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ITosscHuTEbHAS 3amKCKa

[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 8 kiacce npeaAMETHbIE pe3ysibTaTbl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y O0YYAIOLIUXCS YMEHUI:

o HCIIOJIB30BATh IMOHATHUA: MAaCCa U PasMEpPbl MOJICKYJI, TCIIJIOBOC JABMIKCHHEC aTOMOB M MOJICKYJI, arp€raTHbIC COCTOAHHA BCIICCTBA, KPHUCTAIMYCCKUC U
aMOp(bHLIe TCIa, HaCBIH_[eHHHﬁ n HeHaCLIH_IeHHHﬁ nap, BJAXHOCTb BO34yXad, TEMIICpATypad, BHYTPCHHAA OSHCPTUA, TEIIOBOM JABUIaTClIb, SHGMGHTapHLIﬁ
BHGKTpI/I‘-IeCKI/Iﬁ 3apsana, SJICKTPUICCKOC IOJIC, MIPOBOAHHUKHU U AUSJICKTPUKU, IMOCTOSTHHBIM E)JIeKTpI/ILIeCKI/Iﬁ TOK, MAaroHuTHOC I10JIC,
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. pas3jinuaThb SABJICHHA (TGHHOBOG pacIupCHUC MU CXKATUC, TCILIOIICpEaAada, TCIIJIOBOC PABHOBCCUC, CMAYMBAHHC, KAIIWUIAPHBIC ABJICHHA, HCIIAPCHUC,
KOoHACHCAaUusA, INIABJICHUC, KPUCTAJJIM3alusd (OTBepZ[GBaHI/IG), KHUIICHUEC, TCILIOoICpEaaya (TGHHOHpOBOZ{HOCTB, KOHBCKIIHA, I/ISJIyT-IeHI/Ie), QJICKTpHU3auusa TECI,
BBaHMOﬂeﬁCTBHC 3apsa10B, ,Z[eﬁCTBI/IH QJICKTPHUYCCKOI'0O TOKA, KOPOTKOC 3aMbIKAHHUC, BSaHMOHGﬁCTBHe MarHuToB, HeﬁCTBHe MAardvuTHOrO I10Jii Ha IMPOBOJHHK C
TOKOM, 3JICKTPOMArdHuTHasA I/IHI[YKIII/I?[) I10 OIIMCAHHIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (1)H31/I‘-I€CKO€ SABJICHUC,

. pacro3HaBaTh MPOSBICHUE WU3YyYEHHBIX (DU3MUECKUX SIBJICHUU B OKPYKAIOIIEM MHUpPE, B TOM 4YHCJe (U3MUECKUE SBJICHUS B IPUPOJE: MOBEPXHOCTHOE
HaTsDKEHHUE U KallWIISIpHBIE SIBJICHUS B IPUPOE, KPUCTAIUIBI B IpUpoze, uznydeHue ComHIla, 3aMep3aHnue BOI0EMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa,
WHEesl, CHeTa, YJIEKTPUYECKHE SBJICHUS B aTMOC(epe, SIEKTPUIECTBO KUBBIX OPraHM3MOB, MArHUTHOE T0JIe 3eMIIH, JIpei( MOoIrCcoB, poiIh MAarHUTHOTO TIOJIS JIJIS
KHU3HM Ha 3emJie, MOJSPHOE CHUSHHUE, IIPU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 3ajjadyy B Y4eOHYIO, BBIJENATh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3MYECKHX
SIBJICHU;

o OIIMCbIBAaTh H3YUYCHHBLIC CBOICTBA TEII M (1)I/ISI/II-I€CKI/I€ SABJICHUA, HCIIOJIb3Ys (1)I/I3I/I‘~I€CKI/I€ BCIIMYHHBI (TeMnepaTypa, BHYTPCHHAA SHCPTHA, KOJIMYCCTBO
TCIIOTHI, YyACJIbHaA TEMI0EMKOCTh BCIICCTBA, YyACJIbHAA TCIUIOTA IUJIABJIICHUS, YACJIbHAas TCIJIOTa napoo6pa30BaHI/m, yACiibHAg TEIJIOTa CTOpaHus TOIUINBA,
KOE)(i)(l)I/ILII/IGHT ITOJIC3HOT'O [lef/'ICTBI/Ii[ TEILIOBOM MalllMHbl, OTHOCUTCJIbHAA BJIA)KHOCTH BO31YyXa, E)JIGKTpI/I‘-IeCI(I/If/'I 3apsan, Cujla TOKa, JJICKTPUICCKOC HAIIPAKCHHC,
COIIPOTUBJICHHUC IIPOBOJHUKA, YACJIBHOC COIIPOTHUBJICHHUC BCIICCTBA, pa60Ta H MOHIHOCTBb JJCKTPHUYCCKOI'O TOKa), IIpu OIIMCAHUU IIPABHUJIbBHO TPAKTOBATH
(1)I/I3I/I‘-I€CKI/H>'I CMBICJI HCIIOJIB3YEMbIX BCJIMYHH, 0003HaUCHHSA H CANHUIIbI (1)I/I3I/I‘~I€CKI/IX BCJIIMYHUH, HAXOJHTH (1)OpMy.]II)I, CBA3LIBAIOIINUC OAHHYIO (1)I/I3I/I‘-I€CKYIO
BCJIMYHHY C APYTUMH BCIMYNHAMU, CTPOUTH Fpa(bI/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM (bHBI/IqGCKHX BCJINYHH,

. XapaKTepu30BaTh CBOWCTBA Tej, (PUM3NYECKHUE SBICHUS M IPOLECCHI, UCIONIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpHM CTPOEHUs
BEIIECTBA, IPUHLUI CYNEPIIO3ULUH NOJIEH (Ha KaUeCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma i ydacTka 1enu, 3akoH Jxoyns—Jlenna, 3akoH
COXpaHEHMs SHEPIUH, IIPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBATH €r0 MAaTEMATUYECKOE BBIPAKECHHUE;

o OOBICHATH (1)H31/I‘-I€CKI/I€ mpoueccol M CBOMCTBa TCJI, B TOM 4YHCIJIC WU B KOHTCKCTC chyauHﬁ IMPAKTUKOOPHUCHTHPOBAHHOI'O XapaKTCpa: BbIABIIATH
MNPpUYIUHHOCIICACTBCHHLIC CBA3H, CTPOUTH 00BbsACHEeHHE U3 1-2 JOrHYECKHX IIAaroB C OHOpOfI Ha 1-2 HU3YUCHHBIX CBOMCTBa (bHSI/I‘leCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IX
3aKOHOB HJIN 3aKOHOM€pHOCT€I7I;

. pemarb pacy€THBIC 3a/1a4u B 2—3 JeHCTBUS, UCTIONB3Ys 3aKOHBI U (HOPMYIIBI, CBSI3bIBAIONINE (PU3NIECKHE BETMUMHBI: HA OCHOBE aHAIHM3a YCJIOBHUS 33/1a4H
3aIlUCBIBATh KPAaTKOE YCIIOBHE, BBIABIATH HEOCTATOK JAHHBIX Ul pEIEHUs 3aJauu, BEIOMPATh 3aKOHbI U (hOpMYJIbl, HEOOXOAUMBIE IS €€ pelleHUs, IPOBOAUTh
pacu€Tel ¥ CPaBHUBATH MOIYYEHHOE 3HAUCHUE (PU3MUECKON BEIMYMHBI C U3BECTHHIMU JTAHHBIMH,

o paciio3sHaBaTb HpO6JI€MI)I, KOTOPLIC MOXHO PCHIMTL IpPHU IMOMOMIIN (1)I/I3I/I‘-I€CKI/IX MCTOHOB, HUCIIOJIB3YA ONMMCAHUEC HUCCICAOBAHHA, BBIACIATE IIPOBCPIACMOC
IpCAIIOJI0KCHUC, ONCHUBATD IIPABUJIBHOCTD ITOPAJAKA IIPOBCACHUA UCCIICIOBAHUA, 1CJ1aTh BBIBOABI,

. MIPOBOAMTD OMBITHI IO HAOTIOACHHUIO (PU3UUYECKUX SIBICHUM WU (PU3HUUECKUX CBOMCTB Tel (KalWUIApHBIC SIBICHHUS, 3aBUCUMOCTh JaBJICHUS BO3/1yXa OT €ro
00bEMa, TemIepaTrypbl, CKOPOCTH IpOLECCa OCTBHIBAHHMS M HArpeBaHUs MpPHU M3IYyYEHHH OT IBETa M3Iydaromed (TOrIomaromeil) MOBEpXHOCTH, CKOPOCTh
HCIapeHuss BOJAbl OT TEMIEPATyphl KUJIKOCTU W IUIOLIAAU €€ MOBEPXHOCTH, 3JEKTPU3ALMS TEJl U B3aUMOJCHCTBUE 3JIEKTPUUECKHUX 3aps/ioB, B3aUMOJACIHCTBUE
MIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allis MAarHUTHBIX IIOJIEH IIOCTOSHHBIX MAarHUTOB, JAEWCTBHUS MAarHUTHOTO IIOJIi Ha IPOBOJHUK C TOKOM, CBOHCTBa
ANIEKTPOMArHuTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKA): (GOPMYyIHUPOBATh MpPOBEpsieMble MPEINON0KEHUs, COOMpPaTh YCTAHOBKY U3 IPEIIONKEHHOTO
000pyAOBaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOJIBI;

. BBINOJIHATH MPSIMbIE U3MEPEHUs TeMIepaTypbl, OTHOCUTEIbHOMN BIQXKHOCTH BO3/1yXa, CUJIbl TOKA, HAIIPSKEHUSI ¢ UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPHOOPOB U
JIaTYNKOB (PU3MYECKUX BEJIMYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI ¢ yIETOM 3a1aHHON a0COTIOTHON MOTPEITHOCTH;

. IIPOBOAUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYMHBI OT JPYTOM C MCIOIb30BAaHUEM IPSIMBIX U3MEPEHHH (3aBUCUMOCTD COIIPOTUBIICHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IIJIOLIAAU MTONEPEUYHOIO CEYEHUs U YAEIbHOIO COIPOTUBIICHUS BEIIECTBA IIPOBOJHMKA, CHJIBI TOKA, MUIYIIErO 4epe3 IMPOBOJHUK, OT
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HanpsDKeHHUsT Ha IPOBOJHUKE, HCCIEIOBaHME IOCIEIOBATENIBHOTO M MAapaluIeNIbHOTO COEIUHEHMH HPOBOJHHMKOB): IUIAHUPOBATh MHCCIIEOBAaHUE, COOUPAThH
YCTaHOBKY U BBINIOJHATH U3MEPEHHUsI, CIEAYs MPEII0KESHHOMY IIaHy, (PUKCHPOBATh PEe3yIbTAaThl MOJYYCHHON 3aBUCUMOCTH B BUE TaOIHIl U TpaduKOB, JeIaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIENOBAHUA;

. IIPOBOJIUTh KOCBEHHBbIE HM3MEpeHHsl (U3NYECKUX BeNUYMH (yAelabHas TEMJIO0EMKOCTb BELIECTBA, COMPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTH
ANEKTPUYECKOr0 TOKA): IJIAHUPOBATh M3MEPEHHUS, COOMPATh SKCIEPHUMEHTAIbHYIO YCTAHOBKY, CJIEAysl MPEUIOKEHHON MHCTPYKLIMM, M BBIYMCIATH 3HAUYECHUE
BEJIMYUHBI,

. coOJIIOAaTh MpaBUiia TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1a0opaTOpHBIM 000PYIOBAHHEM;

. XapaKTepu30BaTh MPUHLUIIBI ASHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPOW Ha MX ONMHUCAHHUA (B TOM YHUCIIE: CHCTéMa OTOIUICHUS
JIOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK ODIIEKTPUUYECKOW ODHEPTUH, 3IIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTeIbHBIC
JIEKTPOIIPUOOPB! (IIPUMEPBI), 3JIEKTPUUYECKUE IPEIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABHUraTelb MOCTOSIHHOTO TOKA), MCHOJb3ys 3HAHHMS O CBOMCTBax
(bu3NIEeCKUX SIBICHUH U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

. pacimo3HaBaThb IMPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pBI 0 CXeMaM U CXCMATHUYHBIM PUCYHKaAM ()KPII[KOCTHBIIZ TCPMOMETP, TCPMOC,
IICUXPOMCTpP, TUIPOMETP, ABUIATC]Ib BHYTPCHHCTO CropaHus, 3JICKTPOCKOII, pGOCTaT), COCTAaBJIATH CXCMbI JBJICKTPUYCCKHUX ueneﬁ C TIOCJICOOBATCIIBHBIM H
napajiyieJIbHbIM COCAMHCHHUEM JJICMCHTOB, pa3jinvas yCJIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPHUUCCKUX ueneﬁ;

. MPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMAIMI0 O MpHUMEpax) MPAKTHUECKOro HCIMOJb30BaHUA (PU3UYECKUX 3HAHMM B TOBCEIHEBHOM JKHU3HH IS
obecriedeHnss 0€30MacHOCTH MPHU OOpalIeHHH ¢ MPUOOpPaMU M TEXHHUUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3I0POBbS M COONIOJIEHHS HOPM HKOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpere;

. OCYHICCTBJIATH IMOUCK I/IH(bOpMaI_[I/II/I (1)I/ISI/I‘IGCKOFO COACPIKaHUs B I/IHTepHeTC, Ha OCHOBC HMCKOIIUXCA 3HaHUH U l'[yTéM CpaBHCHUA HOIIOJIHUTCIBbHBIX
HCTOYHHUKOB BBIJACIIATH I/IH(l)OpMaLII/IIO, KOTOpasd sABJIACTCA HpOTHBOpG‘IHBOﬁ WA MOXET OBITh HGI[OCTOBGpHOfI;

. MCITIOJIB30BATh MIPH BHIMOIHEHUH YUeOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JINTEPATYPy (PU3HUYECKOTO CONIEpIKAHMsI, CIPABOYHBIE MaTEPUAIIbI, PECYPCHI CETH
WuTepHer, BnajgeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTA, IpeodpazoBaHus HHPOPMALIUU U3 OHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M KPaTKHE YCTHBIE COOOIIeHus, 000011ass HHPOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NIECKOTO COJICPIKAHMS, B
TOM YHCJI€ IyOJUYHO MPEJICTABIATh PE3yJIbTaThl IPOSKTHOM UM UCCIIE0BATENIbCKOM 1A TEIbHOCTH, IIPH 3TOM I'PaMOTHO MCHOJIb30BaTh U3yYCHHbIN MOHATUHHBIN
anmnapar Kypca (U3MKH, COIPOBOXK/IaTh BBICTYINIEHUE IIPE3EHTALIUEH;

. IIPU BBHINIOJTHEHNUN YUEOHBIX MPOEKTOB U UCCIEA0BAHUHN (PU3NYECKHUX MPOIECCOB PACIIPENENATh O0SI3aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMU
3aJjauaMy, CJICIUTh 32 BBIIIOJHEHUEM IUIaHa JeHCTBUN U KOPPEKTHPOBATh €0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESITEIbHOCTb IPYIIIbI, BEICTPAUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHCTBHE, TPOSBIISAL FTOTOBHOCTD pa3peliaTh KOH(IJINUKTHI.

Conepxanne kypca «duzuka» 8 kiacc (68 qacoB)

1. Temnossie sBnenus (28 yacos)

TennoBoe nBuxenue. TemnoBoe paBHOBecue. Temmeparypa u ee usmepeHue. CBsi3b TEMIEpaTypbl CO CPEAHEW CKOPOCTBIO TEIIOBOTO XaOTUYECKOTO
IBIKEHUS dvacTull. BHyTpenHss osHeprus. Pabora u Teruonepenada Kak crHocoObl M3MEHEHUs BHYTpEHHEW 5Hepruu Tena. Buael Temsonepenauu:
TEIIONPOBOJHOCTh, KOHBEKIMSA, U3JIydeHHe. KonnuecTBO TeIioTsl. Y aenbHas TEIIOEMKOCTh. [lnaBnenue u kpucramumsanus. Y 1enapHas TEIUIoTa IUIABJICHUS U
napooOpa3zoBaHMs. YJellbHas TeIUloTa cropaHus. Pacder kojuuyecTBa TEIJIOTHI NPU TEIUIOOOMEHE. 3aKOH COXPaHEHUS SHEPrMM B TEIUIOBBIX IIpolieccax.
HeoOpatumocTs mpoueccoB Temtonepenaun. Mcmapenne m xonnencanus. Haceimiennsiid map. Braknocts Bo3myxa. Kumnenwe. 3aBUCHMOCTH TeMIepaTypbl
KuneHust ot aAaeieHus. [IpuHuunsl paGoTel TeruoBeIX asurateneil. IlapoBas TypOuna. [[Burarens BHyTpeHHero cropanus. KIIJ[ TemoBoro nBurarens.
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OObscHeHHE YCTpOﬁCTBa H IIpUHIMIIA HeﬁCTBHH XOJIOAUJIBbHHUKA. Hp606paSOBaHI/I${ OHCPI'MH B TCIUIOBBIX MalllMHAX. DKOIOTHYEeCKHUE HpO6HeMI>I HCIIOJIBb30BaHUA
TCIIJIOBBIX MAalllWH.

2. Dnexrpudeckue spieHus (23 gaca)

DnekTpuzaius Tel. DJNEKTPUUeCKui 3apsn. JBa Buaa 3JIeKTpHUecKUX 3apsiioB. B3anmopeiicTBue 3apsiioB. 3aKOH COXpaHEHHUS SJIEKTPUUYECKOTO 3apsja.
Onexkrpuueckoe mnose. /[IelcTBUE 2JIEKTPUYECKOrOo INOJs Ha DJJIEKTpUYeckue 3apsabl. [IpoBOOHMKHM, IUAJIEKTPUKM M IOJYNPOBOJHUKU. JIMCKpETHOCTH
ANEKTpUYecKoro 3apsaa. JnekTpoH. Ctpoenue atoma. [locTosHHBIN AnekTpudeckuil Tok. McTounnku nocrosHHoro toka. JlelcrBus anexkrpuueckoro toka. Cuiia
Toka. Amnepmerp. Hampsokenue. BoibTMeTp. DJEKTpHYECKOE CONPOTHUBIECHUE. OJIeKTpudeckas Lenb. 3akoH OMa 11 ydacTKa 3JIEKTPUYECKOW ILEMH.
[TocnenoBarenpbHOE W TapaJIeNbHOE COSAWHEHHS IMPOBOJHUKOB. YAEIbHOE compoTuBieHHE. Peocrarel. PaboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
Jbxoyna-Jlenna. Jlamna nakanuBanus. IlnaBkue npenoxpanurenu. Hocurenu 3ieKTpUYECKUX 3apsioB B METAJUIAX, MOJYNPOBOJHUKAX, MIEKTPOJINTAX U Ia3ax.
[TosynnpoBOIHUKOBBIE IPUOOPBHI.

3. MaruutHble sBienus (6 4acoB)

OmneiT Opcrena. MaruutHoe nosie Toka. BzaumoneincTBue NOCTOAHHBIX MarHUTOB. MarHutHoe nosie 3eMiid. DJIEKTPOMAarHuT. /JIeicTBME MarHUTHOIO MOJIS
Ha IPOBOJHUK ¢ TokoM. Cuia AmMriepa. DJIeKTpoBUraTelNlb. DJIEKTPOMAarHUTHOE pelie.

4. Cserosble sBienus (11 gacos)

Hcrounuku ceera. [IpsmonuHeliHoe pacnpocTpaHeHue cBera. OTpakeHUE W IPEJIOMIIEHHE CBeTa. 3aKOH OoTpakeHus ceera. Ilnockoe 3epkano. JImHza.
doxkycHoe paccrosiHue JuH3bl. DopMmyna muH3bL. OnTHyecKas cuia TuH3bL [locTpoeHne n300pakeHnii JaBaeMbIX TOHKOM JTMH30M. [ 71a3 Kak onTu4eckas cucremMa.
Ontuyeckue npubopsl. IlpuHiun neicTBUs NPOEKUMOHHOrO amnmapara u ¢oroanmnapara. CBeT - ayeKTpoMarHuTHas BosHa. Jlucmepcust cBera. BimsHue
AJEKTPOMAarHUTHBIX U3Ty4EHHUM Ha KUBbIE OPTraHU3MBI.

KanennapHo-remarndeckuii miad yueoHoro kypca «®usukay 8 kiacc (68 4acoB)
ILl1anupyemMbie pe3yJjabTaThl JlaTa IIpumeuanus
e Koauy
u/ Tema ypoxka €CTBO 3nanus, ymenus, OYYH
4yacos H CII0COOBI JeSITeTbHOCTH wian | Qaxr
TenjioBble IBJICHUS
1 Bseneunue. HNHucrpykTax o TB. 1 IIpenmeTtHbIe:
Temnosoe JIBIDKCHUE. Buyrtpennss 3HaTh: TeMIepaTypa, KOJMUYECTBAa TEIUIOTHI, YJIelbHas
SHEPrus. TEIJIOEMKOCTh, ~ yJEJIbHAas TEeIUloTa IUIABJIICHHS  JIbJA,
2 | IlogrotoBka K BXOAHOM KOHTpPOJIbHOM 1 BJI&KHOCTb BO3/yXa.
pabote YMeTb: HaOMIOJICHWE W ONHUCAaHWUE PA3JIMYHBIX BHJIOB
3 | BxoaHas KOHTpoJbHAs paboTa 1o GPU3NKE 1 TEIUIONepelaun; OOBSCHEHHE OTHX SBJICHUH Ha OCHOBE
3a 7 KJacc OpeJCTaBICHUd 00 aTOMHO-MOJIEKYJISIPHOM  CTPOCHHUU
4 Crioco0Obl U3MEHEHU BHYTpeHHeﬁ 1 BCILICCTBA, 3aKOHAa COXpPAaHCHUS OJOHEPIrHM B TCIJIOBBIX
DHEPIHU. mporeccax; OOBSICHEHHE OTHUX SBJICHHH; HW3MEpEHHUE
5 BI/II[BI TEIJIONEPEAYH. 1 (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH: IMPOBCACHHUEC ITPOCTBIX (1)I/I3I/I‘~I€CKI/IX
6 | CpaBHeHHe BHJIOB TeILIOepeIaUH. 1 ONBITOB M OAKCIEPUMEHTAJIbHBIX  HCCIECIOBAaHUUA IO
IIprMeHeHHEe TEeILIONepeadyl B IPUPOLE BBISIBJICHUIO 3aBUCHUMOCTEH: TeMIEepaTyphl OCThIBAIOIIEH




ILl1anupyemMbie pe3yJjabTaThl Jlara IIpumeuanus
Ne Koany
I /;[ Tema ypoka eCTBO 3nanus, ymenus, OYYH
4acoB M CIOCOOBI 1eATEILHOCTH wian | gakr
1 TEXHHKE. BOJIbI OT BPEMEHH, TEMIIEpaTyphl BEIIECTBA OT BPEMEHU NPHU
7 | KonudecTBo TEIJIOTHI. VnennHas 1 W3MEHEHUSIX arperaTHbIx COCTOSIHUM BCIIECTBA;
TEIIOEMKOCTb. MPAKTUYECKOe MPUMEHECHNE (DU3MYECKUX 3HAHUU IS ydeTa
8 PacueT xoMuyecTBa TEILIOTHL. 1 TEIUIONPOBOIHOCTH Y TEIJIOEMKOCTH Pa3JIMYHbIX BEIIECTB B
9 _Ha6opaTopHa;[ pa60Ta "CpaBHeHI/Ie 1 MMOBCEAHEBHON KU3HU, 00BICHEHHE yCTpOﬁCTBa U IpyHIOUIIA
KOJIMYEeCTBA TEIUIOTHI IIPU CMEIMBAaHUU ,HeﬁCTBHH Q)HSI/I‘leCKI/IX HpI/I60pOB A TEXHUYECKUX OOBEKTOB:
BOJBI Ppa3IM4YHON TeMIiepaTypsl'. TEPMOMETPA, TICUXPOMETPa, MApPOBOUM TYpOWHBI, JABUTATEIS
Wnucrpykrax mo TH. BHYTPEHHETO CrOpaHusl, XOJ0IUJIbHUKA.
10 Pemenue 3aJ1a4 Ha TEeILI000OMEH. 1 MeTaHpe}lMeTHI)Ie: IIPUHUMAET N COXPaAHACT yq66HyIO
11 | Jlaboparopuas  pabora  "U3mepenue 1 3ajady; IUIAHUPYET (B COTPYAHHUYECTBE C YUYHUTEIEM H
yﬂeHLHOﬁ TETIJIOEMKOCTH TBEPAOTO Tena'. OJHOKJIAaCCHUKaAMHU HJIN CaMOCTOﬂTeHBHO) H606XO)II/IMI>Ie
Uucrpykrax 1o TB. JICUCTBUS, OMEpAIUU, COCTABIISET UX MOCJIEI0BATEILHOCTD U
12 | Dueprus romnusa. 1 JIEHCTBYET o HaMEUEHHOMY JIaHY, OCO3HAaeT
13 | 3akon coxpanenus sueprum. 1 MO3HABATENIbHYIO0 3aJady; YUTA€T M CIyLIaeT, W3BJIEKas
14 | Pasinmamble COCTOSHIS BEIICCTEA. 1 HY)KHYIO WHQOpPMAIUIO, CaMOCTOSTEIILHO HAXOJHUT €€ B
15 | Kontponsnas pabota 3a 1 4eTBepTh 1 MaTepuaiax Y4eOHHUKOB, 3aJaeT BOMPOCHI, CIyHIaeT U
16 | [Liasienne oTBepacBanme 1 OTBEUYAET HA BOMPOCHI APYTHX (POPMYIUPYET COOCTBECHHBIC
17 | VienbHas Temuiora miasieus 1 MBICITH, BBICKA3bIBa€T U OOOCHOBBIBAET CBOIO TOUKY 3PEHUSI.
18 | Pelmerye 3a1a1 Ha MIaBICHIC 1 Jluynocrupie:  [1OMOKUTETPHO OTHOCUTBCA K  YUYCHHIO,
- MO3HABATEIIbHOW  JICATEIIbHOCTH, JKeJaeT IpuoOpeTaTh
19 | Ucnapenue. [Tap. Kongencanms. 1
HOBBIC 3HAHUS, YMEHHs, COBEPIICHCTBOBATH HMEIOIIHECS,
20 | Kumnenne. Y nenpHas TeIIoTa 1
MPUMEHSTh UMEIOIINECS 3HAHUS VISl BBIMOJHEHUS MPOCTHIX
apooOpa3oBaHUe. .. o
pacy€ToB M M3MEPEHUH, MCHBITHIBAET KEJIAHHE OCBAaWBATh
21 | Pemenue 3amau. 1
HOBBIE BHUJbI ACATEIBHOCTH, y4acTBOBaTb B TBOPUYECKOM,
22 | BraxxHOCTB. 1 : 6
>3 | p TrPe—— 1 CO3UAATEIBHOM  IIPOILIECCE; OCO3HaHNE ceos Kak
emeHHf 3ajaq 1o TeMe WHAUBUAYAILHOCTH U OJTHOBPEMEHHO KakK 4ieHa o0IIecTBa.
BO3JyXa
24 | Pabora raza. JIBC. 1
25 | ITapoBas Typouna. KIT/I. 1
26 | Pemenue 3amau 1
27 | O6o6maromee mnoBTopeHue «TemioBbie 1
SIBIICHUSD)
28 | KonTposbpHas paboTa 3a 2 4eTBEPTh 1




ILl1anupyemMbie pe3yJjabTaThl Jlara IIpumeuanus
Ne Kosauy
I /;[ Tema ypoka eCTBO 3nanus, ymenus, OYYH
4acoB M CIOCOOBI 1eATEILHOCTH wian | gakr
2 dyleKTpUYecKue sIBJEeHUs
29 | DnekTpuzanusi. 1 [MpeameTHbIe:
30 | DnekTpuyeckoe moJje. 1 3HaTh: AMEKTPU3ALUS TeJ, B3aUMOJCHCTBUS JIEKTPUUECKHUX
31 | Ctpoenue aroma. 1 3apsI0B, TEIJIOBOE JEHCTBUE TOKa; OOBSCHEHHUE SBICHHIA
32 OO0BgcHeHue SIICKTPUYECKUX SBJICHUU. 1 CHJIBI TOKA, HAIIPSAKCHUA, 3JICKTPUYCCKOTO COIIPOTUBIICHUA,
33 3HeKTpI/IquKHﬁ TOK. 1 pa6OTI>I 1 MOIIDHOCTH TOKaA.
34 :-)HeKTpI/IIIeCKI/Ie [ETIH. 1 VYMerTh: IMPOBCACHUEC IIPOCTBIX (1)H3I/ILIGCKI/IX OIIbITOB M
35 | Hocurenn 1eKTpuaeckux 3apsiios. 1 SKCHEPUMEHTAIbHBIX  HCCIENOBAHMN MO  U3YUYEHHIO:
36 | Crua Toxa. 1 AJIIEKTPOCTATUUECKOTO B3aUMOJCUCTBUSL 3apsSKEHHBIX TEI,
37 | Ammepmerp. Jla6opatopras pabora 1 MOCJIEIOBATEIBHOTO M NApaJUIEIbHOTO  COEAMHEHUS
«I3Mepenne cuitbl Tokay MHCTPYKTaK Mo MPOBOJIHUKOB, 3aBUCUMOCTH CHUJIbI TOKA OT HAIPsDKCHHUS Ha
TBE y4acTKe IIeNH; MPaKTHYeCKOe MpPHUMEHEeHHE (QU3NIECKUX
38 | DnexrpHueckoe HATPUKEHHE 1 3HAHWM JJIs1 0€301aCHOr0 OOpAIIEHUS ¢ IEKTPOOBITOBBIMH
JlaGopatopuas pabota «M3Mepenue npubopaMu; MPEayNpeKISHUS OMAacCHOrO BO3JCHCTBHUS Ha
EKTPHYECKOTO HAPSKEHIS OpPTaHHW3M 4YeJIOBEKA JJICKTPUYCCKOTO TOKA; OOBSICHECHHE
Wncrpykrax o TH YCTPOICTBA U MPUHIUIIA AEUCTBUS PU3NIECKUX TPUOOPOB U
39 | DieKTpHUECKOE COMPOTHBICHHE. 3aKOH 1 TEXHHYECKUX 0OBEKTOB: aMIIEPMETPa, BOJbTMETPA.
Oma MeranpeamerHble: crnocoOeH MPUHUMATh M COXPAHATH
40 | Pacuer conporusicHus 1 yueOHyI0 3ajady; IUIaHUPOBAaTh (B COTPYJIHUYECTBE C
41 | Peocrarer, JlaGoparopuas paota 1 YUUTEIeM U OJHOKJIACCHUKAMU WM CaMOCTOSITENHHO)
«I/I3Mepeﬁne HAIDKCHNA ¢ IOMOIIBIO HEO0OXOAMMBIC IEUCTBUS, OTIEPALIMH, ICUCTBOBATH 110 IIJIaHY,
OCO3HAeT I[I03HABATENIbHYI0 3a/lauy; YUTAaeT U CIYIIAET,
peocratay. MacTtpykTax o Th.
42 | Tlocie10BaTeNbHOE COCTHHCHIG 1 U3BJICKAs] HYXKHYIO WH()OPMAIIUIO, CAMOCTOSITEIILHO HAXOIHT
IDOBO/HAKOB ee B YyueOHBIX MaTepuanax, CTPOUT MOHOJOTHYECKUE
3 | Ia annenLHoé F— 1 BBICKA3bIBaHUA, YMEET 3aJaBaTb BOINPOCHI, CIyIIATh
P co0eceIHuKa.
IIPOBOJIHUKOB.
[ 2 —— 1 Jluynocrupie:  [10OMOKUTETPHO OTHOCUTBCA K  YUYCHHIO,
i P A MO3HABATENIbHON  JESATENBHOCTH, JKEJaeT MpPUOOpeTaTh
(GPOHTAITBHBIN SKCTICPUMEHT.
HOBBIC 3HAHUS, YMEHHs, COBEPIICHCTBOBAThH HMEIOIINECS,
45 | PaboTa 31eKTpUYECKOTro TOKA U 1
NPUMEHATh UMEIOLINECS 3HAHUS JUISl BBIIOJHEHUS MPOCTHIX
MOIIHOCTb. R .
m - pacy€ToB M M3MEPEHUH, MCHBITHIBAET KEJIIAHHE OCBAaWBATh
46 | JlabopatopHas pabora "M3mepenue 1

CHJIbI TOKA 1 MOIITHOCTH BHGKTpI/ILIeCKOI\/JI

HOBBIC BHJbI OCATCIBHOCTH, YYACTBOBATH B TBOPUYCCKOM,
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Ili1anupyemMble pe3yabTaThl Hara Ipumeyanus
e Koyl
I /;[ Tema ypoka eCTBO 3nanus, ymenus, OYYH
4acoB M CIOCOOBI 1eATEILHOCTH mwian | gakr

namnoyku". MacTpykrax no Thb. CO3HMIATENIFHOM  TIpoOILIecCe;  OCO3HaHMEe  cebs  Kak
47 | 3akon [xoyis - JleHua. 1 WHIUBUAYAIBHOCTH U OJTHOBPEMEHHO KakK 4JieHa o0IIecTBa.
48 | IlpenoxpaHurenu. 1
49 | O6o0bmaromice MOBTOPEHUE 1

«DNEKTPUUYECKUE SIBJICHHS
50 | KontpomnpHas paboTa 3a 3 4eTBepTh 1

3 MarHuTHbIe SIBJIEHHUS

51 | MaruutHoe nosie. 1 IIpenmerHsbie:
52 | Dnekrpomaruurt. [Ipumenenue. 1 3HaTh: MAarHUT, B3aUMOJIEUCTBUE MAarHUTOB, JEHCTBUE
53 | IlocrosiHHBI MarHuT. MarHutHOE MoJe 1 MAarHuTHOTO I10J1s1 HA IIPOBOJHUK C TOKOM.

3eMIIH. YMeTh: mpakThdyeckoe NpUMeHeHue (U3MYECKUX 3HAHHMA
54 | DaeKTpOMAarHUTHBIC MPUOOPHIL. 1 U1 M3Y4YEHHs] yCTPOMCTBA M  MPUHLMNA  JICHCTBUS
55 | O6o6maromee moBTopeHne «MarHUTHBIC 1 SJICKTPHYECKOrO  3BOHKA,  TeierpapHoro  ammapara,

SABJICHUA»

JJIEKTPOMArHUTHOrO pejie, JAMHAMUKA, 3JIEKTPOJIBUraTeNs;
00BsICHEHUE YCTPONUCTBA U MPUHIIUIIA AEUCTBUS (PUIUIECKUX
npuOOpPOB M TEXHHYECKHMX OOBEKTOB: JIIEKTPHUYECKOTO
3BOHKa, TelerpadHoro ammapara, 3IeKTPOMarHUTHOTO pelie,
JTUHAMUKA, 3JIEKTPOBUTATE.

MeranpeamMerHble: TPUHUMAeT M COXpaHSET Y4eOHYIO
3ajady; IUIAaHUpYeT (B COTPYAHUYECTBE C YYHUTEIEM H
OJIHOKJIACCHUKAMH WJIM CaMOCTOSITENIbHO) HE0OXO0uMbIe
JeICTBUS, ONEepaliy, COCTaBIISIET UX [10CJIE0BATEIbHOCTD U
NeiCTByeT N0  HAaMEUEeHHOMY  IUIaHy, OCO3HAaeT
[IO3HABATEJIbHYIO 3a/ady; YUTaeT M CIyLIaeT, H3BJeKas
HY)KHYI0 WH(GOpPMAIUIO, CaMOCTOSITEIbHO HAaXOAUT €€ B
Marepuagax y4eOHHKOB, 3alaeT BOINPOCHL, CIYIIAeT U
OTBEUYAET HAa BOMPOCHI APYrux (GopMyIupyeT COOCTBEHHBIC
MBICJIU, BBICKA3bIBAE€T U OOOCHOBBIBAET CBOIO TOUKY 3PEHUS
Jluanocrupie: [lONOXUTENBHO OTHOCHTBCS K  YUCHHIO,
MIO3HABATEIILHOM  JIEATETBHOCTH, IKENaeT MpHOOpeTaTh
HOBBIC 3HAHUS, YMEHHMs, COBEPIICHCTBOBATH HMEIOIIUECS,
MPUMEHSATh UMEIOIIUECS 3HAHUS ISl BBITIOJHEHUS MPOCTHIX
pacuéToB M W3MEPEHH, MCIBITHIBACT JKEJIAHHWE OCBAUBATH
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ILl1anupyemMbie pe3yJjabTaThl Jlara IIpumeuanus
Ne Kosauy
I /;[ Tema ypoka eCTBO 3nanus, ymenus, OYYH
4acoB M CIOCOOBI 1eATEILHOCTH wian | gakr
HOBBIC BHUJBI JCATEIHHOCTH, y4aCTBOBaTh B TBOPUYECKOM,
CO3UJaTeIbHOM  IIpOllecce;  OCO3HaHWE  ceds  Kak
WHMBUIYAIBHOCTH M OJTHOBPEMEHHO KaK WIeHa 00IIeCTBa.
4 CaeToBbI€ SIBJICHUS
56 | UcTOYHHKH CcBETA. 1 IIpeameTtHble:
57 | OTpaxkeHue cBeTa. 1 3HaTh: OTPAXKCHHE, MPEIOMIICHHE U IUCIEPCHS CBETa,
58 | IlpenomiieHue cBeTa. 1 ($OKyCHOE pacCTOSTHHE COOUPAIOICH JTMH3BI.
59 | CoiicTBa cBeta. Perenue 3amay. 1 YMeTb: MpoBeIEHUE TMPOCTHIX (PU3MUECKUX OIBITOB H
60 I/IqueHHe OTPaKEHUS W TPEIOMIICHUS 1 OKCIICPUMECHTAJIbHBIX I/ICCJIeI[OBaHI/H\/JI II0 H3Y4YCHHUIO: YyTria
CBeTA. OTpaXEHMsI CBETa OT YIVla MaJeHUs, yria MpeloMIICHUs
61 | JIuH3LL 1 CBeTa OT yrja NaJcHUs, NPAKTUYECKOE MPUMEHEHUE
62 | Uso6paxenus, jaBacMble IMH30I. 1 buznyecKux 3HAHUW JUIS BBIABICHUS 3aBUCUMOCTH yria
63 | JlaGoparopuas pabora «!/306paeHue B 1 OTpaXEHHUS CBETa OT YIJla MNaACHUS, yrjia MpeOMIICHUs
mu3sax». Uuerpykrax no TB. CBeTa OT YyIyla NajJeHus, OOBSICHEHHE YCTPONCTBA U
64 | Onrnueckue npu6op. 1 MPUHIIAIA TSHCTBUS PUINICCKUX TPHUOOPOB U TEXHUICCKUX
65 | O6obwaromee HOBTOpEHIE 1 00BEKTOB: OYKOB,  (oroamnmapara,  HPOSKIIMOHHOTO
«3006paxkeHue B JIUH3E» armapara.
66 | TosToperue 1 Meranpeamernple: [PUHUMAET U COXPaHAET Y4eOHYIO
67 | IlonroroBka K HMTOrOBOM KOHTPOJIBHOM 1 sajiady; IIAHMpYeT (B COTDYJHWYECTBE C YIMTENeM H
paGorTe OZHOK/IACCHHKAMH  WIIH UC&MOCTOHTCJ‘IBHO) HEO0OXOMMbIC
68 | Vrorosas KOHTpoNbHAs paboTa 3a Kype 8 1 JNEUCTBUSI, OMEpAIMH, ICHCTBYET MO IUIaHy, MOHUMAEeT U

KJj1acca

UHTErpupyeT MHGOPMALUIO B MMEIOUIMICSA 3amac 3HaHWM,
npeodpasyeT, CTPyKTypUpyeT, BOCIPOU3BOAUT U IPUMEHSIET
C y4YyeTOM pellaeMbIX 3ajad, CilylaeT coOeceaHuKa
(mapTHepa, y4MTens), CTPOMT IOHATHBIE AJIsl coOeceHUKa
BBICKA3bIBaHUS; B3aUMOJICHCTBYET c yUHUTENEM,
OJTHOKJIACCHUKAMHU JUIS pEIIeHUS KOHKPETHBIX Yy4eOHO-
II03HABATEJIbHBIX 3314

Jiuanocrupre: [I0JIOKUTENBHO OTHOCUTBCS K  YUEHHIO,
[IO3HABATEJIbHOM  JEATEIBHOCTH, KelaeT IpHoOpeTaTh
HOBBIE 3HAHUS, YMEHMsS, COBEPIICHCTBOBAaTh HMMEIOIIUECS,
IPUMEHATh UMEIOIIMECs: 3HAHUS JUIsl BBIIOJHEHUS IPOCTHIX
pacuéToB M W3MEpPEHUI, MCIBITHIBACT >KEJIAHWE OCBANUBATH
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n/n

Tema ypoka

[Inanupyemble pe3y/ibTaThl

Koany
€CTBO
4acoB

3nanus, ymenus, OYYH
M CIIOCOOBI JeATeILHOCTH

JlaTa

IJIaH

(akr

IIpumeuanus

HOBBIE BHUJBI ACATENBHOCTH, y4acTBOBaTb B TBOPYECKOM,
CO3MJATeNIbHOM  IIpollecce;  OCO3HaHMe  ce0s  Kak
WH/IMBUIYIBHOCTH M OJTHOBPEMEHHO KaK WieHa 00IIecTBa.
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