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IIporpamma y4eOHOI THCIMILTHHBI pa3paboTaHa Ha OCHOBE ®I'OC cpeanero (moaHOro) 00duIero
oOpasoBaHus (YTBEPXIEHHBIM TpruKasoM MuHHCTEPCTBA obpasoBatust ¥ Hayku PO or
17.05.2012 1. No 413) 4 Ha OCHOBE NMPUMEPHOH NPOrpaMMBI 061meo6pasoBaTeIbHOM yueOHO#H
JHCIMILTHEBI «pH3uKay IS TPO(hecCHOHATBHBIX 00pa3oBaTeIbHBIX Opranmu3auui, 0100peHHOH
HayuHo-MeToiu4ecknM coeToM LleHTpa npodeccHOHATBHOrO 00pa3oBaHHUs OT'AY «OUPO»
M PEKOMEH/IOBAHHOM JUis pealu3aldé OCHOBHOH npodeccuoHanbHON  00pa3oBaTeIbHOH
TIpOrpamMMbl CpeJIHero MpodeCCHOHAIBHOTO o6pasosanus (nanee - CII0) Ha Gase OCHOBHOIO
obuiero o6pa3oBaHMs C IOIYHEHHEM CPEIHETO obmero obpazoBanusi, mpotokon Ne 3 ot
21.07.2015 r. no cneumansrocta CI1O

20.02.04«IToxapHas 6€301MacHOCTh

Kadenpa-pazpaborunk: Komiemk HHHOBAIIHOHHBIX TexXHOJIOr i U mpeanpuHAMaTesbeTsa Bal'y

PaGouyro mporpammy, coctau: Monceesa Jlronmusia ViBaHOBHA, CTApIIMH [IPETIOAABATEND
KHUTII Bal'y

[IporpaMMa paccMOTPEeHa U 0JI00peHa Ha 3acelaHnu Kosuiepka HHHOBAIIMOHHBIX TEXHOJIOTHH U
npeanpuHuMarenbersa Bal'y

npotokon Ne 7 ot «H » OF 2015 rona

Jupexrop KUTII Bal'Y ﬂﬂi_k 10.J1. Koporonos

[TporpamMma nepeyTBepKIeHa:

Ha y4eOHBIH roj, TpOTOKOI Ne oT

Jlupextop kosutemka Bal'y 10.1. Koporoaos

[IporpamMma nepeyTBepxKICHA:

Ha yueGHBIH roj1, MpoToKos1 No oT

Jupextop kowiemka Bal'y FO.J1. Koporoaos
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1. TIACTIOPT PABOYEM POrPAMMBI YUEBHOM ANC HUIJIAHBI
®UUKA

1.1. O6aacTh NIPHMEHEHHS paboueii nporpamMMel

[Iporpamma 001e06pa3oBaTEIbLHOM yueOHON IHCLHMILTHHDI «puzuKay [peHasHaicHd
s u3ydeHus QUMK B npodeccuoHAIBHBIX 0Opa3oBaTeIbHbIX OpraHH3alHAiX, pean3yIoNnX
0Opa3oBaTeIbHYIO IPOTrPaMMy cpeaHero oduero 0Opa3oBaHMs B Mpe/ieiaX OCBOCHUA IPOTPamMMBl
[IOArOTOBKHM CTIEIMATMCTOB CPEAHETO sgepa CI1O Ha Oa3e OCHOBHOTO obuiero 0opas3oBaHus 1O
CHELMATPHOCTH TEXHHYECKOro npo¢us CPeIHEro npodeccHoHaTbHOIO oOpazoBaHus
20.02.04. «IloxkapHasi 0€30MaCHOCTBY.

1.2. Mecro y4eOHOH AMCHHIVIMHBL B CTPYKTYpe Hnporpammal MOATOTOBKH CHENHAJIHCTOB
cpe/iHero 3BeHa:

VyeOHas AMCUMIUIMHA «pH3HKA» gpjIseTcsd ydeOHBIM IPEAMETOM 00s13aTe/IbHOM
[IpeIMETHO# 0071aCTH «poGUIIBHON HAYKH» ®I'OC cpearero oowero oOpa3oBaHuUs.

1.3. lean u 3aaa4H yuefHOi JUCUMIIMHBL — TpeGoBaHns K pesyjbraram 0CBOCHHSA
y4eOHOMH IHCIHIIIHHDL:

Coiep/Kanue MporpamMmbl «hu3nKay HATIPAB/IEHO HA JOCTHKEHHE CIIC/IYIOMIHX eJieit:

e ocBOGHHWE 3HAHMI O (yHIaMEHTaTbHBIX hu3MUeCKUX 3aKOHAX H MpUHLMNAX, JeKalnx B
OCHOBE COBPEMEHHOM dusuueckoil KapTHHBI MHPa; Haubosee BAXKHBIX OTKPBITHSX B o0macT
(pU3MKHM, OKas3aBIIMX onpeensioniee BIUAHAE HA pa3BUTHE TEXHUKH H TeXHOJIOTHH: METO/Iax
HAy4YHOrO MO3HAHMUS TPHPOJBL;

« OBJAJICHAE YMEHHMAMHU MPOBOIUTH HabIFOCHHUS, TJIAHMPOBATh M BHITOIHATH JKCIIEPUMEHTDI,
BBLIIBMIaTh TUIOTE3BI U CTPOUTH MOJIE/IH, TIPHMEHSTh TOMYHSCHHBIC 3HAHMA no ¢usuxe s
OOBSICHEHHNST Pa3HOOOpa3HbIX pu3nHeCcKux gBTICHUI W CBOMCTB  BEIICCTB. IPaKTHYECKH
HCIIONMB30BaTh  (PU3MUECKHE  3HAHHUA, OlleHUBATh  JIOCTOBEPHOCTH eCTECTBEHHO-HAYYHOM
uHOpMaLIHU;

+ pasBUTHE M03HABATEIBHBIX WHTEPECOB, MHTCIUICKTYalbHbIX H TBOPUYECKHX criocoOHOCTER B
npouecce nproOpeTeHN JHAHWH M YMEHHMH TIO dusuKe C HCHOJB30BAHMCM pa3InyHbIX
HCTOYHHKOB HHOpMAIMHK H COBPEMEHHBIX uH(pOpMALIHOHHBIX TEXHOJIOTHH;

« BOoCHHTAHME YOEXKIEHHOCTH B BO3MOXKHOCTH [HO3HAHUS 3aKOHOB TNPUPO/IbI, UCIIOJIB30BAHHS
jocTUKeHui (Qu3NKKM Ha Ormaro pazBUTHS yeJIoBEUYeCKON IUBHIIM3ALNU] HE0OX0,IMMOCTH
COTpY/HHYECTBA B MpPOLECCE COBMECTHOTO BBIMIOJIHEHUS 3a]1a4, YBAKMTEIBHOTO OTHOLICHHSA K
MHEHHIO OIIMOHEHTa IIpH 00CyKIEHUH npodJieM eCTECTBEHHO-HAYYHOTO  COACPIKaHHs
FOTOBHOCTH K MOPATbHO-ITHYECKOH OICHKE HCIIOJIL30BaHMsT HAYUYHBIX JOCTUIKEHNUI, YYBCTBA
OTBETCTBEHHOCTH 3a 3alIUTY OKpYIKAtOIIEH CpeJibl:

« HCIOIB30BaHHE MPUOOPETECHHBIX 3HAHWH W YMEHWH JUld PCIICHHA IPAKTHUECKAX 3a/1a'
[OBCEIHEBHOM KM3HH, 00ECICUCHHU Ge30MacHOCTH  COOCTBEHHOW  KH3HH. palnoHAIBHOTO
IPUPO/IOTIOIB30BAHUSA U OXPAHBI OKpYJKalolei cpe/ibl 1 BO3MOIKHOCTH IIPUMEHCHUSA 3HAHUH 11pU
pelIeHAN 3a/1a4, BOSHUKAIOLIUX B nocneayoue npodeccHoHaIbHOU e TeTIbHOCTH.

OcBoeHHe CcOAepXKaHus yueGHOW AMCIMILIMHLL «pu3nka» obecneunsacT JIOCTHIKEHHE
CTYJIEHTaMH CIeIYOIIMX Pe3y.IbTATOB:

* JIHMHOCTHBIX!



~ YYBCTBO TOPJAOCTH M YB&XKEHHA K HCTOPUM M JIOCTHKCHHSIM OTEUeCTBEHHOH (hu3nuecKon
HayKu; (DM3MUECKH IPaMOTHOE MOBEJEHHE B MPO(ECCHOHATBHOH NEATENBHOCTH H OBITY MpHU
oOpaleHnu ¢ TpuOOpaMu U yCTPOHCTBAMHU]

~ TOTOBHOCTb K IMPOJOUKEHHIO OOpa30OBaHWs W TOBBILIEHHS KBAIH(HUKALUK B n30paHHON
npo(eCcCHOHAIBLHOMN JIEATEIBHOCTH H 0OBEKTHBHOE OCO3HAHUE POJIA (U3MYECKHX KOMIIETCHIHM
B 3TOM;

~ yMEHHE HCIO/b30BaTh JOCTHKEHHS COBPEMEHHOH (U3MYECKOH HAayKH U (u3uecKux
TexXHOJIOIMi JUIS TIOBBIIEHHS COOCTBEHHOrO MHTE/LIEKTYalIbHOrO Pa3sBUTHS B BbHIOpPaHHOH
npodeccnoHanbHOH AeATETHHOCTH,

~ yMEHHe CaMOCTOSTENBHO HOOBIBATH HOBBIE Ui ceOst (H3MUECKUE 3HAHMA, MCIOJIb3YH JUIA
3TOTO JIOCTYIHbIE HCTOUHUKH HHPOPMALIMH;

— yMeHHe BBICTPanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOMICHUSA B KOMaH/I€ 1O

pereHuio 00IIMX 3a/1ay;

— yMEHHME YIpPaBJIATh CBOCH MMO3HABATEIbHOM JESTe/IbHOCTBIO, IIPOBOIUTH CaMOOLICHKY YPOBH
cOOCTBEHHOTO HHTE/IIEKTYAIBHOI0 PasBUTHS:

e MeTanpeJIMeTHBIX:

— MCIOJIb30BAaHME PA3JIMYHBIX BHIOB I103HABATEIbHON ASSTEIBHOCTH Ul PEIICHHA (GU3MUECKUX
3a7a4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMs (HAOMIONCHHMS, ONMCAHMS, HIMCPCHHA.
IKCIIEPUMEHTA) JUIsl H3yYeHHUs Pa3IMYHBIX CTOPOH OKPYKAOMIEH ACHCTBUTEIbLHOCTH:

—  HCIOIB30BAHME OCHOBHBIX  MHTEIUIEKTYalbHBIX  OIEpalMid: [OCTAHOBKHM  3aJ1a4H,
GopMy/IMpOBaHHs THUIOTE3, aHAlM3a W CHHTE3d, CPaBHEHMS, 00001IeH)sA, CUCTEMAaTH3allnu,
BBISIBJICHUS [IPHUMHHO-CIIEJICTBEHHBIX CBSi3ed, TMOMCKA aHaJIoroB, (GOpPMYTHPOBAHHA BHIBOJIOB
JUIsSE M3YYEHHS Pa3IMYHBIX CTOPOH (DU3HUECKHX OOBEKTOB, SIBIICHUH M IIPOLECCOB, C KOTOPHIMH
BO3HHKAET HEOOXOAUMOCTh CTAJIKUBATHCS B IPO(heCCHOHATbHOH chepe:

— yMeHHe TeHEePUPOBATh HEH U ONPEIEIATh CPEICTBA, HEOOXOAMMBIC UL UX peal3alini;

— YMEHHE HCII0JIb30BaTh Pa3IMYHbIe MCTOYHMKH JUIA T10JTy4EHHUS buznueckoi uHMOpMALIKH,
OLIEHHBATH €€ JIOCTOBEPHOCTD;

— yMeHHE aHAIM3UPOBATE U IIPEJICTABIATH MH(POPMALIKIO B Pa3IMYHBIX BUAX;

—  yMeHHe TYOJIMYHO TPEJACTABISTH PE3yJbTaThl COOCTBEHHOrO HCCIEAOBAHMS, BCCTH
JMCKYCCHH, JOCTYMIHO M TapMOHMYHO codeTas cojepxkanue H  (HopMmbl npejicTaBIseMon
uH(popMaInu;

* IpeMeTHBIX:

— cOpPMHPOBAHHOCT TIPEJCTABICHUH O POIM M MecTe (H3NKH B COBPEMEHHON Hay4HOM
KApTHHE MHpa; NMOHMMaHHE (HM3MYECKOH CYIIHOCTH HaOo1aeMbIX BO BeesleHHOM sBJICHHH,
ponu usukk B HOPMUPOBAHMM KpPYro3opa W (yHKUHOHAIBHOH TPaMOTHOCTH HeJIOBEKa LA
peLICHHS TPAKTHYECKUX 3a/1a4;

—BJlaJleHHe OCHOBOTIOIAralOMUMH (PH3NUYECKUMHU TOHATHUAMH, 3aKOHOMEPHOCTAMH, 3aKOHAMM H
TEOPHSIMHU;

- YBEPEHHOE HCTOJIb30BaHHe PH3HUECKOM TEPMHUHOIOTMU K CHMBOJIUKH:

— BjaJeHHe OCHOBHBIMH METOJAMH HAYYHOTO [O3HAHMS, HCTIONB3YEMBIMH B  (u3HKe:
HaOIII0IEHNAEM, OITMCAaHHEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

— yMeHus 06pabaThiBaTh pe3yIbTaThl U3MEPeHUit, 0OHapyKUBATh 3aBUCUMOCTD

MeKy (BU3NUECKUME BETHYNHAMH, OOBACHATH MOJIy4CHHBIC PE3yIbTaThl U JIEIATH BHIBOBI:

— cOpMHUPOBAHHOCTH YMEHHUS PelIaTh QU3MIECKHE 3a/1a4H;

— c)OPMHPOBAHHOCTh YMEHHs MPHMEHSATB TMOJIYYEHHbIE 3HAHWS Ul OOBACHEHHSA YCIIOBUH
MpoTeKaHus (U3MUECKUX SBICHHI B NPUPOJE, NPOPEcCHOHATPHOH chepe u Uil TIPHHATHS
PAKTHYECKHX PEIICHUH B MOBCEIHEBHOM KU3HU;

— ¢(pOpPMUPOBAHHOCT COOCTBEHHOH TO3UIHH TIO OTHOLICHHIO K ¢buznyueckoi MHMOPMALIHH,
I10JIy4aeMOM M3 pa3HbIX HCTOYHHKOB.



1.4. Koin4yecTBO 4acoB HA OCBOEHHE MPOrPaMMbI Y4eOHOH THCUHILIHHBI
MakCHMAaJIbHOH yueOHO# Harpy3ku oOyuarorerocs - 181 vacos, B TOM 4HcIIe:
00sI3aTENbHOI ayIMTOPHOI YueOHO# Harpy3ku oOydatomerocs - 12 1 4acos;
caMocTosITeNNbHOM paboThl o0ydatomerocs - 60 qacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHON JIUCHUILTUHbBI

2.1. O6bem yuedHoii AMCUHIIHHBI H BHbI y4e0HOH padoThI

Bu yue6Hoii paborbl O0BeM HacoB
MakcHMa/IbHAasi yueOHasi HAarpy3Ka (Bcero) 181
Ob6s3aTe/IbHAS AyUTOPHAsH y4eOHas HArpy3Ka (Bcero) 121
B TOM YHCJIE:

JIEKIIUHA 41
n1abopaTopHbIe PabOTHI 40
MPaKTHYECKHUE 3aHATUA 40

CamocrosiTebHas paboTa obyuaromerocs (Bcero) 60
B TOM 4HUCIIE:

caMoCTosITeIbHAs paboTa MO MOATOTOBKE pedeparToB M HHIMBHIyaTbHBIX 20
[IPOEKTOB

BHEAyAHTOpHAs CaMOCTOSATE/IbHASA pabota 40
WUrorosas arrectauus B popme IK3aMeHa
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJ10B VYEBHOM JAEATEJBHOCTH

CTYJAEHTOB
Coaep:xanue XapaKkTepUCTHKA OCHOBHBIX BH/IOB /IeSITEILHOCTH CTYICHTOB (na
o0yueHHust ypOBHE Y4eOHBIX el cTBHiIi)
Beenenne VMeHHss ~TOCTAaHOBKH  Ueled  JeATe/IbHOCTH,  IJIaHHpPOBaHHA

COOCTBEHHOMN JIeSTEIBHOCTH JUISl JOCTHXKEHHS TOCTABIEHHBIX LeeH, |
TIpeABHICHHUS BO3MOXKHBIX Pe3yIbTaTOB 3THX NeHCTBUM, OpraHu3alnu
CAMOKOHTPOJIS ¥ OLIEHKH [OJIy4E€HHBIX PE3YIbTATOB.

Pa3puTHe CIOCOOHOCTH SICHO M TOYHO W3j1ararte CBOH MbICIIH,
JOrMYecKd OOOCHOBBIBATH CBOK) TOYKY 3PCHHs, BOCIPHHHMATL H
AHATM3UPOBATh MHEHMSI COOECEJHMKOB, IPH3HABas MpaBo JpYroro
yeJI0BEeKa Ha HHOE MHEHHE.

[Ipousseienne M3MepeHns (U3NUECKUX BETMUYHH M OLCHKA IPaHUIIbI
IOTPEIIHOCTEN U3MEPEHHUH.

[IpescTaBieHHe FPAHULIBI TTOTPEITHOCTEH H3MEPEHUH MPH TOCTPOCHHH
rpaukos.

YMeHHe BBICKa3bIBATH THIOTE3bl IS OOBSCHEHMS HaOII01aeMbIX
ABJICHUH.

Y MeHue npeuiaratb MOJIEIH SBJICHUH.

YKa3aHHe rPaHull TIPUMEHHUMOCTH (PH3HYECKUX 3aKOHOB.

U3n0keHre OCHOBHBIX ITONOKEHHI COBPEMEHHOH HayuHOW KapTHHBI
MHpa.

[IpuBe/ieHNEe NIPUMEPOB BIMSHHS OTKPHITHH B (pM3MKe HA Nporpece B
TEXHHUKE H TEXHOJIOIMH ITPOU3BOJICTBA.

Wcnosns3opanue MHTepHeTa VIS OMCKa HHPOpMALIU

1. Mexanuka

Kunematuka

[IpeacTaBieHHE MEXAaHHUYECKOro /IBHKCHHA Tena ypaBHCHHAMH
3aBUCUMOCTH KOOPJAMHAT U TMPOEKIMEN CKOPOCTH OT BPEMEHH.
[IpeacraBieHre  MEXaHWYECKOTO  JABHIKCHHs  Teja rpaduxkaMu
3aBHCUMOCTH KOOPMHAT U MPOEKIUEH CKOPOCTH OT BPEMEHH.
OmnpejieieHHe KOOPAUHAT MPOUAEHHOTO IIyTH, CKOPOCTH U YCKOPCHHSA
Tesa 1o rpaguKam 3aBUCUMOCTH KOOPIMHAT U IPOCKIUH CKOPOCTH OT
spemenn. OrnpeneseHne KOOPAMHAT MPOHICHHOIO IyTH, CKOPOCTH H
YCKOPEHHs Tejla 110 YpaBHEHHUSIM 3aBUCHMOCTH KOOPAUHAT TTPOEKIIHMH
CKOPOCTH OT BPEMEHH.

[IpoBenenue CPaBHHUTEILHOTO aHalu3a pPaBHOMEPHOIO u |
PaBHOIEPEMEHHOI'O JIBUKEHHUH.

VKa3zaHWe MCIIOJIB30BAHUS TOCTYNATEJIbHOIO M BpallaTe/IbHOTO
JBH)KEHHUH B TEXHUKE.

[IpuoGpeTerne onbita padoThl B IPYIIE C BBITOJHCHACM Pa3THIHBIX
COIMATBbHBIX POJIEH.

PaspaboTka BO3MOXKHOM CHCTEMBI JeHCcTBUH M KOHCTPYKUMH UL
SKCIIEPUMEHTAIBHOTO ONPE/IeICHHS KHHEMATHYECKUX BEJITHH.

)




[NpeacTapienne MHGOPMALUH O BUIAX JBUKEHUS B BH/E TAO/HIIbI

3aKOHbI COXPaHEHHS
B MEXaHHUKE

[IpuMeHeHHe 3aKOHA COXPaHEHHS HMIy/Jbca JUIs  BBIYHUCICHHA
M3MEHEHHH CKOpOCTel Tell IPH UX B3aUMO/CHCTBUSAX.

M3smepenne padoThl CHII U H3MEHEHHE KHHETHYECKON YHEPIUH TeIa.
Beruncaenne paboThl CHIT U H3MEHEHHs KHHETHYeCKOH SHEPruH Tena.
BpruuciieHue NOTEHIMAIbHON SHEPIHH T€/1 B TPaBUTAlMOHHOM TI0JIE.
Omnpe/iefieHHe NOTEHIHATBHON YHEPTHHU YIIPYTO ne(OpMHUPOBAHHOIO
TeJa 1o U3BECTHOM AedopMaliiy U KECTKOCTH Tella. .
[IpuMeHEHHe 3aKOHA COXPAHEHWsl MEXaHMYeCKOH DHEpruu TpH
pacyerax pe3yJbTaTOB B3aUMOJCHCTBHH TEI I'PaBHTALMOHHBIMA
CHJIAMH M CHJIAMH YIIPYTOCTH.

VkaszaHue rpaHull IPUMEHHUMOCTH 3aKOHOB MEXaHUKH.

Vka3anue  y4eOHBIX  JAMCHUMILIMH, IPH  H3YYEHHH  KOTOPBIX
UCTIONIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OcHOBBI WneansHblil ra3

MOJICKYJIAPHO# BhINoHEeHHE IKCTIEPUMEHTOB, CIYKalUX JUI 0O0CHOBAHMUS

(hU3MKH U MoJteKyAspHo-kuHeTideckoit Teopun (MKT).

TePMOIMHAMHKH Pemenue 3a1a4 ¢ IpUMEHEHUEM OCHOBHOTO YPAaBHEHHS

OcHOBBI MOJIEKYJISIPHO-KHHETHUECKON TEOPHH I'a30B.

MOJIEKYJISIPHOR Omnpe/ie/ieHHe MApaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUN Ha

KMHETHYECKOH OCHOBAHUH YPABHEHUSI COCTOSHUS H/ICATTBHOIO Irasa.

TEOPUH. OmnpezenieHHe NApaMeTPOB BELIECTBA B Ta3000pasHOM COCTOSHHH
[POMCXOISIIMX TIPOLEcCoB 110 rpadukam 3asucumocts p (1), V(T).p
(V).
DKCIEePUMEHTAIbHOE HCCIIEIOBAHNE 3aBUCHMOCTH P (T), V(T).p (V).
[IpeacTaBiaenue B BUAE rpaduKoOB H30XOPHOI0, H300apHOTO
M M30TEPMHUYECKOTO MPOIECCOB.
Beruncienue cpejiHeil KHHeTHYECKOH YHEPrHH TEIUIOBOrO JABHKCHHUS
MOJIEKYJI TIO U3BECTHOM TeMIlepaType BelecTBa.
BbICKa3bIBAHHE THIIOTE3 [UIS 00BSICHEHHs HAOIIOAAEMBbIX SBJICHHH.
VKa3zaHHe TIPAHMIl [PUMEHHMOCTH MOJEIM «HICATBHBIH Ta3» |
sakoHOB MKT

OcHOBBI M3MepeHne KOJINYECTBA TEIUIOTHI B IIPOLEccax TeMIonepe/iatm.

TePMOJMHAMMKH PacyeT KOJIMYECTBA TEIUIOTHI, HEOOXOJAUMOI0 JUIs OCYIICCTBICHUA

3aJaHHOr0 Tpolecca ¢  Teruonepenaved. Pacdyer  M3MeHEHMs
BHYTpEHHE OSHepruu Tei, pabOThl M IEPEJaHHOr0 KOJHYeCTBa
TEIIOTHI ¢ HCII0JIB30BaHUEM IIEPBOTO 3aKOHA TEPMOIMHAMHUKH.

PacyeT paGoOTEI, COBEPIIEHHOM ra3oM, 10 rpaduKy 3aBHCHMOCTH

p (V).

Briuucienue paboThl raza, COBEPUICHHON MPH W3MEHCHMH COCTOSIHISA '
o 3amMkHyToMy nukity. Berauciaenne KIIJI npu coBepiiueHun rasom
paGoThl B Mpolleccax M3MEHEHHMs COCTOSHHS 110 3aMKHYTOMY HHKIY.
OObsicHEHHE IPUHIUIIOB JAHCTBUSA TEILUIOBBIX MAlllUH.

JlemoHCTpalUst poiu (U3MKM B CO3MaHUM W COBEPHICHCTBOBAHMH |
TETJIOBBIX ABUTATEJICH.
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VI3/105KeHMe CYTH 9KOJIOTHUECKHX TpodiieM, 00yCIOBIeHHBIX paboToM
TEIUIOBBIX JBHIraTeIeH U NpeUIOKEHUE TTYTH UX PCIIEHH.

VkazaHue TPaHull TIPUMEHHMOCTH 3aKOHOB TEPMO/IMHAMHKH.

VMEeHHe BECTH JHAJOr, BBICIYIIMBAaTHL  MHEHHE  ONMOHCHTA,
y4acTBOBAaTh B JUCKYCCHH, OTKDBITO BBIpAKaTh M OTCTaHBATE CBOIO
TOUKY

3peHU.

VkazaHue y4eOHbIX TUCUUIUINH, IPH U3Y4CeHHH KOTOPBIX HCIOB3YIOT
yueGHbIiH MaTepHan « OCHOBBI TEPMOAMHAMUKHY

CBoiicTBa MapoB, KUAKOCTEH, TBEPIBIX TEIL

M3mepeHue BIaKHOCTH BO3/1yXa.

PacyeT KojMuecTBA TEILUIOTHI, HEOOXOJMMOIo sl OCYIIECTBICHHA
Tmpolecca IMepexo/a BEIeCTBA W3 OHOTO arperaTHOro CoCTOAHUA B
Jpyroe.

JKCIEPHMEHTATBHOE HCCIE0BAHUE TENIOBBIX CBOMCTB BEIICCTBA.
[IpuBe/IcHUE TIPUMEPOB KAIHUISIPHBIX SBICHMI B ObITY, HPHPOIE,
TeXHHKE. '
WccneqoBanue MeXaHHYECKHX CBOWCTB TBepiblx Tell. [lpumenenne
(usmyecKuX ~TOHATHA M 3aKOHOB B y4eOHOM — MaTepuaie
Mpo(eccCHOHAIbHOTO XapaKTepa.

Vcnonbsosanue VIHTepHeTa Uls MOMCKa HHQOpPMAMK O pa3padoTKax
1 IPUMEHEHHSIX COBPEMEHHBIX TBEP/IBIX X aMOP(QHBIX MaTEPHAIOB

3.D7eKTpoIMHAMHUKA

JNeKTpoCcTaTUKa

Bblunc/ieHHE CHJ  B3aHMOJEHCTBHSL  TOYEUHBIX  SJIEKTPUYECKHX
3apsJI0B.

BblykclieHHe HANpSUKEHHOCTH IEKTPHYECKOro IOIsi  OJHOro M
HECKOJIbKHUX TOUEUHBIX JIEKTPUYECKHX 3apsJI0B.

BpulicieHue  MOTEHLHMATa  IEKTPUYECKOrO  I0Jis  OJHOTO |
HECKOJIbKMX TOUEYHBIX IEKTPUYECKHX 3apsanoB. M3mepenne pasHOCTH
MOTEHIMATIOB.

V3MepeHue  SHEPrUM  DJIEKTPHYECKOTO  [OJs  3apsKEHHOro

KOH/IEHcaTopa.
Bblunc/ieHHe  SHEPruU  BJICKTPHUYECKOro  Mojis  3apsiKeHHOI'O
KOH/IeHCcaTopa.
PaspaboTtka Ij1aHa 5| BO3MOKHOM CXEMBbI JIeHCTBHI

JKCIEPUMEHTAIBHOTO OIPEACTICHH 3JIEKTPOEMKOCTH KOHJEHCATOPpA H
IlH3JIeKTpH'-{€CI{0f‘I MPOHHUIIAEMOCTH BEIICCTBA.

Hponeneﬂue CPaBHHUTEJILHOTO aHa/Ii3a IpaBUTALlHOHHOI'O H
3JIEKTPOCTATHYECKOTO IIOJICH.

[TocTOsIHHBIN TOK

Vi3mepeHre MOIIHOCTH 9JIEKTPUUECKOro Toka. Vismepenne 2J1C "
BHYTPEHHET0 COMPOTHBIIEHNS UCTOYHHKA TOKA.

BrInoJIHEHHE pacyeToOB CHIIbI TOKA M HAIPSUKEHUH Ha ydacTKax
IMEKTPUUYECKHX Lierneil. OObACHEHHE Ha TIPUMEPE HICKTPHUICCKOH LemH
¢ aByms uctounukamu Toka (DJIC), B KakoM cCilydae HCTOYHHK
EKTPUUECKOH SHEPrun paboTaeT B PeKUME IEHEepaTropa, a B KakoM
— B peXKHME 110TpeOUTEIS.

—
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Omnpejernenye  TeMIEpaTypbl ~ HUTH  HaKa/lMBaHUS. N3mepenne
3JIEKTPUYECKOT0 3apsjia /ICKTPOHa.

CusiTHE BOJIBTAMIIEPHON XapaKTEPUCTHKU JHOA.

[IpoBeieHre CPaBHUTEILHOTO aHATH3a MOTYNPOBOAHUKOBBIX 1MO/I0B
1 TPHOJIOB.

Ucnosns3oBanue MHTEpHETA /I TOMCKA HHPOPMALIMH O MEPCIIEKTHBAX
pa3BATUSA NOJIYIPOBOAHHKOBOH TEXHHKH.

VeTaHOBKA NPHUMHHO-CIIE/ICTBEHHBIX CBS3EH.

MaruuTtHble siBjieHHs VI3MepeHue HMHIYKUHH MArHuTHOIO IOJIA.
BeudclieHne CHJI, JSHCTBYIOLIMX Ha TPOBOJHMK C TOKOM B
MarHUTHOM I10JIE.

BblypClIeHHe CHJI, JIGHCTBYIOIIMX HA  JIEKTPUUCCKHIl  3apsl.
JIBMOKYLIMHCA B MArHUTHOM I10JI€.

Uccnenopanue SIBIICHU I 3IEKTPOMArHHTHOH WHJIYKIHH,
CaMOMHIYKILIHH.

BelumclieHHe SHePrUH MarauTHOIO OIS,

OObACHEHHE TPUHIIMIIA ICHCTBUS AJIEKTPOIBUTATEIA.

OOBsCHEHHE TIPUHIHIA JACHCTBHA reHepaTopa IEKTPHICCKOro ToKa 1
IEKTPOU3MEPUTENBHBIX IPHOOPOB. OOBICHEHHE NPUHIKMIIA JeHCTBUS
Macc-crieKTporpada, yCKOPHTEIEH 3apsiKeHHbBIX YaCTHIL.

OGbsiCHEHHE POJM MAarHHTHOTO Mot 3eMIH B IKH3HH pacTeHuH,
KMBOTHBIX, YE/IOBEKA.

[IpuBeseHHE MPHUMEPOB IIPAKTMYECKOTO MNPUMEHCHHUS H3YHCHHBIX
SIBIIEHUH, 3aKOHOB, TPUOOPOB, YCTPOHCTB.

[TpoBesieHne CPABHUTEIBHOTO AHAIN3A CBOUCTB JIEKTPOCTATHYCCKOTO,
MArHMTHOI'O U BUXPEBOTO JIEKTPUUECKUX TOJIEH.

OO6bsiCHEHWe Ha TPEMEPE MATHUTHBIX SIBJIEHHH, noyemMy Gpu3nKy
MOYHO paccMaTpuBaTh KaK METaUCIHILIHHY.

1. Konebanus

U BOJIHBI
MexaHuyeckue McceoBaHie 3aBHCMMOCTH TIEpUHOja KoJIeOaHWi MaTeMaTH4eCKOro
KoJjebanus MASITHHKA OT ero JUTHHBI, MAcChl M aMILTHTY/Ibl KOJIEOaHHH.

HccrnieqoBaHUE 3aBUCHMOCTH MEpHOjIa KoaedaHui rpysa Ha MpyKUHE
OT €ro Macchl M JKECTKOCTH MpYXKHHBI. Bpryucienue mnepuojia
KoneOaHMii MaTeMaTHYeCKOTO MasTHHKA 10 HM3BECTHOMY 3HAUCHHIO
ero JUTHHbIL. BblumcieHde mepuoja Kojaebanui rpysa Ha MpYKHHE 110
H3BECTHBIM 3HAYEHHSIM €0 MACChI H JKECTKOCTH NPYKHHBI.

BripaboTka HaBBIKOB BOCHPUHUMATD, AHAJIM3UPOBATD,
rnepepabaTbiBaTh U HPEABABIATH HHOPMALMIO B COOTBETCTBHM C
[OCTABJICHHBIMY 3a/1a4aMH.

[TpuBe/IcHHE MPEMEPOB aBTOKO/Ie0ATE IbHBIX MEXaHHIECKUX

cucreM. IIposenenne kiaccHHUKaLui KOIeOaHNH.

Vrpyrue BoJHbI V3MepeHne JUIMHBI 3BYKOBO# BOJIHBI 110 pe3y/ipTaraM
Ha0M01eHuH HHTEP(EPEHIIMH 3BYKOBBIX BOJIH.

Habmozienne U oOBbSCHEHUe ABJIeHUi HHTephepeHIMU U A} pakinu
MEXaHUYECKUX BOJIH.

[IpencraBneHue obnacTedl NMPUMEHEHHUs yJIbTPa3ByKa W MCPCICKTHBLI
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ero HUCIIOJIb30BaHHA B pas3/IHYHBIX o0nacTsx HayKd, TCXHHKH, B
MEOHIIHHE.

Hanoxenue CYTH AKOJOIHYECKHX HpOﬁHEM, CBA3dAHHBIX C
BO3/IeHiCTBMEM 3BYKOBBIX BOJIH Ha OPraHH3M YeIoBCKa

DIIeKTpOMarHUTHLIE
KoJieOaHus

HabmoaeHue oCI/IOrPaMM FapMOHHYECKHX KOIeOaHUN CHIIbI
TOKa B LIETH.

M3mepenue JIIEKTPOEMKOCTH KOHJIEHCATOpa. M3mepenue
MH/IyKTHBHOCTb KaTYIIKH.
UccrenoBanue SBJICHUS HIEKTPHUUECKOr0 pe3oHaHca B

I10CJIeI0BATEIbHOM 1IETIH.

[lpoBeseHue  QHAJIOTHM  MEKAY  (QU3HUYCCKMMM  BEIHYMHAMH,
XapaKTepH3YIOLIMMH  MEXaHHYEeCKYI0 M DJICKTPOMAarHUTHYIO
KoJsiebareIbHbIE CUCTEMBI.

PacueT 3HA4YeHUH CHUJIbI TOKA U HAMPS/KEHHs HA 3JICMEHTaX LEIH
IIEPEMEHHOT0 TOKA.

WccreoBanie MPUHIUIA JeicTBrs Tpanchopmatopa. Mecienosanue
NPUHIIAIA JeHCTBUS TeHepaTopa NepeMeHHOro ToKa.

Ucnonb3osanue MHTEpHETA UIS TOUCKA HHPOPMALIHH O COBPEMEHHBIX
crnoco0ax mepeiaym IEKTPOIHEPrHU

JnekrpoMaruuTHple | OcylnecTBIeHME pauonepeaud M pajuonpueMa. Wccanenosanue

BOJIHBI CBOWCTB 9JIEKTPOMArHHTHBIX BOJH €  IOMOIIIO  MOOMIBHOTO
TenedoHa.
Pa3BuTHE LEHHOCTHOTO OTHOIICHHMS K M3y4aeMbIM Ha ypOKax (u3nKH
00BEKTAM H OCBaMBaeMbIM BUaM JesTelbHOCTH. OObsICHEHUE
MPHHIMITHAIBHOTO PAa3/IH4s IPUPOJIBI YIPYTHX M HIEKTPOMAarHHTHRIX
BOJH. M3/0KeHWe CYTH SKOJOTMYECKHX MpoOIeM, CBS3aHHBIX C
3IEKTPOMArHUTHBIMH KOJICOQHHUAMH U BOJTHAMH.
OObsiCHEHHE POJIM  JJIEKTPOMArHUTHBIX  BOJH B COBPEMEHHBIX
uccnenoBaHusx BeeneHHOM

5. Onruka

| [Ipupona cera

[TpuMeHeHHe Ha IPAKTUKE 3aKOHOB OTPAKEHHS U IPEIOMIICHHA

CBETA IPH PellIeHUH 3a/1a4.

Onpenenenue CNEKTPATBbHBIX rpaHuil YyBCTBUTEJILHOCTH
YeJI0BEYECKOro Iiasa.

VMeHHe CTPOUTH H300pakKeHUs TIPEJAMETOB, 1aBaCMbIC THH3aMH.
PacueT paccTosHUS OT JIAH3BI 10 H300paKeHHst IpeIMeTa.

Pacyer ONTHYECKOH CUIIBI JIMH3BL.

U3mepenue GOKYyCHOTO pacCTOSHHS JTHH3BL.

HcnplTanke MoJIe/ie MUKPOCKOTIA U TEICCKOIIA.
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BosHoBBIE CBOHCTBA
cBera

Hab:moieHue sBjIeHus HHTepPEPEHIIHH JICKTPOMarHUTHBIX BOJIH.
Habaroenue sBieHEs THQPAKIKK 2IEKTPOMAarHUTHBIX BOJTH.
HabaroieHue SB/IEHUS MOJIIPH3AIMU JICKTPOMArHUTHBIX BOJIH.
M3mMepeHue JUTMHBI CBETOBON BOJIHBI 110 pe3yIbTaTam HaOIrOIeHAS
aprnenns nHTepdepenimn. HaGirosenue sBieHus 1UQPaKLUK CBETA.
HabmojeHue sBJIeHHs Toaspuzamuu u jucrepcuu csera. llowmek |
pasnuMuMii ¥ CXOACTBA MEXJY IM(PPAKIMOHHBIM M JUCTICPCHOHHBIM
CIIEKTPaMH.

[lpuBejieHHe MPUMEPOB MOSABJICHUS B IIPUPOJIE M HCIOIL30BAHUA B
TexHUKe SBJICHUH MHTephepeHInH. Mudpakiuy, NoIIpUu3alnu #
aucnepcun  cBeta. llepeumcrnenue MeETOJOB [MO3HAHMS, KOTOPBIC
MCIIOIB30BAHb] IIPH U3YYEHUH YKa3aHHBIX ABJICHUH

6. DIIeMEHTBI
KBAHTOBOM
(u3uKH

KsanToBas ontuka

Ha6monernue doTosekTpudeckoro dpdexra. OObICHEHHE 3aKOHOB |
CTo/eTOBA HA OCHOBE KBAHTOBBIX TIPE/ICTABJICHHUIA.

PacyeT MaKCUMaIbHOM KHHETHYECKOH SHEPIHH 3JICKTPOHOB IIPH
doroanexkrpudeckoM rdpexTe.

Omnpenenenue paboThl BBIXOJA MEKTPOHA 10 TpaduKy 3aBUCHMOCTH
MaKCHMaJIbHOM KHHETHUECKOH SHEepruu (OTOIEKTPOHOB OT HACTOTHI
cera. M3Mepenue paboThI BBIXO/IA HJICKTPOHA. .
[lepeuncienne nPUOOPOB YCTAHOBKH, B KOTOPBIX NPUMCHSACTCH
Ge3uHepLUHoHHOCTD hoTodddeKTa.

OOBICHEHHE KOPITYCKYJISIPHO-BOIHOBOTO yaln3Ma CBOACTB (OTOHOB.
OGbsSICHEHHE POH KBAHTOBOHM ONTHKH B PA3BUTHM COBPEMEHHOH
(bU3UKH.

dusuka aroma

HaGmronenne TMHERYATHIX CIIEKTPOB.

PacueT 4acTOThI M JUTMHBI BOJIHBI HCIIyCKAEMOTO CBETa IIPH MEPEXO/Ie
aToma BOJIOpO/ia U3 OJIHOTO CTALMOHAPHOTO COCTOAHUA B IpYTrOe. .
OObsICHEHHE MIPOUCXOMKICHUS JTHHEHYATOro CIEKTpa aToMa BOAOpOAad
¥ pa3IM4us TMHEHYaThIX CIIEKTPOB Pa3/MYHBIX ra30B.

WccenenoBanue TMHEHYATOrO CIIEKTpa.

HccneoBanye NpUHIMNA paOOThI TIOMUHECIIEHTHOM J1aMIIbl.
HabmroaeHue 1 0ObACHEHHE TPUHIMIIA JAEHCTBHA J1azepa.

[TpuBeieHNe MPUMEPOB UCIIOJIb30BAHMUS Jla3epa B COBPEMEHHOM

HAyKe U TEXHHUKE.

Wcnonp3oBanue MHTepHeTa 17151 oucka HHGOpMAIMK 0 NEPCIIEKTHBAX
IPUMEHEHH J1asepa

duzuka  ATOMHOTO
aapa

Habmoienne Tpexos anbga-4acTuil B kamepe BuiibcoHa.
PerncrpupoBaHue SAEPHBIX HM3JIYYEHHH C IOMOUIBIO CUCTYMKA
['eiirepa.

PacyeT SHEPTUHU CBSI3M ATOMHBIX AJIEP.

Onpe,t[eﬂerme 3apsja H MAacCOBOI0 4YHCJIa aTOMHOI0  sapa,
BO3HHUKAIOLIETO B pe3yibTare pa,ELHOElKTHBHOE'O pacnana.
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BblyuceHHE JHEPrUH, OCBOOOMKIAIOMICHCS TPU  paHOAKTHBHOM
pacnaje.

OnpejiesieHne TPOAYKTOB SIEPHON PEeaKIUH.

BhIYHC/IEHHE SHEPTUH, OCBOOOKIAIOIIEHCS IPH S/ICPHBIX PCAKIIHAX.
[MoHMMaHHe TPEHMYIIECTB H HEJOCTATKOB MCTIOMb30BaHMs aTOMHOM
SHEpPrMM W HMOHM3MPYIONIMX HM3JIy4eHMA B  MPOMBIIICHHOCTH,
MEIHIIHHE.

M3nokeHHe  CyTH  3KOJOTMYECKHX — [PoOIeM.  CBA3AHHBIX €
GHOJIOrMYECKUM JICHCTBHEM PaJIMOAKTHBHBIX H3J1y4eHHUH.

[TpoBenenne  KiaccubHKalmMu  JJIEMEHTApHBIX  4acTHIL 1O HX
(u3MYeCKMM XapaKTepHCTHKaM (Macce, 3apsaiy. BPEMCHH IKH3HH.
CIUHY U T. 11.).

[TonuMaHue LEHHOCTEH HAYYHOTO MO3HAHHS MHpa HE BOOOIIE UL
yeoBeYeCTBA B IEIOM, a JUis KakKIOro o0yd4aromerocs JIU4HO,
[leHHOCTEH OBJIAJIEHUS METOJOM HAY4YHOI'O MO3HAHUSA JUIA TOCTH/KCHHA
ycriexa B JIF000M BHJIE IPAKTHYECKOH JeATEIbHOCTH

7. DBomouus

Bcenennoi
Crpoenue u Ha6:moieHue 3a 3Be31aMu, JIyHOM! u IJIJaHeTaMK B TEJIECKOIL. _
pa3BUTHE Hab6:10/1eHie COIHEYHBIX MATEH ¢ MOMOIIBIO TEIeCKOIa ¥ COIHEYHOIO
Bceenennon JKpaHa.

Ucnonb3oBanue MHTepHeTa /Ul MOMCKAa H300paKEeHHH KOCMHUECKAX
00beKTOB U uH(OpMALIUK 00 UX 0COOEHHOCTSIX.

OGCyKJeHWe BO3MOXKHBIX — CLCHApHEB  JBOMIOUMH  BeeseHHOM.
Ucnonb3oanue MHTepHETA /U1 IOHCKA COBPEMEHHON HH(OpMAINK O
passutin Beenennoil. Ouenka HHQOPMALMHK € MO3HIMH ¢ CBOKCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJHOTBL, aKTYaTbHOCTH H T. 1.
IBOMIOLHS 3Be3/1. | MIoTe3a MPONUCXOKICHNSA CONHEYHONH CHCTEMBI.
BelUMC/ICHHE JHEPIHH, OCBOOOKIAIOMICHCsS TPH  TEPMOAACPHBIX
peaxuusx.

dopmyipoBKa MPOOIEM TEPMOAICPHOH YHEPIETHKH.

OObsiCHEHUE BIUSHMUS COTHEYHOM aKTUBHOCTH Ha 3EMIIIO.

[ToHuMaHHe POJIM KOCMHYECKHX MCCJIEJIOBAHUH, HMX HAy4yHOro H
HKOHOMHUECKOT0 3HAYEHHS.

OGCysKIeHHe COBPEMEHHBIX THIIOTE3 O TPOMCXOKACHUN COTHEUHOH
CHCTEMBI.
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4. YCJOBHSI PEAJIM3ALIMY YUEBHON JUCIHUIINHDBI

4.1. TpeboBaHHS K MHHHMA/IbHOMY MaTePHAIbHO-TEXHHYECKOMY o0ecTrieYeHH 0
Peanm3auuss y4eOHOW JMCUMIUIMHBI  TpeOyeT —Halu4us yueGHoro kabunera (GU3MKH;
71a00paTopHi.

O6opy,/loBanKe y4eOHOro kabuHeTa: JIeMOHCTPAIMOHHOE 110 Pa3/Ie/iaM.
TexHuyecKHe cpeacTBa OOydeHHs: HOYTOYK, MPOEKTOp, JKpaH, HabOp JEMOHCTPAIHOHHBIX
(UIBMOB 110 pasjienam.

4.2. Undopmannonnoe odecnedenne 00y yeHus

[lepeueHb PEKOMEHIYEMBIX YYEOHBIX M3JaHMH, HHTEPHET-PECYPCOB. JIOTIOJTHUTEIbHOM
JIHTEpaTyphI

Pexomenayemasi quTeparypa

OcHoBHBbIE HCTOYHHKH:

1. ®usuka. 10 xiace. Msxumes . $1., Byxopies B. B. YueGuuk s o6ieodpasoBaTeIbHbIX
yupexienuii. bazosbiil n mpoubHbIi ypoBHH. — M.; I1pocsemenue, 2014, 23 — u3x.,

400 c.: un.- ISBN 978-5-09-021137-6.

7 Ousuka. 11 wiacc. Mskumes . 5., ByxosueB b. b., Hapyrun B. M. VueOHHK 4
00meo6pa3oBaTebHbIX  yUpexkieHni. basoBeid  H npopunbHei  yposHH. — M.
ITpoceienne, 2014, 23 — u3z., 400c.: (4) . ni. — (Knaccudeckuit Kype). — ISBN 978-5-09-
022777-3.

3. Kypc ¢usuku ¢ npumepamu pemenns saxad: B 21. T.1: yuebuuk/ T. U. Tpopumosa, A. B.
®upcos. — M.: KHOPYC, 2015 — 584¢. ISBN 978-5-406-00339-8

4. Kypc GpM3MKM ¢ IpUMEPaMH PelleHus 3a1a4: B 2T. T.2: yuebuuk/ T. U. Tpopumosa, A. B.

®upcos. — M.: KHOPYC, 2013 — 378 ¢. ISBN 978-5-406-04427-8

dusnka. 3anaunnk. 10 — 11 knaccsl. Peivxesuu A. [1. 17 — e u3., crepeorui. — M.:

Tlpoda, 2013 — 192¢.: ni. — (3anaunnku «JIpodu»). ISBN 5-7107-7052-3

n

JlonoJHUTeIbHbIe HCTOYHHKH:

1. ®usuxa. Ilunckuit A.A., Ipaxosckumit ['. 0. YueOHHK 11 CTYACHTOB CPCAHETO
npodeccuonanpHoro obpazopanus. M.: POPYM: UH®PA . 2013 — 560c.: un.-(Cepus
«ITpodeccnonansroe odpazosanue») ISBN 5-8199-0043-X (DOPYM)

2. dusuxa. 10-11 kracest. ILT. Caenko, B. C. Jlaniomenkos, O. B. Kopuynosa u ap — M.:
Ipocsemmenue, 2014 — 160 ¢. ISBN 978-5-09-022791-9

HuTepHeT- pecypenbl:

www. booksgid. com (Books Gid. DnekTponnas oudmmoreka).

www. alleng. ru/edu/phys. htm (OGpasoBatesibble pecypest MnTepnera — dusuka).
https/fiz.1september. ru (y4eOHO-MeTOIMYECKas ra3eTa «Duznka).

www. n-t. ru/nl/fz (HobGeneBckue naypearsl o Gusuke).

www. nuclphys. sinp. msu. ru (xepnas pusuxa B Mutepuere).

www. college. ru/fizika (IToarotoska k EID).

www. kvant. mecme. ru (Hay4HO-TIONY ISPHBIA GH3MKO-MATEMATHYCCKHI XKy pHAI
«KBant»).

8. www. yos. ru/natural-sciences/html (ecTecTBEeHHO-HAYHUHbIH JKypHAI JUTS MOJIOIEHKH
«ITyTh B HAyKy»).

=F S ra il ) R
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5. KOHTPOJIb 1 OIIEHKA PE3VJbTATOB OCBOEHMSI YYEBHOU

JAUCHUITJIMHBI

KoHTpOb M OlEHKA pe3yIbTaroB OCBOEHHMS Y4eOHOH JMCLMILIMHBL  OCYHICCTBILACTCSH
[pernojiaBaTenieM B TPOLiECCe MPOBEICHHMS TPAKTHYCCKUX 3aHATHH M nabopaTopHbIX padorT,
TECTUPOBAHHA, @ TAKXKE BBHITIOJTHEHUS O0YYalOUIMMHCA HWHIMBHIYalbHBIX 3aJaHUH, IIPOEKTOB,

UCCIICIOBAHHH.

Pe3yabTaThl 00y4eHHSA
(0cBOCHHBIE YMEHHSI, YCBOCHHbIE 3HAHHS)

@opMbl H METOAbI KOHTPOJIA H
OLEHKH Pe3yJibTaTOB 00yYeHH

CdopmupoBaTh Npe/ICTABICHHH O POJIM H MECTe dhu3nKu
B COBPEMEHHOH HAy4yHOHW KapTWHE MHpa, IOHHUMATh
Du3MUECKYI0  CYIIHOCTh HabmomaeMbiX Bo Bcenennok
gBIEeHUH, posib (QU3MKKH B (OPMUPOBAHMM Kpyrosopa u
(YHKIIMOHATBHON I'PAMOTHOCTH YellOBEKa JUISl PELICHHUS
MpaKTUYECKHUX 3a/1a4;

~BJIa/ICTh OCHOBOIIOJIATaOIHMHA (bu3HHeCKUMHU
TOHSTUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TCOPHSAMH,

- YBEPEHHOE MCIO0/Ib30BaHNe (H3MUECKOH TEPMHHOIOTHH
| ¥ CUMBOJIMKH; '

— BJIAJIeTh OCHOBHBIMH METOJIAMH HAY4HOI'Q IMO3HAHHA,
HCIIOJIB3YEMBIMH B ¢JH3HKCZ HaOMIOAeHHEM, ONHCAHUEM,

| I3MEPEHHUEM, IKCIIEPUMEHTOM,

—  ymerb o0OpabaTbiBaTh  pe3yNbTaThl — M3MEPEHHH,
00HapyKUBATh 3aBHCUMOCTD

MEXKLY (HU3NUECKUMH BEJIMYHMHAMH, 00BACHATh
MOJIYYEHHBIE pe3yabTaThl U

JlenaTh BbIBOJIBL:

— copMHpOBaTh YMEHHS pelmaTh GU3MIECKUE 3a/1a4u;

| — chopmupoBaTh yMEHHS [PUMEHSTH TIOJTYyYCHHBIC

3HAHUS U1 OOBSCHEHHS  YCIIOBHM  IIPOTCKaHHA
du3MuecKUX SBIEHHH B NPUPOJIE. npodeccuoHaIbHOM
chepe M JUIS TpPHHATHS NPAKTHYECKUX PELICHUH B
IIOBCEIHEBHOM KHU3HH,

— chopMHPOBATE COOCTBEHHYIO MO3UIHIO 110 OTHOIICHHIO
K (usuyeckoil nHOOpPMALHHK, MOIYYaeMOHl U3 PpasHbIX
HCTOYHHKOB.

IK3aAMCH.
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