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IHosicHUTEILHAA 3aNINCKA

dwu3uka Kak Hayka 0 HanOoJiee O0IMX 3aKOHAX MPUPOJIBI, BRICTYIIAs B KAUECTBE yUeOHOTO IpeIMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUN 00 oKpyxaromeM mupe. OHa pacKpbhIBaeT poJib
HayKU B 9KOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET (hOPMHPOBAHUIO
COBPEMEHHOTO HAyYHOTO MHPOBO33PEHHUSI.

[IkoJIbHBIN Kypc (PU3UKU — CHCTEMOOOPA3YIOIIHU I €CTECTBEHHO-HAYYHBIX YYCOHBIX ITPEIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE COJICPIKAHUS KYPCOB XMMHH, OMOJIOTHH, reorpadun u
aCTPOHOMUH.

LIeHHOCTHBIC OPHEHTHPHI Kypca GU3UKH PACCMATPUBAIOTCS Kak (OPMUPOBAHUE YBAKUTEIHHOTO
OTHOLIICHUSA K CO3HZ[aTeJIBHOﬁ n TBOp‘-ICCKOﬁ ACATCIIbHOCTH, IOHUMAaHUA HGO6XOIH/IMOCTI/I 3(1)(1)6KTI/IBHOFO
1 0€30MaCHOTO MCIIOJIb30BAHUS PA3IMYHBIX TEXHHUSCKUX YCTPOMCTB, CO3HATEILHOTO BhIOOpa Oy ayIeit
npodecCHOHATLHOM JIeSATEIIBHOCTH.

B 3a0auu obyuenus ¢husuxe exooum:

- pa3BUTHE MBIIUICHUS ydaluxcsa, (popMHpOBaHUE y HUX YMEHHI CaMOCTOSITENFHO MpPUOOpEeTaTh U
MIPUMEHSTh 3HAHUS, HAOFOIaTh M OOBSICHATH (DU3MUECKUE SBIICHUS;

- OBJIaJICHHE IIKOJbHBIMU 3HAHUSMHU 00 SKCIIEPUMEHTANBHBIX (paKkTaX, MOHATUAX, 3aKOHAX, TEOPHUSX,
MeToAax (PU3MYECKON HAyKH; O COBPEMEHHON HAayYyHOW KapTHHE MHpPA; O IIUPOKUX BO3MOXKHOCTSAX
MpPUMEHEHUs (PU3NUYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUU;

- YCBOCHHE NIKOJIbHUKAMH HWJCH €JMHCTBA CTPOSHUS MAaTepUM M HEMCUEPIAaeMOCTH TMpollecca ee
MO3HAHUS, MOHMUMAHHUE DPOJM MPAKTHKUA B IMO3HAHUM, IUAIIEKTUYECKOTO, Xapakrepa (pu3muecKkux
SIBIICHUI 1 3aKOHOB;

- popMHUpOBaHUE MO3HABATENLHOTO UHTEpECca K (PU3UKE U TEXHUKE, Pa3BUTHE TBOPUECKHUX
CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YUYCHHUS; TOATOTOBKA K IMPOIOJDKEHUIO 00pa30BaHUS U
CO3HATENbHOMY BBIOOpPY MPOQECCHH.

Lenamu uzyuenus (pusuxu 8 cpeoneli (ROAHOL) WKOAE AGTSIOMCIL:

- popmupoBanue y 00ydaromuxcsi yMeHusi BUAETh U MOHUMATh [IEHHOCTh 00pa3oBaHusl, 3HAUUMOCTb
(bU3NUECKOTo 3HAHUS IS KQXK0T0 YeJIOBEKa, HE3aBUCUMO OT €ro Mpo(ecCHOHANBHOM NesTeTbHOCTH;
yMeHHH paznuyath (HakThl U oleHKU. CpaBHUBATH OLEHOYHBIE BHIBOJIBI, BUJIETh UX CBA3H C
KPUTEPHSIMU OLIEHOK M CBSI3b KPUTEPHEB C OIPEIEIEHHON CHCTEMON IIeHHOCTEeH, (PopMyInpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIHUIO;

- (opmupoBaHHe y 00yUYaIOMIUXCSI LIEJIOCTHOTO MPEICTABICHUS O POJIU (PU3UKHU B CO3TAHUU
COBPEMEHHOM eCTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS OOBICHITH OOBEKTHI U MPOIIECCHI
OKPY’KaIOIlEeH JIEHCTBUTEIBHOCTH — IPUPOIHOM, COLIMAIIBHOM, KyJIbTYPHOM, TEXHUYECKOU CPEIbI,
UCIIOJNB3YS AJIs 3TOro (hU3HUecKue 3HaHUS;

- IPHOOpETEeHNE 00YUAIONUMHICS OTIBITa PA3HOOOPA3HOM NEATETLHOCTH, ONbITAa TO3HAHUS
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB ( KIIOYEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCAIHLHOE
3HAYEHUE JUIS Pa3JIMYHbIX BUJIOB I€ATEIbHOCTH,- HABBIKOB PELIEHUS NPOOIEM, IPUHATHS PELICHUMH,
MOKCKa, aHajan3a 1 00paboTku nHpOopMaKU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH,
HaBBIKOB COTPYAHUYECTBA, 3()(HEKTUBHOTO U 0€30IaCHOTO UCIOIB30BAHUS PA3TUYHBIX TEXHUYECKHX
YCTPOMCTB;

- OBJIaJICHHE CHCTEMOW HaYYHbIX 3HAHUH 0 (PU3MUECKHX CBOWCTBAX OKPY’KAIOIIETO MUPA, 00 OCHOBHBIX
(bu3nYeCKUX 3aKOHAaX U O CII0CO0axX UX MCIOJBb30BaHUS B TOBCEIHEBHOM JKU3HH.

Hocmuoicenue smux yeneil obecneuugaemcst peueHuem ciedyroumux 3a0ay:

- 3HAKOMCTBO yUYalIUXCs C METOJOM HAayYHOTrO IMO3HAHUS U METOJaMH HCCIIeI0BaHUsl OOBEKTOB U
SIBJICHUM IIPUPOJIBIL;

- IpuOOpeTeHNE yYalIUMHCS 3HAHUH 0 MEXaHUYECKHUX, TETJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX



SABJICHUN, (PU3UUECKUX BEITMUMHAX, XapaKTEPU3YIOLINX 3THU SIBICHUS;

- (hopMupoBaHue y ydauxcs yMEHUH HaOIr01aTh IPUPOIHBIE SBICHUS U BBIIOIHATD OIBITHI,
nabopaTopHble pabOThI U HIKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS C UCIIOIb30BAaHUEM H3MEPHUTEIbHBIX
IpUOOPOB, IUPOKO NPUMEHSAEMBIX B IPAKTUYECKON )KU3HHU;

- OBJIaJICHUE YYAIIUMHCS TAKUMH OOILICHAYYHBIMU OHATHAMHU, KaK IPUPOIHOE SIBIICHUE, IMIIUPHUECKU
YCTaHOBJIEHHBIN (PAKT, IpoOIeMa, TEOPETUUECKUI BBIBOJI, PE3yJIbTAT SKCIEPUMEHTAIBHON POBEPKHY;

- IOHUMaHUE YYaIllUMUCS OTJIMYMHA HAYyYHBIX JAHHBIX OT HEMIPOBEPEHHONW HHPOPMALIUH, LIEHHOCTH
HAyKH YJOBJIETBOPEHHUS OBITOBBIX , TPOU3BOIHBIX U KYJBTYPHBIX OTPEOHOCTEN YesloBeKa

L _Ilaoanu MBbI€ II METHBI LTATBLL OCBOCHHMSA VUCOHOIO IT MeTa
«Puzuka»

B pezynemame uzyuenus ghuzuku na 6az080m yposHe yYueHUK 00IHCeH
3HATH/IOHUMATH:

e CMBICT MOHATHH. (pU3UUeCKOe SBICHNE, TUIIOTE3a, 3aKOH, TCOPHS, BEICCTBO, B3AUMOICHCTBHE,
AJIEKTPOMArHUTHOE TI0JIe, BOJHA, (POTOH, aTOM, aTOMHOE SIJIPO, MOHU3UPYIOLINE U3TYUCHUS,
TUTAHETA, 3Be3/1a, TaJlaKkTUuKa, BeeneHnas;

e CMBICI (PM3UYECKUX BEIMYUH. CKOPOCTh, YCKOPEHHE, Macca, CHila, MMITYJIbC, paboTa,
MEXaHWYECKask YHEPTHsl, BHYTPCHHSISI SHEPTHsl, aDCOFOTHAS TEMIIEPATypa, CPEIHSS
KAHETHYECKAs SHEPTHsI YACTHUI BEIIECTBA, KOJIMYECTBO TEIUIOTHI, AJIEMEHTAPHBIN 3JICKTPUICCKUN
3apsi;

e CMBICI (PU3UYECKUX 3aKOHOB KJIACCHUYECKOW MEXaHUKHU, BCEMUPHOTO TATOTCHHS, COXPAHCHHUS
SHEPTUH, UMITYJIbCA U JIEKTPUUECKOTO 3apsiia, TEPMOAMHAMHKH, SJICKTPOMArHUTHOW HHYKITUH,
doTtoardekra;

e BKJIAJ POCCHIMCKHX U 3apPYOCIKHBIX YUCHBIX, OKa3aBIINX HAUOOJIbINEE BIMSHUC HA PAa3BUTHE
bu3uKy;

yMeThb:

e OIIMCHIBATH U OOBSICHSATE (1)I/I3I/I‘-IGCKI/IG SIBJICHUST 1 CBOMCTBA TEI. JABHXXCHUC HeOECHBIX TENI U
VCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA I'a30B, KUAKOCTEN U TBEPABIX TE;
SJICKTPOMAriuTHYO MHAYKIHIO, PACTIPOCTPAHCHUEC DJICKTPOMATrHUTHBIX BOJIH; BOJTHOBBIC
CBOWCTBA CBETA; U3JIy4E€HHUE U MOIJIOIEHHE CBETa aTOMOM; (POTOrhDEKT;

¢ OTJIMYATh I'KIIOTE3bl OT HAYUYHBIX TGOpI/If/'I; ACJIaTb BBIBOABI HA OCHOBEC 3KCIICPUMCHTAJIbHBIX
JAHHBIX; IPUBOJUTH IPUMEPHI, IOKA3BIBAIOINE, YTO. HAOIIOJEHNS U SKCIIEPUMEHT SIBJIIIOTCS
OCHOBOM JJIA BBIIBMOKCHUSA TUIIOTE3 U TGOpI/If/'I, MO3BOJIAIOT IPOBCPUTH UCTUHHOCTDH
TEOPETUYECKHUX BBIBOJIOB; (PM3UUECKasi TEOPUS AA€T BO3MOXKHOCTb OOBSICHATh U3BECTHBIE
SABJICHUS NPUPOAbI U HAYYHBIC (1)21KTBI, MNpEaACKAa3bIBATh CIIC HCU3BCCTHLIC ABJICHUA,

e TPUBOJIUTH IPUMEPHI MPAKTUUECKOTO UCIOIb30BAHUS (PU3NUYECKUX 3HAHUMN. 3aKOHOB MEXAHUKH,
TCPMOANHAMHKHU U SJICKTPOAUHAMHUKU B SHCPICTHUKE,; PA3JIMUYHBIX BUAOB 3JICKTPOMATrHUTHBIX
U3JTy4YEeHUH JUIs pa3BUTHSL paino U TEJIEKOMMYHHMKALUH, KBAHTOBOW (PM3HKU B CO3JIaHUM sTIEpPHON
SHEPIrEeTHUKH, J1a3€POB;

e BOCIPHUHUMATbH U Ha OCHOBE ITOJyYEHHbIX 3HAHUI CaMOCTOATENBHO OLIEHUBATh MH(OpMaIHIo,
conepxanryrocs B cooduiennsax CMU, MHTtepHeTe, HayYHO-TIONMYJISIPHBIX CTAaThIX;

HCNO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS M YMEHUS B PAKTUYECKOM 1eATeIbHOCTH U
NOBCEIHEBHOH KM3HU:

e s obecrieueHus 0€30MaCHOCTH JKU3HEICATEIIBHOCTH B IMPOIIECCE UCTIONB30BaAHUS
TPAHCIIOPTHBIX CPEICTB, OBITOBBIX JIEKTPONPUOOPOB, CPEACTB PAIUO- U
TGH@KOMMYHHK&HHOHHOﬁ CBA3U.,

e OIICHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKa U APYTHe OPraHU3MBbI 3arpPsI3HCHUSI OKpYKaroen



Cpenbl;
* DPALKMOHAIBHOTO MPUPOJIOTONIH30BAHMS U 3AILIUTHI OKPYKAIOIIEH cpebl.

« »

«®u3ukay», 11 kaacc
OCHOBBI 2/1eKTPOAUHAMHUKH (IIPOJOJIZKEHHE).

MaruauTtHoe moJie (5 yacos).
Bzaumooeiicmeue mokos. Marautnoe noine toka. Maenumnas unoykyus. Cuna Amnepa. Cuna Jlopenya.
Jlemoncmpavyuu:
1. BzaumoaeiicTBue nmapanieabHbIX TOKOB.
2. JleficTBHEe MarHMTHOTO TIOJISI HAa TOK.
3. YcTpo#cTBO U IeWCTBUE aMIIEpMETPa U BOJIbTMETPA.
4. YCcTpOHCTBO U ICHCTBHE TPOMKOTOBOPHUTEIIS.
5. OTKJIOHEHHUE TIEKTPOHHOTO JTydYKa MarHUTHBIM TOJIEM.

3namb: IOHATUA: MATHUTHOE I10JI€ TOKA, MHTyKIUSI MATHUTHOTO T1OJIS.

[IpakTHyeckoe TMpHUMEHEHHE: DJIEKTPOM3MEpPUTENbHbIE MPUOOPHl  MAarHUTOIJIEKTPUUECKOM
CUCTEMBL.

Yuemps: pemaTe 3a7aud Ha pacdyeT XapaKTEPUCTUK JBMXKYILErocs 3apsja WM IPOBOJHUKA C
TOKOM B MarHUTHOM II0JI€, OIIPEIENATh HAallpaBJICHNUE U BeNnuuHy cui Jlopenna u Amiepa,

DJIeKTPOMArHUTHAS HHAYKIHSA (7 4acoB)
SIBneHue 3MEeKTPOMArHUTHOW WHAYKUUU. MacHumusiii nomox. 3aKoH 321eKmpOoMASHUMHOU UHOYKYUU.
Ipasuno Jlenya. Camounoykyus. Unoykxmuenocms. B3auMOCBSI3b IEKTPUUECKOTO U MAarHUTHOTO TTOJICH.
DNEKTPOMarHuTHOE I0JIE.
Jlabopamopnasa padoma Nel: VI3ydyeHue 37€KTPOMArHUTHON MHIYKIIHH.
Hemoncmpayuu:
6. DneKTpoMarHUTHas UHIYKIHA.
7. IlpaBuiio Jlenua.
8. 3aBucumocth I/JC MHIYKIHMHU OT CKOPOCTH U3MEHEHHSI MATHUTHOT'O MOTOKA.
9. CamouHAyKIUSI.
10.3aBucumocts DIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHUS CUJIbI LIEJU U OT UHIYKTUB-HOCTH
MIPOBOJIHUKA.

3namv: TOHITHUS: QJICKTPOMArduTHasA WHAYKIOUA; 3aKOH 3JICKTpoOMar HUTHOM HUHAYKIOWUHW; TIPpaBUIIO
HeHua, CaMOMHAYKIHA; MHAYKTUBHOCTD, SJICKTPOMAardiuTHOC I1OJIC.

Ymemsb: 0OBSACHITH SBICHUE 3HCKTpOMaFHHTHOﬁ HHAYKOWUWU 1 CAMOUHAYKIHUHU, PCIIAThL 3ala4i Ha
IMPUMCHCHUEC 3aKOHA BHGKT’pOMaFHHTHOﬁ UHIAYKIOWHA, CAMOUHAYKINH.

DJIeKTPOMATHUTHBIE KoJle0aHusi U BOJIHbI (10 yacoB)
Ce0600HbIE KONEOaHusi 8 KolebamenvHom kKowmype. Ilepuod c60000HbIX INeKMPULECKUX KONeOAHUL.
Ilepemennwiii  snekmpuyeckuti mok. Ienepuposanue snekmpuyeckol duepeuu. Tpauncgopmamop.
Ilepedaua snexmpuueckou 3Hepeuu. INEKTPOMATHUTHBIE BOJHBL. (C80licmea 31eKmpoMacHUMHBIX BOJIH.
Ipunyunwsi paouocessu. Tenesuoerue.

Hemoncmpayuu:

11. CBoOoaHBIE IEKTPOMATrHUTHBIE KOJIEOAHUS HU3KOW 9acTOTHI B KOJI€OATETbHOM KOHTYPE.

12. 3aBUCHUMOCTh YacTOTHI CBOOOJHBIX JJIEKTPOMATHUTHBIX KOJICOAHHH OT JJIEKTPOEMKOCTH U



MHAYKTUBHOCTH KOHTYpaA.

13. Hesaryxaromue 3JIeKTpOMarHuTHIE KOJIEOAHUS B TeéHEepaTOpe Ha TPAH3UCTOPE.

14. Tlony4yeHue NEpeMEHHOI0 TOKA IIPU BPALllEHUH BUTKA B MATHUTHOM IIOJI€.

15. YcTpoicTBO M IPUHIIUI ICHCTBHUS T€HEpAaTOpa MEPEMEHHOT0 TOKa (Ha MOJIEIN).

16. OcuunmiorpaMmsl IEPEMEHHOIO TOKA

17. YcTpoHCTBO M IPHUHIIMI ASUCTBUS TpaHCcPopMaTopa

18. Ilepenaua 351eKTpUUYECKON SHEPTUU HA PACCTOSIHUE C MOILBIO IIOHMKAIOIIETO U ITOBBIILIAOLIETO

TpaHchopmaropa.

19. Dnexkrpuyeckuil pe3oHaHc.
20. W3zmydeHue U pueM 31€KTPOMArHUTHBIX BOJIH.
21. OtpakeHue 3IeKTPOMArHUTHBIX BOJIH.
22. IIpernomieHue 3JIEKTPOMAarHUTHBIX BOJIH.
23. Wutepdepenuust u nuppakius 31eKTPOMarHUTHBIX BOJIH.
24. Tlongpwu3anus 3JIEKTPOMarHUTHBIX BOJIH.

25. Monynsuust W JIETEKTUPOBAHHWE  BBICOKOYACTOTHBIX  3JEKTPOMArHUTHBIX  KOJEOaHHMH.

26. 3namy: TOHATHSA: CBOOOJIHBIE M BBIHYXKACHHBIE KoJeOaHUs; KoyieOaTelnbHbI KOHTYP;
MIEPEMEHHBIN TOK; pe30HAHC, SJICKTPOMAarHUTHAS BOJHA, CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
[IpakTHyeckoe MpUMEHEHHE: TeHepaTop IEPEMEHHOTO0 TOKa, CXeMa paauoTeraepOHHON CBA3H,
TEJICBUJICHHE.

Ymems: V3MepsTh CUIly TOKa M HANpsDKEHUE B IIEMAX IEPEeMEHHOro Toka. Mcmoib3oBath
TpaHchopMaTop TSt MPeodpa3oBaHMs TOKOB M HAIpsDKeHHH. OmpenensiTh HeM3BECTHBINA MapaMeTp
K0JIe0AaTeNbHOTO KOHTYpPa, €CIM M3BECTHbl 3HAa4YeHHWE JPyroro €ro mnapaMerpa M 4acToTa
CcBOOOMHBIX KOJIEOAHUI; paccUMThIBaTh 4YacTOTy CBOOOJHBIX KoyieOaHMII B KoJeOaTebHOM
KOHTYpE C U3BECTHBIMHU IapaMeTPaMH.

OOBACHATH pacpoCTpaHEHHUE FIEKTPOMArHUTHBIX BOJIH.

Ontuka (15 yacoB) CBeToBbIe BOJHBI. (9 4acoB)
Ckopocms ceéema u mMemoobl ee uzmeperus. 3aKOHbl OmpadiceHus U nperomierus ceema. BoITHOBBIC
CBOMCTBa cBeTa: oOucnepcus, uumepgepenyus ceema, ougpakyus ceema. Kocepenmmnocmeo.
Ilonepeunocmsv ceemosuix gonn. Ilonapusayus ceema.
Jlabopamopnasa padooma Ne2: VIzmepeHue noka3aress MpeioMICHUS CTEKIIA.
Jlabopamopuaa padoma Ne3: VI3mepeHue JUIMHBI CBETOBOM BOJIHBI.
Hemoncmpayuu:
26. 3aKoHbI IPEJIOMJICHUS CHETA.
27. TlomHoe oTpakeHHE.
28. CseroBOA.
29. Ilonyuenue nHTEp(PEPEHIIMOHHBIX MOJIOC.
30. Jdudpakuus cBeTa Ha TOHKOW HUTH.
31. Judpakmus cBera Ha y3KOU IIEIH.
32. Pa3noxeHue cBeTa B CIEKTP € MOMOLIbIO TU(DPAKIIMOHHON peIeTKH.
33. Ionspu3zanus cBeTa MOISIPOUIAMHU.
34. IlpuMeHeHNe TONSAPOUAOB JUIS H3YYEHHS] MEXaHHYECKMX HaMpsDKeHUH B JeTalsuax
KOHCTPYKLHUH.

3nams: noHATUsA: nHTEpPepeHIus, TudpaKius U IUCIIepPCcHst CBETa.

3aKOHBI OTPa)KEHUS U MPEIOMIICHHSI CBETA,

[TpakTHdeckoe mMpuMEHEHHE: MOJHOTO OTPaXKEHUs, HHTepPepeHInH, TUPPAKIINN U MOISpU3a-LUN
CBETa.



Yuemu: wu3MepsATh UIMHY CBETOBOM BOJIHBL, peIlaTh 3aJaud Ha MpUMEHeHHe (GopMyIl,
CBSI3BIBAIOLIMX JJIUHY BOJHBI C YaCTOTOM U CKOPOCTHIO, MEPUOJ KOJEOAHUH C IHUKIMYECKOM
4acTOTOW; HAa IPUMEHEHHUE 3aKOHA IPEJIOMJICHHS CBETA.

DJieMeHThI TeOPUM OTHOCHTEJIbHOCTH. (3 yaca)

[Toctynatel Teopur OTHOCUTENBHOCTHU. [IpuHIIMI OTHOCUTENBRHOCTH DiHINTEHHA. [T0CTOSIHCTBO CKOpOCTH
CBCTa. HpOCTpaHCTBO U BpCMs B CHQHH&HLHOﬁ TCOPHUU OTHOCHUTCIBHOCTH. PenaruBucrckas JUHaAMUKa.
CBs3b MACCHhI C SHEPTUECH.

3uamo: TOHSATHA: IIPUHIMII ITIOCTOAHCTBA CKOPOCTH CBETA B BAKYYME, CBA3b MAaCChl U SOHCPTHU.
Ymemn: OMPCACIIAThL 'PAaHUBI MIPUMCHCHUA 3aKOHOB KJIaCCUYECKON 1 peHSITI/IBHCTCKOﬁ MCXaHHUKH.

N3zayyenns u cnekrpsl. (3 yaca)
Paznuynble BUABI AJIEKTPOMATHUTHBIX M3JIYYEHUH W HMX HPAaKTHUECKOE INPUMEHEHHE: CBouUcmea u
npuMeHeHue — UHQPAKPACHLIX,  YIbmMpaQuonemosvlx U  peHmeeHosckux — usnyuenuu. Illxana
INEKMPOMASHUMHBIX USTLYYEHUI.

Hemoncmpayuu:

35. HeBuauMmeble U3Iy4EHUs B CIIEKTPE HATPETOTO TEJA.

36. CpoiicTBa HHPPAKPACHOTO U3ITYUYCHHUS.

37. CpoiicTBa yabTpaguOIECTOBOTO U3ITyUCHHUS.

38. Ilkana 3neKTpOMarHUTHBIX U3Ty4eHUH (Tabauma).

39. 3aBUCUMOCTH IUIOTHOCTU MOTOKA U3IYUYEHHS OT PACCTOSIHUSL 10 TOUEYHOTO UCTOYHUKA.

3uame: MPAKTUYCCKOC MPHUMCEHCHUC. TPUMEPLI IMPAKTHUYCCKOI0 MPUMCHCHHA 3JICKTPOMAIrHUTHBIX
BOJIH I/IH(I)paKpaCHOFO, BHUIHUMOTIO, y.]'IBTpa(I)I/IOHCTOBOFO " PCHTI'CHOBCKOI'O JUAITA30HOB YaCTOT.

Ymemu: 00BSICHATE CBOMCTBA PA3JIMYHBIX BUAOB 3JICKTPOMArHUTHOI'O U3JTY4YCHHSA B 3aBUCHUMOCTHU
OT €10 AJIMHBI BOJIHBI 1 4aCTOTHI.

KBanToBas ¢pusnka (17 yacoB)
[Tunote3a Ilmanka o xBanTax.] ®oroaddexr. Vpasuenue Dunwmeiina ona pomosgpgpexma. OOTOHBI.
[Tunoreza ne bpoinst o BOMHOBBIX cBOMCTBaX dactull. KopmycKysaspHO-BOJHOBOH —JyallU3M.
CooTtHotreHue HeonpeaeneHHocTH [ elizenoepra. |
Cmpoenue amoma. Onwvimsl Pezepgpopoa. KBantoeie moctynatel bopa. Hcnyckanue u noenowenue
ceema amomom. Jlazepsl.
[Monenu cTpoeHUsT aTOMHOTO SIIpa: MPOMOHHO-HEUMPOHHAS MOOelb CMPOeHUus amomMHo2o 50pa.]
SAnepubie cunbl. JlepekT Maccel M SHEPrusl CBSI3U HYKJIOHOB B siape. SlaepHas sHepretuka. BnusHue
HMOHM3UPYIOLIEH pagualvy Ha XUBble OopraHu3Mbl. [/lo3a M3iydeHus, 3aKOH PaJuOAKTUBHOIO pacnana u
€ro CTaTUCTUYECKUH XapakTep. DJIeMEHTapHbIe YaCTULBL: yacmuysbl U aHmudacmuysl. DyH1aMeHTalIbHbIE
B3aUMOJCUCTBH |
3nauenue Quzuxku Onsl 00BLACHEHUs MUupa U pazsumus NPoU3BOOUMENbHLIX cul obwecmea. Eounas
Qusuveckas kapmura mMupa.

Jlabopamopuasa pavoma Ned: «V3ydeHre TPEKOB 3apsHKCHHBIX YACTHID.

Hemoncmpayuu:

40. dotornekTpudeckuit 3PPEeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIATHHOM.

41. 3axoHbl BHeIHero Gpotosddexra.

42. YCTpOWCTBO M ICHCTBHE MOIYIIPOBOJIHUKOBOTO M BAKYYMHOTO ()OTOIIIEMEHTOB.

43. VYcrpolicTBo U neiicTBue (oTopene Ha PoToIIeMEHTE.

44. Mopnens onbita Pesepdopna.

45. HaOmroneHue TpekoB B kKamepe Buibcona.

46. YcTpoHCTBO M JEHCTBUE CUETYUKA HOHU3UPYIOIIUX YACTHII.



3namu: Tlonstus: ¢oToH; PoTodd(dEKT; KOPHMYCKYJIIPHO-BOJHOBON Ayajau3M; siiepHas MOJCHb
aToma; SiICpHbIC PEAKIMH, HEPrusl CBSI3U; PaJUOAKTUBHBIA pacraj; LEMHas peakuus IeIeHUs;
TEPMOsIEpHAs PeaKus; HIeMEHTapHas YacTHIIa, AaTOMHOE SI/IPO.

3akonsl potodaddexra: moctynarsl bopiil 3aKkoH pamoakTUBHOTO pacnaja.

[IpakTueckoe NPUMEHEHHE: YCTPOMCTBO M TPUHIMI JEUCTBHS (OTOIJIEMEHTA; MPUMEPHI
TEXHUYECKOTO - HCIIOJIBb30BaHUS (POTODJIEMEHTOB; HMPUHIMII CIIEKTPAJbHOIO aHAIN3a; MPUMEPHI
MPAKTUYECKUX MPUMEHEHUN CIIEKTPAIIbHOIO aHaIN3a; yCTPOMCTBO U MPHUHIIMII IEHCTBUS SJEPHOTO
peakTopa.

Yuemuw: Pemath 3a1aun Ha puMeHEHHE (HOPMYJI, CBSI3BIBAIOIIUX SHEPTHIO U UMITYJILC (DOTOHA C
YacTOTOM COOTBETCTBYIOLIECH CBETOBOM BOJIHBI. BBIUMCIATH KpacHyro rpanuiy ¢orodddekra n
SHEPTHUI0 (POTO3TIEKTPOHOB HA OCHOBE ypaBHEHHS DWHINITEHA. OnpeaensTh MPOAYKTHI SIEPHBIX
peakuuii Ha OCHOBE 3aKOHOB COXPAaHEHHs DJJIEKTPUUECKOTO 3apsia M MacCoBOIO YHCIA.
PaccuuthiBaTh 2HEpreTHdeckuil BBIXOJ siAepHOW peakiuu. OnpenensTb 3HAK 3apsna  Hid
HaIpaBlIEeHUE JBIKEHUS JIEMEHTAPHBIX YaCTHII [0 UX TpekaM Ha (oTorpadusx.

Ctpoenue Beesiennoii (7 yaco)
Cmpoenue conneunou cucmemvl. Cucmema «3emnsn — Jlyna». Obwue ceedenus o Coanye (8uo 6
menecKon, 8paujerue, pasmepsl, MAccd, C6emMUMOCmb, MemMnepamypa COIHYa U cOCMOsIHUe 8eecmad 6
HeM, Xxumudeckuil cocmas). Mcmounuku snepeuu u enympennee cmpoenue Connya. Qusuyeckas npupooa
36e30. Hawa ['anakmuxa (cocmas, cmpoenue, Ogudcenue 36e30 6 Ilanakmuxe u ee 6pawjeHue).
IIpoucxoorcoenue u 360n10YuUsA 2a1aKMUK U 36€30.

emoncmpayuu:

47. Moaenb COTHEYHON CUCTEMBI.

48. Temnypui.

49. TlomBwmxHas KapTa 3Be3HOTO Heba.

3nams: NOHATHUSA: TUIaHETA, 3Be3/1a, CoHeyHas cucTeMa, rajakTiuka, BeenenHas.
[IpakTHyeckoe MpUMEHEHUE 3aKOHOB (PU3HUKH [T ONIPE/ICICHUS XapaKTePUCTUK TUIaHET U 3BE3I.
Yuems: 0OBACHATH CTPOCHHE COJIHEUHOM cucTeMbl, rajaktuk, ComnHua u 3Be3n. Ilpumensars
3HAaHUE 3aKOHOB (U3UMKU [ OOBSCHEHHS TIPOLIECCOB MPOMCXOIAIIUX BO BCEJICHHOM.
[Tonp30BaThCs MOABUIKHOM KapTOM 3B€3HOTO HeOA.

IHoBTOpenmue. (7 yacoB)

Dopmul opeanuzayuu y4eOHbIX 3aHAMUIL, OCHOGHbLE 6UObL YUEOHOI JesAmeIbHOCmU

Dopmwbl opeanuzayuu
VUeOHbIX 3aHAMUL

Dopmul opeanuzayuu
0esamenbHOCIU YYauuxcs

Buowl yuebnoti desmenvrocmu
yuawuxcs

IlyremectBue

Jlexnus

Uccnenosanue

3a09Has SIKCKypcHus
®dponTansHas 6ecena
Ponesas urpa
Huckyccust

IIpakTukym
JlaGoparopus

YPOoK KOppeKLnH 3HaHUI
Cemunap
KoHTposibH0-06001maromnmii
YPOK

DpoHTAILHAS PA0OTA UMEET

HaunboJiee MHUPOKOE IPUMEHEHHE.
Ora ¢opma opraHU3aIMH OTIUIACTCS
TEM, UTO YUUTEIh BEACT paboTy CO
BCEM KJIAaCCOM OJHOBPEMEHHO,
MIPUMEHSIS Pa3INYHbIE METOINYECKHE
TIpUEMBI (pacckas, 0ObICHEHHE,
Oecena u 1p.) U ydariuecs
BBIMOJIHSIIOT €MHOE IJIS1 BCEX
3amanue. UaauBuIyamsHbIe
0COOEHHOCTH ydalmuxcs YUYUThIBaTb
O4YEeHb TPYHO. EnunbIii TeMn
paboTHI CO3/1aeT TPYTHOCTH B

Buanl 1eaTeJIbHOCTH CO CJI0BECHOI
(3HAKOBOI) OCHOBOII:

Crnymanvie 00BICHEHHI yIUTEIIs.
Cryuranue U aHan3 BBICTYTUICHUH CBOUX
TOBAPHUILIEH.

CamocrosiTensHast padoTa ¢ y4eOHHUKOM.
Pabota ¢ HayIHO-TIOMY IS PHON
JIUTEPaTypPOU.

OT100p 1 cpaBHEHHE MaTepuaa 1o
HECKOIBKUM UCTOYHHKAM.

Hamucanne pedepaToB u JOKIa10B.
BriBoa 1 10Ka3aTenbCTBO (hOpMyIL.
Amnanus popmy.




KBH

Kondepennus

CmoTp 3HaHUI

3amuTa TBOpYECKUX padoT
[Ipe3enTtanus

YCBOCHHHU MaTepualia ciabbiMu
yueHukamu. Baxxunas npoOiema
COCTOUT B 00€CTIEYEHUH
YCTOMYMBOTO BHUMAHHMS yUYaIUXCsl,
noJ/Iep>KaHus UX HHTEpeca K
n3zydaemomy marepuaiy. Ilostomy
HapsIy C IpUeMaMu 0ObSICHUTEIBHO-
WIUTIOCTPATUBHOTO M3JI0KEHHS
eaecoo0pa3Ho U HeoOX0IMMO
MIPUMEHATH POOJIEMHOE M3JI0KEHHE
W YaCTUYHO-TTOMCKOBBIN METOIbI
00yJCHMS.
Wuaupunyanruas gopma paboThl
Ha YpOKe Heo0X0[MMa, OUeHb BaXKHA,
HO HCIIOJIb30BAaHUE €€ 3aTPyAHEHO HE
TOJIBKO OOJIBIION YHCIEHHOCTHIO
yYaIIuxcs, HO U COJlepKaHueM
npeameta. [Ipu uHAMBUAYaIbHON
paboTe MOXKHO yUUTHIBAThH
HUHAUBUAYaJIbHBIE PA3JINdus U
pa3IMYHOE OTHOIIEHUE YUAITUXCS K
yuebe. Ilo 3amanuto yunrens
KaKIIbIM yJammuics padoTaet
CaMOCTOATENbHO 6e3 0OMeHa ¢
OpyTUMH yuyeHuKaMu. B yueOHOM
IIpo1iecce HCHOIb3YIOTCS
PENpPOyKTUBHBIN U
HUCCIIEOBATEIbCKUU METOIBI.
VYyarmuecs: BBITONHAIOT 3aJaHus 1O
TEKCTy y4eOHHKa, 3aII0JIHCHHUE
KOHTYPHBIX KapT, COCTaBJICHUE
Tabmuu, rpadukoB u T.1. s
OpraHu3anuy 0oJjiee YCIIeITHOM
WHAWBUIYaTbHON pabOThI
HEOO0XOIUMO HCIIOIb30BATh
pa3aaTOYHbBINA TUIAKTUYECKUM
Matepuan. Ha ypokax ¢porTampHas
1 MHIUBHIYaNbHAs POPMBI pabOTHI
OOBIYHO MPUMEHSIOTCSI COBMECTHO B
COYETaHUH WU MOCIIEI0BATENBHO.
Tak, 0OBIYHO MOCJIE BEIITOJIHEHHS
CaMOCTOSITEIbHBIX HIIH
IIPAKTUYECKUX PadOT OpraHn3yeTcs
nx (ppoHTaNTBHOE 00CYXKACHHUE.
Koanexrueupie ¢gopmMel paboTst
HUMEIOT CYLIECTBEHHOE COLUATBLHOE
3Ha4yeHue: (HOpMUPYIOT y yUyaluxcs
YMEHUS COTPYIHUYATS,
KOOIIEpUPOBATh CBOW YCHIIUS U
panKOHANIBHO OPraHU30BbIBATh
COBMECTHBIN TPYJI. B KOJUIEKTUBHBIX
(dopmax paboTbI OpraHu3aLys
y4eOHOU JeATeIbHOCTH
MIpenoaraeT pasesieHue Tpy/aa.
KoHTposb 3a BeIOTHEHUEM PaOOTHI

Pemenne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a7ad.

Brinonnenue 3aianuii o pasrpaHUuECHUIO
TOHSITUM.

CucrtemaTu3anuusi yueOHOTo MaTepuana.
CamocTosTenpHas paboTa ¢ YIeOHIUKOM,
AJIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu (D0P).

[loxroToBka u MpeCTaBICHUE TyOIUIHOTO
BBICTYIUICHUS B BUJIC TIPE3CHTAIIUH.
[Mouck nHOpPMAITUU B 3JCKTPOHHBIX
CIIPAaBOYHBIX U3JJAHUSX: JIEKTPOHHON
SHIMKIJIOTIEINH, CIIOBAPSX, B CETH
WHTepHeT, 2IeKTpOHHBIX 0a3zax u OaHKax
JTAHHBIX.

CocTaBreHHe ¢ TTOMOIIBIO Pa3TMIHBIX
KOMITBIOTEPHBIX CPEJICTB 00yUYEeHHS TIIaHa,
TE3UCOB, pe3loMe, AaHHOTALIUH,
aHHOTHUPOBAaHHOTO 0030pa JUTEPATYPHI H
np.

[MoaroroBka BBICTYIUICHUH B JOKIA0B C
MCIIOJIB30BaHUEM Pa3HOOOPa3HBIX
WUCTOYHHUKOB WH(OPMAITHH.

Pewenne 3anau.

Brinmonnenue 3aganuii

HO KJIACCU(UKAIIH TTOHSITHIA.

Bujapl 1esiTeJIbHOCTH HA OCHOBE
BOCHPHUSITHS 3JIEMEHTOB
AeCTBUTEIbHOCTH:

Habmonenue 3a AeMOHCTpaIusIMu
YUUTEIS.

[IpocMoTp y4eOHBIX HUITEMOB.

AHamu3 rpaduKoB, TAOIUI], CXEM.
O0bBacHenne HaOIIOIaEMBIX SIBICHHUH.
Wzyuenue ycrpoiicTBa mpruOOPOB O
MOJIEIISIM U YepTeKaM.

Amnanmu3 npoOIEeMHBIX CUTYaITHA.
Habnronenue 3a geMoHCTpalusIMu
YUUATEIS.

OO0BsICHEHNE ¥ HHTEPITPETALIHS
HaOJI0JTaeMbIX SIBJICHHM.

Amnanu3 rpadukoB, TabiIHLl, CXEM.

Buasbl gesiTeIbHOCTH € NPAKTUYECKOI
(OnBITHOM) OCHOBOIA:

PaboTa ¢ KuHEMaTHYECKMMHU CXEMaMH.
Pemenne sxcriepruMeHTABHBIX 3a7a4.
Pabota ¢ pa3gaToYHBIM MaTEpPHAIIOM.
COop u KiaccuuKaIus KOJUICKIIMOHHOTO
MaTepuania.

COopKka 2IIEKTPUIECKUX TICTICH.
N3sMepeHue BenuurH.

ITocTaHOBKA OIBITOB IS IEMOHCTPAIHH
KJ1accy.

[MocraHoBKa PPOHTAILHBIX OIBITOB.
BoinosHenne GpoHTAIBHBIX




BBIITOJIHACTCA CaMHUMHU yHallIUMUCH.

nabopaTopHBIX PadoT.

BerinonHeHrne paboT NPakTUKyMa.
Coopka mpuOOpPOB U3 TOTOBBIX JIETANCH U
KOHCTPYKLIMIA.

Pa3paboTka HOBBIX BAPHAHTOB OIIBITA.
[TocTaHOBKA ONBITOB JIJISl IEMOHCTPAIIUU
KJaccy.

[TocranoBka PpOHTANEHBIX OTIBITOB.
BeinonHeHne GpoHTANTBHBIX
nmabopaTopHBIX PaboT.

BrinonHenre paboT MpakTHKyMa.

111. KajnennapHo-reMaTnyecKoe NJAHNPOBAHME




Yucno Tpeoosanus K ypoenio Dopma ypoka
No Tema ypoka uacoe n0020mMo6KuU yu-cs Yueonoe ooopyoosanue Komn | oama
YPOKa HKT OHEH
m
yueon
UKa
duexkTpoannamuka (15 yacon)
I'naBa 1. MarauTHOe moJsie 74
1 B3auMonelicTBue TOKOB. 1 3HaTh CMBICT (PU3UYECKUX B3aumoneiictBue KoM6uHMpoBaHHBIN 1,2
MarnutHoe noJie. Bektop MOHATUI: MATHUTHBIE CUJIBI, MapajuIebHbIX TOKOB..
MAarHUTHOM UHAYKUMH. JIMHUM MarHuTHOE TIOJIE, TPAaBUIIO MM]] « Harnsaanas ¢puzuka»
MAarHuTHOM MHAYKIUH. «OypaBunKa» MM/ «KuBas ¢puzuka»
MM/J] «®uszuka 8»
MM/I «Duszuka 9»
2 Mopynp BeKTOpa MarHUTHOU 2 [ToHrmaTe cMbICIT 3aKOHA YceTpoiicTBO U aeicTBHE Kom6unupoBauusii | 3.4,5
nnaykuuu. Cuna Ammnepa. Awmrepa. [IpumeHsTh npaBuio amIiepMeTrpa v BOJIbTMETpA.
DNEeKTPOU3MEpPUTEIIbHBIC «JIEBOW PYKU» JJIsl ONPE/IeTICHUS YceTpoiicTBO U eicTBHE
puOOpHI. FA rpoMkorosopurenss. MM/ «
['pOMKOrOBOpHUTETIB. Harnsannas dusuka»
3 Pewenne 3anau 3 YMeTb NPUMEHSTH MOJy4YECHHbIE
3HAHMS HA IPAKTUKE
4 Cuna Jlopenna. 4 YmMmerts onpeienaTh HanpaBieHue | OTKITIOYeHHE dIeKTpoHHOrOo | KoMOMHMpOBaHHBIN 6
u MoayJb cuibl JlopeHua IIy4Ka MarHUTHBIM I10JIEM.
MM/I « Harnsnnasa pusmkay
MM/] «KuBas pusuka»
MMJI «Pwusuka 9»
5 Pemenue 3agau 5 YMeTh IPUMEHSATH MOJTy4YeHHbIE
3HAHUS HA TIPAKTUKE
6 MaruutHbIE CBOMICTBA 6 YMeTb 0OBSICHATH TIapa- u Monens nToMeHHOU KomOuHnpoBaHHBII 7

BCIICCTBA.

JUuaMaracTusm

CTPYKTYpPBI
(heppoMarHeTUKOB.

Pa3maranunBanue cTaabHOTO
oOpasIia npu HarpeBaHUH.
MarHauTHas 3anuch 3ByKa.




7 JlaGopaTopnas padora Ne 1 YMeTb NpUMEHSTh NOJy4YEeHHbIE
«JlelicTBHE MATHUTHOIQ 3HAHUA Ha PAKTHKE
1IOJI5 HA TOK»

I'maBa2. JaekTpoMarHuTHasi HHAYKOUsA 94.

8 OtkpbiTHE IToHUMAaTh CMBICIT SIBIICHUS MM/] « Harnsnas ¢usuka» | KoMOuMHHpOBaHHBIN 8,9
3JIEKTPOMArHUTHON 3JIEKTPOMArHATHON MHIYKIUU MM/ «KuBas ¢puzuka»
WHAYKUMA. MarHuTHBIN MM/J] «®u3nka 8y
MOTOK. MM/I «Dwuszuka 9»

9 IIpaBuio Jlenua. 3akoH 3HATh 3aKOH IEKTPOMAarHUTHOU IIpaBuio JleHua. Kom6unuposannsii | 10,11,
3JIEKTPOMArHATHON WHIYKIUU U YMETh ONPEIEIATh 3aBucumocts J/1C 12
nHayKuud. Buxpesoe HaIlpaBJI€HUE UHIYKIMOHHOTO WHIYKUHUUA OT CKOPOCTH
ANEKTPUYECKOE TOJIE. TOKa M3MEHEHUSI MarHUTHOTO

notoka. MMJI « Harnmsagnas
busnKay

10 JlaGoparopHas patora Ne 2 N3yueHue siBneHus
«M3yyeHue siBJICHUA 3JIEKTPOMATHUTHON MHIYKLIMHU
AICKTPOMAIHUTHOH
HHIVKIIHH

11 OJ1C unnykuuu B YMeTh O0BACHATH MPUIUHBI 3aBucumocts DJ1C KomOuHMpOBaHHBII 13
JBUKYLIUXCS TPOBOJAHUKAX. BO3HUKHOBEHUS UHAYKIIMOHHOIO | CaMOMHAYKLHUHU OT CKOPOCTH

TOKa B IPOBOJHHKAX U W3MEHEHUS CUJIbl TOKA B
paccuuThIBaTh YUCIEHHOE LeNU U OT UHTyKTUBHOCTHU
3Hauenune DJIC uHayKIuu IIPOBO/IHUKA.

12 Pemenue 3agau YMeTh NPUMEHSATH MOJTyYEHHBIE

3HAHMS HA IPAKTUKE
13 OneKTpOAMHAMUYECKU 3Hath Gopmyiy st Beraucienus | MM/ « Harnsagnas ¢usuka» | KomOunupoBanusiii | 14,15
MukpodoH. CaMOUHTyKITHS, OJIC caMOMHAYKIIUU U YMETh MM/] «KuBas pusuka»
WHIYKTUBHOCTb. OIIPEACIIATh HAIPABICHUE TOKA MM/ «Pusuka 8»
CaMOHMHIYKIIUH MM/ «®uszuka 9»
14 DHeprus MarHUTHOT'O TOJIS. 3HaTh GOPMYIIHI U pacyéra 16,17
SHEPIrUM MATHUTHOTO IMOJISI
15 Pemrenue 3anau 3Hath GopMyIsI 1T pacuéra
SHEPIrUM MATHUTHOTO IOJISI
16 Konrpoannas padora Ne 1

10 Teme: «OCHOBBI

KT HHAMUKHW)




Kosie0anus n Bos1HBI (26 YacoB)

T'maBa 3. Mexannueckue Koje0anus. 64.

17 CB0OOOHBIE U BBIHYX/ICHHBIE [Tonumars cMbicnt cBoOoAHBIX U | CBOOOAHBIE Koslebanus rpy3a | KomOunuposanusiii | 18,19,
KosebaHus. Y caoBus BBIHY’KJICHHBIX KoJieOaHuil. 3HaTh Ha HUTH U Tpy3a Ha 20
BO3HUKHOBEHHUS CBOOOIHBIX o01Iee ypaBHEHHE npyXuHe. 3aBUCUMOCTh
KosebaHuid. MatemaTndeckui K0JIeOaTeNbHbBIX CHCTEM. nepuojia KojaeOaHuii rpy3a Ha
MasiTHUK. HUTH OT €€ JiuHbl. MM/] «

Harnsanas ¢pusukay
18 JluHamuka kKonebaTeabHOro 3HaTh ypaBHEHUE JABMKEHUS CpaBaenue konebatenpHoro | KomMOWHMpOBaHHBIN 21
JIBYKEHUSL. TeJa, KoJIeOIIoIerocs noj U BPAIIaTEJIbHOTO JIBMXKEHUH.
NEICTBUEM CHUJI YIIPYTOCTHU 3anuch KojaedaTenbHOro
IBIKeHus. MMJI «
Harnsmaas dusuka»

19 IMapmonnueckue koneGaHusl. 3HaTh YpaBHEHHE FapMOHUYECKUX 3aBUCHUMOCTB IIEpHO/Ia Komb6unupoBanusii | 22,23
daza koneOaHuH. KosieOaHui, popMyIIbl 1uIst Kosie0aHui Tpy3a Ha

pacuéra nepuoja kojaeOaHHii HpPY>KUHE OT )KECTKOCTH
MasITHUKOB. IIPYHUHBI U Macchl Ipy3a.
MMJI « HarnsgHas dhusukay

20 TOpHAHA Ta No YMeTb NPUMEHSTH MOJy4YECHHbIE

«Onpejenenne yCKOpeHUs 3HAHUS HA IPAKTHKE
B HOI'0 AaeHMs NIPH
IOMOIIY MATHHKA»,

21 [IpeBpanienue 3uepruu npu YMeTb pacCYUTBIBaTh IOJIHYIO MM/I « Harnsinnasa pusmukay 24

rapMOHUYECKUX KOJIeOaHUsX. MEXaHUYECKYI0 SHEPTUI0 MM/] «KuBas pusmnka»
CUCTEMBI B JIFOOOI MOMEHT MM/I «®Dusuka 8»
BpPEMEHHU MM/ «®usznka 9»

22 Boinyxnenue konebaHus. 3HaTh ypaBHEHUS BBIHYKICHHBIX Boinyxnenue konebaHus. KomOunupoBanssiii | 25,26
Pezonanc. Ilpumenenne KOJIeOaHMI MaJIol U OOJIBIION Pe3onanc kosebanus
pe3oHaHca U 00phOa ¢ HUM. YaCTOT MasITHUKOB.

I'naBa4. JaexkTpoMarHuTHbIE KOJeOaHus. 104.

23 CB00O/IHBIE U BBIHYKICHHBIC 3HaTh yCTPOMUCTBO CBobonHbIE KomOunupoBannsiii | 27,28

JIEKTPOMarHUTHbIE KoJ1e0aTenbHOTO KOHTYpa, 3JIEKTPOMAarHUTHbIE

koiiebanusa. KonebdarenpHbli
KOHTYD.

XapaKTCPUCTUKHU
QJICKTPOMArHuTHBIX KOJIEOAHHUH.

KOJIEOaHUSI HU3KOU YaCTOTHI
B K0JI€0aTEILHOM KOHTYPE.




MM/] «KuBas pusuka»

MM/ «®Dwusuka 8»
MMJI «Pusuka 9
24 YpaBHEHHE, ONUCHIBAIOIIEE 2 3HaTh ypaBHEHUE, ONUCHIBAIONIEE 3aBUCUMOCTb 4aCTOTHI Komb6unuposannsiii | 29,30
MIpoIeCChl B KOJIe0aTeIbHOM HpOIIECCHl B KOJIeOaTeIbHOM CBOOOTHBIX
KOHTYype. AHAJIOTUSI MEXY KOHTYpe 3IEKTPOMArHUTHBIX
MEXaHUYECKUMH U KoJiebaHui oT
AEKTPOMarHUTHBIMU INEKTPOEMKOCTH U
KOJIEOaHUSMU. MHAYKTUBHOCTH KOHTYpaA.
MM/ « HarnsigHast husuka»
25 Pewenue 3anau. 3 YMeTb NPUMEHATH OJIy4YE€HHbIE
3HAHUS Ha IPAKTHKE
26 [IepemMeHHBIN 3IEKTPUUECKUAN 4 IToHrMaTe CMBICIT AEHCTBYIOLIUX [Tonydyenue nepeMeHHOro KoM6uHMpoBaHHBIN 31
TOK. 3HAYEHUH CUJIBI TOKA U TOKA MpHU BpallleHUU BUTKA B
HaNpsKEHUs. Mar#MTHOM IOJIE.
27 Pewmenne 3anau. 5 YMeTb NPUMEHSTH NOJy4YECHHBIE
3HAHUS HA IPAKTHKE
28 AKTHUBHOE CONIPOTUBIICHUE B 6 YMeTb pacCUUTBIBATh APAMETPHI OcuuinorpaMma B Lienu KomOnHupoBaHHBIH 32
LIENIU TIEPEMEHHOT0 TOKA. LIENY MPU PA3JIMYHBIX BUAAX nepeMeHHoro Toka. MMJI «
JleficTByIOIME 3HAYEHHUS CONPOTUBIICHUI Harnsanas ¢pusuka»
CWJIBI TOKA U HaNPsKEHUS.
29 Konnencarop B nenu 7 YMeTb puMeHsITh POPMYJIBI OcuworpaMMa B Lienu KomOnuHupoBaHHBIH 33
IIEPEMEHHOT0 TOKA. pacuera napaMeTpoB nepeMeHHoro Toka. MM/|
AEKTPUYECKUX LIETIEN «OKuBast pusuka»
TIEPEMEHHOTO TOKa MM/JI «®Pusuka 8»
MMJI «Pwusuka 9»
30 Karyika MHIyKTUBHOCTH B 8 YMeTh NpUMEHSITh GOPMYIIbI Ocuwutorpamma B 1ienu KomOuHMpOBaHHBII 34
LIEIY IEPEMEHHOT0 TOKA. pacuera rmapameTpoB nepeMeHHoro Toka. MMJI «
JNEKTPUYECKUX LIeTIEN Harnsannas gpusuka»
MIEPEMEHHOT0 TOKa
31 Pemenue 3anaq 9
32 Pe3onanc B asiekTpruecKoi 10 3HaTh 00 YCIOBHSIX pE30HAHCA Hezaryxatomue KomOunupoBanusiii | 35,36
uenu. ['eneparop Ha AJIEKTPOMAarHUTHBIE
TpaH3UCTOpE. ABTOKOJICOaHUS Kosie0aHus B TeHEpaTope Ha
TPaH3UCTOPE.

DNIEKTPUYECKHUI PE30HAHC.




I'maBa$S. Ilpom3BoacTBoO , mepeaayda U HCHOJIBL30BAHME JHePrum. 44.

33 I'enepupoBanue 3HaTh CTPOEHUE U NPUHIIUII Y CTpoUCTBO U IPUHIUIT KomOunupoBanssiii | 37,38
ANEKTPUYECKON SHEPTUU. paboThl reHepaTopa NEPEMEHHOTO JIEeNCTBUS TeHepaTopa
TOKA,. HEepPEMEHHOT0 TOKa (Ha
MOJIEIIH).
34 Tpancopmaropsi. YCTPOMCTBO U YCJIOBUSI pabOThI Y CTpoUCTBO U IPUHIUIT KomOunupoBanssiii | 39,40,
TpanchopmaTopa Ha X0JI0CTOM JeHCcTBUS TpaHchopMaTopa. 41
X0y M IIOJl Harpy3KOM MMJ1 « HarnsgHast dhbusukay
35 Pemenue 3anau
36 [TpouzBoacTBo, nepenaya u 3HATh CITOCOOBI TPOU3BOICTBA MM/ «KuBas pusukar
HCIIOJIb30BAHHUE JJIEKTPO’HEPIUH. 3HATh MM/ «Pusuka 8»
3JIEKTPUYECKON SHEPIHUHU. OCHOBHBIX TIOTpeOuTENeH MM/ «Dwuszuka 9»
ANEKTPOIHEPTHH U €€ CIIOCOOBI
nepegadn
I'naBa 6. Mexannveckue BOJIHbI. 34
37 BouiHOBBIE sIBIICHUS. 3HaTh MOHSTHS: BOJIHA, O6pa3zoBanue u KomOunupoBanusii | 42,43,
Pacnipoctpanenue MOTIEPEYHBIE U MPOJIOJIbHBIE pacrnpocTpaHeHHe 44
MEXaHUYECKUX BOJH. [[nuHa n BOJIHBI, JOPMYITY JUTHHBI U MIPOJOJIBHBIX U MONEPEYHBIX
CKOPOCTH BOJIHBI. CKOPOCTH BOJIHBI. MeXaHu4ecKux BoiH. MM/] «
Harnsmaas dpusukay
38 YpaBHeHue OeryIiei BOIHbI. 3HaTh MPUMEHEHUE BOJIH KomOunupoBanubii | 45,46
Bomsnsl B cpene.
39 3BYKOBBIE BOJIHBI 3HaTh 3BYKOBBIE BOJIHBI B MM/] «KuBas pusuka» KomOuHMpOBaHHBII 47
pa3IMYHBIX Cpelax. MM/I «®Dusuka 8»
MM/J] «®u3zuka 9»
I'naBa7. JiaeKTpOMArHMTHBIE BOJHBI. S4.
40 DneKTpOMarHuTHas BOJIHA. 3HaTh cMBICI Teopur MakcBeiia. N3nyuenue u npuem KomOuHupoBaHHBIH 48

CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH.

OOBSACHITh BOBHUKHOBEHHUE U
pacrmpocTpaHeHue
AJIEKTPOMArHUTHOTO TTOJIS.
OnuceIBaTh U O6'b$ICH$ITB
OCHOBHBIC CBOICTBA

AIIEKTPOMArHUTHBIX BOJIH.
MM/ « Harnsonast pusuxar»




OJICKTPOMAIrHMTHBIX BOJIH.

41 [InoTHOCTH MOTOKA 3Hath HopMyITy IUIOTHOCTU KomMOuH1poBaHHbIN 50
IJIEKTPOMAarHuTHOTO MIOTOKA IEKTPOMAarHuTHOTO
U3JTyYEHUsl. U3JTy4EeHUsl.
42 N306perenue paano YMeTb OnUCHIBATh U OOBACHATD C6opka npocreifiero KomOunupoBanssiii | 51-54
A.C.ITonossim. [IpuHiumnel IIPUHLIMIIBI PaAUOCBA3H. 3HATh pamuonpuemunka. MM/I «
PaauoCBS3H. YCTPOMCTBO ¥ MPUHIUI AE€HCTBUSA Harnsanas ¢pusuka»
pagnonpuémanka A.C. [TormoBa
43 PacnipocTpanenue paguoBOIIH. YMeTb onuckIBaTh GU3NUECKHE Tabnuua «TeneBuaeHuey. KomOunupoBannsiii | 55-58
Papnonokanus. IHonstue o SIBJICHUS: PACIIPOCTPAHEHUE MM/I « Harnsinnas usmukay
TEJIEBUICHUU. PasiMOBOJIH, PAHOIOKALIMSL.
44 Konrpoannas Ta No 2
no remMe «MexanuJyeckue u
MCKTPOMATHUTHBIC
BOJIHBI».
OnTHka . 224.
I'naBa 8. CBeroBble BoJIHbI 184.
45 Ckopoctb cBeta. [Ipunnun 3HaTh pa3BUTUE TEOPHUH B3IJISA0B 3aKOH OTpa)XEHUsI CBETA. KombunupoBanssiii | 59,60
['roiirenca. 3aKoH OTpakeHUs Ha [PUPOAY CBETA, IPUHLIMIL MM]] « Harnsaanas ¢puszuka»
CBETa. ['tolirenca, 3aKOH OTpaKEHUS MM/ «KuBast pusuka
CBETa,
46 | 3aKoH NpeNoMIIEHUs CBETA. [Tonumars 3aKoH NpesIoMIIEHUs Habmronenue npenomnenust | KoMOMHMpOBaHHBIN 61
CBETa U BBINOJHATH IIOCTPOEHUE CBETa B IUIACTUHKE U B
M300paKeHUH. TpeyroiabHoi nmpusme. MMJ{
«®Dusuka 8»
47 [TonHOE OTpakeHue. 3HaTh UCIIOJIb30BAHUE SIBJICHUS [TosnHOE OTpakeHue cBeTa. KomOnHupoBaHHBIH 62
MIOJTHOTO OTpakeHMs B BOtHOBOKM | MMJI « Harnsanas dpusukay
ONTUKE MM/I «Dusuka 8»
48 Pewenne 3anau
49 a0dopartopnas padora Ned YMeTb NPUMEHSATH MOJy4YECHHbIE
«M3mepenue nokasareas 3HAHUS Ha PAKTUKE
IPEJOMICHHS CTEKIAN
50 JIunza. 3HaTh OCHOBHBIE XapaKTEPUCTUKHU MMJI «KuBas ¢pusukay KomMOnHHpOBaHHBIM 63




JIMH3bI U JIYy4YH, UCIIOJIb3YyCMBIC

MM/JI «®Pusuka 8»

JUIST TIOCTPOCHUST H300paKCHUH. MMJI «Dwu3zuka 9»
51 IToctpoenue nzoOpakeHus B 7 YMeTb IT0Ka3bIBaTh X0 JIy4eH B [Tonyuyenue nzo0paxkeHu KomOuHupoBaHHBIH 64
JUH3E. COOMpAIOIINX U PACCEUBAIOIINX CBEUH
JINH3aX C nmomoripio coduparomen u
pacceuBaronie auH3. MM/
« Harnsanas ¢pusukay
52 @opMyia TOHKOW JIMH3BI. 8 3HaTh POPMYITy TOHKOW JIMH3EI. MM/ «KuBast pusuka 65
YBenuueHue JINH3bI. MM/J] «®u3nka 8y
53 Permrenne 3agau
54 TOpHAsA Ta No 10 YMeTb NPUMEHSTh NOJy4YECHHBIE
«OnpeneneHyne oNTHYCCKOI 3HAHUS HA IPAKTUKE
CHJIBbL JIMH3BIYY
55 Hucnepcus ceera. 11 [ToHuMaTh cMbICHT QU3. SIBICHUMN: Hucnepcus cBera. KomOunupoBanubiii | 66,67
WuTepdepenims JIACIIEPCUS CBETA, WnTepdepenus
MEXaHUYECKUX BOJIH. UHTEp(epeHIHs MeXaHU4ecKux BoJaH. MM/] «
Harnsmaas dusnka»
56 Hutepdepennus ceTa. 12 [TonumMaTe cMbICT PU3. ABICHUS: Hurepdepennus cera. KomOuHMpoBaHHBII 68
uHTepdepeHus. 3HaTh YCIOBUS WNuTepdepennus B TOHKUX
BO3HHUKHOBEHUS yCTONYMBOU ieHkax, Konbna Herorona.
UHTEPPEPEHIINOHHON KapTHHBI.
YMeTs onpenensaTe MUHUMYM U
MaKCUMYM HHTEp(ep.KapTHHBI.
57 HHuTtepdepeniys B TEXHUKE. 13 3HaTh NPUMEHEHHUE MM]] «OKuBas pusuka KomOuHMpoBaHHBII 69
MPOCBETIIEHHON ONTUKH
58 Judpakims MexaHIIeCKIX 14 3HaTh U yMETb OOBSACHATH Judpaxkuus ceera Ha ToHkoH | KomOunmposannsni | 70,71,
BOJIH U CBETA. IPUYMHBI TUPPAKLINHU, TEOPUIO HuTH. [ndpaknus cBeta Ha 72
HudpaximonHas pemeTka T(paKIuy Ha MIETSIX TOHKOM 11esn
59 JlaboparopHas padora Ne6 15 YMeTh IPUMEHSTH MOJTy4YeHHBIE
«M3vepenne IINHBI 3HAHUA Ha IPAKTHKE
CBCTOBOM BOJHBI»
60 ITonepedHOCTH CBETOBBIX 16 3HaTh ABJICHUE NOJSAPU3ALIU [Tonspusanusa ceera KombunupoBanssiii | 73,74

BOJIH. HOHHpI/ISaHI/IH CBCTaA.

CBCTa

moJsIporuaam. HpI/IMeHCHI/Ie
TOJIAPOUIOB IJId U3YUCHUA
MCXaHUYCCKUX HaHp}I}KeHI/Iﬁ




B ACTAJIAX KOHCTDYKHHﬁ.

61 Pemenue 3anau 17 YMeTh NpUMEHATh NOJyUYEHHBIE
3HAHMS HA IPAKTUKE
62 KonrtpoapHas Ta No 18
1o Teme: «ONTHKAY,
I'maB 9. Dy1eMeHTHI TEOPHH OTHOCHTEIBLHOCTH 44.
63 3aKOHBI 2JIEKTPOJUHAMUKHU U 1 3HAaTh NOCTYJAaThl TEOPUH MM/ « Harnsinnas ¢usuka» | KomOunupoBanHbl | 75,76
MPUHLIHI OTHOCUTEIBHOCTH. OTHOCHUTEJIBLHOCTH MMJI «XXuBas ¢pusnka
[Toctynatel Teopun
OTHOCHUTEJIbHOCTH.
64 OcHoOBHBIE CIIEACTBUS, 2 3HaTh Gopmyiisl npeodpazoBanus | MM/ « Harnsaanas ¢pusuka» | KomOunupoBanusii | 77,78
BBITEKAIOLINE U3 MOCTYJIATOB OTHOCHUTEJILHOCTH
TEOPUU OTHOCUTEIHHOCTH. OJTHOBPEMEHHOCTH, PACCTOSTHUI U
IPOMEXYTKOB BPEMEHHU.
65 PenstuBucTckas quHamMuka. 3 3unate hopmyny npeodbpazoBanus | MMJI « Harnannas ¢usuka» | KomOunupoBaHHBIN 79
Macchl U hopMyry DiHIITEHHA
66 Permrenue 3agau 4
I'nas 10 . U31yyeHnus U cieKTpbl. 34
67 Buapl nznydyenuit. Bugsl 1 3HaTh OCOOEHHOCTH BUIOB MM]] « Harnsagnas ¢pusuka» | KomOunupoBanHbid | 80-82
CIEKTPOB. U3JIyYEHUS U CIIEKTPOB.
68 CrekTpajbHbIA aHAIHU3. 2 3HaTh CMBICIT (PU3UIECKUX MM]] « Harnsgnas ¢puszuka» | KomOuHupoBanHbId | 83-84
Wundpakpacnoe u NOHATHI: HH(PPaKpaCHOE U MM/ «KuBast pusuka
yIbTpapuoIETOBOE yIbTpapuOIETOBOE U3ITYUCHHS
U3JTy4EHUs.
69 PentrenoBckue ayuu. [kana 3 3HaTh mKany daeKkTpoMarauTHeIX | MMJI « Harmsimaast pusuka» | KomOuHupoBaHHBI | 85,86
AJIEKTPOMAarHUTHBIX U3ITy4EHUH.
W3JTy4YCHH.

KBAHTOBAS ®U3UKA 244




I'1aBa 11. CBeToBbI€ KBAHTHI. 64.

70 dotorpdexr. 3HaTh 3aK0HBI (hoTOIPdeKTa, MM]] « Harnsanas ¢pusuka» | KoMOMHUpOBaHHBIHA 87
ypaBHEHUE DUHILITEHHA JTst
otorddekra.
71 Teopus pororddexra ¢ b MM]] «OKuBas pusuka 88
72 Pemenue 3amauy. YMeTh IPUMEHSTH MOJTy4YCHHBIE
3HAHMS HA IPAKTUKE
73 ®otonsl. [Ipumenenne 3HaATh BEJIMYMHBI, MM]] « Harnsgnas ¢puszuka» | KomOunupoBauubii | 89,90
dororddekra XapaKTepPU3yIOIINe CBONCTBA MMJI «XXuBas ¢puzuka
¢dboToHa (Macca, CKOPOCTb,
SHEPrus, UMIYJIBC).
74 JaBaenne ceera. XUMHYECKOE ITonumats naBieHue cBeTa MM]] « Harnsgnas ¢pusuka» | KomOunupoBanHbId | 91,92
JIICUCTBUE CBETA.
75 Pemienue 3aga4 Ha ypaBHEHUE YMeTh IPUMEHSTh MOJTyYeHHBIE KomOuHMpoBaHHBII
DOWHIITeHHA TSt 3HAaHUS Ha IPAKTUKE
dbororddekra.
I'nas 12. AtromHas ¢pusuka. 44.
76 Crpoenune atoma. OnbITHI 3HaTh CTPOCHHE aTOMa IO MM]] « Harnsanas ¢pusuka» | KoMOMHUpOBaHHBIHA 93
Pesepdopna. Pezepdopny
77 IToctynatsr bopa. Mozeins IToHuMaTh KBaHTOBBIE MOCTYJIATHI MM/ «KuBas pusuka KomOunupoBannsiii | 94,95
aToMa Bojiopoja no bopy. bopa
KBaHTOBasi MexaHUKA.
78 Pemenue 3agau
79 Jlazepsl. Wwmetsb nonsatue o BeiHykAeHHOM | MM « Harnsinnas ¢usuka» | KomOuHUpOBaHHBIHM 96
MHAYLUHUPOBAHHOM H3TY4YECHHH.
3HaTh CBOMCTBA J1a3epHOTO
U3JTy4YeHUs], IPUHIUI IeHCTBUS
I'nas 13. ®u3uka atomHoro sigpa. 13u.
80 Mertoasl HaOIIOAEHUS U 3HaTh OPUHLIUI IEUCTBUS MM/I « Harnsanas pusmka 97

perucTpaiuu 31eMeHTapHbIX
YacTHIL.

MPUOOPOB PETUCTPAITUU U
Ha6J'IIOI[CHI/ISI QJICMCHTApPHBIX




JaCTHIL

81 OTKpBITHE PaJUOAKTUBHOCTH. 2 YMmetb 00bsicHATh pusnyeckue | MM/ « Harnsanas ¢usuka» | KomOunupoBanHubii | 98.99
Anbda-, 6eTa- U TaMMa- SIBJICHUSI: PaINOAKTUBHOCTb,

U3ITy4EHUsl. anbda-, 6era- U ramma-
U3JIyUYECHHUSI.

82 PannoaktuBHBIE 3 3HaTh MPaBWJIO CMELLEHUS MM/ «XKuBas ¢puznka KoMOuHnpoBaHHbIN 100
MIpEBpAIICHMUSL.

83 3aKoH paiMOaKTHBHOTO 4 3HaTh 3aKOH PaJiMOAKTUBHOTO MM/ « Harmsimaas pusukay | KoMOmHMpOBaHHBIH 101,
pacnaga. [lepuon pacnaga 102
nojiypacnasna. M30Tornebl.

84 Permrenne 3agau 5

85 OTkpbITHE HEUTPOHA. 6 ITonuMarte cTpoeHue spa u MM/ «KuBast pusuka KomOnHupoBaHHEIH 103,
CrtpoeHune aTOMHOTO szipa. SHEPTHUIO CBSA3U HYKJIOHOB. MM/ «®Duszuka 9» 104
SnepHble CUIIBL. Pemats 3a1aun Ha cocTaBieHue

86 DHeprus CBSI3U aTOMHBIX 7 SIZIEPHBIX PEAKLUU. MM/ «®uszuka 9» KomOuHMpOBaHHBII 105
sIep.

87 Pemenue 3agau 8 YMeTh IPUMEHSATH MOJTy4YEHHBIE KomMb6unnpoBaHHbIN

3HAHUS HA IPAKTHKE

88 S nepubie peakuuu. Jlenenue 9 YMeTh O0BSCHATH JIeJICHHE AIpa MM/JI «KuBas ¢usuka KomMb6unupoBaHHbIN 106,

SIIEp ypaHa. ypaHa, LEMHYI0 PEAKIIHUIO, MM/I «®Dwuszuka 9» 107
MIPUHIIMIT TEPMOSIEPHOI

89 [lenHble saepHBIE PEAKLIUH. 10 peakuuu. [IpuBoauTe npuMepsl MM/ «Puszuka 9» KomOnuHupoBaHHBIH 108,
Sl IepHbBII peakTop HCTOJIb30BAHUS SIICPHON SHEPTUU 109

90 TepMosiiepHbIE peaKIuu. 11 B TEXHHKE MM/I « Harnsimaas dusukay | KoMOMHMpOBaHHBIN 110,
[Ipumenenue saepHoi 111
SHEPrUH.

91 [TonydyeHue pagnoakTUBHBIX 12 3HaTh NPUMEHEHHUE MM]] « Harnsanas ¢pusuka» | KoMOMHUpOBaHHBIM 112
M30TOIOB U UX IPUMEHEHHUE. PaAMOaKTUBHBIX U30TOIOB.

92 buonoruueckoe nelicteue 13 3HaTh 0 103aX U3IIY4YECHUS U MM/ « Harnsimnas pusuka» | KoMOmHUpOBaHHBIH 113
Pag0aKTUBHBIX U3IYUYCHUH. 3alIUTE OT U3ITYUYCHUS. MM/ «®usznka 9»

I'nas 14. JjemeHTapHbIe YacTUIIbI. 34.

93 Tpu 3Tana B pa3BUTHH 1 3HaTh 3Tanbl Pa3BUTH GU3HKH MM]] «OKuBast pusuka KomOunupoBannsiii | 114,1

(bU3MKK dIIEMEHTapHBIX AJIEMEHTAPHBIX YaCTHII 15

gactul. OTKpbITHE
MO3UTPOHA. AHTUYACTHIIBI.




94 Pewienue 3agau o reme YMeTb NpUMEHSTh NOJy4YEeHHbIE
«®Dwu3znka aTOMHOTO sIIpay 3HAHUS Ha TIPAKTUKE
95 Konrpoannasi Ta Ne 4
o teme «KBanroBasi
SIII/I SUKA»
96 [ToBTOpEeHMe Kypca pu3nKu
97 | roropas KOHTPOJALHAN
padora Mupa
98 Enunas dusnyeckas kapTuHa

« Cornacosano» « CorylacoBato»

Ha 3acejanuu MC 3am.aupeKkTopa no YBP

nporokos Ne 1 or 30.08.2019r.
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