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1. OBHIASI XAPAKTEPUCTUKA PABOUYEM ITPOIT'PAMMbBI YUYEBHOH
JAUCHUIIJIMHBI OY .10 ®U3UKA

1.1. Mecro MCHMIUIMHBI B CTPYKTYpe OCHOBHOHI mNpo¢ecCHOHAIBHOM
o0pa3oBaTeJbHOM MPOrpaMMbI:

IIporpamma JVCLIUIIIUHBI SIBIIACTCSA 4acCTbIO OCHOBHOM
npodeccuoHanbHON obOpa3zoBatenbHON mporpammel  CIIO, peanmsyemoit Ha 0ase
OCHOBHOTO 00IIero o0pa3oBaHus, U BXOJIUT B 00111€00pa30BaTEIbHBIN MUK YyIeOHOTO
IiaHa.

PabGouass mporpamma y4yeOHOW HIHUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30oBaTEIBHOTO CTaHAApTa CPEIHEro OOIIEro
obpazoBaHus (yTB. mprKazoM MuHHCTEpCcTBA 00pa3zoBanus U Hayku PD 16.11.2022 r.
Ne 993) u mpumepHOl  OCHOBHON 00pa3oBaTeNbHON NPOrpaMMbl, OJIO0OPEHHOMN
pelieHreM  (QenepalbHOT0  y4eOHO-METOAMYECKOTO OOBEOUHEHHs 10  o0lemMy
obOpazoBanuio (mpoTokod oT 15.09.2022 r. Ne6/22)

1.2. He.]'ll: U INIAHUPYEMBIE PE3YJIbTATbI OCBOCHUA TUCIHUIIJINHBI

1.2.1. Heassmu ndydyenusi GU3MKH ABJIAIOTCH:

* ¢dopMupoBaHHE Yy OOYyYaIOUIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH  (PU3WYECKUX 3HAHUW 11  COBPEMEHHOTO KBaTU(DUIIMPOBAHHOTO
CHEIHAMCTa MPU OCYIIECTBICHUH €T0 MPOo(hecCHOHATBHOM NeATEIbHOCTH;

* OBJIaJICHUE CHIEU(PUUECKON CUCTEMON (PU3NYECKUX MOHATHIA, TEPMUHOIOTUEN
1 CUMBOJIMKOMU;

* OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPUil, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJAQJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS  TPUPOJIBI,
UCIIOIb3YeMbIMH B (¢u3uke (HAOIIOJCHUE, OINHMCaHWEe, HW3MEPEHHUE, BBIIBIIKCHHE
TUTIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

* OBJAJICHHE yMEHUSIMU O0O0pabaThiBaTh JaHHBIE HKCIIEPUMEHTA, OOBICHATH
MOJIYYCHHBIC PE3yNbTaThl, YCTAHABIMBATH 3aBUCHMOCTH MEXAY (DU3UICCKUMU
BEJTMYMHAMH B HAOJIF01aeMOM SIBJIICHUH, JICJIaTh BHIBOIBI,

* (opmupoBaHHE yMEHHUS pemarh (U3NYECKUE 3a7aud pPa3HbIX ypOBHEU
CJIOKHOCTH;

* pa3BUTHC IIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM B TIpollecce MPUOOpPETEHUs] 3HAHUW C HCIOJb30BAaHUEM Pa3IUYHBIX
MUCTOYHHUKOB MH(OpPMAIIMM M COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTHUH; YMEHUI
dopmynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO TIO3HWIIMIO IO OTHONICHHIO K
¢dusnueckoii nHGOpMaIH, TOTydaeMON U3 Pa3HBIX HCTOYHUKOB;

* BOCIIUTAHHUE YyBCTBA TOPJOCTHU 32 POCCUICKYIO (PHU3NYECKYIO HAYKY.

Oco0eHHOCTBIO (POPMUPOBAHUST COBOKYITHOCTH 3a7a4 WU3yYeHUS (PU3UKH IS
CUCTEMBI  cpemHero  mpodeccuoHaIbHOTO  O0pa3oBaHMsS  3aKJIIOYAeTCsl B
HEOOXOAMMOCTH pealin3aliuu npohecCuOHATBHON HAMPaBICHHOCTH PEIIaeMbIX 3ajad,
yué€Ta 0COOEHHOCTEH chephl AeATENBHOCTH Oy AyIIUX CIEIUATUCTOB.

OcBoenue kypca O/l «@uznka» npeanoaaraeT peueHne Caeayonmx 3a1au:



* npuoOpeTeHre 3HaHUM O QyHAaMEHTAIbHBIX (U3UUECKUX 3aKOHAX, JIeKAIIUX
B OCHOBE COBPEMEHHOW (DM3MYECKOM KapTUHBI MHpA, TPUHLUINOB JACHCTBUS
TEXHUYECKUX YCTPOMCTB W MPOU3BOACTBEHHBIX MPOIECCOB, O Hanboiee BaXXKHBIX
OTKPBITUSAX B 00JaCTH (U3HMKH, OKA3aBIIUX OIMPECISIONIEe BIMSHUE Ha pPa3BUTHE
TEXHUKU U TEXHOJIOTUU;

* MOHUMaHUE (U3MYECKOW CYIIHOCTH SIBICHUH, MPOSBISIONIMXCS B paMKax
MIPOU3BOICTBEHHOM JIEATEITHLHOCTH;

* OCBOCHHE CMOCOOOB HCIONb30BAHUS (PU3UUECKUX 3HAHUN ISl PEIICHUS
MPaKTUYECKUX U MPOPECCHOHANBHBIX 3a/1ad, OOBSCHCHUS SBICHUN TPHUPOIBI,
MPOU3BOACTBEHHBIX M  TEXHOJIOTMUECKMX IPOIECCOB, TIPUHIIMIIOB  JCHCTBUSA
TEXHUYECKUX TPUOOPOB M YCTPOMCTB, obecreueHus: 6€30MacHOCTH MPOU3BOJCTBA U
OXpaHbI IPUPO/IHI;

* (hopMupoBaHHEe YMEHUHN pelaTh y4eOHO- MPAKTUYECKUE 3a/1aul (PU3UUECKOTO
coJiepkaHusi ¢ yuéToM npodeccuoHaIbHOM HAPaBIEHHOCTH;

* MpUOOpETEHNE OMbITA TO3HAHUS U CAMOIO3HAHUS, YMEHUN CTaBUThH 3a/1audl U
pemaTh npoodsieMbl ¢ Y4€ToM npodhecCHOHANTBHON HAIIPaBICHHOCTH;

* opMupoBaHUE YMEHHI UCKATh, aHATU3UPOBATH U 00pabaThIBaTh (PU3NYECKYIO
uH(popMaIHIo ¢ yu€ToM NpodeccuoHaTLHON HAPaBIEHHOCTH;

* TIOJITOTOBKA OOYYArONIUXCS K YCIICIIHOMY OCBOCHHIO TUCITUILINH W MOIYJICH
Mpo(eCCHOHAIBHOTO THKIA: (OPMUPOBAHUE Y HUX YMEHHHM W OMBITA JACATEIHHOCTH,
XapakTepHbIX Uil Tpodeccuil / MOMKHOCTEH CHoyXalllMX WIK CHEUUATIbHOCTEH,
MOJTy9aeMBbIX B TTPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX;

* IOJITOTOBKA K (DOPMUPOBAHHIO OOIIMX KOMIETEHIMI Oy IyIIero crenuainucTa:
caMoo0Opa30BaHUs, KOMMYHUKAIIMHM, COTPYJAHWYECTBA, MPHUHATHS PpCIICHUH B
CTaHJAAPTHOM ¥  HECTAHJIAPTHOW  CHUTyalusiX, MPOCKTUPOBAHMS, MPOBEACHUS
bu3ndyecknx usmMepeHuit, 3pHEKTUBHOrO M 0€30MacHOT0 MCIOJIB30BAHUS Pa3IUIHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOEHUS TpPaBWJI OXpaHbl Tpylda IMpu padbore ¢
busznueckumMu prudopamMu U 000PYTOBAHUEM.

B pesynbTaTe 0CBOCHUS TUCIUTIITUHBI 00YUYaAIOIIUNACS TOJKEH 3HATh:

* CMBICII TIOHATUI: (U3UYECKOE SIBJICHUE, THUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICHCTBHE, AJIEKTPOMArHUTHOE I0Jie, BOJIHA, (OTOH, aTOM, aTOMHOE SIpO,
HOHU3HPYIOIIUE U3TYUCHUS;

* CMBICT (DM3MYECKHUX BEIWYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHJIa, UMITYJIbC,
paboTa, MeXaHWYECKas JHEPTHs, BHYTPCHHSSI JHEPrus, aOCOIIOTHAs TeMIeparypa,
CpemHSsl KWHETWYECKas DSHEPrHs YacTHUI[ BEIIECTBA, KOJWYECTBO  TETUIOTHI,
AJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsif;

* CMBICT (DU3UYECKUX 3aKOHOB KJIACCHYECKOM MEXaHWKH, BCEMHPHOTO
TATOTCHHs, COXPAHEHUsS DJHEPTruu, HWMIYJbCa ¢  DJICKTPUYECKOTO  3apsija,
TEPMOJIMHAMHUKH, DJIEKTPOMArHUTHOU UHIYKIINHU, (OTOdPdEKTa;

* BKJIAJl POCCUHCKHX M 3apyOEKHBIX YUCHBIX, OKA3aBIINX HAMOObIIIEE BIUSHIE
Ha pa3BUTHE (PU3NKH;

B pesynbTaTe 0CBOCHUS TUCIUTIIIUHBI 00YYAIOMIUNACS TOJDKEH YMETh:

* POBOJINTH HAOJIOICHNS, TUTAHUPOBATH U BBITIOJHATH SKCIICPHUMEHTHI,

* BBIJIBUTaTh T'MIOTE3bl U CTPOUTH MOJEIIH,



* IPUMEHATH NOJYyUYEHHbIE 3HAHUS 110 PU3UKE I OOBSICHEHNUS Pa3HOOOPa3HbIX
(u3nyeCcKuX SBJICHUN U CBOWCTB BELIECTB;

* IPAKTUYECKH UCIIONb30BaTh (PU3NUECKUE 3HAHMUS,

* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW MH(OpMaLny;

* HCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS I PEIICHUS IPAKTUYECKUX
3aJla4 TIOBCEJHEBHOM JKM3HM, oOOecreueHus O€30MacCHOCTH COOCTBEHHOM IKU3HH,
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U OXPAHbI OKPYKAIOILIEH CPEIbI.

* ONHUCHIBaTh M OOBACHATH (hU3MUECKHUE SIBICHUS M CBOMCTBA TEJ: CBOWCTBA
ra3oB, )KUJKOCTEN U TBEPIBIX TEI; AIEKTPOMArHUTHYIO UHAYKIHIO, paCIPOCTPaHEHUE
AJIEKTPOMATHUTHBIX BOJH; BOJIHOBBIE CBOMCTBA CBETAa; M3JIyYEHHE W IOTJIOLIECHUE
cBeTa aToMoM; PoTodPPEKT;

* OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHIL;

* JIeJIaTh BBIBOJIBI HA OCHOBE OKCIIEPUMEHTAJIbHBIX JaHHBIX;

* NPUBOAMTH MPUMEPHI, MOKA3bIBAIOLIME, YTO: HAOJIIOJEHUS U SKCIEPUMEHT
ABJISIFOTCS. OCHOBOW JUIS BBIJBMKEHUS THMIIOTE€3 M TEOPHUH, IMO3BOJISIOT IPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (HU3MYECcKass TEOpHUs JaeT BO3MOKHOCTb
OOBSICHATh M3BECTHBIC SIBJICHMS MPHUPOJAbI U HayuyHble (DaKTbhl, MPEACKa3bIBaTh €LIE
HEU3BECTHBIC SBJICHHUS;

*[IPUBOJUTH MPUMEPHI MPAKTHYECKOTO HCIOIb30BaHUA (DU3UUECKUX 3HAHUM:
3aKOHOB MEXAHHMKH, TEPMOJUHAMUKHU U JIEKTPOJAMHAMUKHA B SHEPIETHKE; Pa3IMUHBIX
BHUJIOB 3JIEKTPOMArHUTHBIX W3IYYEHHU I Pa3BUTUS PAgUO M TEICKOMMYHHUKALUM,
KBaHTOBOW (DPM3MKH B CO3AAHUHU SIIEPHOM SHEPIETHKH, J1a3€POB;

* BOCIIPMHMMATh U Ha OCHOBE MOJYUYEHHBIX 3HAHUI CaMOCTOSATEIbHO OLICHUBATh
uHpopmanuio, coaepxamryrocss B coobuieHusix CMMU, WurtepHere, Hay4HO-
HOMYJISIPHBIX CTAThSIX.

* IPUMEHSTH MOJYYESHHbIE 3HAHU IS pelIeHHs] (PU3NUECKHX 3aj1ay;

* ompenernsaTh XapakTep (U3MYECKOoro Tmpoiecca 1o Tpaduky, Tabmule,
dopmyure;

* U3MEPATH sl GU3NYECKUX BEIMYUH, MPEACTABISAS Pe3yiabTaThl U3MEPEHUH C
Y4YETOM HX IOTPELIHOCTEM.



1.2.2. Ilnanupyemblie 00pa3oBaTesibHbIE Pe3yJIbTATHI

B pamkax mnporpamMmel

y4eOHOU JAUCIUTLIIUHBI

00y4aroIMMUCs CIEAYIOINX Pe3yJIbTaTOB:

TUTAHUPYETCS  OCBOCHHE

Koa u HauMeHOBaHUe

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

q)OpMpreMLUIX JInyHOCTHBIE: MeranpeamerHbie: IIpenmeTtHbIe:
KOMIeTeH Ui
OK 01 Beioupars | JIL1. Pazsutue | M.1.Ucnons3zoBanue | I1.1.DopmupoBanue
CHO0COObI pellleHusl | YyBCTBAa TOPJOCTU U | PA3JIMYHBIX  BUJOB | IPEACTABICHUNA O pOJIU H
3a1a4 YBaKCHHS K | MO3HABAaTEIbHOM MecTe ¢busnku B
npodeccnoHanbHOM HCTOpUU U | ACSITENBHOCTH Ui | COBPEMEHHOM Hay4HOMU
JeSATeIbHOCTH JOCTHKEHUSIM pereHus KapTHUHE MHpa; MOHWMaHHE
MIPUMEHHUTEIHHO K | OTE€4EeCTBEHHOM ¢busnueckux 3amad, | Gpusmveckon CYILIIHOCTHU
Pa3IUYHBIM ¢bu3nveckoil HaykH; | IPUMEHEHHE HaOJI01aeMBIX BO
KOHTEKCTaM; ¢buznuecku OCHOBHBIX Me€TO/I0B | Bcenennoil siBneHuii, ponu
rpaMOTHOE TIO3HAHUS ¢u3ukn B (HOpMUPOBAHHU
MIOBE/ICHUE B | (HaOmroeHus, Kpyrosopa u
npodeccnoHanbHON | onmucaHus, (byHKIIMOHATILHOM
JeSTeTbHOCTH U | I3MEepeHus, IPaMOTHOCTH Y€JOBEKa JIs
OBITY MU | SKCIIEpUMEHTA) JUIS | PEeLICHUS MIPAKTHYECKHUX
oOpaileHuun C | U3y4EHHUs 3ama4
npudopamu U | Pa3IUYHBIX CTOPOH
YCTPONCTBAMU OKpY’KaroIlen
JNEHCTBUTENHFHOCTH
OK 02 Ucnonb3oBary | JI.2. I'otoBHOCTh K | M.2.Pa3Butue I1.2.®opmupoBanue
COBpPEMEHHBIE MIPOJAOIKEHHIO UCIIOJIb30BaHUS OCHOBOITOJIATAFOLITNX
CpEICTBA IOUCKA, oOpa3oBaHUs M | OCHOBHBIX buznIecKkux TIOHATHUH,
aHaIu3a u MIOBBIIIEHUS UHTEJUIEKTYaJIbHBIX | 3aKOHOMEPHOCTEH, 3aKOHOB
HMHTEpIpETauU KBaJIM(pUKaALMU B | OIlEepaLui: u TEOPHI; YBEPEHHOE
uHboOpMalnH, 1 n30paHHON IIOCTAaHOBKM 3aJ]auH, | UCIOJIb30BaHUE (PU3NYECKOM
nH(pOpMaLIOHHbIE npodeccnoHanbHOi | popmyaMpoBaHUS TEPMUHOJIOTUU 51
TEXHOJIOTUH IS JeSITeNbHOCTH U | TUIIOTE3, aHaju3a U | CUMBOJMKHU
BBITIOJTHEHUS 33,144 00BEKTHBHOE CHHTE3a, CpaBHEHWUS,
npodeccnoHanbHOM OCO3HaHUE ponu | 00001IEeHHS,
NeSITeTbHOCTH; buznIecKnx CHCTEMaTH3aIlNH,
KOMIIETEH I B | BBISIBJICHUS
3TOM; MIPUYNHHO-
CJIEZICTBEHHBIX
CBs3Ei, MOHCKa
aHaJIOT OB,
(dhopMynupoBaHus
BBIBOJIOB JUIst
W3yYeHUS
pa3IUYHBIX  CTOPOH
(buzmgecKkux
OOBEKTOB, SIBIICHHUI
U TpOIEccoB, ¢
KOTOPBIMH
BO3HUKAET
HE00X0AUMOCTh
CTaJIKUBAThCS B




npodecCuoHATBHON

chepe
OK 03 [Tnanuposats u | JI.3.Pazeutueymenn | M.3.PazButueymenu | I1.3.DopmupoBanueBnaaeHu
peajin30BbIBaTh s UCIIOJIb30BAaTh | 5 TEHEpUPOBATh | 1 OCHOBHBIMH  METOJaMH
COOCTBEHHOE JOCTUKEHUS UJCH U ONPENENATh | HAyYHOTO MO3HAHUS,
npoeCCUOHATBHOE | | COBPEMEHHOM CpEICTBa, UCTOJIB3YEeMBbIMU B (DU3HKE:
JUYHOCTHOE Pa3BUTHE, | GU3UYECKON HAyKu | HEOOXOAUMbIE Ui | HaOJIOJICHUEM, OIHMCAHUEM,
NPEeINPUHUMATENBCKY | H (GU3NUECKUX | UX peaTu3aiu U3MEpPEHHUEM,
0 JIeATeJIbHOCTh B | TEXHOJIOTUHI TUIs AKCIIEPUMEHTOM
npodeccnoHaTbEHOM MTOBBIIICHUS
chepe, UCIOIB30BATH | COOCTBEHHOTO
3HAHUS 10 | UHTEJUIEKTYaJIbHOIO
¢buHaHCOBOM pa3BUTHUS B
IPaMOTHOCTH B | BRIOpaHHOMU
pa3IMYHbIX npodeccnoHanbHOM
KU3HEHHBIX NEeSITEIbHOCTH
CUTYalUsX;
OK 04 Dddextusno | J.4. YMmenue | M.4.ymeHue I1.4.Ymenuss ob6pabaTbiBaTh
B3alMO/JICIICTBOBATh U | CAMOCTOSTEIBHO UCIIOJIb30BaTh pe3yJIbTaThI U3MepeHuil,
paboTaTh B | 10ObIBaTh ~ HOBBIC | pa3JIUYHbIC 00Hapy»KuBaTh 3aBUCHUMOCTh
KOJUJIEKTHUBE u | A ce0sl | ICTOUHUKHI IUISL | MEXTY busnaecKkuMu
KOMaH/Ie; (dbu3nyecKkre 3HaHus, | MOMy4eHUs BEJIMYUHAMU, OOBSCHATH
UCIIOJIb3YS Uit | PU3NIECKOM MIOJIy4YE€HHbIE PE3YJbTaThl U
3TOr0  JIOCTYIHBIE | MH(OpMALINH, JIeJIaTh BBIBO/IBI,
HMCTOYHUKH OLICHUBATh ee
nH(pOopMaLnK; JIOCTOBEPHOCTB;
OK 05 OcymectBuars | JI.S.Ymenue M.s. ymenue | I1.5.ChopmupoBaHHOCTH
YCTHYIO U BBICTpanBaTh aHAIM3UPOBATh U | yMEHHUs perath PU3nIecKue
MMMCEMEHHYIO KOHCTPYKTHBHBIC MIPE/ICTaBIATh 3a]auy;
KOMMYHHKAITUIO Ha | B3aMMOOTHOIICHHs | UH(OPMAIIHIO B
rocy/1apCTBEHHOM B KOMaHjAe IO | pa3jJM4HbIX BUJAX;
A3BIKE Poccuiickoii | pemieHnio  o0mux
denepauuu € y4yeToM | 3ajad;
ocoOeHHoCTeH
COLIMAJILHOTO "
KyJIbTYPHOTO
KOHTEKCTa;
OK 06 Ilpossuars | JI.6. YMmenue | M.6.ymenue I1.6.ChopmupoBaHHOCTH
IpaXIaHCKO YOpPaBIATH  CBOEH | MyOJIWYHO YMEHHUS MIPUMCHSITh
NaTPUOTUYECKYIO MO03HaBaTEIbHOMN MIPE/ICTaBIATh MOJly4eHHbIE 3HAHHS  JUIS
MO3UIHIO, JeSITeNIbHOCTHIO, pe3ynbTaThl 00BsICHEHUS yCIIOBUI
JEMOHCTPUPOBATh IIPOBOJUTH COOCTBEHHOTO OpoTeKaHus  (PU3MUECKUX
OCO3HAaHHOE CaMOOIICHKY YpPOBHS | HCCIIEJOBaHMUS, SIBJICHUI B pUpPOJIE,
MOBEJICHHE HAa OCHOBE | COOCTBEHHOIO BECTH  JIUCKyCCHUH, | mpodeccruoHanbHoi cdepe u
TPaJULIMOHHBIX WHTEIUIEKTYaJIbHOTO | TOCTYITHO U | IS TIPUHSTHS
00111e4eTIOBEYECKIX pa3BUTHS TapMOHHUYHO COYeTas | MPAaKTUYECKUX pPEIICHUH B
IEHHOCTEeH, B TOM COJZIEpKaHUE W | TOBCEIHEBHOM >KU3HMU;
qucilieé C  y4eToM (hopMbI
rapMOHH3aIUU MpeicTaBiIsieMon
MEXHAIIMOHAIBHBIX | nH(popMaLINY;
MEXPETUTHO3HBIX




OTHOIIICHHH,
MPUMEHSITh CTaHIAPTHI
AHTUKOPPYILHUOHHOTO
MTOBE/ICHUS,

OK 07 ConetictBoBaTh I1.7.ChopmupoBaHHOCTH
COXpaHEHUIO COOCTBEHHOUW TMO3UIUU TI0
OKpYy Karollel Cpe.sl, OTHOUICHHIO K (hr3HUecKoit
pecypcocOepeKeHuIo, uH(pOpMaLIUY, TOTyYaeMOi
MPUMEHSTh 3HAHUS 00 U3 pa3HbIX UCTOYHHUKOB.
W3MECHECHUU KIIMMAaTa,
MIPUHLIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3¢pPEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX;

1.2.3. JInyHOCTHBIE pPe3yJIbTATHI Peaju3aluy NPOrpaMMbl BOCITUTAHUS

JIP2. IIposBastomnii akTUBHYIO TPa)XAaHCKYIO MO3UIINIO, TEMOHCTPUPYIOLINNA
MPUBEP)KEHHOCTh ~ MPUHLMIIAM  YECTHOCTH, NOPSAJIOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH AKTHBHBIM M YYacCTBYIOIIMI B CTYJEHYECKOM M TE€PPUTOPUAIBHOM
CaMOYIpPAaBJICHUH, B TOM YHCIE Ha YCJIOBHUAX JOOpPOBOJBYECTBA, MPOAYKTUBHO
B3aMMO/ICUCTBYIONIMN U YYaCTBYIOIIHUM B AEATEILHOCTH OOIIECTBEHHBIX OpraHU3aIUH.

JIP4. IlposiBisromuii M JIEMOHCTPUPYIOIIUM YBaXKEHHE K JIIOASM Tpy.a,
OCO3HAIOUIMN LEHHOCTh COOCTBEHHOTO Tpyna. CTpemsiuiics K (pOpMHUpPOBAHUIO B
CETEeBON cpefie JMYHOCTHO M MPOQPECCHOHAIBHOIO KOHCTPYKTHUBHOTO «LHU(PPOBOTO
cruenay.

JIP23. [IlonyuyeHue o0Oy4YalOMMMHCS BO3MOKHOCTH CAMOPACKPBITHS U
caMopeaM3aLys JIMYHOCTH.

JIP30. OcymecTBisionMii MOUCK W  KCMHOJb30BaHHE HWHGOPMAIIHH,
HEO00XO0IUMOI TS 3¢ PeKTUBHOTO BBITIOJTHEHUS Pa3IMYHBIX 3aja4,

poheCCHOHAIBHOTO M JINYHOCTHOT'O Pa3BUTHSL.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Buj yueOHoii paboThl Oovem uacos

MakcumasibHasi ydueOHasi Harpy3ka (Bcero) 219
Oo0s13aTesibHAsE Ay IUTOPHAS y4eOHAsi HATPY3KAa 146
(Bcero)
B TOM YHUCJIE:

Jlekuuu, 112

J1a00paTOpHBIE PAOOTHI 34

KOHTPOJIbHBIE pabOThI -
CamocrosiTesibHAs pa0d0Ta 00y4aK0Ierocs 73
(Bcero)
HTorosasi arrecranms B popme ycTHOro 3x3ameHa (1, 2 cemectp)




2.2. TemaTH4ecKHuil JIaH U coep:kaHue yueOHoH AucuunanHbl (YII)
2.2. TemaTnueckuii JIaH u coaepxxkanue yueOHoi rucuunianusl OY /. 10 DU3UKA

HaumeHoBaHue pa3iesioB ConepixkaHue y4eOHOTro MaTepuasa, JaéopaTopHbie U O0bem yacoB | Dopmupyembie 001IIHE U
U TeM NpaKTHYecKue padoThbl, HHAUBHAYAJIbHbIN NPOEKT (eciu npogeccuoHaibHbIE
npedycmompens) KOMIIeTeHIUH
1 2
3 4
BBenenue
Coaep:xaHue yueOHOT0o MaTepHaJia: 3

Ouzuka — (QyHIamMeHTanpHas Hayka o mpupojne. EcrecTBeHHO -

du3uka U MeTObI HAyYHBIA METOJ TIO3HAHWS, €ro BO3MOXXHOCTH W  TPaHUIIBI

HAYYHOI'0 MO3HAHUS NPUMEHUMOCTH. OKCIEpUMEHT U TEOpHsl B IMpoLlecCe IO3HaHUs

npuponbl. MonenupoBanue (QpU3MYecKux SBJIEHUN K mporeccos. Poib
DKCIIEPUMEHTA U TEOPHUH B Ipoliecce MOo3HaHus npupoasl. Gusnueckas
BennurHa. Ousnyeckue 3aKoHbl. [ paHUIbl TPUMEHUMOCTH (PU3NYECKUX
3akoHOB U Teopuid. [IpuHuun coorBercTBus. [loHATHE O PU3MUECKOit
kapTuHe wmupa. IlorpemHocTy u3MEpeHHd (QU3NYECKUX BEIUYMH.
3uauenue ¢usuxu npu oceoenuu npogeccuii CII0O u cneyuanvrocmeti

CIIO.”

OK 03, OK 05; JI.1.-J1.6.;
2 M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30

CaMocTosTenpHas pa60Ta 06y‘IaIOH_II/IXCSII MOJIYUUTh IPOU3BOJHBIC

1

enuuuiel B cucteme CH.

Pa3nen 1. Mexanuka 28

Tema 1.1. Tema Ne 1.1.1 Mexannueckoe ABHKEHHE U €0 BUALI.
OCHOBBI KMNHEMATHKH Copepxxanue yueOHOro MaTepuaJa:
MarepuanbHas Touka. Ckanspuvie U  BeKMOpPHble usuyecKue
L p P ¢ 2 OK 01-OK 07; JL.1.-JL.6.;
genuyuHbl. OTHOCHTEIBHOCTh MEXAHMYECKOro JBMKeHusA. Cucrema
M.1.-M.6.; I1.1.-11.7.; JIP2,
orcueta. Ilpunuun ortHocurenbHocTH [anmunes. CrnocoObl omucaHus
JIP4, JIP23, JIP30

asukeHus. Tpaexkropus. Ilyts. [lepemenienue.
Tema Ne 1.1.2 Buabl iBH:KeHUs1 (PAaBHOMEPHOE, PABHOYCKOPEHHO0E) )

U MX rpauyecKoe onucaHue.




Copaepxxanue yueOHOro MaTepuaJa:

PaBHoMepHoe nmnpsmosinHerHOe JBUXKeHHe. CKOpoCTh. YpaBHEHHE
JIBUKEHUS. MrHOBEHHas M cpeiHsst ckopocTd. Iloctymatel Teopuu
OTHOCUTENIBHOCTH. (OCHOBHBIE CJEACTBHA U3 IIOCTYJIATOB TEOPUHU
OTHOCHUTEJIBHOCTU.  YCKOopeHue. IIpsAMonuHeiHOE  IBMXKEHHE C
IIOCTOSIHHBIM yCKOpeHUEM. JIBMKEHHE C IOCTOSHHBIM YCKOPEHHEM
cBOOOAHOrO mnajaeHud. JIBukeHue Tena, OpPOUIEHHOro MOJ YIJIOM K
TOpU30HTY. PaBHOMEpHOE IBMKEHHME TOYKH 10 OKPYKHOCTH, YIJIOBas
ckopocTh. LlenTpocTpemuTenbHoe yckopenue. Kunemaruka abcontoTHO
TBepAoro Teina. IlpuMeHeHne 3aKOHOB KHHEMATHKU K PELIEHUIO 33ay.

CamocTosTenpHas padoTa 00ydaromuXcs: MOBTOPEHUE, 3a1a4H,
3aII0JIHUTh CPABHUTEIILHYIO TAOJIUILY MPSIMOJHUHEHHBIX JIBUKCHHUH.

Tema 1.2
OcHOBBI THHAMHUKH

Tema Ne 1.2.1 OcHoBHas 3a1a4a JUHAMUKH.

Coaep:xxanue yueOHOro MaTepHaJia:

Cuia. Macca. Ilpunnun cynepnosuniuu cui. [lepBoiit 3akon HproToHa.
Bropoii 3akoH Hetotona. Cunsl B ipupone. Tperuit 3akoH HproToHa.

Tema Ne 1.2.2 /IBuskeHune moj AeiicTBMeM CHJI YIIPYTOCTH M TPEHMUSI.
Copeprxanue y4eOHOro MaTepmuaJa:

Cunvt mpenus.? Cunbl ynpyroctu. 3aKoH BceMUpPHOTO TaroTenus. Cuma
TSOKECTM W CWIa BceMUpHoOro TtaroreHus. IlepBas kocmuueckas
cKopocTh. [[BrmxkeHue muaHet u manbix Ten CoiaHeuHoO# cucreMsl. Bec.
DIEMEHTHI PEISTUBUCTCKON TMHAMUKHU.

OK 01-OK 07; J1.1.-JL.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JTP30

CamocrosiTenpHas paboTa o0yJaronmxcs: yueOHUK, 3aJa49H.

Tema 1.3
3aKOHBI COXpaHeHUs!

Tema Ne 1.3.1. 3ak0oH coXpaHeHHUS UMILYJIbCA.

Coaep:xxanue yueOHOTro MaTepHaJia:

Nmnynsc Tema. Wmnynbe cuibl. 3aKOH COXPAaHEHHUS] HMMITYJIbCA.
PeaxTnBHOE nBIKEHME. Perenne 3agad.

Tema Ne 1.3.2 3aKoH cOXpaHEeHHS MOMEHTAa MMITYJIbCA.

Copepxxanue yueOHOro MaTepuaJa:

3aKOH COXpaHEHMsT MOMEHTa HMIyibca. Mexanuueckasa paboma u
Mmownocmy.” Pemenue 3anad. Kunemuueckas snepeus. llomenyuanvhas
oHepeus. 3axon coxpamenus mexanuueckoil duepeuu. PaboTa CHIIBI

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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TSOKECTH W cwibl ynpyroctd. KoHcepBartuBHble cuibl. [lpumenenue
3aKoH06 coxpamenus.. VICTIONB30BaHME 3aKOHOB MEXAaHHKH IS
OOBSICHEHUS JIBWKCHHUS HEOECHBIX TelI M JUIA Pa3BUTHA KOCMHUYECKUX
UCCJICIOBAaHUM, TPaHULBI NPUMEHUMOCTH KIACCHUECKON MEXaHUKH.
Ilpakmuueckoe npumeHenue Qu3UUeCKUX 3HAHULL 6 NOBCEOHEBHOI
JHCUBHU OISl UCNONB30BAHUSL NPOCMBIX MEXAHUIMO8, UHCMPYMEHMO8,
MPAHCNOPMHBIX CPEOCME.

CamocTtosTenbpHas pabota o0yyaronmxcs: y4eOHUK, 3a/1a4u

Tema Ne 1.3.3 KontpoabsHasi padora Nel nmo pasneny «Mexanuka»

CamocTtosaTenbpHas paboTa OOy4aromMxcs: MOATOTOBKA K 3a4yeTy IO
pazneny «MexaHuka»

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30

Paznen 2. Mogekysipaasi Gu3uKa 1 OCHOBbI TEPMOJINHAMHKH

33

Tema 2.1
OCHOBBI MOJIEKYJISIPHO-
KHHETHYeCKOH TeOpHH

ra3os

Tema Ne 2.1.1 Ocnosnvie nonosxicenus MonNeKyIapHo - KUHEMU4ecKoul
meopuu™ M UX ONbITHbIE 000CHOBAHUS.

Copneprxanue yueOHOro MaTepuaJa:

Pa3meps! u Macca Mosekyi u atToMoB. bpoyHoBckoe nBrkenue. Cuibl 1
DHEPIHsi MEKMOJIEKYJISIPHOTO B3aUMOACHUCTBHS.

Tema Ne 2.1.2. MoaeJsib nieajJbHOIo0 ra3a.

Conepixanue yueOHOro MaTepuasa:

Cmpoenue 2a3006paznbix, HCUOKUX U MeepObix men.. VneanbHblil ras.
Hasnenue 2aza.* (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUECKON
Teopun Ta3oB. Pemenne 3amad. Temmeparypa W €€ HU3MEpEHUE.
AOCONIOTHBI HyJNb TeMIleparypbl. TepMoaWHaMudeckas IIKaia
Temrneparypbl. CKOpPOCTH JBFWDKEHHS MOJICKYJ H WX HW3MEpCHHE.
N3onpoueccsl U ux rpaduku. I azosvie 3akoHbl. Ypasnenue cocmoanus
udeanvrozo easa. Monapuas eazoeas nocmosuHa. Pewenue 3adau c
npogeccuonanbHOL HANPAGIEHHOCIbIO.

OK 01-OK 07; J1.1.-JL.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JTP30

CamocrosiTenpHas paboTa 00yJaronmxcs: yueOHUK, 3aJa49H.

JlabopaTopHblie padoThI:
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1. U3ydyenne m3zobapHOTO mporiecca (ONMbITHAs MpoBepka 3akoHa I eii-
Jlroccaka, boitist - Mapuotra)

Tema 2.2
OCHOBBI TEPMOJAMHAMMKHI

Tema Ne 2.2.1. OcHOBHbIE IOHATHSA U ONpee/ieHnsl. BHyTpeHHss
JHeprus u padora rasa.

Copaepxxanue yueOHOro MaTepuaJa:

BHyTpeHHss sHeprust cucteMbl. BHyTpeHHsIsI SHEprusl U1eajIbHOTO rasa.
Paboma u mennoma kax ¢gpopmel nepedauu snepeuu. Tennoemxocmo.
Voenvnaa mennoemkocmy.” KomnuectBo Temnotel.  Vpasnenue
mennosozo bananca.”

Tema Ne 2.2.2 IlepBblii 1 BTOPOii 3aK0H TEPMOJANHAMUKH U €r0
CTATHCTUYECKOT0 UCTOJIKOBaHHEe. HeoOpaTUMOCTh TEMJIOBBIX
NPOIECCOB.

Conep:xaHue yueOHOTo MaTepuaJa:

[lepBoe Hauano TepMoAWHAMUKU. AnuabaTHbIM mpouecc. [lpunyun
Oeticmeus. mennosoti mawunst. KIT] mennosozo deucamens.” Bropoe
HAYaJo0  TEePMOAUHAMUKU.  X0I0OuibHble — MAUUHBL. Tennosvie
dsuzcamenu.” OXpaHa PUPOIBL.

Tema Ne 2.2.3 Pemienne 3a1a4 Ha TeMy: «3aKOHBI
TePMOAMHAMMKID).

Copeprxanue yueOHOro MaTepuaJa:

Pewenue 3a0ay ¢ npogheccuonanvholl HanpasIeHHOCHIbIO.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JIP30

CaMocTosTenbpHas pa60Ta O6y‘laIOH_[I/IXC$I y‘{e6HI/IK, 3agaqun

Tema 2.3
ArperatHbie COCTOSIHUS
Belecrsa u (pasosble
nepexoasl

Tema Ne 2.3.1 HacbllieHHbIe M HEHACBIIIEHHbIE NAPBHI.
Conep:xxaHue yueOHOIro MaTepuaJia:

Ncnapenne u koHneHcauus. HacblleHHBII M HEHACBIIEHHBIN Map U
€ro CBOMCTBA. AOCONOMHASL U OMHOCUMENbHAS GIIANCHOCHTb eosdyxa.*
[TpuGopbl uisi ompeaeneHUs BIAXHOCTU BO31yXa. Touka pOCHL.
Kunenue. 3aBUCMMOCTh TeMIlepaTypbl KHUIIEHUS OT JABJICHUA.
Kputnueckoe cocrosHue BemectBa. [Ilepecpemviti nap u e2o
UCNONIb308AHUE 8 MEXHUKE.

Tema Ne 2.3.2 Mopenb crpoeHus ;kuakoctu. IloBepxHocTHoe
HaTSAKEHHUE U CMaYUBaHHUeE.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Copaepxxanue yueOHOro MaTepuaJa:

XapakTepHUCTUKA KUAKOTO COCTOSIHUA BeniecTBa. [I0BEpXHOCTHBIN CIIOM
KUAKOCTU. OHEPrus IOBEPXHOCTHOTO CIJIOS. DBIMKHUH TOPSAIOK.
Ilosepxnocmuoe namsadcenue. Cmauusanue. AHenenus Ha zpanuye
orcudKocmu ¢ meepOvim menom. KanuuispHble sIBICHHUSL.

Tema Ne 2.3.3 Mogesb cTpoeHnsi TBepAbIX TeJl. MexaHn4yeckue
CBOMCTBA TBEPIbIX TeJl.

Coaep:xxanue yueOHOro MaTepuaJia:

XapakTepucTHKa TBEPAOTO COCTOSIHUA BeliecTBa. Kpucmaniuueckue u
amopuvie mena.” YTpyrue cBOiCTBa TBepAbIX Tel. 3akoH I'yka.
Mexannyeckue cBoiicTBa TBepAbIX Teinl. [lnmactuueckas (octaTouHas)

nedopmarus.  Kosgguyuenm nuneiinoco pacwupenus. Tennosoe 2
pacuupenue meepovix men u dcuokocmeu. Kosgpguyuenm o6vémmnozo
pacwupenus. Yuem pacwupenuss 6 mexnuke. llnagnenue. Yoenvuas
mennoma nnaénenus.” Kpucranmmsauus. [Ipakmuueckoe npumenenue 6
NOBCEOHEBHOU  JICU3HU  (PU3UYECKUX 3HAHULL O CBOUCMEAX 2a308,
dicuoKocmetl U meepobix mei.
CamocTtosTenbHas paboTa oOydaromuxcs: y4eOHHK, BBIPACTUTH JOMa
KPUCTAJI COJIM M OIKCATh MpoIecc Kpuctammu3anuu. [loaroroBka k )
3aueTy 1m0  pasmeny  «MonekynspHas — Qu3MKa U OCHOBBI
TEPMOIMHAMHKH
Tema 2.3.4 KontpoabHas padora Ne2 no pasgeny «MoJiekyJasipHas )
(pu3uKa ¥ OCHOBBI TEPMOTUHAMUKH
JlabopaTopHbie padoThbI:
2. OnpeneneHue BIaXXKHOCTH BO3/1yXa. 2
3.0mpenenennie  kod(duiMeHTa  MOBEPXHOCTHOTO  HATSKEHUS )
KUTKOCTH
Pazpnen 3. DuekTpoanHaMuKka 50
Tema 3.1 Tema Ne 3.1.1 BzaumopeiicTBue 3apsiKeHHBIX TeJl. JjleKmpuuecKkue OK 01-OK 07; JI.1.-J1.6.;
DleKTpHYEeCKOe ToJie 3apaowL.” 2 M.1.-M.6.; I1.1.-I1.7.; JIP2,

Conep:xaHue y4eGHOro MaTepuaJia:

JIP4, JIP23, JIP30
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Inexmpuueckue 3apsaovl. IneMeHmapHblil 21eKmpudecKuli 3apso. 3aKoH
%
coxpanenus 3apsoa. 3axon Kynoua.

Tema Ne 3.1.2 Inekmpuueckoe none.*

Conep:kanue y4eOHOT0 MaTepuaJia:

Dnexmpuyeckas nocmosHuasn. dnekmpuueckoe noie. Hanpsacennocmo
anexmpuueckozo noas. Hpunyun cynepnosuyuu noneti.” IIposoonuxu 6
neKmpuyeckom  noie. Judnekmpuku 8  INEeKMPUYECKOM  NoJe.
Honspuzayuss  ousnekmpurkos. Paboma cun snekmpocmamuieckoco
nons. Ilomenyuan. Paznocmv nomenyuanos.” DKBUIOTEHIHATbHBIE
noBepxHOCTU. (836  MeHcOy HANPANCEHHOCMbIO U PA3HOCBIO
NOMEHYUAN08 INEKMPULECKO20 nos. DnekmpoemKocme.
Konoencamopwi. Coedunenue konoeHcamopog 6 bamapero. DHepaus
3apANCEHHO20  KOHOeHcamopd.  DHepeusi  J1eKmpuieckozo  NoJis.
Eounuywt snexkmpoemxocmu. Ilpumenenue kondencamopos.”

CamocrosTenpHas paboTa 00yJaromuxcs: yueOHUK, 1300pa3uTh
rpadu4ecKy KapTUHBI AJIEKTPUYECKHUX TMOJIEeH Pa3IUUHBIX CUCTEM
3apsII0B.

JlabopaTopHbie padoThbI:
4. OnpeneneHue AIEKTPUUESCKON eMKOCTH KOH/IEHCATOPOB

Tema 3.2
3aKO0HBbI MOCTOSTHHOTO
TOKA

Tema Ne 3.2.1 3akon Oma U1 y4acTKa LHenu.

ConeprkaHue y4eOHOro MaTepuasa:

Vcnosus, Heobxooumvle 0nsa  603HUKHOBeHUS U NOOOEPHCAHUS
anekmpuyeckoeo moxa. Cunra moka u niomuocmes moxa. 3axon Oma
018 yuacmka yenu. 3a8ucumocms 21eKmpuiecKko2o cConpomueieHus om
mMamepuana, ONUHbLL U NIOWAOU NONEPEeHHO20 CeYeHUsl NPOBOOHUKA.
3asucumocms  d1eKMPUUECKO20 CONPOMUBTEHUS NPOBOOHUKOE OMm
memnepamypul. Temnepamyphoiii Koa(ppuyuenm  conpomusieHus.
Csepxnpo6odumocmp. DNeKmpoosudicywds CUna UCMoYHUKA MoKd.

Tema Ne 3.2.2 [TocaegoBareibHOE U apaJjuie/ibHOE COeIUHEHUSA
NMPOBOTHUKOB.

Conep:xkaHue yueOHOT0 MaTepuasa:

3axon Oma 0na noanou yenu. dnexkmpuyeckue yenu. Ilapaninenvnoe u

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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nociedosamenvhoe coeouHerue npoeooHuxos. 3axouvt Kupxeoga ons
y3na. Coedunenue UCMOYHUKOS eKMPUIecKoll SHepeul 6 bamapero.
OJ1C ucrounuka toka. 3axou [owcoyns — Jlenya. Paboma u mowHocmo
nocmosnnoz2o moxa. Tennosoe deiicmsue moxa.”

CamocTtosTenpHas padota o0ydaronmxcs: Y9eOHUK, 3a/1a4n 1
JlaGopaTopHble padoThI:
5. H3ydyeHue 3aKOHOB IIOCJIENOBATEIBHOIO M  IAPaJLIEIBHOIO 2
COEIMHEHUI MPOBOIHUKOB.
6. U3mepenne D/1C 1 BHyTpEHHEIO CONPOTUBIICHUSI UCTOYHHUKA TOKA. 2
7. Onpenenenue yeabHOro COMpPOTUBIICHUS TPOBOIHUKA. 2
8. MHccnemoBanue  3aBUCUMOCTH — TEMIIEpaTypbl HUTH  JIAMIIbI 2
HaKaJMBaHUS OT HANPSHKEHUS Ha €€ 3aKuMax
9. onpenenenue KIIJ[ anexrpuyeckoro HarpeBaTesisi BOJIbI. 2
10. DkcnepuMeHTalbHOE OMNpPENEIECHUE YJEIbHOIO CONPOTUBIICHUS 2
IPOBOAHUKOB.
I cemectp:
MAaKCHMAJIbHAs HATPy3Ka: 81
Oo6s13aTesibHAs HATPY3KAa: 57
Jlekumnu: 42
J1adopaToOpHbIE 3aHITHUS: 20
CamocrositenbHas padora: 27
Tema 3.3 Tema 3.3.1 Dnekmpuueckuii mok ¢ noaynpo6oOHuKax.”
DJIEKTPHUYECKHI TOK B Copneprxanue yueOHOro MaTepuaJa:
Pa3JIMYHBIX cpeaax DnekmpuyecKuti moxk 6 Memaiiax, 8 NIeKmpoIumax, 2a3ax, 8 6axKyyme. 5
Onexmpoaus. 3aKoH d1eKmpoausa Giapadeﬂ. Onexmpoxumuyeckuii OK 01-OK 07: J1.1.-JL6.-
; JIL1.-J1.6.;
?ﬁgtgejg'enm. Buowl 2azoswix paspsoos.” TepMo37aeKTpOHHAS SMUCCHS. M.1.-M.6.: TL1.-I17. JIP2,
JIP4, JIP23, JIP30
Tema 3.3.1 CoOcTBeHHAsi M MIpUMeCHAasl IPOBOANMOCTH. ’ ’
Copepxxanue yueOHOro MaTepuaJa: )

CoOcTBeHHas U MpUMECHast TpoBoAUMOCTH. P-n mepexon. Ilpumenenue
%
noaynpogooHuxos. Ilonynposoonukosvie npubopeoi.
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Tema 3.3.3 Pemienne 3axa4 no reme «IlosynpoBoaHukm».
Conep:kanue y4eOHOT0 MaTepuaJia:

« *
Pewenue 3a0au c npogheccuonanvHou HanpagieHHOCmoio.

CamocrosTenbHas pa60Ta o6yqalom1/1xc>1: IMOBTOPCHHUC, 3a1a4Y1

JlaGopaTopHble padoThI:
11. OnpesenieHne 31eKTPOXUMHUUECKOTO SKBUBAJICHTA ME/TH.

Tema 3.4
MarbauTHoe 1oJjie

Tema 3.4.1 MarauTHoe moJie.

Coaep:xxanue yueOHOro MaTepHaJia:

Bexmop unoykyuu macnummnozo noas. Hanpsowcennocms macHummnozo
nons.” JleficTBME MAarHUTHOTO MOJsS HA HNPSAMOJMHEHHBIH NPOBOJHUK C
ToKOM. PaboTra mo mepeMenieHnuo MpoBOJIHUKA ¢ TOKOM B MarHUTHOM
nosie. IlpaBuno OypaBumka. [IpaBuio npaBoi pyku.

Tema 3.4.2 Cuia AmMnepa. Pemienue 3agau no teme «Cuia
Ammnepay.

Copaepxxanue yueOHOTro MaTepuaJa:

Bsaumoneiictaue TokoB. Cuna Amnepa. Ipumenenue cunvt Amnepa.”
[IpaBuio npaBoy J€BOM PYKH.

Tema 3.4.3 [leficTBe MATHUTHOTO IOJISA HA ABUKYLLYIOCS
3apsiZKeHHYI0 YacTHILy.

Copeprxanue yueOHOro MaTepuasa:

JleficTBME MarHMTHOTO TIOJA Ha ABWKYIHitcs 3apsn. Cuna Jlopenya. ™
IIpumenenue cunvt Jlopenya. OnpeneneHue yaelbHOTO 3apsiaa.
Maznumnvie ceoiicmea sewiecmsa. Maznumnas, nponuyaemocmo.”

Tema 3.4.4 Pemienne 3a1a4 1no reMe «J1eKTPOMarHeTH3M)
Conep:xkanue yueOHOro MmarepuaJa:
Pewenue 3a0ay ¢ npogheccuonanvHoil HanpPasIeHHOCMbIo.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

CaMocTosTenbHas pa60Ta 06yqa101u14xc51: y‘{e6HI/IK, 3aga4un

Tema 3.5
JIEKTPOMarHUTHasA
UHIYKIUAS

Tema 3.5.1 DiieKTpOMarHMTHAsA HHAYKIHA.

Coaep:xxanue yueOHOro MaTepHaJia:

Asnenue snexmpomaznummuoii unOykyuy.. MarHUTHBIH TIOTOK. 3aKow
2NeKMPOMASHUMHOL  UHOYKYUL. Ilpasuno  Jlenya. Buxpesoe
anexmpuyeckoe nosne.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; T1.1.-TL.7.; JIP2,
JIP4, JIP23, JTP30
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Tema 3.5.2 UHAYKTHBHOCTH KOHTYpa (KaTymku). SIBinenune
CAMOMHAYKUMH.

Conep:xanue yueOHOTro MaTepuaa:

IJ[C unoykyuu 8 08UNCYWUXCsi NPOBOOHUKAX. HBleHUe CAMOUHOYKYUU.
Hnoykmuenocmo. Ouepeus MacHumuo2o noas moxa. Bsaumocessw
2NeKMPUYECKUX U MASHUMHBIX noell. D1eKxmpomazHumunoe noze..

Tema 3.5.3 MarauTHoe 1moJie B BellleCTBe.

Coaep:xxanue yueOHOro MaTepHaJia:

MarunuTHas npoHuiaeMoctsb. /{ua-, mapa- u peppomarneruku. Permenue
3azay.

Tema 3.5.4. Pemienne 3aga4 no teme «JIeKTPOMATHUTHASI
WHIYKIHS»

Conep:xaHnue yueGHOro MaTepuaJa:

Pewenue 3a0au c npogheccuonanbHoll HanpaeneHHoCmbio

CamocTosTenpHas padoTa 00ydJaronuXxcs: MOAr0TOBKA K 3a4€Ty 110
pazaeny «IeKTpOAUHAMUKA»

Tema 3.5.6 KontpoJsbHas padora Ne3 no pazaeny
«DJIEKTPOIMHAMM KA

Pa3zgen 4 Kosie0anus M BOJTHBI

33

Tema 4.1
Mexannueckue
K0JIe0AHUSA M BOJIHBI

Tema Ne 4.1.1 Mexanuueckue KoJie0aHusl.

Coaep:xxanue yueOHOro MaTepuaJia:

Konebarenbnoe newxkenue. ['apmonunueckue kosjebanusi. CBoOOIHBIC
MexaHuuyeckue konebanus. [IpeBpaiienue sHepruu mpu KoiedareIrHOM
nBwkeHnn. CBOOOTHBIE 3aTyXawIlIe MEXaHWYEeCKHe KOoJIeOaHwus.
Marematnueckuii MasTHUK. lIpy>KUHHBIM MasTHUK. BBIHY>KIEHHBIC
MeXxaHn4JecKHe Kojiebanus. Pe3oHaHc.

Tema Ne 4.1.2 Mexanu4ecKkue BOJHBI.

Coaep:xaHue yueOHOIro MaTepuaJia:

[Tonepeunble U MPOAOIbHBIE BOJHBI. XapaKTEPUCTUKUA BOJHBI.
3BYKOBbIE BOJIHBL. YJIBTPa3BYK U ero npuMmeHnenue. Marepdepenuus,
TG PaKIus U MOJSIpU3alysg MEXaHHUECKUX BOJH.

CamocrosiTenpHas paboTa 00yJaronuxcsi: yaeOHUK, 3aa9H

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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Tema 4.2
DJIeKTPOMAarHuTHbIE
K0J1e0aHUSA U BOJHLI

Tema Ne 4.2.1 KosebaTeabHbII KOHTYP.

Conep:kanue y4eOHOT0 MaTepuaJia:

Csob00nbie snexkmpomaznumuble konebanus. Ilpespawjenue snepeuu 6
KonebamenvHom  koumype. Ilepuod c80600HbIX  INeKMPUUECKUX
Konebanuii.” MateMaTuyeckoe OMMCAHHE MPOLECCOB B KOJeOaTelTbHOM
KoHTYype. Popmyna Tomcona.”

Tema Ne 4.2.2 3amyxarouwjue r3nekmpomazHumusle Koiedbanus. *
Coaep:xxanue yueOHOro MaTepHaJia:

l'enepamop  Hezamyxarwux  91eKMPOMACHUMHLIX — KOJeOAHUU.
Buinyoicoennvle anleKmpudecKue konebanus.” Jo6poTHOCTH
K0J1e0aTeIbHOTO KOHTYpA.

Tema Ne 4.2.3 KonieHcaTop M KaTyIKAa B LeNH IePEMEHHOI0 TOKA.
Coaep:xxanue yueOHOIro MaTepHaJia:

Emxocmnoe u unoykmuenoe conpomugienus nepemeHHo20 moKa.
Axmusnoe conpomueénenue. 3axon Oma Ons1 NEeKMPUYECKOU Yenu
nepemennoco moka. Paboma u mowHocmb nepemennHo2o moxa.
Pe3zonanc 6 snexmpuyeckoii yenu.

Tema Ne 4.2.4 Ilepemennsbiii Tok. Tpancdopmarop.

Conep:kanue yueOHOro MmarepuaJa:

Ilepemennviii mox. I enepamop nepemennozo moka. Tpancgopmamopor.
Toku evicokou uacmomoi. llonyuenue, nepedaua u pacnpeoenenue
JJIEKMPOIHEP2UU. :

Tema Ne 4.2.5 DinekTpoMarHuTHoe 1oJie M JIeKTPOMarHuTHbIe
BOJIHBI.

Copaepixanue yueGHOro MaTepuaJa:

CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH. JIEKMPOMACHUMHOE Noje KaK
ocobwlil  6u0 mamepuu. InexmpomacHumusle 6oaHvl. (Ceoticmea

* (v
INEKMPOMACHUMHBIX ~ BOJIH. Bubparop  Tepua.  OTKpBITHII
KoJnebatenbHbId KOHTYpP. M3o0perenune pagno A.C. NomoseiM. [lorsiTHE
0 PaIHOCBSI3H. [MpuHIIMT PaInoOCBS3H. Ipumenenue

*
JIEKMPOMACHUNHBIX 6OJIH.

OK 01-OK 07; J1.1.-J1.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

46




Tema 4.2.6. Pemienne 3aga4 no reme «JIeKTPOMarHuTHbIE
KOJIcOaHUsA U BOJTHBI»

Copaepxxanue yueOHOro MaTepuaJa:

Pewenue 3a0ay ¢ npogheccuonanbHoil HanpPasIeHHOCHIbLIO

CamocrosTenbHas paboTa 00yJaromuxcs: yueOHuK, n300pa3uTh
HOAPOOHYIO CXEMY PAJHOCBS3H WM H3TOTOBUTH MOJIEIb TPOCTEHILIETO
patuoNpUEMHUKA.

JlaGopaTopHble padoThI:
12. V3yuenue pabothl ogHo(a3zHOro Tpancopmaropa

Tema Ne 4.2.7 KonTposabHas padora Ne4 no pasaeny «Kosnedanusi u
BOJIHBD)

CamocrosTenbHas paboTa 00y4aromMXCs: TOJArOTOBKA K 3a4€Ty 110
pazneny «KonebaHus 1 BOJHBI

Paszgen 5. OnTuka

29

Tema 5.1
IIpupoaa cBera

Tema Ne 5.1.1 CBer Kak 3J1eKTPOMArHUTHAsI BOJIHA. 3AKOHBI
OTPasKeHUs U NMPeJTOMJIEHHUS CBeTA.

Conep:xanue yueOHOro MaTepHaJia:

Toueunslii ucTouHMK cBeTa. CKOPOCTh PACIPOCTPAHCHHUS CBETA.
3aKkoHBl OTpakeHUs M TmpenomieHus cBera. [lpuHuun [roiirexca.
[TonHOE OTpaKeHUE.

Tema Ne 5.1.2 JInnssl. ITocTpoenne n3odpakeHusi B THH3aX.
Copepxxanue yueOHOTro MaTepuaJa:

JIunssl. [TocTpoenune uzoOpaxkenus B inH3ax. Popmyrna TOHKON JTMH3BI.
VBennuenne nuH3BL. [7a3 Kak onTudeckas cucreMa. Onruueckue
npu6opsl. Cuna ceema. Ocsewénnocmn. 3aKoHbl 0CeUyeHHOCU.

Tema Ne 5.1.3 Pemienne 3aga4 o reme «I'eomerpudeckasi ONTHKA
Copepxxanue yueOHOro MaTepuaJa:

o *
Pewenue 3a0au ¢ npogeccuonanbHoll HanpPasIeHHOCMbIo.

CaMocTosTenbHas pa60Ta 06yqa101u14xc51: y‘-IC6HI/II(, 3aga4un

JlaGopaTopHble padoThI:
13. Onpenenenue nokazaTensi NpPeJOMIICHHs CTEKIIa IPU MOMOIIN

OK 01-OK 05; J1.1.-J1.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30
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MHUKpOCKOIIa

Tema 5.2 Tema Ne 5.2.1 Unrepdepenuus u nudpakuus ceera. {ucnepcust
BoJsiHOBBIE CBOlicTBA cBeTa.
cBeTa Coaep:xxanue yueOHOro MaTepHaJia:
WuTepdepenmus CBETa. Korepentnocts CBETOBBIX  JIYYEH.
Uutepdepeniius B ToHkuX  1ieHkaXx. Komena — HeroToHna. )
Hcnonp3oBanne wuHTEpPEpeHIMH B Hayke W TexHuke. Judpaxums
cBeta. [udpakius Ha 1mean B mapaienbHbIX Tydax. udpakiuonnas
pemerka. [lonsarue o romorpadum. Ilonspusammsi MOMEPEYHBIX BOJH.
Ilonspuszanusa cBera. /JlBoiiHoe nydenpenomiieHue. [lomsspousbl.
WCIIEPCHSI CBETA.
g:l“[eMa JF\)FQ 5.2.2 Paziu4Hble BUABI 3JIEKTPOMATHUTHBIX M3JIy4eHMH, OK 01-OK 05; JL.L-JL6.;
HX CBOICTBA U NPaKTH4YeCKHe MPUMEHEHHS. M.1.-M.6.; IL1.-I1.7.; JIP2,
JIP4, JIP23, JIP30
Coaep:xxanue yueOHOro MaTepHaJia:
Bunbr uznyuenuil. Bugsl criekrpoB. Criektpsl uciyckanusi. CreKkTpsl 2
norsiouieHus. CreKTpanbHbIN aHaau3. YJIbTpaduoieToBOe H3IyUYEHHE.
Undpakpacnoe wuznyuenue. PenrtreHoBckue myuu. VX mnpupona u
cpoiicTBa. IlIkana 37€KTPOMArHUTHBIX U3J1y4YECHUN.
CamocrosiTenpHas paboTa 00yJaronuxcsi: yaeOHUK, 3a7a4u 3
JlabopaTopHbie padoThbI:
14. Omnpenenenue JUIMHBI  CBETOBOM  BOJIHBI C  TOMOIIBIO 2
TUGPaAKIIUOHHON PEIIeTKH. 2
15. HabGnroeHue CIjIoUIHOro M JIMHEHYaToro CeKTPOB.
Tema 5.3 Tema Ne 5.3.1 ITocTyJs1aThl TEOPUM OTHOCHTEJIBHOCTH U CJIEICTBUSA
CneunajbHasi Teopusi U3 HHUX.

OTHOCHTEJIbHOCTH Conep:xxanue yueOHOIro MaTepHaJia:
JIBIKEHHE CO CKOPOCTBIO CBeTa. I10CTynaThl TEOPUM OTHOCHTENEHOCTH 2 OK 01-OK 05; JL.1.-JL.6.;
M CIEACTBUS M3 HUX. VIHBapMaHTHOCTH MOIYJSI CKOPOCTHM CBETa B M.1.-M.6.; IL1.-IL7.; JIP2,
BakyyMe. OHeprusi mokos. CBsi3b MacChl W DHEPrUU CBOOOJHOU JIP4, JIP23, JIP30
YaCTHIIBI.
CamocTtosTenpHas paboTa OOy4aromMXcs: MOATOTOBKA K 3a4eTy IO o)
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pazneny «OnTuka

Tema Ne 5.3.1 KontposbsHasi padora NeS nmo pazgeny «Onruka» 2
Pa3znes 6. JiieMeHTbl KBAHTOBOW QU3NKHU 23
Tema 6.1 Tema Ne 6.1.1 T'unore3a Ilnanka o kBaHTaXx.
KBanToBas onTuka Conep:kanue y4eOHOT0 MaTepuaJia:
KBanroBas runores3a Ilnanka. TermoBoe uznyuenue. KopnyckymnsipHo-
BoiHOBOM nyanu3M. @otonsl. ['mnoresa ne bpoilis O BOJHOBBIX 2
cBorcTBax uactuil. CooTHouieHue HeompeneraeHHocTel ['eitzendepra.
JaBnenue cera. Xumuueckoe neiictBue cBera. Ombithl JlebeneBa u
Basunosa.
Tema Ne 6.1.2 ®orodddexr. [laBienne cBera. OK 01-OK 07; JL.1.-JL.6.;
M.1.-M.6.; I11.1.-11.7.; JIP2
Coaep:xxaHue yueOHOIro MaTepHaJia: ’ ’ ’
. . . JIP4, JIP23, JIP30
Domosghghexm. Ypaenenue Dunwmetina o pomosagpghexma. Brewnuil )
Gomoanekmpuyeckuti d¢pghexm. Buympennuii gpomosghgpexm. Tunwi
omosnemenmos. Ipumenenue pomospgpexma.” Pemenue 3anad mo
teMe «KBaHTOBas onTHkay.
CamocrosTenbHas paboTa 00yJaonmxcsi: yueOHUK, 3a1a4H 2
JlabopaTopHble padoThbI:
2
16. U3yuenue sBineHus Gotorddexra.
Tema 6.2 Tema Ne 6.2.1 CTpoeHue aToMa: IJIaHeTapHasi MoJeJib U Mo/eJlb
®Pu3uka aToMa 1 Bbopa. [lornomenune u ucnyckanue ceera aromoM. KBanrosanue
aTOMHOIO IHEpPIuu.
aapa Copneprxanue yueOHOro MaTepuaJa:
Pa3BuTHe B3rS0B Ha CTpOEHHME BeliecTBa. MoOJAEnu CTPOEHUSA OK 01-OK 07: J1.1.JL6.-
aTOMHOTO spa. 3aKOHOMEPHOCTH B AaTOMHBIX CIEKTpPax BOAOPOAA. 2 S A e
M.1.-M.6.; I1.1.-1L.7.; JIP2
SAnepnas monens aroma. OmnbiTel D.Pesepdopna. Mogensb aroma P4 3IP23 HP3’O ’
Bogopoga no H.bopy. KsanroBeie mnoctynatel bopa. Jlaszepul. ’ ’
PannoakTUBHOCTh. 3aKOH paJMOaKTUBHOrO pacmnaza. PaanoakTUBHbBIE
npeBpaiieHus. CriocoObl HAOMIOZAEHUS M PETUCTPAlMU 3apsDKEHHBIX
yactull. Opdext BaBunona - YepeHkona.
Tema Ne 6.2.2 CTpoenue aTOMHOT0 siipa. JHeprus cBsizu. CBsi3b 2
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Macchl M JHEPTUH.

Conep:kanue y4eOHOT0 MaTepuaJia:

Crpoenue aromHoro sapa. Jledekr w™accel, 3HEpPrust CBSI3U U
YCTOWYMBOCTh ATOMHBIX SIIEp.

Tema Ne 6.2.3 SInepuble peakuun.
Conep:kanue y4eOHOT0 MaTepuaJia:
Snepusle peaxiuu. Joepnas Snepeemuxa.” DHEPreTUYECKHH BBIXO

ANEpHbIX peakuui. VcKyccTBeHHass paJuOaKTUBHOCTH. JleneHue 2
TsokenbIX saep. llenmHas sgepHas peakuus. Ympasisemas ILENHas
peakuus. SInepHblil peakTop.
Tema Ne 6.2.4 PaguoakTBHbBIE H30TONBI U UX IPMMEHEHHeE.
Coaep:xxanue yueO0HOro MaTepHaJia:
[TomyyeHue  paAMOAKTUBHBIX  HM30TONOB U  HMX  NPUMEHEHHE. 2
bronornueckoe neiUCTBUE palMOAKTUBHBIX U3IYUYCHHUH. DJIE€MEHTapHbIC
YacTULIBI.
CamocrosTenbHas paboTa 00y4aroMXcsi: MOJAr0TOBKA K 3a4€Ty 110 3
pazzeny «2JIeMeHThl KBAHTOBON (U3UKH»
Tema Ne 6.2.5 KontposabHasi padora Ne6 mo pasgeny «3J1eMeHThI )
KBAHTOBO# (pU3UKMW»
JlabopaTopHble padoThbI: )
17.M3y4eHne TpeKOB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (hoTorpadusim.
II cemectp:
MaKCHMaJIbHas HArpy3Ka: 138
o0si3aTe/IbHAsi HATPY3Ka: 92
Jleknum: 70
JabopaTopHbie padoThI: 14
CamocrosiTenbHas padora: 46
3arona:
MAaKCHMaJIbHAsl HAIPy3Ka: 219
O0s13aTesqibHAsE HArpy3Ka: 146
Jleknum: 112
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JlabopaTopHble padoThbI:

34

CamocrosiTesibHas padora:

73

*
IIpogheccuonanvro opuenmuposanHvle d1eMeHmbl COOEPHCAHUSL 8blOELEHbl KYPCUBOM
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIHUILIUHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIedeHUI0

Peanuzamus mporpamMmbl JUCHHUIUIMHBL TpeOyeT Hamuuus y4eOHOTro KaOHHeTa
¢usuku. O6opymoBanne yueOHOro KaOMHeTa (Ha OCHOBAHWUHU TMpHKa3a OT 23 aBrycra
2021 1. Ne 590 «OO0 yTBepxkaeHUU TIEPEUHS CPEJCTB O0YUEHUS U BOCITUTAHHSL. .. »):

1.  Iudposas naboparopus o GU3MKE I YIUTEIS;

2.  lwudposas naboparopus 1o Gu3MKe A1 YYSHUKA;

3.  Bechbl TeXHHUYECKHE C PA3HOBECAMU;

4.  Kowmrmuiekt 15 1a00paToOpHOTo MPAKTHUKyMa MO ONTHKE;

5.  KowmmexT asnst mabopaToOpHOTO MPaKTUKyMa 110 MEXaHUKE;

6.  Komruiekt st 1a00paTOpPHOTO MPaKTUKyMa [0 MOJIEKYJISIpHOU (pU3uKe U
TEPMOAMHAMHUKH;

7.  KommexT ans 1abopaTOpHOro MpakTUKyMa M0 JIEKTPUUECTBY (C
TE€HEPATOPOM);

8.  Kommnekr aig nu3ydeHus BO30OHOBISIEMBIX UICTOYHUKOB SHEPTUU
(conHeuHOi, BETpOBOM 3HEPIUU, OMO-, MEXaHUUECKON U TEPMOIJIEKTPUUECKOMN
SHEPreTUKH);

9.  Awmmepmerp J1abOpaTOpPHBIN;

10. BoubT™meTp 1a00pATOPHBIN;

11. KosopumeTp ¢ HaOOPOM KaJOPUMETPUUECKUX TEIT;

12. TepmomeTp n1abOpaTOPHBIN;

13. KOMIUIEKT [uisi U3y4eHUs OCHOB MEXAHUKH, THEBMATUKHU U
BO300HOBJISIEMBIX HICTOUHUKOB SHEPTUU;

14. bapomerp-anepoun;

15. biok nuTaHus peryJmpyeMbli;

16. Be0O-xaMepa Ha MOJBUKHOM IITATUBE;

17. Bwupaeokamepa 115t pabOThI ¢ ONTHYECKUMU TPUOOpamMHu;
18. T'eHepaTop 3ByKOBOW;

19. T'urpomerp (ICUXPOMETP);

20. I'py3 HaOOpHBIIL;

21. JluHamMoMeTp JEMOHCTPALMOHHBIN;

22. KomnuiekTt nocyapl IeMOHCTPAIMOHHOW C IMMPUHAJIEKHOCTSIMH;
23.  MaHoMeTp KUAKOCTHOU IEMOHCTPALIMOHHBIM;

24.  MeTp 1eMOHCTPAIlMOHHBIN;

25.  MuKpOoCKONI J€MOHCTPAIMOHHBIN;

26. Hacoc Bakyymusiii KomoBckoro;

27. CTOJNMK IIOJbEMHBIN;

28. lllraruB neMOHCTpAMOHHBIA (PUINUECKUI;

29.  DNeKTpOILINTKA;

30. HaGop aemMoHCTpaIlMOHHBIN 10 MEXaHUYECKUM SIBIICHUSIM;
31. HaGop aemoHCTpaImOHHBIN IO TMHAMUKE BpallaTeIbHOTO
JNBH)KCHUS,



32. HabGop AeMOHCTpalMOHHBINA [0 MEXAHUYECKUM KOJIEOAHUSM;
33. Halop aeMOHCTpallMOHHBIN BOJHOBBIX SIBICHUN;

34. Benepko Apxumena;

35. Masarauk MakcBea;

36. HabGop Ten paBHOTO 00BEMA;

37. Halop Ten paBHOW MaccChl;

38. Ilpubop mns gemoHCTpanuu aTMOCHEpPHOTO TaBJICHHUS,

39. Ilpu3Ma HaKJIOHSIOWIASCSA C OTBECOM,;

40. Psluar 1eMOHCTpallMOHHBIN;

41. Cocyasl coobIIaronecs;

42. CrakaH OTJIMBHOMN JEMOHCTPAIIMOHHBIN;

43. TpyOka HrroToHa;

44. Iap IMackans;

45. Habop n1eMOHCTPalMOHHBII MO MOJIEKYJIAPHON (PU3HKE U TEIIOBBIM
SIBJICHUSM;

46. HabGop neMOHCTpallMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. Habop kanwuispos;

48. TpyOka nns 1eMOHCTpalUi KOHBEKIIUU B KUJIKOCTH;

49. 1luauHApPBI CBUHLIOBBIE CO CTPYIOM;

50. Ilap ¢ konbpLOM;

51. BbICOKOBOJBTHBIM UCTOYHHK;

52. T'enepartop Ban-ne-I'paada;

53. Jlo3umerp;

54. KaMmepToHbI Ha pE30HAHCHBIX SIIUKAX;

55.  Komruiekt mpubopoB U MPUHAIICKHOCTEHN I IEMOHCTPALIUN

CBOMCTB QJICKTPOMAIHUTHBIX BOJIH;

56. KoMruiekt npuOOpoB sl U3yYEHUs] IPUHIIUIIOB pauonprueMa u
paguonepenayu;

57. Kommiekt npoBOJOB;

58.  Maruur gyrooOpa3Hbli;

59.  MarsHur nosocoBOM AEMOHCTPAMOHHBIN;

60. Mammuna 35ekTpodopHas;

61. MasTHUK 2JIEKTPOCTATUYECKU;

27. HaGop mo uzy4eHuo MarHuTHOTO MOJIst 3eMIIH;

28. Habop 1eMOHCTPallMOHHBIN 10 MATHUTHOMY OO KOJIBIIEBBIX TOKOB;
29. Halop 1eMOHCTPAIMOHHBIN MO MOTYTPOBOTHUKAM;

30. HabGop 1eMOHCTPallMOHHBIN 11O MTOCTOSSHHOMY TOKY;

31. Halop neMOHCTpallOHHBIN N0 AJIEKTPUUECKOMY TOKY B BAKYyME;
32. Halop 1eMOHCTPallMOHHBIN MO AIEKTPOAUHAMUKE;

33.  Habop s qeMoHCTpallud MAarHUTHBIX TTOJICH;

34. HaGop st AeMOHCTpAIUHU AIEKTPUUECKUX MOJICH;

35. TpanchopmaTop yueOHBII;

36. Ilamouka cTeKJIsIHHAS;
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37.
38,
39,
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51,

[Tanouka »00HUTOBAS;

[TpuGop JleHia;

Crpenku MarHUTHBIE HA IITaTUBAX;

CynTaH 351€KTpOCTaTUYECKU;

HITaTHBBI U30IUPYIOILHNE;

DIEeKTpOMarHuT pa3oopHbIN;

Habop neMoHCTpaIMOHHBIH 110 TeOMETPUIECKON ONTHKE;
Habop neMoHCTpaIiMoHHBIH 110 BOJTHOBOW ONTHKE;
CrekTpocKoIl ABYXTpYOHBIN;

Habop criekTpaibHbIX TPYOOK C HICTOYHUKOM MTUTAHMUS,
YcranoBka 1y1s uzyderus hotodrddexra;

Habop nemoHCTpannoHHBIN 10 ocTosHHOM [1nanka;
KoMmuiekT HarmsiiHbIX TOCOOU [Tl MOCTOSIHHOTO MCTIOJIb30BaHMUS;
KommuiexT noptpeToB 1t ohopMiieHUs] KaOMHETA;
KoMIiekT 1eMOHCTPaMOHHBIX yUeOHBIX TaOJIHII.

[Ipn HamuuuKu HE0OXOAUMOro 000PYIOBAHUS 3aHATUSA MO (PUBHKE B HEKOTOPBIX
Clly4asiX MOTYT TPOBOJUTHCS B HUMEIOHIMXCA B 00pa30BaTEIbHON OpraHU3aluu
MacCTEPCKUX WJIU J1abOpaTOpHUsIX.
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3.2 UndopmannonHoe odecnevyeHue 00yueHust

Ilepeyenr HUCHOJB3yeMbIX Y4eOHBIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPbI

1.

OcHOBHBIE HCTOYHHKH:
Jlorsunenko, O.B., ®usuka + ellpunoxenue : yueonnk / O.B. JlorBuHeHKO. —
MockBa : KnoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 371eKTpOHHBIH.
Msxumes, I'. f., byxosues, b. b., Corckuit, H. H. / ITox pen. IlapdentreBoii H.

A. Ousuka. Yueobnuk misa 10 k. - M.: U3ngarensctBo «IIpocBemenue», 2019. -
416 c.

. Msaxumes, I'. 5., Byxosues, b. b., Uapyrun, B.M. / [1ox pen. [Tapdentheroit H. A.

®dusuka. Yuebnuk maisa 11 k. - M.: UznarensctBo «IIpocsemienue», 2019. - 399 c.

I[OHOJIHI/ITG.HBHLIC HCTOYHHUKMU:

. Omutpuena, B. ®. duszuka qis npodeccuit M CHENUATbHOCTEH TEXHUYECKOTO

npoduiia: yueOHUK it 00pa3oBaTEIbHBIX YUPEKIACHUN HAYAIBHOTO M CPEIHETO
npodeccuonansHoro obpazoBanus / B. ®. JImurpuena. - 2-¢ usm., crep. - M.:
N3 narenbckuii neHTp «Akaaemus», 2017. - 448 c.

Tpodumosa, T.U., Kypc pusuku ¢ npumepamu pemienus 3aaad B 2-x Tomax. Tom 1
: yuebnuk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 577 c.
— ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Tekcr :
AIEKTPOHHBIN.

. Tpodumogra, T.W., Kypc ¢pusuku ¢ npumepamu pemieHus 3aaad B 2-x Tomax. Tom 2

: yueonuk / T.. Tpopumosa, A.B. ®upco. — Mocksa : KnoPyc, 2022. — 378 c.
— ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Texkcr :
AIEKTPOHHBIN.

Tpodumona, T.U., ®uzuka. Teopus, penieHre 3amad, JIEKCUKOH. : CIPABOYHOE
uznanue / T.U. TpopumoBa. — Mocksa : KnoPyc, 2022. — 315 ¢. — ISBN 978-
5-406-09691-8. — URL:https://book.ru/book/943640. — TekcT : 37IeKTPOHHBIH.

. Tpodumona, T.U., ®uzuka ot A no S : cnpaBounoe u3ganue / T.U. Tpodumosa.

— MockBa : KnoPyc, 2022. — 301 c¢. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TeKcT : 27IeKTPOHHBIH.

[Tepeuens HTEpHET-PECYPCOB:

1. bank 3amanuit PISA EHI' - Pexxum nocryna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas xominekuus mugpoBbIX 00pa3oBaTeIbHBIX PecypcoB. - Pexxum mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkomna. - Pexxum gocryna: http://www.km-school.ru/ ;

4. OrtkpeiTas ¢usuka. - Pexum moctyma: http://www.physics.ru/courses/
op25part2/design/index.htm;

5. Ilmardopma AKnacc - Pexxum noctyna: http://www. yaklass.ru;

6. Poccuiickas anekTpoHHas 1mikoia - Pexum gocrtyna: http://www.resh.edu.ru/;
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7. ®wusuka.il - Pexxum nocryna: http:// www.fizika.ru;
8. ®UIIN (BIIP 11 knacc) - Pexum noctyna: http://www.fipi.ru /;
9. DneKkTpoHHBIN yueOHUK - Pesxxum noctyna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIT/IMHBI

KoHTposib M oOmeHKa pacKkpbiBalOTCA dYepe3 YCBOCHHBbIC 3HAaHUA U
npuoOpeTeHHbIe 00YYaIOIUMUCS YMEHHSI, HAallpaBJIeHHbIE Ha (HOPMHUPOBAHHE OOIINX
U TpodeccCHOHANbHBIX KoMmIeTeHnud. KommereHuu MOKHBI ObITh COOTHECEHBI C
NpEeIMETHBIMUA pe3yibTaTaMu. J[7Is KOHTPOIS U OIEHKM pe3yJNbTaTOB OOYyUYCHHS
MpernoiaBaresib BbIOMpaeT (GOpPMBI W METOABI C YYETOM MPOQEeCCHOHATH3AINH

o6yquH51 I10 IMporpamMme JUCHUIIIINHBI.

Kox v HanmenoBanue
(popMupyeMbIX KOMIIETEH U

Pa3znen/Tema

THun oeHoOYHBIX
MepPOnpUATHH

OK 01. Beibupats criocoOsl
[peIeHHs 3a/1a4

PO eCCUOHATIBHOM JIeITETLHOCTH
MPUMECHHUTEIHHO K PA3TMYHBIM
KOHTCKCTaM

Pazgerm 1. Temer 1.1., 1.2, 1.3
Paszgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temur 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.

- YCTHBIH OIpOC;

- (ppoHTANBHBIN OMPOC;

- OILIGHKa KOHTPOJIbHBIX
pabor;

- HaOyo/eHue 3a XOI0M

OK 02. Ucnomp30BaTh
COBpPEMEHHBIC CPEJICTBA ITOUCKA,
aHaIu3a U

WHTEpIIpETAu HHHOPMAITUN U
WH(OPMAIMOHHBIC TEXHOJIOTUN
17151 BBITTOJTHEHUS 3a/1a4
npodeccuoHanbHOM

eI TeIIbHOCTH

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temur 3.1., 3.2., 3.3.,
3.4.,3.5.

Pasnen 4. Temer 4.1., 4.2.
Paszmen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.

[10 C

BBITTOJTHCHHSI
nmabopaTOpHBIX padoT;

- OIICHKAa BBIOJHCHHUS
nmabopaTOpHBIX padoT;

- OIICHKA

MPAaKTUYECKUX padbOT
(perieHust Ka4eCTBEHHBIX,
[pacueTHBIX,
npodeccuoHaNbHO

OK 03. Ilnanuposats u
[peaTn30BhIBATH COOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
peANPUHUMATENIBCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJIB30BaTh 3HAHMS 110
(buHAaHCOBON T'PaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYaIHsIX

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pasznen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

OPUEHTHUPOBAHHBIX
3aayv);

- OllCHKAa
3aJIaHUI;

- HaOJIIOJICHHE 3a XOJ0M
BBLITIOJTHCHUS
WHIUBUIYaIbHBIX
[MPOCKTOB U OIICHKA
BBLIIIOJTHCHHBIX

[IPOEKTOB;

- OIICHKA

BBLIIIOJTHEHUS

TECTOBBIX|

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh U pabOTaTh B
KOJIJICKTHUBE U KOMaH]Ie

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temur 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temer 4.1.,4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Temnu! 6.1., 6.2.

JOMAaIITHUX
CaMOCTOSITENIbHBIX
pabor;

- HaOJIOZIeHHE M OIICHKa
peleHus Kelc-3a1ad;

- HaOJIroeHWEe W OIleHKa
I1€JI0BOU UI'PBI;

- DK3aMeH.
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OK 05. OcyiecTBiATh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIMIO HA
rOCYJTapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTom
0COOCHHOCTEH COLMAIBHOTO U
KyJBTYPHOT'O KOHTEKCTa

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4.,3.5.

Paznen 4. Temer 4.1.,4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temer 6.1., 6.2.

OK 06. IIposaBisTe rpaxaaHCKo-
MaTPUOTUYECKYIO TO3UIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE
TPaAULIMOHHBIX
00I1eueI0BeYECKUX [ICHHOCTEMH, B
TOM YHUCJIE C YUYETOM
rapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
MPUMEHATH CTaHIAPThI
AHTUKOPPYILIMOHHOTO MOBEICHUS

Pazgem 1. Temser 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3., Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4., Temnr 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHCHHIO OKPYKAFOIICH
Cpembl, pecypcocOepexeHHIO,
[PUMEHSTH 3HaHUS 00
N3MEHEHUH KJIMMaTa, IIPHHIHIIGI
OepexIIMBOro MPOU3BO/ICTBA,
h¢(heKTUBHO AeCTBOBATH B
YpPE3BBIYANHBIX CHUTYAIUsIX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgenr 3. Temer 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4. Temer 4.1., 4.2.

Paznen 6. Temnr 6.1., 6.2.
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