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BBenenue

Pabouast mporpamma 1o ¢usuke pazpadorana sl ydanuxcs 7-9 KjaccoB Ha OCHOBE CIIEAYIOIINX
HOPMATHBHO-TPABOBBIX TOKYMEHTOB!

1. ®epepanbubliii 3axkoH «O0 o0pasoBannu B Poccuiickoii ®@egepauumn» ot 29.12.2012 rona.

2. Ilpuka3 MunucTtepcTBa o0pa3oBanus u Hayku Poccuiickoii @enepanuu ot 17.12.2010 Ne
1897 «O0 yrBepxkaeHnu GeaeparbHOro ToCyIapCcTBEHHOT0 00pa30BaTeIbHOTO CTaHJapPTa OCHOBHOTO
obmiero oopazoBanus» (3aperucrpupoBano B Muntocte Poccun 01.02.2011 N19644, pen. ot
31.12.2015).

3. IIpuxka3bl MunucTepcTBa oopazoBanusi u Hayku P® ot 29 nekabps 2014 roga Ne 1644 u ot 31
nekadps 2015 roga Ne 1577 «O BHeceHUH U3MEHEHUH B Mpuka3 MuUHHCTEPCTBa 00pa30BaHus U
Hayku Poccuiickoit ®enepanuu ot 17 nexadps 2010 roga Ne 1897 «O06 ytBepxaenuu dhenepaibHOTo
roCyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIaPTa OCHOBHOTO OOIIETO0 00pa30BaHUs».

4. Tlpuka3 Munucrepcrsa oopaszoanust P® ot 05.03.2004 r. Ne 1089 «O06 yTBepxaeHUN
(denepaabHOro KOMIIOHEHTA rOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBHOTO O0OIIETo,
OCHOBHOTO OOIIET0 U CpeaHero (MOIHOro) o01iero oopazoBanus» (B pell. NpukazoB MHUHOOpHAYKH
Poccum ot 03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N 427, ot 10.11.2011 N 2643, ot
24.01.2012 N 39, ot 31.01.2012 N 69).

5. IIpuka3 MunucrepcrBa npocBemeHusi P® ot 28.12.2018 roga Ne 345 «O denepansHoM nepeune
yu4eOHUKOB, pEKOMEHAYEMBIX K UCMOIB30BAHUIO MIPH PEATU3alMd UMEIOLTUX TOCY/1apCTBEHHYIO
aKKpeIuTaInio 00pa30BaTeIbHBIX MPOrPaMM HaYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETro, CPeHEro
o011ero 00pa3oBaHUs.

6. Ilpuka3 MunnpocBemenuss Poccuu ot 08.05.2019 N 233 «O BHeceHUU U3MEHEHUH B
denepanbHbIi IepedeHb YUe€OHUKOB, PEKOMEHYEMBIX K HCIIOJIb30BAHUIO MTPU pealln3aliu
MMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HayaJIbHOTO OOIIETO,
OCHOBHOTO O0IIET0, CPEeTHEr0 O0IIero 00pa3oBaHus, yTBEPKIEHHBIN MpruKka3oM MuHHCTEpCTBa
npocgenieHus Poccuiickoit @enepanuu ot 28 nexadpst 2018 r. N 345x.

7. TloctanosiieHue I'J1aBHOr0 rocyiapcTBeHHOI0 CAHMTAPHOIro Bpaua Poccuiickoii @enepanun
«O0 ytBepxaenun CanlluH 2.4.2.2821-10 «CanuTtapHO-3MUIeMHOIOTHYECKHE TPEOOBaHUS K
YCJIOBHSIM M OpTaHU3aIMKA 00y4YeHHUs B 0011e00pa30BaTeIbHBIX yUpexkaeHUIX» oT 29.12.2010 Neo
189 (3apeructpupoBano B Muntocte Poccuiickoit ®enepannu 03.03.2011 Ne 19993).

8. Iocrtanosiienne ['JIaBHOro rocyapcTBeHHOro canurapuoro Bpaua P® or 29.12.2010 N 189
(pen. ot 24.11.2015) «O6 yrBepxknennn CanlluH 2.4.2.2821-10
«CaHUTapHO3UIEMUOJIOTHYECKIE TPEOOBAaHNUS K YCIIOBUSM U OpraHU3ali 00y4eHUs B
o0meo0Opa3oBaTenbHBIX  yupexknaeHusx» (Bmectre ¢ «CanlluH 2.4.2.2821-10.
CaHUTapHOATUAEMHUOJIOTMYECKHE TPeOOBaHMSI K YCIOBUSM U OpraHU3aIKi 00y4eHUs B
o011eo0pa3oBaTesIbHBIX Opranu3ausax. CaHUTapHOIUAEMHUOJIOTHUECKUE MTPaBHIa © HOPMAaTHUBEI,
3apeructpupoBano B Muntocte Poccun 14.08.2015 N 38528).

9. TlocranoBienue I'JITaBHOTO rocy1apcTBEHHOr0 caHUTapHoOro Bpaua Poccuiickoii ®egepaunu
ot 24.11.2015 N 81 «O BHecennn m3menenuii N 3 B CanlluH 2.4.2.2821-10 «CanurtapHo-
SMUAEMHOJIOTHYECKHE TPEOOBaHUS K YCIOBUSIM U OpraHU3aluu 00y4YeHHsI, COIePKaHUSI B
00111e00pa30BaTEIbHBIX OpraHu3aMsIXy» (3apeructpupoBaHo B Muntocte Poccum 18.12.2015 N
40154).

10. IIpuxka3z Munodopuayku Poccuu ot 30.03.2016 N 336 «OO yTBepKIeHUH TTEPEYHS CPEIICTB



11.

12.
13.
14.

15.
16.

00y4eHHs U BOCIIMTAHUs, HEOOXOAUMBIX JUIsl pean3aly 00pa3oBaTeIbHBIX IPOTrPaMM Ha4aJlbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO O0IIeT0 00pa30BaHMs, COOTBETCTBYIOIIUX COBPEMEHHBIM
yCIIOBUSM 00yueHUs, HEOOXOIUMOI0 MIPHU OCHAILIEHUHU 00IIe00pa30BaTEIbHBIX OPraHU3alui B IENAX
peanu3anuyu MEpOIIPUITHI O COACHCTBHUIO CO3/IaHUIO B CyOBbekTax Poccuiickoit Deaepanuu (MCX0as
U3 MPOTHO3UPYEMO OTPEOHOCTH ) HOBBIX MECT B 00111€00pa30BaTeNbHBIX OPraHU3alUsiX, KPUTEPUEB
ero ¢hopMupoBaHus U TpeOOBaHMI K PYHKIIMOHAIBHOMY OCHAILEHUIO, a TAK)Ke HOpMaTHBA
CTOMMOCTH OCHAILIEHHUs OJTHOTO MeCTa O0yUaroIlerocsi yka3aHHbIMU CPEJICTBAMU O0yUEHUS U
BOCIUTaHMsI» (3aperucTpupoBano B Muniocte Poccun 07.04.2016 N 41705).

IIpumepHBIe OCHOBHBIE 00pa30BaTe/IbHBIE POrPAMMbI HAYAJIHLHOTO 001IIET0 00pa30BaHus U
OCHOBHOTO0 00111er0 00pa30BaHNsl, BHCCEHHBIE B PEECTP OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM,
o100peHHbIe (henepaabHbIM yueOHO-METOIMIECKUM 00bhEIMHEHUEM 110 00IIeMY 00pa30BaHHIO
(mpotokon ot 8 anpesst 2015r. Ne 1/5). http://fgosreestr.ru/.

Yceras MOY «COI Ne19y;
Oo6ureo0pa3oBaTebHasi MNporpaMmmMa oCHOBHOT0 061ero odopazoBanust MOY «COLI Ne 19»;
Yueonsblii nj1an B 5-9 kiaacce MOY «COII Nel9»;

Iono:xxenue o padoueii nporpamme MOY «COL Ne 19»

ABTOpCKOIi IporpamMmsl 1o pusuke s 001eodpazoBaTelbHBIX yupexkaenuid H. B. ®unonosuy,
E. M. I'ythuk.( «[IporpamMmma ocHoBHOTO 0011ero oopasoBanus. Guszuka. 7-9 kimaccer» ABropsl: H.
B. ®unonosuy, E. M. I'yrauk. - M.: [Ipoda, 2017r.»).

Hcnons3yvemein YMK:

Peanuzanus paboueil mporpamMmbl OCYIIECTBISIETCS C HCIOJIb30BAHUEM YYEOHO-METOJUYECKOIO
KOMIUIEKTA:

IIporpamma: ABTOpCKO# mTporpammoit o ¢usuke it 001eodpa3oBaTenbHbIX yupexaenuii H. B.
®wmnonosuy, E. M. I'yrHuk. («IIporpamma ocHoBHOTO 00111€r0 00pazoBanus.dusuka. 7-9 kiaccel»
Astopsl: H. B. ®unonosuy, E. M. I'yrauk. - M.: [Ipoda, 2017r.»);

YuyeOHuk: yuyeOHUK (BKIOUeHHbIH B DenepanbHblil nepedeHb) Pusuka 7ki. / A.B.Ilepbikus. -
M.: Jpoda, 2017r.; ®dusuka 8xin. / A.B.Ilepsimkun.- M.: [poda, 2017r.; ®Pusuka 9xi. /
A.B.Ileppimkun, E. M. I'ytauk .- M.: Ipoda, 2019r.;

HpI/I pcaj3anuun JIaHHOM nporpaMmbl YUUTBIBAIO BO3PACTHBIC U IMMCHXOJOTHYCCKUC 0COOEHHOCTH
yqamuxcsa 1 MUHAUBUAYAJIbHBIC 0COOEHHOCTHU JIeTeH.


http://fgosreestr.ru/

Pasnean 1. [lnanupyemblie pe3yabTaThl 00y4eHHsA

JIMYHOCTHBIMH pe3y/IbTaTaMH H3y4YeHHusi Kypca «@u3uKa» siBjsiercst (popMuUpoBaHue CIe1y0HX
YMEHMI:

* OmpenensTs U BBICKA3bIBATh 110/ PYKOBOJCTBOM II€arora camble oOLIMe A7sl BCEX JII0Jen

* IIpaBHJIa NOBEACHUS IIPU COTPYIAHUYECTBE (3TUUECKUE HOPMBI).

* B npemiokeHHBIX M€1aroroM CUTyalusX OOILEHMs U COTPYAHUYECTBA, OMMPAACh HA OOIIUE
IJIs1 BCeX MpaBUiIa MOBEACHUS, JeIaTh BEIOOP, IPU MOAAEPKKE APYIUX YYaCTHUKOB IPYIIIBI U
IIe1arora, Kak oCTYIUTh.

Cpeocmeom OocmudiceHuss Smux pe3ynbmamos CAyICUM Op2aHUu3ayus Ha ypoke pabomol 6 napax

NOCMOAHHOCO U CMEHRHOCO cocmaesa, epynnoeovle d)Oprl pa60mb1.

MeranpeaMeTHBIMHU pe3yabTaTaMH H3y4eHHus Kypca « Pusuka» aBiaswrcs ¢popmupoBanue
CJIelyIOIIUX YHHBePCcAJIbHbIX Y4eOHbIX aeiicTBuii (YVY/):

Perynastusubie YY/:

*  Omnpenensarts U GOPMYTUPOBATH ENb JIATSIHBHOCTH Ha YPOKE.

*  CraBuTth yueOHYIO 3a7a4y.

*  YUuUTBCA COCTABIIATH IJIAH U ONPEAENATH MOCIEA0BATEIbHOCTD JEHCTBUM.

*  Y4YuThCS BBICKA3bIBaTh CBOE MPEIOJIOKEHUE (BEPCHIO) HA OCHOBE PaOOTHI C HILTIOCTpaIiuei
yueOHUKa.

*  Yuuthkcs paboTaTh MO MPEATOKEHHOMY YUUTENEM TUIaHy.

Cpeocmeom ghopmuposanus smux 0eticmeuti CIyHcam 1emMenmsl MexHoA02UU nPoOIEMHO2O
00yueHus Ha smane U3y4eHuss Ho8020 Mamepuad.

*  YuuThcs OTIMYATH MPABUIILHO BBINOJHEHHOE 33JJaHUE OT HEBEPHOTO.

*  Y4HUTHCS COBMECTHO C YUUTENIEM U JPYTUMHU YUCHUKAMHU JaBaTh SMOIMOHAIBHYIO OLIEHKY
JIeATEIbHOCTH KJlacca Ha YpOKe.

Cpeocmeom ghopmuposanust 2mux 0etcmeutt CIyHCum mexHo102Usi OYeHUBAHUSL

00pazoeamenbHbIX 00CMUNCEHULL.
ITo3znaBarenbubie YY/I:

* HayuuTbcst OCHOBaM NMPOEKTHO-UCCIIEI0BATEIBCKON AEATEIbHOCTH.

* Co3znaBaTh 1 IpeoOPa30BEIBATE MOJIENIN M CXEMBI JUTSI PEIICHHS 3a1a4.

*  OcymecTBisTh BEIOOP Hanbosee 3HEeKTUBHBIX CITIOCOO0B PEIICHHS 3a71a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIOBHH.

*  BriaBuraTh rUMOTE3BI O CBA3SIX M 3aKOHOMEPHOCTSX COOBITHIA, TIPOIIECCOB, OOBEKTOB.

*  Opranu3oBBIBaTh HCCIIEIOBAHUE C [ENBIO TPOBEPKH THITOTES.

» JlenaTh yMO3aKIIFOUSHHS U BBIBOJIBI HA OCHOBE apTyMEHTAIINH.

*  OpHEHTUPOBATHCS B CBOEH CUCTEME 3HAHUI: OTJINYATh HOBOE OT Y’K€ U3BECTHOTO C MTOMOIIBIO
YIUTEIIS.

» Jlenath npeaBapUTEIbHBIA OTOOP UICTOYHUKOB HMH(POPMAIIMH: OPUEHTUPOBATHCS B yueOHUKE (Ha
pa3BopoTeE, B OIJIABJICHHUH, B CJIOBApPE).

* JloObIBaTh HOBBIE 3HAHUS: HAXOAUTH OTBETHI Ha BOIIPOCHI, CMOJIb3Ysl YUEOHUK, CBOW KU3HEHHBIN
OTIBIT U HH(OPMALIHIO, TTOJIYYEHHYIO Ha YPOKE.

» IlepepaOaThiBaTh MONY4EHHYIO HH(GOPMAIUIO: IEIaTh BIBOJIBI B PE3YJIbTaTE COBMECTHOM pabOTHI
BCETO0 KJacca.

+ IlepepabaTpiBaTh MOTY4YEHHYIO HH(POPMALINIO: CPABHUBATH U KJIACCU(DUIIUPOBATD.

* IIpeoOpazoBbiBaTh HH(OPMAIHIO U3 OJHOM (POPMBI B APYT'YIO: COCTABIATH (PU3NUECKHUE PACCKA3BI U



3aJ]aui Ha OCHOBE MPOCTEHINX (PU3NICCKUX MOJIeNeH (MIPeIMETHBIX, pPUCYHKOB, CXEMaTHYECKUX
PHUCYHKOB, CXE€M); HaXOJUTh U POPMYIMPOBATH PEIICHHUE 33]]a4 C IOMOIIBIO MMPOCTEHIITIX MOICIICH
(mpeaAMEeTHBIX, PUCYHKOB, CXEeMATHYECKUX PUCYHKOB, CXEM).

Cpeocmeom Gopmuposarus >3mux Oetcmsuil CIyicum YuyeOHulll mMamepuai, 3a0anusi Y4eOHUKa u

3a0a4u U3 COOPHUKOS.
KommynukaruBubie YY /I:

* JIOHECTH CBOKO MO3UIIHIO JI0 APYTUX: OPOPMIISITH CBOIO MBICIh B YCTHOM M TUCHbMEHHOW peuH (Ha
YPOBHE OJTHOTO MIPEUIOKEHUS HITH HEOOJIBIIOTO TEKCTA).
» Ciymarh ¥ IOHUMATh PeUb IPYTUX.
* UwuraTh 1 nepeckasbIBaTh TEKCT.
Cpeocmeom ¢hopmuposanus 5mux 0eticmseuil CIyHCum mexHoio2us npooIemMHo20 00yueHus.

* CoBMECTHO JOTOBapuBAaThCA O MpaBUIax OOLICHUS U TOBEACHUS B LIIKOJIE U CJIEOBATH UM.
*  YuuTbcs BBIIOJIHATH PAa3IMUYHbIE POJIU B Ipymie (JIUepa, UCIIOJHUTENS, KPUTHKA).

Cpeocmeom ¢hopmuposanus 3mux 0etucmauil CAYHCUmM op2aHuzayus pabomol 8 napax
HOCMOSIHHO20 U CMEHHO20 COCMABA.

IlnanupyeMble npeMeTHbIE Pe3y/JIbTAThI OCBOCHH YUeOHOI0 NpeMeTa
BbInyCKHUK Hay4uTCH:
* colOuoJaTh npaBuiia 0€30MacCHOCTH M OXPaHbI TPy1a IpU paboTe ¢ y4eOHBIM U JIAOOPATOPHBIM
000pyJI0BaHUEM;

* TIOHMMAaTh CMBICI OCHOBHBIX (PHU3MUYECKMX TEPMHUHOB: (PU3UIECKOE TEINO, (PU3MYecKoe sIBICHUE,
¢busnveckas BEINYNHA, €TUHHUIIBI H3MEPCHUS;

®* pacio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOKHO PCIIMTDL ITPU ITOMOIIN (i)I/I?;PI‘ICCKI/IX METOJ0B,
AHAJIIM3UPOBATDb OTACIIBHBIC 3TAIlbl TPOBCACHU A I/ICCHGI{OB&HI/Iﬁ U MHTCPIPECTUPOBATH
PE3YIbTAThI Ha6JHO,Z[eHI/II7I U OIIBITOB,

*  CTaBUTH OIBITHI MO UCCIICIOBAHUIO (PU3HUECKUX SIBJICHUN WIIH (DU3MUECKHUX CBOWCTB TeIT 0e3
WCIIOJIB30BaHUSI MPSIMBIX U3MEPEHUI; TIPH 3TOM (hopMynupoBaTh IpodiemMy/3aaaqay yueOHOTO
IKCIIEPUMEHTA; COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYAOBAHUS;, TPOBOIUTH OIBIT U
(GhopMyJIIPOBATH BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeaeHnn ncciaenoBaHus GU3NYECKUX SIBICHUN U3MEPUTEIbHBIE TPUOOPHI
MCIOJIb3YIOTCS JINIIB KaK JaTYUKH U3MEPEHUs (PU3NUECKUX BEIMYMH. 3alKiCcH MOKa3aHU| IPSIMbIX U3MEPEHUIN
B TOM cily4ae He TpeOyeTcs.

* IIOHUMATh POJIb IKCIEPUMEHTA B MOJIYyYECHUH HayYHOI HHPOpMaIINH;

*  TIPOBOJUTH MpPSIMbIE U3MEPEHUS (PU3NUECKUX BETUUMH: BPEMS, pacCTOSIHUE, Macca Tea,
o0beM, cuiia, TeMIeparypa, arMmoc(hepHoe JJaBjlIeHue, BIAXKHOCTh BO3/1yXa, HallpsDKEHHE, CHIla
TOKa, paJuallMoHHbIN (OH (C MCIIOIB30BAaHUEM J103UMETPA); IIPU ITOM BHIOMPAThH
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCIIONIB30BaTh MPOCTEUIIINE METOBI OLICHKH
MTOTPEIIHOCTEN U3MEPEHUN.

*  TIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEHN (PU3HUECKUX BEJIWYHMH C HCIIOJIB30BAaHUEM MPSMBIX
U3MEPEHUI: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YNIbTAThl MOTYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUE TaOIHIl U TpadUKOB, 1€1aTh BBIBOBI 110
pe3yJibTaTaM MCCIEA0BaHNUS;

*  TPOBOJIUTH KOCBEHHBIC U3MEPEHUS (U3NUECKUX BEITMUMH: P BBHITIOJIHEHUN U3MEPEHUN
coOHMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIEIYs MPEII0KEHHOW HHCTPYKIIUH, BHIYHCIIATD
3HAYCHUC BCIIMYMUHLI U aHAJIM3UPOBATDH MMOJYUCHHBIC PE3YJILTATHI C YUCTOM 3aI[aHHOI>'I TOYHOCTHU
W3MEpEHHUI;

*  QHAJIM3UPOBATH CUTYALIMH IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, y3HAaBaTh B HUX



MIPOSIBJICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUHN WM 3aKOHOMEPHOCTEH U IPUMEHSATH
MMEIOIIUECS 3HAHUS IS X O0BSCHEHUS;

MOHUMATh MIPUHLUIIBI ASHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOHCTB, YCIOBHS UX
0€301M1aCHOT0 MCIIOJIb30BAaHUS B IOBCEAHEBHOM KHU3HH,

MCIOJIb30BATh MPH BBHIIOIHEHNU YUEOHBIX 33a/1a4 HAYYHO-TIONYJISIPHYIO JTUTEPATYPY O
(U3NYECKUX SIBIICHUSIX, CIIPABOYHBIE MaTepHalibl, pecypchl IHTepHeT.

BLIlIyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH

0CO3HaBaTh IEHHOCTh HAYYHBIX UCCIICAOBAHUM, POJIb (PU3UKU B PACHIMPEHUN TPEACTABICHUI
00 OKpYXXaroIlleM MHUpPE U €€ BKJIaJ B YIyUYIICHUE KauecTBa KHU3HH;

MCIOJIb30BaTh MIPUEMBI IIOCTPOEHUS GUBNUYECKUX MOJIENIEH, TOUCKa U (OPMYTUPOBKH
JI0Ka3aTeNIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIIUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHHUBATb TOYHOCTb U3MCPCHUA (1)I/ISI/I‘IeCKI/IX BEJIMYUH 10 BEJIMYUHE UX OTHOCUTEIBHOMN
IOTPCIIHOCTH IIPH IIPOBCACHHUH IIPAMBIX I/ISMepeHI/Iﬁ;

CaMOCTOATCIIBHO ITPOBOAUTb KOCBCHHBIC UBMCPCHUA U UCCIICAOBAHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH C
HCITIOJIb30BAHHUEM PA3JIMIHBIX croco0oB HU3MCPCHUA (1)H31/I‘leCKI/IX BCJINYHH, BBI6I/IpaTB cpeacTBa
HU3MEPCHUA C YUCTOM HCO6XOI[I/IMOI7I TOYHOCTHU I/ISMCpCHI/Iﬁ, 000CHOBBIBATH BBI60p crocoba
HU3MEPCHHA, AICKBATHOI'O MIOCTaBJICHHOM 3aaa4de, IpoOBOANTE OUCHKY JOCTOBCPHOCTHU
IMOJIYYCHHBIX PE3YJIbTATOB,

BOCIPUHUMATH HHPOPMAIUIO (PU3UUYECKOTO COACPkKAHKS B HAYUHO-TIOMYJIIPHON TUTEpaType U
CpeaCcTBaX MaccoBOW MH(OPMALIUU, KPUTUYECKU OLICHUBATDH MOIYUYEHHYIO HHPOPMAIHIO,
aHAIIM3HPYs €€ COoJIep:KaHNe U TaHHbIe 00 UCTOUYHUKE WH(OPMALINU;

COo31aBaTh COOCTBEHHBIE ITUCHbMEHHEIC U YCTHBIC C006HIGHI/I${ 0 (1)I/I3I/I‘~IGCKI/IX SABJICHUAX Ha
OCHOBC HCCKOJIbKHX MCTOYHHUKOB I/IHq)OpMaI_II/II/I, COMMPOBOXKAATH BBICTYIIJICHUC Hpel’»eHTaHHeﬁ,
YUYUTbIBAA 0COOEHHOCTHU AyIUTOPUN CBEPCTHUKOB.

MexaHnuuecKkue siBJIeHUS

BbInyCKHUK HAYYUTCS:

pacro3HaBaTh MEXaHUYECKHE SBJICHUS U OOBSICHITh HA OCHOBE UMEIOIINXCSl 3HAHUN OCHOBHbIE
CBOMCTBA WJIM YCJIOBUS ITPOTEKAHUS dTUX SIBJICHUI: pABHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJINHEWHOE JBUKEHNE, OTHOCUTEIIBHOCTh
MEXaHHYECKOT'0 JIBI)KEHUs, CBOOOIHOE MaJIeHUE TeJl, pPABHOMEPHOE IBUKEHHE 110
OKPY’KHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE JABMKEHUE, IIepe1ada 1aBICHUS
TBEPJIBIMU TEJIAMH, )KUKOCTSMH U razaMH, aTMOC(epHOE J1aBJeHUE, IIJIaBaHHue Tell,
paBHOBECHE TBEP/IBIX TEJ, UMEIOIINX 3aKPEIUIEHHYIO OCh BpallleHHs, KoJiebaTelbHOe
JIBMDKEHHUE, PE30HAHC, BOTHOBOE JIBI)KEHUE (3BYK);

OIMUCBIBATh U3YUYCHHBIC CBOICTBA Te€JI U MEXaHNYECKHE ABJICHUA, UCIIOJIB3YA CI)I/ISI/I'-IGCKI/IG
BEJIMYMHBL: TTYTh, IEpPEMEIIEHIE, CKOPOCTh, YCKOPEHHE, TIEpHO]T OOpaIIeHus, Macca Tela,
TUTOTHOCTH BEIIECTBA, CHJIa (CHJIa TSHKECTH, CHJIa YIIPYTOCTH, CHIIa TPEHHS ), TaBJICHHE,
UMITYJIBC Tella, KHHETHYeCKasi SHEePTus, MOTeHIIMAIbHAS SHEPTHUsI, MeXaHu4eckast paboTa,
MexaHnueckas MomHocTh, KIIJ] mpu coBepiieHr# paboThI ¢ UCTIOIB30BAHUEM IPOCTOTO
MCXaHU3Ma, CUJia TPCHUA, aMIUIUTYAd, IICPHUOA U 4aCTOTa KOJ'IC63HHI>1, JJIMHA BOJIHBI 1
CKOPOCTH €€ PaclpOCTPaHEHMUS; PU ONKUCAHUY MPABUIHLHO TPAKTOBATh (PH3UUECKHIA CMBICIT
HCIIOJIb3YCMbIX BCJIIMYUH, UX O603H3.‘-I€HI/I$I " CAUHHULBI USMCPCHUS, HAXOAUTb (bOpMy.]'H:I,
CBA3BIBAOIINC JaHHYIO (1)I/I3I/I‘-ICCKYIO BCJIIMYHHY C APYTUMHA BCIMYNHAMH, BBIYUCIIATH 3HAYCHUC
(hbU3UYECKON BEITMYHHBI,

AHAJIN3UPOBATH CBOMCTBA TCJI, MCXaHUYCCKHC ABJICHUA U ITPOLCCCHI, UCTIOJIb3YS (bH3I/IquKI/IC
3aKOHBI: 3dKOH COXpaHCHUA SHCPIrUU, 3aKOH BCCMUPHOI'O TATOTCHUSA, IPUHIUIT CYTICPITIO3 NN



cun (HaxoXkJieHne paBHozeicTByromieit cuibl), |, I u 11l 3akonsr HetoToHa, 3aK0OH cOXpaHEeHHs
UMIyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxuMena; mpu 3TOM pa3iNdaTh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;

¢ pasiikndaTb OCHOBHBIC IIPU3HAKHU U3YYCHHBIX (bPISI/I‘IeCKI/IX Moz[eneﬁ: Marc€purajibHas TOUKa,
HHCpLUaJIbHasA CUCTEMA OTCUCTA,

*  pemiath 3a7a4yM, UCHOJB3Ys (PU3UUYECKHE 3aKOHBI (3aKOH COXPAaHEHHS YHEPTUH, 3aKOH
BCEMUPHOI0 TAroTeHus, npuHuun cynepnosuuuu cui, |, Il u 1l 3akonsr HetoToHa, 3ak0H
COXpaHEeHHs UMITYJbCa, 3aKoH I'yka, 3akoH Ilackans, 3akon Apxumena) u popmyIisl,
CBSI3bIBAOIIME (PU3HUECKUE BETHMUUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IIIOTHOCTh
BELIECTBA, CUJIA, JaBICHUE, UMIIYJIbC T€JIA, KHHETUUECKAask YHEPTUsl, IOTEHIIMAIbHAS DHEPI U,
MeXaHu4eckasi paboTa, Mexanudeckas MourHocTh, KI1JI mpocToro Mmexanusma, cuiia TpeHuUs
CKOJIbKEHUS, KO3 UIMEHT TPEHMs, aMILUTUTY1a, IIEPUOJ] M YacTOTa KOJIeOaHUH, JUIMHA BOJIHbI
U CKOPOCTh €€ PaCIpOCTPAHEHUs): Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3allUChIBaTh KPATKOE
yCJIOBHE, BBIACTATH (PU3MUECKUE BEIMUUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€
peleHysl, IPOBOIUTH PacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTI'O 3HAaUE€HUS (PU3NUECKOM
BEJIMYHHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

*  HCIOJIb30BaTh 3HAHUS O MEXaHUYECKUX SBJICHHSX B [IOBCEHEBHON KU3HU AJIs1 0OecreyeHus
0€3011acHOCTH IIpU OOpalleHNnH ¢ pUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXPAHEHHUS 3/I0pPOBbs U COOJIIOIEHNS HOPM HKOJIOTUYECKOTO MTOBEJCHMS B OKPY KoL
cpeze; MPUBOANTH PUMEPBI TPAKTUYECKOTO MCIIOJIb30BaHMS (PU3MUECKIX 3HAHHIA O
MEXaHUYECKUX SBJICHHUSX U (PU3MUYECKUX 3aKOHAX; MPUMEPBI UCTIOIBb30BaHMUS BO3OOHOBIISIEMBIX
HCTOYHUKOB YHEPIHH; SKOJIOTMUECKUX MOCIEICTBUN UCCIIETOBAaHUS KOCMUUYECKOTO
MIPOCTPAHCTB;

*  pa3nuyaTh PaHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLINH XapakTep
(yH1TaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPaHEHUsI MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHUS
HUMITYJIbCa, 3aKOH BCCMUPHOTO THFOTGHI/ISI) N OTPaHUYCHHOCTDH UCIIOJIB30BaAHUS YaCTHBIX
3aKOHOB (3akoH ['yka, Apxumena u Jip.);

¢ HaxoJauTb aICKBATHYIO HpeHHO)KCHHOﬁ 3aaa4e (I)I/I3I/I‘-ICCKYIO MOZCIIb, paspeuIaTb np06neMy
KaK Ha OCHOBE UMEIOIINXCS 3HAaHUH 110 MEXAHUKE C HCIIOJIb30BAHUEM MAaTEeMaTHUECKOTO
alrrapara, Tak 1 Ipyu NoOMOIIu METOAOB OLICHKH.

TenJjioBble ABJICHUA
BeinyckHUK Hay4uTCH:

¢ pacio3HaBaTh TCIIJIOBBIC ABJICHUSA U OOBACHATH Ha 0aze HMMEIOIIUXCS 3HAHUM OCHOBHBIC
CBOMCTBA UIIN YCIOBUA MPOTCKAHUS 3TUX SIBIICHMI: I[I/I(I)(by3l/lﬂ, M3MEHEeHHEe 00beMa Tl npu
HarpeBaHuun (OXJ'Ia)KI[eHI/II/I), OoJIBIIIast COKUMAEMOCTh ra3oB, MaJiasd CCKMMaCMOCTb JKUIKOCTEH U
TBECPABIX TECJI; TCTIJIOBOC PABHOBCCHUEC, UCTTAPCHUC, KOHACHCAIH, TIJIIaBJICHUEC, KPUCTAJIN3alluA,
KHIICHUC, BJIAXKHOCTL BO31yXa, pa3JIMIHbBIC CITIOCOOBI TCIIoNCpCaaIn (TGHHOHpOBOIIHOCTL,
KOHBCKIMAA, I/IBHy‘leHI/IC), arperaTHbIC COCTOSAHUSA BCUICCTBA,IIOTJIOMICHUC SHCPIUA IIPpH
HUCIIApCHUH KUJIKOCTHU U BBIACIICHUC €€ IIPU KOHJACHCAIIUU I1apa, 3aBUCUMOCTb TCMIICPATYPhbI
KUIICHUS OT AABJICHUS,

*  OIKCHIBATh U3yYCHHBIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIIOTHI, BHYTPEHHSISI SHEPTUs, TEMIIEpATypa, yAeIbHas
TEIJIOEMKOCTb BEIIECTBA, YACIbHAs TEIJIOTa TUIABJICHUS, YAeIbHAs TEII0Ta MapooOpa3oBaHus,
yIelbHas TEeIIOTa CrOPaHUs TOIUINBA, KO3()(UIIMEHT TOJIE3HOTO IEHCTBHS TEMIOBOTO
JIBUTATENs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICI UCTIONb3yEeMBIX
BEJIMYMH, UX 0003HAYEHUSI U €AUHUIIBI U3MEPEHHUSI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
NaHHYI0 (U3MYECKYIO BETUYHUHY C JPYTMMH BETUYMHAMU, BEIUUCIISTH 3HaU€HUE (GU3NYECKOM
BEJINYUHBI;



aHAJIM3UPOBATh CBOIMCTBA T, TETUIOBBIC SIBJICHUS M MPOIIECCHI, UCTIOIb3YysT OCHOBHBIE
MOJIOKEHHSI aTOMHO-MOJICKYJISIPHOTO YUEHHS O CTPOSHHH BEIIECTBA M 3aKOH COXPaHEHHS
SHEPIHUH;

pasnuyaTh OCHOBHBIC TPU3HAKH U3YYCHHBIX (DU3MUECKUX MOJIEIICH CTPOCHUS T'a30B,
KUJKOCTEH U TBEPBIX TEIl;

IMPUBOAUTE NPHUMEPHI IPAKTHYECKOI'O NUCITI0JIB30BAHUA (I)I/IBI/I‘ICCKI/IX 3HAHWUH O TETJIOBBIX
SIBJICHUSAX,

pemaTh 3aa4u, UCIOJb3ysI 3aKOH COXPaHEHHsI SHEPTUU B TEIJIOBBIX Mporeccax U popMyIibl,
CBSI3bIBaOLME (PU3MUECKUE BETMUMHBI (KOJIMUYECTBO TEIIOTHI, TEMIIEpaTypa, yAeIbHas
TEIUIOEMKOCTh BEIECTBA, YAEIbHasl TEIUIOTA IUIABJICHNUS, YeIbHAasl TEII0Ta IapooOpa3oBaHus,
yllenbHas TeII0oTa CropaHysl TOIINBA, KO3(PPULIMEHT MOJIE3HOr0 JeHCTBUS TEMI0OBOTO
JIBUraTesis): Ha OCHOBE aHa/IM3a YCJIOBUS 3a/1a4M 3alIUChIBaTh KPATKOE YCIOBUE, BBIACIATD
¢du3nyeckre BeJIMUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ PEelIeHus, IPOBOAUTh
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HaUeHUs (PU3HMUECKON BEeITUYHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

HCIIOJBb30BAaTh 3HAHHUA O TCILJIOBBIX SABJICHUAX B HOBCG,Z[HCBHOﬁ JKU3HU OJIA obecneyeHus
0e30macHOCTH IIpu 06paIJ_ICHI/II/I C an60paMH N TCXHUYCCKHUMH YCTpOﬁCTBaMH, JI
COXpaHCHHA 300POBbA U CO6J'IIOI[€HI/I$I HOPM 3KOJOT'HYCCKOI'O ITIOBCACHUS B OKp}/')KaIOIJ_[eﬁ
cpeac; IPpUBOAUTD IMMPUMCPBI DKOJOTHYCCKHUX MOCIIEACTBUM pa6OTBI JBUraTenein BHYTPCHHCTO
CropaHus, TCIIJIOBBIX U rHHpOBHeKTpOCTaHHHﬁ;

pasiinvdaTth rpaHyllbl IPUMCHHUMOCTHU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, IOHUMATh BCCO6IIIHﬁ XapaKkTep
(I)YHI[aMCHTaJIBHBIX (I)I/IBI/I‘ICCKI/IX 3aKOHOB (38.KOH COXpaHCHUA SHCPIrvU B TCIIJIOBBIX
npoueccax) " OTPAaHUYCHHOCTD UCITIOJIB30BAHUA YACTHBIX 3aKOHOB,;

HaXOJUTh aJIEKBaTHYIO MPEUI0KEHHOH 3a71aue (PU3MUECKYI0 MOJIENb, pa3peliaTh NpodiaemMy
KaK Ha OCHOBE UMEIOITUXCS 3HAHUN O TETVIOBBIX SIBJICHHSX C UCIIOIH30BAHUEM
MaTeMaTUYeCKOro arnmapara, Tak U Py TOMOIIX METO/I0B OI[EHKH.

3ﬂeKTpnqec1cne U MAarHuTHbIC ABJICHUA

BbInycKHUK HAy4YuTCs:

pacrmo3HaBaTh SJIEKTPOMArHUTHBIC SBIIEHUS U OOBIICHITH HA OCHOBE UMEIOIINXCS 3HAHUN
OCHOBHBIE CBOVCTBA WJIM YCJIOBUS IPOTEKAHUSI 3TUX SIBJICHUN: DJIEKTPU3ALUSA TET,
B3aUMOJICHCTBHUE 3apsAIOB, DJIEKTPUUECKHI TOK M €T0 IeUCTBUS (TEIIOBOE, XUMUUIECKOE,
MarHuTHOE), B3aUMOJICHCTBHE MarHUTOB, JIEKTPOMArHUTHAsI WHIYKITUS, JCHCTBUE
MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM M HA JIBHKYIIYIOCS 3apsDKEHHYIO YAaCTHILY, IEMCTBUE
AJIEKTPUYECKOTO MOJIS Ha 3aPSKEHHYIO YaCTHUILY, 3JIEKTPOMAarHUTHbIE BOJIHBI, TPSMOJIUHEITHOE
pacpoCTpaHEHHE CBETA, OTPAKEHHUE U MIPEIOMIICHUE CBETA, JUCIIEPCHS CBETA.

COCTaBJISITh CXEMBI AJIEKTPUUECKUX LIETIEN C TIOCIIEI0BATENBHBIM U NTapaJlJIeIbHBIM
COEAMHEHUEM JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHHUs JIEMEHTOB JIEKTPUYECKUX LieTIel
(MCTOYHMK TOKa, KITIFOY, PE3UCTOP, PEOCTaT, JJaMIIOUKa, aMIEPMETP, BOJIBTMETP).

MCTIOJIb30BATh ONTHYECKUE CXEMBI JUIsl TIOCTPOSHHS M300pakeHU B IIIOCKOM 3epKajie U
coOuparoIei JIMH3e.

OTHCHIBATh U3yYEHHBIE CBOICTBA TEJ U AJIEKTPOMArHUTHBIE SBJICHUS, UCTIONb3Ys (pu3nyeckue
BEJIMYUHBI: SJIEKTPUYECKHM 3apsij, CUIIa TOKA, JIEKTPUUECKOE HAIIPSKEHUE, JIEKTPUIECKOE
COIIPOTHUBIICHUE, YIETbHOE COMPOTHUBIICHNE BEIIECTBA, Pa00Ta AIEKTPUUYECKOTO MO,
MOIIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE U ONTHUYECKasi CUJia JIMH3bI, CKOPOCTh
3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YAaCTOTA CBETA; IPU ONMCAHUN BEPHO TPAKTOBATh
(bu3MYeCKU CMBICI HCTIONb3yEMbIX BETUUYHUH, UX 0003HAYCHUS U €JMHUIIBI H3MEPEHUS,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU.



aHaAJIM3UPOBATh CBOWCTBA Tell, 3JIEKTPOMArHUTHBIE SIBJICHUS U MIPOLIECCHI, UCTIOIb3YS
(bu3nUYecKre 3aKOHBI: 3aKOH COXpaHEHHS JIEKTPUUECKOTO 3apsiia, 3akoH Oma 1715 yJacTka
uenwu, 3akoH Jlkoyins - JIeHna, 3aKkoH NpsSMOJIMHEMHOTO PaclpoOCTPaHEHHUsI CBETA, 3aKOH
OTpaXKeHUS CBETA, 3aKOH MPEIOMJICHHS CBETa; IIPH TOM pa3indaTh CJIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U €T0 MAaTEeMAaTUYECKOE BBIPAKEHUE.

MIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO UCIOIb30BaHUS (U3NYECKUX 3HAHU O
ANEKTPOMArHUTHBIX SIBJICHHIX

pelaTh 3aa4u, UCIOJb3Ys (pU3nYecKue 3aKoHbI (3akoH OMa Ji71s yJacTKa 1enH, 3aKOH
Jlxxoyns - Jlenna, 3aKoH MPsIMOJIMHEHHOTO PacpOCTPaHEHHS CBETA, 3aKOH OTPAKEHUSI CBETA,
3aKOH IPEJIOMJICHUS CBeTa) U (hOpMYIIbl, CBSI3bIBaIOIINE (PU3MUECKHE BETMUUHEI (CUia TOKa,
NEKTPUYECKOE HAIIPSDKEHUE, SJIEKTPUUECKOE COIIPOTUBIIEHUE, YIEIbHOE COPOTUBIICHUE
BEIIECTBA, paboTa AMEKTPHUUECKOTO MO, MOIHOCTh TOKA, POKYCHOE PacCTOsIHUE U
ONTHYECKAsl CUJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA,
(dbopMyIIBI pacdeTa IEKTPUIECKOTO COTPOTUBICHUS TIPH ITOCIIEA0BATEIFHOM H MapauIeTIbHOM
COCIMHEHUH MPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4 3alUChIBAaTh KPaTKOE
YCIIOBUE, BBIICIATH (DU3UYECKHE BETUYHUHBI, 3aKOHBI M JOPMYJIIbI, HEOOXOIUMBIC JIJIS €€
pelIeHus, TPOBOJAUTH PACUEThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAUYCHUs (HPU3HUECKO
BEJTUYHHBI.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

KCIIOJIB30BAaTh 3HAHUS 00 SJICKTPOMArHMTHBIX SBJICHHUAX B HOBCGI[HCBHOﬁ KHU3HU OJI1
obecriedeHrst 6€30MaCHOCTH MpH OOPAICHNUH C MPHOOpPaAMH U TEXHHYECKUMH YCTPOHCTBAMH,
JUISL COXPaHEHUS 3I0POBBS M COOJIFOJICHUS] HOPM 3KOJIOTMYECKOT0 MTOBE/ICHUS B OKPY)KaIOIIEeH
cpeac; NpUuBOAUTL NPUMEPHI BJIMAHWA 3JICKTPOMArHUTHBIX I/I3J'IyT-IeHI/II\/JI Ha )XUBBIC OPraHU3MBbI;

pasiuyaTh TPAHUIIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, TOHUMATh BCEOOIUN XapaKTep
(dbyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUS AIEKTPUIECKOTO 3apsia) U OTPaHMUYEHHOCTh
WCIIOJIH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa s yyacTka 1enu, 3akoH Jxoynsa-Jlenna u

p.);

UCIOJIb30BaTh MPUEMBI IOCTPOEHUS (PU3UUECKUX MOJIeNIeH, TorcKa U (OPMYITHPOBKH
JIOKa3aTeNIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIINPUYECKH
YCTAaHOBJICHHBIX (PaKTOB;

HaxXoJUThb aACKBATHYIO HpCHHO)KeHHOﬁ 3aaa4e CI)I/I3I/I‘-ICCKYIO MOZCIIb, pa3pCliaTb HpO6JICMy
KaK Ha OCHOBE UMEIOIINXCS 3HAaHUI 00 QJICKTPOMATrHUTHBIX ABJICHUAX C UCIIOJIB30BAHUCM
MaTEMaTUYCCKOT O allliapara, Tak U IIpyu MOMOIIIHA MCTOAOB OLICHKH.

KBaHTOBBIC AIBJICHUSA

BeinycKkHUK Hay4uTCH:

pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHU OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS MTPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAS U NCKYCCTBEHHAs
PaINOaKTUBHOCTb, a-, B- U Y-U3y4€HHUs, BOSHUKHOBEHHUE JTUHEHYATOTO CTIICKTPa U3TyUeHHUs
aToMa;

ONKCHIBATh N3yUYEHHBIE KBAHTOBBIE SIBJIICHUS, UCTIOIb3Ys (PU3NYECKUE BEJIUYUHBI: MaCCOBOE
YHCII0, 3apsAI0BOE YHUCIIO, IEPUOJ MOTypacaja, SHeprus (GOTOHOB; MPU ONMHUCAHUU TPABUIBLHO
TPaKTOBaTh (PU3UUECKHUI CMBICI UCIOJIb3YEMbBIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI
M3MEpEeHUs; HaXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMHU
BEJIMYUHAMU, BBIUUCIISITH 3HaU€HUE (PU3NYECKON BETUUHUHBI;

aHAJTM3UPOBATh KBAHTOBBIE SIBIICHUS, UCTIOIB3Ys (PU3NYCCKHE 3aKOHBI U ITOCTYJIATHI: 3aKOH
COXpaHEeHHS YHEPTUH, 3aKOH COXPaHEHHS JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHCHUS
MacCOBOTO YHCJIa, 3aKOHOMEPHOCTH U3TY4YCHUS U MOTJIOMICHUS CBETa aTOMOM, TIPH 3TOM
pa3nnyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €T0 MATEMaTHYECKOE BBIPAKCHUE;



pa3indaTb OCHOBHBIC ITPU3HAKU nnaHeTapHoﬁ MOACIHN aToMa, HYKHOHHOﬁ MOACIN aTOMHOTI'O
aapa;

MPUBOJUTH MPUMEPHI MPOSIBICHUS B IPUPOJE U MPAKTHUECKOTO UCTIOIb30BaHUS
PaMOaKTUBHOCTH, SEPHBIX U TEPMOSACPHBIX PEAKIIHI, CIEKTPATIbHOTO aHATN3a.
MCIIOJIb30BATh MOJyYEHHbIE 3HAHUS B TOBCEIHEBHOM JKU3HU MIPH OOpallieHnH ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU (CUETYMK MOHU3UPYIOIIUX YaCTHUII, TO3UMETP), ISl COXpaHEHUs
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY KaIOIEH cpefie;

COOTHOCHUTDB SHCPIrUkO CBA3HW ATOMHBIX SAJICP C I[e(i)eKTOM MAaccChlI,

IMPUBOJUTE NIPUMEPHI BIUAHUA paJHlOAKTHUBHBIX I/IBJ'Iy‘-IeHI/Iﬁ Ha )XUBBIC OpraHMU3MBbl; IOHUMAThb
IIPUHIHAIL ﬂeﬁCTBHﬂ J03MMETpPaA U pas3jindyaTh YCJIOBHA €0 UCIIOJIb30BaHUA,

MOHUMATh YKOJIOTUYECKHE MPOOIIEMbI, BO3HUKAIOIINE IPH UCIIOIB30BAHUN aTOMHBIX
ANEKTPOCTAHLIUMN, U IYTH PEIICHUS ITUX MIPO0JIEM, IEPCIIEKTUBBI UCIIOIb30BaHUS
YIPABIIAEMOI0 TEPMOSIEPHOTO CUHTE3A.

DJIeMEeHTbI ACTPOHOMMU

BbINyCKHUK HAYYUTCS:

yKa3bIBaTh Ha3BaHUsI M1aHeT COJTHEYHON CUCTEMBI; Pa3/In4aTh OCHOBHBIE IPU3HAKH CYyTOYHOTO
BpallleHus 3Be34HOro Heba, ABrxeHust JIynbl, CoiHIa U MJIaHET OTHOCUTENIBHO 3BE3/1;

IMOHUMATDb pas3In4yud MCKIY FGJ’IHOHGHTpH‘IGCKOﬁ n FGOHGHTquGCKOﬁ CUCTCMAaMU MHPaA,

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

YKa3bIBaTh OOIIME CBONCTBA M OTJIMYUS TUIAHET 3€MHOM IPYIIBI U MIIAHET-TUTAHTOB; MaJIbIX
Ten CoTHEYHOM CHCTEMBI M OOJBIINX TUTAHET; TOJIb30BaThCS KapTol 3BE3AHOTO Heba mpH
HaOJIOICHUSX 3BE3IHOI0 Heba;

pa3nu4aTh OCHOBHBIE XapaKTEPUCTUKU 3B€3]1 (pa3Mep, IIBET, TEMIIEPATypa) COOTHOCUTH IIBET
3BE3/Ibl C €€ TEMIIEPATYPOI; pa3InyaTh TUIOTE3bI O MPOUCXO0XKACHUN COTHEUHOM CUCTEMBI.



Paznen 2. Coaep:kanue y4eOHOro npeamera « @usznka

7-ii Kaace
1. BBenenue (4 4)

®uszuka — Hayka o npupone. Pusnueckue ssieHusd. Du3ndeckue CBOWCTBA TeIl.
HaOmronenne wu onucanue ¢usnyeckux sBieHuil. M3MepeHus (QU3MYECKUX BEIMYUH.
O®uznyeckue npubopel. MexayHaponHas CUCTEMA €OUHML. TOYHOCTb W IOTPELIHOCTH
n3mepeHnil. dr3mnka u TeXHUKA.

Jlabopamopuvie pabomul.

e OmnpezneneHue LEHbI IEJIEHUS KAl U3MEPUTEIBHOIO pUOOpa.

2. IlepBoHa4Ya/IbHbIE CBEIEHUSI O CTPOEHUM BelllecTBa (6 1)

Crpoenue BemiectBa. ONbITHI, JOKA3bIBAIOIINE aTOMHOE CTPOCHHUE BellecTBa. TermioBoe
JIBUKEHHE aTOMOB U MolleKyl. bpoyHoBckoe nBwkenue. uddysus a razax, »KHIKOCTIX U
TBEPABIX Tenax. B3aumoaencTBHE YacTHI] BelIECTBA. ATpPEraTHble COCTOSHHUS BEIIECTBA.
Mopenu cTpoeHUs TBEPABIX Te, )KUAKOCTEH U ra3oB. OOBSICHEHHE CBOMCTB Ia30B, KUIKOCTEH 1
TBEPJIBIX TEJ HA OCHOBE MOJICKYJIIPHO-KUHETUUECKHUX MPEACTABICHUI.

Jlabopamopusie pabomol.

e OrmpeneneHue pa3MepoB MajbIX TEIl.

3. B3zaumoaeiicTBus e (23 4)

Mexannueckoe paBmxkeHue. Tpaekropus. Ilyre. PaBHOMepHOE u HepaBHOMEpHOE
nBmxenue. Ckopocts. I'paduku 3aBUCHMOCTH IyTH U MOJYJIsl CKOPOCTH OT BPEMEHH JBHKEHHSL.
WNuepuusa. WMueprrocts Ten. Ilepseiii 3akoH Herorona. B3ammopnelictBue Ten. Macca Ttena.
N3mepenune maccol tena. [notHocTs Bemectsa. Cuna. Cuna Tsxectd. Cuna ynpyroctu. 3akoH
I'yka. Bec Tena. CBsA3b Mexay cuiIod TsbkecTH M Maccod Tena. Cuia TSKECTH Ha APYTUX
wianerax. JluHamomerp. Clio)keHHME [JIByX CHJI, HAIPaBJIECHHBIX 110 OJHOM IPSIMOM.
PaBnogeiicTByromas n1Byx cui. Cuna tpenusi. ®uznueckas npupojaa HedecHbIx Ten ConHeyHon
CUCTEMBI.

Jlabopamopusie pabomol.

o H3mepenune Macchl Tea Ha PhIYaKHBIX Becax.

. N3mepenne oobema Tena.

o OnpeneneHne IUIOTHOCTH TBEPOTO TeTa.

o ['pagyupoBaHue IpyXUHBI U U3MEPEHUE CHIT JUHAMOMETPOM.
° N3Mepenne cuiibl TpEHHS C TOMOIIBIO TUHAMOMETPA.

4. JlaBJieHHE TBEPAbIX TeJl, ;KUAKOCTEH 1 ra3oB (21 4)

NaBnenue. JlaBnenune tBepapix Ten. JlaBnenue raza. OObsicHEHWE NaBIEHUS raza Ha
OCHOBE MOJIEKYJIIpPHO-KUHETUYECKUX TmpeacTaBieHuil. Ilepemaua naBneHus rasamMu U
xuakocTsaMu. 3akoH [lackams. CooOGmiaroruecs: cocyabl. ATMochepHoe maBieHue. MeToas
u3MepeHus: armocepHoro nasineHus. bapomerp, MaHOMeTp, MOPLIIHEBON JKUAKOCTHBIA HACOC.
3akoH Apxumeza. YcioBue miiaBaHus teil. Bo3ayxornaBanue.

Jlabopamopuvie pabomul:



° OrmnpeneneHre  BBITAIKUBAIOIIEH  CWIIbI, JEHCTBYIOLEH  Ha
MOTPY>KEHHOE B TEJO KUIAKOCTb.

L4 Briacuenne YCJIOBI/Iﬁ IJ1aBaHHUA TCJia B JKUAKOCTH.
5. PaGora u momHOCTh. JHeprus (14 4)

Mexannueckass pabora. MomHocTh. IIpocThie MexaHw3Mbl. MOMEHT CHIIBL. Y CIOBHUS
paBHOBecHsl pblyara. «30J0TO€ MpaBHIIO» MeXaHuKH. Buasl paBHoBecusi. Kosdduuuent
nosezHoro paevicreust (KILJ). IlorennumanbHas u kuHetuueckas sHeprus. IlpeBpaieHus
SHEPIUH.

Jlabopamopuvie pabomul.

e  BrpIsicHEeHHe yCIIOBUsI paBHOBECHS pblyara.

. Onpenenenne KII/I npu nogpeme Tena mo HaKJIOHHON MJIOCKOCTH.

8-it kiIace
1. TensioBble siBiaeHus (23 4)

TennoBoe nBuxenue. TemnoBoe paBHOBecue. Temmeparypa. BHyTpeHHss 3Heprus.
Pabora u temnonepenaya. TernonpoBoanocts. Konsekius. M3nydenue. KonnyecTBo TEMIOTHI.
VY nenbHas TEI0eMKOCTh. Pacuer KoaudecTBa TEIIOThI IPU TEMJI000MeHe. 3aKOH COXPaHEHUs U
NpeBpalleHus] SHEPrud B MEXaHWYeCKMX U TEIUIOBBIX mporeccax. [lmaBieHwe u
KpUCTaJIM3anus. YjaenpHas TeruloTa IuiaBieHus. Mcnapenue u kxonueHcanus. Kumnenue.
Bnaxxnoctes Bo3nyxa. VYaenbHas Terota mnapoooOpa3zoBaHusi. OObBsICHEHHE W3MEHEHUs
arperaTHOrO COCTOSIHUSI BEIIECTBA Ha OCHOBE MOJEKYJISPHO-KMHETUYECKUX MpPE/ICTaBICHUM.
[TpeoOpa3zoBanus PHEPTUM B TEIUIOBBIX MalIMHAax. /[Burarens BHyTpeHHero cropanus. [laposas
Typouna. KIIJ[ TeruoBoro asurarensi. DKOJOTHYECKHE MPOOJIEMbl MCHOIb30BAaHUS TEIUIOBBIX
MalInH.

Jlabopamopusie pabomol.

e (CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMELIMBAHUH BOJIBI PA3HOU TEMIEPATYPHI.
e l3mepeHue yaenbHON TEIIIOEMKOCTH TBEPIOTO TeNa.

o H3MepeHHe BJIAJKHOCTH BO3aYyXa.
2. DiekTpuyeckue siBjaeHus (29 4)

OnexTpuzauus Ten. OJEKTPpUUYECKUM 3apsan. JlBa BUAa DIIEKTPUYECKUX 3apsIOB.
Bs3aumopeiictBue 3apspkeHHBIX Ted. 1IpOBOJHWKM, AMAIIEKTPUKHM W MOJYNPOBOJAHUKH. 3aKOH
COXPaHEHMs DIIEKTPUYECKOIO 3apsiaa. OJIEKTpUUYECKOE IoJie. [IenMMOCTh 3IEKTPUUYECKOTO
3apsiaa. DnekTpoH. CTpoeHne aroMa. DIEKTPUYECKU TOK. JIeHCTBUE 3IIEKTPUUYECKOro MOJIsl Ha
ANIeKTpudeckue 3apsiabl. McTouHMKM Toka. Dnexrpuueckas nenb. Cuia Toka. DIEKTpUUECKOe
HanpspKeHUe. DJIEKTPUYECKOE COMPOTUBIICHUE. 3aKoH Oma Il ydacTKa 3JIEKTPUYECKOHN IIeTH.
[TocnenoBarenbHOe M MapajuielbHOE COEIMHEHHE MpPOBOJHMKOB. PaboTta M MOIIHOCTH
anekTpudyeckoro Toka. 3akoH JDxoyns-Jlenna. Konpencarop. IlpaBuna Oe3omacHocTH mpu
paboTe C UCTOYHUKAMHU HIIEKTPUUYECKOTO TOKA.

Jlabopamopusie pabomol.

L4 C60p1<a SHCKTqueCKOﬁ OCMU U UBMCPCHUC CUJIBI TOKA B €€ PA3JIMYHBIX YUaCTKaX.

e l3mepeHue 3IEKTPUUYECKOTO HANPSDKEHUS HA Pa3iMYHBIX Y4acTKaX 3JIEKTPUUECKOMN
LETIH.



e PerynupoBaHue CHIbI TOKAa PEOCTATOM.

e lI3MepeHune 31EKTPUUYECKOTO CONPOTUBIIEHUS IPOBOJIHUKA ITPU IIOMOLIY aMIIepMeTpa
Y BOJIbTMETpA.

e l3MepeHue MOIIHOCTU M PabOTHI TOKA B AJIEKTPUUECKOMN JTaMIIe.
3. DJleKTpOMArHUTHBIE siBJIeHUd (6 1)

OnbiT Dpcrena. MarautHoe mnoJie. MaroHuTHoe 1osie IpsIMOro Toka. MarHuTHOE moJie
Karymku ¢ TokoMm. IlocTositHHbIE MarHUTbl. MarHuTHOE TOJI€ TOCTOSIHHBIX MAarHUTOB.
MarautHoe moje 3emiu. BzaummopelictBue MarHuToB. JIGHCTBHE MAarHMTHOIO IIOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENH IIOCTOSHHOTO TOKA.

Jlabopamopuwsie pabomol.

e (COopka 3JeKTpOMAarHuTa U UCIIBITAHUE €T0 JCHCTBUS.

e l3yyeHue 31eKTPUUECKOTO JABUraTels IOCTOSHHOIO TOKa (Ha MOJEIIN)
4. CsetosBble siBjaeHus (10 1)

Hcrtounuku cBeta. IlpsaMonuHeiiHoe pacnpocTpaHeHHe cBeTa. Buaumoe nBuxeHue
ceetmil. Otpaxenue cBeta. [lnockoe 3epkano. Ilpenomnenue cBera. 3aKoH MPETOMIICHUS CBETA.
JIun3sl. DokycHoe paccTosHue JUH3bL. Onrtuyeckas cuia JMH3bL. M300pakeHus, AaBaeMmble
nuH30i. ['11a3 kak ontuyeckas cucrema. Onruyeckue IpuoopsI.

Jlabopamopusie pabomol.

e [lonmydyenue n3o0pa)keHUs MPU OMOIIU JTUH3BI.

9-ii knacce
1. 3akoHbI B3auMoAeiicTBHS U ABH:KeHHdA Te (23 u)

MarepuanpHas Touka. Cucrema otrcuera. [lepemernienue. CKOpoCTh MPSMOJIMHEHHOTO
PaBHOMEPHOTO JIB)KEHHs. PaBHOYCKOpEHHOE MpsSMOJUMHENWHOE [IBUJKEHHE: MTIHOBEHHas
CKOpOCTh, yCKOpeHue, nepemenieHue. ['paduku 3aBUCUMOCTH KWHEMAaTUYECKMX BEJIMYMH OT
BPEMEHHU NPHU PAaBHOMEPHOM PABHOYCKOPEHHOM JBH>KEHHH. OTHOCUTEIBHOCTh MEXAaHUYECKOIO
IBIDKEeHUs. ['eolieHTpuYecKkass M TeMOLEHTPUYECKas cUcTemMa Mupa. VMHepumanbHas cucrteMa
otcueTa. 3akoHbl HptoToHa. CBoOoaHOE nageHue. HeBecomMocTh. 3aKOH BCEMUPHOTO TSTOTEHHUS.
Nmmynbe. 3akoH cOXpaHEeHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Jlabopamopuvie pabomul:

e HccrenoBanue paBHOYCKOPEHHOTO JBMKEHHS 0€3 HauallbHOM CKOPOCTH.

e l3mepeHue yCKOpeHHsI CBOOOTHOTO MaaeHUSI.
2. Mexannuyeckue K0JieOaHUsS M BOJHBI. 3BYK (12 1)

Konebarensnoe npwxkenue. Konebanus rpysa Ha npyxkuHe. CBoOOIHBIE KOJIEOAHUS.
KonebarenbHas cuctema. MasTHUK. AMIUTUTYAa, IepuoA, yactoTa koneOanuil. [IpeBpaiienue
SHEPIUU MpH KojedaTeIbHOM JIBMKEHUH. 3aTyxarolue kojebanus. BeiHyXIeHHbIe KoneOaHus.
Pezonanc. Pacnpoctpanenue konebanuii B ympyrux cpenax. llomepednble W mpoaosbHbBIE
BOJIHBL. JInmHa BonHBI. CBA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTpaHEHHsI M MEPHOOM
(gacroToif). 3ByKkoBbIe BOJHBI. CKOpPOCTH 3ByKa. BpicoTa, TeMOp M TPOMKOCTH 3ByKa. IXO.
3BYKOBOH pE30HAHC.

Jlabopamopusie pabomol.



L4 I/ICCJIQI[OBaHI/Ie 3aBUCUMOCTH MICPpUOJa U 4aCTOThLL CBOGOI[HBIX KoeOaHuii MasiTHUKA
OT AJIMHBI €0 HUTH.

3. DaekTpomMaruutHoe moJie (16 4)

OnHopoaHOE M HEOAHOPOJHOE MarHuTHoe noje. HampaBieHwe TOka M HamnpaBlICHHUE
JUHUAK ero MarHuTHOTO mosis. [IpaBmiio OypaBunka. OOHapyxeHue MaruuTHoro nois. [IpaBuio
neBo pyku. HWHAYKIMS MarHuTHOro mojia. MarHutHeli notok. OmnbiTel  Papanes.
OnekTpoMarHuTHas MHAyKus. Hanpasienne nuaykiumonHoro toka. [Ipasumno Jlenuna. SIBnenue
camounaykiuu. [lepemennsiit Tok. ['eneparop nepemenHoro toka. [IpeoOpa3oBanus sHepruu B
anekTporeneparopax. Tpanchopmatop. Ilepemaua >7eKTpUUECKON SHEPrHM HA PACCTOSHHE.
OJIEKTPOMarHuTHOE  MOJIe.  DJEKTPOMAarHuTHble  BOJIHBL.  CKOpPOCTH  pacnpoCTpaHEHUs
AJIEKTPOMATHUTHBIX BOJIH. BIusiHME 3JIEKTPOMAarHUTHBIX M3JIy4YE€HUW Ha >KUBbIE OPTraHU3MBI.
Konebatenbubrii koHTYp. [lonydeHnue aneKTpoMarHuTHEIX KosneOanuil. [IpuHiun paguocBs3u u
TENEBUCHUSA. OJEKTpOMarHutHas npupona cBeta. [Ipenomnenue cBera. Ilokasarens
npenomiuenus. Jucnepcusa cBera. LBer ten. Tumbl ontuueckux crnektpoB. [lormomenue u
UCIIyCKaHME cBeTa aToMaMu. [IporcxoxkieHue JIMHen4aTbIX CIEKTPOB.

Jlabopamopusie pabomol.

e l3yueHue siBIICHUS SIEKTPOMATHUTHON UHIYKIIUH.

L4 Ha6J'IIO,I[CHI/Ie CIJIOIITHOTO M JIMHEHYAThIX CIICKTPOB HUCITYCKaHMUH.

4. Ctpoenue aTomMa u aToMHoro siapa (11 4)

PannoakTMBHOCTh KaK CBUJETEIBCTBO CIOXKHOTO CTPOCHHMS aTroMoB. Anbda-, O6era- u
ramMmma-usiydeHus. SnepHas mopenb aroma. PannoakTHBHBIE TPEBpAIICHUs] aTOMHBIX SIED.
CoxpaHeHue 3apsiIOBOIO M MAacCOBOIO YMCENl MPU SAEPHBIX PEAKUMIX. DKCHEPUMEHTAIbHbIE
METOJIbl MCCIeN0BaHMs 4YacTull. [IpOTOHHO-HEUTpOHHAsT MoAenb sapa. DU3HYECKHI CMBICH
3apsa0BOro U MaccoBoro uucen. M3oromsl. [IpaBuna cmemenus s ansha- u 6era-pacnanga npu
SJIEPHBIX pEeaKIMsaX. JHEPrusi CBA3M aTOMHBIX snep. Jenenue snmep ypana. llemHas peaxuus.
SnepHas sHEpreTHKa. JKOIOrHYECKHUe MPoOIeMbl, BO3ZHUKAIOIINE MTPH UCTIOIH30BAaHUH aTOMHBIX
anektpoctanumii. Jlosumerpus. Ilepwon mnomypacmaga. 3akoH paJMOaKTUBHOTO —pacraja.
BnusHue paaMoakTUBHBIX W3JIYYEHHH Ha JKUBBIE OpPraHU3MbL. TepMOSAEpHBIE PEaKIIMH.
Ucrounnku sHeprun ComHIA U 3BE3]1.

Jlabopamopusie pabomul:

e l3mepeHne eCTeCTBEHHOTO PaIMAIIMOHHOTO (DOHA JO3UMETPOM.

e llI3yyeHue eneHus spa aroMa ypaHa o ¢ororpapuu TpeKoB.

e OreHka meproja MoNypacnana HaxOIsIIUXCsS B BO3AyXE MPOAYKTOB pacraja rasa
paoHa.

¢ li3ydeHune TPEeKOB 3apsKEHHBIX YACTHI] 110 TOTOBBIM (oTOorpadusM.
5. Crtpoenue u 3BoJI01UsA BeesienHou (5 4)
COCTaB, CTPOCHUC U MHPOUCXOKIACHUC ConHeuHol cucteMbl. IlimaHeTsl W ajble Tela

Conneunoil cuctembl. CTpoeHue, u3nydeHne u sBomoonus ConHua u 3Be3n. CTpoeHue u
aBOOLMS BeenenHon.



Pa3znen 3. TemaTnueckoe nJIaHMPOBaHUE

KoppexTupoBka
(qacer
0OaBIICHBI W3
IIKOJIEHOTO

Ne /1 Ha3Banwne TeMbl KommaectBo
ACOB KOMIIOHCHTA)
du3zuka 7 kiaace

1 Bsenenue 4

2 [lepBOHaYaNbHBIE CBEICHUS O 6
CTPOCHHUU BEILIECTBA

3 BzaumoericTBus Tei 23

4 JlaBneHue TBEPABIX TEI, )KUAKOCTEN U 21
ra3oB

5 Pabora u MonHOCTE. DHEPrUs 14
Hroro 68 JacoB




KoppexTupoBka

(qacer
n00aBJIEHBI W3
Ne o/ Hassanue tembl Komnuectso HIKOJIBHOTO
4ACOB KOMIIOHEHTA)
dusuka 8 kiaace

1 TemnoBbie SBJICHUSA 23

2 DNEeKTpUYECKUE SABIICHUS 29

3 DIJIEKTPOMATHUTHBIE SBJICHUS 6

4 CBETOBBIE SBJIICHUSA 10

Hroro 68 yacosn




KoppexTupoBka
(qacer
0OaBIICHBI W3
IIKOJIEHOTO

Ne o/ HazBanue TeMbl Komnuectso
4ACOB KOMIIOHCHTA)
duszunka 9 kiaace

1 3aKOHBI B3AaUMOJIEUCTBUSA U JIBUKEHUS 23
Teln

2 MexaHnyeckue KojaeOaHus U BOJTHEL. 12
3BYyK

3 DIEKTPOMArHUTHOE TI0JIC 16

4 CrpoeHue aToMa 1 aTOMHOTO SiApa 11

5 Crpoenue u 3Bosorus Beenennoit 6
Htoro 68 yacoB







