MUHUCTEPCTBO OBPA30BAHHUS U MOJIOAEXKHON HOJIUTUKHA
CBEP/JJIOBCKOMH OBJIACTH
T'OCYJAPCTBEHHOE ABTOHOMHOE ITPO®ECCUOHAJBHOE
OBPA3OBATEJIBHOE YUYPEX/IEHUE
CBEPJAJIOBCKOM OBJIACTH
«KAMEHCK-YPAJBbCKHAHN MOJUTEXHUYECKHAN KOJLIE Ky

COI''TACOBAHO VTBEPX]JIAIO

IIpencenarens NUKIOBOH KOMUCCHH EEs S & F el E

VHGOpPMaLHOHHBIX CHCTEM I[Hpe%w;@@f IVTIK» = :iic
Y Kanmmeikosa 11.M. -~ Tokapesa H.X.

« 2f » ﬁ%/&m 2020 . «F » @%_/ o, 2000715

PABOYAS ITIPOTPAMMA YYEBHOM TUCIUAILINHBI

O¥YAn.02.03 ®uznka

09.02.07 MadpopManHOHHbBIE CHCTEMBI U IPOrPAMMHPOBAHHE

Kpamipukanus: Crnennanict mo HH(GOpMaIHOHHEEIM CHCTEMAaM

[AMQOY CO
"KYTK"

2020



ITporpamma yuebHO# mucnummmabIOY [n.02.03 ®Pusuka paspaborana Ha ocHoe DenepanbHOrO
rocyaapcTBeHHOT0 obpazoBarensHoro crangapra CIIO mo cnenuansaocty: 09.02.07 MadopmanuoHHble
CHCTEMBI U IporpaMmupoBanue oT 09nexabps 2016 r. Ne 1547,

Opranuzamus-paspadoruank: I’ AIIOY CO «KameHck-YpanbcKkuil MONHTEXHHIECKMH KOIEIK»

Pazpa6oruunk: Pamuona AuHa ViBanoBHa — penojaBareib BeICIIEH KaTerOpul

Hposez[eﬂa BHYTPCHHsAA TEXHWYECKasd H COACPIKATEIbHAasl J3KCIEPTH3a IIPOrpaMMBbI y‘—IB6HOﬁ
JIHCITHILIAEE] «PH3HKaY B paMKax LUKIOBOM KOMHCCHH.

PaccMoTpena Ha 3aceaHum THKIOBOM Komuccuu MHbopMmarmoHHEIX cucTeM (mpoTokon Ne lot

28.08.2020 r.) 1 oo6pena MeroguueckuM coBeToM (mpotoxon Ne 1 ot 31.08.2020 r.)

PazpaboTunk :\7/[;/ Pamuona AWM.

ITpencenarens MUKIOBOM KOMHCCHH

N — .
MareMaTHKH H JUCIUILIAH €CTECTBEHHOHAYYHOIO LIMKIIA k‘f{ / Jlyuéra C. 1.

g



COJIEP’)KAHUE

1. OBIIASI XAPAKTEPUCTUKA ITPOT'PAMMBbBI YUEBHOM JUCIHUILIUHBL....................... 4
2. CTPYKTYPA Y COJEP X KAHUE YUEBHOM JUCIHUATIIIAHBI .............coooovivivinrrecne 6
3. YCJIOBUS PEATM3ALIUNU ITPOT'PAMMBBI ... 15
4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOU JUCHUILJIAHBEI ...... 20
5. BOBMOKHOCTHU UCITOJIb30BAHUSA ITIPOI'PAMMBI B IPYTUX OOII ...........coevee. 25



1. OBIIIASI XAPAKTEPUCTUKA ITPOT'PAMMBI YUEBHOM JUCIIUILIVHBI

1.1. O6aacTh NpUMeEHEHHs MPOrPAMMBI

Pabouass mporpamma yueOHOM IUCHMIUIMHBI SBJISETCS YacThbIO OCHOBHOM 0Opa3oBaTesIbHOM
nporpammsl B cootBercTBHr ¢ PI'OC CIIO 09.02.07 MHpOpMALIMOHHBIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

1.2. Mecro IHCHUIUIMHBI B CTPYKType OCHOBHOW mnpodeccHoHATbHON o00pa3oBaTe/bHOM
NporpaMMmbl:  JMCLUMIUIMHA BXOOUT B  00mieoOpa3oBareiabHBIMLIUKI  crienuanbHocTrn(09.02.07
WudopmanioHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.3. llesb ¥ muIaHUpyeMble Pe3yJbTAThl 0CBOEHUSI JUCIUNJIMHBI:

OcBoenue conepxkanust yueOHOM auctuminHbl «Pu3nka» (Mpo@uibHEIM ypoBeHb) 00eCIeunBaeT
JOCTH>KEHUE 00YUJarOIUMUCS CIEAYIOINX PE3YIbTATOB!

npeomMemHmuix:

- c(hOpPMHUPOBAHHOCTH MPECTABICHUIN O POJIM U MeCTe (PU3UKU B COBPEMEHHON HAy4YHOW KapTHHE
MHpa; TOHMMAaHHE (PU3UYECKON CYIIHOCTH HaOMoAaeMbIXx BO BceraeHHOHN sBIieHUH; MOHUMAaHHE POJIU
¢u3ukn B (GOpMHUPOBAHWK Kpyrozopa M (YHKIHOHATHLHON TPAMOTHOCTH 4YEJIOBEKa IS PEIICHUS
MIPAKTUYECKUX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJIATalOIIUMH (PU3HMUECKUMU TOHSTHUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHaMU M
TEOPHUSIMU; YBEPECHHOE MOJIb30BaHE (GU3NUESCKONU TEPMUHOJIOTHEH  CUMBOJIUKOM;

- BJIaZICHHE OCHOBHBIMHM METOJaMU HAay4yHOTO MO3HAHUs, UCIOJIb3yeMBbIMH B (PU3HKE: HAOIIO/IEHUE,
ONHCaHUe, U3MEpPEHUe, HKCIEPUMEHT; yMeHHsI oOpalaThiBaTh pe3yiabTaThl U3MEPEHUN, 0OHapYKUBATh
3aBUCHUMOCTh MeEXAy (GU3NYECKUMHU BeIMYUHAMHU, OOBSICHATH MOJydeHHbIE pe3yiabTaThl W JeNaTh
BBIBOJIbI;

- cOpMUPOBAHHOCTh YMEHHUS pelIaTh (PU3NUECKUE 3a/1aUH;

- c(opMHpPOBAaHHOCTh YMEHHSI MPUMEHSATH IOJIyUEHHBIE 3HAHUA s OOBSICHEHHS YCIOBUI
MPOTEeKaHUs (PU3NYECKUX SIBICHUN B MPUPOJIE U JUIsl IPUHATHS IPAKTHUECKUX PELICHUI B MOBCEAHEBHON
KU3HU;

- cOpMUPOBAHHOCTH COOCTBEHHOH MO3WULIMU IO OTHOIICHHIO K (QHU3NYECKON HHPOpMAIIHH,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

JAUYHOCMHbBIX:

-4yBCTBO TOPAOCTH W YB@KEHUS K HCTOPUU U JOCTHKEHHMSIM OTEUECTBEHHOM (HU3MUECKOW HayKu;
¢u3nyecku rpaMOTHOE IMOBEAEHHE B MPO(PECCHOHANBHOM NEATETbHOCTH M OBITY MpH OOpalleHuH C
npubopamMu U yCTpOHCTBaMU;

-TOTOBHOCTb K HNPOJOJDKCHUIO 06p330BaHI/I${ 1 TIOBBIIICHUA KBaJII/ICI)I/IKaI_II/II/I B H36paHHOI>'I
HpO(beCCI/IOHaJ'IBHOI\/II JACATCIIBHOCTHU U 00BEKTHBHOE OCO3HAHUE poiin (I)I/I3I/I‘-ICCKI/IX KOMIIETEHIIUN B OTOM,



-YMEHHS HCIOJIb30BaTh JOCTH)KEHUS! COBPEMEHHOW (pU3MuecKor HAayKd W (PU3MYECKHX TEXHOJIOTUH st
MOBBIIIEHUSI COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO DPa3BUTUS B  BBIOpAaHHOH mpodecCHnoHaTbHON
JEATENBHOCTH;

-YMCHUSA CaMOCTOATCIILHO IIO6BIBaTB HOBBIC OJIA cebs (1)I/I3I/I‘-IGCKI/IC 3HAaHUA, HCIOJIB3Yyd IJId 3TOI0
AOCTYIIHBIC UCTOYHHUKN I/IH(l)OpMaIII/II/I;

-YMCHUS BBICTPAMBATb KOHCTPYKTUBHBIC B3aMMOOTHOIICHWA B KOMAaHC 110 PCIICHUTIO O6HII/IX 3aaa4,

-yMEHUSl YOpPaBIATH CBOEM IO3HABATEJIbHON JESATENbHOCTbIO, IPOBOAUTH CaMOOLEHKY YpPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO PAa3BUTHSI.

MemanpeomMemHbIx:

L.pecynamuenvie

-yMEHHUE TeHePUPOBATh UJICH U ONIPEICIATh CPEACTBA, HEOOXOIUMBIC [T UX PeaTH3alli;
-yMEHHUE aHAJM3UPOBATH U MPEJICTABIATh HHPOPMAIIMIO B PA3IMIHBIX BHJIAX.
2.no3nasamenvHnole

-MCIOJIb30BaHUS PA3JIUYHBIX BUAOB MO3HABATEIBHOU JESATENBHOCTH JUISl pelieHus GU3NYECKuX 3ajad,
MIPUMEHEHHS] OCHOBHBIX METOJOB NMO3HAHUsS (HAOJIO/IEHUS, ONMMCAHUS, U3MEPEHUs], IKCIICPUMEHTA) IS
W3Y4YEHUS PA3JIMYHBIX CTOPOH OKPYKAOUIEH JeTEIbHOCTH;

-HCIIOJIb30BaHMSI OCHOBHBIX HHTEIUICKTYaJbHBIX OICpaIfii: MOCTAHOBKH 3a1aud, (OPMYIUPOBAHHS
THIOTEe3 aHAM3a W CHHTE3a, CPaBHEHUsS, OOOOIICHWS, CHCTEMAaTHU3alliW, BBISABICHHUS TMPUINHHO—
CIICZICTBEHHBIX CBSI3€H, IMOWCKA aHAJIOTOB, POPMYIUPOBAHUS BHIBOJIOB JIJISl U3YYSHHSI PA3IUYHBIX CTOPOH
¢bu3nvecknx 0OBEKTOB, SBJICHUS M MPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccuoHabHOM chepe;

-YMEHUS HUCIIOJIB30BATh Pa3JINYHbIC KCTOYHUKH JJIA IIOJTYYCHHUA (1)I/ISI/ILIGCKOI71 I/IH(bOpMaI_[I/II/I, OILICHUBATD €€
JAOCTOBCPHOCTD.

3. KOMMYHUKaGmMuUGHAaA

-yMEHUsA MYOJIMYHO TPEICTABIATh PE3yJIbTaThl COOCTBEHHOI'O MCCJICIOBAHUSA, BECTH JMCKYCCHH,
JOCTYITHO U TAPMOHHYHO COYETasi COJCpKaHus M (POPMBI ITpeicTaBIsieMOl HH(POPMAIIUH;

PesynbTaToM OCBOEHUS MpOrpamMMbl y4eOHOU JUCIUIUIMHBI SBJISCTCS OBJIQJICHUE OOYYarOIIUMUCS
anemeHTamu oomux (OK) koMIeTeHIINH:

Kon HaumeHoBaHue KOMIIeTeHI U

OK 01. BriOupate crmocoObl  pemieHUss 3aaad  MpoPECCHOHANBHOM  JICATEIIHOCTH,
MPUMEHUTENBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Ocy1ecTBIATh MOUCK, aHATU3 M MHTEPIIPETALNI0 HH(POPMAaIUK, HEOOX0AUMOM TS
BBITIOJTHEHUS 33/1a4 TPO(ECCUOHATILHON 1€ TEIbHOCTH.

OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE.

OK 04. PaGorath B KOJJIEKTMBE M KOMaHzae, 3(PQPEKTHMBHO B3aUMOJICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KJIIMEHTaMHU.

OK 05. Ocy1ecTBiATh YCTHYIO U TNHUCBMEHHYI0 KOMMYHHKAILMIO Ha TOCYAapCTBEHHOM
SA3BIKE C YUETOM 0COOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.




OK 06.

[IposBSTH IrpaXaaHCKO-NATPUOTHUECKYIO TIO3ULIUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJICHHE HAa OCHOBE TPAJAULIMOHHBIX OOIICUEIOBEUCCKUX IEHHOCTEH.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH CPeJlbl, pecypcocOepexeHu o, 3PPEKTUBHO
JICMCTBOBATh B UPE3BbIYAHHBIX CUTYALUSX.

OK 08. Hcnonw3oBath cpenctBa (pu3nyecKor KyJAbTYPbHI Ui COXpAaHEHHS M YKpPEIUICHUS
3I0pOBBSI B mpolecce Mpo(ecCHOHATBHOW  JESITEIBbHOCTH W TOJIEPKAHHS
HE00X0AMMOTO YPOBHS (PU3MUYECKOHN MTOATOTOBICHHOCTH.

OK 09. | HUcnonp3oBaTh HHPOPMAITHOHHBIE TEXHOJIOTUH B MTPO(ECCHOHAITBHON AEATEIBHOCTH.

OK 10. [Tomp30oBaThecss TpOQEecCHOHATBPHON TOKYMEHTAallMell Ha ToCylapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

OK 11. | IlnanupoBath NpeaAnpuHUMATENbCKYIO 1€ATEIbHOCTD B ITpodeccuoHalbHOM chepe.

2. CTPYKTYPA U COJAEPKAHUE YUYEFHOM JUCITATLIAHBI

2.1. O6beM yueOHOI IMCUMIIMHBI M BU/ABI Y4eOHOI padoThl

Bun yuebnoit paboTbl O6beM yacoB
OO6mras yuebHast Harpy3ka (BCEro) 128
OO0s3arenbHbIE ayTMTOPHBIC YUeOHBIC 3aHATHS (BCETO) 128

B TOM YHCIJIC:

MPAKTUYECKHUE 3aHATUS U 54

J1a00paToOpHBIC PAOOTHI

KOHTPOJIbHBIE PAOOTHI 4

IIpome:kyTounas arrecrauus B ¢popme nuddepeHunpoBaHHOIO 3aUeTa




2.2. TemaTnueckuii IUVIaH M CO/iep:KaHMe Y4eOHOH TUCHUILINHBI

HaunmenoBanme Conepxxanue yueOHOro MarepuaJa, JJadoparopHbie padoThl U NpakTHYecKue 3aHaTus, | O0beM yacoB YpoBenb
pa3aeyioB M TeM CaMOCTOsSITe/IbHASA padoTa o0yuaroumxcs OCBOEHUS
1 2 3 4
Pa3nes 1. Mexanuka c 3jieMeHTaMHU T€OPUH OTHOCUTEJILHOCTH 22
Tema 1 Kunematuka | BXoaHoii KOHTPOJIb
Conepxxanue yueOHOro MaTepuaJa:
Mexanudeckoe nBuKeHHE. OTHOCUTENBHOCTH JBIKEHHS. CucTema oTdyeTa. DJIEMEHTHI 4
KHHEMATUKH MaTepUATbHOM TOYKH.
[IpeobpazoBanue koopauHat ['anuies. MexaHUYeCKUil MPUHIIUIT OTHOCUTEIIBHOCTH.
Knaccuuecknii 3aK0H CIIOKEHUS CKOPOCTEM.
CxopocTh cBeTa. DKCIEPUMEHTATbHBIE OCHOBBI CTICIIMAIbHON TEOPUHU OTHOCHUTEIILHOCTH. 1.2
[ToctynaTel DWHIITENHHA.
CBobOonHoe maneHue. J[BwkeHune Tena, OpPOIMIEHHOTO TOPU3OHTAIBHO, IOJ VYIJIOM K
TOPU30HTY.
PaBHOMEpHOE NBIKEHHE TIO OKPYKHOCTH. OTHOCHUTETHHOCTh MEXaHWYECKOTO JIBIIKCHHSL.
[Iepnoanueckoe NBUKEHHE.
JlabopaTopHbie padoThI: 4
Jlabopamopnas paboma Nel. Onpedenenue niomumocmu meépoo2o mena NpasUIbHOU
2eomempuyeckor gpopmbi.
Jlabopamopuas paboma Ne 2. H3yuenue osudiceHus mena no OKPY#CHOCHU.
Tema 2 Conep:xanue y4eOHOTr0o MaTepuaJa: 4
JInHaMHUKA OcHoBHas 3a1a4ya auHamuku. Cuna. Macca. 3akonsl HeroToHa.
OCHOBHOH 3aKOH PEJIAITUBUCTCKOM JTUHAMUKH M MATEPUAIIBHON TOYKU. 3aKOH BCEMHPHOTO
TAroTeHus. I'paBuranonHas nocrosiHHas. Cuia TsbkecTd. Bec 1 HEeBECOMOCTb. 19
[IpuHuun  uHEpUMHU.  DKCIEPUMEHTAIBHOE  MOJATBEPKICHUE  3aKOHA  MHEPLHH. '
OTHOCHUTENBHOCTH ABM)KEHUA U 1OKO0s. MHepiuanbHbie cucteMsl oTcuéta. [IpeoOpazoBanus
lNanunes. 3akoH cinoxenus ckopocteil. Cuna. Bropoii u tpetuii 3akoH Herotona. [Ipumepst
JICVCTBUS U IPOTUBOICHCTBUS. Penienue 3amay.
JlabopaTopHbie padoThI:
Jlabopamopuas paboma Ne 3. Onpedenenue sHcéCmrocmu nPYy*CUHBL. 2




Tema 3
3aKkoHBI COXpaHEeHUsI

Conepxxanue y4eOHOro MaTepuaJa:
NmMnynbe cunbl 1 UMIOYJIBC Teda. 3aKOH COXPAHEHHsS UMITyJibca. PeakTHBHOE JBHIKEHHUE.

B MEXaHHKe Pemenue 3ajau. 12
Pabora cunbl. MomtHocTh. DHeprusi. Teopema. 3ak0H COXpaHEHHS SHEPTHH.
VYrpyrue u Heynpyrue cToakHoBeHus. Pemenne 3a1au.
IpakTuyeckue padoThI: 4
Ipakmuyeckan paboma 1. Pacuém makpo u mukponapamempog npu pasHOyCKOPeHHOM
O0BUIICEHUU. 2
Ipakmuueckaa paboma Ne 2. Pacuém makpo u muxponapamempos npu c680600HOM
naoeHuu, O8UNCEHUU BEPMUKATLHO 86€PX U NOO Y2IOM K 2OPUZOHNLY.
Paznen 2. MoaekyJ/sipHasi puznka v TepMoIMHAMHUKA 32
Tema 1. Conep:xanue y4e0OHOro marepuaJa: 6
OcnoBbl MKT. OcHoBuble mosiokeHnss MKT cTpoeHHMs BemlecTBA M MX OIBITHOE ITOATBEPKICHUE.
KomnuecTtBo Bemecta. Mob. [locTostHHas ABoraapo. CKOpoCTH IBHKEHHSI MOJIEKYI U UX
n3mepenue. Onsit [lTepHa.
Cunbl MEXMOJEKYISIPHOTO B3auMojencTBus. ['paduk 3aBUCUMOCTH CHUJI OT PACCTOSIHHMSL.
Paanyc MoJIeKyJISIpHOTO IEHCTBUSA.
Wneansubrii ra3. [lapamerpsl raza: nmaBieHue, o0bEéM, Temmeparypa. [loHsarue Bakyyma. 1,2
OcnoBHoe ypaBHeHne MKT razos.
TemnepaTypa Kak Mepa CpeIHE KUHETUYECKON SHEPTrUH Xa0TUYECKOTO
JIBH>KEHUS MOJICKYJT W =3/2KT. Iocrostuuas Boibiimana. Cpenuss kBagpaTuyHas
CKOPOCTh MOJIEKYJ raza. TepMoauHaMuuecKas [IKana TeMeparyp. AOCOTIOTHBINA HYJIb.
OObenMHEHHBIM Ta30BBINM 3aKOH. YpaBHeHHEe MeHeneeBa-Knanelipona. MouekynspHas
ra3oBasi IOCTOSIHHASL.
M3omnporneccel. ['paduku. Pemenue 3amay.
JlabopaTopHbie padoThI: 2
Jlabopamopuas paboma Ne 4. OnpeneneHue ynucia MOJIEKYN B METaJUIMYECKOM TeJIe.
IIpakTnyeckune padoThI:
Ipaxmuueckas paboma Ne 3. Pacuém maxpo u Mukponapamempos ¢ npumerenuem gopmyn 4

Menoeneesa-Knanetipona.
IIpakmuyeckasn paboma Ne 4. Pacuém makpo u Mukponapamempos ¢ npumeHeHuem Qopmyi
3aKOHO8 U30NPOYECCOB.




Tema 2. Conepxxanue y4eOHOro MaTepuaJa: 4
OcHOBBI BryTpeHHsss 3Heprusi raza u crnocoObl €€ M3MeHeHus. V3MeHeHne BHYTPEHHEH SHEepruu 1,2
TEePMOIMHAMUKH ra3a B IIpOLIECCE COBEpILIEHUS padOThI U Teruonepenadu. Ileppoe Hayano TepMoIMHAMUKY.
Pabora raza mpu wuzomporeccax. dusndeckuii CMBICI MOJIIPHOW Ta30BOM MOCTOSTHHOM.
[IpuMeHnenne 3akoHa TEPMOJWHAMUKU K u3ompoieccam. HeoOpaTtumMocTh TETIOBBIX
npoueccoB. [Tpunuun neiictBus teroBsix MamvH. KITJ[ TenioBbsIX MamivH.
JlabopaTopHble padoThbI: 4
Jlabopamopunas paboma Ne 5. Onpedenenue yoeibHOU Menj1oEMKOCMU 8eujecmsd.
Jlabopamopnas paboma Ne 6. Onpeoenenue KII/] nacpesamensi.
Tema 3. Conepxxanue yueOHOro MarepuaJa: 6
ArperaTHbie [Tonsitue da3bl BemecTBa. HachblmeHHbli nap u ero cBoiictBa. BnaxHocts Bo3nyxa. Touka
COCTOsIHHME BemecTBa | pockl. [Ipubops! s onpeneneHus BIaXKHOCTH BO3yXa.
u (pazoBble mepexoabl | Kumenue. 3aBUCHMOCTh TeMIepaTypbl KUIEHHs OT JaBieHHA. KpHTHYecKoe COCTOsSHUE
BEIIIECTBA. 1,2
XapakTepUCTUKHN KUIKOTO COCTOSHUS BemlecTBa. bmmwkHuM nopsnok. IloBepxHocTHOE
HaTsDKECHHE.
CwmauuBanue. Kanusuisipasie sSiBIEHUS.
Kpucrannmaeckoe u amopdHoe cocrossHue BemecTBa. JlampHui moOpsmok. Tumsl
KPUCTAUIMYECKUX PEMIETOK.
[InaBnenue u kpuctawmzanus. V3MmeHeHne o00bEMa M IUIOTHOCTH BEIECTBA IPH
TUIABJICHUU U KpUcTauM3anuy. TemnoBoe paciuimpenue TBEpAbIX Te. Pernenne 3amay.
JlabopaTopHbie padoThI: 6
Jlabopamopuas paboma Ne7. Onpedenenue Kod3g@uyueHma no8epxXHOCMHO20 HAMINCEHUS
HCUOKOCINU MEMOOOM Kanejb.
Jlabopamopuas paboma No8. Onpedenenue abCONOMHOU U OMHOCUMENLHOU GIANCHOCMU
8030yXa, MOYKU POCHI.
Jlabopamopuas paboma Ne 9. Onpeodenenue xodpduyuenma IUHENUHO20 paCUIUPEHLs]
meépovix mei.
Paznea 3. OCHOBBI 3JIEKTPOAMHAMHUKH 32




Tema 1
DJleKTpUYecKoe moJie

Conepxxanue y4eOHOro MaTepuaJa:

DNEeKTPUYECKUE SIBJICHUS. OJIEKTPUUECKHE 3apsibl. OJEKTpU3alMsa. 3aKOH COXpaHEHUS
ANEKTPUUECKUX 3apsA0B. 3akoH KynoHa. DnekTpuueckast OCTOsIHHAS BaKyyMma.
DIEKTPUYECKOE TOJI€ U €ro HANPsHKEHHOCTh. [IpUHIUIT CyNmepno3ulvK 3JIEKTPUUECKHUX
noieid. I'paduaeckoe n300pakeHHE MIEKTPUICCKHX TTOJICH.

Pabora anexTpuyeckoro mnoss 1o nepeMeIieHuIo 3apsaaoB.

[ToreHnuuman u pa3HOCTh MOTEHIMATIOB. CBsI3b MEXAY HANIPSHKEHUEM U HANIPSKEHHOCTHIO.
[IpoBOAHUKH U AUAICKTPUKHU B IJICKTPUUYECKOM ToJyie. DIEKTpoEMKOCTh. KoHmeHcaTopsl.
DHeprus MEeKTPUYECKOro MoJjisi KOHJeHcaTopa.

1,2

Tema 2
3aKOHBbI MOCTOSAHHOIO
TOKA

Conepxxanue yueOHOro MaTepuaJa:

@uU3NYECKUE OCHOBBI MPOBOAUMOCTH METAIOB. [IOCTOSHHBIN AJIEKTPUYECKUA TOK, €ro
XapaKTEPUCTHKU. YCJIOBHS, HEOOXOMUMBIE I BO3HUKHOBEHHUS TOKa. 3akoH Oma yist
yudactka 1ienu. ConpoTUBIICHHE SICKTPUIECKOM IIEMH, €r0 3aBUCUMOCTD OT TEMIIEPaTypHI.
OJIC. 3akon Owma mis nosHou nenu. IlocnenoBartenbHOE W TapauieIbHOE COCIMHEHUE
MIPOBOTHUKOB W MCTOYHUKOB TOKa. Pemenne 3amaq. PaboTta, MOIIHOCTE, TEMIOBOE ICHCTBUE
ToKa. 3akoH J[xoynsa-Jlenua.

1,2

JlabopaTopHble padoThI:

Jlabopamopnas paboma Ne 10. Onpedenerue y0eabHO20 CONPOMUBTIEHUS NPOBOOHUKA.
Jlabopamopuas paboma Ne 11. Onpedenenue OnuHvl NPOBOOHUKA NPU  HNOMOWU
amnepmempa u 80J1bmmempa.

Jlabopamopnas paboma Ne 12. Onpedenenue 3/]C u 6HympenHezo CcONpomusieHus
UCTNOYHUKA MOKA.

Jlabopamopuas paboma Nel3. Hccrnedosanue 3agucumocmu MOWHOCMU, NOMPeOsAeMOu
JIAMNOU OM HANPSNHCEHUS HA €€ 3aANCUMAX)

Jlabopamopuas paboma Ne 14. [locmpoenue epaghuxa 3a8Ucumocmu MOWHOCMU 1AMIbL OM
HAanpsoiceHus Ha eé KOHYAx u CUbl MOKd 8 Hell.

IIpakTuyeckue padboTbi:

Ilpakmuueckaa paboma Ne 5. Pacuém napamempos sj1ekmpudeckux yeneu npu
NnoCc1e008amenbHOM COeOUHEHU.

Ilpakmuueckaa paboma Ne 6. Pacuém napamempos s1exmpuyeckux yeneu npu
napaiieibHoOM COeOUHeHUU.

10
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Tema 3 Conepxxanue y4eOHOro MaTepuaJa: 4
DJIeKTpUYeCKHii TOK | DJIEKTpUUYeCKUii TOK B MeTauiax. OCHOBHBIE IIOJIOXKEHHMSI TEOPHUHM  DIIEKTPOHHOMN 23
B Pa3JIMYHBIX CpeAax | IPOBOAMMOCTH MeTaiuia. 3akoH Jkoynsa-JIeHna ¢ TOUKU 3peHusl IEKTPOHHONW TEOpUH. ’
DNEKTPUUYECKUI TOK B AJIEKTPOJIUTAaX. 3aKOHBI aneKkTposnnsa (Papanest).
DNEeKTPUYECKUN TOK B ra3ax U BaKyyMe.
DNEeKTpUUYECKUH TOK B TOJYNPOBOJAHHMKAX. Bumbl mosynpoBogHukoB. CoOCTBEHHas H
MIPUMECHAs TPOBOJIMMOCTH MOJIYITPOBOAHUKOB. P-N-niepexo. 3aBUCUMOCTh CONTPOTHBIICHUS
MIOJIYIIPOBOAHUKOB OT TEMIIEPATYpPbl U OCBELIEHHOCTH.
HNHcTpymeHTabHbIE CPEACTBA )i TOKYMEHTUPOBAHUS CIICIUAIIBHOCTH.
Tema 4 Conepxxanue yueOHOro MaTepuaJa: 2
MarnuTHoOe moJie OTtkpbITHE MarHUTHOTO MOJsi. CBOWCTBA MAarHUTHOTO TOJIsl. JIMHUM MarHUTHOW MHITYKITUU.
[IpaBuiio mpaBoro BUHTA. 213
3akoH Ammnepa. MarHuTHas NocTOsSHHas BakyyMa. MarHuTHas NPOHUIIAEMOCTb CPEJbI. ’
Cuna ammepa. MHAYKTMBHOCT, MarHWTHOTO mToJisA. Pabora marautHOTO mOJsA. [loTok
MarHuTHOM uHAYKIMK. Cuna JlopeHa. MarHuTHele CBOMCTBA BEIECTBA.
HNHcTpymMeHTaIbHBIEC CPEACTBA AT TOKYMEHTHPOBAHUS.
Tema § Conep:xanue y4yeOHOIro MaTepuaJa: 2
JuexkrpomardutHasi | Otkpeitue OMMU. Omnbitel @apanes. 3/1C uHAYKUMM NpU JBUKEHUM IPOBOJHHUKA B
HHAYKIHSA MarHuTHOM TOJIE. 12
3axkon OMMU. Ilpasuno Jlenna. BuxpeBoe snektpuueckoe nose. Pemenne 3anay.
Camounnykuus. 3J1C camonHaykiuu. MHAYKTUBHOCTh. DHEPrysi MarHUTHOTO TTOJIS.
JlabopaTopHbie padoThI: 2
Jlabopamopuas paboma Ne 15. H3yuenue senenuss 21eKmMpoMacHUMHON UHOYKYUU.
Pa3znea 4. Kosie0anus v BOJIHBI 28 1,2
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Tema 1
Mexannueckue
KOJIe0aHUA M BOJHBI

Coaepikanue yueOHOro MaTepuaJa:

Konebanus 1 BOJIHBL Y CIOBHS BOSHUKHOBEHHS KosieOaHUN. BennunHbl, XapakTepu3yromue
KonebaHusa. YpaBHEHHE KoJyiebaTeNbHOro ABWXeHUA. [paduk. YpaBHEHHE CKOpOCTH,
YCKOpEHUs1, CHIIbI ¥ oHeprun. [lepnosl koebanuii MasTHUKOB. MeXaHUYeCKHii pe30HaHC.
BosHbl  mpomonpHBlE M TONEpEYHbIE.  YCIOBHS ~ BO3HUKHOBEHMs.  BennuuHsl,
XapaKTepHu3yloliye BOJIHbI. BosiHOBbIE NOBEpXHOCTH. JIyd BOJIHBI. 3BYKOBbBIE BOJIHBI.
SIBnenus, HaOMIOJAIOUIMECS IIPU PACIPOCTPAHEHWM BOJIH: TOTJIONICHHE, OTPAKEHHE,
npeIoMIIeHNe, HHTepdEepeHIU U Ju(paKIHs.

1,2

JlabopaTopHble padoThbI:

Jlabopamopuas paboma Nel7. Onpedenenue yckopenus c600600H020 NAOEHUs: NPU NOMOWU
MamemMamuyecKo2o MasmHuKa.

Jlabopamopuas paboma Ne 18. Hccnedosanue 3asucumocmu nepuooa u yacmomol
C80000HBIX KOIEOAHU MAMEMAMUYECKO20 MASIMHUKA OM €20 ONUHbI.

Tema 2.
JJIeKTPOMarHuTHbIE
K0J1e0aHUs U BOJIHBI.

Conep:xanue y4yeOHOIro MaTepuaJa:

Boinyxknennsie 21. koneOanus. [lepemeHHbI TOK M ero mosydeHue. JledicTBuTeNnbHOE
3HaUYEHHE TOKA M HANpsDKEHHA. MONIHOCTh NEPEMEHHOIO TOKAa. Y CTPOMCTBO M IPHHIUI
paboTsl TpancopmaTopa. [lepenaya u pacnpocTpaHeHHE IIAEKTPUUECKOI SHEPTUU.
CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOaHUS, UX IOITy4YeHHE B KOJeOaTeJIbHOM KOHTYpE.
[IpeBparenue sHEprun B KojiebarenbHOM KoHTYype. Dopmyna TomcoHa.

Teopuss MakcBemwia. DJEKTPOMArHUTHOE TMOJIE U €ro pacrnpoCcTpaHEHHE B BHIE
AJIEKTPOMArHUTHBIX BOJIH. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

1,2

Tema 3
I'eomeTpuueckas
ONnTHKA

Conep:xanue y4eOHOIro MaTepuaJa:
JIunzel. OcHoBHBIE TOYKY U auHUH. [locTpoenne m3obpaxenuii. Dopmyia.

1,2

JlaGopaTropHbie padoThbI:
Jlabopamopuas paboma Ne 19. Onpedenenue ¢hoKycHO20 paccmosHus IUH3bl.

Tema 4
BoaHoBas onTuka

Conepxanue yueOHOro MarepuaJa:

OnexTpoMarHuTHas npupoja csera. CKOpocTh CBETA. 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS.
[lonHoe BHYTpEeHHEE OTpaXKEHUE.

HMucnepcus ceera. Criektpsl. [lokasarens npenomiienus cpenpl. JinHa 1 4acToTa CBETOBOU
BOJIHBI.

Korepentnsle BoiHbl. WHTepdepeHiys cBeTa. YCIOBHUS YCWIEHUS U OciaOleHUs BOJIH.
[IpumeneHne nHTEpHEPEHINN.

Hudpakmus csera. OnbiT FOHra. udpakunonnas pemérka. JndpakuMoHHBIN criekTp.
[Tonsatue o noasgpusauuu. [onasponael.

1,2
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DIEKTPOMAarHUTHOE U3JIYYCHUE PANIMYHBIX AUANa30HOB JUIMH BOJH: PaJAHOBOJIHBI,
uH(paKkpacHoe, yabTpaduOIETOBOE U PEHTTEHOBCKOE.

JlabopaTopHble padoThI: 6
Jlabopamopuas paboma Ne 20. Onpedenenue nokazamens NPeLoMAeHUs CMEKId.
Jlabopamopnas paboma No21. Habntooenue CRIOWHBIX U TUHEUYAMbIX CNEKMPO8E.
Jlabopamopnas paboma Ne22. Onpedenenue Onunbl C8emMoBol GOJHLL NPU NOMOWU
OuPpaxkyuoHHoU peuémru.
Paspnen 5. KpanToBasi pusuka 14
Tema 1 Copep:xanue yuedOHOTr0o MaTepuaJa:
KBanTtoBasi ontuka | Pacripenenenue sHepruu B criekTpe uzinydeHus. KBantoBas Teopus miaHka 00 M3IIy4eHUH. 2
KBanrtoBas npupona cera. DHeprus U UMIylbc GoToHOB. BHemnuit potorpdext. OnbITh 12
CroneroBa. 3akoHbl ¢oTodpdekra. VYpaBHeHue ODitHmTeHa Is  (hoTodPdekTa.
[Ipumenenue potordpdekra.
JaBnenue ceera. OnbiThl JIebeneBa. Xumuueckoe neiicteue cBera. [lonsitue ¢porocunresa.
[TonsiTHE O KOPITYCKYISPHO-BOJIHOBOM TEOPHH CBETA.
Tema 2 Conep:xanue y4yeOHOIro MaTepuaJa: 4
du3nka aTomMa u CocraB atoMHbIX a1ep. OTKpbITHE TO3UTPOHA U HeWTpoHa. SAnepHble cuibl. Jledekt macchl.
aTOMHOIO fApa DHeprus CBA3M aTOMHBIX sIJIEp. 1,2
Jenenne TAxKEIbIX AaTOMHBIX siiep, LeNHasl peakuus /eJieHUusl. YIpasJjisieMasi LielHAas
peakuus.
IIpakTHyeckue padoThI: 2
Ilpakmuueckas paboma Ne 7. U3zyuenue Oenenus sopa amoma ypawa no gomoepaguim
MpeKos.
Tema 3 Conepxanue y4eOHOro MarepuaJa: 2 1,2
TepMmosinepHbIi TepMosiiepHBIii CHHTE3 U YCIIOBUS €r0 OCYyIIeCTBIEHUs. banaHc sHepruu u ycloBUS €ro
CHHTE3 ocymectBieHus. [Ipobaema TepmosiiepHON SHEPTETUKH.
IIpakTHyeckue padoThI: 2
Ipaxmuueckas paboma Ne 8. H3yuenue mpexos 3apsicenHvlx yacmuy no oomoepagusm.
JuddepeHunpoBaHHbIN 3a4eT 2 1,2
Bcero 128
W3 HUX ayIUTOPHBIX YACOB: 128
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/na xapakmepucmuku ypoeHsa 0C60CHUS YUEOHO20 MAMEPUAIA UCNOIb3YIONCA clledyoujue 0003HaAYeHUA:

1 — o3naxomumenvuwlil (60cnpouszeedeHue unpopmayuu, y3Hasanue (pacno3nasanue), 00vICHeHue panee U3y4eHHbIX 00beKmos, C8OUCME U M.N.);
2 — penpoOyKmueHbiil (6binoHeHUe 0esIMEeNbHOCMU N0 00PA3YY, UHCMPYKYUU UL NOO PYKOBOOCMEOM);

3 — npodyKkmueHblil (camocmosimenbHoe NIAHUPOBAHUE U BbINOTHEHUe 0esIMENbHOCIU, peuleue NPOOIeMHbIX 3a0al).
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3. YCJIOBUSA PEAJIM3ALINU ITPOT'PAMMBI

3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanuzanus mporpaMmbl y4eOHOW AMCHUIUIMHBI TpeOyeT Haau4yusl y4eOHOTro KaOuHeTa
¢uzuku Ne 204, pacnonoxeHHOro 1o aapecy I. KameHck-Ypanbckuii, ya. Anromunuesas, 60.

OGopynoBanue yueOHOro KaOnHeTa:

[TocamounbIe MeCTa IO KOJTUYECTBY O00YJIarOIIUXCS

PaGouee mecTo mpernogaBarers.

Cron 1eMOHCTpalMOHHBIH.

JHocka.

Moiika.

[Tpubopsl A5 IpOBEAEHUS IEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA.
Ta6muma MenneneeBa JI.1. Ta6muma CH.

Komruiextsl 060py1oBaHust 17151 TPOBEACHUS JIAOOPATOPHBIX padoT.

© o N A WDNRE

Meroandeckue yka3zaHus 1O MPOBEACHHUIO Ja0OPATOPHBIX U MPAKTUUECKHX PaboT.

[EEY
©

Tabnuirel MO M3Y4EHHUIO TEKYIEro MaTepuana o Gusmke.

[EEY
=

. [lIxana 3neKTpOMarHUTHBIX U3JTy4YEHUMN.

[EEY
N

COopHuKkH 337124 10 pU3UKE.

[EEY
w

Ta6n1/1u51 JAJIL HTHAVNBUAYAJIBHOTO TTOJIB30BAHUA CTYJCHTAMMU.
14. JleMoHCTpaIlMOHHBIC BUJICO PECYPCHI TTO TEMATHKE Kypca.

B kabunere momkeH OBITH MPEACTABICH MOJHBI KOMIUIEKT NOKYMEHTAIMH, y4cOHbIC KHUTH,
ANIEKTPOHHBIE TTOCOOHS.

Texnuueckue cpeacTBa 00y4eHHs :
- KOMITbIOTEP;
- UIHTEpaKTUBHAs JOCKa.

JlemMoHCTpauMOHHOE U JIA00pPaTOPHOE 000PYyA0BaHHE:

Bun noco6us (Mmoxenu, crenapl, | HaumenoBanue mocoous Kon-Bo
IJIaKaThl, BUJCO (PHIIBMBI)
Crenp «Kpucrannuueckue pemeTkm 1
Crenn I"azoBsie 3akonbl: OnbIT boitns (1660r); 1
Omnpit Ulapns (1787r); 1
Ompit ['eit-Jlroccaka (1802r)» 1
Crenp «3axoH Kynona (Kynon1785r)» 1
Crenn «DNEeKTpOMarHuTHasE MHAYKIHSDY 1
Crenp «QIJIEKTPOMAarHeTU3M 1 1
JIEKTPOMArHUTHast UHAYKIIHSI» 1
Crenn «DNEKTPOMAarHuTHAsE MHAYKIHSD) 1
Crenp «MarHuTOodIeKTPUYECKU I 1
U3MEPUTENbHBIA TPUOOP» 1
Crenp «IlocTosiHHBIE MATHUTHI U 1
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AIIEKTPOMATrHUTBD) 1
Crenn «JleficTBHE MarHUTHOTO MOJISI Ha 1
IIPOBOJIHUK C TOKOM» 1
Crenp «OnpiT Opcrena (1820r); 1
OmneiT Amnepa (1820r)» 1
Crenp MarsuTtHO€ 110JIe MIEKTPUIECKOr0 TOKA 1
Crenp «QIIEKTPUUECKUI TOK» 1
Crenp «PaboTa ¥ MOIIHOCTb NEKTPUUYECKOTO 1
TOKa 1
Crenp «DQIeKTpUUECcKasi EMKOCTb) 1
Crenn DJIIEKTPOJABIIKYIIAS CUJIA U HANIPSKEHUE 1
Creun «INEKTPOMarHUTHAsT MHIYKIIHS 1
(Dapaneit 18311)» 1
Crenp «B3anMonHyKIHS» 1
Crenp «CaMOMHTyKIIHSI» 1
Crenp «OtkpeiTHe nekrpoHa (Tomcon 1897r); 1
3aKOHBI JIEKTPOJIH3A - 1
(Papaneii 1822-1834rr)» 1
Crenn «ONEKTPUYECKUHN TOK B IJIEKTPOJIUTAX) 1
Crenp «Onpenenenue 3apsaa AIEKTpOHa 1
(Modde 1912r); 3akon Oma (1825r)» 1
Crenn «ONEKTPOJUTHYECKHE KOHACHCATOPBD 1
Crenn «Konaencaropbsl neEpeMEHHON EMKOCTH 1
Crenn «KoHzieHCcaTophl MOCTOSHHOW €MKOCTH 1
Crenp «AKKYMYJISITODBI; 1
ConpoTHUBIEHUE TOCTOSIHHOW BETUYUHBI 1
Crenn «BpImpssMuTEIN 1
Crenn «Tpanchopmarop; 1
["'eHepaTop nepeMeHHOro TOKa 1
Crenn «INEKTPOEMKOCTb; 1
CoeaunHeHue KOHACHcAaTOpa B 6atapero» 1
Crenp «Tepmopesuctopsl U HOTOPE3UCTOPHI; 1
PeocTaTsl 1 MOTEHIIMOMETPHI» 1
Crenn «OnpIT MaiikenscoHa; 1
TexHuyeckue npuMeHeHus 1
UHTEPhEPCHITUNY 1
Crenn «[IpumeHeHmne ynbTpa3Byka; 1
MeTo 16l TPUMEHEHHS U30TOMOB U 1
TEeXHHUKa 0€30MaCHOCTH» 1
Crenn «A.I'. Cronetos (1839-1869rr); 1
PentrenoBckas TpyOka (cxema)» 1
Crenp «SnepHblil peakTop; 1
Macc-crieKTpomMeTp» 1
Crenp «OCHOBHBIE CBETOTEXHUYECKHE 1
BenuuKnHbl; Cxema onbita Pesephopaar 1
Crenp «CxeMa ONTHYECKOH 3aIUCH 3BYKa; 1
I1.H. JleGenes (1866-1912rr)» 1
Crenp «3aBUCUMOCTb MACChl OT CKOPOCTH 1
nBmkeHus tena; Crekrporpady» 1
Crenp «CxeMa ONTHYECKOT0 BOCIIPOU3BECHMS 1
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3ByKa; PyOMHOBBIN J1a3ep» 1
Crenp «JHepreTuyecKas CUCTeMa; nepeaayda u 1
pacnpeieIeHHe YSHEPT U 1
Crenn Pamunonokarus A.C. ITonos (1859-1905) 1
Crenp «CeTeBoil paluONIPUEMHUK; 1
KOMOWHUPOBAHHBIE JIAMITBD) 1
Crenp «DJIEKTPOHHBIE JIAMIIBI; 1
I10JIYTIPOBOIHUKOBBIE TPHOIbI» 1
Crenp «Muxpockon; TeneBuaenue» 1
Crenp «Mukpockon» 1
Buneodpmibsm «ABuaHecymumi kpeiicep 1
«Anmupan H.I' Ky3nenos» 1
Buneodunbem «ATOMHas pakeTHas MOJABOJIHAS JIOIKA 1
«Tandpyn» 1
Buneopmibsm «boesoii Beproner Ka-50 1
«Yepnas akymna» 1
Crenp «OCHOBHbBIE €TMHUIIbI U3MEPEHUS 1
BennuuH B CI» 1
Crenn «Ileproanyeckasl cucTeMa XMMUYECKUX 1
snemenToB JI.11 MenneneeBay 1
Crenn «[IIkana JIeKTPOMArHUTHBIX BOJIH» 1

3.2. Hughopmayuonnoe obecneuenue odyuenus

Ilepeuenv ucnonvzyemvix yueonvix uzoanuii, Humepuem-pecypcos,

Jumepamypul

[lepeyerr pexkoMeHIyeMBIX Y4YeOHBIX W3IaHWi, VHTEpHET-pecypcoB,

JTUTEPaTyphl

ou-1 Koncturynus

Poccuiickoi

OcHOBHBIE HCTOYHUKH

Oenepanyu  (IpUHATA

Ou-2

BCEHApOJIHBIM TojocoBanueM 12.12.1993) (¢ yuerom
MOTPaBOK, BHECEHHBIX benepaibHBIMU
KOHCTUTYIMOHHBIMU 3akoHamMu P® o mnompaBkax K
Konctutynun P® ot 30.12.2008 Ne 6-®K3, ot
30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — No 4. —
Cr. 445.

®enepanbHblil 3ak0oH 0T 29.12. 2012 Ne 273-03 (B pex.
¢denepanbHbIX 3akoHOB OT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot
03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-@3, ot
05.05.2014 Ne 84-®3, or 27.05.2014 Ne 135-@3, ot
04.06.2014 Ne 148-®3, ¢ wu3M., BHECCHHBIMU
®enepanbHbIM 3ak0HOM OT 04.06.2014 Ne 145-D3) «O6

O0NOIHUMEIbHOTL

JOMOJHUTEILHOU
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oOpasoBanun B Poccuiickoit @enepanumny.

Ou-3 [Tpuka3 MunuctepcTBa obpa3oBanus u Hayku PO «O06
YTBEPKICHUU benepanbHOTO roCyaapCTBEHHOTO
00pa30BaTEeNILHOTO ~ CTaHJapTa CpeaHero (MOJHOTO)
oOmiero oOpa3oBaHus» (3aperucTpupoBaH B MHHIOCTE
P® 07.06.2012 Ne 24480).

ou-4 [Tpuka3z Munoopuayku Poccun ot 29.12.2014 Ne 1645
«O BHecenun wusMmeHeHuid B Ilpuka3 MuHucrtepcrTBa
oOpasoBanusi u Hayku Poccuiickoii Denepanuu oOT
17.05.2012 Ne 413 “O6 yrBepxkieHuu (eaeparbHOTO
roCcy/lapCTBEHHOr0  00pa30oBaTeIpbHOrO  CTaHJapTa
cpenHero (MoJIHOT0) 00IIero oOpa3oBaHUs ».

OU-5 [MuceMo JlemapTameHTa rocyJapCTBEHHOW IMOJINTUKU B
chepe moaroroBku paboumx kampoB wu IO
MunoOpuaykn Poccum ot 17.03.2015 Ne  06-259
«PexomMeHmamu 1mo opraHu3alyy MOJTYICHUsT CPEITHETO
obmero oOpa3oBaHmsi B  Tpenelax  OCBOCHUS
00pa3oBaTeIbHBIX poTrpamMm CpeaHero
npodeccuoHabHOr0 00pa3oBaHUsl Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHHs C  Yy4eTOM  TpeOOBaHUU
(denepanbHBIX  TOCYAApPCTBEHHBIX  00pa30BaTENbHBIX
CTaHIApPTOB W  TMOJydaeMoW  mpodeccun  HWIU

CTEIUATBHOCTH CpeIHero npoecCHOHATBHOTO
00pazoBaHUM.
OU-6 ®wuzuka. 10 k1. ba3zoBslii ypoBeHb: yueOHUK KacesinoB, M.:/Ipoda,

B. A. 2018

Ou-7 Ousmka. 11 xmacc: yueb. mns  oOmeobOpazoBar. MsakuineB  M.:
OopraHu3alyii ¢ TMpwi. Ha OJJIeKTpoH. Hocuteneit: T 5. [Tpocremienue,
6a30BbIii U TIPOUIL. YPOBEHB 2019

HuTepHeT-pecypcesl:

1. www.fcior.edu.ru/ (DenepanbHplii  HEHTP  HHMOPMAILMOHHO-00Pa30BATEIbHBIX
pecypcoB).

www.booksgid.com/ (Books Gid. DiektporHas 6ubmnoTeka).

www.globalteka.ru/ (I'mo6anteka. I'mobanbHas GHOIHOTEKA HAYIHBIX PECYPCOB).
www.window.edu.ru/ (EauHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru/ (JIyumast yueGHas mureparypa).

S

www.school.edu.ru/ (Poccuiickuit oOpazoBarenbHblii opTai. J(OCTymHOCTh, Ka4ecTBo,
3P PEKTUBHOCTB).
7. www.ru/book/ (3nekrpoHHas OMOIHOTEUHAS CUCTEMA).
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10.
11.
12.
13.
14.

15.

www.alleng.ru/edu/phys.htm/ (O6pa3oBarenbhbie pecypebl MHTepHETa — DH3HKA).
www.school-collection.edu.ru/  (Exunas koJuteKiuss LU(PPOBBIX 00pa30BaTEIBHBIX
pecypcoB).

https//fiz.1september.ru/ (yaeOHO-MeTOqMYecKas razera «Du3nKay).

www.n-t.ru/nl/fz/ (HoGeneBckue staypeats 1o Gpu3mKe).

www.nuclphys.sinp.msu.ru/ (Snepnas ¢usuka B UuTepHere).

www.college.ru/fizika/ (IToaroroska k EI'D).

www.kvant.mccme.ru/ (Hay4yHO-TIOTIYJSIPHBIA  (PU3UKO-MAaTEeMaTHYECKUH  KypHAal
«KBant»).

www.yos.ru/natural-sciences/html/ (ectecTBeHHO-HAYYHBIH KYpHAI IS  MOJIOJCKH
«IlyTb B HAyKy»)
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4. KOHTPOJb ¥ OIIEHKA PE3YJIbTATOB OCBOEHHS YUYEBHOM

JUCHUIINHBI

KoHTposb 1 o11eHKa pe3yIbTaTOB OCBOCHHS y4eOHOM TUCIMITIIMHBI OCYIIECTBIISIOTCS
MIPEIo/1aBaTelIeM B MPOIECCce MPOBEACHUS JEKIIMOHHBIX 3aHATHH U J1a0OpaTOpHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBIIOJHEHHSI 00yJarOIIMMUCS MHUBHUIyaIbHbIX 331aHUH, IPOEKTOB,

HCCIIEA0BaHU .
Koanl
OpMHpPYeMBbIX
Pe3yabTaTnl 00y4yeHust Pe3yabTaThl 00yueHus (bopmupy
o0mmx
KOMIIeTeHI Ui
Ilpeomemmnuwie:

- chopMUPOBAHHOCTH MPENICTABICHUN O | BXOMHOW KOHTPOJIB! OK'1
pon U Mecte (UMK B COBPEMEHHOW | -MMUCHhMEHHOE
HaydHOW  KapTUHE MHpaA; TOHHUMaHUE | TECTUPOBAHUE;

(bU3UYECKON CYNTHOCTH HAONIOIaeMbIX BO
BceneHHOW  sBIIEHHH; TOHUMaHHWE pPOJU | BXOIHON KOHTPOJIb: OK 2
¢uzukn B (OPMUPOBAHMM Kpyrozopa u | ~YCTHOC TECTUPOBAHHE;
(YHKLHOHANBHOH TPAMOTHOCTH uesoBeka | LEKYULMA KOHTPOIb:
. -cUCTeMaTu3amus y4eOHOTO
JUTS peIIeHUs TPAKTUYECKHUX 3a]1a4;
Marepuaia B BUJE TE3HCOB;
-TMICbMEHHBIE OTBETHI HA
BOITPOCBHI;
-TECTUPOBAHHE
[IpoMeXyTOUHBIN KOHTPOJIb:
-3K33aMEH;

- BJIQIEHHE  OCHOBOIIOJAraromrMy | BXoaHONW KOHTPOJIb: OK 2
(bu3UIeCKUMHU MOHATUAMH, | ~YCTHOC TCCTUPOBAHUC,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH W TeopusMu; | LCKYIMH KOHTPOIb:

. | -cucreMaru3anus y4eOHOro
YBEpPEHHOE MI0JIb30BaHUE buznyeckoit
. . Marepuana B BUIE TE3UCOB;
TEPMHUHOJIOTUEN U CUMBOJIMKOM; IMCEMCHHBIC OTBCTHI  HA
BOIIPOCBHI;
-TECTUPOBAHUE
I[TpoMexXYTOUHBINA KOHTPOJIb:
-3K3aMEH;

- BJaJeHHE OCHOBHBIMH MeTOaaMH | BXOQHO# KOHTPOJIb: OK 2
HAay4yHOro [IO3HAHMS, HCIOJb3yeMbIMU B | “YCTHOC TCCTUPOBAHUE]
pusuke: HaOJII0IeHHE, onmcanye, | LCKYIHMH KOHTDOIb:

. -cucTeMaTu3alus y4eOHOTo
HU3MEpEHHE, JKCIIEPUMEHT; YMEHUS
6036 . | Marepuana B BUJI€ TE€3HCOB;
00pabaThiBaTh  PE3YNBTAThl  M3MEPEHMH, | ..o o oo Ha
0oOHapyXHUBaTh 3aBUCUMOCTh MEXTY | Bompocsr;
(I)I/ISI/ILICCKI/IMI/I BCINYNHaAMH, OOBLSICHATH -TECTUPOBAHHUEC
MOJIy4YeHHBIEC PE3YIbTAThl U JeNaTh BBIBOABL, | IIpOMEKYTOYHBIN KOHTPOJIb:
-3K3aMEH;
- chopMHpOBAaHHOCTH YMEHHS pemarh | TeKylnui KOHTPOJIb: OK 3

(I)I/I3I/ILICCKI/IC 3aga4u,

-IIACbMCHHBIC ITPAKTHYCCKUC
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paboThl;
IIpoMEXYTOUHBIN KOHTPOJIb:

-9K3aMCH;

Texyimii KOHTPOJIb:

-II0JArOTOBKA apryMEHTOB
JUIsl y4acTHs B TUCKYCCHUH;
-peuicHue 3a1a4

IIpoMEXYTOUHBIN KOHTPOJIb:

-TECTUPOBAHUE

OK 6

- c(hOpMHUPOBAHHOCTH YMEHHUS

IIPHUMCHSATH IMMOJTY4YCHHBIC 3HaHUA JIIA

00BsICHEHUS YCIIOBHM IIPOTEKaHUs

(bU3UYEeCKUX SIBJICHUW B TMPUPOJAEC U JUIS
MPUHSATUSA

MIPAaKTHYECKUX  pElIEeHUH B

IMOBCETHEBHOM KH3HU,

Texyimii KOHTPOJIb:

-IIUCbMEHHBIE TPAKTUYECKHE
paboTHI;
TIpoOMEXYTOUHBIN KOHTPOJIb:

-dK3aMeEH,;

Texyimii KOHTPOJIb:

-co37aHue 5 clIaiioB
IIpe3CHTALlUNA

-COCTaBJICHHE OTTIOPHOTO
KOHCIICKTa
IIpoMEKXYTOYHBII KOHTPOJIb:
-TECTHPOBAHHE

OK 3

OK 5

- c(opMUPOBAHHOCTh COOCTBEHHOU
MO3UIIMM 10 OTHONICHWIO K (PH3UYECKOU
nHpopManuu,

MOJIy4aeMOW W3  pa3HbIX

HMCTOYHHKOB.

Texkymi KOHTPOJIb:
-TIOJITOTOBKA apTryMEHTOB

JUTSI BBICTYTUJICHUS Ha
JIEJIOBOM UTpe
IIpoMEKYTOYHBII KOHTPOJIb:
-TECTHPOBAHHE

Texyumii KOHTPOJIb:

-TCCTUPOBAHUC
IIpoMeXKYTOYHBINA KOHTPOIb:

-OTBCThI HAa KOHTPOJIbHBIC
BOIIPOCHI

IIpoMeXKyTOYHBINA KOHTPOIb:

-pCIICHNEC KAYCCTBCHHBIX
3aaa4

Texymmii KOHTPOJIb:

-[IOATOTOBKA apryMEHTOB
JUISL BBICTYIUIEHUS HA
JIeIIOBOM Urpe
ITpoMeXyTOYHBIN KOHTPOJIb:

OK 4

OK 8

OK7

OK9
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-TECTUPOBAHNE

Jluynocmmuuwie:

-4yBCTBOTOPJOCTH U YBa)XKCHHUSA K UCTOPUM U | BXOAHOW KOHTPOJIb! OK 1

JTOCTHKEHUSIM  OTCUYECTBEHHOH (PU3MUECKON | -MUCHBMEHHOE

HaykW; (DM3WYECKH TPaMOTHOE TIOBEJICHUE B | TECTUPOBAHUEC;

podecCHOHAIEHON JISATEIIBHOCTH U OBITY

npu  oOpamenun ¢ npubopamu ¥ | BXOJIHOH KOHTPOJIb: OK 2

yCTpoHCTBaMH; -yCTHOE TECTUPOBAHMUE;
Texymuyii KOHTPOJIb:
-cucTeMaTu3anus y4eOHOTro
Marepuaia B BUJIE TE3UCOB;
-MUCbMEHHBIE OTBETHl Ha
BOIIPOCHI;
-TE€CTUPOBAHUE
IIpoMeXyTOYHBIN KOHTPOJIb:
-3K3aMEH,;

-TOTOBHOCTH K TPOJIOJDKEHUIO0 00pa3oBaHus M | BXOAHOW KOHTPOIb! OK 1

TOBBINICHUST KBATH(UKAIMK B W30paHHOH | -MMMCHhMEHHOE

npodecCuoHaTBHOM JIeSTeTbHOCTH U | TECTUPOBAHUE;

00BEKTUBHOE OCO3HAHWE POJH (PU3UIECKUX

KOMIETEHITUH B 3TOM; BxoaH0# KOHTPOJIb: OK 2
-YCTHOE TECTUPOBAHHUE;
Texkymui KOHTPOJIb:
-cUCTeMaTu3amus y4eOHOTo
Marepuaia B BUJI€ TE3UCOB;
-IUCbMEHHBIE OTBETHl Ha
BOIIPOCHI;
-TECTUPOBAHUE
I[IpoMEKYTOYHBIN KOHTPOJIb:
-3K3aMEH,;
Tekylmuii KOHTPOJIb: OK 3
-IIUCbMEHHBIE TPAKTUYECKHUE
paboTHI;
I[TpoMexXYTOUHBINA KOHTPOJIb:
-3K3aMEH,;

-YMEHHUS KCIIO0JIb30BATh JnocTkeHus | TeKylui KOHTPOJIb: OK 4

COBPEMEHHOW  (U3MYECKOW  HayKH | | -TIOJIOTOBKA apryMEHTOB

(bu3MUYECKUX TEXHOJOTUW MJis TOBBIIIECHUS | IS BHICTYIUICHUS Ha

COOCTBEHHOTO MHTEJJIEKTYalbHOTO Pa3BUTHUS | JENOBOI UTpe

B BbIOpaHHOM npodeccuoHaabHOH | [IpOMEXYTOUHBIN KOHTPOJIb:

NEeSATENbHOCTH; -TECTUPOBAHUE

-YyMEHHUSI CaMOCTOSATEIbHO NOOBIBaTh HOBBIC | TeKyIIHNN KOHTPOJb: OK 9

JJIA ce0s (bI/IBI/I‘-ICCKI/IC 3HaHUA, HUCIOJIb3yd
JJIA 9TOro JOCTYIITHBIC HNCTOYHHKHU

uHpOpMaINH;

-II0JArOTOBKA apryMEHTOB
JUISl BBICTYIUICHUS Ha
JIeIIOBOM Urpe
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IIpoMEXYTOUHBIA KOHTPOJIb:

-TECTUPOBAHUE

-YMEHHUs
B3aMMOOTHOILIEHUS B KOMAaHJE II0 PEIICHUIO

BBICTPaUBaTh  KOHCTPYKTHUBHBIC

001X 3a71a4;

Texyimii KOHTPOJIb:

-IIOATOTOBKA apryMEHTOB
JUISL y4acTHUS B IUCKYCCHH;
-pelIeHue 3a1a4
ITpoMeXKyTOYHBII KOHTPOJIb:

-TECTUPOBAHNE

IIpoMEXYTOUHBIN KOHTPOJIb:

'peIHeHI/IC KAa4CCTBCHHBIX
3a7a4

OK 6

OK 7

-YyMEHHMs YIPABIATH CBOEM MO3HABATEIbHOMU

JACATCIBHOCTBIO, MMpOBOANTH CaMOOILICHKY
YPOBHHA COOCTBEHHOTO HHTCIIJICKTYaJIbHOTO

pa3BUTHSL.

Texyimii KOHTPOJIb:

-TECTUPOBAHUE
TIpoMEXYTOUHBIN KOHTPOJIb:

-OTBEThI Ha KOHTPOJIbHbIE
BOIIPOCHI

OK 8

Memanpeomemnuie:

1. pecynamusnvie

-yMEHHE TEeHEePUPOBATh HJIEU U OIPEICISITh
cpencTBa, HEOOXOIMMBIE IS UX peaTn3allii;

Texyimii KOHTPOJIb:

-IIOATOTOBKA apryMEHTOB
JUTSI BBICTYTUJICHUS Ha
JIETIOBOM UTpe
IIpoMEKXYTOUHBII KOHTPOJIb:
-TECTHPOBAHHE

Texkyumii KOHTPOJIb:
-CO3IaHHeE 5 ClIaiiioB

MPE3CHTAlUN

-COCTaBJICHHE OITIOPHOTO
KOHCIIEKTa
IIpoMEKYTOYHBII KOHTPOJIb:

-TCCTUPOBAHUC

OK 4

OK5

-yMEHUE aHAJIM3UPOBaTh M MPEACTABIATH
MH(OPMALIKIO B PA3JTUYHBIX BUAX.

BxoHOM KOHTPOIb:

-IIMCbMCHHOC
TCCTHUPOBAHHC,

BxoaHo# KOHTPOJIb:

-YCTHOE TECTUPOBAHUE;
Texkymuii KOHTPOJIb:
-cucTeMaTu3alus y4eOHOTO
Marepuaia B BUJI€ TE3UCOB;
-MMMCbMEHHBIE OTBETHI Ha
BOIIPOCHI;

-TECTUPOBAHUE
ITpoMeXyTOYHBIN KOHTPOJIb:

OK 1

OK 2
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-9K3aMECH;

OK 3
TeKylmuii KOHTPOJIb:
-IIUCHbMEHHBIE TPAKTUYECKUE
paboThl;
IIpoMeKyTOYHBIN KOHTPOJIb:
-9K3aMEH;
2. no3nasamenvhvle
-UCIIOJIb30BaHUs pa3JIMYHBIX BHUJIOB | BXOJTHON KOHTPOJIb: OK 1
MO3HABATEIHLHOM JACSTEIILHOCTH JIJIsl PEUICHUS | -IMChbMEHHOE
(bu3HUecKuX 3aaad, MPUMEHEHUS OCHOBHBIX | TECTHPOBAHUE;
METOJIOB TMO3HaHUs (HAOIIOIEHUS, OTTUCAHUS,
M3MEpEHHs, JKCIepHUMeHTa) I H3ydeHus | BXOIHOW KOHTPOIIb: OK 2
Pa3IUYHBIX CTOpOH okpyxaromeii | ~YCTHOC TCCTHPOBAHHC,
eATENBHOCTH: Texyimii KOHTPOJIb:
-cucTeMaTu3anus y4eOHOTro
Marepuaia B BUJE TE3UCOB;
-TMICbMEHHBIE OTBETHI HA
BOIIPOCHI;
-TECTHPOBAHHE
IIpoMeKyTOYHBIN KOHTPOJIb:
-DK3aMEH;
Texkynmui KOHTPOJIb: OK 3
-[IUCbMEHHBIE IPAKTUYECKUE
paboTHI;
[IpomMeXyTOUHBIN KOHTPOJIb:
-3K33aMEH;
-MCIOJIb30BaHUsA OCHOBHBIX | Tekylmuii KOHTPOJIb: OK 8
WMHTEJUIEKTYAJIbHBIX OIepaluii: TOCTAHOBKH | -T€CTUPOBAHUE
3a1aun, GopMyIUpOBaHUS TUNIOTe3 aHanu3a U | [IpoMeKyTOUYHbBINH KOHTPOJIb:
CUHTE3A, CpaBHEHUS, 0000111eHus, | ~-OTBETHI HA KOHTPOJIbHBIE
CUCTEMAaTH3allii, BBIABICHUS I[PUUYMHHO— | BOIIPOCHI
CIIE/ICTBEHHBIX CBS3€H, IOMCKAa aHaJOIOB,
dbopMynupoBaHUs BBIBOJOB JUId H3ydeHHs | TeKylni KOHTPOJb: OK 9
Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, | -[IOJATOTOBKA apPTyMEHTOB
SBJIEHUS M  IPOLECCOB, C KOTOPBIMHU | JJIsl BHICTYIUICHUS HA
BO3HHMKAEeT HEOOXOJUMOCTh CTAJIKHBAThCS B | JIEJIOBOM UTpe
npodeccruoHansHOi chepe; [IpoMexXyTOUHBIA KOHTPOJIb:
-TECTUPOBAHUE
-YMEHHUS UCIOJIb30BaTh paznuuHble | Tekymuii KOHTPOIb: OK 5

WUCTOYHUKUA JUIsI TONydeHus (usmdeckon
nH(OpPMaIIKH, OLIEHUBATH €€ I0CTOBEPHOCTb.

-CO3JIaHueE S5 ClIagoB
MpEe3eHTalUU

-COCTABJICHUE OTIOPHOTO
KOHCIIEKTa
ITpoMeXyTOYHBIN KOHTPOJIb:

-TCCTUPOBAHUC
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3. KOMMYHUKAMUGBHblE

-yMeHus myOJIU4HO

MNpeaACTaBJIATb

pe3yibTaThl COOCTBEHHOTO HCCIIEIOBAHUS,

BECTU OUCKYCCHH, NOCTYIIHO W TI'apMOHHUYHO

coyeras COJIepKaHuUs
npeacTaBiIsieMoil nHpopmanuu;

u bopmbl

Texymii KOHTPOJIb:

-IIOJATOTOBKA apryMEHTOB
JUISL y4acTHUS B IMCKYCCHH;
-pelIeHue 3a1a4
ITpoMeXKyTOYHBII KOHTPOJIb:

-TECTUPOBAHUE

Texyimii KOHTPOJIb:

-TECTUPOBAHUE
IIpoMEXYTOUHBIN KOHTPOJIb:

-OTBEThI Ha KOHTPOJIbHbIE
BOIIPOCHI

OK 6

OK 8

5. BOBMOKHOCTHU UCITOJIb30BAHUSA ITPOI'PAMMBI B IPYT'HUX OOII

Pabouas mporpamma MOKeT ObITh MCIOJIb30BaHA Ui OOy4eHUS! YKPYIHEHHOMW TpYIIIbI

npodeccuit u cnennansHocTe 09.02.00. MupopmaTrka 1 BIYUCIUTENbHAS TEXHUKA
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