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HOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamMma «EcTecTBEHHO - Hay4Hasi TpaMOTHOCTB» 11 Kkitacc pa3paboTaHa B COOTBETCTBUU
¢ 3akoHoM 00 OOpa3oBanuu, TpeboBanusmu PexnepansHoro I'ocygapcTBeHHOro 00pa30BaTEILHOIO
cTanzapTa OCHOBHOro obmero ooOpaszoBanus, ®OIl COO, OcHoBHON 00pa30BaTENbHON HPOTPAMMOIL
cpeanero obmero ob6pazoanus MBOY Hanosckoir COL, kanenmapueiM y4eOHBIM rpadguxom MBOY
NBanosckoit COII na 2023-2024 yueGnsiii ron, [Tonoxenuem o padoueit mporpamme MBOY MBanoBckoi
coul

Ywucao vacoB, OTBEICHHBIX /ISl M3YYCHUS BHEYPOUHOH NesTenbHOCTH 1o (usuke «EctecTBeHHO -
HayyHasi TpaMOTHOCTB» B 11 kiacce coctasisiet 34 yaca (1 yac B Heneno).

Paboyas mnporpaMma OpHEHTHpPOBaHa Ha YYEOHUKH, KOTOpPBIE BXOISIT B CUCTEMY Yy4eOHO-
METOMYECKUX KOMIUIEKTOB IIpeAMEeTHON uHuH 1. 51. Msakumes.

PaGouast mporpamMma paccuMTaHa Ha HCIOJIb30BAaHHE COBPEMEHHOTO OOOpYyHOBaHMS IIEHTpa
€CTECTBEHHO-HAYYHONH M TEXHOJIOTMYecKoll HampaBiieHHocTH «Touka pocta». Ha 6aze unentpa «Touka
pocTa» MpeayCMOTpEeHa peanu3alus 00pa3oBaTelIbHBIX MPOTPAMM  €CTECTBEHHO — HAy4dHOH U
TEXHOJIOTUYECKON HAIPaBJICHHOCTH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHMSMHU 3aKOHOIATEIHCTBA B
cepe oOpazoBaHus U ¢ yueToM pekomeHganuii enepaabHOro oneparopa ydeOHoro npeamera «Ousukay.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O ITIPEJIMETA

JInyHOCTHBIE pe3yaIbTaThl

I'paxnanckoe BOoCIMTaHUE:

— cOPMHPOBAHHOCTH TPAKIAHCKON MO3UIMK 00YyUaIOMIErocs KaK akTHBHOTO U OTBETCTBEHHOTO YJICHA
poccuiickoro o0IecTBa;

— IPUHATHE TPAJAULMOHHBIX 00LEYETOBEUECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX I'PaXAAHCKOro0 OOLIECTBa, y4acTBOBATH B
CaMOYINPAaBJIECHUH B IIKOJIE U JETCKO-IOHOUIECKUX OpraHU3alusiX;

— YMEHHE B3aMMOJICHCTBOBATh C COIMAJIHHBIMH WHCTUTYTAMH B COOTBETCTBHHM C HMX (DYHKUIUSAMHU H
Ha3HAYECHUEM;

— TOTOBHOCTb K T'YMaHUTAapHOM U BOJOHTEPCKOM NEATEIBHOCTH.

[TaTpuoTnueckoe BOCIMTAHUE:

— ¢(hOpPMHPOBAHHOCTH POCCUMCKOM IpaXkAaHCKOW UACHTUYHOCTH, TATPUOTU3MA,

— LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTHKEHHSIM POCCUHCKHUX YYEHBIX B
o6sacTu (PU3UKHU U TEXHHKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE!

— ¢(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBE/ICHUS;

— CIOCOOHOCTh OILIEHMBAaTh CHUTyallMl0 M IPUHUMATh OCO3HAHHBIE pEIICHUs, OPUEHTHUPYSACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHCJIE B EATEIILHOCTH YUEHOTO;

— OCO3HaHME JUYHOTO BKJa/la B MOCTPOCHUE YCTOMUNBOTO OYyAyIIEro.

DCTETHYECKOE BOCIIUTAHUE:

— OCTETUYECKOE OTHOILIEHUWE K MHpY, BKJIIOYas HCTETUKY HAy4YHOIO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil HayKe.

TpynoBoe BocnuTaHue:

— HUHTEpeC K pa3luyHbIM cdepam npodeccruoHANbHON [eSTENbHOCTH, B TOM YHUCJE CBSI3aHHBIM C
(M3UKONM W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymiell mpodeccuu W peann30BbIBATH
cOOCTBEHHBIE KUZHEHHbBIE TJIaHbI;

— TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (GU3HKH HA MPOTSHKEHUN
BCEU JKU3HU.

DKOJIOTMYECKOE BOCIIUTAHUE:

— ¢(hOpPMHPOBAHHOCTH KOJIOTHUYECKOIN KYJIbTYphI, OCO3HAHUE TJI00ATBHOIO XapaKTepa HKOJIOTHYECKUX
npooseM;

— IUIAaHUPOBAHUE M OCYILIECTBJICHHE JACUCTBUN B OKpYKalollel cpele Ha OCHOBE 3HAHUS Leiel
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA,

— paclIMpeHHe OMbITa JEeSITeILHOCTH KOJIOTUYECKONW HAMpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUMN
o Gpu3uKe.

LlenHOCTH HayYHOTO TO3HAHUSA:

— c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
(buznueckoil HayKu;

— OCO3HAHME LIEHHOCTH HAy4YHOM [eATENbHOCTH, TOTOBHOCTH B IIpoliecce U3y4eHUs (U3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JeSITeIbHOCTh MHIUBUYAIBHO U B TPYIITIE.

B mpouecce mOCTHXKEHUS JIMYHOCTHBIX pE3YJIbTaTOB OCBOEHHUS MPOTrpaMMbl CpPEIHEro o0Iero
oOpa3oBaHuss 1o ¢u3MKe y OOyyalolMXCsl COBEPLICHCTBYETCS  AMOLMOHAIBHBIM  WHTEJUIEKT,
Ipearnojararuil chpopMUPOBAaHHOCTb:

— CAaMOCO3HAaHUS, BKIIIOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHME, BHJIEThH
HanpaBJIeHUs Pa3BUTUS COOCTBEHHOM IMOIIMOHANBHON C(ephl, ObITh YBEPEHHBIM B cebe;

— CaMOpPETYIMPOBaHUs, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AJANTUPOBAThCA K 3MOIMOHAIBHBIM M3MEHEHUSM U MPOSBIATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHUBAlLMM, BKJIKOYAIOMIEH CTPEMJIEHHE K JOCTM)KEHMIO LIEIM U YCHEXY, ONTUMH3M,
MHULMATUBHOCTh, YMEHUE JIEICTBOBATH, HCXO/I U3 CBOMX BO3MOXKHOCTEN;

— 3MIIaTHH, BKIIOYAIOIIEH cocoOOHOCTh MOHUMATh 3MOIIMOHAIEHOE COCTOSIHUE JPYTUX, YYUTHIBATh €ro



IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U COMEPEKHUBAHUIO;
— COLMAIBHBIX HABBIKOB, BKIIIOYAIOIINUX CIOCOOHOCTh BBHICTPAUBATh OTHOLICHUS C APYTUMH JIOJIBMHU,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

MeTtanpeaMeTHbIe pe3yabTAThI

YHuBepcalbHbIC MO3HABATEIHHBIC ACHCTBUS

ba3oBsie lornyeckue JeNCTBUSA:

— CaMOCTOATENHLHO (POPMYITUPOBATH M AKTYaIH3UPOBATh MIPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

— ONPEICNATH SN JISATSIBHOCTH, 33]IaBaTh apaMeTPhl U KPUTEPUH UX JTOCTIKCHUS,

— BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPUBACMBIX (PH3NICCKHUX SBIICHHUSX;

— pa3pabaTeiBaTh IUIAaH pEHICHHS MPOOJIEMBl C YYE€TOM aHAIM3a HMMCIOIIUXCS MATePHATBHBIX U
HEMaTEPHUATBLHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IICISM, OICHUBATH
PUCKH TIOCTICICTBHIA JICATEIILHOCTH,

— KOOPJMHUPOBATH U BBITIOJIHSTH padOTy B YCIIOBHSX PEAbHOTO, BUPTYAITBHOTO M KOMOHMHUPOBAHHOTO
B3aUMOJICHCTBHS,

— pa3BHUBATh KPEATHBHOE MBINIJICHHUE TP PEIICHUN )KH3HESHHBIX MTPOOIIEM.

ba3oBbie nccnemoBaTeNbCKUE IEHCTBUS:

— BIIQJICTh HAYYHOUW TEPMHUHOJIOTUEH, KITFOUEBBIMHY IMOHATHUSIMHU ¥ METOIaMU (PU3HUECKON HAYKH,

— BJIaJETh HABBIKAMH YYEOHO-HCCIIETOBATEILCKOW M MPOEKTHOW JEATENILHOCTH B 00JacTH (PH3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB pemieHHs 3amad (hU3H4ecKoro
COJIepKaHUsI, IPUMEHEHHUIO PA3IMYHBIX METO0B TTO3HAHWS;

— BIQJETh BHUJAMH JCATCILHOCTH TIO0 TIOJYYSHUIO HOBOTO 3HAHHS, €ro WHTEPIPETAIWH,
PeoOPa30BaAHMUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE MPU CO3JIaHUU YUESOHBIX
MIPOEKTOB B 007aCTH (PU3UKY;

— BBISBIISITh MPUYUHHO-CIICACTBEHHbIE CBA3M U AaKTYaIM3UpPOBATh 33/ayy, BBIABUTATh THIOTE3y €€
pelIeHrs, HaXOAUTh apTyMEHTHI JJIsl J0Ka3aTelIbCTBA CBOMX YTBEP)KIEHUH, 3a]]aBaTh MapaMeTpbl U KpUTEPUU
pelIeHus;

— aHAIM3UPOBATh TMOJYYECHHBIE B XOJI€ PEHICHMs 3aJaud pe3yJabTaTbl, KPUTHUYECKH OLIEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

— CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JESATENLHOCTH, B TOM YHCIE
MIpU U3y4eHUH (PU3UKU;

— JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPHUOOPETEHHBIH OIBIT;

— YMETb [IEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACIATEIbHOCTH;

— yMEeTb UHTErPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeil;

— BBIJBUIaTh HOBBIC HJIEW, Ipe/JiaraTh OPUTHHAJIBHBIC MOAXOJbI U PELIEHHS; CTaBUTh MPOOJIEMbI U
3aJ1auu, JOIMYCKAIOUINe albTEPHATUBHBIC PEIICHHUS.

Pabota ¢ nadopmanmeii:

— BIIQJIETh HaBbIKAMU MOJy4YeHHs] HHPOpMaAUU (PU3NYECKOTO COJCP)KAHUS U3 MCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHAJIN3, CUCTEMATH3AIMI0 U UHTEPIPETALUI0 HHPOpPMAIUU
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

— OIICHMBATh IOCTOBEPHOCTH MH(POPMAIINH;

— HUCIOJIb30BAaTh CpEACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B peEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a7a4 C COOMOJeHHEM TPeOOBaHHI APrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus, TMpPaBOBBIX W OTHYECKUX HOPM, HOPM
nH(GOpPMAIMOHHOH 0€301MacHOCTH;

— CO37aBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUS B pa3IMuHBIX (opmartax ¢ y4éToM Ha3zHAUYEHUs
nH(MOpPMAIIUY U IIeTIEBOH ayIUTOpUU, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

YHuBepcanbHble KOMMYHUKATUBHBIC JEHCTBUS

Oouienue:

— OCYIIECTBIATH OOIIEHNE HAa ypoKaX (PU3HKHU U BO BHEYPOUHOU EATEIHHOCTH;

— pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTyallul U CMSATYaTh KOH(IUKTHI;

— Pa3BEPHYTO U JOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.



CoBMecTHas 1€ATENbHOCTB!

— TIOHMMATh U MCIIOJIb30BATh MIPEUMYIIECTBA KOMaHIHOW M UHIAMBHIyIbHOMN paboTHI;

— BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBHM ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJIOI'0 WICHA KOJIJICKTHUBA,;

— IIPUHUMATD LEJIM COBMECTHON NIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JIEHUCTBUSA 10 €€
JTOCTH)KEHHUIO: COCTABIIATH IUIAH JEHCTBUMN, paclpenesaTh POk ¢ Y4€TOM MHEHUH Y4aCTHUKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

— OIIGHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKIOTO yJYaCTHUKA KOMaHIBI B OOMIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

— IpeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UJEU C MO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

— OCYIIECTBJIATh IO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3JIUYHBIX CHUTyalUsX, MPOSBIATDH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATUBHBIM.

YHuBepcanbHbIE PETYIATUBHBIEC IEHCTBUS

Camoopranu3anus:

— CaMOCTOSITEIbHO OCYILECTBIATH [MO3HABATEIbHYIO JIEATEIBHOCTh B 00IacTH (PU3MKU U aCTPOHOMMH,
BBISIBJISITH POOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEIbHO COCTaBJIAThH IUIAH PEIICHUs] pacUETHBIX M KaUeCTBEHHBIX 3ajay, IUIaH BBINIOJHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U PEAIOYTEHHUI;

— J1aBaTh OLIEHKY HOBBIM CUTYAallHsIM;

— paciupsTh paMKH1 y4eOHOTO ITpeIMeTa Ha OCHOBE JTMUHBIX IPEINOUTEHHII;

— JleNlaTh OCO3HAHHBIN BBIOOD, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

— OILICHUBATh MPUOOPETEHHBIN OMBIT;

— cnocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBJICHUIO HPYAULMU B 007IacTH (PU3MKH, TMOCTOSIHHO
TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpOJIb:

— JlaBaTh OLIEHKY HOBBIM CHUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3yJIBTAaTOB LICIISAM;

— BJIaJETh HaBBIKAMU I103HABATEIbHON pe(IeKcuM Kak OCO3HaHMS COBEpLIAEMbIX JCHCTBUH H
MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMM; UCIOJIB30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH
CUTYalllH, BBIOOpa BEPHOTO PEILICHMS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLICHUS 10 UX CHUKECHUIO;

— IPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH.

ITpunstue ceds u Apyrux:

— IpUHUMaTh ce0sl, MOHMMAsl CBOU HEIOCTATKU U JOCTOUHCTBA;

— IPUHUMAaTh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

— IpU3HABaTh CBOE MPaBO U MPaBO APYIHX HA OLIUOKH.

IIpenmeTHbie pe3yJibTAThI

B nmpouiecce nzyueHus Kypca yueHUK HAYYHTCS:

— JIEeMOHCTPHUpPOBATh Ha IpUMEpax pojb U MeCTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM HaydyHOM
KapTUHBI MUPA, B Pa3BUTUU

COBPEMEHHOM TEXHUKH M TEXHOJIOTHil, B MPAKTUYECKON NEATEIbHOCTH JIIOCH;

— YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUCHHBIX (PU3UUYECKUX MOAesei

— pacrno3HaBaTh (pu3MyecKHe sBIEHUS (TMpoLecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA U DIIEKTPOINHAMUKH

— OIHKCBIBATh U3YUYECHHBIE 3JIEKTPUUYECKUE CBOICTBA BEIIECTBA M JIEKTPUUYECKUE SBICHUS (IPOLIECCHI),
UCIOJIB3YS (PU3UYECKUE BEITUUUHBI
- OMHCAHMM TPABUIBHO TPAKTOBATh (UIUYECKHI CMBICI HCIOJb3yeMbIX BEIMYUH, WX OOO3HAYEHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

— O0OBSACHATH OCHOBHBIE TPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3inyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

— BBINOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEOBAHUIO (PU3MUYECKHUX SBJICHUN U MPOLIECCOB C UCIIOIb30BAHUEM



NpSIMBIX M KOCBEHHBIX M3MEPEHUil: MpH 3TOM (GopMyIupoBaTh MpodiieMy/3afady U TM- MOTE3y y4eOHOTO
OKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O00OpYIOBAaHMS; MPOBOAUTH ONBIT H
(hopMyITHUPOBATH BHIBOJIBI;

— OCYLIECTBIISITh NPSMBbIE U KOCBEHHBIE H3MEpEHHUs (PU3MYECKHX BEIMYHMH, NPH ATOM BBIOHPATH
ONTUMAJIBHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKH [TOTPEIIHOCTEN N3MEPEHUI;

— coOmoaTh mpaBuia Oe30MacHOro TpyJda IMpH MPOBEACHUWU HCCIECJOBAHMN B paMKax y4eOHOTro
OKCIEPUMEHTa,  y4eOHO-MCCIICOBATENILCKOM W MPOEKTHOW  JEATENbHOCTH C  HCHOJIB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

— pemath pacu€THBIE 3a7a4M C SBHO 33/IaHHON (PU3MUYECKON MOJENBIO, UCIONB3YS (PHU3NIECKUE 3aKOHBI
U IPUHLIMIIBI; HA OCHOBE aHalIM3a YCJIOBUS 3a/laui BBIOMPATh (PU3MUECKYIO MOJIENb, BBIIEIATh (PU3NUECKUE
BEIMYUHBI U (POPMYJBI, HEOOXOIMMEBIE ISl €€ PElIeHHs, NMPOBOAUTH PACcUETHl U OICHWBATH PEATbHOCTD
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

— pelaTh KaueCTBEHHBIE 337a4: BHICTPAUBATD JIOTHYECKH HEIPOTUBOPEUUBYIO IIETIOYKY PACCYKIEHUI
C OMOPO} Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

— HCIOJIb30BAaTh IPHU PELICHUU Y4YEOHBIX 3a/7ad COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTMM IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlMA U TPEJICTaBICHUS YU4eOHOH W  HAyIHO-TIOMYJISIPHOMN
nHpOpMAINY, TOJYYEHHOW W3 pa3NUYHBIX HMCTOYHHUKOB; KPUTHUECKH aHAIU3UPOBATH MOIYYIaeM YO
nH(pOpMaLHIO;

— TPUBOJIUTH TPUMEpPHI BKJIaJa POCCHMCKHX W 3apyOekHBIX YYEHBIX-(DM3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

— HUCIOJIb30BAaTh TEOPETHUECKWE 3HaHWA N0 (U3MKe B TOBCEIHEBHOM >XM3HM s oOecredeHus
0€30MacHOCTH IpU 0OpalieHNH ¢ MPUOOpaMu U TEXHUUYECKUMH YCTPOMCTBAMH, JUIsl COXpPAHEHUS 370POBbs U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpee;

— paboTaTh B TPYIIE C BHIIOIHEHHEM Pa3IUYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIIH,
palMOHAJIbHO paCHpeNeNaTh O00S3aHHOCTH U IJIAHMPOBATh JAEATEIBHOCTh B HECTAHAAPTHBIX CHUTyalUsX,
aJIeKBaTHO OIICHUBATh BKJIAJ] K&KJOI0 U3 YYaCTHUKOB I'PYIIIEI B pEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



COJEPKAHHME YYEBHOTI' O ITIPEJIMETA

CopepxatenbHbIi OJIOK Kypca (hOpMHPYETCss Ha OCHOBE TEMATHUECKUX UCCIICIOBAHUI M BKITFOYACT
OCHOBHBIE MPEJIMETHBIC 3HAHMSI U3 PA3TUYHBIX pa3aenoB Gu3Mku. Tem caMbIM 00eCTIeunBaeTCsl €IMHCTBO
MPUMEHUMOCTH (PU3NICCKUX 3HAHUN K Pa3IMUHBIM MIPOIIECCaM B KHU3HU, PUPOEC, OKPYKAIOIIEM MHUPE.

HazBanmue Conep:xanue Tempbl 12a60paTOPHBIX U O6opynos
pa3aesioB u yueOHO# TeMbl NPaKTHYeCKUX pabor, aHue
TeM CaMOCTOSITEJIbHBIX PadoT U
T.l. (B3aBUCHUMOCTH OT aop
npeaMera)
Beenenne BBoanoe 3ausarue. Lenu LTop
U 3a1a4¥ Kypca. TexHuka https://r?Sh.edU.rU/
6E30MACHOCTH. https://cifra.school
3HAKOMCTBO C IIU(PPOBOF Obopynosanue:
. KOMIIBIOTEP, TPOSKTOP
nabopatopueii «Touka TTudposas
pocta» nadoparopus «Touka
pocTan(aaTuuK
BPEMEHU,JABJICHUS,
TEeMIIepaTyphl)
Poan Cucrema eIMHHII, Jlaboparopuast pabora ITOPhttps://resh.edu.ru/
IKCIepu IIOHATHE O IPAMBIX U ((I/I3MepeHI/Ie IIEHBI ACIICHUA
MEHTa B KOCBCHHBIXU3MECPCHUAX. HpI/I60pOB2 aMII€pMeETpa, Oﬁopyz]oga]-[ne;
JKUZHU DuznyecKuit BOJIbTMETPA, MAHOMETPA». MPUOOPHI: aMITEPMETP,
YeJI0BEK 3KCIIEpUMEHT. Buipl BOJIBTMETP, MAHOMETP.
a (mzmueckoro [udposas
OKCIIEPUMEHTA. nmabopatopus «Touka
ITorpemHocTthb pocTa»
n3MepeHud. Bupl
MOTPEIIHOCTEN
uzMepenud. Pacuér
MOTPEITHOCTH
H3MEpCHHS.
JlaGopaTopHaspabora
«3mepenue 11eHbl
TeICHHsI TIPUOOPOB:
amrepMerpa,
BOJILTMETPA,
maHomeTrpay. [TpaBuiia
oopmitenus mabopaTopHOH
paboTEHL.
Du3n4 Kpucrannuueckue un JlaboparopHbrit HOP
ecKHe amop¢usbIe Tena. Bujs MPAKTHKYM: https://resh.edu.ru/
cBOjiCcT KPUCTAJUTHYECKUX HccnenoBanue https://www.yaklass.ru
Ba pemérok. CBolicTBa MEXaHUUYECKOI'0 COCTaBa / O6opynoBanmue:
MOYBBI TBEPJBIX TEJL MOYBHI; KOMIBIOTEP, IPOEKTOP,

Audpdysus.

BrnaxHocTs,
MApHUKOBBIN 2P PeKT.
KanumnspHocTs.
Buas! Tennonepenaun.
Tenno€MKoCTb.
KonudecTBo TEMIOTHI.
Y nenbHast
TEINIOEMKOCTD

HccrnenoBanne BIaKHOCTH
MTOYBEI;

Hccnenosanue
TEMJIONPOBOJHOCTH MOYBHI;
MonenupoBanue
MEXaHU3Ma «IapHUKOBOIO
addexrar

HccnenoBanue
TJI0I0POIUSI TTOYBBI

[udposas
naboparopust «Touka

pocTa»(maTauk
TeMIIepaTyp,
TeMIIepaTypHBIN 30H],
pH- meTp mdporoit
JaTYHK, DJICKTPOHHBIH
MHUKPOCKOII),
000pyaOBaHKE K



https://resh.edu.ru/
https://cifra.school/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

METOJIOM OHOTECTOB;
HccnenoBanue
3aBUCUMOCTHU TEMIIEPaTyphl
IIOYBBI OT TOJIIIUHBI
CHE)KHOTO MOKPOBA.

K101 padoTe.

buopusuueck | TemnoBoe IBHKEHHUE. JlaboparopHblit aop
ne CBs13b TEMITEpaTyphI HPAKTHKYM: https://resh.edu.ru/
HCCIeIOBAHMS | Tejla CO CKOPOCTHIO OnpeeneHne BCX0KECTH U https://www.yaklass.ru/
JBHKECHHS €10 MIERI DHEPIuy Npopacranus ceMsH; | OOopymoBaHue:
Buyrpennss Wsyuenue criekrpa KOMIIBIOTED,
SHEpTHSL. MOTJIONIECHNS TTATMEHTOB IPOEKTOP,
SHeprus. 3aKOH BBITSDKKH CIIEKTPOCKOTIOM; [udposast
COXpaHEHHS SHEPTUH. BrmsHue CiekTpoB cBeTa Ha naboparopus «Touka
@otob, Dmeprus WHTCHCUBHOCTD BBIJICTICHUS pocTa» (HaTaHK
IMITYTbC (hOTOHA. KUCJIOpOaa pu (POTOCHHTESE; TeMITepaTyp,
DOTOCHHTES. 3aBUCUMOCTb TPAHCIUPALIUU TeMIepaTypHBIil 30K,
Cno HBIHi cocTaB 0eoro 1 TEMIICpATYpbI OT ILIOTHaH pH- meTp mudposoii
MIOBEPXHOCTH JIUCTHEB; .
CBeTa. IlBeT. Brusiaue VisMepeHHe RIAKHOCTH K JATYHK, SJTEKTPOHHBINA
OCBEIIEHHOCTH Ha TeMIIePaTyPHL B KIACCE U MHUKPOCKOTI),
pazIuyHbIE OKOIO PACTEHI; 060py;1013aH1/1e K
OMOJIOTHYECKHE TIPOIIECCHI. KaXJ01 paboTe.
HaOmronenne onTnyeckux
SABJICHU: OTPaKECHMUS,
MIPEeIOMIICHUS, TUCTIEPCHUH.
[TonsiTue crekrpa:
MIOTJIOIEHUS], UCITYCKAHMUSI.
YcerpoiicTBo
CHEKTPOCKOMaA.
TpaHncnupaius. Y poBHH
OCBEIIEHHOCTH PA3IMYHBIX
MIPUPOJIHBIX OOBEKTOB.
Bnusinue ocBeménHocT!
Ha pa3InyHbIe
OMOJIOTMYECKHE MTPOLIECCHI.
duzuveckne OCHOBHBIE TIOJIOKEHHUS JlaGopaTopHbIit Hop
cBOlicTBa MOJICKYJISIPHO- HPAaKTUKYM: https://resh.edu.ru/
KUIKOCTH KHHETUYECKOH Teopuu HUccnenosanue »
1 X OTBITHOC yAEIbHOM O6opynoBanue:
06ocHOBAHHE, TEIUIOTHI KOMIIBIOTED,
BpoyHoBCcKkOe nBUKEHUE. .
Tudbdysus. Xapaxrep TUTABJICHUS JIbJIA; IPOEKTOP,
IBYKOHIS ¥ N3yuenne [udposas
B3aHMOIEHCTRHS 9aCTHII I[BETHOCTH BOJIbI; naboparopus
BemecTBa. OcMOC. Habntonenue «Touka pocra»
Kanunnspaocts. Moaenu ocMoca, (aTumk
CTPOCHUSI Ta30B, HccnenoBanue TeMIeparyp,
KUAKOCTEN U TBEPABIX IJIOTHOCTH TeMIIEpaTypHBbIi
TeJI U OObICHEHHUE KUIKOCTH 3081, pH- meTp
CBOMCTB BEIIECTBA Ha apeoMeTpoM U 1 ppoBoii
OCHOBE 3THUX MOJICIICH. JABIICHHE JMATUHK, TATIHK

TemnoéMKoOCTE.
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KonunuecTBo TEMIoOTHI. KUIKOCTH; BJIAYKHOCTH;
VY nenbHas Temnora Hccnenosanue IEKTPOHHBIN
IIJIaBJICHHUS. AKTUBUPOBAHHOMN MHUKPOCKOII),
[InoTHOCTH BelecTBa. BOJIbL; 000py10BaHUE K
JlaBneHue xKuaKoCTH. Hab6ntonenue K101 pabdoTe.
3akoH Apxumena. OpOYHOBCKOTO
Apeomerp. JBUKCHUS;
I'eomerpuyeckas
ontuka. OTpakeHue
CBeTa. 3aKOHBI
OTpaXCHUA CBCTaA.
IIpenomnenue ceera.
CnosxHblil cocTaB 6e10r0o
ceeta. [IBerT.

Onextpudeckuit 3apsn.  [sa

BHJIA DJIEKTPUYECKUX 3aAPSJIOB.

IIpoBOIHUKY, AMAIEKTPUKU U

MIOJIYIIPOBOJAHMKHU.

DNneKTpUIeCKUi TOK.

DJIEKTPUIECKUN TOK

pacTBopax

DJICKTPOJIHUTOB.

dusuyeckune Mogenu cTpoeHust JlaboparopHbIit HoP

cBOiicTBa rasoB, JKHUJIKOCTEH U HPAKTHKYM: https://resh.edu.ru/

CTPOUTEJNbHBI | TBEPABIX TENI U N3mepenue u oneHka »

X MaTepHAJIOB | OOBSICHEHUE CBOICTB apaMeTpoB O6opynoBaHue:
BCIICCTBA HA OCHOBE MUKpPOKJIMMATA B KOMIIBIOTED,
9TUX MOJCIICH KJIaCCHBIX MIPOEKTOP,
ITapooGpasoBanue 1 TIOMEILECHUSX; Hudposas
KoHzeHcanust. Mcnapenue Hccnenosanme naboparopus «Touka
¥ KHIIeHne. AGCOIIOTHAs 1 BOJIOTIOTJIAICHUSA pocTa» (aaTuuk
OTHOCHTENbHASL CTPOUTEIBHBIX TeMIIepaTyp,
BJIQ’KHOCTE BO3AyXa. MaTepUalIOB; TEMIIEPATYPHBIN 30H,
YpaBHEHHE TEI0BOro W3yueHne mioTHOCTH pH- metp mudposoit
Gananca. 5 CTPOMTEIBHBIX JATYHK, TATIUK
Texnnyeckne ycTpoiictsa MaTepUaJIoB. BJIAXKHOCTH;

" IIPAKTUYICCKOEC 3HeKTpOHHBII>i
MPUMEHEHUE: THTPOMETP U MHKDOCKOII),
MICUXPOMETP, KaJTOPUMETP. 060pyI0BaHHE K
Kanunnapaocts, Kak0it paboTe.
BOJOIIOTJIAIIEHHE.

TBépnoe Teno.

duznyeckne Ilonsitue 06BEMa, JlaGopaTopHbIit LHOP

0COOEHHOCTH IJIOTHOCTH, TUTIOLIATH NPaKTUKYM: https://resh.edu.ru/

YeJ10BeKa IIOBEPXHOCTH. OKCIIEpUMEHTAIBHOE »

Mexannueckoe JABHKEHHE. ornpeneneHue oobéma, Ob6opynoBanue:
OTHOCHTENBHOCTH IJIOTHOCTH U TUIOLIAIN KOMIIBIOTED,
MEXaHMYECKOro MOBEPXHOCTH Tela IIPOEKTOP,
JABUKCHHA. TpaeKTOpHH. YeJI0OBEKA, I_[I/I(l)pOBaH
Ilepemerienne, CKOPOCTh DKCNEPUMEHTAIBHOE naboparopus
(cpenHsist CKOPOCTS, onpeneIeHue CKOPOCTU «Touxka pocra»
MTHOBEHHAsl CKOPOCTB) U pPEaKIMU YEJIOBEKa; (matuux YCC,
YCKOpEHHUE MaTepuabHOU Pacuer cyrounbIx CEKyHJIOMED,
TOUKH Y CKOpeHHe JHEPro3arTpar 4€J0BEKa,; JJIEKTPOHHBIE



https://resh.edu.ru/
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CBOOOJIHOIO ITaJdcHHUS.
3aKOH BCEMHPHOTO

TsaroreHus. Criia TSHKECTH.

3aKOH COXpaHEHHs
SHEPTHUH.

JaBneHue TBEpIbIX TEN U
JKUJIKOCTEH.

H3mepenune yacToThl
CEpIECYHBIX COKpaALICHUHN
JI0 ¥ Tioctie U3NIECKOM
Harpy3Ku C MOMOIIbIO
matunka YCC.

BECHI),
000pyI0BaHKE K
K101 paboTe.




TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

Ne Hara Kon- | Tema 3ansatus IIpumeyanue
3aHATUS BO
4acoB
1 07.09.23 | 1 Beenenne http://history.standart.edu.ru/
http://school-
collection.edu.ru/catalog/teacher/
2 14.09.23 | 1 Ponp skcrepuMeHTa B IKH3HU YEJIOBEKa,
KapTHHA MHpa
3 21.09.23 | 1 Ponp skcrepuMeHTa B IKH3HU YEJIOBEKA,
PAKTHYECKAs NeSITEILHOCTD
du3nyecKne CBOICTBA NOYBbI 84
4 28.09.23 | 1 HccnenoBanue Mexannueckoro | http://school-
COCTaBa MOYBBI collection.edu.ru/catalog/teacher
5 05.10.23 | 1 HccnenoBanue BIAKHOCTH TIOYBBI
6 12.10.23 | 1 HccnenoBanue terutonpoBoiHocTH | http://school-
TTOYBBI collection.edu.ru/catalog/teacher
7 19.10.23 | 1 MonenupoBanue MEXaHu3Ma
«TTapHUKOBOTO 3 PeKTar
8 26.10.23 | 1 UccnenoBanne rmomopoaust mouBkl | http://school-
METOJI0M OHOTECTOB collection.edu.ru/catalog/teacher
9 09.11.23 | 1 UccnenoBanne rmomopoaust moussl | http://school-
METOJI0M OHOTECTOB collection.edu.ru/catalog/teacher
10 16.11.23 | 1 HccnenoBanne rmomopoaust mouBkl | http://school-
METOJI0M OMOTECTOB collection.edu.ru/catalog/teacher
11 23.11.23 | 1 HUccraenosanue 3aBUCUMOCTH
TEMIIEpaTypbl TMOYBHI OT TOJIIHHBI
CHEXHOTO TTOKPOBa
buodusunyeckue uccjie1oBaHus 5S4
12 30.11.23 | 1 Ornpenenenne BexoxkecTd W sHepruw | http://school-
IIPOpPACTaHUsI CEMSIH collection.edu.ru/catalog/teacher
13 07.12.23 | 1 H3zyuenue CIIEKTpa  TOIJIOMICHUS
MTUTMEHTOB BBITSKKH CIIEKTPOCKOIIOM
14 141223 | 1 Brausitnue criekTpoB cBeTa Ha
WHTCHCHUBHOCTH BBIJICIICHUS KUCIIOPOIa
1pu GOTOCHHTE3E
15 21.12.23 | 1 3aBUCHUMOCTD TpaHCIIUPAIUU u | http://school-
TEMITEPaTyphbl oT mwiomanu | collection.edu.ru/catalog/teacher
MTOBEPXHOCTH JINCTHEB
16 28.12.23 | 1 H3mepenue BJIQ)KHOCTH "
TEMIIEpaTypbl B KJacce U  OKOJIO
pacTeHui
Du3nyecKre CBOMCTBA JKUIKOCTH 64
17 11.01.24 | 1 HccnenoBanue  ynenbHOM — TEIJIOTHI
TUIABJICHUS JIbJia
18 18.01.24 | 1 N3ydeHne 1BETHOCTH BOJIBI http://school-
collection.edu.ru/catalog/teacher
19 25.01.24 | 1 Habnronenne ocmoca
20 01.02.24 | 1 HccnenoBanue MIOTHOCTH KUAKOCTH
apeoMeTPOM U JIaBJICHUE KUIKOCTH
21 08.02.24 | 1 HccnenoBanne akTHBUPOBAHHOM BOJIbI



http://history.standart.edu.ru/

22

15.02.24

Habnronenre OpoyHOBCKOTO ABHIKCHUS
B rasax

http://school-
collection.edu.ru/catalog/teacher

23

22.02.24

Habnronenre GpoyHOBCKOTO ABHIKCHUS
B JKUIKOCTSIX

dusnveckue cBoiicTBa CTPOUTECJILHBIX MaTE

HaJ0B 34

24

29.02.24

H3MepeHue u oueHka rnmapaMmeTpoB
MUKPOKJIHNMATa B KJIACCHBIX
IIOMEIICHUAX,

25

07.03.24

HcciaenoBanue BogonoriiaeHus
CTpOI/ITeJII)HI)IX MaTepI/IaJIOB;

26

14.03.24

H3ydenune mioTHOCTH CTPOUTEIIBHBIX
MaTepHUaJIOB

du3nyeckne 0COOEHHOCTH YeJJ0BeKa

54

27

21.03.24

DKCIIepUMEHTAIILHOE OTIpe/IeTICHNE
00BEéMa, MIIOTHOCTH U IUIOIIAIU
IOBEPXHOCTH TeJa yesoBeka (1 aram)

http://school-
collection.edu.ru/catalog/teacher

28

04.04.24

DKCIIepUMEHTAIILHOE OTIpe/IeTICHNE
00BEéMa, MIIOTHOCTH U IUIOIAIU
MOBEPXHOCTH TeJla YyesioBeka (2 sTarm)

29

11.04.24

DKCIepUMEHTAIbHOE OTPEICIICHNE
CKOPOCTH PEaKIIMK YEeJIOBEKa;

30

18.04.24

Pacuer cyTouHBIX 3HEprozarpar
YEeJI0BEKa;

31

25.04.24

H3mepeHnune 4acToThl CEPACUHBIX
COKpaIIeHuH 710 ¥ mocyie pu3ndecKoi
Harpy3ku ¢ nomoibio garyuka YCC

http://school-
collection.edu.ru/catalog/teacher

32

02.05.24

[IpomexxyTouHas arrecTanus

33

16.05.24

-

duznyeckasi KAPTHUHA «IIPUPOIBD»

34

23.05.24

O0001eHne TEOPETHUECKUX
00oCcHOBaHMIT
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Onucanue y4eGHO-MeTOAMYECKOT0 M MATEPHATILHO-TEXHUYECKOT0
obecrieyeHusi 00pa30BaTeILHOIO MpoLecca
1.YMK«®Dwusuka.10—1 1xmaccel. bazoBerityposenby.. I . IMskumea, M. A.IletpoBoii/M.A..
—M.:[Ipoda, 2022.
DJIeKTPOHHbIE YueOHbIe M0co0us
http://www.metod-kopilka.ru MeToaiueckasi KOMuiIka
2. http://fcior.edu.ruhttp://eor.edu.ru ®eaepanbHbiii IEHTP HHPOPMAIIMOHHBIX 00pa30BaTEILHBIX PECYPCOB
(OMC)
http://pedsovet.su [Texarornyeckoe cooOIIECTBO
4. http://school-collection.edu.ru Exunnas kosekius nudpoBbix 00pa3oBaTe/IbHBIX PECYPCOB.

=

w

KomIutekT 1eMOHCTPaIMOHHOTO U TAO0OPAaTOPHOTO 000PYAOBAHUS 1O (MEXaHUKE, MOJICKYISIPHOM
¢bu3nKe, IEKTPOIMHAMHKE, OTITUKE, ATOMHOW U SIIEPHOM (PU3HKE )B COOTBETCTBHH C TIEPEUHEM
y4eOHOTO 000py/I0BaHMs TIO0 (PU3UKE 711 OCHOBHOM IITKOJIBI, YTO MO3BOJISIET BHITIOJHUTD
MPAKTUIECKYIOYaCThIIPOT PAMMBI(IEMOHCTPAITHOHHBIEAKCIIEPUMEHTHL, YPOHTATEHBICOTIBITHL, JA00paTOP
HbIEpaOOTHI).

O6miee obopynoBanue (pu3nKa)
Hudgposas sadoparopus «Hayunble pazBiedyeHus» ydeHudeckas (pusuka)

ObecrieunBaeT BBINOJIHEHNE YKCIIEPUMEHTOB IO TeMaM Kypca (pU3UKH:

Hudposoii natunk Temmnepatypsl (-40+165C)

udposoii natunk adbcomornoro aasnenus (0...700kI1a)

Jatank marautHOTo 1oJist (-100...+100 mT)

Hatumk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Hatumk Toka (-1...+1A)

JaTunk akcenepomeTtp (£2 g; +4 g; £8 g)

OtnenbHbIC YCTPOUMCTBA!

USB ocmmmtorpad (2 xanana, +/-100B)
Akceccyapsl:

Kabens USB coeauHUTENBHBIN

3apsigHoe ycTpoicTBo ¢ kaberem miniUSB

USB Apnantep Bluetooth 4.1 LowEnergy

KoHcTpykTop /U1 mpoBeieHus: SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO MO 3KCIUTyaTaluu uGpoBoi 1abopaTopun
[TporpammHoe obecrieueHue

Metoanueckre peKoMeHAalnuu
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	Электронные учебные пособия

