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IosicHUTEeNLHAA 3aNIUCKA.

PaGouass mporpamma cocTraBjeHa Ha OcHOBe DeepanbHOr0 TroCyIapCTBEHHOIO
00pa30BaTeIbHOTO CTAaHJApPTa OCHOBHOIO 00mIero oOpa3oBaHus, padoyed MporpaMmbl
yuebHoro Kypca mo ¢usuke mia 7 - 9 kiacca paspaborana Ha ocHoBe PI'OC BTOpOrO
MOKOJICHUS, TPUMEPHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHusi 1o (usuke u
[Iporpammel  kypca ¢usuku st 7-9 kinaccoB 0011€00pa3oBaTENbHBIX  YUPEKICHUH,
(®uzuka. Paboune nporpammsl. [Ipenmernas nuaus yueOHukoB M.M. Ilépermkuna, A.U.
NBanoBa 7 -9 xmaccel: yue0. mocobue s oOimieoOpa3oBar. opraHuzainui/ - 8-e
u3.,mepepad.-M.: JIpoda, 2019).

[Iporpamma paccuntana Ha 70 yd4eOHBIX 4yaca, B TOM YHUCJIE BHYTPHIIPeAMeTHBII
MOAYJb MO0 (u3nKke «JIEKTPUYECTBO B JKU3HM 4ejoBeka» (20 wyacoB) ¢
ucnoab3oBanueM oOopynoBanus lLlenTpa oOpa3oBaHusi ecTeCTBEHHO-HAYYHOIO
npopuin «Touka pocray MAOY COLI Ne3 r.I'ycesa.

Pabouast mporpamma coctaBiieHa B COOTBETCTBUU C METOJAMYECKUMHU PEKOMEHAALMSIMU
N0 CO3JaHWI0 W (PYHKUMOHUPOBAHHIO B  0O0IIEOOpAa30BaTEIbHBIX  OpraHU3alMUsX,
pacrnoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX TOpOJiax, LEHTPOB 0O0pa3oBaHUs
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYeCKOM HampaBieHHocTedl («Touka poctray) —
(Y1BepxkaeHsl pacniopsbkeHrneM MunucteperBa npocsenienus Poccuiickoir denepauuu oT
12 stuBapst 2021 r.N P-6)

IlnaHupyeMble pe3yJbTAThl 0CBOEHMSI YUeOHOI0o npeamMera «Pusuka

N3yuenune yueOHoro npenmera «Pu3nka» Ha ypoBHE OCHOBHOTO OOIIIEr0 0Opa3oBaHUs
JOJDKHO ~O0EeCIeYnBaTh JOCTH)KCHHE CIIEAYIOIUX JIMYHOCTHBIX, METalpeAMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

Ilampuomuueckoe 6ocnumanue:

- MPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHICKOM (hHU3MUECKOM
HAYKU;

- IEGHHOCTHOE OTHOILIEHHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo6HO-HpascmeeHHoe 60CNUMAHUE:

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXKJIEHWUU OOIIECTBEHHO3HAYMMBIX M ITUUYECKUX
po0sIeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHKEHUHN (DU3UKY;

- OCO3HAHUE BAXKHOCTU MOPAIIBHO-ITUYECKUX ITPUHIIUIIOB B AEATEIBHOCTHA YYEHOTO.

Icmemuueckoe 6ocnumanue:
- BOCIPUATHE 3CTETUYECKUX KauyeCcTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHMS,

CTpOroCTtu, TOYHOCTH, TAKOHUYIHOCTH.

llelmocmu HAY4YHO20 NO3HAHUA .



- OCO3HaHUE IEHHOCTU (PU3MYECKOW HAyKH KaK MOILIHOIO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI PA3BUTHS TEXHOJIOTUH, BAKHEUIIIEN COCTABISAIOIIEN KyIbTYPHI;
- pa3BUTHE HAYYHOMU JIFOOO3HATEIBbHOCTH, MHTEPECA K UCCIEA0BATEIBCKON JEATEIBHOCTH.

Dopmuposanue Kyapbmypol 300p06bs U IMOUUOHATILHO20

onazononyuus:

- 0CO3HaHUE [IEHHOCTH 0€30MacHOro 0opasa >KMU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH MPaBWJI 0€30M1aCHOTO NMOBEACHUS Ha TPAHCIIOPTE, HA JOPOTAX, C IEKTPUUECKUM U
TEIJIOBBIM 000PY/IOBAHUEM B IOMAITHUX YCIOBUSIX;

- c(popMUPOBAaHHOCTH HABBIKA PEIICKCUU, MPU3HAHUE CBOETO MIPaBa Ha OIIMOKY U TaKOTO e
npaBa y JIpyroro 4ejioBeka.

Tpyooeoe éocnumanue:

- aKTUBHOE Y4YacTHE€ B PEIICHHH MPAKTHUYECKHX 3a/ay (B paMKax CEMbH, IIKOJIbI, TOpoAa,
Kpasi) TEXHOJOTMYECKOM M COLMAJIbHOM HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(bu3NYEeCcKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3YUYEHHIO TPO(eccHil, CBI3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:

- OpHEHTalMs Ha NpPHUMEHCHHE (PU3MYECKUX 3HAHUN IS penieHus 3ajad B 00JIacTH
OKPYKarOIIEH CPeIbl, INIAHUPOBAHUS IMOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEACTBUAM IS
OKPY’KaroIIEH CPEIbL;

- OCO3HaHHUE TJI00AJTBLHOI0 XapaKTepa dKOJIOTHIECKUX MPOOIeM U IyTeH X pelieHus.

Adanmayus 00yuarouezoca K UsMEHAIOUWUMCA YCA0BUAM COUUATIbHOU U RPUPOOHOU
cpeowt.

- MOTPEeOHOCTh BO B3aUMOJECHCTBUU TIPU BBIMOJHEHUM WCCIEAOBAHUM U MPOEKTOB
(bu3nYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

- MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JIeSITEIbHOCTB;

- TMOTPEeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHMI, B TOM 4HCIE (POPMYIUPOBATH HUIEH,
MOHSTHUSI, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

- 0OCO3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PH3NUYECKUX 3HAHMM;

- CTPEMJICHHE aHAJM3UPOBATh M BBISBIIATH B3aUMOCBSI3H MPUPOIBI, OOIIECTBA M SKOHOMUKH,
B TOM YHCJIE C MCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUMH;

- OIIEHKa CBOMX JEWCTBUWA C YYETOM BIHMSHUS Ha OKPYXAIOIIYIO CpPEay, BO3MOMXHBIX
TJI00ABHBIX TIOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI
YHuBepcaJibHbIE M03HABATEIbHbIE e CTBUS
ba3oevie nozuueckue oeiicmeus.
- BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKH O0OBEKTOB (SIBJICHUM );
- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIUKA, OCHOBAHUS 1151 000OIICHUS 1
CpaBHEHUS;



- BBIABIIATh 3aKOHOMEPHOCTH U TPOTHUBOpPEUMS] B pacCMaTpUBAeMbIX (haKTax, NAHHBIX U
HAOIIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SBIICHUSM;

- BBIABJIATH TNPUYMHHO-CIICACTBEHHBIC CBA3M TMPHU H3yYeHUH (U3HUECKUX SIBICHUN U
IPOLIECCOB; JI€NIaTh BBIBOABI C HCIOJIb30BAHMEM JIENYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIIOU€HUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUYHH;

- CaMOCTOSITETIbHO BbIOMpPATh crnoco0 pemeHust yueOHoW (u3nyeckol 3amaun (CpaBHEHHE
HECKOJIbKMX BapHMaHTOB pEUICHMs, BbIOOp Haubojee MOAXOASIIEro C  Y4€TOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoevle uccneoosamensvckue oeiicmeusn:

- HCTIOJIb30BATh BOIIPOCHI KaK UCCIIEI0BATEILCKUM HHCTPYMEHT MO3HAHUS;

- MPOBOJUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN (PU3NYECKUN
HKCIIEPUMEHT, HEOOJBIIOE UCCIEA0OBaHNE (PU3UUECKOTO SIBJICHUS;

- OLEHMBATh HAa NPHUMEHUMOCTb U JOCTOBEPHOCTh HH(POpPMALMIO, MOITYYEHHYIO B XOJE
UCCJIEI0BAHMSI WJIA SKCIIEPUMEHTA;

- CaMOCTOATENBbHO (POpMYIMpPOBaTh 0OOOIIEHUSI U BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHOTO
HAOJIOICHMS], OIBITA, UCCIEAOBAHUS;

- NPOTHO3MPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PUINYECKHUX MPOLIECCOB, & TAKKE
BBIJIBUTATh MPEIINOIOKEHUS 00 X Pa3BUTUHU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Paboma c ungpopmauueit:.

- TMPUMEHATH paA3JIMYHBIE METOJbl, MHCTPYMEHThl U 3alpoChl MPU TOUCKE U OTOOpE
uH(OPMAIUHU WIH JAHHBIX ¢ Y4ETOM MPEITI0KEHHON yueOHOM (pu3nuecKon 3a/1a4u;

- aHaNM3WpPOBaTh, CUCTEMATHU3UPOBATH W HWHTEPHPETUPOBATH WHOOPMAIUIO Pa3TUYHBIX
BUJIOB U ()OPM TPECTABICHUS;

- CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIbHYIO (OpMY NpEACTaBICHUS HWHPOPMALMHU U
WLTIOCTPUPOBATH peliaeMble 3a7a9i HECIOKHBIMU CXeMaMH, TuarpaMMaMu, HHOU Tpadukoi
1 UX KOMOMHALIUSIMHU.

YHuBepcajJbHble KOMMYHUKATUBHbBIE 1eHCTBUSA

Obwenue:

- B X0JIe 00CYXKJIeHUsI Y4eOHOr0 MaTepuana, pe3yabTaToB Jab0paTOPHBIX PabOT U MPOCKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKaeMOi TeMbl U BHICKA3bIBaTh UJIEH, HAIICJTICHHBIC Ha
pelIeHue 3a1a9u 1 ToIep KaHue 0J1aroKenaTeIbHOCTH OOIIEHUS;

- COTOCTABJIATH CBOM CYXKJCHUS C CYXKJICHUSAMH JIPYTUX YYACTHUKOB JIMAJora, OOHAPYKUBATh
pa3nu4re U CXOJICTBO MO3UIINA;

- BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

- MyOJMYHO MPEJCTABIATh PE3YIbTaThl BHITIOJHEHHOTO (PM3NYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA).

Cosemecmnasn oeamenvnocms (Compyonuuecmeo).
- MMOHUMATh U HCHOJB30BATh MPEUMYIIECTBA KOMAHAHOW M MHAMBUIYAJTbHON pabOThI MpH
peleHu KOHKPETHOW Ppu3nyeckoi nmpoOaemMsl;



- MPUHUMATh LEJIM COBMECTHOW JESTENIbHOCTH, OpPraHU30BBIBATH JIEHCTBUS 1O €€
JOCTIDKEHUIO: PACHpEeNsaTh poJiM, O00CY)XIaTh IPOLECChl U Ppe3ysbTaTbl COBMECTHOM
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIIOJIEH;

- BBINIOJHATH CBOIO YAaCTh pabOTHI, JOCTUrash KAa4eCTBEHHOTO pe3yjbTara IO CBOEMY
HAPAaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMHU WICHAMHU KOMAH/IbI,

- OLICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
chOopMyIHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSL.

YHuBepcaJbHbIe peryjisiTuBHbIE 1eCTBUSA

Camoopzanusayusn:

- BBISBISITH MPOOJIEMBI B JKM3HEHHBIX M Y4E€OHBIX CHUTYalUsX, TPEOYIOMMX JJIsl PEIICHUS
(bu3nyeCKUX 3HAHUI;

- OpPHEHTHPOBATHCS B PA3NIMYHBIX [MOAXOJAX MPUHATHUS peleHud (MHAUBUAYAJIbHOE,
INPUHATUE PELICHUS B TPYIIE, IPUHATHE PEIIEHUN TPYIIION );

- CaMOCTOSITEIBHO COCTABJATH QITOPUTM peuieHus (U3MYECKOW 3aJaud WM  IUIaHa
UCCJENOBAaHUS C YYETOM HMMEIOUIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW,
apryMEHTHPOBATh IPEAIAracMble BAPUAHTHI PELICHUM;

nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

Camokonmpons (pepnexcus):

- IaBaTh aJCKBATHYIO OICHKY CUTYAI[MH U TPEJIarath miaH ¢é H3MCHCHHS;

- OOBSCHATh MPUYUHBI JOCTHOKEHUS (HEIOCTHIKCHHUS) PE3YyJIbTaTOB JCSITEIbHOCTH, IaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHBBI B JEATECIBHOCTh (B TOM YHCIIC B XOJ BBINOJIHEHUS (DU3MUYECKOTO
UCCIICIOBAHMS MJIM MIPOCKTa) Ha OCHOBE HOBBIX OOCTOSATEIILCTB, U3MCHHUBIINXCS CHUTYaIUH,
YCTAHOBIICHHBIX OIMHOOK, BOSHHUKIIUX TPYAHOCTEH;

- OIIEHUBATh COOTBETCTBHE PE3Y/IbTATA IIEJTH H YCIOBHSIM.

Imoyuonanvrovlii uHmMeN1EKM
- CTaBUTh CeOsl HA MECTO JIPYroro 4eyioBeKa B XOJ€ CIopa WM IUCKYCCUHU Ha HAYYHYIO TEMY,
NOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

Ilpunamue cebsa u opyzux:
- MPU3HABATh CBOE MPABO HA OMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WU B YTBEPKICHUIX
Ha Hay4YHbIE TEMBI U TAKOE K€ IIPaBo APYroro.

INNPEIMETHBIE PE3YJIBTATBI
8 kJ1ace
IIpenMeTHble pe3yibTATHI NOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00yUarOLINXCS
YMEHHU:
- HCIIOJIB30BaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKCHUE ATOMOB U
MOJIEKYJI, arperatHpleé COCTOSHHUS BEIECTBA, KPUCTAUIMYECKHME U aMop(HbIE Tea,
HACBIIIEHHBI M HEHACBIIIEHHBIM Iap, BIAXKHOCTh BO31yXa; TeMIEparypa, BHYTPEHHSA
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DHEPIUs, TEIUIOBOU JBUTATEIb; SJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsif, dJIEKTPUUECKOE T0JIE,
MPOBOJHUKH U JTUANEKTPUKU, TOCTOSHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;

- pa3nuuarh SABJICHHS (TEIUIOBOE pacIIMpeHHe/CkaThe, TeIvlonepeaaya, TerIoBOoe
paBHOBECHE, CMauyMBaHUE, KalWUISIPHbIE SIBJICHUS, UCHApPEHHE, KOHIEHCAlUs, IUIaBJICHUE,
KpucTtaumm3anusi  (OTBEpAEBaHHUE), KUIEHUE, Teronepeaadya  (TErIoNnpOBOJIHOCTD,
KOHBEKLMS, M3IYyYEHUE); OJIEKTpU3alUusd TeJ, B3aUMOJCICTBUE 3apsAIO0B, JECUCTBUS
JJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJCIHCTBHE MarHUTOB, JEWCTBUE
MarHUTHOTO MOJIsI Ha IPOBOJHUK C TOKOM) IO OINMCAHUIO MX XAPAaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIINX JTAHHOE (PU3NUECKOE SBIICHUE;

- pacro3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAlOIIEM MHPE, B TOM
yuciae (U3MUECKHe SBICHUS B IPUPOJE: NMOBEPXHOCTHOE HATSIKEHUE U KaWUISPHbIE
SBJICHHSI B NPUPOJE, KPUCTAUIBI B IpUpoJE, u3iydeHue CoHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsS, CHEra; JJICKTPUUYECKHUE SIBJICHUS B
aTMocQepe, ANMEKTPUUECTBO KUBBIX OPraHU3MOB; MATHUTHOE T10JIe 3eMJIU, Apei( MOII0COB,
pOJIb MAarHUTHOTO MOJS JUIsl KU3HU Ha 3emile, MOJSPHOE CHUSHUE; MPU TOM IEPEBOJUTH
INPaKTUYECKYI0 3aJady B Y4eOHYI, BBIACIATH CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU
(U3NYECKUX SIBJIICHUW; OMHUCHIBaTh H3YYEHHBIE CBOMCTBA Tel W (PU3HUECKHE SBIICHHS,
UCIIONIb3Ysl (DU3UYECKUE BEIWYMHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPIHs, KOJIUYECTBO
TEIUIOTHI, YJENbHasi TEIIOEMKOCTh BEIECTBA, yJAEJbHAs TEIJIOTAa IUJIABJICHUA, yJeIbHas
TEIUI0Ta apooOpa3oBaHusl, yAeIbHas TEIUIOTa CrOPaHUs TOIUIMBA, KOA((PUIIMEHT MMOJIE3HOTO
JEUCTBHS TEIUIOBOM MAaIlMHBI, OTHOCUTENBHAS BIIAJKHOCTh BO3/yXa, MIEKTPUUYECKUH 3apsii,
cuia TOKa, DJIEKTPUYECKOE HANpsDKEHUE, CONPOTHBICHUE TMPOBOAHHUKA, YIEJIBHOE
COINpPOTHUBIICHUE BEILIECTBA, paboTa M MOIIHOCTb 3JEKTPUUECKOIO TOKa); MPHU ONHUCAHUU
NOPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUA CMBIC]I MCIOJb3YEMbIX BEJIMYMH, OOO3HAUECHUS U
eIMHULBI (PU3NYECKUX BEIUMYMH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOLINE TaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYIMMHU BEJIMYMHAMH, CTPOUTHh TpapuKH H3YyYEHHBIX 3aBUCUMOCTEMN
(bU3UYECKUX BEJIMYUH;

- XapaKkTepu30BaTh CBOWMCTBA Tel, (U3HUECKHUE SIBJIECHUS U MPOLECCHI, UCIOJIb3Ys OCHOBHBIE
MOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOM  TEOPHUM  CTPOEHUS  BEIIECTBA, MPUHIUI
CYNEpIO3UIIMK TOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma
JUISL ydacTKa 1enu, 3akoH J[xoyns—IJIeHna, 3aKkoH coXpaHEHUsl SHEPTrUu; Npu 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMATUYECKOE BBIPAXKECHHUE;

- OOBACHATH (PU3NYECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM UUCJIE U B KOHTEKCTE CUTYyallui
PaKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H,
CTPOUTH OOBsICHEHHE U3 1—2 JOTrMYeCKHX HIaroB ¢ OMopod Ha 1—2 M3y4eHHBIX CBOMCTBA
bu3NYeCcKuX SBICHHUH, PU3NUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

- pemarb pacu€THble 3afaud B 2—3 JEWCTBUA, HCIOJB3YS 3aKOHBI U  (HOPMYIIHI,
CBSI3BIBAIOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a/ayd 3alHChIBAaTh
KpaTKOE YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIsl PEIICHUs 3a]a4M, BEIOUpATh 3aKOHBI U
bopmyIbl, HEOOXOAUMBIE ISl €€ pelieHus], MPOBOAUTh PacU€Thl U CPAaBHUBATH MOITYYEHHOE
3HauYeHHE (PU3NYECKON BEIUUYMHBI C U3BECTHBIMU JJAHHBIMU;

- pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh IpU NOMOIIM (PU3HUECKHUX METOJIOB;
UCIOJIb3Ysl ONMCAHUE UCCIIEOBaHMsI, BbIAEIATH MPOBEPAEMOE MPEAIIONI0KEHUE, OLIEHUBATh
IPABWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEOBAHMSL, IEIAaTh BBIBOIbI;



- MPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3NUECKUX SBJIECHUN WM (PU3MUECKUX CBOMCTB TEM
(KamWUISIpHBIE SBJICHUS, 3aBUCHUMOCTDH JIaBJICHUS BO3/AyXa OT €ro o0béMa, TeMIlepaTyphl;
CKOPOCTH TIpoliecca OCThIBAaHUS/HATPEBAHUS TIPU U3ITYUYEHUH OT IBETa U3ITydaroIiei/
NOTJIOIIAIOIIEH MMOBEPXHOCTH; CKOPOCTh HCHAPEHHsI BOJBI OT TEMIIEPATypbl JKUJIKOCTH M
IUIOIIAAH €€ MOBEPXHOCTH; SJEKTPU3ALMS TEJl U B3aUMOJICHCTBHE 3JIEKTPUUECKUX 3aPsI0B;
B3aMMOJICUCTBHE NOCTOSHHBIX MAarHWTOB, BU3yaJIM3alysi MArHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOoB; JE€UCTBUS MarHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA  AJIEKTPOABHUIaTeNsl IOCTOSHHOTO TOKa): (QOpPMYJIMpPOBATH  IPOBEpsiEMbIE
IPEIOJIOKEHUs, COOUpaTh YCTAHOBKY M3 IMPENJIOKEHHOTO 000OpYyI0BaHUs; ONMUCHIBATH XOJ
omnbITa U (pOPMyYIHPOBATH BBIBOJBL;

- BBINOJIHATH IPSMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTENIbHOM BJIAXKHOCTU BO3IyXa, CUJIbI
TOKa, HaNpsHKEHUs] C HUCIOJIb30BAaHUEM AaHAJIOIOBBIX NPUOOPOB U JATUUKOB (PUINYECKUX
BEJIMYMH; CpPAaBHUBAThb PE3yJbTaTbl M3MEPEHUH C Y4YETOM 3aJaHHOW aOCOJIIOTHOMN
NOTPEITHOCTH;

- MPOBOJUTH HCCIEAOBAHHE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIWYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPAMBIX HW3MEPEHUI (3aBUCUMOCTH CONPOTUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOUIAJAM TIONEPEYHOI0 CEYEHUS U  YJIEJIbHOTO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA; CHJIBI TOKA, WAYLIEro 4Yepe3 MPOBOJHUK, OT HANpPSDKEHUS Ha IMPOBOJHUKE;
UCCIIEOBAaHUE TIOCJIENOBATEIIBHOIO M MApajuIeIbHOIO  COECOUHEHMH IPOBOJHUKOB):
IUIAHUPOBATh MCCIEAOBAHUE, COOMpATh YCTAaHOBKY U BBINIOJHATH HM3MEPEHUs, CIEAys
OpeUIOKEHHOMY IUIaHy, (PUKCHUPOBAaTh pe3ylbTaThl IMOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOJIUI ¥ TpauKOB, JIe7aTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

- TMPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIWYUH (yAeNbHas TEII0EMKOCTh
BEIIECTBa, COMPOTHUBIICHWE NPOBOJHMKA, pabOTa M MOIIHOCTb 3JEKTPUUECKOIO TOKa):
IUIAHUPOBAaTh ~ W3MEpPEHUs, CcoOMpaTh  3KCIEPUMEHTAJbHYIO  YCTAHOBKY,  CIEAys
NPESI0KEHHOW MHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUUUHBL;

- coOmomath TmpaBWia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

- XapaKTepu30BaTh MPUHIUIIBI AEHUCTBUS U3yUYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha WX omucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBast
TypOuHa, amIepmerp, BOJIBTMETD, CUETUHK ANEKTPUYECKOU SHEPIUH,
AIIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI,  HArpeBaTelIbHbIE  AJIEKTPONPUOOPHl  (MPUMEPHI),
IIEKTPUYECKUE TPEIOXPAHUTENH; IIEKTPOMATHUT, 3JIEKTPOJBUraTEdb MOCTOSHHOIO TOKA),
UCIIONIB3Ysl 3HAHUS O CBOWCTBAaX (U3WYECKUX SBJICHUH U HEOOXOoAMMbIE (U3NYECKUE
3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI M0 CXEeMaM
U CXEMATHYHBIM pUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, IICHUXPOMETP, THTPOMETP,
JBUTATEIb ~ BHYTPEHHErO CrOpaHus, JJIEKTPOCKOIl, pEOCTaT); COCTaBIATbH CXEMBbI
IEKTPUUECKUX IENed C MOC/IeNOBaTEIbHBIM U MapajluieIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUYECKUX LIeTeH;

- TPUBOAMTH MpUMEPbl / HAXOAUTh HHPOPMALMIO O MpUMEpax MPAKTHUYECKOrO
UCIOJb30BaHUS (PU3MYECKUX 3HAHUH B IIOBCEIHEBHOM JKHM3HM i1 OOecrHeueHus
0e301acHOCTH IpHU O0pallleHnu ¢ NpUOOpamMu U TEXHUUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS
3J10pOBbS U COOIIOIEHNS HOPM HKOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOILEH Cpele;



- OCYILIECTBJIATH OTOOpP MCTOYHUKOB HMH(pOpManuu B cetu MHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W MyTEM CpaBHEHUS
pa3IMYHBIX MUCTOYHUKOB BBIACIATHh UH()OPMALINIO, KOTOPasl SBJISIETCS MPOTHBOPEUYUBON WIIH
MOJKET OBITh HEIOCTOBEPHOM;

- HUCIOJB30BaTh IMPHU BBIMIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEPATypy
bu3nYECKOTo cofepKaHusl, CIIPaBOYHBIE MaTepHalIbl, pecypchl ceth HTepHeT;

- BJIQJETh IPUEMaMH KOHCIIEKTUPOBAHMSI TEKCTA, IpeoOpa3oBaHusi HH(POPMAIIUU U3 OJTHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

- co3/1aBaTb COOCTBEHHBIE KPATKUE MUCBMEHHBIE M YCTHBIE COOOIIEHMsSI Ha OCHOBE 2—3
UCTOYHUKOB HH(popManuu (U3NYECKOTO COJIEpKaHUs, B TOM 4YHUCIE IYyOJUYHO JeNaTh
KpaTKue COOOIIEHUS O pe3yibTaTaX MPOEKTOB WIN yUYeOHBIX UCCIEA0BAHUMN; IPU ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM MOHSATUMHBIN anmapar Kypca (pU3MKH, COIPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

- TPU BBHIMOJHEHUHM YYEOHBIX MPOEKTOB U HCCIENOBAHUMN paclpeneisiTh OO0SI3aHHOCTH B
Tpynre B COOTBETCTBHU C TIOCTABICHHBIMU 3aJadaMM, CJICTUTH 32 BBINOJTHEHHEM IUIaHA
JCHCTBUI, aJeKBAaTHO OLIGHWBAaTh COOCTBEHHBIH BKJIaA B JEATEIBHOCTH TPYIIIBL
BBICTpAaUBaTh KOMMYHHUKATHUBHOE B3aUMOJCHCTBHE, yUUTHIBAsI MHCHUE OKPYKAIOIIHX.

COJEPXAHUE YYEBHOI'O ITPEJIMETA K®U3UKA>>
8 ki1ace

Paszgeu 6. TeruioBbie siBJICHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU CTPOEHHUs BeliecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYJ. ONbITh, MOATBEPKAAIOINIME OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopnenu TBEpAOro, )KUAKOTO M razo00pa3HOro COCTOsIHWM BemiecTBa. Kpucramnmueckue u
amop(uble Tena. OOBSACHEHHE CBOMCTB Ta30B, >KMAKOCTEM M TBEPIBIX TEJl HAa OCHOBE
MOJIOKEHUI MOJIEKYJIIPHO-KUHETHYECKON Teopuu. CMauMBaHUE W KANWUISPHBIEC SBJICHUS.
TernnoBoe paciIupeHue u CxaThe.

Temneparypa. CBsI3b TEMIIEpATYpPhI CO CKOPOCTHIO TETUIOBOTIO JBUKEHUS YAaCTHULL.
Buytpennsas sHeprus. CnocoObl M3MEHEHHUsI BHYTPEHHEH OHHEpruu: TeIulonepenadya u
coBepluieHre paboThl. Bubl Teronepenaun: TerIONpOBOAHOCTh, KOHBEKIHS, U3ITyYCHHUE.
KonudectBo TemnoThl. YaenpHas TEIUIOEMKOCTh BeIIecTBa. 1emIO00MEH W TETUIOBOE
paBHOBecHE. YpaBHEHUE TEIJIOBOro OanaHca.

[InaBneHue u OTBepAEBaHUE KPUCTAUIMYECKUX BEUIECTB. YIeNbHAas TEIUJIOTA IUJIaBJICHHUS.
[TapooOpazoBanue u konjaeHcanus. HMcmapenue (MC). Kumnenuwe. VYaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATypbl KHUIEHUS OT aTMOC(HEpPHOro JaBJiCHUS.
BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y enbHas TeIoTa CropaHusl.

[Tpuniuner paGotel TemnoBbix aAurareneid. KIIJ tenmoBoro paBuratens. TeruoBbie
JIBUTATEIIN U 3a1iuTa okpysxkaromiei cpeast (MC).

3aKOH COXpAaHEHMs U MPEBPALLEHUS SHEPTUHU B TEIIOBBIX Ipoueccax (MC).

Hemoncmpayuu



Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.

Ha6mronenune nuddysun.

HaGnronenue ssBneHuii cCMauMBaHUs U KaMWLISIPHBIX SBIICHUN.
HaGnronenue TemioBoro pacmmpeHus Tel.

N3menenune naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAaTPEBAHUH WU OXJIAXKICHHH.
[IpaBuna n3aMepeHus TeMIepaTyphbl.

Bubl Temutonepeaayu.

OxJtaXKIeHUE TIPH COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepIIICHUH paOOTHl BHSITHUMHU CHJIaMHU.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

1. HaOmroneHue KUIIEHUS.

2. HaGmroneHne nocTosSHCTBA TeMIIepaTyphl IIPH TUIABICHUU.

13. Mopaenu TEI0BLIX ABUTATEIEH.

ERBPOoOoNORAWNRE

Jlabopamopnvie pabomel u onvimol

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.

2. OnbITHI O BRIPAIMBAHUIO KPUCTAJJIOB ITOBAPEHHOM COJIM WJIA caxapa.

3. OnbITel O HAOIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.
4, Ornpenenenue JaBlIeHUs BO3lyXa B OajJIOHE HITTPUIIA.

5. OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTH JaBJIEHUS BO37yXa OT €ro o0bEMa u
HArpEeBAHUS WU OXJIAXKICHUS.

6. [IpoBepka THIOTE3bl JUHEWHOM 3aBUCHMOCTH JUIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPHI.

1. Habmronenne u3MeHeHHsT BHYTPEHHEH SHEPrUU Tella B pe3yJbTare TEIIonepeaadun 1
pabOThI BHEIITHUX CHIL.

8. UccnenoBanue siBjieHUs TEMII0O00OMEHA MPU CMEIIMBAHUM XOJIOIHON U TOPSIYEH BOJIBI.
9. OnpeneneHrue KOJWYECTBA TEIUIOTHI, TMOJYYEHHOTO BOAOW MpU TEIJIO0OOMEHE C

HarpeThIM METAJNIMYECKUM LIUITUHIPOM.
10. Omnpenenenue yaenbHON TETIOEMKOCTH BEIIECTBA.
11. HccnepgoBanue mpoliecca UCTIapeHHUS.

12.  OmnpexaeneHne OTHOCUTEIBHON BIQXKHOCTH BO3IyXa.
13. Omnpegenenue yaenbHON TEMJIOTHI MIABJICHUS JIbJA.

Paznen 7. JjekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

OnekTpu3zanus Tea. [[Ba poja 3IeKTpUUeCcKuX 3apsa/ioB. B3anmoaeiicTBue 3apsyKEHHbBIX TeE.
3akoH KyiioHa (3aBUCUMOCTD CHJIbI B3aMMOJEHCTBHS 3apsHDKEHHBIX TEJ OT BEJIUYHMHBI 3apsI0B
Y PACCTOSIHUSI MEXK]Y TE€JIAMH).

Onektpudeckoe noje. Hanpspk€EHHOCTD 31EKTPUYECKOTO MOJIS.

[TpuHIMD Cyneprno3nuliuy AMEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snekTpuuecknx 3apsaoB. ODJIEMEHTApHBIN dJieKTpuueckuid 3apsaia. CTpoeHwue
atoma. [ I[pOBOTHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS PJIEKTPUUECKOTO 3apsia.

Jemoncmpayuu
1. DJeKTpU3alus Tel.



JIBa poJia 3JIEKTPUUECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U JEHUCTBUE JIIEKTPOCKOIIA.

DnekTpocTaThyecKasi UHAYKIIHS.

3aKOH COXpaHEHUS AIECKTPUUECKUX 3apsiI0B.

[IpOBOIHUKY U AUBIEKTPUKH.

MoennpoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

NGk oM

Jlabopamopnuie padbomel u onvimul
1. OnbITH 110 HAOTIOJICHUIO JIEKTPU3AIIMH TNl UHAYKIIUEH U IPU CONTPUKOCHOBEHUHU.
2.  HccnenoBanue ASMCTBUS AIEKTPUUECKOTO MOJS HA IPOBOAHUKU U JUAJIEKTPUKH.

BHyTpunpeaMeTHbiii MOAYJIb «JJEKTPUYECTBO B KU3HU 4ejioBeka» (20 yacos) ¢
ucnoyab3oBaHueM oOopynoBanus IlenTpa oOpa3oBaHMsi eCTeCTBEHHOHAYYHOIO
npopuis «Touka pocray MAOY COLI Ne3 r.I'ycesa.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUS JJEKTPUYECKOrO TOKa. McTouHuKM
MOCTOSTHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DIJIEKTPUYECKHUIM TOK B KUJKOCTSX U ra3ax.

Dnektpuueckas uenb. Cuiia Toka. IJIEKTPUYECKOE HAIPSIKEHUE.

ConpoTuBiieHHE POBOJHUKA. Y AEIBHOE COMPOTUBIICHUE BELIECTRA.

3akoH Oma 1 yyactka nenu. [locinegoBaTenbHoe U apajlieIbHOE COETUHEHHE
ITPOBOJIHUKOB.

PaboTa 1 MoIHOCTH 25ekTprueckoro Toka. 3akoH Jxoyns—IJlenna. IiaeKkTpudeckue 1enu u
NOTPEeOUTENH PIEKTPUIECKOM 2HepTUu B ObITY. KopoTKOE 3aMbIkaHMeE.

Hemoncmpanuu
8. M cTOYHMKM TTOCTOSTHHOTO TOKA.
9. JIeCTBUS AIEKTPUYECKOTO TOKA.

10. DnaexTpuyecKkuil TOK B KUIKOCTH.

11. T 'a30BwIit pa3psij.

12. HW3MepeHue CUiIbl TOKA aMIIEPMETPOM.

13. H3MmepeHue IEKTPUIECKOr0 HANIPSIKEHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBIICHHI.

Jlabopamopnwvie pabomul u onvimol

3. COopka u mpoBepka pabOTHI IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.

4.  VI3MepeHue u peryJMpOBaHUE CUJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  HccremoBaHue 3aBUCIMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS
pe3ucTopa M HAMPSHKSHHS Ha PE3UCTOPE.

7. OneITBEl, JACMOHCTPUPYIOIIME  3aBUCHMOCTH  JJICKTPUYCCKOTO  COMPOTHUBJICHUS
MIPOBOJIHUKA OT €T0 JUTMHBI, IUIOIIA I MOTICPEYHOTO CEUCHUS M MaTeprala.

8.  IlpoBepka mpaBuja CIIOXKEHHUS HANPSHKCHUH TIPH ITOCJICIOBATEILHOM COCIMHCHHUH

JIBYX PE€3HUCTOPOB.
10



Q. [TpoBepka npaBuia AJist CHIIbl TOKA MPU MAPAIIETLHOM COEAMHEHUN PE3UCTOPOB.

10. Ompenenenue pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OmnpenesieHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEIIEMOM Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIIETO Yepe3 JIAMIIOYKY, OT HAIIPSKCHUS
Ha HEM.

13.  Omnpenenenune KIIJ] narpeBaTens.

[IocTossHHBIE MAarHMTBHI. BSaHMOHCﬁCTBHC IIOCTOSIHHBIX MAarHuToB. MarnuTHoe moJe.
MarsuTtHoe 1oJie 3eMJIM U €ro 3HaUCHHUE JJIA )KM3HHM Ha 3emie. OnpIT BpCTez{a. MarsauTtHoe
IIOJIC OJJICKTPHUYCCKOT'O TOKa. HpI/IMGHeHI/IG QJICKTPOMAIrHuTOB B TCXHHUKC. I[eﬁCTBﬂe
MAramuTHOro IIOJII Ha IIPOBOJHHK C TOKOM. SHCKTPO,Z[BI/II‘aTCJIB IIOCTOAHHOI'O TOKaAa.
Hcnonp3oBaHue I)JIeKTpOI[BI/IFaTGJIef/'I B TCXHHUYCCKHUX YCTpOﬁCTBaX H Ha TPAHCIIOPTC.

Hemoncmpauyuu

15. BsauMmopuelicTBHE ITOCTOSIHHBIX MAarHUTOB.

16. MopenmupoBaHue HEBO3ZMOXXHOCTH pa3IeIICHHUS MTOJTIOCOB MarHUTA.
17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmeiT Dpcrena.

19. MaruuTHOE ToJie TOKa. DIEKTPOMAarHuT.

20.  JleiicTBHE MAarHUTHOTO IO HA IPOBOJHUK C TOKOM.

21. DueKkTpoJBHUTaTeNlh MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol

14. VccnenoBaHue MarHUTHOTO B3aWMOJEUCTBUS MOCTOSIHHBIX MarHUTOB.

15. V3yueHue MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUH U
pazzeneHun.

16. HccnegoBanue AEWCTBHS STIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 32aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KaTYLIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIPaBJICHUS TOKA B KaTYIKE.

18. M3yuenue nelcTBUA MAarHUTHOTO TOJIS HA MPOBOJHHUK C TOKOM.

19. KounctpymnpoBanue u u3ydeHue paboThl HIEKTPOIBUTATES.

20. Uzmepenue KIIJ] anexkTpoaBUraTeabHON yCTaHOBKH.

Temarnueckoe mianupoBanue no npeamery «ODU3INKA-8y»

Il;1aHoBBIE KOHTPOJIbHBIE YPOKH

Ne
B Kosauuecr
n/ | Paspen/rembr | S Wsmnx | oGopatopn | mpakruuec | konTposs
n 1acel ble padoThI KHe HbIe
3aHATOCTH
padoThbI padoThI
Ha 0a3e
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HeHTpa
«Touka
pocTay
Pa3nen 6. TensioBble siBjieHus (28 yacoB)
[ToBTOpEHUE 4 0 0 1 1
Marepuana 7 .
Kaacea (BxomHOM
MOHUTOPUH
r)
Crpoenne 5 0 0 ) 1
U CBOMCTBA
BelllecTBa
Tenuiosbie 21 5 3 2 3 (B TOM
NMPouecchI .
(21 4) TI0JIyTOJI0B
o
MOHHMTOPHUH
r)
Paznen 7. DiaekTpuyecKkue U MATHUTHBIE siBJIeHus1 (36 YacoB)
3JIeKTpl/I‘IeC o] 1 0 1 1
KHe
3apsiabl.
3apsikeHHbIE
TeJia
H UX
B3aMMOAEHCT
BHeE.
IMocTostHHBINM 20 20 5 10 2
IJIEKTPUYECK
Ui
TOK
Buyrpunpen
METHBIN
MOJYJIb
«IJIEKTPHUCT
BO B KM3HH

12



YE€JI0BECKA»

MarnuTHeble 8 1 2 2 1
ABJICHUS
peseps 4 1 (BIIP
WIH
rofioBas
KP)
Hroro 70 27 10 18 10
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