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IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMMma 1o ¢u3rke Ha ypOBHE OCHOBHOTO 00IIIEro 00pa30BaHuUsl COCTABIEHA HA OCHOBE MOJIOXKEHUI U TpeOOBaHUM K pe3yabTaTaM OCBOSHHS Ha 0a30BOM
YpOBHE OCHOBHOH 00pa3oBaTelbHON Tporpammel, mpeacraBieHHbIXx B @I'OC 00O, a takxke ¢ yuéroMm denepanbHOi paboueil mporpaMMmbl BOCIHTAHUS U
Konuenmun npenonaBanus yueOHoro npeamera «Ouznkay.

Coneprkanuie MporpaMMbl 1o (PU3HMKE HANPaBIeHO HA (HOPMUPOBAHHE €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS U OPTaHU3aLUI0 N3ydeHUs (PU3NKU
Ha JIeSITeTbHOCTHOM OCHOBE. B mporpaMme mo gu3uke yuuThIBaIOTCS BO3MOXKHOCTH yueOHOro npeameta B peanuzanuu Tpedosanuiit ®I'OC OO0 k miuaHupyemMbiM
JUYHOCTHBIM M METAIPEJMETHBIM pe3yibTaTaM OOyUeHHs, a TaKKEe MEKIIPEJIMETHBIC CBSI3M €CTCCTBCHHOHAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO
o0mero oopa3oBaHusl.

[IporpaMMa 10 (U3MKE YyCTaHABIWBACT pachpeselieHne y4eOHOro Marepwaia 1Mo rojaM oO0ydeHus (10 Kiaccam), TNpeiaractT HPUMEPHYIO
MOCIIE0BATEIHHOCTh U3YUCHUS TEM, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHS MMPEAMETHOTO COACPKAHUS U yuETe BO3PACTHBIX OCOOCHHOCTEH 00yJaronInXCs.

[Tporpamma no ¢usuke pa3padboTaHa ¢ LEIbI0 OKa3aHUS METOINYECKOM MOMOIIH YYUTEIIO B CO3JaHUH Padoyeil MporpaMMBl 110 yIeOHOMY MpPEIMETY .

Ousuka SBISETCS CHCTEMOOOPA3yIOIMIUM ISl €CTECTBEHHOHAYUYHBIX Y4€OHBIX MPEAMETOB, MOCKONBKY (PU3MYeCKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SIBIICHUH, M3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHEW W (hM3MUECKON reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpPa, MPEIOCTABIISICT
HauboJee sCHble 00pa3ibl MPUMEHEHUsI HAyYHOT0 METO/1a TO3HAHUS, TO €CTh CII0Cc00a MOIy4YeHHs TOCTOBEPHBIX 3HAHHUM O MHpE.

OnHa U3 TIaBHBIX 337a4 (GU3NYECKOTO 00pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHHs COCTOMT B (JOPMHUPOBAHUHM €CTECTBEHHOHAYYHOW IPAMOTHOCTU U
MHTEpeca K HayKe Y 00ydaromuxcsl.

Wzyuenne ¢u3nkun Ha 0a30BOM YPOBHE IIPEAINOJIAraeT OBJAJCHUE CIEIYIOIIMMH KOMIIETEHTHOCTSMH, XapaKTEePHU3YIONIMMU E€CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

Hay4YHO OOBSICHSTH SIBJICHUS,
OLICHHUBATh U TTIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJIOBAHMUS,
UHTEPIPETUPOBATH JIaHHbIE U UCIIOJIb30BaTh HAYYHbIE JOKA3aTENbCTBA AJIsl IOJyYEHUs BBIBOJIOB.

Llenmn wm3yueHus (U3MKKM HA YpPOBHE OCHOBHOTO oOImiero oOpa3oBanusi ompeneneHsl B KoHuenmmu mnpenogaBaHus yueOHoro mpenmera «Dusmka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoii @enepaiuy, peaqusyonmX OCHOBHbIE 0011e00pa3oBaTelibHbIE IPOTrpaMMBbl, YTBEPKIAEHHOU pemeHuemM Komneruu
Munucrtepctsa nipocBenienus: Poccutickoit @enepannu (mpotokod ot 3 aexadpst 2019 r. No [1K4BH).

eaun uzyvyenust pU3NKu:
nproOpeTeHNE HHTEPEca U CTPEMIICHHS 0OYUJaOUINXCS K HAYYHOMY M3y4YCHHIO ITPUPOJIbI, PA3BUTHE WX MHTEIUICKTYAIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE IPECTABICHUN O HAYYHOM METOJE MO3HaHus U (OPMUPOBAHKE UCCIIE0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SBIICHUSIM;

(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa H3y4EeHUsI OCHOB CTPOCHHS MAaTePHH U (yHJAMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMUpOBaHUE MIPEICTABICHHUM O posid (PU3HUKH TSl Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BHUTHE TPEICTABICHUI O BO3MOXKHBIX cepax Oymymied mpopecCHOHATBHON NEATEIbHOCTH, CBI3aHHON ¢ (DU3HMKOM, TIOJTOTOBKA K JaTbHEHIIEMY O0yUCHHUIO B
3TOM HalpaBIICHUH.

JIOCTIKEHHE ATHX ILIeJIei TPOrpaMMBbI 10 (PHU3MKE Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHusl 00ECIIEYMBACTCS PEIICHUEM CIIETYIOIUX 3a/1aY:
npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHX, TETIIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOpETEHNE YMEHUI ONMUCHIBATh U OOBSICHATH (DU3MUECKUE SBIICHUS C HCIIOJIb30BAHUEM IOJTyYCHHBIX 3HAHU;

OCBOEHHUE METOOB PEIICHHUS MPOCTEHIINX pacYETHBIX 3a/1a4 ¢ UCIOJIb30BaHUEM (U3MUYECKUX MOJIeNiel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHU HaOJIOAaTh NPUPOAHBIC SIBICHUS W BBIIOJIHITH OIBITHI, JJAOOpAaTOpHBIE PAa0OTHI W AKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C HCIOJb30BAaHHEM
MU3MEpUTENIbHBIX TPUOOPOB;



ocBoeHue NpuéMoB paboTel ¢ HHPopManuel GU3NYECKOTo COoACpIKaHMsI, BKIIOUass HHPOPMAIUIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3HUKHU, aHAIU3 U KPUTHUECKOE
OllIEHHMBaHUE UH(OpMaLUY;
3HAKOMCTBO CcO c(epamu mpodhecCHOHANBHOW N1eATENbHOCTH, CBSI3aHHBIMH C (U3UKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHIKEHHIX
¢bu3nvecKoil HayKH.

Ha u3yuenne ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus oTBoaAUTCS 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HeZlelN0), B 8
Ki1acce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 gaca (3 4aca B HeZIelI0).

[Ipemiaraemerii B mporpamMme mo (pu3mke mepedeHb J1adOpaTOpHBIX PadOT W OMBITOB HOCHT PEKOMEHIATENBHBIA XapakTep, YYUTEIb AENacT BHIOOp
IIpOBE/IeHUs J1a00paTOPHBIX pabOT U ONBITOB C YYETOM MHAMBUIYATbHBIX OCOOCHHOCTEH 00yUarOMIMXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX 331aHUH, IpeaIaracMbIx B
paMKax OCHOBHOT'O T'OCYIapCTBEHHOTO YK3aMeHa 1o (pu3uKe.

[Tnaaupyemblie pe3ynbTaThl OCBOSHHS MPOTPaMMBbI 10 (pr3MKe Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs

W3yuenune pu3MKM Ha ypOBHE OCHOBHOT'O OOIEro 0Opa30BaHMS HANPABICHO HA AOCTIKEHHE JTMYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX 00pa3oBaTeIbHBIX
pe3ynbTaTOB.

B pesynbrare u3ydenus (pU3MKH HA YpOBHE OCHOBHOTO 00IIero obpa3oBaHus y oOydaromierocs OyayT cOpMHUPOBaHBI CIEAYIOUINE JTHUYHOCTHBIE PE3ylbTaThl B
YacTHu:

. 1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

. - IPOSIBJICHNE UHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3NIECKON HAYKH;

. - IEHHOCTHOE OTHOUICHUE K TOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

. 2) rpaX/1aHCKOI0 U AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

. - TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX MPOOJEM, CBSI3aHHBIX C NPAKTUYECKUM NPUMEHEHHEM
JOCTHKEHUH (PU3HKH;

. - OCO3HAHME Ba)KHOCTHU MOPAIBHO-ITUYECKUX IIPUHIIUIIOB B IESITEIBHOCTH YYEHOTIO;

. 3) 3cTEeTUYECKOTO BOCIIUTAHMS:

. - BOCTIPUSITHE ICTETHUECKUX KauyecTB (PU3MUYECKON HAYKHU: €€ TApMOHUYHOTO IIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

. 4) NEHHOCTH HAY4YHOTO ITO3HAHUSL:

. - OCO3HAHHWE LIEHHOCTH (PU3MYECKOW HAayKU KaK MOIIHOI'O MHCTPYMEHTA MO3HAHUS MHUpa, OCHOBBI PAa3BUTHUSl TEXHOJIOTWH, BaKHEMILEH COCTaBISAIOLICH
KYJbTYPBI;

. - pa3BUTHE HAY4HOM JII0003HATEIIBHOCTH, HHTEPECA K UCCIIENOBATEIIbCKOM AEATEIbHOCTH,

. 5) popmMupoBaHUs KyIbTYpPbI 340POBbS M SMOLMOHAIBHOTO 0J1aronoayyus:

. - OCO3HaHME LIEHHOCTH Oe30macHOro o0pasa KU3HU B COBPEMEHHOM TE€XHOJOTMYECKOM MHpPE, BaXKHOCTH IPAaBMJI O€30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIoporax, ¢ JIEKTPHUUECKUM U TEeIJIOBBIM 000PYI0BaHUEM B IOMAILLIHUX YCIOBUSX;

. - ¢(OpMHUPOBAHHOCTH HaBBIKA PePIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MPpaBa y JPyroro 4eloBeKa,

. 6) TPYZ0BOTO BOCIIUTAHUS:

. - aKTUBHOE y4acTH€ B PELICHUM NPAKTHYECKUX 3a/1ay (B paMKaX ceMbH, 00pa30oBaTebHON OpraHu3aluy, ropojia, Kpas) TEXHOJOTHYECKOW U COLMaJIbHOM
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHU,

. - HHTEpEC K NMPAKTHYECKOMY M3YUYCHHUIO IPOoQecCuii, CBI3aHHBIX C (PU3UKOMH;
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. 7) SKOJIOTHYCCKOI'O BOCIIUTAHUA:

. - OpHEHTAlMsl Ha NpUMEHEHHE (PU3MUYECKUX 3HAHWW JUIS pelIeHUs 3a1ad B 00JacTH OKPYKAIOWIEH Cpeipl, TUIAHUPOBAHHS TOCTYIKOB W OIICHKH HX
BO3MO>KHBIX ITOCJIEICTBUH NIl OKPY’KAIOIIEN CPEbl;

. - OCO3HaHME [VI00ALHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIEM U ITyTeH UX pelICHHUS;

. 8) ajanTanuy K U3MEHSIOLUIMMCS YCIOBUSM COLMAIIBHON U IPUPOJAHOM Cpebl:

. - MOTPeOHOCTh BO B3aWMOJICHCTBHH IIPY BBIITOJHEHUH UCCIICOBAHHA U TIPOCKTOB (PM3MUECKON HAIIPABICHHOCTH, OTKPBITOCTH OMBITY ¥ 3HAHUSM JIPYTHX;
. - IIOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NE€ATEIbHOCTD;

. - OTpeOHOCTh B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIe (GOPMyTUPOBATh UICH, TIOHATHS, THIIOTE3bI O (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

. - OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;

. - IUTAHUPOBAHKE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHMIA;

. - CTpPEMJIEHUE aHAIM3UPOBATh U BBISBIISTH B3aUMOCBSI3U IPUPO/Ibl, OOIECTBA U SKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3NUYECKUX 3HAHUMH;

. - OLICHKA CBOMX JEUCTBUIN C YUIETOM BIUSHUS Ha OKPYKAIOLIYIO CPEAyY, BO3SMOKHBIX ITT00aIbHBIX ITOCIEICTBUM.

MeTtanpeameTHble pe3ynbTaThl

B pesynbrare ocBOeHMs mporpamMMbl 10 ()M3MKE HAa YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHus y oOyuwaromerocs OyayT c(OpPMUpPOBAHBI METAlpEIMETHBIC
pe3yibTaThl, BKJIIOYAIOLIME I[103HABATEJbHbIE YHHMBEpCAJIbHbIC YUeOHbIC HEHCTBUS, KOMMYHHKATHBHbIC YHHBEpCAJbHbIE y4eOHbIE AECUCTBUS, PEryJISTHBHBIC
YHUBEpPCAJIbHbIE yueOHbIE AEHCTBUSL.

[To3HaBarenbHbIE YHUBEPCATIbHBIE YICOHBIE IEHCTBHS

bazoBrie morndeckue [[GflCTBI/I?[Z

. BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHU);

. YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIH, OCHOBAHUS JJIs1 000OIIECHHS U CPAaBHEHHS,

. BBISIBJISATh 3aKOHOMEPHOCTH U IPOTHUBOPEUMSI B pacCMaTpUBAEMbIX (DakTax, JAHHBIX U HAOIIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

. BBISIBIISATh TIPUYUHHO-CIICICTBEHHBIE CBS3M TPU WM3YYCHUH (DU3MUYECKUX SIBICHUH M IMPOIECCOB, JENaTh BBIBOABI C HCIIOJIB30BAHHEM JICAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEJIMYUH;

. CaMOCTOSITENIHO BBEIOMPATh crioco0 pemeHus yaeOHo! (hru3nyeckoi 3aauu (CpaBHEHNE HECKOJIBKUX BAPHAHTOB PEIICHUS, BRIOOP HanOoJIee MOAX0SIIIEro

C y‘léTOM CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB).
bazoBrie ncciaenoBaTeIbCKUE CHCTBUS:

. UCIIOJIb30BaTh BOIIPOCHI KaK UCCIICAOBATEILCKUNA HHCTPYMEHT TIO3HAHUS;

. MIPOBOMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TUTAHY OIBIT, HECIIOKHBIN (PU3NICCKUI IKCTICPUMEHT, HEOOJBIIIOE UCCIICIOBAaHHE (DH3UYECKOTO SBIICHHS;

. OLICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIHIO, TTOJYYCHHYIO B XOJIE€ HCCIICIOBAHUS MU SKCIIEPUMECHTA,

. CaMOCTOSITEIILHO (POPMYITHUPOBATH 000OIIECHUS M BEIBOJIBI TI0 Pe3yIbTaTaM IMPOBEIEHHOTO HAOTIOICHMSI, OTIBITA, HCCIICTOBAHUS;

. MIPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIIee Pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAKXKE BBIABUIaTh MPEIINOIOKECHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBHSX U
KOHTEKCTaX.

Pabota ¢ nuapopmanmeii:

. MPUMCHSITh Pa3IMIHBIE METOJbI, MHCTPYMEHTHI W 3alpPOChl NPH IMOWUCKE W OTOOpe WHGOPMAIMU WIM JAaHHBIX C YY4ETOM MPEIJIOKEHHOW Yy4eOHOM

(dbu3unvecKoit 3a1a4m;
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. aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATHh HH(DOPMALIUIO PA3TUYHBIX BUOB U (HOPM MpeACTaBICHUS;

. CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIBHYIO (GOpMy mpencTaBieHHs HHOOpPMAIMM M WLIIOCTPUPOBATH peIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH,
auarpaMMmamu, HHOUM rpadukoil U uX KOMOUHAIUSIMH.

KoMMyHMKaTHBHBIE YHUBEpPCATIbHbIE YUEOHbIE 1EHCTBUSA:

. B XoJle 00CyX/JeHusi yuyeOHOro MmaTepuaa, pe3ysbTaToB JIaOOpaTOPHBIX PabOT M MPOEKTOB 33/]aBaTh BOMIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl U
BBICKA3bIBaTh U/I€U, HALIEJIEHHBIE HA PELICHHE 3a/1a4U U MO/JIepKaHue 0J1aroKenaTeIbHOCTH 00ILEeHNUS;

. COIIOCTABJIATh CBOU CYXJIEHUS C CYXKACHUSAMH JIPYTHX YYaCTHUKOB JUajiora, OOHapyKUBaTh pa3iMyue U CXO/CTBO MO3UIIMA;

. BbIpaXXaTb CBOIO TOUKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

. yOJIMYHO MPEICTaBIATh PE3YJIbTAaThl BBIITOJHEHHOTO (PU3HUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIIE0BAHUs, IPOCKTA);

. MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBUAYaJIbHONW pabOTHI IPU PELICHUN KOHKPETHON (PH3HMUECKOM TPOOIEMBI;

. IPUHUMATh LEJIM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BbIBATh JEMCTBUA MO €€ TOCTHIKEHUIO: PACHpPEeNsaTh poiu, 00CyKIaTh MPOLECChl U PE3yNIbTaThl
COBMECTHOH paboThI, 00001aTh MHEHHS HECKOJIBKUX JTFO/ICH;

. BBINOJIHATh CBOIO 4YacTb paboOThl, JOCTUrasi KaYeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHHUIO U KOOPAMHUPYS CBOM JAEHCTBHS C JPYTUMH 4iE€HAMHU
KOMAaHBbI;

. OLIEHUBATh KAY€CTBO CBOET0 BKJIaJa B OOLIMI IPOAYKT 110 KPUTEPUSM, CAMOCTOSITENBHO CPOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aMMOIECHCTBHSL.

PGFYJ'IHTI/IBHBIC YHUBCPCAJIbHbBIC y‘{e6HBI€ HeﬁCTBHH

Camoopranusanusi:

. BBISIBIIATH MIPOOJIEMBI B )KM3HEHHBIX M YUYE€OHBIX CHUTYalUsAX, TPEOYIOUINX /IS peIIeHUs] PU3MUECKUX 3HAHU;

. OPHEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX IPUHATHS pellieHUH (MHIUBUAYaIbHOE, IPUHATHE PELICHUS B IPYIIe, IPUHATHE PELIeHUN TPYIION);

. CaMOCTOSITENIFHO COCTAaBJIATH AITOPUTM pEHICHUs (U3NYECKOH 3aJayd WIHM IUIaHA HMCCIENOBAHUSA C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTUPOBATh NIPEAJIaracMble BApUaHThI PELLICHU;

. JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIA HHTEIJIEKT:

. JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUU U IpeyiaraTh MiaH €€ U3MEHEHMS,

. OOBSICHATH IPUYMHBI JOCTHKEHUSI (HEIOCTUKEHHUS1) pE3yIbTaTOB JI€ATEIIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

. BHOCHUTH KOPPEKTHUBHI B JICATEIBHOCTh (B TOM YHCIIEC B XOJ BBITOJHEHHUS (PH3UUECKOTO MCCIECIOBAHUS MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBILINXCS CUTYalMi, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM;

. CTaBUTH ce0s1 Ha MECTO JIPYTOro 4eloBeKa B X0J1€ CIIOpa WK AUCKYCCUU Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY APYIroro;

. IIpU3HABaTh CBOE MIPaBO Ha OLIMOKY IPH pelIeHUH (PU3HMUECKUX 3a7a4 WIHM B YTBEPKACHUIX HAa HAYYHbIE TEMbI M TAKOE XK€ IPaBo IPyroro.

[IpeameTHbIE pe3ynbTaThl
K koHIly 00yueHus B 9 kiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh cHOPMUPOBAHHOCTh Y O0YYAIOLIUXCS YMEHUI:
. UCIOJIb30BaTh IOHATHA: CUCTEMa OTCuéTa, MarephalibHas TOYKA, TPAEKTOPHs, OTHOCUTEJIBHOCTb MEXaHMYECKOTO JBMKEHUs, nedopmanus (ympyras,
IUTACTUYECKAs), TPEHHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LHEHTP TSHKECTH, a0COIIOTHO TBEPJOE TENO, HEHTP TSHKECTH TBEPAOIO
Tela, paBHOBECHE, MEXaHUUYECKHUE KOJeOaHUs U BOJIHBI, 3BYK, MHQPA3BYK W YJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJHBI, IlIKaJla AJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30pPYKOCTh U JaJIbHO30PKOCTh, CHEKTPbI UCITYCKAaHUS U MOIIIOIIEHUS, anb(a, 6eTa- 1 raMMa-u3IydeH s, U30TOIbI, S/IepHasi SJHEPreTHKa;
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. pas3nuyath sBJICHHs (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHE, PABHOYCKOPEHHOE IPSIMOJIMHEHHOE IBUXKEHHE, CBOOOJHOE MaJIeHHE Tell,
PaBHOMEPHOE JBHKCHHE MO OKPYXKHOCTH, B3aUMOJICHCTBUE Tell, pEaKTUBHOE JIBIKEHUE, KOJebaTebHOe JBIKCHUE (3aTyXalOIINe U BBIHYKICHHBIC KOJIeOaHus),
pPE30HAaHC, BOJTHOBOE ABM)KEHHE, OTPAXKEHUE 3BYKa, IPSIMOJIMHEHHOE PAaCIIPOCTPAHEHHE, OTPAXKEHHUE U NIPEJIIOMIIEHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasioxeHue OeJoro cBeTa B CHEKTP M CIOKEHHE CIEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTH, BO3HMKHOBEHHE JIMHEHYATOTO
CIIEKTpa U3JIy4eHHsI) IO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;

J pacro3HaBaTh NPOSIBICHUE N3YUYEHHBIX (DPM3NYECKUX SBICHUN B OKPY)KAIOLIEeM MUpE (B TOM 4Hclie (pu3nyecKue SBICHUS B IPUPOJE: MPUIMBBI U OTJIHBEI,
nBrkeHue MaHeT COJHEYHON CHCTEMBI, pEAKTUBHOE JIBUJKEHUE JKMBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICCHUE, CEHCMUYECKUE BOJIHBL,
yHaMH, 535XO0, LOBCTa TCJI, OHNTUYCCKUC SABJICHUA B IIPHUPOAC, OHMOJIOTHYECKOE I{GﬁCTBI/IG BUIUMOTIO, y.HI)Tpa(i)I/IOJIeTOBOI‘O U PCHTTCHOBCKOI'O I/I3J1y‘~I€HI/II71,
€CTECTBEHHbII PaJUOAaKTUBHBIA (POH, KOCMHUYECKHE JIy4M, PAJAMOAKTHUBHOE H3JydeHHME NPUPOAHBIX MHUHEpPAIOB, JEHCTBHE paJMOAKTHBHBIX H3JIy4yeHUI Ha
OpTaHU3M YeJIOBEKa), IPH ATOM IEPEBOJUTH MPAKTUIECKYIO 3a7auy B y4eOHYI0, BBIIEIATh CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) PU3NUECKUX SBIICHHIA;

. OIMCHIBaTh M3YYEHHBbIE CBOWMCTBAa Tel M (hU3MYECKHE SIBJICHUSA, MCIOJb3Ys (U3MUECKUE BEIUYMHBI (CpelHss M MIHOBEHHas CKOPOCTb Tejla Ipu
HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, IEPEMEIIEHHE, ITyTh, YII0Basi CKOPOCTb, CUJIa TPEHHUS, CHJla YIPYT'OCTH, CHJIA TAKECTH, YCKOPEHUE CBOOOIHOTO Na/ICHNUS,
BEC Tejla, MMIYJbC Te€la, UMIYJIbC CHJIbI, MeXaHudeckas padoTa M MOIIHOCTb, NOTEHIMAJbHAs SHEPrusl Tesa, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MMOTCHIUAJIbHAsA SHCPTHUA cKaToi IMPYXXUHBI, KWHCTUYCCKAsA SHCPIrusd, IMOJIHAA MEXAaHUYCCKasaA SHEPrud, nepruoad U 4aCTtoTa KOJIe6aHI/II71, AJInHa BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPE/ibl), IIPU OMUCAHUHU MPABUWIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCHOJIb3YEMBIX BEJIMYMH,
0003HaYECHHS U SAMHULBI (PU3MUECKUX BETMYUH, HAXOAUTH (DOPMYJIbI, CBI3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIMYUHY C IPYTHMHU BEIMYMHAMU, CTPOUTH TPaPUKU
M3YyUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

. XapaKTCpUu3oBaTh CBOMCTBaA TECII, (1)H3H‘-I€CKI/I€ SABJICHUA W MPOLECCHI, UCIIOJIB3YA 3aKOH COXPAaHCHUS DHCPIUH, 3aKOH BCCMUPHOI'O TATOTCHUSA, IMPUHIUIL
CYNEPIO3ULMH CUJI, IPUHIUI OTHOCUTENBHOCTH ['anuies, 3akoHpl Hpl0TOHA, 3aKOH COXpaHEHUS MMILYJIbCA, 3aKOHBI OTPa)KEHUS U IPEJIOMIICHUS CBETA, 3aKOHbI
COXPAHCHUA 3apAA0BOI0 1 MaCCOBOI'0 YUCCII IMPU ANCPHBIX PCAKIHMAX, I[IPU 3TOM AaBaTb CIIOBECHYIO q)OpMyJII/IpOBKy 3aKOHa MU 3aIlMChIBATh €TI0 MaTEMaTH4YCCKOC
BBIPAXKCHUE;

. 0OBACHATH (1)H3H‘-I€CKI/I€ IMpoUecCChl U CBOMCTBaA TCJ, B TOM 4YHUCJIC U B KOHTCKCTC cmyaunﬁ MMPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTEpa: BbISABIATH IPUYIUNHHO-
CIJICZICTBEHHbBIE CBSI3M, CTPOUTh O0BACHEHHE U3 2—3 JIOTMUECKUX I1aroB C OMOpoil Ha 2—3 M3y4eHHBIX CBOMCTBAa (PM3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTEH;

. pemaTth pacuéTHbIe 3a/1a4M (ONMUpAOLIMEcs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCHOJb3Yys 3aKOHBI U (OPMYIIbI, CBS3bIBAIOLINE (PU3NYECKHE BEIMUUHBI: Ha
OCHOBC aHaji3a YCJIOBUA 3aJa4yu 3alliUCbhbIBATh KPATKOC YCIOBHUC, BBIABIIATL HCAOCTAIOIIUC WA M30BITOYHEIE JaHHBIC, BI)I6I/IpaTI) 3aKOHBI H q)OpMy.]II)I,
HEOO0XO/IMMBIE JIS peLIEHUs, IPOBOIUTh PacuéThl M OLIEHUBATh PEAIMCTUYHOCTh ITOJIyY€HHOIO 3HAaUeHUs! (PU3UUECKON BETUUUHBI;

. pacrio3HaBaTth IpoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB, MCIIONB3YS OMHCAHUE WCCIIEAOBAHMS, BBIACISATH IMPOBEPSIEMOE
IPEIIOI0KEHNE, OLIEHUBATh MPAaBUIIBHOCTh MOPSIJIKAa IPOBEIEHUS UCCIIEJOBAHNUS, JIeJIaTh BbIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUI U OIBITOB,;
. MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DPU3UYECKHUX SIBICHUH WM (U3UYECKUX CBOMCTB Tes (M3ydeHHE BTOpPOro 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHWUs

SHEPI'UH, 3aBUCMOCTb MEPHO/Ia KOJICOAHHU TPYKUHHOTO MasiTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUIATY/Ibl MAJIBIX KOJICOAHUH,
NPSIMOJIMHEHHOE PAacIpOCTPAHEHUE CBETa, Pa3JIoKEHHE OENOoro CBeTa B CIIEKTP, M3YYCHHE CBOWCTB M300pakeHUS B TUIOCKOM 3€pKaje M CBOMCTB M300pa)KeHUs
npeaMeTa B COOMpAroniel JIMH3e, HaOII0ICHUE CIUTONIHBIX M JIMHEHYATHIX CIICKTPOB U3JIYYCHUS): CAMOCTOSATEIILHO COOMPATh YCTAHOBKY U3 M30BITOYHOrO Habopa
000pyIOBaHUs, OIMCHIBATH XOJ OTBITA U €0 PE3yIbTATHI, (HOPMYITHPOBATH BHIBOKI;

. MIPOBOJIUTH TPU HEOOXOJIMMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONPEIEIIsisi CPeIHEe 3HAUCHUE H3MEPseMON BeTMUUHBI ((POKYCHOE PACCTOSIHUE COOMparomien
JIUH3bI), 000CHOBBIBAThH BBIOOP CII0C00a M3MEpEHUs (M3MEPUTEIHHOTO TPHOOopa);
. MPOBOJIUTh HCCIICJIOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIMYMH C HUCIOJIb30BAHUEM MPSIMBIX H3MEPEHHH (3aBHCHUMOCTh ITIyTH OT BpPEMEHH TpHU

PaBHOYCKOPCHHOM JIBMKCHHUU 0e3 HayaJbHOM CKOpOCTH, IICpHOoaa KoJIcOaHHMI MaTeMaTHYECKOr0 MasTHHKA OT AJIMHBI HUTHU, 3aBUCUMOCTH yIJIa OTPaXCHUA CBCTA
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OT yIJla MaJCeHHs] W YIJia TPeIOMJICHUS OT yrjla TaJeHus): MJIAaHUPOBaTh HCCIEAOBAHME, CAMOCTOSTEILHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATH PE3yIbTaThl
MOJTy4CHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ Tpa(HKOB, IEJIaTh BBEIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHUS;

. MPOBOAUTh KOCBEHHbIE H3MEpPEHHS (U3UYECKUX BEJIUYUH (CpeAHssi CKOPOCTh M YCKOpPEHHE Tela IpHU PaBHOYCKOPEHHOM JBUKCHHH, YCKOpPEHUE
CBOOOJHOTO TMAaJIeHUs, KECTKOCTh NPYKHHBI, KOIP(OUIIMEHT TPECHHSI CKOJIBKEHUS, MEXaHWYecKas padoTa M MOIIMHOCTh, YacTOTa W MEpPHOJ| KojeOaHui
MaTEMaTHYeCKOro U MPYXUHHOTO MAasATHHUKOB, ONTHYECKas cujia coOWparomieil IUH3bI, paAHOaKTUBHBIA (DOH): IUIAHUPOBATH HW3MEpPEHUs, COOUpPATh
SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIIOJHATh U3MEPEHUS, CIEAYS MPEIT0KEHHON NHCTPYKIIMH, BBIYMCIATh 3HAYEHUE BEJIMYUHBI M AHAITM3UPOBATH MOJYYEHHbIE
pe3yibTaThl C YUETOM 3aJaHHON MTOTPEUTHOCTH U3MEPEHUH;

. coOIIr0IaTh MPpaBUJIa TEXHUKH 0€30MaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHHEM;

. pa3nuyYaTh OCHOBHBIC MPHU3HAKU W3YyYCHHBIX (DPM3UYECKUX MOJIENICH: MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUCUHBIH MCTOYHUK CBETa, Ty,
TOHKas JINH3a, INIaHeTapHast MOJIeIb aTOMa, HyKJIOHHAsi MOZIEIb aTOMHOTO S7pa;

. XapaKTepU30BaTh MPUHIMIIBI ASHCTBUS M3YYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOWCTB C ONOPOW HA MX ONMUCAHUS (B TOM YHUCIIE: CHHIOMETP, JaTYUKU

IMOJIOKCHUA, paCCTOAHNA U YCKOPCHUA, PAKETA, 3XO0JOT, OYKH, IICPUCKOII, @OTO&HHapaT, OIITHYCCKHUE CBCTOBOJbI, CIICKTPOCKOII, TO3UMETP, KaMeEpa BI/IJII)COHa),
HCIIOJIb3YA 3HAHUA O CBOMCTBaxX (bHBI/I‘{GCKI/IX SIBJICHUM 1 H606XOI[I/IMI>IG (bHBPILIGCKI/Ie 3aKOHOMCPHOCTH;

. HCIOJIb30BAaTh CXEMbl U CXEMATUYHbIE PUCYHKU M3YUEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPHU
peleHnH y4eOHO-TPaKTUYECKUX 3ajiay, ONTHUYECKHE CXEMBI JUIs OCTPOSHUS N300paKeHH B INIOCKOM 3epKajie M cOOMparoLe J1H3e;
. MPUBOANTH TPUMEPHl (HAXOAWUTh HH(POPMAIUIO O MPHMEpax) MPAKTHUYECKOTO HCHOJIb30BaHUSA (M3WYECKHX 3HAHUA B IMOBCEIHEBHOW KU3HH JUIS

obecrnieueHus 0€30MaCHOCTH MpH OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 30POBbS U COOIIOJIEHUS HOPM HKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAOLIEN CPENE;

. OCYIIECTBIISATh TOUCK HH(popManuu (U3NUecKoro cojep:kanus B HHTepHeTe, caMOCTOATEIbHO (HOPMYIUPYsS TOUCKOBBIM 3ampoc, HAXOAUTh IYTH
onpeeleHUs] JOCTOBEPHOCTH MOTYy4YeHHON HH(OPMAIIMK HA OCHOBE UMEIOIIUXCS 3HAHUN U JJOTIOTHUTEIHHBIX UCTOUYHUKOB;

. UCIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 33JaHUN Hay4YHO-TIOMYJISPHYIO JIUTEPATypy (PU3NUECKOro coAepkKaHus, CIPABOYHBIE MaTepUaibl, PECYPChl CETH
WuTepHer, B1ageTs npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus WHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE MH(OPMAIINH U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEPIKAHUS, MyOIHUHO
MMpEACTABIATE PE3YJIbTAThI HpOeKTHOf/’I HIIN I/ICCJIGI[OBaTeJII)CKOf/'I ACATCIIBHOCTHU, IIPU 3TOM I'paMOTHO HUCIIOJIB30BATh H3y‘l€HHBII>'I HOHATHUUHBIN arrapar u3y4acMoro
paznena GU3NKU ¥ COMPOBOXKIAThH BRICTYIICHUE MIPE3eHTalMel ¢ Y4€TOM 0OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

Conepxanue kypca «duszukay 9 knacc (102 gacon)

1. 3akonsl B3ammopeiicTBus u awkenus. (35 wacoB) Mexanudeckoe apmkenne. OnucaHue MeXaHMYecKoro apmxkeHms tena. Cucrema orcuera. CKOpPOCTH -
BEKTOpHAsl BeIWYMHA. MOJysib BEKTOPHOW BEIWYMHBL. METONbI HCCIIEJOBAaHUS MEXAaHWYECKOro ABMXKEHUA. MeTonbl u3MepeHusi CKOpocTH. PaBHOMepHoe
psSIMOJIMHEHOEe NBroKeHue. ['paduku 3aBUCMMOCTH MOJYJIsl CKOPOCTH U ITyTH PaBHOMEPHOTO JIBIDKEHUS OT BpeMeHU. HepaBHOMepHOE nBrKeHUE. MTHOBEHHAs
CKOpoCTh. Yckopenue. PaBHoyckopeHHoe ABmxkenue. CBOOOHOE MajieHre. 3aBUCUMOCTh MOJIYJII CKOPOCTH M IyTH PaBHOYCKOPEHHOTO JBUKEHHS OT BPEMEHHU.
I'padmku 3aBUCHMOCTH MOMYJISI CKOPOCTH U IyTH PaBHOYCKOPEHHOTO JIBIDKEHUSI OT BpeMEHU. PaBHOMepHOE ABMKEHHE TI0 OKPYXHOCTH. LleHTpocTpemMuTensHoe
yckopenue fnenue uHepuuu. MueptHocts Ten. Ilepsriit 3akon HeroTona. Macca. Macca - Mepa MHEPTHOCTH U Mepa CIOCOOHOCTH Tella K TPaBUTALIHOHHOMY
B3aUMOJICHCTBUIO. 3aKOHBI MEXaHWYECKOI'0 B3aMMOJICUCTBHS Tel. B3aummoneilicTBue Ten. PesynbTaT B3auMOJCUCTBHUSL T€ — HM3MEHEHHE CKOPOCTH Tela WU
nepopmarus tena. Cuna kak mepa B3aumopeiictBus Ten. Cuiia -BekTopHas BennuuHa. Equnauna cunel - Hetoton. Cuna ynpyroctu. [IpaBuno cioxxeHus CHIL
Bropoii 3akon Herorona. Tperuit 3akon Heiorona. Cuna tpenus. Cuna TSKECTH. 3aKOH BCEMHUPHOTO TAroTeHus. PaBHoBecue Tein. MOMEHT CHIIbL. Y CIOBHS



paBHOBecus Tell. Mimynbe. 3aKkoH coXpaHeHUs uMilylbca. PeaktuBHoe nBrkeHue. Jueprus. Kunernueckas sueprusi. [lorenuuansHas sneprus. Pabora kak mepa
n3MeHeHus sHeprun. Kuneruueckas sneprus. [loTeHnmanbHas sHEPrust B3aMMOCHCTBYIONIUX TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTrUuu
2. Mexannyeckue konebanus u BoiHbL. 3BYK. (15 uvaca) KonebarenbHoe nBuxkenue. Konebanus rpyza Ha npyxkune. CBoOoanbie konebanus. KonebarenpHas
cucremMa. MasTHUK. AMIUIMTYAa, TEpUOJN, YacToTa KojeOaHwidl. ['apmonmueckue koneOanus. [IpeBpamieHre sHepruM nHpuU KOJIEOATEIHHOM JBU)KCHUH.
3aryxaromue kojebanusa. Beinyxaennoie konebanus. Pezonanc. Pacrpoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie U mpoofibHbIe BOJHBL. J[muHa
BOJIHBI. CBSI3b JITTUHBI BOJIHBI CO CKOPOCTBIO €€ PAaCIPOCTPAHCHHMS B ITEPHOI0M (4acTOTOM). 3BYKOBEIE BOJHBL. CKOPOCTH 3ByKa. BricoTa, TEMOp M TPOMKOCTH 3BYKa.
Oxo0. 3ByKoBO# pe3oHaHc. IHTepdepeHius 3ByKa.
3. DnexktpomarHuTHoe mnouie. (24 yacoB) B3aumoneiicTBue MOCTOSTHHBIX MarHuToB. MarnuTtHoe nosie. OnbIT Opcerea. MarHUTHOE 1oJie TOKA. DJIEKTPOMAarHur.
JleiicTBre MarHUTHOTO MOJS HAa MPOBOAHHUK ¢ TokoM. Cuna Ammepa. DnekrpomarHuTHas uHAykius. Oneitel ®apanes. [Ipasuno Jlenna. DnexkTporeHeparop.
DnekTpoMarauTHeIe Kojebanus. [lepemennsiii Tok. Tpanchopmarop. [lepenada 3nmekTpudeckol S3HEPTUH Ha PacCTOSHUE. DIIEKTPOMAarHUTHBIC BOJTHBL. CBOMCTBA
ANEKTPOMArHUTHBIX BOJH. [IpuHIMIBI pagrocBs3u U TeneBuieHUs. CBET - SJIEKTPOMarHuTHas BoJiHA. BiMsHME >7EKTPOMAarHUTHBIX W3IIy4YE€HUN HA KUBBIC
opranusmbl. CBoiicTBa cBeta. [IpsmonuneitHoe pacripocTpaHenue cBera. OTpaxkeHue 1 npejaomiieHue ceera. Jlucrnepcus ceera.
4. CtpoeHue aToMa U aromMHoro siapa. Mcmonbs3oBanue sHepruu atoMHbIX siaep. (20 ugacoB) PagmoakTtuBHOCTH. Anb(da-, O6eta- U ramMmma-usnydeHusi. OMbITHI
Pesepdopna. Ctpoenue aroma. IlmanerapHas Moaens aTtomMa. METOIBI pPEeTMCTpalMH sAEpHBIX m3inydeHuid. CTpoeHue W cBoiicTBa aToMHBIX syep. CocraB
aTOMHOTO sifipa. 3apsAa0BOe U MaccoBoe uucia. JInHeiyarbie onTudeckue crekTpsl. [lornomennue u ucnyckanue ceera aromamu. Snepusie cunbl. Jledekt macc.
OHeprus cBs3u aroMHbIx sanep. [lepuon nomypacnana. Snepnas sHeprus. Slnepuele peakuuu. [lenenue u cunres snaep. Mcrounuku sneprun CosHLAa U 3BE3I.
SnepHas sHepreTrka. BnusHue paguoakTUBHBIX U3IYY€HUN HA )KUBBIE OPTaHU3MbI. JKOJIOTHUYECKHUE MTPOOIeMbl pabOThl AaTOMHBIX 3JIEKTPOCTAHIIHIA.
5. Ctpoenue u sBommonus Beenennoit (5 )
CocraB, ctpoenue u npoucxoxaeHue ComHeunoil cuctemsl. [Inanetsl 1 Manbie Tena ConaHeuHoil cuctemsl. CTpoeHue, uznydeHue u 3oirorus CoilHIa U 3Be3I.
Crpoenue u 3Bosonus Beenennoii.
6. Attecranus. (5 yacoB)

Kanennapuo-remarnueckuit iad yueoHoro kypca «duszukay 9 knace (102 gaca)

Il1anupyemMble pe3yJbTaThl Hara Mpumeyanus
No Kouuy|
I /;1 Tema ypoka €CTBO 3nanus, ymenusi, OYYH
4acoB M CIOCOOBI IeATETLHOCTH mwian | gakr
1 3aKo0HBI B3aNMOAEHCTBUSA U IBUKEHHUS
1 | Beegenue. Unctpykrax no Th. 1 IIpenmerHnble: 3HaTh: MaTepuajbHas TOYKa, CUCTEMa
[loBTOpenue marepuana, U3y4eHHOro B 7- OTCU€Ta, YCKOPEHHE, IepeMEUIeHue U IyTh, 3aKOHBI
8 KJlaccax. HproTona, cumibl ynpyrocTu U TPEHHS, 3aKOH COXPaHEHHS
2 | IloaroToBKa K BXOJHOW KOHTPOIbHOMI 1 MMITYJIbCA, METO/Jbl PELICHUS OCHOBHBIX 3a]ay, MOHITHS
pabote KPUBOJMHEHHOTO JBUKEHUS, IPUYUHBI TAKOTO JIBHXKCHUSI,
3 | BxoaHas KOHTpOJbHas paboTa o Gpu3uKe 1 MOHATUE UEHTPOCTPEMUTEIBHOIO YCKOPEHUs; IOYeEMY
3a 8 KJace paBHOMEpPHOE JBUKEHHUE II0 OKPYXHOCTH CUHTACTCS
4 MarepuanbHas TOYKa, CHCTEMA OTCYETA.. 1 PaBHOYCKOPEHHBIM;  (OPMyIly  LIEHTPOCTPEMHUTEILHOTO
ITepemernenue. OnpeaeneHre KOOpAMHATHI yckopenus, C3, ycioBusi MX 3alycka Ha KpPYroByl U
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ABMKYHICTOCA TCJIA.

5 | llpsimosiMHEMHOE PaBHOMEPHOE JBHIKECHHUE. 1
6 | IIPy/l. Yckopenue. 1
7 | Cropocts mpu [1Py/l. I'pacduk ckopoct. 1
8 | Ilepememenne npu [1Py]l. 1
9 Perrenuie 3agau. 1
10 | Pemenue 3anau «Ilepememenue npu [1Py/] 1
0e3 Ha4aJIbHON CKOPOCTI
11 | OTHOCUTEIBLHOCTD JBHKCHUS. 1
12 | IlepBblIil 3aKOH HBIOTOHA. 1
13 | Bropo# 3akoH HeroToHa. 1
14 | Tperuii 3akoH HrroTOHA. 1
15 | 3aKOH BCEMUPHOIO TSATOTEHHUS. 1
16 | Yckopenue cBOOOAHOTO MaICHHSI. 1
17 | CBoOoxHoe magenue tein. HeBecoMoCTb. 1
18 | JIBukeHue Tena, OpOIIEHHOTO BBEPX. 1
19 | Pemenue 3ana4 «Y cKopeHHe CBOOOIHOTO 1
TaJICHUS
20 | JIBuxKeHUE 10 OKPY>KHOCTH. 1
21 | Pemenue 3ama4y Ha ABUXKEHUE 110 1
okpyxHocTHu naparpad 18,19. J1.161,164.
22 | UC 3emanu. 1
23 | Cuna ynpyroctu 1
24 | Cuna TpeHus 1
25 | Pemenue 3a1a4 Ha IBM)KCHHE Tajla MO/ 1
JIeCTBHEM HECKOJILKUX cuil. JI432, 433,
435.
26 | 3aK0H COXpaHEHHSI UMITYJIbCA. 1
27 | PeakTuBHOE OBM)KEHHUE. 1
28 | 3aK0H COXpaHECHUs DPHEPTHUH. 1
29 | Pemenue 3amau JI. 810, 813, 821. 1
30 | Pemenwue 3agau 1
31 | Mexannueckas pabota. MOITHOCTb. 1
32 | Kunernueckas sHeprus Tena. 1
[ToTenuuanpHasi YHEPrUs TeIa
33 | 3aKOH COXpaHEHMs] MEXAHUYECKON SHEPrUu 1
34 | 3aKOH COXpaHEHHsI MEXAaHHUYECKON SHEPT U 1

AJUTUTITUYECKYIO OPOUTHL

YMeTh: HaONIOJICHWE W OIMCAaHUE PA3IMYHBIX BHJIOB
IBUXKEHUS; OOBSICHEHHE JTHX SBJICHMM Ha OCHOBE
NPEICTaBICHUA 00 3aKOHE COXPAaHCHHS JSHEPTUH B
TEIUIOBBIX Mpoleccax; OOBSICHEHHWE JTHX SBJICHHIA,
U3MepeHre (PU3NYCCKUX BEIUYHH: IMPOBEICHUE TPOCTHIX
buznueckux OIBITOB u AKCIEPUMEHTAIbHBIX
HCCIICTOBaHUM mno BBISBIICHUIO 3aBHCHUMOCTCIA;
IpaKTUUYECKOe  MpUMEHeHHe  (U3MYeCKUX  3HAHUA,
WCIIOJIb30BaTh 3aKOHBI Uil PEUICHUs 3aJa4, HaXOJIHUTh
PaBHOACHCTBYIOLIYIO CUJI; ONPENEATh YUCIOBOE 3HAUCHUE
YCKOpPEHHS IIPU U3BECTHOM Macce Tena, IBUKYIIErocs Mo
JIEHCTBUEM JIBYX IIPOTHUBOIIOJIOKHO HAIIPABICHHBIX CHIL.
MertanpeaMerHble:  pa3BUTUE  MOHOJIOTHUYECKOM M
JIMAJIOTUYECKOM pedyM, YMEHUsl BBIPAXaThb CBOM MBICIH U
CIIOCOOHOCTH  BBICNIYIIMBAaTh  COOCCEAHHMKA, YMCHHE
paboTaTh C MaTeMaTUYECKUMH BBIPAKEHUSMHU B 0OIIEM
BUJIE;

JINYHOCTHBIE: YCTaHABIMBATH MPUUYUHHO-CIIEACTBEHHbIE
CBSI3H, CTPOUTH JIOTUYECKOE PACCYKICHHUE.
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Pemenue 3amau Ha pacdueT mapaMCeTpoOB
BOJIHOBOI'O ¥ K0JICOATEIHEHOIO IMponeccoB

36 | Ob6o6maromiee mopropeHrue «OCHOBBI
JUHAMUKH. 3aKOHBI COXPaHEHUS»
2 MexaHnn4yeckue KoJ1e0aHUs M BOJIHBL. 3BYK
37 | KonebarenbHOE IBUKEHUE, €TO IIpeamerHble: 3HaTh: MOHATUS KOJEOATEIbHOM CHUCTEMBI,
XapaKTePUCTHKHU. CBOOOAHBIX KOJEOAHUW W YCJOBHS HMX CYIIECTBOBAHMS,
38 | DHeprus koje0aTenbHOTO ABMKCHHUS. MaTEeMATHYECKUN MAasTHUK, TapMOHUYECKUE KOJICOaHWMs,
Pe3onanc. BEJIMYMHBI, XapaKTePU3YIOIIHe KOJIeOaHUs.
39 | MexaHn4YecKH€e BOJIHBI, XapaKTEPUCTHKA YMeTh: OOBSCHATH TPUYUHBI 3aTyXaHUs CBOOOIHBIX
BOJIH. Koje0aHuil, pemaTh 3aJayd Ha HAXOXKJIECHUE BEIUYHH,
40 | Jmuua BosHbl. CKOPOCTH XapaKTEePU3YIOIUX KoyieOaTeIbHbIe JBIJKEHHS, pellaTh
pPacupoOCTPaHEHHMs BOJIHEI 3ala4yl Ha HAXOXKJIEHUE BEIUYMH, XapaKTEPU3YIOIIUX
41 | 3BykoBBIE BOTHBL IXO. KoJieOaTe/IbHBIC JIBIKEHUS, BBIYHCIATH KOOPAMHATY H
42 | Ucrounuku 3Byka. BeicoTa u TeMOp 3ByKa. CKOPOCTB, IIEPHOJL U YACTOTY KOJIeOaHHH Tera.
I'pOMKOCTB 3ByKa MertanpeaMerHble:  pa3BUTUE  MOHOJIOTHUYECKOM M
43 | PacipoctpaHeHue 3ByKa. 3BYKOBBIC TUAIIOTMYECKON peyu, YMEHHsI BhIpAXKaThb CBOM MBICIH U
BostHbL. CKOPOCTH 3BYKa CIOCOOHOCTH  BBICIYIIMBAaTH  COOECeHUKA, yMEHHE
44 | O6o6waroIIEe MOBTOpEHME paboTaTh C MaTeMaTHYECKUMH BBIPAKEHUSMU B 0OIIEM
«MexaHu4YecKue KOJIeOaHus U BOJHBD) BUJIC,
JInyHOCTHBIE: YCTaHABIMBATh MPUYMHHO-CIICACTBEHHbBIC
CBSI3H, CTPOUTBH JIOTUYECKOE PACCYKIACHHE.
3 DJIeKTPOMATrHUTHOE T0JIe
45 | MarauTHoe 1noJje u ero rpadguyeckoe IIpeamernbie: 3HaTh: MCTOYHUKM W HUHJUKATOPBI
nzobpaxenue. Heonnopoanoe u MarHUTHOTO TMOJs; CYyTh THUIOTE3bl AMIeEpa; MOHITHS
OJIHOPOJIHOE MarHUTHOE MOJIE. MarHuTHBIX JIMHUH, OJHOPOAHOTO W HEOIHOPOIHOIO
46 | HampasieHue ToKa U HalpaBJIeHUE JIMHUAN MarHUTHBIX  IOJiel, = OCOOEHHOCTM  BO3HHKHOBEHUS
€ro MarHUTHOTO TIOJIAL. AJIEKTPOMAarHUTHBIX  KoJieOaHMM B KoJeOaTeIbHOM
47 | Cuna, neicTByroIIas Ha IPOBOJHUK C KOHTYpE€, 3HaTh NPOLECC MOAYJISILUUUA U JAETEKTUPOBAHUSI.
TOKOM. YMeTh: 00BACHATH OMBIT DpcTeia, H300pakaTh MarHUTHOE
06Hapy>1<eHHe MArgduTHOTIO II10JId I10 €ro moJIC IIpd IIOMOIIM MArHMTHBIX J'II/IHI/IfI, IIPUMCHATH
JENCTBUIO HA DIEKTPUYECKHUH TOK. MIPaBUJIO TIPABOM PYKH MPH PEIICHUH 3aJ]1ay, PACCUUTHIBATH
I[IpaBuJio JE€BOM PYKH. MarHUTHYIO CHUIy 1O (opMylie MarHMUTHON WHIYKIINH,
48 I/IHI[YKI_II/IH MAarduTHOTO ITOJIS. I/I306pa)KaTI) MarHuMTHOC 1II0JIC€ IPHU HOMOIIH JIMHUH
49 | MarHUTHBIH TOTOK. MarHUTHOM  WHIYKIHMH,  HM300paxkaTb AJIEMEHTBI

Pemenue rpaduyecknx 3ama4 Ha
IIPUMEHEHHE MTPABUJII IIPABOU U JIEBOM

pYKH.

K0JIEOATEIHHOTO KOHTYpa Ha CXEMe 3JICKTPUYECKOH IIerHy,
OTKCHIBAThH MPOIECCHI, MPOUCXOASIINE B HEM, OMPEICIIThH
XapaKTEPUCTUKHU PaHOBOJIH.
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50

SIBneHue 3J'IeKTp0MaFHHTHOfI HHAOYKIUH.

MeranpenmerHble:  pa3BUTHE  MOHOJOTHYECKOW U

51 | Pemenue 3amau «SIBineHue JIUAJIOTUYECKON pedH, YMEHUsS BBIPAXATh CBOM MBICIH
AIEKTPOMArHUTHOW MHIYKIIMID) CIIOCOOHOCTH  BBICIYIIMBAaTh  cOOECEOHHKA, YMEHHE
52 | HanpaBienne HHAYKIIMOHHOTO TOKA. 1 | paboTaTh ¢ MaTeMaTHUYECKHUMHU BBIPAKECHUSMHU B OOIIEM
53 | SBneHue caMOMHAYKIIMU. IHITYKTUBHOCTb. 1 BUJIE;
54 HOqueHI/IC U Iiepegaya IepeMeHHOoro 1 JIN4HOCTHEIE: YCTaHaBJIMBAaTb HNPUYIUHHO-CICIACTBCHHBIC
aneKkTpudeckoro Toka. Tpancdopmatop. CBA3H, CTPOUTD JIOTUICCKOC PACCYKIACHUE.
55 | DnexTpoMarHuTHOE MOJIE. 1
DJIEKTPOMArHUTHbIE BOJIHBI.
56 | Dnekrpuyeckas eMkocTb. Konpencarop. 1
57 | KoneOaTenbHbIN KOHTYP. 1
58 | IlpuHIMI paAuOCBS3H U TEJICBUICHUSI. 1
59 | UnTepdepennus creta. 1
DnekTpoMaruuTHasi Ipupoja CBeTa.
60 | Ilpenomienue cBeTa. 3aKOH MPETOMIICHHUSL. |
61 | Hucnepcus cBera. 1
62 | OnTuueckue CueKTphbl. 1
63 | JIuneiuaTble COEKTPBHIL. 1
64 | Ob6o0maromiee NOBTOPEHUE 1
"DneKTpOMarHUTHbIE SIBJICHUS "
65 | O6oOmaro1ee MTOBTOPCHHE 1
"DneKTpOMarHUTHbIE SIBJICHUS".
4 Crtpoenue atoma u aTOMHOT0 siipa. McnoJsib30BaHue JHEPTUU ATOMHBIX siIep.
66 | PagnoaktuBHOCTH. CTPOCHHME aTOMA. 1 IIpenmernbie: 3HaTh: YWCIOBOE 3HAYEHUE 3apsja
67 | PagmoakTUBHBIE IPEBPAILICHHE. 1 3JIEKTPOHA, COCTAaB pPAJUOAKTUBHOTO W3IYYEHUS M €ro
68 | MeTtobl onpeiesIeHHs] YaCTHII. 1 KOMIIOHEHTOB, UX CBOMCTBA; IUIAHETAapHAas MOJEIb aToma,
69 | Ilporonsr u HeiTpoHbl. CocTaB aTOMHOTO 1 pasmMep dapa aromMa = CpaBHUTEIBHO C  pasMepamMu
aapa. JJICKTPOHHOW O00OJIOYKH, CXEMy IPOBEICHHUS OIBITOB
70 | SlmepHbBIE CHIIBL Pesepdopna u nmonydeHHBIX HA UX OCHOBE BBIBOJIOB, THIIbI
71 | Dueprust ces3u. Jedekr macc. Pacuer ONTHUYECKUX CIIEKTPOB, METOJl CIEKTPAIBHOTO aHaju3a,
SHEPIHH CBSI3H. noctynatel  bopa, npaBuno  cmewmenus — Copnw;
72 | Dueprus cBsasu. Jedexr wmacc. Pacuer | 1 OTpEJIETICHUSI MACCOBOTO YMCIIA, 3apsIIOBOTO YMCIIa, HOBBIM
SHEPIHH CBSI3H. BUJl B3aWMOJCWUCTBUSA (SEpHOE) U €ro OCOOEHHOCTH,
73 | lenenne suep ypana. Usyuenne neenne 1 CMBICIT - CTIOBOCOYETAHNS «meeKkT macc», ompeaeiieHue
. TEPMOSICPHON peaKklnu;
74 | Usyuenue nenenue aep. 1 YMeth: 1o Tabnuiie MenaeneeBa onpenesaTh 3apsiibl aIep
75 | Sinepuwii  peaxtop.  IIpeoGpasoane 1 aTOMOB XHMHUYECKUX 3JIEMEHTOB, OINHUCHIBATH XOJ OIbITa
BHYTpEHHEI SHEpTHH anep B Pezepdopna, dbopMmynupoBath  MOCTyJlarel  bopa,
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QJICKTPHUYCCKYIO OHCPI'HIO.

INPpUMCHATbL MCTOJ CIICKTPAJIbHOI'O aHallkn3d, HAXOIWUTb

76 | AtomHas  sHepretuka. buonornueckoe 1 SHEPrUI0 CBs3U Mo Qopmyrne DiHIITEHA, AePeKT Macc,
neiictBue  paauanuu.  TepMosiaepHas OPUBOJUTH MPHUMEPHI, TJE MPOTEKAIOT TEPMOSICpPHBIC
peakiusl. peakiuu.

77 | lloBTOpeHnue 1 MeranpeamMeTHble:  pa3BUTHE  MOHOJIOTUYECKON U

JUAJIOTUYECKON pedH, YMEHUSl BBIPAXKATh CBOM MBICIH U
CIIOCOOHOCTH  BBICIYIIMBAaTh  cOOECEOHHKA, YMEHHE
pabotarhb ¢ MaTEMaTUYECKUMH BBIPAKEHHUSIMU B OOIIEM
BUJIE;

JINYHOCTHBIE: YCTaHABIWBATH MPUUYUHHO-CIICIACTBEHHBIC
CBSI3H, CTPOUTH JIOTUYECKOE PACCYKICHHE.

78 | O6o6maromee nopropenue "CrtpoeHue 1
aToMa M aToMHOrO sijipa. Mcnonb3oBanue
SHEPruM aTOMHBIX siiep.".

5 Ctpoenue u 3Bo0onuA BeesienHoii

79 | CoctaB, CTpO€HHE U POUCXOXKICHUE 1 IIpenmeTHble: yMEHHS IPUMEHSTh TEOPETUUECKUE 3HAHUS
CoTHEYHOW CUCTEMBI no (HU3WKe HAa MPAKTHKE, peliaTh (GU3NYSCKUE 3a7add Ha

80 | bospume nnaneTsl COJHEYHOM CUCTEMBI 1 MPUMEHEHNE MTOIYYEHHBIX 3HAHUI:

81 | Bonbiuue maaneTsl COMHEYHON CUCTEMBI 1 | MeranpeamerHbie: npruoOpeTenne OIBITA

82 | Maubie Tena COMTHEYHOM CHCTEMBbI 1 CaMOCTOSITENILHOTO ~ TOMCKa, aHanu3a W oTOopa

83 | Mamnie Tena CONHEYHOM CHCTEMBL 1 WHPOPMAITUU C UCTIOIB30BAHUEM PAa3IMYHBIX NCTOYHHKOB

84 | Crpoenne, usnyueHue 1 SBOTIOLUSA 1 U HOBBIX WH(OPMALMOHHBIX TEXHOJOTUH IJIs peHICHUS
CoJTHIA 1 3BE3]T MO3HABATEJIbHBIX 33124

85 | Crpoenue u ssommomus Beeentoii | | JIMIHOCTHDbIE: 0CO3HAHHE BaXKHOCTH Q)Hve.nqecxoro 3HAHUS

86 | Crpoesue 1 somoms BeeneHHoi 1 (dbopMUpOBaHHE IICHHOCTHBIX OTHOIIICHUH K Pe3yIbTaTam

87 | Ob6obwmaromiee nopropenue "CTtpoeHue u 1 00yueHHA
sBostronusa Beenennoit".

88 | CoBeplleHCTBOBAaHME HABBIKOB PEIICHUS 1
3a/1a4 3a Kypc 7-9 KjaccoB

89 | CoBepllEeHCTBOBAaHME HABBIKOB PEIICHUS 1
3a/1a4 3a Kypc 7-9 KiaccoB

90 | CoBeplIeHCTBOBAaHNE HABBIKOB PEUICHUS 1
3a/1a4 3a Kypc 7-9 KjaccoB

91 | CoBepiieHCTBOBaHUE HABBIKOB PEILICHUS 1
3a/1a4 3a Kypc 7-9 KjaccoB

92 | CoBepllI€HCTBOBAaHUE HABBIKOB PEILICHUS 1
3a/1a4 3a Kypc 7-9 KjaccoB

93 | CoBeplI€HCTBOBAaHUE HABBIKOB PEILICHUS 1
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3az1a4 3a Kypc 7-9 kiaccos

94 | CoBeplI€HCTBOBAaHUE HABBIKOB PEILICHUS 1
3az1a4 3a Kypc 7-9 kiaccos
95 | CoBepl€HCTBOBaHUE HABBIKOB PEILICHUS 1
3az1a4 3a Kypc 7-9 kiaccos
96 | CoBepll€HCTBOBAaHUE HABBIKOB PEILICHUS 1
3az1a4 3a Kypc 7-9 kiaccos
97 | lloBTOpenue 1
98 | Pesepn 1
6 ATTecTauus
99 | KonTpoabHas pabora 3a 1 4eTBepTh 1 IIpeaMeTHbIE: 3HATh MOHATHUS TpeaIMeTa HHOOPMATHKH 32
100 | KonTponbHas paboTa 3a 2 4eTBEpPTh 1 Kypc 9 Ki1acca, yMeTh TPUMEHSTH TPAKTUYECKHE HABBIKH.
101 | KonTposbHas paboTa 3a 3 4eTBepTh 1 | MeranpeaMeTHbIe: [lo3HaBarenbHbIE: TUTAHUPYIOT
102 | UtoroBasi KOHTpoJbHas pabora 3a Kypc 9 1 COOCTBEHHYIO JIEATEIBbHOCTh. PerynsaTuBHbIC: ONpenessoT

KJiacca

npobiaeMy B JIEATEIBHOCTU: Y4eOHOHM M KU3HEHHO —
IIPaKTUYECKOM. KoMmMmyHHKaTHBHEIE:! MPOSABJISIOT
AKTUBHOCTb ~ BO  B3aUMOJEHCTBUM I PEIUCHUs
KOMMYHUKATUBHBIX U [103HABATENIbHBIX 3a1a4.
JIMuHOCTHBIE: ONpeAensaTh MpoOJeMbl  COOCTBEHHOMH
y4eOHO IesITeIbHOCTH U YCTAHOBJICHUE UX MPUYUHBIL.
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