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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI YYEBHOM JJUCIHUILINHBI
«@u3uka»
1.1. MecTo AMCUUIIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/bHOIl MporpaMmbl:

VYuebnas nuctuminHa «®Pu3ukay SBISETCS 005A3aTENbHOM YacThio 00I1€00pa3oBaTeIbHOTO
[IUKJIa OCHOBHOW oOpa3oBarenpHON mporpamMmel 1o mnpodeccun mnpodeccun 08.01.24 Macrep
CTOJISIPHO— IUIOTHUYHBIX, TAPKETHBIX M CTEKOJILHBIX PadoT.

VYuebnas qucuuiuimHa «Pu3uka» odecneunBaeT GpopMupoBaHUE OONIMX KOMIIETECHIIMNA MO0 BCEM
BUJaM jestenbHOCTH B cooTBeTcTBHM ¢ PI'OC mo mpodeccun MIOTHUYHBIX, IMApKETHBIX U
CTEKOJIBHBIX paboT».

Oco6oe 3HaueHne TUCIUIUIMHA UMeeT pH GpopmupoBannu U passutun OK:

OK 01. BsliOupare cnocoObl pemieHus 3aAad  NpOQECCHOHAIBHOM  JIeATENbHOCTH,
MPUMEHUTENHFHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Ucnosib30BaTh COBPEMEHHBIE CPE/ICTBA NTOKMCKA, aHAIN3a U MHTEPIPETalui UHPOPMATUU
1 MTHPOPMAITMOHHBIE TEXHOJIOTHH JIJIsl BBIIOJHEHUS 33134 MPO(ecCHOHANbHON e TeThbHOCTH,

OK 03. I[InanupoBaThb M pealn30BbIBaTh COOCTBEHHOE MpO(ecCHOHAIbHOE U JMYHOCTHOE
pa3BUTHE, IPEANTPHHAMATEIBCKYIO IESTEIFHOCTh B TPOGECCHOHATBHON cdepe, NCIOIb30BaTh 3HAHUS
1o (UHAHCOBOW IPaMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAITHIX ;

OK 04. DddexTrBHO B3aUMOIeHCTBOBATh U padOTaTh B KOJIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBisATh YCTHYHO M IMCBMEHHYIO KOMMYHHMKALMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0coOEHHOCTEN COLIMAIBHOTO U KYJIBTYPHOT'O KOHTEKCTA,

OK 06. IIposiBasATh I'pa’kJaHCKO-ITaTPUOTHUYECKYIO MO3ULHUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJUIMOHHBIX OOIIEYETOBEUECKUX IIEHHOCTEH, B TOM YHCIE C Y4ETOM
TFapMOHU3ALUN MEKHAIIMOHAIBHBIX M  MEXPEIUTHO3HBIX OTHOLICHWH, NPUMEHSATh CTaHAapThl
AHTUKOPPYIIMOHHOTO IIOBEJCHHUS;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPelbl, pecypcoCcOEpeKeHHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHHUH KJIMMaTa, IPUHITUITEI OEPEKITMBOTO MTPOU3BOACTBA, Y((HEKTHBHO JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYALUAX;

OK 09. TIlonp3oBarbes TPOQEeCcCHOHAIBHOW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

IIporpamma pa3paboTaHa B COOTBETCTBMM C OCOOEHHOCTAMHU 00Opa3oBaTebHbIX MOTPEOHOCTEH
uHBaNUJ0B U sy ¢ OB3, ¢ ydyeroM BO3MOXHOCTEH HX HNCHUXO(U3HOIOTMYECKOTO pPa3BUTHS,
WHJAMBUIYAJIBHBIX BO3MOXHOCTEH M METOAMYECKMX DPEKOMEHJAIMM Mo pa3paboTKe W peanu3alnuu
aZlalTUPOBAHHBIX 00OPa30BaTENIBHBIX IPOTPaMM  CPEIHEro Mpo(ecCHOHAIBHOIO 00pa30BaHus,
YTIBEp)KJICHHbIE JUPEKTOpOM JlemapTameHTa rocylapCTBEHHOW HOJMTUKM B cdepe MNOArOTOBKU
pabounx kaapos u JI1O Hayku Poccuu ot 20 anpenst 2015 1. Ne 06-830.

OOpa3oBaHue HMHBAJIMIOB MU OOYYAIOUIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbS
OpPraHu30BaHO COBMECTHO C APYIMMHU OOy4aroIUMHUCS.

AnanTupoBaHHas mporpamMMa pa3zpa0oTaHa B OTHOLIEHMM OOYYarOIIUMXCS C KOHKPETHBIMU
BUJJAMHM OIpPAHWYECHUN 370pOBbs (HApYILIEHUs CllyXa, HApYIIEHUs JABUraTeNbHONM aKTHUBHOCTH,
HapyleHusl 3peHHs, COMaTHuYeckue 3a0oJjieBaHMsA), OOYydaloIIMUXCsl COBMECTHO C JIPYTUMHU
oOyyaromumucs B yueOHoIl rpymre no npodeccuu.

Peanu3anus afganTHPOBaHHOM MPOrpaMMbl OCYLIECTBISETCS C HCMOJIb30BAaHUEM DPA3IUYHBIX
¢dopm oOyueHus.

1.2. Ileab ¥ nJIaHNpyeMble Pe3yJabTaThl 0CBOCHHMS AUCHMIIIUHBI

Conepxanue nporpamMmmsl «PU3KKa» HANPABIECHO HA JOCTH)KEHHE CIIENYIOIINX LEJIEH:

— (opMupoBaHre MHTEpeca M CTpeMJIEHUs OOy4aromuXcs K HAYYHOMY M3YUEHHIO MPHPOJIBI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BuUTHE NpPEACTAaBICHUH O HAyYHOM MeTOoJe TO3HaHus U (OPMHPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

— (opMHUpOBaHHE HAYYHOTO MHMPOBO33PEHHsS KaK pe3yiabTaTa H3Y4E€HUS OCHOB CTPOEHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3HUKH;



— (opMHpOBaHHE YMCHHI OOBSICHITH SIBJICHUS C HMCIOJIb30BAaHUEM (U3UYCCKUX 3HAHUHA H
HAy4YHBIX JIOKA3aTEIIbCTB;

— (opMUpOBaHUE TIPEJCTABICHUN O POJIM (UMUKH JUTSl Pa3BUTUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHM.

B pesynbrate usydenus ¢usmku y oOydaromerocss OyayT chOpMHpPOBaHBI CIEAYIOIHE
JUYHOCTHBIC PE3YIIbTATHI:

1) rpaxaaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON TIO3HUIIMUA O00YJArOIIETroCs KaKk aKTUBHOTO M OTBETCTBEHHOTO
qJIeHa POCCUHCKOTO 00IIIeCTBa;

MPUHATHEC TPAJUIIMOHHBIX OOIMIEYETIOBEYCCKUX TYMAHHCTUYECKUX M JEMOKPATHYCCKUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIILHOCTh B HMHTEpEcax TIpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEILHON OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIMATLHBIMA MHCTHTYTAMH B COOTBETCTBUHU C MX (DYHKIIUSIMH
Y HAa3HAYCHHECM;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOM JICATCIILHOCTH,

2) MaTpUOTUIECCKOTO BOCTIUTAHHUS

c(OpPMUPOBAHHOCTH POCCUICKON I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHNE K TOCYIaPCTBEHHBIM CUMBOJIaM, JOCTH)KCHHSIM POCCHHUCKHUX YIEHBIX B
obnacTu (pU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHHMBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B EATEILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAYIIETro;

4) 5CTEeTUYECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
(hu3uYecKoi HayKe;

5) TpyZlOBOTO BOCIIUTAHUS:

HHTEpEC K pa3inyHbIM cdepaM MpodecCHOHaTbHON AESITENFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOM W TEXHUKOW, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOp Oynymeld mnpodeccun u
pealin30BbIBATHE COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHMIO M caMoOOpa3oBaHHMIO B oOyiacTu (PU3UKK HA
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOTMYECKOTO BOCTIMTAHUSA:

cOpPMUPOBAHHOCTh ~ DKOJIOTUYECKON  KYJABTYphI, OCO3HAHUE TJ0OAIBHOIO  XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBICHUE JCHCTBHUI B OKpYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LeJei
YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciupeHe OmbITa AEATEIHHOCTH KOJOTHYECKON HAMpaBICHHOCTH HAa OCHOBE MMEIOIIUXCS
3HAHUM TI0 PU3HKE;

7) EHHOCTH HAYYHOTO MO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznueckoil HayKu;

OCO3HAHHE IIEHHOCTH HAY4YHOW JeSTENbHOCTH, TOTOBHOCTh B Tpollecce H3ydeHHs (HDU3UKU
OCYILIECTBIISITh TPOEKTHYID U HCCIENOBATENbCKYIO NESTeNbHOCTh HHAWBUIYATbHO W B TpYIIIIE.



B pamkax nporpammbl y4eOHON AUCIUTIIUHBI O0yJAIONTUMUCS OCBAMBAIOTCS YMEHUS M 3HAHUS:

Kox OK 3HaHuA YMenus
OK 01 . CMBICT TIOHSTHH: (usnueckoe | © NPOBOJIUTH  HAONIOACHUS, IUIAHUPOBATH W BBINIONHATH
OK 02 SIBJICHUE, THWIIOTE3da, 3aKOH, TEOpHs, | IKCIIEPUMEHTHI;
OK 03 BELIECTBO, B3auUMoJeiicTBHE, | * BBIIBUT'aTh TUIIOTE3BI U CTPOUTH MOJIEINY;
OK 04 9JIEKTPOMAarHUTHOE TI0Jie, BOJHA, (DOTOH, | © MPUMEHSTH TOJyYeHHBIE 3HAaHUS M0 (HU3HUKE U 00BSICHEHUS
OK 05 aToOM, aTOMHOE SIIpO, HOHM3UPYIOUIME | Pa3HOOOpPa3HBIX (PU3NUECKUX SBIEHUN M CBOIMCTB BEIECTB;
OK 09 H3ITy4eHuUs; . MPAKTHYECKU HCIIOIB30BATh PU3MYECKUE 3HAHHUS;
. CMBICT (PM3MYECKUX BEJIUYUH: | * OLICHUBATh JIOCTOBEPHOCTh €CTEeCTBEHHOHAaYYHOM
CKOpOCTb, YCKOpPEHHE, Macca, cuia, | nHpopmanum;
HMITYJIBC, pabora, MeXaHu4ecKas | ¢ UCTIONb30BaTh TPHOOPETEHHBbIE 3HAHMS W YMEHUS IS
SHEprus, BHYTPEHHSIS SHEPTHs, | PElleHUs] TPAKTUYECKHX 3a/a4 TOBCEJAHEBHOM JXHM3HHM, OoOecredeHus
aOconoTHasi ~ TemmepaTrypa,  CpenHss | 0e30macHOCTH COOCTBEHHOMN JKH3HH, paloOHaIBHOTO
KUHETHYECKasl JHEPT sl YaCTHI] BElIECTBA, | MPUPOIOIOIL30BAHUS U OXPAaHBI OKPY)KAIOIIEH Cpe/Ibl;
KOJMYECTBO  TEIUIOTHI, 3JEMEHTapHBIN | © OIUCHIBATh U OOBSCHATH (PM3MUYECKUE SBJICHHUS W CBOWCTBA
ANIEKTPUUECKUH 3apsij; TEJ: CBOMCTBA Ta30B, XKHUIKOCTEH U TBEPIBIX TeJ; JIEKTPOMAarHUTHYIO
. CMBICT  (PU3MYECKMX 3aKOHOB | MHAYKIHWIO, PaclpOCTpaHEHHE 3JEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE
KJIaCCHMYEeCKOW MEXaHWKH, BCEMHMPHOrO | CBOIMCTBa CBETa; M3JIydeHHE M TOIJIOIIEHHE CBETa aTOMOM;
TATOTEHUS, COXpaHEeHHS sHepruy, | GporodddexT;
UMITyJbCa M OJIGKTPUYECKOro 3apsija, | © OTJINYATh THITOTE3bl OT HAYYHBIX TEOPUH;
TEepMOIMHAMUKH, AJIEKTPOMArHUTHOM | © JieNaTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTAIBHBIX JJAHHBIX;
uHIykimd, horodddexra; . MPUBOIUTH MPUMEPHI, MOKA3BIBAIOIIKE, YTO: HAONIOACHHS |
. BKJIa][ poccuiickux U | OKCIIEPHMEHT SIBJISIFOTCS OCHOBOM JUIS BBIIBU)KEHUS THIIOTE3 U TEOPUH,
3apyOeKHBIX YYEHBIX, OKa3aBIIMX | MO3BOJISIIOT  MPOBEPUTh HCTHHHOCTh TEOPETHYECKUX  BBIBOJOB;
HauOoJplliee  BIMSHUE HAa pa3BUTHE | (QU3MUEcCKas Teopus JaeT BO3MOXKHOCTh OOBSCHATH H3BECTHBIE
¢bum3uKy. SBJICHUS TPHUPOABI M HaydyHble (akThl, NPEACKas3bBaTh elie
HEU3BECTHBIC SIBJICHUS,
. NPUBOANUTH  HPUMEPBI  MPAKTUYECKOIO  HCIIOJIb30BAHUS
¢y3MYecKUX 3HAHMH: 3aKOHOB MEXAaHHKH, TEPMOAMHAMHUKH H
3NEKTPOANHAMUKU B SHEPreTHUKE; pa3IuYHBIX BUJIOB
JJIEKTPOMArHUTHBIX ~ W3IYYEHMH A0 pasBUTUSL  paguo |
TENEKOMMYHHUKAIMA, KBAaHTOBOW (M3UKKM B CO3JAHUU  sIACPHOU
SHEPreTUKH, J1a3€POB;
. BOCIPHHMMAaTb W HAa OCHOBE TIOJNY4YEHHBIX 3HAHUH
CaMOCTOATENIBPHO  OLICHMBATh HMH(OPMALMIO, COAEPXKAILYIOCI B
coobmenusax CMU, NuTepHeTe, HaydHO-TTOMYISPHBIX CTAThSIX;
. NPUMEHATH MONyYEeHHbIE 3HAHUA I pelleHns (Qpu3nuecKkux
3azay;
. OIpeIeNATh XapakTep (U3MYECKOro mpoiecca no rpaduky,

Tabnuie, popmyie;
*U3MEpATh PAA  (PU3NYECKMX BENMYMH, NPEICTaBIAS PE3yIbTaThI
M3MEPEHUI C YUETOM UX IOIPEHTHOCTEN.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM TUCIHUILIIMHBI
2.1. O0beM yueOHOM AUCHHUIIMHBI M BUAbI Y4e0HO0# padoThI

Bup yueoHo# padoThl O0bem 4acoB
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM M CUMIIIMHBI 212

B TOM YHCJIE:

TeOpeTHYecKoe 00yueHne 134
71a00paTOPHbIE 3aHATHUS 30
MPAKTUYECKHUE 3aHATUS 10
VHJIMBUIYaJIbHBIA MPOEKT 32
KOHTpOJIbHAst paboTa -
CaMOCTOsITeNIbHAs paboTa -
Hrorosasi arrecTanus 3K3aMeH 6




2.2. TemaTnyeckuii IUVIaH U co/iep:KaHMe Y4eOHOU TUCHUIINHBI

HaumenoBaHue pa3jesioB Conep:xanue y4eOHOro MmaTepuaia u OpMbl OPraHU3aLNHU AeATeJbHOCTH 00yYaI0IUXCH Oo0nem Konsl
U TeM B yacax | KOMIeTeHIWH,
(¢popMupoBanmio
KOTOPBIX
crnocodcTByeT
3J1eMEHT
MPOrpaMMbl
1 2 3 4
Beenenne Conep:xanue yueOHOro MaTepuajia 2
1 ®u3uka — Hayka 0 npupoze. EcTecTBeHHO - Hay4HBIH METO]] IO3HAHMSA, €0 BO3MOXHOCTH U IPaHUIIBI IPUMEHUMOCTH. 2 OK.01
MonenupoBaHue (pU3NUECKUX ABIEHUN U IpoLeccoB. Poib 3KCIepUMeHTa U TEOpUH B IIPoLiecce MO3HAHMS IPUPOIbIL.
Paznes 1. Mexannka 22
Tema 1.1. Copnepskanue y4eOHOI0 MaTepuaia 10 OK.01
OCHOBBI KHHEMATHKH 1. OTHOCHTEIBHOCTh MEXaHHUECKOTO ABIKEHHS 2 OK 02
2 MomHocts. Dueprus. Kunernueckast sHeprusi. [loreHinanbHas sHeprus. 3aKOH COXpaHEHUS] MEXaHMYECKOH DHEPTHH. 2 OK 03
IIpMeHeHHe 3aKOHOB COXPAHEHHSI OK 04
2.CucreMsl OTcYeTa. XapaKTePUCTUKH MEXAHMYECKOTO ABM)KEHUS: MIepeMellleHHe, CKOPOCThb, YCKOpEHHe 2 8}12 gg
B mom uucne, npakmuueckux u 1a0opamopHvlx 3aHAMUIL 4 OK 07
JlabopaTopHoe 3ansaTHe «VccienoBaHue ABMKEHUs TeNa 0] JeHCTBMEM IIOCTOSHHON CUIIB) 2 OK 09
IIpakTHyeckoe 3ansiTHE «ONpeeNeHNe YCKOPEHHs CBOOOIHOTO NaACHU» 2
Tema 1.2. Conep:xaHue y4yeOHOr0 MaTepuaa 12
3aKOHBI MEXaHHKH 1 Ilepssrit 3akoH HetoTona. Cuna. Macca. Umimynbce. 2 OK.01
HeloTona 2 Bropoii 3axoH HetoToHa. OCHOBHOI 3aKOH KIIaCCHYECKOM TUHAMHKH. OK 02
3 Tperuii 3akon HploToHa. 3aKOH BCEMUPHOr'o TsATOTeHHs. | paButairionHoe momne. Cuia Tshxectd. Bec. 2 OK 03
4 Cnoco6s1 m3MepeHns Macchl Tenn. CHIIBl B MEXaHUKE 2 8§ g;‘
B mom uucne, npakmuueckux u 1a60pamopHulX 3aHAMUIL 8 OK 06
JlaGopaTopHoe 3aHsATHe «/I3yucHNE 3aKOHA COXPAHEHNUS HMITYIIbCA» 2 OK 07
JlaGopaTopHoe 3aHsiTHe «CpaBHEHNE pabOTHI CHIIBI C HI3MEHEHHEM KHHETHYECKOI SHEPTHH Teay 2 OK 09
JlaGopaTopHoe 3aHsATHe «/I3yucHNE 3aKOHA COXPAHEHUS HMITYIIbCa» 2
IIpakTHyeckoe 3ansTue «V3ydenne KonebaHusl MPYKUHHOTO MAITHAKAY. 2
Tema 1.3. Conep:xaHue y4eOHOr0 MaTepuaia 4
3aKOHbI COXPAHEHHUSI B 1 3akoH coxpaHeHus uMmiynbca. PeaktusHoe nBuxkenue. Pabora cunbl. Pabora noTeHIMaNbHBIX CHIL 2 OK.01
MexaHHKe 2 MouHocTs. DHeprus. Kunetnueckas sHeprus. [loTeHIMaNbHas SHEPrUs. 3aKOH COXPAHEHUST MEXaHUIECKOH YHEPTHH. 2 OK 02
ITprMeHeHHE 3aKOHOB COXPaHEHUS OK 03
B mom uucne, npakmuueckux u 1a60pamopHulX 3aHAMUIL 6 OK 04
JlaGopaTopHoe 3aHsiTHe «VI3ydeHNE 3aKOHOB COXpaHEHHsI Ha MPUMEpPE yaapa MIapoB M OANTMCTHIECKOT0 MAasTHAKA) 2 OK 05
JlaGopaTopHoe 3aHsTHe «/I3ydeHne 0COOCHHOCTEH CHIIBI TPEHUS! (CKOIBXEHUS)» 2 OK 06
IIpakTHyeckoe 3ansiTHE «: V3yueHne 3aKOHOB COXpAaHEHUs B MEXAHUKE). 2 OK 07




OK 09

Pa3nes 2 OcHOBBI MOJIeKYJIsIpHasi PU3UKA U TEPMOIUHAMMKA.

22

Tema 2.1. OcHOBBI
MOJICKYJISAPHO-
KHHETHYeCKOil Teopun

Coaep:xanue yueOHOro MaTepuajia

1OcHOBHBIE TTOIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. Pa3mMepsl 1 Macca MOJIEKYI U aToMOB. bpoyHOBCKOE
nsrkenue. ng¢ysus. Cuitbl n SHEPrUst MEXMOJIEKYISIPHOTO B3aMMOJICHCTBUSL.

2CtpoeHue ra3000pa3HbIX, KUIKAX U TBEPABIX Tea. CKOPOCTH JBIKECHHS MOJICKYJI M UX U3MepeHue. VneanbHblil ras.
JlaBnenue rasa.

30cHoBHOE YpaBHCHUE MOHeKyHHpHO-KHHeTH‘IeCKOﬁ TCOPHUHU T'a30B. TeMnepaTypa " €€ U3MECPCHUEC

4T"a30BbIe 3aKOHEBI. AOCOTIOTHEIM HYJb TEMIIEPATYPHI. TepMO}II/IHaMI/I‘IeCKaH Kajia TeMIepaTyphbl. YpaBHeHHe COCTOSAHUA
HJICAJIbHOI'O ra3a. Monpoaﬁ ra3oBas IOCTOsIHHAas

B mom uucne, npaxmuueckux u 1a60pamopHbIx 3aHAMUIL

JlaGopaTopHoe 3aHsTHE

IIpakTHuyeckoe 3aHsITHE

Tema 2.2.
OCHOBBI
TepMOAMHAMHKH.

Conep:xanue y4eOHOro MaTepuaJa

10OcHOBHBIE MOHATHS U ONpe/eieHns. BHyTpeHHsIs1 SHEpIusi CUCTeMbl. BHyTpeHHsIs sHeprus uaeaibHoro raza. Padora u
TEI10Ta Kak ()OpMbI Nepeauyl SHEPTHH.

2TemnoeMKoCTh. Y ebHAs TEIJIOEMKOCTh. Y paBHEHUE TEIUIOBOTO OaaHca

3 IepBoe Hauano TepMoanHaMuKku. AnnabdaTHeii nporecc. [Ipuniun aeicreus terosor mamunbl. KI1J/{ TermoBoro
JBUTATEIIs.

4Bropoe Hayano TepMOANHAMUKH. TepMoauHaMUYecKas IIKaaa TeMIepaTyp. X0JI0AWIbHbIE MAIIUHEL. TeIUIOBbIe JBUIaTeNN.
OxpaHa npupoIsl

B mom uucne, npakmuueckux u 1a00pamopHsIx 3aHAmMuil

JlabopaTopHoe 3aHsATHE

HpaKanecxoe 3aHATHE

Tema 2.3.
CpoiicTBa mapos.

Conep:xaHue y4eOHOro0 MaTepuaa

I

1 Ucnapenne u koHneHCcanus. HachIeHHBIN Tap U ero CBOMCTBA. AOCOMIOTHAS M OTHOCHTENBbHAS BIaKHOCTH BO3ayxa. Touka
pocbl. Kunenue.

N

2.3aBUCHMOCTH TEMITIEPATYPhl KUIIEHHS OT AaBJIeHHA. Ileperperslii map u ero NCIoIb30BaHIE B TEXHHUKE

B mom uucne, npakmuueckux u 1a60pamoprbvlx 3aHAMUI

JlabopaTopHoe 3aHsaTHe «VI3MepeHne BIaKHOCTH BO3IYXa»

N NI N

IIpakTHYyecKoe 3aHATHE

Tema 2.4.
CBoiicTBa KHAKOCTEH

Conep:xaHue y4yeOHOro MaTepuaa

1 XapakTepucTrKa XHUIKOTO COCTOSHUS BemecTBa. [I0BepXHOCTHBIN CIIOM JKUIKOCTH.

2DHeprus NOBEPXHOCTHOTO CJI0sl. SIBIICHNS HA TPAHUIIE SKUIKOCTH C TBEpAbIM TeroM. KammuisipHble siBICHUSL.

B mom uuciie, npaKmu4iecKux u ﬂa60pam0pubtx 3aHAMUIL

JIaﬁopaTopﬂoe 3aHATHE <<I/I3MepeHHe TMOBCPXHOCTHOI'O HATSZKCHUSA X KUJAKOCTH

N NN N B

IIpakTHyeckoe 3aHATHE

OK.01
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Tema 2.5.
CpoiicTBa TBEpABIX TeJl

Coaep:xanue yueOHOro MaTepuajia

1 XapaKTepI/ICTI/IKa TBCPAOTr0 COCTOAHNA BCHICCTBA. anyrne CBOMCTBA TBEPABIX TECJI. 3aKoH FyKa

2MexaHH4ecKue CBOMCTBA TBCPABIX TCJI. TemnoBoe paclinpCHUEC TBECPABIX TCJI U )KPIﬂKOCTeﬁ. IInaBmenne u KpUCTAJIN3alusl

B mom uuciie, npaAaKmu4ecKux u ﬂaﬁopamopublx 3auamuil

IIpakTnueckoe 3ansiTue «TBepaoe Teno»

JlabopaTopHoe 3ansaTHe «OnbITHas poBepka 3akoHa ['eit - Jlroccakay

JlabopaTopHoe 3ansaTue «/3ydyeHne napayieabHOrO COETUHEHHS TIPOBOTHUKOBY

Pa3nen 3.2uekTponnHamMmuKka.

40

Tema 3.1.
DJIeKTpUIECKOoe MmoJIe.

Conep:xanue yueOHOro MaTepuajia

1.DOnekTpuueckue 3apsanl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kymnona.

2.Onektpuyeckoe nose. HanpskeHHOCTh AyieKTprudeckoro noss. IpuHimn cynepno3unuy nosie.

3.Pabora cun snekrpocratiuueckoro nosst. [loreHnuan. Pa3HoCTh MOTEHITHAIOB. DKBUIOTCHI[HAJLHBIC TIOBEPXHOCTH.

4.CBsi3b MEX]Ty HANIPSDKEHHOCTHIO M PA3HOCTHIO MOTEHIMAIOB JIEKTPUIECKOr0 Mojsl. JJUAIeKTPUKU B AJIEKTPUUECKOM TIOJIE.
[Tonsgpuzanus JMJIEKTPUKOB

5.IIpoBoaHuKH B 3nekTpudeckoM none. Kongercaropsl. CoetMHEHHE KOHICHCATOPOB B OaTapero. DHEPrHs 3apsuKEHHOTO
KOHJeHcaTopa. DHEpPrus 3JIEKTPUUECKOro Mo

B mom uucne, npakmuyeckux u 1a00pamopHsIx 3ansamuil

JlaGopaTopHoe 3aHsITHE

HpaKTn!{eCKoe 3aHATHE

Tema 3.2.
3aKOHBLI NOCTOSTHHOI0
TOKA

Conep:xaHue y4eOHOro MaTepuaJa

[N
(3]

1 VcioBus, HEOOXOAMMBIE JUISI BOSHUKHOBEHUS U TIOAJIEPIKAHHS DIIEKTPHUIECKOrO TOKA.
Cua ToKa U IJIOTHOCTh TOKA.

2 3akon Oma juist yuactka renu 0e3 3/1C.

3 3aBUCHMOCTD JIEKTPUYECKOTO COIPOTHUBIICHHUS] OT MaTepHalia, [UIMHBI U IUIOIIA/IN MTONEPEYHOT0 CeUeHHs TIPOBOJHHKA.
3aBHCHMOCTb JIEKTPHUUECKOrO COIIPOTHBIICHHS IPOBOJHUKOB OT TEMIIEPATYPHL.

4 DneKkTpoABWXKYINIAs CHIa HICTOYHHUKA ToKa. 3akoH OMa sl TOJTHOH IeTH.

5 CoenuHenre NpoBOAHUKOB. CoeIMHEHHE UCTOYHUKOB 3JIEKTPHUUECKON YHEPTUH B OaTapero.

6 3axon J[xoyns—IJlenna. Pabota 1 MOIIHOCTB AIIEKTPUYECKOTO TOKA. TeIIoBOe JISHCTBHE TOKA.

B mom Hucie, npaKkmuiueckKux uﬂa60pam0pubtx 3aHamuil

JladopaTopHoe 3ansaTHe «/3meperne 3/[C 1 BHYTpEHHETO CONPOTUBIIEHHS HCTOYHHUKA TOKA

HpaKTl/I‘leCKOC 3aHATHE «I/ISY'-IGHI/IC TIOCJIIEAOBATEIIEHOI'O COEAMHEHU S ITPOBOIHUKOBY .

Tema 3.3.
DJIeKTpUYeCKHUii TOK B
MOJIYPOBOHUKAX

Conep:xaHue y4eOHOro MaTepuaa

1 CobcTBeHHAS IPOBOAMMOCTE OITYIPOBOAHHUKOB. [10TyIpOBOAHNKOBEIE IPUOOPHL.

B mom uucne, npakmuueckux u 1a60pamopHulX 3aHAMUIL

JlaGopaTopHoe 3ansatue «3mepenne D/IC 1 BHYTPEHHETO CONPOTHUBIICHUS MICTOYHIKA TOKA »

JlaGopaTopHoe 3aHsaTHe «OTpeaeneHne yaeabHOro COMPOTHBIICHHUS TPOBOAHUKA)

Tema 3.4.
MarnuTHoe moJie

Conep:xaHue yueOHOro MaTepuasa

1 BekTop MHAYKIIMH MAaTHATHOTO TOJIS. JleiCTBIE MATHUTHOTO TTOJIS Ha TIPSIMOIMHEHHBIA TIPOBOAHHUK C TOKOM
3akon Amrepa. BzanmoneiicTBie TokoB. MarHUTHBIN TIOTOK

N O N N BN Of N N BN NN NN N

2 Pabora 1o nepeMeIeHno MPOBOJHUKA C TOKOM B MATHUTHOM IOJIE.
JeiicTBre MArHUTHOTO MOJISl HA ABMKYILUMCS 3apsil.

OK.01
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3Cuna Jlopenma.
OmnpeneneHre yIenbHOro 3apsaaa. Y CKOpUTENH 3apsKEHHBIX 4acTh

B mom uuciie, nPAKMU4YeCKux llJltlﬂOptllﬂOprlx 3auamuil

JlabGopaTopHoe 3aHsiTHE

IIpakTHyeckoe 3aHsITHE

Tema 3.5.
JJIeKTPOMATHUTHAS
UHIYKIHS

Conep:xanue yueOHOro MaTepuasia

1 BHGKT‘pOMaFHI/ITHaH WHOYKIMA. BI/preBoe QJICKTPUICCKOC IT10JIC. CaMOI/IH}IyKHI/ISI. 9Hepr1/151 MAar"gvuTHOIO 11oJis

B mom uucne, npakmuyueckux u 1a60pamopHeIx 3aHAMUI

IIpakTHyeckoe 3aHsITHE

JlaGopaTopHoe 3aHsiTHE

Pa3znen 4. KonedGanust 1 BOTHBI

20

Tema 4.1.
Mexannuyeckue
Ko0JIeOaHMSsI.

Conep:xanue yueOHOro MaTepuajia

1 KonebatensHoe aABukeHue. ['apMoHnYecKue KoneOaHus.
CBoboaHble MexaHnueckue Konebanus. JInHeliHble MEXaHUUEeCKHe KoJleOaTeIbHbIe CUCTEMBI.

2 IlpeBparieHne SHEPruK NpH KosiedaTeIbHOM ABHKeHHH. CBOOOHBIE 3aTyXaIOIIUe MEXaHUYECKHe KOJIeOaHusl.
BbIHYX/IeHHbIE MeXaHHYeCKUe KoJieOaHus

B mom uucne, npakmuyeckux u 1a00pamopHsIxX 3ausamuil

N

JlaGopaTopHoe 3ansaTHEe «HabmroneHue neificTBUs MAaTHUTHOTO TIOJIS

N

HpaKTn!{eCKoe 3aHATHEC

Tema 4.2.
Yupyrue BoJIHbI

Conep:xaHue y4yeOHOro0 MaTepuasa

1 IlonepeuHsle 1 NPOJOIBHBIE BOIHBI. XapaKTEPUCTUKU BOJIHBL.

2.YpaBHeHue TII0CKOW Oeryiiel BoiHbl. MHTepdepeHIys BOJIH.

3.IlonsaTHE 0 AU(PaKIUK BOIH. 3BYKOBBIE BOJIHBL. YIbTPa3ByK U €ro MPUMEHEHHE

N N N O

B mom uucne, npakmuueckux u 1a00pamopHsix 3aHAmuii

JlabopaTopHoe 3aHsATHE

HpaKanecxoe 3aHATHE

Tema 4.3.
DJIeKTPOMarHUTHBIE
KoJ1e0aHus

Conep:xaHue y4eOHOro0 MaTepuaa

1 KonebatenbHbiit KoHTYp. CBOOOJHBIE ANIEKTPOMArHUTHBIE KoneOanus. [lelicTByromIie 3HaueHus cuibl TOka 1 CBOOOJHBIE
JJIEKTPOMAarHUTHBIE KOJIeOaHHsL.

2.IlpeBparieHue SHEPrur B KoJaeOaTeTHHOM KOHTYpE. 3aTyXaromue 3JIeKTPOMarHUTHBIE KOIeOaHM s

3 I'eHepaTop He3aTyXaroIUX JIEKTPOMAarHUTHBIX KoeOaHui. BEIHYXI€HHBIE SIeKTpHYeCcKre KoeOaHus.

43akor OMa ISl SJIEKTPHYECKOH e IIepeMEHHOro Toka. PaboTa 1 MOITHOCTE TTepeMEHHOr0 TOKa. | eHepaTopsl ToKa.
Tpancdopmatopsl. TOKH BEICOKOHM YaCTOTBL.

Sllonydenue, nepenadya v pacpeacaeHue 3JIEeKTPOIHEPTUH

6IlepemennsIil Tok. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M HHIYKTHBHOE COIIPOTHBIICHHS MIEPEMEHHOTO TOKA.

B mom uuciie, npaKkmuiecKux u ﬂa60pam0pubtx 3aHaAmuil

JlaGopaTopHoe 3aHsITHE

IIpakTHyeckoe 3aHsITHE

Tema 4.4.
DJIeKTPOMATHUTHbIE
BOJIHBI

Conep:xaHue y4yeOHOro MaTepuaia

1 QHGKTPOMEIFHI/ITHOG 10JI€ KaK OCOOBIH BUA MATCpHU. 3J'ICKTpOMaFHI/ITHBIC BOJIHBI.

2 Bubparop I'epria. OTKpBITHII KoneOaTeNbHbIH KOHTYP.

NN O

OK.01
OK 02
OK 03
OK 04
OK 05
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OK 07
OK 09
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3 Uzooperenne pagno A. C. IToroBeM. TlonsiTre 0 pagmocssizu. [IpuMeHeHne 3IeKTpOMarHUTHBIX BOJTH

B mom uucne, npakmuueckux u 1a00pamopHuIx 3aHAMUI

JlabGopaTopHoe 3aHsiTHE

IIpakTHyeckoe 3aHsITHE

Pa3pen 5. Ontuka

Tema S.1.
IIpupona cBera

Conep:xanue yueOHOro MaTepuasia

1 CKopocCTh pacnpoCTpaHeHHUsI CBETa. 3aKOHBI OTPAXKESHHS U IPETOMIICHYSI CBETA.

2 Ionnoe orpakenue. JIunzpl. ['11a3 kak onTuyeckas cucreMa. Onruueckue npuoOopsI

B mom uucne, npakmuueckux u 1adopamopHuLx 3aHamuii

JlabGopaTopHoe 3aHsiTHE

IIpakTHyeckoe 3aHsITHE

Tema 5.2.
BounoBble cBoiicTBa
cBeTa

Conep:xanue yueOHOro MaTepuajia

1 Nurepdepennns ceera. KorepeHTHOCTh CBETOBBIX JTydeld. VIHTepdepeHns B TOHKUX TUIeHKax. [1o0ckl paBHOM TOJIIIMHBI.

Koabna HeroTona

2 Vcnons3zoBanue uHTEpdepeHIMU B HayKe U TexHuke. Jludpakims cBera. Jndpaknus Ha IIeNd B MapajuleNbHBIX Jydax.

Judpakuuonnas pemerka. [lousatue o ronorpaduun. [omsipusaiust mornepeuyHbix BoiH. [Tonspusanus cBera.

N

3 JIBoitnoe nyuenpenomiuenune. [omspouapl. Jucnepcus cBeta. Buasl criekTpoB. CHEKTPhI HCITYCKAHUSL.

4.CriexTpsl HOrIoLIeHUs. Y IbTpaduoaeToBoe U HHppakpacHoe u3ydeHus. PenrrenoBckue styun. VX npuposa u cBoMCTBA.

B mom uucne, npakmuyeckux u 1a00pamopHuIxX 3aHamuil

JlaGopaTopHoe 3ansiTHe «/3ydeHre SBICHUI 371€KTPOMArHUTHON UHAYKIIUI

N[ NN

OK.01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 09

Pazgen 6. DieMeHTbI KBAHTOBOH (DU3MKH.

16

Tema 6.1.
KBanrToBasi onTuka

Conep:xaHue y4yeOHOro MaTepuasa

1 KBanrosas runoresa [Inanka. ®@oronsl. BHennuit horoanexkrpuueckuii addexr.

2 Buyrpennuii pororddexr. Tunbl pororsieMeHTOB

NN B

B mom uucne, npakmuueckux u 1a60pamopHuix 3aHAmuii

JlabopaTopHoe 3aHsATHE

HpaKanecxoe 3aHATHE

Tema 6.2.
duszuka aroma

Conep:xaHue y4yeOHOr0 MaTepuasa

1 Pa3BuTHE B3IJI5I0B HA CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax Bofopoaa. SnepHast MOgeNs aToMa.

2 OmbiTel D. Pesepdopaa. Monens atoma Bogopoaa o H. Bopy. KBaHToBbIe reHepaTopsl

Tema 6.3.
du3nka aTOMHOrO s1/1pa

Conep:xaHue y4eOHOro MaTepuaa

1 EcrecTBeHHas paAHOaKTUBHOCTG. 3aKOH PaIHOAaKTUBHOrO pacnana. CriocoObl HaOFOASHNS M PETUCTPAINN 3aPsKEHHBIX
gactuil. Dddexr BaBuaoa — YepeHKoRBa.

2 CtpoeHue aTOMHOTO spa. Jledext Macchl, sHeprus CBSI3M U YCTOIHYMBOCTh ATOMHBIX siep. SIiepHbIe peakiyu.
VckyccTBeHHAs! painOaKTUBHOCTD. JIelleHne TSHKENBIX Saep.

3 IlenHas ssaepHas peakiys. Y pasiseMasl IemHast PeaKIysl.

4. Iomy4yenue paJToaKTUBHBIX H30TOMOB M UX IPHMEHEHHE.

5. SlmepHsIii peakTop.

6.buonormaeckoe AeHCTBUE PalHOAKTUBHBIX M3TyICHUH. DIeMEeHTapHbIC YaCTHIIBI

OK.01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 09

B mom uuciie, npaKmuiecKux u ﬂa60pam0pubtx 3auaAmuil

LS N N S LS LS

JlaGopaTopHoe 3aHsITHE

IIpakTuyeckoe 3ansiTHe

NunuBuayaibHbIi MpoekT (padora)

32
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[IpumepHas TeMaTHKa HHAWBUIYAIEHOTO TIPOEKTA!

1. Anexcannp I'puropseBud CToneToB — pyCcCKHi (HH3HK.

2. Anexcannp CremaHoBud [lornoB — pycckuii ydeHbId, n300peTaTeb paauo.

3. AKycTHUEeCKHe CBOMCTBA MOIYIPOBOTHHUKOB.

4. Aunpe Mapu Amriep — OCHOBOIIOJIOKHHUK 3JIEKTPOIUHAMHUKH.

5. Benmuaiiime oTKpbITHS (DU3HUKH.

6. Bubl a5eKTpUYIecKUX pas3psaoB. DIEKTPUIECKUE pas3psiibl Ha CITy)kOe YernoBeKa.
7. Bimsiane nedexToB Ha (pu3nMUecKre CBOWCTBA KPHUCTAIIJIOB.

8.3aK0HBI COXpaHEHUsS] B MEXaHHKE.

9. 3nHayeHue oTkpbITUl [anuies.

10. Urops BacunseBnu KypuaToB — (hu3uk, opraHM3aTop aTOMHON HayKU M TEXHUKU.

11. Ucaak HptoTOH — co3aaTenb KIIaCCHUECKOH (DPU3UKH.

12. Ucnonb30BaHUE 2JIEKTPOIHEPTHUH B TPAHCIIOPTE.

13. Knnaccudukaims 1 XapakKTepUCTHKH HJIEMEHTAPHBIX YaCTHII.

14. KoHCTpyKIIMOHHAS TPOYHOCTh MaTepuala 1 €e CBs3b CO CTPYKTYPOH.
15. KoHCTpyKIMs U BUIBI Ja3€POB.

16. KproasektpoHuka (MUKPOIJIEKTPOHUKA U XOJION).

17. JlazepHble TEXHOJIOTHH U UX HCIIOJIb30BAHHE.

18. MaruuTHble u3Mepenust (yCTpOHCTBO MPUOOPOB, MPHUHIIMIT ACHCTBHSI, CIIOCOOBI
N3MEPCHUA MAarHUTHOT'O ITOTOKaA, MarHuTHOMH I/IHI(yKLII/II/I).

19. Maiikn ®apazeii — co3aatenb ydeHus: 00 3JICKTPOMArHUTHOM TIOJIE.
20. MeToa Me4YeHBIX aTOMOB.

21. Merozbl HAOJIIOJICHUS] M PETUCTPALIMK PAJMOAKTUBHBIX M3JIy4eHHH ¥ YaCTHII.
22. Metozp! onpeesneHus INIOTHOCTH.

23. Muxaun BacuipeBnd JIoOMOHOCOB — y4eHBIN SHIIUKIONEIUCT.

24. Mogenu atoMma.

25. MonekynspHO-KHHETHYeCKasi TEOPHsI UICaTbHBIX Fa30B.

26. MonHHUs — Tra30BbIiA pa3ps B MIPUPOAHBIX YCIOBHSIX.

27. IlpumeHeHue SACPHBIX PEAKTOPOB.

28.3aHUMATeNbHbIE OIBITHI 110 (PU3HUKE.

29.TIpocTbie (U3UIECKUE OIBITHI M3 MOJPYYHBIX CPEIICTB.

30.Pedepar 06 yu€Hom ¢pusuxe

31.T'azera o ¢pusuke

32.Pa3paborka «CBosi urpa» (KOMITBIOTEPHAsSI TPE3EHTAIHs).
33.Pa3paborka «BukropuHa 1o ¢pusnke» (KOMIbIOTEpHAs IPE3CHTAIHs).
34 KpoccBopa 1o pusuke (KOMIBIOTEPHAS IIPE3EHTALNS).

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 09

CamocrosiTenpHas yaeOHast pabora oOydaromierocst HaJl KypCOBBIM IIPOEKTOM (paboToil) He mpeayCMOTpeHa YIeOHBIM IIaHOM

IIpomexyTouHasi aTTecTalus

Bcero:

212
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3. YCJIOBHUS PEAJIMBAIIAU TIPOTPAMMBI YYEBHOM JUCIATIINHBI

3.1. lna peaaM3anuM NporpaMmbl y4eOHOH JMCHUILIHHBI

cieayolue cnenuaibHble OMeIeHHs:
Kabuner «®@u3uka», OCHAIICHHBIM 00OpyIOBaHHEM: pabodee MECTO IMpernojaBates, padbodee

MECTO CTYyZICHTA,
oOy4eHus: HOYTOYK.

KOMIUJICKT y‘Ie6HO-MCTOI[I/I‘~I€CKOFO Marepuaia,

JAOJIKHBI OBITH TPeAyCMOTPEHbI

TCXHUYCCKUMHU CPCACTBAMU

Y4eOHbIi KaOMHET OCHAIICH JUI 00YYaIOUIMXCS C PA3IMYHBIMH BHIAMHU OTPAaHUYEHUH 310POBbS
(HapyleHus 3peHus, ClIyXa, HEPBHO — IICUXUYECKUE HAPYLIECHUs, COMAaTHYECKHE 3a00JI€BaHNs).

Jnst cnaboBUAAMMX OO0ydaromuxcsi B y4eOHON ayJuTOpUM MPEAYCMOTPEHA BO3MOXKHOCTh
MIPOCMOTpA yJaJIEHHbIX 00BEKTOB (HAIpUMeEp, TEKCTA Ha JOCKE WM Cllaiiia Ha SKpaHe).

OOydeHue MLl C HApyUIEHUSIMHU CilyXa MpPEeIoJiaraeT HCIOJb30BAHUE MYJIbTUMEIUITHBIX
CPEICTB M JPYIMX TEXHUYECKHX CPEJCTB NpHUeMa-nepenadud ydyeOHoW uHpopMauuud B JOCTYIHBIX

bopmax.

3.2. UupopmannoHHoe o0ecnieyeHne peajnu3aluy NporpaMmmMbl
Jlia peanuzanuy mporpamMMbl OubmuoTeuHbli (GoHA 00pa3oBaTeNbHON OpraHu3aluu J0JDKEH

AMEThL IIeYaTHBLIE H/WIH

AIIEKTPOHHbIE

00paszoBaTebHbBIC

PEKOMCHAYEMBIX MJIA UCIIOJIB30BAHUS B O6p330BaTeJ'H)HOM mpouecce.

3.2.1. IleyaTHblie U3AAHUA

U UHPOPMAIMOHHBIE

pecypchl,

1. ImutpueBa B. ®. ®dusuka mis npodeccuid M CreNUATbHOCTEH TEXHUYECKOTO MPOQUIIS:
y4eOHHK 1711 00pa30BaTEIbHBIX YUPEKICHUN cpell. pod. oopazoanus. — M., 2020.

2.J]ImutpueBa B. ®@. ®usuka mns mpodeccuidl M CHEMUATBHOCTEH TEXHHUYECKOTO MPOQuIs.
COopnuk 3amau: yueO. mocobue Ay 00pa30BaTEbHBIX YUPEKIECHUU cpen. mpod. oOpa3oBaHus. —

M.,2020.

3.JImutpueBa B. ®@., Bacunnes JI. Y. ®usuka ansa npodeccuii U criennaaibHOCTENH TEXHUYECKOTO
npoduis. KoHTpoiapHble MaTepuaibl: yae0. mocoOus sl yupexaeHui cpea. npod. oopaszoBanus /B.
@. JImutpuena, JI. . BacunbeB. — M., 2020.

3.2.2. DJIeKTPOHHbIE U3IaHUA (3JIEKTPOHHBIE PecypChl)
EctectBenHO-Hay4HbIN KypHa! a1 monoaexu «Ilyre B Hayky». Pexxum nmoctyma: Www. YOS.

ru/natural-scienc

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

Pe3yabTaTsl 00yueHus

Kpurepun onenkn

@D opMBbI U METOABI

OLIEHKH
YMeHnust: IIpakTuyeckue u JadopaTopubie padorbi: | 1. CraproBas
. TIPOBOTUTH HaOmonenus, | OueHka S(OTIHYHO) YCIENTHOE ’ JIMarHOCTHKA

[UIAHUPOBATD U BBIMOIHATH KCIIEPUMEHTBI; | CHCTEMAaTHYeCKOe MPUMEHEHHE 3HAHUH, MOATOTOBKK ~ CTYJICHTOB
. BBIIBUTATh THUIOTE3bl WU CTPOUTH | C(HOPMHUPOBAHHOE YMEHHE HCIIONB30BAThH MO MIKOIBHOMY KYpCYy
MOJIETH; MOJTY4CHHBIC 3HAHUSI. bu3uKy; BEISIBJICHHE
. MIPUMEHSTH MONTydeHHbIe 3HaHuA 1Mo | OreHka 4(X0poIio)- B MeIOM YCIIEITHOE, HO MOTHBAIINHA K W3YICHHIO

¢usnke s OOBSICHEHHS pPa3HOOOPA3HBIX
(hU3NIECKUX SIBIICHUN U CBOCTB BEIIIECTB;

. MIPAaKTHYECKU HCTIONIb30BAThH
(u3MUecKre 3HAHNS;

. OIICHMBATh JIOCTOBEPHOCTh
€CTECTBEHHOHAYYHOH HH(OpManny;

. HCTOJB30BaTh IpUOOpETEHHBIE

3HAHUS W yMEHHWS I PEIIeHUs
MIPAKTUIECKUX 33134 ITOBCCIHECBHOM KU3HM,
o0ecreueHns: 0OE30MACHOCTH COOCTBEHHOM
JKH3HU, paIMOHATIHHOTO

coJieprKaIlee He CyIIeCTBEeHHBIE TIPOOEITBI
NPUMEHEHHS 3HAHUM.

Orerka 3 (YIOBICTBOPUTEINBEHO): CTYICHTAM
He00X0AuMa TIOMOIIb PENoIaBaTeNsl IPH
BEITIOTHEHUN PabOT, BO3MOXKHOCTh
TTONT30BATHCS YICOHMKOM U TETPaJIbio,
CIPAaBOYHBIMU TAOJIUIIAMHY U T.I.

Ornenka 2(HeyIOBIETBOPUTEILHO):
CTYACHTY HE XBaTaeT 3HAHMU JJII
BEITIONTHEHUS 33/IaHUS, HE YMEET
TTOJTb30BATHCS YICOHMKOM, CIIPABOYHOM

HOBOT'O MaTepHaa.
2. Texymuii KOHTPOIb B

dopme:

- 3aIIUTHl MPAKTUIECKUX
u TMab0paTOPHBIX
3aHATHUH;

- TomaiHeit paboThl;
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MIPUPOIONOIB30BAHUS u OXPAaHBI
OKpYXaroueu cpensl;
. OITUCHIBATH u O00BSICHATH

(du3MYecKue SBICHUS W CBOWCTBA Tel:
CBOJCTBA ra30B, XXHIAKOCTEH M TBEPBIX TEl;
3IIEKTPOMATHUTHYIO HHIYKIIHIO,
pacnpocTpaHeHHe IEKTPOMATHUTHBIX BOJIH;
BOJIHOBBIC CBOWCTBA CBETa; H3JIYyYCHHE U
TIOTJIOIIEHHUE CBETa aTOMOM; (OTO3((EKT;

. OTIMYATh THUIIOTE3bl OT HAYYHBIX
TEopHii;

. JenaTh  BBIBOABI  Ha
9KCTICPUMEHTAJIbHBIX TAHHBIX;

. TPHUBOJIUTh
MOKA3bIBAIOIINE, YTO: HAOMIOJCHUS U
9KCIIEPUMEHT  SIBJISIIOTCS ~ OCHOBOW st
BBIJIBIYKEHHUSI TUIIOTE3 M TEOPHH, TTO3BOJISIFOT
MPOBEPUTh  HUCTUHHOCTh  TEOPETUUCCKUX
BBIBOJIOB,  (u3uueckas  TeOpHs  Jaer
BO3MOXHOCTb 06’])5ICH$ITI) HN3BECTHBIC
SBJICHUS TPUPOIBI W HaydHble (DaKThI,
MpeaACKa3bIBaTh €11€ HEU3BCCTHLIC ABJICHUS,
. MIPUBOIUTH MIPUMEPBI
PaKTHYECKOTO UCIIONTb30BAHHSI
(bU3HYECKUX 3HAHWI: 3aKOHOB MEXaHHUKH,
TEPMOAMHAMUKHU MW  DJICKTPOAUHAMUKU B
JHEPIeTHKE; Pas3INYHBIX BUJIOB
3JIEKTPOMarHUTHBIX U3ITy4eHHH UL
pasBUTHS paguo M TEIeKOMMYHHKAIHUi,
KBAaHTOBOM (DM3MKH B CO3J@HUM SIIEPHOM
9HEPIeTHKH, JIa3ePOB;

. BOCIPUHMMAaTh ¥ HAa  OCHOBE
NOJly4eHHBIX ~ 3HAaHUH  CaMOCTOATENBHO
OLICHUBATh MH()OPMALHIO, COAEPIKALIYIOC B
coobmenusix CMU, WurepHere, Hay4HO-
TIOIYJISIPHBIX CTAThAX;

OCHOBE€

pPUMEpBI,

. MIPUMEHATD TOJTY4YEHHbIE 3HAHUS
JUIsL peleHus GU3NYECKHX 3aa4;
. ONpeeNATh XapakTep (PU3NIECKOro

npotiecca 1o rpaduky, tadiumie, hopmye;
*M3MEpATh PO (U3HYECKUX  BEIUYHH,
NPENCTaBIsAsl  Pe3yNbTaThl HM3MEpeHHH ¢
Y4ETOM UX MOTPEIIHOCTEH.

JIUTEPATYPOH.
3ammTa HHIMBUAYAJBHOT 0 IPOEKTA:
OreHka S(OTIUYHO):

MPOEKT HOCHT MpPAaKTHYECKUH  Xapakrep,
COJICPKUT rpaMOTHO U3JI0KEHHYIO
TEOPETHYECKYI0 ~ 0a3y,  XapaKTeph3yeTcs

JIOTUYHBIM, TOCIIEOBATENLHBIM H3JI0KEHUEM
MaTepralia ¢ COOTBETCTBYIOIIMMH BBIBOJAMH
1 000CHOBaHHBIMU TIPEIIOKECHHUSIMU;

Ipy 3ammre paboThl CTYIEHT IT0Ka3bIBaeT
JOCTaTOYHO TJIyOOKHWE 3HAaHWS BOIPOCOB
TEeMBI, CBOOOJHO  OIEPUPYET  JaHHBIMH
WCCIIEZIOBAaHUSIMHM, BHOCUT OOOCHOBaHHbBIE
NpEeUIOKEHNsI, BO BpEeMsl  BBICTYIUICHUS
UCTIONB3YeT HATJISIIHBIE MOCOOHs (TaOJUIIbL,
CXEeMBI, Tpa(MiKi, IEKTPOHHbIE MPEe3eHTAINN
W T.J.) WIH pa3JaToOYHbId Marepual, JETKO
OTBEYaeT Ha NOCTABJIEHHbIE BOIPOCHI.

OreHka 4(xopouio)

IIpoekT HOCUT IpakTUYECKHIl Xapakrep,
COZIEPKUT IpaMOTHO U3JI0KEHHYIO
TeOpeTH4YecKylo  0a3y,  XapakTepusyercs

MOCJIEIOBATENILHBIM HU3JIOKEHHEM MaTepuasa
C COOTBeTCTByIOHII/IMH BBIBOJAMH, OAHAKO C
HE BIIOJIHE 000CHOBaHHBEIMH
MPEJIOKCHUAMU;

NPy 3allUTe CTYICHT II0Ka3blBaeT 3HAHHS
BOIIPOCOB ~ TEMBbI,  ONEPUPYET  JAHHBIMHU
UCCIIEZIOBaHUS, BHOCUT MPEIOKEHHS, BO
BpeMs BBICTYIUICHHSI HCIIOJNB3YeT HarJIsAHbIC
nocobusi  (TabaMipl, CcXeMbl, TpaduKH,
JJIEKTPOHHBIE TIPE3CHTAMU W T.JI.) HIH
pa3jaTouHblii  Martepuan, 0e3  0coObIX
3aTPyJHEHHI OTBEYaeT HAa MOCTABJICHHBIC
BOITIPOCHI.

Orrenka 3 (YIOBIETBOPUTEILHO):

HOCHT TIPAKTUYECKUH XapakTep, COIEPI KHT
TEOpPEeTHYECKyI0  [JaBy, Oa3upyercsi Ha
MPaKTHYECKOM MaTepHaje, HO OTJINYaeTcs
MOBEPXHOCTHBIM aHAIM30M U HEIOCTATOYHO
KPUTHYECKMM  pa300poM, B  HU3JIOKCHUH
MaTepuaia IPeJCTaBIeHbl HEOOOCHOBAHHBIC

MIPEIUIOKCHHS;

HMEIOTCS  3aMEYaHHi 10  CONEpIKaHHUIO
paboThI 1 0POPMIICHHIO;

pu 3aIuTe CTYHEHT MPOSIBIISET

HEYBEPEHHOCTb, ITOKa3bIBaeT ciaboe 3HaHHUE
BOIIPOCOB ~ TE€MBI, HE JaeT  IOJHOrO,
apryMEHTHPOBAHHOI'O OTBETa Ha 3aJaHHbIC
BOIIPOCHI.

Orrenka 3 (VI0BIETBOPUTENLHO):
WHIMBUTyaIbHBIN IIPOCKT HE 3aBEepILCH;

K 3aIllUTe 00ydJarolIniicss He JOMYCKAeTCs.

Ha 3x3aMeHe CTYICHTHI ONYYal0T OLICHKH:
Onenka  S(ommmuno):  CTyOeHT — JOJDKEH
rIyOOKO W 4YeTKO BIAjeTh  y4eOHBIM
MaTepHaloM I10 3aJaHHBIM TeMaM. CocTaBUTh
10 W3J1araéMoMy BOIPOCY, YETKHH OTBET,
OTBETUTH Ha BOIIPOCHI.

Onenka 4(xopomro): CtaBUTCS B TOM ciydae,
eciy 0OyJaroIMHCsT TIOTHO OCBOWII Y4eOHBIN
MaTtepuai, 1o ¢opMe M H3JI0XKEHHS OTBETa
HMMEIOT OT/ENbHBIC HETOYHOCTH, HEKOTOpHIE

- 3alluThI

WHIMBHIYaJIEHOTO
MIPOEKTa

3. [Ipomexxyrounas

aTTrecranua
OK3aMCHaA.

B ¢opme
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MOIOTYETHI M 3aMEUaHUI.
Onenka 3 (yHIOBIETBOPUTENBHO): CTaBHUTCS
eciy, o0yJaromuiicss OOHapy>KUBaeT 3HAHUE U
TTOHUMAHUE OCHOBHEIX IOJIOKCHHUN Y4eOHOTO
MaTrepuaia, HO W3JlaraeT ero He ITOJHOCTHIO,
HE TIOCIENOBATENIbHO, HE OTBEYaeT Ha
JIOTIOJTHUTEIBHBIC BOPOCHL.

OreHka 2(HEYI0BIETBOPUTEILHO): CTaBUTCA,
eCITi  OOyYaIOIMICA HMEET pPa3pO3HCHHBIC
OeccHcTeMHBbIE 3HAHUSA, MCKa)KaeT CMBICT
OCHOBHBIX TOHATHH, HEBEPHO OTBEYaeT Ha
BOIPOCHL.

3HaHUs: KpuTtepuu olleHKH TeCTHPOBAHUS TectupoBanue
*CMBICII TIOHSTHH: (u3nueckoe siBieHue, | OueHka S(OTIMYHO):

TUIOTe3a, 3akoH, Teopus, BemiectBo, | 100-80% mpaBUIIBHBIX OTBETOB

B3aUMOJICHCTBHE, AJIEKTPOMArHuTHOe moje, | OleHka 4(X0poIo):

BoNHA, (HOTOH, AaToM, aToMHOe saApo, | 79-69%% HpaBUILHBIX OTBETOB

HOHU3HUPYIOIUE U3ITYUESHNUS; Ouenka 3 (Y/I0BJICTBOPUTENEHO):

. cMbIcn  u3mdeckux — BenuuuH: | 68-50%% npaBUIIbHBIX OTBETOB

CKOpPOCTh,  yCKOpeHue, Mmacca, cuia, | OueHka 2(HEy/IOBIETBOPHTEILHO):

UMITyJIbC, paboTa, MexaHudeckas dHeprusi, | MeHee 50 % MpaBUIBHBIX OTBETOB

BHYTPEHHSIS SHEpPrHs, abcomorHas | Ha 3x3amMeHe CTy/eHTHI NIOJIYYatOT OLEHKH: DKk3aMeH
TeMIIEpaTypa, cpenHsist kuHeTnueckas | Omenka  S(ommuyuo): CTymAeHT  JIOMKeH

OHEPIrugd 4YacCTull BEIIECTBA, KOJINYECTBO FJ'IY60KO n YETKO BJIAaACTh y‘IC6HbIM

TCIIOTHI, 3HCMCHTapHBII>i 3HCKTpPI'—ICCKHI>i MaTepuraJioM 10 3alaHHBIM TEMaM. CocTaBUTh
3apsn; MO M3JIaraeMOMY BOIPOCY, YETKHH OTBET,
. CMBICI  ()M3MYECKHX  3aKOHOB | OTBETHUTH Ha BOIPOCHL

KJIACCUYEeCKOM  MexaHWkH, BceMupHoro | Orenka 4(xopomo): CTaBUTCS B TOM CiIydae,

TATOTEHUS, COXPAHEHUs SHEPTHH, UMITYIbCa
U DIIEKTPUYECKOT0 3apsAaa, TEPMOIMHAMUKH,

eci OOYYarOIHMIACS TIOTHO OCBOMIJI Y4eOHbBIN
Marepuai, 1o (opMe M HU3JIOKEHHS OTBEeTa

3JIEKTPOMarHUTHON WHIYKIWY, | UIMEIOT OTIENbHBIC HETOYHOCTH, HEKOTOpHIE
¢dororddekra; MO/IOTYETHI ¥ 3aMEYaHHSI.
. BKJIaJl POCCHHCKUX U 3apyOexHbix | OueHka 3 (yaoBierBopuTenbHo): CraBuTCS

YUCHBIX, OKa3aBIIMX HAWOOJNBIICE BIMSHHE
Ha pa3BUTHE (DUIUKH.

ecIi, 00yJaromumiicss 0OOHapyXUBAET 3HAHUE U
NOHUMAaHHe OCHOBHBIX IOJOKEHUH y4eOHOro

MaTepuana, HO M3JaraeT ero He MOJIHOCTHIO,
HE TIOCIENOBATENbHO, HE OTBEYaeT Ha
JIOTIOJIHUTENbHBIE BOIIPOCHI.

Onenka 2(HeynoBieTBOpUTeNLHO): CTaBUTCH,
eciau OOYYaloIUiiCs WMeeT pPa3pO3HEHHbIE
OecCHCTEMHBIE 3HAHWS, MCKA)KaeT CMBICI
OCHOBHBIX TMOHSTHH, HEBEPHO OTBEYAET Ha
BOIPOCHI.

JUis  OCYIIECTBJIEHUS MEPONPUATUH WTOroBOM arrectauMu MHBaIMIoB U jun c¢ OB3
OPUMEHSAIOTCS  (DOHIBI OIIGHOYHBIX CPEICTB, aJalTHPOBAHHBIC [UII TaKUX OOYYaIOMIUXCS |
MO3BOJIAIONINE OICHUTH JOCTIDKCHWE HMMHU 3aIUIAHUPOBAHHBIX B OCHOBHOHM IPO(ecCHOHATBHOM
00pa3oBaTeIbHOM TIpOorpaMMe pe3yJabTaTOB OOydYeHHS U YPOBEHb C(HOPMHUPOBAHHOCTH BCEX
3asBJICHHBIX KOMITETEHIIUH.

C nenplo onpenenenuss 0coOeHHOCTeH BocpusaTHs oOydaromuxcss HHBanuA0B u i ¢ OB3 u nx
TOTOBHOCTH K OCBOEHHIO YYEOHOro MaTepuayia IpelycMOTpEH BXOJHON KOHTpPoOJb B (opme
TECTUPOBAHUS.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS IPENoJaBaTeNIIMU B COOTBETCTBUU C
pa3pabOTaHHBIM KOMIUIEKTOM OLIEHOYHBIX CPEJCTB MO Y4eOHOW AMCIUILIMHE, aJalTHUPOBAHHBIM K
0CcO0BIM MOTPEOHOCTSAM CTYAEHTOB MHBaIMI0B U juil ¢ OB3, B mpoliecce npoBeeHNs MPAKTHIECKUX
3aHATUN W J1TaOOpaTOpHBIX PAa0dOT, a TaKKe BBITOJHEHUS WHAMBHIYAIbHBIX pabOT M JOMAIIHHX
3aJJaHUi, B PSKUME TPEHUPOBOUYHOTO TECTHPOBAHHUS B LIEJSIX MOIYYEeHUSI HHPOPMAIIMU O BBITIOJTHEHUN
oOy4yaeMbIM TpeOyeMbIX JIeHCTBUI B mpolecce Y4eOHON NesTeNbHOCTH; MPaBUIBHOCTH BBINOJIHEHUS
TpeOyeMbIX JeWCTBUH; COOTBETCTBMM (OPMBI JEHCTBHS JaHHOMY JTally YCBOEHHUS Y4eOHOro
MaTepuana;  (QOpMHpPOBaHMM  JACUCTBHS €  JOJDKHOM  Mepoil  000OIIEeHHs,  OCBOCHUS

15



(aBTOMaTU3MPOBAHHOCTH, OBICTPOTHI BBHIMOJHEHHS U Jp.) B 00yd4eHHMH HCHOJB3YIOTCS KapThl
WHJIMBUAYAJIbHBIX 3aaHUH (U T.]11.).
dopma NpoBEAECHUS IPOMEKYTOUHOM aTrTecTaluu Ul CTYyAEHTOB-UHBanIUI0B U jui ¢ OB3
YCTaHABIIMBACTCI C YYETOM WHAWBUAYAIBHBIX TICUXO(U3NYECKUX OCOOCHHOCTEH (MMCbMEHHOE
TECTUPOBAHUE, KOMIBIOTEPHOE TeCTHpoBaHHe U T.1.) IIpy HEOOXOAMMOCTH MHBAIMIAM M JIMIAM C
OB3 npenocrapinseTcs JONOJHUTEIBHOE BpeMs Ul IOATOTOBKH OTBETA HA 3a4€Te UIIU IK3aMEHE.
[IpomexyrouHas arrectauust 1 oOy4aroniuxcss WHBanuAoB u aul ¢ OB3 no Heo6xoauMocTu
MOJKET TPOBOJUTHCA B HECKOJBKO 3TamoB, (OPMBI M CPOK IPOBEICHUS KOTOPBIX OIPENEIICTCS
IIPENOIaBaTENIEM.
B kauecTBe BHEIIHUX KCIEPTOB IPU MIPOBEIECHUH POMEKYTOUHON aTTeCTallUK O0yJaroINXCs
nHBaIM10B U il ¢ OB3 npuBnekaroTcs mpeacenaTensb UKIOBONH KOMUCCUU U (M) TIPETO1aBaTellb
CMEXHON JUCHHUIIINHBI.
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