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PABOYAA IMPOTPAMMA

I[To ¢usuke

YpoBeHb 00pa3oBaHus :
Cpennee ooiiee oopasosaune DI'OCCOO, 10-11 kiaacenl

KonnuectBo yacoB: Bcero - 136,

B Heaemo - 2 yaca B 10 kiacce, Bcero — 68 yacos
B Henenro - 24yaca B 11 kiacce, Bcero — 68 yacoB

VYuutens Epomienko Upuna .BuktopoBHa.




[Iporpamma paspaborana B coorBetcTBUU ¢ DI'OCCOO

Ha OCHOBE aBTOpCKOM paboueit mporpammsl A.B.Ilatanmunoit «Mocksa. [Ipocsemenue, 2021 r.». /lanHas mporpamma peaimsyeTcs pu
UCIIOJIb30BaHUHU yueOHUKOB «Pu3uka 10,11» muunn «Knaccuueckuii kype» aBropos: I'.SI.Msxkumes, b.b.byxoBues, H.H.Cotckuii, B.
M. Yapyrun / [Tox pen. H.A.IlapdeHTbeBON.

HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma cocrtaBiieHa Ha OCHOBE aBTOpckoil paboueit mporpammbl A.B.Illlaranunoit «Mocka. Ilpocsemenne, 2021r.». JlanHas mnporpamMma
peanusyeTcs mpH UcTHoiab30BaHUM yuyeOHukoB «®Pusuka 10,11» nunun «Kmaccuueckuii kype» aBtopos: I'.S.Msakumes, b.b.byxosues, H.H.Corckuii, B. M.
Yapyrun / Ilox pen. H.A.IlapdentbeBoii u pazpaboTaHa B COOTBETCTBUHU:
v ®deiepalibHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHIAPTa CpeIHEro odiero oopa3zoBaHus (yTBepkIeH Npruka3zoM MunoOpHayku Poccumn Ne 413 ot 17 mas
2012 roaa) ¢ UI3MEHEHHUSMH H JIOTIOTHEHUsAMU OT: 29 nexadps 2014 r., 31 nexadbps 2015 r., 7 urons 2017 r.
2. O0OIT COO ®IoCCOO MBOY- COLI Ne6 cr. CTapOBETHIKOBCKOM.
3. ®usuka. Paboune nporpammsl. [IpenmerHast auaus yueOHuKoB cepun «Knaccuueckuit kype». 10 — 11 kiacesl. ABrop: A.B.Illaranuna.
4.TTucekma MOH u MIT KK Ne47 - 01-13-114546/211 ot 13/01/2021 «O cocraBieHnn pabOYMX MPOrpaMM y4eOHBIX PEAMETOB U KaJCHIAPHO-TEMATHIECKOTO
TJTAHUPOBAHUSI
5. Pacniopskenne Mununcrepersa npocsenieHust Poccuiickoit @enepaunu ot 12 suBaps 2021 roga Ne P-6 «O06 yTBepk/IeHUN METOIMYECKUX PEKOMEH Al
M0 CO3JaHUI0 M (DYHKIMOHHPOBAHUIO B 00IIE0Opa30BATENbHBIX OpPTaHM3AIMAX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MAJbIX TOPOJIOB, LIEHTPOB
0o0pa30BaHMs,ECTECTBEHHO-HAYUYHOM U TEXHOJIOTHYECKON HapaBIeHHOCTH.
6. Yue6noro miana MBOY-COILL Ne6 ct. Craposenuuxosckoit Ha 2021-2022 y4ueOHbI roa

Peanuzarus pabodeit yaeOHON TprpaMMBbl OCYIIECTBIISIETCS C IIOMOIIBIO YUeOHUKOB:

«Du3ukay st 10 u 11 knaccos muann «Kmaccmaeckuii kype» aBropos I'.S1.Mskumesa, b.b.byxoBuesa, H.H.Corckoro, B.M.Uapyruna noj penaknuei
H.A.IlapdenpTreBoit). M. «IIpocsenienney, 2018.

VYuebnas nporpamma 10 - 11 kimaccoB paccuntana Ha 136 yaca (1o 2 yaca B HEJIEIO B KaKJI0M KJ1acce)

HkonpHBIA Kypc QU3MKH — CHCTEMOOOPA3YIOIIUN ISl €CTECTBEHHO-HAYUHBIX IMPEIMETOB, MOCKOIbKY (PU3MUecKHe 3aKOHbBI, JIeKaIIMe B OCHOBE



MUPO3/IaHus, SBISIOTCS OCHOBOM COJIep’KaHUsl KypCOB XMMUH, OMONOTHH, reorpaduu 1 acTpoHOMUuU. OHU3uKa BOOPYKaeT HIKOJIbHUKOB HAYyYHBIM METO/O0M I10-
3HaHUS, TIO3BOJISIOLIUM MOJIy4YaTh OObEKTHUBHBIC 3HaHUS 00 OKPYKAIOIIEM MHUPE.

Oc00eHHOCTAMY U3JI0KEHN S COAEPKAHMS Kypca ABJISIIOTCS:

* CEIMHCTBO U B3aUMOCBSI3b BCEX pAa3JelioB Kak pe3yJbTaT MOCIEAOBATEIbHOW JAeTalu3alud MPU HU3YyYeHHHM CTPYKTYpbl BemiecTBa (0T Makpo- [0

MuKpomacmTaboB). B rmase «2neMeHTs acTpodusuku. IBoronus BeeneHHOH» paccMaTpuBaeTcst 0OpaTHas MOCIIE0BATEIbHOCTh — OT MEHBIIIUX MacIITab0B
K OOJBIIMM, 9TO 00ECIIeUnBaeT BHYTPEHHEE STUHCTBO KypCa,

* OTCyTCTBHE JeleHHUS (PU3MKU Ha Kilaccudyeckyio M coBpeMeHHYI (10 kmacc: cmeuuanbHash TeOpHsl OTHOCHTEIBHOCTH paccMaTpuBaeTcsl BCied 3a
MexaHukod HpioTOHa Kak ee 00oOIIeHHe Ha ciay4yail JBHMKEHHS Tel CO CKOPOCTSIMHU, CPaBHUMBIMU CO CKOpPOCTbIO cBeTa; 11 kiacc: KBaHTOBask TEOPHUs
OTIpeieIIsieT CIEeKTPhI U3TyYCHUS U MOTJIOUICHHS BBICOKUX YacTOT, HCCIEAYET MUKPOMUD);

B JI0Ka3aTeJIbHOCTh M3JIOKEHUSl MaTepHualia, 0a3upyroascs Ha MPOCThIX MAaTeMaTHUYECKUX METOJIaX M KAYeCTBEHHBIX OLIEHKAX (ITO3BOJISIFOIIMX IMOJYYHTb,
Hanpumep, B 10 Ki1acce BeIpaKCHUE JJIsI CHUITBI TPEHUS TIOKOS U JJTSI aMIUTHTYIBI BBIHY)K/ICHHBIX KOJICOAHUH  MasTHUKA,  OICHHUTH paanycuepHou
JbIphl; B 11 Kjacce OLEHUTH pa3Mep SApa, JHEPTHIO CBSA3U 3JIEKTPOHA aTOME U HYKJIOHOB B SApe, KPUTHUECKYI0 MAcCy ypaHa, BEJIMYMHBI 3apsi/ioB KBapKOB,
yncno 3Be3n B [amaktuke, mpuMmepHBIi Bo3pacT Bceenennoi, mapamerpsl BceneHHON B IJIAHKOBCKYIO 3I0XY, KPUTHYECKYIO IUIOTHOCTh BceneHHOi,
OTHOCHUTEJIbHBIN TepeBec BELeCTBa HaJ aHTHUBEILECTBOM, Mmaccy JkuHca, TeMmeparypy u npumepHoe Bpems cBedeHMsi CoiiHLla, BpeMsi BO3HHUK-HOBEHUS
PENMKTOBOTO M3IY4YEeHHUS], IFIOTHOCTh HEUTPOHHOM 3BE3/Ibl, YUCIIO BEICOKOPA3BUTHIX IUBUIIM3AIMI BOo BeenenHnoi);

* MaKCHMAaJIbHOE MCIOJIb30BaHUE KOPPEKTHBIX (pr3mueckux mozeneit n ananorumii (Mogenu: 10 kiacc — MoOJenu KpucTajlia, dJeKTpU3auuu Tperuem; 11
KJIAaCC — CBEPXIPOBOJAMMOCTH, KOCMOJOTHYecKas Mojenb DpuamaHa, MOJENb MPOCTPAHCTBA, MC-KPUBJICHHOIO rpaBUTanuei; anamoruu: 10 kjmacc —
JBUKEHHS YaCTHI] B OJJHOPOTHOM IPaBUTALIMOHHOM U 3JIEKTpocTaTudeckoM moiisix; 11 kimace — pacnpocTpaHeHHs] MEXaHUYECKUX U AJIEKTPO-MarHUTHBIX BOJIH,
JTaBJICHUSI UJI€AJIBHOTO ¥ (POTOHHOI'O T'a30B);

e oOCyXJIeHHe TpaHuIl MPUMEHIUMOCTH BCEX M3ydaeMbIX 3akoHoMepHocTel (10 kmacc: 3akoHsl HetoToHa, 'yka, Kynona, cnoxenust ckopocteit; 11 kmacc:
3akoH OMa, Kjlaccu4ecKkasi TEOpHs JIEKTPOMAarHUTHOTO U3TyUYEHHUsI) U UCTIONIb3YEMBIX MOJieiel (MaTepraibHas TOUKa, UJ1eadbHbIi ra3 u T. 1.);

* HCMOJB30BaHME M BO3MOXKHAs MHTEPIpPETAIUs COBPEMEHHBIX HAay4YHBIX NaHHBIX (11 Kimacc: aHM30TPOMUS PETUKTOBOTO H3IIyUEHHUS CBS3BIBACTCS C
00pa3oBaHNEM aCTPOHOMHUECKUX CTPYKTYp (1o100HbIe uccaenoBanus Jxona Maszepa u Jxopxa Cmyta 6pu1H ynoctoensl HobeneBckoit mpeMuu no ¢pusuke
3a 2006 rox), Ha MIECTH PUCYHKAX MPHUBEIACHBI B pa3HbIX MaciiTa-6ax 3D-kapTuHku BeeneHHOM, MoTydeHHbIe 3a MOCIEAHUE TOIbI C MTOMOIIBI0 KOCMHUYECKUX
TEJIECKOIIOB);

* paccMOTpeHHE MPUHIUIA JEHCTBUS COBPEMEHHBIX TEXHMYECKHX yCTpOoHCTB (10 Kiacc: CBETOKOMUPOBATBLHOM MAIIMHBI, JIEKTPOCTATHUECKOTrO (GUIbTpa
JUISl OUMCTKHM BO3JyXa OT NbUIX, KJIaBHATyphl KOMIbIOTEpa; 11 Kiacc: AeTeKTopa MEeTaUIM4Ye-CKUX MPEAMETOB, M0€3/1a HA MarHUTHOW MOJYIIKE, CBETOBOJIA),
MPUKJIATHOE MCIOIb30BaHue (Gu3nueckux siBiaeHui (10 kimacc: sBICHHE DJICKTpHU3AIMU TPEHUEM B JAKTHIIOCKOMHWHW; 11 Kjacc: RJIEKTPUYECKOro paspsia B
MJIa3MEHHOM JTUCIITIEE);

*  OOMIEKYNBTYpPHBINA acnekT (PU3MUECKOTrOo 3HAHUs, peain3a-Ius UAeH MexXNpeaMeTHbIX cBsizel (10 kimacc: cMMMETpHsl B PUPOJE U SKUBOMUCH, YIPyTue
negopmanuu B OMOJIOTHUECKUX TKaHAX, (pru3noIornyeckoe BO3JeHCTBHE NMEperpy30K Ha OpPraHU3M, CYIIECTBOBAHUE 3JIEKTPUUECKOro moist y peid; 11 kiacc:
bu3nYecKue TPHUHIUIBI 3PCHHs, OOBSICHEHHWE NPHUYMH BO3HUKHOBEHHS PAJUAIMOHHBIX IIOSCOB 3€MJIM, BBIACHEHHE BKJIAJa Pa3IMYHBIX HMCTOYHUKOB
MOHM3UPYIOIIETO HW3JIyY€HHS B €CTECTBEHHBIN paJMallMOHHBIA (OH, HUCIOJIB30BAaHUE SIBICHUS pPaJMOAKTUBHOIO pacrmaja B HM30TOMHOM XpOHOJIOTHUH,
dbopMynupoBKa HEOOXOAUMBIX YC-IOBHI BOSHUKHOBEHMSI OPraHU4YECKON KU3HU Ha IJIaHETe).

esan uzyyenus Gu3suKu B CpeIHel HIKOJIe CJIeyIoLue:

v' (opmupoBaHHe y OOYYaArONIMXCS YMEHHS BUACTh M MMOHHUMATh [EHHOCTh OOPa30BaHMs, 3HAYMMOCTH (PU3UYECKOTO 3HAHWS UIA KaKIOTO YeIOBEKa,
HE3aBHCHUMO OT €ro MpoeCCHOHATBHON NEATETHbHOCTH; YMEHHUH pa3nuuaTh (akThl U OICHKH, CPABHUBATh OICHOYHBIC BBIBOBI, BUJIETh UX CBSI3b C KPUTEPUS-
MU OIIEHOK, () OPMYITHUPOBATh U 0OOCHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;



v’ (dopmupoBaHKe y 00yJaONMXCs [ETOCTHOTO MPECTABICHUS O MUPE U PO (GU3UKH B CO3/IaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTHHBI MUPA,
yMeHUsl OOBSICHATH IMOBEIEHHE OOBEKTOB M MPOLIECCHl OKPY)KAIOLIEH NEHCTBUTENBHOCTH — MPHUPOIHON, COLMANBHOM, KYJIbTYpHOH, TEXHHYECKOW Cpellbl,
UCTIONB3YS TSl 3TOT0 (PU3MYECKHUE 3HAHUS;

v npuoOpereHne OOYYAIONMMKCS OIbITA Pa3HOOOPA3HON JESATEIBHOCTH, OIBITA IMO3HAHMS W CAMOIO3HAHWS; KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMITIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIb-HOE 3HAYCHHUE /IS PAa3IIMUHBIX BUJIOB JIEATEIILHOCTH, — HABBIKOB PEIICHUS MPoOIeM, IPUHATHS PEIICHHH, TOUCKa,
aHanu3a U 00-paboTku MH(OpMAIMKY, KOMMYHUKATUBHBIX HaBBIKOB, HAaBBIKOB M3MEPEHUH, COTPYJHUUYECTBA, 3((HEKTUBHOIO U OE30IaCHOTO MCIIOJIb30BaHUS
Pa3JIMYHBIX TEXHUYECKUX YCTPOUCTB;

v’ OBJajicHHE CHUCTEMOIl HAYYHBIX 3HAHHH O (PU3MUYECKMX CBOMCTBAX OKPYKAIOIIEr0 MHpPa, 00 OCHOBHBIX (DM3UYCCKUX 3aKOHAX M O CHoco0ax ux

HCIIOJIb30BaHUsA B HpaKTHHGCKOﬁ KHU3HU.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®USUKHU

OO0yuenue (pu3MKU B 00pa30BaTEIbHOM YUPEKICHUH TOKHO OBITH HAMPBJICHO Ha (pOpMHUpPOBAHUE CIACAYIOMINX PE3YIbTATOB:
JIMYHOCTHBIE Pe3YJILTATHI:

- YMEHUE YIPaBJISTh CBOEH NTO3HABATENIbHOM 1€ATEIbHOCTHIO;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPAa30BaHUIO, HAa IPOTSKEHUH BCEH JKU3HH; CO3HATEIbHOE OTHOILIIEHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOW MPO(eCcCHOHATLHON 1 00IIECTBEHHON ACSITETLHOCTH;

- YMEHHE COTPYIHUYATH CO CBEPCTHUKAMU, IE€TbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTeIbHOM, y1eOHO-UCCIIeI0BATEIbCKON, IPOSKTHOW U
JpYIrux BUAAX OESITEIBLHOCTH,

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; OCO3HAHHE 3HAYMMOCTH HAyKH, BIaICHUS
JIOCTOBEpHOM MH(pOpMAIHEl O TEPETOBBIX JOCTHKEHUIX U OTKPHITUSX MHUPOBOM M OTEYECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpOMCTBE MHUpa U 0OIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY;

- YyBCTBO FOPJIOCTH 32 POCCUICKYIO (U3UUECKYIO HAYKY, TYMaHHU3M,;

- IIOJIOKUTEJILHOE OTHOLIIEHHE K TPYAY, LIEIECYCTPEMIIEHHOCTD;

- OKOJIOTUYECKas KyJIbTypa, 0epekHOE OTHOIIIEHHE K POJTHOM 3eMJie, MPUPOIHBIM OoraTcTBaM Poccuu u Mupa, moHUMaHue OTBETCTBEHHOCTH 33 COCTOSIHUE
MPUPOIHBIX PECYPCOB U pa3yMHOE IIPUPOJOUCIIOIB30BAHUE.

ChopMHUPOBAHHOCTH Y yHAIIUXCsl 0A30BBIX KAYECTB JINYHOCTH T10 HAMPABICHUSIM

1. ITaTpnOTHYECKOTrO BOCTIUTAHHS - [IEHHOCTHOTO OTHOIIEHHUSK OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJIEINI0, TOHUMAHHS 3HAUYCHUS _-
(YKa3pIBaeTCsl HAMMEHOBAHHUE) HAYKH B KH3HH COBPEMEHHOT'0 001IIecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(pOpMAaLUeEil O MEPEAOBBIX JOCTHKEHHUSIX U OTKPBITHAX
MHUPOBOH M OTE€UYECTBEHHOW (DPU3UKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U 00IIECTBa;

2. 'pax1aHCKOTO BOCIIMTAHKS U HPABCTBEHHOTO BOCIIMTAHMS JIETEH HA OCHOBE POCCHICKUX TPAAMIIMOHHBIX IEHHOCTEH - MPEJICTaBICHHS O COIUAIBHBIX HOPMaX U
NpaBUIIaX MEKIMYHOCTHBIX OTHOILICHUIB KOJIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIESTEILHOCTH MPH BHITTOJHEHNH YUEOHBIX, T03HABATEbHBIX 33124,
BBITIOJTHEHUH DKCTIEPUMEHTOB, CO3/JaHIH yUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHIO U B3aHMOTIOMOIITH B ITPOIECCe ITON y4eOHOM AesITeTbHOCTH; TOTOBHOCTH
OIIEHMBAThH CBOE MOBE/IEHUE U MOCTYNKH CBOMX TOBAPHIIIEH. C MTO3UITUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUNA MOCTYIIKOB;

5. [lommynapuzanun HayuHBIX 3HaHUH cpenn Aerel (LlenHocTn Hay9HOTO TO3HAHUS) MUPOBO33pEHUECKHX MPEACTABICHUN COOTBETCTBYIOIIMNX COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M COCTABIISIONIUX OCHOBY JUIS MOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA; TPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MTPUPO/IBI,
B3aMMOCBSI3AX YEJIOBEKa C MIPUPOHON CPEJIOif, O POJIM MPEAMETA B TIOZHAHUH STHUX 3aKOHOMEPHOCTEH; MO3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJYY€HHNE HOBBIX
3HAHWHU TI0 TIPEIMETY, HEOOXOTMMBIX JIJIsl OOBACHEHHUS HAOII0TaeMBIX TIPOIIECCOB U SBJICHHIL; TO3HABATEIFHON U HH(POPMAIIMOHHOHN KYJIBTYPHI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITETTFHON pabOThI C YI€OHBIMU TEKCTAMH, CIIPABOYHON JINTEPATYPO, TOCTYITHBIMU TEXHHUECKUMHU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHI; MHTEpeca K
00YYICHHIO ¥ TIO3HAHUIO, JTFOO03HATEIILHOCTH, TOTOBHOCTH M — CIIOCOOHOCTH K CaMOOOPa30BaHMUIO, UCCIICIOBATEIHCKOM NEITETLHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBICHHOCTH U YPOBHs 00y4EHNUs B TajbHEHIIEM;




6. Ddusnyeckoro BOCIUTAHUS U (bOpMHpOBaHHH KYJBTYPbI 3Z[OpOB’$I - OCO3HaHUA HCHHOCTHU XNU3HH, OTBETCTBEHHOT'O OTHOUICHUAK CBOEMY 3/I0pOBbI0, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KHU3HU, OCO3HAHHUS ITOCIIC/ICTBUI U HENPUSTHS BPEHBIX PUBBIYEK, HEOOXOAMMOCTH COOIOJICHHS TIPaBHII 0€30MACHOCTH B OBITY M PEabHOM )KHU3HU;
7. TpynoBoro BocIuTaHus ¥ IPOPECCUOHATEHOTO CAMOOTIPEICIICHUS] KOMMYHHUKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHOUCCIIEI0BATEIILCKOM,
TBOPYECKOW U IPYTUX BUIAX JCSITEIBHOCTH; HHTEpeca K MPAKTHUECKOMY U3yUCHHUIO TIpodeccHii U Tpyaa pa3IudHOro pojia, B TOM YHCIIe HA OCHOBE MPUMCHEHHS
MpEIMETHBIX 3HAHHW, OCO3HAHHOTO BIOOpA WHINBU/IYaTbHOMN TPACKTOPHH MPOJIOIDKEHISI 00pa30BaHUs ¢ yYSTOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K MTPE/IMETY,
OOIIIECTBEHHBIX HHTEPECOB M IMTOTPEOHOCTEH;

8. DKOJIOTHYECKOT0 BOCITUTAHUS - IKOJIOTHYECKH I1E1ecO00Pa3HOT0 OTHOMICHHSK IPUPOJIC KaK HCTOYHHUKY JKU3HM Ha 3eMIie, OCHOBE €¢ CYIECTBOBAHHMS, TOHMMAaHHSI
[EHHOCTH 3/I0POBOTO M O€301acHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3NYECKOMY M ICHXHUYECKOMY 3JI0POBBIO, OCO3HAHHUSI IEHHOCTH
COOJTIOJICHHUS TIPaBHIT 0€30MACHOTO MOBEJICHHS TIPU paboTe ¢ BEMIECTBAMH, a TAKXKE B CHTYAIUSIX, YTPOKAIONIMX 3I0POBBIO U KU3HH JIIOJICH; CTOCOOHOCTH MPUMEHSITh
3HAHUSI, TIOTy4aeMble TPH U3YUCHUH TIPEMEeTa, JJIsl pEICHHs 33124, CBSI3aHHBIX ¢ OKPYKAFOIIEH MPUPOTHON CPEIOH, TIOBBIIICHHUS YPOBHS 3KOJIOTUIECKOH KYJIbTYPBI,
OCO3HAHUS TI00ATBHOTO XapaKTepa IKOJOTHYECKHUX MPOOJIEM U MyTel UX PEIICHUS MOCPEICTBOM METOOB MPEIMETA; — SKOJIOTUUCCKOTO MBIIIJICHHUS, YMECHUS
PYKOBOACTBOBATLCA M B HO3HaBaTCHbHOﬁ, KOMM}/HI/IKaTI/IBHOI\/'I u COLIHaHI:HOfI IMPAKTHUKE.

MeTanpeaMeTHble Pe3YJbTAThI:

Pezynamuenvie YY/I:

Obyuarowuiics cmoicem:

- CaMOCTOSITEIBHO OMPEEIISTh IIeNIH, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON IEATEIBHOCTH U KU3HEHHBIX CUTYAIIUAX;

- OIICHUBATH PECYPCHI, B TOM YHCIIC BpEMs H IPyrue HeMaTepruaabHbIC PECYypPChl, HECOOXOIUMEBIE IS IOCTHKEHUS IIOCTABJICHHOMN paHee IeIH;

- COTIOCTAaBJIATH UMEIOIITUECS BO3MOKHOCTH M HEOOXOAMMBIE IS TOCTHKEHUS LIETH PECyPCHI;

- ONPEAEINIATh HECKOIBKO MyTeW JOCTUKEHHUSI TOCTABICHHOW 1LIEJIN;

- 337]aBaTh NapaMeTPbl U KPUTEPHUH, IO KOTOPBIM MOKHO ONIPEAEINTh, UTO LIEIb IOCTUTHYTA;

- COTMIOCTABIISITH TIOJYUYEHHBIN pe3ybTaT JESTEIILHOCTH C IIOCTAaBICHHON 3apaHee 1eTbIo;

- OIICHUBATh MOCIEACTBHSI TOCTHKEHHUS TIOCTABJICHHOM 1IENN B IEITeIbHOCTH, COOCTBEHHOM )KM3HH U )KU3HHU OKPY>KAIOIIUX JFOICH.

Ho3naseamenvnwvie YY/I:

Obyuarwuiics cmodicem:

- KPUTHYECKU OIIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO C PA3HBIX MTO3UITHH;

- pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

- HCTIOJTh30BATh PA3IMYHBIC MOJIEITHHO-CXEMATHIECKHE CPEICTBA JJIS MIPEICTABIICHUS BBISIBJICHHBIX B MH(GOPMAITMOHHBIX UCTOYHUKAX TPOTHBOPEUHIA;

- OCYIIECTBJISITh Pa3BEPHYTHIN HH(OPMAIITMOHHBIN TTOUCK U CTABUTH HE €TI0 OCHOBE HOBBIE (yueOHBIC U TO3HABATEIHHBIC) 33/1a4H;

- HCKaTh M HAXOIUTh 000OIIEHHBIE CITOCOOBI PEIICHUS 3a/1a4H;

- IPUBOJIUTH KPUTHYECKUE APTyMEHTHI, KaK B OTHOIIICHHH COOCTBEHHOTO CYXJICHHUS, TaK U B OTHOIICHUU JCHCTBHIA U CYKACHHM APYTroro 4eJI0BeKa;

- aHAIM3UPOBATh U TIPEOOPA30BBIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIE CHUTYAIHH;

- BBIXOJIUTH 32 pAMKH Y4eOHOTO MTpeIMeTa U OCYIIECTBIIATH IIeJIEHATIPABIEHHBIN MTOMCK BO3MOXKHOCTH IIUPOKOTO IMEPEHOCA CPENICTB U CIIOCOO0B EHCTBUS;
- BBICTPaWBaTh WHIMBUyaJIbHYIO 00pPa30BaTEeIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYCHHS CO CTOPOHBI APYTUX YUaCTHUKOB U PECYPCHBIE OTHOIIICHUS;

- MEHSATH U YJCPKUBATh pa3HbIC MO3UIIUU B TIO3HABATEILHOU NEATENbHOCTH (OBITh YICHUKOM U yuuTelieM; (hOpMyJIUPOBaTh 00pa30BaTENIbHBIN 3a1IPOC U
BBITIOJTHSITH KOHCYJbTaTUBHBIC (DYHKIIMH CAMOCTOSTEILHO; CTABUTH NMPOOJIEMY M paboTaTh HA/l €€ PEIICHUEM; YIIPaBIIsATh COBMECTHON MTO3HABATEIIbHON
JeSITebHOCTBIO M MIOAYUHSATHCS ).

Kommynuxamuenwvie YY/I:




Obyyaiowuiics cmoicem:

- OCYILIECTBIIATH JICIIOBYIO KOMMYHHKAIIHIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHON OpraHU3alliy, TaK 1 3a ee IpeieaMu);
- TP OCYILECTBICHUH TPYNIIOBON paObOTHI OBITH KaK PYKOBOJHUTEIEM, TaK U YWICHOM ITPOEKTHOW KOMAH/bI B Pa3HBIX POJISIX (TEHEPATOPOM UACH, KPUTHKOM,
UCIIOJHUTEJIEM, NIPE3EHTYIOIIUM U T.1.);

- pa3BEpPHYTO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BaHUE aJI€KBATHBIX (YCTHBIX U IUCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

- pacro3HaBaTh KOH()IMKTHBIE CUTYaLlUU U IPEJOTBPALATh KOH(IMKTBHI JO UX aKTUBHOH (ha3bl;

- COTJIaCOBBIBATh O3MIIMHU YIEHOB KOMaH/IbI B IIPoOLiecce paboThl HaJ OOIIUM MTPOTYKTOM/PEIICHUEM;

- IPEJCTABIATH MYOJNYHO PE3yNIbTaThl UHAUBHYaTbHOMN U IPYIIIOBOM JESITEIbHOCTH, KK IIEpel 3HAKOMOM, TaK U Nepe]l He3HAKOMOH ayAUuTOpHEH;

- OIOMPaTh MAPTHEPOB JUIA 1EJI0OBOI KOMMYHHUKAIIUH, HCXO/IS U3 COOOpaKEHUH Pe3yIbTaTUBHOCTH B3aUMO/ICHCTBUS, @ HE JIMYHBIX CUMIIATHI;

- BOCIIPUHUMATh KPUTHUYECKHE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO pa3BUTHUS;

- TOYHO ¥ eMKO (pOpMyITUpPOBATh KaK KPUTHUYECKHE, TAK U 0JJOOPUTEIBHBIC 3aMeUaHsl B a/IpeC APYTUX JIIOJICH B paMKax JIeJIOBOM U 00pa3oBaTeIbHON
KOMMYHHKAIMH, N30eras Ip1 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKACHUH.

IlpenMeTHBIE pe3YJbTATbI:

Buinycknux na 6azo6om ypogue nayuumes.:

— JIEMOHCTPHUpOBATh Ha MPUMEpaxX poiib U MecTO (U3UKU B POPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOMN AESITEIBHOCTH JIHOJEH;

— JIEMOHCTPHUPOBATH Ha MMPUMEpaxX B3aUMOCBA3b MEXTy GU3UKOM U IPYyTUMHU €CTECTBEHHBIMU HayKaMH;

— YCTaHaBIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SBJICHUN W IPUMEHITh OCHOBHBIE (pU3MUECKIe MOJIENN TSl UX OMHCAHUS U OOBSICHEHNS;

— HCIOJIb30BaTh MH(pOpMANNI0 (U3NYECKOTO COJEpKaHHs MPU pPEeIlIeHUN Y4eOHBIX, MPAKTUYECKHX, MIPOEKTHBIX M MCCIEIOBATENIbCKUX 3a]ad, UHTErpupys
MHGOPMAIIHIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKH €€ OIICHUBAS;

— pasznuyaTh M YMEThb HCIOJb30BaTh B Y4E€OHO-HCCIENIOBATEIbCKOW JESITEeIbHOCTH METOJbl HAydHOro MO3HaHUs (HaOmroJleHHe, ONMHMCaHUe, U3MEpEeHue,
HKCIIEPUMEHT, BBIIBKEHUE THITOTE3bI, MOACTHPOBAHUE U Jp.) U POPMBI HAYyIHOTO TMO3HAHUS ((PaKThI, 3aKOHBI, TEOPHH), AEMOHCTPHUPYS HA IPUMEpPaX UX POJIb
¥ MECTO B HAYYHOM ITO3HaHUU;

— TIPOBOJHTH MpPSIMbIE U KOCBEHHBIE M3MEHEHUS (PU3UYECKUX BEIMYHH, BBIOMpAs M3MEPUTEIbHBIE IPUOOPHI C YI€TOM HEOOXOAMMON TOYHOCTH M3MEpPEHHH,
IUTAHUPOBATh X0/ U3MEPEHUH, MOJTydaTh 3HAUCHHE U3MEPSIEMON BETMUMHBI M OIICHUBATh OTHOCUTEJIBHYIO MOIPEIIHOCTD MO 33aHHBIM (hopMyIaMm;

— TIPOBOJHTH HMCCIIEIOBAHUS 3aBHCUMOCTEH MEXIy (PU3NYECKUMHU BEIMYMHAMU: NMPOBOJNUTH W3MEPEHHUsS W ONPEICISATh HAa OCHOBE HMCCIIECOBAHUS 3HAYCHHE
apaMeTPOB, XaPaKTEPUIYIOIUX JAHHYIO 3aBUCUMOCTb MKy BEJIMYMHAMH, U JETaTh BBIBOJ] C YYETOM IOTPEIIHOCTH U3MEPEHUH;

— HCIIOJIb30BaTh JUIs ONMCAHMA XapaKTepa NpoTeKaHus GU3NIECKUX MTPOLECCOB (PU3NUECKUE BETMUMHBI M JIEMOHCTPHPOBATH B3aUMOCBSA3b MEXK/ly HUMU;

— WCIIOJIB30BaTh JUIS ONMCAHMS XapaKTepa MpOoTeKaHus (PU3NIECKHUX MPOIECCOB (PU3UIECKUE 3aKOHBI C YIETOM TPaHHIl UX TPUMEHUTIPUMEHUMOCTH;

— pemath KauyecTBEHHbIE 3aJaud (B TOM YHCIE M MEXIPEIMETHOTO XapakTepa): HMCIOJb3ysl MOJENH, (U3NYECKHE BETUYMHBI M 3aKOHBI, BBICTPAUBATh
JIOTUYECKH BEPHYIO IETIOYKY OOBSICHEHHS (JI0Ka3aTENhCTBA) MPE/JIOKEHHOTO B 3a/1a4e Mporiecca (SBJICHHS);

— pemate pacyeTHbIe 3aJaud C SBHO 3a/laHHOM (U3MYECKON MOJENbIO: Ha OCHOBE aHalu3a YCJIOBUS 3a/Ja4M BBLACTATH (PU3HUECKYIO MOJEJb, HaXOIUTh
(bu3nyecKkre BeIMYUHBI U 3aKOHBI, HEOOXOIUMBIE U JOCTATOYHbBIE JISl €€ PEIICHUs, TPOBOAUTH PACUeThl U IPOBEPSTH MOTYUECHHBIN pe3yNbTar;

— YUYUTHIBATh I'PAHUIIBI IPUMEHEHUS NU3YYCHHBIX (DU3MUECKUX MOJIENEH MPH PelIeHUN PU3NISCKUX U MEKITPEIMETHBIX 3a71ay;




— HCTOJB30BaTh HHGOPMAIIMIO ¥ PUMEHSITh 3HAHUS O MPUHIIMITAX PAOO0Thl U OCHOBHBIX XapaKTEPUCTUKAX U3yUYEHHBIX MAIIUH, TPUOOPOB U IPYTUX
TEXHUYECKUX YCTPOMCTB ISl pEIICHUS TPAKTUUECKHUX, Y4eOHO-HCCIIeIOBATEILCKUX U TPOCKTHBIX 33]1a4;
- HCIIOJIb30BaTh 3HAHUS O PU3MUECKUX 00OBEKTaX M MPOIEccaxX B MOBCEIHEBHOM KU3HU /IS 0OecrieueHus 0€30MMacHOCTH MPH OOPAICeHUH ¢ TPUOOpamMu 1
TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsi COXPAHEHUS 3/I0POBbS M COOJIFOCHUS HOPM 3KOJIOTMYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH cpenie, A MPUHATHS PEIICHUH B
MOBCEIHEBHOM KU3HH.

MexaHnyeckue siBJIeHUs

— Ppacno3HaBaTh MEXaHWYECKHE SIBJICHHUS U OOBACHATH HAa OCHOBE MMEIOUIMXCS 3HAHUN OCHOBHBIE CBOWCTBA WM YCJIOBHUS IPOTEKAHUS 3TUX SIBICHUI:
PaBHOMEPHOE M HEPABHOMEPHOE IBUKEHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHEHHOE ABUKCHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO ABUKECHUS,
CBOOOJHOE MaJIEHUE TeJl, PABHOMEPHOE JIBUKEHHE 10 OKPYXHOCTH, UHEPLUs, B3aUMOJCIHCTBHE Tell, PEaKTUBHOE JIBH)KEHUE, Iepejladya JaBJIeHUs TBEPIbIMU
TeJIaMU, )KUJKOCTSAMHU U Ta3aMH, aTMOC(EpHOE JaBJeHHE, UIABAHUE TEJ, paBHOBECHE TBEPJIBIX TEJ, MMEIONINX 3aKPEIUIEHHYIO OCh BpallleHUs, KojiebaTenbHoe
JBM)KEHUE, PE30HAHC, BOTHOBOE JBM)KEHUE (3BYK);
— OIIUCBIBAaTh M3yYEHHBIE CBOMCTBA TN M MEXAaHUYECKHE SIBJICHUS, UCIONIb3YS (PU3NUECKUE BEIWYMHBI: MyTh, IIEpEMEIIEHHE, CKOPOCTh, YCKOPEHH e, TEPUO]T
oOpalieHusi, Macca Teja, IJIOTHOCTh BEIIECTBa, Cuia (CHJIAa TSDKECTH, CHJIa YIPYIOCTH, CUJIa TPEHHUs), aBJIE€HUE, UMITYJIbC Teja, KMHETHYeCcKas SHeprus,
MOTEHLIMAJIbHAs YHEPIHsl, MeXaHUueckasl pabora, Mmexannuyeckass MomHocTb, KIIJ npu coBepiieHnu paboThl ¢ UCIIOJIB30BAaHUEM IPOCTOTO MEXAaHU3MA, CUJIA
TPEHUs, aMIIUTY 1, IEPHOJ U 4acToTa KOJIOaHUH, JUTMHA BOJIHBI M CKOPOCTh €€ paclpOCTPAHEHUs; IIPU ONUCAHNUYU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIOJB3YyEeMbIX BEIMYMH, MX OOO3HAYECHWS M EIWHHUIBI W3MEPEHHUs, HAaXOAWUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHUE (PU3UUECKON BETUUMHBI;
— aHaJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKHE SIBICHUS U IMPOLECCHl, UCHONB3YS (PU3MUECKHUE 3aKOHBI: 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMHPHOTO
TATOTEHMS, TPUHIIUI CYNEPIO3UIUK cril (HaxoskJaeHue paBHoneicTBytomen cuibl), I, IT u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUs] UMITyJbca, 3aKOH ['yka,
3akoH [lackans, 3akoH Apxumesna; Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €T0 MaTeMaTHUYECKOE BhIPAaXKEHHUE,
— pa3nuyaTh OCHOBHBIE IPU3HAKY N3YUYEHHBIX (PU3MUECKUX MOJENIeN: MaTepuaibHasi TOUuKa, MHepLUaibHasi CUCTEMA OTCUETa;
— pemath 3a/Ja4M, UCMOJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMs PHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMs, MpUHUMI cyneprno3uuuu cui, I, 11 n III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMMITyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GopmyJbl, CBA3bIBaOLIE (GU3NYECKUE BEIUUUHBI (ITyTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, IJIOTHOCTh BELIECTBA, CHJIA, JABICHUE, UMITYIbC Tella, KHHETUYECKAs DHEPrus, MOTCHLUHUAIbHAS JHEPIUsl, MEXaHUYeCKast
pabora, MmexaHnuueckas MourHocTb, KITJl mpocToro Mmexanusma, cuiia TpEeHUsI CKOJIbXEHUs, KOAPGUIUEHT TPEHUs, aMILUIUTY/1a, IEPUOJ] U YacToTa KoyieOaHuil,
JUTMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHeHMs): Ha OCHOBE aHaJIM3a YCIOBUS 33/1a4H 3allUChIBATh KPATKOE YCIOBHUE, BBIIENATh (PU3NYECKHE BETUYMHBI, 3aKOHBI
1 (hopMyIibl, HEOOXOIMMBIE JUISl €€ PELEeHUs], IPOBOIUTH PACUEThl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HaUEHUS! (U3NYECKON BETUUHHBI.

TenJioBble ABICHUSA
— Ppacmo3HaBaTh TEIUIOBBIC ABJICHHUS M OOBSICHATH Ha 0a3e MMEIOIMXCA 3HAHWNH OCHOBHBIE CBOIMCTBA MJIM YCJOBHUS NMPOTEKAHHs ATUX sBICHUM: auddysus,
U3MEHEHHE Oo0beMa Tell MpPU HarpeBaHUU (OXJIAXKIEHUH), OOJbllas CKUMAaEeMOCTh Ta30B, Mayas CKMMAEMOCTb MXUAKOCTEH M TBEpIbIX TEJ; TEII0OBOE
paBHOBecHe, UCIAapeHHe, KOHJIEHCAllUs, IUIAaBICHUE, KPUCTAJUIM3ALMUsS, KHUIIEHHWE, BIAKHOCTh BO3IyXa, pas3UYHble CHOCOOBI  TEIUIONepeaauu
(TEerIonpOBOIHOCTb, KOHBEKIIHS, M3IYYEHHE), arperatHble COCTOSIHHMS BEIIECTBA, IMOIJIOIIEHHWE SHEPruu MpH HCHApEeHUH KHUAKOCTU U BBIJEIIEHUE €€ Mpu
KOH/JICHCALlUH I1apa, 3aBUCUMOCTb TEMIIEpATyphl KAIIEHUS OT JaBJICHUS,
— OIIUCBIBAaTh U3yYEHHBIC CBOWCTBA TEJ U TEIIOBBIE SBJICHUS, UCIOIb3Ys (PU3NUECKUE BEIMUYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHsl, TeMIepaTypa,
yllenbHask TeTJIOEMKOCTD BEIIECTBA, YACIbHAS TEIUIOTa IUIABJICHUS, YIEIbHAs TEII0Ta MapooOpa3oBaHus, yAedbHas TEMI0Ta CrOPaHHsl TOTUTHBA, KO3(PPHUIIUEHT



MTOJIE3HOTO JIEHCTBUSI TETUIOBOTO IBUTATENIS; MPU OMMCAHUU TMPABWIIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCTIOJIb3yEeMbIX BEJTMYMH, UX 0003HAUCHUS U €IMHUIIBI
M3MEPEHHMS, HAXOAUTh (POPMYIIbI, CBSA3BIBAIONINE JAaHHYIO (PM3UYECKYIO BETUUMHY C APYTUMU BEJITUYHMHAMU, BRIYHUCIIATh 3HAUCHUE (PU3NUECKON BETUYHUHBIL;
— aHaAJIM3UPOBATh CBOMCTBA TEJ, TETUIOBBIC SBJICHHS M MIPOLIECCHI, UCIIOJIB3Ysl OCHOBHBIC IMOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS O CTPOCHUH BEIIECTBA U
3aKOH COXpaHEHUS SHEPTUH,
— pa3nuyaTh OCHOBHBIC MPU3HAKN U3YUCHHBIX (PU3UUCCKUX MOJIETICH CTPOCHUS T'a30B, KHUIAKOCTEH U TBEPIbIX TEI;
— MPUBOJUTH IPUMEPHI MPAKTHYECKOTO MUCIOJIb30BaHUS (PU3UUYECKUX 3HAHUH O TETUIOBBIX SBICHUSX;
— pemiaTh 3aJla4M, UCIIOJIb3Ys 3aKOH COXPAHEHUS SHEPTUHU B TEIUIOBBIX MpoIieccax U (hOPMYIIbI, CBSA3BIBAIONINE (PU3HUECKHE BETUYUHBI (KOJIUYECTBO TEIUIOTHI,
TeMIIepaTypa, yAelIbHas TeIJIOEMKOCTh BEIIECTBa, YAeIbHAs TEIJIOTA TUIABJICHHUS, yIebHas TEIUIOTa MapooOpa3oBaHus, yACIbHAsA TEIJI0Ta CrOPAaHUs TOILINBA,
KOA((UIIMEHT IMOJIE3HOTO ACWCTBHS TEIUIOBOTO JIBUTATElNs): HA OCHOBE aHAM3a YCIOBHUS 3aJadd 3alUCBhIBATh KPATKOE YCIOBUE, BBLICISATH (PU3HUUCCKHE
BEJIMYMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE Al €€ pPEelIeHHs, MPOBOJAUTH PacueThl U OICHUBATH PEATbHOCTh MOJYUYEHHOTO 3HAYEHUS (U3UYECKOM
BEJIMYUHEI.

DJleKTpUYeCKHe H MArHUTHBIE SIBJICHUSI
— pacro3HaBaTh IEKTPOMArHUTHbBIE SBICHUS U OOBSACHATH HAa OCHOBE MMEIOLINXCSA 3HAHUI OCHOBHBIE CBOWMCTBA WIIM YCIIOBHUS MPOTEKAHMS ITUX SBJICHHI:
ANEKTPU3ANHS TeJl, B3aMMOJICHCTBHUE 3apsjoB, JJICKTPUUSCKHA TOK M €ro JCHCTBHS (TEIUIOBOE, XMMHYECKOE, MAarHHTHOE), B3aUMOJCHCTBHE MArHHUTOB,
ANEKTPOMAarHUTHAS UHAYKIUS, TEHCTBIE MATHUTHOTO TOJIsl HA MPOBOJIHUK C TOKOM M Ha JIBHXKYIIYIOCS 3apsHKCHHYIO YacTHILY, IEHCTBUE AJIEKTPU YECKOTO MO
Ha 3apsHKEHHYIO YaCTHUILY, SJIEKTPOMArHUTHBIE BOJHBI, MPSMOIMHEITHOE pACIIPOCTPAHEHUE CBETA, OTPAKEHUE U MIPEJIOMIICHUE CBETA, UCIIEPCHsI CBETA.
— COCTaBIISITh CXEMbI SJEKTPHUUECKUX LIETIeH ¢ MMOCIe0BATEIbHBIM 1 apauIeIbHBIM COSAMHEHUEM JIEMEHTOB, pa3inydas yCIOBHbIE 0003HAYCHHS DJIEMEHTOB
AIEKTPUYECKUX IeTNel (MCTOYHUK TOKA, K04, PE3UCTOP, PEOCTAT, JJaMIIOUKa, aMIIEPMETpP, BOJILTMETD).
— HCIOIIb30BaTh ONTUYECKUE CXEMBI JJIsI TOCTPOCHUS N300pakeHUI B TUIOCKOM 3epKalie U cOOUparoIiei JuH3e.
— OMWCHIBATH U3YYCHHBIC CBOWCTBA TN M SJICKTPOMArHUTHBIC SIBJICHUS, HCIIOJIb3Ysl (DH3UYECKHE BETMIMHBL: dJICKTPHUSCKUIN 3apsij, CUJIa TOKA, dJICKTPHUIECKOE
HaMpsKEHUE, SJIEKTPUUYECKOE COMPOTHUBIICHUE, YAETFHOE COMPOTUBIEHUE BEIECTBA, pab0Ta ANMEKTPUUYECKOTO TMOJISI, MOITHOCTh TOKa, (DOKYCHOE PAacCTOSHUE U
ONTHYECKAsi CWJIA JIMH3bI, CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETAa; NPHU ONHCAHHH BEPHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIONIb3YEMBIX BENWYHH, UX OOO3HAYCHHs] W EIWHHUIBI W3MEPEHHs; HaXOIUTh (OPMYJbI, CBS3BIBAIOUINE MaHHYIO (U3MUECKYIO0 BEIUYHHY C JIPYTHMH
BEJIMYUHAMH.
— aHAIM3UPOBATh CBOMCTBA TEI, DIIEKTPOMATHUTHBIC SBJICHHS M TPOLIECCHI, UCIONB3Yys (DM3HUECKHE 3aKOHBI: 3aKOH COXpPAaHEHHS DJEKTPHUECKOro 3apsja,
3akoH Oma JuIsl y4acTKa 1enu, 3akoH Jxoymsa-Jlenna, 3akoH MpsIMOIUHEHHOTO PaclpOCTPAHEHHS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH IMPEJIOMJICHHUS CBETA;
IIPH 9TOM Pa3INYaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BBIPaKEHUE.
— TIPUBOJIUTH MPUMEPHI MPAKTHICCKOTO UCTIOB30BaAHUS (PU3NICCKUX 3HAHUHN O 3JICKTPOMATHUTHBIX SBJICHUSX
— pemiaTh 3aJa4u, UCTIONB3Ys (PU3NYECKUE 3aKOHBI (3akoH OMa IS ydacTka 1enu, 3akoH J[xoyns-JIeHna, 3aKkoH MpsSMOIMHEHHOTO PaclpOCTPAaHEHUS CBETA,
3aKOH OTPAXEHHUs CBETa, 3aKOH IMPEJIOMJICHUS CBeTa) W (POpPMyIbI, CBs3BIBAIONIME (DU3UUECKUE BEIUYMHBI (CHJIA TOKA, JJICKTPUUYECKOE HANpPsDKEHUE,
ANEKTPUYECKOE COMPOTUBJICHHE, YIETbHOE COMPOTUBICHHUE BEIIECTBA, padOTa AIEKTPUUECKOTO OIS, MOIHOCTh TOKA, (JOKYCHOE PACCTOSHHUE U ONTHYECKAas
CWla JIMH3BI, CKOPOCTh OJJICKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBeTa, (OPMYJBl pacyeTa dJIEKTPUYECKOTO COMPOTHUBIICHUS
MIPUIIOCIIEeI0OBATEIbHOMUMNAPAIIEIFHOM COCIMHEHWH TIPOBOJHUKOB): Ha OCHOBE aHalHM3a YCIOBHUS 3aJauyd 3alKChIBaTh KPATKOE YCIOBHE, BBIICIATH
(¢u3nUYecKue BEJIMYMHBI, 3aKOHBI W (DOPMYIIBI, HEOOXOIMMBIC IS €€ PEIICHUs, NMPOBOJHWTH pPacueThl M OIEHUBATH PEATHHOCTH ITOJIYYCHHOTO 3HAYEHUS
(bu3MYECKON BETUYNHBI.

KpaHToBBI€E SIBJICHUS



— pacro3HaBaTh KBAHTOBbIE SBJIEHUS U OOBICHATH HA OCHOBE HMEIOIIMXCS 3HAHUM OCHOBHBIE CBOWCTBA WJIM YCIOBHUSI MPOTEKAHUS JTHUX SIBICHUM:
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAaKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa U3JIy4eHHUs aTOMa;
— ONKCHIBaTh M3yYCHHbIE KBAHTOBBIC SIBICHHUSA, MCIONb3ysd (M3MUECKHE BEJIMYMHBI: MAacCOBOE YHMCJIO, 3aps/IOBOE YMCIIO, MEepUoj] Mojypacraja, dHeprus
(OTOHOB; MPH ONMHUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCIOJIB3YEMBIX BETUYMUH, UX 0003HAYCHUS U €AMHUIIBI U3MEPEHUS; HAaXOIUTh (POPMYJIbL,
CBA3BIBAOIINUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYHHY C APYTUMH BCIIMYUMHAMU, BBIYUCIIATh 3HAUYCHUC (bHSH‘IGCKOﬁ BCJIMYHHBI;
— aHaJIM3UPOBATh KBAHTOBBLIC SIBJICHUS, UCHOJIb3ys (DPU3MUECKHE 3aKOHBI M MOCTYJAThl: 3aKOH COXPAHEHMsI HEPrHH, 3aKOH COXPAHEHUS DJIEKTPHYECKOTO
3apsijia, 3aKOH COXpPAHEHUs MAaCCOBOT'O YHUCIIA, 3aKOHOMEPHOCTH M3JIYYEHHUS W MOTJIOMICHUSI CBETa aTOMOM, IPH 3TOM Pa3HyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOe BBIPAKEHUE;
— pasinyaTh OCHOBHBIE MPU3HAKH IJIAHETAPHOM MOJIEJIM aTOMa, HYKJIOHHON MO/JIEJIN aTOMHOTO S/Ipa;
— TPUBOJIUTH MPUMEPHI MPOSIBICHUS B MPUPOJE U MPAKTHUECKOTO MCIOJB30BaHUS PAJHMOAKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEAKIUil, CIIEKTPaIbHOTO
aHaJIM3a.

DJIeMeHTbI ACTPOHOMMH
— yKa3bIBaTh Ha3BaHUA MiaHeT CONHEYHON CHUCTEMbI; pa3jiNuaTh OCHOBHBIE MPU3HAKH CYTOUHOTO BpallleHus 3Be3qHOro Heba, nprkeHus Jlynel, ComHia u
IJIAaHET OTHOCUTEINIBHO 3BE3L;
— TOHHUMAThH PA3NIUYUS MKy TeIHOLIEHTPHUUECKON U FeOLEHTPUUYECKOI cUCTEMaMH MUPA;

Buvinycknuk na 6azosom yposue nonyuum 603MOACHOCHIL HAYYUMbCL:

—  NOHUMamMb U 0OBIACHAMb YELOCMHOCHb (PUULECKOU MeopuU, Pa3Iudams SPAHUYbL ee RPUMEHUMOCTIU U MECMO 8 POy Opy2ux Qusuueckux meopuil,

—  enadems npuemMam. ROCMPOEHUs. MeoOPemudeckux 00KA3amenbCme, a Mmaxice nPOSHO3UPOBAHUsL 0COOEHHOCMeU NPOMEKAHUsL (PUUYECKUX AGTEeHU U
npoYeccos Ha OCHOBE NOIYYEHHBIX MEOPEeMUYECKUX 6bl60008 U OOKAZAMENbCNE;

—  Xapakmepuzo8amv CUCMEMHYIO C8513b MeNCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUSIMU. NPOCMPAHCMEO0, 8PeMsl, Mamepus (6ewecmeso, noie),
osudicenue, Culd, SHePusL;

—  8bI0GU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (PUSUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

—  CaMOCmosmenbHO NIAHUPOBAMb U NPOBOOUMb PUUUECKUE IKCNEPUMEHNbL,

—  Xapakmepuz08amu 2100a1bHble NPOOIEMbl, COSUUE NEPEO YeL0BECUECBOM. IHEPeMUIeCKUe, Chlpbesble, IKOI0SUYECKUe, — U POIb U3UKU 6 peuleHuU
IMUX npoodIeM;

—  pewams NPaKmuKo-OpUeHmMUPOSAHHbLE KAYeCmEeHHble U paciemuble usuiecKue 3a0auu ¢ 8blOOPoOM pusu1eckol MoOeu, UCNOIb3Ysl HECKOIbKO
Qusuyeckux 3aK0H08 Ul POPMYIL, CEAZBIBAIOUUX UZBECMHbIE (PUIUUECKUEe BETUUUNBI, 8 KOHMEKCHe MEHCNPEOMEMHbIX CEs3ell;

—  00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCIUKU U3YUEHHBIX MAWUH, NPUOOPOS U MEXHUUECKUX YCMPOUCme;

- 00BACHAMb YCN08UL NPUMEHEHUs DuU3UYecKUX Mooenell npu peuleHuy Qu3uueckux 3a0ay, Haxooums A0eK8AmMHYI0 NPeOdloNCEeHHOU 3a0aye Qu3UYecKyro

Moaeflb, paspeuwians l’lp06ﬂ€My, KAaK Ha OCHO6€ UMENUUXCA 3HaHZ/lZZ, maxk u npu nomowu Memooos OUYEHKU.

Mexannueckue siBJICHUSA

—  UCNONIL308AMb 3HAHUSA 0 MEXAHUYECKUX ABLEHUAX 8 NOBCEOHEBHOU HCU3HU 0I5l 0becnedeHus 6e30nacHoCmu npu 0opawjeHuu ¢ npudbOpamu U mexHudecKumu
yempoticmeamu, 0Jisl COXPAHEeHUsi 300pP08bsl U COONI00EHUS HOPM IKOJLO2UHECK020 N0BeOeHUs 8 OKpYdcarowell cpeoe; NPpUsooums NpUMepsbl NPaAKmMu4ecKko2o



UCNONL308AHUS (PUBULECKUX 3HAHUL O MEXAHUYECKUX ABTIeHUAX U PUIUYECKUX 3AKOHAX, NPUMEPbL UCNOIb308AHUSL 8030 0HOBIEMbIX UCTNIOYHUKOG IHEPSULL,
9KOI02UYECKUX NOCAEOCMBULL UCCIE)08AHUSL KOCMUYECKO20 NPOCMPAHCME;
—  paznuuamov Spanuybl NPUMEHUMOCMU PUUYECKUX 3AKOHO8, NOHUMAMb 6CE0OWULL XapaKmep QYHOAMEHMAlIbHbIX 3aKOHO8 (3AKOH COXPAHEHUs
MEXAHUYECKOU SHEP2UU, 3aKOH COXPAHEHUS UMNYIbCA, 3AKOH 8CEMUPHO20 MACOMEHUSL) U O2PAHUYEHHOCMb UCNOIb308AHUSL YACMHBIX 3aKOH08 (3akon T yKa,
Apxumeoa u op.);
—  Haxoo0umv a0eK8amHyo npedioNCeHHol 3a0aue huzuiecKyro Mooeinb, papeuans npooaemy KaK Ha OCHO8E UMEIOWUXCS SHAHUL NO MeXAHUKe C
UCNONb308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMouwju Memooos OYeHKu.
TenJioBble ABICHUSA
—  UCNONIb306AMb 3HAHUSL O MENLOBbIX ABNEHUAX 8 NOBCEOHEGHOU HCUZHU 01 0OecneyeHusi 6e30NACHOCMU NpU 0OpaweHul ¢ NPUOOPAMU U MEeXHUYEeCKUMU
yempoucmeamu, 0715 COXPaHeHUst 300p06bs U CODNIO0EHUsL HOPM IKOJI02UYECKO20 N0BeOeHUs 8 OKpYcarouel cpeoe;, npusooums npumepbl IKOI02UYECKUX
nociedcmeuil pabomsl 08ueameneil GHYmMpeHHe20 C2OPAnUsl, MENI08bIX U SUOPOINEKMPOCHAHYULL,
—  paznuuamo Sparuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce00WULL Xapakmep (hYHOAMEeHMANbHbIX U3UYECKUX 3AKOHO8 (3AKOH COXPAaHeHUs
9HepauUU 8 MEeNI0BbIX NPOYECcax) U 02PaAHUYEHHOCHb UCHOIb306AHUSL YACHHBIX 3AKOHO8,
—  HAX00UMb A0eK8AMHYIO NPEONOHNCEHHOU 3a0aye Pu3uyecKyto Mooelb, paspeuams npodiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHULL O MENI08bIX AGNEHUSX C
UCNONb308AHUEM MAMEMAMUYECKO20 Annapamad, max u npu NOMOouju Memooo8 OYeHKuU.
DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHSI
—  UCNONIBb306AMb 3HAHUS 00 INEKMPOMACHUMHBIX S8NEHUSIX 8 NOBCEOHEBHOU JHCUZHU OJisL 0DecneueHus 0e30nacHOCmuU npu 0opawjeruy ¢ npuboOpPamu u
MEXHUYECKUMU YCMPOUCMEAMU, 051 COXPAHEHUSL 300P0BbL U COONIOOEHUsL HOPM IKOIOSULECKO20 NOBEOEHUs 8 OKPYIICarowell cpede; Npusoounms npumepbl
BNUAHUS DTNEKMPOMASHUMHBIX UZTVYEHUL HA JHCUBbIE OPLAHUMbL,
—  paznuuamo Sparuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CCOOWULL Xapakmep yHOAMEHMAIbHbIX 3AKOHO8 (3aKOH COXPAHEHUs.
NEKMPUUECKO20 3aPA0a) U 0SPAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3aKOHO08 (3akoH Oma 013 yuacmka yenu, 3akon /[coyasa-Jlenya u op.);
—  UCNONIb306aMb NPUEMbl NOCMPOEHUsL PU3UYECKUX MoOeell, NOUCKA U YOPMYTUPOBKU OOKAZAMENbCIE BbLOSUHYMBIX SUNOMES U MEOPEeMUYECKUX 6160008 HA
OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX (PaKmos;
—  HAX00UMb AOEKEAMHYIO NPEOONCEHHOU 3a0aie Pu3UYecKyio MoOelb, paspeutams npooiemy KaK Ha OCHO8E UMEIOUUXCSL 3HAHULL 00 21eKMPOMACHUMHBIX
ABNEHUAX C UCNOTIL30BAHUEM MAMEMAMUYECKO20 ANNapama, max u npu NOMOWU Memoo08 OYeHKU.
KBaHTOBBIE sIBJIeHUS
—  UCNONIb306AMb NOJYYEHHble 3HAHUS 8 NOBCEOHEBHOU JHCUSHU NPU 0OPAUEeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CYeMYUK UOHUSUDYIOUUX
yacmuy, 0o3umemp), 0isi COXPAHEHUs 300P08bsl U COONIOOEHUS HOPM IKOLO0SUHLECK020 NOBEOeHUsl 8 OKPYcarowell cpeoe;
—  COOMHOCUMb IHEPSUIO CEA3U AMOMHDIX s10ep ¢ 0eDeKmoM MaACChl,
—  NpUBOOUMb NpUMEPbl BAUAHUA PAOUOAKIMUBHBIX UZVUEHULL HA JHCUBbIE OP2AHUZMbL, HOHUMAMb NPUHYUN OeUCMEUs 003UMEeMpPa U pasiuiams YCio6us e2o
UCNONIb308AHUSL,
—  NOHUMAMb IKOJI02UYECKUEe NPOOIeMbl, 803HUKAIOWUE NPU UCTIONb308AHUU AMOMHBIX DJIEKMPOCMAHYUL, U NYMU PeueHus: SMux npooiem, nepcnekmussl
UCNOIb308AHUSL YIPABIAEMO20 MEPMOAOEPHO20 CUHMES(.
JJieMeHTbI ACTPOHOMM U
—  yKa3zvleamv 0Owue c80UCmMea u OMAUYUs NIAHem 3eMHOU 2PYNNbL U NiaHem-eueanmos, manvix men ConHeyHou cucmemvl U OOILUWUX NIAHE,
NOJb308AMbCIL KAPMOU 36€30H020 Heba NpuU HaAbII0OeHUsX 36e30H020 Hebd;
—  pPaznuuams OCHOBHbLE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmHOCUmMb yeen 36e30bl ¢ ee memMnepamypoll,



— pasiudanms cunomesvl 0 npoucxoofcdeﬂuu Conneynoti cucmemat.

COAEPKXAHUME KYPCA ®U3UKU
Beenenue. @usuka v pu3nyecKue MeTOAbl H3yYeHUs] IPUPOIBI

®duzuka — QyHIaMeHTalbHAs HayKa O MpUpoAe. MeToabl HaydHOTO HccienoBaHusl (Qu3nmveckux siBieHui. MopaenupoBanue (pU3MUECKHUX SIBICHUN U
npoueccoB. @U3NYECKUN 3aKOH — TIpaHULbl NPUMEHUMOCTH. PU3NYECKHMEe TEOPUM W NPUHLUI COOTBETCTBUs. Poiib m mecto Qu3uku B (opMHpOBaHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKOMN AESATEIbHOCTHU Jtoed. Dusuka u Ky/zbmypal.

MexaHnyeckue siBJIeHUS

I'paHuIbl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. BakHelne KuHeMaTuyecKrue XapakTepUCTUKH — IEPEMELIEHUE, CKOPOCTh, YCKopeHrue. OCHOBHbIE
MOJEIIN TeJ U ABWKeHul. B3anmonelicteue ten. 3akonsl BcemupHoro tarorenus, ['yka, cyxoro Tpenus. MHepuuanbHas cuctemMa orcuera. 3aKOHbl MEXaHUKHU
Herorona. UMnynbc MaTepraibHOM TOYKU U CUCTEMBL. VI3MeHeHne U coXpaHeHre UMITYIbca. Mcnonv3o8anue 3aKkoH08 MEXAHUKU 0l 00BACHEHUS. OBUNCEHUS
HebecHbIX mell U 0JIfl paA38UmMusl KOCMU4eckux ucciedoganutl. Mexanuueckas YHEprusi CHCTEMBbI Tell. 3aKOH COXpaHeHHsI MeXaHHuecKoi sHepruu. PaboTa cuibl.
Pasnosecue mamepuanvroti mouku u meepooco mena. Ycnosus pasnosecusi. Momenm cunvl. Pasnosecue scuoxocmu u easa. /[susicenue sxHcuoxocmet u 2a3oe.

OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOM TEOPUH

Monekynspao-kuHetnueckas Teopust (MKT) cTpoenus BemecTBa u ee SKCIIEpUMEHTaIbHBIE 10Ka3aTeIbCTBA. AOCOIIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEW KMHETUYECKOM SHEPIMH TEIUIOBOTO ABMKEHUS YaCTHIL BelecTBa. Mojenb neanbHoro rasa. /lapinenue rasza. Y paBHeHHE COCTOSIHUS UCAIBHOTO ra3a.
VYpaBuenue MenneneeBa—Kuaneiipona. ArperatHble cOCTOSIHUS BeliecTBa. Moodens cmpoenus scuokocmell.

OCHOBBI TEPMOAUHAMUKH

Buyrpennss sueprus. Pabota u Temonepegaya kak crnocoObl H3MEeHEHUs! BHyTpeHHel sHeprun. [lepBriii 3akoH TepmoanHaMuku. HeoOpatumocTs
TEIUIOBBIX MPOIeccoB. [IpUHIMITBI IeHCTBUS TEIUIOBBIX MALIMH (TapoBas TypOuHa, TBUTATENlb BHYTPEHHET0 CrOpaHus, peakTUBHBIN nBurarens). KI1/]
TEIJIOBOM MallIWHBI.

OCHOBBI YJIEKTPOAUHAMHUKHU

Onexrpuueckoe nose. 3akoH Kynona. HanpsskeHHOCTh M MOTEHIMAI 3JIEKTPOCTATUYECKOT0 10J1s1. [[pOBOIHMKH, IOTYITPOBOJHUKHU U TUDJIEKTPUKH.
Kongnencarop. IlocTossHHBIN 251eKTpUUECKHM TOK. ICTOUHHUKH 37EKTPUUYECKOT0 TOKA. JJIEKTpUYECKas LIENb U €€ cocTaBHble yacTu. Hampasienue u neiicteus
aneKkTpuyeckoro Toka. KonedarenpHblil KOHTYp. DNEKTpOMarHuTHbIE BOJIHBI. /[nana3zoHbl 3JIEKTPOMAarHUTHBIX U3JIyY€HUN U UX MPAKTUYECKOE NPUMEHEHHE.
DNeKTpOMarHuTHbIE KoJeOaHus. DIEKTPOABWKYIIAs cuiia. 3akoH OMa JUIst TOJTHOMU Ieny. DIEeKTPHUUECKUI TOK B IPOBOJAHUKAX, HJEKTPOJIUTAX,
MOJTYyIIPOBOJIHUKAX, I'a3ax U BakyyMe. Ceepxnposooumocme.

OCHOBBI 2JIEKTPOAMHAMHUKH (IPOI0JIKEHHE).



Nunykius MarHuTHOTO 110181, JIeMCTBHE MarHUTHOTO MOJIs Ha MPOBOJHUK C TOKOM M JABMIXKYIIYIOCA 3apsikeHHYI0 yacTuily. Cuiia Amnepa u cuia JlopeHna.
MaruutHsble cBoiicTBa BelecTBa. [10TOK BEKTOpa MAarHUTHON MHAYKLUU. SIBJI€HNE 2JIEKTPOMArHUTHOW MHAYKLINHN. 3aKOH 3JIEKTPOMAarHUTHON UHIYKIIUH.
OnexTpoMarauTHoe nosie. [lepemeHHbli ToK. SIBeHne caMoMHAYKIUUUA. UHAYKTUBHOCTD. DHep2us 21eKmpoMacHUMHO20 NOJIAL.

KoJsie0anus u BoJITHBI

Mexannueckre KoJieOaHus U BOJIHBI. AMIUIUTY/Ia, IEPHOJ, 9acToTa, (ha3a konebanuii. [IpeBpamieHus sHEPTUM P KoleOaHusx. BulnysicoenHble Konebanus,
pesonanc. Ilonepeynsie U MPOAOIbHBIE BOJTHBL. DHEPTUs BOIHBL. Mnmepghepenyus u oughpaxyus 60aH. 3ByKOBBIE BOJIHBI.

DnexTpoMaruuTHele koneOanus. KonebarenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMArHuTHbIE KosieOaHusl. BoIHYKI€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHHUs.
Pezonanc. Ilepemennsblii Tok. KonaeHcaTop U KaTyIlIKa B LIETIH IEpEMEHHOT0 Toka. IIpon3BoacTBO, nepeaaya v noTpediIeHne JIEKTPUUECKON IHEPTHH.
DnemeHTapHas Teopus TpaHcpopmaTopa. DIEKTpoMarHuTHoe nojie. Buxpesoe anekTpuyeckoe mnose. IIeKTpOMarHuTHbIE BOJIHBL. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH. J{Mana3oHbl AIEKTPOMAarHUTHIX U3IYYEHUN U UX MIPaKTU4YeCKoe NpUMeHeHue. [[puHIunel painocBsa3y 1 TEIEBUICHUS.

Onruka
['eomerpuueckas ontuka. [IpsMonrHeiiHOe paclipocTpaHEHHE CBETA B OJJHOPOIHOM cpeie. 3aKOHBI OTPAKEHUS U ITpesioMiieHus cBeta. [lonHoe BHyTpeHHee
otpaxkenue. Onruueckue mpudopsl. BoaHoBbie cBoiicTBa cBeTa. CrkopocTh cBeta. MuTepdepenmus ceera. Korepentaocts. Judpakuus ceeta. [lonspuzamus
ceta. [lucnepcus ceeta. [IpakTnyeckoe NpUMEHEHNE AIEKTPOMArHUTHBIX U3JIYy4EHUH.

DJIeMeHTbI TEOPUH OTHOCUTEIbHOCTH
MHBapuaHTHOCTh MOAYJISl CKOPOCTH CBeTa B BakyyMe. IIpuHuun otHocuTenbHOCTH DifHIITelHA. CBA3b Macchl M 3HEPrUM CBOOOAHOMN YacTHIIbl. DHEPrus
1okosi. CBsi3b Macchl C SHEPTUEH.
KBanroBas pusuka
I'unore3a Ilnanka o kBaHTax. @orodPdekt. YpaBHeHue DiHIITeHA 11 poTordpdexra. PoroHbl. I'unoresa ne bpoilis 0 BOITHOBBIX CBOMCTBAX YacTHII.
KopmnyckynspHo-BonHOBOM nyanusm. Coomuowenue neonpedenennocmu 1Ieiizenbepea. llnanerapHas mojaens crpoeHus atoma. OmnbiTel Pesepdopaa.
KBanToBble nocrynarsl bopa. Mcnyckanue u norjomeHrne cBera aroMoMm. Jlasepsl.

CocTaB u cTpoeHHE aTOMHOTO sijipa. SIaepHble cuibl. JleekT Macchl M SHEPTHsl CBA3U aTOMHBIX A1ep. BUJIbl paJMOaKTUBHBIX NPEBPAIIEHUI aTOMHBIX sIZIEp.
3aKoH paJIMO0aKTUBHOTO pacnajaa. Jnepusle peakuuu. LlenHas peakuus neneHus saep. U SHEPrus CBA3M HYKJIOHOB B siape. SnepHas sHepretuka. [lpumenenue
A0epHoll dHepeemuKy. BIusHIe HOHU3UPYIOIIEH pajnaliy Ha )KUBble OpraHu3Mel. J[03a u3i1yueHus, 3aKOH paJM0aKTUBHOIO paciaia U €ro CTaTUCTUYECKHM
xapakrtep. DieMeHTapHble yacTuilbl. DyHaaMeHTaIbHbIe B3aUMOACHCTBHSL.

Crtpoenue Bcesiennoi
CoBpeMeHHbIe MPECTABIEHUS 0 MPOUCXOXKIeHUN U HBosonnn ConHia u 38e31. CtpoeHue coiaHeuHoi cucreMsl. Cucrema «3emutsd — JIynay. O6mue
ceeneHus o CoiHile (BUJI B TEJIECKOII, BpallleHHe, pa3Mepbl, Macca, CBETUMOCTh, TEMIIEpaTypa COJTHIIA U COCTOSTHHE BEIIECTBA B HEM, XMMUYECKHI COCTaB).
Wctounuku sHeprum u BHyTpeHHee crpoenne Conniua. Knaccudukanus 38e31. 3Be3/1bl 1 ICTOYHUKY MX dHeprun. dusnyeckas npupoja 3se3a. Hama
I'anakTuka (cocraB, CTpOEHME, ABM)KEHUE 3B€3]1 B | 'anakTuke u ee BpameHue). [Iponcxoxaenne n 3BOIIOLNS TalaKTUK U 3Be31. IIpeacraBienne o ctpoeHuu u
3BOIIONNHN BeeneHHoM.

1 .
KprUBOM BblOC/ICH mamepuail, He 6bIHOCAWUUCA HA UMO208YI0 ammecmayuio.

TEMATHYECKOE HNIAHUPOBAHUE
10 xmacc




No Pa3znen KonnuectBo KonnuecTBo yacos no KontponbHas JlaboparopHbie OcCHOBHbIE
4acoB 110 paboueii mporpamme pabora paboThI HAaIpaBJICHUS
aBTOPCKOU aBTOpCKas /paboyas BOCITUTATEIIHHON
nporpamme JeSTEIIBHOCTH
1 Beenenwe. dusuka " 1 1 0 0 1,2,3,4,5,6,7,8
buznyecKkne METOAbl U3yUeHUS
PUPOJIBI
2. MexaHuka 27 30 2 5/7 1,2,3,45,6,7,8
Kunemaruka 6 9 172
Jlunamuka 9 9 2/3
3aKOHBI COXpaHEHHUSI B 7 7 171
MEXaHHKE. Craruka. 5 5 171
l'unpomexanuka
3. MoJiekyJIsipHO- 10 11 1 171 1,2,3,4,5,6,7,8
KHHeTHYecKasi Teopus
4, OCHOBBI TEPMOTUHAMHUKH 7 7 1 0/0 1,2,3,4,5,6,7,8
5. OCHOBBI J1eKTPOAMHAMHMKH 16 19 1 2/2 1,2,3,4,5,6,7,8
DNEeKTpOCTaTHKA 6 7
3aKOHBI IOCTOSIHHOTO TOKa 6 6
Tok B pa3nU4YHBIX cperax 4 6
6. Peseps 7 0 1,2,3,45,6,7,8
Hror 68 68 5 8/10
Hroro 68 gacor
KonTpoab ypoBHsi 00yuenus. @Pusuka 10 kaacc.
No HanmenoBanue Ncrounuk Komudukarop EI'D Komudukarop BITP
pas3zesnoB U TeM
1. Kontponbras padora Nel «Ocrosbi Junaktudeckue marepuanbl @usuka 10 kmace / 1.1.1-1.19 2.1-2.6
KUHeMAMUKUu» A.EMapon, E.A.Mapon. — M.: MHsznarenbctBo
2. KonTtponsHas padora Ne2 «Ocrogul «dpoda», 2014 r. 1.2.1-155
OUHAMUKU U 3AKOHbL COXPAHEHUSLY Temaruueckue KOHTPOIBHBIE U CAMOCTOSTEIHHBIE




3. Konrtponbnas padora Ne 3 «Ocrogbi pabotsl 1o ¢usmke 10 knace / O.M.I'pomuesa. — M..: 2.1.1-2.1.17 3.1-3.7
MONeKYIAPHO-KuHemuyeckou meopuuy | 3parenbeTBo «Ik3amen», 2012 .
4. Kontponbnas padota Ne 4 «Ocrosbl 2.2.1-2.211
MepMOOUHAMUKUY
5. Kontponbnas padora Ne 5 «3akonwl JNunaktudeckue matepuainsl Gusnka 11 kmace / 3.1.1-3.2.10 4.1-4.7
NOCMOSIHHO20 MOKAY. A.E.Mapon, E.A.MapoH. — M.: U3naTenbcTBO
«dpodar, 2014.
Temaruueckrue KOHTPOJIBHBIE U CAMOCTOSITEIIbHbBIE
pa6otsI o ¢pusuke 10 knace / O.WU.I'pommesa. — M.
HsparenscTBo «OK3ameny», 2012 r.
Tembl 1a00paTOPHBIX M MpaKkTHYecKUX padot B 10 kiacce
Jlaboparopuas pabota Nel M3mepeHre MrHOBEHHON CKOPOCTH U YCKOPECHHSI ¢ UCTIOIB30BaHUEM CEKYHIOMEpa HITU KOMIThIOTEpa C JaTINKAMH,
Jlaboparopras paborta Ne2 M3ydeHue IBHKEHUS TeJa MO0 OKPYKHOCTH;
Jlaboparopuas pabota Ne3 M3yduenue MBMKEHUS Tea, OPOIMICHHOTO TOPU30HTAIBHO;
Jlaboparopnas pabota Ned N3mepeHue k€CTKOCTH MPY>KUHBI,
Jlaboparopnas pabota Ne5S U3zmepenue ko3 puirieHTa TpeHUs CKOIbKEHUS;
Jlaboparopnas pabota Ne6. M3yueHne 3akoHa COXpaHEHUS MEXaHUUECKOM SHEePTUH;
Jlaboparopnas padota Ne7 M3ydeHue paBHOBECHS Tell MO JEHCTBUEM HECKOIBKUX CUIT;
Jlaboparopnas pabota Ne§ DxcrnepuMeHTanbHas mpoBepka 3akona I eii-Jlroccaka;
Jlaboparopnast pa6ota Ne9. N3yuenune nocienoBaTeIbHOTO U MAPAIETLHOTO COSTMHEHUSI IPOBOIHUKOB;
Jlaboparopnast pabora Nel0. Uzmepenne 31C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
11 kuacc
Ne Paznen KonnuectBo yacoB | KonmuecTBo yacos no KonTtponsHas JIabopaTopHble OcHOBHBIE
10 aBTOPCKOMH paboueii mporpamMme pabota paboThI HaTpaBJICHUS
nporpamme aBTOpCKas /paboyas BOCIIUTATEIbHOMN
JeSITeTbHOCTU
1. OCHOBBI I1eKTPOTMHAMUKHI 9 yacos 10 yacos 1 2 1,2,3,45,6,7,8
(mpoaoKeHue) 11
MarHuTHOE 1oJjIe 54 54 1/1
DJIEKTPOMArHUTHASI UHTYKLIHS 4q 54
2. KoJie6anust u BOJIHBI 16 yacoB 15 yacos 1 1 1,2,3,4,5,6,7,8




MexaHuveckue KoyieOaHus 34 34 1/1
DNeKTPOMarHUTHbBIE KOJIeOaHUs U BOJTHBI 54 54
MexaHn4ecKHue BOJHBI 3 q 3 q
DJIEeKTPOMAarHUTHBIE BOJHBI 4 q 4 q
3. Onruka 13 yacos 14 gyacos 1 3 1,2,3,4,5,6,7,8
['eomeTpuyeckas U BOJTHOBas 114 124 3/3
OITHKA
W3ny4yeHue u criekTpel 24 24
4. OcHOBBI crenuaJIbLHOI Teopuun 3 yaca 3 yaca 0 0/0 1,2,3,45,6,7,8
OTHOCUTEJbHOCTH
5. KBanroBas ¢pusuka 17 vacoB 17 yacoB 2 3/3 1,2,3,4,5,6,7,8
CBeTOBBIE KBAaHTHI 54 Su 1
AToMHas pu3nKa 34 34 212
dwusrka aTOMHOTO sIIpa 74 T4 1 1/1
DieMeHTapHBIC YACTUIIBI 24 24 0/0
6. Ctpoenne Beenennoii 5 yacoB 5 yacoB 0 1/1 1,2,3,4,5,6,7,8
7. IMoBTOpEHUE 3 4yaca 3 4aca 1,2,3,4,5,6,7,8
8. Pe3epsn 2 gaca 1 yac 1,2,3,4,5,6,7,8
Utoro 68 uacoB 68 yacoB 5 10
KonTpoab ypoBHsi 00yuenus ¢pu3uku B 11 kiacce
Ne HaumenoBanue Hcrounuk Komudukarop EI'D Komudukarop BIIP
paszesnoB U TeM
KonrponsHas padora Nel «Maenumnoe | Jlnnaktuueckue marepuaibl @usnka 11 kiacc / 3.3.1-34.7 4.4-4.5
none. dnekmpomaznumunas unoykyusy | A.E.Mapon, E.A.Mapon. — M.: U3xaTenbcTBO
KonTponbnas padorta Ne2 «Konebanus u | «Apodar, 2014,
BOHLLY Temaruueckue KOHTPOJIbHBIE U CaMOCTOSITENIbHBIE
3. KonTponsHas pa6ora Ne3 «Ceemosvie | pabotsl o dusuke 11 kmace / O.M.I'pomiiesa. — M. 3.5.1-3.6.12 4.6-4.7




4.1-4.3

IBUYKCHUU. Cucremal Gu3wuecknii CMBICT TIOHSATHS CKOPOCTH; 3aKOH CTp.14, 19

BOJIHBLY HsznarenscTBO «OK3aMen», 2012 1.
4, Kontponbnas padora Ned «Ceemoswie 5.1.1-5.3.6 5.1-54
K6AHMblL»
5. KonTponbnas padorta NeS «Amommnas 22.1-2.211
Quzuxa. Puzuxa amomHo2o 10pay»
Jlaboparopnas pabota Nel  V3mepeHue cuiibl B3aUMOJICHCTBUSL KaTyIIKUA C TOKOM U MarHura;
Jlaboparopuast pabota Ne2 H3ydeHue 3JIeKTPOMArHUTHOW WHIYKIINH;
Jlaboparopnas pabota Ne3  OmpezpeneHue yckopeHus cBOOOJIHOTO MMaeHus MPU MOMOIIY MasiTHUKA;
Jlaboparopuast pabota Ned  V3mepeHue moka3aTelsi MPEJIOMIICHHS CTEKJIa;
Jlaboparopnas pabota No5  OmnpezneneHue ONTHUYECKON CHIIBI TUH3BI U JOKYCHOTO PACCTOSHUS COOUPAIOIIEH JINH3bI;
Jlaboparopuast pabota Ne6  V3mepeHue JITMHBI CBETOBOM BOJIHBI:
Jlaboparopnas pabota Ne7  HaGmropeHue CIUIONIHOTO U IMHEHYATOTO CIIEKTPOB;
Jlaboparopuas pabota Ne§8  VccnemoBanue CrieKTpa BOAOPOIa;
Jlaboparopnas pabota N9  OmpezneneHue UMITyNIbCa U SHEPTUU YaCTUIBI TPU ABUKCHUH B MAarHUTHOM ToJie (110 otorpadusim);
Jlaboparopras padota Ne 10 Onpeznenenue nepruoaa oOpaiieHus ABOWHBIX 3Be3]] (IEYaTHBIC MaTCPHAIIBI).
IHOYPOYHOE IIJIAHUPOBAHUE
10 kaacc (68 yacoB —2 yaca B HeJIeJII0)
Beenenne (1 gac)
Ne Tema ypoka [IpenmeTHbIE pE3yNbTATHI JomarnHee Hara Hara obopynoBaHue OcHOBHbIE
3ajaHue IU1aH (dakt HaIlpaBJICHUS
BOCTIMTATEIILHOU
JeSITeTbHOCTU
Yro u3yyaer | 3HaTh CMBICH TOHATHIL: (usudyeckoe sBieHue, | KoHCIEKT
(1)I/I3I/IKa. FI/IHOT?33., 3aKOH, TG%I;I;II:;B]:;aHMg]i]]ifI(CT};BHe;S:E:i}eI
®duznyeckue gﬁ;ﬁ?mx e 24 I p
ABJICHUL. VMeTh OTIMYATh TMIOTE3bl OT HAY4YHBIX TEOPMIi;
Ha6J'IIO,£[eHI/I$I YMETh NPUBOAUTH MNPUMEPHI, IOKA3bIBAIOLINAE, YTO
OIIBITHL. HaOJIONIEHUsT W DKCIEPUMEHT SIBIISIOTCS OCHOBOM
JJIsI BBIABHKCHUA TUIIOTE3 U TeOpHﬁ.
Mexanuka (30 yacoB) 1,2,3,4,5,6,7,8
Kunemartuxka (94acoB)
MexaHH4ecKoe 3HaTh pa3MuHbIC BHIB MexaHumdeckoro mpwkenus| §1, 3, 3amaHHC




OTCUCTA.

312

PaBHOMepHOE
JBUKECHHE TeIL
Ckopoctb. YpaBHEHHE
PaBHOMEPHOTO
JIBHKEHUA. Perienue
3a/1ad4.

4/3

I'paduknu
IPSIMOJIMHEHHOTO
PaBHOMEPHOTO
IBWKeHHsA. Perenne
3aj1ad4.

5/4

CkopocTb npu
HEPaBHOMEPHOM
JIBUYKEHUH.
MrHoBeHHas
CKOPOCTb.

Crnoxenue
CKOPOCTEH.

6/5

[IpsimonuHeriHoe
PaBHOYCKOPEHHOE
JIBIKCHUE.
HMucrpykrax 1o
Tb. Jlabopamopnas
paboma Nol
«H3mepenue
MCHOBEHHOU
cKkopocmu

VCKOpeHUs
UCNONb308AHUEM
CceKyHooMepa unu
KomMnviomepa c
oamyuuxamuy

PaBHOMEPHOT'O NPSIMOJIMHEHHOTO JIBHIKECHUS
CKOpPOCTH;  CpeIHEH  CKOpPOCTH,  MTHOBEHHO
CKOPOCTH, YypaBHEHHS 3aBHCHMOCTH CKOPOCTH O
BPEMEHH MIPH TPSIMOJIHMHEHHOM pPaBHONEPEMEHHO
JBYXCHHH, OCHOBHBIE XapaKTEPHUCTUK
PaBHOMEPHOT'O IBM)KEHHS T€JIa IO OKPYKHOCTH

YMeTb CTPOUTH M 4UTaTh TpaduKud paBHOMEPHOT
MPSIMOJINHEMHOTO ABMXKEHMS, MCHOIb30BATh 3aKO
CIIO’KEHUSI CKOpOCTel MpH pelleHuH 3ajad, periar
3a7a4d Ha OIpENeNIeHHe CKOPOCTH Tela W €T
KOOpDOMHATHl B 000 MOMEHT BpEMEHH II
3aJaHHBIM  HAYaJbHBIM  YCJIOBHSAM,  ONPEIEIST
KHHEMAaTHIECKUE XapaKTEPUCTHKU IPH PaBHOMEPHO
JBIKCHHH Tela 110 OKPYXXHOCTH, IPHMEHST
MIOJTy4YEeHHBIE 3HAHUS ITPU PELICHUH 33134

§4, 3ananue
Crp.23

C1p.24-26

§6, ctp.28

§9, 10, ctp.41.

wTaTne
nabopaTopHbIN,
MexaHu4yeckas
ckambsi, Opycok
OEepEBSAHHBIN,
3MNEKTPOHHbIN
ceKkyHaomep




7/6 PaBHOMEpHOE §15,
JIBHKECHHE TOYKH II10
OKPY>KHOCTH.
8/7 HucTpyKTaK o §16, ctp.61
TB. ﬂa60pam0pHaﬂ BECbl 3JIEKTPOHHbIE,
6 N02 wrTatme
paooma = nabopaTtopHbIn ¢
«H3yuenue Aepxarenem,
08uUdICeHUsT mena no AVIHAMOMETP, HUTb,
neHTa MepHasi,
OKPYIHCHOCMUY nmcT Bymaru, rpys,
3MNEKTPOHHbIN
CekyHaomMmep
9/8 Kunemaruka 3amaun 10
a0COJIOTHO TETpajIu.
TBEPJOTO Tena
Pemenne 3amau mo
TeME
«KuHemaruka.
10/9 KoHTpoJbHas [ToBTOpEHUE
padora Nel TEOpUU
«Kunemarukay.
| JTunamuka (9 yacos) 123456,7,8
11/1 Ananus KOHTPOJIbHOH| 3HATH/TIOHMMATh CMBICI MOHSATHH «HHEPIUAIbHAS §18,19
paboTel W KOppeKuus| u HEUHepLUaIbHAs cucrema oTCYeTaR,
VV]I. OCHOBHOE| «B3aUMOJICHCTBHE», «UHEPTHOCTHY», «UHEPLU,
yTBepIKICHHUE «CHUIay, «yCKOPEHHUE», CMBICI 3aKOHOB HbrOTOHA,
«'paBUTAMOHHBIC CHJIBI», «BCEMHUPHOC
MEXaHHUKH. Cuia.
TATOTCHUC), «CcuJjia TAXKCCTHU), «KYTpPYrocrtb»,
Macca" EHHHHHa ((Z[C(I)OpMaL[I/Iﬂ», (TPCHUCY, CMBICJI BCJIIMYUH
MAaccCHI. (OKECTKOCTB», «KO3(D(UIMEHT TPEeHUs»; 3aKoH
12/2 [epBorit 3akoH | I'yka. §20, ctp.73
HeroTona Bropoit YMeTh WILIIOCTPUPOBATh TOYKU IPUJIOKEHUS CHUII,
H WX HampaBJIeHUE, HAXOAUTh PABHOJECUCTBYIOIIYIO
SaKOHu bIOTOHA. HCCKOJIbKHUX CHIJI, pemaTL 3aJa4Yr Ha BBIYHCIICHUC
13/3 Tperuit 38KOH | ¢y §21,22,23
Hebrorona. IlpuHumm | Usmepsate  maccy  Tena.  M3smepsts  cuibl
OTHOCUTEIBLHOCTHU BSaHMOHeﬁCTBHﬂ TeJI. BEIYMCHATE 3HAUEHUSI CHII T10
FaJ'II/IJ'IGSI HN3BCCTHBIM 3HAUYCHUAM MaACC B3aPIMOIIeI>iCTByIOH.[PIX
. T€I1 W HUX CKO CHI/Iﬁ. BI)I‘II/ICJ'IHTI) 3HAUYCHUSA
14/4 Cuma TSDKeCTH | yerop §26.

cuiia BCCMUPHOT'O
TATOTCHUA.

YCKOp SHHI TCI o HU3BCCTHBIM 3HA4YCHUAM
HeﬁCTByIOIHHX CHI U MacCc TellL.Beauciaars
3HA4YCHUA YCKopeHI/Iﬁ TCI 1o HU3BCCTHBIM




15/5 I/IHCprKTaH{ [0 | 3HaueHWsM  JAEHCTBYIOIIMX CHI M Macc §28, CTp.95 .
TB J]a60pam0pHa}l TeJ'I.HpI/IMeHHTI) 3aKOH BCEMHUPHOTO TATOTCHUS ITPU
pacderax CWI U YCKOPEHUH B3aUMOIEHCTBYIOLIUX
paboma No3 9
TECII. I/ISMepﬂTB CHIJIBI B3aUMOJCUCTBHS TCII.
«H3zyuenue BbI4HCISTE 3HAYCHUSI CUIT M YCKOPEHHIL.
ogudicenus  meinda,
bpoutenHo2o
2OPU3OHMANBLHOY
16/6 Hedopmanuu 1 Cuibl §33, ctp. 106
YIIPYTOCTH. 3aKkoH
I'yka. Bec.
HesecomocTs.
1717 HNucrpykrax no Th.
Jlabopamopnas
paboma Nod|
«H3mepenue
arcecmkocmu
NPYAHCUHBLY
18/8 (@70)131 TPEHHUSL. §34, ctp.109
HMucrpykrax 1o gepeBﬂHHbIVI
PYCOK,
TB. Jlabopamopnas HaBop
paboma Nes rpy3os,
«Hsmepenue MexaHn4yecka
a
K02¢(hhuyuenma cKambs,
mpeHu}l ONHaMOMeETpP
CKOJIbIICEHUS»
19/9 Pemtenne 3amad 1o §36, ctp.117.
TeEME «CHJIBI B
MIPUPOJIEN.
Camocmosmenvhas
paboma.
3aKoHbBI cOXpaHeHus1 B MexaHuke. (7 4acoB) 1,2,3,4,5,6,7,8
20/1 Wmmyiisc. 3aKoH| 3HaTH/TIOHNMATh CMBICTT MOHSATHIT KUMITYIIBC TeNa», | §38 LMInHApbI
. MeTannnyeckme
«UMITYJIbC CWIbI»; 3aKOHAa COXpAaHCHHUA HMITYJbCa, M
COXpaHEHUs
p «pa60Ta», «MEXaHHUYCCKas OHEPrus», CMBICJI (aanMH,MeBbIM "
HMITYJIbCA. CTanbHON), HUTb,

NOHATHUA DHEPTrur, BUIbL 3H€pFHﬁ 1 3aKOHa
COXpaHCHHUA SHEPrun

nnacTtumuH,
wratme




VMeTh BBIUHCIIATh U3MEHEHUE umiyljibCa Tejaa npu

nabopaTopHbI C

ylape o IIOBEPXHOCTb, BBIYUCIATHE  PadoTy, Aepxarerem,
NIOTEHINATBHYI0 M KMHETHUECKYIO SHEPTHIO Tela, nnnenka
OIHCBHIBATE W OOBACHITH IMPOLECCH H3MEHEHHs
KHHETHYECKOH M IOTCHLHAIbHOW OJHEprum Teia
2112 PeaxTuBHoe HPH COBEPIICHHUH pa60T1,1L,l HPUMEHSTH H(I))Hy‘IeHHBIC §39, ctp.129-140
ABIKCHUE. PCIICHUC | syanus u ymenns npu pewennnu sazad.
3aJa4  Ha  3aKOH | [IpuMeHSATh 3aKOH COXpPAaHEHHs HMITYJIbca JULS
COXpaHCHU: BBIMHCIICHIS W3MEHEHUN CKOpPOCTEH Tell MpH MX
mumyica o B pabory o
22/3 MeXaHquCKaﬂ Brraucnars NMOTCHIUAJIBHYIO OHEPrur0 TCJI B §40’ CTp'134
paboTa M MOILHOCTh IPaBUTAIIMOHHOM T0Jie. HaXoMuTh MOTCHIUAIBHYIO
CHJIBL. SHEPrUI0  yIpyro AeGOpMHPOBAHHOTO Tejd IO
23/4 Kunernueckas M3BECTHOM JeopMamii U KECTKOCTH Tena. 1841, crp.139
SHEPTHSL. IIpumeHATh 3aKOH COXPAaHEHUS MEXaHUYECKOM
JHEPruu npu pacyerax pe3yJIbTaToB
Horenmmanpnas B3aUMO/ICHCTBHUI TEJ IPaBUTALOHHBIMH CHIAMHU U
OHCPIus. CHUJIAaMM YIIPYTOCTH.
24/5 Pa6ora CHIIBI §43
TAXKCCTHU n
YIOPYrOCTH.  3aKOH
COXPAaHCHUS SHCPTHUHN
B MEXaHHUKE.
25/6 HHCTPYKTAaXK 10 § 44, 45, crp.145, rpyxKmHa
XKECTKOCTbI0 20
TB. Jlabopamopnas 148 Hiw, rpys
paboma No6 maccoit 100 r (2
«Hzyuenue  zaxkona ;”;&;;i;ﬁlm
coxpanenus pepxarenem,
MeXAHUYeCKou nuHeAKka
OHeEpzUuU».
26/7 KouTpoJibHast [ToBTOpEHUE
padora No2. TEOpUn
«/IlmHamuka.
3aKoHbI cOXpaHeHHus
B MEeXaHUKe»
‘ OCHOBBI CTaTUKH U THAPOMEXaHUKH (5 4acoB) 1,2,3,4,5,6,7,8
27/ AHanM3 KOHTPOJILHOM !IPMMCHSTE mpu  OOBACHCHMH PaBHOBECHS Tel

paboTbl M KOppeKUus
YVI. PaBHOBecue

(1)1/13I/I‘ICCKI/I€ MOJECIN: abCOJIIOTHO TBEpAOC TECIIO0,
LHEHTPp MAacC U HLCHTP TAKCECTU TEJa, (1)I/I3I/I‘I€CKI/IG
BCJIMYMUHBI: MOMCHT CUJIBI, ITIJICYO CHJIBI.




MaTEpUAILHOM  TOUYKH
Y TBEPIOTO Tea.

28/

Buabt paBHOBeCHSI.
Y ci10BHSI paBHOBECHSL.

29/

Nucrpykrax no Th.
VlabopamopHas
paboma Ne7
«H3yuenue pasrnosecusl
mena noo oOelicmeuem
HEeCKOILKUX CUTLY

30/

JlaBrenue. 3aKoH
mackaisa. PaBHOBecue
PKUJIKOCTH M Tasa

31/

3aKoH Apxumena.
IImaBanue Ten

DopMynUpOBaTh U OOBICHATH MEPBOE U BTOPOE
YCJIOBHSI PABHOBECHSI TBEPIOTO TEJIa.

[TpuBOAMTL PUMEPHI BHIOB PABHOBECHS TBEP/BIX
TeJ1, MPOCTBIX MEXaHU3MOB.

@DopMyIHPOBaTh: YCIOBHE PAaBHOBECHS pHIYara,
TIPUHITMIT MUHAMYMa TIOTEHIIHATBHON SHEPTHH.
IIpuMeHATh yCIOBHE pABHOBECHS pbIdara s
OOBSCHEHUS JICHCTBHUS Pa3IMUHBIX HHCTPYMEHTOB,
HCIIONIB3YEMBIX B TEXHHUKE M OBITY.

IIpuMeHATh YCIOBHS PaBHOBECHS TBEPIBIX TEN K
PCLICHHIO 3a/1a4.

dopmynupoBath W OOBACHATH HAa  OCHOBE
9KCIIEpUMEHTOB 3aKoH Ilackass, 3aKkoH Apxumena,
ycinoBue  IiaBaHusA  Tell.  OOBSCHATH  OMBIT
Toppuyemin 1o OOHapyXEHHIO aTMOC(HEPHOTO
naBieHus. M3MepsiTe aTMOC(EpHOE [aBieHHE C
moMoIIpl0  Gapomerpa adepouaa. Habmomate u
AHAITM3UPOBATH JCHCTBHE apXUMEIOBOM CHIIBL.

lbapomeTp, miap
[Tackais,

Benepko Apxumena

OCHOBBI MOJIEKYJISAPHO-KHHETHYeCKO0i#i TeopuH (11 yacoB) ocya c Bogoi,cnupros

1,2,3,4,5,6,7,8

32/1

CTpoeHre  BellecTBa.
Mosnekyna. OCHOBHBIE
MOJIOKEHHUS MKT.
JKCTIEpUMEHTAIbHBIE
TOKa3aTelIbCTBa
OCHOBHBIX ITOJIOKEHUH
MKT.  BpoyHoBckoe
nerkenre. OCHOBHEIE
mosoxkerus MKT.

33/2

Macca monexyin. Kon

3413

Cunbl
B3aNMOJEUCTBUSI
MoJiekys. CTpoeHue
AKHUJIKUX, TBEP/BIX,
ra3000pa3HbIX TeJl.

35/4

WNneanpneriii raz B MKT.

3HATH/TIOHUMATh CMBICT TIOHATHH «BELIECTBOY,
«aTom», «MOJIEKYJIa», «mad y3us»,
«MEXMOJIEKYJIIPHBIE CHIIBL), OCHOBHBIE MOJIOXKEHUS
MKT, ctpoeHue u CBOMCTBa Ta30B, KUIKOCTEH H
TBEPABIX TE€J, CMBICI IOHATHH «TEMIEpaTypay,
«abcoroTHast ~ TeMmeparypa», CBS3b  MEXKIY
a0CONIOTHOW ~ TeMmmepaTypoll ra3za U CpeaHen
KMHETUYECKON SHeprueil JIBUKEHHS  MOJIEKYI,
ocHoBHOe ypaBHeHHMe MKT, ocHOBHOE ypaBHeHue
UI'; 3aBUCHMOCTb MEXIY MAKPOCKOIMYECKUMHU
mapamerpamu  (p, V, T), XapaxkTepu3yrOIIIMH
9 € TOBHO B ¢ IIA3@T BaCMbIal  3a0HoB  bois —
Mapuorra, Iei-JItoccaka u  IHapias.Ymers
OOBSICHATH (PU3MYECKHE SBIECHHS Ha OCHOBE
NIPEACTABIEHU O CTPOEHUM BEUIECTBA, peEIIATh
3a/a4yd  Ha  OINpEAeNieHHuEe  4Yuciaa  MOJIEKYII,
KOJIMYECTBA BEILECTBA, MAcChl BELIECTBA U MAaCChI
OIHOI MOJIEKYJIBI, OOBSICHATH CBOWCTBa Ta30B,
KHUJIKOCTEH, TBEpABIX TeJI HAa OCHOBE UX
MOJIEKYJISIPHOTO CTpOEHU, HNPUMEHSTh

§53, ctp.179

§55, 56




OcHoBHOE
ypaBHeHue MKT

36/5

Temmeparypa.
DHeprust

TCIIJIOBOI'O
ABHIKCHUS MOJICKYIJI.

37/6

MaCaIbHOI'O
I"a30BBIC 3aKOHBI

ypaBHeHI/Ie COCTOsHMS]

ra3a

38/7

HMucrpykTam

paboma

Ten-Jlroccarkay

Tb. Jlabopamopnas

((3KCI’l€puM€HmaJZbH
asl npoeepka 3aKoHa

mnmo

No§

39/8

HacrpimeHurnIi
JlaBnenue

HaCBIIICHHOI'O IIapa.

nap.

MOJydeHHblE 3HAHMsS A8 pelleHus  3ajad,
yKa3bIBaTh NPUYMHHO-CJIEJCTBEHHBIC CBSA3U MEXIY
(U3MYECKUMH BEJIMYMHAMH, BBIYUCISATH CPEIHIOI0
KHHETHYECKYIO JHEPTHIO MOJIEKYJ IPU H3BECTHOU
TeMIeparype.

3HATH/TIOHUMATh CMBIC]T TIOHATHH «KHIICHUE»,
«UCTIapeHHe», «I1apoo0pa3oBaHKe), «HACHIIIICHHBIN
1ap»,«OTHOCHUTENIbHAS BIAKHOCTBY, «IIapIUaIbHOC
JaBICHHUE», YCTPOMCTBO M NPHUHLHUI JIEHCTBUSA
THTPOMETPA U IICHXPOMETpa

YMeTb ONMCHIBAaTb M OOBSCHATH  MPOLIECCHI
ucnapeHusa, KUIICHUA W KOHACHCAIUU, U3BMEPATH
OTHOCHUTENBHYIO BJIa)KHOCTh BO3/lyXa

§57, ctp.192 JlaTunk
TeMIIEpaTypPhI
§59,60, ctp.203 MaHoOMeTp, TEpMOMETP,

wTaTtme, cocyq ana
OEMOHCTpaLUmMmM ra3oBbix
3aKOHOB, NMHelKa, cocyn,
C BOAOW,CNNPTOBKA.
[emMoHcTpaums
«M3meHeHne obbema
rasa c U3aMeHeHneMm
TemnepaTypbl Npu
NMOCTOAHHOM AaBNeHnn»:
MaHOMeTp, TEPMOMETP,
LwTaTue, cocya Ans
OEMOHCTPALMM ra3oBbIX
3aKOHOB, NMHelKa, cocyn,
C BOOOW,CMUPTOB
MaHOMETP, TEPMOMETP,
wTaTtms, cocyq ana
AEMOHCTpaLUmMmM ra3oBbix
3aKOHOB, NMHelKa, cocya
C BOAOW,CNNPTOBKA.
HemoHcTpauus
«M3meHeHne obbema
rasa c U3aMeHeHnem
TemMnepaTtypbl Npu
NOCTOAHHOM JaBrEeHNUN»:
MaHOMETP, TEPMOMETP,
LwTaTue, cocya Ans
AEMOHCTpaLMM ra3oBbIX
3aKOHOB, NIMHENKa, C

§63, ctp.211, 213

MaHoMeTp, TepMomeTp,
lwTaTms, cocya ans
[neMoHcTpaumn rasoBbiX

3aKOHOB, NWHelKa, cocya ¢
rennon Bopow, cocyd d
XonoaHom
BOJOW

§ 65, c1p. 220,223




Kunenwue. Hcnapenue
KUIIKOCTH.
40/9 BnaxxnocTh Bo3myxa, [ToBTOpEeHME ®poHTankLHas
na6opaTopHasi
HU3MepeHue TCOPUH pabota
BJIQXKHOCTH. «U3mepeHune
BINaXXHOCTU
BoO3AyXa»:
reuxpomeTp,
TEepMOMETp, Mapss,
cocyn ¢ Bogo
41/10 Kpucraminueckue u
amopQHbIe Tena.
42/11 KoHTpoJibHAast [ToBTOpEeHME
padora Ne 3 mHa TEOPUH
TEeMY «OCHOBBI
MOJICKYJISAPHO-
KHHETHYeCKOM
TeopHn»
| OcHOBBI TEPMOAMHAMHUKH (7 4aCOB) 1,2,3,45,6,7,8
43/1 BuyTtpennss 3HATH/TIOHUMATh CMBICT TOHATHH «BHYTPCHHSIS §73, cTp.245 \AemoHcTpaums
«A3meHeHne BHyTpeHHeN
oHeprus. PaGora B | OHCPIHS»,(KOIMMECTBO  TEIUIOTHI,  «yACIbHAA
TEMIIOEMKOCTE»,  (GOPMYIYy  IJs  BBIYMCIICHHS PHEprin Tena npu TpeHny
TEPMOAUHAMUKE. N . M yAape»: TepMoOMeTp, ABe
BHYTpeHHEHl 9Hepruu, rpadudeckuii cmocod [OCKM,  [BE  CBUHLIOBBIE
BBIYUCJIICHUS pa6OTI)I rasa,CMbICJT TIEPBOTO 3aKOHA NNacTUHKU, MOMOTOK
TePMOAWHAMUKH, (OPMYITHPOBKY IEPBOrO 3aKOHA
TEPMOIMHAMHUKH st U30MPOLECCOB,CMBICIT
44/2 KonunuecTtBo BTOPOTO 3aKOHA TepMOIMHAMEKH,ycTpoiicteo 1 (§ /4, CTp.248.
TEeIUIOTEL NPUHIMUI ~ JCWCTBHS  TEIJIOBOTO  JBUTaTels,
YpaBHeHue ¢dopmymy s eranciaenus KI1I.
VYMmeTrh peuiaTth 3aJa4u C BBIYHUCIICHUEM KOJIMYECTBA
TEIIOBOTO OaJlaHca. y
TEIIOThl, paboThl W W3MEHEHHS BHYTPEHHEH
45/3 Pemienne 3amau Ha sHepruu rasza, BeuucaaTh  KIIJl  TeruioBeIX §76
YpaBHCHHE JBHTaTEIIEH.
TEIUI0BOro OanaHca
46/4 [lepBerit 3aKOH §77, ctp.256
TEPMOAVHAMUKU.
Bropoin 3aKOH
TCPMOJUHAMUKHA
47/5 [Tpuntun  neicTBust §78, 81, cTp.259. Mopnenb aBurarens

nu KIIJI TenmoBbx
JIBUTATEIICH.

BHYTPEHHETO
CropaHust




48/6 Pemienne 3amau 10 §82, ctp. 273
TeEME «OCHOBBI
TCPMOJUHAMUKN
49/7 KoutposbHas padora 3ajauu B TETpau
Ne 4 Ha  Temy)|
«OCHOBBI
TEPMOAUHAMUKHN»
OCHOBBI YJIEKTPOAMHAMUKM (22 yaca) 1,2,3,4,5,6,7,
Daextpocraruka (7 4acoB) 8
50/1 AHAIM3 KOHTPOJILHOM 3HaTh/IIOHMMATE  CMBICT  usHdeckux BenmanH: 1§84, crp.281 IHabop
paGoOTHl M KOPpEKLHS «ONIEKTPUYECKUIT 3apsay, «QIIeMEHTAPHBIN IMeMOHCTPAIIMOHHBIH
ANEKTPUUYECKUH 3apsAI»; CMBICT 3aKOHA COXPaHEHUS ""OnexTpocTaTuka
YV Uro  Takog P P P P
) 3apsiga, ¢u3udeckuil cmbicn 3akoHa KynoHa wu (3mexTpockomnsl (2 IIT.)
PJICKTPpOANHAMUKa. IPaHMIBl €r0 NPUMMEHMMOCTH, CMBIC] TOHATHIH cyntan (2 10T.), Hano4ka
3ap;m. 3akoH «MaTepHUs», «BCIICCTBO», KIOJCH, HaHpSI)KéHHOCTI/I CTEKJISTHHAa4, T1aJI04K4|
COXPaHCHUS 3apsija) CHIOBBIX JIMHU JJIEKTPUYECKOTO T0JIs, pOOHUTOBAS, IITaTHUBB]
Baxon Kyiona JHEPreTU4eCKon XapaKTEPUCTUKHI n30upyromue (2 mrt.)
9NIEKTPOCTATHYECKOTO IOJS, CMBICH BEITMYHHEI H
abo ns
5172 3JI€KTpI/IquKOG «QNEKTpHYECKasi €MKOCThY», (U3MYECKUX BEITUIHH §85’ CTP'ZSS P o A
Hoie INeMoHCTpaLmi no
. «IOTEHLHUAI», «paboTa AMEKTPUIECKOTO MOJIS puanke J
HanpsxenHocTh VYMeTb OOBSCHATH NPOLECC OSIEKTPH3ALMU  Tell, 3
BBIYUCISIT CHJIY KYJOHOBCKOTO B3aMMOJCHCTBHS, JICKIPVNCETEOR
52/3 ITone TOYEYHOTO | npuMeHsITh Py PELICHUH 3aa4 3aK0H coxpaneHus [§88-89, cTp.294,
3apsina, c(l)epm_ IIIEKTPHUUECKOTO 3apsija, 3aKOH Kymona, 297
Hpusammn OTpe/IeNsTh BEITHYHHY " HalpaBIlICHUE
R HAMPSHKEHHOCTH 3JIEKTPHYIECKOTO MOJIST TOYETHOTO
5374 H}’H P - 3apsiia, TOPUMEHATh OPHHIMO  CYNEPIO3UIMH 90 300
OTEHIMATTbHAA 3JIEKTPHYECKHX noneit st pacuera §90, cp.
OHEprus HaNpsDKeHHOCTH, BBIYMCIIATH paboTy Ioist H
3apsHKEHHOTO TEJla B | NOTEHLMal MOJs TOYEYHOTo 3apsja, BBIYMCIATH
A1 €MKOCTb IIJIOCKOTO KOHIICHCATOPA,
NOPUMEHATh TONYYCHHBIC 3HAHUS M YMEHHS MNpPHU
54/5 [Morennuan. P Y Y P 1893, crp. 310
pPCLICHHH  JKCMEPHUMEHTANbHBIX, TIPapUYECKHX,
Pasznocts Ka4eCTBEHHEIX M PACYETHBIX 3a71a.
INOTCHIHUAJIOB.
55/6 CBs13b MEXTY §94, ctp.313
HAIIPAKCHHOCTBIO U
Pa3HOCTHIO
IIOTCHIIUAJIOB.
OKBUIIOTCHIIMAILHEI

€ IOBEPXHOCTHU




56/7 DNEKTPOEMKOCTb. §95, cTp.320 KOHJICHCATOP
Konnencarop.
DHeprus
3apsSKCHHOI'O
KOHJCHCATOPA.
3aK0OHBI OCTOSIHHOTO TOKA. JJIeKTpHYecKHii Tok B pasmunbix cpeqax(12 4yacoB) 1,2,3,4,5,6,7,8
57/1 DJIeKTPUUECKUI TOK. | SHATH/TIOHNMATh CMBICT TOHsTH «nextprdecknit | §100, cTp.334 ﬂ;'\élgﬁg;g:;ln:e
«
Crma Toka. 3axon Oma| TO¥ UCTOUHHK TOKay, YCIOBHS CYIIECTBO-BAHMS
5J€KTPUYECKOTO TOKA; CMBICH BEJIMYUH «CHIA :aB”CrI“p”g:;:ngb' T0|§aT
UL y9acTKa - HCHH.| 10y «HanpskeHMe».cMBICT  3akoHa Oma  JUls Han .
C PSOKEHUSI:
OIIPOTHUBJICHUC y4acTKa IIeld, yMeTh OHpeAeNaTh CONPOTHBIECHUE aMnepmeTp, BOnbTMETP,
HPOBOJHHUKOB, dbopmymy 3aBUCHMOCTH peauncTop, peocTar,
CONPOTHUBIICHUS MPOBOIHHUKA oT €ero NCTOYHNK nuTaHns,
reOMETPUUECKMX PAa3MEpPOB U POJa BENIECTBA, M3 ﬁmnem NPOBOAOE,
KOTOPOTO OH H3rOTOBIEH, 3aKOHOMEPHOCTH B
58/2 DneKTpHIECKUe HensX C MOCIEAOBATENbHBIM W HapajulebHbIM §101, crp. 337
L. COEIMHEHMEM IIPOBOJHMKOB, CMbICH IOHATHI
IMocenoBaTeapHOE «MOIIHOCTb TOKa», «paboTa ToKa», (hOPMyIUPOBKY
3akoHa OMa I TONHOH IIeNH, IUTAaHHPOBAThH
nu mapajuIiCjibHOC p
COCIMHCHIC SKCIEPUMEHT U  BBIIONHATH  M3MEPEHMS U
A BBIYUCIICHHUSL.
IIPOBOAHUKOB. VMeTh  coOUpaTh  JNEKTPUYECKHE  LIeMM  C
59/3 I/IHCprKTa)K no Thb. | nocnenoparensHeIM M IapauIenbHEIM COEIUHEHAEM §102, CTp. 340 AaTHMK TOKA, AaTHMK
HanpshkeHus:,
VTabopamopnas HPOBOJHUKOB, HPUMEHATh IIPH pELIEHMH 3a]auy amnepMeTp
paboma 3aKOHBl  HOCHENOBATENFHOIO M HApajLIebHOTO BYXNPENSMbHbI,
N0 «Hsvuere COGIMHEHHS IPOBOJHUKOB, PEIIATh 3afadd  C BOSLTMETP
=7 i IpUMEHEHHeM 3akoHa OMa [If ydJacTKa IeNH N ABYXMpeaenbHbIi,
noCc1e006amenbHo20 U| nomnoii  uerm; YMETh  ONpENENsTh paboTy o PEe3nCTopHl,
napanienbHo2o MOIIIHOCTb 3JIEKTPUYECKOTO TOKA TIPH MapajliebHOM UCTOHHWK UTaHNA,
KoMMneKT
coeounenus U TIOCTEOBATENBHOM COCIMHEHHH IIPOBOJHHKOB, NPOBOFOE, Ko
NPOBOOHUKOBY mmepate OJIC u  BHYTpeHHEE CONPOTHBICHHUE
HCTOYHHKA TOKA, 3HATh (POPMYJIUPOBKY 3aKoHa OMa 3
g poHTarnbHasl
60/4 PabGorta u mMourHOCTH v — §103, cTp.342 pa ekl
IIOCTOAHHOI'O TOKA P P
OCTOSHHOT'O TOKA. paboTa
«M3mepeHnne
paboTbl 1
MOLLIHOCTM
3MEKTPUYECKOro

TOKay: aTyuK TOKa,
naTynK
HanpsKeHus,
amnepmeTp
OByxnpenenbHbIn,

BOMbTMETP




[ABYXNpeaernbHbIN,

NaMnoYka,
NUCTOYHUK NNTaHUA,
KOMMNIEeKT
npoBOA4OB, KoY

61/5 OJC. 3akon Owma §104, ctp.345

JUISL TIOJTHOM LIETIH.

62/6 HNucrpykrax no Th. §105, 106, ctp.350 patiMk  Toka,  AaTdun

a6 HanpspkeHus,  amnepMerp
aoopamopha: INBYXNpeaenbHbIN,

paboma Nel() BOMLTMETP

«Usmepenue IC [iBYXNIPEACTIEHBI,

peancTop, WCTOYHMK]

6Hymp€HH620 NMATaHUA, KOMMMEeKT

conpomueneHus MPOBOAOB, KITtoY

LCMOYHUKA MOKAY.

63/7 JJIeKTpUYecKast 3HaTh 3HaYEHUE CBEPXIPOBOTHUKOB B | §108
HpOBOHI/IMOCTI) COBPEMECHHBIX TCXHOJIOI'UAX,

YMeTh 00BSICHATH MPUPOAY IIEKTPUUECKOrO TOKa B
[Pa3IUYHBIX  BEILICCTB. y

METaJuiax, 3HaTh/ IOHUMATh OCHOBBI OJICKTPOHHOU
[IpoBoauMoCTh TEOPHH, YMETh OOBACHATh NPMUMHY YBEIMYECHHUS
METaJIIOB. COIPOTHUBIICHHS METAIUIOB C POCTOM TEMIIEPATYPHI,
3aBHCUMOCTD ONHUCHIBATE U OOBSICHATH YCIOBUSL M IIPOIIECC
COHpOTI/IBJ'IeHI/I}I MIPOTECKAHUA QJICKTPUICCKOIO paspsaia B

MOJYIIPOBOAHUKAX, BaAKyyME€, XKHUIAKOCTHU, TIa3sax,
[POBOIHUKA oT|

3aKOHBbI (Dapa;[esl, nponecc DJJCKTPOJIHM3a U €CTro
[TEMIIEPATYPBI. TEXHUYECKOE IPUMEHEHHE.

64/8 Tok B §109, cp.361
MOJTYTPOBOTHUKAX.

65/9 DJIEKTPUIECKUI TOK B §110,

BaKyyMe. DJIEKTPOHHO-
iydeBas TpyOKa.

68/10 [DnekTpuueckuii TOK B §112 [Tpubopans
PKHIKOCTSIX. 3akoH JIEMOHCTpAINN
DIICKTPOJIH3A. AIEKTPOJTH3a

67/11 [DnekTpuueckuil TOK B §113, ctp. 379
rasax.

HecamocTosTenbHbIN 1
CaMOCTOSITEJIbHBIN
pa3psiibL.
68/12 |KonTtpoanbHasi pagoTa §114




No 5. «3aK0HBI
MOCTOSSHHOI0 TOKA».




KanennapHo-temaTndeckoe nmiianuposanue 11 kiace.
68 yacoB (2 yaca B HeJ1eJI10)

No Tema [IpenMeTHbIi pe3ynbTaT JomaiiiHee [ara Jlara o0opyoBanue OcHoBHBIE
3a/laHlE IUIaH (akr HAMpPaBJICHUS
BOCITMTATCILHOM
NEeATEIILHOCTHU
OCHOBBI YJIEKTPOAHMHAMHMKH(TIpoaokeHne) (10uacoB) 1,2,3,4,5,6,7,8
MaruutHoe noJe (5 yacos)
11 BBoaubIii JaBaTe  ompeneneHus:0JHOPOJHOE  MAarHUTHOE Marsut nyrooopa3HbIit
I/IHCprKTa)K 500) IoJIC, BEKTOP MAarHUTHOMI WHAYKOWU, OnuceiBaTh ,I[eMOHCTpaL[PIOHHLIﬁZ
OIBIT DJpcTena; IIPUMEHSITH IIPABUIIO 6 aBYUKa
OXpaHe Tpyaa. pereia, 1p P P
B > A1 KOHTYPHBIX TOKOB. OnuceiBaTh IIOBE€ACHUC
3aHM0HeHCTBHe paMK1 € TOKOM B OAHOPOAHOM MArHiMTHOM IIOJIC;
TOKOB. MaruuTHoe ONpEeETATh HaNpaBICHHE JIMHUM MarHATHOM
IOJIC TOKAa WHIYKINH, UCTIONB3Ys MPaBUiIO OypaBUYHKa (JICBOU
2/2 BekTop MarHUTHOMH PYKH); HUcce10BaTh AEHCTBHE MAarHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM.Brruucnsate cuny Jlopenua.
MHAYKIUU. JInHIM .
o AHanM3upoBaTh B3aMMO/ICHCTBHIEC JIBYX
MarHuTHOU napajieJIbHbIX TOKOB. BBIYMCIATP MarHUTHBIN
MHIAYKIINH MMOTOK, HMHAYKTUBHOCTH  KATyIIKH, DHEPTHIO
3/3 | Momyns BEeKTOpa MarHuTHOTO noJist.IIpuMeHSATh MONy4YeHHbIE 3HAHUS
MarHHTHOI‘/’I K pCHICHUIO 3a/1a4
uHaykiuu. Cumna
Awmrnepa
4/4 | THCTPYKTAXK MO

TB. Jlabopamopnas
paboma Nel
«H3mepenue cunvl
83aumooelicmeus
KamywxKu ¢ moKom u
MazHumay




5/5

JelicTBue
MAarHuTHOTO MOJIS Ha
JBWKYILIHICS 3apsil.
Cuna Jlopenua.

DaexTpomMarHuTHas uHAyKuus (5 yacos)

1,2,3,45,6,7,8

6/6

SIBmenue
3JEKTPOMArHUTHO
Y UHIYKLIWH.
MarsuTHBIN
IOTOK.

3akoH
3JEKTPOMArHUTHO
Y UHIYKLIWH.

77

Hucrpykrax no Th.
Jlabopamopuas
paboma Ne2
«Hccneoosanue
A6/1eHUs
INEKMPOMASHUMH
Ol UHOYKYUUY

8/8

3aKoH
AJIEKTPOMArHUTHO
U UHIYKIWH.
O/1C nHayKInu B
JBKYIIUXCS
MIPOBOJHUKAX.

9/9

CamouHIyKIIHS.
NHIyKTUBHOCTS.
OHeprus

HaGnronats SIBJICHHE 3JIEKTPOMAarHUTHOM
WHIYKIWH; TPUMEHATh 3aKOH AJIEKTPOMAarHUTHOM
WHIAYKIUK A0 pemieHust 3azaad. MccnmegoBathb
3aBucuMocTs  OJIC  HMHAYKIMH OT CKOpPOCTH
IBIDKEHUS] TIPOBOAHWKA, €r0 JJIMHBI W MOMIYJIA
BEKTOpaMarHUTHOM nHayknun. Habmonate 31
OOBSICHAT, BO3HUKHOBEHHE HHIYKIMOHHOTO TOKa
IpU 3aMBIKAHUU W pa3MBIKAHWW IEMH. YMETb
HaXOIUTh myTH peteHust 3amaq Ha
3JIEKTPOMArHUTHYIO HHIYKITHUIO.

[pubop Jlenma:

BOSbTMETP,
MarHuTHasi cTperka
Ha nopcTaBke.,
NMHeNnKa, KaTyLKa-
MOTOK, MOCTOSIHHbIN
NMOMOCOBOW MarHuT,
Tpy6ka 13 MNBX,
KOMMNeKT

NpoBOOB, LUTATUB C
aepxarenem




MAar"guTHOTIO I10JIA
TOKa.

DNEKTPOMarHuTH
0O€ I10JIC
10110 | Konrpoabuasi
aboora Nel.

«MarauTHoe

HnoJjie.

JIeKTPOMATHHUT

Hafl MHAVKIUA.

KoJ1ie0anus u BoHbI (15 yacoB) 1,2,3,4,5,6,7,8
Mexanudeckue KoJedanus (3 yaca)
11/1. AHanuz IIpHBOOMTE IIPUMEPHI KONEOATEIbHBIX IBIKCHMIA.

KOHTpOHLHOﬁ ITounmarsb CMBICJI nu 3alIUChIBAaTh (i)OpMyHBI ,D,eMOHCTpaLI,VIﬂ
ompeNieNieHuss (DU3MYECKUX BEIWYMH: TEPHOT M «Kone6aHws

paboTh! 1 i HUTAHOrO MasTHUKA

vy 4acToTa KOJeOaHuil: MepHox M IUKIHYeCKas ‘

koppekuus YY1 | gacrora, nepuos  KojeGaHuil MPYKUHHOTO U W CBOOOAHEIC

CB06OIHbIE U konebaHus rpysa Ha
MaTeMaTHIeCckoro MasTHHKOB. MpYHE ATIVK

BBIHYK/ICHHbBIC [TprBOIUTE ONPENETICHHS TIOHATHI: KoJebarenbHas YCKOpEHWSI, LUTATYE

KOJICOAHM. crcTeMa, pe3oHaHc. PaccMaTpuBaTh: YCIIOBUS, MPH C Kpenexom,Habop

VY CITOBHE KOTOPBIX B Koe0aTeNbHBIX CUCTEMAX BO3HHUKAIOT U rpy3oB, HUTb, Habop
TOJUIEP)KUBAIOTCS  CBOOOJIHBIE KOJEOaHWs, CBS3b NPYyXnH

BOSHHUKHOBCHHA KOJIE€0ATENbHOTO  JBWKEHHA C  PaBHOMEPHBIM

CBOOOHBIX JBIDKCHHEM TI0  OKpyKHOCTH. Mcmonb3oBaTh

Konedauuii ¢dusHUecKre MOJIENN —  TapMOHHYECKHE

MareMaTnueckuii | Konedauus, TPYKAHHBIN MasTHHUK,

W TPy KHHHbII MaTeMaTHYeCKUil MasTHUK, TapMOHHYECKas BOJIHA
— MpHU onmucaHuM KojebaTenbHBIX. HaOmomats u

MasTHHK. OOBSICHATH CBOOOJHBIE KOJEOAHWS MPYXHHHOTO U

JuHamuka MaTEMAaTHYECKOTO  MAasTHHUKOB. Uccnenosartsb

K0J1e0aTeIbHOTO 3aBHCHMOCTh TepHOAa KojebaHWHd Tpy3a Ha

JIBUOKEHUS NpYXKHUHE OT MACCHI TPYy3a M JKECTKOCTH MPY>KHHBL.

1272 MHCTPYKTAXK 10 OrmpenenaTh yCKOPEHHE CBOOOIHOTO TAJEHUSA C

Thb.
Jlabopamopnas

MOMOILBIO MaTEMaTHYECKOro MasiTHHKA.
3anucelBaTh [M  aHANU3UPOBAaTh|  ypaBHEHUS:
rapMOHHMYECKUX KoJieOaHui, koneOaHMi Ipy3a Ha

3MEKTPOHHbIN
CeKyHoMmep, rpys ¢
KPIOYKOM, Nnerkas n




paboma Ne3

IIPYXKUHE, IBUKCHUA MATEMATHYCCKOTO MasTHHKA.

HepacTaxumasa

«Onpedenenue PaccmatpmBaTh — TpeBpallcHWE  DHEPTHH  [IPH HWTb, pyneTka
yexopenusi rapMOHUYECKUX KOJIeOaHUsIX, 3aTyXaroline
KoJIeOaHus, BBIHYK/ICHHBIC KoJIeOaHus,
606001020 MeXaHHYeCKHil ~ pe3oHaHc,  [aBTokoneOaHwus.].
naoeHus npu IIpumeHATh MOHATUS M 3aKOHBI MEXaHUKU IIpU
noMouiu pEIICHUH 3a/au Ha pacyeT OCHOBHBIX (DU3UUECKHUX
MASTMHUKAY BEJIMYUH,  XapaKTEPU3YIOUIMX  KOJebaTeabHOe
13/3. ['apMoHHUYecKHe ABIDICHIA
KoseOanus, daza
KoJieOaHui.
[IpeBpamenue
SHEPTHH NPU
TapMOHUYCCKUX
KoJIeOaHUsX.
Pe3onanc n
0opnba ¢ HIM
DJleKTpOMarHUTHbIE KoJiedanusi (5 4acos) 1,2,3,4,5,6,7,8
14/4. CB00OOIHBIE PaccmarpuBath BO3HUKHOBEHHUE CBOOOIHBIX
KOJIeOaHMS B JJNIEKTPOMArHUTHBIX ~ KOJCOAHUH B  UICATHHOM
KOTe6aTEIEHOM KoniebaTebHOM KOHType. IlOHMMAaTh CMBICT |
3aMuChiBaTh (POPMYIIBI OmpenesieHus (HUIMUSCKUX
KOHTYPC. BEJTUYHH: MEPHO.T COOCTBEHHBIX
I[MpeBparenune 3JEeKTPOMAarHUTHBIX Kosie6aHui (popmyia
JHEPTUU IIPU TomcoHa), IMKINYECKas YacToTa COOCTBEHHBIX
SIIEKTPOMAarHUTH JJIEKTPOMArHUTHBIX KoJieOaHui. ,JlaBatb
BIX KOIEOaHSX. OTpeJIeJIEHHE TIOHATUS — aKTUBHOE, €MKOCTHOE H
HHIYKTUBHOE COIPOTHBIIEHHS; Boruuncnsrs
Hepuon JIEUCTBYIOIIEE 3HAUEHHS] CHJIBI TOKA M HANPSHOKEHUS,
CBOOOIHBIX €MKOCTHOE CONPOTHUBJICHHUE KOHJIEHCaTopa,
OJICKTPUYCCKUX UHAYKTHUBHOE COIPOTHUBJICHUE KaTyIIKH.
KOJICOAHIIL. CpaBHHMBaTh  BBIHY)XJCHHBIE M  CBOOOJIHBIE
TTepemenHbIit JIIEKTPOMArHHT-

JJIEKTPUUYECKUAN

HBlE KOjJeOaHus B  KoleOaTeIbHOM KOHTYPpC.




TOK CTpouTh M aHAIH3HPOBATH TPAQUKU 3aBUCHMOCTH
MIHOBEHHOTO 3HAUEHHUS IEPEMEHHOI0 HAPSIKEHUS
Y CHJIBI IEPEMEHHOTO TOKa OT BpeMeHU. V3yuaTs:
NEpEMEHHBII TOK Kak BBIHY>KJICHHbIE
15/5. AKTHBHOE 9JIEKTPOMArHUTHBIE KOJI€OaHUs; YCTPOMCTBO U
CONPOTUBICHHUE. | npuuuun AeHCTBHS TpaHC(HOPMATOPA, YCTPOHCTBO 'E;';"Sgggaag”ﬂ
[ericTBytoiee MHAYKLIMOHHOTO T€HepaTopa IEPEMEHHOro TOKa, XapaKTepucTyIK
3HAQYEHUE CUJIbL [Ha?)HaquI/Ie IIOBBIITIAKOUIICTIO U IIOHU- nepemMeHHOro
TOKA H JKaIero  tpaHcopMaropoB  mpU  Tepenaye TOKa»:
JNEKTPUUECKOI SHEPTUH Ha OOJIBIINE PACCTOSIHUSL. AByxKaHanbHas
HaIpsDKCHMS. npUcTaBKa-oCLMNo
EMxocTth 1 rpadh, 3BYKOBOI
reHeparop, Habop
UHIYKTUBHOCTb B NPOBOMI0B
enu
NEPEMCHHOI'O
TOKa
16/6. Pe3onanc B
3JIEKTPUYECKON
enu
17/7. I'enepupoBanue
JJIEKTPUUYECKON JeMoHcTpaLyms
«TpaHccopmaTop»:
SHCPI'HH. JByXKaHarbHas
Tpanchopmaropsl Mp1CTaBKa-oCcLMNNO
rpad, 3ByKOBOW
reHeparop,
MHOrOOBMOTOYHbIN
TpaHccopmaTop,
Habop npoBoAoB
18/8 ITpon3BOACTBO MalumHa anexkTpuyeckas
’ obpatmas  (gBurarernb-
nepeaadya n reHeparop)
HCIIOJIB30BAHUC
QJICKTPOOHEPIrUn
Mexanndeckue BoIHbI (3 yaca) 1,2,3,4,5,6,7,8
19/9 BoaHoOBBIE I[lonumMaTh CMBICT U  3amHCBIBATH  (POPMYIIBI
SIBJICHUS ompeneneHus (QU3MICCKUX BEIHYUH: CKOPOCTh U

Pacnpoctpanenus

JUUIMHA BOJIHBI. HpI/IBO,HI/ITL OIIpCACIICHUSA TIOHSATHH:




MEXaHHNYCCKUX
BOJIH

BOJIHA, BOJHOBas  IOBEPXHOCTb, Jyd, TOH.
OOBSCHATH:  MEXaHW3M  BO3HUKHOBEHMs  (Ha
MOJIEIH) MIOTIEPEYHBIX BOJIH, ycIIOBUE
pacmpocTpaHEeH!s 3BYKOBBIX BOJIH, BOSHUKHOBEHHE

20/10 Jl1iHa BOJIHBL. 9xa. OOCy)IaTh: 0COOCHHOCTH PACIPOCTPAHCHHUS
CKOPOCTB BOJIHBI MONEPEYHbIX W MPOAOJIBHBIX BOJH B cpenax,
BpEIHOC BIMSHUC IyMa Ha YEJIIOBCKA M KUBOTHBIX.
21/11 Bosudbl B cpezne. IMonnMaTh (U3UYCCKUI CMBICT XapaKTEPUCTHUK
3BYKOBbIC BOJNHEI | 3BYKA: FPOMKOCTL 3BYKa, BLICOTA TOHa, TeMOp.
[IpUMeHATh MOHATHS U 3aKOHbI MEXaHWKU MpH
peLICHUH 33/1a4 Ha PacdyeT OCHOBHBIX (PU3UUECKUX
BEJINYMH, XapAKTEPU3YIOUINX BOJIHOBOE JIBIIKCHUS
DJeKTPOMATHATHBIE BOJHbI 1,2,3,4,5,6,7,8
22/12 Nznyuenne M3y4aTh: BOSHUKHOBEHHE 3JIEKTPOMATHUTHBIX BOJIH
3J1EKTPOMATHUTH B OTKPBITOM KoJie0aTeIbHOM KOHTYDE;
BIX BOJH JKCIEPUMEHTAILHO CBOMCTBA 3JEKTPOMATHUTHBIX
I ’ BOJIH, CIIEKTP SJIEKTPOMArHUTHBIX BOJH. M3yuarhb
JIOTHOCTD MPUHIUITBI PAJIHOCBSI3H U TEICBHICHUSL.
IOTOKa [IpuBOANTE IPUMEPHI BUIOB PAHOCBSI3H U CUCTEM
3JICKTPOMArHATHO | NEpeladu  TEJICBUACHMUS. Pemarr 3amayn Ha
IO M3ITydeHHUsI orpejieJieHUe OCHOBHBIX (DU3MYECKUX BEIUYUH,
apaKTEePU3YIOIIUX JICKTPOMArHUTHBIC KOJIeOaHHs
23/13. | U3obperenue x
P Y BOJIHBI, TpaHC(HOPMATOPHI
paano
A.C.ITonosIM.
[TpuHLIMTIBL
pagruoCBsI3u
24/14 CaoiicTBa
3JIEKTPOMArHUTH
bIX BOJIH.
PacripocTpanenn

€ paAuOBOJIH.
Pannosnokanus.




[TonsTue o
TEJICBUIICHUH.
Passurue cpencrts
CBSI3U

25/15 KonTtpoJbHasi
a0ora No2
«Koaebanus u
BOJIHbD»
Onruka (14 yacos) 1,2,34,5,6,7,8
CBeToBbIe BoJIHBI. ['eoMeTpHuyeckasi U BoJIHOBasi onTuka (12 yacoB) 1,2,3,4,5,6,7,8
26/1. Ananms OOBSICHATh  MPAMOJIMHEWHOE  PACIPOCTPAHEHHE
KOHTPOJIBHOI CBETA C TOUKH 3peHNS BOJIHOBOW TEOPHH; CTPOUTH U
PaBOTHI y | Hecaenoatk cBoiicTea U300paKeHnsT TpeaMeTa B
vy wiockoM  3epkaie. OOBICHATH  OCOOCHHOCTH
KOppeKIuA A MPOXOJKICHUS CBETA Yepe3 IPaHuIly paszena cpeil.
PaszuTre W3mepsaTh TOKa3aTenb NPENOMIICHHS — CTEKIa;
B3TJISIJIOB Ha | HaOmIOIAaThH H 00001marTs B mporiecce
IPUPOAY  CBETA. 9KCIIEPUMEHTAIBHON JICSATENBHOCTH. Ha6J‘I6IOI[aTB
CKOpOCTb  CBeTa. JIMCIIEPCHIO  CBETA;UCCIIEI0BAaTh COCTAaB  OeJIoro
n CBeTa; HaOImIOIaTh paslioXKeHHWe Oenoro ceeTa B
PUHIIATI crekTp. [IpUMeHATh 3aKOHBI  OTPaXKCHHS U
I'oiirenca. 3axon IIPEJIOMJIEHHUS CBETa MpH penieHnu 3axad. CTpouTh
OTpaKEHUS CBETA X0J Nyuyeld B coOwuparoiieil JIuH3€; BBIYUCIATH
27/2. 3aKOH ONTUYECKYIO CUJTY JIMH3BI. OHpe}IeHﬂTLV BCJIIMYWHEI,
MPeTOMICHHS BXoJsmue B (opMynly — TOHKOH  JHHS3HI
XapakTepu30BaTh H300pakeHWss B coOumparomiei
CECTA. THomroe nuH3e. PaccunThiBaTh (OKYCHOE pacCTOSHAE |
OTpakeHUE ONTHYECKYI0 CHJIY CHCTEMBl W3 IBYX JIHH3;
28/3. I/IHCprKTa)K IO | HaxXoouTh rpadudecku TJIaBHBIN ¢doxyc

Thb.

Jlabopamopnas
paboma Nod
«H3mepenue

ONTHUYECKON CHCTeMBbI W3 IBYX JuH3. Ompenenstsb
YCIIOBHS KOT€PEHTHOCTH BOJH. OOBSICHSTH YCIOBHS
MHUHHUMYMOB M MaKCHMYMOB NpH WHTEpP(EpEHIHU
CBETOBBIX BOJIH. HaOmromate UHTEPYEPSHIINIO
cBera. HabGmromate audpakiuio cBeTa Ha IENH U

ocBeTUTEnNb
c
WNCTOYHUKOM
cBeTa
Ha 3,5 B,
WNCTOYHUK




nokasameiis
npeilomMierHus
cmekiay

29/4.

OnTuueckue
puOOopbI.JIMH3HI.
[TocTpoenne
M300paKeHUs
JUH3aX.

B

30/5.

HucTpykTam mno

Thb.
Jlabopamopnuas

paboma Nos

«Onpeoenenue

oOnmu4ecKoll Cuibl
JIUH3bL u

¢ghoxycHozo
paccmosanusl
cobuparouyetl
JIUH3BLY

31/6

Jucnepcus cBera

32/7.

Wnrepdepeniys
CBETA.
[Ipumenenue
uHTEep(EpeHIHH.

33/8.

Judpakuus
CBETa.
JudpakumonHas
pelierka

HUTH;  ONpPENeNsTh  YCIOBHE  NPHUMEHHMOCTH
TPUOIIVDKSHUS TEOMETPUYECKON ONITHKU

Habmromate mHTEpdEpeHnnio cBeTa Ha MBUIBHOM
IVIeHKe M IUQPaKIUOHHYIO KapTHHY OT IBYX
TOYEYHBIX MCTOYHUKOB CBETa MPU PACCMOTPEHHHU
UX  Yepe3  OTBEPCTHSA  PasHBIX  JHAMETPOB.
Ompenensate ¢  NOMOWIBIO  AWU(PPAKIMOHHON

peLIeTKH TPaHUIBI CIIEKTPaIbHOMN
qyBCTBUTECIHHOCTH YEIIOBEYECKOTO IJ1asa;
MPUMEHSATD YCIIOBUS I PaKIIMOHHBIX

MakCHMyMOB M MHHHMYMOB K PEIICHHUIO 3afad.
3HaKOMUTECA ¢ OUQPAKIHOHHON pEIIeTKON Kak
ONITHYECKUM HPHOOPOM H C €€ TIOMOIIBI0 U3MEPSTh
JUINHY CBETOBOM BOJHBI. IIpUMEHSTH MOIydeHHBIE
3HaHUS K PEIICHHIO 3a/1a4

NUTaHUS, KOMMNEKT
npoBOAOB,
Lenesas
anadparma,
nonyuunuHap,nna
HLLUET C KPYroBbIM
TpaHCcnopTUpoMm

OoCBETUTENb C
MCTOYHMKOM CBEeTa
Ha 3,5 B, nctouHumk
NUTaHNS, KOMIMIEKT
NpPOBOAOB, LLierneBas
anadparma, aKpaH
cTanbHOM,
HanpasnsoLwas ¢
N3MepUTENBHON
LKarnon,
cobupatome
TNH3bI,
pacceunBatoLasi
NWH3a, cnang
«Mopenb
npeameTa» B
penTepe

npusma




34/9.

HHucTpyKTamx mo
Thb.
Jlabopamopuas
paboma No6
«H3mepenue
ONIUHBL CBEMOBO
BOIHLLY

35/10

[Tonspuzanus
cBeTa. I'ma3  kak
OoITHYeCcKas
cucTeMa

OkpaH, uppakuuo
HHas
peuieTka,JaMInouka
, HICTOYHUK TOKa

36/11

O06001mIeHNEe
TeMbl «CBETOBBIE
BOJIHBI.
Pemenue 3agau

TIOJIIPOU B

37/12

KoHTpoJsbHasi
padoTa Ne3

«CBeToBBI€
BOJHbD)

M3iydenust v cnekTpsI (2 yaca)

1,2,3,4,5,6,7,8

38/13.

Ananmu3
KOHTPOJIBHON
paboThI u
Koppekuus YVY/I.
Buael nuznyuenui.
Hcrounuku

cBeTa. CeKTphl U
CHEKTpAJIbHBIE
anmaparsl.
CrniexTpanbHbIil
aHaJn3

39/14.

WndpakpacHoe u

CrniexTpanbHbIi
arrmapar




yABTPaPHOIECTOBO

€ H3JIYyUCHH.
Pentrenosckue
JTy4Hu. [Ixana
3JIEKTPOMAarHUTH
bIX BOJIH
OCHOBBI CIIEIMAJIBLHOM TEOPHH OTHOCUTEJILHOCTH (3 yaca) 1,2,3,4,5,6,7,8
40/1. [TocTynarel OOcyxnaTh TPYAHOCTH, BO3HHKAIOUIME IPHU PaCIPOCTPAHEHHUU
TeOpHH NPUHLUIIA OTHOCHUTEIHLHOCTH Ha 3JEKTPOMArHUTHBIC SIBJICHUSL.
ITo3nakomutbess ¢ ¢GopmynupoBkamu moctyiaatoB CTO u wmx
OTHOCHUTCIIbHOCTHU .
¢usmueckoit  cymHocThro.  OmuchIBaTH  CXeMy  OIBITa
Maiikenscona—Mopau.  [IIpuBoauTh  3KCIEPUMEHTANIBHBIE
JaHHBIC, MOJTBEPKAAIOIINE HE3aBHCUMOCTh CKOPOCTH CBETa OT
JBIDKCHUS] HICTOYHHKA. |
41/2 PelSTHRUCTCKAS PaccMaTpuBaTh OTHOCHTEIBHOCTH OAHOBPEMEHHOCTH COOBITHH,
MpPOMEXYTKOB BpeMeHHM M pacctosHuid B CTO. 3anuceiBaTh
AnHaMuKa dopMyny DOHHIITEIlHA W TOHUMATh ¢ (PU3UYECKU CMBIC.
42/3. CBA3b MEXKTY N3yuaTh 3aBUCUMOCTb MEXKIY MAaCCOW, UMITyJIbCOM U DHEPIHEN B
Maccoi u | CTO.
JHEprueun
KBanToBas ¢pusnka 1,2,3,4,5,6,7,8
CaeroBbie KBaHTHI (5 4acoB)
43/1. q)OTOB(b(beKT. ®opmynupoBaTh KBaHTOBYIO rumote3y [IlmaHka,  3akoHbI
Teopus ¢dororddexra; paccUnUTHIBATE MAKCHMAIBHYI0 KHHETHYECKYIO
SHEPTHUIO AJIEKTPOHOB Mpu (oTtorddexre. M3bICKHBaTE MyTH
dotorddekra. P P pu_doroddd y
pemenust 3amady no Tteme «Dotoadpdext». IlpuBoauTh
YpaBHeHne JIOKa3aTeNbCTBA HAIMYMS Y CBETA KOPIYCKYJISIPHO-BOJIHOBOTO
OWHIITEHA. JyanusMa cBoiicTs. M3yuats: onsiTel JleOenesa.
44/2. DOTOHBI.
[Ipumenenue
dotorddekra.
45/3. JlaBeHue cBeTa. [Tpubop TSI
XUMHUYECKOe ACMOHCTpAn




JIEVCTBYUE CBETA.

46/4.

Pemenne  3amau
o TEME
«CBeTOBEIC
KBaHTBDY

47/5.

KoHTpoJibHasi
padora Ned 1o

TeMme «CBeToBbIe
KBaHTBD)

JaBJICHUS CBETa

| | Aromuas ¢u3

12,3,456,7,8

48/6.

Ananu3
KOHTPOJIbHOM
paboThI u
Koppekuusa YY1
CrpoeHue aroma.
OnebIThI
Pesepdopna.
[Inanerapnas
MOJIeNIb  aToMa.
KBanToBbie
noctynatel bopa.
Jlazepsl.

49/7.

HucTpykTax no
Thb.
Jlabopamopnas
paboma Ne7 «
Habnwooenue
CNIIOWHO20 u
JIUHEU4amozo
CNeKmpos»

50/8.

HucrpykTramx no
Thb.
Jlabopamopnas

W3yyats: ombITEl Mozens atoma TomcoHa, ombeITel Pesepdopaa,
IUIAaHETapHYI0 MOJenb aroma. PaccMaTpuBaTh MOZENH aroMa
BoJIopoza 1o bopy. AHanmM3upoOBaTh YHEPTETHUECKYIO AUATPAMMY
atoma Bogopona. OOBACHATE NPOUCXOXKJICHHE JIMHEHYATHIX
CIIEKTPOB ¢ mo3uuuil Teopuu bopa. [PaznnuaTe crnoHTaHHOE U
BEIHY)KJICHHOEe W3IydeHus.| [OmuceiBaTh cBoiicTBa M 00JacTu
IIpUMEHEeHUs JasepHoro wusnydeHusa. OOcyxaaTe pesyibTaT
ombita Pesepdopra.

CriekTpaibHBIETPY
OKH,
BBICOKOBOJIbTHBIM




paboma Ne§  «

UHIYKTOP,ACTOYHU

Hccneoosanue K
cnekmpa MMUTaHUs,,COCTUHUT
6000p00a» CJIbHBICH
mpoBoaa,CTCKIISIHH
as IJ1aCTHHA
COCKOIIICHHBIMHU
I'paHsaIMHU
‘ ®u3nuka aTOMHOI0 s1/1pa (7 4acoB) 1,2,3,4,5,6,7,8
51/9 Mertoabt PaccmaTpuBaTh METOJBI PETHCTpPALMU  3apSHKEHHBIX YaCTHII. JIO3UMETP
perucTpanyu [TonnmMaTh (U3MYECKU CMBICT MOHATHH M BEJIMYMH: MAacCOBOE U
IEMEHTAPHBIX 3apAZIOBOE MHCIIA, SHEPIHSL CBA3H U y/leNbHAs
SHEPTrHsl CBSI3M aTOMHOTO $/Ipa, PaJANOAKTHBHBIN pacriaj, Mepuos
qacTu. Bupl nojypacmana, SAEpHas peaknus, JHEPreTHYECKHH  BBIXOX
PaaIUOAKTUBHBIX SIIEPHON peaKIny, eTHas SAepHas peaKus,
U3ITy4YEHU M. KO3(D(HUIMEHT pa3sMHOXKEHHS HEHTPOHOB, KpUTHYECKas Macca,
52/10 PaqnoaKTHBHbIE [TepmosimepHast ~ peakuusi|,  MOHM3HpYIOIICE 3IYHeHHE,
NpeBpAIIIEHN. TIOTJIOIIEHHAST 1032 M3IY4EHHs, MOIIHOCTH MOTJIOMIEHHOH O3B
W3ITyYeHHs, OSKBHBAJICHTHAs J03a, OJJIEMEHTapHas YacTHIa,
3aKoH AHHUTHJISILIHSL
PaarOaKTUBHOI'O [IpuBoanTs mpUMEpPH H30TONMOB  BoAopoaa. OmHCHIBATEH:
pacnaza. HepI/IO,Z[ MIPOTOHHO-HEUTPOHHYIO MOJI€NIb aTOMHOTO $i/Ipa, BO3HUKHOBEHUE
Tonypachasa. nedexra macc. PaccwianI/IBaTL CBOMICTBA SACPHBIX CUJ, CUIBHOE
53/11 Crpoenne (stmepHOE) B3AHMOJIEHCTBUE HYKIOHOB. AwnanuzupoBath rpaduk
3aBUCHMOCTH YZAEIbHOW SHEPTUH CBSI3M aTOMHOTO S/[pa OT 4HCIa
ATOMHOTO  ANPA. | yyknoHOB B HEM (MAcCOBOTO
DHeprus CBS3H | uncna). W3yuarh cxeMy yCTAHOBKH ISl HCCIEJOBaHHS
saep. M3oTonsl. paloaKTHBHOTO M3ITy4EHHS.
54/12 WHCTPYKTaK 110 [onnmate ¢usmyeckyro npupomy anbda-, O0era- W TaMMa-

Thb.
Jlabopamopnas
paboma No9
«Onpeoenenue
umMnyibea u
SHepauU 4acmuybl
npu 0BUNCEHUU 8

n3nydeHnd. PopMynMpoBaTh M NPUMEHSTH NMpaBWJIa CMEIICHHS
il o0bscHeHHWs anbda- u Oera-pacmanoB  (3JMEKTPOHHBIN
pacman).




MACHUNTHOM
noney

55/13

Snepubie
peaxkuuu.
Henenue sanep
ypana. llenuHbie
sIIEpHbIE
peaxkuuu.

S nepubiii
peaxTop.

56/14

TepMosiiepHbie
peakiuu.
[Ipumenenue
SIIEPHOM
SHEPreTUKH.
buonornueckoe
JEUCTBUE
paguanuu.

57/15

KoHTpoJsbHas
padora NeS 1o

TeMe «ATOMHAA

busuka. Pusuka
aTOMHOIO SIAPa»

‘ JjIeMeHTAa

pHbIe YacTuibl (2 yaca)

1,2,3,45,6,7,8

58/16

|
Ananus
KOHTPOJIbHON
paboThI u
koppekusa YY1,
®dusnka
3JIEMEHTapPHBIX
YaCTHII.

[MpuBoauTh TIPUMEpPHI (dyHIaMEHTATBHBIX YaCTHII.
PaccmaTpuBaTh CcBOWCTBa 3eMEHTapHBIX 4YacThl. ONHCHIBATH
(yH/IaMeHTalbHbIE B3aHMOJICHCTBHA

59/17

Exnnasg
dbuzndeckas




KapTHHa MUpa

| | Ctpoenne Beeaennoii (5 yacoB)

1,2,3,45,6,7,8

60/1

ConHeuHas
cucTeMa. 3aKOHEBI
JIBYDKEHUS
IIJIAHET.

61/2

OOmue cBeaeHUS
0 Comnare.
Hcrounnkm
SHEPIruu Hu
BHYTpEHHEE
CTPOCHUE

Comnnua.

62/3

Hamua I'amaktuka.
[Ipoucxoxnenue
Y DBOJIIOLUS
TaJIaKTUK U 3BE3/I.
HHucTpyKTax no
TBb.
Jlabopamopnas
paboma Ne 10
«Onpeodenenue
nepuooa
obpaujerus
0BOLIHbIX 36230
(neuamuvie
mamepuanvl).

63/4

Hama T"anakTuka.
Mecto
ConHeyHoit

Ucnonp3oBate  VHTEepHET AN TOWCKa  HM300pakeHUit
ACTPOHOMHUYECKUX CTPYKTYp; TOSICHATH (PU3NYECKHUH CMBICH
ypaBHeHust ®@puamana.Kinaccupunmposats nepruoabl 3BOIIOINN
Bcenennoil. BeicTynmaTe ¢ goknazaMH M IPE3€HTALUAMU.
BricTynats ¢ JoKIagaMu U Mpe3eHTaluIMU

OneHuBaTh BO3pPacT 3Be3[] IO UX Macce; CBSA3bIBATH CUHTE3
TSDKEJBIX 3JIEMEHTOB B 3BE3/1aX C UX PACIIOJIOKEHUEM B TabiHLe
Menneneesa. BoicTynarts ¢ foxyiagaMu




CUCTEMBI B
lanmakTuke
Muneunsiii [TyTsb.

64/5

Teopus

Bbonbmoro

B3pbIBA u
pacmmpsoencs
Bcenennoii

IMosTOpenue (3 yaca)

1,2,3,4,5,6,7,8

65/1

IToBTOpEeHME 110 TE
SIBJICHUSA»

MIPOLIECCOB U (PU3MIECKUX SIBICHHUH.

66/2

[ToBTOpeHne 1o
TeEME
«MonekynsipHast
¢usuka u
TEPMOJMHAMHUKA»

67/3

[ToBTOpEHunE
TEMBI
«DNeKTpOCTaTHKA
U
AIIEKTPOTTHAMHUK

MR CAMTex 23 adidic kide PACIET (ITIMeCKIX BemrH, amams | 3ayay

u B

TeTpa
b1

a»
|

| Peseps 1 gac

Y4eOHo-MeTOAMYECKHE TOCOOHS ISl YUUTEJIA

YuyeOHO-MeTOAHUYECKOE 00ecIIedeHue
00pa3oBaTe/ILHOIO NMpoiecca.

VYuebnuk I'.51.Mskumes, b.b.byxosues, H.H.Cotckuii «®usuka» knaccuueckuit kype. 10, 11 knace» — Mocksa, [Ipocsenienne, 2018 r.




—  Junmaktuueckue Matepuansl @usuka 11 knace / A.E.Mapown, E.A . Mapon. — M.: U3aarensctBo «J{podar, 2014.
—  Temarudeckue KOHTPOJIBHBIC U CaMOCTOATEbHBIC PaboThI 1o ¢usuke 11 kmace / O.U.I'pomiea. — M.: U3natensctBo «Ok3amen», 2012 r.

—  C.B. JlozoBenko T.A. Tpymuna «Peanu3anus o0pa3oBaTelIbHBIX MPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HAMPaBIEHHOCTEH 110
¢bu3uKe ¢ ncnosib30BaHueM o0opynoBaHus HeHTpa «Touka poctay. MeTonudyeckoe mocodue

HNuTepHeT-pecypcenl
—  Aunwmmanuu Gusudeckux oobekToB. http://physics.nad.ru/

—  JKusas ¢usuka: odyuaromrast nporpamma. http://www.int-edu.ru/soft/fiz.html

—  VYpoxku pusuku ¢ ucnonb3zoBanreM Murtepuera. http://www.phizinter.chat.ru/

—  ®wusuka.ru. http://www.fizika.ru/

—  Owusuka: koureknus onsiToB. http://experiment.edu.ru/

—  ®dwusuka: 3JeKTpOHHAs KoJUIeKIus onbIToB. http://www.school.edu.ru/projects/physicexp


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
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