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1. MACHIOPT PABOUYEH IMPOI'PAMMbBI YYEFHOM JUCIUILIUHBI
O111.14 ®U3UKA
1.1. OBJIACTDb IPUMEHEHMUS ITPOI'PAMMBI.

PaGouass mporpamma o061miecoOpa3oBaTeIbHON yu4eOHOH  JAMCITUILIIMHBI
«Dusnkay TpemHazHadeHa Ui W3Y4YeHHS (QU3MKA B TPOGECCHOHATBHBIX
oOpazoBarenpHbix opranmzamusax CIIO, peanusyoomux o0pa3oBaTeNbHYIO
IporpaMMy CpeAHero oOIero oOpa3oBaHHs B MpeAesiax OCBOCHHS OCHOBHOMU
npodeccuonansHoi oOpazoBatensHoil mporpammel CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111er0 00pa30BaHusl MPHU MOATOTOBKE CIEIIMATUCTOB CPEIHETO 3BEHA.

Pabouas mporpamma paszpabotana Ha ocHoBe TpeboBanuii ®I'OC cpegnero
o011ero oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYPE, COACPKAHUIO U PE3ylbTaTaM
OCBOEHUS y4yeOHOM aucuuIuinHbl «®Pu3nkay, B COOTBETCTBUU ¢ PexoMmeHnanusamu
[0 OpraHU3aluy MOJYUYEHHs CPEAHEro 001Iero 00pa3oBaHus B IPEEIax OCBOCHUS
00pa30BaTeNbHBIX IPOrPaMM CPEAHETO MPOPECCHOHATBHOIO 00pa3oBaHus Ha 6aze
OCHOBHOro 00miero o0pa3oBaHHs C Y4eTOM TpeOoBaHUl  (enepaabHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTaHJIAPTOB U IMOJIY4aeMOM CIEHHUaTIbHOCTU
cpenHero  mpodeccuoHambHOro  obpazoBaHus  (muceMo  [lemapramenta
rOCy/lapCTBEHHOM MOJUTUKH B cepe moaroroBku padouux kaapoB u IO
Munoopuayku Poccun ot 17.03.2015 Ne 06-259, ccbuika na ®UPO, npoTtokon
No3ot 21 urong 2015,per.Ne penienzuu 3840t 23 urtonst 2015 OI'AY «DUPOy).

OcBoenue paboueil mporpaMMbl Y4YEOHOW IUCHUIUIMHBI  BO3MOXHO C
NPUMEHEHHUEM DJIEKTPOHHOTO OOyYeHHs M JUCTAHIIMOHHBIX 00pa30BaTEIHHBIX
TEXHOJIOTUH.

B cnyyae HeoOXoAMMOCTH MpU MNEpexojie Ha JAUCTAHIMOHHOE O0y4yeHHe
BO3MO)KHA IEPECTAHOBKA IMOCJIEI0BATEIbHOCTH M3yUYEHUS! OTIENbHBIX pa3JeioB
(Tem).

Conmepxxanne mporpammbl  «Dus3mka» HampaBIeHO Ha JOCTHKCHHE
CHEAYIOIINX 1eJIeH:
® OCBOCHHE 3HaHHK O QyHIAMEHTAIBHBIX (PM3MUECKUX 3aKOHAX U MPUHIUTIAX,
JIeKalMX B OCHOBE COBPEMEHHOU (Pr3UUecKoi KapTHHBI MUPa; HanboJee BaKHBIX
OTKPBITHSX B 001acTH (PM3HUKH, OKA3aBIINX OMPEAETIoNIee BIMSIHNAE Ha Pa3BUTHE
TEXHUKHU W TEXHOJOTHH, METOaX HAYYHOTO MO3HAHUS TPUPOIBL;
® OBJIQJICHHEC YMEHHSIMHU TPOBOJUTH HAONIOJCHUS, TJIAHUPOBATH M BBITIOIHSATH
HKCIIEPUMEHTBI, BHIABUTATh THUIIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSTH MOTYYCHHbIE
3HaHHUS 1O (u3uKe UIsi OOBSICHEHHS Pa3HOOOpA3HBIX (PU3UUYECKHUX SBICHUU U
CBOMCTB BEIIECTB; MPAKTUYECKU HCIIOJIb30BAaTh (PU3NYECKUE 3HAHMS;, OLIEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO - HAyYHOU MH(pOpMaIny;
® Dpa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HMHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEW B Tporecce NpUOOpETEeHUs 3HAHWK W yMEHHH 1o (u3uKe C



WCITOJIb30BAHUEM  PA3IMYHBIX HCTOYHUKOB WH(OOpPMAIMM W  COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHH;

® BOCIHTAaHHE YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB MPHPOJIHI,
UCTIONIb30BaHUsl  JOCTHKCHWA (u3ukn Ha Olaro pa3BUTHS  YEIIOBEYECKON
[MUBUIM3AIMN;, HEOOXOMUMOCTH COTPYAHHYECTBA B TMIPOIECCE COBMECTHOTO
BBITIOJTHCHMSI 3374, YBaXXUTCIHHOTO OTHOIICHHWS K MHEHHIO OIIOHEHTAa TpHU
oOCyXXJeHHH TMpoOJeM €CTEeCTBEHHOHAYYHOTO COJACpXaHMs, TOTOBHOCTH K
MOPAJTEHO-3THYECKON OIIEHKE UCITOIh30BAHUS HAYTHBIX

JTOCTIKCHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3aITUTYy OKPYKAIOIICH CPEeIbI;

® VICII0JIb30BAaHUE IPUOOPETCHHBIX 3HAHUN U YMEHUH JJIA PEIICHUS TPAKTHICCKUX
3a7a4 MOBCEIHEBHOM >XM3HH, 00CCIICUCHHUS OC30IaCHOCTH COOCTBEHHOH JKH3HH,
pPaIMOHAIIBHOTO TPUPOONOIL30BAHUSI MW OXpPaHbl OKPYXKAIOMIEH cpeasl U
BO3MOKHOCTh TPUMCHCHHS 3HAHWW TIPH pEIICHUH 3a7a4, BO3HHUKAIOIINX B
nocJyeayronieit npodeccuoHaIbHOM 1eITeTbHOCTH.

B mnporpamMmy BKIIOYEHO COJIEp’KaHUE, HaIpaBlIeHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIMNA, HEOOXOMUMBIX JIsi KadecTBeHHOTro ocBoeHus OITOIT
CIIO na 6a3e OCHOBHOTrO OOIIEro 00pa3oBaHMs C MOJYYEHHEM CPEIHEro OOIIEero
oOpa3oBaHUs.

PaGouas nmporpamma MOJKET UCIIOJIb30BaThCS JIPYTUMH
npoecCHOHANILHBIMU ~ 00pa30BaTEIbHBIMU  OpTraHU3AIUsIMU, PeaTU3YIONUMU
o0pa3oBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocBoenus OIIOIT CIIO Ha 6a3e 0oCHOBHOTO 00IIIETO 00pa30BaHUS.

1.2 OBHIASI XAPAKTEPUCTHUKA YUYEBHOM JAUCIHHAITJINHBI
«ODUSUKA»

B ocHoBe yueOHOU mucuumuiiHbl «®Du3MKa» JIEKUT YCTAaHOBKAa HAa
dbopmupoBaHue y 00ydYaeMbIX CHCTeMBl Oa30BBIX IIOHATHH (QU3HKA U
MIPEICTABICHUM O COBPEMEHHOW (hM3MYECKON KapTHHE MUpPaA, a TaKkKe BhIpaOOTKa
YMEHUM MPUMEHATh (PU3NUECKHUE 3HAHUS KaK B MPOPECCUOHAILHOMN JIeATebHOCTH,
TaK U JJI PELICHUs] )KU3HEHHBIX 33/1a4.

MHorue mosjokeHus, pa3BuBaeMble (GU3HKOM, pacCMAaTPUBAIOTCS KaK OCHOBA
CO37aHUsl ¥  WCIOJB30BaHUS HWHMDOPMAIMOHHBIX ¥  KOMMYHUKAITMOHHBIX
texnonorui (MKT) — onmHoro u3 HamboJiee 3HAYUMBIX TEXHOJIOTHYECKHUX
JIOCTUKEHU COBPEMEHHON IMBUIIU3ALINH.

®dusnka JaeT KoY K MOHUMaHUI0 MHOTOYMCIICHHBIX SIBIICHUM U MPOIECCOB
OKpY’Karolero Mupa (B €CTeCTBEHHOHAayYHBIX 00J1aCTsAX, COI[MOJIOTHH, SKOHOMHKE,
s3bIKE, IUTEpaType u 1p.). B pusuke popmMupyroTcs MHOTHE BUIBI JEATCIHHOCTH,
KOTOpbIE HWMEIOT MeTanmpeAMEeTHhIN xapaktep. K HUM B TiepByl0 ouepelb
OTHOCATCS: MOJCIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHHWE OCHOBHBIX
METO/IOB TIO3HAHUS, CUCTEMHO-WH(MOPMAIIMOHHBIA aHanmu3, (OopMyIHpOBaHUE
TUIOTE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IIEHUE, CHCTEeMAaTH3allls, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, TMOWCK AaHAJIOTOB, YINpaBlieHHEe OOBEKTaMH U
nporieccaMu. IMEHHO 3Ta JNUCIUIUIMHA MO3BOJSET MO3HAKOMUTH CTYJIEHTOB C



HAyYHBIMH METOJIaM{ TIO3HAHUS, HAYYUTh WX OTJIMYATh THIOTE3Y OT TEOPHH,
TEOPUIO OT IKCTIEPUMEHTA.

®duszuka UMEEeT OuYeHb OOJBIIOE M  BCEBO3PACTAIONIEE  YHUCIO
MEXIUCIUTUIMHAPHBIX CBs3€H, MPUYEM Ha YpOBHE KaK IMOHSATUHWHOTO ammapara,
Tak W uHCTpyMmMeHTapus. CKazaHHOE MO3BOJISIET paccMaTpuBaTh (U3MKY Kak
METaIUCIUIUIMHY, KOTOpas MpPeIOoCTaBIsSeT MEXIUCIUIUIMHAPHBINA S3BIK IS
ONMCAHMS HAYYHOW KapTHUHBI MUPA.

dusnka SIBJISICTCSI CHUCTEMOOOPa3YIOIIUM dakTopom TUTS
€CTECTBEHHOHAYYHBIX YyYEOHBIX NPEIMETOB, TOCKOJIBKY (HU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE COJCP)KaHUS XWMHUH, OWOJIOTHH, reorpaduu, acTpOHOMUU U
CHEIUATBHBIX  AUCIUIUIMH  (TeXHUYECKas  MEXaHWKa,  dDJIEKTPOTCXHHKA,
AJIEKTPOHUKA W JIp.). YueOHas mucruiuinHa «Du3uka» co3JacT YHHUBEPCAIBHYIO
0a3zy st u3ydeHusi oOmenpodecCHOHANBHBIX W CHEUAIbHBIX JIUCIUIUINH,
3aKyaabiBasg PyHIaMEHT JJIs MOCIEeAYIOMEro 00y4eHus CTYIEHTOB.

OO6unamas JIOrH4eCKOM CTPOMHOCTBIO M OMHPAsACh HAa IKCIEPUMEHTAIbHbBIC
dakTpl, yueOHas mucuuiuiiHa «Duszuka» GopMHpPYET Yy CTYJIEHTOB MOJJIMHHO
Hay4YHOE MHUpPOBO33peHHe. Du3nKa SBISETCS OCHOBOM YYEHUS O MaTepHAIbHOM
MUpE U peniaeT mpodiieMbl ITOTO MHUPA.

[Ipu  ocBoenuu  cnenmanbHocTedt  CIIO  TexHuyeckoro  mpoduiis
npodeccuoHanbHOr0 00pa3oBaHus (U3MKa H3ydaeTcs Oosiee YIIIyOJICHHO Kak
npodribHas ydeOHas IUCIUIUIMHA, YYWUTHIBAIONIAsl CIEIU(PHKY OCBaMBACMBIX
CIIEUAIBHOCTEM.

B conepxkaHnn ydeOHOW MUCHMIUIMHBI 1O (U3UKE TIPU TOJATOTOBKE
OOYYarOIIMXCS MO CHEIUATBHOCTSIM TEXHUYECKOTO MPoGuis MpodecCHOHaTEHOTO
oOpazoBaHus NpOPUIBLHON COCTABISIONICH SBISICTCS pa3fen « IJESKTPOIUHAMUKAY,
TaK KaK OOJIBIIMHCTBO CIICIIMATIBHOCTEH, OTHOCSAIIUXCS K ATOMY TpOdHUITIO,
CBSI3aHBI C JJIEKTPOTEXHUKOU U JJIEKTPOHUKOM.

Teopernueckue cBeneHuss 1Mo (U3UKE JOMOJHSIIOTCS JIEMOHCTpAIUsIMUA U
nabopatopHbiMu  pabotamu. M3ydenwme  oOmieoOpazoBaTenbHON — ydeOHOMU
JTUCIUTUTNHBL «DU3KKay 3aBepIIaeTCs MOJBEICHUEM UTOTOB B (popMe dK3aMeHa B
paMKax MPOMEKYTOUHOM arrecTaluu CTyAeHTOB B mporecce ocBoeHus OIIOII
CIIO c moiy4yeHrueM cpeiHero ooiero oopasoBaHusI.

1.3 MECTO YYEBHOH JUCHMIIJIMHBI B YYEFHOM IIJIAHE

VYyeOnas qucrumuinHa «Ou3ukay SBIsIeTCsl y4eOHBIM MTPEIMETOM TI0 BBIOOPY
u3 o0s3arenbHON npenMetrHol obnactu «EctectBennbie Hayku»y OI'OC cpennero
o011iero oOpa3oBaHusl.

B mpodeccnonansHbIXx 00pa30BaTENbHBIX OPTraHU3ANUAK, PEATUYIOMINX
oOpa3zoBaTeIbHYI0 TporpamMMy cpeaHero oOimiero oOpa3oBaHUs B Mpejesiax
ocBoeHusi OIIOII CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHHs, yueOHas
muciuminHa «Pu3nka» Hu3ydaeTcss B 0011e00pa30BaTENbHOM ILHKIE y4eOHOro
wiana OIIOIT CIIO na 6Ga3e OCHOBHOTO OOIIEro OOpa3oBaHMS C MMOJIyYEHHUEM
CpeIHero 001Iero oopa3oBaHusI.



1.4 PE3YJBTATHI OCBOEHMS YYEBHOM JUCITUIIJIMHBI

OcBoeHue cojiepkanusi y4eOHOM NUCHUIUTUHBI «DU3NKay

obecrieunBaeT JOCTUKEHNE CTYJECHTAMH CIICIYIOIIUX PE3YIbTAaTOB:

JUYHOCHIHbBIX:

® YYBCTBO TOPJOCTH M YBKEHUS K HCTOPUU M JIOCTIKCHHUSM OTEUYECTBEHHOM

dbuznyeckoil Hayku; (U3UYECKH TPAMOTHOE IIOBEJACHHE B MpodecCHOHATbHOU

JEATEIIbBHOCTH M OBITY MPH OOpaIleHUuH ¢ IPUOOpaMu U yCTPOHUCTBaAMU;

® TOTOBHOCTH K ITPOJIOJDKEHUIO 00pa30BaHUs U MTOBBIMICHUS KBATU(DUKAIIIN B U3-

OpaHHON TPOQPECCHOHATILHON IEATETLHOCTH M OOBEKTHBHOE OCO3HAHUE POJHU

(bU3UYECKUX KOMIICTCHIINH B 3TOM;

® YMCHHE WCIIOJIb30BaTh JOCTIKEHUS COBPEMEHHOW (DU3MYECKON HAyKH U

(bU3UYECKUX TEXHOJOTHUH JUIsl TIOBBIMICHUS COOCTBEHHOTO HHTEIIEKTYaJIhbHOTO

pa3BUTHS B BEIOpAHHOUN MPOo(heCcCUOHATBHOM IEATENbHOCTH;

® yMEHHE CaMOCTOATENIBHO J0OBIBaThH HOBBIE Il ce0si (hU3MYECKUE 3HAHMS,

UCIIOJIBb3YSI IJIs1 TOTO IOCTYMHbIE HCTOYHUKHU WH(MOpMAITNH;

YMEHHUE BBICTPAaUBATh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHUS B KOMAaHJE MO

pelIeHnuo o0IUX 3a/1a4;

® YyMEHHE YIPaBIKATh CBOEH I[I03HABATEIIBHOW JI€SITEIBHOCTHIO, MPOBOJUTH

CaMOOILICHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYalIbHOTO Pa3BUTHS;

MEManpeoOMenHblx :

® [ICTI0JIb30BAaHUE PA3JIMYHBIX BUIOB MTO3HABATEIBHON JIEATEIIBHOCTH JIJIs1 PEIICHU

dbu3nyecKux 3a7a4, MNPUMEHEHNE OCHOBHBIX METO/IOB MO3HaHUs (HAOIIOACHUS,

HK3aMEH TMPOBOJAMUTCS IO PEIICHUI0 MNpodecCHOHAIbHON 00pa3oBaTelbHON

OpraHu3alyy JMOO MO KEeJTaHUIO0 CTYACHTOB MPU U3YYEHUH YY€OHOW AUCIUTIIIUHBI

«Dusuka» Kak NpopuiIbHONW y4eOHOM AUCHUIUIMHBL. OmnucaHus, H3MEpPEHUs,

DKCIEPUMEHTa)  JUIi  W3YYEHHMS  pPa3IMYHBIX  CTOPOH  OKpY’Karolleu

JICUCTBUTEILHOCTH,;

® [ICTI0JIb30BAHNE OCHOBHBIX MHTEJUIEKTYaIbHbIX OMEpPAINii: TIOCTAHOBKY 3a/1a4H,

dbopMyIMpOBaHUS THUIOTE3, aHajlW3a MW CHHTe3a, CpaBHEHHS, OOOOIICHUS,

CUCTEMATHU3aIINH, BBISIBIICHUS IPUYMHHO-CIEACTBEHHBIX CBS3€H, IOMCKA aHATIOTOB,

dbopMyIMpOBaHMs BBIBOJIOB I HW3YYEHUS PA3IUYHBIX CTOPOH (DU3MUECKHUX

00BEKTOB,

® SIBJICHUI 1 TIPOIIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIMMOCTh CTAIKMBATHCS B

npodeccruoHanbHoM cdepe;

YyMEHHUE TEHEPUPOBaTh HJIEU M OMNPEACNISITh CPEJICTBA, HEOOXOAUMBIC I HX

peanuzanuu;

® YMEHHE HCI0JIb30BaTh PA3JIMUHbIC HCTOYHUKY ISl IOJy4eHUsT (PU3NUECKO UH-

dbopmanuu, OIeHUBaTh €€ JOCTOBEPHOCTH;

® yMCHUE aHAIM3UPOBATh U MPEJICTABIATH HHPOPMAITUIO B pa3IMYHBIX BUIAX;

®yMEHHUE IMyOJIMYHO TPEJCTABISATh PE3yJbTaThl COOCTBEHHOTO WCCIIEIOBAHNUS,

BECTU JIMCKYCCHM, JOCTYITHO W TAapMOHHMYHO CoueTasl coiepkaHue u (HOpMbI

MpeICTaBIsIeMOi HH(popMaIuu;

NPEOMEMHBIX :

® chOpPMHUPOBAHHOCTh TPECTABICHUNA O POJIM M MeCTe (U3UKU B COBPEMEHHOU

HAyYHOW KapTHHE MHUpa; MOHUMaHWE (PU3UYECKOUW CYITHOCTH HAOIIOAAEMBIX BO
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Bcenennoit  sBnenu#t, ponau ¢uzuku B (HOpMHpPOBAHMHM ~ Kpyrosopa U
($YHKIMOHATBHON TPAMOTHOCTH YeJIOBEKa JUIs PEIICHHsI TPAKTHYECKUX 3a71ay;

° BJIaJICHHE OCHOBOTIOJIATAIOLTMHU duznuecKuMu HOHSTUSMH,
3aKOHOMEPHOCTSIMH, 3aKOHaMH U TEOPUSMH; YBEpEHHOE HCIIOJIb30BaHHE
¢$u3nUeCcKoil TEPMUHOIIOTUN U CUMBOJIMKHY;

®BJIaJICHHNEC OCHOBHBIMH METOJaMH HAy4YHOTO TII03HAHUS, HCIOIb3YyeMbIMU B
¢usuke: HaOIIOIEHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIICPUMEHTOM;

yMeHHs 00pabaThIiBaTh Pe3yabTaThl H3MEPEHH, 00HAPYKUBATh 3aBUCUMOCTh
MeXIy (U3NYECKUMU BETMYMHAMHU, OOBSCHATD MOJYYCHHBIE PE3YJIbTAaThl U JeNaTh
BBIBO/IBI;

® c(OpMUPOBAHHOCTh YMEHUS peliaTh (PU3NUECKHE 3a/1a4H;

® c(OpMUPOBAHHOCTH YMEHHUS PUMEHSATH MOJTyYCHHBIC 3HAHUS I O0BICHEHUS
YCIIOBUM MPOTEKAaHUS (PU3NYECKUX SBJICHUHN B IPUPOJE, NpodhecCruoHanbHOU cdepe
U ISl IPUHATUS TPAKTUUECKUX PELICHUN B TOBCEAHEBHON KU3HU;
©Cc(OpPMUPOBAHHOCTh COOCTBEHHOM MO3UIMM 110 OTHOIICHHUIO K (U3NYECKOU
uH(pOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

Pe3ynbrarel ocBoeHHs y4eOHOM THUCIUTUIMHBI OO011111e KOMIIETEHIINH

JInyHOCTHBIE:

TFOTOBHOCTh K INpojoipkeHuto oOpasoBanus u | OK 1. IloHumaTh CyIIHOCTh M COLMATIbHYIO
NOBBIIEHUS KBaIM(UKaMu B U30paHHOM | 3HAYMMOCTb cBOell Oyaymeidl npodeccun,
npodeccHOHaTBLHON JEeATEIIbHOCTH U | NPOSIBIATH K HEW YCTOWUYMBBIA HHTEPEC.
O0OBEKTHBHOE OCO3HaHHWE pPOJM (UIUUYECKUX
KOMIICTCHITUH B 3TOM;

YMEHHE UCII0JIb30BaTh JOCTHKEHUS
COBpPEMEHHOM (pu3nMyeckol Hayku M (pusnye-
CKHX TEXHOJIOTUH JUIS MTOBBIIIEHUS
COOCTBEHHOTO0 HMHTEJUIEKTYaIbHOI'O Pa3BUTUSA
B BbIOpaHHOM npogeccuoHaIbHON
JIeSITENIbHOCTH;

MeTanpeamMerHblie:

- ucnoip3oBaHue  pasnuuHbix  BuAoB | OK 2. OpraHu3oBbiBaTh  COOCTBEHHYIO
MO3HABATEIBHOM JEATENIbHOCTU Ul PEIICHUs | NesTeIbHOCTh, BBIOMPATh TUIIOBBIE METOABI U
¢u3nuecKkux 3a7ad, NPUMEHEHHE OCHOBHBIX | CIIOCOOBI BBIMOJHEHUS MpOo(eccroHalIbHbBIX
METOIOB MO3HaHMsA (HAOIIOJEHUS,0NUCAHUSA, | 3a]a4, OLIEHMBAaTh WX APPEKTUBHOCTH U
U3MEpEeHUs, HKCIEPUMEHTAa) JJsi H3Y4YEHHs | KauecTBO.

pa3IUYHBIX CTOPOH OKpY’KaroIIeu
JIEWCTBUTEIHOCTH; OK 3. AnanusupoBath pabodyr0 CUTYaIIHIO,
Hcnons3zoBanue OCHOBHBIX | OCYHIECTBJISITh TEKYIIUH U UTOTOBBII

WHTEIUICKTYaJIbHBIX ~ONEpaIfii: IOCTAaHOBKH | KOHTPOIIb, OIIEHKY M KOPPEKITUIO
3aauu, GOPMYJIMPOBAHUS TUIIOTE3, aHATTN3a U | COOCTBEHHOM NesATeTbHOCTH, HECTH
CHHTE3a, CpaBHEHHUS, OOOOIICHMS, CHCTE- | OTBETCTBEHHOCTH 3a PE3YNIbTAaThl CBOCH
MaTH3alluHy, BBISIBIICHUS OPUYMHHO- | pabOThI

CIIEZICTBEHHBIX CBSI3€H, TIOMCKa aHAJIOTOB,
(GbopMyIMpOBaHUS BBIBOJOB JUISI HM3y4YCHHS
Pa3IMYHBIX CTOPOH (PU3NYECKHX OOBEKTOB,
ABICHUH W  TIPOLIECCOB, C  KOTOPBIMHU
BO3HUKACT HEOOXOJMMOCTb CTaJKUBAaThCi B
npodeccuoHaIbHOU cdepe;




HCIIOJIB30BATh pPA3JIMYHBIC HWCTOYHUKH IJId

MIOJIy4EHUs ¢usnveckoii  mHpOpManuy,
OLICHUBATh €€ JOCTOBEPHOCTD;
YMEHHUE AaHAJM3UPOBaTb U  MPEICTABIATH

MH(OPMALINIO B PAa3JIMYHBIX BUJIAX;
YMEHHE ITYOJIMYHO MPEACTABISATh PE3YJIbTATHI

OK 4. Ocy1iecTBasiTh NOUCK U
MCIOJIb30BaHNE HH(OPMAITIH, HEOOXO0IUMON
TU1s1 3 (HEKTUBHOTO BBITIOTHEHUS
npogeccHOHaNBHBIX 3a]1ad,

PO eCCUOHATHLHOTO ¥ IMYHOCTHOTO
pa3BUTHSL.

CcOOCTBEHHOI'O HCCJICTOBAaHUS, Bectu | OK 5. Ucnons3oBath HHPOPMAIIMOHHO-
JUCKYCCHUH, IOCTYITHO U TAPMOHUYHO COuYeTas | KOMMYHHUKAIIMOHHBIC TEXHOJIOTUH B
comepxkanue W (GOPMBI  TPEICTABIIEMON | MPOheCCHOHATHHOM EATeIbHOCTH
nH(pOpMaINH;

IIpenmerHbie:

BJIAJICHUE ocHoBononaratomumu | OK 2. Opranu3oBbpiBaTh  COOCTBEHHYIO
(bu3mIeCKUMHU MOHSATUSAMH, | IEATEILHOCTh, BHIOUPATh TUIIOBLIC METOJIBI U
3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPHSIMH; | CIIOCOOBI BBITIOTHEHUS MPOGECCHOHATHHBIX
yYBEpPEHHOE  HCMOJb30BaHME  (U3UYECKOM | 3a/1ay, OleHMBaThb UX J(G(EKTUBHOCTh H
TEPMUHOJIOTUU U CUMBOJIMKY; Ka4yeCTBO.

BJIaAICHUC OCHOBHBIMHU METOAAMU HAYYHOI'O

MO3HAHUS, HCHOJB3YeMBIMH B  (DU3HKE:
HaOJIIOZCHUEM, ONHCAaHHEM, W3MEpPEHHEM,
JKCIIEPUMEHTOM;

yMEHUSA o0pabaTbIBaTh pe3ynbTaThl
u3MepeHuil, O0OHapyKuBaTh  3aBUCHMOCTb
MEXIY ¢buznyeckumu BEIIMYUHAMU,

OOBICHATH IMMOJIYYCHHBIC PE3YJIbTAThI U ACJIATh
BBIBOJbI,

OK 3. AnanuzupoBaTb pabouyro CUTYAIHIO,
OCYLIECTBJIATh TEKYIIUH U UTOTOBBII
KOHTPOJIb, OLICHKY U KOPPEKLIHIO
COOCTBEHHOH JEITCILHOCTH, HECTU
OTBETCTBEHHOCTD 3a PE3YJIbTAThl CBOEH
paboTsl

c(OpMUPOBAHHOCTh yMEHUS pematy | OK 3. AnanusupoBaTh pabodyr0 CUTYalUIO,
¢busnyeckue 3a1a4u; OCYLIECTBIIATh ~ TEKYyIIMH U HUTOTOBBIM
COPMHPOBAHHOCTH ~ YMEHHS  NPUMEHSTH | KOHTPOJIb, OLICHKY " KOPPEKIIHIO
NOJlyYeHHblEe  3HAaHUS Ui OOBSCHEHUS | COOCTBEHHOM JESTENbHOCTH, HECTH
YCIIOBUH MpOTeKaHusl (PU3MUECKUX SBJICHUM B | OTBETCTBEHHOCTh 3a pE3yJIbTaThl  CBOEH
npupoje, npodeccuoHaabHOM chepe U aus | pabOTHI
NPUHATUS ~ TIPAKTHYECKUX  pEIIeHHH B
MIOBCETHEBHOM JKU3HU;
chopMUpOBaHHOCTh coOcTBeHHOM mo3unuu | OK 4. OcyiecTBIsITh TOUCK 151
[0 OTHOUIEHHIO K (hu3ndeckoil mHpopMalMHy, | UCHOJIb30BaHWE MH(POPMALIUU, HEOOXOIUMOMN
M10JIy4aeMO U3 pa3HbIX HCTOUYHUKOB. TSt 3P PEKTUBHOTO BBITIOJTHEHUS
npodeccuoHaAIbHBIX 3ajady,
npodeccrnoHalbHOTO u JMYHOCTHOTO
pa3BUTHSL.
OK 5. Hcnonws3zoBaTh HMH(POPMAIOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH B

poeCCHOHATBHON IEATEITLHOCTH

1.5 KosiuuecTBO 4acoB HA OCBOEHHE MPOrpaMMbI I CHUTNJIMHbI:
O6beM oOpazoBaTenbHOM Harpy3ku — 133 yac; B ToM uncie

BCEro y4eOHBIX 3aHATUN BO B3aMMOJICHCTBUU C TIpenoaaBarenieM - 121 yac
Koncynbranum - 4 yaca



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0beM yueOHOM TUCHUIJIMHBI U BHAbI Y4eOHOI padoThl

Buna yuyeo6Hoii padoThl Oovem uacoe
O0beM 00pa3oBaTe/IbHOI HATPY3KH 133
BCEro Y4eOHBbIX 3aHATHHI BO B3aHMOIEeHCTBHU C 121

npenogaBaTejIeM

B TOM 4HUCJIC:

IMMPAKTHYCCKUC 3aHATHA -

J1a00paTOPHBIE 3aHATHUS 36
KOHTPOJIbHBIE paOOThI 8
KoHcynpranmmn 4

Hmoecosas ammecmayus 6 qbopme IK3AMEHA




2.2. TemaTu4eckuil JIaH U cofep:KaHue Y4eOHOH TMCHUIIMHBI «DU3MKA»

HanmenoBanue
pa3aesioB U TeM

Copep:xanue yueOHOro MaTepuaJia, 1adopaTropHbie padoTbl

KoanuyecTBo
JacoB

Yposenn
OCBOEHHS

1

2

3

4

BBenenue

Pe3yabTaTnl 0ocBOeHMS:

IUIAHUPOBaHUE COOCTBEHHOM JESTENbHOCTH JJIs1 TOCTHKEHMS IIOCTABJICHHBIX Lieael PazBurue
CIIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHMS,
BOCIIPUHMMATh U aHAJIM3UPOBAaTh MHEHUS COOECEAHNUKOB, IPU3HABAs IIPaBoO APYroro 4ejIoBeKa Ha
WHOE MHEHHE.

YMeHue BbICKa3blBaTh TUIIOTE3bI U1 OObSICHEHUS HAOJII0IaEMbIX SIBJICHUM.

YMenue npeuiarate MOJEIH SIBIICHUM.

Conep:xkanue yueOHOro MaTepuajia

BBenenne

Ousuka — pyHgameHTaIbHAs HayKa o mpupoe. EcrecTBeHHOHAYYHBIN METO/] TO3HAHUS, €T0
BO3MOYKHOCTH Y T'PaHMILIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IIPOLIECCE TTO3HAHUS
npuposl. MonenupoBanue GU3NIECKUX SBICHUN U ITPOIieccoB. Poiik SKkCiepuMeHTa U TEOPHH B
IIPOLIECCE MIO3HAHUS IIPUPOJIBI.

®dusnueckas BenuuuHa. [lorpemnoctu usmepennii puznyeckux BenuyuH. Gruznyeckue 3aKoHbI.
I'panutip! npuMeHMMOCTH (przndeckux 3akoHOB. [loHsATHE 0 Pu3HUecKoil KapTUHE MHpa. 3HauUeHHE
¢u3uku npu ocBoenuu crnenuansHocreit CI10.

2

2

Paznen 1 Mexanuka

24

Tema 1.1
Kunemarunka

Pe3ysabTaThl 0cBOeHMSs y4eOHOI 1eITeJIbHOCTH

Ilpeamernsbie:

YMeThb- ONPEAEIIATh KOOPAUHATHI IIPOMAECHHOTO IIyTH, CKOPOCTH U YCKOPEHMS Tejla 110 yPaBHEHUSAM
3aBUCUMOCTH KOOPAMHAT U IPOEKLUNA CKOPOCTH OT BPEMEHHU.

IIpoBOANTH CpaBHUTENIBHBIN AHATIN3 PABHOMEPHOT'O U PABHOIIEPEMEHHOIO JBUKCHHMN.
[IpuBOIUTE PUMEpPBI TOCTYIATEILHOIO U BPAIATEILHOIO JBUKEHUHN B TEXHUKE.

[Tpuobperath onbiTa paboTHI B IPYIIIE C BHITOJTHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH.
3HATh-IIPEACTABICHUE MEXAHUYECKOTO IBHYKEHUS Tella YPAaBHEHUSAMU 3aBUCUMOCTH KOOPAUHAT U
MPOEKIMeN CKOpOCTH OT BpeMeHH. [IpeacTaBienrne MexaHHuecKoro ABMKEHUS Tea rpaduKkaMu
3aBUCUMOCTHU KOOPAWHAT U IIPOEKLUEN CKOPOCTH OT BPEMEHU

MeranpeamerHbie:

UCTIOJIb30BaHUE PA3TMYHBIX BUIOB [T03HABATEIBHOM AEATENLHOCTH ISl pEeLIeHUs (PU3NYEeCcKuX
3aj1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MMO3HaHMsI (HAOII0IeHHs], OIMCAHUs], U3MEPEHUS,
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SKCHEPUMEHTA) JUTSl U3YUEHUS Pa3IMYHbIX CTOPOH OKPY>KaIOLIeH JefiCTBUTEILHOCTH;
Coaep:xkanue yueOHOro MaTepuajia

Mexanunueckoe apuxenue. [lepemenienue.

[Tyts. CxkopocTh. PaBHOMEPHOE IPSIMOIMHENHOE JIBUKEHUE.

VYckopenue. PaBHoniepeMeHHOE PSIMOJIMHEMHOE JIBUKEHHUE.

CBoOoaHOe maseHue. J[Bmwkenne Tena, OpoIeHHOTo MO YIJIOM K TOpu30HTY. PaBHOMepHOE
JIBUKEHHE 110 OKPY>KHOCTH.

NN DNDN

Jlabopamopuasn padoma Nel «H3zmepenue yckopenust c60600H020 RAOEHUSL ¢ NOMOUBIO
MAMemMamuiecKo20 MAsimMHUKA»

Tema 1.2
JIlnHamuka

PesysabTaTsl 0cBOeHHSsI y4eOHOI 1eSITeJIbHOCTH

IIpenmerHbIE:

AOJIZKEH YMETb- YKAa3bIBaTh I'paHHUIbI IPUMCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX 3aKOHOB.

W3narath OCHOBHbIE MOJ0XKEHUS] COBPEMEHHON HayYHOM KapTUHBI MUPA.

‘Yka3arh UCIIOJIb30BAHUS BUJ0B I[C(bOpMaHHfI. SICHO M TOYHO H3J1aratb CBOMU MBICJIN, JIOTHYCCKHU
00OCHOBBIBAaTh CBOIO TOUKY 3PEHUSI, BOCOPUHUMATh U aHAJIM3UPOBATH MHEHHSI COOECETHUKOB,
IIPU3HABAs IIPAaBO JPYTOro YesioBEKa Ha UHOE MHEHUE.

Hcnonp3oBats MHTEpHET U1 HOMCKa HHPOPMAIU

J0JI7KeH 3HATh - CHJIBI IPH 00paboTKe MeTaiia. | paHuIlbl IPUMEHUMOCTH 3aKOHOB, U3MEPEHHUS
¢usnueckux BeaMuMH. [IpruMepbl BAMSAHUS OTKPBITHI B (PU3UKE Ha IIPOTPECC B TEXHUKE U
TEXHOJIOTUH NPOU3BOICTBA.

Meranpeamernbie:

HCIIOJIB30BAHUEC OCHOBHBIX MHTCIJIICKTYAJIbHBIX onepaunﬁ: IIOCTaHOBKMH 3aJlayi, q)OpMYJ'H/IPOBaHI/ISI
TUIIOTE3, CPAaBHEHUS, 0000IIEHNs, CUCTEMaTH3alluH, BBISBICHUS IPUYMHHO-CIIC/ICTBEHHBIX CBS3€H,
IIOHUCKAa aHaJIOI'OB, (1)OpMYJ'II/IpOBaHI/I$I BBIBOJOB I U3YUCHHA PA3JINYHBIX CTOPOH (1)I/ISI/IIICCKI/IX
00BEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAIKUBAThCS B
npodeccuoHanbHOU cdepe;

Copaep:xkanue yueOHOro MaTepuajia

1. OcHoBHas 3a1aya TuHAMUKA. 3aKkoHbI Mexanuku Hetotona. [1epseriit 3akon HeroTona. Cuna.
Macca. Umnynbce. Bropoit 3akon HetoroHa. OCHOBHOM 3aKOH KJIACCMYECKOM AMHAMUKH. TpeTuii
3akoH HproTOHA.

2.3aKk0H BceMUpHOTO TaroTeHus. [ paBuranmonnoe nomue. Cuia Tsokectu. Bec. CriocoOsr
n3MepeHust Macchl Tel. CHITbl B MEXAHUKE.

Jlabopamopuasn paboma Ne2 « Onpedenenue k03¢ duyuenma mperus CKOIbHCEHUA»

N

Tema 1.3
3aKoHBI COXpaHeHHS B
MeXaHHKe

Pe3yabTaTbl 0CBOCHUSI YUCOHOM 1eSITEIbHOCTH:
IIpeamernsbie:
yMeTb- IPUMEHSTh 3aKOHBI COXPAHEHUSI UMITYJIbCA JJIS1 BBIYMCIIEHNS] H3MEHEHUI CKOPOCTEH Tell

12




IIPU UX B3aUMOJICHCTBUAX. BHIUUCISATH paboTy CHII M U3MEHEHUS! KHHETUYECKON SHEPTUH Tena.
Borunciare noTeHIuanbHy0 SHEPruto Tei. OnpenensaTs NOTEHIIMATIbHYIO SHEPTUIO YIIPYTO
ne(pOpMHUPOBAHHOTO TeJIa M0 U3BECTHOM JeopMalvy U KECTKOCTH Tela.

3HATh- IPUMEHEHHE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHH MPU pacyeTax pe3yibTaToB
B3aMMO/JICHCTBUI TeJl TPABUTALMOHHBIMU CHJIAMH U CHJIAMH YIIPYTOCTH.
VYkazanue r paHul IPUMCHUMOCTH 3aKOHOB MCXAaHHUKH. Ykazanue y‘-Ie6HBIX JAUCIHUILINH, ITPU
M3YyYEHUH KOTOPBIX UCIOJB3YIOTCSA 3aKOHBI COXPAaHEHHUS.
MeranpeamerHbie:
YMEHHE UCII0JIb30BaTh Pa3IMYHbIe UICTOUYHHUKY JUTS TOTydeHusl (pu3nyeckor HHpOopMaluy,
OLIEHUBATb €€ IOCTOBEPHOCTh
Copaep:xkanue yueOHOro MaTepuajia

HNmmyabe Tesa. 3aKk0H COXpaHEHUs peakTUBHOE JIBHkeHHe. PaboTa 1 MomHOCTh. MexaHnyeckast
SHEPIUs U €€ BUAbL. 3aKOH COXPAaHEHHs DHEPTUU. 3aKOH B3aUMOCBSI3M MacChl U SHEPIUH

Jlabopamopnasa paboma Ne 3 «Onpeoenenue KII/[ naknonnou niockocmuy

Tema 1.4
Mexannueckue
KO0JIC0AHMSA U BOJIHBI

Pe3yabTaTbl 0CBOCHHs YUeOHOI 1esITeIbHOCTH

IIpexmerHbIie:

J0JI7KeH YMeTh - UCCIIE0BaTh 3aBUCUMOCTb Iepro/ia KojieOaHHi MaTeMaTH4eCKOro MassTHUKA OT
€ro JUTMHBI, MacChl M aMILTUTY bl KoJeOaHui. MccenoBars 3aBUCUMOCTD TIEPHO/Ia KoJIeOaHui
rpy3a Ha IPY>KUHE OT €0 MACChI M )KECTKOCTH NPY>KUHBI. BBIUMCsATh neproa koneOaHui
MaTeMaTHYeCKOro MasiTHUKA 110 U3BECTHOMY 3HAUEHUIO €T0 JJIMHBL. BrruncnsaTs nepuon
KoJieOaHUM Tpy3a Ha NMPYKHUHE 110 U3BECTHBIM 3HAUCHUSM €TI0 MACChl M )KECTKOCTH MPY>KHHBI.
BripabarbiBaTh HaBBIKM BOCIIPUHUMATh, AaHAIU3UPOBATH, IEpepadaThIBaTh U MPEIbIBIATH
UH(QOPMAIIHIO B COOTBETCTBUHM C ITOCTABICHHBIMHU 33/1a4aMH.

JAOJIZKeH 3HATh - IPUMEpPHI aBTOKOJIEOATEIbHBIX MEXaHUUECKUX CUCTEM, KIIaCCU(PHUKAIINH
koseOanuii. O6IacTu MPUMEHEHUS YIIbTPa3ByKa U MEPCHEKTUBbI €r0 UCIOIb30BaHUs B Pa3IMUHbIX
001acTsAX HAyKH, TEXHUKH, B MeauluHe. CyTh 9KOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C BO3JEH-
CTBMEM 3BYKOBBIX BOJIH Ha OPraHU3M YeJIOBEKa.

MeranpeamerHbie:

yYMEHHE aHAJIM3UPOBATh U MPECTABIATh HH(POPMALIMIO B PA3TUYHBIX BUIAX

Copep:xanue yuyeOHOro MaTepuasia

Mexannueckue kosaedanus. KonebarenbHoe aBmkeHue. ['apMoHndeckue KoneoaHusl.
CBoboaHbIe MexaHndeckue Konedanus. JInneliHple MexaHu4eckue KojaeOaTelIbHble CUCTEMBI.
[TpeBparienue s3Hepruu npu KosedarebHOM JIBIKeHNH. CBOOOAHBIE 3aTyXaIOIINE MEXaHNUECKHe
KosiebaHus. BeIHyKIeHHbIe MeXaHn4ecKHe KojiebaHus

Jlabopamopuasn paboma Ne 4 «13yyeHne 3aBUCIMOCTH TIepr0/1a KoJieOaHUN HUTSHOTO (MITH
HPY)KI/IHHOFO) MasATHHUKA OT JJIMHBI HUTHU 1 MACCBI I'Py3a»
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Pasnen 2 Mosiekyasipaast puznka v TepMOAUHAMMKA

26

Tema 2.1

OcHOBBI
MOJIEKYJISIPHO —
KHHETHYECKOI TeOpuu

Pe3yabTaThl 0CBOEHUS YUEOHOI 1eSITeIbHOCTH:

IIpexmeTHbIe:

J0JI2KEH YMETb - BBIIIOJIHITH SKCIIEPUMEHTBHI, CITY>KalUe JIJIs1 000CHOBAHUS MOJIEKYJISIPHO-
kuHeTndeckoi Teopun (MKT). Pemarp 3a1aun ¢ mpuMeHEHHEM OCHOBHOT'O YpaBHEHUS
MOJICKYJISIPHO-KUHETUUECKON TEOPUH Ta3o0B.

OnpenensiTh MapaMeTphl BEIECTBA B Ta3000pa3HOM COCTOSHUM HA OCHOBAaHUU YPaBHEHUS
COCTOSIHUS MJICAJIBHOTO Ta3a.

JA0JIZKeH 3HATh - ONpe/IeieHre TapaMeTPOB BEIIeCTBA B ra3000pa3HOM COCTOSIHUU

U TIPOUCXOIINX TporieccoB no rpadukam 3asucumoctu p (T), V (T), p (V).
OkcnepumenTansHoe uccnenoBanue 3asucumocti p (T), V (T), p (V). [Ipencrasnenue B Buze
rpauKOB H30XOPHOTO, N300apHOTO M U30TEPMHUUECKOT0 MPOIIECCOB. Brruncienue cpenei
KUHETHYECKOW YHEPTUU TEIJIOBOTO JBMYKEHUS MOJIEKYJT 10 U3BECTHOM TEeMIIepaType BEIeCTBa.
BrickasbiBanue TUTIOTE3 U1 OOBSICHEHUS HAOI0OJaeMbIX SBJICHUN. YKa3aHUE TPAHUIL
MPUMEHUMOCTH MOJIENHU «HeallbHBIN ra3» u 3akoHoB MKT

MeranpeamerHbie:

MCIOJIb30BaHUE PA3IMYHBIX BUJIOB MTO3HABATENBHOM NESITEIbHOCTH AJISl PEIICHUs (PU3NIECKUX
3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHUS (HAOJII0ICHNUS,0MUCAHNS, U3MEPECHHSI,
HKCIIEPUMEHTA) JUIS U3YUEHUS Pa3IMYHBIX CTOPOH OKPY KaIOIIeH JefiCTBUTEILHOCTU
Conep:kanue yueOHOro MaTepuajia

12

1.0cHOBHBIE TT0JI0KEHUS MOJICKYJ/ISAPHO — KHHETHYECKOil TEOPHMH U UX OIIBITHOC 000CHOBaHHE.

Cunbl U 3HEprusi MEXMOJIEKYJIIPHOTO B3auMoAencTBUS. CKOPOCTH IBUKEHUS MOJIEKYJ U UX
n3Mepenue. Macca u pazmepsl Mosiekyn. Onbitel LTepna u Ileppena. KonnuectBo BemecTsa.
Mounb. [Toctrosinnas ABorapo.

2. A neanbublii ra3. Jlasiaenne raza. [lousitue Bakyyma. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO —
KMHETUYECKOM TEOPUH UIEATIBHOTO ra3a. Y paBHEHUE COCTOSIHUS HICAIBHOTO Ta3a.
3.M3onpouecchl U UX rpaguku

o

Jlabopamopnas paboma Ne 5 «lIposepxa nonosxcenuti MKTy
Jlabopamopuas paboma Ne 6 «3yuenue 00HO20 U3 2A308bIX 3AKOHOB)

N

Tema 2.2.
OcHOBBI
TEPMOTHUHAMHKH

PesyabTaTbl 0CBOCHUA YUeOHOM 1esITEIbHOCTH
IIpeamerHbie:
JOJIKEH YMETh - U3MEPSTh KOJMYECTBA TEIUIOTHI B IIPOLECcax Terionepenadn. Paccunrars
KOJIMUECTBA TEIUIOThI, HEOOXOANMOTO JUIsS OCYIIECTBIEHH 3aJaHHOTO Ipolecca ¢
Teruionepenavyeid. PaccunteiBaTh M3MEHEHHsI BHYTPEHHEW SHEPTUU T, padOThI U MepelaHHOrO
KOJIMUECTBA TEIUIOTHI C UCIOIb30BaHUEM NIEPBOr0 3aKOHA TEPMOIMHAMUKU. PaccuntaTh paboty,
COBEpIIICHHOM ra3oMm, 1o rpaduky 3asucumocth p (V).
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Beruncnste paboTy ra3a, COBEpIIEHHYIO P U3MEHEHUH COCTOSTHUSI IO 3aMKHYTOMY LIUKITY.
Boruucnars KITJ{ npu coBepuieHny ra3oM paboThl B IPOLIECCAX N3MEHEHUS COCTOSHHS 1O
3aMKHYTOMY LIMKILY.

YMeTb BECTH UAJIOT, BBICIYIIIMBATh MHEHUE OIIIOHEHTA, Y4aCTBOBATh B IUCKYCCUU, OTKPBITO
BBIPa)KaTh U OTCTaUBaTh CBOIO TOUKY 3PEHUSI.

J0JI7KeH 3HATb - IPUHLUI JEUCTBHA TEIUIOBBIX MaIlMH. Poib (M3UKH B CO3JaHUH U
COBEpLICHCTBOBAHUH TEIUIOBBIX ABUrarelsieil. CyTh 3KOJIOrMUECcKUX MpodiieM, 00yCIOBIEHHBIX
paboTOH TEIUIOBBIX JBUTATENEH U IIPEUIOKEHUE ITYTH UX pelieHus. I paHuLibl TPUMEHUMOCTH
3aKOHOB TEPMOJMHAMHUKH.

MeranpeamerHbie:

yMeHHE YOJINYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOIO UCCIIEA0BaHMUs, BECTH AUCKYCCHUH,
JIOCTYITHO U TApPMOHHUYHO COYETask coAepkKaHue U (pOpMBbI IpeicTaBiIseMol HHpopMaLuu
Coaepsxkanue yueOHOro MaTepuasia

1.M3meHeHre BHYTpEHHEH SHEPTUH Ta3a B MPOIIECCe TEIIO00MEHA M COBEPIIIAaeMOi paOOTHI.
ITepBoe Havasmo TepmouHamMuku. PaboTa raza nmpu n300apHOM U3MEHEHUU €ro 00beMa.

2. [lonsATHE O BTOPOM Haydase TepMOIuHaMUKu. [TpuHIMIT 1eHCTBUS TEMIOBOI MaIlIUHEI.

3. KIIJ] Terutoro nuratesns. Poib TETUIOBBIX ABUTATEICH B HAPOHOM XO3SHUCTBE M OXpaHa
MIPUPOJIBI.

Tema2. 3. ArperaTubie
COCTOSIHUSA BeLeCTBa
U (a3oBbIe EPEXoabl

PesysabTaTnl 0CBOCHHS Y4eOHOM e TEJLHOCTH

IpexmerHbIe:

JOJI2KeH YMETh - U3MEPATH BIIAXKHOCTD BO3AyXa. PacCUMTBIBATE KOJIMYECTBO TEILIOTHI,
HE00XO0IMMOT0 ISl OCYILECTBIIEHHS ITPOLEcCca EPEX0a BEIIECTBA U3 OJHOTO arperaTHoro
COCTOSIHUSA B Ipyroe. DKCIEpUMEHTAILHO UCCIIE0BATh TEIUIOBBIE CBOMCTB BeecTBa. [IpuBoauts
IIPUMEPBI KaWJUIPHBIX SBJIEHUN B OBITY, IPUPOJIE, TEXHUKE.

J0JI7KeH 3HATb - IPUMEHEHNE (PU3NYECKUX MOHATUH 1 3aKOHOB B yueOHOM MaTepHae
npo¢ecCHOHAILHOIO XapaKTepa.

Meranpeamernbie:

YMEHHE UCII0NIb30BaTh Pa3IMyHbIe UCTOUYHUKH JUTS TOTydeHHsl (pu3nyeckoi HHPopManuy,
OLICHMBATH €€ JOCTOBEPHOCTb;

YMEHHE aHAJIM3UPOBATh U MPEICTABIATh HHPOPMAIIMIO B pa3IMUHBIX BHJIAX;

Coaep:xkanue yueOHOro MaTepuajia
1. Ilonstue ¢a3wl Bemectsa. HaceieHHsli nap u ero cBoiictsa. Bzaumogeiictsue armocdeps! 1

ruapochepsl. Bnaxunocts Bozayxa. Touka pocsl. [Ipu6ops! [uist onpeeneHus BIaKHOCTH BO3TyXa.

Kunenue. 3aBucumMocTh TeMnepaTypbl KUIIEHUS OT AaBieHus. KpuTrndyeckoe cocTosiHIE BEIEeCTBa.
XapakTeprcTUKa )KUKOTO COCTOSIHUSA BeliecTBa. Kpucranmnueckoe 1 aMoppHOE COCTOSTHHS
BeniectBa. Jledopmartus TBEpaBIX Ten. 3akoH [ 'yka.
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Jlabopamopnasa paboma Ne 7. « U3meperue koappuyuenma nosepxHocmHo2o HamsiceHus
HCUOKOCTNUY

Jlabopamopnasa paboma Ne 8. «l3meperue omHoCUMENbHOU 8IAACHOCMU 8030YXA»
Jlabopamopuasa paboma Ne 9. «Onpedenenue Mooy ynpyeocmu pe3uHuly

NN

Pasnen 3. DuekTpoanHaMuka.

44

Tema3.1
JleKTpUUYecKoe 1moJie
3aKOHBI NOCTOSIHHOTO
TOKA.

Pe3yabTaThl 0CBOEHHS YUeOHOI 1esITeIbHOCTH

IIpexmeTHbIE:

JAOJIKeH YMETh - BBIYUCIISTh CUJIbI B3aUMOJICHCTBUS TOUEUHBIX AJIEKTPUUYECKHUX 3apsJIOB.
BbuucisaTe HanpsKEHHOCTh 3JIEKTPUYECKOTO MOJISl OTHOTO U HECKOJIKUX TOYEUHBIX
ANEKTPUUECKUX 3apSAA0B. BIUHUCIIATH MOTEHIMAT 3JIEKTPUYECKOTO MOJISl OTHOTO U HECKOJIBKUX
TOYEUHBIX JICKTPUUECKHUX 3apsi/ioB. [IpoBOIUTH CpaBHUTENBLHBIN aHAIN3 TPABUTAIIMOHHOTO U 3JIEK-
TPOCTATHYECKOTO MOJIEH

JAOJI2KeH 3HATH - YCTPOICTBO KOHIEHCATOPA, XAPAKTEPUCTUKY. Pa3HOCTh OTEHLUATIOB, SHEPTHIO
ANEKTPUYECKOTO MOJIS 3apsKEHHOr0 KOHIeHcaTopa. [ImaH cxembl JeHCTBHI SKCIEPUMEHTATBHOTO
onpeieTIeHUs AIEKTPOEMKOCTH KOHAEHCATOpa U AUAJICKTPUUECKON MPOHUIIAEMOCTH BEIIECTRA.
[IpoBeneHue CpaBHUTENBHOTO aHAIN3a TPABUTALIMOHHOTO U AJIEKTPOCTATHYECKOTO MOJIEH
MeTanpeaMeTHbie:

WCTIOJIB30BaHUE PA3IMYHBIX BUJIOB TTO3HABATEIILHOM JNESITEIBHOCTH ISl PEIICHUS (PU3UICCKUX
3a/1a4, IPUMEHEHNE OCHOBHBIX METOJ0B IO3HAHUS: U3MEPEHMS, SKCIIEPUMEHTA JJIs1 U3YyUEHHUS
Pa3IUYHBIX CTOPOH OKPY’KAIOIIEH TEHCTBUTEIBHOCTH

Coaep:xkanue yueOHOro MaTepuajia

1.ITonsiTHE 00 3JIEKTPOMATHUTHOM I10JI€ ¥ €r0 YACTHBIX NMPOsIBJIEHUsAX. MaTrepuaabHOCTb
AJIEKTPOMArHUTHOT'O MOJIA. SIBJI€HNE 2IEKTpU3aluu Tel. DIEKTPUUECKUN 3aps/l. 3aKOH COXPaHEHHUS
3apsa. BzaumoneiictBue ToueuHbix 3apsiioB. 3akoH Kynona. Dnekrpuueckoe mosie.
Hanpssk€HHOCTD U HaIIPsSKEHUE.

2. du3nuecKre OCHOBBI IPOBOAUMOCTH METALIOB. [10CTOSIHHBIN 2IEKTPUIECKUN TOK, €0
XapaKTEPUCTUKH. Y CIIOBHSI, HEOOXOAUMBIE JUIsl BOSHUKHOBEHUS TOKA.

3. DnekTpoaBrKyIIas cuiia. 3akoH OMa JyIs ydacTKa e HiTH JUTS 3aMKHYTOH IICTTH.
[TapayienbHOE U ITOCIEN0BATENBLHOE COCIUHEHUE IIPOBOIHUKOB.

4.ConpoTHBIIEHHE KaK AJIEKTPHUYECKas XapaKTePUCTUKA PE3UCTOPa. 3aBUCUMOCTh COMPOTHUBIICHUS
pE3UCTOpa OT TEMIIEPATYPBI.

5.IMonsTHE O cBEpXITpOBOANMOCTH. PaboTa 1 MOIITHOCTh MOCTOSTHHOTO TOKa. 3aKoH JI>Koyiist —
Jlenna.

16

Jlabopamopnasa paboma Nel0 «Onpedenenue 3/[C u 6nympenne2o conpomueienuss UCMOYHUKA
moxay
Jlabopamopnasa paboma Nel 1. «IIposepka 3aKkOHO8 NAPANIENbHO2O U NOCIE008AMENLHOO

NN
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COeOUHeHUs»
Jlabopamopnasa paboma Nel2. « Onpedenenue y0eibH020 CONPOMUBNEHUS NPOBOOHUKAY

Tema3.2
DJIeKTPUYECKHii TOK B
Pa3IMYHBIX Cpeaax.

Pe3ysabTaThl 0CBOEHUSA Y4eOHOI 1eATEIbHOCTH

IIpexmerHbIe:

J0JI2KEH YMETb - CHATh BOJIBTAMIIEPHYIO XapaKTEPUCTUKY Auoza. [I[poBOaUTE CpaBHUTENbHBIN
aQHAJIU3 MOTYITPOBOAHUKOBBIX IUOAOB U TPUOJIOB.

Hcnonb3oBats MHTEpHET A7 ToMcka HHGOPMAIMK O IEPCIIEKTUBAX Pa3BUTUSA
MOJIYIIPOBOIHUKOBOM TEXHUKH. Y CTAHABIMBATH IPUUYUHHO-CJIE/ICTBEHHBIX CBS3H.

PaccunTtbiBaTh 110 3aKOHAM JIEKTPOJIN3A.

JAO0JI2KEH 3HATH - IPUMEPHI MPAKTUUECKOTO MPUMEHEHUS U3YYEHHBIX MOIYIPOBOHUKOBBIX
JIMOJI0B U TpaH3UCTOPOB. [IpuMepbl NpakTHYECKOro NPUMEHEHUS TaJlbBAHUKH, TaJIbBAHOIIACTUKH,
AIIEKTPOJIN3A.

MeTanpeaMeTHbie:

UCTIOJIh30BaHNE OCHOBHBIX MHTEIUICKTYAIBHBIX OIEPALNii: TIOCTAHOBKY 3a1a49H, (POPMYTHPOBAHUS
TUIIOTE3, CPaBHEHUS, 0000IICHNS, CUCTEMATHU3alINH, BBISIBICHUS IPUYUHHO-CIICACTBEHHBIX CBSI3CH,
MOKCKA aHAJIOTOB, ()OPMYIHMPOBAHUS BBIBOIOB JJISl H3YUCHHS PA3IUIHBIX CTOPOH (PH3HUECKUX
00BEKTOB, SIBIICHUH U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIIKHBATHCS B
npodeccHoHaIBHOM cepe

Coaep:xkanue yueOHOro MaTepuajia

1.OnexkTpuueckuii TOK B MeTajljIaX. OCHOBHBIE TIOJIOKEHUSI AJIEKTPOHHON TEOPUU TPOBOJUMOCTH
MeTauIoB. 3akoHbl OMa u [xoysst — JIeHna ¢ Touku 3peHust 2MeKTpoHHON Teopun. KoHTakTHast
pa3HOCTh MOTEHIIMAIOB U padoTa BeIXoa. TepMO3IEKTPUUECTBO U €T0 IPUMEHEHHE.

2. DNEeKTPUUYECKHUH TOK B AJIEKTpoSIUTax. 3akoHbl Dapajes 11 aiekTposn3a. HecamocTosTenbHbIHM
Y CaMOCTOSITENbHBIN pa3psibl. [loHsATHE MIa3Mbl. DIIEKTPUUYECKUI TOK B BAKYyME.
3.0neKkTpudecKuil TOK B MOTYNpPOBOAHUKAX. Busl monynpoBogHuKoB. CoOCTBEHHAs U MPUMECHas
MIPOBOJUMOCTH TOJIYIPOBOJHUKOB. P-N mepexos. DaeKTponpoBOANMOCTb OIYIIPOBOIHUKOB B
3aBUCUMOCTH OT TEMIIEPATYPhI U OCBEILIEHHOCTH.

Tema3.3
MarauTHoe 1moJjie

Pe3yabTaThl 0CBOCHUS YUeOHOM 1esITEIbHOCTH

IIpeamerHbie:

JOJIKEH YMeTh - BEIUMCIIATH CHIIBL, IEWCTBYIOIIME HA MPOBOJHUK C TOKOM B MarHUTHOM II0JIE.
BbIunciATh Cuitbl, JEHCTBYIOIIMX HA DJIEKTPUYECKUN 3apsi, IBUKYIIUNCSA B MATHUTHOM IIOJIE.
Bbrancnares sHepruto MarHuTHOro nosist. OOBSACHITH POJIb MAarHUTHOTO MOJIS 3eMJTU B )KU3HU
pacTeHUM, )KUBOTHBIX U YEJIOBEKA.

[TpuBOANTE MpUMEPHI TPAKTUYECKOTO MPUMEHEHNS N3yYEHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB,
YCTPOMCTB.

JOJIKeH 3HATh - CPABHUTENbHBIN aHAJIN3 CBOMCTB 3JIEKTPOCTATUYECKOT0, MATHUTHOTO U
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BHUXPEBOT0 AJIEKTpUIeCcKuX mosieid. OObsCHEHNE Ha PUMEPE MATHUTHBIX SBJICHUH, IIOYEMY
(HU3UKY MOXKHO PacCMaTpUBaTh KaK METAAUCIUILIUHY

MeTranpeamMeTHbie:

YMEHHE UCTIOIb30BaTh Pa3InYHbIe HCTOYHUKY JUTS OTydeHHs (PU3ndecKoi nHpopManuy,
OIICHMBATH €€ JIOCTOBEPHOCTb;

YMCHI/IG aHaJII/I3I/IpOBaTB nu Hpel[CTaBJBITB I/IH(bOpMaI_II/IIO B paSJII/I‘-IHLIX BU

Conepxxanue y4eOHOro MaTepuajia

1.OtkpbiTHE MarHuTHOTO 1OJs. [10CTOSIHHBIE MATHUTBI U MAarHUTHOE T0JIe 3emiiu. MarauTHas
MHAYKIMS. MarauTHas noctosiHHas. MarHuTHasi MpOHUIIAEMOCTh cpefibl. B3anMmopeiicTBre TOKOB.
JeiicTBre MAarHUTHOTO TOJIS HA POBOJIHUK C TOKOM. 3aKOH AMIiepa.

2. MarautHslii ToTok. JleiicTBue MarHUTHOTO TOJIS HA ABKYIMiics 3apsia. Cuna JlopeHna.
Onpenenenue yaenbHoro 3apsaa. Maraurocdepa 3emnu. Paguanronssle nosica 3eMiu.
MarsuTHbIE CBOMCTBA BEILECTBA.

3. Pemenue 3amau

Tema 3.4
DJIEeKTPOMATrHUTHAS
HHIYKUIHSA

Pe3yabTaTbl 0CBOCHHs YUeOHOI 1esITeIbHOCTH
IIpexmerHbIie:
JOJIZKEH YMETb - U3MEPATh UHAYKIMIO MArHUTHOTO IOJIS.
[TprBOANTE MpUMEPHI TPAKTUYECKOTO IPUMEHEHNS NU3YUEHHBIX SIBJICHUH, 3aKOHOB, ITPUOOPOB,
YCTPOWCTB.
JOJI2KeH 3HATh - CPABHUTEIBHBIN aHAJIN3 CBOMCTB JIEKTPOCTaTUYECKOT0, MATHUTHOTO U
BUXPEBOT0 AIEKTpUUECKUX mosieil. OObsiCHeHNe Ha IPUMEpe MarHUTHBIX SIBJICHUM, ouemMy
($U3MKy MO’KHO pacCMaTpUBATh KaK METAIUCLUIUIUHY
Meranpeamernbie:
YMEHHE UCII0JIb30BaTh Pa3IMYHble UICTOUYHUKY JUTSl TOTydeHHsl (pr3nyeckoi HHPpopMauy,
OLICHUBATH €€ JOCTOBEPHOCTb;
YMEHHE aHAJIM3UPOBATh U MPEICTABIATh HH(POPMALIMIO B Pa3IMUHBIX BH/]L
Coaep:xkanue yueOHOro MaTepuajia

1. SIBneHue 37MeKTPOMArHUTHON MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON HHIAYKIIMH.

2. Camomupaykims. 3IC camonHayKuuu. MHIyKTUBHOCTh. DHEPrusi MArHUTHOT'O TOJISL.

NN

Jlabopamopnas paboma Ne 13 «H3yuenue s61enust 21eKMpoMacHUMHOU UHOYKYULLY.

Tema 3.5
JICKTPOMATrHUTHBIE
KO0J1IeOAHMS U BOJIHbBI

Pe3yabTaTbl 0CBOCHUs YUeOHOM 1esITEIbHOCTH

IIpeamerHbie:

J0JIZKeH yMeTb - Ha0JII0AaTh OCHMIIJIONpaMMy TapMOHUYECKUX KOJIeOaHH CHITIbI TOKA B LEMH..
[TpoBoANTH aHANIOTHH MEXKAY (PU3NUECKUMH BEIMUMHAMHU, XapaKTePU3YIOIIMMU MEXaHUUECKYIO U
JJIEKTPOMArHUTHYIO KosiebareabHble cucTeMbl. OObSICHATh MPUHIIMI AEWCTBUS 3JIEKTPOIBUTATES.
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OOBACHATH MPUHIMII ACHCTBUS TEHEPATOPA NIEKTPUUECKOT0 TOKA U 3JIEKTPOU3MEPUTETBHBIX
npu6opoB. [IpHBOAUTE IPUMEPHI MPAKTHUECKOTO MPUMEHEHUS U3YUCHHBIX SIBIICHUH, 3aKOHOB,
npubOpOB, YCTPOICTB.

Hcnonp3oBats MHTEpHET U1 IOMCKA HHPOPMAIMK O COBPEMEHHBIX CIIOco0ax mepeaayn
JJIEKTPOIHEPTUU

JAOJIZKeH 3HATh - IPUHLMI JIEHCTBUS 3JIEKTPOABUraTENsl. FEHEPATOpa 3JIEKTPUIECKOTIO TOKA U
UIEKTPOU3MEPUTEIILHBIX IPUOOPOB, TpaHCHOPMATOPA.

MeranpeamerHsle:

YMEHHE '€HEepUPOBATh UIIEU U ONPENEIITh CPEACTBA, HEOOXOAUMBIE JUIS UX peasln3aluu;
YMEHHE UCTIOIb30BATh PA3IMYHbIe HCTOYHUKY JUTS OTydeHHs (PU3ndecKoi nHpopManuy,
OLICHUBATb €€ I0CTOBEPHOCTH;

yYMEHHE aHAJM3UPOBATh U MPEJCTABISATh HH(POPMAIIUIO B PA3IIMYHBIX BUIAX.

10

Coaep:xkanue yueOHOro MaTepuajia

1.CBo0oaHBIE 3JIEKTPOMArHUTHBIE KOJIe0aHusi B KOHTYpe. [IpeBpaiienne suepruu B
konebatenbHOM KoHType. @opmyna Tomcona. Co6cTBeHHas yacToTa KoineOaHui B KOHTYpE.

2. 3aTtyxaiomue dieKTpuiyeckue Kojedanusi. ABrokosieOanus. ['eHepaTop He3aTyxarommx
KoJieOaHUi (Ha TPaH3UCTOPE). BBIHYKJICHHBIE 3JIeKTpHueckue koaebanus. [lepeMeHHbli TOK U ero
nony4enue. [IpeodpasoBanue nepemennoro Toka. Tpanchopmatop. Ilepenaua u pacnpenenenue
AIIEKTPOIHEPTUH.

3.2/1eKTPOMArHUTHOE T0JI€e U €T0 PaCcIPOCTPAHEHHUE B BHJIE AJIEKTPOMArHUTHBIX BOJH (T10
Makcgenny). OTKpBITBI KoJe0aTeNnbHbIi KOHTYP KaK HICTOYHHK 3JIEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. DHEPIHUsl JIEKTPOMArHUTHOTO I10JIs (BOJIHBI).

Pu3nyecKkre OCHOBBI paInOCBSA3H.

Jabopamopnas pavoma Ne 14 « Coopka demexmopHo20 paouonpuémHuxay.
Jlabopamopnas paboma N 15 «3mepenue uHOyKmugHOCmu KaAmywKku.

N

Pasnen 4
BoanoBasi onTtHka

Pe3ysabTaThl 0cBOeHMSs y4eOHOI 1eITeJIbHOCTH

Ilpeamernsbie:

J0JIZKeH YMeTb - ONIPE/IEeIsATh CIIeKTpaIbHbIE TPAHUIIbl YyBCTBUTEILHOCTH YEIOBEUYECKOTI0 II1a3a.
YMETh CTPOUTH N300paKeHUS MIPEIMETOB, 1aBaeMble IMH3aMU. PacCUnUTHIBaTh PaCCTOSHUS OT
JIMH3BI 10 U300pakeHus mpeaMeTa. PaccuuTeiBaTh ONTHYECKYIO CUITY JIMH3BL. M3MepsTh hokycHOe
pacctosinus TUH3bL. [[pUBOIUTE MpUMeEpPHI MOSBIICHUS B IPUPOJIE U UCTIONH30BAaHUS B TEXHUKE
sIBIICHUH UHTEephEpeHITNH, TUPPAKITIH, TTOJIIPU3AIAN U TUCTIEPCUH CBETA.

J0JI2KeH 3HATH - IPUMEHEHUE HA MTPAKTUKE 3aKOHOB OTPAKEHUS U MPEJIOMJIICHUS CBETA ITPU
pemiennu 3ana4. MHTEpdEepeHIHIO STIEeKTPOMAarHUTHBIX BOJIH. SIBIeHNE AU PAKITIT
AJIEKTPOMAarHUTHBIX BOJIH, MOJSPU3ALIMIO JIEKTPOMArHUTHBIX BOJH. MI3MepeHre ATMHbI CBETOBOM
BOJIHBI IO Pe3yJIbTaTaM HaOJI0IeHNs SIBJICHNUS UHTEPPEPEHIIIH.

10
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MeranpeamMeTHbie:
YMGHI/IG Hy6JII/I‘-IHO HpeI[CTaBJBITB p€3yJ'IBTaTBI CO6CTB€HHOI‘O HUCCIICAOBAaHUs, BECTH I[I/ICKyCCI/II/I,
JIOCTYITHO ¥ TAPMOHUYHO COYETasi CoJIep’KaHnue U (pOPMBI MPEACTABIIIEMON HHPOPMAITHH;

Conep:xanue yueOHOro MaTepuajia

1. DnekTpomarauTHas npupoa cBeta. [ToHsTHE CBETOBBIX Tydeit. CKOpOCTh CBETa. 3aKOHBI
OTpayKe€HUs U IpeioMiieHus cBeta. Pu3ndeckuil CMbICIH IToKa3arens npeaomieHus. IloaHoe
OTpaXKeHHE CBETA

2. KorepeHTHOCTH 1 MOHOXpOMHOCTB. IHTEp(hepeHus cBeTa, ee MposiBICHHE B IPUPOE U
npuMeHeHue B TexHuke. Judpakuus ceera. udpakiys Ha eI B apauielbHbIX JIydax U
T(pakMoHHOM pemeTke. J{nppakinoHHbII CHEKTP.

3. ducnepcus cera. Paznoxxenue 6enoro ceera nmpusmoit. @opmyra TOHKOM TuH3bL. [[Bera Ter.
Bugp! ciektpoB. Ciekrpainbablii ananmns. @paynrodeposs! uHun B criekTpax CoJHIA U 3BE3].

4. Jlabopamopnasn paboma Ne 16 "Onpeoenenue nokazamens nperomienus cmexia”
5. Jlabopamopnasn paboma Ne 17 "Habnrooenue unmepgepenyuu u ougppaxyuu ceema”

N

Pa3zgen 5
9J1eMeHThI KBAaHTOBOI1
pusukn

Pe3yabTaTbl 0CBOCHHS YUeOHOI 1esITeIbHOCTH

IIpexmerHbIie:

J0JIZKeH YMeThb - HabmoaaTh hoTodnekTpudeckuid 3Ppdpext. OObACHATH 3aKOHbI HOTOIPdEKTA.
PaccunthiBaTh MaKCUMaIbHYIO KHHETHUYECKYIO SHEPTHIO SJIEKTPOHOB IPH (POTORIEKTPHUECKOM
addexre.

Onpenensath paboTy BbIXOJa AIEKTPOHA 110 IpaUKy 3aBUCUMOCTH MaKCUMAJIbHOM KMHETHUECKOM
SHEPrUH (POTOIIEKTPOHOB OT YACTOTHI cBeTa. M3MepsaTh paboTy BBIX0/1a AIEKTPOHA.

JAOJIZKeH 3HATh - IPUOOPHI YCTAHOBKH, B KOTOPBIX MPUMEHSETCS 0€3-MHEPIIMOHHOCTh
doroaddexra. OOBsICHEHNE KOPITYCKYISIPHO-BOIHOBOTO Jyann3mMa CBOMCTB (hoTOHOB. OObsICHEHNE
POJIM KBAaHTOBOM OINTHKHU B Pa3BUTHH COBPEMEHHOMN (PU3UKHU

Meranpeamernbie:

YMEHHE UCII0JIb30BaTh Pa3IMYHble UCTOUYHUKY JUTSl TOTy4eHHsl (pr3nyeckoi HHPpopMaluy,
OLIEHUBATb €€ IOCTOBEPHOCTH;

YMEHHE aHaJIU3UPOBATh U MPEACTABIATH HHPOPMALIKIO B PA3IUYHBIX BUIAX.

Coaep:xkanue yueOHOro MaTepuajia

1.Buemnuii gorodnexkrpuyeckuii 3pdext. Onbitel A.I'.CToneroBa. 3aKOHbI BHEIIHETO
dorordpdexra. YpaBuenue DitHireitna 1ist poroaddexra. Buyrpenuuit potorddekr, ero
cniocoOHocTH. [Ipumenenune GoTorddexra B TEXHUKE.

2. Mogeanb atoma Pezepdopaa u bopa. Yposuu sHepruu B arome. M3inydeHne v noriomeHme
sHepruu atoMoM. [IpoucxoxaeHue creKTpoB UCITyCKaHUsI U MOTJIOLIEHHs Ha OCHOBE Teopuu bopa.
3. EcrecTBeHHasi paIHOAKTHBHOCTD U ee BU/ABI. 3aKOH paJln0aKTUBHOIO pacnaja. Meroabl
PErUCTPALIMY HOHU3UPYIOIIMX W3ITy4eHUI. bruosiornyeckoe 1eicTBUE pauOaKTUBHBIX U3JTYYCHHII.

15
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4. CocTaB aTOMHBIX sijiep. OTKpbITHE MO3UTPOHA U HeliTPOHA. S epHble CriTbl. JleeKThI
MAacCcCHI. 3Hepr U CBA3HW aTOMHBIX AJCP. I[CJIGHI/IC TSKCIIBIX AACP, HCTIHAA PCAKIUA ACIICHHA.
VYnpasisiemas 1ienHas peakuus. Snepusie peaktopsl. [lomyueHne pagnoakTUBHBIX H30TOMOB U UX
MIPUMEHEHHE B MEAMIIMHE, CEJIbCKOM XO3SIICTBE.

5. Jlabopamopnasa paboma Ne 18 "Hzyuenue mpekoas 3apsiscenHvlx yacmuy no goomoepagusam’.
6. Konmponvnas paoboma ""¢puzuxa amoma u amomnozo sopa'

2
1

O06nem oOpa3oBarenbHOM Harpy3ku — 133 gac; B TOM uuncie
BCEro y4eOHBIX 3aHATHI BO B3aUMOJICHCTBUY C IpernoaBaTenem - 121 gac
Koncynpramuu - 4 yaca
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AEATEJBHOCTHU

2.3 XAPAKTEPUCTUKA OCHOBHBIX BHJOB YUEBHOW
CTYJIEHTOB

Cooepoicanue
00yueHus

Xapakmepucmuka 0CHOBHBIX U008
0eamenbHOCU CIyO0eHmos (Ha yposHe
VUeOHbIX Oelticmauil)

Dopmbl u Memoobl KOHMPOs
U OYeHKU pe3yIbmamos
OCHOBHBIX 8UO08
O0esimenbHOCMU CIYyOeHmMO8

Bsenenue

TUTAHUPOBAHUE COOCTBEHHOM NEATEIHbHOCTH JIJIsSt
JIOCTHKEHHS TIOCTaBJICHHBIX Lieei Pa3Butue
CIIOCOOHOCTH SICHO ¥l TOYHO M3J1araTh CBOU MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PECHUS,
BOCIIPUHUMATD U aHAJTU3UPOBATH MHEHUS
co0eceTHMKOB, TIPU3HABAS TPABO JAPYToro YeJI0BEeKa
Ha MTHOE MHEHHE.

YMeHue BhICKa3bIBATh TUIIOTE3bI 17151 00 BSICHEHHS
HaOII0/1aeMBIX SIBJICHHIA.

YMeHue npearatb MOJEIH SIBJICHUM.

(bpoHTaTBHBIN Onpoc,
IBpUCTHYECKas Oecena

1. MEXAHUKA

Kunemamura
OUHAMUKA

[IpencraBieHre MeXaHMUYECKOTO ABM)KEHUS Tela
YpaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUE
CKOpOCTH OT BpeMeHu. [IpencraBnenue
MEXaHUYECKOTO JBM)KECHUS Teja rpad)ukaMu 3aBH-
CUMOCTHU KOOPAMHAT U MPOEKIIUEH CKOPOCTH OT
BpemeHH. OnpeneneHre KoOopAuHaT MPOIEHHOTO
IyTH, CKOPOCTH U YCKOPEHUS Teja Mo rpadukam
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUI CKOPOCTH OT
BpeMeHH. OnpeneneHre KOOpAuHaT IPOUIEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS TeJla 0 YPaBHEHUAM
3aBUCHUMOCTH KOOPAMHAT U NMPOEKIHUI CKOPOCTU OT
BpemeHH. [IpoBenieHne cpaBHUTEIBHOTO aHAIM3a
PaBHOMEPHOI'O U PaBHOIIEPEMEHHOTO JBUKECHUM.
VYka3zaHue UCI0JIb30BAHUS IOCTYNATEIBbHOTO U
BpalllaTeIbHOTO JBUKECHHUI B TEXHHKE.
[Ipro6perenue onbiTa paboOTHI B IPYyIMIIE C
BBITIOTHEHUEM Pa3IMYHbIX COIIMATBHBIX POJICH.
Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUH 1
KOHCTPYKLUU JJIs1 KCIIEPUMEHTAIbHOTO
ornpezeNeHus] KHHEMaTHYeCKUX BETHYMH.
[IpencraBnenne nHGopMauy O BUAAX JBIKEHUS B
BUJE TAOJIUIIBI

TECTUPOBaHUE.
(G poHTaNBHBIN OIpOC,
IBpUCTHUECKas Oecena
DKcIepTHas OIICHKa
BBITTOJIHCHUS U OTIACAHHUSI
naboparopHo# paboter Nel,2
Cocrasiienne Ta0IuII

3akonwi
coxpaneHus 8
mexanuxe
Mexanuueckue
Konebanus u
60JIH bl

[IpumeneHne 3aK0Ha COXpaHEHUsI UMITYJIbCA IS
BBIYMCIICHUS] U3MEHEHUI CKOPOCTEHN TEJ MPU UX
B3anMoieiicTBusaX. M3Mepenue paboThl CUIT U
W3MEHEHUE KUHETUYECKON YHEPTUH Tea.
Brruncnenue paboThl CUT M U3MEHEHHUS
KUHETUYECKON SHEPIruu Tena.

Brrunciienne noTeHUHaNbHON YHEPTUH TEN B
rpaBUTaliMOHHOM MoJe. [I[puMeHenne 3akoHa
COXPAHEHUS MEXAHUYECKOW SHEPTUH MPH pacueTax
pe3yJbTaTOB B3aUMOJICUCTBUI TEJ
rPaBUTALMOHHBIMU CHJIAMU U CUJIAMHU YIIPYTOCTH.

DKcnepTHas OlleHKa
BBITTOJIHEHUSI U OTIMCAHHS
nabopaTopHbIX padot Ne3,4
TECTHPOBaHUE.
Cocrasienne Ta0IuIl
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Cooeporcanue
00yuenus

Xapakmepucmuka 0CHO8HBIX U008
oesimenbHOCmU CIMYy0eHmo8 (Ha YpoeHe y4eOHbIX
Oeticmautl)

Dopmbl U Memoobl
KOHMPOJISL U OYEeHKU
pesyibmamos 0CHOBHbIX
8UO08 DesIMeNIbHOCIU
CMyo0eHmos

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKA U TEPMOJANHAMUKHA

Ocnosvi
MONLEKYNAPHOU
KUHemuyeckoll
meopuu.
Hoeanvuori 2as

BrinonHenue sKCnepuMeHTOB, CITyKalluX JIs
000CHOBaHHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPHU
(MKT). Pemenue 3a1a4 ¢ mpuMEHEHHEM OCHOBHOT'O
YPaBHEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH ra30B.
Omnpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWUHU YPAaBHEHUS COCTOSIHUS
UJeaIbHOTO Ta3a.

OrnpeneneHue nmapaMmeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUH

Y IPOUCXOSIIUX MPOLIECCOB MO IpaduKkam
3aBucumoctu p (T), V (T), p (V).
DKcrepuMEHTAIbHOE UCCIIEI0BAaHUE 3aBUCUMOCTH P
(T), V (T), p (V). IIpeacrapnenue B Bujae rpadukoB
M30XOPHOT0, H300apHOT0 U U30TEPMUYECKOTO
MIPOLIECCOB.

Beruucnenue cpeiHell KWUHETUYECKOW SHEPIUU
TEIJIOBOTO ABM)KEHUS MOJIEKYIT 110 N3BECTHOM
TeMIeparype BeulecTBa. Boicka3blBaHHEe TMIIOTES AJIs
00BsICHEHUS HAOTIOAaeMbIX SBIICHUH. YKa3aHUE TPAHMUII
MIPUMEHUMOCTH MOJIENIN «HI€AIbHBIN Ta3» U 3aKOHOB
MKT

(bpoHTaTBHBIN OIpoC,
aBpUCTHYECKas Oecena
DKcrepTHas OI[eHKa
BBITIOJIHEHUS U OTIMCAHHUS
nabopaTopHbBIX paboT No5
TECTUPOBaHUE.

OcHosbl
mepmMoOUHAMUKU

N3mepenne kommuecTsa TEIIOTHI B IIpoIeccax
TeIIonepenayu. Pacuer komyecTsa TEIoTHI,
HE00XO0IMMOT0 ISl OCYILIECTBICHHUS 3a1aHHOTO
mpoliecca ¢ Teronepenayeii. Pacyer usMeHeHus BHY-
TPEHHEH SHEpruu Tell, paboThl U EPEJAHHOTO
KOJIMYECTBA TEIUIOTHI C UCIIOJIb30BAHUEM IIEPBOTO
3aKOHa TepMOAMHAMHKH. PacueT paboThl, coOBEpLIEHHON
ra3om, 1o rpaduky 3aBUCUMOCTH

p (V).

Brruucnenue paboThl raza, COBEpIICHHON U
W3MEHEHUN COCTOSIHUS 110 3aMKHYTOMY LIHKIY.
Brruucnenue KI1J npu coBepiiennu razom paboTsl B
Iporeccax N3MEHEHUS COCTOSIHUS 110 3aMKHYTOMY
uki1y. O0bsCHEHHE MPUHIUIIOB ACHCTBUS TEIUIOBBIX
ManvH. JleMoHcTpanus poiau GU3UKH B CO3JaHUH U
COBEPIICHCTBOBAHUY TEIUIOBBIX JIBUIATEIIECH.
N3noxeHne cyTu 3KOJIOTHYECKUX Mpooem,
00yCIIOBJIEHHBIX paOOTON TETJIOBBIX ABUraTeei u
MPEAJIOKEHUE TIYTH UX PELICHUs. Y Ka3aHWE TPAHMI]
IIPUMEHUMOCTHU 3aKOHOB TEPMOJAVHAMUKH. Y MEHHE
BECTH JHAJIOT, BBICIYIIMBATh MHCHHUE ONIOHEHTA,
y4acTBOBAaTh B IUCKYCCUH, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOYKY 3PCHUH.

VYkazanue yueOHbIX AUCUUIUINH, IPH U3Y4YECHUH
KOTOPBIX UCIOJB3YIOT yueOHBI MaTepran «OCHOBBI
TEPMOANHAMKI

DKcrnepTHas OllCHKa
BBITIOJTHEHUS U OTIICAHUS
npakTU4eckoi pabotsr Nel
TECTUPOBAHUE.
CocraBnenue Tabauiy
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Aepecamnule
coCmosaHUus u
¢aszosobie
nepexooul

H3MepeHne BIaxXHOCTH BO3yXa.

Pacuer xonndecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JIIsL
OCYIIECTBIICHHS IIPOLIECCa IePEeX0/ia BEIIECTBA U3
OJTHOTO arperaTHOro COCTOSIHHS B JIPyroe.
DKCHEepHUMEHTAIBHOE UCCIIEIOBAHHUE TEIUIOBBIX CBOMCTB
Belectsa. [IpuBeneHne npuMepoB KalmuIIPHBIX
SIBJICHUI B OBITY, IPUPO/JIC, TEXHHUKE.

HccnenoBanre MEXaHUYECKUX CBOMCTB TBEPABIX TEI.
[Tpumenenne GU3MYECKUX MOHATHI 1 3aKOHOB B
y4eOHOM MaTepualie mpo(ecCHOHATBHOTO XapaKTepa.
Hcnons3oBanue VHTEpHETA 1711 TOMCKA HHOPMALTUH O
pa3paboTKax v MPUMEHEHUSX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MaTEPUAIIOB

DKcInepTHas OlleHKa
BBITIOJTHEHUS J1A00OpaTOPHOH
paboThl Neb,7,
MPaKTUYECKOH paboThl No2
TectupoBanue
(bpoHTaTBHBIN OIpOC,
IBpUCTHYECKas Oecena

3. QJIEKTPOJIMHAMHUKA

Onekmpuueckoe
noie.

Brrancinenue cui B3auMOIEeHCTBHS TOYCUYHBIX
BJIEKTPUYECKUX 3apsI0B.

Brrunciienne HanpssKeHHOCTH AJIEKTPUYECKOTO MOJIs
OJIHOTO Y HECKOJIBKMX TOYEYHBIX AJIEKTPUUECKHUX
3apsI0B.

Brrunciienne noTeHumana 3aeKTPUIECKOro MoJIst
OJIHOTO ¥ HECKOJIbKMX TOYEYHBIX IJIEKTPUUECKHUX
3apsa0B. MI3mepeHre pasHOCTH MTOTEHIINAJIOB.
N3Mepenne sHEPrUum 3JIEKTPUUYECKOTO OIS
3apsHKEHHOr0 KOHAEHCATOopa.

Pa3paboTka nmaHa 1 BO3MOKHOM CXeMBbI IeHCTBUI
AKCHEPUMEHTATBHOTO OMPEAEIEHUS SIIEKTPOEMKOCTH
KOHJIEHCATOpa U AUAIEKTPUUYECKON IPOHULIAEMOCTH
BEIIIECTBA.

(bpoHTaNbHBIH OIpoC,
IBpHUCTHYECKas Oecena
DKcrepTHas OleHKa
BBITIOJIHCHHUS JTAOOPATOPHOM
paboThr Ne8,

TectupoBanue

3akonubl
NOCMOAHHO20
moka

N3mepenne MOITHOCTH 3JIEKTPUYECKOTO TOKA.
N3mepenune D/IC v BHYTpEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKA. BBINIOJIHEHNE pacyeTOB CUIIBI TOKA U
HaIpsDKEHUH Ha y4acTKaX AJIEKTPUYECKUX Lienei.
OOBsicHeHHE Ha TPUMEPE IIEKTPUUECKON 1IeTH C IBYMs
ucrtouyHukamu Toka (9/1C), B KakoM ciiydyae UCTOUYHHUK
JIEKTPUUYECKON IHEPTUU paboTaeT B peKUMe
reHepaTopa, a B KakOM — B PeKHMe oTpeduTess.
CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.
[IpoBeneHne cpaBHUTENBHOTO aHAIN3A
IIOJIYTIIPOBOJIHUKOBBIX JUOJIOB U TPHUOJIOB.
Ucnons3oBanue MHTepHeTa 1715 morcka nHGOpMaluu o
MIEPCIIEKTUBAX Pa3BUTHUS MOJIYIIPOBOJHUKOBON TEXHUKH.
Y cTaHOBKAa NPUYNHHO-CIIEICTBEHHBIX CBA3EH

DKclepTHas OLEHKa
BBITIOJTHEHUS JIA0OPATOPHBIX
pabot Ne9,10

TectupoBanue

Maenummnoie
A61eHus

N3mepenne MHAYKIIMUA MarHUTHOTO 1oJsl. Beruncienue
CHJI, IEHCTBYIONINX HA TIPOBOIHUK C TOKOM B
MarHuTHOM ToJie. Beruncienne cui, AeMCTBYIOMMX HA
AIIEKTPUYECKUN 3aps/l, ABMKYIIUACS B MATHUTHOM
none. MccnenoBanue siBIEHUN 3J€KTPOMarHUTHOM
WHIYKIHAH, CAMOUHIYKIUU.

Brruncnenue sHeprud MarHuTHOTO mojst. OObsICHEHHE
MPUHLIMIA JecTBUS 3neKTpoaBuraress. O0ObsicHeHHe
MPUHIUIIA JEHCTBUS FreHEpaTopa JIEKTPUUECKOro TOKa
1 DJICKTPOM3MEPHUTENBHBIX TPHOOPOB. OOBICHEHHE

Cocrasienne Ta0IuIl
(bpoHTaNBHBIN OIpoC,
aBpUCTHUECKas Oecena
DKcIepTHas OlleHKa
BBITOJIHEHUS 1TAO0PaTOPHBIX
pabot Nell

TectupoBanue
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pOJIM MAarHUTHOTO TOJISI 3€MJIH B )KU3HU PACTEHU,
[IpuBeneHne NpUMEPOB MPAKTUYECKOTO IPUMEHEHUS
W3YYCHHBIX ABJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.
[IpoBeaeHue CpaBHUTENHHOTO aHAJIA3A CBOMCTB
ANEKTPOCTATUYECKOTO, MArHUTHOT'O U BUXPEBOTO
aNeKTpudecKux noyeid. OObsICHEeHNE Ha IPUMEpE
MarHUTHBIX SIBJICHUH, To4eMy (PU3UKY MOKHO
pacCMaTpruBaTh KaK MCTAAUCIUILINHY

Idnekmpuyeckuu
MoK 6 cpedax

CHSITHE BOJIBTAMIIEPHOM XapaKTEPUCTUKU AUOAA.
IIpoBenenue CpaBHUTENBHOIO aHAIN3A
IIOJIYIIPOBOXHUKOBBIX JUOJOB U TPHOJOB.
Mcnonb3oBate MIHTEpHET [U1s1 TOMCKa HHPOPMAILIUU O

'Y cTaHaBIMBATH NPUYMHHO-CIIEICTBEHHBIX CBSI3H.
PaccunThIBaTh 110 3aKOHAM 3JIEKTPOJIM3A.

IIPUMEPBI IPAKTHYECKOTO IIPUMEHEHHS N3Y4YE€HHBIX
IIOJIyIIPOBOJHUKOBBIX JUOJIOB U TPAH3UCTOPOB.
[IpuMepsl IPaKTUYECKOr0 NPUMEHEHUS TAIbBAaHUKH,
raJIbBaHOIUIACTHUKU, DJIEKTPOJIN3A.

MEPCIICKTUBAX pa3BUTHUIA HOJIyrIpOBO,I[HPIKOBOﬁ TCXHHKU.

TectupoBanue
Cocrasiienue TabmuIy
(bpoHTaNbHBIN OIpoC,
IBpHCTUYECKas Oecena

dnexmpomacHumu
as UHOYKYus

BBIYMCIICHHE DHEPIMU MarHUTHOIO I10JI4,
JEMOHCTPUPOBATh JIEKTPOMAarHUTHYIO UHAYKLIHIO,
npasuio Jlenna. [IpuBoauTs nmpuMepsl NPaKTUYECKOTO
IPUMEHEHMS U3YYEHHBIX SIBJICHUH, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.

B CPAaBHEHUH DJICKTPUYECKHUE U MarHUTHBIE 11OJIA,
SIBJICHHE CAMOWHTYKIIHUH

DKcrnepTHas OlICHKa
BBITIOJTHEHUS 1TA00OpaTOPHOH
paboTsr Nel2
TectupoBanue

Cocrasienune Ta0IuIl

4. KOJIEBAHUS Y BOJIHbI

dnexmpomacHumu
ble KoebaHnus
U 80JIHbL

Habnronenne ocniorpaMM rapMOHUYECKHX
KojeOaHuil CHIIbI TOKA B IETH.

W3mepenne 37eKTPOeMKOCTH KOHASHCATOPA.
W3mepeHnne MHIYKTUBHOCTb KaTYIIKH.
HccnenoBanue siBICHUS JIEKTPHYECKOTO PE30HAHCA B
nocje10BaTeabHOM Lemnu.

[IpoBenenue aHanoruu Mexay GU3N4ecCKUMU
BEJTMYMHAMU, XapaKTEPU3YIOIIUMU MEXaHUYECKYIO U
AJIEKTPOMArHUTHYIO KOJIeOaTEIbHBIE CUCTEMBI.
Pacyer 3HaueHU CHIIBI TOKA M HAMIPSKCHUS HA
AJIEMEHTAX I MIEPEMEHHOTO TOKA.

HccnenoBanue nmpuHIUNa JeMcTBUS TpaHCPOpMATOpa.
HccnenoBanue MpuHIUTIA JEHCTBUS TeHEpaTOpa
nepeMeHHoro Toka. McnonszoBanue MHTepHeTa ais
MOMCKa HHPOPMAIIMU O COBPEMEHHBIX CITOCO0ax
nepeaayu 3JIeKTPOIHEPTUH

OcymiecTBiieHNE pauoTIepeIadud U pauoTpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TennedoHa.

Pa3BuTHe IEHHOCTHOT'O OTHOILICHUS K N3y4aeMbIM Ha
ypokax (pu3nku 00bEeKTaM U OCBaUBAaEMbIM BUIAM
nestenbHOCTH. OOBsICHEHNE TPUHIUITHAIEHOTO
pa3auyuus IPUPOABI YIPYTUX U JIEKTPOMArHUTHBIX
BOJIH. M35105k€HIE CYyTH SKOJOTHUECKUX PoOIeMm,

CBA3aHHBIX C 3JICKTPOMAarHMTHBIMHA KOJICOAHHUSIMH U

DKcrnepTHas OllCHKa
BBINOJIHEHUS 1Ta00PaTOPHBIX
pabot Nel3,14,15,16
TectupoBanue
CocraBiieHne Ta0JInIl
(bpoHTaTBHBIN Onpoc,
IBpUCTHUECKas Oecena
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BosHaMU. OOBSICHEHNE POJIH AJIEKTPOMAarHUTHBIX BOJTH
B COBPEMEHHBIX UCCIIEIOBaHUAX Beenennon

BOJIHOBASI OIITUKA

IIpuMeHeHMEe Ha IPaKTUKE 3aKOHOB OTPAXKEHUS U
IIPEIOMJIEHUS CBETA IPU PELICHUU 3a/1a4.
OmnpeneneHne CeKTpalIbHbIX IPAHULL
YyBCTBUTEIBHOCTU YEJIOBEUECKOIO IJ1a3a.

YMeHue cTpouTh U300pakeHus IPeAMETOB, 1aBaeMble
JuH3aMu. PacueT paccTosiHMSI OT JIMH3BI 10
n300pakeHus npeamera. Pacuer onTuyeckoi Cuiibl
nuH3BL. M3Mepenne (POKyCHOTO PacCTOSHUS JIMH3BL.
HcnblTanue Mojeneil MUKpOCKOIIa U TeJIECKOIa
Habmronenue siBineHust uHTepdepeHInn
3JIEKTPOMAarHuTHHIX BoJIH. Habmonenue siBinenus
TG PaKIUK 3JEKTPOMarHuTHhIX BosiH. Habmonenue
SIBJICHUS MTOJIIPU3ALIUH 3JIEKTPOMArHUTHBIX BOJIH.
N3mepenue NimHbI CBETOBOM BOJIHBI 110 PE3yJIbTaTam
HaOMroeHus siBJIeHUs nHTepdepennnu. Habnronenue
ABICHUS JUdpakuuy ceera. Habmonenne sBieHus
NOJIIpU3aLUK U auctiepcuu certa. [louck pazinuunii u
CXOJICTBA MEXY TUPPAKIMOHHBIM U AUCTIEPCHOHHBIM
CIIEKTpaMH.

[IpuBeneHre npUMepOB MOSABICHUS B IPUPOJE U
UCIOJIb30BAaHUS B TEXHUKE SIBJICHUN UHTEp(epeHIINH,
TG PaKIUK, TOJIIPU3aLUU U TUCIIEPCUN CBETA.
Ilepeuncnenne METOI0B O3HAHUS, KOTOPBIE UC-
10JI30BAHBI IPU U3YYEHUU YKA3aHHBIX SIBJICHUN

CocraBnenue TabuIl
(bpoHTaTBHBIN OIpOC,
IBpUCTHYECKas Oecena
pelieHue 3aay,
TECTUPOBAHUE

6. 9JIEMEHTbI KBAHTOBOM ®U3UKH

Habmtonenue gporoanexkrpuyeckoro 3 dexra.

Pacuer MakcUMaIbHOW KHHETUYECKON SHEPTUU
AJIEKTPOHOB MPH POTORIEKTPUIECKOM P heKTe.
Omnpenenenne paboTh! BBIX0J1a 3JEKTPOHA O TpapuKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYECKON SJHEPIUU
(OTO3TIEKTPOHOB OT YaCTOTHI CBeTa. M3mepeHue
paboThl BbIxoza 3ekTpoHa. [lepeuncienne npudbopos
YCTAHOBKH, B KOTOPBIX IPUMEHsIeTCs 0e3-
WHEPIMOHHOCTH oToddPexTa.

OOBsicHeHHE KOPITYCKYJIIPHO-BOJIHOBOTO JTyaln3ma
cBOMCTB (pOTOHOB. OOBICHEHNE POJIM KBAHTOBOM
OITUKHU B PA3BUTHH COBPEMEHHOMN (PU3MKHU
Habntoienne nuHelyaThIX ClIEKTPOB.

OOBsicHeHHE TPOUCXOXKICHUS TUHEWYATOTO CIIEKTPa
aToMa BOJIOpOJia U pa3inyusl JUHEHYaThIX CIIEKTPOB
pa3nuyYHbIX ra3oB. McciaenoBanue JIMHEHYaTOro
CIIEKTpA.

HccnenoBanue npuHIUNa padboThl JIOMHUHECHEHTHOM
namibl. Habmonenne u 0ObsiICHEHUE TIPUHITAIIA
nencrteusd jasepa. [Ipusenenue npumepos
HCIOJIb30BaHUS JIa3epa B COBPEMEHHOM HayKe U
TEXHHUKE.

TNCPCHCKTUBAX NPUMCHCHUS J1a3€pa

Hcnons3zoBanne MHTEpHETA U151 TOMCKA HHGOPMAITUH O

(bpOHTABHBIN OTIPOC,
IBpUCTHYECKas Oecena
peleHue 3aaad,
TECTUPOBAHUE
DKcrnepTHas OIICHKa
MyOJTMYHOM 3aIUTHI
WHIUBHTyJTbHBIX
MPOEKTOB, DIICKTPOHHBIX
MIPE3EHTALAMN.
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Hab6mronenue tpekoB anbga-gacTuil B Kamepe
BuiibcoHa. PeructpupoBaHue s1epHBIX U3JIYYECHUM C
MOMOIIBI0 cyeTynKa [ eiirepa.

Pacuer sneprum cBA3u aTOMHBIX SIEP.

Onpenenenue 3apsjia © MaCCOBOIO YMCIIa aTOMHOTO
SIIpa, BO3HUKAIOWIETO B PE3YyJIbTATE PAAUOAKTUBHOTO
pacrnaga. Beraucinenue sHeprum, 0CBOOOKIAOIICHCS
IpY PaJIMOAKTUBHOM pacnae.

Onpenenenue NpoayKTOB SIACPHON peaKInH.
Brruncnenue sHepruu, 0CBOOOXKTAOIIEHCS TPH
SIICPHBIX peakiusax. [lonnManue npenMynecTs u
HEJOCTAaTKOB MCIOJIb30BaHMs aTOMHOM M310KEeHNe
CYTH KOJIOTHYECKHX MPOOJIEeM, CBA3aHHBIX ¢ OMOJIOTH-
YECKUM JECHCTBUEM PAIMOAKTUBHBIX U3JTYYEHHUM.

uX QU3UYECKUM XapaKTepUCTHKaM (Macce, 3apsy,
BPEMEHH >KU3HU, CIUHYH T. [I.).

[ToHnMaHue IEHHOCTEN HAYYHOTO MMO3HAHUS MUpa HE
BOOOIIIE IS YETOBEYECTBA B LIEJIOM, a JJII Ka)KIOr0o
00yJaroIerocs JIMYHO, IIEHHOCTEH OBJIAJICHUS METO0OM
HAyYHOTO MO3HAHUS JUIS JOCTUKEHHS ycIiexa B JTI000M
BUJIE NPAKTHYECKON JEATEIbHOCTH

HpOBe,I[eHI/IC KJ'IaCCI/I(bI/IKaI_II/II/I QJICMCHTAPHBIX YaCTHII 110

7. 3BOJIIOLUSA BCEJEHHOM

Habmronenue 3a 3Be31amu, JIyHOI 1 TutaHeTamMu B
teneckon. HabmroieHne coIHeUHbIX MATEH C MOMOIIIBIO
TEJIECKOIIa U COJTHEYHOT' O IKpaHa.

Hcnonb3oBanue MHTEpHETA U1 TOKUCKA N300paskeHUi
KOCMHUYECKHX 00BEKTOB M MH(POpMALMK 00 UX
oco0eHHOCTsIX OOCyXAeHNE BO3MOXKHBIX CIICHAPHUEB
sBomonnu Beenennont. Micrions3oBanne HTEpHETA 11
MIOMCKA COBPEMEHHOM MH(pOpMAaLUY O Pa3BUTUH
Bcenennoii. Onienka nHGOpMAaIMK C TIO3UIIHH €€
CBOMCTB: IOCTOBEPHOCTH, OOBEKTUBHOCTH, MTOJTHOTHI,
aKTyaJIbHOCTHU U T. 1.

TectupoBanue.

DKcrnepTHas OLIeHKa
MyOJTUYHOM 3aIUTHI
WMHJIUBUTyaJIbHBIX
MPOEKTOB, JIEKTPOHHBIX
MPE3EHTALNM, BBICTYIUICHUI
Ha OTKPBITBIX YPOKaX,
CeMHHapax, KOH(epeHIHIX
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3. YCJIOBUS PEAJIM3AIINU ITPOT'PAMMBbI JUCITAITJIMHBI
3.1 TpeOoBaHMsI K MUHMMAJIbLHOMY MaTepHAJIbLHO-TEXHUYECKOMY 00ecnedeHH 0
Peanmuzanust mporpamMmbl yueOHOM JUCHUIUIMHBI TpeOyeT HaIW4Ms Y4eOHOTo
kaOuHeta « DU3UKM».
O6opynoBanue yueOHOro KaOMHeTa:
- MOCAIOYHBIX MECT MO KOJIMYECTBY O0yJarOIIUXCS,
-CTYJIbS,
-7I0CKa KJIacCHas;
-CTeJUIaX IJIs MOJEJIEll 1 MaKETOB;
- pabouee MecTo mperoaaBaTes;
- IEMOHCTPALIMOHHBIN CTOI;
IIpuOopsI M yCTpOKCTBA:
- 3JIEKTPOCKOT
- HAOOP 1O IIEKTPOCTATHKE
- IJIaKaThI 10 TEMaM
- ICMOHCTPAIIMOHHASI MOJEIb PAIUONIPUEMHUKA
- ICMOHCTPAIIMOHHASI MOJAEIb TPOMKOTOBOPHUTEIIS
- KOHJIEHCATOP
- 3JIeKTpoQopHas MaITuHa
- BOJILTMETPBI
- aMIIEPMETPHI
- MOJIEJIb KPUCTAJUIMYECKON PEIIETKA
- DJIEKTPOCXEMBI
- TpyOKM CHIEKTpasbHbIE
- MArHUTHI 1yTO00Opa3HbIe
- MArdMUTHI ITOJIOCOBBIC
- MAarHUTHBIE CTPEJIKU HA CTOMKAX
- peocTaThl
- pamMKa ¢ KOHTYpOM
- IPOBOJA COEMHUTEIbHBIC
- KaTyIlIKa UHIYKTUBHOCTH
- TMHAMOMETPBI
- Habop TPy30B
- HaKJIOHHAs MJIOCKOCTH
- BEChI YYBCTBUTEIIbHbBIC
- HUTSIHOW MasiITHUK
- KAMEpPTOH
- IPY>KUHHBIA MasSTHUK
- IICUXPOMETP
- bapomeTp
- pacTBOp MEIHOIrO Kyropoca
- JIMH3BI Ha CTOMKE
- ek JIabopaTtopHas
YueOHbIe HAIJISIHBIE ITOCOOMS:
- KOMIUICKTHI y4eOHO-HATTISAHBIX TTOCOOUH TI0 TUCITUTIIINHE:

28



- HHCTpyKTUBHasA Tabnuua «[IpaBuia TexHuku 0€30MacHOCTH B KaOMHETE»;

- METOJMYECKUE PEKOMEHIAIMHU TI0 BHITIOJIHEHHIO TAOOpaTOPHBIX padoT mo (hu3uke;
- METOJMYECKUE PEKOMEHIAINH TI0 BHITIOJIHEHUIO BHEAYIUTOPHON CAMOCTOSTENILHON
paboThI.

JlelicTByronas HOpMaTUBHO-TEXHUYECKAs U TEXHOJIOTUYECKas TOKYMEHTAIHUA:
- IPaBUJIa TEXHUKU O€30MaCHOCTH W MPOU3BOJICTBEHHOW CAHUTAPUHU;
- METOJUYECKUE YKA3aHUS K BBIIIOJIHEHUIO JJA0OPATOPHO- NPAKTUYECKUX 3aHATHH;
TexHruYecKue cpeicTBa 00yUEHUS:
- HOYTOYK C JHMIICH3UOHHO-TIPOTPAMMHBIM OOECII€YeHHEM U MYJIbTHMEIna
IIPOEKTOD;
-TEJIEBU30D;
- Habop kaccer DVD nuckoB no Temam
-3KpaH NPOCKIIMOHHBIN;
CreHbl, TaOIUIIb, TITAKATHI
- OnopHbI€ KOHCTIEKTHI 10 (HU3HUKE
- Mexxnynapoanas Cucrema nzmepenus (CH)
- [IpucraBku
- Oxpana Tpyaa.

3.2 UudopmanmoHHoe odecrevyeHue 00ydeHus

Ilepeyens pekomenayemMbIX y4yeOHbIX u31annid, UHTEepHeT-pecypcos,
AOIOJTHUTEIbHOM JIUTEPATYPHI

OcHognas

1. B.A. Kacesnop ®usmka 10-11. YdeOHuk mis o06meoOpa3oBaTeIbHBIX YUEOHBIX
3aBeacHUN, 2-¢ m3ganue, JJPODA, 2014 . - 416 c.

2. A.Il. PeimkeBuy dusmka. 3agaunauk 10-11 k. 16-¢ uznanwme, crep — M.:, [[PODA,
2012 r. - 188 c.

3. Hmutpuea B.®. ®usuka mna npodeccuid M CHENUATBHOCTEH TEXHUYECKOTO
npoduis — M.: O6pazoBaTebHO-U3IATEIbCKUI TEHTP «Akagemus», 2010. — 448 c.

4, HmutpueBa B.®D. Ouszuka: yaeOHUK A CTyI. 00pa3oBat. yupexkaeHui cpe. mpod.
obpazoBanus — 14-e uzz., crep. — M.: U3natensckuii neHTp «Akagemusi», 2011. — 464 c.

5. HmvutpueBa B.®. 3amaun no ¢usuke: yueOd. mocoOue mjis CTya. oOpa3oBar.
yupexaeHuil cpen. mpod. obpazoBanus / B.®. JImurpueBa.-5-¢ wu3m., crep. — M.:
N3parenbckuil neHTp «Akanemus», 2011. —363 c.

HononnumenvHas

4. I'enaenmreiin J1.O., [luk FO.U. ®usuka. YueOnuk mis 10 ki — M., 2005.

5. INenpenmreiin J1.O. Jluk FO.U. ®usuka. Yuebnuk mis 11 ka1 — M., 2005.

6. I'pomoB C.B. ®usnka: Mexanuka. Teopus OTHOCUTEIBHOCTU. DIEKTPOJMHAMUKA:
VYuebnuk mis 10 k1. 061meo0pa3oBaTebHBIX yupexaeHud. — M., 2001.

1. ['pomoB C.B. ®wuzuka: Onruka. TemnoBble sBneHus. CTpoeHHE M CBOMCTBa
BenlecTBa: YueOnuk s 11 xi. oOuieoOpa3oBarenbHbIX yupexxaenuii. — M., 2001.

8. Enoxosuu A.C. CripaBouHUK 110 (PU3MKE U TEXHUKE: YueO. mocodue Ui yqaiuxcs.

— M.: IIpocsemienue, 2005. — 224 c.
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Q. Cawmotinenko I[1.U., Ceprees A.B. COopHHK 3amad U BOMPOCH 1O ¢u3mKe: ydeo.
rmocooue. — M., 2003.
10. ®wusuyeckuil SHIMKIONEANYECKUM ciaoBaph / ['n. pea. A.M. Ilpoxopos. Pen. xom.
M. AnekceeB, A.M. bonu-bpyesnu, A.C. BbopoBuk-PomanoB u ap. — M.: Cos.
sHIMKIoneaus, 1984. — 944 c.

st npenogaBaresist
1. ®enepanbubiii 3ak0oH OT 29.11.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanumn.
2. Tlpuka3 MunucrtepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKJIECHUH (PeAepaTbHOTO roCyJapCTBEHHOr0 00pa30BATEIBLHOIO CTaHIApPTa CPEIHErO
(momHOTO0) 001IeT0 0OPA30BAHUSY.
3. Ilpuka3 MunuctepctBa o6pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHeHuil B Ilpukaz MunucrepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413
“O0 yTtBepxkaeHUU GeaepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero (IoHoro) obiero oopasoBaHus’ .
4. Tlucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKU B cdepe MOArOTOBKH PabOdmx
kagpoB u JIIO MwunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexkomeHpainuu 1o
OpraHu3alMi TOJY4YeHUs CpeAHero oOlmero oOpa3oBaHus B TpelieliaXx OCBOCHUS
00pa3oBaTeNbHbIX MPOTrpaMM CpenHero mnpodeccuoHaIbHOrO o0pa3oBaHusi Ha 0Oasze
OCHOBHOT'0 00111eT0 00pa30BaHus C y4eToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOW MPOPECCUU WM CHENUATBHOCTH CPEIHETO
po(eCcCHOHATILHOTO 00pa30BaHUS.
SJlanmay JI. ., JImpumn E. M. Kpatkuii kypc Tteopernueckoil ¢usuku. B aByx
tomax. — M.: Hayka, 1969. — T. I. Mexanuka. DnekrpoauHamuka. — 272 c.
6. Jlanmay JI. /., Jlupmmu E. M. Kpatkuii kypc Teopermueckor ¢usuku. B nByx
tomax. — M.: Hayka, 1972. — T. II. KBanToBas mexanuka. — 368 c.
7.I'pomo C.B. lllaponosa H.B. ®usuka, 10—11: Kuaura ansa yaurens. — M., 2004.
8.Kabapaun O.0., OpnoB B.A. DkcnepuMmeHTalbHbIE 3aaHus 110 pusnke. 9—11 kmaccs:
ydeOHOe ocoOue s ydanuxcst o01ieo0pa3oBaTenbHbIX yupexaeHuil. — M., 2001.
9.KacesinoB B.A. Meroauueckne peKOMEHAAIMH TIO MCIOJb30BAaHUIO YYCOHHKOB
B.A.KacesnoBa «®usuka. 10 ki1.», «®usnka. 11 ki1.» npu udydennn Gu3ukd Ha 0a30BOM
u iporiibHOM ypoBHE. — M., 2006.
10.KacwsinoB B.A. ®@usuka. 10, 11 k1. Tematudyeckoe u moypoyHoe miaHupoBanue. — M.,
2002.
11.JTabkoBckuii B.b. 220 3agau no ¢usuke ¢ pemeHUsIMU: KHUTa s ydamuxces 10—11
KJI. 00111€00pa3oBaTeNIbHBIX yupexaeHuit. — M., 2006.
12. O.M. llIBenoBa «Buabl u popmel camoctosTenbHoi padoTel ctyaenToB ['OY CIIO no
nucuuiuimae «Matematukan-M:YMII 110 JIOM, 2010.

Tembl 10K/1210B
*Anexcanap ['puropseBud CToa€TOB — pyCcCKUid (PU3HK.
*Anexcanap CrenanoBud [lonoB — pycckuil yueHblil, u300peTaTenb paauo.
* AnbTEpHATUBHAS DHEPTETUKA.
*AKyCTUYECKHE CBOMCTBA ITOJIYIIPOBOIHUKOB.
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*Anipe Mapu Amnep — OCHOBOIOJIOKHHK JIEKTPOJUHAMUKH
.*ACHHXPOHHBI} JIBUTATEIIb.

*AcTepou/ibl

.*ACTPOHOMMSI HAILIUX JHEU

.*AtomHas ¢usuka. M3oronsl. [IpuMeHenne pagnoakTUBHBIX H30TOMOB.
*bEeCKOHTAaKTHBIE METOIBI KOHTPOJISI TEMITEPATYPBHI.

* bUTIOJIIPHBIE TPAH3UCTOPBI.

*bopuc CemenoBu4 Axoom — Gu3HMK 1 M300peTaren

.*Benuyaitimme oTKpbeITHS (HUUKH

.*Buipl anexTpuyecKkux paspsaaoB. DIEKTpUUECKUE Pa3psibl Ha CiIyK0e YeoBeKa.
*Bnusinue negexktoB Ha pU3NUECKHE CBOMCTBA KPUCTAIIOB

.*Bcenennas u tTemHas Mmarepus

.I'amuneo 'anunenn — ocHOBATENb TOYHOTO €CTECTBO3HAHMS

.I'onorpadus u ee npumMeHeHUE

.»/IBrm>keHME Tena NeEpEMEHHON MAcCCHI.

Jlupakius B HAIIEH KU3HU.

«’)Kunkue Kpucrauisl.

*3akoHbl Kupxroda /i1st 31eKTpruuecKoil Lemnu.

*3aKOHBI COXPAHEHHUs B MEXAHUKE

.*3HaueHne OTKpbITH [ anunes.

*Urops BacunseBuu KypuatoB — (pu3uk, opranuzatop aTOMHOM HAyKW U TEXHUKHU
.*Hcaak HptoTOH — co3aaTenb Kiaccuueckoil Gpu3uku

.*Mcnonb30BaHNe 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

*Knaccudukanus u xapakTepuUCTUKHN 3JIEMEHTAPHBIX YaCTHUI]
.*KoHCcTpyKIIMOHHAsA IPOYHOCTH MaTepralla U €€ CBs3b CO CTPYKTYPOU
.*KoncTpykuus u Bubl 1a3epoB

.*KpuosnexrpoHuka (MUKpPO3JIEKTPOHUKA U XOJIO)

.»JIazepHbIe TEXHOJIOTUH U UX WCIIOJIb30BaHUE.

Jleonapno 1a BuHunu — yueHblii U n300peTarTess.

*MaruuTHble U3MepeHust (IPUHLIUIIBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOTO MOTOKa, MArHUTHOW MHIYKLWN).

*Maiixn @apajneit — coznaTenb yueHus: 00 3IeKTPOMAarHUTHOM TOJIE.

*Makc [limank

.*MeToa MeUYeHBIX aTOMOB

.*MeTobl HAOIIOACHHS U PETUCTPALIMK PAAUOAKTUBHBIX U3IYyYEHUN U YaCTHUIL
.*Meroasl onpeesaeHs IUIOTHOCTH

.*Muxann BacunseBud JIOMOHOCOB — y4E€HBIN YHIMKIIONIEIUCT

.*Mopenu atoma. OnbiT Pezepdopaa.

*MoJIeKyJISIpHO-KUHETHYECKas TEOPUS UACATbHBIX Ia30B
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.*MonHusa — ra30BbIA pa3psal B IPUPOJHBIX YCIOBUSIX.
*HanotexHonoruss — MeXAUCHUILUIMHAPHAS 00J1acTh QyHIaMEHTAIbHON U MPUKIATHON
HAayKH U TEXHUKH.

*Hukona Tecna: »ku3Hb U HEOObIYAITHBIE OTKPBITHS

.*Huxonan KonepHuk — co3pmarens remoueHTpUYECKON CUCTEMBI MUpPa
.*Hunwsc bop — oxaun u3 co3maresneit cCoBpeMeHHON (hHU3UKU
.*Hyxneocunres Bo BeceneHHoOM.

*O0BsicHeHHE (POTOCUHTE3A C TOUKU 3PEHUS (PUUKH.

*OnTUYECKUE SBIICHUS B IIPUPOJIE.

*OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH
[ IepeMeHHBII ANEKTPUYECKUI TOK U €r0 IPUMEHEHHE

.s[l;1ta3mMa — 4eTBEPTOE COCTOSHME BEIIECTBA

.Ilimanetsr COJIHEUHOW CHCTEMBI.

I lonynpoBOAHMKOBBIE TATYUKH TEMIIEPATYPHI.

][ I[puMeHeHne )KUIKUX KPUCTAJUIOB B POMBIIIJIEHHOCTH

.I[IpuMeHeHnE IIEpHBIX PEAKTOPOB.

I[Ipupona peppomarunerusma.

*IIpoOaembl HKOJIOTHH, CBA3AHHBIE C UCIIOJIB30BAHUEM TEIJIOBBIX MAllliH
.[Ipon3BoAcCTBO, IEpPEAAUa U UCTIOJIB30BAHUE HIIEKTPOIHEPTUU.

[ Iponcxoxnenne CoTHEUHON CUCTEMBI

.sIIbe303nexkTpruyeckuii 3pPexT ero npumMeHeHue

.*Pa3zBuTune cpeAcTB CBI3U U paauo.

*PeakTHBHBIE BUTATEIN U OCHOBBI pa0OThI TEIJIOBOM MAIIHHBI.
*PeIMKTOBOE M3ITyUECHUE.

*PentrenoBckue siyuu. ictopust otkpsitus. [Ipumenenue.

*PoxieHre 1 3BOMTIOLINS 3BE3]

.*Posp K.O.[lnOIKOBCKOTO B pa3BUTUM KOCMOHABTUKH.

*CBET — DJIEKTPOMArHuTHAs BOJIHA

.»Cepreii [1aBnoBrnu KoponeB — KOHCTPYKTOpP M OPraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMUYECKOU TEXHUKH.

*Cuibl TpeHUs

.»CoBpeMEHHas CIYTHUKOBAs! CBS3b

.»CoBpeMeHHas ¢puznueckas KapTuHa MUPa

.*COBpEMEHHBIE CPEACTBA CBA3U

*CoHIE — UCTOYHUK KM3HU Ha 3eMIIE.

*TpanchopmaTopsl.

*YIpTpa3ByK (IIOJIy4YEHHUE, CBOMCTBA, IPUMEHEHHUE).

*YnpaBisieMblli TEPMOSIICPHBIN CUHTE3

.*Y CKOpHUTENH 3apSKEHHBIX YaCTHII



.»dusnka u My3bIKa.

sduznyeckue cBorcTBa aTMOChEpHI
.*@OTOAIEMEHTHI.

*dorordpdexr. [Ipumenenue siBaenus Gororddekra.

*Xanc Kpuctuan Opcre — OCHOBONOJIOKHUK AIEKTPOMArHETU3MA.

*YepHble IbIpHI

.»[IIxaya 3nE€KTPOMAarHuTHHIX BOJIH.

*JKOJIOTUYECKHE TPOOJIEMBI U BO3MOKHBIE IYTH UX PEIICHUS
*DNIEKTPOHHAS IPOBOJAUMOCTh METAINIOB. CBEPXITPOBOAUMOCT.
*OMmunuit XpuctruanoBud JIeHI] — pycckuil Gu3uK.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIIJIMHBI

KoHTpoJib ¥ OlEeHKa pe3yabTartoB OCBOCHUSA JHCUUIUIMHBI OCYIIECTBIACTCS
MIPErnoiaBaTesieM B MPOIECCE MPOBEICHUS MPAKTHYECCKUX 3aHATUN W JaOOpaTOPHBIX
paboT, TEeCTUpPOBaHUS, a TaKXKE BBIMOJHEHUS OOYYAIOMIMMUCS WHINBUAYATBHBIX
3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaTOB 00yUYeHHust

OcBOeHHBIC YMEHHS:

onucvieams u 06vACHAMb Pusuueckue aenenus | 1€KYUUI  KORMPONb: OKCUEPTHAS  OLEHKA
U C6oiiCM6a men:IBKCHUE HEOECHbIX Tea | | 3AUIMTHI 1a0. pal. Ne 4 Ne5 Ne7
MCKYCCTBEHHBIX ~CITYTHHKOB 3eMJIH; CBOWCTBaA | PYO€IHCHbIL  KOHMPOb. KOHTPOJIbHbIC pab

ra3os, KHUJIKOCTEH U TBEPJIBIX tex; | Ne3Ne6 Ne8 Ne9

AIIEKTPOMArHUTHYIO unykuuto, | CaMoCTosTeNbHAs padoTa.

PACIIPOCTPAHEHHE  HICKTPOMATHUTHBIX  BOJH; | LIPOMEXKYTOUHAsA KOHTPOIbHAS pabora
BOJIHOBBIC ~CBOMCTBA cBeTa; wm3nyuenne wu | AmMozoeviit Konmpons: | kypc - Hmozosas
TIOTJIOIICHHUE CBETa aTOMOM; (hOoT0dh(DHEKT; KOHMPONbHAs paboma.

omauyamep TUIOTE3bl OT HAyYHbIX TEOPHil;
denlamp 6b1600b1 HA OCHOBE SKCIEPUMEHTANBHBIX | TeKyujuii  KOHmpob: SKCIEPTHAas OLEHKA
TAHHBIX HPUGOOUMb NPUMEPDL, TIOKA3BIBAIOIINE, | 3alIUTHI JIa0. pad. Ne3 Ne 5

9YTO: HAOMIOACHHUS M OKCIEPUMEHT SIBIISIFOTCS
OCHOBOI JUIsl BBIIBMJKEHUS TUIIOT€3 U TeOopuil, | Pybescuviii  konmpons  CaMoCTOSATENbHAS
MIO3BOJISIFOT IIPOBEPUTH UCTUHHOCTH | pabora.

TEOPETUYECKUX  BBIBOAOB; UTO  (pU3MYecKas
TEOpHsI AT BO3MOKHOCTh OOBSACHATH U3BECTHbIE | MM 0206blll KOHMPOTIb:

SBJIIGHUS  TOpUpPOJbl W HayuHble  (axThl, | [ kypc -- Hmozosas konmponvHas paboma.
IIPEJICKA3BIBATH €II€ HEU3BECTHBIE SIBICHHUS

Ipueooums npumepol npaKmuuecKozo Tekywuii KOHmMpOab: DKCIEPTHAs OICHKA
UCNOIb306AHUA (U3UYECKUX 3HAHUU: 3aKOHOB | 3AIIHTHI nab. pab. No 1 Ne2 Ne3 Ne7

MEXAaHUKHU, TEPMOJAMHAMUKU U JIEKTPOAUHAMUKHU Py6esicnvrii konmpons: koHTposBHBIC pad Nel
B YHEPIeTHKE; Pa3TMYHBIX puon | Ne2 Ne

AJEKTPOMArHUTHBIX HW3JIYYEHUH [UIsl pa3BUTHUS CamocrosiTenbHas pabora.

PAMO U TeIeKOMMYHHKALHIT, KBaHTOBOM (u3uky | [IPOMEKYTOUHBIE KOHTPOJIbHBIC paboTsI

B CO3JIaHUH sIEPHOM DHEPIETUKH, J1a3€POB; Hmozogvlit Konmpons:

1 xkypc -- Hmozcosaa konmpoavHas paboma.
éocnpunumams u Ha ocnoée nonyuennwix | 1EKVWUIL  KOHMPOTb: CamocrosTenbHas
3HaHuil camocmonmensno | PAOOTA.

oyeHugampUH(HOPMAINIO,  COAEpXKALIYIOCA B
coobmenusix ~CMH, UntepHere, Hayuno- | Amozoevlii Konmpon:

MOIYJISIPHBIX CTAThSIX; 1 Kypc -- HUmoeosas KOHMPOJIbHAA pa60ma.
YCBOCHHbIE 3HAHUA:

cmblen  nouamui:  GU3NYECKOEe  SIBJICHUE, Texywjuii  kKommpons: OSKCrEpTHas —OLCHKA
rHIoTesa, 3aKOH, Teopus, BemiecTBo, | 3AUMTHI 1a0. pad. Nel Ne2 Ne3 Ne6 Ne7

B3aUMOJICCTBHUE,  DJIIEKTPOMAarHUTHOE  TIOJIE, Pybesicrviit Konmpos: KOHTPOIbHBIC pad Nel
BOJIHA, ¢doToH, aToM, aTOMHOE SO, No2 Ne 3 Ne4 No5 .

WOHU3UPYIOUIUE W3JIy4eHus, IUIaHEeTa, 3Be3[a, CamocrositenbHas pabora.

ConHeyHas cucTeMa, rajlakTHka, Becenennas; IIpomMexkyTOUHbBIC KOHTPOJIbHBIE PAOOTHI
Hmozoevtit KoHmpow.

1 kypc -- Hmozosas konmponvras paboma.




cmbicn duszuueckux 6€1UYUH :CKOPOCTb,
YCKOpEHHE, Macca, Cujaa, HUMIYJIbC, padora,
MEXaHUYEeCKass SHEPrusi, BHYTPEHHSS SHEprus,

abcomoTHas TeMIeparypa, cCpenHsis
KMHETUYECKasi DJHEpPrusi 4YacTUIl  BEIIECTBa,
KOJMYECTBO TEIUIOTHI, AIIEMEHTapHBII

JIEKTPUYECKUN 3apsifl;

Tekywjuii KOHmMpOab: OSKCIEpTHAs OlEHKa
3amuThl 1a0. pad. Nel Ne 2 Ne 3

Pybesicnvlit Konmpob: KOHTpoJIbHBIE pad Nel
Ne2

CamocrosTtenbHas pabora.

[TpoMexyTo4HbIE KOHTPOJIBLHBIE PAOOTHI
Hmozoewlii Konmpoinw:

1 kypc -- Hmoeosas konmpoavnas paboma.

CMBICT  (pu3uYecKuxX 3aKOHO8 KIACCHYECKON
MEXaHHKH, BCEMHPHOTO TITOTCHHS, COXPaHCHUSI
SHEPIUH, HUMIYJIbCa M JJICKTPHUSCKOTO 3apsija,
TEPMOJIMHAMHKH, 3JIEKTPOMATHUTHOW HHIYKIIHH,
dotordpdekra;

Tekywquii Kommpoab: SKCIEpTHAS OLIEHKA
3amuThl 1a0. pad. Nel No2 No 3 No7

Pyéescnbiit konmpons: KOHTpoIIbHBIE pab Nel
No 2Ne3

CamocTosiTenpHas paboTa.

[IpomMexyTouHbIE KOHTPOJIBHBIE PAOOTHI
Hmozoswlii KoHmponv:

1 kypc -- Hmoeosas xonmponvnasa paboma.

6KIIA0 POCCUNICKUX U 3aPYOEeIHCHBIX YUEHbBIX,
OKa3aBIIUX HAWOOJbIEE BIUSHUE HA PA3BUTHE
busuky;

Texywuii  kommpons:  CaMocTOSITEIbHAS
pabora.

Hmozoswlii Konmpons:

I kypc -- Hmoeosas konmponvhas paboma.




Pe3yabTarsl popMHUPOBaHUS 00IIMX KOMIIETECHIIHIA

B X0/1¢ OCBOeHus Y /]

®opmbl U
PesyabTarsl
(0cBOeHHBIE 0BIIHE OcHoBHbIE NOKA3aTeJIN OLleHKH MeTOo/blI
pe3yJbTara KOHTPOJISA U
KOMIIEeTEHIIHH)
OlIEeHKH

OK 1. TIloHuMarp CyIIHOCTh W | - 0O0CHOB8aHUE 6blOOpa npopeccuu, Occe

COLIMANLHYID 3HAYUMOCTH CBOCH | - yuacmue 8 meponpusmusax | [lopmeonuo

Oynymeil mpodeccuu, MpoOsBIATh K | npogheccuoHanbHol HanpasieHHOCMu,

HEll YCTOWYMBEIN HHTEPEC - npoexmuposanue unousuoyanvrou | Ilpesenmayuu
mpaexmopuu npogeccuonanvrozo | Cepmudghuxam,
paseumusi CeU0emenbemao,

OK 2. Opranu3oBbIBaTh | - onpeodenerue 3aoau OeameivHocmu ¢ | Mnmepnpemayus

COOCTBEHHYIO JeSITENIbHOCTD, | YYemoM NOoCmAasieHHblX yenell U Cnocobo8 | pe3yibmamos

UCXONSl W3 LIENIA U CIIOCO0OB €€ | ux 0oCmudiceHul, oesamenbHOCuU

JOCTHKCHHS, OTIPE/ICTICHHBIX | - CcmpyKmypupoganue 3adau | obyuarowezocsi 8

PYKOBOAHTETIEM desmenvHoCmu Xo00e  BbINOJHEeHUs
- niaanuposanue CAMOCMOAMENbHOU | CaMOCMOSAMENbHOLU
OoessmenbHOCmU ¢ y4emom NOCMABIeHHbIX | pabombl
yeneu u cnocobos ux oocmudicenut, | Ilopmghonuo
onpeoesieHHbIX npenodasamenem obyuarowezocs

OK 3. Ananu3upoBaTh pabouylo | - gradenue aieopummom peutenus 3aoad u | Unmepnpemayus

CUTYaIMIO, OCYLIECTBIIATh TEKYIIUH | anaiuza KonmponbHou pabomul, pe3yibmamos

U UTOTOBBIM KOHTPOJIb, OLIEHKY U | - 66100p A0EKEAMHbBIX CUMYAYUAM MEMOO08 | 0esmenlbHOCmU

KOPPEKILIUIO COOCTBEHHOM | U cpedcme KOHMPOJia, OYeHKU U KOPPeKyuu | 00yuaroue2ocs 6
NesITebHOCTH, HECTHU | cOOCMBEHHOT OesimeNbHOCMU npoyecce 0C80€eHUs.
OTBETCTBCHHOCTb 3a pE3YyJIbTaTHl | - nposedeHue Koumponsa, oyenku u | Y/ 6 xooe
cBoel paboThI KOppeKyuu coOCmeenHOU 0esamenbHOCU, NPAKmMu4ecKux
- 8bINONIHEHUE DYHKYUOHANBHBIX | 3AHAMULL.
obsa3anHOCMel 8  paMKax — 3A0aHHOU
paboueu cumyayuu
OK 4. OcyuectBiasaTh MOMCK | - 81a0eHue Memooamu u Cnocobamu noucka | Ixkcnepmuoe
uHpopMaluy, HEOOXOAUMOHN IUIs | ungopmayuu; HabO.00eHue 8
3¢ ($eKTUBHOTO BBITIOJIHEHUS | -  Ocywjecmeienue OYeHKu 3HAYUMOCMU | Xo0e ayOumopHol

npodeccuoHaNbHBIX 3a7a4

unpopmayuu 0151 8bINOIHEHUS. NPAKMUKO-
OPUEHMUPOBAHHBIX 3A0aY,

- ucnomwzoeamue  umpopmayuu - Kax
cpedcmea  3hGhexmuenoco  8bINOIHEHUs
APAKMUKO-OPUEHMUPOBAHHBIX 3A0aY

U B8HeayoOUmopHol
CamocmosmenbHoll
pabomol, peuileHus
NPAKMuUKo-
OpPUEHMUPOBAHHBIX
3a0au

OK 5.
UH(POPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHU B
npodeccuoHaIbHOM eI TeTbHOCTH

Hcnonb3oBath

- 81a0eHUe NepCoOHANbHBIM KOMNbIOMEPOM U
nepughepuiinbiMu  yCmpoucmeamu — npu
8bINOIHEHUU 8HeayOUmopHoU
camocmosamenvHol pabomol;

- ucnonv3osanue nPOCPAMMHO20
obecneyeHus 6 peuleHul y4eOHbIX 3a0ay;

- ocywecmenenue aHanu3a U  OYeHKU
ungopmayuu c UCNOb308aHUEM
UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexHono2uti  (1eKMpoHHO-MemoouyecKue
KOMNJIeKMbl, UHmMepHem-pecypcul,

Okcnepmuoe
HabnooeHue 8
xo0e oceoenusi Y[
Hughgpepernyuposa
HHbLU 3a4em
Hopmdgonuo
IIpezenmayuu
IIpoexmui




97IeKMPOHHbIE HOCUMENU U M.O.)

OK 6. PabGoratb B KOMAaHIE,

3 dexTuBHO
KOJIJIETaMH,
KJIMCHTaMHU

oOmarecs C
PYKOBOJICTBOM,

- ocywecmenenue  83aumMooelcmeus ¢
ooyuarowumucs,  npenooasamensiMu - 8
npoyecce 06yyeHus1,;

- NposI8IeHUE KOLLEKMUBUZMA,

- gnadenue mexuonocuell 3Pppexmusrnoco
obweHus  (Mooenuposanue, OpeaHU3AYyUs
06weHus, yhpaeneHue obweHuem,
peghnexcus obwenus) ¢ odyyarowumMucs u
npenooasamensimu

Oxcnepmuoe
HabaoeHue 8
xo0e oceoenus V][

Oxcnepmuoe
HabnooeHue 8
xo0e
Gopmanuzosanmvix
06pazoeamenbHuIX
cumyayuu




