Ob6nactHOe rocyaapcTBeHHOE OI0PKETHOE MPO(PEeCCHOHATBHOE
00pa3oBaTebHOE yUpEexKICHHE
«/IMMHUTPOBrpasiCKui TEXHUUECKUM KOJIIEIK

YTBEPXJIAIO
3amectuTens aupekropa no HMP

OTBIIOY JITK
A7 A.C. Ilen3un

« 04/ » 0y 20 20 I

PABOYAA IIPOTPAMMA YYEBHOH JIHCLIHIT/THHBI

00U eobpazoeamenbHo20 YUKIA

OVI.15 ®H3HKA

no cneyuaibHoOCmu.

23.02.07. « Texnuueckoe obcnyscusanue u peMonm ogueamerel
cucmem u azpe2amos agmomooueil .

JumuTtpoBrpan
2020



[Tporpamma o6meoOpa3zoBarensHoi yueoHoi mucuuminabl OY ]l 15 «Dusuka» pa3paboTaHa Ha

OCHOBE TMpUMEpHOU paboueld mporpamMmbl @Dusuka. PekomeHnmoBano ®DenepanibHBIM

rOCYJApCTBEHHBIM  aBTOHOMHBIM  ydpexxJaeHueM  «@DenepanbHbli  UHCTUTYT  Pa3BHUTHS
obpazoBanus» (PI'AY «®UPO»). Perucrpannonnsiit Ne 376 ot 23 utoss 2015 r.

Opranuszanusi-pazpadorunk: OOIaCTHOE TOCYIapCTBEHHOE OIOHKETHOE MPOQPEeCCHOHATBHOE
oOpa3oBaTelIbHOE yUpeKIeHUE «IMMUTPOBIPaICKAN TEXHUICCKUI KOJIISIK

PACCMOTPEHA PEKOMEH/IOBAHO
Ha 3acelaHuU [TUKJIOBOU KOMHUCCHU HayyHno-MeTonueckuM cOBETOM
MaTeMaTI/ILIeCKI/Ie, O6HH/IC OTBIIOY I[TK

C€CTCCTBCHHOHAYYHBIC U CTIOPTUBHBIC

JAMCUIHUTUTHHBI [TpoToxou Ne 1

01 opsa 2020
IIporokon 3acemanms [IK Ne 1 OT (@1 CeHTAOPA r

ot «01» centsiops 2020 T

Pa3paborunk: lyBanoBa M.B. - npenoaaBarens OI'BIIOY JITK

®.1.0., yueHas cTeneHp, 3BaHue, JOIDKHOCTh




COJIEP)KAHUE
TTOSICHUTEJIBHAS BATTFCKA ..o veeeeeeseeee e 4

OBIIIAS XAPAKTEPUCTUKA YUYEBHOU JUCLIMITJIMHBI

UDUIBUIKADY) ettt e e b e e e s bbb e e e e rrreee e e s 6
MECTO YYEBFHOM JUCIIUITJIMHBI B VUEBHOM IIJIAHE ................. 7
PE3YJIbTATBI OCBOEHUS YYEBHOW JUCIHUIIIAHEI ..........ocvvvveeeen, 7
COJIEP)KAHUE YUEBHOM JUCITUATITIVHDBI .....co.oovvivvieeeiereeeees e 11
TEMATUYECKOE TINTAHUPOBAHUE .........ooooiiiiiiiee e 19

XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YUEBHOM
JEATEJIBHOCTU CTYAEHTOB ..o 36

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI

YYEBHOU JUCHUTITTUHBI «@UBUKAY ..o essieserieres oo 46
PEKOMEHIAYEMAS JIMTEPATVYPA .. ..o 48



MOACHUTEJIBHASA 3AIINCKA

[IporpamMmma oO1eoOpa3zoBaTebHOM y4eOHOM MUCHUIUIMHBL  «DU3UKa»
IpeaHa3HayeHa il U3ydyeHus (PU3MKU B MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzauuax CIIO, peanusyoomux o00pa30BaTENbHYI0 NPOTPAMMY CPEIHETO
oOmero o0pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOH mpodeccuoHaIbHOM
obpazoBatenbHoil porpammbl CIIO (OIIOIT CITIO) Ha 6a3e OCHOBHOrO 0OOIIETO
o0Opa3oBaHus MPU NOJTOTOBKE CHEIMAINCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero oo61IeTO
o0pa3oBaHHs, NPEIBABISIEMBIX K CTPYKType, COJCpKAaHUIO H pe3yiabTaram
OCBOeHHS y4eOHOU nucuuiumHbl «Pu3nKay, B COOTBETCTBUH ¢ PexoMmeHmanusMu
[0 OpraHu3aly NOJyYeHHs CpeIHEro 00111ero 00pa3oBaHus B Mpeiesiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPaMM CPEHETrO MPOPECCUOHANIBHOIO 00pa3oBaHus Ha Oasze
OCHOBHOTO 00miero oOpa3oBaHUsi € Yy4eToM TpeOOBaHUU  (eaepanbHbIX
rOCy/IapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHAAPTOB U MOJIy4aeMoi npodeccuun
WIM CHEIUATbHOCTU CpefHero mnpodeccuoHanbHOro o0Opa3oBaHus (MHUCBMO
JlemapTamMeHTa rocy1apCTBEHHOW MOJIMTUKH B Cepe MOATOTOBKH pabOUUX KaJIpoB
u JIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259, cceuika Ha DUPO,
npotokoa Ne3or 21 wuronsa 2015,per.Ne penensun 3840t 23 wurong 2015 OI'AY
«DUPO»)

Copnepxanue mnporpamMmbl  «®Du3uka» HampaBiIeHO Ha  JOCTH)KEHUE
CJIEIYIONINX LIETIeH:
® OCBOCHME 3HaHUH 0 pyHIaMEHTATbHBIX (U3UUECKUX 3aKOHAX U MPUHIUIIAX,
JeKAIIUX B OCHOBE COBPEMEHHOM (hM3MUECKOM KapTUHBI MUPA; HauboJee BaXKHBIX
OTKPBITUSIX B 00JAaCTH (PU3HUKH, OKA3aBIIIKX ONpPEEIISIONee BIUsHIE Ha pa3BUTHE
TEXHUKHU U TEXHOJIOTUHU; METO/IaX HAyYHOTO IMO3HAHUS MPUPO/IBI;
® OBJQJICHHE YMEHUSIMH TPOBOJIUTH HAONIOACHUS, TUIAHUPOBATH U BBINOIHITH
HKCIIEPUMEHTBI, BBIIBUTATh TUIMIOTE3bl U CTPOUTH MOJIENH, TPUMEHSThH TIOJyYCHHbBIE
3HaHUSA O (U3HMKe IS OOBSICHEHUS Pa3sHOOOPa3HBIX (U3UYECKUX SBICHUH U
CBOICTB BEIECTB; MPAKTUYECKHU HCIOIB30BaATh (U3MYECKUE 3HAHUS; OIECHUBATH
JI0OCTOBEPHOCTh €CTECTBEHHO - HAYYHOH WH(MOpMAINH;
® pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B mpoliecce MNPUOOPETEHHs 3HAHMKM W YMEHHH II0 (U3HKE C
WCIIOJIb30BAaHUEM  PA3NIUYHBIX HCTOYHUKOB WHPOpPMAIMM ¥  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHIA;
® BOCMUTaHWE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAaHWS 3aKOHOB TPUPO/IBI,
WCIIOJIb30BAHUSl  JTOCTIDKCHWM (U3WKKM Ha OJaro pasBUTHS —YEIIOBEYECKOM
MUBWIN3AIMH;, HEOOXOJUMOCTH COTPYAHHMYECTBA B TMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3aJ/1ad, YBAXHUTEIBHOTO OTHOMICHUS K MHEHHIO OIMOHEHTa MPHU
OOCYXXJAEHUH TpOOJeM €CTeCTBEHHOHAYYHOIO COAEpXkKaHMS, TOTOBHOCTH K
MOPAITLHO-3TUUYECKON OTICHKE MCITOJIb30BAHMUS HAYIHBIX
TOCTIKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3alTUTY OKPYKAIOIICH CPEIBI;
® 1ICIIOJIb30BaHNE MPUOOPETSHHBIX 3HAHUN U YMEHUH JIJIs1 PEIICHUSI PAKTHIECKIX
3aJ1a4 TOBCEIHEBHOM >KW3HHM, OoOecIieueHHs O€30IMacCHOCTH COOCTBEHHOM >KH3HH,
pPaAIMOHAILHOTO  MPUPOOIOIB30BaHAS W OXpPaHbl OKPYKAOIIEH Ccpeapl U
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BO3MOXKHOCTh MPUMEHEHUS] 3HAHUU TPU PEIICHUH 3a/lady, BO3HUKAIOIIUX B
nocieayomieit npodeccuoHaaTbHON NeITeNbHOCTH.

B nporpaMMy BKIIOYEHO COJEp)KaHWE, HalpaBiIeHHOE Ha (OPMHUPOBAHHUE Y
CTYJICHTOB KOMIICTCHIIMH, HEOOXOAUMBIX mJig kadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3ze OCHOBHOTO 0O0IIEro 0Opa3oBaHUs C MOJYYECHUEM CPEIHETrO OOIIero
oOpa3zoBaHus.

[Iporpamma yueOHON gucuuruiHbl «PuU3MKa» SABISETCA OCHOBOM ISt
pa3paboTku  pabouux  TporpaMMm, B  KOTOpPBIX  IpodeccroHaIbHbIE
oOpa3oBaTeibHbIE OpraHU3alliy, pealu3yloume o0pa3oBaTEIbHYIO MPOrpaMMy
cpeaHero obmero oOpaszoBanusi B mpenaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOT'O 00111er0 00pa3oBaHus, YTOUHSIOT COJEp)KaHHe Y4eOHOro marepuasna,
MOCJIEIOBATENIbHOCTD €r0 U3YUYeHUsl, pacipe/ereHue Y4eOHbIX YacoB,

TEMaTUKy pedepaTroB; UHIAUBUIYAIbHBIX  IMPOEKTOB, BUJIBI CAMOCTOSITEIBHBIX
paboT, yuuThiBas crenuuky mporpamMM MOATOTOBKH CHEIUATUCTOB CPEIHETO
3B€Ha, 0CBAMBAEMOM CIIEIIMATIbHOCTH.

[IporpaMma MOXET HCIOJB30BATHCA JIPYTUMH  TPOQeCCUOHATBHBIMU
o0pa3oBaTeIbHBIMM  OpPraHU3alMsAMH,  PEATM3YIOIUMU  00pPa30BaTENIbHYIO
nporpaMmy cpeanero odiero oopasosanus B npenenax ocsoenust OITOIT CIIO na
0a3e OCHOBHOIO 00I1Iero o0pa3oBaHUs



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCIHUILINHBI « ®DU3UKA»

B ocHoBe yueOHOI qucuuiuinabl «OU3nKa JeXKUT YCTAaHOBKA Ha
dbopmupoBaHue y 00y4aeMbIX CUCTEMbI 0a30BbIX MOHITUN (HU3UKHU U
MIPEICTaBICHUN O COBPEMEHHOM (hU3MUYECKON KapTHHE MHUPA, & TAK’Ke BbIpaOOTKa
YMEHUU NMPUMEHSTh (PU3nUecKue 3HaHUS Kak B Ipo(ecCuoHanbHOM AesTEIbHOCTH,
TaK ¥ JJI pelIeHUs )KU3HECHHBIX 3a]1a4.

MHorue noyioxeHusi, pa3BuBaeMble (PU3UKOI, pacCMaTpUBaIOTCS KaK OCHOBA
CO3/IaHUSI ¥ UCITIOJI30BaHUs MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosioruit (MKT) — onHoro u3 Hanbosee 3HAYMMBIX TEXHOJIOTHYECKUX
JTOCTH)KEHUN COBPEMEHHOW IIMBUIIU3AIUU.

dusnka Jaet KIY K MOHUMaHUI0 MHOTOYHCIICHHBIX SIBJICHUI U TIPOIIECCOB
OKpYXalolero Mupa (B eCTECTBEHHOHAYUYHBIX 00JIaCTSAX, COLIMOJIOTUH, SKOHOMHUKE,
sI3bIKE, TUTEpaType U 1p.). B dusuke GopMupyroTcss MHOTHE BUJIBI €SI TEIIBHOCTH,
KOTOpbIE UMEIOT METaMpeIMETHBIN XapakTep. K HUM B miepByIo odepeinb
OTHOCSITCSI: MOJICIUPOBaHUE OOBEKTOB U MPOIIECCOB, TPUMEHEHUE OCHOBHBIX
METO/IOB MO3HAHMUSI, CACTEMHO-UH(POPMAIIMOHHBIN aHaMH3, (HOPMYJIHUPOBAHUE
TUIOTE3, aHAJIM3 U CUHTE3, CPaBHEHUE, 00001IeHNe, CUCTeMAaTU3all1sl, BbISBICHUE
PUYMHHO-CIICICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, YIPABJICHUE 00BEKTAMU U
nporeccaMu. IMEHHO 3Ta TUCIUIIIMHA TO3BOJISIET MO3HAKOMUTH CTYJIEHTOB C
HAay4YHBIMH METOJIAMU MO3HAHMS, HAYYUTh UX OTINYATh TUIIOTE3Y OT TEOPHUH,
TEOPHIO OT IKCIIEPUMEHTA.

®duzrka UMeeT 0YeHb O0JIBIIOE U BCEBO3PACTAIOIIEE YUCIIO
MEXIUCUUTUIMHAPHBIX CBA3€H, IPUYEM HA YPOBHE KaK MOHATUMHOIO amnmapara,
Tak U MHCTpyMeHTapus. Cka3zaHHOE MO3BOJISIET pacCMaTPUBATh (PU3UKY Kak
METaUCLUILUINHY, KOTOpas MPEIOCTaBIsAECT MEKAUCUUILIMHAPHBIN S3bIK JJIS
ONMCaHUs HAYYHON KapTUHBI MUpA.

dusnka IBISIETCS CUCTEMOOOPa3yIuM (pakTopoM s
€CTECTBEHHOHAYYHBIX YY€OHBIX MPEAMETOB, MOCKOIBKY (DU3HUUECKUE 3aKOHBI
JIeKaT B OCHOBE COJIEpKaHUSI XUMHH, OUOJIOTHH, Teorpaduu, aCTPOHOMHUH U
CHEUUATIbHBIX JUCIHUILIIMH (TEXHUYECKAs] MEXaHUKa, JJIEKTPOTEXHHUKA,
AJNIEKTPOHUKA | JIp.). YueOHas aucturuimmaa «Du3nkay co3aeT yHUBEPCAIbHYIO
6a3y st u3ydeHus oouenpodeccHoHaIbHbIX U CIICIUATBHBIX JUCIUILINH,
3aKianpBas PyHIaMEHT JJI MOCIEeAYIOMEro 00yIeHHs CTYIEHTOB.

OO6manas JOTHYECKON CTPOMHOCTHIO M OMUPASICh HA AKCIIEPUMEHTATbHBIC
dakTbl, yaeOnast nuciumuinaa «du3nkay GopMuUpyeT y CTYJASHTOB MOIUHHO
Hay4yHO€ MUPOBO33peHue. Du3nka sABISIETCS OCHOBON YUYEHHSI O MaTEPUATIbHOM
MUpE U pemiaeT npoodsieMsl 3Toro mupa. M3ydenue Ghusuku B mpodeccuoHambHbBIX
o0pa3oBaTeIbHBIX OPraHU3ANMIX, PEATH3YIOIINX 00pa30BaTEIbHYIO IPOTPaAMMYy
cpeaHero oomiero oopazosanus B peaenax ocsoeHus OIIOIT CITO na 6a3e
OCHOBHOTI'O 00I1Ier0 00pa30BaHMsl, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npodwist podheCCuOHATBLHOTO 00pa30BaHuUs. ITO BBIPAXKAETCS B COJICPIKAHUH
00y4eHUs1, KOJIMYECTBE YaCOB, BBIICIIIEMbIX HAa U3YUYEHHUE OTIEIbHBIX TEM
MpOrpaMMbl, ITyOMHE UX OCBOEHUS CTYJEHTaMH, OObEME U XapaKTepe



MIPAKTUYCCKUX 3aHATHUM, BUJIaX BHEAYTUTOPHOU CAMOCTOSITEILHON PabOThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuil npodeccuoHanbHOro oOpasoBaHus Ppu3rKa
n3zyuaercs Ha 6a30BoM ypoBHe DI'OC cpennero odiiero oopa3oBaHus, Mpu
ocBoeHnu u criennanbHocTeit CI1O TexHuveckoro npoduiis mpodecCHOHATEHOTO
oOpa3oBaHus (pu3nka uzydaercs 6osiee yriayOaeHHO Kak npoduibHas yueOHas
JTUCITUIUTMHA, YIUTHIBAOIAS CIICIIU(PUKY OCBAaUBAEMbIX MTpodeccuii mim
CIIEAAIBHOCTEMN.

B coneprxanny yueOHO# AUCIMIUIMHBI IO (PU3KKE MPU MTOATOTOBKE
00yYarOIIMXCS 10 CHEIUANTBHOCTAM TEXHUYICCKOTO IPOPMIIS MpodheCcCHOHATBHOTO
oOpa3oBaHUs MPOPUITHLHON COCTABIISAIONIEH SBIIICTCS pasuell «DICKTPOIUHAMUKAY,
TaK KakK OOJILITUHCTBO MPO(ECCHI U CIICIIUATTLHOCTEH, OTHOCSIIIMXCS K 3TOMY
pO(HITIO, CBSI3aHBI C 3JIEKTPOTEXHUKOU U ICKTPOHUKOM.

TeopeTudeckue cBeAeHUS 110 PUKKE JTOMOHIIOTCS JEMOHCTPALUSIMH H
nabopatopHeIiMU pabotamu. M3yuenue o61eodpa3zoBaTeIbHON yaeOHOU
JTUCIUIUTHHBI «DH3uKay 3aBepIIaeTcs MOABEACHHEM UTOTOB B hopMe
muddepeHIMPOBaHHOTO 3a4eTa M SK3aMECHA B paMKaX IMPOMEKYTOUHON
arrectaiuu ctyeHToB B npoiecce ocBoeHus OITOIT CIIO ¢ nonyuenneM
CpeaHero oo01Iero oopa3oBaHus.

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEFHOM ILJIAHE

VYyeOnast nucuurinHa «Pu3ukay sBIsSeTcs yueOHbIM MPEIMETOM TI0 BHIOOPY
U3 00s13aTenbHOM peaMeTHOM obnactu «EctectBernsie Hayku» PI'OC cpennero
ob1iero oOpa3oBaHus.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OPraHU3ALMIX, PEATU3YIOIIHNX
00pa3zoBaTeIbHYIO MPOTPaMMy CPEIHETO 001Iero oOpa3oBaHus B Mpeieiax
ocBoenus OIIOIT CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, yueOHas
nucnuIuinHa «Pr3uKkay n3ydaercs B 001eo0pa3oBaTeIbHOM ITUKIIE YIeOHOTO
rutana OITOIT CITO nHa 6a3e ocHOBHOTO 0011IeT0 00pa30BaHUs C MOJTYYCHHUEM
CpeaHero oo1Iero oopa3oBaHus.

B y4eOHbIX maHax MecTo yueOHOW NUCIMIUTNHBI «DU3HKa» — B COCTaBE
0011e00pazoBaTeIbHBIX YU€OHBIX JUCITUIUTHH 0 BEIOOPY, POPMUPYEMBIX U3
o0s3aTenbHBIX peaMeTHRIX obnacteit ®I'OC cpennero obiero oopa3oBanus, s
cnermanbHocTel CI1O cooTBeTcTBYtOMIEro nmpoduis mpohecCuoHaATHHOTO
o0Opa3zoBaHUsI.

PE3YJbTATHI OCBOEHUS YUYEBHOM JUCIIUTIIMHBI

OcBoenue conepkanus yueOHOU TUCIUTIIUHBI « DU3nKay 00ecTieunBacT
JOCTIKEHUE CTYICHTAMHU CIIEAYIOMNUX Pe3yIbTaTOB:

JUYHOCHHbBIX:

® YYBCTBO IFOPJIOCTH Y YBAKECHUS K UCTOPUH U IOCTHKCHHSIM OTCUECTBEHHOMN
bu3nveckor Hayku; (GU3UIECKH TPAMOTHOE MOBEICHUE B MTPOPECCUOHATILHON
NEATEeNbHOCTU U OBITY NMpU 00paIlleHUH C TPUOOpaMH U YCTPONCTBAMU;

® TOTOBHOCTbH K TIPOJIOJDKEHUIO 00PAa30BaHUS U MOBBIMICHUS KBATU(GUKAIIIN B U3-
OpanHOM NMpodeCcCUOHAIBHOMN AEATEIHFHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
($u3HIECKIX KOMIIETCHIIUIA B 3TOM;




® YMEHHUE UCTIOIb30BaTh JOCTUKEHUS COBPEMEHHON (PU3NUECKON HAYKHU U
(bU3UYECKUX TEXHOJIOTUHN ISl TOBBIIICHUSI COOCTBEHHOTO MHTEUIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOU NMpodecCHOHANIBHON NeATEIbHOCTH;

® YMEHHE CAMOCTOATENBHO JOOBIBATh HOBBIE ISl ce0s pu3nuecKue 3HaHus,
WCIIOB3YS JIJISl 3TOTO JOCTYIHbIC UCTOYHUKU HH(POpMAIINY;

yMEHHUE BBICTpAUBaTh KOHCTPYKTHUBHBIE B3aHMOOTHOIIICHUS B KOMaH/IE 110
pelIeHnI0 O0IIKX 3a/1a4;

® yMEHHE YIPaBIsATh CBOCH MO3HABATEIBLHON JEATEIbHOCTHIO, TPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS;
MEMAnpPeOMenHpLX &

®[ICII0JIb30BaHUE PA3JIMYHBIX BUIOB MTO3HABATEIbHON JEATEIbHOCTHU JIJIsl PEIICHU
dbu3nYecKuX 3a1a4, MPUMEHEHUE OCHOBHBIX METOJIOB MMO3HaHUsI (HAOII0ICHMS,
AK3aMEH MPOBOJUTCS M0 PEHICHUIO MPOodhEeCCHOHATBHON 00pa30BaTeIbHOM
OpraHu3aIuu JUOO0 MO KEJAHUIO CTYICHTOB MPHU U3YYCHUN YUeOHOU TUCIIUIUIMHBI
«Duszrka» kak npomibHON yueOHON AuCIUIIIMHBL. OnucaHus, U3MEPEHUs,
IKCTIEPUMEHTA) ISl U3YUEHUS PA3IMUYHBIX CTOPOH OKPYKAIOIIEH
NEHCTBUTEIIBHOCTH;

®ICII0JIb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpalliii: TOCTAHOBKH 3aJ1auH,
dbopmynupoBaHUs TUIIOTE3, aHAIN3a U CHHTE3a, CpaBHEHHUS, 0000IICHHUS,
CHUCTEMAaTH3allUH, BBISIBJICHUS PUUUHHO-CIICICTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB,
(dbopMynHpoBaHUS BHIBOJOB JJIsI U3YUEHUS PA3IMYHBIX CTOPOH (PU3UYECKUX
00BEKTOB,

®IBJICHUI U TIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAIKUBAThHCS B
npodeccronanbHOl chepe;

yYMEHHE T€HEePUPOBATh UJIEU U OTPEIEIATh CPEACTBA, HEOOXOAUMBIE JIJIS UX
peanu3anuu;

® yMEHHE MCIOIB30BATh PA3IMYHBIC UCTOYHUKHU ISl TIOyUeHUs (PU3NYecKon uH-
dbopmMaiu, OIeHUBATh €€ JOCTOBEPHOCTD;

e yMECHHUE aHAIM3UPOBATH U MPEACTABIATH HHGOPMAIINIO B PA3IMYHBIX BUIAX;

e yMEHUE MyOIMYHO MPEICTABIATh PE3YIbTAaThl COOCTBEHHOTO HCCIIEIOBAHNSA,
BECTH JUCKYCCHUH, JTOCTYITHO U TAPMOHUYIHO COYETasi CoiepKaHue U (OpMbI
MpecTaBIsIeMor HHMOPMAITIH;

HpPeOMentHbLX :

® c(hopMHUPOBAHHOCTH MPEJICTABICHUN O POJIH B MECTE (PU3UKHU B COBPEMEHHOU
HAyYHOU KapTUHE MUPA; TOHUMaHue PU3NYECKON CYIIHOCTH HAOII01aeMbIX BO
Bcenennoit ssnenuit, ponu Gusnuku B GOpMHUPOBAHUU KPYTO30pa U
(GYHKITMOHAIPHON TPaMOTHOCTH Y€JIOBEKa VISl PEIICHHUs MPAKTUISCKUX 3a71aY;

® BJIa/ICHHE OCHOBOMOJIATAIONIUMHU (U3UUYCCKUMHU TTOHITHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMU; YBEPEHHOE UCIIOIb30BAHUE
buznuecKol TEPMUHOJIOTUN U CUMBOJIUKY;

®BJIa/ICHHE OCHOBHBIMHU METOIAMU HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIMHU B
du3uke: HAOIIOACHUEM, ONTMCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM;

yMeHUs 00pabaThIBaTh PE3yAbTaThl U3MEPEHUN, 0OHAPYKUBATH 3aBUCUMOCTh
MEXy GU3NUECKUMU BETUYMHAMHU, OOBSACHATH MOJYUYECHHbBIEC PE3YJIbTAThI U JeIaTh
BBIBO/IbI;




® c(hOpMUPOBAHHOCTh YMEHUS peLIaTh (PU3NUECKUE 3a/1a4H;

® c(hOpMUPOBAHHOCTh YMEHHMS IPUMEHSTh O YYCHHbIE 3HAHUS JJI11 OObSICHEHUS
YCIIOBUM MPOTEKaHUs (PU3UUECKUX SIBJICHUMN B IPUPOAE, NpodeccuoHanbHOU chepe
U /111 IPUHATHUS PAKTUYECKUX PEIICHUN B MMOBCEIHEBHOM KU3HU;

e c(hopMHPOBAaHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOLIEHUIO K (PU3HUECKOMN
uH(pOopMaIK, MOTy4aeMOl U3 pa3HbIX HCTOYHHUKOB.



COJIEPXAHMUE YUYEBHOM JUCHHUITJINHBI
BBenenue

1. Mexanuka
Kunematuka. Mexannueckoe asmwxkenue. [lepememenue. IIyts. CkopocCTb.
PaBHOMEpHOE IPAMOJIMHENHOE ABUXKEHUE. Y CKOpeHue. PaBHoniepemeHHoe
npsiMoJinHelHoe ABmkeHne. CBoboHOe nagenue. [[Buxenue temna, OGpomeHHoro
IO/, YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.
3akonbl Mmexanuku HeroTona. Ilepsriii 3akoH HeroTona. Cuna. Macca. Umnynbc.
Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKON TMHAMUKH. TpeTnii
3aKkoH HproToHa. 3aK0H BCeMHpPHOTo TAroteHus. I paButanmonHoe noje. Cuna
TsxecTH. Bec. CiocoObl n3mMepenus Macchbl Ten. CUlbl B MEXaHHKE.
3aKOHBI COXpAaHEHHUs B MEXaHUKE. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
nBuxeHue. Pabora cuibl. PaboTa noteHImanbHbIX ciil. MOIIHOCTh. DHEPTHs.
Kunernueckas sneprus. [lorennmansHas sHeprus. 3aKOH COXpaHEHUS
MexaHuuyeckou sHepruu. [I[puMeHeHne 3aKOHOB COXPAHEHUSL.
Jemoncmpayuu
3aBUCUMOCTH TPAEKTOPHUH OT BEIOOpA CUCTEMBI OTCUETA.
Bubl MEXaHHMUECKOTO JBUKEHHS.
3aBUCHMOCTb YCKOPEHHS Tela OT €r0 MacChl U CUJIbL, JEUCTBYIOIIEH Ha TEINO.
CnoxeHnue cui.
PaBeHCTBO 1 MPOTUBOIONOKHOCTh HAIIPABIICHUSI CUJT IEUCTBUS U
MIPOTUBOJCUCTBUA.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.
Cuiibl TpeHwUSI.
[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.
Jlabopamopnuie pabomot
lIposepka 3aKona coxpaneHnue MexanuyecKkou dSHep2ul npu O8UNCEHUU mead noo
oelicmeuem Cull msajcecmu u ynpy2ocmu.
Onpeoenenue ko3¢ puyuenma mpeHus CKOIbHCEHUs]
U3yuenue osudicenus mena, OpouleHHo20 20PU30HMAILHO
H3yuenue 3agucumocmu nepuooa Koiebanuil HUmsaHo20 (Uu NPYHCUHHO20)
MAsAMHUKA om OJUHbL HUMU U MACCbl 2PY3d.

2. OCHOBBI MOJIEKYJISIPHON (U3MKU M TEPMOAUHAM HKH
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. MaeanbHbiii ra3. OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pazmepsl u macca MONEKyI U
atomoB. bpoyHoBckoe nemwxkenue. Juddy3us. Cuibl u 3HEeprus
MEKMOJIEKYJISIPHOTO B3auMoJiecTBUsl. CTpOeHHE ra3000pa3HbIX, XKUAKUX U
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TBEPABIX TeJl. CKOPOCTH ABUKECHUS MOJICKYJ U UX U3MepeHue. MaeanbHblii ras.
JlaBiienue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU Ta30B.
Temnepatypa u ee uamMepenue. ['a3oBbie 3aK0HBI. AOCOTIOTHBINA HYIIh
TeMmnepaTypsl. TepMoanHaMUYecKas 1IKajga TEMIEpPaTypbl. Y paBHEHUE COCTOSIHUA
UJIeIbHOTO raza. MossipHas ra3oBasi mocTosHHAsg. OCHOBBI TEPMOAUHAMUKH.
OCHOBHBIE TIOHATHS U ONIpeieicHUsA. BHyTpeHHs s SHEprusi cucteMbl. BHYTpeHHSA
SHEPrus ujeaabHOro raza. Pabora u temnora kak GopMbl Iepeaadyn SHEPTUU.
TennoeMkocTh. Y ienpHas TEMIOEMKOCTb. Y paBHEHHUE TEIJIOBOTO OajaHca.
[lepBoe Hauano TepMoguHaMuku. AnuabatHeiil nporece. [IpuHuun nercTBus
terioBoi mamunbl. KIT/] TeroBoro apuratens. Bropoe Hayano TepMOAUHAMUKH.
TepMoauHamuueckas ImIKajga TeMneparyp. XoJoAuIbHbIe MalluHbI. TerIoBbIe
nsurarenu. Oxpana npupojbsl. CBolicTBa nmapos. VMcrapeHnue u KOHAEHCAIUS.
Hacpimennbiit map u ero cBoiicTBa. AOCONIOTHASE M1 OTHOCUTEIIbHAS BJIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh TEMIEPATyPhl KUTIEHUS OT
nasyieHus. [leperpersiii map u €ro UCMOJIb30BAHUE B TEXHUKE.

CgolicTBa ®KuUJIKOCTEN. XapaKTEepPUCTUKA KUJIKOTO COCTOSIHUSI BEILIECTBA.
IToBEpXHOCTHBIN CIION KUJIKOCTU. DHEPIrUsi MOBEPXHOCTHOIO CJOsl. SIBIEHUS Ha
IPAHULE KUAKOCTU C TBEPABIM TeJIOM. KanmisipHble sSIBICHUS.

CBoiicTBa TBEpIbIX TeJl. XapaKTEPUCTUKA TBEPAOTrO COCTOSIHUS BEILIECTBA.
VYrnpyrue cBoiicTBa TBepAbIX Tel. 3aKOH ['yka. MexaHn4eckre CBOMCTBA TBEPIBIX
ten. TermnoBoe pacmimpeHne TBEPbIX Tell U kuakocTeil. [lnaBnenue n
KpUCTaJUTU3aLIUS.

JHemoncmpayuu

JIBuKeHne OpOYHOBCKUX YaCTHII.

Hudbdysus.

N3otepmudeckuii u n300apHBIN MPOIECCHI.

N3meHeHne BHYTpEHHEW SHEPTUU T MPU COBEPIIICHUH PaOOTHI.

Mopenn TEIJIOBBIX ABUTATEIICH.

[TcuxpoMeTp ¥ TUTPOMETP.

SIBiIeHMS MOBEPXHOCTHOI'O HATSKEHUS U CMAauYMBaHUS.

Kpucramibl, amopdHbIe BelecTBa, )XUIKOKPUCTAIUTMUYECKUE Tela.

Jlabopamopnuie pabomot

Hccneoosarnue 001020 u3 uzonpoyeccos.

Tennosvie 0suecamenu u 0Xpana okpyicarouell cpeobvl

Hszmepenue omnocumenvHou 81a)cHoCmu 6030yXd.

Hszmepenue koag@uyuenma no8epxHOCMHO20 HAMANCEHUST HCUOKOCTIU.
Habnwooenue 3a pocmom kpucmannos.
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3. DJIeKTpoAUHAMHKA

DIIEKTPUUECKOE TOJIE. DIEKTPUUECKHUE 3apsIAbl. 3AKOH COXpaHEHHUS 3apsiaa. 3aKOH
Kynona. Dnektpuyeckoe nose. HanpsskeHHOCTD 3iieKkTpuueckoro noss. [puniun
cyneprno3uuuu noneit. Pabora cuin snexkrpocrarnyeckoro nois. I[lorenuuarn.
PazHocTh moTeHIIMAI0B. DKBUIIOTCHIIMAIbHBIE TOBEPXHOCTU. CBS3b MEKIY
HaNpsHKEHHOCTBIO U PA3HOCTHIO0 MOTEHIUAIOB JIEKTPUYECKOTO TOJIS.
JIvaneKTpuKy B 3neKTpudeckom mone. [lonsapuzanus qusnekTpukos. [IpoBogHuKy
B asiekTpuueckoMm nojie. Konpencaroprel. CoeTuHEHNE KOHIEHCATOPOB B OaTapero.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa. DHEPrus dJIEKTPUUECKOTO MOJIA.

3aKOHBI TOCTOSTHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE JIJIsI BOBHUKHOBEHHUS U
noAAepKaHUs ANEKTpUuueckoro Toka. Cuiia ToKa U IIOTHOCTh TOKa. 3akoH OMa
st yyactka 1enu 6e3 3/1C. 3aBUCHMOCTh AJIEKTPUUECKOT0 COTPOTUBIICHUS OT
Marepuana, JJIMHbI U TJI0IAM MOMEPEYHOr0 CEUYCHUS MPOBOIHUKA. 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKOB OT TEMIEPATYPHI.
DIIEKTPOABWIKYIIASI CUJIa UCTOUYHUKA TOKa. 3akoH OMma 15 TIOJTHOM LIeTH.
Coenunennie npoBOAHUKOB. COEAMHEHUE NCTOYHUKOB JICKTPUUECKON SHEPTUH B
Oarapeto. 3akoH J[>xoyns - Jlenma. PaboTta 1 MOIITHOCTH 3JIEKTPUUECKOTO TOKA.
TemoBoe AeiicTBUE TOKa. DIEKTPUUECKUI TOK B ONYyNpoBogHUKaX. CoOCTBEHHAs
IPOBOAMMOCTD MOTYTPOBOAHUKOB. [10oynpOBOAHUKOBEIE TPUOOPHI.

MaruuTtHoe 1nosne. BeKTop MHIYKIIMUM MarHUTHOTO 1oJs. JleficTBUe MarHUTHOTO
10JIsI Ha IPSIMOJIMHENHBIN IPOBOJIHUK C TOKOM. 3aKOH AMmnepa. Bzaumopeiictue
TOKOB. MarHuTHBIN MOTOK. PaboTa 1o nepeMenieHnio MpoBOIHMKA ¢ TOKOM B
MarHuTHOM ToJje. JlelicTBMe MarHuTHOTO TOJIsl Ha ABMXKYIIUicS 3apsia. Cuna
Jlopenua. OnpeneneHne yaeabHOro 3apsaaa. Y CKOpUTENIU 3apsoKeHHBIX YACTHIL.
DNEeKTpOMAarHUTHASI UHAYKLIMS. DJIEKTPOMAarHuTHas MHAyKUus. Buxpesoe
anekTpuyeckoe noje. CaMOMHAYKIMA. DHEPTHUSI MATHUTHOTO TOJIS.
JHemoncmpayuu

B3aumonencTBre 3apsiKEHHBIX TEIT.

[IpOBOTHUKH B 3JEKTPUYECKOM IIOJIE.

JIM3IEKTPUKH B 3JIEKTPUYECKOM IIOJIE.

Konnencaropsr.

TermioBoe IeMCTBUE IIEKTPUIECKOTO TOKA.

Tpan3ucrop.

OmneIiT Opcrena.

B3anmopericTBrue npoBOTHUKOB C TOKAMMU.

DIIEKTPOJABUTATEb.

DNEeKTpOU3MEpUTEIbHbBIE TPUOOPHI.

DNEeKTpOMAarHUTHAST UHYKIIHSL.
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Omnebrter @apages.

Tpancdopmarop.

Jlabopamopnuie padbomot

Hccneoosanue snekmpuieckoeo noss

IIposepka 3aKk0H06 napanienbHoO20 U NOCIe008AMENbHO20 COCOUHEHUS
Onpeoenenue yoenbHo20 CONPOMUBIEHUs: NPOBOOHUKA.
H3zyuenue maeHummno2o noist RNPo8OOHUKA C MOKOM.
H3yuenue sgnenus 31eKmpomMasHumHoOt UHOYKYUU.
Hccneoosanue uHOyKyuoHHo2o moxa.

Hccneoosanue snekmpuueckoeo nosisa KonoeHcamopa.
Yempoiicmeo u paboma xonoencamopa.

L]enu nepemennozo moxa.

4. BosiHOBasi ONITHKA
DJleKTpoMaruuTHas npupojaa ceera. CKopocTh pacnpocTpaneHus csera. [IpuHuun
I'tolireHca, CBEeTOBOM MOTOK M OCBEIICHHOCTh. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI
oTpakeHusl U Tipesiomiienust ceerta. [lomHoe otpakenue. MHTEpdepeHius creTa.
KorepentHoCTh cBeTOBBIX Jyueld. UHTEeppepeHius B TOHKUX mieHkax. [lomocs
paBHoil TonmuHbl. Konbiia Hetorona. Mcnonb3oBanue nntepdepeHinm B Hayke u
texauke. Judpaxus ceera. Audpakiys Ha HeNH B MapauIeIbHbIX Jydyax.
Hudpakunonnas pemertka. [louarue o ronorpaduu. [onsgpuzanms nomnepeyHbIx
BOJIH. [lonsipuzanusa ceera. JBoriHoe nydenpesnomienue. [omapouasl. ucnepcust
ceera. Buasl ciektpoB. CrekTpsl ucnyckanusi. CeKTpbl HOTJIOMICHHUS.
CrnextpanbHblil ananus. @payHrohepoBsl TUHUU B CIIEKTPAX COJHIA U 3BE3I.
DNEeKTPOMArHUTHBIE U3TYUYEHHS B PA3JIMUHBIX IMANa30HaX BOJH: PAJUOBOJIHBIL,
yIbTpadguosieToBoe, HHPPAKpaCHOE PEHTIEHOBCKOE M3TyUCHHUS.
DNEKTPOMArHUTHOE T0JIe KaK OCOOBIN BT MAaTEPUU. DIEKTPOMATHUTHBIE BOJIHBI.
CBoiicTBa U IPUMEHEHUS ATUX U3TYUCHUH.
JemoHcTpanuun
3aKOHBI OTPAXKEHUS U MPEJIOMJICHUS CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE.
OnTtuueckue npudopsI.
WNuTtepdepenius crera.
Hudpaxius cBera.
[Tonspuszaums ceera.
[Tonydyenue cnekTpa ¢ TOMOUIBIO TPU3MBI.
[TonyueHnue cnekTpa ¢ MOMONIBIO0 TUPPAKIIMOHHON PEIIETKH.
CnekTpockort.
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Jlabopamopnuie padbomot
U3zyuenue senenus unmepghepenyuu ceema.
H3yuenue senenus ougpaxkyuu ceema

6. DiieMeHTBI KBAHTOBOW PU3UKHU
Buemnuit poroanexkrpuyeckuii a¢dexr. Buyrpennuit hotodPpdhexr.
KBantoBas ontuka. KBanrosas runores3a [Inanka. @oTonsl. Tursl
(OTORIEMEHTOB.
®uznka aroma. Pazputue B3rias10B Ha CTPOEHUE BELIECTBA. 3AKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojaopoaa. AnepHas moaens aroma. OnbiTel 3.Pe3epdopaa.
Mopens atoma Bogopoaa no H.bopy. KBaHTOBbIE TeHEPATOPHI.
®dusuka aTOMHOrO sijipa. EcrecTBeHHAas paiMOAKTUBHOCTh. 3aKOH PaJIMOAKTUBHOIO
pacnazga. CriocoObl HAOTIOJEHUS U PETUCTPALIMH 3aPsHKEHHBIX YacTull. DhdexT
Bagsunoga - UepenkoBa. CtpoeHnue atoMHOTO siapa. [ledext Macchl, sHEpTHS CBI3U
U YCTOMYMBOCTH ATOMHBIX A71€p. SiepHble peakiuu. VickyccTBeHHast
PaalOaKTUBHOCTD. Jlenenue Tskensbix anep. LlenHas simepHas peakius.
VYnpasnsiemas uenHas peakuusi. Anepueiii peaktop. [losrydyeHne pagnoakTUBHBIX
M30TOIOB U UX MPUMEHEHHE. brosiornueckoe 1eicTBUE paiOaKTUBHBIX
U3Iy4eHU. DeMeHTapHble yacTullbl. CocTaB aTOMHBIX siiep. OTKpbITHE
NO3UTpPOHA U HeHTpoHa. SAnepHbie cuibl. [edekt macc. DHeprusi CBI3U aTOMHBIX
anep. Buasl kocmudeckoro uznydenus. [lornomenns KOCMUYECKUX U3IIyUYEHUN B
3emMHoOM atMocdepe. Ob1Ire cBeieHus: 00 37eMEHTapHbBIX YacTullax. BomHoOBbIE
cBoiicTBa yactuil. Kitaccudukanus yacTuil U X B3auMOJICUCTBUSAX. AHTHYACTHULIBI.
B3aumnsbie npeBpaiieHus BeniecTra u noss. Jlenenue tsokensix saep. Llennas
peakius aejeHus. Ympaisiemas LenHasi peakuus. S1epHble peakTopbl,
MOJIYYEHUS] PAJUOAKTUBHBIX H30TOTIOB M IPUMEHEHHUE UX B MEAULIUHCKOM U
CEJIbCKOM XO3SIMCTBE.
JdemoHcTpanuun
dotordekr.
JInHeyaTelie CIIEKTPhI Pa3JIMYHbIX BELIECTB.
N3nyuyenue nazepa (KBAaHTOBOT'O T€HEPATOPA).

7. IBomonus BeesienHoit

Ctpoenue u passutue Beenennoii. Hama 3Be3qHas cucrema - ['anaktuka. Jpyrue
ranakTuku. beckoneunocts Beenennou. [lonsitne o kocMmosorum.
Pacmupsiromasics Becenennas. Mognens ropsiueit Beenennoit. Ctpoenue u
NPOUCXOXKAeHHE ['aTaKTUK.
DBomronus 38e3/1. ['nnoreza npoucxoxaeHus CoJTHEYHONU CUCTEMBL.
Tepmosiaepusiii cuntes. [Ipodiiema TepmosiaepHoii sHepreTuku. Jueprust ConHua
1 3Be3]1. DBoutonus 3Be31. [IpoucxoxaeHre COTHEUHON CUCTEMBI.
JdemoHcTpanuun
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Conneynas cuctema (MOJIEIb).

®dororpaduu MiaaHeT, CAeIaHHbIE C KOCMUYECKUX 30H/I0B.
Kapra Jlyns! u nuianer.

Crtpoenue u 3BoJOLMS BeeneHHo.

Tembl pedpepaToB (10KI210B),
UHAMBUIYAJIbHBIX IPOEKTOB

*Anekcanap ['puropseBuud CTOJIETOB — PYCCKUI (PUBHK.
*Anekcanap CrenanoBuu [lonoB — pycckuil yueHslil, u3o0peTaTesb paauo.
* ATbTepHATUBHAS SHEPTETHUKA.
* AKyCTHYECKHE CBOMCTBA MOJTYIPOBOJHUKOB.
*Annpe Mapu AMinep — OCHOBOMOJIOKHUK 3JIEKTPOANHAMUKH
.*ACUHXPOHHBI! JIBUTATEb.
* AcTepou/ibl
.*ACTpOoHOMUS HAIIUX JHEU
.*AtomHas ¢usuka. M3oronsl. [I[pumMmeHeHre paTuoakKTUBHBIX U30TOIIOB.
*beCKOHTAKTHBIE METObI KOHTPOJISI TEMIIEPATYPHI.
*bunonsipHbie TPaH3UCTOPHI.
*bopuc CemenoBny SAxobu — pu3uk u nu3o00peTaTenhb
.*Benuuaiimme oTKpbITHS GUUKH
.*Bunpl anekTpuyeckux pa3psioB. DIEKTPUUECKHUE pa3psIbl HAa CIy>K0e YeoBeKa.
*Bnusinue nedektoB Ha pU3MUECKUE CBOMCTBA KPUCTAIIIOB
.*Bcenennas u TemHasi MaTepus
.["anmuneo ['anunel — oCHOBATENb TOYHOTO €CTECTBO3HAHUS
.sI'onorpadus u ee npuMeHeHNE
.»JIBI>KEHHE TEIa NEPEMEHHON MACCHI.
Jludpakius B HaMICH KU3HM.
*Xunkue kpuctamibl.
*3akonbl Kupxroda st 51eKTpUIecKoi 1eTH.
*3aKOHBI COXPAHEHHUS B MEXaHUKE
.*3HaueHue OoTKpbITUH ["anunes.
*Uropsr BacunseBny KypuatoB — usuk, opranuzatop aTOMHOW HAYKU U TEXHUKHU
.*HUcaak HproToH — co3gaTenpb Kiiaccuueckon Gu3uku
.*Mcnonp30BaHue ANEKTPOIHEPTUH B TPAHCIIOPTE.
*Knaccudukanus u xapakTepuCTUKHU JIEMEHTAPHBIX YACTHI]
.*KOHCTpyKIIMOHHAS TPOYHOCTh MaTEpUalla v €€ CBSI3b CO CTPYKTYpPOU
.*KoHcTpyK1IMs ¥ BUJIBI JTa3€POB
.*Kpunosnexkrponnka (MUKPOIJIEKTPOHUKA U XOJIOM)
.+JIazepHbIEe TEXHOJIOTUN U UX UCIIOJIb30BAHHUE.
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Jleonapao na Bunuu — yueHbIil U u300peTaTeb.

*MaruuTtHble U3MepeHus (MPUHLIUIBI TOCTPOEHUS TPUOOPOB, CIIOCOOBI U3MEPEHNUS

MarHUTHOTO MOTOKA, MArHUTHOW UHIIYKILIUH).
*Maiikn dapaneit — co3gaTenb yueHUus 00 IEKTPOMAarHUTHOM II0JI€.

*Makc [ tank
.*MeT1og MeYeHBIX aTOMOB

.*Metoabl HaOIIOACHHS ¥ PETUCTPALUU PAJAMOAKTUBHBIX U3TYYEHUN U YaCTHII

.Metoabl onpeaeneHus I0OTHOCTH

.»Muxann BacuibeBud JIOMOHOCOB — yU€HBIN SHIUKIIONEIUCT
.*Mopenu atoma. OnbiT Pesepdopaa.
*MoOneKyIIpHO-KUHETUYECKAs TEOPHUS UICATBHBIX Ta30B
.*MoJiHUSI — Ta30BbIA pa3psl B IPUPOJAHBIX YCIOBUSIX.

*HanorexHonorus — MCKIUCTUTUIMHAPHAA 0071aCTh q)yHHaMeHTaHBHOﬁ 151

MPUKIAHON HAYKH M TEXHHUKHU.

*Hukona Tecna: Ku3Hb U HEOOBIUAWHBIC OTKPHITHUS

.*Hukoumaii Konepauk — co3zgaresnp reJmoneHTPUYECcKON CUCTEMbI MUpa
.*Hunbc bop — onun u3 coznareneit COBpeMeHHON HU3UKH
.Hykneocunres Bo Beenennoi.

*O0bsicHeHne POTOCUHTE3a C TOYKU 3PEHUS (PUBUKH.

*OnTUYECKHE SIBJICHUS B IPUPO/IE.

*OTKpBITHE U TPUMEHEHHUE BBICOKOTEMIIEPATYPHOIl CBEPXIIPOBOIUMOCTH
[ IlepeMeHHBII ANEKTPUUYECKUI TOK U €ro NPUMEHEHNE

.Ilna3ma — 4eTBepTOE COCTOSTHUE BEIIECTBA

.IInanetsl COJIHEUHOW CUCTEMBI.

[ TorynnpoBOAHMKOBBIE TATYUKH TEMIIEPATYPHI.

*[IpumMeHeHne )KUIKUX KPUCTAJUIOB B TPOMBIILIIEHHOCTH

.[IpumeHnenue sIAEpHBIX PEAKTOPOB.

[Ipupona peppomarnerusma.

*[Ipo6yieMbl HKOJIOTHH, CBSI3aHHBIE C UCTIOJIb30BAHUEM TETUIOBBIX MAIIIUH
.IIpon3BoacTBO, Iepe1ada U UCIIOIb30BAHUE IEKTPOIHEPTUH.
*[Ipoucxoxaenue CoaTHEUYHONU CUCTEMBI

.s[Ipe309nexTpudeckuii 3p(PexT ero npuMeHeHNe

.*Pa3ButHe cpeacTB CBA3U U paMo.

*PeakTrBHBIC JBUTATENIN U OCHOBBI PAOOTHI TETIJIOBOW MAIWHBI.
*PeIMKTOBOE U3ITyUCHHUE.

*PentrenoBckue nmyuu. cropus otkpeitud. [Ipumenenue.

*Pox1eHrE U IBOTIOLINS 3BE3]

.*Posib K.3.1{1OJKOBCKOTO B pa3BUTHU KOCMOHABTUKH.

*CBeT — 3JIEKTPOMAarHuTHas BOJIHA
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.*Cepreii I1laBnoBrny KoposieB — KOHCTPYKTOpP U OPraHU3aTOP IPOU3BOJICTBA
PAKETHO-KOCMHUYECKON TEXHUKMU.
*CHJIbl TpEHUS
.»CoBpeMEHHAs CIyTHUKOBAsI CBA3b
.»CoBpeMeHHas pu3nyeckas KapTUHa MHUpa
.*COBpEMEHHBIE CPECTBA CBI3H
*CoHIIE — UCTOYHUK KM3HU Ha 3eMIIE.
*TpanchopmaTopsl.
*YbTpa3ByK (MOTy4eHUE, CBOMCTBA, MPUMEHEHHE).
*YpaBiisieMblld TEPMOSIIEPHBINA CUHTES
.*Y CKOpHUTENH 3aPSAKEHHBIX YACTHUL]
.»Du3uKa U My3bIKa.
sdusznueckue cBoicTBa aTMOChephl
.*DOTO271EMEHTHI.
*dotoadexr. [Ipumenenue spnenus Gororddexra.
*Xanc Kpuctnan Opcre1 — OCHOBOIOJI0KHUK 3JIEKTPOMArHETU3Ma.
*UepHble AbIPHI
.*IlIxana 371€KTpOMarHuTHHIX BOJIH.
*DK0JIOTHYECKUE MPOOIEMBI U BO3MOKHBIE ITyTH UX PELICHUS
*DJIEKTPOHHAs MPOBOJAUMOCTb METALIOB. CBEPXIIPOBOIUMOCTD.
*OMunnii XpuctruanoBud JIeHI] — pycckuil (U3UK.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu conepxanus o01e00pa3zoBaTEIbHON YUeOHON TUCIUILIUHBI

«Duzukay

B nipezenax ocsoenus OITOIT CITO Ha 6a3e ocHOBHOro 00111ero 00pa3oBaHusl C
HOJy4EHHEM CpPEeHEro o0IIero o0pa3oBaHus MaKCUMalbHas ydeOHas Harpy3Kka

00y4Jaromuxcs COCTaBIISIET:

TemaTuyeckuii mjian

Bup yueOHoM padoThI

Koaun4decTBO 4acoB

Aynurtopnslie 3ansaTusi. Conepkanue o0ydeHus

1. MexaHuka 18
2. MonekynsipHas pusuka. TepMoiMHaMuKa 33
3.21eKTpoIMHaMHKa 46
4. BonHoBas onTHKAa 12
6. D51leMeHThl KBAaHTOBOM (hU3UKU 12
7. OBomronusg Beenennoit 0

Hroro 121

[IpomesxkyTouHas arrectanus B popme :
B 1 cemecTpe- Jughgpepenuyuposannozo 3auema

BO 2 ceMeCTpe- IK3aMeHa

O6bem 00pa3oBaTeIbHOM MPOrPaMMBbl 133
Oobs13aTesqibHAS Ay IMTOPHAS yUeOHAs 121
Harpyska (Bcero)
B TOM YHUCJIE:
1a00paTOPHBIC 3aAHSITHS 32
IIPAKTUYECKUE 3aHATHS 4
Koncynbranms 4
JK3aMeH 8
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2.2. TemaTu4eckuii IJIaH U co/ieP:KaHue Y4eOHOH TUCHUIIMHBI «Du3nka»

HaunumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOIro MaTepuaJa, JabopaTopHble M NPaKTHYeCKHe padoThl,
caMoCTOsITeIbHAs padoTa 00yyalmmxcsi, Kypcopasi padoT (IpoeKT)

KoanuecTBo
4acoB

Yposennb
OCBOEHUS

1

2

3

4

PA3JIEJI 1 MEXAHUKA

18

Tema 1.1
Kunematuka

Pe3yiabTaTbl 0CBOCHUS Y4eOHOM AeITEILHOCTH

IIpeamerHbIe:

- OIIPENENATh KOOPANHATHI IPOUIEHHOTO ITyTH, CKOPOCTH U YCKOPEHUS Teja 0
YPaBHEHUSIM 3aBUCHMOCTH KOOPJAMHAT U IPOEKIUI CKOPOCTH OT BPEMEHH.
[IpoBOANTE CPaBHUTENBHBIN aHATIN3 PABHOMEPHOTO M PAaBHOIIEPEMEHHOTO JIBHKEHHUU.
[IpuBOIUTE TPUMEPBI TOCTYNATEIBHOTO U BPAIIATEIBHOIO IBUKEHUN B TEXHUKE.

[IproOperath omnbiTa pabOThI B IPYIIE C BHIIOIHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIEH.

-IIPEACTABIICHHE MEXaHUYECKOTO JIBU)KEHUA TeJla YPABHEHUSIMU 3aBUCHMOCTH
KOOPJIMHAT U MPOEKIIUEN CKOPOCTH OT BpeMeHu. [IpeacraBienne MeXaHu4ecKoro
JBIDKEHUS TeJla TpadrkaMy 3aBUCUMOCTH KOOPJIMHAT M TIPOCKITUEH CKOPOCTH OT
BpEMEHU

MeTtanpeaMeTHble:

-MCIOJIb30BaHUE PA3IMYHBIX BUIOB MO3HABATEILHOM AEATEIBHOCTH JI PEUICHUS
(bu3uYecKux 3a1a4, MPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHUS
(HaOIrOICHU S, OTIMCAHMS, H3MEPEHUS, IKCIIEPUMEHTA) JJI U3YUYCHHUS Pa3IMUYHbIX CTOPOH
OKpY’Karollen NeUCTBUTEIbHOCTH;

Conepxanue yueOHOro Marepuasa

Mexann4ekoe aBuxkeHne. OTHOCHTEIBHOCTD IBHKEHHS. JJIeMEHThl KHHEMATUKH
MaTepPHAJIBbHON TOYKH. JKCIEePUMEHTATbHbIE OCHOBBI CIIEIHAIbHON TEOPUH
OTHOCHTEJBHOCTH JHHIITEHHA

[Iyts. CkopocTh. PaBHOMEpHOE NPSMOIMHEIHOE TBUKEHHE.

Yckopenue. PaBHoniepeMeHHOE PSIMOJIMHENHOE IBUKEHUE.

CBoOoHOe manenwue. [IBukeHne Temna, OpoieHHOro Mo/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE IBHKEHHME IO OKPYKHOCTH.

2-3
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Jabopamopnasn paboma Nel «Onpedenenue Ko3¢ghghuyuenma mpenus CKOIbICEHUS»
Jabopamopnasn paboma No2 «U3zyuenue ogudcenus meida, OpouLeHH020

2OPU3OHMATIbHO

CamocrosiTesibHast padoTa 00y4aAIOIINXCH.
OTansl ABWMOKCHUA 11O BBITIOJIHCHUSA HMHAWBUAYAJIBHBIX ITIPOCKTOB.

Tema 1.2
Annamuka

PesyiabTaThl 0cBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpenmerHbIe:

J0JI5KeH YMeTh- YKa3bIBaTh TPAHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
H3naraTe OCHOBHBIE MOJIOKEHUSI COBPEMEHHON Hay4YHOU KapTUHBI MUPA.

VYka3arh UCIOJIb30BaHUs BUJIOB 1e(hOopMalIUii. ICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTHYECKH 000CHOBBIBATh CBOIO TOUKY 3pEHUSI, BOCIIPUHUMATD U aHAJM3UPOBATH
MHEHUs cOOECeTHUKOB, TPU3HABas IPABO JAPYroro YyeloBeKa Ha MHOE MHEHHUE.
Wcnonb3oBats UHTEpHET U1 oMcka HHGOpMAaIUn

AO0JIKeH 3HATh - CWIIBI pU 00paboTke MeTauta. ['paHuIibl IPUMEHUMOCTH 3aKOHOB,
n3MepeHus: GU3NIecKuxX BenurH. [IpumMepsl BIUSHUS OTKPBITHI B (PU3HKE HA TIPOTPECC
B TEXHUKE U TEXHOJIOIMHU MPOU3BOJICTBA.

MeTtanpeaMeTHble:

HCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHbIX ONEpalMii: MOCTAHOBKHU 3a1a4H,
(dbopMynupoBaHUs TUTIOTE3, CPABHEHUSI, 0000IIEHNUS, CHCTEeMAaTU3alllH, BbISIBJICHUS
MIPUYKUHHO-CIICICTBEHHBIX CBA3EH, MOMCKA aHAJIOTOB, POPMYIHPOBAHUS BBIBOJIOB JIJIs
W3Y4EHHUS Pa3IMYHbIX CTOPOH (PU3HUECKUX 0OBEKTOB, SBJICHUI U MPOLIECCOB, C
KOTOPBIMH BO3HHMKAeT HEOOXOIUMOCTh CTAIKUBATHCS B IpodeccuoHaIbHOU cdepe;
Conep:xaHue y4eOHOro MmaTepuaJja

1. Ocnosras 3amaua muHamuky. Crma. Macca. OCHOBHO#M 3aKOH PENSTHBHCTCKON THMHAMUKH
MarepuanbHoii Toukd. 3akoHbsl HproToHA.

2. 3akoH BceMUpHOro TsaroTenus. I'pasuranmonnoe mone. Cuia Tsbkectr. Bee Tena u He
BECOMOCTh

CamocrosiTesibHast padoTa 00yYarmuxces. DTanbl JBUKEHHUS 110 BBIIIOJHEHUIO
WHIUBUAYAIbHBIX TPoeKTOB. [loaroroBka pedeparon no teme «HeBecoMoCTh»

1-2

Tema 1.3
3aKOHBI COXpaHEeHUSs
B MEeXaHHKe

Pe3ynbTaThl O0CBOCHHUSI Y1eOHOM NeATEILHOCTH !

IIpeamerHbIe:

yMeTh- IPUMEHATD 3aKOHBI COXPAHEHUs UMITYJIbCA JJIs BBIYUCIICHUS U3MEHEHUN
CKOpOCTEH TeJ MPH UX B3aUMOAEHCTBUAX. BhIUnCIATh paboTy CHII M U3MEHEHUS
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KMHETUYECKOM 3HEPruu Teia. BeIUnCIsITh NOTEHINAIbHYIO SHEPTUIO Tesl. OnpenensTh
MOTEHIABHYIO SHEPTHUIO YIPYTo 1e(hOPMUPOBAHHOTO TeElla 110 U3BECTHOM Jedopmanuu
U ’KECTKOCTH TeJla.

3HATh- IPUMEHEHNE 3aKOHA COXPAaHEHHsI MEXaHUYECKOW dHEPIUH IIPU pacyeTax
pe3yibTaTOB B3aUMOACUCTBUM TEJI IPABUTALMOHHBIMU CUJIAMH U CHJIAMU YIIPYTOCTH.
VYka3zaHue rpaHull IpUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHHe y4eOHbIX AUCLUILINH,
IIPY U3Y4EHUH KOTOPBIX UCIOIb3YIOTCS 3aKOHBI COXPAHECHHS.
MeranpeaMeTHbIe:
YMEHHE UCII0JIb30BaTh Pa3IN4Hble HCTOYHUKH JIJIS TOTy4YeHUs (pU3ndecKon
nH(popMalnH, OLIEHUBATh €€ I0CTOBEPHOCTh

Conep:xxanue yuyeOHOro marepuasa

Nmnynsc Tena. 3akOH COXpaHEHHUs. peaKTUBHOE JBMKeHHEe. PaboTa 1 MOIIHOCTb.
Mexannueckas SHEprusi U €€ BUJIbl. 3aKOH COXPAHEHHUs SHEPTUH. 3aKOH B3aUMOCBSI3H
MacCChl U SHEPrUU

Jlabopamopnan paboma Ne 3 «lIposepka 3aKoHa coxpaunenus Mexanuiyeckou IHepeuu
100 Oelicmeuem CUll MANCeCmu U ynpy2ocmuy

CamocTrosiTesqibHasi padoTa 00y4ar0IMXcs. DTalbl ABUKECHUS 110 BBITTOJTHEHUIO
WHJIMBUIYAIBHBIX IPOCKTOB, IMOJATrOTOBKA JIOKIaaa «PeakTHBHOE TBIKEHUE)

Tema 1.4
Mexanu4yeckue
KO0JIe0aHMU S U BOJIHBI

Pe3yabTarsl 0CBOECHUS Yy4eOHOM 1eATEIbHOCTH

IIpenmeTHbIe:
J0JI2KEeH YMeTh - UCCIIE0BATh 3aBUCUMOCTh MepHo/ia KoJIeOaHUi MaTeMaTH4eCKOTro

MasiTHUKA OT €ro JJIMHbI, MACChl MU aMIUIUTY/bI KojieOanuil. VccienoBaTh 3aBUCUMOCTh
nepuo/ia KojiebaHuil rpy3a Ha Ipy>KHHE OT €ro MacChl M AKECTKOCTH MPYKUHBI.
Beraucnare nepuoj kojebaHui MaTeMaTHYECKOTO MasTHUKA 110 U3BECTHOMY 3HAUCHHIO
€ro JUIMHBL. BeuucinaTe nepuoa koneGaHuii rpy3a Ha MPYKHUHE 10 U3BECTHBIM
3HA4YEeHHUSIM €ro Macchl M )KECTKOCTH MPYKUHBI. BpipaOaThIBaTh HABBIKM BOCIPUHUMATD,
aHaJM3UPOBaTh, lepepadaThIBaTh U NPEAbABIATH HH(POPMAIIMIO B COOTBETCTBUU C
MOCTaBJICHHBIMHU 331a4aMHU.

AOJIZKeH 3HATh - IPUMEPHI aBTOKOJICOATEIbHBIX MEXaHUUECKUX CUCTEM,
kiaccupukanuu kojaedanuit. O61acTu NpUMEHEHUs YIbTPa3ByKa U MEPCIEKTUBBI €0
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HCII0JIb30BAHHA B PA3JIMYHBIX oOmactax HAayKHU, TCXHUKHU, B MCOAUILUHEC. CYTL
IKOJIOTHUYECCKUX HpO6J'IeM, CBsA3aHHBIX C BO3I[€I>1CTBH€M 3BYKOBBIX BOJIH Ha OpraHu3m
YeJoBeKa.

MeTtanpeaMeTHbI€:

YMCHHEC aHAJIIM3UPOBATDL U MPCACTABIIATH I/IHC];)OpMaIII/IIO B pa3JIMYHBIX BUAX
Conepxxanue yueOHOro Marepuasa

Mexannyeckue KoJe0aHus.
KonebarenpHoe neuwxenue. ['apmonnueckue kosedanusi. CBOOOHbIE MEXaHUYECKUE

koseOanus. JIuHeliHple MexaHUuecKue KosebaTenbHble cucTeMsl. [IpeBpaienue
SHEPruu Npu KosedaTeabHOM JABUKeHUU. CBOOOAHBIE 3aTyXal0IINe MEXaHUYECKUE
KoseOaHus. BeIHyX/1IeHHbIE MeXaHUYeCKUe KoieOaHus

Jlabopamopnan paboma Ne 4 «13ydeHne 3aBUCUMOCTH MEpUOa KOJICOAHUN HUTSHOTO
(WM IPYXKUHHOTO) MAsITHUKA OT JUTMHBI HUTH U MaCChl Tpy3a»

CamocTrosiTesibHasi padoTa 00y4arOIMXcs. DTambl ABUKECHUS 1O BBITTOJTHEHUIO
WHIUBUAYAIbHBIX TPOEKTOB,

PA3JIEJI 2 MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMMUKA

32
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Tema 2.1

OcHOBBI
MOJIEKYJISIPHO —
KHHEeTHYeCKOH
TeOpUuM

Pe3y.]II>TaTI>I OCBOCHUSHA yqeﬁﬂoﬁ JE€ATEIbHOCTH .

IIpeamerHbIe:
JO0JIKeH YMeThb - BBIIIOIHATH SKCIIEPUMEHTBI, CIyXKaIlue JUisi 000CHOBaHUS

MoJieKymsipHo-KuHeTnueckoi Teopun (MKT). Pewats 3agauu ¢ npuMeHeHUEM
OCHOBHOTO YPaBHEHHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOPUH T'a30B.

Omnpenenars napameTpsl BELIECTBA B 1a3000pa3HOM COCTOSIHUM Ha OCHOBaHUU
YPaBHEHUS COCTOSIHUS UEAIBHOTO rasa.

HO0JIKeH 3HATh - ONpe/ieNieHUE MapaMeTpOB BEIIECTBA B ra3000pa3HOM COCTOSTHUU

U IPOUCXOAIHNX npolieccoB no rpadukam 3aBucumoctu p (T), V (T), p (V).
OkcnepumenTanbHoe uccneaoBanue 3asucuMoctu p (T), V (T), p (V). [Ipencrasnenue B
BHJIE TpaMKOB U30XOPHOTO, M300apPHOTO U M30TEPMHUUECKOTO MpolieccoB. Brruucnenue
CpeHEeW KUHETUYECKON SHEPTUH TEIIIOBOTO JIBMKEHHSI MOJIEKYII 110 U3BECTHOM
TeMmIeparype BeulecTBa. Bricka3piBaHue TUNoTe3 415l 00bsICHEHHS HAOII01aeMbIX
ABJICHUN. YKa3aHUe IPaHUll IPUMEHUMOCTH MOJIENH «HICAIbHBIN Ta3» u 3akoHoB MKT
MeTtanpeaMeTHble:

WCIIOJIb30BAHNUE PA3JINYHBIX BUJIOB IO3HABATEIIBHOMN ACSITEIBHOCTH JUIsl pELICHUS
(buznueckux 3a1a4, IPUMEHEHNUE OCHOBHBIX METO0B MO3HAHUS

(HaOnroAeHUS, 0TUCaHMS], U3MEPEHUS, SKCIIEPUMEHTA) [Tl U3YUEHUSI PA3IUYHBIX CTOPOH
OKpY’Karolen 1eCTBUTEIIbHOCTH

Conep:xanue y4yeOHOro MmaTepuaJja

1.OcHOBHbBIE MOJI0KEHHST MOJIEKYJISIPHO — KHHETHYECKOH Teopuu

Cunsl ¥ 3HEPrysi MEXMOJIEKYJIIPHOTO B3auMoAeHCTBUA. CKOPOCTH IBUYKEHUS MOJIEKYJI
U ux u3Mepenue. Macca u pazmepsl MoJiekyil. Onbithl HITepHa u [leppena. KonnuectBo
BemecTBa. Moub. [Toctossnnas ABoranpo.

2.Aneanbublii ras. laBiaenne rasa. [lonsitrue Bakyyma. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO — KHHETUYECKOM TEOPUHU UIEaIbHOTO ra3a.

3.A3onpouecchl 1 X rpadpuku

Jlabopamopnas paboma Ne 5 «Vccreoosanue 00H020 U3 U30npoyeccos»

CamocrosiTesibHast padoTa 00yYarmuxces. DTanbl JBUKEHUS 110 BBITIOJIHEHUIO
VHJIMBUIYyaJIbHBIX IPOEKTOB, MOJITOTOBKA JI0KJIaja 1o Teme «Bakyym»
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Tema 2.2.
OcHOBBI
TEePMOIMHAMUKH

PesynbTaTsl 0cBOeHHUSI y41eOHOM AeATeJIbHOCTH
IIpeamerHbIe:
JAO0JI7KEH YMETh - U3MEPSTh KOJIMYECTBA TEIUIOTHI B IIPOLECCaX TEIIONEpeIadn.

PaccuuTarh KonM4ecTBa TEIIOTHI, HEOOXOUMOTO Ul OCYILECTBIICHUS 3alaHHOIO
rporiecca ¢ Terionepenadeil. PaccyuTeiBaTh NU3MEHEHHsI BHYTPEHHEN dHEPIUH Tell,
paloThI ¥ EPEJAHHOTO KOJIMYECTBA TEMJIOTHI C MCI0JIb30BAaHUEM IIEPBOrO 3aKOHA
TepMOJAMHAMHKH. PaccuuTarh paboTy, COBEpIICHHO ra3oM, 0 TpaduKy 3aBUCHIMOCTH P
(V).

Boruncnsate paboTy raza, COBEpUICHHYIO IPU U3MEHEHUH COCTOSHUSA 110 3aMKHYTOMY
uukiy. Berancnsate KI1/] npu coBepiiennn razom paboThl B polieccax M3MEHEHUs

COCTOSIHHSI TIO 3aMKHYTOMY ITUKITY. 10

YMeTb BECTH IUAJIOT, BBICTYIITUBATH MHEHHE OIMOHEHTA, YIaCTBOBATh B JAMCKYCCHH,

OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO TOUYKY 3PEHUSI.

JA0JI5KeH 3HATh - PUHIINAT JEHCTBUS TETUIOBBIX MalliuH. Posib pU3WKH B CO31aHUH U

COBEPIICHCTBOBAHUHU TEIUIOBBIX ABUrareneil. CyTb 3KOJOTHYeCKUX MpooiieM,

00yCIOBIEHHBIX Pa0OTON TEIUIOBBIX ABUraTENIeH U MPEJIOKEHHUE ITyTH UX PEILICHUS.

['panuIpl MPUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKHY.

MeTtanpeaMeTHble:

yMEHHE MyOJINYHO MPEICTABIATh PE3YAbTaThl COOCTBEHHOTO MCCIIEI0BAaHUS, BECTH

JMCKYCCHU, JOCTYITHO ¥ TAPMOHUYHO coueTasi coJepkaHue U (GOpMbl peACcTaBIIeMON

nHpopMaruu

Conep:xaHue y4yeOHOro MmaTepuasa

1.Mi3MeHeHne BHYTPEHHEW SHEPTUU ra3a B MPOLecce TeII000MeHa U CoBepIIaeMon 2

paboTsl. [lepBoe Hauano TepmoauHamMuku. PaboTa raza nmpu u3o0apHOM U3MEHEHUH €r0

oObema.

2. [IpumeneHue nmepBoro Hayajaa TePMOJAUHAMUKU K U30IIPOLIECCaM. 2

HeobOpaTuMocTh TEMIOBBIX MPOIIECCOB.

3.ITonsiTe 0 BTOpOoM Hayase TepMOAMHAMUKH. [IpHHINT NeHCTBUS TEIIOBOM MaIlIUHBEI. 2
2

4 KIIJI teroro asurarens. Ponb TemnoBeIX ABUTAaTENeH B HAPOIHOM XO3SHUCTBE U
OXpaHa IPUPOJIBI.
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Ilpakmuueckoe 3anamue Nel «Tennogvie 0gueamenu u 0Xpama OKpysHcaroujeli cpeowly

CamocrosiTesibHast paboTa 00y4arOIIMXCS.

DTanbl JBWKEHUS 110 BBITIOJHEHUIO WHAUBHAYAIbHBIX TPOEKTOB. [loAroTOBKA JOKIAI0B
1o TemMaM «PoJib TENJIOBBIX JBUTATENEH B HAPOJHOM XO3UCTBE», «MeETo bl
POQHIAKTUKH U OOPBOBI C 3arpsi3HEHUE OKPYKAIOMIEH Cpeibl

Tema2. 3.
ArperaTHbie
COCTOSIHUSI BellecTBa
U (a3oBbIe NEepexoabl

PesynbTaThl 0cBOeHUSs YUeOHOI 1esiTeIbHOCTH

IIpeamerHbIe:

HAO0JI5KEH YMETh - U3MEPSTh BIAXKHOCTh BO3/1yXa. PaCCUNTHIBATH KOJIMYECTBO TEIUIOTHI,
He00X0AUMOTrO JUIsl OCYLIECTBICHUS IIPOLecca IEPeXo/ia BEIECTBAa U3 OJHOTO
arperaTHoro COCTOSIHMS B Ipyroe. DKCIIEPpUMEHTAIBHO UCCIIEI0BATh TEMJIOBbIE CBOMCTB

BelecTna. [I[puBoAUTH MpUMeEphl KAaMUJUISIPHBIX SIBJICHUM B OBITY, IPUPOJE, TEXHUKE. 14
AOJIKeH 3HATh - IpUMeHeHne GU3NYEeCKUX MOHATHI U 3aKOHOB B y4eOHOM MaTepuaie
podeccroHaIbHOTO XapaKTepa.
MertanpeaMeTHbie:
YMEHHUE UCII0JIb30BaTh Pa3JINYHbIE HCTOYHUKH IS TOTy4YeHUsl GU3NIECKON UH-
(dopMalyy, OLEHUBATh €€ IOCTOBEPHOCTH;
YMEHHUE aHAIU3UPOBATh U NPEJCTABIATh MHOOPMALIMIO B Pa3IMYHBIX BUAX;
Conep:xanue y4yeOHOro MmaTepuasa
1.Ilousitue ¢a3nl BemecTBa. HacbllleHHBbIH Map U ero cBoiicTBa.
B3aumopelictBue armocdeps! u rupocdepsl. BiraxHocTs Bo3ayxa. Touka pochl. 2
ITpuGops! s onpeeneHust BIaKHOCTH BO31yXa.
2.Kunennue.
3aBMCHUMOCTb TEMIIEPATYpPbl KAIIEHUS OT JaBicHUs. KpuTuueckoe COCTOSIHUE BELLIECTBA. 2
XapaKkTepUCTUKA KHUIKOTO COCTOSHUS BELIECTBA.
3. [loBepxHocTHOE HaTszKeHHe. CMaynBanue. KanwuisipHble siBeHUs!
BHyTpeHHee TpeHue B )KMIKOCTH, BA3KOCTb. 2
4 Kpucrajuimyeckoe U aMmop¢Hoe cOCTOSIHUS BelllecTBa.
2

Tumns! cBsi3eil B kprcTamiax. Buipl KpucTayuindeckux CTpykTyp
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Jlabopamopnas paboma Ne 6 «H3mepenue 0mHOCUMENbHOU GIANCHOCU 8030YXA»
Jabopamopunaa padomaNe T «Usmepenue Kodppuyuenma nOBEPXHOCMHO20O

HAMANCEHUS HCUOKOCIU»
Ilpakmuueckoe 3anamue Ne 2 «Habnoodenue 3a pocmom KpUCmaiios u3 pacmeopa»

CamocrosiTesibHast padoTa 00yYarUIUXCsl. DTarbl JBIKEHUS 110 BBITIOJHEHUIO
WHJIMBUAYAIbHBIX TPOEKTOB. [lonroToBka nokiianoB «BHyrpenHee ctpoeHue 3eMiiu u
TUTAHETY.

PA3JEJ 3 QJIEKTPOAUHAMUKA

46

Tema3.1l
JJleKTpUYeCKoe 1oJie
3aKOHBI NOCTOSTHHOIO

TOKA.

Pe3yabTaThl 0CBOCHUSA Y4eOHOM 1eATeILHOCTH

IIpeamerHbIe:

JOJIKE€H YMeTb - BEIYUCIISATH CHJIBI B3aUMOJICUCTBUSA TOYEUHBIX SJIEKTPUUYECKUX 3aPSI0B.
BpIauciisTh HANPSHKEHHOCTD AIEKTPUUYECKOTO MOJISt OJHOTO U HECKOJIBKUX TOUYEYHBIX
AIIEKTPUYECKUX 3apsiI0B. BBIUUCIATH MOTEHIIMAI JIEKTPUUYECKOTO MOJIsI OJHOTO U
HECKOJBKUX TOUYEUYHBIX JIEKTPUYECKUX 3apsaa0B. [[poBOIUTE CpaBHUTEIBHBINA aHAIN3
TPaBUTAIMOHHOTO U JIEKTPOCTATUYECKOTO MOJICH

JI0JIKEH 3HATh - YCTPOWCTBO KOHJIEHCATOPA, XapaKTEPUCTUKY. PA3HOCTh MO TEHIIMAJIOB,
SHEPIHUI0 AJIEKTPUYECKOTO TMOJIS 3apsKEHHOTO KOHJIeHcaTopa. [lnan cxemsl aercTBuit
SKCIEPUMEHTATIBHOTO ONPEACICHUS IEKTPOEMKOCTH KOHACHCATOPA U JUAICKTPUUECKOM
MPOHUIIAEMOCTH BEIIECTBA.

[IpoBeaeHue CpaBHUTEIBLHOTO aHAIM3A IPABUTAIIMOHHOTO U 3JIEKTPOCTATUYECKOTO TOJICH
MertanpeameTHbie:

HCMOJIb30BAHKUE PA3JIMYHBIX BUJOB ITO3HABATEIILHOM ACATEILHOCTH JIJIs1 PEIICHUS
(bu3uYecKuX 3a1a4, IPUMEHEHHE OCHOBHBIX METOIOB ITO3HAHUS: U3MEPCHUS,
AKCIEPUMEHTA I U3YYECHUS PA3JIMYHBIX CTOPOH OKPYKAOIIEN JEHCTBUTEIBHOCTH

16
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Coaepikanue yueOHOro MaTepuajia

1.ITonsiTHe 00 371€KTPOMATHUTHOM I10JI€ U €0 YACTHBIX NPOSIBJICHHUSAX.
MarepuaibHOCTb 3JIEKTPOMArHUTHOTO MOJIA. SIBJIEHUE IEKTPU3ALHUU TEIL.
DnexTpuueckuil 3apsa. 3aKOH coXpaHeHMs 3apsiia. B3anMoaelicTBre TOUEUHBIX 3apsA0B.
3akon Kymnona.

2. du3uyecKre OCHOBBI MPOBOIUMOCTH MeTaNI0B. [loCTOSIHHBII JIeKTPHYeCKUii
TOK, €r0 XapaKTepUCTHKH.

YCJ'IOBI/UI, H€O6XO}II/IMI)I€ JUI1 BOBHUKHOBCHUA TOKA.

3. DJexkTpoaBHKyIas cuia. 3akoH OMa 171 yyacTka lely WM 151 3aMKHYTOIi
uenu. Buabl coeinHeHne NpPOBOIHNKOB.

4.ConpoTHuBJIeHHEe KAK JJIeKTPUYeCKasi XapaKTePUCTHKA pe3ucTopa.

3aBHCHUMOCTh COITPOTUBIIEHUS PE3UCTOPA OT TEMIIEPATYPHI.

5.Ilonsite o cBepxmpoBoguMocTu. PaGoTa M MOIIHOCTH MOCTOSIHHOTO TOKA. 3aKOH

Hxoynsa — Jlenna.

2-3

Jlabopamopnasn paboma Ne8 «Hccrneoosanue snekmpuieckoco noisy

Jlabopamopnaa  paboma  NeS.  «llpogepxa  3aKOHO8  NAPANLIENLHOO U
nocne008amenbHO20 coOeOUHeHUs

Jabopamopnaa paooma NelQ. «Onpedenenue yoeibHO20 CONPOMUBTEHUS
NPOBOOHUKA»

CamocrosiTesibHass padora o00y4YalwIIMXCHA. OTanbl JBMKEHUSI MO BBINOJHEHUIO
WHIMBUAYyAIbHBIX TMpoekToB. [loaroroBka pgoknaga 1o Teme «lIpumeHeHune
MIPOBOJHUKOB M TUDJICKTPUKOBY

Tema3.2
JIeKTPUYECKUH TOK
B PA3JIMYHBIX Cpeax.

Pe3yibTarbl 0CBOCHUSI YUeOHOM AeATEIbHOCTH

IIpexmeTHbIE:

HOJI’KEH YMEThb - CHATh BOJBTAMIIEPHYIO XapaKTepUCTUKY auona. Ilposoauts
CPaBHMUTEIBHBINA aHAIN3 MOIYIPOBOAHUKOBBIX TMOI0OB U TPHUOJIOB.
Hcnons3oBate MHTEpHET A5 OMCKa HH(OPMAIMU O IEPCIEKTUBAaX pPa3BUTHUS
MIOJIYIPOBOIHUKOBOM TEXHUKHU. Y CTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIX CBS3H.
PaccunTthIBaTh 0 3aKOHAM JIEKTPOJIN3A.

JOJIKeH 3HATh - IPUMEPBI IPAKTUYECKOTO IPUMEHEHUS N3yUYEHHBIX
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IIOJIYITPOBOJHUKOBBIX JUOJOB U TPaH3UCTOPOB. [IpuMepsl NpakTHUECKOro NPUMEHEHUS
raJiIbBaHUKH, I'aJIbBAHOIINIACTUKH, IJICKTPOJIMN3a.

MeTtanpeaMeTHbI€:

HCII0JIb30BAHHUEC OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaunﬁ: IIOCTAaHOBKH 3aJa4u,
(hopMyITUpOBaHUS TUTIOTE3, CPABHEHHUS, 0000IECHNUS, CHCTEMATH3AINH, BBISBICHUS
IMPUYUHHO-CJICICTBCHHBIX CBﬂSGfI, IIOMCKa aHaJIoI' 0B, q)OpMy.HI/IpOBaHI/Iﬂ BBIBOJIOB HJIA
W3Y4EHHUs Pa3INYHbIX CTOPOH (PU3NUECKUX 0OBEKTOB, SBJIEHUI U MTPOLIECCOB, C
KOTOPBIMH BO3HHKAET HEOOXOAUMOCTh CTAJIKUBATHCA B MPO(ecCHOHaIBHOU cdepe

Conep:xxanue yueOHOro Marepuaja

1.9nexkTpuyecknii TOK B MeTaJ1ax

OCHOBHBIE NIOJIOKEHUS IIEKTPOHHON TEOPUU IIPOBOIUMOCTH METAIUIOB. 3aKOHbI OMa 1
Jlxoyns — JleHna ¢ Touku 3peHus AIeKTPOHHOM Teopun. KoHTakTHas pa3HOCTh
MOTEHIIMAJIOB U paboTa BbIX0a. TepMOINIEKTPUUYECTBO U €r0 MPUMEHEHHE.

2. DJIEKTPUYECKHIi TOK B 3JIeKTPOJIUTAX.

3akonbl Dapajnes 11 AneKkTpoausa. HecaMocToATenbHbIN U CaMOCTOSTEbHBIN
pazpsasbl. [loHsTre mIa3mMel. DIEKTPUUYECKUM TOK B BAKyyMe.
3.2JIeKTpUYecKHuii TOK B MOJYNPOBOIHUKAX.

Bunel nonynpoBoanukoB. CoOCTBeHHAs U TPUMECHAs TPOBOIUMOCTH
MOJIYIIPOBOJIHUKOB. P-N nepexoa. DnekTponpoBOAMMOCTb MOIYITPOBOJHUKOB B
3aBUCHMOCTH OT TEMIIEPATyPhl U OCBEIIEHHOCTH.

CamocrosiTesibHasi padoTa 00y4arommxcsi. JTarnbl IBUKEHHUS 10 BHITIOJHEHUIO
WHIUBUAYAIbHBIX TPOEKTOB. [IoAroTOBKA JOKIIA/IOB [0 TEME: «IIPUMEHEHUE
AJICKTPOJIN3a B TEXHUKEY

Tema3.3
MarautHoe moJie

Pe3yibTarbsl 0CBOCHUSI YUeOHOM AeATEIbHOCTH

IIpexmeTHbIE:

HOJI’KEH YyMeTh - BBIUNCIATH CHUIIBL, AEHCTBYIOIINE HAa TPOBOJAHUK C TOKOM B MArHUTHOM
1oJie. BIUnCHAATH CHUIIBI, IEHCTBYIOIINX Ha 3JEKTPUUECKUN 3apsif, IBHKYLIUICS B
MarHuTHOM IIOJIE.

Bbraucnare s3Hepruto MarHuTHOTO 1oJisd. OOBSICHATH POJIb MATHUTHOTO 110JIs 3eMJIM B
YKU3HU PACTEHUH, )KUBOTHBIX U YEJIOBEKA.

[IpuBoNTE IPUMEPBI PAKTUYECKOTO IPUMEHEHNUS NU3YUEHHBIX SIBJICHU, 3aKOHOB,
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puOOPOB, YCTPOICTB.

JOJKEH 3HaATb - CpaBHI/ITeHBHBH‘/JI aHaJI13 CBOMCTB SJICKTPOCTATUYCCKOI'0, MArHUTHOI'O U

BHUXPEBOTO EKTpUYECKUX NoJiel. OOBbsCHEHUE HAa IPUMEPE MArHUTHBIX SIBJICHUM,
nouemy pU3UKY MOKHO pacCMaTpUBATh KaK METAIUCUUIUINHY
MeranpeaMeTHble:

YMEHHUE HCI0JIb30BATh PA3JINYHbIC HCTOYHHUKH JUIS TIOTydeHUs! (PU3UIECKOM HH-
(hopmalnu, OLIEHUBATH €€ I0CTOBEPHOCTH;

YMEHHE aHaJIU3UPOBATh U MPEACTABIATH HH(OOPMALIMIO B Pa3IMYHbIX BUJ

Conepxxanue yueOHOro Marepuaja

1.OTkpbITHE MATHUTHOTO M0JI1. XaPAKTEePUCTHKH MATHUTHOIO 10JIsl. 3aKOH
Amnepa

[TocTostHHBIE MarHUTHI U MArHUTHOE T0JI€ 3eMJIM. MarauTHas uHAyKUWs. MarautHas
MOCTOsIHHAsA. MarHuTHas IPOHNUIIAEMOCTh cpeabl. BzanmoaelicTBue TOKOB. JlelicTBre
MAarHuTHOTO TOJISl HAa MPOBOJHUK C TOKOM. 3aKOH AMIiepa.

2. Maruutnbiit notok. Cuna Jloperia

JlelicTBMEe MarHMTHOTO TOJIs1 HA ABYOKYyIMiAcs 3apsia. Cuna Jlopenna. Onpenenenue
yaenbHoro 3apsiaa. Marautocdepa 3emnu. Paguamonnsie mosica 3emuii. MarHuTHBIC
CBOMCTBA BEIIECTBA.

Jlabopamopnasn paboma Ne 11 «3yuenue macHumHo20 nojisi NPOBOOHUKA C MOKOMY.

CamocrosiTesibHas padoTa 00y4aromuMXcs. DTanbl IBHKEHUS 110 BHIIIOIHEHUIO
WHIUBUAYAIbHBIX TPOEKTOB. [loAroToBka M0KIaA0B 1o TeMaM: « PaauaimonHbie nosca
3emum» , « O0OMacTh NPUMEHEHHUS JICKTPOABUTaTEIICH)
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Tema 3.4
DJIeKTPOMATrHUTHAs
UHIYKIHS

PesynbTaThl 0cBOeHUSs1 YUeOHOI eI TeIbHOCTH

IIpeamerHbIe:

JOJIKeH YMeTh - U3MEPSITh UHIYKIIMI0 MarHUTHOTO T10JISL.

[IpuBOMTE IPUMEPHI IPAKTUUECKOTO IPUMEHEHNUS U3YUYEHHBIX SIBJICHU, 3aKOHOB,
puOOPOB, YCTPOICTB.

JOJIKeH 3HATh - CDABHUTEIbHBIN aHAJIU3 CBOMCTB 3JIEKTPOCTaTUYECKOT0, MArHUTHOTO U
BHUXPEBOTO EKTpuyeckux nosieid. OO0bsicHEHUE Ha IPUMEPE MAarHUTHBIX SBJICHUM,
noyeMy (pU3MKy MOXKHO pacCMaTpuBaTh Kak METAIUCLUILIIUHY
MeranpeameTrHbie:

YMEHHE HUCII0Ib30BaTh Pa3INiHble UCTOUHUKH JUI NOJTydyeHus: (PU3NYeCcKOil UH-
(dhopmaiuu, OLIEHUBATh €€ I0CTOBEPHOCTD;

YMEHHE aHaJU3UPOBATh U MPEACTABIATH HH(OOPMALIMIO B PA3JIMYHBIX BUJ
Conep:xxanue yuyeOHOro marepuaja

Camounnykuus. /1C camounaykunu. MHIyKTUBHOCTb. DHEPIrUs MArHUTHOTO TOJISI.

Jlabopamopnasa paooma Ne 12 «H3yuenue s61eHUSA 21eKMPOMACHUMHOU UHOVKYUUY.

CamocrosiTesibHasi padora o00y4yarOMUXCHA. OTanbl JABMXKCHHS IO BBINOJHEHUIO
WHIMBHUIYyaIbHBIX TTPOCKTOB.
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Tema 3.5
JIEeKTPOMATHUTHbIE
KOJI€0aHUA U BOJIHBI

PesynbTaThl 0CBOeHUSsI YUeOHOI eI TeJIbHOCTH

IIpeamerHbIe:

AO0JIZKeH YMeThb - Ha0I0aTh OCHMILIONpaMMy TapMOHUYECKUX KOJIeOaHUH CHITBI TOKA B
LEMH..

[IpoBoauTh aHAOTUU MEXIY GU3NYECKUMU BETUYUHAMHU, XapaKTEPU3YIOIIUMHU
MEXaHUYECKYIO U 3JIEKTPOMAarHUTHYIO Kosie0aTesbHble cUCTeMbl. OObSCHITH MPUHIUI
nevictBus anekTpoasuraresns. OObsSCHATh IPUHLKN AEUCTBUS FeHepaTopa
AIIEKTPUYECKOTO TOKA U 3JIEKTPOU3MEPUTENBHBIX TPHUO0POB. [IpuBOUTH TpUMEPHI
MPaKTUYECKOr0 IPUMEHEHNS U3YUYECHHBIX SIBIEHUH, 3aKOHOB, IPUOOPOB, YCTPOICTB.
Wcnonb3oBars MHTEpHET /U1 OKMCcKa MHPOPMAIMK O COBPEMEHHBIX crioco0ax mneperadyu
AIIEKTPOIHEPTUU

AO0JIKeH 3HATh - IPUHLIUI ACWCTBUS AIEKTPOABUraTENs. FeHepaTopa JEeKTPHUUIECKOTr0
TOKa U AJIEKTPOU3MEPHUTENBHBIX TIPUOOPOB, TpaHChOopMaTopa.

MertanpeaMeTHbie:

yYMEHHE FeHepUpOBaTh UJCH U OTPEIEIIATh CPENICTBA, HEOOXOAUMBIE /ISl UX pPeasln3allki;
YMEHHE HCI0JIb30BaTh Pa3IMuHble HCTOUHUKHU Ui MOJTydeHus: GU3N4ecKoi uH-
(dhopmainu, OLEHUBATh €€ I0CTOBEPHOCTH;

YMEHHE aHAIM3UPOBAThH U MPEACTABIATh, HHPOPMAIUIO B PA3IMYHBIX BUAAX.
Conep:xanue y4yeOHOro MmaTepuasa

14

1.CB0060/HBIE 2JIEKTPOMATHUTHbIE KOJIEOAHUS B KOHTYpe.

[IpeBpaienue sHepruu B KojiedbaresibHoM KoHType. Dopmyna Tomcona. CobcTBeHHast
4acToTa K0JIeOaHUH B KOHTYpE.

2. 3aryxaomue dJIeKTpHYeCKHe KoJ1e0aHuA. ABTOKO0Ie0aHusl.

I'eneparop He3aTyxaromux KojaeOaHui (Ha pe3sucTope).BbIHYKICHHbIE JIEKTPUUECKUE
kosebanus. [lepemennslil Tok u ero nosrydenue. IIpeoGpazoBanue nepeMeHHOI0 TOKA.
Tpancdopmarop. Ilepenaua u pacnpeneneHue 371eKTPOIHEPTHH.

3.9J1eKTPOMarHuTHoe 1oJie

€ro pacrnpocTpaHEHHE B BUJE MIEKTPOMArHUTHBIX BOJH (110 MakcBeity). OTKpbITHII
KoJsiebaTeabHbIN KOHTYpP KaK HCTOYHMK 3JI€KTPOMAarHUTHBIX BOJIH. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH. DHEPTUs JIEKTPOMArHUTHOTO OIS (BOJIHBI).

DU3NYECKUE OCHOBBI PAIUOCBSI3H.

2-3
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Jlabopamopuasa paboma Ne 13 «Hccneoosanue UHOYKYUOHHO20 MOKAY.

Jlabopamopnas paboma Ne 14 «Vccredosanue 31eKmpuyeckoeo nojisi KOHOeHcamopay.

Jabopamopnasn paboma Ne 15 « Yempoiicmeo u paboma mpancgopmamopay
Jlabopamopnas paboma Ne 16 «llenu nepemennozco moxa»

NN DN

CamocrosTeqbHas pa6oTa 00y4arouXxcs.
[TpopaboTka JEKIMOHHOTO MaTepuaa, pemenue 3anad. [1oaroroska JOKIAI0B 110

temam: «[lepenada u pacrpenesneHne ANEKTPOIHEPrium», « F300peTenue pammoy.
CaMOCTOATENIBLHOE HN3YUCHUC TEMBI «Du3znyeckre 0CHOBEI paaruoCBA3N

PA3JIEJI 4. OIITUKA

12

Tema 4.1
BosHoBast onTHka

Pe3yibTarhl 0CBOCHUS Y4eOHOM AeSITEILHOCTH

IIpeamerHbIe:

HAOJI5KEH YMETh - OIIPEAEIATh CIIEKTPAJIbHBIE TPAHUIIBI YYBCTBUTEIBHOCTH YEJIOBEYE-
CKOTO TJIa3a.

YMeTh cTpouTh N300pa’keHus! IPEIMETOB, JaBacMble TMH3aMH. PaccunThIBaTh
paccTOsIHUS OT JIMH3BI 10 U300pakeHus npeaMeTa. PaccunThIBaTh ONTUYECKYIO CHITY
TuH3BL. W3MepsaTh pokycHoe paccTosiHUA TUH3BL. [IpUBOANTE pUMeEpHI NOSBICHUS B
IIPUPOJIE U UCTIONIB30BaHUS B TEXHUKE SIBJICHUI MHTepdepeHny, Tuppakiuy,
MOJIIPU3aLUU U TUCIIEPCUU CBETA.

JOJI’KeH 3HATh - IPUMEHEHUE Ha IPAKTUKE 3aKOHOB OTPa)KCHUS U IIPEJIOMIICHHS CBETA
IpU peleHnu 3a1a4. VHTepdepeHIuo 371eKTPOMarHuTHBIX BOJIH. SIBieHne nudpakuuu
JIEKTPOMArHUTHBIX BOJIH, MOJISIPU3ALMIO 3JIEKTPOMAarHUTHBIX BOJIH. M3MepeHue UIMHbI
CBETOBOM BOJIHBI 10 pe3yJibTaTaM HAOJIOAECHUS SIBICHUS UHTEp(EpeHLnH.
MertanpeameTHbie:

yMEeHUE IMyOIMYHO MPEICTABIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEJOBAHUS, BECTU
JMCKYCCHH, JOCTYITHO ¥ TApPMOHUYHO cOYeTasi coAepkaHue U GopMbl IPeCTaBIsIeMOM
uHpOpMaINH;

12

1-2

32




Coaepikanue yueOHOro MaTepuaJjia

1.9nekTpoMarHuTHas NPpUpPOAA CBeTA.

CkopocTb cBeTa. 3aBUCUMOCTb MEXY IJIMHOM BOJIHBI M YaCTOTOM 3JIE€KTPOMAarHUTHBIX
KoJiebanuit. mpuHun [roirenca. CBETOBOM MOTOK U OCBEIICHHOCTh. 3BE3/IbI —
OCHOBHOI HCTOYHUK CBETA BO BCEJIEHHOM. 3aKOHBI OCBELIEHHOCTH. CBETUMOCTD 3BE3/.
2.3aKoHBI OTPaKEeHNUs U NMPeJIOMJIEHHA CBeTAa.

@u3ndecKuil CMBICI ITOKa3arels npejaomiieHus. [lonHoe oTpaxkeHue cBera.
3.KorepentHocts 1 MoHOXpoMHOCTb. UHTepdepenuus Auppakuus
WNurepdepenus udpakuus cBera, ee nNposiBIIEHNUE B IPUPOJIE U IPUMEHEHHE B
texHuke. ludpaxuus ceera. udpakius Ha menu B napauielbHbIX Jydax U
TU(PpakIMOHHOM perieTke. uppakiMOHHBIN crIeKTp.

4. TlonsiTue o noasipusauum. [lonssponanl, X NpUMeHeHHe B HAyKe H TeXHHKe.
S5.Iucnepcust ceera. [{Bera Tes1. Buabl ciekTpoB. CnieKTpajbHbIii aHAJIN3
Paznoxxenue Genoro ceera mpusmoit. opmyna ToHKo# MH3EL. [[BeTa Ten. Bums
cnekTpoB. CriekTpanbHbli aHan3. @payHrodepoBsl TUHUM B criekTpax CoJHIIa U 3BE3/I.
6.2/1eKTPOMAarHUTHOE M3JIyYeHHe B Pa3HbIX THANA30HAX AJIUH BOJIH

pazuoBOJIHBI, HH(PAKpACHOE, BUAUMOE. YIIbTPa(rOoIEeTOBOE U PEHTIE€HOBCKOE

n3mydeHus. CBOMCTBA U MPUMEHEHHUE ITHX u3ydeHnid. [TonaTue o mapHbIX 3¢ dexrax

1-2

CamocrosiTesibHasi padora o0y4yarOmUMXCHA. OTanbl JABMXKCHHS IO BBINOJHEHUIO
WHIMBUIyaIbHBIX TTPOCKTOB.

PA3JIEJI 5. JIEMEHTBI KBAHTOBOM ®U3UKHU

12

Tema 5.1 ®usuka
aTOMA U ATOMHOI'0
sigpa

Pe3yabTarbsl 0CBOCHHSI YUeOHOM AeATEIbHOCTH

IIpexmeTHbIE:

J0JIKEeH yMeTh - HabmoaaTh porosnexrpuueckuit aPpext. OOBACHATH 3aKOHBI
doTorddekra.

PaccunThiBaTh MaKCUMaIbHYIO KHHETHYECKYIO SHEPTHIO 3JIEKTPOHOB NPU
¢dorornexTpuueckoM 3¢dexre.

Omnpenensats paboTy BbIX0/1a 3JIEKTPOHA M0 rpauKy 3aBUCUMOCTH MaKCUMaJIbHOM
KUHETHYECKOH SHepruu (pOTOIIEKTPOHOB OT YACTOTHI CBETA. M3MepsATh paboTy BhIXOAA
3JIEKTPOHA.

12
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JMOJIKEH 3HATh - IPUOOPHI YCTAHOBKH, B KOTOPBIX MPUMEHSIETCS 0€3-HHEPIIUOHHOCTh
doTorddexra. OO0bsCHEHNE KOPITYCKYISIPHO-BOITHOBOTO JAyalli3Ma CBOWCTB (DOTOHOB.
OObsicHEeHHE POJIM KBAaHTOBOM ONITHUKU B Pa3BUTUU COBPEMEHHOHN (DU3UKU
MertanpeaMeTHble:

YMCHHEC UCITOJIb30BATh PA3JIMYHBIC UCTOYHUKHA JJIA ITOJTYYCHUA (bI/ISI/I‘-IeCKOﬁ HH-
(dbopmariuu, OIeHUBATh €€ I0CTOBEPHOCTH;

YMCHHEC aHAJIIM3UPOBATDL U MTPCACTABIATH I/IH(bOpMaIII/IIO B pa3JIMYHBIX BUOAX.
Conepxxanue yueOHOro Marepuaja

1. Buemnuii 1 Buyrpennuii ¢poroddgdext u cnocodsbl npumenenns ¢porodpdexra B

TeXHHKE.
Omnprtet A.I'.CtosteroBa. 3akoHsl BHEmHETO GoTtodddexTa. YpaBHEHHE DUHINITEHHA IS
dbotorddexra. Bayrpennuit pororddekr, ero cnocodnoctu. [Ipumenenne
¢boTorddexTa B TEXHUKE.

2. Nasuenue cBera. OnpiTel I1. H. Jledenena.

XuMHYecKoe JIEHCTBUE CBETA, €ro MpuMeHeHue B poTorpaduu 1 HEKOTOPBIX
TeXHOJIornueckux npoueccax. [lousarue o potocuntese. [loHaTHE O KOPITYCKYIAPHO —
BOJIHOBOM MPHUPO/JIE CBETA.

3. Moaeab atoma Pesepdopaa u bopa.

YpoBHU 3HEpruM B arome. M3myueHue 1 noriomeHue 3JHEprul aToMOM.
[IpoucxoxaeHue CreKTPOB UCITyCKaHUsl U MOTJIONIEHUSI Ha OcHOBe Teopuu bopa.
Oo6mbsacuenue obpazoBanus GppayHrodpepoBbiX IUHUN B criekTpax CoJiHIIa U 3BE31.
JIromMmuHeciieHIIHA.

4. EcrecTBeHHAsl PpaAHOAKTUBHOCTDb U €€ BH/IbI.

3aKOH paJIMOaKTUBHOTO pacnajaa. buonorunueckoe neicTBre paaloaKTUBHBIX
W3JIyYEHUM.

5. CocTaB aTOMHBIX siiep. OTKpbITHE O3UTPOHA U HEHTPOHA.

Snepusie cuinbl. JlepekTsl Macchl. DHEprus CBA3M aTOMHBIX siiep. Buabl kocMu4eckoro
nznydenus. [lornomenne KOCMUYECKOTO U3IIydeHHs B 3eMHOM aTMocdepe.

6. O0mue cBegeHust 00 3J1eMeHTAPHBIX YaCTHIAX.

BonHoBble cBolicTBa yactuil. [loHsTHe 0 KIaccupUKAIUU YaCTUIL U UX
B3aUMOJIEHCTBUAX. AHTHYACTHUIIBl. B3aMHbIe peBpallieHus BEUECTBa U MOJIS.

1-2

g |




I[eHCHI/Ie TSAXKCIIbIX sIz[ep, LICITHasA peaKLII/ISI JCIICHUS. praBHHeMaH IICIIHAaA peaKI_[I/ISI.
Snepneie peakropsl. [lonyueHne pagnoakTUBHBIX U30TONOB U UX IPUMEHEHHE B
MEIHUIIMHE, CEIbCKOM XO3SHMCTBE.

CamocrosiTejibHasi paboTa 00y4arommxcst

MOATOTOBKA JTOKJIAJIOB, IO TeMaM: «CIIEKTpalIbHBIN KJTacchl 3BE31y, «[IpumeHeHme
XUMHYECKOTO JACHCTBUS cBeTa B PoTOrpadum».

PA3JIEJI 6. DBOJIIOIISI BCEJIEHHOM

Tema 6.1 IBosTrousa
BCeJICHHOM

Pe3yabTaThl 0CBOCHUSA Y4eOHOI 1eATEILHOCTH

IIpeamerHbIe:

J0JI:KeH YMeTh - HaOIroaaTh 3a 3Be31aMu, JIyno#t u ruraneramu B Teneckon. HabmonaTs
COJIHEUHBIE TISITHA C TIOMOIIBIO TEJIECKOTIA M COJTHEYHOTO dKpaHa.

Hcnonws3oBath MHTEpHET 151 MOMCKA N300payKEHUI KOCMHUYECKUX OOBEKTOB U
nHpopMmanun 06 nx ocodeHHOCTIX OOCYXIaTh BO3MOKHBIEC CIICHAPUN YBOJTFOIIUN
Bcenennoii. Mcnonb3oBate MHTEpHET /1715 MOMCKAa COBPEMEHHOM HH(OpMALIMK O
pazButuu Beenennoit. OnieHnBaTh HHPOPMAIIUIO C TIO3UITMH €€ CBOMCTB:
JOCTOBEPHOCTH, 00bEKTUBHOCTH, MOJHOTHI, aKTyaJIbHOCTH U T. [I.

JO0JIKeH 3HATh - BEIUMCICHHUE SHEPTHH, 0CBOOOKIAIOMICHCS TPU TEPMOSIAEPHBIX pe-
AKIMSX.

DopmynHpoOBKY IpobiieM TepMOsAepHOM sHepreTuKu. OObsICHEHUE BIUSHUS COJIHEYHON
AKTUBHOCTH Ha 3eMJIt0. POJIb KOCMUYECKUX MCCIIEI0BAHNM, UX HAYYHOTO U KO-
HOMHUYECKOTO 3HAUYCHHS.

OO6cyx1aTh COBPEMEHHBIE TUTIOTE3bI O MTPOUCX0xkaeHUsT COTHEUHOM CUCTEMBI
MertanpeameTHbie:

yMEHHE MyOIHYHO MPEICTABIATh PE3YAbTaThl COOCTBEHHOTO MCCIIEI0BAHUS, BECTH
JMCKYCCHU, JOCTYITHO ¥ TAPMOHUYHO coYeTas coAep kanue u GopMbl MPEACTaBIIEMON
uHpOpMaINH;

Conepxxanue y4eOHOro Marepuasia
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Crpoenue u pazsutue Becenennoii. Hamma 38e3anas cucrema - ['anakruka. Jlpyrue
rajnaktuku. beckoneunocts Beenennoit. [lonsarue o kocmonorun. Pacimmpsromascs
Bcenennas. Monens ropsiueit Beenennoii. Ctpoenue u npoucxoxjienue ['anakTuk.
Opodronus 38e3a. ['unoresa npoucxoxaenus ConHeuHoi cuctemsl. TepMosiaepHblii
cunTte3. [Ipobnema TepmosinepHoit sHepreTuku. DHeprus CoHIIa U 3Be37. DBOJIONHUS
3Be3[. [Ipoucxoxnenne CoaHEUHOM cucTeMBl

CamocrosiTeqibHasi pa6oTa 00y4aromuXxcs. DTarnbl ABHKCHUS 110 BBITIOJHEHUIO 1
WHAWBUAYAJIBHBIX ITPOCKTOB.

MakcumaJibHasi yuyeOHasi HArpPy3Ka (Bcero) 182
Oobs13aTesibHAS Ay IMTOPHAs YueOHAsi HArpy3Ka (BCero) 121
CamocTosiTeibHas paboTa o0yyarinerocs (Bcero) 61

JI1st XapaKTepUCTHUKU YPOBHSI OCBOSHHSI y4eOHOTO MaTepralia UCTIOIB3YIOTCS CIEAYIOINE 0003HAYCHHS

1. — 03HaKOMUTEIBHBIN (y3HABAHHE paHEE U3yYCHHBIX 0OBEKTOB, CBOMCTR);

2. — pepOAYKTUBHBIN (BBIMOTHEHUE ACSITSIBHOCTH 0 00pa3ily, HHCTPYKIIMU WU TI0JI PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIIHLHOE BBHITIOJHEHUE IESTEILHOCTH, PEIICHUE MTPOOIEMHBIX 3a71a4)
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JNUCIIUIIVIMHbI
KoHTpOoJIb ¥ OLleHKA pe3ylIbTaTOB OCBOCHUS NUCLMILUIMHBI OCYIIECTBIISICTCS IIPENIOAABATEIIEM B

IpoLecce NPOBEACHUS MPAKTUYECKUX 3aHATUIN U JJAOOPATOPHBIX pabOT, TECTUPOBAHMUS, a TAKKE
BBINIOJIHEHUS 00y4aroIIMMKCS UHIMBUIYAIbHbBIX 3a/laHUH, IIPOEKTOB, CCIEJOBAHUN
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XAPAKTEPUCTUKA OCHOBHBIX BHUJOB YUEBHOU

AEATEJIBHOCTHU

CTYJIEHTOB

Cooeporcanue
00yuenus

Xapaxkmepucmuka 0CHOBHbIX U008
oesimenbHOCMU CMyO0eHmos (Ha ypoeHe
VuebHbIX Oeticmeuil)

Dopmbl u Memoobl KOHMPOLA
U OYeHKU pe3yIbmamos
OCHOBHbIX 8UO08
0esimenbHOCMU CIYyOeHmo8

1. MEXAHUKA

Kunemamurka
OUHAMUKA

[IpencraBneHre MEXaHUYECKOTO ABUKECHUSA
TeJla ypaBHEHUSIMU 3aBUCUMOCTH KOOPJIUHAT
Y TIPOEKIUEN CKOPOCTU OT BPEMEHH.
[IpencraBneHre MEXaHMYECKOTO JBUKEHUS
Tesa rpaukamMu 3aBUCUMOCTU KOOPJMHAT U
MPOEKIMEN CKOPOCTH OT BPEMEHHU.
OnpeneneHue KOOpAUHAT TPOUAEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS TeJia 1Mo
rpadukamM 3aBUCHUMOCTU KOOPJMHAT U
MPOEKIIMN CKOPOCTH OT BPEMEHHU.
OnpeneneHue KOOpAUHAT TPOMAEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS TeJia 1O
YpaBHEHUSAM 3aBUCUMOCTH KOOPJIMHAT U
MPOEKIMN CKOPOCTH OT BPEMEHHU.
[IpoBeneHrE CPaBHUTEIBHOTO aHAIK3a
PaBHOMEPHOI'O M PaBHONIEPEMEHHOTO
JIBMOKCHUN.

VYkazaHue UCIOJIb30BaHUs MTOCTYIATEILHOTO
Y BpAIIATEILHOTO JBM)KCHUN B TEXHUKE.
[TpuoOpeTeHue omnbiTa pabOTHI B TPYIIIIE C
BBITIOJTHCHUEM PA3JTUYHBIX COIUATIbHBIX
pOJEN.

Pa3paboTka BO3MOKHOM CHCTEMBI ICHCTBUMA
Y KOHCTPYKIIMH J1JI SKCIIEPUMEHTAIBHOTO
onpeiesIeHUs] KHHEMAaTUYECKUX BEJIMYMH.
[IpencraBnenne nHpopManuu 0 BUIaX
JBYDKEHUS B BUJIC TAOIHUIIBI

TectupoBanue Nel
(bpoHTaIBHBIN OIpoc,
IBpUCTHYECKas Oecena
DKcrepTHasi OLIEHKA
BBITIOJTHEHHS U OTIMCAHUS
71a00paTOPHBIX PabOT
Nel,2

3axonui
COXpaHeHUus
6 MexaHuke
Mexanuueck
ue

[IprMmeHeHne 3ak0Ha COXpaHEHUs UMITYJIbCa
JUIS1 BBIYUCIIEHUSI U3MEHEHUN CKOPOCTEN Tel
MIpY UX B3aUMOAECUCTBUAX. 3Mepenue
paboThI CUJT U U3MEHEHHE KUHETHUYECKOMN
SHEpruu Tena. Beruncienue paboThl CUIT U

DKcIepTHas OlEHKa
BBITIOJTHCHUS
1abopaTopHBIX padboT
Ne3,4
tectupoBaHue.No2
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KoJebanusa u
80JIHbI

W3MEHEHUSI KUHETUYECKON DHEPTUU TEIIA.
Brruuciienue noTeHIMAIbHONU SHEPTUU TEN B
rpaBUTALIMOHHOM I0Jie. IIpuMenenue 3akona
COXpaHEHUsI MEXAHUYECKOU IHEPTUH TIPU
pacyeTrax pe3yiabTaTOB B3aUMOAECHUCTBUM TEJ
TPABUTALIMOHHBIMU CUJIAMU U CUJIAMU

yIPYTrOCTH.
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Xapakmepucmuka OCHOBHDBIX BUO08

Dopmbl U Memoobl
KOHMPOJISL U OYeHKU

Cooepoicanue
OesimelbHOCIU CIMYOEeHMO8 (HA YPOSHE YUEOHbIX |pe3VIbmamos OCHOGHbIX
0byuenus . .
Oelicmeuti) 8UO08 0esiImelbHOCIU
CMyO0eHmos
2. OCHOBBI MOJIEKYJISIPHOM ®U3UKHU U TEPMOJIUHAMHUKHA
OcHogbl BrinonHeHue SKCiepuMeHTOB, CIyKalluX A |(pOHTAIBHBIN OIpPOC,
MoneKynapHot  |000CHOBaHHS MOJICKYJISIPHO-KUHETUYECKOM ABpUCTUYECKas Oecena
kunemuueckou |teopuu (MKT). Pemenue 3amau ¢ DKcrnepTHas OllEHKa
meopuu. IIPUMEHEHUEM OCHOBHOI'O YpaBHEHUs BBINIOJIHCHUS U

HoeanvHuill 2as

MOJICKYJIIPHO-KMHETUYECKON TEOPHH Tra30B.
Ornpenenenue napaMeTpoB BEIIeCTBA B
razo00pa3HOM COCTOSTHUU Ha OCHOBaHHUU
YPaBHCHHMS COCTOSTHUS UJICaIbHOTO rasa.
OrnpeneneHue napaMeTpoB BEIIeCTBA B
ra3000pa3HOM COCTOSTHUU

Y TIPOUCXOISAIIUX MPOIIECCOB MO Tpadukam
3aBucumoctu p (T), V (T), p (V).
DKCNEepUMEHTAIbHOE UCCIIeI0BaHNE
3aBucumoctu p (T), V (T), p (V).
[Ipencrasnenue B Bujae rpadukoB U30XOPHOTO,
M300apHOT0 U U30TEPMHUUECKOTO MPOIECCOB.
Brruuciienue cpeiHet KHHETHYECKOU YHEPTUU
TEIIOBOTO JIBUXKEHUS MOJIEKYJI 110 M3BECTHOU
TEeMIIepaType BelliecTBa. Bricka3biBaHue
TUIIOTE3 UISI OOBSICHEHUST HAOJIIO1aEMBbIX
ABJICHUW. YKa3aHHWE TPAHULl IPUMEHUMOCTHU
MOJICNIN «HUAeaIbHBIN ra3» U 3aKkoHOB MKT

OMHCaHUs
1abopaTOpHBIX padboT
Ne5

TectupoBanue Ne 3.

OcHosbl
mepmooOUHaAMUK
u

N3Mepenne komuecTBa TEIIOTHI B IIpoLEccax
TeIvionepenadn. Pacuer KonmyecTna TEIIoThl,
HEOOXOIMMOTO ISl OCYIIIECTBICHUS 3aJaHHOTO
npolecca ¢ Temionepeaadeii. Pacuer
U3MEHEHUS BHYTPEHHEN SHEPTHUU Tell, padOThI U
MIEPEIAHHOTO KOJIMYECTBA TEIJIOTHI C
VCIIOJIb30BAHUEM MEPBOIO 3aKOHA
TepMOoAMHAMUKU. Pacuer paboThl,
COBEPIIECHHOH Ta30M, MO TpaduKy 3aBUCUMOCTH
p (V).

Boruncnenue paboThl raza, COBEpILICHHON MpHU

HN3MCHCHHH COCTOAHUA I10 3aMKHYTOMY ILIUKITY.

DKcIepTHas OllEHKa
BBITIOJTHCHUS U
ONHMCaHUs
MPAKTHIECCKOTO 3aHSATHS
Nel,

TECTUPOBAHHE.
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Beruncnenne KIIJI npu coBepiieHuun razom
paboThI B IpOLECCaX U3MEHEHUSI COCTOSHUS IO
3aMKHYTOMY LUKIy. OOBbICHEHHE IPUHIUIIOB
NEUCTBUS TEIUIOBBIX MalllMH. JIeMOHCTparus
posin (PU3UKU B CO3JIaHUU U
COBEPILIECHCTBOBAHUM TEILJIOBBIX JBUIATEIIECH.
N3nosxeHune cyTu 3KOJIOTHYECKUX MPooIieM,
00yCIJIOBJIEHHBIX PabOTOM TEMIOBBIX
JBUTaTeJIeN U MPEIIOKEHNUE IIYTU UX PELICHMUS.
VYka3zaHue rpaHul IpUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKHU. Y MEHHUE BECTH JUAJIOT,
BBICIIYIIMBATh MHEHHUE ONIIOHEHTA, Y4aCTBOBATh
B IUCKYCCHUH, OTKPBITO BBIPAXaTh U OTCTAUBATH
CBOIO TOYKY 3pEHHUSI.

VYkazanue yueOHBIX JUCIUIUIMH, IPU U3YYCHUH
KOTOPBIX UCIIOJIB3YIOT yUeOHBIN MaTepual
«OCHOBBI TEPMOJIMHAMKU

AepecamHnule
COCMOAHUA U

I/I3M€p€HI/I€ BJIAJKHOCTH BO3yXa.
Pacuer xonuuecTBa TCIIIIOTHI, H€O6XOI[I/IMOFO

BKCHCpTHa}I OLICHKAa
BBIITOJIHCHU S

Gazosvie JUIs1 OCYILLECTBIICHUS MIPOIIECCa MTepexoia 1ab0paTOpHBIX PaboT
nepexooul BEILECTBA U3 OJHOTO arperaTHoro coctosiHus B |Ne6,7, mpakTUYECKOro
IPYToeE. 3aHsATUsA No2
DKCIEpUMEHTAIBHOE HCCleI0BaHuE TEIIOBbIX |TectrupoBanue,
CBOMCTB BenlecTBa. [IpuBeaenue npumMepoB (bpOoHTANBHBIN OIpoc,
KalmWJUSIPHBIX SIBICHUH B OBITY, IPUPOJIE, IBpHUCTHYECKas Oecena
TEXHUKE.
UccnenoBanre MEXaHMYECKUX CBOUCTB
TBepAbIX Tell. [Ipumenenue dpuzndeckux
TOHSITHI 1 3aKOHOB B yueOHOM MaTepuaie
npo(ecCHOHaTBLHOTO XapaKTepa.
Hcnonb3zoBanue MHTepHeTa a1t moucka
uH(pOpMaIK 0 pa3paboTKax U MPUMEHEHHUIX
COBPEMEHHBIX TBEPJBIX U aMOPHBIX
MaTepHUaIOB
3. DJIEKTPOJIMHAMUKA
Onekmpuueckoe |BbluucIIeHUE CHIT B3aUMOACHUCTBUSA TOUCUHBIX |DpOHTaNIbHBIN ONpoC,
noie. 3JIEKTPUYECKUX 3aPs/I0B. ABpUCTUYECKas Oecena

Brruucnenue HaAIIPSAKCHHOCTH 3JICKTPUICCKOT'O
ITIOJIsA OAHOI'O U HECKOJIBKHMX TOYCYHBIX

DKCIepTHas OLCHKA
BBITIOJIHEHUS
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AJIEKTPUYECKUX 3aPsI0B.
Brruncnenne noteHIuana 3JIEeKTPUIECKOTO
T10JISI OJJHOTO ¥ HECKOJIBKMX TOYSUHBIX
AJIEKTPUYECKUX 3apsa0oB. MI3MepeHne pa3HOCTH
MMOTECHIIUAJIOB.

HN3mepenne sHeprum 3JIEKTPUIECKOTO OIS
3apsKEHHOT0 KOHAEHCATOPA.

PazpaboTka niaHa u BO3MOXKHOM CXEMBbI
JIEUCTBUM SKCIIEPUMEHTAIBHOTO ONPEAECIEHUS
3JIEKTPOEMKOCTH KOHJEHCATOPA U JUDJICK-
TPUUYECKOU MPOHUIIAEMOCTH BEUIECTBA.

1abopaTopHOM pabOTHI
Neg,
TectupoBaHue

3axonwi
NOCMOAHHO20
moxa

N3mepenune MOITHOCTH AJIEKTPUIECKOTO TOKA.
Namepenne DJIC 1 BHYTpEHHETO
COTNPOTHBJICHUS UCTOYHUKA TOKa. BeImoHEHNE
pacyeToB CUJIbI TOKA M HANIPSIKEHUN Ha
ydacTKax AeKTpudeckuXx neneit. O0bsiCHeHHE
Ha TIpUMepe IEKTPUIECKON e C ABYMS
ucrouHukamu Toka (3/1C), B kakoMm ciiydae
UCTOYHUK DJIEKTPUUYECKOI SHEpTUu paboTaeT B
peX’uMe reHepaTopa, a B KAKOM — B PEKHME
OTpeOUTeIIS.

CHsTHE BOIBTAMIIEPHON XapaKTEPUCTUKU
nuona. [IlpoBeneHne cpaBHUTEIBHOIO aHAIN3a
MOJIYIIPOBOAHUKOBBIX JUOJ0B U TPHOJIOB.
Hcnone3oBanue MHTEpHETA 171 TOMCKA
UH(GOpPMAIINH O IEPCIIEKTUBAX PA3BUTHUS
MTOJYITPOBOJJHUKOBOM TEXHUKH. Y CTAHOBKA
NPUYHHHO-CIIE/ICTBEHHBIX CBSI3€il

DKcrepTHasi OLICHKA
BBITIOJTHECHUS
1abopaTopHBIX paboT
Ne9,10

TectupoBaHue

Maenummnoie
A6JIeHUS

N3Mmepenne MHIYKIUY MarHUTHOTO TTOJIS.
Brruncnenune cun, AEMCTBYIOIINUX HA IPOBOJHUK
C TOKOM B MArHUTHOM I10J1€. Beruncnenue cui,
JEUCTBYIOIINX HA 3JIEKTPUUYECKUH 3apsi,
JBHKYIIMICA B MATHUTHOM IIOJIE.
HccnenoBanue sSBICHUN 3JIEKTPOMAarHUTHON
WHJYKIMW, CAMOUHYKIIUH.

Brruncnenve 3Heprum MarHuTHOTO TOJIA.
OO0bsicHeHUE TPUHIUIIA IEUCTBUS
anektpoasuratensi. O0bsCHEHUE TPUHIUIIA
JNEUCTBUS T€HEPATOPA ANEKTPUIECKOrO TOKA U

CocraBieHue Ta0JInIL,
(bpOoHTANBHBIN OIpoC,
IBpHUCTHYECKas Oecena
DKcIepTHas OlEHKa
BBITIOJTHEHUS
nabopaTopHBIX paboT
Nell.

TectupoBaHue
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ANEKTPOU3MEPUTETBLHBIX TPUOOPOB.
OOBbsicCHEHUE POIM MArHUTHOTO NOJIs 3EMJIU B
YKA3HU PAaCTCHUN,

[IpuBeneHue NpuMepoB MPaKTUYECKOTO
NPUMEHEHUS] U3YUYECHHBIX SIBJICHUH, 3aKOHOB,
npuOOpOB, YCTPOHCTB.

IIpoBeneHne cpaBHUTENBHOTO aHAIN3a CBOICTB
ANEKTPOCTATUYECKOTO, MATHUTHOTO U
BUXPEBOTO 3JIEKTpUYecKux nojeid. OobsicHeHue
Ha IpUMepe MarHUTHBIX SIBJICHUH, TOYEMY
($U3HKY MOYXKHO paccMaTpUBaTh Kak
METaAUCIUIUIUHY

Inekmpuueckuu
MoK 8 cpedax

CHSITHE BOJIbTAMIIEPHOUN XapaKTEPUCTUKH
nuona. IIlpoBeneHne CpaBHUTEIBHOIO aHAIN3a
NOJIYIIPOBOAHUKOBBIX JUOJ0B U TPHOJIOB.
Mcnonp3oBaTh MHTEpHET 1715 OKCKA
MH(GOPMAIINK O IEPCIIEKTUBAX PA3BUTHUS
[10JIYIIPOBOJHUKOBON TEXHUKH. Y CTAHABIMBATh
[IPUYHUHHO-CJICICTBEHHBIX CBS3H.
PaccunThIBaTh 10 3aKOHAM 3JIEKTPOJIN3A.
IIPUMEPHI IPAKTUYECKOT0 IPUMEHEHUS
U3YYECHHBIX IOJYyIPOBOAHUKOBBIX JUOI0OB U
TPaH3UCTOPOB. IIprMepHI NPaKTUYECKOTO
IPUMEHEHUS TaJIbBAaHUKH, T'aJIbBaHOIUIACTHKH,
ANEKTPOIU3A.

TectupoBaHnue.
CocraBnenue TabauIy
(bpoHTaANBHBIN OMpoc,
IBpHUCTHYECKas Oecena

nekmpomacHu
MHASL UHOYKYUS

BBIYMCIICHUE SHEPTUHA MAarHUTHOTO TOJIA,
JIEMOHCTPUPOBATH AJIEKTPOMATHUTHYIO
WHAYKIWI0, TpaBuio Jlenna. [IlpuBoauTs
MIPUMEPHI MPAKTUYECKOTO TPUMEHECHUS
W3YUYEHHBIX SIBJICHUH, 3aKOHOB, TPHOOPOB,
YCTPOWMCTB.

B CPAaBHEHHM AJIEKTPUYECKUE U MATHUTHBIC
OJIs1, SIBJICHUE CAMOWHIYKIIMHU

DKcIepTHas OlIEHKa
BBITIOJTHEHUS
nabopaTopHOU pabOThHI

Nel2.
TectupoBaHue.

CocraBienune Ta0InIl
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Cooepoicanue
0bOyuenus

Xapaxkmepucmuka 0CHOBHbIX U008
O0esimenbHOCMU CMYyO0eHmos (Ha ypoeHe YYeOHbIX
Oelicmeuti)

Dopmbl u Memoobl KOHMPOA
U OYeHKU pe3yIbmamos
OCHOBHBIX 8UO08
oesimenbHOCmU CMyO0eHmos

4. KOJTEBAHUS U BOJIHBI

AnekmpomazHu
mHvle
Konebanus

U 80IHbI

HaGmronenne ocumiiorpaMM rapMOHHUYECKUX
KOJICOAHUM CHIIBI TOKA B IICTIH.

N3mepenue 31eKTpoeMKOCTH KOHEHCaTOPa.
N3mepenne MHIYKTUBHOCTD KaTYIIIKH.
UccnenoBanue siBIEHUS SJIEKTPUUECKOTO
pEe30HaHca B MOCJIEA0BATEILHOM TSN,
[IpoBeneHue aHaIOruu MEXKIy PU3HIECKUMU
BEJIMYMHAMHU, XapaKTEPUIYIOMUMHU
MEXaHUYECKYIO U JICKTPOMArHUTHYIO
KoJieOaTeIbHbIE CHCTEMBL.

Pacuer 3HaueHUM CUIIBI TOKA U HANIPSKEHUS Ha
AJIEMEHTaXx IEMU MePEeMEHHOTO TOKa.
UccnenoBanue npuHIMNA JEHCTBUS
Tpanchopmaropa. McciaenoBanve npuHInIa
el CTBHS TeHepaTopa MepeMEHHOr0 TOKa.
UcnonszoBanue MHTEpHETA 114 TOMCKA
uH(OpMaIMK O COBPEMEHHBIX CITOCO0ax
nepeaavn dJICKTPOIHEPT U

OcymiecTBiaeHNEe paguonepeaun |
panuonpuema. MccienoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIBHOTO TenedoHa.

Pa3BuTHe IECHHOCTHOT'O OTHOIICHUS K
U3y4aeMbIM Ha ypoKkax (hU3MKU 00ObEKTaM U
OCBaMBacMbIM BUJIAM JCSITCIIHHOCTH.
OOBsICHEHUE TPUHITUITAATIBHOTO Pa3THIHS
IPUPOJIBI YIIPYTUX U SJISKTPOMArHUTHBIX
BOJIH. M310KeHNE CYyTH IKOJOTHYECKUX
po0JieM, CBA3aHHBIX C AJICKTPOMArHUTHBIMU
KojeOaHusMH ¥ BoTHaMU. OOBSICHEHHE POJIU
AJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
rccieoBanusaX Beenennoi

DKcIepTHasi OLCHKA
BBITIOJTHEHUS
1abopaToOpHBIX padboT
Nel3,14,15,16
TectupoBaHue
CocraBnenue TadauIy
(bpoHTaNBHBIN OMpoc,
IBpUCTHYECKas Oecena

5. BOJIHOBAS OIITUKA
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IIprMeHeHne Ha PaKTUKE 3aKOHOB
OTPAXXEHUS U MPEJTOMIICHHUS CBETA MPHU
pelIeHuN 3a7ay.

OrnpeneneHue CeKTpaabHbIX TPAHULI
YyBCTBUTEJIBHOCTH YEJIOBEUECKOIO Ii1asa.
YMeHue CTpoUuTh U300paKeHUS TPEAMETOB,
JaBaeMble JIMH3aMu. PacdeT paccTossHUs OT
JIMH3BI 10 U300pakeHus npeamera. Pacuer
ONTUYECKOMN CUJIbI TUH3BL. M3mMepeHue
dbokycHOro paccrosinusi JIMH3bI. VcnbiTanue
MOJIENIed MUKPOCKOTIA U TeJIECKOIa
HaGmronenue sinenust uHTEpQEpeHIIUN
3JIEKTPOMArHuTHHIX BOJIH. Habmonenue
SIBIICHUST TU(DPAKIIUN AJIEKTPOMArHUTHBIX
BOJIH. Habunrosienne sBieHus mossipu3aium
3JIEKTPOMAarHUTHBIX BOJIH. MI3MepeHue NJIMHBI
CBETOBOM BOJIHBI IO pe3yJIbTaTaM HAOJII0ICHHS
siBiieHus unrepdepeniuu. Habmonenue
sBrieHus qudpakuuu ceeta. HabGmonenue
SIBJICHUS TTOJISIPU3ALIUK U TUCTIEPCUU CBETA.
[Touck pa3nuuuii U CXOACTBA MEKITY
TUu(GPaKIUOHHBIM U TUCTIEPCUOHHBIM
CIIEKTPaMH.

[IpuBenenne npuMEPOB MOSBIECHUS B IPUPOJIE
Y UCIIOJIb30BAHUS B TEXHUKE SABICHUIN
uHTephepeHInH, TUGPaKIIK, TOJIIpU3AIUN U
nucnepcun cera. [lepeunicinenne MeTonoB
IIO3HAHUs, KOTOPBIE UCITOJIb30BaHbI IIPH
V3YUYCHUU YKA3aHHBIX SIBIICHUN

Coctasienue TaOIuIl
(bpoHTaNBHBIN OMpoc,
IBpUCTHYECKas Oecena
pelieHue 3aaad,
TECTUPOBAHHE
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Cooepoicanue 0byuenus

Xapaxmepucmuxa 0CHOBHBIX 61008
OesimenbHOCmuU cmy0enmos (Ha ypogHe
VueOHbIX Oeticmautll)

Dopmul U Memoobl
KOHMPOJSL U OYeHKU
pe3ynbmamos ocHo8HbIX
8UO08 0esiImelbHOCIU
CMyO0eHmos

6. DJEMEHTBHI KBAHTO

BOM ®U3UKHU

Ha6mronenne GpoTornexkTpruuecKkoro
addexkra.

Pacuer makcumaibHOM KHHETUYECKOU
SHEPTUHU JIEKTPOHOB MPHU
doToanexTpruueckoM 3pdekre.
Onpenenenue padoThl BHIX0/1a SJIEKTPOHA
1o rpauKy 3aBUCUMOCTH MaKCUMAJILHOM
KUHETUYECKON dHEPTUH (hOTOIICKTPOHOB OT
4acTOTHI cBeTa. M3MepeHue paboThl BBIXO/1a
anekTpoHa. [lepeuncnenue npudbopos
YCTAaHOBKH, B KOTOPBIX IPUMEHSIETCS 0e3-
WHEPIMOHHOCTh (hoTodddekra.
OO0bsiCHEHUE KOPITYCKYIISIPHO-BOJIHOBOTO
Iyanu3Ma cBOUCTB PoToHOB. OObICHEHHE
pOJI KBAaHTOBOM ONTHUKHU B PA3BUTHUH
COBpPEMEHHOU (DU3UKH

HaGmonenne muHEHYaThIX CIIEKTPOB.
OObsicHEHUE TIPOUCXOKACHUS JIMHEHYATOTO
CIIEKTpa aTOMa BOJIOPOJA U Pa3IUUH
JUHENYAThIX CIEKTPOB Pa3IMYHBIX ra30B.
HccnenoBanne nTMHENYATOrO CIEKTpA.
HccnenoBanne npuHInmna paboThI
JIIOMUHECLIEHTHOH JaMIibl. HaGnronenue u
00BsICHEHHE TIPUHITUITIA ICUCTBUS J1a3epa.
[IpuBeneHne npuMepOB UCIIOIb30BAHUS
Ja3epa B COBPEMEHHON HAYKE U TEXHUKE.
Ucnonb3zoBanue MHTepHeTa ayist moucka
UH(GOPMAIINH O TIEPCTIEKTUBAX TPUMEHEHUS
jasepa

HabGmronenne TpekoB anbda-gacTuil B
kamepe Bunbscona. PeructpupoBanue
SIIEPHBIX U3JYYEHNUN C TOMOUIBIO CYETYMKA
Ieiirepa.

(bpoHTaNIBHBIN OIpoc,
IBpUCTHYECKas Oecena
pelieHue 3a1a4,
TECTUPOBAHHE
DKcrepTHasi OLEHKa
MyOJIMYHOMN 3aIUTHI
WHIMBUIYaJIbHBIX
MPOEKTOB,
AIIEKTPOHHBIX
MPE3CHTALIU .
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Pacuer sHepruu cBsI3u aTOMHBIX SIIEP.
Omnpenenenue 3apsaa 1 MacCOBOTO YucCia
ATOMHOTO f]Ipa, BO3HUKAIOIIETO B
pe3ysbTaTe paguoakTUBHOTO pacmaja.
Brruncnenue sueprum, 0ocBoOOOXKAArONIeC
IPU PaIMOAKTUBHOM pacrajie.
Ornpenenenue NpoayKTOB SACPHON
peaKiuu.

Boruucnenue sneprum, 0ocBOOOXKAaroIeCS
pu SAEpHBIX peakiusax. [lonumanue
IPEUMYIIIECTB U HEJIOCTATKOB
UCIIOJIK30BaHUs aTOMHON U30XkKeHune cytu
AKOJIOTUUECKUX TIPOOJIEM, CBSI3aHHBIX C
OMOJIOTMYECKUM JICUCTBUEM
paanoaKkTUBHBIX U3nydeHuil. [IpoBeneHue
KJIacCU(UKAITUHU DJIEMEHTAPHBIX YaCTHII 110
uX PU3HMYECKUM XapaKTepUCTHUKaM (Macce,
3apsy, Bp€MEHH JKU3HH, CIIMHYH T. 11.).
[TonumaHnue eHHOCTE W HAyYHOTO MO3HAHUS
MHUpa He BOOOIIIe JIJIsl YeJIOBEYeCTBa B
EJIOM, a IS K&KJI0ro 00yJaronerocs
JIMYHO, IIEHHOCTEW OBJIaJACHHUS METOJIOM
HAYYHOTO TIO3HAHUS JJISl TOCTHUKEHUS
ycrexa B JI000M BUJE IPAKTHYECKOM
NEesATEHbHOCTH

7. DBOJIIOIIN A BCEJIEHHOM

HaGmonenwue 3a 3Be31amu, JIyHoii u
TUTaHeTaMHu B Teneckor. HaGmronenne
COJIHEYHBIX ISTEH C TOMOLIBIO TEJIECKONA U
COJIHEYHOT'O 3KpaHa.

Hcnonb3zoBanue MHTepHeTa aist moucka
N300pakKeHUI KOCMHUYECKHX 00OBEKTOB H
uHopManuu 00 UX 0COOEHHOCTSX
OO0cyxaeHne BO3MOKHBIX CIICHAPHEB
sBoronMu Beenennoit. Mcnonb3zoBanue
HNHTepHeTa i1 noncka COBPEMEHHOM
uH(popManuu o pa3BuTuu BeeneHnoil.
Ouenka nH(popMalu ¢ TO3ULUHU €€
CBOMCTB: JIOCTOBEPHOCTH, 00BEKTUBHOCTH,

TectupoBaHnue.
DKcIepTHas OllEHKa
MyOJIMYHOM 3aIUThI
WHJIUBUTYaJIbHBIX
MIPOEKTOB,
AIEKTPOHHBIX
MpE3CHTALINH,
BBICTYIUICHUM Ha
OTKPBITBIX YPOKaX,
CEMUHApax,
KOH(epeHIusaxX
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ITOJIHOTBI, aKTYaJIbHOCTH U T. H.

YYEBHO-METOANYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECHEYEHUE ITPOT'PAMMBI YYEFEHOM
JANCIUIIJIMHBI «PU3UKA»

Peanuzauus nporpaMMbl y4eOHON AUCIUIUIMHBI TPEOYET HATUYMS y4eOHOTrO
kabuHeTta «Du3zuKU».

O6opyaoBanne yyeOHOro KabMHeTa:

- MOCAJ0YHBIX MECT 10 KOJIMYECTBY 00 yUaFOIIHXCS;
-CTYJIbS;

-JI0CKa KJIacCHasl;

-CTEeJIIaX IS MOJIENIEN U MAKETOB;

- pabouee MEeCTO MPEIo/1aBaTelIs;

- IEMOHCTPAIMOHHBIA CTOJT;

[TpuGopsl U yCTpOUCTRA:

- DJIEKTPOCKOII

- HabOp 10 IEKTPOCTATUKE

- IUTaKaThI 110 TEMaM

- ICMOHCTpAIIMOHHASI MOJICIIb PAIHONTPUEMHHIKA
- ICMOHCTPAIIMOHHASI MOJICJIb TPOMKOT'OBOPHUTEIISI
- KOHJICHCATOP

- aneKTpoopHas MalInHa

- BOJIbTMETPBI

- aMIIepPMETPBI

- MOJIEeJTb KPUCTAITTHYECKON PeIETKU
- BJIEKTPOCXEMBI

- TpyOKH CTIEKTpaJIbHbBIE

- MarHuThI TyrOOOpa3HbIe

- MarHUTHI MTOJIOCOBBIC

- MAarHUTHBIE CTPEJIKM HA CTOMKAX

- peocTaThl

- paMKa ¢ KOHTYpOM

- IPOBOJIa COCTMHUTEIILHBIC

- KaTyIIIKa HHIYKTHBHOCTH

- TUHAMOMETPHI

- Habop TPy30B

- HaKJIOHHAS TJIOCKOCTh

- BECHl YYBCTBUTEIIbHbIE

- HUTSIHOW MasITHUK

- KAMEPTOH

- IPY>KUHHBIA MasSTHUK
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- IICUXPOMETP

- OapomeTtp

- pacTBOP MEHOI0 Kymnmopoca
- JIMH3bI HA CTOMKE

- meNb JJabopaTopHas

Y4eOHble HArJIsAIHbIE TOCOOUS:
- KOMILUIEKTbl y4eOHO-HAIJISIAHBIX TOCOOUM MO JUCHUIUIMHE:
- UHCTpYKTUBHas Tabnuia «[IpaBuia TexHuKu 6€301aCHOCTU B KAOMHETEY;

- METOJWYECKHME PEKOMEHJALMU 110 BBIIOJIHEHUIO JA0OpaTOPHBIX paboT Mo
duzuke;

- METOAMYECKHE PEKOMEH/IAlIUU 10 BHITIOJHEHUIO BHEAYTUTOPHOU
CaMOCTOSITESILHOU pabOThl.

JleicTByIOMIAs HOPMAaTHUBHO-TEXHUYECKAs u TEXHOJOTHYSCKas
JTOKYMEHTAIIUS:

- MpaBWJIa TEXHUKU O€30MaCHOCTH U MPOU3BOJICTBEHHON CAHUTAPUH;

- METOJMYECKHE YKa3aHUs K BBIMOJHEHHIO JIa0OPaTOPHO- MPAKTUUECKUX
3aHSATUH,

TexHuuecKne cpeacTBa OOyUYEHHUS

- HOYTOYK C JIMIIEH3WOHHO-TIPOTPAMMHBIM OOECIIEUeHHEM U MYJIbTUMEIna
IPOEKTOP;

-TEJICBU30D;

- Habop kaccer DVD nuckoB o remam

-3KpaH MPOEKIHMOHHBIN;

CTGHZ[BI, Ta6J'II/IHI>I., IJIaKaThl

- OnopHbIe KOHCIIEKTHI IO (PU3UKE

- Mexxnynaponnas Cuctema usmepenus (CH)
- [IpucraBku

- OxpaHa Tpyaa.
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