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1. AHHOTAIMS

Pabouas mporpamma yudeOnoi aucturminHabl I1/1.03 dusmka sBISIETCS YacThIO
IPOrpaMMbl MOATOTOBKH CHEIMAIMCTOB CPEAHETO 3BE€HA CPeIHEr0 MpOo(dheCCHOHATBHOTO
oOpazoBanuss mno cneuuansHocT 07.02.01  ApxurekTypa, BXOAUT B  IUKI
0011e00pa3oBaTeNbHOM MOJITOTOBKY U peanu3yeTrcs B 1 u 2 ceMecTpax.

B ocHoBe yueOHON nucuumiiHbl OU3MKa JIEKUT YCTAaHOBKA Ha (hOPMUPOBAHUE Y
0o0y4aeMbIX CHUCTEMbI 0a30BbIX MOHATUN (U3UKKA M TPEICTABICHUA O COBPEMEHHOM
¢u3MYecKo KapTUHE MHUpPA, a TaKKe BbIPAOOTKAa yYMEHUH MPUMEHATH (U3MUYECKUE
3HaHUS Kak B MPO(ECCHOHANBLHOM AEATENBHOCTH, TaK M JUJISl PEIICHUs >KU3HEHHBIX
3aaad4.

MHorue mnoynoXeHus, pa3BUBacMble (U3UKON, pPacCMATPUBAIOTCS KaK OCHOBA
CO3JaHUsl U UCIOJIb30BaHUS MH(DOPMAIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUHI
(UKT) - ognoro u3 HanboJsiee 3HAUMMBIX TEXHOJIOTHYECKUX JOCTUKEHUM COBPEMEHHOM
LUMBHJIA3AIUH.

®uznka AA€T KIOY K MOHMMAHMIO MHOTOYHMCIICHHBIX SIBIEHUM W MPOLIECCOB
OKpPYXaloIero Mupa (B €CTECTBEHHOHAYYHBIX 00JIACTAX, B COLMOJIOTHMH, SKOHOMHKE,
A3bIKE, JUTEparype u 1p.) B ¢usuke (opmMupyrorcss MHOrME BHJBI JIEATEIBHOCTH,
KOTOpbIE MMEIOT METalpeIMETHbIN xapaktep. K HUM B IEpBYIO O4epellb OTHOCATCS
MOJIETTUPOBAHUE OOBEKTOB M IPOLIECCOB, MPUMEHEHUE OCHOBHBIX METOJOB MO3HAHMS,
CUCTEMHO-MH(OPMAIIMOHHBIM aHanu3, (HOpMyJIHpPOBaHHE TUIOTE3, aHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0OOLIEHHE, CUCTEMAaTH3alus, BBIABICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBsI3€H, IOMCK aHAJOroB, YIpaBieHHE OOBEKTaMU U TMpoleccaMu. MIMeHHO »3Ta
JUCLMIUIMHA TI03BOJSIET IIO3HAKOMUTh OOYy4YalolUXCsi € HayYHbIMU METOJaMU
MIO3HAHHUS, HAYYUTh UX OTJINYATh TUIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®uzuka SBISETCA CHCTEMOOOpa3yromMM (AaKTOPOM Ji €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE COAEpIKAHUS
XUMUH, OMOJIOTHH, Teorpaduu, aCTPOHOMUH U CHEUUATbHBIX TUCUUIUIMH (TEXHUYECKas
MEXaHUKa, OJJIEKTPOTEXHUKA, OJJEKTPOHMKA M Jip.). YdeOHas JOUCUHUILIMHA
®dusnka co3MaeT YHUBEpPCAIbHYIO 0a3zy Uisi H3ydeHus oOmenpodeccuoHaaIbHbIX U
CHeUUalIbHBIX JHUCLUMIUIMH, 3aKiajbiBasg (yHAAMEHT MOCJIEAYIOEro OO0y4YeHUs
CTYJE€HTOB.

Obnagast TOTUYECKOW CTPOMHOCTHIO U ONMUPASACh HA IKCIIEPUMEHTAIbHbBIE (PaKThI
yuebHas aucuuiuiniHa Pusuka popmupyeT y oOydaromuxcs MOUIMHHO Hay4YHOE
MHpOBO33peHne. Pu3HKa SABISETCA OCHOBOM YYEHHUs O MaT€pUAJIbHOM MHUPE U PEIIAeT
MPOOJIEMBI TOTO MUDA.

ConepxaHue TUCUUILUIMHBI BKIIOYAET U3yYCHUE CIEAYIOMINX TeM (pa3aesioB):
Mexanuka.

OCHOBBI MOJIEKYJISIPHON (DU3UKH U TEPMOIMHAMHUKH .
DJIEKTPOMHAMUKA.

Kome6anus 1 BOIHBL.

['eomeTpuyeckas U BOJTHOBAs OITHKA.

OCHOBBI CrIeIMAIBHON TEOPUH OTHOCHUTEIBLHOCTH.
KBanToBas n aToMHas pu3HKa.

Noabkwd -



OO6muit 00beM ydeOHOW Harpy3ku IO AUCHUIUIMHE cocTaBimsieT 196 wyacos,
Harpy3Ka BO B3aMMOJICHCTBHHM C MpernojiapaTenem - 178 yacos.

Texkyuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B MPOIECCEe MPOBEACHUS
NPaKTUYECKUX 3aHATHM, OOECIeYMBaeT OIICHMBAHUE XOJa OCBOCHMS JIUCIUILIUHBI.
dopMBI TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIM OMpOC, AOKIa,
BBITIOJTHEHHWE U 3allluTa OOyYarolMMKCS WHIWBUAYAJIbHBIX 3aJaHUM, IPOEKTOB,
WCCJIEIOBAHUM U JP.

dopMa NMPOMEKYTOUHOU aTTECTALIMU - SK3AMEH.



2. OBIIIASI XAPAKTEPUCTUKA YUEBHOM JUCHUIIJINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHENHMAJTHCTOB
CcpeHero 3BeHa

VYuebnas mucuumuivaa [1J1.03 duszruka oTHOCUTCS K TMPOPUIBHBIM JTUCITUTIINHAM
00111e00pa3oBaTeIbHOM TMOATOTOBKM M BXOAUT B COCTaB 00IIe00pa3oBaTeIbHbIX
y4€OHBIX JUCIUTLIINH.

2.2. llesab u IUIaHUpPYeMble Pe3yJbTAThl OCBOCHUS AUCHUIIIUHBI:

Conepxxanue mnporpammbl [1J[.03 @Dusuka HanmpaBlIeHO HAa JIOCTUXKEHUE
CJIEIYIOUIUX LIeJIeH:
— OCBOGHHE 3HAHMN O (YHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPHUHIUIAX,
JeKAIIMX B OCHOBE COBPEMEHHOW (PM3WYECKOW KapTHHBI MHpA; HAnOOJIee BaKHBIX
OTKPBITUSIX B 007acTU (PU3MKH, OKA3aBIIUX OMNPENECIAIONIEe BIUSHUE HAa Pa3BUTHE
TEXHUKH U TEXHOJIOTUH; METOJaX HAYIHOTO ITO3HAHUS TIPUPOIHI;
— OBJAJCHUEC YMCHUSMHU TMPOBOAWTH HAOMIOMCHUS, TUTAHUPOBATh W  BBIOJIHATH
AKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJEIH, MPUMEHATH MOJYYCHHbBIC
3HaHUS 10 (GU3HKE JUIsi OOBSICHEHUS] pa3HOOOPA3HBIX (PU3NYECKUX SBJICHUM U CBOMCTB
BEILIECTB; MPAKTUYECKH UCIIOIh30BaTh (DU3NUECKUE 3HAHMS; OLIEHUBATh IOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU MH(POpMAIIUU;
— pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX ©  TBOPYECKUX
CIIOCOOHOCTEM B Tmpollecce MNPUOOPETEHUsS 3HAHUM U yMEHUM 1o (¢U3UKE C
WCIIOJIb30BAaHUEM  PA3JMYHBIX  WCTOYHMKOB  WH(POPMAIIMM W COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTH;
— BOCIMHTaHHE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHWS 3aKOHOB TIPHUPOJIHI,
MCIIOJIb30BAHUS JTOCTHKEHUN (PU3KUKHN Ha OJIaro pa3BUTHUS YETOBEYECKON IHUBUIN3AIINY;
HEOOXOJAMMOCTH COTPYJHHUYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHEHUS 3ajad,
YBQXUTEIHHOTO OTHOIICHHS K MHEHHUIO OIMOHEHTAa TMpU OOCYXICHUH MpodiieM
€CTECTBEHHO-HAYYHOTO COJIEP)KaHUsI; TOTOBHOCTH K MOPAJIbHO-3TUUYECKOW OIICHKE
WCITOJIb30BAaHUS HAYYHBIX JIOCTH)KCHHH, YyBCTBAa OTBETCTBEHHOCTH 3a 3alllUTy
OKpYXarouen Cpepl;
— HCIIOJh30BaHUE TPUOOPETCHHBIX 3HAHWA W YMEHHUH ISl PEIICHUS MPAKTHYCCKUX
3a/lady MOBCEJHEBHOM JKU3HM, oOecreyeHusi Oe30MacHOCTH COOCTBEHHOM KHU3HU,
PaIMOHAIIBHOTO MPUPOJIOTIONIE30BAHUS U OXPaHbI OKPYXKAIOIMIEH Cpeibl, U BO3MOKHOCTh
MpPUMEHEHUsT 3HAHUW TPU PEIICHWH 3a7ad, BO3HUKAOIIMX B MOCIEAYIONEH
poeCCUOHATILHOM IESITEIIbHOCTH.

OcBoenue coaepkanusa yueOHou aucturumnbl [1J].03 dusuka obecrneunBaet
JOCTIKEHUE CTYICHTAMH CIICAYIOIINX PE3YIbTaTOB:
* TUYHOCMHDBIX:
JI1 - 9yBCTBO TOPAOCTH M YBXCHUS K HCTOPHUH W JIOCTHXKCHHUSAM OTEUYSCTBEHHOM
¢busnyeckol Hayku; (QU3MYECKH TpaMOTHOE TIOBEACHHE B MPodhecCUOHATBHON
JEeSATEeIBHOCTH U OBITY IPU OOpallleHnH ¢ TpUOOpamMu U yCTPOMCTBaMU;
JI2 - roTOBHOCTH K MPOAOHKEHHIO OOpa30BaHMsS M TMOBBIIMICHHS KBaTU(UKAIUU B
n30paHHOM TPOo(EeCCUOHATBLHOM JESITENBbHOCTY U OOBEKTUBHOE OCO3HAHHME POJIH
(bU3MYECKUX KOMIIETEHIINI B 3TOM;



JI3 - yMeHHEe HCHOJB30BaTh JOCTMIKEHMSI COBPEMEHHOW (PU3MUECKON HayKu WU
(¢u3NYECKNX TEXHOJOIMH [UIsi MOBBILEHUS COOCTBEHHOI'O HMHTEIUIEKTYaJbHOTO
pa3BUTHUS B BEIOpAaHHOW TPO(HECCUOHATIBHOM €A TENBHOCTH;

JI4 - yMeHHE CcaMOCTOSITENIbHO J10ObIBaTh HOBBIE JUIsl ce€0sl (pU3MYECKUE 3HAHMS,
UCIOJIb3Ysl 111 3TOT0 AOCTYIHbIE HCTOYHUKY UH(QOpMAIHH;

JIS - yMeHue BBICTpaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMAaHJE IIO
pelIeHnIo O0IIKX 3a/1ay;

JI6 - yMmeHMe YNpaBisATh CBOEW IIO3HABATEIBHOW JEATEIBHOCTBIO, MPOBOIAUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

* MemanpeomMemHuIx.

MI - ucnonb30BaHKWE PA3IUYHBIX BUJOB MO3HABATEIBHOMN NEATEIBHOCTH JJI PELICHUS
buznueckux 3aaad, NPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOMIOACHMUS,
ONMMCaHUsl, U3MEPEHUS, IKCIIEPUMEHTA) JIJIS1 U3YUEHUS Pa3IUUYHbIX CTOPOH OKpYKaroIIel
NENCTBUTEIBHOCTH;

M2 - HCHOap30BaHME OCHOBHBIX MHTEJUIEKTYAJIBHBIX ONEpPALMNA: OCTAHOBKHU 3aJayH,
dbopMynupoBaHMs ~ THUIIOTE3, AaHaJIM3a M  CUHTE3a, CpPaBHEHMs, O0O0OIIEHHUS,
CUCTEMAaTU3alMY, BBISBICHUS IPUYMHHO-CIEACTBEHHBIX CBS3€H, IMOMCKA aHAJOIOB,
(dbopMyJIpOBaHMsI BBIBOAOB JUISl U3YUEHUSI Pa3IMUHbBIX CTOPOH (PU3MUECKUX OOBEKTOB,
ABJICHUH W TPOILIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAMMOCTh CTAJIKHUBAThCS B
npodeccuoHabHOM cdepe;

M3 - yMeHHe TeHepupoBaThb HAEH M OINPEACNSITh CPEICTBA, HEOOXOAUMBIE ISl UX
peanu3anuu;

M4 - yMeHue HCHONb30BaTh PAa3IUYHbIE WMCTOYHHUKU MJIA TMOJTy4YeHus (uandeckoin
MH(}OpMaIUK, OLIEHUBATh €€ I0OCTOBEPHOCTD;

MS5 - ymeHue aHanu3upoBaTh U MPEACTaBIATh HH()OPMAIUIO B Pa3IMYHBIX BUAX;

M6 - ymeHue myOJMYHO MNPEACTABIATH PE3YJbTaThl COOCTBEHHOIO HCCIIEIOBaHUS,
BECTU JIUCKYCCUH, JOCTYIHO U TapMOHMYHO COY€Tas CcoJepkaHue Hu (QopMbl
npecraBisieMol nHpopMaluy;

* NPEOMEeMHDbIX.

I11 - chopMHUpPOBAHHOCTH MPEACTABICHUN O POJIM U MecTe (U3UKHA B COBPEMEHHOM
HAayyHOM KapTHHE MHUpa; IOHHMMaHuEe (PU3UUYECKONW CYIIHOCTH HaOJI0aeMbIX BO
Bcenennoit siBinenuit, ponu Gusuku B GOpMHUPOBAHUU KPYro3opa M (yHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa VISl pEeIIEHUs TPAaKTUYECKUX 3a]1ay;

[12 - BnageHne OCHOBOIONATAIOMUMHA (PU3UYECKUMHU TOHITHUSAMHU, 3aKOHOMEPHOCTSMH,
3aKOHAaMU W TEOpPHUSMH;, YBEPEHHOE HCIOJIb30BaHUE (U3HUYECKOM TEPMUHOJOTUU U
CUMBOJIMKY;

[13 - BjajgeHWe OCHOBHBIMU METOJAMU HAYYHOIO [O3HAHMS, HCIOJIb3yEeMbIMH B
(busuke: HAOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

[14 - ymenust oOpabaThiBaTh pe3yjibTaThl W3MEpPEHUN, OOHAPYKMBATh 3aBUCUMOCTH
Mexay (U3MUECKMMH BEIUYUHAMH, OOBSICHATH MOJyUYEHHBIE pPe3yibTaTbl U JeNaTh
BBIBO/IbI;

[15 - chopMUPOBAHHOCTH YMEHUS peliaTh PU3NIECKUE 3a/1a4H;

[16 - chopmMupoBaHHOCTH YMEHUS MPUMEHSATH MOJTYYCHHbIE 3HAHUS ISl OOBSICHEHUS
YCIIOBUHM MpOTEeKaHUs (PU3HUECKUX SIBICHUN B MPHUPOAE, MpOodecCHOHATBHON cdepe u
JUTSl IPUHATHS IPAKTUYECKUX PELICHHUI B IOBCEIHEBHOW KU3HH;



I17 - chopMHpPOBaHHOCTHL COOCTBEHHON MO3UIMHM IO OTHOIICHHIO K (DU3NUYECKOM
uH(popMaIK, MOTy4aeMOM U3 pa3HbIX HCTOYHUKOB.



3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUITIJIUHBI
3.1. O0bem y4eOHOM TUCHHUIIIMHBI U BUAbI Y4e0HOIl padoThI

Bup yueOHoi padoThI Ob6bem B
yacax

O0beM yueOHOMH JUCHUILINHBI 196
CymmapHasi yueOHasi HATPY3Ka BO B3aMMO/IeHCTBHY € 178
npenojaaBaTejieM
B TOM YHCJIC:
JIEKIIAU 126
71ab0paTOpHBIE 3aHATHS
IPAKTUYECKUE 3aHSATHUS 32
71a00paTOPHBIE 3aHITHUS 20
KOHTPOJIbHBIE pa0OThI
KypcoBasi pabota (ITpoeKT)
CamocrosiTenbHast paboTa
ITpomMexyTouHas aTTecTalus 18

IIpomesicymounas ammecmayus 8 hopme 3K3amMeHa




3.2. TemaTu4yecKkMid IJIAH U COAEPKAHUE YUe€OHOI JUCUUIINHBI
I1/1.03 ®usuka

Copepxanue y4eOHOro MarepuaJa,
JaboparopHbie  padoTbl, CaMOCTOSITEJIbHASI
padora o0y4aromuxcs

HaumenoBanue
pa3aesioB U TeM

O0bem | YpoBeHb
4acoB 0CBOEHUS

1 2 3 4

Beenenue Coaepxxanue yueOHOIro MaTepuaJa 2 1
1| ®usuka — ¢QyHIamMeHTaNbHAE HAayKa O
IIPUPOLE. EcrecTBeHHO-Hay4YHBIN METOJ
MIO3HAHUSA, €ro BO3MOKHOCTM U TPAHULBI
MPUMEHUMOCTH. OKCIHEPUMEHT M Teopus B
npolecce Mo3HaHus Npupobl. MoaenrpoBaHue
¢usnyeckux SABICHMA © mporeccoB. Poib
HKCHEPUMEHTa U TEOPHH B MPOLIECCe MO3HAHUS
IIPUPOIBL. dusnueckas BEJIMYMHA.
[TorpemnocTtu WU3MEpPEHUN ¢duznyeckux
BenuuuH. Dusuyeckue 3aKOHbl.  ['paHUIBI
MPUMEHUMOCTH (hrU3HYecKux 3aKoHOB. [loHsTHE
0 (u3nMyeckol KapTUHE MUpa. 3HAYEHUE
¢usukn npu ocBoennu mpodeccuii CIIO wu
cnenuainbHocteit CI10.

Pa3zgen 1. Mexanuka. 34

Tema 1.1. | Conep:xkanue y4eOHOr0 MaTepuaJia 4 2
Kunematuka 1 | Mexannueckoe  aBmxkenue. llepememenue.
[1yTs. CkopocTb. PaBHOMepHOE
MIPSIMOJIMHENHOE JIBHYKEHUE. VYckopenue.
PaBHOnIEpEeMEHHOE IPSIMOJIMHEMHOE IBUIKEHHUE.
2 | CBobonHoe  maneHue.  JIBwkeHue — Tena,
OpOILIEHHOTO MOJA  YIVIOM K TOPH30HTY.
PaBHOMEpPHOE IBUIKEHUE 10 OKPYKHOCTH.

IIpakTHyeckue 3aHATUA 4
1 | UccnenoBanue OBMKEHUS Tella MO JEUCTBUEM
NOCTOSSHHOU CWJIBI.

Tema 1.2. 3akonsl | Coaep:kaHue yueOHOI0 MaTepUaIa 8 2
Mexanuku Herorona | 1 | IlepBeiit  3axkon Herotona. Cuma. Macca.
HNmnyibc.

2 | Bropoii 3axkon HptoToHa. OCHOBHON 3aKOH
KJIaccnueckord auHamuku. Cuia Tspkectu. Bec.
CnocoOsl  m3Mepenuss Maccbl Teid. Cuibl B
MEXaHHKE.

3 | Tpernit 3axkoH HproTOHa. 3aKOH BCEMHPHOrO
TATOTEHMs. | paBUTAlMOHHOE TOJIE.

IIpakTH4eckue 3aHATHSA 2
1 | U3yuenne  ocoOeHHOCTEM  CWJIBI ~ TpPEHUS
(CKONBXKEHMUS).
Tema 1.3. 3axonsl | CoagepikaHue y4eOHOI0o MaTepuasia 6 2
COXPaHEHHUS B |1 | 3akOH coxpaHeHUs UMIyJbca. PeakTuBHOE
MEXaHHUKE JIBUKEHHE. Pa6ora CHJIBI. Pa6ora
MOTEHIMAJIBHBIX CHUJ. MOIIHOCTb. OHeprus.
Kunernueckas JHEprus. [TorenumanbHas

SHEprus. 3aKOH COXpPAaHEHHs MEXaHHYECKON
sHepruu. [IpuMeHeHne 3aK0HOB COXPaHEeHHS.

IIpakTnyeckue 3aHATHH 6
W3ydeHne 3aKkoHa COXpaHEHHS HMITyJbca U
peaKTI/IBHOFO JBHUXKXCHUI.

[EEN




HaunmenoBanue
pa3aesioB U TeM

Conep:xkanue Yy4eOHOro MaTepuaJia,
JadopaTtopHbie  padoTbhl, CaMOCTOSITeJbHAS
padoTa 00y4aImuxcs

O0nLeM
4acoB

YpoBenb
OCBOEHHA

2

CoxpaHeHHe  MEXaHMYECKOW  DBHEpruu  Ipu
JIBIDKEHUM Tejla 10J] EWCTBUEM CHII TSDKECTH U

YHOPYTOCTH.

3

CpaBHCHI/IC pa6OTBI CUJIbl C  HU3MCHCHHEM
KUHETUYSCKOM OHCPIruu Teia.

JlaGopaTopHble 3aHATHS

1

N3yyenune 3aK0HOB COXpaHEHHs Ha PUMEpE IpU
yJape apoB ¥ OALIMCTUYECKOTO MasITHUKA.

Pa3znesn 2. OCHOBBI MOJIEKYJISIPHON (PU3HKHM U TEPMOJUHAMHUKH.

28

Tema 2.1 OcHOBEI
MKT. WneannHblit

ras

Coaep:xanue yueOHOT0 MaTepHaJia

1

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYeCcKoil Teopuu. Pasmepsl M Macca
MOJIEKYJT U aTOMOB. BpOYHOBCKOE JBH)KEHUE.
Huddysus. Cuuibl u SHEprus
MEKMOJIEKYJISIPHOTO B3aUMO/JICUCTBUA.
CtpoeHune 1a3000pa3HbIX, KHIKHX U TBEPIBIX
ten. CKOpOCTHM JBWIKEHUS MOJEKYIT M UX
n3Mmepenne. WneanvHblil Ta3. JlaBieHue rasa.
OcHoBHOE ypaBHEHUE MOJIEKYJISIPHO-
KHMHETUYECKOI Teopuu ra3zon. Temneparypa u ee
n3MepeHue. ['a3oBbie 3aKOHBI. AOCOIIOTHBIN
Hylb  TeMmmeparypel. TepmoaumHamuueckas
IKajJa TEMIIEPATypbl. YPAaBHEHUE COCTOSIHUSA
HJICAJIBHOTO rasa. Momnsipaas ra3oBas
MOCTOSIHHASL.

Tema 2.2. OCHOBBI

TEPMOIUHAMUKN

Coaep:xanue yueOHOro MaTepHaJia

1

OcHoOBHBIE MTOHSTHUSA u ONpPEICIICHUS.
BuyTpenHsis sHeprusi cucrembl. BHyTpeHHss
SHeprus uaeanpHoro rasza. Pabora u Temora
Kak (OpMBI Mepeiadul SHepruu. TemnoeMKoCTb.
VY nensHas TEIJIOEMKOCTb. YpaBHeHue
TEIUIOBOTO OanaHca.

[TepBoe Hauanmo TepmMoaMHAMHUKUA. AauabaTHBIN
npouecc. [lpuHuun  geWCTBHUS — TEIJIOBOM
mammHbl. KITJI TennoBoro nsurarens. Bropoe
Hayajuo TepMOAMHAMUKH. TepMoauHaMHUuecKas
mIkaja Temmneparyp. XOJOJWJIbHBIE MAIlHHBI.
Tennossle guratenu. OxpaHa NpUpPOIbL.

Tema 2.3. CaoiicTBa

BEILIECTB
Pa3IMYHBIX
arperaTHbIx
COCTOSTHUSIX

B

Conep:kaHue y4eGHOr0 MaTepuasia

1

CaoiictBa mapoB. McnapeHue M KOHAEHCAIMS.
Hacpmennsri nap " ero CBOICTBA.
AOconoTHAsT W OTHOCHTENbHAs BJIAXKHOCTH
Bo3ayxa. Touka pockl. Kunenue. 3aBUCUMOCTh
TeMnepaTypbl KUTICHUS oT JTaBJICHUS.
[leperpeTeiii map W €ro HCMIOJIb30BAaHHE B
TEXHHUKE.

CaoiicTBa KUJKOCTEH. XapakTepucTruka
AKHUIKOTO COCTOSIHUS BEIIECTBA.
[TOBEpXHOCTHBIM CJIOM KUIAKOCTH. ODHEPTUs
IMOBEPXHOCTHOIO CJO0s. fIBIEHHS Ha TpaHULE
XKUJKOCTU C TBepAbIM TenoMm. KanummispHbie
SIBJICHUS.

CaoiicTBa TBEpABIX TeJ. XapaKTepUCTUKA




HaunmenoBanue
pa3aesioB U TeM

Conep:xkanue Yy4eOHOro MaTepuaJia,
JadopaTtopHbie  padoTbhl, CaMOCTOSITeJbHAS
padoTa 00y4aImuxcs

O0nLeM
4acoB

YpoBenb
OCBOEHHA

TBEPIOIO  COCTOSIHUS ~ BEIECTBA.  YIpYrue
cBOMicTBa  TBEepAbIXx  Tel. 3akoH  ['yka.
MexaHu4yeckue  CBOMCTBAa  TBEPABIX  TeEIL
TemoBoe  pacmMpeHHe TBEpPAbIX Tel W
xuakocred. [lnaBnenne u KkpucTau3anus.

AKTHYECKHC 3aHATHUA

[EEN

Onpenenenue OTHOCHUTEIBHOU BIIKHOCTHU
BO3/lyXa.

Onpenenenne Kod(hUIMEHTa TTOBEPXHOCTHOTO
HaTsKCHUA KUIKOCTH.

3

Habmronenue nporiecca KPUCTAIUTU3ALIHHL.
W3ydenne pedopmaiyiv pacTshHKEeHHSI.

JlabopaTopHble 3aHATHSI

1

N3ydenne ocoOeHHOCTEH TEIIOBOTO PACIIMPEHHS
TeJl.

Pa3nea 3. DaexkTpoan

HaMHKa.

60

Tema 3.1.

Coaep:xanue yueOHOro MaTepHaJia

DNeKTpruYEecKoe moJie

1

DneKTpUUYecKoe MoJie. DIEKTPUUECKUE 3apsiibl.
3akoH coxpaHeHus 3apsana. 3akoH Kymona.
DeKTpuIecKoe noJe. HanpsoxeHHOCTD
3JIEKTPUYECKOIO OJIA. [TprHIHN
CYIIEPIO3UITMH MOJICH.

PaGota cua  2IEKTPOCTATHYECKOTO  TOJIS.
Ilorenmmann. Paznocth MOTEHIINAJIOB.
OKBUINOTEHIUATbHbIE  TOBEPXHOCTH.  CBs3b
MEXKIY  HaNpPsDKEHHOCTBIO U Pa3HOCTBHIO
IOTEHIINAIOB 3JIEKTPUYECKOTO M1OJIA.
Juanexkrpuku B JJIEKTPUYECKOM mnojie.
[Honsgpusauus nudnexkTpukoB. IIpoBonHuku B
3JICKTPUUECKOM TIOJIE.

Konnencaropel. CoeqHeHNEe KOHEHCATOPOB B
Oatapero. DHeprus 3apsHKEHHOTO
KOHJIeHCaTopa. DHEePTUs dJIEKTPUIECKOTO TIOJISL.

12

Tema 3.2. 3akoHbl

Conep:xanue yueOHOTo MaTepuaJia

IIOCTOAHHOI'O TOKa

1

VYcnoBusi, HEOOXOOUMBIE 11 BOSHUKHOBEHUS U
MOJ/IEpXKAHUS dIEKTpUYecKoro Toka. Cuma Toka
U IUIOTHOCTHh TOKa. 3akoH OMa s ydacTka
nenu 6e3 DJIC.

3aBHCHUMOCTh OJICKTPHUYICCKOI'0 COIMPOTUBIICHUSA
OT MaTe€puaia, JJINHBI U IJI0IMaau IMOIICPEYHOIO
CCUCHUA IMPpOBOAHUKA. 3aBUCHMOCTD
OJICKTPHUYCCKOI'0 COIMPOTHUBIICHUSA ITPOBOJHHUKOB
OT TCMIICPATYPHI.

DNEeKTpOABUAKYIAs CHJIa HUCTOYHHMKA TOKa.
3akond Owma g1 noimHou nenu. CoenuHeHue
MIPOBOTHUKOB. Coenunenue HCTOYHHKOB
AJICKTPUICCKON IHEPTUHU B OaTapero.

Pabota ¥ MOIIHOCTH 3JNEKTPHUUECKOTO TOKA.
TemnoBoe neiictBue Toka. 3akoH Jxoyms—
Jlenua.

16

IIpakTHYeckHe 3aHATHA




HaunmenoBanue
pa3aesioB U TeM

Conep:xkanue Yy4eOHOro MaTepuaJia,
JadopaTtopHbie  padoTbhl, CaMOCTOSITeJbHAS
padoTa 00y4aImuxcs

O0nLeM
4acoB

YpoBenb
OCBOEHHA

1

W3yuenne 3akoHa Oma U1  ydacTKa LEIH,
I0CJIEZIOBATEIBHOTO u HApALIEIILHOIO
COEJIMHEHHUSI IPOBOAHUKOB.

Onpenenenue kod(pdurmenra TIOJIC3HOTO
JIEVCTBUS JIEKTPUYECKOTO YaHHUKA.

3

Omnpenenenne  Temmeparypbl  HUTH  JIaMIIbI
HaKJTMBaHUSI.

JlabopaTropHble 3aHsATHSI

1

Onpenenenue O/1C u BHYTPEHHETO
COTIPOTHUBIICHHSI HICTOYHUKA HATIPSDKCHHSI.

Tema 3.3.

Conep:kanue y4eOHOT0 MaTepHuaJia

DNEeKTPUYECKUN TOK B
pa3IMYHbBIX Cpeaax

1

DNEeKTpUUECKUN TOK B MeTajllaX. DJIEKTPOHHBII
ra3. Paborta BbIXxoma. DNEKTpUYECKUN TOK B
aleKTposuTax. Dnekrponu3. 3axkoHsl Dapanest.
[IpumeHeHune  anekTpoiau3a B TEXHHKE.
DOneKTpuueckuid TOK B Tra3aXx M BaKyyMe.
HNonunzamms raza. Buasl ra3oBbIX pa3psiioB.
[Tonstue o mmasme. CBOWCTBa W TPUMEHEHUE
3JEKTPOHHBIX IYYKOB. JJIEKTPUUYECKUUA TOK B
MOJTYTIPOBOTHUKAX. CoOcTBeHHas
MIPOBOIUMOCTD MOJIYIIPOBOIHUKOB.
[los1ynnpoBOIHUKOBBIE IPUOOPBHI.

Tema 3.4. MarautHoe

Coaep:xanue yueOHOro MaTepHaJia

II0JIC

1

Bexrop nnayknuu MarHuTHoOro noss. Jlelcreue
MarHMTHOIO  MOJsI  HA  NPSIMOJUHEHHBIN
MPOBOAHUK C  TOKOM. 3akoH  Awmmepa.
BzanmoneiictBue TOKOB. Pabora o
NIEPEMEIIEHUI0 TIIPOBOJAHMKA C TOKOM B
MarHMTHOM IOJI€.

[erictBue MarduTHOTO TIOJISt Ha
JBIKYILMNCS 3apsm. Cuna JlopeHna.
Omnpenenenne yaelnbpHOTO 3apaja. Y CKOPHUTEIN
3apsKEHHBIX YaCTHIL.

Tema 3.5.

Coaep:xanue yue0HOro MaTepHaJia

DJIEKTpOMarHuTHast
WHTYKITHS

1

OneKkTpoMarHuTHas  WMHAYKIUsA.  Buxpesoe
NEKTPUYECKOE TTOJIE.

2

CaMOI/IH,Z[YKI_II/ISL 3Hepm;1 MAardmMTHOI'O I10JIA.

Pa3pen 4. Koaeoanus

M BOJIHBI.

33

Tema 4.1.

Conep:kaHue y4eGHOr0 MaTepuasia

Mexannueckue
KOJIeOaHUsA

1

KonebarenbHoe maBrmxkeHue. [apMoHUYeckue
KOJICOaHUS. CBoOoaHbIe MEXAHUYECKUE
KOJICOaHUS. Jluneliubie MEXaHUYECKUE
KoJieOaTeIbHbIE CUCTEMBI. [TpeBparienue
DHEPTrUU TMpH  KoJeOaTenbHOM  JIBHIKECHUHU.
CBo0OoHbIE 3aTyxaromue MEXAHUUYECKUE
KOJ'Ie6aHI/I5[ . BBIHY)KHGHHI)IG MEXAHNYCCKHEC
KOJICOaHUS.

AKTHYECCKHC 3aHATHUA

[EEN

W3yueHne 3aBUCMMOCTH TepHOAa KoyieOaHUH
HUTSHOT'O MAasATHHUKA OT JUIMHBI HUTH.

JlabopaTopHble 3aHATHS




HaunmenoBanue
pa3aesioB U TeM

Conep:xkanue
J1abopaToOpHbIE

Yy4eOHOro
padoThI,

MaTepuaJa,
CaMOCTOSITeTbHAS

padoTa 00y4aImuxcs

O0nLeM
4acoB

YpoBenb
OCBOEHHA

1

N3yuenue CBOOOIHO 3aTyXarolux

MeXaHHYECKUX KOJIeOaHuH.

Tema
BOJIHBI

4.2 . Yupyrue

Coaep:xanue yueOHOT0 MaTepHaJia

1

[Tonepeunsie u IPOJOJIbHBIE BOJIHBI.
XapakTepUCTUKHA BOJHBI. YpaBHEHHUE IJIOCKOU
Oerymeit  BosmHbl. MHTepdepeHuus  BOJH.
[TonsiTre o Audpakuy BOJIH. 3BYKOBBIE BOJIHBI.
VYIbTpa3ByK U €ro NpuMeHEeHHeE.

Tema 4.3,
DNeKTpOMarHuTHbIC
KoJIeOaHus

Conep:kanue y4eOHOT0 MaTepuaJia

1

CBoOO/HBIE DIEKTPOMAarHUTHBIE —KOJeOaHusI.
[IpeBpamenne sHeprud B KosieOaTEIbHOM
KOHType. 3aTyxalolllhe AJICKTPOMArHUTHbHIC
KoJeOaHusl. I'enepatop HE3aTyXaoUINX
3JIEKTPOMArHUTHBIX KOJeOanuil. BeIHyX1eHHbIE
ANEKTPUYECKUE KOJICOaHHUSI.

IlepemenHbIi TOK. I'eHepaTop nEpeMEHHOTO
TOKa. EmkocTtHOE U MHIYKTUBHOE
COIIPOTHUBIIEHUS NTEPEMEHHOr0 ToKa. 3akoH Oma
JUISL 3JIEKTPUUYECKON IeNM MEepEMEHHOro TOKa.
PaGota © MOIIHOCTE NEPEMEHHOIO0 TOKA.
I'eneparopsr TOka. Tpancopmaropel. Toxu
BbICOKOM wacToThl. [lomydenue, nepemada u
pacIpeieeHue 3JIeKTPOIHEPIHH.

I1

AKTHYECCKHC 3aHATHUSHA

1

NHaykTuBHOE M €MKOCTHOE COIMPOTUBIICHHS B
ILIeTIH TTEPEMEHHOT0 TOKa- -16.

JlabopaTropHble 3aHATHS

1

WN3ydyenne mepemaun
IEKTPOIHEPIHH.

pacnpezneneHue

Tema 4.4.
DNeKTpOMarHuTHHIC
BOJIHBI

Coaep:xanue yueOHOro MaTepuaJia

1

DJEeKTpOMarHUTHOE TI0JIe Kak OCOObIil BuUA
MaTepuu. DNeKTpOMarHuTHbIE BOJIHBI.
Bubpatop I'epua. OTKpBITHIA KoJeOaTeNbHBIN
KOHTYD.

Nzobperenue panuo A.C. IlonoswiM. [lonsiThe
0 paanoCBsI3H. [Tpumenenne
OJICKTPOMArHMTHEIX BOJIH.

Paznen 5 OnTuka.

Tema 5.1. Ilpupona
cBeTa

Coaep:xanue yueOHOro MaTepHaJia

1

CKOpoCTh pacrpoCcTpaHEHHsI CBETa. 3aKOHBI
OTpaXEHHsI W TpeloMyieHHus cBera. [lomHoe
orpaxkenue. JIuH3pl. [7ma3 kak onrtuyeckas
cucrema. OnTuyeckue npuOopBHl.

AKTHYCCKHUEC 3AHATHUSA

[EN

N3yuenne m300pakeHUs] MPEAMETOB B TOHKOM
JIMH3E.

Tema 5.2. BoinHOBEBIE

Coaep:xanue yueOHOTro MaTepHaJia




HaunmenoBanue
pa3aesioB U TeM

Conep:xkanue Yy4eOHOro MaTepuaJia,
JadopaTtopHbie  padoTbhl, CaMOCTOSITeJbHAS
padoTa 00y4aImuxcs

O0nLeM
4acoB

YpoBenb
OCBOEHHA

CBOMCTBA CBETA

1

WuTepdepenius CBeTa. KorepeHTtHOCTH
CBETOBBIX Jydel. MHTepdepeHIMsI B TOHKHX
meHkax. [lomocel paBHOM Tommuebl. Kombna
Heiotona. Mcnonbp3oBanue HHTEpPEpEHIHU B
Hayke M TexHuke. Jludpaxkuus ~— csera.
Hudpakius Ha mieny B HapalIeNbHBIX JTydax.
Hudpakuuonnas  pemerka.  Ilonsatue o
ronorpaguu. Ilonsipuzanus mnomnepeyHsIx BOJIH.
[Honspuszanus CBeTA. JIBoiiHOE
ayuyenpenomiienue. llomspounel.  [ucnepcus
cBeta.Buapl cnextpoB. CHEKTpbl HCIYyCKaHMSL.
CriekTpbl TIOTJIONICHHS. YJIBTPapUOIECTOBOE H
uHppakpacHOe U3IydyeHus. PeHTreHoBckue
nyuu. X mpuponaa u cBOKCTBA.

IIpakTH4yecKkue 3aHATHSA

1 ‘ W3yuenne natephepeHun u audpakium cBeTa.

Pa3znea 6. OcHoBEI ¢l

enuaJbHOM TCOPUH OTHOCUTEJIBHOCTH.

Tema 6.1. OcHOBBI

Coaep:xanue yueOHOro MaTepuaJia

CHCHH&J’IBHOﬁ TCOPUHU
OTHOCHUTCIBHOCTHU

1

NHBapnaHTHOCT, MOJyJNsi CKOPOCTH CBeTa B
BakyyMme. [locTynarel DMHIITEHHA.

[IpocTpaHcTBO M BpeMs CHELUAIBHOU TEOPUHU
OTHOCHUTEJIHOCTH.

3

CBsi3b Macchl U PHEPTHUH CBOOOTHOI YACTHUIIHI.
DHeprust NOoKosl.

Paszpen 7. Di1eMeHTHBI

KBAHTOBOH (U3UKH.

Tema 7.1. KBanToBas

Coaep:xanue yueOHOTro MaTepuaJia

OIITUKa

1

TennoBoe usnyuenue. Pacnpenenenue sHepruu
B CHEKTpe aOCOmMOTHO  4E€pPHOTro  Tena.
KBanroBas rumote3a Ilnanka.  ®DOTOHBI
Buemnuit ($oTORIEKTPUUECKUI 3¢ exT.
BuyTtpenHnit ¢boroaddexr. Tumnsl
¢doroanementoB. [laBnenue csera. IlonsTue o
KOPITYCKYJISIPHO-BOJTHOBOM NMPUPOJIE CBETA.

Tema 7.2. ®dusuka

Conep:kaHue y4eGHOr0 MaTepuasa

aToMa

1

Pa3zBuTne B3INISIIOB HAa CTPOEHUE BEIIECTBA.
3aKOHOMEPHOCTM B aTOMHBIX  CHEKTpax
Bojopona. AnepHas Monens aroma. OmnbITel J.
Pesepdopna. Mopgens aroma BoJIOpoAa IO
H.Bbopy. I'unore3a ne bpoiina. CooTHonieHue
HeomnpenenénHoctei ['eitsenOepra. KBantoBbie
TE€HEPATOPBI.

Tema 7.3. dusuxa

Coaep:xanue yueOHOro MaTepHaJia

aTOMHOTO si/ipa

1

EcrecTtBennas PalrOaKTUBHOCTD. 3aKkoH
PaIuoOaKTUBHOTO pacmaja. Croco6s1
HAOMIOACHUS W  PEruCTpallui  3apsHKEHHBIX
YaCTHIL.

O¢dexr BaBunoBa — UYepenkoBa. CtpoeHue
aToMHOro sipa. Jlegexkr Macchl, SHEPTHs CBA3H
Y YCTOMYMBOCTH aTOMHBIX SIIIEp.

S nepubie peakuuu. UckyccTBeHHas




HaunmenoBanue
pa3aesioB U TeM

Conep:xkanue Yy4eOHOro MaTepuaJia,
JadopaTtopHbie  padoTbhl, CaMOCTOSITeJbHAS
padoTa 00y4aImuxcs

O0nLeM
4acoB

YpoBenb
OCBOEHHA

PAAOAKTUBHOCTD. HCJICHI/IC TSAKCIBIX AOCP.

4

Hermnast saepHas peakuus.  YTHpabisiemas
LenHas peakius. S nepubrit peakTop.
[Tonyyenue paaMOAaKTUBHBIX M30TONOB U HX
MPUMEHEHHUE. buonornueckoe JIeficTBUE
PAIMOAKTUBHBIX U3JYYCHHU. JIeMEHTapHbIC
YaCTHULIBL.

Pa3pen 8. IDporonus

Bceaennoi.

Tema 8.1. Ctpoenue
u pasBuTHE
Bcenennon

Coaep:xanue yueOHOT0 MaTepHaJia

1

Témuas wmarepuss u TEéMHas HHeprusa. Haima
3Be3aHas cucrema — [lamaktuka. J[lpyrue
TTAKTUKH.

2

beckoneunocts  Bcenennoii.  Ilomstue o
KocMoJiorun. Pacmmpstomasicss Beenennas.

3

Mopenbs ropsiueii Bceenennoil. Crpoenue u
npoucxoxaeHue ['anakTuk.

N

Tema 8.2. DBoironus
3BE3. TI'umotesa
MIPOMCX 0K ACHUS

ConHeYHOH CUCTEMBI

Coaep:xanue yue0HOro MaTepHaJia

1

TepmosinepHblii CUHTE3. [TpoGiema
TepMOsEpHON sHepreTuKu. DHeprust ConHua u
3Be31. OBosouus 3Be3n.  Ilpoucxoxnenue
CosHEeYHOU CUCTEMBI.

BCEI'O

196

AynuTopHas yyeOHasi Harpy3Ka

178

HpOMe)KyTO'lHaﬂ aTrecranus

18




4. YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITJIMHBI
4.1. MatepuaJbHO-TEXHUYECKOE o0ecnevyeHne y4eOHoi JUCHUIJINHbBI

KaoOuneTt ¢puznkmn, aCTPOHOMHHU, IJTEKTPOTEXHUKH U TEXHUYECKOH MeXaHUKHU

KommiekT Mme0esn 11t yueOHOT0 nmpouecca

MyabTuMeauiiHOe 000pyI0BaHUE: IIEPCOHAIBHBIA KOMIbIOTEp -  lmT.
(npoueccop  IntelPentium  E2140/512Mb/  160Gb/CR/DVD+RW),  monuTtop
LCDSamsung 19), mynstumeaunitasiii mpoektop Mitsubishi SL 2V,

IIporpammuoe oOecneuenue: Microsoft Access (nunensus NelM123460);
Microsoft Office Standard (mmmensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensust NeIM123460); Microsoft Visio Professional
(mmensust  NeIM123460); Microsoft Visual Studio  Enter-prise  (JatieH3us
NelM123460); Microsoft Windows Enterprise (mumensust NeIM123460); Arent Dr.Web
(mmensust Ne QS34-HC7C-SD53-K5L2); kommuekr ['APAHT-Macrtep (nurieH3ust
Ne12-40272-000898); komruiekt I1O s penienns OCHOBHBIX MOJIb30BAaTEILCKUX 3a7a4
(cBobogno pacmp. I1O); cnpaBounas mnpasoBas cuctema «Koncymnprant Ilmrocy
(kouTpakT Ne2025 CB 2 ot 04.12.2024r).

CpeacrBa o0y4yeHHsi: KOMIUIEKT pa3laTOYHOTIO MaTepuasa, TaOIHUIlbl U IJIaKaThl
¢busuke; crennl - «lllkana anmekTpoMarHuTHBIX BOJTH», «Tabnuiia MenaeneeBay; Habop
Mpe3eHTalul 10 GU3UKE, IKPaH.

YueOHas 1abopaTopusi 3JIeKTPUUYECTBA U MArHeTH3MA

KommiekT Mmedesn 11 yueOHOro nmpouecca.

CpeacrBa o0y4eHuMsi: BOJBTMETp YHHUBEpcad, 2 IUT., JOCKa ayAUTOpHas
1500*1000, xkommuekr Mebenu Juisi y4eOHOro mpouecca, KOHCTPYKLMS U3
XPOMHUPOBAHHBIX METAITMY.TPYOOK noxa (popmat Al, 10 wrT., 1abopaTopHas ycTaHOBKa
"Moct VYwurcrona" UE302030-230, 2 mrT., nabopatopHas ycraHoBka "Hampspkenue
miockoro kouaeHcaTopa"UE301080-230, 2 mT., nmabopatopnast ycraHoBka "TpyOxa
Tomcona" UE307050-230, 2 mir., mabopaTopHas yCTaHOBKa '"DJIEKTPOBAKYYMHBIN
pu6op ¢ y3kum myukoM' UE307070-230, 2 mr., maGopaTopHbiii komiieke JIKD-7 ",
naboparopubiii  komruieke JIKD-7, naGoparopubiii  komrmuiekc JIKD-b, 4 .,
ocimuiorpad  anamoroBbii  1*¥10MI'm  (10210040/190516/0002626/20), 2 wit.,
octuiorpad aHaJIOTOBBIN 1*10MTI'1g (10210040/210416/0002035/41),
AIEKTPOBAKYYMHBIN TPUOOP C Y3KUM ITyYKOM Ha OCHOBAHUHU.



Cnenuaan3npoBaHHasi JIa0OpPaTOPUsi MEXaHUKH M MOJIEKYJISIPHOI (PU3HKH.

KommuiekT Mebesn 1J1st yueOHOro mpouecca.

CpeacrBa o00y4yeHUsi: KOMIUIEKT OOOpYIOBAaHMS HJii CHUCTEMBbI YIpaBICHUS
AJICKTPONIPUBOAOM, KOMIUIEKT HpuOOpoB, MyabTuMeTp AM-1038, ycraHoBka s
U3MEpPEHUs TeIIOThl MapooOpa3oBaHMsl, YCTAHOBKA I HM3Y4YEHHUS 3aBUCHMOCTHU
CKOPOCTU 3ByKa OT TEMIIEpaTypbl, YCTAHOBKA JUIsI M3YyUYEHUsI TEIJIOBBIX IMPOIIECCOB,
YCTaHOBKA JIJIsl UCCIEAOBAHUS TEIJIOEMKOCTH TBEPAOrO Tella, YCTAHOBKA ISl OIpE.
OTHOIIEHUSI TEIIOEMK. BO3JyXa TPH TOCTOSH. JABJIEHWHW W TOCTOSHHOM OO0BEME,
YCTAHOBKA [IJIsi OMNpPEJEICHUs H3MEHEHUs SHTPOIUU, YCTAaHOBKA JJii OIpeeTCHUs
K03 uIl. BI3KOCTH BO3AyXa, YCTAaHOBKA ISl ompeneieHus kodhdwuil. B3anMHON
auddy3un BO3MyXa M BOASHOTO Iapa, YCTAHOBKAa [JIsl OMNpeneNneHus KodPQui.
TEIJIONPOBOJAHOCTH BO3/lyXd; YCTAHOBKA JJIsl ONPENEICHUS YHHMBEPCAJIbHOW Tra30BOM
MIOCTOSIHHOM, ycTaHOBKa JiabopaTtopHas "['upockon" ®M 18, ycraHoBka J1abopaTopHas
"Mammna AtByna" ®M 11, ycranoBka inabopatopHas "Maarauk Makcsemta" ©OM 12,
ycTaHoBKa jabopatopHas "MasTHuK HakjIoHHBIH" ®OM 16, ycraHoBka jabopatopHas
"Masatauk O6epOeka" @M 14, ycranoBka J1aboparopHas "MasTHUK YHUBEpPCaIbHBIN"
®OM 13, ycranoBka mabopatopHas "Moayns FOnra m moayne casura " OM 19,
ycraHoBka Jabopatopnas "Coynapenue mapoB" ®M 17, yctaHoBka sabopatopHas
"Vuudunapusiii moasec ¢ nymkoit" ®M 15.



4.2. UndopmannoHHoe odecnevyeHne y4eOHoi JUCUUIINHbI
OcHOBHAas U JONOJIHUTEIIbHAS IUTEepaTypa

NoNe KonnuectBo

/o . IK3EMILISPOB,
CrHcok UCIONIb3YeMO TUTepaTypsl (neyamuule u30anus,
MMEIOIINXCS B

DNIEKMPOHHbBLE U3OAHUS 3A NOCTICOHUE 5 1lem)
OuOIMOTEKE, NN

ccbuika Ha ObC

OCHOBHAZ JIMTEPATYPA

1. Iopaau, B.B. ®wusuka: y4eOHUK JUII  CPEIHEro | JJIEKTPOHHBINA pecypc
npodeccuoHanibHOro o6pazoanusi/ B.B. I'opnau. - 2-e wusm.,
ucnp. u pon. - Mocksa: U3narensctBo HOpaiit, 2025. - 215 c. -
(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-
09366-7. - Tekcr: onexrponnsli//  OOpa3oBaTenbHas
wiardopma Opaiit [caiiT]. - URL:
https://urait.ru/bcode/563270 (nara obpamenus: 25.06.2025).

2. |KpaBuenko, H.FO. ®wusuka: yueOHMK ¥ TPAKTUKyM JUIS| SJIGKTPOHHBIA pecypc
cpenHero mnpodeccuoHabHOrO oOpasoBanms / H. IO.
KpaBuenko. - MockBa: U3narensctBo FOpaiit, 2022. - 300 c. -
(ITpodeccuonanproe obpazosanue). - ISBN 978-5-534-01418-
1. - Texkct: anexktponHsli // OOpa3oBaTenbHas MIaTdopma
Opaiit [caiit]. - URL: https://urait.ru/bcode/490687 (nara
obpanienus: 09.01.2022).

3. |Hunckuii, A.A. ®usuka : yueObnuk / A.A. Ilunackuii, I'.1O.| snekTpoHHBIN pecypc
I'pakoBckuii ; mox obmr. pen. FO.M. luka, H.C. IlypslmeBoi.
— 4-e m3x., ucnp. — MockBa: ®DOPYM: UHOPA-M, 2021. —
560 c. — (Cpennee nmpodeccuonanbHoe obpazoBanue). - ISBN
978-5-00091-739-8. - Tekct: anektpoHHbIii. - URL: Pexum
nocryna: https://znanium.com/read?id=379308.

4. |TapacoB, O.M. ®usuka: 1abopaTopHble padOTHl C BOPOCAMU | SJIEKTPOHHBIN pecypc
U 3afaHusAMU: yueOHoe nocobue / O.M. Tapacos. — 2-e u3f.,
ucnp. u gon. — Mocksa: POPYM: UHOPA-M, 2021. — 97 c.
— (Cpennee npodeccronanbHoe obpazoBanue). - ISBN 978-5-
00091-472-4. - Tekcrt: snexTponHbiid. - URL: Pexxum nocryna:
https://znanium.com/read?id=363184.

JIOITOJIHUTEJIbHAA JINTEPATYPA

Yyebuuku, yueOHbIe TOCOOUS

1. IIpakTuKyM™M 1O pemieHuIo 3a/1a4 1Mo 001meMy Kypcy (PM3MKH. | DJJIEKTPOHHBIN pecype
Konebanust n Bomabl. OnTuka: ydedbnoe mocodbue mist CITIO /
H.I1. Kanamnukos, H.M. Koxenukos, T.B. Kotsipno, I'.I'.
CrmpuH. - Cankr-IletepOypr: Jlans, 2021. — 208 ¢. — ISBN
978-5-8114-6885-0. — Tekct: oaexkTpoHHbld // JlaHs:
ANEeKTpOHHO-OMOIMoTeuHas  cucreMa. —  URL:  (mara
obpamenusi: 27.11.2020). - Pexxum pgoctyna: JUisl aBTOpPU3.
noss3oBareeit. https://e.lanbook.com/book/153653.

2. |AmutpueBa, E.M. ®usuka B mpumepax U 3amayax: yuyeOHOE | 3JIEKTPOHHBIN pecypc
nocobue / E.N. [Imutpuena, JI.JI. Uesnesa, JI.JI. Koctrouenko.
- 2-e u3a., nepepad. u jomn. - Mocksa: ®OPYM: NHOPA-M,
2021. - 512 c¢. - (IIpodeccuonaibHOE 0Opa3oBaHue) -
https://znanium.com/read?id=367425.



https://znanium.com/read?id=363184
https://e.lanbook.com/book/153653
https://znanium.com/read?id=367425

5. KOHTPOJIb M OIIEHKA PE3YJbBTATOB OCBOEHHUS YUYEBHOW
JANCIUITIJINHBI

KoHnTposnib #  oleHka pe3yJbTaTOB  OCBOEHUSI  Y4eOHOM  JUCIUIUIMHBI
OCYUIECTBJISIETCSL TpernojaaBaTesieM B (OpMe TEKYIIEero KOHTPOJS YCHEBAEMOCTH U
IPOMEKYTOYHOM aTTECTALIUH.

[IpoMexyTouHass arTecTalus HWMEET LENbI0 OMPEACIIUTh CTENEHb JOCTHXKCHUS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOY4YEHHWS TO AWCIMIUIMHE 3a TMepuoa OOydeHHS.
dopMa MPOMEKYTOUHOU ATTECTALIMU - IK3AMEH.

Tekylmmi KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISIETCS B IPOLECCE MPOBEACHUA
MPAKTUYECKUX 3aHSITUH, OO0ECleurMBaeT OILCHMBAHUE XOJla OCBOCHUS JAUCIUILIUHBI.
@opMBI  TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH: TECTUPOBAHHME, YCTHBIM OIpPOC,
BBITIOJIHGHHE U 3aluTa OOyYaOIIMMHCS WHAWNBUAYAIbHBIX 3alaHUN, TIPOEKTOB,
MCCIIEIOBAHUM U PELICHUS 3a/1a4.

Ne HanmenoBanue Temsl Pesynbrarel 00y4eHus mo @OpMBI KOHTPOJIA
(paznmena) JTUCIUATIIINHE
1. MexaHuka. II.1,11.3 Brimonnenue
WHAMBUIYAJIbHOTO MPOEKTA.
2. | OCcHOBBI MOJIEKYJSIPHOM (PUBMKU U I.1, I1.3, IL.5. BpinosiHeHUE  KOHTPOJIBHOM
TEPMOTUHAMUKHU. paboThI.
3. DneKTpoAMHAMUKA. I1.1, I1.4, I1.5. BrinonHenue  KOHTPOJIBHOM
paboTHI.
4, Konebanus u BOJIHEL I1.2, I1.6, I1.5. TectupoBanue.
5. I'eomeTpuueckas u BOJIHOBAs I1.2, I1.5, I1.7 TectupoBanue.
OTITHKA.
6. | OCHOBBl  CHELMATBHOW  TEOPUH I1.3, I1.6. TectupoBanue.
OTHOCHUTEILHOCTH.
7. KBanToBas u aromHas husuka. I1.2, I1.5, I1.7. BrinosiHeHUE  KOHTPOJIBHOM
paboTHI.




Kpurepuu ouneHuBaHusi pe3yjibTATOB O0y4YeHHUS] MO IMCUHUILIMHE, NIKAJA
OLICHUBAHUA

Pe3ynbTaThl cpauM sK3aMeHa OIEHMBAIOTCS IO IIKAIE «OTIUYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIBHO», HEYJOBJIETBOPUTEIBHOY.

OneHka «3a4TE€HO» BBICTABJISETCS OOydYaloIIeMycs, KOTOPBIA HMMeEeT 3HaHUs
OCHOBHOTO MaTepuana, NpPOSBISET YMEHHE JOTHUYHO €ro H3JjaraTb, XOTS MOXET
JOMYCKaTh HETOYHOCTM B H3J0XKEHUM MaTepuaia, HEJOCTATOYHO ITPABUIbHBIC
(GOpPMYTUPOBKH; YMEET B IIEJIOM NMPUMEHSTH IMOJYYCHHBIC 3HAHWS TPU BBITOJTHCHUH
TUTIOBBIX TMPAKTHYECKUX pPabOT, XOTS MOXKET HWCIBITHIBATh 3aTPyJHCHUS TIPH HX
BBITOJIHEHUH.

OreHKa «OTIUYHO» BBICTABIISCTCS O0YYAIOIMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI HPOTPAMMHBIA MaTE€pUall, MPOSBISECT 3HAHUE OCHOBHOM W JIOMOJHHUTEIBLHOU
JIUTEPATYPbl, TPAMOTHO, JIOTUYECKH CTPOWHO M apryMEHTHUPOBAHO M3JIaracT MaTepuall,
JaeT MCYEPIIBIBAIOIIME OTBETHI HA IOCTABIEHHBIE BONPOCHl. B oTBere TECHO
YBSI3BIBACTCSI TEOpUS C MPAKTUKON, MPH 3TOM OOy4alomuics HE 3aTPyIHSETCS C
OTBETOM IMpU BUJOU3MEHEHUU 3a/laHUs, CBOOOJHO CHPABISIETCS C MPAKTUUYECKUMHU
3aJJaHUSIMU.

OneHka  «XOpOIIO»  BBICTABISIETCA  OOyYarolmleMycsi, TBEpPJO  3HAIOIIEMY
[IPOrPaMMHBIM MaTe€pUasl, KOTOPBIA H3JaraeT €ro IrpaMOTHO W MO CYILIECTBY, HE
JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOMPOC, MPABUIBHO MPUMEHSET
TEOPETUYECKUE TIOJOXKEHUS NPU PENIEHUH NPAKTUYECKUX BOIPOCOB M 3a7ay, HE
WCTBITHIBAET 3aTPYAHEHUM C OTBETAMU Ha BOIMPOCHI.

OueHka «yJOBJIETBOPUTEIBLHO» BBICTABISETCA OOydaronieMycsl, KOTOPbIA HUMEET
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajei, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO MpaBUJIbHbIE (POPMYJIHUPOBKHU, UCIBITHIBAET 3aTPyAHEHUS
P BHITIOJTHEHUH MTPAKTUYECKUX PadOoT.

OrneHKka «HEYAOBIETBOPUTEIIBHO» BBICTABIISIETCS OOy4YaroOIIeMyCsl, KOTOPHIA HeE
3HAa€T 3HAYUTEIBHOW YacTU MNPOTrpaMMHOrO0 MaTepuasa, IOIYCKAeT CYIIECTBEHHBIE
OIUOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYAHEHUSMU BBINOIHIET MPAKTUUECKUE
paboTHI.



no
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11.
12.
13.

14,
15.
16.
17.
18.
19.
20.
21.
22,

23.
24,

25,
26.
27,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.

IMPUMEPHBIE TEMbI HHAUBUAYAJIBHBIX ITPOEKTOB
no aucuuiiube I1J1.03 duszuka

AnpTepHaTUBHBIE BUABI YHEPTUU.

Ananu3 3¢(EeKTUBHOCTH UCIIOIb30BAaHUS SHEProcOEPEratonINX JaMIl B KOJUIEIKE

U I0Ma.

becripoBoiHas nepeada SHEPTUM.

BemiecTBo B COCTOSIHUH ILIa3MBl.

Busyanuzanus 3ByKOBBIX BOJIH.

Bnusinue atmocdepsl Ha pacpOCTpaHEHUE JIEKTPOMArHUTHBIX BOJH.

BnusiHue BHEMIHUX (AaKTOPOB HA 3pEHUE IMIKOJIHHUKA

Bnusinue MarHuTHBIX Oypb Ha 37J0POBBE YEIOBEKA.

. MccnenoBanne NOBEPXHOCTHOIO HATSKEHUS PACTBOPOB CTUPAJIBHBIX ITOPOIIKOB.
HccnenoBanue paanalnoOHHOTO (hOHA Y-U3ITyUEHUs Ha MPUYyCcaJeOHOM yyacTKe.
HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH B Pa3JIMYHBIX CPElIax.
HccnenoBanue TEIUIONPOBOAHOCTH Pa3IMYHBIX MAaTEPUAIIOB.

HccenenoBanne ynpyrux COyAapeHUi IBYX TeJl pa3HOM MacChl ¢ IPUMEHEHHUEM

BH/ICOaHAIIN3A.

Kpucrannnmueckue u amop¢usie tena. JlepekTsl B KpucTauiax.

KyOuueckuii CBETOAMOIHBII MacCHB.

Jlazepsl 1 UX IPUMEHEHHE.

MarsHuTHOE MOJIE U €r0 BIMSIHUE HA KUBBIE OPTAHU3MBL.

MarauTHble HOCUTENIN UH(POPMALIUU.

MarauTHsi€ MoJIsl, UX U3MEPEHUS U BO3JIEHCTBHUE HA KUBBIE OPraHU3MBI.
MeTtaMop (o3l MBUIBHBIX ITY3bIPEH.

Mexanuyeckue CBONCTBA TBEPBIX TEIL.

Mojens cHUCTeMBI CBSI3M C HMCCJIEI0BATEIbCKON CTaHIMEN, HaXOosdIlelcs Ha
oOpaTHoit cropone JIyHBIL.

MBUIBHBIN ITy3bIPb — HENPOYHOE UYJI0.

Ha3zemHble TpaHCIIOPTHBIE CPEACTBA C HETPAIAUIMOHHBIMU KOHCTPYKTOPCKHUMH
pELICHUAMM.

HacplieHHbIEe M HEHACBIIIEHHBIE NIapbl. BiaXXHOCTh BO3AyXa U €€ U3MEPEHUE.

O MexaHHU3Me BIHMSIHUSL MATHUTHOTO MOJII HA CBOMCTBA BOJIBI

[TomynpoBOHUKH, UX TIPOLLIOE U Oyaylee.

[Tonspuzamus cBeTa U €€ NPUMEHEHHE.

[IpoekT opranu3anuu CBsi3u, TPAHCIIOPTa U SHEProoOeceueHrs TyHHbIX 0a3.
ITpon3BOACTBO YHEPTUM.

Pa3ButuHe npeacTaBiIeHUN O 3JIEKTPUYECTBE.

Poccuiickue naypearsl HoOeneBckoii mpemuu B 00J1aCTH GUBHKH.

Cuna TpeHHsI U METOBI €€ NCCIEAOBaHUS.

CKopocCTh cBeTa.

CoBpeMeHHas1 SHEPTreTUKa U MEPCIIEKTUBBI €€ Pa3BUTHS.

ConHe4yHas 1eys.

CoxpaHeHHE 3IEKTPUUECKON SJHEPTUU B JOMAIIHUX YCIOBUSX.

CpaBHUTENBHBII aHaNM3 METOJOB HCCIEAOBAHUSA OCBEIIEHHOCTH paboyero

MecCTa.



39. TemnepaTypa u ee U3MepEHHUE.

40. DneKkTpoaABUTaTENId U UX TPUMEHECHHUE.

41. DNeKTpOMarHuTHbIE YCKOPUTEIU MACCHI.

42. SIBneHue aneKTpu3aluu. INeKTpU3alus Ha IPOU3BOICTBE U B OBITY.
43. AGCOIFOTHO TBEPJOE TEJIO Y BHUJIBI €T0 JIBUKCHUS.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomoHeHus: 1 U3MEHeHus K paboueil nmporpamme Ha 2023-2024 yueOHBIN TOj 1O
mucrutuinae [1/1.03 dusuka: B pazmen YCIoBHS pead3alui y4eOHOW JAUCIUTUTMHBI
(myrktT MHpOpMammonHoe obecrieueHre yueOHOW JUCIUILTUHBI) BHECCHBI H3MCHEHHS B
CIIMCOK OCHOBHOU U JONOJHHUTEIbHOMN JTUTEPATYPHI.

JlononHeHus U u3MeHeHus B paboueit mporpamme o0cykaensl Ha 3aceqanuu 1K
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2023 r. (mpoTokoa Ne 1)

Ipencenarens [TIK éy// /Cmupuona JI.H./




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomosHeHus: ¥ U3MEHeHus K paboueil nmporpamme Ha 2024-2025 yueOHBIN roj 10
mucrutuinae [1/1.03 dusuka: B pazmen YCIoBHS pead3alui y4eOHOW JAUCIUTUTMHBI
(myrktT MHpOpMammonHoe obecrieueHre yueOHOW JUCIUILTUHBI) BHECCHBI H3MCHEHHS B
CIIMCOK OCHOBHOU U JONOJHHUTEIbHOMN JTUTEPATYPHI.

JlononHeHus U u3MeHeHus B paboueit mporpamme o0cykaensl Ha 3aceqanuu 1K
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

Ipencenarens [TIK éy// /Cmupuona JI.H./




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomosHeHus: ¥ U3MEHEHus K paboueil mporpamme Ha 2025-2026 yueOHBIN roja 1o
mucrutuinae [1/1.03 dusuka: B pazmen YCIoBHS pead3alui y4eOHOW JAUCIUTUTMHBI
(mynkt MHpOpManmonHoe obecrieueHre yueOHOW JUCIUTLTUHBI) BHECCHBI H3MCHEHHS B
CIIMCOK OCHOBHOU U JONOJHHUTEIbHOMN JTUTEPATYPHI.

JlononHeHus U u3MeHeHus B paboueit mporpamme o0cykaensl Ha 3aceqanuu 1K
€CTeCTBEHHOHAYYHbIX JHCIUILINH.

«30» aBrycta 2025 r. (mpotokoa Ne 1)

[pencenarens [TIK éy// /Cmupuosa JI.H./




