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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma oOmieo6pazoBarenbHoro yueonoro npeamera JAYI1.12 Hayuynas
kapTuHa Mupa (Pu3uka) npeaHa3HaueHa IS U3y4eHUS QU3UKHU B POGECCHOHATBHBIX
oOpazoBarenbHbiXx opranmzanusax CIIO, peanusyromux 00pa3oBaTENbHYI0 HPOrpamMmy
cpenHero oobiero oOpa3oBaHUs B Mpefesiax OCBOCHHS OCHOBHOM MPOQecCHOHAIbHON
obpaszoBarensHoi mporpammbl  CITO (OIIOIT CIIO) wa ©6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMsl MpPU MOATOTOBKE CIEUHUATUCTOB CPEIHEr0 3BE€HA 0 CHEIUAIbHOCTU
35.02.12 CapoBo-napkoBoe 4 JaHAIA(PTHOE CTPOUTETHCTBO.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpemnero oOIIero
oOpa3oBaHusl, MPEIBIBISEMBIX K CTPYKTYpe, COJEPKaHUIO M pe3yJbTaTaM OCBOCHUS
ob1ieoOpa3zoBarebHOrO y4eOHOro mnpeamera Hayunas kaptuna wmupa (Pusuka), B
COOTBETCTBUM ¢ PekoMeHJanmusiMu IO OpraHu3alMi IOJYUYEHHUS CPEAHEro oOIIero
oOpa3oBaHMsi B Ipenesiax OCBOEHHMS  00pa3oBaTENIbHBIX IPOTrPaMM  CPEIHETO
npodeccuoHabHOr0 00pa3oBaHus Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHHS C YYETOM
TpeOoBaHMIl  (efepanbHBIX TOCYJIAPCTBEHHBIX OOpa30BaTEIbHBIX CTaHAAPTOB U
MOJy4aeMOl CHEHUATIbHOCTH CPEAHEro MpodeccuoHaabHOro o0Opa3oBaHus (ITUCHMO
JlenaprameHTa rocy 1apCTBEHHOM MOJUTUKH B cpepe MOAroTOBKU padouunx kaapos u 110
Muno6puaayku Poccun ot 17.03.2015 Ne 06-259) u ¢ yderom IlpumepHOil OCHOBHOM
MpoTrpaMMbl  CpeAHEro oOIiiero o0pa3zoBaHus, OAOOPEHHOM pelleHHeM QeaepaibHOTrO
y4eOHO-METOIMYECKOr0 00BbEIMHEHHS IO 00IIeMy 00pa30BaHUIO (IPOTOKOI OT 28 HIOHS
2016 r. Ne 2/16-3).

Conepxanue nporpammbl J[YI1.12 Hayunas xkaptuna mupa (Pusuka) HampaBiIeHO
Ha JIOCTH)KEHUE CIICAYIOIUX LIeei:

e OCBOeHMe 3HAHMI O (QyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHAX W MPHUHIIMIAX,
JeXaluX B OCHOBE COBPEMEHHOM (U3MYECKOM KapTHUHBI MHpa; Haubosee
BaXHBIX OTKPBITHSX B OOJACTH, OKa3aBUIMX OIpeJeisioliee BIUSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUW; METOJIaX HAyYHOTO TIO3HAHUS MTPUPOJIBI;

® OBJIaJleHHe YMEHHMSIMH TIPOBOJIUTH HAONIOCHUS, TUIAHUPOBATh M BBIMOIHSITH
OKCIIEPUMEHTHI, BBIABUTATh THUIIOTE3bl W CTPOUTH MOJETH, TMPUMEHSITH
MOJIyYeHHbIE 3HAHUS N0 (PUBHKE I OOBSICHEHUSI Pa3HOOOPa3HBIX (PU3UUECKUX
SBJICHUH M CBOMCTB BEILLIECTB; MPAKTHUYECKOI'O HCIOJB30BaHUS (HU3HMUECKUX
3HAaHUU; OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(pOpMAIH;

e pa3BHMTHE I[103HABATEJIBbHBIX HHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPUYECKUX
0COOEHHOCTEW B Mporlecce MPUOOpeTeHUs 3HAHUW M yMEHUU o (Pu3uKe ¢
MCTIOJB30BAaHUEM DPA3IMYHBIX HCTOYHUKOB HH(OpPMAIMK U COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHIA,

e BocnUTaHue YOEXKICHHOCTH B BO3MOXHOCTH TIO3HAHMS 3aKOHOB TPHUPOJIBI;
UCTIONB30BaHUSl JOCTHIKCHMM (PU3UKM Ha Oaro pasBUTHS UYEIOBEUECKOM
IUBUJIN3AIUN; HEOOXOAMMOCTH COTPYJHHYECTBA B IPOLIECCE COBMECTHOIO
BBITIOJTHEHUSI 33/1a4, YBaKUTEJILHOTO OTHOIIECHUS K MHEHHUIO OINIOHEHTa IpH
OOCYXXJI€HHH TMpPOOJEeM €CTECTBEHHO-HAyYHOTO COJAEpXaHHs; TOTOBHOCTH K
MOPaJbHO-ITHUECKON OIIEHKE HUCIIOIBb30BAHUS HAYUYHBIX JOCTHUKEHHM, UyBCTBA
OTBETCTBEHHOCTH 32 3aLIUTYy OKPY>KAIOLIEH Cpebl;



® HCNOJIb30BAaHME TNPUHOOPETeHHBIX 3HAHMI W YMeHMil i1 pemeHus
NPaKTHYECKUX 3a/ad TOBCEJIHEBHON KW3HHU, obOecredeHne Oe30MacHOCTH
COOCTBEHHOW JKW3HH, PAIMOHAIBLHOTO TPUPOJONOIH30BAHUS W  OXPaHbI
OKpY)KaroIiel Cpeapl M BO3MOXKHOCTh NMPUMEHEHHWS 3HAHUH TPH PEIICHUU
3aJ1a4, BOZHUKAIOIIUX B TIOCIEAYIONIeH nMpodeccuoHaIbHOMN NeATeIbHOCTH.

B mporpaMMy BKJIIOYEHO COJCp)KaHWE, HaIpaBJICHHOC Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIETECHITNH, HeoOxomumbIx s kKadecTBeHHOTO ocBoeHus OIIOIT CITO na
0a3e OCHOBHOTO O0mIero 0Opa3oBaHUS C TMOJYYCHHEM CpPEIHEro oOmero oOpa3oBaHUA,
MIpOrpamMMsbl MOATOTOBKH crieHaincToB cpeanero 3seHa (I1IICC3).

OBIIAA XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O
INPEAMETA HAYUYHASA AYI1.12 KAPTUHA MUPA (PU3UKA)

B ocnoBe o0ieobpaszoBarensHoro yueonoro npeamera JYI1.12 Hayuynas xkaptuna
mupa (Dusnka) JEKUT YCTAaHOBKA Ha (OPMHPOBAHHE y OO0YYaeMBbIX CHCTEMbI 0A30BBIX
MOHATUN (PU3UKHU U MPEACTABICHUN O COBPEMEHHON (PU3NUYECKOW KAPTUHE MHUPA, a TAKXKe
BBIpa0OTKA yMEHUN MPUMEHATh (U3UYECKUE 3HaHUS Kak B NpodecCHOHaTbHOU
AESTeIbHOCTH, TaK U JJISl pEeUICHH )KU3HEHHBIX 33]1a4.

MHorue mnonoxeHusi, pa3BUBaeMble (PU3UKOH, pacCMaTpPUBAIOTCS KaK OCHOBA
CO3/MaHUSA W WCIOJB30BaHUS HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
(UKT) — oanoro u3 HamboJiee 3HAYUMBIX TEXHOJIOTMYECKUX JOCTUKEHUU COBPEMEHHOMN
[IUBUJTU3AIINH.

®duzrka naeT KIIY K TMOHMMAaHUID MHOTOYMCIICHHBIX SIBJICHUH M TMPOIECCOB
OKpy’Karomero Mupa (B €CTECTBEHHO-HAYYHBIX O0JIACTSAX, COLMOJIOTUH, 3KOHOMMHKE,
A3bIKE, JUTEpatype U ap.). B ¢usuke dopmupyroTrcss MHOTHE BUIBI JESITEIBHOCTH,
KOTOpbIE HMMEIOT MeTalpeAMETHbI XapakTep. K HUM B mepByIO odYepelb OTHOCSTCS:
MOJIEIMpOBaHNE OOBEKTOB U MPOLECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS,
CUCTEMHO-UH(POPMAIIMOHHBIN aHanmu3, (OPMYJIUPOBAHUE THUIOTE3, aHAIM3 W CHUHTE3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3ALIMS, BbISIBJIEHUE MPUYMHHO-CIEICTBEHHBIX CBS3€EH,
MOMCK AaHAJIOTOB, yIpaBjieHHWe OOBEeKTaMM U Tmpoleccamu. VIMeHHO 3TO mnpeamer
MO3BOJIIET TO3HAKOMHUTH CTYJCHTOB C HAayYHBIMH METOAAMH TIO3HAHUS, HAYYHTh HX
OTJINYATh TUIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®duzrka uMeeT 04eHb OOJIBIIOE M BCEBO3PACTAIOIIEE YHUCIIO MEKIUCHUIITMHAPHBIX
CBsI3€H, MpUYEM Ha YPOBHE KaK MOHATHIHOIO ammapaTta, Tak ¥ WHCTPYMEHTapus, 3TO
MO3BOJISIET paccMaTpuBaTh (PU3MKY KaKk METAAUCIUIUIMHY, KOTOpas MpeaoCTaBIseT
MEXIUCITUTUTMHAPHBIN S3BIK JIJIS1 OMMMCAHKS HAYYHOW KapTHHBI MUPA.

dusuka sBISETCS CHUCTEMOOOpasyromuM (aKTOpOM ISl €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TPEAMETOB, MOCKOJIBbKY (U3UYECKHE 3aKOHBI JIEXKaT B OCHOBE COJEpKaHUS
XUMUH, OMOJOTHH, Teorpaduu, aCTPOHOMHUHU M CHEIUATBHBIX AUCIUIUIMH (TeXHUYECKas
MEXaHUKa, JJICKTPOTEXHUKA, JJIEKTpoHWKa u Ap.). OOmeoOpa3oBaTeNbHBINA yUeOHBIH
npeametr JYIL.12 Hayunas xaptuHa mupa (dusuka) co3mgaeT yHUBEpCAIbHYIO 0a3y s
U3y4YeHHUs  OOIENpPOPECCUOHANIBHBIX  JHUCLUMIUIMH, 3akjaabiBas  (QyHAAMEHT s
MOCJIEYIOIIEr0 O0OY4YEeHHSI CTYEHTOB.

OO6nanast TOTUYECKOW CTPOMHOCTBIO M OMHUPAsICh Ha IKCIIEPUMEHTAJIbHBbIE (aKTHI,
obmeoOpa3oBarenbHbi yueOHbld npeamer VI 12 Hayuynas xaptuna mupa (Pusuka)



(dopMupyeT y CTyJ€HTOB MOJIMHHO Hay4YHOEe MUPOBO33peHue. Ou3nKa sSBISETCS OCHOBOM
YYEHHs 0 MaTEPUAIIbHOM MHUPE U pelIaeT MpoOIeMbl 3TOr0 MUPA.

N3yuenune ¢Gu3MKu MMEET CBOM OCOOEHHOCTH, 3TO BBIPAXKAETCS B COJEPNKAHUU
oOy4eHHs, KOJIMYECTBE YacOB, BBIIENSIEMbIX HA M3yUYECHHUE OTACIIBHBIX TEM MPOrPAMMBI,
rIIyOMHE MX OCBOEHUS CTYJIEHTaMU, 00beME U XapaKTepe JTaOOpaTOPHBIX 3aHATUMN, BUIAX
BHEAYAUTOPHON CAaMOCTOSITEILHOM PaOOTHI CTYIEHTOB.

[Ipu ocBoenun chnenuanbHocT 35.02.12 CanmoBo-mapkoBoe u  jaHAmadTHOE
ctpoutenbcTBO JIVII.12 Hayuynas kaptuna mupa (Pusnka) uzydaercsi Ha 6a30BOM ypOBHE
®I'OC cpennero odiiero oo6pa3oBaHus.

Nzyuenne obmieobpazoBarenpHoro yueonoro npeamera JYI1.12 Hayuynas kaptuna
mupa (Dusnka) OCyIIecTBISIETCS HA TIEPBOM Kypce BO BTOPOM CEMECTPE M 3aBEpIIAeTCs
MOIBEICHUEM UTOTOB B (hopMme mudPpepeHIIMPOBAaHHOTO 3a9€Ta B paMKaxX MPOMEKYTOUHOM
arrectanuu oOyyarouuxcst B nporecce ocoenust OIIOIT CIIO ¢ nomyueHueMm cperHero
obmero oopazoBanus (IITICC3).

MECTO OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA B
YUYEBHOM IIVIAHE
Oo6meoOpazoBaTenbHbld  yueOHbld mpenmer JYIIL.12 Hayunas kaptuna wmupa
(dusuka) uzyvaercss B IUKIE JTOMOJHUTEIBHBIX YYEOHBIX MPEAMETOB Y4eOHOIO IJIaHa

OIIOII CIIO na 6a3e 0OCHOBHOIO 00IIeT0 00pa30BaHUsI C MOJYYEHUEM CPEIHEro 00IIero
ob6pazoBanus (IITICC3).

PE3YJIBTATBI OCBOEHUSA OBIHLIEOBPA3ZOBATEJIBHOT'O YYEBHOTI'O
MMPEAMETA

OcBoeHue coaepxaHus o0mieo0pa3zoBaTenbHOro yueoHoro npeamera Hayunas kapTtuna
Mupa (Pusuka) oOecrneunBaeT JOCTHKEHUE
CTYJICHTaMH CIEAYIOIINX Pe3yJIbTATOB:

® JIUYHOCHMIHbBIX'
—— YyBCTBO TOPJOCTHM U YBWXKEHUS K HCTOPUU M JOCTHIKEHUSM OTEYECTBEHHOM
dusnueckoit Haykd; (PU3MYECKH TPAMOTHOE TOBEICHHE B MPOQPECCHOHATIBHON
JeSITETLHOCTH U OBITY TIPU OOpaIlleHuH ¢ TPUOOpaMu U YCTPOMCTBAMU;
—— FOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHMs U MOBBIIICHUS KBATU(PUKALIUN B U3-
OpaHHOM podeccnoHaTbHON AEATEIBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIA (PUBHUECKUX
KOMIIETCHIIMM B 3TOM;
—— yMEHHUE HCTOJIh30BaTh JTOCTIKEHUS COBPEMEHHON (U3NYECKON HAYKU W (DU3HUECKUX
TEXHOJIOTHA JISI TOBBIMIEHUSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHSI
B BEIOpaHHON TPO(PECCHOHATILHOM 1€ITeIbHOCTH;
—— YMEHHUE CaMOCTOSITEIbHO JOOBIBaTh HOBbIE JIJIs ce0sl (pr3MUECKUe 3HAHUA, UCTIOb3Ys
JUTS 9TOTO JOCTYITHBIE UCTOYHUKU MH(DOpMAInu;
—— yYMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHUS B KOMaHJE MO PEIICHUIO
00IIMX 3a/1a4;
—— yMEHHUE YIpPaBJsATh CBOCH MO3HABATEIHLHON JEATEILHOCTBIO, MPOBOJAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS,

® MemanpeomMemHnulx:
—— UCMOJIb30BaHME PA3JIMYHBIX BUJIOB TO3HABATEIILHOMN JESITEIIbHOCTH ISl pEIICHUS

bu3nuecKux 3aaa4, IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HaOI01eH s,



OTHCAHUs, U3MEPEHUS, SKCIIEPUMEHTA) AJISI U3YUYCHHs Pa3IMYHBIX CTOPOH OKPY Karoulei
NENUCTBUTEIBLHOCTH;
—— UCMOJIb30BaHNE OCHOBHBIX UHTEJUICKTYaJIbHBIX OIEepalluii: MOCTAaHOBKHU 3a/1auH,
dbopMyaMpoBaHMs ~ TUIOTE3, aHalu3a W  CHUHTE3a, CpaBHEHHUA, O000OIIEHuUs,
CUCTEMAaTHU3allM, BBISABJICHUS MPUYMHHO-CICJICTBEHHBIX CBsI3€il, IOHWCKa aHaJIOroB,
(bopMyIMpOBaHMS BBIBOJIOB ISl U3yUEHUS PA3IMYHBIX CTOPOH (PU3HUUYECKUX OOBEKTOB,
SBJICHUM U MPOIIECCOB, C KOTOPHIMU BO3ZHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B
npodeccroHanpHoi chepe;
—— YyMEHHE TEeHEpUPOBATh HJAECU M ONPENCNSITh CpPEICTBA, HEOOXOAMUMBIE IS HX
peanu3anuu;
—— YMEHHE HCIOJIb30BaTh Pa3INUHbIe HCTOUHUKH IS MOJTy4eHUs (PU3HUECKON HH-
(dopmaruu, OreHUBaTh €€ JOCTOBEPHOCTH;
—— YMEHHUE aHaJM3UPOBATh U MPECTABIATh HHPOPMAIIHIO B Pa3TUYHBIX BHIAX;
—— YMEHHE IMyOJIMYHO NPEJCTABIATh PE3YIbTAThl COOCTBEHHOI'O UCCIEIOBAHUS, BECTU
JIUCKYCCHUH, AOCTYIIHO U TapMOHHUYHO cOueTas cojepkaHue U (OpMbl MPEACTABIAEMOM
uHbopMaIuy;
® npeoOMemHbIX.

—— c(pOPMUPOBAHHOCTD MPEACTABICHUI O POJIU U MeCTE (U3UKHU B COBPEMEHHON HAyUHOH
KapTHHE MUpPA; TOHUMaHue (PU3HYECKON CYITHOCTH HabIogaeMbIx Bo Bee-
JIEHHOM SIBJICHUH, posid PU3UKHU B (POPMHUPOBAHUU KPYTro30pa U PyHKIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl pEIIEHUs TPAKTUYECKHUX 3a/1ay;
—— BJIQJICHHE OCHOBOIOJATaAlOIIMMHU (PU3HUECKUMU OHATUSAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMH M TEOPHUSIMU; YBEPEHHOE UCTIOIb30BaHUE (PU3NUECKO TEPMUHOJIOTUN
Y CUMBOJIUKH;
—— BJIaJICHHE€ OCHOBHBIMHU METOJaMH Hay4YHOTO TIO3HAHUS, UCTIOJIb3YEMbIMU B (DU3HKE:
HaOJII0JIEHEM, OIIICAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;
—— yMeHus 00pabaThIBaTh Pe3yabTaThl U3MEPEHUI, 00HAPYKHBATh 3aBUCUMOCTD
MEXIy (U3NYECKUMHU BEIMYMHAMHU, OOBSCHATH MOJYYCHHbIE pE3yJbTaThl W JAeNaTh
BBIBO/IbI;

— c(OpMHUPOBAHHOCTH YMEHHUSI peniaTh GU3NUECKUE 3aa4H;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSThH NIOJyUYEHHbIE 3HAHUS 111 00bICHEHUS
YCJOBHM MpOTEKaHUs (PU3NYECKUX SBJICHUI B IPUPOJE, NpodeccruoHanbHou chepe
U JUUTS IPUHATHS TIPAKTHUECKUX PEIICHUI B OBCEIHEBHON KU3HU;
— c(OopMHpPOBAHHOCThL COOCTBEHHOW TMO3UIMU TIO0 OTHOLICHUIO K (U3UYECKOU
uH(pOopMaIK, MOTy4YaeMON U3 Pa3HbIX HCTOYHUKOB.



TEMATHYECKHWH IJIAH

Makc. | Camoc | Konc | Obs3aTesibHasi HATPY3Ka
Harp. T. YVJBT. | BCEro B ToMm uncne
HaumeHnoBaHue pa3aesioB U TeM HArp.
Teop | mpak | Jabo
er. T. p.
BBenenue 2 - - 2 2 - -
Pasznea |. Mexanuka. 11 5 - 6 6 - -
Tema 1.1. KunemaTuka. 4 2 - 2 2 - -
Tema 1.2. 3akoHsl MexaHnuku HproToHa. 3 1 - 2 2 - -
Tewma 1.3. 3aKoHBI COXpaHEHUS B MEXaHHKE. 4 2 - 2 2 - -
Pazpnen |1. Moaexynsipuas ¢pusuka. 18 6 - 12 10 - 2
Tepmoaunamuka
Tewma 2.1. OCHOBBI MOJIEKYJISIPHO- 6 2 - 4 2 - 2
KHMHETHYECKOH Teopuu. MneanbHpli ras.
Tema 2.2. OCHOBBI TEPMOJIMHAMUKH. 3 1 - 2 2 - -
Tewma 2.3. CBolicTBa MMapoBs. 3 1 - 2 2 - -
Tema 2.4. CBoiicTBa KHIKOCTEH. 3 1 - 2 2 - -
Tewma 2.5. CBolicTBa TBEpJIbIX TEJ. 3 1 - 2 2 - -
Paznen |11. DaexkTpoqunamuka. 28 8 - 20 16 - 4
Tewma 3.1. DnekTpuyeckoe mosie. 8 2 - 6 6 - -
Tema 3.2. 3aK0OHBI MOCTOSIHHOT'O TOKA. 10 2 - 8 4 - 4
Tema 3.3. DIEKTpUUYECKUIN TOK B 3 1 - 2 2 - -
pa3IMYHBIX CpeIax.
Tema 3.4. MarauTHoOE I0JIE 3 1 - 2 2 - -
Tewma 3.5. DnexkrpomMarHuTHasi MHAYKIUS 4 2 - 2 2 - -
Pazgen Y. Konedbanusi m BOJIHBI. 15 7 - 8 8 - -
Tema 4.1. MexaHnndeckue KojaeOaHus. 4 2 - 2 2 - -
Tema 4.2. Ynpyrue BOJIHBL 3 1 - 2 2 - -
Tewma 4.3. DneKTpOMarHuTHbIC KOJICOAHUSI. 5 3 - 2 2 - -
Tema 4.4. DneKTpOMarHUTHBIE BOJIHBI. 3 1 - 2 2 - -
Pa3pen Y. OnrTuka. 14 6 - 8 4 - 4
Tewma 5.1. Ilpupona csera. 7 3 - 4 2 - 2
Tema 5.2. BonHOBBIE CBOMCTBA CBETA. 7 3 - 4 2 - 2
Pazgen YI. OcHoBBI cHenuajJbHOM 2 - - 2 2 - -
TEOPHH OTHOCHUTEJIHbHOCTH
Tema 6.1 DJeMeHTbI TEeopuu 2 - - 2 2 - -
OTHOCUTEIBLHOCTH.
Paszgen YIl. DjgemeHTBl KBaHTOBOI 6 - - 6 6 - -
(pusukn.
Tema 7.1. KBaHTOBAs ONTHKA. 2 - - 2 2 - -
Tema 7.2. dusuka aroma. 2 - - 2 2 - -
Tema 7.3. ®usuka aTOMHOTO s7pa. 2 - - 2 2 - -
96 32 - 64 24 - 10

Bcero nmo aucnuninHe:




COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITIPEMETA

HaumeHnoBanue Copep:xxanue yueOHOro MaTepuaa u (popMbl OPraHU3aANNHU IeATEJIHLHOCTH 00yYaIOIIUXCSH O0BeM B yacax Koasl
pa3aesioB H TeM KOMIeTeHU i 1
JHMYHOCTHBIX
pe3yJbTaToB,
¢opmupoBanuio
KOTOPBIX
crnoco0cTBYyeT
3JeMeHT
NMPOrpaMMbl
1 2 3
Beenennue. 1 | dusuka - gynnamentanbHas Hayka o mpupoje. EcTecTBeHHOHaydHON METOJ MO3HAHMS, €0 BO3MOKHOCTH H 2 JIP 1-JIP 12
IpaHUIBl TPUMEHUMOCTH. DKCIIEPUMEHT U TEOpHs B MPOLecce MO3HAHMS PUPOAbL. MosenupoBanue GU3nYecKux
SIBIICHUH U TIpolieccoB. Ponb AKCIIepUMEHTa U TEOPHUH B IIPOLIECCe MTO3HAHUS TIPUPOJIBL.
®uznueckas BenmunHa. [Torpemnoct n3mMepennii pusndeckux BeananH. Ouzndeckue
3aKOHBIL. | paHHIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
JlaGopatopHbie paboThI -
[IpakTHueckue 3aHsITus -
Koncynpranuu -
CamocrosTenbHas paboTa 00yUaromuXCs -
Pasgea 1. Mexanunka 11
Tema 1.1. Cogepxanne yueOHOTO MaTepraia 2 JIP1-JIP 12
Kunemaruka. 1 | Mexanuueckoe npuxenue. [Tepememenue. [TyTs. CkopocTs. PaBHOMEpHOE IPAMONUHENRHOE JBUKEHME.
Yckopenue. PaBHonepemMeHHoe npsiMosnHeHOe JiBIkeHne. CBoOoHOE nasienne. J{Bmkenne Tena, OpomeHHoro
O] YIJIOM K TOPH30HTY. PaBHOMEpHOE JABMKEHHE 110 OKPY>KHOCTH.
JlaGopatopHbie paboThHI -
[MpakTHyeckue 3aHATHS -
Koncynpranuu -
CamocrosrenpHas paboTa 00ydaromuxcs: CocoObl ONMCaHMS IBMKEHHS; CKOPOCTh NPU JABMKCHHUHU C MTOCTOSTHHBIM 2
YCKOPEHHEM.
Tema 1.2. 3akoHBI Conepxanne yueOHOTO MaTepHuala 2 JP1-JIP 12
MeXaHUKH ITepssiii 3akoH Herotona. Cuna. Macca. Umnynbsc. Bropoit 3axon HetoToHa. OCHOBHOM 3aKOH KJIAaCCHYECKON
Helorona. nuHamuky., Tpetuii 3axon HeroToHa. 3akoH BceMUpHOTO Tsirotenus. ' paBuranuonnoe noje. Cuia Tsokectu. Bec.
Cnoco0bl n3MepeHust Macchl Tenl. CHilbl B MEXaHHUKE.
JlaGoparopnas pabota -
IIpakTrueckue 3aHATHS -
Koncynpranuu _
CamocrosrenbHas padoTa 00ydaroIMXCsi: MaTepualibHas TOYKa. 1
Tema 1.3. 3aKkoHbI Copepxanne yaebHOro MaTepuaa 2 JP1-JIP 12




COXpaHEHUA B
MEXaHHUKeE.

3akoH COXpaHCHUs UMITyJIbCa. PeaktuBHOE IBHXKEHUE. Pa6ora cunsl. Pabora MOTEHIMANIbHBIX CUJI. MOIIHOCTb.
3Heprml. Kunernueckas JHCPIU-. IloTenuuanpHas OHEprus. 3akoH COXpaHCHUA MEXaHUYECKOMU OHCPIruu.
HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHMUA.

JlaGoparopras paboTa

IIpakTHaeckue 3aHsATHS

Koncynpranuu

CamocrosTenbHas padoTa 00yUYarOMIUXCS: YCIEXH B OCBOCHHH KOCMUYECKOT0 MPOCTPAHCTBA; OTMPEICICHUE pabOTHI, 2
eIUHUIIA PA0OTHI
Paspgea Il. OcHoBBI 18
MOJIEKYJISAPHOM
puznku u
TePMOIUHAMHKH.
Tema 2.1. OcHOBBI Copepxanrie yueOHOro MaTepuana 2 JP1-JIP 12
MOJIEKYISPHO- 1 | OcHoBHBIE MOOMkKEHNSA MOJIEKYIPHO-KHHETHYECKOM TeoprH. PasMepsl 1 Macca MOJIEKYJ M aTOMOB. BpoyHoBCKoe
KHHETUHECKOM nekenne. Jupdysus. CUiibl 1 SHEPTUS MEKMOIIEKYIISIPHOTO B3auMoIekicTeust. CTpoeHne Ta3000pasHbIX,
Teopuu. gﬂfam’m’m JKUJKUX U TBepAbIX Tesl. CKOpOCTH IBMKEHUS MOJIEKYIN U X U3MepeHue. MneanpHblit ra3. JlaBneHue rasa.
OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETUIECKOHN Teopuu ra3oB. Temmeparypa u ee usmepenue. ['azoBbie
3aKOHBI. AOCOJIOTHBIH HYJIb TEMIIEPaTYphl. TepMOIHHAMUYECKASI [IIKAJIA TEMIICPATYPhl. Y pABHEHUE COCTOSHHUS
ueaIbHOro ra3a. MoJssipHas ra30Bast MOCTOSIHHASL.
JlaGoparopHbie pabOTHI: HCCICOBAHNUE W300apHOr0 MpoLecca. 2
[IpakTHyeckue 3aHATHS -
Koncynpranuu -
CamocrosrenbHas padoTa oOyuaromuxcs: onbIT [leppena; cpeaHee 3HaUCHUE KBapaTa CKOPOCTH MOJICKYJI. 2
Tema 2.2. OchoBbl | Cozeprkanne yueOHOTO MaTepHaa 2 JP1-JIP 12
TepMOAUHAMHMKH. OCHOBHBIE TIOHATHA U ONpeeNeHU. BHYTpeHHS 3HEpTHusl CUCTEMbl. BHYTpeHHS 3Heprus HaeaJbHOro rasa.
Pabora u TemoTta kak pOpMBI iepeaadd 3ueprun. TermIoeMKocTh. Y AeabHas TEIIOEMKOCTh. Y paBHEHUE
TerutoBoro Oananca. [lepBoe
Havaio TePMOAMHAMUKH. AnrabatHbiid mporecc. [IpuHIn neictus TerioBoi MamuHbl. KI1J] TermoBoro
JBUTaTess. Bropoe Hawano TepMoIHaMUKH. XO0JIOMMIbHBIC MAIIUHEL. TemtoBble quratesid. OXxpaHa IPHPOIBL.
JlaGopatopHblie paboThI -
IIpakTrueckue 3aHsATHS -
Koncynpranuu -
CamocrosrenbHasi padoTa 00y4YaIOMKUXCsi: HEOOPATUMOCTb MPOLIECCOB B MPHUPOJIE. 1
Tema 2.3. CBoiictBa | CozmeprkaHue yueOHOTO MaTepuasa 2 JP1-JP 12
napos. 1 | Ucnapenue u xonnencauus. HachlmeHHbIH Dap 1 ero cBoiicTsa. AGCOMIOTHAS U OTHOCHTENLHAS BIAKHOCTh
Bo3ayxa. Touka pocsl. Kumenue. 3aBHCUMOCTB TeMIIEpaTyphbl KUIIEHUS OT JaBieHus. [leperpeTrlii map u ero
HCIIOJIb30BAHUE B TEXHUKE.
JlabopaTopHbie paboTHI -
[pakTryeckue paboThI -
Koncynpranun -
CamocrosTenpHas paboTa 00y4JaroIuxcs: IpHOOPHI IS ONPEACICHHUS BJIAXKHOCTH BO3AYyXa. 1
Tema 2.4. CpoiictBa | CojmepikaHue yueOHOT0 MaTepHaa 2 JP1-JIP 12

JKHIKOCTEN.

1

| XapaKkTepHCTHKA XKHUJKOTO COCTOSIHUS BenecTBa. [I0BEpXHOCTHBIHN CIION KUAKOCTH. DHEPTHS TOBEPXHOCTHOTO
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| cios. SIBneHus Ha T'paHUIIC )KUAKOCTH C TBCPAbIM TCJIOM. KaHI/IJ'IJ'IHpHI)Ie SIBJICHUA.

JlaGopatopHbie paboThI

IIpakTHueckue padoThI

Koncyapramum

CamocrosrenbHas padoTa 00ydaronxcs: CMa4lBaHHe. 1
Tema 2.5. CoiictBa | Conep:kaHue yueOHOTO MaTepuaia 2 JP1-JIP 12
TBEPIABIX TEJI. XapaKTepHUCTHKa TBEPIOTO COCTOSIHUS BEIIECTBA. YTIPYTHE CBOMCTBA TBEPIBIX Tel. 3aKkoH [ 'yka. Mexanndeckue
CBOMCTBA TBEPABIX TeJl. TermioBoe pacliupeHue TBEPABIX Tea U KuAKkocTed. [lnaBiaenue u Kpucrammsanus.
JlabGopaTopHbie pabOThI -
[IpakTuyeckue paboThl -
Koncynpranun -
CamocrosrenpHas paboTa o0yyaromuxcs: aMopQHBIC Tela ¥ KUAKHE KPUCTAILIBL 1
Pazpen I11. 28
DJIeKTPOAUHAMHKA
Tema 3.1. Coneprxanne yueOHOTO MaTepHaa 6 JP1-JIP 12
DleKTpUYecKoe 175
foJte. JIEKTPUUECKHE 3aps/ibl. 3aKOH CoXpaHeHus 3apsna. 3akoH Kynona. Dnexrpuueckoe nosie. HampspkeHHOCTh
anekTpuyeckoro nosst. [Ipunnun cyneprno3unuu nojeid. Pabora cui anexTpocTaTuueckoro mnoJst. IloTeniman.
Pa3HOCTh MOTEHIIMATOB. DKBUIIOTCHIIMAIBEHEIE TOBEPXHOCTH. CBsI3b MEXKTy HANIPSHKCHHOCTHIO U Pa3HOCTHIO
MOTEHIIHAIOB 3JIEKTPUICCKOTO MOJIAL. JJUIIEKTPUKU B 3TEKTpUIecKoM roie. [lonspru3anus AU3IeKTPHKOB.
IIpoBoxHuKH B 3nekTpudeckoM moie. KonmeHncaroprr. CoequHEHNE KOHACHCATOPOB B OaTapero. DHeprus
3apsKEHHOTO KOHACHCATOPA. DHEPTHS JIEKTPHICCKOTO TTOJIS.
JlaGoparopHbie paboThI -
IIpakTrueckue 3aHsITUS -
Koncynpranuu -
CamocrosrenbHas pabdoTa 00ydYalOMmuXcs: AIEKTPU3aNMs Tell; Tpaduueckoe H300pakeHNE SICKTPUISCKUX MOJICH. 2
Tema 3.2. 3aKoHBI Copepxanrie yueOHOro Marepraa 4 JP1-JIP 12
HOCTOSIHHOTO TOKA. | 1 | Vcnopus, HeoOX0aUMBIE JUIs BO3HUKHOBEHHS U HOJIEPKAHHS dIEKTpUdeckoro Toka. CUila ToKa ¥ IIOTHOCTh
Toka. 3akoH Oma s ygactka nernu 6e3 I/1C. 3aBUCHMOCTh 3JIEKTPUUYECKOTO COTIPOTUBIIEHUS OT MaTepurana,
JJIAHBI U TUTIOIHAAW IMMOTIEPEYHOTO CEYCHMA ITPOBOJTHUKA. 3aBI/ICI/IMOCTB DJICKTPUIECCKOT'O COITPOTUBJICHUA
MPOBOHUKOB OT TEMIIEPATYPhI. DIEKTPOABIIKYIIAsI CHJTa HCTOYHUKA TOKa. 3aKkoH OMa Ist TIOJTHOM LIEIH.
Coeaunenne mpoBOoAHUKOB. COeTMHEHNE NCTOYHUKOB JJIEKTPUIECKON dHEpruH B OaTapero. 3akoH J[xoyisi—
Jlenna. PaboTta 1 MOITHOCTP AJIEKTPHYECKOTO TOKA.
TennoBoe AEHCTBHUE TOKA.
JlabopaTopusie pabotsr: onpeaenenue D/]C 1 BHyTpEHHETO COITPOTUBICHHUS NCTOYHNUKA HATIPSIKEHUS; H3YUCHHE 4
TOCJICTIOBATENIHHOTO U TAPAIIICITFHOTO COSUHCHHS TPOBOTHIKOB.
[IpakTHyeckue 3aHATHS -
KoHcynbranumn -
CamocrosrenbHas paboTa 00ydJaromuxcs: CBA3b CHIIBI TOKA CO CKOPOCTBIO HAIIPABIEHHOTO ABWKCHHUS YaCTHII; 2
MIPAKTUYECKOE MPUMEHCHHE TEIUIOBOTO JCHCTBUS SJICKTPUIESCKOTO TOKA
Tema 3.3. Copepxanre yueOHOro Marepuaia 2 JP1-JIP 12

DJIeKTPUYECKHiT TOK
B Pa3iHYHbIX

DIEKTPUYECKUHN TOK B METaJIaX. DJIEKTPOHHEIH ra3. PaboTta BeIxoia. DIEKTPUICCKUN TOK B JICKTPOJIATAX.

Onekrpoaus. 3akonsl Papanes. [IpuMeHeHne 2IEKTPon3a B TEXHUKE. DIESKTPUUECKHM TOK B ra3axX U BaKyyMe.
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cpeaax. Honuzanus raza. Bunel razoBeix paspsinos. [lonstue o ma3me. CBoiCTBa U MPUMEHEHHUE DJIEKTPOHHBIX MMyYKOB.
CoOcTBeHHAS IPOBOAMMOCTD NOJTYIPOBOIHUKOB. [101yIPOBOJHUKOBBIC IPUOOPEIL.
JlaGopatopHble paboThI -
IIpakTHueckue padoThI -
Koncynpranun -
CamocrosTenbHas padoTa 00yJaroMUXCs: MPUMECHAS IPOBOMMOCTb MOJIYIPOBOIHUKOB. 1
Tema 3.4. Copepxannie yaeOHOro MaTrepuaia 2 JP1-JIP 12
MaruuTHoe noJe. BekTop uHAyKIMY MarHUTHOrO 1osis. JleiicTBre MarHUTHOT'O I10JIS Ha IIPSAMOJIMHEHHBIM IPOBOJHUK C TOKOM.
3akon Amriepa. B3aumozeiicTBue TokoB. MarHUTHBIN OTOK. PaboTa 1o mepeMenieHHIo MPOBOTHIKA C TOKOM B
MarHUTHOM I1oJie. JleiicTBHe MarHUTHOTO OIS Ha NBIKyIuiics 3apsan. Cuna Jloperna. OnpeaencHue yaeapHOTo
3apsga. Y CKOPHUTENH 3apsHKCHHBIX YaCTHIL.
JlaGoparopHbie paboTHI -
IIpakTrueckue 3aHsATUS -
Koncynpranuu -
CamocrosrenpHasi paboTa 00yUJaIOMUXCs: HIEKTPOU3MEPUTENFHBIC TIPHOOPHI 1
Tema 3.5. ConeprxaHue yueOHOTO MaTepUaia 2 JP 1-JIP 12
DJIeKTPOMArHUTHASL [ 35 B C 5
S —— JIEKTPOMArHATHAS HHAYKIUA. BuxpeBoe anekrpudyeckoe nosie. CaMOWHAYKI. DHEPTUS MATHUTHOTO TIOJISL.
JlaGopaTopHble paboThI -
IIpakTrueckue 3aHsITUS -
Koncyapranuu -
CamocrosrenpHas pabdoTa 00y4JarOMUXCs: OTKPHITHE SBICHHS MICKTPOMArHUTHOW WHAYKITUI;, MATHUTHBIH IMOTOK 2
Pasgen 1Y. 15
Konedanus u
BOJIHBI.
Tema 4.1. Coneprxanne yueOHOTO MaTepuaia 2 JP 1-JIP 12
Miﬁﬁgg:;;‘:‘e 1 | KonebarenbHoe NBHKEHHE. T'apmonundeckue konebanus. CBOOOIHbIC MEXaHWUECKUE KoeOaHus. JInHeitHbIe
MeXaHH4YeCcKHe KoyebaTeslbHbIe cucTeMbl. [IpeBpaienie sHeprun npu KonedaTeTbHOM ABKeHnH. CBOOO HbBIE
3aTyXamolme MeXaHndecknue Konebanus. BeiHykIeHHbIe MEXaHUUECKHe KoeOaHusl.
JlabopaTopHbie paboThI -
[IpakTuueckue 3aHsITHUs -
Koncynpranuu -
CamocrosTepHas padoTa 00y4JaroIIMXCcs: YCJIOBHs BO3SHUKHOBEHHUS CBOOOIHBIX KOJICOAHMI; PE30HAHC. 2
Tema 4.2. Yupyrue | ConepikaHue y4eOHOTO MaTepHaia 2 JP1-JIP 12
BOJIHBI. 1 | [Monepeunsie u MPOOILHBIE BOTHBL. XapaKTePUCTUKH BONHBL YPaBHEHHE TIOCKOH Geryiieii BOMHbL.
WnaTepdepennwst BouH. [TorsTre 0 aud)pakiuy BodH. 3BYKOBBIC BOJHBI. Y ITPa3BYK H €r0 MPUMEHEHIE.
JlabopaTopHbie paboTHI -
[IpakTuueckue 3aHsITHs -
Koncynpranun _
CamocTosTenpHast paboTa 00ydJaronxcs: CKOPOCTh 3BYKA. 1
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Tema 4.3.
DJIEKTPOMATHUTHBIE
KoJIe0OaHusl.

Copepxanrie yueOHOro Marepuaia

CBoOoHBIE 3JIeKTpOMarHUTHEIE KojieOanus. [IpeBpaleHne sHepruu B KojebaTenbHOM KOHTYpe. 3aTyXaromue
JJIEKTPOMarHUTHBIE KosieOaHus. [ eHepaTop He3aTyXalomuX JIeKTPOMAarHuTHBIX KojieOaHuil. BeiHy X IeHHbIE
anexTpuueckue konedbanus. [lepemennsiii Tok. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTHBHOE
COIIPOTUBIICHHS IIEPEMEHHOTO TOKa. 3akoH OMa /I 3JICKTPHUYECKOH [eTn IepeMeHHOTo Toka. Pabora n
MOIITHOCTH ITepeMeHHOTo ToKa. ['eneparopsr Toka. TpanchopmaTopsl. Toku BeIcOKOH 9acTOTHL. [lomydenue,
nepesiada M paclpeelIcHue IEKTPOIHEPTHHL.

JIP1-JIP 12

JlaGopatopHbie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHA

Koncynpranun

CamocrosrenbHas padoTa 00yJarOMUXCs: aHAIIOTHSI MEXITy MEXaHUICCKUMHU U AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU,
aBTOKOJIeO0aHUs; 3 PEKTUBHOE UCIIOIH30BAHHE HJICKTPOIHEPTHU

Tema 4.4.
DJIeKTPOMArHUTHbIE
BOJIHBI.

Conepxanue yueOHOro MaTepuaia

1 DJIEKTPOMArHUTHOE TI0JIE KaK 0COOBIH B MaTepHu. DJIEKTPOMarHuTHEIE BOJIHBL. Bubpatop I'epuia. OTKpHITHIN
KosiebaTenbHbIi KOHTYp. M300peTenue paauo A. C. ITonoseiM. [TousTre 0 paguocsssu. [IpumeneHue
JJIEKTPOMAarHUTHBIX BOJIH.

JIP1-JIP 12

JlabopatopHblie pabOTHI

IIpakTrueckue 3aHsITUS

Koncynbranumn

CaMocTosTelIbHas pa60Ta 06yqalou_u/1xca: Pa3BUTHUEC CPCACTB CBA3H.

Paszgen Y. Onruka.

Tema 5.1. [Ipupona
cBeTa.

Copepxanre yueOHOTO MaTepuaia

1 CKOpOCTB PacrpoCTpaHCHUs CBETA. 3aKOHBI OTpaKCHUA U IPCJIOMIICHHA CBCTA. IlomHoE OTpaKCHUeC. JInH3EL
I'na3 kak onTHYecKas CUCTEMA.

JIP1-JIP 12

JlaGopaTopHble pabOThI: K3MEPEHHE TOKA3aTENsI IPETOMIIEHHS CTEKIIA.

HpaKTI/I‘{eCKI/IC 3aHATHA

Koncynpranuu

CamocrodrenbHas paboTa 00yyaromuxcs: KOPITyCKyJIsIpHast U BOJTHOBAask TEOPUH CBETA; IIOCTPOCHUE H300pakeHNs B
JIMH3E; ONTHYCCKHIE TPUOOPHL.

Tema 5.2. BoatHoBBIE
CBOJiCTBa CBeTA.

CopepxaHre yueOHOro MaTepraa

JIP1-JIP 12

Wnrepdepenuns cBera. KorepeHTHOCTH CBETOBBIX Jiyueil. IHTepdepeniys B ToHKNX ieHKax. [Toigocel paBHOH
tonuuHbl. Kosibna HetoTona. Mcnons3oBanue nurepdepeHnny B HayKke U TexHuke. Jndpaknus csera.
Judpakius Ha ey B napaienbHbIX dydax. Judpakunonnas pemerka. Ilonstue o ronorpadun. [onsipusanus
nonepeyHsix BoiH. [lonspusanus ceera. [IBoliHoe nyuenpenominenue. [onspounsl. Jucnepcus cseta. Buabt
cnekTpoB. CriekTpsl ucityckanus. CeKTpsl MOTTIOIEHHUS.

VYipTpaduoneroBoe n nHPpaKpacHoe n3nyueHus. PeHTrenoBckue myun. VIx npupona u cBoiicTsa.

JlaGopatopHble paboThl: H3yueHue HHTephepeHINY U Tu(paKIuy CBETA.

HpaKTquCKI/IG 3aHATHA

Koncynpranuu

CamocTtosTenpHast paboTa 00ydJaromuxcs: HHTePPEPEHITNST MEXaHHIECKUX BOJH; TU(PAKIU MEXaHHUECKHUX BOJIH;
YCTPOMCTBO PEHTICHOBCKOM TPYOKH.

Pa3gen Y. OcHoBbl
cnenuaJbHOMH
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Teopuu
OTHOCHUTEJbHOCTH

Tema 6.1. D1eMeHTHI
Teopuu
OTHOCHTEJIbHOCTH

Copepxanre yueOHOro MaTepuaia

1 | MiHBapuaHTHOCTH MOJYJISl CKOPOCTH cBeTa B BakyyMe. [loctynarer Ditnnrreiina. [IpoctpaHcTBo 1 Bpems
CHELMAIbHOW TEOPHH OTHOCHTEILHOCTH. CBSI3b MacChl M SHEPIHU CBOOOTHOHN JacTHIbl. DHEPTHsI HOKOSL.

JP1-JIP 12

JlabopaTopHbIie pabOTHI

HpaKTI/I‘{eCKI/Ie 3aHATHA

Koncynpranumn

CamocrosTenpHas paboTa o0yJaromuxcs

Pazngen YII.
DJ1eMeHTbI
KBAHTOBOM (PM3MKH.

Tema 7.1.
KBanToBas onTuka

Coaeprkanue yueOHOr0 MaTepuaia

1 | Tennosoe uznyuenue. Pacnpeenenue SHEpruH B CIEKTPe aGCOMOTHO YepHOro Tena. KsanToBas runoresa
[Tnanka. @otonsl. Buemnuii portosnextpryeckuii 3¢ dext. BuyTpennuii potoaddekr. Tumsl poTor1eMeHTOB.
JaBnenue ceta. [loHsTHE 0 KOPNYCKYJISIPHO-BOJHOBOM NPUPOJIE CBETA.

JIP1-JIP 12

JlabopatopHble pabOTHI

IIpakTrueckue 3aHsTUs

KoHncynpranumn

CamocrosTenbHast paboTa 00yJaromuxcst

Tema 7.2. ®Puznka
aToma

Conepxanue yueOHOTro Marepuaia

Pa3BuTHe B3IJIJ0B Ha CTPOSHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoJa. SlnepHas Moaenb
atoma. OmeiTel J. Pesepdopaa. Moaess atoma Bogoposa mo H. Bopy. I'unotesa ae bpoiins. CooTHoIeHUe
HeonpeneneHHocTel [ eiisendepra. KBaHTOBBIE reHEPaTOPHL.

JIP1-JIP 12

JlaGoparopHbie paboThHI

IIpakTrueckue 3aHsTUS

Koncynpranuu

CamocrosTenpHas paboTa o0yJaromuxcs

Tema 7.3. ®Puznka
aTOMHOTIO sifIpa.

ConepkaHue yueOHOro MaTepuaia

EcTtecTBenHas paiMOaKTUBHOCTD. 3aKOH paJMOaKTUBHOTO pacnazaa.. Dddext Baunosa —Yepenkona. CtpoeHune
aToMHOTO si7apa. JledekT Macchl, SHepPTUs CBSI3U U yCTOWIHBOCTh AaTOMHBIX siJiep. SIaepHble peakiuy.
HckyccTBeHHas paluoakTUBHOCTD. Jlenenue Tskenbix anaep. Llennas saepHas peakuus. Y mpasiseMas LenHas
peakuus. SAnepHsiil peaktop. [loydeHue paiuoakTUBHBIX U30TOIMOB U UX NMpUMeHeHue. buonoruyeckoe
JICCTBHE PaIMOAKTHBHBIX M3JIyUYeHHH. DIeMEHTapHBIC YaCTHIIBL.

JIP1-JIP 12

JlabopaTopHbie paboTHI

[IpakTHueckue 3aHsATUs

Koncynpranuu

CamocrosTenbHasi paboTa 00yJaromuXCs

HUTOI'O:
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IHHEPEYEHbBb TEM, BBIHOCUMbBIX HA CAMOCTOSTEJIBHOE U3YYEHHUE

Ne Tema Conep:xxanue Broxxke dopma ®opma
n/n CAMOCTOSATEIbHOMI T OTYETHOCTH 110 KOHTPOJIA
padoThI (BONpPOCHI U BpemMe 3aJJaHUIO0
3ajjaHusl, BLIHOCUMbIe | HH Ha
HA CAMOCTOSITEJIbHOE | BbINOJ
H3yuyeHue) HEeHUe
3alaHu
|
Pa3nen |. Mexanuka
1 Tema 1.1. CrniocoOsl onucanus 1y CocraBnenue [TucbMeHHbIH
Kunematuka JIBIDKCHUS OTIOPHOTO
KOHCIIEKTa
2 CxkopocTb 1pu 1y KoncnektupoBanue | IlncbMeHHBII
JBUKEHUH C TEKCTa
MOCTOSTHHBIM
YCKOpPEHUEM
3 Tema 1.2. 3akoHbI MarepuanbHas TOUKa 1y OTtBeThl Ha [TucbMeHHbIH
Mmexanuku HoroTtona KOHTPOJIbHBIE
BOIIPOCHI
4 Tema 1.3. 3akoHbI Ycmexu B OCBOCHUU ly IToaroroBka YcTHBIN
coxpaHeHHs B KOCMHYECKOTO YCTHBIX COOOIIEHUN
MeXaHHMKe MPOCTPAHCTBA
5 Ornpenenenne padboTHI, lu CocraBnenue [TucemenHbIi
eIMHULIA PA0OTHI KOHCIIEKTa
Pazgen |l. MoJsiekyasipuas ¢pusuka. Tepmogunamuka
6 Tema 2.1. OcHOBBI Omert [leppena lu KoncnektupoBanue | [IuceMeHHBII
MOJIEKYJISIPHO- TEKCTa
KHHeTHYeCKOM
7 Teopun. Uaeanbusblii | CpeHee 3HaUCHHE lu CocraBnenue IInceMeHHBIN
ras. KBaJipaTa CKOPOCTH OTIOPHOTO
MOJIEKYJI KOHCIIEKTa
8 Tema 2.2. OcHOBBI Heob6paTumocTb 1y CocraBienue ITuceMeHHBIH
TEPMOIMHAMUKHI MIPOIIECCOB B MPUPOJIC OIIOPHOTO
KOHCIIEKTa
9 Tema 2.3. CoiictBa | [IpuGops! s 1y Koncnektuposanue | [IncbMeHHBII
napoB OTIpEICTICHUS BIAKHOCTH TEKCTa
BO3/lyXa
10 | Tema 2.4. CBoiictBa | CMaunBaHue 1y [ToaroroBka YcrHbIi
JKHJIKOCTER YCTHBIX COOOIIEHUN
11 | Tema 2.5. CBoiictBa | AMopdHBIe Tena u lu Co3nanue VYceTHbII
TBEPABIX TeJ JKUJKHE KPUCTAILIIBI Mpe3eHTalnl
Pa3nea |11. DuexkTpoannammnka
12 | Tema 3.1. DJeKTpU3aus Tei lua CocraBienue IIucrMeHHbIH
DileKTpuyecKoe OTIOPHOTO
noJie KOHCIIEKTa
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13 I'padpuaeckoe lu Koncnektupoanue | IluchbmMeHHBII
n300pakeHue TEeKCTa
DIIEKTPUYECKUX IOJIeH
14 | Tema 3.2. 3akoHbI CBs13b CUIIBI TOKA CO lu KoncnektupoBanue | IIncbMeHHBIN
NMOCTOSTHHOT'O TOKA CKOPOCTBIO TEKCTa
HaIpaBJICHHOTO
JIBUKEHUS YaCTHUI]
15 [TpakTnueckoe lyg Cosnanue YcTHBIIT
MPUMEHEHHE TETUIOBOTO MpEe3eHTaLUM
NEUCTBUA
AIEKTPUUYECKOTO TOKA
16 | Tema 3.3. [TpumecHas (| KoncnektupoBanue | [IucbMeHHBIH
DJIeKTPUYECKHI TOK | TIPOBOJIUMOCTD TEKCTa
B Pa3JIMYHbIX MOJTyIPOBOIHUKOB
cpenax
17 | Tema 3.4. DNeKTpOU3MEpPUTEIIbHBIE lu CocraBnenue [TucbMeHHBIH
MarnuTHoe noJie prOOpPHI KOHCIIEKTa
18 | Tema 3.5. OTKpBITHE SBJICHUS 1ug IToaroroska VcTHBI
DJIEKTPOMATrHUTHASL | DJICKTPOMAarHUTHON YCTHBIX COOOIICHHIMA
HHIYKIUS WUHIYKIHH
19 MarHuTHbII NOTOK ly OtBetbl Ha Bonpockl | [IucbMeHHbIH
Paznen Y. Kosiebanusi u BOJIHbBI
20 | Tema 4.1. Ycnosus lu CocraBnenue IInceMeHHBIN
MexaHu4veckue BO3HUKHOBCHUS KOHCITEKTa
KoJIeOaHu s CBOOOIHBIX KONIEOaHMIA
21 Pe3onanc ly Cosmanue VcTHBII
Mpe3eHTalMI
22 | Tema 4.2. Yupyrue | CkopocTh 3ByKa 1uq CocraBienne [TucsrmMeHHbIH
BOJIHBI. OMOPHOTO
KOHCITEKTa
23 | Tema 4.3. AHajorus Mexmay lg Urenue u nepeckas YcrHbBII
DJIEKTPOMATrHUTHbIE | MCXaHUICCKUMH H TEKCTa
KoJiedaHust AIIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMHU
24 ABTOKOIC0aHUS 1y OtBeThI HA [TucemeHHbIM
KOHTPOJIbHBIE
BOIIPOCHI
25 DddexTuBHOE 14 Coznanne YcrHbIit
UCIIONIb30BaHUE Mpe3eHTaIMi
AIIEKTPOIHEPT U
26 | Tema 4.4. Pa3zButue cpencts cBsizu ly IToaroroska VcTHBIIT
JJIeKTPOMATrHUTHBIE YCTHBIX COOOIICHHM
BOJIHBI
Pa3nen Y. OnTtuka
27 ‘ Tema 5.1. Ilpupoaa ‘ KopnyckynsipHas u ‘ ly ‘ Urenue u nepeckas | YcTHBIT
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cBeTa BOJIHOBAsl TECOPUH CBETA TeKCTa
28 [Toctpoenue 1lu OTBeTHI HA [MuceMeHHbII
NU300paKeHMs B JIMH3E KOHTPOJIbHBIE
BOTIPOCHI
29 OnTuueckue mpuOOpsI lu Coznanue VYcTHbii
Mpe3eHTalMI
30 | Tema 5.2. BornoBbie | MaTepdepenms lu CocraBiieHue [MuceMeHHBI
CBOliCTBa cBeTa MEXaHUYECKUX BOJIH KOHCIICKTa
31 Hudpakmms lu CocraBnenue [TucbMeHHBIH
MEXaHUYECKUX BOJIH KOHCIIEKTa
32 YerpoiictBo 1y CocraBnenue [TucbMeHHbIH
PEHTTE€HOBCKOU TpyOKH OIIOPHOTO
KOHCIICKTa
UTOIO: | 324
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HEPEYEHD JIABOPATOPHBIX PABOT

Tema Homep Tema padoTsl
JadopaTopHoii
padoThI

Pa3nen Il. Monekyasipuasi pusuka.

Tepmoaunamuka

Tema 2.1. OCHOBBI MOJIEKYJISIPHO- 1 HccnenoBanue n3o6apHOTro

KMHETUYECKOM Teopuu. MneanbHsli ras. rpouecca

Pazpea Ill. Dnekrpoaunamuka

Tema 3.2. 3aKOHBI IOCTOSIHHOTO TOKa 2 Omnpenenenne 3/1C n
BHYTPEHHEIO CONPOTHUBIICHUS
HCTOYHUKA HAIIPSKEHUS

3 N3ydeHnue nocneaoBaTeabHOro u

[IapaAJUIEIBHOTO COEAMHEHHUS
IIPOBOJHUKOB

Paznen Y. OnTuka

Tema 5.1. Ilpupona cBeta 4 H3mepenne nokazarens
MIPEIOMJIEHUS CTEKIIa

Tema 5.2. BosiHOBBIE CBOMCTBA CBETA ) W3zydenne natephepeHnn u
auQpakLuy cBeTa

UTOro 10
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TEMbBbI PE®EPATOB

« AnnbTEepHATUBHAS DHEPTETUKA.

* N30Tomnsl. [IpuMeHenne pagnoakTHBHBIX H30TOIIOB.

* Tudpaxius B HaIeH KU3HH.

* JKunkue kpucrauisl.

* Kitaccugukanys u xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHULL.

M HaBCpHBIe TCXHOJIOTHH U UX HCIIOJIb30BAHUC.

° MGTOI[BI Ha6JIIOI[€HI/ISI N PCrucCTpann paanOaKTHBHBIX HSJIy‘{CHI/Iﬁ H 9aCTHII.

* ONTUYeCKue SIBJICHUS B IPUPO/IE.

* [lepeMeHHBIN NIEKTPUUECKUI TOK U €T0 IPUMEHEHHUE.

* [Ina3zmMa — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

* [IpumeHeHme KUAKUX KPUCTAIIIOB B IPOMBIIIUICHHOCTH.

* [IpumeHeHue A1epHbIX PEaKTOPOB.

* [Ipupona peppomarnerusma.

* [IpoGembl PKOJIOTHH, CBSI3aHHBIE C UCMOIB30BAHNEM TETNIOBBIX MAIIIMH.
* [IpousBocTBO, IEpeaya 1 UCIIOJIb30BAHUE JIEKTPOIHEPTUH.

* ®ororddexr. [Ipumenenue siBnenus Gporoaddekra.

* [lIxana 31eKTpOMarHuTHBIX BOJIH.

® QHGKTPOHHEUI IMPpOBOAMMOCTDb MCTAJIJIOB. CBerHpOBOI[I/IMOCTB.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIBHOCTH

CTYJIEHTOB

Beenenne

YMeHus TOCTaHOBKY IeJIel ACSITeIbHOCTH, TUTAHUPOBAHUSI COOCTBEHHOM
JIEeATEIbHOCTH JJI JOCTHKEHUSI IIOCTABIICHHBIX LIEJIEH,

IIPEABUICHUSA BO3MOXKHBIX PE3yJIbTATOB 3TUX JACHCTBUN, OpraHU3aLUU
CaMOKOHTPOJISI U OLICHKHU MOJTYYEHHBIX PE3yIbTaTOB.

Pa3Butue crmocoOHOCTH SICHO M TOYHO U3J1araTb CBOM MBICIH, JIOTUYECKH
000CHOBBIBaTh CBOIO TOUKY 3pEHHs, BOCIIPUHUMATh U aHATU3UPOBAThH
MHEHUS COOECEIHUKOB, IPU3HaBasl IPaBO JIPYroro YeJIOBEKa Ha HHOE
MHEHHE.

[TpousBenenne u3mepeHus (HU3NYECKUX BEIUYHH U OIICHKA TPAHULIBI
MOTPEUIHOCTEN U3MEPEHUM.

IIpencraBnenue rpaHuLbl HOTPEMIHOCTEN U3MEPEHUH IIPH TOCTPOCHUH
rpaduKoB.

YMeHue BpIcKa3bIBaTh T’UIOTE3BI )11 00BICHEHUS HAOII0JaeMbIX
SIBJICHUU.

YMenue npeanaraTte MOJEIU SIBJICHUM.

Yka3zaHue rpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

N350%keHne OCHOBHBIX IIOJIOKEHUN COBPEMEHHOW HayYHOU KapTHHBI
Mupa.

[TpuBeneHne MPUMEPOB BIUSHUS OTKPBITHN B (PM3UKE HA TIPOTPECC

B TEXHUKE U TEXHOJIOTMH IIPOU3BOJICTBA.

Vcnonp3oBanue MHTEpHETA U1 OMCKA HHPOPMALIUU

1. MexaHuka

Kunemamuxa

[IpencraBieHne MEXaHUYECKOTO IBUKEHHUS T€Jla YPABHEHUSIMU
3aBUCUMOCTH KOOPAMHAT U MPOEKIMEN CKOPOCTH OT BPEMEHH.
[IpencraBneHne MEXaHMUECKOTO IBMXKCHUS Tesia rpagukaMu 3aBUCUMOCTH
KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHH.

Ornpenenenne KOOpAMHAT MPONUEHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tela
1o rpadukam 3aBUCUMOCTH KOOPIUHAT U MPOEKIUN CKOPOCTH OT BPEMEHHU.
Ornpenenenne KOOpAUHAT MPOUEHHOTO MTyTH, CKOPOCTH U YCKOPEHUS Tela
10 YPABHEHUSAM 3aBUCUMOCTU KOOPJAMHAT

Y MPOEKIUI CKOPOCTU OT BPEMEHHU.

IIpoBenieHrE CPAaBHUTENBHOTO aHAIN3a PABHOMEPHOTO U
PaBHONEPEMEHHOTO IBUKEHHUI.

Yka3aHue UCTOJIb30BAHMS NTOCTYNATEIBHOIO U BPAIlaTEIbHOIO IBUKEHUN
B TEXHHKE.

[TproOperenue omnbiTa paboThl B TPYTIE C BHIMOTHEHHEM Pa3TUYHBIX
COIMAIIBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKIIUU

JUISL SKCIEPUMEHTAIBHOTO ONPEAETICHUS KHUHEMAaTHYECKUX BEJU-

YUH.

[Tpeacranenne nHGOPMAIINH O BUIaX ABUKEHHUS B BUJIEC TAOJIUIIBI

3akonvl mexanuxu
Hviomona

OO0bsiCHeHHE JeMOHCTPAIIMOHHBIX YKCIIEPUMEHTOB, MTOATBEPKIAIOIINX
3aKOH UHEPILUH.

N3mepenne macchl Tena.

N3mepenne cuiibl B3aMMOICHCTBHS TEN.

BrruncieHue 3Ha4e€HUS CHII IIO0 U3BECTHBIM 3HAYECHHUIM Macc
B3aUMOJICCTBYIOIIMNX TEJl U UX YCKOPEHUM.

Brruncienue 3Ha4eHUS yCKOpeHI/Iﬁ TECJI 110 U3BECTHBIM 3HAYCHUAM
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JIEUCTBYIOIIUX CUJI U MacC TeJ.

CpaBHEHME CUJIBI ICUCTBUS U IPOTUBOACHCTBHS.

[IpumeHeHue 3aKk0HAa BCEMUPHOTO TATOTEHUS MPU pacueTax CUI U
YCKOPEHHUH B3aUMOJICUCTBYIOIIUX TEII.

CpaBHeHUE YCKOpPEeHHsI CBOOOTHOTO MajieHus Ha iaHeTax ColHeuHOU
CHUCTEMBI.

Brigenenue B TeKCTe yaeOHUKA OCHOBHBIX KaTErOpUil HAYYHOH
nHpopmanuu.

3akonul COXPAHERUA 6
MexXaruKke

IIpuMeHeHne 3aKk0Ha COXPaHEHUS UMITYJIbCA JUUIS BBIYUCIICHUS U3MEHEHUI
CKOPOCTEH TeJl IPU UX B3aUMOJICUCTBUSX.

N3mepenue paboThl CUil U U3MEHEHUE KMHETUYECKOM SHEPruu Tela.
Boruncnenue paboThl CHJI U U3MEHEHUSI KHHETUYECKOM SHEepTrun

Tena.

Brluncnenne noTeHIHAIbHOM SHEPTUHU TEN B TPABUTALIMOHHOM TIOJIE.
OnpeneneHne MOTCHIHATLHOM YHEPTUH YIIPYTO JOPMUPOBAHHOTO
TeJa Mo U3BECTHOU JedopMaIii U KECTKOCTH Tea.

[IpruMeHeHne 3aK0OHa COXPaHEHUsI MEXaHUYECKOW SHEPTUHU MPU pac-
YyeTax pe3yiabTaTOB B3aUMOJICHCTBHI TeJl IPaBUTAIMOHHBIMU CHUJIA-

MU U CUJIaMU YIIPYTOCTH.

VYkazaHue rpaHul] NIPUMEHUMOCTH 3aKOHOB MEXAHUKH.

VYkazanue y4eOHbIX AUCLUILINH, IPH U3yUYEHUH KOTOPHIX UCHOJIB3YIOTCS
3aKOHBI COXPaHEHHUS

MouJiekyJisipHas pu3NKa ¥ TEPMOANHAMHKA

OcHo6bl MONEKYPAPHO-
KUHEeMmu4ecKol meopuu.
Hoeanvuwviu 2as.

BeinonHenue skcnepuMeHTOB, CIyKalux i 000CHOBAHUS
MOJIEKYJIsIpHO-KuHeTH4eckoi Teopun (MKT).

Pemenue 3a1a4 ¢ IpMMEHEHUEM OCHOBHOTO YPaBHEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU T'a30B.

OnpezneneHye napaMeTpoB BEIECTBA B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBaHUU ypaBHEHUS COCTOSIHUS MJI€aIbHOIO ra3a.

Onpeznenenye napaMeTpoB BEIIECTBA B Fa3000pa3HOM COCTOSIHUU

U IPOUCXOASIIUX npoueccoB no rpadukam 3asucumoctu p (T), V (T), p
(V).

DkcnepumenTanbHoe uccienosanue 3apucumoctu p (T), V (T), p (V).
[TpencraBienue B BUE TpagKOB H30XOPHOTO, U300apHOTO U
U30TEPMHUECKOTO MPOLIECCOB.

Brruncnenue cpeiHel KHHETUYECKOW SHEPTUU TEIUIOBOTO JBUKCHUS
MOJIEKYJI I10 U3BECTHOM TeMIepaType BEIIeCTBA.

Bricka3piBaHue rUnoTe3 1j1si 00bsCHEHUs HaOII01aeMbIX SBJICHHMA.
VYkazaHue rpaHuil IPUMEHUMOCTH MOJIENIN «HJI€aIbHBIN a3 U 3aKOHOB
MKT

OcHogbl mepMOOUHAMUKU

H3MepeHne KoIrMuecTBa TETUIOTHI B MMPOIIECCAX TEIUIOTIepeTadH.

PacueT konMuecTBa TEmI0ThI, HEOOXO0AUMOTO ISl OCYIECTBICHHS
3aJJaHHOTO TMpolEecca ¢ Teronepenaded. Pacuer namMeHeHns: BHyTpEHHER
SHEPIuu Tel, paboThl U MepeaHHOTO KOJIUYECTBA TETJIOTHI

C HMCITOJIb30BaHUEM TIEPBOTO 3aKOHA TEPMOIMHAMHUKH.

Pacuet paboTbl, COBEpIIEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Brrauciienue paboThl ra3za, COBEpIICHHOW MTPH U3MEHEHUN COCTOSHUS 110
3aMKHyTOMY 1MKITy. Beraucnenne KITJ[ npu coBepuiennu

ra3om paboThI B Iporieccax M3MEHEHHS COCTOSIHHS 110 3aMKHYTOMY
muKiTy. OObsCHEHUE TPUHIIUTIOB JCHCTBUS TEIUIOBBIX MAIIHH.
JleMoHCcTpanus poiu GU3NKU B CO3IaHUN M COBEPIICHCTBOBAHUN
TEIUIOBBIX JIBUTATEIICH.
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W3n0xeHne CyTH SKOJIOTHIECKHUX MPo0sieM, 00YCIOBICHHBIX paboToi
TEIUIOBBIX JBUTaTeNIed U MPEUI0KEHUE ITyTH UX PELICHHUS.

Yka3zaHnue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.

YMeHue BecTu AUAJIOr, BBICIYIIMBATE MHEHUE ONIIIOHEHTA, y4acTBOBATh B
JIMICKYCCHH, OTKPBITO BBIPAXKaTh U OTCTauBaTh CBOIO TOUKY 3PEHHUS.
VYka3zaHue y4eOHbIX JUCLUUIUINH, IPU U3YYEHUH KOTOPBIX UCIOJIb3YIOT
y4ueOHbIi MaTepuan « OCHOBBI TEPMOIUHAMUKHU

Ceoticmsa napos,
JHcuoKocmert U meepovix
men

H3mepenue BIaXXHOCTU BO3yXa.

Pacuer kommuecTBa TEIUIOTHI, HEOOXOAUMOTIO JUISl OCYIIECTBICHHS
Ipouecca Iepexoa BeIecTBa U3 OJHOTO arperaTHoOro COCTOSIHUS B
JIpyroe.

OKCIEpUMEHTAILHOE MCCIIEI0BAHUE TEILIOBBIX CBOKMCTB BELIECTBA.
[TpuBeneHre MPUMEPOB KANMMJUIAPHBIX SBJICHUN B OBITY, IPUPO/IE,
TEXHHUKE.

HccenenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX Tell. [Ipumenenue
(bu3nUecKux MOHITUN U 3aKOHOB B yUeOHOM MaTepuaie
npo(eCCHOHATBHOIO XapaKTepa.

Hcnonb3oBanue MHTepHeTa /U1 OMCKa MHPOPMALUK O pa3paboTKax
Y IPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHajIoB

3. DJIeKTPOJAMHAMHUKA

dnexmpocmamuka

Breraucnenue cun B331/IMOIIGI7[CTBPI$I TOYCUHBIX JJICKTPUUYCCKUX 3a-

PAIOB.

Brruncnenue HanpspKEHHOCTH 3JIEKTPUYECKOTO OIS OHOTO U He-
CKOJIBKMX TOYEYHBIX JIEKTPUUECKUX 3aPsI0B.

Breraucnenue MOTCHIMAJIA SJICKTPUYCCKOT'O ITOJIsI OAHOI'O U HECKOJIbKHUX
TOYEUYHBIX DJIEKTPUYECKUX 3apsA0B. MI3MepeHne pa3HOCTH TOTEHIMAIIOB.
N3mepenne SHepruu 3JIEKTPUYECKOrO MOJIS 3apsSKEHHOTO KOHJEHCATOPA.
Beruncnenue 3HEpruu 3JIEKTPUIECKOrO MO 3apsyKEHHOI0 KOHIEHCATopa.
Pa3paboTka niaaHa 1 BO3MOKHOM CXeMbl JEHCTBHUI 3KCIIEpUMEHTAILHOTO
OIIpEEICHUS IIEKTPOEMKOCTH KOHACHCATOPA U AUDIIEKTPUUECKOU
IIPOHUIIAEMOCTH BEILIECTBA.

IIpoBeneHne CpaBHUTENBHOIO AHAJIN3a TPABUTALIMOHHOIO U
AIEKTPOCTATHYECKOTO MOJIEH

[locmosnnvin mox

M3mepenne MOIIHOCTH 3JIeKTprudeckoro Toka. Msmepenne 5/1C n
BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

BrlnonHeHne pacyeToB CUIIBI TOKA U HAIIPSKEHUHN HA Y4acTKax
anekTpuyeckux temnei. O0bsCHEHUE Ha IPUMeEPE IIEKTPUUECKON

nen# ¢ AByms ucrounnkamu toka (31C), B KakoM ciTydae UCTOUHUK
AIIEKTPUYECKON SHEPTUU paboTaeT B pexKUMe reHepaTopa, a B KaKOM — B
peKuMe MoTpeduTeNs.

Ornpenenenne TeMIepaTypsl HUTH HakaJnBaHus. M3mMepenue
AIIEKTPUYECKOTO 3apsiia JJIEKTPOHA.

CHsTHE BOJIBTAMIIEPHON XaPAaKTEPUCTUKHU JUOJIA.

IIpoBeneHre CpaBHUTENBHOIO AHAIN3A ITOJIYIIPOBOAHUKOBBIX JUOJ0B U
TPUOJIOB.

Hcnonb3oBanue MHTEpHETA /U1 TOWCKAa MHPOPMALIMH O TIEPCIIEKTUBAX
Pa3BUTHS OJYIIPOBOTHUKOBOM TEXHUKH.

Y cTaHOBKA IPUYHUHHO-CIIEICTBEHHBIX CBSA3EH

Macnummnuvie senenus

N3mepenne nHAYKIIMA MarHUTHOTO TOJIs. Beraucienue cui,
IIGfICTBYIOHlHX Ha HpOBOI[HI/IK C TOKOM B MArHUTHOM II0JIC.

Brruncnenne cui, AEMCTBYIONIUX HA JIEKTPUUECKUIN 3apsiil, IBUKYIIUHACS
B MAarHuTHOM IIOJIC.
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Uccnenoanue sABIEHUN 3IEKTPOMATHUTHON MHAYKLIMHU, CAMOMHIYKIUH.
Brrunciienue sHepruu MarHuTHOTO TOJISL.

OObsICHEHHE TPHUHIINTIA CUCTBUS ICKTPOABUTATEIS.

OO0BsicHeHHEe TPUHITUIIA JCHCTBUS FeHEpaTopa JIEKTPUIECKOT0 TOKa

U DJIEKTPOU3MEPUTEIBHBIX MPUOOPOB. OOBSICHEHNE IPUHIIHUIIA JCHCTBHS
Macc-criekTporpada, yCKOpuTeIen 3apsHKeHHBIX YaCTHII.

OObsicHEHHE POIM MArHUTHOIO NOJIs1 3EMJIU B )KU3HU PACTCHUH,
JKUBOTHBIX, YEIIOBEKA.

[IpuBenenre mMpuMEpPOB MPAKTUUECKOTO TPUMEHEHUST U3YUEHHBIX
SIBJICHHH, 3aKOHOB, IPUOOPOB, YCTPOHCTB.

[IpoBenieHrE CPAaBHUTENBHOTO aHAIN3A CBOMCTB 3JIEKTPOCTATHYECKOTO,
MarHUTHOTO U BUXPEBOTO AJIEKTPUUECKUX TTOJIEH.

OO0ObsicCHeHHE HA TIPUMEPE MAarHUTHBIX SBIICHUH, TOYeMy (U3HKY

MOYKHO PacCMaTpUBaTh KaK METAAUCIUILUIMHY

4. KoJse0aHus ¥ BOJHbI

Mexanuueckue konebanus

HccnenoBaHue 3aBUCUMOCTH NEPHOAA KOIeOaHUH MaTeMaTHYECKOTo
MasiTHUKA OT €0 JJIMHBI, MACChl U aMIUIUTYAbI KOJIEOaHUI.
HccnenoBaHue 3aBUCUMOCTH NIEpHOAA KoJleOaHUi rpy3a Ha MPYKHUHE OT
€ro Macchl 1 JKECTKOCTH IIPY>KUHBL. Beluncienue nepuoaa

KoJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA [0 U3BECTHOMY 3HAYEHHUIO

€ro JJI1HbL. Berunciaenue nepuoja kojaebaHuii rpys3a Ha Mpy>KUHeE 10
U3BECTHBIM 3HAYEHUSAM €0 MACChI U KECTKOCTHU IIPYKUHBI.

BripaboTka HaBBIKOB BOCIPUHUMATh, aHAJIM3UPOBATh, IepepadbaThiBaTh U
HpPeIbsBIATh UHOOPMAIMIO B COOTBETCTBUU C ITOCTABICHHBIMHU 33a4aMH.
[TpuBeneHre npUMeEpPOB aBTOKOJIE0ATEIbHBIX MEXaHUUECKUX CUCTEM.
[TpoBenenue kiaccuukanuu Koiebanui

Ynpyeue eonnol

W3mepenue IMHBI 3BYKOBOI BOJIHBI IO pe3ysbTaTaM HaOIt0JeHUI
UHTEpEPEHIH 3BYKOBBIX BOJIH.

Habmtoienue u o6bsicHeHne SBJICHUN HHTEpPEepeHInu U Tudpakun
MEXAHUYECKUX BOJIH.

[IpencraBnenue obaacTeil mpuMeHEHHs yIbTPa3ByKa U MEPCIIEKTUBBI €r0
UCIOJIb30BAaHUS B pa3IMYHBIX 001aCTAX HAYKH, TEXHUKH,

B MEIMIIMHE.

W3n0xeHne CyTH SKOJIOTHYECKUX MPOo0IIeM, CBA3aHHBIX C BO3JEHCTBUEM
3BYKOBBIX BOJIH Ha OpPraHM3M 4eJOBeKa

OnexmpomacHumuule
Konebanus

HaGnronenue ocruyuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI

TOKa B IICIIN.

N3mepenue 21eKTpOEMKOCTH KOHIeHcaTopa. M3Mepenne MHIyKTUBHOCTb
KaTyIIKH.

HccnenoBanue sBIEHUS MIEKTPUIECKOTO PE30HAHCA B I1OCIIE0BATEIBHOM
eI,

[TpoBenenue aHaoruu Mexay GU3NIECKUMH BeTMUNHAMH,
XapPaKTCPUIYIOIHUMU MCXaHUYCCKYIO U DJICKTPOMAariuTHYIO
KoJsieOaTebHbIe CUCTEMBI.

Pacuer 3Ha4eHNN CHIBI TOKA K HAMps>KCHUA Ha 3JIEMCHTaX LCIIH
IIEPEMEHHOT0 TOKA.

HccnenoBanue npuHIMna aeiictsus tpanchopmaropa. Mcenenopanue
IIPUHILINIIA AEWCTBHSI T€HEPATOpPa IIEPEMEHHOrO TOKA.

Hcnonb3oBanue MHTEpHETA U1 IOMCKA MHPOPMALIUU O COBPEMEHHBIX
croco0ax nepefayn MEKTPOIHEPTHH

3ﬂ€Kmp0MGZHuWZHbl€
6OJIHbl

Ocy1uecTBieHre paguonepeaayu u paauonpuema. Mccinenopanue
CBOﬁCTB BJIGKTpOMaFHI/ITHBIX BOJIH C IIOMOIIBHO MO6I/IJII>HOF0 TCJIC-
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¢oHa.

Pa3BuTHE 11IEHHOCTHOTO OTHOIICHUS K H3y4YaeMbIM Ha ypOKax (hU3UKH
00BEKTaM U OCBaMBaeMBIM BHAaM nesTelbHocTh. OO0BICHEHHE
MPUHITUITAATILHOTO PA3INYUs PUPOJIBI YIIPYTHX U DJIEKTPOMArHUTHBIX
BOJIH. V37105%K€HHE CYTH IKOJIOTHYECKUX POOIIEM, CBSI3aHHBIX C
AJIEKTPOMArHUTHBIMHU KOJICOAHUSAMHU U BOJTHAMM.

OOBsSICHEHHE POJIH SJIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
ucciaenoBanugax BeenenHon

5. OnTuka

Ilpupooa ceema

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPAXKEHMSI U PEJTOMIICHHS

CBeTa MpU PELICHUH 3aa4.

Ornpenenenne CieKTPaIbHBIX T'PAHULl YyBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHue cTpouTh U300pakeHusl MPEAMETOB, 1aBaeMble THH3AMHU.

Pacuer paccTosiHHSI OT JTMH3BI 10 H300paKECHUS TIPEIMETA.

Pacuer ontrueckoil CUIIbI JIMH3BI.

H3mepeHune poKyCHOro pacCTOSHUS JTUH3BI.

HcnipiTanue Mozienell MUKpOCKOIIA U TeJIecKona

Bonnosvie ceoticmea ceema

Habmoienue siBieHust HHTEPPEPEHITNU JIEKTPOMArHUTHBIX BOJIH.
HaOnronenue siBieHUs TUPPAKIUU JIEKTPOMArHUTHBIX BOJIH.
Habimrotenue sSBICHHS MOJIIPU3AINAN YJICKTPOMArHUTHBIX BOJTH.
V3MepeHue JUTMHBI CBETOBOM BOJIHBI 110 pe3yJibTaTaM HaOJIk0ICHUS
sBiieHus1 naTepdepeHun. Habmonenue seieHust TupaKiiuy cBe-
ta. HabmoieHne sSiBiieHus mossipu3alivy U aucrepcuu ceeta. [lonck
pa3IMYui ¥ CXOJICTBA MEX Iy TU(PPAKIIMOHHBIM U JTUCIIEPCHOHHBIM
CHEKTPaMH.

[TpuBeeHre MPUMEPOB MOSBIICHUS B IIPUPOIC U UCTIOIB30BAHUS B
TEeXHHKE SBICHUN nHTepdepeHINH, TUDPaAKIIUH, OIIPU3ALIN U
mucriepcuu cBeta. [lepedncienre MeTo10B TO3HAHUS, KOTOPEIE
MCIIOJIb30BaHbI MPU U3yUYEHUH YKA3aHHBIX SIBJICHUN

6. OCHOBBI crnenuaJbHoOM TCOPUHU OTHOCUTCJIBHOCTH

Onemenmui meopuu
OomHocumenbHoCmu

OOBsicHEeHHe 3HaUMMOCTH ombITa MalikenbcoHa-Mopnu. @opMynupoBKa
noctynaroB. OObsicHEHUE 3aMeIJIeHUs] BpeMeHU. Pacuer sHepruu nokos,
UMITYJIbCa, SHEPTUU CBOOOIHOM yacTuIlbl. BripaOoTka HaBBIKOB
aHAJIM3UPOBATh, IepepadaThIBaTh U NPEAbSBISATH HH(OOPMALINIO B
COOTBETCTBUU C MIOCTABJICHHBIMHU 3a/1a4aMHU.

7. DJjeMeHTbI KBAHTOBOM (pu3nkmn

Keaumosas onmuxa

HabGnronenue gortoanekrpuueckoro spdexra. O0bsICHEHNE 3aKOHOB
CroneToBa M JaBJIICHUS CBETAa HA OCHOBE KBAHTOBBIX IPEICTABICHHIA.
Pacuer MakcHManbHON KMHETUYECKOM SHEPIHH HJIEKTPOHOB MPU
dboTornexkTpuueckoM s dexre.

Onpenenenne paboThl BBIX0JIA 3JIEKTPOHA MO TpaduKy 3aBUCUMOCTH
MaKCUMaJIbHOW KHHETUYECKON IHEPTUN (DOTOIIEKTPOHOB OT YaCTO-
ThI cBeTa. M3Mepenue paboThl BBIXOA JIEKTPOHA.

[Tepeuncnenne mpuOOPOB YCTAHOBKH, B KOTOPBIX MIPAMEHSIETCS Oe3-
MHEPIMOHHOCTH PoTodhdeKTa.

OOBsiICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyajli3Ma CBOMCTB (DOTOHOB.
OOBsicHEeHHEe PoJId KBAHTOBOM ONTHKU B Pa3BUTUU COBPEMEHHOU (U3UKHU

Duzuxa amoma

Habnronenue nuHeyaThIX CIIEKTPOB.
Pacder 4acTOTBI U AJIMHBI BOJIHBI UCITyCKA€MOT'O CBETA IIPHU MEPEXOC
aTroma BOJOPOJIa U3 OJHOIO CTALMOHAPHOIO COCTOSIHUS B IPYIOE€.
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Brruucnenue anvHbl BOJIHBI e Bpoiiis 4acTHIlbl ¢ U3BECTHBIM 3HAYECHUEM
UMITYJIbCA.

OOBsCHEHHE IPOUCXOXKACHUS TMHEHYATOTO CIIEKTpa aToMa BOJOPOa U
pa3anuus JMHEHYaThIX CIIEKTPOB Pa3IMYHBIX Ta30B.

HccnenoBanue TMHENYATOro CIIEKTpA.

Hccnenoanue npuHIMNa paboThl TIOMUHECIICHTHOH JIaMIIbI.
HabGnronenue u 00bsiCHEHUE IPUHLIUIIA ISHCTBUSA J1a3epa.

[IpuBeneHre mpUMepOB UCIIOIB30BAHUS JIa3epa B COBPEMEHHOM

HayKe U TEXHUKE.

Hcnonw3oBanue MuTepHeTa 1715 morcka nH(OpMaIUY O MepCreKTUBaxX
MIPUMEHEHHUSI Jlazepa

Du3zuka amomHozo a0pa

HaGnronenue tpekos anbda-yactull B kamepe Bunbcona.
PerucrpupoBanue siIepHbIX U3JIy4EHUH C IIOMOLIBI0 cueTyuka ['eirepa.
Pacyer sHEpruu cBs3U aTOMHBIX SEP.

Omnpenenenue 3apsja 1 MacCOBOTO YMCJIa AaTOMHOT'O $pa, BO3HUKAIOIETO
B PE3yJIbTaTe paAMOAaKTUBHOIO pacnaja.

Boruncnenue suepruu, 0cBOOOXKAAIOIIENHCS TPU paAMOaKTHBHOM
pacmaze.

Omnpenenenue NpoayKTOB /IEPHON PEAKIIUHU.

Brruuciienue sHepruu, ocBOOOKIArOMIEIHCs TPU AEPHBIX pEaKIUsX.
[TonnmaHue NpeuMyLIECTB U HEAOCTATKOB UCIOIb30BaHUS aTOMHOM
SHEPrUMU U HOHU3UPYIOLIUX U3IIyUYE€HUH B IPOMBIIUICHHOCTH, MEJULIVHE.
W3noxxeHne CyTH SKOJIOTUYECKUX MPOOIIeM, CBSI3aHHBIX ¢ OMOJIOTHYCCKHM
JEHCTBUEM PAAMOAKTUBHBIX U3JIy4CHHUN.

[TpoBenenue knaccuukay 3J1€MEHTapHBIX YaCTHUI] 110 UX (PU3HMUECKUM
XapakTepUCTUKaM (Macce, 3apsiay, BPEMEHU KU3HH, CIIMHY

u T. 1.). [IpencraBienue o xapakTepe 4eTbIpex TUIOB (QyHIaMEHTATbHBIX
B3aMMO/JICHCTBUI 3JIEMEHTAPHBIX YAaCTHIl B BU/IE TaOIMIIBI.

[TonnmaHue eHHOCTEN HAyYHOTO MMO3HAHUS MUpa HE BOOOIIE 1S
YeJI0BEYECTBA B 1IEJIOM, a JUI KaX/10T0 00y4Jarolerocs JMYHO, IIEHHOCTEH
OBJIAJICHUS] METOJOM HAay4YHOTO MO3HAHUS JJIs1 JOCTUKECHUS

ycrexa B J1I000M BHJIE TPAKTHUECKON AeATeIbHOCTU
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBbI OBIIEOBPA30OBATEJIBHOI'O YYEBHOTI'O ITPEJIMETA
AVYIL.12 HAYYHAS KAPTUHA MUPA (PU3UKA)

OcBoenue mporpammel oOmIeoOpazoBareabHOro ydeOHoro mpeamera JVII.12
Hayunas kaptuna mupa (Pusuka) ocyiiecTBisercs B yuyeOHOM kabunere. B cocras
kaOuHera (U3MKM BXOAUT Jabopartopust ¢ JsabopaHTcKkod komHatoil. I[lomerieHue
kaOuHera (Qu3uku yaoBieTBopseT TpeboBaHusM CaHUTAPHO-AIUACMHUOIOTUYECKUX
npaBmwii ¥ HopMatuBoB (CaumllmuH 2.4.2 Ne 178-02) ®w OCHAIIEHO THIIOBBIM
obOopynoBanueM. B kabuneTe numeercs 060py0oBaHNe, TOCPEACTBOM KOTOPOTO YYACTHUKH
o0pa30BaTeNbHOrO Mpollecca MPOCMATPUBAIOT BU3YaJbHYIO HHGpOpMaIuio 1o Qusmke,
MpEe3eHTaluU, BUCOMATEPUAIIbI U T. 11

B coctaB y4eOHO-METOIUYECKOTO U MaTePHAIBHO-TEXHHUYECKOro O0ecreyeHus
nporpamMmel  obmieoopazoBaTenbHoro yudeoHoro npeamera JIVIIL.12 Hayunas kaptunHa
mupa (dusuka), BXOIUT:

1. ITnazmennsiit Tenesuzop AKAI

2. KomnproTep

3. Ilpuntep

4. HabGop miakatoB

5. Buneomarepuainsl (mpe3eHTaInu, BUACOPOIUKH )
JlaGopaTopHoe o0opynoBaHue kadOuHeTa GQU3NKH:

ut nns a3nekTpocHaO) eHus 1ad0pATOPHBIX CTOJIOB HanpsbkeHuem 36-42B - 1 w;
CTOJIBI JTabopaTopHbIe ANeKTpoduipoBanubie (36-42 B) — 3 WIT; JIOTKU JJIs XpaHEHUs
obopynoBaHusi — 4 1T, MCTOYHUKHU MOCTOSHHOTO W mepeMeHHoro Toka (4B,2A) — 1 wT;
OaTapelHbI UCTOYHUK MUTaHUA — 1 WT; Becbl yueOHbIe ¢ TUpsiMU — 10 1IT; cCeKyHIOMEPBI
— 10 mT; Tepmomerpbr — 10 mT; mrTatuBel — 10 WT, UWIAMHAPH NU3MEPHUTEIHHBIC
(men3ypku) — 10 mr; nuHamomerpwsl nabopatopubie 1H, 4H (5H)-2mT; >xenoba
nyrooOpasubie — 10 mT; Habop rpy3oB mo MexaHuke — 10 1mT; HAOOPHI TPYNKUH C
Pa3IMYHOM KECTKOCThIO — 21UT; HaOOp Tesl paBHOro oObeMa M paBHOM Macchl — 1 1T
npubop Al U3YYEHHUs IBMKEHMSI T€l OKPYKHOCTH — 1 1mT; mpuOopbl Il U3y4YeHUS
OPSIMOJIMHEWHOTO JBMXKCHHS Ten — 4 INT, pblUar-iuHeka — 1 1T, TpuboMeTpsl
nabopatopubie — 10 mT; HaboOp MO M3yYEHUIO TIPEOOpa3oBaHUs DHEPTHUU — PabOTHI U
MOIIIHOCTH — | IIT; 3JE€KTPOHHBIA CEKYHIOMED € ABYMS AATUMKaMU — | IIT; MOJBUKHBIN
0ok — 1 mT; HEemoABWXKHBIA OoK- 1 mT, mapuk — lmrT; HA0Op TO H3YUYEHUIO
BO300HOBJISIEMBIX MCTOYHHUKOB AHEPruv — limr; HaOOp MO M3YyYEHHUIO MPOCTHIX MAIWH,
MEXaHU3MOB, U KOHCTPYKIIMI; KaJOpUMETPhI — 2 IIT; HAOOPHI TE€J MO KAIOPUMETPUU — 2
T, HAOOp IJsi MCCIEJOBAaHUS HM30MPOLECCOB B razax — 1 1mT; HaOOp BeLIECTB Jis
UCCJIeIOBAHUS TUIaBJICHUS U OTBepleHus — 1 mT; HaOop MoJIOCOBOM pe3uHbl — 1 1T
HarpeBaTely 3JIeKTPUUECcKue — 4 1IT; aMIIepMETPbl Ja0OPATOPHBIE C IPEIETIOM U3MEPEHUS
2A g u3MepeHus B LEMAX MOCTOSTHHOIO TOKa — 6 IIT; KaTylIKa-MOTOK — 6 IIT; KIIFOYH
3aMbIKaHUS TOKa — 6 MIT; KOMIAchl - 6 IIT; KOMIUIEKTHI IPOBOJAOB COCAMHUTEIBHBIX — 6
IT; HA0Op TPSMBIX M JYrooOpa3HbIX MAarHUTOB — 6 IIT, MIJLTHAMIIEPMETPHI -6 TIT;
MYJIBTUMETPHI LU(GPOBbIE — 6 IIT; HAOOp MO ANIEKTponau3y - 1 mT; HAOOp pPEe3UcCTOpoB
MpOBOJIOYHbIE — lmIT; moTeHuoMmeTp — lmT; mpubop ans HAOMIOACHHS 3aBUCHUMOCTHU
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COMPOTHUBJICHUSI METAJUIOB OT TeMIeparypbl — lIUT; paguOKOHCTPYKTOp sl COOpKHU
PaAMONIPUEMHUKOB — 1 IIT; peocTaThl MON3yHKOBBIE- 5 IIT; IPOBOJOKA BEICOKOOMHAsI Ha
KOJIOJIKE JJII HW3MEPEHHs] YIEIbHOIO CONPOTHBICHMS-1 IIT; 3JIEKTPOOCBETUTENH C
KOJMayKaMHu -2 IIT; 3JIEKTPOMArHuThl pa3dopHbie ¢ netamsmu -10 mr; geicTByromias
MOJEJIb IBUTaTeNsA-TeHepaTopa — 1 1IT; 3JeKTPOoABUraTeab — | MIT; KIOBETa € 3JIEKTPOAAMHU
— 1 WT; 3KpaHbl CO HIENbIO -2 IIT; MJIOCKOE 3€pKajio — 2 IIT; NpuOop Ui U3MEpPEHUs
JUIMHBI CETeBOM BOJHBI C HAO0OpPOM JU(PAKIMOHHBIX pemeTrok — | 1mT; Habop
TU(GPaKIMOHHBIX PEHIETOK — | IIT; UCTOYHUK CBETA C JIMHEWYAThIM CIIEKTpOoM — 1 mIT;
npuOoOp 7Sl 3aKUTaHUsl CIIEKTPAIbHBIX TPYOOK ¢ HAaOOpoM TpyOOK — 1 MIT; CIIEKTPOCKOI
nabopatopHbIi- 1 mT; KOMIUIEKT (oTorpaduii TpekoB 3apsukeHHbIX vacTtull (H) — 1 m;
no3umetp — 1 mT; nuH3a chepuyeckas — 1 mrt; noasipous — 1 mt; KroBeTa ¢ MpO3payHbIMU
CTeHKaMu- | miT.

Oo6opynoBanme AJis1 NPAKTHKYMA:

Becrl Texanueckue — 10 mT; renepaTop HU3KOM 4aCTOTHI- | IIT; NCTOYHUK MUTAHUS
JUTS IPAKTHKyMa — | 1IT; Ha0Op 31MEKTPOU3IMEPUTENBHBIX MPUOOPOB MOCTOSHHOIO TOKa — 1
1IT; HA0OP JIEKTPOU3MEPUTEIBHBIX TPUOOPOB MEPEMEHHOIO TOKA — | IT; MYJIBTUMETP —

I wrT; kommekT mis uccnenoBanus Knaiinepona-MenzaeneeBa 1 u300poueccoB — 1 mr;
npuoOOp A1 n3ydeHus AeopMaliK pacTsKEHUs — | IT; ABUTaTeIb-TeHepaTop U
m3mepenne ero KIIJ — 1 wt; mpubop aiist u3yyeHus: Toka B BAKYYyM€ U HAOIIOACHUS
JBUYKEHUS JIEKTPOHOB B AJIEKTPUUYECKOM M MAarHUTHOM NOJIAX — 1 1IT; TpancdopmaTop
pa30opHbIi- 11T; TpuOOp 171 U3MEPEHUS MHAYKIIMM MarHUTHOTO 1oJis 3emiin — 1 1mT;
CHEKTPOCKOM JABYXTPYOHBIN — 11T,

B Oubnmoreunsiii poH BXOAAT yueOHUKH, yueOHO-MeToandeckue KoMriekTol (YMK),
oOecrieunBaIIMe OCBOEHUE o0IIeo0pazoBarensHOro yuebHoro mnpeamera JIVYIIL.12
Hayunass xaptuna wmupa (®Pusuka), pEeKOMEHJOBaHHbBIE Il HCIOJb30BaHUSA B
npodeccruoHanbHbIX 00pa30BATENBHBIX OPraHU3ANMIX, PEATU3YIOMUX 00pPa30BaTEIbHYIO
nporpammy cpeaHero obmero odpaszoBanus B npeaenax ocBoenust OITOIT CITO na 6aze
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

B mnporecce ocBoeHus mporpaMmbl 00I11€00pa30BaTEILHOIO YYEOHOTO TpeaMeTa
JVII. 12 Hayuynas kaptuHa mupa (Pusuka) o0ydaronmecs UIMEIOT BO3MOXKHOCTbD JIOCTYTIa
K 3JIEKTPOHHBIM YU4€OHBIM MaTepuagaM Mo Gu3nuke, UMEIIMUMCS B CBOOOIHOM JOCTYIIEC B
YUTAIBHOM 3aJie OMOIMOTEKH.
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