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COJIEP)KAHME

AHHOTAITUS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCHUTUINHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHO! TUCHUTIIAHEI

YCJIOBUS PEAJIM3ALIMY YUEBHOM TUCIIATIIMHBI

. KOHTPOJb UM OIIEHKA PE3VJIBTATOB OCBOEHUS VYUYEBHOI
JIACLIATITAHEI

Ok wnE



1. AHHOTALIUAS

PabGouass mporpamma yue6Ho¥ mucuuruinHbl [1J[.02 ®dusuka sBiseTcs 4acThio
IpOrpaMMBbl IOATOTOBKH CIIELIMAIMCTOB CPEIHETO 3BEHA CPEAHETO MPO(ECCUOHATIBHOTO
obpazoBanus 1o 11.02.10 Paguocss3p, paguoBeliaHue U TEJIEBUICHUE, BXOIUT B ITUKII
o011eo0pa3oBaTeabHON OATOTOBKY U peanusyercs B 1 u 2 cemecTpax.

B ocHoBe yueOHoM aucuuranasl Ou3nKa JIeKUT YCTaHOBKA HA (POpMHUpPOBAHUE Y
00y4aeMbIX CHCTEMbI 0a30BBIX MOHATUH (PU3UKH U TPEICTABICHUNA O COBPEMEHHOM
¢busznueckoil KapTUHE MHUpPA, a TaKXkKe BbIPadOTKAa yYMEHHMH NPUMEHATh (PU3NUYECcKHue
3HaHUA KaK B MPO(GECCHOHATBHOW IEATENbHOCTH, TaK U JUIA PEIICHUS KU3HEHHBIX
3a/1ay.

MHorue nojoxeHus, pa3BuBaeMble GU3NKON, paCCMaTPUBAIOTCS KaK OCHOBA
CO3JaHUsl ¥ WCIOJIb30BaHUS MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHI
(MKT) - onHoro n3 Hanbosee 3HaUMMbIX TEXHOJIOTMYECKUX JOCTUKEHUN COBPEMEHHOM
LMBWJIA3ALUH.

®du3zrka 1a€T K04 K IOHUMAHUK MHOTOYMCIICHHBIX SIBJICHUM U IPOLIECCOB
OKpY’KaIoIllero Mupa (B €CTECTBEHHOHAYYHBIX OOJIACTSAX, B COLIMOJIOTUH, SKOHOMHKE,
A3bIKe, JuTeparype u np.) B ¢usuke dopmupyroTcss MHOrHE BHIBI JESTEIBHOCTH,
KOTOpbIE MMEIOT METalpeIMETHbI XapakTep. K HMM B NIEpBYIO OYepellb OTHOCATCS
MOJECIIUPOBAaHUE OOBEKTOB U MPOLECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUA,
CUCTEMHO-MH(OPMALIMOHHBIN aHanu3, (GOpPMYJIUPOBAHUE TUIIOTE3, aHAJIWU3 U CHHTES3,
CpaBHEHHUE, OO0O0OIIEHHe, CHUCTEMATH3alus, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX
CBA3€H, IOMCK AaHAJOroB, yIpaBieHHE OObEeKTaMHM U mpoueccamud. MeHHO »3Ta
JUCUUIUIMHA TO3BOJIAET [O3HAKOMUTH OOyYaromuxcsi C HAayYHbIMM METOJaMU
MO3HAHUS, HAYYUTh UX OTJIMYATh TUNOTE3Y OT TEOPUU, TEOPUIO OT IKCIIEPUMEHTA.

®duzrka SABISETCA CUCTEMOOOPA3yIOUM (PAKTOPOM ISl €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE COJEpP>KaHUS
XUMHH, OUOJIOTUH, Teorpaduu, aCTPOHOMHUM U CTIELUATIbHBIX AUCUMIUIUH (TEXHUYECKas
MEXaHMKa, OJJIEKTPOTEXHUKA, DJEKTPOHMKA U  Jp.). Y4yeOHas JAMCUUILIMHA
®du3nka co3MaeT yHUBEPCAIbHYIO 0a3zy i U3y4eHHs oO0menpodecCHoHaIbHbIX |
CHELMAJIbHBIX JIUCUUIUIMH, 3aKjaabiBas (QYHIAMEHT MOCIEAYIOUEro Oo0y4YeHHs
CTYJIEHTOB.

OO6uafast JOTUYECKOM CTPOHHOCTBIO U OMUPACh HA SKCIEPUMEHTAIIbHbIE
(bakTbl yueOHas nqucuuruinHa Ousnka GopMupyer y o0ydaromuxcs NOIJIMHHO HAy4YHOE
MHUpOBO33peHne. Dusnka sBIAETCA OCHOBOU YUYEHUS O MATEPUATILHOM
MUpE U pelaeT npodieMbl ITOTO MUPA.

Conepkanue JUCHUIUIUHBI BKITIOUAET U3yUYCHUE CICAYIOIINX TeM (pa3esioB):
Mexanuka.

OCHOBBI MOJIEKYJIIPHON (PU3UKHU U TEPMOTUHAMUKH .
DJIEKTPOIMHAMUKA.

KosnebGaHust v BOJIHBL.

['eomeTpuyeckas U BOJTHOBAS ONTHKA.

OCHOBBI CHIEIMATTEHON TEOPUU OTHOCUTEIHHOCTH.
KBanroBas u atTomHas ¢pusuka.

Nogakowd =



OO6muit 00beM y4eOHOW Harpy3ku IO JIUCHMIUIMHE COCTaBisieT 26/ 4acos,
Harpy3Ka BO B3aMMOJICHCTBHHM C MpernojiapaTenem - 178 yacos.

Texkyuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B MPOIECCE MPOBEACHUS
NPaKTUYECKUX 3aHATHM, OOECIeYMBaeT OIICHMBAHUE XOJa OCBOCHMS JIUCIUILIUHBI.
dopMBI TEKYIIEr0 KOHTPOJS YCIIEBA€MOCTH: TECTUPOBAHUE, YCTHBIM OMPOC, JOKIa,
BBITIOJTHEHHWE U 3allluTa OOyYaroUMMHCS WHIWBUAYAJIbHBIX 3aJaHUM, IPOCKTOB,
WCCJIEIOBAHUM U JP.

dopma NpOMEKYTOUHOU ATTECTALUU — DK3aMEH.



2. OBIIIASI XAPAKTEPUCTUKA YUEBHOM JUCHUIIJINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOJATOTOBKH CHENUAJHCTOB
CcpeHero 3BeHa

VYuebnas aucturiraa [1)1.02 ®usuka oTHOCUTCS K NMPOGUIBHBIM JUCITUILIMHAM
00111e00pa3oBaTeIbHOM TMOATOTOBKM M BXOAUT B COCTaB 00IIe00pa3oBaTeIbHbIX
y4€OHBIX JUCIUTLIINH.

2.2. llesab u IUIaHUpPYeMble Pe3yJbTAThl OCBOCHUS AUCHUIIIUHBI:

Copnepxanue mnporpammbl  [1J[.02  ®usuka HampaBieHO Ha JOCTHXKEHUE
CJIeIYIOUIUX LIeJIeH:
-OCBOCHHUE 3HAHUHN O (PyHIAMEHTaIbHBIX (PU3NYECKUX 3aKOHAX U MPUHIUIAX, JEKAIUX
B OCHOBE COBPEMEHHOW (hM3MUECKOW KapTHHBI MHUpA; HauOoJiee BaXKHBIX OTKPBITUAX B
o0nacTu (U3HMKHM, OKA3aBIIMX ONPENETAIONIEee BIMSIHUE HA pa3BUTUE TEXHUKU U
TEXHOJIOTHH; METOJAaX HAYYHOrO MO3HAHUS IPUPOIBL;
-OBJIAJICHUE YMEHUSMH NPOBOJUTH HAOIOJEHUSA, IUIAHUPOBAaTh U  BBIIOJHATH
OKCIIEPUMEHTHI, BBIIBUTATh THIIOTE3BI M CTPOUTH MOCIH, NMPUMEHSATH TOJYYCHHBIC
3HaHUS N0 (U3HKE JUIsl OOBSICHEHUS Pa3sHOOOPA3HBIX (PU3NYECKHUX SBJICHHM M CBOICTB
BEILIECTB; MPAKTUYECKH HCIIONb30BaTh (DU3MUECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh
€CTECTBEHHO-HAYYHOW MH(POpMAIIUU;
-pa3BUTHE  TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYaJIbHBIX W  TBOPUYECKHUX
CHOCOOHOCTEM B mporecce MNpuOOpPEeTeHHs 3HAaHUM UM yMEHUH 10 (U3MKE ¢
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  HMCTOYHMKOB  HMHGOpPMAIMKM U COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTUH;
-BOCIIUTaHUE YOEXKJACHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHOB  IPUPOJIBL,
MCIIOJIb30BaHUS JTOCTHKEHUN (PU3UKHU Ha OJ1aro pa3BUTHUS YEIOBEYECKOM UBUIIU3AIINY;
HEOOXOJMMOCTH COTPYJHHUYECTBA B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS 3ajad,
YBAXUTEIBHOTO OTHOIIEHHS K MHEHUIO OIIMOHEHTa NpH OOCYXXIEHUU mpodieM
€CTECTBEHHO-HAYYHOI'0 COJEP’KaHUs; TOTOBHOCTM K MOpPAJIbHO-3TUYECKOW OILIEHKE
WCIIOJIb30BAHUSI HAYYHBIX JIOCTMKEHUH, YYBCTBA OTBETCTBEHHOCTHM 3a 3alIUTY
OKpYXaroulen Cpepl;
-MCMOJIb30BAHNE MPUOOPETEHHBIX 3HAHUN U YMEHUU JJIsl PEIICHUs MPAKTUYECKUX 3a/1a4
IMOBCEIHEBHOM  JKM3HHU, oOecrieueHus  OE30IacHOCTH  COOCTBEHHOM  JKM3HH,
paloHaIBHOIO MPUPOAONOIB30BaHUS U OXPaHbl OKPYXKAIOIIeH cpebl, 1 BOBMOXHOCTh
MpUMEHEHUsT 3HAHWW TIPU PEIICHWH 33Ja4, BO3HHUKAIOMIUX B MOCJIEIYIOMEH
poeCCUOHATILHOM IESITEIIbHOCTH.
OcBoenune coaepxkanusi ydeOHoW nucturmauael  [1J1.02 ®usmka obecneynBaer
JOCTH)KEHHE CTYIEHTAMHU CIEAYIOIIMX PE3YJIbTATOB:
* IUYHOCTHBIX:
JI1 - 49yBCTBO TOPIOCTH M YBAKEHHS K WCTOPUU U JOCTIDKCHUSM OTEYECTBCHHOUN
¢busnyeckol Hayku; (QUIMYECKH TpaMOTHOE TIOBEIECHHE B MPodheCcCUOHATbHON
NEeSATEIBHOCTU U OBITY TIPU 00pallleHnu ¢ TpruOOpaMu U YCTPOUCTBAMM;
JI2 - roTOBHOCTH K MPOAOHKEHHIO OOpa30BaHMS M TMOBBIIMICHHS KBaTU(UKAIUU B
n30paHHOM TpodecCUOHATBLHON AESTENbHOCTH M OOBEKTUBHOE OCO3HaHUE POJIU
(bU3MYECKUX KOMIIETEHIINI B 3TOM;



JI3 - yMeHue uCHOJB30BaTh JOCTMIKEHMSI COBPEMEHHOM (PU3MUYECKON HaykKu U
(u3NYECKNX TEXHOJOTMM [UIsl MOBBILIEHUS COOCTBEHHOI'O HHTEJIEKTYaJIbHOTO
pa3BUTHUS B BEIOpAaHHOW TPO(HECCUOHATIBHOM €A TENBHOCTH;

JI4 - yMeHue caMOCTOSATENBHO J00bIBaTh HOBBIE UId ceOs (U3NUYECKUE 3HAHMS,
UCIIOJIb3Ysl 111 3TOTO AOCTYIHbIE UICTOYHUKH HH(OPMALINY;

JIS - yMeHue BbICTpamBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMAaHJIE II0
pelIeHnIo O0IIKX 3a/1ay;

JI6 - yMeHHMe ymOpaBisiTb CBOEH MO3HABATEIBHON JEATEIBHOCTHIO, MPOBOJUTH
CaMOOLIEHKY YPOBHS COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

* MeTanpeAMeTHBIX:

MI - ucnonb30BaHHUE PA3IMYHBIX BUJOB MO3HABATEIBHOMN JESITEIBHOCTH JJIS PELICHUS
buznueckux 3aaad, NPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOMIOACHMUS,
ONMMCaHUsl, U3MEPEHUS, IKCIIEPUMEHTA) JJIs U3YyUYEHUS PA3JIMYHBIX CTOPOH OKpYKarolen
NENCTBUTEIBHOCTH;

M2 - ucnonap30BaHHE OCHOBHBIX HMHTEJUIEKTYAJIBHBIX OINEpalUi: ITOCTAHOBKU 3aladH,
dbopMynupoBaHMs ~ THUIIOTE3, AaHaJIM3a M  CUHTE3a, CpPaBHEHMs, O0O0OIIEHHUS,
CUCTEMAaTU3alMM, BBISBICHUS IPUYMHHO-CIEACTBEHHBIX CBS3€H, IOMCKA aHaJOIOB,
(dbopMyJIpOBaHUsI BBIBOJOB JUIS U3YUEHUSI Pa3IMUHbBIX CTOPOH (PU3NUECKUX OOBEKTOB,
ABJICHUH W TPOILIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAMMOCTh CTAJIKHUBAThCS B
npodeccuoHabHOM cdepe;

M3 - yMeHHe TeHepupOoBaThb HAEH M ONPEAENSATh CPEICTBA, HEOOXOIUMBIE M HX
peanu3anuu;

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

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

M6 - ymeHue mNyOJMYHO MNPEIACTABIATH PE3YJbTaThl COOCTBEHHOIO HCCIEIOBaHUS,
BECTU JIUCKYCCUH, JOCTYIHO U TapMOHMYHO COY€Tas CcoJepkaHue Hu (QopMbl
npecraBisieMol nHpopMaluy;

* IpeAMETHBIX:

I11 - chopMuUpOBaHHOCTH MPEACTABICHUN O poJid U MecTe (U3NKH B COBPEMEHHOU
HAayyHOM KapTHUHE MHUpPA; NOHMMaHUE (QPU3NYECKOW CYHIIHOCTH HAOII0JaeMbIX BO
Bcenennoit siBinenuit, ponu Gusuku B GOpMHUPOBAHUU KPYro3opa M (yHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JUIsl pEICHUsI TPAKTUYECKUX 3a/1aY;

[12 - BnageHne OCHOBOIONATAIOMUMHA (PU3UYECKUMHU TOHITHUSAMHU, 3aKOHOMEPHOCTSMH,
3aKOHAMU W TEOpPHUSMH;, YBEPEHHOE HCIOJIb30BaHUE (U3UYECKON TEPMHUHOJIOTUU U
CUMBOJIMKY;

[13 - BnajieHre OCHOBHBIMHU METOJIaMHU HayYHOTO MO3HAHUS, UCII0JIb3YEMbIMU B (PU3HKE:
HaOJII0ICHUEM, ONIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

[14 - ymenust oOpabaThiBaTh pe3yjibTaThl W3MEpPEHUN, OOHAPYKMBATh 3aBUCUMOCTH
Mexay (U3MUYECKMMH BEIMYMHAMHU, OOBSCHATH IOJIyYCHHbIE DPE3yJbTaTbl U JIeJaTh
BBIBOJIBL;

[15 - chopMUpPOBAHHOCTH YMEHUS peliaTh (PU3NUECKHE 3a/1a4H;

[16 - chopmMupoBaHHOCTH YMEHUSI MPUMEHSTHh MOJIYYCHHbIC 3HAHUA 11 OOBSICHEHUS
YCIIOBUHM MpOTEeKaHUs (PU3UUECKUX SIBICHUN B MPHUPOAE, MPOPEeCcCHOHANBHON cepe u
JUTSl IPUHATHS IPAKTUYECKUX PELICHHUI B IOBCEIHEBHOW KU3HH;



I17 - chopMHpOBaHHOCTH COOCTBEHHOM MO3UIIUU IO OTHOIIEHUIO K (U3UYECKOU
uH(pOopMaIK, MOTy4yaeMO U3 pa3HbIX HCTOYHUKOB.



3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUITIJIUHBI
3.1. O0bem y4eOHOM TUCUMIIIIMHBI K BUABI Y4eOHO# padoThl

Bua yuebnol paboThl Obrem B
qacax

O0beM yueOHOoI THCHUTITHHBI 267
CymmapHasi yueOHasi HAarpy3Ka BO B3aHMO/IeiiCTBHM C MpenojaBarejieM 178
B TOM YHUCJIC:

JIEKLIUA 126
nabopaToOpHbIC 3aHATHS 20
MPAKTHUYECKHUE 3aHATUS 32
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocrosiTejibHasi pa6oTa, B TOM YHcJIe: 89
BBINOJIHEHUE WHAMBHYaTbHOTO MPOCKTA 39

HpOMe)KYTO‘IHaH aTTeCTalusAd B (bopMe OK3aMCHa




3.2. TemaTu4eckuii mJ1aH u coaep:xkanue ydyeonou aucuuniannsi I[1J1.02 duszuka

HanmenoBaHmue pa3jie/ioB U TeM Conep:xanue yueOHOro MaTepuaJia u (pOpMbl OPraHU3aALMU AeATeIbHOCTH O0bem YpoBenn
00y4ammxcs 4acoB 0CBOEHMS
1 2 3 4
BBenenue. Conep:kanue y4eOHOT0 MaTepuaJia
1. | dusuka — ¢yHgamMeHTanbHas Hayka O mIpupoze. EcTecTBeHHO-HAay4yHBIH METO[ 2
MTO3HAHMUSI, €T0 BO3MOXHOCTH U IPAHMIIBI TPUMEHUMOCTH. JKCIEPUMEHT
Pa3gea 1. MexaHuka 29
Tema 1.1. Kunematuxa. Copaepxanue yuyeOHOro MaTepuasa 2
1. | Mexannueckoe gBwkenue. Ilepememenne. Ilyts. Ckopocts. PaBHOMepHOE 2
MPSIMOJIMHEITHOE IBUYKEHUE.
2. | Yckopenne. PaBHOnIepeMeHHOE NPSIMOJIMHEHHOE IBIKEHHE. 2 2
3. | CBobogHoe manenue. [IBuxkeHue Tena, OpOLIEHHOTO TMOJ YIJIOM K TOPU3OHTY. 5 2
PaBHOMEpHOE ABMXKEHUE TIO OKPY>KHOCTH.
IIpakTnyeckue 3aHATUSA
1. ‘ Pemenue 3amau no Kunemaruke 2
JlabopaTropHble 3aHsITHSI
1. ‘ HccienoBanue ABKEHUS Tela IO ASHCTBUEM [OCTOSIHHON CHJIBI 2
Tema 1.2. 3akOHBI MEXaHUKU Copnepxxanue y4eOHOro Marepuasa
HrroToHa. 1. | lepssrii 3akon HetoTona. Cuita. Macca. Umnynbc. 2
2. | Bropoii 3akon HetoToHa. OCHOBHO# 3aKOH KJjacCM4eckoil AuHaMuKH. Cuia TSKECTH. 2
Bec. CriocoOs1 n3mepenusi Mmacchbl Tell. Cuiibl B MEXaHHUKE.
3. | Tpernii 3akoH HproToHa. 2
3aKOH BCEMUPHOTO TATOTeHHUs. ['paBuTalinoHHOE 10JI€. 2
IIpakTHyeckue 3aHATHA
1. ‘ Pemenne 3agau mo /{unamuke. 2
JlabopaTropHble 3aHsATHS
1. ‘ W3ydeHne ocoOeHHOCTEH CUITbI TPEHUS (CKOTbKEHHUS) 2
Tewma 1.3. 3akoHBI COXpaHEHHUS B CopaepxxaHue y4yeOHOIro MaTepuasa
MEXaHUKe. 1. | 3akoH coxpaHeHUs UMIyJbca. PeakTuBHOE ABMKEHUE. 2 2
2. | Pabota cumel. PaGoTa moTeHIMaNbHBIX chil. MomHOCTh. DHeprus. Knaernaeckast 2
sHeprus. [loTeHnnanbHas sHeprus. 3aKOH COXPaHEHUsSI MEXaHUYECKOM SHEpIuu. 2

HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHUA.




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
o0yyaommxcst 4acoB OCBOCHMS
1 2 3 4
IIpakTH4yeckue 3aHATHS
1. | Pemenue 3amay ma 3CH. 2
2. | KonrponpHas pabora no pazaeny 1. 1
JlabopaTopHble 3aHATHS
1. | Vi3yueHue 3aKOHA COXPAHEHNUS MMITYJIbCA M PEAKTHBHOTO JIBIKCHHS 2
Pa3nes 2. OcHOBBI MOJ1eKYJISIPHOM (GU3NKHU U TEPMOJIMHAMMKH. 50
Tema 2.1. OCHOBBI MOJIEKYIISIPHOM Coaep:xanue yue0HOro MaTepHaJia 2
(GU3KUKHN U TEPMOJUHAMUKHU. 1. | OcHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKO! Teopun. Pazmepsl u macca 2
MoOJIeKYN U aToMOB. bpoyHoBckoe nBuxenue. Auddysus. Cuibl 1 sHeprus
MEXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.
2. | Ctpoenue ra3000pa3HbIX, KUIAKUX U TBEPAbIX Tesn. CKOPOCTU ABMKEHUS MOJIEKYI U 5 2
UX U3MEPEHUE.
3. | Uneanbubiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM 5 2
TEOpPUU Ta30B.
4. | Temnepatypa W ee  u3MepeHHe. AOCONIOTHBI  HYJAb  TEMIIEpaTyphl. 5 2
TepMonrHaMuyeckas IKajla TEMIEPATYPHI.
5. | YpaBHEHUE COCTOSHMS HICATLHOTO Ta3a. MosispHas ra3oBas MOCTOsTHHASL. 2 2
IlpakTHyeckue 3aHATHA
1. | Pemenue 3anau Ha ocHoBHOE ypaBHeHHe MKT. 1
2. | Pemenue 3a1a4 Ha ypaBHEHUE COCTOSIHMS UEATBHOTO rasa. 1
Tema 2.2. OcHOBBI Copaepxxanue yuyeOHOIro MaTepuasa 2
TEPMOANHAMHUKHU. 1. | OcHoBHBIE MOHATHS U omnpezeneHus. BHyTpeHHss sHeprusi cuctembl. BHyTpeHHss 2
9Heprus wujeasbHoro rasza. PabGora u Temnora kak (opMbl Nepedayd >HEPruu.
TennoeMKocTb. Y IesibHas TEIUIOEMKOCTh. Y paBHEHHUE TEIJIOBOro OajlaHca.
2. | IlepBoe Hawanmo TepMoauMHAMHMKH. AnuabatHelii npormecc. [IpuHIMI neHCTBUS 2
teroBoil mammHbl. KII/[ TeruoBoro nsurarens. Bropoe Havamo TepMOIMHAMUKH. 5
TepMonnHaMuueckass IIKajga TeMmIeparyp. XOJOAWIBHBIE MAaIIMHbBL. TeroBble
neurarenu. OXpaHa npUpOJIbI.
3. | Bropoe Hawamo TepMoaMHAMUKU. TepMoIuHaMHU4ecKas IIKajga TeMIepaTryp. 5 2
XonoaunpHble MamvHbL. TeruoBble aBurarenn. OxpaHa npupoJibl.
IlpakTHyeckue 3aHATHSA
1. ‘ Pemenue 3agau Ha 1 1 2 3aKOHBI TEPMOJUHAMUKH. 2




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
o0yyaommxcst 4acoB OCBOCHMS
1 2 3 4
2. | Pemenue 3anau na KITJI TeruioBoro aBuraTess. 2
CamocrosiTejibHAasi padoTa 00y4a0ImMxcst
1 | [logrotoBka coobOmenuit 1o Teme «[IpoOieMbl dKoNOrWH, CBSI3aHHBIE C 6 3
HCIIOJIb30BAaHUEM TETJIOBBIX MAIlIUH.
Tema 2.3. CBolicTBa BEILIECTB B Conep:kanue y4eOHOT0 MaTepuaJia 2
pa3InYHBIX arperaTHbIX 1. | CBoiictBa napoB. Mcnapenue u KoHaeHcauus. HachlleHHBINH Map U €ro CBOMCTBA. 2
COCTOSIHUSIX. Kunenue. 3aBucuMocTh TeMIepaTypbl KuiieHus oT aasieHus. [leperpersiii nap u ero
HCII0JIb30BaHUE B TEXHUKE.
2. | AOcot0THas U OTHOCUTEJIbHAS BIAKHOCTh BO3/1yXa. To4Ka pocChl. 2 2
3. | CBolictBa  kuMAKOCTeH. XapaKTepUCTUKA JKUJKOTO  COCTOSHHS — BEIECTBa. 2
[ToBEepXHOCTHBIN CIOM MKUAKOCTU. DHEPrusi MOBEPXHOCTHOTO CiOsA. SIBIEHUS Ha 2
TpaHulle )KUJIKOCTH C TBEpAbIM TenoM. KanuisipHele sBlIeHuUsI.
4. | CBoiicTBa TBepabIX Tel. AMOpGHBIE U KPUCTAIUITMUECKUE Tela. 2 2
JlaGopaTopHble 3aHsATHS
1. | OnpeneneHne OTHOCUTENLHON BIAKHOCTH BO3LyXa 2
2. | Onpenenenne k0 UIFIEHTa TOBEPXHOCTHOTO HATSHKEHUS KHJIKOCTH 2
CamocrosiTe1bHas padoTa 00y4a0mmxcst 10 3
1 \ [ToaroroBka cooOienuii o Teme: «KuaKne KpucTauib»
Pa3nen 3. DiekTpoanHaMuka 57
Tewma 3.1. DnexTpuueckoe mnosie. Copepxanue yueOHOIro MaTepuasa 2
1. | DnexTpudeckoe Mmoje. DIeKTPUUECKUE 3apsiibl. 3aKOH COXpPaHEHHUs 3apsja. 3aKoH 2
Kynona. DOnekrpudeckoe mnose. HampsokeHHOCTh aiekTpuueckoro mois. [TpuHnun
CYIIEPIO3UITMH MOJICH.
2. | PaGota cun snextpoctarnuyeckoro mnons. IloteHunan. Pa3HOCTh NOTEHIMANOB. 2
DOKBUIMOTEHIIUATFHBIE TTOBEPXHOCTH. CBSI3b MEXy HAMPSDKEHHOCTBHIO M Pa3HOCTHIO )
MOTEHIMAJIOB 3JEKTPUYECKOTO MOJsA. JMANEKTpUKH B 3IEKTPUUYECKOM  IIOJIE.
[Tonsipu3zanus 1u31eKTPUKOB. [IpOBOJIHUKY B JIEKTPUUECKOM IOJIE.
3. | Kongencatopsl. CoenuHeHne KOHAEHCATOpPOB B OaTapero. DHeprus 3apsKEHHOTO 2 2
KOHJIEHCATOPa. DHEPIHUs MIEKTPUUYECKOTO MOJIS.
IIpakTnyeckue 3aHATHA
1. | Pemenue 3amayd Ha 3akoH KynoHa ¥ HaNps>KEHHOCTh JIEKTPUYECKOTO MOJIS.
2. | Pemenne 3amay Ha DJIEKTPOEMKOCTb KOHJIEHCATOPA, SHEPIHI0 3apsyKEHHOTO

KoHACHCATOpa.




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
o0yyaommxcst 4acoB OCBOCHMS
1 2 3 4
Tema 3.2. 3aKOHBI IOCTOSHHOTO Coaepxxanue yueOHOro MaTepuaJa 2
TOKa. 1. | YcnoBus, He0OXOIUMBbIE JUIsl BOSHUKHOBEHHUS U TOAJIEPKAHUSI SJIEKTPUUECKOr0 TOKa. 2
Cuna TOKka M IUIOTHOCTh ToKa. 3akoH Oma Uil yyacTKa  LIeNu
oe3 DJ1C.
2. | 3aBUCUMOCTD DJIEKTPUYECKOIO CONPOTHUBIIEHUS OT Marepuaia, [UIMHBI U IUIOIIALU 2
IIONIEPEYHOI0 CEUEHUsI IPOBOJHUKA. 3aBUCUMOCTh 3JIEKTPUUECKOIO COIPOTUBIICHUS 2
IIPOBOJHHUKOB OT TEMIIEPATYPBHI.
3. | DnexTpoABMKYIIAs cujla HCTOUYHMKA TOKa. 3akoH Oma JUIsl TOTHOW IeMH. 2 2
4. | Coennnenue npoBoAHUKOB. CoelMHEHHWE HCTOYHUKOB J3JIEKTPUUECKON HHEPruu B 2 2
OaTapero.
5. | Pabota M MOUIHOCTH AJIEKTPHUYECKOTO TOKA. TemaoBoe [eicTBHE TOKa. 3aKOH 2
Jxoyns—IJleHua.
Tema 3.3. DnexTpuyeckuii TOK B Coaeprxanue yueOHOIro MaTepuaJa
pa3IMYHBIX Cpelax. 1. | Dnexrpudeckuil TOK B MeTaiax. DJIeKTpOHHbIN ra3. Pabora BeIxona. 2
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DinekTposn3. 3akonsl Dapanes. [Ipumenenue
NIEKTPOJIN3A B TEXHUKE.
2 | DnexTpuYecKuid TOK B ra3ax u BakyyMme. MoHu3amms ra3a. Busl ra30BbIX pa3psiioB. 2 2
[TonsTue o miiazme. CBOMCTBA M IPUMEHEHHUE DJIEKTPOHHBIX ITYYKOB.
3. | DnexTpuyeckuii TOK B MOIynpoBoHUKaX. CoOCTBEHHAs IPOBOJUMOCTb 5 2
M0JIyIPOBOIHUKOB. [10s1ynipoBOJTHUKOBBIE TPHUOOPBI.
CamocrosiTesibHAas padoTa 00y4aOIIMXCH
1 | Coobuienus no teme: «I1onynpoBOIHUKOBBIE TaTYUKU TEMIIEPATYPHI». 10 3
Tema 3.4. MarautHoe moJie. Coaep:xanue yueOHOTo MaTepHaJia 2
1. | BekTop HMHAyKIMM Mar"uTHOro nmnoss. JleWicTBME  MAarHUTHOTO IO HA
NPSMOJMHENHBI TPOBOJHUK C TOKOM. 3akoH Amrmepa. B3aummoneilcTBue TOKOB. 2
Pabota no nepemenieHu0 NPOBOAHUKA C TOKOM B MAarHUTHOM TIOJI€.
2. JleficTBue MarHMTHOTO TOJSI Ha JABWXKyumidca 3apsa. Cuna  Jlopenua. 1 2
Onpenenenue yenbHOro 3apsaa. Y CKOPUTENIU 3apsKEHHBIX YaCTHIL
CamocrosiTesibHasi padoTa 00yyaumuxcst
1 | BeimosiHeHMe pacyeTHBIX 331a4 Ha cHily Amnepa. 2
2 | BemmonHenue pacueTHbIX 3a1a4 Ha ciry JlopeHna. 2

Tema 3.5. DnexTpoMarauTHas

Coaep:xaHue yueOHOro MaTepuaJia




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
o0yyaommxcst 4acoB OCBOCHMS
1 2 3 4
WHTYKIIHSL. 1. | DnexkrpomarauTHas MHIYKIMs. BUXpeBoe 31eKTpUUYECKOE MOJIE. 2 2
2. | CaMOMHIYKIIMS. DHEPTUs MAarHUTHOTO TIOJIA. 2 2
CamocrosiTeibHast padoTa 00y4aOImMXCcst
1 | IloaroroBka coobuienuit no reme: «Maiiki @apajieit — co3aaresnb yueHus 00 10
AIEKTPOMArHUTHOM I10JIE» 3
Paznen 4. KosieGaHusi 4 BOJIHBI. 38
Tema 4.1. Mexanuueckue Coaep:xxanue yue0HOro MaTepHaJia
Koe0anus. 1. | KonebarenpHoe aBmkenue. I'apmonndeckue KoyieOanus. CBOOOHBIE MEXaHUYIECCKHEC 5 2
kojeOanus. JIunelHple MeXaHMYECKUE KOJieOaTeNIbHbIE CHUCTEMBI.
2. | IIpeBpamenue sHepruu npu KosedarenbHOM ABHKeHHH. CBOOOIHBIE 3aTyXalOLIHe 2 2
MeXaHH4YecKue KoneOaHus. BeIHyXIeHHbIE MEXaHUUECKUE KOoeOaHusl.
IIpakTHyeckue 3aHATHS 2
1. | Pemenue 3aay Ha MexaHMUECKHE KOJIEOAHMSI.
JlabopaTropHble 3aHATHSA
1. \ M3yueHne 3aBUCUMOCTH NepHOIa KOJICOAHWH HUTSHOTO MAasiTHUKA OT JJTMHBI HATH. 2
CamocrosiTeibHas padoTa 00y4alOIIMXCS
1 | I[MoaroroBka cooOiieHuii Mo TeMe: «YIJIbTPa3BYK W €ro MCIOIb30BAHUE B TEXHUKE U 10 3
MEIUIITHEY.
Tema 4.2.Ypyrue BOJIHBI. Copaepxxanue yuyeOHOIro MaTepuasia 2
1. | Ilonepeynsle ¥ NPOJOIbHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. YpaBHEHUE IUIOCKON 2
oerymieit BosHbl. aTepdepenus BonH. [lonarue o nudpaximy BOIH.
2. | 3ByKOBBIC BOJIHBL. YIIBTPA3BYK M €T0 IPUMEHEHHE. 2
Tema 4.3. DnexkTpoMarHuTHbBIE Copepxanue yueOHOIro MaTepuasa
KoJie0aHusl. 1. | CBoOomHble  3eKTpoMarHuTHble  KoneOanus.  [IpeBpamenue  sHeprum B 2
Kosie0aTenbHOM KOHTYpe. 3aTyxarolllie 3JeKTpOMarHUTHble KonebaHus. ['eHeparop 2
HEe3aTyXalolUX 3JEKTPOMArHUTHBIX KosiebaHuil. BbIHYXIEHHbIE DJIEKTpUYECKHE
KoJeOaHusl.
2. | Ilepemennsbrii Tok. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOE M HMHIYKTHBHOE 2
CONPOTHUBIIEHUSI TEPEMEHHOIO TOKa. 3akoH OMa JuIsi 2JIEKTPUYECKOW IENH 2
MepeMEeHHOTr0 Toka. PaboTa u MOITHOCTh NEPEMEHHOT0 TOKA. I 'eHepaTopsl TOKa.
3. | Tpauchopmatopsl. Toku Bbicokoit yacToThl. [lonyuenue, nepenaya u pacupeeneHme ) 2

QJICKTPOIHCPIUH.




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
o0yyaommxcst 4acoB OCBOCHMS
1 2 3 4
IIpakTHyeckue 3aHATHS
1. | Peuenue 3a1a4 Ha SIEKTPOMATHUTHBIE KOJNEOAHHSL. 4
JlaGopaTopHble 3aHATHS
1 | WHyKTUBHOE M EMKOCTHOE COIIPOTUBIIEHUS B LIETIU IEPEMEHHOI'0 TOKA 2
Tema 4.4. DnekTpoMarHuTHbIE Conep:kanue y4eOHOT0 MaTepuaJia
BOJIHBI. 1. | DAeKTpOMarHuTHOE TOJ€ Kak OCOOBbI BUA MaTepHH. DJICKTPOMArHUTHBIC BOJIHBI. 5 2
Bubparop ['epiia. OTKpBITHII KOeOaTeIbHBIN KOHTYP.
2. | U3o0perenne pammo A.C. IlonoBemMm. Ilomsarne o panuocBsizu. Ilpumenenue 1 2
AJIEKTPOMArHUTHBIX BOJIH.
Pa3znen S. I'eomerpuyeckasi 1 BOJTHOBasi ONITHKA. 18
Tema 5.1. IIpupona cBera. Coaep:xanue yue0HOro MaTepuaJia 2
1. | CxopocTh pacnpocTpaHEHHUsl CBeTa. 3aKOHBl OTPaKE€HHsI W TNPEJIOMIICHHUsS CBETa. 2
[TonHOE oTpakeHue.
2. | Jlunsel. ['ma3 kak ontudeckas cucrtema. Ontuyeckue npubopsl 2 2
IIpakTHyeckue 3aHATHS
1. | Pemenue 3a7a4 Ha 3aKOHBI OTPAKEHHUs H IPENOMIICHHS CBETA. 2
JlabopaTopHble 3aHATHSA
1. | U3mepenue nokasares MpeNoOMICHHS CTEKIIA 2
Tema 5.2. BosnHOBBIE CBOMCTBA Copepxanue yueOHOIro MaTepuasa
CBETA. 1. | Unrepdepennus cera. KorepeHTHOCTH cBETOBBIX Jiyueld. IHTepdepeHyst B TOHKHUX 2
mneHkax. [Tonocel paBHo#t TonmuHel. Konbia HetoTona. Mcnons3oBanue 5
uHTepdepeHu B Hayke U TexHuke. udpakuus ceera. Judpakuus Ha menu B
napajuiesIbHbIX Jiyyax. JudpakionHas pemerka.
2. | [lonsarue o romorpadun. [Tonspuszarws mornepeyHsx BoyH. [lonsipusanms ceTa. 2
JBonnoe nydenpenomiienue. [onsaponasl. Jucnepcus ceera. Bunbl ciekTpos. 2
Crnextpsl ucryckanusi. CHeKTpbl NOTJIONEHHUS.
3. | YabrpaduoneroBoe u nHppakpacHoe uznyueHus. PenrreHosckue yuu. x npupona 2 2
U CBOMCTBA.
JlaGopaTopHble 3aHATHS
1 ‘ W3yuenne nnrepdepenuu u nudpakiuuu cBeTa 4
Pa3nes 6. OcHOBBI CielIMAJbHOM TEOPUH OTHOCUTEIbHOCTH. 6
Tema 6.1. OCHOBBI CIEIMATILHON \ Copnepxxanue yuyeOHOIro MaTepuaJa 2




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
o0yyaommxcst 4acoB OCBOCHMS
1 2 3 4
TEOPUU OTHOCUTEIILHOCTH. 1. | NuBapuaHTHOCTH MOJyJIsl CKOPOCTH cBeTa B BakyyMme. [locTynarsl DiiHITElHA 2
2. | IlpocTpaHCTBO U BpeMsl ClielMaIbHONW TEOPUU OTHOCUTEIbHOCTH 2 2
3. | CBs13b Macchl M YHEPTUU CBOOOIHOM YaCTUIBL. DHEPTUs MOKOs 2 2
Paszgea 7. KBantoBasi u atomHasi pusuka. 67
Tewma 7.1. KBanToBas onruka. Conep:kanue y4eOHOT0 MaTepuaJia 2
1. | TerutoBoe u3nyueHue. Pacpesenenne SHEPTUU B CIIEKTPE aOCOTIOTHO YEPHOTO TEla. 2
KBanToBas runoresa [1nanka. @oTOHBI.
2. | Buemnuii  gorosnexkrpuueckuii  dpdexr. Buyrpennwmit  doroaddexr. Turbr 5 2
(hOTO3JIEMEHTOB.
3. | JlaBnenue cera. [loHsITHE O KOPITYCKYIISIPHO-BOJIHOBOW MPUPOJIC CBETA. 2 2
4, | Jlazep. [Ilpumenenue yazepa. 2 2
IIpakTHyeckue 3aHATHS
1. ‘ Pemenue 3agau no KBaHTOBOM ONTHKE. 4
Tema 7.2. ®usnka aroma. Coaep:xxanue yueOHOro MaTepHaJia
1. | Pa3BuTHe B3MIS/10B HAa CTPOEHUE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 3 2
Bojopona. Snepnas Mmonenb aroma. Ombitel O. Pesepdopma. Mognens aroma
Bojopoaa no H. Bopy. I'mnoresa ne bpoitns. CooTHomieHne HeompenenéHHOCTeH
I'elizenOepra. KBaHTOBbIE T'eHEPATOPBHI.
Tewma 7.3. ®usuka aTOMHOTO sAJpa. Conep:xanue yueOHOTro MaTepuaJia
1. | EcrecTBeHHass paauMoOaKTUBHOCTb. 3aKOH paJlOaKTUBHOro pacnaga. CrnocoOsbl 2 2
HaOJII0JICHHUS] ¥ PEeTHCTPAIU 3apsbKeHHBIX yacTull. Dddekt BapunoBa — YepeHkona.
2. | Ctpoenue atomHoro sapa. Jledhekr Macchl, SHEpIrUs CBSI3U U yCTOWYMBOCTh ATOMHBIX 2
sIep.
3. | Anepusble peakiuu. MickyccTBeHHas paguoaKkTUBHOCTD. JlelieHne TSKETbIX SIep. 2
4. | lenHass sanepHas peakuusd. Ynpasisemas LenHas peakuus. SnepHblil peakTop. ) 2
[Tonyyenue paioOaKTUBHBIX U30TONOB U UX npumMeHeHue. ADC.
5. | buonoruueckoe AecTBUE paIMOAKTUBHBIX U3IIYYEHUH. DIeMEHTapHbIC YaCTHIIbI. 2 2
IIpakTH4yecKue 3aHATHS
1. | Pemenue 3ama4 mo teme «SnepHas dpuzukay. 2
2. | KontponpHas pabora mo teme «Dusnka aTOMHOTO sSIpa 1

CamocTtosiTeibHAsA padoTa 00y4yalommxcst




HaumeHoBaHue pa3jieioB U TeM Conep:kanue y4eOHOro Martepuasa u GopMbl OPraHu3anuM AesATeIbHOCTH Oo0bem YpoBeHb
00y4YarIMXcs 4acoB O0CBOEHUS
1 2 3 4
BrinosiHeHue 1 3a11MTa MHAWBUAYAJIBHOTO ITPOEKTA 110 JUCLIUIUIMHE 39 3
BCEI'O 267




IMPUMEPHBIE TEMbI UHAUBUAYAJIBHBIX ITPOEKTOB
no aucuuiiube I1J1.02 ®duszuka

1. AnbrepHaTUBHBIE BUJbI SHEPTHUH.

AHanu3 3QGEeKTUBHOCTH UCIIOJIb30BaHUS SHEPTrOCOEPETAIONINX JIAMII B KOJIJIEIKE

U JioMa.

becripoBoiHas nepeada SHEPTUM.

BemiecTBo B COCTOSIHUH ILIa3MBl.

Busyanusaius 38yKOBBIX BOJIH.

Bnusiaue atmocdepsl Ha pacpoCTpaHEeHUE JEKTPOMArHUTHBIX BOJTH.

BnusiHue BHEMIHUX (AaKTOPOB HA 3pEHUE IMIKOJIHHUKA

Bnusinue MarHuTHBIX Oypb Ha 37J0POBBE YEIOBEKA.

. MccnenoBanue moBepXHOCTHOTO HATSKEHUSI PACTBOPOB CTUPAJIBHBIX MOPOILIKOB.

10 HccnenoBanue paaualiioHHOro (hoHA Y-U3ITyueHHUs Ha IpUycaeOHOM y4acTKe.

11.MccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH B Pa3IMUHBIX Cpeaax.

12.VccnenoBanue TEIIONPOBOAHOCTH Pa3IUYHBIX MaTEPHUAJIOB.

13.MccnenoBanue ynpyrux coyJapeHUN ABYX Tel pa3HOM Macchl ¢ MPUMEHEHUEM
BUJICOAHAIM3A.

14. Kpucraminueckue u aMmopdHsbie Tena. JlepexTsl B KpucTayiax.

15.KyOuueckuii CBETOAMOIHBIA MACCHB.

16.JIa3epbl u X MPUMEHEHHE.

17.MarHuTHOE TI0JIe ¥ €TO BIMSHUE Ha KUBBIE OPTaHU3MBI.

18.MarauTHbIe HOCUTEHN HHPOPMAITUH.

19.MaruuTHBIC TIOJISA, UX U3MEPEHHS U BO3/ICHCTBUE HA KUBBIC OPTaHU3MBI.

20.MeTtamopd 036l MBUTBHBIX TTY3BIPEH.

21.MexaHu4ecKre CBOMCTBA TBEPABIX TEJ.

22.Mojennb CHUCTEMBI CBSI3M C HCCJIENOBATEIbCKOM CTaHIMEH, HaXOAIIEHCs Ha
oOpaTHoit cropone JIyHBIL.

23.MbUIbHBIN TTy3bIPh — HEMPOYHOE YYI0.

24 HazeMHble TpaHCHOPTHBIE CPEJCTBA C HETPATAULIUOHHBIMU KOHCTPYKTOPCKUMU
PELICHUSMHU.

25.HacpllieHHbIE U HEHACBIILIEHHBIE NTapbl. Bia)kHOCTh BO3IyXa U €€ U3MEpPEHHE.

26.0 mMexaHn3Me BIUSHUS MarHUTHOTO TTOJISI HA CBOMCTBA BOJIBI

27. IlonynpOBOIHUKH, UX TIPOIILJIOE U OyIyIIIee.

28.1lonsipuszanus cBeTa U €e MpUMEHEHUE.

29.11poeKT opraHu3aluu CBsI3U, TPAHCIIOPTA U SHEProoOeceueHnsl TyHHBIX 0a3.

30.1Tpon3BOACTBO SHEPIUH.

31.Pa3Buture npeacTaBiIeHUI O AIEKTPUUECTBE.

32.Poccuiickue naypeatsl HobeneBckoit npemMun B 001acTu PU3UKH.

33.Cua TpeHus ¥ METO/IbI €€ UCCIIeIOBAHNUS.

34.CkopocTh cBeTa.

35.CoBpemeHHast SHEpPreTUKa 1 MEePCIEeKTUBHI €€ Pa3BUTHS.

36.ConHeyHas meyb.

37.CoxpaHeHue >IeKTPUUECKON SHEPTUU B JJOMAITHUX yCIOBHSIX.

38.CpaBHUTENbHBIN aHAJIW3 METOJOB MCCIEAOBAHUA OCBEHIEHHOCTH pabouero
MecCTa.

no
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39.Temniepatypa u €€ U3MEpEHUE.

40..OneKTpoABUTaTENId U UX TPUMEHECHHUE.

41.971eKTpOMarHuTHbIE YCKOPUTEIN MaCCHhl.

42.5IBnenue aneKTpu3auu. DIEeKTPU3alusl Ha MPOU3BOJICTBE U B OBITY.
43.A6COMIOTHO TBEPJIOE TEJIO U BUJIBI €T0 JIBUKEHUS.



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

KommiekT Me0esin 1J1st yueOHOT0 nmpoiecca

MyabTuMeauiiHOe 000pyJ0BaHUE: TIEPCOHAIBHBIA KOMIbIOTEp -  lmT.
(npoueccop  IntelPentium  E2140/512Mb/  160Gb/CR/DVD+RW),  monuTtop
LCDSamsung 19), mynsTumMenuiinbiii npoektop Mitsubishi SL 2V,

IIporpammuoe oOecneuenue: Microsoft Access (nunensus NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (numien3ust NeIM123460); Microsoft Visio Professional
(mumensust  NeIM123460); Microsoft Visual Studio  En-terprise  (JatieH3us
NeIM123460); Microsoft Windows Enterprise (murensust NeIM123460); Arent Dr.Web
(mumensust Ne QS34-HC7C-SD53-K5L2); kommiekr [TAPAHT-Macrtep (nutieH3us
Ne12-40272-000898); xomrmutekt [IO st permeHuss OCHOBHBIX IIOJIb30-BaTEIIbCKUX
3amau (cBobonno pactp. [10); cnpaBounas npaBoBas cuctema «Koncynbrant I[lmrocy»
(xoHTpakT Ne2023 CB 3 o1 29.12.2022r).

CpeacrBa o0y4yeHHsi: KOMIUIEKT pa3aTOYHOIO MaTepuasa, TaOIHUIlbl U IJIaKaThl
¢busuke; crennl - «lllkana anmekTpoMarHuTHRIX BOIH», «Tabmuiia MenneneeBa»; Habop
Mpe3eHTalu 10 GU3UKE, IKPaH.

YueOHas 1abopaTopusi 3JIeKTPUUYECTBA U MATHeTHU3MA

Kommiekt me0esn 11 yueOHOro mpouecca.

CpeacrBa o00y4eHusi: BOJBTMETpP YHHBEpcal, 2 INT., JOCKa ayJUTOpHAas
1500*1000, kommuekr Mebenu [Jsi y4eOHOro Ipolecca, KOHCTPYKIUS W3
XPOMHUPOBAHHBIX METAITMY.TPyOOK oA ¢popmat Al, 10 wr., 1abopaTopHas ycTaHOBKa
"Moct VYwurcrona" UE302030-230, 2 wrT., nabopatopHas yctaHoBKa "Hampsbkenue
miockoro konaeHcatopa"UE301080-230, 2 mr., nmaboparopHas ycraHoBka "TpyOka
Tomcona" UE307050-230, 2 mit., maGopaTopHas yCTaHOBKa '"DIEKTPOBAKYYMHBIN
pu6op ¢ y3kum myukoM' UE307070-230, 2 mr., maGopaTopHbiii komiieke JIKD-7 ",
naboparopubiii  komruieke JIKD-7, naGoparopubiii  komrmuiekc JIKD-b, 4 .,
ocimuorpad  anamoroBbii  1*10MI'm  (10210040/190516/0002626/20), 2 mirt.,
octuiorpad aHaJIOTOBBIN 1*10MTI'1g (10210040/210416/0002035/41),
AJIEKTPOBAKYYMHBII PUOOP € y3KUM ITyYKOM Ha OCHOBaHHH.



Cnenuaan3npoBaHHasi JIa0OPaTOPUsI MEXaHUKHU M MOJIEKYJISAPHOH (PU3NKH.

KommuiekT Mebesn 1J1st yueOHOro mpouecca.
CpeacrBa oOyuyeHHsi: KOMIUIGKT OOOpYIOBaHUS JJiE CHUCTEMbl  YIpaBICHUS
AJIEKTPONIPUBOJOM, KOMIUIEKT HpubopoB, MyiabTuMeTp AM-1038, ycraHoBka s
U3MEpPEHUs TeIUIOThl MNapooOpa3oBaHMs, YCTAaHOBKA JUISI M3YYEHHS 3aBUCUMOCTH
CKOPOCTHU 3BYyKa OT TEeMIIEpaTyphl, YCTAHOBKA JUIsl M3YYECHHS TEIUIOBBIX MPOIECCOB,
YCTAaHOBKA JJII MCCIIEIOBAHUS TEIUIOEMKOCTH TBEPJIOTO TEJa, YCTAHOBKA JUIS
ONpPEJ.OTHOLIEHUS TEIIOEMK. BO3/lyXa MPHU MOCTOSH.JABICHUN U IMOCTOSIHHOM 00BEME,
YCTAaHOBKA JUJISl ONPENEICHUS W3MEHEHUS SHTPOIMH, YCTAaHOBKA [UJISl OMNpEIEICHUS
K03 UIl. BA3KOCTH BO3JyXa, YyCTaHOBKA IJs ompeaeneHus Kod(uil.B3auMHON
mubdy3nn  BO3ayXxa W BOASHOTO  Tapa, YCTaHOBKa  JUIsl  OMPEISICHUS
K03 (UIL. TETIONPOBOIHOCTH BO3/yXa; YCTAHOBKA ISl OMPEENICHUsI YHUBEpCAIb-HON
ra3oBOil MOCTOSIHHOM, ycTaHoBKa jabopatopHas "['mpockon" @M 18, ycraHoBka
nabopatopHas "Mamuna AtByga" ®M 11, ycranoBka naboparopHas "MasiTHUK
Makcemia" ®M 12, ycraHoBka jnabopatopHas "MastHuk HakioHHBIN" OM 16,
ycraHoBKa jabopatopHas "MasatHuk O6epOeka" ®M 14, ycraHoBka nabopaTopHas
"Masatauk yHuBepcanbHbil" ®M 13, ycranoBka naboparopHas "Mo-ayns HOnra wu
Moayib casura " ®M 19, ycranoBka maboparopHas "Coynapenue mapos" ®M 17,
ycTaHoBKa jabopaTtopHas "YHUGUIApHBIN oaBec ¢ mymikon" ®M 15.



4.2.

HNudopmanuonHoe odecrniedyeHne yueOHOM T CIMILIMHBI

OcHoBHas u JOINOJIHUTCIIbHAA JIUTCpaTypa

Ne
n/

CnucoK UCIOJIb3yeMOH JIUTepaTyphbl
(meyaTHbIe U3AHUA, JJIEKTPOHHBIE U31aHUS 32 MOCIeHUE 5
JIeT)

KouaunyecTBo
IK3EMILISPOB,
HMEIOIMNXCS B

0u0JIMOTEKE, MM CCHLIIKA
Ha ObC

OCHOBHAA JINTEPATYPA

I'enpenmreiin JI.J., Bbyiaarosa, A.A., Kopuuianes, WH.H.,
Komxkuna, A.B. ®uzuka: 10-i kiacc: 6a30Bblid U yriyOnEHHBIM
YpOBHH: y4eOHUK: B 2 dacTiax / 4-e¢ u3m., crep. — MockBa:
IIpoceemenune, 2022 — Yacts 1 — 2022. — 304 ¢. — ISBN
978-5-09-091732-2. — Tekcr: AJICKTPOHHBIMN // Jlanb:
3JICKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/334730 (mara oOpareHus:
27.05.2024). — PexuM octyna: [yis aBTOPHU3. MOJIb30BATEIICH.

AIIEKTPOHHBIN pecypc

I'enpenmreiin JI. J., byaaroBa, A.A., Kopumiabes, H.H.,
Komxkuna, A.B. ®wusuka: 11-ii kjacc: 0a30BbIi  ypOBEHbB:
yueOHuK / 3-¢ u3a., crep. — Mocksa: Ilpoceemenue, 2022, —
253 ¢. — ISBN 978-5-09-092529-7. — TekcT: 351eKTpOHHBIH //
Jlanb:  smekTpoHHO-OMOnMoTeuHnas  cuctema. —  URL:
https://e.lanbook.com/book/334727 (mara oOpareHus:
27.05.2024). — PexuM 0ocTyma: Ui aBTOPHU3. MOJIH30BATEIICH.

AIIEKTPOHHBIN pecypc

JOIOJHUTEJIBHASA JINTEPATYPA

VYuebHuku, yueOHbIe MOCOOUS

Beaara, B.B. ®usuka: 11-if knacc: 6a30BbIil ypoBeHb: y4eOHUK /
B.B. benara, . A. Jlomauenkos, FO.A. [1anebpatues. — 4-e u3f.,
crep. — Mockaa: IIpocsemenne, 2022. — 239 c. — ISBN 978-5-
09-095833-2. — TekcT: 37eKTpoHHBIN // JlaHb: 3IEKTPOHHO-
OoubaroTevHast cUCTEMa. — URL:
https://e.lanbook.com/book/335060 (nata oOpalleHus:
27.05.2024). — Pexxum ocTyma: i aBTOPH3. MOJb30BATEICH.

AJIEKTPOHHBIN peCypC

Munckuii, A.A. ®Ousuka: yuebnuk / A.A. Ilunckuit, I'.IO.
I'paxoBckuii; mox o6m. pea. FO.U. duka, H.C. IlypsimeBoit. - 4-¢
u3a., uctp. - Mocka: ®OPYM: NHOPA-M, 2023. - 560 c. -
(Cpennee mpodeccuonanpHoe oOpaszoBanue). - ISBN 978-5-
00091-739-8. - Texcr: AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1968777 (nata oOpareHus:
13.07.2023).

AJIEKTPOHHBINA pecypc




5. KOHTPOJIb M OIIEHKA PE3YJbBTATOB OCBOEHHUS YUYEBHOW
JANCIUITIJINHBI

KoHnTposnib #  oleHka pe3yJbTaTOB  OCBOEHUSI  Y4eOHOM  JUCIUIUIMHBI
OCYUIECTBJISIETCSL TpernojaaBaTesieM B (OpMe TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
IPOMEKYTOUYHOM aTTECTALINH.

[IpoMexxyTouHass aTTecTalys HMMEET LENbI0 ONPEACINTh CTENEHb JOCTHKEHUS
3aIIaHUPOBAHHBIX PE3YJAbTATOB OOyUYEHHS MO AWCIUIUIMHE 3a TIEPHUOj OOY4YCHHS.
dopMa MPOMEKYTOUHOU ATTECTALIMU - IK3AMEH.

Tekylmmi KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISIETCS B IPOLECCE MPOBEACHUA
MPAKTUYECKUX 3aHSITHH, OO0ECIEeUMBAET OILCHUBAHUE XOJa OCBOCHUS IUCIUILIMHBI.
@opMBI  TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH: TECTUPOBAHHME, YCTHBIM OIpPOC,
BBITIOJITHGHHE W 3aluTa OOyYaOIIMMHCS WHAWNBUAYAIbHBIX 3aaHUN, TIPOEKTOB,
MCCIIEIOBAHUM U PELICHUS 3a/1a4.

Ne HanmenoBanue temsl PesynbraTel 00y4eHus @OopMBI KOHTPOJIA
(paznmena) 0 IUCLIUINHE
1. | MexaHnuxka. II.1,11.3 Brimonnenue
WH/IMBUYyaJIbHOTO ITPOEKTa
2. | OCHOBBI MOJIEKYJISIPHOW (U3UKH I.1, IL.3, IL.5. BrinosiHeHME KOHTPOIBLHOM
U TEPMOJMHAMUKH. paloTHI.
3. | DneKTpoauHaMHUKa. I1.1, I1.4, I1.5. BrinonHeHne KOHTPOIBHOM
paboTHI.
4. | KoneOaHus u BOJIHBL. I1.2, T1.6, I1.5. TectupoBanue
5. | l'eomerpuueckass ©  BOJIHOBast I1.2, I1.5, I1.7 TectupoBanue
OITHKA.
6. | OcHOBBI crHenuanbHOW TEOPUH I1.3, IT.6. TectupoBanue
OTHOCHUTEJIBHOCTH.
7. | KBanroBas u aTomHas pusuka. I1.2, I1.5, I1.7. BelnoniHEHNE KOHTPOIBHOU
paboTHI.




Pe3ynbTaTel cnaum  sK3aMEHAa OLEHUBAIOTCS MO IMIKAJIE «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», KHEYOBJIETBOPUTEIBHOY.

OneHka «3a4TE€HO» BBICTABJISETCS OOydYaloIIeMycs, KOTOpPbIA HMMeEeT 3HaHUs
OCHOBHOTO MaTe€pHala, MNpPOSBISET YMEHHE JOTMYHO €ro H3jaraTb, XOTS MOXKET
JNOMYCKaTb HETOYHOCTM B W3JIOKEHUH MATEpHalia, HEIOCTATOYHO IPAaBUIIbHBIC
(GOpMYIUPOBKHU; YMEET B II€JIOM NMPUMEHSTH IMOJYYEHHbIC 3HAHUS MPHU BBITOJTHEHUU
TUTIOBBIX TMPAKTUYECKUX pabOT, XOTS MOXKET HCIBITHIBATh 3aTPyAHEHUS MpPH HX
BBIITOJIHEHHH.

OneHKa «OTIUYHO» BBICTABISIETCA OOYYAIOIIEMYCS, KOTOPBI IIyOOKO M IPOYHO
YCBOWJI NPOTPAMMHBIA MaTepUall, MPOSABISECT 3HAHUE OCHOBHOM W JIOMOJHUTEIBHOU
JUTEPATYPBI, TPAMOTHO, JIOTHYECKH CTPOMHO M apryMEHTHUPOBAHO M3JaraeT Marepual,
JAeT MCYUEpIbIBAIOIIME OTBEThl HAa IIOCTaBJIEHHbIE BOMNPOCHl. B o0TBeTe TeCHO
YBS3BIBAETCS TEOPUsSl C MPAKTUKOW, MPU ATOM OOYYAIOIIMIICS HE 3aTpyIHSETCA C
OTBETOM MpU BUJOU3MEHEHUU 33aJaHUs, CBOOOJHO CIIPABISAETCS C MPAKTHUYECKUMU
3a/IaHUSIMU.

OneHka  «XOpoOIO»  BBICTaBISIETCS  OOydYaroIIeMycsi, TBEPJAO  3HAIOIIEMY
IIPOrpaMMHBII Marepuai, KOTOPBI H3JIaraeT €ro rpaMOTHO M II0 CYLIECTBY, HE
JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC, MPABWIBHO IMPHUMEHSIET
TEOPETHUYECKUE IIOJOKEHUs IIPU PEUICHUM NPAKTUYECKUX BOIPOCOB M 33Jay, HE
UCIIBITHIBAET 3aTPYAHEHUI C OTBETAMH HA BOIIPOCHI.

OueHka «yJOBJIETBOPUTEIBLHO» BBICTABISAETCA OOydarolemMycsl, KOTOPbId UMEET
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajeH, JOIMyCKAeT
HETOYHOCTH, HEIOCTATOYHO MPaBWJIbHbIE (OPMYIMPOBKH, HCIBITHIBAET 3aTPYIHEHUS
P BBIMOJHEHUU PAKTUYECKUX Pa0OT.

OueHka «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS OOY4YarOIIEMYCs, KOTOPbIA HE
3HA€T 3HAYUTEIBHOW YacTU MPOTPAMMHOI0 MaTepuasna, AOMYCKAeT CYLIECTBEHHBIE
OLIMOKU, HEYBEPEHHO, C OOJBIIMMHU 3aTPYJHEHUSMHU BBIIOJHSIET MPAKTHUECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus 1 u3MeHeHus K pabodeit mporpamme Ha 2023-2024 y4eOHbIi T 110
mucuuiuinde 11/1.02 ®dusuka: B pas3gen YCIoBUS peann3auuy y4eOHOH JUCUUIUIMHBI
(mynkt MadopmarmornHoe obecrieueHrne y4eOHON AUCIMITIMHBI) BHECCHBI H3MEHECHUS B
CIMCOK OCHOBHOM U JIONOJIHUTEIBHOU JUTEPATYPBIL.

JloronHeHuss U U3MEHEHMsI B pabouell mporpaMMe OOCYKIEHbI Ha 3aceJaHuM
[TIK ecTecTBEHHOHAYYHbIX AMCUHUIINH.

«30» aBrycta 2023 r. (mpoTokoia Ne 1)

[Mpencenarens [TIK A /CmupnoBa JI.H./




JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomosiHeHus: ¥ U3MEHEHus K paboueil nmporpamme Ha 2024-2025 yueOHBIN roj 1O
auctumiuHe [1J1.02 ®Pusuka: B pa3fen YCIOBUS pealn3allud y4eOHOW TUCIUTUIMHBI
(myrktT MHpOpMammonHoe obecrieueHre yueOHOW JUCIUILTUHBI) BHECCHBI H3MCHEHHS B
CIMCOK OCHOBHOM U JIONOJIHUTEIBHOU JIUTEPATYPBIL.

JlonosiHEeHUsl U U3MEHEHUs B paboueil mporpamme oOcy:x1eHbl Ha 3acenanuu [TLK
€CTECTBEHHOHAYYHbBIX JINCHUILINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

[pencenarens [TIK @7 /Cmupuosa JI.H./




