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1. MACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIIUILIAHBI

1.1 O01acTh NPUMEHEHUs] MPOrPaMMbl, 001AsI XapaKTePUCTHKA y4eOHOH
TUCHMILTHHBI

[Iporpamma  yueOHOM  AMCHMIUIMHBI  SIBJIIETCA ~ 4YacThl0  OCHOBHOM
npodeccuonanbHoit oopazoBarenbHoi nporpamMmbl CITO-TITICC3 no cnenuanbHOCTH
TexHuueckoro mpoduist 22.02.01 Mertamiyprus 4epHbIX METaJIOB.

Conepxanue nporpamMbl «PU3MKa» HAMPABICHO HA JTOCTUKEHUE CIEAYIOIIUX
HHeJien:

* OCBOEHHWE 3HAHWN O (PYHIAMEHTAIBHBIX (PU3UYCCKUX 3aKOHAX W MPUHITUTIAX,
JeKAIUX B OCHOBE COBPEMEHHOUN (DM3MUECKOW KapTHUHBI MHUpa; HanOoJiee Ba’KHBIX
OTKPBITUSAX B 00JIacTH (PU3HUKHM, OKA3aBIIUX OMPEIECIAIONICe BIMSHUEC HAa Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUU; METOJIaX HAYYHOTO MO3HAHUS TTPUPO/IBI;

* OBJIQJICHUE YMEHUSIMU MPOBOJAUTH HAOJIOACHUS, IJIAHUPOBATh U BBITIOIHSTH
AKCIEPUMEHTHI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJEIU, TPUMEHSTH MOJYy4YCHHBIC
3HaHMS MO0 (PU3UKe 7151 OOBCHEHUS PA3HOOOPA3HBIX (PU3MUECKUX SBJICHUIA U CBOWCTB
BEIIIECTB;  MPAKTUYECKH  HUCIOJIb30BaTh  (DU3MYECKHWE  3HAHUS;  OIEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(OpMAIIUK;

* pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B mpolecce MPUOOPETEHUS 3HAHMM W yMEHUH 10 (U3UKE C
UCIIOJIb30BAHUEM  pA3JIMYHBIX HCTOYHUKOB HWHGOpPMAIMM W  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

* BOCIUTAHUE YOEKJICHHOCTH B BO3MOKHOCTU TMO3HAHUSI 3aKOHOB MPUPOJbI,
UCIIOJIb30BAaHUSL  JOCTH)KEHUM (QU3MKM Ha OJlaro pa3BUTUS  YEJIOBEUECKOU
UMBUJIM3ALMM; HEOOXOJUMOCTH COTPYJIHHUYECTBA B IIPOLIECCE COBMECTHOIO
BBITIOJTHEHUS 3aJlay, YBAXXUTEJIBHOIO OTHOIICHWS K MHEHHUIO OIMOHEHTa MpHU
O00CYyXXJIeHUH TpOOJEM €CTECTBEHHO-HAYYHOIO COJEp)KaHUs; TOTOBHOCTU K
MOPaJIbHO-3TUYECKON OIIEHKE MCIOJIb30BaHUSI HAY4YHBIX JOCTH)KCHUH, YyBCTBa
OTBETCTBEHHOCTH 32 3alIUTy OKPYXAIOIIECH Cpebl;

* HCMOJB30BAHHE TMPUOOPETCHHBIX 3HAHUW W YMEHHH [JIl pEIICHUs
MPAKTUYECKUX

3aJa4 IIOBCEIHEBHOM JKM3HH, oOOecIieueHHsT O€30MacHOCTH COOCTBEHHOU
JKW3HU, PAlMOHAJIBLHOTO MPHUPOIONOJIb30BAHUS U OXPAHBl OKPYXAKOIIEH Cpeabl U
BO3MOXXHOCTh TNPHUMEHEHUsS 3HAaHUW TPU pELICHUH 3a7a4, BO3HUKAIOIIUX B
nocieayoueil npopeccuoHanbHON AeITEIbHOCTH.

B ocHoBe yueOHOM agucuuruinHbl «®du3ukay JEKUT YCTaHOBKA Ha
dbopmupoBaHue y 00y4aeMbIX CUCTEMbI 0a30BbIX MOHATHN (DU3MKU U TIPEACTABICHUN
O COBPEMEHHON (PU3MUECKON KapTHHE MUPA, a TAK)KE BBIPAaOOTKA YMEHUN MPUMEHSThH
dbuznyeckre 3HaHUS Kak B MPOGECCHOHAIBHOM JEATEIbHOCTH, TaK W JJISI PelIeHUs
JKU3HEHHBIX 3a7a4y. MHOTHE MOJIOKEHUSI, pa3BUBaeMble (DU3UKOU, pacCMaTPUBAIOTCS
KaK OCHOBA CO3/aHUSl M HCIOJb30BaHUS WH(POPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
texnonorui (MKT) — onmHoro w3 Haumboyiee 3HAYUMBIX TEXHOJOTHUCCKUX
JIOCTUKEHU COBPEMEHHOMN LIMBUITU3ALINH.

@®u3nkKa JaeT KI0Y K NOHUMAaHWK) MHOTOYHMCIICHHBIX SBJICHUN U MPOLECCOB
OKPYXaIOIIEro MuUpa (B €CTECTBEHHO-HAYYHBIX OOJACTSIX, COIMOJIOTHUH, SKOHOMUKE,

4



A3bIKE, JIUTEpaType u np.). B pusuke GopMupyroTcss MHOTHE BUJIBI JI€ATEIBLHOCTH,
KOTOpbIE UMEIOT MEeTalpeAMEeTHbIA XapakTep. K HUM B mepByto odepeab OTHOCSTCS:
MOJIeIMpOBaHUE OOBEKTOB U MPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB TTO3HAHUS,
CUCTEMHO-UH(POPMALIMOHHBIN aHanu3, (GOpMyIUpPOBaHUE TUIOTE3, AaHAJIU3 U CHUHTE3,
CpaBHEHHUE, OOO0OIlEHHE, CHUCTeMATHU3alusl, BBISBIICHHE NPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, MOMCK aHAJOroB, YIpaBieHUE OObEeKTaMu U Tpoueccamu. MIMeHHO 5Ta
JTUCIHUIUIMHA TTO3BOJISIET TO3HAKOMHUTH CTYJEHTOB C HAYYHBIMU METOJaMU TO3HAHMUS,
HAYYUTh UX OTIUYATh THIIOTE3Y OT TEOPHH, TECOPHUIO OT SKCIIEPUMEHTA.

du3zuka  UMEeT  OYeHb  OOJBIIOE W BCEBO3PACTAIOIIEE  YHCIIO
MEXIUCIUTUTMHAPHBIX CBS3CH, MPHUUEM Ha YPOBHE KaK MOHSATUITHOTO ammapara, Tak u
uHCTpyMeHTapusi.  CkazaHHOe  TO3BOJIIET  paccMaTpuBaTh  (U3UMKY  Kak
METaJUCLHUIUINHY, KOTOpas MPENOCTaBIsAeT MEXAUCUUIUIMHAPHBIM SI3bIK  JJIs
OTKCaHUsl HAYYHOU KapTUHBI MUPA.

®dusuka ABIAETCS CUCTEMOOOPa3yoIUM (PAKTOPOM ISl €CTECTBEHHO-HAYUHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIeXKAaT B OCHOBE COJIEp/KaHUs
XUMHUHM, Ouosioruu, reorpaguu, acTPOHOMHUU ¢  CIEUUATBHBIX JIUCIUILIUH
(TexHUYECKasi MEXaHUKa, JIEKTPOTEXHUKA, SJIEKTPOHUKA U JIP.).

VYueOHnas qucnuminHa «du3nkay co31aeT yHUBEpCalIbHYIO 0a3y Uil U3yYeHUs
o01IenpoecCUOHANBHBIX U CHELMAIBHBIX IUCUUIUIMH, 3aKjIabiBas QyHIAMEHT AJIs
MOCJIEYIOIIEr0 0OY4YEeHHs CTYJEHTOB.

OOmnanass JOTMYECKON CTPOMHOCTBIO M OMHUPASICh HA SKCIEPUMEHTAIbHBIE
¢daktbl, ydyeOHas aucuuiuinHa «®DPusuka» QopMuUpyeT y CTYIAEHTOB MOMJIUHHO
Hay4HOE€ MUpOBO33peHne. Ou3nka sABIsSEeTCS OCHOBOU yYEHHUS O MAaTEPUATIBHOM MHUPE
U pelaeTr mpoOIeMbl 3TOT0 MUpa.

1.2 MecTo y4e0HOM JMCUHUILIMHBI B CTPYKTYpe OCHOBHOM
npogdeccnoHaILHON 00pa30BaTeIbHOM MPOrPaMMbI

VYyeonas mucummmaa OY (.10 ®@usuka sBisieTcss o0meoOpa3oBaTebHON U
OTHOCUTCS K 00111€00pa30BaTeIbHOMY ITUKIY YYEOHBIX TUCHHUIUIMH IO BBIOOpPY U3
00s3aTENBHBIX MPEIMETHBIX 00JIaCTEH.

1.3. lesau u 3agaum IUCHUIVIMHBI — TPeOOBAHMS K Pe3yJIbTaTaM OCBOCHUSA
TUCHUNITIHHBI

OcBoeHMe cojaep)kaHUsl y4eOHOM MHCITUILIMHBI 0OECTIeYMBaeT JIOCTHIKCHHE
CTYJ€HTaMHU CJIEAYIOIIUX PE3yIbTaTOB:

Juunocmmuoie

. YyBCTBO TOPJOCTH U YB@XEHUS K HCTOPHUM U JIOCTIKEHUSM
OTEYECTBCHHON (M3MUecKod Hayku; (U3MYECKH TpamMOTHOE TIOBEJICHUE B
npo(ecCUOHANBbHON JEATeTbHOCTH W OBITY TpH OO0pallleHud ¢ [pudopaMu U
YCTPOWCTBAMHU;

. TOTOBHOCTh K  TPOJOJDKEHUIO  O0Opa3oBaHMS W TOBBIMICHUS
KBATM(PUKAIMA B HM30paHHONW TPO(ECCHOHATBLHON NESITEIHbHOCTH M OOBEKTUBHOE
OCO3HaHUE poJIn (PU3MUECKUX KOMIIETEHIIUHN B 3TOM;

. YMEHHE UCIOJB30BaTh JOCTHXKEHUSI COBPEMEHHON (PU3NYECKON HAyKH U
(Gu3NYECKUX TEXHOJOTMM JJisi TOBBIIIEHUS COOCTBEHHOTO MHTEUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTBHOM eATeTbHOCTH,



. YMEHUE CaMOCTOATENIbHO JI00BIBATH HOBBIE MJIsi ce0s Quznueckue
3HAHMS, UCTIOJB3YS U1l 3TOTO JOCTYITHbIE HCTOYHUKU UH(DOpMAIUK;

. YMEHUE BBICTPanBaTh KOHCTPYKTHMBHBIE B3aUMOOTHOIICHUS B KOMaHJE
MO pEUICHUI0 O0IIKX 337124,

. YMEHHUE YNPaBJIATh CBOCH MO3HABATEIbHOUW NESITEIbHOCTHIO, POBOIUTD
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYalbHOTO Pa3BUTHSI;

MemanpeomemHuwle

. WCITOJIb30BAHUE PA3TMYHBIX BHUJIOB MMO3HABATEIBHOU JCATEIHHOCTH IS
pemeHuss (PU3MYECKUX 3a]ad, TPUMEHEHHE OCHOBHBIX METOIOB TMO3HAHUS (
HAOJIOICHNS, OMHCAHWS, W3MEPEHHUs, SKCIEPUMEHTA) IJIs H3YYEHUS Pa3TMIHBIX
CTOPOH OKPYKaIOUIEN JECUCTBUTEIBHOCTH;

. WCITOJIb30BAaHNE OCHOBHBIX WHTEJUICKTYaJbHBIX OIEpaIiuii: MOCTaHOBKH
3amauu, (GOpPMYIHPOBAHMS TUIIOTE3, aHAIM3a W CHUHTE3a, CpPaBHEHUs, 000OIICHWMSI,
CUCTEMAaTHU3AllMH, BBISBICHUS NMPUYMHHO-CIIEJCTBEHHBIX CBS3€H, MOMCKAa aHAJIOTOB,
dbopMyIMpOBaHUS BBIBOJOB JJIi M3YYCHHUS PA3IUYHBIX CTOPOH (PU3MUYECKHUX
OOBEKTOB, SBJICHUM M TMPOIECCOB, C KOTOPHIMHU BO3HHMKAET HEOOXOJAUMOCTh
CTaJIKUBAThCS B MpodecCUuoHaNbHOM cdepe;

. yMEHUE TeHEePUPOBATh UJICH U OMPENEISATh CPEICTBA, HEOOXOUMBIE IS
WX pealn3alluy;

. YMEHHUE WCIOJIb30BaTh PA3JIMUHbICE HWCTOYHUKH I TOJTYyYCHUS
dbuznyeckoit nHGoOpMaIrHU, OIIEHUBATh €€ JOCTOBEPHOCTH;

. YMEHHUE aHAJU3UPOBATh W MPEJCTABISATH MUHPOPMAIUIO B Pa3IMUHBIX
BUJIAX;

. yMEHHUE  TyOJUYHO  MPEACTaBJISITH  PE3yJbTaThl  COOCTBEHHOTO

WCCJICTIOBAHMsI, BECTH TUCKYCCHH, TOCTYITHO M TAPMOHUYHO COUYeTasi COoAep)KaHHe U
(dbopmbI TpecTaBIgIeMON HH(DOpMALUY;

npeomemHtule

. chOpMHPOBAHHOCTh TMPEJCTABICHUN O poiu U Mecte (GU3UKUA B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa; TMOHUMaHuWe (U3HYECKOM CYIIHOCTH
HaOoaemMbIx Bo BeenenHol siBnenuid, poiu Gusuku B GOPMUPOBAHUM KPYT030pa U
(GyHKIIMOHATIBFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI MPAKTHUYECKUX 3a/1a4;

. BJIa/ICHUE OCHOBOITOJIATAIOIIUMU buznueckuMu MOHSTUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMH; YBEPEHHOE UCIIOJIb30BaHNE (PHU3NIECKON
TEPMUHOJIOTHH W CUMBOJIUKH;

. BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHUS, UCIIOIb3YEMbIMU
B (pusnke: HAOIIOICHUEM, OTUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;
. yMeHue o0pabaTbiBaTh pe3ysibTaTbl M3MEPEHUN, OOHAPYKUBAThH

3aBUCUMOCTh MEXAy (U3UYCCKUMH BCIIMYMHAMH, OOBSICHATH IOJIYYCHHBIC
pe3yabTaThl U JENaTh BHIBOIBI,

. c(hOpMHPOBAHHOCTH YMEHHS pemiaTh (U3NUECKUE 3a1a4H;

. cOPMHUPOBAHHOCTh YMEHUS TPUMEHSTh TOJYYCHHBIC 3HAHUS IS
OOBSICHEHUS  YCJIOBHM  MpOTeKaHWs  (DU3MYECKUX  SIBJICHUHM B  MOpUPOJE,
npodeccuoHanbHON  cpepe W IA  OPUHATHS NPAKTHYECKUX  PEIICHHH B
MMOBCEIHEBHOM KU3HH;



. cOPMHPOBAHHOCTh  COOCTBEHHOM TO3UIMU IO OTHOIIEHHUIO
busnyeckoit UHPoOpMaLIMU, TOJIYIaeMOU U3 Pa3HBIX UICTOYHUKOB.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHME MPOTPAMMBI AU CIUILIMHBI
Maxkcumanvrou yaeOHON Harpy3ku ooydaromierocst 182 gaca, B TOM 4uciie:
-00s3amenvHoU ayoumopHou yaeOHol Harpy3Kku oOydarorerocst 121 gac,

B TOM YHCIIC NPAKMUYECKUX U 1aO0pamopHbulx padoT 59 4acos;
-camocmosmenvrou paboTel o0yJatomerocs 61 Jac.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

Buj yueOHoi1 padoThI O0bem yacoB
MaxkcumanbHast yaeOHasi Harpy3ka (BCero) 182
OO0s3aTenpHas ayIUTOpHAs yueOHast Harpy3ka (BCETo) 121
B TOM YHCJIE:
[IpakTruueckue/mabopaTopHbIC 3aHITHUS 59
CamocrosiTenbHast paboTa CTyJeHTa (BCEro) 61

[ToaroToBka npe3eHTau
CocraBiieHHE OMOPHBIX KOHCIIEKTOB

[ToaroroBka cooOmieHuid, pedeparos, yaeOHO-
HCCIIeI0BATEIbCKHUX MIPOSKTOB

JlomalHsst KOHTpOJIbHAs padoTa

I[OMEIHIHSI}I CaMOCTOATCIIbHAA pa60Ta

IIpomesicymounas ammecmayus 6 gpopme IK3ameHna uau ouggepenyuposannozo 3auema no

6vl00py cmyoenma




2.2 TeMaTHYeCKHUIl TUIAH U coJiepKaHNe YUeOHOI UCIIUIINHBI

HanmenoBanue pa3nesioB Conep:xanue yueOHOro MaTepuaJia, JJjadopaTtopHbie padoThl M NPAKTHYECKUE 3aHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs 4acos OCBOCHMA
1 cemecTp 34
Beenenune Coaeprxanue yueOHOro MaTepuasa
JlekunonHnoe 3ansTue Nel 2 1
®uszuka - Hayka o mpupoje. OCHOBHBIC MOHATUS M METOJbI MCCIEAOBAHUS (UBUYECKUX SIBICHUI.
MonenupoBanue (GU3MYECKUX SBJICHUM M MporeccoB. Poib SKcepuMEHTa M TEOPUHM B IpoOIEcce
MO3HAHMS PUPOIbl. DU3NYECKUE BEIIMUYMHBI U €IUHUIIBI U3MEPEHUSI. DTATOHBI.
CamocrosiTesbHasa padora odyuaromerocs Nel 1 3
Haiiti nuadopmariiio o6 aToOMHOM 3TanoHe ATUHBI U BpeMeHu. Crenarhb JoKIaz
Paszoen 1. Mexanuxka 18
Tema 1.1 KunemaTuka Coaeprxanue y4eOHOIro MaTepuasa 8
JlexuuonHoe 3ansitne Ne2 2 1
MexaHnuyeckoe JBWXKEHHE. BHIBI MEXaHWYECKOro JBHKEHUSA. PaBHOMEpHOE NPSIMOJIMHEUHOE
newkenue (PII). OcuoBubie monstuss u Gopmynsl PIIJ[. PaBHOoyckopennoe npmxenue (PY]]).
OcHoBHble noHATHS U popmyinbl PY /1. Ux rpadudeckoe onucanue.
IpakTuyeckoe 3anaTue Nel Pemenue 3anau va PIIJ u PY /] 2 3
CamocrosiTejibHasi pa6oTa odyuarouierocsi Ne2 2 3
CocTaBUTh TaONHIlY «CBS3b PABHOMEPHOTO U PABHOYCKOPEHHOTO JBUKCHHUSI
JlekunonHoe 3anaTHeNe3 2 2

JIBrxenue Tena mo okpykHoctu. CBoOomHOE majeHue. [[BkeHHe 1Mo OKPYXHOCTH. /[BrkeHue Tena,




OpOILIEHHOT0 MO YIJIOM K ropu3oHTy. [Iprmeps! 3anay.

IIpakTnueckoe 3ansaTHe Ne2

CamocrositenbHas padbora o teme 1.1 Kunemaruka

CamocTrosiTesqibHasi padora o0yuarommxcst Ne3
Pa36op 3anau: «/IBrmkeHue Tena o OKpy>KHOCTHY, «JIBI>KeHUe Tela, OpOLIEHHOTO MO YTIIOM K

TOPU30HTY»

Tema 1.2 /IunamMuka

Conep:xkanue y4eOHOIro MaTepuaa

Jleknuonnoe 3ausaTue Ne4
BsaumopeiictBue Tesn. OCHOBHBIE CHUJIbl MEXaHUKHU. CHIIBI TSDKECTH, YIPYTOCTH, TPEHUS, BEC. 3aKOHbI

Hrrotona. Pa3z6op 3aau Ha chlu B IpUpPO/Ie U 3aKOHBI HploTOHA.

CamocrosiTesibHas padora od0yuarwuerocs Ned

CocTaBuTh Ta6J'II/II_Iy «OCHOBHBIE CHIJIBI B IIpUupoac»

Jleknuonnoe 3anarue Ne5
['paBuTarnmonnsie cuiibl. 3aKOH BCeMUpHOTO TAroTeHus. [lepBas kocMuueckas ckopocTh. Pa3zbop 3amau

Ha CBOOO/IHOE MaJIeHUE Tella U MEePBYI0 KOCMHUYECKYIO0 CKOPOCTb.

IIpakTnyeckoe 3ansTue Ne3

CamocrosTenbHas padbota «Pemenue 3aaay no teme 1.2 Jlunamuxa

CamocrosiTesibHas padora o0y4yaromerocs NeS

3anoanuth Tadauny «Ilnaners»

Tema 1.3 3aKOHBI

COXpaHCHMS B MCXaHUKE

Conep:kanue y4eOHOIro MaTepuaa

JleknuouHoe 3ausaTue Ne6

Oneprus. Kunernueckas M moTeHUManbHas sHeprus. PaboTa M MOIIHOCTH CHJI. 3aKOH COXpaHEHMS
MexaHuueckoll 3Hepruu. IlpuMenenue 3akoHOB coxpaHeHus. Pazoop 3aaau.

IIpakTnyeckoe 3ansaTne Ned
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Kontponbnas padota no pa3zaeny 1 Mexanuka.

CamocrosiTesibHas padora o0yuyaromerocst Ne6 2
Cnenatp nokiaa Ha TeMy «Benukue GU3NKu — MEXaHUKN
Pa3znen 2. MoJieky/JIpHO-KMHETHYECKAsI TeOPUs 14
Tema 2.1 OcHoBbl | Conep:kanue yue0HOro MaTepuajia 4
MOJIEKYJISIPHO- JlekunoHnHoe 3aHsiTHE Ne7 2
KHMHeTH4Yeckol  Teopuu | OCHOBHBIC TOJOKECHHS MOJICKYJIpHO-KMHeTHYeckord Teopuu. OmnbiT Ileppena. Pasmepsr m Macca
(MKT) MoJIeKYN U aToMOB. bpoyHoBckoe nBuxenue. udpdysus. CtpoeHune ra3000pasHbIX, )KUIKAX U TBEPABIX
ten. CkopocTH aBmxeHus moJiekyi. KonmnuectBa BemectBa. MomsipHast Mmacca MoJiekyst. Pa3oop 3amgau.
JleknuonHoe 3ansitue Ne§ 2
WNneanvupiii ra3. JlaBnenwe raza. OcHoBuHoe ypaBHeHue MKT. Temmneparypa. ['a3oBbie 3aKOHBI.
VYpaBHEHHE COCTOSHUS UAEATBHOrO raza. MossipHas ra3oBasi noctossHHas. Pa30op 3anay.
CamocrosiTesibHas padora od0yuyarmerocs Ne 7,8 4
Jokaan Ha temy «Cnoco0bl yBeJTH4eHUsI U YMEHbIIECHUS 1aBJICHUS ra3a
Pemenue 3ama4 no PoivmkeBuy A.I1. Ne441-445, Ne479-481
Tema 2.2 OcHoBbl | Coneprxanue y4eOHOro MaTepuasa 4
TEPMOAUHAMHUKH JleknuonHoe 3ansitue Ne 9 2
[Ipenmer TepmoaumHamuiku. BHyTpeHHsis SHeprus Tena. BruncieHwe paboThl B TEPMOJUHAMHUKE.
Paz6op mpocteitmmx 3amau. KonmdectBo TeruioTel. IlepBwiii 3akoH TepmonuHamuku. Pa3zbop 3amad.
[IpumeHneHne nepBoro 3aK0Ha TEPMOJMHAMUKY JIJIS1 pa3IMYHBIX ITPOLIECCOB.
JleknuonHoe 3ansitue Nel(Q 2

VYpaBHeHHe TerioBoro Oananca. Pa30op 3aqau Ha ypaBHEHHE TEIUIOBOTO OajaHca M Tervlonepenavy.

Tennosele nuratenn u  wux KIIJ[. JIBuratens BHyTpeHHero cropanus. Pa30op 3amad Ha TEIUIOBBIC
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JBUTATENIH. XOJIOAUIbHBIE MAIIUHBI. TEIIOBbIE HACOCHI. Y CTPOMCTBO KOMITPECCOPHOTO XOJIOIUIbHUKA.

CamocrosiTesibHas padora odyuyaromerocst Ne 9,10 4
Cocrasnenue Tabauiel «3omnponecch»
Pemenue 3anay mo PeimkeBud A.I1. Ne499-503, Ne536-544
Tema 2.3  CgoiicTBa | Cogep:xaHue y4eOHOro MmarepuaJjia 6
napos, okuakocred U | Jleknumonnoe 3ansaTue Nell 2
TBepPAbIX Tell. Hcnapenne u xonzaeHcauus. Hacelmennsiit map. TemmepaTypHas 3aBUCHMOCTb JIaBJICHHS Mapa.
Bnaxnocts Bo3nyxa. [Ipubopsl ans usmepenus BnaxxkHoctu. Kunenwe. Kputuueckas temmeparypa.
[InaBnenue u kpucramumzanus. [loAroToBka Kk KOHTPOIBHOM padoTe.
JlabopaTopHas padora Nel 2
N3mepenue BIaXxHOCTH BO3TyXa.
TemnnoBoe paciupenne TBEPAbIX TENl.
IIpakTnueckoe 3sausiTHE N5 2
KonTponbnas padota no Pazneny 2 OcHOBBI MOJIEKYIISIPHO-KUHETUYECKON TEOPUH
CamocrosiTesibHas padora o0y4yaromerocs Nell,12 4
Hoknazn Ha temy «KoHeHcaius B ObITOBBIX YCIOBUAX. [LITFOCH 1 MUHYCBHI»
Odopmienne nabopaTopHOii pabOTHI.
2 cemecTp 87
Pa3nea 3. DiekTpoamHaMuKa 42
Tema 3.1 | Conep:xxanue yueOHOro MmaTepuaJja 12
JJIeKTPOCTATHKA JleknuonHoe 3ansitue Nel2 2

3J'ICKTpI/I‘-ICCKI/IC 3apsaabl U HUX B3aHUMOJCHCTBUE. 3aKkoH KYJIOHa. Pa36op 3aga4 Ha 3aKOH Ky.]'IOHa.

DnexTpuueckoe nojie. HanpspkeHHOCTh 3J€KTPUUECKOTo MOJIsl.
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IIpakTuyeckoe 3ansaTue Ne6

Pemenue 3aJ1a4 Ha 3aKOH Ky.]IOHa 1 HANIPAKCHHOCTD 3JICKTPUYCCKOT'O I1OJIA.

JleknuouHoe 3auarue Nel3
[Tnockuii kouaeHcaTop. [IpOBOAHUKN M TUAICKTPUKU B DJISKTPUUECKOM ToJie. PaboTa ajieKTpruiecKoro

noist. [lorennman. Paz6op 3axay.

JlekunonHnoe 3ansTue Nel4
Onexkrpuueckass eMmkocTb. Konpaencaropel. CoenuHeHHE KOHJEHCATOPOB B 0Oarapero. OHeprus

QJICKTPHUUYCCKOI'O IT0JIA. P8360p 3aJla4 Ha JICKTPOCMKOCTD. IToaroroBka K KOHTpOJ’IBHOﬁ pa60Te.

JlaGopaTopHas padora Ne2

CoennHeHne KOHAEHCAaTOPOB

IIpakTnyeckoe 3ansTue Ne/

KonTponbnas pabota o teme 3.1 DaekTpocTaTuka

CamocrosiTesibHas padora odyuyarmerocs Ne 13,14,15 6
Ananmu3 cratbu «OCHOBHBIC ITPaBUIIa OE30TIACHOCTH MPU KOHTAKTE C AIEKTPUICCKUM TIOTIEM»
Pemenue 3agau mo PeimkeBuy A.I1.
[IpesenTanus Ha Temy «Vcnonap30BaHNE KOHIEHCATOPOB B COBPEMEHHOM TEXHHUKE)
Tema 3.2 3axonsl | Conep:xxanue yuedOHOro MaTepuasa 16
HOCTOSIHHOLO JleknuonHoe 3ansitue Nel5S 2
YcnoBus CyliecTBOBaHMS MOCTOSHHOTO JJIEKTPUUYECKOro Toka. Cuia Toka. DIEKTPOJABUKYIIAsS CHIA.
QJICKTPHUICCKOI'O TOKa
Hanpsokenne. 3akon Owma 1 OOHOpPOAHOro yvactka uend. ConpoTUBIEHUE. Y IENBHOE
COIIPOTHBIICHUE.
IpakTuueckoe 3ansaTue Ne8 2

33[[8.‘-11/1 Ha BBIYHUCJICHHUC COITPOTUBJICHHA ITPOBOJHUKA U 3aKOH Owma IJId ydaCTKa ILICIIH.
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Jleknuonnoe 3ansarue Nel6
DnexTpuueckue mnenu. Mismepenre HanpsHpKeHHst M CHIThl TOKa. Pa3bop 3a71ad Ha pacyeT 3JIeKTPUIECKUX

LEIEen.

IIpakTuyeckoe 3ansaTue Ne 9

CamocTosTeNIbHOE PEIICHUE 3a/1a4 HAa PACUCT DJICKTPUUCCKHUX nerei

JlekunonHoe 3ansitue Ne 17
3akon Jlxoyns-Jlenma. PaboTa W MOIIHOCTB 3JieKTpHuYecKoro Toka. Pa3bop 3amau Ha pabory u
MOIIHOCTh IEKTPHUUECKOro Toka. 3akoH OMa Juist moJaHOH nenu (3aMkHyToi) . Pa30op 3a1au Ha 3aK0OH

Oma.

IIpakTuyeckoe 3ansitue Nel0
CamocrosTenbHOE pelIeHHe 3ajad Ha poOOTy M MOIIHOCTh JIEKTPUUYECKOrO TOKa, 3akoH Oma ams

3aMKHYTOU LIETIN.

Jlexuuonnoe 3ansitrue Nel8
[Totepu sueprum B JIDIIL. YcnoBusi cormacoBanus UCTOYHUKA TOKa ¢ Harpy3koil. [Ipasuno Kupxroda.

COG,I[I/IHCHI/IG HCTOYHHUKOB TOKAa B 6aTape}o. TemnnoBoe aecTBHUE TOKA.

JlabopaTopHoe 3ansitue Ne3

«M3mepenune conmpoTUBIICHHUS! KOCBEHHBIM METOJIOM

CamocrosiTesbHas padora odyuyarwierocs Nel16,17,18,19,20,21

Tect «IlocTOoSIHHBIN dSIEKTPUYECKHM TOK», «DIeKTpudyeckue 1enm», «Pabota U MOIIHOCTH
ANEKTPUYECKOTO TOKa»

KoHcnektupoBaHue, 3amoiHeHUe TaOJHIT

Pemenue 3agau no PeimkeBuuy JI. /.

12

Tema 3.3. MaraurtHsie

Conep:xanue yueOHOro MaTepuasa

14
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SABJICHUSA

JlekuuonHoe 3anaTue Nel9

MarHuTHOE MOJIE U €ro XapakTepUCTUKU. JIMHUM MarHUTHOro mnojs. Moayiib BEKTOpa MarHUTHOMU
uHayknun. 3akoH Ammepa. Pa30bop 3agad Ha 3akoH Ammepa. PamMka ¢ TOKOM B MarHMUTHOM IIOJ€
(memoHcTparus). DIEKTpOU3MEPHUTENbHBIE MPUOOPHI. I'poMkoroBoputenu. Pemenue 3amad Ha 3aKoH

Awmrnepa.

JlekunonHnoe 3ansaTue Ne2(
Cuna Jlopenna. /[BnxeHune 3apsyKeHHBIX YacTUIl B MarHUTHOM 1oyie. MaruuTHbii mmt 3emin. Pas6op

3aja4 Ha cuity JlopeHna.

IIpakTnueckoe 3ansaTue Nell

CamocrosiTensHOe peneHne 3a1a4 Ha cuty Jlopenia

JlekuuonHoe 3aasaTue Ne 21

OnekTpoMaruuTHass WHAYKOUsA. MarautHeiii nortok. [lpaBuno Jlenma. 3akon ®apages aid
3JIEKTPOMAarHUTHOM WMHAYKUUHU. BuxpeBoe snekrpuueckoe mnone. Toku @Pyko. MarHutHOoe mojie B
BellecTBe. MarHuTHass NPOHUIIAEMOCTh. OHEPTHsi MArHUTHOTO Toyid. OJnektponu3. Tok B

MOJIYTIPOBOJIHUKAX, BaKyyMe, razax. Buabl razoBoro paspsna.

IIpakTnuyeckoe 3ansitue Ne 12

Pemenue 3aga4 Ha 3JIEKTPOMArHUTHYO HHAYKIIAIO

JlabopaTopHoe 3ansiTue Ned

«I/I3yquI/Ie SABJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIHUW>

IIpakTnyeckoe 3ansiTue Ne 13

Kontponbras pabota mo pazaeny «IeKTPOIUHAMHIKA»

CamocrosiTesibHas padora odyuaomuxces Ne22, 23, 24,25

Pemenue 3amay mo PeiMkeBrg
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[TpocmoTp oOyJaronuX BUACO-TICKIIHMA

3anonHeHue J1a00paTopHOIl paboTHI

Pasznen 4. Konebanus v BOJIHBI 20
Tema 4.1. | Conepxkanue y4eOHOro MaTepuasa 6
MexaHnyecKie Jleknmnonnoe 3ansiTue Ne22 2
KonebarenbHoe JBUXKEHHE M €ro XapakTepUCTHKH. J[MHaMuka KojieOaTeIbHOro JABHKEHUS.
KOJIeOaHuUsI
l'apmonnueckue konebanusi. Ilepuoxa, amrmumrtyna. 3aBUCHMOCTb IEPUOJa M YAaCTOThl CBOOOTHBIX
KOJIeOaHU# OT IMapaMeTpoB KOJIeOATETbHON CUCTEMBI.
IIpakTuyeckoe 3ansaTue Nel4 2
CkopocTh M yCKOpEHHE IpH TapMOHMYECKHX Konebanusx. .Pa3bop 3amau Ha rapMoOHHYECKHE
koseOanus. Pemenue 3amgau.
JlekumonHoe 3ansaTHe Ne23 2
«CHII0BOI» M «IHEPTeTHYECKUI» METOABI pacueTa 4YacTOThl CBOOOAHBIX KoyieOaHui .AHanu3 rpaduka
rapMoHUYecKux Konebanuil. BekTtopHoe mnpencraBienue kojeOanuil. CrokeHue KojeOaHMM.
Brinyxennsle koneOanus. PeoHaHc.
Tema 4.2 | Coneps:kanue yueGHOro MaTepuasia 8
DNEeKTPOMATHHTHBIC JleknnuonHoe 3ansitue Ne 24 2
IToBTOpeHue snekTpoMarHuTHOM MHAYKUUHU. KonebarenbHbli KOHTYyp. MaTeMaTHuecKoe OIMcaHue
KoJeOaHms
nmporeccoB B  KoieOarenbHOM KoHType. Popmyma Tomcona. 3aryxaromipe 3JeKTPOMAarHUTHBIC
koJnebanust. JloGpoTHOCTE KosiebaTenbHOro KoHTypa. Pa3dop 3amay Ha 351eKTpOMarHuTHIE KoJIeOaHusI.
Ipakruyeckoe 3ausitue Ne 15 2

FeHepaTop MEPEMCHHOTO JJICKTPUYCCKOI'O TOKaA. AxTuBHOE COIIPOTUBJICHUC B LICIIM NCPEMECHHOI'O TOKA.
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KOHI[GHC&TOP N KaTylmiKa HWHAYKTHBHOCTH B LMK TMNICPEMCHHOI0 TOKa. Pemenne 3aga4 Ha

QJICKTPOMArHMTHBIC KOJIeOaHHs.

IIpakTnueckoe 3ansaTue Nel6 2
BeiHyXJeHHbIe KoJeOaHUs B IIOCIEJOBAaTEILHOM KOJ1e0aTeIbHOM KOHType. MOIIHOCTE B LENH
NIEPEMEHHOI0 TOKA. 3a/laui Ha IEPEMEHHBIN TOK.
JlekniuonHoe 3ansitue Ne 25 2
ABtokonebanusi. TpaH3UCTOPHBIN TeHepaTop He3aTyxarommx konebanmii. Tpanchopmarop. Ilepenaua
3JIEKTPOIHEPIUU Ha OOJIBIINE PACCTOSIHHUA.
Tema 4.3 Bonnbl Coaepixanue yueOHOro MaTepuasa 6
JlekunonHoe 3ansaTue Ne 26 2
Mexannueckue BOJHBI. BoOHOBOE ABMXKEHME M CKOPOCTb. 3BYyK. PacmpocTpaHeHue, OTpakeHHe U
nornoieHue 3Byka. I dext domnepa. Murepdepenuus Bon. [Tpunnun [roiirenca. Pacnipoctpanenue
BOJIH B HEOJTHOPOJHOM Cpee.
IIpakTnueckoe 3ansaTue Nel7 2
Paz6op u penienue 3agay Ha BOJIHOBOE JIBUKEHUE U 3BYK.
IMpakruyeckoe 3ansitue Nel8 2
Kontponbnas padota no pazaeny Konebanust u BOJIHBI
CamocrosiTesibHas padora o0y4yaromerocst Ne26,27 4
Pemenue 3anau
CocraBneHne Mpe3eHTalnu
Pa3nen 5. Ontuka 16
Tema 5.1 I'eomerpnyeckas | Conep:kanue yueOHOro MaTepuaJjia 6
OIITHKA Jleknmuonnoe 3ansarue Ne27 2
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Cger. IIpupona cBera. 3aKOHBI TEOMETPUUYECKON ONTHUKHU. Pa30op 3amay Ha 3aKOHBI TEOMETPUUYECKOU
ontuku. [lokazatens npenomienus. Cdepudeckue nuH3bl. llocTpoeHne M300pakeHU ¢ TOMOLIBIO

nmuH3. Popmyna ToHko# nuH3bl. Henocratku nun3. Pa3bop 3amay.

IIpakTHyeckoe 3ansaTue Nel9 2
Pemienue 3a1a4 Ha 3aKOHbI FTEOMETPUYECKON ONTUKH U HAa TOCTPOSHHE N300paKEHUH B JIMH3E.
JlekunonHoe 3ansTue Ne28 2
Onruka cheprudeckux 3epkai. OnTuueckue npudopsl
2Tema 5.2 ®usnueckas | Conep:kaHue yueOHOro MaTepuasna 10
ONTHUKA IIpakTnueckoe 3ansaTue Ne 20 2
Ckopoctb cBera u ee m3mepenue. Murtepdepennus ceera. [Judpakuus cBera. Ilomspuzamus ceera.
Paz6op 3a1a4 Ha uHTEpPEpeHLnI0, TU(PPAKIMIO U TOISIPUALHIO.
IIpakTHyeckoe 3ansaTue Ne 21 2
Cnekrpanbuble npudopsl. [lkana 3neKTpoMarHUTHBIX HM3inydeHud. IlocTynaTel crienuanbHON TEOpPHUU
otHocutensHOCTH (CTO). Paz6op cneacreuit CTO.
JlekunonHnoe 3ansaTue Ne 29 2
dotordpdext. PorodrnemenTsl. JlaBneHue ceera. Macca U UIMITyJIbC CBETA.
IIpakTuyeckoe 3ansaTHe Ne2?2 2
KonTtponbHast paborta no pazneny Ontuka
JlaGoparopnoe 3ansTHe N5 2
N3ydenue qudpakiuu v moysspu3aluy cBeTa
Paszpnen 6.ATtomHas pusuka 8
Tema 6.1. Mogenu atoma Coaeprxanue yueOHOro MaTepuaa 4
JlekunonHoe 3ansiTue Ne30 2
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[Tonsitue o mnanerapHoit monenu. Iloctymarsl bopa. Moaens atoma Boaopoaa mno bopy. BwiBoxg

dbopmyinel Punbepra mo bopy. Pa3zbop 3agau mo atomHO# dusnke.

IIpakTnueckoe 3ansaTne Ne23 2
Pemenue 3amau mo aToMHO# uU3HKe.
CamocrosiTesqbHasi padora odyuyarmerocs Ne 28,29,30,31 7
[ToBTOpEeHME MpeabIAYIINX Pa3/IeIOB
[Toaroroska k urorosoit KP
CocraneHue Mpe3eHTaluu
Pemenue 3agau
Tema 6.2. buonoruueckoe | Coaep:kaHue y4eOHOro MaTepuaia 4
JNEUCTBUE PaAUOaKTUBHBIX | JIekuumoHHoe 3anaTue Ne31 2
W3IIYy4eHU I [lepuonnueckass cucrema 3jeMeHTOB. PanunoaktuBHOCTh. EcTecTBeHHass M MCKYCCTBEHHas
PaauOAKTUBHOCTG. JleMCTBUE PAIMOAKTUBHBIX U3JIyYCHHUM HA )KUBOW OPraHU3M.
IIpakTuyeckoe 3anaTue Ne24 2
HroroBas koHTpoNbHas paboTa
3auer 1
Hroro 121
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2.3. OcHoBHBIe (hOPMBI YUeOHOM 1eATEJTbHOCTH CTY/I€HTOB

Copepxanue o0ydeHus

XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB ACATCIbHOCTU CTYACHTOB

BBenenue

YMeHHs TIOCTAaHOBKHM LeNeW JEATENbHOCTH, IUIAHUPOBAHUS COOCTBEHHOM JEATENBHOCTH JUIS  JOCTH)KEHUS
IIOCTaBJICHHBIX LIEJIEH,

IPEABUACHUS BO3MOXKHBIX PE3YJIbTATOB JTUX JACUCTBUHM, OpPraHU3allMM CaMOKOHTPOJS M OLICHKU IIOJTYyYEHHBIX
pE3yJIbTaTOB.

Pa3zButue crnocoOHOCTH SICHO M TOYHO H3JIAaraTh CBOM MBICIH, JIOTHUYECKHM OOOCHOBBIBAaTH CBOIO TOYKY 3PEHUS,
BOCIIPMHUMATh U aHAJIU3UPOBATh MHEHHsI COOECEeTHUKOB, IPU3HABAs IPABO JIPYTrOro Yel0BeKa HA HHOE MHEHHUE.
[TpousBenenne n3mMepeHns HU3NYECKUX BEIMYHUH M OIICHKA IPAaHUIIBI IIOTPEITHOCTEH N3MEPEHUH.

[IpencraBieHne rpaHULbl MOTPEIIHOCTEH U3MEPEHUH TP MOCTPOSHUH I'PapUKOB.

YMeHne BbICKa3bIBaTh TUIIOTE3BI 11 O0OBSICHEHHS HAOII0JaeMbIX

SABJICHUM.

YMeHue npeiaratb MOJENH SIBICHUH.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

N3510KeHne OCHOBHBIX I0JIOKEHU COBPEMEHHON Hay4YHOU KapTHUHBI

Mupa.

[TpuBeneHre NpUMEpOB BIUSHUSA OTKPBITUI B (PU3UKE HA IIPOTpeECC

B TEXHUKE U TEXHOJIOTMH IIPOU3BOJICTBA.

Hcnonb3oBanue MHTEpHETA /U1 TOUCKA HHPOPMALIUU

1. MEXAHUKA

Kunematuka

IIpencraBienrie MEXaHWYECKOTO JBHKECHHs Tela YPAaBHEHHSIMHU 3aBHCHMOCTH KOOPIHWHAT M IPOEKIUEH CKOPOCTH OT
BPEMEHU.

[IpencraBieHre MeXaHMYECKOTO JBUXKEHHUS Teja rpapukaMy 3aBUCUMOCTH KOOpJAMHAT W MPOEKLUEH CKOPOCTH OT
BPEMEHU.

Omnpeznenenre KOOpAWHAT MPOUICHHOTO MyTH, CKOPOCTH M YCKOPEHMS Tesa Mo rpadukaM 3aBUCUMOCTH KOOPAHMHAT U
MIPOEKIUI CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWUHAT MPONIAEHHOIO MYyTH, CKOPOCTH M YCKOpPEHHs Teja IO
YPaBHEHUSIM 3aBUCHUMOCTU KOOPIUHAT

Y IPOEKIUI CKOPOCTH OT BPEMEHH.

IIpoBeneHne CpaBHUTENBHOIO AHAIN3a PABHOMEPHOI'O U PABHOIIEPEMEHHOTO IBUKECHUIA.

YKa3zaHue HCIIOIb30BAHMS IOCTYNATEIBHOTO M BPAIIATENbHOTO IBMKEHUN B TEXHHKE.
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[Tprobperenue omnpiTa pabOTHI B TPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX
COLIMAJIBHBIX POJIEH.

Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUI U KOHCTPYKIIHH

JUISL SKCTIEPUMEHTAIIBHOTO OIIPEIETICHNSI KHHEMATUYECKUX BEJIN-
YHH.

[IpencraBienue nHGOpMAaLIUK O BUIAX IBUKEHUS B BUJIE TAOIUIIBI

3aK0oHBI COXpPaHCHUA B MEXaHUKE

[IprMmeHeHne 3aKOHa COXPAaHEHUSI UMITYJIbCA JIJIs1 BBIYUCIICHUS U3MEHEHUN CKOPOCTEH TeJl PU UX B3aUMOJICHCTBHUSIX.

N3mepenue paboThl CUl U U3MEHEHHE KHHETUYECKOM SHEPruM Tela.
Brraucnenue paboThl cuil 1 M3MEHEHHUS KHHETHYECKOW YHEPTUU
Tena.

Boluncnenue noTeHIMalbHOM 3HEPruu Tell B TPaBUTALMOHHOM I10JIE.
OnpezneneHye NOTEHIMAIBHON SHEPTUH YIIPYTO Ae(OPMHUPOBAHHOTO
TeJIa TI0 U3BECTHOH J1e(hopMaIiy U )KECTKOCTH Tea.

ITpuMeHeHne 3aKOHA COXPAHEHUSI MEXaHUUECKON SHEPTUHU IIPU pac-
YyeTax pe3ysabTaToB B3aUMOJECHCTBUI Te rpaBUTALIMOHHBIMU CUJIA-
MU U CHJIaMH YIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Yka3zaHue y4eOHbIX JUCLUIUIMH, IPH U3YYEHUH KOTOPBIX HCHOJIb3YIOTCS 3aKOHBI COXpaHEHHUs

2. OCHOBBI MOJIEKYJISIPHOUW ®U3UKU U TEPMOJJUHAMUKHA

OCHOBBI MOJIEKYJISIPHOM
KHHETHUYECKOU TEOPUH.

W neanpHbIi ras.

BrinonHeHue 3KCIepuMeHTOB, CITyXaIIuX s 000CHOBaHUS
MoJeKymsipHO-kuHeTnueckoi Teopun (MKT).

Pemenue 3agau ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHMUSI
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH Ta30B.

Omnpenenenue napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHMM Ha
OCHOBAHUU yPaBHEHMS COCTOSIHUS UJI€aJIbHOTO Ta3a.

OrnpezienieHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUU

U TIPOUCXOJISIIIUX MpoiieccoB 1o rpadukam 3aucumoctu p (T),
VD), p (V).

DkcnepuMeHTanbHOe uccnenoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBienue B Buje rpaduKoB H30XOPHOTO, H300apHOTO

Y U30T€PMUYECKOTO MTPOLIECCOB.

Brrunciienne cpegHell KHHETUYECKOM YHEPTHH TEIJIOBOTO JBH)KEHUS
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MOJIEKYJI TI0O M3BECTHOU TeMITepaType BEIECTBa.

Bricka3piBaHuEe THIOTE3 IIS OOBSICHEHHS HAOMIOJAEMBIX SIBIICHUH.
VYkazaHue IrpaHuI] MPUMEHUMOCTH MOJICIIH «HICATBHBIN T'a3) | 3a-
koHoB MKT

OCHOBEI TCPMOIUHAMHKH

I/I3MepeHHe KOJIMYCCTBA TCIJIOTHI B ITPOLECCaxX TCIIONCPCAavn.

Pacuet xonnuectBa TCIIJIOTHI, HGO6XO,Z[I/IMOFO JJIs1 OCYIICCTBIICHHUA

3alaHHOr0 Ipolecca ¢ Termjonepenayeil. Pacuer m3MeHeHUsT BHYTPEHHEHW 3HEpPruM Tell, paboThl M IEPEJaHHOTOo
KOJINYECTBA TCIIJIOTHI

C UCITIOJIb30BAHUCM IICPBOT'O 3aKOHA TCPMOJUHAMUKH.

Pacuert pa®oTbl, COBEpIIEHHOM Ta30M, 1O TpaduKy 3aBUCUMOCTH

p (V).

Brrauciaenune pa6OTbI rasa, COBCpI.HGHHOfI IIpuU U3MCHCHUUN COCTOAHUSA IO 3dMKHYTOMY LIUKITY. Brruucienune KHI[ IIpu
COBEpPILICHUU

ra3zom pa60TBI B ITponiecCax N3MCHCHUA COCTOSAHUA 110 3AMKHYTOMY

UKITY. OO0ObsaAcHeHNE MPUHIMIIOB JEHUCTBUS TEIUIOBBIX MAIIMH. JleMOHCTpauus poJin (1)1/131/11(1/1 B CO3JaHUU H
COBCPHICHCTBOBAHUH TCIIJIOBLIX I[BHFaTeJ'IefI.

W3noxxeHue cyTu 3KOJIOTHYECKUX IPo0OieM, 00YCIOBIECHHBIX Pa0OTON TEIIOBBIX ABUTATENEeH U MPEI0KEHUE IyTH UX
PELICHUS.

YKa3aHHe l"paHI/III HpI/IMeHI/IMOCTI/I 3aKOHOB TepMO}lI/IHaMI/IKI/I.

YMeHne BecTn Auajior, BBICTYIIMBATEL MHCHUC OIIOHCHTA, Y4YaCTBOBATb B JIUCKYCCHHU, OTKPBLITO BbIpaXaTb H
OTCTAanBaTh CBOIO TO‘-IKy

3pEHHUSL.

VYkazanune y‘Ie6HBIX AUCHUIUINH, ITPU U3YUYCHUHN KOTOPLIX NCIIOJIb3YIOT y‘Ie6HBII71 MaTepHrall «OCHOBBI TCPMOAUHAMUKN»

CaoiicTBa mapoB, KUIKOCTEH,

TBCPABIX TCJI

W3mepeHue BlaXxHOCTH BO3yXa.

Pacuer konmuecTBa TEIIOTH, HEOOXOAUMOTO AJIsi OCYIIECTBICHHS

npolecca rnepexoja BelecTBa U3 0JTHOT0 arperaTHOro COCTOSIHUS B

JIpyroe.

DKCrepuMEHTAIbHOE HCCIIeI0BaHUE TEINIOBBIX CBOWCTB BELIECTBA.

[TpuBeneHre MpUMEPOB KAMMIISPHBIX SABIEHUN B OBITY, MPUPOJIE,

TEXHUKE.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBepAbIX Tell. [Ipumenenue

(U3UYECKUX TIOHITHIA U 3aKOHOB B yueOHOM MaTepuaie MpodeCcCHOHAIBHOTO XapaKTepa.
Hcnonw3oBanue MuTepHeTa 1715 morcka nHGopMalny o pa3paboTkax
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Y IPUMEHEHUSX COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHUaIoB

3. 9JIEKTPOAUHAMMUKA

DneKTpocTaTuKa

Beruucnenue cui B3auMOoIeHCTBHSI TOUEUHBIX 3JIEKTPUYECKUX 3aps/I0B.

Boruncnenue HanpsKEeHHOCTH 3JIEKTPUUECKOIO M0JIs OTHOTO U He-

CKOJIBKUX TOUYEYHBIX 3JIEKTPUUECKUX 3apsioB. Bbuncienue noreHnyana 3MeKTPpUUecKoro nojs OJHOTO0 U HECKOJIBKUX
TOYEYHBIX JIEKTPUUECKUX 3apsiioB. MI3MepeHne pa3HOCTH IOTEHIIUAIOB.

M3mMepeHue sHepruu MEKTPUUECKOTro MOJIs 3apsKEHHOT0 KOHAEHCATOPA.

Boruncnenue 3Heprum 3JIeKTpUYECKOTo MOJIs 3apsyKEHHOIO0 KOHJEHCaTopa.

Pa3pa0oTka njaaHa u BO3MOXKHOH CXeMbl AEUCTBUI 3KCIIEPUMEHTAILHOIO ONPE/IeIeHUs JIEKTPOEMKOCTH KOHIeHCaTopa
U IU3JIEKTPUYECKOM MPOHUIIAEMOCTH BELLIECTBA.

ITpoBeieHNe CPAaBHUTENBHOIO aHAJIN3a IPABUTALIMOHHOIO U 3JIEKTPOCTATUUECKOr0 MOJIeH.

ITocTosSHHEBIN TOK

N3mepenne moiHoCTH ekTpuueckoro Toka. Msmepenune 3/C u

BHYTPEHHEI'0 COIPOTUBIICHHSI HCTOYHHUKA TOKA.

BoinonHeHue pacueToB CHIIbI TOKA U HANPSKEHUH Ha ydyacTKax

aneKkTpuueckux nenei. OObsICHEHNE Ha IpUMeEpe JIEKTPUIECKOM

uenu ¢ Asyms ucrounukamu toka (31C), B kKakoM ciayyae HCTOUHUK

JIEKTPUUECKON SHEPIUu paboTaeT B pexKUMe T'eHepaTopa, a B KAKOM — B PEeXHME HOTPeOUTEs.
Omnpenenenue TeMnepaTypbl HUTH HakaauBaHUs. M3MepeHue 3JeKTpuiecKoro 3apsa 3J1eKTpoHa.
CHsATHE BOJIbTaMIIEPHON XapaKTEPUCTUKU AUO/A.

[TpoBeneHne cpaBHUTENBHOIO aHAJINM3a MTOJYIPOBOIHUKOBBIX JUOJ0B U TPHOIOB.
Hcnonb3oBanue MHTEpHETA U1 IOMCKA MHMOPMAIIUH O TEPCTIEKTUBAX Pa3BUTHS MOTYIPOBOIHUKOBON TEXHHUKH.
VYcTaHOBKa MPUYUHHO-CIIEJCTBEHHBIX CBSI3€H

MaruuTHsble SIBJICHUS

I/IsMepeHHe WHAYKIOIUW MAaraiuTHOI'O I10JIA. Brraucnenune CHII, }leﬁCTBYIOHII/IX Ha IPOBOJHHUK C TOKOM B MAarHuTHOM I10JIC.
Brruncnenue cui, IENCTBYIOIINX HA dJIEKTPUUECKUN 3apsijl, IBMKYIIHMICS B MArHUTHOM II0JI€E.

Uccnenoanue sBIEHUN 3IEKTPOMATHUTHON MHAYKIIMHA, CAMOUHYKIIHH.

Boruncnenue sHeprur MarHuTHOTO TOJIS.

O0bsacuenue IMpuHOUIIa )ICIZCTBHH OJICKTPOABUTATCIIA.

OOBsicHEeHHEe PUHIHIA ASHCTBUS TeHepaTopa AEKTPUYECKOr0 TOKA

U DJEKTPOU3MEpPUTENbHbIX NpuOopoB. OOBsCHEHHE NpHHLIMIA AEHCTBUS Macc-cnekTporpada, yckopurenei
3apsKEHHBIX YacTHLl.

O0bsacuenue POJIM MAarHuTHOI'O ITOJIA 3eMid B )KU3HU paCTeHI/II\/’I, JKHBOTHBIX, UCJIOBCKA.
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[IpuBeneHre NpUMEpPOB MPAKTUYECKOTO MIPUMEHEHHS U3yUEHHBIX

SIBJICHU, 3aKOHOB, MPUOOPOB, YCTPOICTB.

[IpoBeneHne CpPaBHUTENBHOTO aHANIM3a CBOMCTB AJIEKTPOCTATUYECKOTO, MArHUTHOTO U BHUXPEBOTO AJIEKTPUUYECKUX
IOJIEH.

OObsicHeHHEe HA PUMEPE MAarHUTHBIX ABJICHUH, T0YeMy GUBHKY

MO>KHO pacCMaTpUBaTh KaK METAIUCIHUILIUHY

4. KOJIEBAHUA

Mexannueckue KonebaHus HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIEOaHUH MaTeMaTUYeCKOTro

MasiTHUKa OT €ro JJIMHBI, MACChl U aMILIUTY bl KOJIEOAHUH.

HccnenoBanne 3aBHCHMOCTH Tepuoja KoeOaHWH Tpy3a Ha MPYKUHE OT €ro MacChl U IKECTKOCTH MPYKUHBI.
Brruucnenue nepuoaa

KOJICOAHWH MaTeMaTHYECKOT0 MasiTHUKA MO0 U3BECTHOMY 3HAYEHUIO

ero JAnuHbL. Beruncienue neproa konebdanuii rpy3a Ha Mpy>KUHE 10

M3BECTHBIM 3HAUEHUSAM €r0 MacChl U )KECTKOCTH MPY>KUHBI.

BripaGoTka HaBBIKOB BOCIPUHUMATh, aHATH3UPOBATH, IepepadaThiBaTh U MPEABIBIATh HHGOPMAIIUIO B COOTBETCTBUU
C MOCTaBJICHHBIMU 3aJ]a4aMHu.

[TpuBeneHne MpUMEPOB aBTOKOJIEOATENIFHBIX MEXaHWYeCKHX cucteM. [IpoBenenue kiaccuduranmuy Konedanuit

Ynpyrue BOIHBI W3mMepenue JUIMHBI 3BYKOBOW BOJIHBI IO pe3ysbTaTaM HaOI0JeHUH

UHTEp(EpEeHIINH 3BYKOBBIX BOJIH.

HaOGnronenue u o0ObsicHeHUE SBICHUHM HHTephEpeHIH U TU(PAKIUNA MEXaHUUECKUX BOJIH.

[IpencraBinenue oOnacTeil MPUMEHEHHs YJIbTPa3ByKa M IMEPCHEKTHUBBI €ro HCMHOJIb30BAaHUS B PA3IUYHBIX 00JaCTsIX
HayKU, TEXHUKH,

B MEJIULIMHE.

W3noxxeHue CyTu 3KOJIOTHYECKUX MPOOIIeM, CBA3aHHbBIX ¢ BO3/JICHICTBIEM 3BYKOBBIX BOJIH HAa OpraHU3M 4eJIOBeKa

DneKTpOMarHuTHBIE KoJieOanust | HaOmroenue ocuusuiorpaMM rapMOHUYECKUX KOJIeOaHUN CHITBI

TOKA B IIEIH.

H3mepeHue 371eKTpOoeMKOCTH KOHIeHcaTopa. 3MepeHne HHIyKTUBHOCTD KaTYIIIKH.

HccienoBanue SIBIICHUS DJIEKTPUIECKOTO PE30HAHCA B TTOCIIEA0BATEIHHON TISTTH.

[TpoBeneHNe aHATOTUU MEXTY (PU3NYECKUMHU BETMUNHAME, XaPAKTEPU3YIOIUMU MEXAaHUYECKYIO U DJIEKTPOMATrHUTHYIO
Kone0aTeIbHbIE CUCTEMBI.
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Pacyer 3HaueHU cUITBI TOKA U HAMIPSKEHUS Ha dJIEMEHTaX Lenu

IIEPEMEHHOT0 TOKA.

HccnenoBanue npuHiuna aeicTBus tpancopmaropa. MceciaenoBanue npuHIMIA JEHCTBHUS TeHEPATOpa MEPeMEHHOT0
TOKa.

Hcnonb3oBanue MHTEpHETA U151 TOMCKA HHPOPMAITUN O COBPEMEHHBIX crioco0ax nepeaayu 3JIeKTPOIHEPTHH

QHCKTpOMaFHHTHLIC BOJIHBI

OcyIlecTBICHHE paauonepeaaud u paauonpuema. McecnenoBanue

CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIbI0 MOOMIJIBHOTO Telle-

dona.

Pa3BuTHE ICHHOCTHOTO OTHOIIEHUS K M3Y4aeMbIM Ha ypokaxX (pu3uku 00bEeKTaM U OCBAaMBAEMBIM BHUIaM JIESTCIEHOCTH.
OO0OBbsicHEHHE

NPUHIMITAATBFHOTO PA3UYUsl TPUPOILI YIPYTHX W OJICKTPOMATHUTHBIX BOJNH. V3JIOKEHHE CYTH 3KOJOTHYECKHX
po0JIeM, CBSA3aHHBIX C JICKTPOMArHUTHBIMU KOJICOAHUSMHU M BOJTHAMH.

OOBsicCHEHHE POJIM AJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HUCCIICIOBaHMAX BcenenHoi

5. OIITUKA

IIpupona ceera

[IprMeHeHre Ha MPAKTUKE 3aKOHOB OTPAXKEHHUS U IIPETOMIICHUS

CBETa MPH PEIICHUU 3a]a4.

OrnpezienieHne CeKTPAIbHBIX TPAHUI] YyBCTBUTEIIFHOCTH Y€JI0BEUYECKOTO Ti1a3a.
YMeHue cTpouTh U300paxeHus MPEAMETOB, 1aBaeMbIe THH3AMHU.

Pacuer paccTosiHUS OT TUH3BI A0 U300paKeHHSI TIPEeIMETA.

Pacuet onTuueckoi CUIIBI TUH3HI.

N3mepenne poKyCHOTO pacCTOSTHUS JTUH3HI.

HcnbiTanue Mozeneil MUKpPOCKOIIA U TEeJIECKONa

BoHOBBIE CBOWCTBA CBETA

HaGnronenue siBneHust UHTEp(EPEHIIUH 3JIEKTPOMAarHUTHBIX BOJIH.

Habmonenue siBnenus nudpakiuny 3J1€eKTPOMArHUTHBIX BOJIH.

Habmionenue siBineHus NONSApU3aIMK AJIEKTPOMArHUTHBIX BOJIH.

W3mepenue UIMHBI CBETOBOM BOJIHBI 110 pe3ysbTaTaM HaOII0eHUS

sBneHus nateppepenun. Habmonenue siBinenus nudpakuun ceeta. HabaroaeHue siBineHus NOISpU3aMU U AUCTIEPCUT
ceerta. [lonck

pa3InYMii U CXOJCTBA MEXY AM(PPAKIIMOHHBIM U TUCTIEPCUOHHBIM

CIIEKTPaMH.
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IIpuBeneHne mpuMeEPOB MOSABICHUS B IPUPOJE U UCIIOIb30BAHUS B
TEXHUKE SIBJICHUH HHTep(EpeHLNH, TUPPAKLINH, TOJISAPU3ALNN U
qucnepeuu ceeta. [lepeuncienre MeTo10B IIO3HAHMSI, KOTOPBIE UCIIOJIb30BAHbI IPY U3YUYEHUU YKAa3aHHBIX SIBJICHUN

KBanroBag ontuka

Hab6nronenue dotoanexkrpuyeckoro s¢dexra. O0bsiICHEHNE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHIA.

Pacyer MakcuManbHOM KMHETUYECKOM SHEPTUU SJIEKTPOHOB IIPU
dorosnexTpuueckom s dexre.

Omnpenenenue paboOTh BEIXOAA AIEKTPOHA 10 TpaduKy 3aBUCUMOCTHU
MaKCHUMaJIbHONH KHHETUYECKOH 3HEPTruH (POTORIEKTPOHOB OT YacTo-
ThI cBeTa. V3Mepenue paboThl BEIXO/A AIEKTPOHA.

[lepeuncienne mpubOPOB YCTAHOBKH, B KOTOPBIX MTPUMEHSIETCS 0e3-
WHEPIMOHHOCTH poTorddekxTa.

OOBsICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Ayaii3Ma CBOWCTB ()OTOHOB.
OObsicHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (PU3UKHU

duszuka aroma

Habmtoienue nuHeivaTbix CieKTPoB.

Pacuer yacToTh 1 JJIMHBI BOJIHBI UCITYCKAaCMOI'0 CBETA IIPU IMIEPEX0IC

aToMa BOJOPOJa U3 OJJHOTO CTAIlMOHAPHOTO COCTOSIHUSA B JIPYTOE.

OObsicHEHHE POUCXOXKICHUS JTMHEHYaTOro CIeKTpa aToMa BOJIOPO/Aa U PA3JIUYUs JIMHEHYAThIX CIIEKTPOB Pa3INYHbIX
ra3os.

HccnenoBanue mMHEMYaTOro CIEKTPA.

HccnenoBanue npuHIMIA pabOThl TIOMUHECIIEHTHOM JTaMIIBL.

Hab6mronenue n 00bscCHEHNE PUHIINTIA IEHCTBHS Jla3epa.

[IpuBeneHre mpuMEpPOB UCIOIB30BAHMS JIa3€Pa B COBPEMEHHOU

HAyYK€ U TCXHUKCE.

Hcnonws3oBanue MHTepHeTa 715 moncka nHGOpMaIIMY O MEPCIIeKTHBaX MPUMEHEHHUS Ja3epa

®duznka aTOMHOI'O AApa

Hab6monenue tpexoB anbga-yacTuil B kamepe Bunbcona.

PerucrpupoBanue sACpHBIX U3Iy4EHUN ¢ IOMOIIBIO cueTynka ['eirepa.

Pacuer sHEprum cBsI31 aTOMHBIX S1EP.

Omnpenenenue 3apsga 1 MacCOBOTO YMCJIa aTOMHOTO $1pa, BO3HUKAIOLIETO B PE3yJIbTAaTe PAJUOAKTUBHOIO pacnaja.
Brruncnenue sHepruu, 0cBOO0XKAa0IEHCS IPU PaIiOaKTUBHOM

pacnaze.

OmnpeneneHne NpoayKTOB IEPHON peaKIHH.
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Brruncienre sHepruu, 0CBOOOXKIAIOIMICHCS PH SIEPHBIX PEAKIIHSIX.

[ToHrMMaHKe MPEUMYILECTB U HEOCTATKOB UCIOJIb30BAHUS ATOMHOM

SHEPruU U HOHU3UPYIOIIUX U3TYUYEHHUN B IPOMBIIICHHOCTH, MEULIMHE.

W3nosxxeHne CyTH 3KOJIOTUIECKUX MPOOJIeM, CBS3aHHBIX ¢ OMOJIOTHYECKUM JECHCTBHEM PaJMOAKTUBHBIX N3ITy4eHUH.
[IpoBenenue kmaccuUKAIMU IEMEHTAPHBIX YaCTHII 10 WX (PU3MUYECKUM XapaKTepHUCTHKaM (Macce, 3apsiay, BpEMEHH
JKU3HU, CIIHHY

U T. I.).

[TornMmaHue 1EHHOCTEH HAYYHOTO TTO3HAHUS MHpa HE BOOOIIE IS

YeJI0BEeYeCTBa B IIE€JIOM, a JUIsl KKIOTO O0YYaromerocs JIMYHO, IIEHHOCTEH OBJIaJICHUS METOJOM HAYyYHOTO IO3HAHUS
JUIST MOCTHIKCHHS

ycrexa B JIF0OOM BHJI€ TPAKTUUECKOM JIEATETbHOCTH

27



3. YCJOBMUS PEAJIM3ALIMA YUYEBHOM JJUCHUTLJIUHBI

Peanuzamus y4eOHON IUCUMIUIMHBI TpeOyeT Hamuuusi ydeOHOro kabuHeTra
1076370978

O6opynoBanne ya4eOHOTO KaOMHETA:

pabodee MecTo MpenojaBaTes;

Pabouee mecto 1151 00yUarOUIMXCs;

JI0CKa;

o0pa3Iiibl 1 MaKeThI;

JEMOHCTPALIMOHHOE U JTaOopaTOpHOE 000PYIOBAHUE;

IUTAKaTHI;

y4eOHO-METOIMYECKUE MATEPUAIIBL;

TexHuueckue cpeacTBa 00ydeHUs: HOyTOYK, MyJIbTUMEIUAIIPOEKTOP, IKPaH.

3.2. UudopmarimonHoe odecrneueHrue o0ydeHus

[lepeyeHbr  peKOMEHIyeMBIX Yy4yeOHBIX u3daHul, MHTEepHET-pecypcos,
JOTIOJIHUTEBHOM JINTEPATYPBI

OCHOBHBIE HCTOYHUKU 00YyYarOLIUXCS:

Hmutpuea B. @. ®usuka nns npopeccuil U CnenuaTbHOCTEN TEXHUYECKOTO
npoduist: ydeOHUK 11 00pa3oBaTeNIbHBIX YUpEKICHUN cpea.npod. oOpasoBaHus. —
M., 2014.

Hmutpuea B. ®. ®usuka nis npodeccuil U CrenualibHOCTeH TEXHUYECKOTO
npoduis. COopHUK 3ama4: yued. mocodue /it 00pa3oBaTEIbHBIX YUPEKIACHUN Ccpel.
npod. obpazoBanus. — M., 2014.

Hmutpuesa B. @., Bacumnbes JI. Y. ®usuka quist npodeccuii U crieliMaibHOCTEN
TexHu4eckoro npodusiss. KoHTposbHbIe MaTepHalbl: y4ueo. mocoOus sl yUpexKACHHMI
cpen. nmpod. oopazosanus /B. @. imutpuena, JI. . BacunseB. — M., 2014.

Hmutprea B. @. ®usuka nns npodeccuil U cnenuaibHOCTEN TEXHUYECKOTO
npoduiisd. JIabopaTopHbld TPAaKTUKYM: yueO. MocoOust Juisl yUpexaeHuil cpea. npod.
oOpazoBanus / B. @. JImutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.

HmutprueBa B.®. ®uszuka qis npodeccuid U cnenuanbHOCTE TEXHUYECKOTO
npOQUIISA: IEKTPOHHBIN y4e0.-METO. KOMIUIEKC sl 00pa30BaTENbHBIX YUPEKICHHM
cpen. npod. oopazoBanus. — M.,2014.

Hmutpuea B. @. ®uszuka nns npodeccuil U CenralbHOCTEH TEXHUYECKOTO
npoduiis:  ANEKTPOHHOE y4yeOHOe wu3JaHue (MHTEPAKTUBHOE  DJIEKTPOHHOE
MPWIOKEHUE) TSl 00pa30BaTENbHBIX YUPEXKIACHHUM cpe. mpod. oOpasoBaHus. — M.,
2014.

JIOOTHUTENBHBIE UCTOYHUKHU:

KacesinoB B. A. MmmtoctpupoBanuslii atiac no ¢gusuke: 10 kmacc.— M., 2010.

KacesnoB B. A. WmmoctpupoBanHbiii aTinac mo ¢usuke: 11 wmacc. — M.,
2010.

Tpodumona T. U., @Gupcos A. B. @usuka ans npodeccuil U cnenmaabHOCTEN
TEXHUYECKOTO U

ecTecTBEeHHO-HayuHoro npodueit: CoopHuk 3amad. — M., 2013.
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Tpodumona T. 1., Gupcop A. B. duzuka mais npodeccuit U cneruaibHOCTEN
TEXHUYECKOTO U

€CTeCTBEHHO-Hay4HOro npodueit: Pemenus 3agau. — M., 2015.

Tpodumona T. 1., DupcoB A. B. ®uzuka. CrnpaBounuk. — M., 2010.

®upcoB A. B. ®usuka 1151 npodeccrii ¥ CenuaTbHOCTEH TEXHHUYECKOTO U
€CTECTBEHHO-HAYYyHOro npoduiiei: y4eOHUK i1 00pa30BaTENbHBIX YUPEKICHUN
cpen.mmpod. oopazoBanus / mox pea. T. . Tpobumosoit. — M., 2014.

I'enpenmreiin J1.O., FO.U. Jluk®uzuka 10-11 xmacc. M., 2012

Msxuies I'.J1., ByxosieB b.b., H.H. Corckuii ®usuka 10-11 knacc, M., 2014

OCHOBHBIE HCTOYHUKY TIPENOAaBaATEIICH:

JmutpueBa B. @., Bacunses JI. U. @usuka nisa npodeccuii U crieluaibHOCTEN
TEXHUYIECKOTO

npoduis: METOJUYECKHE pEKOMEHIalnu: MeToa.ocodue. — M., 2010.

HNnTepHeT- pecypcesr:

www. fcior. edu. ru (@enepanbHbIi 1IEHTP UHPOPMALTMOHHO-00Pa30BaTEIBHBIX
pecypcoB).

wwww. dic. academic. ru (Akagemuk. CroBapy U SHIMKJIONCINH).

www. booksgid. com (Books Gid. DnekrpoHHas OuOIHOTEKA).

www. globalteka. ru (I'moGanteka.l'mobanpHas OuOIMOTEKa HAYYHBIX
PECYPCOB).

www. window. edu. ru (EgunHoe okHO gocTynma kK oOpa3oBaTelbHBIM
pecypcam).

Www. st-books. ru (JIyumias yueOnast nuteparypa).

www. school. edu. ru (Poccuiickuii oOpa3zoBarenbHbIil nopTtai. JocTynmHOCTb,
KauecTBO, 3(P(HEKTUBHOCTH ).

www. ru/book (DnekTpoHHas OMOIMOTEYHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (OGpazoBarensubie pecypchl UHTepHeTa —
duznka).

www. school-collection. edu. ru (Egunas xomiekiust  1upPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

https//fiz.1september. ru (yue6HO-MeTOAMUECKas TazeTa «Duznkay).

www. n-t. ru/nl/fz (HoGeneBckue naypeatsl no pusuke).

www. nuclphys. sinp. msu. ru (SInepnas ¢puzuka B Untepuere).

www. college. ru/fizika (ITogroroska k EI'9).

www. kvant. mccme. ru (Hay4HO-ONYJSPHBIA (DU3UKO-MaTEMaTUYECKUNA
xKypHai «KBaHT»).

www. Yos. ru/natural-sciences/html (ecTeCTBEHHO-HAYUYHBIH KypHAT JUIs
Mostoaexku «I1yTe B HayKy»).
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOI
JACHUILIAHBI

KOHTpOJIB J51 OOCHKa pPC3YyJIbTAaTOB OCBOCHU4A yqe6Hoﬁ ANCHHUITIINHBI
OCYHICCTBIICTCA IIPCIIOAABATCIICM B IIPOLCCCC IMPOBCACHUA AYAUTOPHBIX 3&HHTI/II\/’I,
MMPAKTHYCCKHUX 3aHIATUU WU Ha60paT0pHBIX pa60T, TCCTUPOBAHHUA, a TaAKXKC
BBITITOJIHCHMU L O6yT—IaIOH_[I/IMI/IC$I I/IHI[I/IBI/II[yaJ'H)HI)IX 3aI[aHHfI, HpOGKTOB, HCCHCHOB&HHﬁ.

@®opMbI U METOBI
Pe3ysabTarsl 00yyeHus KOHTPOJISI H OLEHKH
pe3yJabTaToB

o0y4eHust

® JINYHOCTHBIE:
- YyBCTBO TOPJIOCTH U YBaXEHUS HCTOPUU M JOCTHUIKCHHIM
OTEYECTBEHHON  (pu3mueckold Haykd; (U3HYECKH TpaMOTHOE
noBe/ieHHe B NPO(EeCCHOHANBHOW JAEITeNTbHOCTH W OBITY MpHU
oOpareHuu ¢ mpudopamu u yCTPOUCTBaMU;
- TOTOBHOCTh K TMPOJOJDKEHUIO OO0pa30BaHHS M  IOBBIICHUS
KBaJTM(HUKAIMKA B W30paHHOW NPOo(ecCHOHAIBHONW NEATENEHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU (U3UUECKUX KOMIIETEHIUI B 3TOM;
- YMEHHE WCIOJIb30BaTh JOCTI)KCHHUS COBPEMECHHOW (hHU3HUECKOM
HAayKH ¥ (PU3MYECKUX TEXHOJOTHH AJis MOBBIIICHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BBIOpPAHHON MpodeccHoHAIBHOM’
JIeSITEIIbHOCTH;
- YMEHHE CaMOCTOSITeNIbHO J00bIBaTh HOBbIE JUIsl ceOs (u3nueckue
3HaHMSI, UCIOJIB3YS JJISl ATOrO JOCTYIHbIE HCTOYHUKU HHPOPMAIIHH;
- yYMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B
KOMaH/Ie TI0 PeIIeHUI0 O0IIMX 3a/1ay;
- YMEHHME YIOpaBIATH CBOEH TO3HABATEIBHOW JEATEIBHOCTBIO,
MPOBOAMTH CAMOOIIEHKY YPOBHSI COOCTBEHHOI'O HMHTEJIEKTYaJIbHOTO
pa3BUTHS;

HaOmronenue

e MeTamnpeaMeTHbIE:
- ACTIOJIb30BaHUE PA3IMYHBIX BUIOB MO3HABATEIbHOM AEATENbHOCTU
AJI pCHICHUA (1)I/ISI/I‘ICCKI/IX 3aaa4, MPpUMCHCHUC OCHOBHBIX MCTOOOB
No3HaHus ( HAOJIIOACHUS, OMUCAHNUS, U3MEPEHMS], IKCIIEPUMEHTA) IS
W3Y4YEHUS Pa3IUIHbIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEIbHOCTH;

- HCIOJIb30BaHHE OCHOBHBIX MHTEIUIEKTYQJIbHBIX  ONEpaIMii: | YCTHBIX M IMCHMEHHBIX
MOCTAaHOBKH 33/1a4¥, (OPMYJIMPOBAHUS THIIOTE3, aHAIH3a U CHHTE3a,
CpaBHEHMs, 00O0OIIEHUs, CHUCTEMAaTU3alluH, BBISBICHUS HPUYUHHO-
CIICICTBEHHBIX ~ CBSI3€d, TIOMCKA aAHAJIOTOB, (HOPMYJIHPOBAHUS | PAOOTHI, TECTOBBIN
BBIBOJIOB JUISl M3YYEHHUs PA3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBIICHUN U nmponeccoB, C KOTOPHLIMHU BO3HHUKACT HCO6XOHI/IMOCTB
CTAJIKUBAThCS B PO ecCHOHABHOU cdepe; pedeparbl,  MPOEKTHI,
- yMEHHE TEeHEepPHpOBaThb WAEH © ONPENeNiITh CpE/ICTBa,
HE00XO0/IMMBIE /IJIsl UX peallu3alui;

- YMEHHE WCIIOJIb30BaTh pa3jIMYHbIe WCTOYHUKH IS TIOTYYEHHUS | OJUMIIMajgax U
¢u3nveckoil nHpopmMalMu, OLEHUBAThH €€ JOCTOBEPHOCTH;

- yYMEHHE aHAJIM3UpPOBaTh U TMPEACTaBIsATh HHGOPMAIUIO B

Pa3nooOpa3zHbie (popMbl

OTBCTOB, KOHTPOJIbHBIC

KOHTpPOJIb, 3a4€THl,

yuacTueC B MPEAMCTHBIX

KOHKypcax, B Hay4HO-
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Pa3INYHbIX BUOAX,

yMeHHe NyOJIMYHO TMPEACTaBIATh

pe3yNbTaThl
MCCJIEI0BAHMS, BECTH IUCKYCCHH, JOCTYITHO U TAPMOHUYHO COUYeTas
coJiep>kaHue ¥ (opMbI MpecTaBIsieMol nH(OpMaInu;

HUCCJIENOBATEILCKOMN

COOCTBEHHOTO
paboTe; MO OKOHYAHHH

IMPpOBOAUTCA

¢ IMpeaAMETHLIC:

- ¢(OpMHUPOBAHHOCTb MIPEJCTABICHUN O POJIU U MecTe (PU3MKH B
COBPEMEHHOW HAayYHOH KapTHHE MUPA; TOHUMaHHE (PU3NIECKON
CYLIHOCTH HabiroaaeMblx Bo BeesenHol siBieHui, poiau Gpus3nuku B
(dbopMUPOBaHHUU KPYro3opa U PyHKIIMOHATHHON TPAMOTHOCTH

YCJIOBCKA IJIA PCIICHUA IPAKTHYCCKUX 3a7a4;

- BIIQJICHHE OCHOBOMIOJIATAIOIIUMY (PU3HUECKUMU TTOHSITUSIMH,
3aKOHOMEPHOCTSMU, 3aKOHAMU U TEOPUSIMU; YBEPEHHOE
UCIIOJIb30BaHNE (PU3UUYECKON TEPMUHOJIOTHU H CUMBOJIUKHY;

- BJIaJICHUE OCHOBHBIMU METOJAaMU HAYYHOI'O ITI03HAHUS,
UCIIOJIb3YEMBIMHU B (DU3HMKE: HAOIIOICHUEM, OTTICAHHEM,

HU3MCPCHUECM, SKCIICPUMCHTOM;

- yMeHHe 00pabaThIBaTh PE3yIbTaThl H3MEPCHH, 0OHAPYKUBATH
3aBHCUMOCTH MKy (PU3MUYECKUMH BETUYMHAMHU, OOBSICHATH

MMOJIYYCHHBIC PC3YJIbTAaThI U JACJIaTh BbIBOABI;

- ¢hOpMHUPOBAHHOCTH YMEHHUSA peliaTh GU3NYECKUe 3a0a4u;

- cpOpMUPOBAHHOCTH YMEHUS IPUMEHSThH MOJIYYCHHBIC 3HAHUS JJIS
00BsICHEHUS YCIOBUN MPOTEKaHUs (PU3HMUECKUX SBICHUM B IPUPOJIE,
npodeccuoHalIbHON cepe U I MPUHATUS MPAKTUUESCKUX PEIICHUIN

B IMOBCEHEBHOM JKM3HH;
- ¢(hopMUPOBAHHOCTH

COOCTBEHHOI IIO3UIMA N0 OTHOIIECHUIO K
buzrgyeckoil HHPOPMAIIMH, TOTY4aeMON U3 Pa3HBIX HCTOYHUKOB

nuddepeHIMpOBaHHBIN

3a4€T

KoHTpoJsb BHEAyIMTOPHON CaAMOCTOAITEIbHON PA00THI CTYICHTOB:

Copepxanue BHeayJUTOPHOI
CaMOCTOATEIbHOI padoThl CTYAeHTOB

@®opMbl W MeTOAbl  KOHTPOJIA
pe3yJbTaToB BHEAyIUTOPHOI
CaMoCTOSITeIbHOM PadoThl CTYIEHTOB

[TonroroBka m HamucaHue pedepaToB, JOKIAIOB
Ha 3aJaHHbIE TEMbI, MPUYEM BHIOOP TEMBI
IIPEJIOCTABIIIETCS. 00yUYaoLIEMYCsl

3amura pedepara

Cucremaruzanusi npuoOpeTeHHbIX 3HaHui U | [IpencraBnenue noprdoano

HArJISITHOE UX MTPEJICTABIICHHUE

[ToarotoBka K MpaKTMYECKHUM  3aHATHUAM, | 3a4€Thl, TECTUPOBAHHE, CaMOOTYETHI,
NPOMEKYTOYHOMY TEKYIIEMy H HTOTOBOMY | KOHTPOJIbHBIC paboTHI, 3amTa
KOHTPOJIIO TBOPYECKHUX paboT

CocraBnenne OTIOPHBIX KOHCIIEKTOB | CeMHHAapCcKoe 3aHsTHE
(KOHCIIEKTUpPOBAHUE y4eOHUKOB, y4eOHBIX

oCcoOuiA)

[TpopaboTKka KOHCTIEKTOB JEKIIUH

VY CTHBINM WM MUCBMEHHBIN ONPOC

Brimonaenue y4eOHO-UCCIIeIOBATEIECKON
paboThl CTyIeHTa U HAyYHO-HCCIIEIOBATENbCKON
paboTHI

Kondepenuus
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CamocTrosTenbHas pa3paboTka CLICHapueB
JIEJIOBBIX UTP

[enosas urpa

BrinmonHenue  MHAUMBUIAYAIBbHBIX  JOMAIIHUX
3aJaHul

OI_[CHKa BBITIOJIHCHUSA PCIICHUA 3aa9U

KypcoBoe npoektupoBanue

OneHnka KypcoBoil pabOThl, TPOEKTa

CamocTrosTenbHass NOArOTOBKAa K J1a00paTOpHOM
paboTe mpu IOMOIIM KOHCIEKTOB JIEKLHUH,
y4eOHHKOB, Y4€OHBIX TOCOOUH

OneHka MOATOTOBKH K JaOOpaTOpHOIA,
HpaKTUYECKOil paboTe
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