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MHNOACHUTEJIbHAS 3AIIMCKA

[Tpu pazpaboTke mporpaMMbl 10 OHMOJIOTHMH TEOPETUYECKYIO OCHOBY ISl ONPECIICHUS
MOIXO0JI0B K (OpMHUpOBaHUIO cojepx)aHus ydeOHOro mnpeaMera «buoiorus» cocraBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHHUsi U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
O0IIMX WENSIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHErO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYEHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOXKEHHSIM, OINpe/IeJIeHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T MpecTaBiIeHUE O LENsAX, 00 00IIel CTpaTeruu 00y4YeHus,
BOCIIUTAHMUS M Pa3BUTUS OOydYaroIIMXCS CcpeAcTBaMu y4yeOHoro mnpeamera «buomorusy,
ompezenseT o00s3aTeNbHOE MPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpY, paclpelieieHHe Io
paszenaM M TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK OOpa30BaTEIIbHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCA TpeOOBaHMS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIMETHBIM pe3ylibTaTaM OoO0ydeHUuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yu€OHO-TIO3HABATEIBLHOMN JIEATETLHOCTH/y4eOHBIX TEUCTBUN 00YUYaIONIUXCS 110
OCBOEHHIO COJIepP)KaHUs OMOIOTHYECKOTO 00pa3oBaHUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIi ypOBEHB) peali30BaH MPHUHIIUIL
MPEEMCTBEHHOCTH B HW3y4YeHWW Owuojoruu, Onarojgapss 4YemMy B HEH MpocMaTpUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npuponHoil cpene. IlosToMy Hapsiay ¢ u3ydeHHEM OOLIEOMONIOrMUECKUX TEOpUM, a Takke
3HAHUN O CTPOCHUHU >KUBBIX CUCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIIOIH30BAHUIO MONYyYEHHBIX
3HAHWI B TIOBCETHEBHOM XM3HU AJIS1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJICJCTBEHHBIX  3a00JICBaHWN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIBTHPOBAHMSI,
000CHOBaHHUS HKOJIOTHUYECKHU I1€J1eCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOIl cpele,
aHaJIM3a BIMSIHUS XO3SWCTBEHHOW [EATETHHOCTH YEIOBEKAa Ha COCTOSHUE TMPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHS K MPUKIAIHONW HAIMpPaBIEHHOCTH Y4eOHOTO
npeaMeTa «bHONOTHs» MPOAUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUCHUs YCJIOBHM ISl pEIICHUS

OJIHOM M3 aKTyalIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet



dbopMupoBaHrue y OOYyYaroIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIETOCS COBPEMEHHOT'O MUPA.

buonorusi Ha ypoBHe cpeiaHero o0mero odpa3oBaHus 3aHMMaeT BaxxHoe MecTo. OHa
obOecnieunBaeT (QopMHUpOBaHUE y OOydYaOUIUXCS MPEICTABICHUNH O HAy4YHOM KapTHHE MHpa,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOM MPHUPOJE, €€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3alMi W HBOJIIOLMU, CO3MaéT YCIOBUSA JUIA: IIO3HAHUS 3aKOHOB JKMBOH IPUPOABI,
dbopMupoBaHus (YHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0€30mMacHOro obpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOI'O OTHOILLIEHHUS K )KMBOM IPUPOJIE U YEIIOBEKY.
bonbiioe 3HaueHue OMONOTUS MMEET TaKXkKe ISl PEUICHHs] BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX
3a/1a4 cpenHero ooimero oOpa3oBaHMs, coluanu3anuu oOydaromuxcs. M3ydenue Ouonoruu
oOecrieunBaeT yciaoBUs i (OPMHUPOBAHMUSA HWHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX U
WH(OPMALIMOHHBIX ~ HABBIKOB,  ACTETHYECKOW  KYJIbTYpbl, CHOCOOCTBYET  MHTErpalluu
OMOJIOTUYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B UYACTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbIe MONIOXKEHUS O MpEAHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» coctaBWIM OCHOBY JUIS OIPENENICHUS MOAXO0J0B K OTOOPY M CTPYKTYPHUPOBAHUIO
€ro CoJep>KaHusl, MPEJCTaBICHHOTO B MPOTrpaMMe 10 OUOIOTHH.

OTt60p conmepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMIUHI KyJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM 00YYArOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMble JUIsl (POpMUPOBaHMS OOLIEH KyJIbTYpbI, ONpPEAESIOne
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpY)KaIoLleW NpUpOAHOM cpesne, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM JKM3HU U NpakTU4ecKoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTeme 3HaHUM
3aHMMAIOT DJIEMEHTBl COJIEP)KAaHUS, KOTOpPbIE CIIY>)KaT OCHOBOHM Juisi  (hOpMHUPOBAHUSA
NPEJICTAaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYyHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIMH OHMOJIOTHYECKOr0 00pa30BaHMsL.

CTpykTypHpoBaHHE COJEpXkaHMA Y4eOHOro MmaTepuajsa B IporpaMMme IO OHOJIOTHU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
JKUBOW TNPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIONMU. B COOTBETCTBUM € 3THM B
CTpYKType yueOHoro npenmera «buosorus» BbIIENEHBI CIENYIOIIUE COJIepKaTeIbHbIC JIUHUU:
«buonorus kak Hayka. MeToapl HAy4YHOTO TO3HAHUY, «KileTka kak OUONOrHYecKas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4eckoro Mupay,
«IBOJIIOIUS )KUBOM MTPUPOBDY, « IKOCHUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJCHHE
00y4JalIIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra M MPHOOPETeHUE YMEHUN MCTIOIB30BaTh ATU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUM B

OTHOIIEHUH O0BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.



Joctuxkenue 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTCs peHIeHuEM CIeIYIOIUX 3a/1au:

® OCBOCHHME OOYYaIOIIUMUCS CHUCTEMbl 3HAHUUW O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBWiaX, CIyXalldX OCHOBOW IS
dbopMuUpOBaHUS TPEICTABICHUNH O E€CTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O METoJax
HAYYHOTO MO3HAHMSI, CTPOEHUH, MHOTOO0Opa3HH U 0OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOIrO
YPOBHSI OpPTaHW3AINH, BBIAAOIIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJjioruu;

e (dopmupoBaHue y OOydYaIOUIMXCS MO3HABATENbHBIX, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B IMpolecce aHajlu3a JAaHHBIX O MyTSAX Pa3sBUTHS B OMOJOIMH HAyYHBIX
B3TJISI0B, UACH U TIOJIXOJ0B K U3yYSHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3AIINM;

® CTaHOBJICHHWE Yy OOy4alomMXcsi OOmEeH KyabTypbl, (DYHKIMOHAIBHOW TIpaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH M OICHUBATh SIBICHUS OKPYXKAIOIIET0 MHpa >KHUBOMN

MPUPO/IBI HA OCHOBAHUY 3HAHUHU U OMBITA, TOTYYECHHBIX MPU U3yUYECHUU OUOJIOTHH;

e (QopmupoBaHue y oOydYalOIIMUXCS YMEHHH HILTIOCTPUPOBATh 3HAYEHHE OHOJIOTHYECKHUX
3HaHUW B  TPAKTHUYECKON  JEATEIBHOCTH  4YEJIIOBEKa, PAa3BUTHUM  COBPEMEHHBIX
MEIMIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTHH;

® BOCIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM >KHUBOW MPUPOIBI,
HEO0OXOUMOCTH OEpeKHOTO OTHOILIEHUS K HeH, COOMIOJEHHS STUYECKHX HOPM IIpH
MPOBEJICHNH OMOIOTUYECKUX UCCIIEeI0OBAHUI;

® 0CO3HaHHE IIEHHOCTH OMOJIOTWYECKUX 3HAHWH JJIsl TIOBBIMICHHUS YPOBHS KOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

® [pUMEHEHHE MPUOOPETEHHBIX 3HAHWW W YMEHUH B TOBCETHEBHOW YXU3HU IS OICHKU
NOCJEACTBUM  CBOECH  JEATENILHOCTH IO OTHOLIEHHIO K OKpyXarolled cpene,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHME M COOJIOJIEeHHE Mep MPOQUIAKTUKU
3a00JI€eBaHUH.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEAMETHOH 00IacTu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

Jlist u3ydeHus: OMoyioruu Ha 0a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS

68 gacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Henenio).



COILEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (umiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(bOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.

MeTo/1p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJaccuukanmsi, MOJIEITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

IMoptpetsr: Y. Jdapun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

TaOauIbl U CXEMBI: «MeToapl MO3HAHUS JKUBOU IpUupoaAbD».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[IpakTnueckast pabora Ne 1. «Vcnonb3oBaHue pasnMUHBIX METONOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMET U3ydeHus Ouojoruu. OTINYUE >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabnauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHM3allM >KUBON
IIPUPOIBDY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB  CTPOEHUE KJIETKH.

XUMHYECKUIN COCTaB KJICTKH. XnuMuueckue AJICMEHTHI: MAaKpO3JIEMEHTBHI,
MHKPOIJIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMKM BOABI U MHUHEpAJIBHBIX BEUIECTB B KieTKe. llommep:kaHue OCMOTHYECKOIO
OajaHca.

benku. CoctaB u cTpoeHune 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE

cBoMcTBa 0enKkoB. bruonornyeckue GyHKIIM OEITKOB.



depMeHTH — Omosiormueckue Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Ominuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYrneBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U Je30Kcupub03a), JIucaxapuibl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmall, IJIMKOT€H, LeJUIo3a). buonornueckue
(GyHKIUU YTIIEBOOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHMIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxnennossie xucnorsl: JJTHK n PHK. Hykieotuasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u
byHKIHH.

[urosmornusa — Hayka o kierke. Kietounas teopus — npumep B3aMMOJCHCTBUS HIEH U
(akTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEHUSI KIIETKH.

Knerka xak nemnoctHas xuBast cuctema. O0Iue Npru3Haky KIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyinbl JIHK kak renernueckuii anmnapar, cuctemMa CUHTe3a Oeska.

Tunbl kieTok: sykapuoTudeckas U mnpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYNS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHasl CTE€HKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (yHkiuu. lluromyazMa u e€ OpraHoMIBL
OnnomeMOpannble opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocoMmsl. [loayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, MiacTuibl. [IpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Buns! nnactun. HememOpaHHbIE OpraHOM b KJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P.IT'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[lnarpammel: «Pacnpenenenne XUMHMUYECKHX JJEMEHTOB B HEXHBOW  INPUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuubl u cxemsbl: «llepuogndeckas TaOnauIla XUMHUYECKHUX JJIEMEHTOB», «CTpoeHHE

MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl o6enka», «Ctpoenue pepmeHTa,



«Hyxnennoseie kucinotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENIbHOW KIeTKny», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sIIpa KIETKU», «Y TIeBOABDY, «JIMIuab».

OO6opyioBaHue: CBETOBOM MHKPOCKOII, O00OpYAOBaHHUE ISl ITPOBEACHHS HAOIIOJCHUM,

U3MEpPEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIbHBIX, KUBOTHBIX U OaKTEepHAbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGopaTopHas pabdota Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (EpPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHast pabota Ne 2. «l3ydeHue CTpOeHUs KIETOK PACTEHUWH, >KUBOTHBIX H
OakTepuil 1o MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UxX OIMHCAHHUE.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OO6men BemiecTB, WM MeTaboauM3M. AccuMuisanus (TUIaCTHYECKUH OOMEH) H
JTUCCUMUJIISALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METa0OIU3MA.

Tunbel oOMeHa BemiecTB: aBTOTpOoHBIN U reTteporpodHsblii. Poib pepMeHTOB B 00MEHE
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

dorocunaTe3. CmetoBas u TeMHOBas ¢a3bl QorocuHTe3a. Peakmmm (oTocuHTe3A.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A JJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HaUY€HHE XEMOCHHTE3a IS JKU3HH Ha
3emute.

DOHepreTudyeckuii oOMEH B  KieTke. PacmierieHne BelIeCTB, BBIJCICHHE U
AKKyMYJIMPOBAHHUE SHEPTUU B KJIETKE. DTalbl dHepreTndeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KucinopogHoe OKHCIE€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuunoro cuHreza. ['enetnueckas wuHopmamus u JIHK. Peamuzanus
TeHeTUUYECKON HH(popMaIi B KieTke. [ eHeTHuuecKuit KOJ U ero CBOMCTBa. TpaHCKpHUMIIHS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jransl TpaHchsainuu. KonupoBanue
aMUHOKUCIIOT. Posb pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Mcropuss otkpbitus BupycoB (/L.
W. VBanoBckmit). OCOOCHHOCTH CTPOEHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
Bonesnu pacteHuii, )KUBOTHBIX U YEIIOBEKA, BhI3bIBAEMbIE BUpYycaMu. Bupyc nmmyHonedunnra
yenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEpTa3a W HHTETpasa.

[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.



JdemoHcTpaumnu:
Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuil ¥ cxeMmbl: «THUIBI  IIATAHUSLY, «Metabommzm»,  «MUTOXOHIPHSY,

«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuir  kom», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu ku3HeHHeld 1wk Bupyca CIIMa, Oakrepuodaray,
«Permnukanust JJHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JIHK u Tpanckpumnims», «buocunres

oenkay, «CTpoeHHUe KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTraHU3MOB.

KieTouHslii MUK, WM KU3HCHHBIM WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nporekaromue B untepdasze. Permmukanus — peakunus marpuunoro cunteza JJHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomarusl. Llutonornueckne OCHOBBI Pa3MHOXKEHMSI U MUHJIWBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguum murosa. [lpouecchl, nmpoucxonsdiiue Ha pa3HbIX
CTaausX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — alonTo3.

@opmMbl  pa3MHOXKEHMSI OpraHU3MOB: Oecrojioe ¥ mosioBoe. Buasl  Oecrosnoro
pPasMHOXKEHUs: JeJICHUE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTUBHOE Pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHW3MOB, €0 3HAYECHHE JUISA
CEJIEKLIUH.

[TosoBO€ pa3MHOXKEHUE, €T0 OTJIIMYUS OT OECIOIOrO.

Meiio3. Cragun menosa. llponeccsl, mpoucxonsdme Ha craausx Menosa. [loseneHue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

['amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHMKHU M SMYHUKH. OOpa3oBaHME W PA3BUTHE IOJOBBIX KIETOK — rameT (CrepMmaro3ouf,
AHIEKIeTKa) — crepmaroreHe3 U oBoreHed. (OcOOEHHOCTH CTPOCHHs SAHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MXUBOTHBIX: JApPOOJEHHE, TracTpyJsuus,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE

BBI3BIBATh BPOKJIEHHBIE YPOJICTBA.



Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHU, CTaIUN
pa3BUTHS
JdeMoHcTpanum:

Tabauiet u cxembl: «DOpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y

LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «JleieHne KIeTKu
Oakrepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIIETOYHBIM LUK,
«Permmukanus JJHK», «Murtosy», «Meno3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6ODVI[OB3HI/IGZ MHUKPOCKOII, MHKPOIIPCIIapaThbl ((CHCpMaTO3OI/I,I[BI MIJICKOIIUTAIOIICTO»,

«Siueknerka muiekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-amuInKanys «/lenenue knetkn», moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparophas pabota Ne 3. «HabmroeHue MUTO3a B KJI€TKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

JlaboparopHast pabora Ne4. «M3ydeHHE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHetruku. Mctopust pa3BuUTHsS TEHETUKU. Ponp LUTOJIOTMU U
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETUKU. BKIIa pocCUiCKUX U 3apyOEeKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, LUTOTEHETHYECKH, MOJIEKYIIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HACTEJOBaHUsI  TPU3HAKOB,  ycTaHOBIeHHble [. MeHnenem.
MounorubpuaHoe ckpenmBanue. 3aKoH equHOo00pasusi THOPUIOB MEPBOTO MoKoyeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mmore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCHUMOTO  HACIEIOBaHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAaHUSA. AHATU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEIeICHHsI TEHOTUTIA OCOOU.

CuernnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana mno clremieHHOMY
HacJIeJoOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYEeCKHUEe KapThl.

I'enetuka nmoma. XpoMOCOMHOE OIpEAEIeHHE 1Moja. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHu3Mbl. HacimemoBanue TPU3HAKOB, CIEIJICHHBIX C

ITIOJIOM.



N3meHunBOoCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAss M HACIEACTBEHHas. Ponb
cpeapl B HEHACTEICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PUKAIIMOHHON
M3MEHUYMBOCTH. BapualmoHHbI psj WM BapualnMoHHas Kpuas. Hopma peakiuuu mnpusHaka.
KonuyecTBeHHbIE M KAaueCTBEHHbIE MNPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.

HacnencrBenHnasi, iy reHOTHITMYECKAsl, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUHUBOCTbD.
Meiio3 u MoNOBOM mpolecC — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukanus myranuil: reHHble, XpOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
NPUYMHBL MyTalil. MyTtarennble GakTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
n3menunBocty H. . BaBuiosa.

BHesiepHast Hac1€/1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
reHealloTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/leJIeHMEe TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIUpPOBaHKUE, B TOM yucie ¢ nomoinbto [I[P-ananmmza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITEI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS] TEHETHICCKHIX
Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUH YeTIOBeKa.

JdemMoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

TaOauIbl H CXEMBI: ((MOHOI"I/I6pI/II[HOC CKpCHIMBAHUC U €TO HUTOI'CHECTHUYCCKAsA OCHOBA»,

«3aKOH pacIIeIUIEHUs] M €ro IMTOICHETHYECKash OCHOBa», «3aKOH UHCTOTHI TraMeT»,
«urnOpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUI,
«Meio3», «B3auMoaeiCcTBrE aJUIeNIbHBIX T€HOBY, «l €éHeTHYecKre KapThl paCTEHUMN, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJEI0BaHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunsl 4YenoBeka W KUBOTHBIX», «Buasl u3MeHunBocTH», «MoandukanuoHHas
U3MEeH4NBOCThY», «Hacnenosanue pesyc-hakropa», «l'eHeTnka rpymnn KpoBw», «MyTalnnoHHas
U3MEHYUBOCTB.

O6ODV,Z[OB8.HI/I€I MOACIH-allllJIMKallun «MOHOI‘HGPHI{HOC CKpCHINUBAHUC, «HenonHoe

JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myranuu (Gopmbl KpbUIbEB U OKPAacKU Tena), repdapuit

«I"'opox moceBHOW».



JlabopaTopHble U NpaKkTUYecKue padoThbl:

JIaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M JTUTHOPUITHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas padota Ne 6. «M3ydeHne MoaupuKaIMOHHONW U3MEHYHUBOCTH, TTIOCTPOCHUE
BapHAIlMOHHOTO psJia U BapUAILIHOHHOM KPUBOI.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUE CEIEKUUU U AoMecTuKauus. Yuyenue H.
W. BaBuioBa 0 LEHTpax IPOUCXOXJIEHHUS W MHOrooOpasus KyJlbTYPHbIX pacTeHHil. LleHTpbl
MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBId M MHAUBHUIYAIbHBIH OTOOPBI B CEIEKIUU
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoIcCTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Uucras nuHus. CkpenpBaHWEe YWCTBIX JMHHWNA. [erepo3uc, wWiaum THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
HckyccTBeHHBI MyTareHe3 M IMOJTYYeHHUE IMONUIIOUIOB. J[OCTHIKEHHUS CEeNeKIMU PAaCcTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NpPoM3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOuHanTHOM JIHK u Tpancrennsix opranuszmoB. Kietounas wunxenepus. Kierounsle
KyJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHKMe BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHME M dTudeckue mnpobdiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalluH:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. I1BaHoB.

Tabauiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHUS U MHOrooOpasus KyJbTYpPHBIX

pacrenuii», «Ilopoabl TOMANTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. UBanoBay, «llomummounus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U TEPEHOC

TCHOB, XpPOMOCOM).

O60py0BaHKE: MYJISDKU TIJIOJIOB M KOPHEIJIOJ0B JAUKUX (OPM M KYJIbTYpHBIX COPTOB

pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.



JlabopaTopHble U NpaKkTUYecKue padoThbl:

Dxkckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUSI CEJICKIIMU PACTEHUM U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X03SIUCTBO, 1a00OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosIIOIIHOHHAS OMOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B OHoJoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa sBoNoLMU. [lanieoHTONOrHYECKHE: MOCIEAOBATEILHOCTh OSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETONUCH, IepexoiHbie (hopMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GpayH u Gop MaTeprKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOACTBA M pa3inuus dMOPHOHOB Pa3HbIX BUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHbIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomrormonHas teopus Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBukymiye Cuibl ABONIONMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus Bomonuu (CTD) u e€ 0OCHOBHBIE TOJOKEHUSI.

MukposBontonud. [lonynauus Kkak eIMHALIA BUAA U SBOJIOLNH.

JBuwxymue cuibl (GpakTopbl) IBOJIOLMKA BUJOB B Npupoae. MyTallmoHHbBIN mpolecc U
KOMOWHATHBHAs W3MEHUYMBOCTH. [lomynsiuoHHbIE BOJIHBI W jApedd reHoB. W3onsuusa u
MUTpALIHS.

EctectBennbIit 0TOOp — HampaBisiromuii GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yiabTaT  3Bojouuu.  [Ipumepsl
MPUCTIOCOOICHHI Y OpraHu3MOB. ApoMop(h 036l U UANOATATTAIIHH.

Bun u BumooOpaszoBanue. Kpurepuu Buma. OcHOBHbBIE (DOpPMBI BHUI000pA30BaHUS:
reorpauyeckoe, IK0JI0rHuecKoe.

MakposBomrorius. @opMbl HBONIONWHN: (prsIeTHYECKast, TUBEPreHTHAsl, KOHBEPTeHTHAs,
napasuiensHasi. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromas

crienann3amnus. AJIanTUBHAS paAalus.



JdemoHcTpaumnu:
Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

Tabmuiel ¥ cxeMbl: «Pa3Butue OpPraHu4cCKoro Muvpa Ha 3CMJ'IG», <(3apOI[I>IH_II/I

IIO3BOHOYHBIX JKHBOTHBIX», «Apxeontepukc», «®Dopmbl OOprOBI 3a CyIIECTBOBAaHHE»,
«EcrecTBeHHbIli  0TOOp», «MHOroOOpa3ue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX ), «Ilomymsumny, «MyTanuoHHas U3MEHYUBOCTD, «ApomMopdo3bI»,
«Mnnoanantanumy, «OO0mas aerenepanus», «JBmxymue cuiasl sBoironuny, «Kapra-cxema
mapupyra nyremectsus Y. JlapBuna», «boppba 3a cymecrBoBanue», «lIpucrmoco0ieHHOCTD
OpranusMoBy, «I eorpaduyeckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000PA30BAHUE).

O06opynoBanue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOp TI0I0B

U cemsH, Koiekuus «l[Ipumepsl 3alUTHBIX MPHUCIIOCOOJICHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHbIE HalpaBJIEHUs 3BOJIOLUNY», 00BEMHAas Mozenb «CTpoeHHe TOJOBHOIO MO3ra
ITO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoyieKuus «@DPopMbl COXPaHHOCTH HMCKOIAEMBbIX
JKUBOTHBIX M pacTeHUi», Mozaenb ammmmkanusa «llepekpéct Xxpomocom», BiIaKHBIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (GOPMBI KPBIIIHEB U OKPACKHU TETa).

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusMa H eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KM3HU HA 3emJie.

JloHay4HbI€ NIPEACTABICHUS O 3apOXKACHUM XU3HU. HaydyHble runore3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 M MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHMYEeCKHX. OKCIEPUMEHTAJIbHOE  IOJTBEP)KIEHUE
XUMHUYecKor 3Bomonu. HauanbHble 3Tansl Ouonornyeckoil sBomonuu. ['mnoreza PHK-mupa.
dopMupoBaHHE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoroLUsA. POpMHUPOBAHNME OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

Paseutne xm3Hm Ha 3emsie 1o 3paMm H nepuogam. Karapxeil. Apxeickas U
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iickas opa U €€ epuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepuo/ibl: MajJIeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.



XapakTepucTUKa KIMMaTa U I'eOJOTHYeCKHX IpoueccoB. OCHOBHBIE 3Tallbl HBOJIOLHAN
pPacTUTENFHOTO M XHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U >KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHm4eckoro Mupa Kak OTpakeHue 3BOIIOLUA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbI OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue mnpejacraBieHUl o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo bl U3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 )KMUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxyue cwibl ((pakTopsl) aHTpomoreHesa. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpyaa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEIbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, Yenoexk pasyMmHbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JAaCTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacsl. OCHOBHbIE OOJIBIIME pachl: €BpoIeoMIHas (eBpa3uiickasi), Herpo-
aBcTpasionjiHast  (dKBaTOpHajbHas), MOHIOJOMAHAs  (A3MaTCKO-aMepuKaHcKas).  YepTsl
IPUCIIOCOOTIEHHOCTH MPEICTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOro

mupa», «PacturenbHas kietka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEJKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «HeToBeUeCcKue paco».

O6ODVZ[OB8.HI/I€2 MYIJISKU ((HpOI/ICXO)K,Z[eHI/IC YCIOBCKa» (6IOCTBI ABCTPAJIOIIUTCKA,

MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK U300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIoTHIecKas TabauIa,
KOJIJICKIIU S ((q)OpMI)I COXPAHHOCTH MCKOITACMBbIX KMBOTHBIX 1 paCTeHHﬁ)).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

ITpakTuyeckas padota Ne 1. «/3y4eHne HCKOMAeMbIX OCTaTKOB PACTEHUN U KUBOTHBIX B

KOJIJICKITHAX ).



DKCKypcusi «IBONIONUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WU
KpaeBeauecKuil My3eil).

Tema 3. OpranusMsl U OKpYy:KalIas cpeaa.

DKkojorusi Kak Hayka. 3ajaud W pas3lenbl dKOJIOTHMH. METOIbl SKOJIOTHYECKHUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHUST  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue ¢akropbl. Kinaccudukamus skonoruueckux (hakTopoB: aOUOTHYECKHE,
OHOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOIOTUYECKUX (PAaKTOPOB HA OPTraHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TeMIeparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocoOieHnst OpraHu3MoB K EHCTBHIO aOMOTHYECKHX (haKkTOpOB. bruonmornueckue puTMel.

buotnueckne Qakropel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUPAaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHEe OHOTHYECKHUX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTEePUCTUKU Monyasiuud. OCHOBHBIE IIOKA3aTEIW MOMYJISLUN:
YHCIEHHOCTh, TIJIOTHOCTh, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [uHammuka
YUCJIEHHOCTH MOMYJISIIUK U €€ PeryJssiusl.

JdemoHcTpaumnu:

Hoptpetst: A. I'ymGonear, K. @. Pynse, O. ['ekkens.

Tabnuue! u cxemsl: kKapta «[Ipupoanbie 3006 3eminy, «Cpebl 0OUTaHUST OPraHU3MOBY,

«®Dotonepuoguzmy», «llomynsmum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH IONYJISIUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGopatopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTruyeckas padora Ne 2. «[loac4€r IIIOTHOCTH MOMYJISALMHA Pa3HbIX BUJOB PACTCHUI.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBo  opranmzMoB  —  OuoneHo3. CTpykTypbl  OuoleHO3a:  BUAOBasd,
MPOCTPAaHCTBEHHAs, Tpopuueckas (muuienasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHaTne 00 sKocucTeMe U OUOTEOIeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU

SKocHcTeMbl. IlumieBble HEMM W CETH. OCHOBHBIE ITOKAa3aTeNIM YKOCUCTEMEL: 6I/IOMaCCZt,



OPOAYKIHMS. OKOJOTHYECKHE MUpaMUAbL: TMPOAYKIMHU, YHUCIEHHOCTH, Ouomacchl. CBoMCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETyJIsiius, pazsutue. Cykieccusl.

[IpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOINOTreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (pakrop yctoliduBocTH KocucteM. CoxpaHeHne OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o omochepe. I'panuiipl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH OMOcepbl Kak TI00adbHONW 3KOCHUCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopothsl BemiecTB M OHOT€OXHMMHUYECKHE IHKJIBl 3JEMEHTOB (Yriiepoja, azoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoedectBO B Owmochepe 3emun. AHTpONOreHHBIE U3MEHEHUsT B Omocdepe.
['o6asibHBIEC HKOJIOTUYECKUE TTPOOTIEMBI.

CocymiectBoBaHMe NpUPOAbl U denoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OCHOBa palMOHAIBHOIO YIPABICHHUS MPUPOIHBIMU
pecypcaMu B UX Ucnojb3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPHPOIBL.

JdemoHcTpaumuu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

TaOauILl U CXEMBI: «l InmeBrie OCIIn», «buoIIEHO3: COCTaB U CTPYKTYypa», <(HpI/IpOZLHBIe

coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosex»,
«OJKOCUCTEMa IIUPOKOJUCTBEHHOIO Jieca», «ODKOCHCTEMa XBOHHOro jeca», «buoueHos
BOJI0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha MPUPOAYY,
«BaxkHeime MCTOYHMKHU 3arpsi3HEHHMs BO3AyXa M TPYHTOBBIX BOJ», «IlouBa — BakHeilmmias
cocrasstoas ouocgeps», «DakTopsl Aerpaganuu nousy, «l[lapaukosslii 3¢ dexT», «PakTopbl
PaAMOaKTUBHOIO 3arpsi3HeHUs onoceps», «O0mas cTpykrypa 6uochepsn», «Pacrnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopot yriepoia B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

O00pyIoBaHUE: MOIEIb-AIIIIINKALIHS «Tunnyarle OHOIIEHO3EI», repOapuit

«PactutenpHbIe  cooOmiecTBay, Koulekuuu — «buornieHo3y», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuu U KOJJIGKIMU PACTEHUH U  IKUBOTHBIX,
MpUHAJIeKALIME K pa3HbIM 3KOJIOTMUYECKUM IpynnaM ogHoro Buaa, Kpachas kaura Poccuiickoit

®denepalyu, H300paKeHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O
BUOJIOI'M1 HA BA30OBOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroIyUMUCs POrpaMM CpeIHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpyKkType JIMUYHOCTHBIX pE3yJabTaTOB OCBOCHHS Mpeamera «bHONOTHS» BbBIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKON
UJIEHTUYHOCTU — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPENEIECHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYeHHUIO OHMOJOrMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXKIeHUI JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN PA3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aroIMXcs PYKOBOJICTBOBATbCS B
CBOEH  JEATETBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, IPUCYIIMMH  CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMsl, HaJIMYME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBHTH IEJIU M CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMYyHOCTHBIE pE3yNbTaThl OCBOEHUS Ipeamera «buosorus» mocTurarorcs B €AMHCTBE
y4eOHOIl W BOCHUTATENbHON JESATEIbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JTyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, TPUHSATHIMU B
o0ImIecTBe TpaBWIAMH U HOPMAaMH TOBEJICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMS,
CaMOBOCTIUTaHHUsI M CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MATPHOTH3MAa,
YBaKEHUs K 3aKOHY M IPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBOKEHUS, OCEpEe)KHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACICIUI0 M TPaTUIHsIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JINYHOCTHBIE pe3yNbTaThl OCBOCHUs yueOHOTo npeaMeTa «bruonorusy 10IKHbBl OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3WIIMEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX OpHEHTAIWid, TIMO3UTHBHBIX BHYTPEHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacuipeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIBHON JeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaxaaHcKoOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh TPAXKMAAHCKOM TO3HWIMK OOYdYalomerocs Kak aKTHBHOTO H

OTBETCTBEHHOTO WIE€HA POCCUICKOT0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOsS3aHHOCTEH, yBaK€HHE 3aKOHA U

IIPABOIOPSJIKA;



2)

3)

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATEILHOCTH IIPHU CO3JaHUH YUEOHBIX ITPOEKTOB,
peiieHnn  y4yeOHBIX M TO3HABATENBHBIX  3a/1ad, BBIIOJHEHUH OHOJIOTHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IMO3UIMI0 TIO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE VYYUTHIBAaTH B CBOMX JCHCTBUSX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C pa3HBIMH YOCKIACHHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMU U
COIIMAJIbHBIM I1OJI0KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUSI Y4EOHBIX,
II03HABATEJIBHBIX M UCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;
TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

MATPHOTHYECKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTHh POCCUICKOMN TpakIaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS
K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepel PoauHo#, ropoctu 3a cBOM Kpaid,
cBOl0 PonuHy, CBOHM $3BIK M KYJIbTYpPY, IPOLUIOE U HACTOALIEE MHOIOHALIMOHAJIBHOIO
Hapoja Poccun;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICAUIO W MaMATHUKAM IPUPOJBIL,
JTocTUKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJl POCCHUUCKHUX YYEHBIX B CTAHOBIEHHE U Pa3BUTHE
OMOJIOTUM, TIOHUMAHUSl 3HAYEHUS OMOJOTHHM B MO3HAHUHM 3aKOHOB MPUPOJIBI, B JKU3HU
YyeJIOBEKa U COBPEMEHHOT0 00IECTBa;

unenHas  yOeXXKIEHHOCTh, TOTOBHOCTh K CIyXeHUt0o u 3amure OrteyecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM pOJUTENAM, CO3JAaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEHWHOW XU3HU B COOTBETCTBUM C TPAAULMUSIMHU

HaponoB Poccuu;



4)

5)

6)

7)

3CTETHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUI;

MIOHUMAaHUE SYMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSBISATH
Ka4yeCTBa TBOPYECKOM JIMYHOCTH;

¢puznueckoro BOCIIUTAHMS, ¢popmupoBanus KYJbTYPbI 310POBbSI u
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pean3alysi 3J0pOBOro u O6e30macHoro oopasa xU3HH (340pOBOE MUTAHUE,
cOOJII0/ICHHE TUTMEHMYECKUX TpaBUiI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHITHI U
OTIIbIXa, peryisipHas (u3WYecKas aKTHBHOCThH), OEpeXKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBbBIO;
MOHMMAaHWE [EHHOCTH NPaBWJI HWHAMBUAYAILHOTO U KOJIJIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIICJICTBUN W HENPHUSTHUS BPETHBIX MPHUBBIUEK (YIIOTPEOICHUS ATKOTOIISA,
HapKOTUKOB, KYPEHHUS);

TPYAOBOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYY, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K  AKTUBHOM  JESATEIbHOCTH  TEXHOJIOTMYECKOM M COIMAJIbHOU
HANPaBIEHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITENILHO
BBINIOJIHSTH TAKYIO JIESITENbHOCTD;

WHTEpEC K pazNuyHbIM chepaM npodeccHoHaTbHON NeATeNbHOCTH, YMEHNUE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyayiIel MpoPEecCuu M pearn30BbIBATH COOCTBEHHBIC KU3HEHHBIC
TJIaHbL;

TOTOBHOCTb U CITOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU Beei
KU3HH;

IKOJIOTHYECKOTr0 BOCIIMTAHUSA:

IKOJIOTMUYECKH 11e7eco00pa3Hoe OTHOIIEHUE K MIPUPO/Ie KaK UCTOYHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIICHHE YPOBHSI KOJOTHUYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa TJIAHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBHUI JJIsI OKPYKAOIIEN CPETBI;

OCO3HaHHe TI00aTBPHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pPelieHus;
CIOCOOHOCTH UCIOJIL30BATh MPHOOpETaeMble TPY U3yUCHUH OMOIOTHH 3HAHUS U YMECHHUS

npu peUICHUN HpO6J’IGM, CBA3aHHBIX C paluOHAJIBHBIM IIPHPOAOIIOJIB30BaAHUEM



8)

(coOmroeHue npaBuil IOBEACHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOC]EpHI);

AKTUBHOE HEINPUATHE ACUCTBUM, NMPUHOCAIIUX BpEJ OKPYKAlOLIEHd NPUPOJHOU cpelne,
YMEHUE  [POrHO3MPOBaTh  HEOJArONpUATHBIE  SKOJIOTMYECKME  IOCIEICTBUS
HpeNpUHUMAEMBbIX 1€HCTBUI U NIPeI0TBpaIlaTh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpBI, OIbITA
JIESITEJIBHOCTH SKOJIOTMYECKON HANpaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBATHCS HMHU B
II03HABATEJILHOM, KOMMYHUKAaTUBHON U COLMAILHON MTPAKTUKE, TOTOBHOCTH K YYacTHUIO B
HPAaKTUYECKOH 1eATEIbHOCTH SKOJIOTNYECKON HaIlPaBIEHHOCTH;

LHEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHON MpPAaKTUKM, OCHOBAHHOI'O HA JAMAIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;
COBEpUICHCTBOBAHWE  A3BIKOBOM W YHUTATEIbCKOM  KyJbTypbl Kak  CpeAcCTBa
B3aUMO/JICHCTBHS MEXTY JIFOIbMU | ITO3HAHUS MHPA;

HOHUMaHHUEe clieqU(pHUKN OUOJIOTUM KaK HayKH, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHUU
pPALlMOHATIBHOIO HAYYHOTO MBIIIJICHUS, CO3JaHMM LEJIOCTHOIO IpeJICTaBlIeHUs. 00
OKpY)KalolleM MHUpE Kak O €IMHCTBE MPHUPOJBI, YeJOoBeKa M OOIIECTBA, B IMO3HAHHUU
INPUPOJHBIX 3aKOHOMEPHOCTEH U pELIeHUH NpodJieM COXpaHEHHs MPUPOHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTUH JJIi COBPEMEHHON IMBWIN3ALUK: 00eCTIeUyeHUs
HOBOTO YPOBHS pa3BHTHS MEIUIIMHBI, CO3J]aHWE TEPCIIEKTUBHBIX OMOTEXHOJOTHIH,
CHOCOOHBIX pellaTh pPecypcHble MpoOJeMbl Pa3BUTHS YEIOBEYECTBA, MOUCKA IyTeH
BBIXOJIa U3 TIJIOOAJBHBIX SKOJOTMYECKHX MpobieM U olecrneyeHHs Iepexoja K
YCTOMYMBOMY Ppa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHUIO TNPHUPOJIHBIX PECYpPCOB U
(OpMHUPOBAHNIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUHN OMOJOTHYECKUX 3HAHUM B LIENAX MOBBILICHUS 001Ie
KYJIBTYpBl, ECTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHOM
IPaMOTHOCTH O0y4Jarouuxcs, opMUpyeMOi pU U3y4eHUN OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJTYy4YaeMble 3HAHUS JJIsl aHajdu3a U OOBSICHEHMs SIBJICHHM
OKpY)KAIOIIer0o MHpa M NPOUCXONAIIMX B HEM U3MEHEHHUH, yMEHHe Jesarhb
00OCHOBaHHbIE 3aKJIIOUEHHUs] Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCA JAHHBIX C

LEJIBIO MOJIYYCHHA JOCTOBEPHBIX BBIBOJOB,



CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BATh OMOJOTMYECKHE 3HAHUSA MJIS PELICHUs

Ipo0JIEM B PEATIbHBIX )KM3HEHHBIX CUTYALMSIX;

OCO3HAaHHE LIEHHOCTU Hay4YHOH AEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO U

UCCIIEI0BATEIbCKYIO JEeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HENPEPBIBHOMY 0OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K

AKTUBHOMY MOJYYCHHUIO HOBBIX 3HAHHHM MO OHMOJIOTMH B COOTBETCTBUHU C KM3HEHHBIMU

MOTPEOHOCTSIMHU.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHUsI Y4eOHOIro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SBJICHME, IpOIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEIOBaHUE, HAOIIOJEHUE, U3MEpPEHUE, SKCIIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeHCTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CHOCOOHOCTh oOyyJarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble Y4eOHbIE JCHCTBUS B IO3HABATEJIbHOU U
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro oO0Iuero odpa3oBaHus
JOJIKHBI OTPAXKATh:
Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBble JJOTHYECKHE AeiCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyalM3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €€

BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHEMBI JIOTMYECKOTO MBIIIICHUsS (aHanu3a,

CUHTE3a, CPAaBHEHHUS, KiIaccuuKaim, 0000IIeH s ), pACKPbIBaTh CMBICI OMOJIOTUYECKUX

NOHATUN (BBIIENATh UX XapaKTEpHblE INPU3HAKM, YCTAHABIMBATH CBA3U C JPYTUMHU

MOHSTUSIMH );

ONpeAeNATh LENU JeATeNIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHMUS,

COOTHOCHUTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS JUIsl OOBACHEHHS (DAKTOB M SIBICHUM >KUBOU

IPUPOIB;



2)

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IO AaHAJOTHUH),
BBISIBJIATH  3aKOHOMEPHOCTHM W MPOTHUBOPEUHs B pPACCMATPUBAEMBIX  SIBICHHSIX,
(bOopMyIUPOBATh BEIBOJIBI M 3aKITFOYCHHUS,

NPUMEHSTh CXEMHO-MOJIeJIbHbIE CPECTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHONIICHUN B M3y4aeMbIX OMOJOTHMUYECKHUX OOBEKTaX, a TaKKe MPOTHUBOPEUUN PAa3HOrO
pOJia, BBISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IIJIaH pEIICHUs TPoOJNeMbl ¢ y4€TOM aHaiIM3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTUBHI B JESITEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKHU IMOCIIEICTBUH JIESITEIILHOCTH;

KOOPJIMHUPOBATH M BBHIMOJHATH PA0OTy B YCJIOBHUSX PEAIbHOIO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIEeM.

0a3o0Bble McCiIel0BaTeIbCKHeE 1elCTBUSA:

BIIAJICTh HABBIKAMHU y4€OHO-HCCIIEIOBATEILCKON M MPOEKTHOMN JEATEIbHOCTH, HABBIKAMU
pazpeiieHusi mpodiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEHICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3IMYHbIX METO/I0B TIO3HAHMUS,
WCIIOJIB30BaTh PA3JIMYHbIE BHUABI JACSITEIBHOCTU MO TMOJIYYCHHUIO HOBOTO 3HAHHUSA, €r0
WHTEpIPETAINH, MPEe0Opa30BaHUIO0 U TPUMEHEHHUIO B YYCOHBIX CHUTYallUsIX, B TOM YHCIIE
MIPU CO3JIaHUH YY€OHBIX M COIUANBHBIX TPOEKTOB;

dbopMUpPOBATh HAYYHBIH TUI MBILIUICHHUS, BJa/IeTh HAYYHOW TEPMHUHOIOTHEH, KITFOUEBBIMU
MOHSATUSIMUA U METOJIaMU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00Opa30BaTEIbHON AESITEIBHOCTUH U
JKU3HEHHBIX CUTYaLMSIX;

BBISIBJIATh TPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3aJlayy, BBIJBUIaTh
TUTIOTE3y €€ perieHus, HaXOUTh apTyMEHTHI I IOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEHIeHUS 3aJaud pe3yibTaThl, KPUTUUYECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JlaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OIICHHBATh TPHUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IE€J€HANPABICHHBI MOUCK MEpeHoca CPEACTB U CIOCOOOB JIEHCTBHUS B
npodeCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCHTh 3HAaHWsS B [IO3HABATEIBHYI0O M  TMPAKTHUECKYI0  OO0JIacTH
KU3HEICSITEIIPHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;



BBIIBUTaTh HOBBIC MJIEW, IIPEIlaraTb OPUTMHAJIBHBIC TOAXOAbl M PEUICHMS, CTABUTH
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora c undopmanmueii:
OpPUEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaLUU (TEKCTe Y4eOHOro 1mocoowus,
HAY4YHO-TIOMYJISIPHON ~ JIUTEepaType, OMOJOIMYECKMX CJOBapsX U  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETe), aHATU3UPOBATh HHPOPMALIUIO PA3INIHBIX
BUZAOB U (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTD;
(GopMynHupoBaTh 3alpoChl U NPUMEHATh PA3JIMYHbIE METO/AbI IPU IOMCKE M OTOOpE
O6unonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUeOHBIX 3a/1a4;
nproOpeTaTh OMBIT HMCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIBTYPY AKTUBHOI'O HCIOJB30BAaHUS pPa3jIMYHBIX ITOMCKOBBIX
CHUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTHMAJbHYIO (OpPMY TMpenCTaBICHUS OHOJOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);
UCIOJIb30BaTh HAayuyHBIH SI3bIK B KayecTBE CpeACTBA Npu paboTe ¢ OUOJIOrHMUecKOn
uHpopMaLueil: NPUMEHATh XUMUYECKHEe, (U3MYeCKMe M MaTeMaTHYeCKHUe 3HAKU U
CHUMBOJIBI, (hOpMYIIbl, a00peBUaTypy, HOMEHKJIATYPY, HCIIOJIB30BaTh U MPEOOPa3OBBIBATH
3HaKOBO-CUMBOJINYECKUE CPECTBA HATJISIHOCTH;
BJIAJeTh HABBIKAMM pACMO3HABaHUSA U 3allUThl HMHMOpMAIMM, HHPOPMAIMOHHON
0€30IaCHOCTH JTMYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

1) o6meHue:
OCYILECTBIISATh KOMMYHHUKAIIMH BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBAThH B JHAOre
WIA JIUCKYCCHUM IO CYILECTBY O0O0CYXJIaeMOd TeMmbl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXJEHUS OTHOCUTEJIHHO BBIIOJIHEHHUS Ipe/laraéMoi 3a/lauu, yYUThIBaTh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCUH);
pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTyalud, yMeThb CMsr4arb
KOH(JIMKTBI U BECTH IEPETOBOPHI;
BJIQJIETh PA3JIMYHBIMU CHOCOOaMU OOIIEHHS U B3aMMOJCHCTBUS, MOHUMAaTh HaMEPEHUS
JPYTUX JIOJeH, IPOSBIATh YBOKUTEIBHOE OTHOLIEHHE K COOECEHUKY M B KOPPEKTHOM
dopme hopMyIHpPOBATH CBOU BO3PAKECHHUS;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HMCIOJIb30BAaHHUEM S3BIKOBBIX

CpPEJICTB.



2) COBMeCTHasl 1esITeJbHOCTh:
NOHMMATh U HUCIOJIB30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYAIbHOW pabOThI MpU
pemeHn OMOJIOrMYecKOr MpoOjIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH IMPUMEHEHHS
IPYyNIOBBIX (opM B3aMMOJICHCTBYS ITPU PEIICHUN YIeOHOM 3a1a4H;
BBIOMpATh TEMAaTUKy M METOJAbI COBMECTHBIX ACHCTBHH C Y4ETOM OOMIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)/I0TO YeHa KOJUIEKTHBA,;
OPUHUMATh IEJIM COBMECTHOM JESTEIbHOCTH, OPTraHU30BBIBATH U KOOPIMHHPOBATH
JEUCTBHA MO €€ JOCTHIKEHUIO: COCTABIIATH IUIaH ACHCTBUH, pACIIPEACISATh PO C yIETOM
MHEHHUI y4aCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOW paboThI,
OLIGHUBATh KaueCTBO CBOETO BKJIA/Ia M KaXIOTO YYaCTHUKA KOMAaH/IbI B OOLIMI pe3yabpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
npejaiarath HOBBIC MPOEKTHI, OLICHUBATh WACU C TO3UIMU HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKON 3HAYNMOCTH;
OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE IIOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBLHBIMHU PEryIAITHBHBIMH 1efiCTBHSIMU:

1) camoopraHu3amus:
UCTIOJIB30BaTh OWOJIOTUYECKUE 3HAHWS JUIA BBISIBICHUS TPOOJIEM M WX pPEIICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;
BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JeMCTBUAX W TOCTYNKaxX IO OTHOWIEHWIO K YKMBOM IPHPOJIE, CBOEMY 3J0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;
CaMOCTOSITENIFHO OCYIIECTBIISITh ITO3HABATEIBHYIO JEATEIBHOCTD, BBISBISTH MPOOIEMEI,
CTaBUTh U (POpPMYyTUpPOBaTH COOCTBEHHbIE 33Jaud B 0Opa30BaTEIbHOM NEATETBLHOCTH U
KM3HEHHBIX CUTYaIIHsIX;
CaMOCTOSITENIFHO COCTABIISITh TUIAH PEUICHUs TPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;
JIaBaTh OIICHKY HOBBIM CHTYAIUSIM;
pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JleNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh MTPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIUIMHU B pa3HbIX
o0nacTaX 3HAHWN, MOCTOSHHO TIOBBIIATH CBOM O0Opa30BaTENbHBIA M KYJIbTYPHBIN

YPOBECHB.



2) CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIAJCTh HaBbIKAMU IIO3HABATENbHOM pediaeKcuM Kak OCO3HAaHUS COBEPILAEMbIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIOJIb30BaTh
npuémbl peIeKCHH Il OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHsATHE Ce0s U APYTUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;
IpU3HABaTh CBOE MPABO U MPABO APYrMX Ha OLIMOKM; pa3BUBATh CHOCOOHOCTh NOHUMATh
MUD € IO3ULUH IPYrOro 4eJI0BEKa.
INPEJIMETHBIE PE3YJIBTATbBI
[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMs, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMM U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESTEIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHbI 110 FoJjaM 00yueHUs..
IIpenmetHble  pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» ¢ 10
KJlacce TOJDKHBI OTPaXKaTh:
e c(hOpMHUPOBAHHOCTh 3HAHUH O MecTe M POJM OHOJOTMM B CHCTEME HAYYHOTO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa ¥ Hay4dHOTO MHPOBO33PEHMS, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTMM, (YHKIHMOHAIBHOM TPAMOTHOCTH 4YelloBeKa JUIs
peleHus KU3HEHHBIX 3a/1a4;
® yMEHHE PaCKpBIBaTh COJIEpKaHNUE OMOIOTUYECKUX TEPMUHOB U MOHATUI: )KU3Hb, KIIETKA,
opranusM, MeTa0oiau3M (0OMEH BelIeCTB M NpPEBpallleHHe SHEPruH), TOMeocTa3
(camoperynsinusi), ypoBHEBasi OpraHU3allus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;
e yMEHHE Hu3Jarath OHOJIOTWUYECKHE TeopuHu (KIETOYHasi, XpPOMOCOMHAs, MYyTal[MOHHAas,
[EHTpaJibHasl JorMa MOJEKYyJsIpHOi Ouonorun), 3akons! (I'. Mennens, T. Moprana, H.

W. BaBunoBa) u y4yeHus (0 LIEHTpaX MHOTrooOpazus MU MPOUCXOXKIACHUS KYJIbTYPHBIX



pactenuit H. U. BaBuioma), ompenensiTe TpaHUIBI HX NPUMEHUMOCTH K >KUBBIM
CUCTEMaM,;

® yMEHHE BJIJIETh METOAAMU HAY4YHOTO MO3HAHMs B OMOJOruu: HAOIIOAECHUE U ONHMCAHUE
KHUBBIX CHCTEM, NPOLIECCOB U SBICHMI, OPraHU3alUs U MpPOBEIEHUE OMOIOTHYECKOTO
SKCHEPUMEHTa,  BBIIBM)KEHUE  THUIOTE3bl,  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIClyEMbIMH BEJIMYMHAMM, OOBSICHEHUE TOJIYYEHHBIX PE3yJbTaToOB, MCIIOJIb30BaHHbBIX
HAYYHBIX TOHATUH, TEOPUH W 3aKOHOB, YMEHHME [eJlaTh BBIBOABI HA OCHOBAHUU
IIOJIyUYEHHBIX PE3Yy/IbTATOB;

® yMEHHE BBIIENIATH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK HMPOKAPUOT M DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEIIECTB M IMPEBpAILEHUS] SHEPruM B KJIETKe, (OTOCHHTE3a, IJIACTUYECKOro U
JHEpreTu4eckoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, MeiHo3a, OIUIOJOTBOPEHHS,
Pa3MHOXEHHS, HHIUBUIyaJIbHOTO PAa3BUTHUSI OPraHM3Ma (OHTOTEHE3);

® yMEHHUE IIPUMEHSATH OJyYeHHbIE 3HAHUS Uil 00bSICHEHHsS] OMOJIOTHYECKUX MPOLECCOB U
SIBIICHUM, JJIi TPUHSATHS TNPAKTHUYECKUX PEIICHWH B TOBCEIHEBHOW XHM3HH C LEJbBIO
oOecrieueHHss OE30MACHOCTH CBOETO 3/J0pPOBbsi M 3J0POBbSI OKPYKAIOIIMX JIIOJIEH,
COOJNIIOJIEHHsI HOPM TPaMOTHOTO IMOBEJIEHHMs B OKpY)KaloLled NpupoaHOil cpene,
[OHUMaHHE HEOOXOIUMOCTH HCIOJb30BAHUS JOCTHKEHUH COBPEMEHHOW OHOJIOTUH U
OMOTEXHOJIOTHH JJIsl pallMOHATIBHOTO MPUPOI0NOIB30BAHNUS;

® yMEHHE pellaTh 3JEMEHTapHble TeHETUYECKHE 3aJjayd Ha MOHO- M JUTHOpUAHOE
CKpEIllMBaHME, CILEMJIECHHOE HAacleIOBaHUE, COCTAaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEeIIMBaHUs JUIsl TpeACcKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

® yMEHHE BBINOJHATH JAOOPATOPHBIE U MpaKTUYecKue padoThl, cOOI0AaTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

® yMEHHE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH MHPOPMALNIO OWOIOTHYECKOTO
COJIepKAHUsA, BKJIIOYAIOUIYIO IICEBJIOHAYYHBbIE 3HAaHUS M3 pa3IMYHBIX HCTOYHHMKOB
(cpencTBa MaccoBO HMH(pOpPMAalMK, HAyYHO-TIONMYJSPHBIE MaTepuaibl), 3TUYECKHE
ACTIEKTHI COBPEMEHHBIX UCCIICIOBAHUH B OMOJIOTHHN, MEIHUIINHE, OMOTEXHOJIOTHH;

® YyMEHHE CO3/1aBaThb COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOIIeHHs, 000011as
OMOJOrNYecKyl0 MH(OPMALMIO U3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHSTUMHBIN annapaT OUOJIOTHH.
[IpenmetHble  pe3ynbTaThl  OCBOEHHUs ydyeOHoro mpenmera «buonorus» ¢ 11

KJlacce JI0JKHBI OTPaXaTh:
e c(hOpMHUPOBAHHOCTh 3HAHUU O MeCTe U POJNM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHMS

CCTCCTBCHHBIX HAYK, B (pOpMI/IpOBaHI/II/I COBpCMGHHOfI eCTeCTBeHHO-Hay‘lHOﬁ KapTUHBL



MUpa U HAay4dHOTO MHPOBO33pPEHHS, O BKIIAJE POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
OnonoroB B pa3BuUTHE Ouosornu, (QYHKIMOHATBLHOW TPaMOTHOCTH YENIOBEKa JIS
pelIeHus )KU3HEHHbIX 3a71a4;

YMEHHE paCKpbhIBaTh COJCp)KAHUE OMOJOTMYECKHX TEPMHHOB W TIOHSTHUH: BH],
nomynsitysi, TreHO(OH, SBONIONMS, JBWXKYyHME CHIbl  ((pakTopbl) 3BOJIIOLUH,
MPUCTIOCOOJICHHOCTh ~ OPraHM3MOB, BUA000pa3oBaHHe, O3KOJOTHYECKHe (aKTOpHI,
HKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEIYIEHThI, IIENU MUTAHUS, KOJIOTHYECKas
nupamuia, OuoreoreHos, onochepa;

yMEHUE u3jaratb Ouojiornueckue Teopuu (dBosrononHas teopus Y. JlapBuHa,
CHHTETUYECKAsi TEOpHUsS DIBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOTO
cxonctea K. M. bapa, yepenoBaHus TIJIaBHBIX HANPABICHUM W IMyTEH 3BOJIOLUM A.
H. CeBepuoBa, yuenuss o 6uochepe B. . Bepnanackoro), ompenenstb TIpaHULBI HUX
MIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMH HAay4YHOTO MO3HAHMs B OWOJIOTHU: HAOJIOJEHUE U ONKCAHUE
JKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM, OpraHu3alusi U MPOBEICHUE OMOJIOTUYECKOTO
OKCIIEPUMEHTA,  BBIIBM)KCHHE  TUIOTE3bl,  BBIABICHHUE  3aBUCHUMOCTH  MEXKIY
UCCJIETyeMbIMU BEIMUYMHAMU, OOBSICHEHHE MOJTYYCHHBIX PE3YJIbTaTOB, UCIOIb30BAHHBIX
HAay4HbIX [OHATHUW, TEOPUH M 3aKOHOB, YMEHHUE JIeJlaTh BBIBOJBI HAa OCHOBaHUU
MOJIYYSHHBIX PE3YJIbTATOB;

YMEHHE BBIJCISATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHUS OUOIOTUYECKUX OOBEKTOB:
BUJIOB, TMIOMYJISINN, TPOIYIIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOICOIICHO30B U
HKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHONW W3MEHYMBOCTH, €CTECTBEHHOTO
oT0OOopa, BHI000pa30BaHMsI, IPUCTIOCOOTICHHOCTH OPTaHU3MOB, ACHCTBUS HKOJIOTHUECKUX
(GakTOpoB Ha OpraHM3MbI, MEPEHOCa BEUIECTB U IOTOKA HJHEPTrUU B DKOCHCTEMAX,
AQHTPOTIOTEHHBIX MU3MEHEHUN B HKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOTre0OXMMHYECKUX IIUKIOB B Onocdepe;

yMEHUE MPUMEHSThH TOJyUYeHHbIE 3HAHUS JIsl O0OBSICHEHUS OMOJIOTMYECKHUX MPOIIECCOB U
SIBJICHUM, IS TPUHSTHS TPAKTUYECKUX PENICHUH B TIOBCEAHEBHON XU3HMU C IEIBIO
obOecrieueHrss OE30MACHOCTH CBOETO 3JI0POBbS UM 3/I0POBbS OKPYKAIOIIUX IOJEH,
COONIOZICHUSI HOPM TPAMOTHOTO TIOBEACHHUS B OKPYKAIOIIEH NPUPOTHOU cpere,
MOHUMaHNE HEOOXOIUMOCTH HCITOJIb30BAHUS JIOCTHIKCHUH COBPEMEHHOW OMOJOTUU ISt
PalMOHAIBHOTO TPUPO/IOTIOIB30BAHUS;

yMEHHUE peliaTh dJeMEHTapHbIe OMOJOTUYECKHE 3aJadyH, COCTABIISITH CXEMBI TEPEHOCA

BCIICCTB U DHCPIUH B SKOCUCTCMAX (I_[CHI/I HI/ITaHI/IH);



YMEHHUE BBINOIHATE Ja00OpaTOpHbIEe M MpaKTUYeCKue paboThl, COOMI0IATh MpaBMiia MpH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYI0BAHHUEM;

yYMEHHE KPUTHYECKH OICHHWBATh M HHTEPHPETHPOBATh MH(OPMALUIO OHOIOTHYECKOTO
COZICPKaHMS, BKJIIOYAIOUIYIO IICEBJIOHAYYHbIC 3HAHHWA U3 Pa3IUYHBIX HCTOYHUKOB
(cpencTBa MaccoBoi MH(OpPMAIMK, HAyYHO-TIOMYJSPHBIE MaTepHajbl), paccCMaTpHBATh
ry100aIbHbIe SKOJIOTHYECKHE MPOOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIECHHIO
K HIM COOCTBEHHYIO TIO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCBMEHHbIE M YCTHBIE COOOmeHus, 00001mas
OMONOrMYEeCKYI0 WH(POPMAIMIO U3 HECKOJBKHX HCTOYHUKOB, TPaMOTHO HCIOJIB30BaTh

MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue pa3aenoB u TeéM IpOrpaMMBbI KonnuecTBo yacos DnexTpoHHbIe (1M pOoBbIe) 00pa3oBaTeNbHbIC
n/m Bcero|  KontponbHble I[IpakTHyeckue PeCYpCBI
paboThI paboThI
1 buonorus kak Hayka 2 0.5 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbIe cUCTEMBbI U UX OpraHU3aLUs 1 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41c292]]
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
4 JKu3Henes TeIbHOCTh KICTKH 6 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
5) PazmHOXEHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 [[BubnuoTexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292]]
6 HacneacTBeHHOCTh M N3BMEHYHUBOCTD 8 1.5 [[bubmuoteka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292]]
7 Cenekiust oprann3mMoB. OCHOBBI 3 [[BubmmoTteka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOE BpeMs 1 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
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11 KUIIACC

‘ DnekTpoHHbIe (IU(pPOBBIE) 00pa30BaTEIbHBIE

Ne HaunmenoBanue pas3zneiios u teM ‘ KonunyecTBo 4acos
n/m HpOrpaMMbl Bceero||  KonrpoabHbie [pakTuyeckue peCypeel
paboThI paboThI
|l H:‘)BOJ'IIOI_II/IOHHa}I ouotorus H 9 H H 1 H[[BI/I6J'H/IOTCK8. HOK https://m.edsoo.ru/7f41cc74]] |
2 Bo3HUKHOBEHHE M Pa3BUTHE KU3HHU Ha 9 0.5 [[budauoteka ITOK https://m.edsoo.ru/7f41cc74]]
3emuie

|3 HOpFaHI/ISMH U OKpY)KaroIas cpeia H 5 H H 1 H[[BI/I6J'H/IOTCK8. HOK https://m.edsoo.ru/7f41cc74]] |
|4 HCoo6meCTBa U DKOJIOTUYECKUE CHUCTEMBI H 9 H H H[[BI/I6J'H/IOT6K8. IIOK https://m.edsoo.ru/7f41lcc74]] |
5 |PesepBrOE Bpems | 2 | I [Bu6morexa LIOK https://m.edsoo.ru/7f41cc74]] |
|I[06aBI/ITL CTPOKY |
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5

[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KonunyecTBo 4acos ‘ [Hara DJNEeKTPOHHBIE UPPOBBIE
n/m Beero|| Kontponsnsie || [Ipaktuueckue || A3YICHHS o0pazoBaTelbHbIE PECYPCHI
paboThl paboThl
1 ||[[buonorus B cucreme HayK]| 1 05.09.23 |[[bubmuoteka [IOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a]]
2 |[[[Metoxbl mo3HaHus KHUBOH npuposl. [IpakTudeckas 1 0.5 12.09 |/[[bubmmoTexa LJOK
pabota Ne 1 «/cronb30BaHKe pa3IMYHBIX METO/IOB IPU https://m.edso00.ru/863e6122]]
W3YYCHUH OMOJIOTUIECKIX 00BEKTOBY] ]
3 |[[bromornyeckue CHCTEMBI, TPOLIECCHI U UX U3yYCHHE] | 1 19.09 [[bubmmoTeka [JOK
https://m.edso00.ru/863e6564]]
4 |[[[Xumudeckuii cocTaB KieTkH. Bosa 1 MUHEpaibHbIC 1 26.09 [[bubmuoteka [IOK
comu]] https://m.edsoo.ru/863e674e]]
5 |[[benxu. CoctaB u ctpoenue 6enkoB]| 1 03.10 |/[[bubmuorexa LIOK
https://m.edso0.ru/863e6b72]]
6 |[[DPepMeHTB — OHONOTHYECKUE KATATH3ATOPBI. 1 0.5 10.10 |[[Bubmmorexa [JOK
Jlaboparopnast padota Ne 1 «/3ydeHne KaTaTuTHIECKOM https://m.edso0.ru/863e6b72]]
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuia3bl UIU
KaTasasbl)»]]
7 ||[[YrneBogsl. Jlunumsl]] 1 17.10 |[[bubmuotexa [IOK
https://m.edso0.ru/863e6870]]
8 |[[Hykmeunossie kuciaotel. ATD]] 1 24.10 ||[[bubmuoreka [TOK
https://m.edso0.ru/863e6d5c¢]]
9 |[[McTopus n MeTOIbI M3yUeHHS KiTeTkH. KiteTounas 1 07.11 ||[[bubnmoTtexa [IOK
Teopus|| https://m.eds00.ru/863e6e88]]
|1O |[[KJ'ICTK8. KakK [IeJIOCTHAS JKMBask cucTeMa] | H 1 H ‘ 14.11 ‘[[]]
11 |[[[Ctpoenue sykapuoTnueckoit kietku. Jlaboparopnas 1 0.5 21.11 ||[[bubauorexa LIOK
pabota Ne 2 «/3y4yeHue CTpOeHUs KIETOK pacTeHUH, https://m.edso0.ru/863e6ff0
’KMBOTHBIX, TPHOOB U OaKTepHil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c¢]]



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsnsie || [Ipaktuueckue || A3YICHHS o0pazoBaTeIbHbIE PECYPCHI
paboThl paboThl
| ”FOTOBBIX MHUKpOIpenapaTax 1 uX OmucaHue || H H ‘
12 |[[[OGmeH BemiecTB wim MeTaboIm3M| | 1 28.11 ||[[bubmuoreka [IOK
https://m.edso0.ru/863e766¢]]
13 |[[[®oTocunuTe3. XemocuHTe3]] 1 05.12 |[[bubmuotexa LIOK
https://m.edso0.ru/863e7c98]]
14 |[[[Oueprerrueckuii oOMeH] | 1 12.12 |[[bubmuoTexa [IOK
https://m.edsoo.ru/863e7aae]]
15 |[[’Ku3uenHblit muki kieTky. Jlenenue kietku. MUTos. 1 0.5 19.12 |[[bubmmoTeka [IOK
JlaGopaTopnas padora Ne 3 «HabmoneHue Muto3a B https://m.edsoo.ru/863e7dc4]]
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX
MUKpoOIpenapaTax»||
16 ||[[buocunTe3 Genka. Peakius MaTpu4HOTO CHHTE3a] ] 1 26.12 |[[bubmuoTeka [IOK
https://m.edso0.ru/863e796e]]
17 |[[Tparcnsus — O6uocunTe3 Oenkal]] 1 16.01.24 |[[bubmmoTeka [IOK
https://m.edso0.ru/863e796¢]]
18 |[[HexseTounble GOPMBI KHU3HH — BUPYCHI || 1 23.01 |[[bubnuoreka LIOK
https://m.edso0.ru/863e7540]]
19 |[[®opMBI pa3MHOXKEHHUS OPTaHU3MOB] | 1 30.01 |[[bubamnorexa [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831¢]]
20 |[[[Meiio3]] 1 06.02 |/[[bubmuorexa [IOK
https://m.edsoo.ru/863e7f4a]]
21 |[[[OOpa3oBaHme 1 pa3BUTHE ITOJIOBBIX KIIETOK. 1 0.5 13.02 ||[[bubnuoreka IIOK
OmnonotBopenue. Jlabopatopnas pabota Ne 4 https://m.eds00.ru/863e81b6]]
«V3ydeHune cTpOeHHS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»|]
22 |[[MEauBHIyaTsHOE Pa3BUTHE OPTAaHU3MOB] | 1 20.02 [[BubmuoTexa [JOK
https://m.eds00.ru/863e8436]]
23 |[[[TeneTnka — HayKa O HACIEICTBEHHOCTH U 1 27.02 |[[bubmuoTeka [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsnsie || [Ipaktuueckue || A3YICHHS o0pazoBaTeIbHbIE PECYPCHI
paboThl paboThl
| |I/I3MquI/IBOCTI/I]] H Hhttps:// m.eds00.ru/863e86f2]]
24 |[[[3akoHOMEpPHOCTH HACIICIOBAHUS TPU3HAKOB. 1 05.03 ||[[bubimoTeka I[TOK
MoHorubpuaHOE CKpenuBanme] ] https://m.edso00.ru/863e8878]]
25 |[[duruOpuaHOE CKpelMBaHKe. 3aKOH HE3aBUCHMOTO 1 12.03 ||[[bubaunorexa [JOK
HaCJIeI0BaHKs TPU3HAKOB] | https://m.edsoo.ru/863e89a4]]
26 |[[[CueruienHoe HacnenoBaHue nmpu3HakoB. JlabopatopHas | 1 0.5 19.03 |[[bubmuoTexa [IOK
pabota Ne 5 «3y4yeHue pe3ynbTaTOB MOHOTUOPUIHOTO U https://m.edso0.ru/863e8c60]]
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30(IIIBI HA TOTOBBIX
MUKpoOTpenapaTax»||
27 |[[[Teneruka mona. HaciemoBanue Mpu3HaKkoB, 1 26.03 |[[bubauoteka [JOK
CIIEIJICHHBIX C IOJIOM]] https://m.edso0.ru/863e8c60]]
28 |[[U3menunBOCTh. HeHacecTBeHHAss K3MEHYHUBOCTb. 1 0.5 02.04 |/[[bubmuorexa LIOK
Jlabopatopuas pabora Ne 6. 3ydyenue https://m.edsoo.ru/863e8efe]]
MOTU(PUKAITIOHHONW H3MEHYHMBOCTH, TOCTPOCHHE
BapHAaIlIOHHOTO PsAJia U BApUAILIMOHHOMN KpUBO»]]
29 |[[HacnencTBeHHas n3MeHYMBOCTh. JlaboparopHas pabora|| 1 0.5 09.04  ||[[bubmuorexa [IOK
Ne 7. «AHanu3 MyTaruii y 1po30QHiIsl Ha TOTOBBIX https://m.edsoo.ru/863e8efe]]
MUKpoOTpenaparax»|]
30 |[[TeneTnka yemoBeka || 1 16.04 ||[[bubnuorexa [IOK
https://m.edso0.ru/863e8d78]]
31 |[[Pe3eprHbiii ypok. OGOOIIEHHE 110 TEME 1 23.04 ||[[]]
«HaceacTBeHHOCTh ¥ I3MEHYHBOCTh OPTaHU3MOBY | |
32 |[[Cenexmus kak HayKa U mpoiecc |] 1 30.04 |[[bubamnoreka [JOK
https://m.edso00.ru/863e92141]]
33 |[[[MeTomapl ¥ TOCTHXKEHUS CENIEKIINNA PACTCHUN U 1 14.05 |[[buOmmoTexa [IOK
KUBOTHBIX | | https://m.eds00.ru/863e9214]]
34 |[[brnoTexHOJIOTHS KaK OTPACIb POU3BOJICTBA ] 1 21.05 [[Bu6mmoTeka [IOK

https://m.eds00.ru/863e9336]]

|I[06aBI/ITL CTPOKY



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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Ne Tema ypoka ‘ KonnuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| Konrponshsie || [Ipakrnueckue || H3YIEHHA o0pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
IOBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 34 | 0 [ 4 [




11 KUIIACC

Ne Tema ypoxka KonunyecTBo 4acos ‘ Hara DJEeKTPOHHBIE TUPPOBBIE
n/n Beero|| Kontponshsie || [pakriueckue || A3Y9eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
1 |[[2OBomtomus 1 METOIBI €€ U3ydeHus | | 1 07.09.23 |[[bubaunorexka LIOK
https://m.edsoo.ru/863ea20e]]
2 |[[[UcTropus pa3BUTHS MPEACTaBICHUN 00 IBOITIONNH] | 1 14.09 ||[[bubauorexa LIOK
https://m.edso0.ru/863e9570]]
3 |[[[MuxkposBosrornws] | 1 21.09 ||[[bubauoreka IIOK
https://m.edsoo.ru/863e9cle]]
4 |[[[[Tomymsiuust KaK 3JIeMEHTapHast eUHHIIA BH/IA U SBOJTIOIUH. 1 0.5 05.10 ||[[bubmuoTexa [JOK
JlabopaTopuas pabora Ne 1 «CpaBHeHHE BUIOB 110 https://m.edso0.ru/863e99¢6]]
Mop(dororuueckoMy KpUuTepuio»||
5 |[[dBmxyrue cuiibl (3JeMeHTapHbIe PaKTOPHI) IBOIIOIUH ] | 1 12.10 ||[[bubGauoTeka [IOK
https://m.edsoo.ru/863e9da4]]
6 |[[[EcTrecTBeHHBIN OTOODP M €r0 GopMBI]] 1 19.10 |/[[bubnuorexa LIOK
https://m.edsoo.ru/863e9ed0]]
7 ||[[Pe3ymbTaThl 2BOIIOIUU: TPUCTIOCOOICHHOCTh Opranu3MoB u| 1 0.5 26.10 ||[[bubauorexa [JOK
BugooOpa3oBanue. JlaboparopHas pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde]]
MPHUCIIOCOOJICHHOCTH OPTaHU3Ma U €€ OTHOCHUTEITHHOTO
xapakrepa|]
8 |[[HampaBneHus ¥ MyTH MaKpO3BOIIOLNH || 1 09.11 |[[bubamnorexa [JOK
https://m.edsoo.ru/863e9cle]]
|9 ”[[HeoGpaTI/IMOCTL SBOJIOLUH] ] H 1 H H H 16.11 H[I]]
|1O ”[[I/ICTopm{ JKU3HH Ha 3eMJIe ¥ METO/IbI €€ n3ydenus]| H 1 H H H 23.11 H[I]]
11 |[[['mmoTe3sl MPOUCXOXKACHHS KU3HU Ha 3emiie] | 1 30.11 ||[[bubmumorexa [JOK
https://m.edsoo.ru/863ea5a6]]
12 ||[[Pa3BuTHE X13HH HA 3eMIie TI0 IpaM U Tiepruoaam]| | 1 07.12 |[[bubaunorexa [JOK
https://m.edsoo.ru/863ea6be]]
13 |[[[OcHOBHBIE ATAMBI YBOJIONUN PACTUTEIHHOTO U )KHBOTHOTO 1 0.5 14.12 ||[[bubmuoTeka [IOK
mupa. [Ipaktrueckas padota Ne 1 «3yueHue uckomnaembix https://m.edsoo.ru/863ea8bc]]
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIEC IUPPOBBIE
n/m Beero| Kontposbsie || IIpaktuueckue || H3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
| ‘OCTaTKOB PaCTeHUI U KUBOTHBIX B KOJUICKIUSIX»] | H H H
14 |[[CoBpeMeHHas cucTeMa OPraHUYeCKOro Mupa|| 1 21.12 ||[[bubmuoTexa [IOK
https://m.edsoo.ru/863ea48¢e]]
15 |[[DBomromus vyemoBeka (aHTpororeHes)]] 1 28.12 ||[[bubmuoteka LIOK
https://m.edsoo.ru/863eac2c]]
16 ||[[dBmxkymue cumbl (haKkTophl) aHTpOIoreHe3a] | 1 11.01.24 |[[bubmuoTexa [IOK
https://m.edsoo.ru/863ead44]]
|17 ‘[[OCHOBHBIG CTaJMHM SBOJIIOLUH YeI0BeKa] | 1 H H 18.01 H[I]]
18 |[[YemoBeueckue pachl U MPUPOIHBIC AIANTAIIMK YEIOBEKa] | 1 25.01 ||[[bubmuoteka [IOK
https://m.edsoo.ru/863eaea?]]
19 |[[Pe3epBHbIii ypok. O600IIeH e 110 TeMe «Bosuuknosenue u || 1 01.02 |[[]
pa3BUTHUE KU3HU Ha 3emiie»] |
|20 ‘[[BKOJIOI‘I/ISI KaK Hayka]] 1 H H 08.02 H[I]]
21 |[[Cpenbl obuTaHus U YKOIOTHYECKUE (PAKTOPHI] | 1 15.02 |[[bubmuotexa [IOK
https://m.edsoo.ru/863eafec]]
22 |[[AbuoTrueckue dakropsl. JlaboparopHas padora Ne 3. 1 0.5 22.02 ||[[bubnuoteka LIOK
«Mopdomoruueckre 0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e]]
oburtanusy. JlaboparopHas padora Ne 4. «Bnusinue cBera Ha
POCT U pa3BUTHE YEPEHKOB KoJieycay]]
23 |[[buotnueckue GpakTopsl]] 1 29.02 |[[[bubnuorexa [JOK
https://m.edso0.ru/863eb348]]
24 |[[DKomOrnuecKre XapakTepUCTUKH TOMYIIAIUH. 1 0.5 14.03 |[0]
[TpakTrueckas padota Ne 2 «I1oac4€T MIOTHOCTH MOMYJISIIIHI
pa3HbIX BUJOB PACTEHUI»] |
25 |[[Coob1iecTBa Oprann3MoB — OHOIIEHO3] ] 1 21.03 ||[[bubmuoTeka [IOK
https://m.edsoo.ru/863eb46a]]
26 |[[Oxonoruueckue CUCTEMBI (IKOCUCTEMBI)] ] 1 28.03 ||[[bubmuoTeka [IOK
https://m.edsoo.ru/863eb46a]]
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIEC IUPPOBBIE
n/n Beero|| Kontponshsie || [paktiueckue || A3Y9eHHs o0pazoBaTeNbHbIE PECYPCHI
paboThI paboThI
27 ||[[OcHOBHBIE TTOKA3aTENIN YKOCUCTEMBI. JKOJIOTUYECKHE 1 04.04 |[[bubaunorexa [JOK
nupamuibl. CBoiicTBa skocucteM. Cykieccus || https://m.edsoo.ru/863eb5fa]]
|28 ”[[Hpnpoz[Hme SKOCHCTEMBI] | H 1 H H H 11.04 H[I]]
|29 ”[[AHTponoreHHHe SKOCHCTEMBI] | H 1 H H H 18.04 H[I]]
30 |[[brnocdepa — rimobdanbHas skocucTema 3eMiu | | 1 25.04 ||[[bubamnoreka [JOK
https://m.edsoo.ru/863ebb5e]]
31 |[[3axoHOMEpPHOCTH cyliecTBOBaHUs 6uochepsl] ] 1 16.05 |[[bubmuorexa [IOK
https://m.edsoo.ru/863ebd16]]
|32 ”[[‘—IeHOBequTBo B 6rocdepe 3emiu]] H 1 H H H 23.05 H[I]]
33 |[[[CocyliecTBOBaHME MTPUPOIBI U YEIOBEYECTBA] | 1 00.00 |[[[bubmuotexa LIOK
https://m.edsoo.ru/863ebale]]
34 |[[Pe3epBHbiii ypok. O600mIeHne TeMbl «C000IECTBA U 1 00.00 ||[[]
9KOJIOTUYECKUE CUCTEMBI»] |

|I[06aBI/ITL CTPOKY

|OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 34 | 0 [ 25 |



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

lpaduK NpoBeaeHNs OLEHOUYHbIX NpoLeayp

10a 28.09.23 BrMonorna Kak KomnaeKkc Hayk TBOpYecKas paboTa
0 XMBOW Npupoae
10a 18.10.23 XMMHUYECKUIA COCTAB KNETKM npoBepoyHan paboTa
10a 14.03.24 OpraHu3sm KaKk bronormnyeckas TBOpYeckan paboTa
cuctema
10a 25.04.24 3aKOHbI HAaCNeACTBEHHOCTH npoBepoyHan paboTa
10a 16.05.24 CeneKkuus pacTeHui, npoBepoyHan paboTa
KMBOTHbIX U
MUWUKPOOPraHM3mos
11a 22.09.23 Teopwua asonoumn npoBepoyHan paboTa
11a 13.10.23 NoHAaTue Bna. Nonynauma npoBepoyHan paboTa
11a 18.11.23 MHoroobpasune opraH1M3moB npoBepoyHan paboTa
KaK pe3ynbTaT 3B0/0LMN
11a 16.02.24 Passutne Xn3HU Ha 3emne npoBepoyHan paboTa
11a 18.05.24 YenoseK 1 buocoepa TBOpYEcKan paboTa

YuebHo- METOANYCCKOC obecrieueHue

1. A.A Kamenckuii, E.A. Kpukcynos. B.B.[laceunuk. O6miast 6uonorust 10-11 xmaccer M.
Hpoda :2012

2. T.A.Koznopa. Temarndyeckoe u MOypovyHOE IutaHupoBaHue o omonormu 10-11 xmacc.
M. Dk3amen :2012.

3. depepanbHBII KOMIIOHEHT TOCYAAPCTBEHHOTO CTaHAAapTa oO0IIero oOpa3oBaHUS 10
Ouonoruu.

4. IlpumepHas mnporpamma IO OHMOJOTMM CpelHero (MoJHOro) oOmiero ooOpazoBaHUs
(6a30BBII YpOBEHB)

5. W.B.JIeicenxo . [Toypounsie miansl ajis penoaasareneid. Bonarorpan,2009.

6. Kamunona I'.C. EI'D.

7. YconbueBa WM.B. KontponbHo m3meputenbHble marepuanbl. buonorus 10-11 xnace,
Kyprasn, 2009

8. Cyxona T.C. buonorus 6-11 xnacc. Tectel. M.: Ipoda, 2010.

9. Amnacracosa JL.II. CamocTosarenbHble paboThl 1o oOmiel 6uonoruu. M.: IIpocserenue,
2012.

10. SAnyrenue C.A. MoaynbHoe oOyuenue Ouonoruu. IlepBoe centsiOps. buomorms.Ne
15,16,17,18,19,20,23,24\2005, 2,3\2012.

JlononHuTENbHAS:

Boponnos H. H., Cyxopykosa JI. H. OBomtonust opranndeckoro Mupa (paxyabTaTUBHBIN
Kypc): YueOHoe nocobue 1 10—11 knacco cpeaHeit mxomsl. 2-e n3n. M.: Hayka,
MamonToB C.I'. buonorus: [Toco6ue ayist moctynaromux B By3sl. — M., 2012..

MULTIMEDIA - noanepsxka kypca «O011ast 6Moiaorus»

1. JlaGopaTopHslif mpakTukyM. buonorus 6-11 knaccel ( yaueOHOE 31EKTPOHHOE W3IaHH

2 Mynbrumenuitnoe nocobue «1 C: llkona.buonorus 11 xmace»




3. Mynbstumeauitnoe mocooue «EI'D .buonorus .2023»

http://window.edu.ru

http://mmc.berdsk-edu.ru

http://edu.of.ru

www.alleng.ru/d/bio/bio
mml.3dn.ru/load/33-1-0-320
bio.fizteh.ru

www.chgaki.ru

ege09.ru/biology.php
basiceducation.ru/www.baseeducation.ru

[udposbie oOpa3zoBaTeabHbBIE PECYPCH U PECYPCHI CETH UHTEPHET

1. «Ennnas xomnekuus Ludpossix O6pazoBarensHbix Pecypcos» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrponnbIit yueOHUK «BrosorUs».

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kierok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus
6. http://evolution2.narod.ru/index.htm - sBororst

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPA
8. http://planete-zemlya.ru/ - [lnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorust

10. http://bio-nica.narod.ru/index.html - Guonuka
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