MoanucaH: BonruHa EneHa AnekceeBHa
DN: C=RU, S=KpacHopapckuii kpai, L=x.

Ky6aHckuit, T=[upekTop,
O=MYHULIMANBHOE BIOPKETHOE
OBLEOBPASOBATEJIbHOE
YUYPEXXOEHWE CPEQHAA

En eHa et o omoremo oo - MyHHIUIaapHOE 00pa3oBanue beopeueHCcKuii paiioH

KYBAHCKOIO MYHULIMMANBHOI O

oEpasoBarias BENoPEUEHckM | yHIT T TIATTBHOE OFOJIPKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE

PAMOH, CHUINC=10464086937,

Aﬂ eKkcee E-sisisseseoomalu ores  CPETTHSIS 00IIE00pa3oBaTenpHas mKona Ne27 nm. I'.C.CuopeHko

AnekceeBHa, SN=BonruHa, CN=BonruHa
E

B Fcsisios 7 AR asropow oToro xytopa Kybanckoro

[IOKyMeHTa

BHA o
Foxit Reader Bepcusi: 10.1.1 VTBEPXX ,Z[EHO
pelIeHHEM ITeIarOrMIeCKOro COBETA
MBOY COIII 27 MO benopeueHckuii paiioH
ot 31.08. 2023 rona nmpotokost Ne 2
[Ipencenarens E.A.Boaruua

PABOUYAS TIPOTPAMMA
I[To ¢usuke
Crynienp o0yueHus (kiacc) cpemanee ooiiee oopazoBanue 10-11 kmace
KonnuecTBo yacos 136 YpoBeHb 0a30BbIi

Yuurens Bonrun Anekcanap AnekceeBuu

[Iporpamma pazpaborana B coorBeTcTBHH ¢: DI'OC cpennero obmero oOpa3oBaHus;
¢ yuetom [IpumMepHOI 0OCHOBHOIT 00pa3oBaTeIbHOM MporpamMmel; [IpruMepHO# TporpaMMbl BOCIIUTAHUS, TPOTPAMMBI BOCIIUTAHUS

c yuetom YMK cepun «Knaccuuecknii kype» aBT. [.51. MsakumieBa, b.b. bByxoBuesa, «®usuka» 10,11 kmaccer; M.
«IIpocsemenue»,2017



1.Il1aHupyeMble pe3VabTaThl H3VUeHHsl GU3NKH

JINYHOCTHBIMM pe3yabTaTaMu 00yueHus (pu3NKe B OCHOBHOM IIKOJIe SIBJISIIOTCH:

1. Ilampuomuueckoe éocnumanue:

-4yBCTBO FOPJIOCTH 33 POCCHICKYIO (PU3HUECKYIO HAayKy, TYMaHU3M;

- IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAyKH;

- IGHHOCTHOE OTHOILICHHE K JOCTIKEHHSIM POCCUICKUX YUEHBIX-(PH3UKOB.

2. I'paricoanckoe u 0yxo8HO-HPAGCHBEHHOE 60CNUMAHUE:

- TOTOBHOCTb K AaKTHUBHOMY Y4acTHIO B OOCYKJIEHUHU OOIECTBEHHO-3HAYMMBIX M ITHYECKHX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTUXKEHUHN PU3UKY;

- 0CO3HaHUE BaXKHOCTH MOPAJIbHO-3THYECKUX IPUHIIUIIOB B IEATEIBHOCTH YUEHOTO.

3. Ocmemuueckoe eocnumanue:

- BOCTIPUSTHE 3CTETHUYECKUX KaueCTB (PU3NUECKOI HAyKH: €€ rapMOHUYHOTO MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

4. llennocmu nayunozo no3Hanua:

-YMEHHE YIPABIIATH CBOEH NO3HABATEIBHON IEATEIBHOCTHIO;

-TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE€ CaMOOOpa30BaHMIO, Ha MPOTSHKEHHMM BCEH JKM3HM; CO3HATEIBHOE OTHOIIEHHE K
HENpPEepbIBHOMY 00pa30BaHMIO KaK YCIOBMIO YCHEIIHOM MPo(hecCHOHaNbHOM U 00IIeCTBEHHOM 1S TEIbHOCTH;

-c(opMHpOBaTh MUPOBO33PEHHUE, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH; OCO3HAHNE 3HAYMMOCTH HayKH, BIaJICHUE J10CTOBEPHOU
nHpopMaLue 0 NepeaoBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBON M OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe
MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPYECTBY;

- 0CO3HAHME LICHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPyMEHTa IO3HAaHUS MHUpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BayKHEHIIEH cocCTaBIsIOIIEH
KYJIBTYpHI;

- pa3BUTHE HAy4yHOM J1I0003HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIILHOCTH.

5. @opmuposanue Kyibmypol 300p06ba U IMOYUOHATLHO20 O1A2ONONYUUA:

-YMEHHE COTPYIHUYATh CO B3pPOCIBIMH, CBEPCTHUKAMH, JE€THbMM MIIAJILIET0 BO3pacTa B 00pa30BaTesIbHOM, yueOHO-HCCIIEN0BATENbCKOM, MPOEKTHONW U
JpYTuX BUAX JEATENbHOCTH;

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a >KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHMpe, BaXHOCTH HpaBUI 0€30IaCHOTO MOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, ¢ MEKTPUUECKUM U TEMJIOBBIM 000PYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- c(popMUPOBAHHOCTH HaBbIKA pe(IIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OIMOKY U TaKOTO e MIpaBa y APYroro 4eaoBeka.

6. Tpyooeoe socnumanue:

-TI0JIOKUTEIILHOE OTHOIICHHUE K TPYAY, LEICYCTPEMIIEHHOCTD;

- aKTMBHOE€ YYacTH€ B PEIICHUHU NMPaKTUYECKUX 3a/ad (B paMKax CEMbH, IIKOJBI, FOPOJa, Kpas) TEXHOJIOTMYECKON M COIMaIbHON HaNpaBIEHHOCTH,
TpeOYIOIMX B TOM YHcie U GU3NUECKUX 3HAHUM;

- UHTEpeC K MPAaKTHUECKOMY U3y4eHMIO Mpodeccuil, CBA3aHHBIX ¢ (PUBUKOH.

7. DKonozuueckoe socnumanue:




-3KOJIOTHYECKasi KYyJIbTypa, OepeKHOE OTHOUICHHWE K POAHOM 3emiie, HMpUpoaHBIM OorarctBam Poccum m Mupa, MOHMMaHHE OTBETCTBEHHOCTH 3a
COCTOSIHUE NPUPOJIHBIX PECYPCOB U Pa3yMHOE IIPUPOIOINIOIL30BAHUE.

- OpUeHTauus Ha MpUMEHEHHe (U3NYECKUX 3HAHUU /ISl pelieHHs 3a7ad B 0OIAacCTH OKpYXKAroIlel Cpeabl, IUIAaHUPOBAHHUS MOCTYIKOB U OLEHKH HX
BO3MOJKHBIX IIOCJIEACTBUM JUIsl OKPYKAIOILEN CPEbL;

8. Aoanmauyusa odyuarouiecoca K U3MEHAIOUWUMCA YCTIOGUAMU COUUAILHOU U NPUPOOHOIL CPedbL:

- MOTPEOHOCTH BO B3aMMO/ICHCTBHHY NIPU BBITIOJTHEHUH MCCIIEOBAHUI U IPOCKTOB (PM3NUECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHHUSIM JPYIHX;
- MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO AEATEIbHOCTD;

- TOTPeOHOCTH B JOPMHPOBAHUM HOBBIX 3HAHUI, B TOM 4yHciie (GOPMYIHUPOBATh UJIEU, TOHATHUS, TUIIOTE3bI O (PU3HMUECKUX OOBbEKTaX U SIBICHUSX;

- 0CO3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH (PU3UKY;

- IJIAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUN;

- CTpEMJIEHHE aHAIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U IKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHUM.
MetanpeamMeTHble Pe3yabTaThl:

1) OCBOEHHME PETYISTUBHBIX YHUBEPCATbHBIX YYEOHBIX JICUCTBUI:

. CaMOCTOSITEIFHO OTIPENIETISATh €T, CTaBUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIHLHOM NEATETLHOCTH U KU3HEHHBIX
CUTYaIHsIX;

° OIIEHUBATh PECYPCHI, B TOM YHCJI€ BpEeMsI U Ipyrue HeMaTepHaTbHBIC PECYPChI, HEOOXOIUMBIE TS TOCTHKEHHS TIOCTABICHHOW paHee IeIH;
. COTIOCTABJISITHh UMEIONITUECS BO3MOYKHOCTH U HEOOXOIMMBIC JTsI IOCTUKEHUS 11€7TH PECYPCHI;

. OTIPENIETIATh HECKOJIBKO MyTel MTOCTH)KEHUS TIOCTABICHHOM 1IETIH;

. 3a/1aBaTh MapaMeTPbl U KPUTEPHH, IT0 KOTOPHIM MOKHO OTIPENIEIATh, YTO I€/b JOCTUTHYTA;

. COTIOCTABJISITH TIOJYYEHHBIN PE3yIbTaT ACSITEIBPHOCTH C MIOCTABIICHHOHN paHee 1EJbIO;

. 0CO3HABATh IMMOCJICACTBUS JOCTHKEHHUS MTOCTABICHHOM IIEJIM B JICATEILHOCTH, COOCTBEHHOM JKM3HU U )KU3HU OKPYKAIOIIHUX JIFOJICH;

2) OCBOCHHME IM03HABATEIbHBIX YHHUBEPCAIBHBIX YYCOHBIX JIEHCTBHIA:

. KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMAIIMIO C PA3HBIX MMO3HIIHIHA;

. pacro3HaBaTh U (PUKCHUPOBATH MMPOTHBOPEYHS B MHGOPMAITMOHHBIX UCTOYHUKAX;

. WCIIOJIb30BaTh Pa3IMYHbIC MOJICITHHO-CXEMATHUCCKUE CPEACTBA JJIS MPEJACTABICHUS BBISBICHHBIX B MH()OPMAITMOHHBIX
HMCTOYHUKAXIIPOTUBOPEUHH;

° OCYILIECTBIISITh Pa3BEPHYTHIH WH(GOPMAIIMOHHBIIN MMOUCK U CTAaBUTh HAa €M0 OCHOBE HOBBIE 33]1a4U;

° HCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a]1a4;

° MIPUBOJIUTH KPUTHUECKUE apTyMEHTHI, KaK B OTHOILIEHUU COOCTBEHHOTO CYXKJCHHUSI, TaK U B OTHOIICHUU JEHCTBUM U CYXJACHUN JPYroro
YyeJIOBEeKa;

° aHAJIM3UPOBATH U MPEOOPa30BaTh MPOOIEMHO-TIPOTHBOPEUHBBIEC CUTYAITUH;

° BBIXOJIMTH 32 paMKHU y4eOHOTO IIpeMeTa U OCYILECTBIISATH IeJIEHANTPABICHHBIM MOMCK BO3MOXXHOCTH HIMPOKOTO MEPEHOCca CPEICTB U CIIOCOOO0B
JICVCTBHUS,

° BBICTPaNBATh WHANBUAYAIBbHYIO 00pa30BaTeNbHYIO TPAEKTOPUIO, YYUTHIBASI OTPAHUYCHHSI CO CTOPOHBI JPYTHX YYACTHUKOB U PECypCHBIE

OTpaHHUYCHUA;



L4 3aHUMATh pa3HbIC NO3UIIUU B MO3HAaBaTEIbLHOMN JACATCIbHOCTH,

3) OCBOCHHE KOMMYHHUKATHBHBIX YHHBEPCAJIBHBIX YUEOHBIX JEHCTBUM:

o OCYILIECTBJIATH JAEIOBYI0O KOMMYHHMKAIIMIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;

J MIPH OCYIIECTBIICHUH T'PYMIIOBOM PabOTHI OBITh KAK PYKOBOAUTENIEM, TaK U WICHOM MTPOSKTHONH KOMaHIBI B Pa3HBIX POJISX (TEHEpaTOPOM HJIEH,
KPUTHKOM, UCIIOJIHUTEJIEM, IPE3CHTYIOIIMUM U T. 11.);

o pa3BEPHYTO, JIOTUYHO U TOYHO U3JIaraTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM a/IeKBATHBIX (YCTHBIX, MUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

o pacro3HaBaTh KOH(QIMKTHOTEHHBIE CUTYAIlMH U TPEIOTBPANIaTh KOH(IUKTHI 10 UX aKTUBHOH (ha3br;

o COTJIaCOBBIBATh MO3UIIMH WIEHOB KOMAH/Ibl B IpoLiecce paboThl HAJl OOIIUM MTPOJYKTOM/pEIIEHUEM;

J MIPEJICTaBIATh MYOJINYHO PE3yIbTaThl MHAWBHUYAJbHOM U IPYNIIOBOM AEATEIBHOCTH, KaK Iepes 3HAKOMOH, Tak U Nepe]l HE3HaKOMOM
ayIUTOPUEN;

o noAOupaTh NapTHEPOB JIs IEIOBON KOMMYHHUKAIIMHU, UCXO/1 U3 COOOPaKEHUI pe3ylIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;
J BOCIIPUHUMATh KPUTHUECKHE 3aMEUYaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

. TOYHO ¥ EMKO (POpMYIHpOBaTh KaK KpUTHUECKUE, TaK U 0J00pUTEIbHBIE 3aMEUaHUsI B a[ipec APYrux J0Je 1 00pa3oBaTeIbHON

KOMMYHUKAIUH, u30eras mpu 3TOM JTUYHOCTHBIX OIIEHOYHBIX CYKICHHM.

IIpeaMeTHbIE Pe3YJbTATHI:

J chopMUpOBaTh MPEACTABICHUS O 3aKOHOMEPHOM CBSI3U U O3HABAEMOCTH SIBJICHUN TPUPO]IbI, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIH U
MecTe GU3MKHU B COBPEMEHHON Hay4dyHOU KapTHHE MHUpa; TOHUMaHUEe posiu Gpu3nku B GOpMUPOBAHUU KPYro3opa U GyHKIHOHAIBHON T'PaMOTHOCTH
YeJoBeKa [yl PEeIIeHUs MPAKTUUECKUX 3a/1a4;

J BJIaJICHHE OCHOBOMOJIAralOIUMHU (PU3HUUECKUMHU MOHATUSAMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHSIMH, YBEPEHHOE M0JIb30BaHHe (PU3NUECKOn
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
J c(OpPMUPOBAHHOCTH MPEACTABICHUHN 0 (U3NYECKON CYITHOCTHU SBJIEHUI MPUPOIbI, BUAAX MATEPUH, IBHKEHUH KaK CIIOCO0€ CYIIeCTBOBAHMUS

MaTCpruHr; YCBOCHUEC OCHOBHBIX I/I,I[efl MCXaHHWKH, aTOMHO-MOJICKYJIIPHOI'O YUCHHA O CTPOCHHHU BEIICCTBA, 3JICMEHTOB 3JICKTPOJUHAMHUKN KBAaHTOBOM
(1)I/I3I/IKI/I; OBJIAZICHUC MOHATUHHBIM arIrapaToM U CUMBOJIMYCCKUM A3bIKOM (1)I/ISI/IKI/I,

L4 BJIaICHUC OCHOBHBIMU METOJaM1 HAYYHOTI'O IIO3HAHUS, UCITIOJIB3YEMBIMU B (1)I/ISI/IKGZ Ha6J'II-O,I[eHI/Ie, OIMMCaHUEC, UIBMCPEHUC, DKCIICPUMCHT,
BJIaICHUC YMCHUAIMU 06pa6aTBIBaTB PE3YJIbTAThI HSMepeHHﬁ, O6H8py>KI/IBaTB 3aBUCUMOCTDb MCKIAY (1)H3H‘{6CKI/IMI/I BCINYMHAMMU, 00BIACHATH INOJTY4YCH HbIC
PE3YyIbTAThI U [CJIAaTh BBIBO/;

L4 BJIAICHUC YMCHUAMU BBIJIBUT'dATh TUIIOTE3bI HA OCHOBE 3HAHHA OCHOBOIIOJIAratOIIUX (bHSH‘ICCKHX 3aKOHOMepHOCTeﬁ H 3aKOHOB, IIPOBEPATH UX
OKCIICPUMCHTAJIbHBIMHA CpeI[CTBaMI/I,Q)OpMYHI/Ip}IH LCJIb UCCIICAOBAaHUsA; BIIAACHNC YMCHUAMHUOIIUCBIBATD U 00BACHATH CAMOCTOSTEIHHO HpOBe,I[éHHBIe
OKCIICPUMCHTBI, aHAJIM3UPOBATH PE3YJIbTAThHI HOHy‘I@HHOﬁ N3 DKCIICPUMCHTOB HH(bOpMaL[I/II/I, onpeaAciiITE JOCTOBEPHOCTH NOJTYUCHHOTO PE3YyJIbTAaTa,

L4 YMCHHC pCIIATh ITPOCTHIC (1)1/131/111601(1/16 3aga4u,

L4 C(I)OpMI/IpOBaHHOCTB YMCHHSA MPUMCHSATDH NMOJTYYCHHBIC 3HAHUS JIJIS 0OBsICHEHUS YCJ'IOBI/Iﬁ MPOTCKAHUA (I)I/I3I/I‘-ICCKI/IX SIBJICHUH B npupoac u it
MPUHATHSA ITPAKTHICCKUX peIJ_IeHI/Iﬁ B IIOBCEOHEBHOM KHN3HU,

L4 ITIOHUMAHHUC (bI/I3I/I‘ICCKI/IX OCHOB W IPHUHIUIIOB JICMCTBUS MaIlIUH U MCXaHNU3MOB, CPCACTB IICPCABUKCHUSA U CBA3H, OBITOBBIX HpI/I60pOB,

MPOMBIIUIEHHBIX TEXHOJOIMYECKUX MPOIIECCOB, BIMUSHUS UX HA OKPYXKAIOUIYIO CPEy; OCO3HAHUE BO3MOXKHBIX MTPUYNH TEXHOTCHHBIX H IKOJOTHUYECKUX
KaracTpod;



o c(OpPMHUPOBAHHOCTH COOCTBEHHOW MO3HIIMH 110 OTHOMICHHUIO K (PU3NUECKOi HH(MOpMAIHH, TTOTy4aeMON U3 pa3HbIX HCTOUHHKOB.

2. Coaep:kaHyue y4eOHOro nmpeaMera «pu3ukay

[IpenycmoTpeHHast mporpaMMoi pe3epBHOE BpeMsI B KOJIMUECTBE 7 YacoOB, PaclpeeieHO Ha OTPAOOTKY HABBIKOB PEIICHUS 33a/1a4 10 TeMaM
«Mexanuka» — 1 gac, «MonekynspHas Gpu3nKa U TepMOJUHAMUKa» -1 gac, «OCHOBBI 3JIEKTPOIMHAMUKIA»-2 Yac U Ha 0000IIEHIE U TIOBTOPEHHE

PO IEHHOr0 MaTepuaia 3a Kypc 10 k-3 yaca.

Knacc Kon-Bo
JLp. K.p.
10 9 5
11 10 5




TaﬁJmua-ceTlca pacnpeaejicHust 4acoB 110 rogam Oﬁy‘leHI/IH.

Paznesnsl, TeMbl

KomnuectBo yacoB

ABTOpCKast
porpaMma

Pabowast mporpamma

10 k1.

11 k.

@du3MKa U €CTECTBEHHO - HAYYHbI METOJ O3HAHUS
MIPUPOBI.

1

Mexanuka

27

Kunematuka

3aKOHBI JUHaAMHWKH HrroTona

CuJisl B MEXAHUKE

3aKOH COXpaHEHUs UMITyJIbCa

3aKOH COXpaHEHUs] MEXaHNYECKON SHEPrHH

Cratuka.

OCHOBEI THAPOMCXaHUKN

N Wbk wo|h~lo

MouiekyJasipHasi pU3MKAa U TEPMOJUHAMHUKA

[EEY
\‘

OCHOBBI MOJICKYJISIPHO KHHETUUYECKON TEOpUH (MKT)

ypaBHeHI/IC COCTOAHUA HACAJIBHOI'O ra3a.

Bzanmnagsie MPEBpalliCHUS ) KUAKOCTH U I'a3a.

Kunkoctn.

TrEpapie Tena

OCHOBEI TEPMOAMHAMHNKHU

OCHOBBI JIEKTPOJAMHAMMKH.

DJIEKTPOCTaTHUKA

3aKOHBI ITOCTOSIHHOT'O TOKA.

DIEKTPUUYECKUN TOK B PA3IUYHBIX CPEIax.

IToBTOpenue (Pe3epn)

OcHoBbI JICKTPOAUMHAMMKM (nponoJkenue).

MaruauTtHoe noiJe.

QHGKTpOMaFHI/ITHaH WHAYKIOUS.

Mojo|N~ojo|bNR RPN w

|01 ©

Kose0anus v BOJIHBI.

=
(o]

MexaHn4ueckue KojueOaHus

QHGKTpOMaFHI/ITHLIC KoJIeOaHus.

MexaHn4ecKue BOJIHEI.

3J'IeKTpOMaFHI/ITHLIe BOJIHBI.

AlWOIW

AlWOW




8 | OnTuKa. 13 13

CBeTOBBIE BOJIHEI. 11 11
['eomeTpuueckast 1 BOJIHOBas ONTHKA.

W3nyueHue u crieKkTpsl 2 2
9 | OcHOBBI CIENHATBLHOI TeOpHUH 3

OTHOCHTEJILHOCTH.
10 | KanToBas ¢usuka 17 17

CBeTOBBIE KBAHTHI.

ATomHast pu3uka

DJIEMEHTapPHbIE YACTHUILIbI

11 | Ctpoenue BceneHHoii

5 5

3 3

du3nKa aTOMHOTO siipa 7 7
2 2

5 5

5

12 | TToBTOpEHHE +pe3epB 12

HUroro 136 68 68

DuU3MKA ¥ eCTECTBEHHO - HAYYHbI MeTO/l MO3HAHUS NMPUPOIAbI

dusnka - pyHaaMeHTaIbHAs HayKa 0 pupoje. HaydHsiili MeTo 1 mo3HaHuUS.

Mertonp! uccnenoBanus GU3NIECKUX siBJICHUN. MonenupoBanue GU3NIeCKUXIBICHUHN utpoleccoB. Hayunbie (hakThl U TUTIOTE3HI.
DU3NYECKUE3aKOHBI U TPAHUIIBI UX TPUMEHUMOCTH. DU3NYEeCKre TEOPUH U MPHUHIUIT COOTBETCTBUA. Du3ndeckue BeanyuHbl. [lorpemnocty naMepeHuil
(u3uvecKkux BeNMMIruH. Posibu MecTo Gu3uKku B GOPMUPOBAHUU COBPEMEHHOM HAYYHOW KapTUHBI MHpPA, BIPAKTUYCCKOH JACSITEIBHOCTH JIIOJICH.
®du3uKau KylIbTypa.

MexaHuka
['panunbl MpUMEHMMOCTH Ki1accuyecko MmexaHuku. [IpocTtpanctBo u BpemMs. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKEHUS. CUCTEMBI OTCUETA.
Ckansipuble ¥ BeKTOpHBIE (hruznueckue BenuuuHbl. Tpaektopus. [IyTs. [lepememienne. Ckopocth. Y ckopeHnue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBH>KEeHHE. PaBHOMEPHOE JBUKEHUE 1T0 OKPYKHOCTH.

Bzaumopeiictue tein. Snenne unepuuu. Cuna. Macca.MHepimanbHbie cUCTeMbI 0TCU€Ta. 3akoHbl fMHaMUKK HbrotoHna. Cuna TsKecTH, Bec,
HeBecOMOCTh. CHIIBIYIIPYTrOCTH, CUIIBITPEHUS. 3aKOHBI: BCEMUPHOTO TsAroTeHus, ['yka, Tpenus. Vcnons30BaHre 3aKOHOB MEXaHUKU 11 OOBSCHEHUS
JBWKCHUSI HEOCCHBIX TEJ U IS Pa3BUTUS KOCMHYECKHUX UCCIICIOBAHUM.

NmMnynbc maTepuallbHOM TOUKM U cucTeMbl. iMIynbe cuiibl. 3aKOH coXpaHeHHUsI UMIynbca. MexaHunueckas paborta.MoniHocTs.MexaHnyeckas
SHEPrusi MaTepuaIbHON TOYKU U CHCTEMBI. 3aKOH COXpaHEHHUS] MeXaHH4ecKou sHepruu. PaboTa cuibl TSKECTH M CHIIBI YIIPYTOCTH.

PaBHOBECHE MaTepHaIbHOM TOUKHU U TBEPIOTO Tesla. MOMEHT cuibl. Y ClIOBHUS paBHOBecUs. PaBHOBecue xkuakocTuu rasa. Jlasienue. J[Buxenue
KHIKOCTH.



JlabopaTopHble padoThbI:

N3ydeHue nBUKEHMSI TEJa 110 OKPYKHOCTH.

N3mepenue KECTKOCTH NPYKUHBI.

N3mepenune koapduninenTa TpeHus: CKOJIbKEHUS.

N3yueHue 3aK0Ha COXpaHEHMsI MEXaHUUECKON PHEPTUHU.
N3ydeHue paBHOBECHS Teja MO JEHCTBUEM HECKOJIBKUX CHJL.

agrwbE

IIpumepHbIe TeMbI IPOEKTOB:

HccnenoBanue 3aBUCUMOCTH YIPYTOCTH MPY>KUH OT UX JJTUHBI U TOJIIUHBI TPOBOJIOKH, U3 KOTOPOM OHH MU3TOTOBJICHBI.
Omnpenenenre KOd(PPUITUEHTOB TPEHUS TIOKOS M CKOJIBKECHHUS JIJIST PA3TMIHBIX TIOBEPXHOCTEH.

3. K. llnonkosckuit. Uaen [{unonkosckoro (1o ero paboTam) U UX peaqbHOE BOTUIOIIECHHE.

Co3gaHue MoIeNd JIOJKH, IBIKYIIEHCS 32 CUET PEAKTUBHOM CHUJIBI.

HccnenoBanue ycioBuid paBHOBECHS TUIABAOIIETO TENA.

agrwdE

MouJiekyasipHasi (U3UKa U TEPMOAUHAMHKA

MonexkynsapHO-KHHETHYeCKasi TEOPUS(MKT) CTPOSHHS BEIIECTBA U €E€IKCIIEPUMEHTAIIbHBICIOKA3aTeNIbCTBA. T eIioBOe paBHOBECHE. AOCOTIOTHAS
TeMIeparypa Kak Mepa CpeTHEeUKHHETHICCKON YHEPTUN TEIIOBOTO JABMKEHHUS YaCTHI] BenlecTBa. Mojens uaeanbHOTO rasa./[aBnenue rasa.
YpaBHEHHUECOCTOSIHUS HJIealIbHOTO Ta3a. YpaBHeHue MenpaeneeBa-Kianeipona. ['a30Bble 3aKOHBI.

ArperaTHbI€ COCTOSIHHS BelllecTBa. B3anMHbIe mpeBpalieHus )KUIKOCTH U ra3a. BiakHocTh Bo3iyxa. Moenb CTpOCHHS KUIKOCTEH.
[ToBepxHOocTHOE HaTsDKeHue. Kpucrammueckue u amopdHbIe Tena.

Buyrpennsis sueprus. Pabora u terionepenava Kak crocoObl K3MEHEHHUsI BHYTPEHHEH SHEpruu. Y paBHEHUE TeIIoBoro Oananca. [1epBriii 3akoH
TepmoauHamMukn. HeoOpatumocTh TermmoBbix nporeccos. [Ipunmmmnsl aeiictBus u KITI TermoBex ManiyH.

JlaGopaTopHbie padoThI

1. UsmepeHue TemnepaTypsl KUAKOCTHBIMHU U HU(POBBIMU TEPMOMETPAMH.
2. DkcrepuMeHTalabHas IpoBepka 3akoHa ['eit - Jroccaka (M3MepeHne TepMOAMHAMUYECKUX ITapaMeTPOB Tasa).

IIpumepHBIe TeMbI IPOEKTOB:

9KCHepI/IMCHTaJ'H>HOC MNOATBCPKACHUC I'a30BbIX 3dKOHOB (CXCMH OIIBITOB, IPCAJIOKCHHBIC BaMI/I).
MO,Z[GJ'II/IpOBaHI/Ie 1 U3TOTOBJICHUC I'a30BOI'0 TCPMOMETpPA, OCHOBAHHOI'O Ha H306apHOM HJIN U30XOPHOM IIPOoLECCCe.
HccnegoBanue yCJIOBI/Iﬁ pOCTa KPpUCTAJIIIOB.

HpOCKTI/IpOBaHI/IC U MOJCIIMPOBAHUC TCIIJIOBOT'O ABUTATCIIA.

el N



OCcHOBBI JIEKTPOAUHAMUKH

DnexTpuyecKue 3apsaabl. 3aKOH COXpaHEHUsl AJIEKTPUUECKoro 3apsaa. 3akoH KysoHa.
OnexTpuueckoe nojue. HanpspkEHHOCTh M MOTEHIMAN 3IEKTPOCTaTHUECKOromnoisd. JIMHUK HanpsKEHHOCTH U SKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH.

[Ipunnuncynepno3uuuu nojied.IIpoBoAHUKY U JUAIEKTPUKH B JIEKTPUUECKOM ToJie. DieKTpoéMKocTh. Konaencatop.

ITocrostaubIil anexkTpuueckuit Tok. Cuita Toka. Conpotuiienue. IlocnenosarensHoe U napaieabHOE COSAUHEHUE TPOBOJIHUKOB. 3aKOH

Jxoyns-JleHna. DnekrpoaBrKymas cuna. 3akoH OMa A7 OTHOM Leny. DIeKTPUYECKUN TOKB IIPOBOIHUKAX, IEKTPOJIUTAX,10IYIPOBOJHUKAX, ra3ax
1 BakyyMme. CBepXnpoBOAUMOCTb.

MarauTHOE ToJe. BGKTOP HWHAYKIIUU MAaraiuTHOTO I1OJI. I[eﬁCTBHe MAarauMTHOTO IOJIA Ha MPOBOJHUK C TOKOM W JBUKXYIIYIOCA 3apAKCHHYIO

yactuny. CuitaAmnepa u cuia Jlopennia. MarHuTHble CBOWMCTBa BElIECTBaA.

SIBneHue MeKTpOMarHuTHOM MHAYKUKMK. MarauTHelil notok. [IpaBuno JleHna. 3akoH 371€KTpOMarHUTHON MHIYKIMH. SIBJI€HHE CAMOMHTyKIIMH.

WNHIyKTUBHOCTB. DJIEKTPOMArHUTHOE TOJIE. DHEPTHSI SIEKTPOMAarHUTHOTO MOJIS.

JlaGopaTtopHbie padoThbI:

el N =

[TocnenoBarenbHOE U MapauIeIbHOE COEIMHEHUS POBOIHUKOB.
N3amepenne D/1C nucrouynnka Toka.

W3mepenue cuiibl B3aUMOJICHCTBUSL MAarHUTA U KaTYIIKU C TOKOM.
HccnenoBanue siBiICHUS 31EKTPOMArHUTHOM UHIYKIIMH.

IIpumepHbIe TeMbI POEKTOB:

1.

oW

UsroroBnenne MUIMHAPHUYCCKOI'O KOHACHCATOPA. HCCJ’IGI{OB&HI/IG 3aBHUCUMOCTH €10 BJICKTPOéMKOCTI/I OT rCOMETPUUCCKUX IMMApaMETPOB U OT
HaJIN4YUA AUBJICKTPUKA MCKIY IJIaCTHHaMU. Onpez[eneHI/Ie QJICKTPOCMKOCTHU KOHJACHCATOPA OT 3aBUCUMOCTH Q(U)

9KCHepI/IMCHTaJ'IBHaH IIPOBEPKA 3aKOHA Oma JJIA TITOJIHOM O CIIn.

COSI[aHI/IC BKCHCpHMCHTaHBHOﬁ YCTAHOBKHU IS UCCIICAOBAHUA TCIUIOBBIX HeﬁCTBHﬁ TOKa.

O06ocHoBaHue O6H_ICFO 3daKOHa COXpPaHCHUA OHCPIruu Ha OCHOBC HCCIICIOBAaHUM TEIUIOBBIX JSHCTBUM TOKA.

3KCHepI/IMCHTaJ'IbHOC HCCIICIOBAHUC CBOMCTB IMOJIYIIPOBOAHUKOBOTO JHUOJA.

MOI[@J'II/IpOBaHI/Ie YCTaAHOBKHU ISl TOKPBITHUA U3AeIuin paSHHQHOﬁ (bOprI CJIOEM JIpyroro mMerajjia.

KoJse0anus u BOJHBI.
Mexannyeckue konebanus. ['apmonundeckue konedanus. CBOOOIHBIE, 3aTyXalolllHe, BBIHYXICHHbIE KoeOanus. [IpeBpalienus sHEpTHn pu

KoJieOanusax.Pezonanc.

QHGKTpOMaFHI/ITHI)IC koseOanms. KoaeOaTeabHBIN KOHTyp.HepeMeHHBIﬁ 3HeKTpH‘lCCKI/Iﬁ TOK. Pe3oHaHC B SHGKTqueCKOﬁ OCIIN. KOpOTKOC

3aMbIKaHHUC.



Mexannueckue BoJHbI. [IpoonbpHbIe 1 nonepeynbie BoaHbl. CKOpOCTh UuIMHA BOIHBL. MHTepdepenus u audpaxius. DHeprus BOJIHbI.

3BYKOBBIC BOJIHBI.
DeKTpoMarHuTHbIC BOJIHBI. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH. J{Hana3oHs!
AIIEKTPOMATHUTHBIX U3JYUEHUH M UX MTPAKTUYCCKOE IIPUMEHECHHUE.

JlabopaTopHnas pabora:
1. Omnpenenenue ycKOpeHHsi CBOOOTHOTO TAJCHUS TIPU MTOMOIIIN MasiTHUKA.
Onruka.
I'eomerpuueckas ontuka. CKOpOCTbh CBETA. 3aKOHBIOTPAXKEHUS U TIPEJIOMIICHUS CBETA.

®dopmyra TOHKOM JTMH3bL. BoJIHOBBIE CBOIICTBA cBeTa: aucnepcus,uHTepdepeHIus, udpaxiuus, oaspru3amms.

JlaGopaTtopHbie padoThbI:

=

Ompenenenue moka3aTess MPeTOMICHHUS CPEIbI.
N3mepenune GoKyCHOTO pacCTOSIHUSI COOMPAOIICH JTHH3HI.
3. Ompenenenue JUIMHBI CBETOBOM BOJIHBI.

no

OcHOBBI CTIENMATIBLHON TEOPUH OTHOCHUTEIHLHOCTH.
[TocTynaTel TEOpHUM OTHOCUTEIIBLHOCTH M CJICICTBUS M3 HUX. IHBapHMaHTHOCTHMOTYJISI CKOPOCTH CBETA B BaKyyMe. DHeprust Mokos. CBs3b MacChI
Y SHEPTUHCBOOOTHOM YaCTHIIBI

KBanToBas ¢pusuka. @Pusuka aromMa 1 aTOMHOT0 ApPAa.
I'mnote3a M. Ilmanka. ®otosnekrpuueckuii 3¢ dekt. OnbiTbiCToeToBa. 3akoHbl hoTodhdekra. YpaBHenue DitHmTeiHa. DOTOH.
Kopnyckynspuo-BomHoBoiigyanu3m. CooTHoleHue Heonpenenénnocteii [ eitzendepra.
[TnanerapHas moaens aroma. OObsiICHEHHE TMHEWNYATOTO CIIEKTPa BOJOPOIaHa OCHOBE KBAHTOBBIX MOCTYIaToB bopa.
CocTaB 1 CTpO€HHE aTOMHBIX Sifiep. DHEPrus CBA3HATOMHBIX siep.Bupl painoakTUBHBIX MPEBpAIIeHUN aTOMHBIX Aep. 3aKOH PaIiOaKTUBHOTO
pacnana. Snepusie peakuuu. LlenHaspeakuus nenenus aaep. [IpuMenenue saepHOdHEPTUN.
DneMeHTapHble YacTullbl. OyHaMEeHTaIbHbIEB3aUMOICUCTBHUS.

JlabopaTopHbie paboThI:
1. HaGmroneHue CIIONIHOTO WIMHEHYATOTO CIIEKTPOB.
2. MHccnemoBaHue CekTpa- BOAOPOIA.
3. OmpeneneHue UMIYJIbca U YHEPTUH YACTHUIIB TP JIBMKEHUU B MAarHUTHOM 1oJie (modoTorpadusim)



Crtpoenue BcesieHHOI.

ConHeuHas cucTeMa: IJIaHEeThl M Majibie Tena, cucreMa 3emisi-JlyHna.Ctpoenue u sBosrorus Conana u 38E31. Kimaccudukanmst 38E371. 3BE3ABI 1
HUCTOYHUKHU UX DHCPIUH.
lNanakTuka.CoBpeMeHHBIE MPEICTABICHUS O CTPOSHUH U 3BOJIIOIIMU BeenenHoii.

JlabopaTopHnas pabora:
1. Omnpenenenue nepuoa oOpaleHus ABOMHBIX 3BE3]1 (II0 MEYaTHBIM MaTepraiaM).

3. Temarnueckoe IJIAHUPOBAHHUEC

TemaTHnuec Conepmaﬂue mo TeMmaM OcHOBHbBIE BHU/IbI J€ATCILHOCTH yHAIlIUXCHA OcHoBHBIE
Ko0O¢ HamnpaBJIeHUsA
BOCIIUTATEIbHOMI
IUVIAHUPOBA
AeSITeJIbHOCTH
HHUE
10 kaacc(684, 2 4 B He1eJ110)
DuU3MKa M eCTECTBEHHO - HAYUYHbI MeTO/I MO3HAHUS NPUpoabI 1 u.
Ddusuka u ®usuka - GpyHIaAMEHTAIbHAsS HayKa O OOBSICHATH Ha IIPUMeEpax pPoib M MecTO (GpU3UKH B (HOPMUPOBAHHU COBPEMEHHON HaydHOM KapTunsl | l.IlarprorHueckoe
H o MHpa, B Pa3BUTHU COBPEMEHHON TEXHUKH M TEXHOJIOT Ui, B IPAKTHYECKOH eSATEIBHOCTH JIFOJICH; BOCITHTaHHE,
CCTCCTBCHH | IIPUPOC. HAYIHBIM METO IO3HAHHA. JIEMOHCTPUPOBATH Ha MPUMEPax B3aUMOCBSI3b MKy (PU3UKOI U JPYrMMH €CTECTBEHHBIMH HAyKaMH; | 3.3CTETHYECKOCBOCIH
0 - Meroasl uccnenoBaHUs @PI?J/IHGCKI/IX BOCHPOM3BOAUTH CXEMY HAYYHOI'O [IO3HAHUS, MPUBOAUTH MPHUMEPHI €€ UCIIOIb30BAHMUS TaHue,
Hay4YHbIH SABJICHUIA. Mo aenupoBanue JlaBaTh ompejeNicHUe MHOHATUH M pPAacHo3HaBaTh MX: MOJENb, Hay4yHas TUNoOTe3a, (usmueckass | 4.1EHHOCTH Hay4HOrO
MeTOI H3MIECKUXABACHHT Hmponeccos. Hayumbie BEJIMYMHA, QU3UYECKOE SBJICHUE, HAYy4HbIH (akT, GU3nUecKuil 3aKkoH, GU3NUEcKas TeOpHs, NMPUHLMUI | TO3HAHHS.
COOTBETCTBUSL.
IIO3HAaHUA (baKTBI U TUIOTE3bl. DU3NUYECKUE3aKOHBI H | OGoCHOBBIBATH HEOOXOAMMOCTh HCIIONBb30BaHUsI MOJENeH Ui onucaHusi (PU3UUECKUX SIBICHHH U
MpUPOJbI TpaHUlbl HMX NpUMeHUMOcTH. Dusnyeckue | Mpoueccos. [puBomTs npuMepsl .
1y Teopun - NPUHIAT COOTBETCTRHS, | OHKPETHBIX ABICHIL, MPOLECCOB H MOZIENEH M)A HX OMHCAHKA.
* | IpuBoauth mpumeps! ¢uznueckux BennuuH. DopmynupoBarh (U3HUYECKHE 3aKOHBL. YKa3bIBaTh
dusnueckue BCJIMYUHBI. TIOTrpEIHOCTH | rpanmup! npUMEHIMOCTH (PH3HUECKIX 3aKOHOB.
I/I3MepeHI/II71 (1)I/I3I/II‘IGCKHX BEJIUYUH. POHBI/I le/IBO,Z[l/ITb NPUMEPLI UCTIOJIb30BAHUA (l)I/ISHLICCKI/IX 3HAHUN B JACKOPAaTUBHO-NIPUKIIATHOM UCKYCCTBE,
MECTO bu3uKn B GopMHpOBAHHH | Yoo CHOPTE:
= J Oco3HaBaTh LEHHOCTh HAYYHOIO IO3HAHMS MHpa Ul YEIOBEYeCTBA B LEIOM M JUI KaXKIOro
COBPpEMEHHOUM HAYYHOU KapTUHBI MUPA, | yenoBeka B OTASIBHOCTH, BAXKHOCTb OBJIAJACHHS METOIOM HAYYHOTO MO3HAHHS JUIS JOCTIIKCHHS
BHpaKTHHeCKOﬁ NESITENTbHOCTH JIFOJICH ycrexa B JIIOOOM BHJE MNPAKTUYECKOW NESITENbHOCTH. ['OTOBHTH MpE3eHTAlMM U COOOIIEHHS IO
H3yYeHHbIM TeMaM
Mexanuka 28 u.
Kunematuk | Mexannueckoe nuxenue. CUCTEMBI JlaBatb orpeieNieHie TIOHATHIA: MEXaHUYECKOe JABMKEHHE, MOCTYIATENbHOE ABIKEeHHe, paBHOMepHOoe | 4.1leHHOCTH
.. JBIDKCHUE, HEPABHOMEPHOE JIBI)KCHHE, PABHOYCKOPEHHOE JBH)KEHHE, ABWKEHHE IO OKPYKHOCTH C | HAay4HOrO IMO3HAHMS,
a oTcHeTa. TIOCTOSIHHOM CKOPOCTBIO, CHCTEMa OTCuéTa, MaTepHabHas TOYKa, TPACKTOPUs, IyTh, epeMelieHue, | 6.TpynoBoe
6 4. CKaJ'ISIpHLIe 1 BEKTOPHBI (I)I/ISI/I‘IGCKI/IG KOOpJIUHATa, MOMEHT BPEMEHU, IIPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOI'O IBMKCHUS, CPEIHASA | BOCIHUTaHHE
BEJIMYMHBL. MarepuaabHas TOYKa. CKOpOCTb, MTHOBEHHAs CKOPOCTb, YCKOPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE. 7.9KOJIOTH4YecKoe
PacriosHaBaTh B KOHKPETHBIX CHTYallMsX,  HAOMONAaTh SBJICHHMSA: MEXaHWYECKOEe JBWKCHHE, | BOCIIMTAaHHE,

HOCTyTIaTeJ'ILHOC JABHIKCHHC. TpaeKTopm{,
IyTh, ICPEMCIICHUE, KOOpAUHATA, MOMCHT
BpPECMCHH, IPOMCIKKYTOK BPCMCHHU. 3akoH

TIOCTYNATeIbHOE IBIKEHHE, PABHOMEPHOE JIBIDKCHUE, HEPABHOMEPHOE JBIKEHIE, PAaBHOYCKOPEHHOE
JBIDKEHHE, IBIDKEHHE 110 OKPYXHOCTH C OCTOSHHONW CKOPOCTEIO.
BocnpousBoanTh SBICHMS: MEXaHWYECKOE [BIDKCHHE, PAaBHOMEPHOE JBIDKCHHE, HEPaBHOMEpPHOE

5.¢opmupoBanue
KYJBTYPBI 31I0pOBbS
IMOLIMOHAIBEHOTO




OTHOCHUTEJILHOCTH JBUXeHUs. PaBHOMEepHOE
npsiMoJIMHENHOEe aBuxkeHne. CKopocThb
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBUKEHUSI.
VYpaBHEHHE PaBHOMEPHOTO JIBUKEHUSI.
I'paduxy paBHOMEPHOTO JIBUKCHUSI.
HepaBuomepnoe npmwxenue. Cpennsist
CKOpOCTb. MIrHOBEHHAs1 CKOPOCTb.
Yckopenue. PaBHOYCKOPEHHOE IBUKEHUE.
VYpaBHEHHE PaBHOYCKOPEHHOTO JABMKEHUS.
I'padukn paBHOYCKOPEHHOTO JIBH>KEHUS.
JIBHIKEHHE 110 OKPYKHOCTH C TIOCTOSIHHOM 110
MOJYJII0 CKOpoCThio. LleHTpocTpemMuTensHoe
YCKOpEHHUE.

JlaGopaTtopHbie padoThbI:

1. U3yuenue ABM>KEHUS Tena

10 OKPY>KHOCTH

JBIDKEHHE, PaBHOYCKOPEHHOE ABM)KEHHE, JBIKEHHE 10 OKPY>KHOCTH C IOCTOSHHOH CKOPOCTBIO JUIS
KOHKPETHBIX TeJl.

3agaBaTh cUCTEMY OTCUETA ISl ONMCAHMS JIBIDKEHUSI KOHKPETHOTO Tela.

PacriozHaBaTh cUTyalyy, B KOTOPBIX TEJIO MOKHO CUUTATh MaTePHAILHOW TOUKOM.

OnuceiBaTh TPAGKTOPHH IBIKEHHS TeJ, BOCHPOM3BOAUTH IBIDKCHHE M IIPUBOIUTH IIPUMEpPHI TEll,
HMMEIOIINX 3a/IJaHHYIO0 TPACKTOPHIO JIBYDKESHHS.

OmpenensiTe B KOHKPETHBIX CHTYAaLUSIX 3HAYEHHUS CKAJSIPHBIX (M3HYECKHX BEIHYMH: MOMEHTa
BpPEMEHH, IIPOMEKYTKa BPEMEHH, KOOPIMHATEL, ITyTH, CpEeIHEll CKOPOCTH.

HaxoanTs MOmyib ¥ MPOEKIIMN BEKTOPHBIX BEJIHMUHH.

OmpenensTe B KOHKPETHBIX CHTYAIMSX HAlpaBIIeHHE

W TPOEKIMH BEKTOPHBIX(U3MIECKIX BEIHYNH: MEPEMEIICHHUs], CKOPOCTH PaBHOMEPHOTO IBIKEHHSI,
MT'HOBEHHOH CKOPOCTH, YCKOPEHHs, LEHTPOCTPEMHTEIBHOr0 YyCKOpeHHs. [IpiMeHATh 3HaHHS O
JEWCTBUSX C BEKTOPaMH, IOJydeHHBIE Ha YPOKax TeOMETpUH. 3alHiChIBaTh YPaBHEHHSI PABHOMEPHOT'O
W paBHOYCKOPEHHOI'O MEXaHWYeCKOoro BikeHHs. CoCTaBIsATh ypaBHEHUs pPaBHOMEPHOTO H
PaBHOYCKOPEHHOT'O TPSIMOJIMHEHHOTO JBW)KEHHS B KOHKPETHBIX cHTyanusx. OnpenensTs 1o
YpaBHEHWSIM TapaMeTphl JBIDKeHUsS. [IpUMEHSATh 3HaHHS O TOCTPOSHHM M YTCHHUHM TIpa(HKOB
3aBHCHMOCTH MEX/Ty BEJIMYMHAMH, ITOTyICHHBIE Ha ypokax anreOpbl. CTpouTh rpaduK 3aBUCHMOCTH
KOOpAMHATHl MaTepHaIbHOH TOYKH OT BpeMeHM ABMOKeHHUs.ONpenersrs 1Mo rpaduky 3aBHCHMOCTH
KOOpPAMHATHI OT BPEMEHHU XapaKTep MEXaHHYEeCKOTO JBIKECHHS, HAYIbHYIO KOOPIMHATY, KOOPANHATY
B YKa3aHHBIH MOMEHT BpEMEHH, M3MEHEHHE KOOPAWHATBHI 32 HEKOTOPBHIH IPOMEXYTOK BPEMEHH,
TIPOEKLINIO CKOpOCTH (st PaBHOMEPHOTO TIPSIMOJIMHEHHOT O JIBYDKCHUS).
Onpenensrts 10 rpadyKy 3aBUCUMOCTH NPOSKLUHM CKOPOCTH OT BPEMEHH XapaKTeP MEXaHHYECKOro
JBWKCHUs, Ha4yaJbHOM CKOPOCTH, MPOEKIMIO YCKOPEHNUs, H3MEHEHNEe KooparHaThl. Onpenensits no
rpauKy 3aBHCUMOCTH IPOCKLMH YCKOPEHHS OT BPEMEHH XapaKTep MEXaHHYECKOro JBIDKEHHUS,
U3MEHEHUE NPOSKIMH CKOPOCTH 3a ONpPEAENIEHHBIN IPOMEXYTOK BPEMEHH.

JlaBaTh oOmpezeneHue IOHATHI: aOCONIOTHO TBEPHOE TEJNO, IIOCTYNATENbHOE M BpAIIATEIbHOE
JBIDKEHUs a0COIIOTHO TBEPIOro Teia. Pacrio3HaBaTh B KOHKPETHBIX CUTYallMsAX, BOCIIPOU3BOIUTH U
HaOJIOJaTh IIOCTYNATENbHOE W BpallaTeNIbHOE JABMKEHUS TBEPHOro tena. IIpUMeHATh Mopenb
a0COIIOTHO TBEPIOro Tena JUISL ONMCAHMS JIBYDKEHMS Tell. BBIUMCIATH 3HAUYCHUE YIJIOBOH M
JIMHEHHOM CKOPOCTEH, YacTOThl U MepHosa OOpalleHus] B KOHKPETHBIX cUTyauusix.Paznuyare myts u
NepeMeIlleHHe, MTHOBEHHYI0O M CPEJHIOI0 CKOPOCTH. I3MepsATh 3HAuYeHWs INepeMEelleHUs, IyTH,
KOOpJIMHATBI, ~ BPEMEHH JIBIKCHHUs, MIHOBEHHOH CKOPOCTH, CpeIHEH CKOpPOCTH, YCKOPEHHS,
BpPEMEHU JBIKeHHsA. PaboraTe B mape Npu BBIIOJIHEHHH J1a0OpaTOPHBIX PabOT M INPaKTHYECKHX
3anaHuil. [IpuMeHsaTh MOJEeNN «MaTepHanbHas TOUKa», «PaBHOMEPHOE MPSIMOIMHEHHOE IBHKEHUEY,
«PaBHOYCKOPEHHOE ABM)KCHHE» VISl ONMCAHUS JBM)KCHUS PEaJIbHBIX Tell M O0BEKTOB, U3Y4aeMbIX B
Kypce OHOIOTHI

Onaronomy4nsi.

3aKoHBI
JTUHAMHKH
HeroTona(4

9.)

SBnenue nnepiuu. Macca u curna.
HNuepunanbHble CUCTEMBI OTCUETA.
BzaumonetictBue ten. CioxeHUE CHIIL.
IIepBblit, BTOPOH U TPETHIA

3aKoHBI HploTOHA.

JlaBatp ompexaeneHue MOHSATUN: WHEPLUs, HMHEPTHOCTb, Macca, CHUja, PaBHOACHCTBYyIOLIas CHIA,
HMHepuuanbHas cucTeMa orcuéra. PacrosnaBarh, HaOmoaTh siBleHUe HHEPIMU. [IpHBOAUTE MpUMEPDI
€ro IPOSBICHUS B KOHKPETHBIX cUTyalusxX. OOBACHATh MEXaHMYECKHE SBJICHHMS B MHEPLHAIBHBIX
cucremax oTcuéra. Bplenars nedcTBUsL Ten Apyr Ha JApyra M XapakT€pHU3oBaTh UX CHIIAMH.
IIpumeHsTH 3HaHUS O NEWCTBUSAX HAJ BEKTOpaMH, MOTydIEeHHbIE Ha ypoKax reomerpuu. OmnpenemnsTsh
PaBHOIEUCTBYIOUIYIO CHIIY IBYX cuil. DopMynupoBaTh NepBbll, BTOPOW U TPETHl 3akoHbI HbroTOHA,
YCIIOBHS UX MPUMEHUMOCTH. [IpuMeHsTh nepBblid, BTOPOH U TpeTU 3akoHbl HbIOTOHA Mpu  perieHuun
pacu€THBIX 3a7a4.

DopMyIHPOBATH IPUHLMIT OTHOCUTENIBHOCTH [ anunes

5.¢bopmupoBanue
KYJIBTYPHI 30POBBSI U
IMOLHOHATBHOTO
Gnaronony4usi.

Cuisl B
MEXaHUKE

3akoH BCCMUPHOI'O TATOTCHUS.
FpaBI/ITaHI/IOHHaH IIOCTOsSHHAas.

IlepeuncnsaTh BUIbl B3aUMOIEHCTBHS TE€ M BUABI CHUJI B MeXaHMKe. [laBaTh omnpeseneHue MOHATHM:
CHJIa TSDKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUs, BEC, HEBECOMOCTD.
DopMynrpoBaTh 3aKOH BCEMHPHOTO TSATOTCHUs] M YCIOBHS €ro mnpuMeHHMocTd. HaxomuTp B

1.IlarpuoTnyeckoe
BOCITUTaHUE,
3.3CTeTHYECKOE




Cuna tspxectu.Bec u HEBECOMOCTb.
Cunsrynpyroctu. 3akoH ['yka.
Cunbl TpeHuUsL.

JlabopaTopHble padoThbI:

1. Usmepenue xECTKOCTH MPY>KUHBI.
2. Usmepenue ko3 dumnmenra
TPEHUS CKOJIbXKECHHUS.

JOTIONHUTENbHOH nuTeparype u Hurepnere wuHpopmamuo o0 oTkpbiTuM HbIOTOHOM 3akoHa
BCEMUPHOTO TATOTeHHUs. [IpUMEHATH 3aKOH BCEMHPHOTO TATOTEHHS IIPH PEIIEHNU KOHKPETHBIX 3a/a4.
PaccunThiBaTh CHIIy TSDKECTH B KOHKDETHBIXCHTYAIMsX.BBIYMCIATH BeC Tel B KOHKPETHBIX
CHTyalusX.

HaspIBaTe CXOACTBO M pa3iuyus BECA U CHIIBI TSHKECTH. Pacrio3HaBaTe M BOCIIPOM3BOJHUTE COCTOSHHE
TeN, HPH KOTOPBIX BEC Tela pPaBeH CHiIe TshKecTH, Oomblie wiaM MeHblie e€. OmuceBaTh U
BOCIIPOU3BOJIUTH COCTOSIHUE HEBECOMOCTH Tella. [ OTOBUTH HPE3EHTAMU U COOOIIEHHS O MOBEICHUH
TeJI B YCIOBHSAX HEBECOMOCTH, O MOJNETAX YEJIOBEKa B KOCMOC, O JOCTI)KEHHSX HAllel CTPaHBl B
TTOATOTOBKE KOCMOHABTOB K ITOJIETAM B YCJIOBUSIX HEBECOMOCTH.

Pacnio3naBaTh, BOCIIPOM3BOAUTE M HAOIIOATh passIMyHbIe BUIbI Aedopmaruu Ten. dopMynupoBath
3aKoH ['yka, IpaHHMIBI €ro MPUMEHHMOCTH. BBIYMCIATH M M3MEPATH CHUITy YHNPYrOCTH, KECTKOCTh
NpYXUHBI. Pacrio3HaBaTh, BOCHPOU3BOAUTE, HAONIOATH SBICHUS CyXOTrO TPEHUS MOKOS, CKOIBKEHUS,
KadeHHs, SIBIICHWE CONPOTHMBICHHUA TpPW ABIKEHWH Tella B SKMAKOCTH WM rase. M3mepsare u
n300pakath TpadMyecKd CHIbI TPEHHS TIOKOS, CKONBKCHHSA, KaueHUs, JXMAKOrO TPEHHUS B
KOHKPETHBIX cuTyanusax. Vcronb3oBaTb (opMyity JUIS BBIYMCICHHS CHIIBI TPEHHS CKOJBXKEHUS IpU
peIIeHUH 3a/1a4.

WsmepsaTs cumy  TsbkecTul, cHIy yHNpyrocTd, BEC Tena, CHIY TPEHHs, yAJIMHEHHE TNPYKHHBI
OrmpeniensATh C IMOMOIIBIO KOCBEHHBIX H3MEPEHHH >ECTKOCTh HPYKHHBI, KOA(DGHUIMEHT TpeHus
CKOJIB)KEHHSI.

PabotaTh B mape Npy BBINOIHEHUHN MIPAKTHYECKUX 3aJaHUIL.

Haxomutb B nonomHuTeNnsHON IuTeparype U MHTepHeTe nHGOPMALUIO O BKIAAE PasHbIX YYEHBIX B
Pa3BUTHE MEXaHUKU. ' OTOBHTBH NPE3EHTAIIMH U COOOLIEHHS 110 U3YYEHHBIM TEMAM.

3akoH
COXpaHEHU

s UMITyJIbCa
(3u)

Nmnynec tena.imnynese cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbca Tefa.
PeakTuBHOE IBIKEHHE

JlaBath onpezenieHHe MOHSTHH: UMITYJIbC MaTepHAIbHOM TOYKH, UMITYJIbC CHJIBI, UMITYJIbC CHCTEMBI
Teu, 3aMKHYyTast cucrema Ted, pEaKTUBHOE JBIDKCHHE.
Pacnio3HaBaTh, BOCIIPOU3BOUTH, HAONIIONATh YIPYrHe U HEYNPYrHe CTOJIKHOBEHUS TEJ, PEaKTUBHOE
JBI)KCHHE.

Haxonuth B KOHKPETHOH CHTyallMM 3HA4YCHHs HUMITYJIbCa MATEPUAIbHONW TOYKM M WMILYJbCA CHIIBL.
®opmynupoBaTh 3aKOH COXPaHeHUs UMITYJIbCA, IPaHULIBI ero HPUMEHHMOCTH.
CocTaBiiTh ypaBHEHHUS, OIMCBHIBAIOLIME 3aKOH COXPAHEHUS HMITYJIbca B KOHKPETHOH CHTYalUH.
Haxonuts, UCIIONb3YA COCTaBJICHHOE ypaBHEHHE, HEU3BECTHbIE BEJIMYHHBI.
Co3naBaTh CUTyallMM B KOTOPBIX IIPOSBISIETCS 3aKOH COXpPAaHEHHMs uMIIyiabca. Haxomuts B
JNOMOJHUTENIBHOW  JuTeparype W MHrepHere  uHGOpManui 1O 3aJaHHOW  Teme.
T'oToBUTH Mpe3eHTalMK 1 COOOLIEHHS 110 U3yYSHHBIM TeMaM. | 0TOBUTH NPE3CHTALMU U COOOILEHHS O
nonérax 4YenoBeKa B KOCMOC, O JOCTH)KEHHSAX Halled CTpaHbl B OCBOGHUH KOCMHYECKOro
npoctpaHcTBa. PaboTaTh B mape Wiv rpynime npy BHIIOTHEHHH NPAaKTHYECKUX 3aJaHUui

BOCIIMTAHHUEC,
4.HCHHOCTI/I HAy4YHOro
TIO3HAHUA.

3aKkoH
COXpaHEHHU
'
MEXaHH4ec
KoM
SHEPTrUu

(54)

Pabora cunbl. MOLIHOCTS.

Kunernueckas sneprus. Pabota cumbl
TspkecTd. [loTeHnnanbHas sHeprus tena B
rpaBUTAallMOHHOM ToJie. PaGoTa
cunblynpyroctd. [loreHunanbHas 3Heprus
yIpyro AeopMHUpPOBAaHHOTO TeJIa.

3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.
JlabopaTopHbie padoThI:

1. Nzyuenue 3akoHa COXpaHEHUs
MEXaHUYECKOM YHEPTHUU.

JlaBath onpenesieHue IOHATHHA: paboTa CHIIbL, MOLIHOCTb, KMHETHYECKAas SHEPrus, NMOTEHIHAIbHASL
SHEprus, TIONHAs MEXaHH4YecKas SHEprus, W30JIMPOBaHHAs CHCTeMa, KOHCEpBaTHBHAs CHIIA.
BBIYHCIATH B KOHKPETHON CHTYAIMH 3HA4CHUS (DM3MUECKUX BEJIMYMH: PaOOThI CHIIbI, pabOTHI CHIIbI
TSDKECTH, PAbOThI CUJIBI YHPYTOCTH, paOOThl CHJIBI TPEHHS, MOLIHOCTH, KMHETHYECKOH SHEpruu,
W3MEHEHMSI KHHETHYeCKOM SHEpruM, NOTCHIHAIbHOM SHEPruM Tel B TIPAaBUTALMOHHOM IOIE,
MOTCHIMANBHOW SHEPruy YOpyro aeGOpMHUPOBAHHOTO Tella, MOMHOW MEXaHWYECKOW JHEpPrHu.
CocCTaBiaTh ypaBHEHHs, CBS3bIBAIOLIME pPabOTy CHIbI, JNEUCTBYIONICH HA TENO B KOHKPETHOM
CHUTYaIluH, c HU3MEHEHUEM KHHETHYIECKOM
sHepruM Tenma. HaxomuTh, UCHONB3ys COCTAaBIEHHOE YPABHEHHE, HEM3BECTHBIE BEIMYHHBL
DopMynHpOBaTh 3aKOH COXPAHEHUS] MOMHOM MEXaHMYeCKOM SHEpruM, Ha3blBaTh TPAHMIBI €ro
TIPUMEHHMOCTH.

CoCTaBIATh ypaBHEHUS, ONMCHIBAIOIIME 3aKOH COXPAHCHUS IIONHOH MEXaHWYECKOH 3HEpIuu,B
KOHKpETHOH cuTyanuu. HaxomuTb, HCIONB3ys COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEIMIHHEL

4.1lenHoctu
HAYYHOTO

MO3HAHUS,
6.1TpynoBoe
BOCIUTAHUE,
7.3KOJIOTHYECKOe
BOCIHTAHUE,
8.amanrarus
o0yuaromierocs K
HU3MEHSIOIMCSI
YCIIOBHSMH
COLIMAJIbHOM u
MIPUPOTHOM Cpenpl,




Co3/1aBaTh CUTYalMd, B KOTOPBIX MPOSBIISICTCS 3aKOH COXPAHECHUS TIONHON MEXaHWMYECKOW SHEPTHUU.
BBINONHATH SKCIIEPHIMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHHS MEXaHUIECKON SHEPTUH. BBITIONHATH
KOCBCHHBIC HM3MEPEHUSI HMITYJbCa TENa, MEXaHHMYECKOW OJHEPrHd Tejia, paOOThl CWIIBI TPEHHS.
PaGorate B mape, rpymre Ipu BBITIOJIHCHUH MPAKTUYECKUX 3aaaHuid. HaxomuTh B JONMOIHUTEIHHOM
JuTEpaType u HNurepuere WHPOPMAITHIO o 3a1aHHOU TeMe.
IIpuMeHSTh 3aKOHBI COXPAHCHUS HMMITYJIbCA M MEXaHHYECKOW SHEPTHU IS ONMCAHUS JBUYKCHUS
peaNbHbIX Tell

CTaTI/IKa. 3 PaBHOBeCI/Ie MaTepHaHBHOﬁ TOYKU U TBepﬂOFO I[aBaTB OonpeACIICHUC TIOHSITHI: PpaBHOBECHUE, ycTOﬁ‘IHBOC paHOBECUE, HE yCTOI‘/'I‘lI/IBOC paHoOBECHUE,
B Y 0e3pa3IuIHOe PaBHOBECHE,IUICUO CHIIBI,MOMEHT CHJIBL. HaXomuTh B KOHKPETHOH CHTYallH 3HAYEHHS
. TC/Ia. DUIbl PABHOBCCHAL. ¥ CJIOBHS mreva crisl. MoMmeHTa cuibl. [lepedncnsaTs yeiaoBUsl paBHOBECHS] MaTepPHALHON TOYKH U TBEPJIOTO
PpaBHOBCCHSI. tena. CocTaBISIThYPaBHEHHUS, OITUCHIBAIOIINE  YCIIOBHSI PaBHOBECHS, B KOHKPETHBIX CHTYAIHSX.
MOMEHT CHJIBL. OnpenensiTh, HCHONB3Ysl COCTaBIEHHOE YpaBHEHHUE, HEHU3BECTHbIC BeIU4YMHBLPacrno3HaBars,
BOCIIPOM3BOANTG W HAONIONATH pa3iMdHBIE BHIBI paBHOBeCHs Ted. M3MepsATh CHIIy ¢ ITOMOIIBIO
MIPYXKUHHOT'O JTUHAMOMETpa, M3MEpSTHI Jiedo cwibsl. PaboTaTe B mape, Tpymre IpW BBITTOJTHEHUH
.JIaﬁopaTopHaﬂ paﬁoTa: MpaKkTHYeCKUX 3agaHui. HaxomuTeB MOmMONHMTENBHOH smTepaType W MHTepHere MH(pOpMAnuio o
1. I/I3yquHe PaBHOBECHS TeJa T 3HAQUEHHH CTAaTUKH B CTPOMTENIbCTBE, TEXHUKE, OBITY,00bsiICHEHHE (OPMBI U Pa3MepoB OOBEKTOB
< npupozpl. ['OTOBUTH INpe3eHTaluy W COOOIIEHHs IO 3aJlaHHBIM TeMaM. PaGorarb B mape mpH
ACUCTBHCM HECKOJILKHX CHIL. BBITIOJIHEHUH JIA00PaTOPHOH paboTh
OcHOBBI Haenenwne. 3akon Ilackans. PaBHoBecue OnucpIBaTh MEXaHMYECKYI0 KapTHHY Mupa. IlepedyncnaTs oObeKThl, MozenH, sBiaeHus, ¢pusndeckue | 4.IleHHOCTH
BEJINYWHBI, 3aKOHBI, Hay4HbIe ()aKThI, CPEICTBA OIMCAHHS, pPacCMAaTpPUBacMble B KJIACCHYECKOH | Hay4HOrO IO3HAHWUS,
TApoMexa KAJIKOCTH 1 rasa. Mexanuke. @DopMmynmupoBaTe TNpsMyI0 M OOpaTHYIO 3aJayd MeEXaHWKH. YKa3blBaThb TpaHUIBl | 6.TpymoBoe
HUKH 3aKoH ApXI/IMe,I[a. [InaBanue MPUMEHUMOCTH MOJAENEH U 3aKOHOB KJIacCHMYecKOoil MexaHWKU. Ha3pBaTh mpuMephl UCIONB30BaHUS | BOCIUTAHUE,
24 Tell. Mozienell 1 3aKOHOB MEXaHHMKH JUISl ONMCAaHMS IBHYKEHUSI PEATbHBIX TEI 7.9KOJIOr4ecKoe
[TonBeaeHue UTOrOB U3yYEHUS
TeMbl «MeXxaHnuKay
MouJexkyasipaas ¢puzuka u repmoauHamuka (18 u)
OCHOBBI MOJ‘IeKy.]'I}IpHO — KHHEeTU4YeckKas Teopnﬂ (MKT) I[aBaTb OIpeACICHUE MOHSATHUI: TEIIOBBIC SBJICHUSA, MaKPOCKOIMUYECKUE TEJIa, TEIJIOBOC JABUKEHUE, 4.]_[CHHOCTI/I
. O6poyHOBCKOE JBHXEHHE, adoysus, OTHOCUTEIIbHAs MOJIEKYIApHast Macca, | HayqHOro
MOJICKYIIIp CTPOCHHUA BCIICCTBA U €0 KOIIMYECTBO BEIECTBA, MONAPHAs Macca, MOJIEKYJla, Macca MOJEKYNbl, CKOPOCTh IBHMXKEGHHs | MO3HAHUS,
HO IKCIIEPUMEHTAJILHBIE NOKA3aTCJIbCTBA. MOJIEKYIIbI, cpeiHss  KUHETHYecKas SHEPrUs  MOJIEKYJbl, CWIbl  B3auMmozeiicTBust | l.marpuoruyeckoe
KUHETHU4YECK BpOyHOBCKOe JBHOKCHHUE. MOJIEKYII, HJIeaIbHBIH ra3, MHKPOCKOIIMYECKHUE MMapaMETpbl, MaKPOCKOIHUYECKUE IIapaMETpPhI, BOCIIMTaHHOC,

" T JIaBleHHWEe ra3a, abcomioTHas TeMmmeparypa, TemwioBoe pasHoBecre, MKT. Ilepeuncnsars | 7.9Konorudyeckoe
on TCOpHUr CMIICpaTypa 1 TCIIOBOC PABHOBECHC. MHUKpPOCKOIUYECKHE u MaKpPOCKOIUYECKHE TapaMeTpbl rasa. | BOCHMTaHUE,
(MKT) [Hkainsr LHenscus n Kenbpuna. AbcoutoTHas Hepeuncnars ocuoBubie monokenus: MKT, mpuBoauTh mpuMmepbl, pe3yiabTaTl HaOmronenuit u | 8.amamrarms
(3q ) TeMIeparypa Kak Mepa cpe ,Z[HGFI OIUCHIBATh OKCIIEPUMEHTHI, [IOKAa3bIBAIOIIUE UX CIIPABEIINBOCTD. o0yuaromierocs K

. Pacnio3HaBaTh M OIMCBHIBATh SIBJICHHS: TEIUIOBOE ABMKEHHE, OpOYHOBCKOE IBIKEHHE, AUPGY3Hs. | U3MEHSAIOLMMCS
KUHETHHUCCKON SHEPIUH TCIIOBOTO EBH}KGHH}I Bocrpon3BomuTh U OOBSCHATH OIBITHI, IEMOHCTPUPYIOLINE 3aBUCHMOCTh CKOpOCTH AU(Y3HH OT | yCIOBHAMHU
qacCTHUIl BE€IICCTBA. Cunbl B3aUMOACUCTBUA TEeMIIEPATYPbI u arperaTHoro | COLUaJIbHOW u

MOJIEKYJI B pa3HBIX arperaTHbIX COCTOSHUAX
BelllecTBa. MoJenb «uAcalIbHBIN ra3y.
Hasnenue raza. Csi3b MEXAYAAaBICHUEM U
CpPEIHEH KUHETUYECKON YHEPruen
[IOCTYIATEIBHOIO TEILIOBOTO JBUKEHUS

coctosiHuA BemecTBa. HaOmonate auddys3uio B )KUIKOCTIX U ra3ax. Mcronb3oBaTh MOTy4eHHbIE Ha
ypokax XUMHHU
YMEHHS ONPEIENATh 3HAYCHUSI OTHOCUTEIBHON MOJIEKYJISIPHOW MacChl, MOJSPHOH Macchl, KOTMYECTBa
BEIIECTBA, MAacChl MOJEKYNbl, (OPMYITUPOBAaTh (HU3UYECKUH CMBICT IIOCTOSHHOW ABOrajpo.
OnenuBaTh paszmep MoneKynbl. OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSHHH BEIECTBA Ha
ocaoBe MKT. OmuceBate Mozens «uaeanbHbIM Ta3» CocTaBmaTh OcHOBHOE ypaBHeHHe MKT
HACAIBPHOTO Ta3a B KOHKPETHOH curyanmu. OmnpenensiTs, HCIOIb3Ysl COCTABICHHOE ypaBHEHHE,

MIPUPOIHOM CpeAbI.




MOJIEKYJ HealbHOro ra3a. OCHOBHOE
YPaBHEHHUE MOJIEKYIISIPHO-KUHETUYECKON
TEOPHUH HJICATTHHOTO Ta3a.
JlabopaTopHas padora

1. 3mepenue temnepaTypbl KUAKOCTHBIMU U

U(PPOBBIMU TEPMOMETPAMHU.

HEU3BECTHBIC BEIMYUHBIL.
CoCTaBIATh ypaBHEHHE, CBS3BIBAIOIIEE [ABICHHE HACATBHOIO ra3a CO CpeJHeH KHHEeTHYeCKOH
SHepruel MoNeKyd, B KOHKpeTHOH curyarun. Onpenemnsrs, MCIONb3yd COCTaBICHHOE ypaBHEHHE,
HEU3BECTHBIC BEIMYUHBIL.

OmmceiBate criocoObl  m3MepeHHi Temreparypbl. CpaBHuBarh mKanbl KensBuHa u Llenbcws.
CocraBiaTh ypaBHEHHE, CBA3BIBAOIEE AOCONIOTHYIO TEMIIEPAaTypy HICaJbHOIO Iasza CO CpelHei
KHHETHUYEeCKON SHepruell MoJleKyl, B KOHKpPEeTHOH curyaruu. OnpenessiTs, UCIONbB3Ysl COCTaBICHHOE
ypaBHEHHE, HEW3BECTHBIE BeMMUMHBL.COCTaBISITH ypaBHEHHE, CBS3BIBAIONICE JABJICHUE HIEAJIHHOTO
rasa ¢ abCOJIFOTHOH TeMrepaTypoil, B KOHKPETHOH cuTyaruu. OnpenensiTs, UCIONb3Ysl COCTaBICHHOE
yYpaBHEHHUE, HEU3BECTHbIC BeNWYMHBLV3MepsATh Temmeparypy >KHUIKOCTH, ra3a >XKUIKOCTHBIMU U
muQpoBEIME TepMoMeTpaMH. PaboraTs B mape, Ipymiie NpH BHIIOTHEHWH NPAKTHYECKUX 3aJaHUMH.
Haxomute B gonomHurensHoi suTeparype U VIHTepHeTe CcBeAeHUs 1O MCTOPUU  Pa3BUTHUSL
ATOMHUCTUYECKOI TeOpHH CTPOCHHUS BEILIECTRA.

ypaBHeHI/Ie ypaBHeHI/Ie COCTOSIHUS CocTaByATh ypaBHEHHME COCTOSIHUS MHIEAIbHOIO raza u ypaBHeHue Menpneneesa- KiamnelipoHa B
COCTOSHUS HIeanbHOro Ta3a. YpapHeHHe MeHTeneena - KOHKpPETHOM CUTyaluu. BBIUNCIATH, UCHONB3YS COCTaBIEHHOE YpaBHEHUE,HEU3BECTHBIC BEIMYMHBL
A L - YP A PacniozHaBaTh M ONUCHIBaTH HU30MPOLIECCH B HIeadbHOM Traze.DopMynupoBaTh ra3oBble 3aKOHBI U
HUACAIBHOT'O KJ'Ial'IeI/IpOHa. H30Hp0HeCCBI. ["a3oBbIE ONpENENATh TPAHUIBI MX MpUMEHMMOCTH. COCTaBIIATh ypaBHEHHs Ul MX ONUCAHWA. BbIYnCIATE,
rasa. 4 u. 3aKOHBL. HCTIONB3Ysl COCTAaBICHHOE YpaBHEHHE, HEW3BECTHbIE BEIMYMHBI. [IpencraBisrs B BuUIE TpadUKOB
. H30XOpHBIH, W300apHBII W W30TepMHYECKHH mponecchl. OnpenensiTs MO rpapukaM XapakTep
HaﬁopaTOpHaﬁ paﬁOTa' npolecca M MakpolapaMeTpbl HIeaJbHOro rasa.l3mepsrs napiaeHue BO3lyXa MaHOMETpaMH H
1.3KCHepI/IMeHTaJ'II)Ha$I IMPpOBEpPKa IU(POBBIMH JIATYUKAMU [IABJICHUS Ta3a,TeMIepaTypy ra3a - JKHIKOCTHBIMH TEPMOMETpPaMH M
3axkoHa el - JIroccaka (I/I3MepeHI/Ie MG POBBIMH TEMIIEPaTypHBIMHU JaT4ylKkaMu.PaboTaTh B mape, Tpymme npu BBIIOIHEHHH IPAKTHIECKHX
TEDMOIMHAMIICCKIX TADAMETDOR rasa) 3agannii. HaxoauTe B JononmHuTenbHOM nuTepatype U IHTepHeTe cBefeHMs IO 3aJaHHOHN
pMOA p p : TeMe.'OTOBUTh Ipe3eHTalld M COOOLIEHMS MO 3aJaHHbIM TeMaM.IIpuMeHATh Mozelb HAeaIbHOro
ra3a Jjs ONMCAHUs OBEJEHUsI PEalbHbIX I'a30B.
BiauMHBIE B3auMHubie [IPEBpAIECHUS KUIKOCTH U rasa. JaBarbh omnpeneneHne NOHATUH: HMCIIApEHHE, KOHJCHCAlWs, KHUIICHHE, AWHAMuuecKoe paBHoBecue, | 4.1leHHoCTH
npespamed | HachlIeHHbIE U HEHACHIIICHHBIE AP HACBIIIEHHBIH 11ap, HE HACBIIIEHHBIH Map. Hay4JHOTO TTO3HAHNUS,
peBpail m I Bl Pacrnio3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOAATH SBJICHUS: UCIIAPEHHUE, KOHACHCALMS, KUIICHHUE. 6.TpynoBoe
us BOCIIUTAHUE,
}I(I/IHKOCTI/I u 7.DK0I0rn4ecKoe
raza. 19 BOCIUTAHHE,
. . 8.amanranums
Kunkoctu. | Monens CTPOEHUS KUIAKOCTH. Hepe'ﬂ/ICJ’lj{Tb CBOMCTBA )KUJIKOCTH M OOBSICHATH MX C HOMOILBIO MOJIEIN CTPOCHHS JKUJIKOCTH, obyuarowwerocs K
CO3/1aHHOI Ha OCHOBE MKT. H3MEHSOIIAMCS
1 4. I10BepXHOCTHOE HATsHKCHHUE. JlaBarhb onpezieneHue MOHSTHI: Cuila TOBEPXHOCTHOIO HATSDKEHUS, KOO QULMEHT TOBEPXHOCTHOTO YCI0BHAMHU
HATSDREHUA. . COLUAILHON u
PacniozHaBath 1 BOCIIPOU3BOANUTH NPUMEPBI MPOSIBICHUSI AEHCTBUSI CUIIBI IOBEPXHOCTHOIO NPUPOIHOM CPEIbl.
HaTSHKECHHS.
TBépI[bIe KpI/ICTaJ'IJ'II/ILIeCKI/Ie u aMOp(bHBIe Tela. Ha3f>IBaTb C)iOI[CTBa " pasinnius TBépZ[bIX TEI, aMOp(beIX TEJI, )KUIAKUX KPUCTAJLJIOB. Hepe‘iI/ICJIﬂTb
. .. CBOMCTBA TBEP/BIX TN
TCl1a MexaHuueckue CBOMCTBA TBEPABIX TCJI. PR
14 Kunkue kpucTauisl.
OCHOBI)I BHYTpeHHHH 3HepFI/I}I. TepMOﬂHHaMI/IquKaﬂ ﬂaBaTL OIpEACIICHUE TIOHSITHI: TEPMOAUHAMHUYECKaAsA CUCTEMA, U30JIMPOBAHHAA TEPMOJUHAMHNYECCKAsA
TEDMOIMHA | CHCTEMA 1 €€ DABHOBECHOE COCTOSHHIE CHCTEMa, PABHOBECHOE COCTOSIHUE, TEPMOJUHAMUYECKHUIT MPOIecC, BHYTPEHHSS SHEPTUsl, BHYTPEHHSSA
pMOA p : SHEPIUs UICaIbHOIO rasa,
MHUKH Pabora n rennonepenaya kak crocoObl TEII0EMKOCTD, KOJIMYECTBO TEIUIOTHI, YASIbHAs TEIUIOTA IUTaBICHNUS, yAeIbHAsL
8 q. U3MEHECHUS BHyTpeHHefI 3HepFI/II/I. TBHJ’IOTaHapOO6paSOBaHI/IH, yacibHas TEIUI0Ta CropaHus TOIJINBA, pa60Ta B

KoaunuectBo TemnoTel. TemmoéMKoCTb.

TEepPMOIUHAMUKE,00paTUMBIH Ipolecc, HeOOPAaTUMBIH MpoIIecC, HarpeBaTelb, XOMOAMWIBHUK, padoduee
Ten0, TermioBoit aurarens, KI1J1 temmoBoro aurarens. Pacno3HaBaTe TEPMOIMHAMUYECKYIO




VYpaBuenue teroBoro 6ananca. [lepsoiii
3aKOH TEPMOJIUHAMUKHU. ATMaOaTHBIN
nporecc. HeoOpaTuMOCTh TEIUIOBBIX
nporeccoB. [IpeoOpazoBanus sHEPTUN B
TernoBbiX MamrHax. KITJ[ TemioBbIx MaluH.

CHCTEMY, XapaKTepH30BaTh €€ COCTOSHHE U TIPOLIECCHl H3MEHEHHUsI COCTOSIHMUS. OIMHCHIBATH CIIOCOOBI
HU3MEHEHHS COCTOSIHHS TEPMOJMHAMHYECKON CHCTEMBIITYTEM COBEPIICHUS MEXaHUUECKOH paboThl 1
tertonepenaye. CoCTaBIsITh ypaBHEHHE TEILUIOBOIO OaaHca B KOHKPETHOH CUTyaluu. BeraucisTs,
HCIIONB3YSI COCTABJICHHOE YPAaBHEHHE, HEU3BECTHBIC BEMYMHBI. ONpeelsiTh 3HaUCHUS BHYTPCHHEH
SHEPIUH HJICAIBHOrO ra3a, M3MEHEHNE BHYTPEHHEH SHEPTUH HICaIbHOrO ra3a, paboThl HICABHOTO
rasa,paboThl HaJl UIICATBHBIM I'a30M, KOJIMYECTBA TEIUIOTHI B KOHKPETHBIX cHTyarusix. Onpeaesnsrsb
3HAYCHHE PabOTHI UICATBHOIO T'a3a MO Ipa UKy 3aBUCHMOCTH JABJICHHS OT 00bEMa IPH H300apHOM
nporiecce. OOPMYITHPOBATh MEPBbIii 3aKOH TepMOAUHAMUKH. COCTaBIIATh ypaBHEHUE, OITHCHIBAOIICE
MePBBIN 3aKOH TEPMOIMHAMHKH, B KOHKPETHBIX CUTYAIMSX [UIsl M30IPOLIECCOB B UICATBHOM rase.
BBIYHCIIATH, HCTIONB3YS COCTABICHHOE YPaBHEHHE, HEN3BECTHBIC BETMUKMHBL. Pa3nnuath 00paTUMBbIE 1
HeoOpartumbie nporecchl. [TonTBepKaaTh MpHUMepaMi HEOOPaTHMOCTh TEIIOBBIX MPOLIECCOB.
TIpHBOAUTD MPUMEPHI TEIIOBBIX JBUTATEIICH, BBIICISTh B IPUMEPaX OCHOBHBIC YaCTH JABUraTesICH,
OIMCHIBATH TPUHLNIT JieiicTBUs. Boruncists 3HaueHnst KITJ TermnoBoro ABUraresisi B KOHKPETHBIX
cutyarusax. Haxonuts B nuteparype u VIHTepHEeTE HHPOPMALIHIO O MPOOIeMax SHEPreTUKH U OXpaHe
OKpyKarouieit cpe/ipl. Y4acTBOBAaTHBANCKYCCHHO MPOOJIEMax SHEPTETHKU M OXPaHE OKPYKaroIIeH
Cpe/Ibl, BECTH JMAJIOT, OTKPBITO BHIPAKAaTh M OTCTAMBATh CBOFO TOUYKY 3PEHHMS, BBHICTYIIHBATH MHECHHE
OIMOHEHTA.

OcCHOBBI YJIeKTPOAUHAMHUKH. 18 4.

DJIeKTpocTa
THKA
6 4.

DIIEKTPUYECKHI 3apsil. 3aKOH COXPAaHECHUS
ANEKTPUUECKOTO 3apsia. DIEKTPUUIECKOe
B3aumoeiicteue. 3akoH Kymnona.
Hanpsxk€HHOCTD M MOTeHIIMAN
AIIEKTPOCTATUYECKOTO MOJIs, CBSI3b MEXY
HUMU. JIMHUN HANPSXKEHHOCTU U
SKBUIIOTEHIMAIbHBIE TOBEpXHOCTH. [IpuHIMI
CYIEPIO3UIUH IJICKTPUUECKUX MOJIEH.
Pa3zHocTh noTeHuanoB. DaeKTpuuecKas
émkocts. Konnencarop.

[aBaThb onpeeneHne HOHATHI: AEKTPHIESCKHUN 3apsill, dJIeMEHTapHbIH eKTPHYECKUH 3apsi,
TOYEUHBIN NIEKTPHUYESCKHUI 3apsii, CBOOOIHBIN MEKTPUUECKHUIA 3apsil, SNEKTPHUYECKOe IO,
HaNpsDKEHHOCTH AIIEKTPHIECKOTr0 TIOJIs, THHUN HAIPSDKEHHOCTH DIIEKTPUIECKOTO TI0JIs, OIHOPOIHOE
3NEKTPUUECKOE I0Ne, MOTEHIMAI SNEKTPHUYECKOro MO, Pa3HOCTh MOTEHIIUAIIOB, SHEPTHs
3NIEKTPUUYECKOr0 MOJIS, SKBUMOTEHIHANbHAs TOBEPXHOCTb, 3JIEKTPOCTATUUECKAs NHIYKIIN,
HOJIAPU3ALUS JUIIEKTPHKOB, TUNEKTPHUYECKas MPOHUIIAEMOCTh BEILECTBA, AMEKTPOEMKOCTH,
KOHJeHcaTop. Pacro3sHaBaTh, BOCIIPOU3BOIHUTH U HAOIIONATH Pa3JIMYHbIE CIOCOOBI JIEKTPU3ALUH TEll.
OOBACHATH ABJICHUE NEKTPU3ALMU HA OCHOBE 3HAHUH O CTpOoeHUH BemiecTBa. ONUCHIBATh U
BOCIIPOM3BOIUTD B3aMMOAEHCTBHE 3apsKEHHBIX Tell. ONMUCHIBATh  MPHHIMI JEHCTBUS 3NEKTPOMETpA.
DopMynHpOBaTh 3aKOH COXPAaHEHUsI HIIEKTPUUECKOT0 3apsijia, YCIOBUs €ro NPUMEHUMOCTH.
CocTaBlATh ypaBHEHUE, BHIPAYKAIOLIEE 3aKOH COXPAHEHNUS AIEKTPHUECKOTrO 3aps/ia, B KOHKPETHBIX
CUTyalusix. BEIUUCIIATS, UCIOIB3Ysl COCTABIEHHOE YPAaBHEHNE, HEU3BECTHBIEC BEJIMUMHBI.
dopmynrpoBaTh 3akoH KynoHa, ycioBus ero npumeHuMoctu. CoCTaBIATh ypaBHEHKE,' BhIpaXkarolee
3aKkoH KyiioHa, B KOHKPETHBIX CUTYaLUsIX. BBIUMCIIATS, HCMOIb3Ys COCTABIEHHOE YpPaBHEHNE
HEHM3BECTHBIE BEIMUNHBL. BBIUMCIATE 3HaUEHHE HAPSKEHHOCTH MOJIS TOYEYHOT O ANEKTPHUECKOTO
3apsiga, ONpeAeNATh HallpaBlIeHHE BEKTOPA HAMPSHKEHHOCTU B KOHKPETHOW CUTYaIHH,
DopMynTHpOBaTh MPUHIMI CYNIEPHO3ULUH IEKTPUIECKHX nojei. OnpeaensaTs HalpaBlIeHUE U
3HaUEHHE PE3yNbTHPYIOLIEH HANPSHKEHHOCTH NIEKTPUIECKOTO MOJISE CUCTEMbI TOUEUHBIX 3apsiOB.
M3o0paxathb MeKTpHUUECKOe MoJIe ¢ OMOILBIO JIMHUN HAanpspKEHHOCTU. Pacno3HaBath U n300paxarb
JIMHUM HAaNpsDKEHHOCTH TOJI TOUSUHOT 0 3apsi/ia, CUCTEMbI TOYEUHBIX 3aps/10B, apauIeIbHON
IJIOCKOCTH, BYX IapalIeNbHbIX INIOCKOCTEH, OMHOPOJHOTO H HEOTHOPOIHOIO AEKTPHUECKUX
noneit. OnpeaenaTs Mo JMHUSIM HaNpsDKEHHOCTH ANIEKTPUIECKOTO TOJIS 3HAKU U XapaKTep
pacmpeneneHus 3apsaoB. OnpeaensTs HOTeHIUAa NIEKTPOCTaTHYECKOTO M0l B AAHHON TOUKE MOJIS
TOYETHOTO MEKTPUUECKOT0 3apsa, pa3HOCTh MOTEHIINAIOB, HAMIPSHKCHNE B KOHKPETHBIX CUTYAIHSX.
CoCTaBIIATh YpaBHEHUs], CBA3BIBAIONIHE HATIPSDKEHHOCTD AJIEKTPUIECKOro MO ¢ pa3HOCTHIO
TOTEHIMANIOB. BBIUNCIATH, HCHIONB3Ys COCTABICHHOE ypaBHEHHE, HEU3BECTHBIE BEITMUHMHBIL.
N306pakaTh 3KBUMIOTEHI[ANBHBIE TOBEPXHOCTH  JNIEKTPUYECKOro 1ojsl. Pacro3HaBaTs u
BOCIPOU3BOAUTD  SKBHIIOTECHIMAIBHBIE IIOBEPXHOCTH MOJISI TOUYSUHOTO 3apsia, CHCTEMbl TOYEYHBIX
3apsII0B, 3apsHKEHHOMN IIIACTHHBL, IBYX NMApaJIeNbHBIX INIOCKOCTEH; OXHOPOAHOIO U HEOAHOPOTHOTO
IEKTpUUecKUX nonel. OOBSCHATH YCTPOHCTBO, MPUHINI ACHCTBHUS, MPAKTUIECKOE 3HAYCHHE

1.ITarpuotnyeckoe
BOCITUTaHME,
4.1eHHOCTH
HAaY4HOTO
MO3HAHM,
6.TpynoBoe
BOCIIUTaHHUE,
8.amanranus
o0y4atorierocs K
U3MEHSIONMCS
YCIIOBUSIMH
COLIMAJIHON U
IIPUPOIHOM Cpenbl,
5.¢opmupoBanue
KYJIBTYPBI
3JI0POBBSI U
9MOLMOHAIEHOTO
Graronoxydus.




KOHJICHCAaTOPOB. Beraucisates 3HaueHNE 3HeKTpOéMKOCTI/I IIJIOCKOI'O KOHZICHCATOpa, 3apsaja
KOHJICHCATOpa, HAIIPSKCHUA Ha O6KJIa,IIKaX KOHJCHCATOpa, NapaMETPOB  ITUIOCKOI'0 KOHACHCATOpa,
OHEPI'UU SJICKTPHUUCCKOI'O OJIA 3aps?KEHHOI'O KOHACHCATOPAa B KOHKPETHLIX CUTYyallUsX. HaXO,III/ITI) B
I/IHTepHeTC nu L[OHO.HHPITeJ'IBHOﬁ Jiureparype I/IH(bOpMaLII/IIO 00 OTKPBITUH 3JICKTPOHA, UCTOPHUHU
N3YUCHUSA SJICKTPUICCKUX siBjieHUH. [ 0TOBUTH IMpPE3CHTAlU U COO6H_[CHI/I${ 110 U3Y4YCHHBIM TEMaM.

3aKOHBI TToCTOSHHBIH BHGKTpI/I‘-IeCKI/Iﬁ ToK. Criia Toka. | Alasars onpenenenyue NOHATHI: 3JICKTPMYECKMI TOK, CHJIa TOKA, BOJILTAMIICPHAs XapaKTEPUCTHUKA, 1.ITaTpuoTHueckoe
JJIEKTPUYECKOE CONPOTHBIIEHUE, CTOPOHHHE CHIIBI, SNEKTPOABMIKYIIAS CHIIA. BOCIIUTAHUE
HOCTOAHHOT COHpOTI/IBJIeHI/Ie. Tocnenoparensroe 1 Ilepeuncnare ycaoBus cyliecTBOBaHUS NEKTPUUECKOro Toka. PacriozHaBaTh U BOCIIPOM3BOAUTH 4.1IeHHOCTH ’
0 TOKa. 7 . nmapajijieJibHOC COCIUHCHHA ITPOBOJHUKOB. SIBIICHUE JIEKTPUYECKOr0 TOKA, ICHCTBUS MEKTPUYECKOIO TOKA B IIPOBOJIHUKE. HAVIHOTO
PaboTa 1 MOIITHOCTH TOKA. 3aKOH JI)KOYH;{ — OOBSICHATH MEXaHN3M SIBIICHHI Ha OCHOBAHHMH 3HAHUH O CTPOSHUH BEIECTBA. Hoz:aHI/IH
Tlena. DieKTpoIBIDKVILAS CHIA (3 I[C) Ilomnb30BaThCs aMIIEPMETPOM, BOIBTMETPOM, YIHTHIBATH OCOOCHHOCTH H3MEPEHMUSI KOHKPETHBIM 6 K
na. pon }fll M TprOOPOM U TIpaBUIIa MOAKITIOYEHHS B JJIEKTPHUIECKYIO IIETIh. -TpyAoBOC
3axon OMa 1115l TOJTHOM 2JIEKTPUYECKOM Hcernenosarh SKCIEPUMEHTAIILHO 3aBHCUMOCTD CUJIBI TOKA B IPOBOJHUKE OT HAIPSDKEHHS U OT BOCIINTaHHME,
e, COINIPOTHBIIEHHS TPOBOAHHUKA. CTPOUTH TpadK BOIBTAMITEPHOH XapaKTEePUCTHUKH. ajanTanus
JIaﬁopaToprle paﬁoTbI: Dopmynrposats 3akoH Oma 1 yOqaCTKa LETH, YCIOBUS €0 IPUMEHUMOCTH. COCTaBJ‘IBSITI) o0yyatorerocs K
ypaBHEHHeE,oNuchIBaroliee 3akoH OMa JUlsl ydacTKa LielH, B KOHKPETHBIX CUTYyallusaX. BeIUnCIATS, A3MEHSIOLIUMCS
1.ITocnenoBarenbHOE U mapajICJIbHOC HCIIONIB3YsI COCTABJIEHHOE YPaBHEHUE, YCIIOBUSIMU
COEMHEHUS MPOBOHUKOB. HEHM3BECTHBIE 3HAUCHNSI BEJIMUMH. PaccuuThIBaThH 0o01ICe corrpomBJane ydacTKa LeMy npu COLMATBHOM U
TIOCJIEZIOBATENILHOM U IapauIeIbHOM COEIMHEHHSX POBOJHUKOB. BBINOIHATD pacu€Thl CUIIBI TOKOB U o
2. I/ISMepeHI/Ie S/1Cucrounnka ToKa. HaNpsDKEHUH B Pa3IMUHbIX 3JEKTPHUECKUX LIETIsIX. gpgggﬁﬁg;;iefem’
DopMynHpoBaTh M UCMONB30BaTh 3aKoH Jlkoyis- Jlenna. OnpenensaTs paboTy U MOITHOCTh )
3NEKTPUUECKOT0 TOKA, KOTMYECTBO TEMIOTHI, BBIAETSIONIEICS B IPOBOAHUKE C TOKOM, ITPHU 33JAHHBIX KyIbTypb!
HapaMeTpax. 310pPOBBA 1
DopmynrpoBaTh 3akoH OMa JUIs IOJIHOM LIy, YCI0BUSA ero npuMeHuMmoctu. CocTaBiIsTh 9MOIMOHAJILHOI'O
ypaBHEHHE, BbIpaskaroliee 3akoH OMa JUisl TONMHOM LEeNu, B KOHKPETHBIX CUTYyalMsX. PaccunTeIBarh, OnaromnomyyusL.
UCHONB3Ys COCTABJIEHHOE YPABHEHUE, HEU3BECTHBIE BETUYNHBL
W3mepsTh 3HaUEHNE NIEKTPOABIKYIIEH CUIIBI, HATIPSHKEHNE U CHITY TOKA HA YyUacTKE LIEMH C
TIOMOIIbIO BOJBTMETPA, aMIIEpPMETpa.
Cobnronath npaBuiia TEXHUKH 0€30MIaCHOCTH MPH paboTe ¢ UCTOYHMKAMH TOKA.
Paborats B nape, rpymnie npu BbIIIOTHEHUH NPAKTHYECKUX 3aJaHUH.
Haxonuts B nuteparype u MHTepHETE HHPOPMALIMIO O CBA3M 3IEKTPOMArHUTHOTO B3aUMOIEHCTBUS C
XMMHYECKUMH PEAKLHAMU 1 OHOIOrMYECKUMH HPOLIECCAMH, 00 MCIIONIb30BAHUUIIEKTPUUECKHX
SIBJIGHHH JKUBBIMU OpraHu3Mamiu u T. 1.
T'oTOBUTH NpE3eHTALMU U COOOIICHHS 110 H3Y4EHHBIM TEMaM
BHCKTpI/I‘IeC 3J‘I€KTpOHHa}I IIPpOBOAUMOCTb MCTAJLJIOB. JlaBathb onpezieneHne MOHITHH: HOCUTEIIH 3JIEKTPHYECKOro 3apsijia, POBOIAMMOCTh, COOCTBEHHAS
. 34BHCHMOCTE COIIDOTHRIICHHMS IIPOBOIHMKA oT | MPOBOMMMOCTh, PUMECHAS IPOBOJMMOCTS, SNEKTPOHHAS MPOBOIMMOCTS, ALIPOHAs MPOBOIMMOCTS,
K1H TOK B p N p A p-n- [lepexon, BakyyM, TEpMO3JIEKTPOHHAsE SMHUCCHS, SJIEKTPOJIN3, TA30BbIH pa3psi,peKOMONHALNS,
Ppas3IMYHbIX | TEMIICPATYPHI. SHGKTpI/I‘IeCKI/II/I TOK B HMOHM3aIMs, CAMOCTOSITENBHBII pa3psi], HECAMOCTOATENbHBIN pa3psiy, PacrosHaBaTh U OMHUCHIBATh
CpeHaX'4 q, HOHprOBO,HHI/IKaX. CO6CTB6HHa}I u SBJICHUA NMTPOXOXKIACHUSA IJICKTPUIECKOT'0 TOKA Y€PE3 NPOBOAHUKHU, NOJIYIIPOBOAHNUKH, BAKYYM,

IIPUMECHAsI MPOBOAUMOCTH. p-N— Ilepexon
DNEKTPUUECKUI TOK B DIIEKTPOJIUTAX.
DNEKTpUUYECKUI TOK B BAKyyMe U rasax.

3JIEKTPOIUTBHI, Ta3Bl.

KadecTBeHHO XapaKTepH30BaTh 3JIEKTPUUECKUIl TOK B Cpe/ie: Ha3bIBaTh HOCUTEIH 3apsI0B, MEXaHU3M
HX 00pa30BaHUs, XapaKTep ABIKEHUS 3apsAI0B B IEKTPHIECKOM IOJIE U B €T0 OTCYTCTBHE,
3aBHCHMOCTH CHJIBI TOKA OT HANPSHKEHHS M 3aBUCHMOCTh CHJIBI TOKA OT BHEIIHUX YCIOBHH.
IlepeuncnaTs OCHOBHBIE MOJIOKEHUS] TEOPUH HIIEKTPOHHON MPOBOAUMOCTH METAIIJIOB.

BoruncnaTs 3HaueHUs cpeiHe CKOPOCTH YHOPSAOUSHHOTO ABHKEHHS 3JIEKTPOHOB B METaILIE 1O
JEeUCTBUEM 3IEKTPHUUECKOTO MO B KOHKPETHOH cutyanuu. OnpeaensiTh CONpOTHBICHUE
METaJTIMIEeCKOro IMPOBOAHNIKA P JAaHHOH Temneparype. IlepedncisiTe OCHOBHBIE OMOKEHUATEOPHU
JIEKTPOHHO-/IBIPOYHON IPOBOAUMOCTH MOTYIIPOBOJIHHUKOB.




[IpruBOANTH IpHMEPH! YHCTHIX MOTYHPOBOJHUKOB, IIOTYIIPOBOAHUKOB C JOHOPHBIMH 1
AKIEeNTOPHBIMHU NpUMecsiMU. [IpHBOIUTE MpUMEpPHI NCTIONE30BAHMS TTOTYIIPOBOIHUKOBEIX IIPHOOPOB.
[lepedncnars ycnoBus CyIECTBOBaHUS IEKTPUIECKOr0 TOKa B BaKyyMme. IIpiMeHsTs 3HaHKS O
CTPOCHUH BEIECTBA JUIS OIMCAHUS SBJICHHS TEPMOIIEKTPOHHON 3MuccHi. ONMCHIBATE IIPHUHIAIT
JEUCTBUS BAKyyMHOTO THOJIA, YJIEKTPOHHO-TTyIeBOIl TPYOKH.

[IpuBOANTE IpHMEPHI HCIIONB30BAHMS BAKYYMHBIX PHOOPOB. OOBSACHATE MEXaHU3M 00pa30BaHHs
CBOOOJIHBIX 3apsIIOB B PACTBOPAX M pacIlIaBax IEKTPOIUTOB. [IpIMEHATH 3HAHUS O CTPOSHUN
BEIIIECTBA YISl ONMMCAHMUS SIBJICHUS dIeKTpoian3a. [IpHBOIUTE IpUMeEpHI HCIIONB30BAaHHUSIICKTPOIIH3A.
OOBSICHATH MEXaHN3M 00pa30BaHUsI CBOOOIHBIX 3apsIOB B ra3ax.

[IpuMeHsTH 3HaHUS O CTPOSHHH BEIECTBA ISl ONMCAHUS SIBICHHH CAMOCTOSTENILHOTO H
HECaMOCTOSITEIIBHOTO Pa3psiioB.

PacriozHaBatk, NPUBOIUTE MIPUMEPEL, TIEPEUNCIATE YCIOBHS BOSHUKHOBEHUSICAMOCTOSTEIHHOTO
HECaMOCTOSITETEHOTO T'a30BBIX Pa3psIOB, Pa3JIMYHBIX THIIOB Ta30BBIX Pa3psiIoB.

IIpuBOANTH IpHIMeEPHI MCIIONB30BAHMS Ta30BBIX pa3psnoB. Haxomuts B murepatype u MHTepHETE
nH]popMaIyio no 3agaHHol Teme. [lepepabarpiBaTh, aHATHM3UPOBATH U TIPEACTABIATH HHOPMAIIHIO B
COOTBETCTBHUHY C MOCTABJICHHBIMH 3a/1a4aMHU.

T'OTOBUTH NpE3eHTALNN M COOOIICHUSI IO M3YYEHHBIM TeMaM.

HOBTOpeHI/I Mexaunka. OCHOBEI SIIEKTPOANHAMHUKH. IlepepabatsiBaTh, aHAM3MPOBATH U MPEICTABISATH HHPOPMAIINIO B COOTBETCTBHH C TIOCTaBJICHHBIMHU 4. IeHHOCTH
3 3aa4aMH. Hay4yHOIrO IO3HAHUS.
¢ oA T'oToBUTH Npe3eHTALNK 1 COOOIIEHNsI TI0 H3Y4eHHBIM TeMaM. PabGoTath B mape, rpymme. CoctaBisiTh
YpaBHEHUs], BEIUUCIIATD, UCIOJIB3YsI COCTaBJIEHHOE YPaBHEHNUE, HEU3BECTHBIC BEJTUUMHBL.
KonTponupoBaTh pelieHre 3aa4 cCaMiM M APYTHUMH y4aIluMHUCS
11 kinacc(684, 2 4 B Hee110)
OcHOBBI JICKTPOAUHAMMKH (npopoJxenue). 9 qu,
MaFHI/ITHOG MarHHTHoe moJie. I/IHILYKHHH MArdHuTHOTO I[aBaTb OIpeACIICHUE HOHSATHUI: MAarHUTHOE I0JIC, UHAYKIIMSA MarHUTHOI'O I10JIs1, BUXPEBOEC I10JI€, CUJIa 1.H3TpI/IOTI/I'-IGCKOG
B o Awmriepa, cuina JlopeHia, peppomarteTuk, 1oMeH, temmneparypa Kropu. [laBate onpeneneHue BOCIIUTaHUE,
HOJIC. HOH}I' eKTOp MaruuTHOH I/IHI[}’KI_II/II/I. CIMHUIBIMHAYKIIMH MAarHUTHOI'O I1OJIS. 4, 11eHHOCTH
S5u JlelicTBME MAarHUTHOI'O IOJIS Ha IIPOBOIHHUK C | IlepeyncnsiTb OCHOBHBIE CBOMCTBA MArHUTHOTO MOJISL. HAy4HOTO II03HAHUS,
TOKOM U HBH)KYH.[Y}OC;{ 3apSI)I(eHHYIO I/I306pa>1<aTb MAarHuTHbBIC JIMHUHU NIOCTOSHHOI'O Maruura, npsAaMoro npoBOJAHHUKa C TOKOM, KaTYIIKU C T6.pyLlOBOC
TOKOM. BOCIUTAHHE,

yactuny. Cuna Amnepa. Cuna Jlopenna.
[IpaBuno neBoii pyku. MarHuTHbBIE CBOMCTBA
BEIIECTBA.

JlaGoparopHnas padora.

N3mepeHue cuitbl B3aMMOICUCTBUSI MarHUTa U
KaTYIIKUA C TOKOM

Habmionate B3auMoeicTBHE KaTYILIKH ¢ TOKOM U MarHUTA, MAarHUTHOM CTPEJIKU U IIPOBOAHHUKA C
TOKOM, JIEHCTBUE MArHUTHOT'O MOJISL HA ABMDKYIIYIOCS 3apsDKEHHYIO YacTHILY.

dopmynrpoBaTh 3aKOH AMIepa, Ha3bIBaTh I'PAHUIIBI €0 IPUMEHUMOCTU. ONpeersITh HallpaBIeHHE
JIMHMI UHAYKIME MarHUTHOTO TOJIS C IOMOILIBIO IIpaBuiia OypaByKKa, HAMpPaBJICHHE BEKTOPOB CHIIbI
Awmriepa u cuiblJIopeHIia ¢ MoMOIIbIo TpaBuJiia JieBoi pyku. [IpumMensaTs 3akon Amnepa u Gopmyiy
JUIS BEIUKCIIeHHs cuiblJlopeHIia npu pemennH 3a1a4. [lepedncisaTs TUIB BEIECTB 0 MarHUTHBIM
CBOIiCTBaM, Ha3bIBATh CBOMCTBA JHa-, Mapa-, U peppoMarHeTHKOB.

W3mepsTh cuty B3aMMOASHCTBYS KaTyIIKK ¢ TOKOM U MarHHTa.

PaGoraTs B mape mpy BHIMOIHEHUH MPAKTHUECKUX 3aJaHUH, B Tape U TPYIIIe IpH PEIIeHUH 3a1adu.
Haxomuts B mureparype u UurepHeTe uHpopManuio o Bkiaae Ammepa, JlopeHna B usydenne
MAarHUTHOTO MoJisi, pycckoro ¢pusnka CToaeToBa B MCCIIE0BaHINE MATHUTHBIX CBOHMCTB
(beppoMarHeTHKoB,' 0 IPHMEHEHUH 3aKOHa AMIIepa, MPaKTHYECKOM HCIIONb30BaHUU JICHCTBHS
MarHUTHOTO TIOJISI Ha JBIDKYIIMICS 3apsi, 00 YCKOPUTEISIX IEMEHTAapHBIX YaCTHII, O BKIAZIe
POCCHICKMX yY€HBIX B CO3AAaHHUE YCKOPHUTENESH JIEMEHTApPHBIX YacTHIl, B TOM YHCIIE B 00beJUHEHHOM
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HHCTHTYTE sifepHbIX uccnenoBanuil (OVSIN) B r. /lyone n HaanporoM komnaiinepe B LIEPHe; 06
HCTIONB30BaHUH (hepPOMArHETHKOB, O MarHUTHOM I10J1€ 3EMJIH.
['0TOBHTH NpE3EHTAINHN M COOOIICHHUSI 0 H3YIEHHBIM TeMaM

S JIEKTpOMa IBnenue BHCKTpOMaFHPITHOfI WHIYKIIWH. JlaBaTh onpe/iesieHne MOHITHIA: SIBJICHHUE SHGK;‘EI%\/IaFHHTHOﬁ WHTyKIIUY, MATHATHBINA TIOTOK, DJ]C 1.ITarpuoTHyeckoe
o WHIYKIUU, UHIYKTUBHOCTD, CAMOUHIYKIIVS, CaMOMHAYKIIAH. BOCIIUTAHUE,
THATHAA MarnuThbri HOTOIﬁ' HpaBI/IJIO 'HeHHa' 3akoH PacrniozHaBathb, BOCIIPOM3BOANTE, HAOIOIATH SBICHHE 3JIEKTPOMATHUTHOW WHTYKIIUH,TOKa3bIBaTh 4. 11IeHHOCTH
HUHAYKOUA. QJICKTPOMAroiMTHOW MHAYKIIUH. TIPUYHHHO-CJICICTBCHHBIC CBSI3M MIPU HAOII0IeHNH siBjieHus. HabmoaaTe 1 aHamiM3upoBaTh HAy4YHOI'0 IIO3HAHMS,
4 q. QHGKTpOMaFHI/ITHOG 1oJIe. HpaKTquCKoe OKCHEPUMEHTEI, ICMOHCTPHUPYIOLINUE ITPAaBUIIO Jlenna. 6.prIIOBOG
o ®dopmynupoBath npasuiio JIeHa, 3ak0H 3JeKTPOMAarHUTHON UH/YKIIMU, HAa3bIBATh TPAHUIIBI €r0 BOCIIUTAHHE,
HpI/IMCHeHI/Ie 3aKOHa BHGKTpOMaFHI/ITHOI/I TPHMEHHMOCTH. 8.aanranus
HUHAYKIIUN SIBnenne CaMOMHAOYKIUU. HccemoBath SIBIICHHE DIEKTPOMATHATHON WHITYKITHH. 00y4aroIerocst K
I/IHHyKTI/IBHOCTB. SHGPFHﬂ, MArduTHOTO II0JIS Paborats B nape u prfme TIPpU BBITIOJIHEHUHN HU3MCHAIOIINUMCA
MPAaKTUYECKUX 3aJaHUM, TNITAHUPOBATH SKCIIEPUMEHT. YCIIOBUSIMU
TOKa. Ilepeuncnars npuMepbl UCTIOIB30BAHUS SBICHUS 3JIEKTPOMArHUTHOM HHIYKLIUH. COIMaNbHON 1
.JIaﬁopaTopHaﬂ paﬁoTa: PacriozHaBaTk, BOCIIPOM3BOHUTE, HAOMIOATD SIBJICHAE CAMOUHYKIINH, MTOKa3bIBATh MPUINHHO- TIPUPOTHOMN Cpepl,
HCCJ’IG}IOB&HI/Ie SIBJICHUYA BHGKTpOMaFHHTHOfI CJICACTBCHHBIC CBA3U IIPpU Ha6J'HOI[GHI/H/I SABJICHUA. 5.(1)OpMI/IpOBaHI/IC
DopMyaMpOBaTh 3aKOH CAMOMHIYKIMH, Ha3bIBATh IPAHUIIBI €I0 IPUMEHUMOCTH. KYJIBTYPBI 3J0POBbS U
UHAYKIOUU. l'IpOBom/ITL aHaJIOTUIO0 MEXKTY caMonH)IyKuHef/'I ¥ UHEPTHOCTBIO. 3MOIIMOHAJIEHOTO
OnpenensTh 3aBUCUMOCTb MHIYKTUBHOCTH KaTYLIKH OT €€ JUIMHBI U IO BUTKOB. Onaronomy4usi.
OnpenensaTs B KOHKPETHOW CUTYyallMM 3Ha4€HHUs] MarHUTHOr O notoka, D/1C unaykuumy,
O /1CcaMOUHYKIMH, HHIYKTUBHOCTb.
HaxonuTts B nmurepartype u VHTepHeTe MHPOpMALUIO 00 HCTOPHU OTKPBITHS SBICHHS
JJIEKTPOMAarHUTHON MHIYKIUH, O BKJIAJE B U3y4EHHE STOTO SIBJICHUS poccuiickoro gusuka J. X.
Jlenia, o 6opr0e ¢ MPOSIBICHUSIMH NEKTPOMArHUTHOM WHIYKIUH U €€UCIIONB30BaHHH B
HPOMBIIUIEHHOCTH. ['OTOBUTH NMPE3CHTALMH M COOOICHUSI IO M3YYCHHBIM TEMaM.
Kose60anus v BoJIHBI. 16 4.
MexaHquC MeXaHquCKI/Ie KOJ‘Ie6aHI/I}I. CBO6OHHBIC I[aBaTI: OIpeAeICHUE TTOHSATHI: KOJ'Ie6aHI/I${, KosiebaTenpHas cucreMa, MCXaHU4YCCKHUEe KOJ'IC63.HI/I${, 3.0crernueckoe
KHE Kome6anms. MaTeMaTHIeCKil 1 pr)KI/IHHHﬁ rapMOHHYECKUE KojeOaHus, CBOOOIHbIC KOJIeOaHH s, 3aTyXarolHe KoJieOaHuUs, BEIHY)K/ICHHBIC BOCIIUTAHUE,
: KoneOaHusl, Pe30HAHC, CMEILIeHUEe, aMIUIUTY/Ia, IEPHOI, YacToTa, COOCTBEHHAsI YacTora, (asa. 4 .ICHHOCTY HAYYHOr'O
KoJieOaHus MasATHHUKU. HpeBpaIHCHI/IH SHEpruu npu HaszbiBarh ycrioBUsl BOSHUKHOBEHUS KoneOaHuil. [IpuBoauTh NpUMeps! KOJIeOaTeIbHbIX CHCTEM. MO3HAHUS,
3 q, KOJ‘Ie6aHI/I}IX. AMHHI/ITy,Ha, HepI/IO,Z[, ‘laCTOTa, OmnuchIBaTh MOJICIH (IIPYXHUHHBIA MAATHUKY, «MATEMATUYCCKUN MASITHUK. 7 .5KOJIOrHYECKOe

(haza xonebanuii. BeIHyXIeHHBIE KOJIeOaHUS,
pEe30HaHC.

JlaboparopHas padora:

Omnpenenenre ycKOpeHus: CBOOOHOTO
MaJeHUs IPU IOMOIIY MasiTHUKA.
Hccnenosanue:

[Tpu 3aTyxaHuu KonebaHU aMIUIUTYaa
00paTHO MPOTOPIIMOHATHHA BPEMEHHU.

IepeuncnaTs BUABI KOIEOATENBHOrO JIBHXKEHHUS, UX CBOICTBA.

Pacmo3HaBatk, BOCIIPOM3BOUTE, HAOIIOAATh TApMOHUYECKHE KOoJleOaHus1, CBOOOIHBIE KoseOaHusI,
3aTyxarolue KojaeOaHus, BEIHYKICHHbIE KoJeOaHHs, PE30HAHC.

Tepeuucnsars ciocoOsr monydeHuss CBOOOJHBIX U BHIHYXKICHHBIX MEXaHHIECKHX KOJIeOaHHIA.
CocraBiaTh ypaBHEHHE MEXaHMYECKUX KoJeOaHMil, 3anuchIBaTh ero peuteHus. Onpenensts mno
YPaBHEHHUIO KOJe0aTEIbHOTO IBMIKSHUSI TApaMeTpbl KoneOaHui.

IpencraBiars rpaduyecky 3aBUCUIMOCTh CMEILICHHS OT BPEMEHH IPH KOJIeOaHUAX MaTeMaTHYeCKOro
U NIPY)XUHHOT'O MasiTHUKOB. Ompenensrs 1o rpahuKy XapaKTepUCTHKU KOIEeOaHUH: aMILIUTY.Y,
MIEPHOA ¥ YaCTOTY.

BBIYHCIIATH B KOHKPETHON CUTYallMM 3HAYCHHS IEPHO/IA KOJIeOaHNH MaTeMaTHYEeCKOr0 U MPYKUHHOTO
MasITHUKOB, SHEPTUH MasTHHKA.

OOBACHATH NPEBPAILCHHS SHEPTUH TIPU KOIECOAHUSIX MaTEMaTHYECKOr0 MasiTHUKA U Ipy3a Ha
TIPY)KUHE.

PaboraTh B mapax M rpymie Ipy pelieH!H! 3a1a4 M BBINOIHEHNH IPAKTHYECKUX 3a1aHuiH,
HCCIIeJOBaHHH, IIAHUPOBATh SKCIIEPUMEHT.

Becru auckyccuio Ha TeMy «Poib pe3oHaHCa B TEXHUKE U OBITY»

HaxonuThb B IMTEpaType U MHTEpHETE HHPOPMAIUIO 00 HCIIONB30BAHHN MEXaHHYECKUX KoeOaHuil B

BOCIHTAHHE,
5.¢opmupoBanue
KYJIBTYPBI 3[I0POBbS U
IMOLHOHATBHOTO
Onaronony4usi.




pubOpax reosoropa3Beiky, Yacax, Kauelsix, JIpyrux YCTpOicTBax, 00 HCHOIb30BAaHUH B TEXHUKE U
My3BIKE PE30HaHCa 1 0 OOpBOE C HIM.

T'OTOBHUTH NPE3CHTALIMU U COOOIEHHS 110 U3YYCHHBIM TEMaM.

Pemars 3anaun.

KoHTposMpoBath peleHne 3a4a4 CaMUM U IPYTHMH YYaIHMHCSL.

DnekTpoMa | DIEKTPOMATHUTHBIE KO TeOanms. JlaBathb ompe/ieiieHne TOHSITHIA: AICKTPOMArHUTHBIE KOJeOaHusl, KoiebaresibHblil KOHTYp, cBoboaubie | 1.ITarprornyeckoe
6 . ANIEKTPOMArHUTHBIE KOJIeOaHNUsI, BEIHYKICHHBIC 3JICKTPOMArHUTHBIE KOJICOAHUsI, TEPEMEHHBII BOCITHTAHHE,
THUTHBIC KonebarenbHbIit KOHTYP. AIIEKTPUYECKHIT TOK, aKTHBHOE COIPOTHBIICHUE, NEICTBYIONICE3HAYCHUE CUITBI TOKA, JICHCTBYIOIIEE 4. 1eHHOCTH
kosiebanus. | CBOOOAHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHNUSI. 3HAYCHHE HAIPSDKEHHS, TPaHCHOPMATOp, K03 GUIHEHT TpaHCHOPMALIHH. Hay4HOr'O IT03HAHNS,
6 u. [TepeMeHHBIH TOK. M300paxath cxeMy KoeOaTebHOro KOHTYpa U OMUCHIBATH MPHHIIMIT €10 PabOTHI. 6.1pynoBoe u
Pacrio3HaBaTh, BOCIIPOU3BOIIHUT, HaOJIIOAATh 9KOJIOTHIECKOe
CBOOO/THBIC 3JIEKTPOMArHUTHBIC KOJIeOaHus. AHATH3UPOBATh TPEBPAIIICHHUSI SHEPIHH B BOCITHTAHHE,
KOJ1e0aTeNbHOM KOHTYpE TIPHU 3JICKTPOMArHUTHBIX Kosiebanusix. [Ipeacrasnsats B Bue rpadhMKoB 8.amanrarms
3aBHCHMOCTb 3JICKTPHUYECKOT0 3apsi/ia, CUIIbI TOKA U HAMPSDKEHHUS OT BPEMEHHU MPH CBOOOHBIX obyuaromierocs K
ANIEKTPOMArHUTHBIX KoseGanusx. Onpenesnsth o rpaguKy KoaeOaHnil XapaKTepUCTHKU: aMIUTHTYNy, | W3MCHSIOIMMCS
MePHOJ ¥ 9acTOTy. 3amuchiBaTh Gopmyny TomcoHa. BeraucisaTs ¢ momoripio Gpopmynsi ToMcoHa YCITOBUSIMH
TIEPHOJ ¥ YaCTOTY CBOOOHBIX AJIEKTPOMATHUTHBIX KOJIeOaHMUIA. COLIHAJIBHON 1
OrnpeiesisiTh MEPUOT, YaCTOTY, AMIUTUTYY KOJieOaH il B KOHKPETHBIX cUTyalusiX. OOBSICHATh MPUPOJIHON CpeIpl,
MPUHIAIT TOJTYYEeHHs IEPEMEHHOT0 TOKa, YCTPOHCTBO reéHEepaTopa MepeMeHHOro 5.¢opmupoBaHue
TOKA. KYJBTYPBI 30pOBbS 1
HasbiBaTh 0COGEHHOCTH MIEPEMEHHOTO IEKTPUYECKOTO TOKA Ha YYaCTKE LIEIH C PE3UCTOPOM. IMOLHOHATBHOTO
3anuceiBaTh 3akoH OMa s LIenu NepeMeHHOro Toka. HaxoauTh 3HaUeHUs! CUIIBI TOKA, Graronony4us.
HAIpPsDKEHHs, aKTHBHOI'O CONPOTHBIICHUS IIETHU NEPEMEHHOr0 TOKA B KOHKPETHBIX CUTYallUsX.
BbI4uCIAT 3HAUCHUS MOIIHOCTH, BBIJICNISIOLICHCS B LIETTH IIEPEMEHHOI0 TOKa, JEHCTBYIOIIHE
3HAYECHHS TOKA U HanpspkeHHs. OMUChIBaTh YCTPOHCTBO, MPHHIMII ICHCTBUSA U
npuMeHeHue Tpancdopmaropa. Haxoauts B mureparype 1 UHTEpHETe HH()OPMALIHUIO TTOTy4CHHUH,
nepezaye U UCIOoJIb30BaHUH IEPEMEHHOT0 TOKa, 00 UCTOPHHU
CO3JaHMs U MPUMEHEHUH TPAaHC)OPMAaTOPOB, HA3bIBATh OCHOBHBIX MOTPEOUTEINICH 3JIEKTPOIHEPTUH.
Becru aucKyccHIo 0 Iosb3e U Bpeie AIEeKTPOCTaHINH, apryMEHTHPOBATh CBOIO MO3ULIHIO, YMETh
BBICIIYLIIMBATh MHEHUE JIPYTUX Y4aCTHUKOB.
['oTOBUTH NPE3EHTALMU U COOOLICHHS 110 U3YYEHHBIM TEMaM.
MexaHquC MeXaHquCKI/Ie BOJIHBI. I[aBaTb OIpeACIICHUE MOHATUI: MEXaHUYECKas BOJIHA, ITIONEPEYHAast BOJIHA,IPOAOJIbHAA BOJIHA, 3.0crernyeckoe
CKOpOCTb BOJIHBI, JJIMHA BOJIHBI, 3BYKOBasi BOJIHA, IPOMKOCTb 3BYKa, BBICOTA TOHA, TEMOp, OTPaXKEHUE, | BOCIHUTAHHME,
KHC HOHCpC‘IHBIe " IIPpOaOJIBHEIC o
peIoOMIICHHUE, TTOIJIOLIEHNE, MHTEP(EPEHIINS, MEXaHMYECKUX BOJIH, KOT€PEHTHBIE HCTOYHHUKH, 4 .1IeHHOCTH Hay4HOT'O
BOJIHBI. BOJIHBI. 9HepTHﬂ BOJIHBI. 3BYKOBHG BOJIHBI. CTOSTYasi BOJTHA, aKyCTHYECKHI PE30HAHC, IIOCKOMOJSIPH30BaHHast BosHa. [lepeuncisite cBoiicTBa MO3HAHUS,
3. MEXaHHYECKUX BOJIH. 7.9KOJIOrM4ecKoe
PacnoznaBathb, BOCIpOM3BOANTE, HAOMIOAATH BOCIIUTAHUE,
MEXaHHYECKUE BOJIHBI, MONEPEYHbIE BOJIHBI, IPOAOIBHbIE BOJIHBI, OTPaXKEHUE, NTPEIOMIICHHE, 5.¢opmupoBanue
TIOIJIOIIEHUE, HHTeP(EPEHIINI0, MEXaHHYECKUX BOJIH. KYyJBTYPbI 3JJ0pPOBbS U
HasbiBaTh XapaKTepUCTUKH BOJIH: CKOPOCTh, YaCTOTA, JUIMHA BOJHBI, Pa3HOCTDH (a3. 3MOLIMOHAIBEHOIO
OrnpeniensaTh B KOHKPETHBIX CHTYAIMSIX CKOPOCTH, YAaCTOTHI, JUIMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH. Grarononyqust
Haxonutb B nuTepatype MMHTEpHETE MH(OPMALUIO O BO30Y)KACHNH, IIepeiaye U HCTIOIb30BaHUI
3BYKOBBIX BOJIH, 00 MCIIOJIb30BaHUH PE30HAHCA 3BYKOBBIX BOJIH B My3bIKE M TEXHHUKE.
BecrH AMCKyCcCHIO O IONB3€ U BpeJie BO3ICHCTBHS HA YEIOBEKa 3ByKOBBIX BOJIH, apI'YMEHTHPOBATh
CBOIO TTO3ULIMIO, YMETh BHICIYIIIMBATH MHEHHE APYIHX YYaCTHHKOB.
['0TOBHUTH NpE3EHTALIMU U COOOLICHHS 110 W3yYCHHBIM TeMaM
3J‘ICKTp0Ma 3J‘ICKTpOMal“HI/ITHLIe BOJIHBI, IIOJIC. BplxpeBoe JlaBaTh onpejieNieHne OHATHI: JIIEKTPOMArHUTHOE T10JI€, BUXPEBOE JIEKTPHYECKOE TTOJIE,
9JIEKTPOMArHUTHBIC BOJHBI, CKOPOCTb BOJIHBI, JUTHHA BOJIHBI, (ha3a BOJHBI, OTPa)KEHHUE, PEIOMIICHHUE,
THUTHBIC QJICKTPUYICCKOC ITOJIC. I[I/Ial'[a3OHBI




BOJIHBL.
4y,

QJICKTPOMATrHUTHBIX I/ISJIy‘-IeHI/If/’I n UX
MMPAKTUICCKOC MPUMCHCHHUC.

TIOTJIONICHUE, HHTEepQepeHIs, TU(PAKIUS, TONEPETHOCTD, MOISIPH3AIUS AIEKTPOMArHUTHBIX BOJH,
PaaroCBsI3b, PaIMOIOKALIUS.

OOBACHATH B3aMMOCBSI3b MIEPEMEHHBIX AJIEKTPHYECKOTO U MarHUTHOTO ToNiel. PrcoBaTh cxemy
pacrnpocTpaHeHus AJIEKTPOMArHUTHON BOJHBL [lepedncisaTs cBOMCTBA U XapaKTePUCTUKHU
3JIEKTPOMarHUTHBIX BOJTH. Pacrio3HaBaTh, HAOMIOIATh JICKTPOMArHUTHBIC BOJHBI, H3ITy4eHHE, IPUEM,
OTpaXeHHUE, MPEIOMIICHHE, MTOTJIONICHUE, HHTEP(EPEHIINIO,

JTUQPAKITUIO U TTONISAPU3AIIIO JICKTPOMATHUTHBIX BOJTH.

BbIuucnsaTh B KOHKPETHBIX CUTYAIUSIX 3HAYCHHS XapaKTePUCTUK BOJIH: CKOPOCTH, YaCTOTHI, AJTUHbI
BOJTHBI,pa3HOCTH (ha3. MccnenoBaTh CBOMCTBA 3IEKTPOMArHUTHBIXBOJIH C TIOMOIIBI0 MOOMITEHOTO
ternedona. Ha3plBaTh M OMHCHIBATH COBPEMEHHBIE CpeicTBa CcBsizd. Beiiensars ponb A. C. lomosa B
HU3Y4EHHU 3JIEKTPOMAarHUTHBIC BOJIH M CO3JJAHUU PAJAUOCBS3H.

OTHOCHTBCS ¢ yBOKEHHEM K YIEHBIMU HX OTKPBITHSIM,000CHOBBIBATH BAYXKHOCTH OTKPBITHS
3JIEKTPOMAarHUTHBIX BOJIH Ul pa3BUTHS HAYKH.

Haxomnts B murepartype u ViHTepHETEe MHPOpMANNIO, TIO3BOJISIONIYIO OTBETHTH Ha TIOCTAaBIICHHEIE
BOIPOCHI 1O Teme.PaboTaTh B Imape u rpyrie npy penieHuH 3a4a4 U BBIITOIHEHU N TPAKTHIECKHX
3aJIaHMi.

Bectn muckyccuto o none3e ¥ Bpesie HCIOIb30BaHUS Y€JIOBEKOM 3JIEKTPOMArHUTHBIX BOJH,
apryMEeHTHPOBAThH CBOIO MO3ULUIO, YMETh BBICIYIIUBATh MHEHUE PYTUX YYACTHUKOB.

T'OTOBUTH NpE3eHTALNN M COOOIICHUSI IO H3YYEHHBIM TeMaM.

Ontuka. 13 4.

CBeToBEBIC
BOJIHEI.
I'eomerpuu
eckas u
BOJIHOBAS
omTuka. 11
q,

I'eomerpuueckas ontuka. [IpsmonuneitHoe
pacnpocTpaHeHue CBeTa B OJJHOPOTHOM
cpene.

3aKOHBIOTPAXKEHUS U IPETIOMIICHUS CBETA.
[TomHOE oTpakenue. OnTrueckue mMpuOOPHI.
BosHoBsie cBolicTBa cBeTa.CKOPOCTH CBETA.
Nurepdepennus cera. KorepeHTHOCTH BOJH.
Hudpakuus cera. [lonspuzanus ceera.
Hucnepcus ceeta. [Ipaktuueckoe
MIPUMEHEHHE AIEKTPOMArHUTHBIX U3Ty4ECHUH.
JlaGopaTopHble padoThbI:

1. Onpenenenue nmoxkasaremis

MIPEIOMIICHUS CPEJIBI.

2. Usmepenue GpoKycHOTO

paccTosiHUs cOOUparOIIe JTHH3BI

3. OmpeneneHne JUIMHBI CBETOBOI BOJHBI.
HccaenoBanus:

1. MccnenoBanue 3aBUCMMOCTH yriia
MPENIOMIICHHUS OT YIJIa MaJICHHUS.

2. HccnegoBanue 3aBUCUMOCTH pacCTosIHUA

[laBaTh onpernenieHne MOHATHI: CBET, FTeOMETpUUeCcKasi ONTHKA, CBETOBOI JIyd, CKOPOCTHCBETA,
OTpa’keHHE CBETA, NPEJIOMIIEHUE CBETA, TIOJTHOE OTPA’KEHHE CBETA, yrONMAJeHHs, YOl OTpPaXKEHHUS,
Yol IpenoMIIeHus, OTHOCUTEJIBHBIN 1T0Ka3aTeJlb MPEIOMIICHHS,a0COIOTHBIH

HOKa3aTelb NPEIOMIICHUS, JIMH3a, (OKYCHOE pacCTOSIHUE JIMH3bI, ONTHYECKast CHIa JIMH3bI, AUCIEPCUs
cBeTa, HHTepepeHus cBeTa, IppaKys cBeTa, JUppaKIHOHHAS PEIIETKA, ONAPU3ALMS CBETA,
€CTECTBEHHBIH CBET, INIOCKOMOIIPU30BAHHBIN CBET.

OnuceIBaTh METOBI H3MEPEHUSI CKOPOCTHUCBETA.

Tepeuncnsars CBOWCTBa CBETOBBIX BOJH. Paco3HaBaTh,BOCIPOM3BOANTD, HAOIIOAATH
PacipoCTpaHEHUE CBETOBBIX BOJH, OTPaXKEHUE,

[PeJIOMJIEHHE, TIOIJIOLIEHUE, IUCIIEPCHIO, HHTEP(EPEHLHIO, TUPPAKIIMIO U MOJISPU3ALMI0 CBETOBBIX
BOJIH.

®dopMynarpoBaTh NPUHLMI [ FoireHca. 3aKOHbI OTPayKEHUs U MPEJIOMIICHUS CBETa, IPAaHULBI UX
TIPUMEHHMOCTH.

CTpoHTh XO[ JIyda B IUIOCKOMAPAIJIEIbHON IIIACTHHE, TPEYrobHOM MPH3ME, IIOBOPOTHOM MpHU3MeE,
0o0opaynBaroLeil mpu3Me, TOHKOMINH3E.

CTtpoutb U300pakeHHEe NpeIMeTa B IIOCKOM 3epKaje, B TOHKOMU JINH3E.

Ilepeuncnars BUABI IUH3, UX OCHOBHBIE XaPAKTEPUCTUKH - ONITUUECKUH IIEHTP, I1aBHAsI ONTHYECKast
0Cb, (POKYC, ONTHIECKAsK CHIIA.

OmnpenensTe B KOHKPETHOM CHTYyalluy 3HAUSHNUS yrila MaJeHus, YIia OTPaXKeHHs, YIJia PEIoMICHHU,
OTHOCUTEIBHOT'O MOKa3aTeIs IPENIOMIICHHs, AOCOIIOTHOTO NTOKAa3aTelNsl IPEeIOMIIEHHs, CKOPOCTH CBETa
B cpejie, POKYCHOro pacCTOSIHUS, ONTHYECKOW CHJIIBI JIMH3BI,

YBEITMYEHHUS JIMH3bI TIeproia M pakMOHHOH PEIETKH, MONOKEHNH HHTepEPEHIIMOHHBIX
naUQPaKIMOHHBIX MAKCHMYMOB ¥ MHHHMYMOB.

3anuckiBath (HOPMYITY TOHKOH JIMH3BI, PACCYUTHIBATH B KOHKPETHBIX CUTYaLlUAX C €€ TOMOIIBIO
HEHU3BECTHBIE BEIMUUHBL

OOBSICHATH MPUHIUI KOPPEKIHH 3PEHUS C TIOMOIIBIO OUKOB.

OKCIIEePUMEHTAITBHO ONPEAEATh OKA3aTellb IPEIOMICHHS Cpeabl, (HOKYCHOE PACCTOSHUE
coOuparomel 1 pacCerBaIOIIEH JINH3, [UTHHY CBETOBOI BOJHBI C MOMOIIBIO MU PAKIIMOHHON PEIIETKH.

2.I'paxxiaHckoe 1
JIyXOBHO
HPaBCTBEHHOE
BOCIUTAHHUE,

4.1IeHHOCTH Hay4qHOI'o

MO3HAHUS,
TPYyAOBOE
BOCITMTaHHE,
1.narpuoruieckoe
BOCITMTaHHE,
3.acrernyeckoe
BOCITMTaHHE,
6.1TpynoBoe
BOCITHTaHHE,
8.amanrarus
o0yuaromierocs K
U3MEHSAIOLUMCS
YCIIOBUSIMU
COLIMANIBHOM U
MIPUPOJHOM CpEAbI.




OT JIMH3BI JI0 U300paKEeHUS OT
paccTOSsIHUA OT JIMH3BI JI0 IPEAMETa.

IIpoBepka runores:
VYron npeaomMieHus NpsSMONPONOPLMOHAIIEH
yIi1y MaJeHHUs.

HccnenoBath 3aBUCUMOCTD yIila MPEIOMJICHUS OT yIila MaJeHuUs, 3aBUCUMOCTh PACCTOSHHS OT JINH3BI
IO M300paKEHHSI OT PACCTOSHIS OTIMH3HI IO IPEMETA.

IIpoBepsATH TUIMOTE3BI: YroJl MPEIOMIICHHS PSMOIPONIOPIIUOHAIICH YIITY MaJCHHs U KOHCTPYHPOBATh
MOJIEITN TEJIECKOIIA /MK MUKPOCKOIIA.

PaGorath B mape ¥ rpyIie npy BBITIOJHEHHN NPAKTHISCKUX 3aaHHH, BBIJIBHKCHUH THITOTES,
pa3paboTKe METOIOB MTPOBEPKH TUITOTE3., Haxomute B iuteparype U MHTepHETE HHPOPMALIUIO O
ouorpadusx U. HeroroHa, X. I'oiirenca, T. FOnra, ®@. ®penens, 00Mx HayIHBIX PadoOTax, O
3HAYCHUU HX Pa0OT JUTS COBPEMEHHON HAYKH.

Bricka3piBaTh CBOE MHEHHE O 3HAUCHHH HAYYHBIX OTKPHITHI H padot mo ontrke M. HeroToHa, X.
Troiirenca, T. FOnra, O. ®@penens.

BocnpuHuMaTh, aHAIM3UPOBATh, ITEpepadaThIBaTh U MPEIbIBIATH HHYOPMAILIUIO B COOTBETCTBUY C
TIOCTaBJICHHBIMU 3aJJad4aMH.

Brraensars ocCHOBHBIE NON0XKEHHSI KOPIIYCKYIISIpHOI 1 BOJIHOBOM Teopuil cBeTa. Y4acTBOBaTh B
00CYXJIEHUH ITUX TEOPHI U COBPEMEHHBIX B3IJISI0B Ha IPHPOY CBETA. | OTOBHUTH IIPE3eHTALNH 1
COOOIIEHMS TT0 U3yICHHBIM TeMaM.

I/I3queHHe BI/IHBI PIBJIleeHI/Iﬁ I/ICTOqHHKH cBeTa. I[aBaTL OIpeACIICHUE TOHSATHI: TEIIOBOE H3JIy4YCHHE,
C C o T UEKTPOTIOMHHECLICHIINS, KATOAOTIOMUHECLICHIINH, XEMUITFOMUHECLICHIN, (OTOIIOMUHECIICHIIHUSL.
1 CTICKTPBI HCKTPBI. LICKTPATBHBIM aHAIIN3. [ CTITIOBOC TlepeuncisTb BUIbI CHEKTPOB. Pacrio3HaBaTh, HaOMIONATh CIUIOMIHON CIEKTp, TNHEHYaThIH CIIEKTp,
2 4. H3JIYYCHHC. IlIxama 3JICKTPOMATHUTHBIX BOJIH. | monocatslil CHEKTp, CIIEKTP U3Iy4EHHUS M MOMIOEHHS. [lepeuncasaTbBUABI SeKTPOMArHUTHBIX
Habmonenue CIICKTPOB. M3TydeHHH, NX NCTOYHUKH, CBOMCTBA, MpUMEHeHHe. VICIIonp30BaTh KAy 3IE€KTPOMAarHUTHBIX
BOJIH.CpaBHUBATh CBOMCTBA DJIEKTPOMArHUTHBIX BOJH Pa3HbIX JMANa30HOB
OCHOBBI CTIENMAJTIBHON TEOPUH OTHOCUTEJIBHOCTH. 3 4.
OCHOBBI IMocrynarel CTO: HHBaApHMAaHTHOCTH MOTYJISI JlaBathb onpezieneHue OHATHIA: COOBITHE, TOCTYNIAT, COOCTBEHHAs: MHEPLUAJIbHAS CUCTEMa OTCUETa, 4.1ICHHOCTH Hay4HOT'O
CoOCTBEHHOE BpeMsl, COOCTBEHHAs JUIMHA Tella, Macca ITOKOs, HHBAPUAHT, SHEPT UL MO3HAHUSL.
SHGHI/I'&J‘IBHO CKOPOCTH CBCTaB BaIEYYMe, UHpHHHHH nokost. Popmynuposats noctyiaatel CTO. ®opmynaupoBaTeBeIBOABI U3 mocTynaTtoB CTO.
nu OTHOCHUTEJIbHOCTH DIHIIITEHHA. DopmynupoBath nocTyaarsiCTO.
TeOpI/II/I CBH?)B MAaccChl U 3HeprI/II/ICBO60,I[HOI71 I‘IaCTI/IHBI. (I)OpMyJ'II/IpoBaTL BBIBOJbI U3 IIOCTYJIATOB CTO. AHaJ'II/I3I/Ip0BaTL (I)OpMyJ'Iy PEIATUBUCTCKOI'O 3aKOHA
OTHOCHTENb | DHEPrHs MOKOS CIIOKEHHS CKOPOCTEHl. 3aIiChIBaTh BEIPAXKEHUE I SHEPT UM ITOKOS YaCTULIBI
: W3narate CyTh NPUHIMIIA COOTBETCTBHUSL
HOCTH Haxonuts B nmureparype u MHTepHeTe nHpOpManuio o Teopuu 3pupa, 00 IKCIepUMEHTaX, KOTOpbIe
(CTO) 3y. nipuBenu K co31annioCTO, 00 OTHOCUTENBHOCTH PACCTOSHHUS M IIPOMEIKYTKOB BpEMEHH, 0 Ororpaduun
A. OitHmreitHa.
BrickasbiBarh cBo€ MHeHHE 0 3HaueHUU CTO 11 coBpeMeHHOM HayKH.
['OTOBHUTb NPE3EHTALMU U COOOLICHHUS 110 H3YYEHHBIM TEMaM.
KBanToBas ¢usuka 17 4.
CBeTOBBIE T'unoresza Il1aHKa O KBAHTAX. (DOTOB(I)(I)GKT. HaBatb onpenenenue nousaTuii: Gorodddekr,KBaHT, TOK HACHIIICHHUS,3a1CP)KUBAIOIIEee HATIPSHKECHHE, 1.[larpuoTnyeckoe
D pabora Bbixona, kpacHas rpanunadorosddexra. BOCIUTAHUE,
KBaHTBI. OTOH. Pacno3naBats, HaOmoAaTh siBneHHE GoTodddekra. 4. IeHHOCTH
Su. YPaBHeHI/Ie A. DiiHTIITEMHA 1751 OmnuceiBath onbITEICTOIETOBA. HAy4YHOTO TO3HAHNS,
(I)OTOB(I)(I)GKT&. KOpHYCKYHHpHO-BO JTHOBOH, ®dopmynupoBats rumnore3y Ilnanka o kBaHTax, 3akoHbI Gorodddexra. AHATU3UPOBATH 3AKOHBI 6.1TpymoBoe
nyanusMm. JlaBnenue cera. OnbiTel [1. H orodpdexra. socrratme,
: : T 3amuchIBaTh M COCTABISITh B KOHKPETHBIX CHTYALUIX ypaBHeHue DifHiTeiHa 171st poTodddexra u 7.9KOJIOrMYeCKOe
JlebeneBa u C. M. BaBmioBa. CoOTHOIIICHHE HaXOJHTh C €ro IOMOIIBI0 HEM3BECTHHIE BEITUYHHEL. BOCIIUTaHUE,

HeonpenenénHocTeil I'eiizenOepra.

BBIYHCIATE B KOHKPETHBIX CHTYALMSAX 3HAYSHUSIMAKCUMAIBHON KHHETHYECKON SHEPTHH
(OTODIIEKTPOHOB, CKOPOCTH (hOTOIIIEKTPOHOB, PAGOTHI BRIXO/A, 3alUPAIONIETO HAPSHKCHHS, YaCTOTHI
1 JUTHHBI BOJHBI, COOTBETCTBYIOLINX

KpacHoii rpanwuie horodddexra.

5.¢opmupoBanue
KYJBTYPBI 3JJ0POBbS U
IMOLIMOHAIBEHOTO
OJIaronony4us.




IIpuBomuTh mpuMepsl HCHoNb30BaHuSA GoTodddexra.

OOBSACHATH CYTh KOPITYCKYJISIPHO-BOJTHOBOT'O JTyasTu3Ma.

OnwuceiBaTh ONEBITH JIeOeneBa Mo U3MEPeHHUIO JABJICHHUS CBETA U ONBITHIBaBHIIOBA IO OITHKE.
DopMyIHpOBaTH COOTHOIICHUE HeonpeaenéHHoctel ['eiizenOepra u 00bSICHATE ero cyTh. Haxonuts B
JUTepaType 1 nHTepHeTe MHpopManuio o paboraxCronerosa, Jlebenera,BaBunosa. Beiensts poib
POCCHICKMX YYEHBIX B HCCIICIOBAHUH CBOMCTB CBeTa. [[pHBOIUTH MPUMEpPBI OHOJIOrHIECKOr0 U
XUMHIECKOI0 JISUCTBHS cBeTa. [ OTOBUTH Npe3eHTAIMI M COOOIIEHHMS TI0 H3YYEHHBIM TEMaM.

AtomHas Omsritel Pezepdopaa. [Inanerapuas moaensb HlaBarh onpezieNenye NOHATHI: ATOMHOE PO,
O6BLICHEHIE THHEHYATOTO SHEPreTHYECKUIl YPOBEHb, SHEPTHsl HOHU3AINH.
busmxa CTPOCHUS aTOMA. OmnwceIBaTh OMBITH Pesepdopra.
3 4. CIICKTpa BOAOPOJa HAa OCHOBC KBAHTOBBIX OmnucBIBATEL U CPaBHHUBATEL MOJETH aToMa ToMcona u Pesepdopaa.
nocryiaaroB bopa. PaccnfanHBaTL, HCCIeI0BaTh U OIHCHIBAThH
TIa6 Gora: JIMHeHJaThIe CIIEKTPHI,
a0opaTopHasi pa . @DopMynIUpOBaTh KBAaHTOBBIE TOCTYIATEI bopa. OOBSCHTH JIMHEIYaTIe CIEKTPBI aTOMa BOJOPOAa Ha
1.HaGmroienne CrionHoro u OCHOBE KBAaHTOBBIX IIOCTYIaTOB bopa.
JIMHENYATOTO CIIEKTPOB. PaccuuThIBaTh B KOHKPETHOH CUTYAIlMK YaCTOTY U JUTMHY BOJIHBI HCITYCKaeMOro ()OTOHAIpH
2. ccrieioBaHte CIIEKTPa-BOIOPOJA HIepexoJie aTOMa M3 OJHOTO CTALMOHAPHOI'0 COCTOSIHHS B IPYroe, SHEPIrUI0 HOHH3ALMHATOMA.
: Haxomuth B TUTEpaType ¥ UHTEPHETE CBEICHHUS O (haKTax, MOATBEPIKAAIOIINX CI0KHOSCTPOCHUE
aToma, o paboTax YIEHBIX 110 CO3JAHHIO MOACIH CTPOCHHUS aTOMAo NPUMEHEHHIIAa3epOB B HAyKe,
MeULIHE, IPOMBILITIEHHOCTH, OBITY.
BBIIensTh posib POCCHICKHX YUEHBIX B CO3IAHHMH M HCIOIb30BaHHUH J1a3€POB.
T'OTOBHTH NPE3EHTALMH U COOOIICHNUS 110 H3YYCHHBIM TeMaM
dusuka CocTaB ¥ CTPOEHUE ATOMHOI'O Spa. JlaBaTh onpeieIeH s IIOHATHIL: MACCOBOE YHCIIO,HYKIIOHBL, IICPHBIC CUIIbL, AS(EKT MAcC, SHEpPTHs
1 q TledekT Macchl u CBSI3H, yJIENbHAs SHEPTHs CBSI3U aTOMHBIX sifep. PaaoakTHBHOCTH
aTOMHOTO 3OTOMBI.  7IICPHBIC CHIIBL. IepHOJ] TIONTypaciajia, UCKyCCTBEHHAS PaIHOaKTHBHOCTb, SICPHBIC PEAKIUN, SHEPTreTUYECKH BBIXO]
AApa SHEPIHUs CBA3MU sApa. PaqroakTHBHOCTB. ANEPHON peakluy, LeIHas suepHas peakuust, Ko3((GHUIHEHT pa3MHOKEHHS HEHTPOHOB, KPUTHYECKas
7 4. Buisl paiioakTHBHBIX IPEBPAIIEHNI Macca, peakTOpBI - PA3MHOXKHTEIH, TepMOsiAepHas peakiys. CpaBHUBATh CBOACTBA MPOTOHA U

aTOMHBIX fJiep. 3aKOH PaIMOaKTUBHOTO
pacnazna. Metobl HaOMOICHUS U
perucTpaum 3J1eMeHTapHbIX YaCTHII.
SnepHble peakinu, peakuuu AeIeHUs U
cunte3a. llenHas peakius neneHus siep.
Tepmosinepusiii cuntes. [Ipumenenue
SJIEPHON PHEPTHH.

JlaboparopHas padora:

Ornpenenenre UMIYIbCa UIHEPTUN YACTHULBI
MIpH IBIYKEHUUB MarHUTHOM T1oJie (110
¢dororpadusim)

HelTpoHa. OnKCHIBaTh IPOTOHHO-HEUTPOHHYIO Mozebsapa. OnpenensaTh COCTaB AAep Pa3IuuHbIX
3JIEMEHTOB C OMOILLBIO TaduIBl Menzeneesa. M300pakaTs U 4UTaTh CXEMbI aTOMOB.

CpaBHUBATb CHIIY DJIEKTPUYECKOI0 OTTAIKUBAHUS POTOHOB U CHJIY CBA3U HYKJIOHOB BSJIpE.
Berauciars gedext Mace, S3HEpruio CBsI3U M YAEIbHYIO SHEPTHIO CBA3M KOHKPETHBIX aTOMHBIX SIIEP.
AHanM3UpOBaTh CBA3b YAEIBHOU SHEPTUHU CBA3H C YCTOMUUBOCTBIO sIIIEP.

IepeuncnaTs BUABI paJMOaKTUBHOTO paciaja aTOMHbIX siep. CpaBHUBATH CBOCTBA anb(a-, 6era- u
ramMMa-u3JIy4eHui.

3anuchIBaTh, O0BACHATD 3aKOH PaMOaKTHBHOI'O PacIa/ia, yKa3blBaTh IPAHUIBl €r0 NPUMEHUMOCTH.
OrnpeniensATh B KOHKPETHBIX CHTYALMAX YHMCIIO HEPACTIABLINXCA SIAEp, YUCIIO0

pacnaBIIMXCs sep, NEepHO Moaypactiaa.

3anuceIBaTh saepHble peakuur. OnpenensaTblIpoayKThl SAepHBIX peakuuil. PaccuuteiBaTh
SHEPrUYECKUI BBIXOJ ACPHBIX PEAKLIUI.

OnucpIBaTh MEXaHU3MBI JICJICHHS SAEP U LEMHOH AnepHoi peakunu. CpaBHUBATS SIIEPHBIE U
TepMOsiICpHBIE PEaKIHN

YuyacTBOBaTh B 00CYXK/ICHHHU MIPEUMYIIECTB U HEIOCTATKOB SACPHON SHEPTreTHUKU

Haxonuthb B uTepaType U MHTEpHETE CBEJEHHS 00 OTKPHITHH MPOTOHA, HEHTPOHA, paJMOaKTUBHOCTH,
0 TOJIY4EHHH U UCHIOJIb30BAHUH PAJAMOAKTHBHBIX H30TOIIOB HOBBIX XUMUYECKHX JJIEMEHTOB.
BBIIenATh poiib POCCHHCKUX YYEHBIX B UCCIIEIOBAHUSAX aTOMHOI'O 51/Ipa, OTKPBITHH CIIOHTAHHOTO
JIeJICHHUS si/Iep ypaHa, Pa3BUTHH SIEPHOH SHEPreTHKH, CO3AaHUH HOBBIX M30TONOB B DAAA
(O6benHEHHBII HHCTUTYT SAEPHBIX HCCIEeJ0BaHUM B I. JlyOHE).

['OTOBHTH NPE3CHTALMU U COOOIICHHS 110 M3YYCHHBIM TEMaM.




3HeMeHTap 3JIGMCHTapHBIe LIaCTHHBI HaBaTB OnpeACICHUC TIOHSTHI: AHHUT U,
® o IlepedncnaTs OCHOBHBIE CBOWCTBA 3IEMEHTAPHBIX YACTHII.
HBIC YHAAMCHTAJIbHBIC B3aUMOACUCTBUA. Boraenars rpynmnslaneMeHTapHbIX YacTHLL. [lepeduciaTh 3aK0Hbl COXPAHEHUs], KOTOPBIEC BBITOIHAIOTCS
JaCTHUIbI yCKOpI/ITeHI/I SJICMCHTAPHBIX YaCTHIL MPH IPEBPANICHHUSX YaCTHII.
2, OmnuceIBaTh MPOLECCHl AHHUTWISIIAY YaCTHI] 1
AQHTUYACTHI ¥ POXKICHUS IIEKTPOH-TIO3NTPOHHBIX T1ap.
HassiBate 1 cpaBHHBATH BUIBI (DyHIAMEHTAIBHBIX B3aUMOJIEHCTBHI.
OnuceIBaTh POl YCKOPUTEIEH B N3yIE€HUH JIEMEHTapHBIX YacTHII.
HaxoxuTs B mureparype 1 HHTEpHETe CBEIEHHS 00 HCTOPHH OTKPBITHS, SIIEMEHTAPHBIXYACTHI], O TPEX
JTarax B Pa3BUTHH (PU3HKH JIEMEHTApHBIX YacTHII.
OmnunceIBaTh COBPEMEHHYIO(DU3HIECKYIO KApTHHY MHpa.
T'0TOBHTH NpE3eHTAINHN M COOOIIEHNSI IO H3YJSHHBIM TeMaM
CTpoeHue BCeJIEHHOH S 4.
COJ‘IH@‘IH&?I COJ'[HeLIHaX CUCTEMA: IIaHEThI U MaJible Tena, I[aBaTB OonpeaCICHUC TIOHSITHIA: napcCeK, aCTPOHOMUYECKas €ANHUIIA, Hepmenﬂﬁ, ad)eﬂﬂﬁ, COJTHEYHOC 3.Dcrernueckoe
3aTMeHHe' TYHHOE 3aTMEHHE, IUTaHEeThl 3eMHOU TPYIIIbI, INIAHETHI-TUTaHTHI, aCTEPOUI, METEOD, BOCIIMTaHUE,
cucTema. cucrema 3 eMHﬂ_‘HyHa' CTpOGHI/Ie 1 SBOJTIOIHAA MeTeopuT, Qorocdepa, CBETUMOCTb, IPOTyOEpaHell, MyJIbcap, IpOTO3BE3/a, CBEPXHOBAs 4 .ICHHOCTY HayYHOT'O
CTpoeHI/Ie u | ConHna u 3BE31. KJ'IaCCI/I(bI/IKaHI/ISISBéSJI. 3Be3/1a,TalakTHKa, KBa3ap, KpacHOE CMEIIEHHE, TeopHs bonbioro B3pbeiBa, Bo3pact BeeneHHOM. [O3HAHMU,
SBOJTIOLIMS 3BE311BI U ICTOYHUKUMX SHEPTHH. Hab6monats JIyHy ¥ II1aHETHI B TeJlecKON. BEIIETSITE 0COOEHHOCTH CHCTEMBI3EMIIS - 7.9KOJIOrMYeCcKoe
B o r CoBpeMeHHLIE Jlyna.Pacrio3HaBath, MOAEINPOBaTh, HAOIIOATH JIYHHBIE U CONHEYHBIE 3aTMEHHS. BOCIUTaHUE,
CCIICHHOU aJTAKTHKA. p OOBSICHATH MIPUIIUBHI U OTIHUBBL. OnHchBaTh cTpoeHne CoMHEUHOH cucTeMbl. [lepedncisTh miaHeThl 8.amanrarms
54, IMPEACTABIICHUA O CTPOCHUH U 3BOJIIOITNHN 1 BU/IBI ManbIx Tesl. OnuckiBath crpoenneCorHua. HaGmoaaTs comHeuHble MATHA. obyuaromierocs K
BceneHHoii. CoOmtoaTenpaBuia 6e30MaCHOCTH MIPU HAaOIIOJEHUI U3MEHSIOLIMCS
. ConHua. YCIIOBHSIMH
.JIaﬁopaTopHasl paﬁOTa° . INepeuncaaTb TUIMYHBIC TPYNIIBI 3BE3]L, OCHOBHBIE (PM3MYECKHE XapaKTepPUCTHKH 3BE3]. OnuchIBaTh COLIMAJIBHON 1
OHpeIIeJ'ICHI/Ie nepuoaa O6paHICHI/I$I ABOWHBIX | »BOMIOLMIO3BE3] OT POXKICHUANO cMepTH. Ha3biBaTh camble sipkue 3BE3/1bI M co3Be3aus. [lepeuncnarsy | NpUPOAHOH Cpeasl.
3BE3] (1'[0 IeYaTHBIM MaTepI/IaJ'IaM). BUJIbI TAJIAKTUK, OMHCBIBATh COCTAB UCTPOEHHE raJlaKTUK. BBIAENATE MIICUHBIN ITyTh CpEAN APYTUX
Hab . ranaktuk. Onpenensats Mecto ConHeuHoH cuctemsl B I'anakTuke. OLeHUBATh MOPSIOK PACCTOSHHUM 10
A0TIOACHUST: . KOCMHYECKUX O0BEKTOB.
Beuepnue Habmonenus 38€31, JIyHsl n OmnuchIBaThH CYTh KPACHOTO CMELICHHUS U €ro
IIJIAHET B TGJ‘ICCKOHI/IJ‘II/I6I/IHOKJ‘IB. HUCITOJIb30BAaHUE TIPU U3YYEHUU T'aJIaKTHUK.
u . IIpuBonuth KpaTkoe uzIOKeHNe Teopur bonbIioro B3pbiBa U TEOpUH paciiupstonieiicss BeeneHHOM.
cCae10BaHMuE: . . PaGorats B mape u rpymne npu BbIIIOTHEHHU
I/ICCJ'IGI[OBaHI/IC JBWOKCHUS IBOUHBIX 3BE3 (HO MPAKTUYECKUX 3aJaHUM.
[IEYATHBIM MaTepI/IaJ'IaM) HUcnonb3oBate WMHTEpHET 115 MOKCKA H300paKEHUI KOCMUYECKUX 00BEKTOB 1 MH(popMaImu 00
HUXOCOOEHHOCTSIX.
Y4acTBOBaTh B 00CYIEHUHN N3BECTHBIX KOCMHUYECKUX HCCIE0BaHUHA. BbIensars copeTckue u
poccuiickue TOCTHXEHUs B 001aCTUKOCMOHABTHKHU U HCCIe0BaHUs KocMoca. OTHOCUTBCS C
YBa)KEHHEM K POCCUIICKUM Y4EHBIM M KOCMOHABTaM.
HaxonuTs B nmurepatype 1 UHTEpHETE CBEACHMS Ha 33J]aHHYI0 TEMY.
T'oTOBUTH Mpe3eHTAIMH M COOOIIEHHUSI [0 U3YUEHHBIM TeMaM
IToBTOpEeHN
e 7u

Peseps. 54




COI''TACOBAHO COI''TACOBAHO

IIporokou 3aceganust MO 3amectutenb aupekTopa no YBP H.H.Kanunun
ot 25.08.2023r. Nel [IpoTtoxon Nel ot 28.08.2023r.
PykoBoaurens MO
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