MuHucTepeTBo 06pasoBanns W Haykn Poccniickoii denepaumu dopma

Y IbAHOBCKMIi rOCYAapCTBEHHbIH YHHBEPCHTET
®- JononuurensHas obueodpazosarensHas 001epa3BHBaloLas nporpamMma @
€CTECTBEHHOHAYYHOH Hanpas/IeHHOCTH
«Manbiii pustex» HusicenepHoi mkons «3se30a»

JOIMOJIHUTEJIbHAA
OBIIEOBPA30OBATEJIbHAS OBLIIEPAZBUBAIOIIASA ITPOT'PAMMA
€CTeCTBeHHOHAYYHOH HANPABJIEHHOCTH
«Maublii pu3TEX»

HuxenepHasi mkoaa «3se3aa»

O6wem nporpammsl — 110 gacos
Bospact obyqaronuxcs: 15-17 Jger

[Iporpammy cocraBui:

noneHT kadenpsl TeopeTHueckoi GU3NKy,

K.¢.-M.H. Mopo3zosa E.B.

JoreHT Kabeapel GU3HUeCKOro MaTepHaloBeICHHUS,
K.(.-M.H. Maxmyn-Axysos M.IO.

PexoMeHI0BaHO K HCIIOJIL30BAHHIO
B yueOHOM Mpolecce:
Pemenuem yuyenoro cosera MOOBT

(mpotoxkon Ne [/ oT /¥ 49 Ar.ox.)

VibsHOBCK, 2022

dopma A Crpanuua 1 u3 25




Munncrepetso obpasosanna u Haykn Poccniickoit denepatin
YIbAHOBCKHI rOCY1apCTBEHHBII YHHBEPCHTET

®- JlononHuTtensHas 0dmeodpasosaTebHas 061EPa3BUBAIONIAS MPOrpaMMa @
€CTeCTBEHHOHAYYHOH HAMNpPaBIeHHOCTH

«Manpiii pusTex» HmkenepHoil mkons «3se3nan

Dopma
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Munncteperso obpasopanus i Haykn Poccuiickoii denepain
YIbSAHOBCKHH rOCY1apCTBEHHBIH YHHBEPCHTET

®- JlononuutensHas oSueobpasoparenbHas 001IEpa3BUBAIOIIAs MPOrPaMMa @
€CTECTBEHHOHAYYHON HANpaBJeHHOCTH

«Manplii pusrex» MuxeHepHoH WKoMb «3Be31a»

®opma

1. Komnuiekc 0CHOBHBIX XapaKTePHCTHK MPOTrPaMMBbI

1.1 IlossicHUTENBLHAN 3AIHCKA

Hononuurensnas obpasosarensHas nporpamma (JIOIT) «Mausiii ¢pustex» npeanasHaden
s ydampuxces 10 - 11 xmaccoB o6meoOpasoBaTenbHbIX yupexkaeHnit. OH OCHOBAH Ha 3HAHUAX
1 YMEHHSX MMOJIyYEHHBIX yYalllMMHUCs Ha YpoKax (DM3HKHU 3a Kypc OCHOBHO# U CpeIHEeH IIKOJIbL.
ConepixanHe mporpaMMbl CriOCOOCTBYET Pa3BHTHIO MPAKTHYECKUX YMEHHH y4allMXcs pelarh
(usndeckue 3ajayd, YTO SBISETCS HEOOXOAMMBIM YCIOBHEM Ui NPOQecCHOHAIbHON
NOATOTOBKH CIEI[HATHCTOB €CTECTBEHHOHAYYHOTO MPOQHIIS.
Pabouas nporpamma paspaboraHa B COOTBETCTBHH C:
— TpeboBanusaMH DeepaTbHOr0 KOMIIOHEHTa TOCYJApCTBEHHBIX CTAHIAPTOB OOIIEro
oOpasopanus (npukaz Muno6pazosanus P® ot 5 mapra 2004 r. N 1089);
— mnpukasoM Munucrepcrsa oOpasoBanus U Hayku Poccuiickoit @eneparuu ot 31.12.2015
Ne 1576 «O BHecenuH u3MeHeHHUH B (ellepalibHBIA TOCYIapCTBEHHBINH 00pa30BaTeIbHEBIH
CTaHJapT HadalbHOro obuiero o0pa3oBaHus, YTBEPIKIACHHBIN NpHKa3oM MuHHCTEpCTBA
obpasoBanusi W Haykd Poccuiickoit @enepaumu or 6 oxtsadps 2009 r. Ne 373»
(3apeructpupoBan B Muniocte Poccun 02.02.2016 Ne 40936);
— npukazoM MunucTepcTBa 0OpasoBanus U Hayku Poccuiickoit ®enepanuu ot 31.12.2015
Ne 1577 «O BHeceHMH M3MEHEHHI B (e/lepalbHBIM rocy1apCTBeHHbIH 00pa3oBaTeIbHbIH
CTaH/IapT OCHOBHOro 00iiero oOpa3oBaHHs, yTBEPXKIEHHBIH NpHKazoM MuHHCTEpCTBa
obpaszoBanus W Hayku Poccuiickoit ®enepanum ot 17 nmexabps 2010 r. Ne 1897»
(3apeructpuposas B Muntocte Poccun 02.02.2016 Ne 40937);
— npukazom MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit ®@enepanuu ot 31.12.2015
Ne 1578 «O BHeceHuu usMeHeHHH B ¢eepaibHbIi rocyapcTBEHHEIH 00pa3oBaTeIbHBIH
CTaHaapT cpexHero obmiero oOpa3oBaHHS, YTBEpHAEHHBIH NpukazoM MHHHCTEpCTBa
oOpasoBaHus u Hayku Poccuiickoit ®@enepamuu ot 17 mas 2012 r. Ne 413»
(3apeructpuporan B Muniocre Poccun 09.02.2016 Ne 41020);
- ®enepanbHblii 3aKoH 0T 29.12.2012 No273- @3 «O6 obpasopanuu B PDy;
- Konnenuus paseutus pononHutensHoro obpasosanus aereit (Pacmopsokenne [pasurenscrsa
P® ot 04.09.2014 Ne1726) ;
- IlocranoBnenue I'maBHOrO rocynapcTBeHHoro Bpaya P® ot 04.07.2014 Nedl «O6
yreepxaeHun CaunlluH 2.4.4.3172-14 «CaHMTapHO-3NHAEMHONIOTHYECKHE TpeGoBaHUs K
YCTPOMCTBY, COJAEPXKAHHIO M OpraHM3aluH pexuMma paboTel 00pa3oBaTeNbHBIX OpraHW3alHH
JOIIOJIHUTEIBHOr0 00pa30BaHus IeTel) ;
- IInceMo Muno6puayku Poccuu ot 11.12.2006 Ne06-1844 «O mnpumepHbIX TpeOOBaHHSAX K
IIprpamMmam JIONOJIHUTENBHOr0 00pa3oBaHus aeTei ;
- Ilpukaz MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®enepanmu (MuHOOpHAYKH
Poccun) ot 29.08.2013 Ne 1008 «O6 yTBep:kIeHWH MOpSAKA OPraHHU3alUH U OCYINECTBIIEHHS
o6pazoBaTenbHOMN AeATEILHOCTH 110 IONOTHHTEIEHEIM 00111e00pa30BaTe/IbHEIM IIPOrpaMMam».

AKTYyaJIbHOCTH IPOrPaMMBI.

ITporpamma «Manbiii ¢u3rex» ornmuaercs ot o0meoOpazoBaTeNbHOM MPOTrpaMMEI 110
(u3MKe TeM, 4TO AaeT BO3MOXKHOCTEL YYAIIAMCS XOPOIIO OBJIAJeTh HABBLIKAMH pelleHHs 3ajad,
KOTOpPbIE MOJKHO HCIIOJIb30BaTh IIPH CIade €IMHOr0 rocyJapcTBEHHOro JK3ameHa. B pamkax
3TOH NpOrpaMMBl ydallHecss UMEIOT BO3MOXHOCTH NMO3HAKOMHTBCS ¢ Oosee pasHooOpasHBIM
CIEKTpPOM 3ana4d 1o (U3MKe, HAYYHTHCS peIlaTh 3aladd BLICOKOTO YPOBHS CIOXKHOCTH,
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MunncrepeTso oGpasoanns 1 Hayku Poccuiickoit enepaumn donma
Y nbAHOBCKHIt TOCYIaPCTBEHHBIH YHUBEPCHTET P

@- [lononuutenshas odweobpasopate/ibHas 00LICPa3BUBAIOLIAsA IPOrpaMma

CCTCCTBEHHOHAYYHON HANpaBJEHHOCTH
«Mantii pustex» MnkeHepHoO# wkonsl «3pe3nan

CaMOCTOSTEIBHO COCTABJIATh YCIOBHS 3a/1a4.

Pemenue 3amay no ¢usmuke — HeoOXOMUMEIH deMeHT y4eGHOM paGoTel. 3amaud JaroT
MaTepHal Ui yOpaXHeHHH, TpeOyromuX NpHMEeHeHHS (GH3HYECKHX 3aKOHOMEpHOCTeH K
SBIICHUSAM, MPOTEKAIOIIMM B TEX HMIIM HHBIX KOHKPETHBIX YycjoBusiX. [losTOoMy OHHM HMerOT
OoubIIOe 3HAYEHHE VT KOHKPETH3AIHH 3HAHMH YYalliXCsl, VI IPABATHS KM YMEHHs BH/ETD B
OKPYaIOLIeH JKU3HU MPOSIBIeHHEe 3aKOHOB (DUIUKH.

B xoHue u3yyeHHS TeM NpPOBOJATCS HTOTOBBIE 3aHATHS B (OPMe MPOBEPOYHEIX paboT,
3aJJaHUs KOTOPBIX COCTaBJIEHB] HA OCHOBE OTKPHITEIX 6a3 EI'D no ¢usmke yactu «A», «B».

OT1anunTeIbHBIE 0CO0EHHOCTH POrPaMMBI.

Jlannas oOpasoBaTenbHas HporpaMma OTJIMYACTCS OT YK€ CYIIECTBYIONIMX B O3TOH
obmacty TeM, YTO OHa JaeT BO3MOXHOCTh yYalIHMCS OBJIQJIEBAIOT  HaBBIKAMH
SKCTIIEPUMEHTATIbHOH ~HCCIIENOBATEILCKOH JIEATENbHOCTH, YydYaTcs TIpaMOTHOH oOpaboTke
pE3yNILTATOB M3MEPEHUH M KPHUTHYECKOMY OTHOMIEHHIO K HuUM. [losBiseTcs BO3MOXKHOCTB
OCYINECTBHTB NEPEXO0/] OT PENPOAYKTHBHEIX (POpM yueGHOM /€A TeIbHOCTH K CAMOCTOSTEBHbIM,
MIOHCKOBO-HCCIIEIOBATENBCKMM  BHJaM palOThl, MNEPEeHOCHUT akKIEHT Ha aHAIWTHYECKH
KOMIIOHEHT y4eOHOH AesTeIbHOCTH YUaIHXCA.

Anpecart nporpammsi: yuamuecs 10-11 kinaccos.

O6bem nporpammbr: 110 gacos

®opma o0y4yeHHsi Mo mporpamMme — O4HOe OOYYEHHE, C HMCIOJIbL30BAHHEM IHCTAHIHOHHBIX
TEXHOJIOTHH.

@opmbl OpraHu3anHy 00pa3oBaTeLHOrO Npolecca — rpynmnosas, paboTa B MEHKPOIpyNnax,
uHuBHayanbHas. OcHOBHOH ¢opMoii mpoBeneHHs: y4eOHBIX 3aHATHM sBJISETCS TPYNIOBAas
(opma paboTel (neKius, NpakTHYecKoe 3aHsTHe, jaboparopHas paboTa, BHITOTHEHHE
IPOEKTHOM M/MIJIM MCCIIeI0BATENbCKOH paboThl, BUKTOpUHA). MHauBHyanbHas Gopma paGoThI
MPENOJaraeT CaMOCTOSATEIbHOE H3YUeHHE TEOPETHYECKOro MaTepHaya, a TAKKE BHIIOJHEHHE
HHIMBHIYAIbHBIX 1a00PaTOPHBIX/TPAKTHYECKHX 3aJaHHH H IPOEKTHHIX paboT.

Buael sansTuii — 3auatus OyayT nmpoxoauTs B KiaccHueckod (opme B Buje JeKuumii (B TOM
YHCJIe HHTEPAKTHUBHBIX) H IPAKTHYECKAX 3aHITHH (1a00paTopHbIe paboThl, BUKTOPHHEI).

Cpoxk ocBoenust nporpamMmmel — | rox

Pexxnm 3aHsATHIT — 1Ba pa3 B HeIe0 110 2 yaca.

1.2 Hesan 1 3212491 NPOrpaMMbl

Ilean nporpamMmsi:

® I[OBTOPEHHE, yriiyOleHHe, pacluMpeHHe U 0000IIeHHe NOTyYeHHBIX 3HAHWN M3 PasHBIX TEM
Kypca Qpu3uKy;

® Da3sBHTHE M COBEPIICHCTBOBAHHE Y yYalIMXCA OKCIIEPUMEHTAILHBIX YMEHHMH IyTeM
JEMOHCTpAIMH SABIICHUH MPH 00BACHEHHH JISKIIMOHHOTO MaTepHara;

e (QopMHpoBaHHE Yy HHX CaMOCTOSTEIBHOCTH IpPH pELIEHHH 3a1a4, CBS3aHHBIX C
IKCIIEPUMEHTOM.

3apaun:

® Da3BHUTHE Y IIKOJILHHKOB YMEHHH OMUCHIBATE H 00001aTh pe3ynsTaThl HaOJII0IeHHIT;

® Da3sBUTHE YMEHHH HCIONB30BaTh W3MEPHTENbHBIE TPHOOPBI IS HM3YYEHHS (PH3HYECKHX
SIBJICHHUH
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MunucTepcTBo obpa3osaHusa H Hayku Poccuiickoii denepaumn
Y AbAHOBCKHIt TOCY1apCTBEHHDIH YHHBEPCHTET

Dopma

€CTECTBEHHOHAY4YHOH HanpaBJEHHOCTH
«Maunsiii puatex» HikenepHoii mkons «3pe3na»

®- JlononuurensHas obueobpazoparensHas 06iepa3BUBAIOLLAN IPOTPAMMA

® Da3BUTHE YMEHHUH y ydalllUXcs MPEACTAaBIATH Pe3y/IbTaThl U3MEPEHUH ¢ MOMOINBIO Taduuil,
rpaMKOB U BBISBIIATE Ha 9TOH OCHOBE SMIIMPHYECKHE 3aBHCHMOCTH;

® IPUMEHSATh I[IOJIyYEHHBIE 3HAHUA JUId OOBACHEHMs IPUHIMIIOB JEHCTBHS BaXKHEHIIHX
TEXHHYECKHX YCTPOHCTB;

¢ (opmMHEpOBaHHE KOMMYHHKATHBHOM KYJIBTYphl y4alllUXCs W pa3BHTHE yMeHHH paloTel ¢
Pa3IMYHBIMH THIIaMH HH(OpMaIHH.

e BhIpabOTKa ONpeJeNeHHOM TeXHUKH, 4T0O0Bl OBICTPO Y/IaBIHMBATh (DU3HUECKOE COJECpIKAHHE
3a/la4¥ M CIPaBHTHCA C NMPEIIOKEHHBIMH 9K3aMEHAIIHOHHBIMH 38/IJaHHSAMH;

e oOyueHue 00OOILEHHBIM METOJAM PEIIEHHUS BHIYHCIMTENBHBIX, TPa(HUECKHX, KAUYECTBEHHBIX
M DKCIIEPUMEHTAIBHBIX 3a/1a4 KakK JeHCTBEHHOMY CpeiacTBY (GOpMHpOBaHHS (QH3MYECKHX
3HAHUH ¥ y4eOHBIX YMEHHUH.

1.3 Copepxxanue nporpamMmal

Y4eOHblii IJIaH NIPOrpaMMbl

Hassanue TeMEI

KomuuecTBo 4acoB

Bceero

Teopus

IIpaxtnka

®opMBI aTTeCTallHK
(xoHTpOIIS)

Pazpen 1.

Kunemaruka MaTepﬂa.ﬂbHOﬁ TOYKH

[IpsiMonuHueiiHOe paBHOMEPHOE
JBrxkenue. CpenHss CKOpoCTb.

4

2

2

becena, Tecr.

[TpsimonuHeiiHoe
PaBHOYCKOPEHHOE JIBHKEHHE.
I'paduueckoe npeacTaBIeHHE
JABHKCHHSL.

Becena, Tecr.

Koopaunathslii MeTOx,
pelIeHHus 3a/1a4 Ha
NpAMOJIHHEHHOE
PaBHOYCKOPEHHOE JIBHIKEHHE.

Becena, Tecr.

JIBmkeHHE MaTepHATBHOH
TOYKH [0 OKPYHOCTH.
BpamarensHoe aBuxKeHue
TBEPJIOTO Tea.

Becena, Tecr.

Pa3bop BapuaHTOB 3a1aHui
EI'D npouuneix jeT mo pasaeny
KunemaTtnka

Becena, Tect

Pasnen 2. lunamu

Ka

[IpuMeHeHHe 3aKOHOB
JUHAMHUKH K OPSIMOJIMHEHHOMY
JBHIKEHHIO Tella

4

2

becena, Tecr.

Gopma A
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MunmucrepctBo oGpasosanus u Hayku Poccuiickoii denepaumn
Y 1bAHOBCKHH roCy1apCTBEHHbIH YHHBEPCHTET

dopma

®- JlononauTensHas obmeobpazoparenbHan 001Iepa3BHBAIONIAA TPOrpaMMa
€CTECTBCHHOHAYYHOH HanpaBJCHHOCTH
«Manwiii ustex» MHkeHepHoit wKojibl «3Be3/1a»

(MarepHaJIbHOH TOYKH)

[IpuMeHeHHE 3aKOHOB 4 2
JUHAMHKA K KOCMHYECKAM
oJIeTaM

Becena, Tect.

Umnynsc Tena. 3akoH 4 2
COXpaHEHHUs HMITYJIbCa U
MeXaHW4YEeCKON IHeprun

becena, Tecr.

Pa3bop BapuanToB 3anaHuii 2
EI'D npouuisix €T no paszueny
Jlunamuka

Becena, Tecr.

Pazgen 3. MousiekyasipHas pH3HKa H TepPMOAHHAMHKA

10.

YpaBHenune MeHzeeena — 4 2
Knaneiipona. ["a3oBble 3aKOHBI

2

becena, Tect.

18

Y paBHEHHE TEITIOBOTO 4 2
Oamanca. [lepBrlit 3ak0H
TEePMOIUHAMHKH

becena, Tect.

12.

Pa36op BapnaHTOB 3agaHui 2
EI'D npouuisix JET no paszueny
Monexynsipras ¢pu3uka u
TepMOAMHAMHKA

Becena, Tecr.

Pa3znen 4. DaexkTpocraTuka

13,

3akon Kynona. 4 2
HanpsbxeHHOCTB
JJIEKTPHUYECKOTO MOJIs

2

Becena, Tecr.

14.

Pacuer 3HepreTHYECKUX 4 2
XapaKTepUCTHK
ANEKTPOCTATHYECKOTO IOJIL.
Teopema I'aycca

Becena, tecr.

15.

Pazbop BapuanToB 3a1aHui 2
EI'D npomuisix JieT mo pasjeny
DNeKTpoCcTaTHKa

Becena, Tecr.

Pa3nen 5. IlocTosIHHBIH 3/1eKT

pHYecKHiH TO

K

16.

3akon Oma [u1s yJacTKa LIemH. + 2
[TocnenoBarenbHOE H
napajule/IbHOE COEMHEHHE
IPOBO/THHKOB

2

Becena, tecT.

Qopma A
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Mununcrepetso obpazosanns u Hayku Poccuiickoii denepaumu

YbLAHOBCKHIA rOCYAAPCTBEHHbIH YHUBEPCHTET

dopma

®- JlononuuTensHas obueoOpasosaTenbHad 001epa3BHBaOILEas NporpamMma

€CTECTBEHHOHAYYHOI HANpaBIeHHOCTH
«Manbiii dpusTex» MnkeHepHOH MKOb «3Be31a»

17. |3axon Oma [y1st MOJTHOH LENH. 4 2 2 becena, Tecr.
3akonbl Kupxroga

18. |Pacuet nnexTpuuecKHX Lene 2 2 becena, TecT.

19. |Pa3bop RapHaHTORB 3a/1aHUi 2 2 Becena, Tect.
EI'D npouuisix JIeT 1o paszaeiny
[ToCTOSHHBIH EKTPHYECKHN
TOK

Pa3nen 6. MarauTHoe noJie

20. |MarnuTHOe nosne. [IpaBuio - 2 2 becena, Tecr.
OypaBumnka

21. |Cwuna Jlopenua 4 2 2 becena, Tecr.

22. |SIBneHHe 31€KTPOMArHUTHOR 4 2 2 Becena, TecT.
uHaykuud. ITpasuno Jlenna.

23. |SIBneHHe CAaMOMHIYKIIHH. - 2 2 becena, Tect.
WHayKTHBHOCTH

24. |Pa30op BapuaHTOB 3aaHui 2 2 becena, Tecr.
EI'D npolunisix €T o pasjaeny
MarauTHoe noie

Paznen 7. Konebanus

25. |XapaKTepHCTHKH IPY>KHHHOIO 4+ 2 2 Becena, Tecr.
H MaTEeMaTHYECKOI0 MasiTHUKA

26. |DnekTpoMarHUTHEIE KoebaHus 4 2 2 Becena, Tect.

27. |BuIbl COMPOTHBICHUH B LIENH B 2 2 becena, Tect.
NepeMeHHOr o ToKa

28. |Pa3bop BapuaHTOB 3aaHHi 2 2 becena, Tecr.
ET'D npouuneix j€T 1o pasaeny
Konebanus

Pazgen 8. Bosnbl

29. |MexaHHYECKHE BOJHBL 3BYK B 2 2 Becena, Tecr.

30. |['eomerpuueckas ONTHKA. 4 2 2 Bbecena, Tecr.
®opMynia TOHKOH JIMH3BI

31. |BouHOBBIE CBOMCTBA CBETA 4 2 2 Becena, Tecr.
(uaTepbhepeHIHA TudpaKiius)
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Munucreperso ofpaszosanus H Haykd Poccuiickoit deaepaumn
YNbAHOBCKHH rOCYapCTBEHHDIH YHHBEPCHTET

®- JlononxuTensHad obmeobpasoparensHas odlepa3BHBAIOLAA NPOrpaMMa @
€CTECTBCHHOHAYYHON HanpaBleHHOCTH

«Manetit GusTex» WinkenepHoi mkonsl «3se3aa»

Popma

32. |Pa30op BapuaHTOB 3a1aHui 2 2 becena, Tecr.
EI'D npowmuisix JIeT 1o pasaeiny
Bonner
Beero:| 110 46 64

Codepicanue yuebHo20 HIAHA RPOZDAMMDbL

Paznen 1. Kunemaruka MaTepHabHOH TOYKH

[IpsimMosuHeliHOe  paBHOMepHoe  aBmwikeHHe. Cpemnss  cxopocte.  IIpsmonuueiinoe
paBHOYCKOpeHHOe IBrkeHHe. ['padudeckoe mpencrabneHne ABukeHus. KoopauHaTHBIH MeTOx
pellieHHs 3a/a4 Ha MPAMOJIMHEHHOEe paBHOYCKOpPEHHOE JBIKeHHe. [[BH)KeHHe MaTepHalbHOI
TOYKH 0 OKPY)KHOCTH. BpaiarensHoe JBmwkeHde TBepAoro tena. Pazbop BapuaHTOB 3amaHMit
EI'D nponuteix net o pazaeny Kunemaruka

IIpakTHKa: BUKTOPHHA, HHIMBHIyaIbHBIE 3aJaHHs, 1JaOopaTopHbIe pabOTHL

®opma KOHTpOJIA: TecT, Oecena.

Paznen 2. lunaMuka

[TpuMeHeHHe 3aKOHOB JTUHAMMKH K MPSIMOJIMHEHHOMY IBHIKEHHIO Tejla (MaTepHalbHOH TOYKH)
[IpuMeHeHHE 3aKOHOB JMHAMMKH K KOCMHYeCKHM rosieraM. Mmmynsc Tena. 3akoH coXpaHEHUs
HMIyJIbCa H MeXaHHuecKod sHepruu. Pa3bop BapuantoB 3ajnanuii EI'D npoumusix Jsier mo
pazneny Jlunamuka.

IlpakTuka: BUKTOpPHHA, HWHIMBHIyanbHbIE 3adaHus, JabopaTopHble padborel. Popma
KOHTpoJIsi: TecT, Oecena.

Pasnen 3. Mogexkyasipaas Gu3HKa ¥ TePMOAHHAMHKA

Vpasuenne Menneneesa — Kianeiipona. ['a3oBsie 3akonsl. YpaBHeHue TeroBoro GanaHca.
ITepBolit 3akoH TepMoauHaMHUKH. Pa3zbop BapuanToB 3azannii EI'D nponuisix et no pasaeny
MonexynsipHas Gpu3KKa U TEPMOJUHAMHKA

IIpakTHKa: BUKTOPHHA, HHIWBHIYAIbHBIE 3a1aHus, JabopaTopHbie paboTel PopMa KOHTPOJIS:
TecT, Oecena.

Pasnen 4. diekTpocTaTHKa

3akon Kynona. Hanpsi>keHHOCTB 3JIEKTPUYECKOro NoJs. Pacyer sHepreTHYeCKUX XapaKTEpPUCTHK
anexTpocraruyeckoro nosus. Teopema [Maycca. Pa3bop BapuanTor 3amanuiit EI'D nmpomuteix ner
o pazjeny. DIeKTpoCTaTHKA.

IlpakTHKa: BUKTOPHHA, HHIUBH/yaIbHBIE 3alaHus, 1Ja00paToOpHbIE pabOTHL

®opma KOHTpOJIA: TeCT, Oecera.

Paspen 5. [locTosiHHBIH JIeKTPHYECKHI TOK

3axon Oma ans yuactka nend. [locneoBatensHoe U napajulenbHOE COeIHHEHHE TIPOBOJHHKOB.
3akon Oma s monHoit memu. 3akousl Kupxroda. Pacuer snextpuueckux unened. Pasdop
BapHaHTOB 3ananuii EI'D npomueix et no pazaeny [1ocTOSHHBIH 31eKTpHYECKHI TOK.

IlpakTika: BHKTOpWHA, WHIMBHAyaIbHBIE 3anaHus, nabopatopusle pabotel. Popma
KOHTpoOJIs: TecT, Oecena.
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€CTECTBEHHOHAYYHOH HANpaBNCHHOCTH
«Manbrit ustex» MuxenepHoit mxonsl «3se3nan

Pazpnen 6. MarauTHOe noJie

MarautHoe mnone. IlpaBuno OypaBumka. Cuna Jlopenma. SIBneHme 31€KTPOMarHUTHOM
uHayknud. Ilpasuino Jlenna. Senenue camounaykuumu. MHaykTtuBHOCTB. Pa3Gop BapuaHTOB
3aganuii EI'D npomneix ner no pasaeny MarHutHoe mose.

IlpakTuka: BUKTOpPHHA, HHIXBHyalbHbIE 3aJaHus, TabopaTopHbIe pabOoTHL

®opMma KoHTpONA: TecT, Oecena.

Paspnen 7. Konebanus

XapaKTepUCTHKH NPYKHHHOTO X MaTeMaTHYeCKOro MasTHHKA. DJIeKTPOMArHUTHBIE KOIeOaHus
Bunpl conpoTuBieHHil B LienH nepeMeHHoro Toka. Pa3bop BapuanTtos 3amanuit EI'D mpommuisx
net no pasaeny KoneGanus.

IlpakTuka: BHKTOpDHHA, HWHIMBHIyalbHble 3anaHus, JnaboparopHele paboTel. Popma
KOHTPOJIA: TecT, Oecera.

Paznen 8. Boanbl

Mexannueckue BoaHBL 3BYK. ['eomerpudeckas ontuka. Dopmyna TOHKOH JiMH3BL BosHOBEIE
cBoiicTBa cBeTa (MHTepdepennus audpakuus). Pasdop papuanTos 3amanuit EI'D npomusx jet
1o pasaeny BosiHbL

IIpakTHKa: BUKTOPHHA, HHIMBH/yaIbHBIE 3aJaHus, Ta00paTOpHbIe pabOTHL

®opma KoHTpOJIA: TecT, Oecena.

1.4 Ilnanupyemblie pe3yabTaThbI
I[To oxoHYaHUIO yueOHOro rojia CaynaTe/y MKOIbI T0JKHBL:

3HATBH/IIOHHMATDH
® CcMbICJ NOHATHIA: QH3HYECKOE SIBIICHHE, PU3NYECKas BeJIMYHHA, MOJIE)b, IIPUHIIKII, PE30HAHC,
JJIEKTPOMAarHuTHBIE KoJeOaHHs, JIeKTPOMArHUTHOE TOJie, 2JIEKTPOMArHHTHAs BOJIHA, aTOM,
KBaHT, (DOTOH, aTOMHOE S1IPO, AeeKT MACChl, SHEPrHs CBS3H
e CcMbICa (H3HYECKHX BEJIHYHH: D3JIEMEHTAPHBIH JJIEKTPUYECKHH 3apsjl, HanpsKEHHOCTh
3JIEKTPHYECKOTO M0JIs, PasHOCTh NMOTEHIMAIOB, 3JIEKTPOEMKOCTb, SHEPrHs 3IEKTPHYECKOro
oJi, CHJIa JJIEKTPUYECKOr0 TOKA, OJJIEKTPHYECKOE  HAIPSIKEHHE,  3IEKTPHYECKOE
CONPOTHBIIEHHE, NEKTPOJBIKYINAS CHIA, MATHUTHBIH MOTOK, MHAYKIHS MarHHTHOIO IIOJI,
HH/IyKTHBHOCTb, JHEPTHsi MarHHUTHOTO TMOJISI, [IOKA3aTellb IPEIOMIICHHs, ONTHYECKas CHJa
JIHH3BI;
® cMBICT (HM3MYECKHX 3aKOHOB, NMPHHIHIOB H NOCTYJATOB ((DOPMYJIHPOBKA, TIPAHMIIBI
NPUMEHUMOCTH): 3aKOHBl 3aKOH 9JI€KTPOMArHUTHOH WHAYKIIMH, 3aKOHBI OTP@KEHHS |
IPEIOMJICHHUS CBETA, MOCTYJIAThl CIENHAIBHON TEOPHH OTHOCHTEIBHOCTH, 3aKOH CBA3H MAacCChl
W 3HEPIuH, 3aKoHbl GoTtorddexra, moctynatet bopa, 3akoH paTHOaKTHBHOTO pacrajia;
yMeTh
® NPHMEHSATH MOJIy4YeHHbIe 3HAHUA JIf peleHnst Pu3nYecKux 3a1ay;
OIpeesAThL: XapakTep (PM3MYEeCKOro mpolecca 1o rpaduky, tabnuue, hopmye;
[lepeuncnenHble pe3y/ibTaThl, HABBIKH M yMEHHA, (GopMmHpyemble npH H3ydeHun I[IP3,
CIIOCOOCTBYIOT Pa3sBUTHIO CJIEAYIOIIMX pe3yIbTaTOB OCBOEHHS OCHOBHOH 00pa3zoBaTesbHOM
[IPpOrpamMMBl:
® TOTOBHOCTb M CIOCOOHOCTHE K 00pazoBaHHIO, B TOM 4YHCIIE CamM000pa30BaHHIO,
Ha MPOTSHKECHUH BCEH JKU3HH; CO3HATEIBHOE OTHOIIEHHE K HElPephIBHOMY 00pa30BaHHIO
KaK YCIIOBHIO YCIEITHOH Npo(ecCHOHATBHOM H 00IIECTBEHHOM JIeATEIbHOCTH;
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€CTECTBEHHOHAYYHOH HANPABNEHHOCTH l
«Manpiit pustex» HikenepHoit mkonst «3se3nan

YMEHHE CaMOCTOATE/IBHO ONpEeNeNaTh LEeId OEeSTeIbHOCTH M COCTABIATh TLJIAHBI
ACATCIIBHOCTH; CaMOCTOATEILHO OCYLIECTBIATh, KOHTPOJHPOBATh H KOPPEKTHPOBATH
ACATEIIbHOCTD; HCIIOIB30BaTh BCE BO3MOKHBIE PECYPCHI I JOCTHIKEHHS MTOCTABJIEHHBIX
Ueled W pealu3alMd IUIAaHOB JESTENLHOCTH; BHIOHPAaTh YCIEIIHbIE CTpaTerid B
Pa3sIMYHBIX CHUTYaIHsIX;

BIIAJICHHEC HABLIKAMH TIO3HABATENbHOH, yueOHO-HCCIICIOBATENBECKON M NPOEKTHOM
JACATEIbHOCTH, HAaBBIKAMHM paspelleHus npobieM; CcrnocoOHOCTP M TOTOBHOCTH K
CAMOCTOSTEIILHOMY [MOHMCKY METOJOB DCIICHHS NPAKTHYEeCKHX 3a7a4, IPHMEHEHHIO
Pa3IHYHEIX METOOB MO3HAHHS;

C(OPMHPOBAHHOCTE NPEJICTABICHHI O POJM M MECTe (DH3UKH B COBPEMEHHOH Hay4YHOMH
KapTHHE MHPa; OHUMaHKue GH3HYECKOi CYIIHOCTH HAb/II0aeMbIX SBJICHHI; IOHUMAHHE
ponu $pu3NKK B GOPMUPOBAHHH KPYro3opa ¥ (yHKUMOHANEHON IPAMOTHOCTH 4eJIOBEKa
IS pEIICHHs MIPAKTHYECKHX 3a/1a4;

BI/ICHHE  OCHOBONOJArAlOIUMHA  (PU3HYECKHMH IOHATHSAMH, 3aKOHOMEPHOCTSMH,
3aKOHAMH W TCOPHSAMH; YBEPEHHOE TI0JIb30BaHHE (U3UYECKOH TEPMHHOJOIHEH u

CHMBOJIHKOH;

chOpPMHPOBAHHOCTH YMEHHS peliaTh GU3HUIECKHE 3a[a4H,

C)OPMHPOBAHHOCTL CHCTEMBI 3HAHMI 006 OOmMX (HU3MYECKHX 3aKOHOMEPHOCTAX,
3aKOHAaX, TCOPHSX, NPE/ICTABICHUH O NeHCTBUH (QH3HMYECKHX 3aKOHOB.

2. KoMmuieke 0praHH3anHOHHO-IIEarOrHYECKHX YCI0BHIl

2.1 Kanengapuslii y4yeOuslii rpadpux

Ne Tema 3ansTHS Kon-Bo ®opma ®opma koHTponsi | Jlara Hata | [Tpuun
n/m 9acoB 3aHATHSA njasupye | paktuue | Ha
Mas cKas | HM3MeEHe
(uucno, | (umcno, | HHA
Mecsl) | Mecsl) | JaTel
1 |IIpsmonuHeiiHoe 2 |IucranumonH |Becena, Tect
PaBHOMEPHOE JBUKEHHE. as JIeKIUs
CpenHsisi CKOPOCTB.
2 |IIpsmonuueiiHoe 2 |IlpakTHYeckoe | BAKTOpPHHA,
PaBHOMEPHOE JBHYKEHHE. HHIUBH/1yaJIbHBI
CpenHsist CKOpOCTb. € 3a/laHmus,
nabopaTtopHbie
paboTel
3 |IIpsMonuHeitHOE 2 Hucranuuons | Becena, Tecr
PaBHOYCKOpPEHHOE ast ISKIHS
JBIKEHHE.
I'paduyeckoe
Ipe/ICTaBICHHE
JIBHIKEHHSL.
4 |IIpsamonuneiHOE 2 |IIpakTHYecKoe | BAKTOPHHA,
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PaBHOYCKOPEHHOE WH/IHBH/IyaJIbHEI
JIBIKEHHUE. € 3a/1aHu4,
I'padmaeckoe 1abopaTopHbIe
IpeACTaBICHHE paboTEI
JIBUKCHHS.

5 |KoopauHaTHbIH MeTO JucranuuonH | becena, Tect
peLIeHHs 3a/1a4 Ha ast JISKITUs
NpAMOJIMHEHHOE
PaBHOYCKOpPEHHOE
JIBUKCHHE.

6 |KoopaunaTHbIi METOL [IpakTHYeCKOE | BAKTOPHHA,
pelIeHus 3a/1a4 Ha UHIUBHAYaJIbHbI
NPAMOTHHEHHOE € 3aJaHusl,
PaBHOYCKOPEHHOE nabopaTopHble
IBH)KEHHE. paboTsl

7 | /iBuxkeHue JucranuuonH |becena, Tect
MaTepHaIbHON TOYKH 10 ast JIeKLUA
OKPYKHOCTH.

BpamarensHoe
JBH)KEHUE TBEPJIOTO
Tena.

8 | lpmxeHue [IpakTHYecKoe | BAKTOPHHA,
MaTepUaIbHON TOYKH 110 HWHIUBHIYaJIbHbI
OKPYIKHOCTH. e 3a7aHusl,
BpamarenbHoe nabopaTtopHble
JIBHXKEHHE TBEPOIO paboThI
Tena.

9 |Pa3bop BapuaHTOB ITpakTHueckoe | BUKTOPUHA,
3apanuii EI'D npombix HHIUBUIYJIBHBI
JIET IO pa3ieiy € 3aJaHus,
Kunemaruka nabopaTopHbIe

paboThl

10 |IIpumeHeHHe 3aKOHOB Jucranuonn |becena, Tect
JUHAMUKH K ast JIeKIHs
NPAMOTHHEHHOMY
IBIKEHHIO TeJa
(MaTepHATBEHON TOYKH)

11 |IIpumeHeHuE 3aKOHOB [TpakTHUYeCcKOE | BUKTOPHHA,
JMHAMHUKH K UHIUBUYaIbHbI
IPSAMOIUHEHHOMY € 3a/1aHus,
JBHIKEHHUIO Teja naboparopHble

®opma A
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(MaTepHaIbHOM TOYKH)

paboTsl

12 |IIpumMeHeHue 3aKOHOB Jucranuuonn | Becena, Tect
JMHAMUKH K ast JISKLIUs
KOCMHYECKHM I10JIeTaM
13 |IIpuMeHeHUE 3aKOHOB [IpakTHyeckoe | BHKTOpHHA,
JHHAMHKH K HHJIHBUYAJILHEI
KOCMHYECKHM TOJIeTaM € 3a/1aHuA,
nabopaTtopHbie
paboThI
14 |Wmnynsc Tena. 3akoH Jlucranuuonn | Becena, Tect
COXpaHEHHs UMITYJIbCa H ast IeKIus
MEXaHHYECKOH S3HEpPruu
15 |Wmnynsc Tena. 3akon IIpakTudeckoe | BHKTOpHHA,
COXPaHEHHUs HMITYJIbCa H WH/IHBHTYaJIbHEI
MEXaHUYECKOH SHepruu € 3a/laHus,
nabopatopHble
paboTEI
16 |Pa36op BapuanToB IIpakTH4eckoe | BUKTOpHHA,
3aganuil EI'D npormieix HHIMBUJy AJIbHEI
JIET 10 paszieny € 3a/laHuA,
JuHamuka nabopaTopHbIe
paboThI
17 | YpaBHenue MeHnieneeBa Jucrannuonn |Becena, Tect
— Knaneiipona. I'a3oBsie ast JIeKIus
3aKOHbI
18 | YpaBuenne Menneneena IIpakTHYecKOe | BAKTOpHHA,
— Knanetipona. I"'azoBsie HHIHBH/1yaJIbHBI
3aKOHEI € 3a/1aHus,
nabopaTopHbIe
paboThI
19 |YpaBHeHwue TemioBoro Hucranuuonn |Becena, Tect
Oananca. IlepBeiii 3aKoH as JIeKLHs
TEePMOJIMHAMHKH
20 | YpaBHeHHE TEIIOBOrO ITpakTHueckoe | BAKTOpHHAE,
Oananca. IlepBerii 3axkoH HH/IUBHTYaTbHbI
TEPMOIHHAMHUKH € 3a/1aHus,
nabopaTopHbie
paboTsI
21 |Pa3bop BapuanTOB IIpakTHdeckoe | BUKTOpHHA,
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3amanuii EI'D mpomneix HMHIMBHAYaIbHBI
JIeT 10 pa3Jieny € 3a/1aHus,
MonexynspHas Gpu3nKa nabopaTopHbIe
U TepMOJHHAMHKA paboThl
22 |3axon Kymnona. 2 |/lucrannuonH |becena, Tect
HanpsoxenHocTs ast IEKIUs
3IIEKTPUYECKOTO OIS
23 |3akoH Kyiona. 2 |IIpakTHYeckoe | BAKTOPHHA,
HanpsbxeHHocTsb WHIMBHIyaIbHEI
JNEKTPUYECKOTO IOJIs € 3aJaHus,
nabopaTopHble
paboTE!
24 |Pacuer sHEpreTHYECKHX 2 |JlucranuuoHnH |becena, Tect
XapaKTepHCTHK ast IeKIHsl
ANIEKTPOCTATHYECKOTO
nojsi. Teopema ["aycca
25 |Pacuet sHEepreTHYECKHX 2 [IpakTryeckoe | BAKTOPHHA,
XapaKTepUCTHK WH/IHBAYAILHEI
MEKTPOCTATHUECKOTO € 3aJ]aHus,
nons. Teopema ["aycca nabopaTopHbIe
paboTEI
26 |Pa3bop BapuaHTOB 2 |IIpakTHyeckoe | BAKTOPHHA,
sapanuit EI'D mpomuisix WUHIMBUYAIbHBI
JIET 10 pa3ieny e 3a/1aHus,
DnexTpocTaTuka nabopaTopHbIe
paboTsI
27 |3axon OMa a1s yyacTka 2  |HucranuuonH |becena, Tecr
IETIH. asi JIeKIHs
[TocnenoBaTensHOE U
napaJuieabHoe
COeIMHEHHE
MPOBOJAHUKOB
28 |3axon Oma 1y1s1 yyacTka 2 |IIpakTHyeckoe | BAKTOPHHA,
LIETTH. HHIUBUIYAIbHEI
ITocnenoBatensHOe U e 3a/1aHus,
napauienbHoe nabopaTopHble
COeIMHCHHE paboThl
MPOBOIHUKOB
29 |3axon Oma Ui moaHoH 2 Jlucranmuonn | becena, Tect
nenu. 3akonsl Kupxroda ast JIEKIHS

dopma A
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30

3axon OMa 171 oJIHOM

[TpakTHueckoe | BUKTOpHHA,
uenu. 3akonsl Kupxroga HHIABUYAIEHEI
€ 3aJaHus,
nabopaTopHbIe
paboTsl

31 |Pacyer snexTpuyecKux [IpakTHueckoe | BUKTOpHHA,

Lenen HHIUBHIYaIbHEI
€ 3a/JjaHus,
nabopaTopHbie
pabGoThI

32 |Pa36op BapuaHTOB [TpakTHYecKoe | BAKTOPHHA,
3amanui EI'D npomneix WHIMBHYaJIbHBI
JIeT 1o pazjieny € 3aJaHus,
[TocTosiHEBIH nabopaTopHEIe
IEKTPHYECKHI TOK paboTel

33 |MaruuTHOE moue. HMuctanmuons |Becena, recr
IIpaBuio OypaBunka ast JIEKIus

34 |MarsauTHOE TIoJIE. ITpakTHyeckoe | BHKTOpHHA,
[TpaBuno GypaBunka WHUBUIYaIbHEI

€ 3aJaHus,
nabopaTopHbIe
paboThl

35 |Cuna Jlopenna Jucranuuonn |becena, Tect

ast JIEKLIUS
36 |Cuna Jlopenna IIpakTHueckoe | BAKTOpHHA,
WHMBH/TyaTbHBI
€ 3a/1aHus,
nabopaTopHbIe
paboTel

37 |SBnenue Hucranuuonn |becena, rect
JJIEKTPOMAarHUTHOM ast JIeKIus
uHaykuuu. [Ipasuno
Jlenna.

38 |SInenue [IpakTHueckoe | BHKTOpHHA,
JNEKTPOMArHUTHOM HHJIMBH/TyJIbHBI
HHAYKIUH. [TpaBuno € 3aJ1aHus,
Jlenna. nabopaTopHbIe

paboTh

39 |ABnenune Jucranuuonn |becena, Tect
CAMOMHTYKIIHH. ast IeKIus
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HunyxTHBHOCTE
40 |SIBnenue IIpakTHyeckoe | BHKTOpHHA,
CAMOHH/TyKI[HH. HHIUBUYAJIbHBI
WunyxTHBHOCTH € 3aJjaHus,
nabopaTopHbIe
paboTeI
41 |Pa3bop BapuanTos IIpakTuueckoe | BuKTOpHHA,
sananui EI'D npormsix HH/IMBH/1yJIbHBI
JIET 110 pa3jeny € 3a/laHus,
MaruuTHOe nose nabopaTopHbIe
paboThI
42 | XapakTepHCTHKH Hucranumuonn |Becena, Tect
NPY>XKHHHOTO H as JIeKIus
MaTeMaTH4ecKoro
MasTHHKA
43 | XapakTepHCTHKH [IpakTHueckoe | BUKTOpHHA,
IIPYKHHHOTO H UHIHBUIYaJIEHEI
MaTeMaTHYeCKOro € 3a/1aHus,
MasTHHKA nabopaTopHbIe
paboThl
44 | DneKTpOMarHHUTHbIE Jlucrannmonn |Becena, Tect
KosebaHus as JIeKuus
45 | DnexTpoMarHuTHbIE ITpaxTHueckoe | BuKTOpHHA,
KoJieOaHus HHIMBH1yJTEHEI
€ 3a/1aHus,
naboparopHble
paboThI
46 |Bums! conpoTHBIEHMUI B Jucranuuonn |Becena, Tect
LIEIH [IEPEMEHHOT'0 TOKa ast ICKIHs
47 |Bunsl conpoTHBIEHHI B [IpakTH4eckoe | BHKTOpHHA,
LEIH IEPEMEHHOT0 TOKa HHJIMBUYATBHEI
€ 3a/1aHus,
nabopaTopHble
paboTsr
48 |Pa3bop BapuanToB [IpaxTnyeckoe | BUKTOpHHA,
3ananuii EI'D npomwsix HH/IMBHIYaJIbHbI
JIET 10 pasjieny € 3a71aHu4,
Konebanus nabopaTopHbie
padoThI
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49 |MexaHHYECKHE BOJIHEL. 2  |ducranuuonH |becena, Tecr
3BYK ast JIEKIHs

50 |MexaHHYECKHE BOJIHBL. 2 [IpakTHyeckoe | BAKTOPHHA,
3ByK VH/TABH Ty JTbHBI

¢ 3a/laHHus,
nabopaTopHEIE
paboThI

51 |T'eomerpuueckas 2  |HucrannuoHH |becena, Tect
ontuka. Dopmyia ast JIEKIHs
TOHKOH JIMH3BI

52 |T'eomerpuueckas 2 |IlpaxkTuyeckoe | BHKTOPHHA,
ontuka. Popmyna W H/IHBH/1yaJIbHbI
TOHKOH JIMH3BI € 3aJ]aHus,

nabopaTopHEIE
paboThl

53 |Bonnosbie cBOMCTBA 2 JucrannuonH |becena, rect
cBera (MHTEphEepeHIH ast JICKIHs
nudpaxims)

54 |BonHOBBIE CBOHCTBA 2 |IlpakTHyeckoe | BHKTOPHHA,
cBeTa (HHTEphEpEHIIA WH/IUBHU1yaIbHEI
Judpakius) e 3a/1aHus,

nabopaTopHEIE
paboTEI

55 |Pa3bop BapuaHTOB 2 |IIpakTHyeckoe | BAKTOPHHA,
sananuii EI'D mpomuisix HHIMBHTyaIbHEL
JIeT 1o paszieny BosHel € 3aJaHus,

nabopaToOpHBIE
paboThI
Hroro 110

2.2 YcaoBHA peajiH3alldH NPOrpaMMbl

3aHsTHs TpoBOAsATCS Ha Gaze yueOHBIX KopmycoB ®I'BOY BO «Vul'V», kortopas

OCHalIcHa:

1. O6opyn0oBaHHBIMH y4eOHBIMH KaOUHETAMH JUIsl IPOBEICHHUS JIEKIMOHHBIX U TPAKTHIECKHX

3aHsATHIA, oTBevaromuMu npasunaMm Canllun;

B0

. Aynyo- ¥ BUICOTEXHHKOI;
5. JloxanpHO# ceThiO ¢ BbIXoZoM B MHTEpHET;

VueOHBIMA B Y4eOHO-METOJHIECKHMH NOCOOHAMH, MAaTEPHAIIAMH,
KoMmibioTepaMu, HOyTOyKaMH, IIPHHTEPAMH, KCEPOKCAMH;

6. JlabopatopHsM 000pYIOBaHHEM, TTOCYIOH, PACXOAHBIMU MaTepHaiaM:

— Tsepnomep Metonab 701,

®opma A
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— Mukpockon metannorpaduyeckuii Ansramu MET 1C;

—  Ocuumnorpad GPD 73303S, AKUIT 2101/2,

— Ileusr mydensuas SNOL 8.2.1100,

— nmudosaneno-nonuposanbusi cranok [mudg-2MV,

— Ycranoska 1is nuddepennuansaoro anamusa Tepmockan — 2,

—  Mukpockon MBC-10.,

— Cranoxk otpesnoii Cutlam 1.1.,

— Ilpecc nnsa ropsiueit 3anpeccosku Presslam 1.1.,

— Cranok numdoBalibHO-NOIHPOBaNBHEN Masterlam 3.0,

— Mamuna ucneITarenbHas yHUBepcalbHas anekTpomexannyeckas LabTest 6.10.1.10,

— HTII-13.01.6 “UcneiTanue npsMeix rubKUX CTEp)KHEHR Ha ckaTHE

— HTII-13.01.13 “Onpenenenue nporuboB NpH KOCOM u3rube”,

—  Monynenbiii yyeOnbii kommiaeke MYK-TT1 «®u3suka tBepmoro Tenay.

— JleMOHCTpalMOHHEIH KOMILIEKC IPYIIOBOTO MONB30BaHus "Teopus MEXaHU3MOB U MamuH";

- Kommyekt monenei « CTpyKTypHBIH aHaIH3 MalIHH, MEXaHA3MOB M MEXAaTPOHHBIX YCTPOHCTB
TMMO03Mp,

— YcraHoBka U1 MOJIETHPOBaHHs Tporecca hopmoobpazoBanus 3yObEB B CTAHOYHOM
3aleTUICHIH,

— YcraHoBKa Ul JUHAMH4YecKoit Ganancuposku poropa TMM-98-6

— ABTOMaTH3HPOBaHHEIH JlabopaTOpHBIH KoMILIeKe "/leTanu MaiuH-nepeaun’”,

— JleMOHCTpallMOHHEIH KOMILIEKC IPYNIOBOrO M0ab30BaHus "OCHOBEI KOHCTPYHPOBAHHUS H
JeTaaIu Mamun",

Kaznposoe obecneuenne: mporpamMma peanusyeTcs mperojasartensMu kadeapsl OU3HYECKOro
MarepuanoBesieHus U Teopetndeckoit ¢pusuku UnxenepHo-¢pusnyeckoro GakyasTeTa BHICOKHX
TexHonoruit ®I'bOY BO «Vul'V», uMeromux y4eHyio cTeneHb KaHauaara HayK.

2.3 ®opma aTTecTAIHH

OCHOBHBIMH BHIAMH KOHTPOJISL 00YJAIOIIHXCS AB/ISIOTCS TEKYIIHH KOHTPOIb H HTOrOBast
arrecrauus  oOyyarommxcs. Tekymmuil KOHTPOJIb IPOBOJMTCS C IENBIO YCTAHOBJIEHHMS
(pakTHYECKOrO YpOBHSI TEOPETHYECKUX 3HAHHH M MPAKTHYECKUX YMEHMil M HABHIKOB IO TeMaM
obpaszoBaTeNpHOH TpOrpaMMbl W HPOBOAUTCS B (opme: Oecelbl, TeCTa, BHKTOPHHEL,
nabopaTopHO# paboTEL, NIPAKTHYECKOH PabOThl, HHAUBHAYAILHBIX 3a/IaHHUI.

Wrorosas arrecTanuss TPOBOAMTCS C I€NBI0 OIEHKH pPE3yIbTATOB OCBOEHHS
obyyaromumcss  oOpa3oBaTeNbHOM  NPOrpaMMbl,  COOTBETCTBHS ~ 3THX  Pe3yJbTaTOB
NPOTHO3HUPYEMBIM pe3ylIbTaTaM OCBOeHHs 00pa3zoBaTebHON mporpaMMmel. MiTorosas arrecranus
IPOBOAUTCH 110 OKOHYAHHIO 00pa30BaTeIbHOM IporpaMMe U IIPOXOAUT B (JOpMe TECTHPOBAHHS.

2.4. MeToauveckne MaTepHAJIbI
Ilpumep nporpamMm BHKTOpPHH
IIporpamma Nel.

1. OsHakoMmieHHE C TOPHBIMH ITOPOJAMH H MHHEPAJIAMH.
Y4acTHHKaM BHKTOPHMHBI IPEJUIaraeTcs pacCTaBHTh COOTBETCTBHE MeXIy 0OpaslaMH TOPHBIX
NOpOJ M MHMHEPAJIOB W HX Ha3BaHMAMH (Kax/bli oOpasen orneHuBaercs B 5 04koB). Bpems
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BBEITIOJTHEHHUS 15 MHH.
16 o6pasnoB — MakcHMyM 80 04KOB.

1 | Kamennas cons (ramut) — NaCl 17 W3BecTHSIK MIIOTHBIH

2 | Homomut — CaMg(COs), 18 Topd

3 | Amarut — Cas(Cl, F, OH)'(PO4); 19 Acbect (ropHBIi JIEH) -
Mgq(814010)(OH)s

4 | Mupabumut — Na,SO410H,0 20 Bypelii yrons

5 | IlnaBukoBsii mmar (¢mooput) — Cak; 21 [Toneso#t mmat — (Na, K) AlSi3;Og'Ca
(Al;Si,03)

6 ®ochopur — Cas(F, CI)y(PO4)3 22 KameHHBI yroJib

7 | UssectkoBemi mmat (KausuT) — CaCO; 23 ITecuanux

8 lunc nnacturyarteii — CaSO42H,0 24 Kaomun — (H4ALS1,09),

9 AHTpanuT 25 Pakymeunuk — CaCOj;

10 | Hedemnn — NazK(AISiOy) 26 Marnesut — MgCO;3

11 | Crnanen roprouuii 27 Anruaput — CaSOq4

12 | Tanek — Mg(Si4010)' (OH), 28 XKenesnsrit mmar (cujeput) — FeCO;

13 | Mpamop 29 Kapuammt — KCI'MgCly 6H,0

14 | I'panur 30 Ucnanackuii mmar — CaCO;s

15 | MyckoBut — KAl (AlSi3010) (OH),F> 3 Kanwuiinas cons (cuisBun) — KCI

16 | Meprens 32 I'unc — CaS0O42H,0

[Tocne BBHINONHEHUS 3alaHds MPOXOAHT pa300p NMpPaBHIBHBIX OTBETOB II0 KapTOYKaM
COOTBETCTBYIOIUX MHHEPAIOB:

2. O3HAakOMJIEHHE C HEKOTOPHIMH BHIAMH HEOPTaHUYECKHX 3JIEMEHTOB U COCTHHEHHUS.
YYacTHMKAM BUKTOPHHBI [IPE/JIaraeTcs pacro3HaTh MaTepHal (IOJYIPOBOAHUKH, METAILIBI, HX
CIUTaBBI H COEMHEHHs) 10 BHEIIHEMY BUAY (Kaiblil oOpaseln oleHHBAeTCs B 5 OUKOB). Bpems
BoinoHeHus 10 MuH.

TTonydeHne MOACKA3KK B BHJ] KapTOUYKH C Ha3BaHHEM MaTepuasia — MHHYC 5 04koB. 10 obpasiuos
—MakcuMyM 50 OYKOB.

[Tociie BBIOJIHEHHS 3aJaHHS MPOXOAUT pa3dop NMpaBHIIBHBIX OTBETOB 110 KapTOYKaM
COOTBETCTBYIOIIMX 00pa3moB:

3. OnpeneneHue KOIMUECTBA 3BeHEEB B 1enouke (50 oukon). Bpems Bemonnenus 20 MuH.
— VKaKUTe 4UCIIO 3BEHBEB B IIENH «Ha ria3y (ocMoTp B TeyeHue 30 c).

— OmnpeieuTe YKCIIO 3BEHBEB JIBYMS CIIOCOOAaMH: 110 Macce U 110 JUTHHE.

[Tozackaska 1o pacyeTy — MHHYC 25 OUKOB.
Ta xomaHaa, KoTopasi ¢ TOYHOCTEIO 710 S0 MIT. yrajaeT KOJHYECTBO 3BEHBLEB, YIBaHBACT CBOH
OYKH 3a 3TO 3aJaHue.

4. Tonkue Metaymmyeckue mwieHKH (10 oukoB). BpeMs BemonHeHHs 15 MHH.
OmnpenenuTe TOMKHY cliosi MeTamta (Al) Ha MOBEPXHOCTH CTEKIISHHOM MMOUIOXKKH 110 pasHHUIe
Macc CTeKJIa ¢ MeTaIHYecKoM IUeHKo u Oe3 Hee (HeoOXoJuMBIE NaHHBIE IS pacyera
npuiaraiores). OTBeT 1aTh B MUKPOMETPaX, OKPYTJIHTE 10 A€CATHIX.
ITojickaska 1o pacueTy — MHHYC 5 OYKOB.
IToce BBIIOJHEHHWS 3aJaHWs I[POXOMUT pa3bop pacueTa M Kparko ONHMCHIBAETCA
TEXHOJIOTHUECKAs IOC/IEN0BATEILHOCTE (POPMHUPOBAHHS TOHKUX TEPMOBAKYYMHBIM HCIIApEHHEM
C ZIIEMOHCTpalnHei Ha BakyyMHo# yctanoBke BVII-5.
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5. OnpejeneHne MIOTHOCTH HEW3BECTHOrO MaTepHala (10 oukoB). Bpems BbmonHeHus 15
MHH.

— Pacro3HaiiTe MaTepHal 1o BHEIIHEMY BHIY. JIHCTOK ¢ OTBETOM OT/AHTE aCCACTEHTY.
— PaccymMTaTh ILUIOTHOCTH HEH3BECTHOTO MarepHaia W ONpEeNATH THIT BEIIECTBA MO TalIHIe
IUIOTHOCTEH.
[loackaska o pacuery — MHHYC 5 OUKOB.
Ta xoMmaHIa, KOTOpast MIPaBHIBLHO PACIO3HAET MaTepuan Oe3 pacyeTa, y/BaMBacT CBOH OUKH 3a
3TO 3aJaHHE.

Urorosoe Bpemsi: 1 yac 15 MHH.
MaxcuMAaIBHO KOJIHYECTBO 049KoB: 260

Iporpamma Ne2.

1. Vicone3ys Meprsblie crakansl Ha 300 1 Ha 500 M1 HATHTH MAaKCHMAJIEHO TOUHO 400 M7 BOZIBI B
HccseyeMyo eMKocThb. [ocTaBUTE €MKOCTh Ha BECHL 3uas maccy 400 ma Bomsl (p=1 r/mi),
OIIpe/IeUTs Maccy eMKOoCTH. CpaBHUTh NOIYICHHBIH PE3yAbTaT ¢ TCOPETHICCKHUM. Pasnuna A
MOJIy4eHHOTO Pe3y/IbTaT ¢ TEOPETHIECKHM ONPENIEIST KOMHIECTBO OUKOB H YCJIOBHE EPEXO/a K
CclIeIyIOIeMY 3a/1aHHo.

AT Venosue nepexoja Ouku
A<l Hanpsamyio 50
I1<A <5 Pemenue 1 3anaun 40
5<A<10 Pemenue 2 3a1a4 30
A>10 Pemenne 3 3a1a4 20

[IpaBHIBHO pelueHHas 3a1aua npubasiser 10 0UKOB.

Bpems BemmonHeHust 20 MUH.

2. Vcrionb3ys na3ep M CHCTeMY 3epKajl HallTH MECTOIO/IOKEHHE TOICKa3KH JUIS BRITIOTHEHHUS
CIIEIYIOUIETO 3a/1aHus.

[TonoskeHus nazepa GUKCHPOBAHO, IPOU3BOJAUTECSA JIMIIL €r0 BPALICHHE. HarnpaBuTs 1y4 B O/THO
13 0603HAYEHHBIH TTepBOHAYAIBHBIX 5 3epkajl. [Ipoi/isi MHOTOKPAaTHBIE OTPaXCHHA, Iy yKaKET
Mmecto. TOIBKO B OJHOM M3 IIATH MECT yKa3aHa I0/ICKa3Ka, B OCTAJILHBIX HAXOATCA 3a/1a4H,
KOTOpbIE HEOOXOAMMO PELIUTH It IOBTOPHOTO TMOKCKA.

KomuuectBo oukos — 50.

He npaBubHO peluenHas 3anaya — MHHYC 10 04KoB.

Bpems BeinosHeHHs 20 MHH.

3. Tlozats Ha CXEMY, COCTOSIIYIO W3 CHCTEMBI IOCIENOBATENBHO COEAWHCHHBIX PE3UCTOPOB
HeH3BecTHOTO HowmmHaa, BHemHee Hampsbkenwe U = 3 B. C oxHOro u3 pe3suCTOpPOB CHATH
HANpsDKEHHe W T0ZaTh HA KOHTAKThl NUTaHMs IUIATBL. B ciayuae NpaBHIBHO BHIOPaHHOIO
Pe3MCTOpa, CHCTEMA MOACT 3BYKOBOH CHrHAI (CHIHAN PaspellacT MEpexOMHTh K CIEAYIOMEMY
3ajannio). B coyuae oTcyTCTBUS CHrHANA, HEOOXOAMMO NIOBTOPUTH OIBIT. Eciu curnana BHOBb
He Gy/IeT, TO /Ul IIOBTOPA KCIIePHMEHTa HE0OX0IMMO PEIIUTE 3373y .
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KomnyectBo oukoB — 50.
He npaBunbHO pemeHnas 3agada — MUHyC 10 oukos.
Bpewms BemonHeHus 20 MHH.

Wrorosoe Bpems: 1 gac.

MaxkcHMaIBHO KOJIHYeCcTBO 0UKoB: 150

3agauu:
1. OnTHKa
— ToyeuHBIiI HCTOYHHK PACIOJIOKEH BOJIHM3H CHCTEMBI, COCTOSAILIEH M3 IBYX IUIOCKHMX 3€pKajl H

TaK, KaK I10Ka3aHo Ha pucyHKe. CKOJIbKO H300paskeHHH JIacT 3Ta CHCTeMa 3epKan?

»

+

OrtseT: 1.

— Ha pucynke cieBa u300pakeHBI 1Ba IUIOCKMX 3epkana (31 u 32) u jyd, TOPH30OHTAIBHO
najaonmii Ha 3epkano 1. 3epkano 2 MOBOPAaYMBAKOT OTHOCHTENIEHO TOPH30HTAIBHOH OCH,
npoxosiei yepe3 Touky O, Ha yron 15°. UeMy paBeH yrom Mexay dy4yaMH, OTPOKEHHBIMHA OT
3epkaia 1 1 ot 3epkana 27

31

- 0

Orger: 30.
— B mockom 3epkasie 3 nabimonaercs usobpaxenue crpenku C, ria3 Haxoxures B Touke I'. Ha

CKOJIBKO KJIETOK HYKHO CMECTHTh IJ1a3 110 BEPTUKAIH, YTOOBI OIHOCTBIO YBUIETh H300paKeHHE
CTPENKH.
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— CBeT MJET U3 BEIeCTBA ¢ MoKa3aTeleM MpeJIoOMIIeHHs 1 B BaKyyM. [IpeesbHbIi yrol nojHoro
BHYTpeHHEro oTpaxkeHus paseH 30 °. Uemy paseH n?
Ortser: 2.

— Jlyuy cBeTa magaeT Ha IUIOCKYIO IPaHHIly pas3ziena ABYX Cpex, npoxojs u3 cpeasl 1 B cpeny 2.
CKOpOCTb pacipocTpaHeH s cBeTa B cpeze | paBHa 2- 10%M/c, yron npenoMienus 1y4a paBeH
30°, nokasareJib npeaoMiIeHus cpeasl 2 paseH 1,45. Onpenenure cuHyc yria najieHus Iyqa
ceta. OTBET OKPYTJIUTE JIO COTHIX JOJIEH.

Ortgert: 0,48.

2. Cuia Apxumena

— B cocyzme ¢ 3 1 BOIbl B PAaBHOBECHH IUIaBAaeT Telno, 00BEM NOrpyKEHHON YacTH KOTOpOTO
paser 110 cM’. B cocyn monuBaioT emwE 3 1 JKHAKOCTH IUIOTHOCTBIO 1200 Kr/M° z
nepeMemuBaioT uX. Yemy mocie storo Oyzner paBeH 00BEM MOrpyKEHHOH YacTH Tena (B CM %)
NpH IIaBAaHHH B paBHOBeCHH? B 000MX ciiyyasx IjaBarolnee Teao He Kacaercs CTEHOK W JHa
cocyna. O6Ge JKMIKOCTH XOPOIIO CMENIMBAIOTCS, W IPH CMEIIMBAHHM HX CyMMapHbli 00BEM
coxpaHsieTcs.

Otser: 100 e’

Ha maBatoreM B Bojie Telle 06béMom 800 cM® cTouT Ky6uk maccoit 300 r. ITpu stom Teno
TOTPY’KEHO B BOIY IEJIUKOM, a KyGHK Bech HaXOAUTCs HaJl BOJOH. UeMy cTaHEeT paBHBIM 00BEM
NOTPYKEHHOM B BOJLY YacTH TeJia, eClIH CHATh ¢ Hero Kyouk? B oboux ciydyasx mjaBaHHe Tena
aBisgeTcs ycraHoBuBmuMcs. OTBET BbIpasuTe B KyOHUECKHX CAHTHMETpaX H OKPYITIHTE N0
LIEJIOT0 Yuca
Oteer: 500 oM.

— JlepeBsSHHBIH IMap MPUBA3aH HATHIO KO JHY LIIHHIPHYECKOrO COCY/a C IUIOANIBo aHa S =
100 cm”. B COCYJ HAIMBAIOT BOJAY TaK, YTO LIap IOJIHOCTBIO NOrPYXaeTcs B XKHUAKOCTb, HUTH
HATAruBaeTcs. ECIM HATHL Iepepe3aTh, TO 1ap BCIUIBIBET, a YPOBEHb BOJIBI H3MeHHUTCH Ha h =5

cMm. Haiimure cuny HatsikeHus HUTH T.
Ortsert: 5 H.

— Teno maccoit 600 r miaBaer B IIyOOKOM COCY/l€ HA NIOBEPXHOCTH XKHIKOCTH, IIOTPY3UBIINCEH B
Heé Ha 3/4 cBoero 06BéMa. K Tely NpHKIaibIBAOT HANPABIEHHYIO BEPTHKAIBLHO BHU3 cuiy 3 H.
YeMy uepes J0CTATOYHO GOJBIIOE BPeMs MOC/IE ITOrO CTAHET paBeH MOMYJb CHIIbI ApXHMe/a,
JICUCTBYIOILCH Ha Teno?

Ortger: 8 H.

— K Teny, uMeromeMy BHYTPEHHIOIO M'epMETHYHYIO II0JIOCTh, HA HEBECOMO# HEPACTSKUMOH HUTH
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TpUBS3aH CILIOLIHOM mapuk. CreTeMa «Telo + MapuKy MIaBacT B COCYNE ¢ BOJIOM, HE Kacasich
CTEHOK M JHA cocyda. [IMoTHOCTH MarepHana Tela M IIapuka 1,6 r/cm3, 00BEM MOJIOCTH
cocTaBnsieT 3/4 06nEMa Tena, 06bEM mapuka paseH 1/4 obpéma Tena. Kakas 4acTh o0BeMa Telna
MOTpPY’eHa B )KHJIKOCTb?

Ortger: 0,75.

3. DieKTpHYeCKHE LenH
— Cxema IeKTpHueckoil 1eny moxasaHa Ha pucynke. Korna kmod K pa3oMKHYT, H/i€aIbHbIA

ponbT™MeTp mhokaseiBaer 8§ B. Ilpu 3aMKHYTOM KIO4Y€ BONBTMETP IOKA3LIBACT 7 B.
CoNpOTHBIIEHHE BHEIIHEH 1enH pasHo 3,5 Om. HeMy paBHO DJIC ucToyHHKa TOKa?

It

I

Otser: 8 B.

— YeMy paBHO CONPOTHBJICHHE DJIEKTPAYCCKOH LETH, €CIA KaKIbIi M3 PE3UCTOPOB HMEET
conporusienue 1 Om?

I

Otset: 1 OM.

— TIATh OJMHAKOBBIX PE3HCTOPOB C CONpPOTHBJIeHHEM I = 1 OM COCJIMHEHBI B SJICKTPHHICCKYIO
Ilemb, CXeMa KOTopoil mpeicrasieHa Ha pucynke. I1o ydacTky AB Tteuét Tok | = 4 A. Kakoe
HANpSDKEHHE TTOKA3IBAET HIeabHbli BOTLTMETD?

Otger: 6 B.

— MeTauinuecKas TPOBOJIOKA compoTHBieHHeM 16 OM H30THYTa B BHJAE OKpPYXHOCTH C
mnamerpoM AB. Bropyro kiemmy C MOXHO JBHMraTh BJOIE OKPYKHOCTH (c coxpaHEeHHEM
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dopma

snekTpuueckoro kontakra). Knemmy C coBmemaiorT ¢ Toukoi D Ha okpyxHocTd. Uemy npu
9TOM CTAHOBHTCS PABHO 3JIEKTPHUECKOE CONPOTUBIEHUE MEKIY KIEMMaMHu?

OrtseT: 3 OM.

— Jlamnouka JI1 umeer compotuBieHue R, a namnouka JI2 umeer conporupineHue 2R. Dtu
JIAMITOYKH TTOAKITIOYAIOT IBYMs pasHbIMH criocobamu, u300pakEHHBIME Ha pucyHkax 1 u 2. Bo
CKOJIBKO pa3 OTJIHYAIOTCS MOLIHOCTH, BBLIEIISIOLIHECS B jamioudke JI1 B mepBoM U BO BTOPOM
ciyqae?

® ®

U=10B
U=10B
Ortger: 9.
CuHcok JuTeparypbl
1. Mskumes, [ennaguii  SxoBneBnu. @Pusmka. 11 kmace :  yueObHHK  ans

00meo0pa3oBaTeIbHBIX OpraHu3aiuii : 6a3oBelif M yrayOn. ypoBHH / Mskumes ['eHnammii
Slkomnesuu, B. b. byxorues, B. M. Uapyrun ; nox pex. H. A. [lapdentoeBoii. - 7-e m3n.,
nepepad. - Mockea : IIpoceemenune, 2019. - 432 c.

2. Msikumies, Iennaauii  SkomneBny. @usuka. 10 kmace :  yueOHHK  Juis
obmeobpa3oBaTenbHBIX OpraHu3anuid : 0a3oBblii M yriny6n. ypoBHu / Mskumes I'eHHanui
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