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dusuka

1.1. Ob6aacTh NpUMEHEHHs POrPaMMBbI

Pabowas mnporpamma yd4eOHOH MAMCHUIUIMHBI SIBJISETCS 4YacThlo  00pa3oBaTeNbHOU
POTPaMMBI CPEIHETO TPO(ECCHOHATBHOTO 00pa30BaHUS MOJITOTOBKH KBATH(DHUIIMPOBAHHBIX
pabounx, ciryxanmux 23.01.09 MammmHUCT TOKOMOTHBA.
1.2. MecTo AHCHMIUIMHBI B CTPYKTYpPe OCHOBHOWH mpodeccHOHATbHONH 00pa3oBaTebLHOI
nporpaMmbl: yaeOHas nucuuruinaa «Dusnka» BXOAUT B 00I1e00pa30BaTeIbHBINA ITUKIL.
1.3. Heau 1 3a1a4u QM CHUIUVIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUS IUCIUILIAHBI:
Copepxanue nporpamMmbl «Du3KKay HAPABICHO HA JOCTHKCHHE
CIEAYIOUIMX LeJIei:
- OCBOCHHE 3HaHUH 0 PyHAAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U
NPUHIAIAX, JISKAIINX B OCHOBE COBPEMEHHON (H3NUECKO KapTHHBI MUPA;
HanOoJiee BaKHBIX OTKPBITUAX B 00JacTH (PU3UKH, OKA3aBUIMX OINPEAEIISIONIee
BIIMSIHAC HA Pa3BUTHE TEXHUKHU M TEXHOJOTHH; METOJaX HAYIHOTO MTO3HAHUS
TPUPOJIBI;
- OBJIaJICHHE YMEHHSIMHU MPOBOJUTH HAOJIOACHUS, TUIAHUPOBATh W BBITIOIHSITH SKCIIEPUMEHTHI,
BBIJIBUTATh THUIIOTE3bl W CTPOUTH MOJICNH, MPUMEHSATH IMOJYYCHHBIC 3HAHUS O (U3HKE s
OOBSCHCHHUSI Pa3HOOOPa3HBIX (U3UYECKUX SBJICHHH W CBOMCTB BEIIECTB; MPAKTUYECKOTO
UCTIONIb30BaHUs (PU3MUECKUX 3HAHUI;
-OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH(OpMAIIHH;
- pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
nporecce TNPUOOpETEHHsT 3HAHUH M YMEHHH N0 (U3HMKE C WCIOJB30BAaHHEM DPa3JIMYHBIX
HUCTOYHUKOB MHGOPMAITUN B COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;
- BOCIIUTaHKE YOSKICHHOCTH B BO3MOYKHOCTH ITO3HAHHS 3aKOHOB MTPUPO/IBI;
-HCTIOJIB30BAHMS JOCTHKCHHM (M3MKM Ha OJaro pa3BUTHS UYEIOBEUECKOW I[MBUIIM3AIUY;
HEOOXOMMOCTH COTPYIHUYECTBA B TPOIIECCE COBMECTHOTO BBIMTOJHEHHS 32144, YBAKUTCIHHOTO
OTHOIIEHHWsI K MHEHHUIO ONIOHEHTa NpU OOCYXJAEHWH TpoOJeM eCTECTBEHHOHAYYHOIO
CONCpKAaHUs; TOTOBHOCTH K MOPAIBHO-ITHYECKOW OIEHKE HCIONBb30BaHUS  HAYYHBIX
JOCTH>KEHUI, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY OKPYXKArOIel cpe/ibl;
- WCIOJBh30BaHWE NPUOOPETEHHBIX 3HAHWH W YMEHHU I PEUICHHS MPAaKTHYECKUX 3ajad
NIOBCEHEBHOM JKM3HHM, oOecriedyeHus: 0e30macHOCTH COOCTBEHHOHM >KU3HH, pallOHAIBLHOTO
NIPUPOIONIONB30BAHUS U OXPaHbl OKPYXKAIOIIEH Cpeabl ¥ BOZMOXKHOCTSIMU MPUMEHEHUST 3HAHHUI
IIPY PELICHUH 33/1a4, BO3ZHUKAIOUIUX B IOCIEAYIOIIEH Mpo(ecCHOHANBHOMN NesITeTbHOCTH.

OcBoenue coaepxaHusg y4deOHOW aucrumiuHbl «®Dusnka», oOecreunBaeT JIOCTHXKEHHE
CTyZIEHTaMH CIEAYIOINX Pe3yJIbTaTOB:

JUYHOCMIHBIX:

-4yBCTBO T'OP/IOCTH M YBAXKCHUS K HICTOPHU M JOCTHIKCHUSAM OTEYECTBEHHON (DM3NUECKON HAYKH;
¢u3nUecKkn TrpaMOTHOE IOBEIEHHE B NPOPECCUOHATBHOM MEATENbHOCTH U B OBITY INpHU
oOpareHuu ¢ mpudopamMu U yCTPOMCTBAMU;

- TOTOBHOCTHb K MPOAODKECHHIO O0pa3oBaHMA U TOBBIIICHHUS KBaTU(HUKAIMU B U30paHHOU
npodeccHoHaIBHON AEATETPHOCTH U OOBEKTHBHOE OCO3HAHHME PO (PU3UUECKHX KOMIETCHINH
B 3TOM;

- YMEHHE WCIIOIb30BaTh JOCTHIKEHUS COBPEMCHHOW (HU3MYECKOM HAayKH M (QHU3MYECKHX
TEXHOJIOTUH [UI TOBBIIICHUS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO pa3BUTUS B BBIOPAHHOM
npodeccHoHaIbHON AEATETbHOCTH;

- CaMOCTOSITENIbHO JTOOBIBaTH HOBBIC Ui ce0sl (hU3MYecKHe 3HAHMSA, WUCHOJIb3yS IS ITOTO
JIOCTYIIHbIE ICTOYHUKH HH(pOpManuy;

- YMEHHE BBICTpaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAHE IO PEIICHUIO OOIIHMX
3a1ad4;



- YMEHHE YNPaBJIATH CBOEH NMO3HABATEIBLHOM NEATENbHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOI'0 MHTEIUIEKTYaJIbHOTO PA3BUTHS.

MemanpeoMenHblx:

- UCTOJIb30BATh PA3JIMYHbIE BUBI I03HABATEIbHON AEATEIBHOCTHU IS

pemieHust pU3MUECKUX 3aad, IPUMEHATh OCHOBHbBIE METObI ITO3ZHAHUS

(HabmroieHne, omucaHue, M3MEepEeHne, SKCIIEPUMEHT) ISl U3yUEHUS Pa3InIHbIX

CTOPOH OKPYKAIOLIEH TEHCTBUTEIIBHOCTH;

- UCTIOJIb30BATh OCHOBHBIE HHTEIUIEKTYaJIbHbIE ONEPallii: IOCTAHOBKA

3agauu, GOpMyJIMpOBaHHUE THIIOTE3, aHAIN3 U CUHTE3, CPaBHEHUE, 0000111eH e,

cUcTeMaTH3alts, BbIABICHHE NPUYMHHO-CIIEICTBEHHBIX CBSI3€H, TIOMCK aHAJIOTOB,
(dopMynupoBaHUE BHIBOJIOB JUISI H3YUEHUS PA3IMUHBIX CTOPOH (PU3NIECKUX

00BEKTOB, PU3NUECKUX SIBJICHUH U (PU3NUECKHUX MTPOIIECCOB, C KOTOPHIMU

BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOGECCHOHATBHOU cdepe;

- YMEHHUE IeHepUPOBaTh UIECH U OIPEIEIATh CPENICTBA, HEOOXOAUMBIE

JUISL UX pean3aluy;

- UCTOJIb30BATh PA3JIMYHbIE UCTOYHUKHU JJIS TIOTY4YEHUS (PU3NIECKOM

UHpOpPMaLIUU, YMEHHE OLEHUTD €€ T0CTOBEPHOCTH;

- QHAJIM3MPOBATh U MIPEJCTABIATh HH(OPMALIMIO B PA3INYHBIX BUIAX;

- MyOJIMYHO MPEACTABIATh PE3YIbTaThl COOCTBEHHOT'O UCCIICAOBAHMS,

BECTH JUCKYCCHH, JOCTYITHO U TApMOHUYHO COYETasi CoAep KaHue U (hOpMbl

npecTaBsieMoil HH(popMaIu.

npeomemHmoix:

- c(OpPMHPOBAHHOCTh TPEACTABICHUN O pONM U MecTe (PU3MKM B COBPEMEHHOM Hay4HOMH
KapTUHE MHpa; TMOHHUMaHWE (U3MYECKON CYITHOCTH HaOIromaeMblXx BO BceneHHOU sIBIICHUIA;
NOHMMaHue posid (U3MKK B (OPMHUPOBAHUHU Kpyro3opa M (yHKIHMOHAIHLHOW TPaMOTHOCTH
YeJI0BeKa Ui PEeLIeHNs NPAaKTHYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOIIUMH (PU3HUECKUMH MOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE UCII0JIb30BaHKUE (PU3NYECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

- BJIaJICHUCOCHOBHBIMM ~ METOAAMU HAyYHOTO TIIO3HAHUS, HCIOJNb3YeMbIMH B  (HU3UKE:
HaOJr0IeHUE, ONIMCAaHUE, U3MEPEHUE, IKCIICPUMEHT;

- yMmeHus oOpaOaTbIBaThb pE3yNbTaThl M3MEPEHHH, OOHAPYKMBATh 3aBUCHUMOCTb MEXIY
(U3NYECKUMU BETMUMHAMH, OOBSCHSTH OJTY4YEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

- ¢(OPMHUPOBAHHOCTb YMEHUS peliaTh PU3NUECKUE 3a/1aUH;

- c(OpPMHPOBAHHOCTh YMEHHUS NPUMEHSTH MOJYYECHHbIE 3HAHUS ISl OOBSCHEHUS YCIOBUH
npoTeKaHus (U3NYECKUX SIBICHUI B MpHUpoJE, B NMpoQecCHOoHaIbHON cdepe U AN MPUHATHS
MPAKTUYECKUX PEILICHUI B TIOBCEIHEBHOM KU3HU;

- ¢(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOUICHHIO K (U3UUECKOr HH OpMaIuH,
HOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

1.4. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPAMMBbI AU CHUILINHBI:
MaKCHUMaJIbHOW y4eOHOW Harpy3ku oOydarorierocs 270 4acoB, B TOM YHUCIIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHoi Harpy3ku oOydatomierocs 180 yacos;
CaMOCTOSITENIbHOU paboThl oOydarorierocs: 90 yacos.

1.5. Ilepevens (popMupyeMBbIX KOMIIETEHIUI

OK 1. [TorHumMaTh CyIIHOCT U COIMATBHYIO 3HAUUMOCTh CBOSH OymyIieit nmpodeccun, mposBIsATh
K HEW YCTOMYMBBIN HHTEpEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JACSATEIBHOCTh, HCXOJsS M3 II€IM W CIOCOOOB €e
TOCTHIKEHUS, ONIPEICTICHHBIX PYKOBOIUTEIIEM.



OK 3. Ananu3upoBaTh pabovyl0 CUTYaIUIO, OCYILECTBIISATh TEKYIIUH M WUTOTOBBIM KOHTPOJb,
OLICHKY U KOPPEKIHUI0 COOCTBEHHOHN AESITENTbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3YJbTaThl
CBOCH paboTHI.

OK 4. OcymiectBnsiTh  TOMCK  WHGpOpPMaNuK, HeoOXoauMon it 3PPEKTUBHOTO  BBITIOIHEHHS
npodecCHOHATIBHBIX 3a71aY.

OK 5. Ucnonp3oBath nHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B MTPO(PECCHOHATBHON
NeSITeTbHOCTH.

OK 6. PaGorath B KOJUIEKTHBE M KOMaHZE, dPPEKTUBHO OOMIATHCS C KOJJIETaMH, PYKOBOJICTBOM,
KJIMEHTAMU

2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHOH padoThI

Bup yueoHoii paboThl Oobvem uacos
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 270
O0s3aTebHAsi AyANTOPHAs YueOHAsi HATPYy3Ka (Bcero) 180
B TOM YHCIIE:
MpaKkTUYeckas padbora 17
nabopaTopHas paboTa 23
KOHTpPOJIbHAs paboTa 11
WHJIMBUTYQJIHHBIA IPOEKT 10
CamocTosiTe/bHAsA padoTa o0yyarouierocs (Bcero) 90
B TOM YHCIIE:
-HamucaHue peeparos; 6
-COCTaBJICHUE OTYETOB I10 BHITIOJIHEHHBIM JJa00OpaTOPHBIM paboTaM M HX 23
3aIIUTa;
-BBINTOJIHEHNE TECTOBBIX 3aJaHHUM; 19
-[IOATOTOBKA JTOKJIAZOB TIO 33aHHBIM TEMaM; 8
- BBITIOJIHEHUE MTPE3CHTAIUH 6
-COCTaBJICHHE OTYETOB 10 BHIIIOJHEHHBIM MTPAKTUYECKUM padoTaM U HX 17
3alInTa;
-peleHre TUIOBBIX 33JaHUH KOHTPOJILHOW PaOOTHI. 11
[TpomexyTouHas arTecTanus B popMe IK3aMeHa.




2.2. TemaTuyeckuii IJIAH U coJep:xanue yueOHoi qucuumianabl @U3NUKA

HaumeHoBaHue Conep:xanue yueOHOro MaTepuaJa. .JIaﬁoparoﬁprle, npakruyeckue padorsl. CamocTosiTeibHAs padoTa O0bem YpoBeHb
pa3aejioB U TeM 00yYaKoIIuXCcs. 4acoB OCBOEHHUSI
| 3 4
Bgenenue Coaep:kaHue y4eOHOro MaTepuajia 2
1 | ®wusuka — dynnamenTanbHas Hayka o mpupose. EcTecTBeHHOHAYUHBII METO/] IIO3HAHMS, €I0 BO3MOKHOCTH U 1 2
TPaHMIIB TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IIPoIIecce MO3HAHUS MPUPOIsI MoaeTnpoBaHue
(hM3UYECKUX SIBICHUH U TIPOIIECCOB.
2 Pounb skcriepuMeHTa ¥ TEOPHUH B MPOIECCe MO3HAHUS MPUpoabl. Dusndeckas BenuunHa. [lorpenHocTa 1 2
n3MepeHuid hruznueckux BennunH Ouznueckre 3aKoHbI. [ paHUIBI MPUMEHUMOCTH (PU3NIECKIX 3aKOHOB
[Monsitre o0 puznueckoit kKapTuHe Mupa. 3HaucHHe GU3KMKH npu ocBoeHuu npodeccuii CIT10.
Paznen 1. 53
MexaHunka
Tema 1.1. Coaeprxanue y4eO0HOTo0 MaTepuaJia 9
Kunemaruka MexaHu4eckoe JBUKEHHUE. 1 2
4" | Tlepememenue. ITyTs. 1
S | PaBHOMEpHOE MPAMOJIHHEIHOE JIBIKCHHE. 1 2
6 | Vckopenwe. 1 2
/ PaBHONIEpEMEHHOE IPSIMOJIMHEHHOE JBIKCHUE. 1 2
8 | Ceoboamoe mazeHwe. 1 2
9 | Imkenue Tena, GPOIICHHOTO MO YIIOM K TOPU30HTY. 1 2
10 | PaBHOMepHOE IBMKEHHE IO OKPYKHOCTH. 1 2
11 | Pemenne 3amau no teme «KnHeMaTHKa» 1 2
IIpakTHYecKkoe 3aHITHE: 2
12-13  Nel «MccnenoBaHue 3aBUCMMOCTH IyTH OT BpEMEHH IIPH PAaBHOMEPHOM M PAaBHOYCKOPEHHOM JBHIKCHUH. z
KonTpoabHas padora: 1
14-  Nel «KuHeMaTnka MaTepruagIbHOW TOUKI). 1
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: 4
- PCLIECHUE THIOBBIX 3a/JaHUi KOHTPOJIBHON PaboThI; %
-BBITIOJIHEHUE TSCTOBBIX 3aJ[aHMIA;
- COCTaBJICHHUE OTUYETORB MO BHITIOJHEHHBIM MPAKTHYCCKAM padoTaM W HMX 3aIllHTa. 2
Tema 1.2 Conep:kanne yueGHOro MaTepHaja 8
3axoHbI 15 | IlepBorii 3akoH HBIOTOHA. 1 2
16 | Cuma. Macca. CriocoObI M3MEPEHHS] MacChl TEJL. 1 2
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MeXaHHKH 17| Bropoit 3akon HeloToHa. 1 2
HbloToHA. 18 | Tperwuit 3axon Herotona 1 2
19 | Mmmynsc. OcHOBHOIM 3aKOH KITACCHUECKOM TUHAMUKH. 1 2
20 | 3akon BceMHpHOToO TATOTeHHs. | paBHTAIMOHHOE MOJIE. 1 2
21 | Cuna tsxecTu. Bec. 1 2
22 | Cunbl B MexaHuKe. Pemenye 3aa4 o teme: 3akoHsl HploTOHA. 1 2
IIpakTHYeckoe 3aHATHE! 2
23-24 N2 «MccnemoBaHue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT YIJTMHEHUS NIPYKMHBL. V3MepeHue )KeCTKOCTH z
TPYKUHBD).
JlaGopaTopHas pa6ora: 2
25-26 Nel «MccnenoBanue NBMXEHUS Tea MO JEUCTBUEM ITIOCTOSHHON CUIIBDY 2
KonTpoubnas pa6ora: 1
27-  Ne2 «/luHamuKa MaTepuaJbHON TOUKN. 1
CamocTtosiTetbHast pad0oTa 00yIarOIIMXCSH )
-COCTaBJICHUE OTUYETOB I10 BHITIOJIHEHHBIM JJA00PaTOPHBIM paboTaM M HX 3alllWTa; %
- COCTaBJICHUE OTYCTOB I10 BBHITTOJHECHHBIM MPAKTUICCKUM PaboTaM U WX 3allluTa; 1
- PELICHUE TUTIOBBIX 3aIaHAN KOHTPOJILHON PaboThI; 1
-BBITIOJIHEHUE TECTOBBIX 33/IaHUH.
Tema 1.3 Conep:xaHnue yueOHOr0 MaTepHaJa 8
3aKonsl 28 | 3aKkoH coxpaHEeHHs HMITyIbCA. 1 2
COXpaHeHus B 29 | PeakTHBHOE JBUKEHHE. 1 2
MeXaHuke. 30 | Pa6oTa cuasl. PaG0Ta MOTEHIMATBHBIX CHIL. DHEPIHS. 1 2
31 | MommHocTs. 1 2
32 | MorenumanbHas SHEPrHsL. 1 2
33 | Kunetnueckas SHepris. 1 2
34 | 3akoH coxpaHeHNs MexaHM4ecKoii SHeprun. [TprMeHeHNe 3aKOHOB COXPAHEHHSL. 1 2
35 | Pemrenne 3aa4 o Teme «3aKOHBI COXPAHEHNs B MEXAHHUKE. 1 2
JlaGopaTopHas padora: 4
36-37  Ne2 «M3yueHue 3aKOHA COXPAHECHUS UMITYJIbCa U PEAKTUBHOTO IBUKCHHS %
38-39  Ne3»CoxpaHeHHE MEXaHHUYCCKOW SHEPIHH NPU ABM)KEHUU Teja MO JCHCTBUEM CHII TSDKECTH M
YOPYTOCTH
KonTposbHas padora: %

40- Ne3 «3aKoHBI COXpaHCHHS.




CamocTtosiTenbHast pad0oTa 00yIarOIIMXCSH

-COCTaBJICHHUEC OTYCTOB I10 BBIIIOJTHCHHBIM Ha60paT0pHBIM pa60TaM MU HX 3aliuTa,
- pCHICHUEC TUTIOBBIX Ba,Z[aHI/Iﬁ KOHTpOJIBHOI;’I pa6OTI>I;
-BBINOJIHCHHE TCCTOBBIX 3aJaHMIA.

RO

Paznen 2. 40
OcHOBBI
MOJICKYJISIPHOM
(pusuku n
TePMOAUHAMUKH
Tema 2.1 Conep:xanue yueOHOro MarepuaJia: 4
OCHOBBI 41 | OcHOBHBIE MONOKEHHS MOJIEKYJIIPHO-KMHETHYECKON TeOpHH. PazMephl M Macca MOJIEKYJI M aTOMOB. 1 2
MOJIeKYJISIPHO- BpoynoBckoe nBmwkenne. Jnddys3usa. Cunbl 1 23HEPTHS MEXMOJIEKYILIPHOTO B3auMoieicTBrus. CTpoeHNe
KHHETHYCCKOi ra3000pa3HbIX, XXUJIKUX U TBEPABIX Teld. CKOPOCTH JIBHKEHUS MOJICKYN U UX U3MEPCHUE.
TeopHu. 42 | Vneansuslii ras. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHYECKOH TEOPHH Ta30B. 1 2
e bHbIi ras. 43 | Temnepatypa u ee u3MepeHue. AGCOMIOTHBIN HyJlb TeMIEpaTyphl. TepMOAHHAMIYECKAS IIKANA 1 2
TEMIIEPATYPHI.
44 | YpaBHeHHe COCTOSHHS MIEaNFHOTO Ta3a. MONSpHAs ra30Bast IOCTOSHHAS. I a30BbIe 3aKOHEI 1 2
IpakTHYecKoe 3aHATHE: 2
45-46 Ne3 «M3mepenue TemnepaTtypbl. TepmomeTp» 2
CamocTosiTe/ibHast padoTa 00yYaKOUIUXCSH: %
-BBITIOJIHEHNE TECTOBBIX 3aJJaHHIA;
- COCTaBJIEHHE OTYETOB I10 BBHITTOJHEHHBIM MIPAKTUIECKUM paboTaM M WX 3aIllnTa; 1
-pelIeHNEe TUMOBBIX 33J]aHUH KOHTPOJIBHOU pabOTHI. 1
Coaepsxanne y4e0HOT0 MATEpHAJIA 2
Tema 2.2 47 | Vicnapenue u koHzeHcaus. HachlleHHBIH Map U ero cBoicTBa. AGCONIOTHAS U OTHOCUTEIbHAS BIAKHOCT 1 2
CaoiicTBa napos. Bo31yxa. Touka poCHL.
48 | Kuneuue. 3aBMCUMOCTD TeMIIEPATyphl KUIEHHUs OT AaBleHus. [leperpeTslii map u ero UCIonb30BaHUE B 1 2
TEXHHKE.
JlaGopaTopHasi pa0oTa: 2
49-50 Ned«3mepeHne BIaXKHOCTH BO3IyXay; 2
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: 3
-COCTaBJICHUE OTUYETOB I10 BBITIOJTHEHHBIM Ja00paTopHbIM paboTaM U WX 3allWTa; %
-BBITIQJIHEHUE TECTOBBIX 3aJIJaHUM.
Tema 2.3 Conep:xanue yueOHOro MaTrepuaJia: 2
CBOVICTBau o1 XapaKkTepruCTHKA KUIKOTO COCTOSHUS BemecTBa. [I0BepXHOCTHEIHM CITOH JKUIKOCTH. DHEPTUS 1 2
KUAKOCTEH

TTOBEPXHOCTHOI'O CJIOA.
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52 | SIBneHus Ha T'paHHuIIC X XKUAKOCTU C TBCPAbIM TCJIOM. KaHI/IHHHpHHC SIBJICHUA.

JlabopaTopHbie paGoThI:
53-54  Ne5 «M3mepeHue MOBEPXHOCTHOIO HATSDKEHUS JKUIKOCTID).

NN

CamocTtosiTenbHast paboTa 00yIar0IMXCSH:
-COCTABJICHUE OTYETOB I10 BHIITOJIHEHHBIM JIAOOPATOPHBIM paboTaM M WX 3aIlINTa;
-BBIIIOJIHEHHE TECTOBBIX 33aHUIL.

Tema 2.4
CBoiicTBa
TBEPABIX TeJ

Coaep:kaHue Y4eOHOT0 MaTepHaJa

55 XapaKTepI/ICTI/IKa TBCPAOr'0 COCTOSIHUS BCUICCTBA. pryrI/IC CBOMICTBaA TBCPABIX TCJI. 3aKkoH FyKa

56 | MexaHuuecKre CBOMCTBA TBEPABIX TeI. TeIIOBOE pacIIUPEHHUE TBEPIBIX TeJ U KUAKocTel. [1apieHue u
KpUCTaJLIU3AIIHSL.

JladopaTtopHas padora:
57-58 Neb6 «M3yuenue nedopMalidu pacTHKEHU.

NN - N PNW

CamocTtosiTenbHast pad0oTa 00yIalOIIMXCSH
-COCTaBJICHUE OTYETOB I10 BHIIIOJIHEHHBIM Ja00paTOPHBIM paboTaM U HX 3alluTa;
-BBIIIOJIHEHHE TECTOBBIX 33/1aHUil;

Tema 2.5
OCHOBBI
TePMOTUHAMUKH

Conep:xanue yueOHOr0 MaTepHaJa

OCHOBHBIC IOHATHS U OIpCACIICHNA. BHYTpeHHSIH OHCPTrHd CUCTCMBEIL. BHy’I‘peHH}I}I OHCPrus NACAJILHOIO rasa.

60 | PaGora u Terora Kax (dopMmbI iepeaun sHeprud. TermIoeMKOCTh. Y AeIbHas TEIIIOEMKOCTh. Y paBHEHUE
TEIIOBOro OajaHca.

R P A kW

61 | IMepBoe Hawat0 TepMomHHAMUKH. AIMabaTHBI mporecc. BTopoe Ha4ato TepMOIMHAMHUKH.
TepMonrHaMHuuecKasl IKajia TeMIepaTyp.

62 [Ipunnun aeiicreus temnoBoit mamunbl. KIT/] TemnmoBoro apuraresns. XoaoIuabHbIe MAlIUHBL. TerIoBbIE
neuratenn. OXpaHa MPUPOILL.

IIpakTHyeckoe 3aHsTHE:
63-64  Ne4 «/3meHeHHe BHYTPEHHEH SHEPTUU TEJ PU COBEPUICHUH PabOThI».

CamocTtosiTenbHast padoTa 00y4ar0IIMXCH:

-BBIIIOJIHEHUE TECTOBBIX 3aaHUM;

- COCTaBJIEHHE OTYETOB I10 BHINOJHEHHBIM IIPAaKTHUECKUM paboTaM U HUX 3allUTa;
-PELIEHHE TUIIOBBIX 33/JaHUA KOHTPOJILHOM paboThI;

-BBIIIOJIHEHUE [IPE3CHTAUN

Paznen 3
DJIeKTPOAMHAMUK

a
Tema 3.1.
DJIeKTpuYecKoe
noJje.

Conep:xanue yueOHOT0 MaTepHuaJa

65 | Dnexrpuueckue 3apsipl. 3aKOH coxpaHeHns 3apsia. 3akoH KymoHa.

N

66 | Dnextpuueckoe nome. HanpsukeHHOCTD SIEKTPUYECKOro HOous. [IPHHIKI CyTIepIO3HIMH HONEH.
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67 | PaGoTa cu1 51€KTpOCTATHYECKOTO MOJISL. 1 2
68 | IMorenuman. Pa3HOCTh MOTEHIMATIOB. DKBUIIOTCHIHATBHBIC TTOBEPXHOCTH. 1 2
69 | Crsasp Mex 1y HAPSKEHHOCTBIO M PA3HOCTHIO TIOTEHIMANIOB YIEKTPHUECKOTO TIOJIS. 1 2
70 | JTusnexTpuky B S1eKTpHUecKoM role. ITonspu3aius JUdIeKTPUKOB. 1 2
/1 | TIpoBomHHKM B 3EKTPHUYECKOM MOJIE. 1 2
/2| Konpencaropsl. CoelMHeHNEe KOHIEHCATOPOB B 6aTapero. 1 2
73 | DHeprus 3apsHKEHHOr0 KOHJEHCATOPA. DHEPTHs IEKTPHUECKOTO MO, 1
KonTpoasnas pabora: 1
74-  Nod «DneKTprUECcKOe TIONey. 1
CamocTrosiTestbHasi paboTa 00yYalOIMXCS ! 2
-pellIeHre TUITOBBIX 3aJaHUi KOHTPOJIBHON paOOTHL. %
-BBITIOJIHEHUE TSCTOBBIX 3aJIaHHIA;
Tema 3.2 Conepkanue yueGHOro MaTepHaja 8
HOCTO”““"““‘“ YcnoBus, HEOOXOAUMBIC JIJIsl BOSHUKHOBEHHS U MOICPIKAHUS DIEKTPUUIECKOro Toka. Criia TOKa U INIOTHOCTh 1 2
JJIeKTPUUIeCKHUii TOKA.
TOK. 76 | 3akoma Oma st yuactka nemnu 6e3 DJIC. 1 2
77 | 3aBHCHMOCTb 3JIEKTPHUECKOTO COPOTHBIICHNS OT MAaTePHaa, JUIMHBI U TLIOMIA/IH ITONIEPEUHOTO CCUCHHUS 1 2
MTPOBOJTHUKA.
78 | 3aBHCHMOCTB FNEKTPHYECKOTO CONMPOTHBIICHHS IPOBOIHUKOB OT TEMIIEPATYPHL. 1 2
79 | DnexTpomBIKYIIAs CHIA HCTOYHHKA TOKA. 3aKoH OMa JUIs [OJNHOM LTI 1 2
80 | Coenumenne mposomuukos. CoeTMHEHNE HCTOYHHKOB JIEKTPHUECKOi SHEPTHH B 6aTapero. 1 2
81 | 3akon Jlxoyns —Jlenna. TemioBoe AeiiCTBHE YMEKTPHUIECKOTO TOKA. 1 2
82 | PaGoTa 1 MOIIHOCTB DNEKTPHYECKOTO TOKA. 1
I[IpakTHyeckoe 3ansiTue: 4
83-84  Ne5 «PerynmupoBaHue CHIIBI TOKA B IIETTH IEPEMEHHBIM PE3HCTOPOMY. %
85-86  Ne6«Omnpenenenue ynenbHOTO COMPOTHBRIICHUS IIPOBOTHUKAY
JlabopaTopHas padora: 6
87-88  Ne7 «IM3yuenue 3akona OMa JUTs ydacTKa IeTH, MOCIIeIOBATEILHOTO U MapalieIbHOIO COeTUHEHUS 2
MPOBOJTHUKOB.». 2
89-90 Ne8 «U3yuenue 3akoHa OMa 1JIs1 TOTHOW TSTIH». 2
91-92  NeO9«U3mepenne 3C 1 BHYTpPEHHETO CONPOTUBIICHHUS HCTOYHHUKA TOKA.
CamocTosiTeibHAs padoTa 00yYAIOIIMXCH: 11
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-COCTAaBJICHHUC OTYCTOB I10 BBIIIOJTHCHHBIM J'Ia60paT0pHBIM pa60TaM U HX 3al1uTa,
-COCTaBJICHHUEC OTYETOB I10 BBINIOJTHCHHBIM IIPAKTUYCCKUM pa60TaM U HX 3alluTa,

-BBIITOJTHCHUEC TCCTOBBIX 33}.‘{3HI/II>1,
-pCIICHNEC THIIOBBIX 3aZ[aHI/Iﬁ KOHT‘pOJ’IBHOﬁ pa60TI>I.

o PR

aﬂe;lggM; Se.gxnﬁ Conep:xanue yueOHOT0 MaTepHaJa
TOK B pI:BJII/I'-IHbIX 93 | DnexTpuuecKuii TOK B pa3IHUHBIX CPeax. DICKTPHUCCKUI TOK B MeTaliax. JIeKTPOHHBIH ra3. PaGora 2
cpenax. BbIXOJa.
94 | DpexTpHuecKHil TOK B MEKTPOIUTAX. DIEKTPOIH3. 1 2
95 | 3akonn dapazes. [IpuMeHeHHE HIEKTPOIIN3A B TEXHHUKE. 1 2
96 | DnexTpuueckuii TOK B ra3ax u B BakyyMme. MoHmM3aIus ra3oB. BUsl Ta30BbIX pa3psioB. IIoHATHE 0 mIa3mMe. 1 2
97 | CaoiicTBa 1 IpEMEHEHNE SIEKTPOHHBIX TTYYKOB. 1 2
98 | DnexTpuueckuii TOK B MONyIpoBoaHHKaX. COGCTBEHHAs TPOBOAMMOCTD 1 2
MOJTyIPOBOTHUKOB. [10JTyIPOBOTHUKOBBIC TIPUOOPBHL.
IIpakTH4eckoe 3aHsTHE! 1
99-  Ne7 «MccnenoBanue pabOThI OJYIIPOBOAHUKOBOIO JIMO/1a M paOOThI TPaH3UCTOPA 1
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: 3
-COCTaBJICHHUE OTUYCTOR IO BHIMOJIHEHHBIM MPAKTHYCCKUM paboTaM M WX 3alllHTa; %
-BBINTOJIHEHHUE MPE3CHTALIMH 1
-BBINTOJIHEHHE TECTOBBIX 3aaHMIA;
Tema 3.4 Cojep:xaHue y4eOHOr0o MaTepuaja 11
MarnantHoe nose. | 100 | MaruuTtHoe moJie 1 2
101 | BekTop MHAYKIIMH MATHUTHOTO HOJIS. 1 2
102 | [eiicTBrie MAarHUTHOTO IOJIs Ha MPSIMOJHUHEHHBIN MPOBOAHUK ¢ TokoM. Cuita Ammepa. 1 2
103 | Cmia Ammepa.. 1 2
104 | BzaumopeiicTBUE TOKOB. 1 2
105 | MarouTHBIHA TOTOK. 1 2
106 | PaboTa mo nmepeMemeHnIo MPOBOIHNKA C TOKOM B MATHUTHOM IIOJIE. 1 2
107 | JleificTBrEe MarHMTHOTO ITOJISI HAa IBYKYILMICS 3apsi. 1 2
108 | Cua Jlopenna. 1 2
109 | Onpeaenenue yAeIbHOTO 3apsa. 1 2
110 | YckopuTenu 3apsHKEHHBIX YACTHIL. 1 2
IIpakTHYecKoe 3aHATHE: 2
111-112  Ne8 «HaGmroeHue 1eHCTBUSI MATHUTHOT'O TIOJISI HA TOKY. 2
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: 3
-COCTaBJICHHE OTUYETORB M0 BBHITIOTHEHHBIM MPAKTUYCCKAM paboTaM M HX 3alllUTa; %
-BBIITOJIHEHUE TECTOBBIX 3aaHMIA; 1
-pelIeHNE TUMIOBLIX 3aJaHU KOHTPOJILHOM paOOTHI.
Tema 3.5 Conep:kanne yueGHOro MaTepHaja 4
DNEKTPOMATHUTH [TT3 | DiieKTpOMarHuTHas HHIYKLHUS. 1 2
ast HHAYKIns. 114 | BuxpeBoe 21eKTpHYECKOE HOJIE. 1 2
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115

CaMOUHyKIuSL.

116

3Hepm;1 MaramuTHOT'O I10JIA.

117-118

JlaGopaTopHas padora:
NelQ «M3yueHue sIBICHHUS 3JCKTPOMArHUTHON MHIIYKITHH.

CamocTosiTeJIbHasi padoTa 00yYarOIIUXCS:

-COCTaBJICHHE OTYETOB TI0 BHIMIOTHEHHBIM JTa00pAaTOPHBIM padoTaM M HX 3allHTa;
-BBITIOJIHEHUE TECTOBBIX 3aJ[aHU;

-pelieHne TUIOBBIX 3aJJaHUil KOHTPOJIBHON pabOTHI;

PP NN R

Paznean 4.
Kone0anusa n
BOJIHBI

W)
(@)

Tema 4.1
MexaHnnuyeckune
Ko0J1e0aHus.

Coaep:xanue y4eOHOro MaTepuasa

119

Konebarenpaoe aemkenue. ['apmMonndeckne konedbanus. CBOOOTHBIC MEXaHUICCKIEC
KosieOaHus. BIHyKIeHHBIE KOJIeOaHusl.

120

JIuHelHbBIE MEXaHUYECKHE KOJIEOATENBHBIE CHCTEMEL. HpeBpaH_ICHI/IG OHCPIrun nNpu K0JIe0aTEeTEHOM
JBHXKCHHU.

121-

JlabopaTopHas padoTa:
Nell «M3yueHue 3aBUCUMOCTH MEepHoa KojdeOaHU HUTSHOTO (WIIM IPY>KMHHOTO) MasiTHUKA OT JITHHBI

HUTHU (WM Macchl Ipy3a)».

=

CamocTosiTeJIbHast padoTa 00yYarOIIUXCS:
-COCTaBJICHUE OTUYETOB I10 BBITIOJTHEHHBIM Ja00paTopHbIM paboTaM M HX 3allWTa;
-BBITIOJIHEHUE TECTOBBIX 3aJIaHUI.

Tema 4.2
Yupyrue BoJIHBI.

Conep:xanue yueOHOro MaTepuaJia

N PN

122

Ilonepeunbie u MPOAOIHHBIE BOJHEI.

123

XapaKTepUCTHKHU BOJIHBI. Y PaBHEHUE IUIOCKOM Oeryiie BOIHBI. 3ByKOBBIC BOJHBLVIHTEp(hEepeHIINs BOJIH.
ITousTre o nudpaKIym.

N N

124-125

IIpakTH4eckoe 3aHsATHE:
Ne9 «OmnpeneneHne CKOPOCTH paclipOCTPAHEHUSI U JUTMHBI BOJTHBD.

CamocTosiTeJIbHast padoTa 00yYarOIIUXCs:

-COCTABJICHHUC OTYCTOB 1O BBIMTIOJIHCHHBIM NPAKTUYCCKUM pa60TaM 1 HX 3al1MTa,
-BBIITOJTHCHUEC TCCTOBBIX 3aHaHHﬁ.

Tema 4.3
DJIEKTPOMATHHUTH
ble KoJ1e0aHus.

Conep:xanue yueOHOT0 MaTepHuaJa

126

CB0OOTHBIE DIICKTPOMArHUTHEIE KoyieOanus. [IpeBpaineHue 2Hepruu B KoyiebaTeIbHOM KOHTYpPE.

127

3aTyXElIOH_II/Ie OJICKTPOMArHMTHBIC koneOanus. I’ CHCPATOP HE3ATYyXarIUX 3JICKTPOMATrHUTHBIX KOJICOaHMIA.

128

BBIHY)KI[CHHBIC SJICKTPHUYCCKHEC KOoJIeOaHMUSL.

129

IlepemennsIii Tok. I'eHepaTOp MepeMEHHOro TOKa.

130

EmkocTtHOE 1 UHAYKTUBHOC COIIPOTHUBJICHUA IIEPEMEHHOI'O TOKA.

131

3axon OMa IS DIEKTPHIECKON TN IEPEMEHHOTO TOKA.

R RRR PR N PPN N R
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132 | PaboTa 1 MOIITHOCTH NIepeMeHHOT0 TOKa. | eHepatopsl Toka. Tpanchopmaropsl. TOKH BBICOKOH YacTOTHI. 1 2
[Moyyenue, nepeada U pacupeieNICHUE SIEKTPOIHEPIHH.
JlaGopaTopHas paGora: 2
133-134  Nel2 «MHAYKTHBHBIE U eMKOCTHOE COIIPOTHBIICHHUS B LIEMTH IEPEMEHHOTO TOKay. 2
CamocTosiTeJIbHasi padoTa 00y4YarOIIUXCs: 2
-COCTaBJICHUE OTYETOB I10 BHIITOJIHEHHBIM JIAOOPATOPHBIM paboTaM M HX 3aIlNTa; %
-BBINOJTHEHUE TECTOBBIX 33/IaHHH.
Tema 4.4 Copepxanne yueOHOTO MaTepuana _ 5
sexTpo- 135 | DiekTpoMarHMTHOE MOJie KaK OCOOBIN BUJ MATEPHUH. 1 2
136 | DieKTpOMarHUTHBIE BOJIHEL 1 2
MarHuTHBIE 137 | Bubparop I'epiia. OTKpBITBIN KOJIeOATEIBHBIN KOHTYP. 1 2
BOJIHBI 138 | M3obpetenue paano A.C. ITomnoBsiM. 1 2
139 | TloHsTHE O paHOCBS3H. 1 2
KonTpoabnas padora: 1
140-  Ne5 «KonebGaHus 1 BOJHBIY. 1
CamocTosiTeJIbHast padoTa 00yYarOIIUXCS: 2
-BBINIOJTHEHUE TECTOBBIX 3a/IaHUH; %
- peIICHHE TUTIOBBIX 33/IaHUH KOHTPOJBHOH PaOOTHI
Pa3znen S 22
Onrtuka
Tema 5.1 Conepkanue yueGHOro MaTepHaja 1
Ilpupona ceera. | 141 | CkopocTs pacpoCTpaHCHHS CBETA. 1 2
142 | 3akoHBI OTpaXKEHHS U IPETOMIICHHS CBETA. 1 2

=
143 TlomHOE OTpakeHHUE CBETA.

e

144 Jlunssel. I'na3 kak ontudeckasi CUCTEMA.

145 Ontudeckue npuOOpLL
146 Koutpoannasi padora:Ne6
«["eoMeTpryecKas ONTHKA»

CamocTtosiTetbHast pad0oTa 00yIal0OIMXCSH:

-COCTABJICHUE OTYETOB I10 BHIITOJIHEHHBIM JIAOOPATOPHBIM paboTaM M HX 3aIlNTa;
-BBIIIOJIHEHUE TECTOBBIX 3aaHUM;

-COCTaBJICHUE OTUYETOB I10 BBHIIOJIHEHHBIM MPAKTUYECKUM paboTaM M HX 3alluTa.

Tema 5.2
Bo/iHoBBIE
CBOIICTBa CBeTA.

Coaep:xanue y4eOHOro MaTepuaJia

147 | Murepdepenims cBeta. KorepeHTHOCTh CBETOBBIX Jydeil. IHTep(epeH s B TOHKHX IUIeHKaX. [1010CH!
paBHo#i TonmuHBL. Konbiia HetoTona. Mcnonp3oBanue nHTEp(EPEHITNN B HAYKE U TEXHUKE.
Judpakuus ceera. udpakius Ha menu B NapauIebHBIX Ty4ax. JudpakiuonHas pemerka.

ROl WwRRko R
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148 | Monsitre o ronorpaduu. [onsipuzanus nonepeunsix BoiH. [lonspusanus cBera. [[BoitHOE 1
mydenpenomieHue. Ilomsponsl.
149 | Mucnepcus cera. Bupl criektpos. CriekTpsl Hemyckauusi. CIIeKTPbI MOTIOMCHH. 1
150 | VasrpadmoneroBoe i nndpakpacHoe u3mydeHns. PeHTreHoBCKHUe Tydn. VX Ipupoa 1 CBOHCTBA. 1
151- PeHTreHOBCKHE JIYYH,UX MIPUPOA B CBOUCTBA. 1
152 KonTtposbHas padora: 1
Ne 7 »BomgHoBas ontuka»
CamocTosiTeJIbHast padoTa 00yYarOIIUXCS: g
-COCTaBJICHUE OTYETOB TI0 BHIMIOJIHEHHBIM JTa00paTOPHBIM padoTaM M MX 3allHTa; 1
-TIOJITOTOBKA JTOKJIAJOB I10 33JJaHHBIM TEMaM; 2
-HanucaHue pedepaToB 10 3aJaHHBIM TeMaM
Paznen 6 4
OcHOBBI
crnenuaJbHOI
Teopuu
OTHOCHTEJILHOCTH
Tema 6.1 Cozep:kanue yueGHOro MaTepuaa 1
OCHOBBI 153 | uBapuaTUBHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMeE. 1
CHenuAJIbHOM 154 | Iloctynatel DUHIITEIHA. 1
TeopHuun 155 | [IpocTpaHCTBO M BpeMsl CIICIUATBHON TEOPUU OTHOCUTEIIBHOCTH. 1
OTHOCUTEJLHOCTH | 156 | CBsi3b MacChl ¥ SHEPIHUU CBOOOIHOMN YaCTHIIBI. DHEPIHS MTOKOSL.
Paznen 7
j1eMeHTBI
KBaHTOBOIi 21
buzukn
Tema 7.1. Conep:xkaHue y4eOHOr0 MaTepuaJja 3
KBaHToBast 157 | TemnoBoe uznmydeHnue. PacripeneneHue SHEPTHUN B CIIEKTPe aDCONFOTHO YepHOTO Tena. KBaHTOBas THITOTH3a 1
ONTHKA Ilnanka.
’ 158 | ®otoHbl. BHemnmi dorosnekrpuueckuii b dekt.Bayrpennuii hotordhdext. Tl (hOTOIEMEHTOB. 1
159 | JlaBaeuue cBeta. [IoHITHE 0 KOPIYCKYJIIPHO-BOJIHOBOH MPUPOJE CBETA. 1
160 KourpoabHasi padora: Ne 8»KpaHTOBas onTHKa» 1
CamocTosiTeJIbHast padoTa 00yYarOIIUXCs: %
-BBITTOJTHEHUE TECTOBBIX 3a/IaHMUIA; 5
-COCTABJICHUE OTYETOB 110 BHIMIOJIHCHHBIM MTPAKTHYECKUM pad0TaM M WX 3alluTa
Tema 7.2 Conep:xaHue y4eOHOro MaTepuaja 2

15




du3uka atoma. | 161 | Pa3BuTHe B3riIs/10B Ha CTPOCHHE BEIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boxopoaa. SlaepHas 1 2
Mozeab aroma. OnbiTel Pesepdopa.
162 | Mopuens aroma Bogopoza rmo bopy. I'unoresa 1 bpoitnsa.CooTHollieHIEe HEOPEACICHHOCTEH 1 2
['citzenOepra.KBaHTOBEIC T€HEPATOTEL.
CamocTtosiTenbHast pad0oTa 00yIAr0OIIMXCSH %
-IIOJITOTOBKA JTOKJIAJ0B I10 3aJaHHBIM TEMaM; 1
-HanucaHue pedepaToB 10 3aJaHHBIM TeMaM; 1
- BBITTOJTHEHHE MTPE3CHTAINH
Tema 7.3 Copep:kaHue y4eOHOro MaTepuajia 4 2
duszuka 163 | EcTecTBeHHAs paIMOAKTHBHOCTD. 3aKOH pagHOaKTHBHOIO paclaja. 1 2
aTtomMHoro siapa. | 164 | Cnoco0Obl HaOJIOACHHS W PETHCTPALMK 3apsDKeHHBIX yacTuil. JddexT Basmioa — Yepenkopa. 1 2
165 | Crpoenue atoMHOro siapa. Jedhekt Macchl, SHEPrusi CBSI3U M YCTOHYHMBOCTh aTOMHBIX SIIEP. 1 2
166 | SnepHbie peakuuu. MickyccTBeHHas paJiMOaKTUBHOCTG. Jlenenue Tsokensix saep. Llennas snepHas 1 2
peakiys. Y npapisieMas siepHasi peaKifusl.
CamocTrosiTetbHasi padoTa 00yYar0IMXCs %
- BBITIOJTHEHHUE TIPE3CHTALIHIA; 1
-pelIeHNE TUMIOBLIX 3aJaHUA KOHTPOJILHOM pabOTHL.
Pa3nen 8. 19
IBoJIIonus
BceesieHHoil
Tema 8.1. Coaeprxanue y4eO0HOro MaTepuaJia 2
CtpoeHue u 167 | Temuas maTepust u TeMHast dHeprusa. Hama 3Be3gnas cucrema — [amaktuka. J[pyrue rajakTHKH. 1 2
pa3BHTHE 168 | beckxoneunocts Beenennoii. Pactmpsiromnascs Beenennas. Mogens ropsiueii Beenennoit. [lonsitue o 1 2
BeesleHHO KocMosioruu. CTpoeHHE U IPOUCXOXKACHNE | aTakTHK.
CamocTosiTeJIbHast padoTa 00y4arOIIUXCs: g
-IIOJITOTOBKA JTOKJIAJ0B I10 3aJaHHBIM TEMaM; 1
-HanucaHue pe)epaToB Mo 3aJaHHBIM TeMaM; 1
- BBITIOJTHCHHE MMPE3CHTAINN
Tema 8.2 Conep:xanue yueOHOT0 MaTepHaJia 2
IBoJouus 3Be31. | 169 | TepMosACpHBII CHHTE3. 1Ipo0iieMa TepMOSICPHON SHEPreTHKL. 1 2
l'unoresa 170 | Dueprus ConHia u 3Be31. DBONIOIUS 3Be3/. [IponcxoxkieHue COMHEYHON CHCTEMBI. 1 2
NMPOUCXOKAEHUS 5
CoaHedHOi CamocTtosiTenbHast padoTa 00yIarOIIMXCSH: 3
CHCTEMBI. -TIOJITOTOBKA TOKJIAJ0B I10 3aJaHHBIM TEMaM; 2
-HanucaHue pedepaToB M0 3aJaHHBIM TeMaM; 1
- BBITIOJTHEHUE TTPE3CHTAINN
HNnHauBHAYAJBLHBIA MPOEKT 10
Bcero: 270
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3. YCJIIOBUS PEAJIM3ALIMU ITPOT'PAMMBI INCHUIIJINHBI

3.1. TpeboBaHMsA K MMHHMAJIBHOMY MaTEePHAJbHO-TEXHUYECKOMY 00ecleYeHHIO.
OcBoenne nporpamMMbl y4yeOHOH IUCHMIUIMHBI MPEANoJaraeT Haluyue B NMpodhecCHOHaIbHOU
o0pa3oBaTeNnbHOI Opranu3anuu yaeOHoro kabuneta «Ou3ukay.

B COCTaB y4e0HO-METOIMYECKOTO u MaTepUATbHO-TEXHUYECKOTO
obecrnevyeHus MporpaMMbl Y4eOHOH TUCHUTUTHHBI «DU3HKaY, BXOIAT:

-HaTrIgdHbIE rmocooust (KOMILICKTBI YUeOHBIX Ta0JINII, IIAKaThI:
«Pu3ngecKue BEJIMYUHBI n (dbyHIaMeHTaIbHbBIE KOHCTAaHTEI»,
«MexnynapoaHas cucreMa €IMHUIL CHl», «Iepuognueckas cucreMa
XUMHUYECKUX 3JIEMEHTOB J.N. Menneneesay, IIOPTPETHI BBIJAIOIIUXCSA

YUYEHBIX-(DU3UKOB U aCTPOHOMOB);
- HH(OPMALIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

- KOMIUIEKT JICKTPOCHa0KeHUsI KabuHeTa (PU3NKH;
- TEXHUYECKHE CcpeAcTBa oO0ydeHus (MyiabTUMenuiiHoe obOopymoBanne, DVD - meep,
KOMITBIOTEP C JIMLIEH3MOHHBIM ITPOrPaMMHBIM 00ecrieueHeM; HHTEPAKTUBHBIN KOMILIEKC);

-JIEMOHCTPAITMOHHOE obopynoBaHue (oGrmero Ha3HAYCHHS "
TeMaTUYeCKHe HAOOPHI);

-1abopaTopHOe obopyoBaHue (oGrmero Ha3HAYCHHS " TEMaTUYECKHE
HaOOpHI);

-CTaTHYECKHE, JTMHAMUYECKHE, JIEMOHCTPAIIMOHHBIC " pa3agaTtoydHbIe
MO/IEITH;

-BCIIOMOTaTeIbHOE 000py/I0BaHNE;

-KOMIIJIEKT TEXHHYECKOMH JIOKYMEHTAITUH, B TOM qyucie nacropTa Ha
CpeacTBa oOydeHus, WHCTPYKIIAN o X HCIIOJIb30BaHHIO u TEXHHKE
0€30MacHOCTH;

-OubamoTeuHbIit GOH.

3.2. UudopmanmonHoe odecriedeHue 00ydeHusl.

OcHOBHbIE MICTOYHHUKH:

1.ImutpueBa B.® ®usuka mys npodeccuii u cenuaibHOCTeH TeXHuYecKoro mpodust, 2017

2. ImutpueBa B.®. ®usuka s npodeccuit 1 cnenuaibHOCTeH TEXHUYECKOTo MPOQUIIs:
yaeOHuK- M.: M3naTenbckuii neHTp «Akagemus», 2019r.

JlonoJHUTEIbHbIE MCTOYHUKH

1.JIabkoBckuit B.b. 220 3agau mo ¢usuke ¢ pemeHusMy: KHAra s ydammxes 10—11 ki
o011eo0pa3oBaTeNbHBIX YupexaeHuid. — M., 2014,

HNuTepHer - pecypcesbi:

http://somit.ru/informatika_karta.ntm - TIlogroroBka k EI'D ¢ mnOMOIIBIO HWHTEPAKTHBHOMN
aHUMaIuen.

http://fcior.edu.ru-denepanbHbIit LEHTP UHGOPMAIHOHHO-
obpazoBarenbHbIX pecypcoB (PILINOP)

http://school-collection.edu.ru/-Exunas KOJUIEKIIHSI U POBBIX
00pa3oBaTeNbHbIX PECYPCOB

http://Ims.iite.unesco.org/-oTKpbITHIE AIIEKTPOHHBIE KypCBHI «HTO
KOHECKO» no na}opMamoHHbIM TEXHOJIOTHIM
http://ru.iite.unesco.org/publications/-oTkpsiTast AIIEKTPOHHAS oubimoreka

«MI1UTO FOHECKO» o KT B o6pa3oBanuu
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http://megabook.ru/-Merasanuknoneaus
pasmensl  « Hayka / Maremaruka.
Nutepuer»
http://www.ict.edu.ru/-ITopran
TEXHOJIOTUH B 00pa30BaHUN»

Kupunna u Medoaus,
Kubepunernkay u «Texnuka/ KommproTepslr u

«H(pOopMaIMOHHO-KOMMYHHUKAITUOHHbBIE

http://digital-edu.ru/-cripaBounuk 00pa3oBaTEeIbLHBIX pecypcoB «[Topran
idpoBoro 06pazoBaHUs
http://freeschool.altlinux.ru/-TTopran CB00OOIHOTO IPOrPaMMHOTO

obecrnieueHus

http://www.dr-co.ru/page-stat.ntml - Cratbu, ypoku, Manyaibl.
http://testio.ru/intel.html - nHTENIIEKTYaIBHBIE TECTHI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHBI.

KoHTpoJb 1 o11eHKa pe3ylbTaTOB OCBOCHUS TUCLMIUIUHBI OCYILIECTBIIIECTCS MPENOoIaBaTesieM B
Ipolecce MPOBEIeHUS MPAKTUYECKUX 3aHITUN U Ja00paTOPHBIX pabOT, TECTUPOBAHMUS, a TAKKe

BBITNIOJTHCHU A 06yanOH_II/IMI/IC}I HWHAWBHUAYAJIbHBIX 3a,Z[aHHI>'I, ITPOCKTOB, HCCHCHOBaHHﬁ.

Coaep:xanue XapaKTepuCTHKA OCHOBHBIX BUOB /IeSITeJIbHOCTH DopMBI U METOBI
o0ydeHus o0yuyaromerocsi (Ha ypoBHe y4eOHBIX JeiicTBHIA) KOHTPOJIS M OLEHKH
pe3yabTaToB
o0yueHust
Beeoenue ‘VMeHHe CTaBUTh LN IESITCIBHOCTH, Ha0JII0IcHNUE;
IUTAHUPOBAHKUE COOCTBEHHOM JICATCILHOCTH IS OLICHKAa Ppe3yJIbTaTOB
JIOCTHXKEHUS TIOCTaBJICHHBIX LIETIeH, BBITIOJTHCHUSI
MpelBUICHUE BO3MOXHBIX PE3YJbTaTOB JTUX JACHCTBHIA, | BHEAyAUTOPHOI
OpraHu3aiusi CaMOKOHTPOJISI M OICHMBAHHE IMOJIYYEHHBIX | CAMOCTOSITEILHON
pe3ynpTaToB. Pa3BuTHe CrOCOOHOCTEH SCHO M TOYHO M31araTh | paboThI,
CBOHM MBICJIH, JIOTHIECKOE OOOCHOBAaHHE CBOCH TOYKM 3PEHHS, | YCTHBIH OIpOC;
BOCTIPHSITHE M aHAIM3 MHEHHSI COOECETHUKOB, TIPU3HABAS IIPABO
JIPYTOTO YeJIoBeKa Ha HHOC MHEHHE.
IIpousBeneHne  m3MepeHWAd  (QU3NYECKHX  BEIHMYUH |
OLICHUBAaHUE TPaHULIBI MOTPEIIHOCTEN HU3MEPEHUI.
IlpencraBnenue rpaHULBl MOTPEIIHOCTEW H3MEpPEHUH NpHU
noctpoeHuud rpadukoB.  BhickasbiBaHWE ~TUMOTE3bI IS
00bsicHeHUs1 HaOmogaeMbIx siBiaeHuid. [Ipenoxkenue moaenu
SIBJICHUI.
VYkazaHue TpaHUIBl MPUMECHUMOCTH (PH3MYCCKUX 3aKOHOB.
Msnoxenne OCHOBHBIX IMOJIOXKEHUM COBPEMEHHOW Hay4yHOM
KapTuHBI Mupa. [IpuBeneHne MpUMEpPOB BIHMSHASA OTKPHITHHA B
(m3nKe Ha MpOTrpecc B TEXHUKE W TEXHOJOTHH IPOM3BOICTBA.
Wcnonp3oBanne MHTEpHETA )15 TTOWICKA HH(DOPMAITHH.
1. Mexanuka
Kunemamuxa [IpencraBneHre MEXaHMYECKOTO IBIDKEHUS Teia ypaBHeHMsAMH | OIEHKa pe3yiIbTaToB
3aBHCHMOCTH KOOPAWHAT H BBITIOTHEHUS
NPOEKIIMH  CKOPOCTH  OT  BpeMeHH.  IIpencraBieHne | MpakTHYECKUX padoT,
MEXaHHYECKOTO JBIKCHHSA Tela TpapuKaMH 3aBUCHMOCTU | HAaONIOJCHHE;
KOOpAMHAT U MPOEKLUU CKOPOCTH OT BpeMeHH. OmnpexneneHue
KOOPJMHATHI, MPOIIEHHOTO MYTH, CKOPOCTH U YCKOPEHUS Tejla | OLEHKA pe3yIbTaToB
o rpadukaM 3aBUCHMOCTH KOOPJIUHAT U MPOCKIUH CKOPOCTU | BBIOTHECHUS
oT BpemeHu. OrmnpeneneHue KOOPAUHATHI, MPONACHHOTO MYyTH, | BHEAYAUTOPHOI
CKOPOCTH M YCKOpEHHsI Tejla 0 YpPaBHEHHUSM 3aBUCHUMOCTU | CAMOCTOSITEIbHON
KOOpJAUHAT paboTEHI;
U TNpOEKUMH CKOpocTH OT BpemeHM. IlpousBeneHue
CPaBHUTEIHHOTO aHAJH3a TECTHPOBAHUE,;
PaBHOMEpPHOTO M PaBHOIEPEMEHHOTO IBHKEHHUHU. YKazaHUE
WCIIOJIb30BaHUS TIOCTYNATEIFHOTO M BPAIIaTeIbHOTO JIBIKCHUN | peIIeHHe 3a1ad;
B TexHuKe. IIpmoOpereHune ombiTa paboOTBl B TpymHme ¢
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BBIIMOJIHCHUEM DPA3JIMYHBIX COIUANBHBIX pojel. Pa3paborka
BO3MOXXHBIX  CHUCTEM  JEHCTBUM ¥  KOHCTPYKIUH I
SKCIEPUMEHTAIBHOTO OTIPEIEICHUS] KHHEMATHICCKUX BEITHIUH.
IIpencraBnenne wHbOpMAIWKU O BHIAX IBIDKEHHS B BHJC
TaOIUIIBI.

YCTHBIH OIpoc.

3axonut COXpanenusn

HpI/IMeHCHI/IC 3aKOHA COXpaHCHUA HMITYJIbCAa IJISI BBIYMCIICHUSA

OrneHka pe3ysbTaToB

[ W3MEHEHUH CKOpPOCTEH Tel Mpu MX B3aUMOJECHCTBUSAX. | BBIIOJIHEHMS
Mexanuxe W3mepenne paboThl CHII ¥ M3MEHEHHS KMHETHYECKON SHEPTHH | MPAKTHYECKHX padoT,
Tena. Beraucnenue paboThl CHII M U3MEHEHUE Ha0Jo/IeHuE;
KUHETHYECKON SHEpruM Teja. BpluncieHne NOTeHIUaIbHON
SHEpruu Tesa B OIIEHKa pe3yJIbTaTOB
rpaBUTALIMOHHOM moJie. OnpeseneHne NOTeHIUANbHON SHEPTHH | BBITOTHEHUS
yIpyro neopMHpOBaHHOTO Teja 10 U3BECTHOM BHEaYJUTOPHOU
nepopmanmn  w  kécTkocTH Tena. IlpuMeHeHHMe 3aKOHa | CaMOCTOSITENBbHOU
COXpaHCHHMS  MEXaHMYEeCKOH  SHeprum Tmpu  pacuérax | paboThl;
pE3yNIbTaTOB B3aHMMOJICHCTBHN TEN TPABUTALUOHHBIMU CHIJIAMH
W CHJIAMH YIPYTOCTH. YKa3aHHE TPaHUIBl NPUMEHHMOCTH | TECTHPOBAHUE;
3aKOHOB MEXAaHUKH. YKa3zaHHWE Yy4YEOHBIX IWCIMIUINHBI, TIPH
U3y9IEHUH KOTOPBIX HUCIIOJIBb3YIOTCS 3aKOHBI COXPAHECHHSI. peleHue 3aaad;
YCTHBIH OIpocC.
2. OCHOBBI MOJICKYJISIPHOM (PH3MKH U TEPMOJAMHAMHUKH
Ocnoewi BrInonaHeHue SKCHEPUMEHTOB, CIYXKALTUX IS OrneHka pe3yabTaToB
MONEKYNAPHOU 000CHOBaHHUS MOJICKYJISIPHO - KHHETHYECKOU BBITOJIHEHUS
Kunemu4eckou teopuu. (MKT). Pemenne 3ajay ¢ mpUMEHEHHMEM OCHOBHOTO | NPAaKTUYECKHX padoT,
meopuu. YpaBHEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPUU Ta30B. HaOoIeHuE;

Hoeanvnuwrii 2az

OnpezencHue mapaMeTpOB  BemeCcTBA B ra3oo0pa3sHOM
COCTOSIHUM Ha OCHOBAaHWHM YPaBHEHHS COCTOSIHUS HICaIHHOTO
rasa.

OmnpexneneHne mapamMeTpoB BEIISCTBA B

Ta3000pa3HOM COCTOSIHUH U IPOUCXOISIITIC

nporiecchl mo rpagukam 3asucumoctu p(T),

Y(T), p(Y).UccnenoBanue sSKcrepuMEHTaIbHON 3aBUCHMOCTH
p(T), Y(T), p(Y)) lIpencrasnenue rpaduxkamu

M30XOPHOT0, N300apHOTO U M30TEPMHUYECKOTO

npoieccoB. Bpluucnenue cpegHeil KUHETHYECKON HHEpPruu
TEIJIOBOTO JABMXKECHUS

MOJIEKYJI 1o WU3BECTHOM
Bricka3biBaHue TMITOTE3BI
SIBIICHUH.

YkazaHue TpaHHUIBl TPUMEHAMOCTH MOJIENN «HICATBHBINA Ta3)
u 3akoHOB MKT.

TeMIepaType BEILIECTBA.
UIT  OOBICHEHHS HaOII0IaeMBbIX

OIICHKa Pe3yJIbTaTOB
BBITTOJTHCHUS
BHEayAUTOPHOMI
CaMOCTOSTEIIFHOM
paboTsr;

TECTUPOBAHUC,
peuIcHue 3aaaq;

YCTHBIH OIIPOC.

OcHoeul
mepmMoOuUHAMUKU

W3mepenne Konn4ecTBa TEIUIOTHI B IIpOIiEccax
Terionepenady. Pacyer KoaudyecTBa TEIIIOTHI,
HEOOXOANMOH [UIsl OCYIIECTBIICHUS 3aJAHHOTO

npoliecca ¢ Terionepegaueil. Pacuer

M3MEHEHHSI BHYTPEHHEH DHEPrUH Tel, paboTy U nepeiaHHoe
KOJINYECTBO TETUIOTHI C UCIOIb30BaHUEM MIEPBOTr0O 3aKOHA
TepMoJMHaMUKH. PacueT paboTbl, COBEpPIIEHHOH Ta30M, T10
rpaduky 3aBucumocty p (V).Brruncienne pabotsl rasa,
COBEpPILEHHON NPH U3MEHEHUH COCTOSHUS 110 3aMKHYTOMY
mukiny. Beraucnars KIT/] nmpu coBepmieHnn ra3oM paboTHI B
MIPOIIECCAaX N3MEHEHHS COCTOSIHUS 110 3aMKHYTOMY IIMKITY.
OOBSICHATD NPUHIUIBEI JEHCTBHS TEIUIOBBIX MAIINH ,pPOJTh
(PM3UKM B CO3AaHUH M COBEPIICHCTBOBAHNH TETIJIOBBIX
neurateneil. M3inoxeHne CyTH SKOJIOTHYECKUX po0iIeM,
00YCIJIOBIICHHBIX PaOOTOH TEMIOBBIX ABUTATENECH U
MpeAJIOKEHNE TyTH UX PEIICHUs. Y Ka3aHUE TPaHULIbl
MPUMEHNUMOCTHU 3aKOHOB TCPMOANHAMUKH. YMenue BecTu
JAraJior, BBICTYIIMBAHUE MHEHU OMIMOHCHTA, y4aCTHC B
JUCKYCCHH, OTKPBITOI'O BBIPAXKCHUA U OTCTaUBAHUA cBOCH
TOYKH 3peHUsl. YKa3aHue y4yeOHbIX AMCUUIUINH, IIPH U3yYCHUH

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OIIGHKa pe3yJIbTaTOB
BBITOJIHEHUS
BHEaYJUTOPHOU
CaMOCTOSATENIbHON
paboTsr;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBIH OIIPOC.
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KOTOPBIX UCIIOJB3YIOT y‘Ie6HLII7[ Martepuali «OCHOBBI
TCPMOJINHAMUKI).

Ceoiicmea napoa,

I/ISMCpeHHC BJIA)KHOCTH Boaz(yxa.Pacqu KOJINYCCTBA TCIIOTHI,

OrneHka pe3ysbTaToB

JcuoKkocmeil, HEOOXOMUMOM T OCYIIECTBJICHHS TIpoIlecca TMepexona | BBITIOTHEHHS
meepovix BEILIECTBA M3 OJIHOTO arperaTHOro COCTOSHUS B IPYTOE. MIPaKTUIECKHUX padoT,
men HccnenoBanue SKCIEPUMEHTAIBHO TETIOBBIX HaO0JII0/ICHNE,
CBOMCTB BeniecTBa. [IpuBeneHue npumMepon
KallWUBIPHBIX SBJICHUH B OBITY, IPUPOAE, OIICHKa Pe3yJIbTaTOB
TexHuKe. MccneaoBanue MEXaHMYECKUX CBOMCTB TBEPABIX TEJ. | BBIOJHEHUS
IIpumeHeHne (QU3MYCCKUX IMOHATHH W 3aKOHOB B Y4eOHOM | BHEAYJAHTOPHOU
MaTepuaie MpodeCCHOHAIBHOTO XapakTepa. VICmoiab30BaHUE | CAMOCTOSTEIBHOM
Hurepuera 114 noucka paboTEHI;
UHPOPMAUH 0 pa3pabOTKax U MPUMCHEHUIX
COBPEMCHHBIX TBEPJIBIX H aMOP(HBIX TEeCTUPOBAHUE;
MaTepHualax.
pelIeHue 3aaay;
YCTHBIH O1poC.
3. DJeKTpoAMHAMHKA
Dnexmpocmamuxa Brerauciienve cuiibl B3aMMOACHCTBHS TOUSYHBIX AIeKTpudeckuX | OIeHKa pe3ynbTaToB

3apsIOB.
Brruuciienve HanpsoKEHHOCTH SJIEKTPUUECKOTO TOJIST OJHOTO H
HECKOJIbKMX TOYEYHBIX JJIEKTPUUECKUX 3apsAnoB. Brruucienue
MOTEHLIMANa BJIEKTPUYECKOTO TOJS OJHONO0 W HECKOJBKHX
TOYEYHBIX DJIEKTPUUECKUX 3apsaoB. M3MmepeHue pazHOCTH
MOTEHLMANOB. M3MepeHue 5SHEepPruu HJIEKTPUUYECKOro MOJIs
3apsHKEHHOTO KOHJICHCATOPA. Brranciaenue SHEPTUU
3NEKTPUYECKOTO MOJIS 3apsIKEHHOTO KOHACHcaTopa. Pa3paboTka
mjaHa ¥ BO3MOYKHOM CXeMbl NEHUCTBUH HSKCIEPUMEHTAIBHOTO
OTIpeieIeHUs

IIEKTPOEMKOCTH KOHJIeHCcaTopa 71
TIPOHHIIAEMOCTH BEIIECTBA.

[IpoBeneHne cpaBHUTENEHOTO aHAIIN3a
TPaBUTAIIMOHHOTO U 3JIEKTPOCTATHIECKOTO
TMOJIEH.

JIMBJIEKTPUYECKOM

BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
Ha0JII0IcHIE;

OIIGHKa pe3yJIbTaTOB
BBITOJIHEHUS
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboTsr;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBIH OIpocC.

Ilocmosannwriit moxk

N3MepeHre MOIHOCTH 2IEKTPUIECKOT0 TOKA.

W3mepenne D/IC u BHYTPEHHETO CONPOTHUBIIEHUS] HUCTOYHHKA
TOKa.

Brinonnenue pacy€ToB CUIbI TOKA U HANPSKEHUN HA ydacTKax
SNEKTPUUECKUX  Ienei. OObsicHeHME  Ha  IpuUMepe
3MEeKTpUUecKOod menu ¢ aBymst uctounukamu toka (O/1C), B
KaKOM CITy4ae NCTOYHUK

3JIEKTPUYECKOHN SHEPTUH PabOTAET B

pEXHMMe TeHEpaTopa, a B KAKOM B PEXKNUME

notpedutens. OnpenencHue TeMIEpaTypsl HUITH HaKaTHBaHHS.
W3mepenne 31eKTpuaecKoro 3apsaa 31ektpona. CHATHe
BOJITAMIIEPHOI XapaKTepUCTUKH JHOAA.

IIpoBeneHue cpaBHUTENBHOTO aHAIN3A

MOJIYIIPOBOTHUKOBBIX JUOIOB U TPHUOJIOB.

Vicnionp30BaHNe HHTEpHETA AJIS TOMCKA

uH(OpMAaLUK O MEPCIIEKTUBAX Pa3BUTHS

MOJYIPOBOJHUKOBON TEXHHUKH. YCTAHOBJICHHE NPUYMHHO-
CJIC/ICTBEHHBIX

CBs3EN.

OreHKa pe3yIbTaToB
BBIMIOIHEHUS
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OLICHKAa Pe3yJbTaToOB
BBITIOJTHEHUSI
BHEayAUTOPHOMI
CaMOCTOSTEIILHOMU
paboTsr;
TEeCTUPOBAHUE;

peuIcHue 3a1a4;

YCTHBIH OIIPOC.

Maznummnule aenenusn

W3mepenne HHAYKINHA MarHUTHOTO TIOJISL.

Brruncnenue cuibl, 1eHCTBYIONIEH Ha

TIPOBOTHHK C TOKOM B MarHUTHOM TIOJIE.

Briuucienue cuiibl, JEHCTBYIOIIKE Ha

3JIEKTPUUYECKUI 3apsiil, ABUKYIIUICS B

MarHuTHOM mnoje. MccienoBaHue siBICHHUS AJIEKTPOMArHUTHOM
WHAYKIHUH, CAMOMHIYKIUHU. Briuucienrne sHepruy MarHuTHOTO
nonst. OOBSICHEHHWE NPUHIMIA JCHCTBUS 3JICKTPOBUTATEIIS.
OOBsCHCHHE TPUHIIMIA JACUCTBUS TeHEPATOPa AICKTPHICCKOTO

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OIIGHKa pe3yJIbTaTOB
BBITOJIHEHUS
BHEayJUTOPHOU
CaMOCTOSATEJILHON
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TOKa M 3JICKTPOU3MEPHUTEINILHBIX IPHOOPOB.

OO0bsicHEeHHE TIPUHIIATIA AEHCTBHUS Macc-CrieKTporpada,
YCKOpHTENeH 3apspKeHHbIX dacTHIl. OOBsICHEHNE PO
MarHUTHOTO TI0JIsT 3eMJIH B )KU3HU PAaCTCHUH, JKUBOTHBIX,
yenoseka [IpuBeneHne mpuMepoB MPAKTHIECKOTO TPUMEHEHHS
M3yYeHHBIX SBJICHUH, 3aKOHOB, IPHOOPOB, YCTPOHCTB.
[IpoBeneHne 3IEKTPOCTATHIECKOTO, MATHUTHOTO M BUXPEBOTO
INEKTPUUECKHX I0JIeH, CPaBHUTEIFHOTO aHaJM3a CBOHCTB
OObsicHeHHe Ha TNpUMEpEe MArHUTHBIX SBJICHUH, NOYeMy
(hM3KMKY MOXKHO pacCMaTPUBATh KaK «METaUCIUTUINHY Y.

paboThl;
TECTUPOBAHHE;
peleHue 3anad;

YCTHBIH OIIpOC.

4. Kojie0aHHs B BOJHBI

Mexanuueckue
Kotebanusn

HccnenoBanue 3aBUCUMOCH TIEpHOIA

KoJie0aHWH MAaTEMaTHYeCKOr0 MasiTHUKA OT €To

JUIMHBI, MacChl M aMIUIUTYAbI KoJIeOaHHH.

HccnenoBaHue 3aBUCUMOCTH IIEpHOIA

KoJIe0aHHH Ipy3a Ha NPYXKHUHE OT €ro0 MacChl U

JKECTKOCTH IIPY>KUHBL. Bbruncnenue nepuoaa

KOJIe0aHHI MaTeMaTHYECKOTO MasTHUKA TI0

W3BECTHOMY 3HA4YCHHWIO €ro JUIMHBL BplumcieHne mnepuona
KoNleOaHMI Ipy3a Ha NPYKUHE MO HU3BECTHBIM 3HAYCHUSM €ro
Maccel NpyxXuHbL [IpnoOpereHHe HAaBHIKOB BOCIPHHHMATH,
aHaJIM3MPOBATh, IIepepadaThiBaTh U NPEIBIBISTH HHPOPMALINIO
B COOTBETCTBMM C TNOCTaBJICHHBIMH 3amadamu. [lpuBeneHue

OueHka pe3yJbTaToB
BBIMTOIHEHUS
MPAaKTUIECKHUX padoT,
Ha0JII0IcH1E;

OIICHKA PE3yJIbTaTOB
BBITIOJTHEHUSI
BHEayUTOPHOMI
CaMOCTOSTEILHOM
paboTsr;

TECTUPOBAHUEC,

NPUMEPOB  aBTOKOJEOATENIbHBIX ~ MEXaHWYECKUX  CHCTeM. | pelleHHue 3ajad;
IIpoBeaenue KiaccuduKanuu KoacOaHuiA.
YCTHBIH OIpoc.
Ynpyzue sonun W3mepeHue IMHBI 3BYKOBOW BOJHBI 110 OreHKa pe3yIbTaToB
pe3ynbTatam HaOMoIeHUI nHTEepdepeHInN BBITTOJTHEHHS
3BYKOBBIX BONH. HaOmonerne wu 0OBSICHEHHE SBICHHS | IPAKTHYECKHX PadoT,
uHTepdepeHM W TUPPAKIUM  MEXaHWYECKHMX  BOJIH. | HAOIIOJICHUE;
IpencraBnenne  00JacTH  MPUMEHEHHs  YJIbTPa3ByKa H | OLCHKA PE3yJIbTaTOB
MEePCIEKTHBBI €ro BBITTOJTHEHHS
UCIIONIb30BaHUS B PA3IMUHBIX O0JIACTAX HAYKH, BHEayIUTOPHOM
TEXHUKH, MEOUIMHE. V3JIOKEHHE CyTH DKOJOTHYCCKUX | CAMOCTOSATECIHHON
npoOJeM, CBSI3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJH Ha | paOOTHI;
OpraHH3M YeJIOBeKa. TECTHPOBaHUC;

peleHue 3aad;
YCTHBIH OIpoc.

Dnexmpomaznumuste | Habnonenne ocumuuiorpaMMbl TapMOHMYECKMX —KosieOaHui | OLeHKa pe3yabTaToB
Koniedanus CHUJIBI TOKA B IICTIH. BBITIOJTHEHUS
M3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA. MIPaKTUIECKHUX padoT,
W3mepenne MHIYKTHBHOCTH KaTymKH. VccrienoBaHue sBIeHHUS | HaOIromeHHE;
3IEKTPHYECKOTO
pe30HaHCa B OCIIEIOBATEIEHOM IIETIH. OIICHKa Pe3yJIbTaTOB
IIpoBeneHne aHANOTHN MEXAY (PH3MUECKIMHA BBITIOTHEHUS
BEJINUMHAMH, XapaKTEPU3YIOIIUMH BHEAYIMTOPHOM
MEXaHUYECKYIO ¥ JIEKTPOMarHUTHYIO CaMOCTOSITENILHOM
KonebaTenbHble CUCTEMBbl. Pacuer 3HaueHHs CHJIBI TOKa W | paboThI,
HanpsOKEHUsT Ha  DJIEMEHTaxX e IIEPEeMEHHOr0  TOKa.
HccnenoBanue npyHIKIA JEHCTBUS TpaHC(HOPMATOpa. | TECTUPOBAHHE;
Hccnenosanue npuHuuna AEUCTBUS I'€HEpaTOpa IEPEMEHHOIO
ToKa. Vconp30BaHNe HHTEPHETA IS TIOMCKA pelreHue 3aaay;
HH(POPMAIIIU O COBPEMEHHBIX CITOCO0ax
nepeaayn AMEKTPOIHEPTHH. YCTHBIH oTIpoc.
dnexmpomaznummnste | OCyIIECTBICHUE paguonepenadn " panuonpuéma. | OneHKa pe3yabTaToB
80/1HbL HccnenoBanne CBONCTB 3IE€KTPOMArHUTHBIX BOJH C MOMOIIBIO | BBITTOJHEHUS
MoOHUIBHOTO TenedoHa. Pa3BuTHe IEHHOCTHOTO OTHOIIEHUS K | MPAKTHYECKHUX padoT,
W3ydaeMbIM Ha ypokax (U3WKH OOBEKTaAM W OCBaWBAaeMBIM | HAONIOJCHHE;
BujaM  JestenbHocTH.  OObsICHEHHE — NPUHIUIHAIBHBIX | OIIEHKA PEe3yJbTaTOB
pa3nuuuii Npupo bl YIPYTUX U JIEKTPOMAarHUTHBIX BOJIH. BBITIOJTHEHHS
W3znoxxeHue CyTH 3KOJIOTHYECKHUX NpodIieMm, BHEAyIUTOPHOMH
CBSI3aHHBIX C QJIEKTPOMArHUTHBIMHU CaMOCTOSITEIILHOM
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KoJIeOaHUAMU H BOJIHAMHU. OObsicuenue ponu
JJICKTPOMAarHUTHBIX BOJH B COBPEMEHHBIX HCCIIETOBAHUIX
Bcenennoid.

paboThl;
TECTHPOBAHUE,
pereHne 3a/1a4;
YCTHBIH O1poC.

5. OnTuka

Ilpupooa ceema

[IpruMeHeHre Ha TPaKTHUKE 3aKOHA OTPAKEHUS M TPEIIOMIICHHS
CBeTa MPU PEIICHNH 3a/1a4.

OmnpeneneHne CIeKTPaTLHON TPAHUIIBI

YyBCTBUTEIHHOCTH YEIIOBEYECKOTO TIIa3a.

IMocTpoeHne wu300paXkeHUs] MPEAMETOB, JaBaCMBIX JIMH3AMH.
Pacuer paccTosHUS OT JIMH3BI 10 U300paKeHUS npeaMera.
Pacuer omTmyeckod cunbl JuH3BL. V3MepeHue (HOKyCHOro
paccTosiHus JIMH3BL. VIchbITaHWE MOJIEIM MHUKPOCKOMa U
TEJIECKOTIA.

OrneHka pe3ysbTaToB
BBITIOTHEHUS
MIPaKTUIECKHUX padoT,
HaOJII0IEHHE;
OIICHKa PE3yJIbTaTOB
BBITIOJTHCHUSI
BHEaYJUTOPHOU
CaMOCTOSITENbHON
paboThl;
TECTHPOBAHUE;
pelIeHue 3aaay;
YCTHBIHN O1IpOC.

Bonnoesuie ceoiicmea
ceema

Hab6monenne sBneHus nHTEpHEPeHINN

9JIEKTPOMArHUTHEIX BoONH. HalmroneHue sBneHns Aupaxuuu
9JIEKTPOMArHUTHBIX BOJH. HabutoieHne SBIICHNS NONApU3anuy
9JIEKTPOMATHUTHBIX BOJH. M3MepeHHe IIMHBI CBETOBOH BOJIHBI
1O pe3yiabTaTaM HaONIOAEHUS SBJICHUS HMHTEp(EpeHIHH.
HaOmonenne saBnenust gudpaxkuum ceera. HaOmonenue
SIBJICHUSI TOJISIPU3aLIK U TUCIIEPCUH CBETA.

HaxoxneHue pasiuuust ¥ CX0/ACTBa MEXITY JAU(PPAKIHOHHBIM H
JUCIIEPCHOHHBIM ~ CIIeKTpamMu.  lIpuBeJeHHWE  NpHUMEpOB
HOSIBJICHHUS B MPUPOJIE M WCIIOJIb30BaHHUS B TEXHHMKE SIBICHHI
uHTepdepeHuy, IUGPaKLUK, I[ONAPH3ALUA ¥ JUCHEePCUH
cBeTa.

[lepeurcienne MeTONOB MO3HAHMS, KOTOPBIE HCIOJIB30BAHEI
NPH U3YYCHNUH yKa3aHHBIX SBJICHHUH.

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKUX padoT,
HaOJIIOIEHHE;

OIIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYyJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBIH OTIpoC.

6. D1eMeHThI KBAHTOBOH (pU3NKH

Keanmoesas onmuxa

Hab6monenne ¢potoanekTprdeckoro 3ddexra.

O0ObsicHenne 3akoHoB CToJIeTOBa HA OCHOBE

KBaHTOBBIX NpeJICTABICHU. Pacuer MaKCHMaJIbHON
KHHETHYECKOH dHEPTUH 3JICKTPOHOB MpU (HOTOIIEKTPUIECKOM
a¢p¢dekre. OnpenencHue padOTHI BBIXOJA 3JCKTPOHA IO
rpaduKy 3aBHCUMOCTH MAaKCHMAJIbHOM KHHETHYECKOW YHEPTUH
(OTOINIEKTPOHOB OT 4YacTOThl cBera. l3mepeHue pabOTHI
BBIXO0/1a 3JICKTPOHA.

Iepeuncnenne mpuOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSETCS
OC3MHEePIIMOHHOCTh
tdoroaddexra. OO0BbscHeHHE
Jlyaiu3ma CBOHCTB ()OTOHOB.
OO0bsicHeHHEe POJIM KBAHTOBOM ONTHUKH B
Pa3BUTUH COBPEMEHHOU (H3UKU.

KOPIYCKYJISIPHO-BOJTHOBOTO

OrneHka pe3ysbTaToB
BBITIOJTHCHUSI
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OLICHKAa Pe3yJIbTaTOB
BBITTOJTHEHUS
BHEayIUTOPHOMI
CaMOCTOSTEILHOMN
paboTsr;
TECTHPOBAHUE,

peuIcHue 3a1a4;

YCTHBIH OIpoc.

Du3uxka amoma

HabmroneHue nuHEHYATHIX CIIEKTPOB. PacdeTr 4acToThI U JUTHHBI
BOJIHBI MCITYCKAaEMOTO CBETA MPHU IEPEXO0JIc aTOMa BOJOPOIa U3
OJTHOTO CTAllMOHAPHOTO COCTOSIHHS B IPYTOE.

OOBsICHEHHE TTPOUCXOXKICHUS JTMHEHYATOTO

CIIEKTpa aToMa BOOPO/a U Pa3Iuyusl

JIMHEHYATHIX CHEKTPOB PA3IMYHBIX Ta30B.

OreHKa pe3yIbTaToB
BBIIOJIHEHUS
MPAaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OLICHKa PE3YJIbTAaTOB

HccnenoBanue JIMHEWYIATHIX CIIEKTPOB. BBITIOJTHEHUSI
HccnenoBanue mpuHITATIA pabOTHI BHEayAUTOPHOI
JIIOMHHECLIEHTHON JnaMmbel. HaOmonenne ©  OOBSCHEHHE | CaMOCTOSITEIHLHON
MIPUHIINIA ASHCTBUS J1a3epa. paboTEHI;
IIpuBeaeHure NpuMepoB UCIOJIB30BaHUS Jlazepa B COBPEMEHHON

Hayke 1 TexHuke. Mcnonb3oBanue MHTepHeTa a1 moucka TECTUPOBAHUE;

22




uH()OPMALIUK O MEPCIIEKTHBAX TPUMEHEHHUS
nasepa.

pemeHune 3aaayd,

YCTHBIH O1poC.

Du3uxka amomnozo
a0pa

Hab6mronenne TpekoB anb(a-9acTull B KaMepe

Bunscona. Peructpanusi sSimepHbBIX H3IY4EHHH C TMOMOIIBIO
cuetunka ['eiirepa. Pacyer sHeprum CBSI3M aTOMHBIX fAJEP.
OmnpeneneHre 3apsAa W MacCOBOIO YHCIAa aTOMHOTO SIpa,
BO3HUKAIOIIETO B pe3yJbTaTe paJMOaKTUBHOTO pacmaja.
Brruucnenue SHEPTHUH, 0CBOOOXKTAIOIICHCS npu
panuoakTuBHOM pacmnage. OmpeneneHue NPOAYKTa sAEpHOM
peakiuu. BpIYHCIEHHE JHEPTUHM, OCBOOOXKMAIOUIYIOCA MPH
SIIEPHBIX PEAKIUIX.

Ilonumanue NPpEUMYHICCTB U HCAOCTATKOB UCTIOJIb30BaAHU
ATOMHOM SHEPTUH U MOHU3UPYIOMINX U3TYICHUH B
MPOMBIIIICHHOCTH, MeAunrHe. V3oXeHne cyTa
9KOJIOTHIECKUX MPOOIIeM, CBI3aHHBIX C OMOJIOTHYECKIM
JEHCTBHEM palnOAKTUBHBIX M3ITydeHui. [IpoBeneHme
KIIacCu(UKAIINH IIEMEHTAPHBIX YaCTHII IO UX (PU3NICCKUM
XapaKTepUCTHKaM (Macce, 3apsay, BpeMEHH JKU3HHU, CIIHHY U
T.1.) [loHMMaHNe IEHHOCTH HAyYHOTO MO3HAHUA MUpa He
BOOOIIIE JUTS YeTI0BEYECTBA B IIEJIOM, a JUI KaXI0T0
00yyJaromerocs IM4HO, IIEHHOCTH OBJIAJICHHUS

METOAOM HAYYHOI'O IMO3HAaHUA JJIA JOCTUKCHUA

ycrexa B JJF000M BHJIC MPAKTUYCCKOMN IS TEIbHOCTH.

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJII0IEHHE;

OIIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYyJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBIU OIIpOC.

7. 3BOJIOIM S BCEJEHHOMN

Cmpoenue u
pazeumue
Bcenennoii

Habmonenue 38E31, JIyHBI 1 IUTaHET B

teneckorn. HabmromeHne COTHEUHBIX TAATEH ©

MIOMOIIIBIO TEJIECKOIIa M COJTHEYHOTO dKpaHa.

Hcnons3oBanue HTEpHETA AJ1s TIOHUCKA

N300paXeHU KOCMUYIECKUX 0OBEKTOB U

nHpopManuu 00 X ocobeHHOCTIX OOCYXIeHHE BO3MOXKHBIX
cueHapuii sBomtounn Beenennoit. Mcnonp3zoBanne MHTepHETa
JUIL  TOWCKAa COBPEMEHHOW WHGOpMAIMH O  Pa3BUTHH
Bcenennoii. OuenuBanue HHGOPMAIMHK ¢ TIO3UIUU €€ CBOMCTB:
JIOCTOBEPHOCTH, OOBEKTHBHOCTH, IOJHOTHI, AKTYalbHOCTH H
T.A.

OIICHKA PE3YJIhTaTOB
BBITTOJTHCHUS
BHEayAUTOPHOI
CaMOCTOSITEIIBHOM
paboTHI;

TECTUPOBAHUEC,

YCTHBIH OIIPOC.

Deonrwyusa 36e30.
Tunomesa
npoucxodicoenus
Conneunou cucmemsl

Brruncnenue sneprum, 0CBOOOXKJAIONIEHCS IPU TEPMOSIEPHBIX
peakumsx.  DopMynupoBaHME — MPOOJIEM  TEPMOSICPHOM
sHepreTuku. OObsicHenne BiausHUs COTHEYHOH aKTHBHOCTH Ha
3emumo. [loHMMaHWEe pOJIM KOCMHUYECKUX HCCIEIOBaHUN, WX
HAY9YHOTO H DJKOHOMHYecKoro 3HaueHms. OOcyxaeHne
COBPEMEHHBIX THUIIOTE3 MPOUCXOKAeHHUS COTHETHON CUCTEMBL.

OLICHKA Pe3yJIbTaTOB
BBIITOJTHEHUS
BHEayAUTOPHOMI
CaMOCTOSTEILHOMU
paboTsr;

TECTUPOBAHHE;
YCTHBI} OIpoc.
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