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o0pa3oBaHus, MPEABIBIAEMBIX K CTPYKType, COACPKAHUIO U Pe3yabTaTaM OCBOCHUS
yueOHOU JucHMIUIMHBL  «®Du3uka», B COOTBETCTBUM C PekoMeHAanusMu IO
OpraHM3alluy TIONYYCHHS CpeAHEero oOIero oOpa3oBaHHMS B TMpeaelaX OCBOCHHS
o0pa3oBaTebHBIX MPOrpamMM cpeaHero mnpodeccuoHaabHOTO 00pa3oBaHMs Ha 0ase
OCHOBHOTO  o0miero oOpa3oBaHMs C  ydyeToM  TpeOoBaHUU  (eAepalbHbIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAAPTOB M MONXy4aeMod mpodeccuu Win
CHEIMaTBbHOCTH CPEeIHEro MmpoecCHOHATBFHOTrO 00pa3oBaHus (TrchbMo JlemapTameHTa
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1. IACIIOPT PABOYEHN INPOI'PAMMBI YYEBHOM JAUCHHUITJINHBI
dusuka

1.1. Ob61acTh NPpUMeHEHUsI IPOrPaAMMbI
[Iporpamma oOuieoOpa3zoBaTeabHON yueOHON AUCIUIUIMHBI «DU3KKay MpeaHa3HayeHa

IUIsl u3y4deHus: pu3uku Ha 0a3e OCHOBHOTO 001Iero 0Opa3oBaHus MpU MOATOTOBKE
CIIEUAIIMCTOB cpe/iHero 3BeHa 1o cnernuanbHoctu CIIO 35.02.07 Mexanuzanus
CeJbCKOro Xo3siicTBa. Pa3paboTana Ha OCHOBE MPUMEPHOI MPOrpaMMBbl IS
peanu3anuu OCHOBHOM mpodeccruonanbHoil oOpa3zoBatenbHoi nporpammel CI1O Ha
0a3ze OCHOBHOI'O OO0IIEro 00pa3oBaHUs C MOJIYYEHHUEM CPeIHEro o01iero oopa3oBaHus,
2015 .

1.2. MecTto AUCHMIUIMHBI B  CTPYKType MNpPOrpaMMbl  MNOATOTOBKHU
KBAIM(PUUMPOBAHHBIX PAadOYMX M CJYKAINMX: JUCUUIUIMHA BXOAUT B YueOHas
muciuiauHa  «@u3nkay sBAseTcs MNPOGUIBHBIM YUYE€OHBIM MPEIMETOM IO BHIOOPY W3
oOs3aTenpHON TpeaMeTHOM obnactu «EctectBennsie Haykm» DPI'OC cpemnero o6iero
o0OpazoBaHwUsl.

1.3. Heaum um 3anqauyM JUCUMIUVIMHBI — TpPeOOBaHUSI K pe3yJabTaTaM OCBOEHUS
AUCUMIIUHBI:

Conepxanue nporpammbl «Ou3rKa» HAINPABICHO HA JIOCTHKEHUE CIIETYIOIIUX
eJiem:

e OCBOCHHE 3HaHHMH O (yHIAMCHTATBHBIX (HU3WYECKUX 3aKOHAX U
NPUHIUIIAX, JICKAIMIUX B OCHOBE COBPEMEHHOW (HU3MYECKON KapTHUHBI
MHUpa; HamOoJee BaXXHBIX OTKPBITHSAX B 00JacTH (PU3HUKH, OKa3aBIIUX
OTpeAeNsIIoNIee BIHMSHUE Ha Pa3BUTHE TEXHUKU M TEXHOJOTHH; METOJIax
HAYYIHOTO MMO3HAHUS TIPUPOJIHI,

e OBJIAQJICHUE YMCHHUSIMH MPOBOJUTH HAOIIOACHUS, TJIAHUPOBATH U BBHITIOTHSATH
AKCIIEPUMEHTHI, BBIJABUTATh THUIOTE3bI M CTPOUTH MOJICNIH, TPUMEHSITH
MOJy4YeHHbIE 3HaHUA 1O (GU3NKe 9 OOBIACHEHUS Pa3sHOOOpa3HBIX
(GU3UYECKUX SBICHUU U CBOWCTB BEIIECTB; MPAKTUUECKH HCIIOIb30BATH
dbu3nueckrue 3HAHUA, OICHUBATH JIOCTOBEPHOCTh ECTECTBEHHOHAYYHOU
uHbopMaImy;

e Pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN B MpoIlecce MPUOOPETeHUs] 3HAHUM M YMEHHUH Mo (U3MKE C
WCIIOJIb30BAHUEM PA3JIWYHBIX HMCTOYHUKOB WH(GOPMAIIMM U COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHH;

e BOCHHUTaHHUE YOEKIECHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB ITPUPO/IHI,
WCIIONB30BaHUS JIOCTYDKCHUN (U3UKM Ha OJaro pa3BUTHS YEIOBEYECKOU
UBUJIN3AIMN; HEOOXOIMMOCTH COTPYAHUYECTBA B TMPOIECCE COBMECTHOTO
BBITIOJTHEHUSI 33/1a4, YBOXUTEIHHOTO OTHOIICHHS] K MHEHHIO OMMOHEHTA TPH
obcyxaeHnn mpoOJieM eCTEeCTBEHHOHAYYHOTO COJIEp)KaHUS; TOTOBHOCTH K
MOPaJIbHO-ITUYECKOW OICEHKE WCMOJIB30BAHUS HAYYHBIX JIOCTHIKCHUU,



YyBCTBa OTBETCTBEHHOCTH 3a 3aIIUTy OKPY KAIOIIEH Cpesbl;

WCTIOJIb30BAaHUE TPUOOPETCHHBIX 3HAHWMM W yMEHUW JJid peIIeHUS
MPaKTUYECKUX 3a/1a4 IOBCEAHEBHOW >XHU3HM, oOecrieueHusi 0e30MacHOCTH
COOCTBEHHOW IKM3HHU, PAIMOHAIBHOTO TMPUPOJOINOIB30BAHUS W OXPaHBI
OKpY>Kalolieil cpeapl U BO3MOXXHOCTh NMPUMEHEHMsI 3HAHUN TPHU pPEIICHUU
3a/1a4, BO3HUKAIOLIUX B MOCIEAyONIe MpodecCUOHATbHON 1eATeIbHOCTH.

OcBoenue cojnepxaHus ydeOHOM sgucuumiauabl «®Duszuka» o0ecrednuBaeT
JOCTHKEHUE CTYAEHTAMHU CJIEAYIOIINX Pe3yJbTATOB:

JIUYHOCMHBIX .

YyBCTBO TOPJIOCTH M YBA)KCHUS K UCTOPUU U JTOCTHIKCHUSIM OTCYSCTBEHHOM
bu3nIecKou HaYKH, bu3ndecKn rpaMOTHOE [IOBECHUE B
npodeccruoHaIbHON NEATEIFHOCTH W OBITY TIPU OOpaIleHUH C MPUOOpaAMH
U YCTPOWCTBAMHU;

TOTOBHOCTh K TIPOIOIKESHU IO o0pa3zoBaHMSs 5 [MOBBIIIIEHUS

KBaTMPHUKAIIMA B W30paHHONW TIPO(DECCHOHATBHON JICATCIBHOCTH |

00BEKTUBHOE OCO3HAHUE POJTU (PU3UYCCKUX KOMIIETCHIIMH B 3TOM;

YMEHHE HCIIOJIb30BaTh JOCTHIKCHHUS COBPEMEHHOW (PU3MUYECKOW HAyKH M

buU3nIECKUX TEXHOJIOIUH JUIA [MOBBIIIIEHUS COOCTBEHHOT'O

WHTEJUICKTYaJbHOTO  pPa3BUTHS B  BBIOpaHHOW NpodheCCHOHATBLHOM

ESITENbHOCTH;

YMEHHE CaMOCTOSITEJIbHO JIOOBIBATh HOBBIC I ceOs1 (hM3NUECKHUE 3HAHWMS,

WCITOJIB3YS JUIS 3TOT'O JIOCTYIHBIE UCTOYHUKH WH(POPMAIINH;

YMEHHE BBICTpAaWBaTh KOHCTPYKTHUBHBIC B3aWMOOTHOIICHHUS B KOMAaHJC

110 PEIICHUI0 OOINUX 3aa4;

YMEHHUE YMPaBJATh CBOCH ITO3HABATCIBLHOW JICSITCIBHOCTBIO, MPOBOJIUTH

CaMOOIICHKY YPOBHSI COOCTBEHHOT'O HMHTEJUICKTYaJbHOTO Pa3BUTHSL,

mem anpedmemu blX.

MCTIOJIb30BAaHUE PA3JIMYHBIX BUJIOB MTO3HABATEIBLHON AEATEIBHOCTH IS
pemeHust GU3NYECKUX 3a7ad, MPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUS
(HaOmroIeHUs, TMCaHUsl, U3MEPEHHUS, IKCIIEPUMEHTA) NI U3YUCHUS
PA3JIMUYHBIX CTOPOH OKPY’KAIOIIEN IEUCTBUTEIBHOCTH;

HCTIOJIb30BAHUE OCHOBHBIX HWHTEIUIEKTYyaJIbHBIX OINEpaluii: MOCTAaHOBKU
3amaun, (GOpPMYJHUpPOBAHHSI THUIOTE3, aHalW3a W CHUHTE3a, CpaBHEHUS,
00001IeHNsI, CHUCTeMATHU3allNH, BBISIBICHUS MNPUYMHHO-CIEICTBEHHBIX
CBSI3€M, TOWCKAa aHAJIOroB, (OPMYIUPOBAHUS BBIBOJIOB I HW3yYCHUS
Pa3IUYHBIX CTOPOH (PUBHUYECKUX OOBEKTOB, SIBICHWM U TIPOIECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCSA B
npodeccronanpHOM chepe;

YMEHHUE TeHEPUPOBaATh UACHU U OMNPEACHATh CPEeACTBA, HEOOXOAUMBIE IS
UX peau3alluy;

YMEHHUE  HCIOJIL30BaTh  pa3jM4YHbIE HWCTOYHUKUA Uil  MOJIYyYCHUS
dbusznueckoit uH- popMaluu, OLIEHUBATH €€ IOCTOBEPHOCTD;



—~ YMEHHE aHaJIM3UPOBATh U MPEACTABISTh UHPOPMALIMIO B PA3IUYHBIX
BUJIAX;

~ yMEHHE My OJIMYHO IIPEICTABIATH pe3yabTaThI COOCTBEHHOTO
VCCIEOBAHNS, BECTH JUCKYCCHHM, JOCTYIIHO M TapMOHHWYHO COYEeTas
coJiepkaHue U GopMbl MpeacTaBIsieMOd HHGOPMALIUH;

e NPEOMEMHBIX:
~ cOpMUPOBAHHOCTh TPEACTABICHUNW O PpOAU U MecTe (PU3UKU B
COBPEMEHHOM HAay4yHOM KapTUHE MHUpa; IOHUMaHUEe (U3UUECKOUN
CYIIHOCTH HaOmonaeMblx BO BcenenHoil siBieHuil, ponu (Qusuku B
dbopmupoBaHUM Kpyrozopa W (PYHKIIMOHAIHLHON T'PaMOTHOCTH YeJIOBEKa
JUISL PEIICHUS] MPAaKTHYECKUX 3aj/adq;
~ BJaJICHUE OCHOBOIIOJIAraIOIINMHU bU3nUeCKUMH MTOHSI TUSIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU W TEOPHUSMH; yBEPEHHOE HCITOIb30BAHHE
($bU3UYECKON TEPMHUHOJIOTUH U CUMBOJIHKH;
~ BIIaJICHHE OCHOBHBIMHU METOJIaMH HAay4YHOTO TO3HAHWSI, MCIIOJIb3YyEMbIMH B
¢u3uke: HaOIIOJCHUEM, OTTMCAHUEM, U3MEPEHUEM, DKCIIEPHUMEHTOM;
~ yMeHHusi 00pabaThIBaTh pe3yJbTaThl H3MEPCHUN, OOHApPYKUBATH
3aBHCHUMOCTH MEXIy  (U3NYECKMMHU  BEIMYMHAMH,  OOBSICHSTH
MOJTyYCHHBIC PE3yJIbTaThl U JeNaTh BBIBOJIBI;
~ chOpMUPOBAHHOCTH YMEHHUS peliaTh (U3NYECKUEe 3aJaUu;
~ chOpPMUPOBAHHOCThL YMEHHUSI TIPUMEHSTH TMOJIyYeHHbIE 3HAHUSA s
OOBSICHEHUS YCJIOBUU MNPOTEKaHUS (PU3MYECKUX SBICHUH B MPUPOJE,
npodecCUOHANILHON cepe W N MPUHATUS TPAKTHYECKUX PEIICHUN B
MMOBCE/IHEBHOM KU3HU;
~ c(opMHUPOBAaHHOCTH COOCTBEHHOM IO3UIIMU MO OTHOIICHHIO K (DU3UUECKOMN
nH(pOpMaIUU, TOITydaeMON W3 Pa3HBIX UCTOYHHUKOB.
1.4. PexoMeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHE NMPOTrPaMMbI TMCUMUIJINHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuarorierocs 144 gaca, B TOM 4uclie:
00s13aTeNTbHON ayIUTOPHOM Y4eOHOM Harpy3Kku oOydaromierocs 96 4acos;
CaMOCTOSITEILHOM paboThl oOyuaromerocs: 48 yacon

2. CTPYKTYPA U COJIEP KAHUE YYEBHOHN JUCHUIIJIUHBI
2.1. O0bem yueOHOI TUCHUILIMHBI M BUJbI Y4e0HO#i padoThI

Buj yyeOHoM padoThl Oovem uacoe
MaxkcumasibHas y4eOHasi Harpy3Ka (Bcero) 144
O0s13aTes1bHAsi ayIMTOPHAas y4eOHasi Harpy3Ka (Bcero) 96
B TOM YHCJIE:
71a00paTOPHBIC W MPAKTUYECKUEC 3aHATHUS 32
CamocrosiTesqibHast padoTa o0yyarluerocs (scero) 48
IIpomesicymounas ammecmayusi 6 oopme 3K3amenda




2.2. TemaTu4eckuii JIAH U COlEeP:KAHUE Y4eOHON TUCUMILTHHBI
OU3UKA

Coaepikanue yueOHOTro MaTepuaJa, JabopaTopHblie M NPpaKTHYecKHe padoThl,
CaMOCTOsITe/IbHASA padoTa o0yuaoumxcs, KypcoBasi pabora (poekr) (eciu O0bem yacoB
npeoycmMompeHul)

HaumenoBanue
pa3aesioB U TeM

YpoBenb
OCBOEHUS

1 2 3 4

®du3snka - HayKa 0 MpupoJe. ECTECTBEHHO — Hay4HBI METO/ TO3HAHMUS, €TO
BO3MOYHOCTH M IPAHUILIBI MPUMEHUMOCTU. MoenupoBanue GU3NYECKUX SBJICHUN
1 nporieccoB. Poib SKCIIiepuMeHTa U TEOpUH B IPOLIECCE MO3HAHUS TPUPOIBI.
®uznyeckue 3ak0Hbl. OCHOBHBIE 3JIEMEHTHI (PU3NYECKOM KapTUHBI MUpA.

Bsenenue

Paznea 1. Mexanuka 41

Conep:kanue y4e0HOro MaTepuaJia

OTHOCHUTEIBHOCTE MEXAaHUYCCKOT'O JOBHMKCHUS. CucreMbl oTcyerTa.
XapakTepUCTUKA  MEXaHHUYECKOTO  JIBIKCHHS:  TEepPEeMEIIeHUe, CKOPOCTh,
YCKOPEHHE.

Bunpl nBmwkeHus (paBHOMEpHOE, pPaBHOYCKOPEHHOE) U HX Trpadudeckoe
orcanne. CB0OOTHOE TTa/ICHUE TEIL.

Kunematnka nepron4eckoro IBWKEHUs. J|BIKEeHUE 110 OKPYKHOCTH C
MOCTOSTHHO¥ 110 MOJIYJTIFO CKOPOCTBIO.

Tema 1.1.
OCHOBEI
KAHEMAaTUKH

1,2

IIpakTuyeckue padoTbl 1 3
Pemenue 3aga4 no teme: «OCHOBBI KHHEMATHUKID.

CamocrosiTesibHasi padoTa 00y4aomuxcs

e 3amoJHUTHh TAONHIBI MO TemaM: [IpsaMoauHEeHOEe paBHOMEpPHOE JIBHKEHHUE.
JIBMKEHUE 110 OKPY>KHOCTH.

e M300pa3uth TpaduKu TMEpeMENICHUs, CKOPOCTH IIPU pPaBHOMEPHOM H
PABHOYCKOPEHHOM JBUKEHUSX.

e Pemurs 3amaun Ne 21-23, 67-73, 106-109 3agaynuka A.Il. PeimkeBuuy.

[o8)

Conepxxanue y4eOHOro Marepuasa

Tema 1.2. Bzanmoericteue ten. IlpyuHumn cynepno3sunuu cuil.

3axkoHbl 1uHaMuKH HproToHa.

Cunsl B IpUpPOJE: YIPYrocTh, TPEHUE, CUIIA TshKECTH. Bec Tena.
3aKOH BCEMUPHOIO TAroTeHus. I'paButanrionHas cuiaa. HeBecoMocCTs.

OCHOBBI IMHAMUKHU

1,2

S




JlabopaTopHbie padoThI
Wccnenosanue aBmkeHns Tena moa JeMCTBUEM IIOCTOSHHON CUJIBI.

IIpakTHYyeckne padoThI
Pemenne 3agau o reme: « OCHOBBI JIMHAMUKNA.

CamocTosiTeqibHAsA padoTa 00y4aronXCs

e [logroroBuTh  JOKJIaA HA TEeMy: 3aKOH BCEMHPHOTO  TATOTCHHS.
['paBUTAIIMOHHOE B3aMMOJICHCTBUE TET.

o JlonosHuTh Tabnuuy «IlepBsiii u BTOpoii 3akoH HeroToHa.

e Pemnts 3amaun Ne 139-145, 171-177 3amaunuka A.Il. PeiMkeBuu.

N

Tema 1.3.
3aKOHBI COXPAHEHUS
B MEXaHHKE

Coneprxanue y4eOHOro Marepuaja

3aKkoH COXpaHCHUA NMITYJIbCA W PCAKTHBHOC JIBUIKCHUC.

Pa6ora cunbl. Kunetnueckas u noteHuuanbHasi SHEPTusl.

|

3aKoH coxpaHeHHs] MexaHn4ecKoi sHeprun. PaboTa u MOITHOCTb.

1,2

JlabopaTopHble padoThI

N3ydeHune 3akoHa COXpaHEHUSI UMITYJIbCA U PEAKTUBHOTO JBUKECHHUSI.
CoxpaHeHHe MEXaHUYECKON SHEPTUH MPU ABUKECHUH TeJa MO JEHCTBUEM CHII
TSHKECTH U YIIPYTOCTH.

IIpakTHyeckue padoTbl
Pemenue 3aga4 o teme: «3aKOHbI COXpPAHEHUSI B MEXaHUKE.

CamocTosiTesibHasi padoTa 00yyarommxcst

e l3yuuTh TeMy «3aKOH COXPAHEHHUsS SHEPTHH» M MPHUBECTH MPUMEPHI U3 JKH3HH
e¢ MPUMEHEHUSI.

e [loaroroButh pedepar Ha TeMy «PeakTHBHOE JABMKEeHHE. PakeTa»

e Pemmurs 3agaun Ne 325-327, 333-340, 356-363 3amaunuka A.Il. PeiMkeBUU.

N

Tema 1.4.
Mexannueckue
KOJICOAHUSA U BOJIHBI.
PenstuBucrckas
MeEXaHHUKa.

Conepxanue yueOHOro Marepuaja

Mexannyeckue KoyiebaHus. AMIUTUTY/a, IEPUO/I, 4acToTa, aza KojaebaHuu.
CB0OOIHBIE U BBIHY)KJIEHHBIE KoJiebaHus. Pe3onanc.

Mexaandeckue BoJIHBI. CBOMCTBA MEXaHUYECKHX BOJIH. HJ'II/IHa BOJIHBI. 3BYKOBBIG
BOJIHBI. yHBTpaSBYK H €TI0 UCIIOJIB30BAaHHUEC B TCXHUKE U MCINITHUHC.

HOCTy.]'IaTLI CIICLIMAJIbHOM TCOPHUU OTHOCUTCIIBHOCTH. BzanmocBs3b OHEPruu U
MacCcChbI.

N | PR R

1,2

JlabopaTopHbie padoThl
W3yueHne 3aBUCHMOCTH MepHOJa KoiaeOaHU HUTSHOTO ( MJIH MPY>KUHHOTO )
MasiTHUKA OT JUIMHBI HUTH ( WJIK Macchl Ipy3a ).

IIpakTnuyeckne padoTsl
Pemienue 3a1a4 o teme: «MexaHndyeckue KoeOaHus U BOJIHBIY.




KonTpoabHnas pabora 1o reme «MexaHuka».

CamocrosiTeibHasi padoTa 00yqyaromuxcs

e U3yuute B npumepax mOHATUS «OTHOCUTENBHOCTb BPEMEHU» U
«PeATUBUCTCKUM 3aKOH CIIOKEHUSI CKOPOCTEN»

e IIpocmorpers (uabM 00 OTHOCUTEIBHOCTH BPEMEHH, €€ 3aMEIJICHUS IpU
JBUKCHUH.

e Hammcare pedeparsr Ha Tembl: «MH(ppa3Byk B mpupoxae», «llpumenenue
YIBTPa3ByKa»

e Pemmte 3amaun Ne 423-428, 441-450 3agaynuka A.I1. PeiMkeBuuy.

o

Pasznen 2.

Mouuekyasipuas ¢pusuka. TepmoanHamMuka.

33

Tema 2.1.
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOpUHU

Coneprxanue y4eOHOro Marepuaja

Uctopusa aromuctuueckux ydeHuil. HaOmioneHust u ombIThl, MOATBEPKAAIONINE
aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BEIECTBA.

Macca u pazmepsl MOJIeKya. TermmoBoe TBHKEHUE.

AOcoTroTHasl TeMITepaTypa Kak Mepa cpeHell KWHETUUeCKOW SHEPTHH YaCTHII.

1,2

IIpakTHyeckue padoTbl
Pemenue 3agaq nmo reme: «OcHoBEI MKT)H.

Pl N

CaMocTosiTeJbHAsI padoTa 00y4alUIMXCA

e H3yuutp Tembl «Macca u pa3mepbl MoOJIeKyld. TemioBoe IBHKEHHE» IO
yaeoHuky «dusnka» KacbsHos B.A.

e Pemuts 3agaun Ne 450 — 459 3amaunnka A.Il. PeiMmkeBud o teme «Macca u
pa3Mep MOJICKYII»

e [logroroButs coolmieHrne Ha Temy «/3MepeHne TeMnepaTypey

N

Tema 2.2.
B3aumubie
MpeBpALLEHUS

JKMJIKOCTEN U Ta30B.

TBepable Tena.

Copep:xaHue y4e0HOIr0 MaTepuaJja

OObscHeHUE arperaTHbix COCTOSIHHAM BCIICCTBA Ha OCHOBC aTOMHO-
MOJICKYJISIPHBIX HpCHCTaBHeHHﬁ. Mogens wupaeanpbHOTO rasa. CBs3b MCKAY
JaBJICHHUCM U cpeﬂHeﬁ KUHETHYCCKOM 3Hepl"HeI>i MOJICKYIJI I'a3a.

Mopenb CTPOCHHUA KUAKOCTHU. HacrilieHHBIE 1 HEHACKIIIICHHEBIE I1aphbl. BnaxnocTth
BO3yXa HOBerHOCTHOG HaTsXKCHUEC U CMaYHMBaHUC.

Mogenp CTpOCHUSA TBEPABIX TCII. MexaHnyeckue CBOMCTBA TBCPAbIX TCII.
AMOp(I)HLIe BCIICCTBA U JKUJKNC KPUCTAJJIBI.

H3menenus arperaTHbIX COCTOSIHHM BEIIECTBA. I/I3OHpOI_ICCCBI.

RN (PR N

1,3

JlabopaTopHbie padoThl
W3mepenue BIaKHOCTH BO3yXa.
W3Mepenne NoBEpXHOCTHOTO HATSHKEHMSI JKUIKOCTH.




HaGumo/ieHne pocta KpHCTaJUIOB U3 PacTBOPA.

IIpakTnuyeckune padoTsl
Pewmrenue 3anau no remam: «B3auMHbIe PEBpaLICHUS KUIAKOCTEN U ra30B.
TBepasie Tenay, «3omnponeccsn.

CaMocTosiTeJbHasi padoTa 00y4aluMXCcH

e 3y4yuTh TeMy «ArperaTHbie COCTOSIHUSI BEIIECTBAY.

e Omnucath rpaduKd 3aBUCUMOCTH arperaTHOro0 COCTOSHHMS — BEIIeCTBa  OT
TEeMIIepaTypBhl.

e JloaroroBurhcd MO KOHCIEKTAM K BeinmoiaHeHuro JIIT3.

e [loAroTOBUTH JOKIIAJbI, COOOIICHHS IO TeMaM: «3HaueHUE BIAXXHOCTH B MPUPOJIE U
TeXHUKe», «KanuuisipHble SABJICHUS B IPUPOJIC U TEXHHUKE.

[~

Tema 2.3.
OCHOBBI
TEPMOTUHAMUKH

Coneprxanue y4eOHOro Marepuaja

BuyTpenHss sHeprus u paboTta rasa INnpu M30Ipolieccax.

[lepBrlii 3aKOH TepMOIMHAMHUKHU. ATabaTHBIN IpoIecc.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh TETJIOBBIX MPOIIECCOB.

TennoBbie ABUTATENN B OXpaHa OKPYXKAIOIIEH CPEIBI.
KIIJI TennoBbIX IBUTATEIICH.

i

IIpakTHyeckue padoTbl
Pemenue 3agau no reme: «OCHOBBI TEPMOJIMHAMUKI.

-

KonTpoabHast padora no teme «TepMoIMHAMUKA.

CamocrosiTesibHasi padoTa 00y4aomuxcs
e JlomomauTh Tabmmumy 1o Teme: BHyTpeHHss osHeprusa. llepBrlii  3aKoH
TEPMOINHAMHKH.

e Pemurs 3amaun Ne 631-637, 649-652, 674-678 3amaunnka A.Il. PeimMkeBuu.

e 3yunTh MaTepuai no reMe «MexaHuuecKue BOJHbBL. AKYCTHKa»

|on

Pa3nen 3.

DJIeKTPOAUHAMHUKA.

Tema 3.1.
OnexTpocTaThKa

Conepxanue y4eOHOro Marepuasa

B3aumonelictBue 3apsyKEHHBIX Tell. ODJIEKTPUUECKHUN 3aps]l. 3aKOH COXpaHEHUs
IEKTpUYECKoro 3apsnaa. 3akoH Kynona.

3neKTquecxoe TI0JIC. HaHpH)KeHHOCTB I10JIA. JInaun HaNpsAKCHHOCTU
QJICKTPOCTATUYCCKOT'O ITOJIA.

ITotenuman nmomas. Pa3HOCTh MOTEHIIUAIOB. HpOBOI[HI/IKI/I B DJICKTPUYCCKOM II0JIC.

9HeKTquec1<aH CMKOCThD. KOHI[CHC&TOp. I[I/I3J'ICKTpI/IKI/I B DJJICKTPUYCCKOM TIIOJIC.
9Hepr1/1${ QJICKTPOCTATHUYCCKOTO TTOJIA.

Wk P |k
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IIpakTHyeckne padoThI
Pemienue 3aga4 no teme: « ANEKTPOCTATHKAY.

CamocrosiTesibHasi padoTa 00ydyaomuxcs

e Pazo0paTh cTpoeHHE aKKyMyJsITOpa, COCTaBHTH CXEMaTHYECKHH YepTex cC
OIMCaHUEM.

e JloaroroButrs Jokiax Ha TeMmy: llpumeHeHnue »diekTponu3a B TEXHHUKE.
I'anpBaHMYECKUE DIICMCHTEL.

e Pemmts 3amaun Ne 690-694, 714-719, 732-736 3amaunuka A.Il. PoiMkeBHu.

o

Tema 3.2.
3aK0HBI
MOCTOSHHOTO TOKAa

Coneprxanue y4eOHOro Marepuaja

[TocrosinubIM snekTpuyeckuii TOK. Cuiia Toka, HalpsHKeHUE, JIEKTPUUIECKOe
conpoTtuBiieHrne. 3akoH Oma i ydyacTka Ieru.

[TocnenoBarenbHOe U MapajuieibHOE coeAuHeHue MpoBoAHUKOB. DJIC mcTtouHmnka
TOKa.

TermmoBoe nelCTBUE AIEKTPUUECKOTO TOKa. 3akoH J[xoyns - Jlenma. MomHOCTh
AJIEKTPUYECKOTO TOKA.

[HonynpoBoanuku. CoOCTBEHHAsI U IPUMECHAs! IPOBOJAUMOCTH TMOJIYIIPOBOJIHUKOB.
[TonympoBoaaMKOBEIN A0, [loTypoBOTHUKOBEIE TPHOOPHI.

P RRPR N PR
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JlaGopaTopHblie padoThI
N3ydenue 3akona Oma 11l ydacTka IeMH.
N3mepenne DJIC 1 BHYTpEHHErO COMPOTUBIICHHS] ICTOYHUKA TOKA.

IIpakTHyeckue padoTbl
Pemenue 3aau no teme: «3aKOHbBI TOCTOSIHHOTO TOKAY.

CamocrosiTesibHAas padoTa 00yyalomuxcs
e U3yuuts Temer Cuna TOKa, HampspkeHHe, 3akoH OMa 1Mo KOHCIEKTYy W Y4eOHUKY
«Duzuka» KacbssHos B.A.
e [otoBuThCs K nposenenuto JIII3.
e [lomroroBka mokmagoB mo TeMaM «THOBI CaMOCTOSATENBHOTO paspsiia M HUX
npuMeHeHne. MomHus »,
e Pemmth 3amaun Ne 785-794, 806-812, 815-820 3amaunuka A.Il. PeiMkeBHu.

[op)

Tema 3.3.
MarnuTtHoe noJe

Conepxxanue y4eOHOro Marepuasa

MarnutHoe noJie. IlocTosHHbIe MAarHUTBI 1 MAarHUTHOE II0JI€ TOKA.

Cuna Amnepa

HpI/IHHI/IH JIENCTBUS QJICKTPOABUT ATCIIS. 3HeKTpOI/I3MepI/ITeHBHLIe HpI/I60pLI.

1,2

IIpakTnuyeckne padoTsl
Pemenue 3anau no teme: «MarHuTHOE MoJIey.

e

Tema 3.4.

Conepxxanue yueOHOro Marepuaja




DneKTpoMarHuTHas
HHIAYKLIHS

WNHnykuust MarHuTHOTO 1oJjisi. MarHuTHBIN OoTOK. OnbITh ['eHpu.

SIBneHue 3JIEKTPOMAarHUTHOM MHIYKLUU M 3aKOH JJIEKTPOMAarHUTHOM WHAYKLHH
®dapanes.

BuxpeBoe  snektpuueckoe  pone. IlpaBuno  Jlenma.  CamMOMHIYKIIHSA.
NHAYKTUBHOCTD.

[Tpunnun neiictBus snekrporeneparopa. [lepemennsiii Tok. Tpanchopmarop.

Rk R - e

ITpousBoacTBO, mepemada W HOTpebiaeHue  saekTpodHepruu. I[IpoOmemsr
sHeprocOepexxeHns. TexHuka Oe30MacHOCTH B OOpalEHUH C 3IEKTPUUYECKUM
TOKOM.

1,2

JlabopaTopHble paGoThI
I/I3yquHe SABJICHUS BJICKTpOMaFHI/ITHOfI WHAYKIIWH.

IIpakTH4eckne padoThI
Pemrenne 3agad mo reme: «QJIEKTPOMArHUTHAS HHIAYKIUSY.

CaMocTosiTeJbHAsI padoTa 00y4yauIuXCH

e [logrotoBka pgokiaza mo TeMe «Pojib MarHUTHBIX TIOJIE B SBJICHHSX,
npoucxoamux Ha CoHIe».

e [loaroroButh npe3eHramnuto mo reme «Tpanchopmaroper», «Mcnonp3oBanue
3JIEKTPOIHEPTUH YEIOBEKOMY, « DIIEKTPOCTAHIIMU: YCTPOUCTBO, BUIBD.

e Pemuts 3amaun Ne 839-845, 922-928, 932-938 3amaunnka A.Il. PeiMkeBuu.

e 3Harp Th B oOpaleHue ¢ IMEKTPUIECKUM TOKOM.

e [loaroToBka Kk KOHTPOJIBHOM padoTe.

|on

Tema 3.5.
DNeKTpOMarHUTHBIC
KOJIeOaHUs

Conep:xanue y4e0HOro MmaTepuaJja

Konebartenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJIeOaHusl.

BBIHY)KI[eHHBIe QJICKTPOMArouTHBIC KOJIEOaHHS. I[CflCTBYIOIHHe 3HA4YCHUs CHIIbI
TOKA W HAIIPsDKCHU .

Konpnencarop u karyiika B 1€ NEPEMEHHOTO TOKa. AKTUBHOE COTPOTHBIICHUE.
DNeKTpUUECKUN Pe30HAaHC.

1,2

JlaGopaTopHblie padoThI

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT AJIEKTPOEMKOCTH KOHAEHCATOpa B LIENHU
MIEPEMEHHOTO TOKa.

W3mepenne NHAYKTUBHOCTH KaTYIIKH.

IIpakTnyeckne padoTsl
Pemienue 3a1a4 1o treme: « AJ1€KTPOMarHUTHbIE KOJICOAHUSY.

CamocrosiTesibHas padora.
o Pa3o0parh DSIEKTPHUECKYI0 CXeMy OBITOBOro mpuOOpa MO0 TEXHUYECKOMY

jon




MacIopry.
e Pemuts 3amaun Ne 946-952, 975-980, 991 3amaunnka A.Il. PeiMkeBHuy.
e [loaroroBuThcs Mo KOHCNEKTaM K npoBeaeHuto JII3.

Conepxxanue y4eOHOro Marepuasa

DNEeKTPOMarHUTHOE M0JI€ U AIEKTPOMAarHuTHbIE BOJIHBI. CKOPOCTh 1
Tema 3.6. DJIEKTPOMArHUTHBIX BOJIH. 1,2
DNeKTpOMarHuTHBIC
BOJIHEL CriexTp 371eKTpOMarHuTHEIX BOJH. [IpuHIMIIBL paguoCBs3u. 1
IpakTHyeckne padoThl 2 3
Pemenue 3agad mo reme: «NEKTPOMAarHUTHBIE BOJTHBI.
CaMocTosiTeJbHasi padoTa 00y4aruuxcs. 2
e JlomonHUTH TAOIUILY 110 TeMe: PaauocBsi3b.
e TloarotoButh Aokian mo teme «PamgnoBemanne coBpeMEeHHOCTH», «McTopwus
paano», «Paauonokanus.
ConeprxaHue y4eOHOro Marepuaja
Cer kak »nekTpoMmarHuTHas BojiHa. MHTepdepenuus u audpaxius cBera. 1
Hucnepcus ceera.
3aKOHBI OTPAXKEHUS U NpesoMiieHHs cBeTa. [[oJ1HOe BHYTpEeHHEE OTpaKEHHUE. 1 19
Pasnuunble BUIBI 3J€KTPOMArHUTHBIX W3JIYyYEHUN, UX CBOMCTBA M MPAKTUYECKUE ’
Tema 3.7. MIPUMEHEHHSL.
CgeToBbIe BoHEl | ONTHYECKHE MPUOOPLI. Paspernaronas cnocoOHOCTh ONTUYECKUX IIPUOOPOB. 1
IIpakTHYeckne padoThI 2
Pewenue 3agau o reme: «CBETOBBIE BOJIHBIY. 3
JlabopaTopHbie padoThI 1
N3yuenue nnrepdepeHuu u 1udpakiiuu cBeTa.
KounTtpoJsbHas padora 1o teme: «IeKTPOMATHUTHBIE U CBETOBBIE BOJIHBI. 1 3
CamocTosiTeibHas padoTa 00y4aomnXcs.
e I3yunTh 3aKOHBI OTPAKEHUS U MIPEIOMIICHUS CBETA, BBIIIOJHUTD YEPTEXKH. 4
e 3yunTh CIEKTp 3JEKTPOMArHUTHBIX BOJIH U UX CBOMCTBA.
e 3anoJHUTH TAONUILY IO TEME: DIEKTPOMArHUTHBIE BOTHEI.
e Pemuts 3agaun Ne 1031-1040, 1063-1066, 1078-1081, 1101-1104 3agaunuka
A.Il. PeiMkeBHY.
CTpOCHI/Ie aToOMa 1 KBaAaHTOBasi (bm.mca 29
Paznea 4.
Tema 4.1. Conepxxanue y4eOHOro Marepuasa




CBeTOBBIE KBAHTEI

I'mmotesa [Tnanka o kBaHTax. @oTodPHEKT.

BoJiHOBBIE M KOpITYCKYJISIpHBIE CBOMCTBA cBeTa. DOTOH.

Texnudeckre ycTpoiCTBa, OCHOBaHHBIE HA UCIIOJIb30BaHUH (HoTOdDDeKTa.

1,2

IIpakTHyeckne padoThI
Pemenue 3ama4d mo reme: «CBETOBBIE KBAHTHIY.

NP

Tema 4.2.
ATomHast pusuka

Conepxxanue y4eOHOro Marepuasa

CrpoeHue aroma: IIaHeTapHas Mojaenb U Mojenb bopa. Ilornomenue u
HCITyCKaHHE CBETAa aTOMOM.

KBanToBanue sHeprun. [IpuHINI NEMCTBUS U HCIIOIB30BAHMS JIa3epa.

1,2

IIpakTnyeckne padoThl
Pemenue 3amau o reme: «AToMHast GU3NKaY.

CaMocTosiTeJbHAsI padoTa 00y4yaluIuXCH

e TloaroroBuTh aoknan Ha TeMy «lIpuMeHeHue a3epoB», « THUIbI POTOIIIEMEHTOBY.

e 3anonHuTh TabNUIy «CTpOeHHE aTOMa)

e Pemmts 3amaum Ne 1136-1141, 1149-1156 3amaunnka A.I1. PeiMkeBHu.

e U3yuutrh matepuan Ha TeMy «JlaBieHWe cBeTa» W TOATOTOBUTH KpPATKOE
cooO1eHue.

[~

Tema 4.3.
dusuka aTOMHOTO
saypa

Coaep:xkanue yueOHOro MaTepuaJia

CtpoeHne aTOMHOTO sijpa. JHEprusi CBsA3H. CBs3b MacChl U SHEPTUU.

}Iz[epHaﬂ OHEPIrCTHKA. Pa,Z[I/IoaKTI/IBHBIe HU3JIYUYCHUA WU HX BOBHCP'ICTBHC Ha >XHUBBIC
OpraHnu3MbI.

1,2

IIpakTHyeckue padoTbl
Pemenue 3aay no teme: «@uU3nMKa aTOMHOTO SIPay.

KonTpoabHas padora no teme: «CTpoeHHe aToMa U KBaHTOBask (PU3MKa.

CamocTosiTesibHasi pad0oTa 00y4YaloIIUXCH

e CocTaBUTh M 3alOJHUTH TAOMUIy MO TeMme: PaanoakTHBHOCTH C HCIOJIb30BAHUEM
tabmune 1.J1.Menzeneesa.

e IByunts Temy mno yde0.KacesanoBa «®Pusuka» - «llodydeHue panmoakTHBHBIX
H30TOIOB U UX IpUMEHEHHe. bronornueckoe aeficTBre painoaKTUBHBIX U3JTy4EHUN».

e [IloaroroButh cooOuieHne Ha Temy «Paguanus: ee UCIOIB30BAHUE, MOJIYYEHHE H
MOCTIEICTBUS O0IYUECHUS»

[o8)

Paznea 5.

IBoaonua BecesreHHoM.

Conepxxanue y4eOHOro Marepuasa

D¢ dext Jomnepa u oOHapyxeHue «paz0eranus» rajakTHK. bosbioil B3phIB.

1,2




Bo3moxHbIe crieHapuu 3BoJroLMN BeeneHHoH. DBOIOLNS U SHEPTHsI TOPEHUs
3Be31. TepMosaepHbIil CUHTES.

OO6pazoBanue TuraHeTapHbIX cucteM. CoTHEYHAs CUCTEMA. 1

IpakTHyeckue padoThl
3amura pedepara.

CamocrosiTesibHast paboTa 00y4yaroMXCcst

e JloAroTroBka KOHCIIEKTOB 3aHATHH, KOHCIEKTOB 110 JII13.

e CocraButh pedepar Ha TeMy «CoHeuHasi cucteMay, «IBoJitolus BeeneHHOW»,
«BO3HUKHOBEHHE KU3HU Ha 3eMJIe».

e [IpocmoTtpets unpMm Ha TeMy «McTopus Bo3HUKHOBEHHS! COTHEYHOM CHUCTEMBI.
Bonb110ii B3pbIBY.

e [loaroToBka K 3K3aMeHY.

[~

JK3aMeH _

Bcero: 144

Jli1st XapaKTepUCTHKU YPOBHS OCBOCHHS YIeOHOTO MaTepralia HCIIOJIb3YIOTCS CIIeIyoNIie 0003HaAYCHUS:

1. — o3HaKOMUTENBHBIN (y3HaBaHHE paHEe U3yUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — peNPOTYKTUBHBIN (BBITIOJIHEHHUE ICITEILHOCTH TI0 00pa3ily, HHCTPYKIIUU WUITH TI0J] PYKOBOJACTBOM)

3. — MPOYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSATEIHHOE BBIMIOJIHEHHE JESITEIbHOCTH, PEeLIEHUE MPOOIEMHBIX 3a/1a4).



[TpumepHbie Tembl pedepaToB (AOKIAN0B), HHIUBUAYATbHBIX
MPOEKTOB

Anexcannp ['puropseBuu CTOIETOB — PYyCCKHI (PUBHK.
Anexcannp CrenanoBud IlonoB — pycckuil yueHbld, n300peTateib
panmo.

AnpTepHAaTUBHAS JHEPreTHKA.

AKYyCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOB.

Angpe Mapu AMnep — OCHOBOIIOJIOKHHK DJIEKTPOJUHAMUKU.
ACUHXPOHHBIN JBUTATEb.

AcTepoupl.

ACTpOHOMHS HAIIUX JTHEM.

AtomHas ¢usuka. M3otonsl. [IpumeHenne paaroakTUBHBIX
M30TOMOB.

beckOHTaKkTHBIE METOJIbI KOHTPOJISI TEMIIEPATYPBL.
bunonsipaeie TpaH3UCTOPHI.

bopuc CemenoBuu Slko6u — Gu3uk U uzooOperaTeb.
Benuuaiiive oTKpbhITHS (PUBUKHU.

Bunel aiekTpuueckux pa3psaoB. DIEKTPUUYECKHE pa3psiibl HA
ciyk0e uenoBeka.

Bnusinue nedextoB Ha ¢pu3NUECKue CBOMCTBA KPHUCTAIIIIOB.
Bcenennas u teMHasi matepusl.

lNanuneo I'anmwieit — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
lNonorpadus u ee npuMeHeHue.

JIBU>keHue Tena NepeMeHHOW MacChl.

Judpakiys B HamIel >XKU3HH.

Kunkue kpucTaibl.

3akonbl Kupxroda s saeKTpudeckoil nenu.

3aKOHBI COXpAHEHHUSI B MEXAHUKE.

3HadyeHue OTKpbITUH ['anmuies.

Hrops BacunbeBuu KypuatoB — ¢u3uk, opranu3zaTop aTOMHOMN
HAayKH U TEXHUKH.

Hcaak HproTOH — co3maTenb KIIaCCUUECKON (PU3UKHU.
Hcnonp30BaHuE 3IEKTPOIHEPTUUA B TPAHCHIOPTE.

Knaccudukanus u xapakTepUCTUKH AJIEMEHTApPHBIX YaCTHII.
KoHCcTpyK1IMOHHAsI MPOYHOCTh MaTepUala U €€ CBSA3b CO CTPYKTYPOM.
KoHcTpykumst 1 BUIBI 1a3€pOB.

KpuosnekrpoHnka (MUKpPOIJIEKTPOHUKA U XOJION).

JlazepHbIE TEXHOJOTUM U UX HUCIOJb30BAHHUE.

Jleonapno na BuHuu — ydeHbIl U U300peTaTelb.

MaruuTtHble u3mMepeHus: (MPUHIUIBI IOCTPOESHUS MPUOOPOB,
CIMOCOOBI U3MEPEHNUSI MAarHUTHOTO MOTOKA, MAaTHUTHOW WHIYKIINH).
Maiikn @apaneit — co3gateiab yueHusl 00 3JI€KTPOMAarHUTHOM MOJIE.
Makc I1naHk.

MeTtoa MeUeHBIX aTOMOB.

MeTo1bl HAOIIOJICHUS] U PETUCTPALIMU PAJUOAKTUBHBIX M3JTyUYCHUUN U
YaCTHII.



Metoapl onpeaeneHus INOTHOCTH.

Muxaun BacuibeBrud JIOMOHOCOB — yUY€HBINM YHLIMUKIONEIUCT.
Mopenu atroma. OnbiT Pezepdopaa.
MonekynsipHO-KMHETHUYECKAsA TEOpUs HJICAIIbHBIX T'a30B.
MonHus — ra30BbId pa3psa B IPUPOAHBIX YCIOBUSX.
HanoTexHonoruss — MeXIuCIUILIMHapHas 00J1acTh
dbyHIaMEHTaJIBbHOW U MPUKJIIAJ- HOM HayKU U TEXHUKHU.
Hukona Tecna: »u3Hp U HEOObIUaHBIE OTKPBITHUS.
Huxomnaii KoniepHuuk — co3aaTenb reJIUOLUEHTPUUECKON CUCTEMBI
Mupa.

Hunbc bop — oauH u3 co3naresneit coBpeMeHHON (PU3UKH.
HyxiieocunTes Bo BeeneHHoi.

OObsicHeHue (POTOCUHTE3a C TOUKHU 3pEeHUs PUBUKHU.
OnTtuueckue SIBJICHUSI B TIPUPO/IE.

OTKpBITHE U TPUMEHEHHUE BBICOKOTEMIEPATYPHOMU
CBEpPXMIPOBOJIUMOCTH.

ITepeMeHHBIN NEKTPUUECKUN TOK U €r0 NPUMEHEHHUE.
[InazmMa — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

[Tnanetsr ComHEYHON CUCTEMBL.

[TonynpoBOJHUKOBBIE TaTYMKHA TEMIIEPATYPHI.

[TpumeHeHune XUAKUX KPUCTAIJIOB B MPOMBIIIJICHHOCTH.
[Tpumenenue siAEPHBIX PEAKTOPOB.

[Ipupona ¢eppomaruerusma.

[IpoGnembl SKOIOTHH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEILTOBBIX
MalIvH.

IIpouszBoACTBO, IIEpeavya U UCHOIb30BAHUE DIIEKTPOIHEPTUH.
[Ipoucxoxnenne COITHEYHON CUCTEMBI.
[Tse30nmexTprueckuii 3pPeKT ero npuMeHeHUE.

Pa3zBuTHe cpenactB CBs3M U paguo.

PeakTuBHBIC IBUTATEIN U OCHOBBI PaOOTHI TETUIOBOM MAIIIMHBI.
PenukTroBoe wuznyuyeHwue.

PentrenoBckue nmyuu. Mcropus otkpeiTus. [Ipumenenue.
Poxnenue n sBoIIOLMA 3BE3N.

Poup K. 3. [Iu0AKOBCKOTO B pa3BUTUU KOCMOHABTHUKHU.

CBeT — 3JIEKTpOMarHuTHasl BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOP U OpraHU3aTop
IIPOU3BOJICTBA PAKETHO- KOCMUYECKOU TEXHUKHU.

Cunbl TpeHUs.

CoBpeMeHHasi CITyTHUKOBAs CBSI3b.

CoBpemenHas (puznueckas KapTHUHA MUPA.

CoBpeMeHHBIE CPEJCTBA CBSI3H.

CoJiHllE — HMCTOYHHUK >KU3HU Ha 3eMIIE.

TpancdhopmaTopsl.



o YibTpa3ByK (IOJy4YEeHHE, CBOMCTBA, MPUMEHEHUE).
o YIpasiseMbld TEPMOSAACPHBIA CUHTES.

e YCKOPUTENHU 3aPAKEHHBIX YACTHULI.

o dusukKa U My3bIKa.

o duzuyeckue CBOMCTBA aTMOCHEpPHI.

o DOTODJIEMEHTBHI.

o dorordpdekr. [Ipumenenue siBnenus porodrdodexra.
o Xanc Kpuctnan Dpcren — OCHOBOMOJOKHUK BJIEKTPOMATHETU3MA.
o YepHbie OBIPHIL.

o [llkana3JIeKTPOMAarHUTHBIX BOJIH.

o DKoJIOTMYecKHe NpoOJIEeMbl U BO3MOXHbBIE IMMyTH UX PELICHUS.

e DJIEKTpPOHHAsA MPOBOJAUMOCTH MeTala0B. CBEpXIPOBOAUMOCTb.

o OMunuii Xpuctuanouu JleHn — pycckuit Gpu3mK.

MpoaonkeHue TabAnLbI

XAPAKTEPUCTUKA OCHOBHBIX BUI0B YYEBHOH JESTEJIBHOCTU
CTYJIEHTOB

XapakTepucTuKa OCHOBHBIX BH/IOB

Conep:xanue AesITeJIbHOCTH CTYAEHTOB (Ha
o0yueHusI YPOBHE Y4eOHBbIX JIelicTBHIl)
Beenenne YMeHus NOCTaHOBKH 11eJIeH JIesITeJIbHOCTH,

IJIAHUPOBAHUS COOCTBEHHOMW AESATEIBLHOCTH s
JIOCTHKEHHUS IOCTABJIEHHBIX LEJIEH, IPEABUICHUS
BO3MOXHBIX PE3yJIbTATOB 3TUX JACUCTBUM, OpraHU3a-
LIMU CAMOKOHTPOJISL U OLIEHKHU MOJYyYEHHBIX
pE3yJIbTATOB.

Pa3Butne cnocoOGHOCTH SICHO U TOYHO U3JIaraTh CBOU
MBICJIH, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUYKY 3PEHHUS,
BOCIIPUHUMATh U aHAIM3UPOBATh MHEHHUS
co0eceTHMKOB, MPU3HABAs MIPABO APYroro yeioBeKa Ha
MHOE MHEHHE.

[IpousBenenmne nsmepeHus PU3NIESCKUX BEIIMYUH U
OLIEHKA I'PaHMIIbI IOTPEITHOCTEN U3MEPECHUN.
[IpencraBnenne rpaHuilbl IOTPEITHOCTEN U3MEPEHUI
MIPU TOCTPOEHUH IpaUKOB.

YMeHHe BbICKa3bIBaTh TUIOTE3bI JIJISI OOBSICHEHHUS
HaOI0JaEMBIX SIBJIEHHUIA.

YMenue npeajaratb MOJECIH SIBJICHUU.

Yka3zaHue rpaHul] IPUMEHUMOCTH (HU3UIECKUX
3aKOHOB. M31102K€HNE OCHOBHBIX ITOJIOKEHUMN
COBPEMEHHOM Hay4YHOM KapTUHBI MUpA.

[IpuBeneHne mpuUMeEpOB BIUSHUS OTKPBITHH B U3UKE
Ha IPOrpeCcC B TEXHUKE U TEXHOJIOTHUH IIPOU3BOJICTBA.
Hcnonp3zoBanue MaTepHeTa 171 moucka nHGpopmanmu




1. Mexanuka NpososxeHue TabauLbl

Kunemamuxa

[IpencraBieHne MEXaHUYECKOTO JBUKEHUS TEla
YPaBHEHUSIMU 3aBUCUMOCTH KOOPJIUHAT U MPOEKIINEN
CKOPOCTH OT BPEMEHHU.

[IpencraBieHne MEXaHUYECKOTO ABUKEHUS TEla
rpaduKkaMy 3aBUCUMOCTH KOOPJAUHAT U MIPOCKIIUEH
CKOPOCTH OT BPEMEHH.

Omnpenenenne KOOPAUHAT MPONJIEHHOTO My TH, CKOPOCTH
Y YCKOpPEHHU Telia o rpadukaM 3aBUCUMOCTH
KOOPJIMHAT Y MPOEKIUU CKOPOCTH OT BPEMEHHU.
Omnpenenenne KOOpaAUHAT TPOUAECHHOTO Iy TH, CKO-
POCTH U YCKOPEHHS TEJA 10 YPABHEHUSIM 3aBUCUMOCTH
KOOPJIMHAT U NPOEKIUN CKOPOCTHU OT BPEMEHH.
IIpoBeneHne CpaBHUTENBHOTO aHAJIM3a PABHOMEPHOT'O
Y PaBHONIEPEMEHHOTO IBUKECHUM.

Yka3zaHue UCroJib30BaHusl MOCTYNATEIbHOTO U
BpAlIATEIbHOIO JABM)KEHUN B TEXHUKE.
[TpuoGpeTenue onbiTa paboOTHI B TPYIIIE C
BBITIOJIHEHUEM PA3JIMUHBIX COLUAIIBHBIX POJIEU.
Pa3zpaboTka BO3MOXXHOM CUCTEMBI ICHCTBUN U
KOHCTPYKIMH IS SKCIIEPUMEHTAIIBHOTO ONPENCIICHUS
KWHEMATUYECKUX BEIIMYHH.

[IpencraBienue nHdopManum 0 BUAaX JIBUKECHUS B BUJIE
TaOIULBI

3axonsl
COXpaHeHUsl 8
MexaHuke

[IpuMeHeHue 3aKOHa COXPaHEHUS UMITyJIbca ISt
BBIUYKMCIICHUS] U3MEHEHHI CKOPOCTEN TeJ MPU UX
B3aUMO/JICUCTBUSIX.

N3mepenne paboThl CUIT U UBMEHEHUE KMHETUYECKOM
sHeprum tena. Berunciaenue paboThl CUIT M U3MEHEHUS
KUHETUYECKOW SHEPTrUM Tea.

Brruucnenue noTeHImaibHON YHEPTUN TEIT B
rpaBUTAlIMOHHOM TMoJie. OnpesenieHrne MOTeHIINaTIbHON
SHEPTUU yNpyro AeGOPMUPOBAHHOIO TEJia IO U3BECTHOU
nedopMaluy 1 >KECTKOCTHU Tella.

[IpuMeHeHne 3aK0Ha COXpPAaHEHUS MEXaHUUECKOU
SHEPTHUU MPU pacyeTax pe3yJbTaTOB B3aUMOICHCTBUM
TEJI TPaBUTAIMOHHBIMU CHUJIAMU U CUJIAaMU YIIPYTOCTH.
VYka3zaHue rpaHull IpUMEHUMOCTH 3aKOHOB MEXAaHUKH.
VYka3zanue y4eOHbIX TUCIUIUINH, TP U3YUYCHUU
KOTOPBIX UCIOJIb3YIOTCSI 3aKOHBI COXPaHEHUS
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XapakTepucTuKa OCHOBHBIX BH/10B
Conep:xanue AesITeJIbHOCTH CTYACHTOB (Ha
o0yueHusl YPOBHE Y4eOHBbIX JeiicTBHIl)
2. OcuoBbl MosekyasipHoii ®PU3UKHU u TepmoguHaAMUKH
OcHogbl BrInosiHeHnE SKCIEPUMEHTOB, CITYKAIUX IS
MOJNIEKYNIAPHOTU 000CHOBaHUS MOJIEKYJISIPHO-KMHETHYECKOM
KUHemuyeckou teopuu (MKT).

meopuu. HoeanvHuiii
eas

Pemienue 3a1a4 ¢ npuMeHEHUEM OCHOBHOTO
YpaBHEHUS MOJIEKYJISIPHO-KUHETUYECKOU

TEOPUU Ta30B.

Omnpenenenne napaMeTpoOB BEIIECTBA B ra3000pa3HOM
COCTOSIHUY HA OCHOBAaHUM yPABHEHUS COCTOSIHUS
HUJICaJILHOTO Ta3a.

OmnpeneneHue napamMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSTHUHU U MPOUCXOASAIINX
npoueccoB no rpadgukam 3asucumoctu p (T), V (T),
p (V).

DKclnepuMeHTaabHoe uccienoBanue 3aBucumoctu p (1),
V (1), p (V).

[IpencraBnenue B BUjae rpadpMKOB H30XOPHOTO,
1300apHOT0 U U30TEPMHUIECKOTO TIPOIIECCOB.
Bprunciienue cpeiHer KUHETUYECKOW SHEPTUN
TEIUIOBOTO JIBUKEHUS MOJIEKYJI MO U3BECTHOM
TEMIIepaType BEIIESCTBaA.

BrickaspiBaHHue TUIIOTE3 IJIsT OOBSICHEHUS
HaOII0JaeMBbIX SIBJICHHUHN. Y Ka3aHHEe TPaHUII
MIPUMEHUMOCTH MOJICIN «HJI€aJIbHBIN ra3)» u 3a-
konoB MKT
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Ocnosbi H3mepenne konmyecTsa TEIUIOTHI B IIPOLIECCax
MepMOOUHAMUKU Tenyonepenadyu. Pacuer konmuecTsa TEILIOTHI,
HEOOXOIMMOTO JJIs1 OCYILIECTBIICHUS 33/ IaHHOTO
rporiecca ¢ Terionepenadeii. Pacuer usmMeHeHus BHy-
TPEHHEU SHEPTUM TeJ, padoThl U IEPEIAHHOTO
KOJIMYECTBA TEILIOTHI C MCIIOJIb30BAHUEM IIEPBOrO
3aKOHA TEPMOJNHAMUKHU.

Pacuer paGoTsl, cOBEpLIEHHO Ta30M, IO TpaduKy
3aBucumMoctu p (V).

Brruucnenue paboTel raza, COBEpLICHHOMN NIpU
W3MEHEHUU COCTOSIHUSA MO 3aMKHYTOMY LIUKITY.
Brruucnenue KIIJ[ npu coBepuiennu razom padboThl B
Iporeccax U3MEHEHNS COCTOSHUS 110 3aMKHYTOMY
uukiy. OObsicHEHUE NPUHLIMIIOB JEHCTBUS TEIJIOBBIX
MamuH. /JlemoHcTpanus ponu GU3UKA B CO3JaHUU U
COBEPIICHCTBOBAaHUHM TETUUIOBBIX JBHUTaTEIEH.
N3noxkeHne cyTu 3KOJIOTHYECKUX MpoOIieMm,
00yCIIOBICHHBIX PabOTOM TEMJIOBBIX JBUTATEIICH U
MPEIIOKEHUE IMYTH UX PELICHUS.

VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMUKHU. Y MEHHE BECTH UAJIOT,
BBICJIYIIMBATH MHEHHUE OIIIOHEHTA, Y4aCTBOBAaTh B
JACKYCCHUHU, OTKPBITO BBIPAYKaTh U OTCTAUBATh CBOIO
TOYKY 3PECHUS.

Ceoticmsa napos, N3mepeHune BIIaXXHOCTH BO31yXa.
arcuokocmelt, Pacuer konumuecTBa TENJIOTHI, HEOOXOIUMOTO IS
meepobixX mei OCYILIECTBJICHUS Mpollecca Iepexoja BellecTBa W3

OJHOTO arperaTHOro COCTOSTHUSI B IPYTOE.
DKCIEPUMEHTAIBHOE  MCCJICOBAHUE  TEIUIOBBIX
CBOWMCTB  BemlecTBa.  [IpwBemeHne  mpuMeEpoB
KaWUISIPHBIX SIBJICHUN B OBITY, IPUPO/JIC, TEXHUKE.
HccrenoBanne MeXaHUYECKHUX CBOMCTB TBEPABIX TEII.
[IpumeneHnne GpU3NYECKUX TTOHITHI U 3aKOHOB B
y4eOHOM MaTepuaie mpodeccruo- HaTbHOTO
xapakTepa.

Hcnons3oBanue MHTEpHETA 1151 TOMCKA WH(POPMAITUHU O
pa3paboTKax M MPUMEHEHUSX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MaTepUAIIOB

3. DJ1eKTPOAUHAMUKA

Onekmpocmamuxa Brruncnenue cuin B3auMOACHCTBHUSL TOUEUHBIX
3JIEKTPUUYECKHUX 3apsiJIOB.

Brruucienne HanpsYKEHHOCTH 3JIEKTPUYECKOTO OIS
OJJTHOT'O M HECKOJIBKUX TOYEYHBIX 3JIEKTPUUECKHUX
3apsiI0B.
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Conepxanne
o0y4eHus

XapakTepucTuKa OCHOBHBIX BH/I0B
AesITeJIbHOCTH CTYACHTOB (Ha
YPOBHeE Y4eOHBbIX JeiicTBH)

Bpruucienue noreHumana 3JIEKTPUYECKOTO TOJIS
OJTHOTO Y HECKOJIBKHX TOYEUHBIX IJIEKTPUUECKUX
3apsa0B. M3Mepenue pasHOCTH NOTEHIINAJIOB.
HN3mepenune 3HEpTUun 31EKTPUUECKOTO MO
3apsHKEHHOI0 KOHJIEHCATopa.

Brrunciienne sHepruu 31eKTPUIECKOro moJs
3apsHKEHHOI0 KOHJIEHCATOPA.

Pa3paboTka niaHa u BO3MOKHOM CXEMBbI IeHCTBUH
AKCIIEPUMEHTAIILHOTO ONPEAEIICHUS DJIIEKTPOEMKOCTH
KOHJICHCATOPa U TURJIEKTPUYECKON MPOHUIIAEMOCTH
BEIIECTBA.

IIpoBeneHnEe CPaBHUTEIBHOIO AaHAIN3A
TPaBUTALMOHHOTO U AJIEKTPOCTATUYECKOTO MOJICH

Tlocmosiunwiti mok

N3mepeHre MOIHOCTH AIEKTPUUECKOT0 TOKa.
N3mepenue 3 /1C 1 BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHHKA TOKA.

BrinonHeHue pacyeToB CUJIbI TOKA U HANPSDKEHUM HA
y4acTKax 3JIeKTpuueckux 1emneil. O0bpscHeHne Ha
MpUMepe JEKTPUUECKOMN LIENU C ABYMSI HCTOUHUKAMHU
toka (D/1C), B KaKkOoM cilydyae HUCTOUYHHK
AJIEKTPUUECKON dYHEPTUHU PabOTAET B PEKUME
reHepaTopa, a B KaKOM — B PEKUME MOTPEOUTEs .
Onpenenenne TeMnepaTypbl HOITH HaKAJTUBAHUS.
H3mepenune 3J1eKTpUYecKoro 3apsijia 3JIeKTPOoHa.
CHdaTHE BOJIbTAMIIEPHON XapaKTEPUCTUKU THO/IA.
[IpoBenenune cpaBHUTEIHHOTO aHAIN3A
MOJYIIPOBOTHUKOBBIX TMOJ0B U TPHOIOB.
Hcnonw3oBanue MHTEepHETA 1151 TOMCKA HHPOPMALIIU
0 MEPCIEKTUBAX Pa3BUTHS MOJYIPOBOTHUKOBOM
TEXHUKH.

Y cTraHoBKa NPUUYUHHOCIEICTBEHHBIX CBS3€i
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Macrnummnuvie aenenus

HN3mepenne MHAYKIIMY MarHuTHOTO I1OJIS.
Brruncnenue cui, JeMCTBYIOMINAX HA IPOBOJHUK C
TOKOM B MarHUTHOM IIOJI€.

Brruncnenue cwi, IEHCTBYIOIMMX HA DICKTPUYECKUMN
3apsij, ABWKYIIANCS B MArHUTHOM I10JI€.
HccnenoBanue siBIEHUM 3J1E€KTPOMAarHUTHON
VHIYKIHAW, CAMOMHIYKINH.

Brruncnenue sHepru MarHuTHOIO ITOJIS.
OObsicHEeHNE NPUHLIMIA TEHUCTBUS AJIEKTPOIBUTATENS.
OObsicHeHUE MPUHIIUIIA ICHCTBUS TeHEpaTopa
AJIEKTPUYECKOT0 TOKA U DIIEKTPOU3MEPUTEIBHBIX
npubopoB. OObsiCHEHUE TPUHIIUIIA JEUCTBUS Macc-
criekTporpada, ycKopuTeaen 3apspKeHHbIX YacTHIL.
OOBbsicHeHUE pOJIM MAarHUTHOTO MOJIsI 3€MJIU B )KU3HU
pacTeHunil, )KUBOTHBIX, YEJIOBEKA.

IIpuBenenue npuMepoB NPAKTUYECKOIO TPUMEHEHHUS
M3yYEHHBIX SIBICHUH, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.

IIpoBeneHnEe CpaBHUTEIBLHOTO aHAJIN3a CBOMCTB
AJIEKTPOCTATUYECKOr 0, MAarHUTHOTO U BUXPEBOTO
DIIEKTPUUYECKUX TOJIEN.

OOBsicHEHrE Ha IPUMEpPEe MarHUTHBIX SIBJICHUH,
noyeMy (pU3UKy MOXKHO paccMaTpuBaTh Kak
METaJUCLUILINHY

4. KojieOaHnua M BOJIHBI

Mexanuueckue
Kosebanus

HccnenoBanue 3aBUCHMOCTH TIEpUOa KOJICOaHU N
MaTeMaTUYEeCKOTO MasiTHUKA OT €r0 JUTMHBI, MAacChl U
aAMILTATY Il KOJICOaHMIA.

HccnenoBanve 3aBUCHMOCTH TIepHo1a KoJIeOaHU
rpy3a Ha MPY>KUHE OT €r0 MAcChl U JKECTKOCTH
Npy>XKUHBI. BerunciieHue reproja KojieOaHuit
MaTeMaTHYeCKOTO MasiTHUKA 110 U3BECTHOMY
3HAYCHUIO €ro JUTWHBI. Beraucienue rnepuoa
KoJieOaHMi rpy3a Ha MPYKUHE 110 U3BECTHBIM
3HAYCHUSIM €T0 MacCChl M KECTKOCTU TIPYKUHBI.
BripaboTka HaBBIKOB BOCIIPUHHMATH, aHAIM3UPOBATH,
nepepabaTeiBaTh W MNPEABSBISATH HHGOPMAIMIO B
COOTBETCTBUHU C MOCTABJICHHBIMU 3aJ]a4aMH.
[IpuBeneHre mpuMepoB aBTOKOJIEOATEIBHBIX
MexaHu4deckux cucrem. [IpoBenenue

KJaccuPpUKaIUu KoJieOaHmit
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XapaKTepI/lCTI/lKa OCHOBHbBIX BHIO0B

Conepxanne AesITeJIbHOCTH CTYACHTOB (HA YPOBHeE
o0ydeHusl y4eOHBIX JAeHCTBH)
Ynpyaue 6onnwi N3mepenune 1iIUHbI 3BYKOBOUM BOJIHBI IO pe3yJibTaTaM

Ha0JII0IeHN I HHTep(EepEeHINHN 3BYKOBBIX BOJIH.
Habntonenue un o0bsicHEHNE SIBIICHUI
MHTEp(DEPEHINH U TUPPAKIUU MEXAaHUYECKUX BOJIH.
[IpencraBnenue obnactell MpUMEHEHUS yIbTpa3ByKa
Y TIEPCIEKTUBBI €r0 MCMOJIb30BAHUS B PA3IMYHBIX
001acTSIX HAyKH, TEXHUKHU, B MEJUIIMHE.
N3noxkeHne cyTu 3KOJIOTHYECKUX IpodieM,
CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJH Ha
OpraHu3M 4YejIoBeKa

DnexmpomacHumn Hao6uroienre ocimiuiorpaMm rapMOHHYECKUX

ble Koslebanus KOJIEOaQHUH CUJIBI TOKA B IEIIH.

HN3mMepeHne 3JIeKTPOSMKOCTH KOHISH caTopa.
N3mMepeHre HHyKTUBHOCTh KATYIIKH.

HccnenoBanue sIBICHUS JICKTPUYCSCKOTO pe30HAHCa

B IIOCJIEIOBATENBHON LIEMH.

[IpoBeneHre  aHAIOTUKM  MEXAY  (DU3UMYCCKUMH
BEJIMYMHAMU, XapaKTECPU3YIOIMIMMHA MEXaHUUYECKYIO H
3JICKTPOMArHUTHYIO KOJIeOATeIbHBIC CHCTEMBI.
Pacuer 3HaueHUI CHUJIBI TOKA U HATIPSDKCHUS HA
AJIEMEHTAX IICIHA MEPEMEHHOI0 TOKa.

HccnenoBanue NpUHIKAIA JICHCTBUS TpaHchopMaTopa.
HccnenoBanue pUHITAIIA ICHCTBUS TeHepaTopa
IIEPEMEHHOTO TOKA.

Hcnonp3oBanue MHTepHETA 115 OMCKA HH(POpMAaIU
0 COBPEMEHHBIX CIIOCO0ax Mepeaun 3IeKTPOIHEPTUU
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dnexmpomacHumm Ocy1iecTBiieHHE paJuoIepeaul U paguornpuema.
ble BOJIHbL HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIbI0 MOOWJIBHOTO TeJie- (PoHa.

Pa3zBuTHe 11IEHHOCTHOTO OTHOIICHUS K U3y4YaeMbIM Ha
ypokax pu3UKu 00BEKTaM U OCBAUBAEMbIM BHUJIaM
nesitenbHOCTH. OObsICHEHUE MPUHITUITHAIBHOTO
pasnuyus MPUPOIbI YIPYTHUX U DJIEKTPOMArHUTHBIX
BOJIH. M3710K€HNE CYyTH DKOJOTHYECKUX MPOOIeM,
CBSI3aHHBIX C JICKTPOMArHUTHBIMHU KOJICOAHUSIMH U
BOJTHAMU.

OOBbsicHeHUE POJIU DJIEKTPOMArHUTHBIX BOJIH B
COBpPEMEHHBIX HCCIIeIOBaHUsIX Beenennon

5. OnTuka

Ilpupooa ceema IIprumMeHeHre Ha TPAKTUKE 3aKOHOB OTPAKEHUS U
MPETOMIICHUS CBETA MPHU PELICHUM 3a]1a4.
OmnpenenieHre COeKTPaIbHbIX IPAHUIL
YyBCTBUTEIBHOCTH YEIOBEUECKOI0 TJa3a.
YMeHue CTpOouTh U300paKeHUs MPEIMETOB,
JlaBaeMble JUH3aMu. PacueT paccTOsSHUS OT JIMH3bI
JI0 1300pakeHUsI TIpeAMETA.

PacueT onTHYeCKOM CUJIbI JIMH3HI.

N3mepenune GokycHOTO

pacCTOSIHUS JIMH3BI.

HcneiTanue mojiened MUKpPOCKOTA U TeJIeCKona

Boanosvie Hab6ntonenue siBinenust tHTeppepeHIum

ceolicmea ceema AJIEKTPOMArHUTHBIX BOJIH. Habntonenue saBiaeHus
TupaKkIiy JIEKTPOMArHUTHBIX BOJIH.

Habntonenue siBneHus moisipu3ainu
3JIEKTPOMArHUTHBIX BOJIH. I3MepeHune MIIMHbI
CBETOBOM BOJIHBI IO pe3yabTaTaM HaOIIOICHUS
sBieHust uHTepdepeniuu. Habnronenue siBieHus
nudpakiuu ceera. Habmroaenue sineHust
MOJISIpPU3aluy U aucnepcuu ceeta. [louck paznuunii u
CXOJICTBA MEX Y JU(PPAKIIMOHHBIM U TUCIIEPCUOHHBIM
CHEKTPaMHU.

[IpuBenenue npuUMeEPOB MNOSABIECHHUS B HOPUPOJE H
HCTIOJIb30BAaHUSI B TEXHUKE SIBICHUN MHTEp(PEpeHIInH,
nudpakiuy, TOJSIpU3alUUd W JTUCHEPCUHM CBETa.
[lepeuncinenne MeETONOB TMO3HAHUS, KOTOpBIE UC-
I10JIb30BaHbI PY U3YUYECHUU YKA3aHHBIX SIBJICHUN
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XapaKkTepuCcTHUKA OCHOBHBIX BH/I0B
Conep:xanue AesITeJIbHOCTH CTYACHTOB (Ha
o0yueHusl YPOBHE Y4eOHBbIX JeiicTBHIl)

6. DaemeHnTsl KBaHTOBO PUZUKU

Keanmosas onmuxa | Habmonenue (hOTOITEKTPUIECKOTO s¢ddekra.
OObsicuenue 3akoHoB  CrTojeroBa Ha  OCHOBE
KBAHTOBBIX MPEJICTABICHUM.

Pacuer MmakcuManbHOM KHHETUYECKOW YHEPTUU
AJIEKTPOHOB MpHU (POTOATEKTpHUIECKOM I deKTe.
Onpenenenne paboThl BbIXOJIA IJEKTPOHA MO rpaPuKy
3aBUCUMOCTH MAaKCHUMAJIbHOM KHHETUYECKOW SHEPTrUu
(OTOPIIEKTPOHOB OT YacTOThl cBeTa. M3mepenue
paboThl BBIXOJA AJIEKTPOHA.

[lepeuucnenue npuOOPOB YCTAaHOBKH, B KOTOPBIX
MIPUMEHSIETCsT Oe3UHEPIIMOHHOCTh (oTod(PdekTa.
OOBsiCHEHHE  KOPITYCKYJISIPHO-BOJIHOBOT'O  Jyaln3Ma
cBoiicTB  (GoTOHOB. OOBSICHEHHWE pPOJIU KBAHTOBOU
ONTUKU B Pa3BUTUU COBPEMEHHOU (PU3UKHU

Qu3zuxka amoma Habnionenue nuHelyaTsiX CIEKTPOB.

PacueT yacToThl U JJIMHBI BOJIHBI UCITyCKAa€MOT'O CBETA
IIpU IIEPEXO0JAE aTOMa BOAOPOJA U3 OJIHOTO
CTAallMOHAPHOTO COCTOSIHUS B APYTOE.

OOBbsicHeHUE MTPOUCXOXKACHHUS TUHEHYATOr0 CIeKTpa
aToma BOJAOpPOJa U pa3jinyus JUHEWYaThIX CIIEKTPOB
pa3INYHBIX T'a30B.

HccnenoBanue MTMHEHYATOrO COEKTPA.
Hccnenosanue npuHiuna padboTsl

JIOMUHECIIEHTHOM Jamnbl. Habnioenue u
00BsCHEHHE IPUHIINIIA JEeHCTBHUS Jiazepa.
[IpuBenenre npuMepOB UCIIOJIb30BaHUS Ja3€epa B
COBPEMEHHOM HayKe U TEXHUKE.

Hcnonw3oBanue MuTepHETa 1151 TOMCKA MHPOPMALIIU
0 MepCHEeKTUBAX NPUMEHEHU Jia3epa
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Dusuxa amomHozo
a0pa

HaGnronenue tpekoB anbga-4acTull B KaMepe
Buiiscona. PeructpupoBanue siAepHBIX U3IyYEHUH C
noMoIiplo cueturka I errepa.

PacueT sHeprum cBsi3M aTOMHBIX SIZEP.
Omnpenenenue 3apsaa ¥ MAaCCOBOTO YMCTIa aTOMHOTO
siIpa, BOBHUKAIOIIETO B pe3yJibTaTe
paanoaKTUBHOTO pacmaja.

Brruncnenue sHeprum, ocBOOOXKJarOIIECs TpU
paauoOaKTUBHOM pacmaje.

Omnpenenenne NpoayKTOB sIAEPHOM pPeaKInu.
Brruncnenue snepruu, ocCBOOOXKIarOIIEHCS TPU
sSACpPHBIX peaknusx. [loHnManne npeuMyIiecTB u
HEJIOCTATKOB HUCIIOJIb30BAHUS aTOMHOMW SHEPTUU U
MOHU3UPYIOIINX U3TYUYEHUN B TPOMBIIIIIEHHOCTH,
MEIUIINHE.

N3noxxeHne cyTH 3KOJIOTHYECKUX MPoOIIeM,
CBSI3aHHBIX C OMOJIOTUYECKUM JIEUCTBHUEM
PaauOaKTUBHBIX U3ITyUYCHUM.

[IpoBenenue knaccuuKaIuy dJI€MEHTAPHBIX YaCTHIL
1o UX (PU3NUECKUM XapaKTepUCTHKaM (Macce, 3apsay,
BPEMEHHM >KU3HU, CIIUHY U T. 11.).

7. JDBOJMIOIMA BCEJICHHON

Cmpoenue u
passumue
Bcenennou

HaGnronenue 3a 3Be3mamu, JIyHOU U mlaHEeTaMu B
Tejieckon. HaOnrogeHne CoOJTHEUHBIX IISITEH C IOMOIIBIO
TEJECKOIIa U COJIHEYHOT'0 DKpaHa.

Hcnonb3zoBanue MHTEepHeTa A1 mOUCKa
N300paKEeHU KOCMHUYECKUX 0OBEKTOB U
nHdopMaru 06 UX 0COOEHHOCTSIX

O6c¢cyx1eHrne BO3MOXXHBIX CIICHAPHUEB dBOTIOINHI
Bcenennoii. Ucnnonb3oBanue MIHTEpHETA 17151 TIOMCKA
COBpEeMeHHOM nH(pOpMaIlH O pa3BUTHH BcerneHHoi.
Ornenka nHGOpPMAaIIUH C TIO3UIUH €€ CBOMCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, TTOJTHOTHI,
aKTyaJIbHOCTH U T. 1.




Oxkonuanue maobauyvl

Conepxanne
o0y4eHus

XapakTepucTuKa OCHOBHBIX BH/I0B
AesITeJIbHOCTH CTYACHTOB (Ha
YPOBHeE Y4eOHBbIX JeiicTBHI)

Deonoyus 36e30.
l'unomesa
NPOUCXOIHCOEHUS
Conneunou
cucmemol

Brruncnenue sHepruu, 0ocCBOOOXKJAIOIICHCS TTPU
TEPMOSIJIEPHBIX PEAKIIUSX.

DopMyJIUpOBKa TPOOIEM TEPMOSIAEPHOM
sHepreTuku. OObsICHEHNE BIUSHUS COJIHEUHON
AKTMBHOCTH Ha 3€MIJIIO.

I[ToHnMaHue poJin KOCMHUYECKUX UCCIIEIOBAHUM, UX
HAY4YHOT'O U SKOHOMHYECKOTO 3HAYEHHUSI.
OOcy>x1eHne COBPEMEHHBIX TUIIOTE3 O
npoucxoxaeHnu COTHEYHOU CUCTEMBI




3. YCJIOBUSA PEAJIMBALIAUA ITPOTI'PAMMBI JUCIHUAITIINHBI

3.1 YueOHO-MeToIuuecKoe
Y MaTepUaAIbHO-TEXHUUECKOE 00eCTieYeHUe MPOrpaMMbl  yueOHOM
JTUCIMIUTAHBI «(PU3UKa

OcBoeHue MPOTPaMMBbI yueOHOU JTACIUTLTHHBI «Du3uKa»
npeanojlaraeT Hajduuue B NpodeccHuoHabHON  00pa3oBaTeIbHOU
OpraHu3alluy, pealn3ylne 00pa3oBaTEIbHYIO MPOTrpaMMy CpPEIHETO
obmiero obOpaszoBanusi B mnpenaenax ocBoeHuss OIIOII CIIO Ha 6aze
OCHOBHOTO 00miero ooOpa3oBaHusi, y4yeOHOro KaOWHETa, B KOTOPOM
UMEETCSI BO3MOXKHOCTH O0OECHEUYHUTh CBOOOAHBINM JocTyn B MHTEpHET BO
BpeMs y4eOHOro 3aHSATHS M B TIEPUOJ BHE- YYEOHOH JeATeIbHOCTH
00yYarOIIUXCS.

B cocraB kabunera ¢GU3MKM BXOAUT JiabopaTtopus ¢ JaOOPAHTCKOM
koMHaTtol. Ilomemenne kaOwHeTa (UBUKH JIOJDKHO — yJAOBIICTBOPSTH
TpeboBanusiM CaHUTAPHO-IMHIEMHUOJIOTHICCKUX MPaBUJI U HOPMATHBOB
(CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THUIIOBBIM 00OPY-
JOBaHWEM, YKa3aHHBIM B HACTOSIIUX TpeOOBaHUAX, B TOM YHCIIC
CIICIMAJIN3UPOBAHHON yueOHOM wmeOelbl0 W CpeacTBaMu O0ydeHus,
JOCTATOYHBIMU JUUISI BBINOJIHEHUSI TpeOOBaHUN K YPOBHIO MOJATOTOBKHU

06yqa10u11/1xc;11.

B kaOunere [OMKHO OBITH MYJBTUMEIWHHOE O00OpYyJIOBaHUE,
MIOCPEACTBOM KOTOPOTO YYAaCTHUKU OOpa3oBaTENIbHOTO IMPOIECCa MOTYT
IpOCMAaTpUBaTh BHU3YaAJIbHYIO HHGOpMaIMI0O 10 (U3MKe, CO03/1aBaTh
Mpe3eHTalluK, BUJIeOMaTepuaibl 1 T. 1.

B coctap y4eOHO-METOIWYECKOTO W  MaTePUAITBLHO-TEXHHYECKOTO
obecrnieueHUs porpaMMbl y4eOHONW TUCHHUIUIMHBI «DU3UKa», BXOMISAT:

e MHOTO(YHKIIMOHATBbHBIM KOMILUIEKC IPEIo1aBaTes;

e HAIJISIAHBIC MOCOOHS (KOMIUICKTHI YUYeOHBIX TaOJIUII, TIAKATHI:
«Pu3nyeckue BeIU- YMHBI U PyHAAaMEHTAJIbHBIC KOHCTAHTHI,
«MexayHapoaHas cuctema eauHui CHN»,

«Ilepnognueckas cucrema XxuMuueckux 3nemMeHToB /[l. H.
MenneneeBa», TOPTPETHl BBIAAOIINXCS YICHBIX-(PU3UKOB U
aCTPOHOMOB);

o MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

e JKPAHHO-3BYKOBBIE MOCOOUS;

e KOMIUIEKT DJICKTPOCHAOXEHUsI KaOnHeTa (U3UKH;

e TEXHUYECKHE CpPEACTBa OOyUYCHMUS;

e JIEMOHCTpPAIIMOHHOE 000py/IoBaHUE (00IIEero HAa3HAYEHUS U
TeMaTU4ecKue Habophl);

e JabopaTopHOE 000pyaoBaHHuE (0OIIET0 HAa3HAYCHUS U TEMAaTUYSCKHUE
Ha0OpHI);

e CTaTUYECKHE, TMHAMHYECKHE, JEMOHCTPAIIMOHHBIC U Pa3daTOYHbBIC
MOJICIIH;

e BCHOMOTaTeIbHOE 000PYIOBAHUE;



e KOMIUIEKT TEXHUYECKOUN JOKYMEHTAIIUH, B TOM YHCJIC MaclopTa Ha
cpencTBa 00yde- HUSI, HHCTPYKIIUHM TI0 UX WUCTOJIb30BAHUIO U
TEXHUKE 0€30MacHOCTH,

o OUONMMOTEUHBIH (POHI.

B OuOmuoteunblii (oHA BXOAAT Yy4Ye€OHUKH, Yy4yeOHO-METOAMYECKUE
koMuiekThl (YMK), oOecrnieunBaroiye OCBOCHHE YUYEOHOW AUCITUTUIMHBI
«Du3nka», peKOMEHJIOBAaHHBIC WM JI0- MYyILICHHBIC ISl UCIOJIb30BAHUSA B
npodeccuoHabHBIX  00pa30BaTEeIbHBIX OPraHU3aLUsIX, PeaTu3yIoIIUX
00pazoBaTeIbHYIO MPOTPAaMMy CpeIHEro o0Iero o0pa3oBaHus B mpejienax
ocoenust OITOIT CITO na 6a3e 0CHOBHOT'O 00IIIeTO 0Opa30BaHUS.

bubnuoreunsii  poHaT  MOXKET OBITH  JONOJHEH  (PU3UUYECKUMHU
SHITUKJIONIEIUSIMU, aTjiacaMH, CJIOBapsIMU M XpecToMaThei 1o ¢U3MKe,
CIIPaBOYHUKAMH MO (PU3UKE U TEXHUKE, HAYYHOW M HAYUYHO-TIOIMYJISIPHOM
JIUTEPaTypPON €CTECTBEHHO-HAYYHOTO COJICPIKAHMUSI.

B mporiecce ocBoeHHsT mporpamMMbl YYSOHONW JUCIUTUTUHBI « DU3HKa»
CTYJCHTBHI JIOJDKHBI HMETh BO3MOXXHOCTH JIOCTyIIa K 3JICKTPOHHBIM
y4eOHBIM MaTepHrajiaM 1o GU3UKE, UMESIOIUMCS B CBOOOHOM JOCTYIIC B
cetn HMHTepHeT (PJIICKTPOHHBIM KHHTaM, NOpakKTHKyMaM, TecTaM,
matepuainam EI'D u ap.).

1 Mucemo Munmncrepcrsa o6pasoBanns u Hayku P® ot 24.11.2011 Ne
MJI1-1552/03 «O06 ocHamenun o0OIIe- 00pa30BaTCIbHBIX YUPEKICHUN
y4eOHBIM U YU4€OHO-1a00paTOPHBIM 000PYIOBAHUEM.



Hcnonb3yemass nureparypa

g cTtyneHToB

JImumpueea B. @. @uszuka i1 npodeccuili U cneuHaIbHOCTEH
TeXHUYEeCKoro mnpoduis. JlabopaTopHblii NpakTUKyM: ydeO. MocoOust s
yapexaeHuil cpen. npod. oopazosanus / B. @. [lmurpuera, A. B. Kopxkyes,
O.B. Myprazuna. — M., 2015.

JImumpuesa B. @. ®uzuka misa  npodeccuid W CrieUMANTbHOCTEH
TEXHUYECKOro TMpouiisa: dJIEKTPOHHBIM  y4ye0.-MeToJ. KOMIUIEKC JUIs
00pa3zoBaTeNbHBIX YUpexkKIAeHUM cpe. mpod. oopaszoanusi. — M., 2014,

JImumpuesa B. @®. ®uzuka mis  npodeccuil U crenUANTBHOCTEN
TEXHUYECKOro MpowIsi: 3JIEKTPOHHOE yuyeOHOoe u3/aHue (MHTEPAKTHUBHOE
AJIEKTPOHHOE MPUJIOKEHHUE) JUIsi 00pa3oBaTENIbHBIX YUPEKICHUN Cpes.
npod. obpazoBanus. — M., 2014.

Kacwvanos B. A. UnnrocTtpupoBaHHbBIN aTiac 1o ¢pusuke: 10 kmacc.— M.,

2014.

Kacwvanos B. A. UnnrocTpupoBaHHBIN aTiiac o ¢uszuke: 11 kmace. —

M., 2014.

Tpojpumosa T. HU., Dupcoe A. B. Dduszuka s npodeccuii u
CHEIUAaJIbHOCTEN TEXHUYECKOTO0 M €CTECTBEHHOHAYYHOTO Npoduie:
Penrenus 3agau. — M., 2015.

Jlng mpenogaBarenei

Koncturynust Poccumiickoit  ®enepanmu  (IpuHSATa  BCEHAPOJHBIM
r0JIOCOBAaHUEM 12.12.1993) (¢ y4YeroM TIONPABOK, BHECCHHBIX
dbenepadbHBIMA KOHCTUTYIIMOHHBIMH 3akoHamMu P® o mompaBkax K
Koncturynmu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-DK3) //
C3 P®. — 2009. —

Ne 4. — Cr. 445.

denepanbHbIA 3aK0H OT 29.12. 2012 Ne 273-D3 (B pen. penepanbHBIX

3akoHoB ot 07.05.2013
Ne 99-d3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot

23.07.2013 Ne 203-d3, ot 25.11.2013 Ne 317-d3, ot 03.02.2014

Ne 11-P3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014
Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-D3) «O6
oOpa3oBaHuu B Poccuiickoit @enepauum.



[Ipukaz MunuctepcrBa oOpa3oBaHus U Hayku P® «OO0 yTBepxaeHUU
deneparbHOro rocyaapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApPTa CPEIHErO
(momHoro) oOmero oOpa3oBaHus» (3apeructpupoBaH B MuHiocte PO
07.06.2012 Ne 24480).

[Ipuka3z MwunoOpnayku Poccum ot 29.12.2014 No 1645 «O BHeceHUM
n3menenuii B Ilpuka3 MunuctepctBa oOpa3oBaHus U Hayku Poccuiickoit
®eneparun ot 17.05.2012 Ne 413 “O0 ytBepkaeHuu QenepaabHOro
rOCYJIapCTBEHHOr0 00pa3oBaTEJILHOTO CTaHAapTa CpeaHero (MOJIHOrOo)
o611ero oopazoBaHus ™ ».

[lucemo  JlemaptameHTa TOCYJapCTBEHHOM  MOJUTUKU B  cdepe
noAroToBKM pabouux kaapoB u  JAIIO Munob6punayku Poccum ot
17.03.2015 Ne 06-259 «PexoMeHmanuu 10 OpraHU3aAlNN TIOJTYUYCHUS
cpellHero oOuiero oopa3oBaHUs B MpeJesiaXx OCBOEHHS 00pa30BaTEIbHBIX
porpaMMm cpeaHero npodeccuoHajsbHOT0 00pa3oBaHUsl Ha 0a3e OCHOBHOTIO

ob11ero o0pa3zoBaHus c y4yeToM  TpeboBaHud  (QenepalbHbIX
rOCy/IapCTBEHHBIX  O0pa3oBaTEeNbHBIX  CTAaHJAPTOB W TMOJydYaeMOU
npodeccuu WA CIICIIMATIBHOCTH  CpeJHero  MpodeccHoHaIbHOTO
00pa3oBaHUs.

denepanbubiii 3akoH oT 10.01.2002 No 7-d3 «O6 oxpaHe
okpykarotiei cpeaws» (B pea. ot 25.06.2012, ¢ u3m. ot 05.03.2013) //
C3 P®. — 2002. — Ne 2. — Cr. 133.

Jmumpuesa B. D., Bacunves JI. . ®Duzuka st ipodeccuii u
CHEUAITLHOCTEH TEXHUIECKOTO MPOPUIISI: METOTUUECKHIE PEKOMEH AN
MeTo. mocobue. — M., 2014.

HutepHeTr- pecypcsl

www. fcior. edu. ru (deaepanbHblii HEHTP UHOOPMAITOHHO-

00pa3zoBaTeIbHBIX pecypcoB). Wwww. dic. academic. ru (AkaaeMuk.

CrnoBapu U SHIUMKJIONICIUHN).

www. booksgid. com (Booxks Gid. DnekrponHast OHOIHOTEKA).

www. globalteka. ru (I'mo6anreka. ['mobanpHast OnbIHOTEKA

HAy9IHBIX pecypcoB). Www. window. edu. ru (EauHoe okHO

T0CTyTa K 00pa3oBaTeIbHBIM pecypcam). WWW. St-books. ru

(JIyamrast yueOHas nureparypa).

www. school. edu. ru (Poccutickuii oOpa3oBaTeIbHBIN TOPTAI.
JlocTymHOCTh, KauecTBO, 3P (PEKTUBHOCTH).

www. ru/book (DsrekTpoHHas GuGIMOTEYHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBaresibHBIC pecypChl

Nntepnera — duzuka).

www. school-collection. edu. ru (Eaunast komeKuus mudpoBbIX

obOpazoBatebHBIX pecypcoB). https/fiz.1september.ru (yue6Ho-

MeToauuecKas razera « Duznkay).

www. n-t. ru/nl/fz (HobGeneBckue naypeartsl Mo

dusuke). Www. nuclphys. sinp. msu. ru (Snepuas
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¢usuka B MuaTepuere). www. college. ru/fizika

(IToarotoBka k EI'D).

www. kvant. mccme. ru (Hay4YHO-IIOMyJISIpHBIN (PU3UKO-MaTEeMaTHICCKUN
xypHain «KBant»). Www. yos. ru/natural-sciences/html (ectectBenno-
Hay4HBIH XypHall i MoJionexu «IlyTb B Hayky»).
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