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COJIEPKAHUE
AHHOTAIUS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCHUTUINHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHOI AUCLIUTIIMHGI

YCJIOBUS PEAJIM3ALIMY YUEBHOM TUCIIATIIMHBI

. KOHTPOJb M OI[EHKA PE3VJILTATOB OCBOEHHSI YYEBHOW
JTIACITUTINHBI
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1. AHHOTALIUA

Pabouas mporpamma yueOnoit aucuumauabl [100.01 @usnka sSBiIseTCS 4acThiO
MIPOrpamMMbl MOJArOTOBKH CHEUAIMCTOB CPEAHETO 3B€HA CPETHETO MPO(HECCUOHATBHOTO
oOpazoBanus 1o crneunanbHocTH 35.02.01 JlecHoe u neconapkoBoe X034KWCTBO, BXOJIUT
B IIUKJI 00111€00pa30BaTEIbHOM MOATOTOBKY U peanusyercs B 1 u 2 ceMecTpax.

B ocHoBe yueOHON nucuuiinabl Pu3nKa JeKUT YCTaHOBKA HA (pOpMHUpPOBAHUE Y
00y4aeMbIX CHCTEMbI 0a30BbIX MOHATUN (PU3UKH U TPEICTABIECHUNH O COBPEMEHHOM
(¢u3nyeckoil KapTMHE MHpa, a TAaKKe BBIPAOOTKAa YMEHUH NPUMEHSTHh (U3HMUECKHE
3HaHUA KaK B NPO(QECCHOHAIBHOW NEATENIBHOCTH, TaK W JJI PELICHUS >KU3HEHHBIX
3az1ay.

MHorue nosjoxeHusi, pa3BuBaeMble GU3NKON, paCCMaTPUBAIOTCS KaK OCHOBA
CO3JaHUSl W MCIOJIb30BaHUS MH(DOPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUI
(UKT) - ognoro u3 HanboJsiee 3HAUMMBIX TEXHOJIOTHYECKUX JOCTUKEHUM COBPEMEHHOM
LMBHJIA3AIUH.

®du3zrka 1a€T K04 K MIOHUMAHUIO MHOTOYKCIICHHBIX SIBJICHUI U MPOIECCOB
OKpPYXaloIlero Mupa (B €CTECTBEHHOHAYYHBIX O0JIACTSX, B COLMOJIOTHMHU, YIKOHOMUKE,
A3bIKE, JUTEparype W 1p.) B ¢uszuke popmMupyrorcss MHOTME BHUJBI AEATEIBHOCTH,
KOTOpBbIE MMEIOT MeETalpeaMETHbI Xapakrep. K HMUM B mepByr0 oudepenb OTHOCSTCS
MOJIEIMpPOBaHNE OOBEKTOB M IMPOLIECCOB, MPUMEHEHUE OCHOBHBIX METO/OB IO3HAHMS,
CUCTEMHO-UH(pOPMAIIMOHHBIN aHanu3, (GOpMyJIMpPOBAaHUE THIIOTE3, aHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0OOILIEHHE, CUCTEMaTH3alUs, BbBIABICHUE MPUYMHHO-CIEICTBEHHBIX
CBsI3€H, IMOMCK aHAJOroB, YINpaBieHHE OOBEKTaMH U TMpoueccamu. MIMeHHO 3Ta
JUCLMIUIMHA TIO03BOJISIET IMO3HAKOMUTh OOYYarolMXCs C Hay4YHbBIMH METOJAMHU
NO3HAHUS, HAYYNUTh UX OTINYATh TUIIOTE3Y OT TEOPHH, TEOPUIO OT IKCIEPUMEHTA.

®duzrka SABISETCA CUCTEMOOOPA3YIOIUM (PAKTOPOM ISl €CTECTBEHHOHAYUYHBIX
y4eOHBIX NPEIMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE COAEpIKAHUS
XUMUH, OMOJIOTHH, Teorpaduu, aCTPOHOMUU U CHELUANbHBIX JUCHUIUIMH (TEXHUYECKas
MEXaHUKa, OJJEKTPOTEXHUKA, OJJEKTPOHMKA H  Jp.). YdeOHas  JMCUUILIMHA
@®u3nKa CO31aeT YHUBEpPCAIbHYIO 0a3zy i U3ydeHHs oO0menpodecCHOHaNbHbIX U
CHeUUalIbHBIX JHUCLUMIUIMH, 3aKJIaJpiBas (PYHAAMEHT MOCIEIYIOUEro OOy4YeHUs
CTYJIEHTOB.

OO6naaast TOTHYECKON CTPOMHOCTBIO U OMHMPAsICh HAa SKCIIEPUMEHTAIIbHbIE
dakTel yueOnast qucruiuinHa Ousnka GopMHUpPYET y 00yUaIOMUXCs MOIMHHO HAYYHOE
MHUpPOBO33peHue. Dusnka SBIAETCS OCHOBOW YUEHUS O MATEPUAIILHOM
MUpE U pelaeT npodaemMbl ITOrO0 MUpA.

ConeprxaHnue JUCHUIUIMHBI BKIOYAET U3yUYECHHE CIAEAYIOIMNX Pa3aeioB:
Mexanuka.

OCHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJIUHAMUKH.
DJIEeKTPOIMHAMUKA.

Konebanus 1 BOJHBI.

['eoMeTpudeckas 1 BOIHOBAs ONTHKA.

OCHOBBI CIEIMAIIBHON TEOPUU OTHOCUTEIILHOCTH.

8-KBanToBas 1 aToMHasi ¢hu3HuKa.

NoakrowdPE



OO0mmii o0beM ydeOHOW HArpy3Ku IO JUCIUIUIMHE COCTaBisieT 175 dacos,
Harpy3ka BO B3aUMOJCHCTBUM C TmpenojaaBareieM - 117 yacoB, camMoCTOSITENbHOM
paboThl 58 "acos.

Tekyumuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCA B MPOLECCE MPOBEACHUS
NPAKTUYECKUX 3aHATUH, OOecrneurBaeT OIICHHMBAHUE XOJia OCBOCHHUS JAUCIUILUIMHBI.
@opMBI TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH: TECTUPOBAHHUE, YCTHBIM OINPOC, JOKIA,
BBITIOJIHEHHUE TMPAKTHUYECKUX paldoT, 3ammra OOy4arouuMUCS WHIUBHUAYATbHBIX
3aJlaHUi, TPOEKTOB, UCCIICOBAHUH U JIp.

dopMa MpoOMEKYyTOUHOM arTecTanuu - AUddepeHIuPOBaHHbBIN 3a4eT.



2. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JJUCITUIIJIMHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOJATOTOBKH CIENHAJINCTOB
CpeJHero 3BeHa

VYueOnas gucnumumHa [100.01  ®usuka OTHOCHUTCS K  NPOQHUIBHBIM
JUCIUIUIMHAM 00111e00pa30BaTeIbHOM MOATOTOBKM M BXOAUT B COCTAaB JIUCHMILTAH
00111e00pa3oBaTeNbHON MOATOTOBKH.
2.2. llesqb ¥ IUIaHUPYeMble Pe3yJbTAThl OCBOCHUS AUCHUIIIHHBI:

Conepxanue mnporpammbl [100.01 @usmka HanpaBiIE€HO HA JOCTHUKEHUE
CJIeIYIOLIUX IIeJICH:
- OCBOGHHE 3HAHMU O (PyHIAMEHTANBHBIX (PU3UUECKUX 3aKOHAX WM MPUHLHUIAX,
JeKAIUX B OCHOBE COBPEMEHHOHN (M3WYECKON KapTUHBI MHUpaA; Haubojiee Ba)KHBIX
OTKPBITUSAX B 00y1acTU (DU3HMKH, OKA3aBIIMX OIPENEISAIOIIeEe BIUSHHE HA pPa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOJaX HAYYHOT'O MO3HAHUS PUPOJIBI;
- OBJIaJICHWE YMEHUSMH MPOBOJIUTH HAOJIOJNEHUSA, IUIAHUPOBATh W BBINOIHATH
AKCIIEPUMEHTHI, BBIJBUIAaTh THUIOTE3bl U CTPOUTH MOJENH, NPUMEHATH IOJTYyYECHHBIC
3HaHUS 10 (GU3HKe JUIsi OOBICHEHUS pa3HOOOPA3HBIX (PU3NYECKUX SIBJICHUN U CBOMCTB
BEIIECTB; MPAKTUYECKU MCIIOIb30BaTh (DU3UUECKUE 3HAHUS; OIIEHUBATh JJOCTOBEPHOCTh
€CTECTBEHHO-HAYYHOU HH(pOpMAIINH;
- pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM B Tpollecce MNPUOOPETEHUsS 3HAHUM U yMEHUHW 1o ¢U3UKE C
HCTOJIB30BAaHUEM  PA3IMYHBIX  UCTOYHUKOB  HMHGOpPMALlMM U COBPEMEHHBIX
MH(POPMAITMOHHBIX TE€XHOJIOTHIA;
- BOCIIUTAaHUE YOEXKICHHOCTH B BO3MOXXHOCTH TIO3HAHWS 3aKOHOB MPHUPOJIBI,
UCIIOJIb30BAHUS IOCTHKEHUI (PU3MKK Ha 0aro pa3BUTHS Y€JIOBEUECKOUW ITUBUIU3AINY;
HEOOXOAMMOCTH COTPYJHUYECTBA B TMPOILIECCE COBMECTHOIO BBINMOJIHEHUS 3azad,
YBOXUTEIBHOTO OTHOIICHWS] K MHEHHIO OIMOHEHTa TpHU OOCYXKIEHUU TpodieM
€CTECTBEHHO-HAYYHOI'0 COJEP’KAaHMsI; TOTOBHOCTH K MOPAJbHO-3TUYECKOW OLICHKE
WCIIOJIb30BAHUSI HAYYHBIX JIOCTHKEHUH, YYBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY
OKpYXarouIen Cpebl;
— MCIIOJIb30BaHNE TPUOOPETCHHBIX 3HAHUN U YMEHUH JJIsSl pELICHUs MPAKTUIECKUX
3a/lady MOBCEIHEBHOM »KU3HM, oOecreyeHus: Oe30MacHOCTH COOCTBEHHOM >KHM3HHU,
PAlMOHAIIBHOTO PUPOIONOIB30BAHUS U OXPaHbl OKPYKAOLIEH CPEbl, 1 BO3MOXKHOCTb
MPUMEHEHUSI 3HAHUN NOpH PENIEHWH 3a7ad, BO3HUKAIOIIMX B TOCIEAYIOIIEH
Mpo(eCCUOHATILHOM IESITEIIBHOCTH.
OcBoenune conepxanus ydeOHOM mucnumimHabl [100.01 dusmka obecnedymBaet
JOCTH)KEHHE CTYAEHTAMMU CIEAYIOIIMX PE3YJIbTATOB:
* IMYHOCTHBIX:
JI1 - 4yBCTBO TOPJIOCTH M YBKEHHUS K HCTOPUM U JOCTIKCHHUSIM OTEYECTBEHHOMU
dbu3udyeckold Hayku; (U3MUECKH TpaMOTHOE TMOBEAeHHWE B MpodeccuoHaIbLHON
JEeSATEIBLHOCTH U OBITY TIPU O00pallleHuH ¢ TpUOOpamMu U yCTpOMCTBaMU;
JI2 - roTOBHOCTH K MPOAOHKEHHIO OOpa30BaHMsI M TMOBBIIMICHHS KBadu(UKAIMU B
n30paHHOM Tpo(ecCHOHATBLHON AESATENbHOCTH M OOBEKTHMBHOE OCO3HAHUE POJIU
(bu3HUEeCKUX KOMIETEHIINI B 3TOM;



JI3 - yMeHHe HCHOJb30BaTh JOCTHKEHHS COBPEMEHHOW (U3MUECKOH HAyKH H
¢uU3NYECKUX TEXHOJOTMM Ui TOBBIIICHUS COOCTBEHHOTO HMHTEJUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOW MTPO(HEeCcCHOHABHOM e TEIbHOCTH;

JI4 - yMmeHHe CcaMOCTOSITENIbHO OObIBaTh HOBBIE ISl ce0s (pU3WYECKUE 3HaAHMUS,
UCIIOJIb3Ysl 111 3TOTO AOCTYIHbIE HICTOYHUKH HUH(OpMALINY;

JIS - yMeHue BBICTpaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIEHHS B KOMAaHJE IIO
pEeIIeHNI0 001X 33/1a4;

JI6 -  ymeHHe yOpaBIATH CBOEM I03HABATEIBHOW JAESITEIBHOCTHIO, IMPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTI'O Pa3BUTHS;

* MeTanpeIMeTHBIX:

M1 - ucnonp3oBaHUE Pa3IMYHBIX BUJIOB MO3HABATENIbHOMN JEATEIBHOCTH NIl PEIICHUS
dbu3nyecknX 3agay, NPUMEHEHHUE OCHOBHBIX METOJOB TMO3HAHUA (HaAOJIOAEHUS,
ONMCaHMs, U3MEPEHUS, IKCIIEPUMEHTA) I U3YUEHUS PA3IUYHBIX CTOPOH OKpYKarouei
JICUCTBUTEIILHOCTH,

M2 - HCHOJAB30BAHME OCHOBHBIX MHTEJUIEKTYaJbHBIX ONEpaluii: MOCTAHOBKHU 3aJayH,
dbopMyIUpOBaHUS  TUMOTE3, aHaAuW3a W CHUHTE3a, CpaBHEHWs, O0O0OIIECHMUS,
CUCTEMAaTHU3allK, BBISABICHUS NPUUMHHO-CIEACTBEHHBIX CBA3€H, IMOHUCKA AHAJIOTOB,
(opMyIMpOBaHUS BBIBOJIOB AJIsI U3YUEHHUS PA3IMUHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
ABJICHUH U TPOILIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOAMMOCTh CTaJKHUBAaThCS B
npodeccroHanbHO cdepe;

M3 - ymeHue reHepupoBaTh WUJI€M U OINPEAEATh CPEACTBA, HEOOXOAMMBIC M UX
pealn3aluy;

M4 - yMeHue HUCHOJb30BaTh Pa3IMYHbIE HCTOYHHMKHU MJISi TOJY4YEHUS (PU3NYECKOU
UH(pOpMaInK, OLIEHUBATh €€ TOCTOBEPHOCTH;

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

M6 - ymeHue mnyOJUYHO MPEACTABIATh PE3YJbTaThl COOCTBEHHOIO HCCIEIOBAHUA,
BECTU JUCKYCCHUHU, JOCTYIHO M TapMOHMYHO COYE€Tas COAEpKaHHE U (POPMBI
MpeAcTaBiIsieMol HH(popMauu;

* IpPeIMeTHBIX:

I11 - chopMHUpPOBAaHHOCTH MPEACTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHOMN
HAyYyHOM KapTHHE MHUpa; IOHHMMaHuEe (PU3UUECKONW CYIIHOCTH HaOJII0IaeMbIX BO
Bcenennoit siBnenuii, ponu gusuku B GOpMHPOBAHUU KPYro3opa M (PyHKITMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIeHUsI TPAaKTUYECKUX 3a]1ay;

[12 - BnajgeHne OCHOBOIMONATAIOUIMMH (PU3NYECKUMU MOHATUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMHd W TEOPHUsIMH; YBEPEHHOE HCIOJb30BaHHWE (U3UYECKON TEPMUHOJIIOTUU U
CUMBOJIUKH;

[13 - BnageHWe OCHOBHBIMM METOJAMU HAy4YHOTO TO3HAHUS, HCIOJb3YEeMbIMH B
dbusuke: HAOMIOIEHUEM, OTTMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

[14 - ymenuss oOpabaThiBaTh pe3yjibTaThl M3MEpPEHUN, OOHAPYKMBATh 3aBUCUMOCTH
MeXAY (U3HMYECKUMHU BEJIMYMHAMHU, OOBSCHATH MOJIYYEHHBIC pPE3yJbTaThl U JI€JaTh
BBIBO/IbI;

I15 - chopMUPOBAHHOCTH YMEHUS pelIaTh (PU3UUECKUE 3a/1a4H;

I16 - chopMHUPOBAHHOCTh YMEHUS NMPUMEHSATH MOJYYEHHbIE 3HAHUS AJI1 OOBSICHEHUS
YCIIOBUH MpOTeKaHus (PU3HUECKUX SIBICHUN B MPHUPOAE, MpOodecCHOHATBHON cdepe u
IUTA TIPUHSTHS IPAKTUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HU;



I17 - chopMupOBaHHOCTHL COOCTBEHHOUN MO3WIIMHM 10 OTHOIICHHUIO K (Pu3ndecKoi
nH(pOpMaIuH, oTydaeMoi U3 Pa3HbIX HCTOYHUKOB.



3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI
3.1 O0beM yueOHO# AMCUMIJIMHBI M BUABI YU4eOHO#i padoThl

Bua yuyeOHO¥ neATeJIbHOCTH Oovem
uacog
O0bEM yueOHOI THCIUTITHHBI 175
CymMmapHasi yueOHasi HATpy3Ka BO B3aMMO/IeiiCTBMH ¢ IIpenoaaBaTejieM 117
B TOM YHUCIJIE:
JlaGopaTopHble 3aHATHS 20
[IPAKTUYECKHUE 3aHITH 20
KoHTpoibHbIe paboThI
Kypcogas pabora (IpoekT)
CamocTosiTejibHas padoTa o0yuarierocs (Bcero) 58

Koncyabranumn

HpOMe)KyTO‘{HaH arrecranus

Hrorosas ¢popma koHTposist - auddepeHIIMPOBAHHBII 3aUeT




3.2 TemaTuueckuii nJjaH u coaep:kanue ydeoHoi gucuunaunbl [100.01 dusuka

HaumeHnoBanue Conepaxanue yueoHoro MATEPHATA, | o5 em YpoBensn
JabopaTopHble PpadoOTbl, CaMOCTOATEIbHAS
pa3aesioB U TeM 4acoB | OCBOCHHS
paboTa o0y4aommxcs
1 2 3 4
BBenenue Conep:kaHue y4eOHOT0 MaTepHuaJia 2
1 | ®usuka — (QyHAaMeHTaIbHAs HayKa o
npupone. EcTecTBEeHHO-HAaydHBII — METOH
[IO3HAHMS, €r0 BO3MOXXHOCTH W TPAHULIBI
MIPUMEHUMOCTU. DKCIIEPUMEHT U TEOpHs B
rporiecce MTO3HAHMS IPUPOIBL.
MopnenupoBanue (U3HUYECKUX SBICHUA U
rporeccoB. Poilb 3KCIIEpUMEHTa U TEOPUU B 5 1
rpoliecce Mo3HaHus Npupojabl. duznyeckas
BEJIMYMHA. [Torpemnoctu WU3MEpPEHUN
¢busnueckux BennuruH. OU3NYECKUE 3aKOHBI.
I'panunel  nmpuMeHUMOCTH  (DPU3HYCCKHUX
3akoHOB. [loHsTHE O (uU3MUeckol KapTUHE
Mupa. 3HadeHWEe (U3HKU TIPH  OCBOCHUU
npodeccuii CIIO u cnenmanprocter CIIO.
Pa3nen 1. Mexanuka 40
Tema 1.1. Kunemaruka Coaep:xanue yue0HOro MaTepHuaJia
1 | Mexannueckoe paBwxkeHue. Ilepemenienue.
[IyTs. CkopocTb. PaBHoMepHOE
NPSIMOJIMHENHOE  JIBUJKEHHE. Y CKOpEHHUE.
PaBHOnNEpeMeHHOE IPSIMOJIMHEMHOE 4 1
JIBUYKEHHUE.
2 | CBobonmHoe Tmanmenwe. JIpmkeHue — Tena,
OpOILIEHHOTO TIOJ VYIJIOM K TOPHU3O0HTY.
PaBHOMEpHOE ABUKEHUE TIO OKPYKHOCTH.
JlabopaTopHbie padoThl
1 | UccnenoBanre ABMKEHUS Teja MOJ ICHCTBHEM 4
TIOCTOSIHHOM CHJIBI
CamocrosiTejibHas padoTa 00y4YarIuxcst
Pabora ¢ y4eOHUKOM: cOCTaBlIeHHE TJIOCCapus,
pelieHrue KOJMYECTBEHHBIX M Ka4eCTBEHHBIX
3agau  mo oOpasmy. IloaroroBka  yCTHBIX 4 3
BBICTYIUIECHHMM TIO 3aJaHHbIM TeMaM, 3cce,
JOKJIaaoB,  pedeparos, WHMBU1YaJIbHOTO
MPOEKTa C HMCIIOJIb30BaHUEM HWH(OPMAITMOHHBIX
TEXHOJIOTHH U Jp.
Tema 1.2. 3akonsl | Conep:kaHue y4eOHOT0 MaTepuaJia
Mexauukyu HbroTOHA 1 [lepBbiit 3akon HproTona. Cuna. Macca.
HNmnyisc.
2 Bropoii 3axkon Hprorona. OcHOBHOM
3aKOH  Kiaccuuecko —auHamuku. Cuia 6 2
Tshkectd. Bec. CriocoObl M3MepeHUs] Macchl
Ten. Cuibl B MEXaHHKE.
3 | Tpernii 3akoH HproTOHA. 3aKOH BCEMUPHOTO
TATOTEHUs. | paBUTALlMOHHOE TOJIE.
JlabopaTopHbie padoThl
4 | I3yyenne  0COOEHHOCTEH  CWJIBI — TpEHHS 4
(CKOJIBKEHUST)
CamocrosiTejibHAsi padoTa 00y4ar0IMXCs 4 3

PaboTta ¢ y4eOHMKOM: COCTaBJCHHE TJIOCCAPHUS,




Conepxanue yueOHOro MaTepHaJa,

HanmenoBanue O0beMm | YpoBeHn
pa3IeI0B 1 TeM JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS wacos | ocpoenmst
paboTa o0y4aommxcs
pellieHne KOJMYECTBEHHBIX M KaueCTBEHHBIX
3ajadu 1m0 oOpasmy. [loaroroBka  yCTHBIX
BBICTYIUICHUH TI0 3aJaHHBIM TeMaM, 9cce,
JOKJIAJ0B,  pedeparoB,  HHIUBUAYAIHHOTO
MPOEKTa C UCIOJB30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHH U Jp.
Tema 1.3. 3akonbl | Conep:kaHue y4eOHOT0 MaTepHuaJia
coxpaHeHHs B MexaHWKe | 1 | 3aKOH coXpaHEHUs HUMIIyJlbca. PeakTuBHOE
JIBIOKEHUE. Pabora CUJIBL. Pabora
MOTEHIUATBHBIX CHJI. MOIIHOCTb. DHEprusi. 2 1
Kunernueckass oneprus. IloTeHumnanpHas
9HEprus. 3aKOH COXPaHEHHUS] MEXaHUYECKOM
sHepruu. [IpuMeHeHne 3aK0HOB COXPaHEeHHS.
IlpakTHyeckue padoThbl
1 | M3ydyeHne 3akoHa COXpAaHEHUS HMIIYIIbCa U
PCAKTHBHOTO JIBHYKCHUSI
2 | CoxpaHeHne MeXaHM4YEeCKOW SHEpPrud IMpu
JIBIKCHUM TeNa MOJI ACHCTBUEM CHIT TSHKECTU U
YIIPYTOCTH 8
3 | CpaBHeHHE pPAOOTBI CHJIBI C W3MEHEHUEM
KHMHETHYECKOM SHEPIUU Tena
4 | ByueHue 3aKOHOB COXpaHEHHs Ha IpUMeEpe
Opyd  yAape MapoB M OaUTMCTHYECKOrO
MasiTHUKa
CamocrtosiTesibHas padoTa 00y4YalomMXxcst
Pabora ¢ y4eOHUKOM: cOCTaBlIeHHE TJIOCCapus,
pelieHne KOJMYECTBEHHBIX M KA4eCTBEHHBIX
3agau  mo oOpasmy. IloaroroBka  yCTHBIX 4
BBICTYIUICHHI TI0 3aJaHHBIM TeMaM, 23cce, 3
JIOKJIaaoB,  pedepaToB,  HWHIUBUAYATHHOTO
MIPOEKTa C HMCIOJIH30BAaHUEM HH(OPMaIMOHHBIX
TEXHOJIOTUH U Jp.
Pa3nes 2. OcHOBBI M0J1eKYJISPHOH (U3UKHU U TEPMOJIMHAMHUKH 22
Tema 2. 1 OcHoBel MKT. | CoagepkaHue y4eOHOI0 MaTepuaJia
W neanbHEIi ras. 1 | OcHOBHBIE  TIONIOKEHUS  MOJICKYJISIPHO-
KMHETH4EeCKOM Teopuu. Pasmepsl m Macca
MOJIEKYJI U1 aTOMOB. BpOyHOBCKO€E IBHKEHHE.
Huddysus. Cuutbt u SHEPTUs
MEXMOJIEKYIISIPHOTO B3aMMOJICHCTBHSI.
CtpoeHue  ra3oo0pa3HbIX, IKUAKUX U
TBepAbIX Ted. CKOPOCTH JIBUKECHHS MOJEKYI 2 1
" ux uzMepenue. Mneanbusii ra3. JlaBnenue
raza. OCHOBHOE ypaBHEHHME MOJEKYJISPHO-
KHHETUYECKOW Teopuu ra3oB. Temmneparypa u
ee U3MEpEHHUE. I"azoBbIC 3aKOHBI.
AOGCOTIOTHBIH HYITb TEMIIEPATYPHI.
TepMmoannaMuyeckasi mHIKanxa TEMIEPATypBHI.
VYpaBHEHHE COCTOSIHUS HWJEaIbHOTO Tasa.
MouisipHasi ra3oBasi IOCTOSTHHASI.
CamocTosiTe/ibHasi paboTa 00y4YarIuXxcst 2 3




HaunmenoBanue
pa3esioB U TeM

Conepxanue yueOHOro MaTepHaJa,
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
padora o0y4aromuxcs

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

PabGoTa ¢ y4eOHHMKOM: cOCTaBJEHHUE TJIOCCapUs,
pElIEHHE KOJUYECTBEHHBIX W KayeCTBEHHBIX
3amad mo oOpasmy. [loaroroBka — yCTHBIX
BBICTYIUICHHM 10 3aJaHHbIM TEMaM, 3CCe,
JIOKJIaIOB, pedepatos, WHIUBUYaIbHOTO
MPOEKTa C WCIOJB30BaHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHI U Jp.

Tema 2.2. OCHOBBI
TEPMOJIMHAMUKH

Conep:xanue yueOHOro MaTepHaJia

1 | OcHOBHBIC TIOHATHS W ONPEICICHUSI.
BuyTtpenHssa sHeprus cuctembl. BHyTpeHHss
SHEpTHs HUeanbHOTo raza. Pabora u temiora
KakK (hopMBI nepeaadu SHEPTHUH.
TenmoeMKoCTb. YelbHasi TEMJIOEMKOCTb.
YpaBHEHHE TEIJIOBOTO OaaHca.

ITepBoe Hayalo TEPMOJIMHAMUKH.
AnuabatHeiii nipouecc. [lpunuun nenctBus
terioBo  MammHbl.  KIIJI  TemmoBoro
nsuratens. Bropoe Hauano TepMoIMHAMUKHY.
TepMmoauHaMuueckass IIKana TEMIEpPaTyp.
XoJI0IUIbHBIC MallIAHBI. TennoBeie
nsuraresnn. OxpaHa Ipupoibl.

CamocrosiTeibHas padoTa 00y4al0IMXCs

Pabora ¢ yueOHUKOM: cOCTaBlIeHUE IJloccapus,
pelIeHre KOJIMYECTBEHHBIX W KaueCTBEHHBIX
3amay  mo oOpasmy. [loaroroBka  yCTHBIX
BBICTYIJICHUA 1O 3aJaHHBIM TeMaM, 3cCce,
JOKJaa0B,  pedeparos, WHIMBUIYaJIbHOTO
IPOEKTa C UCMOJIb30BaHUEM HH(POPMAIMOHHBIX
TEXHOJIOTHI U Jp.

Tema 2.3 CaoiicTBa
BEIIECTB B Pa3TUYHBIX
arperaTHbIX COCTOSIHUSX

Coaep:xanue yue0HOro MaTepHaJia

1 | CBolicTBa MapoB. Hcnapenue u
KoHAeHcauus. HachlieHHBId map W €ro
cBoiicTBa. AOCOJIOTHAasE M OTHOCUTENIbHAs
BJIQXKHOCTh Bo3Ayxa. Touka pocsl. Kumnenue.
3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHUS OT
nasnenus.  Ileperpersiii map u  ero
HCIIOJIb30BAHUE B TEXHUKE.

CsolictBa XuakocTe. XapakTepUCTHKa
KHUIKOTO COCTOSIHHS BEIIECTBA.
[ToBEpXHOCTHBIN CIIOW JKUJIKOCTH. DHEPTUs
ITOBEPXHOCTHOTI'O C€J0s. SIBIEHUS Ha IpaHHUILe
XKUJKOCTH C TBEPABIM TenoM. KamwspHeie
SIBJICHHUSL.

CBoiicTBa TBEpABIX TeNl. XapaKTEPUCTHKA
TBEPAOr0 COCTOSHMS BEIIECTBA. YIIpyTue
cBOMcTBa TBepAbIX Tel. 3akoH ['yka.
Mexanuyeckue CBOWCTBA TBEPABIX  TEI.
TemnoBoe pacmupeHue TBEPABIX TeEl H
*Kuakoctel. [1naBienne u Kpuctam3anus.

JlabopaTopHblie padoThl

1 | Ompenenenue  OTHOCHUTENBHOM — BIAKHOCTH
BO3/IyXa




Conepxanue yueOHOro MaTepHaJa,

HanmenoBanue O0beMm | YpoBeHn
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
pa3aesioB U TeM 4acoB | OCBOEHMSsI
paboTa o0y4aommxcs
2 | Ompenenenne kodhGUIMEHTa TTOBEPXHOCTHOTO
HATSHKESHHS KUJIKOCTH
3 | Habmonenne  mporecca  KpUCTaJUTM3AIWU.
W3yueHue nehopMaliiy pacTsHKCHUS
4 | Uzydenue 0COOEHHOCTEH TEIJIOBOTO
pacIIMpeHus Tl
CamocrosiTesibHAsi padoTa 00y4a0IMXCst
Pabora ¢ y4eOHUKOM: COCTaBIIEHHE TJIOCCApUs,
pelICHUE KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX
3ajadu  mo oOpasmy. [loaroroBka  yCTHBIX 4 3
BBICTYIUICHUH TI0 3aJaHHBIM TeMaM, 9cce,
JOKJIAIoB,  pedepaTroB,  HWHIUBUIYATBHOTO
MIPOCKTa C HCIIOJIb30BaHUEM HH(POPMaIIMOHHBIX
TEXHOJIOTHH U Jp.
Pasznea 3. duekTpoauHamMuka 36
Tema 3.1. | Conepskanue yueOHOro MaTepuajia
DJIEKTPUYECKOE MOJIE 1 DJIEKTpUYECKOEe ToJie. DJIEKTPUYECKHUE
3apsapl. 3aKOH COXpaHEHUs 3apsiia. 3aKkoH
Kynona. DJIEKTPUYECKOE ToJe.
HamnpspkeHHOCTh  2JIGKTPUYECKOTO  ITOJIS.
ITpuHIMI CYTIEPHO3UIIMH HOJICH.
2 Pabora cui 35I€KTPOCTATUYECKOTO TIOJIS.
[Torenmman. Paznocth MOTEHLIUATIOB.
DKBUIMOTEHIIUATBHBIE TOBEpXHOCTU. CBsI3b 6 2
MEXJy HaANpPsOKEHHOCTBIO W Pa3HOCTHIO
MOTEHIINAJIOB AJIEKTPUIECKOTO TIOJIS1.
JAvpnekTpukn B DJIEKTPUYECKOM  TTOJIE.
[Monspuzanus nudnekTpukoB. [IpoBogHUKH B
3IEKTPUUYECKOM TOJIE.
3 Konpnencaropsr. Coenunenne
KOHJICHCAaTOpOB B Oarapero.  DHeprus
3apsHKEHHOTO  KOHJAEHcaTopa.  DHEprus
ANEKTPUYECKOTO TOJISL.
CamocrosiTeibHas padoTa 00y4al0IIMXCs
Pabora ¢ yueOHUKOM: cOCTaBlIEHUE IJloccapus,
pelieHne KOJMYECTBEHHBIX M Kad4eCTBEHHBIX
3amay  mo oOpasmy. [loaroroBka  yCTHBIX 4 3
BBICTYIUICHHI TI0O 3aJaHHBIM TeMaM, 3cce,
IOKIan0B,  pedeparos, WHIMBHIYAJIBHOTO
MPOEKTa C UCIOJB30BaHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHI U Jp.
Tema 3.2 3akonsl | Conep:kanue yueOHOro MaTepuaJjia
IIOCTOSIHHOT'O TOKa 1| VYcnosus, HE0oOXOqMBIE I
BO3HUKHOBEHUS u oI P>KaHUs
anekTpudeckoro Toka. Cuia ToKa U
IJIOTHOCTh TOKAa. 3akoH OMma s ydacTka
Lenu
oe3 DJIC. 4 2
2 | 3aBUCUMOCTh AIEKTPUIECKOTO
COMPOTHUBIICHUSI OT MaTepuaia, IJIUHBI U
TIJTOTIA TN MOTIEPEYHOTO CEUYCHUS

IIPOBOAHHKA. 3aBHCHUMOCTh OJICKTPHUYICCKOI0
COIIPOTUBJICHHUA IIPOBOJHHUKOB oT




Conepxanue yueOHOro MaTepHaJa,

HanmenoBanue O0beMm | YpoBeHn
pa3IeI0B 1 TeM JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS wacos | ocpoenmst
paboTa o0y4aommxcs
TEMIEPATYPHI.
3 | DNeKTpoABIKYIAsl CUJla MCTOYHUKA TOKa.
3akoH Oma s noaHod nenu. CoenuHeHue
npoBoAHNKOB. CoequHEHHEe HUCTOYHHKOB
NEKTPUYECKOM SHEPruu B 0aTapero.
4 | PaboTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA.
TemoBoe aeiictBue Toka. 3akoH Jxoymns—
Jlenna.
IIpakTHyeckue padoThl
N3yyenne 3axkona Oma a1 ydacTka IIEmH,
1 | mocnenoBaTenbHOIO u MapaJuIeIbHOTO
COCJIMHEHHSI POBOJTHUKOB
9 Omnpenenenne  kod(hHUIMEHTa  MOJE3HOTO 5
JIEHCTBUSI ANIEKTPUYECKOT0 YallHUKA
3 Omnpenenenne TeMmrepaTypbl HHUTH  JIaMIIbl
HaKaJIMBAHUS
4 Onpenenenue S/1C u BHYTPEHHETO
COTIPOTHUBJICHHSI HICTOYHUKA HATIPSDKCHHS
CamocrosiTesibHas padoTa 00y4YaKIIUXCS
PaboTta ¢ y4eOHMKOM: COCTaBJICHHE TJIOCCAPHUS,
pellieHne KOJMYECTBEHHBIX M KaueCTBEHHBIX
3amay  mo oOpasmy. [loaroroBka  yCTHBIX
BBICTYIJICHUA 10 3aJaHHBIM TeMaM, 3cCce, 4 3
JIOKIanoB,  pedeparos, WHIMBUIYaJIbHOTO
IPOEKTa C UCMOJIb30BaHUEM HH(POPMAIMOHHBIX
TEXHOJIOTHI U Jp.
Tema 3.3. Dnexkrpudeckuii CoaepkaHue y4eOHOIo MaTepuaJa
TOK B pa3IMYHBIX Cpeax DneKTpu4ecKuit TOK B MeTaax.
OnekTpoHHbIM  ra3.  PaGora  BbIXoja.
DONEeKTpUYecKuii TOK B DJIEKTPOJIUTAX.
OnexTtponu3. 3akonbsl apazes. [Ipumenenue
JIEKTPOJIM3a B TEXHUKE. DIIEKTPUUECKUI TOK
1 | B Ta3ax 1 BaKyyme. Wonunzanus raza. Buabl 2 1
ra3oBelx pa3psanoB. llonstue o maszme.
CBoiicTBa M TpPUMEHEHHE 3JIEKTPOHHBIX
ITYYKOB. DIIEKTPUYECKUI TOK B
MOJTYTTPOBOTHUKAX. CobcTBeHHas
MIPOBOJIMMOCTh TIOJTYTIPOBOTHUKOB.
[TonynpoBOIHUKOBBIE PUOOPBI.
CamocrtosiTeibHas padoTa 00y4al0IMXCs
Pabora ¢ yueOHUKOM: cOCTaBlieHUE IJloccapus,
peleHre KOJIMYECTBEHHBIX W KaueCTBEHHBIX
3agau  no oOpasuy. IloaroroBka  ycCTHBIX 2 3
BBICTYIUICHUH 110 3aJaHHBIM TeMaM, 3cCce,
JOKJIaaoB,  pedepaToB,  HWHIUBUAYAIBHOIO
IPOEKTa C HCMOJIb30BAaHUEM HH(POPMALMOHHBIX
TEXHOJIOTHI U Jp.
Tema 3.4. MaruutHoe| CoaepskaHue y4eOHOI0 MaTepuaJia 2 2




HaunmenoBanue
pa3esioB U TeM

Conepxanue yueOHOro MaTepHaJa,
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
padora o0y4aromuxcs

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

I10JIE

1 | Bektop MHAYKIMM  MarHUTHOIO  IOJS.
[elictBue MarHUTHOTO TIOJISt Ha
MPSIMOJIMHENHBIN TPOBOJHUK C TOKOM. 3aKOH
Awmrmepa. BzanmonerictBue TokoB. Pabora 1o
MEePEMEIICHUIO TPOBOJHUKA C TOKOM B
MAarHUTHOM HOJIE.

2 eicTBue MarHuTHOTO TTOJIS Ha
newkymuiicss  3apan. Cunma  Jlopenna.
Ornpenenenue YAEIBHOTO 3apsna.
Y CKOpUTEIN 3apsKCHHBIX YaCTHII.

CamocrosiTe/ibHasi padoTa 00yYalouuxcst

Pabora ¢ yueOHUKOM: cOCTaBlIeHUE TJIOCCapus,
pElIEHHE KOJWYECTBEHHBIX W KayeCTBEHHBIX
3agau  mo oOpasumy. IloaroroBka  ycTHBIX
BBICTYIUICHHM 1O 3aJaHHbIM TEMaM, 3CCe,
JIOKJIaIOB, pedepatos, WHVMBHU1yaJIbHOTO
MPOEKTa C HWCIOJb30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHH U JIp.

Tema 3.5.

Coaep:xanue yue0HOro MaTepuaJia

DneKTpoMarHuTHas
WHTYKIIHSI

1 | DnexTpoMaruuTHas HMHAYKUMs. Buxpesoe
IEKTPUYECKOE TOJIE.

2 | CamouHAYKIMS. DHEPTHUsS MAarHUTHOTO MOJIS.

CamocrosiTe/ibHas padoTa 00y4YarIuxcst

Pabora ¢ yueOHUKOM: COCTaBJIEHHE IJOCcapus,
pelieHrne KOJMYECTBEHHBIX M KadeCTBEHHBIX
3amay  mo oOpasmy. [loaroroBka — yCTHBIX
BBICTYIUICHHI TI0O 3aJaHHBIM TeMaM, 3cce,
JOKJan0B,  pedeparos, WHIMBUIYaJIbHOTO
MPOEKTa C UCIOIB30BaHUEM HH(POPMAIMOHHBIX
TEXHOJIOTUH U Jp.

Pa3zpen 4. Kosie0anus u B

OJIHbI

24

Tema 4.1. Mexannueckue

Coaep:xanue yueOHOIro MaTepuaJia

KOJIeOaHus

1 | KoneGatenbHoe aBmxenue. ['apMoHHUeckue
kosicOanusa. CBOOOAHBIE  MEXAHUYECKUE
KoJicOaHus. JIuuelineie MEXaHUYECKHUE
KojeOaTenbHBIe CcHCTeMBl. [IpeBpamicHue
SHEPTUU TIPH KOJICOATEITHHOM JIBHIYKCHUH.
CBOOOJHBIC  3aTyXamoIIHe MEXaHUYCCKHE
KojeOaHus. BBIHYyKIECHHBIE MEXaHUYECKHE
KOJICOAaHU.

JlaGopaTopHbie padoThI

1 I/I3yquHe 3aBUCUMOCTH IICPpUOIa KoJIeOaHMH
HUTAHOI'O MasATHHKA OT JJJIMHBI HUTHU

CamocTtosiTeibHas padoTa 00y4alIMXCs

Pabora ¢ yueOHUKOM: COCTaBJIEHHE IJOCCapus,
pPCIICHUC KOJUMYCCTBCHHLIX W KAYCCTBCHHBIX
3amad 1o oOpasmy. IloaroroBka — ycTHBIX
BBICTYIUICHHM 1O 3aJaHHBIM TEMaM, 3CCe,
JOKIaaoB,  pedeparoB,  HWHAWBUAYATHHOTO
MMPOCKTa C HCIOJB30BAHUCM HH(pOpMaL[HOHHBIX

TEXHOJIOTHI U Jp.




Conepxanue yueOHOro MaTepHaJa,

HanmenoBanue O0beMm | YpoBeHn
pa3IeI0B 1 TeM JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS wacos | ocpoenmst
paboTa o0y4aommxcs
Tema 4.2.Yupyrue | Coaep:xxkanue y4e0HOIro MmaTepuaja
BOJIHEI 1 | [lomepeunbie ¥  TPOAOIBHBIC  BOJHBL
XapaKTepUCTUKU BOJIHBI. YpaBHeHue
TUIOCKOM Oerymielt BoiHbL. MHTEpdepeHms 2 1
BoiH. lloHaTHe o jaudpaknmuu  BOJIH.
3BYKOBbIE BOJIHBI. YIIbTPa3ByK M  €ro
MIPUMEHEHHUE.
CamocrtosiTe1bHas padoTa 00y4alIMXCst
Pabora ¢ yueOHUKOM: cOCTaBlIEHUE IJIOCcapus,
pelieHne KOJMYECTBEHHBIX M KA4eCTBEHHBIX
3aau mo oOpasumy. IloaroroBka  ycTHBIX 2 3
BBICTYIUICHHI TI0O 3aJaHHBIM TEeMaM, 3cce,
JOKJIaaoB,  pedepaToB,  HUHIUBUAYATHHOTO
MPOEKTa C HWCIOJb30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHH U JIp.
Tema 4.3. | Conep:xkaHue y4eOHOro MaTepuaia
DNeKTpOMarHUTHbBIE 1 | CBoOOHBIE 3TEKTPOMArHUTHBIE KOJIEOaHUS.
KoJIeOaHus [IpeBpamienne >HEpruuM B KOJICOATEILHOM
KOHType. 3aTyxarouiye >3JIeKTPOMarHUTHbBIE
kojeOaHus.  I'eHeparop  He3aTyXaroIUX
ANEKTPOMArHUTHBIX Kosie0aHui.
BeIHYKICHHBIC 2JIEKTPUICCKHE KOJIeOaHusI.
2 | Ilepemennsili TOK. ['eHeparop nepemMeHHOro 4 2
TOKA. EmkocTHOE u WHIYKTHBHOE
COTIPOTHUBIICHUS TIEPEMEHHOTO TOKa. 3aKOH
Oma 17151 SJeKTPUUECKOH 1eTH epeMEHHOT0
Toka. PaboTa W MOIIHOCTh TIEPEMEHHOTO
Toka. ['enepartopsl Toka. Tpancdopmaropsl.
Toku BbICOKOM  yacToThl. llomyueHue,
nepejiaya U pacnpeeseHue 3JIeKTPOIHEPTUH.
IIpakT4yeckue padoTel
1 | MHAyKTHBHOE ¥ €MKOCTHOE COTPOTHBIICHHS 2
B I[EMTH TIGPEMEHHOT0 TOKa- -16
CamocrosiTesibHas padoTa 00y4YaroIuXcst
PabGoTa ¢ y4eOHHMKOM: COCTaBJIEHUE TJIOCCAPUSs,
pelieHne KOJMYECTBEHHBIX M Kad4eCTBEHHBIX
3amauy  mo oOpasmy. [loaroroBka — yCTHBIX 2 3
BBICTYIUICHHI TIO 3aJaHHBIM TeMaM, 93cce,
IOKIan0B,  pedeparos, WHIMBHIYAJIBHOTO
MPOEKTa C UCIOJB30BaHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHI U Jp.
Tema 4.4. | ConepxaHue y4eOHOIo MaTepuasa
DJIEKTPOMAarHuTHHIE
ROIHEL 1 | DneKTpOMarHuTHOE TMOJie Kak OCOOBIA BHUJ
MaTepuud.  DIEKTPOMATHUTHBIE  BOJHBI.
Bubparop Cepra. OTKPBITBIN 4 1
KoJieOaTeIbHBIA KOHTYD.
2 | U300perenne pamno A.C. IlomoBpim.
[Tonstue o pammocBsizu. I[IpumeHeHue
AIEKTPOMArHUTHBIX BOJIH.
CamocrosiTejibHas paboTa 00y4YaroIuXxcst 2 3




HaunmenoBanue
pa3esioB U TeM

Conepxanue yueOHOro MaTepHaJa,
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
padora o0y4aromuxcs

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

PabGoTa ¢ y4eOHHMKOM: cOCTaBJEHHUE TJIOCCapUs,
pElIEHHE KOJUYECTBEHHBIX W KayeCTBEHHBIX
3amad mo oOpasmy. [loaroroBka — yCTHBIX
BBICTYIUICHHM 1O 3aJaHHBIM TEMaM, 3CCe,
JIOKJIaIOB, pedepatos, WHIUBUYaIbHOTO
MPOEKTa C WCIOJB30BaHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHI U Jp.

Pa3zgea 5 OnTuka

19

Tema 5.1. IIpupona cBeta

Conep:kaHue y4eOHOT0 MaTepHuaJia

1 | CKopocTh pacnpoCTpaHEHHUsI CBETa. 3aKOHBI
OTpaXKCHHS W TIpesIoMJIeHUs cBeta. [lomHoe
oTpaxkeHue. JIuH3bl. [71a3 Kak onTuyeckas
cucrema. OnTuuecKkre MpuodopsI

JlabopaTopHble padoThI

1 | U3syuenue w300pakeHUs TNPEIMETOB B
TOHKOI JTUH3€E

CamocrosiTesibHas padoTa 00y4YaKIIUXCS

Pabora ¢ yueOHUKOM: cOCTaBlIeHUE TJIOCCapus,
pElIEHHE KOJWYECTBEHHBIX W KayeCTBEHHBIX
3aau  no oOpasumy. IloaroroBka  ycCTHBIX
BBICTYIUICHHM 1O 3aJaHHbIM TEMam, 3CCe,
JIOKJIaJIOB, pedeparos, VHJIMBUYAIIbHOTO
MIPOEKTa C HMCIOJIb30BAaHUEM HWH(OPMAIMOHHBIX
TEXHOJIOTUH U Jp.

Tema 5.2. BoaHoBble
CBOMCTBA CBETA

Coaep:xanue yueOHOIro MaTepuaJia

1 | Uarepdepenuns  cera. KorepeHTHOCTH

CBETOBBbIX Jiyuel. HTepdepeHIus B TOHKUX
mieHkax. Ilosocs! paBHo# TommuHbl. Konbpia
Herotona. Mcnonb3oBanue MHTEpQEpeHIINN
B Hayke M TexHuke. Judpakuus csera.
Hudpakius Ha 1mead B THapauiedbHBIX
nyyax. Judpakumonnas pemerka. [lonarue
o rosorpadpuu. Ilonspuszanusi nonepeyHbIx
BonH. Ilomsapusanusa  csera.  JIBoiHOE
nyuenpenomiienne. [lomsponael. Jucnepcus
CBeTa. Bunst CIIEKTPOB. Criextpsl
HCITYCKAHHSI. CrnexTpsl MTOTJIOIIECHHUS.
VYasTpaduoneroBoe u nH(ppaKpacHoOe
n3nydeHus. PentreHoBckue syun. X
MPUPOJA U CBOMCTBA.

IIpakTHyeckune padoThl

-

Wzyuenne wuHTepdhepeHMH U IUpaKIuN
CBeTa

CamocrtosiTeibHast padoTa 00y4alOIMXCs

Pabora ¢ yueOHUKOM: cOCTaBlieHUE IJloccapus,
pPCIICHUC KOJUMYCCTBCHHLIX W KAYCCTBCHHBIX
3ajady 1o oOpasny. IloaroroBka — ycTHBIX
BBICTYIUICHHM 1O 3aJaHHBIM TEMaM, 3CCe,
JOKJIanoB,  pedeparoB,  MHIUBUAYAIBHOTO
MMPOCKTa C HCIIOJB30BAHUCM I/IH(I)OpMaI_II/IOHHBIX
TEXHOJIOTHI U Jp.




HaunmenoBanue
pa3esioB U TeM

Conepxanue yueOHOro MaTepHaJa,
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
padora o0y4aromuxcs

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

Pa3zgen 6. OcHOBBI crienu

aJIbHOH TECOPUHN OTHOCUTEJIBHOCTH

Tema 6.1. OCHOBBI

Conep:xanue yueOHOro MaTepuaJia

CHGHI/IaHBHOfI TEOpHUU
OTHOCHUTCIIBHOCTHU

1 | UuBapuaHTHOCTh MOJYJISI CKOPOCTH CBETa B
Bakyyme. [loctynaTel DiiHIITEHHA

2 | IlpoctpancTBO | BpeMsl  CHEIHMAIbHOMN
TEOPUU OTHOCUTEIBbHOCTU

3 | CBsi3p Maccel H DJHEPruH CBOOOJHOI
JaCTHUIIbl. DHEPTHUS TIOKOSI

CamocrosiTe1bHass padoTa 00y4alIMXCst

Pabora ¢ yueOHUKOM: cOCTaBlIeHUE TJIOCcapus,
pelIeHHEe KOJWYECTBEHHBIX W KayeCTBEHHBIX
3agau mo oOpasumy. IloaroroBka  ycCTHBIX
BBICTYIUICHHM 1O 3aJaHHbIM TEMaM, 3CCe,
JIOKJIaIOB, pedepatos, WHMBHU1yaJIbHOTO
MPOEKTa C HWCIOJB30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHH U JIp.

Pa3zgen 7. Dj1eMeHTHI KBa

HTOBO# (pu3uKHU

18

Tema 7.1. KsauroBas
OIITHKA

Coaep:xanue yueO0HOro MaTepuaJia

1 | TemmoBoe  w3nyuenue.  Pacnpenenenue
SHEPTrUU B CHEKTpe aOCOIIOTHO YEPHOTO
tena. KBantoBas runoresa [nanka. OTOHBI.
Buemnuit  potosnexrpuueckuii 3 dexr.
Buyrpennuit dotordpekr. Turmbr
¢dotosnementoB. JlaBnenue cpera. [lonsiTue
0 KOPITYCKYJISIPHO-BOJTHOBOM IMPUPOJIE CBETA.

CamocrosiTeibHas padoTa 00y4al0IMXCs

Pabora ¢ yueOHUKOM: cOCTaBlIeHUE IJloccapus,
pelieHrne KOJMYECTBEHHBIX M KadeCTBEHHBIX
3amay  mo oOpasmy. [loaroroBka  yCTHBIX
BBICTYIJICHUA 1O 3aJaHHBIM TeMaM, 3cCce,
JOKJaa0B,  pedeparos, WHIMBUIYaJIbHOTO
MPOEKTa C UCIOJB30BaHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHI U Jp.

Tema 7.2. ®usuka atoma

Conep:kaHue y4eGHOr0 MaTepuasia

1 | Pa3BuTHE B3IJISI0B Ha CTPOCHHME BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax
BozopoJa. SnepHas Mozaens atoma. ONBITHI
3. Pesepdopna. Monens atoma Bogopoaa 1o
H.Bopy. I'unotesza ne bpoitns. CooTHomeHNE
HEONPENEIEHHOCTEN [eitzenbepra.
KBaHTOBBIE reHepaTophI.

CamocTtosiTeibHAas padoTa 00y4yalommxcst

Pabora ¢ y4eOHUKOM: COCTaBIIEHUE TJIOCCApUs,
pelIeHHE KOJIMYECTBEHHBIX W KA4eCTBEHHBIX
3agadu 1m0 oOpasmy. [loaroroBka  yCTHBIX
BBICTYIUICHHI 110 3aJaHHBIM TeMaM, JCcCe,
IOKJIAOgO0B, pedeparos, WHIAVMBUIYAIbHOTO

IIPOEKTa C MCIOJb30BaHUEM HMH(OPMAIIMOHHBIX




HaunmenoBanue
pa3esioB U TeM

Conepxanue yueOHOro MaTepHaJa,
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
padora o0y4aromuxcs

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

TEXHOJIOTHH U Jp.

Tema 7.3. dusuka
aTOMHOTO si7pa

Conep:kaHue y4eOHOT0 MaTepHuaJia

1 | EcrectBeHHass  pajMOaKkTUBHOCTb.  3aKOH
paslnOaKTUBHOTO pacnana. Crioco0b1
HaOJMIOACHUS M PETUCTPAlUU 3apsyKEHHbIX
YaCTHII.

2 | Oddexr BaBunoa — Yepenkona. CTpoeHue
aToMHoro siipa. JlepekT maccel, SHEprus
CBSI3M M YCTOHYHMBOCTh aTOMHBIX SITIED.

3 | Anepusie peaKIuu. HckyccTBenHas
paIOaKTUBHOCTB. JleJIeHNe TSIHKEIBIX SIACp.

4 | Lennass snepHas peakuus. YIpabisieMas
uenHas — peakuus.  SgepHblii  peakTop.
[lonydyeHne paguoaKTUBHBIX M30TONOB M UX
IIpUMEHEHHE.  buonorudyeckoe  JIeHCTBHE
PaINOAKTUBHBIX HU3JIYyYeHUH. DJIEMEHTApHbIE
YacTULIBL.

CamocrosiTesibHas padoTa 00y4YaKIIUXCS

Pabora ¢ yueOHUKOM: cOCTaBlieHUE TJIOCcapus,
pElIEHHE KOJWYECTBEHHBIX W KayeCTBEHHBIX
3agau  mo oOpasmy. IloaroroBka  yCTHBIX
BBICTYIUICHHM 1O 3aJaHHbIM TEeMaM, 3CCe,
JIOKJIaJIOB, pedeparos, VHJIMBUYaIIbHOTO
MPOEKTa C HMCIIOJIb30BaHUEM HH(OPMAIMOHHBIX
TEXHOJIOTUH U Jp.

Pasznea 8. DBosaronus BeeaenHnoi

12

Tema 8.1 Crpoenue u
pa3Butue Beenennoit

Coaep:xanue yue0HOro MaTepHaJia

1 | TémHaa martepust u TéMHas >Heprus. Hamma
3Be3gHas cucremMa — [amaktuka. [pyrue
TIAKTUKH.

2 | beckoneunoctes Bcemennoil. Ilomstme o
KocMoJjiorun. Pacmmpsroniascs Beenernast.

3 | Monens ropsiueii Beenennoii. CrpoeHue u
IIPOUCXO0XKACHUE [ aaKTUK.

CamocrtosiTeibHast padoTa 00y4al0IMXCs

Pabora ¢ yueOHUKOM: cOCTaBlieHUE IJloccapus,
peleHre KOJIMYECTBEHHBIX W KaueCTBEHHBIX
3amay  mo oOpasmy. [loaroroBka  yCTHBIX
BBICTYIUICHUHA 10 3aJaHHBIM TeMaM, 3cce,
IOKIan0B,  pedeparos, WHIMBHIYAJIBHOTO
IPOEKTa C UCMOJIb30BAHWEM HH(POPMAIMOHHBIX
TEXHOJIOTHI U Jp.

Tema 8.2. Dsomronus
3BE3/I. I'unioTresa
MIPOUCXOXKICHUS
CoJHEYHOH CHCTEMBI

Conep:kaHue y4eGHOr0 MaTepuasia

1 | TepmosiaepHsIiit CHUHTE3. [IpoGnema
TEPMOSICPHOU SHEPreTUKHU. DHeprus
ComHIla ®  3Be3d. OBOJIOIHA  3BE3.
IIpoucxoxnenne ConHEUYHON CUCTEMBI.

CamocrosiTesibHAsi padoTa 00y4ar0IMXCs

PaboTta ¢ y4eOHMKOM: COCTaBJICHHE TJIOCCAPHUS,
pelieHrne KOJMYECTBEHHBIX M KaueCTBEHHBIX
3aady = mo oOpasmy. [loarotoBka  yCTHBIX




Conepxanue yueOHOro MaTepHaJa,

HanmenoBanue O0beMm | YpoBeHn
JabopaTopHble PpadoOTbl, CaMOCTOATENbHAS
pa3/iesioB U TeM YacoB | OCBOEHH
paboTa o0y4aommxcs
BBICTYIUICHUH TI0 3aJaHHBIM TeMaM, 9cce,
JOKJIaMoB,  pedepaTroB,  HWHIUBUIAYATHHOTO
MPOEKTa C UCIOJB30BaHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHH U Jp.
BCEI'O 175




4. YCJIOBUSA PEAJIN3AIIUU YYEFHOM JUCIUILINHBI

4.1. MarepuajbHO-TeXHUYECKOE o0ecredyeHue Y4eOHOM TUCHMILTUHBI

KaOunet pu3uku, acCTPOHOMHUU, IJIEKTPOTEXHUKH U TEXHUYECKOH MEeXaHUKH
Kommnekt mebenu asis yueOHOro mpoiecca

MynbTuMenuitHoe 00O0py/JIOBaHKE: MEPCOHANBHBINM KOMIbIOTEp - 1mT. (mporeccop
IntelPentium E2140/512Mb/ 160Gb/CR/DVD+RW), monutop LCDSamsung 19),
MYJIbTUMEAMIHBIN poekTop Mitsubishi SL 2V

[Tporpammuoe obGecrieuenne: Microsoft Access (mumensus NelM123460); Microsoft
Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (munensust NelM123460); Microsoft Visio Professional (nuuensus
NeIM123460); Microsoft Visual Studio Enterprise (muuensus NeIM123460); Microsoft
Windows Enterprise (numensuss NeIM123460); Areut Dr.Web (mmensus Ne QS34-
HC7C-SD53-K5L2); komruiekt 'TAPAHT-Mactep (mumensus Nel2-40272-000898);
koMmruiekT [1O nmnig pelreHHus: OCHOBHBIX TMOJIb30-BaTEIbCKUX 3a7a4d (CBOOOIHO pacrp.
[10); cnpaBounas npaBoBas cucrema «Koncynbrant Ilntoc» (konTpakT Ne2025 CB 2
ot 24.12.2024r).

CpenctBa oOyudeHHs: KOMIUIGKT pPa3JaTOYHOTO MaTepuaina, TaONHIbl M IJIaKaThl
dusuke; crensl - «lllkana smekTpoMarHUTHBIX BOJIHY, «Tabnuia MenneneeBa»; Habop
npe3eHTalui 1Mo (pU3UKe, SKpaH.

424007, PecrryGmuka Mapuit i, r. Momkap-Ona, yi. ITpoxoposa, 1. 31, ka6. 412

Y4yeOHasi 1abopaTopusi JIEKTPHUYECTBAa U MATHETH3MA

Kowmmnexkt mebenu asist yueGHOTO TIpoliecca.

CpencrtBa oOydeHMs: BOJBTMETpP YHHMBEpcal, 2 MT., Jocka ayautophas 1500%1000,
KOMIUIEKT MeOenu s ydeOHOro mporecca, KOHCTPYKIHMS W3 XPOMHPOBAHHBIX
Metaund.Tpyook mon  ¢opmar Al, 10 mT., maboparopHas yctaHoBka "Moct
VYurcrona" UE302030-230, 2 ., 1abopaTtopHasi yctaHoBka "HarmnpsbkeHne MiaIocKoro
koHaeHcaropa"UE301080-230, 2 mr., maGoparopras yctaHoBka "TpyOka Tomcona"
UE307050-230, 2 mr., mabopaTopHas yCTaHOBKa '"DJIEKTPOBAKYyMHBIM TpHOOp C
y3kum nyukom" UE307070-230, 2 mT., naGoparopubiii kommiekc JIKD-7 "
nabopatopubiii  komruieke JIKD-7, nabopatopuwiii  kommuiekc JIKO-b, 4 mr.,
ocrruiorpad  anamorosbii  1*10MI'm  (10210040/190516/0002626/20), 2 miT.,
octuiorpad aHAJIOTOBBIN 1*10MTI'1g (10210040/210416/0002035/41),
AJIEKTPOBAKYYMHBII PUOOP € y3KUM ITyYKOM Ha OCHOBaHHH.

424000, Pecrry6muka Mapuit i, ropos Momkap-Ona, mnomans JIennna, 1o 3, kab.
212

Cneunajau3npoBaHHAasi JJa00PaTOPHUsi MEXaHUKHN U MOJIEKYJISIDHOH (PU3UKH.
Kommiext mebenu 1151 yueOHOro mporiecca.

CpenctBa oOydeHMs: KOMIUIEKT OOOpYyAOBaHUS Ui CUCTEMbl  yIpaBJICHUS
AJIEKTPONPUBOJOM, KOMIUIEKT mpubopoB, MyiabTuMeTp AM-1038, ycraHoBka mis
U3MEpPEHUs TEIUIOThl MapooOpa3oBaHMs, YCTAHOBKA JUIsl W3YYEHHUS 3aBUCHUMOCTH
CKOpPOCTH 3ByKa OT TE€MIEpaTypbl, YCTAaHOBKA JJIsI M3Y4YEHHUS TEIUIOBBIX MPOIECCOB,
YCTAHOBKA I HUCCIEIOBaHMUS TEIUIOEMKOCTH TBEPAOrO Tela, YCTaHOBKA IS



OTIPEJI.OTHOIICHUS TETUIOEMK. BO3/IyXa MPHU MOCTOSH.JABJICHNUN U TIOCTOSHHOM O0BEME,
YCTAaHOBKA Il ONPENETCHUS W3MEHEHUS SHTPOINHH, YCTAHOBKA MJISI ONpENeTICHUs
K03 uUIl. BA3KOCTH BO3JyXa, YCTaHOBKA [JIs OmpeaencHus Kod(PQuil.B3auMHOM
audpdy3un  BO3Ayxa M BOISHOTO  Tapa, yCTaHOBKAa  JUIsl  OMpEeCHHS
K03 (DUIL. TETITONPOBOAHOCTH BO3/yXa; YCTAHOBKA JIJISl OMpPENENCHUs YHHUBEPCATBbHON
ra3oBOoM IIOCTOSIHHOM, ycTaHOBKa jaboparopHas "['mpockon" ®M 18, ycraHoBka
naboparopHas "MammnHa AtBynma' ®M 11, ycraHoBka jaboparopHas "MasTHUK
Makcemia" ®M 12, ycraHoBka paboparopHas "MasTHUK HakiaoHHBIM' OM 16,
yctaHoBKa JjabopatopHas "Masatauk O6epOeka" ®M 14, ycraHoBka mabopatopHas
"Masatauk yHuBepcanbHblii" ®M 13, ycranoBka nabopatopHas "Mopayns FOura u
moaynb casura " @M 19, ycranoBka snaboparopnas "Coynapenue mapos" ®M 17,
yCTaHOBKa JabopaTropHas "YHI/IC]JI/IH;IpHHfL nojaBec ¢ nmymkoi" M 15.

424000, Pecniyonuka Mapwuit D11, ropon Uomkap-Omna, miomans Jlenuna, nom 3, kao.
209

4.2. UadopmanuoHHoe odecrneueHre y4eOHOH IUCIHMILIMHBI
OcHOBHas ¥ JONOJIHUTEJIbHAS JIUTEpaTypa

NoNe KonnuectBo

n/m . 9K3EMILIAPOB,
CHmCcoK HCIOIBb3YeMOM JTUTEPATYPHI (neyamHuvle u30anus,
MUMEIOLINXCS B

DNIEKMPOHHbBLE U3OAHUS 3A NOCTIeOHUE 5 Jlem)
OoubmorTexke, WiIn

ccbutika Ha OBC

OCHOBHAS JIMTEPATYPA
1. baoeuykui, B. H. ®u3uka. MexaHuka. JJIEKTPOMATrHETU3M ! ONEeKTPOHHBIN
y4eOHHMK JUTS CPeHEro mpoheCCHOHATBLHOTO 00pa3oBaHust / pecypc

B. U. ba6eukuii, O. H. TperbskoBa. — 2-e u3a., UCIIP. U
nor. — Mocksa : M3mparensctBo FOpaiit, 2025. — 320 ¢. —
(ITpodeccuonanbroe odpazosanne). — ISBN 978-5-534-
20605-0. — TexcT : anekrponHsIi // OOpa3oBaTenbHas
mwiardopma FOpaiit [caiit]. —

URL.: https://urait.ru/bcode/558458 (nata obparieHus:

25.06.2025).
2 Msikues, I'. 5. ®u3unka. 10 kaacc. ba3osslii u ONEeKTPOHHBIN
yrayOa€HHBINA YPOBHU. DJIEKTpOHHas (popMa yuyeOHHKA : pecypc

yuebnuk / I'. SI. Mskumes, b. b. Byxosues, H. H. Cotckwuii ;
nox. pen. H. A. TlapdentbeBoii. - 12-¢ u3a. - Mocksa :
[Ipoceemenue, 2025. - 432 c. - ISBN 978-5-09-121851-0. -
TexcT : anexTponHsbIid. - URL:
https://znanium.ru/catalog/product/2212677 (nata obparieHus:
19.06.2025). — Peskum J0CTyMA: 1O MOJIITUCKE.

3 Msxkumes, I'. . ®Pwuszmka. 11 kaace. bazoBbiii u DNEeKTPOHHBIN
yrayOneHHbli ypoBHU : yueOHuk / I'. 5. Msakumes, b. b. pecypce
Bbyxosues, B. M. Hapyrun ; nox. pen. H. A. IlapdenTtreBoit. -
11-e u3n., crep. - Mocksa : Ilpocemenne, 2023. - 436 c. -
ISBN 978-5-09-103620-6. - Tekcr : smextponHsiii. - URL:
https://znanium.ru/catalog/product/2160705 (mara oOpamicHus:
19.06.2025). — Pexxum goctyma: 1Mo moamucKe.

JOITOJIHUTEJIbHAA JINTEPATYPA



https://urait.ru/bcode/558458

Y4eOHukH, yaeOHbIE TOCOOUSI

MMuncknii, A.A. ®usuka: yueOHuk / A. A. Iluackui, I'.1O. DJIEKTPOHHBIN
I'pakoBckwii; mon obmr. pea. K0.M. HQuka, H.C. IlypsimeBoit. - pecypc
4-¢ u3x., ucnp. - Mocksa: DOPYM: UHD®PA-M, 2023. - 560 c.

- (Cpennee mpodeccuonanbHoe obpaszoBanue). - ISBN 978-5-

00091-739-8. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1968777 (mara

obpamenus: 13.07.2023).

Beaara, B. B. ®u3uka: 11-ii kiacc: 6a30Bbli YPOBEHb : DNEeKTPOHHBIN
yueOnuk / B. B. benara, 1. A. Jlomadyenkos, 1O. A. pecypce

[TaneOpatneB. — 4-e uzn., crep. — Mocksa : [IpocBemienue,
2022. — 239 c. — ISBN 978-5-09-095833-2. — Tekcr :
ANEKTPOHHBIH // JIaHb : JIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/335060 (nata oOpaieHus:
27.05.2024). — PexuM JiocTyma: Jyis aBTOPHU3. MOJIH30BATEIICH.




5. KOHTPOJIb W OIIEHKA PE3YJBTATOB OCBOEHHS YUYEBHOM
JUCHUIIVIMHBI ITO00.01 ®PU3UKA

OOpazoBarenbHOE YUpEXKACHHE, peanu3yloliee TMOATOTOBKY MO  Yy4eOHOM
JUCIMILTAHE, 00ECIIEYNBAET OPTaHMU3ALIUIO U TTPOBEICHUE MTPOMEKYTOUHOM aTTeCTalluu
U TEKYyIIero KOHTPOJISI WHIMBHUIYaIbHBIX OOpa30BaTEIbHBIX JOCTHXKEHUH —
JEMOHCTPUPYEMBIX O0YUaIOIIMMUCS 3HAHUN, YMEHUN U HABBIKOB.

KouTponb u oOlleHKa pe3yJbTaTOB OCBOCHMS JUCHUIUIMHBI  OCYIIECTBIISIETCA
NperoiaBaTeieM B IMPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHSITHM, TECTUPOBAHUS,
(GpPOHTATBFHOTO W MHAMBUAYAJIBHOTO ONPOCOB, MHCHBMEHHOTO OIpoca, a TaKkKe
BBITIOJIHEHUS 00YYaIOIMMUCS UHIMBUIYAIbHBIX 3aJJaHUM, IPOEKTOB, UCCIICAOBAHUM.

Ne HaumenoBaHue TeMbl Pesyabrarsl DopMBI KOHTPOJISI
(pa3nena) 00yuyeHus1 Mo
AMCUHMILINHE
1. | Kunematuka I1.1, I1.2, I1.3, [1.4, | Texymuii KOHTPOJIb Megarora B popme:
I15., I16., I1.7 -TECTUPOBAHUS,
-BBITNIOJTHEHUS 00yJarmuMucs

WH/IMBUYaJIbHBIX 3a/IaHUH;

- TIOATOTOBKH JOKJIAJOB, TIPE3CHTAIUH,
pedepaTos;

- BBITIOJTHCHHS WHIUBUAYAIBHOTO IPOCKTA
0 JIUCIHUIUIAHE;

-OIEHKH  BBINOJIHCHUS  JIADOPATOPHBIX

pa0or.
UroroBeiii  koHTposib B dopme aud.
3ayeTa..
2. | 3aKkoHBI mexanuku | I1.1, I1.2, I1.3, I1.4, | Tekyuuii KOHTPOJIb Tiegarora B hopme:
HrrotoHa I15., 116., I1.7 -TECTUPOBAHUS,
-BBINOJHEHUS oOyuaromuMucs

WHIUBHIyaIbHBIX 33JaHUH;

- TMOJATOTOBKM JOKJIAJOB, MPE3CHTALUM,
pedeparos;

- BBIIIOJHCHHA WHAUWBUAYAJIBHOI'O IIPOCKTA
0 IUCIMIUINHE;

-OILI€CHKHU BBIIIOJTHEHU A J'Ia60paT0pHI)IX

pa0or.
UroroBeiii koHTposib B dopme aud.
3adera..
3. | 3aKOHBI COXpaHEHUS B I1.1, 1.2, 1.3, [1.4, | Texymuii KOHTPOJb Meaarora B popme:
MEXaHMUKE I15., 116., I1.7 -TECTUPOBAHUS,
-BBINOJHEHNUS oOyuaromuMucs

WH/IMBUYaJIbHBIX 3a/IaHUI;

- TMOJATrOTOBKM JOKJIAJO0B, MPE3CHTALUM,
pedeparos;

- BBIIIOJHCHHA HWHAWBHUAYAJIBHOI'O IIPOCKTA
IO JUCHUIIIIUHCE,

-OIICHKM  BBINIOJHEHUs  J1a0OpaTOPHBIX
pador.

UroroBeiii  koHTposb B dopme aud.
3a4era..




Ocuossl MKT. UneansHblit
ras.

IT.1, I1.2, I1.3, I1.4,
I15., I16., I1.7

Texymuii KOHTPOJb 1egarora B popme:
-TeCTUPOBAHUS;

-BBITNOJTHEHUS o0yJarmuMucs
WHIUBUAYAIbHBIX 3a/1aHU;

- TIOATOTOBKM JIOKJIJIOB, IpE3CHTaLui,
pedepatos;

- BBINIOJHEHHUST MHIMBUAYaJIBHOTO MPOEKTa
M0 TUCIUIUINHE;

-OIICHKH  BBINIOJHEHUsI  Ja0OpaTOPHBIX
pabor.

WtoroBeiii koHTpoib B (opme mud.
3ayerTa..

OCHOBBI TEPMOIUHAMUKHU

.1, 1.2, 1.3, T1.4,
I15., 116., T1.7

Texkymuii KOHTpoJIb Nefarora B opMme:
-TeCTHPOBAHUS;

-BBITIOJTHEHUS 00yJarmuMuCs
WH/IMBUYaJIbHBIX 3a/IaHUH;

- TIOATOTOBKM JIOKJIAJIOB, IIPE3CHTAIH,
pedepaTos;

- BBITIOJTHCHHSI WHIUBUAYAIBHOTO IPOCKTA
0 JIUCIUIUIAHE;

-OIICHKH  BBINIOJHEHUsI  JaOOpaTOPHBIX
pador.

WtoroBenii kKoHTpoib B (opme mud.
3a4era..

CsoiicTBa BEIIECTB B
pa3IMYHBIX arperaTHbIX
COCTOSIHUSIX

I1.1, I1.2, I1.3, I1.4,
I15., I16., I1.7

Texkymuit KOHTpOJIb Negarora B popMme:
-TeCTUPOBAHUS;

-BBIITOJTHEHUS oOyJaronuMucs
WHIUBUIYAIIbHBIX 3a/IaHUM;

- TIOATOTOBKM JIOKJIAJIOB, IIPE3CHTAIH,
pedeparos;

- BBINIOJTHEHHS] MHIMBUAYaJFHOTO TPOEKTa
0 JUCLUIUINHE;

-OIICHKM  BBIMIOJNHEHUs  JaOOpaTOPHBIX
pa0or.

UroroBeiii  koHTposib B  dopme aud.
3a4era..

DIIEKTPUUYECKOE MOJIE

I1.1, I1.2, I1.3, I1.4,
I15., I16., I1.7

Texkymuit KOHTPOJIb Nefarora B popMme:
-T€CTUPOBAHUS;

-BBITTOJTHEHUS oOyJaronuMucs
WHIMBUIYAIIbHBIX 3a/IaHUM;

- TIOATOTOBKH JIOKJIAJIOB, IIPE3CHTAI,
pedeparos;

- BBITIOJTHEHHUST MHIUBUIYAIHFHOTO MPOEKTa
10 JMCLUIUINHE;

-OIICHKM  BBINIOMHEHUsT  J1a0OpaTOPHBIX
pa0or.

UrtoroBeiii  koHTposib B dopme aud.
3a4era..

3aKOHEI TOCTOSTHHOI'O TOKA

IT.1, I1.2, I1.3, I1.4,
I15., 116., I1.7

Tekymuit KOHTPOJBL TIearora B hopme:
-TE€CTUPOBAHUS,

-BBIMIOJIHEHUS oOyJaromuMucs
VHIUBUYAJIbHBIX 3aJaHUN;

- TOJTOTOBKM JOKJAJOB, TpE3eHTaluH,




pedepartos;
- BBINOJIHEHHS WHIUBH/YaJbHOIO MPOEKTA
IO JUCHUIIIINHE,

-OLEHKU  BBIMOJIHEHUS  JIaDOpaTOPHBIX
pabor.
UroroBeiii koHTposib B dopme aud.
3ayerTa..
9. | DieKTpUUYECKHl  TOK I1.1, I1.2, I1.3, [1.4, | Texymuii KOHTPOJIb Meaarora B popme:
pa3IMYHBIX Cpenax I15., I16., I1.7 -TECTUPOBAHUS,
-BBIIOJIHEHUS o0Oy4aromuMucs
WHJUBUIyaJIbHBIX 33JIaHUN;
- TOJATOTOBKM JOKJAJOB, IpPE3eHTaluH,
pedepatos;
- BBIMOJHEHHS] WHAUBUAYAIBHOTO MPOEKTa
0 TUCIHIUINHE,
-OLEHKU  BBIMOJHEHUSA  J1aOOpaTOPHBIX
pabor.
HroroBeiii koHTposb B dopme aud.
3ayerTa..
10. | MaruuTHoOe 1oJje I1.1, I1.2, I1.3, I1.4, | Texyumii KOHTPOIb Nieaarora B popme:
I15., I16., I1.7 -TEeCTUPOBAHUS,
-BBITIOJIHEHUS o0y4aromuMucs
WHJUBUIYAJIbHBIX 3aJIaHUN;
- TOJATOTOBKM JOKJIAIOB, TMpPE3eHTalUH,
pedepatos;
- BBINIOJIHEHUS] MHAUBUAYAJIbHOTO MPOEKTA
M0 TUCIHUIUINHE,
-OIEHKU  BBIMOJHEHUS  J1aOOpaTOPHBIX
pabor.
WtoroBelif KoHTpoiab B ¢opme aud.
3ayerTa..
L1. | DnexTpomMarHuTHas IT.1, 1.2, I1.3, I1.4, | Texymumii KOHTPOJb Negarora B popme:
VHYKIUS I15., I16., I1.7 -TECTUPOBAHMUS;
-BBINOJHEHUS o0yJaromuMucs
WHJIUBUIYAJIbHBIX 3aJJaHUN;
- TOATOTOBKH JIOKJAJ0B, MPE3CHTAIINM,
pedepatos;
- BBIMIOJIHEHUS] UHAUBUAYAIBHOTO MPOEKTA
0 TUCIUTUIAHE;
-OIEHKA  BBIMOJIHEHUS  J1aOOpaTOPHBIX
pabor.
WtoroBeii koHTpoib B (opme mud.
3ayerTa..
2. | Ilpupona cBeta I1.1, I1.2, I1.3, 1.4, | Texyuuii KOHTPOIb Tieaarora B popme:
I15., 116, I1.7 -TECTUPOBAHNS;
-BBITNOJTHEHUS 00y4armuMucs
WHIWBHUIYAJIbHBIX 3aJITaHUN;
- TOATOTOBKH JIOKJAJ0B, MPE3CHTALINMH,

pedepatos;

- BBIIIOJIHCHHUA HWHAUWBUAYAJIBHOI'O0 IPOCKTA
0 JMCIUTUIAHE;
-OICHKU BBITIOJTHECHUA
pabor.

1a00paTOPHBIX




WtoroBelii KoHTponb B (opme mud.
3ayera..

I15., 116., I1.7

L3. | BomHogsie cBoiictBa ceeta | I1.1, I1.2, I1.3, I1.4, | Tekymmii KOHTpOIL Tieaarora B popme:
I15., I16., I1.7 -TECTUPOBAHMUS;
-BBITNOJTHEHUS o0yJarmuMucs
WHUBUAYAIbHBIX 3a/1aHU;
- TMOATOTOBKH JIOKJAJ0B, MPE3CHTALINM,
pedepatos;
- BBITIOJTHCHUSI WHIUBUAYAIBHOTO MPOCKTA
M0 TUCIUILINHE;
-OIIECHKH  BBIMOJIHCHUS  JIaDOPaTOPHBIX
pabor.
WtoroBenii koHTpoib B (opme mud.
3ayerTa..
L4. | OcHOBBI cnenmansuoit | I1.1, I1.2, I1.3, I1.4, | Texkymuii KOHTpOJIb Tiegarora B hopme:
TEOPUU OTHOCUTEITHHOCTH I15., I16., I1.7 -TECTUPOBAHUS,
-BBITNIOJTHEHUS 00yJarmuMucs
WHIUBUAYaIIbHBIX 3a/IaHUM;
- TOATOTOBKH JIOKJAJOB, MPE3CHTAILINM,
pedepaTos;
- BBITIOJTHCHHS WHIUBUAYAIBHOTO IPOCKTA
M0 TUCIUIUINHE;
-OLICHKK  BBIMIOJIHEHUS  J1abOpaTOpPHBIX
pador.
UroroBeiii koHTposib B dopme aud.
3auera..
LS. | KBanToBas ontuka I1.1, 1.2, 1.3, [1.4, | Texymuii KOHTPOJIb Mearora B popme:
I15., 116., I1.7 -TECTUPOBAHUS,
-BBIITOJTHEHUS oOyJaronmMucs
WHIUBUIYaIIbHBIX 3a/IaHUM;
- TOATOTOBKH JIOKJAJ0B, MPE3CHTAIINM,
pedeparos;
- BBITIOJTHCHUS WHIUBUAYAIBHOTO MPOCKTA
MO TUCIUTUINHE;
-OLICHKH  BBITIOJIHEHUSI  JTaOOPaTOPHBIX
pa0or.
UrtoroBeiii  koHTposb B dopme aud.
3auera..
6. | ®u3uka aToma I1.1, 1.2, 1.3, [1.4, | Texymuii KOHTPOJIb Meaarora B popme:
I15., I16., I1.7 -TECTUPOBAHUS;
-BBITTOJTHEHUS oOyJaronuMucs
WHIMBUIYAIIbHBIX 3a/IaHUM;
- TOATOTOBKH JIOKJAJ0B, TPE3CHTAIINMH,
pedeparos,;
- BBITMIOJTHCHHS WHIWMBUIYAIBHOTO MPOCKTA
MO TUCITUTUINHE;
-OLICHKH  BBITIOJTHEHUS  J1abOpaTOpPHBIX
pador.
UrtoroBeiii koHTposb B dopme aud.
3auera..
L7. | ®dusuka aTOMHOTO siIpa I1.1, I1.2, I1.3, [1.4, | Texymuii KOHTPOJb Mexarora B popme:

-T€CTUPOBAHUS;
-BBIIIOJTHEHUS 00y4aroImuMucs




VHIUBUYAJIbHBIX 3aJaHU;

- TOATOTOBKH JOKJIAJO0B, IPE3CHTAIIHH,
pedeparos;

- BBITIOJIHEHHS MHMBUIYaIbHOTO TMPOEKTa
10 JUCHUIIIINHE,

-OIICHKHA  BBINOJIHEHHS  J1aDOPaTOPHBIX

pabor.
UroroBeiii koHTposib B dopme aud.
3ayerTa..
18. | Ctpoenne wu  passutue | I1.1, I1.2, I1.3, [1.4, | Texymuii KOHTpOJb Memarora B popme:
Bceenennoii I15., 116., I1.7 -TEeCTUPOBAHUS,
-BBIMIOJIHEHUS oOy4aromuMucs

VHIUBUYAJIbHBIX 3aJJaHUI;

- TIOATOTOBKH JIOKJIAJIOB, IPE3CHTAIH,
pedepatos;

- BBINIOJHCHHS MHJIUBUIYAJIBHOTO MPOCKTa
10 JUCHUIIIINHE,

-OIICHKM  BBINIOJHCHUsI  J1a0OpaTOPHBIX

pabor.
HroroBeiii koHTposb B dopme aud.
3ayera..
19. | OBomronus 3Be3a. ['unmoresa | I1.1, I1.2, I1.3, I1.4, | Tekyumii koHTpoOIs Nenarora B opme:
MPOUCXOKIACHUS I15., I16., I1.7 -TECTUPOBAHUS,
CoHEYHOH CUCTEMBI -BBINTOJIHEHUS o0y4aromuMucs

WH/IMBUyAJIbHBIX 33/I1aHUM;

- TOATOTOBKM JIOKJIAJIOB, Ipe3eHTaluil,
pedepatos;

- BBINIOJHEHUS MHJIUBUAYAIBHOTO MPOEKTa
0 JIMCIUTUIAHE;

-OLICHKM  BBINIOJIHEHUs  Ja0OpaTOPHBIX
pabor.

WtoroBelif KOHTpoiab B ¢opme aud.
3ayera..

Pesynpratel cpaun audpepeHuupoOBaHHOTO 3adeTa OIEHUBAIOTCS M0 IIKalle
COTJIIMYHOY, «XOPOILIO», «yIOBIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEIHLHOY.

OreHKa «OTIUYHO» BBICTABISICTCA O0YYaIOMIEMYCs, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI MPOTPAMMHBIA MaTepuall, MPOSBISIET 3HAHUE OCHOBHOW M JIONOJHUTEIHHOU
JUTEPaTypbl, [PAMOTHO, JIOTUYECKA CTPOMHO M apryMEHTHUPOBAHO M3JIaraeT mMaTepuan,
JlaeT MCYEPIBIBAIOIIME OTBETHl HA MOCTABIEHHBIE BONPOCHl. B oTBeTe TECHO
YBSI3BIBACTCS TEOpUSI C TPAKTUKOW, MPH ATOM OOYYAIOIIMICS HE 3aTPyAHSIETCS C
OTBETOM TMpPH BUIOM3MEHCHHMM 3a/laHHs, CBOOOJHO CHPABISIETCS C MPAKTHUYCCKUMU
3aIaHUSIMH.

OneHKa  «XOpOIO»  BBICTABIISIETCS  OOydaroleMycs, TBEpPJAO  3HAIOIIEMY
MPOrPAMMHBIM MaTepUall, KOTOPBIA H3Jara€T €ro rpaMoOTHO M MO CYLIECTBY, HE
JOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, MPABUIBHO MPUMEHSET
TEOPETUUECKUE TIOJOXKEHUS MPU PEHICHUH MNPAKTUYECKUX BOMPOCOB W 3ajJay, HeE
UCTIBITHIBAET 3aTPYAHEHHI C OTBETAaMU Ha BOIIPOCHI.

O1nieHKa «YJIOBJIETBOPUTEIIBHO» BBICTABIIACTCS OOyYaroleMycs, KOTOPBI HMeeT
3HAHHS TOJBKO OCHOBHOTO Marepuana, HO HE YCBOWJ €ro JeTaliei, JOMyCKAaeT



HETOYHOCTH, HEJOCTATOYHO MpaBWIbHBIE (DOPMYIHPOBKU, HCIBITHIBAECT 3aTPYAHEHUS
[P BBINOJHEHUU PAKTUYECKUX PadoT.
OrneHka «HEYJOBIETBOPUTEIHHO» BBICTABISIETCS OOyYarolIeMycsi, KOTOPBbIA HE 3HAeT

3HAYUTEIILHON YacTU IIpOrpaMMHOTO MaTtcpuaja, HOIIYCKACT CYIHICCTBCHHBLIC OIHI/I6KI/I,
HCYBCPCHHO, C OOIBIINMHA 3aTPYAHCHUSMHA BBIITOJIHACT



JlonoiHeHMs ¥ U3MEHEeHHsl K padoveil mporpaMmMe Ha y4eOHbIH roj
JlononHeHus: 1 u3MeHeHus K pabodeit mporpamme Ha 2023-2024 y4eOHbIi T 110
mucuuiuinge 1100.01 ®dusmka: B paznen Y cloBUA peann3aluy y4eOHON AUCLUILIHBI
(mynkTr MHpOpMannoHHOE oOecrieueHre Y4eOHOW TUCIUILTIHBI) BHECCHBI N3MEHEHMSI
B CIIMCOK OCHOBHOM U JAONOJHUTEIBHOHN JUTEPATYPHI.
JlononHeHUs ¥ W3MEHEHHsI B pabodeil mporpamMMe OOCYKIeHbl Ha 3acelaHuM
[TLK ecTecTBEHHO-HAYYHBIX JAUCIUIIINH.

«30» aBrycta 2023 r. (mpotokoa Ne 1)

£

[Ipeacenarens I[THK /Cmupnosa JI.H./




JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj
JlononHeHus: 1 u3MeHeHus K pabodeit mporpamme Ha 2024-2025 y4yeOHbIi roj 110
mucuuiuinge 1100.01 ®dusmka: B paznen Y cloBUA peann3aluy y4eOHON AUCLUILIHBI
(mynkr HMHpOpManmonHOe obecrieueHre Y4eOHOW TUCIIUILTIHBI) BHECCHBI N3MEHEHUSI
B CIIMCOK OCHOBHOM U JAONOJHUTEIBHOHN JUTEPATYPHI.
JlononHeHUs ¥ W3MEHEHHsI B pabodeil mporpamMMe OOCYKIeHbl Ha 3acelaHuM
[TLK ecTecTBEHHO-HAYYHBIX JAUCIUIIINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

£

[Ipeacenarens I[THK /Cmupnosa JI.H./




JlonosiHeHMs ¥ U3MEeHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj
JlomonHeHus 1 u3MeHeHus K pabodeit mporpamme Ha 2025-2026 y4ueOHBII T 110
auctumiuHe [100.01 dusnka: B pa3aen Y CIoBHs peanu3aliy yI1eOHOW TUCIUTUINHBI
(mynkT HMHpOpMannoHHOE oOecrieueHre Y4eOHOW TUCIUILTIHBI) BHECCHBI W3MEHEHHSI
B CIIMCOK OCHOBHOM U JAONOJHUTEIBHOHN JUTEPATYPHI.
JlononHeHUs ¥ W3MEHEHHsI B pabodeil mporpamMMe OOCYKIeHbl Ha 3acelaHuM
[TLK ecTecTBEHHO-HAYYHBIX JAUCIUIINH.

«30» aBrycta 2025 r. (mpotokoa Ne 1)

£

[Ipeacenarens I[THK /Cmupnosa JI.H./




