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du3uka B IKCIepUMeHTax 9 KJace
TlosicHUTEIBLHASA 3aIMCKA

Pe3yabraramMmu 00yueHus ABJIAIOTCSH:

JIMYHOCTHBIE
c(OpMUPOBAHHOCTh TO3HABATEIBHBIX HMHTEPECOB U TBOPYECKUX CIIOCOOHOCTEH y4alluxcs;
CaMOCTOSITENILHOCTh B MPUOOPETCHUN HOBBIX 3HAHUH U MTPAKTHYCCKUX YMEHUH.

MeETalpeAMETHBIC
OBJIaJICHUE HaBBIKAMU CaMOCTOSITEILHOTO IPUOOPETEHHsI HOBBIX 3HAHUMN, OpraHu3anus yueoOHou
MIPAKTUYECKOW U TBOPUECKOM JAEATEIBHOCTH; OLIEHKH PE3YJIbTATOB CBOEH JIESITEILHOCTH;
dbopMupoBaHUe yMEHUI NepepadbaThIBaTh U MPEABABIATH MOTYYCHHYIO HHPOpPMAIIHIO B 00pa3HOi,
CUMBOJIMYECKOU (popmax.

o0111e mpeIMEeTHbBIS
YMEHHSI IPOBOIUTH HAOTIOACHMSI, IUTAHUPOBATH U BHITIOTHATH 3KCTIEPUMEHTHI, 00padaThIBaTh
pe3yJbTaThl U3MEPEHUH, IPEACTABIAThH PE3YyIbTaThl H3MEPEHUI C TOMOIIbIO Ta0HIL, TPa(UKOB U
dbopMyI1, OOHAPYKUBATh 3aBUCUMOCTH MEXYy (PHU3NICCKUMU BEITMUYNHAMU, OOBSICHATH MOJTyICHHBIC
pe3ynbTaThl U JENATh BHIBOJIbI;

YaCTHO MPEIMETHBIE
MOHMMAaHHUE M CIOCOOHOCTh OOBSICHATH Takue (PU3NYECKUE SBICHUS, KaK KOJIeOaHWs] HUTSHOTO U
NPY>KUHHOTO MAasITHUKOB, OXJIQXIACHHE >KHIKOCTH TMPU HCIAPEHUHU, HArpeBaHUE IPOBOIHUKOB
3JIEKTPUYECKUM TOKOM, BO3HMKHOBEHUE JIMHEHYATOrO CIEKTpa HU3JIYyYCHHs; YMEHHUS HU3MEPATH
paccrosiHue, TMPOMEXYTOK BpPEMEHH, MacCy, CHJIy TeMIlepaTypy, BIAXHOCTh BO3/yXa,
JNEKTPUYECKOE CONMPOTHUBIICHHUE, HANpPSHKEHUE, CUIYy TOKa, (JOKYCHOE pacCTOsHUE coOuparolen
JIUH3BI, ONTUYECKYIO CHIIY JIMH3BI;, BJIQJICHHE IKCIIEPUMEHTAJIbHBIMU METOJaMHU HCCIEIOBaHUS B
MIPOLIECCE CAMOCTOSITENIbHOTO M3YYEHHUs 3aBUCUMOCTH YJUIMHEHUS MPYKUHBI OT HPHIOKEHHOU
CHUJIBbI, CHJIBI TPEHHS CKOJBXKEHHUS OT CHUJIbI HOPMAJIbHOTO JaBJEHUs, CHIIbI ApXuMena oT oO0bema
BBITECHEHHOI BOJIbI, IEPHO/Ia KOJeOaHHU MasiTHUKA OT €ro JJIMHBI, CUJIbl TOKA Ha Y4acTKe IeH OT
HaIPsKEHUSL.

[Iporpamma Kypca mnpenycMaTpUBaeT YTEHUE YCTAHOBOYHBIX JEKUHUWA, MHCTPYKTaX IO
TEXHUKE O€30MacHOCTH, TMpOBEJACHUE JAaObOpaTOPHBIX pabOT B  YCJIOBHUSX  CHEIUAIBHO
000pyI0BaHHOTO KaOMHETa, IPOEKTHI.

OcHoBHbIE (hopMBI M MeTOABI PadOTHI

MeToapl opranu3aluy U OCYLIECTBIICHUS 3aHATHN

1. IlepuenTUBHBIN aKIEHT:

a) CIIOBECHbIE METO/IbI (pacckas, Oecesia, HHCTPYKTaXK, YTEHUE CIIPaBOYHOM JINTEpaTyphl);

0) HarIsAgHbIE METO/BI (AEMOHCTPAllUU MYJIbTUMEIUUHBIX TPEe3eHTALU, poTorpadun);

B) MPaKTHYECKUE METOJIbI (YIpaXXHEHHUS, 3a/1a4H).

2. 'HocTHyeckuil acreKT:

a) WITIOCTPATUBHO- OOBACHUTEIBHBIC METO/IBI;

0) penpoIyKTUBHBIE METO/IBI,

B) MPOOJIEMHBIE METO/IbI (METOABI MPOOIEMHOTO U3TI0KEHHUS) TAeTCA YacTh TOTOBOTO 3HAHUS;

I') 3BpUCTUYECKHE (UACTUYHO-TIONCKOBBIE) OOJIBIIIAasi BO3MOKHOCTH BbIOOpa BapHAHTOB;

1) ICCIIEI0BATENbCKHUE — IETU CaMH OTKPBIBAIOT U UCCIIEIYIOT 3HAHUS.

3. Jlornueckwuii aCeKT:
a) UHAYKTUBHBIC METOJIbI, 1€ TYKTUBHbIE METOIbI;
0) KOHKpeTHble M aOCTpaKTHbIE METOJbl, CHUHTE3 U aHalIu3, CpaBHEHHE, O00oOIIeHHeE,
abcTparupoBaHue, KilacCupUKalus, CHCTeMaTu3anus, T.. MeTO/Ibl KaK MBICIUTEIbHbBIE ONIepaIH.
MeTopl CTUMYTUPOBAHUS U MOTHUBALIUU J€SITETbHOCTH

MeTobl CTUMYJIMPOBAHUS MOTUBA MHTEPECa K 3aHIATUSM:

MO03HABaTeNbHbIE 33aJaul, y4eOHbIe TUCKYCCHH, ONOpa Ha HEOXKHUJAHHOCTb, CO3JaHHE CHUTYalllH
HOBM3HBI, CUTYaIlMH1 FApaHTUPOBAHHOTO ycrexa u T. 1.
MeToapl CTUMYJIMPOBAHUS MOTHUBOB JI0JITa, CO3HATEIIbHOCTH, OTBETCTBEHHOCTH, HACTOMYHMBOCTH:
yOexenue, TpeboBaHue, IpUyYeHHe, YIPaXXHEHUE, TOOIIPEHHE.



TemaTnueckuii miian

No HaumenoBanue pasnena KonnuectBo yacoB
BCETO Teopus PAKTHKA
1 | Beeneuue 4 2 2
2 | MexaHUYECKHE SIBJICHUS 13 3 10
3 | TemoBbIc SIBJICHUS 5 1 4
4 | DaeKTpUYECKUE SIBJICHHS 7 2 5
5 | OnTuyeckue siBIEHUS 5 1 4
Bcero 34 9 25
Conep:xanue
Ne/rema | Conep:xanue Buabl BHeypouHOit DopMbI
NeTeJIbHOCTH
BBenenue
1.1 Cucrtema eIMHHII, IOHATHE O MPSIMBIX 1 [To3naBaTenpHas Pacckas, 6ecena
KOCBEHHBIX NU3MEPCHHSIX NEATENBHOCTD
2.2 [IpaBuna onpeneneHus aOCOMOTHBIX U [To3naBaTenpHas Pacckas, 6ecena
OTHOCHUTEIIbHBIX OTPEITHOCTEH JEATEIbHOCTD
3.3 Onpeodenenue yenvl Oelenus KAl U Tpynosas CamocrosiTenbHas padboTa
UHCIPYMEHMAIbHOU NOZPEeUHOCMU (IpOU3BOICTBEHHAS) B Iapax
npubopos JEATEIEHOCTD
4.4 H3yuenue npasun nonvzosanus Tpynosas [TpakTHdeckoe 3aHsATHE
UWMaH2EHYUPKYIeM U MUKPOMEMPOM (POM3BOICTBEHHAS )
JICSITEIbHOCTD
Mexanuyeckue siBJICHHUS
51 Macca, IOTHOCTb. Ilo3naBareabHas Becena
JeSATEIILHOCTD
6.2 Onpeodenenue niomHocmu ewecmaa Tpynoast CamocrosiTenbHasi padboTta
ROCPEOCMEOM UMAH2EHYUPKYJIS U (MpOM3BOICTBEHHAS ) B Iapax
MexXHUYeCKUx 6ecoe. ACATCIIBHOCTD
7.3 Cwuta ynpyrocTtu, cusia TpeHuUs [To3naBaTenbHas Paccka3s, Gecena
JeSITeNbHOCTD
8.4 Hsmepenue sxcecmrocmu npyscursl Tpynosas CamocrostensHast pabora
(TIpon3BOICTBEHHAN ) B Mapax
JIeSITEILHOCTD
9.5 HUccnedosanue 3agucumocmu cuivl Tpynosas Hccnenosatenbckas
YAPY20CmU, 603HUKAIOWE 8 NPYJICUHE, (MpOM3BOICTBEHHAS ) pabora
om cmenetu 0eghopmayu NPY#CUHbL ACATEIIbHOCTh
10.6 Onpeodenenue kosppuyuenma mpenus na | Tpynosas [IpakTHyeckoe 3aHsTHE,
mpubomempe (TIpown3BOICTBEHHAN ) camocTosTenpHas paboTra
ACATCIBHOCTD B ITapax
11.7 Hccneoosanue 3aeucumocmu cusivl TpynoBas HccnenoBarenbckas
mpenus om Culbl HOpMAaLbHO20 Oaénenus | (IPOU3BOJCTBEHHAS) paboTa, caMOCTOsTeIbHAS
JeATeIbHOCTh paboTa B mapax




12.8 Cuna Apxumena [lo3HaBaTenbHast becena
JeSITeNIbHOCTD
13.9 Hsmepenue svimankusaroujeti cuibl TpynoBas Hccnenosatenbckas
(mpou3BOACTBEHHA) pabota, caMmocTOsITeNIbHAS
JIeATETLHOCTh paboTa B mapax
14.10 Haxnonnas minockocts, k03 dunmeHt Ilo3naBarenbHas becena, npakTuueckoe
MOJIE3HOTO AeUCTBUSA. M3yuenue JeSITeNIbHOCTD 3aHSTHC
O8udICeHUs Mend NO HAKTOHHOU Tpynosas
NIIOCKOCMU, onpedeleHue ee (IpOM3BOCTBEHHA )
K03 uyuenma nonezno2o 0elcmausl ACATEIIBHOCTD
15.11 Koneb6arensnoe neuxenue. [lepuon [lo3HaBarenbHast Pacckas, becena
Kojie0aHui, yacToTa. JeSITeNIbHOCTD
16.12 Hccneoosanue 3asucumocmu nepuooa u Tpynosas HccnenoBarensckas
yacmomul Koaebanuii mamemamuyeckozo | (MPOU3BOACTBEHHAS) pabota, caMoCTOoSTEIbHAS
MASAMHUKA Om dm,mbz HUmu JCATCIBbHOCTH pa60Ta B ITapax
17.13 IIposepka ¢popmynv Tpynosas Pab6ota B rpymmax
YeHmpocmpemMumenbHo CUbl (MpOM3BOICTBEHHAS )
JeSTeIbHOCTh
TenoBble sABJICHUSA
18.1 Temmnepatypa. H3yuenue npasun ITo3naBarenapHas becena, pabota co
NOJIb308AHUSL HCUOKOCHHBIM JIeATEIIbHOCTD CIIPaBOYHOM JIUTEPATYPOH
mepmMoMempoM. Tpynosast
(mpon3BoICTBEHHA)
JIeSTEILHOCTD
19.2 Hccneoosanue 3asucumocmu ckopocmu TpynoBast HccnenoBarenbekas
OCMbI8AHUs. Meld O PA3HOCMU (IpOU3BOICTBEHHAS) pabora
memnepamyp ¢ oKpycaroujeli cpedou. ACATCIIBHOCTD
20.3 CoBpeMeEHHbIE METOBI U3MEPEHUS Ilo3HaBaTenbHast becena,
yI[GJ'II:HOfI TEIIJIOEMKOCTH BEIIIECTBA. IEATEIIBPHOCTh HCCIICAOBATCIILCKAA
pabora, pabora c
JIOTIOJTHUTEIBHOM
JUTEpaTypou
21.4 Bunaxxnocts. U3yuenue npasun [To3naBaTenbHas becena, mpakTuueckoe
NONb308AHUSL NCUXPOMEMPOM. JeSITeNbHOCTD 3aHSTHC
Tpynosas
(pon3BOICTBEHHA)
JeATeIbHOCTh
22.5 Hcnonvzosanue kanopumempuieckozo TpynoBas TBopueckas pabora,
cnocoba uzmepenus yoenbHoll (POM3BOICTBEHHAS ) caMocCTosTeIbHAs paboTa
menioemkocmu eeujecmed 0Jisi 00abuio2o | AEATENbHOCTh B apax
yucia 0opazyos
DJleKTpuYecKHe siBJIeHUs!
23.1 Cuna Toka, Hanpsokenue. HMccrnedosanue | Ilo3HaBarenbHas HccnenoBaTenbekas
3a8UCUMOCTMU CUTILL MOKA, 803HUKAOWjeli | eSATEIbHOCTh paboTa, caMOCTOATENIbHAS
8 NPOBOOHUKE, OM HANPAICEHUS HA Tpynosas pabota B mapax
KOHYAX NpoBOOHUKA. (pon3BOACTBEHHAS)
JIeATeIbHOCTh
24.2 Conporusnenue. Onpedenenue yoenvruozo | Ilo3naBaTenbHas [IpakTHyeckoe 3aHsTHE,
conpomuenieHus npo8oOHUKA. JeSITeIbHOCTD Oecena
Tpynosas
(TIpown3BOICTBEHHA)

ACATCIIbPHOCTD




25.3 MormtHocts. Onpedenenue [To3naBaTenbHas [MpakTuyeckoe 3aHsTHE,
conpomueneHus u MOWHOCMU, JeSITeTbHOCTD CJIOBECHBIH
nompe0O.aeMoll 2N1eKmpuiecKoll Tpynosast
AAMNOYKOU (mpou3BOACTBEHHAS)

JACATCIBbHOCTD

26.4 Bunel coenunennii. Oxcnepumenmanvras | Ilo3naBarenbHast [IpakTHyeckoe 3aHsTHE,
npoeepra npasuia OJist NEKMpPUYECKO20 JeSITeIIbHOCTD Oecena
HAanpA©CceHUs: NPU NOC1e008aMeNbHOM Tpynosas
coeduneHul 08yX NPOBOOHUKOS. (IpOM3BOJCTBEHHAS)

JESATEIbHOCTD

27.5 DKkcnepumenmanvhas npogepka npasuia | Tpynopas [MpakTuueckas paboTa,
OJ151 CUIbL MOKA NPU NAPATLIETIbHOM (MpOM3BO/ICTBEHHAS ) Oecena
COeOUHEHUU O8YX NPOBOOHUKOB ACATENBHOCTD

28.6 [IpuHuun neficTBUst U3MEPUTEITBHBIX [To3naBaTenbHas CamocrositenpHas padborta
npubopoB JeSITeIIbHOCTD

29.7 DneKTpoOe30nacTHOCTh MPHU paboTe ¢ Tpynosas [TpoekTHas AESITEILHOCTD
AJIEKTPOU3MEPHUTEIBHBIMH TPUOOpPAMHU (IpOM3BOICTBEHHAS )

JESATEeTbHOCTD
OnrTuyeckue siBJICHUS
30.1 Bunbl mun3. M3mepenue onmuyeckotl [To3naBaTenpHas [TpakTHdeckoe 3aHATHE
CUTbL TUH3B. JeSITeTbHOCTD
31.2 ®dopmyna TOHKOH JUH3bL. OnpeoeneHue [To3naBaTenpHas Becena, mpakTrueckoe
¢okycnoeo paccmosanus coouparoweu JeSTeIbHOCTh 3aHSTHE
JIUH3bL MEMOOOM NAPAIAKCA
32.3 Onpeoenenue ygenuyeHus TUH3bL. Tpynosast CamocrositenbHast pabota
(mpon3BOACTBEHHAS)
JeSATEeIbHOCTD

33.4 Crnextp. Buas! ciekTpos. Ilo3HaBaTenbHast becena, pacckas
JeSITeTbHOCTD

34.5 Habnioodenue cnekmpos: cniowHulXx, Tpynosas Becena, camocTosiTenbHAS
JIUHEUHamulX U NO2NIOUJeHUSL. (MpOM3BO/ICTBEHHAS ) pabora

ACATCIbHOCTD




Coaepixanue Kypca
1.BBenenue (4 1)
CucreMa enuHULL, U3MEpPEeHHE (HU3HMUECKUX BEIIMYNH; MOHSATUE O IPSIMBIX U KOCBEHHBIX
U3MEpEHUSX; TPaBUiIa U3MEPEHUS U BBIYMCIICHUS; TIPaBUiia IeUCTBUS HaJ MPUOINKEHHBIMU
YHCIIaMU; TIPaBUJIa ONIPEICTICHIS a0COMIOTHBIX U OTHOCHTEIBHBIX MOTPEITHOCTEH; METOABI yueTa
MOTPEIIHOCTE
Jlabopamopnvle pabomul
1.Omnpenenenue LEHbI IeIeHUs IIKaIbl U HHCTPYMEHTAIbHON NOTPELIHOCTH TPUOOPOB (JIMHEHKH,
MEH3YpPKH, YacOB)
2.M3ydenue npaBuil MOJIb30BAHUS IITAHTCHIIUPKYJIEM U MUKPOMETPOM.
2.Mexanudeckue siBjieHus (13 4)
Macca, mI0THOCTb, CHJIa YIIPYTOCTH, CUJIa TPEHUS, edopMalius, )KeCTKOCTh, IIEPUO]T KoJIeOaHuH,
4acToTa, cuja Apxumesia, HAaKJIOHHAs TUIOCKOCTb, KOG (GUIIUEHT MOJIe3HOT0 JeHCTBHS;
Kosie0aTeIbHOE IBIKEHUE, TAPMOHUYECKHE KOJICOaHNs.
Jlabopamopuwvie pabomol
1.Onpenenenune MIOTHOCTH BEIIECTBA OCPEACTBOM IITAHTCHIIMPKYJIS U TEXHUYECKUX BECOB.
2./3mepeHune BhITAJIKUBAIOIIEH CHUJIBI.
3.M3mepeHue KeCTKOCTH NMPY>KUHBI.
4.VlccnenoBaHnre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEICHH
neGopMaluu NPy KUHEI.
5.Pupenencnue xodddunmerTa TpeHus Ha TpHOOMETpeE.
6. ccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CUJIbI HOPMAJIBHOTO JIABJICHUS.
7.WccnenoBanue 3aBUCUMOCTH NIEPUOJA U YACTOTHI KOJIeOAaHUI MaTeMaTHYeCKOro MasTHUKA OT
JUTHHBI HATH.
8. M3yueHue IBMKEHUS IO HAKJIIOHHOM TUIOCKOCTH, oTpeeNieHue ee KodddullmeHTa mojae3Horo
JICUCTBUA.
9. IIpoBepka GhopMyIIbl HIEHTPOCTPEMHUTENBHOM CHJIBL.
TemnoBble siBjaenus (5)
Temnepartypa. [Iprumepsl pa3andHbIX 3HaYEHUN TEMIIEPATYPhl B IPUPOJIE U TEXHUKE.
Temnepatyphble mkanbl. COBpeMEHHbBIE METO/Ib U3MEPEHUSI YACIbHON TEIJIOEMKOCTH BEIIECTRA.
BnaxHocTh. 3HaueHne BIAXXHOCTH B )KMBOM MPUPOJIE U TEXHUKE.
Jlabopamopuwvie pabomul
1.M3ydeHue npaBuil noJIb30BaHUSA KUJKOCTHBIM TEPMOMETPOM.
2.MccnenoBanre 3aBUCUMOCTH CKOPOCTH OCTBIBAaHUS TEJa OT Pa3HOCTH TEMIIEPATYyp C
OKpYKaroIlEeH Cpeiou.
3. U3yuenue mpaBujI MOJIb30BaHUS TICUXPOMETPOM.
4.VIicnionb30BaHUE KATOPUMETPHUUECKOTO CII0c00a U3MepeHusl yIeIbHON TeIIOEMKOCTH BElIecTBa
TSt OOJIBIIIOTO YKciia 00pa3IloB.
dunexktpuyeckue sijaeHus (7 4)
Cwuia Toka, HanpsHKEHUE, CONPOTHRICHUE. [IpuHIMT TeHCTBHUS H3MEPUTEIHHBIX TPHOOPOB:
aMIiepMeTpa, BOJIbTMETPA, OMMETPA; MOITHOCTb, BU/Ibl COCTMHEHUSI.
Jlabopamopuwvie pabomul
1.Onpenenenune yaenbHOro COMPOTUBIEHUS TPOBOIHUKA.
2.0mnpeneneHne CONPOTUBICHUS U MOIIHOCTH, TOTPEOIIEMON ANEKTPUUYECKON JTaMIIOUKOH.
3.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIEH B TPOBOJIHUKE, OT HAIIPSKEHUS Ha
KOHIIaX TTPOBOTHUKA.
4.OKkcnepruMeHTallbHas MPOBEPKA MPaBUIIA JJIsl SJEKTPUUYECKOTO HAIIPSKEHUS TIPU
MOCJIEIOBATEILHOM COSITMHEHNE JIBYX MPOBOTHUKOB.
5. DKcriepuMeHTaIbHask TPOBEPKa MpaBUIIA JIJIsl CUJIbI TOKA P MapajljieIbHOM COEAMHEHHUE IBYX
MIPOBOJTHUKOB.
OnTuveckue siBjeHus (5 4)

Toukas iuH3a, coOMparoIas JUH3a, pacCeUBAIOIIas JIMH3a, ONTHYCCKUH IEHTP JIMH3BI, (hopMyJia
TOHKOM JIMH3bI, ONITHYECKas CHJIa JTUH3bI, (OKYCHOE paccTosiHue JuH3bl. CriekTp. Busl cCrieKTpoB
Jlabopamoprvie pabomoi



1.MI3MepeHue onTH4eCcKOM CUITbI JIMH3BL.
2.0npenenenue GOKYCHOTO PACCTOSIHUSI COOMPAIONIEH JIMH3bI METOIOM TapajijiaKca.

3. Onpenenenre yBeInYeHMs JTIyTIbI.
4. HabmroieH1e CTIEKTPOB: CIUIONIHBIX, JIMHEWYATHIX U MOTJIOIICHHUS.
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