My uumnaisioe obmeobpazoBaTeibioc 610/ GKCTHOC VUPeHK/ICHHE
cpesusist o0neoOpasoparcibias mroja LM 1n0akos0
MY HUITMIIAILHOTO paitona 3uanyypHickiii paiton
PeciyOuumkn bamikoprocrar

/f‘fif'lﬂ RRIKJIAIO™

Jlupekrop
MQPBY COIII L Miensdakono
I 2~ [ 3akwnposa C.11./
Ipukasz No 48 or4.04.2024

N

,‘W

TOUKA h’poc'm.
%

PABOYAJS TIPOI'PAMMA
o guzuke s 10-11 KIaccoB ¢ HCIIONBL30BANTHCM
obopyaosanus nexrpa « Touka pocran
CCTCCTBCHHO-HAYYHON U TEXHOJIOIMMYCCKON HAIPaBICHHOCTCH
na 2024 — 2025 yucOublii 10,1

Covrasurens: YUmreis
Jlasierbaxkosa Munnca Axacronia

Wiennbaxono
2024-2025 vuebHLiia roi



TlosicHUTEIBLHASA 3aIMCKA

Pabouast mporpamMma Kkpyxkka «YBiekareinbHas pu3nKa » nMpeaHasHaueHa Juisi 00ydarImxces CpeHuX o01eo0pa3oBaTeabHbIX yapexaeHui (yueonuk 10-11
KJIACCOB M0 (pU3UKe JyIsi 001eo0pa3o-parenbHbix opranusanuii / .51, Mskumes, b.b. byxosues, H.H. Corckuii. — M.: [Ipocemenne, 2020 r.), H3ydaronmx
¢u3uky Ha 0a30BOM ypOBHE, IPOSBIIAIOIINX UHTEPEC K (PUINUECKUM SIBICHUSAM MPUPO/IBI, JKENAIOIIUX MIPUHUMATh Y4acTHE B OJIMMITHAAX MO (PU3UKE PA3IUYHOTO
YPOBHSL.

[IporpaMMma 3aHATHUN YYUTHIBAET 1€/ 00y4EHHUs 00YyHarOIIUXCS CpeHUX 001Ie00pa30BaTeIbHbIX YUPEKACHUN MO PU3UKE U COOTBETCTBYET
®enepansaomy ['ocynapcrBennomy CTaHaapTy GU3HYECKOT0 00pa3oBaHHUS.

Kpyxok komruiekTyercs u3 yyammuxcs 10 kiacca, Tak Kak cofepxaHue ero paboTsl CBA3aHO C MPOrpaMMoil o ¢pusuke B 3ToM kinacce. OCHOBHOM
(hopMoOii 3aHATHIT KpY)KKa SIBISIFOTCS IIPAKTUYECKUE paOOTHI 110 peIICHHIO 3a1a4d. Hapsay ¢ HUMU POBOISATCS TEOPETHUSCKHE 3aHATHS B BHJIE Oecell pyKOBOIUTEIS
C KPYKKOBIIAMH.

Ha Kpy»XKOBBIX 3aHATHUSX 00y4JaIONIUECs PEIIA0T Pa3IUIHbIC BUIBI 33124 10 pa3zeiiaM GU3HKU (KHHEMAaTHKe, JHHAMUKE, CTATUKE, TETUIOBBIM,
ANEKTPOMArHUTHBIM SIBIICHUSIM, KBAHTOBOU (DU3HKE).

Bosbiioe BHIMaHue Ha 3aHATHSIX YACTSAETCS PA3BUTHIO JOTMUYECKOTO MBIIUICHHS 00YJalOIMXCsl, HA0MoqaTeIbHOCTH. JlJ1s 3TOro pa3padbareiBatoTCs
QJIITOPUTMBI PELICHUS 3aJ1a4 MO KaKI0M TeMe. Y CIeNIHOe OBIIaJIcHUE MPOrpaMMOi 3aHATUN KPYXKKa TOMOXKET 00y4aroMcsl B JalbHEeHIIeM YCIEIIHO CAaTh
9K3aMEH 3a Kypc OCHOBHOM 0011e00pa3oBaTeabHON Kokl B popme EI'D.

Martepuan uznaraetrcst Ha TCOPETHUECKON OCHOBE, BKITIOYAOIIEH BOMPOCH! KJIACCHUECKON MEXaHUKH, MOJIEKYISIPHON (PU3UKHU, DEKTPOAMHAMUKH, ONTHUKU
¥ KBaHTOBOM (hu3uku. 3ansaTus paccuntanbl Ha 35 yaca (1 vac B Hezenmo). [Iporpamma pa3paboTaHa ¢ TAKMM PacyeToM, YTOObI 00YUAIONTHECS TOTYIHITH
JOCTATOYHO TIYyOOKHE 3HAHUS MO0 (PU3UKE U CMOTIIN MTOCBATUTH OOJIbIIE BpeMeHHU oaAroToBke k EI'D.

JInst  OCyIIECTBIIGHHSI pa3BHUBAIONIMX IleNiell OO0y4eHHsT HEoOXOAWMO aKTHBHU3HMPOBATH II03HABATEIBHYIO JESATENBHOCTh, CO3JaTh CHUTYAIHIO
3aMHTEPECOBAHHOCTH.

[Tporpamma ocHOBaHa Ha KOMIUIEKCHOM TO/IX0/1€ K IOCTPOCHHIO 3aHATHI. B maHHOI mporpamMMe co3iaHa cucTeMa 3aJaHui, HallpaBJICHHbBIX Ha pa3BUTHE
TBOPUYECKOTO M JIOTUYECKOTO MBIIIIEHHUS Y 00y4JaroIIerocs, BKIIOYAIOIIYIO B ce0sl yMeHHe Ha0MI0AaTh, CPaBHUBATh, 0000111aTh, HAXOIUTh 3aKOHOMEPHOCTH, CTPOS
MPOCTEHIIINE TTPEITOJIOKECHHUS, TPOBEPATH UX, JIejasi BRIBOABI, HJUTFOCTPUPOBATH WX HA IpuMepax. lleneHamnpaBieHHOE, MTHTCHCUBHOE Pa3BUTHE TBOPUYECKOTO U
JIOTUYECKOTO MBIIIIJICHHS] CTAHOBUTCS OJTHOW M3 IIEHTPATBHBIX 3a7a4 00yUeHUs1, BAXKHEHIIEH MpoOIeMoii ero TEOpUH U MPaKTHKU.

[TockonbKy pu3nKa, Kak HayKa 0 HanOoJjee 00MIMX 3aKOHAX MPUPOJIBI, BHOCHT CYIIECTBEHHBIN BKJIA/l B CHCTEMY 3HAHHUIA 00 OKpYKAIOIIEM MUPE,
CTIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS, TO JUTS PEIICHHS 3324, (POPMHUPOBAHUS OCHOB HAYyYHOT'O MHUPOBO33PEHUS, Pa3BUTHS
WHTEJUIEKTYaTbHBIX CIOCOOHOCTEH U MO3HABATEILHBIX HHTEPECOB 00YUaIOIINXCs B MpoIiecce 3ydeHus (PU3MKu, OCHOBHOE BHUMaHUE yENeTcs He Tiepeayue
CYMMBI TOTOBBIX 3HaHHIA, @ 3HAKOMCTBY C METOJJaMH HAYYHOTO ITO3HAHUS OKPYKAIOIIETO MUAPA, TOCTAHOBKE NPO0JIeM, TPeOyIOIUX OT 00yJaromXcs
CaMOCTOSITENTLHOU JIESATEIBHOCTH 110 X Pa3PELICHHIO.

Pemenne pusnyeckux 3amad — OMH U3 OCHOBHBIX METOJIOB 00yueHus (pu3uke. C MOMOIIBIO0 PEIICHUS 3a/1a4 COOOIIAOTCS 3HAHKS O KOHKPETHBIX 00BEKTax
U SIBJICHUSIX, CO3/IAI0TCS U PEIIAOTCS MPOOIEMHBIE CUTYalluU, POPMUPYIOTCS TPAKTUUECKUE U UHTEIUICKTYalbHbIe YMEHHUS, COOOIAI0TCS 3HAHUS U3 UCTOPHH



HAyKH U TEXHUKHU, POPMHUPYIOTCS TaKHe KaueCcTBa JTUYHOCTH, KaK 11eJIeyCTPEMIIEHHOCTh, HACTOWYUBOCTh, aKKYpPaTHOCTh, BHUMATEIbHOCTb,
TUCIUILUTMHUPOBAHHOCTb, Pa3BUBAIOTCS ICTETHUECKUE TYBCTBA, (POPMUPYIOTCS TBOPUECKUE CTIOCOOHOCTH.

]_le.]]b: HAay4YUTb 06yqalomnxc>1 HC TOJIBKO IIOHUMAaThb (bI/I3I/I‘IeCKI/Ie SABJICHUS U 3aKOHOMEPHOCTH, HO U IIPUMEHATH UX HaA IIPAKTUKE.

3agauu:

- pa3zBuTHE (PU3MUECKON UHTYHIINH;

- IpHOOpeTeHne ONpPEIeICHHON TEXHUKU PELIeHUs 3a1a4 110 (PU3UKE B COOTBETCTBUU C
BO3PACTAIOIIMMU TPEOOBAaHUSAMYU COBPEMEHHOTO YPOBHS IPOIIECCOB BO BCEX OOJIACTSIX JKU3HEACITEIHHOCTH YEJIOBEKA.

- MPUMEHEHNE 3HaHUH 10 (PU3UKE IS pelIeHusT GPU3NIECKUX 33/1a4 C TIOAPOOHBIM aHATM30M U TITyOOKHM OCMBICIICHHEM, T.K. B YCJIOBHHU 33Ja4d HET SIBHOM
CCBUIKM Ha KOHKPETHBIN (pU3nuecKuil 3aKoH,;

- pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYALHBIX U TBOPYECKHX CIOCOOHOCTEW B IpoIecce peuieHnus (PU3NIECKUX 337a4 U CaMOCTOSTEIBHOTO
pUOOPETEHUs] HOBBIX 3HAHUM;

- BOCIIMTaHUA AyXa COTPYAHUYICCTBA B IPOUCCCEC COBMCCTHOI'O BBITIOJIHCHUA (I)I/I3I/I‘ICCKI/IX 3agay.

Buabl 1eiTeIbHOCTH:

- pellIeHHE pa3HbIX TUIIOB 3a/1a4Y;

- 3aHMMAaTeNbHbIE OMBITHI IO Pa3HBIM pa3jenaM (PU3MKH;
- npumenenue UKT;

- IpUMeHeHne (PU3UKU B IPAKTUYECKON KU3HU;

®opMbl NPOBEACHUA 3AHATHH
- Oecena;

- IPaKTUKYM;

- BBIITYCK CTCHI'a3€T,

- OJINMITNAA;

OOyuyarommecs: B xo/1e 3aHATHI IPHOOPETAIOT:
- HaBBIKH CaMOCTOSITEIEHOM paboTHI,



- YMEHHUSI aHAJIM3UPOBATh YCIIOBUE MOCTABJICHHON 3a/layM, COCTaBIATH ILIaH PEIleHUs, MPOBEPATh MpejularaeMble JUIsl PelleHus 3a7auyd TUnoTesbl (T.e.
BJIa/IETh OCHOBHBIMM YMCTBEHHBIMU ONEPALMSAMU, COCTABIISIOIIUMHU [TOUCK PELICHUS 3a/1a4N).

JlanHas mporpaMMa IO3BOJISIET BOCHUTHIBATH JYyX COTPYJAHHMYECTBA B IPOLIECCE COBMECTHOTO PEIICHMS 3a/ay, YBaXXUTEIBHOTO OTHOLICHHUS K MHEHUIO
OIMOHEHTa, 00OCHOBAHHOCTH BBICKA3aHHOW MO3MIIMH; TO3BOJIAET HMCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHS Ui PEUICHUS MPAKTUYECKUX JKU3HEHHBIX
3az7ad4.

AHanu3 pemieHui, pa3oop 3a1a4d ¥ BOIPOCOB MO3BOJIUT TIyOKe MOHATH CYIIHOCTh SIBICHUN M MporeccoB. [Ipu 3TOM BO3HHMKAaeT ycToiumBas oOparHas
CBSI3b «YUMTEIb — YUYEHHUK», Y YUEHHKA TMOSBISAETCS CTUMYJ K IMOHCKY, MHHUIMATHBE, YMEHHUIO BBIIBUTaTh OOOCHOBAaHHYIO THIIOTE3Y, Pa3BUBAETCS pPEUb,
3aKPEIISIOTCS BBIUMCIUTEIbHBIE HABBIKU, YMEHUE padOoTaTh CO CIPABOYHON U HAYYHO — MONYJISIPHOMN JIUTEPATYpOH.

OskuaemMplii pe3yJibTaT 00pa30BaTeILHOI0 Kypca

o Pacmmpenue u yriybiaeHue npeMeTHbIX 3HaHUH.
. Pa3BuTHe IpUEMOB HHTEINIEKTYAIbHOM U IPAKTUYECKON AESTEIbHOCTH.
o Pa3Butue nozHaBaTeabHOM aKTUBHOCTU U CAMOCTOSITEIILHOCTH, OIbITa CAaMOpPEaTU3alluy JIMYHOCTH 00YUYaIOIIUXCS.
KanenxapHo-remMaTu4eCKMid IJIaH
Ne | Hata Tema 3ansTHS Conepxanue
n/n | mwiax | pakTt
1. Beenenue. HHCTpyKTaX 10 TEXHUKE O€30MaCHOCTH.
3HaKOMCTBO ¢ KoaupukaropoM u cnennduxanueit EI'D
2. Pemenune onumnuaHeix Pemienue onuMnuaaHeIx 3a1a4 1o pusuke
3a/a4 o Qusnke
3. Kunemaruka. Pemenne 3agau | Kunemarnka MatepraabHON TOUKH (IIPOU3BOJIBHOE JIBUKEHUE; pABHOMEPHOE NMPSMOJIHMHEHHOE;
paBHOIIEpEMEHHOE MPSIMOJIMHEIHOE; paBHOMEPHOE JABHKEHHE TI0 OKPYKHOCTH.)
4, Kunemaruka. Pemenue 3anau | Kunemarnka MatepuanbHON TOUKH (MPOU3BOJIBHOE JBUKEHHE; pABHOMEPHOE MPSMOJIMHENHOE;
paBHONIEPEMEHHOE NPSIMOJIMHENHOE; PABHOMEPHOE JIBH)KEHUE 10 OKPYKHOCTH.)




Kunematuka. Pemenue 3amau

I'padmuueckoe npencraBieHe HEPABHOMEPHOTO TBUKCHHUSI.

6. Kunemaruka. Pemenne BpamarensHoe ABUKEHUE TBEPAOTO TENA.
3a/1a4.

7. OCHOBBI AMHAMUKM. CrangapTHble CUTyalluu AMHAMUKY (HAKJIOHHAS IJIOCKOCTh, CBSI3aHHBIE TENA)
Pemenue 3anau

8. OCHOBBI JITMHAMUKH. JIBu>keHMe o1 JeMCTBUEM HECKOJIBKUX CUJI B TOPU30HTAIILHOM M BEPTUKAIbHOM HAIIPABJICHUU.
Pemenne 3agau

9. OCHOBBI ITMHAMUKH. JIBr>keHHE MO JEMCTBUEM HECKOJIBKUX CUJI B TOPU30HTAJIBHOM M BEPTUKAIbHOM HAIIPABIICHUU.
Pewenne 3anau.

10. JIBukeHue Tena noj JIBr>KeHHE MO JCMCTBUEM HECKOJIBKUX CHJI: BPAaLIaTEIbHOE JBUKCHHUE.
JIEUCTBUEM HECKOJILKUX CHIIL.
Pemenne 3agau

11. 3aKOH COXpaHEHUs 3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE IBUYKEHUE.
umnyisca. Pemenue 3agau

12. 3aKOH COXpaHEHMsI SHEPTrUU. | 3aKOH COXPaHEHUS IHEPIHH.
Pemenue 3anau

13. 3aKOH COXpaHEHMsI UMITYJIbCa | 3aKOH COXPaHEHUS UMITYJIbCa U DHEPIUU.
v sHepruu. Pemenue 3amay.

14. HHuTepecHble IBIEHUS B 3aHUMAaTENbHBIE OIBITHI.
IpUPOJE. 3aHUMATEIIbHBIE
OTIBITHI.

15. OcHoBbl MKT n Temneparypa. DHeprus TEIIOBOIO JBUKEHHS MOJIEKYII.
TEPMOAMHAMUKU. Pemenne
3a/1a4

16. YpaBHeHue raza. Pemenue OcnoBHoe ypaBHenue MKT. YpaBuenne Menzeneesa - Knaiinepona.

3aja4




17.

Nzonpoueccel. Pemenue
3amaq

I/Isonpoueccm B HACaJIbHOM rase. H3menenue BHYTpeHHCﬁ OHEPIUU TECJI B IIPOLECCE TCILIONCPEaAAYN.

18. H3meHeHne BHYTpEHHEN H3onporeccel B uaeanbHOM rase. Mi3meHeHre BHYTPEHHEN S3HEPTUM TEJ B IPOLIECCE TEIIONEPEAAUH.
SHEPIrUM TEJ B Mpoliecce
TEIUIoNEepelaun, peleHue
3a/1a4.
19. 3akoH Kynona. Pemenune 3akoH Kynona. HanpsxeHHOCTD anekTpuyeckoro nosis. Konaencaropbl. DQHeprust 3apssKeHHOTO
3a1au KOHJICHCATOpA.
20. 3akon Oma. Pemenue 3amau. | 3akon Oma juist yuacTtka nenu. CoelMHeHne MPOBOAHUKOB. 3akoH Oma JIJ1sl TOJIHOM 1T .
21. DNeKTpUYECKUe SBICHUSI. HccnenoBanue 3MeKTPUUECKUX IICTICH.
COopKa IeKTPUIECKUX
erneu, padbora ¢
W3MEPUTEIIbHBIMU
npubopamu.
22. Cuiiel Amriepa, Jlopeniia. [IpaBuno Oypasunka. Cuna Amrepa. Cuna Jlopenna. [Ipumenenue npasuna Jlenna.
Pemenue 3anau
23. 3aKOH 3JIEKTPOMAarHUTHOMN SIBnenue caMmouHIYKIIMU. UHIYKTHBHOCTS.
uHAyKIuu. Pemenne 3anay.
24. Mexannueckue KoneOaHusl. 3aKOHBI TapMOHUYECKUX KoJeOaHui MaTepuanbHON TOUKU. Mojenu Kone0aTeIbHbIX MEXaHUUECKUX
Pemenue 3amay. CHUCTEM: MaTeMAaTHYECKUI MasITHUK; MPYKUHHBIN MasITHUK; PU3NUECKUN MAsITHUK.
25. MexaHn4ueckue KojieOaHusi, 3aKOHBI TAPMOHUYECKUX KOJIEOAHU MaTepruaIbHON TOUKA. MoIenn KoaeOaTeIbHBIX MEXaHHUIEeCKIX

Pemenue 3amau.

CHCTEM: MaTeMaTUYECKHI MAasITHHUK; HPY)KI/IHHHﬁ MasiTHHUK, (pPI3PI‘-ICCI(HfI MasiTHHUK.




26.

DJIeKTpOMAarHUTHBIE
koJiebanus. Pemenue 3amau

Konebarenbublit koHTYp. [IpeBparieHue sHepruu npu MEKTPOMArHUTHBIX KOJICOaHUSIX.

27. ONEeKTpOMarHUTHbIE Konebarenbublit kouTyp. [IpeBpamienie sHeprun npu 3JEKTPOMArHUTHBIX KOJICOaHUSX.
KosiebaHus. Pemenue 3agau
28. CseroBble BOJIHBL. Pemenne | 3akoHbI reoMeTpUUecKoi onTuku. @opmysa TOHKOM JIMH3bL. Y BETUYEHUE JIMH3BI.
3aja4.
29. CseroBble BOJIHBL. Pemenne | 3akoHbl reoMeTpuyeckoil ontuku. @opmyna TOHKOM JTUH3bI. Y BETUUEHUE JINH3HI.
3aj1ad.
30. W3myueHue u CrieKTphl. Bunel uznydenuit.
Perienue 3anauq. CHexTpsl U UX BUIBL.
CrieKkTpasbHbIN aHAIN3
31. N3nyueHnue u CeKTpsl. Buael uznnyyeHun.
Pemenue 3agau.
32. SAnepusbie peakiuu. Pemenue | DHeprus cBA3M aTOMHBIX siiep. SnepHble peakiui. DHepreTHYeCKU BBIXO/I AIEPHBIX PEaKIUil.
3a/1a4.
33. SAnepHble peakiuu. Pemenue | DOHeprus cBA3M aTOMHBIX siiep. SnepHble peakii. DHEPreTUYECKUI BBIXOJ SIACPHBIX PEAKIIUM.
3az1a4.
34. ITogBeneHue UTOroB U Beimyck ctenrasersl o paboTe Kpyxka 3a rojl. Co3ganue MyJIbTUMETUINHBIX IPE3EHTAIUMN.
PacCMOTPEHHE PE3YIbTATOB
[IPaKTUYECKON
JIEATEITbHOCTH.
35. PemoHT cyiiecTByro1Iero OKCHEpUMEHTAJIbHBIN PAKTUKYM

obopyoBaHus KaOMHETA
bu3uKu




COJEPKAHUE ITPOI'PAMMBI

(35 gaca, 1 gac B HezEIIO)

1. Beenenue (2 9)
HHCTpYyKTaX 10 TEXHUKE OE30MAaCHOCTH.
Perrenue onuMIIUaaHbIX 32129 M0 (PU3KKE

2. Kunemaruka (4 u)
Kunemaruka maTepuanbHoi TOUYkH. ['padudeckoe npeacTaBicHre HEpaBHOMEPHOTO IBMIKCHUS. BpararenbHoe JBIKEHUE TBEPIOTO Tea.

3. OcHOBBI nUHAMUKH (4 1)

CraHJapTHBIC CUTYAIlMX JUHAMUKHU (HAKJIOHHAS IUIOCKOCTb, CBSI3aHHBIC TEJA).

JIBHKEeHUE TOJ] ACHCTBHEM HECKOJIBKHUX CHJI B TOPH3OHTAJIBHOM M BEPTHKAJIBLHOM HANpaBlICHUHW. J[BM)KEHHE MO/ JCHCTBUEM HECKOJBKUX CHII: BpallaTelIbHOE
ABIKeHue. J[nHaMuKa B 1ojie CHIL.

4. 3akoHbI coxpaHeHus (4 u)
3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE IBU)KEHUE.
3akoH coxpaHeHus dHepruu. [IpaBmiia mpeodpa3oBaHus CHII. Y CIIOBHUS PABHOBECHUSI W BHJIBI PABHOBECHS TEIl.

5. OcHoBel MKT u TepmouHamuku (4 1)
TemmepaTypa. DHeprus TEIIOBOTO JIBM)KEHMSI MOJIEKYJ. YpaBHEHHE rasa. Mzomponeccsl B uaealbHOM rase. Mi3MeHeHne BHYTpPEHHEN YHEPIrUU Tel B MPOLECCE
TeIUIoNnepeiayn.

6. DnekrpoauHamuka (5 )

3akon Kynona. HanpsbkeHHOCTh snekTpudeckoro mnoss. Konaencaropsl. DHeprus 3apspKeHHOro KOHAeHcaTtopa. 3akoH Oma ang ywactka uenu. CoequHeHue
MpoBOAHUKOB. 3akoH Oma 1iy1st mostHOM 1ienu. [IpaBmma Kupxroda. 3akon snekTponusa.

[IpaBumno OypaBunka. Cuna Ammepa. Cuna Jlopenna. [Ipumenenue npasuna Jlenna.

3aK0H JIEKTPOMArHUTHON MHAYKIMH. SIBIeHNe cCaMOMHAYKIINU. HAYKTHBHOCTD.



7. Mexanunueckue konebanus (2 4)
3aKOHBI TAPMOHUYECKUX KOJIEOaHUH MaTepHaIbHON TOYKH. Mojaenu KoneOaTenbHbIX MEXaHHUECKUX CUCTEM: MaTEeMaTHUYEeCKUH MAasATHUK; MPYKUHHBII MasTHHK;

¢bu3nUecKuil MasiTHUK.

8. DiekTpoMarHuTHBIE KoJacOaHus (2 4)
KosnebarenbHblit KOHTYp. [IpeBpaiiieHre SHEPTUu Py JICKTPOMArHUTHBIX KoJeOaHusIX. Pa3inuHbIe BUbI CONPOTHUBIICHHI B IIETIA IEPEMEHHOTO TOKA.

9. CBeroBble BOJHBI (2 1)

3aKoHbI TeOMeTpruYecKoi onTUKU. POpMyJia TOHKON JIMH3BI.
YBennuenue nuH3bl. UaTEpdepennns BomH. Judpakius BoIH.
ITonepednocTs cBETOBBIX BOJIH. [lomspusanus ceera.

11. Izny4enue u criekTpsi (2 1)
Buael uznyueHui.

CHexTpsl U UX BUIBI.
CriekTpanbHbIN aHaIU3.

12. KBanroBas pusmka (2 1)
3aKOH paJHOaKTHBHOTO pacraia. DHEPrHsl CBSI3U aTOMHBIX SIIEP.
SInepHble peakuu. JHEPreTHYECKUN BBIXO/ SIEPHBIX PEAKIIUH.

13. UtoroBoe 3austue (2 1)

MarepnanbHO-TeXHHYECKOe o0ecrevyeHne

VYueOHbIl KaOMHET, y4eOHBIE CTOJBI, CTYJbs, KOMIBIOTEP, MPUHTEP, CKaHEP, MPOEKTOp, KIaccHas J0cka, mel, obopymnoBanue mis JIP, J19,11P.
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