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G iCes ciprenecie Cerec i Coimees —Aag zee O Aplteciq
npotokos Ne 44 OT « Q{Z »_tary  2020T
[Ipencenarens o / OrueBa M.A./

Paboyas nporpamma 061e06pazoBatenbHOit  yUeOHON AUCIMIIHHDI Ov/.11
OU3HKA paspaboraHa Ha ocHoBe TpeGoBanuii PIOC cpendero obuiero
00pa3oBaHusl, IPEXBABIAEMBIX K CTPYKTYpE, CONEPIKAHUIO H Pe3yNETATAM OCBOSHHS
y4ebnoi mucuurnunsl OV/l.11 ®dusuka (yrBepxneH Ilpukazom MunucTepcTBa
obpasoBanuss M Hayku P® or 17 mas 2012 r. Ne4l3 "O6 YTBEPXAECHUU
(henepasnbHOro rocyaapcTBEHHOTO 06Pa30BATENBHOTO CTaHHapTa CpeaHero oGILero
obpazoBanus");

B COOTBETCTBUH C PekoMeHAauMAMU N0 OpraHU3aL|K MONYYEHHs CPEAHET0 0GIIEero
00pa3oBaHus B INpefeliax OCBOEHHs 00pa3’oBaTelbHBIX porpaMM CpeaHero
NpodeCCHOHaNBHOr0 00pa3oBaHus Ha 6a3e OCHOBHONO OBIIEro obpazoBaHus ¢
yyeToM  TpeboBaHWii  elepanbHBIX  [OCYHAApPCTBEHHBIX 00pa3oBaTeNbHbBIX
CTaHNapTOB W  MOJy4yaeMOH MNPOGECCHH MM  CHELUAIBHOCTH  CpEIHEro
npogeccHoHanbHoro  obpasosanus (muceMo  Jlenapramenta rOCyAapCTBEHHOH
NONUTHKH B Cepe MOAroToBKK pabounx kampos u JI1I0 Muno6pnayku Poccuu ot
17.03.2015 Ne 06-259);

¢ yueToM IIpuMepHOH ocHOBHOH 06pa3oBaTeNbHOM MPOrpaMMbl CPEAHETO OBLIETO
obpasoBanus (0foOpeHHas peleHHeM (eaepalbHOro y4e0HO-METOIMYECKOTO
o0benHeHHs 10 001eMy 06pa30BaHuUIO IPOTOKON OT 28 HioHs 2016 . Ne 2/ 16-3);
Ha ocHoBe aHanu3a IlpuMepnoil mporpammsl o6iIeo6pa3oBaTenbHOM yueOHO¥H
aucuunivbel OVIL11 ®usuka  ans  npogeccHOHANBHBIX 00pa3zoBaTeNbHbIX
opranusauuid (aBrop JImutpuea B.®., O6pasoBaTenbHO-HU3NATENbCKHIL LEHTp
«Axaznemus», 2015), nporpamma pekomennosana ®IAY «ODUPOy nporokon Ne3 or
21 urona 2015 .

PaspaGoTynk nporpaMmei:
Muyputckas M.B., npenopasarens BTXT - ¢unuana [TTYTIC

Peyenzenmeor:

Kuuwxuna O. B. npenomasarens BTXKT -  ¢umuana ITYTIC (6Hympennuii
peyensenm)

Cononeiixo M.A., 3am.aupexropa no YIIP Spocnasckoro (i)mmana ITVYTIC
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1. TACIIOPT PABOYEI ITPOT'PAMMbBI YYEBHOI TNCIHUTIIINHBI

1.1. O6aacTe npuMeHeHnst pabo4eii nporpaMmmal
Pabouass mnporpamma yueOHOH JWCHMIUIMHBI SBISETCS YacTbl0 OCHOBHBIX
oOpazoBarenbHbIX porpaMmm B cooTBeTcTBHH ¢ DI'OC CIIO no cnennagbHOCTIM
13.02.07 OnekrpocHadxkenne (mo otpacasm) 08.02.01 CrpouTenscTBO W
AKCITyaTalus 31aHui U COOpY>KeHUH (0a30Bast MOJTOTOBKA).

1.2. Mecro y4eOHOH [JMCUMINIMHBI B [pOrpaMmMe MOATOTOBKH
CNECHHAJHMCTOB CPEAHEro 3BeHa
VYueOnas mucumminaa OY]l.11 ®u3znka OTHOCUTCSA K YYEOHBIM JHUCHMIUIAHAM 1O
BbIOOPY M3 00s3aTeNbHON peaMeTHON oOnactn «EcTecTBEHHBIE HaykW». YueOHas
muciuinaa OY/[. 11 dusuka usydaercss Ha 0a30BOM YPOBHE Kak MpoQuiibHas
yueOHast TUCIUITINHA.

1.3 Henpb n niiaHupyemMble pe3yJibTaTbl 0CBOCHUS AUCHHIVINHBI

OcBoenue  conepkanust  y4yeOHoW  gucimmuaabl  OY[.11  dusuka
o0ecneunBacT JOCTHXKEHNE 00YUAIOMIMMHCS CIEAYIOLINX PE3YJIBTATOB!
JIMYHOCTHBIX, KOTOPBIC HAIPABJICHBI HA:

YYBCTBO TOPAOCTH M YBAXKEHHS K UCTOPUM M JOCTHXKECHUSM OTECUECTBEHHOM
(U3MYECKOW HayKku, (PU3WYECKH T'PAMOTHOE MOBEACHHE B MPOPECCHOHAIBHON
JESATEILHOCTH U B OBITY TPH 0OpalicHUH ¢ TPpHOOpaMu U YCTPOHCTBAMU,

TOTOBHOCTh K MPOAOHKCHHUIO 0OPa30BaHMs W TOBBIMICHHS KBaTU(PUKALUU B
n30paHHON TPO(ECCUOHATBHON NEATENBHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
(PU3NYECKUX KOMIIETEHIIMI B 3TOM;

YMEHUE WCMOIB30BaTh JOCTH)KCHHS COBPEMEHHOW (PHU3MYECCKOH HAyKH U
(U3NYECKUX TEXHOJIOTH ISl MOBBIIICHUSI COOCTBEHHOTO HHTEIIEKTYAIbHOTO
pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSATENBHOCTH,

CaMOCTOSITENIBHO JOOBIBaTh HOBBIE I ce0s (PU3NUYECKUE 3HAHUS, UCIOJIB3YS
JUTSL TOTO JOCTYIHBIE HCTOYHUKH HH(POPMALUH;

YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIE B3aWMOOTHOILICHWS B KOMaHAE MO
PELICHUIO O0IINX 33134,

YMEHHE YNPAaBIATh CBOEH TIO3HABATEIBHONW JAEATECIBHOCTBIO, IPOBOJUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOTO HHTEJUICKTYAIbHOTO PA3BUTHSL.
MeTanpeIMeTHBIX, KOTOPBIE HAIIPABJICHBI HA:

MCIOJIb30BaTh PA3TMYHBIC BUbI TO3HABATEIIBHOMN NEATEIBHOCTH IS
pewmeHust PU3NYECKUX 33124, MPUMEHATH OCHOBHBIE METOIbI TO3HAHUS
(HaONIOACHUE, OTIMCAHUE, U3MEPEHUE, SKCTICPUMEHT ) [T M3YUYEHUS PA3IMYHbBIX
CTOPOH OKPYKAIOIIEH NEUCTBATEIILHOCTH,

MCIOJIb30BATh OCHOBHBIC MHTEIJIEKTY AJTbHBIE OMEPALMK: TOCTAHOBKA
3a1a4u, (pOpMyIMPOBAHKUE TUNIOTE3, AHAIU3 U CUHTE3, CPABHEHUE, 0000IICHHE,
CUCTEMATH3ALNS, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX CBS3€EH, MOMCK aHAJIOTOB,
(OpMYyITMPOBAHUE BBIBOJOB JJIsl K3yUEHUS PA3JIMYHBIX CTOPOH (PU3NUYECKUAX
O0OBEKTOB, PU3NYECKUX SABICHUN U (PU3HMUECKHUX MPOLIECCOB, C KOTOPBIMU
BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MPO(eCCHOHANBHOM cdepe;



YMEHHUE T€HEPUPOBATH UAEU U ONPEAEIATH CPEICTBA, HEOOXOAUMBIE
JUISl AX PEeATM3aLvi;

UCMOJIb30BaTh  PA3IMYHBIE WCTOYHWUKM  JUIsl  TOJMy4YeHUss  (PU3NUYECKOM
uH(pOpPMaLMU, YMEHUE OLEHUTD €€ TOCTOBEPHOCT;

aHAJIM3UPOBATH U MPEACTABIATh HHPOPMALMIO B PA3JIMYHBIX BHAX;

nyOIMYHO MPEACTABIIATH PE3YAbTATBl COOCTBEHHOTO UCCIIEI0BAHUS,

BECTH JUCKYCCHU, TOCTYITHO U TAPMOHUYHO COYETast COJEPIKAHUE U (POPMBI
npeICTaBIsieMOi HHPOPMaLUK.
NpeaIMeTHbIX:

c(hOPMHUPOBAHHOCThH MPEACTABJICHUNA O POJIK U MECTE (PU3UKK B COBPEMECHHOM
HAy4YHOH KapTHHE MHpPA;, NOHMMAHWE (PU3MYECCKOH CYHIHOCTH HAOIIOJACMBIX BO
Bceenennoii senenuii; moHumanue ponu Gusmkd B (GOPMUPOBAHMHU KPyrosopa u
(PYyHKIHOHAIBHON IPaMOTHOCTH YEJIOBEKA TS PEIICHUSI TPAKTHYECKHUX 3a/1a4,;

BIIQJICHUE OCHOBOIIOJIAraro MU (pu3nyeCKUMHU NOHITHUIMM,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TCOPUSIMH;, YBEPEHHOE IMOJIb30BAHUE (PU3HUECKOIA
TEPMHUHOJIOTHEN U CUMBOJIMKOA,

BIQJICHUE OCHOBHBIMA METOJAAMHM HAyYHOI'O ITO3HAHWS, HCIIONB3YEMBIMHA B
(¢u3nke: HAOMIOACHUE, OMMCAHNUE, U3MEPEHHE, SKCIIEPUMEHT;, YMEHUsI 00pabaThiBaTh
pE3yJIbTarbl  M3MEPEHM, OOHAPYKUBATh 3aBUCUMOCTb MEXKAY (PU3HYECKUMHU
BEIIMYMHAMU, OOBICHATH OJYYEHHBIC PE3YJIBTATHI U IENATH BBIBOJBL,

c(OpPMUPOBAHHOCTH YMEHHS pElIATh (PU3HYUECKHE 3a1a4H;

c(OPMUPOBAHHOCTh YMEHUS TPUMEHSTh MOy YCHHBIE 3HAHUS /11 O0BICHEHUS
YCIIOBUI MPOTEKaHWs (PU3MYECCKUX SIBJICHHWIA B NPHPOAE M Ui MPUHATHS
MMPAKTUYECKUAX PEIICHUI B IOBCEIHEBHON JKU3HU,

c(hOPMHUPOBAHHOCTH COOCTBEHHOM MO3WIMU MO OTHOUICHUIO K (DPU3MUECKOM
UH(pOPMALMH, TTOTYYAEMOM U3 PA3HBIX UCTOYHUKOB

[Ipn HanMuMM B KOHTUHTEHTE oOy4varommxcs il ¢ OB3 u uHBAIMIOB [UIs
HUX paspadarsiBacTcs pabouasi mporpamma, UCXos U3 cneupuKy 3a00J€BaHUS.

1.4. KosinuecTBO 4aCOB HA 0OCBOEHHUE padoyeil mporpaMmsl y4eOHOMH
JAUCUUTTAHBI
MakCcUMalibHas yueOHas Harpy3ka oOyuaromerocs — 234 yaca, B TOM YHCIIE:
oOsi3arenpbHas aymuTopHas yueOHas Harpy3ka oOydatomerocs — 234 yaca (U3 HUX
JadoparopHbie 3aHATHS — 30 4acoB).



2.CTPYKTYPA U COJAEP)KAHUE YYEBHON JUCIHUILINHBI

2.1. O6bem yueOHO# AUCHUIIMHBI 1 BHABI Y4eOHOI padoThl

Bupa yueOHoii padoThI O6bem yacos
MaxkcumaJsibHasi yaeOHast HAarpy3ka (Bcero) 234
O0s13aTesIbHAsI ayANTOPHAS Y4eOHasi Harpy3Ka (Bcero) 234
B TOM 4HCJIe:
TEOPETHYECKOE O0YUCHUE 204
NPAKTHYECKHUE 3aHITHS (€CIU MPEAYCMOTPEHO) -
Ja00paTOpHbIC 3aHATHS (€CIN NPETYCMOTPEHO) 30
KypcoBasi paboTta (TpoeKT) (€CM NPEeTyCMOTPEHO) -
CamocrosiTesbHas: padoTa 00y4armerocsi (BCero) -

IIpomexkyrounasi arrecrauusi B (Qopme: aud@epenuupoBanHoro 3adera (1
CeMeCTp), IK3aMeHa (2 cemecTp)




2.2. TemaTn4yeckuii IJIaH U coAepKaHue y4eOHOH AUCHUNIMHBI

HaumenoBanue OBen YpOoBEHDb
PA3ICIOB 1 TeM Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS HACOB OCB(:IGHH
1 2 3 4
BBenenue Coaep:xanue yue0HOro MarepuaJja
®dusnka — Hayka o nmpupone. EcrecTBeHHOHay4YHbINH METOJ MO3HAHMS, €r0 BO3MOXHOCTH U IPaHMLIbI MPUMEHUMOCTH.
DKCIepUMEHT M TEOpUsl B NpOIlecce MO3HaHUs mpuponbl. MopenupoBanue (pU3NUECKUX SBICHUH U mpouecco. Ponb
SKCIEPUMEHTA U TEOPHH B MPOLIECCE TIO3HAHUS NpUpoabl. Puznyeckue 3aKOHBL | paHUIBI IPUMEHUMOCTH (PU3HMUECKUX 1
3akoHOB. lloHsiTme o ¢usnyeckoil kapTuHe Mupa. 3HaueHne (u3uku npu ocBoeHun mnpodeccuit CIIO u 4
cneruanbHocTeil CI10. Martemarudeckuil anmnapar, HCIOJIb3yeMbli IIPU pelieHNH 3a1a4.
BxoaHoi1 KOHTPOJIb.
Paspean 1.
30
MexaHuKa
Tema 1.1 Coaep:xanue yue0HOro MarepuaJja
Kunematuka | Mexanuueckoe asmxkenue. Ilepememenue. Ilyts. Cxopoctb. PaBHOMEpHOE NpsMONMHENHOE JBHKEHHE. YCKOpEHHE.
PaBHOmIepemMenHOE TpsiMonuHEHHOe nBrokeHue. CBoOomHOe maneHue. JIBuKeHHe Tena, OpPOIIEHHOro MO YITIOM K 6 2
rOpU30HTY. PaBHOMEpHOE BUKEHUE 11O OKPY>KHOCTH.
Kunemamuka na srcene3no0opodxcnor mpancnopme (MopmMo3HOil Hyms NOOBUNCHO20 COCMABA).
Tema 1.2 Coaep:xanue yue0HOro MaTrepuaJja
3aKoHbI Ilepsriii 3axkon Herorona. Cuma. Macca. Umnynec. Btopoit 3akoH Hetorona. Tperuii 3akoH HeroToHa. 3akoH
MEXaHHKH | BceMHpHOro TsaroreHus. I'paBuranmonHoe none. Cuna Tspkectu. Bec. Cuna ympyroctu. Hedopmarun. CriocoOsr 4 5
HbroTona. u3Mepenust Macchl. CUJTbI B MEXAHUKE.
Cuubl B Cunvi, Oedicmeyiowue HA JHCEIE3HOOOPOICHBITE COCMAE NPU OGUNCEHUU
npupoae
Tema 1.3 Coaep:xanue yue0HOro MaTepuaJja
3akonbl 3aKk0oH coxXpaHeHMs HMIyibca. PeaktnBHOe aBrokeHHe. Pabdora cumbel. Pabora moTeHImanpHBIX CHl. MOIITHOCTB. 4 5
coxpaHenusi B | JHeprus. Kuneruueckas sHeprus. IloreHnuanbHast sHeprusi. 3akOH COXpaHEHUs1 MeXxaHUueckoil sHepruu. Ilpumenenue
MEXAHUKE | 3aKOHOB COXPaHEHMs].
Tema 1.4 Coaep:xanue yue0HOro MaTepuaJja
Mexannuyeck | Mexannueckue konebanus. KoneOarembHoe nmwxkenue. [apmonmueckmne kojiebanus. CBOOONHBIE MEXaHUYECKUE
ue Kosiebanus | konebanus. IlpeBpamenne sHepruu mnpu kosnedarenbHOM ABMKEHUH. CBOOOAHBIE 3aTyXarolNe MEXaHUYEeCKHE 6 2
U BOJIHbI koneOanust. BeiHyKneHHbIe MexaHnueckue konebanus. [lonepednbie U MPOAOIbHBIE BOJHBL XapaKTEPUCTUKU BOJHBI.

Wnrepdepennus BonH. [loHsATHe 0 mudpakuny BoiH. 3BYKOBBIE BOJHBI. YIBTPa3BYK M €0 MPUMEHEHHE.




YpOoBEHDb

HamvenoBanme O0bem
PA3ICIOB 1 TeM Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS HACOB OCB(:IGHH
1 2 3 4
JladoparopHoe 3anaTHe Ne | (Tema BbIOMpAETCsI, UCXOS U3 MATEPHAIBHO-TEXHUYECKOTO 00ECTICUSHST).
Tembl 1abOpaTOPHBIX 3aHATHI:
HccnenoBanue ABMKEHUS TeJa MO ASUCTBUEM MOCTOSIHHOW CHJIBL.
H3ydeHue 3akoHa COXpaHEHHs] UMITYJIbCA.
CoxpaHeHrne MEXaHUYECKON SHEPTUH MPH BIDKEHUH TeJIa MO NIeUCTBUEM CUJI TSDKECTH U YIIPYTOCTH. ) )
CpaBHeHue pabOThI CHJIBI C HI3MEHEHHEM KUHETUYECKOW YHEPTHH TeJa.
H3yyeHne 3aKOHOB COXpaHEHHs Ha TPUMepe yaapa mapoB 1 0aJUTMCTUYECKOro MasiTHUKA. 3ydenne ocoOeHHOCTeH
CHUIBI TPEHUS (CKOJIBIKEHHS).
N3yyeHne 3aBUCUMOCTH MepHoAa KoJeOaHWl HUTSHOTO (WJIM MPYKMHHOTO) MAsTHUKA OT JJIMHBI HUTH (MM MAaCChI
rpy3a).
ITosTopenue u obobmenune no pasaeay Mexanuka. Pemenne pasHOypOBHEBbBIX 3a/1ad.
Kontponbnas pabora no pa3neny 1. MexaHuka.
Paspean 2.
OcHoBBI
MOJIEKYJISIPHO 52
H PU3NKH U
TePMOAHHAMH
KH
Tema 2.1 Coaep:xanue yue0HOro MaTepuaJja
OcHoBBI OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETHYECKOM Teopud. PasMeprl M Macca MOJIEKYN U aTroMOB. BpoyHOBCKoOe
mosekyaspHo | aewkeHue. luddysus. Cunbl U 3HEPrus MEKMONIEKYIPHOTO B3auMozaencTsusi. CTpoeHne ra3oo0pasHbIX, JKUAKHX U
- TBepAbIX Ten. CKOPOCTH ABMKEHUS MOJICKYN U uX u3MepeHue. Mneanbueriii ra3. [laBnenue raza. OCHOBHOE ypaBHEHHE 14 )
KHHETHYECKO | MOJICKYISIPHO-KUHETHUECKOW Teopuu ra3oB. Temmeparypa u ee usMepeHue. ['a3oBbie 3aKOHBL. AOCOJIOTHBIA HYIb
i Teopum. TeMmneparypbl. TepMognHaMU4ecKas MKajia TEMIEPaTypbl. YpaBHEHUE COCTOSIHUS UACaIbHOTO ra3a. MoJsipHast ra3oBast
HNneanbHblil | MOCTOSIHHAS.
ras.
Tema 2.2 Coaep:xanue yue0HOro MaTepuaJja
OcHoBBI OCHOBHbIE TTOHSITHSI U OTNpeaesieHrs.. BHyTpeHHsIsl 3HEPTHsl CUCTeMbl. BHYTpeHHSsIs1 SHeprus uaeanbHOro raza. Pabora u
TePMOAMHAMH | TEIUIOTA KaK (POPMBI Mepenavu SHepruu. TerIoeMKOCTb. YiedbHas TEIUIOEMKOCTb. YpPaBHEHHE TEIUIOBOro OajaHca. 10 2
KH ITepBoe Hawanmo TepmoamHamuiku. AnuabarHbiii npounecc. [lpuamun neficteust TeruoBoit mMamwHbl. KITJ[ TermmoBoro

JABUTATCIIA. BTopoe HavajJo TCPMOAWMHAMUKU. TepMOI[I/IHaMI/ILIeCKaﬂ HIKajJa TEMIIEPATyp. XOJ'IOI[I/IJ'IbeIe MalllMHBI.




YpOoBEHDb

HaumeHoBanue O0BeM
PA3ICIOB 1 TeM Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS HACOB OCB(:IGHH
1 2 3 4
Tennosble neurarenu. OxpaHa NpUPOIBL
Tennoevie  Osueamenu Ha  dicene3sHoOOpodcHom mpancnopme. Oxpana  okpydcaioweti  cpedvt npu  pabome
ACENE3HOOOPOICHO20 MPAHCHOPMAL.
Tema 2.3 CaoticTBa napos: Mcnapenue u koHmaeHcaiwsi. HachllleHHBIH Map ¥ ero CBOWCTBA. AOCONIOTHAsE U OTHOCHUTEJIbHAS
CaoiicTBa BJIAKHOCTb Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTD TeMIIepaTypbl KUIMIEHUs OT AasneHus. [leperpersiit map u ero
napos, HCIIOJIb30BAHUE B TEXHHUKE.
skuakocteii u | CBoiicTBa KUAKOCTeN: XapakTepUCTHUKA JKUJIKOTO COCTOsIHUS BelnecTBa. [I0BEpXHOCTHBIN CIION JKUAKOCTU. DHEpPrus
TBEPABIX TeJ | MOBEPXHOCTHOIO CJ0A. SBI€HNs HA TPaHULE XKUAKOCTU C TBEPABIM TesioM. KanuiisipHble SBIEHUs. 12 )
CaolicTBa TBEpAbIX Tel: XapaKTepUCTHKA TBEPAOIO COCTOSHMsI BellleCTBa. YIPyrue CBOWCTBA TBEPIBbIX TeN. 3aKOH
I'yka. Mexanuueckne CBOWMCTBA TBEPABbIX Tes. TemnoBoe pacliMpeHue TBEPABIX Tel U >kuakocted. Ilnasinenme un
KPUCTAJIIIU3ALINSL.
lIpumenenue cospemennvIx MaAmMepuaios ¢ 3a0AHHbIMU CEOTICMBAMU HA JiceTIe3HO00podcHoM mpancnopme. [Ipobnema
PaspyuieHus J4Cene3n000POACHO20 NONOMHA U ee peulenue.
JlaGopaTopHbie 3ansTust Ne2, Ne3, Ne4, NeS (Tembl BBIOMPAIOTCS, NCXOS U3 MaTePHUAIbHO-TEX HHUECKOTO
olecrieyeHus).
Tembl 1abopaTOPHBIX 3aHATHIL:
Hsmepenue BlIaxHOCTH BO3yXa.
Hsmepenne NoBepXHOCTHOTO HATSXKEHUS JKUAKOCTH. 8
Habmronenue mporecca KpUCTaUIN3aALINH.
Uzydenue nedopmMaliviy pacTsKEHHS.
HsyueHne TenaoBOro paCIMpeHus TBEPABIX TEl.
HzydeHne 0COOEHHOCTEH TETIOBOTO PACIIUPEHUST BOJIBL.
[TosTopenue u obobmenue no pasaeay 2.OCHOBBI MOJNIEKY/ISIPHON (PU3UKH U TEPMOIUHAMUKH. PerieHue 6
Pa3HOYPOBHEBBIX 3a4a4.
Kontponbnas pabota no pasneny 2. OCHOBBI MOJIEKYJISIPHON (PU3UKH U TEPMOIUHAMUKHI 2
Pasnen 3.
DyeKTpoauHA 82

MHKa




Hanmenosanue
pa3aenoB u TeM

Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS

O6peMm
YacoB

YpOoBEHDb
OCBOCHH
A

1

2

4

Tema 3.1
DJIeKTPHYECK
oe moJjie

Coaep:xanue y4ue0HOro MaTepuaJja

DNEeKTpUUeCKue 3apsAabl. 3aKOH COXpaHeHus 3apsna. 3akoH Kynmona. Onekrpuueckoe mone. HampsokeHHOCTh
anekTpudeckoro nosst. [lpunumn cyneprnosunmu nojyieii. Pabota cun anekrpocrarudeckoro mojst. [lorenuuan. Pa3HocTs
IIOTCHLIUAJIOB. 3KBI/IHOT6HLII/IaJ'IbeIe MOBEPXHOCTH. Css13b MCXKAY HAMNPSAXKEHHOCTBKO W PA3HOCTBIO IMMOTCHIUAJIOB
3NEeKTpUUecKoro mnoist. JlusiekTpuku B snekTpudeckoM mnone. llomsipusanmst amsnexktpuxoB. [IpoBomHUKH B
snekrpuueckom mnose. Konnencaroper. CoennHeHNe KOHASHCATOPOB B Oarapero. JHEprus 3apspKEHHOTO KOHASHCATOpaA.
DHeprust SIeKTPUUIECKOTO MOJIS.

Pewenue 3ana4 o remMe DIEKTpUUECKOE MOJIE

IIpobnema cmamuyecko2o 51eKmpuiecmed Ha JHeeae3H000PONCHOM MPAHCHOPIIE.

16

HudpepeHnupoBaHHBIN 3a4€T.

Tema 3.2
3akoHbl
MOCTOSAHHOI'O
TOKA

Coaep:xanue yue0HOro MarepuaJja

yC.]'IOBI/Iﬂ, HeO6XOI[I/IMbIe AJIs1 BOSBHUKHOBEHUA U MOAACPKAHUA DSJICKTPUUCCKOI'O TOKaA. Cuita TOKa M IUIOTHOCTH TOKA.
3akon Oma mns ydactka uenu 6e3 J/IC. 3aBHCHMOCTb 3JEKTPUYECKOrO CONPOTUBICHUS OT Marepuaja, IJIUHbI U
IUIOIIAAN TOMEPEYHOr0 CEUEHUs] MPOBOAHHUKA. 3aBHCUMOCTb 3JIEKTPUYECKOTO COMPOTHBJIEHUS] MPOBOJHUKOB OT
TEMIIEPATYPEI.

DNEeKTPOABUKYIIAsl CUJIa UCTOYHUKA TOKa. 3akoH Owma st monmHol uenu. CoeguHeHue mpoBogHukoB. CoennHeHHE
HCTOYHHUKOB 3JIEKTpHUECKol SHeprun B Oarapero. 3akoH Jlxoyns—Jlenna. Pabota 1 MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
Tennosoe nelicTeue TOKA.

nexmpocHaboceHe NACCANCUPCKO20 BACOHA HA HCeNE€3HOO0PON’CHOM MPAHCNOPME.

14

JlaGopaTopHbie 3ansTust Ne6, Ne7, Ne§, Ne9 (Tembl BBIOMPAIOTCS, NCXOs U3 MaTEPHUAIbHO-TEX HHYECKOTO
obecriedeHus).

Tembl 1abOpaTOPHBIX 3aHATHI:

Hsyuenue 3axkona Oma 1151 ydacTka Leny, MOoCcIe0BaTeIbHOrO U Mapajlie]bHOr0 COeMHEHMs] IPOBOHUKOB.
Hsyuenue 3axona Oma 1151 TOJHOM LieTu.

Omnpenenenue 3/{C 1 BHyTPEHHETO COMPOTUBJICHHS] HICTOYHUKA HAPSIKEHUS.

Onpenenenue KI1J| HarpesarenpHOr0 mpudopa.

ITosropenue n 0bo0ImeHne Teme 3aKOHBI TIOCTOSIHHOTO TOKA. Pemenne pa3HOypOBHEBBIX 3a/ad.

Kontponbnas pabora no teme 3.2 3aKOHBI TIOCTOSTHHOTO TOKA.

Tema 3.3
DJeKTpHYeCK

Coaep:xanue yue0HOro MaTepuaJja
DNEKTPUYECKHI TOK B MeTajulaXx. JJEKTPOHHbIM ra3. Pabora BbIxoma. DIEKTPUYECKHH TOK B SJIEKTPOJUTAX.

12




YpOoBEHDb

HamvenoBanme O0BeM
PA3ICIOB 1 TeM Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS HACOB OCB(:IGHH
1 2 3 4
Uil TOK B Onextponus. 3akoHbl Papanes. IlpumeHeHue sJeKTpoiM3a B TEXHHUKE. OJEKTPUYECKUNH TOK B rasax MU BakKyyMe.
pazamunbix | MoHuzauusa rasa. Buael razosbix paspsnos. Ilonstue o mnazme. CBoiicTBa M MPUMEHEHHE 3JIEKTPOHHBIX ITYYKOB.
cpenax DneKTpU4ecKnii TOK B monynpoBonHukax. CoOCTBEHHas! MPOBOAMMOCTH IOJNYNPOBOAHHUKOB. lloJynmpoBOIHUKOBBIE
npudOpPHI.
JlaGopaTopHoe 3ansTHe Ne 10 (Tema BeIOMpaeTCs, HCXOAS M3 MATEPHATBHO-TEX HIUECKOTO 00eCTIeueHus!).
Tembl 1abOPaTOPHOTO 3aHATHS: 5
Onpenenenue TeMneparypbl HUTH JIaMIIbl HAKAJIUBAHMUSI.
OnpeneneHye 3J1eKTPOXMMHUYECKOrO SKBUBAJIEHTa MeJIU.
KonTtponbHas pabota no teme 3.3. DNeKTpHUECKUH TOK B Pa3IMYHBIX Cpemax 2
Tema 3.4 Coaep:xanue yue0HOro MarepuaJja
MarautHoe | Bexktop mHaykuuu MarHUTHOrO mosisi. J{eHCTBHE MArHUTHOTO TOJIA HA MPSIMOJUMHENWHBIN MPOBOOHUK C TOKOM. 3aKOH
noJie Awmnepa. BzaumonetictBue TokoB. MarHuTHbIH NOTOK. Pabota mo mepeMenieHno NpoBOJHUKA ¢ TOKOM B MArHUTHOM 10 2
nosie. JlelicTBre MarHUTHOTO MOJIst Ha ABMKyLuiics 3apsan. Cuna Jlopenna.
lloe30a na macnummnoii nooyuixe. Maenegui.
Tema 3.5 Coaep:xanue yue0HOro MaTepuaJja
DJIeKTPOMArH | DJeKTPOMAarHuTHas UHAyKLUsA. BuxpeBoe snexTpuueckoe mnoje. 3akoH ayekTpoMarHuTHoN wuHaykuuu. OC B 4 )
HUTHAasl JBUXKYLIUXCS TpoBOoAHUKaX. CaMOMHAYKLMSI. DHEPTUsi MArHUTHOT'O MOJSL.
HHAYKIHUSI
IToBropenue n oOoOIIeHHe Mo TeMaM MarHUTHOE Mojie. DJIeKTPOMArHUTHAasE WHAYKIUs. PerneHne pasHOypOBHEBBIX 4
3a1a4.
Kontponbnas pabora o remam 3.4 u 3.5 MarautHoe noje. JJIeKTPOMArHUTHAST HHTYKLIHSL. 5
Pasnen 4.
DJIeKTPOMArH
HTHBbIEC 14
KoJ1e0aHHs 1
BOJIHBI
Tema 4.1 Coaep:xanue yue0HOro MaTepuaJja
Duexrpomarn | CBoOoaHbIE 3NeKTpOMarHuTHele KkoneOaHusi. IlpeBpaineHue »>HEPruM B KOJeOareIbHOM KOHType. 3aTyXaroliue
HUTHBIE 3NIEKTPOMAarHUTHbIE KoneOaHWs. [eHeparop He3aTyXaloIUX BIEKTPOMATHUTHBIX KojeOaHW. BrIHy>XneHHBIC 6 2
Kosie0anus | snekrpuueckue koneOanmsa. [lepemeHHbIi TOK. leHeparop mnepeMeHHOro TOKa. EMKOCTHOE M HMHIYKTUBHOE

CONPOTUBJICHUS TMEPEMCHHOI'O TOKA. 3akon Oma JJIA BHGKTpH‘{eCKOﬁ HEMNU NEPEeMCEHHOT'O TOKA. Pabora u MOIMHOCTD




YpOoBEHDb

HamvenoBanme O0bem
PA3ICIOB 1 TeM Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS HACOB OCB(:IGHH
1 2 3 4
nepeMeHHOro Toka. leHeparopel Toka. Tpanchopmaropel. Tokm BeicOkOH wuactoThl. llomyueHue, mepenmada u
pacnpeneneHue 3JIeKTPOIHEPTHH.
Dnekmpudurayusl Ha Hcene3n000PON’CHOM MPAHCHOPME.
Tema 4.2 Coaep:xanue yue0HOro MarepuaJja
DJieKTpOMArH | DJIIEKTPOMArHUTHOE TMOJe Kak OCOObI BHMI MaTepuu. DJIeKTpoMarHuTHbe BONMHBL Bubparop I'epua. OTkpbITHIH
HTHbIE kosiebarenbHbIN KOHTYp. M300peTenue paauo A. C. Ilonosbim. Tonsitiie o pannocsszu. Paguososasl. Pamuonokarmsi. 6 2
BOJIHBI IIpuMeHeHue 31eKTPOMarHuTHBIX BOJH.
(65136 HA JICENE3HOOOPOACHOM MPAHCROPME.
JladoparopHoe 3anaTue Ne 11 (Tema BbIOMpaeTCs, UCXOAS U3 MATEPHAIBHO-TEXHUUYECKOTO 00ECTIEUSHST).
Tembl 1abOPaTOPHOTO 3aHATHS: 5
HNHayKTUBHBIE 1 €MKOCTHOE CONPOTUBJICHHUS B LIENU MIEPEMEHHOTO TOKa
Hzyuenne paboTel mpOCTEHINEro paTuonprueMHUKA.
Paspean S.
Onrtuka 34
Coaep:xanue yue0HOro MaTepuaJja
IIpupona ceera. CkOpOCTh pacnpoOCTpaHEHHUs CBeTa. 3aKOHBbI OTPaXeHMsI U MpesiomiieHus csera. IlonHoe oTpakeHue.
Jlunzel. ['ma3 kak ontudeckas cucrema. Onruueckue npudopsl.
BomnHosble coticTBa cBeTa. UHTepdepenuus ceera. KorepeHTHOCTb CBETOBBIX JTy4eH.
Hurtepdepenns B TOHKHX MieHKax. [lomock! pasHoii TonuHbl. Kombiia HetoToHa. Micnonb3oBanue nHTepdEepeHINN B 20 5
Hayke U TexHuke. Jndppakums ceera. Judpaxuus Ha
IIeNH B MapajuieNbHbIX ydax. JAudpakiuonHas pewmerka. Ilonstue o ronorpadun. Ionsipusanust monepeyHbIX BOJH.
ITonsipuzauusa ceera. JloitHoe nyuenpenomnenue. Ilomspouast. [ucnepcus csera. Bunbl crnektpoB. CnekTpbl
ucnyckauns. CriekTpel momoenus. YisrpaduoneroBoe u HH(ppakpacHoe u3nydeHus. PentreHosckue nyun. HMx
IPUPOAA U CBONCTBA.
JlaGoparopHbie 3ansTust Ne12, Nel13, Nel4, NelS (TeMbl BEIOMPAIOTCS, HCXOS U3 MAaTEPHAIBHO-TEX HIUECKOTO
obecrieyeHus).
Tembl 1abopaTOPHBIX 3aHATHIL:
Uzyuenune n3o0pakeHus MPEIMETOB B TOHKOH JIH3E. 8
Uzyuenune natepdhepeHnu CBeTa.
Uzyuenue nudpakunu cBera.
I'panynpoBKa CIEKTpOCKONA U ONpeesIeHNe AJIUHbI BOJHBI CEKTPAJIbHbBIX JTHHHM.
ITosTopenue u 06o0menune no pasneny S.Ontuka. Pemenue pasHOYpOBHEBBIX 3a4a4. 4




YpOoBEHDb

HamvenoBanme O0bem
PA3ICIOB 1 TeM Conep:xanne yae0HOT0 MaTepraia, TabOpaTOPHBIC U MPAKTHICCKUC 3aHATHS, CAMOCTOATCIBHAS PAadoTa 00y IArOIIIXCS HACOB OCB(:IGHH
1 2 3 4
KontponbHas pabora no paszgeny 5. Onrtuka 2
Paspean 6. 4
OcHoBbI Copepxkanue yueOHOro MmarepuaJa
cnennaabHol | MHBapuaHTHOCT MOAYNsl CKOPOCTH cBeTa B BakyyMme. Iloctynarer DiinmTeiiHa. IIpocTpaHcTBO U BpeMsi crieliiaibHON
TeopuH TEOPUH OTHOCUTEIBHOCTH. CBsA3b MAaCChl M YHEPTHH CBOOOTHOHN YaCTULIBL. DHEPTHs MTOKOSL. 4
OTHOCHUTEJIbH
0CTH
Paspen 7.
DJIeMeHThI 14
KBAHTOBOI1
$puzuxku
Tema 7.1 Coaep:xanue yue0HOro MarepuaJja
KsanroBas | TeroBoe usnyuenne. Pacnpenenenue sHeprum B criektpe abcomoTHO uépHOro tena. KeanroBas runoresa Ilnanka. 4 5
ONTHKA @®oronbl. Buemanii porosnexrpudeckuii 3pdext. Bayrpennnii porosdpdext. Tumbl porosnemenTos. JlaBneHne ceta.
IToHsiTHE O KOPIYCKYJISIPHO-BOJIHOBOM MPUPOJIE CBETA.
Tema 7.2 Coaep:xanue yue0HOro MaTepuaJja
duzuka PasButue B3MIA0B Ha CTPOEHHUE BelllecTBa. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bomopona. JAnepHast MOAeNnb aToMa. ) 1
aroma OnbiTel . Pesepdpopna. Monenr aroma Bomopoma mno Hbopy Tunoresa ne bpoiins. CoorHomenue
HeonpenenéHHocTel | elizenOepra. KBaHTOBBIE réHEpaTophl.
Tema 7.3 Coaep:xanue yue0HOro MaTepuaJja
duzuka @dusnka aroMHOro sAapa. EcTecTBeHHass painOaKTUBHOCTh. 3aKOH PaguOaKTUBHOrO pacnana. CrocoObl HabmoneHus u
ATOMHOT'0 perucrpanyu 3apsukeHHbIX yactull. Dddext Basunosa-Uepenkosa. CTpoeHune aroMHoro sinpa. Jlegext Maccel, sHeprust
siapa CBSI3U U YCTOMYUBOCTb aTOMHBIX siiep. A nepHble peakuuu. MckyccTBeHHast pallOaKTUBHOCTD. [lefeHne TsKembIX saep. 8 1
Llennas sinepHas peakuus. YnpasisieMas LenHas peakuus. AnepHslil peaktop. [lonyueHne paguoakTUBHBIX H30TONOB U
ux NnpuMeHeHue. buonorndyeckoe aeiicTBre pailOaKTUBHBIX U3IYYeHUH. DeMeHTapHble YaCTHULIbL.
BCEI'O: | 234

JUist XapakTepUCTHKH YPOBHS OCBOEHHS y4eOHOTro MaTepuaa HCIOJb3YIOTCS CleAyIomue 0003HAYEHUS:

1. — o3HaKOMHTENBbHBIN (Y3HABAHUE PaHee N3YYCHHBIX OObEKTOB, CBONCTB);

2. — penpOAYKTUBHBIN (BBITIOIHEHUE AESITEIBHOCTH 10 00pa31ly, MHCTPYKLUH WIH MO PYKOBOIACTBOM)

3. — MPONYKTHUBHBIH (TUIAHUPOBAHNE M CAMOCTOSITEIBHOE BBITIOJTHEHUE JIEATENbHOCTH, PEIIeHUe MPOOIeMHBIX 3a1a4)




3. YCJIOBUS PEAJIM3ALIMU PABOYEIT IPOI'PAMMBI YUEBHOIA
JUCHUATIMHBI

3.1. MarepuajbHO-TeXHH4YEeCKOe o0ecreyeHue

Peanmuzanuss mporpammbl  y4eOHOW JTUCHUIMIMHBI TpeOyeT Haauuus KaOWHETa
¢u3nkn n madoparopun PU3MKK.
O6opynoBaHue KAOUHETA:
—  pabouas 30Ha IPEMOABATEIS,
—  JIEMOHCTPALMOHHBIN CTOJI;
—  cleuManbHbIE JJAOOPATOPHBIE CTOJIBI IO KOJIMYECTBY 00YUYAOLINXCS,
—  CTYJbS,
—  ayIuTOpHAs [JOCKA C METAUIMYECKUM TOKPBITUEM I KPEIJICHUS
JAEMOHCTPAIMOHHOTO 000PY/I0BaHUS,
—  CTEJUIAX AJIsl MOACIIEH U MAKETOB,
—  mkadbl A7 MOAETEH U MAKETOB.

[Tpubopsl 1 ycTpoiicTBa
—  CHCTEMa 3JIEKTPOCHAOKEHUS JJAOOPATOPHBIX CTOJIOB HanpsbkeHueM 220 B;
—  KOMIUIEKT J€MOHCTPAIIMOHHOTO 00OPYI0BaHUS IO ONTHKE, NIEKTPOJAMHAMUKE,
MEXAHUKE U APYTUM paznenaM (PU3MKH.
—  yueOHbIE€ HANISIHBIE MOCOOUS:
—  IUIaKaThl ¥ TaOUIIBI IO U3YyYaeMbIM pa3zieiaM MporpamMmMbl;
—  KOMIUIEKThI yU€OHbBIX HAMISAHBIX TOCOOUH MO AUCIUTIIIMHE.

JlelicTBytomas HOPMarMuBHO-TEXHUYECKAs U TEXHOJIOTUYECKAsl TOKYMEHTALHS:
—  mpaBWiia TEXHUKU O€30MaCHOCTH W MPOU3BOACTBEHHON CAaHUTAPUH;
—  SKypHAaJ M0 TEXHUKE OE30MaCHOCTH.

TexHruecKre cpeacTra OOyUECHHS:
—  MEPCOHAJBHBIA KOMIBIOTEDP C JULCH3UNOHHBIM MPOrPAMMHBIM 00€CIIEYEHUEM;
—  MYJIBTUMEIUNHBIN IIPOEKTOP;
—  MPOCKIUOHHBINA DKpaH.



3.2. UndopmannoHHoe obecneyeHne peaau3auuu nporpaMmmsl

Jist  peanuzaiuu mporpaMmbl - OMOnuoTeuHbiii  (poHA 00pa3oBaTENIbHOM

Opraim3aliy YKOMILICKTOBAH IICYATHBIMH H (I/IJ'II/I) QJICKTPOHHBIMH H3IaHWUAMMU,
PCKOMCHAOBAHHBIMHU AJI UCITI0JIb30BaHHA B O6pa30BaT€HBHOM Imponecce.

OCHOBHBIE UCTOYHUKH:

1.

Jimutpuepa B.®@. ®usuka s npodeccuii M CnequaibHOCTEN TEXHUYECKOTO
npouiist; YYeOHUK JJisi CTYACHTOB MPO(PECCUOHAIBHBIX 00pa30oBaTe/IbHBIX
OopraHu3aluii, ocBauBaroMX npodeccuu u cnenuaibHocTi CI10.—M., 2017
Jimutpuepa B.®@. ®usuka s npodeccuii M CnequaibHOCTEN TEXHUYECKOTO
npoduist. COOpHUK 3a/ay: yueO. nocodue s CTY/ICHTOB
npoeccnoHaNBHBIX 00pa30BAaTEIbHBIX  OpraHU3alui,  OCBAMBAOLIMX
npoeccnn u cnenuansHoctn CI10.-M.,2017

Jimutpuepa B.®@. ®usuka s npodeccuii M CnequalibHOCTEN TEXHUYECKOTO
npoduiis. KOHTpoNbHBIE Marepuaibl: yded. mocoOWe Juisl CTYACHTOB
npoeccnoHaNbHBIX  00pa30BATENbHBIX  OPraHM3alMii, OCBAMBAOLIMX
npodeccnn u cnenranbHocTh CI10.-M.,2016

Jimutpuepa B.®@. ®uszuka s npodeccuii M CnequaibHOCTEN TEXHUYECKOTO
npoduns. JlaboparopHblii MpakTHKyM: y4eO. mocoOue Ans CTYACHTOB
npoeccuoHaNbHBIX  00pa30BATENbHBIX  OPraHM3alii, OCBAMBAOLIMX
npodeccun u cnenuanbHocTi CI10.-M.,2017

OJEKTPOHHBIE U3JaHUS (HIEKTPOHHBIE PECYPCHI)

1.
2.
3.

«OtkpeiTas ¢usuka» http://www.physics.ru/
«®Duzuka.ru» http://www.fizika.ru/
«BupTyanbHblii METONMMYECKHA KAOMHET YUUTENS (PU3MKU U ACTPOHOMUI

http://www.gomulina.orc.ru/

4.
5.
6.

Caiit «®u3uka B anumaiusx» http://physics.nad.ru/physics.htm
Macrep-knacc «XKupas (puzuka» http://www.int-edu.ru/hage.php?1d=931
Lndposas madboparopust «Apxumeny (JlaboparopHeie padboTbl O PU3HKE)

http://www.9151394 ru/projects/arhimed/arhim1/cituo/lab_raboty fhtm

7.

Bupryaneasie  naGopartopuri  (MHTEPAKTHBHBIE  MOJEIM  Pa3IMYHBIX

nporneccon) http://somit.ru/index _demo.htm

I[OHOHHI/ITGHBHBIG HCTOYHUKH

1.

2.

Mskuies I'51., ByxoBue b.b., Corctkuii H.H. ®u3nka (0a30Bblif YPOBEHB)
— M. «IIpocsemenne»,2019

I'enpenmreiin J1.O., Jlux FO.U. nox pen. Opnoa B.A. ®usuka. 10 knacc.

Y4yeOHuk s 0011e00pa3oBareabHbIX yupexkacHuid — M.: MHeMo3uHa,

2017.

. T'enpenmrreiin JI.O. Jluxk FO.W. nox pen. Opnoa B.A. ®usuka. 11 kmacc.

Y4yeOHuk s 0011e00pa30BaTeabHbIX yupexkaeHuid — M.: MHeMo3uHa,
2017.

. I'enpenmreiin J1.O., Kupuk JLA., I'enmedrar .M., Henames W.1O. ®usuka.



10 knacc. 3agauHuk Ajig  00ME0OpA30BATENbHBIX YUPESKIECHUA — M.:
Muemo3suna, 2017.

5. I'enpenmreiin J1.3., Kupuk JLA., I'enp¢prar U.M., Henames W.1O. ®Ousnka.
10 knacc. 3agauHuk Ajig  00IME0OpA30BATENbHBIX YUPESKIECHUA — M.:

Muemo3uHa, 2017.

3.3. Ucnosb30BaHue AKTHBHBIX H HHTEPAKTHBHBIX (POPM 00y4eHUHA

Pabouas nporpamma npeaycMarpuBacT MCIOIBb30BAHUE B 00pa30BATENBHOM
NPOLECCE AKTUBHBIX W MHTEPAKTUBHBIX (OPM TMPOBENCHUS 3aHATHI. YPOKH-
CEMHUHAPBI MPU MOBTOPEHUH U OOOOLICHMHM M3y4acMOro Marepuana, MPOBEICHUE
JEMOHCTPALIMOHHOTO  SKCHEPUMEHTA TPH  M3JIOKEHUM HOBOTO — Marepuasa,
UCMONB30BAHUE BHUPTYAIbHBIX JIAOOpATOpHiA, B TOM YHCIE NOPH MPOBEIACHUH
Ja00paTOPHBIX 3aHATHSIX.



4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHUSI YYEBHO
JUCHUATLIMHBI

OneHka KauecTBa OCBOCHHS YUYECOHOW MUCILUIUIMHBI BKIKOYACT TEKYLIMA
KOHTPOJIb YCIIEBAEMOCTH M TPOMEKYTOUHYIO aTTECTALMIO.

Tekymmii KOHTPOJIb YCHNEBAEMOCTH OCYIIECTBISIETCS MPEMONABaTeNIEM B
IPOLECCE MPOBEACHHS YUCOHBIX 3aHATUN (TECTUPOBAHKME, YCTHBIN OMPOC, OLCHKA
BBITIOJIHEHUSI CAMOCTOSTENBHBIX 3aJaHHii), 4 TAKXKE BBIMOTHEHHS 00YYArOIIMMHUACS
WHAUBUAYAIbHBIX 33JaHWA B COOTBETCTBHHM C (POHAOM OLEHOYHBIX CPEIACTB IO
y4€OHOW JUCIMIUTUHE.

XAPAKTEPUCTHKA OCHOBHEIX BU/IOB YYEBHOI JAEATEJILHOCTH
CTYIEHTOB

Conep:xanne o0yyeHusi | XapaKTepHCTHKA OCHOBHBIX BH/IOB 1eSIT€JIbHOCTH CTYAE€HTOB
(Ha ypoBHe yueOHBIX AelicTBHIl)

Brenenue YMeHHsT  MOCTAHOBKM  LeNeH  JeATEIbHOCTH, IJIaHUPOBAHUS
COOCTBEHHOM NIEATENIbHOCTHU ISl JOCTHIKEHUS MTOCTABIICHHBIX IIEJIeH,
MPeNBUACHHUS BOSMOXKHBIX PE3YJITATOB 5TUX AEHCTBUMN, OPraHU3alUuN
CaMOKOHTPOJISI U OLIEHKH MOJYYEHHBIX PE3YJIbTaTOB.

PazButne cnocoOHOCTH SICHO M TOYHO H3JIaraTb CBOU MBICIH,
JOTMYeCKH OOOCHOBBIBATH CBOK) TOYKY 3PEHHs, BOCIPHUHHMATb H
aHAJM3UPOBaTh MHEHUsI COOECETHHKOB, INPH3HABAs MPAaBO IPYroro
4eJI0BEeKa HA THOE MHEHHE.

IIpoussenenne n3mepeHnst GU3NIECKUX BEJIUYHH U OLIEHKA MPAHHIIBI
MOTPELIHOCTE N U3MEPEHUI.

IIpencrasiaenune rpaHULbI NOTPEIIHOCTEH H3MEPEHUN NPH
NOCTPOEHUH rpadpuKoB.

YMeHHe BBICKA3bIBATH THITOTE3bI TSI OOBSICHEHUST HAOOIaeMbIX
SIBJIEHUM.

YMeHue npeanaratb MOAEIH sIBICHUIM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PH3UUECKNX 3aKOHOB.

H3noxxeHne OCHOBHBIX MOJIOXKEHUN COBPEMEHHON HAayYHON KapPTUHBI
MHpa.

[IpuBenenne NpUMepOB BIUSHUS OTKPHITHH B (PU3HKE HA MPOTPEcC B
TEXHUKE U TEXHOJIOTUU IPOU3BOACTBA.

Hcnonp3oanne MHTepHEeTA 1151 Noncka nHGOpMauu

Mexanunka IIpencrasieHne MEXaHUUYECKOTO JBH)KCHUS Teja YPaBHEHUAMU
3aBUCUMOCTH KOOPAMHAT U MPOEKLMEN CKOPOCTH OT BPEMEHHU.
[IpencraBneHre MEXaHUYECKOTO JBIDKEHHUS Tela TrpadukaMu
3aBUCUMOCTH KOOPAUHAT U MPOEKLHUEN CKOPOCTH OT BPEMEHHU.
Ornpenenenne KOOPAUHAT MPOUAEHHOTO MYTH, CKOPOCTH U YCKOPEHUS
Tena Mo rpadukaM 3aBUCHMOCTH KOOPAHMHAT M MPOEKLHHA CKOPOCTU
OT BPEMEHH.

OnpeneneHne KOOPAWHAT MPOHAEHHOTO TMyTH, CKOPOCTH U
YCKOPEHUs TeJa MO yPAaBHEHUSIM 3aBUCUMOCTH KOOPAUHAT

Y MIPOEKLUI CKOPOCTH OT BPEMEHHU.

IlpoBenenne  CpPaBHUTENBHOIO  aHalW3a  PaBHOMEPHOIO U
PABHOMNEPEMEHHOTO IBUKEHU.

YkazaHue WCMNOJb30BaHUs MNOCTYNATEJbHOIO M  BPAIIATEIbHOIO




NBIDKECHUH B TEXHUKE.

IIpnobperenue onbiTa paboOTHI B IPYIIE C BBHITOJIHEHHEM PA3IHMYHBIX
COLIMANIBbHBIX POJIEH.

Pa3zpaboTka BO3MOXKHOH CUCTEMBI JEHCTBUN 1 KOHCTPYKLIUU

IUTs1 SKCIIEPUMEHTAJIBHOTO ONpPeNeeHUst KHHEMAaTHYE€CKUX BEJIUYHH.
[Ipencrasnenne nHPOPMALIUHN O BIIAX ABM)KEHUS B BUAE TAOIHIIBI.
IlpumeHenne 3akOHAa COXPAHEHUs HMIYJIbCA [JII BBIYMCIICHUS
U3MEHEHUHN CKOPOCTEH Tell MPU UX B3aUMONECUCTBUSIX.

Uzmepenune paboTsl CUIT U N3MEHEHNE KHHETUYECKOH SHEPTUHU TeIa.
Boruucnenne paboTsl CHT M N3MEHEHHsI KHHETHYECKOH SHEPTUH Tea.
Bruucnenue noTeHIUaNbHON SHEPTUU TEJT B TPABUTALIMOHHOM IOJIE.
Omnpenenenne NOTEHIMAIBHONH HEPTUU YIIPYro 1edpOPMHPOBAHHOTO
TeJa 1O U3BECTHOH ehOopMaluy U JKECTKOCTH Tela.

IlpumeHeHne 3akOHa COXPAaHEHHMsT MEXAHWYECKOW JSHEPruu Ipu
pacdeTax pe3yJbTaroB B3aUMOACHCTBUH TeJN TI'PaBUTALMOHHBIMHU
CUJIaMH U CUJIaMU YIIPYTOCTH.

VYka3aHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXAHUKH.

VkazaHue  y4eOHBIX [OUCLUIUIMH, TMPH H3YYEHUH  KOTOPBIX
VCIIOJIB3YIOTCS 3aKOHBI COXPAHEHUS.




OCHOBBI MOJIEKYJIIPHOM
¢busnku u
TEPMOIMHAMUKU

BrInosHEeHNE SKCIIEPUMEHTOB, CIY)KALIUX 1Js1 0OOCHOBAHUS
MoJIeKyJIsipHO-KHeTH4eckoi Teopun (MKT).

Perienue 3aad ¢ npuMeHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO-KMTHETUYECKON TEOPHH T'a30B.

Omnpenenenne mapaMeTpoB BEIECTBA B Ta3000pa3HOM COCTOSTHUU Ha
OCHOBAHHMH YPABHEHUSI COCTOSIHUS HIEAIBHOTO rasa.

OmnpeneneHue mapamMeTpoOB BEIECTBA B ra3000pa3HOM COCTOSSHHH U
NPOUCXOAIINX poueccoB 1o rpaguxam 3asucumoctu p (T), V (T),
p (V).

OkcnepumeHTanpHoe uccienosanue 3asucumoctu p (T), V (T), p
(V).

IIpencrasnerne B BuaE rpagIkoB H30XOPHOTO, N300aPHOTO

U M30TEPMHUYECKOTO TPOLIECCOB.

Brmucnenue cpenHell KWNHETUYECKONW SHEPTUH TEIJIOBOrO ABUKEHUS
MOJIEKYJI 10 U3BECTHOH TeMIeparype BeIecTna.

Bricka3piBaHne runoTes 11t OOBCHEHNST HAOMIOAaeMBbIX SIBIICHHH.
VkazaHHe TpaHUl] NPUMEHUMOCTH MOJAENH «HUACaJbHBIA Tra3» Hu
3ak0oHOB MKT.

H3mMepeHne Konn4ecTBa TeIIOTh B IPOLECCaxX TEIUIONepenaydn.
Pacuer konmuecTBa TEIUIOTHI, HEOOXOAMMOTO ISl OCYILIECTBIICHHS
3aJaHHOrO Tmpouecca ¢ Temjonepenaded. Pacuer u3MeHeHUs
BHYTPEHHEH 3Hepruu Ten, paboTel M NEepPEeNaHHOro KOJIWYeCTBa
TEIUIOTHI C UCTIONB30BAaHIEM TIEPBOTO 3aKOHA TEPMOIUHAMUKH.
Pacuer pabotsel, coBeplIeHHON ra3oM, mo rpapuky 3aBHCUMOCTH P
(V).

Boruucnenne paboTsl ra3a, COBEPIIEHHON MPU H3MEHEHUH COCTOSTHHS
o 3aMkHyTOMy LUKy, Beraucnenune KIIJ[ npu coBeplueHun rasom
paboThI B mpoLieccaXx N3MEHEHHsI COCTOSTHUS TTO 3aMKHYTOMY

LIUKITY.

OO0psicHeHNE IPUHLIUIIOB ASHCTBUS TEIJIOBBIX MAIIHH.
JleMoHCTpaumst poiau (PU3UKKM B CO3JAHMM U COBEPIIEHCTBOBAHHUH
TETJIOBBIX JBUTATEJICH.

Uznoxenne cyTH 5KOJOrHYeCKuX mpodieM, o0yCIoBIeHHBIX padboToil
TEIUIOBBIX JIBUTATENIEH U NPENJIOKEHUE ITyTH UX PELICHMUS.

VYkazaHue rpaHul] MPIMEHUMOCTH 3aKOHOB TEPMOIMHAMUKH.

YMeHHe BECTH [HUaJiOr, BBICJYIIUBATE MHEHHE OIIMOHEHTA,
y4acCTBOBaTb B JIUCKYCCHH, OTKPBITO BbIPAXKaThb U OTCTAMBATh CBOIO
TOYKY 3PEHUSL.

VkazaHue  y4eOHBIX [OUCLUIUIMH, TPH H3YYEHHUH  KOTOPBIX
UCTIONB3YIOT yueOHbIi Mareprail « OCHOBBI TEPMOJMHAMKID.
HsmepeHne BIaKHOCTH BO3AYXa.

Pacuer xonudecTsa TEMIOTH, HEOOXOAMMOTO ISl OCYIIECTBICHUS
nporiecca Nepexoaa BEIecTBa U3 OHOTO arperaTHOro0 COCTOSIHUS B
apyroe.

DKCIepUMEHTAIbHOE UCCIIEIOBAHNE TETIJIOBBIX CBOHCTB BEIIECTBA.
[IpuBeneHne NpUMeEpPOB KAITMJUISIPHBIX SIBJICHUH B OBITY, IPUPOE,
TEXHUKE.

Hccnenosanne MexaHM4eCKUX CBOUCTB TBEPAbIX Tel. [Ipumenenune
¢u3nyecknx TMOHATHA M 3aKOHOB B y4eOHOM  Marepuale
npodeCCHOHATTBHOTO XapakTepa.

Ucnonp3oanne MaTEpHETA 1011 IOMCKa HHpOpMamu o pa3padoTkax
U MPUMEHEHUSIX COBPEMEHHBIX TBEPJIbIX 1 aMOP(HBIX MATEPHAJIOB




DNIEKTPONUHAMHKA

Beruucnenue cun  B3aUMOAECUCTBUSI TOYEUHBIX  BJICKTPUUECKUX
3apsiioB.

Bpruncnenue HanpssKEHHOCTH  BJEKTPUYECKOTO MOJsi OOHOrO U
HECKOJIbKHX TOYEUHBIX AJIEKTPUUECKUX 3aPsIIOB.

Bpruucnenue noTteHUMasia  3JIGKTPUYECKOrO TMOJiA  OOHOrO U
HECKOJIbKUX  TOYEUHBIX JJEKTPUYECKHX 3apsaoB.  H3mepeHue
Pa3HOCTH MOTEHLIUAJIOB.

Hsmepenne  SHeprum  3JEKTPUYECKOrO  MOJA  3apsKEHHOTO
KOHZIEHCATOPA.

Bpruucnenue  3HEpPrUM  BJEKTPUYECKOTO MO  3apsKEHHOTO
KOHZIEHCATOPA.

Pazpabotka TIaHA 151 BO3MOKHOH CXEMBI NEUCTBUI
SKCIMEPHUMEHTAJIbHOTO ONPENESIEHHs] 3JIEKTPOEMKOCTH KOHJEHCAaropa
Y AUBJIEKTPUYECKON MPOHULIAEMOCTH BELIECTBA.

IIpoBenenne CpaBHUTENBHOTO  AaHAdW3a TPABUTALUOHHOIO U
BJEKTPOCTATUYECKOTO MONEH.

Hsmepenue momHocTH 3nekTpudeckoro Toka. Mamepenue IJIC u
BHYTPEHHETO CONMPOTUBJIEHUS UCTOYHUKA TOKA.

BrimonHeHue pacueToB CHJIBI TOKA W HANPsDKEHUNW HAa y4acTKax
snekTpudeckux 1enei. OObsSCHEHHWE Ha TPUMEPE DIEKTPUYECKOU
nenu ¢ ABymsi ucrounukamu toka (3/1C), B KakoM Cllydae UCTOUHUK
SIEKTPUYECKON dHeprun paboTaeT B peKMMe TeHeparopa, a B KaKoM
— B peXXUMe MOTpeOuTeNs.

Omnpenenenune TeMmmepaTypbl HHUTH HakaimuBaHusa. H3mepenue
3JIEKTPUYECKOTO 3apsiia SJIEKTPOHA.

CHsiTHE BOJBTAMIIEPHOM XapaKTEPUCTUKU AUOA.

IIpoBenenune CpaBHUTENBHOTO aHAIN3a MOJYIPOBOAHUKOBBIX AUOIOB
U TPUOIOB.

Ucnonb3oBanue MHTepHeTra ayisgs  MOWCKa  HWHPOpMANMH O
MEPCIEKTUBAX PA3BUTHSI MOJTYITPOBOJHUKOBON TEXHUKH.

YcTaHOBKa NPUUUHHO-CJIEACTBEHHBIX CBS3EH.

HUsmepenne WMHOyKUMM MAarHUTHOrO Tojsl. Beuuciaenue cun
NEHCTBYIOMINX Ha MPOBOJHUK C TOKOM B MArHUTHOM TIOJIE.
Bpruucnenue cui, JOEUCTBYIOLIMX HA JJIEKTPUYECKUN  3apsn,
JBIDKYIIUICS B MATHUTHOM TIOJIE.

HccnenoBanue SIBJIEHUU 3JIEKTPOMar HUTHOM WHAYKLWH,
CaMOUHAYKLUH.

Brruucnenue s3HEprud MarHUTHOTO TIOJISI.

OObsicHeHNe PUHIUTIA TEHCTBUS AJIEKTPOIBUTATENS.

OObsicHeHNEe TIPUHIUIIA JEHCTBUSI TeHEeparopa dJIEKTPUIECKOrO TOKA
U BJEKTPOM3MEPUTENbHBIX MpuOopoB. OObsACHEHHE MPUHLIUIA
NeNCTBUS Macc-CrieKTporpada, yCKOPUTETIeH 3apsKeHHBIX YaCTHII,
OObsicHeHHe PO MArHUTHOTO TMOJiSi 3e€MJIM B JKU3HH pPAaCTEHUH,
’KUBOTHBIX, YEJIOBEKA.

[IpuBeneHne nNpUMEPOB MPAKTUYECKOTO NPUMEHEHHUS HW3YYCHHBIX
SIBJICHUH, 3aKOHOB, MPUOOPOB, YCTPOMCTB.

IIposenenue CPaBHUTEIBHOTO aHanusa CBOWCTB
SJEKTPOCTATHYECKOIO, MArHUTHOIO M BHUXPEBOIO JJIEKTPUUECKUX
TOJIEN.

OObsicHeHHe Ha TMPUMEPe MArHUTHBIX SIBICHHUH, rouemMy (QHU3UKy
MO)XHO pacCMarpuBaTh KaKk METAAUCLHUILUINHY
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DJIEKTPOMArHUTHBIC

Habnronenne ocumuiorpaMM rapMOHHYECKUX KOJIEOAHUH CHITBI




KOJIEOAHUST U BOJIHBI

TOKa B LIETH.

Hsmepenue 3JIEKTPOEMKOCTH KOHZIEHCATOPA. Hsmepenune
UHAYKTUBHOCTD KaTyIIKH.

Hccnenosanune SIBJICHUS 3JIEKTPUYECKOTO pe3oHaHca B
MOCJIeIOBATENbHON LIETIH.

IIpoBenenne aHajmormu Mexnay (QHU3MUECKUMH  BEIUMYMHAMH,
XapaKkTepU3yIOIIUMU  MEXaHUYECKYld U 3JIEKTPOMArHUTHYIO
Kosie0arenbHbIe CUCTEMBI.

Pacuer 3HaueHMil cuibl TOKAa M HANpsDKEHUs HA BJIEMEHTax Lenu
MEePEMEHHOTO TOKA.

Hccnenosanue NPUHLATA NENCTBUA TpaHcopmaropa.
Hccnenosanue npuHIMNa AEHCTBUS T€HEpaTopa NePEeMEHHOIO TOKA.
Ucnonp3oBanne HWHTepHera s moucka uHQOpManmum O
COBPEMEHHBIX CIIOCO0ax mepenavy 3JIEKTPOIHEPTHHL.

OcyuiecTBieHue paguonepenadu u paguonpuema. Mccienosanue
CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOWJIBHOTO
TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha YpOKaxX (pu3uKu
0o0beKTaM W OCBaWBaeMbIM BHUAAM AeATelIbHOCTH. OObACHEHHE
MPUHLIUITHATIBHOTO pasiauuus MIPUPOIBI yIpyTux u
SJIEKTPOMAarHUTHBIX ~ BOJNH. M3loXkeHHe CyTH  OKOJOTMYeCKHUX
npoOieM, CBsI3aHHBIX C OJIEKTPOMArHUTHBIMU KONEOAHUSIMH U
BOJIHAMH.

OObsicHEHHE pPONU  BIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
HCCIIeIOBaHNsIX BeenenHol.




Onruka

IIpuMmeHeHne Ha MPAKTUKE 3aKOHOB OTPAXKEHMSI U NPEJIOMIIEHUS
CBETa MPU PELICHUHN 3a/1a4.

Onpenenexnue CHEKTPaJIbHBIX TPaHHULL 4yBCTBUTEJIbHOCTHU
YeJI0BEYECKOro Iasa.

YMeHHe CTPOUTh N300paKEHUS TIPEAMETOB, 1aBAEMbIE JIMH3AMH.
Pacuer paccTtostHUS OT TUH3BI 10 H300paKeHHS IPEAMETA.

Pacuer onTu4eCcKoi CUJIbI JINH3BL

Hsmepenne pOKyCHOTO pacCTOSHUS JIMH3BL

HcnbiTanne monenein MUKPOCKOIA U TeJIECKOoMNa.

Habnronenue siBnenus nHTEPPEPEHINN JEKTPOMATHUTHBIX BOJIH.
Habnronenne siBnenus nupakiy 3JIeKTPOMArHUTHBIX BOJIH.
Habnronenne siBJIeHNs TOMAPU3ALMH SJIEKTPOMATHUTHBIX BOJH.
H3mepeHne IIIMHBI CBETOBOM BOJIHBI IO Pe3yJIbTaTaM HaOIIOASHHS
sapneHust naTepepenun. Habmonenne siBineHns audpakiuu cera.
Habnronenne sBJIeHNS NOMAPU3ALMH U TUCTIEPCHH CBETA.

IMonck pasmuuuii W CXOACTBA MEXAY AOUPPAKLUUOHHBIM U
JUCIEPCUOHHBIM CIIEKTPAMH.

IIpuBeneHne npuMepoB NOSIBJICHUs B IPUPOJE U UCIOJIB30BAHUS B
TEXHUKE SIBIICHUH HTepdepeHIH, TUPAKIIH, TTOIAPU3ALIH U
JUCIIEPCUU CBETA.

Ilepeuncnenne METOAOB MO3HAHUSA, KOTOPBIE MCMOJIB30BAaHBI MPH
W3Y4YEHUH YKA3aHHBIX SBJICHUI.

DeMeHTh KBAHTOBOM
¢usuku. CrpoeHne
aroMa.

Habmonenne dorosnekrpudeckoro 3¢pdexra. OObsSCHEHNE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX MPEICTABIEHUII.

Pacuer makcuManbHON KUHETHYECKON SHEPTUH SJIEKTPOHOB IIPHU
dotosnekTpudeckom s dexre.

Omnpenenenne paboThI BBIXOA JIEKTPOHA MO TpaduKy 3aBUCHMOCTH
MaKCHUMaJIbHON KHHETHYECKOH 3HEPruu (POTOINEKTPOHOB OT YACTOTHI
cBera. M3mepenne paboThl BBIXOA SJIEKTPOHA.

ITepeuncnenne npubOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSETCS 0e3-
WHEPLHUOHHOCTH (hoTOd(deKTa.

OObsicHEHHE  KOPIYyCKYJSIPHO-BOJIHOBOTO ~ Jyajii3Ma  CBOMCTB
(hOTOHOB.

OOmbsicHeHUe pPONTM KBAHTOBOH ONTHUKH B PA3BUTUU COBPEMEHHOM (-
3UKH.

Habnronenmne muHEeHYaThIX CIEKTPOB.

Pacuer 4acTOTBI U AJIMHBI BOJIHBI UCITyCKA€MOTO CBETA IPU Nepexoe
aroma BOJIOPOJia U3 OJHOIO CTALMOHAPHOIO COCTOSIHUS B IPyroe.
OObsicHEeHUE TTPOUCXOKACHHS JIMHEHYATOrO CIIEKTPa aroMa BOAOPOaa
U Pa3JINYUsl JIMHEHYATBIX CIIEKTPOB PA3IMYHBIX TA30B.

HccrnenoBanue TuHENYaTOro CrexkTpa.

UccnenoBanne npuHIUNA pabOThI TFOMHUHECLEHTHOM JIAMITBI.
Habnronenne n oObsicCHEHNE IPUHIMIA ASHCTBUS Jla3epa.
IIpuBenenne npuMepoB UCIIONb30BaHUS Jla3epa B COBPEMEHHOMN
HAayKe U TEXHHUKE,

Ucnonp3oBanne HWHTepHera mmsa  noucka wuHGOpMAIMH O
NepPCreKTHBaxX MPUMEHEHUs Jla3epa.

PeructpupoBanue SIIEPHBIX HM3JIYYEHUH C TOMOINBIO CYETUHKA
T'eiirepa.

Pacuer sHepruu cBs3M aTOMHBIX sizep.

Onpenenenue 3apsiia M MaccoBOIO YHCJIa AaTOMHOTO  S1pa,
BO3HUKAIOILIETO B pe3yJbTaTe paguoakTUBHOIO pacnaja.




Brrancnenue sHepruu, 0CBOOOKAAIOIEHCS TPH PATHOAKTHBHOM
pacnaze.

Onpenenenue NponyKTOB sIEPHOMN peakLUH.

Brraucnenue sHepriu, 0CBOOOKAAIOIIEHCS TPH SIIEPHBIX PEAKLIUSX.
[TonnmMaHue NpeuMyIIEeCTB U HEAOCTATKOB UCMOJb30BAHUS ATOMHOMN

MCEOULINHEC.
Hznoxenue

CIMHY U T. 11.).

HEeHHOCTEN

CyTH
OMOJNIOTNYECKIM JIEHCTBUEM PATUOAKTUBHBIX H3JTyUEHHH.
IIpoBenenune knaccUPpUKALNN TEMEHTAPHBIX YACTHII MO UX
(du3nIEeCKNM XapakTepUCTUKaM (Macce, 3apsiy, BpeMEHH JKU3HH,

SHEPruu U HOHU3UPYROIIUX I/IS.]'IyLIeHI/Iﬁ B IPOMBINIJIEHHOCTH,

IKOJOI'MYE€CKHUX npo6neM, CBA3aHHBIX

METOOOM HAy41HOT'O IIO3HaHUA

C

IToHnMaHue LIEHHOCTEH HayYHOrO MO3HAHUS MHpa He BOOOILIe 1is
9YeJIOBeYeCTBA B LEJIOM, a JUIA KaXAOro OOydaroIlerocs JIHMYHO,
OBJIAJICHUS
JOOCTH)KEHUS! yCrexa B JJIOOOM BUAE MPAKTHIECKOHN AeSITEIbHOCTH

JJIA

Pe3yabTatrsl 0ocBOeHMSI
AUCIHHIJIHHBI

(I)OprI H METOAbI KOHTPOJIA H OLEHKH
pe3yJbTaToB 00y4eHHsI

JIuuHOCTHBIE pe3yNbTaThbl OCBOEHUS
POCCHUICKYIO TPAXAAHCKYIO UAEHTUYHOCTD,
NaTpuoOTU3M, YBaKEHUE K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH nepen PonuHoi,
TOPAOCTH 3a CBOH Kpaii, CBOr Ponuny,
MPOLLIOE U HACTOsLIEee
MHOT'OHAlLMOHAIBHOTO Hapona Poccun,
yBa)k€HHE TOCY1apCTBEHHBIX CUMBOJIOB
(repO, ¢nar, rumH);

rpakIaHCKYIO TIO3UINIO KaK AKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO
o01mecTBa, OCO3HAIOLIETO CBOU
KOHCTHTYLIMOHHBIE MTpaBa U 00s3aHHOCTH,
yBa)KaroIlero 3aKOH U MPaBOIMOPSAIOK,
o0aaroIero 4yBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO MPHUHHUMAIOLIETO
TPAAULUOHHBIC HALIMOHAJIBHBIE U
o01evenoBeuecKre TyMaHUCTHUECKUE 1
J€MOKpaTHYeCKHe LIEHHOCTH,

TOTOBHOCTD K ClTy>keHUI0 OTeuecTBy, €ro
3allUTE;

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOIECTBEHHON MPaKTHKH,

OCHOBAHHOTO Ha TUAJIOre KYJIBTYp, a TAKXKe

pa3u4YHBIX (OpM OOIIECTBEHHOTO COSHAHMSI,

OCO3HAHKE CBOErO MECTAa B MOJHUKYJIETYPHOM
MHPE;

cOPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U
CaAMOBOCIIUTAHUA B COOTBCTCTBUU C
001I1eYeTTOBEUECKUMHU LIEHHOCTAME U
ueagaMu rpaskIaHCKOro O0IECTRa;

YcTHBIH onpoc, PU3NIECKHA AUKTAHT 110
paszmenam.

Habmronenne 3a HaBbIkaMu pabOTBI B MaJIbIX
rpymnmnax.

Onenka 1a00paTOPHBIX 3aHATHUI.

OueHka paOoOTEI CTyI€HTa HA CEMHUHApax,
y4eOHO-TIPaKTHUECKUX KOHDEPEHLIUSIX,
OJIUMITHAAX .

OneHKa BBIMOJHEHUSI KOHTPOJIBHBIX padoT,
TECTHPOBAHUE.

HuddepeHnrpoBaHHbIN 3a4€T, IK3aMEH.




Pe3yabTatrsl ocBoOeHMsI
AUCIHHIJIMHBI

(I)OprI H METOAbI KOHTPOJIA H OLE€HKH
pe3yJbTaToB 00y4eHHsI

TOTOBHOCTH M CITOCOOHOCTB K
CaMOCTOATEJILHOMN, TBOPYECKOU U
OTBETCTBEHHOU AEATEIbHOCTH,
TOJIEPAHTHOE CO3HAHHE U MOBEIEHIE B
MOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTb U
CHOCOOHOCTDh BECTH AUAJIOT C APYTUMH
JIIOAbMH, AOCTHIaTh B HEM
B3aMMOIOHMMAHMs1, HAXOAUTH OOLIHE LETH 1
COTPYAHHUYATH [T UX JTOCTHUIKEHHS,

HaBBbIKH COTPYIHUYECTBA CO CBEPCTHUKAMH,
IETbMHU MIIAJIIETO BO3PACTA, B3POCIBIMU B
oOpa3zoBarebHOMN, OOIIECTBEHHO TOJIE3HOM,
yueOHO-HMCCIeI0BATENbCKOM, MPOEKTHON U
APYTHX BUAAX JEATENbHOCTH;
HPaBCTBEHHOE CO3HAHHE U TIOBEICHUE HA
OCHOBE YCBOEHUSI O0IEUeIOBEUECKUX
LIEHHOCTEI;

TOTOBHOCTH H CITIOCOOHOCTH K OOPa30BaHUIO,
B TOM YHCJIE CaMOOOPa30BaHMIO, HA
MPOTSLKEHUU BCEH KU3HU, CO3HATENIBHOE
OTHOLIEHHUE K HETPEPHIBHOMY OOpPa30BAHHIO
KaK YCJIOBUIO YCIEITHON MpoheCCHOHATBbHON
1 00IEeCTBEHHOM AesATEIbHOCTH,;
ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUAs
3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHUH;

MPUHATHE U PEATH3ALUI0 LIEHHOCTEN
3I0pOBOTO U Oe30macHOro 0dpas3a KI3HHU,
noTpeOHOCTH B (pr3HUecKoM
CaMOCOBEPIIEHCTBOBAHIH, 3aHATHIIX
CIIOPTUBHO-03[JOPOBUTEIbHON
IeSATENIbHOCTBIO, HEMPHUATHE BPEIHbBIX
NPUBBIYEK. KYpPEeHUsi, yIoTpeOneH s
AJIKOTOJIsI, HAPKOTHKOB,;

Oepe’kHOe, OTBETCTBEHHOE U KOMITETEHTHOE
OTHOLIEHHE K (PU3MYECKOMY U
MICUXOJIOTHYECKOMY 3IOPOBBIO, KaK
COOCTBEHHOMY, TaK M APYTUX JIOAEH, yMEHHE
OKa3bIBaTh MEPBYIO MOMOIL,

OCO3HaHHBIN BEIOOp Oynyiuel npodeccun u
BO3MOXKHOCTEH peain3aluu COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB; OTHOLIEHHUE K
npoeCCHOHANIBHON NeATETbHOCTH KaK
BO3MOKHOCTH Y4aCTHS B PEIICHUH JTUYHBIX,
O0IeCTBEHHBIX, TOCYAAPCTBEHHBIX,
OO0IIEeHAIIMOHAJIBHBIX TPOOIIEM;
c(pOpPMHPOBAHHOCTD IKOJIOTHIECKOTO
MBILITCH U], TOHUMAaHHSI BIIASHUSI
COLMAJIbHO-YKOHOMHUYECKHX TPOLIECCOB HA




Pe3yabTatrsl ocBoOeHMsI
AUCIHHIJIMHBI

(I)OprI H METOAbI KOHTPOJIA H OLE€HKH
pe3yJbTaToB 00y4eHHsI

COCTOSIHHE€ MPUPOIHON U COLMATIBHOMN Cpenpbl,
NpUOOpPETEHNE OMbITAa YKOJIOTO-
HaIPaBJICHHON JeATEIbHOCTH,
OTBETCTBEHHOE OTHOIICHUE K CO3aHUI0
CEMbU Ha OCHOBE OCO3HAHHOTO MIPUHSITHUS
LICHHOCTEN CEeMENHOMN KU3HU.

MeTaHpeHMeTHbIe PE3YyIbTaThl OCBOCHUA
MeTaHpeHMeTHbIe PE3YyIbTaThl OCBOCHUA
YMCHHUE CaMOCTOATECIIbHO OIPCAC/IAThL LEIH
JACATCIIbBHOCTHU u COCTABJIATDH IJIaHbI

NEeATENbHOCTH, CaMOCTOATENIBHO
OCYLIECTBIIATD, KOHTPOJINPOBATh 151
KOPPEKTUPOBaTh NEeATEIbHOCTD,

HCIOJIb30BaTh BCE BO3MOKHBIE PECYpPChI IS
IOCTHXKEHHS]  TOCTaBJIEHHbIX  Leiell |
peann3anm IUIAaHOB IeSTeNIbHOCTH;
BBIOMpATh  YCIHCIIHbIE  CTparerud B
Pa3IHYHBIX CUTYAIHSAX,

yMeHHe  MPOOYKTUBHO  OOIarbcss U
B3aMMO/ICHCTBOBATh B MPOLIECCE COBMECTHOI
NeATeNIbHOCTH, YYUTBIBATH MO3HLUHU APYIHX
YYaCTHUKOB  JIATENbHOCTH, 5()(HEKTHBHO
pa3pernarb KOH(PJIUKTHI,

BIaJICHHEe  HAaBbIKAMH  [TO3HABATEJIbHOM,
yueOHO-MCCIIENOBATENIbCKOH M TIPOEKTHOM
NEATENIbHOCTH,  HABbIKAMH  pPa3peLIeHHUs
npobsieM; CrocoOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MIOUCKY METO/IOB
peLIeHus] MPAaKTUYeCKHUX 3a7ad, MPUMEHEHHIO
Pa3IMYHBIX METOAOB MO3HAHUS,

TOTOBHOCTb u CHOCOOHOCTD K
CaMOCTOSITEJIbHOU UH(POPMALIMOHHO-
MO3HABATENIbHON  [ESTENbHOCTH,  BKJIFOYAs
yMEHHE OpPHEHTHUPOBATbCS B  PA3JUYHBIX
UCTOYHUKAX  WHpOpMALMH,  KPUTHYECKH
OLIEHHBATb u UHTEPIIPETHPOBATD
uH(popMaLIUIO, TONYYaeMYK M3 Pa3IHYHBIX
HCTOYHHKOB,;

yMeHHe HCIIOJIb30BaTh cpencrsa
UH()OPMALMOHHBIX U KOMMYHHKALIMOHHBIX
texHonoruii (manee - HKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPTaHU3aLMOHHBIX 3a7ad C COOIOAeHHEM
TpeboBaHui SPrOHOMHKH, TEX HUKH
0e30macHOCTH, TUTHEHBI,
pecypcocOepekeHus], TPABOBBIX M STHYECKUX
HOpM, HOpM UH(POPMALIMOHHON
0e30macHOCTH;

yMEHHe ONpenessiTh Ha3HAaYeHue U (PyHKUUU
Pa3IUYHBIX COLIHMAIbHBIX HHCTUTYTOB,

YcTHBIH onpoc, PU3NIECKHUA AUKTAHT 110
pasznenam.

Habmronenne 3a HaBbIkaMu pabOTBI B MaJIbIX
rpymnmnax.

Onenka 1a00paTOPHBIX 3aHATHUI.

OueHka paOoOTEI CTyI€HTa Ha CEMHUHApax,
yueOHO-TIPaKTHUECKUX KOHDEPEHLUSIX,
OJIUMITHAAAX .

O1eHKa BBIMOJIHEHUSI KOHTPOJIBHBIX pabor,
TECTUPOBAHUE.

HuddepeHumpoBaHHbIN 3a4€T, IK3aMEH.




Pe3yabTatrsl ocBoOeHMsI

(I)OprI H METOAbI KOHTPOJIA H OLE€HKH

AUCIHILJIMHBI pe3yJabTaToB 00y4eHHs
YMEHHE CaMOCTOSITEJIbHO  OLIEHUBaTb U
NPUHUMATh  PELICHHs, ONpPEACISAIOIINE
CTPATEruto MOBEICHMUS, c y4EeTOM

IFPKIaHCKUX U HPABCTBEHHBIX LICHHOCTEN;
BJIAZICHUE SI3BIKOBBIMU CPEICTBAMU - YMEHHUE
SICHO, JIOTUYHO U TOYHO H3J1araTb CBOK) TOUYKY
3PEHUs, UCIOJIb30BaTh a/ICKBATHBIE S3BIKOBbIE
CpencTBa;

BaJIEHHUE HaBBIKAMH MO3HABATENLHOI
peduiekcur Kak OCO3HAHHSI COBEPIIAEMBIX
JNEWCTBUU WU MBICIUTENBHBIX MPOLIECCOB, UX
PE3yNbTaTOB M OCHOBAaHWM, TIPAHULl CBOETO
3HAHMS M HE3HAHHS, HOBBIX ITO3HABATEIbHBIX
3a7a4 U CPEACTB X JTOCTHXKECHUS.

IIpenmeTHbIe pe3ysabTaTbl OCBOSHUS
c(pOPMHPOBAHHOCTh TPENCTABIEHUI O POJU
U Mecte (PM3MKH B COBPEMEHHOH Hay4YHOMH
KapTUHE MHUpPa;, TMOHMMaHHe (PHU3UUECKO
CYIIHOCTH HaOmonaeMbelx BO BceneHHol
SABJICHWH, TOHUMaHWe ponu (U3NKU B
¢dopMupoBaHUH Kpyrosopa u
(YHKIIMOHATBHOH TPAaMOTHOCTH 4eJIOBEKa
IUIsl pelleHus MPaKTUUECKHUX 3a/1ad;

BJIaJIeHUE OCHOBONOJIAraro L uMu
busnaecknMu MOHSITUSMU,
3aKOHOMEPHOCTSIMU, 3aKOHaMHU U TEOPHUSMHU,;
yBEPEHHOE MOJIb30BaHUE busngeckoit
TEPMHUHOJIOTUEN U CUMBOJIMKOM,

BJIaJIeHUE OCHOBHBIMM METOAAMM HAay4HOI'O
MO3HAHUS, HUCHOJB3YEeMBIMH B  (pU3HKE:

HaOmoneHue, OIHCaHME, U3MEpeHHe,
SKCTIIEPUMEHT; YMEHUs obpabaTbiBaTh
pe3yibTarbl  MU3MEPeHUid,  OOHApyKUBATh
3aBUCHUMOCTD MEXKITY (bU3UHeCKIMHU
BEJIMYMHAMU, OOBSICHSITH ~ TIOJYYSHHbBIE
pe3yJbTaThl U 1EJ1aTh BHIBOMBI,

c(hOpMHUPOBAHHOCTH YMEHHSI permarb

busnueckue 3a0a4m;

c(OPpMHPOBAHHOCTh ~ YMEHUS  NPUMEHATH
NOJyYEHHbIE  3HAHWS N1 OOBSICHEHUs
YCIIOBUH MPOTEKaHUs (PH3UUECKIX SIBJICHUH B
npupoAe U [N NPUHATUSA MPAKTUYECKUX
pELIEHU B TOBCEHEBHOMN KU3HUY,
c(pOPMHPOBAHHOCTb COOCTBEHHOHW MO3UIMU
N0 OTHOULICHMIO K (pu3nueckol napopmanmy,
MOJTy4a€MOUN U3 Pa3HBbIX UCTOYHUKOB

YcTHbIH onpoc, PU3NIECKHUA AUKTAHT 110
paszmenam.

Habmronenne 3a HaBbIKaMu pabOTBI B MaJIbIX
rpymnmnax.

Onenka 1a00paTOPHBIX 3aHATHUI.

OueHka paOoOTEI CTyI€HTa Ha CEMHUHApax,
yueOHO-TIPaKTHUECKUX KOHDEPEHLUSX,
OJIUMITHAAX .

O1eHKa BBIMOJIHEHUSI KOHTPOJIBHBIX pador,
TECTHPOBAHUE.

HuddepeHurpoBaHHbIN 3a4€T, IK3aMEH.




