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1.1.

1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOI

YUYEBHOM JUCIUIIIUHBI OV]I, 08 ®U3UKA

IHosscHuTeIbHAA 3aIIUCKA

Conepsxanue nporpaMmbl «PU3MKa» HAPaBICHO HA JOCTUKEHUE CIEAYIOIINX

eJeun:

OCBOCHHE 3HAHUN O (PyHIAMEHTATbHBIX (U3MUYECKUX 3aKOHAX W TPHUHIIMIAX,
JeKalMX B OCHOBE COBpPEMEHHOW (HU3WYeCKOW KapTHHBI MHpa; Hamboiee
BOKHBIX OTKPBITHSIX B 00JIACTH (PU3UKHU, OKA3aBIINX OMpPEICSISIONICe BIUSHUE Ha
pa3BHUTHE TEXHUKH U TEXHOJOTHUH; METO/IaX HAYYHOTO MO3HAHUS MPUPOJIBI;

* OBJAQJICHUE YMEHUSAMHU  TPOBOAWTH  HAONIOJEHUS, IUIAHUPOBATb U
BEITIOJTHSATH

DKCIIEPUMEHTHI, BBIIBUTAaTh THUIIOTE3bI W CTPOUTh MOJCTH, IPUMEHSTH
MOJIyYCHHbIE 3HAHUS MO (PU3MKE JUIsi OOBSACHEHHS Pa3HOOOpa3HBIX (PU3MUYECKUX
SIBIICHUMA W CBOMCTB BEIIECTB; MPAKTUYECKHU UCIOJIB30BaTh (PU3NUECKUE 3HAHUS;
OIICHUBATh JIOCTOBEPHOCTD

€CTECTBEHHO - Hay4HOU MH(OpMaIny;

pa3BUTHE TI03HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYalbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH B TMpollecce MPUOOPETeHHs 3HAHUW U YMEHUW 1O (QU3UKE C
UCTIOJIb30BaHUEM Pa3-

JUYHBIX HCTOYHMKOB HWH(MOpPMAIMM © COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOT Ui

BOCIIUTaHWE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB TIPHPOIIBI,
UCIIOJIb30BAHUS JOCTIDKCHMM (M3MKKM Ha Ojaro pas3BUTHS  YEJIOBEUYECKOM
[IUBUJIM3AIMKM; HEOOXOAMMOCTH COTPYJHHUYECTBA B TMPOIECCE COBMECTHOTO
BBITIOJIHEHUS 3aJ]1a4, YBXKHUTEIBHOTO OTHOIICHHUS K MHEHHIO OIIMOHEHTa TpH
oOCYXKJIeHUH TIPOOJIeM €CTECTBEHHO - HAyYHOTO COJEpKaHUS; TOTOBHOCTH K
MOPAJILHO - STUYECKOM OIICHKE MCITOJIb30BAHUS HAYYHBIX JTOCTUKCHHI, YyBCTBA
OTBETCTBEHHOCTH 32 3aIUTYy OKPY>KAIOIIEH CPeIbl;

WCIIOJIb30BAaHUE  TMPUOOPETEHHBIX 3HAHUKW W YMEHHM JJI1  peUIeHUs
MPAKTHICCKUX

3ajlad  IMOBCEIHEBHOM JKU3HHM, oOecrieueHuss O€30IIacCHOCTH COOCTBEHHOM
KU3HH,

paIMoOHANBHOTO TPHUPOAOIIONB30BAHUS W OXpaHbl OKPYKAIOIICH Cpeapl M
BO3MOXKHOCTD

MPUMEHEHUs 3HAHUW TPHU PEIICHUH 3aJ]a4, BO3HUKAIOIIMX B IMOCIEAYIOMICH
npodeCCUOHATBHOM eI TEILHOCTH.

B mporpammy BKIIOYEHO cofep)KaHWE, HampaBlIeHHOEe Ha (OPMUPOBaHUE Y
CTYICHTOB

KOMIIETCHIIMH, HeoOXomuMbIX 11 kKadecTBeHHOTo ocBoeHus OITOIT CITIO Ha 6a3e
OCHOBHOTO OOIIEro 00pa3oBaHMsI C MOJTYYEHUEM CPETHETO 00IIero 00pa3oBaHus;
IporpaMMbl  TIOATOTOBKM  KBAIM(UIIMPOBAHHBIX  pabOuMX,  CIyXKaIlUX,
IporpamMmsbl MOATOTOBKH criennainctoB cpennero 3seHa (IIIIKPC, ITIICC3).



1.2. O0mas xapakTepucTHKA Y4eOHOH QU CIMIIMHBI

®duzrka — 93TO Hayka O W3YYECHUU (PUIMYECKUX TIPOLIECCOB U SIBICHHH,
MPOUCXOIAIINX B IPUPOAE, IBUKEHNUN U B3AUMOJICUCTBUU TEJl, UX COCTABE U CTPOECHUHU,
3HAQYEHUH B NPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKA.

Conepxanue 00111€00pa3oBaTeIbHON yueOHOW AUCHMIUIMHBI «DU3KKa» HAMPaBICHO
Ha YyCBOEHHE OOYyYalOIIMMHCS OCHOBHBIX TMOHSITHH, 3aKOHOB M TEOpH (PHU3UKU;
OBNIQJICHUE YMEHUAMU HAOMIONaTh (PU3UYECKUE SIBICHUSA, MPOBOIUTH SKCIIEPHUMEHT,
MIPOM3BOANUTD PACUETH HA OCHOBE (U3NYECKUX (POPMYI U ypaBHEHUH.

B mpouecce msydeHus ¢(usmkum y o0Oydarolmuxcs pa3BUBAIOTCS MMO3HABATEIbHBIC
WHTEPEChl W HMHTEJUIEKTyaJIbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbBHOM
npuoOpeTeHus] 3HaHUM MO (PU3UKE B COOTBETCTBUM C BO3HUKAIOIIUMH >KU3HEHHBIMU
npobjieMaMH, BOCIUTBHIBA€TCSI OEpeKHOE OTHOLIEHUS K MpHUpOJE, [OHUMaHHUE
3I0pOBOTO 00pasa >KU3HHU, HEOOXOOUMOCTH MNPEAYNPEKICHUS SBICHHUNA, HAHOCSIIUX
BpeA 3I0pOBBI0 M OKpyxaromed cpeae. OHM OCBauBarOT INPUEMBI TPaMOTHOIO,
0€30MacHOr0 UCIOIb30BaHUs (PU3UYECKUX TEJl U MaTEePUAJIOB, MPUMEHSEMbIX B ObITY U
Ha IIPOU3BOJICTBE.

[Ipu ocBoenuu mnpodeccuit CIIO u cnemumansHocTeit CIIO mnpodeccroHaabHOTO
oOpa3zoBanusi ¢u3nka wuzydaercs Ha 0azoBom ypoBHe DI'OC cpemnero o61iero
oOpa3zoBaHusl.

B nmporpamMMme TeopeTHMUECKHME CBEACHHUS  JOMOJHSIOTCA  JEMOHCTPALMSIMH,
7a00paTOPHBIMU U MPAKTUYECKUMU pabOTaMHU.

KoHTponb KadecTBa OCBOEHUS AMCHMIUIMHBI «DU3MKa» MPOBOAUTCS B MpoOLECCe
TEKYIIEro KOHTPOJISL U IPOMEXYTOUHOM aTTecTaluu.

Texkylmuii KOHTPOJb MPOBOAUTCS B Mpefenax y4eOHOro BPEMEHH, OTBEICHHOIO Ha
JTUCIUIUIMHY B (OpMax: CaMOCTOSTEIbHBIE M KOHTPOJIbHBIE pPabOThI, TECTOBBIN
KOHTPOJIb, TIPAKTUYECKHE PaOOThI, YCTHBIE (OPMBI KOHTPOJS. Pe3ynbraThl TEKyIIero
KOHTPOJISL YYUTHIBAIOTCS IIPU MOJABEICHUHA UTOTOB MO JTUCLUIUIMHE.

Nzyuenune oOmieoOpazoBaTeibHOW y4eOHOW MUCHUTUIMHBI «DU3MKa» 3aBEpIIACTCS
MIPOMEKYTOUHOU aTTecTaiuen B hopme sK3aMeHa.

Jlnst  opraHW3anuM  BHEAyJUTOPHOW  CaMOCTOSITENIBHOW  pabOThl  CTY/ICHTOB,
opmageBaromux mnpodeccusmu CIIO u cnenmansHOCTAMH CIIO TexHWYECKOro u
COLIMAJIBHO-PKOHOMUYECKHUX npoduien npodeccuoHaIbHOrO oOpazoBaHus,
NpPE/CTaBIeH MPUMEPHBIM mepedeHb pedepaToB (IOKIAAOB), HHIUBHUIYAIbHBIX
MIPOEKTOB.

1.3. MecTo y4yeOHOW AMCUMILIMHBI B CTPYKType OCHOBHOH NPO(eCCHOHATbHOMN
o0pa3oBare/IbHOI NPOrpaMMBbI:

yaeOHas auciuiuimHa «Pu3nkay sBiseTcs Mpo@ribHONW 0011e00pa3oBaTeIHbHOM.
Yyebnast qucruumaa «Dusuka» n3ydaeTcss B 00111e00pa3oBaTeIbHOM IIUKIIE YIEOHOTO

OIIOIT CIIO na 6a3e OCHOBHOTO OOIIET0 OOpa30BaHHS C TOJYYEHHUEM CPEIHETO
obmero oopazosanus (IITIKPC, TITICC3).



1.4. Pe3yabTaTbl 0CBOCHMS Y4€OHOM JUCUMIIJIMHBI:

OcBoeHue cofepKaHus ydeOHOM TUCITUTIIMHBI «DHU3rKay 00eCIeunBaeT 10CTHKCHHE
CTYICHTaMHU CIICYIOIIUX Pe3yJIbTATOB:

* IUYHOCHIHBIX .

— YyBCTBO TOPJOCTH U YBAKECHHUS K HMCTOPUM U JIOCTHIKCHHUSIM OTEUECTBEHHOM
dbuznyeckor Hayku; (U3NYECKU TpaMOTHOE TOBEJeHHE B MPodheCcCHOHATLHON
JEATEILHOCTH ¥ OBITY TIPH OOpAaIlleHuH ¢ TPUOOpaMu U YCTPONCTBAMU;

—— TOTOBHOCTh K TIPOJODKCHHUIO OOpa30BaHUS M TOBBIIICHUS KBadu(UKAIMU B
n30paHHOW TPOQECCHOHATBHOU ACATETPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
KOMIIETEHIIUH B 3TOM;

—— YMEHHME UCIOJIb30BATh JIOCTHKEHUS COBPEMEHHOM (U3MYECKOM HayKhu W
(bU3MYECKUX TEXHOJIOTUM JIJIsl TOBBIIIIEHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHUS
B BHIOpAHHOW MTPO(ECCHOHAIBHOMN JESTENBHOCTH;

—— YMEHHME CaMOCTOSATEIBHO JO0OBIBaTh HOBBIE JUIsI ceOsi (uU3MUEeCKUue 3HaAHWUS,
UCIIOJIB3YS JJIS OTOTO TIOCTYIHbIE HCTOYHUKH UH(DOpMAITNY;

—— YMEHHE BBICTpauBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHUS B KOMaHJIE IO
pelIeHno o0IuX 3a/1a4;

—— yYMEHHUE VyOpaBIsATh CBOEH IO3HABATEIBHOW  JIESITENBHOCTBIO, IPOBOJUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOTO MHTEIJICKTYaJIbHOTO Pa3BUTHUS;

* Mema npeoMemHblx:

—— WCIOJIb30BAaHUE PA3JIMUHBIX BUJOB TMO3HABATEIHHOM NESITEIHHOCTH ISl PEIICHUS
dbuznyeckux 3amad, TPUMEHEHUE OCHOBHBIX METOAOB TO3HaHMs ( HAOIIOACHUS,
OMHUCAHUsI, U3MEPEHUS, IKCIICPUMEHTA ) JJII U3YyUYCHHS Pa3IUYHBIX CTOPOH
OKpY’Karolle JeHCTBUTEIIbHOCTH;

—— HCIOJIb30BAaHUE OCHOBHBIX WHTEJJICKTyaJIbHBIX OMNEpaluii : MOCTAHOBKH 3ajauu,
dbopMynTMpOBaHUS THIIOTE3, aHAdM3a W CHUHTE3a, CpaBHEHHUs, 000O0IIeHHs,
CUCTEMATU3allMH, BBISIBICHUS TPUYMHHO-CIICICTBEHHBIX CBSI3€i, IMOWCKA aHaJIOTOB,
dbopMyTUpOBaHUS BBIBOJOB JIJISI M3YUCHUS PA3IMUHBIX CTOPOH (PU3UYECKUX OOBEKTOB,
SIBIICHUI U TIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOUMOCTh CTAJTKUBATHCS B
npodeccuonanbHol chepe;

—— yMEHHUE TEeHEepUPOBATh HWJEHU M OIPEACIATh CPEACTBA, HEOOXOMUMBIC IS HUX
peanu3aiuu;

—— YMEHHE HCIOJIb30BaTh PA3UYHbIE MCTOYHUKH IS MOJTyYeHHS (U3UYECKON
nH(popMaIu, OLICHUBATh €€ JOCTOBEPHOCTH;

—— YMEHHUE aHAJIM3UPOBATh U MPEICTARISITH HH(DOPMAIIUIO B Pa3IMYHBIX BUIAX;

—— yMEHHUE MyOIUYHO MPEICTABIATh PE3YJbTaThl COOCTBEHHOTO UCCIICA0OBaHUS, BECTH
JIMCKYCCHH, IOCTYITHO U TAPMOHUYHO CoYeTas cojepkaHue u (GopMbl MPEACTaBISIEMOM
uH(popmaLuy;

* NPEOMEMHbBIX

— (GOpMHUPOBAHUM TPEIACTABICHUNH O pOIU M MecTe (GU3UKA B COBPEMEHHOM
HAyYHOW KapTWHE MHUpa; TOHWMAaHWE (PU3MUECKON CYINTHOCTH HAOIIOMAeMBIX BO
Bcenennotii sinenuit, ponu Gpusuku B GOpMUPOBAHUHU KPYro3opa U (yHKIIMOHATIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS] TPAKTUUECKUX 3a/1a4;

—— BJIaJICHUE OCHOBOIIOJIATAIOIIMMH (PU3NYECKUMU TOHITHSIMU, 3aKOHOMEPHOCTSIMH,



3aKOHAMH M TEOPUSIMH;, YBEPEHHOE HCIONb30BaHUE (U3NYECKOW TEPMHHOJIOTHU U
CUMBOJTUKU;

—— BJIaJICHHE OCHOBHBIMHU METO/IaMU HAYYHOTO IMO3HAHUS, UCTIONB3yeMbIMH B (PU3UKE:
HaOIOIEHNEM, OITUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

—— yMEHHsI 00padaThIBaTh Pe3y/bTaThl H3MEPEHUA, OOHAPYKUBATh 3aBUCHMOCTh

MEXIy (PU3NUIECKUMU BEITWYMHAMH, OOBSICHATH TOJTYYCHHBIC pPE3yJAbTaThl W JIeJaTh
BBIBOJIBI;

—— (OpMHUPOBAHUH YMEHHUS peIiaTh PU3ndecKue 3a1a49u;

—— (popMupoBaHNM YMEHUS IPUMEHSTH MMOIYUCHHbIE 3HAHUS 7151 OObSICHEHUS

yCIIOBUH MpoTeKaHus (PU3NUEeCKUX SABICHUI B MpUpoOe, TpodhecCcnoHaIbHOM cdepe

U JIJIS1 IPUHATUS TPAKTUYECKUX PELICHUH B MOBCEAHEBHON KU3HU;

— c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIUM TIO OTHOWIEHUIO K (HU3NUYECKOU
uHGOpPMAITNH, TTOTy4aeMOU U3 Pa3HBIX HCTOYHHUKOB.

1.4. IlpopuiabHas cocTaBasOIIAsA 00111e00Pa30BaATEIbHON TUCHUILVINHBbI « DU3UKA)
HeoOXoAuMa Ui YCBOEHHUs NpoeCcCHOHATBHOM 00pa3oBaTeIbHOW IPOrpaMMBL,
dopMupoBaHus y CTyAEHTOB npodeccuoHalbHON KommneTeHuuu.  lIpodunbHas
COCTAaBJISIIOLIAsl OCYIIECTBIISIETCA 4Yepe3 IMOA00p AMJAKTUYECKUX EIUHHI] C y4eTOM
npopuns crnenuanbHocTell U npodeccuit CIIO, mo Bcem paszienaM HCHONb3YIOTCS
dopMbl 00yueHUs: pelieHHe Mpo(ecCHOHANbHBIX 3a]au, OObSICHEHHWE TEXHUYECKUX
MPOIECCOB C TOUKH 3pEHHUs (DU3MUECKUX CBOMCTB BEIIECTB M M3YYCHHBIX 3aKOHOB,
paboTa ¢ MozeNsIMU, TBOpUYECKHE padoThl. BOo BHEaynUTOPHON CaMOCTOSTENBHON padboTe
CTYACHTOB (HaNMCaHUE COOOIICHUM, TOKIAI0B, pedeparoB, 3alIUTe WHINBUAYATbHBIX
IIPOEKTOB).

1.5. KostmuecTBO 4acoB Ha 0CBOeHHEe pado4yeil MporpaMMbl y4eOHOM JMCHUIIIMHBI:
MaKCUMaJIbHOM yueOHOM Harpy3ku oOydaromerocs 181 wyacoB, B TOM 4yucIe:

- 00s3arenbHOM ayTuTOPHOM yueOHOM Harpy3ku oOyyatomierocst 121 yacos;

- caMocCTOosTeNbHOM paboThl oOyyatonierocs 60  4acos.



2. CTPYKTYPA ¥ COAEP)KAHUE YYEFHOM JIUCHUATLTAHBI

2.1. O0beM y4eOHOM IMCUUIIMHBI M BUBI Y4eOHOU padoThI

Buj yueOHoii paboThI

O0BeM YacoB

MaxkcumaJjibHas yuyeOHasi Harpy3Ka (Bcero) 181
O0s13aTesbHAs AYINTOPHAs yueOHasi HArpy3Ka (Bcero) 121
B TOM YHCJIE:
JlaGopaTopHO - MPaKTUUECKUE 3aHITHS 55
N3 Hux
npaboparopHbie padoThl (12 paboT) 24
KOHTPOJIbHBIE Pa0oTHI (7 paboT) 14
CamocTosiTeJibHasi padoTa 00y4aomerocs (Bcero) 60

Hroropast arrecrangus B (bOpMC — OK3aMCHa




2.2. TEMATHYECKHWMH IIJIAH U COJAEP)KAHUE YYEFHOU JUCIHUILINHBI OY/I. 08 ®U3NKA

reia, 6pOIJ_IeHHOFO ImoJ yIjiioM K

ICOPU30HTY. J__[BI/DKCHI/IC C TMOCTOSAHHBIM YCKOPCHHUEM CBO60,Z[HOFO naacHU. PaBHOMepHOe JABHKCHUC

[TOYKH I10 OKPYKXHOCTH. MO]IYJIB 1 HaIlpaBJICHUE BEKTOPA YCKOPCHUA. BeKTOp MI'HOBCHHOTI'O YCKOPCHUA.

HaumeHoBaHHe pa3ieioB H TeEM Conep:xanue y4eGHOT0 MaTepHaJia, JaGopaTopHble M MPAKTHYECKHE 3aHATHS, CAMOCTOsATebHAast pa6oTa | O0beM YacoB | YpoBeHb
o0yuaronuxcsi, KypcoBasi padora (nmpoekr) O0CBOCHMS
1 2 3 4
Beenenne. Th u I1b B kabuuere | @usuka - hyspavMenTanbHas Hayka O IPUPOJC. 3 -2
¢usuxu. BxomHo# KOHTPOIL EcrecTBeHHO - HayuHbIi METON TMO3HAHMS, €ro BO3MOXKHOCTM W TpPaHULBl NPUMEHUMOCTH.
OKCIIEPUMEHT M TEOpHUsl B IPOLECCe TO3HAHUS TPUPOIbl. MojaenupoBaHue (U3UYCCKUX SIBICHUN U
mpoueccoB. Posip skcnepuMeHTa W TEOpUM B Ipolecce Mo3HaHus npuponbl. dusnyeckas BeIUMUMHA.
[MorpemHocTy W3MepeHUH (U3NYECKUX Bedu4MH. Du3ndeckue 3aKOHBI. [ paHUIBI MPUMEHUMOCTH
¢usnuecknx 3akoHOB. [loHsATHE O Qu3MUECKOM KapTuHe MUpa. 3HaueHHe (U3UKU MPH OCBOCHHU
npodeccuit CI10 u cnermansrocteit CI1O. Th u [1b B kabunere ¢pu3ukm.
BX0JIHOW KOHTPOJIb.
CamocTosTenbHas BHeayaUuTOpHas paboTa o0ydyaromuxcs: 1
Coobmienue 1o TeMe: «3HaueHue Gu3uku B mpodeccuu u OBITY»
Pazgea 1.
Mexannka 24
Iloapa3znen 1.1. 6
Kunemaruka
Tema 1.1.1 ConepkaHue yueOHOro mMarepuasa
BexTopa u nuHEHbIE oniepaliuyd  [BekTopa v TMHelHbIE onepanuy HaJ HUMH. CJI0)KEHUE U BBIYUTAHUE BEKTOPOB.
HaJl HUMH. MeXaHn4ecKoe [IpaBuiio mapayuienorpaMMa 1 MpaBmiIo TPEyrojbHUKa. MexaHudeckoe JIBUKEHHE.
nBIKeHNe. PaBHOMEpHOE Buabl Mmexanuueckoro aBrxeHus. [lepemenenue. BGKTOpvl'IepeMeH_IEHI/ISI. Monyns nepemerenus. 11yTs.
[PSMOIMHENHHOE /IBIIKEHHE. CxopocTb. MrHOBEHHasi CKOPOCTb. CHVO)KGHI/IG ckopocTeil. PaBHOMepHOE NpPSIMOJIMHENHHOE IBUKEHUE.
VekopeHHe 'YpaBHEHHE paBHOMEPHOIO NMPSMOJIMHEMHOIO JIBUKEHUS. YCKOpeHue. Enununa yckopenus. [[Buxenue ¢ 2 2
[MOCTOSIHHBIM yCcKOopeHueM PaBHomepeMeHHoe mnpsiMoiuHeiiHoe ABMkeHHe. CKOpOCTh U YCKOPEHUE
[PABHOIIEPEMEHHOTO MPSIMOJIMHEHHOTO JBUKEHUS. MOIyb IEpeMEILCHHUS.
JlemoHcTpanus
Buabr MexaHU4IECKOTO TBIKEHUS.
3aBUCUMOCTD YCKOPEHHUS TeJla OT €T0 MACChl U CHJTBI, ICHCTBYIOIIECH
Ha TEJo.
CamMocTosTenbHasl BHEAyIUTOpHAs paboTa 00yyaronmxcs:
[TocTpoUTh CXeMBI IBUKCHHS TEII. !
Tema 1.1.2 ConepkaHue yueOHOTO Marepuaa
CBoOonHoe nafeHue. J[pmkenre (CBoOOIHOE MajieHue Teaa. YCKopeHnue cBOOOIHOro nafeHus. JIBuxenue Tena, OpoIeHHOro 1o yIIoM K 2 2




TOPU3OHTY

[leHTpOCTpEMUTENHLHOE YCKOPEHHE.

CMOHCTpanus

3aBHUCHMOCTH TPAEKTOPUH OT BEIOOPA CUCTEMBI OTCUeTa. BHIbI
MEXaHHYEeCKOTO JBIKCHUSI.

CamocTosTelIbHasL BHEAYIUTOPHAS pa60Ta 06vqa}omnxc;{:

OOBSICHATH 3aBUCUMOCTb TPACKTOPUH JBMKEHHS OT BBIOOPA CHCTEMBI
orcuera (2 npumepa).

Kontponbhas padota Nel
o teme «KuHemarnka»

Conepxanue V‘-IC6HOF0 Marcpuaia

KonTtponbhas padora Nel no Teme «Kunemarukay

[BrinonHeHue 3a1aHMIA:

-Ha paBHOMEpPHOE MPSMOJIMHEWHOE IBIKEHHE Tella, PABHOMEPHOE JIBIDKEHHE TeJa TI0 OKPY>KHOCTH.
-Ha OMpeeNieHue KOOPAMHAT MPOIAEHHOTO MMyTH, CKOPOCTH M YCKOPEHHS Tefa 1o rpadukaM u
YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKINI CKOPOCTH OT BPEMEHH;

- Ha TPOBEACHUE CPABHUTEIHLHOIO aHAJIM3a PABHOMEPHOIO U PaBHONIEPEMEHHOTO JIBUYKECHUI;
- Ha MCITOJIb30BAHUE MTOCTYNATEIbHOIO U BPAIIATEIBLHOTO IBUKEHUN B TEXHUKE.

CamMocTosTenbHAsE BHEAyIUTOpHAs paboTa 00y4yaronmxcs
paboTa HaJ olMOKaMU

HDOd)I/IJ'IBHHe )41 HDOd)eCCI/IOHaJ'IBHO 3HAYUMBbIC 3JICMCHTEI COACPKAHMA.

Mexannueckoe apmkenue. [lepememienue. [lyts. CkopocTs. PaBHOMEpHOE NMPAMOIMHEHHOE JBUKEHUE.
[YckopeHue. PaBHOnEpeMEHHOE IPSIMOJIMHENHOE JIBM>KEHHE. PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH.

1-2

IMonpazgen 1.2.
3akonbl Mmexanuku HeloTona

Tema 1.2.1
[Tepsslii 3akoH HproTona. Cuia.
Macca. Bropoii 3akon HerotoHa.

ConeprkaHne yaeOHOIro Marepuajia

IlepBslit 3akoH HproTOHA. 3aKOH MHEPIIMH U OTHOCUTEIBHOCTH ABIKeHUs. Cruia. CpaBHEHUE CHJL.
/TunamomeTp. Macca. M3mepenue maccel. Bropoii 3akoH HeroToHa. Pemienne 3a1a4 ¢ npuMeHEHUEM
BakoHOB HetoToHa. OCHOBHOM 3aKOH KiaccHueckod AuHaMuKU. TpeTuil 3akoH HproToHAa.
B3zaumoneiictBue Ten. Cuibl B3aUMOACHCTBUS ABYX Tell. I3MeHeHue ckopocTei.

EMOHCTpAaIus
3aBHUCHMOCTh YCKOPCHUA TCJIa OT €Ir0 MAaCChbl U CHUJIBI, neﬁCTBymmeﬁ Ha Ten0. CIIoKeHHUE CHII.
PaBencTBo n IMIPOTHUBOIIOJIO)KHOCTH HAIIPABJICHUA CUJL ﬂeﬁCTBHﬂ )4 HpOTHBOHeﬁCTBHﬂ.

CamocrosTesIbHast BHCAYJUTOPHAA Da60Ta O6V‘-IaIOH.[PIXCH:
OOBSACHHUTH 3aBUCUMOCTh YCKOpPCHUA TCjia OT €0 MACChl U CHUJIBL, ,E[GfICTBYIOHlGﬁ Ha Tejo. Pemenne
Bagad Co CIOKCHUEM CHUII.

Tema 1.2.2
3aKOH BCEMHPHOTO TSTOTEHUSL.
["paBUTalIMOHHOE TIOJNE.

Conepxanue yaeOHOro Marepualia
3aKOH BCCMI/IpHOFO TATOTCHUS. CI/IHLI BCCMI/IpHOFO TATOTCHUA. rpaBI/ITaHI/IOHHOG I10JIC.
['paBuTanmonnasi mocrosiHHas. IlepBas kocmudeckas ckopocth. Cumma Tsokectd. Bec. HeBecomocTs.

Crioco0b1 n3Mepenusi Macchl Ten. Cuiiel B Mexanuke. Jlegopmanus u cuibl ynpyroctu. 3akoH ['yka.
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Cuuta TsoxectH. Bec.

Koadduuuent ynpyrocrtu.
E€MOHCTpaLUs

Crnoxenne cuil. PaBeHCTBO W TPOTHBOIONIOKHOCTh ~ HAMPABICHUS CHJI  IEHCTBHS U
MPOTHUBOACHUCTBHUS. 3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Aeopmanni. CHIIbI TPEHHSL.

CamocTosTeNIbHAsL BHEAYIUTOPHAS pa60Ta 06\/qa}omnxc;1:

Otset Ha Bonpoc: «BiusiHue rpaBUTallii HA OPraHU3M YEJIOBEKa» !
KontpomnpHas padorta Ne 2 Coneprkanue yaeOHOro Marepuaa
Mo TeMe «3aKOHbI MEXaHUKHU Marepuaibl o TeMe «3aKOHbl MeXaHUKU HbroToHaY. 2 3
HproToHa» Pemenue 3a1a4 1o onpeeNeHno 3aBUCUMOCTH YCKOPEHUS TeJa OT €ro MacChl U CUJIbI
CamocTosTenbHas BHEAYIUTOPHAS paboTa 0OyYaOUIMXCs: 1
paboTa HaJ OMIMOKaMHU
[podunpHbie U npodeccnoHaNIbHO 3HAYUMBIE AIEMEHTBI COJIEPKAHUS.
Cuia. Macca. mnynbce. 3aKOH BCEMUPHOTO TSATOTEHHUs. [ paBUTAlIMOHHOE TOJIE. 2
Cwuta Tsoxect. Bec. Crtoco0b1 m3amepeHust Macchl Tell. CHITBI B MEXaHHUKE.
Iloapa3nen 1.3
3aKOHBI COXpaHeHU 12
B MEXaHHKe
Tema 1.3.1 ConeprkaHue yueOHOro mMarepuasa
3aKOH COXpaHEHUs UMITYJIbCA. 3aKoH coXpaHEHHs UMITylbca. Mimmynbc MarepuanbHoi Touku. Pabora cuibl. J[Burarenu.
PeakTuBHOE NBUKEHUE. Omnpenenenne padoThl. 3HaK padoThl. Enuaniiel paboTel. PaboTa moTeHIMaIbHBIX CHIL.
MOITHOCTB. ) )
Buenane 1 BHyTpeHHHUE CUITbI. PeakTHBHOE TBUKEHUE.
PeaktrBHas cuna. PeaktuBHbIM nBurarens Kunerndeckas sHeprus. PaboTta CHITbI TSKECTH.
Pabots! cunel ynpyroctu. [TorenuunanbHast sueprus. HyneBoit ypoBeHb OTEHIIMATIBH O
PHEPTrUU
CamMocTosTenbHAsE BHEAyIUTOpHAs paboTa 00yJaronmxcs:
Pemenue 3aga4 ¢ TpUMEHEHUEM MPUHIUIIA COXPAHEHUS UMITYIbCA U IO HAX0XKJICHUIO 1
KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUH
Tema 1.3.2 Coneprkanue yueOHOro mMarepuasa
3aKOH COXpaHEHHUs MEXaHUYECKOU [3aKOH COXpaHEeHUsl MexaHnueckor sHepru. [lonHast sHeprusi CUCTeMbl. YMEHbIIICHHE 5 5
sHeprud. [I[puMeHeHne 3aKOHOB  MEXaHUYECKOW YHEPTUHU CUCTEMBI IO/ IeCTBUEM cul TpeHus. [I[puMeneHnne 3akoHOB
COXpaHECHUS. COXpaHEeHUs
CamMocTosiTeTbHAsl BHEAYIUTOpPHAs paboTa 00yJaronmxcs: ’
Jloknan Ha TeMy: « [IpuMeHeHNe 3aKOHOB COXPAHEHUs SHEPTUH
[podunsHbie U TpodheccnoHAIEHO 3HAYUMBIE MIEMEHTBI COJIEPIKAHUS. )

3akoH coxpaHeHus umnynbca. Kunernueckast sneprus. [lpuMenenne 3akOHOB COXpaHEHUsI.
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KontponbHas padota Ne 3 o
TeMe «3aKOHBI COXPAHCHHS B

Conepxanue yueOHOro Marepuajia
((3aKOHI>I MCXaHUKHN HBIOTOHa))

KHHETH4YeCKO TeOpUM.
h/l,ueanbﬂblﬁ ras

MEXaHUKE» Pemenue 3a1ad Mo ONPENEICHUIO 3aBUCUMOCTH 3HAYCHUsS YCKOPEHUS Tella OT €ro BEIIMYMHBI 2
Macchl U IEUCTBUS CUJIbI
CamMocTosTenbHAsE BHEAyIUTOpHAs paboTa 00y4yaronmxcs 1
paboTa HaJ omMOKaMu

JlaGoparopHas pabora Ne 1 Coneprkanue yaeOHOro Marepuaa

MN3mepenue yCKOpeHUs OrnpeneneHne yCKOpeHus CBOOOTIHOTO MaeHUS C MTOMOIIBI0 MATEMAaTHYECKOTO MasiTHUKA!

CBOOOJTHOTO IMaJICHUS [OJrOTOBKa MPUOOPOB K paboTe, M3MEpEeHHEe JUIMHBI MasTHHUKA, BPEMEHH KOJIeOaHMiA; 5
BEIUMCIICHHE CpeIHEH aOCOIOTHOM MOTPENTHOCTH, YCKOPEHUS CBOOOHOTO TIaICHHUS,
oTpeeNieHUe MOTPEITHOCTH U3MEPEHHUSI ITTMHBI MasiTHUKA.
DopmynpoBKa BbIBOJIA IO paboTe
CamMocTosTenbHAsE BHEAYIUTOpPHAs paboTa 00yJyaroumxcs: 1
QHAJIN3 POBEIEHHOM J1ab0paTopHOl paboThI

JlaboparopHas pabora Ne 2 Coneprkanue yueOHOTro Marepuana

WccnenoBanue qBUMKCHHS Tena  [MccienoBaHue BUKCHUS T MO ICHCTBUEM TOCTOSTHHOW CHITBI, O3HAKOMIICHHUE C 2

MO0J] 1eiCTBUEM TIOCTOSIHHOW CHIIBIyCTPOWCTBOM U JICHCTBHEM MPUOOpPA 10 KWHEMATHUKE U TMHAMUKE C JIBIDKYIICHCS TEJIeKKON
CamocTtosiTenbHas BHeAayAUTOpHas paboTa o0y4yarommuxcs: 1
AHAJINM3 MPOBEICHHOM 1abopaTopHOii paboThI

JlaGoparopHas padota Ne 3 Coneprkanue yaeOHOro Marepuana

3ydeHue ABMKEHUS TEJ 0 l3ydeHune ABMKEHUS TEll IO OKPYKHOCTHU O IUCTBUEM CHII TSKECTU U yIIPYTOCTH, 5

OKPY>KHOCTH TIOJ ICHCTBUEM CHJI [OTIPEICTICHUE IIEHTPOCTPEMUTEIILHOTO YCKOPSHHS IAPHKA IPU €r0 PAaBHOMEPHOM JIBHIKEHUH TI0

TSOHKECTH U YIIPYTOCTH OKPY’KHOCTH
CamocTtosiTenbHas BHeAayaUTOpHas paboTa o0y4yaromuxcs: 1
AHAJINM3 MPOBEICHHON TabopaTopHOii paboThI

Paszgen 2

(OCHOBBI MOJIEKYJISAPHOI (PU3UKH 1 10

TCPMOAMHAMUKU

IMoapasnen 2.1

OCHOBBI MOJIEKYJISAPHO- 2
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Tema 2.1.1

(OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOM
reopun. Pazmepsl u Macca
MOJIEKYJI U aTOMOB. BpoyHOBCKOE
nBkenue. Juddys3us

Conepxanue yaeOHOro Marepuaia

(OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-KHUHETHUECKOM Teopuu. Pa3Mepsl 1 Macca MOJIEKYI U
aromoB. bpoyHoBckoe nBmxkenue. JJuddysus. Cuibl 1 3HEPTUS MEKMOJIEKYIISIPHOTO
B3anMoJeicTBusA. CTpoeHne ra3000pa3HbIX, KUAKUX U TBEpAbIX Tesl. CKOPOCTH JBUKEHUS
MOJIEKYJ U UX u3MepeHue. MneanbHplii ra3. JlaBinenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYIISIPHO-KMHETHYECKOM Teopuu ra3oB. Temneparypa u ee uamMepenne. Makpockonuyeckue

AOCOIOTHBIN HYNb TemIneparypsl._TepMoarHaMuyeckas 1ikaia remneparypbl. CBs3b
AOCOJIFOTHOM IIKaJIbl U HIKaJibl Llenbcus. YpaBHEeHHE COCTOSIHMS UJ1ealbHOro ra3a. MomsipHas
ra3oBasi [I0CTOSHHAS.
'YpaBuenue Knaneiipona. M3orepmuueckuit mpouecc. M3o00apusiii nporecc. M3oxopHbrit
rporuecc.

JdeMoHncTpanuu

JIBmxeHre OPOYHOBCKUX YACTHII.

Auddysust.

rapaMeTpsl. XOJIOHbIE U TopsAune Tena. TemioBoe paBHoBecHe. TepMoMeTpsl. ['a30BbIe 3aKOHBI.

CamMocTosTebHas BHeaAyIUTOpHAad pabora 00VYAOIINXCS:

Hpopa60TKa KoHcIekTa. O3HaKOMJIEHHE C OCHOBHBIMM ITOJIOKCHUSIMH MOJICKYJIAPHO-
KIHETHYICCKOM TCOpHU, IPUMCHCHHEC HA ITPAKTUKE.

IIpodunbHble U npodeccuoHaIbHO 3HAYMMBbIE IEMEHTbI COJIePIKaHUS
'YpaBHEHHUE COCTOSIHUA UI€AIbHOIO ra3a. TeMneparypa u ee uamepenue. MoisipHas ra3opas
[OCTOsTHHASI.

Iloapa3znen 2.2
OCHOBBI TEPMOIMHAMHUKH

Tema 2.2.1

OCHOBHBIE TIOHATHS U
onpeneneHus. BHyTpeHHs A
SHEeprus CUCTeMbl. BHyTpeHHsIs
SHEeprus uaeanbHoro rasza. Pabora
U TEIUIOTa Kak (hopMbl iepeiaun
SHEepruu. TenaoeMKOCTb.
'YnenbHas TEMI0EMKOCTb.
'YpaBHEHHE TEIJIOBOTO OajaHca

Conepxanne vueOHOro Marepuaia

(OCHOBHBIE TIOHATHS U ONIpeAesieHNsl. BHyTpeHHsIs sHeprusi cucteMbl. BHyTpeHHsIs sHEprus
naeanbHOro ra3a. Pabora u Teruiora kak GopMbl Miepeadn YHEPTUU. TemI0eMKOCTh. YeabHas
TEIIOEMKOCTh. YpaBHEHHE TeIrIoBoro Oananca. [lepBoe Hauano TepMOIMHAMUKH. ArabaTHBIN
npouecc. TeruiooOMeH B M30aupoBaHHOM cucteme. HeoOparuMocTs mpoeccoB B MPUPOJIE.
[Mpunuun geiictBus temnooi MamuHbl. KI1/] TenoBoro asurarens. Bropoe nauano
TepMOJAMHAMUKHU. TepMOJMHAMUYECKas IKajia TeMIeparyp. XoJI0AuibHbIe MallIuHbI. Pob
XOJIONWJIbHUKA. TennoBble ABUrarTenu. [IpuHuun 1elicTBrs TEMIOBBIX JIBUTATEIIEH.
[ [pyHIMIIIanbHas cxema TeIuIoBOro aABurarens. OXpaHa MpUpOabL.

JdeMoHCTpanuun
I/I3MCHCHI/IG JAaBJICHHUA ra3a ¢ USMCHCHHUEM TEMIICPATYPhI IPHU TOCTOSAHHOM 06T>CMC. I/IBOTepMI/IHCCKHﬁ 158
M300apHBIN IPOLIECCHI.
M3MeHeHne BHYTpEHHEH SHEPTUHU TeJl IIPU COBEPLICHUH PabOoTHI.
IMoneny TEIIOBBIX ABUTATEIICH.

Kunenne BoapI ITPpHU IMOHMXKCHHOM IaBJICHUH.
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[IcuxpoMeTp U TUTPOMETP.

BHYTpeHHSISI SHEPrUs CUCTEMbl. BHYTpeHHSs SHEpPTUs UacalbHOro raza. Pabora u Teriora Kak
(dbopMBbI Tiepeauu YJHEPTUH. TermI0eMKOCTh. YIeIbHas TeIIOEMKOCTh. YPaBHEHUE TETIOBOTO
Oaa”ca

CamocTosTelbHas BHCAYIUTOPHAsA pa60Ta 06V‘{aIOIJ_II/IXCSII OCHOBHBIC TTOHATUS U OIpCACICHUA.

[podunbHbie ¥ npodeccnoHaIbHO 3HAYMMBIE HIEMEHTBI COJICPKAHUS.
OcHOBHBIE IOHATHUSA U omipeneseHus. BuyTpenHnsis sueprus cuctemsl. [lepBoe Havano
TepMOAMHAMUKHU. AnabaTHbIN mporecc. Bropoe Hayano TepMOAMHAMUKHY.
TepMmoarHaMuyeckas MIKauxa TeMIeparyp.

Iloapasnen 2.3
CBolicTBa NapoB

Tema 2.3.1

HacplieHHbli nap ¥ ero
CBOWCTBA. AOCOIOTHAS U
OTHOCHUTEINIbHAS BIAXHOCTh
BO31yxa. Touka pocsl

Conepxkanue V‘lC6H01"O Mmarépuaia

McnapeHne 1 KOHACHCALUS.

Vcniapenue u koHaeHcanys. HacslmenHbli nap 1 ero cBoicTsa. JlaBjieHne HaCBIIEHHOTO Hapa.
Henaceienssiii nap. Kpurnueckas temneparypa. AOCOMIOTHAsI U OTHOCUTENIbHAS BIAXKHOCTb
BO31yXxa. BonsHolt map B armocdepe. Touka pockl. Kumnenue. 3aBUCUMOCTD TeMIIEPATYPBI
KHUIIEHUs OT fasiieHus. IleperpeTslii nap u ero ucnonb3oBaHue B TexHuke. [lapunansHoe
naBjieHHEe BOJsHOrO napa. [lcuxpomerp. 3HaueHue BIaKHOCTH.

/TeMoHCcTpanuu

Kurenue BobI MpU MOHM)KEHHOM JaBJIECHUH.

IIcuxpoMeTp U TUTPOMETP.

SIBNeHHST TOBEPXHOCTHOTO HATSHKEHHSI M cMauuBaHus. Kpucramisl, amophHbIe
BELIECCTBA, YKUIKOKPUCTAIUIMYECKHE TENA.

CamocTosTelIbHAs BHEAYIUTOpHAA paboTa 00yYarOIIUXC:

W3MeHeHue aBieHUs Ta3a ¢ UK3MEHEHUEM TeMIIepaTyphl IIPH MOCTOSTHHOM 00beMe. M3oTepMudeckuii
¥ N300apHEII MPOIIECCHI.

W3meHeHne BHyTpeHHEH SHEPTUU TEJ PU COBEPIIEHUH PaOOTHI.

Moaenu TEIUIOBBIX ABUTATEEH.

Kurienue BojpI Ipy MOHMYKEHHOM JAaBICHUH.

IHoapa3znen 2.4
CBOMCTBA KHIKOCTEN
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Tema 2.4.1
XapakTepuCTUKa KUIKOTO
COCTOSIHMSI BEIIIECTBA.

Conepxanue yaeOHOro Marepuaia

XapakTepruCTUKa KHUJKOTO COCTOSIHUS BenlecTBa. [ [oBepXHOCTHBIN CIION KUIKOCTUA. DHEPTUS

[MOBEPXHOCTHOIO CJIOA. SIBJI€HME HA TPAHULIE )KUIKOCTH C TBEPABIM TEIOM
JleMmoHCcTpauuu

DJIEKTPUYECKOE TTOJIE.
HanpsikeHHOCTh 3JIEKTPUYECKOTO
MOJIA.

HeMoHcTpanuu
BiaumogeiictBue 3apsxkeHHbIX Ted. [[pOBOJHUKM B 3JIEKTPUUYECKOM Moje. JUdJIEeKTpUKu B
snekTpuueckoM mnoie. Kouuaencaropwsl. TersioBoe JaeMCTBUE 3JIEKTPUUECKOTO TOKA.

Cob6cTBeHHAsl M MPUMECHAas MPOBOJAMMOCTh NOJIYNPOBOAHUKOB. [1oTynpOBOAHUKOBBIA AUOJ.

[I0BEepXHOCTHBIN CJIOW KUJIKOCTH. 2
3Hepr1/151 HIOBEPXHOCTHOTO CJIOSL. Kunenne BOABI IIPH IMTOHM>XCHHOM OaBJICHUU.
SIBneHue Ha rpaHULE )KUIKOCTHU C Teuxpomerp u rurpomerp.
SIBieHUS TOBEpXHOCTHOTO HATSDKEHUS U cMadnBanus. Kprcramiel, amopdHbIE
TBEPIBIM TEJIOM BEIECTBA, KUIKOKPUCTAIINIECKIE TETa.
CamMocTosTenbHAsE BHEAYIUTOPHAs paboTa 00yyaronmxcs: 1
[IoBTOPUTH XapaKTEPUCTUKU KHUJIKOTO COCTOSIHUS BellecTB. Penenue 3ana4y
[podunsHbIe ¥ TPOhecCHOHAIEHO 3HAYUMBIC MIEMEHTBI COICPKAHUS
XapakTepucTrKa KUJIKOTO COCTOsIHUSA BellecTBa. [[0BepXHOCTHBIN CI0M )KUIKOCTU. DHEPIUs
MTOBEPXHOCTHOTI'O CJIOSI.
Iloapasnen 2.5 5
CBolicTBa TBEpABIX TeJl
Tema 2.5.1 ConeprkaHue yueOHOro Marepuaa
XapakTepucTrKa TBEpJ0ro XapakTepucTrKa TBEPIOT0 COCTOSIHUS BEIIECTBA. YIIPYrUe CBOMCTBA TBEPAbIX Tell. 3akoH ['yka.
COCTOSIHMS BelllecTBa. Ynpyrue [MexaHuueckue cBOMCTBa TBEPbIX Teil. TenaoBoe pacMpeHre TBEPAbIX TE U )KUIKOCTEH.
CBOMCTBA TBEP/bIX TEN. 3aKOH [[naBieHue U KpucTaummsanus. AHU30TPONNS KPUCTAILUIOB. MOHOKpHCTAILIBI U
['yka. MexaHnuyeckue CBOMCTBA  [MOJIUKPHUCTAILIBI. 2
TBepabIX Te. Termnosoe HemoncTpannu
paciIpeHne TBep/bIX Tel 1 IIcxpoMeTp 1 rHTpOMETP.
Ty | | t—— SIBneHHs MOBEPXHOCTHOTO HATSHKEHUSI M cMauuBaHusi. Kpucramisl, amopdHbIe
BCHICCTBA, ) KUAKOKPHUCTAJINIMYCCKHUE TCJIa
KprCTaLITH3AIMA CamocTosTenbHasl BHEAyIUTOpHas paboTa 00yyaroumxcs: 1
IToarorosutk coobnieHue Ha Temy «llnaBiieEne m KpucTaIIU3aTASI»
[IpodunrsHbie U TpodheccHoHAIEHO 3HAYUMbBIE MIIEMEHTBI COJIePKAHUS
XapakTepuCTHKA TBEPAOTO COCTOSIHUS BEIIECTBA. YIIPYTHME CBOKWCTBA TBEPBIX TEIl
Pa3znen 3 DuekTpoamHaMuka 16
IMoapa3znen 3.1 6
JJleKTPUYECKoe 1oJie
Tema 3.1.1 Dnextpuueckue ConepkaHue yueOHOTO Marepuana
3apsapl. 3aKOH COXPAHEHUS DIIEKTPUYECKUE 3apsiibl. 3aKOH COXpaHEeHUs 3apsiaa. 3akoH KymoHa. DiekTpuyeckoe mosie.
3apsiia. 3akoH Kynona. HarpsikeHHOCTB AJIEKTPUYECKOTO MOJIS. )
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Tpansuctop. OmnweiT Opctena. B3amMopneiicTBMe NpPOBOAHUKOB ¢ TOKaMH. OTKIOHEHHE
9NEKTPOHHOIO TNy4YKa MAarHUTHBIM MOJeM. OJIEKTpPOABUIraTelb. ODJIEKTPOU3MEPUTEIbHBIE
npuOopsl. DiekTpoMaruuTHas uHAyKnusa. OnsiTel @apages.

CamMocTogTeabHas BHeAyIUTOpHAaI paboTra 00VYarOIINXCS:

[ToBropuTh 3aKk0oH Kynona. Pemenue 3amgay no reme: «3apsiKEHHBIE TEIa»

Tema 3.1.2 [Tpunnun cynep
mo3unuu mnojiei. Pabora cui
AIIEKTPOCTATUYECKOTO MOJISI.
[loTenuan. PazHocts
MOTCHIIHAJIOB.
DKBUNOTEHIHATILHBIE
MOBEPXHOCTHU

Conepxanue V‘-IC6HOF0 Mmarcpuaia

HpI/IHHI/IH CyIIcp nNo3uun nojei. Pabora cun SJICKTPOCTATHYCCKOTI'O I10JIA. HOTGHHI/IaJ'I.

Pa3zHocTh MOTEHIMAIOB. DKBUMOTEHIIUATIbHBIE ITOBEPXHOCTH

JleMmoHCcTpauuu

IIpoBOOHUKHU B AJIEKTPUUYECKOM I0Je. JMINeKTpUKHU B 3ieKTpudeckoM noje. KonneHncartopsl.
TennmoBoe neiicTBue 3yeKTpudeckoro Toka. CoOcTBeHHass W NpUMECHas IMPOBOJUMOCTH
nojiynpoBogHukoB.  IlomynpoBogHukoBblii  nuon.  Tpamszuctop. OneiTr  OpcTena.
B3aumopeiicTBie MPOBOJHUKOB € TOKaMH. OTKJIOHEHHE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM
nojeM. OJEKTPOIBUTATENIb. DIEKTPOU3IMEpPHUTEIbHBIE NPUOOPHI.  DJIEKTPOMArHUTHAs
uaayknus. OneiTel @apanes. 3aBucuMocts D C caMOMHIYKIIMH OT CKOPOCTH H3MEHEHHS
CHJIbI TOKa U MHAYKTUBHOCTH IMTPOBOAHHKA.

CamMocTosTebHas BHeaAyIUTOpHAas paboTra 00VYaAOIINXCS:

Pemenue 3aga4 no OIIPCACIICHUTIO pa60TbI CHJI QJICKTPOCTATHYCCKOI'O I10JIA.

Tema 3.1.3 CBs3p MexIy
HaIPsYKEHHOCTHIO U Pa3HOCTBIO
[OTCHIMAIOB. [[uaIeKTpuKy B
PIIEKTPUYECKOM II0JIE.
[Tonspu3anuys IUIIEKTPUKOB.
[TpOBOTHUKH B JIEKTPUYECKOM
oJIe

Conepxanne yvueOHOro Marepuaia

CBs13b MEX1y HAIPSHKEHHOCTBIO M Pa3HOCTBIO MOTEHIUANOB. [{UAIEKTPUKHU B AIIEKTPUUECKOM
rone. [lomapuzanus AudneKTpukoB. [IpoBOIHUKH B 3JIEKTpUYECKOM Tosie. KoHaeHcaTophl.
CoennHEeHNEe KOHJIEHCATOPOB B OaTapero. DHeprus 3apsHKeHHOTO KOHIEHCaTopa. JHEprust
PIIEKTPUYECKOTO TOJIA.

HeMoHcTpanuu
HuanexkTpuku B anmekTpuieckom noie. Konnerncaropsl. TenmoBoe AeicTBUE 3IIEKTPUUECKOTO
TOKa. Biaumogeiictue NPOBOJHUKOB C TOKaMHU. ONEKTPOABUTATENb.

DIeKTpOU3MEPUTEIbHBIE MPHOOPHI. DJEeKTpOMarHuTHass WHAYKIU. [lomympoBogHUKOBBII
quoja. TpaH3ucTop.

CamMocTosTebHAs BHeAyIUTOPHAI padoTra 00VYarOIIMXCs:

BzaumopgeiicTBue 3APSAKCHHBIX TCJI.

[IpodunsHbie ¥ TpodheccHoHAIEHO 3HAYUMBIC IIEMEHTBI COePKAHUS
DIEKTpUYECKHUE 3apsiabl. 3aKOH COXPAHEHUS 3apsifa. JHEPrus dJIEKTPUUECKOTO MOJIS.
[Ipunuun cynep no3unuu nosueil. KongeHncaropsl.

Iloapa3znen 3.2
3aKOHBLI MOCTOSTHHOTO TOKA

Tema 3.2.1

'YcitoBus, HEOOXOAUMEIE IS
BO3HUKHOBCHUSA N HO)II[ep)KaHI/ISI
PieKTpruuecKoro Toka. Cuma Toka

ConepkaHne yaeOHOIro Marepuajia

'YcroBus, HEOOXOAUMBIE JIJIS1 BOSHUKHOBEHHSI M TIOJICPKAHMS AJIEKTpUdecKoro Toka. Cuia Toka
1 TJIOTHOCTH ToKa. 3akoH Oma st yaactka nenu 6e3 3/[C. 3aBUCUMOCTD 3JEKTPUIECKOTO

COIIPOTUBJICHUS OT MaTCpuaJia, JJIMHbBI U INIOMAAW TONICPCUYHOTO CCYCHHM A IIPOBOAHUKA.
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1 IUIOTHOCTH TOKA. 3axkoH OMa
st yuactka rerm 6e3 DJ1C

3aBHUCHUMOCTD DJIEKTPUUYECKOTO COIPOTUBIIEHNS TPOBOIHUKOB OT TEMIIEPATYPHI.
DJIEKTPOJIBMKYIIAsl CHjla MCTOYHHMKA TOKa. 3akoH OMa Jij1st mostHo# nenu. CoenruHeHne

MpoBOMHUKOB. COCTMHEHHE NCTOYHUKOB MIEKTPUIECKON SHEPTUU B Oarapero.
JleMmoHCcTpauuu
CoOcTBeHHasI U MPUMECHAs TPOBOAUMOCTH MOJIYNPOBOJHUKOB. [10NyIIpOBOH HKOBBIN JTHO.
Tpam3uctop. OmeiT Opcrema. BzamMomelicTBHE MPOBOMXHUKOB C TOKamMH. OTKIOHEHHE
ANEKTPOHHOTO IMy4YKa MArHUTHBIM TIOJIeM. OIEeKTPOABHraTelb. DIEKTPOU3IMEpPHTEIbHbBIC
npubopsl. OnekTpoMarauTHas HWHAYKOUS. Omnbitet  ®@apanges. 3aBucumocts  IJC
CAMOUWHIYKIIUH OT CKOPOCTH U3MEHEHHS CHJIBl TOKA M MHIAYKTHBHOCTH MPOBOJHHUKA.

CamocrosTenbHas BHEAyIUTOPHAs paboTa 00yyaroumMxcs:
[10BTOpUTH B3aUMOJICHCTBHE 3apsKCHHBIX Tell. Penienue 3anau.

JlaboparopHas pabora Ne 4
«HccnenoBanue ynpyroro
CTOJIKHOBCHHSI TEJD»

ConepxaHue y4eOHOro Marepuana
lccnenoBanyue ynpyroro CTOJIKHOBEHMS TEJI, BBIYMCICHHE UMITYJIBCOB IIApOB 10 M IOCIIe
B3aUMOJEHCTBHS, ONIPENCICHUE MACCHI IIapOB Ha BECax.

CamMocTosTebHas BHEAyIUTOpHAI paboTra 00VYAOIINXCS:
AHAJIM3 MPOBEICHHOM 1a00PaTOpHOI PadOTHI

Tema 3.2.4 3axon JIxoyis -
Jlenna. Pabora 1 MOIIHOCTE
PIIEKTPUYECKOTO MoJisA. TeninoBoe
meficTBHE TOKA

Conepxanne yvueOHOro Marepuaia

3akon Jxoyns - Jlenna. Pabota u MOIHOCTS 371eKTpuyeckoro mofs. TerioBoe neicTBUE TOKa
JeMoHncTpanuu

[TonynpoBoguukoBeIM auoa. Tpauzuctop. OmeiT Dpctena. BzaumonaeiicTBue MPOBOIHUKOB C

TokamMu. OTKJIOHEHHWE DJJIEKTPOHHOTO IIy4Ka MAarHUTHBIM IOJIeM. OJEeKTPOJBUTATENb.

DIIEKTPOU3MEPUTEIbHBIE MPUOOPHI. ODINeKTpoMarHuTHass WHAyKnus. Omneitel  ®apanes.

3aBucuMocTh O[C CaMOMHAYKUHMU OT CKOPOCTH HM3MEHEHHUSA CHUJIBI TOKA U HUHIYKTUBHOCTH

MPOBOJHUKA.

CamMocTosTenbHasE BHEAyIUTOpHAs paboTa 00yJarouInxcs:
Coobmenne Ha TeMy: «3akoH J[>xoyms - JIenna. PaboTta 1 MOIITHOCTE AJIEKTPUUECKOTO TIOJIS.
Pewenue 3amay.

H‘[)Od:)I/IJ'II)HI)Ie u HDOd)CCCI/IOHaJ'II)HO SHAYUMBbIC 3JICMCHTBI COACPKaHUA
TemnoBoe ,Z[CI\/‘ICTBI/IC TOKa. COCI[I/IHGHI/IC HCTOYHHUKOB 3HeKTqueCKOﬁ OHCPIUHr B 6aTapeI0.
YCJ'IOBI/ISI, HeO6X0)II/IMHe AJIs1 BOBHUKHOBCHHA U MMOAACPKAHUA
QJICKTPUYCCKOI'0 TOKA. 3akon Oma JJIA MOJIHOM OCIIN.

Iloapasnen 3.3
DJIEKTPHYECKHI TOK B

MOJIYNPOBOTHUKAX

Tema 3.3.1 Conepxxanue yueOHOro Marepuaia

CoOCcTBeHHAs TPOBOAUMOCTH

[10JTyIIPOBOIHHKOB. CoOCTBeHHAS! TPOBOJMMOCTE MOJTYTTPOBOIHUKOB. [10TyIpOBOIHUKOBbIE TIPHOOPHI

DIEeKTpUUECKUH TOK B MeTajlIaX. DIeKTpoHHBIN ra3. Pabora
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[TomynpoBOJHUKOBBIE TIPUOOPHI

BBIXOJA. DJIEKTPUUECKHI TOK B IIEKTPOIUTAX. DINEKTPoau3. 3akoHbl Papases.
[[pruMeHeHue IEKTPOIn3a B TEXHUKE. DIEKTPUUECKUN TOK B Ta3ax U BAKyyMe.
Monusanus raza. Buael razoBsix paspsanos. [lonstue o miasme. CBoiicTBa U

[IPUMEHEHHNE AIEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUIN TOK B IOJYIPOBOIHHUKAX.
CoOcTBeHHAS TPOBOAUMOCTH TTIOTYITPOBOIHUKOB. [10TyIIpOBOTHUKOBBIE IPHOOPHI.
JdeMoHcTpanuu
IlonynpoBogHukoBslii auoxa. Tpanszuctop. OmslT Opcrena. BzanmonaelicTBue MPOBOJHUKOB C
TokamMu. OTKJIOHEHHE DJJIEKTPOHHOTO Iy4YKa MAarHUTHBIM IMOJeM. OJEeKTpPOJBUTATENb.
DeKTpou3MepHuTeIbHbIE TPUOOPHI. DIEKTPOMarHuTHasI HHAYKLHSL.

CamMocTogTeabHas BHeaAyIUTOpHAad paboTra 00VYarOIINXCs:

[ToBTOpEHKE B3aMOJICHCTBUE 3apsKEHHBIX Tell. Penienue 3amay. !
KontposnbHas padora Ne 4 o ConepkaHye yueOHOro mMarepuasa
TeMe «3aKOHbI TOCTOSTHHOTO «3aKOHBI TOCTOSIHHOTO TOKay», PELICHUE 3a]a4 110 UCIOJIb30BAHUIO MOJIYTIPOBOTHUKOBBIX 2
TOKa» MpUOOPOB, MO MPUMEHEHUIO 3aKOHOB MOCTOSIHHOTO TOKA.
CamocTosTenbHas BHeayauTOpHas paboTa o0ydyaromuxcs: 1
paboTa HaJ OMMOKaMH
[podunasHbIe ¥ MPodhecCHOHATBLHO 3HAYUMbIC MIEMEHTBI CONEPIKAHMS
CobcTBEeHHas TPOBOIUMOCTh TOIYIIPOBOIHUKOB.
[TomynpoBogHUKOBEIE TPUOOPHI
Pasnen 3
(OCHOBBI JIEKTPOAMHAMUKH 18
(mpoaoJKeHune)
Iloapa3znen 3.4 6
MarauTHoe nmoJie
Tema 3.4.1 Bekrop nHayKIMu ConepkaHue yueOHOro mMarepuasia
MarHUTHOTO 1oJisd. J{eiicTBre BexkTop MHAYKIMKA MarHUTHOTO 1oJsl. JledcTBHE MarHUTHOTO MOJI Ha NMPAMOJMHEUHBIA POBOIHUK C
MATHATHOTO TIOJIS HA TokoM. 3akoH Amrnepa. Bzaumonelicteue TokoB. MarautHeii notok BzaumoneiictBue TokoB. BekTop
TIPSMOJIMHEHHBIN TIPOBOHHUK C MarHuTHoH uHaykuuu. Cuna Amnepa. Cuna JlopeHna. MarautHsle cBOICTBa BELIECTBA.
TOKOM. 3aKoH AMITepa. HemoncTpauiu .
JIusnexTpuku B dnekTpudeckoMm nojie. Kounencaropsl. TemroBoe neHCTBHE JIEKTPUIECKOTO 5
roka. CoOCTBEHHasI U IPUMECHAs TPOBOJUMOCTb MOIYINPOBOAHUKOB. [omynmpoBOHUKOBHIH
muox. Tpausuctop. OnelT DpcTena. BzanmoneiicTBrue mpoBOMHUKOB ¢ TOKamMu. OTKIOHEHUE
PIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM. DJICKTPOABUTATENb. DIEKTPOU3MEPHUTEIHLHBIC
npuOopsl. DiekTpoMaruuTHas nHAyKnus. Oneitel @apanes. 3aBucumocts I C caMOMHAYKIIUK
OT CKOPOCTH M3MEHEHHUS CUJIBI TOKa U MHIYKTHBHOCTH MpoBoAgHuKa. Pabora
baekTporeHeparopa. Tpanchopmarop.
CaMocCTOsATe/IbHAS BHEAYIUTOPHAs padoTa 00yJYaroIMXCs: L

Perenue 3aa4 ¢ UCII0JIb30BAaHUEM MOJYIIPOBOJHUKOBBIX HpI/I60pOB.
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Tema 3.4.2 Pabora no
MEePEMEIICHHUIO TIPOBOIHHUKA C

Copeprxkanne y4e0OHOro MaTrepraia
PaboTa o nepemenieH1to MPOBOIHUKA C TOKOM B MAaTHUTHOM T1oJie. J{elicTBre MarHuTHOTO

TeMe « IJEeKTPOMarHUTHas

Pemrenne 3aaa4 1o onpeCaciICHNIO 3J'I€KTpOMaFHI/ITHOI\/’I WHAYKIIUU, HAITPaBJICHWA MAariHuTHOT'O

TOKOM B MAarHATHOM IIOJI€. 1oJis Ha ABMoKyuics 3apsan. Cuna Jlopenna. OnpeneneHue yieabHOro 3apsaa. YCKOPUTEIN 2
BapspKEHHBIX yacTull. BzaumonelictBue TokoB. Bektop maruutHoi unaykiuu. Cuna Amrepa.
Cuna Jlopeniia. MarHuTHbIE CBOMCTBA BEIIECTBA.
J/TeMoHCcTpanuu
CoOcTBeHHAs ¥ TPUMECHAs MPOBOAMUMOCTD MOJYIPOBOIHUKOB. DIEKTPOIBUTATEIb.
DIeKTPOU3IMEpHUTEIbHBIC TPUOOPHI. DJIeKTpOMaruuTHast HHAYKIuS. OneiTel @apases.
BaucumocTh DJIC caMOMHAYKIIUH OT CKOPOCTH U3MEHEHHUS CHJIBI TOKA U HHIYKTHBHOCTH
nposoxHuka. [lomynpoBoguukoBsil quon. Tpausuctop. OneiT DpcTena. BzaumogeiicTeue
MPOBOAHUKOB ¢ TOKaMH. OTKIOHEHHE SJIEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.
CaMoCTOsATENIbHAS BHEAyIUTOPHAs padoTa 00yJaroMXCsl:
Pemenue 3a1a4 00 MCHOIB30BAHUH MTOJYIIPOBOJHUKOBEIX MPUOOPOB. B3anmmoelicTBre 1
BapsiKEHHBIX TEl.
KonrtponbHas padora Ne 5 no ConepkaHye yueOHOro Marepuasa 5
Teme «MarHuTHoe 1oJje» «MarauTHoe moJsiey
[podunsHbIe ¥ TPOhEecCHOHAIEHO 3HAYUMBIC MIEMEHTBI COICPKAHUS
BekTop MHAYKIIMM MarHUTHOTO MOJsS. YCKOPUTEIW 3apsDKEHHBIX 4YacTHL. 3akoH AMIiepa.
BzanmojieiicTBre TOKOB. MarHUTHBIN MMOTOK
Iloapa3znen 3.5 12
DJ1eKTPOMATHUTHAS HHAYKIHS
Tema 3.5.1 OTkpbITHE ConepkaHye yueOHOro mMarepuasa
PIEKTPOMAarHUTHON MHAYKIHMHU.  |(OTKPBITUE JIEKTPOMAarHUTHOW MHAYKIMUA. MarauTHeli notok. [Ipasuno Jlenna. 3akon
MarnuTHbIi noTOK. [IpaBuino AIIEKTPOMarHUTHON MHIYKIUHU. Buxpesoe anekrpuyeckoe nosue. I{C MHAYKINU B ABMKYILIAXCS
JleHna. 3akoH 3MEKTPOMarHUTHOM [poBogHUKax. CaMOMHAYKIMSA. THAYKTUBHOCTh. DHEPrUsi MArHUTHOTO TOJISL.
WHIyKIIMU. Buxpesoe DIEKTPOMArHUTHOE TI0JIE )
biiekTpuueckoe moie. DJIC JleMoHCTpanuy
VH/TYKIIAH B ABIDKYILHXCS I[TpoBOAHUKHU B DJIEKTPHYECKOM THOTIe. JusnexTpuku B aiekTpuueckoMm mnone. KonaeHcatopsl.
HPOBOTHHKAX. CaMOI/IHI[yI(I_[I/IH. TennoBoe [eWCTBHE BIEKTPUUECKOTO ) Toka. CoOcTBeHHas ¥ MpUMecHas HpOBO}IIiI’MOCTB
nmonynpoBoAHUKOB. IlomynpoBonHukoBbid nuoi. Tpauzuctop. OmnbiT Opctena. B3ammoneiicTBue
VIHTyKTHBHOCTb. DHEprus MPOBOIHUKOB ¢ ToKaMH. OTKIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM MOJEM. DIEKTPOIBUTATEb.
MAarauTHOIO I10JIA. DJIEKTPOU3MEPUTEIbHBIE HpI/I60pr. DJIeKTpOMarHuTHasi MHAYKIHS.
DJIEKTPOMArHUTHOE TT0JIE CamocTosiTenpHas BHeayaUTOpHas paboTa o0y4yaromuxcs:
Pemenue 3a1a4 00 MCHOIB30BAHHUH MTOTYTIPOBOAHUKOBEIX TPHOOPOB. B3anMoneicTBre 1
3apsKEHHBIX TeJl
KontponbsHas padora Ne 6 o ConepkaHue yueOHOro Marepuaa 5
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VHTYKIUSD)

[IOTOKA, UCII0JIb30BaHMs NpaBuia JleHna u 3akoHa 3J€KTPOMarHUTHOM MHIYKIIMH.

JlaGoparopHas padora Ne 5

Conepxanue yaeOHOro Marepuaia

UJInHeliHbIE MEXaHUYECKUE
KOJIe0aTeIbHBIE CUCTEMBI.

KOJIeOaHUs.

/TeMoHCcTpanuu

CBoOOJHBIC U BBIHYXKJICHHBIC MeXaHUUYeCcKkue kojebanus. Pesonanc. O6pazoBaHue u
pacmpocTpaneHue ynpyrux BoiaH. CBOOOHbIE 3JEKTpOMarHuTHbIe Konebanusa. KonaeHncarop B
lenu nepeMeHHoro Toka. Karymka HHIYKTHBHOCTH B IIEIIH IEPEMEHHOTO TOKA.

«M3ydenne 3akona Oma st [IpoBeneHrEe OMBITOB IO U3YYCHHIO 3aKoHa OMa sl yJacTKa ey, a TaKkKe 2
ydacTKa 1M, MOCJICIOBATEIILHOTO M MAPAIICIILHOTO COSAMHECHUS TPOBOTHUKOB
[OCJIEN0BATEIBLHOTO U CaMocTosTeIbHAsd BHEAYIUTOPHAA padoTa 00yJaroIIuXCs:
[1apaJIJIeJILHOTO COSIMHEHNUS QHAJIN3 POBEIECHHON 1abopaTopHON paboThI 1
MTPOBOIHUKOBY
JlaboparopHas pabora Ne 6 ConepkaHue yueOHOTro Marepuaa 5
«3yuenue 3akona Oma s [IpoBenieHNE OMBITOB MO W3yYEHHIO 3akoHa OMa 17151 MOJTHOM 1enu
[TOJTHOM ICITH CamMocTosTelIbHAsS BHEAYIMTOPHAs pabora 00yJaroIIuxcs: 1

AHAJIU3 MMPOBEACHHOW J1a00paTOpHOM pabOThI
JlaGoparopnas pabora Ne 7 Coneprkanue yaeOHOro Marepuana 5
«3yueHue sBreHus [TpoBezieHre ONBITOB MO U3YYEHUIO SBJICHHS 3JIEKTPOMAarHUTHONW WHAYKIIUU
PIIEKTPOMArHMTHOM MHAYKIUW»  [(CaMOCTOSTEIbHAS BHEAYIUTOPHAs pad0oTa 00yYarOIUXC: 1

AHAJIU3 MMPOBEJACHHON J1a00paTOpHOM pabOThI
JlaGoparopnas pabota Ne 8 Coneprkanue yueOHOro Marepuana 5
«Omnpenenenue kodpdunuenta  (OnpeaeauTb ONBITHBIM TyTeM KO3 PHUIIMEHT MOJIIE3HOTO NeHCTBUS
IMOJIC3HOIO ICHCTBUS CamMocTosITeIbHAs BHEAYUTOPHAs paboTa 00yJarOIuXCs: 1
PIIEKTPUYECKOTO YaHHUKAY AHAJIU3 MMPOBEJACHHON J1a00paTOpHOM pabOThI

[IpodribHBIC M TPOPECCHOHATLHO 3HAYUMBIE DIIEMEHTHI COJICPKAHMS
OTKpBITHE AIEKTPOMATHUTHON WHAYKIUHA. DHEPTHsl MATHUTHOTO IOJIS. DJIEKTPOMAarHUTHOE

rmoJie
Paznen 4 Kojiedanusi M BOJIHBI 16
Iloapaznen 4.1 2
MexaHu4ecKHe KOJe0aHust
Tema 4.1.1 KonebarenbHoe ConepxaHne yueOHOI0O Marepuasia
nBHKeHHE. [ apMOHUYEeCKUE KonebarenpHoe nrkenue. ['apmonnyeckue koiebanus. CBOOOIHBIE MEXaHHUECKHE
kosie0anuss. CBOOOIHBIC Konebanus. JInHelHble MeXaHUYECKHUe CUCTEMBI. [IpeBpalieHre YHeprun P KoieOaTeaTbHOM
MEXaHUYECKHE KOJIeOaHus. merkeHIH. CBOOOIHBIC 3aTyXaoIIe MEXaHUIeCKHe KoeOaHus. BeIHYyK/IeHHbIC MEXaHUYCCKUE )
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CaMocTosTenbpHas BHEAYIUTOPHAS paboTa 00yYarIUXCs:

CBOoOOJIHBIC U BBIHYXKJICHHBIC MeXaHHYeCcKHUe KoyueOanus. Pesonanc. Yacrtora konebaHuii u BbICOTA
ToHa 3Byka. OOpa3oBaHWe M pacpoOCTpaHCHUE YIPYTUX BOJH. YacToTa KolleOaHUH M BBICOTA TOHA
BByKa.

IIpodunbHble U IPodheCCHOHAILHO 3HAYNMBIE DIIEMEHTHI CONEDKAHMUS
KonebarenpHoe naBwxkenue. [apMmonmueckwe kosiebaHus. CBOOOIHBIE —3aTyXarollue
MexaHW4YeCcKue KojeOaHus. BeIHYKIeHHbIC MEXaHUYECKHE KOJIeOaHuUs.

Iloapasnen 4.2
Yupyrue BOJIHbI

Tema 4.2.1 [lonepeunsie u
[IPO/I0JIbHBIE BOJIHBI.
XapaKTepUCTUKHU BOJIHBI.
'YpaBHEHUE MII0CKOW Oeryen
BOJIHBI. MIHTepdepeHLus BOJIH.
[lonsTHE 0 MUdpaKLIUK BOJIH.
3BYKOBBIE BOJIHBI. YJIBTPa3ByK U
€ro NpuMEeHEHNE

Conepxanne V‘le6H01"0 mMarcpuaia

[Toniepeunble ¥ MPOAOIBbHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. YpaBHEHUE INIOCKON Oeryuiei
BonHbI. UHTepdepentus BoaH. [TonsTue o Audpakiuu BoiaH. 3BYKOBbIE BOJHBL. YIBTPa3ByK U
ero NpuMeHeHne

/TeMoHCcTpanuu

CBOOOJHBIC U BBIHYXKJICHHBIC MeXaHHYeCKHEe KoyeOanus. Pesonanc. OOpa3zoBaHue u
pacmpocTpaHeHne ynpyrux BoiH. YacTtora konebaHnuit U BeicoTa ToHA 3ByKa. CBOOOIHEBIE
PIEKTpOMAarHuTHbIC Konebanus. OcmnuiorpaMma nepeMeHHoro Toka. Konaencarop B nenu
MepeMeHHOro Toka. KaTymika HHAYKTUBHOCTH B I[ENH IEPEMEHHOTO ToKa. Pe3oHaHc B
MoCJIeOBaTEIbHON e MePEeMEHHOTO TOKa. M3yueHrue U npueM 3JeKTPOMArHUTHBIX BOJIH.
IPagnocBsa3b

CamMocTosTebHas BHEeAyIUTOPpHAI paboTra 00VUarOMIMXC:

CBoOOJHBIE U BBIHYXKJICHHBIE MeXaHH4Yeckue konebanusa. Pesonanc. OOpa3zoBaHue u
acmpocTpaHeHue ynpyrux BosH. Yactora KosebaHni M BBICOTA TOHA 3BYKa.

HDO(bI/IJ'II)HI)Ie )41 HDOd)CCCI/IOHaJ'II)HO SHAYUMBbIC 3JICMCHTBI COACPKaHUA
HonepeqHLIe 1 IPpOAOJIbHBIC BOJIHBI. yJIBTpaSBYK " Cro NIpUMCHCHUC

Iloapa3znen 4.3
3ﬂeKTp0MaFHHTHLIe KoJe0anus

Tema 4.3.1 CBobogHBIC
HIICKTPOMATHUTHBIC KOJICOAHUS.
[IpeBpamieHrie SHEPTUH B
KOJIeOaTeTbHOM KOHTYPE.
3aryxaromye 3eKTPOMarHUTHbIE
KoJIeOaHusl.

ConepxaHue yaeOHOro Marepuasa
CBOOOIHBIE 3JEKTpOMarHuTHeIE Konedanus. [IpeBparenre sHepruu B KoiaeOaTeaIbHOM

KOHTYpe. 3aTyXarIlue eKTPOMAarHUTHHIE KOJIeOaHUsI.

/TeMoHCcTpanuu

CBoOOJHBIC U BBIHYXKJICHHBIC MeXaHHYeCcKe KoyeOanus. Pesonanc. OOpa3zoBaHue u
pactpocTpaHeHUEe yIpyTrux BoiH. YacTtoTa konebaHuil u BbicoTa TOHA 3ByKa. CBOOOIHBIE
PIEeKTpOMarHuTHBIE Konebanus. OcuuiaorpaMMa nepeMeHHoro Toka. Konnencarop B menu
nepeMeHHOTo Toka. KaTymka MHAYKTUBHOCTH B LIeTIM IEPEMEHHOro Toka. Pe3oHaHc B
MocjaeJ0BaTeIbHON eNU NepeMEeHHOro Toka. M3ydyeHue u npueM 3IeKTPOMarHUTHBIX BOJIH.
IPannocBsi3b

CamMocTosTeIbHAsS BHEAYIUTOPHAS pa60Ta 06an101u1/1xc;1:

CBO6OZ[HLIC 1 BBIHYXXJCHHBIC MCXaHUYCCKHUC KoneOanus. Pe3oHanc. 06pa30BaHI/I€ )48
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acIpoCTpaHeHHE ynpyrux BoaH. YacToTa kosebaHUN M BBICOTA TOHA 3BYKa.

Tewma 4.3.2 I'eneparop
HE3aTyXaloKX IECKTPOMAarHUTHBIX
KoneOaHuil. BeIHyXIeHHbIE
RIIEKTPUIECKHUE KOJICOAHNSI.
[lepemenHbIl TOK. I eHEpaTOp
repeMeHHoro Toka. EMKkocTHOE 1
MHIYKTUBHOE COIPOTHUBIICHUE
MEePEMEHHOTO TOKA.

Conepxanue yaeOHOro Marepuasa

['eneparop He3aTyXarIMX MEKTPOMArHUTHBIX KojeOaHuil. EMKOCTHOE M HHIYKTUBHOE
COIPOTHBIICHHUE IIEPEMEHHOI0 TOKA. 3akOH OMa JJIs1 SJIEKTPUYECKOH LIETIH IEPEMEHHOTO TOKa.
PaboTa u MmoutHOCTh IEpeMeHHoro Toka. [ eneparops! Toka. Tpancopmartopsl. Toku BEICOKON

yacToTsl. [lonydenue, nepenaya u pacipenesieHue 3JIEKTPOIHEPTUN.
HJeMoHcTpanuu
BrinyxeHHbIE AeKTprueckue Konebanus. [lepemennblil TOK. [ eHepaTop nepeMeHHOro TOKa.

CamocrosTenbHas BHEAyIUTOPHAs paboTa 00yyaronmxcs:
[loaroroButk BeICTyIUIEHHUE 110 TeMe: «Tpancdopmaropsn.

[IpodunpsHbie U npodeccnoHaIbHO 3HAYUMbIE JIEMEHTBI COIePKAHUS
CBoOonHbIE BNEKTpOMAarHuTHeIe KoneOaHus. [IpeBpamieHue sHepruum B KojaeOaTeIbHOM KOHTYpE.
PaboTa 1 MOITHOCTE MepeMeHHOoro Toka. [ eHepatopsl Toka. Tpancdopmaropsl.

Iloapasnen 4.4
JJIEKTPOMATHUTHBIE BOJHBI

Tema 4.4.1 DnekTpoMarHuTHOE
110JI€ KaK 0COOBIN BUJ| MATEPUH.
JIeKTPOMarHUTHBIE BOJIHBIL.
BuoOparop ['epua. OTKpbITHII
KoJ1e0aTenbHbII KOHTYD.

Coneprkanue yueOHOro Marepuana
DJIEKTPOMArHUTHOE TI0JIE KaK OCOOBIN BUJ MaTepHH. DIEKTPOMArHUTHBIC BOJIHEL. Bubparop
[epuia. OTKpBITHIN KoeOarenbHbI KOHTYp. M300peTenue paauo [lonoseim A.C. TlonsTtue o

panuocBs3u. [IpuMeHenne 31eKTPOMarHuTHBIX BOJIH

/TeMoHCcTpanuu

OOpa3zoBaHUE U pacIpoOCTpaHEeHUE YNpyrux BojgH. YacToTa KoeOaHU U BEICOTA TOHA 3BYKa.
CBOOOIHBIE IEKTpOMArHUTHBIE KolebaHus. OcnunmorpaMmMa mepeMeHHOTO ToKa .
KoHneHcaTop B Lienu nepeMeHHoro Toka. KaTynrka WHAYKTUBHOCTH B I[€ITH MIEPEMEHHOTO TOKA.
Pe3oHaHC B mOCIEIOBATEIbHOM IEMH MEPEMEHHOTO TOKa. V3yueHne u mpuem
PIEKTPOMATrHUTHBIX BOJH. PagnocCBs3b.

CaMocTosTeNbpHAasT BHEAYIUTOPHAs paboTa 00yYaroInxcs:
CBOOOIHBIC U BBIHYXKJICHHBIC MEXaHHYeCKUe Kojebanus. Pesonanc

KonTtponbsHast pabora Ne7 o
TeMe «NEeKTPOMAarHUTHBIE
KOJIeOaHMsI U BOJTHBD)

Coznepxanue yueOHOTro Marepuajia
DKcIepuMEeHTaIbHOE OOHApYEHHUE MEKTPOMArHUTHBIX BOJIH, PEeIlIEHUE 3a1ad 110
paJMOBEIIAHHIO U TEJICBUICHUIO

CamocTosrenpHas BHeayauTOpHas padora 00yYarommxcs:
paboTa HaJl oMOKaMH

Jlaboparopnast padota Ne 9
«M3yueHne 3aBUCIMOCTH
nepuoja KoinedaHui HUTSIHOTO
(MM IPY’KUHHOI'0) MasiTHUKA OT
JUITMHBI HUTHU (WJIA MacChl Tpy3a)»

Coneprkanre yaeOHOTO MaTeprana
N3yuenne 3aBUCIMOCTH TIEpHOA KOJICOAHUH HUTSIHOTO (WITH TIPY>KUHHOTO) MasiTHUKA OT JIJTHHBI
HUTH (MM MacChl Tpy3a)

CamocrodTenbHas BHeayJIMTOpHas paboTa 00y4aromuxcs:
aHaJIM3 MPOBeJIeHHOM 1abopaTopHON paboThI
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JlaboparopHas padora Ne 10
«HIyKTHBHOE 11 EMKOCTHO®
COITPOTHUBJICHUA B LICIIN
HEPEMEHHOT'0 TOKa»

Conepxxanue yueOHOro Marepuaia
WHIyKTHBHOE K €EMKOCTHOE COIPOTHBIICHHUS B IIEITH TEPEMEHHOTO TOKa

HDOd)I/IHBHBIG )48 HDOd)eCCI/IOHaHBHO 3HAYUMBIC 3JICMCHTHI COACPKAHUA
DNEeKTpOMarHUTHOE I10JI€ KaK 0COOBIN BUJI Marepuu. DJIEKTPOMArHUTHbIE BOJIHBI.
N3o06perenue paauo [Tonoseim A.C. [lonsitue o paguocsssu. Ilpumenenue
3JIEKTPOMArHUTHBIX BOJIH.

Paznen 5 Onruka

Hoapaznen 5.1
IIpupona ceera

Tema 5.1.1 Cxopoctb
pacrpocTpaHeHusl CBeTa. 3aKOHBI
OTPaKEHUS U MPEIIOMIICHUS
cgeta. [lomHoe oTpakeHue.
JInnsel. [71a3 kak onTHdeckas
cucrema. OnTuyecKre mpuoOpbI

Conepkanue yyeOHOro marepuaia

CKOpOCTh pacpOCTpaHEHUs CBETA. 3aKOHbI OTPAXKEHUS U IperoMiieHus ceeta. [lomHoe
orpaxkeHue. JIunzbl. [11a3 kak ontuyeckas cucrema. Onrudyeckue Npuoopsl

HeMoHcTpanuu

3aKkoHBI OTpaXKeHUS U mpenomieHns ceera. [lomHoe BHyTpeHHee oTpaxkenue. OnTudeckue
npubopsl. UaTepdepennus ceeta. Audpaxkuus ceera. [longpusanus ceera. [lonydeHue csera ¢
IIOMOIIbIO MMPU3MBI. HOJ’[y‘IeHI/Ie CIICKTpa C MOMOIIbIO I[I/I(i)paKHPIOHHOﬁ PCUICTKHU. CHeKTpOCKOl'[

CaMocTosTenbpHas BHEAVIUTOPHAS paboTa 00yYaAIONIUXCS:
HOHHTL 3aKOHBI OTpa)KeHI/IH 141 HpeJ'IOMJIeHI/ISI CBf€Ta.

[TpoduiibHble U TPodecCHOHATbHO 3HAYMMBIE HIIEMEHTBI COJIePKAHUS
CKOpOCTB pactpOCTpaHEHUs CBETA. 3aKOHBI OTPAKEHUS M TpeJIoMIIeHUs cBeTa. ONTHYeCKHe
puOopsI

IMoapaznen 5.2
BoJ1HoBBIE CBOIICTBA CBETAa

Tema 5.2.1 nrepdepenius
cBeTa. KorepeHTHOCTh CBETOBBIX
nydeid. nrepdepenuus B
TOHKHX IIeHKaX. [Tonocsl
paBHoOM TonmmHbL. Konbia
Herorona. Mcnions3oBanue
UHTEeppEepeHIINY B HayKe U
texHuke. [ludpakuus ceera.
Jludpaxiyst Ha 1T B
NapajuIeNIbHBIX JTydax.
JudpaxiroHHas pererka.

Conepxanue yueobHoro marepuana  WMutepdepenius csera. KorepeHTHOCTb CBETOBBIX JTy4deH.
Wnrepdepenuns B TOHKUX rieHKax. [Tonocs! paBHoi Tonmmabl. Konbia HeloToHa.
UcnonsioBanue nutepdepeHiiny B Hayke U TexHuke. udpakius cera. {udpakius Ha 1menu B
napajuienbHbIX JTydax. udpakimonnas pemerka. [lonstue o ronorpaduu. J[Boiinoe
myaenpenomienue. [lomsiponnsr. Jucnepcus ceera. Bubl ciektpoB. CHIEKTPhI HCITYCKAHHS.
CrekTpbl MOMIOMEeHHs. YIbTpaduoIeToBOE U HH(PAKpaCHOE U3TyueHHs. PEHTTeHOBCKHE JTyUH.

Wx npupona u cBoiicTBa

JemoHcTpanuu

3aKOHBI OTPAXCHHS U NpPEIOMIICHHUsS cBeTa. [lonHOe BHYTpeHHee oTpaxeHue. OnTudecKue
npubopsl. UaTepdepenuns ceera. Judpakmus csera. [Tonspusanus cera. [lonyueHue cBeta ¢
HOMOIIBI0 NpU3MBL. [TonyueHne CHeKTpa ¢ MOMOIIbI0 AU(GPaKIHOHHON pemeTkH. CHEKTPOCKOI

23




JIBOWMHOE JTy4enpeIOMIICHHE.

[Tonsipounsl. Jlucnepeus ceera.

Bunpt criektpoB. CriekTpbl
ucnyckanust. CriekTpsl
HOIIOILEHHUS.
VisrpaduoneroBoe u
MH(paKpacHOE U3ITyICHUSI.
PentreHoBckue J1yuu.

CaMocTosgTenbHas BHEAYIUTOPHAS pabora 00yYaAIONIUXCS:

IToaroToBUTHL AOKIAJ HA TEMY: <<yJ'H>TDad)I/IOJIeTOBOC n I/IHd)DaKDaCHOG HU3JIYYCHUA»

Jlaboparopnas padora Ne 11
«M3y4yenune n3o00paskeHus
MPEIMETOB B TOHKOH JIMH3E»

Conepxanue yaeOHOro Marepuana
N3yuenne n3o00paxeHus IpeIMETOB B TOHKOH JIMH3€E

CamocrodTenbHas BHeayJIMTOpHas paboTa 00y4yaromuxcs:
aHaJIN3 IPOBEJICHHOH 1a00paToOpHOM pabOoTHI

JlaGoparopnast pabota Ne 12
«3y4yenune uaTephepeHInn U
IudpaKIIK CBETaY

ConepxaHnue yaeOHOro Marepuana
W3yuenne unrepdepenunu u audpaxiyy ceera

CamocTosiTenbHas BHeayIuTOpHasi paboTa 00yJaromumxcs:
aHaJIN3 IPOBEJCHHOH J1ab0opaToOpHON PabOTHI

HDOd)I/IJ'ILHLIe n HDOd)eCCI/IOHaJ'ILHO 3HAYMMBIC 3JICMCHTHI COACPKAHNA

Wurepdepennus ceera. KorepeHTHOCTD CBETOBBIX Jiydeid. IHTepdepeHIst B TOHKUX TJICHKaX.

Pazznen 6 OcHoBbI
CHEeNHAIBbHON TeopuHu
OTHOCHTEJILHOCTH

Tema 6.1.1 MlHBapuanTHOCTH
MOJIYJISl CKOPOCTH CBETA B
Bakyyme. [locTynarel
OHHIITEHHA.

ConepxaHue yd4eOHOro Marepuana
WuBapuaHTHOCTH MOAYIISI CKOPOCTH cBeTa B BakyyMe. [loctynarsl DiHIITeHHA.
CBs3b Macchl 1

SHEPIrUu CBOOOTHOMN YaCTUIIbl. DHEPTUsl TOKOSL.

CamocrodTenbHas BHeayJIMTOpHas paboTa 00yJaromuxcs:
N3yuyenue nocrynaros DWiHIITEHHA. Pemenne 3anaq

Tema 6.1.2 IIpocTpaHcTBO U
BpeMs CIIEMAIbHON TEOPUH
OTHOCHUTEIILHOCTH.

ConepxaHue yd4eOHOro Marepuana
[IpocTpaHCTBO M BpeMs CriennaabHONM TEOPUH OTHOCUTEIBLHOCTH.

CamocrodTenbHas BHeayIMTOpHas paboTa 00yJaromuxcs:
[ToaroroBka cooOrienus Ha TeMy: [IpocTpaHcTBO U Bpemsl crieliuaibHOM Teopun
OTHOCHTEJILHOCTH.

Tema 6.1.3 CBsI3p MacCHI 1
SHEPIruu CBOOOTHOMN YaCTHUIIBL.
DHeprus MOKOS.

Cogepxanue V‘—Ie6HOFO mMmarcpuaia
CBs13b MacChl U OHCPIrun CBO60,[IHOI>'I YaCTHUIIbI. 3HCpFI/I}I ITOKOA.

CamMocTogTenpHas BHeayaIuTOpHAag pabora 00VYAOIINXCS:
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[TpopaboTka KOHCIIEKTa HAa TeMy: DHEPrust HOKOsl.

Pazgen 7 DjeMeHTHI

N 12
KBaHTOBOW (U3HKHU
Hoapaznen 7.1 4
KBanToBasi onTuka
Tema 7.1.1 KBanToBas runoresa. | Conepxanue ydaeOHOTO Marepuana
[Inanka. ®oronsl. BHemHui TemnoBoe m3mydenue. Pacripenenenre s3Hepruu B criekTpe adbcomoTHO YépHoro Tena. KBantoBast
boTosnekrpudeckuit 3 PexT. runioresa [Tnanka. @otonsl. Buemmuii poroanexrpuueckuii a3¢pdext. Buyrpennuii hpotorddexr.
Buyrpennuii hotodpdext. Turbl potoanementos. JlapneHue ceta. [IoHATHE O KOPITYCKYIISIPHO-BOJTHOBOM MPUPOJIE CBETA.
Tuns! porosnemenTo KBanroBas runoresa. [1nanka. @otonsl. Buemmuii poroanexrpuueckuii a3¢pdext. BHyTpennuit 2
dhoroaddekt. Tunsl GOTOIIEMEHTOB
JeMoHcTpanuu
doroaddext. JInHeHbIe CIEKTPBI pa3IMYHbIX BelecTB. M3nydeHue jiasepa (KBaHTOBOTO IeHepaTopa).
CyeTunK HOHU3UPYIOIIKX U3TyYSHHN
CaMocTosTeNnbHasE BHeAayIUTOpHAs paboTa 00yJaronuXCs: 1
O3HAKOMUTBHCS C KBAHTOBOU TEOPHEH.
KonTposnbHas pabora Ne 8 mo Conepkanue yueOHOro marepuasia 2
Teme «CBETOBBIC KBAHTHDY CBeTOoBbIE KBaHThI
CaMocTosTenbHasi BHEAayIUTOpHas paboTa 00y4YaromuXcs: 1
paboTa HaJ oMOKaMH
[IpodunbHbIe U TPodhecCHOHATHLHO 3HAYUMBbIE JIEMEHTHI CONEPIKaHUS
Buemnuit gporoanexrpuueckuil 3pdext. Buyrpenuuit poroadpdext. Tursl poTorneMeHToB
IMonpa3nen 7.2 9
du3uka atomMa
Tema 7.2.1 Coneprkanue yueOHOro marepuasna
Pa3Butne B3mIA0B Ha cTpoeHre | Pa3BuTue B3MISI0B Ha CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPaxX BOJIOPOJA.
BelIeCcTBa. 3aKOHOMEPHOCTH B Anepnas monens aroma. OnbiTel 3. Pesepdopaa. Moaens aroma Bogopoaa o H.bopy. 'unoresa
aTOMHBIX CIIEKTPax BOAOPO/A. ne bpoitns. CootHomienne HeonpeaenénHocteil [ eiizendepra. KBanToBbie reHepaTophl.
Snepnas monens aroma. OnbITel | PazBuTre B3MISIOB HA CTPOEHUE BENIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPAX BOJOPO/IA. 2
3. Pezepdopna. Monens aroma SnepHast Mozenps aroma.
Bozopoza o H. Bopy. HemoncTpanun
KBaHTOBBIe TEHEPATOPHI ¢)0T03(1)(1)CKT. JIunetlinble CIICKTPHI PA3JIMYHBIX BCIICCTB. I/I3J'Iy1{CHI/Ie Jla3epa (KBaHTOBOFO reHepaTopa).
CyeT4yrK MOHM3HUPYIOMINX U3ITy4eHUN
CaMocTosTenbHasE BHEAyIUTOpHAs paboTa 00yUYaIONTUXCS: 1

O3HaKOMUTHCS C Pa3JIMYHBIMU B3TTIIIaMH HAa CTPOCHUEC U TCOPUTIO BCIICCTBA.

HDOd)I/IJ'ILHLIC u HDO(l)eCCI/IOHaJ'ILHO SHAYMMBIC 3JICMCHTHI COACPKAHNA
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OmnpiThl D. Pezepdopna. Monens aroma Bogopona o H. bopy. KBanToBble reneparops!.

IMoapa3nen 7.3
Du3uKa aTOMHOTIO sIIpa

Tema 7.3.1 EcrectBennas
PalMOAKTHBHOCTh. 3aKOH
paIHOaKTHBHOIO paciaja.
Croco0Ob! HAOIIONEHNS U
PETUCTPALIUH 3aPSKCHHBIX YaCTHIL,
Oddexr BaBuiosa - Uepenkosa.
CrpoeHue aTOMHOTO sIpa.

Conepkanue yueObHOro Marepuana EcTecTBeHHast paiOaKTHBHOCTD. 3aKOH PaJIMOAKTHBHOTO
pacnana. CriocoObl HAOMIONCHHS U PETUCTPAIH 3apsHKEHHBIX YacTull. Dddekt BaBuinosa —
UYepenkoBa. CtpoeHue aroMHOTO sijipa. Jledekt Macchl, SHEprusi CBSI3H U YCTOHYMBOCTh aTOMHBIX
siaep. SinepHble peakuuu.

HJdeMoHcTpanuu

®dotorddext. JInHelHbIe CIEKTPBI PA3TNIHBIX BEIIESCTB.

CaMocTosgTenbpHas BHEAYIUTOPHAS pabora 00VYAIONIUXCS:
IToaroroBka coobmicHus Ha TeMy: «[IpHHIIMIT ¥ CBOMCTBA aTOMHOTO SIApa.

Tema 7.3.2 HckyccTBeHHas
PaAMOaKTUBHOCTb. JleneHue
TsoKenbIX saep. Llennas saepHast
peakuus. Ypasisemas LenHas
peakuus. SnepHslil peakrop.
[omyuenue panuoaKTUBHBIX
H30TOIIOB U UX IIPUMCHCHUEC.
buonornyeckoe neiicreue
PagHOAaKTUBHBIX M3Ty4CHHH.
OJeMeHTapHBIC YaCTHUIIBI

Conepskanue yueOHOro Marepuana

HckyccTBeHHAs paqMOaKTUBHOCTB. [lenenue Tsokensix saep. Llennas saepHas peakuus.
VYopasnsiemas nenHas peakuus. SAaepHelil peaktop. [lomyuenne paanoakTUBHBIX U30TOIIOB U UX
npuMeHeHre. bruonornueckoe qeMCTBUE PAIMOAKTUBHBIX U3TYyYCHUM. DJI€MEHTAPHbBIC YACTHIIbI.

HeMoHcTpanuu
Wznydenue nazepa (kBaHTOBOTrO reHeparopa). CueTYMK MOHU3UPYIONINX U3TydeHUN

CaMocTosTelbHas BHEAVIUTOPHAS padoTa 00VYAKIUXCS:
[TpuHIMIT ¥ CBOMCTBAa aTOMHOTO SpA.

KonTponeHas padora Ne 9 o
Tteme «Pu3nKa aToma u
aTOMHOTO SIIpa

Conepxanne yueOHOr0 Marepuaia
dwu3KKa aToMa ¥ aTOMHOTO si/Ipa

CaMocTosgTenpHas BHeayIUTOpHAast paboTa 00yYaronnxcs:
paboTa HaJ omMOKaMu

HDOd)I/IJ'II)HBIG n HDOd)GCCI/IOHaJ'II)HO SHAYMMBbIC 3JICMCHTHI COACPKAHUA

EcrecTtBennas PaaAuOaKTUBHOCTS. 3akoH pPaAnOaKTUBHOT'O pacmana. HOJ’Iy‘lCHI/Ie
PaaAOAaKTUBHBIX H30TOIIOB M WX IMPUMCHCHHC. buonormueckoe I[GflCTBI/IC PaarOaKTUBHBIX
I/ISJ'Iy‘-IeHI/II\/'I. SJ'IGMCHTapHBIC YaCTHIIBI.

Pa3nen 8
IBoaonusa Beeennoi

Ioapaznen 8.1 Crpoenne
u passurtue Beesnennoii

Tema 8.1.1. Harmra 3Be3quas
cucrema-l anakruka. [pyrue
raJJakTUKU. beCKOHEYHOCTD

ConepxaHue yq4eOHOro Marepuana
Hama 3Be3anas cucrtema — 'anakruka. J[pyrue ranaktuky. beckonedHocTs BeeneHHoi.

[ToHsATHE O KOCMOJIOTHH.
JdeMoHcTpanuu
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Bcenennoii. I[Toaarue o
KOCMOJIOTHH.

dotoaddekt. JInHeiiHbIe CIEKTPHI PAa3IMYHBIX BEIECTB. M3nyueHue nasepa (KBAaHTOBOTO FeHepaTopa).

CaMocTosgTenbHas BHEAyIUTOPHAS paboTa 00yYaAIONIHUXCS:
ITpounTars Marepuai mmo ['agakTHKaM.

Tema 8.1.2. Pactmpsiroinasics
Bcenennas. Monens ropsiueit
Bcenennoii. Crpoenue u
MIPOUCXOXKACHUE [ amakTuK.

Conepxanue y4eOHOrO Marepuana
Pacmmmpsiromascs Beenennas. Monens ropsueit Beenennoit. CtpoeHue v mpoMCcXoxKICHUE

INanaktuk. TéMHas marepus U TEMHAs SHEPIHUSL.
HemoHcTpanuu
CueTurK HOHN3HUPYIONHX U3ITyYCHUH

CamocrodrenbHas BHeayJIMTOpHas paboTa 00yJyaromuxcs:
[ToaroroButs coobmienne Ha Temy «l amakTukay.

Ionpa3nen 8.2

IOpoJonus 3Be3a. ['mmoresa
npoucxoxaenust CoHeyHoOM
CHCTEMBI.

Tema 8.2.1 TepmosinepHbIit
cunres. [Ipobnema Tepmosiaep-
HOM SHEPreTUKU. DHEPrus
CosnHiia u 3Be371. DBOIOIHS
3Be3 . [Ipoucxoxnenue
CoJTHEYHOH CUCTEMBI.

ConepxaHnue ydaeOHOro Marepuasna
Tepmosnepnslit cuntes. [Ipobiema repmosiiepHoii sHepreTuku. JHeprust ConHua U 3Be31.

Opomonus 38e34. [Ipoucxoxnenne CoTHEUHONU CUCTEMBI.
JdeMoHcTpanuu

doroaddexrt. JInHeHHbIe CIEKTPhI PA3IMYHbIX BellecTB. M3myueHue ta3epa (KBaHTOBOTO IT'eHEepaTopa).

CYeT4yrK MOHM3HPYIOMIHX U3ITyUYeHUH

CamMocrogrenpHas BHEAYAUTOPHAA pabora 00yJYaroImxcs:
ITonroroBka BeICTyIUIeHHs Ha TeMy: «DoTtorddhexr

Hmozosas konmponvhas
paboma

Z[J'IH XapaKTCPpUCTUKHU YPOBHA OCBOCHUA yqe6H0r0 Marepuajia UCIOJIb3YIOTCA CICAYIOIINEC 0003HaYECHHS:

1. - O3HAKOMUTEIIbHBIN (Y3HaBaHUE paHee U3YYEHHBIX 0ObEKTOB, CBOMCTB);
2. - penpOLyKTUBHEIA (BBIIONHEHHE JEATENHHOCTH 110 00pa3ily, MHHCTPYKIMH WX TIOJ PYKOBOICTBOM)
3. - IPOYKTUBHBIN (TJITAHUPOBAHKE U CAMOCTOSTENILHOE BBITIOJIHEHHUE JICSTEILHOCTH, PEIIeHHE MPOOIEMHBIX 33/1a4)
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3. XAPAKTEPMCTHUKA OCHOBHbIX BUJOB YUEFHOU
JEATEJIBHOCTU CTYIEHTOB

Conep:xanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /1eTeJIbHOCTH
CTYIeHTOB (HA YPOBHeE y4eOHbIX JeHCTBHIl)

Beenenue

YMeHus I0OCTAaHOBKHU LIE€TIEH eATEIbHOCTH, INIAHUPOBAHUS COOCTBEHHON JESITEIbHOCTH
JUISL JOCTHKEHUS TIOCTABICHHBIX LI€JIEH, IPEABUICHUS BO3MOXKHBIX PE3yIbTaTOB dTUX
JIEUCTBU, OPTaHU3ALMU CAMOKOHTPOJIS M OLICHKH ITOJYYEHHBIX PE3YJIbTaToOB. PazBuTue
CHOCOOHOCTH SICHO M TOYHO M3J1araTh CBOM MBICIIH, JJOTMYECKH 000CHOBBIBATh CBOIO
TOYKY 3pPEHUs, BOCIPUHUMATH M aHAIU3UPOBATH MHEHUS COOECETHUKOB, IPU3HABAS
[IPaBO JPYyroro yenoBeka Ha nHoe MHeHue. [IponsBenenue usmepeHus Gpu3nyeckux
BEJIMYMH U OLICHKA I'PaHULIbl IOTPEIIHOCTEN n3MepeHnil. [Ipencrasinenue rpaHuib
HOTPEIIHOCTEH U3MEPEHUH MTPU OCTPOECHUH TpapUKOB. YMEHHE BbICKA3bIBATh THIIOTE3bI
JUTsE OOBSICHEHHSI HaOIOIaeMBbIX SIBIICHUH. YMEHHE peasiaraTb MOJCIH SIBICHUI.
VYkazaHue rpaHul] IPUMEHUMOCTU (U3NUECKUX 3aKOHOB. M310)keHIEe OCHOBHBIX
IIOJIOKEHHUI COBPEMEHHOM Hay4HOU KapTuHBI Mupa. [IpuBeneHne npumMepoB BIMSHUSA
OTKpBITUI B (pr3KKe Ha IIPOrpecc B TEXHUKE U TEXHOJIOIMU IPOU3BOACTBA.
HcnonpzoBanue MHTepHeTa i noucka HHGoOpMaluu

1. MEXAHUKA

Kunemaruka

[TpencraBneHre MEXaHNYECKOTO IBM)KEHUS TEJIa YPABHEHUSIMU 3aBUCUMOCTH KOOpAUHAT
Y IIPOEKLMEN CKOPOCTH OT BpeMeHH. [IpeacTaBieHne MEXaHMYECKOTrO ABUKECHUS Tena
rpaduKaMH 3aBUCUMOCTH KOOPAMHAT U MPOEKIMEN CKOPOCTH OT BpeMeHu. OrpeeneHue
KOOPJIMHAT MPONUIEHHOTO yTH, CKOPOCTU U YCKOPEHUS Tella 1o rpadukaM 3aBUCUMOCTH
KOOPJIMHAT U MIPOEKIHUH CKOPOCTH OT BpeMeHU. OnpeneneHue KOOpAUHAT IPOIEHHOTO
IIyTH, CKOPOCTH M YCKOPEHHSI TeJla II0 YPABHEHUSAM 3aBUCUMOCTH KOOPJMHAT U
IIPOEKLUN CKOPOCTU OT BpeMeHHU. [IpoBeneHne cpaBHUTEIBHOIO aHAIM3a PABHOMEPHOTO
Y PAaBHOIIEPEMEHHOIO JIBUKEHNN. YKa3aHUE UCIIOJIb30BAHMS MOCTYNATEIBHOIO U
BpalaTeIbHOTO JIBMKEHUH B TexHUKe. [I[pnoOpereHue onbiTa paboThl B IpyIIe ¢
BBINOJIHEHHEM PA3JIMYHBIX COLMANBHBIX poieil. PazpaboTka BO3MOXKHON CHCTEMBI
JEUCTBUM U KOHCTPYKLIUH JJIs DKCIIEPUMEHTAIIBHOTO ONPEAEICHUS KUHEMATUYECKUX
BenuuuH. [peacrasnenne nHpopmManuy o BUAAX IBUKEHUS B BUJE TaOJIUIbI

3aKOHBI
MEXaHUKHU
HrroToHa

OObsicHEHHE JEMOHCTPAIIMOHHBIX 3KCIEPUMEHTOB, MOATBEPKAAIOIIUX 3aKOH WHEPIUH.
N3mepenne maccsl Tena. M3Mepenue cuibl B3aUMOACUCTBUSA Tel. Beiuncinenne 3HayeHus
CUJ IO W3BECTHBIM 3HAYCHUSM MACC B3aUMOJECHCTBYIOIIUX TEI M UX YCKOPCHUM.
Beruncienre 3HaueHUs yCKOPEHUH TeIl IO W3BECTHBIM 3HAYECHMSAM JIEUCTBYIOIINUX CHII U
macc Ten. CpaBHEHME CWIbl JEHCTBUS M HpoTuBoAcHcTBUs. IIpuMmeHeHne 3akoHa
BCEMHMPHOI'O TATOTEHHsI IPH pacyeTax CUJI U YCKOPEHHH B3aMMOJCHCTBYIOIIMX Tell.
CpaBHEeHUE YCKOpeHHs CBOOOJHOrO majeHuss Ha IutaHeTaXx COJIHEYHOW CHCTEMBI.
Brinenenne B TeKCTe yueOHUKAa OCHOBHBIX KaTerOpUi HayYHOU WH(OpMAITUH.
IIpuMeHeHne 3aKOHA COXpaHEHUs UMITYIIbCA JUIsl BBIYMCICHHS] U3MEHEHUH CKOPOCTEH
TeJ NP UX B3auMonencTBusx. M3mepenue paboThl CHIT U M3MEHEHNE KHHETUYECKOM
SHEpruu Tesna. Beruucienue paboThl Ul U UI3MEHEHUS] KHHETUYECKOM SHEPTUH Tea.
Beluncienre noTeHIHaIbHON SHEPTUH TEN B TPAaBUTALIMOHHOM noje. OnpeneneHue
NOTEHIIMAJIBHON 3HEPTHH YIIPYTO J1e(hOPMUPOBAHHOTO TeJla 110 U3BECTHOM AedopManuu
1 KECTKOCTH Tela. [Ipumenenne 3akoHa COXpaHeHUsI MEXaHUYECKOW YHEPTUH MIPH pac-
4yeTax pe3yJbTaToB B3aUMOACUCTBUH TEJI IPABUTALMOHHBIMU CWJIAMU U CUJIAMHU
YIPYroCTH. YKa3aHHe MPaHUL] IPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHUE y4eOHbIX
JUCLHUIIINH, IIPU U3YYEHUU KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJIEKVJIAPHON ®U3UKHA U TEPMOAUHAMUKHA
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OcHOBHI
MOJIEKYJISIP
HOH
KHHETHYEC
KON TEOPHUH.
NneanspHBIN
ras

BrinonHenue SKCIepuMEHTOB, CITYXKAIIUX JUIst 000CHOBAHHS MOJIEKYISIPHO-KUHETH-
yeckoit Teopun (MKT). Penrenne 3a1a4u ¢ npuMEeHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKY/ISIPHO-KMHETHYECKOH TeopuH ra3zos. OmpeieseHue napaMeTpoB BEIIECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAaHUU YpaBHEHUS COCTOSIHUS UEaNbHOIO rasa.
Omnpenenenne napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUU M IMTPOUCXOASIINX
nporeccoB no rpadukam 3aBucumoctu p (T), V (T), p (V). DxcniepumeHTanbHoe
uccnenoanue 3asucumocts p (T), V (T), p (V). [Ipencranenue B Buae rpaguxoB
M30XOPHOT0, N300apHOr0 M M30TEPMUYECKOTO MpoleccoB. Brruncienue cpenneit
KMHETUYECKON SHEPIMH TEIUIOBOTO JIBUYKEHUS MOJIEKYII IO U3BECTHOW TEMIIEpaType
BeniecTBa. Boicka3biBaHUE TUIIOTE3 711 OObSICHEHUS HAOIOIaeMbIX SIBJICHUM. YKa3aHue
TrpaHuL] IPUMEHUMOCTH MOJIENN «UACaJIbHbIN ra3y u 3akoHoB MKT

OCHOBBI
TePMOJTUHAMHU
KW

H3mepeHne komdecTBa TEIJIOTHI B Ipolieccax Terionepenadu. PacueT konnyecta
TEIUI0ThI, HEOOXOAMMOTO JIJIsl OCYILECTBIEHUS 3aJaHHOTI0 Mpoliecca ¢ TeIulonepeaayei.
Pacder uzMeneHust BHyTpeHHEH SHEPruu Tel, paboThl U MEPEIaHHOTO KOJINYECTBA
TETUIOTHI C CIIOJIb30BAaHUEM TIEPBOTO 3aKOHA TEPMOIUHAMHKH. PacueT paboTsl,
COBEpIICHHOH Ta30M, 1o rpaduky 3aBucumoctd p (V). Beruucienue paboTsl rasa,
COBEPILIECHHON TP U3MEHEHHUH COCTOSIHUSA 110 3aMKHYTOMY IUKITY. Berancienne KIT{
P COBEPIIECHUH ra30M pabOThl B POIIECCaX U3MEHEHUS COCTOSHUS 110 3aMKHYTOMY
uKry. OOBsICHEHHE TPUHITUIIOB ICHCTBHSI TEIUIOBBIX MaIlIMH. JIeMOHCTpaIus poiu
(bU3KMKY B CO3JJaHUH U COBEPIIICHCTBOBAHUY TETUIOBBIX JABHUrareneil. Mznoxenue cytu
AKOJIOTUYECKHUX MPOOJIeM, OOYCIIOBICHHBIX PaO0TOM TEIUIOBBIX JIBUTATEIICH 1
MpeIOKEHNE TyTH UX pellleHus. YKa3zaHue IpaHul] IPUMEHUMOCTH 3aKOHOB
TEPMOAMHAMUKU. YMEHHUE BECTH JTUAJIOT, BHICIYIINBATh MHEHHE OIIMIOHEHTA, y4acTBO-
BaTh B IMCKYCCHH, OTKPBHITO BBIpaXKaTh U OTCTAUBATh CBOIO TOUKY 3pEHUs. YKa3zaHUeE
y4eOHBIX JUCIUIUINH, TPA U3yYSHUN KOTOPHIX UCTIONB3YIOT YI€OHBIH MaTepua
«OCHOBBI TEPMOJAMHAMUKI)

CaoiicTBa
Mapos,
JKUJIKOCTEH,
TBEPABIX TEJ

W3mepenue BnaXHOCTH Bo3ayXa. PacueT koinuecTBa TEMIOThI, HEOOXOIUMOTO JIst
OCYUIECTBJIEHHUS IIPOLIEcca IEPEX0/1a BEIIECTBA U3 OJTHOTO arperaTHOro COCTOSIHUS B
Apyroe. DKCIepUMEHTaIbHOE HCCIIEA0BaHNE TEIIOBBIX CBOWCTB BelecTsa. [IpuBenenue
NPUMEPOB KaNUJUIPHBIX SBIEHUH B OBITY, IpHpoJe, TexHuke. MccnenoBanue
MEXaHUYECKUX CBOMCTB TBEPABIX Tell. [[puMeHenne puandyeckux MoHATHI U 3aKOHOB B
yuyeOHOM Marepuaie npodeccuoHaabHoro xapakrepa. Mcnons3zoanue MHTEpHEeTa 15
novcka HH(opManuu o pazpaboTKax U IPUMEHEHUSX COBPEMEHHBIX TBEP/IbIX U
aMOp(HBIX MaTepuajIoB

3. JJIEKTPOJIMHAMUKA

DnexTpocTa
THKa

Brrunciaenue cun B3aHMOHCﬁCTBHH TOYCUYHBIX JJICKTPUYICCKUX 3apsAd0B.
Brrancnenue HAIIPAXKEHHOCTHU SJICKTPHUYCCKOT'O IO OAHOTO U HECKOJIBKUX TOYCYHBIX
QJICKTPUUICCKUX 3apAJ10B.

Brraucnenne noTeHInana SJICKTPUYECKOIO IMOJISI OJHOI'O U HECKOJIBKHUX TOYCUHBIX
SJICKTPUUCCKUX 3apsA10B. I/I3MepeHI/IC Pa3HOCTH NOTCHIHNAJIOB. I/I3MepeHHe OHCPIrun
QJICKTPHUYCCKOI'0 ITOJIA 3apsAXKECHHOT'O KOHJACHCATOpAa. Brranciaenue OHCPIrun
SJICKTPUUCCKOTO MOJIA 3apsS’KCHHOI'0 KOHJACHCATOopa. Pa3pa60T1<a IIaHa U BO3MOXKHOM
CXEMBI )ICP'ICTBHI\/'I OKCIICPUMECHTAJIBHOTO OIPEACIICHUA JICKTPOCMKOCTU KOHACHCATOPA U
I[HBHCKTpH‘ICCKOﬁ MMPOHUIIACMOCTHU BCIICCTBA. HpOBCI[CHI/IC CpPaBHHUTCIBHOI'O aHaJIn3a
TPaBUTAIMOHHOI'O M 3JICKTPOCTATHUICCKOT'O noJyei

IlocToAaHHBIN
TOK

W3MepeHne MOIHOCTH 3eKTpuueckoro Toka. smepenune O/{C 1 BHyTpeHHETO
CONPOTHUBIICHUSI NCTOYHUKA TOKA. BBINOIHEHNE pacueTOB CUIIbI TOKA M HANPS)KEHUH Ha
y4acTKax 3JeKTpUUecKux 1erneil. O0bsCHEeHnEe Ha TPUMEpE EKTPUUYECKO LIenH ¢
nBymst uctouHrkaMu Toka (D/1C), B KakoM cllydae HCTOYHHK AIIEKTPUUECKON IHEPTUN
paboTaeT B pe’KkuMe reHeparopa, a B KakoM - B peknuMe norpedurens. Onpenenenue
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TEMIIepaTypbl HUTH HaKaJIMBaHUs. M3MepeHne MEeKTPUIECKOTrO 3apsia MEKTPOHA.
OOBsicHEHHE NPUPOJIBI HIEKTPUYECKOTO TOKA B METAJLIAX, MEKTPOJINTAX, ra3ax, BaKyyMe
U [OJYIPOBOJHUKAX. [Ipumenenune onekTponu3a B TexHuke. [lpoBeneHue
CPAaBHUTEIBHOIO aHAIN3a HECAMOCTOSITEIILHOTO U CAMOCTOSITEIIBHOTO Ta30BbIX Pa3psiioB.
CHsTHE BOJIBTAaMIIEPHON XapaKTepUCTUKU aAnoja. [IpoBeneHne cpaBHUTEIBLHOIO aHAIM3a
IIOJIyIIPOBOJHUKOBBIX JUOAOB U TpHonoB. Mcnonb3oBanne MHTepHETA 111 IOKUCKA
UH(OPMAIUH O TIEPCIIEKTUBAX Pa3BUTHA NOJIYIPOBOAHUKOBON TEXHUKU. YCTAaHOBKA
IIPUYMHHO-CJICICTBEHHBIX CBSI3EH

MarauTtHble
SIBJICHUSA

N3mepenne HHAYKIUY MArHUTHOTO T0JIs. Beluncnenue cuil, IelCTBYIOIIMX Ha
MPOBOIHUK C TOKOM B MarHMTHOM MoJie. Beluncienue cui, 1eMCTBYIOIMX Ha
ANEKTPUYECKUN 3aps/l, ABUKYLIMICS B MArHUTHOM I10J1€. MccnenoBanue siBJIECHUM
3IIEKTPOMAarHUTHON UHAYKIIMHM, CAMOUHIYKIMH. BelunciaeHue 3Hepruu MarHuTHOTo
noJisi. OOBSICHEHHE IPUHIIAITA JEHCTBUS deKTpoaBurareis. OObsICHEHHE MPUHITUTIA
JIEHCTBHSI TeHepaTropa IEKTPUICCKOTO TOKA U AJIEKTPOU3MEPUTEILHBIX TPHOOPOB.
OOBsicCHEHUE TIPUHITUTIA ICHCTBUS MacC-CIIeKTporpada, YCKOPUTEIEH 3apsiKeHHBIX
gacTtuil. OOBSICHEHHE POJIM MAarHUTHOTO OIS 3eMJIH B )KU3HHU PACTCHUM, )KUBOTHBIX,
yenoBeka. [IpuBenenne npumMepoB NPaKTUYECKOTO TPUMEHEHUS U3YUYECHHBIX SABICHUH,
3aKOHOB, TPUOOPOB, YCTpOoHCTB. [IpoBeieHre CpaBHUTEIHLHOTO aHAIN3a CBOMCTB
AIIEKTPOCTATUICCKOTO, MATHUTHOTO U BUXPEBOTO AEKTPUICCKUX rmosieid. OObscCHEHNE Ha
pUMepe MarHUTHBIX SBJICHUH, TOueMy (PU3UKY MOXKHO paccMaTpUBaTh Kak
METAIUCUUIUIAHY

4. KOJTEBAHUS U BOJIHBI

Mexauu-
qeCcKue
KoJIe0aHus

HccnenoBanre 3aBUCHMOCTH ITEPHO/IA KOJICOAHNH MaTEeMaTHYECKOTO MasiTHUKA OT €ro
JUTMHBI, MaCChl U aMIUTUTY/BI KojeOanuil. MccnenoBanue 3aBUCHMOCTH Meproa
KoJieOaHUH Tpy3a Ha IPYKUHE OT €r0 MACChI M )KECTKOCTH MPYKUHBI. Beruncinenue
nepuosa KoaebaHuit MaTeMaTHueCKOT0 MassTHUKA MO0 U3BECTHOMY 3HAYEHHIO €TO JUTUHBI.
Boruncnenue nepuoja kosne6aHuil rpy3a Ha Npy>KUHE M0 U3BECTHHIM 3HAYEHUSIM €T0
Macchl ¥ )KeCTKOCTH MPYXUHBI. BbIpaO0oTKa HaBBIKOB BOCTIPUHUMATh, aHATTH3UPOBATH,
nepepa6aTLIBaTL U IPCABABIATD HHq)OpMaIIHIO B COOTBETCTBHU C ITOCTABJICHHBIMU
3anadyamu. [IpuBeneHne npumMepoB aBTOKOIEOATEIbHBIX MEXAaHUUECKUX CHCTEM.
[TpoBenenne knaccudukanmu KojaeOaHmit

Yopyrue
BOJIHBI

W3mepenue JUIMHBI 3ByKOBOW BOJIHBI 110 pe3yibTaraM HaOmoAeHni nHTepdepeHInn
3BYKOBBIX BOJIH. HaOmroneHre u o0bsicHeHre IBJIeHUI nHTep(epeHun 1 Tudpakiun
MexaHH4YecKux BoJH. [IpencraBnenue oGnacTeil mpruMeHEeHUs yIbTpa3ByKa U NEpCHEeKTH-
BbI €70 UCIIOJIb30BaHMS B PAa3IMYHbBIX 00JIaCTIX HayKH, TEXHUKHU, B METUIIIHE.
N3noxeHue CyTu KOJIOTHYECKUX MPOoOIIeM, CBA3aHHBIX C BO3/IEHCTBIEM 3BYKOBBIX BOJIH
Ha OpraHy3M 4eJoBeKa

DNexTpo
MarHUTHBIE
KoieOaHus

Habnronenue ocuusiorpaMmM rapMOHHYECKUX KOJeOaHUH CHIIbI TOKA B IIETIH.
H3Mepenue a1eKTpoeMKOCTH KOHieHcaTropa. M3mMepenrne nHAYKTUBHOCTD KaTyIIKH.
HccnenoBanue sBIEHUS 3JIEKTPUUECKOTO PE30OHAHCA B MTOCIIE0BATEIHON LIENH.
[TpoBenenue aHaaoruu MeXIy (PU3MUECKUMH BETUYMHAMHU, XapaKTePU3yIOIUMU
MEXaHMUYECKYIO U 3JIEKTPOMAarHUTHYIO KojieOarenbHble cucTeMbl. PacueT 3HaYeHU CHUITbI
TOKa U HalPsDKEHUS Ha JIEMEHTax LIeNH EpeMEeHHOTo Toka. VccnenoBanue npuHuuna
neiictBus TpaHcopmaropa. MceaenoBanue NpuHIMIA ASHCTBUS reHepaTopa
nepeMeHHoro Toka. Mcnonb3oBanne MHTepHEeTa 1715 morcka HH(OPMAIMU O COBPEMEH -
HBIX CIIOCO0AX Mepeaayn AEeKTPOIHEPTUU

DJEKTpOo
MAarHUTHBIE
BOJIHBI

OcyuiecTBieHue paguonepeaadu u paguornpuema. MccienoBanue CBOMCTB AIIEKTPO-
MArduTHBIX BOJIH C IIOMOIIBIO MO6I/IJIBHOFO TGHG(I)OH&. PazButne OECHHOCTHOI'O
OTHOIIICHHUS K N3y4aeMbIM Ha ypoKax (pU3uKH 00BEKTaM M 0CBauBaeMbIM BH1aM
nesTeabHOCTH. OOBsICHEHNE MPUHIMITHAIBHOTO PA3INYUs IPUPOJIBI YIIPYTHX H
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AIIEKTPOMArHUTHBIX BOJIH. M3710)KEHHE CYyTH IKOIOTHUECKHUX TPOOJIEM, CBSI3aHHBIX C
AJIIEKTPOMArHUTHBIMH KOJIeOaHUAMHU U BoJIHaMH. OOBsICHEHNE POJTH 3JIEKTPOMArHUTHBIX
BOJIH B COBPEMEHHBIX UCCIEA0BaHUAX BeeneHHoun

5. OIITUKA

[Ipupona
cBeTa

IIpuMeHeHne Ha ITPAKTUKE 3aKOHOB OTPAKEHUS U IIPEJIOMIICHUS CBETA IIPU PEILICHUU
3ana4. OnpeaeneHne CeKTpalbHbIX TPAHULl YyBCTBUTEIBHOCTH YEJI0BEUECKOIO I1a3a.
YMeHue cTpouTh U300paXkeHUs IPEAMETOB, 1aBaeMble JMH3aMu. PacueT paccTosHus oT
JIMH3BI 10 U300paXkeHus npeaMeTa. PacueT ontuyeckoi Cuiibl TMH3BIL. M3Mepenue
¢dokycHOro paccrosHus JuH3bL. VcnipITanne Mozieeil MUKPOCKOIIa M TEJIeCKOIa

BoixHoBEIE
CBOMCTBA
CBETa

Habmronenue siBjeHust UHTEpPEepeHInu IeKTPOMarHuTHEIX BosiH. Habmonenue
SBIICHUS TU(PPAKIIUU IIEKTPOMATHUTHBIX BOJIH. HaOmroeHue siBieHus: OIS pU3alim
3JIEKTPOMArHUTHBIX BOJIH. VI3MepeHne AMHbI CBETOBOW BOJIHBI IO pe3yJIbTaTaM
HaOIOIeHUs ABNICHHs MHTepepenHinu. Habnronenue siBiieHus U pakiuy CBETa.
Habmronenue siBjeHus MONApU3aliU U Iucriepcun cBeta. [louck pa3nuuuii 1 cXoacTBa
MKy TU(paKIIHOHHBIM U TUCIIEPCHOHHBIM criekTpamu. [IpuBenenne npuMepon
MOSIBIICHUS B IPUPOIC U UCIIOIB30BaHUS B TEXHUKE SBICHUN UHTEP(HEPEeHIINH,

T paKIuy, MOJIIPU3ALUU U TUcTiepcuu cBeTa. [lepeunciienne MeTo0B MO3HaHUS,
KOTOPBIE UCIIOJIb30BaHbI IIPY U3YYEHUH YKA3aHHBIX SIBICHUM

6. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBEI
crenualbLHOU
TEOpUHU

OTHOCHUTCIBHOCTHU

OObsicHeHHWe 3HAUMMOCTH  ombiTa  MaiikenscoHa-Mopiu.  @opMmynupoBaHUe
nocrtynaroB. O0bsicHeHue >(dexTa 3ame/IeHuss BpeMeHU. PacueT sHeprum mokos,
UMIYNbCa, DHEPrUM CBOOOAHON YacTulbl. BbIpaOoTka HaBBIKOB BOCHPUHUMATH,
aHaJM3UpOBaTh, nepepaldarTbiBaTh M NPEABABIATH MH(OpMAIMIO B COOTBETCTBUHU C
ITOCTABJICHHBIMH 33J1a4aMH

7. SJJIEMEHTBI KBAHTOBOM ®U3UKH

KBaHTOBas
ONITHUKA

Hab6nronare dhotoanexrpuueckuii 3pdext. O0bacHATH 3ak0HbI CTONETOBA U JaBICHUE
CBEeTa Ha OCHOBE KBaHTOBBIX NpezacTaBieHuil. Habmronenue poroanekTpruueckoro

s dexra. O0bsicHeHHe 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPEICTABICHUH.
Pacuer MakcMMaIbHON KHHETUYECKOH SHEPTHH JIEKTPOHOB MPU (POTOINEKTPHUECKOM
sapdexre. OnpeneneHue padoThl BHIXOJA 3JEKTPOHA MO IpadrKy 3aBUCUMOCTH
MaKCUMaJIbHOM KMHETUYECKON SHEPTuHu (POTOIIEKTPOHOB OT YACTOTHI CBETA.
N3mepenue paboThl BEIXOAa dMeKTpoHa. [lepeunciienue npruOOpoB yCTaHOBKH, B
KOTOPBIX IPUMEHSIETCS 0e3-UHEePUUOHHOCTD (hoTodpdekra. OObscHeHHE
KOPIYCKYJISIPHO-BOJIHOBOTO Jyanu3mMa cBOMCTB (0TOHOB. OObsSCHEHUE poin
KBAaHTOBOM ONTHKU B Pa3BUTUU COBPEMEHHON (U3UKU

dusuka atoma |Habmrogenue muHeuaThix CieKTpoB. PacdeT 4acTOTHI M ITTMHBI BOJHBI HCITYCKa€MOTO

CBETAa MU NEPEXO/I€ aTOMA BOIOPO/Ia U3 OJHOTO CTALIMOHAPHOTO COCTOSIHUSL B IPYTO€.
Brruncnenue JiuHbI BOJIHBI e Bpoiiist yacTHilbl ¢ U3BECTHBIM 3HAYEHUEM UMITYJIbC.
OObsiCHEHNE MPOUCXOXKICHUS TMHEWYATOro CIIeKTpa aToMa BOJOPOia U pa3Iuyus
JMHENYaThIX CIIEKTPOB Pa3IMYHbIX ra3oB. McciaenoBanue TMHERYaToOro CreKTpa.
HccnenoBanue NpuHIMIA pabOTHI IIOMUHECIIEHTHOMH tamMiibl. HaOmonenue u
00BsICHEHHE MPUHIIMIA JeiicTBUs azepa. [IpuBeaeHne npruMepoB UCIOIb30BAHUS
Ja3epa B COBPEMEHHOM Hayke U TexHuke. Mcnons3zoBanue VHTEpHETA 114 ITOKMCKA
nH(GOpPMaIH O NEPCIEKTUBAX NMPUMEHEHHS Jiazepa

dusuka

Habnronenue TpexoB anbda-yactul] B kamepe Buibcona. PeructpupoBanue siepHbIX

aTOMHOTO sIpa M3JIyYEHHI ¢ ToMoIIblo cueTuyrka ['elirepa. PacueT sHepruu CBsI3W aTOMHBIX SIAEP.

Omnpenenenue 3apsaa 1 MacCOBOI'O YMCIIa aTOMHOTO Ipa, BO3ZHUKAIOILETO B
pe3ynbrare paAMoakTUBHOTO pacrnaia. Beruncienue sHepruu, 0CBOOOKIatoLIeiics
IIpU paiM0aKTUBHOM pacnaje. OnpeneneHue NpoayKTOB SIEPHON peaKIMH.

31




Boruncnenue sHeprun, 0CBOOOKIAOIICHCS IPH SIECPHBIX peakuusx. [lonumanme
[IPEUMYILECTB U HEIOCTATKOB UCIIOJIb30BAHMS aTOMHOM SHEPIUU U HOHU3UPYIOLIUX
U3JIy4CHUI B IPOMBIIUICHHOCTH, MeAULMHE. 31105)keHNEe CyTH DKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C OMOJIOTUYECKUM JCHCTBUEM PAIMOAKTUBHBIX M3JIyUYEHUH.
[IpeacraBienue o Xxapakrepe 4YeThIPEX THIOB (PyHAaMEHTAIBHBIX B3aNMOJICHCTBUI
AJIEeMEHTApHbBIX YacTHIl B Buie Tabiuisl. [IpoBeaenue kinaccupukanuu
AIIEMEHTAPHBIX YAaCTHII 10 UX (PU3MUECKUM XapaKTepUCTHKaM (Macce, 3apsy,
BPEMEHH KU3HU, CIUHY U T.11.). [loHMMaHune eHHOCTel HayYHOro MO3HAHUS MUpa He
BOOOIIIE [T YETIOBEUECTBA B IIETIOM, a JJISl K&KJ0T0 00y4Jaromerocs JINYHO, IeH-
HOCTE OBJIaJICHUS] METOIOM HayYHOTO TO3HAHUS JIJIs IOCTHXKEHUS ycIiexa B JI000oM
BH/JIE ITPAKTUYECKOM NEATEIBHOCTH

8. 3BOJIIOLM S BCEJEHHOM

Crtpoenue u
pa3BUTHE
Bcexennon

HabGnronenue 3a 3Be3namu, JIyHo# u utaneramu B Tesneckor. Habmonenue
COJIHEYHBIX TISTCH C MOMOIIBIO TEJIECKOIIA M COTHEYHOTO 3KpaHa. Vcrnonb3oBanue
WHTepHeTa A MoucKa n300pakeHIi KOCMUYECKUX 00BEKTOB U HHPOPMAITUH 00 UX
ocobennoctax OOcykaeHne BO3MOXKHBIX ClieHapueB dBomtonnu Beenennoit. Hc-
noJib30BaHue MHTepHeTa ISl TOMCKA COBPEMEHHOW MH(POPMAIINH O Pa3BUTHH
Bcenennoii. Onienka nHQOpMAaLIUY ¢ TIO3UIMH €€ CBOWCTB: JOCTOBEPHOCTH,
06’I)GKTI/IBHOCTI/I, IMOJIHOTBI, AKTYaJIbHOCTH U T. [I.

DBOJIION U 3BE3I.
I'mmortesa
MPOUCXOKJICHUS
ConHeunoi
CUCTEMBI

Brruncnenue sHepruu, 0CBOOOXKIAOIIEHCS PU TEPMOSICPHBIX PEAKIIHSIX.
dopmynupoBKa mpodIeM TepMosiepHoi SHEepreTHKU. OObSICHCHHE BIUSHUS
COJIHEYHOM aKTUBHOCTH Ha 3eminto. [loHnMaHue posin KOCMUYECKUX UCCIIEI0BAHMIM,
WX HAYyYHOTO U SKOHOMUYECKOT0 3HaueHus. OOCyK/IeHHe COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHNH COIIHEYHOM CUCTEMBbI
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KPUTEPUU OLIEHKH PE3VJIETATOB OCBOEHW S YUEBHOM JUCIATIINHBI

Kpurepun onieHOK yCTHBIX OTBETOB

[IpoBenenue nMpoBepoK ycrneBaeMOCTH HEOOXOAMMO, MPEXK/IE BCEro, I OCYIIECCTBICHUS
[JIACHOTO W HETJacHOTO KOHTpOJIsl 3a paboToil ywamuxcs no mnpeamery. Kpome storo,
MPaBUIILHO OPTaHU30BaHHAS MPOBEPKA COACUCTBYET PA3BUTHUIO MAMSITH, MBIIIUICHUIO U PEYH Y
00ydJaromuxcs, a TakKe NPUBOAUT B CUCTEMy HUX 3HaHUA. OHA TMO3BOJISIET CYAUTH 00
7 (PEKTUBHOCTH METOJIOB, IPUMEHSIEMBIX IPETo1aBaTesieM, IOMOTaeT YCTAHOBHTh, a 3aTEM U
YCTPAHUTh €ro cOOCTBEHHBIC HEAOPAOOTKH B ydeOHOM mporecce. OTuéThl 00yJaromuxcs, 3a
CBOM Y4EOHBIN TPy, BOCIUTHIBAIOT Y HUX YYBCTBO OTBETCTBEHHOCTH M YBEPEHHOCTH. Y CTHAsI
MPOBEPKA 3HAHWH MPENOCTaBIsACT OOJBIINE BO3MOXXHOCTH [IJII PAa3BHTHS JIOTHYECKOTO
MBIIIJICHUSI U PeYr OOYYaIoIIMUXCs, BBIPAOOTKY y HHUX YMEHHs MPaBHIBHO II0JIb30BATHCS
GU3UYECKUMH TEpMHUHAMH W TOHATHAMH. OuneHka <OTJIHYHO> CTABUTCS, €CJH
o0y4yarouuics:

MOJIHO M3J1araeT M3y4eHHBIM MaTepual, 1aéT MpaBUIHLHOE OMpeeeHUE MOHITHI, TEPMUHOB,
oOHapyXUBaeT MOHMMaHUE MaTepuanga, MOXET OOOCHOBATH CBOM CYXKJCHHS, MPUMEHHUTH
3HaHUS Ha TPAKTUKE, MPUBECTH HEOOXOIMMBIE MPUMEPHI HE TOJbKO M3 ydyeOHWKa, HO U
COCTaBJICHHBIE CAMOCTOSITEIILHO.
OueHka <x0poumo> CTABUTCSH, €CJIU 00yYAKOIUICH:
TA€T OTBET, yIOBJICTBOPSIOIINMA TEM K€ TPEOOBAHUSAM, YTO H JIJISI OIEHKH «OTIUIHOY, HO
JomnycKaeT 1-2 ommOKu, KOTOPBIE caM e UCIIpaBIseT, U 1-2 HemouéTa B IOCIIeI0BATEIbHOCTH
Y peYeBOM HETOUHOCTH u3jiaraemMoro Ounenka <yaoBJeTBOPHUTEIbHO> CTABUTCS, €CJIH
o0yuyaronuiics:
0OHapyXWBaeT 3HAHWE W MOHMMaHUE OCHOBHBIX MOJIOKCHUH H3JIaraeéMoi TEMbI, HO M3JlaraeT
MaTepuaia HEMOJIHO W JIONMyCKaeT HETOYHOCTH B ONPEACIICHHHM TOHATHH, (OPMYIHPOBKH
MpaBuJ, MOHATHN UM TEPMUHOB HE YMEET JOCTATOYHO IIyOOKO M JJOKa3aTeJIbHO 0OOCHOBATh
CBOM CYXKJICHHMS M TPUBECTH CBOM NPUMEpPHI, M3JIaraeT MaTepual HEMOCJIEI0BATEeIbHO U
JIOITYCKACT OMIMOKH B pe4eBOM O(pOopMIICHUN MaTepHraa.
OueHka <HeyA0BJIETBOPUTEJIbHO> CTABUTCS, €CJIM 00Y4AIOIIMIACSH:
OoOHapyXuBaeT HE3HaHWE OOJbIIEH YacTH COOTBETCTBYIOIIETO pa3jeia H3ydaeMoro
Martepuaia, JOMyCcKaeT OmMOKH B (DOPMYITHPOBKE ONpPECICHUS MPaBuil, MOHATUNA, TEPMUHOB,
OecropsAI0YHO U HE yBEpEHO u3naraeT Marepuai. OueHka <HeyJ10BJIETBOPUTEIbLHO> OTMEUYAET
TaKue HEJIOCTAaTKU B MOATOTOBKE YYallleroCsi, KOTOPBIE SBIISIIOTCS CEPhE3HBIM MPENATCTBUEM
YCHEUTHOTO OBJIa/ICHUS MOCJIEAYIONIET0 MaTepHrania.
Kpurepun onieHOK yMEHUH peniaTh
3a1auu (pacu€THbIC U KAUECTBEHHBIE)

[Ipn oueHke yMeHMI pemaTh 3aJauyd, TMPEXKAEC BCETro, YYUTHIBAIOT TMOJHOTY U
NPABWIBHOCTh OTBETOB yYalIMXCA HA MOCTaBJIEHHBIE BOMPOCHI U KAYECTBO PEIICHMS 3aJauH.
3a cayvaiiHble apupMeTHUYeCKHe OMIMOKH, €CIM OHM HEe MCKaXKaroT (PU3NYECKUH CMBbICIH,
OOBIYHO CHIDKAIOT OIEHKY Ha | Oaymr. OnHAKO eciM y4amuics JOMyCTHI MaTeMaTHYECKYIO
omuOKy, B pe3yabTaTe KOTOPOil HapyIIaeTcs MpaBAonoj00HOCTh OTBETA, M HE 3aMEYaeT ITOU
HETPaB/I0M0I00HOCTH, 32 3TO OLIEHKA MOXKET OBITh CHIDKEHA Ha 2 Oaa.

K ne3nanuto u ommbke B BEIOOpE U 3anucH (GOPMYIIBI Ul pEIIeHus 3a7auu, OIMOKe B BEIOOpE
CHUCTEMBI €MHULL, HEITPABUJIbHOE HAMMEHOBAHUE OKOHYATEIBHOW HCKOMOU BEJIMYMHBI U 1.
Bcee 31tn ommbxu, 6e3ycioBHO, CHUXKAIOT OOIIYIO OLIEHKY 3a PEIIeHUE 3a1a4u.
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Onenka <OTIUYHO>

a) B pelIeHUH U OOBSICHEHUU HET CYIIECTBEHHBIX OIMINOOK;

0) Xop pelieHus 3a7a4 paliOHaIbHBIH;

B) €CJIM HEOOXOAMMO, pellieHUE MPOU3BEICHO HECKOJIBKIUMHU CIIOCO0aMH;
r) JONYIICHBI OMMOKHU 1T0 HEBHUMATEIBHOCTH (OTOBOPKA, OITUCKA).

Ornenka <xopoIio>

a) B pEUICHUH U OOBSICHEHHH HET CYIIECTBEHHBIX OIIHOOK;

0) J[omyiieHbl OJHA - JBE OIIMOKU B PEIICHUH U OOBSICHEHUM WU HEMOJIHOE OOBSICHEHUE,
WJIM MCITIOJIB30BAHUE OJHOTO CIIOCO0a PEIICHUS MTPHU 33/IaHHBIX HECKOJIbKHX.

OneHka <yJOBJIETBOPUTEIBLHO>

a) JONyIIEeHO He 0oJiee OJHOW CYIIECTBEHHOM OLIMOKHM, KOTOpas UCHPABISAETCS MO YKa3aHUIO
TIPETIoIaBaTels, 3aTUCH HETIOJIHBIE, C HEKOTOPBIMUA HETOYHOCTSIMH,

0) peuieHHe B OCHOBHOM OCYIIECTBISECTCS CaMOCTOATENIbHO, HO C OIIMOKaMH B
MAaTEMATUYECKUX pACUYETaAX.

O1eHka <HEYIOBJIETBOPUTEIHHO>

a) PpEIIeHHE OCYIIECTBIISAETCS TOJIHKO C MOMOIIBIO TIPEMO/IaBaTels;
0) IomyIIeHbI CYIEeCTBEHHBIC ONTHOKH;

B) pelieHHe U 00bsICHEHUE CHOPMYIUPOBAHBI HEBEPHO.

4. YHEBHO-METOINYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECHEYEHUE NPOI'PAMMBI YUYEBHOW JUCIUILJIMHBI

TpedoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00eCIeYeHHUI0

Peanuzanus yueOHONU JUCHUIUIMHBI TpEOyeT HAIMUYusl yueOHOTo KabuHeTa « Pu3nkay;
OobopynoBanue yueOHOro kaOuHera:

- IOCAIOYHBIE MECTA IO KOJIMYECTBY O0yUaIOIIUXCS;

- pabouee MEeCTO Mperno/1aBaTess;

- IEMOHCTPALMOHHBIN CTOJ;

- BBITSDKHOM 1miKad); mkadbl 1711 yaeOHOM TUTepaTyphl

- y4eOHO-HAIVISIAHBIE TOCOOMs TO (PU3MKE: IIKaia AIICKTPOMATHUTHBIX W3ITYyYCHUH,
bu3NYeCKUe TOCTOSHHBIC, IMEPUOINYECKasl CHCTeMa XHUMHYEeCKHx sjaemeHToB J[.M.
MemnneneeBa, MaKarhl Mo 1O pa3zaenaM GU3NKH,

- nabopaTtopHoe 00OpynaOBaHUE: JIa0OpaTOpHBIE BECHl U PA3HOBECHI, TEPMOMETPHI,
IITATUBBI, SKJIEKTHIECKUE TIPUOOPHI IS MTPOBEACHUS TAOOPATOPHBIX PabOT U OIBITOB.

Texnuuyeckne cpeacTBa 00yueHus :
- KOMITBIOTEP C JIUIIEH3MOHHBIM IPOTPAMMHBIM 00€CTIeYeHHEM
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