JemaprameHT o6pa3zoBanus U Hayku KocTpoMckoii o6mactu
ObnactHoe rocymapcTBeHHOe GI0KeTHOE IPOdecCHOHANEHOE 00pa30BaTENbHOE
yupexneHne «byicKkuii TeXHUKYM 5KeJle3HOJOPOIKHOTO TpaHcnopTa KocTpomckoii
obnactuy

YTBEPXJIEHO

npuKasom gupexropa OI'BIIOY
«BTXKT Koctpomckoit o6macTiy
Ne 271 ot «16» aBrycra 2021 roma

PABOYASI TIPOTPAMMA YYEBHOM JIUCLIILJIMHBI
AY/.12 Beenenue B npodeccuro

Yacte 2. «@u3nka B npodeccun»

TIOTOTOBKY KB (QUIMPOBAHHBIX PaboUMX, CIIYKAIIUX 110 MPoheccuu
43.01.06. «IIpoBoOHHK Ha XEIE3HOJOPOKHOM TPAHCIIOPTEN

Onobpeno Ha

[IeJarOTMYECKOM COBETE
IIpotokon Ne 8
oT «15» urons 2021 r.

by#
2021



CormnacoBaHo
7

/C.A. Omapuna
4
/M.B. Kymraup

PaceMotpero Ha 3acemanuu ITIIK
001meobpa3oBaTeNbHBIX TUCIHILTHH
ITpoTtoxomn Ne 12

ot «01» mong 2021 r.

IIpencenatens MUKIOBON KOMHCCHH
2> | TymmA.0Q. /
A

CocTaBuTENb:

Pabouas mporpamma paspaGoTaHa B COOTBETCTBHM C
TpeOoBaHHIMH ®I'OC  cpemnero  obmero
00pa3oBaHms,  NPENBABIEEMBIX K  CTPYKTYPe,
CONEPXKKAHHIO U pe3yibTaTaM OCBOEHHS y4eGHOI
maciunmHbl OV (.12 «EcrecTBo3nanue (®usnka)y u
B COOTBETCTBHH ¢ PekoMeHTamusMu 1o opraHm3ammu
TOJYYEHHsA CPeHEro obmiero o6pa3oBanus B Ipeserax
OCBOEHHS  00pa3oBaTENBHEIX I[IPOrPAMM  CPEIHEro
npodeccroHaNbHOTO 06pa3oBaHus Ha 6asze OCHOBHOTO
obmero obpa3oBaHHs C  ydeToMm TpeboBaHmit
(benepanbHBIX  TOCYHAPCTBEHHBIX — 0GPA30BATENBHBIX
CTaHAAPTOB M IONy4YaeMOH IpPOdecCHH CcpemHero
npodecCHOHANTBHOrO0  06pa3oBaHUs 43.01.06
«IIpoBOZHMK Ha IKETE3HOZOPOXKHOM —TDAHCIIOPTE»
(mpuxaz Ne 727 or 02.08.2013 r. MusucrepcTso
obpazoBanus u Hayku PoccHH) ) B COOTBETCTBHH C
MeToauueckuMy peKOMEHIAMAME 10 BKIFOYECHHUIO
OCHOB (pMHAHCOBOH IPaMOTHOCTH B 0OPa30BATEIbLHBIE
IIPOrpaMMBI CpemHero PO ECCHOHATEHOTO
obpasoBanus Ha 6a3e o6mero o6pasoBaHus (IHCHMO
JlenapTamenTa rocyfapcTBEHHOH MOMHTHKE B cdhepe
IPO(ecCHOHANbHOr0 00pa3soBaHust M OMepeKaromieit
IOATOTOBKM KaZpoB MHMHHCTEPCTBA MPOCBEIICHHS
Poccuiickoit ®enepanun ot 02.07.2019 r Ne 05-670) u

pabounm y4eOHBIM IJIAHOM TEXHHUKYMa,
yTBepXKaAeHHEIM IpuKa3zoM Ne 397 ot 25.08.2020r
( 0ama ymeepoicoenus,)

IIpenongasarens OI'BIIOY «BTXXT
Koctpomckoii o6mactu»

= .. 7
bc’{/ﬂ"&/ﬁ@,f H.0.Bapkoga

Ti
of
«



COEPXXAHUE
] JTOSICHUTEIBHAS BAITHCKA . . .« v vt e eene e et e e e e e e e e e e e e e e et 4

2.006mas xapakrepuctrka yueonoi nucuumnasl OY (.12 «EcrecTBo3HaHNE

(020 7] 7152 ) 3)
3.MecTo yueOHON AUCIUIIITUHBI B YUCOHOM TITAHE . . ...t eeeeneeneeeneenenenane 6
4.Pe3ynbTaThl OCBOCHUS YUCOHOM TUCHIUTIITHBL. ... uvveneeeeeeeenaeeneeennineens 6
5.ConepxaHue U CTPYKTYpa YUEOHOM JUCHHUIIIMHBL. «....uvenneneenneannennnen. 8
6. TemMaTUYECKUI TJIAH YUYCOHON JUCIIUTIITHDBL .. ... uevveeererreeesnreeeenneeeennneeenns 17

7. XapakTepucTUKa OCHOBHBIX BUJIOB yU4€OHOI I€ATEIbHOCTH CTYJEHTOB...18

8. VYueOHO-METOAMYECKOE U MaTepHATbHO-TEXHUYECKOE obecreueHne
[IPOrpaMMBbI y4ueOHOI JUCLUIIIMHBI OV.12 «EcTecTBo3HaHMe
(007 )7 122 ) ) T PP 25

9.OCHOBHBIE UCTOUHHUKH H JIATEPATYPA. + « e enneereeeeennnneeeeannneeeennnnnneenns 26



1. MMosicHUTeJbHAS 3alIUCKA

PaGouass mporpamma  o0mieoOpa3oBaTeIbHON  yuyeOHOMW  JAUCIUTIIMHBI
«Dusuka» npegHazHaueHa s uzydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME >KEJIe3HOJOpOoKHOTrO TpaHcnopta KocTpoMmckoil obmactu» (manee
TEXHUKYM), peaJu3yIolleM 00pa30BaTelIbHYI0 MPOTrpaMMy CpPEIHEro OOIlero
oOpa3oBaHuss B  Tpejesiax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHoil nporpammel CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpPH TOATOTOBKE CHEIMATUCTOB CpEeIHEro 3BeHa.  Pabouas
nporpamMma paspaborana Ha ocHoBe TpeOoBanuii ®DI'OC cpennero o6uero
o0pa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKTYpe, COJCPKAaHUIO M pe3ylbTaTam
ocBoeHus yueoHoi gucuumuinael OVY][.12 «EcrectBoznanue (Ddusuka)», B
COOTBETCTBUH ¢ PexoMeHIanusMu MO OpraHU3aluy TOTYyYeHUs] CPEAHETO OOIIETo
oOpa3oBaHMsI B TIpeleiax OCBOSHHS O0Opa30BaTENbHBIX MPOTPaMM CpPEIHETO
npodeccruoHanbHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO 0OOIEro oOpa3oBaHUS C
ydyeTtoM TpeOoBaHUU  (eepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHJIAapTOB MW  THojy4yaemMol mpodeccun wid  npodeccun  CpeHEero
npodeccuoHanbHOro oOpa3zoBanusi (mucbMo JlemapraMeHTa TOCyIapCTBEHHOU
MOJIMTUKH B chepe NoAroToBKH padounx kajapos u JJI1O Munobpuayku Poccuu ot
17.03.2015 Ne 06-259). Conmepsxkanue nuporpammbl OV].12 «EctecTtBo3HaHME
(dusuka)» HaANPaBICHO HA JOCTHXKEHUE CIEAYIONUX LeJIei:

1. ocBoeHue 3HaHUW O (PyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M MPUHIIMIIAX,
JeKalMX B OCHOBE COBPEMEHHOW (hM3MUECKON KapTHHBI MHUpa; HamOolee
BAXKHBIX OTKPBITUSX B 00JacTHM (DU3UKH, OKa3aBIIMX OMNPEIEISIONIee
BJIIUSTHUC HA PA3BUTHE TEXHUKHU W TEXHOJOTHUHU; METOJaX HAYYHOTO TIO3HAHUS
TPUPOJIBL;

2. OBJAJCHUEC YMEHUSIMH IIPOBOIUTEH HAOIOICHNS, TUIAHUPOBATH W BHITIOJIHATH
OKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJIEIH, TPUMEHSThH
MOJIyYCHHBbIC 3HaHUS 10 Gu3NKe Ui OOBSCHEHUS Pa3HOOOpPa3HBIX
bu3nYecKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTHUYECKH HCIOJIb30BaTh
dbu3nueckue 3HAHUSA, OIEHUBATh JIOCTOBEPHOCTh E€CTECTBEHHOHAYUYHOMN
uHdopmaIuy;

3. pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Tpollecce MpUOOPETeHUsI 3HAHUK W YMEHMM 10 (DU3UKE C
UCITOJIb30BAaHUEM Pa3JIMYHBIX HMCTOYHUKOB MH(POPMAIMA M COBPEMECHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

4. BOCIMHUTaHHE YOSKICHHOCTH B BO3MOYKHOCTH TO3HAHHUS 3aKOHOB IPUPO/IHI,
UCTIONIb30BaHUsl JOCTMKEHUM (U3MKH Ha ONaro pa3BUTHS YEIOBEYECKOU
[IUBUJIM3AIMN; HEOOXOIUMOCTH COTPYIHHYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHCHUS 33J1a4, YBOKUTEIHLHOTO OTHOIICHUS K MHEHHUIO OIMITOHEHTA MPHU
OOCYXKIeHUH MPOOJIeM eCTECTBEHHOHAYUYHOTO COJIEP)KaHUS; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OIICHKE WCIOJIb30BaHUSI HAYYHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPY>KAIOIIEH CPeIbl;

5. HUCMONB30BaHWE TPUOOPETCHHBIX 3HAHWMM W YMEHUWU Ui PEIIeHUs
NPAKTUYECKUX 3a]1a4 MOBCETHEBHOM JKM3HM, OOecredeHHs] 0e30MacHOCTU
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COOCTBEHHOW KW3HM, PalMOHAIBHOTO MPUPOJIOINOJIB30BAHUS U OXPaHBI
OKpYyXaroleni cpeiibl U BO3MOKHOCTh NMPUMEHEHUS! 3HAHUM MpU PEIICHUU
3aJlay, BO3HUKAIONIUX B MOCJEAYIOEel MpoecCHOHATbHOM eI TeIbHOCTH.
B nporpamMmy BKJIIOYEHO cOjEp>KaHUE, HAIpaBJIE€HHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIMHA, HEOOXOIMMBIX JUIsi KadecTBeHHOTro ocBoeHus OIIOIT
CIIO na 6a3e oCHOBHOTO 00IIEro 00pa3oBaHMs C MOJYYEHUEM CPEIHETO OOIIETO
oOpa3oBaHus, MPOrpaMMbl  MOATOTOBKU  KBAJIU(PHUIMPOBAHHBIX  padOUYMX,
ciryxxanux (I[TTKPC).
2. OBIIIASI XAPAKTEPUCTHUKA YYESHOM JJUCIUIIJIMHBI
OY1.12 «kECTECTBO3HAHUE (®PU3UKA)»

B ocnoBe yueOnoit aucturmuael OY/[.12 «EcrtectBo3nanne (Ddusuka)»
JICKUT yCTAaHOBKA Ha (POpMUpOBaHHE y O0y4aeMbIX CHUCTEMbI 0A30BBIX MOHSTUN
(GU3MKK U MPEACTaBICHUI O COBPEMEHHOW (PM3MYECKON KapTHHE MUpPa, a TAKKe
BbIPa0OTKA yMEHHUI MPUMEHATHh (PU3UYECKUE 3HAHUSA KaK B MPOQECCHOHATIBHON
NEATEIIbHOCTH, TaK U JJISI PEIICHHS )KU3HEHHBIX 3a/1a4.

MHorue nojaoKeHus, pa3BUBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA
CO37aHUsl M  HUCIOJb30BaHUS HWH(POPMAIMOHHBIX W  KOMMYHHKAIMOHHBIX
texHosoruii (MKT) — onHoro u3 Haubosnee 3HAYUMBIX TEXHOJOTHMYECKHX
JIOCTUKEHU COBPEMEHHOMN IIMBUIIM3ALIAH.

@u3nKa AaeT KIIY K TOHUMAaHUI MHOTOYHUCIIEHHBIX SIBJICHHN U MPOLIECCOB
OKpPYXaIOILEro MUpa (B €CTECTBEHHOHAYYHBIX 00JIACTSAX, COLUOIOTUHU, IKOHOMHUKE,
A3bIKEe, IUTEpatype u 1p.). B pusuke hopMupyroTcs MHOTHE BUIBI JEATEIBHOCTH,
KOTOpbIE HWMEIOT MeTampeaMeTHbIN xapaktep. K HMM B miepByl0 ouepenb
OTHOCATCA: MOJEIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QOopMyIHpPOBAHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IIeHNE, CUCTEMAaTH3alusl, BbISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M, MOWCK aHAJIOTOB, YINpaBlieHHEe OOBEKTaMH U
nporeccaMu. MIMEHHO 3Ta IHUCHUIUIMHA IO3BOJISIET MO3HAKOMHUTBH CTYJIEHTOB C
Hay4YHbIMU METOJAMHU MO3HAHUS, HAYYUTh HUX OTIMYaTh TUIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®dusuka wuUMeeT OyeHb  OOJBIIOE M BCEBO3PACTAIOLIEE  YHUCIIO
MEKIMCIUIUIMHAPHBIX CBSA3EH, MPUYEM HA YPOBHE KAaK MOHSITUHWHOIO anmapara,
Tak W wWHCTpyMeHTapus. Cka3zaHHOE TO3BOJISIET paccMaTpuBaTh (PHU3UKY Kak
METAIUCIUIUIMHY, KOTOpas TMPeaOCTaBIseT MEXKAUCIUIUIMHAPHBIA SI3bIK  JJIs
OTHMCaHUs HAyYHOW KapTUHBI MUDPA.

dusnka SIBJISICTCS CHUCTEMOOOPA3YIOIIUM dhaxTopom TUTSt
€CTECTBEHHOHAYYHbIX Y4Y€OHBIX TNPEIMETOB, IMOCKOJIbKY (U3HUUECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHUA XUMHUHU, Ouosioruu, reorpaduu, acTPOHOMUHU U
CHEIUANIBHBIX ~ JUCHMIUIMH  (TEXHUYECKass  MEXaHHWKa,  DJEKTPOTEXHUKA,
aeKTpoHuKa u Ap.). YueOHas nucnumummHa OY .12 «EcrectBo3Hanue (duszuka)»
CO37aeT YHHMBEPCAJIbHYI0 0a3y s wu3ydeHus oOmenpo(ecCHoHanbHbIX W
CHEIUATBHBIX JUCITUTUINH, 3aKJIabIBast GyHIAMEHT TSl TTOCIEIYIOIETO 00yUeHuUs
CTYJEHTOB.



OOistaasi JTOTMYECKON CTPOMHOCTBIO M ONUPAsCh Ha SKCHEPHUMEHTAIbHbBIE
dakrbl, yueOnas nucuuruHa OY .12 «EctectBo3nanue (Pusnka)» GopMUpyeT y
CTYJCHTOB TIOJUIMHHO HAay4yHOE MHUpPOBO33peHue. Du3nka SBISICTCS OCHOBOM
YUCHUS O MaTepHAIbHOM MHpPE U perraeT mpooIeMbl 3TOTO MHpA.

dopmupoBaHUE KOMITETEHIIUN (PHHAHCOBOW rPaMOTHOCTH.

B conepxanuu y4yeOHOM MUCHMIUIMHBI 1O (U3UKE TMpPU TOATOTOBKE
oOydarormuxcst 1o mpodeccuu  COIMaIbHO-DKOHOMUYECKOTO  Tpoduiis
po(hecCHOHaNBFHOTr0 00pa30BaHUs MPOPUIBLHON COCTABISIIOIICH ABISETCS pa3ziel
«dnekTponuHamMukay, Tak kak mnpodeccus: 43.01.06 «IIpoBogHMk Ha
KEJIE3HOJOPOKHOM TPAHCIOPTE» OTHOCHUTCS K 3TOMY NpOGMII0 M CBsi3aHA C
ANEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopetnueckue cBeneHusi MO0 (U3MKE MOMOIHSIOTCS JIEMOHCTPAIMSIMH |
J1a00paTOpPHBIMU paboTamu.

N3yuyenue  oOmeobpazoBarenbHol — yueOHoM — auciumummabl OV 12
«EctectBo3Hanue (®du3uka)» 3aBeplIaeTCs IMOJBEIECHUEM HUTOTOB B (opMme
WHTETPUPOBAHHOTO JK3aMEHa B paMKax MPOMEKYTOYHOW aTTECTAIMU CTYJIEHTOB
npouiecce ocBoenus OIIOIT CIIO ¢ nmonydyeHueM cpeaHero oOiiero oopa3zoBaHus
(TIIIKPC).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

Vuebnas paucnummuHa OVY/.12 «EctectBo3Hanue (Dduszuka)» sBisieTcs
y4eOHbIM MpPEAMETOM MO BBIOOPY M3 0053aTE€IbHON NpPEeIMETHOM 00sacTu
«EctectBennnie Hayku» OI'OC cpeanero o0iiero oopazoBaHusl.

B Texnukyme yuebnas aucruriumHa OY][.12 «EctectBo3Hanue (Pdusuka)»
u3ydaetcsi B o0meoodpaszoBarenbHoM nukie yueonoro miana OITOIT CITO na 6aze
OCHOBHOTO 00IIIeT0 00pa30BaHUs C MOJYy4YEHUEM CPEAHEro oOiero oOpa3oBaHUs

(TITIKPC).
B yueOnbix mmanax IIIIKPC wmecto yueOHoU muctummuael OV /.12
«EcrectBo3Hanue (Pusmka)» — B cocTaBe 00IIe00pa30BaTEIbHBIX YUEOHBIX

JUCIUTUINH TI0 BBIOOPY, GOPMHUPYEMBIX U3 00S3aTENbHBIX MPEIMETHBIX 00siacTen
®dI'OC cpemnero obmiero obpaszoBanusi, nmpodeccun: 43.01.06 «IIpoBogHUK Ha
KEJIE3HOJOPOKHOM  TPAHCIIOPTE» COIMAIBHO-D)KOHOMHYECKOTO  TIpoduis
poeCCHOHAIBHOTO 00pa30BaHUsI.
4.PE3YJIbTATHI OCBOEHUS YYEFHOM JUCHUIIINHBI

OcBoenue coaeprxanus yueOHoi aqucuumivasl OY /112 «EctecTBo3HaHUE
(duszuka)» odecrneunBaeT JOCTHXKEHUE CTYACHTAMHU CIISAYIONINX Pe3yJdbTAaTOB:
JIUYHOCHIHBIX
— YyBCTBO TOPJOCTH M YBaXKEHUS K HCTOPHUH M JOCTMIKCHHSIM OTCYSCTBEHHOMN
dbuznyeckoil Hayku; (U3MYECKH TPAMOTHOE IMOBeACHUE B MpodeccroHaIbLHON
NEeATeTPHOCTH W OBITY Tpu oOpameHuu ¢ npubopaMu W yCTPONCTBAMU;
— TOTOBHOCTH K TPOJOJDKEHUIO OOpa30BaHWsS W TIOBBIMICHUS KBaTU(UKAIMN B
n30paHHON TIPO(EeCCHOHALHON JEATeILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(bU3UYECKUX KOMIIETCHIINHI B 3TOM;



— yYMEHHE WCIOJb30BaTh JOCTI)KCHHUS COBPEMEHHOW (U3MYECKOW HAyKd U
bu3MYEeCKUX TEXHOJOTUN JUIsi TOBBIMICHUS COOCTBEHHOI'O HMHTEIIEKTYalbHOTO
pa3BUTHS B BHIOpaHHON NTPO(ecCHOHANBHOM eI TeIbHOCTH;

— yMEHHUE CaMOCTOSITENIbHO J0ObIBaTh HOBbIE Mg ceOs (uU3MyecKue 3HaHUS,
UCIIOJIBb3YSI JIJIsl TOTO JIOCTYIHbIE UCTOYHUKU MH(GOPMALIHH;

— YMEHUE BBICTpauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOLIECHUSI B KOMaH/I€ TI0 pelie-
HUIO O0INKX 33]1a4;

— YMEHHE YIOpaBisiTb CBOEH [O3HABATEIbHOW JIEATEIBHOCTHIO, IMPOBOJIUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHSI,;
MemanpeomMemHbix:

— MCIOJIb30BAHHUE PA3IUYHBIX BUJOB MTO3HABATEILHON JCATEILHOCTH VISl PEIICHUS
dbuznyecknx 3ajad, NPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAaHUS (HAOJIOICHMUS,
OMHUCAHUS, W3MEPEHUS, SKCIEPUMEHTA) [Ji W3Y4YEHHUS PA3JIUYHBIX CTOPOH
OKPY’KAIOIIEH ICMCTBUTEIILHOCTH;

— HCIOJB30BAHNE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpallfii: MOCTAaHOBKHU 3a/1auH,
bopMyIMpOBaHMsS THUIIOTE3, aHalIW3a M CHHTE3a, CpPaBHEHHS, O000OIIEHUS,
CUCTEMATHU3AIINH, BBISBICHUS MPUYNHHOCIEICTBEHHBIX CBS3€H, MMOMCKA aHAJIOTOB,
bopMyIMpOBaHMs BBIBOJIOB I HW3YYEHUS PA3JIUYHBIX CTOPOH (HU3UYECKUX
OOBEKTOB, SBJICHUN U TPOIECCOB, C KOTOPHIMH BO3HHKAaeT HEOOXOIAMMOCThH
CTaJIKUBATHCS B MpodhecCUuoHaIbHOM cdepe;

— YMEHHE T€HEepUpOBATh UJIEM U OMPEACNISTh CPEACTBA, HEOOXOAUMBIE IJISI UX
peanuzaiuy;

— YMEHHE€ HCIOJb30BaTh PAa3IUYHbIE HCTOUYHUKHU JJISI MOJyYeHUsS (PU3MUYECKOU
nH(popMaIu, OIICHUBATH €€ JIOCTOBEPHOCTD;

— YMEHHE aHAJIU3UPOBATh W MPEACTABIATh MHPOPMAIMIO B PA3IUYHBIX BUJAX;
— yMEHHE MYyOJMYHO MPEACTABISATh PE3yJbTaThl COOCTBEHHOTO HCCIEIOBAHUSA,
BECTU JIMCKYCCHUM, JIOCTYITHO W TapMOHMYHO cCoueTas CoJepkaHue u (¢HOopMbl
MpecTaBiIsieMoil HpopMaIuu;

nPEeOMEenmHbIX:

— c(OpMUPOBAHHOCTH TMPEACTABICHUN O POJIM U MecTe (PU3UKH B COBPEMEHHOMN
HAyYHOW KapTHHE MUpPa; MOHUMaHUE (PU3NYECKON CYIIHOCTU HaOII0/IaeMbIX BO
Bcenennoit sBnenuit, ponu ¢usuku B (popmMupoBaHUM Kpyro3zopa W (GyHKIIH-
OHAJILHOM TPAaMOTHOCTH YEJIOBEKA JJIs PEIICHUS MPAKTHIECKUX 3a/1a4;

— BJIQJICHUE OCHOBOTIOJIATAIOIIIUMU bu3HIeCKUMHU TOHATHSIMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMU W TEOPHUSMH; YBEPEHHOE HCIIOJIb30BaHUE
(bu3nYeCKO TEPMHUHOJIOTHU U CUMBOJIUKH;

— BJIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO TIO3HAHUS, MCIOJIb3yEMbIMU B
dbusuke: HAOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHHs oOpadaThIBaTh pe3yJbTaThl U3MEPEHUMN, OOHAPYKUBATh 3aBHCUMOCTH
MEXIy (PU3NYECKUMH BETUINHAMH, OOBSCHATH TOJyUYCHHBIE PE3YJIbTATHI U JIETaTh
BBIBOJIBL;

— c¢(OpMUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 331a4H;



— c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJyYCHHBIC 3HAHUS IS OOBSICHEHUS
yCIIOBUM NMPOTEKaHUs (PU3NYECKUX SBJICHUHN B IPUpPO/Ie, MpodeccuoHaibHou cdepe
U U1 IPUHSATUS IPAKTUYECKUX PEIICHU B ITOBCEIHEBHON KU3HH;

— c(opMUPOBaHHOCTh COOCTBEHHON MO3UIMK MO OTHOIICHHIO K (pu3nyeckoin
uH(popMaIuu, MOJy4aeMOl U3 pa3HbIX HCTOYHUKOB.

CryneHT, OCBOMBIIUNA 00pa30BaTENbHYIO MNpPOrpaMMmy, HOJKEH 00JagaTh
CJIEIYIOUUMHU OOIIMMHU KOMITETEHIIUSIMU:

OK 1. IloHuMarp CyIIHOCTh M COLMAJIBHYK 3HAYUMOCTh Oyaynien
npodeccuu, MPOosIBISTH K HEW yCTONUMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACSTENBHOCTb, MCXOAS M3 LEIH U
CI0cO00B €€ TIOCTHKEHUS, ONPEICTICHHBIX PYKOBOIUTEIEM.

OK 3. AmnanusupoBarh pabodyl0 CHUTYaIlMIO, OCYIIECTBIISTh TEKYyIIUH U
UTOTOBBbII KOHTPOJIb, OLIEHKY M KOPPEKLUUIO COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a PE3YJIbTAaThl CBOEH pabOTHI.

OK 4. OcymiecTBisTh TOUCK UH(POpMAIUU, HEOOX0AUMOMN 17151 3 (HEKTUBHOTO
BBITIOJIHEHUS MTPOPECCUOHANBHBIX 3a7a4.

OK 5. Hcnonws3oBath MH(MOPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B
npo(hecCuOHANBHOM JesATENbHOCTH.

OK 6. Paborarb B komaHzae, S(DQPEeKTUBHO 0OIMATHCA C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. IIpoBoauTh MEpONPUSITUS MO 3alIUTE MACCAXUPOB U PAOOTHHUKOB B
YpE3BBIUANHBIX CUTYAIUAX U MPEAYNPEXKIATh UX BOZHUKHOBEHHUE.

OK 8. HcnonHsATh BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJIE C NPUMEHEHUEM
MOJYYEHHBIX MPO(ECCUOHANBHBIX 3HAHWM (11 FOHOINEH), B COOTBETCTBUHU C
denepanbHbIM 3akoHOM OT 28.03.1998 N 53-®3 "O BOMHCKOW 00S3aHHOCTH U
BOCHHOU cIy>x0e".

OK 11. Wcnonb3oBath 3HaHUS MO (MHAHCOBON TPaMOTHOCTH, IUIAHUPOBATH
MPEANPUHUMATEIIbCKYIO NEeSTEIbHOCT B MpodeccuoHabHON  cdepe B
denepalibHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHJapTax CpEIHEro
npodeccuonansuoro obpazosanus (nainee — GI'OC CIIO).

5.COJEP)KAHUE U CTPYKTYPA YYEBHOM JUCIIUTIJINHBI
5.1. Conep:kanue y4eOHOM QM CUUTIIMHBI
Beenenue

®duszuka — (QyHmamMeHTadbHasg Hayka O mOpupojie. EcTecTBeHHOHay4HBIN
METOJ] TTIO3HAHUSI, €r0 BO3MOKHOCTU M TPAHUIIbI MPUMEHUMOCTH. DKCIEPUMEHT U
TEOpHs B Mpoliecce Mo3HaHus pupoibl. MoaenupoBanue GU3NIECKUX SBICHUN U
nporieccoB. Posib sKkcneprMeHTa M TEOPUU B MPOIECCE MO3HAHUS TMPUPOJIBI.
dusnueckass BenuuuHa. [lorpemHocTd u3MepeHUM (UBMYECKUX BEJIUYHH.
duznueckne 3aKOHBI. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE O
busngeckoil kapTuHe Mupa. 3HaueHue ¢uznku npu ocBoennu mpodeccuit CI10 u
cnenuanbHoctent CIIO.

Paznen 1. Mexanuka



Kunematuka. Mexannueckoe npuxenue. Ilepememenne. Ilyts. CKOpOCTb.
PaBHOMEpHOE MpPSIMOJIMHENHOE [BWXEHUE. YCKOpeHue. PaBHomepeMeHHOe
npsiMosinHelHoe JBrkeHue. CBoOoaHoe maaeHue. J[BumkeHue Tena, OpOoIIeHHOTo
MO/, YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE MO OKPYKHOCTH.

3axonbl mMexannkun Hbrorona. IlepBwiii 3axkoH Herotona. Cuia. Macca.
Nmnynec. Bropoit 3akoH HeroToHa. OCHOBHOW 3aKOH KJIACCUYECKOW JUHAMHKHU.
Tperuit 3akoH HproTOHA. 3aKOH BCEMHPHOIrO TATOTEHHUA. [ paBUTAlMOHHOE TOJIE.
Cuna Tsxectu. Bec. CriocoOb1 m3amepenus Macchl Tell. CHITbl B MEXaHHKE.

3akoHBI CcOXpaHeHMsT B MeXaHMKe. 3aKOH COXPaHCHUS HMITYJIbCA.
PeaktuBHOe nBmwxkeHue. Pabora cunbl. PaboTa moTeHIMaNbHBIX CH. MOIIHOCTE.
Oueprus. Kunernueckas sHeprus. [loTeHnuansHas sHeprusi. 3aKOH COXpPaHEHUS
MEXaHU4YeCKOM sHepruu. [[ppuMeHeHrne 3aKOHOB COXPaHEHHUS.

Hemoncmpayuu
3aBUCUMOCTH TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Bubl MEXaHUYECKOTO JIBUKECHUS.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U CUJIbI, IEUCTBYIOILIEH HA TEJIO.
CnoxeHune CHIL.

PaBeHCTBO U MPOTUBOIIOI0KHOCTh HAIIPABIICHUS CUJI IEUCTBUS U
MIPOTUBOICUCTBUSL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

Cuitbl TpeHUSI.

HesecomocTs.

PeakTuBHOE OBHKEHUE.

[lepexoa NOTEeHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Jlabopamopnwie pabomul
HccinenoBanue OBMKEHUS TeJia MO ACHCTBUEM ITOCTOSIHHOM CHIIBI.

N3ydeHune 3aKk0Ha COXpaHEHUS UMITYJIbCA.
Pa3zges 2. OCHOBBI MOJIEKYJISIDHOM (PU3UKH M TEPMOIMHAMUKHA

OcHOBBI  MOJIEKYJISIPHO-KUHETHYECKO Teopum. WaeanbHblid ras.
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. Pa3mepsl U macca
MOJIEKYyT ¥ atoMoB. bpoyHoBckoe nBmwxkenue. Huddysus. Cunbl u sHEprus
MEXMOJICKYJIIPHOTO B3auMojieiicTBusA. CTpoeHHe Ta3000pa3HbIX, KHUAKUX U
TBepbIX Ten. CKOPOCTH ABUKEHHS MOJIEKYJ M MX u3MepeHue. MpaeanbHblil ras.
JlaBnenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU Ta30B.
Temneparypa u ee wu3MepeHue. [a3oBbie 3aKOHbl. AOCOJIOTHBIA  HYJb
Temreparypel. TepMoauHamMuyeckas IIKajga TeEMIEpaTypbl. Y paBHEHUE COCTOSHUS
UJICIbHOTO ra3a. MoJsipHas ra3oBas OCTOSTHHAS.

OcHoBbl TepMoaMHAMHUKH. OCHOBHBIC TIOHATHUS M ONPEACIICHHUS.
BuayTpennsst sHeprus cucteMbl. BHyTpeHHsIsI S5HEprus ujieaibHOro raza. Pabora u
TeIJI0Ta Kak (PopMbl mepenadn IHepruu. TermioeMKocTb. Y ieiabHast TeMI0eMKOCTb.
VYpaBuenue TtersioBoro Oananca. [lepBoe Hawamo TepMoaMHAMUKH. ATuaOaTHBIN
npouecc. [Ipunuun npenctBust terwioBort mamubbl. KIIJ[ TerwtoBoro asurarens.
Bropoe Hauanmo tepmoaumHamuku. TepmoauMHaMuyecKas IIKaJa TeMIeparyp.
XonoauibHble MalHbL. TemnoBble qeurarenu. OxpaHa mpupoibl.



CpoiictBa mapos. Vcnapenue u koHaeHcauus. HacwllleHHBI map U ero
CBOMCTBA. AOCOJIIOTHasE W OTHOCUTEIbHAS BIIAXKHOCTh BO3JyXa. ToOYKa pOCHI.
Kunenwne. 3aBUCUMOCTb TeMIEpaTypbl KUIEHUS OT JaBiieHus. lleperpersiii map u
€r0 HUCIOJIb30BaHNE B TEXHHKE.

CaoiicTBa KUAKOCTe. XapaKTepUCTUKA YKUJIKOTO COCTOSIHHSI BEILECTBA.
[IOBEpXHOCTHBIN CION KUAKOCTH. DHEPIrUsl MOBEPXHOCTHOTO CJIOS. SIBJICHUS Ha
IPAHULE KUIKOCTH C TBEPABIM TeJIOM. KanuuisipHbIe SABICHUS.

CBoiicTBa TBepabIX TeJl. XapaKTEPUCTHKA TBEPAOTO COCTOSTHUS BELIECTBA.
VYhupyrue cBoiicTBa TBepAbIX Ted. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEP/IbIX
tesn. TemnmoBoe pacmUpeHUe TBEPAbIX Tel W KuAkocten. [lnaBmenue wu
KPUCTAJUIA3ALAS.

Hemoncmpayuu
JIBrKeHne OpOYHOBCKUX YaCTHLI.

Hudbdysus.

W3meHeHue naBieHus ra3za ¢ U'3MEHEHHUEM TeMITepaTyphl PU MOCTOSITHHOM 00beMe.
N3orepmudeckuii U n300apHbBIN MTPOLIECCHI.

N3meHeHue BHYTpEHHEH SHEPTUU TeJ MPU COBEPIICHUH PaOOTHI.

Mogenu TennoBbIX IBUTATEIIEH.

Kunenuve BoJibl TPy NOHUKEHHOM JABJICHUH.

[IcuxpomeTp ¥ TUTPOMETP.

SIBNIeHMsI TOBEPXHOCTHOTO HATSXKEHUSI U CMAYyMBaHUSL.

Kpucramisl, amopdHbIe BEIECTBA, KUAKOKPUCTALTMYECKUE TENA.

Jlabopamopnwie pabomul
N3mepeHne BIa)KHOCTH BO3yXa.

N3mepenrie MoBEpXHOCTHOTO HATSKEHUS HKUIKOCTH.
HabGnrogenue npouecca KpucTaiu3auu.
N3ydeHne TEmIoBOro paciiupeHus: TBEPbIX TEll.

Pa3zpnes 3. DaekTpoamHamMuka

JJleKTpUYecKoe 1moJie. DICKTPUUECKHUE 3apsJibl. 3aKOH COXPaHEHUs 3apsa.
3akoH Kynona. Onekrpuueckoe mose. HampsKeHHOCTh 3JEKTpUYEC-KOTO MOJIS.
[Tpuniun cynepriosunmu  mojeil. Pabora cui  2IeKTpOCTaTHUYECKOTO  MOJIS.
[ToreHunan. Pa3HOCTh MOTEHIMANOB. DKBUIOTEHIIMAIbHBIE MOBEPX-HOCTU. CBS3b
MEXKJly HaIpPSHKEHHOCTbIO M PA3HOCTHIO MOTEHIMAJIOB JJIEKTPU-YECKOTO TIOJISL.
JusnexTpuku B anekTpuueckoM nose. [onspuzanus nusnext-puxoB. [IpoBogHuku
B aniekTpuueckoM nosie. Kongencatopsl. CoequHeHne KOHAEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOr0 KOHAEHCATOpa. DHEPIusl AJEKTPUUECKOTO TOJIS.

3aKoHBI MOCTOSTHHOI'0 TOKA. Y CJIOBUS, HEOOXOAUMBIE JIJISI BOSHUKHOBECHUS
Y TIOJJIEPKAHUS DJIEKTPUUECKOro Toka. Criia Toka U IJIOTHOCTh TOKa. 3akoH OMa
st yyactka nenu 6e3 D/IC. 3aBUCHUMOCTh 3JEKTPUYECKOTO COMPOTUBIICHUS OT
Marepuasa, JJIMHbI U TJIOIIAIN MONEPEYHOTO CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBJICHUS MPOBOJHUKOB oT TeMIepaTyphbl.
ONEeKTpOABMXKYIIasl CHJIa HMCTOYHUKA TOKa. 3akoH Owma i TOJIHOM LEMH.
Coeaunenue mpoBOJHUKOB. COeMHEHNE MCTOYHHUKOB 3JEKTPUUYECKON SHEPIUH B

10



Oarapero. 3akoH JDxoymnsa-Jlenma. Pabora M MOIIHOCTH 3JEKTPUYECKOTO TOKA.
TernoBoe neiicTBUE TOKA.

DJIeKTPpUYECKH TOK B MOJYyNpoBOAHHKAX. COOCTBEHHAs MPOBOJAMMOCTD
MOJIyITPOBOJHUKOB. [101yIIpoBOIHUKOBBIE IPUOOPHI.

MarnutHoe moJie. BexkTop WHIYKUMM MArHUTHOTO mnojs. JlencrBue
MAarHuTHOTO TMOJII Ha MPAMOJIMHEWHBIM IMPOBOJHUK C TOKOM. 3akoH AMiriepa.
B3aumoneiictBue TOKOB. MarHuTHeli TOTOK. PabGoTa 1o mnepeMemnieHuo
MPOBOJHUKA C TOKOM B MarHuTHOM Tione. JlelicTBUE€ MAarHUTHOrO TMOJs Ha
neokymuics  3apsia.  Cuna  Jlopenua. OmnpenenieHHe  yAENBbHOTO — 3apsija.
YckopuTenu 3apsyKEHHBIX YaCTHLL.

DJIeKTPOMATHUTHAS UHAYKIUA. DJICKTPOMarHuTHas UHAYKusA. Buxperoe
anekTpuyeckoe mnojie. CaMOMHAYKIUSI. DHEPTUSI MArHUTHOTO MOJISI.

Jemoncmpayuu
B3anmoeiicTBrE 3apsKEHHBIX TEIL.

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

JIMPAEKTPUKYU B SJIEKTPUUECKOM TIOJIE.

KonnencaTtopsl.

TernnoBoe AENCTBHUE STEKTPUUECKOTO TOKA.

CoOcTBeHHas U TpUMECHAasi IPOBOJUMOCTH MOJTYTPOBOTHUKOB.
[TomynpOBOAHUKOBBIN JTHO/I.

Tpanzucrop.

OmnbIT Dpcrena.

B3anmoenicTBruEe MPOBOAHUKOB C TOKaAMHU.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
DJIEKTPOJBUTATEND.

DNEeKTPOU3MEpPUTEIbHBIE TPUOOPHI.

DNeKTpOMarHuTHasl MHTyKIIUS.

OnbiThl Dapajnes.

3aBucumocTh DJJC caMOMHIYKIIMHU OT CKOPOCTU U3MEHEHUS CUJIbI TOKA U
WHYKTUBHOCTHY ITPOBOAHUKA.

PaGoTa snexrporeneparopa.

Tpancdopmarop.

Jlabopamopnwie pabomut
N3yuenue 3akona Oma Jy1sl ydacTKa LEMH, MOCIEA0BATEIILHOTO U MapaIeIbHOTO
COCIMHEHUS MPOBOIHUKOB.

N3ydenue 3akoHa Oma 115 TIOJTHOM LIETIH.
Onpenenenue I/IC 1 BHYTPEHHETO COMPOTUBJICHNUS UCTOYHUKA HATIPSIKECHUS.
Omnpenenenue kodpduireHTa MoJIe3HOTO JSHCTBUS AIECKTPUUECKOTO YalHUKA.
N3ydenue sSBICHUSI DJIEKTPOMArHUTHON UHIYKIIUH.
OnpeneneHue TeMnepaTypbl HUTH JaMIlbl HAKAIUBAHUS.

Pa3znen 4. KosieOanusi 1 BOJIHBI

Mexannueckue koJiedanus. KomebartenpHoe nBrkeHue. ['apmMoHHueckue
kojeOanms. CBOOOMHBIE MeXaHW4YeCKHWe KoJjieOaHus. JIMHEWHbIe MeXaHWYeCKue
KojebarenbHbIe cucTeMbl. [IpeBparienue sHepruu npu KoJIeOaTEIbHOM JIBUKCHUU.
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CBoOoaHble  3aTyxarollMe  MeXaHudeckue  KosuebaHus.  BbIHyXaeHHbIE
MEeXaHUYeCKue KoaeOaHus.

Yupyrue BoJHbl. llonepeuyHble W NMPOJOJIBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHUE TUIOCKOU Oerymieil BonHbl. MaTepdepentus BoaH. [lonstue o
TudpakiMK BOJIH. 3BYKOBbIC BOJHBI. YJIBTPa3BYK U €r0 IPUMEHEHUE.

DJIeKTPOMATHUTHBIe  KoJie0anuss. CBOOOAHBIE  DJIEKTPOMArHUTHBIC
kosjeOanus. I[lpeBpaieHue sHepruu B KoJeOAaTEILHOM KOHTYype. 3aryxaroiue
AIIEKTPOMArHUTHbIE KosieOaHus. ['eHepaTop He3aTyXarolUX 3IIEKTPOMAarHUTHBIX
KoneOanuil. BeiHyXIeHHBIE dJexkTpuueckue KojeOanus. IlepeMeHHBIN TOK.
['enepaTtop nepeMeHHOro TOKAa. EMKOCTHOE W WMHAYKTUBHOE CONPOTHUBIICHUS
NEPEMEHHOr0 TOKa. 3akoH Oma Il AJIEKTPUYECKOW LIENH IMEPEMEHHOIO TOKa.
Pabota m MOUHOCTH NEpeMEHHOro Toka. I'eHepaTopsl Toka. TpaHchOpMaTOpHI.
Toku  BeiCOKOM  4acToThl. [lomydyeHuwe, Tepemada W pacupencicHUe
DIIEKTPOIHEPTUH.

JIEKTPOMATHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE I0JIE KaK OCOOBIN BUA
MaTepuu.  OJEKTpOMarHuTHble  BoJiHbl.  Bubpatop I'epma.  OTKpbITHIN
KojebarenbHbiil KOHTYp. M300perenue pamno A. C. IlomosbiM. Ilonsitne o
panuocss3u. [IpuMeHeHne 2JIeKTPOMarHuTHEIX BOJIH.

Jlemoncmpavyuu
CB0OOOHBIE U BBIHYK/IEHHBIE MEXaHUUECKUE KOJIEOaHUsI.

Pe3onanc.

OOpa3zoBaHue U paclpoOCTPAHEHUE YIPYTUX BOJH.
YacToTa kosebaHult U BbICOTA TOHA 3BYKa.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.
OcummorpaMma NEPEMEHHOTO TOKA.

KonzeHncaTop B ienu NEPEMEHHOIO TOKA.

Karyika HHIyKTUBHOCTH B LIENIM IIEPEMEHHOIO TOKA.
Pe3oHaHC B nociie1oBaTeNbHON LENMN IEPEMEHHOTO TOKA.
W3nyyeHne u npuem 3JIeKTPOMarHUTHBIX BOJIH.
Pangunocss3eb.

Jlabopamopnwie pabomut
N3ydeHne 3aBUCUMOCTH Mepuo/ia KoJieOaHU HUTSHOTO MasiTHUKA OT IJTMHBI HUTH.
NHIyKTUBHOE M EMKOCTHOE COIPOTUBIICHHUE B LIEITU IIEPEMEHHOTO TOKA.

Pa3gea 5. Onruka

IIpupona cBera. CKOPOCTh PacpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS U
npenoMiieHus ceeta. [lonmHoe oTpaxkenue. JInH3bl. ['71a3 Kak onTuyeckas cucrema.
OnTuyeckue mpuodOpHI.

BosiHoBble cBoiicTBa cBera. HMurepdepenuus cera. KorepeHTHOCTbH
CBETOBBIX Jyuel. MHTepdepeHirs B TOHKUX TIeHKaX. [10J10Ckl paBHOM TOJIITHHEI.
Konsiia Hetotona. Vcnonb3oBanue wuHTEpdEepeHIIMM B HayKe W TEXHUKE.
HMudpakuus cBeta. Judpakmus Ha menu B napayuienbHbIX JTydax. JudpakunonHas
pemetka. [lonsitue o romorpaduu. Ilonmsgpuszamuss mMOMEpeYHBIX  BOJIH.
[Tonspuzanus ceera. JBoriHoe myuenpenomienue. [lomsaponnel. Jlucnepcus csera.
Bunpr CIIEKTPOB. CrniekTpbl UCITYyCKAHUS. CriekTpbl ITOTJIOLLIEHHS.
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VYnabrpaduoneroBoe u HHPpakpacHOEe H3NydeHHs. PeHTtreHoBckue myun. Mx
MIPUPOJIa U CBOMCTBA.
Jlemoncmpayuu
3aKOHBI OTPAKEHUS U IPETOMIICHUS CBETA.
[TonHOE BHYTpPEHHEE OTPAKEHUE.
OnTuyeckue mpuodOpHI.
HNurtepdepenius crera.
Hudpakmus ceera.
[lonspuzanus ceera.
[lonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.
[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
CnexTpockKoI.
Jlabopamopnwie pabomut
N3ydeHne n3o0paxeHus NpeAMETOB B TOHKOM JIMH3E.
N3yuyenue nateppepeHnu u qudpakiium CBeTa.
['panyupoBKa CIEKTPOCKOIIA U ONPEAEICHUE JIINHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUIA.
Pa3zgea 6. JjieMeHTHI KBAHTOBOM (PM3NKH
KBanToBasi onruka. KBanroBas rumnore3a Ilnanka. @otoHsl. Buemnuii
doTornexrpuueckuit 3¢ dext. Buyrpennunii poroaddext. Turbl GoTos16MEHTOB.
®du3uka aroma. Pa3zBuTue B3MISAOB HAa  CTPOEHUE  BENIECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax BOAOpona. fnepHas MOJENb aTroMa.
Oneitel D. Pesepdopna. Moxens aroma Bogopona no H. bopy. KBantoBble
reHepaTopBbl.
du3zuka arTroOMHOro siApa. EcrecTBeHHas paJaMOAKTUBHOCTb. 3aKOH
paaroakTUBHOTO pacnajga. CrnocoObl HAOMIOAEHUS M PErMCTPAlliM 3apsyKEHHBIX
yactuil. D¢dext BaBminoBa — UepenkoBa. Ctpoenue aroMHoro sgpa. [edekr
Macchl, PHEPrusi CBSI3M W YCTOWYMBOCTh ATOMHBIX slep. SnepHble peakiuu.
HckyccTBeHHass paIuOakTUBHOCTh. JleneHue Ttsokenbix saep. Llemnas saepHas
peakuus. Ympasisiemas LenHas peakuus. Snepssiii  peakrop. Ilomyuenue
paauOaKTUBHBIX M30TONOB W WX MpuUMeHeHue. buonormyeckoe neiicTBUe
PaIMOaKTUBHBIX U3JTyUYCHUI. DJIEMEHTapHbIEC YACTHULIBI.
JHemoncmpayuu
dotodddekr.
JInHenyaTele CIIEKTPhI Pa3IMYHbIX BELIECTB.
N3nyyenue nazepa (KBAaHTOBOTO T€HEPATOPa).
CueTurK MOHU3UPYIOIINX U3TYyYEHUM.
5.2. Tembl pepepaToB (10KJIAI0B) HHAUBUAYAIbHBIX IPOEKTOB
e 3 JI-npuHTEpPHI, UX TPUMEHECHHUE.
* AKyCTHYECKHE CBOMCTBA MOJYNPOBOIHUKOB.
» Anekcannp ['puropseBud CTOJIETOB — PYCCKUA (PUBHK.
» Aunexkcanjp ['puropseBud CTOJIETOB.
* Anekcannp CrenanoBud [lornoB — pycckuil yueHslid, H300peTaTens pauo.
* AnpOepT DHIITEHH.
* AJnbpTepHaTHBHAs YHEPreTUKA.
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AHnpe Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKHU.
ACHHXPOHHBIN JBUTATEIIb.

Atomuas ¢puszuka. M3oronsl. [IpuMeHneHnre paiioakTUBHBIX H30TOTMOB.
becKOHTaKTHBIE METOABI KOHTPOJISI TEMIIEPATYPHI.

bunossipHbIe TPAaH3UCTOPHI.

bopuc CemenoBuu SAxo0u — Pu3uk u uzoOpeTaTeb.

Benuuaitimme oTkpeITUs GU3UKH.

Buael snexTpudecKkux paspsAoB. DIEKTPUUECKHUE pPa3psibl Ha CIyxOe
YeJoBeKa.

Bnusinue nedexkToB Ha pu3NUECKUE CBOMCTBA KPUCTAIIIOB.
Bo3HUKHOBEHHE U Pa3BUTHE 3JIEKTPOMArHUTHBIX BOJIH.

Bpen n none3a pesoHanca.

[Nanmuiieo [Nanniieit — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHUE.

JIBrKeHue Tena epeMEHHOM MaccChl.

Hudpakuus B HaIIeH KU3HHU.

JIpOHBI, UX TPUMEHEHUE.

Kunkue KpucTaIbL.

3axonbl Kupxroda ajis aeKkTpudeckoi Lemnu.

3aKOHBI COXPAHEHUs B MEXAHUKE.

3HayeHue OTKpbITUM [ annites.

Urops BacunbeBuu KypuaToB — (QU3MK, OpraHu3aTop aTOMHOM HAyKH U
TEXHUKHU.

N3o6perarens Tenedona A.I.benne;

Hcaak HpioTOH — co3aaTenb KiiacCuuecKoul (PU3UKH.
Hcnonp30BaHue 3IEKTPOIHEPTUH B TPAHCIIOPTE.

Hcropust OTKPBITHS paliOaKTUBHOCTH.

Hcropust co3nanusi reHeparopa.

KBaapakonrepsl, UX NpUMEHEHHE.

Knaccudukanus u XxapakTepuCTUKU 31E€MEHTAPHBIX YaCTHII.
KoHcTpyKIMoHHas IpOYHOCTh MaTepuaia v €€ CBSI3b CO CTPYKTYPOH.
KoHcTpykuust 1 BUIbI J1a3€pOB.

Kpuosnekrponuka (MUKpOIJIEKTPOHUKA U XOJIO).

JlazepHbIe TEXHOJIOTUH U UX HCIIOJIb30BaHUE.

JlazepHbI€ TEXHOJIOTUH U UX HCIIOJIb30BaHUE.

Jleonapno na Bunum — y4eHslil U u300peTaTeb.

MarauTHbie U3MepeHust (MPUHIHUITBI TOCTPOCHUS MPUOOPOB, CIIOCOOBI
M3MEpPEHUs] MAarHUTHOTO MOTOKA, MAarHUTHON MHAYKIIMH).

Maiikn ®@apaneit — co3narensb yueHus 00 3JeKTPOMarHuTHOM IOJIE.
Makc IInank.

MeTox MEUYEHBIX aTOMOB.

MeTob1 HAOMIOIEHUS M PErHCTPAIK PaJAUOAKTUBHBIX U3TyUYEHUH U
YaCTHLL.

MeTonbl onpeaeneHus MIOTHOCTH.
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Mpuxann BacunbeBnd JIOMOHOCOB — y4€HBIN SHIIUKIIONEIUCT.

Mopnenu atoma. OnbIT Pesepdopaa.

MoJteKy I pHO-KUHETHYECKAsl TEOPUsl HICATbHBIX I'a30B.

MoutHus1 — ra30BbId pa3psj B IPUPOAHBIX YCIOBUSAX.

HaHnoTtexHonorus — MeXIUCIUIUIMHApHAsL 00J1acTh (yH/IaMEHTAIbHOHN U
IIPUKJIAAHON HAYKH U TEXHUKU.

Hukona Tecna: >xu3Hb 1 HEOOBIYAWHBIE OTKPBITHS.

Hunbsc bop — oaun u3 co3zmarteneit COBpeMEeHHON (hH3HUKH.

OO®bsacHenne GOTOCUHTE3a C TOUKH 3pEHUS (DU3HUKH.

OnTuyeckue sBJIECHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
[IepeMeHHBIN JIEKTPUYECKAN TOK U €T0 TIPUMEHEHHUE.

[1ma3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

I1o1ynpOBOJHUKOBBIE TATYMKU TEMIIEPATYPHI.

IIpuMeHeHne KUIKUX KPUCTAILUIOB B IIPOMBIIUIEHHOCTH.

IIpuMeHeHue AepHBbIX PEaKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6ieMbl 3KOJI0TUH, CBSI3aHHBIE C UCIOIb30BAHUEM TEILJIOBBIX MAIIHH.
IIpounsBoncTBoO, Iepeaya U UCIOIb30BAHUE DIIEKTPOIHEPTIUH.
[Tee30nnekTpudeckuii 3hpPexT ero npuMeHeHue.

PasBuTHEe B3III10B Ha CTPOEHNE BEIIECTBA.

Pa3BuTue kBaHTOBOW (DU3UKH.

PazButHe cpencTs CBI3U U paguo.

PeakTuBHBIE IBUTaTEIN U OCHOBBI pa0OThI TEIIOBOM MAIIUHBI.
Pentrenosckue myun. Mctopus otkpsitus. [Ipumenenue.
PenTrenockonusi cBapOYHBIX IIBOB.

Ponsp K. O. [InonK0BCKOTO B pa3BUTUH KOCMOHABTHKHU.

CBeT — 3JeKTpOMarHuTHas BOJIHA.

Cepreti [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aTop MpOU3BOACTBA

PaKETHO-KOCMUYECKON TEXHUKHU.

Cuiibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.
CoBpemenHas (pu3ndeckas KapTUHA MUPA.
CoBpeMeHHbIE CPEJICTBA CBA3H.
CoBpeMeHHBIE CPEICTBA CBS3H.

CnexTp u3iy4eHus: CBapOYHOM JAYTH.
Teopus csera.

Tunel reHepaTopos.

Tpanchopmatopsi.

VYabpTpa3Byk (10JIy4eHHE, CBOWCTBA, IPUMEHEHNUE).
YnpasisemMblil TEPMOSICPHBIN CUHTES.

VY ckopuTenu 3apspKeHHbIX YaCTHULL
Pu3nka U My3bIKa.

duznyeckre CBOMCTBa aTMOC(EpHI.

15



e  ®OTO3JIEMEHTHI.

»  ®dororddexr. [Ipumenenue sapnerus: Gororddexra

» XaHc XpucTtuaH JpcTe] — OCHOBOIOJIOKHUK JEKTPOMArHETU3MA.
e Xpuctuan ['rourexc.

 IlIxana >neKTPOMArHUTHBIX BOJIH.

*  DKOJIOTHYECKHE TPOOIEMbl U BOZMOXKHBIC ITyTH UX PEIICHHUS.

*  DIEKTpOHHAs IPOBOJUMOCTh MeTaioB. CBEpXITPOBOUMOCTb.

e Owmwmid XpuctuanoBud JIeHn — pycckuii (pU3uK.

» DOpuect Pezepdopa.

5.3. CTpykTypa y4eOHOil JUCHUIJINHbBI
5.3.1. O0beM y4eOHOM NMCHUIIMHBI M BUbI Y4eOHO padoThI

Buj yueOHoii padoThl O0bem yacoB
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 135
O6s13aTenbHas ayIUTOPHAs yueOHAst HArpy3Ka (Bcero) 90
B TOM YHCIIE:
nabopaTopHbIe PaOOTHI 16
MpaKTU4eCKHe paboThl 17
KOHTPOJIbHBIE paOOTHI 6

KypcoBas paboTa (poeKT) (ecau mpeayCMOTPEHO) -

CamocrosiTejibHasi padoTa cTy/eHTa (BCero) 45

B TOM YHCJIC:

[ToaroroBka cooOIICHUIH 3
CocraBiieHHE Mpe3eHTaIMI 8
CocraBiieHHe KpOCCBOP/IOB 6
CocraBicHHE TECTOB 5
CocraBiieHHE CXEM-KOHCIIEKTOB 2,5
Pedepar 9
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PacuerHo-Tpaduueckas padbota 1
CocraBieHue u peuieHue 3aaad 7
CocraBreHHE TE3HCOB 2
[TonGop mocmoBuIL U 3aragok 15
ATTecTalus M0 THCHUILINHE Humezpuposan

HblI IK3aMEN
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6. TEMATUYECKUM IJIAH YYEBHOM JUCHUIIJIAHBI
OY/.12 «<KECTECTBO3HAHHUE. PU3UKA» 110 ITPOPECCHUMN:

43.01.06 «IIpoBOTHUK HA KEJTE3HOAOPOKHOM TPAHCIOPTE»

MakcumajabHast Cam. KoimuecTBo ayAUTOPHBIX 4YaCOB
H Harpy3kKa padora
anMeHOBaHHe Pa3/iesioB U TeEM
pai CTYAeHTa, (4ac) | CTyAeHTa Bcero Teoperu- | IlpakTHyeckue
(aac) YyecKkHue (ceMuHapcKHe) KypcoBoe
JaHATHA H NPOEKTHPOBAHHUE
JadopaTropHble
3aHATHSA
Baenenue 15 0,5 1 1 - -
Paznmen 1.Mexanuka 27 9 18 14 4 -
Paznen 2. MonexynsipHas Gpusuka. 28 5 95 19 13 6 )
TepmoauHaMuka. ' ’
Paznen 3. DnekrpoanHaMuka 27 9 18 8 10 -
Pasnen 4. Konebanus 1 BOJHBI 18 6 12 7 5 -
Paznen 5. OnTuka 16,5 5,5 11 5 6 -
Pazgen 6. DnemeHThl KBaHTOBOM 16.5 55 11 9 2 )
¢buzukn ’ ’
Bcero no gucuuniinHue 135 45 90 57 33 -

ATTecTanus

HNHTerpupoBaHHbIi IK3aMeH
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYAEHTOB

Conep:xanue 00y4eHUs

XapakTepuCTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH
CTY/1€HTOB
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

BBenenue.

YMEHHsI IOCTaHOBKM LIEJIEW EATEIBHOCTH, TUIAHUPOBAHUS
COOCTBEHHOMU NEATEIbHOCTH TULSL JNOCTHKEHUS
IIOCTABJICHHBIX LeJIeH, IPeIBUICHUS BO3MOXHBIX
pEe3yJbTAaTOB ATUX JNEUCTBUN, OPTaHU3ALUA CAMOKOHTPOJISA
M OLEHKM  TOJyYEHHBIX  pe3yapTaroB.  Pa3Burue
CIIOCOOHOCTH $ICHO M TOYHO M3Jararb CBOU MBICIIH,
JOTUYECKH  OOOCHOBBIBaTH  CBOIO  TOYKY  3pEHUA,
BOCIIPUHUMATh M aHAJIU3UPOBATH MHEHHS COOECEIHUKOB,
IIpU3HaBasg NPaBO APYroro 4YEJOBEKAa HAa HMHOE MHEHHE.
[IpousBeneHne u3mepeHus PU3NYECKUX BEJIUYUH U OLEHKA
IpaHulbl MOrpemHocTe u3Mepenui. llpencrasienue
IPaHULbl IIOIPEIIHOCTEH U3MEPEHUN IPU IIOCTPOCHUU
rpadukoB.YMeHue BBICKa3bIBaTh TUIIOTE3bI TUIs
0oOBsICHEHUsI HAOIIOJaeMbIX SIBJICHUNW. YMEHHUE MpeiyiaraTh
MOJIENIA  SIBJICHUU.YKa3aHWE TpaHUll IPUMEHUMOCTH
bu3ndecknx 3aKOoHOB. M3710keHHME OCHOBHBIX MOJIOKCHUN
COBPEMEHHOW HAay4dyHOM KapTuHbel wmupa. I[IpuBenenue
OPUMEPOB BIIMSAHUS OTKPBITHMI B (U3MKE Ha Mporpecc B
TEXHUKE M TEXHOJIOTMU Npou3BOoACTBA. lcmosb3zoBaHue
WNHuTtepHeTa 11 noucka nHopmanuu.

Pasznea 1. Mexanuka.

I'naBa 1. Kuaemaruka

IIpeacraBieHre  MEXaHWYECKOIO  JABWIKEHUS  Tella
YPaBHEHUSIMA 3aBUCUMOCTH KOOPJAHWHAT W IPOEKLUUEH
CKopocTH OT BpemeHu. [IpeacraBieHne MeXaHUYECKOTO
IBMKEHUsI Tena rpadukamMu 3aBUCUMOCTH KOOPAMHAT U
OpOeKIMe  ckopocth  OT  BpemeHu. OmpeneneHue
KOOPJIMHAT TPOWUJIEHHOTO MYTH, CKOPOCTH M YCKOPEHUS
Tena Mo rpapukaM 3aBUCHUMOCTH KOOPAMHAT U MPOEKIIMMA
ckopoctTd OT BpeMeHu. OmpeneneHue  KOOpJAWHAT
OPOWJEHHOTO TYTH, CKOPOCTH U YCKOpPEHHUs Tena 0
YpaBHEHUSIM  3aBUCUMOCTH KOOpPAMHAT M  MPOEKUUN
CKOpOCTH OT BpeMmeHu. IIpoBelneHune CpaBHUTEIHLHOTO
aHaJIM3a PaBHOMEPHOI'O U PAaBHONEPEMEHHOTO JIBUKEHUM.
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Vka3aHnue HCIIOJIB30BaHUA MMOCTYMATCIIbLHOTO u
BpaliaTCJIbHOI O I[BI/I)KGHI/Iﬁ B TCXHHKC. HpI/IO6p€TCHI/Ie
OIIbITa pa6OTI>I B TIPYIIIC C BbIIIOJHCHHUCM Pa3JIMYHbIX
COIIMAJIBHBIX pOJICﬁ. Pa3pa60TI<a BO3MOKHONM CHCTEMBI
I[CﬁCTBHﬁ N KOHCTPYKHHH I OSKCIICPUMCHTAJIIBHOI'O
OIIPCACIICHUA KHHCMATHUYCCKHUX BCJIIMYHWH. HpeﬂCTaBHCHI/Ie
I/IH(l)OpMaI_[I/II/I O BHJaxX IBHXXCHHA B BUJC T216J'II/II_[BI.

I'naBa 2. 3aKkoHBI
mexanuku HoioTona

[Tpumenenue 3akoHOB HpI0TOHA 17151 BEIYUCIICHUS
YCKOPEHHUS TeJla, ONpeAeSICHHs CUIIbI IEHCTBUS U
npoTuBoercTBUA. ONpeaeneHne CUIlbl, MacChbl, UMITYJIbCA.
O3HaKOMJIEHHE C OCHOBHBIM 3aKOHOM KJIACCUYECKOMN
JTUHAMHKH, C 3aKOHOM BCEMUPHOT'O TATOTEHHUS.
Omnpenenenre rpaBUTAIMOHHOTO TIOJIS, CHITBI TSKECTH, BEca.
[IpencraBnenue o crocodax us-

MepeHus Macchl Tel. [IpoBeneHre cpaBHUTENBHOTO aHaIU3a
cwi B MexaHuke. [Ipumenenune 3akona ['yka nms
BBIUMCIICHUS] MOIYJS CHJIBl YOPYTOCTH TIpU  YOPYTroi
nedopmal pacTsKEHU-CKATHUS.

I'1aBa 3. 3aKoHBI
COXpPaHEHHUS B MEXaHHUKe

[IpumeHeHne  3aKOHA  COXpPAHEHUA  UMITyJbca IS
BBIUHUCIICHUS  HM3MEHEHHM CKOPOCTEM Ten TMpH  HX
B3aUMOJICUCTBUSAX. M3MmepeHue paboThl CWJI U W3MEHEHUE
KMHETHYECKOW SHEpPruM Tena. Berumcienune paboThl CUI U
W3MEHCHUS KWUHETUYECKOW DJHEPruu Teja. BeluucieHue
MOTEHIMAJIbHOM HSHEPIruM TEJI B TPABUTALMOHHOM IIOJIE.
Onpenenenue MOTEHIMAJIbHON SHEPTUU YIIPYTO
ne(opMHUpPOBAaHHOTO Tejla IO HM3BECTHOM aedopManuv M
KECTKOCTH Tena. [IpumeHeHne 3akoHAa  COXpAaHEHWS
MEXAHUYECKOM DSHEPruM IMpU pacueTax pe3yJbTaTOB
B3aUMOJICUCTBUN TE€JI TPABUTAIMOHHBIMU CUJIAMHU U CUJIAMU
YIOPYTOCTU. YKa3aHWE TPaHULl NPUMEHUMOCTH 3aKOHOB
MEXaHUKHU. YKazaHue y4eOHBIX TUCHMIUIMH, TPU U3YUYEHUU
KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPAHEHUS.

Pa3znes 2. OCHOBBI MOJIEKYJISIPHOM (PU3UKH M TEPMOJINHAMMKH.

I'naBa 4. OcHOBBI
MOJIEKYJISIPHO-
KHHETUYECKO TeOPUH.
NneannHblii ras.

BrlmotHeHHE SKCIEPUMEHTOB, CITY>KaluX 71 000CHOBAHUS
MosekyisipHo-kuHeTnuecko Teopun (MKT). Pemienue
3aJjady = C  NPUMEHEHHEM  OCHOBHOTO  YypaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON Teopur razoB. OmpenesieHue
napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAHMM YPaBHEHHMsI COCTOSIHUSA MJI€aJIbHOTO rasa.
OnpeneneHue MapaMeTpoB BeIIECTBA B Ta3000pa3HOM
COCTOSIHUU

U TIPOUCXOSIIUX MPOLECCOB MO TpadukamM 3aBUCUMOCTH P
(T),V (T), p (V). DkcnepuMeHTaJIbHOE HCCIEIOBAHNE
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3aucumoctd p (T), V (T), p (V). Ilpeacrasnenue B Buje
rpa@uKoOB H30XOPHOIO, HU300apHOTO U H30TEPMHUYECKOTO
npoiieccoB. Beluucienue cpeaHeit KUHETUUECKOW SHEPTUu
TEIJIOBOTO JIBUKEHUS MOJIEKYJI IO M3BECTHOM TeMriepaType
BelllecTBAa. BrbickazpiBaHWe TUMOTE3 ISl  OOBSICHEHUS
HaOJI0OAaeMbIX SIBIICHUNA. YKa3aHUE IpaHUI] MPUMEHUMOCTHU
MOJIEIIA «HJICTbHBIN ra3» u 3ak0HOB MKT.

I'maBa 5. OcHOBBI
TEPMOAMHAMMKHU

N3mepeHnre  KoiauuecTBa  TEIUIOTBI B Ipoleccax
TEIUIONEPEAAYH. Pacuer KOJIMYECTBa TEIIOTHI,
HEOOXOMMOT0 ISl OCYIIECTBICHHUS 3aJJaHHOTO TpoIiecca C
Temonepenadyen. Pacuer n3MeHeHuss BHyTPEHHEW JSHEPIUU
Tel, paboThl M NEPEJAaHHOIO KOJIMYECTBA TEIUIOTHl C
UCITOJIb30BAaHUEM IIEPBOTO 3aKOHA TEpMOAMHAMUKH. Pacuer
paboThI, COBEPIIEHHON ra3oM, MO Irpa@uKy 3aBUCUMOCTH P
(V). Beluucnenue paboOThl Tra3a, COBEPIICHHOW IPH
U3MEHEHUU  COCTOSHMS 110  3aMKHYTOMY  LIMKIY.
Boruucnenne KIIJI mpu coBepiieHuud razoMm paboThl B
IIpoLIECCaX M3MEHEHUS COCTOSHMS IO 3aMKHYTOMY LIMKIY.
OObsicHEHHE MPUHLHUIOB JCHCTBUSA TEIUIOBBIX MAILKH.
HemoHcTpauust  poiu  QU3UKK B CO3JaHUU U
COBEPILIEHCTBOBAHUM TEIUIOBBIX JBHrareneil. MsnoxeHue
CYTH 3KOJIOTMYECKMX MpoOsieM, OO0YyCIOBIEHHBIX pabdOTOMH
TEIJIOBBIX JIBUTaTeledl U MPEIOKEHUE MYTH UX PEIICHHMS.
VYkazanue TpaHHUII MPUMEHUMOCTH 3aKOHOB
TEPMOJIMHAMMKU. YMEHHE BECTH JHaJIOl, BBICIYLIMBATH
MHEHHE OIIIOHEHTAa, Y4aCTBOBAaTh B JIMCKYCCHH, OTKPBITO
BBIPA)KAaTh M OTCTauBaTh CBOKO TOYKY 3pEHUsS. YKa3aHHE
YU€OHBIX TUCIUIUINH, IPU U3YYEHUU KOTOPBIX UCHOIb3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOAMHAMKI.

I'naBa 6. CBoiicTBa
napos

N3MepeHnue BIaXHOCTHM BO3ayxa. Pacuer koianudecTBa
TEIUIOThI, HEOOXOJIMMOTro [JIsi OCYIIECTBJICHUS TIpoliecca
nepexo/ia BeIleCTBa M3 OJHOTO arperaTHOTO COCTOSIHHS B
npyroe. OrmnpeneneHde aOCOMIOTHOM W OTHOCUTEIBHOM
BJIGKHOCTU BO3]lyXa, TOYKU POCHL. DKCIEPUMEHTAIHLHOE
HCCJIEJOBAHNE TEIJIOBLIX CBOMCTB BEILIECTBA.

I'naBa 7. CBoiicTBa
JKUAKOCTEH

HUccnenoBanue CBOWCTB  KHUJKOCTEH: TMOBEPXHOCTHOTO
HaTSODKCHUS, KalnuJUIIPHBIX SIBJICHUH. IIpuBenenune
MPUMEPOB KAMWJUIAPHBIX SIBICHUN B OBITY, NPUPOJE,
TEeXHHKE.

I'naBa 8. CBoiicTBa
TBEPABIX TeJ

HUccnenoBanne MEXaHUYECKHX CBOMCTB TBEPHABIX TeEll.
[IpumeHenue (GU3NYECKUX TOHATHN M 3aKOHOB B y4eOHOM
Marepuane po¢eCCHOHATIEHOTO XapakTepa.
Ucnons3oBanue MHTEpHETA 151 MoWcka HHGOPMAIUU O
pa3paboTkax W TMPUMEHEHHUAX COBPEMEHHBIX TBEPJbIX M
aMOpGHBIX MaTEPUAJIOB.
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Paznen 3. daekTpoauHamMuKa

I'naBa 9. JnexkTpuveckoe
noje

Breruncnenue CHII B3aMMOJICUCTBUS TOUYCUYHBIX
ANEKTPUYECKUX 3apsA0oB. BblUnClIeHMEe HANPS)KEHHOCTH
AJEKTPUYECKOTO TIOJISI OJIHOTO M HECKOJBKHUX TOUYEUHBIX
AJEKTPUYECKUX  3apsioB.  BblUKCIIeHHWE  MOTEHIMala
AJEKTPUYECKOTO TOJISI OJIHOTO M HECKOJBKHUX TOUYEUHBIX
AIEKTPUIECKUX 3apsI0B. N3mepenue pa3HOCTH
MOTEHIMANIOB. M3MepeHne SHEepruM 3JICKTPUUECKOTO MO
3apsSOKEHHOTO  KOHJEHcaTopa.  BwlumcieHue  sHepruu
AJEKTPUYECKOTO  TOJISI  3apsHKEHHOrO0  KOHZEHCATOopA.
PazpaboTka mjaHa ¥ BO3MOXHOM CXEMbI JCHCTBUIA
AKCIIEPUMEHTAIIBHOTO ONPEAECTICHUS AJIEKTPOEMKOCTH
KOHJEHCATOpPAa W JUAJIEKTPUYECKOM  MPOHUIIAEMOCTHU
BEIIICCTBA. [IpoBeneHue CPaBHUTEIBHOTO aHajm3a
IPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJICH.

I'1aBa 10. 3akoHbBI
MOCTOSAHHOI'0 TOKA

N3mepenre MOIIHOCTH 3JIEKTPUYECKOro Toka. M3mepenue
OJC u BHYTPEHHErO CONPOTHUBJIEHUS MCTOYHHKA TOKA.
BrinonHeHne pacueToB Cuibl TOKAa W HANpsSOKEHUM Ha
ydacTkax 3JieKTpuueckux nernei. OObsICHeHHE Ha TIpUMepe
ANEKTPUUECKON 1ienu ¢ AByms ucrounukamu toka (31C), B
KAaKOM CITydyae UCTOUYHUK DJIECKTPUUYECKOM dHEpruu padboraer
B pEXKHUME TEHEeparopa, a B KAKOM — B PEXKUME
noTpeOuTeNs. Onpenenenue TeMIIEpaTyphl HUTH
HakalnuBaHWs.  VI3MepeHWe  JIEeKTpUYECKOro  3apsiaa
anekTpoHa. CHATHE BOJBTAMIIEPHOW  XapaKTEPUCTUKU
I0JA. IIpoBenenue CPaBHUTEIIBHOTO aHanu3a
MOJYIPOBOJHUKOBBIX JTHOJIOB M TPUOJOB. Mcmosib3oBaHue
Nutepuera jisi moucka WHOOpPMALMM O TMEPCHEKTUBAX
pPa3sBUTUSL  TOJYNPOBOJAHUKOBOM TEXHUKHU. Y CTaHOBKA
IIPUYUHHO-CJIEJCTBEHHBIX CBSI3EM.

I'nasa 11.
DJIeKTPUYECKNH TOK B
MOJIyIIPOBOJHUKAX

OObsicHeHHe COOCTBEHHOW WM TPHUMECHOW MPOBOJUMOCTH
MOJIyIPOBOJHUKOB. OrnpenesieHne JOHOPHBIX NPUMECEH,
akIEenTopHbIX npuMeced. Ornpenenenue P-N-mepexoja.
BrisiBiieHHEe yCIIOBH NPOTEKAHUS JJIEKTPUYECKOIO TOKA B
nosynpoBogHukax. OObsCHEHHE MNpUHLUINA JCHCTBUSA
MOJIYTPOBOJJHUKOBBIX MPUOOPOB.

I'1aBa 12. MarauTHoe
moJie

N3Mepenre HHAYKIIMKM MarHUTHOTO NoJisl. Beruncienue cun,
JICUCTBYIONIMX HA MPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.
Breruuciienue cum, AEMCTBYIOIINUX HA JJIEKTPUUECKUMN 3apsl,
JBWXKYIIMKACS B MarHUTHOM Tone. MccimenoBanue sBiaeHUi
AIEKTPOMArHUTHOU VHYKIWH, CaMOMHIYKIIUU.
Boeiuncnenne sHepruu MarHUTHOro mnojsi. OObsicHeHHe
OpUHIMIA JACUCTBUS  dnekTpoaBuratensa. OObscHeHue
MPUHIMIIA JIEUCTBUSL T€HEPATOpa AJIEKTPUYECKOTO TOKA U
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AIIEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBACHEHNUE TPUHITUTIA
JICHCTBUSL Macc-CrieKTporpada, yCKOPHUTEICH 3apsKEHHBIX
YJaCTHII.

OObsicHEHHWE POJTM MArHUTHOTO TONS 3eMJId B JKU3HH
pacTeHuil, )KMBOTHBIX, YelioBeKa. [IpuBeneHue NpUMEpOB
NPAaKTUYECKOTO  NMPUMECHEHHUS  HM3YYCHHBIX  SIBJICHUH,
3aKOHOB, MPUOOPOB, YCTPOMCTBR.

I'nasa 13.
DJIeKTPOMATHUTHASA
HHIYKIUS

Hccnenosanue AIEKTPOMAarHuTHOU VHYKIWH.
OnpeneneHue CaMOMHIYKUIHUM, B3aWMHOW  WHIYKIIHH.
[IpuBenenne mNPUMEPOB  MPAKTUYECKOTO  IPUMEHEHMS
W3Y4YCHHBIX sIBJICHUM [IpoBeeHre CPaBHUTEIBHOTO aHAIM3a
CBOMCTB 3JIEKTPOCTATUYECKOI0, MAarHUTHOIO U BHUXPEBOIO
aNeKTpudeckux  nojeil.  OObsCHEHHEe Ha  [pUMepe
MarHUTHbIX  SIBIIEHUH,  modyeMy  (U3UKY  MOXKHO
paccMaTpyUBaTh KaK METAAMCIUILINHY.

Pa3nea 4. Kojie0anug v BOJIHEBI.

Mexanundeckue
KoJIeOaHusd

HccnenoBanre  3aBUCUMOCTH  Mepuojia  KoJieOaHMit
MaTeMaTUYECKOro  MasTHUKAa OT €ro JJIMHBbI, MacChl H
aMIUTUTYAbl  KojeOaHui. MccienoBanue 3aBUCHUMOCTH
nepuoAa kosiecbaHWil rpy3a Ha MNPYKHUHE OT €ro MacChl U
JKECTKOCTH TPY>KUHBI. BhiunciieHne mnepuojaa KojaeOaHui
MaTeMaTUYECKOr0 MasiTHUKA MO U3BECTHOMY 3HAYEHUIO €T0
JUIMHBL.  Bpluncinenne mnepuoma kosiebaHuUM Tpy3a Ha
MpYy>KUHE o
M3BECTHBIM 3HAYEHUSM €r0 MacChl M )KECTKOCTU MPYKUHBI.
BripaboTka HaBBIKOB BOCIPUHUMATh, AHAIU3UPOBATH,
nepepadaTeiBaTh W NPEABSBIATH  MHGOpMAIMIO B
COOTBETCTBHM C MOCTAaBJIEHHbIMU 3anadaMu. lIpuBenenue
MPUMEPOB  aBTOKOJIEOATETLHBIX MEXaHUYECKHX CHCTEM.
[TpoBenenue kinaccudukau KojaeoaHu.

I'naBa 15. Ynpyrue
BOJIHBI

WN3mepenue [MHBI 3BYKOBOW BOJIHBI II0 pe3yJibTaTaM
HaOII0ICHU M uHTephepeH U 3BYKOBBIX BOJIH.
HaGmionenne m oObsicHEHUE SIBICHUN WHTEphEpeHInu U
nudpakiuy Mexannueckux BoJH. [IpencraBnenue obnacren
IIPUMEHEHUSI  yJIbTpPa3ByKa W IIEPCIEKTUBBI €TI0
UCIIOJIb30BaHUsl B PA3JIMYHBIX O0JIACTAX HAYKU, TEXHUKH, B
MeaulMHe. V310keHHe CyTH 5SKOJIOTMYECKUX MpodiieMm,
CBA3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX BOJIH Ha OPraHU3M
YEJI0BEKa.

I'nasa 16.
JJIeKTPOMATHUTHBIE
KoJIe0aHus

Habnrogenne ocumiorpaMm TapMOHUYECKUX KOJIeOaHUN
CHWJIBI TOKa B [enu. V3MmepeHHne dSIEKTPOEMKOCTH
KOHJCHcaTopa. M3MmepeHue WHAYKTHBHOCTh KaTYIIKH.
HccnenoBanue SIBICHUS DJICKTPUUYECKOTO pE30HAHCA B
nocyeoBaTebHON 1ienu. [IpoBeeHne aHAJIOTHH MEXIy
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duznuecKkuMu BEJIMYMHAMU, XapaKTEPU3YIOIIUMU
MEXaHUYECKYI0 M DJIEKTPOMAarHWTHYIO KoJeOaTeabHbIe
cucteMbl. Pacuer 3HaYeHMI CHIIBI TOKA M HaIPSDKEHUS Ha
JIEMEHTaxX LeNM IEepeMEeHHoro Toka. JccnenoBanue
OpUHLMINA JedcTBUsl  TpaHchopmartopa. MccnenoBanue
IPUHIMIA JEHCTBHUS TeHeparopa IEPEMEHHOIO TOKa.
Hcnons3oBanue MHTepHeTa sl MOMCKAa HHQPOPMAIUH O
COBPEMEHHBIX CIIOCO0aX Nnepeaadyn 3JIEKTPOIHEPTHUH.

I'nasa 17.
DJIeKTPOMATHUTHBIE
BOJIHBI

OcyluiecTBieHHe  paaWonepenady W paguonpuema.
HccnmenoBanre  CBOMCTB — DJIIEKTPOMArHUTHBIX  BOJH €
MOMOIIBI0 MOOMIIBHOTO Tenedona. Pa3BuTue 1eHHOCTHOTO
OTHOIICHHUS K M3y4aeMbIM Ha YpPOKax (U3UKH OOBEKTaM U
OCBaMBaeMbIM  BuAaM  JesTenbHOCTH.  OObsICHEHUe
NPUHIUINHAIBHOTO  Pa3fiUuusl TPUPOABl  YIPYTHX |
AIIEKTPOMATrHUTHBIX BOJH. V37I0KEeHNE CYTH IKOJIOTUIECKUX
npo0JeM, CBI3aHHBIX C AIEKTPOMATrHUTHBIMU KOJICOaHUSMHU
u BosmHamMu. OOBSICHEHUE POJIU AIIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX HCCIIeIOBaHUAX BceneHHOM.

Pasznea 5. Ontuka.

I'nasa 18. Ilpupoaa
cBeTa

[IpumMeHeHne Ha TpaKkTUKE 3aKOHOB OTPAXEHUA U
MPEJIOMIIEHUSI CBETa NpPH peleHnu 3anad. OnpeneneHue
CHEKTPaJIbHBIX TPAaHUL] YYBCTBUTEIBLHOCTH YEIOBEYECKOTO
riasa. YMEHUE CTpPOUTh H300paXeHHs IPEIMETOB,
JlaBaeMble JMH3aMH. Pacuer pacCTOSIHMSL OT JIMH3BI [0
n3o0paxxeHus mpeameTa. Pacuer onTuueckoi CUIIbI JIMH3HI.
N3mepenune (okycHoro paccrossHusl JuH3bl. McnblTanue
MOJieJIe MUKPOCKOIIA U TEJIECKOMa.

I'1aBa 19. BosiHOBBIE
CBOMCTBA CBeTAa

HaGmrogenne  siBjaeHUsT ~ MHTEPPEPEHIMH  DIEKTPO-
MarHuTHBIX BOJIH. HalOmrogenue sBiaeHust audpakuuu
AJNIEKTPOMArHUTHBIX ~ BOJNH.  HaOmiomenue — siBleHus
MOJIIPU3AIIUH AJIEKTPOMArHUTHBIX BOJIH. VI3MepeHue TMHbBI
CBETOBOM BOJIHBI MO pe3yJbTaTaM HAONIOJACHUS SBICHUS
untepdpepenuu. Habmonenue siBiaeHus: AMPpakyuy CBETA.
Habmtoienue sBJICHUS MONSAPU3A-IIMU U UCIIEPCUN CBETA.
[Torick pasznuumii ¥ CXOJCTBA MEXKIY AUPPAKIMOHHBIM U
TUCTICPCUOHHBIM ~ CTIeKTpa-Mu. [IpuBeneHne MpUMEpPOB
NOSIBJICHUS B TPUPOJE U UCIHOJIB30BaHUS B TEXHHUKE
SBJICHUM WHTEpPEpeHINH, AUPPAKIUU, TOISIPU3AIUU U
nucrnepcuu  cBeta. llepeuncneHne METOJOB TMO3HAHUA,
KOTOpPBIE  WCIOJB30BAaHbI TPU HW3YYECHUU  YKa3aHHBIX
SIBJICHUM.

Pa3nen 6. DiaeMeHTbI KBAHTOBOM (PU3MKH.

I'nraBa 20. KBanroBasi

| Habmionenne (otosnekrpudeckoro sbdexta. OObsICHEHNE
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OIITHKA

3aK0HOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPEACTABICHUI.
Pacuer MakcMManbHON KUHETUYECKON SHEPTUH SJIECKTPOHOB
npu

dotoanexktpuueckoM dddekre. OmpeneneHue padOTHI
BBIXOJIJa  DJJIGKTpOHA MO  rpaduKky  3aBHUCHUMOCTHU
MaKCUMAaJIbHOW KUHETUYECKOM 3HEpTUuu (HOTOIIEKTPOHOB OT
4acTOThl cBeTa. M3mepeHue paboOThl BBIXOJA DJICKTPOHA.
[lepeuncnenne npubOOPOB  YCTAaHOBKH, B  KOTOPBIX
MIPUMEHSETCS 0€3WHEPITMOHHOCTh doTordexra.
OOBsicHeHHE KOPITYCKYJISIPHO-BOJIHOBOTO Jlyanu3ma
cBOMCTB POTOHOB. OOBSICHEHNE POJIM KBAHTOBOW ONTHKHU B
pPa3BUTHH COBPEMEHHOHN (DH3HKHU.

I'1aBa 21. du3zuka aroma

Habmtonenune nuHeiuathix crnekTpoB. Pacuer yacToTel u
JUIMHBI BOJIHBI HCITyCKa€MOI'O CBETa IIpU IEPEXO0JIe aToMa
BOJIOPOJIa U3 OJHOIO CTAlMOHAPHOI'O COCTOSIHUS B JAPYIOE€.
OOBbsicCHEHNE TPOUCXOKICHUS JIMHEWYATOrO CIIEKTpa aToMa
BOJZIOPOJIa W pa3JINyusl JIMHEWUYAThIX CHEKTPOB Pa3JIMYHBIX
ra3os. HccnenoBanue JMHENYATOro CIEKTpa.
HccnenoBanve mnpuHOMOA  pabOThl  JIIOMHHECLIEHTHOM
namnel. Habmrogenne n oObsICHEHWE MPUHLIMIA ACHCTBUA
nazepa. [IpuBeneHue mMpuMEpOB HKCIOJIB30BaHUA Jlazepa B
COBPEMEHHOW Hayke U  TexHuke. lcnosb3oBaHue
WurtepHera st moucka HMHGOPMALMK O NEPCHEKTHUBAX
PUMEHEHUS Ja3epa.

I'1aBa 22. du3zuka
aTOMHOTO si/Ipa

Ha6mronenue TtpekoB anbda-dactuil B kamepe Buibcona.
PeructpupoBanue SAEpHBIX M3IYYEHUM C  IIOMOIIBIO
cuetuuka ['eiirepa. Pacuer sHeprum CBSI3M aTOMHBIX SIJIED.
OnpeneneHue 3apsia U MacCOBOTO YHMCJIa aTOMHOTO siapa,
BO3HUKAIOLIETO B PE3YJbTATE PAJUOAKTUBHOIO pacraja.

Brraucienne DHEPTUH, 0CBOOOXKTAIOIIIEHCS pu
paguoakTUBHOM  pacnane. OmnpeneneHue  MPOAYKTOB
SAEPHOU peakuum. Brruucinenue DHEPIruu,

OCBOOOKJIAIOIICHCS MPpU SAEPHBIX peakuusx. [loHumanue
MPEUMYIIECTB U HEIOCTAaTKOB HMCIOJIb30BAHUSI ATOMHOM
SHEpPrUu u MOHHU3UPYIOIIUX W3JTy4YCHU N B
MIPOMBIIIJIEHHOCTH, MEJIUIIIHE. H3noxenue CyTH
AKOJIOTHYECKUX TIPOOJIEM, CBSI3aHHBIX C OHMOJOTHYECKUM
JICUCTBHEM  pPAIMOAKTUBHBIX wu3ilydyeHuil. [IpoBeneHue
KJIacCU(UKAIIUH AJIEMEHTAPHBIX YaCTHUIl 10 UX (PU3UICCKHM
XapakTepucTuKaM (macce, 3apsily, BPEMEHU JKU3HU, CIIUHY
U T. 1.). [ToHMMaHue 1eHHOCTe HAyYHOro MO3HAHUS MHpa
He BOOOINE JUIg YeJOBEYeCTBA B IIEJIOM, a JUIS KaxKJI0ro
oOydJaromerocss JUYHO, IIEHHOCTEW OBJAJCHUS METOIOM
HAy4YHOTO TIO3HAHUS JUIS JOCTHOXKEHHUS ycIexa B JIF0OOM
BHJIE€ TPAKTUYECKOMN AEATECIHLHOCTH.
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8. YYUEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YYEBHOM JUCHUATIIUHBI
OY .12 «kECTECTBO3HAHUME (PU3UKA)»

st ocBoeHust nporpamMmbl yueOoHou aucturumasl OYJ[.12 «EctectBo3HaHue
(dusuka)» B TEXHUKyME UMeEETCsl YUeOHbINH KaOUHET «PU3UKU U ACTPOHOMHUMY, B
KOTOPOM HaXOAMUTCS KOMIBIOTEp U o0ecriedeH cBOOOAHBIN HocTyn B HTEpHET BO
BpeMsi y4eOHOT'0 3aHITHS U B TIEPUOJ] BHEYUYEOHOM JESITEIbHOCTH 00YYAIOIINXCS.

B coctaB xabuHeTa u3uku BXoauT jJabopaTopus ¢ 1a00paHTCKONH KOMHATOM.
[Tomemenne xabuHera (U3UKK YAOBIETBOpseT TpeOoBaHusiM CaHUTapHO-
AMUAEMHUOJIOTHYECKUX npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAaIIeHO THIIOBBIM OOOpPYJOBaHHEM, B TOM YHCIE CIEUHUATU3UPOBAHHOM
y4eOHOM MeOenbl0 M CpeACTBaMH OOYYEHHUs, JTOCTATOYHBIMH sl BBITTOJHEHUS
TpeOOBAHMI K YPOBHIO MOATOTOBKHA 00YYaIOLIUXCS.

B kaOuHere mnpuUCYTCTBYET MYJIbTUMEAMIHOE OOOpYIOBAaHUE, IMOCPEICTBOM
KOTOpPOTO0 YYaCTHUKU OOpa30BaTENbHOrO IMpoLEecca MPOCMATPUBAIOT BU3YaIbHYIO
uHpopMaluio 1o (u3MKe, Npe3eHTaluu, BujeoMarepuansl. B cocraB yueOHO-
METOJMYECKOT0 U MaTEPUATIbHO-TEXHUUECKOT0 00€CIIeUeH s MPOrpaMMbl yueOHOM
muctutinabel OY .12 «EctectBo3nanue (dOuszuka)», BXOIAT:

* MHOTO(YHKITMOHAJIBHBIA KOMILJIEKC MPEIo aBaTes;

* HArJsiTHBIE MOCOOMS — KOMIUIEKThI Y4eOHBIX TaOJHIl, IJakathl: «PuU3nyecKue
BEJIMYMHBI U (DyHAAMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoJHasi cucTeMa €IuHUIL
CW», «llepuognueckas cucrema xumudeckux snemMeHtoB JI. M. MenpaeneeBay,
MOPTPETHI BHIAAIOIIUXCS YYEHBIX-(DU3UKOB U ACTPOHOMOB;

*METOJMYECKHUE MAaTepUabl 1 JUCTAHIMOHHOTO O0y4YeHHs Ha 00JI0YHOM

XPaHUIINIIC (HpCSGHTaL{I/II/I, KOHCIICKTBI, MaTCpHUaJIbl 110 TECCTAM, BI/IILGOMaTepI/IaJ'I);

* UTHPOPMAIIMOHHO-KOMMYHHKATUBHbBIE CPEJICTBA,

* SKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 2JIEKTPOCHAOKEeHUs KaOMHETa (PU3UKH;

* TEXHUYECKUE CPE/ICTBA O0yUCHNUS,

* JICMOHCTPAIIMOHHOE 000pyI0BaHKE (OOIIETO Ha3HAYCHUS U TEMAaTHICCKHE
HAOOPBI);

* JabopaTopHOE 000pyaOBaHUE (00IIETr0 HA3HAYCHUS U TeMAaTHYECKUE HAOOPHI);
* CTaTUYECKHE, TUHAMUYECKHE, IEMOHCTPAIIMOHHBIC M Pa3IaTOYHBIC MOJICIIH;
* BCIIOMOTaTEIbHOE 000PY/I0BaHNE;

* KOMIUICKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHUCJIC ITacIiopTa Ha CpeCTBa
oOy4YeHHMS, HHCTPYKIIUU TI0 X UCITOJIb30BAHUIO M TEXHUKE 0€30MaCHOCTH.
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9. OCHOBHBIE HCTOYHUKHU U JIUTEPATYPA
s cmyoenmos

1. Imutpuera B.®D. ®usuka nis npodeccrii ¥ CenuaibHOCTeH TEXHUUECKOTO
npoduiis : y9eOHUK IS CTYI. yUpexKACHHH cpel. mpod. oOpazoBanus / B.D.
Jmutpuesa. — 5-e usa., crep. — M. : 3naTenbckuii neHTp «Akagemusi», 2018. —
448 c.

s npenodasamens

1. ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «O0 obpa3zoBaHuu B
Poccutickoit @enepanum» (B pea. dhenepanbHbx 3akoHOB 0T 07.05.2013 Ne 99-D3,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-d3, c
U3MEHEHUSIMU, BHECEHHbIMU DeiepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepKIeHUU
(denepanbHOrO0 TrOCYAApCTBEHHOr0 OOpa30BAaTENBHOTO CTaHIAPTa  CPEIHETO
(momHOTO) O0IIET0 00pazoBaHusy (3apeructpupoBadn B Muntocre PO 07.06.2012
Ne 24480).

3. [lpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B Ilpukaz MuHuctepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
@®enepanun ot 17 mas 2012 1. Ne 413 «O06 yrBepxkaeHun QenepaabHOTO
rOCyAapCTBEHHOTO0 00pa30BaTENBHOTO CTaHJIApTa CpeaHero (MOJIHOro) OOLIEro
o0pa3oBaHUs.

4. TTucsmo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOArOTOBKU
pabounx kaapoB u J[IO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu Mo OpraHu3alyy MOJyde-HUS CPEAHEro oOIero oOpa3oBaHUs B
npenaesiax OCBOEHUs 00pa30oBaTEIbHBIX MPOTPAMM CPEIHEro MPOo(ecCHOHaTBLHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJIy4aeMoil
npodeccuu wim npodheccuu CpeHero NpoPpeccuoHaIbHOI0 00pa30BaHUM.

5. Konctutynusa Poccuiickoit @enepaunn 1993 r. (mocnienssis peaakuus).

6. murpueBa B.D. ®usuka pmns mnpodeccuid U CHENHAIBHOCTEH
TEXHUYECKOTO mpoduias : Yy4eOHMK HJis CTyHd. YUYPEeKIECHUW cpen. mpod.
oOpazoBanus / B.®. JImutpuena. — 5-¢ uzn., crep. — M. : U3marenbckuii meHTp
«Axanemus», 2018. — 448 c.

7. JImutpueBa B.®. ®uszuka s npodeccuid M crielMaIbHOCTEH
TexHu4yeckoro npoduis. JlaboparopHblii MpakTUKyM : yuyeO. mocoOue st CTy/I.
yupexzaeHuil cpen. npod. odbpazosanus / B.®. JImurpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii HeHTp «Akagemus», 2015. — 160 c.

8. Amutpuena B.®. ®usuka 1 npodeccuii U CrenuagbHOCTeN TEXHUYECKOro
npopuis. Meronuueckue pekoMeHganuu : meroa. nocooue / B.d. Jlmurpuesa,
JLU.Bacunses.. — M. : U3narenbckuii neHTp «Akaaemus», 2015. — 176 c.
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JlonoJIHUTeIbHAS JTUTepaTypa

1. ImutpueBa B.®. duzuka a5 npodeccuii U creruaibHOCTEeH TEXHUIECKOTO
npoduiig. COopHHK 3a1a4 : yuel. mocobue I CTyA. YUpexAeHUil cpel. mpod.
obpazoBanus / B.®. JImurpueBa. — 5-¢ u3f., crep. — M. : M3narenbckuil LIEHTP
«Axagemus», 2014. — 256 c.

2. PeivkeBny A.I1. @usuxka. 10-11 kn.: 3amaunuk.- M.,2002 T.

3. Msxumes .51, ®usuka : yaeb. mas 10 k1. 06meodpa3oBar. yupekIeHUN:
6a30BbIil U podui. ypouu / I'.S. Mskumes, b.b. byxosues, H.H. Corckwuii; mox
pen. B.M. Hukonaesa, H.A. [lapdentpeBoii. - 17-¢ uza., mepepad. u gom. - M.:
[Ipocsemenue, 2008. - 366 c. : ui.

4 Msikumes I'.5. @uszuka 11 knacc : yueO. ayist 061eo0pa3oBaT. yUpeKICHH:
0a3oBbiit U npodui. ypoau / I'.5. Mskumes, b.b. byxosies, B.M.Uapyrun; noju
pen. B.M. Huxonaesa, H.A. IlapdentreBoit. - 17-e¢ u3zz., nepepad. u gom. - M.:
[Ipocsemenne, 2008. - 399 c. : uin.

Hnmepuem-pecypcol

1. https://docplayer.ru/26136210-Fizika-uchebnik-v-f-dmitrieva-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-so-az-nachalnoe-i-srednee-professionalnoe-
obrazovanie-ocd.html ®wusuka. YueOnuk. B. ®@. Imutpuena mis npodeccuit u
CHEUATbHOCTEW TEXHUYECKOTO MPOdUIIS.

2. http://school-collection.edu.ru/ Envnass  xomtekims — TUQGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB.

3. http://festival.1september.ru/. [Tenaroruueckas macrepckas «1 CeHTIOPs»
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