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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeETCHUs] TMOAXO0I0B K (OpMHpOBAHHIO COACpKAHMS y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuduke ONOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYeHUN
CYIIIECTBOBAHHS UelIOBeYeCKOro oOrnecTBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOmei
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buomorus», omnpenenseT o00sg3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarommxcs.

B nmporpamvMe mo OuwomorMM TaK)Xe YUYUTBIBAIOTCA TpPEOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YU4eOHBIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pPa30BaHHUS.

B nporpamme mo Ouonoruu (10 kiacc, 6a30BBI YpOBEHB) peaTU30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3yYeHUW OHOJIOTWH, Olarogaps 4YeMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAIOIIeW MPUPOIHON Cpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
TIOJTyYeHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIIAIHBIX 33714, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU
1eIecoo0pa3Horo IMOBEACHUA B OKpYy)Kalolled NpUpPOJHOW cpele, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATETHHOCTH YEIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHOrO mpeamMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOIMS KUBOM NPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiIaxX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYyYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHau3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, MJEH M TOJIXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE y oOOydarommxcs oO0mell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIHbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTMYECKHUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpHI, U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEACTBUIA CBOEH JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzyudaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETH.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
orBoauTcs B 10 knacce — 34 yaca (1 yac B Hezielo)



COILEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocoduet, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoapl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «Mcnonp3oBaHHME pa3IUYHBIX METOJOB MpH
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnocepHBIA.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3allAN
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb Moiiekyibl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KIETKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAIbHBIX BemlecTB B KieTke. [loxnmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE aMUHOKUCIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIHN OEIKOB.



®epmenTtsl — Ouonormueckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TaOko3a, pubo3a u  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eJuTi0I103a). bruonorudeckue GyHKIUU YTIIEBOIOB.

Jlumuael:  Tpurnuiepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckne QyHkumum JgunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie xkucnotel: JHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIUH.

Hwuronorus — Hayka o kierke. Knerounas teopust — npuMep B3anMOAEUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHWUU. METO/Ibl U3yUYEeHUSI KIETKH.

Knerka xak 1enoctHas uBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyael JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiicTBa U pyHkiuu. LluTonnazma u eé
opranouspl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [lolyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPHUH, IJIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOMAOB KJIETKU. BKiltoueHus.

Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnipeneneHne XMMUYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIEN.

Tabmuter u cxembl: «llepuoamueckas TabNMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbI



AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue apa KIeTKn», « YTIIEBOIAbDY, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME I IPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHasi pabora No 2. «M3ydeHue CTpOe€HHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JTUCCUMWISIIUSL (9HEpreTUYecKuii OOMEH) — JBe CTOpPOHBI E€IWHOI0 Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BemecTB: aBTOTpODHBINA U reTepoTpodHbIid. Ponb GpepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpefbl HA GOTOCHHTE3 M CIOCOOBI MOBBIIICHUSI €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DOHepreTnueckuii oOMeH B KieTke. PaciiernsieHue BeIIecTB, BbIACIECHUE U
aKKyMYJMpPOBAHME DSHEPrUM B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe OKuCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHpopmanuu B KIETKe. ['@HETHMUECKUUA KOl U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuate3 PHK. Tpaucmsmus — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucioT. Pomb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie (popMbl ku3HU — BUpYChl. McTopus otkpsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmynoaedunura yenoseka (BMIY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudecknii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JITHK,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anunkanun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli WM TAalUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIponeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sUudHUKU. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, TacTpyisnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHAILHOTO PAa3BUTUA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). BiusHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumelr u cxeMbl: «DoOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpOEHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHE», «l'amMeToreHe3 y MJIECKOMUTAIONIUX U
yesioBekay, «OCHOBHBIE CTaAUU OHTOIEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MIIECKONMUTAoIEero», «Kapuokuues B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJeNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M NU3MEHYHUBOCTh OPraHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiag poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTuYeckuii). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTrdeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpuiHoe CKpeuMBaHue. 3aKOH eJuHO00pa3us THOpPUIIOB TMEPBOIO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTICHUsI TEHOTHITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeIeHUE 1Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['oMOoramMeTHble M Te€TeporamMeTHble oOpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BUIBI H3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrBeHnHass, WM TIe€HOTHUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ mpu4uHbl MyTaluii. MyTarenasie (haKkToOpBbl.
3aKOH rOMOJIOTHYECKUX PAJI0B B HacaeAcTBeHHOW n3MeHurnBocty H. V. BaBumosa.

BuesnepHas HaclIeACTBEHHOCTh M U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OTM3HEIOBRIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONpEJICIICHUE T€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a00jeBaHUsS 4YEJIOBEKAa: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPaACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. IIpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS TeHETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
JKUBOTHBIX W 4eJOoBeKa», «['eHeThka monia», «3aKOHOMEPHOCTH HacJeIO0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MoOJEIU-ANIIIMKAIMA  «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«HenomHoe nmoMuHHMpoBaHue», «JurunbpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKOI H MHuKporpenapar «J[pozodumia» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOM».

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

Jlaboparopnast padbora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBO».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCcoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaAHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tubpuamzanus W e€ ycmnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITambl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTEHUI.
KinonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKojornyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnauupl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuansanus», «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMUCST POCCUUCKOMN
rpaXkJaHCKON MUJAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, HaJlM4he MOTHBallMM K OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OHMOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CITIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U AYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepainuu, npupoae u
OKPYXaroUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA 00YUAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)XKEHUE
3aKOHA U IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPMOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWMOJOTMM, TOHMMAaHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U IMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHUH];



MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA KYJILTYPbl 310POBbS H
3MOIMOHAJILHOIO 0JIarONnoJy4Yns:

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3J0POBBIO U KU3HU JIHOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHUE [IEHHOCTU MacTepCTBa, TPYIO0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  Pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMUSA:

HaJIMYHUE Pa3BUTOIO FKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBbI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUYECKOUN JEATEIBHOCTH SKOJIOTHYECKOMN
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMHU U TMO3HAHUS MUDPA;

MOHUMAaHUE CrnenuPuKu OWOJOTUM KaK HAyKd, OCO3HAHUSA €€ pOoJu B
(GOpMHpPOBAHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
MpECTaBICHUs] 00 OKpYKalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U



oOmiecTBa, B MO3HAHMM HIPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUU MpoOsiIeM
COXPaHEHUs1 IPUPOITHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTHA OMOJIOTUU AJIE COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAMLMHBI, CO3/IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEeCcypcHble  MPOOJEMBbI  Pa3BUTHS
4eJI0BEUECTBA, IIOUCKA MyTeW BBIXOAA U3 INIOOAJTBHBIX 3KOJOTMYECKUX MPOoOJIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OWOJIOIMYECKMX 3HAHUM B LEIsIX
MOBBIIICHUST OO0IIel KyJbTYphl, €CTECTBEHHO-HAy4HOW T'PAMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJTILHOM IPaMOTHOCTH OOy4aroIIMXcs, GOpMUPYEMOM
IIPU U3yYEHUH OMOJIOTHH;

[OHMMaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHbIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMbl€ 3HAaHUS JUIs aHaIW3a MU
OOBSICHEHHUS SIBJIEHUI OKPYKAlOLIEro MUpPa M MPOUCXOASIINX B HEM MU3MEHEHHI,
yMeHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAKTOB H
MUMEIOIIMXCS JAHHBIX C LEJIBIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUA IS
pelieHus Npo0OJIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEATENBHOCTH, TOTOBHOCTH OCYILECTBIATH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO IESTEIbHOCTh MHMBUYaJIbHO U B TPYIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJ/IbTATbBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMSI ydyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble JJI1 (OPMUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOLIUXCS
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaoLIne
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUu(UKy METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SIBJIIEHUE, MPOIIECC,
CUCTEMA, Hay4YHbI (aKkT, NPUHUMII, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TE€OpPHS,
UCClieIOBaHWe,  HAOJIOJICHHE,  WU3MEpPEHHUE, OKCHEPUMEHT U  JIPYIHX),
yHUBEpCcajbHble ydeOHble JeHCTBUS (TO3HABATEJIbHbIE, KOMMYHHKATHUBHbIE,
PETyJISTUBHBIE), oOecrieynBaroIue dbopmupoBaHue GyHKUIMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOW KOMIETEHIMU O0OyYaroluxcsi, CHOCOOHOCTb
oOyuJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,



MHUPOBO33PEHUYECKNE 3HAHWS W  YHUBEpPCAJIbHbIE y4eOHbIE JEUCTBUS B
NO3HABATEIbHON U COLMATIbHOM MTPAKTHUKE.

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBbI CPEIHEr0 OOIIEro
00pa30BaHus JTOJKHBI OTPaXaTh:

OBjanenne YHHUBEPCAJTbHBIMHA yueOHbIMH MO3HABATEIbHBIMH
AeHCTBUSIMHU:

1) 0a3oBble JIOrHYecKue JAeCTBUSI:

CaMOCTOATENBbHO  (OPMYJNHpPOBaTH W aKTyaJIM3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPHU OCBOCHUHM 3HAHUK MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(aHanu3a, cMHTE3a, CpaBHEHMsI, KilacCu(pUKaIuy, 0000IeH ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSMH);

ONpENENATh LENN JACSITEIbHOCTH, 3aJaBasl IMapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl ACSITEIBHOCTH C TOCTABJICHHBIMHU 1IEJISIMU;

UCITI0JIb30BaTh OMOJOTMYECKUE MOHATHUS I OOBSICHEHUS (DAKTOB U SIBJICHHI
YKUBOU IPUPOJBIL,

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, TIO
AQHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/IEJIbHbIE CpeacTBa TSt MpEeACTaBICHUS
CYILIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a
TaKke  TMPOTUBOPEYMH  pa3sHOTO  pOJA,  BBISIBJICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUTAH PEHICHUS MPOOJEMBbl ¢ YYETOM aHAIM3a MMEIOITUXCS
MaTepUaJbHbIX U HEMATEPUAJIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEILHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe MCCIIe0BaTEIbCKUE N1eiCTBUSA:

BJIAJICTh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM M IPOSKTHON JIeATeTLHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMUS;

WCIIOJb30BaTh PAa3IMYHbIE BHUJIBI JIEATEIIBHOCTH [0 MOJYYEHUI0 HOBOTO
3HAHMS, €r0 HWHTEpPHpeTaluH, MPeoOpa3OBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUEOHBIX U COIMATIBHBIX MPOEKTOB,;



(GbopMUpPOBaTh HAYUYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOYEBBIMU OHATHUSAMHU U METOJAMH;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJM3UpPOBaTh 3ajaady,
BBIIBUraTh THIOTE3y €€ pelIeHMs, HAXOAWUThb apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJE PpEIICHHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAal[UsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

OCYULIECTBJIATh LIEJEHANIPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JEeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATEJbHYI0 U MPAKTUYECKYIO OO01acTu
KU3HEJIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTe;

BBIJIBUT'aTh HOBBIE WJEH, MpeyiaraTb OpUTMHAJIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMALMH (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B VIHTEpHeTe), aHAJIM3UPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (OPM IPEICTABICHUS, KPUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
otbope Ouosornueckoil mHGOpMAIUKA, HEOOXOIUMON ISl BBITIOJHEHHUS YUeOHBIX
3azay;

NpuUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATh KyJIbTYpPY aKTUBHOI'O MCIOJIB30BAHMS PA3ITUYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTaBIICHUS
Oononornyeckod uHpopmauu (cXeMbl, rpaduKu, TUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCMOJb30BaTh HAay4yHBIM S3bIK B KauecTBE CpeAcTBa IMpH padbore C
Ovonornyeckod HHPOpMalMe: TPUMEHATh XHUMHUYECKHe, (U3UYECKUE U
MaTeMaTUYeCKUe 3HAKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HarJIsiAHOCTH;



BIIAJI€Th ~ HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMmaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBJjaieHne YHUBEPCATbHBIMIA KOMMYHHUKATHUBHBIMH J1€/iCTBUSIMU:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BeeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUSI OTHOCUTEIHHO BBHIMIOJHEHUS MpejjiaracMoi
3a/1a4ud, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIUMN APYrUX YYaACTHHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COITMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETb CMSTYaTh KOH(MDJIUKTHI U BECTU MEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHIWBUAYaJbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUNA C YYETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICMCTBUS IO €€ JIOCTHUKEHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiTh poiad ¢ YY4E€TOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEro BKJAJa M KaXJOr0 YyYacTHUKA KOMaH]IbI B
oOmuit pe3ysabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

OpeaJiaraTb HOBBIE TIPOEKThI, OLEHUBATh WAEHU C TMO3UIMM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUIECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3IUYHBIX
CUTYaIMsSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUIIUATHBHBIM.

OBJaieHNe YHHBEPCATbHBIMH PeryJsTUBHBIMHU A€iICTBUAMM:

1) camoopranusanus:

WCIIOJB30BaTh OHMOJOTMYECKUE 3HAHMS [IJIs BBISBICHUS MpPoOJieM U HX
pEIIeHNs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;



BbIOMpaTh Ha OCHOBE OHOJOTMYECKMX 3HAHHWM IIeJieBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M IMOCTYNKAaX MO OTHOLICHUIO K >KHBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIBHO OCYILIECTBIIATH IO3HABATENIBHYIO NESITENBHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/7aui B 00pa30BaTEIbHOM
NESATEIbHOCTU U JKU3HEHHBIX CUTYalUsAX;

CaMOCTOATENILHO COCTABJIATh IUIAH pPEIIeHHUs NpodsiieMbl €  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacCHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTb
34 pEIICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJETh  HABBIKAMM  IIO3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HaHHUS
COBEPLIAEMBIX JEUCTBUA W MBICIMUTEIBHBIX IPOLECCOB, WX PE3YyJIbTATOB H
OCHOBAaHMM, MCIHOJB30BaTh MPUEMBI PEIIEKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OILICHUBATh PUCKHM W CBOEBPEMEHHO NIPUHUMATh PEMIEHUS IO HUX
CHIDKEHHIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX [pPU aHAINU3E pPE3yJIbTaTOB
NEATEIBbHOCTH;

3) npuHsATHE ce0s M APYIrUx:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX [pPU aHAJINU3E PE3yJIbTaTOB
NEATEIBbHOCTH;

IIpU3HAaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKWY;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP C TO3HUIMU JPYTOro 4eJoBeKa.

HPEAMETHBIE PE3YJIbTATDHI

[IpenmeTHbie pe3ynbTarhl ocBoeHHUS nporpammbl COO 1o Owonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
HAyYHbBIC 3HAHUS, YMEHUS U CIOCOOBI IEHCTBHUIA 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUIO0 3HAHUN, BUJBI JIEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U



MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTYyaIlUsX, a TAaKXKe B PEaTbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUSI.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa M HAay4YHOTO MHMPOBO33PEHHMs, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOruu, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHI:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIeCTB U MpeBpallcHue
SHEPIuM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAS] OPraHU3alMsl KUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OHOJIOTMYECKHE TEeOopuu (KJIETOYHas, XPOMOCOMHa,
MyTaIlMOHHAsI, IIEHTpaJbHAS JOTrMa MOJICKYJIApHON Ouomorun), 3akoHbl (I
Mennens, T. Moprana, H. . BaBuioBa) u ydeHus (0 LeHTpax MHOTooOpaszusi u
MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuid H. . BaBuioBa), onpenensiTe rpaHULbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJOTHU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alusl U IMPOBEIICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIC MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO0 M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUs, WHIAMBHUIYAJbHOIO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOJIOTUYECKUX
IPOLIECCOB M SIBJICHUM, JUIsl MPUHATUS MPAKTHUYECKUX PELICHUI B MOBCEIHEBHOM
KU3HU C LEJIbl0 oOecnedyeHus 0e30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY KaIOILLUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYIKAIOIIEH
OPUPOTHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUIM
COBPEMEHHOM ouonoruu U OMOTEXHOJIOTUM I palMOHAJIBHOTO
MIPUPOIOTIOIb30BAHUS;



YMEHUE peIlaTh JJIEMEHTApHBIE TEHETUYECKHWE 3aJadyl Ha MOHO- U
IUTUOPUIHOE CKPEIIUBAHUE, CIETUICHHOE HACJIeJJOBAaHHE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIpe/CKa3aHus HACIICIOBAHUS IMPU3HAKOB Yy
OpTaHU3MOB;

YMEHHUE BBIMOIHATh JTA0OPATOPHBIE M TPAKTUYECKHE PabOTHI, COOIIOAATH
mpaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPHUTHYECKH OIICHUBATh M HWHTEPHPETHPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO COJAEP)KAaHWSA, BKIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeICTBa MACCOBOW MH(POPMAIIUH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), ATHYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBaHW B OHOJIOTHUH,
MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHMCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ass 6MoIOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
bubnuoreka [JOK
1 b 2 0.5
HOJIOTHA Kak Hayika https://m.edsoo.ru/7f41¢292
2 JKuBbIe cucTeMbl U UX OpPraHU3ALMS 1 bubmmorexa [OK
p . https://m.edsoo.ru/7f41¢292
. bubnmuorexa [JOK
3 XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 8 0,5 httns:/m.edsoo.ru/7f4 1292
but6mmoreka [JOK
4 IKH3HEAISATENLHOCTE KITKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOxeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 bubnmuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh 1 I3BMEHUYHUBOCTD 2 0.5 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [{JOK
OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 1,5










INOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
Jlara
Ne undpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl
Bbu6mmorexa [JOK
1 buonorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTuyeckas padora Ne 1
2 «/crionp30BaHre pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e¢6122
METOJIOB MPU U3YUYEHUU
OMOIOTHUECKUX 0OBEKTOBY
3 buosiornueckue cuctemsl, MpoIecchl 1 bubnuoreka [JOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
XUMUYECKUH coCTaB KJIeTku. Boga u bubmuoreka [JOK
4 1
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674e
but6mmoreka [{OK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHC HEIKOB https://m.edso00.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [JOK
KaTaINTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIA3bI
WJIM KaTaasbl)»
7 VraeBonnl. JInnuael 1 bu6mmoreka [IOK




https://m.eds00.ru/863e6870

bu6mmoreka [IOK
8 Hyxniennoseie kuenotel. AT® https://m.edso0.ru/863e6d5c
9 Hctopus u meToabl U3y4eHUs bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1ienoctHas xuBas
cucrema
bub6mmoreka [{OK
11 CtpoeHune 3yKapuOTHYECKOU KIIETKH. https://m.edso0.ru/863e6ff0
https://m.edso00.1ru/863e716¢
bubmuoreka [JOK
12 OOMEH BEWECTB MM METa00IH3M https://m.eds00.ru/863e766¢
bu6nmoreka [JOK
13 PorocuHTes. XemocHHTe https://m.edsoo0.ru/863e7¢98
. bubmuoreka [JOK
14 Juepreruieckuii 0omen https://m.edsoo.ru/863e7aae
15 JKu3zHeHHBIN UK KieTku. [lenenue bu6mmoreka [{OK
KJIETKU. MUTO3. https://m.edsoo.ru/863e7dc4
16 buocunres 6enka. Peakimst bubmuoreka [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
17 Tpancms — Guocumtes beka https://m.edsoo.ru/863e796¢
13 Hexnerounsie ¢popMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
Bbu6mmorexa [JOK
19 @OopMBI pa3MHOXKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bu6mmoreka [JOK




https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE TTOJOBBIX

bu6mmoreka [{OK

21
KJ1eToK. Omiog0TBOpEHHE. https://m.edsoo.ru/863e81b6
2 WnauBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
7 I'eneruka — Hayka o bubnuoreka [IOK
HACJEeACTBEHHOCTH U U3MEHUYUBOCTU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 NpHU3HaKoB. MoHOrnOpuaHoE bubmorexa HOK
p ) pHA https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOpUIHOE CKpEIUBAaHUE. 3aKOH
25 §e3aBI/I1:():I/IMOFO HaIZ:JIe OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CueruieHHOE HaclieOBaHUE but6mmoreka [{OK
MPU3HAKOB. https://m.edsoo.ru/863e8c60
7 I'eneruka nona. Hacnenosanue bubnuotexa [JOK
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menumBocTh. HeHnacieacTeeHHas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuenue bubnuoreka [IOK
28 . 0.5
MOAN(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BaApUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOIN»
29 HacnencrBenHass N'3MEHUYNBOCTD bubmorexa OK
a ) https://m.edsoo.ru/863e8efe
bu6mmoreka [{OK
30 T
CHETHEA HelobeKa https://m.edsoo.ru/863e8d78
31 PesepBubIil ypok. O60011eHE 1O




Teme «HacneacTBeHHOCTh U
HU3MCHYHUBOCTb OPraHU3MOB»

32 Cerexus Kak HayKa H IpoIece 1 bubmorexa HOK
Tt y pott https://m.edsoo.ru/863e¢9214

1 MeToabl M TOCTHKEHUS CEJIEKITNHT | bu6mmoreka [{OK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buortexHomorus Kak oTpacib | bubnmoreka [JOK

IIPOU3BOJICTBA

https://m.edsoo.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

34

1,5




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






