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1. TACHIOPT PABOYEM YYEFHOU ITPOI' PAMMBI JIJUCHUTIJIMHBI

du3zuka

1.1. O6a1acTh npuMeHeHUs1 Y4eOHOM MPOrpaMmbl

Pabouast yueOHast mporpaMmma JUCUHHUILTUHBI GU3HMKA NpeAHa3HaYeHa IS U3Y-

qeHUsT (PU3UKK B OpPTaHU3AIMSX CPEIHETO MPOQPECCHOHATHHOTO OOpa30BaHMS TEX-
HUYECKOTO MPOQUIISA, Pean3yIONUX 00pa30BaTeIbHYI0 MPOTpaMMy CPEIHETO 00-
mero oopazoanus B npeaenax ocoenuss OIIOIT CIIO na 6a3e 0CHOBHOTO OOIIETO
oOpa3oBaHMsl, IPH MOATOTOBKE CIIELUATICTOB CPETHETO 3BEHA.

1.2. B cTpykType nporpamMMbl NOArOTOBKHU CHENUAJNCTOB CPeIHEr0 3BeHAa
JVCLIUIUIMHA BXOJUT B YUE€OHBIN ITUKIT 00111e00pa30BaTeIbHbBIX TUCITUILINH.

1.3. Heaun u 3agaumM JUCHMILVIMHBI — TPeOOBaHMsSI K Pe3yJbTATAM OCBOECHHUSA
JTUCHHUILIMHBI:

B PE3YIbTATC OCBOCHHUA OHCHUIIINHBI O6yanOHlHﬁCH JOJDKCH NOCTHUTHYTb

CIIEIYIOLIUX PE3YJIbTaTOB!
JINYHOCTHBIX:

YyBCTBO TOPJIOCTH M YBAKEHUS K UCTOPUU U JIOCTHXKEHUSIM OTEUECTBEHHOM
(bu3nueckoil HayKu; (U3HUYECKH FPAMOTHOE MOBEIEHUE B MPOPECCUOHAIb-
HOH JEATETLHOCTH U OBITY MPU 0OpAIICHUH C IPUOOPAMH U YCTPONCTBAMU;
TOTOBHOCTh K MPOJIOJDKEHUIO 00pa30BaHMs M MOBBIIICHUS KBaTM(PUKAIIMU B
n30paHHOM TPOodeCcCHOHATBLHON NIESITEIHPHOCTH U OOBEKTUBHOE OCO3HAHHUE
PO PUBHYECKUX KOMIICTCHIIUH B 3TOM;

YMEHHUE UCIOJIb30BaTh JOCTHUXKEHUSI COBPEMEHHOM (DU3MYECKOW HAyKu M
(bU3NYECKUX TEXHOJOTUM JIs MOBBIIICHUS] COOCTBEHHOI'O HHTEIUICKTYallb-
HOT'O Pa3BUTHUS B BEIOpaHHOU npodeccuoHanbHOM AesITEIbHOCTH,

YMEHHUE CaMOCTOSITEIbHO JOOBIBATh HOBBIE i ceOsl Ppuznueckue 3HaHUS,
WCIIOJIB3YS JIJISL TOTO JOCTYIMHBbIE HCTOYHUKH MH(POpMAITIH;

YMEHHUE BBICTpanMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIICHUS B KOMaHJIE IO
pelIeHnIo O0IIKX 3a/1ay4;

YMEHHE YIPaBIATh CBOCH MO3HABATEIBHOMN AESITEILHOCTHIO, IPOBOJIUTH Ca-
MOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHS,

MeTanpeIMeTHbIX:

UCIIOJIb30BAHUE PA3IMYHBIX BUJIOB MMO3HABATEIBHON NIEATEILHOCTH AJIS pe-
meHus: PU3NYECKux 3a1ad, MPUMEHEHHE OCHOBHBIX METOJ/IOB MO3HAHUs (Ha-
OIroICHYS,

OTKCaHUsl, U3MEPEHHUs, IKCIEPUMEHTA) JJIs1 U3yUEHUS PA3IUYHBIX CTOPOH
OKPYKarUIEN JTeUCTBUTEIBHOCTH;

UCIIOJIb30BaHNE OCHOBHBIX MHTEIJIEKTYyaJbHBIX OINEpalMii: MOCTAaHOBKU 3a-
na4u, GopmMyIupoBaHUsl TUIIOTE3, aHAIM3a U CUHTE3a, CPaBHEHMsI, 000011e-



HUS, CHCTEMAaTU3aIuH, BBISIBJICHUS IPUUYUHHO-CIICACTBEHHBIX CBA3EH, MOUC-
Ka aHaJIoToB, (OPMYJIMPOBAHNUS BHIBOJIOB JJISI U3YUYEHUS PA3JIUYHBIX CTOPOH
¢u3nueckux 0ObEKTOB, SBJICHUN U MPOLECCOB, C KOTOPHIMU BO3HUKAET He-
00XOIMMOCTh CTAJIKUBAThCS B MpoecCHOHANBLHOU cdepe;

® yMEHHE T'eHEpUPOBaTh UACU U ONPEILNIATh CPEICTBA, HEOOXOIUMBIE IS UX
peanu3anuy;

® yMEHHE HCNOJb30BaTh PA3TUYHBIE HCTOUHUKH I MOMyUeHUsT PU3HUECKOM
uHbOpMaInH, OLEHUBAThH €€ TOCTOBEPHOCTH;

® yMEHHE aHAIM3UPOBATH U MPEACTABIATH HHPOPMAIIUIO B PA3INYHBIX BUIAX;

® yMeHHE ITyOJIMYHO MPEACTABISATH PE3yJIbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTHU JUCKYCCHH, TOCTYITHO ¥ TAPMOHHYHO COUYEeTasi CoepKaHue u (GOpMBI
npecTaBiIsieMol HHPOpMaIuy;

NpeIMeTHBIX:

e CchOPMUPOBAHHOCTH MPEICTABIECHUN O PO U MeCTe (PU3UKU B COBPEMEH-
HOM HAay4YHOW KapTWHE MHUpa; NOHMMAaHHE (PU3NYECKOM CYIIHOCTH HAOIIO-
JaeMbIX BO BeenleHHOM siBNIeHUH, poiau GU3HKK B (POPMUPOBAHUM KPYro30pa
U (PYHKIIMOHAJIIBHOM T'PaMOTHOCTH 4YEJIOBEKa JUJISl PEIICHHS MPaKTUYECKHX
3ajay;

® BJIAJICHUE OCHOBOMNOJATAIOIMINMHU (PU3UUECKUMU MOHATHSIMH, 3aKOHOMEPHO-
CTSIMHM, 3aKOHAMU WU TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHUE (PU3NUYECKOU
TEPMUHOJIOTHMH U CHMBOJIVKH;

® BJIAQJICHUE OCHOBHBIMU METOJAMM HAYYHOI'O MO3HAHMS, UCHOJIb3YEMBIMU B
dbuzuke: HAOIIOJIEHUEM, OITUCAHUEM, U3BMEPEHUEM, DKCTIEPUMEHTOM;

e yMmeHusi 0OpabaThiBaTh pe3yJbTaTbl H3MEpPEHUM, OOHapyKUBaThb 3aBHCH-
MOCTbh MEXIY (PU3NYECKUMH BETUYMHAMU, OOBICHITH MMOTYYEHHBIE PE3YIIb-
TaThl U JI€JaTh BBIBOJIBI;

e c(HOpMUPOBAHHOCTh YMEHUS peliaTh (PU3ndecKre 3a/1auu;

e CchOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIyYE€HHbIE 3HAHUS U1l OOBsICHE-
HUSl YCJIOBHMI MpOTEKaHUs (PU3MYECKUX SIBICHUWA B MpUpoae, mpodeccro-
HaJIbHOUW cepe U ISl IPUHATUS MPAKTUYECKUX PELIECHUN B MOBCEIHEBHOM
KU3HU;

e cpopMUPOBAHHOCTH COOCTBEHHOM TMO3UIIMHU MO OTHOIICHUIO K (PU3UYECKOU
uH(pOpMaIny, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

1.4. Koin4ecTBO YacOB HA OCBOEHHE MPOTrPaMMbl JMCHHIIJIMHBI:

MaKCUMaJIbHOU ydueOHOM Harpy3ku oOyuatomierocst 180 yacos, B ToMm uucie:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocst 156 4acos,
KOHCYJIbTaIMi 6 4acoB.



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBbI
2.1. O0beM TUCHMIUIMHBI U BUAbI Y4eOHOH padoThI

Bun yuyeO6Hoii padoThI

Oo0vem uacoe

MakcumanbHasi yueOHasi HArpy3ka (Bcero) 180
Oobs3aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 156
B TOM YHCJIE:
JICKIMOHHbBIC 3aHSITUSA 112
71a00paTOPHBIC 3aHATHUS 40
OPAKTUYECKUE 3aHATUS 4
IIPOMEKYTOUHAsl aTTECTalus 18
KoncyabTanum 6

Ipomescymounas ammecmayusi ( 8 popme

OK3AMEHA)




2.2. TemaTu4ecKuil IJIaH U COJepPKaAHMe TN CIUIJINHBI

dusuka

HaumeHnoBanue pa3- Coaep:xkanue yueOHOro MaTepuasia, jabopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTONATEILHAS PadoTa 00y4yalo- O0beM yacos YpogeHns oc-
JeJIOB 1 TeM IHUXCsl, KypcoBasi padoT (MPoeKT) (eciu npedycmompenivt) BOEHUS
1 2 3 4
Paszgen 1. Mexannka 36
Beenenue Omsuka — QyHmaMeHTaJIbHAS Hayka O IMpHpoje. EcTecTBeHHO-HAYIHBII METO MO3HAHUS, €r0 BO3MOKHOCTH U TPaHUIIBI 10 1
MPUMEHUMOCTH. MoJienupoBanue (HU3NIECKUX SBICHUN M MPOILECCOB. PONb 3KCIIEpUMEHTa U TEOPUHU B MpOIlecce MO3Ha-
HUS npupoasl. Ou3uyeckas BeIMYHHA. TOTPEITHOCTh H3MEPEHUH (U3NIecKnX BeandnH. Ou3ndeckue 3aKOHBL. | paHHUIIBI
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB. OCHOBHBIC 3JICMEHTHI (PH3MUYCCKON KapTHHBI MUpa. 3HaYCHUE (DU3HMKH MPH OCBOEC-
Hun npodeccun CIIO U cnenmanprocteit CIIO.
Tema 1.1. Kuaematu- | Mexannueckoe aprkenue. [lepememenne. [1yts. CkopocTs. PaBHOMEpHOE MPSIMOJIMHEMHOE IBHIKCHHE. 1
Ka PaBHONEpEMEHHOE NPSIMOINHEHHOS ABIDKCHUE. Y CKOPCHUE. 2
CoboaHoe majgenue. JIBHkeHne Tena, OpOIIeHHOTO MO YIJIOM K TOPH30HTY. 2
PaBHOMEepHOE IBI)KEHHUE IO OKPY/KHOCTH. 2
Tema 1.2. [epserit 3akoH Herotona. Crita. Macca. Crioco0sI m3MepeHust Macchl Tea. Mmmynbe. Bropoit 3akoH HeroToHa. OCHOBHO#M 8 1
3aKOHBI MEXaHUKH 3aKOH KJIACCHYECKON JTUHAMUKH.
Herorona. Tpetwii 3akon HeloToHa. 2
3akoH BceMHpHOTO TAroTeHus . ['paBurannonHoe noje. Cuna Tshxectu. Bec. 2
Cuibl B MEXaHHKE 1
JlaGopaTopHble padoThI: 2
Nel. JIBmwkeHue Tesa 1o OKPY>KHOCTH MO JISHCTBHUEM CHII TSDKECTH U YIIPYTOCTH.
Ne2. Vzydenne 0cOOCHHOCTEH CHITBI TPEHHUS (CKOJIBKCHIS).
Tema 1.3. 3akoHbI 3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE IBIKEHUE. 8 2
COXPaHCHMA B MEXa- | PaGora cwibl. PaGoTa MOTEHIIMAIbHBIX CHJI. MOIIHOCTD. 1
HHKe Oneprus. Kunetndeckas u moTeHIHAIbHAS SHEPTHSL. 2
3aKoH COXpaHEeHHUs] MeXaHHMIeCcKor dHeprun. [IpuMeHeHne 3aKOHOB COXPaHEHHSL.
JladopaTopHbie padoThl:
Ne3. CoxpaHeHHE MEXaHUYECKOH SHEPTHH IPU IBIKCHHU TeJla MO IeHCTBUEM CHII TSDKECTH U YIPYTOCTH.
N94. CpaBHCHI/Ie pa6OTLI CHJIBI C U3MEHEHHEM KMHETHYECKOM OHEPTUHU TCJIA.
IIpakTnyeckne 3aHATHS:
Neol. M3yuenue 3akoHa COXpaHEHHUS UMITYJIbCa
Paznen 2.
OCHOBBI MOJIEKY- 32

JIAPHOI PpU3NKHU U
TEPMOANHAMHMKH




Tema 2.1. OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO - KHHETHYECKOH Teopur. Macca 1 pa3Mepbl MOJIEKYJ U aTOMOB. bpoyHoBckoe nBH- 8 1
OcHoBbI MOJIeKyJsIp- | keHue. Juddy3usa. Chibl U S9HEPTHUS MEXMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.
HO-KMHETHYECKOH | CrpoeHue ra3000pasHbIX, JKULAKHX U TBEPBIX TEIL. 1
Teopuu. neanbublit  ["Cxopocty ABMKEHMS MONCKY] M UX W3MEpeHHe. MeanbHbli ras. JaBicHue rasa. OCHOBHOC yPaBHCHHE MOJICKYIISPHO- 1
ras. KHHETUYECKOI TEOpPHH r'a30B.
Temmeparypa u ee u3mepenue. ['a3o0Bble 3aKOHBI. AOCOIOTHBII HYJIb TEMIIEPATyphl. TepMoarHaAMUUECKas [IKala TeMIIe- 2
parypbl. YpaBHEHHE COCTOSIHUS MEaIbHOTo ra3a. MoJsipHas ra3oBasi IOCTOSIHHASI.
Tema 2.2. OCHOBHBIE TIOHSTHS U OINpeZeICHUs.. BHYTpeHHsI SHEpPrusi CUCTEMBl. BHYTPEHHSISI SHEPrus HieanbHoro rasa. Padora u 8 2
OcHOBBI TEPMOIMHA- | TerioTa Kak OPMEI epeaadn sHeprum. TemmoeMKkocTh. Y ieIbHAs TEMI0eMKOCTb. Y paBHEHHE TEIIOBOr0 GalaHca.
MUKH [epBoe Havano TepMOAMHAMUKHU. AnabaTHBIN Iponecc. 1
IIpunnun neiicreus terutoBoi Mamuuel. KITJI TermnoBoro nsurarensa. Bropoe Hadano tepMmonuHaMuku. TepmoauHamude- 1
CKas [IKaJia TeMIeparyp. XosjaoamibHble MaiuHbl. TertoBblie apuratenu. OxpaHa nIpupobl.
Tema 2.3. Hcniapenne 1 KOHAEHCAIMS. HACBIIIEHHBIA Map W €ro CBOWCTBA. AOCOMIOTHAS M OTHOCUTEIbHAS BIAKHOCTh BO31yxa. Tod- 4 1
CaolicTBa apoB Ka POCHI.
Kunenue 3aBUCHMOCTD TEMIIEpaTyphl KUIIEHHS OT JaBiieHus. [leperpeTslii map u ero MCIoap30BaHNE B TEXHUKE 2
JlaGopaTopHble padoThI: 2
Ne5 M3mepeHue BIIaKHOCTU BO3yXa.
CamocrosiTesibHAas pa6oTa 00y4aomuxcs
Tema 2.4. XapakTepuCTHKA JKUIKOTO COCTOSIHUS BelecTBa. [I0BEpXHOCTHBIN CIIOH >KUAKOCTH. DHEPTHs TOBEPXHOCTHOTO Ciosl. SIB- 2 1
CBOJCTBa XUIKOCTH | nepps Ha TpaHUIIe )KUJKOCTHU C TBEPBIM TeloM. KanmmisipHeIe sSTBICHUS.
JladopaTopHbie padoThl:
Nob6 M3amepeHre NoBEepXHOCTHOTO HATSKEHHS )KUKOCTH.
Tema 2.5. XapaKkTepHCTUKU TBEPAOIO COCTOSHUS BEIECTBA. YIIPYrHe CBOWCTBA TBEpABIX Tell. 3akoH ['yka. MexaHnueckue cBoiCTBa 2 1
CoiicTBa TBEPABIX | TBepabIX Tel. TemnoBoe paciMpeHue TBEPbIX Tell v KuaAKocTel. [I1aBieHne 1 1 KpUCTaJTH3aIHs.
Tea KonrpossHas pabora.
JladopaTopHble padoThl
Ne7. M3ydeHHe TEIUIOBOTO PACIIMPEHHS TBEP/BIX TEIl.
Ne8. HabmrogeHune nporecca KpUCTATH3AIHH.
Paznen 3.
JIeKTPOAUHAMHUKA 44
Tema 3.1. DneKTpUYecKre 3apsaabl. 3aKOH COXpaHeHus 3apsja. 3akoH KymoHa. 8 2
OneKTpIYEcKoe NoJe. | Jpexpudeckoe mojie. HampsKeHHOCTh AMEKTPHYECKOro 1oJist. [IPHHIII CyNepHo3HIMH Molei. PaGoTa CHII JIeKTpocTa- 2
THUYECKOT'O TOJIsI.
IMorenuan. Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIMAIbHBIE TOBEPXHOCTH. CBS3b MEX/y HANPSHKECHHOCTHIO U PA3HOCTHIO 2
MOTEHIAJIOB 3JIEKTPUYECKOTO TOJIsI.
DnexTpuyeckoe moyie. HanpsmkeHHOCTh daeKTprdeckoro moss. [lpuanumn cyneprnosunun nojieil. Pabora cui snexTpocTa- 2




THYCCKOT'O ITOJIA.

Konpencaropsl . CoeJMHEHHE KOHACHCATOPOB B OaTapero. DHeprus 3apsuKeHHOTO KOHICHCATOpa. DHEPrHs IeKTPUUECKO-
0 MOJIs 3aPSKCHHOTO KOHICHCATOPA.

CamocTosiTe1bHast padoTa 00y4Yaonuxcst

Tema 3.2.
3aKOHBI IOCTOSTHHOT'O
TOKa

VYcnoBusi, HEOOXOANMBIE Il BOSHUKHOBEHUS M MOIJICP)KaHHA IIEKTPHIECKOTO ToKa. CHila TOKA M MIIOTHOCTh TOKA. 3aKOH
Owma 1u1s1 yaactka nenu 6e3 3/]C. 3aBHCUMOCTB 3JIEKTPHYECKOTO COMPOTUBIICHHS OT MaTepHuaa, JJIMHBI ¥ IUIONIAIH MoTIe-
PEYHOTO CEUCHHUS MPOBOIHMKA. 3aBUCHMOCTh NIEKTPHUECKOTO CONPOTUBIICHHS IIPOBOTHUKOB OT TEMIEPATYPHI.

DJIEeKTPOIBIIKYIIAS CHJIa UCTOYHMKA ToKa. 3akoH OMa Uil TOJTHOM [emH.

COG)II/IHCHI/IC IMMPOBOJJHUKOB. COCI[I/IHCHI/IC HNCTOYHHUKOB 3HeKTpI/I‘IeCKOﬁ OHCPI'uu B 6aTape}o.

3axoH J[xoyns—IJlenma. PaboTa u MOIIHOCTE 3JEKTPHUUECKOTo TOKA. TermIoBoe JeCTBIE TOKA.

JlaGopaTopHble paboThI

Ne7. I/IBY‘IGHI/IG 3akoHa Oma JJIA y9aCTKa [CHH, TTOCJICA0BATCIBHOTO U NAPpAJJICJIbHOI'O0 COCANHCHUS ITPOBOAHUKOB.

Ne8. Mzyuenue 3akoHa Oma Ji71sl TOJTHOM LETH.

Ne9. M3mepenne S/IC 1 BHYTPEHHET0 CONPOTUBICHHUS HICTOUHHKA TOKA.

Nel0. Onpenencane K03 (HHUIMCHTA MTOJIE3HOTO JEHCTBUS DJICKTPUIESCKOTO YaHUKA.

10

RINININ

Nell. Onpenenenue TemnepaTypbl HUTH HaKaJIUBAHUS JIAMIIbI.

Tema 3.3
DNEKTPUYECKUN TOK B
Pa3IUYHBIX Cpeax.

OJeKTpUUECKHUl TOK B MeTaJIax. DIEKTPOHHBIN ra3. PaboTa BeIXoga. DIEKTPUUECKUI TOK B 3JEKTPOIUTAX. DICKTPOIN3
3axonsl apanes. [IpuMeHeHe IeKTPoIn3a B TEXHUKE. DJISKTPUUECKUH TOK B ra3ax u Bakyyme. Monuszamus rasa
Bup! razoBsix pa3psaaoB. [lonsTtue o mazMe CBoicTBA M NPUMEHEHHE JICKTPOHHBIX IYYKOB.

CoOcTBeHHAs! TPOBOAMMOCTH MOJIYNPOBOJHUKOB. [10TynpoBOJHHKOBBIE TPHOOPHI.

IIpakTnyeckune 3aHATHS

No2. Dnexkrponus

-

Tema 3.4
MaruuTHOE 10J1€E.

BekTop MHIYKIIMN MarHUTHOTO moJsl. JleficTBue MarHUTHOTO TOJIA Ha MPSMOJIUHEHHBIA POBOIHUK C TOKOM. 3aKOH A M-
nepa.

BBaHMOHCﬁCTBHG TOKOB. MaruuTHsIi notok. Pabora mo MNEPEMCUICHHUIO ITPOBOAHNUKA C TOKOM B MArHUTHOM I10JIC.

JeiicTBre MarHUTHOTO MOJIs Ha ABMXKYyIIMcs 3apsan. Cuna Jlopenua. Onpenenenue yaeabHOro 3apsja. Y CKOpUTENnu 3a-
PSOKEHHBIX YacTHI.

Tema 3.5
DJIeKTpOMarHuTHas
WHIYKIHUSL.

OreKTpoMarHuTHas HHAYKIHS. BuxpeBoe anekTpuieckoe moie.

CaMOI/IH,Z[yKHI/ISI. 3Hepr1/151 MAar"dvTHOI'O IT10JIA.

JlabopaTopHbie padoThl

Nel2. UzyueHue siBICHHS IIEKTPOMATHUTHOW WHIYKITHH

RINININ




Pasnen 4. 18
KoJie6aHus M BOJIHBI
Tema 4.1 KomnebarenpHoe npmxenne. ['apmonmdaeckuie xonebanms. CBoOOTHBIE MexaHMYeCKHe KonieObaHus. JInHelHpIe MexaHnde- 2
Mexanuveckue ckue KojeOaresnbHble cucTeMbl. [IpeBparieHne sHepruu npu KojedaresibHOM ABkeHHH. CBOOOIHBIE 3aTyXarolie Mexa-
KoseOaHus HUYECKHe KojeOanus. BEIHYKJeHHbIE MEeXaHIMIECKUE KOIeOaHusI.
JlaGopaTopHble padoThI
Nel3. Uzyuenne 3aBHCUMOCTH ITeproia KoJIeOaHM HUTSHOTO MasTHUKA OT JJTMHBI HATH.
Tema 4.2 [TonepeuHsle M NMPOJONBHBIE BOJHBL. XapaKTEpPUCTUKU BOJHBL. YpaBHEHHE IUIOCKOH Oerymield BonHbl. MHTepdepeHms 2
VYnpyrue BOIHBIL. BoJiH. [ToHsiTHe 0 audpakiyy BoJIH. 3BYKOBBIC BOJIHBI. YIIBTPa3BYK U €ro MPUMEHEHHE.
Tema 4.3 CBoOOnHBIC AIIEKTPOMAarHUTHEIC KoneOanus. [IpeBpamieHne sHepru B KojaeOaTeITbHOM KOHTYpE. 3aTyXaloIIue 3JIEKTPO- 8
ONEKTPOMATrHUTHBIE MarHuTHble KosieOanus. ['eHepaTop He3aTyXaloluX 3JIeKTPOMAarHUTHBIX KOJIeOaHUH.
KOIIeOaHMs By eHHbIC nnekTpryeckie konebanus. [lepeMenHsIit ToK. ['eHepaTop mepeMeHHOTro TOKa.
EMKOCTHOE ¥ MHIyKTHBHOE COIIPOTHBIICHHS IIEPEMEHHOTO TOKa. 3akoH OMa AT SJICKTPUYECKOH eH epEMEHHOT 0 TOKa.
Pabota 1 MOIIHOCTh IEPEMEHHOTO TOKA.
I'eneparops! Toka. Tparcopmaropsl. Toxu BeICOKOH yacToTh. [lomydeHue, nepeaata u paciupenesieHue 3JIeKTPOIHE PIHH.
JlabopaTopHbie padoThI
Nel4. IHayKTHBHBIE M @MKOCTHOE CONPOTHUBIICHUS B LIEMH NIEPEMEHHOTO TOKA.
Tema 4.4 DJEeKTpOMarHUTHOE T10JIe KaK OCOOBIN BHJ MaTepHu. DJIEKTPOMAarHUTHBIE BOJHBL. Bubpatop I'epria. OTKpbITHINH KoneOa- 2
ONEKTPOMArHUTHBIE | TenbHBIA KOHTYp. M306peTenune paano A.C. [lonoesm. [lonsTue o paguocsssu. [I[puMeHeHne 3IEKTPOMATHUTHBIX BOJIH.
BOJIHEI.
Paznen 5. 12
Onruka
Tema 5.1 CKOpOCTh pachpoCTpaHEHHs CBETa. 3aKOHBI OTPaKECHHs M IpeJomiieHus cBeTa. [lonmHoe orpaxkenue. JImH3bL. 1'7a3 kak 2
[pupona caera. onrTuyeckas cucrema. OnTudeckue mpuoopEI.
JlabopaTopHbie padoThl
Nel5 . VzydeHne n300pakeHUs MPEIMETOB B TOHKOH JIMH3E.
Tema 5.2 Wurepdepenuns cBera. KorepeHTHOCTh CBETOBBIX JIyueld. IHTepdepeHys B TOHKHUX IuieHKax. [lonockl paBHON TOMIIIH- 4
BOHHOBCHZ C;OﬁCTBa uel. Kosbiia HetoroHa. Vicrionb3oBanue MHTEpEpPEHINN B HAYKE M TEXHHKE.
BET!

Hudpakius cBera. Judpakuus Ha mienw B HapauieNnbHbIX JTydax. Audpakumonnas peuierka. [lonsrue o rosorpadun.
[Tonstpu3anust monepeyHpIX BOJIH.

Ionspuzanus ceera. JIBoitHoe nyuenpenomienue. [oasponasl.

Hucnepcus ceera. Bunpl criektpoB. CriekTpsl ncnyckanust. CrieKTphl IOTIOMEHUS. Y IbTpadroIeToBOe U HHPpaKpacHOe
n3nydeHus. Penrrenosckue ayun. VI npupona u cBoicTBa.




JladopaTopHble padoThl

Nel6. Habmronenue nnTepdepeHim U nudpakiuy CBeTa.

Nel7. sMepeHune IIHHBI CBETOBOM BOJTHBI C MOMOIIBIO AU PAKIIOHHOHN PEIIETKH.

Paznen 6. 12
JJ1eMeHThI
KBAHTOBOM QU3UKH
Tema 6.1 KanToBast | Temiosoe usiyuenue. Pacnpejienienne SHeprum B ciekTpe abcosiroTHo uépHoro tesna. Kpantosas runoresa [lnanka. ®oto- 2
OlTHKa Hbl. BHemHui GpoToanekrpudeckuii apdekr. Buyrpenuunit poroadpext. Tunsl GpoTosaeMmeHToB.
Tema6.2 Pa3Butue B3rIsI0B Ha CTPOECHUE BELECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJOpoja. SlaepHas Moaedb aToMa. 4
®dusnka aToma Omneitel D.Pe3epdopaa. Monens atoma Bogopoaa no H.bopy. KBaHtoBbie reHepatopsi.
I'umoresa ge bpoiinsa. CootHomenne HeonpenenéHHoctei ['eisenbepra. KBaHTOBBIC TeHEPATOPHI.
Tema 6.3 EcrecTBeHHast paJinOaKTHBHOCTh. 3aKOH PaMOaKTUBHOro pacnaja. CrocoObl HAOMIONEHUSI U PETUCTPALUK 3apsKEHHBIX 4
Du3srKa aTOMHOTO gactunl. Dddexr BaBunora — YepeHkona.
Anpa Crpoenue aroMHOro siapa. JleekT Macchl, SHEPTHsl CBS3U M YCTOHYMBOCTh aTOMHBIX siep. S aepHble peakuuu.
HckyccTBeHHast painoakTUBHOCTh. Jlenenue Tsokenbix saep. LlenHas spepHast peakuus. Ynpasisemasl LEMHasl peakius.
SAnepusiit peaxrop. IlomydeHne paanoakTHBHBIX U30TOINOB M MX NMpUMEHEHHE. bruonorndeckoe aelcTBre paanoaKTHBHBIX
M3ITydeHHH. DJIeMeHTapHbIC YaCTHIIBL.
JlabopaTopHbie padoThl
Ne 18. M3y4eHune TpeKkoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (hoTOTpadusiM.
Paznen 7. OcHOBBI 2
cnenuaJbHOIl Teo-
PMH OTHOCHUTEJILHO-
CTH
Tema 7.1 WHBapuaHTHOCTH MOJYJIsl CKOPOCTH cBeTa B BakyyMme. [locTynarsl DiHTelHa. [IpocTpancTBO U BpeMsi CieliMalibHOM 2
OSHOBH CHEIMAIb- | Teopur OTHOCUTEIHLHOCTU. CBSI3b MACChl M SHEPTHU CBOOOIHOMN YaCTHIIBI. DHEPIHS TIOKOSI.
HOW TEOpHHU OTHOCH-
TEJILHOCTH.
Kouncyabrauuu 6
UTOoro 180

Jist XapakTepUCTUKU YPOBHS OCBOSHHS yUeOHOT0 MaTepualia UCIOIb3yIOTCs ClIeAYIOINEe 0003HAYCHHS:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATETBHOCTH 10 00pa3ily, UHCTPYKIMH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIIHHOE BBHITIOJTHEHUE ICATEIFHOCTH, pEIIeHUE MPOOJIEMHBIX 3a]1a4)




3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJINHBI

3.1. TpeOoBaHusi K MUHUMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY U y4eOHO-
METOAUYEeCKOMY 00ecIe4eHHI0

B cocTtaB y4eOHO-METOOUYECKOIO0 U MAaTEPUAIBHO-TEXHUYECKOIO 00ECIICUCHMS
IIPOTPaMMBbl JUCHUILUINHBI « PU3UKA», BXOIAT:

® MHOTO()YHKIIMOHAJIbHBIN KOMIUIEKC MTPENo1aBaTels;

® HaIBIIHBIE MOCOOWS (KOMIUICKTHI YUEOHBIX TaOJHII, TUIakaThl: «Du3nuecKue
BEJIMYMHBI U (YHIAMEHTAJIbHBIE KOHCTAHTBI», «MexayHapoHas CUCTeMa €AUHUIL
C», «llepuonuueckass cucrema xumuyeckux 3yemeHToB JI.M.MeHneneeBay,
MOPTPETHI BHIIAIOIIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

¢ uH(pOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

® HKpPaHHO-3BYKOBbIE TOCOOUS;

® KOMIUIEKT 3JIEKTPOCHAOKEHN KaOMHEeTa (PU3UKH;

® TEXHHUYECKHUE CPEJCTBA OOyUCHUS;

® JIEMOHCTpPallMOHHOE 00OpyFoBaHUE (OOIIEro Ha3HAYCHHUS U TEMaTU4YeCKUE Ha-
O0phI);

e JnabopatopHoe 000pyaoBaHue (0011ero Ha3HAYCHUS U TEMAaTUYECKUE Ha0OPhl);
® CTAaTUYECKUE, TUHAMUYECKUE, IEMOHCTPALIMOHHBIC U PA3IaTOYHBIEC MOJICIIH;

e BcCIIOMOTraTelibHOe 000PYI0BaHUE;

® KOMIUIEKT TEXHUYECKOUN JOKYMEHTALIUH, B TOM YHKCJIIE MTACcIOpTa Ha CPEACTBA
o0y4eHUs, UHCTPYKIUH M0 UX UCTOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

e OuOIMOTEUHBIN (HOHL.

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust

Ilepeyenb y4eOHbIX u3aaHuil, UHTEepHET-pecypcoB, IONMOJHUTEILHON JIMTe-
paTypsbl

s o0yuarommxcst
1. ®upcos, A.B. ®uszuka as npodeccuit U CrienuaibHOCTEH TEXHHYECKOTO U eC-
TECTBEHHOT'0 — Hay4dHOTO npodueit [TekcT]: yueo.m1s 00pa3oB. yUpeka. Had. U
cpea. 00pa3oB.- 9-¢ u3. nepepad. u gom.- M.: Akagemus, 2013.-352c¢.
2. ®uzuka. B 2 4. Yactp 1: yueOnuk u nmpaktukym ans CIIO/ H.I1.Kanamnukos,
C.E.MypaBbeB-2-¢ u3z., ucnp. u gom.- M.: U3parensctBo IOpaiit. 2017.- 313c.: —
Cepus: IIpodeccrnonanpHoe oOpa3oBanue. Pexxum moctyma: http://urait.ru
3. ®uzuka. B 2 4. Yacte 2: yuebnuk u npaktukym s CIIO/ H.IT.Kanamnukos,
C.E.MypaBbeB-2-¢ u3a., uctp. u pomn.- M.: M3natensctBo FOpaiit. 2017.- 293c.: —
Cepus: IIpodeccuonanpHoe oOpa3oBanue. Pexxum moctyma: http://urait.ru

JlomosiHUTE ILHASA
1.®u3nka: 3MeKTpUUECTBO U MarHeTusM: yueoHoe nocobue ans CIIO/ 10.P. My-
CUH-2-€¢ u3M., uctp. u jnomn.- M.: UzmarensctBo FOpaiit. 2017.- 261c.: — Cepus:
[TpodeccnonansHoe obpazoBanue. Pexxum nocryma: http://urait.ru



http://urait.ru/
http://urait.ru/
http://urait.ru/

2. I'pummaa H.A., TTXT — ¢unuan PI'YIIC, 2016. Terpanp mist npoBeaeHus Jia-
OopaTopHBIX paboT Mo AucHUIUIMHE «DU3rKay, sl CTYACHTOB TEXHUYECKUX CIIe-
nuagbHOCTe|, 6a30BbIi ypoBeHb CIIO.

3. Terpanp i n1abopaTOPHBIX PabOT Mo JUCHUILTUHE «DHU3HMKa» IS CTYJICHTOB
TEXHUYECCKHUX CIICIUATIbHOCTEH.

4.« Kypuan texuuueckoit pusuku". Pexxum mocryna: http://journals.ioffe.ru

5. Xypnan "®usuka". Pexum mocryna: http://fiz.1september.ru

HNuTepHer- pecypcsl
www.ttgt.org (Caiit Tuxopeuxoro Texuukyma JKeneznomoposxxknoro Tpancnopra)
www.fcior.edu.ru (PeaepanbHBIN IIEHTP HHHOPMAITMOHHO-00Pa30BaTEIBHBIX Pe-
CypCOB).
wwww.dic.academic.ru (Axagemuk. CjoBapu ¥ SHIUKIIOIICIUN ).
www.booksgid.com (Boo” Gid. DnekrpoHHas OuOIHOTEKA).
www.globalteka.ru (I'mo6anreka. I'modanbHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www.window.edu.ru (Equaoe 0KHO JOCTyIa K 00pa30BaTeIbHBIM pecypcaM).
www. st-books. ru (JIyumas ydeOHas tuTepaTypa).
www.school.edu.ru (Poccutickuii oOpa3oBatebHbIi mopTait. JJocTymHOCTb, Kade-
CTBO, 9P PEKTUBHOCTB).
www. ru/book (DaekTpoHHas OMOIHOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBarenbhble pecypebl MHTepHeTa — PU3n-
Ka).
www. school-collection. edu. ru (Enunas komreknus mudpoBbix 00pa3oBaTeIbHBIX
PECYpPCOB).
https//fiz.1september.ru (yueOHO-MeTOIMUeCKas Ta3eTa « DU3NKA» ).
www. n-t. ru/nl/fz (HoGeneBckue taypeatsl 1o GU3MKe).
www.nuclphys.sinp.msu.ru (Slnepuas ¢pusuka B atepHere).
www. college. ru/fizika (ITogroroska x EI'D).
www.kvant.mccme.ru (Hay4HO-TOMyYJIAPHBIA (U3NKO-MATEMATHYCCKUIA IKypHAI
«KBant»). www.yos.ru/natural-sciences/html (ectecTBeHHO-HayUYHBIN KypHAIT TSI
Mosoaexu «IlyTs B HAyKy»).



http://journals.ioffe.ru/jtf
http://journals.ioffe.ru/
http://fiz.1september.ru/
http://www.ttgt.org/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.nuclphys.sinp.msu.ru/
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEEHOI
AEATEJBHOCTHU OBYYAIOHIUXCAA

Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B IeAATEIbHOCTH 00y4al0IHXCH
(Ha ypoBHe yueOHOI /1esiTeJIbHOCTH)

Beseoenue.

YMeHUsI TTOCTAaHOBKHU IIEJICH ACSATEIBHOCTH, IUIAHUPOBAHUS COOCTBEH-
HOM JESATEIbHOCTU JJIS JOCTHKEHHUS MTOCTABIICHHBIX IEJEH, MpeIBuie-
HUSI BO3MOXHBIX PE3YJIbTAaTOB ATUX JIEUCTBUN, OPraHU3alUd CaMOKOH-
TPOJISA ¥ OILIEHKH IMOJIYYEHHBIX Pe3yJbTaToB. Pa3BuTHE CIIOCOOHOCTH sic-
HO M TOYHO M3JIaraTh CBOM MBICIH, JOIHYECKH OOOCHOBBLIBATH CBOIO
TOYKY 3pEHUS, BOCIPUHUMATH U aHAJTM3UPOBATh MHEHUSI COOECETHUKOB,
MpU3HAaBas MPaBo APYroro 4yejaoBeKa Ha MHOE MHEHUE.

[IpousBenenue m3MepeHuss (U3NYSCKUX BEIMYMH U OIEHKA TPAHMIIBI
IIOTPELIHOCTEN U3MEPEHUM.

[IpencraBnenue rpaHuilbl TOTPEIIHOCTEN W3MEPEHUM MPU MOCTPOCHUU
rpaduKoB.

‘YMeHne BBICKa3bIBaTh TUIIOTE3bI JJI1 00BbICHEHUS HAOII0JaeMbIX SBJIC-
HUM.

YMeHue npeiaratb MOACIH SIBJICHUM.

YkazaHue rpaHull MPUMEHUMOCTH (PH3UICCKIX 3aKOHOB.

N3n0xeHne OCHOBHBIX IIOJIOKEHUNW COBPEMEHHOW HAy4YHOW KapTUHBI
MHpA.

[TpuBeneHre TPUMEPOB BIMSHUS OTKPBHITUH B (PU3MKE HA MPOrpecc B
TEXHHUKE U TEXHOJOTUM MPOU3BOJICTBA.

Hcnonb3zoBanne MHTEpHETA /11 TOMCKA MHGOPMAITIH

1. MEXAHUKA

Kunemamuxa.

IIpencraBineHne MEXaHMYECKOTO JBHKECHHs TEla YPAaBHEHMSIMHU 3aBU-
CUMOCTH KOOpJMHAT U NPOEKLUEN CKOPOCTH OT BPEMEHHU.
[TpencraBieHne MEXaHUIECKOTO JIBUKCHUS Tella TpaduKaMH 3aBUCHMO-
CTH KOOPJIMHAT U IPOEKIUEN CKOPOCTH OT BPEMEHU.

OnpeneneHue KOOpAUHAT MPONMIAEHHOIO IYTH, CKOPOCTU M YCKOPEHHUS
Tena 1no rpadukam 3aBUCUMOCTH KOOPJAMHAT U MPOEKUUH CKOPOCTH OT
BpeMeHH. OnpeneneHre KOOpAUHAT MPOWIEHHOrO0 MYyTH, CKOPOCTH U
YCKOPEHHS Tea [0 YPaBHEHUSAM 3aBUCUMOCTH KOOPAUHAT U NPOEKLIUN
CKOPOCTH OT BPEMEHHU.

IIpoBeneHne CpaBHUTEIBHOTO aHAIM3a PABHOMEPHOIO W paBHOIIEpE-
MEHHOI'O JIBUKEHHH.

VYKa3zaHue HUCIOIb30BaHUS MOCTYNATEIBHOIO U BPALaTENIbHOTO JIBHXKE-
HUW B TEXHUKE.

[TpuoOperenue omnbiTa pabOTHl B TPYHIE C BBHINOJIHEHHUEM Pa3INYHbIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CHCTEMBI IEHCTBUN U KOHCTPYKIUH JJIs SKCIIe-
PUMEHTAJIBLHOIO ONPEIEICHUS KUHEMATUYECKUX BEJIMUHH.
[IpencraBnenne nHdopMalvy 0 BUJIaX IBUXKEHUS B BUJIE TaOJIUIIbI




3axonwi
mexanuxu Horomomna.

OOBsICHEHUE IEMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB, TTOJITBEPIKAAFOIINX 3aKOH
HWHEPLUUH

W3smepenue maccel Tena

N3mepeHue cuiibl B3auMOAENCTBHS TEN

Brranciaenmne 3HaUeHUS CHII TT0 M3BECTHBIM 3HAUCHUSM MacC B3aUMOACHCT-
BYIOIIMX T€JI U UX YCKOPEHUN

Brlunciienne 3HaueHNs] YCKOPEHUH TEN MO U3BECTHBIM 3HAYEHUAM JIEMCTBYIO-
IIMX CHJI M MacC Tel

CpaBHeHHE CUJIbI ACHUCTBUS U POTHUBOJICUCTBUS

[IprmeHeHne 3aKOHa BCEMUPHOTO TATOTEHUS IPU PacyeTax CUJI U YCKOPEHHI
B3aUMOJICUCTBYIOIUX TEl

CpaBHEHHE YCKOPECHHsI CBOOOTHOTO TafeHus Ha uaneTax CoTHeYHOM cHucTe-
MBI

Brinenenue B TekcTe yueOHMKa OCHOBHBIX KaTeropuii HayqYHOH HHPOpMaLUH

3axonwi
COXpaHeHUs 6
MexXaHuKe.

[IpuMeHeHNEe 3aKOHA COXPAHEHMsI MMITYJIbCA JUIsl BBIYUCIICHHUS U3MEHE-
HUW CKOPOCTEM TeJl IPU UX B3aUMOJCUCTBUSAX.

N3mepenue paboThl CUI U M3MEHEHHE KHHETUYECKON SHEPIUU Tea.
Beruucnenue paboThl cuil U U3MEHEHUsI KHHETUYECKON SHEPTUU Tea.
Beluncnenye noTeHIMAIbHON YHEPTUU TE B TPABUTALIMOHHOM I10JIE.
OnpezneneHye NOTEHLMAIBHON 3HEPrUM YNPYyro JAeGpOpMHUPOBAHHOTO
TeJla 10 U3BECTHOHM Aedopmaruu u xectkocTu Tena. I[Ipumenenue 3a-
KOHA COXPAHEHHs MEXaHWYECKOM DHEPruu IPHU pacueTax pe3yJbTaToB
B3aMMOJEICTBUI T€J IPaBUTALIMOHHBIMU CUJIAMH U CUJIAMH YIIPYTOCTH.
VYka3aHue rpaHyll IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

VYkazaHnue y4eOHBIX JUCUUIUIMH, IPU U3YYEHUU KOTOPBIX MCIIONb3YIOT-
Cs1 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJIEKYJIIPHOM ®U3UKU U TEPMOJUHAMUKHU

Ocnosbl

Monexynsapnoti
KUHemu4eckou meopuu.
Hoeanvnwiii cas.

BrlnonHeHNEe SKCIEPUMEHTOB, CIYXKAIIUX JJii 000CHOBAaHUS MOJIEKY-
nspHo-KuHeTnuecko Teopun (MKT).

Pemienue 3agad ¢ npUMEHEHHEM OCHOBHOT'O YPaBHEHHMSI MOJIEKYJSPHO-
KUHETUYECKON TEOPUU T'a30B.

OrmpezenieHre mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBaHUU YPaBHEHMS COCTOSIHUS UJI€aJIbHOTO Ta3a.

Ormpezenenre mapaMeTpOB BeEIIeCTBAa B Tra3000pa3HOM COCTOSIHUU H
IPOUCXOIAMUX TporeccoB o rpadpukam 3asucumoctu p (T), V (T), p
(V).

OxcnepumenTtainbHoe uccnenopanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenue B Bujie rpaduKoB U30XOPHOTO, U300apHOTO U HU30TEP-
MHYECKOTO MPOLIECCOB.

Brrunciienne cpegHeld KMHETUYECKOW HEPTrUM TEIJIOBOTO JIBUKEHUS
MOJIEKYJI 110 U3BECTHOM TeMIlepaType BellecTBa. BhiCka3biBaHUE THIIO-
Te3 JUIsl OObSICHEHUS HAOMIOJAEMBIX SIBJICHUIA.

VYkazaHue rpaHul] IPUMEHUMOCTH MOJIENIN «HI€aJIbHBII I'a3)» U 3aKOHOB
MKT

OcHogul
MepMOOUHAMUKUL.

M3mepenne Koan4ecTBa TEIIOTHI B IIPOLIEccax TEIUIONepeIadH.

Pacuer konuuecTBa TEMIOTHI, HEOOXOIUMOIO ISl OCYIIECTBJICHUS 3a-
JTAHHOTO IIpoliecca ¢ Temsonepenayeil. Pacuer usmeHeHns: BHyTpEHHEN
HHEPTUu Tell, padoThl U MEPEAAHHOTO KOJIMYECTBA TEIIOTHI C UCIIOIB30-
BaHUEM IIEPBOr0 3aKOHA TepMoauHaMUKu. PacueTr paboThl, coBepIIeH-
HOM ra3om, 1o rpaduky 3asucumoctu p (V).




Brruncnenne paboThl raza, COBEpPIIEHHONW NPU WU3MEHEHUHU COCTOSHUS
1o 3aMkHyToMYy 1ukiy. Berancinenue KIIJ[ npu coBepiennu razom pa-
OOTHI B MpOILIECCaX U3MEHEHUS COCTOSHHS 110 3aMKHYTOMY LIUKITYy. O0b-
SICHEHUE MPUHIIUIIOB JIEHCTBUS TEIJIOBBIX MalluH. [leMoHcTpanus poinu
(bU3HUKH B CO3[JTaHUM U COBEPIICHCTBOBAHUU TEIUIOBBIX JBUTATEICH.
W3noxeHne CyTH 3KOJOrMYEecKHX NpobieM, o0ycIOBICHHBIX paboToi
TEIUIOBBIX JBUTATENCH U MPEIOKEHUE ITYTH UX PELICHHUS.

VYka3aHue rpaHull NPUMEHUMOCTH 3aKOHOB TE€PMOIMHAMHKHU. YMEHHE
BECTH JIMAJIOT, BHICIYIIMBATh MHEHHUE OIIMOHEHTa, Y4acTBOBATH B JIUC-
KYCCHH, OTKPBITO BbIPa)KaTh U OTCTAUBATh CBOIO TOUKY 3PEHHUSI.
VYka3anue y4eOHbIX NUCUUIUIMH, MPU U3YYCHUHU KOTOPBIX HUCHOIB3YIOT
yaeOHbIi MaTepras «OCHOBBI TEPMOIMHAMKI

Ceoticmea napos, sncuo-
Kocmell,
meepobixX mei.

H3mepenue BIaXXHOCTH BO3yXa.

Pacuer xonuyecTBa TEIIOTHI, HEOOXOAUMOTO ISl OCYIIECTBICHUS MPO-
11ecca Iepexo/a BEECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B IPYTOE.
DKCHepUMEHTAIbHOE HCCIIEI0BaHNUE TEIUIOBBIX CBOICTB BEIIECTBA.
[IpuBeneHre NpUMEpPOB KaNWUISPHBIX SBICHUI B OBITY, IPUPOIE, TEX-
HUKE.

HccnenoBanne MEXaHUYECKUX CBOMCTB TBepabIX Tel. [Ilpumenenue du-
3MYECKUX TOHATUN W 3aKOHOB B Y4eOHOM Martepualie mnpodeccruoHallb-
HOT'O XapakTepa.

Hcnonw3oBanue MHTepHeTa 171 nmoucka uHpopmanuu o pa3padboTkax u
MPUMEHEHUSIX COBPEMEHHBIX TBEPJBIX M aMOP(HBIX MaTEPHAIIOB.

3. JIEKTPOANHAMMUKA

Qﬂekmpocmamuka.

Breruncienue cui B3auMoJICHCTBUS TOUEUHBIX DJIEKTPUUECKUX 3apsJI0B.
Brlunciienne HanpspKEHHOCTH AJICKTPUYECKOTO TMOJi OJHOTO W He-
CKOJIBKHX TOYEYHBIX 3JIEKTPUUECKUX 3apsiIOB.

Brluncienne noteHyana 3eKTPUYECKOro Mol OJIHOTO U HECKOJIbKUX
TOYEYHBIX SJIEKTPUYECKUX 3apsiaoB. M3mepeHue pa3HOCTH MOTEHIMA-
JIOB.

N3Mepenne sHEpPruu dJIEKTPUUYECKOrO IO 3apsiKEHHOIO KOHJIEHCATO-
pa.

BrrunciieHre sHEPrum 3JIEKTPUUECKOTO MOJIA 3apsSyKEHHOTO KOHJIEHCa-
TOpa.

Pa3paboTka miaHa 1 BO3MOXKHOM CXeMbI JEHCTBUI SKCIIEPUMEHTAIBHO-
0 OMNpPEIETIEHUs 3JIEKTPOEMKOCTH KOHJEHCATOpa M JAUAIEKTPUYECKOMN
MIPOHULIAEMOCTH BEILIECTBA.

IIpoBeneHrE CPaBHUTEIBHOTO AaHAINW3a I'PABUTALMOHHOIO U AJIEKTPO-
CTAaTHYECKOIO IOJICH

Tlocmosnnvii mox.

W3mepeHune MOIIHOCTH 3neKkTpuueckoro Toka. M3mepenne D/C u
BHYTPEHHEI0 CONPOTHUBIICHHSI HCTOYHHUKA TOKA.

BeimonHeHne pacyeToB CHIIBI TOKA M HANpPsDKEHWA Ha y4acTKax dJIeK-
Tpuuyeckux mnemneil. OObsICHEHHE Ha MpUMepe IIEKTPUUECKON Ienu C
nByMsi uctouHukamu Toka (3/1C), B KakoM cilydae UCTOYHHK DIIEKTPHU-
YEeCKOW SHepruu paboTaeT B peXHME reHepaTropa, a B KaKOM — B pe-
XKUME OTpeOuTeNs.

Onpeznenenue TemnepaTypbl HUTH HakaquBaHHs. M3MepeHue 3JeKTpu-
YECKOT0 3aps/a MIEKTPOHa.

CHsATHE BOJIbTaMIIEPHON XapaKTEPUCTUKU JAUO/IA.

[TpoBeneHue CPaBHUTENBHOTO aHAIN3A MOIYIPOBOJHUKOBBIX JHOI0B U
TPHOJIOB.




Ucnonws3zoBanne MHTEpHETA A1 MTOMCKa HHGOPMAIMK O TIEPCTIEKTHBAX
Pa3BUTHS OJIYITPOBOJHUKOBON TEXHUKHU.

YcraHoBKa NPUUMHHO-CIIEACTBEHHBIX CBSA3EM

O6LHCHCHI/IG le/lpOIlbl BHCKTpI/I'{CCKOFO TOKa B METaJljlax, SHCKTpOﬂl/ITaX, ra-
3ax, BaKYYMe n HOHprOBOHHI/IKaX

IIpuMeHeHue IeKTpoIn3a B TEXHUKE

HpOBC,ZlCHI/IC CpaBHUTCIILHOI'O aHaIn3a HECAMOCTOATCIIbHOTO U CaMOCTOA-
TCJIIBHOI'O I'a30BbIX pa3p511103

Macnummnuvie
ABJICHUA.

W3MmepeHne MHAYKIMM MAarHUTHOrO MOJs. BeluncieHuwe cui, ACHUCT-
BYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM I10JIe. Brrunciienue cui,
JICHCTBYIOIIUX HA JJICKTPUYECKMM 3apsll, ABHKYILIMICSA B MarHMTHOM
ToJIe.

HccnenoBanue sBJICHUN 3JIEKTPOMAarHUTHOM MHAYKLUUH, CAMOMHAYK-
LUN.

Brruncnenue sHepruu MarHUTHOTO TTOJIS.

OOBsicCHEHHE NPUHIMIA ASHCTBUS 3JEKTPOIBUTATEIS.

OObsicHeHHE NPUHIMIA JAEUCTBUS T'€HEPATOpa JIEKTPUUECKOr0 TOKa U
AIIEKTPOU3MEPUTENIbHBIX MPUOOPOoB. OObsICHEHUE NMPUHLMNA EHCTBUS
Mmacc-crekTporpada, yckoputeneil 3apsKeHHbIX YaCTHIL.

OObsicHEHHE POJIM MAarHUTHOTO IOJig 3€MJIM B KU3HU PACTEHUH, KU-
BOTHBIX, YEJIOBEKA.

ITpuBeneHne NpUMeEpPOB MPAKTUYECKOIO IPUMEHEHNUSI U3YUYEHHBIX SIBJIC-
HUM, 3aKOHOB, IPUOOPOB, YCTPOUCTB.

IIpoBeneHne CPaBHUTEIBHOIO aHAJIN3a CBOMCTB 3JIEKTPOCTATUYECKOIO,
MarHUTHOTO U BUXPEBOI'O 3JEKTpUUEcKUX nojeil. OObsiCHEeHUe Ha Mpu-
Mepe MarHUTHBIX SIBIICHUH, ToYeMy (PU3UKY MOYKHO paccMaTpUBaTh Kak
METaJUCLHHUIIINHY.

4. KOJIEBAHHWSA 1 BOJIHBI

Mexanuueckue
Kosebanu.

HccnenoBanue 3aBUCUMOCTH IepHoAa KOJEOAHWH MaTeMaTH4eCKOIo
MasiTHUKA OT €ro JJIMHBI, MACChl U aMIUIUTY bl KOJIEOAHUH.
HccnenoBanue 3aBUCHMOCTH Tiepuojia KojeOaHuil rpy3a Ha MpyXHHE OT
€ro Macchl M KECTKOCTU IMpPYXUHBL. Brluncienue nepuona kojaedaHnui
MaTeMaTUYeCKOr0 MasTHHKAa 1O HM3BECTHOMY 3HAYEHUIO €ro JJIMHBI.
Beruucnenune nepuoga kojeOaHUI Trpy3a Ha HpPYKHHE MO HM3BECTHBIM
3HAYEHUSIM €Tr0 MACChl U KECTKOCTU MPYKUHBI.

BripaboTka HaBBIKOB BOCIPUHHUMATh, aHAJIM3UPOBATh, IepepadaThiBaTh
U TIPEebSABIATh MH()OPMAIIO B COOTBETCTBUH C IOCTABICHHBIMH 33]1a-
YaMH.

[IpuBeneHrne NpUMEpPOB aBTOKOJEOATEIbHBIX MEXAHUYECKUX CHUCTEM.
ITpoBenenue kiaccuduranuu Koaedanui

Ynpyeue eonnur.

W3mepenue JUIMHBI 3ByKOBOW BOJIHBI IO pe3yJbTaTaM HaOJI0IeHUN HH-
Tep(epeHLInn 3ByKOBBIX BOJIH.

HaGnronenue u oObsicHeHUE SBICHUN WMHTephepeHIMH U Audpakiuu
MEXaHUYECKUX BOJIH.

[TpencraBnenue obnacTeld MPUMEHEHUsS YIbTPa3BYKa U IEPCIEKTUBBI
€ro HUCIOJIb30BaHUS B PA3IMYHBIX OOJIACTSIX HAYKH, TEXHUKH, B MEIH-
IIUHE.

W3n0xeHne CyTH 9KOJIOTHYECKUX MPo0IeM, CBSI3aHHBIX ¢ BO3ACHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHH3M YeJIOBEKa
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Halmronenue ocrmuiorpaMM rapMOHHYECKUX KOJIeOaHMI CHIIBI TOKA B




KoneOaHus.

Henu.
N3MepeHne »IeKTpOeMKOCTH KOHAeHcaTopa. M3MepeHne HHIYyKTHB-
HOCTh KaTYIIKH.

HccnenoBanue siBICHUS JEKTPUUECKOrO PE30HAHCA B MOCIEI0BATENb-
HOM LICH.

[TpoBeneHNe aHATOTHH MEXAY (PU3NICCKUMHU BEITUIMHAMH, XapaKTEPH-
3YIOUIMMH MEXaHHUYECKYIO0 M 3JIEKTPOMAarHuTHYIO KojebaTelnbHble CHC-
TEMBI.

Pacuer 3HaueHuil CUiIbl TOKA U HANPsDKEHUS Ha 3JIEMEHTax IEnu mepe-
MEHHOTO TOKa.

HccnenoBanne npuHLMIa AeicTBUS TpaHcpopmatopa. VccnenoBanue
MPUHIUIIA JCHCTBUS FeHEpaTOpa MEPEMEHHOT0 TOKaA.

Hcnonw3oBanue MHTepHeTa a5 moucka MHGOPMAIMK O COBPEMEHHBIX
crocobax nepeadr AIEKTPOIHEPTUU

QﬂekmpomaeHumele
BOJIHbL.

OcymiecTBiieHre pajauorniepenaud W paavonpuema. VccienoBanue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIIEHHS K M3y4aeMbIM Ha ypokKax (pusuku
00BbEKTaM U OCBaUBAEMBIM BUJIAM JIeATEIbHOCTU. OOBsICHEHNE TPUHIIH-
MHAAJBHOTO Pa3JInyusl MPUPOJBI YIPYIHMX M 3JIEKTPOMATHUTHBIX BOJIH.
W3noxxeHue CyTd SKOJOTHYECKUX MPOOJIeM, CBS3aHHBIX C 3JIEKTpOMar-
HUTHBIMH KOJIEOAHUSIMU U BOJTHAMH.

OOBsICHEHHE POJIH AJIICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HCCIIEIO-
BaHUAX Bcenennoin

5. OITUKA

Ilpupooa ceema.

IIpuMeHeHNEe Ha NMPAKTUKE 3aKOHOB OTPA)KCHMs M IIPEJIOMIICHHUS CBETa
IIPY PELICHUY 3aau.

Omnpenenenye cueKTpajbHbIX I'PAHUL] YyBCTBUTEIBHOCTH YE€JIOBEYECKO-
ro Ijasa.

YMeHue cTpouTh U300pakeHus IPEAMETOB, JaBaeMble JIMH3aMHU.

Pacuer paccTosiHus OT JMH3BI 10 U300pakeHus mnpeamera. Pacuer on-
TUYECKOU CUJIBI JIUH3BI.

N3mepenue GpoKycHOTro pacCTOSIHUS JIUH3bI.

HcnbiTanue Mogeneil MUKPOCKOIIA U TEJIECKOIa

Bonnoswie ceoticmea
ceemda.

HaGnronenue siBneHust UHTEp(EpPEHLUH 3JE€KTPOMAarHUTHBIX BOJIH.
HaGnronenue sBneHus Audpakiuy 3J1eKTpOMarHuTHbIX BojH. HaOuro-
JICHUE SIBJICHUS MOJSIPU3ALAN dJIEKTPOMArHUTHBIX BOJIH.

W3mepeHue IIMHBI CBETOBOM BOJIHBI MO pe3ybTaTaM HaOIO/IEHUS SIB-
nenus unteppepeniuu. Habmonenue siBiaeHus qudpakuuu csera. Ha-
OJro/IeHue SBJICHUSI MOJSIpU3aluy U qucnepcuu ceeta. [louck pazinnunit
U CXOJICTBA MEXTy TU(PPAKLIMOHHBIM U IUCIEPCUOHHBIM CIIEKTPaMH.
IIpuBenenue NpUMeEpOB MOSABICHUS B IIPUPOAE U UCIIOJIb30BAHUSA B TEX-
HUKE SIBJICHUM MHTepdepeHInu, AMPpaKkiuuy, NOIsIpU3aluu U Jucnep-
cuu csera. [lepeynciienre METOA0B MO3HAHKS, KOTOPbIE UCIIOJIb30BaHbI
IIPU U3YYECHUH YKA3aHHBIX SIBICHUI

6. 9JJEMEHTHI KBAHTOBOW ®U3UKHN

Kesanmosas onmuxa.

HaGmronenue Qotoanekrpuueckoro sddexra. OOBsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX Ipe/CTaBiIeHUN. Pacuer Makcumanb-
HOM KMHETUYECKOW YHEPTUH DJEKTPOHOB MpHU (POTOIIEKTpUIECKOM (-
dexre.

Onpenenenre pabOThl BBIXOJA 3JEKTPOHA MO TpaduKy 3aBUCUMOCTH
MaKCUMaJIbHOW KHHETHYECKOW SHEpru (OTODIEKTPOHOB OT YACTOTHI




cBera. Mi3MepeHue paboThl BEIXO/1a AJIEKTPOHA.

[Tepeuncnenne mpuOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSCTCS Oe3
WHEPIHOHHOCTH (hoTod(hdekTa.

OOBsICHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JyaJi3Ma CBOHUCTB (DOTOHOB.
OOBsiCHEHHE POJIM KBAaHTOBOM ONTHKH B Pa3BUTHH COBPEMEHHON (H3H-
K{

Duszuxa amoma.

Hab6nronenue nuHeRvaThx CIIEKTPOB.

Pacyer 4yacToThl M JUIMHBI BOJHBI MCITYCKAa€MOI'O CBETa MpPH MEpexoje
aToMa BOOPOJa U3 OJJHOTO CTAllMOHAPHOI'O COCTOSIHUS B IPYTO€.
OO0bsicHeHHE TPOUCXOXKICHHUSI JINHEHYATOro CIIeKTpa aToMa BOAOpoJia U
pa3anuus JUHEHYaThIX CIIEKTPOB Pa3IMYHBIX Ta30B.

UccnenoBanue mMHEHYaToro CnexkTpa.

Breraucnenue JJINHBI BOJIHBI A€ BpOI\/’lﬂH qyacTHUIlbl C U3BECTHBIM 3HAYCHHUEM HUM-
MmyJbca

HccnenoBanue nmpuHIUNa pabOTHl JIFOMUHECIEHTHON Jammbl. Haburo-
JIeHHe U 00bACHEHHE MPUHLIMTIA ACUCTBU J1a3epa. [IpuBenenue npume-
POB HCIIOJIb30BaHUS Jla3epa B COBPEMEHHON HaYKe U TEXHHUKE.
Hcnonb3oBanue MHTEpHETA A1 TIOMCKA HH(OPMAIMK O MEPCIIEKTUBAX
IIPUMEHEHHUS Ja3epa

Duszurka
amomHo20
sa0pa.

Habmronenue TpekoB anbda-yacTuil B kamepe BuibcoHa.
PerucrpupoBanue siIepHBIX U3JIy4€HUH C IOMOLIBIO cueTyuka ['eirepa.
Pacuer sHeprum cBs3u aTOMHBIX SIED.

Ornpenenenue 3apsia 1 MacCoOBOIO 4YMCia aTOMHOIO Sipa, BO3ZHHUKAIO-
LIET0 B PE3YJIBTATE PAJUOAKTUBHOIO pacIaja.

[IpencraBienue o xapakTepe 4eTHIPEX THIOB (yHIAMEHTAIbHBIX B3aUMOACH-
CTBHUH QJICMCHTAPHBIX YaCTHIL] B BUC Ta6J'H/II_[BI

Berancnenue 3HEpruu, 0CBOOOXTAMOIICHCS MPU PaJHMOAKTUBHOM pac-
naje.

Ornpenenenne NpoaAyKTOB SIIEPHON peakuu.

Brruncnenue sHepruu, 0CBOO0XKAAIOMIENCS IPU AIEPHBIX PEaKLUsX.
IlonnMaHne NPEeUMyIIECTB M HEIOCTAaTKOB HMCIOJIB30BAaHUS aTOMHOMU
JHEPIUM U MOHU3HMPYIOLIUX U3JIyYEHHUM B IIPOMBILUICHHOCTH, MEIUIIU-
HE.

W3noxxeHne CyTu 3KOJOTUYECKUX MpoOJeM, CBA3aHHBIX C OHOJIOrHYe-
CKUM JIEUCTBHEM PaJlMOAKTUBHBIX H3inyudeHuil. [IpoBenenue knaccudu-
KallU¥ DJIEMEHTApHbIX YacTULl MO UX (PU3UYECKUM XapaKTepUCTHKAM
(Macce, 3apsiny, BpEMEHU KU3HU, CIIUHY U T.J.).

[ToHnMaHMe LIEHHOCTEeH HAayyHOro MO3HAHUS MHUpa He BooOIIe I ye-
JIOBEUYECTBA B LIEJIOM, a JJI Ka)KJI0r0 00y4aroierocs JIMYHO, IEHHOCTeN
OBJIQJICHUSI METOJOM HAy4yHOTO IO3HAHUS JJIs JTOCTHXKEHHUS ycnexa B
J11000M BHJIE MPAKTUYECKOM JesITeIbHOCTH

7. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

Ocnoesvl cneyuanvbHol
meopuu OMHOCUMelb-
HOCMU.

OO0OBsicHeHNe 3HAYNMOCTH orbiTa MaiikenbcoHa- Mopim
dopMynMpoBaHUE MOCTYIATOB

O0Bsicuenne g hexTa 3aMeIIIeHNs BpEMEHN

Pacyer sHeprum mMoxos, UMITYJIbCa, JHEPTUN CBOOOTHON YaCTHUIIBI
BripaboTka HaBBIKOB BOCIIPUHUMATb, aHAJIM3UPOBATh, IepepadaThiBaTh U
MIPEIBSABISTh NH(POPMAITUIO B COOTBETCTBUH C MTOCTABJICHHBIMH 3a/1a4aMH




S.TEMATUKA MHWHIUWBUAYAJIBHBIX ITPOEKTOB

1. Anexcanap ['puropbeBud CToNE€TOB — PYCCKUI QUBHK.

2. Anexcannp CrenanoBud [lornoB — pycckuid yueHbld, ©1300peTaTesb pajiuo.
3. AnbTepHaTUBHAs YHEPreTUKA.

4. AKycTHYeCKHE CBOMCTBA MOJYIPOBOJHUKOB.

5. Anape Mapu Amriiep — OCHOBOIIOJIOKHUK 3JIEKTPOIUHAMUKH.

6. ACHUHXPOHHBIN IBUTATEITh.

7. Acrepounibl.

8. ACTpoHOMHS HAIIMX JHEH.

9. AtomHuas ¢usuka. M3oronsl. [IpuMenenne pagnoakTUBHBIX H30TOIOB.
10. beckoHTaKTHBIE METOIBI KOHTPOJIS TEMIIEPATYPHI.

11. bunonspHbie TPAaH3UCTOPHI.

12.bopuc CemenoBu4 SAxkobu — Gu3MK U N300peTaTeb.
13.Benuyaiiiime OTKpbITUS (PUUKH.

14.Bujpl 3J€KTPUUECKUX Pa3psIOB. DIEKTPUUECKUE Pa3psiibl HA CIIYKOe YeloBe-
Ka.

15. Biustnue nedextoB Ha (U3NUYECKHE CBOMCTBA KPUCTAJUIOB.
16.Bcenennas u TeMHasi MaTepHsl.

17.T'anuneo I'anuneit — oCHOBATENb TOUHOTO €CTECTBO3HAHMUS.
18.I'onorpadust u ee mpuMEHEHHE.

19./IBmwxeHHEe Tea IEPEeMEHHOU MaCCHI.

20.lucdpakuus B HAIICH KU3HU.

21.Kunkue KpucTabl.

22 .3akonsl Kupxroda ams 31eKTpuaecKon 1emn.

23.3aK0HBI COXpAHEHUS B MEXAHUKE.

24 3nauenue oTKphITHil ["anues.

25.Urops BacunbeBuu KypuyatoB — ¢Gu3uk, opranu3aTop aTOMHOM HAYKH U TEX-
HUKH.

26.Hcaax HproToH — co3aaTenb KIacCuuecKo (hU3uKH.

27 .Vcnionb30BaHuE AIIEKTPOIHEPTUN B TPAHCTIOPTE.

28.Knaccuduxkaius u XxapakTepUCTUKHU DJIEMEHTAPHBIX YaCTHII.
29.KoHCTpyKITMOHHAS IPOYHOCTh MaTepHaia M €€ CBSI3b CO CTPYKTYPOH.
30.KoHCTpYyKIHS ¥ BUBI JTA3€POB.

3emuid - uiaHeta COTHEYHOM CUCTEMBI

. 3Be31a no uMeHu CoitHIle

. 'anmaktuka Miueunsiii [Tyt

. Coserckuit yuensiii C.I1.Kopones

. CoBetckuit yuenniit K.O.IluonkoBckuit

. OcBoeHue KocMoca

. CekpeTsl BeJIUKOro Apxumesa

. Ouznyueckue SBJICHUS B HAILICH )KU3HU

. 3BYKOBBI€ BOJIHBI.
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10. YbpTpa3Byk U €ro UCHOJIb30BAaHUE B TEXHUKE U MEIUIIMHE.

11. AMopdHbIe BelllecTBa U KUIKUE KPUCTAILIBI.

12. TenymoBble ABUTATENN U OXPaHA OKPYKAIOIIECH CPEIbI.

13. KII/] TenioBbIX aBUTaTENCH

14. IIpumeHeHUE TOTYPOBOAHUKOBBIX MPUOOPOB

15. IIpousBoAcTBO, Mepenaya U norpedseHue eKTpodHepruu. [Ipodiaemsl sHED-
rocOepexeHUs

16. [IpuHIMIBI pAUOCBSI3U U TEIECBUICHUS.

17. Pa3nuuHble BUIBI 3JEKTPOMATHUTHBIX M3JyYEHUH, UX CBOMCTBA U NPAKTHYE-
CKH€ TPUMEHEHUS.

18. Onruueckue npubopsl. Pazperniaromas cnocoOHOCTh ONTUYECKUX MTPHUOOPOB.
19. TexHuueckue yCTporcTBa, OCHOBAaHHBIC HA UCIIONB30BaHNU (HoTOdIPdeKTa.

20. S nepHas sHEpPreTHKA.

21. PanroakTUBHBIE U3TYyYEHHS U UX BO3JICHCTBUE HA KUBbIE OPTAHU3MBL.

22. Bo3MOXHbIE CLIEHApUH 3BOJOIMHN BeenenHoi

23. TepMOsIEpHBIIA CUHTE3 M €ro IPUMEHEHUE.



