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MNOACHUTEJIBHASA 3AIITMCKA

[Ipennaraemas pabovas mporpamma peaiusyercs B ydyeOHUKax «Duzmka.
10 kmacey n «®uzuka. 11 xkmace»  aBtopoB O. @. Kabapauna, B. A. Opiiosa,
A. T.'nmazynoBa u np. nmoxa penakuueir A. A. Ilunckoro u O. ®@. Kabapauna s
o01reo0pa3oBaTeNbHBIX OpraHu3amuil (yriryOJI¢HHBI YPOBEHb ).

JlanHast pabouasi mporpaMMa COCTaBJIeHA B COOTBETCTBHH C TPEOOBaHUSIMHU
denepaabHOrO TOCYAAPCTBEHHOIO  00pa30BaTENIBHOTO CTaHAApTa  CPEIHETO
(momuoro) o6mero ooOpazoBanus (PI'OC CIIOO) kK OCBOEHUIO OCHOBHOM
oOpazoBaTeapHON MporpamMmel cpeaHero odmero oopazosanus (OOIT COO) u, B
YaCTHOCTH, YTIyOJEHHOTO Kypca (GU3UKUA ¢ YIETOM IUIAHUPYEMBIX TPEIMETHBIX
pEe3yJAbTAaTOB U NPUMEPHON mporpamMmsl 1o ¢usuke st 10—11 kmaccon. Pabouas
mporpaMma MOJKET OBITh HCIOJb30BaHAa B YUYEOHBIX 3aBEACHUSAX M Kiaccax
(U3UKO-MAaTEMaTHIECKOTO,  TEXHOJOTUYECKOTO WM  €CTECTBEHHO-HAYyYHOTO
npoduiei.

PaGouast mporpaMmma BKIIIOYAET:

1) MOsSICHUTENBHYIO 3AIUCKY;

2) o0mIyr0 XapakTepUCTUKY ydeOHoro mpenmera «Duszukay ¢ yKazaHUEM
eJIel U 3a71a49 ero U3yueHus, a TAKKE C ONPEAeTICHUEM €T0 OCOOEHHOCTEH;

3) onrcanue Mecta PU3UKU B yHEOHOM IJIAHE;

4) TUYHOCTHBIC, METANPEAMETHBIC M TMPEIMETHBIC PE3yJbTaThl OCBOCHHUSI
Kypca (pU3HKH;

5) conepxanue Kypca PU3UKH;

6) mIaHupyeMble pe3yIbTaThl H3ydeHUs ydeOHoro npeamera «Dusnkay.

7) mpuMepHOEe TEeMaTHYECKOE TUTAHMPOBAHWE C YKa3aHWEM YHCJa YacoB,
OTBOJIMMBIX Ha M3YYEHHUE KAXKJIOTO pa3jielia, U XapaKTepUCTUKOW OCHOBHBIX BHJIOB
y4eOHOH AESITENbHOCTH yUaIUXCS;

8) omnucaHue Yy4yeOHO-METOJUYECKOTO U MaTepUATIbHO-TEXHUYECKOTO
oOecrieueHus 00pa30BaTEIbHON JEATEIHLHOCTH MPU M3YYEHUU (DU3UKU B CTapiiei
TIKOJIE.

PabGouast mporpamma HampaBiieHa Ha (OPMUPOBAHHE CHUCTEMBl 3HAHUH,
YMEHUH U croco00B AesTeIbHOCTH. B mporpamMmMe mpeaycMOTpEeHbl BO3MOKHOCTH
JUTSL pa3BUTHSI OCHOBHBIX BHJIOB JACATCIBHOCTH 00YYAIONMIUXCS B COOTBETCTBUH C MX
BO3PACTHBIMU OCOOCHHOCTSIMU.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA

konpHBIA Kypc (U3MKM — CTEpXKHEBas IUCLUUIUIMHA, KOTOPAsl SIBISAETCS
OCHOBOM mpenMeTHOW obnactu «EcTecTBEHHBbIE HAayKW», TaK Kak (PU3HUECKUE
3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, ONOJIOTHEH,
acTpoHOMHUEH W (Qu3udeckoil reorpadueit. dusmka — 3TO y4EeOHBIM MPEAMET,
KOTOPBIi BHOCHUT OCHOBHOM BKJaa B (OPMHUPOBAHME ILIETOCTHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, NAET MPEICTAaBIECHUE O HAYYHBIX METOAAX MO3HAHUS,
crocobax MOJy4deHHs! TOCTOBEpHOW MH(popManuu, o0 O00BEKTaX OKPY>KAIOILIETO
mupa. Dusmka MO3BOISIET HE  TOJBKO  IO3HAKOMUTH  YYallUXCsl €
HKCIEPUMEHTAIbHBIMU METOAAMM HMCCIIEJOBAHMS, HO M Pa3BUTh Yy HUX HaBBIKU
y4e0OHOU, IPOEKTHO-UCCIIEI0BATEIBCKON U TBOPUECKON JESITEBHOCTH.

Oco0OeHHOCTb 1eNenonaranus Ipu W3y4eHun (PU3UKU Ha YriiyOJIEHHOM ypOBHE

COCTOUT B TOM, UTO JESITEIBHOCTh CTAapIIECKIACCHUKOB JOJKHA OBITh HampaBieHa
Ha MOATrOTOBKY K Oyaymieil mpopecCuOHaIIbHON I€ATEIbHOCTH, Ha (POPMUPOBAHUE
YMEHUN U HABBIKOB, HEOOXOJMMBIX ISl MPOJOJIKEHUsT 00pa3oBaHUsl B BBICIIMX
y4eOHBIX 3aBE/ICHUSAX, @ TaK’K€ Ha OCBOCHHE O0ObEMa 3HAHUM, JOCTATOYHOTO JIs
IPOAOHKEHUs 00pa30BaHUs U caMOOOpa30BaHMUsL.

Takum oOpazom, wuzyuenue ¢usuku B 10—11 kmaccax HampaBieHO Ha

JOCTHXKEHHE CIEAYIOIINX OCHOBHBIX LeJIei:

— chopMupoBaTh y 00yUYarONIUXCs 1IEJIOCTHOE MPEACTaBICHUE O POk (PUBUKHU
B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA;

— chopMUpOBaTh CTPOMHYIO CHCTEMY 3HaHMH 00 O0OmMX (GUINIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUAX, NPEICTABICHHUSX O JAECHCTBUU BO
Bcenennoit ¢pu3nyeckux 3aKOHOB;

— pa3BUTh MHAMBUAYAJbHbIE CIOCOOHOCTHM OOYy4YaIOMIMXCA MOCPEICTBOM
ri1yOOKOTr0 M3y4eHUs OCHOB (PM3UKH, OCBOCHUSI CUCTEMAaTUYECKUX HAyUHBIX
3HAHUM U CTIOCOOOB MPAKTUUYECKON JAESTEIBHOCTH;

— copmupoBaTh y 0OyyaroUIMXcs YMEHHUS HCCIENOBaTh U aHAJIU3UPOBATH
pazHooOpa3Hbie (PU3UYECKHUE SBJICHUS U CBOMCTBA OOBEKTOB, HAYYUTh HUX
OOBSACHATH MPUHIMUIBI PAOOTHl U XapaKTEPUCTUKU NPUOOPOB U YCTPOMCTB,
YCTaHABJIMBATh CBSI3b MEXKY PA3IMUHBIMU SBICHUSIMU OKPYXKAIOLIEr0 MUPA;

— copmupoBaTh y 00ydarolUXCsi YMEHUSI BBIABUTaTh TMIIOTE3bl Ha OCHOBE
3HAaHHSA OCHOBOIOJIATAIOMIUX (PU3MUYECKHUX 3aKOHOMEPHOCTEH U 3aKOHOB,
OPOBEPATh MX SKCIEPUMEHTAILHBIMU CpeacTBamMu, GOpMYIUpys Lelb
UCCJIEIOBAHUSI, OCYILECTBIIASI €ro CaMOCTOSTEIbHOE IUIAHUPOBAaHUE W
aHalIM3  TOJIyYeHHOW  MH(OpMaLUU,  ONpenensiTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB;



chopMUpPOBaTH y 00YUaIOLIUXCS YMEHHUS IPOTHO3UPOBATh, aHATU3UPOBATH U
OLICHHMBATh MOCJEACTBUSI OBITOBOM M IPOU3BOJCTBEHHOW JESATEIBHOCTU
YeJloBeKa, CBA3aHHOM ¢ (U3MYECKMMM TNpOIecCaMH, C  IO3ULHN
AKOJIOTMYECKOM O€30MaCHOCTH;

chopMupOBaTh y OOYyYarOIIMXCS YMEHHUS HaXOAWTh HWH(POPMAIUIO O
ABJICHUSIX IIPUPOABI W HAyYHBIX HCCICAOBAHMUAX, AHAJIU3UPOBATh M
YCTaHABIMBATh €€ JOCTOBEPHOCTb, ITPOTHO3UPOBATh BO3MOYKHOCTH €€
JAIBHEMIIEr0  MCHOJIB30BAaHUSA B NPOU3BOJCTBEHHON  J€ATEIBHOCTH
YeJIoBeKa U 00eCIeueHUs1 HKOJIOTUYECKOM 0€30I1acHOCTH.

JlocTikeHrne 3THX 1eNell 00ecrneunBaeTcsl peueHueM O0y4YaroIMMUCS

CIICAyrOmux 3aga4:

mpuoOpeTeHNE 3HAHUN O MEXaHMYECKHX, TETUIOBBIX, JJICKTPOMAarHUTHBIX H
KBaHTOBBIX SIBJICHUSIX, IEPBOHAYAIBHBIX CBEJCHUN O cTpoeHnH BceneHHoi;
npuoOpeTeHre 3HAHUW O METOJIaX HCCIEeNOBaHUS OOBEKTOB W SIBIICHUMN
TIPUPO/IBI;

OBJIJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO TMO3HAHUSI TPUPOJBI —
HAOJIOICHUEM,  U3MEPEHHEM,  DKCIIEPUMEHTOM,  MOJCIMPOBAHUEM,
kJjaccudukanuen u ap.;

pa3BUTHE I[I03HABATEIbHBIX HMHTEPECOB, B TOM UHCIE K H3YyUYECHHIO
BOXHEHUIIMX (PU3MYECKUX 3aKOHOMEpPHOCTEH U TMPOIECcCy Hay4dHOTO
MO3HAHUS;

BOCITUTAHUE YBAKUTEIHLHOTO OTHOIICHUS K YYEHBIM U HMX OTKPBITHSIM;
YyBCTBA TOPJIOCTH 32 POCCUICKYIO (DU3UYECKYIO HAYKY;

dbopmupoBaHue HAaBBIKOB 0e3omnacHon paboThI BO BpeMs
AKCIIEPUMEHTAILHOW U TMPOEKTHO-UCCIICIOBATENIbCKON JEATEIbHOCTH, MPHU
MCIIOJIb30BAaHUU J1a00OPaTOPHOro 000pyAOBaAHUS;

BBITIOJIHEHUE MCCIIEA0BATEIIbCKUX PAa0O0T U MPOEKTOB, PEUIEHUE TBOPUESCKUX
3a/1ay ¥ 3a7]a4 Ha MPaKTUYeCKoe MpUMeHeHne (PU3NIEeCKUX 3HAHUM;
dbopmupoBaHrUe CHOCOOHOCTH aHAIM3UPOBaTh M KPUTHYECKH OIEHUBATH
MOJTYYEeHHYIO UH(OPMALIUIO C MO3ULMM COBPEMEHHON HAayKU, UCTIOJIb30BATh
pa3IUYHbIe UCTOYHUKU MHGOPMAIIMH JIJIsl TTOJTOTOBKH COOCTBEHHBIX PaboT,
KPUTHYECKH OTHOCUThCS K coobmenusm CMMU, comepkammm HayIHYHO
uH(dopmaIuio;

dbopMmupoBaHre yMEHHI (OPMYIHpPOBATH BOMPOCH, OTBET Ha KOTOPHIE
MOYHO TOJYYUTh HAyYHBIMH METOJAaMH; BECTH IUAJOT U JIUCKYCCHUIO IO
€CTEeCTBEHHOHAYYHBIM BOIPOCaM, apTyMEHTHPYs COOCTBEHHBIC CYXKICHUS,
MOJTB3YSICh TIOHSITUITHBIM aIapaToOM €CTECTBEHHBIX HaAYK.



C yuérom pexomermammii PIOC C(I1)OO HE0OXOAMMO BBIICIUTH
CJIEAYIONINE PYKOBOISIINE WAeH U 0COOEHHOCTH JIAaHHOTO Kypca (hU3UKHU:

— KypcC TIpeamnojiaraeT co3JaHue CTPOMHOW CHUCTEMBI MpU YrayOJeHHH W
paclIMpeHuH 3HaHHUH, TTOTYYEHHBIX 00Yy4YaloIIMMHUCSI B OCHOBHOM MikoJie. J{Jis Toro
yTOOBI BBICTPOUTH ATy CHUCTEMY, B MpOrpaMMe MNPEeayCMOTPEHO 3HAKOMCTBO C
METOJIOJIOTUEN HAYYHOIO IIO3HAHWS, OCHOBHBIMM TEPMHUHAMH, KOTOpPBIE OHAa
ucroyb3yer. [lpym 3TOM yuuTenb MODKEH yOeauTeIhbHO IOKa3aTh YYalluMCS
3HAYCHHWE HAYYHOT'O METO/a MO3HAHMS HE TONBKO Jis (PM3UKU, HO U ISl HAYKH B
nenoM. Ilpu ocBoeHun Kypca (PHU3MKH TIPEAYCMOTPEHO CHCTEMATHYECKOE
HCIIOJIb30BaHNE HAYYHOT'O METOJIa MO3HaHUs BO BceX (opmax NesITEIbHOCTH, KaK
YUHUTENS, TaK U 00y4JaroIIuXCs;

— KYPC COIEPKHUT HHPOPMAIIHIO O JOCTIKCHUSIX COBPEMEHHOMN HAYKH;

— B HEM OTpaXEHa MPAKTUYECKAsl HAIPaBICHHOCTh MOJyYaeMbIX
yYallUMUCS 3HAHUU. DTO JOCTUTAeTCs BHECEHHEM HOBBIX 3HaHMU 1O (U3UKE,
KOTOpPBIE CLIOCOOCTBYIOT MPUBJICUEHUIO BHUMAHUS YHAIIUXCS U CTUMYJIUPYIOT UX K
Oosiee TIIyOOKOMY HM3y4eHHIO Kypca. Ilpu m3ydeHunm Kypca mpeayCcMOTPEHBI, Kak
TEOPETUUYECKHUE, TaK OJKCIEpUMEHTaIbHbIe (OpMBI PabOTHI, CIOCOOCTBYIOIINE
OopraHu3alyi 00y4eHHs Ha JAesATeIbHOCTHON OCHOBE;

— KypC MPeIycCMaTpUBACT aKTUBHOE HMCIOJIb30BAHUE CUCTEMbI Y4e€OHOIO
AKCIICPUMEHTA, BKJIIOYAIOIIETO JEMOHCTPAllMOHHBIM, 71a00paTOPHBII
AKCIEPUMEHTHI, pabOThI (U3UYECKOrO MPAKTUKYMA U IPOCKTHBIE UCCIICIOBAHMUS.

MECTO ®U3UKHU B YHEBHOM IIJIAHE

B cooTBeTcTBHE ¢ 0a3uMCHBIM y4eOHBIM TUIAHOM KypCcy (PU3WMKH B cTapiien
IKOJIE MPEIIIECTBYET Kypc (DU3UKK B OCHOBHOM IIKOJIE, KOTOPBIA U3ydaeTcs ¢ 7
o 9 knacc.

®dusuka B crapuel mkosie uzyyaercs B 10 u 11 knaccax. B yuebHoM miane Ha
JAHHOM 3Tane o0pa3oBaHUs MPEAYCMOTPEHO M3ydyeHHE (U3HKU HA YrIyOnEHHOM
ypoBHe B 00bEMe 350 yacoB: o 5 u B Hegenmto B 10 u 11 kiaccax.

B nporpamme mpeagycmotrpeHo 8% peszepBHOro BpeMeHH. Pe3depBHOE Bpemsi
YUUTEIb MOXKET MCIO0JIb30BATh JJIsl YBEIUUYEHUS BPEMEHH HA U3YUYEHUE OTAECIbHBIX
TeM Kypca (PU3MKH, B 3aBUCHUMOCTH OT MOTPEOHOCTEH y4aIlMXcs. YUHUTHIBACTCS
TaKke TOT (PaKT, UTO peanbHas MNPOJOJDKUTEIBHOCTh Y4e€OHOro rojia Bcerjaa
OKa3bIBAETCS MEHbIIIE HOPMATUBHOM.



JIMYHOCTHBIE, METANIPEJMETHBIE U IIPEAMETHBIE
PE3YJIbTATBI OCBOEHUSA KYPCA ®PU3UKU

JesiTenbHOCTH 00pa30BaTENbHON OpraHu3anuu npu oOydeHun Qusuke B
cpenHel (MOJMHOM) IIKOJIE JOJDKHBI OBITh HampaBlieHa Ha  JIOCTH)KCHHE
00yUaIOIUMHUCS CIECAYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:

— c(hopMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pPa3BUTHUS HAYKU;

— TFOTOBHOCTb M  CIOCOOHOCTH K CAaMOCTOSITEIBHOM, TBOPYECKOM U
OTBETCTBEHHOM J1€ATEIbHOCTH;

— HaBBIKA COTPYIHHYECTBA CO CBEPCTHHKAMHU B 00pa30BaTelIbHON, y4eOHO-
HCCJIEI0BATENbCKOM, TPOSKTHOM U JPYTUX BUAX ACSITEIbHOCTH;

— HPaBCTBEHHOE CO3HAaHWE W  IIOBEJCHUME HAa  OCHOBE  YCBOCHHS
00ILIeY€eI0BEYECKUX LIECHHOCTEH;

— TOTOBHOCTh U  CIIOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHUCJE
caM000pa30BaHUI0, Ha IPOTSYKEHNUU BCEH KU3HH;, CO3HATEIBHOE OTHOIICHHE
K HEIPEPBIBHOMY 00pa30BaHUIO KaK YCIIOBHIO YCHEIIHON
npo¢heCCUOHATBLHON U OOIIECTBEHHOH 1€ATENbHOCTH;

— OCO3HaHHBI BbIOOp Oyaymield npodeccud U BO3MOXKHOCTEH pealn3aluu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOLIEHHE K MPOPEeCcCHOHANIBHON
NESATEIbHOCTH KaK BO3MOXKHOCTHM y4YacTHs B  PEUICHUU  JUYHBIX,
00I11I€CTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAJIBHBIX TTPOOJIEM;

— c(hopMHpPOBAHHOCTh 3KOJIOTUYECKOTO MBIIUICHUS; MPUOOPETEHUE ONbITa
9KOJIOTO-HAINPABIIEHHOM 1E€ATEIBHOCTH.

MeTanpeaMeTHble pe3yJbTaThl OCBOCHUS BBIITYCKHUKAMU CpeaHEH (TTOJIHOM)

IIKOJIBI IPOTPAMMBI IO (PUBUKE SBISIOTCS:

— YMEHHE CaMOCTOSATEIbHO OMNPENEATh LENU JEATEIbHOCTH W COCTaBIATH
IUIaHBI JESTENIBHOCTH; CAMOCTOSTEIBHO OCYIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATENBHOCTD; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpPCHI
JUISL  JTOCTMIKEHUS IOCTaBJIEHHBIX LEJNe M  pealu3alud  IUIAHOB
NEesATEIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATErMU B PA3JIMUHbBIX CUTYalUsIX;

— yMEHHE MNPOAYKTHUBHO OOIIATbCI M B3aUMOJCHCTBOBaTH B IIpoLiecce
COBMECTHOM JEATENIBHOCTH, YYHMTBIBATH MO3ULUUU JPYIUX YYaCTHUKOB
nesATeIbHOCTH, 3O (PEKTUBHO pa3peniaTh KOH(IUKTHI,

— BIAJCHHE HaBbIKAMHU I103HABATEIbHOM, Y4eOHO-MCCIEA0BATENbCKOW U
MPOEKTHOM AESATENbHOCTH, HABBIKAMHU pa3pelieHus: npodsieM; CriocoOOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METOJIOB  pEUICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B [TO3HAHMS;



TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIBHOW WH()OPMAIMOHHO-
MO3HABATEIILHON JESATENbHOCTH, BKJIIOYas yMEHHE OPUEHTHPOBATHCS B
pPa3IMYHBIX HUCTOYHWUKAX WHQPOpMAIUU, KPUTHUECKA OICHUBATh W
WHTEPIPETUPOBAT,  WH(OpMAIMio,  MOJIy4yaeMyl0 W3  Pa3IU9IHBIX
HMCTOYHHKOB,

YMEHHUE UCTOJIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX M KOMMYHHKAITHOHHBIX
texHonoruit (nanee — UKT) B pemeHnn KOTHUTUBHBIX, KOMMYHHUKATHBHBIX
U OpraHW3allMOHHBIX 3a7ad C COONIOJICHHEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypCcOCOEpeKEHUs, MPABOBBIX W
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

YMEHHE  CaMOCTOSITCIbBHO  OIIEHWBAaTh W  NPUHUMATh  PEIICHUS,
OTIPENETSIONINE CTPATETUIO TOBEACHHS, C YYETOM TPKIAHCKUX U
HPaBCTBEHHBIX IICHHOCTEH;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMU — YMEHHUE $ICHO, JIOTUMHO W TOYHO
u3JlaraTh CBOIO TOYKY 3pPEHUS, WCIOIb30BaTh aJICKBATHBIC S3BIKOBBIC
CpEICTBa;

BIAJICHUE HAaBBIKAMH ITO3HABATEIIBHONW peQIeKCHH KaK OCO3HAHMS
COBEPIIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTAaTOB U
OCHOBAaHMM, TPaHUI] CBOETO 3HAHWSA M HE3HAHMs, HOBBIX IMO3HABATEIIbHBIX
3a/1a4q ¥ CPEJICTB UX JTOCTHIKCHHUS.

OOpaszoBaTenbHass oOpraHu3ainusi o0mero o00pa3oBaHUs  MPEJOCTABIISIET

OoOy4aromMMcsi BO3MOXXHOCTh Ha YIIyOJEHHOM YPOBHE MOJYYUThH CIETYIOIINE

NpeIMeTHbIe pe3yabTaThl:

c(OPMHUPOBAHHOCTh TIPEACTABJICHUA O POJIU U MecTe (UBHKH B
COBPEMEHHOW HAyYHOU KapTHUHE MUPA;

NOHUMaHuE poii pu3uku B GOPMUPOBAHUM KPYro30pa U GyHKIHOHATBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUsI TPAKTUYECKUX 3a/1aY;

MOHUMaHKE (PU3UIECKON CYIITHOCTH HAOII0JaeMbIX BO BCelleHHOM SIBICHUI;
c(hOPMHUPOBAHHOCTh  CHUCTEMBI  3HAHMM 00  OOmMHUX  (PU3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUAX, NPEACTABICHUNA O JACHUCTBHM BO
BcenenHolt (pr3nueckux 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSX;

BJIaJICHUE OCHOBOITOJIATrAIOIIAMH buznueckuMu HOHATHUSAMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMU M TEOpPUSMH; YBEPEHHOE IOJb30BAHHE
(bu3HUecKoil TEPMUHOJIOTHEH U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMHU METOJAMHM HAYYHOTO MO3HAHHUS, HUCIOIb3YEMBIMH B
¢usuke: HaOMIOACHWE, ONUCAHUE, HW3MEpPEHUE, OHKCIEPUMEHT; YMEHUS
oOpalaTeIBaTh pe3ynbTaThl U3MEPEHU, 0OHAPYKUBATH 3aBUCUMOCTh MEX]Y



(¢u3nYeCKUMU BETMYMHAMU, OOBSCHATH MOJYyYEHHBIE PE3YNIbTAThl U JIeTaTh
BBIBO/IbI;

— c(hopMHpPOBAaHHOCTh YMEHUM UCCIIEN0BATh U aHAJIM3UPOBATh pa3HOOOpa3HbIE
¢usnyeckue sIBICHUS U CBOMCTBA OOBEKTOB, OOBSICHITH MPUHIIUITBI PAOOTHI
U XapaKTePUCTHKU MNPUOOPOB M YCTPOWCTB, OOBSICHATH CBS3b OCHOBHBIX
KOCMHUYECKHX 00BEKTOB C T€OPU3NIECKIUMHU SIBICHUSIMU;

— BJIAQJCHME YMEHHUSIMU BBJIBUIaTh TMIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOMOJIArammx (pU3n4eckux 3aKOHOMEPHOCTEN U 3aKOHOB, IIPOBEPSTH
UX KCIIEPUMEHTAIBHBIMU CPEJICTBAMU, (POPMYIIUPYS LIENIb UCCIIEI0BAHUS;

— c(hopMHpOBaHHOCTH YMEHHUSA pemaTh GU3NYECKUE 3aa4u;

— c(hopMHpPOBAaHHOCT, YMEHHUS TNPUMEHATH TMOJYYCHHBIE 3HAHHUS  JJIA
OOBSICHEHUSI YCIOBUM NPOTEKaHUS (PU3NUECKUX SBJICHUN B MPUPOJE U IS
OPUHATHS IPAKTUYECKUX PELIECHUI B IOBCEHEBHON KU3HU;

— c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIIUM MO OTHONIIEHUIO K (DU3UYECKOM
uH(pOpPMaIINH, TTOTy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

— BJIAQJICHHE METOJaMH CaMOCTOSITEJIBHOTO IIJIaHUPOBAHUS W IPOBEACHUS
(u3nYecKuX  SKCIEPUMEHTOB, OMNHCAHHUSA M  aHajdM3a IOJyYEeHHOU
U3MEPUTENbHON MH(pOpPMaLMU, ONPEAEICHNUs JOCTOBEPHOCTH MOJyUYEHHOTO
pe3ynbTara;

— c(hopMHpOBaHHOCTH YMEHUI MTPOTHO3UPOBATH, AHAIU3UPOBATH U OLIEHUBATH
HOCJIEACTBUSL OBITOBOM M IPOU3BOJCTBEHHOW JESTEILHOCTH YEJOBEKa,
CBSA3aHHOM C (U3MYECKUMHU MPOLECCaMH, C TMO3ULUUN HKOJIOTHYECKOM
0€301MacHOCTH.

COAEPKAHUE KYPCA ®U3UKHU

METO/JbI HAYYHOT'O TIO3HAHUS U ®U3UYECKASI KAPTUHA MUPA

duszuka — ¢yHIAMEHTAIbHAasE Hayka O Tmpupojae. MeToasl HaydyHOTO
UCCIeNOBaHUS (PU3NYECKUX SBICHUN. ODKCIEPUMEHT W Teopus B (UBHKE.
MopnenupoBaHue SIBJICHUI M OOBEKTOB MPUPOABI. Pojib MaTeMaTWKH B pa3BUTUU
¢buszuku. Hayuynwsie rtunoressl. llpuumna u cneactBue. [lunamuueckue u
CTaTUCTHYECKUE 3akoHOMepHocTU. Hayunbie ¢aktbl. Dusnveckue BETHMYUHBI.
DU3NYECKNE 3aKOHBl M TPaHUIbl UX MNPUMEHUMOCTH. [IpMHUIMI COOTBETCTBUSI.
dusznueckas KapThHa MHUpa. MexaHudeckas, JIE€KTPOMarHuTHAs U COBPEMEHHas
KapTUHBI MUpA.

Ponp m mecto Qusuku B HOpMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI
mupa. Ponb pu3uku B mpakTHUECKOU MeATeIbHOCTH Jto/iel. Dusuka u Kyivmypa.
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MEXAHHUKA

OCHOBHBIE IOHATHUSA U 3AKOHBI MEXAHUKH

Kunemaruka. Cucrema orcu€éra. MexaHnueckoe IBHKEHHE. MarepualibHas
TOYKAa KaK MOJEb JBHXKYIIErocs Teja. Buapl OBMKEHUSA. 3aKOH JIBUKECHUS,
YpPaBHEHHUE ABMXKEHUA. MrHOBEHHas CKOPOCTb. PaBHOMEpHOE NPAMOJIMHEWHOE
npuwxkeHne.  HepaBHomepHoe — nBMKEHHME.  YCKOpeHHE. PaBHOYCKOpEHHOE
npsiIMOJIMHEHOe JABwkeHue. CBoOomHOE mMajaeHue. YCKOpeHue CBOOOJIHOTO
najacHus. PaBHOMEpHOE [BMKEHME IO OKPYXKHOCTH. lLleHTpocTpemutenbHOe
YCKOpEHHE. YTIIOBasi CKOpPOCTb. VIHBapMaHTHBIE U OTHOCUTEJIbHBIE BEJIUYHMHBI B
KMHEMATHUKE. 3aKOH CI0KEHUSI CKOPOCTEH.

Junnamuka. Bzaumoperncteue tein. IlepBwii 3akoH Hptorona. Unepuus u
MHEpPTHOCTh. MHepunanbHble cucTeMbl otcuera. Macca. Cuna. Bunsl cun. Cuita
yopyroctu. 3akoH I'yka. Cuna tpenus. I[lpuHnmn cynepniosunuum cui. Bropoi
3akoH Hprorona. Tperuir 3akoH HprootoHa. ['paHuIBl  NPUMEHUMOCTH
KJIACCUYECKOM MEXAHHKHU.

[Ipsimas u oOpatHasi 3ajlauu MeXaHUKHU. [[BukeHHWe HEOECHBIX Te. 3aKOHBI
Kennepa. 3akoH BceMupHOro tsaroreHus. Cuiga BCEMHPHOTO TATOTEHUS U CUJA
TsDKecTH. ['paBUTalinOHHAs TOCTOSIHHASL. Onpedenerue macc HebecHblx meil.

[IpuHIMIT OTHOCUTENBHOCTH M cucTema orcuérta. Kiaccuueckuil mpuHIMIT
oTHocuTenbHOCTH. [IpeoOpazoBanuss ['anunes. Heunepyuanvhvie cucmemul
omcuéema.

[ToctymatenpHOE€ W BpallaTeIbHOE JBUXKEHHE TBEPAOTO Tena. KuHemaTmka
BpAILIATEIBHOIO JBWXKEHUS. PaBHOMEpPHOE BpalaTeabHOE ABUKEHHUE. YTIIOBOE
yckopeHue. OCHOBHOM 3aKOH BpallaTeJIbHOTO ABWKEHUA. MOMEHT cuiibl. MOMEHT
VHEPLIUU.

Craruka. ITapa cui. L{eHTp TsDKECTH M HEHTP Macc. Y CJIOBHUSI paBHOBECHS TEIl.
YcToiunBoe 1 HEYCTOMYMBOE PAaBHOBECHE.

NMnynbC TOYKM M CUCTEMBI TE€J. 3aKOH COXPAHEHUS] U U3MEHEHUS MMITYJIbCA.
JIBrmkeHHE Ten NEpEMEHHOM MacChl. PEakTUBHOE JIBUKEHHUE.

MoMeHT umnyJibca. 3aKOH COXPaHEHHUSI MOMEHTA UMITYJIbCA.

Oneprusa. Mexannueckasa sHeprusi. Kunermueckas sHeprus. KunHernueckas
9HEprus Bpamaromerocs tena. Pabora cwuibl. MomtHocTh. CBsi3b pabOTH U
sHeprun. lloTeHinmanbHas »Hepruss. 3aKOH coxpaHeHuss »3Hepruu. I[lonHas
MEXaHUYEeCKas SHEPTHUSL.

I'mppocrtaTtuka. PaBHOBecHE XKMAKOCTH W rasza. J[aBjieHHWe >KUJIKOCTH W rasa.
3aKOoHBI TUAPOCTATUKHU. ['uaponuHamuka. HWpeanbHass KUIAKOCTh. 3aKOH
COXPaHEHHUS YHEPTUH B AUHAMHUKE KUJKOCTH (3aKOH bepHyiim)
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Mexannyeckue konebanus. KonebarenpHast cuctemMa. BHyTpeHHHE CHIIBL
CBoOOJHBIE He3aTyXarwlue KojJeOaHWs M YCIOBUS MUX BO3HHUKHOBEHUS.
3aryxaomue Kkonebanus. Ilepumon, dacrota ©  aMIUIMTyAa  KoJeOaHUM.
["apmonnueckue kosneOanus. MastHuk. Ilepuon kosnebaHus MaTEMaTHYECKOIO
MmasiTHUKa. [IpeBpaiieHust sHepTuu mpu CBOOOIHBIX KoJeOaHusAX. BriHyXIeHHBIC
KosiebaHus. PezoHaHc

Mexanuueckasi BosiHa. [lonepednbie U MpoAOIbHBIE BOJIHBL. 3BYK. Y paBHEHHUE
BOJIHBL. J[inHa BosHbBI. CKOPOCTh pacnpocTpaHeHus: BOJIHBI. CyTeprio3uiys BOJIH.
WnuTepdepenius BoH.

MOJIEKYJIAPHASA ®U3UKA 1 TEPMOINHAMUKA

OCHOBBI MOJIEKYJISPHO-KMHETUYECKON TEOPUA

OCHOBHBIEC TOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpUH. ATOMBI U
MoJiekynbl. KomnuectBo BemectBa. MossipHags Macca. Pasmepel atoMoB
MOJIEKYJI. ODKCHEPUMEHTHI, JIEKAIIHE B OCHOBE MOJICKYISPHO-KHHETHYECKOMN
teopuu. TermnoBoe nBWxKeHUWE dacTtul] BemecTBa. Juddysus. BbpoyHoBckoe
JBH>KCHUE.

WNneanpHblii ra3. 3akoHbl HaealbHOro raza. [lapametpsl raza. [laBienue
uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KMHETHYECKONH TEOpUH
(ypaBuenue Knaysumyca). Pacnpenenenue moiiekyna no ckopoctsM. Haubonee
BEPOSITHASE CKOPOCTh. CpeHssl KBaJIpaTU4Hasi CKOPOCTb.

Temneparypa. Temionepenavya. TermioBoe paBHOBecue. TepMOMETpEL.
AOcomoTHass TeMmmeparypHas Iikaja. Temmeparypa Kak Mepa CpelHen
KUHETUYECKOU SHEPTUU MOJIEKYJI

CocrosiHMEe wuaealbHOr0 Taza. YpaBHeHwe MenaeneeBa-Knanelpona.
IToctosgsunas boapMana.

Nzompornieccel.  M3orepmudeckuii, W300apHBIE U HM30XOPHBIA MPOIIECCHI.
['paduku nporeccon

Peanbubiii ra3. YpaBuenue Bau-gep-Baanbca. Cpemnss gjimHa cCBOOOJHOTO
npoOera MoOJIEKYJIbl.

@®a3za. Pazobii nepexoxa. Ilapel m «moctositHHbIE» Ta3bl. Kpurnueckas
temneparypa. CxikeHue ra3oB. bawxkHui nopsgok. [lanpHuil MOpSAIOK.
JlmarpamMmma COCTOSIHMM BellecTBa. TporHas TOYKA.

Ucnapenue u konaeHcanus. HacbelleHHblii 1 HEHAChIeHHbIM nap. Kunenwue.
Brnaxunocts. OTHOCUTENIbHAS BIAXHOCTh. ToUKa pockl. Mi3mMepeHne BIaKHOCTH.

ColicTBa MOBEpPXHOCTU KUAKOCTeH. I[loBepxHOCTHast sHeprus. Y aeibHasd
MOBEpXHOCTHas 3Heprusi. [loBepXxHOCTHOE HATsHKEHHWE. SIBIICHHS CMayuMBaHUA U
HecMaurBaHus. KanuiisipHble sSiBIICHHUS.
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Kpucraiummueckue  tema.  M3orpormmss ¥ aHM30TpPONMS — KPUCTAILIOB.
IIpocTtpancTBEeHHAs peuieTka. MoHOKpUCTAILIIBI " IOJINKPHUCTAILIIBI.
[Tomumopdusm. Amopdubie Tena. MexaHnyeckue CBOWCTBA TBEPHABIX TEII.
VYuopyrast u Heynpyras nepopmauus. Hanpsoxenue. Monynes ynpyroctu. Ilpenen
ynpyroctu. [Ipenen rekyuectu. [Ipeaen npounoctu. OcTaTouHbIE U MJIACTUYECKUE
nepopmanuu. Ilonyuenue u npumenenue kpucmannos. ’Kuoxkue kpucmainnut.

OCHOBBI TEPMOJUHAMUKH

Tepmogunamuka.  TepMoguHamMuueckass  cucrteMa.  PaBHOBecHOE M
HEPABHOBECHOE COCTOSIHUS. 30MuMpoBaHHas TepMOAMHAMUYECKash CHCTEMA.
BuyTtpenHss sHeprus. KoanyecTBo TEIoThI.

3akoH coxpaHeHus HHeprud. I[lepBblli 3aKOH TEpMOJAMHAMUKHU. BeuHblii
JBUTaTeNlb mepBoro pona. lluknuueckue mponecchl. PaboTa mpu HUKIWYECKUX
npoueccax. IIpumMeHeHue mepBOro 3aKOHAa TEPMOJMHAMHUKU K PA3JIHYHBIM
nporeccaM. M3orepmuueckuit mporecc. M3oxopHsiii mpoiecc. AauaOaTHBIN
porecc.

KosnuecTBO TEMmaoThl M yJENbHAs TEIIOEMKOCTh. YPAaBHEHHE TEILIOBOIO
OanaHca. TenmiaoeMKOCTh HAEATBHOrO rasa Npu HOCTOSHHOM o0beme. (CrerneHu
cBoOonbl. PacnpeneneHue sSHepruM MO CTEHNEHSM CBOOOABI. TeEmIoeMKOCTb
MHOTOAaTOMHBIX Ta30B. TeII0EMKOCTh HJI€aJbHOTO Tra3a MpU MOCTOSHHOM
naBieHuW. MonsipHas TeIUIOeMKOCThb. YpaBHeHue Maiiepa. Pabora npu
aauabaTHOM miporiecce. Ypasuenue Ilyaccona.

TennoBo#t npurarenb. Pabouee teno. Tepmocrar. KosdduiueHnT mnonesHoro
nevicteus. LHukn Kapno.

Heobpatumeie n oOpaTumbie mporiecchl. BepositHOCTh coObITHs. BTOpOii 3aKkoH
TEPMOJAUHAMUKU. Ycempoucmeo u npunHyun oOeticmeus mMenniogblx MAuluH.
XoJoAMIIbHBIE MAIIMHBI. Pa0ounii MK XOJOMMIJIBLHONH MAaIIWHBI. XOJOJMIBLHBINA
kod(pdurment. TermnoBoi Hacoc. OronutenbHbId KodhduIKMeHT. TernoBbie
MalIuHbI U 0XpaHa npupoAabl. [TapHukoBbIil 3P dekT.

JJIEKTPOINHAMMUKA

HpeI[MeT " 3a71a4U JSJICKTPOJNHAMHNKH.
DJEKTPUUYECKOE MOJIE

DIIeKTPUYECKUN 3aps. JIBa BUJIA BIIEKTPUUECKUX 3apsa0B.
DNEKTPOCTATUUECKOE B3aUMOJACICTBHE. 3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO
3apsiga. 3akoH Kynona. KylloHOBCkue CHIIBL. DJEKTpUYECKas IOCTOSHHAS.
[TpuHIMII CYyNIEpHO3ULIUU.
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DNEeKTpUYECKOE MOJIE: CTAaTUYECKOE U NepeMeHHoe. Teopust NanbHOAEUCTBHUS.
Teopust OmuskoneicTBusa. Hanpspk€HHOCTH deKkTpuueckoro moss. [IpuHiun
cyneprno3uuun 1nosned. CwioBble JIMHUHA TOJsl. OJHOPOJHOE M HEOJHOPOIHOE
AIEKTPUYECKOE TOJIE.

[ToTok BexTOpa HanpskEHHOCTH. Teopema ['aycca. [loBepxHOCTHAS IIIIOTHOCTH
3apsna. [Ipumenenne Teopemsl I'aycca k pacuéTy mosuen.

Pabota o nepemenieHuto 3apsiaa B OZHOPOTHOM dJIEKTpUuyeckoMm mnoje. Padota
B II0JI€ TOYEHHOro 3apsna. lloreHnmanpHas sHeprus 3apsaa B DIEKTPUYECKOM
nose. [loTeHunanpHas SHEpPrusi B3aUMOJAECUCTBUS TOUEUHbIX 3apsaoB. [loTeHiman
ANEKTPOCTATUYECKOTO  ITOJIS. Pa3HocTh  moTeHUManoB  (HampsHKEHHE).
OKBUIIOTEHIMAIbHBIE ~ INOBEpXHOCTH  CBA3p  MEXIy  HanpsLDKEHHOCTBIO
ANEKTPUYECKOTO NOJISI U PA3HOCTHIO OTEHIUAJIOB.

Onekrpuzanus Ten. [IpOBOOHUMKM WM IUANIEKTPUKUA B DJIEKTPUUYECKOM IIOJIE.
DJIEKTPUYECKOE II0JIE 3apsHKEHHOTO MPOBOJAILIETO IIapa. JNEKTPOCTaTUYeCcKas
uHayknus.  [lonsgpusanus  IuUAIEeKTpUKOB. J[WdnekTpuueckas NPOHHMIIAEMOCTH
BEILIECTBA.

Onextpoémkocts. KonneHcaropsl. IlocnepoBartenibHOE U IApajuIEIbHOE
COCIMHEHNE KOHJIEHCATOPOB.

DOHeprusi  3apsHKEHHOr0  KOHJeHcatopa.  [lpumenenue  OudieKmpuxos.
CernetosnekTpuku. [lvezosnekmpuueckuil ¢ gexm.

ITOCTOSIHHBIN DJIEKTPUUYECKHU TOK

DJIEKTPUYECKUM TOK. DJIEKTPUYECKAs LEMb. VICTOYHMKHA MOCTOSIHHOTO TOKA.
Cuna TOKa. DJEKTPOJABMXKYIIAsg CHJIa MCTOYHUKA. YCIOBHUS CYIIECTBOBaHUSA
ANEKTpUYECKOro Toka. ConpoTUBIIEHHE NPOBOIHUKOB.

Pabora 1 MontHOCTB AnekTpudeckoro Toka. 3akoH [[xoyns—IJlenna. TermmoBoe
JIEUCTBHUE DJIEKTPUYECKOTO TOKa. 3akoH OMa ISl TIOJTHOM 3JEKTPUYECKOM IICTH.
KopoTkoe 3ambIkanue.

[TocnenoBaTenbHOE M MAPAIUICIBHOE COCAUHEHUE MPOBOJIHUKOB. Pacmmpenue
MpeIeIoB U3MEPEHUS aMIiepMeTpa u BojibTMeTpa. [Ipasuna Kupxroda.

DJIEKTPUUECKHHA TOK B PA3JIMUHBIX CPEJAX

DIIeKTpUUYECKUM TOK B MeTaiuiax. [Ipupoja sIeKTpUYecKoro Toka B MeTajljiax.
CKOpOCTh pacnpoCTpaHEHUs] TOKA B MPOBOJHUKAX. DJIEKTPOHHAS MPOBOJIUMOCTH
METAJJIOB. 3aBUCHUMOCTh  CONPOTHUBJIEHUS TPOBOJHUKA OT TEMIIEpPaTypBhl.
CBepXIIPOBOIUMOCTb.

DJIEKTPUUECKHUI TOK B pAaCTBOPAX M paciuiaBax dIEKTpoauToB. 3akoH Dapajes.
DNEKTPOan3. DIEKTpOIUTHYECKas nucconuanus. [[pumenenue snekTponsa.

Tox B razax. Buael monmzamun. CaMOCTOSITEIbHBI M HECAMOCTOSATCIBHBIN
pa3psaabl. Buasl camocrosrensHoro paspsaa. [Lazma.
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DNEeKTpUYEeCKUid TOK B BaKyyMe. DJIEKTpPOHHas AMHUCCHUA. TepMOANIeKTpOHHAs
OMUCCHUSA. ODNEKTPOHHO-Ty4yeBass TpyOka. OyekTpoH. OTKpBITHE 3IEKTPOHA.
VY nenbHbll 3apsa 3nekTpoHa. KaTonnsie mydn.

[TonynpoBOAHUKK. 3aBUCUMOCTh CONPOTHUBJIEHUS MOJYIIPOBOAHUKOB OT
BHEIIHUX  ycioBuid.  Tepmopesuctopel U Qoropesuctopbl.  [Ipupona
ANEKTPUYECKOT0 TOKa B MOJYyNnpoBogHUKax. (CoOCTBEHHass M MNpPUMECHas
IPOBOAUMOCTh. OJTHOCTOPOHHSSI MPOBOANUMOCTh KOHTAKTHOIO CJIOS. p—7-TIEPEXO/I.
[TomynpoBonuukoBeiit auoa. Koaddumment soimpsimiienus. TpaH3UCTOp, €ro
yCTpOUCTBO. MIHTErpanpHas cxema.

MATHUTHOE ITOJIE

MaruautHoe B3auMmojelcTBue. MaruutHoe mnoje. Cuna Amnepa. MHaykuuys
MAarHUTHOTrO noJisl. JInHMM MarHUTHOM MHAYKUHMHU. OJHOPOJHOE MAarHUTHOE MOJIE.
MarnntHeli moTOK. BuxpeBoe mnosie. MarautHoe 1one TOKa. J[BMkeHue
3apsKEHHBIX YacThll B MarHUTHOM nojie. Cuina Jlopenna. LlukioTpos. Y nenbHbIn
3apsij AIEKTPOHA.

MarsuTHoe mojie B BellecTBe. MarHuTHbIE CBOMCTBA BellecTBa. MarHuTHas
npoHunaeMocth. [lapamarnetukn u auamarHetukd. eppoMarHeTuku. [[oMeEHBI.
Temneparypa Kropu. ['ucrepesuc.

Inexmpouzmepumenvhovle npubopvl. INeKmpuyeckuli 08ueamenb NOCMOHHO20
mokKda.

IJIEKTPOMATHUTHASI UHYKIUS

SIBnenne smekTpoMarHuTHOM MHAYKIMU. Onbitel @apanes. MHAyKIMOHHBIN
TOK. VHIyKIMOHHOE 3JIEKTPHUYECKOE IMOJe. DJIEKTPOMArHUTHOE II0JIE€. 3aKOH
aneKTpoMarHuTHOW uHAyKuuu. [Ipasuno Jlenua. Toku ®@yko.

Senenne  camouHaykiuu.  MugyktuBHocTth.  Camomuaykuus.  O1C
CaMOMHIYKIIHH.

OHEpPrusi ANEKTPOMArHUTHOIO TOJISl. DHEPTrUs MAarHUTHOTO ITOJISI KaTYIIKU C
TOKOM. IInoTHOCTH SHeprum  marHuTHOrO mnoJyist. IImOTHOCTE  dHeprumn
AIEKTPOMArHUTHOTO MOJIS

Onekmpudeckuni. ~ 2eHepamop  NOCMOAHHO20 — MOKA. IIpeBpaienue
MEXaHUYECKON BSHEPrUU B INIEKTPUUYECKYIO. ODNeKTpoaBUrarenb. MUKpopoH u
rpOMKOTOBOpUTEh. MarautHas 3amuch. Madopmanmu. MarautHas namsite DBM.
Hnoykyuonnwlli cenepamop 31eKmpuiecko2o moxd.

QJIEKTPOMATI'HUTHBIE KOJIEBAHUA 1 BOJIHbBI

DJIEKTPOMATHUTHBIE KOJIEBAHUS U ®U3NYECKHUE OCHOBBI
SJIEKTPOTEXHUKHA
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Konebartenbnas cucrema. ['apmonndeckue koneOaHus U MX XapaKTEPUCTUKH.
Crnoxenue xonebanuil. KonedarenbHblil KOHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIE
konebaHusi. CoOCTBEHHas 4acToTa 3JIEKTPOMAarHUTHBIX KOJIEOAaHUM B KOHTYpE.
Aemokonebamenvublli  2eHepamop  He3AMYXAwux — d1eKMpOMASHUMHBIX
Konebanui.

BbIHY)X/IEHHBIE ~ JJIEKTpOMAarHUTHblE  KojeOaHus.  llepemeHHBII  TOK.
KoHaeHcaTop U KaTyllka MHAYKTUBHOCTH B LIETIH MIEPEMEHHOTO TOKa. 3akoH OMa
JUISL DJEKTPUYECKOM LIENM MEPEMEHHOTO TOKA. MOIIHOCTH B LENU MEPEMEHHOTO
TOKa. PE30HaHC B 2JIEKTPUYECKUX LIETISAX IEPEMEHHOTO TOKA.

Tpanchopmarop. Onemenmapnas meopus mpancghopmamopa. 1 enepamop
mpéxgasnoco moxa. IIpon3BoACTBO, Nepenaya U MOTPEOJICHUE DIEKTPUUECKON
DHEPI'UH.

DJIEKTPOMATHUTHBIE BOJIHbI 1 ®PU3UYECKHUE OCHOBBI PAJIMOTEXHUKH

DJIEKTPOMAarHuTHbIE BOJHBI. OTKPBITHE ANEKTPOMArHUTHBIX BOJH. [ enepayus
aneKkmpomacHumusix 60aH. (CBONUCTBA JJIEKTPOMATHUTHBIX BOJH. OTpaxkeHue
JJIEKTPOMArHUTHBIX  BOJIH. [Ipenomienune JJIEKTPOMArHUTHBIX  BOJIH.
WUnTtepdepeHuss  37€KTpOMarHUTHbIX BOJH. Judpakuus u  noispuzanus
AJIEKTPOMArHUTHBIX BOJH. JD¢gexm [lonnepa. JlnanmazoHbl 3JI€KTPOMArHUTHBIX
W3JIyYEHUN U UX ITPAKTUYECKOE TPUMEHEHHUE.

[Tpuniun paguotenedoHHol cBsa3u. TeneBunenue. Pa3BuTue cpeiacts CBS3M.
Paouoacmponomus.

CBETOBBIE BOJIHBI

DNeKTpOMarHuTHas NpPUpOJa CBeTa. Pa3BUTHE NPEICTAaBICHUN O IPUPOAC
ceera. KopnyckymnsipHas u BOJIHOBas Teopuu cBeTa. CKOPOCTh CBETA.

HNnrtepdepenmus ceera. Korepentnocts. MHTEpdeEepeHiins B TOHKUX MIIEHKAX.
[Tpumenenne uHTEpEepeHIIN CBETA.

Hudpakuus cBera. Teopuss @penens. I[lpunuun Iroitrenca—®@penens.
Judpakuust oT Kpyrjioro OTBEpCTUs M Kpyrioro skpana. udpakuus ot omHon
mienu. Judpakuronnas pemérka. [ onoepaghus.

Hucnepcust cBera. CIUIOIHOM W JIMHEMYAaThli  CHEKTPbl  U3ITyYECHUS.
Cnexrtpanbhbiii aHanu3. llonsipuzanust ceeta. EcTeCTBEHHBI M MOJSPU30BAHHBIN
cseT. [IpuMmenenue nonspusanuu ceera.

ONTUYECKHUE MPUBOPHI

I'eomerpuueckas OIITHKA. [TpuHun ®epma. [IpssMOIMHENHOCTH
pacnpoctpaneHus cBeta. [IperomMienne u oTpaxxeHne cBeTa. 3aKOHbI OTPAKEHUS U
npesnomieHus ceera. [lomHoe orpaxenue. BoaokoHHas onruka.
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3epkana. Manmoe m3obpaxenue. [lnockoe 3epkano. Cohepuueckue 3eprana u
ux ocHnosnvle napamempuol. Dopmyna cgepuueckoco 3epkana. IlocTpoeHue
N300paKCHHI B 3epKaax.

JImH3BI W WX OCHOBHBIC TapameTpbl. IlocTpoeHne M300pakKeHUM B JIMH3aX.
dopmyia TuH3EL. [ 7123 Kak onTHYeckas cucTema.

Ceemosvie senuuunst. Cuna ceema. OceeuyeHHocmsb. 3aKOHbL 0C8EUEHHOCTIL.

Ontuueckue mnpubopsl. Jlyma. Mukpockon. Teneckon. Pa3zpemaronias
CIIOCOOHOCTb.

DJIEMEHTBI TEOPUM OTHOCUTEJBLHOCTH

DKCIEpUMEHTAIbHBIE OCHOBAHUS TEOPUU OTHOCUTENBHOCTH. [locTynaTsl
CHEIUaIbHOW TEOPUU OTHOCUTENBbHOCTU. lIpenenbHOCT, U abCOTIOTHOCTH
CKOpPOCTH cBeTa. MIHBapHaHTHOCTh MOAYJISI CKOPOCTU CBeTa B BakyyMme. [Ipuniun
OTHOCUTEIIBHOCTH OWHIITENHA. OCHOBHBIE NOHATUSA. [Ipocmpancmeo—epems &
cneyuanvbHou meopuu OMHOCUMENLHOCTNU. PenstuBucTckuit 3aKOH
npeoOpazoBanusi ckopoctu. IIpeoOpazoBanusi Jlopenna. Kunemarudeckue
CJIEICTBUSA CHEIUATIBbHON TEOPUH OTHOCUTEIBHOCTH.

DHeprus, UMITYJIbC U Macca B PENATUBUCTCKON AUHAMUKE. DHepaus U UMNYIbC
c680000H0U uyacmuysbl. CBSI3b MACChl U SHEPrHUM CBOOOMHON dYacTuilbl. [lomHas
sHeprud. OHeprus mnokos. IIpuHIMN cooTBercTBUS. Penamueucmckue 3aKOHb
coxpaHeHusi. 3aKOH B3aUMOCBSI3U MAcChl U SHEPTHH ISl CUCTEMBI YACTHLI.

KBAHTOBASA ®PU3UKA

CBETOBBIE KBAHTBI

[IpeameT u 3a1aun KBaHTOBOM (Pu3nKK. BO3HUKHOBEHHE YUEHUSI O KBaHTaX.
TennoBoe u3iydeHue. 3akOHbI TEILUIOBOTO U3My4yeHus. Pacnpenenenue s3Hepruu B
cniekTpe abcomoTHo u€pHoro Tena. ['unoresa M. Ilnanka. ®opmyna [Tnanka.
doroanextpuueckuii apdext. OnbiTe A. I'. CTonerosa. 3akonsl hoTodPdexTa.
®otoH. KBantosas teopus potodrpdexra. YpaBHeHue DUHINTEHHA AJ11 BHEILIHETO
dotorpdexra. [Tpumenenue potorddexra.

Xumuueckoe aeicteue cpera. oroxummyeckue nporeccbl. OCHOBHOM 3aKOH
dboToxumun. @OTOCUHTES.

CeeroBoe pnaBienue. OmnbiT JleGeneBa. KBaHTOBas Teopusi CBETOBOrO
JABJICHUS.

OmnbITel, OOHApYXHUBAIOLIUE KOPIMYCKYJSpPHbIE CBOWCTBA CBeTa. JIDghghexm
Komnmona. Onwir bote. Onvimur C. Y. Basunosa. EQUHCTBO KOPITYCKYJIIPHBIX U
BOJIHOBBIX CBOMCTB CBETA.
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DU3UKA ATOMA

JlokazarenbCTBa CJIOXKHOW CTPYKTYpPbl aTOMOB. lleproanyeckuii 3aKoH
. . MenpneneeBa. JIunenuateie crnekTpbl. PaguoaktuBHOCTE. Mopgenb aroma
Tomcona. OnbiTel Pesepdopaa. SAnepuas moaens atoma.

KBanrtoBblie noctynatel bopa. CranuoHapHble COCTOSIHUS. Y CIOBHUE YacCTOT.
DHepreTuuecKue YpoBHU. JHEPIE€THUECKUI CIIEKTP aToMa.

OOBbsICHEHME TPOUCXOXKJEHUSA JIMHEWYaThlX cHekTpoB. Cnekrp aroma
Bogopoma. OO6obOmenHas ¢opmyna bampmepa. [71aBHOE KBaHTOBOE YHCIIO.
[Tpunumn cootBetcTBUs. OnbiT @panka u ['epua.

BonHoBbie cBoOMCTBAa 4acTul] BeuiectBa. lumnore3a ae bpoina. Bosnbl ge
bpouinsa. ugpaxyus snexmponos. WntepdepeHius BosH gae  bpoins u
KOPIYCKYJSIPHO-BOJHOBOM  ayanu3M. BomnoBas  Qyskmus.  CooTHomeHUE
HeonpeaeneHHoctel [ 'eitzenbepra. KopmyckyasipHO-BOJTHOBOM Jyaiu3m.

Inemenmol K8aumosou mexauwuxu. Ypaeuenue Illlpeouncepa. Keanmosanue
snepeuu. Cocmosanusi amoma 6000opoda. Keanmosvie uucna. Inasnoe xeanmogoe
yucno. Keanmosanue momenma umnynvca. OpoumanvbHoe KEAHMOB0E HYUCTO.
Maenumnoe  keammoeoe yucno. Cnunm  21exkmpona.  Cnun-opoumanvHoe
e3aumooeticmaue.

Mnuocoanekmponnvie amomwi. llpunnun Ilaymm. Ilepuonmueckas cucrema
sanementoB J[. I. MenneneeBa.  DNeKTpoHHBIE  00OJNOYKU. AmomHble U
MonekynsapHole  cnekmpul. Jluneuuamwvle cnekmpul  2azos. CoomuouwieHue
HeonpeoeneHHocmel U 68pemMs JHCU3HU 8030ydcOeHHbIx amomos. CniouiHvle
cnekmpul ucnyckamus 2azos. Penmeenoséckue cnekmpuvi. Xapakmepucmuueckoe
penmeenosckoe uznydenue. Monexynsapuole cnekmpol.

Jlazep. CrnoHTaHHOE€ W HMHAYUHpPOBaHHOE wu3nydyeHUs. CocTosHHS C
HOpPMaJbHOM W  MHBEPCHOM  HACEJIEHHOCTHID  DJHEPIETUYECKUX  YPOBHEU.
MertactabuiibHbie cocTOssHUS. ONTUYECKUN KBAHTOBBIN TeHEpaTop.

DU3UKA ATOMHOI'O SIJIPA

AtomHOoe sapo. HM3zoromel. IIporon. Hentpon. CocraB aTOMHBIX —sIEp.
Anepubie cunbl. Jlegexkt maccel UM dHEprus CBA3U sAnpa. KBaHTOBaHWE SHEPrUu
anpa. 'amma-nsznyuyenue. Mozenu CTpoeHust aTOMHOTO siApa.

PagnoakTuBHOCTS. Anbda-pacna. bera-pacnan. EcrecTBennas u
WCKYCCTBEHHAS PAJMOAKTHUBHOCTD. dppexm Méccoayspa. 3aKOH paguoaKTUBHOTO
pacmana.

CBOIICTBa HOHU3UPYIOUIUMX U3IydeHUN. B3auMonencTBue C BEHIECTBOM.
llocnowénnas  0oza. Omuocumenvhas  oOuonocudeckas  3QPoexmusHocmo.
Oxeusanrenmuas 0o3a. llpedenvHo Oonycmumvle 003vl. Memoodwvl pecucmpayuu
UOHUSUPYIOWJUX U3TYYEHUU.
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AnepHble peakiuu. 3aKOHbl COXPAaHEHHs IPHU SIEPHBIX peakuusx. Peakuuu
neneHuss u  cuHre3a. Jlenenwe snep ypana. llemnas peakius neneHus.
Kputnueckas macca. AtomHast 6oM0a. SnepHas sHepreTuka. SaepHbie peakTopbl
Ha MEJICHHBIX U OBICTPHIX HeHTpoHax. TepMosiiepHble peakiuu. ATOMHbBIC
AIIEKTPOCTAHLMHU U OXPaHa OKPYKAIOLIEH CpeIbl.

DJIEMEHTAPHBIE YACTHUIIBI

OnemeHTapHble yacTUlbl. OnekTpoH. IIporon. Heirtpon. HeittpuHo.
AHTHYACTHUILIBI. Yckopurenn JJIEMEHTAPHBIX 4acTHLL. IIpespawenus
anemenmapuwix yacmuy. Kocmudeckoe uznydenue. Mroonsl. Me30oHbI. [ uniepoHsl.

Knaccugpuxayusa 9NEeMEHMAPHBIX yacmuy. JlenToHBI. ApOHBIL.
®dynnameHntanpHble  B3aumojeicTBusA. CunbHoe  B3aumojeictue. Craboe
B3aMMOJCUCTBUE. 3aKoHbl COXpaHeHus 6 Mukpomupe. DPyHoamenmanvhvie
9N1eMEeHMAapHble YACUYbL.

CTPOEHUE U 3BOJIIOIIUA BCEJIEHHON

ITPuPOJA TEJ COJTHEYHOM CUCTEMBI

[TpuMEHUMOCTh 3aKOHOB (DU3MKU JUIsI OOBSICHEHUS MPHUPOJbI KOCMHUYECKHX
o0bekToB. ConHeuyHas cuctema. [lnanersl ConHEUHOW CHUCTEMBI U MX CITyTHHUKH.
Metonbl uccinenoBanus ten ConHeuHol cuctembl. Manble Tena CoiaHedHOU
CUCTEMBI.

Connue. Conneunas axktuBHOCTh. CoyiHeuHBI Berep. Xpomocdepa.
Conneunass kopoHa. Conneunble mnsTHA. IIporybepanubl. Kocmoronwus.
[Ipoucxoxnenre COMTHEYHON CUCTEMBL.

3Bi3/1bI U 3BiEE3IHBIE CUCTEMBbI

3BE3mbl M HCTOYHUKM uX HHepruu. Kimaccudukamms 3BE31. Duzmdeckue
XapaKTEePUCTUKU 3Be3]l. Buaumas 3BE3nHas BennuuHa. AOCOIIOTHAs 3BE3MHAS
BennunHa. CnexktpanbHblil kiacc. Iuarpamma ['epummpynra—Peccena. benbiii
kapiuk. OBomonusa  ConmHma w 3BE3n.  [lnmanerapHble  TyMaHHOCTH.
['paBuTanmonsslii kosanc. HeiTpoHHble 3BE31bI U 4€pHBIE AbIPHI. [lepemeHHbIe
3BE3b1. HOBBIE M CBEPXHOBBIE 3BE3IHI.

[Namaktuka. Crpoenue [I'amaktuku. CoctaB U CTpyKTypa ['alakTuKW.
TymaHHOCTb. MII€UHBIN IIyTh.

[IpocTpancTBEeHHO-BpeMEHHbIE ~ MacmiTadbl ~ HaOmogaemoit  BceeneHHOM.
bonbemas Bcenennasa. Meraranaktuka. CrnivpaibHble TATAKTUKU. DJUTANTHYECKUE
rajakTuku. Paguoramaktuku u 4yé€pHble AbIpbl. «TE€MHas Marepus» U «TEMHas
sHeprusi». 3akoH Xab0Oma. [IpencraBinenune o6 3Bosonuu BeenenHnoi. bosbiioi
B3pbIB. [[porcX0kAEHNE XUMUYECKUX DIIEMEHTOB.
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JlabopaTtopHbIie padoThI

N3mepeHne yCKOpeHHs IBUKEHUS TEIIA.

[IpoBepka 3akoHa IMyTEW ISl pABHOYCKOPEHHOTO IBUKCHUS.
N3mepenue cuit 1 yCKOpEHHUI.

N3mepenne nmnyiibca.

N3Mmepenune naBneHus rasa.

Hab6nronenue pocta KpucTaioB U3 pacTBOpA.

N3MepeHne yaenpHOM TEIIOTHI IIABJICHUS JIbJA.
N3MepeHne 37eKTpOEeMKOCTH KOHIEHCATOPA.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

. I3MepeHune 351eKTpruiecKoro 3apsijia OJJHOBAJICHTHOTO UOHA.

. I3MepeHre MarHuTHON MHYKIIHUH.

. 3MepeHne NHAYKTUBHOCTH KaTYIIKH.

. I3MepeHne HHAYKTUBHOTO COMPOTUBIICHUS KATYIIKH.

. I3MepeHune cuiibl TOKa B LIEMU IEPEMEHHOTO TOKA C KOHJIEHCATOPOM.

. Onpezenenue yucia BUTKOB B 00MOTKax TpaHchopmaropa.

. O11eHKa IJIMHBI CBETOBOM BOJIHBI IO HAOIIOJEHUIO AU(PAKIIUU Ha IIEH.

. Onpenenenne CeKTPAIIbHBIX TPAHUIl YYBCTBUTEIIBHOCTH TJ1a3a YeJIOBEKa C

MTOMOILBIO TUPPAKITUOHHON PEIIETKY.
M3mepenue nokasarens npeOMIICHHS CTEKIIA.
KauecTBeHHBIN CIEKTPATIBbHBIN aHAJIN3.

Pu3n4ecKuil NPAKTUKYM

N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

N3ydenue nBUKEHHUs Tea 110 OKPYKHOCTH.

HccenenoBanye 3aBUCUMOCTH YCKOPEHHUS TeJIa OT €ro MAcCChl.

N3ydenue nBUKEHNs CUCTEMBI CBA3aHHBIX TEJl.

N3ydenune 3aKkoHa COXpaHEHUS UMITYJIbCA.

HccnenoBanne  mpeBpamieHWss  MOTEHIUAIbHOM  DHEPrUU  YIPYrou
nedopMalii B KHHETUYECKYIO SHEPTHUIO.

N3mepenue yckopeHust CBOOOJHOTO MaJeHHsI C TOMOLIbI0 MasiTHUKA.
W3mepenne 1nuHbl 3ByKOBOM BOJIHBI U CKOPOCTH 3BYKA.

IIpoBepka ypaBHEHUS COCTOSIHUS Iasa.

. Usmepenne armochepHOTO AaBICHMUS.

. I3mepenue 31eKTpuYecKoro COnpoOTUBIECHUS TPOBOTHUKOB.
. I3MepeHre MOLTHOCTH 3JIEKTPUUYECKOTO TOKa.

. 'pangynpoBka TepMoIapsl.

. UccnegoBanue NoaynpoBOAHUKOBOTO JUOIA.
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15. 3MepeHne HHIYKIUA MarHuTHOTO TOJIs1 3EMIIH.

16. N3yuenue 3akona OMa 1Jisl IENU EPEMEHHOTO TOKA.

17. Onpenenenne 10OpPOTHOCTU U BOJTHOBOT'O COIPOTUBIICHUSI KOHTYpA.

18. U3yuenue paboTsl Tpanchopmatopa.

19. Onpenenenne JIMHBI 3IEKTPOMATHUTHOMN BOJIHBI.

20. 3mepeHne CKOpOCTH pacIpOCTPAHCHUS SJIEKTPOMATrHUTHBIX BOJIH.

21. i3MepenHue JUIMHBI CBETOBOM BOJIHBI IO HaOM0AeHUIO Kojer HproToHa.

22. Onpenenennie GOKYCHOTO PaCCTOSHUSI PACCEUBAIOIIEH JTUH3BI.

23. 3yueHue MoJIesid TeJIECKOoIa.

24. 3yuyeHue MoJIesId MUKPOCKOIIA.

25. U3y4yeHue siBieHUs: UHTEPPEPEHIINH.

26. UccnenoBaHue 3aBUCUMOCTH MOIIHOCTM  W3JIyYEHHSI HUTU  JIAMIIbI
HaKaJIUBaHUS OT TEMIIEPaTypHI.

27. U3mepenne paboThl BbIXOAA 3JIEKTPOHA.

28. 3yueHnue TIOMUHECICHTHOM JIaMIIbI.

29. KauecTBEHHBIN CIIEKTPaJIbHbBIN aHAIIN3.

30. OnpeneneHre Iepuojaa IOJIypacnagad eCTECTBEHHBIX —PaJuOaKTUBHBIX
M30TONOB aTMOC(EPHOTO BO3TyXaA.

IHIJIAHUPYEMBIE PE3YJIbTATDBI
MN3YUYEHUA YYEBHOI'O IPEIMETA «®PU3UKA»

B pesynbraTe m3ydenus ydeOHoro mpeamera «Ou3uKa» Ha ypPOBHE CPEIHETO
o0111ero oOpa3oBaHusl 8bIMYCKHUK HA y2nyb61EHHOM ypoeHe Hay4yumcs:
— JEMOHCTPUPOBATh Ha MpHUMEpaxX PoJib U MeCTO (Pu3uKu B (HOpMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIOIEH;
— JIEMOHCTPHUPOBATh Ha MPUMEpPaxX B3aUMOCBS3b MEXIYy (U3UKOW U APYTUMU
€CTEeCTBEHHBIMU HAYKAMU;
— YCTaHaBJIMBaTh B3aMMOCBS3b €CTECTBEHHO-HAYUYHBIX SIBJICHUWA W TPUMEHSThH
OCHOBHBIC (PU3UICCKHUE MOJICIIN VISl UX ONMKMCAHUS U OOBSICHCHHUS;
— HCHOJIB30BaTh HH(POpMamuioo (GU3HUIECKOTO COJACpKAHHUS TP PEIICHUU
y4eOHBIX, MPAKTHYECKUX, MPOEKTHBIX M HMCCIIENOBATEILCKUX 3aJ]a4, UHTCTPUPYS
WH(pOpMAIINIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUUECKU €€ OIICHUBAS;
— paziau4aTh U YMETh UCIIOJIb30BaTh B YUeOHO-UCCIE0BATEIbCKOMN AeATeIbHOCTU
METO/Ibl HAYYHOT'O TO3HaHUs (HAOII0/IeHUEe, ONTMCaHue, U3MEPEHNE, IKCIIEPUMEHT,
BBIJIBIDKCHUE TUIOTE3bI, MOJCTUPOBAHUE U T. A.) U (OPMBI HAYYHOT'O TMO3HAHUS
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(paxThl, 3aKOHBI, TEOPUH), JEMOHCTPHUPYS HA MPUMEPAX HUX POJIb U MECTO B
Hay4YHOM IIO3HAHUU;

— IPOBOAUTH MpPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3NUYECKUX BEJIIMYUH, BHIOMpas
U3MEpUTENIbHbIE MPUOOPBI C YYETOM HEOOXOAMMOM TOYHOCTH W3MEPEHUH,
IUIAHUPOBATH XOJI M3MEPEHM, MOJIy4aThb 3HAYEHUE H3MEPSEMOM BEIMYHMHBI U
OLIEHWBATh OTHOCUTENBHYIO MOTPEUTHOCTD MO 3a/laHHBIM (popmynam;

— TMPOBOJUTH MCCIEAOBAHUS 3aBUCUMOCTEH MEXIY (PU3HMUECKUMH BEIMUYMHAMU:
IPOBOJUTh HW3MEPEHHS] U ONPEIEIsITh Ha OCHOBE HCCIEIOBAHUS 3HAYEHUE
[IapaMeTPOB, XAPAKTEPU3YIOIIHUX JAHHYIO 3aBUCUMOCTb MEXKJY BEIMYMHAMH U
JIeNaTh BBIBOJ C YU4ETOM IOTPEIIHOCTH U3MEPEHNU;

— MHCIIONB30BaTh I ONKCAHUS XapakTepa MpOTEeKaHUs (PU3MUECKUX IMPOLIECCOB
duznyecKkre BeIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX/Ty HUMU;

— HCIOJIb30BaTh ISl ONMCAaHUS XapaKTepa MPOTEKaHUs (PU3NYECKUX MPOLECCOB
(u3MYecKue 3aKOHbI C YYETOM IpaHul] UX IPUMEHUMOCTH;

— peuiaTh KaueCTBEHHbIE 33/1aud (B TOM YHUCJIE U MEXIIPEIMETHOIO XapakTepa):
UCIOJIB3Ysl MOJIENH, (PU3MUECKUE BEITUYMHBI U 3aKOHBI, BBICTpaUBaTh JIOTUYECKU
BEPHYIO LIETIOUKY OOBSICHEHUs (JOKa3aTelIbCTBA) NPEIJIOKEHHOIO B 3ajaue
npoiiecca (SBJIeHUs);

— pemaTh pacuy€THbBIE 3a/1a4U C SIBHO 33JIaHHOM (PU3NYECKON MOJEIIbIO: Ha OCHOBE
aHalM3a yCJIOBUA 33Ja4d BBIIEIATh (PU3UUYECKYIO MOJENb, HAXOAUTh (PU3HUYECKHE
BEJIMYMHBI U 3aKOHBI, HEOOXOUMBIE M JOCTATOYHBIE ISl €€ PEIICHMs], IPOBOJIUTD
pacy€Thl U IPOBEPATH MOITYUEHHBIN PE3YNIbTAT;

— YUYUTHIBaTh TPaHULIBI TPUMEHEHUS H3YYEHHBbIX (PU3MUEeCKUX Mojeieil npu
penieHnu GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— HCIONb30BaTh MHPOPMALMIO M NMPUMEHATHh 3HAHUS O MPUHIMUNAX paboOThl U
OCHOBHBIX  XapaKTEpUCTUKAaX HW3YYEHHbIX MalIMH, NPUOOPOB U JAPYrUX
TEXHUYECKUX YCTPOUCTB LISt perieHus NPAKTUYECKHUX, y4eOHO-
MCCJIEI0BATENbCKUX U MTPOEKTHBIX 33]1ay;

— WCIOJb30BaTh 3HAHUS O (QU3MUECKUX OOBEKTaX M MPOLEccax B MOBCEIHEBHOMN
KU3HM JUIsi oOecriedeHus O€30MacHOCTH TpU  OOpallleHud ¢ mOpudopamu U
TEXHUUYECKUMHU YCTPOICTBaMH, JIJIsi COXPAHEHHUS 30POBbS M COOJIIOIEHUS HOPM
HKOJIOTMYECKOTO TOBEIECHHSI B OKPYKAWOIIEW cpene, A NPUHATHSA PELICHUNA B
MMOBCEIHEBHOM YKU3HH;

— OOBICHATHP W aHAIU3UPOBATH POJIb U MeCTO (PU3MKUM B (HOpMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHbl MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

— XapakTepu30BaTh B3aWMOCBS3b MEXIY (PU3UKON M JAPYTUMHU €CTECTBEHHBIMHU
HayKaMU;
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— XapaKTepU30BaThb CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOIIMMU HayYHBIMU
MOHSATUSIMU: MPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, IOJ€E), IBUKEHUE, CUTIA,
DHEPIus;

— MOHUMATh U OOBSICHATD LIEIOCTHOCTDh (PU3UYECKON TEOPUH, pa3InyaTh IPAHUIIBI
e€ MPUMEHUMOCTH ¥ MECTO B PANY APYTHX (PU3HMUECKUX TEOPHIA;

— BJaAETh NpPUEMAMU TMOCTPOCHHUS TEOPETHUECKUX JOKA3aTelIbCTB, a TaKKe
IPOTHO3UPOBAHMSI OCOOCHHOCTEH MpoTeKaHue (HU3MUECKUX SIBICHUN U MPOLIECCOB
Ha OCHOBE IOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U IOKA3aTENIbCTB;

— CaMOCTOATEIIbBHO KOHCTPYHMPOBATh JKCIEPUMEHTAIbHBIE YCTAHOBKH IS
MPOBEPKHU BBIIBUHYTHIX TMIIOTE3, PACCUUTHIBATH A0COIMIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTH;

— CaMOCTOSITENIbHO IJIAHUPOBAThH M MPOBOIUTH (PU3NUECKUE IKCTIEPUMEHTHI;

— pemaTh NPakTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIE U PACUETHBIE (DU3UUECKUE
3a/layd KaK C ONOpOM Ha HM3BECTHbIE (PM3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTU M
MOJIEJIH, TaK U C OTIOPOM Ha TEKCTHI C U30BITOYHON HHPOpMaALIUEH;

— OOBACHATH TPAHULIBI NPUMEHEHUS HW3YUYCHHBIX (U3NYECKUX MOJENEN IpHu
perieHnn (GU3NYECKUX U MEeXIPEIMETHBIX 3a/1a4;

— BBIJBUIaTh TUIIOTE3bl Ha OCHOBE 3HAHUS OCHOBOIIOJIArarOIIMX (PU3UUECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— XapakTepu30BaTh rjI00ajJbHblE MPOOJEMBI, CTOSLIUE MEPEd YEIOBEYECTBOM:
HYHEPreTUYECKUE, ChIPHEBBIE, IKOJOTHUECKHE — U POJIb (PU3UKHU B PEIICHUH 3THX
npoOJieM;

— OOBACHATH NPUHLUIBI pPabOThl M XapaKTEPUCTHKH H3YyYEHHBIX MaIlIUH,
npuOOpPOB M TEXHUUECKHUX YCTPOUCTB;

— OOBACHATH YCJOBHUS TNPUMEHEHHUS (PUINYECKUX MOJENeH NpU pelleHUun
duznyeckux 3a7ady, HaXOAUTH AJEKBATHYIO MPEIJIOKEHHOU 3a/adye (PU3NYECKYIO
MOJIeJIb, pa3peniaTh Ipo0ieMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHWM, TaK U TMpHU
MOMOILIA METO/I0B OLIEHKH;

8bIMYCKHUK HA y2ny61EHHOM ypo8He nosay4um 803MOMHOCMb HAYYUMbCA:

— MOHUMATh U OOBSICHAThH LIEIOCTHOCTh (PU3UYECKON TEOPHUH, Pa3INYaTh IPAHULIBI
e€ MPUMEHUMOCTH U MECTO B Py APYTUX (PU3UUECKUX TEOPHIl;

— BJaAETh NpPUEMAMU TNOCTPOCHMS TEOPETHUYECKHX JOKAa3aTelIbCTB, a TaKkKe
IPOrHO3UPOBAHMS OCOOEHHOCTEN MpoTekaHue (PU3MUECKUX SIBJICHUNA U MPOILIECCOB
Ha OCHOBE ITOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U IOKA3aTENIbCTB;

— XapaKTepU30BaThb CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOIIMMH HayYHBIMHU
MOHATUSIMU: MPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, IOJE), IBUKEHUE, CUTIA,
SHEPIrus;

— BBIIBUTaTh TUIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJATalOIIMX (PU3UYECKHUX
3aKOHOMEPHOCTEH 1 3aKOHOB,;
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— CaMOCTOSITENbHO IJIAHUPOBAThH M MPOBOIUTH (PU3NUECKUE IKCTIEPUMEHTHI;

— XapaKTepu30BaTh TI00aJbHBIE MPOOJIEMBI, CTOSLIUE IMEpPE] 4YEIOBEUECTBOM:
HHEPreTUUECKUE, CBIPHEBBIE, SKOJIOTMUECKHE U POJb (PU3UKU B PEIICHUU ITHX
npoOJieM;

— pelaTth NPakTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE U pacUETHBIC (PU3MUECKUE
3alayd ¢ BBIOOPOM (PU3MYECKOM MOJENH, HMCHOJIb3ys HECKOJIBKO (PU3NYECKHX
3aKOHOB WJIM (OPMYJ, CBSI3BIBAIONIMX HM3BECTHBIE (DM3MUECKHUE BEIMYMHBI, B
KOHTEKCTE MEKIIPEIMETHBIX CBA3EH;

— OOBACHATh NPUHLUIB pPabOThl U XAPAKTEPUCTUKM M3YUYEHHBIX MallluH,
IpuOOPOB U TEXHUUECKUX YCTPOUCTB;

— OOBACHATH YCJIOBHUS TNPUMEHEHUS (PU3NYECKUX MOJENIEH NpU pPELICHUU
dusznyeckux 3a7ad, HAXOAUTH AJCKBATHYIO MPEIJIOKEHHOU 3amade (pU3NIECKyIO
MOJIeJIb, pa3peliarb npodjeMy, Kak Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U NpU
MIOMOILIM METO/IOB OLIEHKH;

— TPOBEPATH OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH BBIIBHHYTBIC THIIOTE3HI,
GopMynupys 1Lelb HCCIEAOBAaHUS, HAa OCHOBE 3HAHUS OCHOBOIOJATAIOIINX
($u3nYECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;

— ONKUCHIBATh M AaHAJIU3UPOBATh IOJYYEHHYIO B pPE3yJIbTaTe€ MPOBEIECHHBIX
(U3HYECKUX IKCIEPUMEHTOB HH(POPMALIUIO, OIIPENIETATh €€ JOCTOBEPHOCTD;

— TIOHMMaTh U OOBSCHATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOMNOJAraroluMMHU
HAayYHBIMU TMOHATUSMU: NPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IIOJE),
JBUKEHUE, CUJIa, SHEPT U,

— pemarh 3KCIEepUMEHTANIbHbIE, KAau€CTBEHHbIE U KOJIMYECTBEHHBIC 3aJauu
OJIUMIIMAIHOTO YPOBHSI CJIOKHOCTHU, HCIOJIb3YSl (PU3MYECKHE 3aKOHBI, a TaKXke
ypaBHEHUS, CBA3bIBAOLINE (PU3NYECKUE BEIIUYUHBL;

— aHaJIM3UPOBATh T'PAHULIBI NMPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHMMATH
BCEOOIM  xapakTep  (PyHIaMEHTAJIbHBIX 3aKOHOB M  OrPAHHUYEHHOCTh
MCITIOJIb30BaHUS YACTHBIX 3aKOHOB;

— (QopMynupoBaTh U pemiaTh HOBBIE 3aJa4yM, BO3HUKAIOUIME B XOJ€ Y4YEOHO-
MCCIIEI0BATEIBCKON U IPOEKTHOM ACATEIbHOCTH;

— YCOBEpILEHCTBOBaTh MPUOOPHI U METOJBI HCCIEIOBAHHUSA B COOTBETCTBUU C
MOCTaBJICHHOM 3a7Jaucii;

— HCIOJIb30BaTh METOJbl MAaTEMaTHUECKOT0 MOJEIMPOBAaHUSA, B TOM YHCIIE,
NpPOCTEUIINE  CTAaTUCTUYECKME  METOAbl  JJIsi  0o0pabOTKM  pe3yJbTaToOB
HKCIIEPUMEHTA.
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INPUMEPHOE TEMATHUYECKOE IINTAHUPOBAHUE

(5 4 B Henemto; Bcero 350 4 3a 2 roza)

10 kaacc

TEMBI 14
W3YYEHMUSI

OCHOBHOE COJIEPKAHUE 110 TEMAM

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JEATEJILbHOCTH YUAIIIUXCA

10 xaace (175 4, 15 4 — pusuyeckuii npaxkTukym, 20 4 — 06001aroIee nOBTOPeHue, 10 4 — pezepBHOE BpeMsl)

Beegenne. METO/JAbI HAYYHOI'O IO3HAHUSA U PU3NYECKASA KAPTUHA MUPA (5 1)

DKCHEPUMEHT U

3apoxaenue Gunku. OnbIT U TEOPHS B

YyacTBOBaTh B O6CY)KI[CHI/II/I POoJIn q)HSI/IKI/I B PpPa3BUTHU HAYYHOI'O

TEOpHs B mateMaTHke. OnbIT ¥ TeOpus B (pu3MKe. MHUpPOBO33pEHUS,  JIOTHYECKM  OOOCHOBBIBATH  CBOK  TOYKY  3pEHHS,
rporecce OKCHEpUMEHT KaK KpUTEPUN HCTUHHOCTH BOCIIPUHMMATh M aHAJIW3UPOBAaTh MHEHUS COOECEHUKOB, MpH3HaBas IPaBO
ITO3HAHMS teopuu. Habmonenue. ['unoresa. Cnencreue JPYroro 4ejJ0BeKa Ha NHOE MHEHUE.

IIPUPOJIBI [IpuBOaUTE TpUMEPBI UCTOPUYECKUX OIBITOB M IKCIEPUMEHTOB, CHIIPABIINX
CYLIECTBEHHYIO poJjib B 000CHOBaHMU Teopuil. Ha3biBaTh yueHBIX — aBTOPOB
HCTOPUYECKUX (PU3HUECKUX IKCIIEPUMEHTOB.

[lepeuncasTe HayKH, C KOTOPHIMU (PU3UKA UMEET TECHYIO CBSI3b.
[IpuBOAUTH MPUMEPHI BIUSHUS OTKPHITUH B (PM3UKE HA MPOTPECC B TEXHHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA, & TAK)KE B PA3BUTUU JAPYTUX €CTECTBEHHBIX HAYK

MogaenupoBanue | IIpaktrka u teopus. [lonstue o mpeamerax. [Ipemmarate  Momenu  Qu3Myeckux  sSBICHUHM.  YKa3blBaTh  TPAHMUIIBI

SIBJICHUH U MopennpoBanue. Monens. uznueckue MIPUMEHUMOCTHU ITUX MOJEIIEH.

00beKTOB mozenu. Ponb MareMatuku B pa3Butun Gusuku | [T0SCHATE, 4TO naeT QU3HMKE MaTeMaTUKA.

TIpHPOJIBI OmnuceiBaTh METOABI HWcclenoBanuii. Haxomute wHGOpMamuioo o0 HUX B
JIOTIONIHUTENBHON JuTepatype Hu uHTepHeTe. OIlLleHHBaTh JOCTOBEPHOCTD
uH(pOpMaIY, HAWJICHHOW B MHTEPHETE

dusnyeckue Hayunsie runoressl. [Ipuuuna u cinencrsue. [IpuBoauth mnpuMepsl (U3UYECKUX SBICHHWHA, OMMCHIBATH 3TH SIBICHHUS.
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3aKOHBI

3aKoHbI pUpOAbL. JIMHAMUYECKUE U
CTaTUCTUYECKHUE 3aKOHOMEPHOCTU. HayuHbie
dakTel. OuznyecKkue BEIUYUHBL. [ paHHIIbI
MPUMEHUMOCTH (PU3UYECKUX TEOPUI U 3aKOHOB.
[IpuHIIMIT COOTBETCTBUSA

Bricka3piBaTh THIIOTE3BI Ui O0BSCHEHUs HAOMIOAaeMbIX siBJeHUd. Ha3bpiBaTh
¢u3nyeckue 3aKOHBL. YKa3pIBaTh TPAHULBI TMPUMEHUMOCTH (DU3NYECKHUX
3aKOHOB.

[lepeuncnsary (Qu3uyeckue BeIMYUHBI U3 Ppa3HbBIX Pa3leNoB  (DU3HKH.
ITonp30BaTbes ClipaBOYHUKAMH U TaOIMLIAaMU (PU3MUECKUX BEITHUYUH.
[Ipou3BoauTh u3MepeHHMsT (U3MYECKMX BEJIMYMH: IHpe[Jlaratb  CcXemy
9KCHEPUMEHTA, IUIAHUPOBATh HKCHEPUMEHT, COOMPATh SKCIEPHUMEHTAIbHYIO
YCTaHOBKY.

OOBSACHATH MPUUMHBI BO3HUKHOBEHHUS MOTPEIIHOCTEW n3mMepeHuil. OleHnBaTh
IPAHMIIBI TOIPEIIHOCTEM.

Crpoutp rpadukud  3aBUCHMOCTEH, TIOJIYYEHHBIX  OKCIEPUMEHTAIBHO.
O0603Ha4aTh rpaHUIbl HOIPEIIHOCTEN U3MEPEHHH ITPU TOCTPOSHUH I'PaUKOB.
HaxoauTe B JONOJHMUTENBHOM JMTEpaType M HHTEpHETe HH(POPMALUIO Ha
3aJaHHyl0 TeMy. [loAroToBUTH NpE3eHTalMI0O 00 HCTOPUM OTKPBITUSA
(bu3NYEeCKOro 3aKoHa

duznueckas
KapTUHA MHpa

MexaHnueckast, 3JIEKTPOMArHUTHAS U
COBpeMeHHas KapTUHbI Mupa. [IpakTuka kak
KPUTEPUI UCTUHBI

N3naratb OCHOBHBIE MOJ0XKEHHSI COBPEMEHHON (PU3NYECKOM KapTUHBI MUpA.
Oco3HaBaTh LIEHHOCTh HAyYHOT'O MO3HAHMSI MHUpa IS YEJIOBEYECTBA B LIEJIOM U
JUI KaKJOTO YeJIOBEKAa OTAEIbHO, BaXHOCTb OBJIAZICHHS METOAOM HAy4HOIO
MO3HAHUS [ JIOCTHKEHHUS yclexa B JIOOOM BHJE MPaKTUYECKOU
NEeATEIbHOCTH.

Y4uThCs TIAHUPOBAaTh COOCTBEHHYIO JESATEIBHOCTh Ui JIOCTHUIKEHUS
IIOCTaBJICHHBIX LIE€JIEH, IIPEABUACTh BO3MOXKHBIE PE3yIbTaThl dTUX ICHCTBUU.
OneHnBaTh NOJYYEHHBIE PE3YIIBTATHI

MEXAHUKA (49 1)

KHHEMATHKA (12 4)

OcCHOBHEIE
IIOHATHUA U

Kunemaruka. Cucrema orcyera. MexaHHUeCKOe
IBIO>KeHUE. MatepuaiibHasi Touka. Buabl 1BUKEHUS.

Ha3zsiBaThb CKaJIAPHBIC U BECKTOPHBIC BCIIMYMHBI MCXAHUKH.
Ha6J'IIO,Z[aTB U OOBACHATH 3aBHCHUMOCTh TPACKTOPHUHU JBHKCHHA TEJla OT
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yYpaBHEHUS 3aKOH IBUKECHUS, yPAaBHEHUE JBUKECHMUSL. BbIOOpA CUCTEMBI OTCUETA.
KNHEMAaTHKH MrHoBeHHas ckopocTs. PaBHOMEpHOE Pa3nuyats MTHOBEHHYIO U CPEIHIOIO CKOPOCTH.
IpsAMOJIMHENHOE IBUKeHHE. HepaBHOMepHOE IIpencraBisaTe MEXaHUYECKOE ABUKCHHUE TEJA YPABHEHUSAMM 3aBHUCHUMOCTH
IBUKEHHE. Y cKopeHue. PaBHOyckopeHHOE KOOpJAUHAT U IPOEKIHUH CKOPOCTH OT BPEMEHH.
npsiMosinHeiiHoe nBuxkeHne. CBodogHoe nagenue. | IlpeacraBnare MeXaHMYECKOE [BM)KEHUE Tela IpaduKkaMu 3aBUCHUMOCTHU
VYckopenue cBoOoiHOTrO nasieHus. PaBHomepHOe KOOPAMHAT U NPOCKLUUNA CKOPOCTH OT BPEMEHU.
IBUKEHHE 110 OKPYKHOCTH. LleHTpocTpemutensHoe | OnpenensaTs KOOpAUHATHI, MPOMIEHHBIM MyTh, CKOPOCTh U YCKOPEHHUE Teja
YCKOpEHHE. YTII0Basi CKOpOCTh. VIHBapraHTHBIE U 10 YpaBHEHUSAM U TpauKaM 3aBUCHMOCTH KOOPJMHAT U MPOESKINI CKOPOCTH
OTHOCHUTEJIbHbIE BETMUUHBI B KHHEMATHKE. 3aKOH OT BPEMEHH.
CJIOKEHUSI CKOPOCTEN OnuceIBaTh pa3inuuus MeX1y TPACKTOpUEH, IIYyTEM U NEPEMEILIEHUEM.
3anuchIBaTh U UCIOJIB30BATh KIIACCUYECKUM 3aKOH CIIOKEHUS CKOPOCTEH.
N3mepsTh yckopeHue IBUXKYIIerocs Tea (yCKOpeHue CBOOOAHOIO MaIeHUs).
N3yuats JBUYKEHUE Tena 1o OKPY’KHOCTH. Onpenensrs
LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE IIapUKa IIPU €r0 PABHOMEPHOM [IBUKEHUH
10 OKPYKHOCTH.
Crpoutb rpaduku 3aBHCHUMOCTEH pa3IMYHBIX XAPAKTEPUCTUK IBHIKEHHS OT
BPEMEHH.
N3yuaTe mnoCTymareapHOE M BpAIATEIbHOE JBM)KEHHE TBEPIOIO TeEa.
Onpenensitb yriaoByt CKOPOCTb.
PaGorats B rpymne npu BbIIIOJHEHUHU MPAKTUYECKUX 3a/1aHuH.
[IpuMenATs  amropuT™M Uil pelleHus  3aJad [0  KUHEMAaTHKe.
WnmocTpupoBaTh yCIOBUE 33Jjaud CXEMaTHUYECKUM PUCYHKOM. M300paxarsb
BEKTOPBI YCKOPEHHUH, cKopocTel. Pemare 3axaun
JIMHAMMKA (15 9)
OcHoBHbIE Junamuka. [lepsslii 3akoH Herotona. Muepuus u HabGmonate u  0OBACHATH sBIEHHWE HHEpUUHU. [IpUBOANTH TNpUMEpPHI
HOHATHA U WHEPTHOCTh. MIHEpIIMAIbHBIE CUCTEMBI OTCYETA. MPOSIBJIICHUS SIBJICHUS HHEPLUU B IIPUPOJIE U TEXHUKE.
3aKOHBL Macca. Cuna. Buasl cun. Crnoxenne cui. Bropoii | UsMepsaTs Maccy Tea.
JUHAMUKH

3akoH HerotoHa. Tpernii 3akoH HeroToHa

Omnpenensatb Maccy Kak MEPY MUHEPTHOCTH TeEl.
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N3mepsaTh cuibl B3aUMOJECUCTBUSA TE.

HccnenoBate ABHKEHUE TENA O IEMCTBUEM NTOCTOSTHHOW CHJIBI.
CknanpiBaTh BEKTOpHI JIByX W Oozee cuil. HaxoauTs paBHOIEHCTBYIOIIYIO
cui. [IpoBepsATh pe3ysbTar CI0KEHHS ONBITHBIM ITYTEM.

DopmyIHpoBaTh U OOBSICHITH 3aKOHBI HbIOTOHA.

[IpoBOIUTH CpaBHEHHE MAacC B3aUMOJEHCTBYIOLIUX TEl.

BbluucnsaTe 3HaU€HUS CUIT U YCKOPEHUH.

BoruucnsaTe 3Haue€HHUS  YCKOPEHHUW Tel 1O HW3BECTHBIM  3HAYEHUSAM
JIEUCTBYIOIIMX CHJI U MACC TEJl.

N3yuaTe nBMKEHHE Tena MO OKPY>KHOCTH TOJ JCHCTBHUEM CHUJI TSKECTH H
YIPYTOCTH.

[Tepeuncnsars BUIbI qedopmanui.

@opMynHupoBaTh 3aKOH ['yka M TPUMEHATh €ro Mpu pEUIeHUH 3a]ad.
YKa3bIBaTh IPAHUIIBI €70 TPUMEHUMOCTH.

N3mepsaTh KECTKOCTH NpYKUHBL. MccnenoBaTh 3aBUCUMOCTD CUIIBI YIIPYTOCTH
oT nedopManuu.

Paznuuathk cumbl TpeHUs TOKOS, CKOJIbKEHHS W KaueHusa. HaOmogate u
OTHCHIBATh TPOSBIICHUS PA3JIMUHBIX CHJI TPEHUS. BBIYHCIATH CHITy TpeHUs
CKOJIbJKE€HUS TIPU U3BECTHOM KO3(pPUIIMEHTE TPEHUS.

Onpenenste K03()PUIUEHT TPEeHusl.

[IpoBepsiTh  SKCHEPUMEHTANIBHO  PE3YJbTAaThl  pAacYETOB  3HAUYCHUI
JEUCTBYIOIUX CHJI U YCKOPEHUH B3aMMOJIEUCTBYIOIINUX TE.

[IpuMeHATh anropuT™ AJi penieHus 3a7ad mo JuHamuke. UmmrocTpupoBarth
YCIIOBHE 33/1a4l CXEMATUYECKUM PUCYHKOM.

N3obpaxats cuibl. HaxoauTe paBHOAEHCTBYIONIYIO CHIL.

Pemars 3amaun

[Ipsimas n
oOparHas
3a1a4u

3axonbl Kemepa. J[Bukenue mianet. 3akoH
BCEMHPHOTO TAroTeHus. Cuiia BCEMUPHOTO
TATOTEHMS U CUJIa TshkecTu. [ paBuTannoHHas

[Tonumars u GopMynUpoOBaTh MPSMYIO U OOPATHYIO 3a/1a4y MEXaHHUKH.
[Tepeuncnars BUIIbl B3aUMOJICUCTBUS TEJI.
dopMynupoBaTh U 00BICHATH 3aKOHBI Kerutepa.
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MEXaHUKHU nocrosinHasi. Onpeodenenue macc HebecHvIX mei [ToHrMAaTh CBSI3b MEXKY CUJION TATOTEHUS U CHIION TSKECTH.
Paznuuate Bec U CUITy TSXKECTH.
OOBSICHATh TPUYUHBI BO3HUKHOBEHHUS HEBECOMOCTH U  IEPETPY30K.
[IpuBOANTH IPUMEPHI.
[IpumeHATh 3aKOH BCEMHPHOTO TSITOTCHHS MpPU pacuy€rax CUJI U Mace
B3aUMO/ICHCTBYIOIIUX TEJ.

[TpuHIMT [TpuHIMIT OTHOCUTENBHOCTHA U CUCTEMA OTCYETA. dopMynHpoBaTh MPUHLUIN OTHOCUTENIbHOCTU ["anmumnest. OOBICHATh SIBIICHUS,

OTHOCUTEJIBPHOC- | KjlacCUMYEeCKHI TPUHLUAI OTHOCUTEIIBHOCTH. BO3HHUKAIOIINE B HEMHEPLUAIBHBIX CHCTEMAaX OTCYETA

™ I[IpeoGpasosanus [amunes. Heunepyuanviole

cucmemvl omciema
Bpamarensnoe | KuHeMartuka BpaliateibHOTO JBH)KCHUS. CpaBHMBaTh TMOHATHUS YIJIOBOM UM JIMHEHHOM CKOPOCTH, YIJOBOILO U

ABUIKCHUC TCII

PaBHOMepHOE BpaiaTenbHOE IBH)KEHUE. YTIIOBOE
yckopenre. OCHOBHOM 3aKOH BpallaTeIbHOIO
JNBUKEHUS. MOMEHT cuiibl. MOMEHT HHEpLIUH

JIMHEWHOI'O YCKOPEHHUS.

[IpuBOAUTE IPUMEPBI HEPABHOMEPHOI'O BPALLECHHUS.

N3ydyatb ocoOeHHOCTHM BpallaTelnbHOTO JABWXKEHHUS Ted. McciemoBaTh
MPUYXHBI, BHI3BIBAIOIINE YCKOPEHUE BPAILICHUS T€JIa BOKPYT OCH.
PaccunThiBaTh MOMEHTHI MHEPUUH CUMMETPUYHBIX TEJ.

3anuceiBaTh ypaBHEHUE AUHAMUKHA BPAIIATEIBLHOTO JABUKEHUS U MPUMEHATH
€ro MpH PELICHUH 33/1a4.

CocTaBiiTh TabIuIy buznuecKux BEJIMYUH JUIst CpaBHEHUS
MOCTYNaTeNIbHOTO U BpAaIllaTeNIbHOTO JBWXKEeHWH. lcmonp3oBaTh Tabmuily
(u3MYECKUX BEJIMYMH JUISI CPAaBHEHHUS IMOCTYMATENbHOTO U BpPAlIaTENHLHOTO
JIBHOKCHUI.

Pemars 3agaun

VYceaoBus
paBHOBECHS Tell

Craruxka. [1apa cun. L{eHTp TsKECTH U LIEHTP Macc.
YeTolunBo€e U HEYCTOMYMBOE PaBHOBECUE

AHanmM3UpoOBaTh CUJIBL, JAEeUCTByIOIME Ha Teno. OnpenensiTe ycloBUA
paBHOBecHs TeNl. PacCUMTHIBaTh MOJIOKEHHE LIEHTPA MACC TENa.
Pemare 3agaun

3AKOHBI COXPAHEHUA (14 4)

3aKOHEI

Nmnynbc Tena. 3aKOH COXPAHEHUs U N3MEHEHUS

OHpeHGHHTB 3aMKHYTOCTb CUCTCMbI B3aHMOI[GI>'ICTBYIOIJ_[I/IX TCII.
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COXpaHCHUA B
MECXAaHUKC

UMIyJibca. J[BUKEHHE TeJl EPEMEHHON MACCHI.
PeaxkTuBHOE ABMKCHUE.

MowmeHT umiyibca. 3aKOH COXpaHEHUS MOMEHTa
UMITyJIbCca

[IpuBOIUTE IPUMEPBI 3AMKHYTBIX U HE3aMKHYTBIX CUCTEM.

MogenupoBaTh, HaOmOAaTh W OOBSICHATH YHOPYTH€ M HEYIpyrue
CTOJIKHOBEHHUSI TE€J. WHTEPIPETUPOBATh pE3yJabTaThl HAOMIONCHUS WIIH
OIIBITOB.

N3mepsaTs uMnyisc Tena.

@opMynMpOBaTh 3aKOH COXPAHEHMS HMITYyJbCa WM IPUMEHATH €ro Uit
BBIYMCIICHUS M3MEHEHMM CKOPOCTEH Tel IpU MX B3aUMOJACHUCTBHSAX.
[Ipon3BoauTk onepanyy ¢ BEKTOPAMH.

Habutoate peakTuBHOE ABM>KEHNE. MOJENINPOBAaTh PEAKTUBHOE JIBUYKEHHE.
VYyacTBoBaTh B 0OCYXIEHHWU 3HAYEHHUS OTKPBITUS 3aKOHOB IUHAMUKU U
3aKOHA COXPAHEHUs UMITYJIbCA JUUISl PA3BUTHS TEXHUKHU.

DopMyIMpPOBaTh 3aKOH COXPAHEHUS MOMEHTA HMIIYJbCAa U IMPUMEHSTH €ro
IIpU pacué€rax pe3yabTaTOB B3aUMOJCUCTBUN TEN B 3AMKHYTBIX CUCTEMAX.
Habmtonate onblTel co ckambéi JKyKkoBckoro. YyactBoBaTh B OOCYXJIEHUH
9THX OIBITOB U BPALIATEIbHOIO IBUKEHUS (PUTYPUCTOB.

Pewrats 3amaun.

Haxomaute B MHTEpHETE M NOMOJHUTENHLHON JUTEpaType MH(POPMAIMIO HA
3aaHHyl0 Temy. [loaroToBuTh mpe3eHTaluio (Hampumep, O MPUMEHEHUH
PEaKTUBHOI CUJIBI B IPUPOJIE U TEXHUKE)

OHeprus. Mexanndeckas 3Heprusa. Kunernueckas
sHeprus. Kunetnueckas sHEprus Bpalaronierocs
tena. Pabota cuiel. MomuocTs. CBsA3b paboThI U
sHepruu. [loTeHuManpHas 3Heprus. 3aKoH
coxpaHeHus sHepruu. [lonHas MexaHuyeckas
SHEprus

N3mepsaTs paboTy CHil W U3MEHEHHWE KHHETUYECKOW DHEpPruM Tela,
CpaBHMUBATH UX.

Boeruncnsate paboTy CHIIBI U M3MEHEHUE KHHETUYECKOW IHEPrHH Teja O]
JIEMCTBUEM DTOM CHUJIBI.

BBIUHCIISATE KHHETUYECKYIO SHEPTUI0 U €€ M3MEHEHHE IMpU BpallaTeIbHOM
JIBYKECHHU.

DopMyJIUPOBATH TPUHLIUI MUHUMYMa MOTEHIIUAIBHON SHEPTUH.

BpuncnisgTh MOTEHIMAIBHYIO SHEPrUI0 Tel B TPABUTALMOHHOM TIOJIE.
OnpenensTh MOTCHIHAILHYIO SHEPTUIO YIIPYro Ae(OpMHPOBAHHOTO TENa IO
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W3BECTHOH JedopMaIiy 1 kECTKOCTH Tea.

@opMynIHMpOBaTh U MPUMEHATH 3aKOH COXPAHEHUS MEXAHWYECKOW JHEPruu
IIpU pacy€rax pe3ysIbTaTOB B3aUMOJCUCTBUI TEJl TPAaBUTALIMOHHBIMU CUJIAMH
U CWJIaMHU yIIPYTOCTH.

IIpoBepATh HKCHIEPUMEHTAIBHO 3aKOH COXPAHEHUS MEXaHUYECKON JHEpruu
(Ipy IBUKEHUU TeJa MOJ{ IEHCTBUEM CHIIbI TSKECTH MIIU CUJIbI YIIPYTOCTH).
PaGorath B nape npu BIIOJIHEHUHU MPAKTUUECKUX 3aJaHUH.

Pemarts 3amaun

I'mppocratuka n

FI/II[pOCTaTI/IKa. PaBHOBecHE )XUAKOCTH U Ta3a.

Ha6J’IIOI[aTB U OOBACHATHL SIBIEHUS B HCIIOABMIKHBIX JKHUJIKOCTH M TIa3cC.

TUAPOIMHAMUKA | JlaBiieHHE )KMAKOCTU U ra3a. 3aKOHbI [IpuBOAUTE IPUMEPHI TAKUX SBJICHUN.
rugpocratuku. I'napoaunamuka. Mneansnas Onpenenarb ruApoCTaTUYECKOE AaBICHUE.
KHUJKOCTh. 3aKOH COXPAHEHHUS SHEPTUuH B 1uHaMUKe | OOBICHITh THAPOCTATUYECKUI MapagoKcC.
XKUIKOCTH (3akoH bepHyn) OOBACHATh MPUYHUHBI BOSHUKHOBEHHUS TOTOKOB B YKHUJKOCTSAX U YKa3bIBaTh
COOTBETCTBYIOIIME CHIIBI.
DopmMyJIHUPOBATh U MPUMEHSATh 3aKOH bepHyIIM Ui THAPOIUHAMUYECKHUX
CUCTEM.
Hcnonb30BaTh 3aKOHBI THAPOCTATUKA U TUAPOAUHAMUKH U OOBSCHEHHS
SIBJIEHUW MPUPOBI U IIPUHLIMIIA IEUCTBUSI TEXHUYECKUX YCTPOMUCTB.
Pemars 3amaun
Mexanunueckue | KoneGatenbHas cuctema. BHyTpeHHHE CUITBI. Hab6mronaTe 1 onuckiBaTh KosieOaTeIbHbIE IBHKCHHUS.
Kose0aHus

CBoOoaHbIC HE3aTyXaIONMNEe KOJICOAHUS U YCIIOBUS
UX BOSHMKHOBEHHMS. 3aTyxarolue KoieOaHusl.
[lepuon, yacToTa ¥ aMIIUTYyJa KOJIeOaHHIA.
I"apmonnueckue konebanus. Mastuuk. [lepuos
KoJie0aHHs MaTEeMaTHUECKOr0 MasiTHUKA.
[IpeBpartiieHust SHEPTUU IPU CBOOOTHBIX
Kosebanusx. BeiHyxeHHble koaeOanus. Pezonanc

OOBSCHATH TpPEBpAIICHUs SHEPIHMM NpU KOJEOAHMSIX MaTeMaTH4YeCKOro M
MPY’KMHHOTO MASITHUKOB.

OcymiecTBISTh 3aMKUCh KOJIEOATEIHPHOTO IBHYKCHHUS.

HccnenoBaTh 3aBUCUMOCTh NIEpUOAa KOJIEOaHHI MaTeMaTHYecKOro MasiTHUKa
OT €ro JUIMHBI, MacChl U aMIUTUTY/bI KOJeOaHHH.

Brruucnare nepuoj; koaeOaHMiA.

HccnenoBaTh 3aBUCUMOCTB MEpHOAA KOJICOAHUN NMPYKHUHHOTO MasiTHHKA OT
€r0 Macchl M KECTKOCTH MPYKUHBI. BBIUUCIIATE epro] KojaeOaHHi.
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Habmro1aTh ¥ ONMCHIBATH BEIHYKICHHBIE KOJICOAHUS M aBTOKOJICOaHUS.
HabOmonate u  OOBSICHATH SBJICHHEC BO3HUKHOBEHHS pPE30OHAHCA MPHU
MEXaHHYECKUX KoJieOaHusX. [IpuBOaUTh IPUMEPHI U3 KU3HH.
BocnpuHuMarh, — aHaIM3UpOBaTh,  IepepadaTbiBaTh M NPEABSBIATH
MH(OPMAIIHIO B COOTBETCTBUH C TIOCTABJICHHBIMU 3a1a4aMut

Mexannueckne | Mexanudeckas BosiHa. [lonepeunsie u nponosbHble | HazpiBaTh ycaoOBHsI CYHIECTBOBAHHS M PACHPOCTPAHEHUS MEXAHMYECKHX
BOJIHBI BOJIHBI. 3BYK. YpaBHEHUE BOJIHBL. [lJIMHA BOJIHBI. BosiH. Co3/1aBaTh NONEPEUHBIE U IPOJOIbHbBIE MEXAHUYECKUE BOJIHBI.
CkopocTb pacrpocTpaHEHHsI BOJIHBI. 3anuchiBaTh U AaHAJTM3UPOBATH YpaBHEHUE BOJIHBIL. ONpenesaTh AJIMHY BOJIHBIL.
Cynepnosunust BoaH. MHTEpdepeHIrs BoIH HccnenoBath mudpakunio U HHTEp(HEPEHIINI0 MEXaHHUECKUX BOJIH.
OnuceiBaTh NPUPOAY 3BYKOBBIX BOJIH.
W3mepsaATs JUIMHY 3BYKOBOW BOJIHBI IO  pe3ysbTaraM  HaOJIOJEeHUMN
UHTEep(hEPEHIH 3BYKOBBIX BOJIH.
Pemrats 3amauun.
Haxoautk nudopmanuio B MIHTepHETE M TONOIHUTEIHHON JIUTEpPAType
MOJIEKYAPHASA ®U3UKA u TEPMOJUHAMUKKA (37 1)
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM (23 4)
OcHoBHbIE Atombl 1 Mosiekyibl. U3mepenue macc aToMoB U | OOBSCHATh CyTh aTOMUCTUYECKOM TEOpUH CTpoeHus BeliecTBa. [IpuBonuTh
HOJIOXKCHUA Mmoutekyil. KonnaectBo BemecTBa. MonsipHast JoKaszarenbcTBa €€ cnpaBemnuBocTH.  Haxomute B HMHTepHere n
MOJCKYTAPHO- Macca. Pazmepsl atoMoB u Monekya. [lpupona JIOTIONIHUTENBHOM ~ JIATEpaType  CBEJEHHMS [0  MCTOPDHU  Pa3BUTHUA
:::;;E%CKOH TEIIOTHI. TeruioBoe ABUKEHUE YaCTUL] ATOMHUCTHUYECKOM TEOPUU CTPOEHUs BEILECTBA.

BEIIIECTBA. DKCIIEPUMEHTHI, JIS)KAIIe B OCHOBE
MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
Juddysus. BpoyHoBckoe ABHKEHHE.
Pacripenenenne MOJIEKyYJT IO CKOPOCTSIM.
Haubonee BeposiTHast CKOPOCTh

BbimonHATE ¥ OOBSCHATH OKCIEPUMEHTHI, CiyXalue O00O0CHOBaHHIO
MOJIEKYJISIPHO-KMHETHYECKOM Teopun. PaboTath B mape.

HazpiBaTh puMepHBIE 3HaYEHUS pa3MEPOB ATOMOB U MOJIEKYI.

OnuceiBaTh TEIJIOBOE JABM)KEHHME MOJEKya B BemlecTBe. HabOmomate u
OO0BSACHATH OPOYHOBCKOE JIBUKECHHE.

DopmMyJIUpPOBATH 3aKOH ABOTaIpo.

WuTepnperupoBats rpaduk 3aBUCHUMOCTH PACHPENEICHHUS MOJIEKYN 10
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CKOPOCTSIM.
Hcnonws3oBaTh CBEJACHUS W3 MOJICKYJIAPHO-KMHETHYECKOU
00BSICHEHUS! KOHKPETHBIX SIBIICHUH MPUPO/IBL.

[IpuMeHsTh 3aKOH ABOTAAPO I PEIICHUS 3a/1a4.

Pemrate 3agaun

TEOpHUU JIA

CBoiicTBa ra3os

WneanpHblii ra3. 3akoHbBI HACATBHOTO ra3a.
[Tapamerps ra3a. JlaBneHue uieanbHOTO rasa.
OcCHOBHOE ypaBHEHUE MOJICKYJISIPHO-
KHHEeTH4ecKkoi Teopuu (ypaBuenue Kiaysuyca).
Cpenssist KBaJpaTuyHasi CKOpoCThb

3anuchiBaTh U IPUMEHATh OCHOBHOE ypaBHeHue MKT.
OnuceiBaTh MOJIEb UJI€ATBHOIO Ia3a.
3anuchiBaTh U MHTEPIPETUPOBATH 3aKOHBI HJI€AIBHOIO r'a3a

Temneparypa u
CIOCOOEI ee

Temneparypa. Temnonepenava. Tenosoe
paBHOBecue. TepMomeTpbl. AGCOMIOTHAS

OOBICHATE CBS3b Cp@I[HCfI KHHETUYECKOM OHCPIrur TCIIJIOBOI'O IBUIKCHUA

MOJIEKYT ¢  aOCONIOTHON  Temmeparypoil.  Bbruucisate  cpenHioro

M3MEpCHIA TeMIepaTypHas mKana. Temneparypa Kak Mepa | KHHETUYECKYIO DJHEPIHI0 TEIJIOBOIO JBMXKEHHS MOJIEKYJ IO HW3BECTHOMN
CpeHEW KHHETUYECKON YHEPTUU MOJIEKYJT TEMIIEpPAaType BEIIECTBA.
OnuceiBaTh crnocoObl u3MepeHus TemnepaTypbl. CpaBHUBaTh  IIKAJIbI
KenpBuna u Llenbcus.
[TosicHATh NPUHIUIIBI KOHCTPYHUPOBAHUS TEPMOMETPOB U UX ILIKAJ
YpaBHeHHE CocTosiHME NIcaBbHOTO raza. Y paBHEHHE [IepeuncnsaTh MaKpOCKOIIMYECKHE MTapAMETPBI r'asa.
COCTOAHHA MenneneeBa—Kunaneiipona. [loctossHHas OmnpenensaTh mapamMeTpbl BelIeCTBA B Tra3000pa3HOM COCTOSHUM Ha
MACAIBHOTO Iasa. | Boppvana. OCHOBAaHWM YPAaBHEHWsS COCTOSHUS WJIEAIbHOrO rasa. lIpeacTaBisTh

N3onporeccer B
rasax

W3omnpoueccer. M3oTepmuueckuit, n300apHbIi 1
M30XOpHBIN mporecchl. ['paduku nporecco

rpadukamMu U30XOPHBIA, U300aPHBIA U U30TEPMUYECKHI MPOIIECCHI.
HccnenoBath sKcrnepuMeHTalbHO 3aBUCUMOCTh P(V) B HM30TEPMHUECKOM
mporiecce.

OnpenensiTh TapaMeTpbl ra3a M IMPOUCXOJAIIHE B HEM TIPOIECCH 10
rpaduxam 3aBucumoctu p(T), V(T), p(V).

Uccnenosats sxcnepumenTanbHo 3aBucumoctu p(T), V(T), p(V).

Pemats 3amaun

PeannHEIE ra3nl

Peanbnsblii ra3. Ypasaenue Ban-nep-Baanbca.
Cpenuss nimuHa CBOOOTHOTO TTpodera MOJIEKYIIbI

CpaBHUBaTh peajbHBIA M HCATBHBIN Ta3bl, HAXOIUTH O0INEEe M OTIMYUS.
3anuchIBaTh M aHAJIW3UPOBaATh ypaBHeHUE BaH-nep-Baanbca
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ArperaTHble
COCTOSIHUS H
(hazoBbie
MepPEXO/Ibl

®aza. Pazossiii epexon. [lapsr u
«MOCTOsIHHBIEY Ta3bl. KpuTnueckas
temriepatypa. Cxxmkenue razoB. bikauii
nopsiaok. JdansHuii nopsanok. Juarpamma
COCTOSIHUM BemiecTBa. TpoliHas TOuKa.
Hcnapenue u konaeHcauus. HaceleHHusii u
HeHachleHHbIN nap. Kunenue. BiaxkHOCTb.
OTHOCUTENBHAS BIAKHOCTh. TOYKa POCHI.
H3mepenne BiaxHOCTH

Ha6J'IIO,[[aTb N OIMUCBIBATH PA3JIMYHBIC arp€rarHbIi€ COCTOSAHUS BCIICCTBA U
(dazoBbie mepexonnl. M300paxkarh CXEeMaTHYECKH TuarpaMMmbl  (Pa3oBBIX
COCTOSTHUI, 0003HaYaTh KPUBBIC PABHOBECHUS M TPOMHYIO TOUKY

OnwuchIBaTh MPOIECChl HCTIAPEHHS U KOHJICHCAIINH.

MopenupoBaTh TUHAMUYECKOE PAaBHOBECHUE NP UCTIAPECHHUH KHUIKOCTH.
PaznuuaTh HaCBINICHHBIM U HEHACHIIIICHHBIN TaPBI.

HccnenoBaTh 3aBUCUMOCTD JaBIICHHS HACBIIIIGHHOTO TIapa OT TEMIIEPATYPHI.
AHaJH/I?;I/IpOBaTB MponecC KUICHUA )KUJIKOCTH.

OnuceiBaTh YCTPOICTBO MCUXPOMETpa U rurpomerpa. M3aMepsaTh BIaKHOCTD
BO3/IyXa C MOMOIIBIO ICUXPOMETpa U TUrpomerpa. Pemate 3anaun

CBolicTBa NOBEPXHOCTH JKUJKOCTEM.
[ToBepxHOCTHAs 3HEprus. Y AeibHas
MIOBEPXHOCTHAsA dHeprus. [loBepxHOCTHOE
HaTsDKEHUE. SIBIeHUs CMauMBaHUA U
HecMaunBaHud. KanniuispHele ssBneHUs

OOBACHATD ABJIEHUE TOBEPXHOCTHOI'O HATSKEHUSI B KUJKOCTH.
OOBSCHATD ABJIEHUE CMAYUBAHUS U HECMAYUBAHUSI.
CpaBHUBATH )KHJIKOCTH CMaYUBAIOIIUE U HECMAYUBAIOIIHE.
[IpuBOANTE IPUMEPBI ITUX SBIECHUI U3 OKPYKAIOLIEH KU3HH.
[Iperyiarate cioco6bl U3MEHEHUS] TOBEPXHOCTHOTO HATSXKEHUS

Kpucrannnueckue tena. M3otponus u
aHM30Tponus KpuctauioB. IIpocTpancTBeHHas
pemieTka. MOHOKPHUCTAIIIIBI U TOJTMKPUCTAILIBI.
[Honumopdusm. AmopdHsie Tena.
MexaHndeckne CBOMCTBA TBEPABIX TEI. YTpyras
u Heynpyras nepopmanus. Hanpsokenue.
Mogyns ynpyroctu. IIpenen ynpyrocrtu.
IIpenen texyuecru. IIpenen npounocTH.
OcrtaroyHble U IIacCTHYECKUE 1e(hOpMaIHH.
Tonyuenue u npumenenue KpuCmaiios.
Kunkue xpucramibl

CpaBHHMBATh CTPOCHHUE U CBOMCTBA ra30B, KUIAKOCTEH U TBEPABIX TEIL.
CocraBnsars Tabnuiy. OnuceiBaTh MEXaHUYECKHE CBOMCTBA TBEPBIX TEII.
HccnenoBaTh aHU30TPOINUIO CBOMCTB HEKOTOPHIX TBEPIBIX TEI.

OnuceIBaTh CTPOCHUC KpHUCTAJIJIOB. Paznmmuars KpUCTATNIMYCCKUC n
amop(dHbIe TBEPIBIC TETA.

[lepeuncnsaTh XapakTEepUCTUKN MEXAHUUYECKUX CBOMCTB TBEP/BIX TEIL.
[TpuBOIUTE PUMEPHI YIIPYTOH U HEYNIPYTOH NedhopMaIuu Tell.

[lepeuncnsaTb BO3MOXKHbBIE A€(PEKTHI KPUCTAITMUYECKON PELIETKH.
NnnroctpupoBath 1eEeKTh KPUCTALTUIECKON PEIIETKH ¢ IIOMOIIHIO MOICIIH.

Haxonute B HMHTEepHETE M JOMOJHHUTENBHON JUTEpPAaType CBEICHUS O
CBOMCTBAaxX W MPUMEHEHHWU aMOP(HBIX MAaTEpUAJIOB M KUIAKUX KPUCTAIIIOB.
Bocnpunumare,  aHanu3upoBaTh, mepepabaTbiBaTh U MPEIBIBIATH
MH(OPMAIIHIO B COOTBETCTBUU C MIOCTABJICHHBIMU 3a1a4aMu

OcyiecTBISITh HaOMIOIEHNE 32 POCTOM KpHCTaJlJIa U3 pacTBOpA.
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AHAIM3UPOBaTh  OTAEIBHBIC  JTAllbl,
HaOJIIOICHHUS.
OnwuchIBaTh pe3ysbTaThl HAOIIOACHHU.

PaboraTh B mapax

UHTEPIPETUPOBATh  PE3YJIbTAThHI

OCHOBBI TEPMOJAWHAMUKH (14 U)

TepmonuHamu-
YJeCKUU METOJT

Tepmonnnamuka. TepMonuHamuyeckas
cucrema. PaBHOBECHOE M HEPABHOBECHOE
cocrosHus. M3onupoBanHas
TEPMOJAMHAMHUYECKAs cucTeMa. BHyTpeHH A
sHeprus. KoimyecTBo TEmoTs!

HccnenoBaTh SKCIIEPUMEHTATIBHO TEIJIOBBIC CBOMCTBA BEIIECTBA.
Onpenensate padboTy 1o rpaduky mporecca.
W3MepsTh KoJIMYecTBa TEIJIOTHI B IPOIleccax TIUIonepe1aun

[TepBbIii 3aK0H

3akoH coxpaHeHust sHepruu. [lepBolil 3aKoH

PaccunThiBaTh M3MEHEHUS BHYTpeHHeﬁ OHCPI'ur TCII, pa60Ty " IICPpCaaHHOC

TEPMOANHAMHUKHI TePMOJMHAMHKHU. BeuHbIil 1BUraTeNh NEPBOTO KOJIMYECTBO TEIJIOThl HAa OCHOBAHMHU IEPBOTO 33aKOHA TEPMOAMHAMHKHU.
pona. Luknnueckue npoueccsl. Pabora npu [IpuMeHATH nepBbIN 3aKOH TEPMOJUHAMUKH K Pa3IM4YHBIM IIpOLIECCaM.
UKJIMYEeCKHX Tporeccax. [I[pumenenue nepporo | Mcnonb30BaTh TaOIHIIBL.
3aKOHAa TCPMOJMHAMUKU K pa3JIMYHbIM PaccunTriBaTh pa60Ty IIpHu NSMCHCHUU o0Bbema rasa.
npoueccam. M3oTepMudeckuii mporecc. Pemats 3amaun
N3oxopHslit mporiecc. AauadaTHBIN mporecc

TemoemMKoCTb KonngecTBo TEIIOTHI U yelIbHAs PaccunThiBaTh KOJMYECTBO TEIUIOTHI, HEOOXOJUMOM MAJIsi OCYLIECTBICHHS

NACAJILHOIO ra3sa

TEIJIOEMKOCTh. Y paBHEHHE TEIIOBOIO OaaHca.
TemnoeMKoCTh HAEaIBHOTO Ta3a Mpu
MOCTOSIHHOM 00beMe. CTeneHn cBOOOIbI.
Pacnipenenenue sHEpruu 1o CTENEHIM CBOOOIbI.
TennoeMKoCTh MHOIOaTOMHBIX I'a30B.
TennoeMKoCTh HEaIbHOTO Ta3a Mpu
IIOCTOSIHHOM JiaBJIeHUU. MoJsipHas
TEIIOEMKOCTh. Y paBHeHHe Maiiepa. Pabota rpu
aguabaTHOM Tipouiecce. VpasHenue [lyaccona

3aJIaHHOTO Ipoliecca C TEeIIoNnepeaayei.

OmnpenensaTb KOJIMYECTBO TEIJIOTHI, HEOOXOIUMOM JJsi OCYLIECTBICHUS
mpolecca MPEeBpalleHns] BEIIECTBA U3 OJHOIO arperaTHoro COCTOSHUS B
npyroe. Mcnonb3oBaTh Tabauipl. COCTaBIATh ypaBHEHUE TEIUIOBOro OanaHca

Tennosrie

TerutoBoii nBuraresns. Pabouee Telo.

Ha3eiBaTh 371€MEHTHI TEIIOBBIX MAIIIMH.
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MalllMHBbI

Tepmoctar. KoadduiimeHT mone3Horo qeiHCTBUSI.
Huxn Kapuo

OOBSACHATH MPUHIUI ICHCTBUS TEPMOCTATA.
PaccunteiBaTh KOAQOUIIUEHT MOIE3HOTO JEHCTBUSL

Bropoii 3akoH

HeoOpatumblie 1 00paTUMBbIE TPOLIECCHI.

OnuceiBaTh HeoOpaTuMble Mpouecchl. DopMynIHpoBaTh BTOPOM 3aKOH

TCPMOJIMHAMUKH BepositHOCTh coObITHS. BTOpO# 3aK0H TEPMOAMHAMUKH.
TEPMOJIMHAMUKH. Y CTPOMCTBO U MPUHLIUIT OOBACHATP NTPHHIMI JEHCTBUS TEIUIOBBIX MamuH. Beraucnsate KITI.
JICUCTBUS TEIUIOBBIX MAILIUH. X0/100U/IbHblE Jloka3pIBaTh HEBO3MOKHOCTh CO3/IaHUS BEUHOT'O JBUTATEIs.
Mauwiunsl. Pabouutl yuki Xo100unbHOU Mawutel. | Y4acTBOBaTh B IUCKYCCHH O TIPOOJIEMaxX SHEPTETUKUA U OXPAHE OKPYKarolen
Xonoounvrulii koagpuyuenm. Tennosoii Hacoc. | Cpeibl, BECTU AUAIIOT, OTKPHITO BBIPAXKATh U OTCTAMBATH CBOIO TOUKY 3PCHHSI,
Omonumenvhwiii Ko3hduyuenm. Termossie BBICJTYIIIMBATh MHEHUE ONIMOHEHTA.
MAalIuHbI U 0XpaHa npuposl. [[apHUKOBBIN Haxomute B VHTepHETE UM JONOJHUTENBHOW JIUTEpPAType CBEIEHUS O
s ekt rI00ATFHOM MOTEIUICHUH. BocipuHUMAaTh, aHATM3UPOBATh, MepepadaThBaTh

Y TIPEABSIBIATH HHGOPMAIIUIO B COOTBETCTBUH C TTOCTABJICHHBIMU 3a/1a4aMHU
SQJEKTPOANUHAMMKA (54 4)
9JIEKTPUUYECKOE MOJIE (16 4)
DneKTpocTaTuKa OnekTpuueckuii 3apsia. /[Ba Buna HabGmronate B3aumonelcTBUE 3apshkeHHBIX Tenl. MccienoBaTh  sBIEHUE

IEKTPUYECKUX 3apSA0B. DIEKTPOCTATHIECKOE
B3aMMOJEICTBHE. 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsaa. 3akoH Kyiona.
KynonoBckue cuiibl. DieKTpudecKas
noctostHHas. [IpuHIMn cynepno3snunn

QJICKTpHU3allu IIpU COIPUKOCHOBCHHHU. HaseiBath croco0bt SJICKTpU3alluun

ten. IlpumeHsTh SnexkTpoMeTp Uil OOHApYKeHUS U U3MEpEeHUs
3JIEKTPUYECKOTO 3apsaa.

DopMyJIHPOBATH U JOKA3bIBATh 3aKOH COXPAHEHHUS 3apsa.

@opmyIHpoOBaTh M 3aNKChiBaTh 3akKoH KynmoHa. BbeIYUCHATH  CHIIBI

BBaHMOHeﬁCTBHH TOYCYHBIX DJICKTPUICCKUX 3apsa10B

DNEKTPUYECKOE MOJIE: CTATUYECKOE U
nepeMmenHoe. Teopus nansHOAEHCTBUSA. Teopus
6nuskoaericTBus. Hanpsok€HHOCTD
ANEKTPUYECKOTO 1oJs. [IpuHumn cynepnosuuuu
nosiei. CuoBbie TMHUM 1107151, OAHOPOAHOE U
HEOJHOPOIHOE AIIEKTPUUECKOE I10JIE

Omnpenensats HanpsKEHHOCTh AIEKTPUYECKOTO MOJS OJAHOIO U HECKOJIBKUX
TOUYEYHBIX 3aps10B.

N3o0paxkaTh rpaduyecku JHMHUU HANPSHKEHHOCTH HIIEKTPOCTATUYECKOTO
noJisi. OOBSICHATH NPUHIIMIT CYHEPIO3UIINN TOTIeH
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IToTok BekTOpa HarnpsKEHHOCTH. Teopema
I'aycca. [ToBepXHOCTHAs IIIIOTHOCTH 3apsa.
IIpumenenue Teopemsl ['aycca k pacuery nosei

dopmynupoBathk Teopemy ['aycca.
IIpumensarts Teopemy ['aycca k pacuery nosuen

PaboTa no nepemenieHuo 3apsia B OJHOPOTHOM
3JIEKTpUYECcKOM ToJie. PaboTa B mosie ToueyHoro
3apsna. [loTreHnmanpHas SHEprus 3apsja B
ANeKTpUUecKoM noJie. [loTenmuanpHas sHeprus
B3aUMO/ICCTBUS TOUCUHBIX 3apsJIOB.
[ToTeHman 3MeKTPOCTATUIECKOTO TOJIA.
Pa3nocTh noteHnuanoB (HanpsHKeHHE).
DKBUIMOTEHIIUATIbHBIE TOBEPXHOCTH CBA3b
MEX1y HAMPSKEHHOCTHIO AIEKTPUYECKOTO MOJIS
Y Pa3HOCTHIO MOTEHIIMAJIOB

IIpoBOAUTH aHAJIIOTHIO MEXKIY CHJIAMHU I'DABUTALMOHHOIO M JJIEKTPUUECKOTO
B3aMO/EHCTBHUA.

PaccuuThiBaTh paboTy B MOJIE TOYEUHOTO 3apsiza.

[Toka3bIBaTh CBSA3b MEXKAY pabOTOM U MOTEHIMAILHOM dHEprueH.

BpluucnaTe DOTEHIMAI NEKTPUYECKOTO TIOJ OJHOTO M HECKOJBKHX
TOYEUYHBIX JJEKTPUYECKUX 3apsAJ0B. BBUMCIATE Pa3HOCTh ITOTECHUUAIOB H
paboTy 10 NMepeMEILEHUIO 3aps/a B 3JEKTPOCTATHUECKOM TIOJIE.

N3mepaTe pa3HOCTh NOTEHIMAIIOB

Onextpu3zanus ten. [IpoBogHukY 1
TVDJICKTPUKHU B DJIEKTPUIECKOM ITOJIE.
DJIEKTPUIECKOE TOJIe 3aPSHKEHHOTO
MPOBOJISIIIETO IIapa. DIEKTPOCTaTHIECKAs
uHaykys. [lonspuszanus AUAIEKTPHKOB.
JuanexTpudeckas IpOHULIAEMOCTh BELIECTBA

OnwuceiBaTh SIBJICHHUC BHCKTpOCTaTquCKOﬁ CpaBHI/IBaTB

WHIYKIIUH.

pacmpesneneHue 3apsga B HEMPOBOMSAIINX  TeJax,

TMIOMEMIEHHBIX B AIIEKTPUUECKOE TOJIE.

IpOBOAAIINX n

OnuceIBaTh pacnpeneneHue 3apsiia B IpOBOASIIUX TelaxX pa3InyHON (OPMBI.
[IpuBONTE IpUMEPHI MPAKTUUECKOTO TPUMEHEHHUS (MOJTHUEOTBO/)

OnekTpoéMKocTb. KoHieHcaTopsl.
[locnenoBarenbHOE U MapauieibHOE
COEJIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.
IIpumenenue ousnexmpuxos.
Cecnemooanexkmpuxu. Ilbezoanexmpuueckuil

aghghexm

Boruucisate EMKOCTh KOHJEHCATOPA C U3BECTHBIMU T'€OMETPUUYECKUMU
napamerpamu. OnpenensiTe 3apsi KoHaeHcaropa. OnuchiBaTh yCTPOUCTBO
KOHJIEHCATOpA.

OnuceIBaTh ¥ CPaBHUBATH KOHACHCATOPHI PA3HONW KOHCTPYKITUH.
PaccuuteiBaTh EMKOCTH OaTapen KoHAeHCATOPOB. ONpenensiTh SHEPTUIO
AIEKTPUIECKOTO TOJIS 3apsKEHHOTO KOHJIEHCATOPA.

N3mepsTh 2JIeKTPOEMKOCTh KOH/ICHCATOPa.

PaccunThIBaTh SHEPTUIO 3JIEKTPUUECKOTO MOJIS.

Pemars 3amaun.
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Haxomute B VHTEpHETE M AOIMOJHUTENBHON JUTEpaType MH(MOpMALNIO 00

HUCTOPUU H3y4YeHUs JIEKTPUYECKUX SIBJICHUM. BocnpuHumars,

aHaM3UpoOBaTh, IepepadbaTeiBaTh H  OPEAbSBIATH HHGOpMAIMIO B

COOTBETCTBHHU C ITOCTABJICHHBIMH 3aJJa4yaMi

IMOCTOSITHHBIN AJIEKTPUYECKHUI TOK (12 4)

(DnexTpoauHaMHK
a) [locrosiHHbII
BIEKTPUYECKUI
TOK. 3akoH Oma

DJIEKTPUUYECKUI TOK. DJIEKTpUUECcKas Lelb.
HcTounuky noctossHHOro Toka. Cuiia Toka.
DIEKTPOABUIKYIIAS CUJIA UCTOYHHKA. Y CIIOBHS
CYILIECTBOBAHUS AJIEKTPHUUECKOTO TOKA.
ConpoTusieHe MPOBOJHUKOB

HaspiBaTh yclioBus, HEOOXOAWMMBIE MJisi CYIIECTBOBAHHUS DSIEKTPHUECKOTO
TOKa B TPOBOJHUKE.

N3MepAaTh cuily TOKa M HaIlIPSHKEHUE HA YYACTKE AJIEKTPUUYECKON LIETH.
CTpouTh BOJIT-aMIIEPHYIO XapaKTEPUCTUKY. BHIMOTHATE pacy€Thl CHUII TOKOB
Y HANPsDKEHUW HAa YYacTKaXx JIEKTPUUYECKUX Lener. PaccunTriBaTh
CONPOTHUBIICHUE y4acTKa LENH MPHU MOCIEA0BATEIbHOM U NapaJlIeIbHOM
COEMHEHUH €0 DJIEMEHTOB

PaboTta 1 MOITHOCTH ANEKTPUUYECKOTO TOKA.
3akon JIxxoyns—IJlenmna. TernoBoe nericTBue
AIEKTPUYECKOTO TOKa. 3akoH Oma JIJ1sl TOJTHOU
JIeKTpUYecKoi 1eru. KopoTkoe 3aMbIkaHne

OOBACHATDH, OT Yero 3aBUCUT paboTa Toka. ONUCHIBaTh Pa3IUYHbIEC 1EHCTBUSA
TOKa U MX NpPUMEHEHHE. BBIUNCIATH KOJIMYECTBO TEIUIOTHI, BBIJAENIAEMOI
MPOBOAHUKOM. OMpenensiTh MOITHOCTh 3JIEKTPUYECKOT0 TOKa.

N3mepsate DJ1C u BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3aliChIBaTh
1 IPUMEHATH 1 pacuéToB 3aKkoH OMa JUIs [TOJIHOM 3JI€KTPUUECKOH LIEeTH.
OnuceiBaTh yCTPOWCTBO Pa3IMYHBIX UCTOUYHUKOB Toka. CobitoiaTh npaBuia
TEXHUKM O€30MacHOCTH U TMpaBWia TMOAKIIOUEHHs TIpu pabore cC
HUCTOYHUKAMHU TOKa.

Pemate 3agauu

[TocnenoBarenbHOE U apallIeIbHOE
COeIMHEHUE MPOBOIHUKOB. Paciupenue
MpeJIesioB U3MEPEHUs aMIepMeTpa 1
BosibT™MeTpa. [IpaBuna Kupxroga

®opmynuposats npaBuia Kupxroda.

N3obpaxkare rpaduuecku LEeNMd C TapajUICIbHBIM W TIOCIEI0BATEIHHBIM
COETUHEHUEM MPOBOTHUKOB.

OOBSCHATH pa3IHdre MEXKIY PEOCTATOM U TTOTCHIIHOMETPOM.

PaccunthiBaTh UIYHTHI W J00ABOYHBIE COMPOTUBIEHUS U PACHIMPEHUS
MIPEICIIOB H3MEPEHUS aMIIEPMETPOB U BOJIBTMETPOB.

Pemarp 3a1aun Ha HAXOXKACHHUE COMPOTHUBIICHUS CIIOKHBIX IIeTIeH

37




IJEKTPUUECKUN TOK B PA3JIMYHBIX CPEJAX (7 1)

DnexTpuuecKui
TOK B Pa3IMYHBIX

DnekTpuyeckui Tok B metauiax [Ipupona
ANEKTPUYECKOT0 TOKa B MeTaiiax. CKopocTh
pacnpocTpaHeHUs TOKa B MPOBOJHHUKAX.
DJEeKTpOHHAs MPOBOJUMOCTb METAJLIOB.
3aBUCHUMOCTh COTMPOTUBIICHUS ITPOBOIHUKA OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

OnwuchIBaTh MEXaHU3M MPOBOAMMOCTH METAUIOB H €€ 3aBUCUMOCTHU OT
temreparypsbl. [IpuBoAUTE pUMEPBI TPUMEHEHHS CBEPXIIPOBOIUMOCTH.
CocraBnarh TabIULy JUIsl CpPAaBHEHUS IPOBOJAMMOCTH Pa3IMUHBIX CPEL.
Haxoauts B IHTEpHETE U JOTOIHUTEIBHON TUTEpaType HHPOPMAITHIO 00
HUCTOPUHU U3YUYCHUSA DJICKTPUICCKHUX SIBJICHUH. BOCHpI/IHI/IMaTI),
aHAJM3UPOBATh, IEpepadaThIBaTh U MPEABABIATh HHPOPMAIIHIO B
COOTBETCTBHH C TIOCTABJICHHBIMH 32/1a4aMHU

DNEKTPUUECKU TOK B paCTBOpaxX M paciiaBax
3eKTponuToB. 3akoH Dapazes.
DNEKTPOIUTHYECKAS TUCCOLIUAITHS.
Onekmpoaus. Ilpumenenue snekmponusza

CpaBHMBATh AJIEKTPOIPOBOIHOCTH BOBI U PACTBOPA COJIM UJIA KHCIIOTHI.
®opmynnposars 3aKoH Papaznes

Tok B razax. Bunel noHH3anum.
CaMOCTOSTENLHBINA U HECAMOCTOSATEABLHBIN
paspsiabl. Buasl caMOCTOSATENBHOTO pa3psaa.
IIna3zma

HabutoiaTe caMoCTOSITENIbHBIN U HECAaMOCTOSITENIbHBIN pa3psabl, OObSICHSTD
UX BO3HUKHOBEHHE.

[IpuBOANTE IPUMEPBI U3 OKPYXKAIOIIEH KU3HH.

Haxoaute B IHTepHETE U TONOJIHUTENBHOM TUTEpaType HH(pOpMaLHO 00
HCTOPUU U3YyUEHUS DJIEKTPUUECKUX sIBJIEHUI. BocipuHUMAaTh,
aHaJIM3UPOBaTh, IepepadaThIBaTh U MPEABABIATh HH(POPMALIHIO B
COOTBETCTBHUH C ITOCTABJIEHHBIMH 3a/lad4aMH

DIIEKTPUYECKHI TOK B BaKyyMe. DJIEKTPOHHAS
sMHUCCHs. TepMOIIIEKTPOHHAS YMUCCHS.
DNEeKTPOHHO-TTy4YeBasi TpyOKa. DJIEeKTPOH.
OTKpbITHE DJIEKTPOHA. Y IE€IBHBIN 3apsy
anekTpoHa. Karoansle nmyun

HabGmonate ¥ OOBSICHATH TEPMOANIEKTPOHHYIO AMuUccHI0. OmnuchBaTh
YCTPOWCTBO AIEKTPOHHO-TYy4eBOM TPYOKH, HaOII01aTh €€ paboTy

[TonynpoBoIHUKHU. 3aBUCUMOCTh
CONPOTHUBIICHHUS MMOTYITPOBOJIHUKOB OT BHEIIIHUX
ycioBuil. TepMope3ucTopsl U GOTOPE3UCTOPHI.
[Tpupona seKTpruyecKkoro Toka B

OOBACHATH 0COOEHHOCTH NMPOBOAUMOCTHU MOTYIIPOBOJHUKOB U
HE00X0AMMOCTh BBE/ICHUS B HUX NpuMeceil. HabmtoaaTe 3aBUCMMOCTD
COTIPOTHUBIICHUS TOJTYIIPOBOJHUKA OT TEMIEPATYPhl U OCBEIIEHHOCTH.
OnuceIBaTh CBOICTBA p — N-Tepexoa U MPUHLIUI padOThl AUOAA U
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nostynpoBoiHukax. CoOCTBEHHAs! U MPUMECHAs!
MPOBOJIUMOCTb. OJTHOCTOPOHHSISI TPOBOJIUMOCTh
KOHTaKTHOrO cios. p—n- [lepexon.
[TomynipoBoiHuKOBBIH 1uoa. Koaddunment
BIIpAMIIEHUS. TpaH3uCTOp, €ro YCTPOICTBO.
Humeepanvuas cxema

Tpan3ucropa. [IpoBoauts nzmepenus u crpoutb BAX auona. [lepeuncnsats
MOJIYIIPOBOTHUKOBEIE MPUOOPHI U 00JIACTH X TPUMEHEHHUSI.

Haxonute B HHTEpHETE W [ONOJHUTEIBHOW JIMTEPATYPE CBEIACHHS 10
Bocnpunumars,

3aJlaHHOM  TeMe. nepepabarbiBaTh U

IIpCABABIATH I/IH(l)OpMaHI/IIO B COOTBCTCTBHH C IIOCTABJICHHBIMU 3aJa4YaMH

AHaJIM3UPOBATD,

MATrHUTHOE TOJIE (9 4)

MaruuTtHoe 1oJje

MarnuTtHoe B3aumo ieiicTBUe. MarHuTHOE MOJIe.
Cwia Amnepa. MHAyKIys MarHuTHOTO MOJIA.
Jlunuun marauTHOM MHAYKUMH. OTHOPOIHOE
MarHuTHoe mose. MaruutHeIi notok. Buxpesoe
nosie. MarHuTHOE 1oJie ToKa. J[BrkeHue
3apPsKCHHBIX YaCTUIl B MArHUTHOM I10JIC. Cuna
Jlopenua. L{uknoTpoH. Y nenbHbIN 3apsi
AJIEKTPOHA

HaGntonate 1 onuchIBaTh MarHUTHBIE B3aUMOACHCTBUSL.

CpaBHUBATB 3JIEKTPUUECKOE U MATHUTHOE MOJIS.

BbruncnsaTe cuily, IEHCTBYIOIIYIO HAa IPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
HccnenoBaTh 3aBUCUMOCTD CHJIBI AMIIEpa OT yIla MEXIY IPOBOIHHUKOM C
TOKOM W HaIlpaBJICHUEM BEKTOPAa MAarHUTHOW MHYKIUU.

Beruucnare cuiy, IEHCTBYIOIIYIO Ha DJIEKTPUYECKUH 3aps, JBHKYILIHUNICS B
MarHuTHOM IIOJIE.

Habuto1aTh OTKIIOHEHHE IEKTPOHHOTO MTyYKa MarHUTHBIM TOJIEM.

3anuceiBaTh GopMyIy JUIs onipeneneHus cuisl Jlopenna.
HCCJ’ICI[OB&TI) MOBCACHHUEC 3apsOKCHHBIX YaCTUIl B MArHuTHOM IIOJI€ IIOJ

JercTBueM cuiibl JlopeHna.

VYyacTBOBaTh B 00CYX/I€HUU BO3MOXKHOCTEH NpUMEHEHUs cuibl Ammepa u
Jlopenua.
ANEKTPOUZMEPHUTENHHBIX MPUOOPOB U AIEKTPOABUTATENS TOCTOSHHOTO TOKA.

CHIJIBI OOBACHSITD IIPUHIAIT JIeI\/’ICTBI/ISI UKIOTPOHA,

[IpuMeHsTh NPUHLMIT CYNEPHO3UINH JUIsi MAarHUTHBIX TOJIeH, cOo3aBaeMbIX
TOKaMH.

I'padmuecku n300paxarb TMHUM MAarHUTHON UHIYKIUH.

[IpoBoauTh onepanuu ¢ BEKTOpamMHu.

N3mepsaTe MarHUTHYIO HHAYKIMIO.
Pemrate 3agaun.
Haxomute B MHTEpHETE M MOMOJHUTEIBHON JUTEpaTtype uMHpOpmaimoo o0
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HUCTOPUU U3y4YeHUs JIEKTPUYECKUX SIBJICHUM. Bocnpunumars,
aHaM3UpOBaTh, IepepadbaTeiBaTh H  OPEIAbSBIATH HHOOpMAIMIO B
COOTBETCTBHUHU C IIOCTABJICHHBIMU 3a/1a4aMU
MaruuTtHoe nose B BenecTse. MaruuTHbIe CpaBHuBarb CBOICTBa (beppoMarHeTHKoB, [apaMarHeTUKOB u
CBOICTBa BellleCcTBAa. MaruuTHas JUaMarHeTUKOB.

npoHunaemMocts. [lapamarneTuku u
nuaMarHetuku. deppoMarseTuky. [JoMeHsl.
Temneparypa Kropu. ['ucrepesuc

OnuchIBaTh MarHUTHBIE CBOMCTBA BELIECTB
Haxomute B VHTEpHETE M JOMOJHUTEIBHON JUTEpaType MH(GOpMALHIO 00

HUCTOPUHU HU3YUCHUA QJICKTPHUYCCKUX SIBIICHUH. BOCHpI/IHI/IMaTI),

aHAJIM3UpPOBaTh, IepepadarTbiBaTh M NPEAbSBIATh HUH(OpMalLMIO B

COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJadyaMU

Onexmpouzmepumenvuvie npudOpbl.
Onexmpuyeckuti 0gueamesnb NOCMOSHHO20 MOKA

Krnaccudunupoats 31eKTpou3MepUTEIbHBIE TPUOOPHI.

N3mepsaTs pa3iuuHble JIEKTPUUECKUE BETUYMHBI C MOMOIIBIO CTPEIOYHBIX
W3MEPUTENBHBIX TPHOOPOB U MYJIBTUMETPA.

OOBSCHATH MPUHIIMII JEHCTBUS TeHEPaTOpa MOCTOSHHOTO TOKa

DJIEKTPOMATHUTHAA HHAYKIMA (10 )

DneKTpOMarHuT-
Hasl MHYKIIUs

SIBieHME PINEKTPOMArHUTHON MHIYKIUH. OTIBITHI
®apaned. MHnykunoHHbIN TOK. MHAYKIIMOHHOE
AIIEKTPUYECKOE M0JIE. DINEKTPOMArHuTHOE IOJIE.
3aKOH AMIEeKTpoOMarHuTHOM nHAyKuuu. [IpaBuno
Jlenna. Toku @yko

HccnenoBarts siBIeHUE SIEKTPOMATHUTHON UHIAYKLIMH.

[lepeuncnare ycnoBus, IPU KOTOPBIX BO3HHUKAECT WHAYKLUHMOHHBIM TOK B
Karymke. OnpenensaTh poJib KEIE3HOrO CEPCYHHNKA B KaTYIIKE.
@opMyNIHMpOBATh U AHATU3UPOBATH 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIUH U
npaBuiIo JIeHma.

Borauciars 9/1C nHayKimuy.

Ornpenenars HaNpaBJIEHHE NHIYKIIMOHHOTO TOKA

SBnenne caMOMHIYyKIUHU. VIHTyKTUBHOCTb.
Camonnaykuus. 3/1C camonHIyKIuy.

OHeprus MEKTPOMarHUTHOTO MOJIsl. DHEPIHs
MarHMTHOTO MOJIs KaTyIIKU ¢ TOKOM. [[oTHOCTB
SHEPruy MarHUTHOro nouis. [InmotHocTs 3HEprun
3JIEKTPOMArHUTHOIO TOJIS

HabmronaTe 1 ONMCHIBaTh SBIICHUE CAMOMHAYKIMKA. OnpenensTh
3aBUCUMOCTb HHIYKTUBHOCTH KaTYIIKH OT €€ JJIMHBI U IJIOIIaAU BUTKOB.
BBI4uCIIATE SHEPIUI0 MArHUTHOTO MOJIA KATYIIKHA C TOKOM.

Pemars 3agaun
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DnekmpudecKkuli 2eHepamop NoCMosTHHO20
moxa. [lpespawenue mexanuueckou snepeuu 6
IeKMpU4ecKyto. INeKmpoosueameis.
Muxpogon u epomxocosopumens. Macnumnas
3anuco ungopmayuu. Macnumuas namsamo
OBM. UHOyKkyuoHHblll 2enepamop
NeKMPULECK020 MOKa

OOBACHATH MPUHIUI JEHCTBUS IIEKTPOMEXAHHUECKUX YCTPOMCTB.
OmnwuceiBath  mpouecc npeoOpa3oBaHUS  MEXaHMYECKOH HHEpruu B
NEKTPUUYECKYIO.

OOBACHATH MPUHIIMITBI MATHUTHOMW 3anucy HHGOpMAaIUH.

[lepeuncnsats HOCUTENU UHPOPMAIUH.

Haxomute B HHTepHeTe W JOINOJHUTENBHOW JHUTEpaType CBEIEHHUS 10
3amaHHOM Teme. BocmpuHMMaTh, aHanM3UpOBaTh, IepepadaThBaTh U
MPEIbSIBIATH HH()OPMAIIIO B COOTBETCTBUH C ITOCTABICHHBIMHU 3aa4aMH

®U3NYECKHUN MPAKTUKYM (15 u)

OBOBHIAIOHIEE IOBTOPEHMUE (20 4)
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11 kiacc

TEMBI 115
N3YYEHUS

OCHOBHOE COJEPXAHUE MO TEMAM

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJABHOCTHU YYAIIUXCS

11 xnacce (175 4, u3 Hux 15 4 — pusnyeckuii npakTukyMm, 20 4 — 00001IaI0IIICe IOBTOPEHUE, 15 4 — pe3epBHOE BpeMmst)

SJIEKTPOMAI'HUTHBIE KOJTEBAHUSA U BOJIHBI (67 1)

JIEKTPOMATHUTHBIE KOJIEBAHUS U ®U3NUYECKUE OCHOBBI DJIEKTPOTEXHUKH (20 1)

DNeKTpOMarHuTHbIE
Kose0aHusl.
[lepemenHblli  TOK
(154)

Komnebarenpuass cucrema. CBoOOmHBIE U
BBIHY)KJICHHbIE KoyieOaHus. ['apMoHuueckue

Kose0aHus. XapakTepUCTUKU FrapMOHUYECKUX

HasbiBath 0011IM€ CBOHCTBA KOJIEOATEIBHBIX CUCTEM.
BI)IIIGJI?ITI) YCJI0BUsT BOBHUKHOBCHUA CBO6OI[HBIX 1 BBIHYKICHHBIX KOJI€68,HI/H>'I,
3aTyXaroux KoJeOaHuu.

KoleOaHMWii: aMIUITyJda, 4YacTora, (asa, | Pacrio3HaBaTh SBIEHHE IO €r0 ONPEAEICHHUIO, ONMCAHUIO, XapaKTEPHBIM
CIIOCOOBI npeaACTaBJICHUA KoJie0aHui. Ipru3HaKaM, MPUMCHATb UMCIOIIHWECCA 3HAHUA JIA 00BICHEHHUS mponeccoB 1
Crnoxenue KoJ1e0aHuH. [TpuHuMI | 3aKOHOMEpHOCTEH

cynepno3uumu. JInHelHsle cucTeMsl

KonebarenbHblii KOHTYP. Cob6oanble | HabmogaTh oclmiiorpaMMbl TapMOHHYECKUX KOJIEOaHUH CHITBI TOKA B IIETIH.
3JIEKTPOMAarHUTHbBIE kosiebanus. | Onpenensars Nepuo/i, 4acTOTy, aMIUIUTY Ty KOJIeOaHUH.

[IpeBpamienus DHEPruu npu | M300pakath cxeMy KoJie0aTeIhbHOTO KOHTYpa M OIMUCHIBATH MPHHIUI €ro
DIIEKTPOMArHUTHBIX KoJeOaHusX. | paboThI.

3aTyxaromue MeKTPOMarHUTHBIE KOJIeOaHusl.
CobOcTBeHHass 4YacToTa 3JEKTPOMAarHUTHBIX

Kosie0aHui B KOHTYpe. YpaBHeHue
KOJIeOaHUH. ®opmyiia Tomcona.
Aemoxkonebamenvhbiii 2eHepamop
He3amyxaouux 971eKMPOMASHUMHBIX
KoneOaHull

N3MepsaTh 2IIeKTPOEMKOCTh KOHACHCATOPA.

I/I3Mep$ITI) I/IH)IYKTI/IBHOCTI) KaTYIHKI/I.

OnpenensTh polib KOHACHCATOpAa W KATYIIKH B paboTe KoJaebaTeabHOTro
KOHTYypa.

AHanu3upoBaTh MPEBPAIICHUS YHEPTUU MPHU dIEKTPOMATHUTHBIX KOJIeOaHUsX.
[IpoBOANTH aHANOTHIO MEXAY MEXaHHYECKUMU U DJIEKTPOMArHHUTHBIMHU
KOJICOAHMSIMU.

3anuchIBaTh YPaBHCHHS 3JICKTPOMArHUTHBIX KOJICOAHUH.
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BeBoauts hopmyny Tomcona.

O6ocHOBBIBaTH HEM30EKHOCTD 3aTyXaHUsI CBOOOJHBIX KOJICOAHUH B peaIbHOM
KoJIeOaTeIbHOM KOHTYPE.

Pemrate 3agaun

Brinyxiennnie
KoJe0aHus.

AJICKTPOMAarHUTHBIC
Butok B OJIHOPOJTHOM
MAarduTHOM  IIOJIE.

IlepemeHHBIT  TOK:

KoJIcOaHHMsI CHJIBI TOKa WU HAITPS>KCHUA.

[HelictByronue
HaITPsS>KCHUA.

AKTHBHOE COINPOTHUBIICHHUE.

3HAUEHUS CWJIBI TOKAa |
NHnykTHBHOE U €MKOCTHOE COMPOTHUBIICHHUS.
Karymka MHIYKTUBHOCTH M KOHJEHCATOP B

LCIIHU IIEPEMCHHOT'O TOKa

HaOmronats ocrtorpade KoJieOaHuii

3anuceIBaTh YpaBHCHHA KOneOaHuH CHJIBI TOKa U HaIlIpsAKCHUA B LCIIH

Ha pa3BEPTKY HalnpsKEHUs.
MEPEMEHHOr0 TOKa ¢ y4€ToM caBura as.

OOBACHATD (PU3UYECKHIA CMBICI YaCTOTHI IEPEMEHHOTO TOKA.

PaccuutbiBaTh 3HAYEHUS CWJIBI TOKAa W HANPSDKEHUS HA DJEMEHTax Uenu
IIEPEMEHHOT'0 TOKA.

Onpenenstb posb KaTylIKM HMHIYKTUBHOCTM M KOHJEHcaTopa B pabore

K0J1e0aTEIbHOI0 KOHTYpa. Breraucnars €MKOCTHOE n HHAYKTUBHOC
COIIPOTUBJICHHUAL.

3anmceiBaTh 3ak0H OMa JJIg TSI IICPEMCHHOTI'O TOKaA.

BreinmonHaTe  3amaHus OKCIICPUMCHTAJIIBHOT'O  XapaKTEpa, aHAJINU3UPOBATH

OTJIeJIbHBIE 3TAIbI IPOBEACHUS UCCIIEI0BAaHUIN, HHTEPIPETUPOBATH PE3YIbTAThI
Ha0JII0/IeHUs] WIH ONBITOB. 3MepsATh MHAYKTUBHOCThH KaTYIIKH.

OcBauBaTh IpHUeMbI pabOTHI € AIEKTPUIECKUMH PUOOPaMH.

CobmroiaTh npaBuia padoTel ¢ 000pyL0BaHUEM

[locnenoBarenvHass W napajjieibHas LENH
MepEMEHHOT0 TOoKa. 3akoH OMa s uenu
nepeMeHHoro toka. llonHoe comporuBieHHe
[IETH TIEPEMEHHOTO TOKa. MOIIHOCTh B IIETIH
MEPEMEHHOTO TOKa. AKTHBHAs MOITHOCTb.
Koaddunment moutHoctn

Paznuuare mocnenoBaTenbHOE U MapalIENbHOE COSAMHEHUE BJIEMEHTOB LIETIH
IIEPEMEHHOTO TOKA.

Bb1uucisTe nojiHOE CONMPOTUBIIEHUE LETH.

OcBauBaTh IpUeMbl pabOThI C 3IEKTPUUECKUMH IPUOOPAMH.

CobmroiaTh npaBuiia paboTel ¢ 000PyA0BAHUEM.

Pemate 3amaun Ha 3akoH OMa Ji71s1 IeMW IEPEMEHHOTO TOKA

Pe3oHaHC B 2JIEKTpHYECKUX LIETISIX
IIEPEMEHHOT0 TOKa. Pe30HaHCHas yacToTa.
Pe3onaHc HanpspKEHU U TOKOB

HccnenoBaTh sIBI€HHE IEKTPHUUECKOTO PE30OHAHCA.
Bbienars ycioBusi, MpH KOTOPBIX MOXKHO HaOMIONaTh SIBICHHE pPE30HAHCA.
PaccunThIiBaTh pE30HAHCHYIO YacTOTY.
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HazbiBaTh 00acTu npyUMEHEHUs pE30HAHCa

duznueckue
OCHOBBI
AJIEKTPOTEXHUKHU
(59)

Tpanchopmarop. Koaddunuent
TpaHchopmaIum.

[TpousBojcTBO, Iepeada U NoTpedIIeHUE
AJIEKTPHUYECKON DHEPTUU

HccnenoBaTh YCTPONCTBO U MIPHUHIIUIL ACHCTBHS TpaHCcHopMaTopa.
Breruucnsates koadpuimenT tpancopmanum.

BoinonHATe  3aJaHUA  OKCIIEPUMEHTAIBHOTO  XapakTepa,
OTJIEJIbHBIE ATAIbI MPOBEACHUS UCCIIEI0BAaHUN, HHTEPIPETUPOBATH PE3YIbTAThI
HaOJII0/ICHUS WIIN OTIBITOB.

AHAJIN3UPOBATH

OmnpenensTh YUCIIO BUTKOB B 0OMOTKax TpaHchopmaropa.

OcBauBaTh IpUEMbI paOdOTHI ¢ IEKTPUICCKUMHE MPUOOPAMH.

Cobumro1aTh paBuiia padoThl ¢ 000PYIOBAHUEM.

OnuceIBaTh MPUHIIMI JESHCTBHUS T€HEPAaTOpa MEPEMEHHOTO TOKA.

CocraBnsathe cxembl npeodpazoBanusi sueprun Ha TOL[ u Ha I'DC, a Takxke
CXeMy Iepelayd M TOTPeOJICHUS SJIEKTPOIHEPIHH, Ha3bIBaTh OCHOBHBIX
MoTpeduTeNneit AMEKTPOIHEPTHH.

[lepeuncnsaTh NPUYUHBI MOTEPh SHEPTUM M BO3MOXKHOCTH [JIsl TIOBBIIICHUS
3¢ (HEeKTHBHOCTHU €€ UCIIOIb30BAHMUS

SJEKTPOMATHUTHBIE BOJIHBI U ®U3NYECKHUE OCHOBBI PAJMOTEXHUKH (11 4)

DNeKTPOMarHuTHHIE
BOJIHBI (6 1)

OTKpbITHE 3JIEKTPOMArHUTHBIX BOJH. Teopus
OJM3KOAEUCTBHS U TEOPHUS AATBHOACHCTBUS.
I'unoreza MakcBeria. D1eKTpOMarHuTHOE
noJie. BuxpeBoe anekTprueckoe mode.
OnexTpoMarauTHas BosiHa. CKOpoCTh
pacrpoCTpaHEeHHS U CBOMCTBA
OJICKTPOMArHMTHBIX BOJIH.
DKCcIepUMEHTAIbHOE OTKPBITHE JJIEKTPO-
MarHuTHBIX BOJIH. CIEKTp 3IEKTPO-
MarHuTHBIX W3Ty4eHuH. /namna3onsl
QJICKTPOMArHUTHBIX BOJIH U UX CBOMCTBA

W3znaraTth cyTh runoTe3sl MakcBesia.

OOBACHATH B3aMMOCBSI3b IEPEMEHHBIX JIEKTPUUECKOTO U MarHUTHOT'O MOJIEH.
N300paxkaTh cXeMy paclnpocTpaHeHHs U TpapuK H3MEHEHHH BEKTOPOB B
BOJTHE.

Hepe‘-H/ICJ'IﬂTB CBOMCTBa OJICKTPOMAardHuTHBIX BOJIH.

HaGmomate mormnomieHue, OTpakeHHe, NpeJoMIIeHHe, HUHTepdepeHnio,
TUGPAKIUIO U MOISPU3ALINIO 3JIEKTPOMAarHUTHBIX BOJIH.

CpaBHMBAaTh MEXaHHUUYECKUE U AIIEKTPOMArHUTHBIE BOJIHBI.

HccnenoBaTh CBOMCTBAa 3IEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMIIBHOTO
TeneoHa.

N300pakaTh CXeMaTUUYECKH KAy JIEKTPOMarHUTHBIX BOJIH.

Ilepeuncnars W CpaBHUBATh CBOMCTBA JJIEKTPOMArHUTHBIX M3JIy4EHUUN
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PA3JIMYHBIX JUAIIA30HOB

T'enepayus INEKMPOMACHUMHBIX ~ BOJIH.
H3znyuenue sonn. Igpghexm [lonnepa

OOBSCHATH MIPUHIIMITEI TEHEPALIUN YICKTPOMATHUTHBIX BOJH.
CpasuuBath 3¢ dekt Jloriepa ajs 3ByKOBBIX U 3JIEKTPOMAarHUTHBIX BOJH

duznueckue
OCHOBBI
PagUOTEXHUKH (5 )

N3obperenue paguo. [TpuHIUIBL
panuorene(OoHHOMN CBSI3H.

OTKpBITHIH KoJe0aTeIbHbIN KOHTYP.
TeneBunenue. Pa3zButue cpeacTs CBA3M.
Wutepuer. Pagnonokauusa. CiyTHUKOBast
cBA3b. Pagmoactponomus

OOBSCHATh TPHUHIMIIBI paaroTeaeGoHHON CBsI3u. OOBACHATH MPUHIUIIBI
paauronepeiaun U paguonpuéma.

Ha3piBaTh M OIKCHIBATH COBPEMEHHBIC CPEACTBA CBSI3U.

O6’I)$ICH$ITI) HpI/IHIlI/IH paIII/IOJIOKaIII/II/I, TCIICBUACHUS.

O3HAaKOMHUTLECSL €O cHoco0aMM HAaOMIOLEHUS KOCMHYECKHX HCTOYHHKOB
paI[I/IOI/I?,J'IyLIeHI/IH U MCTOJaMHU UX UCCIICOOBAHUA.

OTHOCUTBCS C YBaKEHUEM K YUEHBIM U UX OTKPBITHSIM.

OO0OCHOBBIBaTh BXKHOCTb OTKPBITHS JCKTPOMArHUTHBIX BOJIH JUISI Pa3BUTHS
HAYKH U TEXHHUKH

CBETOBBIE BOJIHBI (14 4)

BonHoBEIE cBOMCTBA
ceera (15 u)

Pa3BuTHe mpencrtaBieHUil O NMPUPOAE CBETA.
KopnyckynsipHass 1 BOJTHOBasl TEOpUHU CBETA.
Cxopoctp cBera. ONBITBI MO ONPEAEICHHUIO
ckopoctu cBeta. OnbiThl ['anunes, ®uzo

BoiiensaTe OCHOBHBIE ITOJIOKEHUS KOPITYCKYJIIPHOM M BOJIHOBOW TEOPHUM CBETA.
VY4yacTBOBaTh B OOCYKACHHHM ATHX TEOPUH U COBPEMEHHBIX B3IUIAJOB Ha
IIPUPOJY CBETA.

Ha3piBath (3anMchiBaTh) 3HAUCHHE CKOPOCTHU CBETA.

OnuceIBaTh OMBITHI 10 U3MEPEHUIO CKOPOCTH CBETA.

Hcnonb3oBath MHPOpPMAIMOHHBIE HICTOYHHUKH JJIs1 IOATOTOBKH K OOCYXK/IEHUIO
HCTOPHH Pa3BUTHUS IPEACTABICHHUN O IPUPOLE CBETA.

Korepentnocts. MaTEpdEpentius creta.
NuTtepdepenius B TOHKHUX TUIeHKax. [[BeTa
toHkuX WiI€HOK. Konbiia HeroToHA.
[Tpumenenue naTEpPEpEHITUH.
WNutepdepomerpsr. [IpocBeTnenne onTuku

Hab6mronate siBnenue natepdepeHImm cBeTa.

OnuceiBaTh U OOBSCHSATH SIBJICHHE UHTEP(EPEHITUH.

OOBsCHATH 00pa30BaHUE IIBETOB TOHKUX IJIEHOK U Kosen HpioToHa.

Pemarp 3a1aun Ha UHTEPEPEHITUIO CBETA.

Pacnio3naBate sBieHHME WHTEpPPEPEHIMU MO €ro ONpeACNCHUI0, OMHCAHUIO,
XapaKTEePHBIM MPU3HAKAM.

HazbiBaTh OCHOBHBIE 007aCTH IPUMEHEHHSI UHTEPPEPEHIIUU CBETA.

OTBeuaTh Ha BOMPOCHI ¥ pelIaTh 3a/1a4M, MPEAJ0KEHHbIE YUUTEIEeM
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ceera. Teopus  DpeHeis.

Hudpaxius

[TpuHumn I'toiirenca-®penens. 30HBI
Openens. Judpakius oT Kpyrioro sKpaHa u
Kpyriaoro oreepcTus. Judpakuus oT OIHOMA
mend W aByX menei.  JudpakuuoHHas

pemérka. [onoepaghus

W3znarath oCHOBHBIE TOJNOXKEHUSI Teopun DpeHenst u 0ObSICHATh HAa €€ OCHOBE
SABJICHUE JU(PPAKLIUHU CBETA.

HaGmonate siBneHue qudpakiiu CBeTa.

OnpenensaTs JUIMHY CBETOBOM BOJIHBI € TOMOLIbIO AU(PAKIIMOHHOMN PEIIETKY.
Pacrnio3HaBath siBieHHE OU(PAKLUU CBETA IO €ro ONPEAEICHUI0, OIUCAHMIO,
XapaKTepHbIM MpPU3HAKAM, MPUMEHITh UMEIOIIMECS 3HaHUA Ul OOBSCHEHUs
3TOrO SIBJIEHUS.

OcBouTh MpUEMBI pabOTHI C ONTUYECKUMHU TPUOOPAMHU.

Cobnronats mpaBuiia paboThl ¢ 000PYIOBAHHEM.

VYdacTBOBaTh B 00CYKICHHH M OOBACHATH (PU3NUECKHE OCOOCHHOCTH SBICHHS
nudpakium.

Pemate 3agaun Ha audpaxiuo cBera.

[TpuMeHATH UMeEIOIIMECs 3HAHUA 111 00bSICHEHUS rojorpadu.

VY4yacTBOBaTh B OOCYXIEHHMM M OOBACHATH (U3UYECKHE OCHOBBI 3allUCH U
CUNTBIBAHUS TOJIOTPAMM

Hucnepcusi cera. CHeKTpaJIbHBIA aHAIU3.
CrnexTpockor u criektporpad. Pagyra.
EctrecTBeHHBINT U

[Tonspusanusa  cBera.

MTOJISIPU30BAHHBII CBET. IIpumeHeHne

noJiapu3anu CBCTA.

HabimtoiaTe 1 0OBSCHATH JUCIIEPCUIO CBETA.

OOBsACHATh (PU3MUECKHE MNPUHIMIBI CHEKTPAJIBHOTO AaHajlu3a W MPHUHIIMUII
JIEWCTBUA CIEKTPOCKOMA.

[IpumeHsTh 3HAHMSI O SBJICHUM JTUCHEPCUU sl OOBSICHEHHsS 0Opa3oBaHMs
panyru.

HaGmtogate monspuzanuio CcBeTa, OOOCHOBHIBaTh BO3HHUKHOBEHHE ATOTO
SIBJICHUSI HA OCHOBE IONIEPEYHOCTH CBETOBBIX BOJIH

ONTUYECKUE IPUBOPHI (16 1)

I'eomerpuueckas
onrtuka (16 1)

I'eomerpuueckas onruka. IIpunnun depma.
[IpsAMONMHENHOCTh PACHPOCTPAHEHUS CBETA.
[IpenomiieHne M OTpa)keHHE CBETA. 3aKOHBI
OTpakeHus M IpesnomieHus csera. IlonHoe
oTpakeHHe. BookoHHas ontuka. CBETOBOMBI

[IpuMeHATh Ha IPAKTHKE 3aKOHBI OTPAKEHUSI U TIPETIOMIICHHUS CBETA.

Pemrate 3a1aun Ha 3aKOHBI TEOMETPUUYECKON ONTHUKHU.

N3mepsTh nokasaresb MpeoMIIEHUs CTEKIIA.

OnwuceIBaTh NPUHIUN pabOTHI CBETOBOIOB.

Haxonute B HHTEpHETE W [AONMOJHUTENIBHOW JUTEpaType CBEACHUSA Ha
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3aJJaHHYIO TeEMY

3epkana. Muumoe wu3o0paxkenue. Ilmockoe

Ctpouth M300paXKeHUs B INIOCKOM U CPEPHUECKOM 3epKajiax.

3epkano. Coepuueckue 3sepkana u  ux | OOOCHOBBIBATh XapaKTep N300paKeHUS.

OCHOGHbIE napamempbi. @opmyna | Onpenensats Gokyc cheprudeckoro 3epkaia.
cpepuueckozo 3epkaia. [Toctpoenue | 3anucsiBaTh GopMyIly chepruecKoro 3epkaia.
n300pakeHU B 3epKanax Pemrate 3a1aun Ha MOoCTpoeHUE U300paXKEHUH B 3epKajax
JIuH3pl W HUX OCHOBHBbIE MapaMmeTpsbl. | Paznuuare coOuparomiye 1 paccerBaroLIie JUH3bI.
Henocratku mmH3 W wux  ycrpaneHue. | CTpouts N300paKeHHUS MPEIMETOB, JaBACMbIC JTHH3AMH.
[Toctpoenne  w300pakeHWd B JMH3aX. | BRIBOAWTH M aHANMM3UPOBATH POPMYITY TOHKOU JIMH3EI.

dokycHOE pacCTOSIHUE M ONTHYECKas CHIIa

muH3bl.  QPopmyna  ymH3bL  [7naz  kak

ONTHYECKass CHCTeMa. YCTPOWCTBO TJjiasa.
Axkomomanus bnuzopykocts  u

JaJIbHO30pKOCTh. Koppekuus 3peHus

riasa.

PaccunTtbiBaTh paccTosIHUE OT JIMH3BI O U300paKEHUS IPEIMETa, ONTHUECKYIO
CUJIY U YBEJIMYEHHE JINH3BI.

Pemats 3a1aun Ha MOCTpOCHHE U300pAKEHUI B TUH3AX.

N3mepsth HoKycHOE pacCTOSHUE JTUH3BI.

[IpuMeHATh 3aKOHBI TE€OMETPUYECKOM ONTUKHM JUIsl aHajdu3a MpPOLIECCOB U
SIBJICHUM.

OnpenensTh CeKTpaabHbIE IPAHUIBI YYBCTBUTEILHOCTH YEIOBEYECKOTO TJ1a3a
C MIOMOILBIO TU(PAKIMOHHON PELIETKH.

OOBACHATP TPUUMHY OJIM30PYKOCTH M JAIBHO30PKOCTH TJia3a, MPUHIUII
KOPPEKIIMH 3PEHUS C IIOMOIIBIO OYKOB.

Pemath 3a1auu Ha cr1OCOOBI KOPPEKIIMH 3PEHUS

Toueunwvlli uUcmouHux ceema. Csemosvie

eeauuunvt. Cuna ceema. OCG@WéHHOCmb.

3axonul oceewyénnocmu

PaccuuthiBaTh CBETOBBIC BEIUUYMHEBI U peuaTth 3aa4un

OnTuueckue npubopsl. Jlyma. Mukpockor.

Temeckor. Pazpemaroriasi  crmocoOHOCTH

ONITUYECKUX MPUOOPOB

OOBACHATH MPUHLIMI PaOOTHl M HA3HAUYEHUE ONTUYECKUX MTPHUOOPOB.
KoHncTpynpoBaTe Mo€11 MUKPOCKOIIA U TEJIECKOTA.

[TpuBoAUTH MpUMEPHI TPUMEHEHHS ONITUYECKUX MPHOOPOB.

OcBouTh npueMsl paboThI C ONTUYECKUMHU TPUOOpaMHU.

[IpuMeHsATh 3aKOHBI T€OMETPUYECKOH ONTHUKU [UIl aHaiu3a MpPOIECCOB B
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ONITUYECKUX MPpHOOpax M pemaTh 3a/1auu.

Cobmro1aTh paBuiia padoThl ¢ 000PYIOBAHUEM.

Haxonutes B IHTEpHETE U AOMOIHUTEIBHOM TUTEPAType CBEIECHUS 00 UCTOPUHU
CO3JIaHMsI ONTUYECKUX IIPUOOPOB

JJEMEHTBI TEOPUH OTHOCUTEJBHOCTH (6 4)

Onementsl CTO
(6 )

QHGKTpOMaFHHTHOG II0JIC u IIPpUHOMIT

oTHocuTenpbHOCTU.  OmbIT  MalikenbcoHa.
[IpenenbHOCTE M AOCOIIOTHOCTH CKOPOCTH
ceeta. llocrynmaTel cneuuanbHOW Teopuu
otHocuTenbHOoCcTU. CoObiTHE. MHepuuanbHas

CHCTEMA OTCUYCTA

Brigensats ocHoBHBIE 3amaun CTO.
OOBACHATH SKCIIEPUMEHTAIILHBIE OCHOBAHUSI TEOPUU OTHOCUTEIILHOCTH.
dopMynMpoBaTh MOCTYJAThl U OMHUCHIBATH IKCIEPUMEHTAIBHBIE OCHOBaHUS

CTO

PenstuBucTckuii  3akoH  MpeoOpa3oBaHUS
CKOPOCTH. [Ipeobpa3zoBanus Jlopenua.
[IpocTpaHcTBO—BpeMS B CIENUATIBHON TEOPUH
OTHOCUTEIbHOCTH.

Kunematnueckue cneacTBus CHeUHAIBHON
TEOPUH OTHOCHUTEILHOCTH. OTHOCUTEIHLHOCTh
OJTHOBPEMEHHOCTH  coObITUH. 3Mepenue
pazMepoB Ten. CBs3b MEXAy COOCTBEHHBIM U

KOOpPpAWHATHOM BPEMCHHU. I/IHTCpBaJ'I

AnanuzupoBath (OpMYIy PEISTHUBHCTCKOTO 3aKOHA CIOXEHHUS CKOpOCTEH U
npeoOpaszoBanuii JlopeHa.

OnuceiBaTh peiasTUBUCTCKUE (P(EKTHl COKpAIllEHUsI pa3MEpPOB U 3aMeJICHUS
BpPEMEHH, OJTHOBPEMEHHOCTH COOBITHI

DHeprus, HAMITYJIbC u Macca B
PENATUBUCTCKON JUHAMHUKE. DHEPrusl MOKOS.
[Tonnass »Heprus. I[IpuHIMIT COOTBETCTBUS.
Pensamusucmckue 3axonvl coxpanenus. 3aKoH
B3aMMOCBSI3U MacChl U SHEPTUU ISl CUCTEMBI
YaCTHII.

DKCrepUMEHTAIIbHBIE daxThI,

MOATBCPIKAAIOIIUC 3aKOHLBL peJISITPIBHCTCKOfI

N3narate CyTh NPUHLMIIA COOTBETCTBHUS.

3anuceIBaTh BBIPAKEHUS U1 SHEPTUH MTOKOS U JUI TIOJTHOM SHEPIUH YaCTHIL.
OOBSCHATDH CBSI3b SHEPTUU U UMIIYJIbCA B PEISITUBUCTCKON JTUHAMHUKE.
[lepeuncnaTh W aHaNUM3MPOBATH 3AKOHBI COXPAHEHUS B PEJSITUBUCTCKON
JTUHAMHUKE.

[Tpumensts 3akonbl CTO 11t ananu3a GU3NYECKUX MPOLIECCOB U SIBICHUI.
Haxonute B HHTEpHETE W JONOJHUTENBHOM JIMTEpATypE CBEACHUS Ha
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Mexanuku. @ynnamenrtansHas posip CTO B
COBPEMEHHOM (hu3uke

3aJJaHHYIO TeEMY

KBAHTOBAS ®U3HKA (46 u)

CBETOBBIE KBAHTHI (9 4)

KBanToBast omnrTuka

(9 4)

Bo3HukHOBeHHEe ~ y4yeHMs O  KBaHTax.
TennoBoe wuzmydenue. AOCONMIOTHO u&pHOE
TeNno. 3aKkOHbl  TEIUIOBOTO  H3Iy4YEHHS.

['unoreza M. I1nanka. ®opmyna [1nanka

Ornpenenarb UICTOYHUKH TEIJIOBOTO U3ITyUEHHUS.
OO0bsacHATH hopMy CHIEKTpa U3TyUEHUS] HAarpeToro Tela.
O060CHOBBIBATH IKCIIEPUMEHTANILHBIE 3aKOHBI TEIUIOBOTO M3ITyYEHUSI HA OCHOBE
runoressl [Inanka.

Haxonute B HHTEpHETE W JONOJHUTEIIBHOW JUTEpaType CBEACHUSA Ha
3aJJaHHYI0 TEMY, Bocnpunumars,

nepepadbaTeiBaTh U

HUCTOPUIO OTKPBITHH.
WHPOpPMALIUIO B

aHAJIN3UPOBATbD,
PEIbABIATh COOTBETCTBUM  C
MIOCTaBJIEHHBIMU 33/1a4aMHU.

OtBeuaTs Ha BOIPOCHI U pEIIATh 33Ja4d HA 3aKOHBI TEIUIOBOIO W3JIYYEHHS,

NPpCAJIOKCHHBIC YIUTCIICM

3aKOHEI

3 dexT.

dboroaddexra. doron. KsanroBas Tteopus

DOTO3IEKTPUIECKUN

dbotorddekra. YpaBHeHue ODUHINTEHHA IS
BHemHero (Gotodpdexra. DoTOITEMEHTHI.

[Ipumenenue dpotordhdexra

Habmtonate ¢porosnexTpudyeckuit 3 pexT.

OnwuceiBath onbITE CTONETOBA.

3anuceIBaTh ypaBHEHHE DWHINTEHHA U aHAIIM3UPOBATh 3aKOHBI (oTOdPdeKTa.
PaccunThiBaTh MaKCHMaJbHYI0 KHHETHUYECKYIO HSHEPTHIO DJIEKTPOHOB TIpH
dhoTornekTpuueckoM ddexre.

OOOCHOBBIBaTH  JKCIIEPUMEHTAIILHBIE ¢doroapdexra
CroneroBa) Ha ocHOBE (POTOHHOI TeopuH cBeTa (ypaBHEHMs DUHIITEIHA).
Pemats 3anauun.

Habmtonate 1 00bACHATH paboTy POTORIEMEHTOB.

3aKOHbI (BaKOHBI
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XHUMHUYECKOE JIeHCTBHUE CBETA.
doroxumuyeckue  mpoueccbl.  OCHOBHOM
3akoH poroxumun. oTocHHTE3.

CBeroBoe masienume. OmnelT JleOenena.

KBanToBas TEOpHs CBETOBOI'O IaBJICHUA

OnuceiBaTh XMMHUYECKOE JIEHCTBHE CBETa W ero mnpumeHeHue. [IpumeHsTh
3aKOHBI KBAHTOBOW OMTHKH ]ISl aHATN3a (POTOXUMHUYECKUX TPOIIECCOB.
OnuceiBaTh U OOBICHATH ONBITHI JleOeneBa MO M3MEPEHHIO JIaBIICHUS CBETA.
Oco3HaBaTh pOJIb POCCHUICKUMX YUEHBIX B HCCIIEJOBAHMM CBOIICTB CBeTa.
OTHOCUTBCS C YBaXKEHUEM K YUEHBIM U UX OTKPBITHIM

OmnbIThl, 0OHAPYKUBAIOIINE KOPIYCKYJISIPHBIE
croiictBa cBera. Dddext Kommnrona. Ombit
bore.

Omnerrel C.M. BaswioBa. EaunHcTBO

KOPIYCKYJISIDHBIX M BOJIHOBBIX  CBOMCTB

cBeta. KopnyckynsipHO-BOJIHOBOM Jlyalu3m

Y4yacTBOBaTh B O6CY)KI[€HI/II/I COBPCMCHHBIX B3IJISI0B HA IPUPOAY CBCTA.

OOBsACHATh (U3NYECKUH CMBICI  KOPIYCKYJSPHO-BOJIHOBOIO  Jlyaju3Ma

CBOMCTB CBETA.
Haxonute B HHTEpHETE W JONOJHUTEIIBHOW JUTEpaType CBEACHUSA Ha
3aJIaHHYI0 TEMY, HUCTOPHUIO OTKPBITH.

Bocnpunumars, aHaJIM3UpPOBATH,

cBeTa nepepabarbiBaTh M NPEeIbSABIATE WHGOPMALMIO B  COOTBETCTBUU  C
IIOCTABJICHHBIMHU 3a/la4aMH.
OTHOCHTBCS C YBaKEHUEM K YUEHBIM U UX OTKPBITHSM.
Oco3HaBaTh poJIb POCCUNCKUX YUEHBIX B HCCIIEIOBAHUU CBOWCTB CBETA.
[IpuMeHsTh 3aKOHBI KBAHTOBOM ONTHKY JIJISl aHAJIN3a [IPOLIECCOB U SBJICHUIN
DU3UKA ATOMA (13 4)
Crpoenne aromoB | /lokazarenbcTBa CJIOKHOMU cTpyKTyphl | Haxomuts B IHTEepHETE U TOTIOJHUTENBHON JIUTEpaType CBEACHHUS 00 UCTOPHH
(6 u) aTOMOB. OtkpeiTHE JJIEKTPOHA. | OTKPBITHH.
[lepuognueckuit 3akoH J[.U. MenneneeBa. | OTHOCUTBCS C yBaXKEHHEM K YUEHBIM U UX OTKPBITUIM
JIunelyaTele  CHEKTPbl  WCIYCKAaHHUS U

HorJomeHus. PaanoakTUBHOCTD

Mopenb aroMa Tomcona. OnbIThI
Pesepdopna. Anepuas monens aroma.

KBanToBbie nocrynarel bopa. CraunoHnapHsie
COCTOSIHUSI. Ycnosue 4acToT.
DHEpPreTUYeCKue YypPOBHU. DHEPrEeTHUYCCKUIN

CTeKTp aTroma. Bo30yXIeHHOE COCTOSTHHE

OmnwuceiBath onbITH Pesepdopra.

CpaBHMBATh M aHAIM3UPOBATH MojeH aroMa Tomcona u Pesepdopna.
dopmynupoBaTh KBaHTOBBIE MOCTYNAThl bopa.

AHanu3upoBaTh NPEUMYILECTBA U CIOKHOCTH MOZenu atoMa bopa.
BbInonHATE pacyeTsl ¢ UCIOIb30BaHUEM MOCTYNaToB bopa
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OObsicCHEHHE TIPOUCXOKACHUS JIMHEHYATHIX

cnektpoB.  Chnektp  aroma  BOJAOpOJA.
O6o6mennass gopmyna bamemepa. ['maBHOe
KBaHTOBOE YHUCIO. [IpMHIUI COOTBETCTBUSI.

OnbiT @panka u ['epia

HaGmonate (moy4arh) U ONMKUCHIBATH JIUHEHYATHIC CIIEKTPHI.

OOBACHATH JIMHEHUATHI CHEKTp aToMa BOJOpPOJAa HAa OCHOBE KBAaHTOBBIX
nocrysaTos bopa.

PaccuuthiBaTh 4acTOTy M JJIMHY BOJIHBI HCITYCKA€MOTO CBETa IpPU IEpexoje
aTOMa U3 OJIHOTO CTallMOHAPHOT'O COCTOSIHUS B IPYTOE.

OnuceiBaTh U aHaIU3UPOBaATh ONbITH Ppanka u ['epua

OJIEMEHTHI
KBAaHTOBOU

(79)

TEeopuun

BonHOBBIE  CBOMCTBA 4acTUI[  BEILECTBA.
I'mnoresa ne bpoina. Bosssl ne bpois.
Wutepdepennus BoaH ne bpoiuna. Bomnosas
byHKIHUSA.

CooTHoIIEHNE HEOTIPENETICHHOCTEN.

KopnyckynspHO-BOITHOBOM Ayalln3m

N3narate cyts runoressl ae bpounis.

OOmBsicHATH TNpHHOMI HeompeaenéHHocTH [elizenOepra, ero poib B
IIOCTPOCHUU KBAaHTOBOM MEXaHHKH.

OOBsCHATh (MBHYECKHI CMBICI TPUHIHUINA KOPIYCKYJISIPHO-BOTHOBOTO
JyaJli3Ma CBOWCTB BEILlECTBA (MaTepHH).

Haxomute B VHTEepHETE U [JONONHUTEIBHOW JMTEpAaType CBEACHHUS Ha
UCTOpUIO OTKpBITUH. BocnpuHuMars,

IMPpEABABIATD I/IH(I)OpMaI_II/II-O B

3aJJaHHYI0 TEMY,
nepepabarbiBaTh U

AHAJIU3UPOBATh,
COOTBCTCTBHHU C
IIOCTAaBJICHHBIMU 3aJadaMu

Dnemenmul K8AHMOBOU MEXAHUKU. YpaeHeHue

LIpeouneepa. Keanmosanue 9Hep2UU.
I'nasnoe xeanmosoe uucno. Keanmoeanue
MomeHnma Opbumanvroe

K8aHmoeoe uucno. MaeHumHnoe KeaHmogoe

umnyiibca.

yucno.  Cocmosanusi amoma  8000pooq.
Ilpasuna omoopa. Cnun snekmpona. Cnum-
opbumanvHoe 83aumooeticmasue.

Ceepxmonkas cmpykmypa yposHeu

CucremMaTu3upoBaTh Marepual, BBIJIEISAS OCHOBHBIE TOJIOKEHUS KBAHTOBOM
MEXAaHUKH, TPAHULIBI IPUMEHUMOCTH.

AHanu3upoBath 00JaCTH MPUMEHEHUS 3aKOHOB KBAHTOBOW MEXaHHKHU.
[IpuBOIUTH, TpPHUMEPHI  OKCIEPUMEHTAILHOTO OOOCHOBaHUS  OCHOBHBIX
MOJOXXEHUM KBAaHTOBOM MEXaHUKH.

Haxomuts B UHTEpHETE U JOMOIHUTENBHON JTUTEpAType CBEACHUS 00 UCTOPHUH
CO3IaHuI KBaHTOBOU Bocnpunumars,

MEXaHUKU. AHAJIN3UPOBATh,

nepepabaTeiBaTh W TMPEIBSABIATH WHOOpPMAIMIO B COOTBETCTBHH  C

MOCTaBJICHHBIMH 3aJ]a4aMH.
OTHOCUTBCS C YBaOKEHUEM K YUEHBIM U UX OTKPBITHSIM
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*MHOT03JIEKTPOHHBIC aTOMBI. [Mpuaun
[Taynu. Ilepuonndeckas cucrema 3JIEMEHTOB

J.. MenneneeBa. DiIeKTpOHHbBIE 000JI0YKH

OOBACHATH 3aKOHOMEPHOCTH M TPaBHJIA 3aCTPOUKH 3JIEKTPOHHBIX 000JOYEK
aToMa.

Haxonuth, BoclipuHUMaTh, aHaJIUM3UPOBaTh, NepepadaThiBaTh U IPEAbIBIATH
MH(GOPMAIHIO B COOTBETCTBUH € IIOCTABJICHHBIMU 3a/la4aMHU

Amommuvie U MONEKVIApPHble — CHEeKMpbl.

Jlunetivamoie CnexKmpol 2Aa306.

Ecmecmeennasa  wupuna
aunuu. CoomuoweHnue HeonpeoeieHHocmel u
epemsi 6030)HCOEHHbIX

Cnnownvle CneKkmpuvl UCNYCKAHUA 2A306.

CneKkmpalbHblX

HCUSHU amomos.
Penmzenosckue cnexmpot.
Xapaxkmepucmuueckoe peHmaeH06cKoe
usnyuenue. Monexynsapuole cnekmpuol

AHanu3upoBaTb aTOMHBIE, MOJIEKYJISIPHBIE U PEHTTEHOBCKHUE CIIEKTPHI.
CucremaTu3npoBaTh MaTepuall.

HckaTth, BOCIpHHHMMATh, AHAIM3HPOBATH, IEpepadaThIBaTh U MPEIBSBISATH
WHGOPMAIIHIO B COOTBETCTBUH C TIOCTABICHHBIMH 3a/1a4aMHU

CrioHTaHHOE M MHAYLMPOBAaHHOE W3JIY4YEHHUS.
CocTosiHUS C HOPMaJbHOM U WHBEPCHOM
HACEJIEHHOCTBIO HJHEPreTHUYECKUX YpPOBHEM.

Coznanue B BEIIECTBE WHBEPCHOMN
HaceNEHHOCTH ypOBHEW. MeracTaOMiIbHbIC
COCTOSIHMSI. OnTryecKuit KBaHTOBBIM

reaeparop — Jasep. HpI/IMCHCHHC JIa3€poB

CpaBHMBATh CIOHTAaHHOE U UHIYILIUPOBAHHOE U3JIyYCHHE.

OnuceiBaTh NPUHLIUI PabOTHI JIa3€POB.

HaGmronate myy nazepa.

HaspiBats THIIBI 1a3€pOB.

[IpuBoUTE IpUMEPHI TPUMEHEHHUS JTa3€POB.

Haxoaute B IHTEpHETE U AOMOIHUTENBHON TUTEpAType CBEIEHUS 00 UCTOPUU
OTKPBITHH.

Oco3HaBaTh poJib POCCUNCKUX YUEHBIX B CO3JaHUH JIA3€POB.

OTHOCUTBCS C yBaXKEHUEM K YUEHBIM U UX OTKPBITUSM

DU3BNKA ATOMHOI'O SJIPA (18 4)
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AToMHOE
(11 )

PO

ATOMHOE s1IIpo, ero 3apsia, Macca, gopma u

pasmepbl. Msoronsl. IIporon. Helrpon.
CocTaB aTOMHBIX sziep. SInepHble CHIIBI U UX
cBorictBa.  HykJoH. DHeprusi  CBSI3H.

y,[[eJ'IBHafI OHEPIUs CBA3H. MO,I[CJ'II/I CTPOCHUA
ATOMHOI'O d1pa.
ﬂl[epHLIe CIICKTPBHI. KBanroBanue OQHCPIUH

sapa

[TepeunciiaATh U ONUCHIBATH XAPAKTEPUCTUKHU U ITAPAMETPBI aTOMHBIX SIED.
OrnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIIb SAJIpa.

CpaBHUBaTh CBOMCTBA IPOTOHA U HEUTPOHA.

OOBACHATH 3HAYECHHS] MAaCCOBBIX YHCEJI Pa3HBIX 3JIEMEHTOB.

Onpenenarb COCTaB SAEP PAa3IMYHBIX DJIEMEHTOB C TIOMOIIBIO TaOJIUIIBI
Menneneena.

OlLieHUBATh 3HAYEHHUE CUJIBI DJIEKTPUYECKOTO0 OTTAIKMBAHUS POTOHOB B SI/IPE.
CpaBHHMBATh CUJTy 3JIEKTPUYECKOTO0 OTTAJKUBAHHUS MPOTOHOB U CHUIIY CBS3HU
HYKJIOHOB B SIZIpE.

[TepeunciiaTh U ONUCHIBATH CBOMCTBA SIAEPHBIX CHIL.

BpIUHCIIATE DHEPrUuI0 CBSA3M W YACIBHYIO SHEPTUI0 CBSI3M ATOMHBIX SIJIEP.
AHanM3UpOBAThH CBS3b YAEIBHOW SHEPTUH CBSI3U C YCTOMUYUBOCTBIO SJIEP.
AHanM3UpOBATH SJIEPHBIE CIIEKTPBHI.

Haxomute B HHTEpHETE W JONOJHUTENIBHOW JUTEpAaType CBEACHUS Ha
3a7aHHyl0 TeMy. BocnpuHumars, nepepabareiBaTh |
MPEeIbABIATH HHPOPMAIUIO B COOTBETCTBUH C MMOCTABIIEHHBIMU 3a/1a4aMH

AHAJIN3UPOBATh,

PanunoaktuBHOCTh.  Anb(a-pacnan. bera-
pacman. I'amma-m3nyuenne. EcrecTBeHHas u
HCKYCCTBCHHAA PaJMOAKTHBHOCTD.

Dddext Méccbayapa.

3aKOH paJMoaKTUBHOIO pacmaja.
[Tocrosinuas pacnana. Bpems nonypacnana.

PannoakTuBHBIEC H30TOILI B npupoaec

[epeuncasTe BUIBI paAHOAKTUBHOTO pacaia aTOMHBIX sIIep.

CpaBHuBath CBOICTBa anbda-, 6eTa- ¥ raMMa-JIyqei.

[IpumensTs npaBuia cMenieHus Ui anbga- 1 Oera-pacnana.

AHanmu3upoBaTh NPEBPALICHUS XUMHUYECKUX 3JIEMEHTOB B PaJMOAKTHBHBIX
CEMENCTBaX.

3anuceiBaTh U OOBSCHITH 3aKOH PaJIMOAKTUBHOTO pacraia.

Bbruucnate 3Hepruio, 0CBOOOKAAIONIYIOCS IPU PAJHMOAKTUBHOM pacnase.
Pemrate 3aaun Ha 3aKOH PaIMOAKTHBHOTO pacrajia

CBoiicTBAa  HMOHHM3UPYIOIIUX  HU3JyYEHHH.
BsauMoelicTBHE C BENIIECTBOM.
Ioznowénnasn 0oza. OmunocumenvHas

buonoeuueckas 3¢hghekmusHocme.

OnuceiBaTh B3aUMOJIECHCTBUE HWOHHU3UPYIOIIUX H3JIYYEHUH C BEHIECTBOM,
OMOJIOTMYECKOE JIEHCTBUE HOHU3UPYIOIIUX U3TydEeHUN.

AHanmM3upoBaTh (PU3NUECKHE BEJIMYMHBI, XapaKTEPU3YIOIIHE BO3CHCTBUE
HOHM3UPYIOLIETO U3JIy4eHUs Ha BELIECTBO.
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Oxeusanrenmuas 0osa. [Ipedenvho
oonycmumobie 003bl.

Memoowr  pecucmpayuu  UOHUBUPYIOWUX
U3IYy4eHull. Memoo Gdomosmynvcuil.
Cyunmunnayuonnsvle  cuémyuxu. Kamepa
Bunbcona. Ily3vipvrosas Kamepa.

L'azopaspsounvie cuémuuxu. Honuszayuouuas
Kamepa

OnuceiBaTh BO3AEHCTBUS HOHU3UPYIOIUX U3JIyYEHUN Ha YEIOBEKa.

Pemare 3a1aun Ha XapaKTEPUCTUKN MOHU3UPYIOLIUX U3JTYYEHUM.

OnwuceiBaTh NPUHIMIIBI JCHCTBUS TPUOOPOB JUIS PErHCTPAllUU YacTHI U
U3JTyYCHHUI.

Habmonate Tpeku anbga-dactul B kamepe Bunbcona.

PeructpupoBars siiepHble U3y4eHUs ¢ TOMOILbIO cuéTunKa [ elirepa.
PaccmarpuBate ¢otorpaguu TpekoB 3apsKEHHBIX 4YacTHLl. OOBACHATH BHI
TPacKTOPUI

Snepubie

(74)

peakiuu

SAnepHble peakuuy. BIXOX 1€pHON peaKIyu.
3aKOHBI COXPAHEHUS MPH SACPHBIX PEaKIHUIX.
Peakuun nenenus u cuntesa. [lenenue snep
ypaHa. Lennas peaxius
Kputnueckast Macca. ATomHast 6omM6a

JACICHHNA.

Onpenensitb NPOIYKThI IAEPHBIX PEaKIU.

3anuchIBaTh SAEPHBIE PEAKIUH.

PaccunTeiBaTh 3HEprudecKuii BoIXO SACPHBIX PEAKIUMA.

Ha3piBaTh 3aKOHBI COXpAHEHUS, BBITOJIHSOUIUECS TIPU SIIC€PHBIX PEAKIMIX.
OnuceIBaTh MEXaHU3MBI JEJIEHUS AIEP U LEMHON PEaKIIUU JEJICHUS.
CpaBHUBATH S7EpHBIE U TEPMOSAEPHBIE PEAKIIUH.

Haxoaute B IHTEpHETE U AONOIHUTENBHOM TUTEpaType CBEIEHUS 00 UCTOPUU
CO3/1aHHs aTOMHOM O0MOBI, Tparenuu Xupocumsl U Haracaku

SAnepHas >HepreTuka. fnepHbpie peakTopsl Ha

MEAJICHHBIX n 6I>ICTpI)IX HeﬁTpOHaX.

ATOMHBIE  D3JEKTPOCTAaHIIMM U  OXpaHa
OKpYy>Karolen Cpelbl. TepMmosiiepHbie
peakuuu

OnucelBaTh MPUHLMIIBI PabOTHl SJEPHBIX PEAKTOPOB Ha MEIJICHHBIX H
OBICTPBIX HEUTPOHAX.

OO00CHOBBIBATH MPEUMYIIIECTBA U HEJOCTATKU SAECPHON SHEPTreTUKH.
AHanu3upoBaTh ONMACHOCTH SJIEPHBIX U3JIyUYEHUH IS )KMBBIX OPTaHU3MOB.
AHanu3upoBaTh yCTPONUCTBO ATOMHON JIEKTPOCTAHLINN.

Haxoaute B IHTEpHETE M JONOIHUTENBHOM TUTEpaType CBEACHUS 00 UCTOPUH
pa3BUTHS AaTOMHOMN SHEPI€TUKH.

OO060CHOBBIBATH MTPEUMYIIIECTBA U HEJAOCTATKH SACPHON SHEPreTHKH.
CpaBHUBATh S7IEpHBIE U TEPMOSIIEPHBIE PEAKIITT
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9JEMEHTAPHBIE YACTHIIHI (6 Y)

DJleMeHTapHbIe
4acTHIBI (6 1)

Yckopurenu 3JIEMEHTaPHBIX YacTHLI.
DJIeMeHTapHbIE YacTULIbl. DJIeKTPOoH. [IpoToH.
HeiitpoH. Heitrpuno. AHTHUYACTHUIIEL.
IIpespawenus uacmuy.
Kocmuueckoe uznyuenue u snemenmapmovie

yacmuysl. Mioonvi. Mezonwl. I uneponul

INIEMEHNMAPHbLX

Beiensats rpynmel aseMeHTapHbIX yacTul. COCTaBIATh TaONIHULLY.
AHanu3upoBaTh TUIIBI U YCTPOMCTBA YCKOPUTEIECH YaCTHII.

Haxoauts B IHTEpHETE U JOMOIHUTEIBHOM TUTEPAType CBEIAECHUS 00 UCTOPUHU
Pa3BUTHUSL YCKOPUTEIIBLHON TEXHUKH.

OnucelBaTh NpOLECCHl AHHUTWISLUU YacTULl U AHTUYACTHIl U POXKICHUS
3JIEKTPOH-IIO3UTPOHHBIX I1ap.

Haxoautes B IHTEpHETE U AONOIHUTENBHON IUTEpAType CBEIEHUS 00 UCTOPUU
OTKPBITHS 2JIEMEHTAPHBIX YaCTHUL]

Knaccudukanumss  sneMEHTapHBIX — YacTHII.
JlenToHBl. AAPOHBI — ME30HBI M OapPHOHBI.
OyHIaMEHTAIbHBIE B3aHMOJICUCTBHSL.

CuipHOE U c1aboe B3auMOIEHCTBUS. 3aKOHbI
COXpaHeHUsl 8 MUKpOMUPE

BLII[CJ'ISITL T'pYHIIbI 3JICMCHTAPHBIX YaCTHUII.

HazpiBaTh u CpaBHHBATb (I)YHI[aMeHTaJ'ILHHe BSaHMOﬂeﬁCTBHH.

HepeLII/ICJ'IHTI) XapPaAKTCPUCTHKU IJICMCHTAPHBIX YaCTUI U 3aKOHBI COXPAaHCHUA,
KOTOPBIC BBIITOJIHAKOTCA IMPU MMPEBPAICHUAX YaCTUI]

KBapku. @yunoamenmanvhvie snemenmapivie
yacmuybi. CrangaprHas MOJEIIb

B3aNMOJICCTBUI

Pacrio3naBath THIIBI KBAPKOB ¥ KX OCOOCHHOCTH.

AHanM3UpOBATh 3HAUEHUE KBAPKOB U IIFOOHOB B MUPE 3JIEMEHTAPHBIX YaCTHULI.
Ananu3upoBatb CTaHAAPTHYIO MOJENb B3aUMOJEHCTBUM.

[lepeuuncnsats GpyHaaMeHTaTIbHBIC YACTHUIIBI.

Haxomuts B UHTEpHETE U JOMONMHUTEIHHON TUTEpaType CBEACHUS 00 UCTOPHH
CO3/IaHUS €IUHBIX TEOPHI

CTPOEHME ¥ DBOJIOLMSI BCEJEHHO¥ (12 v)

IMruPOJA TEJA COJTHEYHOM CUCTEMBI (5 4)

Crpoenune
MIPOUCXOXKICHHE
Conneunoit
cucTeMsl (5 )

Comaeynas cucrema. Ilmanetrsr CosHEYHOU

CUCTCMBI )51 ux CITYTHUKH. Metoasl

HUCCICIOBAaHUs TCI ConHEeYHOH CUCTEMBI

Haxonute B IHTEpHETE M JONOJHUTEIBHON JIUTEPATYPE CBEACHUS O PA3BUTUN
MIPEACTABICHUHN O CTPOCHUH BCelleHHON U OCHOBHBIX MOJECIIAX MUpA.
VY4acTBOBaTh B 00CYKICHIH N3BECTHBIX KOCMHUECKUX MCCIIEIOBAHUM.
Bb1ensTb COBETCKUE M POCCHICKHE JOCTHKEHHS B 007aCTH KOCMOHABTUKH.
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OTHOCUTBCS C YBaXKEHUEM K POCCUMCKUM YUEHBIM 1 KOCMOHaBTaM.
Y4yacTBoBaTh B OOCYXKIEHUU TPUMEHUMOCTH (DYHIaMEHTAIbHBIX 3aKOHOB
(U3HUKN K KOCMHUYECKUM OOBEKTaM U SIBJICHUSIM.

OmnuceiBaTh MeTOARI HccaenoBanus CoTHEeYHOM CHCTEMBI.

OnuceiBaTth crtpoeHre ConHeuyHoW cucTeMbl. HaszpiBaTh mIaHEThl W HX
0COOEHHOCTH.

Beinensate ocobennoctu cucrembl 3emins — Jlyna. Habmiopars Jlyny u

IIJIaHETHI B TCIICCKOII

Mausie Conaeunou

Actepounbl. Mereopsl. Meteoputsl. KomeTsl

TCIa CHCTCMBI.

PaSJII/I‘-IaTI) BHUIbI MAJIBIX TCJI.

AHaNIM3UPOBaTh PACHpPECICHUE KapJIUKOBBIX IJIAHET, aCTEPOUIOB U KOMET B
CoJHEYHOH CUCTEME.

Haxonute B IHTEpHETE U AONOJIHUTEIBHOM JTUTEPAType CBEICHUS 00 UCTOPUU
OTKPBITHS KapJIUKOBBIX TUIaHET U MajbIX Tel CONHEYHON CUCTEMBI

Connue. ConneuHnas aKTUBHOCTb.
®ortochepa.  Xpomochepa.  ConHeuHbBIN
Berep. ConHeuHas kopoHa. CoJHeuHbIe
IIATHA. [IporyOepaHiibl. Kocmoronus.

[Tpoucxoxaenue ConHEUHON CUCTEMBI

OnuceiBath cTpoenue CoJHIA.

Hal6ronaTe cotHeuHbIe MSATHA C TOMOIIBIO TEJIECKOIA U COJTHEUHOTO IKpaHa.
CobmronaTs mpaBmiia 0e30macHoCTy pu HabmoneHun CosHIa.

OOBACHATH PUPOJTY COTHEYHOM aKTUBHOCTH.

Haxomute B UHTEpHETE U [OMOJHUTEILHOW JUTEpaType CBEIEHUs 00
OCHOBHBIX TUIIOTe3ax 00pazoBanusi CONHEYHOU CUCTEMBI.
3aKOHOMEpPHOCTH oOpa3oBaHusi CoOTHEUHOM

AHaJ'II/I3I/IpOBaTB OCHOBHBIC

CHUCTCMBI

3BE31bI X 3BE3THBIE CHUCTEMEI (7 4)

3Bé3nnl. ['amakTHKU.
Bcenennas (7 u)

dusnueckue 3BE3.
3Bé3nHble BEIWYMHBEL. BumuMmasg 3BE3aHaAS
BeanunHa. AOCOMIOTHAS 3BE3MHAS BEIUUYMHA.

CrnexTpanbHbIi Knaccudukanus

XapaKTCPUCTHUKHU

KJIacc.
3B€31. Jumarpamma ['epummpynra—Peccena.
benbiii kapiuk. IlnaHerapHble TyMaHHOCTH.

[lepeuncasTb OCHOBHBIC (PU3NUECKUE XaPAKTEPUCTUKHU 3BE3L.
OnuceIBaTh HBOJIIOLMIO 3BE3]] OT POXKACHUS 1O CMEPTH.
AmnanuzupoBats nuarpammy ['eprimmnpynra—Paccena.
Habmtonate 3BE3/1HBIE CKOIUICHHUS, TYMAHHOCTH U T'aJIaKTHKH.
Ha3piBath camble spKue 3BE37bI U CO3BE3MS
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I'paBuranimonneii  kosutanc. HeWTpoHHbIE

3BE31b61 M 4€pHble IbIpbl.  [lepemeHHbIe

3BE31b1. Lledennnl. PentrenoBckue Gapcrepsl

Crpoenue lNanaktuku. PazButue
MPEJICTaBICHU O  CTPOCHHHM  3BE3JIHOM
cucteMbl. CoctaB u crpykrypa ['amakTuku.

TymanHocTb. MIleUHBIN TyTh

Hepe‘lI/ICHHTB OCHOBHBIC XapaKTECPUCTHUKHU Hamren ["amakTuku.
AHaJ'II/ISI/IpOBaTB COCTaB U CTPOCHUEC MegHoro IIyTH.
OHpe,[[eJ'IHTB Mecto ColtHeUHOM cuCcTeMbl B Hanrel [ amakTuke

Bospmas Bcenennast. MeraranakTHka.

CrnupanpHble TaJTaKTUKH. DJUTUNTHYECKUE

raJakTHKH. «TémHas MaTepUs».
Panyoranaktuku " YEpHBIE JIBIPHL.

Pacmmpstomasicst Beenennas. 3akon Xab6ma.

Bonbmioit B3pBbIB. OTansl JIBOJIIOIIUH
Bcenennon. IlpoucxoxaeHne XUMHUYECKUX
snemenToB. CocraB Bceenennoi. «Témuas
SHEPrusH)

OneHnBaTh MOPSIIOK PACCTOSIHUN 10 KOCMUYECKAX OOBEKTOB.

[TepeuncniaTh BUIbI TAIAKTUK U UX CKOIUICHHIA.

OnuceiBaTh CBOICTBA paJHOraJlakTUK, «T€MHON MaTepum.

IIpuBoaMTE pUMEPHBIN BO3pacT BeceneHHoM.

OOBACHATH «KPaCHOE CMEILIEHUE) U 3allUChIBATh 3aKOH Xa00ua.

IIpuBoguTe KpaTkoe ONHMCaHUE TEOpUHM bonbiIoro B3pbIBA U TEOpUU
pacumpsrouercs BeeneHHo.

OnucelBaTh M aHAJIU3UPOBATH OCHOBHBIE AIOXH HBoOJOLMU BceeneHHOW u
MIPOUCXOSAIINE B HUX ITPOLIECCHI.

OmnuceiBath cocTaB BeeneHHOM U poiih «TEMHOM YHEPTUN.

Hcnonb3oBate MHTEpHET A5 TOMCKA N300paKEHUIT KOCMUYECKUX 0OBEKTOB U
uHpopmanuu o6 UX 0COOEHHOCTSIX.

[Ipou3BoanTh aHaIN3 U CpaBHEHHE 00BEKTOB BeeneHHOM, nCnob3ys TabauIbI
U CXEMBI

®M3NYECKUI MMIPAKTUKYM (15 u)

OBOBIIAIOHIEE IOBTOPEHMUE (20 4)

IKCKYPCHUHA (4 u);

PE3EPB BPEMEHH (11 1)
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YYEBHO-METOJINYECKOE "
MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME
OBPA3OBATEJILHOM JEATEJBHOCTHU

dusznka — HayKa J3KCIepUMEHTadbHas. [ paMOTHO OCHAIIEHHBIM KaOWMHET
¢bu3uKN HE TONBKO ObOserdaeT pabOTy Yy4HMTENs, HO CHOCOOCTBYET MOBBIIICHHUIO
MOTHUBAIUHU yYAIIUXCA.

Kabuner ¢usukm momkeH OBITH OCHAIMEH pazHOOOpa3HBIM 000PYIOBaHUE,
Ha ©0a3e KOTOPOrO BO3MOXKHO TMPOBEJAEHUE PANTMYHBIX BHJIOB Yy4eOHOTO
(bu3MYEeCcKOro 3KCIEPUMEHTa Ha YpOKe (JI€MOHCTPAIMOHHOIO, JIabOpaTOPHOTO,
bu3nYecKkoro MpakTHKymMa) U BO BHEYpPOYHOE BpeMs (MCCIeNOBATENbCKUX U
MPOEKTHBIX paboT yuamuxcsi). CucremMa JAEeMOHCTPAIMOHHBIX OIBITOB IPHU
U3YYeHUU (PU3UKHU MPEATOoJIaraeT UCIOIb30BaHNE, KaK KIACCHUYECKUX aHAJIOTOBBIX
HU3MEPUTEILHBIX MPUOOPOB, TAK U COBPEMEHHBIX IIU(PPOBBIX CPEJCTB U3MEPEHUM.

KaOuHer ¢u3nMKM — OIMH U3 CHEUUATU3UPOBAHHBIX YYEOHBIX KaOMHETOB

IIKOJIbI,  MPEJICTABISIIOIIANA  CHUCTEMY  JAUAAKTHUYECKUX, TEXHUYECKHX U
METOJUYECKUX CpEACTB, pa3MEUIEHHYI0 B CHEHUAIbHO 00OpYA0BaHHBIX
nomenieHusx (kabuHer u jabopantckas). KaOuHer mno3BosieT oOecmneunTh
ONTUMAJIbHYIO OPTaHU3AIUI0 Y4eOHO-BOCIUTATEIBLHOTO Mpolecca mo ¢Gu3nKe Ha
ypOKax ¥ BO BHEypouHOHl pabore. [loMck W mOAroToBKa HEOOXOIMMOIO IS
3aHATHS OO0OpYAOBaHHE OOJIEr4yaeTcss TeM, YTO OHO IPUBEIECHO B HEKOTOPYIO
CUCTEMY, a KaXJIbIi MPUOOp UMEET ONPEEIEHHOE MECTO B KAy JJIs1 XpaHEHUS.
Kak npaBumno, geMoOHCTpallmoHHOE O0OpyJoBaHHE B IKadax pa3Memaercs Mo
TEMATUYECKOMY ITPUHLIUITY.

Ha ¢ponTanbHOli cTeHe kaOMHETa pa3MENIAloTCd IUIaKaT CoO  IIKaJIOH
AJIIEKTPOMArHUTHBIX BOJH, Tabinuna MenpaeneeBa, Ta0nuia NPUCTABOK M €IMHUIL

CH.

B nocnennee Bpems naboparopHoe 000pyIOBaHUE BCE Yallle MCIONb3yeTCs
B (dopMe TEMaTHYCCKUX KOMIUICKTOB. TeMaTHYECKHe KOMIUICKTHI ITO3BOJISIOT
OpraHU30BaTh BHITIOJHEHNUE ()POHTAILHOTO 3KCIIEPUMEHTA JOCTATOYHO OBICTPO B
1100011 MoMeHT BpeMmenu. Kak npaBuiio, XxpaHeHue J1abopatopHoro 000py10BaHuUs
OCYIIECTBIISIETCS B IIKadax, pacmoI0KeHHBIX HETIOCPEJACTBEHHO B KAOMHETE.

Hcnonp3oBaHre TEMAaTHYECKUX KOMIUIEKTOB JIAOOPATOPHOTO 00OPYI0BAHUS
CrocoOCTBYET (POPMHUPOBAHUIO TAKOTO BaXKHOTO OOIIEYyYEeOHOTO YMEHHUS, Kak
noAOOp ydalmuMHuCs OOOpYJOBaHUS B COOTBETCTBUU C IIE€JBIO TMPOBEACHUS
CaMOCTOSTEIILHOTO HMCCIICIOBAHUS;, MMPOBEACHUIO dKCIICPUMEHTAIBHOW pabOThI Ha
ar06oM aTame ypoka. Kpome Toro, MCmonp3oBaHHME TEMaTHYECKHMX KOMIUIEKTOB
MUHUMU3UPYET 3aTPaThl TPY/1a U BPEMEHHU YUUTEIIS TP MOJATOTOBKE K YPOKaM.
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[Io ¢yHKIMOHATBPHOMY HA3HAUYEHHWIO BCE KOMIIOHEHTHI OCHAIEHUS
OOBEIUHSIOTCS B CIIEIYIOUIUE PA3eIIbl:

— HAYYHO-METOJMYECKUNA pa3fien — COAEPKUT MaTepuaibl, HEOOXOIUMbIE
YUUTENI0 Il TIOATOTOBKM K 3aHSATUSM U TOBBIINICHHS KBaJTU(UKAIUU
(HOpMaTHUBHBIE JTOKYMEHTHI, IJaHbl paOOThI, Hay4Has, METOJUYECKas U ydeOHas
JUTEepaTypa, NepuoIUIEeCKUe U3IaHus, yYeOHUKHN 1 yaeOHbIe TOCOOUS U T. 11.);

— paszmen ydeOHOTO OOOpYIOBaHHWS — BKJIIOYACT CHUCTEMY B3aUMHO
COTJIACOBAaHHBIX MPUOOPOB, MPUHAICKHOCTEH, ayAHOBHU3YalIbHBIX, MEYATHBIX U
KOMITBIOTEPHBIX MOCOOMM, MPU3BaHHBIX OOECIeUnTh Hu3ydeHue GU3UKKA Ha
HKCIIEPUMEHTAJILHON OCHOBE.

B ctpykType 060py10BaHUS TOJKHO HAXOAUTHCS:

— obmiee obopyaoBaHue (KOMIBIOTED, TEICBU30P, HCTOYHUKU TTOCTOSTHHOTO
Y TIEPEMEHHOTO HAIPsHKEHUS, HACOCHI, IITATUBHI U JIP.);

— nabopatopHoe o0opyaoBaHue (7151 PPOHTATBHBIX pa0OT U MPAKTUKYMA);

— JIEMOHCTpAIlMOHHOE 000pyJIoBaHHe (YHUBEPCAIbHBIE KOMIUIEKTHI U
OTJIeJIbHBIE TPUOOPHI).

B 3aBucumoctH OT wuMeromerocss B KaOMHETE THUIA TPOEKIMOHHOTO
000py1I0BaHUS OH JOJKEH ObITh 000pPYIOBAaH CUCTEMOW MOJIHOTO WJIK YACTUUHOTO
3aTeMHEHUs. 3aTeMHEHUE TTOMEIIEHUSI HEOOXOAMMO TaKXKe JJIsi MIPOBEACHUS psizia
JIEMOHCTpAIIHIA IO ONTHKE U T.I1.

CHaOxeHue kaOuHeTa (DU3UMKH DIEKTPUUYECTBOM M BOJOW JOJHKHO OBITH
BBINIOJIHEHO C COOJIFOICHHEM MpaBWJI TeXHUKH Oe3omacHocTH. K mabopaTopHbIM
CTOJIaM, HEMOJBM)XHO TMPHUKPEIJICHHBIM K IOy KaOWHETa, JOJDKHO OBITh
MOABECHO  NEpeMEeHHOe  HampsbkeHue 42 B or  mura  KOMIUIEKTa
AJIEKTPOCHAOKEHHSI, MOIIIHOCTh KOTOPOTrO BBIOMpAETCsl B 3aBUCUMOCTH OT YHCIIa
CTOJIOB B KaOuHeTe. Po3eTky Ha cTonax ydyanuxcsi IpearnoYTUTEeNIbHEeH pa3MeniaTh
Ha OOKOBBIX TOBEPXHOCTSIX CTOJIOB.

K nemoHCTpanMOHHOMY CTONY OT INHTa KOMIUIEKTa 3JIEKTPOCHAOKEHUS
JOJDKHO ~ OBbITh  mojaBeAeHO HampsbkeHue 42B u  220B. B Topue
J€MOHCTPALIMOHHOTO CTOJIa pa3MeIlaeTcsi TyMOa ¢ paKkOBUHON U KPaHOM.

[enblit psin 1€MOHCTPAILIMOHHOTO O0OpPYIOBAaHUSI — KOMIUIEKTBI [0 MEXaHUKE,
JIEKTPUUECTBY W ONTHUKE — TIPH TMPOBEJCHUU OMBITOB pAaclojlaraloTcs  Ha
KJIACCHOM JOCKE C TOMOIIbI0 MAarHMTOB, IO3TOMY OJHO TOJOTHO JOCKH B
KaOuHeTe (PU3UKU JOKHO UMETh CTATBHYIO TTIOBEPXHOCTb.

B xabuneTe Gpu3znkm HEOOXOIUMO UMETh:

— MPOTUBOMOKAPHBI HMHBEHTAph M AanTeuyky C Ha0OpOM MepeBS30YHBIX
CPEICTB U MEIUKAMEHTOB, COOTBETCTBYIOIINX TPEOOBAHUSIM;

— WHCTPYKIHUIO 1O TpaBuiaM O€30MacHOCTU TpyJa Mg OOydaroluxcs |
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KypHaJI PETUCTPALIMY HHCTPYKTaXka 1o npaBuiaM 0e30MacHOCTH TPyAa.

HpI/I HCIIOJIB30BAHNN TCXHHUYCCKHUX CPCIACTB O6y‘-I€HI/I$I CJICAyCT YUYUTHIBATH

BPEMEHHBIEC OTPAaHWYCHUS, HaJlaraeMble CAHUTAPHBIMHU TPaBUJIAMU W HOPMaMHU
(CaunlluH).
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