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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI YUEBHOM
JTUCHUILINHBI OY/1.11 ®U3UKA

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHoHAILHOM
o0pa3oBaTeIbHON MPOrpaMMbI:

PabGouass mnporpamma ydeOHOM TUCHUIUIMHBL ~ ABJISIETCSI  YaCThIO
IporpaMmbl CpeAHero (MmojHoro) obiiero obpazoBanus 1o chnenuanbHoctu CIIO
25.02.08 DOxkcmuyarausi OECHHJIOTHBIX aBHUAIIMOHHBIX CHCTEM, VYTB. TPHUKA30M
MunucrepctBa oOpazoBanus 1 Hayku P® ot 09.01.2023 r. Ne2

[Ipu peanmzanuu paboueld MPOTpaMMBl MOTYT HCIOJIB30BAThCS Pa3TUIHBIC
oOpa3oBaTenbHbIE TEXHOJOTHMH, B TOM YHCJIEC ITUCTAHIIMOHHBIC O0Opa3oBaTEIbHbBIE
TEXHOJIOTHH, HIEKTPOHHOE 00yUeHne

1.2. Lenb 1 nnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUNINHDI

1.2.1. Heasimu n3yuyeHusi GU3NKH ABJISAIOTCH:

* (opmupoBaHHe y OOYYalOUIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS,
3HAUUMOCTH  (PU3WYECKUX 3HAHUU 1T  COBPEMEHHOTO  KBaTU(UIIMPOBAHHOTO
CHeIUaIncTa Mpy OCYIIECTBICHUH €ro MPo(ecCHOHATBbHOMN NeSITeIbHOCTH;

* OBJIaJICHHUE CIEU(UYECKON CUCTEMON (PU3NYECKHUX MOHATHI, TEPMUHOIOTUEN
1 CUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (PU3MUYECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJAQJCHHUE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS  TPHPOJIHI,
UCTONB3YyeMbIMU B (u3uke (HaOMIOJCHUE, ONHCaHWEe, HU3MEPEHUE, BBIABUIKCHUE
TUTIOTE3, MPOBEJICHUE SKCIIEPUMEHTA);

* OBJIQJICHHE YyMEHUSIMU OOpadaThiBaTh JaHHBIE HKCIEPUMEHTA, OOBSICHATH
MOJIYYCHHBIC PE3yJIbTAaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXAy (U3HUECKUMU
BEJIMYMHAMU B HAOJII0Ia€MOM SIBJICHUH, JIENATh BHIBOIBI;

* (dopmupoBaHHe yMeHHUs pemarh (U3NYECKUe 3a7add pPa3HbIX YpPOBHEU
CJIO)KHOCTH;

* pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTE B mpolecce NMpuoOpeTEeHUs: 3HAHUK C HMCIOJB30BAHHEM Pa3TUYHBIX
UCTOYHUKOB MH(OpPMAIIMU M COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTUI; YMEHUMN
dbopmMynIupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO TIO3WIIMIO TI0 OTHOIIEHUIO K
busnueckoii nHGoOpMaIuK, OTydaeMOn U3 Pa3HbIX HCTOYHUKOB;

* BOCIIUTAHKUE YyBCTBA TOPJOCTHU 32 POCCUICKYIO (DU3NYECKYIO HAYKY.

Oco0eHHOCTBIO (POPMUPOBAHUST COBOKYIMHOCTH 3a7a4 HU3y4eHUsS (PUMKH s
CUCTEMBI  cpemHero  mpodeccuoHadbHOTO  OOpa3oBaHMS — 3aKJIIOYAeTCsl B
HEOOXOJMMOCTH peann3aiui npodeccCuoHaIbHON HAMPaBIECHHOCTH PEIIaeMbIX 3a/1ad,
y4é€Tta 0COOCHHOCTEH cephl NeATeIPHOCTH OYAYIIUX CIECIUATUCTOBR.

OcBoenue kypca O/l «Duznkay npeamnojgaraetT peuieHue cleyonmx 3a1au:

* npuoOpeTeHre 3HaHUM O (QyHAaMEHTANbHBIX (U3UUECKUX 3aKOHAX, JIeKAIIUX
B OCHOBE COBPEMEHHOW (PU3MYECKOM KapTUHBI MHpa, MPUHLUINOB JACHCTBUS
TEXHUYECKUX YCTPOMCTB W MPOM3BOACTBEHHBIX IPOIECCOB, O HaMOOIEe BaXKHBIX
OTKPBITUAX B 00JacCTH (DM3HMKH, OKA3aBIIUX OIPECISIONIee BIMSHUE HA Pa3BUTHE
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TEXHUKHU U TEXHOJIOTHH;

* MOHUMaHue (U3MUECKOUW CYIIHOCTH SIBJICHUH, MPOSBISIONIMXCS B paMKax
IIPOU3BOICTBEHHOM JI€ATEIBbHOCTH;

* OCBOCHHE CMOCOOOB HCIONB30BAHUS (PU3UUECKUX 3HAHUN IS PEIICHUSA
MPAKTUYECKUX ¢ TPOPECCUOHANBHBIX 3a7ad, OOBICHEHUS SBICHUM MPUPOIBI,
MPOU3BOJICTBEHHBIX M  TEXHOJOTUYECKUX MPOIECCOB, MPUHIMIOB JICHCTBUS
TEXHUYECKUX NPHOOPOB M YCTPOWCTB, OoOEcreueHus] 0€30MacHOCTH MPOU3BOACTBA U
OXpaHbl IPUPO/IBI;

* (hopmupoBaHre YMEHUHN peliaTh Y4eOHO- MPAKTUYECKUE 3a/1aul (PU3UYECKOTO
coJiepkaHus ¢ y4€ToM npodecCuoHaIbHOM HAPaBIEHHOCTH;

* MPUOOpETEHNE OMbITA MMO3HAHUS U CAMOINO3HAHMS; YMEHUIM CTaBUTh 3a7a4M U
pemaTh npoodsieMbl ¢ Y4ETOM MpodhecCHOHANTBHON HANIPaBICHHOCTH;

* popMupOBaHUE YMEHHI UCKATh, aHAIM3UPOBATh U 00padaThIBaTh (HPU3UIECKYIO
nH(popMaIuio ¢ y4€ToM mpodecCruoHaIbHON HAMPaBICHHOCTH;

* TIOJIFOTOBKA 00YyYaroMXCsl K YCIEIIHOMY OCBOEHHIO TUCUHUILIMH U MOIYJIEH
MPO(PECCUOHAIBHOTO IUKJIA: (OPMUPOBAHUE Y HUX YMEHHHA U ONbITa JAESTEIBHOCTH,
XapakTepHbIX Uil mpodeccuil / MOMKHOCTEH CHyKalllMX WIK CHEUUATIbHOCTEH,
MOJIy4aeMbIX B TPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3ALUSAX;

* IOJITOTOBKA K (DOPMUPOBAHUIO OOIIMX KOMIETEHIIMI Oy IyIlIero CrennagucTa:
caMmoo0Opa3oBaHUs, KOMMYHUKAIIMHM, COTPYJAHHYECTBA, MPHUHSATUS pEIICHUH B
CTAHJApTHOM W  HECTAHJAPTHOM CHUTyalUsX, MPOCKTUPOBAHUS, MPOBEIACHUS
busznueckux u3MepeHui, d3PHEeKTUBHOTO U OE30MaCHOTO HCIOIB30BAHUS PA3TUUHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOJIEHUS TMpaBWJI OXpaHbl Tpylda IMpu padbore ¢
busznueckumMu prudopamMu U 000PYTOBAHUEM.

B pesynbTaTe 0CBOCHHUS TUCIUTIITUHBI 00YYaAIOIIUNACS JOJDKEH 3HATD.

* CMBICJI MOHATUN: (PU3UYECKOE SIBJIEHUE, TUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICCTBHE, 3JEKTPOMArHUTHOE I0Jie, BOJHA, ()OTOH, aToM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3TYyUEHUS;

* cMbICHT (PU3UYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHJia, UMITYJIbC,
paboTa, MEeXaHWYEeCKasl SHEPrus, BHYTPEHHsSISI SHEPrus, aOCONIOTHAs TeMIeparypa,
CpelHssl KMHETWYECKas DSHEpPrusi YacTULl BEIeCTBa, KOJWUYECTBO  TEIJIOTHI,
3JIEMEHTAPHBIN JIEKTPUUYECKUN 3apsifl;

* CMBICT (PU3MYECKUX 3aKOHOB KJIACCUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHUs HSHEPruu, MMIIyJbCa M  DIJIEKTPUUYECKOrO  3apsja,
TEPMOJIMHAMHUKH, DJIEKTPOMArHUTHOU UHIYKITHU, (OTOdPdEKTa;

* BKJIAJl POCCUHCKHX M 3apyOEKHBIX YUCHBIX, OKA3aBIINX HANOOJIbIIIEE BIUSHUAC
Ha pa3BUTHE (PU3NKH;

B pe3ynbTaTe 0CBOCHUS TUCUUILIUHBI 00YYaIOIIUNACS TOJKEH YMETh:

* MPOBOJIUTH HAOJIOACHUS, TIFITAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI,

* BBIJIBUTATh TUMOTE3bI U CTPOUTH MOJICIIH,

* IPUMEHSATH MOJIyYCHHbIEC 3HAHUS 110 PU3UKE ISl OOBSICHEHUSI pa3HOOOPA3HBIX
(bu3UYECKUX SIBJICHUN U CBOMCTB BEILIECTB,;

* MPAKTHUYECKHU UCTIOJb30BaATh (PU3NUECKHE 3HAHUS;

* OIIEHUBAThH IOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(GOPMAIIHH;



* HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS JJIs PEIICHUs TPAKTUYECKUX
3a/a4 TIOBCETHEBHOM JKM3HM, oOOecreueHus: Oe30MacHOCTH COOCTBEHHOW IKU3HH,
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U OXPAHbI OKPYXKAIOLLEH CPEIbI.

* ONHCHIBaTh M OOBACHATH (hU3MUECKHUE SIBICHUS M CBOMCTBA TEJ: CBOWCTBA
ra3oB, JKHUJKOCTEH M TBEPJBIX TEI; AIEKTPOMAarHUTHYIO HHIYKIHIO, pacpOCTPAHEHUE
AJIEKTPOMATHUTHBIX BOJH; BOJIHOBBIE CBOMCTBA CBETAa; W3JIyYEHHE W IOTJIOLIECHUE
cBeTa aToMoM; PoTodPPEKT;

* OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHIL;

* JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAJIbHBIX JaHHBIX;

* NPUBOAMUTH NPUMEPHI, MOKA3BIBAIOLIUE, UYTO: HAOJIIOJEHUS U SKCIEPUMEHT
ABJISIFOTCS. OCHOBOW JUIS BBIJBMIKEHUS THMIIOTE€3 M TEOPHUH, IO3BOJISIOT IIPOBEPUTH
UCTUHHOCTh TEOPETUUYECKUX BBIBOJOB; (HU3MYEcKass TEOpHUs JaeT BO3MOKHOCTb
OOBSICHATh M3BECTHBIC SBJICHMS MPHUPOABI U HayuyHble (DaKThl, MpEACKa3bIBaTh ELIE
HEU3BECTHBIC SBJICHHUS;

*[PUBOJUTH TIPHUMEPHI MPAKTHYECKOTO HCIOIb30BaHUS (DU3NYECKUX 3HAHUI:
3aKOHOB MEXAHHMKHU, TEPMOJUHAMUKHU U JIEKTPOJAMHAMUKHA B SHEPreTHKE; PA3IMUHBIX
BHUJIOB 3JIEKTPOMArHUTHBIX W3JIyYEHHU I Pa3BUTUS PAgUO M TEICKOMMYHHUKALUM,
KBaHTOBOW (PM3MKH B CO3AAHUHU SIIEPHOM SHEPTETUKH, J1a3€POB;

* BOCIIPMHMMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUI CAaMOCTOSATEIbHO OLICHUBATh
uHpopMaluio, cojepxamytocs B coobOmeHusix CMU, WurtepHere, Hay4HO-
HOMYJISIPHBIX CTaThsX.

* IPUMEHSTH MOJYYECHHbIE 3HAHUS JIJIs pelIeHHs] (PU3NUECKUX 3aj1ay;

* OIpenensaTh Xapakrep (U3MUECKOro Impouecca Mo rpaduky, TaduIe,
dopmyure;

* U3MEPATH psAl GU3NYECKUX BEIMYUH, MPEACTABIISAS PE3yiIbTaThl U3MEPEHUH C
YYETOM UX MOTPENTHOCTEMN.



1.2.2. lnanupyemblie 00pa3oBaTe/bHbIe Pe3yabTAThI

B pamkax mnporpaMmsbl

y4eOHOM  JAUCITUTIIIUHBI

O6y‘{aI-OHII/IMI/ICH CIcaAyromux pe3yjabTaTOB:

IIaHUPYETCA OCBOCHHC

Kon u HammMeHnoBanue

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

qmpMpreMb“IX JInyHOCTHBIE: MeranpeamerHsie: IIpeamerHble:
KOMIIeTEeHIUI
OK 01 Bgeibupars | JI.1. Pazsutue | M.1.Ucnonw3oBanue | Il.1.DopmupoBanue
CIOCOOBI pelIeHUs | YyBCTBA TOPJOCTH U | pa3JIMYHBIX  BMJIOB | IPEJICTABICHUN O pOIU U
3a1a4 YBaKEHUSA K | IO3HABATEJIbHON MecTe buzuku B
npodeccnoHaTbEHOM HCTOPUU U | ICSITENBbHOCTA  JUIS | COBPEMEHHOM HAay4YHOH
NEeSATEIbHOCTH JOCTHKEHHSIM peuieHus KapTUHE MHpA; MTOHUMaHUeE
IIPUMEHUTEIBHO OTEUYECTBEHHOM ¢usnveckux 3amady, | pusmueckon CYLIHOCTHU
pa3InYHbIM ¢bu3nueckoil Hayku; | IpUMEHEHUE Ha0JII0/1aeMBIX BO
KOHTEKCTaM; ¢busnveckn OCHOBHBIX METOJIOB | BceneHHOW SBICHUH, pOJIH
rpaMOTHOE MO3HAHUS ¢uszukn B (popmMHpOBaAHUHU
MIOBE/ICHNE B | (HaOmroeHus, Kpyrosopa u
npoeCCHOHATFHON | ONHMCaHus, (byHKINOHATHHOM
NEeSATEIbHOCTH U | U3MEpEeHus, IPAaMOTHOCTH 4eJIOBEKa Jisi
OBITY IPU | OKCIIEpUMEHTA) JUIS | PELCHUS MIPaKTUYECKUX
oOpaileHuu C | u3yuyeHus 3a1a4
npubopamu U | Pa3IMYHBIX CTOPOH
YCTPOHCTBAMHU OKpY’Karoleu
JIEACTBUTEILHOCTH
OK 02 Ucnons3oBate | JI.2. T'otoBHOCTH K | M.2.Pa3zButune I1.2.DopmupoBaHue
COBPEMEHHBIE MIPOJOJIKEHUIO UCIIOJIb30BaHUs OCHOBOIIOJIararox
CpelcTBa IOUCKa, o0Opa3oBaHUs U | OCHOBHBIX buznuecKkux MOHATHUH,
aHaiu3a u MOBBIIIEHUS MHTEJJIEKTYaJIbHBIX | 3aKOHOMEPHOCTEH, 3aKOHOB
UHTEpIpeTaun KBAIM(pHUKAIIMK B | ONEparHii: U TEOopHuii; YBEPEHHOE
nHpopmanuu, u n30paHHON MIOCTAHOBKM 3a/lauM, | UCIOJIb30BaHUE (PU3NUECKON
MH(pOPMalOHHbIE npodeccuoHaIbHON | (opMyTUpOBaHUS TEPMHUHOJIOTUU "
TEXHOJIOTUH ISt JeSITeIbHOCTH U | TUIIOTE3, aHAJIW3a U | CHMBOJMKU
BBITIOJTHEHUS 3a/1a4 00BEKTUBHOE CHUHTE3a, CPABHEHMS,
npo¢ecCuOHAITBHON OCO3HaHUE posin | 06001IeHN S,
NESTENBHOCTH; ¢buznveckux CHUCTEMATHU3ALINH,
KOMITETEHIINH B | BBISIBJICHUS
9TOM; IPUYUHHO-
CJIEICTBEHHBIX
CBSI3EH, MOMUCKA
aHaJIOT OB,
(bopmyarpoBaHus
BBIBOJIOB JUTSE
U3Y4YECHHUS
Pa3IUYHBIX  CTOPOH
(buznuecKkux
00BEKTOB, SBJICHHI
U TpOIECCOB, C
KOTOPBIMH
BO3HUKAET
He00XO0INMOCTh
CTaJIKUBAaThCS B




OK 03 IInanupoBats u
peaTn30BBIBATH
coOCTBEHHOE
npodeccroHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,

MPEINPUHIMATEIBCKY
10 JICATEIBHOCTh B
npodeCCHOHATLHON
cdepe, HCIOIB30BATH
3HaHUS o
¢duHaHCOBOU
IPaMOTHOCTH B
pa3In4HBIX
KU3HCHHBIX
CHUTYaIHSIX;

OK 04 DddexruBno
B3aUMOJICHCTBOBATh U

paboTaTh B
KOJUIGKTUBE u
KOMaH/I¢;

OK 05 OcyuiecTBusiTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO
roCy/1apCTBEHHOM
SI3BIKE Poccuiickoit
Qdenepaii ¢ y4eTOM
0COOCHHOCTEH
COIIUATILHOTO u
KYJIBTYPHOTO
KOHTEKCTA;

OK 06 IlposBusirs
Ipa)IaHCKO
MaTPHOTHIECKYIO
MMO3HUIIUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
IMOBEJEHNE Ha OCHOBE
TPaIUIINOHHBIX
00I11eY€eI0BEYECKUX
IICHHOCTEH, B TOM
qyucie c Y4eTOM
rapMOHH3AIUU
MEKHAIMOHAIBHBIX |
MEXKPEITUTHO3HBIX

Ha

JI.3.Pa3zButueymenu
s UCIIOJIb30BATh
JOCTUKCHUS
COBPEMEHHOM
¢usnyeckoil Hayku
u (bU3UIECKUX
TEXHOJIOTHI Inie:
MOBBILIECHUS
COOCTBEHHOTO
MHTEJIEKTYaJIbHOTO
pa3BHUTHS B
BBIOpaHHOM
npodeccrnoHabHOI
JeSITeIbHOCTH

J.4. YmMmeHue
CaMOCTOSTENHHO
JIOOBIBaTh HOBEIC
TUTS ceds
(du3nyecKre 3HAHUS,
UCIIOJNB3YS IS
3TOrO0  JIOCTYIHBIC
HCTOYHUKHU
nH(pOpMAIHH;
JL.5.YMeHue
BBICTPanBaTh
KOHCTPYKTHUBHBIE
B3aMMOOTHOIIIEHHS

B  KOMaHjae IO
peleHuo  o0mmx
3ajad4;

J1.6. Ymenue
YIOPaBJIATH  CBOEH
MMO3HABaTEeILHOMN
JIeSITEIbHOCTHIO,
MTPOBOIUTH
CaMOOIICHKY YpPOBHS
COOCTBEHHOTO
HMHTEJUIEKTYaTbHOTO
pa3BHUTHS

npodeccroHabHOM
chepe
M.3.Pa3Butueymenu
s TCHEPHUPOBAThH
UM W OIPEICIATh
CpencTBa,
HE0OX0TMMBIC
WX pean3aiuu

JJIA

M.4.ymenue
UCII0JIb30BaTh
pa3nu4HbIe
UCTOYHUKHU
HOJTyYEHUS
(buzndeckoi
UHpOpMauy,
OLIEHUBATh ee
JIOCTOBEPHOCTb;

M.S. yYMEHHE
aHAJIN3UPOBATh "
IpEeACTaBIATh
nH(pOpMaIIUIO B
pa3INYHbIX BUAAX;

I

M.6.ymenue
nyOJIUYHO
MPEICTABISATh
pe3yabTaThI
COOCTBEHHOTO
UCCIIeIOBaHMUS,

BECTH  JIUCKYCCHH,
JOCTYITHO U
TapMOHUYHO COYeTast
coJiepKaHue u
(hopMbI
MPEICTABIIEMOM
nHpopmanuu;

I1.3.®opmupoBanueBiaieHl
s OCHOBHBIMH METOJaMHU
HAY4YHOT'O MIO3HAHUS,
HCIIOJIb3YEMBIMH B (DU3HKE:
HaOJIIOICHUEM, OIIMCAHUEM,
HU3MEpEHHUEM,
IKCIECPUMEHTOM

I1.4.Ymenuss oOpabaTbiBaTh

PE3yJIbTAThI H3MEpPEHHH,
OoOHapyXHBaTh 3aBUCUMOCTH
MEKITY bu3nUECKUMHU
BEIMYMHAMH, OOBSICHSITD

IMOJIYYCHHBIC PE3YJIbTATbl U
J€J1aTh BBIBOJBI,

I1.5.ChopmupoBaHHOCTH
YMEHHMsI penaTh GU3nYecKue
3a/1a4u;

I1.6.ChopmupoBaHHOCTH

yYMEHUs MIPUMEHSTh
MONyYCHHbIC 3HAaHUS  JUIS
OOBSICHEHUS yCIOBUI
MIPOTEKAHUS buznyeckux
SIBJIEHU B NpUpoJE,
npodeccuoHanbHOM chepe u
st TIPUHATHS

MIPAKTUYECKUX pEIICHUN B
[IOBCEIHEBHOM KU3HHU,




OTHOIIICHUH,
MPUMEHSTh CTaHAAPTHI
AHTHUKOPPYIIIUOHHOTO
MIOBE/ICHHS,

OK 07 ConeiicTBoBaTh I1.7.ChopmupoBaHHOCTH
COXPaHCHHIO COOCTBEHHOW TO3UIUKM TIO
OKpYXKaroIel Cpessl, OTHONICHUIO K (UBNYECKOM
pecypcocOepexeHuIo, uHpOpMAIIMY, TOTYyIaeMOM
MPUMEHSITh 3HAHUS 00 U3 pa3HbIX UCTOYHUKOB.
W3MEHCHHH KJIMMAaTa,
MIPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BbIUATHBIX
CUTYaITUsX;

MK 3.2
Opranu3oBbIBaTh u
OCYIIECTBIISTh
IKCILTyaTaIUIo
OCCIMIIOTHBIX
BO3TYIITHBIX CYyIIOB
CMCLIAHHOTO THIA, B
TOM YHCIIE B OCOOBIX
YCIOBHAX M  OCOOBIX
CIIy4asix B TIOJIETE.

1.2.3. JIn4HOCTHBIE Pe3yJIbTATHI PeaTu3aluy NPOrpaMMbl BOCITUTAHUS

JIP 2 IIposBastomuil akTUBHYIO TPaXAAHCKYIO TTO3HULNIO, IEMOHCTPUPYIOLIUN
IPUBEPKEHHOCTh OpPUHIMIIAM YECTHOCTH, IIOPSIIOYHOCTH, OTKPBITOCTH,
DKOHOMMYECKH AKTHBHBIM M YYacCTBYIOIIMH B CTYJECHUYECKOM W TEPPUTOPHUAIBHOM
CaMOYIIPaBJIEHWH, B TOM YHCII€ Ha YCJIOBHUSX J0OOpPOBOJIBYECTBA, MPOTYKTUBHO
B3aUMOJICUCTBYIOIIMI M YIACTBYIOIINHI B ACSITEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIUH.

JIP 4 IlposBasrommii ¥ AEMOHCTPUPYIOIIMN YBaXXEHHE K JIIOASAM Tpy[Ia,
OCO3HAIONIUH IEHHOCTh COOCTBEHHOTO Tpyna. Crpemsmmiicss K (OpMHUPOBAHUIO B
CETEeBOM cpeie JIMYHOCTHO M MPOQPECCHOHAIBHOIO KOHCTPYKTHUBHOIO «IM(PPOBOrO
caena.

JIP 23 IlomydyeHue oOyYaromuMUCS BO3MOXKHOCTH CaMOPACKPBITUS W

caMopcain3anusda JUIHOCTH.




JIP 30 OcymiecTBifomuid MOUCK W HUCHOJb30BaHHWE HWH(OpPMALIUH,
HE00X0IUMOM s 3¢ HeKTUBHOTO BBIMIOJTHEHHSI ~ pas3MUYHBIX  3ajad,

HpO(I)eCCHOHaJIBHOFO " JINYHOCTHOI'O PAa3BUTHAI.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bupa yueOHoi1 padoThI Qobvem uacos

MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 180
Oo0s13aTesibHAS ayIMTOPHAA y4eOHasi Harpy3Ka 146
(Bcero)
B TOM YUCJIE!

Jlexiun, 112

nabopaTopHbIE pabOTHI 34

KOHTPOJIbHBIE pa0OTHI -
CaMmocrosiTe/ibHast pa0doTa 00y4Yaro1erocs -
(Bcero)
IIpoMeskyTOYHAsI aTTECTANMS 34

Hrorosas arrecranus B popme ycTHOro 3k3amena (1, 2 cemectp)




2.2. TemaTnyeckuii IJIaH U cojepxkanue yueOHou qucuunianubl (YII)
2.2. TemaTnueckuii nJiaH u coaep:xxanue yueonoi aucuumimuasl OY /1. 11OU3UKA

HaumenoBanue pa3jaesioB Coaep:xxanue yueOHOro MaTepuaJia, JjadopaTopHbie U O0beM yacoB | DopmupyeMmble 001IHE U
U TeM NPaKTH4YecKue padoThbl, HHAMBUAYAJIbHBIA NPOEKT (eciu npodeccHoHaAIbLHbIE
npeoycmompert) KOMIIETEHIIUH
1 2
3 4
BBenenune
Coaep:xanue yueOHOro MaTepHaJia: 2
Ouznka — QyHgaMeHTanbHAsS Hayka O Tpupoje. EcrecTBeHHO -
Ddu3nkKa 1 MeTobl HAay4YHbIH METOJ  TO3HAHUS, €ro BO3MOXHOCTH U  TPaHMIIBI
HAYYHOTI'0 MO3HAHUS MPUMEHUMOCTH. OKCIEPUMEHT U TeOopusi B Tpollecce TMO3HAHUS
npupoabl. MonenupoBanue QpU3NYECKUX SBICHHUN U TporeccoB. Porb

OK 03, OK 05; JI.1.-JL.6.;
M.1.-M.6.; [1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

OKCIIEPUMEHTA U TCOPHH B IpoIlecce TO3HaHMs MpUpoabl. Du3mdeckas 9
BennurHa. Ousndeckue 3aK0HbL. [ paHHIIbl IPUMEHUMOCTH (PU3UIECKIX
3aKkoHOB U Teopuid. [Ipuniun coorBercTBusa. [loHsTHE O U3HUECKOI
kapTuHe wmupa. [lorpemHoCTH u3MEpeHHi (QU3NYECKUX BEITUYHH.
3Hatte£me dusuxu npu oceoenuu npogheccuii CI10 u cneyuanonocmei

CIIO.
Pazgen 1. Mexanuka 14
Tema 1.1. Tema Ne 1.1.1 Mexanndeckoe IBUKEHHE U €T0 BHIbI.
OCHOBBI KHHEMAaTHKH Conep:xxanue yueOHOro MaTepuaJia:
MarepuanbHas Touka. CkansapHvle U 6eKMOpHule  (husuyecKue 5

genuuumbl.  OTHOCHTENBHOCT MEXAHHUECKOTo JIBIKeHMs. CHcTeMa
orcueta. [lpunnun ortHocutenbHOocTH [amumnes. CrnocoOwl omucaHus
newxkeHus. Tpaexropus. Ilyte. [lepemenienne.

Tema Ne 1.1.2 Buasb! 1BuskeHusi (paBHOMEpPHOE, PABHOYCKOPEHHOE)
U X rpadguyecKoe onucaHue. 2
Coaep:xanue yueOHOro MaTepHaJia:

PaBHoMepHOe npsmosinHerHoe JBHXeHHe. CKOpOCTh. YpaBHEHHE

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




JBHXKXCHUA. MrHoBeHHas M cpeaHsaAa CKOPOCTH. HOCTYJ'IaTBI TCOpUHU
OTHOCUTEILHOCTU. (OCHOBHEIC CICACTBUA U3 I1OCTYJIAaTOB TCOPUU
OTHOCHUTCIIBHOCTH. YCKOPGHI/IC. HpHMOHI/IHefIHOG JABHKXCHHEC C
MMOCTOAHHBIM YCKOPCHHUCM. I[BI/I)KGHI/IC C MNOCTOAHHBIM YCKOPCHUCM
CBO60,I[HOFO nmaacHus. Z[BI/I)KeHI/Ie TCI1a, 6pOH_IeHHOFO moa yriioMm K
TOPU3O0HTY. PaBHOMepHOC ABWIKCHUC TOYKHU IO OKPYKHOCTH, YIJIOBas
CKOPOCTh. L[eHTpOCTpeMI/ITeJILHOC YCKOpPCHHUC. Kunemaruka abCOJIFOTHO
TBCPAOro TCJa. HpI/IMeHeHI/Ie 3aKOHOB KMHCMATHWKU K PCIICHHWIO 3a7a4.

Tema 1.2
OcHOBBI JMHAMUKH

Tema Ne 1.2.1 OcHoBHAad 327292 JHHAMHAKH.

Copaepxxanue yueOHOIro MaTepuaJa:

Cuia. Macca. Ilpunuun cynepnosuuuu cui. Ilepbliii 3akoH HbroToHa.
Bropoii 3akon Hetotona. Cuisl B ipupoje. Tperuii 3akoH HeroToHa.

Tema Ne 1.2.2 /IBuskenue noj AeiictBueM CUJI YIPYTOCTH U TPEHMUSI.
Copepxxanue y4eOHOro MaTepuaJa:

Cunv mpeHuﬂ.4 Cunsl ynpyroctu. 3aKkoH BCEMUPHOTO TArotenus. Cumna
TSKECTM W Ccuila BceMupHoro TtsaroteHus. IlepBas kocmuueckas
CcKOpocTh. [IBrmxkeHue muanetr n Manbix Ten CoiaHeuHOU cucremsl. Bec.
ONIEMEHTHI PEISTUBUCTCKON TMHAMUKH.

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

Tema 1.3
3aKOHBI COXpaHeHUs

Tema Ne 1.3.1. 3aKkoH coxpaHeHHsI MMITYJIbCA.

Copepxxanue y4eOHOro MaTepuaJa:

Nmnynec Tema. Mmmynsc cuibl. 3aKOH COXpPAHEHMsI MMITYJIbCA.
PeaxkTtnBHOE ABIKEHME. Perrenne 3agad.

Tema Ne 1.3.2 3akoH coXpaHeHHsI MOMEHTAa HMITYJIbCA.

Conep:xkanue yue0OHOro Mmarepuasa:

3aKOH COXpaHCHHs MOMEHTAa WMIyIbca. Mexanuueckas paboma u
mowHocme. Pemenue 3anad. Kunemuueckas suepeus. Ilomenyuanvhas
SHepeus. 3akom coxpamenus mexamuueckoii suepeuu. PaGota cuibl
TSOKECTH W cuibl ynpyroctu. KoHcepBatuBHble cuibl. [Ipumenenue
3akon06 coxpanenus.  VICTIONB30BAHME 3aKOHOB MEXAHMKH  JIs
OOBSICHEHUS JIBUKEHMS HEOECHBIX Tel M Ul Pa3sBUTHS KOCMHUYECKUX
HCCH@I[OBaHHﬁ, T'paHUllbl TPHUMCHUMOCTH KJIACCUYECKOM MEXaHHUKH.
IIpakmuueckoe npumenenue ¢huuueckux 3HAHUL 6 NOBCEOHEGHOU

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; T1.1.-L.7.; JIP2,
TIK 3.1J1P4, JIP23, JIP30
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JHCUBHU OISl UCNONB30BAHUSL NPOCMBIX MEXAHUIMO8, UHCMPYMEHMO8,
*
MPAHCHOPMHBIX CPEOCME.

Tema 1.4 Tema Ne 1.4.1 PaBHoBecue TeJ1. 3a4eT o pasaeny «MexaHHUKa». OK 01-OK 07; JI.1.-J1.6.;
CraTtuka Copaepxxanue yueOHOro MaTepuaJa: 2 M.1.-M.6.; I1.1.-11.7.; JIP2,
Pemrenne 3aga4d no treme «PaBHOBecue Tem». JIP4, JIP23, JIP30
Pasnen 2. Mosekyasipuasi Gu3uKka 1 0CHOBbI TEPMOJINHAMUKH 24
Tema 2.1 Tema Ne 2.1.1 Ocnosnbie nonoxicenus MoNeKyIApHO - KUHEMUUECKOU
OCHOBBI MOJIEKYJISIDHO- | meopuu™ M NX ONbITHbIE 000CHOBAHMS.
KHHETHYeCKOH Teopuun Conep:xxanue yueOHOro MaTepuaJia: 2
ra3os Pa3mepsl u Macca mosekyi u atoMoB. bpoyHoBckoe aBrxkenue. Cuibl 1
SHEPrUsl MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBHSL.
Tema Ne 2.1.2. MoaeJsib neaabHOro rasa.
Coaep:xxanue yueOHOro MaTepuaJia: N OK 01-OK 07; JI.1.-J1.6.;
Cmpoenue 2az3000pa3uvix, HcuoKux u meepovix men. VneanbHbIN Ta3. M.1.-M.6.; T1.1.-11.7.; JIP2,
Haenenue 2aza.* (OCHOBHOE ypaBHEHHME MOJIEKYJSPHO-KUHETHYECKON 1K 3.1J1P4, JIP23, JIP30
Teopun Ta3oB. Pemenne 3amad. Temmeparypa W €€ HU3MEpEHUE. 2
AOCONIOTHBIM  HYJAb TeMmepaTypbl. TepMoaAMHAMHUYEcKas —IIKaja
temneparypbl. CKOpOCTH JBWKEHUS MOJEKYIl M UX H3MEpEHHeE.
N3onpoueccsl u ux rpaduku. I asosvie 3akoHbl. Ypasuenue cocmosanus
uoeanvrnozo 2aza. Monaapnasa 2asoeas nocmoauna. Pewenue 3adau c
NPOQeCccUOHaANbHOU HANPABIEHHOCIbIO.
JlaGopaTropHbie padoThbI:
1. U3yuyenune m3zobapHOro mporecca (onbITHast MpoBepka 3akoHa ['ei- 2
Jloccaka, boiins - Mapuorra)
Tema 2.2 Tema Ne 2.2.1. OcHOBHbIE IOHATHSA U ONpeaeeHNs. BHyTpeHHss
OcHOBBI TEPMOAMHAMMKH | JHEeprus u padora rasza.
Copepxxanue y4eOHOro MaTepuaJa: OK 01-OK 07; IIK 3.1 JI.1.-
BHyTpeHHss HEeprus cucTeMbl. BHYTpEeHHSS SHEPTHs UACATBHOIO rasa. 2 JL.6.; M.1.-M.6.; I1.1.-I1.7.;

Paboma u mennoma xax gopmsl nepedauu swepeuu. Tennroemxocme.
*
Yoenvnaa mennoemxocme. KomnuectBo Temnotel.  Vpasuenue

*

menjioeo2o banauca.

JIP2, JIP4, JIP23, JIP30
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Tema Ne 2.2.2 TlepBblii 1 BTOPOii 3aK0H TEPMOJAMHAMUKH H €0
CTATHCTHYECKOro ucTokoBanue. HeoOparumMocTh TenaioBbIX
NPOLECCOB.

Conep:xanue yueOHOTro MaTepuaJia:

[lepBoe Hauano TepMOIMHAMHKH. AnuabaTHbIM mporecc. [lpunyun
deticmeus mennoeoti mawunsl. KII] mennosozo deucamens.” Bropoe
HAa4yaJl0o  TEPMOAMHAMUKH.  X0I0OUIbHble — MAUIUHDL. Tennoesvie
Osucameny. OXpaHa IPUPOJIBL

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

Coaep:xxanue yueOHOro MaTepuaJia: X
Pewenue 3a0au ¢ npogheccuonanvHoll HaNPABIEHHOCMbBIO.

Tema 2.3
ArperaTHbie COCTOSIHUSA
BelecTsa u (¢asosble
nepexoabl

Tema Ne 2.3.1 HacpllleHHbIEe U HEHACBIIIEHHbIE NAPbI.
Coaep:xxanue yueOHOro MaTepuaJa:

HNcnapenne n xoHneHcanusa. HachleHHBI M HEHACBILIEHHBIN Iap H
€ro CBOWCTBA. AOCOMOMHAA U OMHOCUMENbHAS BIANCHOCb 8030YXd.
[Tpubopbl 1uist ompeaeneHUs BIAXHOCTH BO3AyXa. Touyka pOCHL.
Kunenue. 3aBUCMMOCTH TeMIlepaTypbl KHIEHUS OT JIaBJICHUS.
Kputnueckoe COCTOSIHHE ~ BEIIECTBA. llepecpemwiti nap u eco
UCNONIL308aAHUE 8 MEXHUKE.

Tema Ne 2.3.2 Mozaesb ctpoenus :;kuakoctu. [loBepxnocTtHoe
HATsIZKeHHe U CMaYHBaHue.

Conep:xaHue yueOHOro MaTepuaJa:

XapakTepruCTHKA )KUJIKOTO COCTOSIHUS BellecTBa. [[0BepXHOCTHBIN CIION
KUAKOCTU. OHEPrus IOBEPXHOCTHOTO CJIOS. DBIMKHUH TOPSAJOK.
llosepxnocmuoe namscenue. Cmauueanue. AHenenuss Ha 2panuye
AHCUOKOCIMU C MBEPObIM menom. KanumisipHele siBneHus.

Tema Ne 2.3.3 Moaeab cTpoeHusi TBepAbIX Tel. MexaHnyecKue
CBOMCTBA TBEPAbIX TeJl.

Conep:kanue y4eOHOIro MaTepuaJa:

XapakTepUCTHKA TBEPAOIr0 COCTOSHMS BEIeCTBA. Kpucmaniuyeckue u
amop¢huvle mena. YTUPYrue CBOWCTBA TBEPABIX Tel. 3akoH ['yka.

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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MexaHnueckue CBOMCTBAa TBepAbIX Ten. Ilmactuueckas (ocratouHas)
nedopmarusi.  Koagpguyuenm nunetinoeo pacwupenus. Tennosoe
pacuuperue meepovix men u dscuoxkocmeti. Kosghguyuenm oowémnozo
pacwupenus. Yuem pacwupenus 6 mexuuke. Ilnasienue. Yoenonas
menioma niaenenus. Kpucrammmsanus. [Ipakmuueckoe npumenerue 8
NOBCEOHEBHOU  JCU3HU  (PU3UYECKUX 3HAHULL O CBOUCMEAX 2a308,
orcudKocmeli u meepobix men.

Tema 2.3.4 KontpoabHas padora Nel nmo pasgeny «MoJieky/sipHasi

(pu3MKa ¥ OCHOBBI TEPMOAUHAMHUKI 2
JlabopaTopHble padoThbI:
2. OnpeneneHue BIaXXHOCTU BO31yXa. 2
3.0mpenencane  kodpduIMEHTa  TOBEPXHOCTHOTO  HATSKEHUS 2
KUAKOCTU

Pa3nes 3. DieKTpoAMHAMHKA 34

Tema 3.1 Tema Ne 3.1.1 B3aumoaeiicTBue 3apsisKeHHBIX TeJl. JjleKmpuuecKue
DJIeKTpHYecKoe moje 3apaowr.”
Coaep:xxanue yueOHOro MaTepuaJia: 2
dnekmpuueckue 3apizdbz. Onemenmapuulii 21ekmpudeckuti 3aps0. 3aKoH
coxpanenus 3apsoa. 3axon Kynoua.
Tema Ne 3.1.2 dnexmpuueckoe none.™
Copaepxxanue y4eOHOro MaTepuaJa:
dnekmpuueckas nocmosiHHas. Inekmpuyeckoe noie. Hanpsascennocmo i
L OK 01-OK 07; IIK 3.1 JI.1.-

anekmpudeckoz2o noas. Ilpunyun cynepnosuyuu noneu. Ilposoonuku 6 116 M.1-M.6.: TL1.-IL7.-
anekmpudyeckom  none. Jusnexkmpuxu 8 21eKMpuu4ecKkom — noie. JH;2 HP 4 JIP,23 ' H'P3'O ”
THonapuzayua oudsnexkmpukos. Paboma cun DNEKMPOCMAMULECKO20 2 ’ ’ ’
noas. Ilomenyuan. Pasnocmv nomenyuanos. IKBUIOTEHIUAJIBHBIE
noBepxHOCTU. (836  MeHcOoy HANPANCEHHOCMbIO U PA3HOCIbBIO
NOMEHYUAN08 9NEeKMPULECKO20 noJs. DneKmpoemMKocms.
Konoencamopwi. Coedunenue xonoencamopog 6 bamapero. Onepeusi
3apsANCEHHO20  KOHOeHcamopd. — DHepeus INEKMPUHECKO20  NOIA.
Eounuyer anexkmpoemxocmu. Ilpumenenue Konoencamopos.
JlabopaTopHblie padoThI: 2
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4. OHpe,I[eJ'ICHI/IC BHGKTqueCKOﬁ €MKOCTH KOHACHCATOPOB

Tema 3.2 Tema Ne 3.2.1 3akon Oma 1J151 yyacTKa 1elH.
3aKOHBbI MOCTOSIHHOTO Conep:kanue y4eOHOT0 MaTepuaJia:
TOKAa Vcnosus, HeobxoOoumvle 0n  603HUKHOBeHUSL U NOOOEPHCAHUS
anekmpuueckoeo moxka. Cuna moka u niommocms moka. 3axon Oma
07151 yuacmka yenu. 3a8ucumocme 21eKmpudecKo20 conpomueieHus om 2
Mamepuana, OIUHbL U NIOWAOU NONEPEeUHO20 CeYyeHUsl NPOBOOHUKA.
3asucumocms  I1eKMPUUECKO2O0 CONPOMUBLEHUSL NPOBOOHUKOS OM OK 01-OK 07; JI.1.-J1.6.;
memnepamypuol. Temnepamyphwiii K03 puyuenm CONPOMUBTIEHUS. M.1.-M.6.; I1.1.-I1.7.; JIP2,
Ceepxnpoooumocms. InNeKmpoOBUNCYWAS CULA UCHOYHUKA MOKA. JIP4, JIP23, JIP30
Tema Ne 3.2.2 ITociiegoBaTesibHOE U TapaJlie/ibHOE COeIUHEeHUsA
NPOBOIHUKOB.
Conep:xanue yueOHOIro MaTepuasa: 2
3axon Oma ons noanou yenu. Inekmpuueckue yenu. Ilapannenvrnoe u
nocnedosamenbHoe coeouneHue nposooHuKos. 3axonvl Kupxeoga Q{Zﬂ
y3na. CoeOuneHue uCmoyHUKO8 21eKmpulecKoll dHepeun 6 bamapeio.
Tema Ne 3.2.3 TenmoBoe eiicTBHE JJICKTPHIECKOI0 TOKA.
Conep:xanue yueOHOro MaTepuasa: 9
OJ1C ucrounuka Toka. 3axon [xcoyns — ﬂeﬁug. Paboma u mownocmo
nocmosHno2o moka. Tennosoe oeticmaue moxa.
JlabopaTopHbie padoThI: 5
5. H3ydyeHue 3aKOHOB IIOCJIENOBATEIIBHOIO M  IMApaUIEIbHOIO
COEMHEHUH MPOBOIHUKOB. 5
6. N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHUKA TOKA. 5
7. Onpenienenue yaeabHOro CONPOTHBIICHHS! TPOBOIHUKA.
| cemectp:
MAaKCHMAaJIbHAsl HArpy3Ka: 54
Oos3aTesIbHAsI HATPY3Ka: 54
Jlexnum: 42
JIaDOpaTOpPHbIE 3AHATHS: 12
IIpomexyTouHAast aTTeCTANMS: 18
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Tema 3.3
DJleKTPpUYECKHUI TOK B
Pa3IHYHBIX cpeaax

Tema 3.3.1 Inekmpuueckuit mox 6 nwzynpoeoduukax.*

ConepixaHue y4eOHOro MaTepuasa:

Dnekmpuueckuti MoK 8 Memaiiax, 8 JNeKmpoaIumax, 2a3ax, 8 6axKyyme.
Onekmponus. 3aKoH I1eKmpoau3a @apadefl. Onexmpoxumuieckuti
akeuganeHm. Buovl eazosvix paspsaoos. TepMO3JIEKTpOHHAS IMUCCHS.
IIna3zma.

Tema 3.3.1 CoOcTBeHHasi 1 IPUMeCHAs POBOAUMOCTH.
Copepxanue y4eOHOTro MaTepuaJa:

CobcTBeHHas M IpUMeECHas MPOBOAUMOCTH. P-N mepexon. [Ipumenenue
nonynpo8ooHuxos. I1onynpoeoonukosvie npubopbi. " Pewenue 3aday c
npogheccuonanbHoll Hanpagﬂeﬂﬂocmwo.*

OK 01-OK 07; IIK 3.1J1.1.-
JI.6.; M.1.-M..6.; I11.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Tema 3.4
MarbuuTHoe 1moJjie

Tema 3.4.1 MaruutHoe noJie.

Coaep:xxanue yueOHOro MaTepuaJia:

Bexmop unoykyuu macnumnozo nons. Hanpsowcennocms macnumnozo
noas.” JlelicTBME MarHUTHOIO IOJS HAa NPSAMOJMHENHBIA MPOBOJHUK C
ToKOM. PaboTra mo mepeMeiieHnuio MpoBOJIHUKA ¢ TOKOM B MarHUTHOM
noje. IlpaBuno OypaBumka. [IpaBuio npaBoii pyku.

Tema 3.4.2 Cuja AmMnepa. Pemenue 3agau no teme «Cuia
AMnepa».

Copepxxanue y4eOHOro MaTepuaJa:

BsaumopeiicrBue TokoB. Cuna Amnepa. [lpumenenue cunv Amnepa.*
IIpaBnio npaBoyi J1€BON PyKH.

Tema 3.4.3 [leficTBHe MATHUTHOTO MOJISA HA JIBUKY LY IOCS
3apsKEeHHYI0 YacTHILy.

Conep:xanue yueOHOro MaTepHaJia:

JleticTBre MarHWTHOTO TIOJISI HA BIOKYyIIHicCs 3apsan. Cuna Jlopenya.
Ilpumenenue cunvt Jlopenya. OnpeneneHue yaeabHOTO 3apsiia.
Maenumnvle ceoticmea eewjecmea. Maznumnas npoHuyaemocmes.
Pewenue 3a0au c npogeccuonanvhoil Hanpa@ﬂeHHOCn’IblO.*

*

OK 01-OK 07; IIK 3.1J1.1.-
JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Tema 3.5
JIEKTPOMAarHUTHAsA
HHAYKIHSA

Tema 3.5.1 DiIeKTPOMATHUTHASA UHIAYKIUA.
Conep:xxanue yueOHOIro MaTepuaJa;
~ * v
Henenue snexmpomacHumuol unOykyuu. MarHUTHBIM TOTOK. 3aKoH

OK 01-OK 07; JI.1.-J1.6.;
M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30
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INEKMPOMASHUMHOU ~ UHOYKYUU. [Ipasuno  Jlenya. Buxpegoe
*
9eKmpuiecKoe noie.

Tema 3.5.2 UHAYKTUBHOCTb KOHTYpa (KaTymku). SIBjienune
CAMOMHIYKIHH.

Conep:kanue y4yeOHOIr0o MaTepHaJa:

I/IC unoykyuu 8 08UNCYWUXCsL NPOBOOHUKAX. fBleHue caMOUHOVKYUU.
HUnoykmuenocms. DHepeusi MacHUMHO20 noasi moka. Bzaumocessw
INEKMPUYECKUX U MACHUMHBIX NOAel. IeKmpoMacHUmHoe none.
MaruutHass mnpoHuriaeMoctb. Jlma-, mapa- W (eppoMarHeTHKH.
Peuienue 3a0au ¢ npoQheccuonaIbHOl HANPAGIEHHOCMbIO

Tema 3.5.3 KonrpoJsibHas padora Ne2 no pasaesry
«JIEKTPOTMHAMHUKA))

Pa3nen 4 Kojie0anus M BOJTHBI

12

Tema 4.1
Mexannueckune
K0JIe0AHUSA M BOJIHBI

Tema Ne 4.1.1 Mexanuveckue KoJie0aHusi U BOJHBI.

Copeprxanue y4eOHOro MaTepuaJa:

Konebarenbnoe nemwxkenue. ['apmonunueckue kosnedanus. CBoOOAHBIC
MexaHu4deckue kojedanus. [IpeBpaiienue sHeprun npu KoaedaTeIbHOM
nBukeHHH. CBOOOJHBIE 3aTyXalollue MEXaHWYeCKHe KoJeOaHMUs.
Marematnyeckuii MasTHUK. [IpyXMHHBIM MasATHUK. BbIHYXIEHHBIE
MexaHuuyeckue konebanus. Pe3zonanc. IlomepeuHble U MpOJOJIbHBIE
BOJIHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €0
npumenenue.  UWutepdepenuus, gudpakuus U OOISpU3ALUS
MEXAHUYECKUX BOJIH.

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

Tema 4.2
DJIeKTPOMArHUTHbIE
KOJI€0aHUA U BOJIHBI

Tema Ne 4.2.1 KoJiebaTeabHbIi KOHTYP.

Conep:xaHue y4eOHOro MaTepuaJia:

Csob0o0HbIe 1exkmpomacHumusie Konebanus. Ilpespawenue snepeuu 6
KonebamenvHom  koumype. Ilepuod  c80000HBIX  2IEKMPUYECKUX
Kkonebanuti. MaTeMaTHIecKoe ONMMCAHHE MPOIECCOB B KOIEGATEIBHOM
koutype. @opmyra Tomcona. 3amyxaiowue snekmpomazHummubie
konebanus.*  I'enepamop — Hezamyxarowux — dNeKMPOMASHUMHBIX
Kkonebanuti. Buinyscoennvie snekmpuyeckue konebanus. J|0GPOTHOCTD
KOJIe0aTeIbHOTO0 KOHTYpA.

OK 01-OK 07; IIK 3.1JI.1.-
JL.6.; M.1.-M.6.; IL.1.-I1.7;
JIP2, JIP4, JIP23, JIP30
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Tema Ne 4.2.2 KonjieHcaTop M KATYIIKA B I[N MePEMEHHOr0 TOKA.
ConepixaHue y4eOHOro MaTepuasa:

Emkocmuoe u uHOYKmMu6Hoe CONpOMUGIeHUss NEPEeMEHH020 MOKA.
Axmuenoe conpomugnenue. 3axkon Oma O 21eKMpUYecKol yenu

nepemennoco moka. Paboma u mowHOocmbs nepemenHo20 MOKa. 2
Pesonanc 6 anexmpuyeckoii yenu. Ilepemennwvii mox. I'enepamop
nepemennozco moxa. Tpancghopmamopwel. Toxu evicoxkol uacmomai.
Tonyuenue, nepedaua u pacnpedenenue INeKmpoIHep2Ul.
Tema Ne 4.2.3 J1eKTPpOMArHUTHOE 10J1€ M 3JIEKTPOMAarHUTHbIE
BOJIHBI.
Coaep:xxanue yueOHOro MaTepuaJia:
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH. OIeKMpOMACHUMHOE Noje KaK
0cobblil  6U0  Mamepuul. 3]16Kmp0Ma2HuI11Hbl€ sonnvl.  Ceolicmea 2
NIEeKMPOMACHUMHBIX  BOJIH. Bubparop  T'epma. OTKpBITHIHA
KosebaTenbHbIi KOHTYp. M300perenue paauo A.C. NonossiM. [TonsiTHe
0 paznoCBs3H. Hpuamum pPaZUOCBSI3H. Ipumenenue
INEeKMPOMASHUMHBIX 8ONH. Pewenue 3adau c¢ npogheccuonanbHou
HANPABTICHHOCIBIO
JlabopaTopHble padoThbI: 5
8. M3yuenue paboTel TpaHchopmaropa.
Tema Ne 4.2.4 KoutpoabHasi padora Ne3 no pasaeny «Kosaedanus u 9
BOJIHBI»
Paszpen 5. OnTuka 14
Tema 5.1 Tema Ne 5.1.1 CBeT Kak 3JIeKTPOMATHUTHASI BOJTHA. 3aKOHBbI

IIpupona cBera OTpaKeHUs M NMPeJTOMJICHHS CBeTA.
Copnepxxanue yueOHOro MaTepuaJa:
Toueunbli uCTOYHHMK cBeTra. CKOPOCTh pAaCIpPOCTPAHEHMS CBETA. OK 01-OK 05; JI.1.-J1.6.;
3aKkoHBl OTpakeHUs M TmpenomieHus cBera. [lpunuun Ioifrenca. 2 M.1.-M.6.; I1.1.-I1.7.; JIP2,

[Tonmnoe otpaxkenue. JIunzpl. IlocTpoenue uzoOpakeHus B JIMH3aX.
dopmysia TOHKOW JIMH3bI. YBEJIMYECHUE JMH3BL. [71a3 Kak onrhyeckas
cucreMa. Onruueckue npudopsl. Cuna ceema. OcsewéHnocms. 3aKoHbl
oceewyennocmu.” Pewenue 3a0ay c npogheccuoHaAIbHOU

JIP4, JIP23, JIP30
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*

HanpaejleHHoCcmoyio.

JlabGopaTropHbie padoThbI:

9. Onpenenenue nMokasarelis IPeIOMICHHUS CTEKIIa 2
Tema 5.2 Tema Ne 5.2.1 Unrepdpepenuus u nuppakuusa ceera. Aucnepcus
BoJiHoBbIE cBOJiCTBA cBeTa.
cBera Copepxxanue yueOHOro MaTepuaJa:
WuTepdepenmus CBETA. Korepentnocts CBETOBBIX  JIyYEH.
Wntepdpepennst B ToHKMX  IuleHkax.  Kombma — HbroToHa.
Hcnonp3oBanne uHTEppEepeHINH B Hayke M TexHHKe. Jludpakums
cBera. Jludpakius Ha 1eny B napajiesibHbIX Jydax. JudpakunonHas 2
pemerka. Ilonsitue o ronorpaduu. Ilomspuzanusi MONEPEYHBIX BOJH. OK 01-OK 05: TIK 3.1 JL1 -
[omsapusanus cBera. JlBoliHOe Jydenpenominenue. Ilomsapous. 116 M.1.-M ’6 11 1 1 '7 )
Hucnepcust cera. Buael usnyuenuil. Bunel cnektpoB. CrekTpsl H1;2 HP 4 JIP’2 3 ’ H'P3'O "
ucnyckanus. Cnektpbl  noriomeHus.  CHeKTpanbHbBI — aHaJIN3. ’ ’ ’
VYasTpaduoneroBoe W3ITy4YCHHE. Nudpaxpacuoe W3JIy4YCHHE.
Pentrenosckue oyun. HMx npupoma u cBoicrBa.  Illkama
AIIEKTPOMATHUTHBIX M3TyYEHUH.
JlabopaTopHbie padoThbI:
10. OnmnpeneneHne  JIUHBI  CBETOBOH  BOJHBI C  TOMOIIBIO 2
T (PaKITMOHHON PEIICTKH. 2
11. HaGmroieHre CIUIONIHOTO U JIMHEHYAaTOr0 CIEKTPOB.
Tema 5.3 Tema Ne 5.3.1 IlocTyJ1aThl TEOPHH OTHOCHTEJILHOCTH U CJICACTBHA
CneunajbHas Teopust U3 HHUX.
OTHOCHTEJIbHOCTH Copnepxxanue yueOHOro MaTepuaJa: OK 01-OK 05: J1.1.-JL6.-
JIBrxeHune co CKOpPOCThIO cBeTa. IlocTynarel TEOpUH OTHOCHUTEIBLHOCTH 2 M.1.-M.6.- I1 1’_1_[' 7 ) HPi
U CIEACTBUS M3 HUX. IHBapMaHTHOCTH MOXYJSL CKOPOCTH CBETa B o HP;1 3IP23 JI'Pé,O ’
BakyyMe. OHeprusi mokos. CBsi3b MacChl W DHEPrud CBOOOJHOMU ’ ’
YaCTHULIBI.
Tema Ne 5.3.1 KonTposabsHas padora Ne4 no pasaeay «Onrukay 2
Pa3nen 6. DjeMeHTHI KBAHTOBOW QU3HKH 10
Tema 6.1 Tema Ne 6.1.1 'unote3a Il.1anka o KBaHTAaX. 2 OK 01-OK 07; JI.1.-J1.6.;

KBanroBasi onTuka

Conep:kanue y4eOHOT0 MaTepuaJia:

M.1.-M.6.; I1.1.-11.7.; JIP2,
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KBanroBas runore3a Ilnanka. TenmoBoe uznydenue. KopnyckyisipHo-
BOiHOBOM nayanmmsM. Potonsl. ['mnoresa ge bpoisid O BOJHOBBIX
cBoricTBax 4actuil. CooTHoIIeHHE HeompeeneHHocTen I'eizendepra.
JlaBnenue cBera. Xumudeckoe aciictBue cBera. OmnbiThl JleGeneBa u
Bapuiosa. Domosghghexm. Ypasnenue Diinwmetina ons
Gdomosgpgexma. Buewrnuii Gomosnexmpuueckul aghgexm.
Buympennuii  gpomosgpgpexm. Tunwvi gpomosnemenmos. I[lpumenenue
qbomoaqbqbekma.* Pemenue 3amau no reme «KBaHTOBasi ONTHKAY.

JlaGopaTopHble padoThbI:
12. Uzyuenwne sBienus porodrddekra.

JIP4, JIP23, JIP30

Tema 6.2
®dus3uka aToma u
ATOMHOTI'O
sapa

Tema Ne 6.2.1 CTpoenue aToma: IjiaHeTapHasi MoJeJib U MOJ1eJIb
bopa. Ilorsiomenue u ucnyckanue ceera atomoM. KBanrosanue
JHEepPruM.

Copaepxxanue y4eOHOro MaTepuaJa:

Pa3BuTHe B3rIAI0B Ha CTPOEHHME BellecTBAa. Moaenu CTPOECHHUS
aTOMHOTO sijpa. 3aKOHOMEPHOCTH B AaTOMHBIX CIEKTpax BOAOpPOJA.
SAnepnas wmopmens aroma. OmnbiTel J.Pesepdopna. Mogens aToma
Bogopona mno H.bopy. KsanrtoBeie mnoctynatel bopa. Jlazepeu.
PagnoakTuBHOCTE. 3aKOH paguMOaKTHBHOIO pacnaja. PagnoakTuBHBIE
npespauieHus. CrocoObl HAOMIOAEHUS U PETUCTPALUU 3apsHKEHHBIX
yactul. Ddext BaBmioBa - Uepenkoa. CTpoeHHE aTOMHOIO sijpa.
Jlepext Macchl, SHEprus CBSI3U M YCTOWYMUBOCTH AaTOMHBIX SIJIEP.
SAnepusie peakuuu. Hoepras 3Hep2emu1<a.* DHEpPreTUYeCKuil BBIXOJ]
ANEpHBIX peakuuii. VckyccTBeHHas paguoOaKTUBHOCTh. JleneHue
TsoKenbIX saep. llenmHas snepHas peakuus. Ympasisemas ILENHas
peakuus. Anepusiii peaktop. [lomydeHue pagroakTUBHBIX HW30TOIOB U
UX  TpuUMeHeHue. buosornuyeckoe — IEHCTBHE  paJMOaKTUBHBIX
W3JIy4eHHUI. DJIeMEHTapHbIE YACTHIIBI.

Tema Ne 6.2.2 3auet no pasaeny «JeMeHTbl KBAHTOBOMH (pU3MKN»

JlaGopaTropHble padoThbI:
13.M3ydenue TpeKoB 3apsKEHHBIX YacTHUII 10 TOTOBBIM (oTorpadusm.

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

JIP4, JIP23, JIP30

Il cemectp:
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MaKCHMAaJIbHasi HATPYy3Ka:

92

o0si3aTesIbHAsI HATPY3Ka: 92
Jlekuuu: 70
J1abopaTopHbie padoThbl: 22
IIpoMe:kyTOUHasI aTTEeCTALUSA: 16
3aroxa:
MaKcHMaJbHasi HArpy3Ka: 180
Oo0si3aTeibHAasE Harpyska: 146
Jlekuumn: 112
JlaGoparopHblie padoThbI: 34
IIpoMe:kyTouHasi aTTeCTALUSA: 34

*
IIpogpeccuonanvrno opuenmuposanHule d1eMenmsbl COOEPIHCAHUS 8blOENIeHbl KVPCUBOM
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3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCIIUTLIIVHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzanus nporpamMmbl AUCHUIUIMHBI peau3yeTcs B yd. KaOMHeTe (PU3UKH.
O6opynoBanue yuyeOHOro kabuHeTa (Ha OCHOBaHUHU npuKa3za oT 23 aBrycra 2021 r. Ne
590 «O0 yTBep>KIeHUU NIEPEUHS CPEACTB OOYUECHUS U BOCIIUTAHMUS. .. »):

1.  Iudposas naboparopus mo GpuuKe AJis yUUTENS;

2.  Hudposas nabopatopus no ¢pu3uKe s YICHHUKA;

3. Becel TexHMUECKHE ¢ PAa3HOBECAMUY,

4.  Kommekt it 1ab0paToOpHOTO MPaKTUKyMa MO ONTHKE;

5.  Komrmuiekt st 1a00paTOPHOTO MPaKTUKyMa [0 MEXaHUKE;

6.  Kommekr ans nabopaTopHOro MpakTUKyMa 10 MOJIEKYJISIpHOU (pusuke u
TEPMOANHAMHUKHU;

7. KoMruiekt 1uist 17abopaTOpHOIO MPAKTUKYMa I10 AJIEKTPUUECTBY (C
TE€HEPATOPOM);

8.  Kommekr 115 u3ydeHust BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU
(ConmHeYHOM, BETPOBOM 3HEPIUH, OMO-, MEXAHUYECKON U TEPMOAIEKTPUIECKOM
HYHEPTeTUKH);

9.  Ammnepmetp 1a00paTOpPHBIL;

10. BoubT™eTp 1a00paATOPHBIIL;

11. Konopumerp ¢ HaOOPOM KaJIOPUMETPUUECKUX TEJT;

12. TepmomeTp 1a00OpPaTOPHBIN;

13.  KoMmmuiekT ajisi u3y4eHusi OCHOB MEXaHUKH, THEBMATUKU U
BO300HOBJISIEMBIX UICTOYHUKOB SHEPIHH;

14. bapomerp-anepoun;

15. bnox nuTaHus peryJupyeMblii;

16. Be6-xamepa Ha MOJBUIKHOM IIITATUBE;

17.  Bwupaeokamepa njist pabOThI ¢ ONTHYECKUMU TTPUOOpaMH;

18. T'enepatop 3BYKOBOW;

19. T'urpomertp (rcuxpomerp);

20. I'py3 HaOOpHBIii;

21. JImHamMoMeTp NEMOHCTPALIMOHHBINM;

22.  KOMIUIEKT OCY/Ibl IEMOHCTPALMOHHOM C IPUHAJIEKHOCTIMM;
23.  MaHOoMeETp KUAKOCTHOU JIEMOHCTPALIMOHHBIM;

24. Metp 1eMOHCTPaALlMOHHBIM;

25.  MUuKpPOCKOIl 1€MOHCTPALIMOHHBIMN;

26. Hacoc BakyymHubIii KomoBCcKOro;

27. CroauK NoabEMHBIN;

28. lllTaTuB 1eMOHCTPAIIMOHHBIA (PU3HUCCKHUIA,

29. DIEKTPOIUINTKA,;

30. Hablop neMOHCTpPaIMOHHBIN 0 MEXaHUYECKUM SIBIICHUSM;

31. HabGop neMOHCTpaIMOHHBIN 10 JUHAMHUKE BPaIIaTEIIbHOTO

JIBUOKCHUS,



32,

HaGop neMoHCTpaluOHHBIN M0 MEXaHUYECKUM KOJICOAHMSIM;

33. Habop neMoHCTpalMOHHBIN BOJTHOBBIX SIBJICHUI;

34. Benepko Apxumena;

35. Masaruuk Makcsenia;

36. HaGop Ten paBHOTO 00BEMA;

37. HabGop Ten paBHOI MaccChl;

38. TIpubop ayis 1eMOHCTpau aTMOC(HEPHOTO JIaBICHUS;
39. IIpu3ma HaKJIOHSIOMIASICS C OTBECOM;

40. Ppryar neMOHCTpPAIIMOHHBIH;

41. Cocyasl COOOIAONINECS;

42. CrakaH OTIUBHOM JEMOHCTPAIIMOHHBIN;

43. TpyOka HeroToHa;

44. Iap I[Nackains;

45. HaGop neMOHCTpallMOHHBIN MO0 MOJICKYJIAPHON (PU3HUKE U TETIOBBIM
SBJICHUSIM;

46. HabGop neMoHCTpallMOHHBIN 110 Ta30BBIM 3aKOHAM;

47. Halop xanwuispos;

48. TpyOka 15 JeMOHCTpAIUU KOHBEKIIUHU B KUJIKOCTH;
49. [unuHApHl CBUHIIOBHIE CO CTPYTOM;

50. IIlap c xonbIOM;

51. BEBICOKOBOIBTHBIN UCTOYHUK;

52. T'eneparop Ban-nme-I'paada;

53. Jlo3umerp;

54. KamepToHBI Ha PE30HAHCHBIX SIIUKAX;

55.  KowmmekT npuOopoB U MPUHAICKHOCTEH I IEMOHCTPALIUU

CBOMCTB QJICKTPOMArduTHBIX BOJIH,

56. Kowmrmekt npubopoB ajisi M3ydeHus: IPUHITUIIOB pauonpueMa u
paauoIepenauu;

57. KowmriekT npoBoJOB;

58. Maraut nyroodpasHblii;

59. MarsuT nojsI0coBOM AEMOHCTPAIIMOHHBIN;

60. Mammwuna snexkTpodopHas;

61. MasTHUK PIEKTPOCTATUYECKHIA;

27. HaGop mo u3y4eHuto MarHuTHOTO OIS 3eMITH;

28. Halop 1IeMOHCTPAlMOHHBIN 0 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
29. Halop 1eMOHCTPAIMOHHBIN MO MOTYTPOBOIHUKAM;

30. HaGop 1eMOHCTpPalIMOHHBIN 11O MMOCTOSSTHHOMY TOKY;

31. HaGop 1eMOHCTPAIMOHHBIN MO JIEKTPUUECKOMY TOKY B BAKyyME;
32. Halop neMOHCTpalMOHHBIN N0 3JEKTPOIUHAMHUKE;

33. Habop s qeMOoHCTpallud MarHUTHBIX TTOJIEH;

34. HaGop st AeMOHCTpAIUU JICKTPUUECKHUX TTOJICH;

35. Tpanchopmatop yueOHBIIA;

36. Ilamouka cTekJIsIHHA,
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37. Ilamouxa >00HMTOBAS;

38. IIpubop Jlenna;

39. Crpenku MarHUTHBIE HA IITATUBAX;

40. CynTaH 3JIEKTPOCTAaTUYECKUH;

41. IItaTuBBI U30JIUPYIOIIKE;

42. DJEKTPOMarHut pazOOpHBIN;

43. Habop neMOHCTpallMOHHBIN MO0 TEOMETPUUYECKOM ONTHKE;
44. Habop neMOHCTpPaIlMOHHBIN MO BOJIHOBOM ONTHKE;

45.  CrnekTpocKoIl AByXTpYyOHBIN;

46. Habop cniekTpanbHBIX TPYOOK C HCTOYHUKOM MUTAHMUS,
47. VYcraHoBka st u3ydeHus Gpororddexra;

48. Habop neMoHCTpanmoHHbI o noctostHHOM [1nanka;

49.  KoMIUIEKT HarjasiAHBIX MOCOOUH JIJIsl MOCTOSIHHOTO UCTIOJIb30BaHUS;
50. KowmmuiekT noptpeToB i 0popMiIeHHs KaOUHETa;

51. KoOMIUIEKT J1€MOHCTPAlMOHHBIX YYEOHBIX TAOIULI.

[Ipu HamuuuKu HEOOXOAUMOro 00OPYAOBaHUS 3aHATUSA MO (PUBHKE B HEKOTOPBIX
cllydasgX MOTYT IPOBOJUTHCS B HUMEIOMIMXCA B 00pa3oBaTelIbHOM OpraHu3aliu
MaCTEPCKUX WJIU J1abOpaTOpUsIX.

39



3.2 UudopmanuonHoe odecnevyeHue 00ydeHus

Ilepeyens wuUcCHoOJIB3yeMbIX Y4eOHbIX wu3aaHui, WHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JIUTEPATYPbI

1.

OcCHOBHBbIE HCTOYHHUKH:

Jlorsunenko, O.B., ®uszuka + ellpunoxenue : yueOnuk / O.B. JlorBuneHko. —
MockBa : KunoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 371€KTPOHHBIIA.

Msxumes, I'. ., byxosues, b. b., Corckuii, H. H. / Tlox pen. [lapdbentseBoii H.
A. ®msuka. YueObnuk mus 10 xn. - M.: UszmarensctBo «IIpocsemenue», 2019. -
416 c.

Msxummes, I'. §., byxosues, b. b., Uapyrun, B.M. / Ilox pex. [Tapdentreroit H. A.
®uzuka. Yuebnuk g 11 k. - M.: U3narensctBo «IIpocBenienuer, 2019. - 399 c.

JlonoJIHUTe IbHbIE HCTOYHUKMU:
HmutpueBa, B. ®@. ®dusuka s npodeccuii M CHeUaIbHOCTEH TEXHUYECKOIrO
npoduiist: yueOHUK M1 00pa30BaTEIbHBIX YUYPEKIECHUH HAYalbHOTO U CPEAHETO
npodeccuonansHoro obpazoBanusi /| B. ®. [Imutpuena. - 2-e usn., crep. - M.:
N3parensckuit neHTp «Axkanemusn», 2017. - 448 c.
Tpodumosa, T.U., Kypc pusuku ¢ npumepamu pemienus 3aaad B 2-x Tomax. Tom 1
: yueObnuk / T.W. Tpodpumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. — 577 c.
— ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Tekcr :
3JIEKTPOHHBIN.
Tpodumona, T.H., Kypc pusuku ¢ npumepamu pemieHus 3aaa4d B 2-X ToMax. Tom 2
: yaueonuk / T.W. Tpodumona, A.B. ®upco. — Mocksa : KnoPyc, 2022. — 378 c.
— ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Tekcr :
3JIEKTPOHHBIN.
Tpodumona, T.W., ®usuka. Teopus, pemieHue 3aaad, JEKCUKOH. : CIPABOYHOE
uznanue / T.U. Tpodumosa. — Mocksa : KuoPyc, 2022. — 315 c. — ISBN 978-
5-406-09691-8. — URL:https://book.ru/book/943640. — TekcT : 31eKTPOHHBIH.
Tpodumosa, T.W., ®usuka ot A 1o A : cnpaBounoe uzaanue / T.W. Tpopumosa.
— MockBa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371€KTPOHHBIIA.

Ilepeuenn UHTEpHET-pecypcoB:

1. bank 3amganmii PISA EHI - Pexxum moctyma: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas xkomnekuust iudpoBbIX 00pa3oBaTEIbHBIX PECYpCOB. - PexuM gocrtyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

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

5. IImardopma SIKmacc - Pexxum ngocryma: http://www. yaklass.ru;

6. Poccuiickas snekTpoHHas mkosa - Pexum pocryna: http://www.resh.edu.ru/;
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7. ®wusuka.ur - Pexxum goctyma: http://www.fizika.ru;
8. ®UIIN (BIIP 11 knacc) - Pexxum moctyna: http://www.fipi.ru /;
9. DnekTpoHHBIN yueOHUK - Pexxum nocrtyna: http://www.physbook.ru/.
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIIJIMHBI

Koutpoib ¥ omeHka packphIBalOTCS Yepe3 YCBOCHHBIE 3HAHHUS U
npuoOpeTeHHbIE 00YYAIOIMMUCS YMEHHUS, HallpaBJIeHHbIE HA (POPMUPOBAHUE OOIIUX
U npodecCuoHaNbHBIX KoMmmeTeHIi. KoMneTeHuu qoKHBI OBITh COOTHECEHBI C
OpEeIMETHBIMU pe3yJibTaTaMu. J[JI1 KOHTPOJS M OIEHKU pPe3yJbTaTOB OOyUYeHHUS
npernojaBaresib BbIOUpaeT (GOpMBI M METOABl C YYETOM MpodecCHOHATU3AINH

00y4eHHsI MO MPOTpaMMe JUCIUTLIIUHEI.

Konx n nHaumeHnoBanme
(GopMupyemMbIX KOMIIETEHUNI

Pasznen/Tema

Tun oeHoYHbIX
MeponpUSTHIA

OK 01. Beibupats cioco0sl
perieH s 3a1a4
po(heCcCHOHATBHOM NS TeIbHOCTH
NPUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 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;

- (ppoHTANBHBII OMIPOC;

- OIICHKa KOHTPOJIBHBIX
pabor;

- HaOJIOJIeHHE 3a XOIO0M

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHanu3a v

WHTEpIpETAUU HHPOPMAITUH U
WH(POPMAIIMOHHBIC TEXHOJIOTHH
VTS BBITIOJIHEHUS 32144
MpoQecCHOHATIbHON

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. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temnr 6.1., 6.2.

[10 C

BEITIOJTHEHUS
1abopaTOPHBIX padoT;

- OIIGHKAa BBIOJHEHHUS
1abopaTOPHBIX padoT;

- OIICHKA

MPAaKTUYECKUX padboOT
(penieHHusT Ka4eCTBCHHBIX,
pacUeTHBIX,
MpoQeCCUOHATBHO

OK 03. ImanupoBats n
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATENbCKYIO
NesITeTbHOCTD B
npodeccnoHaabHOM chepe,
MCIIO0JIb30BaTh 3HAHUS 1O
(rHAHCOBON TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIHsIx

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

OpPUEHTUPOBAHHBIX
3a1ay);

- OIICHKA
3aJaHNH;

- HAONIOJIEHHE 3a XOIOM
BBLIIIOJTHEHUS
WHTMBUTYTbHBIX
MPOEKTOB U OLIEHKA
BBLIIOJTHEHHBIX

[IPOCKTOB;

- OLIEHKA

BBLIITOJIHEHUS

TECTOBBIX

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJIJICKTHUBE U KOMaH]Ie

Pazgen 1. Temer 1.1., 1.2, 1.3
Pasnmen 2. Temur 2.1., 2.2., 2.3.
Pasnen 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.

TOMaITHUX
CAMOCTOSATCIIBHBIX
pabor;

- HaOJIIOJeHWEe W OIleHKa
peleHus Keic-3amay;

- HaOJIO/IeHHe U OlIeHKa
NIEJIOBOM UTPBI;

- DK3aMEH.
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OK 05. Ocy1iiecTBisiTh YCTHYIO U
MACbMEHHYIO KOMMYHHUKAIIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢ yuerom
0COOCHHOCTEH COI[UAIIBHOI'O U
KYJIbTYPHOTO KOHTEKCTa

Pazgem 1. Temsr 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. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temer 6.1., 6.2.

OK 06. IIposaBisTh rpaxaaHCKoO-
MaTPUOTUUECKYIO MO3UIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE
TPaULMOHHBIX
0011eueI0BeYECKUX [ICHHOCTEMH, B
TOM YHUCJIE C YUYETOM
rapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,
[PUMEHATH CTaHIAPThI
QHTUKOPPYMLUOHHOTO MOBEICHUS

Pazgem 1. Temsr 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., Temn1 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY)KAIOIICH
Cpembl, pecypcocOepexeHHIo,
[IPUMEHSTH 3HAHUS 00
W3MCHCHHUU KJIMMATa, IPUHIUITBI
OepexIIMBOro MPOU3BO/ICTBA,
h¢(heKkTUBHO AeCTBOBATH B
YpPE3BBIYANHBIX CUTYAIUSIX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pasgen 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.

I1K 3.2 OpranuzoBbIBaTh U
OCYILECTBIISATh SKCILTyaTaIUIO
OECIMIOTHBIX BO3AYIIHBIX CY/10B
CMEIIIaHHOTO THIIa, B TOM YHUCJIE B
0COOBIX YCIIOBUSIX U OCOOBIX
CIIy4asX B IIOJIETE.

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