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PaccMOTpEHO W PEKOMEHIOBAHO K YTBEPIKICHHIO COI'’JTACOBAHO

Ha 3acelaHiH METOIMIECKOM KOMUCCHH %{rﬂpemopa o YMP
€CTECTBEHHO-HAY4HOT'0 LIHKJIa : ﬁ/?yH'B CeipunHa
TIpencenarens MK%@% /H.N. 3uHenko/ 29.08.2022 .

nporokon Nel ot 29.08.2022 .

Pa6o4as IporpaMma yaeGHOM IUCIUILTHHEL pa3paboTaHa Ha OCHOBE

- @ezepalbHOTO FOCYAaPCTBEHHOTO 00pa30BaTeNbHOIO CTAaHIapTa CPEHETO (roHOTO)
061mero 00pa3oBaHus, YTBEPIKICHHOTO IPUKa30M Muno6pa3oBaHus ¥ HAYKH
Poccuiickoit @eneparuu ot 17 Mast 2012 roma Ne 413;

- (@ejepabHOTO KOMIIOHEHTA TOCYIapCTBEHHOT0 00pa30BaTeBHOr0 CTaHapTa CPEAHEr0
(momHoOTO0) 061IEero 06pa3oBaHus Mo GU3HKE, YTBEPKIACHHOTO IMpuxazoM MuHHCTEPCTBA
o6pasosanus PO 5 mapra 2004 . Ne 1089;

- Tlpukasa MumucTepeTBa 06pa3oBaHus 1 Haykn Poccmiickol deneparuu ot 29 Texabps
2014 1. Ne 1645 «O BHeceHWr W3MeHeHHH B Ipukas MuHECTEpCTBA 00pa30BaHUs A
nayku Poccmiicko#t ®enepauun ot 17 mas 2012 1. Ne 413 "O6 yTBEpXKIEHHA
deepabHOro TOCYIapCTBEHHOTO 06pa30BaTebHOTO CTaHAapTa CPEIHETO (TroTHOTO)
obmero o6pazoBaHus'"», (3aperncTpupoBaH MUHHCTEPCTBOM FOCTHULIMH Poccwiickoit
denepamman 9 despains 2015 r. Peructparmonnsii Ne 35953);

- TpuMepHO¥ TIporpamMMBI 06IIE06Pa30BATENBHON Y4COHO! IUCIIATLIHEL «®uzukay L
npohecCHOHATBHBIX 00pa30BaTebHbIX OPraHU3alliil, pearn3yoIuX 0CHOBHYIO
npodeccHoHaTbHYI0 00pa30BaTENbHYIO0 IPOTPaAMMy CIIO ma 6a3e OCHOBHOTO
061mero 06pa3oBaHus ¢ MONYYEHHEM CPeHETo 00mero 06pa3oBanus, IPKH
HOTOTOBKE KBATH(GUIIHPOBAHHBIX pab0UMX U CIEIUATACTOB CPEIHETO 3BCHA U
pexoMenioBanHoi PTAY «®HUPO» 21.07.2015 1. (PerucTpanuOHHEIR HOMED
perensuu 384 ot 23 mions 2015 r. ®TAY «O@HUPO»)

- IlpumepHO# OCHOBHOM 0Gpa30BaTeNBHOM MPOrpaMMO¥i CPETHETO ob1mero o6pa3oBaHys.
//Onobpena pemmenyeM GeepansHOro yueGHO-METOMUIECKOTO 00BEIMHEHH T10 obmemy
o6pazoanmto (rpotokon ot 28 mrors 2016 1. Ne 2/16-3);

- «OB YTOUHEHUY PekoMeHIALMiA IO OpraHU3aliy [OTydeHMs CPEIHET0 o61Iero
06pazoBaHus B TIPEJIENaX OCBOEHHs 00pa3s0BaTENBHBIX IPOTPAMM CPEHEro MPO(eCCHOHATEHOrO
o6pa3oBaHust Ha 6a3e OCHOBHOTO O6IIEro 06pasoBaHus ¢ yUeToM TpeboBaHmMi (deepabHEX
rOCYJapCTBEHHBIX 00pa30BaTebHBIX CTAHAAPTOB H MOMydaeMoi poheccHy Wik CTIEIHabHOCTH
CcpeHero mpoheccHoHAIBPHOTo 06pasoBanus (MHCEMO JlenapTaMenTa rOCyIapCTBEHHOM
nonuTHKH B chepe ToaroToky pabounx kanpos u 10 MunobpHayku Poccun ot 17.03.2015
Ne 06-259) ®TAY ®UPO IIporokon Ne 3 ot 25 mas 2017 .

CozepikaHue POTPaMMEl Pealld3yeTcs B MPOLECCE OCBOSHHs 00yHaroNuMHCs POTpaMMbl MOATOTOBKH
KBaTM(DUIMPOBAHHBIX ~pabOuMX, CIyXaluX C TOJNy9eHHEM CpPEIHEro obmero obpazoBaHHU,
paspaboTanHo# B cooTBeTcTBIHM ¢ TpeGoBanmivu PI'OC CIIO.

Opranu3anus-paspaboTauk: I'ocyapcTBeHHOe GIOIDKETHOE npodeccroHaIbHOe
00paszoBaTenbHOE YIPEXKICHUE PocToBcko# 001acTi
«TaraHporcKuii TeXHAKYM CTPOMTENLHON HHTYCTPUH K
TEXHOIOTHAN»

PazpaboTyuk:
Bunenko H.W., npenofaatens BoICIIeH KBamu(UKalHOHHOH KaTerOpiH

PenenzenTsl: Coipunna Y.B, mpenoiaparelb BRICIICH KB GUKAIFOHHON KaTeTOpUH
Kamemarosa W.U., mperoiapatenb BEICIIEH KBamuUKalHOHHOR KaTETOPHH
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JJUCIUILJINHBI
OVIIIL. 11 ®U3UKA

1.1. ObsacTh NpuMeHeHUs1 pado4eil NPporpamMmMbl

[Iporpamma 0011e00pazoBaTeIbHOM y4eOHOM JTACIUATITUHBI «Pusznka»
npeaHazHaueHa g u3ydeHus B [BIIOY PO «TTCHUuT», peanusyromem
o0pa3oBaTeNbHyI0 IPOrpaMMy CPEeIHEro OOIIero oOpa3oBaHUsSI B MpeeiaX OCBOCHUS
OCHOBHOM mpodeccuoHanbHoi oOpazoBaTenbHoil mporpammsel CI1O (OIT CIIO) Ha 6a3e
OCHOBHOTO 0011ero o0pa3oBaHMs MPH IMOATOTOBKE KBATH(YHUIMPOBAHHBIX pPabOYMX,
CITyXKaIIHX.

[Iporpamma pa3pabotana Ha ocHoBe TpebOoBanuii DI'OC cpegnero o061IETO
0o0pa3oBaHusl, NPEIBABISEMbIX K CTPYKTYpPE, COJAEPKaHUIO U PE3yJbTaTaM OCBOCHHS
yyeOHOM mucturuimHbl  «®dusukay, B COOTBETCTBMUM C PekomMeHpanusmMu 10
OpraHu3allMi TIOJyYeHUs CpeaHero oOmero oOpa3oBaHMs B IMpeiesiax OCBOCHUS
oOpa3oBaTeNbHBIX MNPOTPaMM CpEAHEro MpodeccuoHaNbHOrO 00pa3oBaHHs Ha Oase
OCHOBHOro  oOmiero oOpa3oBaHMsI C  ydyeToM TpeOoBaHUH  (enepanbHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4aeMbIX MPOGECCUidl CpeTHero
npodeccuoHanbHoro  0obpazoBaHus  (muckMo  JlemapTaMeHTa  TroOCyJIapCTBEHHOM
NOJIMTUKH B cepe moarotoBku padouux kaapo u JIIO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259).

Pabouas nmporpamMma yueOHOM AUCLMIUIUHBI SIBISIETCSA YaCThIO 00111€00pa30BaTENbHON
noArotroBku odyuaronuxcs B yupexaenusx CI1O. CocraBnena Ha ocHoe [IpumepHoit
MporpaMmbl 00111e00pa3oBaTEILHON YUeOHON TUCHUIUTMHBL « DU3UKa IS
npodeccHoHabHBIX 00pa3oBaTelbHbIX opranu3anuii, 2015 (TexHudeckuit mpoduib),
MpeAHA3HAYEHHOM JIJIs1 U3YUYEHHSI B YUPEXKICHUAX CPEIHET0 MPOodhecCHOHATBLHOTO
00pa3oBaHuUsl, peau3yIUX 00pa30BaTeIbHYIO MPOTPaMMy CPEIHETO OOIIETro
o0pa3oBaHusl, MPU MOJITOTOBKE KBAIM(DHUIIMPOBAHHBIX pA0OUNX U CIICIIHAIUCTOB
CPEIHETO 3BEHA.

1.2. MecTro y4eOHOM IMCHUIUIMHBI B CTPYKType OCHOBHOM NPO(ecCHOHATBHOMN
00pa3oBaTeJIbHOM IPOrPaAMMBbI

VYuebnas qucruuinaa «Pu3nkay SBIIETCS Y4eOHOM AUCIUIUIMHON U3 00s3aTEIbHON
npeameTHoi obnactu «EctectBennbie Haykm» OI'OC cpennero obiero oopa3oBaHusl.

VYuebnas pgucruummHa «®Puszuka» u3ydaeTcss B 00IIeoOpa3oBaTEIbLHOM  ITUKIIE
yaeoOnoro miana OIIOIT CITIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus C MOTyYCHUEM
cpeanero oomero oopazosanus (IITTKPC).

B yueOnbix mnanax [MIIKPC mecto yueOno#l aucuurinubl «®dusnka» — B cOCTaBe
0011e00pa30BaTENbHbIX YYEOHBIX JUCHUIUIMH, (POPMUPYEMBIX U3 00A3aTEIbHBIX
npeameTHbix obnacteir ®I'OC cpennero obiiero oopazosanusi, s npodeccuit CI10 u
crenuaibHocTe CIIO TexHudyeckoro npoduist mpodeccnoHaaIbHOro 00pa3oBaHuUs.

1.3. Hean wm 3agaum y4yeOHOH JAUCUUILVIMHBI — TpPeOOBaHUSA K Ppe3yJbTaTam
OCBOEHUSI YUeOHOH TUCIUIJINHBI:

Conepxanue mnporpammbl «®Du3KKa» HANpPaBICHO Ha AOCTHXKEHHUE CIEAYIOMIUX
LeJeu:



OCBOCHHE 3HAHHMN 0 (yHAAMEHTATBHBIX (PHU3NUECKUX 3aKOHAX U MPUHIUIIAX, JIe-
KaIIMX B OCHOBE COBPEMEHHOM (hHU3MYECKON KapTUHBI MUpPA; HanOOJee BaKHBIX
OTKPBITUAX B 00JacTM (U3MKMU, OKa3aBIIMX OMNpENEISAIoNIee BIMUSHUE Ha
Pa3BUTHE TEXHUKHU M TEXHOJIOTMH; METOJIaX HAYYHOTO TO3HAHUS TPUPO/IBI;

- OBJIQJICHUE YMEHMSIMU TMPOBOAUTH HAOJIOJEHUS, TUIAHUPOBATH U BBIMOJIHATH
AKCIIEPUMEHTBI, BBIJIBUTaTh THUIMOTE3bl M CTPOUTH MOJEIH, MPUMEHSThH
MOJIyYeHHbIEC 3HAaHUA N0 (hU3UKe A O0BICHEHHsI Pa3HOOOPa3HbIX (PUINYECKUX
SIBJICHH ¥ CBOMCTB BEIECTB; MPAKTUYCCKH HCIIONH30BaTh (PU3NUECKHUE 3HAHUS;
OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMAaIuy;

- pa3BUTHE IIO3HABATCIIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B TIpoliecce MPUOOPETEHUS 3HAHWK W YMEHUU 1O (HU3HKE C
WCIIOJIP30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB WH(GOpPMAIIMM H  COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH;

- BOCHHUTaHHE YOEKICHHOCTHU B BO3MOXXHOCTH IIO3HAHUSI 3aKOHOB MPHUPOJIBI,
UCIIOJIb30BAHUSl JIOCTIDKCHUM (PU3MKM Ha OJaro pas3BUTHS 4YEJIOBEYECKOM
[UBUJIU3AIMKA;, HEOOXOJMMOCTH COTPYJHUYECTBA B MPOIECCE COBMECTHOTO
BBITIOJIHEHUS 3aJ1a4, YBaXKUTEJIBHOTO OTHOIICHUS K MHEHMIO OINIMOHEHTa MpHU
00CYXJIEHHH TMpOOJIEeM €CTECTBEHHO-HAYyYHOTO COJIEP>KaHMsI; TOTOBHOCTH K
MOPAJIbHO-3TUYECKON OIICHKE MCIOJIb30BAHUS HAYYHBIX JIOCTH)KCHHH, YyBCTBa
OTBETCTBEHHOCTH 3a 3alIUTYy OKPYKAIOIIECH CpeIbl;

- HCTOJB30BaHKE MPUOOPETCHHBIX 3HAHUK M YMEHUH IS PEIICHUS MPAKTHICCKUX
3aJ1a4 MOBCEIHEBHOM KM3HH, oOecreueHus 0€301acHOCTH COOCTBEHHOM KHM3HHU,
PaIMOHAIBHOTO TPUPOJIOTIONB30BAHUS W OXPAaHBl OKPYXKAIOIICH, Cpeabl M
BO3MOXXHOCTh TNPHUMCHCHHS 3HAHWUW TIPH pENICHUH 3a7a4, BO3HHUKAIOIINX B
nocieayrniel npopecCuoHaNbHON NeATeIbHOCTH.

B mporpammy BKIIOUEHO COJAEpKaHWE, HaIpaBiIeHHOE Ha (HOPMHUPOBAHHE Y
00yJarommxcsi KOMIETSHIINN, HEOOX0IUMBIX I kKadecTBeHHOro ocBoenust OIT CITO
Ha ©0a3e OCHOBHOTO OOIIEro o0Opa3oBaHHS C IIOJIYYCHHEM CPEJIHEro OOIIero
o0pa3oBaHusl; TPOrPaMMBbl TOJIMOTOBKH KBATH(PUIIMPOBAHHBIX Pab0YMX, CIYKAIIUX
(ITTTKPC).

OcBoenue cofepxkanust y4eOHOW  auciMIUIMHBL — «®Du3nka»  obecreunBacT

JOCTIKEHUE CTYICHTAMH CIICAYIOIINX PE3YIbTaTOB:

JIUYHOCHHDIX

YYBCTBO TOPJOCTH W YBAXEHUS K WCTOPUHM M JOCTHKCHHUSM OTCYCCTBECHHOM

dbu3ndyeckol Hayku; (PU3MUECKH IpaMOTHOE MOBEJeHUE B MpodeccroHaaIbHON

NEeSATEIBHOCTU U OBITY TIPU 00pallleHnu ¢ TpruOOpaMu U YCTPOUCTBAMM;

TOTOBHOCTH K IMPOJJIODKCHUIO 00pa30BaHMS M MOBBIIIICHUS KBATH(PDUKAIINA B U3-

OpaHHOM TpodecCHOHATILHON NIEITEIHPHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU

(U3HYECKUX KOMIICTCHIINI B 3TOM;

- YMEHHE WCIOJIb30BaTh JOCTIKCHUS COBPEMEHHOW (U3NYecKod HAyKu W
(bU3HUEeCKIX TEXHOJOTUN JIsl TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(ECCHOHATIBHON eI TEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBaTH HOBBIE I Cce0s (PU3NUECKHWe 3HaHUS,
WCIIONIB3YSl IJISI TOTO TOCTYITHBIE HCTOYHUKY WH(OPMAITUH;

- YMEHHE BBICTPAWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAH/IE 10 perie-
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HHUIO OOIIUX 3a1a4;
- YMEHHME VHpPaBIATb CBOEH [I03HABATENILHOW JIEATENbHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O UHTEJUICKTYaJIbHOT'O Pa3BUTHS;

MemanpeomemHulx.

UCIIOJIb30BAaHUE PA3IMYHBIX BUJOB MO3HABATENBHOMN ACATEIBHOCTHU VISl PEILICHUS
du3nueckux 3a7ad, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAaHUS (HAOIIOJECHUS,
OMMCaHUs, U3MEPEHUs, SKCIIEPUMEHTA) JIJIsl U3YUYCHUS Pa3IUYHbIX CTOPOH OKpPY-
JKarolIel JeMCTBUTEIIBHOCTH,

WCITOJIb30BAaHNE OCHOBHBIX MHTEIUIEKTYAIbHBIX OIEpaIfii: MOCTAHOBKH 33J1a4yH,
dbopMynMpOBaHUs TUIIOTE3, AHAJIM3a U CHHTE3a, CPAaBHEHMsI, 0000IIEHNS, CUCTE-
MaTH3aIiy, BBISBJICHHS MPUIUHHO-CICICTBEHHBIX CBS3€H, MOWCKA aHAJIOTOB,
dbopMynMpOBaHHs BBIBOJOB MJIsI W3YYCHHS PA3IMYHBIX CTOPOH (PU3MUECKHUX
00BEKTOB, SIBIICHUH M TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTH
CTaJIKUBATHCS B MpodeccuoHaIbHOM cdepe;

- YMEHHE TeHepUPOBATh UJICU U OMPENEIATh CPEJCTBA, HEOOXOAUMBIC JIJIsl UX pea-
JU3alNH;

YMEHHUE UCIOJIb30BaTh PA3JIMYHbIC UICTOYHUKH JIJISl TIOJyYeHUs] (PU3UUECKON WH-
dbopmaiuu, OIEeHUBATh €€ JJOCTOBEPHOCTH;

yMEHUE aHAIU3UPOBATh U MPEJCTABIATh HH(OPMAITUIO B PA3IMYHBIX BUJAX;

yMEHUE MyOJUYHO MPEJCTaBISATh Pe3yiabTaThl COOCTBEHHOIO HCCIEIOBaHUS,
BECTH JUCKYCCHH, TOCTYITHO M TapMOHWYHO CO4YeTas coaepkaHue M (PopMbI
MpeACTaBIsIEMO HHPOpMaLIUK;

npeoMemHuIX:

- ¢(hOPMUPOBAHHOCTH MPEACTABICHUU O PO U MecTe (U3UKU B COBPEMEHHOM
HAayYHOU KapTHHE MHpA; TOHUMaHUE (PU3NIECKON CYITHOCTH HAOJFOTaEMBIX BO
Bcenennot  sBneHuil, ponu ¢u3Mkd B (HOPMHPOBAHMU Kpyrozopa H
(GYHKIIMOHATBHOM PAMOTHOCTH Y€JIOBEKA VISl PEIICHUS MTPAKTUYECKHUX 3a/1ay;
BJIaJICHUE OCHOBOITOJIAraloIUMHU buznuecKuMu MOHSTUSIMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPHUSMH;, YBEPEHHOE HCIOIb30BAHKE
(bu3HUeCcKol TEPMUHOJIOTHUH U CUMBOJIUKH;

BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOTO IIO3HAHUSI, HCIOJIb3YEMbIMU B
bu3uke: HAOMIOAEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

yMeHUsI 00padaThiBaTh PE3yNbTaThl M3MEPEHUM, OOHAPYKHUBATh 3aBUCUMOCTH
MeXAy (HU3NICCKUMU BETMYMHAMH, OOBSICHATH MOJYYCHHBIC PE3YIbTAaThl U JC-
JIaTh BBIBOJIBL;

c(hOpMHUPOBAHHOCTh YMEHUS pelllaTh (pU3nUEeCcKre 3a/1a4u;

c(hOpPMHUPOBAHHOCTh YMEHHSI NIPUMEHSATH TOJIYYCHHBIC 3HAHUS I OOBSICHCHHSI
YCIIOBUM TPOTEKaHUs (PU3NYCCKUX SBJICHUN B TPHUPOAE, MPodhecCHOHATBHOU
chepe U 171 TPUHATHS TPAKTUICCKUX PEIICHUN B MIOBCCIHEBHOMN YKU3HU;

- ¢(hOPMHUPOBAHHOCTh COOCTBCHHON MO3WIIMM 110 OTHOIICHHIO K (DH3UYSCKOM

nH(pOopMaIuu, oydaeMoi U3 Pa3HbIX HCTOYHUKOB.

1.5. Ilpo¢puiabHasi cocTraBasiomas (HANPABJIEHHOCTb) 001Ie00pa30BaTEIbHOM
AUCUMILTHHBI



peanuszyeTcss 3a CU€T yBENWYCHHs TIyOMHBI (OPMUPOBAHMSI CHUCTEMBI YUeOHBIX
3alaHuid, TaKUX JUAAKTHYECKUX E€IUHUIl TEeM [porpaMmbl Kak MexaHuKa,
DNeKTpOIMHAMUKA, Tepmoaunamuka. 310 o0ecrieunBaeT s dexTuBHOE
OCYIIECTBJICHUE BBIOPAHHBIX IIEJIEBBIX YCTAHOBOK, OOOTAIllEHHWE PA3IHYHBIX (opm
y4eOHOM JESITeNIbHOCTH 3a CYET COIMVIACOBAHMS C BEAYUIMMHU JACSITEIbHOCTHBIMU
XapakTepucTukaMu BbIOpaHHOU npodeccun. IlpodunbHas cocTaBisiiomas OTpaxaeTcs
B TpeOOBaHUSAX K MOATOTOBKE OOYYaIOIIMXCA B YacTU: OOIIEW CUCTEMBbl 3HAHMMA:
coJiepKaTeNIbHbIE MPUMEPBI UCIIOB30BaHUs (PU3UKO-MAaTEMAaTHUECKUX UJIEH U METOJIOB
B MpodeccruoHalbHON NeATeIbHOCTH; YMEHHUW: pa3inuue B ypOBHE TPEeOOBaHHM K
CIIO)KHOCTH  TNPUMEHSEMBIX  aJrOPUTMOB; MPAKTHYECKOTO  HCIOJIb30BaHUS
NPUOOPETEHHBIX 3HAHUN M YMEHUN: HHIMBUYaTbHOTO YYEOHOTO OMBITa B MOCTPOCHUU
¢uznyecKkux MoJeNel, BBIMOTHEHHH HCCIEAOBATEIbCKUX M TMPOEKTHBIX padoT.
[Ipodunuzaiust ocymiecTBIseTCA 3a CUYET HCIOJIB30BAHUS MEXKIPEIMETHBIX CBSA3CH C
muciuuinHamu - «Marematukay,  «Xumus»,  «Muadopmaruka»,  «Mcropus».
[Tony4yeHHble 3HaHUA B JaJbHEHIIEM MPUMEHSIOTCS Ha AUCHUILUIMHAX «TexHuueckas
MEXAHUKa», «NEKTPOTEXHUKA». Y CUIIEHUEM U paCIIMPEHUEM IPUKIIAJHOTO XapaKTepa
U3y4eHUs (U3UKU, IPEUMYIIECTBEHHON OpUEHTAIlMe Ha €CTECTBEHHOHAYYHbINH CTHIIb
NO3HABATEJIbHOM JI€ATEIBHOCTH C YYETOM TEXHUUYECKOro Mpoduis BbIOpaHHOU
npodeccun. [IpodunbHas HanpPaBIEHHOCTh OCYIIECTBISIETCS TaKXKe MyTEM YBEIMUEHUS
J0JI CaMOCTOSITENIbHOM paboThl 00yUaIOUIMXCsl, pa3aIndHbIX (JOPM TBOPUECKOW pabOTHI
(MOATOTOBKM W 3alllUTBl  pedepaTroB, IMPOEKTOB), PACKPHIBAIOUIMX BaXHOCTh H
3HAYMMOCTh TEXHUYECKOTO TIpoduist mpodeccui.
1.4. Koin4ecTBO 4aCOB HA OCBOEHHE Padoyeil MporpaMMbl yUeOHOM TUCIIUIIINHBI:
[Ipu peanuzanuu cojepkaHus o00IIe00pa3oBaTENbHON Y4E€OHON JTUCHUILIUHBI
«Duzuka» B mpeaenax ocBoenus OIl CITIO (IIIIKPC) na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHMs C TMOJIyYEHHEM cpeaHero oodumero oOpazoBanus no npodeccusm CIIO
TeXHUYEeCKOro mpoduis ayautopHas (oOs3aTenbHasl) Harpy3ka oOOydaroIIuxcs,

BKJIIOYast JlabopaTtopHbie paboThl, cocTaBisieT — 180 yacoB (J1abopaTopHbie pabOThI —
34 4aca).

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIUILJINHBI
2.1. O0bem yueOHOM TUCHUILIMHBI ¥ BUAbI Y4eOHOH padoThI

Buj yyeOHoM padoThI Konuuecm
60 yacoe
Oo0s13aTe/IbHAA ayJUTOPHAA yyeOHAsl HArPy3Ka (Bcero) 180
B TOM YHCIIE:
71a00paTOPHBIE 3aHIATUS 34
KOHTPOJIbHBIE pabOThI 13
Hmozosas ammecmayusa é popme sx3amena







2.2. TemaTuyeckuii miiaH u coaepxkanue yueoHoii nucunminabl DU3NKA

HaumenoBanme pa3jiesioB Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPAKTUHYECKHE PAdOThI, O0bem | YpoBeHb
U TeM CaMoCTOsITeIbHAsA padoTa 00y4alommXxcst 4acoB | OCBOCHUS
BBenenue 2
®du3nkKa u METObI ®dusnka — (yHIaMEHTAIbHAs HayKa O IPUPOJIE. 1 1,2
HAy4YHOTO ITO3HAHUs EctecTBeHHO-Hay4YHBI METOJ IO3HAHUSA, €ro0 BO3MOXHOCTM W TIPAaHHULBI I[PUMEHUMOCTH.
DKCIIepUMEHT M TEOpHUsl B MpoLecce MO3HAHUS NpUpoabl. MoaenupoBanue (HU3NYECKUX SBICHUN U
poueccoB. Poib 3KCriepuMeHTa ¥ TEOpPHUH B IIpoLiecce NMO3HaHMs NpUupoasl. Pusndeckas BEIUYUHA.
[orpemHocTn u3MepeHHd (GU3NUECKUX BeNUYMH. PU3NYECKHE 3aKOHBI. [ paHHUIBI TPUMEHUMOCTH
¢usnyeckux 3akoHOB. [loHsATHE O (u3Myeckoil KapTHMHE MHpa. 3HaueHUEe (U3UKU NP OCBOCHUU
npodeccuii CITO u cnenmansrocrei CI1O
Jluarnoctupyroiniasi KOHTPOJbHas padoTa 3a KypC OCHOBHOM IIKOJIBI 1
Pasgea 1. MexaHuka 38
Tema 1.1. Kunematuka Mexannueckoe nBwxkeHue. Ilepememenue. Ilyre. Ckopocts. PaBHOMepHOE mNpsiMOJIMHENHOE 12 2
IBIOKEHUe. YckopeHue. PaBHonmepeMeHHOe MpsMONMHENHHOe aBwkeHue. CB0OOIHOE NajeHue.
JIBu>keHue Tena, OpOLIEHHOrO IOJI YIJIOM K FOpU30HTY. PaBHOMEpHOE ABM)KEHHE IO OKPYKHOCTH.
Penienne npakTuKo-OpUEHTUPOBAHHBIX 3a/1a4
JlabopaTopHbie paboThl 6
Ne 1. M3ydyeHue paBHOYCKOPEHHOTO ABUKEHUS
Ne 2. M3yuenue ABM>KEHUs Tena, OPOLIEHHOTO FOPU30HTAIBHO
Ne 3. JIBmkeHHe Tesa 1o OKpY>KHOCTH TIOJ] ICHCTBHEM CHJI TSDKECTH M YIIPYTOCTH
KonTpoabHas padora Ne 1 o teme 1.1 1
Tema 1.2. 3akoHbI IlepBriii 3akoH Hprotona. Cuna. Macca. Mmnynsc. Bropoit 3akoH HproroHa. OCHOBHOM 3aKOH 14 2
Mexanuku HeroToHa KJ1accuueckor auHamMuku. Tperuii 3akoH HetoToHa. 3aKOH BCEMUPHOTO TATOTEHUS. [ paBUTAIIMOHHOE
noje. Cuna Tsoxkectd. Bec. CiocoOsl n3Mepenus Maccsl Tenn. Cuiibl B MexaHuke. Pelienue nmpakTuko-
OpHMEHTHPOBAHHBIX 3a/1a4
JlabopaTopHbie padoThl 4
Ne 4. Nzmepenne KIIJ] HakJIIOHHOW MIIOCKOCTH
Ne 5. N3yuenne aedopmanuu pactsokeHus. MizmMepenue Moyiist ynpyrocTH pe3vuHbl
Kontpoabunas padora Ne 2 o teme 1.2 1
Tema 1.3. 3akoHbI 3aKoH coXpaHeHUs uMIynbca. PeakTuBHOe nBMXeHHE. PaboTta cuibl. PaboTa moTeHIMANbHBIX CHIL. 12 2
COXPAHEHUs B MEXaHHUKE. Momnocts. Oneprus. Kunetnueckas sHeprus. IloTeHumanbHas sHeprus. 3aKOH COXpPaHEHUs
MEXaHU4YeCKOH 3Hepruu. lIlpumeHenne 3akoHOB coxpaHeHus. PeleHne mpakTUKO-OpUEHTUPOBAHHBIX
3a1a4
JlabopaTopHasi paGora
Ne 6. [IpoBepka 3aKk0Ha COXpaHEHHE MEXaHUUECKON SHEPTMH ITPH IBUYKEHUM Te€Ja MO IEHCTBUEM CHII 2
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TSKECTU U YIIPYTOCTH

KonTpoabnas padora Ne 3 o teme 1.3

Pa3znea 2. MoJsiekysipHasi

u3nka. TepmogunamMuka

24

Tema 2.1. OcHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

Hctopus aromucTudyeckux ydeHwid. HaOmioneHus W ONBITBI, TOATBEP)KIAIOIIME aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BellecTBa. Macca U pa3mepsl MoJieKyll. TeruioBoe JBuxeHue. AOCOI0THas
TeMIepaTypa Kak Mepa CpEeIHEd KUHETUYECKOM DJHEPruM YacTHL. Pemienne npakTuko-
OpPUEHTUPOBAHHBIX 3a1a4

,Tema 2.2. OCHOBEI
TEPMOJIUHAMUKU

BHytpennss sHeprust u pabora rasa. IlepBelii 3akoH TepmoauHamMuku. HeoOpaTMMOCTh TEILUIOBBIX
rporeccoB. TennoBele JBUraTean U oxpasa okpyxaromen cpeasl. KITJI TennoBsix asurarenen

KonTpoabsnasi padora Ne4 rio temam 2.1, 2.2

Tema 2.3. ArperarHeie
COCTOSIHMSI BEIL[ECTBA

OObsCHEHUE arperaTHbIX COCTOSHUI BEIIECTBA HA OCHOBE aTOMHO-MOJIEKYJISIPDHBIX MPECTABICHUH.
Mognens naeanbHoro rasza. Cssi3b MEXIy JaBICHUEM M CPEIHEH KUHETUYECKON dHEpPrued MOJIEKYJ
raza. Mozenb cTpoeHus )KuakocTu. BiraxkHocTh Bo3iyxa. [IoBEpXHOCTHOE HATSKEHME U CMAauMBaHUE.
Mogpens ctpoeHus TBepAbIX Tel. M3MeHeHus arperaTublx COCTOSHMM BellecTBa. Pemenue npakTuko-
OPHUEHTHPOBAHHBIX 3a/1a4

12

JlaGoparopHnasi pabora

Ne 7. Onpenenenue kodhuienTa HOBEPXHOCTHOTO HATSKEHUS JKUKOCTH

Kontpoabunas padora Ne 5 o reme 2.3

Pa3nes 3. DieKTpoamHaMuKa

52

Tema 3.1. DnexTpuueckoe
noje

B3aumoneicTBue 3apsyK€HHBIX Tel. OJIEKTPUYECKHM 3apsf]. 3aKOH COXPaHEHMs JJIEKTPUYECKOTO
3apsaa. 3akoH Kyrnona. Dnekrpudeckoe nose. HanpsoxeHHocTs nosis. [IpoBoJHUKN U THANEKTPUKH B
JIEKTPUYECKOM ToJIe. Penienre npakTHKO-OpUEHTHPOBAHHBIX 3a/1a4

10

KonTtpouabHnasi pa6ora Ne 6 no teme 3.1

Tema 3.2. 3aK0oHBI
MMOCTOSTHHOTO TOKa

[TocTostHHBIN 35ekTpuueckuil Tok. Cuila TOKa, HalpsKEHUE, HIEKTPUUYECKOE CONPOTUBIECHUE. 3aKOH
Oma 1 ydactka uenu. TemioBoe IEHCTBUE JJIEKTPUYECKOro Toka. 3akoH Jlxoyns—JleHna.
MOMIHOCTh 3JEKTPUUYECKOT0 TOKA. PelieHne npakTHKo-OpueHTUPOBAHHBIX 3a7a4

18

2,3

JlabopaTopHbie paboThl

10

Ne 8. 13zyuenue 3akona Oma 115 ydacTka Lenu

Ne 9. Onpenenenne O/]C 1 BHYTpEHHETO CONTPOTUBIIEHUS! UICTOYHHMKA TOKA

Ne 10. M3mepenue oO11ero CONpOTUBICHUS IBYX TOCIEIOBATEIHHO COEAMHEHHBIX PE3UCTOPOB
Ne 11. Mzmepenue o011ero COnpoTUBICHUS ABYX MMapauIeIbHO COEIMHEHHBIX PE3UCTOPOB

Ne 12. V3mepeHne MOIHOCTH U pabOTHI AJIEKTPUUECKOT0 TOKA

Tema 3.3. DnexTpuueckuit
TOK B Pa3IMYHBIX Cperax

DNEeKTpUUECKUH TOK B METAJUIAX, JKUIKOCTSIX, ra3ax u BakyyMme. [lnasma. [TomynpoBogHuKH.
CoOcTBeHHas U MPUMECHas MPOBOAMMOCTH NOJIYIPOBOIHUKOB. [10IynpoBOIHUKOBBIN AHO.
ITosynnpoBoIHUKOBBIE IPUOOPHL. Pernienne NpakTHKO-OpUEHTHPOBAHHBIX 3324

KoutpoabHnas padora Ne 7 o temam 3.2-3.3
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Tema 3.4. MarnutHoe niosie | MarautHoe nose. [TocTossHHbIe MArHUTBI 1 MarHUTHOE TIoJie ToKa. 3akoH Amrniepa. Cuia JlopeHua. 8 2
IIpuHnun nencTBys daeKTpoaBuraress. Pelmenne npakTHKO-OpUEeHTUPOBAHHBIX 3a1a4
Tema 3.5. SIBrieHME AIEKTPOMArHUTHOM UHAYKIUU. [TpuHiun neicTBus anekTporeneparopa. [lepeMeHHbIN TOK. 8 2
DneKTpOMarHuTHas Tpancdopmarop. IlpouwsBoiacTBo, mnepegaya U mHoTpedieHue dneKTposHepruu. IIpobiemsr
WHIYKIUS sHeprocOepexxeHusi. TexHuka O€30MacCHOCTH B OOpalleHUH C D3JEKTPHUUYECKUM TOKOM. Pemienue
[IPaKTUKO-OPUEHTHPOBAHHBIX 33]a4
KourpoJabHnas padora Ne 8 o temam 3.4-3.5 1
JlaGopaTopHas padora 2
Ne 13. M3yueHue siBieHUS 3JIEKTPOMArHUTHON MHIYKIIUH
JAuddepennupoBannsiii 3a4ueT nmo TeMam 1 Kypca 1
Pa3nes 4. Konebanus u BOJTHBI 22 4,
Tema 4.1. Mexannueckue Mexanuueckue KosneOaHUs. AMIUIMTYHOa, MEepuoj], dactora, ¢dasza kojebanuil. CBOOOIHBIE U 12 2
KOJICOAHUS ¥ BOJIHBI. BBIHYXJICHHbIE Kosie0aHus. Pezonanc. Mexanuueckue BoHbl. CBOWCTBa MEXaHMYECKUX BOJH. [lnHa
BOJIHBI. 3BYKOBBIE BOJIHBI. YJBTPa3ByK M €ro HMCIOJIb30BaHME B TEXHHUKE M MeaulMHe. PemieHue
[IPaKTUKO-OPUEHTHPOBAHHBIX 33]a4
JlabopaTopHas padora 2
Ne 14: 3ydenue 3aBUCUMOCTH MepHOJia KOJIeOaHU HUTSHOTO MAasTHUKA OT JIJTMHBI HUTU
KonTtpouabnas pa6ora Ne 9 no teme 4.1 1
Tema 4.2. ONEKTPOMarHuTHOE II0JIE M 3JIEKTPOMAarHUTHblE BOJIHBL. CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH. 10 2
ONEeKTpOMarHUTHbHIE [IpuHMnbB! paguocs3u. Penienne npakTHKO-OpUEHTUPOBAHHBIX 3aj1a4
KOJIeOAHUS U BOJHBI
KonTtpoabsnas padora Ne 10 no teme 4.2 1
Pa3znen 5. Onruka CBer kak ayekTpoMarHuTHas BoyiHa. MHTepdepenums u audpakiuus cBeTa. 3aKOHBI OTPAXKEHUS H 22 2,3
npenomiieHus: cBeta. Jlucnepcust cBera. PasnnuHble BUABI JJEKTPOMArHUTHBIX W3JIY4YEHHH, HX
CBOMCTBa W TMpakTuyeckue mpuMeHeHus. OmnTtudeckue npubopbl. PemieHne MNpakTHKO-
OpPUEHTUPOBAHHBIX 3a7a4
JlaGopaTopHble paboThI 2
Ne 15. Msyuenue nzoOpaxxeHUs: IPEAMETOB B TOHKOM JIMH3E
Ne 16. Omnpenenenue noxasaTelis MPEJIOMIIEHUS CTEKIA
Ne 17. V3mepeHue JUIMHbBI CBETOBON BOJIHBI C TOMOIIBIO AU(PAKIIMOHHON PEIIETKU
KonTposabHasi padora Ne 11 1
Pa3znen 6. OcHoBbI [IpuHIMIT OTHOCUTENBHOCTH DUHINTENHA. PEISTUBUCTCKUI 3aKOH CII0KEHHS CKOPOCTEN. 3aBUCHMOCTh 6
CIennaJabHON TeOpUH Macchl OT CKOPOCTHU. 3aKOH B3aMMOCBS3H MACChl U SHEPTUU
OTHOCHTEJIbHOCTH
Pa3nes 7. DJieMeHTbI KBAHTOBOM (PM3HKH 14
Tema 7.1. KBaHnTOBas | Tunoresa IMnanka o kBanTax. ®oTo3hpexr. PoToH. BOTHOBBIE U KOPIYCKYIIIPHEIE CBOICTBA CBETA. 2 2
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TexHuyeckue ycTpoiicTBa, OCHOBaHHBIE HA UCMOJIb30BaHUU (OTOdD(DEKTa.

ONTHKA
Tewma 7.2. ®uzuka atoma Crpoenue aToma: miiaHeTapHas MOJelb U Mojiesib bopa. [lornomienne u ucmyckaHue cBeTa aTOMOM. 4
KBanToBanue snepruu. [IpuHumn aeiicTBUs U MCNIOJIB30BAaHUE J1a3epa.
Tema 7.3. ®usuka CrpoeHune aTOMHOTO siipa. DHeprus cBsi3u. CBs3b Macchl M SHEPTUU. PaanoakTUBHbIE U3JIy4YEHUS U 8
aTOMHOTIO siApa WX BO3JICHCTBHUE HA KUBbIC OPraHU3MBbI.
KonTtpouabnas pa6ora Ne 12 no pasznenam 6,7 1
Hmozosan ammecmayus 6 ghopme sx3amena
Oos3aTenbHast ayIMTOPHAs Y4eOHAsA HArpy3ka 180
M3 HUX Ja00paTOPHBIX 34

Jnst XapaKTepUCTUKHU YPOBHSI OCBOSHHSI yUeOHOTO MaTepualia HCIOIb3YIOTCS CIEAYIOINEe 0003HAUYCHUS:

1. — o3HaKOMHTENbHBIN (Y3HAaBaHHE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — PenpOAYKTHBHBIN (BBIIIOJHEHUE IEATEILHOCTH MO 00pa3ily, MHCTPYKLUH HIIH O] PyKOBOJICTBOM)

3. — IPOIyKTHUBHBIH (TJITAHUPOBAHUE U CAMOCTOSITEIIHHOE BHITIOIHEHHE JEITEIbHOCTH, pellIeHHe TPOOIEeMHBIX 3a/1a4)
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUIo
Peanu3amus mporpaMMBbl JUCHUILTAHBI TPeOyeT HAMHUUs yaeOHoro kabnHeTa «Du3nkay.
O6opynoBanue yueOHOro KabUHeTa:

- TTOCAI0YHBIC MECTa M0 KOJIMUYECTBY 00YJarOIIIXCS;

- pabodee MeCTO MpernoaBaTelis;

- 1abopaTopHoe 0060pyaoBaHue (BOJILTMETPHI, aMIIEPMETPHI H JIp.)

TexHnudeckue cpeacTBa 0OyICHHS:

- KOMITHIOTEP C JIUIIEH3UOHHBIM IIPOTPAMMHBIM 00ECTIECYCHIUEM B MYJIbTUMEIUA-TIPOSKTOP;
- CD, DVD c o0y4aromumu nporpaMMamy,

- IPE3EHTAINH K YPOKaM.

3.2. UndopMaunoHHoe od0ecneyeHne 00yueHust

Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX u3AaHui, UHTepHeT-pecypcoB, JAONMOJHHUTEIbHON
JIUTEPATyPbI

OCHOBHBIC HCTOYHHUKH:

1. OmutpueBa B.®. ®usuka s npodeccuil U CHENHAIBHOCTEH TEXHUYECKOTO MPOdUIIS:
yueOHUK 11 oOpazoBarenbHbix yupexnaenuin HIIO u CIIO. — M. M3gatenbckuil 1EHTp
«Axanemus», 2018

2. Msikumies I'.41., bByxoBueB b.b., Corckuit H.H. «®usuka. 10 xi1.», 6a30BbIil U TpoQUIbHBIN
ypoBHU. — M: IIpocsemenne, 2018.

3. Msxumes I'.4., byxoBues b.b., Corckuiit H.H. «®usuka. 11 xi1.» 6a30BbIil 1 IpodUIbHbBIN
ypoBHU. — M: IIpocsemenue, 2018.

4. PeimkeBud A.Il. @uszuka. 3agaunuk. 10-11 ki1.: mocobue aiis o01ieodpa3oBat. yUpekICHHM.
— M.: Jlpoda, 2019

JlonoTHUTE IbHbIE HCTOYHUKH:

1. ®upcor A.B. ®usuka mis npodeccuii U CreNUaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHoro mpoduiiel: ydyeOHUK s oOpazoBaTenbHbIX yupexaenuin HIIO u CIIO. — M.
N3narenbckuii eHTp «Akaaemus», 2019

2. Kynepmreitn FO.C. ®usuka. OnopHbple KOHCIIEKTH B auddepeHupoBantbie 3aaaun. 9,10
k1. — CII6.: BXB-IlerepOypr, 2009

3. Kupuk JI.LA. ®wuzuxa-10. PazHOypOBHEBBIE CAaMOCTOATEIBHBIE U KOHTPOJBHBIE PAOOTHI. —
M.: Unekca, 2008

4. Kupuk JI.A. ®usuka-11. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHbIE Pa0OThI. —
M.: Unekca, 2008

5. Imutpuena B.®. duszuka nis npodeccuii U crennanbHOCTEN TEXHUYECKOTO MPOQuIs.
Metoanyeckue peKoMeH1aluu: MeTo nocooue. — M. Mznarenbckuii IEHTp «AKaaeMusy,
2010

6. Korynosuu M.I". [fomamnHuii akcnepuMeHT 1o (usuke: nocodue st yuurenst / M.:
I'ymanuTapusiil uznarensckuii nentp BJIAZIOC, 2007
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Inexmponnvie yuedoHvle nocoous:
- Makumes I'.41., Byxosues b.b., Yapyrun B.M. ®u3uka 10 k1. DneKTpOHHOE NPHIIOKEHHUE K
yueOHuky. M.: 3A0 «O6pazoBanue- Meaua», OAO «M3aatensctBo «IIpocsemienney, 2010
- Msxuiues I'.41., byxosues b.b., Hapyrun B.M. ®usuka 11 k1. D11eKTpOHHOE NPUIIOKEHUE K
yueOHuky. M.: 3A0 «O6pazoBanue- Meaunayn, OAO «M3narensctBo «IIpocBemenuey, 2010
- ®usuka. dnekrpudecTBo. BupryansHas nabopatopusi. neTpoHHoe yueObHoe nocodue - M.:
3A0 «1 C»
- XannanoB H.K. ®uzuka 10 k1. DnerponHoe yuedHoe nocodue - M.: 3A0 «1 Cy, 2008
- XannanoB H.K. ®usuka. bubnuoreka HarmsaaHbIx nmocobuid. 7-11 k. DnerpoHHoe yueOHoe
nocobue - M.: 3AO «1 C: mkomay, «JIpoda», 2004
- ®usuka. Actponomust. O6men ombiToM. Pazpabotku yuuteneir PoctoBckoii o0mactu
DnekTpoHHoe npwiokenne - Poctos H\/[, HUMTH®O
- ®usuka B mkosie. Crer. Ontudeckue siBnenus. Konebanus 1 BOJHBI. DIEKTPOHHBIE YPOKHU U
tecThl. YuebHoe nocodbue M.: 3AO «lIpocemenne-Meauay, 2005
- ®usuka B mkosue. Pabora. MomHocTs. DHeprus. ['paButaniys, 3aKoOH COXpaHEHUS YHEPTUH.
DIIeKTPOHHBIC YPOKHU U TeCThl. YuebHoe nmocooue M.: 3A0 «Ilpocsemenune-Meauay, 2005
- ®u3uka B mkose. JIBUKEHNE U B3aUMOICHCTBUE Tell. JIBUKEHHE U CUIIbL. DJIEKTPOHHBIE
ypoKH U TecThl. YueOHoe nmocooue M.: 3A0 «IIpocemenne-Meanay, 2005
- ®u3uka B mkose. MosekysipHas CTpYKTypa MaTepuu. BHyTpeHHsIsI S3HEpTUsl. DIEKTPOHHBIE
ypoKkH U TecThl. YueOHoe mocodue M.: 3A0 «IIpocremenue-Meaunay, 2005
- ®u3urka B WKOJE. DIEKTPUUECKUE MOJsl. MarHUTHbIE NTOJIS. DIEKTPOHHBIE YPOKHU U TECTHI.
VYuebnoe nocodue M.: 3A0 «IIpocsemienue-Menuay», 2005
- ®u3uka B WKoJIE. DNEKTPUUECKUM TOK. [lonyueHue nepenada 3JIeKTPOIHEPTUM.
DJIeKTPOHHBIC YPOKHU U TeCcThl. YuebHoe nmocooue M.: 3A0 «Ilpocsemenune-Meauay, 2005
- [TopTpeThl BeNMKUX YUEHBIX ¢ KpaTKoi onorpadueit, Cepust HarjsIHble TOCOOUS.
DJeKTpOoHHOE yueOHoe ocodue — Bosrorpas, nznarenbctBo «Yuurtenby, 2009

INTERNET-PECYPChI:

- http://www.metod-kopilka.ru/ MeToauueckas KOMHIKA YIUTESI HHHOPMATHKH

- www.metodist.Lbz.ru

- . http://www.edu.ru. dbenepanbhubiii moptai, naypeat [Ipemun [IpaBurensctBa PO B 001actu
obpazoBanust 3a 2008 rox. CoaepKuT mprUMepHbIE TPOrpaMMbl 00pa3oBaHMsl, Pailiibl
CTaHAApTOB, IpaBuiIa pa3paboTku u yreepxaecHus OI'OC.

- http://www.school.edu.ru Poccutickuii 001eo0pa3oBaTeIbHbINA MOPTAT

- http://window.edu.ru/window ennHOE OKHO JTOCTYIa K 00pa3oBaTeIbHBIM pecypcam

- http://school-collection.edu.ru/ enunas komnekius nudPOBBIX 00Pa30BATEILHBIX

pecypcoB

- http://portal.rsu.ru/ o6pazoBarenbHbIi TOpTasl PocToBCKOM 001acTH

- http://www.en.edu.ru/ ecrecTBeHHO-HAy4HBIH 00pPa30BaATEIBHBIN TOPTAI

- http://www.ict.edu.ru/ napopMaTIOHHO-KOMMYHUKAITHOHHBIC TEXHOJIOTHH B 00pa30BaHUM

- http://www.donobr.ru madopmarronH0-00pa3oBaTeIbHBIN TOpTAT PocTOBCKOM 00IacTH
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4. KOHTPO.Ib M OIIEHKA PE3YJbTATOB OCBOEHHS YUYEBHON

T CIUTLIAHBI

KOHTpOJIb H OIEHKAa PpE3yJIbTaTOB OCBOCHUMA y‘{e6H0ﬁ AUCHUIIIIMHBI  OCYIICCTBIIICTCA
MpCIIoAaBaTCjicM B IIPOHCCCC IMPOBCACHUA IMPAKTHYCCKUX 3aHATUM U Ha60paTOpHBIX pa60T,

TCCTUPOBAHHA.

Copnepxanue o0yyeHus

XapakTepucTHKa OCHOBHBIX BU/I0B
JAesiTeJIbHOCTH 00y4aromerocsi (Ha ypoBHe

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

U3JIaraTh CBOU MBICIIH, JTJOTMYECKH
000CHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPUHUMATh U AaHAJIM3UPOBATH MHEHUS
co0eceIHUKOB, ITPU3HABas IIPABO APYroro
4eJI0BEKa Ha MHOE MHEHHUE.

[TpousBenenne u3mepeHus HU3MIECKUX
BEJIMYMH U OLEHKA IPaHULbI IOTPEIIHOCTEN
U3MEPECHUM.

IIpencrasnenue rpaHULbl OTPEILIHOCTEN
U3MEpEHUI pU NOCTPOEHUH TpadUKOB.
YMeHue BbICKa3bIBATh TMIIOTE3bI IS
00BsicHEeHUS HAOII0JaeMbIX SIBJICHUH.
YMeHue npeiarate MOAEIIU SIBJICHHUMN.
YkazaHue rpaHul] IpUMEHUMOCTH
bu3nueckrx 3aKoHOB. M310%KeHne OCHOBHBIX
ITOJIOKEHUN COBPEMEHHOM HAYYHOU KapTUHBI
Mupa.

IIpuBeneHne MpuMEPOB BIMSIHUS OTKPBITUHN B
¢bu3uKe Ha Mporpecc B TEXHUKE M TEXHOJIOTUH
ITPOM3BOJICTBA.

yueOHBIX J1eiicTBHI) pe3yabTaToOB
00y4eHust
BBeaenue YMeHUs MOCTaHOBKH 1I€NICH eI TEILHOCTH, OLIEHKA YCTHOTO

IUTAHUPOBAHUS COOCTBEHHOM AESITETbHOCTH OTBETA;

JUISL TOCTUKEHHS TIOCTABJICHHBIX LIEJIEH, OLICHKA BBITIOJIHEHUS

MIPEABUACHUS BOBMOXKHBIX PE3YJIbTATOB 3TUX | CAMOCTOSATEIbHOMN

JIEMCTBUM, OPTaHU3aLU1 CAMOKOHTPOJIS U paboTHI;

OILICHKH IOJYYEHHBIX PE3YJIbTATOB. OILICHKA KOHTPOJIbHOU

Pa3BuTHEe CrIOCOOHOCTH SICHO U TOYHO paboThI;

OIICHKA Pe3yJIbTaTOB
0030pa uHpOpMaIHH
CalTOB;

OIICHKA BBIITOJTHCHHS
(U3UYECKOro TUKTAHTA.

Pa3zgen 1. Mexanuka

Kunemamuxa

[IpencraBieHre MEXaHMYECKOTO ABMXKEHUS
T€Ja YpaBHEHUSAMHU 3aBUCUMOCTH KOOPAMHAT
U TIPOEKLIEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MEXaHUYECKOTO ABH)KEHUS
Tena rpadukamMu 3aBUCUMOCTH KOOPJUHAT U
IIPOEKIIMEN CKOPOCTH OT BPEMEHHU.
Omnpenenenre KOOpAUHAT IPOWIEHHOTO MYTH,
CKOPOCTHU M YCKOPEHHMsI Tella 1o rpaduxam
3aBHCHUMOCTH KOOPJIWHAT U MPOEKIHIl CKopo-
CTH OT BpeMeHU. Onpeienenne KoopauHar
MPONHJICHHOTO MyTH, CKOPOCTH U YCKOPEHUS
TeNa [0 YpaBHEHUSIM 3aBUCUMOCTHU
KOOpPJMHAT U MPOEKLUNA CKOPOCTH OT
BPEMEHH.

OIIEHKAa YCTHOTO
OTBETA;

OIICHKA BEITIOJTHCHHS
CaMOCTOSTEIbHOMI
paboTHI;

HaOJII0ICHUE U OI[CHKA
JIEATEIIbHOCTH BO BpEMsI
MPAKTUIECKON pabOTHI;
OII€HKA BEIIIOJHEHHOU
KOMITBIOTEPHOU
MPE3EHTALNH;

OLIEHKA KOHTPOJIBHBIX
pabor;

OLICHKA PE3YJIbTAaTOB
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[IpoBeneHME CPaBHUTEIHHOTO aHAIIN3A
PaBHOMEPHOTO U PABHOIIEPEMEHHOTO
IBYDKECHUH.

VYKka3zaHHe HCIIOIb30BaHMS MIOCTYIATSIBHOTO
Y BpaIlaTeIbHOTO JIBIOKCHUH B TEXHUKE.
Pa3paboTka BO3MOKHOW CHUCTEMBI ICUCTBUM U
KOHCTPYKITUH TS SKCIIEPUMEHTAIBHOTO
ONpEICICHUS KHHEMATHYCCKUX BEIUYMH.
[IpencraBnenre nHGOPMAIIMH O BHIaX
JIBIDKCHUSI B BUJIE TaOJIHIIBI

0030pa nndopmanuu
CaiiTOB;

HAOJIFOIEHME U OLIEHKA
JESTEIILHOCTH BO BPEMsI
BBITTOJTHEHHSI
1abopaTopHBIX PadoT.

3akonbl
MexaHuke

COXpAaHeHUA 6

[IpumeneHue 3akoHa COXpaHEHUSI UMITYJIbCa
TSl BBIYUCIICHUS U3MEHEHUN CKOPOCTEH Ten
MIPY UX B3aUMOJICUCTBUSIX.

N3mepenne paboThl CHJI M U3MEHECHHE
KMHETUYECKOU 3Hepruu Tena. Beraucienue
pabOThI CHIT M N3MEHEHUSI KHHETHYCCKOU
SHEPruu Tena.

Brruucnenue noreHnanbHOM S3HEPTUN TEIT B
rpaBUTALIMOHHOM Tosie. OnpeaeseHue
MMOTEHINATBHON YHEPTHHU YIIPYTO
nehOpMUPOBAHHOTO TeJIa IO U3BECTHOM
nedopmaiuu 1 )KECTKOCTH Tela.
[IpumeHeHue 3aKoHa COXpaHEHUS
MEXaHUYECKOW SHEPTUH MPU pacueTax
pe3yJbTaTOB B3aUMOJICHCTBUIN T
TPAaBUTAIIMOHHBIMU CUJIAMH U CHJIAMH
YIOPYTOCTH.

VYkazaHue rpanui] NIPUMEHHUMOCTH 3aKOHOB
MEXaHUKH.

VYkazaHue y4eOHbIX TUCIUTIINH, TIPH
W3y4YEHUHU KOTOPBIX UCTIOIB3YIOTCS 3aKOHBI
COXpaHEHUs

OILIEHKa YCTHOTO
OTBETA;

OLICHKA BBIMTOJIHEHUS
CaMOCTOATEIILHON
paboTHI;

HaOJII0/IEHUE U OLIEHKa
JESITEIbHOCTH BO BpEMsI
IPAKTUYECKON paboOThI;
OIICHKA BBITTOJIHEHHOM
KOMITBIOTEPHOU
MPE3CHTALINN;

OLIEHKA KOHTPOJIBHBIX
pabor;

OLIEHKA PE3yJIbTaTOB
0030pa nndopmanuu
CailToB;

HaOJII0/IEHUE U OLIEHKa
NesITeIbHOCTH BO BpeMsl
BBITIOJTHEHUS
71a00paTOpHBIX padoT.

Pa3nen 2. OcHOBBI MOJIEKYISIPHOI

(l)I/I3I/IKI/I H TEPMOAUHAMUKHU

OcHosbl
Kunemuyeckou
Hoeanvuwrii 2as

MONEKYNAPHOU
meopuu.

BrInonHeHNe 3KCIepUMEHTOB, CITyXKallluX
JU1s 000CHOBaHMS MOJICKYJISIPHO-
kuHeTnaeckout reopuu (MKT).

Pemenue 3ana4 ¢ MpUMEHEHHEM OCHOBHOTO
YpaBHEHHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU T'a30B.

Omnpenenenne napaMeTpoB BEILECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBaHUHU
YpaBHEHHUS COCTOSIHUS UACATBLHOTO rasa.
Omnpenenenne napaMeTpoB BELECTBA B
ra3000pa3HOM COCTOSTHUM U MPOUCXOSAIINX
npoiieccoB 1o rpadukam 3aBucumoctd p (T),
V (1), p (V).

OKCIEpUMEHTAILHOE HCCIIEI0BAaHUE
3apucumoctH p (T), V (T), p (V).
[Tpencrasienue B BUE rpagukoB
M30XOPHOT0, U300apHOTO ¥ U30TEPMUYECKOTO
IIPOLIECCOB.

Brruncnenne cpeaHeil KWHETHYECKOM
SHEPrUM TEIJIOBOTIO ABM)KEHUS MOJIEKYII 110

M3BECTHON TeMIIepaType BENIeCTBa.

OIIEHKA YCTHOTO OTBETA;
OLIEHKA BBITTOJIHEHHS
CaMOCTOSATEIBHON
paboThI;

HaOJII0/IEeHUE U OLIEHKa
NesITeIbHOCTH BO BpeMsI
MIPaKTU4YECKON pabOTHI;
OLIEHKA BBITTOJIHEHHOMN
KOMITBIOTEPHOM
IpEe3eHTAINH;

OIIEHKa KOHTPOJIBHBIX
pabor;

OIIEHKA PE3yJIbTaTOB
0030pa uHpopMaIH
CalTOB.
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Bricka3piBaHHE THIIOTE3 )1 OOBSICHEHUS
HaOJIF0JaCMBbIX SIBJICHHH. Y Ka3aHHE TPAHUI]
MPUMEHUMOCTH MOJIENIN «UACATbHBIN a3y U
3akoHoB MKT

OcHo8bL mepMOOUHAMUKU

N3mepenne KoJIMyecTBa TEIJIOTHl B
npoiieccax Terionepenayu. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO st
OCYIIECTBIICHUS 3a/IaHHOTO MPOIECcca C
Temionepenayei. Pacuer usmeHeHus BHy-
TPEHHEW YHEPTUH Tell, pabOThI U
MIEPEJAHHOTO KOJIMYECTBA TEIJIOTHI C
MCII0JIb30BAaHUEM IEPBOT0 3aKOHA
TEPMOJIMHAMUKH.

Pacyer paboThI, COBEpIICHHOH Ta30M, TIO
rpaduky 3aBucumoctu p (V).

Brruncienne paboTsl ra3a, COBEpIICHHON MTPU
M3MEHEHUU COCTOSHHUS 110 3aMKHYTOMY
uukny. Beruncnenue K1 mpu coBepuiennn
razoM paboThl B IpoIeccax U3MEHEHUs
COCTOSIHHS TIO 3aMKHYTOMY LIUKITY.
OObsicHeHHE TPUHIIUIIOB ICUCTBUS TEIIOBBIX
MamvH. JleMOHCTpanus poiau GU3UKH B
CO3JJaHUHU U COBEPILIEHCTBOBAHUU TEILIOBBIX
JIBUTATEIIEH.

W3noxxeHue CyTu 3KOJIOTUYECKUX MPoOiIeM,
00YCJIOBJICHHBIX pa0OTOM TEIJIOBBIX
JIBUTaTeNeil 1 NpeyioKeHNUe MyTH X
penieHus. YKa3aHue rpaHull TPUMEHUMOCTH
3aKOHOB TEPMOJUHAMUKH. Y MEHUE BECTH
JIAAJIOT, BBICIYIIMBATh MHEHHE OIOHEHTA,
y4acTBOBATh B JUCKYCCUU, OTKPHITO
BBIPAXKATh U OTCTAUBATh CBOIO TOUYKY 3PEHUS.
VYka3zanue yueOHbIX TUCHUIUIMH, TTPU
M3y4YEHUHU KOTOPBIX UCTIOIB3YIOT YUeOHBIN
Marepuan «OCHOBBI TEPMOJUHAMKI

OILIEHKa YCTHOT'O OTBETA;
OIICHKA BBITIOJIHECHUS
CaMOCTOSITENIbHOM
paboTsr;

HAOJI0/IEHUE U OIICHKA
JESATEIbHOCTH BO BPEMsI
MPAKTUYECKON padoThI;
OLICHKA BBITTOJIHEHHOU
KOMIBIOTEPHOMN
MPE3EHTALINH;

OLIEHKAa KOHTPOJIbHBIX
pabor;

OILICHKA Pe3yJIbTaTOB
0030pa uHpOpMaIHH
CalTOB.

Ceotlicmea napog, >KUOKO-
cmeil, meepoblx me

N3mepenne BIa)KHOCTH BO3/TyXa.

Pacuer konuyecTBa TEIIOTHI, HEOOXOIUMOTO
JUUISL OCYIIECTBJICHHS TIpoliecca rmepexoa
BEILECTBA U3 OJIHOTO arperaTHOTO COCTOSIHUS
B JIPYTOE.

DKCIEpUMEHTAILHOE UCCIIeIOBaHUE
TEIJIOBBIX CBOMCTB BemlecTBa. [IpuBenenue
MIPUMEPOB KATWJUISPHBIX SBIEHUH B OBITY,
MIPUPO/IE, TEXHUKE.

HccnenoBanre MEXaHMYSCKUX CBONCTB
TBEepAbIX Tel. [I[puMeHeHne pu3nuecKnx
MOHSTHUI U 3aKOHOB B Y4eOHOM MaTepuale
poeCCHOHAIIBHOTO XapaKTepa.
Ucnonb3oBanue MHTEpHETA 1714 TOKCKA
nHpopManuu o pa3paboTKax U MPUMEHEHHUIX
COBPEMEHHBIX TBEPJIBIX U aMOPPHBIX
MaTepUalioB

OIIEHKa YCTHOTO OTBETA;
OLIEHKA BBITTOJIHEHHS
CaMOCTOSITEIIBHON
paboThI;

HaOJIIO€HNE U OIlEHKA
NesITeIbHOCTH BO BpeMsI
MIPaKTU4YECKON pabOTHI;
OLIEHKA BBIITOJIHEHHOMN
KOMITBIOTEPHOM
IpEe3eHTalNH;

OIIEHKa KOHTPOJIBHBIX
pabor;

OIIEHKA PE3yJIbTaTOB
0030pa uHpopMaIH
CalToB.

Pasznea 3. duekTpoauHamMuka
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Snexkmpocmamura

Brrunciienne cui B3auMoIeCTBUS TOUEYHBIX
AIIEKTPUYECKUX 3apsIIOB.

Brruncienne Hanps>KeHHOCTH
AJIEKTPUYECKOTO IOJIs OJHOTO U HECKOIbKUX
TOYEYHBIX JICKTPUUYECKUX 3aPSI0B.
Brruucnenue noreHuana 3JIeKTPUIECKOTO
TOJIS1 OJHOTO ¥ HECKOJIbKUX TOYEYHBIX
ANEKTPUUECKHUX 3apsaoB. 3mepenue
Pa3HOCTH MOTEHIIMAJIOB.

N3Mepenne sHEprum 3JIeKTPUIECKOro MoJis,
3apsHKEHHOT0 KOHEHCATOPa.

Brrunciienre 3Heprum 3IeKTpUYECcKOro Mo,
3apsHKEHHOT0 KOHEHCATOPA.

Pa3zpaboTka rmiana u BO3MOKHOM CXEMBbI
JIEUCTBUN SKCIIEPUMEHTAIBHOIO ONPEICIICHUS
AJIEKTPOEMKOCTH KOHICHCATOpA U AUIJICK-
TPHUYECKOM ITPOHUIIAEMOCTH BEIIIECTBA.
[IpoBeneHune CpaBHUTENBHOTO aHAIN3A
TPaBUTAIMOHHOTO M 3JIEKTPOCTATUIECKOTO
MOJICH.

OIIEHKa YCTHOTO
OTBETA;

OLICHKA BBIMTOJIHEHUS
CaMOCTOATEIIbHOMN
paboTHI;

HaOJI0ICHUE U OI[CHKA
JESITEIbBHOCTH BO BpEMsI
IPAKTUYECKON pabOThI;
OLICHKA BBIIIOJIHEHHOM
KOMIBIOTEPHOMN
MIPE3CHTAIINY;

OLIEHKa KOHTPOJIbHBIX
pabor;

OLICHKA Pe3yJIbTaTOB
0030pa uHpopMaIHH
CalTOB;

OIICHKA BBITTOJTHCHUS
(buznYecKoro TMKTaHTa

ITocmosiHHbLIL MoK

N3mepeHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA.
N3mepenne 3/1C 1 BHYTpeHHETO
COTPOTHUBIICHUS UCTOYHUKA TOKA.
BrlmoniHeHNE pacyeToB CHIIBI TOKA U
HaIPSHKEHUH Ha y4acTKaX AJICKTPUICCKUX
nerneii. OObsICHEHNE HA TIpUMEpe
AIEKTPUUECKON IETNH C IBYMsI HCTOYHHUKAMHU
toka (3/1C), B KakoM ciTydae UCTOUYHUK
AIIEKTPUYECKON SHEPTUHN pabOTAET B pEXKUME
reHepaTopa, a B KAKOM — B peXKUME
noTpeouTens.

Ornpenenenne TeMnepaTypbl HUTU
HakaJiuBaHUs. M3MepeHne aIeKTpuIecKoro
3apsjia HIEeKTPOHA.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTHKU
IM0/A.

[IpoBeneHME CpaBHUTEIHHOTO aHAIIN3A
MOJIYITPOBOJTHUKOBBIX JUOJIOB U TPHOJIOB.
Ucnonp3oBanne MHTEpHETA I TOKCKA
uH(OPMAIIUU O MEPCIIEKTHBAX Pa3BUTHS
MOJTYTPOBOTHUKOBOW TE€XHHUKH.

VYcraHoBKa NPUUMHHO-CIIE/ICTBEHHBIX CBA3EH.

OILIEHKa YCTHOTO
OTBETA;

OIICHKA BBIMTOJIHEHUS
CaMOCTOATEIIbHOMN
paboTHI;

HaOJIIOJICHUE U OLICHKA
JESATETLHOCTH BO BPEMsI
MPAKTUIECKON padOTHI;
OIICHKA BBITTOJIHEHHOU
KOMIIBIOTEPHOU
MIPE3EHTAIINH;

OIIEHKA KOHTPOJIBHBIX
pabor;

OIICHKA PE3YNIbTaTOB
0030pa nndopmaiuu
CalTOB;

OIICHKA BBITIOJTHCHUS
¢du3ngeckoro
JTUKTAHTA,

HaOII0/IEHUE U OIIEHKA
JESATETLHOCTH BO BPEMsI
BBITIOJIHEHU S
71a00paTOPHBIX pabOT

Maernummnble seneHus

W3mepenrie MHAYKIIMU MarHUTHOTO TOJISI.
Brruncienue cui, I1eMCTBYIONIUX Ha
MIPOBOJIHUK C TOKOM B MarHUTHOM IIOJI€.
Brruuciienue cui, 1eMCTBYIOMMX HA
ANEKTPUYECKUH 3apsi/l, IBIKYILIUNCS B
MarHUuTHOM TIOJIE.

HccenenoBanue siBICHUM 3JIEKTPOMAarHUTHOM
WHIYKIWW, CAMOMHIYKIUU.

Boluncnenue s3Hepruu MarHuTHOTO MOJIS.
OO0BsicHeHHE TPUHITUTIA JCHCTBUS
AJIEKTPOJIBUTATETIS.

OO0BsicHeHHE TIPUHITUTIA ACHCTBUS TeHepaTopa

OIIEHKa YCTHOTO
OTBETA;

OIICHKA BBITTOJTHCHHS
CaMOCTOSITEIILHOMI
paboThI;

HaOJIIO€HNE U OLIEHKA
JESTEIILHOCTH BO BPEMsI
MPaKTUYECKOU PabOTHI;
OIICHKA BBIMTOJTHECHHOM
KOMIBIOTEPHOM
MIPE3CHTAIINY;

OIICHKA KOHTPOJIBHBIX
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AJIEKTPUYECKOTO TOKA U
AIEKTPOU3IMEPHUTEIBHBIX MPUOOPOB.
OObBsiCHEHHE TPUHITUIIA ACHCTBUS Macc-
criekTporpada, yCKkopuTesen 3apsiKeHHBIX
yacTull. OObSICHEHUE PO MArHUTHOTO MO
3eMJIM B )KM3HU PACTCHUH, ’KUBOTHBIX,
YeJIoBeKa.

[IpuBeneHre MpuMEPOB MPAKTUIECKOTO
MIPUMEHCHHUS U3yYCHHBIX SIBJICHUH, 3aKOHOB,
MpUOOPOB, YCTPOMCTB.

[IpoBenenne CpaBHUTEIHLHOTO aHAIN3A
CBOMCTB 3JICKTPOCTATHYECKOTO, MATHUTHOTO
Y BUXPEBOTO AJICKTPUUECKUX TTOJICH.
OO0BsicHeHHE Ha TPUMEPE MAarHUTHBIX
SIBJICHHH, IT0YeMy (PU3UKY MOXKHO
paccMaTpuBaTh Kak MeTa-IUCHUTIINHY

pabor;

OLICHKA PE3YJIbTaTOB
0030pa uHpOpMaIIH
CalTOB;

OLICHKA BBIMOJTHEHUS
(Gu3nYeCcKOTro JUKTaHTA

Pa3zgen 4. Kojie0anusi 1 BOJIHBI

Mexanuueckue konebarnus

HccnenoBanue 3aBUCHMOCTH TIepHoa
KoJieOaHHMi MaTEMaTHYECKOI'0 MAaITHHUKA OT
€ro JIJTMHBI, MAacChl 1 aMILTUTY Il KOJIeOaHMH.
Uccnenoanue 3aBUCUMOCTH TIepUoOa
KoJieOaHM Tpy3a Ha MPYKUHE OT €r0 MacChl
Y )K€CTKOCTH MPYKUHBI. Beraucienue
Ieproia KojeOaHui MaTEMaTHICCKOTO
MasiTHUKA 1O U3BECTHOMY 3HAUYECHHIO €T0
JITMHBL. Berancnenne nepuoaa Kkoiaeoanui
rpy3a Ha MpYyKUHE 10 U3BECTHBIM 3HAYCHUSIM
€r0 MaccChl M )KECTKOCTHU MPY>KUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATb,
aHAJIN3UPOBATh, IepepadaThIBaTh U
MPEABSIBIATH HH(HOPMAIUIO B COOTBETCTBUH C
MMOCTaBJICHHBEIMU 3aja4aMH.

[IpuBeneHre MpUMEPOB aBTOKOJICOATETHHBIX
MEXaHU4eCKuX cucteM. [IpoBenenne
KIaccupuKanuy KoneOaHui

OLIEHKa YCTHOI'O
OTBETA;

OLICHKA BBIITOJIHEHUS
CaMOCTOSTEJIbHON
paboTHI;

HaOII0/IEHUE U OIICHKA
JESITEIBHOCTH BO BPEMsI
MPAKTUYECKON padoThI;
OLICHKA BBITTOJIHEHHOU
KOMIIBIOTEPHOU
IPE3CHTALINN;

OLIEHKa KOHTPOJIbHBIX
pabor;

OLICHKA pe3yJIbTaTOB
0030pa nadopmanuu
CaiTOB;

HaOJII0/IeHUE U OLIEHKa
JESATEIBHOCTH BO BPEMS
BBITIOJTHEHUS
71a00paTOPHBIX PaboOT

Ynpyeue 6onnot

N3mepenne 1uHbI 3BYKOBOM BOJIHBI 11O
pes3ysbTaTaM HaOJtoIeHUIH HHTephEepeHINH
3BYKOBBIX BOJIH.

HaGnronenue u 0ObsICHEHUE SIBIICHUI
uHTepdepeHn U JUPpaKIuu
MEXAHUYECKUX BOJIH.

[IpencraBnenue odbaacTeil mpuMeHEHHs
yJIbTpa3ByKa U MEPCHEKTUBBI ET0
HCIIOJIb30BaHUs B PA3IMYHBIX 00JIAaCTAX
HAyKH, TEXHUKH, B METULIUHE.

W3noxxeHune CyTu 3K0JIOTUYECKUX MPoOiIeMm,
CBSI3aHHBIX C BO3JEHCTBUEM 3BYKOBBIX BOJIH
Ha OpraHu3M YelloBeKa

OIIEHKAa YCTHOT'O
OTBETA,

OIICHKA BBITTOJTHEHUS
CaMOCTOATEIIbHON
paboTHI;

HaOII0/IEHUE U OIIEHKA
JIEATEIIbHOCTH BO BpEMsI
MPAKTUIECKON pabOTHI;
OII€HKA BEBIIIOJHEHHOU
KOMIIBIOTEPHOU
MpE3EHTAaLINH;

OIIEHKA KOHTPOJIbHBIX
pabor;

OLICHKA PE3YJIbTAaTOB
0030pa nndopmaruu
CalToOB

aﬂeKMPOMGZHquHble

Hab6nronenune ocmuiorpaMM rapMOHHYECKHUX

OIICHKA YCTHOI'O
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Konebanus

KoJie0aHUM CHIIbI TOKA B IICTIH.

N3mepenne 31eKTpoeMKOCTH KOHIEHCATOPA.
W3mepenne MHIYKTUBHOCTD KaTYIIKH.
WccnenoBanue siBICHUS JIEKTPUIECKOTO
pe30HaHca B MOCIEA0BATEIbHON LEMH.
[TpoBeneHNe aHATOTUU MEKTY (PU3UICCKIUMHU
BEJIMUYMHAMU, XapaKTEPU3YIOLIUMU
MEXaHUYECKYIO U JIEKTPOMATHUTHYIO
K0J1e0aTeIbHBIE CUCTEMBI.

Pacyer 3HaueHU1 CUITBI TOKA U HANIPSKEHUS
Ha AJIEMEHTAaX LIENU MePEMEHHOTO TOKa.
Uccnenosanue npuHIuna AeHCTBUS
tparcdopmaropa. MccnenoBanue npuHuna
JEHCTBUS TeHepaTopa MePeMEeHHOT0 TOKa.
Hcnonb3oBanue MHTEpHETA 1T IOKCKA
uH(pOpPMaIIMK O COBPEMEHHBIX CIIocodax
nepeaun AIEKTPOIHEPTUU

OTBETA;

OIICHKA BBITIOJIHEHUS
CaMOCTOSTEJIbHON
paboTsr;

HaOJI0/IEHUE U OIICHKA
JIESATEIbHOCTH BO BPEMsI
MPAKTUYECKON paboThI;
OLICHKA BBITTOJIHEHHOU
KOMIIBIOTEPHOM
MPE3CHTALINN;

OIICHKA KOHTPOJIbHBIX
pabor;

OIICHKA PE3YJIbTaTOB
0030pa nndopmanuu
CalToOB

3ﬂ€Kl’l’lp0MClZHLlWlel€
60JIHbl

OcymiecTBiIeHHE paHoTIepeiaun U
panuornpremMa. MccnenoBanue cBONCTB
AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMIBHOTO TeedoHa.

Pa3BuTHe IEHHOCTHOTO OTHOLICHUS K
U3y4aeMbIM Ha ypoKax (GU3UKU 00BEKTaM U
OCBanWBaeMbIM BHUJIaM JICSATEIILHOCTH.
OOBsCHEHHE NPUHIUIUATIBHOTO Pa3Iyuus
IPUPOJIBI YIPYTUX U AJIEKTPOMArHUTHBIX
BOJIH. M31105%k€H1E CYTH 3KOJIOTMUECKUX
npo0JIeM, CBI3aHHBIX C AIIEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU U BOJIHAMM.

OObsicHEHHE POJIH JEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX Hccie1oBaHusAxX Beenennoit

OLIEHKA YCTHOTO
OTBETA;

OLICHKA BBIMOJIHCHUS
CaMOCTOSATEIILHON
paboTHI;

OLICHKA BBIITOJHEHHON
KOMITBIOTEPHOU
Npe3eHTaIHH;

OLICHKA KOHTPOJIbHBIX
pabor;

OLIEHKA PE3YJIbTaTOB
0030pa uHpopMauu
CalTOB.

Pa3zgen 5. OnTuka

Ilpupoda ceema

[IpuMmeHeHne Ha MPaKTUKE 3aKOHOB
OTpa)KEHUS U MPEJTOMIICHHUS CBETA MPHU
pelIeHUH 3a]1ay.

OrnpeziesieHne CIeKTPAIbHBIX TPAHUIL
YyBCTBUTEIBLHOCTU YEJIOBEUECKOTO IJ1a3a.
YMeHue cTpouTh U300pakeHus IPEIMETOB,
JlaBaeMble JTMH3aMu. Pacder paccTostHus OT
JIUH3BI 710 U300pakKeHUS TIPeIMeTa.

Pacuet onTuuecKkoi CUIIBI JIUH3EI.
N3mepenne poKyCHOTO pacCTOSHUS JTUH3HI.
WcnbrTanue Mozieneit MUKpOCKOIIA U
TeJecKona

OLIEHKA YCTHOTO
OTBETA;

OLIEHKA BBITTOJIHEHHS
CaMOCTOATEIBHON
paboThI;

HaOJII0/IeHUE U OLIEHKa
NesITeIbHOCTH BO BpeMsI
MIPaKTU4YECKON padoTHI;
OLIEHKa BBIITOJIHEHHOMN
KOMITBIOTEPHOM
IpEe3eHTaINH;

OIIEHKa KOHTPOJIBHBIX
pabor;

OIIEHKA PE3yJIbTaTOB
0030pa uHpOopMaIH
CaiToB;

HaOJII0/IeHUE U OLIEHKA
NEeSITEIbHOCTH BO BpeMsi
BBITTOJTHEHHS
71a00paTOPHBIX pabOT

BonHosble ceolicmea

ceema

Habmroienue siBineHust HHTeppEpeHIUN
AIIEKTPOMArHUTHBIX BOJIH. Habmonenne

OIICHKa YCTHOTO
OTBETA;
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SBJICHUS AUPPAKIINU FIEKTPOMArHUTHBIX
BOJIH. HabmioieHue sIBIeHUS TONSIPU3AIuU
AIIEKTPOMArHUTHBIX BOJIH. MI3MepeHue AuHbI
CBETOBOU BOJIHBI 110 pPe3ybTaTaM
HaOJI0/IeHUS SIBJICHUSI UHTEP(EpEHIIUY.
HaGnronenue siBieHus qudpakiyy CBETa.
Habmtoienue siBieHus Moyspu3aly U
nucnepcuu ceera. [lonck pasnuunii u
CXOJICTBAa MEXAY AU(PPAKIIMOHHBIM U
JTUCTIEPCUOHHBIM CIIEKTPaMHU.

[TpuBeneHre MPUMEPOB MOSBICHUS B
MPUPOJIE U UCTIOIB30BAHUS B TEXHUKE
SBIICHUH MHTEephEepeHINU, TUPPaAKIINH,
MOJIIPU3ALUU U TUCTIEPCUU CBETA.
[Tepeuncienre METOIOB MO3HAHUS, KOTOPBIC
MCIIOJIb30BaHbI MPU U3yYEHUH YKa3aHHBIX
SIBJICHU I

OLICHKA BBIMTOJIHEHUS
CaMOCTOATEIIbHON
paboTHI;

HaOJI0ICHUE U OIICHKA
JESITEIBHOCTH BO BpEMsI
IIPAKTUYECKON pabOTBhI;
OLICHKA BBIITOJIHEHHOM
KOMITBIOTEPHOU
IpEe3CHTAlINH;

OLIEHKa KOHTPOJIbHBIX
pabor;

OLICHKA Pe3yJIbTaTOB
0030pa uHpopMaIHH
CalTOB;

HaOJI0/ICHUE U OIICHKA
JESTEIIbHOCTH BO BpEMsI
BBITIOJTHEHUS
71a00paTOPHBIX pabOT

Pa3zgen 6.. OcHOBBI ClIelIHAIBHOI TEOPUU OTHOCHTEIBLHOCTH

OcHosbl cneyuanibHol
meopuu omHocumelbHoCmu

ONUCHIBATh IPOTUBOPEUHS MEXKTY
MPUHIIMIIOM OTHOCUTENbHOCTH ["anuiies u
3aKOHAMHU JIEKTPOJUHAMUKH, SKCIIEPUMEHTBI
10 OIIPEJIEIEHUIO CKOPOCTHU CBETa
oTHOcUTENbHO pa3nuuHbix MCO;
(bopMyIUpPOBaTh M IOHUMAThH ITOCTYJIATHI
CIIELUAJIbHON TEOPUU OTHOCUTEILHOCTH,
pasnuyue IPUHIIMIIOB OTHOCUTEIBEHOCTH
lanumes u OliHIITElHA;

MMOHUMATh XapaKTep 3aBUCUMOCTH,
CBSI3BIBAIOLLEH SHEPTUIO U UMITYJIBC
0e3MaccOBbIX YaCTHUIL; 3aBUCUMOCTH, CBSI-
3bIBAIOIIECH PENSATUBUCTCKUE IHEPTUIO U
MMITYJIBC YaCTHUIBI ¢ €€ Maccoll (Iist
MacCCOBBIX U 0€3MaCCOBBIX YACTHII);
OOBICHATH (PM3UUECKUIN CMBICT BETUYUH,
BXOJIAIINX B COOTHOIIEHHE ((hopMyITy)
OWHIITEHHA.

[To okoHUaHUM U3yUyeHUs Kypca
o0y4aromuics NoayduT

BO3MOKHOCTh HAyUUThHCS:

(GhopMyIUPOBATh BHIBOJIBI U3 COOTHOIIEHUH,
CBSI3BIBAIOLLUX PEIITUBUCTCKUE YHEPTUIO U
HMITYJIbC YaCTHULIBI C €€

Maccoi, MPOBOAUTH aHAIM3 MOJIYYEHHBIX
COOTHOUIEHUH

OILICHKA YCTHOTO
OTBETA;

OILICHKA KOHTPOJIbHOU
paboTHI;

OILICHKA BBIITOJIHEHUS
CaMOCTOATEJIBHON
paboTHI;

OIICHKA BBITTOJIHEHHOU
KOMIIBIOTEPHOU
IPE3CHTALINN;
3allUTa MPOEKTa;
OILICHKA PE3YJIbTATOB
TECTUPOBAHUS;
OILICHKA PE3YJIbTATOB
0030pa uHpopMauu
CalTOB.

Paszpnen 7. CtpoeHue aroma U KBaHTOBasi GuU3HKa
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KeaHmoeast onmuka

Hab6mronenue dotosnexkrpuyeckoro s dexra.
OO0bsicaenne 3akoHOB CTONIETOBA HA OCHOBE
KBAHTOBBIX MPE/ICTABICHUH.

Pacuer makcumManbHOW KHHETHYECKOM SHEPTUU
AJIEKTPOHOB MpH (HOTO3JIEKTprUIECKOM I PexTe.
Ornpenenenne paboThl BBIXO/Ia 3JIEKTPOHA O
rpaduKy 3aBUCUMOCTH MaKCHUMAaJIbHOM
KHHETUYECKOM SHEPTUU (POTOIIEKTPOHOB OT
4acTOThI cBeTa. M3mMepeHue paboThl BBIX01a
AIIEKTPOHA.

[Tepeuncnenue npruOOPOB YyCTAHOBKHU, B KOTOPBIX
pUMeHsieTcs 0e3- HHEPIUOHHOCTD
doTodddekra.

OO0ObsicHEeHHE KOPITYCKYJISIPHO-BOJIHOBOTO
JTyaii3Ma cBOHCTB (hoTOHOB. OOBSICHECHUE POJIH
KBaHTOBOU ONTUKU B Pa3BUTUH COBPEMEHHOMN
$u3uKu

OILICHKa YCTHOT'O OTBETA;
OIICHKA BBITIOJIHEHUS
CaMOCTOSTENIbHON
paboTsr;

OLICHKA BBITTOJIHEHHOM
KOMITBIOTEPHOU
MPE3CHTALINN;

OIICHKA KOHTPOJIbHBIX
pabor;

OLICHKA Pe3yJIbTaTOB
0030pa uHpopMaIHH
CalTOB.

dusurxa amoma

Hab6nronenue nuHenvaThix ClEKTPOB.

PacueT 4acTOThl M ITIMHBI BOJIHBI HCITyCKAaeMOT 0O
CBETa IpU IEPEX0/JIe aTOMa BOJIOPOAA U3 OAHOIO
CTallMOHAPHOTO COCTOSIHUS B IPYIoe€.
OOBscHEHHE MMPOUCXOXKIACHUS IMHEHYIATOTO
CIIEKTpa aToMa BOJIOPO/ia U Pa3aIndus
JUHEWYATHIX CIIEKTPOB PA3IMYHBIX Ta30B.
HccnenoBanue JIMHEMYATOTO CIEKTpA.
Uccnenoanue npuHImmna padoTsl
JTIOMUHECIIEHTHOH Tamiibl. Habmonenue u
00BsICHEHUE MPUHIUIIA IEHCTBUS J1a3epa.
[IpuBeneHne mpuMEPOB UCTIOIB30BAHMS JIa3€Pa B
COBPEMEHHOM HayKe M TEXHUKE.
Hcnons3zoBanne MHTEpHETA 115 TOKCKA
nH(pOpMaIUK O MEPCIIEKTUBAX TPUMEHEHUS
jazepa

OLICHKA YCTHOTO OTBETA;
OLICHKA BBITTOJIHEHUS
CaMOCTOATEIIbHOMN
paboTHI;

OLICHKA BBITTOJIHEHHOU
KOMITBIOTEPHOU
MPE3EHTALNH;

OLICHKA KOHTPOJIBHBIX
pabor;

OIICHKA PE3YNIbTaTOB
0030pa nndopmanuu
CalTOB.

duszuka amomHozo s0pa

HabGnronenue tpexoB anbga-4acTui] B Kamepe
Bunscona. PeructpupoBanue saepHbIX
M3JIy4eHHH C IOMONIBIO cYeTuHKa [ eirepa.
Pacuyer sHeprum cBsi3u aTOMHBIX STED.
Omnpenenenue 3apsa 1 MacCoOBOIO YKCIa
ATOMHOTO SiJpa, BO3HUKAIOIIETO B pe3yJIbTaTe
pPaZoaKkTUBHOIO pacmaja.

Brrancnenue sHepruu, 0CBOOOXKAAI0MIEHCS TIpU
PaIMOaKTUBHOM pacmaje.

Ornpezenenne NpoaAyKTOB SIIEPHON peaKkIuu.
Brruncnenne sHepruu, 0CBOOOKIAIOMICHCS TPH
SAIepHBIX peakiusax. [loHnMaHue NpenuMyIecTB
1 HEJIOCTATKOB MCIOJIb30BAaHUSI aTOMHOM
SHEPTUU U HOHU3UPYIOUTUX U3ITyUYeHUN B
MTPOMBINIJICHHOCTH, METUITUHE.

W3noxkeHne CyTH 3KOJIOTUYECKUX MPOoOIeM,
CBSI3aHHBIX C OMOJIOTUYECKUM JIeHCTBUEM
pPaIMOaKTUBHBIX U3TyYCHUI.

[TpoBenenue knaccudukau dJIeMEHTapHBIX
YaCTHUIl TT0 UX (PUBNIECKUM XapaKTEPUCTUKAM
(Mmacce, 3apsiy, BpEMEHHU KU3HH, CIIUHY U T.1I.).

OIIEHKA YCTHOTO OTBETA;
OIICHKA BBITTOJIHEHUS
CaMOCTOATEIIbHOMN
paboThI;

OIICHKA BBITTOJIHEHHOU
KOMIIBIOTEPHOU
MpE3CHTAIHH;

OIIEHKA KOHTPOJIbHBIX
pabor;

OIICHKA PE3YNIbTaTOB
0030pa nndopmanuu
CalTOB.
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