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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHMH TEOPETHUYECKYI0 OCHOBY IS
ONpENENEHUs] TOAXOJ0B K (OPMHUPOBAHUIO COACpXKAHHUS y4yeOHOro MpeaMeTa
«buonorusi»  cocraBwiIM:  KoHUentyanbHble — mnojoxenus ~PIroOC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, collepKaHusl, pe3yIbTaTOB OOyUYEeHHs U TPEOOBaHUH K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, MOJOKEHHUSI 00 OOIIMX WeNsIX M MPUHIIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeTHEr0 001Iero o0pa3oBaHus B
Poccutiickoit deneparuu, a Takke MOJOKEHUS O crerupuke Onoyioruu, e€ 3HaYCHUH B
MO3HAHUH KMBOU MPUPOABI U OOECIICUCHNH CYIIECTBOBAHHUS YEIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM, ONPEIEICHbl OCHOBHbIE (DYHKIIMH MPOTPAMMBI 11O
OHoJ0TKY U €€ CTPYKTypA.

[Iporpamma no Ouonoruu AA€T MPENCTABICHUE O MLEJsIX, 00 ofuiel cTpareruu
OoOy4eHHMsI, BOCIMTAHUS M Pa3BUTHS OOYYalOLIMXCS CPEACTBAMHU Y4YE€OHOro MpeameTa
«buonorusy, omnpexnenser 00s3aTeNbHOE NPEAMETHOE COAEpPKAHHUE, €ro CTPYKTYpY,
pacnpeeneHue 1o pasienam U TeMaM, pEKOMEHIYEMYIO ITOCIE0BATEIbHOCTD U3yUEHUS
y4eOHOT0 MaTepHuaia ¢ yaéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKU
00pazoBaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOIUXCS.

B mporpamme mo OMONOrHHM Tak)Ke yUHUTHIBAIOTCS TPeOOBaHMSA K TUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM UM  TPEAMETHBIM  pe3yjbTaTaM oOOydeHus B
(GbopMHpPOBaHUNM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIBHOU JESATEIHHOCTU/YUECOHBIX
NEeUCTBUN 00YyYaIOIIMXCsI IO OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHUsI.

B nporpamme mo Ouonoruu (10-11 xmaccel, 0a30BbIi YpOBEHb) peaIu30BaH
NPUHIMI T[PEEMCTBEHHOCTH B HW3Y4YeHUM Ouosioruu, Ojaromaps uyeMy B Hel
MIPOCMATPUBAETCS HAMPABIEHHOCTh HA PA3BUTHE 3HAHUMN, CBA3aHHBIX C POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS, IIEHHOCTHBIX OpUEHTAUMHA  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUI O 3J0pOBOM 00pa3e >XKM3HU U OeperKHbIM
OTHOIIIGHWEM K OKpy’Karomeid mnpupoanoit cpene. Ilostomy Hapsay ¢ u3ydeHHEM
0011e0MOJIOTUYECKUX TEOPH, a TaKKe 3HAHUM O CTPOEHUH >KMBBIX CHUCTEM Pa3HOIO
paHTa ¥ CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOILECCOB B MNPOrpamMme IO
OMOJIOTUY YJEIEHO BHUMAHUE UCIIOIH30BAHUIO TOJYYCHHBIX 3HAHUN B MOBCEIHEBHOM
KU3HU JIJIS1 pEIICHUS TPUKIATHBIX 33/1a4, B TOM UKCie: MPO(PUIaKTUKHI HACIEICTBEHHBIX
3a00JIeBaHUN YEJOBEKa, MEIWKO-TeHETUYECKOTO KOHCYJIbTHUPOBAaHUS, OOOCHOBAHMS
HKOJIOTMYECKH 11€TIECO00Pa3HOTO MOBEACHUS B OKPY KAIOLIEH MPUPOIHOI cpelie, aHau3a
BIUSIHUAS XO3AWCTBEHHOM JIEATETLHOCTH 4YEJIOBEKa HAa COCTOSIHUE TIPUPOJHBIX M
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHE BHHUMaHHUS K MPHUKIATHOW HaIMPaBICHHOCTH
yueObHoro mnpeamera «buosorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO OOecTeUeHus
YCIOBUHM JUIsI PEIIEHUS] OJHOM W3 aKTyalbHBIX 3a/lad IIKOJIBHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTOpasi MpejmnoyiaracT (GopMUPOBAHHE y OOYYAIOIIMXCS CITOCOOHOCTH
aIanTHPOBATHCA K H3MEHEHHSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.
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buonorus Ha ypoBHe cpefiHero o01iero o0pa3zoBaHus 3aHUMaeT BaxxHOe MecTo. OHa
oOecnieunBaeT (POPMHUPOBAHUE y OOYyUaAIOIIUXCS MPEJCTABICHUNA O HAYyYHOM KapTHUHE
MUpA, pacIIupseT U 00001IaeT 3HAHUS O )KUBOH MPHUPOJIE, €€ OTIMUUTEIBHBIX TPU3HAKAX
— YPOBHEBOM OpraHu3allid U 3BOJIIOLWH, CO3MAET YCJIOBHUS JJISI: MO3HAHUS 3aKOHOB
YKUBOM MPUPOJIBI, POPMUPOBAHUS PYHKIIMOHAIBHONW TPAMOTHOCTH, HAaBBIKOB 3JJ0POBOTO
u 0e3omacHoro 0opasa )XKM3HHU, SKOJIOTHUECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOLICHHS K
YKABOW NPUPOJE U YEIIOBEKY.

Bonbiioe 3HadueHne OMOJIOTHS MMEET TakXe A PEHIeHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3a/lady CpeAHEero o0Iero oOpa3oBaHUs, COLMATU3ALUUA O0YUYaIOIIUXCA.
N3yuyenue Ouosoruu obecrneunBaeT yciaoBUs A GOPMHUPOBAHUS MHTEIIEKTYaIbHBIX,
KOMMYHHMKAIIUOHHBIX ¥ WH(GOPMAIMOHHBIX HAaBBIKOB, JCTETUYECKON KYIBTYPHI,
CHOCOOCTBYET HMHTETPALMK OMOJOTHYECKHX 3HAHUW C TPEJCTABICHUSMU U3 JPYTHX
y4eOHBIX MpPEeIMETOB, B YACTHOCTH, (PU3MKK, XUMUM U reorpadguu. HazpaHHbIe
MOJIO’KEHUS O MpeAHa3HAYeHNU y4eOHOro npeamera « bruojaorus» coctaBuian OCHOBY IS
ONpeJeNeHus] MOAXOJ0B K OTOOpY U CTPYKTYPUPOBAHHUIO €ro  COJEpKaHMS,
IIPEICTABICHHOIO B MPOrpaMMe Mo OUOJIOTHH.

Otbop conepxkanust ydeOHoro mnpenmera «buosorus»» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULUHN KyJIbTypOCOOOpPAa3HOTO MOJAX0/a, B COOTBETCTBUU C KOTOPBIM
oOyyaroluecs: JIOJDKHbl OCBOUTH 3HAHWSA M YMEHHUs, 3HAUMMble A (GOPMUPOBAHUS
oOLIEH KyJIbTYphl, ONPEACISAIOIINE aJeKBAaTHOE MOBEJACHUE YEIOBEKAa B OKPY’KaIOIIEH
NPUPOJHOM Cpelie, BOCTPEOOBAHHBbIE B TIOBCEJHEBHOM JKM3HU M MPAKTUYECKOU
nesitenbHOCTH. Ocoboe MecTo B ATOM CHCTEME 3HAaHUN 3aHUMAlOT 3JEMEHTHI
COJEpKaHUsl, KOTOpbIE CIy>KaT OCHOBOW Ui (OpMHpPOBAHUS TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE MHpPAa W LEHHOCTHBIX OPHEHTALUSIX
JUYHOCTHU, CHOCOOCTBYIOLIUX T'YMaHU3ALMHA OMOJIOTMYECKOro 00pa3oBaHusl.

CtpyKTypupOBaHUE colepKaHusl yueOHOT0 MaTepraia B MporpaMMe 1o OMoJoruu
OCYILIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHHSA 3HAHUM 00 OTIMYUTENbHBIX
OCOOCHHOCTSIX >KMBOM TPHUPOIBI, O €€ YpOBHEBOW OpraHU3alMH W D3BOJONMH. B
COOTBETCTBUM C O3TUM B CTPYKType yueOHoro mnpeamera «buosiorus» BbIIEIEHbI
CIeIyIOLIME COJep)KaTeabHble JTUHUU: «buonorusa kak Hayka. MeTolbl Hay4HOIO
no3HaHus», «Kierka kak Ouosornueckas cuctemMay», «OpranusM Kak Ouosiormueckas
cucrema», «Cuctema W MHOroo0Opaszue OpraHH4eCKOro MHupa», «IBOJIOLHUS >KUBOU
IPUPOABD?, « IKOCUCTEMBI U MPUCYIIAE UM 3aKOHOMEPHOCTHY.

[enps u3zyuenust yueObHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJICHUE
OOyYaIOIIMMUCS 3HAHUSIMU O CTPYKTYpHO-(QYHKIHMOHAJIBHOM OpraHu3alud >KUBBIX
CHUCTEM pa3HOr0 paHra M MPHOOpETeHHWE YMEHMM HCIONb30BaTh 3TH 3HAHUS IS
I'PaMOTHBIX JIEHCTBUI B OTHOUIEHUH OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS Pa3TUYHbBIX
YKU3HEHHBIX MPOOIEM.



JlocTmkenue 1eu u3ydeHus yaeOHoro npeamera «bruosorusy Ha 6a30BOM ypOBHE
o0ecreunBaeTCs PelIeHUEM CIEAYIONIUX 3a/1ay:

OCBOEHHUE 00YUYaIOIIUMUCS CUCTEMBI 3HAHUI O OMOJIOTUYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, TMpaBWiaxX, CIyXalluX OCHOBOM JUIs
dbopMHpoBaHUs TMPEACTaBICHUN O €CTECTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOoJax
HAy4YHOI'O IO3HAHUS, CTPOEHUH, MHOTO00pa3HH U 0COOCHHOCTSX KHUBBIX CUCTEM PAa3HOTO
YPOBHSI OpPraHU3allMH, BBIJAIOIIMXCS OTKPBITUSX W COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOTHH,

dbopmupoBaHue Yy OOy4YalOMIMXCA TO3HABATENbHBIX, HHTEIUICKTyIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOLIECCE aHANIM3a JAHHBIX O MYTAX Pa3BUTHS B OUOJIOTUU
HAay4YHBIX B3IJISJI0B, UJEH U MOJXOJ0B K M3YUYCHHUIO JKMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aluu;

CTaHOBJICHHE Y 00YYaIOIIUXCsl 001IeH KyIbTypbl, QYHKIIMOHAIEHON IPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh M OIICHUBATh SIBIICHUS OKPYKAIOIIETO MHUpa KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX PU U3YyYEHUN OUOJIOTUH;

dopmupoBaHre y OOydYalOMMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAYEHHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKON JEATEILHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTAaHUE YOEXKJAEHHOCTH B BO3MOXXHOCTU TIO3HAHUSI UEIOBEKOM >KHBOM
MIPUPOJIbl, HEOOXOAUMOCTH OEPEKHOTO OTHOILICHUS K HEM, COOJIIOACHUS ITHYECKUX HOPM
MIPU TIPOBEJACHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAHHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUM JUIsl TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHMM M YMEHHU B TOBCEIHEBHOW KU3HU [IJIS
OLICHKM TIOCJIEJICTBUIA CBOEW JEATEIBbHOCTH MO OTHOILIEHUIO K OKpY’XKalollel cpene,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHME M COONIOAEHHE MEp MNPOPUIAKTUKH
3a00JIeBaHU.

B cucteme cpennero obiero o6pazoBanusi «buonorus», nzydaemas Ha 6a30BoM
YpOBHE, SBJSIETCS OO0s3aTebHBIM Y4E€OHBIM MPEIMETOM, BXOASIIMM B COCTaB
npeaMeTHON 00s1acTu «EcTecTBEeHHO-HAYYHbIE TPEAMETHD.

Jnst u3yueHust OMoOJIOTMM Ha 0a30BOM YPOBHE CpEIHEro OO0IIero oOpa3zoBaHMs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1
yac B HEJEIII0).



COAEPKXAHUE OBYUEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHMONOTHU C OOIIECCTBEHHBIMHU, TEXHUYECKUMU H
JPYTMMH €CTECTBEHHBIMU HayKaMH, (QUIOCOPHUEH, STUKOMU, ICTETUKON U mpaBoM. Poib
Ovonoruun B (OPMUPOBAHUU COBPEMEHHOW HaydyHOM KapThHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl MO3HAHMS KUBOW MOPUPOALI (HAOJIOAEHUE, SKCIEPUMEHT, OIHUCAHUE,
HU3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKAs 00paboTKa TaHHBIX).

JleMOHCTpauM:

[Toptpetsl: Y. apBun, I'. Menaens, H. K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTUYECKHE PadOThI:

[Ipaktrueckas padota Ne 1. «Mcnonb3oBaHre pa3InyHbIX METOAOB IPU U3YUECHHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI 1 X OPraHU3ALUS.

Kusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. Otiaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEM M UX pa3HOoOOpazue. YPOBHM OpraHu3allud OUOCUCTEM:
MOJICKYJIAPHBINA, KJIETOYHBIM, TKAHEBBIM, OPTraHW3MEHHBIM, MNOMYIAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKUH ), OMOChHEPHBIA.

JlemoHncTpanum:

Tabnuubl 1 cxeMbl: « OCHOBHBIE PU3HAKU KU3HWY», « Y POBHU OPraHU3aLUU )KHUBOU
IPUPOJIBIY.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KJIETKUM. XHMHUYECKHE JJIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

@DyHKIHMH BOJIbI 1 MUHEPAJIBHBIX BEUIECTB B KiieTKe. [loaiepxanrne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHMHOKHCIOTHI — MOHOMEPBI OEIIKOB.
He3zameHnmble M 3aMEHHUMbIE AMUHOKHCIOTBHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OEJTKOBOM MOJIEKYJbI (MIEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBA OenkoB. bronornueckue GpyHkimm 0IKOB.

depmeHThl — Ouoormdyeckrue karaiam3atopbl. CTpoeHue QepMeHTa: aKTHBHBIN
HEHTp, cyocTpatHasa cneuu@uunoctb. Kodepmentsl. Butamunbl. Otauuns GepMeHTOB
OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



VYrneBoasl: MOoHOcaxapuibl (TIIOKO3a, pubo3a M Ae30Kcupu003a), aucaxapuabl
(caxapo3a, 7aKkTo3a) M  MoJducaxapuabl  (KpaxMall, TJHMKOT€H, LEeJUII0JI03a).
buonornueckue QyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurnuuepuasl,  dochonunuasl,  cTrepouasl. [ 'uapodusbHO-
ruapodoOHbie cBoicTBA. buonorndeckue ¢pyHkuuu aunuaoB. CpaBHEHHE YIIIEBOJIOB,
OEJIKOB M TMIIUJOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenune u pynkuuu PHK. Bunst PHK. AT®:
CTpoeHue U QyHKIIHH.

[{utonorus — Hayka o kJiieTke. Kierounast Teopusi — mpuMep B3auMOJECHCTBUS UAECH
¥ ()aKTOB B HAYYHOM MO3HAHUU. METObl U3yUEHUs KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OOlue NpU3HAKU KIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekysbl JIHK kak renetnueckuil ammapar, cuctemMa CUHTE3a
oenka.

Tunel KIETOK: 3yKapHOTHYECKas M mpokapuoThueckas. OCOOEHHOCTU CTPOEHUS
MIPOKApUOTHYECKOU KJIeTKH. KierouHas crenka Oaktepuil. CTpoeHHe 3yKapuoTUUECKOU
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbl KIJIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAJIHKC, HX
dbynkuuu. [lnazmatuyeckas memOpana, e€ cBoiictBa U ¢yHKuuu. [lutomnasma u eé
opranouapl. OnHoMemOpannble opraHouasl kietku: OIIC, ammapar [Nosnbmxu,
TM30CcOMBI.  [lolyaBTOHOMHBIE ~ OpPraHOWIBI  KJIETKU: MUTOXOHJPWH, IIIACTUIBI.
[Ipoucxoxxnenre MUTOXOHApUIA U racTu. Bunbl mnactun. HememOpaHnHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, HMEHTPHOJU, PECHUYKH, XKTYTUKU. DYHKITUU
OpraHOUJOB KJIETKU. BKiItoueHus.

Anapo — perynsTopHbld LEeHTp kieTku. CTpoeHue sjpa: siaepHas 000JI0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpertsr: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, JIxx. Y0oTcOH,
@. Kpuk, M. Yuikunce, P. ®panknun, K. M. bap.

[wnarpammel: «PacnpeneneHre XMMHUYECKUX JJIEMEHTOB B HEKHUBOU IIPUPOIEY,
«PacripeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabmuubr u cxemsl: «llepuonuueckass Tabnmuia XUMHUYECKUX DIEMEHTOBY,
«CTpoeHue MOJeKyybl BOAbl», «buocuuTes Oenka», «CTpoeHHE MOJEKYIbl OeiKay,
«Ctpoenue pepmentay, «Hykmennonsie kuciotel. JIHK», «Ctpoenue momnekynst ATDy,
«CTpoeHue >yKapuoOTHYECKOW KIIETKW», «CTpOEHHE >KMBOTHOU KiIeTkn», «CTpoeHue
pacTUTENbHOU KIIETKN», «CTpOeHHE MPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa
KJIETKNY, « YTIEBOABD, «JIMIUIBD.



ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpYyJOBaHHME [UIsl TMPOBEACHUS
HAONIONCHUM, W3MEPEHUN, OSKCIEPUMEHTOB, MUKPOIPENapaThl  PaCTUTEIbHBIX,
YKUBOTHBIX U OAaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 1. «/3yueHne KaTaJTuTUYECKON aKTUBHOCTH (hepPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTanaasbl)y.

JlabopaTtopHas pabota Ne 2. «3y4eHune CTpOCHUS KIETOK PaCTCHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WIM MeTa0oIu3M. AcCUMHIAINUSA (IJIACTUYECKUN OOMEH) H
JTUCCUMUTIATINSA  (PHEPTEeTUYECKUN OOMEH) — JBE CTOPOHBI E€IWHOTO TIpolecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUS BEMIECTB W DHEPTMM B TTOHUMaHUHU
MeTabom3ma.

Tunel oOMeHa BelmiecTB: aBTOTPOQHBIM U TerepoTpodHblil. Poas ¢epmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas U TeMHOBas ¢as3bl (poTrocuHTe3a. Peakiuu doTocuHTE3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaUeHHE (HOTOCUHTE3a IS )KU3HU Ha 3emie. Biusuue
yCIIOBUM cpefibl Ha (DOTOCHHTE3 W CIOCOOBI TOBBIIICHUS €Tr0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIIUe OakTepun. 3HaUeHUE XeMOCUHTE3a JJIsl dKU3HU
Ha 3eMJie.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeEIIECTB, BBIACICHUE W
aKKyMYJIMPOBAHHE SHEPIHUM B KJIETKE. JTambl dHEpreTudeckoro obmena. [nmmxonus.
bpoxenue u ero Buabl. KHCIOPOAHOE OKHCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu matpuuHoro cunresa. I'enernyeckas unpopmanus u JJHK. Peanuzauus
reHeTudecko uHpopmanuu B KJIETKe. [eHeTWYecKkuid KOJ U €ro CBOICTBa.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTtarbl
TpaHcisiu. KonupoBanue aMuHokucioT. Poias pubocom B OnocuHTe3e Oenka.

Hekinerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. H.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIa BUPYCOB. bakTepuodaru.
bosie3Hn pacTeHuii, KUBOTHBIX M YEJIIOBEKAa, BbI3BIBAEMBIE BHpycamu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bozoyaurens CITN/la. OGpaTHast TpaHCKpUTITIUA,
peBeprasza u unrerpasa. [Ipoduiiaktruka pacnpocTpaHeHus] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuel u  cxembl: «Tumbl mmTaHusD», «MeTtabomu3m», «MHTOXOHIPH,
«JHepreTuyeckuii  oOMeH», «Xmnopomiaact», «®PortocunTesy, «Crpoenune JIHK»,
«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHUYeCKHil Koy,



«Bupycs», «baktepuodparn», «CtpoeHue u >ku3HeHHbIM 1uka Bupyca CIIN/a,
oaxTeprodaray, «Pemmmkarms JTHK».

OOopynoBanue: Moaenu-ammivkanuu «Yasoenue JIHK wu  Tpanckpunus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KneTounsiii UK, WM )KU3HEHHBIM UK Ki1eTkd. UaTepdasza u muto3. [Iporneccsl,
nporekatome B uHTepgasze. Pernmkanma — peakuust matpuuHoro cuareza JIHK.
Crtpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJIOUIHBIN U TallJIOUIHBIN
XpOMOCOMHBIE HaOOphl. XpomaTtuibl. lluTOnorMyeckre OCHOBBI Pa3MHOKEHUS H
WHJMBUAYAJIBHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetku — Muto3. Ctaguu muto3a. [Iporeccsl, Mpoucxoasime Ha pa3HbIX
CTaausIX MUTO3a. bBHOIOrn4ecKknii CMBICII MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromTo3.

®opmbl pa3MHOKEHHS OpraHu3MOB: Oecrojioe M moioBoe. Buasl Gecrnosoro
Pa3MHOXKEHUS:  JEJICHUE HAJABOE, IOYKOBAHWE OJHO- W  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHHE, BETre€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPTaHU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TosoBO€ pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun wmeio3a. Ilpomeccsl, IpoHCXOASIIME HA CTaaAMSIX MeKo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. bruonorndeckuii CMbICT M 3HAYCHUE
Meno3a.

["amerorenes — mpouecc oOpa3oBaHUs MOJIOBBIX KJIETOK Y JKUBOTHBIX. [lonoBbIe
JKeJle3bl: CEMEHHUKHU M SMYHUKU. OOpazoBaHUE W Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTto3ou, SMICKIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro30uaoB. Omnonorsopenue. [Taprenorenes.

WunuBuayanbHoe — pa3BuUTHE ~ (OHTOreHe3).  OMOpHUOHANIBHOE  Pa3BUTHE
(oMOpuorenes). Otamnbl 3MOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX:
npobsieHue, racTpyiauus, opraHoreHe3. I[loctamOpuoHanbHOEe pa3BuTHE. THIbI
MOCTAMOPUOHAIBLHOTO PA3BUTHUSA: IPSAMOE, HENpsAMOe (THYuHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOCTBA.

Poct u passutne pacrennii. OHTOreHe3 BETKOBOTO PACTEHUA: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHCTpaum:

Tabmuubl u  cxembl: «@DOpMbl pPa3MHOXKEHHUS OpraHu3MoB», «/[BolHOe
OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTEHUI», «BereratTuBHOE pa3MHOXKEHHUE PACTEHUN»,
«/lenenue knetku 6akTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Kinerounbiii mukny, «Pemukanus [JHK», «Muto3y», «Meios», «IIpsimoe n Henpsmoe
pa3zBuTHe», «l'aMeToreHes y MIIEKONUTAIOIMX M 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3a.



OOopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CrniepmMaTo301/ 16l
MJICKOITATAIOWIETO», <«SIMUEKIeTka MIICKONUTaromero», «Kapuokunes B KieTkax
KOpEIIIKa JIYKa», MarHuTHas MoJenb-amuinkanusa «Jlenenue kimerkm», moaens JHK,
MoieNib MeTadazHOil XPOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 3. «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpPONpEnapaTaxy.

JlabopaTtopHas pabota Ne 4. «M3yyeHue CTpOCHHs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEapaTaxy.

Tema 6. HacsieAcTBEHHOCTH M KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mictopusi pa3BuTHs T€HETUKU. POip HUTOIOTMU U
AMOPHOJIOTUU B CTAHOBJICHUU T'€HETUKHU. BKilag pocCcuiickux U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeTonbl TeHeTUKH (THOPUAOIOTUYECKUM, ITUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTn4Yeckuii). OCHOBHBIE TEHETHUeCcKue TMoHATUs. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJEJOBAHUSA MNPU3HAKOB, YycTaHOBIEHHbIE [. Mennenem.
MonorubpuiHoe CKpenuBanue. 3aKOH eAMHO00pa3usi TMOPUAOB MEPBOr0 MOKOJIEHUS.
[IpaBwiIO TOMUHUPOBAHUS. 3aKOH PACUIEIUIEHUS TPU3HAKOB. [ UIOTE3a YUCTOTHI raMeT.
[TonHOE 1 HENTOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpelmuBaHue. 3aKOH HE3aBHCUMOIO HACIEIOBaHUS MPU3HAKOB.
[{uToreHeTHyeCKUEe  OCHOBBI ~ JUTUOPUIHOTO  CKpEIIMBAHUS. AHAIU3UPYIOIIEe
cKpemuBanue. Mcnosb30BaHWE aHAMU3ZUPYIOUIETO CKPEIIMBAHUA U1l ONPENCIICHUS
TeHOTHIa 0CO0u.

CuerienHoe HaclenoBanue npusHakoB. Padora T. Moprana mo cuernjieHHOMY
HAaCJIEJOBAaHUIO T€HOB. HapylieHne cuernsieHrs reHoB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKne KapThl.

['eHeTnka mona. XpOMOCOMHOE ONpEAeSieHHE Iona. AyTOCOMBbI M IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE 1 reTeporaMeTHbIe OpraHu3Mbl. HaciieioBanme mprusHakos,
CUEIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BH1bl ”3MEHUYNBOCTHU: HEHACIEACTBEHHAS U HACIIEACTBEHHAs. Posb
Cpellbl B HEHACIEACTBEHHON W3MEHUYMBOCTHU. XAapaKTEPUCTUKA MOIAUPUKALMOHHON
M3MEHUMBOCTH. BapuauvoHHBIM psi W BapuauuMoHHas KpuBas. Hopma peakiuu
npu3Haka. KoauyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKYU U UX HOpMa peakiuu. CBoiicTBa
MOU(DUKAITMOHHON U3MEHUYHUBOCTH.

HacnencrBeHnas, WM TEHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOMHATUBHAs
W3MEHYHMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHMBOCTH.
Myranuonnass u3MeHUMBOCTh. Kiaccubukanus MyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota W nOpuuuMHBL MyTanuil. Mytarennole  (akTopbl. 3aKOH
TOMOJIOTMUYECKUX PAIOB B HacIeICTBEHHOW n3MenuuBoctu H. Y. BaBuioga.



BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHbIE METO/Ibl TEHETHKU YEJIOBEKA!
TeHEAJIOTUIECKUH, OJU3HEIOBBIN, ITUTOTEHETHICCKUN, OMOXUMUICCKUN, MOJICKYJISIPHO-
TE€HETUYECKUI. CoBpemeHHOE ONpEICIICHHE TEHOTHUINA! MOJIHOTEHOMHOE
CEKBEHHPOBAHHE, T'E€HOTUIIMPOBAaHHE, B TOM uwucie ¢ mnomombio [I[P-ananu3a.
HacnenctBennsie 3a001eBaHus YEIOBEKA: TE€HHbIE 00JIe3HU, O0TIE3HHU C HACIIEICTBEHHOM
MPEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE Oosie3HU. COMaTHYECKME M TE€HEpPaTUBHBIE
myTau. CTBOJIOBbIE KJIETKU. [IpUHIMIBI 310pOBOro 00pas3a >KHU3HHU, TUArHOCTHUKH,
OpoQUIaKTUKA W JICYCHHUS TEHETHMYeCKUX OosiesHed. Meauko-TeHeTuuecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOW T€HETUKN B IPEAOTBPAILICHUU U JICUEHUH
TE€HETUYECKUX 3a00JIEBAHHI YETIOBEKA.

JleMOHCTpauM:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pu3z, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuupel U cxeMbl: «MOHOTHOPUIHOE CKpPEUIMBAHUE M €T0 I[UTOTCHETHYECKast
OCHOBa», «3aKOH pPacCHICIUVICHUSI U €r0 LIMTOTEHETUYECKass OCHOBa», «3aKOH YHMCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lluTomormyeckue OCHOBBI JAUTHOPUIHOTO
CKpeluBaHus», «Meno3», «B3anmoneicTBUe aiUIeIbHBIX TE€HOBY», «l eHeTH4ecKkue
KapThl pPACTEHUM, KXUBOTHBIX M 4YeJoBeKa», «l'eHeTuka mojna», «3aKOHOMEPHOCTHU
HaCJIEJIOBaHUsI, CLICTUICHHOTO C MOJ0oM», «KapuOoTHuIlbl yenoBeKa U KUBOTHBIX», «Buabl
U3MEHYuBOCTH», «MoaudukanmonHas UW3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», «MyTallmoHHAas U3MEHUYUBOCTD.

O6opynoBanue:  MoJenu-anIumMKanuu  «MOHOTHOpUIHOE — CKpEIIMBaHUEY,
«Hemonmunoe  nomuHupoBanue»,  «JuruOpumgHoe  ckpeumBanue»,  «llepexpéct
XPOMOCOM», MUKPOCKOIN W MUKporpemnapat «Jlpo3zoduna» (Hopma, myTtanuu GHoOpMsl
KPBUILEB U OKPACKU TeJa), repoapuit «I'opoxX moceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

Jlabopatopnas pabora Ne 5. «M3ydenuwe pe3yabTaTOB MOHOTHOPUIIHOTO U
JTUTHOPUAHOTO CKpPEUIMBAHUS Y AP030( bl Ha TOTOBBIX MUKPOTpEIapaTaxy.

JlaGopatopuas pabora No 6. «M3yuenwe Moau(pUKAIMOHHON H3MEHUYMBOCTH,
ITOCTPOEHUE BAPUALIMOHHOTO PsA/ia U BApUALMOHHON KPHUBOW.

JlabopatopHas pabGota Ne 7. «AHanmu3 MyTanuid y Jpo30(uiibl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPoIecc. 3apOokKIECHUE CEJIEKIIUU U JOMECTUKALMS. Y UCHHE
H. Y. BaBuiioBa o 1ieHTpax MpOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTYPHBIX PacCTCHUM.
LleHTpbl TPOUCXOKIAEHUS TOMAIIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.
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CoBpeMeHHbIE METO/Abl CeleKIMU. MaccoBblil M WHIAMBUAYaJbHBIA OTOOpHI B
CEJICKUMU pACTeHHHd W KUBOTHBIX. OILIEHKa 3KCTEpbepa. bIU3KOpOACTBEHHOE
cKkpenBanue — HHOpuAUHT. YucTas nunusa. CKpenMBaHue YMCThIX JIMHUAN. ['eTepo3uc,
wii rubpuaHas cwia. HepoacTBeHHOe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
ruOpuansanus 1 e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 U IMOJIyYEHUE IMOJIUILIIONUIOB.
JlocTrxkeHns CeNeKINN PACTEHUM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexXHOJIOrHs Kak OTpaciab NPOM3BOJICTBA. [ 'eHHAs HH)KEHEpUs. DTallbl CO3/1aHUs
pexomOuHantHOM JIHK wu TpaHcrenneix opranu3moB. KiertoyHas uHXeHepus.
Kierounsle KynbTypbl. MHUKpPOKIOHaIBHOE pa3MHOXeHHE pacTeHuil. KinoHnpoBanue
BBICOKONPOAYKTUBHBIX  CEJIIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. OKOJIOTMUECKHE U
strueckue mpodieMbl. [MO — reneTudecku MOAU(PHUITMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. U. BaBuiios, U. B. Muuypus, I'. J[. Kapneuenko, M. @. 1BaHOB.

Tabmunp! u cxeMsbl: kKapTa «LleHTpbl MPOUCXOKICHHUS U MHOTOOOPa3usl KyJIbTYPHBIX
pacreHnii», «llopompl noMamHUX KHUBOTHBIX», «CoOpTa KyJIBTYPHBIX PpPACTCHUN»,
«OTtnanénnas rudbpunuzanus», «Padotsl akagemuka M. @. iBanoBay, «llonumnonaus»,
«OO0BekThl  OMoTexHONOTHM»,  «KieTouHble  KyJabTypbl W KJIOHHPOBAHHUEY,
«KoHCTpynpOBaHu€e U IEPEHOC T'€HOB, XPOMOCOMY.

O0opynoBaHue: MyJSKH IJIOJOB U KOPHEIUIOJOB TUKUX (POPM U KyJIBTYpPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust « OCHOBHBIE METO/ABI M JJOCTHKEHHUSI CEIEKINN PACTEHUN U )KUBOTHBIX
(Ha CEeJEeKUMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO3S5HCTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KITACC

Tema 1. JBosrOMOHHAST OHOJIOT M.

[IpenanochulKu BOBHUKHOBEHUS 3BOJIIOLIMOHHON TEOPHUHU. DBOJIOIMOHHAS TEOPHUS U
e€ MecTo B OMoioruu. BiusiHue 3BOIIOLIMOHHON TEOPUH HA Pa3BUTHE OUOTIOTUU U IPYTUX
HayK.

CBuzerenscTBa  3BoronMH.  [lasleoHTONIOTMYECKHE:  MOCIIEOBATEIBHOCTD
NOSIBJIGHHST BUJOB B TNaAJCOHTOJOTMYECKOW JIETOMHCH, NEPEeXOAHbIE  (HOPMBI.
buoreorpadguyeckue: cxoacTBO U paznuuue payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA MW  paziuyusi SMOPHMOHOB pa3HBIX BUIOB
NO03BOHOYHBIX.  CpaBHMTENIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX IMyTed y BCeEX
OpraHU3MOB.
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OBomounoHHas teopus Y. JlapeuHa. [Ipeanocsliky BO3HUKHOBEHMS JapBUHU3MA.
JIBroKylMe Cuibl 3BOJIONUU BUIOB N0 [lapBHHY (M30BITOYHOE Pa3MHOXKEHHUE MpPU
OTPaHUYEHHOCTH  PECYpPCOB,  HEONpeneNEéHHas  M3MEHYMBOCTh, OoOppba  3a
CYILIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonuu (CTI) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrokytye cuibl ((akTOpbl) SBOIIONMY BUAOB B IpUpoie. MyTalmoHHBIN pouece
Y KOMOMHATUBHASA U3MEHUYMBOCTD. [lonysiiMoHHbIE BOJIHBI U Apeiid renoB. M3omsus u
MUTpaLys.

EcrectBennbiit  orbop — Hamnpapiasomui — ¢daktop dBomonuu.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh  OpPraHU3MOB  KaK  pe3ysbTar 3Bojouud. I[Ipumepsr
MIPUCTIOCOOJICHUM Y OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun u Bugoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOPMBI BUI00OPA30BAHUS:
reorpapuyeckoe, 3K0JI0THUECKOE.

MakposBomorusi.  Dopmel  sBomOUMHU:  (puileTHYECKas, ~ JUBEPIreHTHas,
KOHBEpreHTHas, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLUU.

[IpoucxoxaeHre OT HeCHeNUaNIN3UPOBaHHbIX HpeakoB. [Iporpeccupyromas
crienuanu3anusa. AIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mronnep, A. H. CeBepuios.

Tabmuubr 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emiie», «3apoJbIIH
MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepukcy, «DopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHbI 0TOOpY», «MHOr0oOOpasue copToB pacteHui», «MHorooopasue mnopos
KUBOTHBIX», «llomymsauum», «MyTalMoHHAasT W3MEHUYUBOCTEY, «ApoMOP(O3bI»,
«Mnnoamanramuny», «O0mas nerenepanus», «JBuxyime cuibl dBoIonun», «Kapra-
cxema Mapmipyta nytemectBuss Y. Jlapsunay, «bopbba 3a cyliecTBOBaHUEY,
«IIpucnocoOMeHHOCTh ~ OpPraHU3MOBY, «l"eorpaduueckoe  BUI000pa30BaAHUEY,
«IKOJOTUYECKOE BUI000PAZOBAHUEY.

OOopyoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMH TUIIAMHU OKpPACKH, HAOOp
IJIOJIOB M CeMsIH, KosuieKiusi «[IpuMepsl 3alUTHBIX TPUCTOCOOICHUN Y KUBOTHBIXY,
Mozaenb «OCHOBHBIC HAMPABICHUS HBOJIONUNY», OO0BEMHas wmonenb «CTpoeHue
TOJIOBHOT'O MO3T'a MMO3BOHOYHBIX).

buoreorpadguyeckas kapra Mupa, Kojuiekius «PopMbl COXPaHHOCTH UCKOMTAEMbIX
JKUBOTHBIX W pacTeHuid», Mozenb anmukanus «llepekpéct Xpomocomy», BIaKHBIE
npenapathl  «Pa3Buthe Hacekomoro», «Pa3BuTue nSATYyIIKKW», MHUKpOIpenapar
«dpo3oduna» (HopMma, myTanmu GOPMbI KPHLIILEB U OKPACKHU TEA).

JlabopaTopHbie U MpaKTHYECKHE PA0OThI:
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Jlabopatopnass pabora Ne 1. «CpaBHeHue BHUIOB 1O MOP(OIOTHIECKOMY
KPUTEPUIOY.

JlabopatopHas padota Ne 2. «Omucanue MpPUCIIOCOOIEHHOCTH OpraHuW3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHayyHbple TpPENCTaBICHUS O 3apoXACHUM KU3HU. HaydHble rumnoresbl
BO3HMKHOBEHUS KU3HU Ha 3emJjie: abuoreHe3 W maHcrepMus. XUMHUYECKast SBOJIOIHS.
AOUWOTEHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. JKCIIEPUMEHTAILHOE
NOATBEPKICHUE XUMHUYECKOW »HBoMIONMU. HavanbHble 5Tanbl  OHOJOTUYECKOMN
somtonn. I'mmoresa PHK-mmpa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE TMPOTOKIETKHU. llepBbie KieTkM U uX 3Bojtonus. DopmMupoBaHue
OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pasutne xu3Hu Ha 3emusie mo 3paM U nepuojaM. Kartapxeil. Apxelickas u
npotepo3oiickas »pbl. [laneo3olickas 3pa u e€ nepuoabl: KeMOPUNCKUA, OPJIOBUKCKUH,
CUIIypUNCKNN, NIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa W TeoJIOTHYECKHX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO U )KUBOTHOTO MHUpa. ApoMop(dO3bl Y PACTEHUMN U KUBOTHBIX.
[TosiBiieHue, paciBET U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro MHpa Kak oTpaxeHue »dBoitouud. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBoJIIOIMS YeNoBeKa. AHTPOMOJIOTUSl KaKk Hayka. Pa3BuTue mnpencrtaBieHUN O
MPOUCXOKJICHUH 4YesioBeKa. MeTo bl u3yueHust anTponorene3a. CXoacTsa v pa3nuyus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHUE YEIOBEKa.

JBwxye cuiibl (pakTopbl) aHTporioreHeza. HacnencTBeHHass MU3BMEHYUMBOCTD U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, WU3TOTOBIICHUWE OpPYIAUN Tpyha,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaIMM M BETBU DBOJIOLMU YEJIOBEKA: aBCTPAJIONHUTEKH, YemoBek
yMmensli, Yenosek npsamoxomsamui, YenoBek HeaHIepTaabCKUil, YeloBEK pa3yMHBIM.
Haxonku rckomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBaHHUSA, 00JIACTh PacHpOCTpaHEHUs,
00BEM roJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIUsl.

Uenoseueckne pachl. OCHOBHBIE OOJIBIIIUE PaChl: €BPOMEOUHAS (E€Bpa3HiicKas),
HErpo-aBCTpaJIOUIHAs (PKBAaTOpHAbHAsI), MOHIOJIOUJIHAS (a3UaTCKO-aMepUKaHCKas).
YepTbl NOPHUCIOCOOJIEHHOCTH TMPEACTABUTENICH YENOBEYECKUX pac K  YCJIOBHUAM
cymecTBoBanus. EqnHCTBO yenoBeueckux pac. Kpurrka pacusma.

JlemoncTpanum:

[Toptpetsi: @. Penn, JI. ITactep, A. NI. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.
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Tabmunpl u cxeMbl: «Bo3nmkHOBeHHe CoOJIHEUHOM CHCTEMbBI», «Pa3BuTHe
opraHudyeckoro  mupa», «PacrurenpHas — kietkay, <«OKUBOTHas  KJIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHas CHUCTEMa OPraHuyecKoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUSI YEJIOBEKA U YeTTOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTUUYECKUX HAXOJOK IMPEAKOB COBPEMEHHOTO YEIOBEKA,
«/peBnenmme gmoan», «/peBHme moam», «llepBble  COBpPEMEHHBIE IO,
«YenoBeyeckue pachb».

Oo6opynoBanue: myisbku «I[Iporcxoxknenne dyenoBeka» (OIOCThI aBCTPaAIONUTEKA,
MUTEKAHTPONA, HEaHJepTallblla, KPOMaHbOHIIA), CJIETKU WM U300PKEHUS] KaMEHHBIX
opyauii  TEepBOOBITHOTO  YeJiOBeKa  (KaMHHU-YOMMeEphl,  pyOuia,  ckpebna),
reoXpoHoJornyeckas Ttabauua, KojuleKuusa «DopMbl COXPAHHOCTH HMCKOMAeMbIX
JKABOTHBIX U PACTEHUI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[TpakTnueckast pabora Ne 1. «M3ydyeHue HCKONMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi « IBOJTIOLUSI OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WIM KpaeBeAUYECKUN My3€eil).

Tema 3. Opranu3msl M OKpYysKaomias cpeaa.

DKOJIOTHsI KaK HayKa. 3aJadyd M pasleibl dKOJOTHH. MeToAbl 3KOJOTHMYECKHX
UCCJIEI0OBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOWTaHMSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYyIIHAs, IIOYBEHHAs,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue  ¢akropel.  Kmaccudukanus  dKoJIOTHUECKHMX  (PAKTOPOB:
abnoTnyeckue, OMOTUYECKUE U aHTPOTIOTeHHBIE. J[elicTBHE KOIOTUYECKUX (PaKTOPOB Ha
OpraHU3MBbl.

AOuoTndeckue (QakTopbl: CBET, TEMIEpPATypa, BIAXHOCTb. DOTONEPUOAU3M.
[Tpucnoco6ieHus: opraHu3MOB K JIEHCTBHIO a0OMOTHUYECKUX (paKTOpoB. buonoruueckue
PUTMBI.

buotnueckue Qakropsl. Buabl OMOTHUECKMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapa3suTusm, koomepamusi, MYTyalau3M,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHne OWMOTHYECKHUX B3aUMOJEWCTBUN MJI CYIIECTBOBaHUS OpPTraHU3MOB B
MPUPOTHBIX COOOIIECTBAX.

DKOJIOTMUECKHUE XapaKTePUCTUKH MOy, OCHOBHbBIE MTOKA3aTeNn MOMYJISLHUN:
YHUCJIIEHHOCTh, TUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. nHaMuka
YUCJIEHHOCTHU MOMYJISILNUN U €€ PEeryJIsLus.

JdeMoHCTpaum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkenp.
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Tabmumbr m cxembl: kapra «lIpupomnpie 30HBI 3emun», «Cpeasl 0oOWTaHUS
opranu3moBy»,  «®Dotonepuoauam»,  «llomymsuum», «3akOHOMEpHOCTH  pocTa
YUCJICHHOCTHU MOMYJISAnn UHPYy30puu-TyPenbkny, «[Iumespie menm.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabora Ne 3. «Mopdonoruueckne OCOOEHHOCTH PACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHass pabota No 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KoJIeycay.

[Ipaktuueckass pabora No 2. «[loacu€r MIOTHOCTH TOMYJSUUNA pa3HBIX BHUJIOB

pacTEeHU.
Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.
Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHoOLieHO3a: BHIOBas,

MPOCTpaHCTBEHHasA, Tpoduueckas (muiienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

DKoJloruyecKkue CUCTeMbl (3kocucTeMsbl). [lonsTre 00 skocrucTeMe 1 OMOTeo1eHO3e.
O YHKIMOHAIBHBIE KOMITIOHEHTHI YKOCUCTEMBI: MPOIYIIEHTHI, KOHCYMEHTHI, PEAYLICHTHI.
KpyroBopoTt BemiecTs v NOTOK 3HEPTUH B 3KocucTeME. Tpoduueckue (MUIIeBbie) YypOBHU
skocucteMsl. [Iumessie nenu u cetn. OCHOBHBIE MTOKA3aTEeNIN SKOCUCTEMBI: OMomacca,
OPOAYKIUA. OKOJOTUYECKUE MHUPAMUJIBI: TMPOAYKIIMH, YUCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOMUYMBOCTD, CaMOpErysinus, pazsutue. Cykueccus.

[IpuponHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOIO WIIH
IIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIOTE€HHBIE DKOCUCTEMBI. ATpPO3KOCUCTEMBL. YpOosKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpazue kak QaxkTtop ycToHuMBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanackoro o 0uocdepe. I'panuiibl, coctaB u CTpyKTypa 0uocdepsl.
Kusoe BemectBo u ero Qynkmuu. OcobeHHocTn Ouocdepsl Kak TI00aTbHON
sKocHucTeMbl. /[nHamMrueckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BelecTB 1 OMOre0OXMMHUYECKHE IIUKJIIbI 3JIEMEHTOB (yTaepo/ia, a30Ta).
3oHabHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ounocdepe 3emiin. AHTPONMOTEHHBIE M3MEHEHUsI B Ouocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocymecTBoBaHNe IPUPOBI U YesoBeuecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak
OCHOBa yCTOMYMBOCTH OMocdepbl. OCHOBA pallMOHAIBLHOTO YIPABICHUS TPUPOIHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJoCTHXeHUs] OMOJIOTUU U OXpaHa NPUPOIbI.

JlemoncTpanum:

[Toptpetst: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxembl: «llumeBsie nenm», «buolEHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «OKoJOrHYECKas MHPAMUJIAY,
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«buocthepa m uyenoBex», «IKOcUCTEMa IIMPOKOIUCTBEHHOTO Jieca», «IDKOCHCTEMA
XBOMHOro jnecay, «buoneno3 Bogoéma», «ArpoueHos», «lIpumepHbie aHTPONOTr€HHbIE
BO3JCUCTBHSL HA MpUpPOAY», «BaXHellne HUCTOYHUKHM 3arpsA3HEHHs BO3AyXa U
IpyHTOBBIX BOa», «llouBa — BakHeimias cocTaBistomas Ouocepb», «DakTopbl
nerpajganuu mouBy, «llapaukoBeiil 3¢ exT», «DaKkTophl paAMOAKTUBHOTO 3arpsi3HEHUS
ouocheps», «Ob6mas crpykrypa 6uocheps», «Pacnpocrpanenue xxu3Hu B 6uochepe»,
«O30HOBBIN 3kpaH Ouochepr», «Kpyrosopor yriaepoma B 6mochepe», «KpyroBopot
a30Ta B PUPOIEY.

O6opynoBanue: Mojenb-aniuinKanus «TunuyHele  OHOLIEHO3b», repOapuii
«PacTtutenbHble cooOlIeCTBa», KoyUekiuu «buonenos», «Bpeautenu BakHEUIINX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapun U KOJUJICKIIMU PACTEHUN M YKUBOTHBIX,
IIPUHAJIEKAIIME K Pa3HbIM 3KOJIOTMYECKUM IpynmnaM OJHOro Buaa, KpacHas kHwura
Poccutiickoit @eaepannu, n300paskeHUsI OXpaHIEMbIX BUJOB PACTCHHUI U )KUBOTHBIX.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTUN HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHUA

Cornacao ®I'OC COQ, ycraHaBIMBarOTCS TpeOOBaHUS K Pe3yJibTaTaM OCBOEHUS
O0yJaromMMHUCs  MporpaMM  cpegHero  oOmiero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METaInpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHHS mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYalOUUMHUCA POCCUICKOMN
TPaXJAHCKOM MIAECHTHUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOTNIPEICIICHUIO, HAJTUYUE MOTHBALIMM K OOYUYEHUIO OMOJIOTHH, IIeJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIMKA pa3BUTUS OMOJIOTHYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYAIOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH JNIEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHU, TNPUCYIIUMH CHUCTEME OHOJIOrMYeCKOro oOpa3oBaHus,
HaJIMYue SKOJOTMYECKOTO IMPAaBOCO3HAHUS, CIOCOOHOCTHM CTaBUTh LIEIU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOEHUA Mpeamera «buonorus» HOCTUrarOTCs B
€MHCTBE yUeOHOU M BOCTIUTATEIHLHOM JEATEIbHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJIBTYPHBIMHM, HUCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, TPUHATHIMA B OOIIECTBE TMpaBUJIaMU W HOPMaMd TIOBEACHUS W
CIIOCOOCTBYIOT IIPOIIECCaM CaAMOIIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEW NMO3ULMHU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABONOPSIKY,
YEeJOBEKY TpyJda U CTapuieMy I[IOKOJIEHUIO, B3aUMHOIO YBaKEHHUS, OEpeKHOro
OTHOUIIEHUSI K KYJbTYPHOMY HACJIEOUI0 M TPaAULKSIM MHOTOHAIIMOHAJIBHOTO HAapoJa
Poccuiickon @enepanuu, NpUPOJIE U OKPYKAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOTO TpenMera «bHONoTus» TOJKHBI
OTpaXkaThb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTpPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKIECHUM, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0O0IIecTBa, paclIMpeHre >KU3HEHHOTO OIbITa MW OIbITa
JESATENPHOCTH B IMPOLECCE pean3alMi OCHOBHBIX HANPABICHUN BOCHUTATEIbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTO0 BOCTIMTAHUS

chOpPMHPOBAHHOCTh TPAXKAAHCKON TMO3UIMU OOYYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHHME CBOMX KOHCTHUTYIHMOHHBIX MPaB M OOS3aHHOCTEH, YBaOKEHHE 3aKOHA U
MIPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOHN NESATEIbHOCTH MPHU CO3JAaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUN YUE€OHBIX M MO3HABATENIBHBIX 3aJ1a4, BHITTOJIHEHUN OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIEIATh COOCTBEHHYIO IMO3HIIMIO MO OTHOIICHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YYUTHIBAaTh B CBOUX JEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOJIE C pa3HBIMH YOEKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPY/IHMYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS yUYEOHBIX,
MMO3HABATEIBbHBIX U HUCCIEA0BATEIIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIIEHUSI K MHEHHIO
ONIOHEHTOB IIPH 00CYX IECHUU CIIOPHBIX BOTIPOCOB OMOJIOTHUUECKOTO COICPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUICKONW TPaKJAHCKOW WJIEHTUYHOCTH, NATPUOTU3MA,
YBOXKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHOM, TopaocTy 3a
CBOM Kpal, CBOKO PoauHy, CBOW S3BIK W KYyJbTYpYy, IIPOLIIOE U HACTOsALIECE
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuuy;

LIECHHOCTHOE OTHOUICHHWE K MPUPOJHOMY HACIECAUIO W MNaMSITHUKAM IPHUPO/IBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE M Pa3BUTHC
OMOJIOTHH, IOHUMAaHUs 3HAYCHHUsST OMOJIOTMH B IMO3HAHWU 3aKOHOB IPHUPOILI, B KU3HU
YeJI0BEKAa M COBPEMEHHOTO OOIIECTBA;

uaenHas yOexkAEHHOCTh, TOTOBHOCTh K CIHOyKeHMI0O U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallUIl0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIEHUE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPUHSATHS LEHHOCTEW CEMEWHOM KWU3HU B COOTBETCTBUHU C TPAAULUASIMU
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs OJCTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;
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TOTOBHOCTb K CAMOBBIPAKEHMIO B pAa3HbIX BHJAX MWCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH,

S5) ¢usnyeckoro BocnUTaHMA, (POPMHUPOBAHUA KYJILTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0/1ar0NOTy YU :

NOHMMAaHHE W peau3alus 30pOBOTO U 0e30macHoro odpasa >KHU3HH (310pOBOE
NUTaHUE, COOJIIOICHNE TUTHMEHUYECKUX MPAaBHI M HOPM, COAJIaHCHPOBAHHBIN PEXKUM
3aHATUN U OTIIbIXA, PETysipHas GuU3nYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHMsSI K COOCTBEHHOMY (PH3MUYECKOMY U ICUXHUYECKOMY
3JI0pPOBBIO;

NOHMMAaHHE LIEHHOCTU NPaBWJI UHAMBUAYAIbHOIO U KOJUJIEKTUBHOTO OE3011aCHOTO
IIOBEJICHUS B CUTYALHSIX, YTPOKAIOIIMX 30POBBIO U KU3HMU JIFOACH;

OCO3HAHHWE TMIOCHEACTBUI M HENPUATUS BPEAHBIX MpUBbIYEK (YNOTpeOaeHus
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JIE€ATEIIBHOCTH TEXHOJOTHYECKOM M  COLMAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpeC K pa3iuuHbiM cdepaM NpodecCUOHATBHOW NEATENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oynymiel npodeccuu U peaiu30BbIBATH COOCTBEHHbIC
YKA3HEHHBIE TUJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K O0Opa30BaHUIO U CaMOOOPA30BAHUIO Ha MPOTKEHUU
BCEH JKU3HU;

7) 3K0JIOTMYeCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 1I€IeCO00pa3HOE OTHOUIEHUE K MPUPOJI€ KAK UCTOYHUKY KU3HU Ha
3emMJie, OCHOBE €€ CYLIECTBOBAHUS,

NOBBILICHHE  YPOBHA  OSKOJOTMYECKOW  KyJbTYpbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHMSI MTOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IOCIEIACTBUN JUIS OKpPYKAroLIeH
Cpensbl;

OCO3HaHME TJI00ATBHOT0 XapaKTepa SKOJOTMYECKUX MPOOIeM U MyTeW UX PeLICHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpPETAEMbIE MPU U3YyYEHUU OWOJIOTHM 3HAHUS U
YMEHHMSI TIPU PEUICHUH MPOOJeM, CBSI3aHHBIX C PallMOHAIbHBIM MPUPOIONOIb30BAaHUEM
(cobmoieHne TpaBUJl TOBEACHUS B TPHUPOAE, HAIPABICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OHOC(epbl);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCALIUX BpEI OKPYKAKOIIECH NPUPOIAHON
cpelne, yMEHHE MPOrHO3MpOBaTh HEOJArONpUATHBIE SKOJOTHYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUU U NMPENOTBPALIATh HX;

HaJMyue pPa3BUTOIO 3SKOJOTMYECKOTO MBINUIEHUSA, OJKOJIOIMYECKOW KYJbTYpHI,
ONbITA NIESITENBHOCTH HKOJOTHMYECKON HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
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MMM B ITO3HABATEIbHOW, KOMMYHUKATHUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUUECKOMN AESATEILHOCTH HKOJOTHUYECKON HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKW W OOINECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JMAJore KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UYMTATEIbCKOM KYJIBTYphl KaK CpEJICTBA
B3aMMO/JICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHuEe crneuuukd OWOJIOTMM KaK HayKd, OCO3HaHUA €€ PO B
GbOpMHpPOBAHUM PAIMOHAIIBHOTO HAY4YHOTO MBIIUICHHS, CO3JIaHUM LEJIOCTHOTIO
MpEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €JUMHCTBE MIPUPO/IbI, YETOBEKA U OOIIECTBA,
B T[IO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH Npo0JIeM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsI COBPEMEHHOM IMBUIIU3AIINH:
oOecrieueHUss HOBOTO YPOBHS PAa3BUTHSI MEAUIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX pEIIaTh PECYpPCHBbIE MPOOJIEMBbI PA3BUTHS YEJIOBEYECTBA,
MOMCKa MyTeWd BBIXOJIa M3 TJIOOATBHBIX HKOJOTMUECKUX MpodsieM U obecredeHus
Mepexo/la K YCTOMYMBOMY pPa3BUTHUIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYCHUH OMOJIOTMYECKUX 3HAHUM B LIEJAX MOBBIIICHUS
oO1ieil KyJbTyphl, €CTECTBEHHO-HayYHOM TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GyHKIHMOHATIBHOM TPAaMOTHOCTH  OOydaromuxcs, GOpMHPYEeMOM TMpU HU3yUYCHHUH
OMOJIOTHH;

MOHMMAHUE CYIIHOCTM METOJIOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYaeMble 3HAHUS JJIsl aHAJIN3a U OOBICHEHUS
SBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOIANIUX B HEM U3MEHEHUN, YMEHHUE JeNlaTh
00OCHOBaHHBIC 3aKJIIOYEHUSI HA OCHOBE HAy4YHBIX (DaKTOB U UMEIOIIUXCS JAHHBIX C
LEJIBI0 MOJIYY€HUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENILHO UCTIOJIb30BATh OMOJIOTHYECKHE 3HAHUS JJIsl pEIICHUS
npo0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSIX;

OCO3HAHHUE IIEHHOCTH HAyYHOW JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIANBUAYAIBHO U B TPYMIIE;

TOTOBHOCTB U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TTOJTYYE€HHIO HOBBIX 3HAHUM MO OMOJIOTMU B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATHI
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MertanpenMeTHble pe3yNbTaThl OCBOCHHS Yy4deOHOro mpemmera «buomorus
BKJIFOYAIOT: 3HAUMMble IS (OpMUpOBaHUST  MHUPOBO33PEHUS  OOYJAIOUTUXCS
MEXKIMCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlEHAYYHbIE TOHSATHS, OTpaKarolue
[EJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CIEHU(PUKY METOJIOB ITO3HAHUS, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, PHEPrusi, SIBICHUE, MPOIECC, CUCTEMA, HAyUHBIN
dbakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICIOBaHUE,
HaOJIOICHNE, M3MEPEHHUE, DKCIIEPUMEHT U IPYTHX ), YHUBEPCATBbHBIE YUeOHBIC TCHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATUBHbBIE, pEryJsiTUBHBIC), o0ecreunBaroIme
dbopmupoBaHue (PYHKIMOHAIBHOW TPaMOTHOCTH M  COLMAJIIBHOM  KOMIIETCHIIMH
oOy4aronmxcs, CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAaHWSA U YHUBEpCAJIbHbIE YyueOHbIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MertanpeameTHble  pe3yJabTaTbl OCBOGHMSI MPOrpaMMbl  CPEJHETO  OOIIETOo
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OByaieHue YHMBEPCAJIbHBIMH Y4eOHbIMH NTO3HABATEIbHBIMHU AeHCTBUAMMU:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOATENBHO (POPMYJIMPOBATh U AKTYAJIM3UPOBATH MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUHU 3HAHUM MPUEMBI JJOTHUYECKOIO MBIIUICHUS (aHAIM3a,
CUHTE3a, CPAaBHEHU S, Kaccuukaium, 00001IeHu s ), pACKPHIBATH CMBICI OMOJIOTMYECKUX
NOHATUH (BBLACNATh MX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH CBSI3U C JAPYTUMH
MOHATHUSIMU );

OINPENENSATH LIEJIN ACSITENBHOCTH, 3a7aBasi NapamMeTpbl U KPUTEPUN UX TOCTHKEHHUSI,
COOTHOCHUTB PE€3YJIbTaThl I€ATEIBHOCTH C MIOCTABJIEHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MMOHATUS 1J11 O0OBACHEHUS (DaKTOB U SBJICHUM KUBOI
IPUPOABL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, [0 aHAJIOTHH),
BBISIBJIAITH 3aKOHOMEPHOCTH M NPOTUBOPEYMsST B PACCMAaTPUBAEMBIX  SIBJICHUSX,
(GOopMyIMpPOBATH BHIBOJIBI M 3aKIIOUYEHUS;

IPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JJIA MPEJCTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOLUEHUM B M3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX, a TAKKe MPOTUBOPEUHIMA
pa3HOro poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaThiBaTh IUIAH pELICHUs MpoOJeMbl € YYETOM aHalu3a HMEIOIIMXCS
MaTepHalbHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OIIEHMBATh COOTBETCTBHE pPE3YJIbTaTOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUI AEATENbHOCTH;

KOOPAMHHUPOBATH U BBIMOJHATH paObOTy B YCIOBUSAX PEAJbHOTO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEICHUH )KM3HEHHBIX MTPOOJIEM.
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2) 6a30BbIe HCCIeI0BATeIbCKHE TeCTBHUS:

BIIAJICTh HABBIKAMHU Yy4e€OHO-HCCIICIOBATEHCKON M TPOEKTHON MESITEIBHOCTH,
HaBBIKAMH Pa3peIICHUs MPoOJIeM, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB PEIICHMs] MPaKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3JIMYHBIX METOJ0B
MO3HAaHUS,

WCITOJIB30BATh PA3TMYHBIE BUBI JCATEIHHOCTH IO MOTYyYESHUIO HOBOTO 3HAHMS, €TO
WHTEPIPETALNH, TPEOOPA30BAHKIO U IPUMEHEHHUIO B YICOHBIX CUTYAIIUSIX, B TOM YUCIIE
P CO3/IaHUM YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUMN MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh H  (QOpPMYyIMpOBaTH COOCTBEHHBIE 3a7ayd B  00Opa3oBaTeNbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBIISATH IPUYMHHO-CIICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBaTh 3a/1a4y, BbIJIBUTATh
TUNoTe3y €€ pelieHus, HaX0IUTh aprYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a]1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAM3UPOBATh TOJYUYCHHBIE B XOJ€ PEIICHUS 3aa4d PE3yIbTaThl, KPUTHUCCKU
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH LI€JICHANIPaBICHHBIN TOUCK IEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS
B MpOo(hEeCCUOHAIBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHWS B TO3HABAaTEIbHYI0 U MPAKTHYECKYI0 OO0JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, TIPEIJIaraTh OPUTHHATIBLHBIC MTOAXO0IbI U PEIICHUS, CTABUTh
POOJIEMBI U 3aJ1a4H, TOMyCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBATHCS B PA3NIMUHBIX HMCTOYHUKAX HHMoOpmaiuu (Tekcte y4eOHOro
ocoOusi, HAyYHO-TIOMYJISIPHOM JIUTepaType, OMOIOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHaIu3upoBaTh UHPOPMAIUIO
Pa3TUYHBIX BUAOB U (DOPM TPECTABICHUS, KPUTHICCKH OIICHUBATH €€ IOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

bopMyIMpOBaTH 3aMPOCHl U IPUMEHSTH PA3IUYHbIE METO/IbI MIPU MOUCKE U 0TOOpE
Oounonornyeckoi nHGOPMAIIK, HEOOXOUMOM JIJIsi BBITIOJHEHHS YISOHBIX 337124,

npuoOpeTaTh  ONBIT  HMCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIICHCTBOBATh KYJbTYPY AaKTHUBHOTO HWCIIOIB30BAHUS Pa3IHIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOUPATh ONTHUMANIbHYIO (POPMY MpeCTaBIECHUS OMOIOTUYECKON
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

22



WCITOJIb30BaTh HAYYHBIN SI3BIK B KAYE€CTBE CPEICTBA MPHU PadOTE C OMOIOTHIECKOM
uH(opMaIuen: TPUMEHSITh XUMHYECKHE, (PU3nueckne W MaTeMaTUYeCKHe 3HAKU U
CUMBOJIBI, GOpMYIIBI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOJIH30BATh M IPEOOPA30BHIBAThH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJI€Th HaBbIKAMH PACMO3HABAHMS M 3alIUThl MHPOpMaLUU, WHYOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYUIIECTBJISITh KOMMYHHKAIIUU BO BceX c(epax >KM3HU, aKTUBHO y4acTBOBATH B
JMajore Wik JUCKYCCUH IO CYIIECTBY 00CYyX/1aeMON TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJCHHUSI OTHOCUTEILHO BBHIITOJTHCHHS Tpe/jlaraeMoi 3a/1aui, YIUThIBATh
WHTEPECHI U COTIACOBAHHOCTH MO3UITUI IPYTUX YYACTHUKOB JTUAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HeBepOajgbHBIE CpeJCTBAa  OOIIEHUs, TOHUMAaTh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3ZHUKHOBEHUS! KOH(DJIMKTHBIX CUTYyaIllMil, YMETb
CMSATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIMYHBIMH CIIOCOOAMH OOIICHWS W B3aMMOJICHCTBHS, TOHUMATH
HaMEpEHUs APYTHUX JIIOJICH, IPOSBISITh YBAXKHUTEIBHOE OTHOIIICHUE K COOCCETHUKY H B
KOPpEKTHOM popMme hopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCTIOJIBb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON U UHANBUYaIbHON paOOThI
MIPU pelIeHUN OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH MPUMEHECHHUSI
rpynmnoBbIX (hOPM B3aUMOJICHCTBUS MPHU PEIICHUN yueOHOH 3a1auH;

BBEIOMPATH TEMATHUKY M METObI COBMECTHBIX JCHCTBUH ¢ yIETOM OOITUX HHTEPECOB
¥ BO3MOXXHOCTEH KaKJIOTO YJIeHA KOJIJICKTHBA,

MPUHUMATH 1IEIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH
JIEUCTBHS 110 €€ JOCTUKEHHIO: COCTABJIATD IJIaH AECUCTBUN, PACIIPEACIIATH POJIU C YUYETOM
MHEHUH y9aCTHHKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAdeCTBO CBOETO BKJAJa M KaXKJIOTO YYaCTHMKA KOMAHJIBI B OOIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM,

mpeasiaraTh  HOBBIE TPOEKTHI, OILIGHUBATh WJIEM C TIO3UIMU  HOBH3HBI,
OPUTHHAIBHOCTHU, IPAKTUIECKON 3HAYUMOCTH;

OCYIICCTBIIATH TIO3UTHBHOE CTPATETHYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIHSX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKCHHE, OBITh MHUIIMATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITIOJIb30BaTh OMOJOTUYECKUE 3HAHUS /IS BBISBIICHUS MPOOJIEM M MX PEIICHUS B
YKU3HCHHBIX M YUCOHBIX CUTYAIIHSIX;
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BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B
CBOMX JICMCTBUSAX U MOCTYIIKaxX 110 OTHOLIEHUIO K JKUBOU IIPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO ~ OCYLIECTBJIATh ITO3HABATEIIBHYIO JI€ATEIIBHOCTh, BBIABIATH
npo0JsieMbl, CTaBUTh M (OPMYIHpPOBaTh COOCTBEHHBbIE 3ajjaud B 00pa30BaTENIbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIFHO COCTaBIISITh IJIaH PEIIeHUsl MPOOJIEMBbI C y4ETOM HMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U PENIIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacIIMpsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHU;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIUU B pa3HbIX
0o0JacTsAX 3HAHUM, IMOCTOSHHO IMOBBIINIATH CBOM OOpa30BaTEIbHBIA M KYJIbTYpPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalldsM, BHOCUTb KOPPEKTUBBI B JEATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJETh HABBIKAMHU IO3HABATEIbHOU pEePIEKCUU KaK OCO3HAHUSA COBEPIIAEMBIX
JEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI, UCIIOJIB30BAThH
npuémbl peIeKCUU I OLIEHKH CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI M apPryMEHTBl JpPYIrUX IIpU AaHAJIU3E pe3yJbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OPUHUMATH ce0sl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI M apPryMEHTBl [JpPYIrUX IIpU AaHAIU3E pe3yJbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHsbie pe3ynbTaThl 0cBoeHUs mporpammbel COO no 6uonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crieuuduueckue aisg ydyeOHoro mpeamera «buonorus» HaydHble
3HaHWS, YMEHHMs M CHOocoObl JEWCTBUH IO OCBOEHHUIO, HHTEpIpEeTalud U
npeoOpa3oBaHUI0 3HAHWM, BHJBI JEATEIHHOCTH MO TOJYYEHHMIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUM B pa3IMYHBIX Y4YE€OHBIX CHUTyallUsiX, a TakKe B PEaJbHbIX
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KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Owuonorued. B mporpamme mnpeameTHbie
pe3yabTaThl IPEICTaBICHBI IO TOJaM O0yUYEeHHSI.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPakaTh:

Cc(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKHX U 3apyOE€KHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OWMONOTMM, (PYHKIMOHAIBHON TI'PAaMOTHOCTH YEJIOBEKa MJIs
pelIeHus )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAECPKAHUE OMOJIOIMUECKUX TEPMHUHOB U MOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTaboIm3M (0OMEH BEIEeCTB U MPEBpaIeHue SHEPTUH ), TOMEOCTa3
(camoperynsuus), ypOBHEBash OpraHu3alMsl XUBBIX CHCTEM, CaMOBOCHPOU3BEICHHE
(penpoayKuusi), HacJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHME Uu3Jaratb OWOJIOTMYECKHME TeOopud  (KJIETOYHAas, XPOMOCOMHasl,
MyTAallMOHHAs, LIEHTpaJIbHasl JOrMa MOJIEKYJIIpHOM Onosorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u ydeHust (0 HEHTpax MHOTOOOpaszusi M MPOUCXOKACHUS
KylIbTypHbIX pacteHuil H. M. BaBuiioBa), onpenensars IrpaHullbl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHHME BJIAJETh METOJIaMU HAyYHOTO IO3HAHHWS B OHOJOTMHU: HAOJIOJEHUE U
ONHMCAHWE MUBBIX CHUCTEM, IPOIECCOB U SBICHUM, OpraHu3alusi M IPOBEJCHHE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTU
MEXJy UCCIEIyeMbIMH BEIMYMHAMU, OOBSCHEHUE TIOJYyYEHHBIX pPE3yJbTaToB,
VCITOJIb30BAHHBIX HAYYHBIX IMOHATUM, TEOPUIl U 3aKOHOB, YMEHHE JEJIaTh BBHIBOABI Ha
OCHOBAHMH ITOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIIETATh CYUIECTBEHHbIE IPU3HAKA BHUPYCOB, KJIETOK IMPOKAPUOT U
9YKapHOT, OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEIECTB U NMPEBpAIllEHUs] SHEPTUU B KJeTKe, (POTOCHHTE3a, MJIACTHUECKOTO U
HPHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a, OIJIOJOTBOPEHMUS,
pPa3MHOXEHUS, UHANBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHUE MPUMEHATh MOJYYEHHBbIE 3HAHUA i1 OOBACHEHHS] OHMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JIJISl IPUHATUS NPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKU3HU
C Leiblo obecrieueHUs: O€30MacCHOCTH CBOETrO 370POBbsi U 370POBbSl OKPYXKAIOIINX
JH0JIeH, COOTIOICHHSI HOPM TPAaMOTHOTO TOBEICHUS B OKPYXKAIOIIEH IPUPOTHON Cpe/ie,
NOHMMaHUE HEOOXOJUMOCTU HUCIOJIb30BAaHUS JOCTHXKEHUW COBPEMEHHON OMOJIOTHMU U
OMOTEXHOJIOTU JIJIs1 pallMOHATILHOTO MPUPOIONOIb30BAHUS;

YMEHHE peliaTh AJIEMEHTapHbIE T€HETUYECKUE 3a/ladyll Ha MOHO- U JAUTHOPUAHOE
CKpeIllMBaHUE, CLEIUICHHOE Haclel0BaHHe, COCTaBJISATh CXEMbl MOHOTHOPUIHOIO
CKpELIMBaHUs ISl PECKA3aHUs HACJIEI0BAHNSI IPU3HAKOB Y OPTaHU3MOB;
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YMEHHE BBINOJHATH JIA0OpAaTOPHBIE U MPAKTUYECKUE PadOThHI, COOMIOAATH MpaBUia
npu paboTe ¢ yueOHbIM U JIabopaTOPHBIM 000PYA0BAHUEM;

YyMEHUE  KPUTUYECKH  OLEHHWBATh M  HMHTEPIPETUPOBATH  HH(POPMALMIO
OMOJIOTMYECKOTO COZEPKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3INYHbIX
UCTOYHUKOB (CpeACcTBa MAacCOBOM MH(OpMalMM, HAy4yHO-NONYJSpPHBIE MaTepuabl),
TUYECKUE aCIEKThl COBPEMEHHBIX HCCIEJOBAaHUM B OHOJOrMH, MEIULMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYECKy0 MH(POPMAIIUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIA anmapaT OHOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXXaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POIIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI
MUpa M HAyYHOTO MHUPOBO33pPEHUS, O BKJIAJE€ POCCUUCKHX W 3apyOEKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OWOJOTUH, (YHKIMOHAIBHONM T'PAMOTHOCTH YeJIOBEKAa IS
pEILIeHHMS )KU3HEHHBIX 33]1a4;

YMEHHME PaCKpbIBATh COJAEPKAHUE OMOJOTMYECKUX TEPMHHOB U MOHATHM: BHI,
HOMyJSALMSI, TeHO(OHA, HBONIOUMS, JBUXKYLME CHIBl ((aKTOpbl) 3BOJIIOLUH,
MPUCIOCOOJICHHOCTh ~ OPraHU3MOB, BHI000pa30BAHME, SKOJOTMYECKHE (PAKTOpHI,
HKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEAYLEHThI, UENU MUTAaHUS, DKOJIOTHYecKast
nMpaMujia, OMoreoreHo3, ornocdepa;

yYMEHME H3y1araTh OHMOJIOTMYECKHEe TeopuH (dBosonMoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOpHsl SBOJIOIMH), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJbIIIEBOIO
cxoncrBa K. M. bapa, uepenoBaHus rinaBHbIX HanpaBieHUW U myTeu 3Bomounu A. H.
CeepuoBa, yuyeHuss o Ouocdepe B. WM. Bepnanackoro), omnpeaenstb TI'paHULBl HX
IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHME BJIJETh METOJIaMU HAyYHOTO MO3HAHHWS B OMOJOTMU: HAOJIOJIEHUE U
ONMHMCAHWE KUBBIX CHUCTEM, MPOIECCOB U SBIECHUM, OpraHu3alusi U MPOBEJACHHE
OMOJIOTMYECKOTO AKCIEPUMEHTA, BBIIBH)KEHHUE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH
MEXIY MCCIEIyEMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX pEe3yJbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUIl M 3aKOHOB, YMEHUE JI€JIaTh BBIBOJBI HA
OCHOBAHMH IMOJTYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIIEIAThH CYIIECTBEHHBIE PU3HAKU CTPOEHUSI OUOJIOTMYECKUX OOBEKTOB:
BUJIOB, TMONYJIALMMA, MNPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOI€OLIEHO30B H
HKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOIO
oTbopa, BU000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, IEUCTBUS SKOJTOTHIECKIX
(GakTOpoB Ha OpraHU3MbI, MEPEHOCa BEIIECTB M IMOTOKAa 3HEPrUM B 3KOCHUCTEMAX,
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AHTPOTOTEHHBIX U3MEHEHHI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEILIECTB U
OMOTeOXMMUYECKHX ITUKIIOB B OHMocdepe;

YMEHHE TMPUMEHSTh TMOJIY4YCHHbIE 3HAHUS i1 OOBSCHEHUS OHOIOTHUECKHUX
IPOLIECCOB U SIBJICHUM, ISl PUHATHS NIPAKTUUECKUX PEIICHUI B IOBCEHEBHON JKU3HU
C Leiblo0 obecrieueHus: O€30IaCHOCTH CBOErO 370POBbsl U 370POBbSl OKPYXKAOLIMX
Jr0feH, COOMI0ICHN HOPM IPaMOTHOTO MOBEJICHUS B OKPY>KAIOIIel MPUPOTHON Cpee,
MOHMMaHKE HEOOXOTUMOCTH UCIIOJIb30BAHUSA TOCTHKEHUI COBPEMEHHOU OUOIOTHH TS
PaLMOHAIBHOIO IPUPOIOTIOIB30BAHUS;

YMEHHME peuiaTh 3JIEMEHTapHble OMOJIOIMYECKHE 3a/ayd, COCTaBIATh CXEMBbI
IEpPEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM TUTaHUS);

YMEHHE BBINOJHATH JJA0OpATOPHBIC U MPAKTUYECKUE PabOTHI, COOMIOAATH MpaBUia
pu paboTe ¢ y9eOHBIM U JJa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHMYECKHM  OLEHUBATh M  UHTEPIPETHUPOBATH  HHPOPMAIUIO
OMOJIOTMYECKOTO COZEpKaHMs, BKIIOYAIOLIYIO NICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
MCTOYHHUKOB (CpeIcTBa MAacCOBOM HH(OpMalW{, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh TII00ATBHBIE YKOJIOTHYECKHE TIPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMUYECKYI0 MH(POPMAIIUMIO U3 HECKOJIbKMX MCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUIHBIN anmapaT OMOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMbl Koutpoabubie  IIpakTnueckue
n/n Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bubnuoreka LHOK
1 buonorns kax nayxa 2 0.5 https://m.edso0o.ru/7f41c292
2 JKuBbIEe cCHCTEMBI M KX OPraHU3aIHA 1 bubnnorexa HOK
p 1 https://m.edsoo.ru/7f41¢c292
. bubnmmoteka LHOK
X 1
3 MMHYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 https://m.edsoo0.ru/7f41c292
bubnnoreka HOK
4 IKHMSHEACATENLHOCTS KIICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXeHMEe 1 HHIUBUAYAILHOE PA3BUTHE OPTaHU3MOB 5 1 bubnmorexa HOK
AMBULLY p P https://m.edsoo.ru/7f41¢c292
b K
6 HacneacTBeHHOCTh M N3BMEHUMBOCTh OPraHU3MOB 8 1.5 htlffsj:I/Ijr?f:(;i)o.ru I7f41c 21320
bubnuoreka HOK
7 ) 3
Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuorexa HOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4
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11 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/iejioB H TeM POrpaMMbl KoHTpoJbHbIe IMpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka LHOK
! IBOITIOLHOHHAS OHOTIOTHS o L https://m.edsoo.ru/7f41cc74
bubnuoTeka HOK
2  BO3HUKHOBEHHE M Pa3BUTHE KU3HU Ha 3emIe 9 0.5 httos://m.edsoo.ru/7fA1cc74
bubnuoreka HOK
1
3 Opranu3MBl H OKpyxaiowas cpea > https://m.edsoo.ru/7f41cc74
bubnnoreka HOK
4
Coo01ecTBa U SKOJOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnnoreka HOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 2.5
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