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1. MACHOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JUCIHHUITINHBI
«Duzuka»

1.1. O0J1acTh NPpUMEHEHHUs TPOTPAMMBI.

Paboyas mporpamma yuyeOHOM TUCIUIUIMHBI ABISETCA YaCThIO PA0OYHX MPOTPaMM, B KOTOPBIX
npodeccuoHaIbHBIE 00pa30BaTEIbHBIE OPTaHU3AINH, PEATU3YIONTHE 00pa30BaTEIbHYIO
porpaMMy cpenHero oouiero oopasosanus B npeaenax ocsoenus OITOIT CITO Ha Ga3ze
ocHoBHOro o6miero oopazosanus (IITIKPC)

1.2.  MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHOM MpogeccuoHaIbLHOI
o0pa3oBaTeIbHOM NPOTrPaMMBbl.

VYuebnas qucuuruinaa «PU3uKay SBIsieTcss NPOPUILHON Y4eOHON AUCIUTITUHON U3
00s13aTeIbHBIX YY€OHBIX TUCIUILIMH TpeaMeTHon obnactu «EctectBennbie Hayku» OI'OC
CpeaHero oomniero 00pa3oBaHus.

[Iporpamma yaeOHO#M aucUIUIHHBL "®u3nKa" MPUHAJISKHAT K 0011Ie00pa30BaTeILHOMY UKy
yuebnoro miaana OITOIT CITIO na 6a3e 0CHOBHOTO 001IEr0 00pa3oBaHus C MOIyYeHHEM
cpemHero odmiero oopa3oBaHus.

1.3. Pe3yabTarhbl 0CBOEHUS JUCIHNJIMHBI

1.3.1. Tabiuua coOTBETCTBUSI JUYHOCTHBIX M MeTaNpeIMeTHBIX Pe3yJbTATOB O0LIHM

KOMIIETEeHIUSAM
OO01mue KoMIeTEeHUNH JIMYHOCTHBIE Pe3yJbTAThI MeTanpeamMeTHbie
pe3yJbTaThl
OK 1. I[Tonumats cymHocTh | Oco3HaHHBIN BBIOOp OyaymIeit
U COLMAIbHYIO 3HAYUMOCTh | MPOGECCHH U BOZMOKHOCTEM
cBoeit Oynymel mpodeccuu, | peaau3anuu COOCTBEHHBIX
MPOSIBIIATH K HEU JKU3HEHHBIX IIJIAHOB; OTHOLIEHUE K
YCTOWUYMBBIN HUHTEPEC. npoCCUOHATTBHOMN IEATEILHOCTH KaK]
BO3MOKHOCTH y4acTHs B pELICHUHU
JUYHBIX, OOIIECTBEHHBIX,
rOCyJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX POOJIEM;
OK 2. Oprann3oBbIBaTh ['0OTOBHOCTB ¥ CITOCOOHOCTH K YMeHue caMmocTosSTENbHO
COOCTBEHHYIO 00pa30BaHUIO, B TOM YHCIIE ONpeNENATh UEeIn
JeATEIbHOCTh, UCXOS U3 caM000pa30BaHuIO, HA MPOTSHKEHUU | ACSITETbHOCTU U COCTaBIIATh
eJI U c1Ioco00B ee BCEH ’)KM3HU; CO3HATEIBHOE MJIaHBI JEATETbHOCTH;
JOCTH>KECHUS OTHOILIEHHE K HEMPEPBIBHOMY CaMOCTOSITEIIBHO
OIIpEAEIEHHBIX 00pa30BaHUIO KaK yCIOBHUIO OCYIIIECTBIIATD,
PYKOBOAUTEIIEM. yCIeLHOM npodeccruoHalbHON U KOHTPOJINPOBATh U
00LIECTBEHHOM AESITETbHOCTH; KOPPEKTUPOBATh
JIeATEIBbHOCTD; UCIIOJIb30BATh
BCE BO3MOJKHBIE PECYPCHI IS
JOCTH>KEHUS TOCTABICHHBIX
LeJIeH U peajin3alry IIAHOB




JACATCIIBHOCTH, BI)I6I/IpaTB
YCIICHIHBIC CTPATCTHUU B
PA3JIMYHBIX CUTYyallusAX,

OK 3. AHanu3upoBatb
pabouyto CUTyaIuto,
OCYLIECTBIIATh TEKYIUN U
WUTOTOBBIN KOHTPOJIb,
OLIEHKY U KOPPEKIIHIO
COOCTBEHHOM
NesITeIbHOCTH, HECTH
OTBETCTBEHHOCTH 32
pe3yNbTaThl CBOEH pabOThI

I'paxmaHCKyIO MO3UIINIO KaK
AKTUBHOTO ¥ OTBETCTBEHHOTO YICHA
poccuiickoro o0IecTBa,
OCO3HAIONIETO CBOU
KOHCTUTYLIMOHHBIC ITpaBa 1
00513aHHOCTH, YBKAIOIIETO 3aKOH H
IPaBOMOPSIOK, 00J1a/1a0IIETO
YyBCTBOM COOCTBEHHOTO
JIOCTOUHCTBA, OCO3HAHHO
NPUHUMAFOIIETO TPAJAUITHOHHBIC
HaIllMOHAJIbHBIC N
oOmieyenoBeyecKre
TYMaHUCTUYCCKUC U
JIEMOKPATUYECKHE IICHHOCTH

YMeHre caMOCTOSITEILHO
OIICHUBAThH U MPUHUMATH
peuieHus1, onpeaesIone
CTpaTETUIO TIOBEACHMUS, C
Y4E€TOM IPAKJAHCKUX U
HPaBCTBEHHBIX [IEHHOCTEI;

OK 4. OcymiecTBIATh MOUCK
nHpopmanuu,
HEOOXOUMOMN IS

3 PEKTUBHOTO BBHITIOTHEHUS
po)eCCHOHAIIBHBIX 3a]1a4.

I'oToBHOCTB U CLIOCOOHOCTH K
CaMOCTOSITEJIBHOU
UH(POPMALIMOHHO-
MI03HABATEBHOM JESITETbHOCTH,
BKJIIOYasi yMEHUE
OPUEHTHPOBATHCS B PA3IMIHBIX
UCTOYHUKAX UH(OpMAIHH,
KPUTUYECKH OIICHUBATH U
UHTEPIPETHPOBATH
nH(popMaIio, MoIyJaeMyro U3
Pa3IUYHBIX HCTOYHUKOB;

OK 5. Ucnonb3oBath
UH(POPMALIOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH B
npodeCCHOHATbHON
JESITEIbHOCTH.

YMeHHe UCTI0Ib30BaATh
cpeacTBa MHPOPMAIMOHHBIX
KOMMYHHKAIITHOHHBIX
texHojoruii (nanee - UKT) B
pelIeHNH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C
coluroieHreM TpeOoBaHui
SPTrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTUCHEI,
pecypcocOepekeHusl,
MPABOBBIX M ATHYECKUX HOPM,
HOPM MH(POPMAITMOHHON
0e301MmacHOC




OK 6. PaGorats B
KOJIJICKTHBE U KOMaH/IE,

3¢ PexTUBHO 0OIIATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
HOTPEOUTENIMHU.

TonepanTHOE cO3HAHUE U MTOBEACHHE
B MIOJIUKYJIBTYPHOM MUDE,
TOTOBHOCTb U CLIOCOOHOCTH BECTH
JTUAJIOT C APYTUMHU JIFOIBMU,
JIOCTUTAaTh B HEM B3aMOIIOHUMAaHHMS,
HaXOJUTh OOIIUE LETH U
COTPYIHUYATD JUIS UX TOCTHKEHUS;
HaBbIku corpynHuuecTsa co
CBEPCTHUKAMH, IETHbMH MJIA/IIIETr0
BO3pacTa, B3pOCIIBbIMU B
00pasoBaTenbHON, 00IIECTBEHHO
MOJIC3HOH, y4eOHO-
HCCIIEI0OBATENIbCKOM, TPOEKTHOMN 1
JIPYTUX BUJAX ACSITEIbHOCTH;

YMeHnue npoayKTUBHO
o0maThes u
B3alMOJICICTBOBATEL B
MPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATD
MO3ULIMU JIPYTUX YYACTHUKOB
NeATeTbHOCTH, 3P HEeKTHBHO
paszpeuatb KOH(IJIUKTHI;
Brnanenue s36IKOBBIMU
CpeICTBaMu - YMEHHUE SCHO,
JIOTUYHO ¥ TOYHO U3JaraTh
CBOIO TOYKY 3pEHMUS,
UCIIOJIb30BaTh a/ICKBaTHbBIE
SI3bIKOBBIE CPEJICTBA;

1.4. TlepeyeHb TeM HHAMBUAYAJIbHBIX NPOEKTOB ( HH(POPMALMOHHBIX, TBOPYECKHX,
COLMATbHBIX, IPUKJIATHBIX U P.) IPUMEPHAasi TEMATHKA HCCJIe10BATEIbCKHX
padoT B 00J1aCTH €CTECTBEHHBIX M CUUIIIUH

RBO©O~NOR~WNE

12. Byaymiee 3a cBeTOAMOaMU

13. B mupe 3epKagbHBIX TOBEPXHOCTEH
14. Bakyym Ha cityx0e y dyeroBeka

15. Busibl ryMOBOTO 3arpsi3HCHUS M WX BIIMSHUE HA )KUBBIC OPTaHU3MBI
16. BnaxxHOCTBh BO3/yXa U BIIMSHUE €€ HA KU3HECATSIILHOCTh YEIOBEKa
17. Bona — rmaBHOE 9y/10 TPUPOIBI
18. Bo3nymiHslii map — JeMOHCTPAIIMOHHAS MOJIENb PEAKTUBHOTO JIBHXKEHUS

19. Bcee o tenedone

20. BrlpamyBanue KpUCTaJUIOB B IOMALTHUX YCIOBUSIX
21. I'ma3 — yauBUTEIBHBIN Jap IPUPOIBI

22. I'nmoGanpHOE MOTEIUIEHWE: KTO BUHOBAT ¥ 4TO JI€IaTh?
23. I'onoBHOM yOOp: POCKOIIb WM HEOOXOAUMOCTh?

24. I'po3a, MOJIHMSI I TPOM B XY/I0KECTBEHHOU JTUTEPATYpE U (PUBHKE
25. JlaBaiiTe 3HaKOMHUThCS. DHU3KKa B XUMUS
26. JIsurarennb. ABTOMOOHIIb. DKOJIOTHS

27. JleticTBue 3ByKa, HHPpa3ByKa U YJIbTPa3ByKa Ha )KUBBIC OPTAaHU3MBI

®u3rka 1 MeAUIMHA(TEOPHS], SKCIIEPUMEHT, MPAKTUUECKUE BHIBODI).
®u3MKa U HKOJIOTUSA(TEOPHS, SKCIIEPUMEHT, IPAKTUUECKUE BHIBOJIBI).
®dusnka B 1Mpo3e U M033UH(TIOUCKH, 0000IICHMS ).
B nebecax, Ha 3emiie 1 Ha Mope. (PHU3MKa YAUBUTEIbHBIX IPUPOAHBIX SIBICHUIN)
Bnusinue HeBecOMOCTH Ha )KU3HEACSITEIbHOCTh OPraHU3MOB.
«KuBas» u «mMepTBas» BOJa M €€ BIUSHUE HAa POCT U Pa3BUTUE pACTEHUIN
ABTOMOOWIIH OyayIIIero
ABTOMOOUIIH U 30POBHE YETIOBEKA
Andépor XKopec BanoBuu

0. ActepouaHasi OnacHOCTh

1. ATmocdepHbIe ABICHHS



http://project.1september.ru/work.php?id=601470
http://project.1september.ru/work.php?id=586693
http://project.1september.ru/work.php?id=581053
http://project.1september.ru/work.php?id=564673
http://project.1september.ru/work.php?id=588328
http://project.1september.ru/work.php?id=569660
http://project.1september.ru/work.php?id=590925
http://project.1september.ru/work.php?id=578142
http://project.1september.ru/work.php?id=596246
http://project.1september.ru/work.php?id=597625
http://project.1september.ru/work.php?id=566560
http://project.1september.ru/work.php?id=599989
http://project.1september.ru/work.php?id=557259
http://project.1september.ru/work.php?id=579695
http://project.1september.ru/work.php?id=604551
http://project.1september.ru/work.php?id=593588
http://project.1september.ru/work.php?id=559315
http://project.1september.ru/work.php?id=604438
http://project.1september.ru/work.php?id=563581
http://project.1september.ru/work.php?id=566280
http://project.1september.ru/work.php?id=561416
http://project.1september.ru/work.php?id=559558

28. Jlnddy3ust B TOMaNTHUX OIMBITAX
29. Kenmuusl — naypearsl HoGeneBckoil nmpemun 1o pu3nke U XUMHH
30. 3aBUCHMOCTbh TOPMO3HOI'O ITYTH U BPEMEHU TOPMOKEHHUS aBTOMOOUIISL OT CKOPOCTH U MAacCCHhl.
Amnamus JITII na noporax obnactu.
31. 3aBTpak ¢ puzUKOH
32. 3araaku mapoBOi MOJIHUU
33. 3akon OMa u ero mpakTUYeCKOe MPUMEHEHNE
34. 3ydyeHue OCHOB CTPOUTENHCTBA MOCTOB
35. UndopmManimoHHO-HCCIeIOBATENBCKAM  TPOSKT  "DHEProcOepekeHne KaK OCO3HAHHas
HEeo0X0oaUMOCTh"
36. Mcronp30BaHUE  HA3eMHOW  CEIIbCKOXO3SHCTBEHHOW  TEXHUKH TPH  MPOU3BOJICTBE
CEIbCKOXO03UCTBEHHOM MPOIYKIIMHI
37. VccnenoBaHue BIUSHUS OCBEIICHHOCTH B IIKOJBHBIX KAOMHETAX HA 3pEHUE YICHUKOB
38. Kak ynpaBiaTh paBHOBECHEM.
39. KoMmnproTepHast MBIIIIKA - JIEKTPOIU3EP
40. Jlerko i mocTpouth GpoHTaH?
41. ITpocTbie MEXaHU3MBI B CEIBCKOM XO35HCTBE
42. CBeya - IpuBbIYHAS M HEM3BECTHAS
1.5.Kou4ecTBO 4acoB HA OCBOEHHE MPOrPaAMMBbI YUeOHOH TUCIUNIHHBI:
[Ipu peanmzanuu cojepkaHus oO0Ie00pa3oBaTeNIbHON y4eOHON TUCIUIIINHBI «DH3UKa» B
npenenax ocBoenus OIIOIT CIIO na 6Gaze OocHOBHOro oOmIero 0Opa3oBaHHs C IMOJIy4YECHHEM
cpemHero odmiero o0pa3oBaHusl MaKCUMaJlIbHasi ydeOHas Harpy3ka CTYJEHTOB COCTABIISICT:
* o nmpodeccusim CITO texuuueckoro npoduis :( mpodeccus: 23.01.03 Apromexanuk) —270
4acoB, U3 HUX ayJUTOpHas (00s13aTenbHas ) Harpy3Ka , BKIItodas JadopatopHbie padboTer, — 180
4acoB; BHEAYIUTOPHAS CAMOCTOSTENbHAS paboTa cTyneHToB — 90 4acos;
2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM y4eOHO# JMCIHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Bun yueGHOI paboThI Konuuecmeo uacos

MakcumanbHasi yueOHast Harpy3ka (BCero) 270
Obs3arenbHas ayquTOpHas yueOHasi Harpy3Ka (Bcero) 180
B TOM YHCJIE: 80

JlaboparopHble 3aHSTHS 14

[IpakTHyeckue 3aHATHS 66
BreaynuTopHas camocTosiTebHas padoTa CTyieHTa (BCEro) 90
[ToaroTroBka yCTHBIX BBICTYIJICHUH MO 3aJaHHBIM TEMaM, 3CCe,
JOKJIa 0B, pedepaToB, MHANBUIYaTLHOTO MPOEKTA C UCIOJIB30BaHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHH U Jp.
IIpomesicymounas ammecmayus 8 popme 9K3aMeHa

2.2. TemaTnueckuii njia"
Tema KonuuecTBo yacoB

BBenenue 2
1.Mexannka 38
2.Monexymnsprasduszuka. TepmonHamMuka 26
3.25eKTpouHaMuKa 54
4.KonebaHusi 1 BOJIHbI 26
5.0nTuka 16
6.OCHOBBI ClIEIMATILHON TEOPUHUOTHOCUTEILHOCTH 6
7.251eMEeHTHI KBAaHTOBOU (DH3HKHU 18
Hroro 180



http://project.1september.ru/work.php?id=580270
http://project.1september.ru/work.php?id=577150
http://project.1september.ru/work.php?id=554765
http://project.1september.ru/work.php?id=554765
http://project.1september.ru/work.php?id=586056
http://project.1september.ru/work.php?id=569790
http://project.1september.ru/work.php?id=574258
http://project.1september.ru/work.php?id=567914
http://project.1september.ru/work.php?id=594449
http://project.1september.ru/work.php?id=594449
http://project.1september.ru/work.php?id=603108
http://project.1september.ru/work.php?id=603108
http://project.1september.ru/work.php?id=575936
http://project.1september.ru/work.php?id=565552
http://project.1september.ru/work.php?id=604433
http://project.1september.ru/work.php?id=557226
http://project.1september.ru/work.php?id=567204
http://project.1september.ru/work.php?id=603130

2.3. TemaTnyeckuii IVIaH M COiePKaHNEe Y4eOHOMH TUCHUILINHBI

HaumenoBanue
pa3aesoB u TeM

Conep:xxanue y4eOHOTro MaTepuaJia, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
CcaMoOCTOsITe/IbHAsA padoTa 00y4arommMxcs

O0BpeM
yacoB

YpoBeHb
OCBOEHUS

1

2

4

ITEPBBIH KYPC

BBenenue .IloBTopenue.

®duszuka — pyHaaMeHTaIbHas HaykKa O IPUPOJE.

EcTtecTBeHHO-HaY4YHBIN METO/] IO3HAHMUSI, €0 BO3MOKHOCTH U I'PaHUIBI IPUMEHUMOCTH.
DKCIepUMEHT U T€OpHs B IIPOIECcCe MO3HaHUs TpUpoibl. MoenrpoBaHue pU3NIECKUX
SBJICHUH U MpoIecCOB. PoJb SKCNIEPUMEHTA M TEOPUHU B ITPOLIECCE MTO3HAHUS IPUPOABI.
®dusnueckas BenunurHa. [lorpemnocTu usMmepennii pusnyecknx BennyuH. Gusnyeckue
3aKOHBIL. |'paHuUIbl IPUMEHUMOCTH (U3NUYECKUX 3aKOHOB. [ToHATHE O PU3MUECKOM KapTHHE
mupa. 3Hadenue pusuku npu ocBoeHuu npodeccuit CI10 n cnienmansrocreit CI10.

Pa3zoen 1.Mexanuka

40

Tema 1.1. Kunemaruka

Coneprxanue yaeOHOTo MaTepraa

11

1. MexaHudeckoe JBHKCHUE.

2. Tlepememenue. [Tyts. CKOpOCTS.

3. VYckopenue. PaBHonepeMEeHHOE MPSMOIIMHEHHOE IBUKCHHE.
4, Cso0OoxHOE maneHue.

5. JIBmwxkeHue Tena, OPOIICHHOTO MO/ YIIIOM K TOPU30HTY.

6. PaBHOMepHOE NBMKEHHE 110 OKPY>KHOCTH.

IIpakTrueckue 3aHATUA
1. PaBHOMepHOE MPSIMOJIUHEHHOE TBUKCHUE.
2. Pemenue 3a1a4d o TeMe: PaBHOnIEpeMeHHOE TBUKEHHE.
3. Pemenue 3amau o teme: /[BU>KeHHE 1O OKPYKHOCTH C TIOCTOSIHHON CKOPOC
4. PemeHue 3amad 1o teme: [IBMkeHHE Tena, OpOIIEHHOTO O] YTIIOM
5. VBmepenne ycKOpeHwHs CBOOOTHOIO IMaJICHIS C TIOMOIIBIO MATeMaTHYECKOT0 MasiTHUKA

CamocrosarenbHas padota. [TonroroBkacoobmenuii «®u3nka B Moel mpodeccun
Koncnekr. [TonoxkeHne Touku B mpocTpaHcTBe. JleiicTBHE HaJl BEKTOpAMU;
YpaBHEHHE PABHOMEPHOTO MPAMOJUHENHOTO IBUKEHUS TOUKH; MTHOBCKOPOCTb.
Pemenue 3agad mo remeMruoBeHHasi ckopocTb. [locTymnarenbHoe IBUKEHUE

Tema 1. 2. 3aKkoHBI

Mexanuku HoloToHA

Copep:xxanne yaeOHOT0 MaTepuana

14

IlepBbiit 3ak0oH HbroToHA.

Cuna. Macca. Umnynbc.

Bropoii 3akon HetoTona. OCHOBHOM 3aKOH KJIACCUYECKON TMHAMUKH.
Tpernii 3akoH HproToHa.

3aKOH BCEMUPHOT'O TATOTECHHUSI.

I'paButanmonnoe nose. Cuna Tsxectu. Bec.

Cuiibl B MEXaHUKE.

NogakowdnpE




IIpakTrueckue 3aHATHUA:
1. Pemenue 3amad mo teme: 3aKoHBI {MHAMUKU HproTOHA.
2. Pemenue 3amay mo Teme: 3aKoH BceMupHoro Tsarorenus. Cuna tsokectr. Bec.
3. Omnpenenenue xECTKOCTH NPYKUHBI.
4. Pemenue 3ama4 no teme: CUIbl TpEHHUS.
5. CnocoObl U3MEPEHHST MACCHI TEJI.

JlaGopaTopubie pabOTHI 2
1. H3zyueHune ocOOEHHOCTEH CUIIBI TPEHUS (CKOJIBKECHU).
2. HccnemoBaHnue NBMKEHUS Tela MO NEWCTBUEM IIOCTOSIHHOMN CHJIBL.
CamocrostensHas pabota.Pemenne 3anau mo teme: «/{uHamukay. 4
[ToaroroBka coobuiennit «CUIIBI B IPUPOICH
Tema 1.3 3akoHsl Copep:xanne yaeOHOTO MaTepuana 15
COXpaHeHHus B 1. 3akoH coxpaHEHHs UMITYJIbCA. 5
MeXaHHuKe 2. PaOora cunbl. PaboTa moTeHIMAIBHEIX CHIL.
3. MouHocTh. DHEprusl.
4. Bunpl sHeprun.( Kunetnueckasi ¥ moTeHIIMAIbHAS )
5. 3aKOH COXPAaHEHUs MEXAaHUUYECKOHN SHEPTUn
[IpakTryeckue 3aHATHSA: 5
1. Pemenue 3anad no TeMe: 3aKOH COXPaHEHUSI UMITYJIbCa
2. PeaxkTuBHOE ABMXEHUE.
3. Ilepexon moTeHUMAIBHONW YHEPTUN B KHHETUYECKYIO M 0OpaTHO
4. Pemenue 3a7a4 o TeMe: 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUN
5. TlpuMeHeHue 3aKOHOB COXpaHEHHUS.
JlabopaTopubpie pabOTHI. 4
3. H3yueHue 3aK0OHA COXpaHEHUS UMITYIIbCA.
4. CoxpaHeHHE MEXaHUYECKOH YHEPTUU TIPH JIBFXKCHHUH TeJla MO IEHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH.
5. CpaBHeHue pabOThI CHIIBI C U3MEHEHHEM KMHETUYECKOM SHEPTUu Tela.
6. . l3ydeHue 3aKOHOB COXPAaHEHHUS Ha IPUMEpPE yAapa MIapoB U OAILTUCTHIECKOTO
MasiTHUKA.
KonTtponwsabie paboter Ne 1. Tema «Mexanukay 1
CamocrosrenbHas padota. Pedepar. PeaktuBHOE 1BMXEHUE. 2
Paznean 2. MouiekyJisipHasi pu3nKa M TEPMOJIMHAMUKA 27
Tema 2.1 Coneprxanue yueOHOro MaTepuaa 9
OCHOBBI MOJIEKYJISIPHO- 1. OcHOBHBIE MMOJIOKEHUS MOJIEKYIISIPHO-KMHETHIECKOM Teopuu.. bpoyHOBCKOE 5

KHHETHYECKON TeOpHuu.
Wneanbubii ras

neuxenne. Auddysus.
CuJibl ¥ SHEPTHS MEXMOJIEKYIIIPHOTO B3aUMOICHCTBUSI.
2.CtpoeHnue ra3000pa3HbIX, JKUIKUX U TBEPJBIX TEIL.




3.WneanbHsbiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUECKOMN
TEOPHH I'a30B.

4.AGCOMIOTHBIN HYJIb TEMIIEpaTyphl. TepMoauHaMHUYecKast IIKaJla TEMIIEPaTyphl
5.YpaBHEHUE COCTOSHMS UICAIBLHOrO raza. MoiisipHas ra3zoBas IIOCTOSTHHASI.

[IpakTHueckue 3aHATHA:
1. Pemenue 3anau o teme: «Pa3mepsl 1 Macca MOJIEKYJ U aTOMOBY»
2. Pemenue 3ama4 no teme : «OcHoBHOE ypaBHeHne MKT»
3. Temmeparypa u ee u3MepeHuUE.
4. Pemenune 3a1a4 no teme: «I'a30Bble 3aKOHBIY.

CamocrosarenbHas padora:Ilogroroska pedepara «M.B.JJoMOHOCOB — OCHOBOTIOIOKHUK
MKT».Pemenune 3amau mo MKT.

Koncnekr. Ucropust atromuctndyeckux yueHuil. HabmogeHre u onbITh, MOATBEPKAAIOIINE
aTOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEILIECTBA.

Tema 2.2CBoiicTBa
ra3oB, JKHAKOCTeN
,TBEPABIX TeJI.

Copep:xanne yaeOHOT0 MaTepuana

o

1. Wcnapenwue u koHAeHcamus. HachIeHHBII ap U €ro CBOKCTBA.
Kunenue. 3aBucUMOCTb TEMIIEpaTypsl KUIIEHUs OT JaBieHus. [leperperslit
nap M €ro UCIoJIb30BaHUE B TEXHUKE.

2. XapakTepHCTUKa )KUJKOTO COCTOSIHUS BeliecTBa. [I0BepXHOCTHBIH CII0H KUAKOCTH.
OHeprus NOBEPXHOCTHOTO CJI0s1. SIBICHNS HA TPAHUILIE )KUIKOCTH C TBEPIBIM TEIOM.

3. XapakTepHucTUKa TBEpAOIr0 COCTOSHUS BELIECTBA. YTIPYrHe CBOWCTBA TBEPABIX Tell.
MexaHn4eckre CBOMCTBA TBEPABIX TeJl. TEII0BOE paclIMpeHue TBEPABIX TEN U
xKuJkoctel. [1naBienne u Kpuctaums3anus.

[IpakTHueckue 3aHATUA:
1. AGcomoTHas U OTHOCHTEIbHAS BIAKHOCTH BO3IyXa. Todyka poCHL.
2. KanwmnspHele siBIeHUS
3. Pemenue 3agau no teme: «3akoH ['yka.»

JlaGopaTopnasi paborta
7. VI3mepeHue BIa)KHOCTH BO3/yXa.
8. 3mepeHnne moBepXHOCTHOT'O HATSHKEHUSI KUAKOCTH.
9. HaGmonenue nporecca kpuctamuzanun M3ydenue nedopmanun pacTspKeHUs

CamocrostenpHas pabora. Permenue 3amad mo reMe: ArperaTHple COCTOSTHHS
Bel_I_[eCTBa.OTHOCI/ITe.HBHa}I BJIAKHOCTD.

N P )

Tema 2. 3. OcHOBEI
TePMOAUHAMUKH

Coneprxanue yueOHOTO MaTepraa

©

1. BuHyTpeHHss 3HEPrUs CUCTeMbl. BHYTpeHHSIs1 SHEPTUsl UI€aIbHOIO rasa.

TennoeMKocTh. Y nefbHas TEIJIOEMKOCTh. Y paBHEHUE TEIIOBOTO OajaHca.

2. IlepBoe Hauano TePMOAMHAMUKHU. ATnabaTHBIN MpoLecc.

3. Ilpunarun aeiictBus ternooit Mamuubl. KITJ] TerioBoro nBurarers.
Bropoe Hauano TepMOAMHAMUKH.




IIpakTrueckue 3aHATHUA:
1. Pabora u Terota kak (opMBbI epeaun SHEPTHH.
2. Pemenue 3amau nmo teme: « [lepBoe HaYaIO TEPMOTMHAMUKID)
3. XosoamnbHbIe MaMHEL. TertoBeie npurarenu. OxpaHa mpupoIb.

JlaGopaTopnasi paborta
10.U3y4eHue TEIIoBOro pacuIMpeHust TBEPIbIX TeIl.
11. Vzydenne 0cOOEHHOCTEH TETNIOBOTO PACIIUPEHUS BOJIBI.

Kontponpsubie pabotel Ne 2. Tema «OCHOBBI MOJICKYISIPHON (DU3UKU U TEPMOIIHY

CamocrostenbHas padoTta:IlonroroBuTh 10KIaa HA TeMy: «TerIoBbIE IBUTATENN U
3arps3HEHUE OKPYKAIOLIEH cpenbl». M3roToBieHne MakeToB TEIJIOBBIX ABUrareneiPemenue
3amau o Teme: Pabora. BuyTpennss sneprus. KomnuecTBo TemioTsil 3aKoH
TEPMOJIMHAMUKH.

Paznen 3. DjekTpoanHaMuka 34

Tema3.1
JdileKTpUYecKoe MmoJie.

Conepxanue yueOHOTO MaTepuaia

12

1. Dnexrpuyeckue 3apsnbl. 3aKOH coXpaHeHus 3apsaa. 3akoH Kymona.

2. Dnextpuyeckoe nose. HampspkeHHOCTH a1eKTprudeckoro mnosst. [IpuHuummn
CYNEPHO3UIUH TTOJIEH.

3. Pabota cun anekrpocrarudeckoro mnous. [Torennuan. Pa3HocTh MOTEHIIMATOB.
OKBUMOTEHIHAIILHBIE TOBEPXHOCTH.

4. JIM3neKTpUKH B 3JIeKTpHuecKoM node. [longpuzanns qui3aeKTpruKoB.

5. TIpoBOJHUKH B 3JEKTPUUECKOM IOJE.

6. Konnencaropsl. CoenHeHHE KOHAEHCATOPOB B OaTapero. DHEprus 3apsHKeHHOTO
KOHJIEHCATOpa. DHEPrusl AIEKTPUIECKOr0 MOJIs.

[IpakTHueckoe 3aHsTHE:
1. B3aumopeicTBue 3apsyKEHHBIX Tell
2.Pemenue 3a1a4 no teme: 3akoH Kynona.
3.Pemienue 3aaa4 o teme : HanpspkeHHOCTD 3JIEKTPUUYECKOTO MO,
4. CBsI3b MEXKy HANPSX)KEHHOCTHIO U PA3HOCTBIO MOTEHIIMAIOB 3JIEKTPUUYECKOTO MO,
5.3MepeHnesIekTpOeMKOCTH KOHAEHCATOpa. JHEPTUs KOHJEHCATOpa.

6. 3H€KTpOGMKOCTB IpU MapaljiCJIbHOM U TOCJICAOBATCIIBHOM COCIUHCHUHNKOHICHCATOPOB.

CamocTtosTenpHas padora:

[TonroroBuTk coobIIeHUS Ha TeMy: «OX YK 3Ta BpelHas JIEKTPU3ALIUD.
[ToaroroBka OMOPHBIX KOHCIEKTOB IO TEME «DIEKTPU3ALIHSI

Pemenue 3amad no teme: 3aKoH KyJoHa. HanpsykeHHOCTD 3JIEKTPUYECKOTO

HOH}I.QHGKTPOGMKOCTB [pU napajjicJIbHOM U IOCJICAOBATCIIbHOM COCAUHCHUN KOHACHCATOPOB.

DHeprus 3apsHKCHHOTO KOHACHCATOPA.

Tema 3.2.
DJIeKTPUHYECKHUI TOK.

CopepxaHre yaeOHOT0 MaTepuara.

15

1. VYcnous, HEOOXOIUMBIE ISl BOSHUKHOBEHHUS U TOIJICPKAHUS IIEKTPHUECKOTO TOKA.
2. Cwa TOoKa ¥ IMIOTHOCTH TOKa. 3akoH Oma st ydactka nenu 6e3 D/1C.




DNEKTPOABUKYILASA CUJIa UCTOUHHUKA TOKA

3akoH Oma 11 HOJIHOM IEMH.

CoenuHeHue MpoBOIHUKOB.

3akon Jlxoyns—IJlenma. PaboTa m MOIIHOCTB AJIEKTPHUYECKOTO TOKA.

s

JlaGopaTopHbie pabOTHI:
12 . M3yuenne 3akoHa OMa JuIst y9acTKa LeMu, OCIeI0BATEIbHOTO U MapaJLIEIbHOTO
COCMHEHUS TIPOBOIHUKOB.
13.M3yuenue 3akoHa Oma JIsl TOTHOM IISTIH.
14. Onpenenenune koddduImeHTa moJe3HOro NeUCTBHS JICKTPUIECKOT0 YaHHKA.

[IpakTuyeckue paboOTHI:

1. 3aBHCHMOCTb JIEKTPUUYECKOIO0 COIPOTUBIICHUS OT MaTepHaa, JUIMHBI U MJIOIAIN
MONEPEUHOI0 CEYEHUS TPOBOIHUKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUS
IIPOBOJIHUKOB OT TEMITEPATYpHI.

Pemenne 3anau no teme: 3akod Oma i1 ydacTka LEru.

Onpenenenrie 3/]C 1 BHyTpEHHET0 COMPOTUBICHUS UCTOYHUKA HAIPSKEH
CoenrHEHNE UCTOYHUKOB JIEKTPUIECKON YHEPTUH B OaTapero.

TenmoBoe nelcTBUE TOKA.

Pemenue 3agau no teme: «3akoH Jxoyns -JleHua

ok wnN

CamocrositenpHas pabora: KoHCIeKT. DnekTpruyecKkas 1merb. JISKTPOIBIKYIIAs CHIIA.

Tema 3.3.
DJIeKTPUYECKHUI TOK B
Pa3IHYHBIX cpeaax.

CopepxaHre yaeOHOT0 MaTepuaa.

oo

1. DnexTpoHHas MPOBOAMMOCTH PAa3INYHBIX BEIIECTB

DIEKTPUUYECKHI TOK B METaJJIaX. 3aBUCUMOCTb COITPOTUBIICHHS OT TEMIIepa
DJIEKTPUUYECKUI TOK B OJIYIPOBOJHUKAX

DNEKTPUUECKUH TOK B BaKyyMe.

DIIEKTPUUYECKUH TOK B Tazax. CaMOCTOSITEbHBIA U HECAMOCTOSITEbHBIN pa3
DJIEKTPUUYECKUN TOK B KHJIKOCTSIX.

arwn

[IpakTuueckue pabOTHI:
1. Pemenwue 3a71a4 no TeMe: 3aKOH JIEKTPOIHU3A.
2. CoOcTBeHHas MPOBOJAMMOCTD MOIYITPOBOIHUKOB [10TyITpOBOTHUKOBBIE TPHUOOPHI.

Kontposbras padota:Ne3. 3aK0HBI MOCTOSTHHOTO TOKA

CamocrosrenbHas padora. COCTaBUTh KPOCCBOP/ HA TEMY: DIEKTPUUYECKUN TOK B PA3TUIHBIX
cpenax. Mzrotosnenne obodmaromenr Tabmuibl «I[Ipupona Toka B pa3muyHbIX cpeaax»
Koncnekr. CBepXIIpoBOANMOCTS.

10

Tema 3.3.MaruurtHoe

Coneprkannie yueOHOTO MaTepuaia.




moJie 1. MaruautHoe nosie.BekTop MHAYKIIMN MarHUTHOTO TTOJISL. 6
2. JleiicTBME MarHUTHOTO TIOJISl HA TIPSIMOJIMHEHHBINA MTPOBOIHUK C TOKOM. 3aKOH AMIiepa.
3. BzaumopeiicTBre TOKOB. MarHUTHBIN MOTOK.
4. Pabora 1o nepeMeneH1Io IpoBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.
5. JlelicTBMEe MarHUTHOIO MoJIsl Ha ABMXKYyIIMiics 3apan. Cuna Jlopenna.
6. VYckoputenu 3apspKEHHBIX YacTHIL
[IpakTHueckoe 3aHsITHE. 3
1. Pemenwue 3amau no teme: Cuiia Ammepa.
2. Pemenwue 3ama4 no teme: Cua JlopeHia.
3. Omnpenenenue yaenbHOro 3apsja.
CamocrositenbHas padora: KoHcnekT. DnekTponsMepurtenbHbie mpubopsl.Pemenne 3amay mo 3
TeMe «MarHuTHOE MoJIeY.
Tema 3.4. CopepxaHnue yueOHOro Marepuasa 10
DJIEKTPOMarHuTHasA 1. DnexrpomarHuTHas MHIYKIUS. 6
HHAYKIHS. 2. BuxpeBoe 37eKTpHUECKOE MOJIeE.
3. 3aKoH 2JIEeKTPOMArHUTHOW WHAYKIIUU.
4. Camounaykmusi. UHAYKTUBHOCTH
5. DHeprus MarHUTHOTO IOJISL.
6. OJIC uHIYKIMK B JBWKYIIIUXCS TIPOBOTHUKAX.
[paxTryeckue 3aHsTHS 3
1 W3ydeHwue siBICHUS DJIEKTPOMArHUTHON UHIYKITUH
Pemienne 3anad o reme: MHIyKTMBHOCTB. DHEPIHsi MArHUTHOTO OIS TOKA.
DJEeKTPOIMHAMUYECKUIN MUKPO(OH.
KontponbHas padota Ne4 o reme: MarautHoe 1osie. DIeKTpoOMarHUTHAST MHTYKIIUSL. 1
CamocrositenbHast pabota. KoHCEeKT. DIeKTpoIMHaMHYECKU MUKPO(OH. 5
Perienue 3aqa4 no Teme: MarHuTHBIN NOTOK. 3aK0H 3.M.1.. DJ1C HHIYKIMY B JIBHKYLLIMXCS
MPOBOJHUKA. IHAYKTUBHOCTh. DHEPIHsSl MATHUTHOTO MOJISt TOKA.
Paznen 4. Kose6anust u BOJIHBI 23
Tema 4.1. CopepxaHue yaeOHOro Marepuaa 5
Mexannueckne 1. KonebGarenpHoe nmkenHue. ["apMoHnueckue KoeOaHus. 3
KoJieOaHus 2. JluneiiHble MEXaHUYECKUE KOJIEOATETLHBIC CUCTEMBI.
3. CBoOoaHBIC 3aTyXaIONINE MEXaHUYECKHUE KOJICOaHNsI.
[IpakTryeckue 3aHATHS 2

1. CBobonnble MexaHu4ecKue Konebanus. BoiHyK/IeHHbIC MEXaHHUUECKUE KOJIeOaHus
I[IpeBpaltieHre sHEPTUK IIPU KOJIEOATEIBHOM JBUKEHUH.

2. M3yuenue 3aBHCHMOCTH MepHOJa KoJIeOaHUH HUTIHOTO (WK NPY>KUHHOT0) MasiTHUKA
OT JUIMHBI HUTH (WJIK Macchl Ipy3a).




CamocrosrenbHas pabora. KoHCeKT. AHAIOTUs M@Ky MEXaHUYECKHUMHU U
3JICKTPOMArHUTHBIMU KoJieOaHusIMU. Pe30oHaHC B anekTpuueckoi nenu. ['enepupoBanue
anekTpuyeckoit sHepruu. Pedepat. Tpanchopmaropsr. [IponsBoncTBo u nepenava
IIEKTPOIHEPTUH. ICTOYHUKMN SHEPTUN.

Tema 4.2. Ynpyrue
BOJIHBI.

CopepxaHue yaeOHOro MaTepuaa

1. TlomepeuHble U MPOAOIBHBIC BOJIHBI. XapaKTEPUCTUKU BOJHBL.
2. Hutepdepennys BonH. [loHsaTHE O TUPPAKIIUIU BOJIH.

[IpakTrueckue 3aHsTus
1. OO6pa3oBaHue M pacpOCTPAHEHHUE YIIPYTUX BOJIH.
2. Pemenue 3ama4 o Teme: MexaHU4YeCKUE BOJHBI.
3. 3BYKOBBIC BOJIHBL. Y JIHTPA3BYK U €r0 MPUMEHCHHE.

CamocrosrenpHas padora:Koucrekr. [IpeBpalieHre 3HEPTHU PH TapMOHHIECKUX
kosiebanusix.Pedepar. BoszneiictBue pezonanca u 6opp0a ¢ HUM. 3BYKOBBIE BOJHBI. YIIBTPa3ByK

Tema 4.3. Copepxanue yueOHOro Marepuaa
JIEKTPOMarHuTHbIE 1. CpoboaHble rnekTpoMarHuTHeIe kojeOanus. [IpeBpaiieHue sHeprun B KoaedaT.KOHTYpeE.
KoJieOaHus. 2. 3aryxarourue 3JIeKTpOMarHuTHbIe KosieOanus. ['eHepaTop He3aTyXarommx
AIIEKTPOMArHUTHBIX KOJICOAHUH.
3. BriHyX1IeHHBIC aneKTpuueckue konedbanus. [lepem. Tok. ['eHepaTop nepeMeHHOro ToKa.
4. 3akon OMa JUIst 3JIEKTp. LIENH epeMeHHOro Toka. PaboTa u MOIIHOCTh IEPEMEHHOTO TOKA.
5. [Tlonmyuenue, nepenaya u pacupefeaeHue AIEKTPOIHEPTUH.
[IpakTrueckue 3aHATHS:
1. MHayKTHBHBIE 1 EMKOCTHOE COITPOTUBIICHHS B LIETIH IEPEMEHHOIO TOKA.
2..I'enepatopsl Toka. TpanchopmaTopsl. TOKM BEICOKOH YaCTOTHI.
CamocrositensHas pabora: [TogroroButs coodmienue mo reme «Ilonp3a u omacHOCTH
3IIEKTPOMAarHUTHHIX BoMH»Pedepar. 3ByKoBbIe BOIHBI. YIIBTpa 3BYK U €T0 UCIOJIb30BAHUE B
TEeXHUKE U MeauuuHe. Pemenue 3aaau no remMe: MexaHuueckue KoneOaHus U BOJIHBI.
OnexTpoMarHuTHbIe BOJHbIKOHCIEKT. [TpuHIINIIBI paiMOCBS3H U TENEBUICHUS.
Tema 4.4. CopepxaHnue yueOHOro Marepuasa
JIEKTPOMarHuTHbIE 1. DnexkTpoMarHUTHOE MOJie KaK OCOOBINA BUJl MAaTEpUH.
BOJIHBI. 2. DnexTpoMarHUTHbIE BOJMHBL. Bubparop ['epua. OTKpBITHIN KoneOaTeIbHBIN KOHTYD.

3. MHzobperenue paguo A. C. [TomoBeim.

[IpakTrueckue 3aHATHS:
1. Pemenue 3amau o teme: «DJIEKTPOMArHUTHBIE BOJIHBD)
2. Tlonsarue o paguocss3u. [IpuMeHeHNe 3IeKTPOMAarHUTHBIX BOJIH.

Kontponbnas pabota: No5. KoneGanus v BOJTHBI

CamocrositensHas pabora: [TogroroButs coobmienue mo reme «Ilonp3a u omacHOCTH
3JIEKTPOMAarHUTHHIX BoMH»Pedepar. 3ByKoBbIe BOIHBI. YIBTPa3BYK U €ro UCHOJIb30BAHKE B
TEXHHUKE U MeaulnHe. Pemenne 3amayd mo reme: MexaHu4ueckue Kojie0anus u




BOJIHI:I.3JI€KTpOMaFHI/ITHBIGBO.HHBIKOHCHGKT. HpI/IHI_II/IHBI pPaaruoCBA3U U TCICBUACHUS.

Paznean 5. Onrtuka 12
Copnepxanue yueOHOro MaTepuala 6
Tema 5.1. llpupona 1. CxopocTh pacrpoCTpaHeH s CBETa. 3aKOH OTPaKEHHsI 2
cBeTa. 2. 3akoH mperioMyIeHus cBeTa. [ToHoe OTpakeHHe.
[IpakTUueckue 3aHATHS: 4
1. Onpenenenve noka3zaressi IPEIOMIIEHHS CBETA.
2. Pemenue 3a1a4 1o TeMe «3aKOHbBI OTPKEHHS U TIPEJIOMIICHHST CBETaY
3. JIunzel. [loctpoenue B mn3ax. GopMyria TOHKO#H JIMH3BL
4. T'nma3 xak ontuueckas cuctema. OnTHYECKHUEe TPUOOPHI.
CamocrositenbHast paboTa.Perienue 3a1a4 o Teme 2
Tema 5.2. BosiHOBBIE CopepxaHnue yueOHOro Marepuaa 6
CBOIICTBA CBeTA. 1. Hnrepdepenuus cBera. KorepeHTHOCTh CBETOBBIX JTyUEH. 4
HNurtepdepenius B TOHKUX MieHKax. [lomocer paBHo# TonmuHbl. Konbiia HetoToHa.
Hcnonb3oBanue nHTEpPEPEHITNN B HAYKE U TEXHUKE.
2. Jlndpaknus ceeta. [{udpakmus Ha meny B napauieabHbIX Jydax. Judpakimonnas
pereTka.
3. Tlonstue o ronorpaduu. [lonspusamus nonepeunsix BoaH. [lonspuzamnms cBeta.
JBonHoe nydyenpenomienue. [lomsponb
4. Jucnepcus ceera. Bunbl cnektpoB. CriekTpbl ucnyckanus. CTIEKTPBI MOTJIONICHUS
[paxTrdeckoe 3anHsTHE. Y TbTpadHONIeTOBOE U HHPPAKPACHOE U3ITyUCHHUS. 1
PentrenoBckue ayun. X npupoja u CBOMCTBA.
KontponbHas padota: Ne6. Orrruka 1
CamocrosirenbHast padora.Koncrniekr. Bumpt mamydennii .Mcrounuku cBera.CriekTpbl. CrieKTpaibHbINH 3
a"aym3. Bugpl ciektpos. Pedepar o remam: MubpakpacHoe, yiabTpadHoIeTOBOE, PEHTTCHOBCKOE
n3irydeHue [1kaa 3JIeKTPOMAarHUTHBIX U3ITy4EeHUN
Paznen 6 OCHOBBI CHIENMATBHON TEOPUHOTHOCUTEILHOCTH 6
CopepxaHue yaeOHOTro MaTepuala 6
1. 3axkoHbI 3JIEKTPOMHAMUKHY U IPUHLUI OTHOCUTEIBHOCTU S)
2. TlocTynaTsl TEOPUU OTHOCUTEIHLHOCTHU
3. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
4. OcHOBHBbIE CIIEACTBHS U3 MOCTYJIATOB TEOPUN OTHOCUTEIBHOCTH
5. DJIEMEHTHI PENSATUBUCTCKON JUHAMUKH.
[Tpaktudeckoe 3anstue. Pemenue 3a1a4 no teme 1
CamocrositenbHast padota. CocTaBieHe KOHCIIEKTOB 110 TEME. 2
Paznen 7 DJ1eMeHThl KBAHTOBOM (pM3NKH 16
Tema 7.1. KBanroBas | CoxepxaHue yueOHOTO MaTepuaa 3




OINITHKA.

1. KganroBas runore3a [lnanka. @OTOHBI.
Bremnnii porosnexrpudeckuii 3 exr.
2. Buyrtpennuii poroaddexr. Tumsl poTor1€MEHTOB.

[pakTtudeckoe 3ansTre.Pemenne 3aqad mo teme : «Dotoddexr. 1
Tema 7.2.@u3uka Copepxanue yueOHOro Marepuala 3
aroma. 1. Pa3BuTHE B3IUIA10B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax 2
BOZOpPOJA.
2. Snepnas mopens aroma. OnbiTel O. Pesepdopaa. Moxaens aroma Bogopoaa o H. bopy.
ITpaktudeckoe 3ansaTre.KBaHTOBBIE T€HEPATOPHI 1
Tema 7.3. ®usuka CopepxaHue yaeOHOTro MaTepuala 10
aTOMHOIO sipAa. 1. EcrectBeHHasi paiMOaKTUBHOCTh. 3aKOH paJHOAaKTUBHOIO pacmaja. 5
2. Croco0Obl HaOMIOIEHHSI U PErHCTPALINU 3apsKeHHBIX YyacThll. D¢ ekt BaBuiosa -
Uepenkona.
3. Crpoenue aToMHOTO A1pa. JleekT Macchl, SJHEPrus CBsI3U U YCTOMYUBOCTh
ATOMHBIX fJIEP.
4. Snepnble peakuuu. MickyccTBeHHas painOaKTUBHOCTD.
Henenue tsoxensix anep. Llennas snepHas peakuus. Ynpasisgemas LemHas peakius.
5. Slnepnsiii peakrop.Ilomyuenne paguoakTUBHBIX U30TOIIOB U UX IPUMEHEHHUE.
buosiornueckoe neiicTBUE paliOaKTUBHBIX U3Ty4YCHUH.
IpakTryecKkoe 3aHsTHE. 4
1. Pemenwue 3ama4 o Teme: « PagnoakTiBHBIC IPEBPAIICHUS.)
2. Permrenue 3ama4 1o TeMe: «S1epHbIC peakImiy
3. Pemrenue 3aga4 o Teme: « HEPTHUs CBA3M.)
4. DnemeHTapHbIE YaCTULIBI.
Kontpomnbhas padora No7. D1eMeHTbl KBAHTOBOM (PM3HMKH 1
CamocrositenpHas padota. Pedeparsl. «AToOMHast 3HEPTUsl M 0XpaHa OKpYyKaromen S)
cpeas»OTKpbITHE HEUTPOHA. Jlenenue aaep ypaHa. SAnepHsiii peaktop .PagroakTvBHbIEC U3TyYEHUS U
MX BO3JICICTBUS HA KUBbIE OpraHn3Mbl .Perenue 3a1a4 o reMe: PaaroakTvBHbIE MPEBPALLIEHHUS.
3aKOH paIMOAaKTUBHOIO pacnaja. Pemenue 3a1a4 o teme: JHeprusi CBsI3u.
Hroro MakcumajibHasi HATpy3Ka 270
N3 Hux ob6si3aTe/ibHAs ayAUTOPHAsI HATPYy3Ka 180
B ToMm unciie
- MPaAKTUYEeCKHX U jJ1adopaTopHbIX padot | 80
CamocTosTebHas padoTa odyqaroumxes | 90
IIpomesicymounas ammecmayus 6 popme 9K3aMeHa




3. XAPAKTEPUCTUKA OCHOBHBIX BUJOB AEATEJBHOCTHU OBYUYAIOIIIUXCSA
HA YPOBHE YUEBHbBIX JEMCTBUM

B pesynbpTaTe nzydeHus: yaeOHON TUCIUIUIMHB (PU3HKA 00YJIArOITUICS JOJKEH:
BBenenne YMeHUs MOCTAHOBKH LIETICH IEATEIHHOCTH, MJIAHUPOBAHUS COOCTBEHHOU JESATEIEHOCTH
JUISL TOCTUKEHUS ITOCTaBJIEHHBIX LEJIEH, MPEIBUICHNS BO3MOXKHBIX PE3yJIbTaTOB ATUX JIEHCTBH,
OpraHu3ali CAMOKOHTPOJISI U OLIEHKH MOJYYEHHBIX Pe3yIbTaTOB.
Pa3BuTHe criocoOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIIH, JJOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHATU3UPOBATH MHEHHS COOECETHUKOB, MPU3HABASI IPABO JIPYTOTO
YEJI0BEKa HA UHOE MHEHHUE.
[TpousBeneHne n3MepeHus: GU3NIECKUX BETUYHH U OLIEHKA TPAHUIIBI TOTPEITHOCTEH H3MEPEHUH.
[Ipeacrarnenune rpaHUIIbl OTPEITHOCTENH U3MEPEHHH MPU TTOCTPOSHUHN TPaPUKOB.
YMeHue BBICKAa3bIBaTh TUIIOTE3bI ISl OOBSICHEHHS HAOIIO1aeMbIX SIBJICHHIA.
YMenue npeajaraTtb MOJEIH SIBIICHUH.
VYkazaHue rpaHull TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
N3n0xeHne OCHOBHBIX MOJIOKEHUH COBPEMEHHON HAYYHOW KapTUHBI MUpA.
[TpuBeneHre TPUMEPOB BIUSHUS OTKPBHITUN B (U3MKE HA IPOTPECC B TEXHUKE U TEXHOJIOTUU
npousBojicTBa.Mcnons3oBanue MHTepHeTa 1 moucka uHpopMauu
1. Mexanuka
Kunemamuxka IlpencraBienre MEXaHMYECKOTO IBHKEHUS TEJIa YPABHEHUSAMH 3aBUCUMOCTH
KOOPJAMHAT U MPOEKLUUEH CKOPOCTH OT BpeMeHu.[IpecTaBieHne MexaHu4ecKoro ABUKEHUS Tea
rpadukamMu 3aBUCUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
Omnpenenenre KOOPAMHAT MTPOUIEHHOTO MyTH, CKOPOCTH M YCKOPEHUS Tela 1o rpadukam
3aBUCUMOCTH KOOPJMHAT U IPOEKIUI CKOPOCTH OT BpeMeHH. OnpeieieHue KOOpAUHAT ITPOUIEHHOT O
MyTH, CKOPOCTU U YCKOPEHHUSI TeJla IO YPaBHEHHUSM 3aBUCUMOCTH KOOPAMHAT
U MIPOEKLUI CKOPOCTH OT BPEMEHHU.
[IpoBeneHne CpaBHUTENBHOTO aHAJIM3a PABHOMEPHOI'O U PAaBHONIEPEMEHHOTO JIBHXKEHHUIA.
VYka3zaHue UCIIONb30BAHUS ITOCTYNATEIBHOTO U BPAIATEIbHOTO IBUKEHUHN B TEXHUKE.
[TpuoGperenue omnbiTa paboThI B TPYIIE C BHIMOTHEHHEM Pa3IMYHbBIX COIIMATBHBIX POJICH.
Pa3paboTka BO3MOXKHOW CHCTEMBI ICUCTBUH U KOHCTPYKITUHU JJI SKCTIEPUMEHTAIBHOTO OTPEACIICHUS
KnHeMaTtndeckux BenudnH.[IpencraBnenne nHpopmanmuu 0 BUAAX JABHKECHUS B BUJE TaOIHIIBI
3axonsl mexanuxu Hotomona. O0bsiCHEHHE JEMOHCTPALIMOHHBIXKCIIEPUMEHTOB,
MOATBEPKIAIOIINX3aKOHUHEPINH. M3Mepenue Macchl Tei. Mi3Mepenne cuiibl B3auMOIeHCTBHS TEll.
Beruucnenue 3HaueHus CUJ1 O U3BECTHBIM3HAUYEHHSIM MacC B3aUMOJIEHCTBYIOIINX TEN U
UXYCKOpEeHUH. BriunciaeHue 3HaueHus yCKOPEHUH Tell 10 U3BECTHBIM 3HAUCHUSIM JACHCTBYIOIIUX CHJT
nmaccten. CpaBHEHUE CHIIbI JEHCTBUS U POTUBOICUCTBUS. [I[prMeHeHne 3aKkoHa BCEMUPHOTO
TATOTEHUS IPUpPACUETAX CHII U YCKOPEHHH B3auMoieicTBYIomuXTeN. CpaBHEHHUE YCKOPEHUS
cBoOoHOrO NajeHus Hartanerax CoHEeYHOH cucTeMbl. Boifienenue B TekcTe yueOHUKa OCHOBHBIX
KaTeropuii Hay4Hoi HHpOpPMAaLIUH.
3axonwl coxpanenus 6 mexanuxel [puMeHeHNE 3aKOHA COXPAHEHUSI UMITYJIbCA JIJIs1 BBIYMCIICHUS
M3MEHEHHI CKOPOCTEH Tel MpH UX B3auMOAEHCTBUIX. MI3MepeHre paboThl CHII M H3MEHEHUE
KMHETUYECKOU sHepruu Tena.Beruncinenne paboThl CHII 1 U3MEHEHUSI KUHETUYECKON SHEprUH Teja.
Boluucnenne noTeHIMAIbHON SHEPTUM TEJ B TPABUTALIMOHHOM Tosie.OnpeneneHne NoTeHIHaIbHON
SHEPTUH YIPYro AepOpMUPOBAHHOTO Teja MO U3BECTHOM NedopMalluy 1 KECTKOCTH TeJa.
[IpuMeHeHne 3aKkOHA COXpaHEHUsI MEXaHUYECKOM YHEPTUHU MIPU pacueTax pe3ybTaToB
B3aUMOJCMCTBUI TE€J IPaBUTALMOHHBIMHU CHJIAMH U CHJIAMHU YIIPYTOCTH. Y Ka3aHHUE TPAHUIL]
MPUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHUe yUYeOHBIX TUCIUIUINH, TPU U3YIEHUU KOTOPBIX
HCIIOJB3YIOTCS 3aKOHBI COXPAHEHUS
2. OCHOBBI MOJICKYJISTHOM (PM3MKH M TEPMOAUHAMHUKH
OcHosbl MONEKYIAPHOU KuHemudeckol meopuu. Moeanvhwiil 2a3
BrImonHeHne 3KCIEpUMEHTOB, CITYXKAIIUX 711 000CHOBAHUS MOJIEKYIIIPHO-KHHETUYECKON Teoprun
(MKT).Pemenue 3ama4 ¢ npuMEHEHHEM OCHOBHOTO YPaBHEHHUS MOJICKYJSIPHO-KHHETHYECKON TEOPUH



ra3oB.OnpezeneHre napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHMM Ha OCHOBAaHUH YPAaBHEHHS
COCTOSIHUS HeanbHoro raza.OnpezeneHue napaMeTpoB BellecTBa B ra3000pa3HOM COCTOSIHUU U
MPOUCXOIAIIMX TMporieccoB 1o rpadukam 3asucumoctu p (T), (T), p (V).

OxcnepumenTtanbHoe uccnegopanue 3apucumoctu p (T), V (T), p (V).

[IpencraBnenue B BUAE TpaiKOB U30XOPHOT0, H300apPHOTO U U30TEPMHUUYECKOTO IIPOIIECCOB.
Brruucnenne cpegHell KHHETUYECKON SHEPTUU TEIIOBOTO IBUKEHUSI MOJIEKYJI IO U3BECTHOM
TeMmIeparype BeliecTBa. BrickazpiBaHue TunoTes it 00bsICHEHUS HA0II0JaeMbIX SIBJICHUH.
VYkazaHue rpaHull NpUMEHUMOCTH MOJICNIN «UealbHbIA ra3» u 3akoHoB MKT

Ocnosbi mepmoounamuky VI3MepeHrne KoIu4ecTBa TeIUIOTH B IPOLIECCaX TEIUIONepeaayH.

Pacuer konmuecTBa TEMIOTHI, HEOOXOAMMOTO IS OCYIIECTBIEHUH 3aJJaHHOTO IIpolecca ¢
Teruionepenavyeil. Pacuetr n3MeHeHust BHyTpeHHEH SHEPTrUuM Tel, padOThI U MEPEJaHHOT0 KOJTUYECTBa
TEIIOTHI C UCIIOJIB30BAHUEM IIEPBOT0 3aKOHA TEPMOJUHAMUKH.

Pacuet paboTbl, COBEpIICHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).

Brruncnenue paboThl ra3a, COBEpIICHHON MPU U3MEHEHUU COCTOSIHUS 110 3aMKHYTOMY LIHKITY.
Brruucnenue KI1J] mpu coBepuiennn razom paboTsl B IpoLieccax U3MEHEHUsI COCTOSHUS 110
3aMKHYTOMYLUKITY. OObsiICHEHHE IPUHIUIIOB JEHCTBUS TEIJIOBBIX MalluH. /JleMoHcTpanus ponu
(Gu3MKN B CO3JaHUU U COBEPILICHCTBOBAHUH TETIJIOBBIX ABUTaTENCH.

W3noxeHne CyTu 3KOJIOTUYECKUX MPo0sIeM, 00YCIOBICHHBIX pabOTOM TEIUIOBBIX JBUTATENCH U
IIPEJIOKEHUE ITYTH UX PELIEHUS. Y Ka3aHUe TpaHUL] IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMUKH.
YMeHHe BECTH THAJIOT, BBICIYIIMBATh MHEHHUE OINIIOHEHTA, y4aCTBOBATh B TUCKYCCUH, OTKPBITO
BBIPA)XaTh M OTCTAaUBAaTh CBOIO TOUKY 3pEHUs. YKa3aHHe yUEOHBIX AUCIUILINH, IPU U3YUYEHUH KOTOPBIX
UCIOJIBL3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOJAUHAMKI

Ceoticmea napos, sxcuokocmeti, meepovix mei

N3mepenue BinaxxHoCTH Bo3ayxa.Pacuer konuyecTBa TEMI0THI, HEOOXOAUMOTO JIJIsl OCYILIECTBICHHS
Ipolecca rnepexoja BelecTBa U3 0JHOTO arperaTHOr0 COCTOSIHUS B APYTO€.

DKCIEPUMEHTAIBHOE UCCIEI0BAaHUE TEIUIOBBIX CBOMCTB BEUIECTBA.

[TpuBeneHne NpUMEpOB KaMWUIAPHBIX SABJICHUN B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MeXaHMYECKUX CBOMCTB TBEPABIX Teil. [IpuMeHnenne puznyeckux MOHSATUH U 3aKOHOB B
yueOHOM MaTtepuaie npopecCHOHATBLHOTO XapaKTepa.

Hcnons3oBanue MuTepHeTa ais moucka HHGOpMaLMK 0 pa3paboTKax ¥ MPUMEHEHHSIX COBPEMEHHBIX
TBEPABIX U aMOP(HBIX MaTEPHUAJIOB

3. DJIeKTPOAMHAMMKA

Onekmpocmamuxa BeraucieHue cuil B3aMMOAECHCTBUS TOUEUHBIX JIEKTPUUECKUX 3apPsII0B.
Brruncnenune HanpspKEHHOCTH 3JEKTPUYECKOTO OIS OJHOTO M HECKOJIBKUX TOYEYHBIX JJIEKTPUUECKUX
3aps70B.BelyniciieHne NoTeHMana AEeKTPUIECKOro Mol OAHOIO U HECKOJIBKUX TOYEUHBIX
INEKTPUYECKUX 3apsaaoB. MI3MepeHue pa3sHOCTH NOTEHIIMAIOB.

W3mepenue 3Hepruu AMEKTPUIECKOTO MOJIS 3apsSKEHHOTO KOHIEHCATOPA.

Beruncnenue 3Hepruu 3JIEKTPUUECKOro MOJIs 3apsPKEHHOIO KOHJIEHCAToPA.

PazpaboTka maHa ¥ BO3MOXKHOM CXEMBI JIeCTBUI SKCIIEPUMEHTAILHOTO OIIPEICICHUS
3JEKTPOEMKOCTH KOHAEHCATOpa U IU3JIEKTPUYECKON TPOHMIIaeMOocTH BemecTBa [IpoBenenue
CPaBHUTEIBHOTO aHAIN3a IPABUTALIMOHHOTO U JIEKTPOCTATUYECKOTO MOJIEH

Ilocmosnnwsiii mox I3amepenne MOIHOCTH 3ieKTprudeckoro Toka. M3mepenue 3J1C u BHyTpeHHETO
COIIPOTHBIIEHUS UICTOYHHKA TOKA.

BrimoHeHNE pacueToB CUIIBI TOKA W HANIPSDKEHUHN Ha ydacTKa dJIEeKTprudecKux 1eneid. OObsicHeHne Ha
IIpUMepe IEKTPUUECKON 1IenH ¢ AByMs ucTouHuKamu Toka (31C), B KakoM ciiy4yae MCTOUHHUK
ANEKTPUYECKOMN SHEPTUU paboTaeT B peKUME reHepaTopa, a B KAKOM — B PEKUME MOTPEOUTENS.
Onpenenenne TemMnepaTypbl HUTH HakaauBaHUs. M3MepeHne 3J1eKTpU4ecKoro 3apsaa dJIeKTPOoHa.

Tox 6 pasnuunbix cpedax. INEKTPUUECKUNA TOK B METaJlJIaX. DJIIEKTPOHHBIN Tra3. PaboTaBpIxoa.
DJIEKTPUYECKUH TOK B DJIEKTpOJIUTAaX. DNeKTpoiun3. 3akoHbl Dapanes.lIpumenenune anexktponusa B
TEXHHUKE. DIEKTPUUYECKUI TOK B ra3zax U Bakyyme.llonuzanus rasza. Buabl ra3oBbIX pa3psios.
[Tonsitue o mnazme. CBOMCTBA UIIPUMEHEHUE JIEKTPOHHBIX IMYYKOB. DIEKTPUUYECKUMN TOK B
nonyrnpoBogHuKax.CoOCcTBEHHAas MPOBOAUMOCTD MOIYIPOBOJHUKOB. [1omynpoBoIHUKOBBIE



pubopsel. CHATHE BOIBTAMIIEPHON XapakTepucTuku auoja. llposeienre CpaBHUTENLHOTO aHATTN3a
TTOJTYITPOBOTHUKOBBIX UOJIOB U Tproa0B.Mcnons3oBanne MHTEpHETA /U151 TOMCcKa HHGOPMAITIH O
MEePCIEKTUBAX Pa3BUTHUS MOJIYIIPOBOJHUKOBOM TEXHUKH. Y CTAHOBKA IPUYMHHO-CIIEICTBEHHBIX CBSI3ei
Maenummuole senenus I3MepeHre MHIYKIIMU MarHUTHOTO TOJIs. Beraucienue cuii, J1eHCTBYIONIMX Ha
MIPOBOJIHUK C TOKOM B MAarHUTHOM IIOJI€.

Brruucnenue cum, 1€MCTBYIONIMX HA AIEKTPUUECKUN 3apsil, ABUKYIIUHACS B MATHUTHOM TOJIE.
HccnenoBanue ABIEHUN 3JEKTPOMArHUTHON MHIYKIIUK, CAMOMHTYKIIUH.

Brruucnenue sHepruu MarHuTHOTO 10J1s1. O0BsICHEHNE TPUHITUTIA JCHCTBUS AJICKTPOIBUTATEIIS.
OOBbsicCHeHHE IPUHIIUIIA ICWCTBUS TeHEpaTOpa IEKTPUIECKOrO TOKA

1 DJIEKTPOU3MEPHUTENBHBIX TPHOOPOB. OOBICHEHHE MPUHIIUTIA IEHCTBHS Macc-CrieKTporpada,
YCKOpUTENeH 3apsHKEeHHBIX 9acTUI.OOBICHEHUE POJIM MATHUTHOTO TOJIST 3eMIIH B )KU3HH PACTCHU,
YKUBOTHBIX, yesoBeka. [[puBenenre mpuMepoB MpakT-o MPUMEHEHHS U3YUYEHHBIX SIBJICHUH, 3aKOHOB,
pubopoB, ycTpoicTB. [IpoBeaeHe CPaBHUTEIHLHOTO aHATN3a CBOMCTB JIEKTPOCTATHYECKOTO,
MarHUTHOTO W BUXPEBOTO JICKTpUUECKHX 1Mojeil. OObsICHEHNE Ha IPUMEPE MarHUTHBIX SIBJICHHM,
noueMy (pu3UKy MOXKHO pacCMaTpUBATh KaK METAAUCIHUILTUHY

4. Kojie6anusi ¥ BOJIHBI

Mexanuueckue xonebanus ViccnenoBanve 3aBUCUMOCTH MEPUOJIA KOJIEOaHHI MaTeMaTHIEeCKOTO
MasTHHKA OT €T0 JJIMHBI, MAaCChl M aMILIUTY bl KosieOanuii. MccrmeqoBanue 3aBUCUMOCTH TIEpUOIa
KoseOaHuil Tpy3a Ha MPYKUHE OT €r0 MAacChl M KECTKOCTH MPYKUHBL. BhIuncieHne neproaa
KoJIeOaHUH MaTEMaTUYECKOTO MasTHUKA MO M3BECTHOMY 3HAYEHHUIO €T0 IJIMHBI. Beruncnenue nepuosa
KoseOaHuil Tpy3a Ha MPYKUHE 110 U3BECTHBIM 3HAUEHUSIM €TI0 MAacChl M )KECTKOCTH MPY>KUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATD, aHAJTU3UPOBATh, TIEpepadaThIBaTh U MPEIbABIATH HHPOPMAITHIO
B COOTBETCTBHUU C ITOCTABJICHHBIMU 3afauamu.lIpuBeieHne mpuMepoB aBTOKOIE0ATEIbHBIX MEX-X
cucteM. [IpoBenenne knaccudukaum KoiaeOanuia

Ynpyeue 6onnvr VI3mepeHue ATMHBI 3ByKOBOW BOJIHEI 110 pe3yIbTaTaM HAOIOICHUN

nHTep(hEepeHIINN 3BYKOBBIX BOJIH. Habmonenne u oObsiCHEHUE SIBICHUH HHTEPPEPCHITUN U
audpakuy MexaHu4eckux BoyH. [Ipencrasienue obnacTeld MpUMEHEHUS YIIbTPa3ByKa U
MEPCIEKTUBBI €T0 MCIIOIB30BAHMS B PA3IMYHBIX 001aCTIX HAYKH, TEXHUKH,B MEIHUIIMHE.

N3noxkeHne CyTy IKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJIH
Onexmpomacnumuvie konebanus. HabmoaeHne ocuiorpaMM TapMOHUYECKUX KOJICOaHHI CHITBITOKA
B 1ienu.M3Mepenue 3J1eKTpoeMKOCTH KOHIeHcaTopa. M3Mepenue HHIyKTUBHOCTh KaTYyIIKHU.
HccnenoBanue saBieHU 3JIEKTPUYECKOTO PE30HAHCA B MOCJIEI0OBATEIBLHOM IETIH.

[TpoBenenue ananoruu Mexay GU3NIECKUMH BETHIMHAMH, XapaKTePU3YIOIMIUMHA MEXaHUUECKYIO U
3JICKTPOMArHUTHYIO KoJie0aTebHbIC CHUCTeMbI.PacueT 3HaueHN CHITbI TOKA U HAIIPSKEHUS Ha
JJIEMEHTax IIeTH EPEeMEeHHOT0 Toka.VccenoBanue npuHIMNa JeHCTBUS TpaHChopMaTopa.
Uccnenoanue npuHIMna ASHCTBUS TeHEpATOpa MEPEMEHHOTO TOKA.

Hcnons3oBanue MuTepHETA 1715t TOMCKAa HH(DOPMAIIMK O COBPEMEHHBIX CIIOCO0aX MepenadndIeKTPOIH
OnexmpomacHumnwlesonnsl. OCyIIECTBIECHUE paauoIiepeiadn u paguonpuemMa. Mcenenopanue
CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.Pa3BuTie e HHOCTHOTO
OTHOIIIEHHUS K U3y4aeMbIM Ha ypoKax (PU3WKH 00BEKTaM U OCBAaWBAEMBIM BHJIaM JIEATECIbHOCTH.
OOBbsCHEeHNE TPUHIIUITUATHHOTO PA3IMYHUs IPUPOJIBI YIPYTHUX U JEKTPOMATHUTHBIX BOJIH.
N3noxenne cyT SKOJOTHUECKUX MPOOJIeM, CBI3aHHBIX C AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU U
BoTHaMU.OOBSICHEHHE POJIH JICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX UCCIIEIOBaHUSIX BeeneHHoH
5. Ontuka

Ilpupooa ceéema llpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPAKCHUS U TIPET-Hsl CBETa IIPH PEIICHUH 3a/ad.
Onpenenenne CIEKTPAIbHBIX TPAHUIl YYBCTBUTEIBHOCTH YEJIOBEUECKOTO I1a3a.

YMeHUe CTPOUTh U300paKESHHSI MPEAMETOB, 1aBaCMbIC THH3AMHU.

Pacuer pacctosiHuS OT JTMH3BI A0 N300pakeHHs TpeaMeTa.Pacuer onTHiecKoi CHITBI JIMH3HBI.
N3mepenune poKycHOTO pacCTOSTHUS TUH3BL. VICTIBITaHHEe MOIETIEH MEKPOCKOTIA M TeJIECKOTa
Boanosuvie ceoticmea ceema. Habmonenune siBneHust ”HTEp()epeHINH dJIEKTPOMArHUTHBIX
BoytH.HaOmronenue siBneHus nudpakiny 2JIeKTPOMarHUTHBIX BoJH.Habmronenre spneHus
MOJISIPU3aIMU AJIEKTPOMArHUTHBIX BOJIH.MI3MepeHue JyIMHbBI CBETOBOM BOJIHBI IO PE3YJIbTaTaM



HaOmroaeHny siBiieHUs unTepdepenuun. Habmoaenue siBienus nudpaxkuun ceera. Habmonenue
SIBJICHUS TIOJIIPU3ALH U Jucnepcuu cBeTa. [louck pasnuuuii 1 cxoacTBa MEXIy JUGPAKIIUOHHBIM U
IMCTIEPCUOHHBIM crieKTpamu.lIpuBeieHue npruMepoB MOSBICHHS B IPUPOJIE U MCIIOJIB30BAaHUS B
TEeXHHKE SBJICHUN nHTepdepeHnn, Tudpakuuy, Moispu3alny 1 aucrnepcun ceera. [lepeuncnenue
METOOB TIO3HAHUS, KOTOPBIE HCIIOJIb30BAaHbI IIPU U3YYCHNUN YKA3aHHBIX SIBICHUH
6.OCHOBBI CHIEMATbHON TEOPUH OTHOCHUTEJIbHOCTH. OOBSICHEHNE 3HAYMMOCTH OITBITa
Maiikenscona Mopau.@opmynupoBanue noctynaroB. O0bsicHeHHE dPPeKTa 3aMeJICHIS] BPEMEHH.
Pacuer sHepruum nokos, UMIysbca, SHEPruu cBOOOAHOMN YacTullbl. BeipaboTka HaBBIKOB
BOCIIPUHUMATh, aHAIM3UPOBATh, IepepadaThIBaTh U MPEAbSBIATH HHOOPMAIIMIO B COOTBETCTBUU C
MOCTaBJIEHHBIMU3a/1a4aMH
7. J1eMeHTbl KBAHTOBO H QU3NKHN
Keanmosas onmuxa Habmronenue ¢otornexkrpudeckoro a¢dexra. OobsicHeHue 3akoHoB CToNIeTOBA
Ha OCHOBE KBaHTOBBIX IIPEACTABICHUN. PacueT MakCMMaIbHON KUHETUYECKOW SHEPTUH JJIEKTPOHOB
pu ¢oTodnekrpruueckoM 3 dexre. OnpeneneHrne padboThl BBIX0Aa dJIEKTPOHA 10 TpaduKy
3aBHCUMOCTH MaKCUMAJIbHOM KMHETHYECKOM SHeprun (POTOIIEKTPOHOB OT YACTOTHI CBeTa. M3mepeHue
paboThl BbIxofa 3ekTpoHa. [lepeuncienre mpubOpoB yCTaHOBKH, B KOTOPBIX IPUMEHSETCS
6e3uHepIMOHHOCTh(POTOIDPexTa. O0BsICHEHNE KOPITYCKYISIPHO-BOJIHOBOTO AyaJli3Ma CBOUCTB
($hoToHOB.OOBICHEHHE PO KBAHTOBOW ONTHKH B PA3BUTHH COBPEMEHHOU (PU3UKH
Dusuxa amoma HabmoieHre TMHEHYATHIX CIIEKTPOB. PacyeT 4acToThl U ATMHBI BOJHBI HCITYCKAEMOTO
CBeTa IpH Mepexo/ie aToMa BOJIOPO/Ia U3 OJHOTO CTAIIHOHAPHOT'O COCTOSTHUS B IPYTOE.
OOBsicHEeHHE POUCXOXKICHUS TMHEWYATOTO CIIEKTPa aTOMa BOAOPOAA U Pa3IHyus JIMHEHUaThIX
CIEKTPOB pa3IMuHbIX ra3oB.MccnenoBanue nuHeiyaroro cnekrpa. Mcenenosanue npuHiumna padoTsl
JIOMHUHECLEHTHOH nammbl. Habmonenne u o0bsicHeHHe MPUHIINIIA ISHCTBHS Ja3epa.
[IpuBeneHre NpUMEpPOB UCTIONB30BAHMS Jla3epa B COBPEMEHHON THAYKE U TEXHUKE.
Hcnonb3oBanue MHTEpHETA U1 TOUCKA HH(POPMALIMHU O TIEPCIIEKTUBAX MPUMEHEHUS Jla3epa
Quzuxa amomroeo sopa Habnonenne TpekoB anbda-gacTui] B kKamepe Bunbcona.
PerucrpupoBanue siAepHbIX U3Iy4E€HUN ¢ IOMOIIBIO cueTyuka ['eirepa.
Pacuer sHeprum cBsizu aToMHBIX siep.OnpeaeneHue 3apsia 1 MacCOBOTO YKcia aTOMHOTO spa,
BO3HHUKAIOIIETO B pe3yJibTaTe PaliOaKTUBHOTO pacraja.Beraucnenue sHepriuu, 0cBOO0XKIatoIencs
P paJM0aKTUBHOM pactiazie.OnpeaeneHue NpoayKToB sA€PHON peaKIuu.
Brruucnenue sHeprum, 0cBOOOXKIArOIIEHCs IPH AAepHBIX peakiusax.[lonnmanne npeumyIiecTs u
HEJ0CTAaTKOB MCMOJIb30BaHUS ATOMHOM SHEPTUU U HOHU3UPYIOLIUX U3JIyYeHUN B IPOMBIIIICHHOCTH,
MeaunuHe. M31moxeHne CyTH SKOIOTUYeCKUX Mpo0ieM, CBSI3aHHBIX ¢ OMOJIOTHUECKUM JIeHCTBHEM
paanoakTUBHBIX M3nydeHuil.IlpoBenenne kiaccupukanuy 31eMeHTapHbIX YaCTHIL [0 UX GU3UYECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BPEMEHH J)KU3HH, CIIUHY U T. [1.).
[Tonnmanue neHHOCTENH HAyYHOTO MMO3HAHUS MUPA HE BOOOIIIE JJI YeJIOBEYECTBA B LIEJIOM, a JIJIs
KaX/10T0 00y4aronierocs JMYHO, IICHHOCTEH OBJIaCHHUSI METOJJOM HAYYHOTO IMO3HAHMS IS
JOCTUXKEHHS ycriexa B JII000M BUJIE MPAKTUYECKOUN e TEIIbHOCTH
4.YCJIOBUS PEAJIN3ALIMU ITPOTI'PAMMBI INCIIUTIJINHBI
4.1.Y4eOHO-MeToAnYeCKOoe H MATEPHATbHO-TEXHHYECKOe 00ecneyeHue MPorpaMMbl
OcBoeHnue nporpaMmbl y4eOHOW AUCUUIUIMHBI «DU3HKa» MpeanojaracT Hatuyie yueOHoro
KaOuHeTa, B KOTOPOM MMeeTcsi CBOOOIHBIN octyn B IHTepHET Bo BpeMsi y4eOHOro 3aHATHS U B
nepuoJi BHEY4eOHOM e TeIbHOCTH CTYICHTOB.
B cocraB kabuneTa Gpusznku BXoaut JabopaTopus ¢ 1abopaHTCKoi koMHaTol. [lomemenue
KaOnHeTa (PU3UKH TOJKHO YIOBIETBOPATH TpeOoBaHUAM CaHUTApHO-3MIUEMIIPABHI U
HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIIEHO THIIOBBIM 00OPYI0BAHHEM,
CTHEeMATU3UPOBAHHON yueOHOM MeOEeTbIo M CpeICTBAMU O0yUYCHHS, JOCTATOUHBIMU JIJISI
BBITNOJTHEHUS TPEOOBaHUH K YPOBHIO MOJTOTOBKHU CTYJCHTOB.
B kabunere 10KHO OBITH MYJIBTUMEINIHOE 000pyI0BaHKE, TIOCPEACTBOM KOTOPOTO YYAaCTHUKU
00pa3zoBaTeNbHOIO MpoIecca MOTYT MPOCMATPUBATh BU3YaJIbHYI0 HH(POPMAIIHIO TI0 (PU3HKE,
CO3/1aBaTh MPE3EHTALMH, BUJCOMATEPHAIIBI U T. TI.



B coctaB y4eOHO-METOAMYECKOTO ¥ MaTePHAILHO-TEXHUYECKOT0 00eCIIeYeHHsI TPOTPAMMBI

y4eOHON JUCIUTIIMHBI « DU3HKaY, BXOIAT:

* MHOTO()YHKITMOHATbHBIM KOMITJIEKC TIPEToaBaTers;

* HarJIsIIHbIe TOCOOUS (KOMILIEKThI Y4eOHBIX TaOIuI, miuakaTel: «Dusndeckue BeTUIUHbI U
(dbyHIIaMeHTaIbHBIE KOHCTAHThI», «MexnyHapoaHas cuctema equuaui; CNy,
«ITepnoamyeckas cucrema Xxumuueckux 3yemMeHToB [1. 1. MenneneeBay, mopTpeThl
BBIIAIOIINXCS YICHBIX-(DH3UKOB U aCTPOHOMOB);

* UHQOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOHS;

* KOMIUICKT AJICKTPOCHA0XeHUsI KabnHeTa (PU3NKH;

* TEXHUYECKHE CpPe/ICTBAa OOYUCHNUS;

* IEMOHCTpAIMOHHOE 000pyI0BaHKE (0OIIETr0 Ha3HAYEHUS U TEMAaTHYECKUE Ha0OPbI);

* taboparopHoe o0opynoBaHue (00IIero Ha3HAYCHHS U TEMAaTHYECKHE HaOOPHI);

* cTaTUYECKHe, TUHAMUYECKHE, JeMOHCTPAllMOHHbIE U pa3/laTOYHbIe MOJIEIIH;

4.2 UndopmannonHoe odecnieueHne 00yyeHHs
OcHoBHas1 JInTEepaTypa:

1.AImutpuesa B. @. ®uzuka i npodeccuii 1 CenuaaIbHOCTeH TEXHUIECKOTO MPO(UIIS:
y4eOHUK Ju11 00pa30BaTENbHBIX YUpPSKACHUHN cpea.nmpod. odpazoBanus. — M., 2017
nhtmlihttp://nashol.com/2014123081277/fizika-zadachnik-10-11-klass-posobie-dlya-
obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html

2. PeimkeBuy A. I1.. ®usuka, 3amaunuk, 10-11 kimace, mocodue miist 001meoopa3oBaTeIbHBIX
yupexaennii, 2013 http://nashol.com/2014123081277/fizika-zadachnik-10-11-klass-posobie-
dlya-obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html

JlonotHUTE/ILHASI JIUTEPATypa:

1.@usuka : yuebnuk / A.A. Iunckuit, I'.YO. I'pakoBckuii ; mox obm.pexn. FO.U. /Tuka, H.C.
ITypeieBoit. — 4-e usn., ucnp. — M. : @OPYM : UHOPA-M, 2017. — 560 c. : min. —
(Cpennee npodeccronanbHoe 0Opa3oBaHue). - Pexxum

noctyna: http://znanium.com/catalog/product/559355

HNHTepHeT- pecypebl

1.www. window. edu. ru (Ennnoe okHO gocTyna Kk 00pa3oBaTebHBIM pecypcam).

2.www. ru/book (DnekTpoHHas OMOIUOTEUHAS CHCTEMA).

3.www. alleng. ru/edu/phys. htm (O6pazoBarensHbie pecypchl IHTepHeTa — DH3HKa).
4.https//fiz.1september. ru (yuebHO-MeTOIMUECKAs Ta3eTa «DHUUKAY).

5.www. college. ru/fizika (IToagroroska k EI'D).

6.www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (PU3UKO-MaTeMaTUYecKuii xKypHai «KBaHT).
7.www. yos. ru/natural-sciences/html (ecT-Hay4 xypHau it Mmojoaexu «[1yTe B HayKy»

5.KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUYUEBHOM JUCIATLIMHBI
5.1. KoHTposib 1 O11eHKa pe3yIbTaTOB OCBOCHUS YU€OHON AUCIUILIUHBI OCYIIECTBISACTCS
IIPEIoIaBaTeNIeM B IIPOLEcCe MPOBEIECHUS MPAKTHUECKUX padoT, 1aOOpaTOPHBIX
paboT, TECTUPOBAHMSI, YCTHOTO ONPOCA , BBIMOJIHEHUS 00YyJalOIIMMHUCS
WHAMBUYaJIbHBIX 3aJaHUH.

[TpomexyTouHasi arTecTanus pe3yJbTaToB OCBOCHUS YU4COHOM TUCIUTIIMHBI
ocylecTBisieTcs B (hopMe IK3aMeHa.


http://nashol.com/2014123081277/fizika-zadachnik-10-11-klass-posobie-dlya-obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html
http://nashol.com/2014123081277/fizika-zadachnik-10-11-klass-posobie-dlya-obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html
http://nashol.com/2014123081277/fizika-zadachnik-10-11-klass-posobie-dlya-obscheobrazovatelnih-uchrejdenii-rimkevich-a-p-2013.html
http://znanium.com/catalog/product/559355

Pesynbrarel 00ydeHus

DOpMBI U METOBI
KOHTpOHH " OLICHKHN

pEe3yIbTAaTOBOOYICHHS
JUYHOCHIHBIX YcrHbI OIIpoC,
— YyBCTBO TOPJIOCTH U YBaXEHUSI K HICTOPUU U MOJIFOTOBKA
JOCTIXKEHUSAM(PHU3NIECKON HayKH; (PU3MUECKU TPaMOTHOE MTOBEJICHHE B | COOOILIEHHIA
POQeCCHOH. IEATETLHOCTH M OBITY MPH 0OpaIeHuy ¢ mpudopamMu u JlaGopaTtopHnas pabota
YCTPOMCTBAMU; [IpakTuyeckast pabota,
— FOTOBHOCTD K NMPOJIOJKEHUIO 00pa30BaHUs U MOBBIIICHUS BHEAyIMTOpHAs
KBaJM(HUKAIMY B U30paHHOM NPpo(hecCHOHANBHOM NesITeIbHOCTH; CaMOCTOSITENIbHAS
— YMEHHE UCI0JIb30BaTh JOCTHKEHHUSI COBpEMEHHON (hr3nueckoi Hayku | paboTa
U GUBUYECKUX TEXHOJOTUH JIJIsl TIOBBIIICHUS COOCTBEHHOTO Pa3BUTHSIB | DK3aMEH
BBIOpAaHHOU PO ECCUOHAIIBHON JIEeATEIbHOCTH;
—— YMEHHUE CaMOCTOSTEIHHO TOOBIBATh HOBBIE NI ce0sl (hU3HUeCKUe
3HAHUS, UCTIOJIB3YS ISl 9TOrO AOCTYIHbIE UCTOYHUKU HH(POPMAIIHH;
—— YMEHUE BBICTPANBaTh KOHCTPYKTHBHBIC B3AUMOOTHOIIICHHUS B
KOMaH/Ie [0 PeHIeHHIO O0IIUX 3a1a4;
—— YMEHUE YIPABJIATH CBOEH MO3HABATEIHLHOU JIEATEIILHOCTBIO,
MIPOBOAMUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOTI'O HHTEIIEKTYaIbHOTO
pa3BUTHSA
* MemanpeomMemHuoix: VYcrHbli ormpoc,
—— HCIIOJIb30BaHHE PA3IMYHBIX BUIOB MIO3HABATEIHHON JACSITEILHOCTH | MOATOTOBKA
JUTsl pelieHus (GU3N4ecKux 3ajad, IPUMEHEHNE OCHOBHBIX METOJIOB coo0IeHn

Mo3HaHUS (HAOIIOICHUS, OTIUCAHUS, H3MEPEHHUS, YKCIIEPUMEHTA);
—— HCIOJIb30BAaHUE OCHOBHBIX MHTEJUIEKTYaIbHbBIX OTIEpaIUii:

JlaGoparopHas paboTa
[IpakTuueckass paborta,

MIOCTAaHOBKH 337auu, (GOpMyIHPOBaHUS TUIIOTE3, aHAIN3a U CHHTE3a, BHEAYAUTOPHAS
cpaBHeHUsI, 0000IICHNs, CHCTEMATU3alluH, BBISIBICHUS IIPHYNHHO- CaMOCTOSITeNTbHAS
CJICZICTBEHHBIX CBSI3CH, IOMCKA aHAJIOTOB, ()OPMYITMPOBAHUS BHIBOIOB pabota

JUTSE N3ydeHus PU3MIecCKX 00BEKTOB, SIBIICHUH U TPOIIECCOB, C 9K3aMCH
KOTOPBIMH BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATKLCS B Tipodecc. chepe;

—— YMEHHE HCIIOJIb30BaTh Pa3IMYHbIC HCTOUYHUKH JUTSI TTOTyYCHHS

dbuznueckoit nHpOpMaIMK, OIICHUBATH €€ TOCTOBEPHOCTD;

—— YMEHHUE aHAIM3UPOBATh U MPEICTABIATH HHPOPMAIUIO B pa3.BUAAX;

—— YMeHHE MMyOIMYHO MPECTABIATH PE3yIbTaThl COOCTBEHHOTO

WCCIICIOBaHMSI, BECTH JIMICKYCCHH,

npeomemmuuvix: VYcerHbii o1poc,
—— c(hOPMHUPOBAHHOCTD MPECTABIICHHUI O POJIH U MeCTe (PU3HUKH B MIOJITOTOBKA
COBpEMEH. HayYHON KapTHHE MUPA; TOHUMaHHe (GU3UY. CYy[IIHOCTH COOOIIeHHI

Ha0II0aeMBIX BO BeelneHHOM SIBIEHMUI;

—— BJIaJICHUE OCHOBOIIOJIATAIOIUMH (PU3MUECKUMH MTOHATUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMH; YBEPEHHOE UCIIOJIb30BAHUE
(U3UUECKO TEPMUHOJIOTHH U CUMBOJINKH;

—— BJIaICHUE OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHMUS,
UCTIOJIb3yEeMBIMU B (PU3UKE: HAOIIOICHHEM, OITUCAHUEM, U3MEPCHUEM,
9KCIIEPHMEHTOM

—— yMeHus 00pabaThIBaTh pe3yinbTaThl U3MEpEHUil, 0OHAPYKUBATh
3aBUCHMOCTb MEX/y BETMUNHAMU, OOBSICHATD PE3yJIbTAaThI U JIENaTh BHI,
—— c(OpMHUPOBAHHOCTb YMEHUS peIIaTh GU3NUECKUE 331a4H;

—— c)OpMHUPOBAHHOCTh YMEHHsSI IPUMEHSATH MTOJyICHHBIC 3HAHUS,

JlaGopaTtopHnas pabota
[Ipaktuyeckass pabota,
BHEAYJAUTOPHAS
CaMOCTOSITeNIbHAs
pabora

9K3aMeH
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