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1.INIOACHUTEJIBHAS 3AIIMCKA

Jannas paboudass mporpamMma paspaboraHa Ha ocHoBe DenepanbHOr0 rocyJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAapTa cpenHero oodmero oopasosanus, «lIporpammel cpenHero (IoJHOTO)
obmero oopazoBanus. @usnka. 10-11 kmaccel. YrayOneHHBIH ypoBEeHb». ABTOp HporpamMmsl B.A.
KacesHOB M peanusyercss B yueOHukax B.A. KacesnoBa «®uznkal(Q. YriyOnaeHHBIH ypoBEeHb» U
«®uzukal 1. YriyOaeHHBIH ypOBEHbY.

MonudunupoBanHas mporpaMMa yd4eOHOro Kypca COOTBETCTBYeT Iporpamme B.A.
KacpsiHOBa M oTyIMYaeTcs JIMIIb TE€M, YTO YBEIMYEHO KOJUYECTBO YaCOB, OTBOJUMBIX HA M3y4YEHUE
¢u3uku 10 5 B HEENI0 3a cyeT ydyeOHOro IulaHa y4eOHOro 3aBelleHHs. DTO TO3BOJIIET HpHU
IUIAHUPOBAHUU Y4eOHOT0 MaTepuaa 3HaUUTEIbHO YBEJIMYUTH KOJIMYECTBO YACOB HA YPOKU PEIICHUS
3aJad W TOBTOPUTENBHO- O0OOINAIONIME YPOKH, YTO TO3BOJMT YCHJIMTH MPAKTUYECKYIO

HAITpaBJICHHOCTL B 06y‘I€HI/II/I (1)I/I3I/IK€ " OaCT BO3MOKHOCTh KA@YE€CTBCHHO MOATOTOBUTL YHAIIUXCA K

EANMHOMY I'OCYJAPCTBEHHOMY 5K3AMEHY.

OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPE/IMETA

[konapHBIA Kypc (U3UKH — CUCTEMOOOPA3YIOLUI 1Ji1 €CTECTBEHHOHAYYHBIX MPEIMETOB,
MOCKOJIBKY (DPM3UYECKHE 3aKOHBI, JISKAIINE B OCHOBE MUPO3JaHMs, SBJISIFOTCS OCHOBOW COJEpXkKaHUs
KypCOB XMMHUH, OHONOTHH, reorpaguu U acTpoHOMHU. PU3MKa BOOPYKAET IIKOIBHUKOB HAyYHBIM
METO/IOM MO3HAHMSI, TO3BOJISIOIINM TOJIYy4aTh OObEKTUBHBIE 3HAHHSI 00 OKpPY’KaIOIIeM MUpE.

Oco0eHHOCTSIMM H3JI0KEHUS COAEePKAHUA Kypca SIBJISIIOTCS:

e ¢IMHCTBO M B3aUMOCBSI3b BCEX Pa3/IesIoB Kypca (PU3HKY;

® OTCYTCTBHE JIeJIeHUs (PU3UKHU Ha KJIIACCUYECKYIO U COBPEMEHHYIO;

® JI0Ka3aTeJIbHOCTb M3JIOKEHMsI MaTepuala, 0a3upyromascss Ha IPOCThIX MaTeMAaTUYECKUX
METO/AX U KAUECTBCHHBIX OLICHKAX;

® MaKkCHMAaJbHOE MCIOJIb30BAHUE KOPPEKTHBIX PU3NUECKUX MOJIEIEH U aHAIOTH;

e 00Cy)XJeHHE rPAaHULl IPUMEHUMOCTH BCEX U3YUYaEMbIX 3aKOHOMEPHOCTEH;

® JCIOJb30BAaHUE U BO3MOXHAsI MHTEPIPETALUsl COBPEMEHHBIX HAYYHBIX JaHHBIX;

® DPACCMOTPEHUE MPUHLUIA IEHCTBUS COBPEMEHHBIX TEXHUYECKUX YCTPOUCTB;

e OOIIEKYJIbTYpHBIM acHekT (U3UYECKOTO 3HAHMS, pealn3alus WICH MEXIPEeIMETHBIX
CBsI3€H.

Cucrema 3a1aHul, MPUBEICHHBIX B ydeOHUKAX, HallpaBlieHa Ha (OPMHUPOBAHUE!

® TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATENbHOM HH(OPMAIMOHHO-TIO3HABATEIbHOM

ACATCIIBHOCTH, BKIIIOYasd YMCHUEC OPUCHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX I/IH(l)OpMaI_[I/II/I;



® CIIOCOOHOCTH KPUTHYECKU OIICHWBATh U MHTEPIPETHPOBATH UH(POPMAIIHIO, TTOTYYAEMYIO
U3 pa3IMYHbIX UCTOYHHUKOB;

® YMEHHS CaMOCTOSITEJIbHO OLIEHUBATh U MPUHUMATh PELICHUSI, ONPEIEIISIIOIINE CTPATETHIO
MOBE/ICHNUS, C YIETOM T'PaXITaHCKUX M HPABCTBEHHBIX IIECHHOCTEM;

® yYMEHHsS NpPUMEHSTh 3HAaHUS Ui OOBSICHEHHS OKPY)KAIOUIUX SBICHUH, COXpaHCHHS
3JI0pOBBS, O0eCcTieueHus1 O€30MaCHOCTH KUZHEACSITEIbHOCTH.

Kak B conepxkaHuu yd4eOHOro MaTepuasa, Tak U B METOAMYECKOM ammapaTe y4eOHHKOB
peanu3yercsi HalpaBICHHOCTh Ha (POPMUPOBAHHE Yy YYALIUXCS MPEIMETHBIX, METAalpeIMETHbIX U
JMYHOCTHBIX PE3YyJIbTAaTOB, YHUBEPCAIBHBIX YYEOHBIX ICHCTBUH M KIFOUEBBIX KOMIlETeHUWH. B
yueOHUKax MPHUBEIECHbI TEMbI MPOEKTOB, MCCIENOBATENbCKUE 3aJaHMs, 3aJaHMsl, HalpaBJIeHHbIE HA
(dopmupoBaHre MHPOPMALMOHHBIX YMEHUH ydallMXcs, B TOM 4Hcie Ipu padoTe ¢ 31eKTPOHHBIMU
pecypcaMM U UHTEPHET - pECypcaMH.

CymiecTBeHHOE BHHMMaHHE B Kypce YJENseTCs BOMPOCaM METOAONOTUH (UBUKH U
THOCEOJIOTUH (OBJIAJIEHUIO YHUBEPCAIBHBIMU CIIOCOOAMU JEATEILHOCTH Ha MpUMepax BBIIBUKECHUS
TUIOTE3 U OOBSICHEHMS H3BECTHBIX (PAKTOB M SKCIEPUMEHTAILHOW IMPOBEPKH BBIABUIAaeMbIX
TUIIOTE3, Pa3pabOTKe TEOPETHUECKUX MOJIENIEH MPOLIECCOB MU SIBJICHUN).

[EJIN U3YYEHU A OU3NKU:

e  ¢dopmupoBaHmne y 00y4arOmuxcs:

-yMEHHS BUCTh U TIOHUMATh IICHHOCTh 00pa30BaHMs, 3HAYMMOCTh (PU3MYECKOTO 3HAHUS JIS
Ka)KJ0ro 4eJI0BeKa, HE3aBUCUMO OT €ro MPOPEeCCUOHAIBHON 1eATEIbHOCTH;

-yMEeHUH pa3ziauyaTh (PaKThl U OLIEHKH, CPAaBHUBATH OLIEHOYHbIE BBIBOJbI, BUJETh UX CBS3b C
KPUTEPHUSIMHU OLIEHOK, (DOPMYITHUPOBATh U 0OOCHOBHIBATh COOCTBEHHYIO ITO3UIIHIO;

-IIEJIOCTHOTO TPEACTAaBICHUSA O MHUPE H poiu (U3MKH B CO3MaHUM COBPEMEHHOM
€CTECTBEHHOHAYyYHOU KapTHUHBI MUDA;

-yMEHHUs 0OBACHATH MOBEJCHNE OOBEKTOB M MPOLIECCH OKPYKAIOLIEH 1eHCTBUTEIBHOCTH —
OPUPOAHOM, COLMANTBHOM, KYJIbTypHOW, TEXHMUYECKOW CpeIbl, MCIONB3Ys Ul 3TOro (u3nvecKue
3HAHMUS,

e npuodOpeTeHue 00y4AOIMMHUCS:

-0IIbITa Pa3HOOOPa3HOM EATEIILHOCTH, ONbITA TO3HAHUS U CAaMOIIO3HAHMS,

-KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHTHOCTEH), MMEIOLINX YHUBEPCAJIbHOE 3HAUCHHE
JUIS pa3IMYHBIX BUJIOB J€SITEIBHOCTH, — HABBIKOB PELICHUS MPOOJIEM, IPUHATHS PEIICHUH, TOUCKa,
aHaiM3a M 00paboTKM UHPOpMalMM, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB H3MEpEHUII,
COTpyAHHYECTBA, 3((EKTUBHOrO M OE30MaCHOrO MCIOJIb30BAaHMS PA3JIUYHBIX TEXHUYECKHX

YCTPOWCTB;



e OBJIaJeHHE CHCTEMOW Hay4HbIX 3HAHUNA O (PU3NYECKUX CBOIMCTBAX OKPYXKAIOIIETO MHUPA,
00 OCHOBHBIX (PM3UYECKUX 3aKOHAX U O CIIOCO0aX MX MCIIOIIb30BaHUS B MPAKTHYECKON )KU3HU
OIMMCAHUME MECTA YUEBHOI'O I[IPEJIMETA B YYEEHOM IIJIAHE

Pabouas nporpamma 1o (pu3uKe COCTaBjieHa Ha OCHOBE:

3akona P® «O6 obpazoanum» ot 29.12.2012 Ne 273-03;

[Tpukaza MOH P® ot 17.12.2010 Ne 1897 «O0 ytBepkaenuu dhenepaibHOTo
roCyJIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHUs»;

OcHoBHOIT 00pa30BaTeIBLHON MPOrPaMMBbI OCHOBHOTO OOIIEro 00pa3oBaHus 1O (PU3HKE;

Vcrasa MBOYVY «JInieit No48y;

Vueonoro mrana MBOVY «JIumeit Ne48 ;

[Tonoxenus o padoueit nporpamme MBOY «JIuneit Ne48 ;

[Iporpamma no ¢usuke aBropa B.A. KacksHoBa mpu u3ydeHHH Kypca Ha yriayOJIeHHOM
YPOBHE cocTaBiieHa 13 pacueTta 335 yueOHBIX YacoB 3a J1Ba T0/1a 00y4YeHHUS.
CopepxaHue IpOrpaMMbl IMOJTHOCTBIO COOTBETCTBYET TPEOOBAaHUSAM TIOCYJAapPCTBEHHOIO

00pa3oBaTeNbHOIO CTaHJIapTa CpeaHero (MoJIHOTrOo) obmero oOpa3oBaHus. B cooTBeTCTBUH ¢

y4eOHBIM IUTAHOM Kypcy (PU3HMKH cTapliei NIKOJbl MpeAecTBYeT Kypc (U3MKHU OCHOBHOM LIKOJIBI.
PE3Y/IbTATbI OCBOEHHA KYPCA ®HU3UHKH
B pe3yabrare u3ydeHusi y4eOHOro mnpeaMera «®u3ukKa» Ha YPOBHe CpeaHEro
001ero oopazoBaHus:
BbinycKHUK Ha yri1y0JIeCHHOM YPOBHE HAYYHMTCS:

— OOBSICHATh U AHAJIM3UPOBATH POJIb U MECTO (pU3MKHM B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHMKM M TEXHOJIOTHMH, B IPAKTUYECKOU
JIeSITENLHOCTH JIFOICH;

— XapaKTepU30BaTh B3aUMOCBS3b MKy (PU3UKON U IPYTMMHU €CTECTBEHHBIMU HayKaMu;

— XapaKTepu30BaTh CHCTEMHYI0 CBSI3b MEXKIY OCHOBOINOJArarmolMMU HAayYHBIMU
HNOHATHUSAMMU: IIPOCTPAHCTBO, BpEMs, MaTepus (BELIECTBO, MOJIE), ABUKEHHUE, CUIIA, SJHEPTUS;

- IOHUMAaTh U OOBACHATH LEJOCTHOCTh (PU3NYECKOH TEOpHUH, Pa3InyaTh I'PaHUIBI €e
IPUMEHUMOCTH U MECTO B PALY APYTUX (PU3NYECKUX TEOpHil;

— BIaJ€Th IpUEMAMHU IOCTPOEHUS TEOPETUYECKUX JIOKA3aTEIbCTB, a  TaKkKe
IPOTHO3UPOBAaHMSI OCOOEHHOCTEH MpoTeKaHWsl (U3MUECKUX SBICHUW M IPOLIECCOB HAa OCHOBE
IIOJIy4YE€HHBIX TEOPETHYECKUX BBIBOJOB U JJOKA3aTEIIbCTB;

— CaMOCTOSITENIBHO KOHCTPYMpPOBAaTh JKCIEPUMEHTAIbHBIE YCTAaHOBKHM [UIsl IPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENIBHYIO MTOTPEITHOCTH;

- CaMOCTOATCIIbHO INIAHUPOBATHL U ITPOBOANUTH (1)I/I3I/I‘~IGCKI/I€ OKCIICPUMCHTBI,



—  pemarh NPAKTHKO-OPUCHTUPOBAHHBIC KAYCCTBCHHBIE W pacyeTHhIE (PHU3MUecKue
3a7la4yd ¢ OTMOPOM KakK Ha M3BECTHBbIC (M3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENIH, TaK M Ha
TEKCTHI C U30BITOYHON MH(OPMAITUEIT;

— OOBSCHATh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (U3NYCCKUX MOJENICH MPU PEIICHUU
(GU3MYECKUX U MEKIIPEIMETHBIX 3a/1a4;

- BBIJIBUTaTh TUIIOTE3bl Ha OCHOBE 3HAHHMS OCHOBOIOJIATAOIUX  (U3NYCCKHX
3aKOHOMEPHOCTEH U 3aKOHOB;

— XapaKTepu30BaTh TH0OaTbHBIE MTPOOJIEMBI, CTOSINHME TMEpell YeIOBEYECTBOM:
SHEPreTHYECKHE, CBIPhEBHIC, IKOJIOTHUSCKHE, U POJIb (DU3HKHU B PEIICHHH dTHX MPOOIIeM;

- OOBSICHATh TIPUHIMITEI pAOOTHl M XapaKTEPUCTHKH HM3YYCHHBIX MAIIHH, TPUOOPOB U
TEXHUYECKUX YCTPOICTB;

— OOBSICHSITh YCTIOBHSI TIPUMEHEHHUS (U3NYECKUX MOJCICH NpHU pelIeHUuu (HU3HUECKUX
3a/1a4, HAXOJUTh aJCKBATHYIO MPEIIOKCHHOHN 3aade (PU3UIECKYI0 MOJENb, pa3peliats mpoodiieMy
KaK Ha OCHOBE MMCIOIIUXCSl 3HAHH, TaK M TIPU TIOMOII METOJIOB OI[CHKH.

BbinycKHUK Ha yIJ1y0J€HHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:

- npoeepamy  IKCNEPUMEHMANbHBIMU — CPeOCBAMU  BbIOGUHYMblE — 2UNOME3bl,
Qopmynupys  yeib  UCCIE008AHU, HA  OCHOBE 3HAHUSL  OCHOBONONALANOWUX — (DUBUUECKUX
3aKOHOMEPHOCMel U 3aKOHO8,

— ONUCHIBAMb U AHATUSUPOBAMb NOJIYUEHHYVIO 8 pe3Ybmame Npo8e0eHHbIX QuU3UUECKUX
IKCHEePUMEHMO8 UHopmayuro, onpeoesams ee 00CMOBEPHOCb,

- NOHUMAMb U OOBACHAMb CUCMEMHYIO C653b MeHC) OCHOBONOLALAIOWUMU HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMEO, 8PEMsl, Mamepus (6ewecmeo, noie), O8UNCEHUe, CULA, IHePIUsL;

—  pewiamb  IKCNEpUMEHMANbHble, KayecmeeHHuble U  KOIUYeCmEeHHble — 3ad0ayu
ONUMARUAOHO20 YPOBHS CIONCHOCU, UCNOAb3YS (PuU3UYecKue 3aKOHbl, a MaKdxHce YpPAaeHeHUs,
ceasvisaouue usuuecKue 6eIUdUHbL,

- AHATUBUPOBATND SPAHUYBL NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 6Ce00WUll
xapakmep pyHOaMeHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCb UCNONIb30BANHUS YACMHBIX 3AKOHO8,

— Gdopmynuposamv u pewamsv HOBble 3aA0a4U, BO3HUKAOWUE 6 X00e YUeOHO-
UCCe008aMENbCKOU U NPOEKMHOU OesiMeTbHOCMU,

—  ycosepuieHcmeogamsv NpuOOpvl U Memoobl UCCLe008AHUs 6 COOMBEMCMEUU C
noCmaeieHHou 3a0ayell,

— UCnonbL3086amb  Memoobl  MAMeMAMU4ecKko20 MOOeIUpo8aHus, 6 MmMoM Hucie

npocmeluiue cmamucmuieckue Memoobvl 071 00padomKu pe3yibmamos IKCnepuMeHma.

2. COOJEPKAHUE KYPCA ®U3UKHU 10 KIACCA (170 uv).



Beenenue (3 4)

®dusuka B IO3HAHUH BEILIECTBA, MOJIsI, IPOCTPAHCTBA U BpeMeHH (3 )

Uro uzyuaer ¢usuka. Opranbl 4yBCTB KaK UCTOYHUK MHPOPMAIIUU 00 OKPYKAIOIIEM MHUPE.
Pu3nuecKuil dKCnepumeHT, Teopus. Pusznueckue monenu. Mnes aromuszma. DyHIaMEHTaIbHBIE
B3aMOJICUCTBUSL.

Mexanuka (66 4)

KunemaTuka matepuajbHoi Touku (23 4)

Tpaekropust. 3akoH aBwxkeHus. llepememenue. [lyts u nepememenue. CpenHss myTteBas
CKOpocTb. MrHoBeHHass ckopocTb. OTHOCUTENbHAsh CKOpPOCTb JABMXKEHUA Tell. PaBHOMepHOe
NPSIMOJIMHEMHOE ABUKEHUE. YckopeHue. [IpsMonuHeiHoe IBM)KEHHE C MOCTOSIHHBIM YCKOPEHHUEM.
PaBHOnepemeHnHoe npsiMosnHelHoe 1BruxkeHne. CBoboaHoe nageHue ten. OTHOMEpHOe JBIKEHUE B
MOJIE TSHDKECTU NPU HAJIMYUMM HAYaJlbHOM CKOpOCTH. bamnucruueckoe nBuxkenue. KunHemaTuka
NEPUOANYECKOT0 IBIKEHUs. BpalarenbHoe 1 KojiedaTeabHOe IBUKEHHE MaTePUAIbHOM TOUKH.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTDI.

Ne 1. I3amepenue yckopeHusi CBOOOTHOTO MaICHUSI.

No 2. N3yueHue nBu>KeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

JAnnamuka MaTepuajabHoil ToOukH (12 4)

[Tpunun otHocurenbHocTH [Manmunes. Ilepsoiit 3akon Hbrorona. Bropoit 3akoH HberoToHa.
Tperuii 3akon HproToHa. I'paBuTanmoHHas cuwia. 3aKOH BCEMHUPHOro TAroTeHus. Cuia TAXKECTH.
Cuna ynpyroctu. Bec tena. Cuia tpenus. [Ipumenenune 3akoHoB HproToHa.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI.

Ne 3. zmepenune korhduiinenTa TpeHUs CKOJIbKEHUS.

Ne 4. JIBukeHue Tena 1o OKpyKHOCTH MOJ I€UCTBUEM CHJI TAKECTU U YIIPYTOCTH.

3akonbl coxpaneHus (14 1)

NmMmynec  maTepuanbHOM TOYKH. 3aKOH COXpaHEHHUsT uMIyJibca. Pabota  CHIIBL
[TorenumanbHass sHeprusd. [loTeHunanbHas >HEprus Tejla MNpPU TPABUTAUOHHOM M YIPYroM
B3auMozeiicTBusaX. Kunernueckas sHeprus. MomHocTs. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU.
AGCOIOTHO HEYNPyroe 1 a0COOTHO YIPYroe CTOJIKHOBEHHUS.

JIuHaMKKa ePpUOANYECKOro ABHkeHus (7 1)

JIBuxeHue Ten B rpaBUTalMOHHOM moje. Kocmuueckue ckopoctu. J[MHaMuka cBOOOAHBIX
koneOanuii. KonebaTtenpHasi cuctema mMoJ ACHCTBHEM BHEIIHUX CHJI, HE 3aBHUCSIIUX OT BPEMEHHU.
Brinyxaennslie konebanus. Pezonanc.

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA.

Ne 5. IIpoBepka 3aK0Ha COXpaHEHUS YHEPTUHU ITPHU IEUCTBUU CUII TSHKECTH U YIPYTOCTH.

Crartuka (4 4)



VYcnoBue paBHOBECHS IJisi TIOCTYMATEIBHOTO JBIDKCHHS. YCIOBHE pPaBHOBECHUS A
BpalarenbHoro nBuxkeHus. Ilmedo u momeHT cuibl. LleHTp TskecTH (LEHTp Macc) CUCTEMBI
MaTepHualbHbIX TOUEK U TBEPJOTO TENA.

PeasituBucrckast Mexanuka (6 1)

[TocTynaTel crenuanbHONW TEOPHUM  OTHOCHUTEIBHOCTH. (OTHOCHTEIBHOCTH BPEMEHHU.
3ame[JIeHHe BpPEMEHM. PelsITUBUCTCKHMII 3aKOH CJIOKEHHsI CKOpocTed. B3auMocBsA3b »HEprum u
MaccChl.

Mouaexyasipuas ¢pusuka (49 4)

MouJiekyasipHasi CTPYKTypa BelecTBa (44)

Crpoenne atoma. Macca aromoB. MossipHas Macca. KonuyecTBo BemiecTBa. ArperaTHble
COCTOSIHUSI BELIECTBA.

MoJiekyJIsipHO-KMHETHYECKAs TeopHs uaeajbHoro rasza (144)

Pacnipenenenne MoneKkysl HACAIBHOIO Tasa B IIPOCTPAaHCTBE. PacrmpeneneHHe MOJIEKYJ
uaeanbHOro rasza mo ckopoctsaM. Temmeparypa. Ilkansl Temnepatyp. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. YpaBHeHue Knaneiipona — MenneneeBa. M3onponeccsl.
N3orepmuueckuii nporecc. M306apHbrit mpouecc. M30xopHslil poriecc.

OPOHTAIJIBHA JIABOPATOPHAA PABOTA.

Ne 6. 3yueHune n30TepMUYECKOro Mpoliecca B rase.

Tepmoaunamuxa(10 u)

Buytpennss sHeprus. Pabora rasza mpu pacmmpeHud u cxaruu. Pabora raza mpu
n3onporueccax. [lepBrlil 3akoH TepmonnHaMuKU. [IpruMeHeHne nepBoro 3aKOHa TEPMOJINHAMUKY IS
u3onporeccoB. AnnabatHslii mpouecc. TeroBble ABUraTenu. Bropoil 3aKkoH TepMOIMHAMUKY.

AKuakocrs u nap (7 )

@a30BbIM nepexon nap - kuakocte. Mcenapenue. Konnencanus. /laBiieHHe HaCBHILIEHHOTO
napa. Bnaxnocts Bo3ayxa. Kumnenue sxuupkoctu. IloBepxHocTHOe HaTsikeHne. CMmadyuBaHHE.
KanunisipHocTs.

OPOHTAJIbHA S JIABOPATOPHAA PABOTA.

No 6. M3yueHne KanmwUIAPHBIX SIBJICHHM, OOYCIOBJICHHBIX MOBEPXHOCTHBIM HATSKEHUEM
AKUIKOCTH.

TBepnaoe Teno (5 u)

Kpucrannuzauusa n nnaBnenue tBepabix Ten. CTpykTypa TBepAbIX Ten. Kpucramnnueckas
pemieTka. MexaHnueckue CBOMCTBA TBEPABIX TE.

OPOHTAJIbHA S JIABOPATOPHASA PABOTA

Ne 7. U3mepenue yienpHON TEIIOEMKOCTH BEIIECTBA.

Mexanu4yeckue BOJIHbI. AKycTHKA (94)



Pacnipoctpanenne BoimH B ympyroit cpene. Otpaxkenue BosiH. [lepuoanueckue BOJIHBL.
Crosiune BoHBI. 3ByKOBBIE BOJIHBI. BricoTa 3ByKka. Dddekt Jomnepa. TemOp, rpoMKOCTh 3BYKa.

duaexkTpocraTuka (25 4)

Cuiibl 3J1IEKTPOMArHUTHOTO B3aUMO/1eliCTBUS HeNMOABHKHBIX 3apsioB (11 u)

Onektpuueckuii 3apsa. KBanTtoBanue 3apsnma. DneKTpu3anusi Tel. 3aKOH COXpaHEHUs
3apsana. 3akoH Kynona. PaBHoBecue cratmdeckux 3apsaoB. HanmpsKeHHOCTb 3JIEKTPUYECKOro MOJI.
JIuHuM HANPSHKEHHOCTU AJIEKTPOCTATUYECKOro noJid. [IpuHImMn cynepno3uiuun 3J1eKTpOCTaTUYECKUX
noJiei. DIIEKTPOCTATUYECKOE T0JIC 3aPSHKECHHON CEephl U 3apssKEHHOM MII0CKOCTH.

OJHeprus 3J1eKTPOMATrHUTHOI0 B3aMMOIeHCTBHSI HEMOABMKHBIX 3apsiaoB (14 v)

Pabota cun snekrpocratudeckoro nois. [loTeHnuan snexkrpoctaTuueckoro nois. PasHocts
NOTeHIMaNoB. M3MepeHne pa3HoOCTH MOTEHIMANIOB. DJIEKTPUUYECKOE M0JI€ B BelecTBe. JU3IeKTpUuKku
B 3JICKTPOCTATUUECKOM 110J1€. [[pOBOAHUKHM B 3JIEKTPOCTATHUECKOM MoJe. Pactipeaenenue 3apsioB 1o
MOBEPXHOCTH TMPOBOJHUKA. ODJIEKTPOEMKOCTh YEAMHEHHOTO TPOBOAHMKA U  KOHAEHCATOpa.
CoennHeHre KOHACHCATOPOB. DHEPrus AJIEKTpocTaTuyeckoro nojis. O0beMHas MIOTHOCTh YHEPTUU
AIEKTPOCTATUYECKOTO MOJIS.

OPOHTAJIbHA S JIABOPATOPHASA PABOTA

Ne 9. I3mepenue 31eKTpoeMKOCTH KOHAEHCaTopa.

JlaGopaTopHblii npakTukyMm- 20uac.

Pe3epBHoOe Bpemst — 7 4yacoB.
11 kJacc (1654)

Aaexkrpoannammka (51 v)

IMocTosinublii J1ekTpUUecKuii TOK (19 u)

Onexrpuueckuil Tok. Cuna Toka. Mcrounuk Toka. MICTOUHUK TOKa B RJIEKTPUYECKOW LIEMU.
3akoH Oma [ OJHOPOAHOTO TPOBOJAHMKA (ywyacTka 1enu). CONpOTUBICHHE TPOBOJAHHKA.
3aBUCUMOCTb YJEJIBbHOIO COINPOTHUBIEHUS MPOBOJHUKOB U TOJYNPOBOJHUKOB OT TEMIEPATYypHI.
CaepxnpoBoauMocTb. CoelnHEeHUs! MPOBOJHUKOB. PacdeT cONMpOTHBIECHUS 3JEKTPUUECKUX IEHeil.
3akoH OMa s 3aMKHYTOM 1Lienu. Pacder cuiibl TOKa W HaNpsOKEHUS B DJIEKTPUUYECKHUX LETAX.
W3mepenue cuiibl TOKa U HanpskeHus. TemnoBoe 1elicTBUE AIEKTPUYECKOro TOKa. 3akoH JKoyns—
Jlenna. [lepenava 351eKTpOIHEPTUH OT UCTOYHUKA K TTOTPEOUTENIO. DIIEKTPUUECKUI TOK B PaCTBOPax
U pacIuiaBax 3JIEKTPOJIUTOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. UccnenoBanue CMEMIaHHOTO COEIMHEHHUSI IPOBOAHUKOB.

2. zyuenue 3akoHa OMa JiJ1s1 MOJTHOM ETH.

MarnutHoe noJe (13 4)



MarnuTtHOE B3aumonaeucTBue. MarHuTHOE IOJIE JIEKTPUYECKOro TOKa. JIMHMM MarHUTHON
WHIYKIUU. [[eiicTBMEe MarHUTHOTO MOJsi Ha MPOBOJHUK ¢ TokoM. Cuiia Ammnepa. Pamka ¢ Tokom B
OJIHOPOJIHOM MAarHUTHOM IoJie. JlelicTBre MarHUTHOTO NOJIA Ha ABUXKYILIUECS 3apsKEHHbIE YaCTULIBI.
Cuna Jlopenna. Macc-cniektporpad u mUKJIOTPOH. [IpOCTpaHCTBEHHBIE TPACKTOPHH 3apsKEHHBIX
YacTHUIl B MAarHUTHOM IoJie. MarHuTHbIE JIOMYILIKH, paJdalMoHHble Tosgca 3emin. B3aumoneiicTeue
ANEKTPUYECKUX TOKOB. MarHWTHBIA MOTOK. DHEPrUsi MarHUTHOTO MOJIA TOKA. MarHuTHOe mose B
BeniecTse. PeppoMarHeTUsM.

OuekTpoMarneTusm (9 u)

O/J1C B mpoBOAHHMKE, JIBHXKYLIEMCS B MAarHUTHOM IOJie. DJIEKTPOMAarHUTHas MHAYKLHS.
CrnocoObl mosydeHus: MHAYKUHOHHOTO Toka. OmbiThl ['eHpu. Vcmonb3oBaHHe 3I€KTPOMArHUTHOM
MHAYKIMU. ['eHepupoBaHME NEPEMEHHOro 3JIEKTpudeckoro Toka. llepenada snmexkrposHeprum Ha
paccTosiHueE.

®POHTAJIbHA S JIABOPATOPHASA PABOTA

3. 3y4eHue sBiIeHUS 3JIEKTPOMArHuTHOM MHIYKITUH.

Henn nepemennoro Toka (10 u)

BexTopHble quarpamMmbl I ONMCaHUs NEPEMEHHBIX TOKOB M HampshkeHui,. Pesucrop B
LIENU [TIepeMEHHOr0 Toka. KoHaeHcaTop B ienu nepeMeHHoro Toka. Kartyiika "HIyKTUBHOCTH B LENU
nepeMeHHOro Toka. CBOOOIHbBIE TapMOHUYECKUE IIEKTPO-MAarHUTHBIE KOJIeOaHus B KOJieOaTeIbHOM
KoHType. KomneOaTenbHbli KOHTYp B LENHM MEPEMEHHOro ToKa. IIpuMecHbI MmoiynpoBOAHUK —
COCTaBHas 4acCThb JIEMEHTOB cxeM. [1oaynpoBOAHUKOBBIN AHOI. TpaH3uCTOD.

JJIeKTPOMArHUTHOE H3J1y4yeHue (43 4)

N3iayyenne u npueM 3J1eKTPOMATHUTHBIX BOJH paano-u CBY-ananasona (7 4)

OJEKTPOMarHuTHbIE BOJHBL. PacnpocTpaHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH. OHEpPrus,
NepeHoCuMasl 3JIEKTPOMAarHUTHBIMU BOJIHAMU. JlaBlieHME M MMIYJIbC 3JEKTPOMArHUTHBIX BOJIH.
CrexTp 3JeKTpoMarHuTHBIX BOJH. Pammno- m CBY-BomHBI B cpenctBax cBs3u. PaamorenedonHas
CBSI3b, PA/IMOBEILIAHUE.

I'eomerpuueckast ontuka (17 4)

[Mpunuun [roiirenca. Otpaxenue BoaH. Ilpenomnenue BoaH. Jlucmepcust cBera.
[TocTpoenne n300pakeHU W XoJa Jyde mpu mperomiieHun ceta. JImazpl. CoOuparomniiue JTUH3HL.
N3o0paxkenne mpeamera B coOuparomiet auH3e. DopMyna TOHKOW COOUpAOIICH JTUH3HI.
PacceuBaromue nuH3bl. M300pakeHne mpeamMera B paccenBaronieit inHze. GOoKyCHOE pacCTOSIHUE U
ONTHUYECKAs CHJIa CUCTEMBI U3 ABYX JIMH3. UenoBeueckuil 1i1a3 Kak onTuueckas cuctema. OnTudeckue
pUOOPBI, YBEIIMYUBAOIIUE YTOJI 3PCHUSI.

O®POHTAJIbHA S JIABOPATOPHASA PABOTA

4, I/I3MepeHI/I€ IMoKa3aTeJrd IMPCJIOMIICHUA CTCKIIA.



BoaHoBas ontuka (84)

Wnrtepdepennus BonH. BzauMHoe ycuiaeHwe U ociablieHHe BOJH B IPOCTPAHCTBE.
Wntepdepenmus ceeta. dudpakmus ceeta. AudpakirmonHas pemieTka.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

5.Habmronenue narepdepeHny u AU pakiiud CBeTa.

6. 3mepeHue IuHbI CBETOBOM BOJIHBI C TIOMOIIBIO TU(PAKIIMOHHON PEIICTKH.

KBaHnToBasi TeOpHsA 3J1eKTPOMATHUTHOTO U3J1yYeHus: u BemecTna (11 4)

TeruoBoe wm3nyuenne. Dorodddexr. KopmyckynspHO-BOTHOBOH Ayanu3M. BoJIHOBbIC
cBorictBa vactuil. Ctpoenue atoma. Teopus atoma Bojopoja. [lornomieHne M HU3IydeHUE CBETa
aroMoM. Jlazepbl. DIIeKTpUYECKUI pa3ps]l B ra3ax.

OPOHTAIJIBHA JIABOPATOPHAA PABOTA

7.HabnroieHne JIMHEHYaToro 1 CIUIOIHOTO CIIEKTPOB UCITYCKAHUS.

du3nka BbICOKHX dHepruii (164)

®u3nka atoMHOro sapa (10 41)

CocTaB aTOMHOTO s/ipa. DHEPrus CBsI3U HYKJIOHOB B siipe. EcTecTBeHHAs! paiuOaKTUBHOCTb.
3aKOH paJMOaKTUBHOIO pacnaga. VckyccTBeHHas paJuoakTHBHOCTb. Vcmosib3oBaHue sHepruu
nenenus siaep. SAnepHas sHepretuka. TepmosiaepHblid cuHTe3. SaepHoe opyxue. buonormueckoe
JIECTBUE PAJUOAKTUBHBIX U3TyYEHUN.

OPOHTAIJIBHA S JIABOPATOPHAA PABOTA

8. V3yuyeHne B3auMOJECHCTBUS YaCTHII U SICPHBIX peakuuit (1mo poTtorpadusim).

JJieMeHTapHble YacTHLBI (6 1)

Knaccudukanus snemeHTapHbIX dacTull. JlenmToHsl kak (yHAaMeHTalIbHBIE YaCTHUIBL.
Knaccugukamus u cTpykTypa aapoHoB. B3anmoaelcTBie KBapKOB.

DJieMeHTHI acTpodusnkm (2 4)

IBosonus Beesrennoii (2 4)

Crpykrypa Bcenennoii, ee pacmupenue. PasOeranwe ramakTtuk. 3akoH XaOoOma.
Kocmonornyeckas mozens panHHedl Bcenennoil. Opa wusnyuyenus. HyxineocuHTtes B paHHeEH
Bcenennoit. O6pa3zoBaHne aCTpPOHOMHYECKUX CTPYKTYp. DBOJIONHS 3Be3/ U dBotonus ConHeuHOH
cuctembl. Opranndeckast >kiu3Hb BO BceneHHoi.

O6o6maroniee noBropeHue (26 1)

Mexannka (5 4)

1. KunemaTka paBHOMEPHOTO ABM)KCHUS MaTEPUATbHOM TOUKH.

2. KuneMaTuka neproandecKoro ABMKCHUS MaTepUaTbHOW TOUKH.

3. JlnHamuka MaTepuaTbHON TOYKH.

4. 3aKOHBI COXpaHEHHUSI.



5. JlunaMuKa MepUOINIYECKOTO ABUKCHUSI.
6. Cratuka.

7. PenstuBuCTCKas MEXaHUKA.
MouekyasipHas pusuka (6 4)

1. MounekynsipHasi CTpPYKTypa BEIIeCTBa.

2. MonexkynsapHO-KMHETUYeCKasi TEOpHsI UJICaIbHOTO Ta3a.

3. TepmoauHamuka.

4. XXunakoctsb u map.

5. TBepmoe Tero.

6. MexaHnndeckre BOJIHBI. AKYCTHKA.

duexkTpoanHamMuka (8 u)

CuIibl 3JIEKTPOMArHUTHOTO B3aUMOJICUCTBHS HEMOIBHIKHBIX 3aPsI0B.
DHeprus AEKTPOMArHUTHOTO B3aMMOICUCTBHS HEMOABM)KHBIX 3apsi/IOB.
3akoH Oma.

TernoBoe NeUCTBUE TOKA.

Cuiibl B MArHUTHOM TIOJIE.

OHeprust MarHUTHOT'O MOJIS.

BHGKTpOMaF HCTHU3M.

© N o 0 K~ w DR

Llenu nepeMeHHOrO TOKA.

DJIeKTPOMAarHuTHOe u3iaydenue (5 4)

1. Vzny4enue u nmprueM 3JeKTPOMArHUTHBIX BOJIH paano- 1 CBY-auanasona.
2. OtpaxkeHHe U MPEIOMIICHHE CBETA.

3. OnTuueckue mpuOOPEHI.

4. BoisiHOBas OITHKA.

5. KBanTtoBas Teopus 31€KTpOMarHUTHOTO U3TyYEHHS U BEILIECTBA.
du3nka BLICOKHX IHepruii (2 4)

1. ®uzuka aToMHOTO spa.

2. DIeMeHTapHBIC YaCTHIIBI.

dusznyeckuii npakTukym (20 )

Pe3epBHoe Bpems (7 u)

3.VYEBHO-TEMATUYECKHWH IJIAH.

10 kaacc



Ha3Banue Tembl Koauvectg B Tom unciie | B Tom uncie
n/n YacoB Ha | JJa0OPaTOPHb KOHTPOJIbHBI
TEeMy pador pador
Beenenue 3u.
Mexannka 664.
KunemaTtuka marepuanbHoOi
23 2 1
TOYKHU
JlnHamuka MaTepuanbHOU
12 2 1
TOYKHU
2
3aKOHbBI COXpaHEHUs 14 1 1
JlnHamMuKa nepruoudecKoro
7 1 1
JBUKEHUS
CraTtuka 4 - 1
PenstuBucTckas MexaHuka 6 - 1
MounekyaspHas pusuka 494.
MonekymsipHast CTpyKTypa 4
BEIIECTBA
MKT 14 1 1
3 Tepmoannamuka 10 - 1
Kunkocts n map 7 1 -
TBepnoe Temno 5 1
MexaHW4eCcKUe BOJIHBI.
9 - 1
AxycTHka
DJIeKTpOocTATHKA 254.
Cuiibl 371€KTPOMArHUTHOTO
B3aMMO/ICHCTBUS HETIOABUYKHBI 11 - 1
4
3aps10B
DHeprus 3JeKTPOMArHUTHOTO
14 1 1
B3aMMO/ICUCTBUS
5 JIaGopaTopHBbIii TPaKTUKYM 20
6 PesepBHOE Bpems — 7 yac
Hroro 170 9 12




11 kiaacc

n/n Ha3Banue Tembl KoaunvecTBo B Tom uncie B Tom umcie
YacoB HA TeMy | J1a0OpPATOPHBIX | KOHTPOJBHBIX
pador pador
1. JileKTpoAMHaAMHKa - 51
[TocTostHHBIM 19 2 2
AJIEKTPUYECKUNA TOK
MarunuTHO€ 1noJje 13 1
OnexkrpomareTusm (9 4) 9 1 1
[lernu nepeMeHHOTO TOKA 10 - 1
2. DJIEKTPOMATrHUTHOE H3JIydyeHue - 43

N3nydyenue u npuem 7 - 1
AIIEKTPOMArHUTHBIX BOJIH
panuo-u CBU-auanazona
I'eomeTpuyeckas onTuka 17 1 2
BonnoBas ontuka 8 2 1
KBanToBas Teopus 11 1 1
AIEKTPOMArHUTHOTO
W3ITyYeHUS U BEIIEeCTBA

3. ®du3uKa BLICOKUX IHePruii -16
duznka aTOMHOTO s/Ipa 10 1 -
DneMeHTapHbIC YaCTHUIIbI 6 1

4. Dj1eMeHThI acCTPOPU3NKH - 2

OBOJITIOIMS

Bcenennoi

2




5. Oo6o61marwiiee nopTopenne - 24
Mexanuka S) - -
MonekynspHas pu3nKa 6 - -
DIEKTPOMHAMHKA 6 -
DJeKTPOMarHuTHOE 5 - -
U3ITy4YCHUE
®dusnKa BRICOKAX SHEPTHY 2 - -

6. duznyeckuii npakTukym - 20
Peseps — 4 yaca

UTOT'O 165 8 11

4. IPEAMETHBIE PE3YJIbTATBI KYPCA ®U3UKHU

10 kJacc.

BBenenue - 3u.

e J1aBaTh ONpEJeNCHHs MOHATHI: 0a30BbIe (PU3NUECKUE
BEJINYMHBI, PU3MYECKUI 3aKOH, HAy4Has TUIOTe3a, MOJeNb B (hu3nke u

MHKpPOMHUDE, DJIEMEHTapHasd JacTuIa, byHIaMeHTalIbHOE
B3aHMOJICHCTBHE;

e Ha3bIBaTh 0a30BbIe PUINIECCKUE BETUIHHBI U HX

yCIIOBHBIE 0003HAYCHHsI, KPATHBIC U JIOJbHBIC €IUHUIIBI, OCHOBHBIE
BUIBI PYHIaMEHTAIBHBIX B3aMMOJICHCTBHIA, X XapaKTEPUCTUKH,
paanyc IeHCTBUS;

® JIeNIaTh BBIBOJIBI O TPAHUIIAX MPUMEHUMOCTH (PU3HUECKUX TCOPHIA,
UX MPEEMCTBEHHOCTH, CYIIIECTBOBAHUU CBSI3EH U 3aBUCUMOCTEH
MEXTy PU3NICCKUMU BEIIMIYNHAMH,

® JICIIOJI30BATh MAEI0 aTOMH3Ma I OOBICHEHUS

CTPYKTYPHBI BCUICCTBA,




® HMHTEPIPETUPOBATH PU3MUECKYIO UH(POPMAIIHIO, TOTYICHHYIO

U3 ApyIrux UCTOYHUKOB.

Mexanuka

Kunematuka

MAaTepHAIBLHON TOUYKH

® JICIIOJIB30BAaTh UJCI0 AaTOMU3MA JJIs1 OObSICHEHUS

CTPYKTYpBbI BEILIECTBA;

® HMHTEPIPETUPOBATH PU3MUECKYIO HH(POPMALIHIO, TOTYUEHHYIO
U3 IPYrUX UCTOUHUKOB.

® HCIIOJIB30BaTh JUISA OIIMCaHHuA MECXaHUYCCKOIo JBUXCHUSA
KHHCMATUYCCKUC BCIIMYMHBI: PAANyC-BCKTOP, ICPECMCIICHUC,

IMyTb, CpCAHAA IMyTECBast CKOPOCTh, MTHOBCHHAA U OTHOCUTCJIbHAA

CKOPOCTH, MTHOBCHHOC U HCHTPOCTPCMHUTCIIBHOC YCKOPCHUS, IICPUO U
qaCToTa BpalllCHUA, yIJIoBasA U JIMHEHAas CKOpPOCTH;,

® PpA3BACHIATH OCHOBHBIC MOJ0KEHUS KHHEMATUKH;
® OIKCHIBATh JEMOHCTPAIIMOHHBIE ONBITHI boiiist u onbITh ["anues

JUUISL KICCIIEIOBAHUS SIBJICHUS CBOOOIHOIO MaJAcHuUs TEJI;

OIMHMCHIBAThH KCIICPUMEHTBI 110 H3MEPEHHUIO YCKOPEHUST CBOOOTHOTO
NaJICHUS U U3YYCHUIO JIBHKCHUS Tejla, OPOIICHHOTO TOPH30HTAIBHO;

e JenaTh BBEIBOOBI 00 OCOOEHHOCTSX CBOOOMHOIO IIaJeHHA TENI B
BaKyyMe H B BO3JIyXe, CPAaBHUBATh UX TPACKTOPHH;

® [IPUMCHATH IMOJTYYCHHBIC 3HAHUA JJI PCHICHUSA IMTPAKTUYCCKUX

3a1ad4.

3aKOHbI COXpaHEHUs

® JaBaThb OMPCACIICHUSA MMOHSTHH: 3aMKHYTad CUCTCMA, pCAKTHUBHOC
JIBI)KEHUE, YCTOMYMBOE, HEYCTOMUMBOE U Oe3pa3imnyHoe
PaBHOBECHS; IOTEHIUAJIBHBIE CUJIbI, KOHCEPBATUBHAS CUCTEMA,
a0COIOTHO yNpyruil ¥ a0COMIOTHO HEYNPYTUi yIaphl;

® JaBaTb OIMMPCACIICHUSA q)HSI/I‘ICCKI/IX BCJIMYWH: UMITYJIBC CHUJIBI,

® UMIyJbC Tesa, paboTa CUIIbl, HOTEHIMAIbHAS, KHHETUYECKAsl U
II0JIHAsl MEXaHUYECKasi SJHEPIHsl, MOIHOCTb;

e (QopMynuUpPOBATH 3aKOHBI COXPAHEHUS HMITYJIbCA U YHEPTHH C
Y4€TOM IPAHHLl UX IPUMEHUMOCTH;

e OOBSACHATH NPUHIMII PEAKTUBHOT'O JBH)KEHUS;

® ONNCBIBATH DKCIEPUMEHT 10 IIPOBEPKE 3aKOHA COXPaHEHUS
DHEPIUHU IIPHU AEUCTBUU CUJI TSKECTHU U YIIPYTOCTH;

® JCJIaTh BBIBOJAbI U YMO3AK/IIOYCHHUA O IPECUMYIICCTBAX
UCIIOJIB30BAHUS SHEPTE€TUYECKOI0 MOAX01a IIPU PELICHUU Psiia




3aaa4 JUHaMUKH.

JnHamuka
MIEPUOTUYECKOTO

JIBuxenus

e J1aBaTh ONpPEICICHUS MOHATUN: BBIHYX/ICHHbIE,

cBOOOHBIE (COOCTBEHHBIE) U 3aTyXaloIUe KOJIeOaHusl, arlepruouiec-
KO€ JBUKEHUE, PE30HAHC;

e J[aBaTh OmpejaesieHne (PU3NIeCKux BETUIHH: TIepBas U

BTOpasi KOCMUYECKHE CKOPOCTH, aMILTUTY/1a KOJIeOaHuii, cTaTHyec-
KO€ CMELIEHUE;

® HCCICHOBATH BO3MOXHLBIC TpPACKTOPUU TCJa, JABHKYUICTOCSA B
I'paBUTadlMOHHOM II0JIC, ABHIKCHHUEC CITYTHHKOB U IIJIAHCT,

3aBHCUMOCTb MEepHo/ia KoieOaHUil MPY>KUHHOTO MAasITHUKA OT
YKECTKOCTH MPY>KUHBI U MAcChI IPy3a, MATEMaTHYECKOTO MasiTHUKA —
OT JJTMHBI HUTU U YCKOPEHUSI CBOOOTHOTO TAJCHUS;

® [IPUMEHATH MOJTYYEHHBIE 3HAHUS O SIBICHUU PE30HAHCa AJis

pelieHus TPAKTUYECKUX 3a/1ad, BCTPEUYAIOIIUXCS B TOBCEIHEBHOM
JKU3HU;

® [IPOrHO3UPOBATE BO3MOXXHBIC BAPHUAHTLI BBIHYKACHHBIX
KOJICOaHMI1 OJTHOTO U TOTO K€ MPY>KUHHOT'O MAasiTHUKA B Cpefiax ¢
pa3HOM IJIOTHOCTBIO;

e JenaTh BBIBOJBI U YMO3AKIIFOUEHUS O JETaNIIX MEKIyHapO/I-
HBIX KOCMMYECKHUX IIPOTPaMM, UCIIOJIb3Ys 3HAHUS O IIEPBON U

BTOpOﬁ KOCMHUYCCKUX CKOPOCTHAX.

Craruka

® J[aBaThb OMPCACIICHUSA TTOHSATHH: MOCTYNaTCJIbHOC

ABWIKCHUC, BPAIIATCIIbHOC ABUIKCHUC, a0COIIOTHO TBCPHOC TCIIO,
pbI4ar, 6J'IOK, HOCHTP TAKCCTH TCJIa, HCHTP MACC;

® JaBaThb ONPECACICHUC (1)I/ISI/IT-I€CKI/IX BCJIIMYHNH: MOMCHT CHIJIbI,

TIJICYO0 CHITHI,




e (opMyIHPOBATH YCIOBUS CTATHUYECKOTO PABHOBECHS
JUTSl IOCTYNATENBHOTO M BPAIIATEIbHOTO JBUKEHUS;
® [IPUMEHATH MOJYUYCHHBIC 3HAHUS JUISI HAXOXKICHUSI KOOPIUHAT

HCHTPpAa MaCC CUCTCMbI TCJI.

PengaruBucTckas

MeXaHuKa -7

e J1aBaTh omnpeaeneHus nousaTui: paauyc [Bapummuneaa,

TOPHU30HT COOBITHH, COOCTBEHHOE BpPEMSI, SHEPTHSI TIOKOS TEJa;

e (GopMyIHPOBATh MOCTYNATHI CHEMATBHON TEOPUN OTHOCUTENb-
HOCTH M CIICJCTBUS U3 HUX; YCIOBUS, IIPU KOTOPBIX IPOUCXOIUAT
QHHUTWJISIUS U POKICHHUE Napbl YaCTHUILL;

e ONKCHIBAaTh IPUHIMINAIBHYIO CXEMY OIbITa MalikeabCoHa —
Mopin; f1enate BBIBOJ, YTO CKOPOCTh CBETA — MAaKCUMAaIbHO BO3MOX-
Hasi CKOPOCTh PaclpOCTpaHEHUs JIF000T0 B3aUMOICHCTBHUS;

® OLEHUBATH KPUTUYECKUH PAJUYC YEPHOU ABIPBL, SJHEPTUIO

[IOKOS YaCTHILI;

e 00BACHATH dPPEKT 3aMeICHNS BPEMEHH, OIPEEIIATh
COOCTBEHHOE BpeMsl, BpeMs B Pa3HbIX HHEPIMAIbHBIX CUCTEMAX OTCYe-
Ta, OZIHOBPEMEHHOCTbH COOBITHI];

® IIPUMEHATH PENSATUBUCTCKUHI 3aKOH CIIOKEHUS CKOPOCTEN IS

pelIeHNs IPaKTUYECKUX 3a/1a4.

MouJiekyasipuas pusnka

MonexynspHas

CTPYKTYpa BeIIeCTBa

® JaBaTh OMpPEEICHUS MMOHITHIA: MOJIEKYTa, aTOM,

M30TOT, OTHOCUTEJIbHAs aTOMHAs Macca, 1eEeKT MacChl, MOJIb,
nmoctosiHHast ABoraapo, (pa3oBblil Iepexo1, HOHU3AIUS, TIA3Ma;
® DPa3bIACHITH OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KHHETUYEC-
KOW TEOPUU CTPOCHHMS BEIIECTBA;

e KJIacCH(UIMPOBATH arperaTHbIE COCTOSIHNS BEIIECTBA;




® XapaKTEepU30BaThb U3MEHEHUS CTPYKTYPhI arperaTHbIX
COCTOSIHUH BelecTBa MpH (a30BBIX MEPEX0aax;

e (hopMynupoBaTh YCIOBUS UACATBHOCTHU Ia3a;
® ONUCHIBATH SIBJICHWE NOHU3AIINH,
e OOBSACHATH BIMSHHUE COJIHEYHOTO BeTpa Ha aTMochepy 3emiiu.

MKT

e 1aBaTh OIIPEACICHU IIOHATUN: CTALIMIOHAPHOE PABHOBECHOE
COCTOSIHUE Tra3a, TeMIepaTypa Tella, a0COIIOTHBIM HyJIb TEMIEPATYPBI,
M30TIPOLIECC, N30TEPMHUUECKUH, N300apHBIN U U30XOPHBIN MPOLIECCHI;
® JCIIOJIb30BAaTh CTATUCTUYECKUN ITOAXO/ AJIs OIUCAHUS ITOBEICHUS
COBOKYITHOCTHU OOJIBIIIOTO YKCJIa YAaCTHII, BKIIOYAIOLINI BBEICHHUE
MHUKPOCKOIIMYECKUX U MAaKPOCKOIIMYECKUX [TapaMeTPOB;

® ONUCHIBaTh JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI, TO3BOJISIOIINE
YCTaHOBMTB JJIS Fa3a B3aUMOCBSA3b MEXK/y €r0 AaBICHUEM, 00bEMOM,
MacCoH ¥ TEMIEPATYPO; SIKCIIEPUMEHT 110 U3YUYECHUIO
MU30TEPMUYECKOTO MPOIIEcca B Iase;

e OOBSCHATH ONBIT C paclpeleIEeHUeM YacTHUI] HJI€aJIbHOTO ra3a Io
IBYM IIOJIOBUHAM COCYZa, Ta30BbI€ 3aKOHBI HA OCHOBE MOJICKYJIAPHO-
KMHETUYECKOW TEOPUU CTPOCHMSI BEILIECTBA;

® IIPEICTaBUTh PACIPEAEICHUE MOJIEKYI HI€aIbHOIO ra3a 110
CKOPOCTSIM;

® [IPUMEHATH IOJIY4YECHHBIE 3HAHHS K OOBSCHEHHUIO SIBJICHUH,
HaOJII01aeMBIX B IPUPOJIE U OBITY.

TepMmoauHamuka —

® JlaBaTb OIIPCACIICHUA TTOHATHHN: YHCIIO CTEIICHEH CBO60,Z[BI,
TCHHOO6M6H, TCIIOU30JIMPOBaHHadA CUCTEMA, aI[I/Ia6aTHbII71 mpoucece,
TCIIJIOBBIC JIBUI'aTCIIN, 3aMKHYTI)II71 ITUKII, H606paTI/IMI)II71 mponecc,

(1)I/I3I/I‘-ICCKI/IX BCIIMYUH: BHYTpeHHSISI BHCPFI/ISI, KOJIHNYCCTBO TCILJIOTHI,
KIIJI TemmoBoro aBurares;

® OOBACHATH OCOOCHHOCTH TEMIIEPATYPhI KaK MapaMeTpa COCTOSHUS
CHCTEMBI;

e Ha0m0IaTh U UHTEPIPETUPOBATH PE3YJILTATHI OIBITOB,
WLTIOCTPUPYIOIINX U3MEHEHHE BHYTPEHHEH SHEPTUH Tela pH
COBEpILEHUH PaOOTHI, siBJIeHUE MU Py3uH;

e OOBSCHATH NMPUHIIUI JICHCTBHS TEIUIOBBIX JBUTATEIICH;

e ouenuBarb KIIJ[ pa3nuyHbIX TEIUIOBBIX JBUTATEIICH;

¢ (GopMyIHPOBATH 3aKOHBI TEPMOJIUHAMUKH;

® J1eaTh BBIBOJ O TOM, UTO siBIICHHE U Py3un

SBIISICTCS. HEOOPATUMBIM IPOLIECCOM;
® IIPUMEHATH IIOJyYECHHBIC 3HAHUS 110 TEOPUH TEIUIOBBIX JBUTATEIICH
JUISl PAlIMOHAJIBHOTO IPUPOAOIIONB30BAHNS U OXPAHBI

OKpYKaroIlIe Cpeabl.




Kunkocts u nap-

e JaBaThb OIPEIEIICHUS TOHATHI: I1ap, HACHIILEHHBIN 1ap, NCIIApEHNE,
KHUIIEHUE, KOHJIEH A, [IOBEPXHOCTHOE HATSKEHUE, CMauyuBaHUeE,
MEHHCK, YroJl CMaunBaHUs, KallWJUIIPHOCTB;

e J1aBaTh onpezencHre GU3NIECKUX BETUUNH: KPUTHUECKas
TeMIepaTypa, yAelabHas TeIUIoTa NapooOpa3oBaHus, TEMIIEpaTypa

KHUIICHHA, TOYKa POCHI, JaBJICHUC HACBIIIICHHOI'O I1apad, OTHOCUTCIIbHAA
BJIA)KHOCTBH BO3aYyXa, CUJIa MOBEPXHOCTHOT'O HATAXKCHU A,

® OIMCHIBATh SKCIIEPUMEHT 110 U3YUYCHUIO KaWUISIPHBIX SBICHHM,
00YCIIOBJICHHBIX TOBEPXHOCTHBIM HATSHKEHHEM JKUIKOCTH;

e HaOII0/aTh U HHTEPIPETUPOBATD SIBIICHHE CMAaYUBaHUS U
KallWUISIPHBIE SIBJICHUS, IPOTEKAIOIINE B IPUPO/IE U OBITY;

® CTpPOUTH rpa)¥ku 3aBUCUMOCTH TEMIEpPaTyphl TeIa OT BPEMEHU TPU
HarpeBaHWH, KUIICHUH, KOH/ICHCAIINH, OXJIAKACHUH; HAXOIUTH W3
rpaduKOB 3HAYCHHUS HEOOXOAUMBIX BEIMYMH.

TBepnoe Teno

® J1aBaThb ONPCACICHUSA TTOHSATHH: IUIaBJICHUEC, KpUCTAJJIM3alns,
yYACJIbHas TCIJIOTA IIABJICHUA, KPUCTAJTIMYCCKAs pClICTKa, 3JICMCHTAp-

Hasl TYeiKa, MOHOKPHCTAIL, TOJMKPHUCTAILT, aMOpQHBIE Tena,
KOMIIO3UTHI, TOJTUMOP(HU3M, aHU30TPOINHUS, U30TPONHs, Aehopmarus
(ynpyrasi, njaacTuyeckas);

e J1aBaTh onpezencHus (pU3NYECKUX BEIMYMH: MEXaHUUECKOe
HanpspKEHUE, OTHOCUTEIbHOE YIUTMHEHNE, TIPEIeT YIPYTOCTH, Ipeie
IIPOYHOCTH MPU PACTKEHUU U CKATHUH;

® OOBSCHATH OTVINYHE KPUCTAITMUYECKUX TBEP/IBIX TEJI OT aMOP(HBIX;
® OMNKCHIBATh SKCIEPUMEHT M0 U3MEPEHUIO YJEIbHON TEIJIOEMKOCTH
BEILIECTBA;

e (opmynupoath 3aKoH ['yka;

MPUMCHATH MOJIYUCHHBIC 3HAHUA JJIA PCIICHUA NPAaKTHYCCKUX 3a1a4

Mexannuyeckue BOJIHI

AKycTHKa

® JaBaTh ompeeneHne (GU3NUEeCKUX BEIMYUH: JITUHA BOJHBI,
MHTEHCHUBHOCTD 3BYKa, YPOBEHb HHTEHCUBHOCTH 3BYKA;

® HCCIIEI0BAaTh PACHPOCTPAHEHUE CEUCMUYECKUX BOJIH, SIBJIEHUE
MOJIIPU3AIUY;

® ONUCHIBATh U BOCIIPOU3BOAUTH IEMOHCTPAIIMOHHBIE OMBITHI O
pacnpoCcTpaHEeHUIO POAOILHBIX BOJH B MPY>KUHE U B rase, MOMepPeuHbIX

BOJIH — B TIPYKHHE U NIHYPE, OMMMCHIBATH IKCIICPUMEHT 110 U3MEPEHUIO
¢ moMmotbko 3 dexra JJomnepa CKOpOCTH ABIKYIIUXCS OOHEKTOB:

MaIIiH, aCTPOHOMUYECKUX O0BEKTOB;

e OOBSCHATH pa3inyue 3ByKOBBIX CUTHAJIOB [0 TEMOPY U TPOMKOCTH.

DJIEKTPOCTATHKA

Cuibl

® J[aBaThb OIIPCACIICHUS MOHSATHN: TOYCUYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsn,




3JIEKTPOMArHUTHOTO
B3aMOJICHCTBUA
HEMNOBMKHBIX

3apsiI0B

SJICKTPHUYCCKOC B3aI/IMOJIGI\/'ICTBI/Ie, QJICKTpHU3aluA TCJI, JICKTPUYCCKHU
H30JIMpOBaHHAA CUCTEMA TCJI, SJICKTPHUICCKOC ITOJIC, JIMHUU

HAIPsKCHHOCTHU 3JICKTPOCTATHYCCKOI'O ITOJIA; (bHSH‘lCCKOfI BCIIMYHUHBI:
HAMps’KCHHOCTD 3JICKTPOCTATHYCCKOI'O I10JIA;

e OOBSACHATH MPUHIUI ACUCTBUS KPYTHIBHBIX BECOB,
CBETOKOITMPOBAJILHOW MAITUHBI, BO3MOKHOCTh HCITOJIb30BAHHUSI SIBIICHUS
ANEKTPU3ALIUY TIPU MOJIYYCHUU JAKTHIOCKOTHYECKUX OTIEYATKOB;

¢ (GopMyIHPOBATH 3aKOH COXPAHEHHS FTEKTPHUUECKOTO 3apsiia U
3akoH KyioHa, rpaHUIIBI KX TIPUMEHUMOCTH;

® yCTaHABIMBATh AHAJIOTHIO MEX Ty 3akoHOM KysoHa u 3akoHOM
BCEMHUPHOTO TATOTCHUS;

¢ OIIUCBhIBATH ACMOHCTPALUMOHHBIC S9KCIICPUMCHTHI 10 JJICKTPHU3allun

TEJI U OOBSICHITH UX PE3YIbTAaThI; ONMHUCHIBATH SKCIICPUMCHT I10
HU3MCPCHUIO SJICKTPOCMKOCTU KOHACHCATOPA,

IIPUMCHATD IMOJIYUCHHBIC 3HAHUSA JJI 00BACHEHHS HEU3BECTHEIX paHee

OJICKTPHYCCKUX SIBIICHUH.

OHeprus
AIIEKTPOMArHUTHOTO

BBaHMOHeﬁCTBHH

® J1aBaTh OINPEAECIECHUS MOHATUI: SKBUIIOTECHIMAJIbHASI TIOBEPXHOCTB,
KOHJIEHCATOP, CBOOOIHBIC U CBA3aHHBIC 3aPs/Ibl, TPOBOTHUKH,
JUBJIEKTPHU-

KU, IMOJTYIIPOBOJHUKH,

L O6T)$ICH$ITI) (1)H31/I‘-ICCKI/II>1 CMBICJI BEJIMYUH: BEJIMYUH:. ITIOTCHIINAJ
SJICKTPOCTATUYCCKOI'O ITOJIA, pPa3HOCTb NOTCHIIMAJI0OB, OTHOCUTCIbHAA
AUJICKTPUYICCKAd MPOHULIAEMOCTDb CPEAbI, 3JICKTPOCMKOCTDb
YEAUMHCHHOI'O MMPOBOJHHUKA, JICKTPOCMKOCTb KOHACHCATOPA,

o Ha6J'IIOI[aTB U UHTCPIIPCTUPOBATD ABJICHUC SHCKTpOCTaTquCKOﬁ
MHJLYKIIH;

L O6T)$ICH${TI) IMMPUHIIMIT OYHUCTKHU I'a3a OT yl"OJ'II:HOﬁ IbIINA C IIOMOIIIBIO
SJICKTPOCTATHUYCCKOT'O (I)I/IJ'ILTpa;

® OIIUCBhIBATBH SKCIICPUMCHT 11O U3MCPCHUTIO SJICKTPOCMKOCTHU
KOHACHCATOpAa,

e OOBSICHITH 3aBUCHUMOCTD OJICKTPOCMKOCTH IINIOCKOI'0 KOHACHCATOPA

OT IIom@aaun miaCTuH U paCCTOAHHUA MEXKIAY HUMU,

IMPUMCHSATD IMOJIYUCHHBIC 3HAHUS JIA 00BSICHEHHS HEU3BECTHEIX paHee
QJICKTPHUYCCKUX SIBJICHUH.

JlaGopaTopHbIii

NPAaKTUKYM

® BJIAACTb SKCIICPUMCHTAJIbHBIMU METOJaMU UCCIICAOBAHUA




Hrtorosoe nmoBropeHue

CI/ICTeMaTI/I3I/Ip0BaTB IMMOJIYYCHHBIC 3HAHUA U IPUMCHATb UX HA

6 MpaKTUKe
Kontpons
Hroro 170
11 kaace
Neri  Ha3Banue Tembl IlnanupyeMble npeaMeTHbIE Pe3YJbTAThI

1. DJIEKTPOAMHAMM KA
[MocTosHHbIi . JABaTh ONPENEICHUS MOHATUIN: SJIEKTPUYECKUN TOK, TOCTOSHHBIN
. 3JIEKTPUYECKUI TOK, HCTOYHUK TOKA, CTOPOHHHE CHJIBI, IbIPKa,
ANIEKTPUYECKUI .
nzotonuueckuii 3hekr, mociea0BaTeNbLHOE U MapajuIeIbHOE COSIUHEHY
IIPOBOJIHUKOB, KYIIEPOBCKHE Napbl AIEKTPOHOB, AIEKTPOJIUTHL,
TOK

INEKTPOJINTUYECKAS TUCCOLMALINS, CTENEHb UCCOLMALINN, DIIEKTPOIIU3;
¢u3znueckux BennyuH: cuia Toka, /1C, conpoTuBieHNE NPOBOIHUKA,
MOIIHOCTb 3JIEKTPUUYECKOTO TOKA;

o OOBSICHATH YCIIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA,
HNPUHIMI AEHCTBUS IIYHTA U JOOABOYHOI'O CONPOTUBIICHUS; OOBSCHSTh
KayeCTBEHHO SIBJIEHHE CBEPXIPOBOIUMOCTH COTJIACOBAHHBIM JIBUKEHUEM
KYIIEPOBCKHX Iap JIEKTPOHOB;

. ¢bopmynrpoBath 3ak0HbI OMa 1711 OJJHOPOAHOTO ITPOBOIHUKA, JUIS
3aMKHYTOH LIETIH C OJJHUM M HECKOJIbKAMHU UCTOYHHMKaMHU, 3aKkoH Dapanes
o paccunteiBaTh J/IC ranbBaHMYECKOIO JIEMEHTA;

° HCCIEA0BATh CMEIIAHHOE COIIPOTUBIIEHUE IPOBOJIHUKOB;

° ONKCBIBATH IEMOHCTPALMOHHBIN OIBIT HA IIOCIEA0BATEIBHOE U

NapajuIeJIbHOE COEAUHEHHUS IPOBOJHUKOB; CAMOCTOSTEIIBHO IIPOBEICHHD]
SKCIIEPUMEHT 10 U3MEPEHHUIO CUJIBI TOKA M HAPSKEHUSI C IIOMOIIBIO
aMIepMeTpa U BOJIbTMETpa, 110 usmepenuto 3J[C 1 BHyTpEeHHEr 0
CONPOTHUBIICHUS ITPOBOJIHUKA;

o HaOJII0AaTh U HHTEPIPETUPOBATDH TEIJIOBOE JIEHCTBHE
3JIEKTPUYECKOT0 TOKA, Iepejadyy MOITHOCTH OT UICTOYHHUKA K
MOTPEOUTEINIO;

. HCII0JIb30BaTh 3aKOHBI OMa Ul OTHOPOAHOIO IPOBOJAHUKA U
3aMKHYTOM LienH, 3akoH Jkoyis—IJIeHna s pacyera dJeKTpUYECKUX
nereit;

° HCCIIEA0BATh DJIEKTPOJIM3 C IIOMOLIBIO 3aKOHOB Dapazes.

MarunutHoe 1ose

o JlaBaTh OIIPEEICHMs IOHATHI: MATHUTHOE B3aHMOJCHUCTBHE,
JIMHUY MarHUTHOW MHIYKLIMH, OAHOPOJHOE MarHUTHOE I10JIE,
COOCTBEHHAs! MHIYKIIMA, IMaMarHeTHKH, TapaMarHeTHKH,
(beppoMarHeTHK, OCTaTOYHast HAMarHU4E€HHOCTh, KpUBast
HaMarHU4MBaHMs; PU3MUECKUX BEJIMYMH: BEKTOP MArHUTHOM MHAYKIIUH,
MarHMTHBIN MOTOK, cuia Amrepa, cuia JlopeHua, HHIyKTUBHOCTD
KOHTYypa, MAarHUTHAas IPOHUIIAEMOCTb CPEbL;

o OIUCHIBATh PYHAAMEHTAJIbHbIE (PU3UUECKUE ONBITHI DpcTeaa U
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Awmrepa, TOBEJICHUE paMKHA C TOKOM B OJHOPOJTHOM MarHMTHOM IIOJIE,
B3aUMOJCHCTBHE TOKOB;

. ONPEACIISITH HAIIPABJICHUE BEKTOPAa MArHUTHOW UHAYKIIUU U CHIIBI,
JICUCTBYIOLLEH Ha MPOBOJIHUK C TOKOM B MarHUTHOM II0JIE;

° (dhopMyIIHpOBaTh MPABWIIO OypaBUMKA U TIPABHUIIO JIEBOH PYKH,
MPUHIIMIBI CYTIEPHIO3ULIMA MAarHUTHBIX MOJIEH, 3aKOH AMIIepa;

° OOBSACHSTH MPUHIIMIT ICUCTBHSI JIEKTPOU3MEPUTEIHLHOTO TTprdOopa
MAarHUTORJIEKTPUUYECKOU CUCTEMBI, JIEKTPOABUTATENS IOCTOSHHOTO TOKA
Macc-crekTporpada v MuKIOTPOHA;

° M3y4yaTh ABUKEHUE 3aPSYKEHHBIX YACTULl B MATHUTHOM TI0JIE;

° HCCIIE0BaTh MEXaHU3M 00pa30BaHUs U CTPYKTYPY paarualliOHHBIX
MOsICOB 3eMJIH, TPOTHO3UPOBATH U aHAIM3UPOBATh UX BIUSHHUE HA
JKU3HEJEATECIIbBHOCTh B 3¢MHBIX YCIIOBHUSIX

DJIEKTPOMArHeTU3M

o JIaBaTh OTPEICIICHUS TIOHATHIA: DJIEKTPOMAarHUTHAST MHTYKIIHS,
WHIYKIIUOHHBIA TOK, CAMOMH/YKIIHS, TOKH 3aMBbIKaHUS U Pa3MBIKaHUS,
TpaHchopmarop; GU3NIECKUX BETUUUH: K03 HUIIMeHT TpaHChOopMaLny;
o OIMCHIBATH IEMOHCTPALMOHHBIE OBITHI Dapajest ¢ KaTyIKaMH U
TIOCTOSIHHBIM MAarHUTOM, OTIBITHI [ '€HpH, SIBJICHUE JIEKTPOMarHUTHOM
VHYKIIUH,

o UCTIONIb30BATh HA MPAKTUKE TOKU 3aMBIKAHUS U PA3MBIKAHUS,

o OOBSCHSTH IPUHLUII ICUCTBUS TpaHC(OpMaTopa, TeHepaTopa
HePEMEHHOT0 TOKa; MPUBOJUTH IPUMEPHI UCIIOJIb30BaHUS SBJICHUS
9JIEKTPOMArHUTHON MHIYKIIMK B COBPEMEHHON TEXHHKE: IETEKTOpe
MeTajla B a3ponopTy, B MOE€3]le Ha MarHUTHOM noayuke, ObIToBbIX CBY
nevax, 3arucy U BOCIIPOM3BEICHUY MH(POPMAIINH, B TEHEpaTOpax
HEepPEMEHHOTO TOKa;

o OOBSICHATH MPUHIIMITBI TIEPEIauy JIEKTPOIHEPTUH Ha OOJIbIINE
paccTosiHus.
Llern nepemen- o JIaBaTh ONPEIEICHUS MOHATUN: MarHUTOAJIEKTpUIECKash MHAYKIU,

HOIr'oO TOKa

KoJie0aTeNIbHbBIN KOHTYp, PE30HAHC B KOJI€0aTEIbHOM KOHTYPE,
CcOOCTBEHHAs M IPUMECHAsl IPOBOJIUMOCTh, TOHOPHBIE U aKLIENITOPHbIE
puMecH, p—N-Iepexo1, 3alUPAOLINN CIIOM, BBITPSMIICHUE IEPEMEHHO]
TOKa, TPAH3UCTOP; (PU3NYECKUX BeIMYMH: (a3a KojaeOaHuil, 1elCTBYOII
S3HAYCHUEC CUJIbI IICPEMCHHOI'O TOKAa, TOK CMCILICHNUA, BpEM pCiIaKCaluu,
€MKOCTHOE COIIPOTHUBIICHHE, HHIYKTUBHOE CONPOTUBIICHHE, KO DUIIeE
YCUJICHHUS;

o OITUCHIBATS SIBIICHUE MarHUTOAJICKTPUUECKON HHIYKIIHH,
3HepFOO6MCH MCKAY DJICKTPUICCKUM U MAIrHUTHBIM IIOJIEM B
KoJe0aTeIbHOM KOHTYPE U SBJICHHUE PE30HAHCA, OTMCHIBATH BHITPSIMIICHY
IIEPEMEHHOTO TOKA C MIOMOILBIO MTOIYITPOBOJHUKOBOTO THOA;

L HCIIOJIB30BATh HA MMPAKTUKC TPAH3HUCTOP B YCUIIUTCIIC U TCHEPATOPS
OJICKTPUYCCKUX CUTHAJIOB,
° OOBSACHATD IIPUHIAIT JIEUCTBUS MMOJIYIIPOBOAHUKOBOTO A10AA,

TPaH3UCTOPA.
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BHGKTPOMaFHI/ITHOC n3JjJ1y4yeHue

W3nyuenue u npuem
AIEKTPOMATHUTHBIX
BOJIH paano-u CBU-

JIMara3oHa

o JaBaTh ONPEIeNICHUS MMOHATHUN: AJIEKTPOMAarHuTHAsI BOJIHA, OeTyIa;
rapMOHHYECKast SJIEKTPOMArHUTHAsI BOJIHA, TNIOCKO-TIOJISIpU30BaHHast (HT
JTUHEHHO-TIONSIPU30BaHHAS ) DJIEKTPOMArHUTHAS BOJIHA, TIIIOCKOCTh
MOJIAPU3AIIUH DJIEKTPOMATrHUTHON BOJIHBI, (DPOHT BOJIHBI, Y4, PaHOCBSI3
MOYJISIINAS U IEMOYJISIINS CUTHAIA, aMIUTUTYAHAs ¥ 9acTOTHAs
MOAYJSIHS;, PU3NIECKUX BETUUMH: AJIMHA BOJHBI, TOTOK YHEPTUU H
IJIOTHOCTb MOTOKA YHEPTUHU AJIEKTPOMATHUTHON BOJIHBI, UHTEHCUBHOCTD
3IEKTPOMAarHUTHOW BOJIHBI;

o OOBSCHATH 3aBUCUMOCTh HHTEHCUBHOCTHU AJIEKTPOMArHUTHOU BOJIH
OT YCKOPEHUS U3ITyJaroIIeH 3apsKEHHOM YaCTHUIIbI, OT PACCTOSHUS 10
UCTOYHHKA U3ITYUYCHHS U €r0 YacTOTHI;

o OINHCHIBATh MEXAHU3M JaBJICHUS 3JIEKTPOMArHUTHOM BOJIHBI;
o KJIacCU(UITUPOBATh JHANa30Hbl YaCTOT CIIEKTPA AIEKTPOMArHUTHb,
BOJIH;
o OIUCBIBATh ONBIT 10 COOPKE MPOCTEHIIEro pagronepeaTuuKa u
paavonpUEMHUKA.

['eomerpuueckas ONTHH o JlaBaTh OIpEeJIeJICHUs MOHATUI: TIepeHUI (PPOHT BOJIHBHI,

BTOPUYHbBIE MEXaHUYECKHUE BOJIHBI, MHUMOE U JEHCTBUTEIHLHOE
M300paxKeHus, MPeIOMIICHHE, TIOJTHOE BHYTPEHHEE OTPpaKeHUe, IUCIepCy
CBETa, TOYCYHBI UCTOYHHUK CBETA, TUH3a, (JOKAIIbHAS TUIOCKOCTD,
AKKOMOJIallU4, JTyna; GU3NYECKUX BETUUHMH: YTOJI MaJeHHs, yTol
OTpa)KCHHUS, YToJl IPEIOMIICHUS, a0COIIOTHBIN IMOKa3aTeNhb MPeIoMIICHHUS
Cpelibl, YroJl MOJIHOrO BHYTPEHHEr0 OTPAXKEHHMS], PETOMIIFOIIUI YroJl
MPU3MBI, JIMHEMHOE YBETUUEHUE ONTUYECKOW CUCTEMBbI, ONITUYECKAs CUIIE
JIMH3BI, IONIEPEYHOE YBEJINYEHUE JIMH3bI, PACCTOSIHUE HAWITYUYIErO
3pEHUsI, YTIIOBOE YBEIIUUCHUE;

o Ha0II0aTh U HHTEPIIPETUPOBATH SIBJICHUS OTPAKECHUS U
IPEJIOMJIEHUS] CBETOBBIX BOJIH, SIBJICHUE MTOJIHOI'O BHYTPEHHETO
OTpa)KE€HUs, SIBJICHUS TUCIIEPCUU;

. dhopmynupoBaTh NpUHIKI [ t0MreHca, 3aK0H OTpakeHUs BOJIH,
3aKOH MPETOMIICHHUS;

. OMUCHIBATH OIBIT O U3MEPEHUIO MTOKA3aTesl MPEIOMIICHUS CTEKIIY
° CTPOUTH U300PAXKEHUS U XOJI JIyueH MpH NMPeTOMIICHUN CBETA,
n300paxkeHue MpeaMeTa B COOMpPAroIel U pacceuBaloIIeH JTNH3AX;

. OTIPEIETISATH MOJOKEHUSI N300pakeHUs MpeIMeTa B JIMH3E C
MOMOILBIO (POPMYJIIBI TOHKOM JIMH3HI;

o AHAJIIM3UPOBATH YeJI0BEUCCKHH TI1a3 Kak OIITUYCCKYIO CUCTCEMY,
o KOPPEKTUPOBATh C TOMOIIbIO OYKOB A€(PEKThI 3pECHUS;

o OOBSACHATH MPUHIUN IEUCTBUS ONITUYECKUX MPUOOPOB,
YBCIMYUBAIOMIUX YT'OJI 3pCHUA: Tylly, MUKPOCKOII, TCJICCKOII;

L IMPUMCEHATH NOJYUYCHHBIC 3HAHWA IJIA PEIICHUSA IIPAKTHYCCKUX

3ajad.
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BomHoBas onruka

. JaBaTh OMPEeIeNIeHUs MMOHATHI: MOHOXpOMATHYEeCKast BOJIH,
KOTepEHTHBIC BOJIHBI U UCTOYHUKHU, UHTEP(DEPEHIIHS, TPOCBETICHHE
ONTHKH, U pakius, 30Ha OpeHensi; GU3NIecKuX BEJIMUNH: BpEMsl U
JUTMHA KOT€PEHTHOCTH, T€OMETpUUECKasi pa3HOCTh X0/a
UHTEp(EpUPYIOLUIUX BOJIH, IEPUO U pa3pelIaroniasi CriocOOHOCTb
TG PAKITMOHHON PEIIEeTKH;

. Ha0II0aTh M UHTEPIIPETUPOBATH PE3yIbTAThI (OMUCHIBATH)
JIEMOHCTPAIIMOHHBIX KCTICPUMEHTOB 110 HAOJIOICHHIO SIBIICHHIA
uHTephepeHIH U AUPPAKIINHA CBETA;

. dbopmynupoBats npuHnui [ roiirenca—®penerns, yciaoBus
MHUHUMYMOB U MaKCUMYMOB IIPH UHTEPPEPEHLIUU BOJIH, YCIOBUS
TUGPAKIIMOHHOTO MUHIMYMA Ha IIENH U TTIABHBIX MAaKCUMYMOB IIPU
nudpakIiy CBETa Ha PEIIETKE;

o OIUCBIBATh 3KCIIEPUMEHT 110 U3MEPEHMIO JUITMHBI CBETOBOM BOJIHBI {
MIOMOILBIO AU(PPAKIIMOHHON PELIETKH;

o OOBSACHSTH B3aIMHOE YCHJICHHE U 0CJIa0JICHUE BOJIH B
IPOCTPAHCTBE;

° ACJIaTh BBIBOABI O PACIIOJIOKCHUN ,Z[I/I(bpaKI_II/IOHHbIX MHWHUMYMOB H¢
JKpaHe 32 OCBEILLEHHOMN ILEIIbIO;

° BBIOMpATh CIIOCOO MOMyYEHUS! KOTEPEHTHBIX HCTOUYHUKOB;

o pa3nn4ath AM(PPaKIUOHHYIO KApTUHY NP JU(PPAKIUU CBETa HA

e M Ha UG PAKITUOHHON pelieTKe.

KBanroBas teopus
AJIEKTPOMArHUTHOTO

H3JIY4YCHUA U BCIICCTBA

o (bu3nyecKrX BeIWYHH: paboTa BbIX0/1a, KpacHas rpaHuIa
dororddekra, F3HEPTHUS HOHU3AIIHY;

o Pa3bACHITH OCHOBHBIE MTOJIOKEHHUSI BOJTHOBOM TEOPUU CBETA,
KBaHTOBOM rumnote3sl [1nanka, Teopun atoma BOAOPOA;

o (dbopMyIHpOBaTh 3aKOHBI TETIOBOTO M3NyueHus: Buna u Credana-
Bonpimana, 3akoHbI poTodderTa, COOTHOIICHUS HEOMpeaeIeHHOCTE!
I'eitzenbepra, moctynatel bopa;

o OLICHMBATH JJIMHY BOJHBI Ae bpoilnis, cOOTBETCTBYIOIIYIO
JBIKEHUIO 3JIEKTPOHA, KUHETUYECKYIO SHEPTHIO AJIEKTPOHA MPHU
dororddekre, ATUHY BOIHBI CBETA, UCITYCKAEMOI'0 aTOMOM BOJIOPO/A;

o OTHCHIBATh MPUHIIMITHAIIBHYIO cXeMy orbiTa Pesepdopra,
IPEIOAKUBIIETO IJIAHETAPHYIO MOJEIIb aTOMA;

o OOBSICHATH MPUHIUN IEHCTBUS J1a3epa;

o CpPaBHMBATh U3JIyUYEHHUE JIa3epa C U3IYUCHUEM JAPYTUX HCTOYHHUKOB
CBeTa.

Du3uKa BLICOKUX IHEPrui

®duzmuka aToMHOTO

sanpa

° JaBaTb OIIPCACIICHUA TTOHATHH: HpOTOHHO-HeﬁTpOHHaH MOACIb
sAApa, U30TOIbI, paIMOAKTUBHOCTD, anb(ba- n 6eTa-pacnaL{, ramma-
HU3ITYy4YCHUC, HCKYCCTBCHHAA PaJJMOAKTHBHOCTDb, HCTIHAA PCAKIIUA ACIICHHN]
H,Z[epHBIfI pC€aKTop, TepMO}I)IepHHﬁ CHHTC3; (I)I/I3I/ILICCKI/IX BCJIIMYMH:
YACIbHAas SHEPIrus CBA3U, ICPUO/ IToJIypacnaga, aKTUBHOCTb
pPaaArOaKTHUBHOT'O BCIICCTBA, BHCPFGTI/I‘{CCKI/Iﬁ BbIXO[ ;mepHoﬁ pCaKknuu,




Ner

Ha3Banue TeMbl [Inanupyemble ipeAMeTHbIE Pe3yJbTATHI

K03 pHIIMEHT pa3MHOKECHUSI HEUTPOHOB, KPUTHYECKAs Macca, 1032
MIOTJIONICHHOTO U3Ty4YeHUs], Kod(h(pHUIIMEeHT KauecTBa,

° OOBSICHATH MPUHITAT ICHCTBUS SACPHOTO PEAKTOPa;

° O0OBSACHSTH CTIOCOOBI 0OeCTICUeHHS 0€30TTaCHOCTH SIIEPHBIX
peakTopoB u ADC;

. IIPOTHO3UPOBATh KOHTPOJIUPYEMBIN €CTECTBEHHBIN PaJUallMOHHbIN

¢oH, a TaKkKe palMOHAIbHOE MPUPOIONIOIB30BAHUE MPH BHEAPEHUH
ynpasisiemoro tepmosiiepHoro cuntesa (YTC).

3HeMeHTapHBIe HYaCTHUIbI

o JlaBaTh OIIPEEICHUS IOHATHI: 2JIEMEHTAPHBIE YaCTHLIBI,
(yHIaMeHTaJIbHbIE YaCTHIIbI, AHTHYACTHULIA, AHHUTWISILIKSA, JIENTOHHBIN
3apsil, IEPEHOCUYMK B3aUMOICHCTBHS, OAPUOHHBIN 3apsi/, aIpOHEI,
JIETITOHBI, ME30HbI, OapUOHBI, TUIIEPOHBI, KBAPKH, TTIIOOHBI,

o KJIacCU(UITUPOBATDH HJIEMEHTAPHBIC YaCTULIBL, TIOJpA3esss X Ha
JIETITOHBI U aJIPOHBI;
o ¢dopmynupoate npuHIMI [laynm, 3ak0HBI COXpaHEHUS JIENTOHHOT]
1 6apUOHHOTO 3apsI0B;
o OIUCHIBATh CTPYKTYPY aJPOHOB, LIBET U apoMaT KBapKOB;
o IIPUBOUTH IPUMEPBI ME30HOB, TUIIEPOHOB, INIFOOHOB.
4. | DaemeHTHI acTPOPU3UKHU

Opomonus Beenennoi o MHTEPIIPETHPOBATh PE3yNbTaThl HaOMoAeHNI Xab0u1a o pazderany
TaJlaKTHK;
. dhopmynupoBaTh 3aKOH Xa00a;
o KJ1accu(pUIMPOBaTh OCHOBHBIE MEPHOABI 3BOTIONMN BeenenHoi
nocie bosbioro B3pbIBa;
o MPEJCTABIATH MOCIEI0BATEILHOCTh 00pa30BaHUs IEPBUYHOTO
BellecTBa BO BeeneHnHoix;
o OOBSICHATH MPOLIECC IBOJIIOLINY 3BE3]], 00pa30BaHUS U IBOJIOLUH
CoJIHEYHOM CHUCTEMEI;
o C MOMOIIBI0 Mozien PpuaMaHa NpeACTaBISITh BO3ZMOXKHbBIE
CIIeHapuH 3BOJIOIMH BeenenHoli B Oyayiem.

5. | OO6o06mAamIee MOBTOPEeHHE
Bsenenne OO0mme npeMeTHbIE Pe3yJabTAaThl H3YYECHHS JAHHOIO Kypca
MexaHuKa o CTPYKTYpUPOBATh Y4€OHYIO0 HHPOPMALIUIO;

MonekynsipHas puzuka

DNeKTpoIuHAMHKA

. UHTEPIPETUPOBATh UHPOPMAIIHIO, TOIYUSHHYIO U3 APYTUX
HMCTOYHHUKOB, OLICHUBATh €€ HAyYHYIO JOCTOBEPHOCTB;

o CaMOCTOSITENILHO JOOBIBATh HOBOE /TS ce0s pU3nUecKoe 3HaHHE,
WCIOJIB3YS AJI ATOr0 JOCTYIMHbIE HICTOYHUKU UH(pOpMa-1I1H;

. MIPOTHO3UPOBATh, aHATM3UPOBATh U OLIEHUBATh MOCIIECT-

BUS JUIS OKpYXKarouiei cpeibl ObITOBOM M MPOU3BOICTBEHHOM




Neri  Ha3Banue Tembl I[lnanupyemMblie npeaMeTHbIE Pe3YJbTATHI
DIIEKTPOMarHuTHOE JeSATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C UCIIOJIb30BAaHUEM TEXHUKH;
U3JIy4YEeHHE .
o CaMOCTOSITEIILHO IIAHUPOBATH M MPOBOTUTH PUINICCKUI
| 9KCHEPHMEHT, COOII0/1as MpaBuiIa 6e30MacHoOi paboThl ¢ 1a00PaTOPHBIM
®u3nKa BBICOKUX SHEPIHil 060pY/IOBAHIEM;
. OKa3bIBATh IIEPBYIO IOMOIIb P TPAaBMaX, CBA3aHHBIX C
1a00paTOPHBIM 000PYIOBaHHEM U OBITOBBIMH TEXHUYECKUMU
YCTPOMCTBAMMU.
6. | ®usuueckuil IPakTUKyM | e BJIAJIETh HKCIIEPUMEHTAJIbHBIMU METOJIaMH UCCIIEOBAHUS
7. | Pe3epBHOE Bpems
8 | HUroro 165 gacoB




5. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

Jns oOydeHus: (uU3MKe YydYalluxcsl CTapIIMX KJIAcCOB HEOOXOAMMO peaan30BaTh CHCTEMHO-
JESTeIbHOCTHBIN MOAXO]I K Tpolieccy o0ydeHus. JlaHHbII moaxo/ mpu o0yuyeHUHr ydamuxcs Gu3nke
peanu3yeTcsi Ipu OpraHU3alUU SKCIIEPUMEHTAILHON AeSTEIHbHOCTH.

[[IxonbHBIA KaOWHET (PU3UKHU TO3BOJISIET NMPOBECTH JIAOOpaTOpHBIE PalOTHI, MPETyCMOTPEHHBIE
IporpaMMoil U UMeeT HeOOXOIUMble KOMIUIEKTHl  JIEMOHCTPAIMOHHOTO U JIaOopaTOpPHOIO

000pyI0BaHUS B COOTBETCTBHH C IEPEUHEM YyUeOHOT0 000pyAOBaHUS 10 (PU3HKE.

YMK «®u3nka. 10 kinacc. Yriay0/JaeHHbIH YPOBEHb»

1. ®wusuka. 10 knacc. YrinyOneHnnslii ypoBeHb. YueOHuk. B. A. KacbsHos

2. ®wusmka. 10 kinacc. JJunaktudeckue marepuansl. A.E. Mapon, E. A. Mapon.M. [Ipo¢a.2010

3. KonrponsHO-m3MepuTenbHble Marepuaisl kK ydeOHuky B.A. KacesnoBa. «®msmka 10» M.
Bako.2014

4. CoOopuuk 3amau no ¢usuke. 10-11 xmaccel. basoBbiii u mnpodunbHblii ypoBeHb. H.A.
ITapdentbeBa. M. «IIpocsemenne» 2007

5. CoOopuuk 3amau mo ¢usuke. 10-11 xmaccel. ba3oBblii u mpodunbHbli ypoBeHb. H.A.
PeivkeBuy M. «lIpocsemenune» 2007

Tadoauuel 00IIero HA3HAYEHUSA
Mexnaynapoanas cuctema equauil (CH).
[IpucraBku amst 00pa3oBaHMsI JECATUUHBIX KPATHBIX U JOJBHBIX €AHHHII.

dusznueckue MOCTOIHHEIE.

1.
2
3
4. IIkana 3JeKTPOMarHUTHBIX BOJIH.
5. [IlpaBuna mo TexHUKe 0€30MACHOCTH IIPH paboTe B KAOMHETE (HUBHKHU.
6. Mepsl 6€30MaCHOCTH MPHU MOCTAHOBKE ¥ MPOBEACHUH JTA0OPATOPHBIX padOT MO IEKTPUUYECTBY.
7. Tlopsimok perieHust KOJTMYECTBEHHBIX 3a/1a4.
TemaTnuyeckue Ta0JIUIBI
Tpaekropus IBUKEHHUS.
OTHOCUTENBHOCTH JIBHKEHUSI.
Bropoii 3akoH HeroTOHa.

1.

2

3

4. PeakTuBHOE IBHXEHUE.

5. KocMmuueckwnii kopabib «BocTok».
6
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
30.
40.
41.

Mexannyeckue BOJIHEL.

Bzanmocs3b BpalmaTeJIbHOI'o U K0JIe0aTEJIbHOTO ,Z[BI/I)KGHHIZ.

JluHamMuka CBOOOIHBIX KOJICOAHMIA.

Bunst nepopmarmii 1.

Buner nedopmanuii 1.

bpoynoBckoe nBmwkenue. Juddysusi.
[ToBepxHOCTHOE HATSAKEHUE, KATUIUISIPHOCTb.
Crpoenue atmocheps! 3emiu.

N3mepenue temneparypsl.

BuyTpeHHss sHeprusi.

JIBuraTenb BHYTPEHHETO CTOPAHUS.

[InaBnenue, ucnapeHue, KUNEHUE.

JBuraresb NOCTOSTHHOTO TOKA.

Kpucrannnueckue BeriecTna.

ArperarHble COCTOSIHHSI BEIIECTBA.

CxmkeHue ra3a MmpHu ero U30TePMUIECKOM CHKATHH.
[TepBoe Ha4yano TEPMOJIUHAMUKH.

Bropoe Hauano TepMOAMHAMHUKH.

Pabora ra3a B TepMOAMHAMHUKE.

AnmabaTHBIN mporiecc.

3akoH ['eii-JIroccaxa.

3akoH boitns—Mapuorra.

3axoH [lapss.

Huxn Kapno.

JlaBiaeHne uaeanbHOro rasa.

OrnpenenieHne CKOpOCTEN MOJIEKYI.
DKBUBAJIEHTHOCTh KOJIUYECTBA TETIOTHI U PaOOTHI.
KII/ TernmoBoi MalIvHbI.

3akon Kynona.

JluauY HAPSHKEHHOCTH SJIEKTPOCTATHUECKOTO TIOJIS.
JIMDIEKTPUKY U IPOBOJIHUKU B JIEKTPUUECKOM IIOJIE.
DNeKTpOHHO-Ty4YeBasi TpyOKa.

[TonynpoBoIHUKH.

[TonyrnpoBOTHUKOBBIN THO.

Tpanzucrop.



42. DHepreTHUYECKas CHCTEMA.
43. Tepmo- u hoTope3ucTop.

44. JlabopaTopHOe U 1eMOHCTPAIIMOHHOE 000PYI0BaHMeE N0 IPOrpamMMe

Jluteparypa nis yyammxcs
1. KacbsHoB B.A. ®usuka. YrioyOnennslii yposenb 10 kimacc JAPODA2016r.
2. Msxwues I 5., Byxosues b.b., Hapyrun B.M. / Ilox pen. [TappentseBoit HA.  ®usuka
(6a30BBIif YPOBEHbD) I 1xmace WznarensctBO «IIpocBemenney,2008r.

3. KacesanoB B. A. ®usuka. YraoyoneHnnsiii ypoenb 1 1kimace JIPO®A,2016

6. METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

Yyeonuk «Pusuka. YruayoOsaeHHblii ypoBeHb» B.A. KacbsinoB. Beprukaan. M.
«Apoda» 2014.

1. «®uzuka 10-11 kmaccel. Meroauueckoe mocodue. PekomeHmanuyd MO COCTaBICHHIO
pabounx porpamm» M. «Jlpoda» 2014.

2. ®uzuka.10 xmacc. YrayOlleHHBIH YpOBEHbD. [loypouHble T1UIaHBl MO Y4YEOHUKY
B.A.KacesanaoBa 10 knacc (Yacte1,Yacte 2) ABTOp-coctaButens B.T. Ocvkuna. Bonrorpasn. M3nanue
2008.

3. Coopuuk 3amauy mo ¢usuke. 10-11 xmaccel. ba3oBeiii U nmpodwunbHeli ypoBeHb. H.A.
[TapdentoeBa. M. «IIpocsemenue» 2007

4, Coopuuk 3amad mo ¢usuke. 10-11 kmaccel. bazoBwiii n mpodwibHbI ypoBeHb. H.A.
PeimkeBuu. M. «lIpocBemenue» 2014

5. @usuka «Metoasl pemeHus puznueckux 3aaad» Macrepckas yuurtens/ H. U. 3opun. M.
BAKO. 2007.-334¢c

6. KoHtposbHbIe 1 IpOBepOoYHBIC padboThI Mo usuke. 7-11 kmace. M. [Ipoda.

7. uddepenpoBaHHble KOHTpOJbHBIE paboThl. 7-11kmacc. M.; M3patenbckuit oM
«Cents16ps. 2002

JJIeKTPOHHBIE OCOOUSI.

1. COopHUK AEMOHCTPALIMOHHBIX OMBITOB JJISl CpeHEHN 00111e00pa30BaTENIbHOM MIKOIBI

2. DnextpoHHOoe mocobue. Ousnka. bubnroreka HarnsaHBIX mocoOuit. 7—11 kiaccer (o
penakuueit H. K. Xannanona).

3. «®usuka 10» Bugeopomuku.

4. «Kupunn u Medoauii» 10 kmace

5. «Kupunn u Medonuii» 11 xnacc

6. DnekxtponHoe mocooue.[poda 10 kmacc



7. DnexrponHoe mocobue. [poda 11 kmace
8. DnekTponHoe nocodue. Mudoypoxk 10 kmacce

9. DnekrponHoe nocobue.Mupoypok 11 xnacc.
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