOJTIONINN -
MUKPOdBOIOLL bubnuoreka [{OK
3 1 https://m.edso00.ru/86
us m
[TonyAnus kak
dJIEMEHTapHast
eIMHUIIA BUA
Y 3BOJIIOLINY.
JIaGoparopHas bubnmnoreka HOK
4 pabota Ne 1 1 0.5 https://m.eds00.ru/86
«CpaBHeHue 3e99c6
BHJIOB 110
Mopdoioruuec
KOMY
KPUTEPUIO»
JBrxymue
CHUIBI bubnmorexa LIOK
) (arieMeHTapHbIe 1 https://m.eds00.ru/86
dakTopsbi) 3e9da4
ABOJTIOIINH
EcrecTBeHnbIn bubnunorexa LIOK
6 0TOOp U €ro 1 https://m.eds00.ru/86
hopmbI 3e9ed0
Pesynbrarhl
IBOJTIOIIHH:
pHUcnocoOsIeH bubmuoreka [IOK
7 HOCTH 1 0.5 https://m.eds00.ru/86

3e9fde



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

Jlaboparopnast
pabota Ne 2
«Onucanue
MIPUCTIOCO0JICH
HOCTHU
opraHusma u €€
OTHOCHUTEJILHOT
0 XapakTepa
Hanpasnenus u
yTH
MaKpO3BOIIOIU
u
Heob6partumoct
b HBOJIIOLIUU

bubnunoreka LIOK
https://m.edso0.ru/86
3edcle

10

Hcropus
JKM3HH Ha
3emie u
METOJIBI €€
M3y4YEHUs

11

I'mmroTe3sl
MPOUCXOXKICHU
s )KMU3HU Ha
3emite

bubmuoreka [{OK
https://m.edso00.ru/86
3eabab

12

PasBurtne
KU3HU Ha
3emiie 10 Apam
U TIepruoiam

bubnmorexa LIOK
https://m.edso00.ru/86
3eabbe

13

OcHoBHbIE
JTarnbl
ABOJIIOLIMU
PacTUTEIHHOTO
1 ’KUBOTHOTO
MUpa.
IIpaxTrueckas
pabota Ne 1
«3yuenue
HCKOMAeMbIX
OCTaTKOB
pacTeHuil u
KUBOTHBIX B
KOJUIEKLIHASAX»

0.5

but6mmoreka [IOK
https://m.edso00.ru/86
3ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CoBpeMeHHas

cHCTeMa but6mmoreka [IOK
14 3 https://m.edsoo.ru/86
OpPraHUYECKOTO 363486
MHpa
OBOJIIOIHS bu6nmoreka [IOK
15 JeJI0BeKa https://m.edsoo.ru/86
(anTpormorenes) 3eac2c
BIDKYILNE
A y bubnunoreka LIOK
CHJIBI
16 (b ) https://m.edso0.ru/86
AKTOpET 3ead44
aHTpPOTIOTeHE3a
OCHOBHEBIE
17 craauu
DBOJIOLUN
YyeJIoBeKa
YenoBeueckue
pacel 1 bubmmoreka [JOK
18 MIPUPOJIHBIC https://m.edso00.ru/86
ajarnTanun 3eaea?2
YyeJIoBeKa
PesepBHbIit
YPOK.
O0600111EHIE IO
19 TEME
«Bo3HUKHOBEH
Ve ¥ pa3BUTHE
JKU3HU Ha
3emiie»
20 DKOJIOTHS KaK
HayKa
Cpenpi
but6mmorekxa [IOK
o0uTaHus u
21 https://m.edso0.ru/86
DKOJIOTHYECKUE
3eafec
(bakTopbl
AOuornueckue
(bakTophl.
JlaGopaTopHas
but6mmoreka [IOK
paborta Ne 3.
22 Mop 0.5 https://m.edso0.ru/86
«Mopdonorude 3eb10e
CKHE
0COO0EHHOCTH

pacTeHui u3



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

23

24

Pa3HBIX MECT
00UTaHUS.
JIaGoparopHas
paborta Ne 4.
«Bnusane
CBETa Ha POCT M
pa3BHTHE
YepEHKOB
KoJIeyca»

buortnueckne
baxTopsl

DKOJIOTUYECKHUE
XapaKTEPUCTUK
Y NONYJISALIUH.
[IpakTuueckas
pabota Ne 2
«IToncuér
IJIOTHOCTH
MOIYJIS AN
Pa3HBIX BUIOB
pacTeHui

0.5

bu6nmoreka [IOK
https://m.edso0.ru/86
3eb348

25

26

27

Coo0mrecTBa
OpPraHu3MOB —
OHoIIEHO3

OKOJIOTUYECKHE
CHUCTEMBI
(3K0CHCTEMBI)

OcHoBHbBIC
oka3aTeIn
DKOCHUCTEMEL.
OKOJIOTHYEeCKHE
A PaMUJIBL.
CBoiicTBa
DKOCHUCTEM.
Cykueccus

bubnmorexa LIOK
https://m.edso00.ru/86
3eb46a

bubmmoteka IIOK
https://m.edso00.ru/86
3eb46a

but6mmoreka [IOK
https://m.eds00.ru/86
3eb5fa

28

29

[IpupoaHbie
JKOCHCTEMBI

AHTpPOIIOTE€HHBI
€ DKOCHCTEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

buocdepa —
30 riaodanpHast

JKOCHUCTEMA
3eman

but6mmoreka [IOK
https://m.edso0.ru/86
3ebb5e

3aKOHOMEPHOC
™

31
CYIIECTBOBaHH

st Ouocdepsr

bu6nmmoreka [IOK
https://m.edso0.ru/86
3ebd16

YeroBeuecTBO
32 B Omocdepe
3emitu

CocymiectBoBa
33 HUE TIPUPOJIBI U

YyeJI0BeUYECTBA
Pe3epBHbIi
YPOK.
O06006111eH1E

34 TEMBI
«CoobmiecTBa
31
9KOJIOTHYECKHE

CUCTCMBI»

bubnunoreka LIOK
https://m.edso00.ru/86
3ebale

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34

2.5



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




YYEBHO-METOANYECKOE OBECIEYEHVE OBPA3OBATEJ/IBHOIO
NMPOLECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA YHEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox
pen. [Taceunuka B.B., Akunonepnoe o6miectBo «M3narensctBo «IIpocBemienue
* buonorwus, 11 kmacce/ Yaceunnk B.B., Kamenckwmit A.A., PyonoB A.M. u apyrue /

ITon pen. [Taceunuka B.B., Akiinonepuoe obmectBo «M3aaTensctBo «IIpocBemnienner

METOONYECKNME MATEPVAJIbI AJTA YUYUNTEJA
buonorus (6a3oBeiil ypoBeHs). Peanuzarus @I'OC ocHOBHOTO 00111€T0 00pa30BaHus :
MeToauyeckoe nocooue s yuurtens / E. A. Hukumosa, I'. 1O.

Cemenosa; nox pen. E. A. Hukumosou. M.: ®I'bHY «MHCTUTYT cTparernn pa3BuThs
obpazoBanus PAOy, 2022. 170 c.: ui.

[IpenonaBaHue ecTeCTBEHHO-HAYYHBIX IPEIMETOB B YCIOBHIX OOHOBIICHHUS
COJICpKaHUsI ¥ METOJIOB IITKOJILHOTO 00pa3oBanus (eds00.ru) 2) [IpenoxaBanue
€CTECTBEHHO-HAYYHBIX NIPEIMETOB B YCIOBHIX OOHOBJICHUS COIEPKAHUS U METOJIOB
IIKOJIBHOTO 00pa30oBaHuUs

B.C.PoxsoB. Tematuueckuit 1 HTOroOBbIN KOHTPOJIb. COOPHUK TPOBEPOUYHBIX padOT.
buonorus. 10 knacc. Mocksa 2014r.

O.I1. Aynkuna. buonorus 6-11 kimaccel. [IpoBepouHbie TECTBI, PA3HOYPOBHEBbBIE
3aganusi. Bonrorpaa: Yuutens, 2012r

H.A.bormanoB. KoHTposibHO-U3MepuTenbHbIE MaTepualsl. buonorusa 10 kmacc.
®I'OC. Mocksa. Bako, 2016r.

A.A.Kupunenko. buonorus. Pazgen «9Bontonnst oprannyeckoro mupay. Teopus,
TPEHUPOBOYHBIE 3a1aHus. Jlernon, 2016r.

A.A Kupunenko. buonorus. Paznen «I'enetuka». Bee tumel 3agau. TpeHUpoBOUHAs
Terpanb. Jlernon, 20161

C.N.KonecnukoB. buosnorus. Pazaen «9konorus». Teopus, TpeHUPOBOYHBIE 33 JaHUS.



Jlernon, 2016r.

B.C.PoxsnoB. Temarnueckuii 1 UTOroBblid KOHTPOJIb. COOPHUK IPOBEPOUHBIX padOT.

buonorus. 11 knacc. Mocksa 2014r.

LUNPPOBBLIE OBPA3SOBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

http://www.barracuda.ru/ -«ITogBoaHas KU3HB
http://www.darwin.museum.ru/expos/dino/ - «2moxa quHO3aBpOB (ME3030i - d10Xa
JTUHO3aBPOB)»

http://nrc.edu.ru/est/r4/ - Buonoruueckas KapTuHa MUpPA

http://charles-darwin.narod.ru/ Yapns Jlapsun
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