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IHosicHuTeNLHAA 3aNIUCKA

Pa6ouas nporpamma no ¢usuke as 10 - 11 kiaccoB cocTaBiieHa Ha OCHOBaHUH CIEAYIOIINX JOKYMEHTOB:

o ®depnepanbHbiil 3aK0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @eneparum»;

e ®denepanbubiii 'ocynapcrBennsiii O0pa3oBarenbHbiii CTanmaapT cpeaHero oomiero oopasosanus ([Ipuka3z Munoopuayku Poccun ot 17.05.2010 N 413)

e PaGouas nporpamma. @usuka. 10 - 11 kimaccel. Yrayoaennsiii ypoeab M.IO. Koposnes, E.b. [lerposa. M., [Ipocsemienue, 2017 rox

Ilpeonazaemasn padouas npozcpamma no Qu3zuke peaiuszyemcs ¢ UCNHOIb308AHUEM YUEOHUKOB:
1. ®umsuka.l0 kmacc: y4eOHuK.Is oOmeoOpa3oBar. opraHu3anuii yriyoneHHbld ypoBenb:/ [O.D.Kabapaun, B.A.Opno, D.E.DBeHunk u 1ap.]; mox pen.
A.A.ITunckoro, O.®.Kabapauna. — M.: IIpocsemienue, 2018.
2. ®usmka.ll kiacc: yued.is 00meo0pa3oBaT. opranusaiuii yriyosiaenusiid yposenn:/ [O.D.Kabapaun, A.T.I'masynos, A.A.Ilunckuii A.H.Manunut]; mox pen.
A.A.ITunckoro, O.®.Kabapauna. — M.: IIpocsemenue, 2019.
OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA.

OcoOeHHOCTh LIeJenolaraHusl Mpu M3y4eHUH (PU3MKM Ha YyriyOJEHHOM YpPOBHE COCTOMT B TOM, YTO JESTEIbHOCTh CTAPIIEKIACCHUKOB JOJDKHA OBITH
HampaBJIeHa Ha MMOATOTOBKY K OyayIiel mpogeccnoHaIbHOM e TeNbHOCTH, Ha (JOPMHUPOBAHNE YMEHHI U HAaBBIKOB, HEOOXOIUMBIX IS TPOAOIDKEHHS 00pa3oBaHus B
BBICIIMX Y4EOHBIX 3aBEJICHUSX, a TAKXKE Ha OCBOCHHE 00BEMA 3HAHUI, TOCTATOUHOTO JUIsl IPOJIOJKEHUSI 00pa30BaHMs U CaMOOOpa30BaHUs.

Taxum o0pazom, usydyenue puznku B 10—11 kiaccax HanpaB/JIeHO HA JOCTHKEHHE CIeIYIOIMX OCHOBHBIX LeJICH !

. chopmMupoBaTh y 00yJaromuxcs 1eJOCTHOE MPEICTABIIEHNE O POJIH (PU3UKHU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

. c(hopMHUPOBATh CTPOUHYIO CUCTEMY 3HaHUN 00 00IIUX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX U MPEACTABICHHUHN 0 AeMCTBUM (PU3NUECKUX 3aKOHOB
Bo Bcemennoi;

. pa3BUTh MHAWBUIYaTbHBIE CIOCOOHOCTH O0YYAIOIIUXCS MOCPEICTBOM TITyOOKOTO U3yueHUsI OCHOB (DM3UKH, OCBOCHHS CUCTEMATHYECKUX HAYUHBIX 3HAHUU U
CIIOCOOOB MTPAKTUYECKOMN JACATEIHHOCTH;

. pa3BUTh Y OOY4YAIOIIMXCS YMEHHsI UCCIEOBAaTh M aHAIM3UPOBATH pa3HOOOpa3Hble (pU3MUECKHe SBICHHSI M CBOMCTBA OOBEKTOB, HAYYHTh MX OOBSCHATH
MPUHLIMIIBI padOThI U XapaKTEPUCTUKHU MPUOOPOB U YCTPOUCTB, YCTAaHABIMBATH CBSI3b MEXK/AY Pa3IMYHBIMU SIBJICHUSIMHU OKPY’KaIOLEr0 MUPA;

. chopMUpOBaTh Y 00YUYaIOIINXCSI YMEHUS BBIBUTATh THIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOMINX (PU3HMUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, MTPOBEPSTH

WX SKCTIEPUMEHTAIBHBIMU CPEJICTBAMH, (DOPMYIUPYS 11€Th UCCIEIOBAHUS, OCYIIIECTBIISAS €r0 CaMOCTOSATEIbHOE TJIAHUPOBAHUE U aHAJIU3 MOJTYyYEeHHON WH(pOpMaInu,
OTIPEETSATH JOCTOBEPHOCTD MOJIYUEHHBIX PE3yIbTaTOB;
. chopMupoBaTh y 00yJarOmnuXCsi yMEHHS IPOTHO3UPOBATh, AHAIM3UPOBATH U OIEHWBATH MOCEACTBHUS OBITOBOM M TIPOMU3BOJICTBEHHOM IEATETLHOCTH
YeNI0BEeKa, CBA3aHHOM ¢ (PU3MUECKUMHU MTPOIIECCaMH, C TIO3UINI SKOJIOTHYECKON 0€30MacHOCTH;
chopMupoBaTh y 00yJarOMUXCsl YMEHUSI HAXOIUTh WH(POPMAIMIO O SBICHHUSIX MPHUPOILI M HAYYHBIX HUCCIEAOBAHUSAX, aHATM3UPOBATh U yCTaHABIMBAThH €6
JIOCTOBEPHOCTH, MTPOTHO3MPOBATh BO3ZMOKHOCTH €€ JNajdbHEHIIero MCIOIb30BaHUS B MPOU3BOJCTBEHHON JEATEIHLHOCTH UYEIOBEKa U O0ECTIEUEHUU DKOJIOTUYECKOM
0e30IacCHOCTY.



C yuérom pexomenaanuii ®I'OC COO HEOOXO0ANMO BBIIEIHUTH CISAYIONIHE OCHOBOIOJIATAIOIINE UACH U OCOOCHHOCTH IAHHOTO Kypca (PU3UKH:
— KypC TpernoiaracT CO3/laHue CTPOWHON CHCTEMBbl MPU YrIyOJICHUW M PACIIMPEHUU 3HAHWM, TIOJYYCHHBIX OOYYaIONIMMHCS B OCHOBHOW mikose. Jljis Toro
9TOOBl BBICTPOUTH 3Ty CHUCTEMY, B MPOTpamMMme MPEIyCMOTPEHO 3HAKOMCTBO C METOJOJIOTMEW HAyYHOrO TO3HAHWS, OCHOBHBIMH TE€PMHHAMH, KOTOpBIC OHA
ucnoib3yeT. [Ipy 3TOM y4uTeINb JODKEH YOS IUTEebHO MOKa3aTh YYalIMMCs 3HAYCHHE HAYYHOTO METO/1a MTO3HAHUS HE TOJIBKO It PU3UKH, HO | JUIS HAYKH B LIEJIOM.
[Tpu ocBoeHMM Kypca (QPU3MKH MPETYCMOTPEHO CHCTEMATHYECKOE MCIOIh30BAHUE HAYYHOTO METOJIAa TIO3HAHMS BO BCeX (pOopMax JESATEIBHOCTH KaK yYUTEINs, TaK U
oOyJaronmxcs;
. KypC COJIEPKHUT HH(OPMAIIHIO O TOCTHKEHUSIX COBPEMEHHON HAYKH;
. B Kypce OTpaKeHa MPaKTUIECKasi HAPABICHHOCTh MOJyYaeMbIX yJaIlMMUCS 3HAHUH. DTO JOCTUTACTCS 03HAKOMIICHHUEM C O0JIACTSIMH MCIIOJIB30BAHUST HOBBIX
(bu3MYeCKUX 3HAHWM, YTO CIOCOOCTBYET MPUBJICUCHUIO BHUMAHUS yUYaIIMXCS M CTPEMIICHHIO UX K Oosee riiybokomy uiydeHuro ¢usuku. [Ipm m3ydeHun kypca
MIPEyCMOTPEHBI KaK TEOPETHUECKUE, TAK M IKCIIEPUMEHTAIIbHBIE (JOPMBI pabOThI, CTOCOOCTBYIOIIUE OpraHU3aIuy 00YICHHUs Ha e TEIIbHOCTHOW OCHOBE;
. Kypc MpeayCcMaTpUBAaeT aKTHBHOE HCIIOJIb30BAHUE CHCTEMBI YY€OHOTO IKCIIEPUMEHTA, BKIIFOYAIOIIETO JEMOHCTPAIIMOHHBIN, 1a00paTOPHBIN SKCIIEPUMEHTHI,
paboThI PU3MUECKOTO MPAKTUKYMA U TIPOCKTHBIC UCCIICIOBAHMSL.

MECTO KYPCA ®U3UKU B YYHEBHOM IIVIAHE.
Jannas pabodvast mporpamma mo Gpu3uke st 6a30BOro YpoBHS coctaBiieHa u3 pacuéra 340 1 3a n1Ba roja o0y4enwus (1mo 5 4 B Henemo B 10 u 11 xmaccax)

PE3YJIbTATBI OCBOEHUA KYPCA ®U3UKU.

1. Jluunocmnmuoie:

— c(hOopMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

— TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOSITENILHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIHHOCTH;

— HaJM4Ke HABBIKOB COTPYAHUYECTBA CO CBEPCTHUKAMH B 00pa30BaTEIbHOM, YIEOHO-UCCIIEIOBATENHCKON, TPOSKTHON U JPYTUX BUAAX JCSATEIHHOCTH,

— BOCIIHUTAHHOCTh HPABCTBEHHOT'O CO3HAHUS U MOBEJEHUS HA OCHOBE YCBOCHHUS 00I11€YeIOBEYECKIX [IEHHOCTEH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3OBaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUH BCEHM KMU3HH; CO3HATEIILHOE OTHOIICHHE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIEUTHON MPOo(hecCHOHATBEHOM U 00LIECTBEHHON AeITeTbHOCTH;

— OCO3HAHHBIN BBIOOP Oyaymiel nmpodeccun U BO3MOKHOCTEH peaau3aiii COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPO(deCCHOHATBHOM eI TEIbHOCTH
KaK BO3MOKHOCTH Y4acCTHs B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOJIEM;

— c(hOopMUPOBAHHOCTH IKOJOTUUECKOTO MBIIUICHUS; TPUOOPETEHUE OTBITA HKOJIOT0-HAMPABICHHON JCSITEIHHOCTH.

2. Memanpeomemnmnuie:

— YMEHHE CaMOCTOSITEIIHO OINPEACIAThH e JEATEITPHOCTH U COCTaBJIATh IUIAHBI JCITEILHOCTH; CAMOCTOSATEIIBHO OCYIIECTBIIATh, KOHTPOIHPOBATh U
KOPPEKTUPOBATh JIEATEIHHOCTh; UCIOIB30BAaTh BCE BO3MOXHBIC PECYPCHI JUIsl JTOCTHXKEHUS MOCTABICHHBIX 1IEled W peanu3aliyl TUIaHOB JeSITeNbHOCTH;
BBIOMpATh YCIEIIHBIC CTPATETUH B PA3INYHBIX CHTYAIIHSIX;
— YMEHHE MPOIYKTHBHO OOIIAThCS W B3aMMOJIEHCTBOBATH B IMPOLIECCE COBMECTHOM AESITENbHOCTH, YYUTHIBATh MO3HUIMH JAPYTUX YYaCTHUKOB NEATEIHHOCTH,
s dexTuBHO paszpenmars KOHMIUKTHI;
— BJIQJICHWE HAaBBIKAMU TIO3HABATEIHHOM, Y4eOHO-MCCIENOBATENILCKOW M TPOEKTHOW MAESITeThbHOCTH, HAaBBIKAMHU paspelieHus mpolieM; CHOoCOOHOCTh U
TOTOBHOCTBH K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB ITO3HAHUS;



— T'OTOBHOCTb U CHOCO6HOCTB K CaMOCTOSTEIbHOU I/IH(I)OpMaLII/IOHHO'H03HaBaTCHBHOﬁ ACATCIIbHOCTHU, BKJIIOYass YMCHHUC OPHUCHTHUPOBATHCA B PaA3JIMYHBIX
HUCTOYHHMKAX WH(POPMAIMH, KPUTHYESCKU OIICHUBATh U MHTEPIPETUPOBATH HH()OPMAIIUIO, TOIYIAEMYIO M3 Pa3IMIHBIX HCTOYHHUKOB;
— YMEHHUE HCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TexHonoru (nanee — WKT) B pemeHud KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHM3aIMOHHBIX 3a/1a4 C COOIOICHUEM TPeOOBAHHMI SPrOHOMUKH, TEXHUKU OE30MAaCHOCTH, THIHEHBI, PECYpCOCOEpeIKEHHMS, PABOBBIX U 3THYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0E30MaCHOCTH;
— yYMEHHE CaMOCTOSTENILHO OI[CHUBATh U IPUHUMATH PEIICHHUS, OTIPEICIIAIOIINE CTPATETHIO MOBEACHHUS, C YUETOM IPaKJAHCKUX U HPABCTBEHHBIX IEHHOCTEH;
— BJIaACHUC A3BIKOBBIMHU CPCACTBAMH — YMCHUA SACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUSA, UCIIOJIB30BATh aICKBATHLIC A3BIKOBBIC CPCACTBA,
— BJIaJICHUC HABBIKAMU MO3HABATEILHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUH M MBICIMTEIILHBIX MPOILECCOB, UX PE3yIbTATOB U OCHOBAaHHIA,
r'paHull CBOCTO 3HAHWA U HC3HAHUA, HOBBIX IMO3HABATCIIbHBIX 3a/la4 U CPCACTB UX JOCTUIKCHUA.

3. Ilpeomemmnvie pezynsmamet:

— c(OpPMHPOBAHHOCTH MPEACTABICHUH O POJIM 1 MeCTe (PU3UKU B COBPEMEHHOW HAyYHOH KapTHHE MUPA;

— IOHUMaHHe posid GU3UKU B POPMHUPOBAHUU KPYro3opa U GyHKINOHATIBHON IPaMOTHOCTH Y€JI0BEKa JJIsl PELICHUs IPAaKTUYECKUX 3a]1a4;

— noHUMaHue (PU3UIECKOM CYITHOCTH HabIt01aeMbIX BO BeeneHHOM sIBICHMI;

— c(OPMHPOBAHHOCTb CUCTEMBI 3HAHUH 00 0OIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsX, IPEICTaBIEHUH O JeiicTBuM Bo BeeneHHON (pu3nueckux
3aKOHOB, OTKPBITBIX B 36MHBIX YCIIOBHSIX;

— BJIAJICHUE OCHOBOINOJIAralolluMU (U3NYECKUMU MOHATUSAMH, 3aKOHOMEPHOCTSMM, 3aKOHAaMH M TEOpUSMH; YBEPEHHOE IOJb30BaHUE (HU3UUYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMH METOJAMH HAy4yHOI'O I[IO3HAHMSA, HUCIOJb3yeMbIMU B (u3uke: HaOMIONEHHE, ONUCAaHME, U3MEpEHHUE, SKCIEPHUMEHT; YMEHHs
00pabaTbIBaTh pe3ynbTaThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTb MEXKIY (PU3NIECKUMHU BEIIMYMHAME, OOBSCHSTH MOTYYCHHBIC PE3YIIbTAThI U J1eNIaTh BEIBOIBI;

— c(OpMHPOBAHHOCTh YMEHUH HCCIEI0BATh U aHAJIU3UPOBATh pazHOOOpa3Hble (U3NUECKHE SBJICHHUS U CBOMCTBA OOBEKTOB, OOBACHATH MPUHLHUIIEI PabOThHI U
XapaKTePUCTHKH TPUOOPOB U YCTPOUCTB, OOBACHATH CBSA3b OCHOBHBIX KOCMHUYECKUX OOBEKTOB C re0(pr3MuecKUMH SBJICHUSIMHU;

— BJIaJICHUE YMEHUSMHM BBIIIBUTaTh TUIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJAraloMMX (PU3MUYECKHMX 3aKOHOMEPHOCTEH M 3aKOHOB, NPOBEPSATh HX
AKCIIEPUMEHTAIBLHBIMU CPEJICTBAMU, POPMYIUPYS LEJIb UCCIIETOBAHMS;

— c(OPMHPOBAHHOCTb YMEHUS peliaTh PU3NUECKUE 3a/1a4H;

— c(OpMUPOBAHHOCTh YMEHUSI NMPUMEHSTH IOJIyY€HHbIE 3HAHUS A OOBSICHEHMs YCJIOBUN NMpOTeKaHus (PU3MUECKUX SIBJICHUN B MPUPOJE U IS IPUHSATUA
MIPAKTUYECKUX PELICHUHN B IIOBCEAHEBHOM JKU3HU;

— c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLIEHUIO K (PU3MUECKO MHPOpMAIINH, TOJTy4aeMOU U3 pa3HbIX HCTOYHUKOB;

— BJIaJICHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHMPOBAHUS U NPOBENEHUS (U3UUYECKUX SKCIEPUMEHTOB, OMMCAHUS M aHAIM3a MOJYYEHHOH H3MEpUTENIbHON
nH(pOpMaLIKH, ONIPEIETICHHS IOCTOBEPHOCTHU MOJTYYEHHOIO PE3yJIbTaTa;

— c(OPMHPOBAHHOCTh YMEHHUH IPOrHO3UPOBATh, AHAIW3MPOBATH W OLEHHWBATh MOCJIEJACTBHS OBITOBOM M INPOU3BOJCTBEHHOW JEATEILHOCTH YEIOBEKa,
CBSI3aHHOM C (PU3UYECKUMHU MPOLIECCAMU, C MTO3ULIUIN IKOJIOTUYECKONW O€30MacCHOCTH.



Coaep:xaHue nporpaMmmbl

10 kaacce yriyoJjeHnbiid yposenb (1704, S 4 B Hee110)
METO/Ibl HAYYHOI'O TIO3HAHUSI U ®UBNYECKASI KAPTUHA MUPA (34)

®dusnka — QyHAaMeHTalbHas Hayka O mpupoae. MeToJsl HaydyHOro MccieoBaHUs (PU3MUECKUX sIBIEHUH. DKCIepUMEHT U Teopus B ¢usuke. MoaenupoBaHue

SABIICHUA W OOBEKTOB MNpHponbl. Ponb marematuku B pa3Butud ¢usuku. Hayunsle runoresbl. [lpuumna u cnenctBue. JIMHaMHUYeCKHWE M CTaTUCTHYECKUE

3akoHOMepHOCTU. Hayunble daxtbl. dusznyeckue BeanuuHbl. OU3MUECKUE 3aKOHBI U T'PaHULBI UX NpUMEHUMOCTHU. [IpuHimn coorBeTcTBUsA. DuU3nyecKas KapTHHA

Mupa. Mexanudeckasi, 3JIEKTPOMarHuTHasl U COBPEMEHHAsl KapTUHBI MUpa.

Posnb 1 MecTO Gpu3uKu B JOPMHUPOBAHUHU COBPEMEHHON HayUYHOU KapTUHBI MUpPA. POib PU3UKHU B IPAKTUYECKON AEATEIBHOCTH JIIOJACH. Du3uka u Kyismypa.
MEXAHMUKA (494)

OCHOBHBIE ITOHATHUA 1 3BAKOHBI MEXAHUKHU

Kunemaruka. Cucrema orcuéra. Mexanuueckoe ABuKeHHE. MaTepualibHas TOUKa Kak MOJIENb ABMXKYIIErocs Tena. Bubl nBMkeHUs. 3aKOH JBUKECHUS, YpaBHEHUE
IOBUKEHMs. MrHOBEHHas CKOpocTb. PaBHOMEpHoe mnpsMonMHEWHoe aBvkeHue. HepaBHOMepHOe IBHXKEHHE. YCKOpeHHE. PaBHOYyCKOpEeHHOE HpsMOJMHENHOE
neuxkenre. CBoOOAHOE mMajeHue. YCKOpeHHe CBOOOJHOro MajeHus. PaBHOMepHOE ABM)KEHHE MO OKPYKHOCTHU. LIeHTpocTpeMuTelbHOE yCKOpeHHue. YTJoBas
CKOpOCTh. VIHBapuaHTHBIE U1 OTHOCUTEIIbHBIE BEJIMUMHBI B KHHEMATUKE. 3aKOH CII0XKEHHUS CKOPOCTEH.

Hunamuka. B3aumoneiictsue tein. [lepssiii 3akon Heiotona. Mueprus u uneptHocts. MHeprmansubie cuctemsl orcuéra. Macca. Cuiia. Buast cuit. Cuta ynpyrocTH.
3axoH ['yka. Cuna tpenus. [Ipunnun cynepnozuunu cui. Bropoi 3akoH Herotona. Tpernii 3akoH HeroToHa. I'paHuIbl IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.
[Ipsimas u oOpaTtHas 3anaun MexaHuku. JIBuxkeHne HeOecHbIX Ten. 3akoHbl Kemsepa. 3akoH BceMupHOro TsroteHus. Cusiaa BCEMUPHOIO TATOTEHUS U CHIIA TSYKECTH.
I'paBuTanmonHas nocrosinHasi. Onpeoenerue Macc HebecHvlx meil.

[TpuHIIMT OTHOCUTENBHOCTH U cucTeMa oTcuéra. Kitaccmueckuii mpuHIum otHocuTensHOCTH. [IpeobpazoBanus [anunes. Heunepyuanvhvle cucmemsvl omcuéma.
IlocrynatensHOe M BpallaTeNnbHOE IBMKEHHE TBEpAOro Tena. KHHeMaTuka BpallaTeabHOrO JBMKEHUs. PaBHOMEpHOE BpallaTelnbHOE [BUKEHHE. Y INIOBOE
yckopeHue. OCHOBHOM 3aKOH BpalaTeIbHOr0 IBUKEHUSI. MOMEHT cuiibl. MOMEHT MHEPLIHH.

Cratuxka. [1apa cui. LleHTp TsKecTH M LIEHTp Macc. Y CIIOBUS PaBHOBECHS TeNl. Y CTOWYMBOE U HEYCTOMYNBOE PAaBHOBECHE.

HMIynibC TOUKM U CUCTEMBI TeJl. 3aKOH COXPaHEHUs M U3MEHEHUs UMITyJIbca. J[BH)KeHUeE Tell IepeMeHHOM Macchl. PeakTuBHOE ABM>KEHHE.

MoMeHT nMIyibsca. 3aKOH COXpPaHEHUsI MOMEHTA UMITYJIbCA.

Ouneprusa. Mexanundeckast sHeprusi. Kunernueckas sHeprus. Kunernueckast sHeprusi Bpaujatomierocst tena. Padora cuiabl. Momuocts. CBsi3b paOOThl U 3HEPTHUU.
IToTrenunanpHas 3Heprus. 3aKOH coxpaHeHMst dHepruu. [loaHas MexaHndeckas SJHEPIHUs.

I'unpocratuka. PaBHOBecHe KUIKOCTH W rasa. JlaBiaeHue KMJIKOCTH U Ta3a. 3aKOHbBI TMAPOCTAaTUKU. [ 'mapoanHamuka. MneanbHas ®KUAKOCTb. 3aKOH COXpPaHEHMS
SHEPIUu B IMHAMMKE XKUJIKOCTH (3aKoH bepHymm).

Mexannueckue koneOanusi. KonebartenbHas cuctema. BHyTrpenHue cuibl. CBOOOAHBIE He3aTyxalollue KojieOaHHsl M YCJIOBHUS MX BO3HMKHOBEHHS. 3aTyXarolue
konebanus. [lepuoa, yacrora u ammuryna kojeGanuil. 'apmonndeckue xonebanus. Mastauk. [lepuon xonebanuii maremaTHueckoro mastHuka. [IpeBparmeHus
SHEPTUH NMpHU CBOOOJHBIX KoseOaHusx. BeinyxneHHble konebanus. Pezonanc.

Mexannueckasi BoaHa. Ilonepeunbie U NpooJIbHBIE BOJIHBL. 3BYK. YpaBHEHHE BOJIHBL. JnmHa BosHBI. CKOpPOCTh pacnpocTpaHeHus BOJHBL. Cynepno3unus BOJIH.
WuTepdepenius BoJH.



MOJIEKYJIAPHASA ®PU3UKA U TEPMOJAUHAMMUMKA. (424)
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu. ATOMBI M MoJieKyabl. KomnuectBo BemectBa. MonsipHas Macca. PazMepsl aTOMOB M MOJIEKYJI.
DKCIepUMEHTBHI, JISKaIIe B OCHOBE MOJIEKYJISIPHO-KHHETHYECKO# Teopun. TennoBoe nemxenune yactull Bemectsa. Auddysus. bpoyHoBckoe ABHKEHHE.
WneanpHblil ra3. 3akoHbl ujaeanbHoro rasza. [lapamerpsr raza. Jlapnenue uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu (ypaBHEHHE
Knaysuyca). Pacnipenenenue Mosexys o ckopoctsiM. Hauboiee BeposiTHas CKOpocTh. CpeHsis KBalpaTHIHasi CKOPOCTb.
Temneparypa. Ternonepenada. TemoBoe paBHOBecHe. TepMomMeTpbl. AGCOIIOTHAS TeMIIepaTypHas IKaia. TeMreparypa Kak Mepa cpeHeil KHHETHYECKOM SHEPTUH
MOJIEKYIL.
CocrosiHue uaeanbHoro raza. Y pasuenue Menneneesa—Kunaneiipona. [Tocrositnnas bonbimana.
N3zomponeccel. M3oTepMudeckuit, n300apHbBIN ¥ M30XOPHBINA MPOIecChl. I paduku mpoieccos.
PeanbHebiii Ta3. YpaBHenue Ban-aep-Baanbca. Cpennsis ;yinHa cBOOOHOTO MpoOera MOJICKYJIbI.
@aza. dazosbiii nepexox. [lapsl u «mmocrtosHHbIE» Ta3bl. Kputnueckas temneparypa. CxuxeHue razoB. bmwxuuil nopsaok. JanpHuill nopsaok. luarpamma
COCTOSIHMI BellecTBa. TpoitHas Touka.
Wcnapenue u xonaeHcanus. HacbimeHHbli 1 HeHachieHHbIN nap. Kunenue. Biaxuocts. OTHOCHTENBbHAS BIAXHOCTh. Touka pocsl. MI3MepeHne BiIaKHOCTH.
CaoiicTBa moBepXHOCTU XUIKOCTU. [loBepxHOCTHast »Heprus. YenpHas MOBEpXHOCTHast sHeprus. lloBepxHocTHOe HaTsKeHUE. fIBIEHHMS CMayuBaHUS U He-
cmaunBanus. KanumispHele siBjeHUsI.
Kpucrannuueckue tena. M3orponust u anuzorpomnus kpucramioB. [IpoctpancTBennas pemérka. MoHOKpUCTaIIbl U NOAUKpUCcTaiUIbl. [lonumopdusm. AmopdHbie
Tena. MexaHuueckue CBOMCTBA TBEPABIX Tel. Ymnpyrasd u Heynpyras aedopmauus. Hanpsokenne. Monyns ynpyroctu. Ilpeaen ynpyroctu. [lpenen texyuecTw.
[Ipenen npounoctu. OcTatouHble U MIacTHUeckue aegopmanuu. [lonryuenue u npumeHenue Kpucmannos. Kuokue kpucmanns.

OCHOBbI TEPMOJMHAMUKN

Tepmoaunamuka. TepmouHaMuueckas cucreMa. PaBHOBECHOE M HEpaBHOBECHOE COCTOsIHUSA. M30mMpoBaHHas TepMOJMHAMUYECKAsl cucTeMa. BHyTpeHHsIs1 sHeprusl.
KonnuecTBo TENIOTHI.
3akoH coxpaHeHUs >Hepruu. [lepBriil 3aKOH TepMoaMHaMUKU. BeuHslil aBurarens nepeoro poza. lukinueckue mporeccsl. PaboTa mpu MUKINYECKHX Mpolieccax.
[IpumeHneHue nepBoro 3aK0Ha TEPMOAMHAMMKY K pa3InyHbIM Iporeccam. M3orepmuueckuii mpouecc. M30xopHslii mporecc. AnuadaTHblil npoliiecc.
KonnyecTBo TEIIOTH M ylenbHas TEMIOEMKOCTb. Y paBHEHHE TEIUIoBoro 6anaHca. TermnoéMKoCTh UAeaNnbHOrO ra3a npu MocTossHHOM 00béMe. CTerneHu CBOOOIBI.
Pacnipenenenne sHepruu o cTeneHsM cBoOOAbl. TermnoéMKOCTh MHOTOATOMHBIX I'a30B. TemIo€éMKOCTh UAEATBHOrO ra3a MpH MOCTOSHHOM JaBieHUU. MonsipHas
TeroéMKoCTh. Y paBHeHre Maiiepa. Pabora npu aguabatHom npouecce. Ypasnenue Ilyaccona.
Tennosoii neuraresns. Pabouee Teno. Tepmocrat. Koaddumment noneznoro aevicteus. [uxn Kapro.
HeoOpatumbie U oOpatumble Tporiecchl. BeposaTHOCTH coObITHA. BTOpoil 3akoH TepMOIUHAMHKH. Ycmpolucmeo u NpuHyun oOetcmeus menjiosblXx MAauiuH.
XonoauabHble MaMHBL. Pabo4uii MUK XOJOAMIBHOW MalTuHBL. XOJOMWIbHBI Koddduiuent. TemmoBoit Hacoc. OtonuTtenbHbll K03 duiinent. Termossie Ma-
IIMHBI U OXpaHa npuposl. [TapHuKOBBIH 2P deKT.

JIEKTPOANHAMMUKA. (614)

OJIEKTPOCTATHUKA

OnexkTpuyeckuit 3apsaa. [[Ba Buaa dMEKTPUUYECKHUX 3aps/iOB. DIEKTPOCTATUYECKOE B3aUMOJCHCTBHE. 3aKOH COXPaHEHUS IJIEKTPUUECKOTo 3apsna. 3akoH KymoHna.
KynonoBckue cumbl. DnekTpuueckas noctosHHas. [I[puHuun cynepno3unuu.

DNeKTpUYeCcKoe IMOoJie: CTaTUYecKoe W TepeMeHHoe. Teopusi nampHomencTBus. Teopust OnmskoaeicTBusa. Hampspk€HHOCTH anekTpuueckoro mosst. [lpuHiun cy-
nepno3uuuu nosueu. Cunosbie TMHUM 110751, OHOPOAHOE U HEOJAHOPOJIHOE IIEKTPUUECKOE TOJIE.

[Torok BekTopa HanpsukEéHHOCTH. Teopema ["aycca. [loBepxHOCTHas IIOTHOCTH 3apsana. [[pumenenue Teopemsl ['aycca k pacy€Ty MoJen.



PaboTa no nepemMerieHuio 3apsaa B OJHOPOJHOM IeKTpHueckoM mose. PaboTa B mose Toueunoro 3apsaa. IloTeHnnanbHas sHeprus 3apsaa B 2JIEKTPHUECKOM TI0JIE.
[ToreHnuanpHass 3Heprusi B3aMMOJAEHCTBHS TOYEUHBIX 3apsioB. IloTeHLMAN 3JIEKTPOCTATUYECKOTro Mojs. Pa3HOCTh MOTEHIMANOB (HAIMpsyKEHHE). DKBHUIIOTEH-
L[MAJIbHBIE TOBEPXHOCTH. CBA3b MEX Y HANPSKEHHOCTBIO AIEKTPUYECKOTO MOJISI U PA3HOCTHIO TOTEHIIMAJIOB.
Onexrpuszanus Ten. [IpoBOJHUKN U TUAIEKTPUKH B DJIEKTPUYECKOM IOJIE. DJIEKTPUUECKOE MOJIE 3apSHKEHHOIO IMPOBOAAILETO HIapa. DJIEKTPOCTaTUIECKAsE MHIAYKIIHS.
[Tonsipusanus quANEKTPUKOB. JIM3IIEKTpUYECKast MPOHULIAEMOCTh BELIECTBA.
OnexrpoémkocTs. Konnencaropsl. [locnenoBaTenbHOE U MapallIeIbHOE COEIMHEHNE KOHICHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHeHcaTopa. [Ipumenenue ousnekmpukog. CerHeTo- NeKTpuKu. [lvezoonexkmpuueckuii s¢pghexm.
ITIOCTOSIHHBIN DJIEKTPUYECKUN TOK
DneKTpUUecKuid TOK. DiieKTpuueckas 1enb. VICTOUHMKH NMOCTOSAHHOTO Toka. Cuia Toka. DIEKTPOABMKYILAs CHJIA MCTOYHMKA. Y CIOBHUS CYLIECTBOBAHUS DJIEK-
TpU4ecKoro Toka. ColpoTHUBIEHUE IPOBOIHUKOB.
PaboTta u MOIIHOCTBH 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—IJlenna. TerioBoe neHCTBHE IEKTPUYECKOrO TOKAa. 3akoH OMa Ui MOJHOHN 3JIEKTPHUUYECKON IIETIH.
Kopotkoe 3aMbIkaHue.
[TocnenoBarenbHOE U NapaiieIbHOE COEIUHEHUE IPOBOIHUKOB. Paciinpenue npeieaoB u3sMepeHus amnepmerpa u Boiabtmerpa. [Ipasuna Kupxroda.
DJIEKTPUYECKMIA TOK B PA3JIMYHBIX CPEJIAX
OnexTpuueckuid Tok B Meraiax. IIpupona anekrpudyeckoro toka B MeTtauiax. CKOpPOCTh pacHpOCTpaHEHUs TOKAa B IMPOBOAHMKAX. DJIEKTPOHHAsI MPOBOJUMOCTH
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS IPOBOJAHUKA OT TemIiepaTypsl. CBEpXIpOBOIUMOCTD.
DNeKTpUUECKU TOK B pacTBOPAxX M pacilaBax 3JeKTPOIUTOB. 3akoH Papajes. DneKTposn3. DIEeKTpoIuTHIecKas quccounanus. [lpumenenue anexrpoiausa.
Tok B razax. Buns! nonnzannn. CaMOCTOSATENBHBIN U HECAMOCTOSATENBHBIN pa3psaabpl. Buael camocrosTensHoro paspsza. Ilnazma.
DNEeKTPUYECKU TOK B BaKyyMe. DIIEKTPOHHAs IMHCCHUS. TepMO3IEKTPOHHAS SMUCCHS. DIEKTPOHHO-TTy4deBasi TpyOka. DneKTpoH. OTKpBITHE 3IEKTPOHA. Y AETbHBIN
3apsp 2nekTpoHa. Katogusie myuu.
[TonmynipoBotHUKH. 3aBHCUMOCTh CONPOTHUBIICHHS TOIYIPOBOJHUKOB OT BHEITHUX YyclIoBHid. Tepmopesuctopsl u ¢oropesuctopsl. [Ipupoaa smekTpuyeckoro Toka B
nosynpoBogHuKax. CoOCTBEHHass M NMpUMECHass MPOBOIUMOCTb. OJHOCTOPOHHSAS MPOBOAUMOCTh KOHTAKTHOro ciosf, p-nN-Ilepexon. IlomynmpoBOJHUKOBBIM AHOM.
Koadpdunument Beimpsamienus. Tpan3ucrop, ero ycrpoiictso. MHTerpaipHas cxema.
MAT'HUTHOE ITOJIE
MaruautHoe B3aumojeiictBue. MaruutHoe mnosie. Cuiia Amnepa. MHayknus marHuTHoro mnojs. JImHMM MarHuTHON MHAYKUMH. OZHOPOJHOE MAarHUTHOE IOJI€.
MaruutHsblii oTok. Buxpesoe nose. MaruutHoe nose Toka. J[BHykeHue 3apsHKEHHBIX 4acTUll B MarHUTHOM nosne. Cwia Jlopenna. [IMknoTpoH. Y nenpHeI 3apsn
JJIEKTPOHA.
MaruutHoe mnosie B BellecTBe. MarHUTHbIE CBOMCTBA BelllecTBa. MarHuTHas nmpoHunaemoctb. Ilapamarmernku m nauaMarHeTuku. PeppomarHeTHKu. J[OMEHBI.
Temnepatypa Kropu. I'ucrepesuc.
Onexmpouzmepumenvhvie npubOpwvl. INeKmpuieckuli 08ueamenb NOCMOAHHO20 MOKA.
OJIEKTPOMATHUTHAA MHAYKIMA
SBnenue nsnekrpomarHuTHOW HHAYKUMU. Onbitel Papanes. MHaykunoHHsld TOK. WMHAYKIHMOHHOE >3JEKTpUYECKOE IOJE. DJIEKTPOMAarHUTHOE II0Jie. 3aKOH
aneKTpoMarHuTHOM uHAyKumu. [Ipasuno Jlenna. Toku dyxko.
SABnenne camonnaykuuu. MuayktuBHocTh. Camonnaykuus. 3/1C caMOMHIyK UK.
OHeprus EKTPOMATHUTHOTO IMOJIsl. DHEPTHsl MATHUTHOTO MOJIS KaTYIIKK ¢ TOKOM. [[1OTHOCTE SHEprur MarHUTHOTO 1oJjs. IIOTHOCTE SHEPTrUN AJIEKTPOMATHUTHOTO
TI0JISL.
Onekmpuueckuti cenepamop nocmosinHo2o moka. llpeBpailieHne MeXaHn4eCKOM SHEPTruu B DJEKTPUUECKYI0. DIeKTpoABUrareinb. MUKPOPOH U TPOMKOTOBOPUTEIND.
MarunuTHas 3anuch nHpopmanuu. MarautHas namate DBM. Huoykyuonnwlii cenepamop snekmpuiecko2o moxa.



YyeOHo-TeMaTHYECKHI IIJIAH

10 xnace
Ne Paznen Kou-Bo vacos B Tom unciie Ha:
n/n Jlabo- Tecmot Jukmanmuor | Camocmoamens- | Konmpoio-
pamop- Hble padomuol Hble
Hble paoomot
padomul
1 | METOAbI HAYUYHOTI'O ITIO3HAHUSA 3 0 - - - -
N OU3NYECKASA KAPTUHA MUPA
2 | MEXAHHUKA 49 3 3 2 2 4
3 | MOJIEKYJISIPHASA ®U3UKA U 42 4 3 1 2 4
TEPMO/IMHAMUKA
4 | QJEKTPOINHAMMUKA. 61 3 3 - 2 4
5 | Pe3epBHOE Bpemsi. 15 - 2 1 - 1
(IToBTOpEeHne)
6 | Uroro 170 10 11 4 6 13

Coneprkanue nporpamMmmbl

11 knacc yrayoaennsiii ypoenb (1704, 5 4 B Henes110)
IJIEKTPOMAT'HUTHBIE KOJIEBAHUS U BOJIHBI (774)

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 1 ®PU3NYECKUE OCHOBBI SJIEKTPOTEXHUKU
Koneb6arenbnas cuctema. ['apmonnueckune xosneOanust U ux xapaktepuctuku. Crnoxenue konebanuii. KonebarenpHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC
kose6anus. CoOCTBEHHas! 4aCcTOTa JEKTPOMAarHUTHBIX KojeOaHHi B KOHTYpeE. A68mokonebamenbHulil 2eHepamop He3amyxarouwux 21eKmpoMacHUmHbLx Ko1eoaHui.
BoinyxkaeHHble 31ekTpoMarHuTHele kosieOanus. [lepemenssbiit Tok. KoHaeHcaTop M KaTyllka WMHAYKTUBHOCTH B IE€NM NEPEMEHHOTro Toka. 3akoH Oma s
NEKTPUYECKON LIENTU IEPEMEHHOr0 TOKa. MOIIHOCTE B LIEMH IEPEMEHHOIO TOKa. PE30HAHC B JIEKTPUUECKUX LENSAX IEPEMEHHOTO TOKA.
Tpauchopmarop. dnemenmapnas meopusa mpancgopmamopa. I enepamop mpéxgasznozo moxa. IlpousBonicTBO, epenaya v MOTpedICHNE IEKTPUIECKON IHEPTHH.
SJIEKTPOMAT'HUTHBIE BOJIHBI 1 ®U3NYECKUE OCHOBBI PAJIIMOTEXHUKHA
DNeKTpOMarHuTHbIE BOJHBI. OTKpPBITHE 3JIEKTPOMAarHUTHBIX BOJH. [ enepayus onekmpomaznumuelx 6oaH. CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH. OTpakeHue
3JIEKTPOMArHUTHBIX BOJIH. [IperomieHnne 31eKTpOMarHuTHBIX BOJIH. MHTepdepeHLus 3JIeKTPOMAarHUTHBIX BOJH. Judpakuus v mojspusanus 3J1eKTPOMAarHUTHBIX
BOJH. D¢hghexm [onnepa. JlnanazoHsl SIEKTPOMArHUTHBIX H3TyYE€HUN U UX MPAKTHIECKOE MPUMEHECHHE.
[Tpunun paauorenedonHoi ces3u. TeneBunenue. Passutue cpeacts cBsizu. Paouoacmponomus.

CBETOBBIE BOJIHbBI

DnexTpoMarHMTHas npupoa ceeta. Pa3sutue npeacrasineHuil o npupoe ceta. KopnyckyinspHas U BolnHOBas Teopuu cBeTa. CKOpOCTh CBETa.
WnTepdepennus creta. Korepentnocts. MuTEpdepenus B Tonkux miénkax. [I[pumenenue narepdepeHny cBera.



Hudpaxius csera. Teopuss @penens. punmun [roiirenca—®penens. udpakuus oT Kpyrjioro OTBEPCTHS M KPYyIJIoro 3kpaHa. Judpakuus or oaHON mienu.
Hudpakuronnas pemérka. [ onoepagus.
Hucnepcust cera. CIUIOIIHOM M JIMHEHYAThll cHEKTpbl M3inydeHus. CrektpanbHblil aHanus. Ilonspusanus cBera. EcTecTBEHHBIH M NOJSPU3OBaHHBINA CBET.
[IpuMeHeHne noiaspu3aluny CBETa.
OIITUKA

I'eomerpuueckas ontuka. [Tpunnun ®@epma. IlpsmonrHeHOCTh pactipocTpaHeHus cBeTa. [IpenoMiieHne U oTpakeHHe CBeTa. 3aKOHBI OTPAXKEHUS U MPEIOMIICHHUS
ceera. [losHOE oTpaxkeHue. BolOKOHHAs ONTHKA.
3epkana. Muumoe uzobpaxkenue. [lnockoe 3epkano. Cgepuueckue 3epkanra u ux ocHosHvle napamempwsi. Dopmyna cghepuueckozo 3epkana. IloctpoeHue uzo-
Opa’keHUil B 3epKaax.
JIun3el u ux ocHoBHBIE MapameTpsl. [locTpoenne uzoOpaxkenuit B muuzax. @opmyna nuH3bl. ['11a3 Kak onTuyeckas cucrema.
Ceemosvie genuuunvl. Cuna ceema. OceeuiéHnocmns. 3aKOHbL 0C8EUWEHHOCTI.
OnTtuueckue npudopsl. JIyma. Mukpockon. Teneckorn. Paspemaromas crmocoOHOCTb.

OJIEMEHTBI TEOPUM OTHOCUTEJIbHOCTHU
DKcrepuMEHTAIbHbIE OCHOBAHUS TEOPHUH OTHOCUTENHHOCTU. [lOCTynaThl criennanbHOM TEOPHUH OTHOCUTENBbHOCTH. [IpeaenbHOCTh U a0COMOTHOCTh CKOPOCTH CBETA.
WNHBapnaHTHOCTh MOAYNSI CKOPOCTH cBeTa B BakyyMme. IIpuHumn otHocuTenbHOCTH OMHIITeHAa. OCHOBHBIE NOHATUA. [Ipocmpancmeo—epems 6 chneyuanrbHou
meopuu omuocumenbHocmu. PensITUBUCTCKUN 3aKoH mpeoOpa3oBaHusi ckopocTu. [IpeoOpazoBanus Jlopenna. Kunemaruueckue cleAcTBHs ClENUaIbHOW TEOPUHU
OTHOCHUTEJIbHOCTH.
DHeprus, UMIYJIbC U Macca B PEISTUBUCTCKON TUHAMUKE. DHepeus u umnyisbe c80000HoU yacmuysl. CBsI3b MACChl U DHEPTHH CBOOOIHOM yacTullbl. [lonHast sHeprus.
Oueprus nokos. [IpuHIMNI cooTBEeTCTBUS. Penamusucmckue 3aKonsbl coxpanenus. 3aKkoOH B3aUMOCBSI31U MacChl M SHEPTUHU ISl CUCTEMbBI YaCTHULL.

KBAHTOBASI ®U3UKA (514)

CBETOBBIE KBAHTbI
IIpenmer u 3agaun KBaHTOBOHM (u3uku. Bo3HMKHOBEHHE ydeHMs O KBaHTaX. TemjoBoe M3ilydyeHHe. 3aKOHBI TEIIOBOrO M3iydeHus. PacmpeneneHue sHepruu B
crekTpe abcomtoTHO u€pHoro Tena. ['unoreza M. Ilnanka. @opmyna [lnanka. @orosnexkrpuueckuii 3¢ dext. Onbitol A. I'. Ctonerosa. 3akoHbl poTtorddexra. DOTOH.
KBanToBas Teopust potorddexra. YpaBHeHnue DiiHmTeiiHa 11 BHelHero gorodpdekra. [Ipumenenune pororddexra.
Xumunyeckoe aeiicrsue ceera. otoxumuueckue npoueccbl. OCHOBHON 3aKOH (hoTOXUMUH. DOTOCUHTES.
CaeroBoe naBinenue. OnwiT JlebeneBa. KBantoBast Teopysi CBETOBOIO J1aBJICHUS.
OnbIThl, 0OHAPYKUBAIOIIINE KOPITYCKYISIPHBIE CBOUCTBA cBeTa. Dhhexm Komnmona. Onwit bore. Onvimer C. U. Basunosa. EAMHCTBO KOPITYCKYJISPHBIX U BOJTHOBBIX
CBOMCTB CBETA.

OU3NKA ATOMA

JlokazarenbCcTBa CIOKHOUW CTpYKTypbl atoMOB. Ilepuognueckuii 3axon JI. M. Menneneesa. Jluneiuarsie cnektpel. PagnoaktusHocTh. Mozens aroma TomcoHa.
OmnsiTel Pesepdopaa. SAnepnas moaens aroma.
KBanTtoBble noctyinarsl bopa. CranimoHapHble COCTOSIHUSA. Y CIIOBUE YaCTOT. DHEPreTUUECKUE YPOBHU. DHEPreTUUECKUN CIIEKTP aToMa.
OObsicHEeHNE TPOUCXOXKIEHUS JIMHEHYaThIX crekTpoB. CrekTp atoma Bojoposaa. O6o6ménnas ¢gopmyna bamemepa. ['maBHoe kBaHTOBOEe umcio. [IpuHiun co-
orsercTBUA. OnbiT @panka u ['epua.
BonnoBeie coiicTBa wacTtuil BemectBa. ['unoresa ne bpoitnsa. Bomuasr ne bpoins. Jugpaxyusa snexkmponos. Untepdepennust BoH ne bpoiis n KopmyCcKymsipHO-
BOJIHOBOH yanu3M. BonHoBas Gynkius. CooTHomeHue HeonpeaenéuHoctei I'elizen6epra. KopnyckynsipHO-BOTHOBOM JTyan3m.
Onemenmol k6anmogou mexanuxu. Ypasnenue lllpéounzepa. Keanmoeanue snepeuu. Cocmoanus amoma 6o0opooa. Keanmoswie uucna. I nasnoe keanmosoe wuciuo.
Keanmosanue momenma umnynvca. Opbumansvrnoe keanmosoe yucno. Maenumnoe keanmogoe uucno. Cnun snekmpona. Cnun-opoumanvroe 83aumooeticmsue.



Mnozosnexmponnvie amomsi. punnun IMaymu. Ilepuonuueckas cucrema snementoB JI. M. MenneneeBa. DneKTpOHHBIE O0OONOUKH. AmoMHble U MOJEKVAAPHbIe
cnekmpul. Jlunetiuameie cnekmpuol 2a306. CoomnouieHue HeonpeoeréHHocmeni U 8pemMs HCU3HU 8030YHCOEHHBIX amomos. CniouiHble CHeKmpbl UCHYCKAHUS 2a308.
Penmeenosckue cnekmpul. Xapakxmepucmuueckoe penmeenoéckoe usiyuenue. Monexyniapuvie cnekmpul.

Jlazep. CrioHTaHHOE M MHAYLHMpPOBaHHOE H3MydeHHsA. COCTOSHHMS C HOPMaJlbHOW M HMHBEPCHOW HACENEHHOCTBIO HHEPreTHUECKUX YpOBHeH. MeractaObuibHbIE
cocTostHUs. ONTHYECKUI KBAaHTOBBIN T'€HEPaTOP.

OU3MKA ATOMHOI'O S1IPA
Atomuoe spo. M3oromel. IIporon. Helitpon. CoctaB aToMHBIX siiep. Sneprble cubl. JlepekT maccel u 3HEprus cBs3u sapa. KBantoBanue sHeprum sjapa. ['amma-
u3iydeHre. Mojenu cTpoeHust aTOMHOTO sijipa.
PannoaktuBHOCT. Anb(a-pacnian. bera-pacnan. EcrecTBeHHas U MICKyCCTBEHHAs paAMOAKTUBHOCTb. Dpgexm Méccoayspa. 3aKoH paiiOaKTUBHOTO pacnaja.
CBoiicTBa HOHM3HMPYIOIUX H3IydyeHH. B3anmopenicTBue ¢ BemecTBoM. [loziowénnas 0oza. Omuocumenvrasn 6uonocuyeckas dQh@exmusHocms. IK8UBANEHMHASA
0o3za. [Ipedenvro donycmumoble 003vl. Memoovl pecucmpayuu UOHUSUPYIOWUX USTYHUEHU.
SAnepHble peakiuu. 3aKOHBI COXPAHEHHS MPU SACPHBIX peaknusax. Peakiuu nenenus u cuHtes3a. [enenue saep ypana. llennas peaxuus genenus. Kputnyeckas
Macca. ATomHast OomOa. SnepHas sHepreTuka. SlnepHble peakTopbl Ha MEAJICHHBIX M OBICTPBIX HeHTpoHaX. TepMosiiepHble peakiuu. ATOMHBIEC AJIEKTPOCTAHIIUU U
OXpaHa OKPYKarouen Cpebl.

OJIEMEHTAPHBIE YACTULIbI
DOneMeHTapHble YacTHUIlbl. DiekTpoH. [Iporton. Helitpon. Heltpuno. AHTHYACTHUIIBI. Y CKOPUTENIH JIEMEHTAPHBIX YacTHll. [IpespawjeHus s1eMeHmaphbix 4acmuy.
Kocmuueckoe nznydenue. Mroonsl. Me3oHbl. [ uniepoHsl.
Knaccugpuxayus snemenmapnuvix wacmuy. Jlentonsl. Anponsl. @yHnaMeHTanbHbIe B3auMoeiicTBus. CuibHOE B3aumoeiicteue. Craboe B3anMoaencTBHE. 3aKoHbl
coxpaneHnus 8 mukpomupe. OyHoameHmanbHvle d1eMeHmMapHble YACMUYbl.

CTPOEHUE M 3BOJIIOIMS BCEJIEHHOM(124)

[TPUPOJIA TEJI COJTHEUHOM CUCTEMBI
[IpMeHMOCTh 3aKOHOB (DU3HMKHU IJIs1 00BSICHEHUS MIPUPOAbI KOocMUUeCKUX 00bekToB. ConHeuyHas cucreMa. [1nanersr ConHeYHON cUCTEMBl M UX CITYTHUKHU. MeTo bl
uccinenoanus tea CosnHeyHoN cucteMbl. Masblie Testa COHEYHOU CUCTEMBI.
Connue. ConHeyHas akTuBHOCTb. ConHeuHbIM BeTep. Xpomocdepa. ConHeuHas kopoHa. Conneunsle msTHa. lIporyGepanibl. Kocmoronus. Ilpouncxoxinenue
ConHEeYHOU CUCTEMBI.
3BE3/bI U 3BE3JHLIE CUCTEMBEI
3BE3/1bI M UCTOUHUKHU UX 3Hepruu. Knaccudukanus 3€3n. Ousnueckue XapakTepuCTUKH 3BE3. Bunumas 3BE31Has BennunHa. AOGCONIOTHAS 3BE3/IHAsI BEJIWYHMHA.
Crnekrpanbhbiii kiacc. J{uarpamma ['eprmmpynra—~Paccena. benbiit kapnuk. Osomtonus ConHua u 38€31. [lnanerapuble TymMaHHOCTH. ['paBUTAllMOHHBIN KOJUIAIIC.
Helitponnsie 3B€311b1 ¥ 4€pHBIE ObIPHL. IIepemennsbie 3BE31b1. HOBBIE U CBEPXHOBBIC 3BE3/BL.
lNamaktuka. Mneunstii [Iyts. Ctpoenne ['anaktuku. Coctas u crpykrypa ['anaktuku. TymMaHHOCTS.
IIpocTpaHcTBEHHO-BpeMeHHbIE MacIITadbl HabmogaeMoil Beenennoii. bonbiias Beenennas. Meraranaktuka. CrnupanbHble TATaKTUKH. DIJIMITHYECKUE TAIAaKTUKH.
Panuoranaktuku u u€pHble abIpbl. «T€MHas marepusi» U «TéMHas SHeEprusi». 3akoH XabOmna. IlpencraBnenue 06 sBomounu Bceenennoil. bombiioit B3pbIB.
IIponcxoxaeHne XUMHUUECKUX 3JIEMEHTOB.



YyeOHo-TeMaTHYeCKHIl IJIaH

11 kaace
Ne Pa3zpen Kon-Bo gacoB B ToMm 4ducne Ha:
n/n Jabo- Tecmoi Jlukmanmor | Camocmoamens- | Konmpois-
pamop- Hble padomol Hble
Hble pabomuwl
padomol
1 | 9JIEKTPOMATHUTHBIE 77 9 - - - )
KOJIEBAHUSA U BOJIHBI
2 | KBAHTOBAS ®U3UKA 51 - 3 2 2 3
3 | CTPOEHHME 1 3BOJIIOLUSA 12 - 3 1 2 -
BCEJIEHHOM
4 | Pe3epBHOE BpeM1l. 20 - 2 1 - 1
(IToBTOpEeHue)
5 | ®Pu3nyeckuii MPAKTHKYM 10
6 | Uroro 170 9 11 4 6 9

JlabopaTopHbie padoThl

OO ~NO O WDN P

. I3mepenne yCKopeHus IBUKEHHUs Tea.

. IIpoBepka 3akoHa myTen Uit paBHOYCKOPEHHOI'O IBUKCHUS.
. I3mepenne cuil 1 yCKOpEeHU.
. U3mepenue umiyibca.

. U3mepenue naBieHus rasa.

. HaGxroenue pocra KpUCTaJIOB U3 pacTBOpA.

. U3mepenue yaenbHOM TeIUTIOTHI MJIaBIEHUS JIbJA.
. I3mepenue 211eKTpOEMKOCTH KOHEHCATOPA.

. U3mepenue cuitbl TOKa U HalpsHKEHMS.

10. M3mepeHue 31eKTPUUECKOro 3apsiia OJHOBAJIEHTHOTO HOHA.
11. smepeHue MarHuTHOM MHIYKIIMH.

12. i3mepeHne MHIYKTUBHOCTU KaTYIIKH.

13. M3mepenne HHIYKTUBHOTO COTPOTUBIICHUS KaTYIIIKH.
14. i3mepenue cuiibl TOKA B LIETIU IIEPEMEHHOTO TOKA ¢ KOHJICHCATOPOM.




15. Onpexnenenue yncia BUTKOB B 0OMOTKax TpaHc(opmaTopa.

16. Onenka IIMHBI CBETOBOW BOJIHBI 110 HAOIIOACHHUIO AUGPAKIIUK HA MIEITH.

17. OnpeneneHue CIEKTPATBHBIX TPAHUI] YYBCTBUTEIHHOCTH TJ1a3a YEJIOBEKA C MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.
18. U3mepenue nokaszaTelis MpeoMIICHUs CTEKIIa.

19. KadyecTBeHHBIH CIIEKTpaIbHBIN aHAIH3.

OU3NYECKUN TPAKTUKYM

Nzydenue nmxeHus Tena, OpOMIEHHOTO TOPU30HTAIBHO.

W3yueHue ABMKEHUS Tela 10 OKPYKHOCTH.

HccnenoBanue 3aBUCMMOCTH YCKOPEHUS T€JIA OT €T0 MacChl.

W3ydeHue ABMKEHUS CUCTEMbI CBS3aHHBIX TEJ.

N3ydenue 3aKoHa COXpaHEHUsI UMITYJIbCA.

HccnenoBanue npeBpalieHus IOTEHIUAIBHON 3HEPTUU yIpyrou neopManuy B KHHETUYECKYIO SHEPTHUIO.
H3mepenune yckopeHus cBOOOIHOTO MaIEHUS C TOMOIIbIO MasiTHUKA.

W3mepenue IHHBI 3BYKOBOM BOJHBI U CKOPOCTH 3BYKA.

[IpoBepka ypaBHEHUsI COCTOSIHUS Ta3a.

0.  Usmepenue arMOC(hEpHOTO AaBICHUS.

BoOoo~NoUOR~WNE

[IpoBepka 3HaHMM ydaIuxcs.

OneHka OTBETOB yYallluXcsl.

Onenka «5» CTaBUTbCS B TOM Ciy4ae, €Clii y4yalluiics MOKa3bIBaeT BEPHOE MOHUMaHHE (PU3NYECKON CYIIHOCTH PACCMaTPUBAEMBIX SBICHUN U 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHii, a TaK K€ MPaBUIbHOE OmpereNeHue (PU3NYECKUX BETUYMH, UX €AMHUIl U CIOCOO0B M3MEPEHUs: MPABHIBLHO BBIMOJIHSAET YEPTEKU, CXEMbI U
rpadMKu; CTPOMT OTBET IO COOCTBEHHOMY IUIaHYy, CONPOBOXIAET pPAacCKa3 COOCTBEHHBIMH NpPUMEpaMH, YMEET NPUMEHSATh 3HAHWS B HOBOW CHUTYyaIlMH TIPU
BBITTOJIHEHUH MPAKTHUYECKUX 3aJaHWH; MOXET YCTAaHOBHUTH CBSI3b MEXY U3y4aeMbIM M paHee M3YYeHHBIM MaTEepPHaJOM IO Kypcy (pH3HKH, a TaKkKe C MaTepuaiom,
YCBOGHHBIM MPHU U3YUYEHUU JAPYTUX MPEAMETOB.

Onenka «4» CTaBUTHCA, €CIIM OTBET YUYEHHMKA YJOBIETBOPSIET OCHOBHBIM TPEOOBAaHMUSM Ha OICHKY 5, HO JaH 0e3 HCIOJIb30BaHUS COOCTBEHHOTO IJIaHAa, HOBBIX
pUMEpOB, Oe3 MPUMEHEH!s 3HAaHWH B HOBOH CHTyaIuu, 6€3 UCTIONb30BaHMs CBSI3€H ¢ paHee N3ydeHHBIM MaTepHaIoM U MaTepHUaioM, YCBOCHHBIM NIPU U3YUEHHUH JIp.
MIPEMETOB: €CIIH YUAIIUNCS TOMYCTHII OJHY OIIMOKY Wi He OoJiee BYX HEOYETOB U MOXKET MX MUCIIPABUTH CAMOCTOSTEIIHO MITH C HEOOJIBIIION MTOMOIIBIO YUUTEIS.
Omnenka «3» CTaBUTHCS, €CIIM yYalIUNCs MPAaBUILHO MOHMMAET (PU3NYECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBJICHUNH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS
OTJeNbHbIE MPOOETbl B YCBOGHUHU BOMPOCOB Kypca (PU3HMKH, HE MPENSATCTBYIONINE JalbHEHIIIEMY YCBOCHHUIO BOIIPOCOB MPOrPaMMHOTO MaTepHaja: yMeeT NPUMEHSTh
MOJIyYE€HHBIE 3HAHUS TPH PEIIEHUH MPOCTHIX 33/lad C MCIOJIh30BAHUEM TOTOBBIX (DOPMYI, HO 3aTpPYyIHSETCS MPHU PEIIeHHH 3a]ad, TPeOYyIImUX MpeoOpa3oBaHUs
HEKOTOPBIX (POpMYJI, TOMYCTHII HE OoJiee OaHOM rpy0oil ommMOKN B JBYX HEJ0UETOB, HE OoJiee OHOM IpyOOH M OHON HEerpyOoi ommoOKu, He OoJiee 2-3 HerpyObIX

OImuOO0K, OTHON HErpyOOil OIIMOKHK U TPEX HEAOUETOB; JOIMYCTHI 4-5 HETOUETOB.



OneHka «2» CTaBUTCS, €CIIM YYalLIUICs HE OBJIae] OCHOBHBIMU 3HAHUSMH U YMEHUSIMH B COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBI U JOMTYCTUI OOJIbIIIE OIIMOOK
Y HEJOYETOB YeM HEOOXOUMO ISl OLIEHKH «3».

OneHka KOHTPOJIBHBIX paloT.

Onenka «5» cTaBUTCS 3a paboTy, BBIIOJHEHHYIO IMOJHOCTBIO 0€3 OIIMOOK U HEJOYETOB.

Onenka «4» cTaBuTCs 3a pabOTy BBIIOJHEHHYIO MMOJHOCTHIO, HO MPU HAJIMYUK B HEeW He OoJiee OJHOM rpy0oi U OJHOW HerpyOoil ommOKu U OHOrO HEAouYETa, HE
0oree TpEX HETOUETOB.

Omnenka «3» CTaBUTCS, €CITU YUYSHUK MMPABUIIHHO BBITIONHWI HE MEeHee 2/3 Bceil paboThl HIIM JIOMMYCTHII He 0oJiee OJTHOM Tpy0oi OMOKH U.IBYX HEIO4YETOB, HE Oolee
OJIHOM Tpy00#l OMMOKK M OJTHOW HETpyOoOH omuOKH, HE OoJiee TpeX HerpyObIX OMMOOK, OJHOW HErpyool OmMuOKHM W TpeX Hemo4eéToB, MpU Haauyuu 4 - 5
HEIOYETOB.

OmneHka «2» CTaBUTCS, €CIIM YUCIIO OIIMOOK ¥ HEJJOYETOB MPEBBICKIIO HOPMY JUIsI OLIEHKHU 3 WIJIM NPaBUIIBHO BBITIOJIHEHO MeHee 2/3 Bcei paboThI.

Onenka 1abopaTOpHBIX padoT.

Onenka «5» CTaBUTCA, €CNIM YYAIUICS BBHIMOJHSIET pabOTy B MOJIHOM OOBEME C COONIOJICHHEM HEOOXOIMMOM IMOCIeN0BATEIbHOCTA IPOBEIEHUS OIBITOB U
U3MEpPEHUl; CaMOCTOSATENIbHO M PAIMOHAIBHO MOHTHPYET HE0O0XOauMoe OOOpYIOBAaHUE; BCE OMBITHI MPOBOAUT B YCIOBHSIX M PEXKHUMAaX, 00€CIEUMBAIOIIMX
MOJTy4YeHHE MTPABHIIBHBIX PE3yJIbTATOB U BBIBOJIOB; COONIOIAET TPEOOBaHMS MPaBUII 0€30IIACHOCTH TPYAA; B OTYETE MPABHIBLHO M aKKypaTHO BBHITIONHSET BCE 3aIMCH,
TaOIUIIBI, PUCYHKH, YEPTEKH, rpa(UKH, BEIYUCICHHS; TPABUIBLHO BBITOIHAECT aHAIN3 MOTPEITHOCTEH.

OneHka «4» CTaBUTCS, €CIIM BBIIIOJHEHBI TPeOOBaHUS K OLEHKE «5» , HO ObLIO JOMYIIEHO JBa - TpU HeaouyeTa, He Oosee oAHON HerpyOoi omMOKM M OJHOTO
HEJ04ETA.

Onenka «3» craBuUTCS, eciau padOTa BBINOJHEHA HE IOJHOCTbIO, HO OOBEM BBINOJIHEHHON YacTH TAaKOB, I103BOJSET MOJIYYHUTh IPABUIIbHBIE PE3YIbTAThI
Y BBIBOJIBI: €CJIM B X0J1€ IPOBEJCHUS OIbITA U U3MEPEHUM OBbLIIN TOMYLIEHBI OIINOKH.

OneHka «2» craBUTCs, ecid padoTa BBIIOJIHEHA HE TIOJHOCTBIO M 00BEM BBINOJIHEHHON YacTH paboThl HE MO3BOJISIET ClIeNIaTh MPABUIIbHBIX BBIBO/IOB: €CIIH

OIIBITBI, U3MCPCHHS, BBIYUCIICHU, Ha6J'IIO,I[eHI/I$I IMPOU3BOANIIMCH HCIIPABUIIBHO.

INIJIAHUPYEMBIE PE3YJIBTATBI
MN3YUYEHUSA YYEBHOI'O ITPEAMETA «®U3UKA»

B pesynbrare u3ydenus yueOHoro npeamera «Pu3uka» Ha YpOBHE CPETHETO OOILIEr0 0Opa30BaHUS 6bINYCKHUK HA Y2/IYOIEHHOM YPOGHE HAYUUMCA:

. JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOH HAy4YHON KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOM NEATEIBHOCTH JIFOCH;
. JEMOHCTPHUPOBATh Ha MIPUMEPaX B3aUMOCBSI3b MEX 1y (PU3UKON U IPYrUMHU €CTECTBEHHBIMU HayKaMUu;

. YCTAaHABJIIMBATb B3aUMOCBA3b CCTCCTBCHHO-HAYUYHBIX SIBIICHUM U MNPUMCHATH OCHOBHBIC (I)I/IBI/I‘-ICCKI/IC MOACIN AJIA UX OIIMCAaHHA U O6’b}ICHCHI/I${;



. UCTIOJIb30BaTh MH(pOpMaNNI0 (PU3NUYECKOTO COJACPKAHUS NMPH PEUICHUH Y4eOHBIX, MPAKTUYECKUX, MPOCKTHBIX M HMCCIEIOBATENbCKUX 3a]ad, WUHTETpUpYs
MH(OPMALIHIO U3 PA3TMYHBIX UCTOYHUKOB M KPUTUYECKH €€ OIICHUBAs;

. pa3nuyath W YMETh HCIOJb30BaTh B Yy4eOHO-MCCIIEAOBATENBCKOW JESITEIBHOCTH METOAbl HAYYHOTO IMO3HaHWUA (HAONIOJCHHE, OINMUCAHWEe, H3MEPEHHE,
SKCIIEPUMEHT, BBIIBI)KEHUE TUIIOTE3bl, MOJICTUPOBAHUE U T. A.) U (OPMBI HAy4YHOTO MO3HAHUA ((aKThl, 3aKOHBI, TEOPHH), IEMOHCTPUPYS HA MPUMEPax UX POJb U
MECTO B HAyYHOM I103HAHUU;

. NPOBOJUTH MPSIMbIC U KOCBEHHBIC M3MEPECHUs (U3NYECKUX BEJMYWH, BHIOMPAs U3MEPUTEIBbHBIC TPUOOPHI ¢ YYETOM HEOOXOJMMON TOYHOCTH HM3MEPCHHH,
ITaHUPOBATDh X0 H3M€peHHﬁ, ImoJiy4aTb 3HAaUCHUC I/I3Mep$IeMOf/'I BCJIMYMUHLBI U OICHHUBATb OTHOCUTCIIbHYIO TOTPCUIHOCTD 10 3aIdaHHBIM q)OpMYHaM;

. IIPOBOJIUTH HMCCIICIOBAHUSI 3aBUCUMOCTEH MEXIy (DU3MUSCKUMH BEITUYMHAMH: IPOBOJHMTH M3MEPEHHUS W OIPEIENIATh HA OCHOBE HCCIICAOBAHHS 3HAUCHUE
mapaMeTpoOB, XapaKTCPUIYIOIMUX JAHHYIO 3aBUCUMOCTb MCIKAY BCIIMYMHAMU, U ACJIATh BBIBO/J C y‘IéTOM NOrpCuIHOCTU I/I3M€p€HI/If/'I;

. UCIIOJIB30BAaTh JIJIsl ONIMCAHUS XapaKTepa NPOTeKaHusl (GU3NIECKUX MPOIECCOB (PU3NICCKUE BEIIMYUHBI U JIEMOHCTPUPOBAThH B3aMOCBSI3b MEXK1y HUMU;

. UCTIOJIb30BAaTh JUIsl OIIMCAHUS XapaKTepa NPOTeKaHus (PU3NIECKUX MPOIECCOB (PM3NYECKHE 3aKOHBI C YUETOM T'PaHULl UX TIPUMEHUMOCTH;

. pemarh Ka4eCTBEHHBIC 3a1aui (B TOM YHCIIE M MEXKIIPEJIMETHOTO XapaKTepa): HCIOIb3Ys MOACIH, (DU3HYECKUE BETMUNHBI U 3aKOHBI, BHICTPAUBATh JIOTHYECKU
BEPHYIO IIETIOYKY O0BSICHEHHUS (I0KA3aTeIbCTBA) MPEIIOKEHHOTO B 3a/1a4ue Tpoliecca (SBIeHUs);

. pemiath pacy€THbBIC 3aJa4dl C SIBHO 3a/IaHHOW (PM3UYECKOW MOJIENIbIO: HAa OCHOBE aHAIM3a YCJIOBUS 3aJa4dl BBIICIATH (DU3UYECKYIO MOJICb, HAXOJIUTh
¢bu3nvecKkre BEIMYMHBI U 3aKOHBI, HEOOXOMMBIE U IOCTaTOYHBIE JUIsI €€ PeIIeHUs, IPOBOJANUTE PACUETHI M IPOBEPSITH MOTYYCHHBIH PEe3yibTaT;

. YYUTHIBATH TPAHUIIBI IPUMEHECHUS U3YYCHHBIX (U3NYECKUX MOJICIICH MPU PEIICHUU (BU3UUECKUX U MEKIIPEIMETHBIX 3a/1a4;

MCIOJIb30BaTh MH(POPMAIMIO ¥ MPUMCHSITHh 3HAHUS O MPHUHIMIIAX Pa0OThI U OCHOBHBIX XapaKTCPUCTHKAX W3YYCHHBIX MAIIWH, TPUOOPOB U APYTUX TEXHHUECKUX
YCTPOMCTB ISl PEIICHUS MTPAKTUYECKUX, yIeOHO-ICCIeA0BATEIbCKUX U TPOSKTHHIX 3a/1a4;

WCIOJIb30BaTh 3HAHUS O (PU3MUYECKHX OOBEKTaX W MPOIECCax B IMOBCEIHEBHOW XW3HU JUIS oOecredeHHsl 0€30MacHOCTH TPU OOpaImleHuu ¢ mpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMHU, AJII COXPAHEHMS 3J0POBbS U COOIIOACHHS HOPM SKOJOTMYECKOro MOBEIEHHUS B OKPYXKAIOIIeH cpene, AN NPUHATUS PEUICHHH B
IMOBCCAHEBHOM KU3HU;

OOBSCHATH U AaHATTU3UPOBATH POJIb U MECTO (PU3UKH B POPMUPOBAHUN COBPEMEHHON HAYyYHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B
MPAKTUYECKOU JeATEeTLHOCTH JIFOICH;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY (DU3UKON U APYTUMHU €CTECTBEHHBIMH HAYKaMU;

XapaKTEePU30BaTh CUCTEMHYIO CBSI3b MEK/y OCHOBOIOJIATAIONIMMH HAYYHBIMU MOHATUSIMH: TIPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJE), TBIKEHHUE, CUIa,
SHEPTHUS;

MMOHUMATh U OOBSCHATH IEIIOCTHOCTh (PM3MYECKOW TEOPUH, Pa3InNdaTh TPAHUIIBI €€ MPUMEHUMOCTH U MECTO B PSAAY APYTUX (PU3UUYECKHX TEOpHii; BIAJETh
npuéMaMH TOCTPOEHUSI TEOPETUUYECKUX JI0Ka3aTeNbCTB, a TaK)Ke MPOTHO3UPOBAaHUS OCOOEHHOCTEW MpOTEeKaHHWS (PU3MUECKUX SBICHUN W MPOIECCOB HA OCHOBE
MOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB M JJOKA3aTENIbCTB; CAMOCTOATEIHO KOHCTPYUPOBATh IKCIIEPUMEHTAIbHBIC YCTAHOBKHU JIJISi TPOBEPKHU BBIIBUHYTHIX THUIIOTE3,
paccUUTHIBaTh a0COMIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH;

* CaMOCTOATENFHO TUTAHUPOBATh U MPOBOJUTH (PU3NUYECKUE IKCIIEPUMEHTHI; PeIlaTh MPAKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIC M pacUETHbIC (DU3UYECKUE 3a/1auun
KaK ¢ OMOpod Ha WM3BECTHHIE (PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH, TaK U C OMOPOW Ha TEKCTHI ¢ M3OBITOYHON MHQOpMAIHE; OOBICHSATH TPAHHIIBI
MIPUMEHEHHUS U3yYEHHBIX (PU3NUECKUX MOJIEJICH MPHU PEeIIeHUH (PU3NUECKUX U MEKIPEIMETHBIX 33714,
* BBIJIBUTATh TUTIOTE3bI HA OCHOBE 3HAHHSI OCHOBOIIOJIATAIOMINX (PU3MUECKUX 3aKOHOMEPHOCTE! U 3aKOHOB;
* XapaKTepHu30BaTh TJIOOATBHBIC MPOOJIEMBI, CTOAIINE TIEPE] UETOBEYSCTBOM: DIHEPTETUUYECKUE, CHIPHEBBIC, YKOJOTHUUECKHE — W POJIb (PU3UKU B PEIICHUH ITHX
npobiewm;
* OOBSCHATH MPUHIIHIIBI PAOOTHI U XaPaKTEPUCTHUKU N3YUEHHBIX MAIIMH, TPUOOPOB  TEXHUYECKUX YCTPOMNCTB;

OOBSCHATH YCIOBHSI MPUMEHEHUS PU3NYECKUX MOJETEH MpHu perieHn: (PU3NIecKuX 3aaad, HaXOAUTh aJeKBAaTHYIO MPENIOKEHHON 3a7aue GU3HMUECKYI0 MOJIEIb,
paspemiaTh Tpo0IeMy Ha OCHOBE UMEIOIINUXCS 3HAHUH.

Buvinycknuk na yenyonénnom ypoene noayuum 603MOMCHOCHb HAYYUMbCA:



. MOHUMATb U OOBACHATH LIEJIOCTHOCTD (PU3NUECKON TEOPHH, OIPEENIATh IPaHUIbl €€ IPUMEHUMOCTH U MECTO B PSIIy IPYrUX (PU3HMUECKUX TEOPHI;

. BJIa/IeTh TPUEMAaMU MOCTPOCHHUS TEOPETHUECKUX JI0Ka3aTeIbCTB, a TaKyKe MPOTHO3WPOBAHUS OCOOCHHOCTEH MpOoTeKaHUs (PU3NUYECKUX SBJICHUI U MPOIECCOB
Ha OCHOBE MOJYYEHHBIX TEOPETUYECKUX BBHIBOJIOB U JI0KA3aTEIbCTB;

. XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEKJY OCHOBOIIOJAralolIMMU HAYYHBIMHU HOHSTHUSAMM: IPOCTPAHCTBO, BPEMs, MaTepusl (BELIECTBO, I10JIE), JBUIKEHUE,
CHJIa, SHEPIUS;

. BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOIMINX (PU3MUECKIX 3aKOHOMEPHOCTEH U 3aKOHOB;
. CaMOCTOSITENIbHO IUIAHUPOBATh U IPOBOJUTH (PU3NUECKHE IKCIIEPUMEHTHI;
. pemaTh NPakTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC U pacuéTHbIe (PU3NYECKHE 3a/1a41 ¢ BHIOOPOM (DHU3UYECKON MOJIENN, UCTIONB3YSl HECKOIBKO (PU3NIECKUX

3aKOHOB HNJIN (bOpMyH, CBA3BIBAIOIINUX U3BCCTHBIC (1)I/IBI/ILI€CKI/IC BCJIIMYMHBI, B KOHTCKCTC MCKIIPCIMCTHBIX CBH3Cﬁ;

. 00BACHATH yciioBUus NPpUMCHCHUSA (I)I/ISI/I‘ICCKI/IX MO,Z[GJIGI;'I Inpu pCIICHUHU (1)I/I3I/I‘IGCKI/IX 3a/la4, HaXOAUTb aJICKBATHYIO HpeﬂHO)KeHHOﬁ 3a1a4c (1)I/ISI/I‘IGCKYIO
MOJCJIb, pa3pCuIaTh HpO6J'ICMy KaK Ha OCHOBC UMCIOIIUXCS 3HaHHﬁ, TaK U IIpU IOMOIIW METOA0B OLICHKH,

. IMPOBEPATH IOKCIICPUMCHTAJIIbHBIMU CPEACTBAMU BbIIBUHYTBHIC T'HMIIOTC3bI, q)OpMYJ'II/Ip}ISI Ocjab HCCIACAOBAaHMA, HAa OCHOBC 3HaHHUA OCHOBOIIOJAararoniux
(1)I/I3I/I‘ICCKI/IX 3aKOHOMepHOCT€ﬁ H 3aKOHOB;

. OIMUCBIBATH U aHAJIU3UPOBATH IMOJITYUYCHHYIO B PE3YJIbTATC HpOBCI[éHHLIX (bH?»H‘IGCKPIX OKCIICPUMCHTOB I/IH(I)OpMaI_II/IIO, OIIPCACIIATh eé AOCTOBCPHOCTD,

° peiiaTth 3KCHCPUMCHTAIIBHBIC, KAYCCTBCHHBIC WM KOJMYCCTBCHHLIC 3aJjady OJIMMIIMAJIHOIO YPOBHSA CJIOKHOCTH, HUCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG 3aKOHBI, 4 TaKX¢C
YpaBHCHUS, CBA3BIBAIOIIINIC (1)I/I3I/I‘I€CKI/I€ BCJIMYHNHBI;

° AHAJIM3UPOBATE T'paHHUIbBl NMPHUMCHUMOCTHU (1)H31/I‘ICCKI/IX 3aKOHOB, IIOHHMMAThb BCGO6HII/II\/JI XapaKkTep q)YHI[aMCHTaJ'IBHBIX 3aKOHOB M OI'paHUYCHHOCTb HC-
IIOJIB30BAaHUs YaCTHBIX 3aKOHOB,

. dbopMyIHpOBaTh U peliaTh HOBBIE 3a7a41, BOSHUKAIOIINE B X0/1€ YI€OHOUCCIE0BATENHCKON U TPOSKTHOM IEeATETbHOCTH;
. YCOBEPILIEHCTBOBATH MPUOOPHI U METOJIBI MCCIIEIOBAHUS B COOTBETCTBHH C IMOCTABIEHHOM 3a1a4eii;

° HCIIOJIB30BAaTh METOJAbl MATEMATUYCCKOI'0O MOJACINPOBAHNA, B TOM YUCJIIC HpOCTGfIHIHG CTaTUCTHYCCKHUEC METOJBI, JJIA O6pa6OTKI/I PE3YIbTATOB OKCIICPUMCHTA.



Marepuajia

Ne Ne Tema ypoka Kou- Tun
n/n TE- BO YpoKka XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCH
MBI qga-
B COB
pa3-
aeJjie
BBEJAEHHUE. METOJbI HAYUYHOI'O 3y
MO3HAHUSA U ®PU3UYECKAS
KAPTHHA MUPA
1 1 DKCIIEPUMEHT U TCOPHUS B IPOIIECCe 1q Uzyuenne | HayuuTbcs oOBACHITH poNb GU3UKHU B )KU3HU YEIIOBEKA U €¢ 3HAYCHUE B CHCTEME
[103HAHMS [IPUPOLIBI HOBOT'O €CTECTBCHHBIX HAaYK; OOBSICHAThH 3HAUCHHE MOHATHIL: MOOeIb, 2UNOME3A, 3aKOH, MeOpPUsL;
2 2 M o 1 MaTepuaiia | 3HaTh OCHOBHBIC METOJIbI H3YUYCHHUS IPUPOJIbI; MOHUMATh U OOBSICHATH CYIICCTBOBAHUEC
OACTUPOBAHHC. CUUSMICCKNC MOACIIH. 1 TpaHUIl IPUMEHUMOCTH PA3IHYHBIX (PH3MUCCKIX 3aKOHOB
3 3 dusnueckast KapTuHa MUPA. 1y
MexaHnuka 49
4 1 MexaHn4ecKkoe NBUKEHUE U €0 BUIIBL. 1q Komburnpo | Hayuutbes 0OBACHATH 3HAUCHUE MTOHATHI: MaTepHallbHAs TOYKA, CHCTEMa OTCYETA;
CrocoOBbI OIMHUCaHUs JBMKEHUSL. BaHHBIN HayqUThCs OTIPENCIATH
YpOK XapakTep JABIKCHHS Tella B BRIOPAHHOW CHUCTEME OTCUETa; OOBSICHATH TPAHHUIIBI
MIPUMEHUMOCTH MOJICITH MaTEePHATBHON TOUKH
5 2 [Mepememenue. PaBHOMEpHOE 1q Uzyuenne | HayduTbcs OOBACHITH CMBICT (YU3WYECKHUX BEIUUUH: CPEOHSSI CKOPOCHIb, MCHOBEHHAS
NpSIMONHHEHHOE ABIKeHHe. CKOPOCTH HOBOTO CKOpOCMb,; ONIACHIBATH U OOBSACHITH PABHOMEPHOE MPSIMOJIHHEIHOE TBIKCHHUE; BRIPAXKATh
MaTtepuana | pusnyeckue BeIMYUHbI B efuHuIaXx CU; 3anichIBaTh YCAOBUE U PEUICHUE KOJHUECTBCHHBIX U
rpad)MUecKuX 3a7a4 10 COCTABICHHOMY AJITOPUTMY
6 3 Yckopenue. 1g N3yuenue Hayuautbcst 00BSCHATH CMBICT PU3UUECKON BETMUMHBI YCKOpeHue, OTIUCHIBATh U OOBICHATD
HOBOT'O PaBHOYCKOPEHHOE U PAaBHO3aMEJICHHOE MPSIMOJIMHEHHOE IBUYKEHHUE; TPUBOIUTE IIPUMEPHI
MaTepuaga | pa3JMYHbIX THIIOB JIBUXKCHHUS B OKPYXKAIOIIEM MHUPE; 3alIUCHIBAThH YCIOBUE U PEIICHUE
KOJINYECTBEHHBIX M rpa)HueCKUX 3a7a4 10 COCTABJICHHOMY aJITOPUTMY
7 4 Jlabopamopnas paboma Nel 1ua Ypok Hayuutbca onpenenarb yCKOpeHUe Teja Npy MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUJKEHUH,
«H3mepenue yckopenus mena npu MPAaKTUKyM | MPUMEHATH U BIPA0aTHIBATh MPAKTHYCCKUE HABBIKH PA0OTHI ¢ IpubopamMu; 3 HeKTHBHO
. a0oTaTh B mape
NPAMOIUHEUHOM DABHOYCKOPEHHOM P P
OBUNCCHUUY
8 5 BxonHoii KOHTPOJIb 1y Ypox Hayuutbcst MpUMEHATh UMEIOIIUECS 3HAHUS K PEIISHUI0 KOHKPETHBIX 3a/1a4 (OTpe/ieieHre
KOHTPOJISt KHMHEMAaTHIECKHUX BEJIUYHKH); TPAMOTHO 0(hOPMIISITH pElIeHHE 3a1a4 B TETPaI1; HCIIOJIb30BATh
3HAHUH MaTeMaTUYeCKUH anmapaT B peIICHUH 33724 Ha YPOKax (PU3UKU; OBJIAJCTh HAYYHBIM
ITOJTXO/IOM K PEIICHHUIO Pa3IMYHBIX 33134 110 TeMe
9 6 CBOOOHOE TIaJICHUE. 1g Nzyuenue Hayuutbcs BbABUraTH
HOBOTO THIIOTE3HI O XapaKTepe ABIDKEHHUS TEJl B TIOJIE 3MHOTO TATOTEHUS, OOBSACHITH IPUYHHBI

HNagCHUs TCJI C OAUHAKOBBIM YCKOPEHHUEM; IPUBOAWUTH NPUMEPHI TAKOI'O ABUIKCHUS B




10 7 I[BI/DKGHI/IG T€II, 6pOH_IeHHBIX IO/, YI‘HOM lq KOM6I/IHI/IpO OKpPYXKaromeM MUPE; MIPUMEHATH 3HAHNUA O PABHOMEPHOM M PABHOYCKOPCHHOM JIBMKCHUHN JIIA
K TOPU30HTY BaHHBII 0OBsICHEHHS IBV)KEHUS TN B MOJIE TATOTCHUS 3EMIIM M PACCUUTHIBATh €0 KHHEMaTHIEeCKIe
YPOK XapaKTEPUCTHUKHU.
11 8 Pemenue 3agau no teme: «JIBukeHne 1g Ypok Hayuntbcs npuMeHATh NMEIONECs 3HAHMS K PEIICHUI0 KOHKPETHBIX 3a7ad (OTIpeIeIeHne
e ¢ yckopernem». Teer Nel 3aKpeIUIeHU | KHHEMaTHUECKUX BEIMIHH); TPAMOTHO O0(OPMIIATH PEeIICHHE 3a7ad B TETPAIH; NCIIOIb30BaTh
3HAHUM MaTeMaTHYeCKUH anmapaT B peIIeHIH 3a7a4 Ha yPOKax (pU3MKH; OBIAaJeTh HAYIHBIM
MOAXO0JIOM K PEHICHHIO Pa3JUYHbIX 33124 [10 TEME
12 9 PaBHOMepHOG JIBUKEHHUE 10 1g Kombuamnpo | Hayuutbcs 0OBICHATE CMBICT (DH3UUECKON BEIMIMHBI YeHMPOCmpemumenbHoe YCKopenue,
OKPY/KHOCTH BaHHBIN OIHUCHIBATH M OOBSICHATH PABHOMEPHOC JIBIXKCHHE MO OKPY>KHOCTH; MPHBOTUTH TPUMEPHI
YpOK pa3MUYHBIX TUIOB JIBUXKEHUS B OKPYKAIOIIEM MUPE; 3allChIBATh YCIOBHUE U PELICHUE 3a1a4
110 COCTaBJIEHHOMY aJTOPUTMY
13 10 I/IHBapI/IaHTHBIe U OTHOCUTEJIbHBIC 14 Ypox Hayuutscs onpenenaTs HHBaApUAHTHBIE U OTHOCUTENbHBIE BEJIMYUHBI IPUBOJUTH IPUMEPDI
BEJINUMHBI B KHHEMATHKE. JJuKmanm 3aKpeIUICHUs | pa3IMYHbBIX TUIIOB JIBM)KEHUS B OKPYKAIOIIEM MHUPE; 3allUChIBATh YCIOBHUE U PELIECHUE 3a/1a4
3HaHUHU 110 COCTaBJIEHHOMY aJTOPUTMY
14 11 Pemrenue 3agad mmo reme: 14 Ypox Hayuutbcs mpyUMeHATh UMEIOIIUECS 3HAHUS K PEeUICHUIO KOHKPETHBIX 3a/1au (omnpeaesieHue
«KuHeMaTHKay 3aKPCIUICHUS | KHHEMAaTHUECKUX BEIMYHH); TPAMOTHO 0(OPMIIATH PEIICHHE 3a7a4 B TETPAIH; UCIIOIb30BaTh
3HaHUU MaTeMaTHYeCKUH anmapaT B peIICHAH 3a7a4d Ha yPOKax (PU3UKH; OBIAJETh HAYIHBIM
MOAX0JIOM K PEHICHHIO Pa3JIMYHbIX 33]1a4 110 TEME
15 12 Kounmpoavuas paboma no meme: 1g Ypok 3HaTh CMBICI IOHATUI nYMb, 8pEMsl, CKOPOCMb, YCKOpEeHuUe, nepemeujerue; HayudnThCs
«Kunemwamuxay KOHTPOJISL CUCTEMATHU3UPOBATH U BOCIIPOU3BOAUTH 3HAHUS U HABBIKU, IIOJYUYEHHBIEC IPU U3YYEHUH TEMBI
«OCHOBBI KHHEMAaTHKU
16 13 [TepBorii 3akoH HeioToHA. 1g KombOuaupo | HayuuThcs HaXOIUTH CBS3b MEXKIYy B3aNMOICHCTBHEM TEl H CKOPOCTHIO MX JIBHKCHUS;
BaHHBII MIPUBOAUTH TIPUMEPHI TIPOSIBIICHHUS HHEPIHH B OBITY; OOBSCHATH SIBIICHHE HHEPITUH, OOBAICHATH
YpOK OTIBITHI TIO0 B3aUMOJICHCTBUIO TEJN U J€NaTh BHIBOJbI; OOBACHATH CMBICI TIOHSTHUS
17 14 JIBro>keHue Tel o AeHCTBHEM 1g KomOunupo | unepyuanvnas cucmema omciema, ONPENENATh T'PAHULBI IPUMEHUMOCTH IIEPBOIO 3aKOHA
HECKOJIBKMX cuil. CBA3aHHBIE TENA. BarHeli | HeloToHa
YPOK
18 15 BTOpOfI 3aKkoH HeroTOHA. TpeTI/II\/'I 3aKOH 1la N3yuenue Hayuutbcst 00BACHATS OHATHUS MACCA, CUAA, 3HATH OCHOBHBIE BUJIBI CHJI M YMETh OIIPEeTsITh
HbroTona HOBOT'O UX B 3aJIaHHOM CUTYallui; HAYYUThCS ONPEIEIATh MacCy TeJa 10 Pe3ybTaTy ero
Marepuaia | B3aUMOJEHCTBUS C IPYTUM TEJIOM; HAYYUTHCS PellaTh 3aJa4u ¢ IPUMEHEHUEM MaTeMa-
TUYECKOI0 BhIpaXK€HHUs BTOPOTro 3akoHa HbtoToHa. Hay4unThest 00BICHATH XapakTep
B3aMMOJICHCTBHS TEJ Ha OCHOBE TpEThero 3akoHa HeroToHa
19 16 Pentenne 3amau mo reMe: «3aKOHBI 1la Ypok Hay4uutbcst mprUMEHATh UMEIOIIUECS 3HAHUS K PEeIIeHUI0 KOHKPETHBIX 3a/1a4 (MIPUMEHEHHE
Herotonay. Tect No2 3aKpeIUIeHUs | 3aKOHOB Hpr0TOHA); rpaMOTHO 0(GOPMIIATH PEIliCHHE 3a7a4 B TETPAIN; UCIIOIb30BaTh
3HaHUU MaTeMaTHYECKUH armapaT B peIICHHN 33134 Ha YPOKax (DU3HKI; OBIAJICTh HAYIHBIM
MOAXO0JIOM K PELICHHIO Pa3JIMUHbIX 3a/1a4 10 TEMe
20 17 [Tpsimast u oOpaTHas 3aa4a MEXaHUKH. 1g Uzyuenne | YMers GOpMyIHPOBATH 3aKOH BCEMHPHOTO TATOTEHIUSI, HAYYUTHCS IPUBOIUTH TPUMEPEI
3akoHs! Keriepa. 3ak0H BCEMHPHOTO HOBOT'O MIPOSIBJICHUS 3aKOHA TSATOTECHUS B OKPYKAIOIIEM MUpE; H300paKaTh HAIIPaBICHUE
TArOTEHS Marepuajga | rpaBUTALMOHHBIX CUJ; 3HATh CBSI3b CHJIBI TSDKECTH C MACCOH Tejla; HAyUUThCSI CUCTEMATH3H -
) poBath, 0000IATE U JICaTh BHIBOJIBI O SIBJICHUU TATOTCHHUS
21 18 Pemenne 3amad 1o teme «3aKoH 1a Ypok Hayuutbcs npyUMeHATh UMEIOIUECs 3HAaHUS K PELIEHUI0 KOHKPETHBIX 3a]1a4; FPaMOTHO
BCEMHPHOTO TATOTCHHSD 3aKperuicHus | 0(OpPMIIATh PEIICHHE 3a7a4d B TETPaH; UCIIOIb30BaTh MATEMATHICCKHI alllapar B PEIICHUN
3HAHUHU 3a/1a4 Ha ypoKax (PU3WKH; OBJIAIETh HAYIHBIM MOJX0JOM K PEIICHUIO Pa3INYHbIX 33724 110
TeMe
22 19 Bec. HeBecomocts. [leperpysku. 1u Kombunupo | HayuuTbcs oTam4aTh BeC OT CHIIBI TSKECTH; TpapuuecKd H300pakaTh BEC, CHILY YIIPYTOCTH;
BaHHBIN 0OBSACHATH BOBHUKHOBEHHE COCTOSIHUS HEBECOMOCTH; TIPUBOIUTH MPUMEPHI Pa3IUIHBIX BHIOB
YPOK nedopMalii B OKpYKarollleM MUPE; OMUCHIBATh YIpyTHe AehOopMaIiii MATEMAaTHIECKH C

NIOMOIIBIO 3aK0HA I'yKa; onpenessaT rpaHulbl IPUMEHUMOCTH 3aKkoHa ['yka




23 20 Pemenue 3amay o teme: «Bec Tenayn 1y Ypoxk HayuuThscsa npuMeHSTh UMEIONIMECS 3HAHUS K PELICHUI0 KOHKPETHBIX 3a/1a4; TPaMOTHO
3aKperuieHus | oOpMIIATE pEIIeHHe 3a1ad B TETPaI; HCIIOIH30BaTh MaTEMAaTHICSCKUH anlapar B peIICHUN
3HaHUM 3a/1a49 Ha ypoKax (pM3UKH; OBJIAETh HAYYHBIM ITOJX0J0M K PEIICHHUIO Pa3INIHbIX 3339 110
TeMe
24 21 Jlabopamopnasa paboma Ne2 1lua Ypok Hayuutbcs onpenensate MacCy Tena Ha pblYaKHBIX BECAX; PACCUUTHIBATH IEPHOJ] ABHIKEHUS
«Jluoicenie mena no oKpYICHOCIU NOO MIPaKTUKYyM | TeJla IO OKPY’KHOCTHU; PACCUUTHIBATH LIEHTPOCTPEMUTEIBHOE YCKOPEHUE PA3HBIMHU
Delicmeuen Clibl Msicecmii u crioco0amu; MPUMEHATh IPHUHITHAI CYTIEPIIO3UIIIH CHII M BTOPOii 3akoH HproToHa miist
OIUCAaHMUS JIBIKCHHUS TEJA; IPUMCHSATh U BEIPA0aThIBATh MPAKTUYCCKUEC HABBIKK PAOOTHI C
npycocmuy. npubopamu; 5QPEKTHBHO PaboTaTh B NIape
25 22 [TpUHIMIT OTHOCUTEIIEHOCTH. 1g Wzyuenune | 3HATh MOCTYJATHl TCOPUU OTHOCHTEIBHOCTU M (DOPMYIUPOBKY MPHUHITUIIA OTHOCUTEIILHOCTH,
HOBOT'O OCHOBHBI€ CJIEICTBHS U3 MOCTYJIATOB U MPUMEHSTh UX MaTeMaTHUYE€CKOE BhIpaXKEHUE IS
MaTepuaia | peIIeHUs MPOCTCHIIKX 3a/1a4 [0 TEME; IPaMOTHO 0(hOPMIISITE pelIcHHE 3a/1a4 B TETPaan
26 23 Pentenue 3anau mo treme: «CHibl B 14 Ypox HayuuTscs npuMeHaTh UMEIOLIKECS 3HAHUA K PELIEHUIO KOHKPETHBIX 3a7a4; TPaMOTHO
MEXAHIKE MPaKTAKyM | Oo(OPMIIATH pelIeHNe 3a7ad B TETPaIH; UCIOIh30BATh MATEMAaTHICCKHUN amiapar B pEIICHUN
3a[aq Ha ypoKax (pM3UKH; OBJIAICTh HAYYHBIM ITOJXO0A0M K PEIICHHUIO Pa3IMIHbIX 33139 110
TeMe
27 24 BpamarensHoe neuxenue Ten. MoMeHT 1g Uzyuenne | HayduThcs 0OBACHITH CMBICT (HPU3UUICCKOI BETTHMUUHEBI MOMEHMA UHepYuly, OTIACHIBATh U
uHepiyy. OCHOBHOE YPaBHEHHE HOBOT'O OOBSICHATH BpaIllaTeIbHOE ABIKCHHE TEJl, 3alMCHIBATh YCIOBHUE U PEIICHUE 3a1a4 IO CO-
Marepuaga | CTaBJICHHOMY aJTOPUTMY
JUHAMHWKU BPpalIaTCIbHOI'O ABUKCHUS
TCiaa.
28 25 Pemenue 3amay no reme: 1g Ypok Hayuutbcst npUMEHATh UMEIOLUECS 3HAHUS K PELIEHUIO KOHKPETHBIX 3a]1a4; TPaMOTHO
«BpalarenpHOe IBIKCHHE Tl MPaKTAKyM | o(OPMIIATH pelIeHNe 3a7ad B TETPaIH; UCIOIh30BaTh MATEMAaTHICCKHUN amliapar B PEIICHUN
3a/aq Ha ypoKax (pM3UKH; OBIAICTh HAYYHBIM ITOJX0J0M K PEIICHHUIO Pa3INIHbIX 33139 110
TeMe
29 26 Konmpoavuas paboma no meme: 1a Ypok 3HaTb CMBICII HOHSTHUH IO TEME; HAYYUThCSI CHCTEMATU3UPOBATh U BOCIIPOU3BOAUTh 3HAHUS U
«JIunamuxay. KOHTPOJIS HaBBIKH, MOJTYYSHHBIE TIPU U3y4eHUU TeMbl «OCHOBBI TUHAMUKN
30 27 Vci1oBus paBHOBECHS TEJ 1g Uzyuenue Hayuntbcst OOBSACHATH 3HAYCHHUE TOHATHIA: MOMEHM CUbL, pbluae, ONI0K, pasHogecue; 3HATh
HOBOT'O (hOopMYIHPOBKY TIEPBOTO U BTOPOTO YCIIOBHS PABHOBECHSI TBEPIOTO Tella; CHCTEMAaTU3HPOBATh
MaTtepuaiga | ¥ 000O0IIaTh CBEJIEHUS O PABHOBECUU TBEPJIBIX TEI; HAXOJUTH MPUMEPHI PhIUaroB B MO-
BCEJIHEBHOM JKU3HU; pellaTh NPOCTEHIINE 3a]Ja4l Ha YCIIOBUS PABHOBECHSI
31 28 Penrenne 3amau mo treMe: «Y CI0BUS 1la Ypok HayuuTbcsa npuMeHsaTh UMEIOLIMECS 3HaHUS K PELISHUI0 KOHKPETHBIX 3a7a4; TPaMOTHO
PaBHOBECHS TeI» 3aKpeIuieHUs | 0hOPMIIATh PEIICHHUE 33/]au B TETPA/IH; UCIIOIb30BaTh MATEMATHUYCCKHUIA allliapar B PeIICHUN
3HAHUHU 3a/1a4 Ha ypoKax (PU3WKH; OBJIAIETh HAYYHBIM MOJIX0JIOM K PEIICHUIO Pa3INYHbIX 33724 110
TeMe
32 29 HCHTp TSIKECTHU. 1g N3yuenue Hayautbcst 00BSCHATH 3HAUCHHE TOHITHIA: MOMEHmM CUlbl, pbluae, 010K, pagHogecue; 3HATh
HOBOT'O (hopMyITHPOBKY MEPBOTO M BTOPOTO YCIOBHS PABHOBECHS TBEPJIOTO TEJa; CHCTEMAaTU3UPOBATh
MaTepuana | ¥ 0000IIaTh CBEICHHS O PABHOBECHH TBEPJIBIX TEI; HAXOIUTH MPUMEPHI PHIYaroB B MO-
BCEJIHEBHOM JKM3HU; pelllaTh NPOCTEHIINe 3a1a4u Ha YCIOBUS PaBHOBECHS
33 30 Pemenne 3ama4 Ha HaXO0XKICHHUE OEHTpa 1g Ypok Hayuutbcst npuMeHATh UMEIOLUECs 3HAaHUS K PELIEHUIO KOHKPETHBIX 3a]1a4; FPaMOTHO
TsoxecTr. CaMOCTOSTebHAS pa60Ta 3aKperuicHus | 0(OPMIIATH PEIICHHE 3a7a4d B TETPAJIH; UCIOIb30BATh MATEMATHICCKHN alllapar B PEIICHUN
3HaHUU 3a/1a4 Ha ypoKax (pM3UKH; OBJIAJICTh HAYYHBIM ITOJX0J0M K PEIICHHUIO Pa3IMIHbIX 33134 110
TeMe
34 31 Bunsr paBHOBECHS. CamMmocTogarenpHas 1g Nzyuenue Hayuutbcst OOBSCHATH 3HAYCHHUE OHATHI: MOMEHM CUTbL, pbluae, ONI0K, pasHogecue; 3HATh
HOBOT'O (hopMyTHPOBKY MEPBOTO M BTOPOTO YCIOBUS PABHOBECHS TBEPJIOTO TEJA; CHCTEMAaTU3UPOBATh

pabora.




MaTepuaga | ¥ 0000IIaTh CBEICHIS O PABHOBECHH TBEPIBIX TEI; HAXOIUTH IPUMEPHI PHIYaroB B TO-
BCEJIHEBHOM JKU3HHU; PeIaTh NPOCTENIINE 3a4a41 Ha YCIOBHS PaBHOBECHS
35 32 HaGOpaTopHaH pa60Ta Ne3 «M3mepenue 1lu Ypoxk Hayuutscs onpenensatb MOMEHT MHEPLIMH; TIPUMEHSThH MIPUHIUITI CYNIEPTIIO3ULIAN CHUJT,
MOMEHTA HHEPLIHH TeJIa» MIPAKTUKYM | TIPUMEHSATH U BBIPAOATHIBATh MPAKTHYECKHE HABBIKK paOOTHI ¢ prbopamu; d3hHekTHBHO
paboTaTh B mmape
36 33 HNmnynse Tena. 3akoH COXpaHeHUs 1lua N3yuenue Hayuntbcst 0OBACHATS 3HAYCHHUE TOHATHIA: UMNYIbC MeNd, UMNYIbC CUIbl, 3HATH 3aKOH
MMITyIIbCA HOBOT'O COXPAaHEHHUS UMITYJIbCA; ONIPEAEIATh TPaHULIbl IPUMEHUMOCTH 3aKOHA COXPAHEHUS UMITYJIbCA;
Marepuanga | NPUMEHSTh 3aKOH COXPaHEHMs UMITYJIbCa Ul OIMCAHUS PEAKTUBHOIO JABHXKEHUS
37 34 Pemenue 3amad 1o teme: «I/IMHyJ‘IBC 14 Ypox Hayuutbcs mpyUMeHATh UMEIOIIUECS 3HAHUS K PEUICHUIO KOHKPETHBIX 3a]a4 (3aKOH
Tena. 3aKOH COXPAHCHHS HMITYIIbCaY 3aKpCIUICHHS | COXPAHCHUS UMITYJIbCa); TPAMOTHO O0(OPMIIATH PEIICHHUE 3a7]au B TETPAIH; UCIIOIb30BaTh
3HaHUN MaTEeMATUYCCKUH anmapaT B PCIICHUU 337124 Ha YPOKax (DU3MKH; OBJIAJICTh HAYIHBIM
MOIXO0JIOM K PEIICHHUIO PA3IMYHBIX 33]1a4 110 TEME
38 35 Mexagnueckast pa60Ta. MonHoCTb. 1g Nsyuenne Hayuutbcst 0OBSCHATH 3HAUCHHE TIOHITHIA: MexaHuueckas paboma, MOWHOCMb, IHEP2US,
Kunerunuaeckast sueprus. Teet Ne3 HOBOI'O NOMEHYUATLHAA U KUHEMUYECKas HepeUus meaa, Hay4duThCs ONPEAEIATh, COBEPILAET JIU CUIIA
MaTepuaiia | paboTy; BRIYHCIATh MEXaHUYCCKYIO pabOTy ¥ MOIHOCTbD; 3HATH (POPMYJIBI JJIsI
BBIYMCIIEHUS] KHHETUUECKON U MOTEHIIMAJILHOM SHEPTHH Tella
39 36 Pemenue 3amay no reme: 1a Ypok Hayuutbcs npUMEHATh UMEIOLUECS 3HAHUS K PELIEHUIO KOHKPETHBIX 3a]1a4; TPaMOTHO
«Mexanndeckas pa6ota. MOIIHOCTEY 3aKperieHus | o(OpPMIIATh pEIIeHIE 3a1ad B TETPaIH; UCIOIh30BATH MATEMATHICCKHUN amliapar B peIICHUN
3HaHUU 3a/aq Ha ypoKax (pM3UKH; OBJIANICTh HAYYHBIM ITOJXO0J0M K PEIICHHUIO Pa3INIHbIX 33139 110
40 37 Pemenwue 3amay Ha pacuer la Ypox Teme
MEXaHHYECKOM paObOThI, MOITHOCTH 3aKpCILICHIA
3HaHUU
41 38 PaGora cuibl yripyrocru. 1g Kombuamnpo | Hayuntbes 0OBACHATH 3HAUCHUE IOHATHI: MeXaHuueckas paboma, MOUWHOCMb, SHEP2Us,
[loTeHUHATbHAS YHEPTHSL BAHHBII NOMEHYUATLHAA U KUHEMUYECKAas dHepeUus meaa, Hay4duThCs ONPEAEIATh, COBEPILAET JIU CUIIA
YPOK PpaboTy; BEIYHCIISATE MEXaHHUCCKYO PabOTy U MOIIHOCTb; 3HATH (POPMYIIBI 15
42 39 Teopembl 00 U3BMEHEHUN KHHETHYECKON 1g V3yuenue | BBIYMCIECHMA KHHETHYECKON M MOTEHIMAIBHON YHEPTUH Tella
Y TIOTEHITUATBHON 3HEePTUA HOBOTO
MaTepHaa
43 40 3aKkoH COXpaHEHUs MEXaHU4YeCKOI 1la N3yuenue HayuuTbcs onuckeiBaTh Mepexo/ibl OJJHOTO BUJA IHEPTUU B IPYTrOi; IPUMEHSITh UMEIOLIUECS
SHEpruu HOBOTO 3HAHMS JUTS PEIIeHUs] PU3NUECKUX 3a7a4
MaTepHaga
44 41 Pertenuie 3aga4d Ha 3aK0H COXpaHEHUs 1la Ypok Hayautbcst mpuMeHATh UMEIOIIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX 3a/1a4 (3aKOH COXpaHe-
TIOJTHOM MeXaHHYEeCKON YHEPruu 3aKpeIUICHHs | HUS SHEPTHH); TPAMOTHO 0(OPMIIATE pElIeHUE 3a1a9 B TETPAIH; HCIOIh30BaTh
Tfuxmanm 3HaHUU MaTeMaTHYECKUH armapaT B pEIICHHN 33134 Ha YPOKax (H3HKI; OBIAJIETh HAYIHBIM
- MOAXO0JIOM K PELICHHIO Pa3IMYHbIX 33]1a4 110 TEME
45 42 Pemenne 3amau mo reme «3aKOHEI lu Vpok
COXpaHEHHSI. 3aKpCILICHHA
3HAHWHA
46 43 Koumponvnasa paboma no meme: 1u Ypok 3HaTh CMBICI IOHATHH TI0 TEME; HAYIUTHCS CHCTEMAaTH3UPOBATh U BOCIIPOM3BOINTH 3HAHUS
«3axonvl coxpanenus. Cmamuxay KOHTPOJISI HaBBIKH, TIOJyYEHHBIC TIPH U3YUCHUH TEMBI «3aKOHBI COXpaHEeHMs B MexaHuke. CTaTuka.»
47 44 Mexanauueckue Koiaeoagus. 1g Nzydyenne | HayuuTbcst 0ObACHATH 3HaUEHHE IIOHATHI: MexaHuueckue Konebanus, Mamemamuyeckutl
HOBOTO MasIMHUK; TPABOMTH MIPUMEPHI KOJIeOATENFHOTO JBHKEHHS U OTUCHIBATE YCIOBHS €T0
MaTepuana | BOSHHKHOBEHHS
45 HpeBpameHHe SHEPIUH NMpu CBOOOIHBIX 1g N3yuenue Hayautbcst 00BACHATH CMBICH MOHATHI B QU3NIECKUX BETTMUUH: 2apMoHUYecKue Koieoanus,
48 Koebanmsx. Pe3sonanc HOBOI'O amMnaumyoa, nepuoo, yacmoma, ¢haza; ONMUCHIBATh TUHAMUKY K0OJIe0aTeIFHOTO IBHKCHUS U

Marepuajia

TPEBpALICHUS SHCPTHUHU Ha HPUMEPC MPYKUHHOI'O U HUTIHOTI'O MAATHUKOB; PCHIATh 3aJa4M C




HCTIOJIF30BaHNEM YPAaBHEHHS TAPMOHHUYECKUX KOJIeOaHnH

49 46 [IpoMeKyTOUHBIN KOHTPOJIb 1g Ypoxk Hayuutbcst IpUMEHATh UMEIOLMECS 3HAHUS K PELIEHUIO KOHKPETHBIX 3a[a4; TPaMOTHO
KOHTPOJISL 0oOpMIIATH pemIeHre 3a/1a4 B TETPAIN; MCIIOIB30BaTh MAaTEMaTHUECKUH anmapar B pelieHHN
3HaHUM 3a/1a49 Ha ypoKax (pM3UKH; OBIAAeBATh HAYYHBIM MTOIX0I0M K PEIICHHIO PA3IMYHBIX 33134 110
TeMe
50 47 Bomaasl. CBoOlCTBA MEXAaHUUYECKUX BOJIH 1g N3yuenue Hayuntbcst 0OBACHAT 3HAYCHHUE OHATHIA: 80/1HA, OUHA 80JIHbI, CKOPOCHb B0./IHbL; 3HATH
OTpasKeHHe, IIPEIOMICHHE HOBOT'O YCIIOBHS BO3HIUKHOBEHIS, OTIHYMS 1 0COOEHHOCTH PAacIpOCTPAHEHHUS IPOJIOIBHBIX U
wHTEp (bepe;mml - Q)paKIl,I/HI Marepuaia | MOMNEPEYHBIX BOJH; 3HATh MATEMaTHUYECKYIO CBSI3b MEXKIY AJTMHONU U CKOPOCTHIO BOJHBI
, .
3BYKOBBIC BOJIHBI.
51 48 Perenue 3agad mo reme: 1g Ypok Hayuutbcs npUMEHATh UMEIOIUECS 3HAHUS K PELIEHUIO KOHKPETHBIX 3aJa4; [PaMOTHO
«MexaHnuecKHe BOIHED 3aKperuieHus | oOpMIIATE pelIeHue 3a4ad B TETPAId; HCIIOIH30BATh MATEMAaTHUECKHIHA anapaTr B PEIICHUH
3HAHUM 3a/aq Ha ypoKax (pM3UKH; OBIAeBATh HAYYHBIM MTOIX0I0M K PEIICHHUIO PA3IMYHBIX 33124 110
TeMe
52 49 Koumpoavnas paboma no meme: 1la Ypox 3HaTh ¥ MOHUMATh (PU3MUYCCKHI CMBICI U3YUCHHBIX TIOHATHI, 3aKOHOB, SIBJICHUIN; HAYUUTHCS
«Mexanuueckue Konebanusi u oNHbLY KOHTPOJIA CHUCTEeMAaTU3UPOBATh M BOCIIPOU3BOUTH 3HAHUS U HABBIKHU, MIOJYUYSHHBIE IPU U3YUYECHUN TEMBI
HaHUU «Konebanus. BorHb
MouJiekyasipHasi pu3znka u 42 4
TEPMOAUHAMHUKA
53 1 Mo JICKYJIbL. 1la Kombunupo | Hayuutbes hopMyaHpoOBaTh OCHOBHBIC MOJIOKCHHS MOJCKY/ISIPHO-KAHETHICCKON TEOPHH;
BaHHBIH OOBSICHATH Pa3IMYHbBIC SIBJICHU, OMUPAsCh Ha mosioxkenus MKT; npuMeHsITh UMeroIuecs
YpPOK 3HaHUS K PEIICHUIO KOHKPETHBIX 3a/1ad [0 TeMe; CUCTeMaTH3UPOBaTh UMEIOLTHECs 3HAHUS U3
54 2 Pewenue 3aiay Ha BbIUKUCIIEHUE lu Ypox Kypca OCHOBHOI IIKOIIBI 10 MOJICKY/IAPHOH (u3mke
OTHOCHTEJIEHOW MOJIEKYJISIPHOU 1 3aKpCILICHHA
. 3HaHUU
MOJIAPHOU MACCBhI.
55 3 Pemenue 3axau mo Teme: «MOJIEKYITBD. 1g Ypok Hayuutbcs npUMeHATh UMEIOIUECS 3HAHUS K PELIEHUI0 KOHKPETHBIX 3a]1a4; FPaMOTHO
Tect Ned 3aKperuieHus | o(OPMIBATh pEIIeHHe 3a7ad B TETPaIH; UCII0Ib30BaTh MaTEMATHICCKUH anmapaT B pEIICHIH
3HaHUH 3a/a4 Ha ypoKax (pM3UKH; OBJIAJETh HAYYHBIM ITOJIX00M K PEIICHHIO PA3INYHBIX 3314 110
TeMe
56 4 Mogenb rasa. 1g Kombunupo | Hayuntbcs 0OBSICHATE OCHOBHBIE CBOWCTBA BELIECTB U pa3IM4HbIe (hU3UUeCcKue SIBICHUS HA
BaHHBIN OCHOBE 3HAaHUM O CTPOCHUHU BEIIECTBA
YPOK
57 5 Cratuctryeckne 3aKOHOMEPHOCTH 1y Wsyuenne
Omneritel L TepHa 10 OnpeieneH o HOBOTO
o Marepuaia
CKOPOCTCHU MOJICKYJI I'a3a p
58 6 OcCHOBHOE ypaBHEHHUE MOJICKYIISIPHO- 1q KomOunupo | HayuuTbcst 0OBSICHATH CMBICT (DH3UUECKUX BEIHUUH: 0ds/leHue, CPEOHsIsi CKOPOCHb MONEK)],
KHHETHYECKO# TEOPHH BaHHBII KOHYyenmpayust, OObSICHATh BOSHHKHOBEHHUE JIABJICHUS ra3a Ha CTCHKH COCYlla Ha OCHOBE
YpOK TEOPHH CTPOCHUS BEIISCTBA; BEIPAXKaTh (PH3MUECKUE BeTHMIUHEI B equaniax CU; 3anuceBaTh
YCIIOBHE U PeIICHHE KOJINIECTBEHHBIX 3314 110 COCTABICHHOMY aJTOPUTMY
59 7 Perrenne 3aga4 Ha OCHOBHOE 1 Ypox HayuuThcsa npuMeHsTh UMEIOLIMECS 3HAHUS K PELIEHHI0 KOHKPETHBIX 3aj[a4; TPaMOTHO
YpaBHEHHUE MOJICKYIISIPHO- 3aKpCILICHHUS 0pOpMITSITH 5
3HaHUH pelieHne 3a1a4 B TeTPaaH; UCIIOIb30BaTh MaTeMaTH-YECKUH anmapaT B pelIeHUH 33134 Ha

KHHETHYSCKOU TCOpHUU

YpOKax q)I/ISI/IKI/I; OBJIAJICTb HAYYHBIM IMOJAXO0JIOM K PCIICHUIO PA3JIMYHBIX 3aJ1a4 10 TEME




60 8 Temmepatypa — Mepa cpeaHen 1lu Nzyuenue Hay4aurtbcst MOHUMATH CMBICT GU3WIECKUX BETUUNH: memMnepamypa, CpeoHsiss KUHemu4ecKkas
KHHETHYECKOH SHEPIUN MOJIEKYIL. HOBOT'O 9Hepaus MOTEKY!; 3HATb CYIECTBYIOLIME KAIEl MSMEPEHHS TEMIEPaTyPbI (Henscus,
MaTtepuan KenpBuHA) 11 yMeTh IEPEBOANTH 3HAUCHUS U3 OJHOW IIKAJIBI B APYTYIO; IOHUMATh U
- I/I OOBSICHATE CBSI3b TEMIIEPATYPHI ra3a CO 3HAUCHHEM CpeaHeH KHHETHIEeCKOI SHeprun
61 9 H3mepeHune ckopocTeil MOJIEKyII ra3a. lua BYUCHHE | /o nekyi, pelaTh 3a1a4H 110 TeMe
HOBOTO
MaTtepuan
62 10 T"a30BbIc 3aKOHBI. 14 Nsyuenne Hayuutbcst HOHUMATH CMBICT (DU3UYCCKUX BEJIMYHUH: JABJICHUE, TEMIIEPaTypa, 00beM,
HOBOTO KOJIMYECTBO BEIIECTBA; OMUCHIBATH U OOBICHATh U3MEHEHHUE COCTOSIHUS Ha MOJICITU
MaTtepuan UJICATHHOTO Ta3a; OMUCHIBATh PA3JIMYHBIC U30MPOLIECCH; BRIPAXKATh (YU3NUCCKUC BEITUYMHBI B
equaunax CH; 3anuceiBaTh yCIOBUE U pEIICHHE
KOJIMYECTBEHHBIX U rpa-(QOUUECKUX 33724 M0 CO-CTABJICHHOMY aJITOPUTMY
63 11 Penrenue 3ama4d Ha ra3oBEIE€ 3aKOHBI. 14 Ypox Hayuutbcs mpyuMeHATh UMEIOIIUECS 3HAHUS K PEUICHUIO KOHKPETHBIX 3a/1a4 (Ta30BbIe
CamocTosTelbHas paboTa. 3aKpeIUIeHNs | 3aKOHBI); TPaMOTHO 0()OpMIIATH
3HAHUM pellIeHue 3a7a4d B TETpagy; UCI0Ib30BaTh MATEMATU-UE€CKHI alapar B peILICHUH 3a1a4 Ha
ypoKax (U3UKH; OBIAJCTh HAYIHBIM ITOJXO0A0M K PEIICHUIO Pa3IMYHBIX 3a7ad 110 TeMe
064 12 Jlabopamopnas paboma Ned 1g Ypok Hayuutbcs ipoBepsATh OMBITHBIM ITyTEM BBITTOJHEHHE COOTHOIICHHUS 00beMa M TeMIIepaTyphl
«Onvimuas nposepka 3axona I eii- MPaKTUKyM | B XOJe N300apHOTO HAarpeBaHMA ras3a (Ha mpuMepe BO3AyXa)
Jloccakay
65 13 VYpaBHeHue KnaneﬁpOHa-MeHL{eneeBa. 1la N3yuenue HayuuTtbcst HOHUMATH CMBICT (PU3UYECKUX BEIMUYUH: JaBJICHUE, TEMIIEpaTypa, 00beM,
HOBOTO KOJIMYECTBO BEIECTBA; ONMUCHIBATH U OOBACHATh U3MEHEHUE COCTOSHHS Ha MOJICTH
MaTepHan UJICAIBHOTO ra3a; OMKCHIBATH PA3IHUYHBIC H30IMIPOIECCHI; BEIPAXKATh (PH3UUCCKUC BETHUUHBI B
eauauiiax CH; 3anuceiBaTh yCIOBUE U pEIICHHUE
KOJIMYECTBEHHBIX U rpa-(QUIECKUX 33a]a4 10 CO-CTaBICHHOMY allTOPUTMY
66 14 Pemenwue 3a1a4 Ha ypaBHEHHE Ypok Hayuntbcs npuMeHATh IMEIOIIHECs 3HAHMS K PEIICHUIO KOHKPETHBIX 3a7a4 (Ta30BBIe
COCTOSTHUSI 1 OCHOBHOE ypaBHEHUE lu TPAKTHKYM | 34KOHEI); TPaMOTHO 0OpMIATS
MKT peuieHue 3a1a4 B TeTpajii; UCIOJIb30BaTh MaTeMaTH-YECKUI anmnapar B peIeHUH 3a]a4 Ha
- ypOoKax (pU3UKH; OBIAJCTh HAYIHBIM ITOJXOI0M K PEIICHUIO Pa3IMYHBIX 33734 110 TeMe
67 15 Pemenne 3amau no teme: «MKT 1u Vpok
uaeanbHoro raza». Teer NeS TIpaKTHKyM
68 16 O060061IeHre 3HAHUH TI0 TEMe 1 Ypox
«CBolicTBa ra3oBy. 3aKpCILICHHNA
3HAHUH
69 17 Koumponvnasa paboma no meme: « MKT 1g Ypok Hayuutbcs cucremMaTu3u-poBaTh U BOCIPOU3BOAUTH 3HAHUS U HABBIKH, NIOJIyYEHHBIE TTPU
UOCAILHOZ0 2430 KOHTPOJIS W3YYeHUU TeMbl «MoneKyspHas Qusnuka»
HaHUU
70 18 CprKTypa U CBOMCTBA XKUIKOCTH. 1g N3yuenue Hay4autbcst 00BSCHATS OCHOBHBIE CBOMCTBA BEIIECTB U pa3lIMIHbIe PU3NIECKHUE SIBICHUS Ha
HOBOTO OCHOBE 3HaHWH O CTPOEHUH BEIECTBA
[ToBepXHOCTHOE HATSKEHHE. P
MaTtepuan
71 19 Pemenwue 3a1a4y Ha pacyeT CHITBI 1q KomOunupo | HayuuTbes mpUMEHSITh UMEIOIIUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a/1a4; TPaMOTHO
MOBEPXHOCTHOTO HATSKEHUS U BaHHBIH ohopmATh 5
KATTMIUISDHBIC SBICHNS YpOK peuieHue 3a1a4 B TeTpajid; UCIOJIb30BaTh MaTeMaTH-YECKUI annapar B peIIeHUH 3a]a4 Ha
p ypOoKax (pU3UKH; OBJIAJIETh HAYYHBIM IMOJX00M K PEIICHUIO Pa3IHMYHBIX 3a]1ad 110 TeMe
72 20 CMmauuBadue. Kanpmn;{pHHe ABJICHUS. 1g Nzyuenue Hayuutbcst 0OBSACHATH OCHOBHBIC CBOMCTBA BEIICCTB M PA3JIMYHbIC (PU3NICCKUC SIBICHHUS HA
HOBOTO OCHOBE 3HaHUH O CTPOEHUH BEILECTBA

MaTtepural




73 21 B3auMublie MIPEBPAIICHHUS KU, IKOCTEN U 1y Nzyuenue Hayautbcst 00BACHATH 3HAUCHHUE MMOHATHIA: HACLIUEHHDIL Nap, OUHAMUYECKOe PasHosecue,
rasos. Kumnenue. HOBOT'O ucnapetue, KOHOeHCayus, KUneHue, 8IA*CHOCMb 8030yXd, MOYKA pOCyl, 3HATH TPUHIIHIT
MaTtepuan JIEHCTBUS IICHXPOMETPA; HAYIUTHCS TOJIB30BAThCA ICHXPOMETPHUUECKON TabIHIei;
3alMChIBaTh YCIOBHE U PEIIECHUE 3a/1a4 110 COCTABIEHHOMY JITOPUTMY
74 22 Jlaboparopnas pabota Ne 5 1g Ypok Hayuutbcs onpenensTs ONBITHRIM ITyTeM K03(pQHUIHEHT TOBEPXHOCTHOTO HATSIKCHHUS
«Onpenenenue kodpuimeHTa TMpaKTHKYM | HKHIAKOCTH.
MMOBCPXHOCTHOT'O HATSAXKCHUA
KUAKOCTHU»
75 23 Penrenue 3amau mo teMe: «Kumneauey. 14 Ypox HayuuThcs npuMeHATh UMEIOLIKECS 3HAaHUS K PELIEHUI0 KOHKPETHBIX 3a7a4; TPaMOTHO
3aKperuicHus | 0hopMIIATh
3HaHUU pelieHue 3a1a4 B TeTpaiy; UCIOIb30BaTh MaTeMaTH-YeCKUI anmapaT B pelIeHUH 3a]1a4 Ha
ypOKax (pU3UKH; OBJIAJCTh HAYYHBIM MMOJXO0M K PEIICHUIO PA3JIMYHBIX 33734 10 TeMe
76 24 BrnaxxnocTs Bo3ayxa. 1g Ypok Hayuutbcst onpeneisaTs ONbITHBIM IIyTEM OTHOCUTENIBHYIO BIAKHOCTh BO3/lyXa.
Jlabopamopnas paboma N6 TpaKTHKYM
«Hsmepeﬂue OMHOCUMENbHOU
6l1axNCHoCmu 6030)/)661»
77 25 Penrenue 3amau mo treMe: «BiaxHOCTE 1la Ypox HayuuTbcs npuMeHATh UMEIOIIMECS 3HAHUS K PELIEHUI0 KOHKPETHBIX 3a[a4; TPaMOTHO
BOBIyXa». 3aKpEIUICHHS 0pOopMIIATH §
3HaHUU peuieHne 3a1a4 B TETpain; UCIOJIb30BaTh MAaTEMAaTH-YECKUH annapaT B pelIeHUH 3a]1a4 Ha
ypoKax (U3UKH; OBIAJCTh HAYYHBIM ITOJXO0A0M K PEIICHUIO Pa3IMYHBIX 3a7ad 110 TeMe
78 26 Konmpoavuas paboma . Ceoticmea 1g Ypok Hayuutbcs cuctemarusn-poBaTh 1 BOCIPOU3BOAUTH 3HAHUS U HABBIKH, MIOJTYYEHHBIE TIPU
orcudKoCcmedl u meepovix meil. KOHTPOJIA n3ydeHUn TeMbl «MoekyssipHas Qru3nkay
HaHUI
79 27 Kpucrammmaeckue u amopHbIE Tena 1g Uzyuenne | HayduThcs OTIIMYATH KPUCTAJUIMIECKHE M aMOp(HBIE TeIa M0 UX CBOWCTBAM OT I'a30B U
HOBOT'O KHUJIKOCTEH; OOBACHATH 3HAYCHHE TIOHATHIA: aHU30TPOTIHS, aMOP(HOE TEI0, KUIKAN
MaTepHai KPHUCTAILT; 3HATh 00JIACTU MPUMEHEHUS KUIKUX KPUCTAIIIOB
80 28 MexaHnudeckre CBOMCTBA TBEPBIX TEN la Usyqenne
HOBOTO
MaTepHai
81 29 [1naBneHue, Kpuctamiuzanus u la Usyqenne
cyOnmmManus TBepABIX TEIl. HOBOTO
MaTepHai
82 30 Pentenne 3amau o teme: «llnaBnenue u 1la KoM6unmnpo | HayuuThcst mpUMEHSTh UMEIOIIHECS 3HAHUS K PEIICHUI0O KOHKPETHBIX 3a]1a4; TPaMOTHO
KPUCTAUTU3AIHS TBEPIBIX TEI». BaHHBIH | OQOPMIATH 5
Ifuxmanm. YpPOK peuieHue 3a1a4 B TeTpaii; UCIOIb30BaTh MaTeMaTH-4YeCKUI anmnapaT B pelIeHUH 3a]1a4 Ha
ypOKax (pU3UKH; OBJIAJCTh HAYYHBIM ITOJXOJ0M K PEIICHUIO Pa3IMYHBIX 33734 110 TeMe
83 31 Ha6opaTopHa51 pa60TaN9 7 «I/ISMepeHI/Ie 1g VYpox Hayuutbcs onpenensts OnbITHBIM MyTEM YIEIbHYIO TEIJIOTY IJIaBICHHS JIbJa
yIeTbHOM TEIUIOTHI MJIABJICHUS b2 TIpaKTHKYM
84 32 BHyTpeHHSIsT SHEPTHUS U CITOCOOBI € 1y Uzyuenne | Hay4uThcs MOHMMATH CMBICT (PH3HUYCCKIX BEIUYHH: BHYTPEHHSI SHEPTHS UACAITBHOTO rasa,
H3MEHEeHM. HOBOTO paboTa uaeanbHOro ra3a; MPUMEHITh TEOMETPHUYSCKOE TOJIKOBaHUE PabOTHl  MIICAIEHOTO
MaTtepuai rasa Jyuis pemieHns 3a1a4; OObICHATh Pa3InYHbIe (PU3NICCKHE SBICHUS
85 33 Pemenwne 3a1a4 Ha HaX0XIeHUE PaOOTHI 1q Ypok Hayuutbcst npyUMeHATh UMEIOIUECs 3HAHUS K PELIEHUIO KOHKPETHBIX 3a/1a4; FPaMOTHO
rasa 3aKperuicHust | 0hOPMIITh




3HAHUH

permeHne 3a1a4 B TeTPaan; UCTIONb30BaTh MaTEMAaTH-YECKU anmapaT B peIIeHHH 33134 Ha
ypoKax (U3UKH; OBIAJCTh HAYIHBIM ITOJXO0A0M K PEIICHUIO Pa3INIHBIX 3a7ad 110 TeMe

86 34 HepBLIﬁ 3aKOH T€PMOJMHAMHKH. 1y Nzyuenue Hay4autbcst mpUMEHATh MEPBBIA 3aKOH TEPMOJAMHAMUKHY TSI OOBSICHEHUST (PU3HIECKUX
HOBOT'O ABJICHUH; OOBSACHATH HEBO3MOKHOCTH CO3/IaHUS BEYHOTO JIBUTATEII; PEIIATh 3a0a4H 110 TeMe
MaTepuai
87 35 [TpuMeHeHne epBoOro 3aKoHa 1 U3y4enne
TEPMOJIUHAMMKH K Pa3HbIM IIPOIIECCaM. HOBOTO
MaTepuai
88 36 Pemenue 3amay no reme: «BHYTpeHHHH 1g Ypok Hayuutbcs mpUMEHATh UMEIOLUECS 3HAHUS K PELIEHUIO KOHKPETHBIX 3a/1a4; TPaMOTHO
SHEPTHS 3aKpericHus | 0hopMIIATh
3HaHUN pelieHue 3a1ad B TeTpaiy; UCIOIb30BaTh MaTeMaTH-YeCKUI anmapaT B pelIeHUU 3a]a4 Ha
ypoKax (pU3UKH; OBJIAJCTh HAYYHBIM MMOJXOO0M K PEIICHUIO PA3JIMYHBIX 33724 110 TeME
89 37 Iloustue o BTOPOM U TPETHEM 3aKOHAX 14 Nsyuenne HayuuTtbcs NpUMEHSATH BTOPOM 3aKOH TEPMOJMHAMUKH JIJISI OOBACHCHUS (PHU3UUCCKUX
TePMOINHAMUKH HOBOTO SIBIICHUIA; 00BSICHATH OOPATUMOCTh U HEOOPATUMOCTh Pa3IMYHBIX MPOIIECCOB B IPUPOJIC;
MaTtepuan pelarhb 3a1a4u 1o TeMe
90 38 Pemienue 3a1ay Ha mpyUMEHEHUE 1la Ypox HayuuTbcs npuMeHATh UMEIOLIMECS 3HAHUS K PELIEHUI0 KOHKPETHBIX 3aa4; TPaMOTHO
MIEPBOT0 3aKOHA TEPMOJMHAMHKH K 3aKpereHus | ohpopMIATS 5
H30IIDOLIECCAM 3HaHUU peuieHye 3a1a4 B TeTpain; UCIOIb30BaTh MAaTEMAaTH-YECKUI annapaT B pEIICHUH 3a]1a4 Ha
pon ) ypoKax (U3UKH; OBIAJCTh HAYIHBIM ITOJXO0IO0M K PEIICHUIO Pa3IMIHBIX 3a7ad 110 TeMe
91 39 TeruioBbiE IBUTATENH. 1g KomOuaupo | 3HaTh ycTpOHCTBO M MPUHIIHIT JEHCTBHUS TEIUIOBBIX BUTATEINCH; HAYyIUTHCS OOBIICHATh
Tect Ne 6 BaHHBII Ha3HAYEHUE OCHOBHBIX YACTEN TEIIOBOIO ABUrATEINs: HArpeBaTess U XOJOAUIbHHUKA;
YPOK paccuutbiBaTh KIIJI TernaoBoro ABUraTens; KpUHTUYECKH OLIEHUBATh UCIIOIb30BaHUE
92 40 XomonuibHuK. CaMoCTOSTENbHAS 1g W3ydyenue | TEIUIOBBHIX JBHTATeNIel ¢ TOUKH 3PE€HMA MX BIMAHHUSA Ha OKPYKAFOLIYIO CPELY
pabota HOBOT'O
Marepuail
93 41 Penrenne 3amau mo reMe: «3aKOHBI 1la Ypox Hay4autbcst mpuMEHATh UMEIOIIUECS 3HAHUS K PEUICHUIO KOHKPETHBIX 3a/1a4 (OmpeieieHue
TePMOIMHAMUKID) 3aKPEIUICHHUS | OCHOBHBIX TEPMOJAMHAMHUYECKUX BEJIIUYKH); TPAMOTHO O(GOPMIISATH
3HAHUHU pelieHne 3aaa4 B TeTPain; UCIIOIb30BaTh MAaTeMaTH-YECKUI amnmapaT B pEIIeHUN 3a]a4 Ha
ypoKax (hU3UKH; OBJIAJCTh HAYYHBIM MTOJX00M K PEIICHUIO Pa3IMYHbBIX 33724 110 TEME
94 42 Koumponvnasa paboma no meme: 1ua Ypok 3HaTI>aC1\:[I>ICJI TIOHSATHIA: HYMPEHHAS IHep2usl, paboma, KOAU4ecmeo meniomol, KO3g@uyuenm noues-
KOHTpOHﬂ HO20 oeucmeus, HAYYUTbCA CUCTEMAaTU3UPOBAaTh U BOCIPOU3BOAUTE 3HAHUSA U HABBIKH, ITOJTYYEHHBIC IIPU
«OCcHOBbL MEPMOOUHAMUKIY. HaHWH HU3y4yeHuu Tembl « TepMouHamMuKay
DJIEKTPOANHAMHKA 61u
95 1 3aKOH COXpaHECHHSI JICKTPHIECKOTO 1g Uzyuenne | HayduThcs OOBACHITH OIBITHI IO SJICKTPH3AINN TEIl; TPUBOIUTH IPUMEPHI, JOKA3EIBAIOIIHE
3apsiza HOBOT'O CYIIEe-CTBOBAaHUE JIIEKTPHUICCKUX 3apsI0B PAa3HBIX 3HAKOB; IPHUMEHATH 3HAHUS O CII0CO0ax
Marepuai JJIEKTPHU3AIIMN M 3aKOHE COXPAHEHHS DJICKTPUYCCKOTO 3apsiia sl OOBSICHEHHUS SIBIICHUIA
OKPY’KaroIIero Mupa
96 2 3akon Kymnona 1lu Nzyuenue 3HaTh popMynupoBKY 3akoHa KyrnoHa, ymeTh
HOBOTO TIPUMEHSITH €r0 MaTeMa-TUYECKOE BhIpaKeHHE JJIs PEIICHUS 3a/1ay Ha B3aMMOJIEUCTBHUE 3JI€K-
MaTtepuan TPUYECKHX 3aPsIIOB; 3HATH €AMHUITY U3MEPEHHS DJICKTPHUUECKOTO 3apsiia; 3aiChiBaTh
YCJIOBHME UM pELIEHHE 33/1a4 [0 CO-CTAaBJICHHOMY aJITOPUTMY
97 3 Perrennie 3agaq Ha 3aK0H COXpaHEHUs 1y Ypox Hay4autbcst mpuMeHATh UMEIOIUeCs 3HAHUS K PENICHUIO0 KOHKPETHBIX 3a/1a4 (3aKOHBI
3apsiza 1 3aKkoH Kyiona 3aKpEIUICHHS | JIEKTPOCTATHKH); TPAMOTHO O(OPMIIATH PEIICHHE 3a7ad B TETPAJIH; UCIOIh30BATh
3HaHUU MaTeMaTUYECKUH armapaT B peIICHUH 33724 Ha YPOKax (PH3UKH; OBJIAJCTh HAYYHBIM
98 4 Pemenre KOMOMHUPOBAHHBIX 33724 C lu Ypok TIOJIXOZIOM K PELICHHUIO PA3/IMYHBIX 3a/1a4 [0 TeMe
3aKpeTIICHUS

HCIIOJBb30BaHUEM 3aKOHA Ky.]'IOHa

3HaHUH




99 5 HaHp}I)KéHHOCTB ANEKTPUIECKOTO TTOJISL. 1y KoM6unmnpo | HayuuThcs HOHUMATH CMBICT GU3NIECKON BETMIHHBI HAPSKEHHOCTD dJIEKTPHUIECKOTO OIS,
BaHHBII BBIBOJUTH U MIPHUMEHATH (GOPMYITy U pacdeTa HalpsDKEHHOCTH AIIEKTPUYECKOTO IO,
YPOK HAY4IUTHCS OOBSICHATH B3aNMOACHCTBHE HIIEKTPHICCKHX 3apAI0B, ONIEPUPYS TOHATHEM
ANEKTPHYECKOT0 TOJI; TpadUIeCKn H300pakaTh CHIIOBBIC JTMHUH TIOJIS AJIS pa3IMYHBIX BUIOB
B3aUMOJICHCTBUS 3apsII0B; ONPEAEIISATh HAPABJIECHUE BEKTOPA HAIPSYKEHHOCTU
100 | 6 Pemenue 3amay no reme 1lua Ypok Hayuntbcs IpUMEHATh NMEIOIIIECS 3HAHMS K PEIICHUI0 KOHKPETHBIX 3a1a4 (3aKOHBI
«HanpsokEHHOCTB JJIEKTPUYECKOrO 3aKpEIUICHHUS | SJEKTPOCTATHKH); TPAMOTHO 0(OPMIIATE PEIIeHUE 3a1ad B TETPAIH; HCIOIB30BaTh
Hossty. CaMoCTosTeTbHAS DAGOTa 3HaHUN MaTEeMATHUYCCKUH anmapaT B pEIICHUH 337]a4 Ha YPOKax (PU3UKH; OBJIAJCTh HAYIHBIM
. p : MOIXO0JIOM K PEIICHHIO Pa3IMYHbBIX 33a/1a4 10 TeEMe
101 |7 Pemrenne 3a7a4d Ha BEIYMCIICHHE 1g Ypox
HAMPSHKCHHOCTH TIOJISI 3aPSI/IOB. 3aKpeIICHIA
3HaHUU
102 | 8 Pa0ora cun AJIEKTPUYECKOTO MOJIA. 14 Kombunupo | HayuuThcst MOHUMATh CMBICHT (PU3MYECKOM BETUUMHBI pa0d0OTa CHII AIEKTPHYCCKOTO OIS,
Tect Ne7 BaHHBII BBIBOJUTH U MPAMEHATH (POPMYITy U pacdeTa paboThl CHII SJIEKTPUIECKOTO OIS
YPOK
103 | 9 Pemenue 3a1a4 Ha BRIYHCIICHUE PAOOTHI 1g Ypok Hayuntbcs IpuMEHATh NMEIOIIIECS 3HAHHS K PEIICHUI0 KOHKPETHBIX 3a1a4 (3aKOHBI
CHUT DJIEKTPHYECKOTO TI0JIs 3aKpeIUICHUs | JIEKTPOCTATHKH); TPAMOTHO O(QOPMILITH pEIIeHHE 3a1ad B TETPAH; UCIOIh30BATh
3HaHUU MaTeMaTHYECKUH anmapaT B peIICHUH 3a7a4d Ha yPOKax (PH3HKH; OBIAJETh HAYIHBIM
MOAXO0JIOM K PEHICHHIO PAa3JIMYHbIX 33a/1a4 110 TEME
104 | 10 ITorennuan 1g Uzyuenne | HayuuThcs oOBACHITH 3HAUCHHUC TOHITUN: NOMEHYUAL, PAZHOCHb NOMEHYUATI08, IKEUNOMEH-
HOBOT'O YUAIbHLIE NOBEPXHOCMU, BRIBOTUTD U MIPAMEHATH (POPMYIIBI IS pacdeTa MOTEHIHAaa,
MaTtepuan Pa3HOCTH MOTEHINAIOB
105 11 [IpoBOHUKY B 3JIEKTPUYECKOM I0JIe 1la N3yuenue Hayuutbcst 0OBSACHATH SBJICHHSI SJICKTPOCTATHUECKON MHAYKIWHY, TPUHITUIIBI MOJISPU3ALUN
HOBOTO JIMJICKTPUKOB; IOHUMATh CMBICI (PU3UUECKOI BEIUUNHBI OUINEKMPULECKAS. NPOHUYAEMOCTD;
MaTtepuan BBIBOJIMTH M IPUMEHSATH (POPMYITY JJIS pacueTa JUIICKTPUICCKOM MPOHUIIAEMOCTH;
106 | 12 JM2EKTPUKH B DJIEKTPUUYECKOM TI0JIE. 1g W3y4enue OOBSICHATH MOBEJICHUE MPOBOJIHUKOB M AMAIEKTPUKOB BO BHEITHEM JJIEKTPUUECKOM I10JIC;
HOBOTO 0OBSACHSATH pacipeneseHue 3apsI0B
MaTtepuan
107 13 SﬂeKTqueCKa;{ eMKOCTb 1la N3yuenue Hay4autbcst moHUMATh CMBICT (U3UYECKON BETUUUHBI 21eKMPOEeMKOCHb, BBIBOAUTD U
HOBOT'O MIPUMEHSATH (HOPMYIIBI IS pacueTa AMEKTPOSMKOCTH; OOBSICHATh MPUHIUN PaOOTH U
MaTepuai Ha3HayeHUE KOHJEHCATOpa; 3HATh apaMeTPhl, BIUSAIOLIUE HA SIEKTPOEMKOCTh; pellaTh
108 | 14 CoerHEHNE KOHICHCATOPOB 1g KomO6uHMpO | 3a7a4M Ha pacyeT 3JEKTPOEMKOCTH M S3HEPTHH 3apsKEHHOT0 KOHIEHCaTopa
BaHHBII
YPOK
109 | 15 Kounmpoavuas paboma . 1g Ypok Hayuutbcst cuctemMaru3upoBaTh U BOCIIPOU3BOJUTE 3HAHUS U HABBIKHU, IIOJYYEHHBIE TPU
Dnexmpocmamuxa KOHTPOJISt HU3YYEHUH TEMBI « DJIEKTPOCTATHKA»
HaHUI
110 | 16 DNEKTPOIBMKYIIAS CHIIa 1q Uzyuenune | 3HATHh yCIIOBHS BO3HHKHOBEHUS JIEKTPHUUCCKOTO TOKA B IPOBOIHUKAX U OOBSICHATH HX C
HOBOTO TOYKH 3pEHUS DJIEKTPOHHON TEOPHH MPOBOANMOCTH; 3HATH JICUCTBUS IEKTPUUECKOTO TOKA;
MaTtepuan Hay4HTHCS PEIIaTh 3a7a9d Ha pacyeT CHJIBI TOKA
111 | 17 DNEeKTPUYECKUM TOK. Y CI0BUS €ro 1g U3yqenne
cymiectBoBanus. CTalioHapHOE HOBOTO
MaTtepuan
SJICKTPHUYCCKOC T10JIC
112 | 18 3axod Oma 1q Wzyuyenne | HayuuTbes UMTaTh U CTPOUTDH BOJBT-aMIIEPHBIE XapAKTEPUCTUKH PA3IUUHBIX IPOBOJAHUKOB,
HOBOTO MPUMEHSATHh GOPMYITy AJISl pacdeTa COMPOTUBIICHHUS IPOBOIHUKA U MATEMAaTHIECKOE
MaTtepuai BEIpakeHHUe 3aKkoHa OMa Jiis penieHust rpadUIecKuX U KOJMYECTBCHHBIX 3a/1a4
113 | 19 Pemenue 3amay o teme: «3akod OMay. 1a Ypok Hayuutbcs npuMEHATh UIMEIONIUECS 3HAHKS K PEIICHUIO KOHKPETHBIX 3a7a4 (3aKoHbI OMa);




3aKpeIUIeHHs | TPAaMOTHO 0(OPMIIATh pEIICHHE 3a7ad B TETPAH; UCIOIh30BaTh MATEMAaTHIECKHHN ammapar B
3HaAHUH pemeHny 33134 Ha ypoKax (PU3HUKH; OBIAZCTh HAYIHBIM MOJXO0/IOM K PEIICHHUIO PA3THIHBIX
114 | 20 Pemenue 3agau Ha 3akoH OMma 1jis 14 Ypok 3aj1a4 1o Teme
HEOJHOPOIHOI'O y4acTKa 3aKpCIIICHIS
3HAHUH
115 | 21 Jlabopamoprnas paboma 1lua Ypok Hayuutbcs onpenensats onbITHRIM ImyTeM D/[C HCTOYHHKA TOKA U paCCUUTHIBATH €T0
Ne8«Hzmeperue IIC u snympennezo MIPAaKTUKYM | BHYTPEHHEE CONPOTUBIICHUE, NIOIb3YSCh 3HAUEHUSIMU KOCBEHHBIX U3MEPEHUIT
CoOnpomuelerusl uCnMo4YHuKa moxkay
116 | 22 Penrenue 3amaud Ha 3akon Oma uis 14 Ypox Hayuutbcs mpuMeHATh UMEIOLIUECs 3HAHUS K PEIICHUIO KOHKPETHBIX 3a/7a4 (3akoHbl OMa);
nonsoii nenu. Tect No§ 3aKpCIUICHHS | TPaMOTHO O(OPMIISATH PEIICHHE 3a/1a4 B TETPAIN; UCTIOIF30BaTh MATCMAaTHUCCKUH anmapaTt B
3HaHUN peIICHUH 3a7ad Ha yPOKax (PM3UKHU; OBJIAJICTh HAYYHBIM MMOJX00M K PEIICHHIO Pa3InIHbBIX
3a/1ay4 110 TeMe
117 | 23 Coenunenue MIPOBOJHUKOB 14 N3yuenne HayuuTscs BBIABIATS OCHOBHBIE 3aKOHOMEPHOCTH MTOCJIEN0BATENBHOIO U NapajlIeIbHOTO
HOBOTO COCJIMHEHHUS; MPUMEHATH (POPMYITy /I pacdera CONPOTUBIICHUS MPOBOJHUKA U MaTe-
Marepuan MaTH4YecKoe BBIpaXxkeHHe 3akoHa OMa 1 3aKOHOMEPHOCTH COCTUHEHUS IPOBOAHUKOB IS
penreHus rpadUIecKuX U KOJTUYSCTBCHHBIX 3a/1a9
118 | 24 Jlabopamopuas paboma Ne9 «HqueHue 1g Ypok Hayuutbcst mpoBepsATh ONMBITHBIM IYTEM OCHOBHBIE 3aKOHOMEPHOCTH MOCJIEI0BATEIILHOTO U
NOCIeA08aMENbHO-20 U NAPATIETLHO2O0 MPaKTUKyM | MapauleIbHOTO COCTUHEHUS PE3UCTOPOB M CIPABEIIIMBOCTE (POPMYII IJIS pacdera
CoeOuHeHUs NPOBOOHUKOEY SKBUBAJIECHTHOT'O COIIPOTUBIICHHUS
119 | 25 Pemenue 3anau no treme: «CoeaquHeHue 1g Ypok Hayuntbcs npuMeHATh IMEIOIIHECS 3HAHIS K PEIICHUIO KOHKPETHBIX 3a7a4 (3aKoHEI OMa);
TIPOBOTHIKOB) 3aKpeIuIeHus | rpaMOTHO 0OPMIIATH pEelIeHHE 3a/1au B TETPaJIH; UCIIOJIb30BaTh MaTEMAaTHUECKH anmapar B
3HaHUHI pEIICHUH 33a7a4 Ha yPOKax (PU3UKH; OBJIAJCTh HAYIHBIM IMOJX00M K PEIICHHIO Pa3InIHbBIX
120 | 26 Pemienue 3aayd Ha mocie0BaTeIbHOE U lua Ypok 3aj1a4 mo Teme
napajuIeIbHOE COCTMHEHUE 3aKpeTICHIs
3HAHUHA
ITPOBOJHUKOB.
121 27 Pa6ora u MOIIHOCTb JICKTPHUECKOTO 1g I/IqueHHe Hay4uthbcst 00BSICHATh HAarpeBaHHE MPOBOJIHUKOB dJICKTPHUSCKUM TOKOM; PACCUHTHIBAThH (hrU3NUIeCKUe
Toka. CaMOCTOSTeIbHAsS DAGOTa HOBOTO BEJIMYHUHBL: paboma moxa, MOWHOCHb MOKA, KOIULEeCHE0 Meniomyl, 8bl0eusueecs npu nPoxXoxcoeHue
' p : MaTepHa mMoKa,; 3allACBIBaTh YCIIOBUE U PEIICHUE 3a]a4 I10 COCTABIIEHHOMY AJITOPUTMY
122 | 28 Pemenne 3amau no teme: «Padora u 1a Ypok Hayuutbcs npyUMEHATh UMEIOIUECS 3HAHUS K PELIEHUI0 KOHKPETHBIX 3a]1a4;
MOII[HOCTb HIEKTPUYECKOTO TOKa» 3aKpeIieHus | TPaMOTHO OOPMIISATH PEIICHHE 3a4a4 B TETPAAN; UCTIONH30BaTh MATEMaTHUSCKUH ammapaT B
3HaHUU pelIeHn  3a71a9 Ha ypOKax (PU3UKHU; OBJIAJIETh HAYIHBIM ITOJX0A0M K PEIICHHIIO Pa3InIHBIX
123 | 29 Pemenwue 3ama4 Ha 3akoH JIkoymsa— lu Ypok 3aja4 1o Teme
Jlenua 3aKpeIUICHUS
3HAHUH
124 | 30 Koumpoavnasa paboma . 3axousl 1g Ypok Hayuutbcst cucteMaTu3upoBaTh U BOCIIPOU3BOAUTh 3HAHUS U HABBIKHU, II0JIYYEHHBIE IIPU
NOCMOSHHO20 INEKMPUYECKO20 MOKA KOHTPOJISI H3YYEHHUH TEeMBI « DJEKTPOTUHAMUKAY
HaHUU
125 | 31 B3anmoaeiictBie TOKOB. MaruutHoe 1g N3yuenue Hay4autbcst 0OBSACHATH M ONMUCKHIBATD SBJICHUE B3aUMOICUCTBHS MTPOBOJHIUKOB C TOKOM H OTIBIT
oJe HOBOT'O Opcrena; 00BACHATH 3HAYCHHE MTOHITHI: MarHUTHAS CHJIa, MATHUTHOE TI0JIE, MarHUTHAS
MaTtepuan HWHIYKIIVS, IPaBUIIO OypaBurKa; OOBSICHATD YCJIOBHS CYIIECTBOBAHMSI MArHUTHOTO TOJISL U €TO
XapaKTePUCTHUKU; ONPEAEISATh BU JIMHUI U HallpaBJIeHHE BEKTOPA MarHUTHON UHAYKLIMU AJIs
Pa3IMYHBIX CIy4yaeB
126 | 32 Cuna AMnepa. 1g Nzyuenue Hayuutbcst 0OBSCHATH 3HAYCHHUE NOHATHIA: cuia Amnepa, npaguio 1e6oii pyKu; ONPEAesITh
HOBOTO HaTpaBJICHUE CUIIBI AMIIEpa B 33JaHHOW CUTYalluH; 3HaTh (hOPMYITHPOBKY 3aKOHAa AMIIepa

MaTtepural

YMETH MPUMCEHSATH €TI0 MATEMATUYCCKOC BBIPAXKCHHUE U1 PCIICHUA PACYCTHBIX 3a4a4 110 TEME




127 | 33 Pemenue 3agadq mo reme: «Cuia 1g KomOunmnpo | HayuuTbcst DpUMEHATh UMEIOLIMECS 3HAHUS K PELICHUI0 KOHKPETHBIX 3a/1ad; PaMOTHO 0hopM-
Amriepay BaHHBIN JATH PEeIIeHHE 331a4 B TeTPaJIH; HCIIOIb30BaTh MATEMATHICCKHI alapaT B pelICHAH 3a/1a4d Ha
T N 9 YPOK ypokax (hH3UKH; OBJIAICBATh HAYYHBIM ITOJX0A0M K PEIICHHUIO PA3IMIHBIX 3834 10 TEME
€CT ¢
128 | 34 Pemrenne 3amau mo reme: «MarauTHOE 1 VYpok
nosie. Cuita Amnepay» 3aKPCILICHU
3HaHUN
129 | 35 Cuiia HopeHua. 14 N3yuenne Hayuutbcst 00BsCHATH 3HAUCHHE MOHTHIA: criia JlopeHa, mpaBuIIo JIEBOH pyKHU; ONPEACIIAThH
HOBOTO HanpasieHue cuibl JIopeHna B 3a1aHHON CUTyallud U yMeTh IPUMEHATh €€ MaTeMaTHYeCKOoe
MaTepHan BBIpa)KEHHUE ISl PEILICHUS pacYETHBIX 33714 110 TeMe; OOBSACHATH XapaKTep ABHKEHUS
3apsKEHHBIX YaCTHUI] B MATHUTHOM T10JIe
130 | 36 Pemenue 3amay o reme: «Cuna 1g KomOunupo | Hayunrtbes mpuMeHATh MMEIOIINECS 3HAHHUS K PEIICHUIO KOHKPETHBIX 33/1a4; IPAMOTHO 0(hopM-
JlopeHua» BaHHBIH JIATH PEIICHUE 3a]a4 B TETPaJIH; UCIOJIb30BATh MATEMAaTHYESCKHH aNapar B PeIICHUH 3a1a4d Ha
’ YPOK ypokax (hH3UKH; OBIACBATh HAYYHBIM ITOJX0A0M K PEIICHHUIO PA3IMIHBIX 38134 110 TEeME
131 | 37 Pacuér cun Ammepa u Jlopenna. lua Hsyuenne
HOBOTO
MaTepHuai
132 | 38 MaruuTtHsle CBOMCTBA BEIECTBA. 1g Kombuanpo | HayunTbes 0OBACHATE pas3iidie MarHUTHBIX CBOWCTB Pa3HBIX BEUIECTB; 3HATH 00JIaCTH MX
CamocrosiTesnHas paboTa BaHHBIN MIPUMEHECHHUS; BRIPaXKaTh (pr3muecKkue BeIMInHbI B equaniax CU; 3anuceBaTh yciIoBue U
YpOK pelIeHNe pa3InIHbIX 3a/1a4 Ha OIpe/IeliCHIe HalpaBICHU MaTHUTHBIX JIMHAHN, CHIIBI AMIIepa
1 cribl JIopeHIia mo CoCTaBICHHBIM aJITOPUTMaM
133 | 39 0O0001menue 1o teMe «MargauTHoe 1 Ypok HayunTscs IpIMEHATD HMEIOIINEcs 3HAHHS K PEIICHHI0 KOHKPETHBIX 3aa; TPAMOTHO 0(popM-
OJIEY. 3aKpeIUIeHus | JATh pelleHue 3ajjau B TeTPajiy; HCHIOIb30BaTh MaTEMAaTUYECKUI annapaT B pelIeHHH 3a/1a4 Ha
3HAHUN ypoKax (hM3MKH; OBJIaJICBaTh HAYYHBIM ITOJIXOJ0M K PEIICHHUIO PA3IMYHBIX 33134 110 TeMe
134 | 40 OOBITHI dapanes. MargauTHbli IOTOK. 1la N3yuenue Hayuutbcst OOBSICHATH 3HAYCHHUE TOHATHIA: /1eKMPOMASHUMHASL UHOYKYUSL, UHOYKYUOHHbLI
HOBOTO MOK, MAZHUMHbBIL NOMOK, OOBSICHATH YCIOBHS BOSHUKHOBEHUS U CYIIIECTBOBAHUS
MaTepHai UHIYKIIMOHHOTO TOKa Ha puMepe onbeIToB Papazes; 3HaTh U IPUMEHSTh Ha MPaKTHKE Mpa-
135 | 41 [TpaBuio Jlenna. 3akon 1g N3yuenue BUiIO JIeHIa; 3anMCchIBaTh YCIOBHE U PELICHUE 3a/1a4 Ha IPUMEHEHUE TpaBuia Jlenna no
SIICKTPOMATHUTHOM WHYKIIHH. HOBOTO COCTABJICHHOMY a/ITOPUTMY
MaTepHuai
136 | 42 OTKpBITHE DJIEKTPOMArHUTHOM 1u Kom0unupo
MHIYKIAH BaHHBII
YpOK
137 | 43 Jlabopamopuasi paboma No 1g Ypok Hayuutbcst OOBSCHATH U ONMCHIBATH BOSHUKHOBCHHE MHITYKIIMOHHOTO TOKAa B 3aMKHYTOM IIPO-
10« M3vuenue senenus MPaKTUKYM | BOJHHKE, OMPEICIIATh €r0 HallpaBIICHHE COTJIACHO IpaBmty JIeHIa; Ipu- MEHATh U
D NEKIMPOMAZHUMHOL UHOVKUUUY BBIpa0aTHIBATh IPAKTHUECKUE HABBIKHM PabOTH ¢ Ipubopamu; 3G PpekTrBHO paboTaTh B mape
138 | 44 Pemenue 3anau mo reme: «MarHuTHBIN 1q Ypok Hay4autbcst MpUMEHATh UMEIOIUECs 3HaHUS K PELISHHI0 KOHKPETHBIX 3a7a4; IPaMOTHO 0(OpM-
IOTOK. 3aKOH 3/IEKTPOMArHUTHO! HpAaKTHKYM | JATh PEIICHHE 3a/1a4 B TETPaJIN; HCIIONb30BaTh MaTEMaTHICCKHIA alliapaT B PENICHHH 3a/1ad Ha
) ypokax (1)I/I3I/IKI/I; OBJIaACBAaTh HAYYHBIM IMOAXOJA0OM K PCIICHHUIO PA3JIMYHBIX 3a/4a4 110 TEME
HHAYKOUWN
139 | 45 Pemenue 3amau no teme: « MarHuTHBIN 1u Ypok
TOTOKY 3aKpeIICHUs
3HaHUU
140 | 46 NHaynupoBaHHOE AIIEKTPUIECKOE TOJIE. 1a Nzyuenue Hayuutbcst OOBACHATH 3HAYCHHUE TIOHSITHIA:
HOBOTO O C undykyuu, camounoyKyus, UHOYKmMusHOCmys, 3HaTh (HOPMYIUPOBKY 3aKOHA
MaTepHuan 3JIEKTPOMArHUTHOM HHIAYKIUU U YMETh IPUMEHSTh €r0 MaTeMAaTUYECKOE BbIpaXXKEHHUE IS
141 | 47 Buxpesoe anekrpuueckoe none. 9J[C 1q Wsyuenne | pelieHus 3aiad; 3HaTb 0003HAUEHUs U €AUHUIIBI u3MepeHus puiuueckux sennuud (OC




WHAYKIUU B JBUKYIIAXCS HOBOTO HWHIYKITAH, MAarHATHBIN MIOTOK, HHAYKTHBHOCT); IPUBOIUTH IIPUMEPHI SIBICHUS Ca-
IPOBOTHHKAX. Marepuail MOMWHTYKIIUH
142 | 48 Camounnykuusi. UunyktuBHocts. TecT 1g Komburupo
Ne 10 BaHHBIN
YPOK
143 | 49 Pemenue 3agau Ha Temy: 1a Ypok HayuuTtbcst IpUMEHATh UMEIOIUECS 3HaHUS K PELIEHUI0 KOHKPETHBIX 3aJ]ay; IPaMOTHO 0(opM-
«CamonHyKuust. UHIyKTHBHOCTBY 3aKpeIUIeHus | JIAThb PELIEHHE 3a/1a4 B TETPad; HCIIOIb30BaTh MATEMATHYECKMHI anapaT B PEIIEHUH 3a/1a4 Ha
) ’ 3HAHUMN ypoKax (pM3MKH; OBIIAICBATH HAYYHBIM MOJX0JI0OM K PEIICHHIO Pa3IMYHbIX 324 [0 TeMe
144 50 3Heprp1;1 MAarduTHOTO I1OJIS. 1g Kombunmnpo | Hayuutbcs 0OBICHATH 3HAUCHUE MTOHATHI: 9HEpeUs MACHUMHOZ0 RO, JNeKMPOMASHUMHOe
BaHHBIN noJie; pacCYUTHIBATh SHEPTUIO MATHUTHOIO I0JIsA, CO3JAHHOTO TOKOM B IIPOBOJHHUKE;
YPOK OOBSICHATH MPEBPAIICHUS SHEPTHH, TIPOUCXOISIIIIE IIPH ITOM; OOBSCHITDH CYIIeCTBOBaHHE
€JMHOTO AJIEKTPOMArHUTHOTO TMOJIs
145 | 51 KOHmpO IbHAS pa60ma «Macuumnuoe 1y Ypox 3HaTh ¥ MOHUMATh (PU3MYCCKUI CMBICI H3yYCHHBIX TIOHSITHI, 3aKOHOB, SBJICHUIN; HAYUYUTHCS
nose. DNeKMpOMAZHUMHAS UHOYKYUAY KOHTPOJISt CHUCTEeMAaTU3UPOBATh U BOCIIPOU3BOJUTH 3HAHUS U HABBIKHU, TOJYYEHHbIE P U3YUECHUU TEMBI
HaHUil «DIIEKTPOMAarHeTH3M»
146 | 52 3HeKTpOHpOBO,I[I/IMOCTL METaAJLJIOB 1u N3yuenue Hayuutbcst 00BSACHATH 3HAUCHHE MOHITHIA: 3JIEKTPOHHAS TPOBOJIUMOCTbD,
HOBOTO CBEPXIIPOBOJANMOCTD, KPUTHUYECKAsI TEMIIEpaTypa; 3HaTh OCHOBHBIE BUJIbI IPOBOJUMOCTH;
MaTtepuan 3HATh HA3HAYCHHUC M 00JIACTh MPHUMEHEHHSI CBEPXIIPOBOTHUKOB
147 | 53 9HeKTpI/IquKI/II71 TOK B BaKyyMe. 1u N3yuenue HayuuTtbcst OOBSCHATH SIBICHHE TEPMOIJICKTPOHHON 3MUCCHH; OOBSICHATE IPUHIIUIT ACHCTBHS
HOBOTO U Ha3HAYCHHUE JICKTPOHHOIYICBON TPYOKH, OCHOBBIBASICh HA CBOMCTBAX 3JICKTPOHHBIX
MaTepuai My4KOB
148 54 3aBUCUMOCTD COTPOTHUBIICHUS OT 1g Nzyuenue Hayuntbcst 0OBSICHATH 3HAUCHIE TOHATHIA: JIIEKTPOHHAS MTPOBOIUMOCTD,
TeMITepaTypbl HOBOTO CBEPXIIPOBOAUMOCTh, KPUTHUYECKAsl TEMIIEPATypa; 3HaTh OCHOBHBIE BUJIbI IPOBOJUMOCTH;
MaTepuai 3HATh HA3HAYCHHE U 00JIACTh MPIMEHEHHS CBEPXIIPOBOJHUKOB
149 55 3H€KTpOHpOB0 JTHOCTb 3JIEKTPOJIUTOB 1g Kombuaupo | Hayuutbes 00BICHATE IMPOIIECC MPOTEKAaHHU TOKA B PACTBOPAX M paciuiaBax Ha OCHOBE
BaHHBIN TEOPHUH JIEKTPOJUTHUECKON TUCCOLMALIMN, U3Y4aeMON B Kypce XUMHUU; HAyUYUThCS
YpOK MPUMEHSTh 3aKOH dyekTposnza Dapajes /Ui pemeHus 3a71a4 10 COCTaBICHHOMY aJrOPUTMY,
OTHCHIBATh CMBICH U cepy MPUMEHEHUS SBIECHUS dJIEKTPOIN3a
150 | 56 Pewenue 3a1ay Ha 3aKOHBI 1g Ypok HayuuTthbcst mpUMEHATh HMEIOIUECS 3HAHHS K PEIICHUI0 KOHKPETHBIX 33/]1a4; TPAMOTHO 0(OpM-
JJIEKTPOIIN3a 3aKpeIUIeHus | JIATh PElIeHHe 33124 B TETPad; HCIIONb30BaTh MaTEMaTHYECKHH annapaT B PENICHUH 33724 Ha
) 3HAHUMN ypoKax (H3MKH; OBJIaICBaTh HAYYHBIM MOIX0IOM K PEUICHUIO Pa3IMYHbBIX 33124 [0 TEME
151 | 57 SHGKTpOHpOBOHHOCTB ra3oB 1ua Kom6unmnpo | HayuuThcst OOBSACHATH MOHATHUS: 230801l paA3psio, UOHU3AYUSL, NIA3MA; 3HATH OTIHYUS
BaHHBIH CaMOCTOSITEILHOTO M HECAMOCTOSITEILHOTO pa3psijia B ra3ax; OOBACHATH CBOMCTBA U 3HAUCHHE
YPOK T1a3MBI
152 | 58 HOJIprOBOHHI/IKI/I 1ua N3yuenue Hay4autbcst mpuMeHATh 3HaAHUS TEOPUHU TMPOBOJAUMOCTH MOJTYIPOBOTHUKOB JIJIsl OObSICHEHUS
HOBOT'O MIPHUHIUITA PA0OTHI AMO/a U TPAH3UCTOPA, OIIMCAHUS UX MPAKTHICCKON 3HAYUMOCTH U
MaTtepuan MPUMEHUMOCTH
153 | 59 [ToympoBOIHUK-BBIH AHOI. 14 Kom0unupo
Tect Ne 11 BAHHEIH
YPOK
154 | 60 [TorymmpOBOTHUKOBBIH JTHOT 1 Uzyuenue
HOBOTO
MaTtepuan
155 | 61 Koumponvuas pa6oma 1lu Ypok 3HaTh U MOHUMATh OTIUYUTEIbLHBIE OCOOEHHOCTH MPOTEKAHMS TOKA B PA3JIMUHBIX Cpeax,
«nekmpueckuii MoK 6 Pa3IuYHbIX KOHTPOJISI obnacTH MPUMEHEHHS YCTPOUCTB, pabOTAIOIIMX HAa STOW OCHOBE; HAYIUTHCS BOCTIPOU3BOIUTH
HaHUH Y CUCTEMATH3UPOBATh 3HAHUS M HABBIKH, IOJyYEHHBIC TP N3YYCHUH TEMbI « DTEKTPUUSCKHIMA




cpeoaxy

TOK B Pa3JIMYHBIX CPEAAX)

IHoBTOpEHUE 154
156 1 HOBTOpeHI/Ie. Kunematuka. 1y Ypok Hayuutbcs aHanu3upoBaTh JOMYIICHHBIC OIMIMOKHY, BRIIOTHATE Pa0OTy MO UX
3aKpCIUICHHS | MPEIyNPEKIACHUIO, MPOBOJUTH TUATHOCTUKY YUCOHBIX TOCTHIKCHUI
3HAHUHU
157 | 2 HOBTOpeHI/Ie KunemaTtuka 1g Ypox Hayuntbcst aHanM3MpoBaTh JONYIIEHHBIE OIMHOKH, BRIIOTHATH padOTy TO MX
3aKpeIUICHNs | TPEAYNPEKICHHIO, IPOBOANUTE AUATHOCTHUKY YICOHBIX JOCTIKCHUAN
3HAHUHU
158 | 3 HOBTOpeHI/Ie. JlunaMuKa. 1g Ypox Hayunrtbcst aHanM3MpoBaTh JONMYIIEHHBIE OIMMHOKH, BRIIOTHATH padOTy 1O MX
3aKpeIUICHNs | TPEAYNPEKICHAIO, IPOBOANTE AUATHOCTHKY YICOHBIX JOCTHKCHHAN
3HAHUHU
159 | 4 HOBTOpeHI/Ie. 3aKOHBI COXPaHCHHUS B 1g Kombuamnpo | HayunThbcs aHATH3MPOBATh JOITYIICHHBIC OMIHOKH, BRITOTHATH PadoTy IO UX
MexaHuKe. JINKTaHT. BaHHBIH MIPEIYTIPEKACHUIO, TPOBOIUTH THATHOCTUKY YUCOHBIX TOCTIKCHUI
YpPOK
160 |5 ]IOBTOpeHHe.hdoneKynﬂpHaﬂ(pH3HKa_ 1u Ypox Hayuutbcs aHanu3upoBaTh AOMYIIEHHBIE OIIUOKH, BBIIOJHATE PaboTy MO UX
3aKPCIUICHHUS | TIPEAYIPESKICHUIO, IPOBOANTE JUATHOCTUKY YUCOHBIX HOCTHKCHUN
3HaHUN
161 | 6 ]IOBTOpeHHe.hdoneKynﬂpHaﬂ(pH3HKa_ 1u Ypox Hay4autbcs ananu3upoBaTh AOMYIIEHHBIE OIIUOKH, BBIIOJHATE PaboTy MO UX
3aKPEIUICHUS | TPEAYIPESIKICHUIO, IPOBOANTE JUATHOCTUKY YUCOHBIX HOCTHKCHUN
3HAaHUU
162 |7 [ToBTropenue. Tepmonunamuka. Tect 1u Kombunupo | HayuuThbcs aHATH3UPOBATH JOMYIICHHBIC ONTHOKH, BBITOIHITH PabOTy M0 UX
Nel?2 BaHHBIN MIPEIYTIPEKACHHUIO, POBOIUTH TUATHOCTUKY YUCOHBIX TOCTHKCHUH
YpOK
163 | 8 HOBTOpeHI/Ie. S JIEKTPOCTATHKA. 1g Ypoxk Hayuntbcs aHanm3MpoBaTh JOMYIIEHHBIC OMIHOKH, BRITIOTHATE Pa0OTy MO X
3aKpeIUICHHs | MPEXyNPeKACHUIO, IPOBOJUTH TUATHOCTHKY YUCOHBIX TOCTHKCHUI
3HAHHUMN
164 9 HOBTOpeHI/Ie_ 3aKOHBI TIOCTOSIHHOTO 19 Ypok Hayuntbcs aHanu3upoBaTh JOMYIICHHBIC OMTHOKH, BRITIOTHATE PadOTy MO UX
TOKA. 3aKpeIUICHHs | MPeIyNPeKICHUIO, IPOBOJUTH TUATHOCTUKY YUCOHBIX TOCTHKCHUH
3HAHUUN
165 10 IIQBTopeHHe_3aK0HLIHOCT0gHH0r0 1g Kombuaupo | HayuuThbest aHATM3UPOBATH JOIYIICHHBIC OITUOKH, BBITOTHATH PaboTy M0 UX
toka. Tect Nel3 BaHHBIN MpeTyNpexACHUI0, TPOBOJAUTH TUATHOCTHKY YU€OHBIX TOCTIKEHUH
YPOK
166 11 HOBTOpeHI/Ie‘ MarguTtdoe 1moJie. 1ua Ypok Hayuutbcst aHanu3upoBaTh AOMYIIEHHBIE OMMOKH, BBITIOJHATE PaboTy MO UX
3aKpeIieHUs] | MPeaynpexACHUI0, TPOBOAUTH TUATHOCTHKY YU€OHBIX TOCTIKEHUH
3HAaHUU
167 12 :HDBTOpeHHe.3HeKTpOMaFHHTHaH 1ua Ypok Hayuutbcst aHanu3upoBaTh AOMYIIEHHBIE OMMOKH, BBIIOJHATE PaboTy MO UX
MHIYKIISA. 3a1<penneflml MIPEAYIPEIKICHHUIO, POBOJUTH THUATHOCTUKY YIEOHBIX JOCTHKCHUM
3HAHUHN
168 13 HOBTOpeHI/Ie. 3JleKTpI/IquKI/II>'I TOK B 1y Ypox Hay4autbcst aHanu3upoBaTh AOMYIIEHHBIE OMUOKH, BBITIOJIHATE PaboTy MO UX
Pa3IMYHBIX CPEeax. 3AKPEIVICHHA | NPEAYNPEXNICHHUIO, IPOBOMTH HAHOCTAKY YYeOHBIX JOCTHKCHHN
3HAHUH
169 14 Hmogogaﬂ KOHMpOJbHAA pa60ma‘ 1g ypOK Hay‘II/ITLCH AHAJIM3UPOBATH JOMYIICHHBIC OIHI/I6KI/I, BBITIOJIHATH pa60Ty 0 ux
KOHTPOJISt MPEIYIPEKACHUIO, IPOBOIUTH TUATHOCTUKY YUCOHBIX TOCTHIKCHUI
HaHUU
170 15 O0o00marommii YpOK 19 Ypok Hayuurtbcs aHanu3upoBaTh JOMYIICHHBIC OIMIHOKHU, BRIIOTHATE PadOTy MO UX
3aKpEIUICHHS | MPEIyNPEKACHUIO, IPOBOIUTH TUATHOCTUKY YUCOHBIX TOCTHKCHUH

3HAHUH
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n/m | Te- -BO Ypoka XapakTepucTHKA JeATeJbHOCTH 00y4arouuxcst
MBI qa-
B CoB
pa3
ae
Jie
IJIEKTPOMATI'HUTHBIE 774
KOJIEBAHUA 1 BOJIHBI
1 1 I"apmonnueckue xonebaHus 1a N3yuenue Hayuutbcst 0OBSCHATH POJIb (PU3HMKH B KHU3HH YEJIOBEKA U €€ 3HAUCHHE B CUCTEME
2 2 Crnoxenue konebanuit. HerapMoHmueckue 14 HOBOI'O €CTECTBEHHBIX HayK; OOBSCHATh 3HAUCHUE NOHATUI: MOOenb, cunomesd, 3aKOH, Meopusl,
KONmeGanms Marepuana | 3HaThb OCHOBHBIC METOMBI U3yUCHUS IIPUPOJIBI; IOHUMATh 1 OOBICHSITH CYIIECTBOBAHHE
3 3 Koue6aTebHbIi KOHTYP 1q TPaHUI] IPUMEHUMOCTH Pa3INYHBIX (PU3NUECKUX 3aKOHOB 3HATh MTOHATHS KOJIEOaTEILHOTO
JIBYDKCHUSI, BBIHYKJICHHBIC KOJIECOAHMsL.
4 4 CB0OOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHNS. 1g Kom6uanpo | HayauTbest OOBSCHATH 3HAUCHHE TIOHATHH: CBOOOAHBIC 3IEKTPOMAarHUTHBIC KOJIEOAHNS,
BaHHBIN KOJIeOaTEeTbHOTO ABM)KEHHUS, BHIHY)KICHHBIE KOJICOaHMS.
YPOK
5 5 CoOcTBeHHas 4acTOTa IEKTPOMATrHUTHBIX 1g N3zydyenne | HayuamuTbes 0OBACHATH CMBICH (DM3UUYECKUX BEJINYNH: COOCTBEHHAS YacTOTa
Koyie6aHni B KOHTYpe HOBOTO 9JIEKTPOMAarHUTHBIX KOJIEOaHUH B KOHTYPE ; BBIpaXXaTh (PM3MUECKHE BEIMIUHBI B €IMHULAX
marepuana | CU; 3amuchiBaTh yCJIOBUE U pellIeHNE KOJIMYECTBEHHBIX U IpaduuecKux 3a1a4 1o
COCTaBJIEHHOMY AJIFOPUTMY
3] 3] ABTOKOJI€0aTEIBHBIN TeHepaTOp HE3aTYXAOIINX 1g Kombunupo | Hayuutbcs 00BSICHATH IPUHIMI paOOTH aBTOKOJIEOATENEHOTO TeHEPaTopa; MPUBOIUTE
3JIEKTPOMArHUTHBIX KoJjiebanuil JlaboparopHas BaHHBII IIPUMEpPBI HE3aTyXaKIUX B OKPYKAIOLIEM MUPE; 3allUChIBaTh YCIOBUE U PELIEHUE KOJIUYe-
pa60Ta No 1. I/IgMepeHHe MAardiuTHOMN YPOK CTBCHHBIX U I‘pa(I)I/IHeCKI/IX 3a4a4 o COCTaBJICHHOMY aJITOPUTMY
HMHAYKIUU.
7 7 BrIHYXICHHbIE 2JIEKTpOMarHUTHBIE KOJIeOaHMUsI. 1u N3yuenue Hayuntbcs 00BSACHATH 3HAUCHHUE OHATHI: CBOOOIHBIE 3JICKTPOMAarHUTHBIE KOJIeOaHus,
HOBOI'O K0JIeOaTEeIEHOTO JABIKCHHMSI, BEIHYKICHHBIE KOJICOaHuUs.
Marepuaia
8 8 ITepemeHnHsbIil TOK. AKTUBHOE COIIPOTHUBIICHHE. 1g VYpox HayunTbest onpenensTh HHIYKTUBHOCTD KaTyIIKH; IPUMEHSTh U BHIpaOaTHIBATh
JTa6opatopnas pa6ota Ne 2 "M3mMepenune NPaKTUKyM | NpaKkTHYEeCKHe HaBBIKK paboThl ¢ npubopamu; 3ddexTuBHO paboTaTh B IIape

WHJIYKTUBHOCTH KaTyIIKU'".




9 9 JlelicTByrOMIIE 3HAUCHNUS CUIIBI TOKA W HATIPSKCHUSL. la Komb6uunpo | HayduTbcst onpenensiTs HHIYKTUBHOE CONPOTUBIICHHUE KaTyIIKH; IPUMEHATh 1 BBIPAOaTHIBATh
Karymka B 1ienu nmepeMeHHOT0 ToKa. IHIyKTHBHOE BaHHBII MPaKTUIECKHE HaBBIKU PAOOTHI ¢ Mprubopamu; 3PGEeKTUBHO padoTaTh B IMape
conpotusiieHre. JlJaboparopuas padorta Ne YpOK
3"N3mepeHre UHAYKTUBHOTO
COIIPOTUBJICHHUA KATYIIKH.

10 10 | Kongpencarop B uenu nepeMeHHOro Toka. EMkocTHOE 1g Ypok Hayuutbcs onpenensaTs CUly TOKA B LIENU CIIEPEMEHHBIM KOHIAEHCATOPOU; IPUMEHATD U
conportusiieHne. JlabopatopHas padora Ne 4" NPaKTHKyM | BbIpa0aThIBaTh NPAaKTHYECKUE HABBIKK paboThI ¢ mpubopamu; 3h(heKTHBHO paboTaTh B Iape
HSMepeHI/IC CHUJIBI TOKaA B LICIIHU IICPEMCHHOI'O
TOKa C KOHJIeHCaTOpoM".

11 11 3axoH OMa A71s ocleA0BaTeNbHOM dIEKTPUUECKON 1g W3zydyenue | 3HaTh ompeeneHne EpeMEHHOT0 AIEKTPHYECKOTO TOKa, GopMyInpoBKy 3akoHa Oma.
L[ENH NEPEMEHHOr0 TOKa HOBOTO Hay4uTtbest IPUMEHSATh MMEIOLINECs 3HAHUS K PELLIEHNUI0 KOHKPETHBIX 3a/1a4; IPaMOTHO 0(hopM-

Marepuana | JATb PElleHHe 3a1a4 B TETPaIH; HCI0JIb30BaTh MATEMATHUECKUH anmapaT B pElIeHHH 3a/a4 Ha
ypokax ()M3MKH; OBJIa/IeBaTh HAYYHBIM [OJX0/I0M K PEIICHHIO PA3IMYHbIX 33134 110 TeMe

12 12 | 3axon OMa aJis napajuieaIbHOM NEKTPUUIECKON Lenu 1g KombOuampo | Hayuurtscs npuMeHATh MMEIOIINECS 3HAHHA K PEIIEHUIO KOHKPETHBIX 33/1a4; PAMOTHO 0(hopM-
TIEPEMEHHOTO TOKA. BaHHBIN JATB pelIeHNe 3a/1a4 B TETPAAH; UCIOIb30BaTh MATEMAaTHUECKHUI allliapar B PeLICHUHN 33/1a4 Ha

YPOK ypoKax (hM3MKH; OBJIaJICBaTh HAYYHBIM ITOJIXOJ0M K PEIICHHUIO PA3IMYHBIX 33134 110 TeMe
13 13 | MomHocTh B LIeNU NepeMEHHOro ToKa. Pezonanc B 1g Ypok Hayuntbcst 0OBSCHATH sSIBICHHE pe3oHaHca. HayuuTbes 0OBsICHATH 3HAUCHHE TTOHATHI:
3MEKTPUYECKHX LETSIX IEPEMEHHOTO TOKa. 3aKpeIUICHHS | TIEPEMEHHBIH TOK,MOITHOCTh
3HAHUH
14 14 | BxoaHoii KOHTPOJIb 1 Ypok Hayuutbcst cucteMaTu3npoBaTh M BOCIIPOU3BOUTH 3HAHUS M HABBIKU, TIOJTyUYEHHBIC TTPH
KOHTPOJIS U3yYCHUH TEM
HaHUU

15 15 | TpancdopmaTop. IIpoH3BOACTBO W HCIOIB30BAHHE 1 Ypok HayunTtbcs onpenensTs 4uciio BUTKOB B 0OMOTKax TpaHc(hopMaTopa; MIPUMEHSITh U BBIpa-
JIIEKTPUYECKOl Hepruu. JlaGoparopHas padora Ne 5 IPAKTUKYM | OaThIBaTh NPAaKTHYECKHE HABBIKH pabOTHI ¢ mpudopamu; 3G deKTuBHO paboTaTh B Hape
"OnpeneneHI/Ie Ypclla BUTKOB B OOMOTKax
TpaHcopmaropa'.

16 16 | l'eneparop TpexdazHoro Toka. ACHHXPOHHBIN 1g Ypok HayuuTtbcsi npuMeHsATh UMEIOIMECS 3HAHHUS K PELICHUIO KOHKPETHBIX 33]]a4; TPAMOTHO 0(OpM-
Tpex(asHBIi JBUTATENE 3aKpeIUIeHHs! | JIATh PelIeHNe 3a/iau B TeTPAH; HCTOIb30BaTh MATEMaTHYECKUH aNapaT B PEIICHNH 33134 Ha

3HAHWI ypOoKax (M3HMKH; OBJIaICBaTh HAYYHBIM MOJX0IOM K PELICHUIO Pa3IMYHbBIX 33/1a4 [0 TEME

17 17 | KonTpoabHas padora Nel «JaeKTpoMarHuTHbIE 1g Ypoxk Hayuutbcs cucreMaTn3npoBaTh U BOCIPOU3BOANTS 3HAHUS M HABBIKH, IOy YEHHBIE TIPU
KOJIe0aHUS» KOHTpPOJISL | M3YYEHHH TEeMbI. « DJIEKTPOMArHUTHBIE KOJICOAHMS»

HaHU
18 18 | DnexTpomMarHUTHOE NOJ€E U IEKTPOMArHUTHAs N3zydyenne | Hayumrtbcs 0OBACHATH 3HAUEHUE NOHATHI: SJIEKTPOMArHUTHOE TI0JIE U 3JIEKTPOMArHUTHAS
BOJIHA HOBOTO BOJIHA
MaTepuana
19 19 | I'enepanus >eKTpOMarHUTHBIX BOJIH. 1g W3yuenne | 3HaTh MOHATUE DJIEKTPOMATHUTHOMN BOJHBI. 3HATh ONpPE/ENICHHE IPOAOJIBHBIX U IONEPEYHbIX
HOBOTO BOJIH, 3aKOHBI IPEJIOMIICHUS U OTPasKEHUsI CBETA
Marepuasia
20 20 OTpakeHue >JIEKTPOMAarHUTHBIX BOJIH 1g KomOunupo | HayuuTbcs 0OBSICHATH CBOMCTBA AIIEKTPOMArHUTHBIX BOJH

BaHHBIN




YPOK

21 21 | IlpenomieHue 31eKTpOMAarHUTHBIX BOJIH. OTpakeHue 1g KomOuuMpo | 3HaTh COBPEMEHHBIE CPEICTBA CBA3MU: Nepeaada MHYOPMALMH Ha PACCTOSHHUE C TOMOIIBIO
U TIPENIOMIIEHHE 3JIEKTPOMATHUTHBIX BOJIH. BaHHBIN nasepa, paauorIOKaIus.
YPOK
22 22 | Unrepdepenmus. UnTepdepeHtus 1g KombOuampo | 3Hath ompeneneHue MPOAONbHBIX U MOMEPEIHBIX BOJH, 3aKOHBI TIPEIIOMIICHHUS U OTPaKCHUS
3IEKTPOMArHUTHBIX BOJIH. BaHHBIN cBeta. HayanTbcst OOBSICHATD SBICHNE HHTEPHEPCHIUS JIEKTPOMArHUTHBIX BOJH.
YPOK
23 23 | dudpakuns u momspuzanus SJeKTPOMarHUTHBIX 1g KombOuaupo | 3Hath ompeneneHue MPOAONbHBIX U MOMEPEIHBIX BOJH, 3aKOHBI TIPEIIOMIICHHUS U OTPaKCHUS
BOJIH. J{U(paKys 3JEeKTPOMATHUTHBIX BOJIH. BaHHBIN cBetato HayanThes 0OBACHATH sIBICHUE OM(PAKINS SIEKTPOMArHUTHBIX BOJIH, TOJIIPU3ALHIO
Ionsipu3anust 377eKTPOMarHUTHBIX BOJH YpOK 3IEKTPOMAarHUTHBIX BOJH
24 24 | Dddexr Jomnepa. [IpuHIMITBI paanOCBS3H. 1g W3ydyenue | 3HaTh COBpeMEHHBIE CPENICTBA CBSI3H: Iepeaaya nHpopMalny Ha PacCTOSIHUE C TIOMOIIBIO
HOBOTO na3epa, paauoIOKaIys.
MaTepuaia
25 25 | Tenesunenue. Pa3Burue cpeacts cBs3u 1g VYpox 3HaTh COBPEMEHHBIE CPEJICTBA CBS3MU: Nepeaaya HHHOPMALMK Ha PACCTOSTHUE C TOMOLIBIO
3aKperieHus | Jla3epa, paauoiIoKaIysl.
3HAHUH
26 26 Pannoactponomust 1a Ypox 3HaTh COBPEMEHHBIC CPEIICTBA CBS3H: Mepeaaya HHGOPMAIIMK Ha PACCTOSIHUAE ¢ TOMOIIBIO
3aKpeIUICHHs | Jla3epa, pajnoIOKalus.
3HAaHUU
27 27 | KonrpoabHas padora Ne2 «aeKTpoMarHuTHas 1g Ypoxk Hayuutbcs crcTeMaTu3npoBaTh U BOCIPOU3BOANTS 3HAHUS M HAaBBIKH, IIOyYEHHBIE TIPU
BOJIHA» KOHTPOJIS HM3Y4EHHUH TEMBI. « DIEKTPOMAarHUTHAs BOJIHA
HaHUI
28 28 | Cser kak anekTpoMarHuTHas BomHa. CKOPOCTB CBETA. 1g N3ydenne | 3HaTh O COBPEMEHHBIX BO33PEHUAX HA MIPUPOLY CBETA U KOPIYCKYJISIPHO-BOTHOBOM Ayallu3Me
HOBOTO 3HaTh METO/bI ONIPEEIICHHUS CKOPOCTH CBETA
MaTepuana
29 29 HNurepepenuys ceera. KorepeHTHOCTH lg UzyucHue HayunTbest 00BSACHATH 3HaUEHHE TTOHATUH TIPEIIOMIICHHS CBETa, IOJITHOC BHYTPEHHEE
HOBOTO OTpa)XKCHME CBETA: ; 3aIKCHIBATh YCIOBHE M PEIICHHE 3a/1a4 110 COCTaBICHHOMY aJITOPUTMY
MaTepHaa
30 30 | lpumenenue nnrepdepeHimu. 1u Kombuuupo | YMeTs 0OBACHATH SBICHUCHHTEPPEPEHIINH, TPUBOAUNUTE IPUMEPHI UCIIOIB30BAHUS SBICHUS
BaHHBII B OKpY’KarolleM MUpe
YPOK
31- 31- | Pemenne 3anau o reme "HHTepdepenuus ceera” 2y Ypoxk HayunTbcst IpIMEHATH HMEIOIINEcs 3HAHHS K PEIICHHI0 KOHKPETHBIX 3aa9; TPaMOTHO 0(popM-
32 32 3aKpeIUIleHus | JIATh PElIeHHe 33124 B TeTPa/i; HCIIONb30BaTh MATEMATHYECKH annapaT B pelIeHUH 3aJa4 Ha
3HAHUN ypoKax (hM3MKH; OBJIAIeBAaTh HAYIHBIM ITOJXOA0M K PEIICHHUIO Pa3IMIHBIX 3324 110 TeMe
33 33 | Audpakuus cera. 1g KomOuaupo | HayuuTbcs 0OBACHATE SBICHUE OUPPAKIUS SJICKTPOMATHUTHBIX BOJH, ITOJISPH3AIIHIO
BaHHBIN 3IEKTPOMArHUTHBIX BOJIH
YPOK
34 34 30HHAas TUTACTUHKA, TU(PPAKIIHSI Ha IPETSTCTBHIX 1la Kom6unmnpo | HayuuThcst mpuBOAUTH MPUMEPHI TU(DPAKIIUN B OKPYKAIOIIEM MUPE
BaHHBIN
YPOK
35 35 | Jludpakinnonnas pemerka. 1u KoMOunmpo | YMeTh 0OBSICHATH siBIIeHUE nudpakmun
BaHHBIN
YPOK
36 36 | JlaGoparopuas paGora Ne 6 "OIllEeHKa IJTHMHBI J L Ypok Hayunrtbcs onileHHBaTh AJMHY CBETOBOI BOJHBI; IPUMEHSATH U BEIPAOaTHIBATh MPAKTHUECKUE
CBETOBOI BOJIHEL o HAGITIOICHUIO NPaKTUKYM | HaBBIKH paboTHI ¢ mprbopamu; 3¢ deKTHBHO paboTaTh B mape

TudpaKIuy Ha ienu".




37 37 | aboparopuas paGotra Ne 7 "OnpeneneHue 1u Ypoxk Hayuutscs onpenenars CieKTpalbHYI0 YyBCTBUTEIHLHOCTD IJ1a3a YeJI0BEKa; MPUMEHSTh U
CIICKTPAIBHBIX TPAHHI YyBCTBHTEIBHOCTH NPaKTHKyM | BbIpa0aThIBaTh NPAaKTHYECKUE HABBIKK paboThl ¢ npubopamu; 3h(heKTHBHO paboTaTh B ape
Ij1a3a YCJIO0BCKa C IIOMOIIBIO
TU(HPaKIIMOHHON PEIIETKH
38 38 | lomorpadus 1u W3yyenue HayuunTbest nprBOANTH NpUMEPHI HHTEP(EPEHIIMN CBETaB OKPYIKAIOLIeM MUpPE
HOBOI'O
Marepuaa
39 39 | Hucnepcus cera. 1u N3yuenue YMeTh OOBACHATH SIBIICHUE AUCIIEPCHU
HOBOT'O
Marepuaia
40 40 | Bunel cnekTpos. 1a N3yuenue OKcreprMeHTaIbHOE HAOMIOACHNE BOJTHOBBIX CBOMCTB CBETA
HOBOT'O
Marepuaia
41 41 | JaGopatopras paGora Ne 9 "KauecTBeHHBIIH 1g Ypok HayunTtbcs mpoBOOUTE KAUeCTBEHHBIH CIICKTPATBHBIN ; IPUMCHSTH U BRIpa0aThIBaTh
CIIeKTpasIbHEI aHamms3". MPaKTHKyM | MPaKTHYECKHE HABBIKH PaOOTHI ¢ mpubdopamu; 3¢ dekTnBHO paboTaTh B mape
42 42 | Honspusauus ceeta 1g KomOurupo | 3HATh U MOHMMATh OTIMYUTEIBHBIE OCOOCHHOCTH 3JICKTPOMATHUTHBIX BOJIH, O0JIACTH
BaHHBII MIPUMEHEHHUS YCTPOICTB,
YPOK
43 43 Paznuunble BUBI 3JIEKTPOMAarHUTHBIX U3IYyYEHUN, UX 1a KomOunupo | 3HaTh U MOHMMAThH OTIMYUTEIIBHBIC OCOOCHHOCTH 3JICKTPOMArHUTHBIX BOJIH, 00JIaCTH
CBOMCTBA U IIPaKTUYECKOe IpuMeHeHue. [IpuHnun BAHHBII IIPUMEHEHUs yCTPOUCTB,
Depma YPOK
44 44 Pewenue 3agau no teme «BonHOBas onTUka» 1a Ypox Hcnosp30BaTh MaTeMaTHICCKHIA anliapar B PEIICHUH 3a/1a4 Ha YpoKaxX (DU3UKH; OBJIAICTh
3aKpEIUICHUS. | HAayYHBIM IIOAXOJ0M K PEIICHUIO Pa3IM4HbIX 3a/1a4 [10 TEME
3HAHUU
45 45 | O0oOmeHne «BOJHOBAS OTITHKAY 1g Ypok Hcnonp30BaTh MaTeMaTHICCKHIA aNlTapat B PEIICHHH 3a/1a4 Ha YPOKaX (PU3HUKH; OBIAJETh
3aKpeIUICHHUs | HayYHBIM ITOJX0J0M K PEIICHUIO pa3IHYHBIX 33724 10 TeMe. BBIpaKaTh (PU3HICCKHe
3HaHUH BenU4MHEI B eauHuIax CU; 3anmceIBaTh yCIOBUE U PELICHNE KOJTHMYECTBEHHBIX U
rpau4ecKux 3a7a4d IO COCTABICHHOMY AJITOPUTMY
46 46 | IIpoMeKyTOYHBIH KOHTPOJIb 1g Ypok Hayuutbcst cucteMaTu3upoBaTh U BOCIIPOU3BOJUTh 3HAHUS U HABBIKU, IIOJyUYEHHBIE IIPU
KOHTPOJIS U3yYCHUH TEM
HaHUU
47 47 3aKOHBI OTPAKEHUS U TPEIOMIICHHS CBETa 1a N3yuenue 3HaTh OCHOBHBIE 3aKOHBI T€OMETPUIECKON ONTHKU. HayduThCst OOBSICHATH SIBICHUE
HOBOT'O OTpaXXKCHU U IIPEJIOMJICHUS CBETA
Marepuaia
48 48 | llonHoe BHyTpeHHEE OTpaKeHUE 1u N3yuenue 3HaTh OCHOBHBIEC 3aKOHBI T€OMETPUIECKON ONTHKU. HayduThCst OOBSICHATH SIBICHHE
HOBOI'O BHYTPEHHET0 OTPaXKEHUS
Marepuana
49 49 | Pemenue 3anau o TeMe " 3aKOHBI OTPAXKEHUS U 1g N3ydyenne | Mcnonp3oBaTh MaTeMaTHUECKUH annapaT B pelICHUH 3a/ad Ha ypoKax (pu3nKu; oBlIaieTh
npeaoMIIeHus cBeTa'. HOBOTO HaYYHBIM IT0JIX0JIOM K PEIICHHUIO Pa3IMuHbIX 33/1a4 10 TeMe. BBIpaxaTh pusnueckue
MaTepuana | Benu4uHBI B eiuHUNax CU; 3anuchiBaTh YCIOBUE U PEIICHUE KOTHYECTBEHHBIX U
rpadu4YecKux 3a/1a4 0 COCTaBJICHHOMY JITOPUTMY
50 50 | Uzmepenue nokasarens MpeIoOMIIEHUS CTEKIIA. 1g Ypoxk Hayuntbcs onpeaensTs Noka3aTellb NPEIOMICHHS CTEKIIa

3aKpEIUICHUSI




3HAHUH

51 51 JaGopatopuas pabora Ne 8 "I/I3MepeHI/Ie 1a Ypoxk Hay4autbcst onpenensTs moka3aTeNb MPEeIOMIICHHUS CTEKIa ; MPUMEHSTh U BEIpadaThIBaTh
[T0Ka3aTe ISl IPEIOMIICHHS CTeKIa", MPAKTUKYM | TPAKTHYECKHE HABBIKK paboOTHI ¢ mprubopamu; 3pPexkTHBHO paboTaTh B mape
52 52 3epkana 1a Ypok 3HaTh OCHOBHBIC 3aKOHBI TCOMETPHYCSCKON ONITHKU
3aKpeTICHHS
3HaHUHU
53 53 | JIunssL 1u Ypok 3HaTh OCHOBHBIE 3aKOHBI F€OMETPHUUECKON ONTHUKU
3aKpeTICHUS
3HaAHUU
54 54 | ®opmyra TOHKOH JIMH3bI 1g Wsyuenne | Hayuutbes npumensts (POPMYITY TOHKOM JTMH3BI
HOBOTO
Marepuana
B55- 55- | Pemenue 3agau o teme " JInu3el". 24 Ypox Hcnonp30BaTh MaTeMaTHICCKHIA anlllapat B PEHICHUH 3a/1a4 Ha YpoKaX (DU3UKH; OBIAJICTh
56 56 3aKpeIUICHUs | HayYHBIM ITOJXO0J0OM K PEIICHHIO pa3IHYHBIX 33a7a4 10 TeMe. BRIpaKaTh (PU3HICCKIe
3HaHUU BeNM4MHBI B enrHuiax CH; 3anucsiBaTh yCJIOBUE U PEILIEHUE KOJINYECTBEHHBIX U
rpaUdecKuX 3a7a4d IO COCTABICHHOMY aITOPUTMY
57 57 | I'ma3 xak ontuyeckas cuctema. 1g KomOuampo | 3HaTh OCHOBHBIC 3aKOHBI T€OMETPUICCKON ONTHKA
BaHHBIN
YPOK
58- 58- | Pemenue 3agau no teme "CBETOBbBIE BEIUYUHBI". 2q Ypok Hcnonp30BaTh MaTeMaTHICCKHHA aNllapaTt B PEIICHNH 3a/1a4 Ha YpoKaX (PU3HUKH; OBIIAJACTh
59 59 3aKPEIUICHHUS | HAYYHBIM MOJXOIOM K PEUICHUIO PA3IUYHBIX 33144 [0 TEME. BRIPAXKATh PU3HUCCKUC
3HAHUH BenMuuHbI B equHuIiax CH; 3anuchIBaTh YCIOBHE U pelIeHHE KOJTUYECTBEHHBIX U
rpad)MUecKuX 3a7a4 M0 COCTABICHHOMY AJITOPUTMY
60 60 OnTuyeckue mpudopbI 1u Ypox 3HaTh OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKHU,0JIaCTH MPUMEHEHHS YCTOMCTB
MIPAKTUKYM
61 61 Pazpemaroniast cmocoOHOCTh ONTUYECKUX MPUOOPOB. 1g Ypok HayuuTtbcst 0OBSICHATH 3HAYCHHUE TIOHATHI: pa3peliaroiias CliocOOHOCTh ONTHYSCKIX
MPAaKTUKYM | IpHOOPOB.
62- 62- | Pemenne 3amau nmo teme" I'eomerpudeckas ontuka' 1u Ypok Hcnonp3oBaTh MaTeMaTHUECKHi anmapar B pelieHUH 3a4a4 Ha ypokax (pu3uku; oBlaieTh
63 63 3aKpeIieHUs] | HayYHBIM MOAXO0JI0M K PEUISHUIO Pa3IMIHbIX 33/1a4 110 TeME. BhIpaXaTh (hU3HUeCcKue
3HaHUU BeNM4MHBI B erHuuax CU; 3anucsiBaTh yCJIOBUE U PEILIEHHE KOJTMYECTBEHHBIX U
rpa)U9ecKuX 3a7a4d M0 COCTABICHHOMY JITOPUTMY
64 64 ToueuHbIll HCTOYHHK. 3aKOHBI OCBEIICHHOCTH. 1g KombOuaupo | Hayuutbcs 0OBSICHATH 3HAUCHHUE MOHATHI: TOUCYHBIH HCTOYHUK. 30Ha OCBEIICHHOCTH
BaHHBIN
YPOK
65- 65- | O6omieHNEe TeMbI "DICKTPOMArHAUTHBIE 1g Ypok Hcnonp30BaTh MaTeMaTHICCKHIA aNlTapat B PEIICHH 3a/1a4 Ha YpoKaX (PM3UKH; OBIAIETh
66 66 | BOMHE" 3aKpEIUICHHS | HAyYHBIM ITOJX0JI0M K PEHICHHUIO Pa3IHMYHBIX 33724 10 TeMe. BBIpaKaTh (PU3HICCKHE
3HaHUN BeNnuuMHbI B eruHuiax CH; 3anucbiBaTh yCJIOBUE U PEILIEHUE KOJTMYECTBEHHBIX U
rpaduueckrx 3a1a4 M0 COCTABIEHHOMY JITOPUTMY
67 67 KontpoabHas padora Ne 3 «OnTuka 1 Ypok Hay4autbcst cucteMaTu3upoBaTh M BOCIIPOU3BOIUTH 3HAHUS ¥ HABBIKHU, TIOJTYYEHHBIC TIPH
KOHTPOJISI U3yYeHHUH TEMBI: « OTITHKA
HaHUU
68 68 | IIpenenvHOCTH M aOCOMIOTHOCTH CKOPOCTH 1u N3yuenue layauutbest 0ObCHATH SIBICHUE MPEACTLHOCTH U a0CONIOTHOCTH CKOPOCTH
HOBOTO
Marepuana
69 69 Tloctynartsl criennanbHOM TEOPUHU OTHOCUTEIIBHOCTH 1a N3yuenue 3HaTh JEMEHTHI CIIeIUaIbHOW TEOPUH OTHOCUTENBHOCTH. [locTynaTel DWHIITEHA
OifHITeHA HOBOT'O




Marepuaa

70 70 | IIpocTtpancTBO 1 BpeMst B CliEHIMATIbHOM TEOPUHU 1u Nzyuenue 3HaTh JIEMEHTHI CIIeIHaIbHOW TEOPUH OTHOCUTENBHOCTH. [TocTynaTel DiiHIITEiHA
OTHOCHTEJILHOCTH. HOBOTO
MaTepuaa
71 71 | PenstuBucTCKHMil IMITYTIBC. 1g Kombunmnpo | 3uats o mpencraenerne CTO kak pusmyaeckoii TEOpUH ¢ BRIICIICHIEM €€ OCHOBaHHM, S/1pa U
BaHHBII BBIBOJIOB-CJIEICTBUH
YPOK
72 72 | CBs3p IONHOI SHEPTHH, IMITYJIECA U MACCHI Tela. 1g Kombunupo | 3uats o mpencraenerne CTO kak puzudeckoit TeOpHH ¢ BBIICIICHIEM €€ OCHOBaHUM, sApa U
BaHHBII BBIBOJIOB-CJIEICTBUH
YPOK
73 73 PenaruBucTckue 3aKOHbI COXpaHEHUS. 1g Kombunupo | 3uate o mpencraenenne CTO kak puznyeckoii TEOpUH ¢ BBIICICHHEM ¢ OCHOBAHMM, sIpa U
BaHHBII BBIBOJIOB-CJICJICTBUI
YPOK
74 74 | 3aKoHBI COXpaHEHUs SHEPTUH U UMITYJIbCA. 1g Kom6uuupo | 3nath o npencrasienre CTO kak ¢puznueckoil Teopuu ¢ BhIZICICHUEM €€ OCHOBaHUH, s1pa U
BaHHBII BBIBOJIOB-CJICICTBUI
YPOK
75 75 3aK0H B3aMMOCBSI3U MacChl M SHEPTUU JJIsI CUCTEMBI 1u Kombunupo | 3uate o mpeacrasienne CTO kak Gu3ndeckoil TCOPUH ¢ BBIJCICHUEM ¢€ OCHOBAHHUIA, spa U
YacCTHULL. BAHHBII BBIBOJIOB-CJICJICTBUI
YpOK
76 76 | Hoctynars! u 3akons CTO. 1g Uzyuenne | 3HaTh 0 mpenctasineHne CTO xak pU3MUECKON TEOPHUH C BEIICIICHUEM €€ OCHOBaHUM, AApa u
HOBOTO BBIBOJIOB-CIIE[ICTBUI
MaTepuana
77 77 | KonrpoabHas padora Ne 4 «DjieKTpOMarHuTHbIe 1g Ypoxk Hayuutbcs crcTeMaTu3npoBaTh U BOCIPOU3BOANTS 3HAHUS M HABBIKH, MOTyYEHHBIE TIPU
KOJIe0aHUS 1 BOJIHBD) KOHTPOISl | M3y4eHHH TeMbl: «ONTHKa»
3HaHUU
KBAHTOBAS ®U3UKA 51 u.
78 1 Bo3HuKHOBEHHE yUeHUS O KBAaHTaxX 1g W3yuenune | BosHOBBIE cBO¥icTBA yacTuil. Judpakuus snexktponos. ['umnoresa ae bpoiins (1923).
HOBOT'O BeposiTHOCTHO-CTaTUCTHYECKUN CMBICH BOJIH Je bpoitns. [Ipunuun HeonpeaeneHHocTen
Matepuana | ['eifserbOepra
79 2 T'unore3sa [1nanka o kBaHTax. 1g Uzyuenne | BomHOBEIE cBoVicTBa yacThll. Judpakuus snexrponos. ['mmoresa ne bpoiins (1923).
HOBOT'O BepositHOCTHO-CcTaTUCTHYECKUM CMBICA BOJH Jie bpoiins. [Ipuniun HeonpeaeneHHocTen
Matepuana | [eifserOepra
80 3 3akoHn Credana- bonprmana. CBS3b SHEPTHU C 1g Uzyuenne | HayduThcs 0OBACHATH CMBICHT (YU3NYECKHUX BEIUYWH, 3HATh 3akoH CredaHna- bomsimana,
4acToToH (POTOHA. HOBOTO CBSI3b SHEPTHUH C YacTOTOH (DOTOHA.
MaTepuana
81 4 dotoanexrpuueckuii agdexr. Onbirer CToeToBa 1g N3zydyenne | Hayunrtbes 0OBACHATH ONBITHI 1O (GOTOI(P(EKTY; TPHUBOANTD NPUMEPHI.
HOBOTO
MaTepuaia
82 5 Ypasraenue DiHmTeHA 15 hoTo3hdekTa. 1g Ypok YMeTh 00BSICHATS SIBIEHHE BHYTPeHHET0 GoTo3hdexra
MPAaKTHKYM
83 3] [Ipumenenne poroapdexra. 1g Ypok 3HaTh MPUMEHEHUS ABICHUS (POTOIPPEKTa B OKpYyKAIOIIEM MHPE
MPAaKTHKYM
84 7 XUMHUUECKOe JIEUCTBUE CBETA. 1u Ypok TIpUMEHEHHUS ABJIeHUS HOTOdh(HEeKTa B OKPYKAIOIIEM MHUPE
MPAaKTHKYM
85 8 O6006menne TeMbl «PpoTo3hhexT 1g Ypoxk Hcnonp30BaTh MaTeMaTHIECKHUHA anliapaTr B PEIICHNH 3a/1a4 Ha ypoKaxX (PM3MKH; OBIA/IETh




3aKpeIUICHNs | Hay9IHBIM HOIXOIOM K PEUICHHIO PA3TMYHBIX 3314 [0 TeME. BEIPaKaTh (PH3MUECKUE
3HaAHUM BeImIuHEI B equHAaXx CH; 3anmchIBaTh yCIOBHE M PEIICHHE KOTNYECTBECHHBIX 1
rpaUIecKnX 3a7a4d IO COCTABICHHOMY JITOPUTMY
86 o) CsetoBoe napnenue. @oton. mmynse GoTona. 1u Kom6unmpo | HayuuThcs cUCTEMAaTH3HPOBATH ¥ BOCIIPON3BOIUTH 3HAHKS M HABBIKHU, TIOJYYECHHBIC TIPH
BaHHBII usyuenuu Tembl ' DoTOIPPEKT"
YPOK
87 10 | Omprter JIeGenenra. 1g Wzyuenne | HayunThcs 0OSCHATH paclpoCTpaHEHHE CBeTa KaK KBAaHTOBBIN 3JICKTPOMArHUTHBIHN IIpoIiecc,
HOBOT'O TIPOSIBIIAIOIIMI BOJIHOBBIE WIIM KOPIYCKYJISIPHBIE CBOMCTBA B 3aBUCUMOCTH OT
MaTepuaja | 3KCIIEpUMEHTAJIbHON CUTyaluu
88 11 | OmbiThl, 0OHapYKMBAIOIUE KOPIYCKYIISIPHbIE 1g Kom6uunpo | HayuuTbest 0OBSCHATH pacpOCTpaHEHHE CBeaT Kak KBAHTOBBIH JIEKTPOMArHUTHBIH ITPoOLIece,
CBOICTBa CBeTa. BaHHBIN MIPOSBIISIIOIIUI BOJHOBBIE MM KOPIIYCKYJISIpHBIE CBOMCTBA B 3aBUCMOCTH OT
YpOK SKCHEPUMEHTAIBHON CUTYaINH
89 12 | O606uieHue TeMbl «CBETOBBIE KBAHTBD) 1g VYpox Hcnonp3oBaTh MaTeMaTHUECKHi anmapar B pelieHUH 3aa4d Ha ypoKax (pu3nKu; oBlaseTh
3aKpeIUICHHs] | HayYHBIM MOJXO0J0M K PELICHHIO PAa3IMYHBIX 3a]a4 110 TeMe. BhIpaXaTh QU3NUECKHE
3HaHUH BennuuHbI B equHuax CH; 3anuceIBaTh yCIOBUE U PELICHUE KOJUUECTBEHHBIX U
rpaduyecKux 3a/1a4 10 COCTaBJICHHOMY JITOPUTMY
90 13 | Hoka3arenbCcTBa CI0KHONU CTPYKTYpPHI aTOMOB. 1u KomOunupo | 3HaTh CTpoeHHE aToMa
BaHHBII
YPOK
91 14 | SnepHas Moaenb aToMa. 1g W3ydyenne | 3HaTh nocTynarsl bopa,JUCKPETHOCTh SHEPrETUUECKUX COCTOSIHUN aTOMOB
HOBOT'O
Marepuaia
92 15 | KsanroBsie noctynarsl bopa 1g W3yuyenne | 3HaTh noctynarsl bopa,JUCKpPETHOCTh SHEPTETUUYECKUX COCTOSIHUI aTOMOB
HOBOT'O
MaTepuaia
93 16 OO0bsICHEHHE TTPOUCXOKICHUS JTMHEHYATHIX CIIEKTPOB 1g N3yuenue Hayuutbcst 00OBSICHATH BOJTHOBBIC CBOMCTBA YacTull. Judpaxiius snekTpoHoB. ['unoresa ne
HOBOT'O Bpoitns (1923). BeposSsTHOCTHO-CTAaTUCTHUYECKUN CMBICT BOJH Jie bpoiins. [Tpuaimn
MaTepuaia | HeompeaeleHHocTel [ eiizenOepra
o4 17 | lpuHuun cooTBeTCTBUSA. 1u Kombunupo | HayuuThcst 00BSICHATH BOJHOBBIC CBOMCTBA yacTuil. Jludpakius 31ekTpoHoB. ['umoresa ae
BaHHBIN Bpoitns (1923). BeposSsTHOCTHO-CTAaTUCTHUYECKUN CMBICT BOJH Jie bpoiins. [Tpuaimn
YPOK HeonpezeneHHocTel [ eitsenbepra
95 18 Penrenne 3amau o teme " JInneiuareie 1a Ypok Hcnosp30BaTh MaTeMaTUYCCKHIA anllapar B PEUICHUH 3a/1a4 Ha YpoKaxX (PU3UKH; OBIAJICTh
crieKTph!" 3aKPETUICHNs | HAyYHBIM MOJXONOM K PEILICHHIO PA3IMTHBIX 3224 IO TeMe. BbIPAXKATh ¢usndeckre
3HaHUU BeNM4MHBI B eruHuuax CU; 3anucsiBaTh yCJIOBUE U PEILIEHUE KOJIMYECTBEHHBIX U
rpa)U9ecKrX 3a7a49 IO COCTABICHHOMY JITOPUTMY
96 19 | Onwir @panka u 'epua 1g Komburupo | 3Hath moctynatel bopa, AMCKPETHOCTH SJHEPTETHYECKIX COCTOSHIA aTOMOB
BaHHBII
YPOK
97 20 | KopnyckynspHo-BOJIHOBOI Tyanu3M. 1g N3ydyenne | HayuuTbcs 0OBSCHATH SIBICHUS KOPITYCKYJISIPHO-BOJHOBOTO Ayali3Ma
HOBOTO
Marepuaa
08 21 BosiHOBBIE CBOMCTBA YacTHIl BEIIECTBA 1la KomOunmnpo | HayuuThcst OOBSACHATH BOJTHOBBIC CBOMCTBA YACTHI] BEIIECTBA
BaHHBIN
YPOK
99 22 | CooTtHOmeHme HeompeaeneHHoCcTel | eitzenbOepra. Wzyuenne | HayunTscst 0OBACHITH BOJIHOBBIE CBOICTBA yacTHIl. Jndpaknus amekTpoHoB. ['unoresa ne
HOBOT'O Bpoitns (1923). BeposSsTHOCTHO-CTAaTUCTHYECKUH CMBICI BOJH Jie bpoiins. [Tpuamn

Mareprana

HeompeneneHHocTel I eiizendepra




100 23 | DieMeHTBI KBAHTOBON MEXaHUKH 1u Kom6unmnpo | HayduThcst OOBSICHATH BOJTHOBBIC CBOMCTBA YacThil. Judpakmus 31ekTpoHoB. [ umoTes3a ae
BaHHBII Bpoitns (1923). BeposTHOCTHO-CTAaTUCTHYECKUH CMBICT BOJH Jie bpoiins. [Tpuamn
YPOK Heonpenenennocrel I 'eiizendepra
101 24 CnvH 3J1eKTpoHa. 1ua Nzyuenue Hay4autbcst 00BACHATH 3HAUCHHE TTOHATHSI CITUH DJIEKTPOHA
HOBOTO
Marepuaia
102 25 | MHOrosnekTpoHHbIE aTOMbI. ATOMHBIE 1g N3zydgenne | Hayunrtbes 0OBACHATH 3HAUECHUE MOHATHI; MHOTOJIEKTPOHHBIE aTOMBL,ATOMHBIC
MOJIEKYJISIPHBIE CIIEKTPBL. HOBOT'O MOJIEKYJISIPHBIE CIIEKTPHI.
MaTepuana
103 26 | Jlazep. 1g KomOuampo | 3HaTh CBOWCTBA JIA3€PHOTO U3ITYICHUS
BaHHBII
YPOK
104 27 | Bunbl u mpuMeHeHueE 1a3epoB 1g Ypok 3HaTh CBOIICTBA JTa3epHOTO M3TydeHHS HaydnTbcss OOBSIHATH 3HAUCHHUE TTOHSATHIA:
3aKpEIUICHHS | J1a3ep, UHOYYUPOBAHHOE U3TYUeHUe
3HaHUU
105 28 | KonrpoJanHasi padora Ne 5" KpanroBas 1g Ypok Hayuutbcst cucteMaTu3npoBaTh M BOCIPOU3BOAUTE 3HAHUS U HABBIKU, IIOJyUYEHHBIE ITPU
du3nka" KOHTPOJIs u3y4yeHun TeMbl: «KBaHTOBas (usrKa»
3HAHUHI
106 29 AToMHOE SpO. 1a Ypox 3HaTh OCHOBHBIC CYIIICCTBOBABIIINE MOJICIIH CTPOCHHUS aTOMa, CYTh OIBITOB Pe3epdopma
MPAaKTUKYM
107 30 | CocraB aromusIx saep. HykiioHHas Moaens sapa. 1u Kom6uuupo | 3HaTh (GOpMYTHUPOBKY 3aKOHOB bopa, HaydnThcst OOBSCHATh U3YYSHUE U TOTIIOICHUS
BaHHBII DHEPI'UH DJIEKTPOHAMHU
YPOK
108 31 | SnepHble cuiabl. DHEPTHUS CBSI3H Apa. 1u Ypok Hayuntbcs 00BACHATH 3HAYCHHUE OHATHH SIepHBIC CUIIBI,3HEPTHS CBA3H SApa.
MPaKTUKYM
109 32 | SlnepHbie crieKTpsl 1g Ypok 3HaTh OCHOBHBIC METOIbI HAOMIOACHUSIN PETUCTPAIIH IIEMEHTAPHBIX YACTHII, HX
MPaKTUKYM | IPEMYIIECTBAa U HEAOCTATKU
110 33 | PagnoakTUBHOCTS. 1g Ypok Hayuntbcst 0OBSACHATH 3HAYCHHUE TOHATHS PAIHOAKTUBHOCTS.
MPaKTUKYM
111 34 | IlpaBuna cmenierns. DpdexT Meccbayspa 1g Kombunupo | 3Hats npaBmita cmemerus. Dp ekt Meccbayspa
BaHHBII
YPOK
112 35 | 3aKkoH paguMOaKTHBHOIO pacnaja 1g KombOunupo | Hayuutbes 00OBICHATH 3HAUCHUE MTOHATHUS paciial, 3HaTh GOPMYIHPOBKY MPaBHIIa CMEIICHHUS
BaHHBII
YPOK
113 36 | Craructuyeckuit XapakTep MPOLECCOB B MUKPOMHUPE 1u Kom6unmnpo | HayuuThcst OOBICHITH 3HAUCHHUE TIOHATHS PAINOAKTUBHOCTD
BaHHBIN
YPOK
114- | 37- | Pemenus 3agad mo teme "3akoH pagrioaKTUBHOTO 1la Ypox Hcmonb30BaTh MaTeEMaTHUECKHA anmapar B pelIeHr  3aad Ha ypokax (U3HWKH; OBJIAJETh
115 38 | pacmazma" 3aKpEeIUICHHUs | HayYHBIM HOIXOJIOM K PEUICHHIO PA3ITMYHBIX 3a/1a9 [0 TeME. BEIPaXKaTh (PU3MUECKUE
3HaHUH BennuuHbI B equHnIax CH; 3anuchIBaTh yCIOBHE U PEUICHNE KOJIMYECTBEHHBIX U
rpaduyecKux 3a/1a4 10 COCTaBJICHHOMY JITOPUTMY
116 39 | CroiicTBa HOHU3UPYIOIUX U3TYYECHUIL. 1g N3ydyenne | HayunTbcs 0OBACHATH CBOMCTBA MOHU3UPYIOMINX U3ITyYESHUI.
HOBOTO

Marepuajia




117 40 | Hozumerpus 1ua Ypoxk Hay4autbcst 00BACHATH 3HAUCHHE TOHATHS TO3UMETPHS
MPAaKTHKYM
118 41 | MeToabl perucTpanuu HOHU3UPYIOUTUX U3TYyUYEeHUN. 1u Nzyuenue 3HaTh METOJIBI PETUCTPAIIH HOHU3UPYIOMINX H3TYICHUH.
HOBOTO
MaTepuaa
119 42 | SlnepHble peakuuu. 1g Ypok Hayuntbcss 0OBACHATH 3HaUCHUE TIOHATHH IPOTOH, HEUTPOH, 3HATH CTPOCHHUE aTOMHOTO SIIpa
npakTuky™m | HayuuTbcsd mpuMeHATH UMEIOIUECS 3HAHUS K PEIIEHUIO KOHKPETHBIX 3a1a4
120 43 | Llennas peakuus AclIeHUs saep 1u Kom6uuupo | HayuuTbest 0OBSCHATH padOTY siiepHOTo peaktopa Hayuutbest cocTaBisiTh ypaBHEHHUS
BaHHBIN SIIEPHBIX peaKIMii, 3aIIChIBATh YCIOBHE U PELICHHUE 3aa4 110 COCTaBICHHOMY aJITOPUTMY
YPOK
121 44 | SlnepHblil peakTop. 1g Uzyuenne | HayuuThcst 0OBSACHITE paboOTy SICPHOTO peakTopa
HOBOTO
MaTepuana
122 45 | SlnepHas sHEpreTHka. 1g Ypok Hayuntbcst 00BSACHATE paboTy SIEPHOTO peaKTopa
MPAaKTHKYM
123 46 | TepmosiaepHbIii CUHTES. 1g Kombunupo | HayunThest 0OBACHATH 3HAUCHUE MTOHATHS TEPMOSACPHAS PEaKIIUs
BaHHBII
YpPOK
124 | 47 | DOneMeHTapHbIE YaCTULBI U AHTUYACTHILIBI. 1g Kom6uanpo | HayanTbest 0OBSCHATH 3HAUCHHE TIOHATHS JIEMEHTApHAS YacTHUIA, IPUBOIUTH IIPHMEPHI
IIpeBpamieHus 31eMEHTapHbBIX YaCTHII. BaHHBIN Pa3IMYHBIX BUAOB 3JIEMEHTapHBIX YaCTHIL
YPOK
125 48 DyHAaMeHTalbHbIE B3aUMOICHCTBUS 1a Kombunupo | HayuuThbcst 0OBSICHATH 3HAUCHUE MOHATHS (BYHAAMEHTAIbHBIC B3aHMOACHCTBHSI
BaHHBIN
YPOK
126 49 3aKOHBI COXpaHEHUS! B MUKPOMHUPE. 1a Ypok HayuuTbcs cocTaBisATh ypaBHEHHUS SICPHBIX PEAKIIHil, 3alIUChIBATh YCIOBUE U PEILICHHE 3a1a4
3aKpPEIUICHHUS | TI0 COCTABJICHHOMY aJTOPUTMY
3HaHUU
127 50 | ©@ynnameHTanbHBIE HIEMEHTAPHBIE YACTULIBI 1g Ypoxk HayunTbest 00BSACHATH 3HAUEHHE TIOHATHS (pyHIaMEHTAIbHBIE SJIEMEHTaPHbIE YaCTHIBI. 3HATh
3aKpeIUICHHs | MPUMEpHI 3alUCed ypaBHEHHH, MOJEIUPYIOIUX IPOLIECCHl B3aUMOIIPEBPAILEHHH U pacaoB
3HAHUHI JaCTHILI.
128 51 | KourpoJsibHas padora Ne 6 " Aromunas 1g Ypoxk Hayuutbcs cucreMaTn3npoBaTh U BOCIIPOU3BOANTS 3HAHUS M HABBIKH, MOy YEHHBIE TIPU
(M3HKa 1 dIeMeHTapHBIE YACTHIbI" 3aKpeIuIeHHs | U3y4YeHHH TeMbl:" ATOMHas (U3MKa»
3HaHU
CTPOEHHUE 4 DBOJIIOLUSA
BCEJIEHHOM 12u.
129 1 PazButune npeacrasnenuit o ctpoeHnn CoaHeuHON 1a KombOunupo | Hayuuthcst 0OBSACHATH 3HAUCHUE MOHATHI: IKIIMITHKA,3BE3IHBIC KOOPIUHBITH, HEOCCHBIH
CHUCTEMBL. BaHHBIN skBaroplO onpenensTe KoopaAuHAT(HHEOSCHBIX TEJl Ha 3BE3/IHON KapTe
YPOK
130 2 Hab:roneHne cyToYHOTO ABHKEHUsI HEOSCHBIX 1g Kom6unupo | 3HaTh 0ocHOBHBIE 00beKTHl COJHEUHON cucTeMBbl,3HaTh (POpMyYIMpOBKY 3aKkoHOB Kerepa,
CBETHIL. BaHHBIN HaY4HThCSI OOBSICHATH JBIKEHUE TUIAHET Ha OCHOBE 3aKOHOB Kerurepa
YPOK
131 3 ITnanets! CoHEUHON CUCTEMBI M UX CITyTHHKH. 1g Kom6unupo | 3Hath crpoenne CosHeuHOI cucTeMbl 3HAaTh (GU3KKY IIAHET 36MHOM TPYIIIIBI
BaHHBIN 3HaTh (U3MKY IJIAHET THTaHTOB

YPOK




132 4 Mansie Tena COTHEYHOU CUCTEMBI. 1u KoMOunMpo | 3HaTh OCHOBHBIE XapaKTePUCTUKU3BE3 ], cTpoeHre COJIHIIA, CTaIUHU SBOJIOIUHN U KU3HU 3BE3]]
BaHHBII
YPOK
133 5 Comnre 1g KoMOunMpo | 3HaTh OCHOBHBIE XapaKTePUCTUKU3BE3, cTpoeHre COJIHIIA, CTaIuH SBOJIOIUHN U KU3HU 3BE3]]
BaHHBII
YpOK
134 6 IIpouncxoxnenne COTHEYHON CHCTEMBI 1a N3yuenue 3HaTh OCHOBHBIE XapaKTePUCTUKU3BE3, cTpoeHrne COJHIIA, CTaIUX SBOIIONHHN M KU3HH 3BE3]T
HOBOTO
Marepuana
135 7 duznyecKkue XapakTepUCTUKU 3BE3]. 1g KomOuHupo | 3HaTh OCHOBHBIC XapaKTEPUCTHKH3BE3, cTpoeHue CONHIIA, CTAIUU SBOJIIOLUH U )KU3HU 3BE3]T
BaHHBIN
YpOK
136 8 DBOJIONUS 3BE3I. 1g Uzydyenne | 3HaThb OCHOBHBIE XapaKTEPUCTUKU3BE3, cTpoeHre CoJHIIA, CTaluU YBOJIIOLNY U KU3HU 3BE3]]
HOBOTO
Marepuana
137 9 Crtpoenue ["anakTuku. 1 KomOunupo | 3HaTh CTPOCHE TalaKTHUKa
BaHHBIN
YpOK
138 10 | MeraranakTtuka 1g Kombuanpo | HayunTbcs 0OBACHATH MOHSATHE METarajlakTHKa
BaHHBII
YpOK
139 11 | Pacumpsromasics Beenennas. [lpoucxoxaenue 1g KombOuanpo | Hayuntbes 0OBACHATH MOHATHE METarajlakTHKA pacIIupsioniascs BeeneHHas
Bcenennoit BaHHBII
YpOK
140 12 JKuznap Bo Beemennoit 1g Nzyuenue Hayuntbcst 0OBSACHATH 3HAUCHHE KU3HH BO BeeneHHoM
HOBOTO
MaTepuana
Puznyeckuii npakTukym 109
141 1 W3yueHune JBWKEHUS Tea, OpPOIIEHHOTO 1g Ypoxk Hayuutbcst npuMeHATH U BRIpa0aThIBaTh PAKTHUECKUE HABBIKH PabOTH ¢ IpUOOpaMu;
FOPH30HTATIBHO. 3aKperIeHNs 3¢ ¢exTHBHO paboTaTh B mape
3HaHUH
142 2 W3yueHue IBMKEHUS Tejla 10 OKPYKHOCTH. 1g Ypoxk HayuuTtbcst npuMeHATH U BRIpa0aThIBaTh IPAKTHUECKUE HABBIKH PabOTH ¢ MpUOOpaMu;
NPaKTHUKyM | 3(QQeKTHBHO paboTaTh B rape
143 3 HUccnenoBanne 3aBUCHMOCTH YCKOpEHUS 1a Ypok Hayuutbcst mpuMeHATh U BbIpa0aThIBaTh MPAKTHUECKUE HABBIKK pabOThI ¢ Mpubopamu,
Tena OT €ro MAaCCEL. 3aKpeIIeHH 3¢ dexTrBHO paboTaTh B mape
3HaHUH
144 | 4 W3yueHre IBHKEHUS CHCTEMBI CBSI3aHHBIX 1g Ypoxk HayuuTtbcs npUMEHATH U BRIPa0aThIBATh IPAKTUUCCKUE HABBIKH PAOOTHI ¢ IPUOOpaMu;
e NPaKTUKyM | 3QQeKTUBHO paboTaTh B Iape
145 5 W3yueHre 3aKk0HA COXPAHEHUS UMITYJIbCa 1g Ypoxk HayuuTtbcs npuMEHATH U BRIPa0aThIBATh IIPAKTHYCCKUE HABBIKH PAbOTHI ¢ IPUOOpaMu;
NPaKTHKYM | 3QQeKTHBHO paboTaTh B Iape
146 6 HccnenoBanue mpeBparieHus 1g Ypoxk HayuuTtbcs npuMeHATH U BRIPa0aThIBATh MPAKTUYCCKUEC HABBIKU PabOTHI ¢ IPUOOpaMu;
NPaKTHKYM | 3(QQeKTUBHO paboTaTh B Iape

MIOTEHIUAIIbHOW DHEPIUH YIIPYTOi
nedopMaluu B KHHETHYECKYIO SHEPTHIO.




147 7 I/ISMepeHI/Ie YCKOPEHUS CBOOOIHOTO 1a Ypoxk Hay4autbcst MpUMEHATh U BBIpabaThIBaTh MPAKTHUECKUE HABBIKK pabOTHI ¢ MPUOOpamH;
A/ICHHS C TIOMOIIBIO MASTHUKA 3akperuieHust | ddhdexTruBHO paboTaTh B mape
3HaAHUH
148 8 I/ISMepeHI/Ie JUTUHBI 3ByKOBOI71 BOJIHEI U 1ua Ypoxk Hay4autbcst MpUMEHATh U BBIpabaThIBaTh MPAKTHUECKUE HABBIKK pabOTHI ¢ MpUOOpamH;
CKOPOCTH 3ByKa mpakTUKyM | 3¢dekTnBHO paboTaTh B mape
149 9 HpOBepKa YpaBHEHUS COCTOSTHUS Ta3a. 1a Ypok Hayuutbcs npuMeHATH U BRIPa0aThIBaTh MPAKTHUECKUE HaBBIKK PabOTHI ¢ MpubopaMu;
NpakTUKyM | 3¢dekTnBHO paboTaTh B mape
150 10 N3mepenue aTMOC(bepHOFO JABJICHUSL. 1u Ypok Hayuntbcs npuMeHATH U BRIPa0aThIBaTh MPAKTHUECKHE HABBIKH PabOTHI ¢ IpubopaMu;
NpakTUKyM | 3¢dekTnBHO paboTaTh B mape
IToBTOpenue 20u.
151- | 1-2 | Hosropenue Tembl «kKuHemMaTuka 24 Ypok HayunTbes aHann3upoBath JOMYIIEHHBIE OMIMOKH, BBIIOJIHATE paboTy O X
152 NPaKTHKYM | TPEAyNpexIeHHUIO0, IPOBOANUTD JUATHOCTHKY YUEOHBIX JOCTHKEHUN
153- | 3-4 | IloBTropenue temsl «/luHaMuka» 24 Ypox Hayuutbcs aHamU3UpOBATh JOMYIICHHBIC OIMIMOKHU, BRIIOTHATE Pa0OTy MO UX
154 3aKpeIUICHHs | TPeIyNpexkIeHNI0, POBOANTH JUATHOCTHKY YUEOHBIX JOCTHKEHUN
3HAHUH
155- | 5-6 | IloBropenue TeMbl «3aKOHBI COXPaHEHHUS 24 Ypok Hayunrtbcs aHanU3HMpOBaTh JOMYIIEHHBIE OMIMOKHU, BEIIOIHATE paboTy IO UX
156 NPaKTHKYM | NPEAyNpexIeHUIO0, IPOBOANUTH JUATHOCTHKY YUEOHBIX JOCTHKEHUN
157- | 7-8 [ToBTOpEHME TEMBI "Cratuka" 24 Ypox Hayuutbcs aHanu3upoBaTh AOMYIIEHHBIE OMIUOKH, BBITIOJHATE PaboTy MO UX
158 3aKpeIUIeHHs | NPeAyNPexASHHIO, IPOBOAUTH THATHOCTHKY YYE€OHBIX JOCTHIKEHHUH
3HAHUH
159- | 9- IToropenue Tems! "OcHoBel MKT" 2q Ypok Hayunrtbcs aHanU3HMpOBaTh AOMYIIEHHBIE OMIMOKH, BEIIOIHATE PaboTy IO X
160 10 MPaKTUKyM | MPEeXyNPEeKICHUIO, IIPOBOAUTH THATHOCTHKY YICOHBIX TOCTHKCHUH
161- | 11- [ToBTOpEHME TEMBI "TepMO TuHaMHUKa" 24 Ypox Hayuutbcs aHanu3upoBaTh AOMYIIEHHBIE OIIUOKH, BBIIOJHATE PaboTy MO UX
162 12 3aKpeIUIeHHs | NPeAyNPexISHHIO0, IPOBOANTH JUATHOCTHKY YUEOHBIX JOCTHKEHUN
3HaHUU
163- | 13- | IloBropeHue TemMbl «IEKTPOCTATUKAY 2q Ypok Hayunrtbcs aHanu3upoBaTh JOMYIICHHBIC OIMMHOKH, BRITIOTHATE PadOTy MO UX
164 14 MPaKTHKyM | MPEeXyNPeKICHUIO, IIPOBOJUTH TUATHOCTUKY YICOHBIX TOCTHKCHUI
165- | 15- | IToBTropeHue TeMbl «3aKOHBI TOCTOSHHOTO TOKa 24 Ypok Hayuntbcs aHanM3MpOBaTh JOMYIIEHHBIE OMIMOKH, BRIIOIHATE paboTy IO X
166 16 3aKpeIUICHHs | MPeIyNPeKACHUIO, IPOBOJUTH THATHOCTUKY YUSOHBIX TOCTHKCHUH
3HaHUU
167- | 17- | lloBropeHue TeMbl «DIEKTPOMATHUTHBIE 2q Ypok HayunTtbcs aHanu3upoBaTh JOMYIICHHBIC OIMMHOKH, BRITIOTHATE Pa0OTy MO UX
168 18 | KouebGamms» MPaKTUKyM | MPEXyNPEeKICHUIO, IIPOBOJNUTH THATHOCTUKY YUCOHBIX TOCTHKCHHUN
169- | 19- | UToroBbIiii KOHTPOJIb 2q Ypok HayunTtbcs aHanu3upoBaTh JOMYIICHHBIC OIMMHOKH, BRITIOTHATE Pa0OTy MO UX
170 20 3aKpEIUICHHs | MPEIyNPeKICHUIO, IPOBOJUTH TUATHOCTUKY YUCOHBIX TOCTHKCHUH

3HAHUH




