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IlogcHuTEenpHAY 3aIIUCKa

Pabouas nporpamma no ¢usuke w1t 10-11 kaaccoB pazpaboTaHa B COOTBETCTBHH C IIPHMEPHOM POTPaMMOit
CpEeIHETO MOJHOTO 0011ero 00pa3oBaHus, ¢ yueToM TpeboBaHU (heaepatbHOr0 KOMIIOHEHTA
roCyIapCTBEHHOI0 CTaHJapTa CpeAHEero oouiero oopasoBaTeabHOro cTanaapra. [Ipu cocraBnenun
IPOrpaMMbl aBTOP PYKOBOACTBOBAJICA:
e basucHbM yueOHbIM TuTaHOM MKOYVY «Maiickas COLL»
e Pabouas nporpamma 1o ¢usuke opueHTHpoBaHa Ha yueOHuku Msikumes I'. 5., ByxoBues b.b.,
Cotckuit H.H. «®u3uka-10» u «®Pusuxa 11»

Oo0mas xapakTepucTHKa y4eOHOr0 mpeaMeTa
Odwu3nKa Kak Hayka 0 HanOoee 00X 3aKOHAX MPUPOJIBL, BBICTYIAs B KAYECTBE YUEOHOTO MPeMETa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 oKpykatoiieM mupe. OHa pacKpbIBaeT poJib
HAYK{ B 9KOHOMHYECKOM H KYJIFTYPHOM Pa3BUTHHU 00IIECTBa, CIOCOOCTBYET (YOPMUPOBAHUIO
COBPEMEHHOI'0 Hay4YHOI'0 MUPOBO33peHus. s pemenns 3a1a4 GopMUpoBaHUs OCHOB HAYYHOT'O
MHUPOBO33PEHHUS, PA3BUTHS HHTEIUICKTYAJIBHBIX CIOCOOHOCTEN U MMO3HABATENbHBIX HHTEPECOB
IIKOJIbHUKOB B IMPOLIECCE U3YUCHUA (I)I/I?:I/IKI/I OCHOBHOC BHUMAHUC CJICOAYCT YACIATh HC NIEpCaadc CyMMbI
TOTOBBIX 3HAHMH, a 3HAKOMCTBY C METOIaMHU HAyYHOT'O ITO3HAHUS OKPY’KAIOLIEr0 MUPa, IOCTAHOBKE
npobieM, TpeOYIOIINX OT YYalluXCsl CAMOCTOSITENBHON ASATEFHOCTH 10 MX pa3pellieHnIo. 3HaHne
($U3MIECKUX 3aKOHOB HEOOXOMMO TSl U3yUeHUS] XUMHUH, OMOJIOTHH, (PU3NIECKON Teorpadu,
texaonoruu, ObX.
Kypc ¢usuku nporpamMme cpeaHero (MOIHOr0) 00Iero 00pa3oBaHus CTPYKTYPUPYETCsl Ha OCHOBE
(bu3NUECKUX TEOpUil: MEXaHUKa, MOJICKYIApHas (U3UKA, HJIEKTPOANHAMUKA, 3JICKTPOMAarHUTHBIE
KOJIeOaHUs U BOJTHBI, KBAHTOBas (hU3HKA.
Oco0eHHOCTBIO TIpeIMeTa pU3MKa B yueOHOM TIaHe 00pa30BaTeIbHOM MIKOJBI SBISETCS 1
TOT (haKT, YTO OBJIAJICHUE OCHOBHBIMH (PU3NUECKUMH MOHSATHAMH U 3aKOHAMHU Ha 0a30BOM YPOBHE CTaJIO
HEOOXOMMBIM MPAKTUYECKHU KAKIOMY YEJIOBEKY B COBPEMEHHON KHU3HHU.

Poanb ¢u3uyeckoii moaroroBkm B o01eM o0pa3oBaHMHM COBPEMEHHOT'O YEIOBEKAa CTABUT CIEAYIOIINE
neau odyyenusi pusuke:

o OBJIAJICHUC CHCTEMOH (I)I/I3I/I‘IGCKI/IX 3HaHUK W YMGHI/Ifl, HeO6XO,Z[I/IMBIX A1 IpUMCHCHHA B
HpaKTH‘leCKOﬁ ACATCIIBHOCTU, U3YUCHUS CMCKHBIX NTUCHUIIIINH, ITPOJOJIKCHUA 06p3.30BaHI/I$I;

o pPa3BUTUEC JIOTHMYCCKOI'0 MBINUICHUA, MPOCTPaHCTBECHHOI'O BOO6pa)KeHI/I$I, aJII‘OpHTMPI‘IeCKOﬁ
KyIbTypbl, ~KPUTHYHOCTH MBIIUIGHWS Ha  ypOBHE, HeoOXoamMoMm ausi  Oymymiei
podeCCHOHATEHON IEATEIFHOCTH, a TAKXKE TOCIEAYIOMEro 00yIeHHS B BBICIIICH IITKOJIC;

e (dopMHpOBaHHE TIPEACTABICHUN 00 HIesx W MeToAax (U3MKH KaK YHHUBEPCATHLHOTO
A3blIKa HAyKd U TEXHUKHU, CPEICTBE MOJECIMPOBAHHUS TPOIECCOB U  SBICHHIA,
[TproOperenne 3HAHUN U YMEHUH I UCIIOJIB30BAHUS B MMPAKTUUYECKON JIEATEIHHOCTH U
MMOBCETHEBHOMW KU3HU

e OsnageHue crnoco0aMu TO3HABaTENbHON, MH()OPMAIMOHHO - KOMMYHUKAaTUBHOU H
pedIEeKCUBHON NEITEIHHOCTH

e (OcBoeHue TMO3HABATEIbHOW, WH(POPMAIMOHHON, KOMMYHHMKATHUBHOW, pedIeKCUBHOMN
KOMIIETECHLIUEN.

Hens u 3aga4n, pemaeMsplie NP peaju3anuu padodeil MporpaMmel o pu3nKe



. oceoenue 3Hanuil o PyHTaMEHTAIBHBIX (PM3WYECKUX 3aKOHAX M MPUHIUIAX, JIEKAIIUX B OCHOBE
COBpPeMEHHOM (hM3MYECKOM KapTHHBI MHpa; Hamboyee BaXKHBIX OTKPBHITHAX B 00JIaCTH (DHU3HKH,
OKa3aBIINX OMpPEIENoNIee BIMSIHIE Ha Pa3BUTHE TEXHUKA M TEXHOJOTHH; METOJaX HAyYHOTO
MTO3HAHMSI TPUPOJIBI;

. 06/1a0eHUe YyMeHUusAMU TIPOBOJIUTH HAOIOJCHMS, IUIAHUPOBATh U BBIMNOJHATH JKCICPUMEHTHI,
BBIBUTaTh THUIIOTE3bl W CTPOHUTH MOJEIH, NMPUMCHATH IMOJyUYEeHHBbIC 3HaHUSA MO (Qu3MKe s
O0OBSICHCHHS pPa3HOOOpPA3HBIX (HU3MYCCKHUX SABJICHWH W CBOWCTB BEIIECTB;, IPAKTHICCKOTO
WCTIONB30BaHUS  (PU3MYECKWX 3HAHWW; OICHWBAaTh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
nHpOpMaLUH;

. Ppazeumue TIO3HABATEIFHBIX HHTEPECOB, HMHTEIUIEKTYadbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mpoliecce MPUOOPETEHNs 3HAHUIH U YMEHUH 10 (PU3HKE C UCIOIB30BaHUEM PA3MYHBIX HICTOYHUKOB
nH(GOPMAITUU U COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHIA;

. éocnumanue YOCKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB IPHUPOJBI;, HCIOJIb30BaHUS
JNOCTHKCHUH (U3MKKM Ha OJaro pasBUTHS YEIOBEYECKOW LMBUIM3AIMM, HEOOXOIUMOCTH
COTPYJHHYECTBA B TPOIECCE COBMECTHOTO BBIMOJIHEHHUS 3a1ad, YBaXKUTEIBLHOIO OTHOIICHHUS K
MHEHUIO OIIIOHEHTa NIPpH 00CYKISHUH ITPOOJIEM €CTECTBEHHOHAYYHOTO COAEPIKAHMUS; TOTOBHOCTH K
MOpaHbHO-STH‘-ICCKOIZ OLICHKC MCII0Jb30BaHNd HAYYHBIX I[OCTH)KGHHﬁ, YYyBCTBAa OTBCTCTBCHHOCTH 3a
3alIUTy OKPYXaOUIE Cpebl;

. HCIMOJIb30BAHUE TPHOOPETEHHBIX 3HAHMNA W YMEHHMH [UIS pEIIeHHsS MPAKTHYECKUX 3aaad
MMOBCETHEBHOW JKW3HHU, o0ecreueHnsi Oe30macHOCTH COOCTBEHHOW JKW3HHW, PAIMOHAIBHOTO
MIPUPOIOTIONH30BAHUS U OXPAHBI OKPYKAFOIIEH CPeIb.

MecTto npeaMeTra B 6a3MCHOM Y4eOHOM IUIaHE IIKOJIBI

Kypc ¢msukm 10-11 xmacca cTpyKTypUpOBaH Ha OCHOBE (PHM3MYECKHX TEOpHH: MEXaHHKa,
MOJIeKyJIsipHast (HU3MKa, TEPMOJIMHAMUKA, BJIEKTPOCTATHKA, IOCTOSHHBIA 3JIEKTPHUUECKUHA TOK,
MarHUTHOE TII0JIe, KOJIeOaHWs W BOJHBI, ONTHKA, BJIEMEHTHI TEOPHUH OTHOCHTEILHOCTH, HM3Y4YE€HHE H
CHEKTpHI, KBaHTOBAasA (U3UKa, (PU3MKA aTOMa U aTOMHOTO s1/ipa, CTpoeHne BeeneHHoi.

OdenepanbHblii 6a3uCHBIN MaH OTBOAUT 136 vacoB it 00pa3oBaTelbHOTO M3ydeHWs (QU3MKH Ha
06a30BOM ypoBHE H3 pacuéTa 2 yaca B HEJIEIIO.

Jannast pabouas mporpamma cocTaBiieHa u3 pacyera 136 gacoB (34 yueOHBIX HemenH), 1o 2 4yaca B
Henemo: 68 yacoB 10 knacce, 68 yacoB B 11 xiacce.

Pabouas nporpamma npegycMaTpuBaeT NpoBeACHUE KOHTPOJIBbHBIX padoT

®opMBbI OPraHu3aluy 00pa3oBaTeILHOTO NMporecca

BrinonHenue naHHON mporpaMMbl MPEAYCMAaTPUBAET MCIOJIB30BAHUE CIEAYIOLUIUX TEXHOJOTUH,
(GhopM U METOMIOB MpenoaaBaHus PU3UKH:
JIM9HOCTHO-OpUEHTHUPOBAaHHOE OOYYEHHE, MPOEKTHAs, TEXHOJOTHS TECTHPOBAHUS, CaAMOCTOSTEIHLHOE
W3YYEeHUE OCHOBHOW M JIOMOJHUTEILHOW JIUTEPaTyphl, MPoOIeMHOE OOydeHHE, SKCIePUMEHTATbHBIC
3a/laHus, HallMCaHKe U 3ammTa pedepatoB u JIp.



Tab6auna 1: Yueono-remarnuecknii miian 10 xiacce

Ne KonuuectBo B Tom uncne
4acoB
/i Tema YPOKH 7TabopaTopHbIe KOHTPOJIbHBIE
3aHATHS paboThI
1 Beenenne 1 1
2 Kunemaruxka 9 8 1
3 JluHamMuKa 14 12 1 1
4 OCHOBBI MOJICKYJISIPHO-KHHETHUECKON TEOPHH 14 13 1
5 OCHOBBI TEPMOIUHAMHUKHI 6 5 1
6 DJeKTpoCcTaTHKA 10 9 1
7 3aKOHBI TIOCTOSIHHOTO TOKa 8 5 2
8 DIEeKTPUUYECKHIA TOK B Pa3IUYHbIX Cpefax 6 6
10 | Uroro 68 59 3 6
Tabauna 2: YueOHo-TemaTnueckuii mian 11 knace
Ne /it Tema Kommuect  BO B Tom uncie
1acoB YPOKH 71a00paTOpHbIE  [KOHTPOJIbHbIE
padoTet paboThl
1. MarsauTHOE TI07IE 5 5
2. DneKTpoMarHuTHas HHIYKIUS 7 5 1 1
3. DJeKTPOMarHUTHBIE KOJIeOaHHs ¥ BOJHBI 10 10
4. Onruka 15 12 2 1
5. KBanroBas ¢usuka 17 14 1 2
6. [ToBTOpeHue. 14 14 1
Bcero gacos 68 59 4 5
IIporpamma 10 kaacc. CoaeprxaHue yueOHOro MmaTepuasa.
(68 yacos, 2 yaca B He/IeJII0)
@Du3nKa U MeTOAbI HAYYHOro no3HaHus. (14ac)
Uro usyyaer pusuka. Pusnyeckue spiaeHus. HabmoaeHus u onbit. HayuHoe MUpOBO33peHHE.
Kunemaruka (9 yacoB)
Mexanuueckoe Osudicerue, 8udvl 0sudicenull, e2o xapakmepucmuxu. Pasnomepnoe Oeudicenue
men. Ckopocmv. Ypasnenue pasHomeproeo Ogudicenus. I pagurxu npamMosuHeiHo2o O08UICEHUS.

Cxopocmbs npu HepagHomepHom Ogudicenuu. lIpsamonunelinoe pagnoyckopentoe ogudicenue. J{gudicerue
men. [locmynamenvhoe osudcenue. Mamepuanvhas mouxa.

JleMoHCcTpanuu:
OTHOCHUTENBHOCTE JABUKCHHS.

agprwbdE

[IpsiMonMHEMHOE U KPUBOJIIMHEWHOE IBU)KEHHUE.
3anuch paBHOMEPHOTO M PAaBHOYCKOPEHHOT'O IBYKEHHUSL.
[Tamenwne Ten B BO3Myxe U 0€3BO3MYITHOM MTpOCTpaHCTBe (Tpyoku HrroToHa)
Hampasnenune ckopocTH Mpu IBMKEHHUHU Tella TI0 OKPY>KHOCTH.

3Hamp: TIOHATUSA: MaTcpuajibHagd TOYKAa, OTHOCUTCIHLHOCTL MCXAHUYCCKOI'0 IBUKCHHA, IMYThb,

nepeMenicHre, MTHOBCHHAs CKOPOCTh, YCKOPEHHE, aMILTUTYIa, IEPHO/, YaCTOTa KOJICOaHHIA.
Yumemus: monp30BaThC CeKyHIOMEPOM. VI3MepsITh M BRIYUCIATH (PU3NUIECKHUE BETUMINHBI (BpeMS,

paccrosiHue,
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KMHEMAaTHYECKHUX BEIMYMH OT BPEMEHH, NIPH PABHOMEPHOM U PAaBHOYCKOPEHHOM JBIDKEHUSX. PemaTh
MpocTeiiine 3aJaud Ha OIpelNeNeHUe CKOPOCTH, YCKOpPEHHA, MyTH M TMepeMelleHHus INpu
PaBHOYCKOPEHHOM JBW)KEHUHM, CKOPOCTM M YCKOPEHHUS IpU JABIKEHUH TeJa IO OKPYKHOCTH C
MOCTOSIHHOH TI0 MOJYNIO CKOPOCThIO. M300pakaTh Ha dYepTexe MPH PELICHWH 3ajJad HampaBICHUS
BEKTOPOB CKOpPOCTH, ycKopeHus. PaccumTeiBaTh TOpMO3HOM myTh. OlLIEHMBaTh U aHAJIU3UPOBATH
uHpopmarnmio mo teme «Kunemarmkay copepikamiyrocst B coobmeHusix CMU, MutepHere, Hay4HO-
HOITYJISIPHBIX CTaThAX.

Junnamuka (14 yacoB)

Bszaumooeiicmeue men 6 npupoode. AHenenue umepyuu. I saxon Hviomowna. Hnepyuanvhule
cucmemwvl omcuema. Ilonamue cunvl - kax mepvi g3aumooeticmeus mei. 1l 3axon Hotomona. Il 3axou
Hviomona. Ipunyun omnocumensnocmu I anunes. Henenue macomenus. I pasumayuonnvie cunvl. 3aKon
scemupHnozo msazomenus. llepsas xocmuueckas ckopocms. Bec mena. Hesecomocmv u nepezpysxu.
Hedhopmayus u cuna ynpyeocmu. 3axon I'vka. Cunvl mpenus. Munynve mena u umMnyisc cuivl. 3aKoH
coxpanenusi umnyavca. Peaxmuenoe oOeuocenue. Paboma cunvl. Mexanuueckas sHepeus mena
(nomenyuanbHas U KUHEMU4ecKas). 3aKoH COXpaneHus: U NPespaujeHust IHepUul 8 MEXaHUuKU.

Jlabopamopnasn paboma Nel «3yueHue 3aKOHa COXPAHCHUS MEXaHUUYECKOM SHEPTUM.

JdemoHcTpanuu:

6. IlIposiBieHUE MHEPIIHH.

7. CpaBHEHHE MacCHl TeJl.

8. Bropoii 3akon HrroToHa

9. Tperwnii 3akoH HetoToHA

10. Bec Tena mpu yCKOPEHHOM MOAbEME U MTaeHIH Tea.

11. HeecomocTb.

12. 3aBUCHMOCTH CHIIBI YIIPYTOCTH OT BEIMYHHEI 1e(hOpMAaITUH.

13. Cuuibl TpEeHHUS TOKOS, CKOJIBKECHUS U KaueHUsI.

14. 3axoH coxpaHEHUS UMITYJIbCA.

15. PeakTHBHOE JBMKEHUE.

16. M3MmeHeHue 3HEPrUu Tejia MPU COBEPILICHUH PabOTHI.

17. Tlepexon moTEHIMATBEHOM SHEPTHH TENNAa B KUHETHUECKYIO.

3Hamb: TIOHATHUS: Macca, cuiia (Cuiia TSDKECTH, CHJla TPEHHs, CHJIa YIIPYToCTH), BEC, HEBECOMOCTb,
HMITYJIbC, MHEPITHAIbHAS CHCTEMAa OTCYeTa, paboTa CHIIbI, MOTEHITMATbHAS M KHHETHIECKas YJHEPTHs,

3aKkoHBI W TIPUHIMUNBL 3akoHBl HBIOTOHA, MPUHIMI OTHOCHTEIHLHOCTH [amuies, 3aKoH
BCEMHPHOTO TATOTECHWSI, 3aKOH [ 'yKa, 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIEKEHUS OT CHJIBI JaBJICHUS, 3aKOH
COXPaHEHUs UMITYJIbCa, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU.

IIpakTHueckoe NpUMEHEHUE: ABUKEHUE HCKYCCTBEHHBIX CIYTHUKOB IOJ JCHCTBUEM CHIIBI
TSXKECTHU, PEaKTUBHOE JIBUXKEHUE, yCTpocTBO pakeTsl, KIIJ] MaluH 1 MeXaHu3MOB.

Ymemsb: n3MepATh U BEIYUCIATH (PU3MUECKUE BETMYUHBI (MACCy, CHUITY, JKECTKOCTh, KO3 PUIIMESHT
TpeHHs, UMIYJbC, padory, MomHocTh, KI1/[ MexaHn3MoB,). UnTath U CTPOUTH TpadUKy, BEIPAKAIOIINES
3aBUCHMOCTH CHJIBI YIPYTOCTH OT Aedopmanuu. Pemate mpocTeiiiye 3aadun Ha ONPENEICHHE MAacChl,
CUJIBI, UMITyJIbCa, paboThl, MontHOCTH, dHepruu, KIIJ. M3o0pakats Ha depTexe MpU PEUIeHUU 3ajad
HaIpPaBJIEHUs] BEKTOPOB YCKOPEHHS, CHJIBI, UMIyJbca Tela. PaccUMThIBaTh CHIIBI, JEWCTBYIOIINME Ha
JIETYHMKA, BBIBOJSAINETO CaMOJIET W3 NMUKHPOBAHUS, W HA JBWKYIIUICS aBTOMOOWIb B BEPXHEH TOUKE
BBIITYKJIOTO MOCTA; OMPEIEATh CKOPOCTh PAKETHl, BaroHa MPH aBTOCIENKE C HCIIOI30BAaHHUEM 3aKOHA
COXpaHEHHUSI MMITyJIbCa, a TAaKKe€ CKOPOCTh Tella MPH CBOOOJHOM MaJE€HWU C WCIOJIH30BAHMEM 3aKOHA
COXpaHeHUs1 MexaHndeckol sHepriun. OICHUBATh H aHAIM3UPOBATh HHPOPMAIIUIO TI0 TeMe «J{nHaMuKay»
conepkantytocs B coodmenusx CMU, MatepHeTe, HayYHO-TIOMYJIAPHBIX CTATHSIX.

OCHOBBI MOJIEKYJISIPHO-KUHETHYeCKO0i Teopun (14 yacoB)
Cmpoenue sewjecmsa. Monexyna. OcHO8Hble NONONCEHUSL MONEKYIAPHO-KUHEMULECKOU Mmeopuil

cmpoenus geujecmad. IKCHePUMEHMANbHOE 00KA3AMENbCHBO OCHOBHBIX NOJOICEHUL MEeOPUU.
Bpoynosckoe asmkenue. Macca monekyn. KonndectBo BemectBa. Cmpoerue 2a3000pas3HblX, HCUOKUX U
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meepobix men. HoeanvHulii 2a3 8 MONeKyIapHO-KUHemudeckou meopuu. CpeHee 3HaUeHNE KBaapaTa
ckopocTH MoJieKkysl. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHOKHHETHYECKOW Teopun. TemmnepaTypa u
TEIIOBOE paBHOBecHe. AOcomoTHas Temreparypa. TeMmepaTypa - Mepa cpeiHeil KHHETHYECKON
sHeprun. Mzamepenne ckopoctu MoJieKysl. OCHOBHBIE MaKpOIapaMeTphI rasza. YpasHeHue coCmosiHus
uodeanvHozo 2aza. I'a30Bble 3aKOHBI. 3aBUCUMOCTD AABJICHUS HACBHIILICHHOTO Mapa OT TeMIIEPaTyphl.
Kunenune. BnaxxnocTs Bozayxa u ee usmepenue. Kpucramimueckre U aMmopgHbIe Tena.

JdemoHcTpanuu:

18. OmsITHL, HOKa3BIBaIOIIKME OCHOBHEIE mTonoxeHust MKT.

19. MexaHMYeCKyIO MOJIEb OPOYHOBCKOTO JIBHKCHUSI.

20. B3anMoCBS3b MEXIY TEMIIEPaTypO, JaBJICHUEM U 00BEMOM ISl TAHHOW MacChl
rasa.

21. W3zorepmuueckuii mporecc.

22. W3zobapHsiii iporiecc.

23. H3zoxopHslii mporiecc.

24. CpoiicTBa HACBHIIIICHHBIX MAPOB.

25. Kunenue BOJBI PU MOHWKCHHOM JIaBJICHUH.

26. YcTpOHCTBO MPHUHINIT ICUCTBUS IICUXPOMETPA.

27. KoHaeHCaMOHHBIN TUTPOMETP, BOJIOCHON TUTPOMETP.

28. Mopenu KpUCTAITNIECKAX PEIICTOK.

29. Pocr kpuCTaIIoB.

3unamo: TOHATHA: TEIUIOBOE IBIDKCHUE YACTHI[; MAaCChl M Pa3Mepbl MOJICKYJ; WACAIBHBIA Tas;
M30TEPMUYECKUI, HM30XOPHBIA, H300apHBI M anuadaTHBI MPOLECCH; OpPOYHOBCKOE JIBH)KEHHE;
Temreparypa (Mepa cpefHel KHHETHYECKOH SHEPTUU MOJIEKYJ); HACHIIICHHBIC U HEHACHIIIEHHEBIE Taphl;
BJI&XKHOCTh BO3/yXa; aHU30TPOIMH MOHOKPUCTAIIIOB, KpUCTAIIMUECKHEe U aMOp(dHbIe Tena; yrnpyrue u
IIaCTUYECKHE e opMallvy.

3akoHBI B (QOPMYJIBI: OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETUYECKOH TEOpuH, ypaBHEHHE
MenneneeBa — KitaneiipoHa, CBs3b MEX/Ty MapaMeTpaMy COCTOSHHSI T'a3a B U30IIpoIieccax.

HpaKTI/I‘IeCKOG IMPUMCHCHHUEC: UCIIOJIb30BAHNUC KPUCTAJUIOB U APYTrUX MAaTCPUAJTIOB U TEXHUKCE.

Ymemy: pemiath 3a1aui Ha pacueT KOJIMYECTBA BEIIECTBA, MOJISAPHOW MacChl, C HCIOIb30BaHUEM
OCHOBHOTO YypaBHEHHS MOJICKYJIIPHO-KHHETHYECKOW TEOpHH Ta3oB, YypaBHEHUs MeHzeneeBa -
Knaiinepona, cBsi3M CcpefHEH KWMHETHYECKOW OJHEPTUM XAaOTHYECKOTO JBW)KEHHS MOJIEKYT U
Temrieparypsl. UnTate ¥ CTPOUTH IpadyKu 3aBHCUMOCTH MEX]y OCHOBHBIMU ITapaMETPaMH COCTOSHHS
raza. [lomp30BaTbesi NMCHXPOMETPOM; ONPEAETATh SKCIEPUMEHTAIBHO IapaMeTphl COCTOSIHUSI Ta3a.
OneHuBaTh U aHATU3UPOBaTh MH(pOpMaKio MO TeMe «OCHOBBI MOJIEKYJISIPHO-KHHETHUECKONH TEOPHH»
conepranryiocs B coobmennsx CMU, MHTepHeTe, HAydHO-TIOMYIAPHBIX CTATHAX.

OcCHOBBI TEpMOIMHAMUKH (6 4acOB)

Buympennss suepeus. Paboma 6 mepmoounamuke. Konuuecmeo meniomsi. YoenvHas
mennoemkocms. Ilepeviti  3axon mepmoounamuky. [Ilopsdox u xaoc. Heobpamumocmo
mennosvix npoyeccos.] Ilpunyunst Oelicmsus mennogozo osucamensi. /BC. [uzenv. KII/]
Meni08vlx 0gueamerell.

JleMoHCTpauu:

30. CpaBHeHHE YACTBHON TEIIOEMKOCTH IBYX Pa3IMUYHBIX YKHUKOCTCH.

31. U3MmeHeHMe BHYTpEHHEN SHEPTUH TEIa MIPH TEILTONEPEaade U COBEPIIEHUH PabOTHL.
32. U3MeHeHMe TEMITEPATYPHI BO3AyXa IIPH aqnabaTHOM PaCIIHPEHUH U CIKATHH.

33. IlpuHuHMI AeHCTBUSA TEIJIOBOH MAlllUHBL.

3namb: TOHSATHUSA: BHYTPCHHAA OHEPIrusd, pa60Ta B TCPMOIMHAMHKE, KOJIUYCCTBO TEIIOTEI,
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yeIbHas TeII0EMKOCTh HE0OOPAaTUMOCTh TETUIOBBIX MPOIIECCOB, TETUIOBBIC JIBUTATEIH.

3aKkoHbI 1 (HOPMYIIBL: IEPBBIN 3aKOH TEPMOTUHAMHUKH.

[IpakTHueckoe MpUMEHEHHE: TEIIOBBIX JBUTATEICH Ha TPAHCIIOPTE, B SHEPIETHKE U CEIIbCKOM
XO03SMCTBE; METOIbI MPOMUITAKTUKY B OOPHOBI C 3arpsI3HEHUEM OKPYKAIOIIECH CPE/IbI.

Ymems: pemarp 3a7aun Ha NPUMEHEHHUE TIEPBOTO 3aKOHA TEPMOAMHAMUKH, Ha pacdeT paboThl
raza B u3obapHom mpouecce, KIIJ[ TemnoBeix nBurareneit. Beruucisare, paboTy raza ¢ MOMOIIBIO
rpadguka 3aBUCHMOCTH HaBJICHHS OT oObema. OICHWBATh W aHAIU3UPOBATh MHGOPMAIHMIO IO TEME
«OCHOBBI TEPMOJWHAMUKIY) coJepkainytocs B coodmenusx CMU, MHTepHeTe, HAYYHO-TIOMYISPHBIX
CTaThsIX.

OcHOBbI TEPMOAMHAMMKM (6 YacoB)

Buympennsisn snepeus. Paboma 6 mepmoounamuke. Konuuecmeo meniomol. Yoenvhas menioemkocme.
Iepsuvlii 3axon mepmoounamuku. [Tlopsioox u xaoc. Heobpamumocms mennoswix npoyeccos.] [punyunsi
Oeticmeust menniosozo osueamens. JBC. Jusens. KII/[ mennogvix 0guecamernetl.

JemoHcTpauuu:

30. CpaBHeHHE yIeTbHON TEITIOEMKOCTH JIBYX PA3INYHBIX KUIKOCTEH.
31. H3meHeHmWe BHyTpEHHEH SHEPTUU Tela MMpH Terionepeaade U COBEpIIeHIH pabOTHI.
32. H3meHeHue TeMIlepaTypbl BO3AyXa MpH auadaTHOM PacIIuPEHUH U CKATHH.
33. [lpuHUUMI ASHCTBUS TEIJIOBON MAIllUHBI.
.

3uamy: TOHATHS: BHYTPEHHSS SHEprus, paboTa B TEPMOAMHAMHKE, KOJIUYECTBO TEIJIOTHI,
yIeNbHas TETUIOEMKOCTh HEOOPaTUMOCTh TEIUIOBBIX MPOLIECCOB, TEILIOBHIC JBUTATEIH.

3akoHBI ¥ (HOPMYIIBIL: IEPBBIA 3aKOH TEPMOTUHAMUKH.

IIpakTHueckoe MpUMEHEHHE: TEIUIOBBIX IBUTATENEeH Ha TPAHCIOpPTE, B SHEPTeTUKE U CEbCKOM
XO3AHCTBE; METOABI MPOMUIAKTHKH U OOPBOBI € 3arPsA3HEHUEM OKPYKAIOIIEH CpeIbl.

Ymems: pemare 3a7aun Ha MPUMEHEHHUE TIEPBOTO 3aKOHA TEPMOJMHAMHKH, HA pacdyeT padoThI
raza B u3zobapHom mpouecce, KIIJ| temnosbix asurateneid. Boprumcnsats, paboTy raza ¢ MOMOLIBIO
rpaduKa 3aBHCHMOCTH JaBiieHHs OT oObema. OueHHBAaTh M AaHANM3UPOBaTh WHPOPMALMIO 1O TEMe
«OCHOBBI TEPMOAMHAMUKW) conepkamytocs B coobmenusix CMU, MHrepHeTe, Hay4HO-TIOMYJISPHBIX
CTaThbsIX.

3aKoHBl M (OPMYJIBI: OCHOBHOE YPaBHEHHE MOJIEKYJSIPHO-KMHETUYECKOH Teopuu, ypaBHEHHE
MenneneeBa — KuamneiipoHa, cBS3b MEXAy MapaMeTpaMH COCTOSHUS ra3a B U30MPOLEccax.

HpaKTI/I‘IeCKOC IIPUMEHCHHUEC: UCITOJIB30BAHUEC KPUCTAJUIOB U APYTUX MAaTCPUATIOB U TEXHUKCE.

Ymemy: pemate 3a7jaul Ha pacueT KOJIMYECTBA BEIIECTBA, MOJIIPHONW MacChl, C UCIOJIb30BaHUEM
OCHOBHOT'O YpaBHCHUA MOHGKyanHO-KHHGTH‘-IGCKOﬁ TCOpHUKU Ta30B, YPaBHCHHA MeHneneeBa -
Knaiinepona, cBs3uM CpelHEH KUHETHYECKOM 5SHEPrMM XAOTUYECKOTO JBMIKEHUS MOJIEKYJI H
TEMIICPATYPHI. YuraTth 1 CTpOUTH Fp&(i)I/IKI/I 3aBUCUMOCTHU MECXKIY OCHOBHBIMU IapaMe€TpaMu COCTOAHUA
raza. [losp30BaTbCsi NCUXPOMETPOM; OHPEAEIATh SKCIEPUMEHTAIBHO IapaMeTpbl COCTOSIHUS Ia3a.
OneHuBaTh M aHATU3UPOBaTh MH(pOpManKio Mo TeMe «OCHOBBI MOJIEKYJISIPHO-KUHETHUECKONH TEOPHH»
conepxamtytocs B coodmenusix CMU, MarepHeTe, HayYHO-TIOMYJIAPHBIX CTAThSIX.

OCHOBBI AJIEKTPOIMHAMUKH
OnekrpocTtatuka (10 yacon)

Yro Takoe anekTpoauHaMuka. CTpoCHHE aToMa. DieMeHmapHblll JIeKmMpUusecKull 3apso.

Onektpu3zanus Tei. J[Ba poaa 3apsiioB. 3aKoH coxpaneHus 31eKmpuiecko2o 3apsaoda.

OO0BsicHeHue TIporiecca dIeKTpu3amuu Teil. 3akoH Kynona. drnekmpuueckoe nore.

HampspkeHHOCTB 2neKkTprueckoro nois. [Ipunnun cynepno3zunnii noneil. CUII0Bble TUHUU
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JNEKTPAYECKOTro noss. [IpOBOJHUKY U IUINEKTPUKH B eKTpuyeckoM rnose. [omspusanus
JudIIeKTpuKa. IloTeHnman 3neKTpOCTaTUYECKOTO MO U Pa3HOCTh ITIOTEHIIMAYOB.
Konnencaropsl. HazHaueHue, ycTpoOMCTBO U BUABI KOHJIEHCATOPOB.

JemoHcTpauuu:

33. DnexTpuzanys TeJl TPEHHEM.

34. BzaumozeiicTBUE 3apsIOB.

35. YCTpo#CTBO ¥ NPUHIIKIT ACHCTBHUS 3JICKTPOMETA.
36. DnexTpudeckoe Mmoje ABYX 3apsDKEHHBIX IMApUKOB.

37. DnexTpudeckoe Mmojie IBYX 3apsKCHHBIX TUIACTHH.
38. IIpoBOIHUKH B SIIEKTPUIECKOM MOJIE.
39. YcrpoicTBO KOHACHCATOPA TOCTOSHHON U TIEPEMEHHON €MKOCTH.

40. 3aBUCHMOCTE QJICKTPOCMKOCTH IIJIOCKOI'O KOHACHCATOPa OT IIomaau IjIacTuH,
pacCcTodHuA MCKAY HUMU U I[I/ISJIGKTpI/I‘IeCKOfl MMPOHNUIIACMOCTBIO CPEIBI.

3nams: MOHATHS: JIEMEHTAPHBIN IEKTPUUECKUH 3apsijl, NIEKTPUUECKOE T10JIE;
HaIlpsDKEHHOCTh,  Pa3HOCTh  NOTEHLMAJIOB, HANPSKEHHUE,  AIEKTPOEMKOCTh,  JUAJIEKTpUYECKas
MPOHULIAEMOCTb.

3akonsl: Kynona, coxpaneHus 3apsiaa.

[IpakTHueckoe TpUMEHEHHWE: 3alluTa MpPHOOPOB M OOOpPYMOBaHHWS OT CTATHYECKOTO
ANEKTPUYECTBA.

Yuems: pemiate 3a7aud Ha 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsiaa U 3akoH KynoHa; Ha
JIBIDKEHUE W PAaBHOBECHE 3APSIKEHHBIX YacTHL] B AJICKTPUUYECKOM II0JI€; HA PAcueT HANPSLKEHHOCTH,
HaIpsKCHU, pa6OTI)I QJICKTPUYCCKOI'O IIO0JId, JJICKTPOCMKOCTH. OIIeHI/IBaTI) U aHaJIMU3UpOBaATH
uHGOPMAIUIO TI0 TeMe «DJICKTPOCTaTHKa» cojepxaliytocs B coodmenusx CMU, MurepHeTe, HaydyHO-
IMMOMYJIAPHBIX CTAThAX.

3aKOHBI TOCTOSTHHOTO TOKa (8 4acoB)

Onekmpuueckuti mok. Cuina Toka. Y cloBuUs, HEOOXOAUMBIE JIJIsl CYIIIECTBOBAHHUS
AIEKTPUIECKOTO ToKa. 3akoH OMa JIJIsl yyacTKa 1enu. DJIeKTpruueckas 1emns. [locnenoBarenpHoe
U MapajuleJIbHOe COeIMHEHNE TIPOBOJHUKOB. Pab0Ta M MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
OnexTpoaBrkynias cuia. 3akoH Oma Juist TOJHOM LIETIH.

Jabopamopnas paboma Ne2 «3ydeHue MOCIEAOBATENBHOTO M IMAPAIIICIEHOTO COCIUHEHUS
MIPOBOJTHUKOBY.
Jlabopamopnas paboma Ne3 «3mepenne DC u BHYTPEHHErO CONPOTUBICHUS HCTOYHHKA

TOKa»
JemoHcTpaumu:

41. MexaHudecKkas MOJICIh IS JEMOHCTPAITHN YCIIOBHUS CYIIECTBOBAHUS ICKTPUIESCKOTO TOKA.

42. 3akon Oma Juis ydacTKa IIETIH.

43. PacnpejeiieHUe TOKOB M HAITPSDKEHUH TPU MOC/ISI0BATEILHOM U MapauIeIbHOM COSIUHEHUH
MIPOBOJTHUKOB.

44. 3aBUCHMOCTPD HaKaja HUTH JIJAMIIOYKa OT HANPSKCHUS U CHJIbI TOKA B HEH.

45. 3aBucuMocTb cuitbl Toka 0T 3/1C ¥ MOJHOTO CONPOTHBIICHUS IICTIH.

3namy: TOHATHS: cTopoHHKE cuiibl U DJ1C;

3akoHbl: OMa IS TTOJTHOM IIETTH.

[IpakTudeckoe TNPUMEHEHHUE: 3JICKTPOU3IMEPUTENBHBIE MPHOOPHI  MAarHUTOAICKTPUICCKON
CHCTEMBI.

Ymems: IPOU3BOMUTH PAaCUECTHI IJCKTPUICCKUX TIETICH ¢ TpUMEHEHNEM 3aKoHa OMa IS ydacTka
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Y TIOJTHOM IIENM U 3aKOHOMEPHOCTEN MOCIEA0BaTENBHOIO U MapajuIeIbHOIO COSAUHEHNS IPOBOIHUKOB,
OLICHUBATh M aHAIM3UPOBaTh MH(OpMAIHIO O TeMe «3aKOHBI IOCTOSHHOTO TOKa» COIEPIKAIIYIoCs B
coobmenusix CMU, MaTepHeTe, HAyYHO-TIOMYJIAPHBIX CTATHSIX.

Ilonb30BaTbCAd  MWUIMAMIEPMETPOM,  OMMETPOM WM aBOMETPOM,  BBIIPSMUTENEM
3IEKTPUYECKOIO TOKA.

Cobuparts snekrpuyeckue 1enu. zmepars 3/]C u BHyTpeHHEE CONMPOTUBICHHE UCTOUYHHKA TOKA.

DIIEKTPUYECKHI TOK B Pa3JIMYHBIX cpefax (6 4acoB)

DneKTpuyecKas MPOBOAUMOCTh Pa3JIMYHBIX BEIIECTB. 3aBUCUMOCTb COIIPOTUBIICHHUS
MPOBOAHMKA OT TemrepaTypbl. CBepXIpPOBOIUMOCTb. DIEKTPUUECKHUM TOK B MOJIYIPOBOIHHKAX.
[TpuMmeHeHre noIyNPOBOJHUKOBBIX TPUOOPOB. DIEKTPUUECKHI TOK B

BaKkyyMe. DJIEKTPOHHO-JIyyeBasi TpyOKa. DIEKTPUUECKHH TOK B KUAKOCTSX. DIEKTPUUECKHH TOK
B razax. HecamoCTOATENBHBIN U CaMOCTOATENbHBIN pa3psabl. 1lnazma.

JemoHcTpauuu:

47. 3aBHCUMOCTB COTIPOTHBIICHHE METAJUINYECKOTO POBOTHUKA OT TEMIIEPaTypHl.
48. 3aBHCHUMOCTB COTIPOTHBIICHHS TIOIYITPOBOAHUKOB OT TEMIIEPATyphl H OCBEIICHHOCTH.
49. JleficTBue TepmucTopa U (hoTOpesucTopa.

50. OIHOCTOPOHHSS MEKTPOIIPOBOTHOCTD TOIYIIPOBOIHIUKOBOTO JTHO/IA.

51. 3aBHCHUMOCTB CHIIBI TOKA B TTOJYIIPOBOJHHUKOBOM JIHO/IE OT HAIIPSKCHUSL.

52. YcTpoicTBO M MPUHITHAI JEHCTBHS AIIEKTPOHHO-TTYYEBOM TPYOKH.

53. CpaBHeHHE BIIEKTPONPOBOIHOCTH BOJIBI M PACTBOPA COJIM HITH KHCIIOTHI.

54. Dnextponus cynbdara MeIu.

55. Monwusanus ra3a npy ero HarpeBaHuu.

56. HecamocTosTENBHBIN pa3psil.

57. WckpoBoii pa3ps.

58. CamocTosTenbHbIN pa3ps B ra3ax MpH MOHWKECHHOM JIaBJICHUH.

3uame'. TOHATHA: BIIEKTPOJU3, IUCCOLMALMS, PEKOMOWHALWS, TEPMORJIEKTPOHHAs SMHCCHS,
cOOCTBEHHas! ¥ IPUMECHAs! TPOBOJUMOCTD HOJTYIPOBOAHUKOB, P - IT - HEPEXO/ B IOIYIIPOBOJIHUKAX.

3aKOHBI: 3JEKTPOJIN3A.

IIpakTHueckoe NpUMEHEHHE: 3JIEKTPOJIN3a B METAJTYPTUU U FaJIbBAHOTEXHUKE,
3IIEKTPOHHO-TY4€BOH TPyOKH, MOIyIIPOBOJHUKOBOTO AMO/1a, TEPMOPEZUCTOPA, TPAHZUCTOPA.

Yumemwvr pemate 3agauyd  Ha OIpEJENEHHE KOJIMYECTBA BELIECTBA BBIICIMBILErOCA IIpU
3JIEKTPOJIN3E, OIEHUBATh W aHAIM3MPOBATh MH(OPMAIIMIO 10 TeMe «IJIEKTPUUECKUI TOK B Pa3IUYHBIX
cpenax» copepxkanlyrocs B coobmenusx CMU, MatepHeTe, HaydHO-TIOMYJSAPHBIX CTAThSX.

11 Knacc. Coneprxanue yueOHOTO MaTepuaa.
(68 gacos, 2 yaca B Henemto, pe3eps 1 gac)
OCHOBBI 2JIEKTPOAMHAMUKH (ITPOJIOTKEHHUE).
MaruautHoe nosne (5 4yacoB).

B3aumoneiictBue TokoB. Macnumnoe none moka. MarautHas uaaykuus. Cuna Amrepa.
Cuna JlopeHua.

JdemoHcTpaumuu:
1. BsauMopeicTBHE apauIeTbLHBIX TOKOB.
2. JlelicTBHE MarHUTHOTO IIOJIS HA TOK.



3. YCcTpoHCTBO M ACHCTBHE aMIIEpMETPa 1 BOJIBTMETPA.
4. YcTpoHCTBO U IeHCTBHE TPOMKOTOBOPHUTEIS.
5.  OTKIIOHEHHE AIIEKTPOHHOTO JIy4YKa MATHUTHBIM TIOJIEM.

3Hamuy: MIOHATHUS: MaTHUTHOE T0JI€ TOKA, MHAYKIIUSI MATHUTHOTO TIOJISL.

IIpakTideckoe TNpPUMEHEHHE: d3JIEKTPOU3MEPHUTENbHbIE MPHOOPH MAarHUTOIIEKTPUIECKON
CHUCTEMBEI.

Yumemps: pemate 3amaum Ha pacdeT XapaKTEPHCTUK JBIKYIIETOCS 3apsi/ia WM TPOBOIHHUKA C
TOKOM B MarHUTHOM II0JI€, ONIPEIENATh HalpaBJieHne U BennanHy cri JlopeHa u Ammepa,

DnekTpoMarouTHast UHAYKIUs (7 4acoB)

SIBneHure AMeKTPOMArHUTHOM MHIYKIUH. Macnumnoiu nomok. 3akon
anekTpoMaruutHOW unaykiuu. [Ipasuno Jlenna. Camounaykiusi. MHIyKTUBHOCTbD.

B3anmMoCBA3b 3JEKTPUYECKOTO0 U MArHUTHOTO MOJIEH. DJIEKTPOMArHUTHOE MOJIE.
Jlabopamopnas paboma Nel: VI3ydenne 31eKTPOMarHUTHOW WHAYKIINH.
JeMoHCcTpauum:INeKTPOMarHMTHas UHAYKLUMA.

6. IlIpasuio Jlenna.

7. 3aBucumocts DJIC MHIYKINHU OT CKOPOCTH H3MEHEHHS MArHUTHOTO TIOTOKA.

8. CamoumnayKIus.

9. 3aBucumocts DJ[C CaMOMHIYKIIMH OT CKOPOCTH W3MEHEHHS CHIIBI IENH U OT WHAYKTHB-
HOCTH IIPOBOJHHKA.

3Hamy: MOHATHUS: 3JIEKTPOMArHUTHAS MHAYKLMS; 3aKOH JIE€KTPOMATHUTHON MHAYKIUH; MPABUIIO
JleH1ia, caMOMHAYKIIKS; MHAYKTUBHOCTb, 3JIEKTPOMArHUTHOE TIOJIE.

Ymemub: 00BACHATH SBJICHUE FJICKTPOMArHUTHON MHIIYKIIUM U CAMOMHIYKIIMH, PELIaTh 3a/1a4y Ha
MIPUMEHEHUE 3aKOHA AJIEKTPOMArHuTHON MHYKIIUH, CAMOUHIYKIUH.

dneKTpomMarHuTHble KonebaHua n BonHbl (10 Yacos)

Cs0600HbIE KONCOaHUA 6 KONebamenbHOM Koumype. Tlepuod c60600HbIX deKmputeckux KoreOanu.
Tlepemennviii snexmpuueckuil mox. I enepuposanue snexkmpuyecxou suepeuu. Tpancgopmamop.
Iepedaua anexmpuueckoii anepeuu. dnexkmpomacHumuvie onuvl. CEOUCMBA INEKMPOMACHUMHBIX GOJIH.
IHpunyunwvt paouoceszu. Tenesudenue.

JemoHcTpauuu:

10. CBobGoaHbI€ AIIEKTPOMAarHUTHBIE KOJIEOaHUS! HU3KOH YacTOTH B KOJIeOaTeTbHOM KOHTYpE.

11. 3aBucuMOCTH YacTOTHI CBOOOJHBIX AJIEKTPOMATHUTHBIX KOJIEOAHUIH OT SIEKTPOEMKOCTH U
WHJIyKTHBHOCTH KOHTYpA.

12. HesaTyxarolue 3JeKTpOMarHuTHbIC KOJIeOaHHs B TEHEPaTOpe Ha TPaH3UCTOPE.

13. Tony4yeHue nmepeMeHHOTO TOKA MPH BPAIEHUN BUTKA B MATHUTHOM ITOJIE.

14. YcTpoicTBO M MPUHIIMT IEHCTBHS TeHepaTopa MEPEMEHHOT0 TOKa (Ha MOJIENH).

15. OcummiorpaMmsl IEPEMEHHOO TOKA

16. VYcTpolicTBO M NPHUHIIKI ASHCTBHUS TpaHCchopMaTopa

17. Tlepenaua »>NEKTPUUECKOW OHEPTUU HA. PACCTOSHHE C MOIIBIO MOHMKAIOMIETO U
MOBBIMIAIOIIET0 TpaHchopMaTopa. .

18. DnexTpuueckuil pe3oHaHC.

19. HsnyveHue u nmpueM 3ICKTPOMArHUTHBIX BOJIH.

20. OtpaxxeHHEe ANMEKTPOMArHUTHBIX BOJIH.

21. IIpenomieHue SIEKTPOMArHUTHBIX BOJIH.

22. Nutepdepenuns u nudpaxius 3JeKTPOMarHiTHBIX BOJIH.
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23. Tlonspuzanus 371€KTPOMarHUTHBIX BOJIH.
24. Mopnynsuys U NeTeKTUPOBaHKE BHICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJeOaHHH.

3uamp: mOHATHSA: CBOOOMHBIE W BBIHYXKJAEHHBIE KOJICOaHUS; KOJeOaTelnbHBI KOHTYD;
MEPEMEHHBIN TOK; PE30HAHC, JJIEKTPOMAarHUTHAsI BOJTHA, CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

[IpakTyeckoe MpUMEHEHHE: TeHepaTop MEePEeMEHHOro TOKa, cxeMa paauoTeneOoHHOH CBS3M,
TEeJIeBUCHUE.

Ymems: W3MmepsaTh CUy TOKa W HANpsDKEHHE B LEMSX MEPEeMEHHOro Toka. lcmomb30BaTh
TpaHchopMarop Uil NMpeoOpa3oBaHUs TOKOB U HanpshkeHui. Omnpenenars HEU3BECTHBIM MapaMeTp
K0JIeOaTeIbHOIO KOHTYpa, €CJIM HM3BECTHBI 3Hau€HHE APYroro ero mapamerpa u Yactora cBOOOAHBIX
KoJIe0aHMI; PacCUUTHIBATh YaCTOTY CBOOOAHBIX KONEOaHWH B KOIEOATETFHOM KOHTYpPE C M3BECTHBIMHU

nmapameTpamu. Pemarte 3agaum  Ha

o - I / .
(hopmyan: 7 WRNLE s ) e [ = w2, U e HPHMCHCHHE
LC V2 V2
U N, I, U 5
k= ! , 1= Z= R +(0L-—)
U, N, I, Z \ e

OOBACHATH pacIPOCTPaHEHHE
OnTuka (15 yacos)

K’ MAarduTHBIX BOJIH.
dJeKTpoma o CaeTtoBbIe BOIHBI. (9 4acoB)

Cropocmb ceema u Memoobl ee usmepenus. 3aKoHbl OMPAaNCeHUs: U NPETOMACHUS CEEMd.
Bonnoswie ceoticmea ceema: oucnepcus, unmepgepenyus ceema, ougpakyus ceema. Kozepenmuocme.
Tonepeunocmv ceemoguix goan. Ionapuzayus ceema.

Jlabopamopnas paboma No2: VIamepeHne moKa3aTels IpeJIOMIIeHHs CTeKIa.
Jlabopamopnas paboma Ne3: VIamepeHne JUIMHBI CBETOBON BOJHBI.
JemoHcTpauuu:

26. 3axOoHBI IPEIOMJICHUS CHETa.

27. llomHOE OTpaKeHHE.

28. CseroBog.

29. llony4enne nHTEPHEPESHIIMOHHBIX TIOJIOC.

30. Judpakmus cBeTa Ha TOHKOM HUTH.

31. Jludpaxius cBeTa Ha y3KOH IIEIIH.

32. PaznoxeHue cBeTa B CHEKTP ¢ TOMOIIBIO TUPPAKIIHOHHOHN PEIIETKH.

33. Tonspuzaius cBeTa MoJsSPOHUJIAMH.

34. TlpuMeHeHHe TOISIPOUIOB JIISI M3YYCHUS MEXAHWYECKHX HAINPSHKEHUH B JICTAISX
KOHCTPYKLUH.
3namu: nousiTUs: nHTEphEpeHIMs, TMPPAKIUS 1 JUCTIEPCHs CBETA.

3aKOHBI OTPaKEHUS U TIPEIOMIICHHUS CBETA,

[IpakTHyeckoe MpUMEHEHHE: MOJHOTO OTPaXKeHWs, MHTepdepeHInH, AUPPaKLIuK U IMOJspr3a-
UM CBETA.

Ymems: w3MepsTh HAJIMHY CBETOBOW BOJHBI, peUIaTh 3aJa4d Ha OpHUMEHeHHe (HopMyl,
CBSI3BIBAIOLINX [UIMHY 'BOJIHBI C YaCTOTOM M CKOPOCTBIO, MEpUOJ KOJIeOaHWH ¢ IUKINYECKONW 4acTOTOH;
Ha MPUMEHEHHE 3aKOHA MPEJIOMIICHUS CBETA.

DNeMeHTbl TEOPUN OTHOCUTENbHOCTU. (3 Yaca)

ITocTynaTel Teopuu OTHOCUTENBLHOCTH. [IpuHITMN oTHOCUTENbHOCTU DMHIITEHHA. [locTOsSHCTBO
cKkopocTu cBeta. IIpocTpaHCTBO M BpeMs B CHEHHUAIBLHON TEOPUU OTHOCUTEIBHOCTH. PensTUBUCTCKAs
nuHaMuKa. CBsI3b MacChl C SHEPTHEH.

3uamps’, IOHATHUS: MPUHIMAII ITIOCTOSIHCTBA CKOPOCTU CBCTA B BAKYYMEC, CBA3b MACChl U SHCPIUU.

Ymemy', OMNpCACIATL TpPaHUIBI MPUMCHCHHUSA 3daKOHOB KJIaCCUYCCKOH H pCHHTHBI/ICTCKOﬁ
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MECXAaHUKHU.

MN3nyyeHuma n cnekTpsl. (3 yaca)

Pasznuunvie 6u0vl 21eKkMpoOMaCHUMHBIX UZTYYEHUN U UX NPAKMUYECKoe NPUMEeHeHUe. C8olCmea u
npumMeHeHue UHQPAKPACHbIX, YIbMPAPUOIemosslX U peHm2eHo8cKux usnyyenuu. Lllkana
INEKMPOMASHUMHBIX U3TYYeHU.

JemoHcTpauymu:

35. HeBuanmple n3IydeHus B CIIEKTPE HATPETOTo Tela.

36. CaoiicTBa HH(PpaKPaACHOTO H3TYUCHUSI.

37. CaolicTBa yabTpadHOIETOBOTO U3ITYICHHUS.

38. Ilkana >IeKTPOMAarHUTHBIX U3Iy4YeHUH (Ta0nuia).

39. 3aBHCHMOCTB IUIOTHOCTH MOTOKA M3TYYEHHS OT PACCTOSIHUS 0 TOYSYHOTO
MCTOYHHKA.

3Hamy: MIPAaKTUYECKOE NPUMEHEHNE:  NPUMEPHI MPAaKTUYECKOTO TIPUMEHEHUS
C-)JICKTpOMaFHI/ITHBIX BOJIH I/IH(bpaKpaCHOI‘O, BUIUMOTIO, y.III)Tpa(bI/IOJ]CTOBOI‘O nu pCHTreHOBCKOFO
JIHAIa30HOB YaCTOT.

Yumems: 0OBICHATH CBOWMCTBA Ppa3IMYHbIX BUAOB 3JICKTPOMArHUTHOT'O U3JTYYCHUS B 3aBUCUMOCTH
OT €0 JJINHBI BOJIHBI 1 YaCTOTHI.
KBaHTOBas ¢pusmKa (17 yacos)

[Tumote3a Ilnanka o kBaHTax.|] Dotosddext. Ypasnenue Dinwmetina das gpomosppexma.
®otonbl. [['unote3a ae bpoiiis 0 BOMHOBBIX CBOWCTBax 4dacTUIl. KoprmyCKyIspHO-BOTHOBOM yau3M.

CooTHolieHre HeonpeaeieHHoCTH | eiizenbepra. |
Cmpoenue amoma. Onvimsl Pezeppopoa. Keanmoswie nocmynamol bopa. Henyckanue u
nozioujenue ceema amomom. Jlazepol.

[Mooenu cmpoenus amomnozo s0pa: NPOMOHHO-HEUMPOHHASL MOO€ENb CMPOEHUS.

amomnoeo _sadpa.] Snepuvie cunbl. JledekT macchl W D3HEPTHs CBSI3M HYKIOHOB B sape. SnepHas
JHEpreTHKa. BiHsHUe HOHM3UPYIOIICH paJvallid Ha >KUBbIC OpraHu3Mmbl. [Jlo3a W3iyueHus, 3aKOH
PaJIMOaKTUBHOIO pacliajia U €ro CTaTHMCTUYECKUM XapakTep. DJIEMEHTApHbIE YaCTULIbI. YACHUYbl U
anmuyacmuywvl. DyHaaMeHTATBHBIC B3aNMOICHCTBYA |

3nauenue Quzuxu 05 00BACHEHUS MUPA U PAZSUMUSL NPOUZEOOUMETLHBIX CUTL 00UeCmEa.
Eodunas ¢usuueckan kapmuna mupa.

Jlabopamopnas paboma Ne4: «I3ydeHune TPEKOB 3apsHDKCHHBIX YaACTHID).
JemoHcTpaumu:

40. dotosnexTpuueckuii 3pHEKT Ha YCTaHOBKE C IIMHKOBOM IJIATHHOM.

41. 3akonbl BHemHero poroddhdekra.

42. VYcrpoicTBO U IeHCTBHE TTONYTIPOBOTHIUKOBOTO U BAKYYMHOTO ()OTO3JIEMEHTOB.
43. YctpoiicTBo u neiicTeue GoTopeie Ha GoToIIeMEHTe.

44, Monuens ombiTa Pezepdopra.

45. HabGmoneHne TpeKoB B kamepe Buibcona.

46. VYcTpOHCTBO M A€HCTBHE CHETYNKA HOHU3UPYIOIIUX YaCTHIL.

3uame: Tonarus: GotoH; horoddhdeKT; KOPIMYyCKYIIPHO-BOIHOBON Iyanu3M; siiepHas MOCIb
aToMa; SJIEpHbIe peaklWh, DHEPrus CBSA3W; PAAMOAKTUBHBIA pacmaj; IeNHas peakuus IeleHUs;
TepMOsIICpHAs PeaKlys; dJIeMEHTapHas YacTUIla, aTOMHOE SIIPO.

3akonb! PoTodddekra: mocTynaTsl bopll 3aK0H paliOaKTHBHOTO Pacaia.
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[IpakTHyeckoe NpPHUMEHEHHE: YCTPOHCTBO W NPHUHLUUN JeHCTBUS (POTORIEMEHTa; MPHUMEPEI
TEXHUYECKOTO - MCIONB30BaHusl (OTODJIEMEHTOB; MNPUHIMII CHEKTPAIBLHOTO aHajlu3a; IPUMEPH
MPAKTUUECKUX MPUMEHEHU CHEKTPaJbHOTO aHajlu3a; YCTPOMCTBO M MPHUHLMI JIEHCTBUS SJIEPHOTO
peaxTopa.

Ymems: Pematp 3agaun Ha npuMeHeHHe (GopMyJ1, CBSA3BIBAIOIINX SHEPTHIO U UMIYJbC (OTOHA C
YaCcTOTOW COOTBETCTBYIOLICH CBETOBOW BONHBL. BBIUMCIATH KpacHyto rpanully ¢porodddexra u 3HEprHio
($OTO3/IEKTPOHOB HAa OCHOBE ypaBHEHHs OiHITeiiHa. OnpenesiTs NPOAYKTHl SIAEPHBIX pPEakLUi Ha
OCHOBE 3aKOHOB COXPaHEHHS IEKTPUIECKOTr0 3apsiia U MacCOBOTO YHca.
PaccunThIBaTh SHEPreTHUECKUH BBIXOX SACPHOM peakiuy. Onpenenars 3HaK 3apsja WM HallpaBieHHE
JBIDKEHHSI 2JIEMEHTAPHBIX YaCTHII 10 UX TpeKaM Ha GoTorpadusix.

IToBTOpenue 14 gyacor

NudopmannoHHo-MeTOAUYECKOE O0ecTieueHne

1. Actponomus: Yueb. nus 11 ki. obmeoOpazoBat. yupexaenuii / B.B. [lopdupses. -
2-e u3n, nepepab. u gom. - M.: [IpocBemenue, 2003,- 174 c.

2.  Actponomus: YueO. nns 11 ki. o6ureobpaszosar. yupexaenuid / E.Il. Jleurtan. -8-
e u3a. -, M.: Ilpocseuienue, 2003. - 224 c.

3. EauuHbll rocynapcTBeHHbIM d3k3aMmeH: Pusuka: TecTtoBble 3amaHuUs [UIA MOAT. K
Enunomy roc. sk3zameny: 10-11 xn. / H.H. TynskuGaeBa, A.D. IlymxkapeB, M.A.
Hpankun, [I.B. Knumentses - M.: [Ipocsemenune, 2004.-254 c.

4. Epuspiii  rocynmapcTBeHHBIM  9k3ameH:  ®Dwusmka: COopHUK  3amaHuid  /
I'.I''Hukudopos, B.A.Opnos, H.K.Xannanos. - M.:[Ipocsenienune,9xcmo0,2006. 240 c.
5. C

O6opHuk 3amad nmo ¢uszuke: g 10-11 k. obmoobpazosar. yupexeanuit / Coct. [’ H
CremanoBa - 9-e¢ u3n. M.: [Ipocsenienue, 2003. - 288 c.
6. ®usuka. 3amaynuk. 10-11 kia.: [locobue nns obmeoOpazoBar. yupexaeHU /
PrimkeBuu A. Il. - 7-e u3n., crepeorun. - M.: [Ipoda, 2003. - 192 c.
7. @wusuka: Yueb. nnga 10 xun. oOGmeoOpazoBar. yupexaenuit / I'.J. Mskumes, b.b.
byxosues, H.H. Corckuii. - 10-e u3n. - M.: IIpocsemnienue, 2002. - 336 c.
8. @wusuka: Yueb. nua 11 kua. oOmeoOpazoBat. yupexnaenuit / E.Sl. Msakumes, b.b.
byxosues. - 1-e u3n. -M.: IIpocsemienue, 2003. - 336 c.

JlononHUTeNbHAS TUTEpATYypa

9. M
ancypoB A.H.*MancypoB H.A. ®wuswmka, 10-11: [ns mk. ¢ rymMaHuT. npoduiem
obyuenus: Ku. nnsa yuurens. - M.: [Ipocsemienue, 2000,- 160 c.

10. Msakumes ['.f., Cunskos A.3. ®usuka: Konebanus u BoaHbl. 11 kia.: Yuebd. masg
yri1yOJIEeHHOT'0 U3y4eHUsl PU3UKU. -

3-e m31. - M.: [lpoda, 2001. - 288 c.

1 1. Msakumes I'.f., CunsikoB A.3. ®uszuka: MonekynspHas pusuka. TepMoanHamMukKa.
10 k1.: Yueb. nust yriayOJeHHOTO n3ydeHus Pu3uku. - 3-¢ u3a. - M.: Hpoda, 1998.
-352 c.

12. Mskumes ['.f., Cunsko A/l ®usuka:Ontuka. KBantoBaspusuka. 11 kn.: Yuebd. nns
yriyonenHoro uzydenus ¢uszuku. - M.: JIpoda, 2001. - 464 c.

13. Mskumien r.A.,
CunsixoB A.3., Cnob6oakoB b.A. ®usuka: Dnekrpoaunamuka. 10-11 wxm.: Yueb. mus
yriyOsieHHOTro u3ydeHus usuku. - 3-¢ u3a. - M.:/Ipoda, 2001. -480 c.
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14. VYrnyOnennoe uzyuenue ¢usuku B 10-11kmaccax: Ku. [nsa yuutens / O.®.Kabapaun, C.]
Kab6apnuna, B.A. Opnosa. - M.: IIpocBemenune, 2002. - 127 c.
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