[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

GV0: Haymosa Hatanus AreqiPFRFC TEPC TB() TIPOCBEILIEHU S POCCUVICKOUN ®EJIEPALINU

ﬁzfgkggc;b%%%{g%ﬂgﬁl&? 5 CYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICILIEI0 00pa30BaHus
§ SN %EE\; VIAPCTBEHHBIV YHUBEPCUTET ITPOCBEIIEHW S »

YHWUKanbHbI NPOrpaMMHbIi knis:

605279dade034bff679172803dasEFQG¥HAPCTBEHHBI YHUBEPCUTET IIPOCBELLEHN)

Kad)ezma d)VHHaMeHTaHBHOfI d)I/IBI/IKI/I 1N HAHOTCXHOJIOT'UHU
(HammeHoBaHUe Kadeaphl)

YTBEPXIEH
Ha 3acelaHuu Kadeapsl
[Ipotokoi ot «11» mapta 2025 1., Nel 1

7 ,?
3aB. kadeapoit /é/}/ [Xomnuna C.A.]

®OH/I
OLIEHOYHBIX CPEJCTB

M0 AUCIUILINHE (MOAYJIIO)
HIkoabHBIN (HU3HMYECKUI DKCIIEPUMEHT

Hamnpasnenue noarorosku: 44.03.05
[Tenarorunyeckoe oOpa3oBaHue

(¢ n1ByMd IpodUISIMHU ITOATOTOBKH )

[Tpoduns: Puzuka u uHdopMaruka

MockBa
2025



Conepxanue

I.HGPC‘ICHB KOMl'IeTeHHI/Iﬁ C YKa3aHHUCM OTAIIOB HUX q)OpMI/IpOBaHI/IH B IIPpOLCCCC OCBOCHUA

00PA30BATEITEHOM TTPOTPAMMDBL. . . .. e .eteentteeentteenteeeeneeenneeeaneeeanseeeaneeanneeennnen 3
2. Onucanue noka3areseil 1 KpUTeprueB OIICHUBAHUS KOMIIETEHIIMN HA Pa3IMUHbIX dTarnax
nX (hOPMHUPOBAHWSI, OTTMICAHUE TITKAT OTICHUBAHI . . ..« vveuveeseneeneeneensenneaneennannennenes 3

3. KoHTposibHBIC 3aJaHHsS WM HHBIC MaTepHallbl, HEOOXOIUMBIC JUIS OICHKH 3HAHWH,
YMCHHM, HaBBIKOB ® (WJIH) OIbBITA JIECATEIBHOCTH, XapaKTCPU3YIOIIMX  ATAaIlbl
(dbopMHpOBaHHS KOMITETSHITHH B IPOIIEcCe OCBOSHUS 00pa30BaTeILHOM MTPOTPAMMEL. ... . .. 7
4. MeTouvecKre MaTepraibl, ONIPEISISFOIINE TPOISAYPhl OIICHUBAHUS 3HAHWNA, YMCHHUH,
HABBIKOB W (WJIM) OIBITA JEATEIBHOCTH, XapaKTCPU3YIOIIMX dTambl (OPMUPOBAHUS
Y 11 (510 £ 1107 1 D 18



1.IlepedyeHp KOMOETEHIINI C YKa3aHUEM 3TANoB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS
06pa30BATENBLHOM IPOrPAMMEI

Oransl GOpMHUPOBAHUS
1.PaboTa Ha y4eOHBIX 3aHITHSIIX
2.CamocTosTenbHas pabota

Koz u HauMeHOBaHHE KOMITETEHIIMI

VK-1. CriocobeH oOCymIeCTBISATh MOUCK, KPUTHUECKUH
aHAIM3 W CUHTE3 MH(OpMAIUU, TPUMEHSATh CHCTEMHBIN
MOAXOJ IJIsl PEIICHUsI TOCTABJICHHBIX 3a/au.

IIK-1. Cmnoocoben  ocBauBaTb M HCIOJB30BATh
TEOPETUYECKUE 3HAHUSA W TMPAKTUYCCKUE YMCHHS U
HaBBIKM B TMPEAMETHOM OOJacTH TP  PEIICHUH
poecCHOHATLHBIX 3a]1a4.

1.PaboTa Ha yueOHBIX 3aHATHUAX
2.CamocrosTensHas pabora

2. Onucanue NoKa3areyie U KpUTEPUEB OLICHUBAHUS KOMIICTCHIIMIA HA Pa3JIMYHbIX 3TaIax
2
uX (OpMUPOBAHUS, OMMCAHUE IIKAJT OLEHUBAHUS

OuenuBa | YpoBeHb Orarsl Onucanue nokasaresnei Kpurepun | Ilkana
emble | copmup | GpopmHpoBa OLIGHUBAH | OLICHHWBaH
KOMIIETE | OBaHHOC HUS ust ust
HITUH TH
VK-1 [Toporos | 1.Pabota Ha | 3HaeT: KOHIEIIINK, TEOPUH, 3aKOHBI U | Ompockl, | [lkana
BIN y4eOHBIX MeTO/bl y4eOHOW NEesATEeTbHOCTH IpH | MPOBEpKa | OLEHUBAH
3aHATHSIX pabote c (bu3NYeCKUM | TOMAITHH | Us
2.Camocrtost | o6opynoBaHMEM KaOuWHeTa (U3UKHU | X 3aJaHUM, | ONIPOCOB,
TEeJIbHAS npu W3yYeHUH MEXaHUKH, | TECTUPOBA | IKaja
pabota MOJIEKYJISIPHOM bu3uKwy, HUE, OLIEHUBaH
AJIEKTPOIMHAMUKH, KBAaHTOBOH | Tpe3eHTall | us
(U3UKH; OCHOBHBIE METO/bI PELIeHUs Ui, JOMAaIlIHU
AKCIIEPUMEHTAIIBHBIX 3aja4 no | maboparop | X
¢dusuke. Hasl 3aJlaHuH,
Ymeer:  npuUMeHSATh — KOHIENIWH, | pabora | mKama
TEOPHH, 3aKOHBI U METO/bl B yueOHOI OLIEHUBaH
NesATeIbHOCTH  Tpu  pabore ¢ ust
¢buznyecKkuM o0opy0BaHUEM TECTHPOBA
kaOuHeTa (U3MKK TNpU  HUIyYEHUU HUS,
MEXaHUKH, MOJIEKYJISIPHON (HU3HKH, IIKana
ANIEKTPOMHAMUKH, KBaHTOBOM OILIEHUBaH
(U3UKH; OCHOBHBIE METO/bI PELIeHUS ust
AKCIEPUMEHTATHHBIX 3amad 1o Mpe3eHTall
¢busuke. WU, IIKaza
OILIEHUBaH
ust
nmabopaTo
pHOH
paboTHI

1 v
YKasblBaeTcs MHGOPMaLMsA B COOTBETCTBUM C YTBEPKAEeHHOM P,

2 v
YKa3sblBaeTcs MHGOPMaLMA B COOTBETCTBUM C YTBEPKAeHHOM P,



[Iponsun | 1.PaGoTa Ha | 3HaeT: KOHIEMIINK, TEOPHH, 3aKOHBI U | Ompocel, | [lkama
YThI y4eOHBIX METOABl y4eOHOW NEesATeTbHOCTH TPH | MPOBEpKa | OLCHUBAH
3aHATHUAX pabote c (Gbu3MYeCcKUM | OMALIHU | U
2.Camocrost | obopynoBaHueM KaOuWHeTa (HU3UKHU | X 3aJaHUM, | ONIPOCOB,
TeJIbHAs pu U3yYEHUH MEXaHUKH, | TECTUPOBA | LIKaja
pabora MOJICKYJISIPHOM busukw, HUE, OLICHUBAH
IEKTPOAUHAMUKH, KBAHTOBOH | Mpe3eHTall | us
(U3UKH; OCHOBHBIE METO/bI PEIICHHS Ui, JOMAIIHU
9KCIEPUMEHTAIbHBIX 3a1a4 no | yaboparop | x
¢busuke. Has 3aJaHuH,
VYMmeer:  npuMeHATh — KOHLeENUuu, | paboTa, | LIKana
TEOPHH, 3aKOHBI U METO/bl B YUeOHOH | MpakTU4ec | OIeHUBAH
JesITelNbHOCTH  Ipu  pabore ¢ Kas us
buznIecKkuM 000pYyZOBaHUEM | TIOATOTOBK | TECTHPOBA
KabuHera (U3MKM TpU  H3YyYEHHUH a HUS,
MEXaHUKH, MOJIEKYIISIPHON (PH3HKH, IIKasna
JIEKTPOAMHAMUKH, KBaHTOBOH OLIEHUBaH
(U3MKH; OCHOBHBIE METOMBI PEIICHHS ust
HKCIEPUMEHTATBHBIX 3amad o Ipe3eHTall
busuke. WU, IIKaJia
Bnaneer: OTIBITOM peanu3anum OLICHUBaH
KOHIIENUUH, TEOpUl, 3aKOHOB U us
METOJIOB B Y4E€OHOW J1eATENbHOCTH nabopato
npu pabore c (hU3UIECKUM pHO#I
o0opynoBaHueM KaOMHETa (PU3UKU paboThl,
npu U3y4YeHUH MEXaHHKH, IKana
MOJIEKYJISIPHOM bu3uKwy, OLIEHUBaH
JIEKTPOJMHAMUKH, KBaHTOBOM us
(U3MKN; OCHOBHBIE METO/bBI PEIICHUS paKkTHye
HKCHEPUMEHTATbHBIX 3a1a4 o CKOM
¢buzuke. IIOATOTOB
KU
I1K-1 [Toporos | 1.PabGota Ha | 3HaeT: Meronbl U TexHosoruu | Ompocel, | Illkana
BIN y4eOHBIX MeIarOrmIecKon MIOJICPKKH W | TIpOBEpKa | OLIEHUBaH
3aHATUSX. CONPOBOXKACHUS  OOydYarloUIMXCcs B | JAOMAIIHU | U
2.Camocros | mporecce JOCTMDKEHUS | X 3aJlaHuH, | OIIPOCOB,
TEJbHAS METaNpeIMETHBIX, TMPEIMETHBIX | | TECTHPOBA | IIKaia
pabora. JMYHOCTHBIX PE3yJbTaTOB OOy4eHUs HUE, OLIEHUBaH
¢usuke B paboTe ¢ OO0OpYAOBAaHHWEM | MPE3CHTAIl | s
KabuHera (U3MKM TIpU  U3YYEHHUH Ui, JOMAIlIHU
MEXaHUKH, MOJIEKYISIPHOH (HU3UKH, | Jaboparop | X
JIEKTPOMHAMUKH, KBaHTOBOH Hast 3aJlaHuH,
¢bu3uKy. pabota | mkana
VYMmeer:  NPUMEHATH  METOABl U OLIEHUBaH
TEXHOJIOTHH TMeTarOrMIECKON ust
MOJIICPIKKH u COIIPOBOKIACHUS TECTHPOBA
00yJaronmxcst B rporiecce HUS,
JOCTHKEHUS MeTarpeIMeTHBIX, IIKana
IIPEIMETHBIX u JIMYHOCTHBIX OLICHUBAH




pe3yiapTaToB 00yueHus (U3UKE B us
pabote c¢ obOopynoBaHMeM KaOHWHETa pe3eHTaIl
GU3MKM TP HU3YYCHUH MEXaHUKH, Uy, 1IKaga
MOJICKYJISIPHOM busukw, OILICHUBAH
ANEKTPOAUHAMUKH, KBaHTOBOM ust
¢buzuKu. nabopato
pHOM
paboThI
[IponBun | 1.PaGota Ha | 3naer: wmetompl ®  TexHojoruu | Ompocsl, | [lkama
YTBIT y4eOHBIX MeJarorn4ecKom MO IICPKKU U | TIpOBEepKa | OICHUBAH
3aHATUAX CONPOBOXACHUS  OOydYaloIIUXCS B | JOMAIIHU | U
2.CamocTos | mpoiiecce JIOCTHDKCHUS | X 3aJJaHUM, | OIPOCOB,
TebHas METanpeaMETHBIX, MPEIMETHBIX U | TECTHpOBA | IIKasa
pabora JUYHOCTHBIX PE3YJbTaTOB OO0y4YCHUS HUE, OLICHUBAH
¢usuke B pabore ¢ oOOpyIOBaHHEM | MpE3EHTAI] | s
kabuHeTta (U3UKK TIpU  HUIyYCHUU U, JOMAITHU
MEXaHWKH, MOJEKyIsipHoUH ¢usuku, | maboparop | X
3IIEKTPOAVHAMUKH, KBaHTOBOM Hast 3aJIaHuM,
(bu3ukH. pabora, | mkana
YMeeT: NOpPUMEHSATh  METOJbI U | MPAKTUYEC | OIICHUBAH
TEXHOJIOTHH MeAaroruyecKou Kast ust
MTOJIJICPIKKH " COIIPOBOXICHHS | TIOJITOTOBK | TECTUPOBA
oOyJaromuxcs B nporecce a HUS,
JOCTHKCHUS METanpeMETHBIX, IKana
MPEeIMETHBIX u JTUYHOCTHBIX OLICHHUBaH
pe3ynbraToB 00ydeHus (QU3MKe B us
pabote c¢ obopyaoBaHueM KaOWHeETa Mpe3eHTall
GU3MKN TIPU  HM3YYCHHH MEXaHHKH, WU, IIKaza
MOJIEKYJISIPHOM buzukw, OLICHHUBaH
ANEKTPOTHHAMUKH, KBaHTOBOM ust
¢bu3uKu. nabopaTo
Brnaneer: ONBITOM  TIPUMEHEHUS pHOM
METOJIOB u TEXHOJIOTHA paboThl,
MearornIecKom IO IICPIKKA " IKana
COMPOBOXKACHUSI  OOydYalOIIUXCS B OLICHHUBaH
nporecce TOCTHKEHUS ust
METanpeIMETHBIX, TMPEJAMETHBIX | MIPaKTHYC
JTUYHOCTHBIX PE3YNIbTaTOB OO0y4YEHUS CKOit
¢usuke B paboTe ¢ 00OpyAOBaHUEM MOATOTOB
KabuHera (U3MKM TIpU  U3YYEHHUH KH
MEXaHWKH, MOJICKYJIApHOU (DH3HKH,
ANEKTPOAUHAMUKH, KBaHTOBOM
(bu3uKH.
Omnucanue mKaa OneHUBaHUS
[MIkxana OLCHMBAHMA OIIPOCOB
Kputepuu onenuBanus MaxkcumanbHOe




KOJIMUECTBO 0aJIOB

YcBoeHne Marepuaia, IpeayCMOTPEHHOTO IPOrpaMMOn 2
YMeHue BBITONHATH 3aJJaHus, IPEAYCMOTPEHHBIE TPOrPpaMMOi 2
V3yuenue nureparypsl, IpeayCMOTPEHHOU IPOrpaMMOM 2
N3yuenne yueOnort muteparype, UHTEPHET — pecypcos, 2

IIPEAYCMOTPEHHBIX IPOrPAMMON

YMeHne  caMoCTOSITeNIbHO  (pOpMYIHpOBaTh  BBIBOABI IO 2
po0JieMaM, IpeyCMOTPEHHBIM NIPOrpaMMON

Y CTHBIN OTBET CTYJICHTA 3aCUMTHIBACTCS, €CJIM OH HaOpall He MeHee 3 0alioB.

[ITkana oueHMBaHUs MPE3CHTALUN

Kpurepuu onienuBanus MakcumanbHOE
KOJINYECTBO OaJIIOB
CooTtBercTBHE TpeOOBaHUAM, IPEABSIBIIEMBIM K 2

0hOPMIICHHUIO TTPE3CHTAIIHT

CooTBeTcTBHE BBIOPaHHON TEMAaTUKE MCCIeI0OBAHUS 2
OTpakeHue OCHOBHBIX HJIEH B COJIEP’KaHUU UCCIIEJOBAHUS 2
YMeHue JIOTH4ecKy ¥ rpaMOTHO MPEICTaBIATh PE3EHTALUIO 2
CootBeTcTBHE 00BbEMA IPE3EHTALUN 2
[IIxana OLI€CHHWBAHUA JOMAITHETO 3aaHUA
Kpurtepuun onennBanus MaxkcumanbsHOe
KOJINYECTBO OaJIIOB
Onucanus nencTBus npubopoB 2
Onucanue TEXHUYECKHX XapaKTePUCTUK NPUOOPOB 2
OnucaHue dKCIepUMEHTAbHON YCTAaHOBKH 2
Onucanune GU3NYecKoro IKCIepuMeHTa 2
Onucanue  mpeanojaraeéMblX  pe3yJbTaToB  (PU3HMUECKOTO 2
HKCIIEPUMEHTA
[IIxana OLNCHHMBAHUS TCCTHUPOBAHUSI
Kpurepun oniennBanus MaxkcumanbHOE
KOJINYeCTBO OaJIJIOB
3HaHue cosiep)KaHusl yueOHOro Marepuana 2
YMeHNe IPUMEHSTh 3HaHUs B 3HAKOMOM CUTYalluH 2
YMeHNE IPUMEHSTh 3HaHUs B U3MEHEHHON CUTYalluU 2
YMeHNe IPUMEHSTh 3HaHNs B HE3HAKOMOMW CUTYaIlHU 2
YMeHHe penaTh 3aJJa4M UCCIIEJOBATENbCKOTO XapaKkTepa 2
[IIkana oneHnBaHus 1aOOPaTOPHON PabOTHI
Kputepun onennBanus MaxkcumanbHOe
KOJINYECTBO OAJIJIOB
DopMynHpoOBaHKE TEMbI J1a00pPaTOPHOI pabOTHI 5
DopmMynupoBaHHe 1NN J1a00paToOpHOM paboThI 5)




OnpenenieHre CpeicTB U3MEPEHUN U MaTEPUAIOB 5
Brimonnenue nabopaTopHoii paboThl B COOTBETCTBHHU C TOPSIIKOM 5)
BBITNIOJTHEHUS

DopMyaupoBaHUE BbIBOJIA 5)

IIIkana OLCHUBAHUA HpaKTI/I‘-IeCKOﬁ IO ATOTOBKHA
Kpurtepuu onenuBanus baer

BBICOKAsl aKTUBHOCTh Ha TNPAKTHYECKOH TOJATOTOBKE, BBIIIOJHEHO 5
JOCTAaTOYHOE KOJMYECTBO JICMOHCTPALMOHHBIX OSKCIHEPUMEHTOB U
(GpOHTANBHBIX  JTAOOPATOPHBIX  pabOT, OTYETHI COOTBETCTBYIOIIUM
o0pazoM OGOpPMIICHBI, JaHO MPAaBHWIBHOE OOBSICHEHHE MPOBEIACHHBIM
OIIBITAM
CpelHsisE AaKTHBHOCTh Ha IPAKTHYECKOW IOATOTOBKE, BBITOIHEHO 2
JOCTaTOYHOE KOJMYECTBO JIEMOHCTPAIIMOHHBIX JKCIICPUMEHTOB U
(bpOHTATBHBIX JIAOOPATOPHBIX PA0OT, HE BCE OTUETHI COOTBETCTBYIOIIUM
oOpazoM oQOpMIICHBI, JaHO TMPaBUIbHOEC OOBSCHEHHE HE BCEM
MIPOBE/ICHHBIM OITBITAM

HHM3Kasi AaKTUBHOCTb Ha IIPAKTUYECKOW IOATOTOBKE, BBIIOJIHEHbI 0
HEJIOCTaTOYHOE KOJIMYECTBO JIEMOHCTPALIMOHHBIX JKCIEPUMEHTOB U
(pOHTANTBHBIX JTAOOPATOPHBIX PabOT, HE BCE OTUETHI COOTBETCTBYIOIIUM
oOpazom odopMIIeHBI, HE [aHO MPaBWIbHOE OOBSICHEHHE BCEM
MPOBEJICHHBIM OMbITAM

3. KouTpoJsibHbIE 3a7aHUs WM WHBIE MaTepHayibl, HEOOXOJIUMBIC IJIi OIEHKU 3HAHUMH,
YMEHHM, HaBBIKOB U (WJU) ONbITa JCATENBHOCTH, XapaKTepU3YIOUIUX  ATallbl
(hopMUpOBaHUS KOMIIETCHIIUHN B MPOIECCE OCBOCHUS 00pa30BaTEILHON MPOTrpaMMBbl

Tekymunii KOHTPOJIb

VYK-1. CrnocobeH ocCyIecTBIsATh MOUCK, KPUTUYECKHM aHalW3 M CUHTE3 HHGOpMAIINH,
MPUMEHSTh CUCTEMHBIN TOIXOT /IS PEIICHUS] TTIOCTABICHHBIX 3a71a4.

3HaeT: KOHIIEMIIUU, TEOPHH, 3aKOHBI W METOJbl Y4eOHOW NeATeNbHOCTH mpu paboTe C
bu3ndeckuM 000pyI0BaHUEeM KaOMHEeTa (PM3UKU MPU N3YUEHUN MEXAHUKH, MOJIEKYIISIPHON
GU3UKH, DIEKTPOAMHAMUKHA, KBAHTOBOW (DM3MKU; OCHOBHBIE METOMABI  PEUICHUS
AKCIIEPUMEHTAIBLHBIX 33/1a4 110 (PU3HKE.

3aganus, HeoOXoauMmble i oleHuBaHus cdopmupoBanHoctd YK-1 Ha moporoBom
YPOBHE

[lepeuens Tem ompoca Mo AUCIUTIIINHE
1. Cucrtema snekTpocHaOKeHHs KaOUHeTa (PU3UKH.
2. [Nacnopt xabuHeTa HU3HUKY.



3. Kypuai o TexHuke 0€30MacHOCTH.

4. THCTpYKTax 10 TEXHHUKE 0€30MMacCHOCTH B KaOWHETE (DU3HKH.

3amaHusi, HEOOXOAMMEBIE NJisi OlleHWBaHUs chopmupoBaHHOCTH YK-1 Ha mpoaBHHYTOM
YpPOBHE

[lepeuens TeM onpoca Mo AUCLUUIIIIMHE

1. Cucrembl XpaHeHus 1a60paTOPHOTO 000PYI0BaHUS 11O (HUBHKE.

2. CucteMbl XpaHEHUs IEMOHCTPALIMOHHOTO 000pyA0BaHuUs MO (pHU3HUKE.

3. O6opynoBanue 00IIeTO Ha3HAYEHUsT KaOuHeTa (PU3UKH.

4. CucteMa ocBellleHus1 KaOuHeTa (HU3HUKH.

5. Cucrema BoiocHaOXkeHUS KaOMHETa (DU3HUKH.

6. Cucrema xpaHeHuss 000pyIOBaHUS sl MPOBEICHUS Pa0OT (PU3MIECKOTO MPAKTHKYMA.

YMeeT: NpUMEHSTh KOHIEMINH, TEOPUH, 3aKOHBI M1 METOJIbl B YUEOHOH NIEeITEIHPHOCTH MPHU
paboTe ¢ (Qu3HYECKUM O0OpYyJOBaHHEM KaOWHETa (PU3MKKA TPH H3YYEHUH MEXaHHKH,
MOJICKYJISIPHON (PU3HUKH, DJIEKTPOAWHAMHMKH, KBAHTOBOM (DU3WKH; OCHOBHBIC METOJbI
pelieHus SKCIePUMEHTAIBHBIX 3a/1a4 10 (DU3HUKE.

3amanus, HeoOXoAMMBbIE JUIsl olleHuBaHUs cdopmupoBaHHOCTH YK-1 Ha moporoBom
YpOBHE

Ilepeuenb TeM Npe3eHTAlMN IO TUCHUIUIMHE
1. Kommiekt o6opyaoBanus «MexaHukay.
2. Kommiekt o6opynoBanus «MonekymsipHas Gpuznkay.

3aganus, HEOOXOaUMbIE JJi1 OUEHUBaHUS cpopmupoBaHHOCTH YK-1 Ha mpoaBuHyTOM
YpOBHE

Ilepeuens Tem npe3eHTauy Mo AUCHUILIAHE
Komrekt 060pynoBanust « IEKTPUUYECTBO - 1».
KommuiekT 060pynoBanust « IAEKTPUUECTBO -2».
KommuiekT 060pynoBanust « JJAEKTPUUECTBO - 3».
KommekT o6opynoBanust «OnTHKa.

Kommnekt o6opynoBanust «KBantoBast puzmkay.

oW E

Binaneer: omplToM peanu3alvd KOHIEIMIHWM, TEOpUM, 3aKOHOB M METOJOB B Yy4deOHOMU
JesTeNbHOCTH MpuU padore ¢ (GU3HUECKUM 000pyIoBaHMEM KaOuHeTa (U3UKU MpU
M3YYEHUU MEXaHUKH, MOJIEKYJISIpHOW (PU3UKH, DJIEKTPOJAMHAMHMKH, KBAHTOBOW (PU3HKWU;
OCHOBHBIE€ METO/IbI PEILICHUS SKCIIEPUMEHTAIbHBIX 3a/1a4 10 (U3HKE.

3ananus, HeoOXoAuMble A oneHuBaHus copmupoBanHoctH YK-1 Ha mpoaBuHyTOM
YPOBHE



[lepeuens TeM Mpe3eHTAIN 110 TUCIUTIIIHE

1. Kommiekt o6opynoBanus «I 1A nabopatopus».

2. Kommnekt o6opynoBanus «EI'D nmadoparopusi».

3. KoMIuIeKkT 1aT4nKoB 71 i3MEPEeHUs (PU3MIECKUX BETHMUNH.

[1IK-1. CnocobeH ocBamBaThb M HCIIOJIB30BATh TEOPETUUYECKUE 3HAHUS M INPAKTUUECKHUE
YMEHHMsI 1 HaBBIKM B IPEIMETHON 00JaCTH MPH pEIIeHUH TPO(HEeCCHOHATBHBIX 3aa4.
3HaeT: METOJbl M TEXHOJOTMU NEeAarormuyecKod MOJAEPXKKH M  COINPOBOKICHUS
oOyJaronuxcsi B MpOLECCe AOCTUKEHUS METANpPEAMETHBIX, MPEIMETHBIX U JUYHOCTHBIX
pe3ynbTaToB 00yueHHs (¢u3uke B pabore ¢ 00opyAoBaHHEeM KaOuHeTa (U3UKH TPU
U3YYEHUU MEXaHUKHU, MOJIEKYJIIPHON (PU3HUKH, JIEKTPOAUHAMUKY, KBAHTOBOU (PU3UKH.

3amanus, HeoOXxoaumbie Uit oneHuBaHus chopmupoBaHHocTH [IK-1 Ha moporoBom
YpOBHE

IIepedeHb TECTOBBIX 3a1aHUH 10 JUCLIUIIIIMHE
1. K KaKou cucreme AIEKTPOU3MEPUTEIIBHBIX pudopoB OTHOCATCS
JEMOHCTPALlMOHHBIE AMIIEPMETPHI U BOJIBTMETPHI C TaJIbBAHOMETpaMu?

A. DOnektpoamHamuueckas. b. OnektpomarautHas. B. Onekrpocrtatmyeckas. I
Marnutosnexkrpuyeckas. /. BubpaunonHnas.

2. Ha mikane 1eMOHCTpallMOHHOTO BOJIBTMETpa MMeeTcsi o0o3HaueHue - L. Ha kakoe
TpebOBaHME K IKCIUTyaTaluu MPUOOpa OHO yKa3bIBaeT?

A. Hcnonbp30BaTh TOJBKO B BEPTHKAJIbHOM MOJ0KEHUU. b. MICOab30BaTh TOJNBKO MO
YIJIOM K ITIOBEPXHOCTH cTosa. B. Mcnosb30BaTh BAAIM OT CHJIBHBIX MATHUTHBIX moJien. [
Hcnonb30BaTh 111 U3MEpPEHUs] HANpsDKEHUs nepemeHHoro toka. Jl. Mcnombs3oBarh 1is
M3MEPEHUS MMOCTOSIHHOTO TOKA.

3. DrexTpopacnpeie/UTEeIbHBIA IMUT B KaOWHETe (U3UKH CIYXKUAT JJIs1 CHaOKECHUS
pabouyux MECT ydaluxcsl AJIEKTpHueckoi sHeprueil. Kakoe HampspkeHHE MOJBEEHO OT
AJIEKTPOIIUTA HA pabouee MECTO yJaIuxcsi?

A.45B. b.5B. B.12B.T.24B. JI. 42 B.

4. Tlpu coCTaBIICHUU JJICKTPUUECKHUX LENEH MOJBb3YIOTCA 3JEKTPUUECKUMH MPOBOJAMU C
3aKPBITBIMU M OTKPBITHIMH KOHTakTamMu. [Ipu kKakoM 3HAYEHUM HAINPSKEHUSI OMyCKaeTCs
HCMOJIb30BAaHUE OTKPBHITHIX KOHTAKTOB?

A.45B. b.12B.B.24 B. I'.36 B. /I. 42 B.

5. HazoBuTe BBIMPSAMHUTEIBHOE YCTPOWCTBO, KOTOPOE HEOOXOJAMMO HCHOJIb30BaTh IPHU
JEMOHCTPALIUU OIBITA C TIOJIYITPOBOAHUKOBBIM AUOIOM?
A.BC4-12. b. B-24 M. B. B. BY-4. I'. «IIpaktuxkym». J{. UDOIIII-1.

3ananus, HeoOxoaumble Ay oneHuBaHus copmupoBanHoctu [IK-1 Ha mponBuHyTOM
YpOBHE



IIepedyeHb TECTOBBIX 3a/IaHUM 10 JUCLUIIIINHE
1. HazoBuTe cpeau mpeicTaBiICHHBIX HIKE BEHIECTB 3allpPEIICHHbIE K MCIOJIb30BAaHUIO B
(hu3nIecKOM KaOHHeTe.

A. Meansiii kyniopoc. b. [ToBapennas coinb. B. @enondraneun. I'. Ddup. 1. Cruprt.

2. Cpeay HIDKENEPEUYUCICHHBIX MPUOOPOB HA30BUTE NpuUOOp JUIsl JIEMOHCTpPAIUH
CBOOOJIHOTO MaICHHUS TEIl.

A. Crpobockon. b, Tpyoka Hstorona. B. Tapenka Bakyymuas. ['. Humunap c
oTBepCTUsAMHU. [[. MaHOMETP OTKPBITHIN.

3. B ¢usnueckom kabuHeTe MPEenBABISIOTCS OMpECICHHbIE TPeOOBaHUS K pabouemy
MECTYy ydaluxcs, KOTOpbIe 00s3aTEIbHO OTMEUAIOTCS B Tacmoprte kabuHeTa. JlomomHuTe
HEJIOCTAIOIME TAHHBIE.

A. PaccTostHue OT nepBoOil apThl 4O KIIACCHOM JOCKH -2,5 M.

b. PaccTosiHue oT 3aHEN CTEHBI 10 TTOCAEAHEN napThl- HE MeHee 0,65 M.

B. PaccrosiHue mexay psaaMu napt .

I'. PaccTosiHue OT Hapy>KHOU CTEHBI /10 IEPBOTO PsiJa MapT

J1. PaccTosiHre OT BHYTpEHHEN CTEHBI 10 TPETHETO psAla NapT
4. YCTpONCTBO 3allIUTHOTO OTKJIIOUEHHUS PACCUYUTAHO HA 3HAUYEHHE HOMUHAIBHOTO TOKa
cpabatbiBanusa 10 MA. Cpeau mNepeqyuCICHHBIX HA30BUTE MPUYMHY MPUHATUS TaKOTO
3HAYEHUS TOKA.

A. BpiOpano mnpousBosibHO. b. BosHmkaer «HeoTmyckarommi Tok». B. Bbi3biBaer
YyBCTBUTEIIBHOCTh OpraHu3Ma K JJIEKTPUYECKOMY TOKY, HO HE TMPUYUHSET Bpeaa
310pOBbIO0 4YenoBeKa. I'. He BBI3BIBAET 4yBCTBUTEIBHOCTH OPraHU3Ma K JJIEKTPUUECKOMY
TOKYy M HE NOpUYMHAECT Bpena 310poBbio uenoBeka. JI. Cpemu otrBeroB A-IT Her
MPaBUJILHOTO.
5. Ipunoxenue 5 IlpaBun 6e3onacHOCTH Tpyna AJjid KaOUHETOB (Jlaboparopuil) (u3MKu
00111€00pa30BaTEIbHBIX  IIKOJ  COJCPNKHUT TEepeYeHb TNEPEBSI30YHBIX CPEACTB U
MEIUKAMEHTOB ([Jis amnTeyku). B TpUBEACHHOM CIIMCKE HA30BUTE CPEACTBO, HE
COJZIepIKallleecs B IIEpEYHe.

A. Ilepekuch Bonopona. b. XKryr. B. Hamateipasiii cnupt. I'. lnpun. /. Banumgon.

YMeer: TpUMEHSATh METOABl W TEXHOJOTUW  TEJAarorudeckor  MOJACPKKH U
COTIPOBOXKICHHSI OOYUYAIOIIUXCS B MPOIIECCE JTOCTUKEHUS METANPEAMETHBIX, MPEIMETHBIX
U JIMYHOCTHBIX DPE3yJIbTaTOB 00yueHus (usmke B padbore ¢ oOopymoBaHueM KaOWHETa
(Y3UKY PU U3yYEHUH MEXaHHUKH, MOJICKYJIIPHOW (DM3UKH, SJICKTPOIMHAMHUKY, KBAHTOBOU
(bu3UKH.

3aganus, HeoOXxomumbie st oneHuBaHus copmupoBanHoctu I[IK-1 Ha moporoBom
YPOBHE.

HpHMep JOMAIIHETO 3aAaHus 110 JUCHUITIINHE

Hcnonw3ys puc. 1, BBINOJIHUTE CIECYIOMINE 3aJaHHUS.



3anummTe: HazBaHuWEe NpUOOpa, €ro HazHaueHHe (V11 U3MEPEHUs Kakol (Qu3ndyecKon
BEJIMYMHBI TPUMEHSETCs); TMpeaesbl HW3MEpeHUil; IleHa JAeleHHs IIKajdl mpudopa;
a0COJIIOTHYIO MOTPEUIHOCTh OTCUETA.

Puc. 1

3aganus, HEOOXOauUMBbIe i oueHuBaHUs cpopmupoBaHHocTH [IK-1 Ha mpoaBUHYTOM
YpOBHE

[Tpumep nabopaTopHoit pabOTHI MO AUCIUILIAHE

I/ISY‘IGHI/IC raJiIbBAaHOMCTPOB IIOCTOSAHHOI'O TOKA OT ACMOHCTPAIIMOHHBIX aMIICPMCTPpa U
BOJBTMCTpPA

|. Iloocomoska k nabopamopnoil pabome

[IpounTath O TrambBaHOMETpPax IIOCTOSHHOIO TOKa K aMIlepMETPy M BOJBTMETPY

JE€MOHCTPALMOHHBIM:

1. JleMOHCTpanMOHHBIA SKCIEPUMEHT MO (Qu3uke B cpenHerd mkone. Y.1. MexaHuka,
MOJIeKyJIsipHas (u3KKa, OCHOBBI 3ekTpoauHaMuku. [log pea. A.A.Ilokposckoro. M3m.
3-e, mepepad. M., «IIpocBemenuey, 1978. — 351 c.

2. Dmnekrporexuuka/llox pen. A.f. luxuna. —M.: Beicir.mk., 1991. -336 c.

3. AmmepMeTp U BOJBTMETpP C TalbBaHOMETpaMu (JAeMoHCTpanmonnbie). [lacmopt. —M.:
[Ipocsemenne, 1992. — 15 c.

4. VYcunutenb 3JIEKTpOHHBIN K ranbBaHoMeTpy (YOI). Ilactopr.

5. Tepmocton6uk TC. [lacriopt k mpudopy.

. U3zyuenue npubopos

3amanue 1
M3yuuTe TrambpBaHOMETPHI ITOCTOSHHOTO TOKa OT aMIepMeTpa W BOJIBTMETPA.
CocTtaBbTe 0000IIAIOITYIO0 TAOJIHITY:

Onexktpuueckas | [logximrou | U3mepsem Ilena MaxkcumansHo | YceranoBk | [IpaBuia
cxema mpubopa €HUe as JIETICHUS € 3HAUCHUE | a Ha HYJIb | DKCILLyaT
rajbBaHO | BEIMYMHA IIKaJIbI n3MepseMoi anuu
MeTpa BEJIUYUHBI
(3aKUMBI
)




3ananue 2
N3yuute mpubop — yCHIUTENh SJEKTPOHHBIN K ranbBaHoMeTpy (YOI yueOHbI).
VYcunurenb 3JIEKTPOHHBIM K TaJlbBAHOMETPY MpeAHA3HAyeH [JIsl TOBBIIICHUS
YYBCTBUTEIBHOCTH rajlbBAHOMETPA MO TOKY IPH MPOBEAECHUN JEMOHCTPALIMOHHBIX ONBITOB
U TIPEJICTaBIIsIeT COOON YCHIIUTENh TOCTOSIHHOTO TOKa, COOpaHHBIN HAa TPaH3UCTOPAX.
MakcumanbHOE 3HAYEHHE BBIXOJHOTO TOKA IMPHU IMOJTHOM OTKIOHEHUHU CTPEJIKU
ranpBaHoMeTpa — 0,35 MA. Hanpsbxkenue nutanus < 2.3-3 B.

[TonoxxeHue pyuku [TapameTpsl
MePEKITI0YaTENs BxomHoe conpoTuBieHHe Koaddunment ycunenus
«0» Heckonbko Om He menee 400
«500» 500 Om He menee 200
«ooy Jlo 500 kOm He menee 500

Yceunurenb CMOHTHUPOBaH B IJIACTMACCOBOM  KOPIYCE, KpBIIMIKA KOTOPOTO
OJIHOBPEMEHHO SIBIISIETCS MOHTAXXHOW mMaHesnbio mpubopa. Ha nuiieBoit cropoHe maHenu
PaCIOJIOKEHBI BXOJAHBIC 3aKUMBbI, 0003HAYEHHBIC «-» U «+», a Takxke TymOJiep MUTaHUS
YCUJIMTEJIA.

JI71s1 yCTaHOBKHU 3JIEKTPUYECKOTO HYJIA TaJIbBAHOMETPA 371E€Ch JK€ YCTAHOBJICHBI J1Ba
MMOTEHIHUOMETPA — OAUWH JJIsI YCTAHOBKH HYJISL IPU BXOAHOM conportusiaeHun ot 0 mo 500
O™ (na manenu oOo3HaueH «500»), Ipyroi Jyisi YCTaHOBKU HYJISI MPU BeChbMa OOJIBIIIOM
BXOJHOM COMPOTUBJICHUHU (HA MaHeau o0003HaueH «oo»). Ha nuiieBod cTopoHe mNaHenu
TaKXe€ UMEETCS pydKa MepekintoyaTess Ha Tpu nojioxkeHus («0», «500», «o0») 1 BBIXOIHbIE
3KUMBI («-» U «1»).

B HMKHEN 4acTu yCUIIMTENS] UMEETCs THE30 [ YCTAHOBKY MCTOYHUKA TUTAHUS.
Bomnpocsr:

e VYCTaHOBUTE UCTOYHMK MUTAHUS B THE3A0 MpUOOpa, MPEeAYCMOTPEHHOE AJIsl 3TOTO.

e 3anuIIKTe TEXHUYECKUE XapaKTEPUCTUKU TprOOpa.

e KakoBo MakcMMajabHOE€ 3HAYEHUE CHJIbI TOKAa MPHU TOJHOM OTKJIOHEHUH CTPENIKU
raJibBaHOMETpPA, €CIU BKJItoUeH Y II'?

3amanue 3

Nzyuute npubdop — TC (TepmMocTonOuK).

Tepmocronbuk TC (TepmoOarapesi) mpenHa3HA4YEeH NJisi MPOBEACHUS OIMBITOB C
TEIUIOBBIM M3JydyeHreM. OH COCTOUT M3 TPeX OCHOBHBIX JETalieil: Kopmyca ¢ Oarapeei
TepMoOIlap, KOHYCHOM Hacaaku u moacTaBku. Kopmyc, B KOTOpOM MOMENIaeTcs
TepMoObaTapesi, UMEET C JIUIIEBOM CTOPOHBI OKHO JJIs IOCTYyIla TeIUIOBOro moToka. [Ipocser
OKHA MOYKET PEryJMPOBaTHCS MPU MOMOIIHU 3aBUKEK.

KonycHass Hacaaka mnpeqHa3HaueHa Jis KOHLEHTpAlMU HAMpaBJICHHOTO Ha
TEPMOCTOJIOUK MOTOKA JTyYHUCTON SHEPTUU. s JydIero norionieHus: TeraoBoro NoToka,



NaJarolIero Ha padouyyi0 MOBEPXHOCTh TEPMOCTOJIOMKA, TEPMOMAphl MOKPHITHI TOHKUM
CJI0EM KOTOTH.

TepmocTonOUK MOHKEH MOIKIIOUATHCS TOJIBKO K TalbBAaHOMETPY, HMMEIOLIEMY
OJTHOCTOPOHHIOIO IIKaldy (MOKET HCIOJBb30BaThCs INKajda OoT ammepmerpa Ha 10 A), ¢
co0JII0IeHIEeM TIOJISIPHOCTH, YKa3aHHOW Ha npuoope.

OTBeThTE Ha CIEYIOIINE BOIPOCHL:

1. Ha3zoBuTe OCHOBHBIEC YaCTH TEPMOCTOJIOUKA.

2. JIns Kakux 1enel TepMonapbl MOKPHIBAIOT CIOEM KOMOTH?

3. IloueMy mnpu TPOBEIECHUU OIBITOB C MNPUOOPOM PEKOMEHIYETCS HCIOIb30BATh
OJIHOCTOPOHHIOIO TITKaITy?

3aganue 4

Nzyuute ¢orosnement ceneHoBbii CP-10 (u3 Habopa mosynmpoBOAHUKOB) [1, c.
291].

IIpuGop nmeer (GoToaKTHBHYIO miomans 10, 4 cM’, dyBCTBHTEIBHOCTH IO TOKY
okois0 500 MkA/mM nipu BHemHeM corpotusiieann 500 Om. Ipu temmeparype Boime 50°
C doroanement He paboTaer.

BoiBojbI (hOTORNIEMEHTA COEIUHEHBI C IBYMSI YHUBEPCAIbHBIMU 3KUMaMH, OKOJIO
KOTOPBIX CTOSIT 0003HAYCHUS, YKa3bIBAIOUIUE MOJSPHOCTh BKIIOUEHHS (PoTornemeHnta. B
HEKOTOPBIX ONBITaX Ha (POTOAIEMEHT TMOJaeTCs BHEUIHEE HAMpsKEHUE, KOTOpoe He
IoJKHO TipeBbimats 0,2 B.

Bomnpocsr:
1. 3anummMTe TEXHUYECKUE XapaKTePUCTUKHU TTprdopa.
2. HazoBuTe momycTrMble 3HAUCHUS BHEITHETO HAMPSHKECHUS, TTOaBaeMOTO Ha TIpHUOop.

1. IIposedenue onvlmos c eanrb6aHomempamu

OmnpiT 1. Bo3nukHoBeHUE HOTOTOKA B 11€TH € (HOTOIIEMEHTOM
YcraHoBuTe Ha JEMOHCTPAIlMOHHOM aMIepMeTpe IIKajdy TraJlbBaHOMETPA,
COBMECTHUB CTPEJIKY NMPUOOpa ¢ HyJIeM IITKAaJIbI.
3amuTuB (POTOAIEMEHT OT BO3JCHCTBUS CBETA, COSIUHUTE €r0 C TAIIbBAHOMETPOM
ot ammepmeTrpa. OTKpoiite POTOIIEMEHT U HAOIIOAANTe 3a TOKAa3aHUEeM MpUoopa.

OmnbiT 2. JIleMOHCTpanus sSBJICHUS SJIEKTPOMArHUTHON MHIYKIIMU B OJTHOM BUTKE C
MIOMOIIBIO YCUJIUTENS K TAIbBAHOMETPY

K ranpBanoMerpy OT ammepMeTpa MOAKIIOYWTE BUTOK W3 MEIHOTO MPOBOJAA.
BBenure mosocoBOi MarHUT B BUTOK W HaOMIOJAWTE 3a CTPEIKOW TallbBaHOMETpA.
3anuiuTe noka3zaHus mpuoopa.

3arem paz0epute ycTaHoBKy. lloakmrouuTe ycwiuTenb K raiabBaHomeTpy. [ns
3TOr0 K BXOJHBIM 3aKMMaM YCUJIMTEI MOAKIIOYUTE BUTOK U3 MEAHOTO mpoBoaa. Pyuka
MepeKyIoyaTeasi B O3TO BpeMsl JIOJDKHA HAXOAUThbesl B ToyiokeHUn «0». 3aXumbl
raJpBaHOMETPA COEAWHHUTE C BBIXOJAHBIMU 3akumaMu ycuiurens. [lociie BkiItoueHuUs



NUTAHUS YCHIUTENs MOBOpPOTOM pyuku moteHnuomerpa (0-500), rampBaHOMETp
YCTaHOBUTE B HyJIeBO€ MojokeHue. [Ipu BBEIEHMM B BUTOK IOCTOSHHOTO MAarHuTa
CTpejKa Mpudopa OTKIOHUTCS, yKa3blBas Ha IMOSBJICHHE MHAYKIIMOHHOTO (HABEIEHHOTO)
TOKa B Llenu BUTKA. [Ipyu u3BneYeHnn MarHuTa U3 BUTKa CHOBA HAOJIOJAETCs] OTKIOHEHUE
CTPEJIKU B IPOTUBOIIOIOKHYIO CTOPOHY.

OnpiT 3. BO3HUKHOBEHUE TOKA B IIEMU C TEPMOCTOJIOMKOM

Cobmoasi  MOJSPHOCTb, K BXOJHBIM 3aKMMaM  YCHJIMTENS  MOJKIIOYAOT
TEPMOCTOJIONK, @ BBIXOAHBIE 3aKHUMbI COEIHMHSIOT C TaJIbBAHOMETPOM OT aMIlepMETpa.
[lepexirouaTens yCHIMTENS YCTAHABIMBAKOT B mojoxeHne «S500». YcraHaBiuBaroT
CTpPENKy TallbBAHOMETpPA B HYJIEBOE MoOJoxkeHne ¢ nomombio pyukn 0-500. K pynopy
TEPMOCTOJIONKA MPUOIHMKAIOT PYKY M HaOMIOJAIOT OTKJIIOHEHUE CTPENKU rajbBaHOMETpA,
3aMKUCHIBAIOT TTOKA3AHHUS.

3areM B KauecTBE MCTOYHHMKA Temia OepyT »JJEKTPUUECKYIO JIaMIly U
ycTaHaBlIuBalwT ee Ha paccrosHuM 40-50 cM oT pymopa TepMOCTONOMKA. 3aMeyaroT
OTKJIOHEHHE CTPEJIKH rajibBaHoMeTpa. HaumHatoT MeaseHHO npuoamKaTh JaMIy K pynopy
TepMmocTononka. HabmogaoT 3a OTKIIOHEHHEM CTPEJKU TaJlbBAHOMETpA, HE JOIMyCKas ee
OTKJIOHEHHMSI 3a KpaiHIOI0 OTMETKY BO M30ekaHue nopuu npudopa. Yepes kaxabie 10 cm
3aMychIBaiiTe MOKa3aHUsI TaJIbBAHOMETDA.

[Toctpoiite rpaduk 3aBUCUMOCTH TEPMOTOKA OT PACCTOSHUSA [0 HMCTOYHMKA
(Jtamribl).

3amanue 5

O06001mKTe pe3ybTaThl OMBITOB B MPEJCTABICHHON HIKE TabJIHUIIE.
Ne Hasanne Pucynoxk, Meroandeckue peKoMeHAauu [Ipumeuanus
nn OIbITa cxema o o o TexHuKe

TEXHHUKE | HArJIAAHOCTH | OE€30MMacHOCTH
OITBITA

Bnanmeer: onbIToM MpUMEHEHUS] METOJOB W TEXHOJOTHUW IEIAarorMH4eCKOr MOIJACPKKUA U
COTIPOBOXKICHUSI O0YUYaIOIIUXCS B MPOIIECCE TOCTHKEHUST METAIPEAMETHBIX, TMPEIMETHBIX
U JIMYHOCTHBIX DPE3yJIbTaTOB 00yueHus (usmke B padore ¢ oOopymoBaHMEeM KaOWHETa
(Y3UKY PU U3yYE€HUN MEXAHUKH, MOJICKYJISIPHOW (DM3HKH, SJICKTPOIMHAMUKHU, KBAHTOBOU
(bu3UKH.

3aganus, HEOOXoauMble Mg oueHuBaHus cpopmupoBanHocTH [IK-1 Ha mpoaBuHyTOM
YpOBHE

[Iepeuens 3a1aHni 119 TPAKTUYECKOMN TTOJATOTOBKHU
1. [IpoBeneHre MEMOHCTPAIMOHHBIX JKCIIEPUMEHTOB M JIA0OPATOPHBIX pPAbOT TIO
MEXaHUKe, MOJICKYJIIPHOHN (U3HKE, DIEKTPOANHAMUKE, KBAHTOBOU (PH3UKeE.



2. OdopmieHre 0TYETOB MO MPOACTAHHBIM OMBITAM.
3. 3ammuTa IpOJENIaHHBIX ONBITOB (OOBSCHEHHE C YYETOM BO3PACTHBIX OCOOEHHOCTEM
yYaImxcs).

HpOMG)KYTO‘IHaH aTTcCTalui

VYK-1. CnocoOeH oCyIecTBIsATh MOUCK, KPUTUYECKUM aHalW3 M CUHTE3 MHGOpMAIINH,
MPUMEHSATh CUCTEMHBIHN TIOIXOT TSI PEIICHUS TTIOCTABICHHBIX 3a7a4.

3HaeT: KOHIICIINH, TEOPUH, 3aKOHBI U METO/ABl y4eOHOW MEeATEIHLHOCTH IMPHU paboTe ¢
bu3mdIecKkuM 000pyI0BaHNEeM KaOMHEeTa (PM3UKHU MPU N3YUECHUN MEXAHUKH, MOJIEKYIISIPHON
GU3UKA, DIEKTPOAWHAMUKHA, KBAHTOBOW (DM3WKW;, OCHOBHBIE METOABI  PEHICHUS
AKCIIEPUMEHTATIBLHBIX 33/1a4 110 (PU3HKeE.

YMeeT: IpUMEHSTh KOHIICTIIINH, TEOPUH, 3aKOHBI U METOJIbI B YU4COHOU ACSITCIBHOCTH MPHU
pabote c ¢uznueckuMm 00OpyAOBaHHEM KaOWHeTa (PU3MKU MPU U3YYCHUH MEXaHUKH,
MOJICKYJIAPHON (DMBHUKH, SJIEKTPOJWHAMUKH, KBAHTOBOW (PU3WUKH; OCHOBHBIC METObI
pEIICHUS SKCIIEPUMEHTATBHBIX 33J1a4 10 (U3UKE.

Brnaneer: ombiToM peanu3anuyd KOHUEMIWNA, TEOPUH, 3aKOHOB M METOJOB B Y4eOHOU
JeSTeNbHOCTH TpuU padore ¢ ¢GU3HUEeCKUM 000pyI0oBaHHEM KaOuHeTa (U3UKU TpU
M3YYCHUU MEXaHUKHU, MOJIEKYJSIPHOW (PU3UKH, DJEKTPOJIMHAMHKH, KBAHTOBOW (PU3HKWU;
OCHOBHBIE€ METO/IbI PEIICHUS SKCIIEPUMEHTAIIBHBIX 3a]1a4 10 (U3HKE.

3ajanusi, He0OXOaUMBbIe 151 olleHMBaHusA cpopmupoBanHoctu YK-1
Ilepeuenb BOpoCoB 15 3a4eTa
7 cemecTp

1. TpeboBanusi k opranmzanuu kabunera Qusuku. CooTBETCTBHUE 000PYIOBAHUS
kaOuHeTa (GU3MKU BHUJAM (PU3MUECKOTO HKcrepuMmeHTa. Mebenb kaOuHeTa (UBUKU.
Cucrema xpaHeHus: 000pyA0BaHUS KaOuHEeTa (QU3HKHU.

2. Oxpana Tpyna B kabuHere ¢usuku. [IpaBoBbIE W OpraHW3aIMOHHBIE BOMPOCHI
OXpaHbl TpyZa. Mepbl MO CO3AAHMIO 3JI0POBBIX U OE30MACHBIX YCIOBUN NPOBEACHUS
3aHATHI B Kabunere ¢usuku. JKypHan mo TexHuke Oe3omacHocTU. WHCTpyKTa) IO
TEXHUKE 0€30MacHOCTH.

3. OcHOBHOE 000pyJOBaHUE WIKOJILHOTO ¢u3ndeckoro kadbmHera. OOoOpynoBaHUE
oOmero  Ha3HaueHus  kabuHera  ¢usuku. OOopyaoBaHWe [  MNPOBEICHUS
JEMOHCTPAIIMOHHBIX ~ OMBITOB.  OOopyaoBaHue Ui TMpoBeneHUsT  (POHTATBHBIX
Ja00paTOPHBIX pabOT M pabOT HU3NUECKOTO MTPAKTUKyMA.

4. OcoOEHHOCTH XpaHEHHUS JAEMOHCTPALMOHHOTO 00OPYIOBaHUsA, O00OpPYAOBAHMS IS
1abopaTtopHbIX paboT U pu3mueckux NpakTUKyMmoB. [Ipodunaktuyeckoe obcmyKuBaHuE
pubopoB. Yuer obopynoBanus kabunera pusuku. O0s3aHHOCTH JabOpaHTa.



8 cemecTp

1. JleMOHCTpalMOHHBIE SKCIIEPUMEHTHI U Ja00PAaTOPHBIE paOOTHI IO TEME
«MonekynsapHas ¢usuka. Tenmnossle sBieHus» B 10 kiacce.

2. JleMOHCTpalMOHHBIE SKCIIEPUMEHTBI U JIA0OpaTOPHBIE PA0OTHI IO TEME
«JNEKTpUYECKHUE SABICHUS» B 8 Ki1acce.

3. JIeMOHCTpalMOHHbIE 3KCHEPUMEHThl U  JabOpaTopHble pabOThl 1O  TeMe
«ONEeKTPOMArHUTHBIE SIBJIEHUS» B 8 Kilacce.

4. JIeMOHCTpalMOHHBIE 3KCIIEPUMEHTHI U JJTaOOpaTOpHbIE padOThI 10 TeMe «CBETOBBIE
SBJICHUSD» B OCHOBHOM IIKOJIE.

5. JleMOHCTpalMOHHbIE SKCIIEPUMEHTHI IO TeMe «DIeKTpocTaThkay B 10 kiacce.

6. JleMOHCTpaIlmoHHbIE SKCTIEPUMEHTHI U JIaDOopaTOpHBIE PA0OTHI IO TeMe «3aKOHBI
IIOCTOSTHHOTO TOKa» B 10 Kiacce.

7. JleMOHCTpalMOHHbIE SKCIIEPUMEHTHI U JIaDOpaTOpPHBIE PA0OTHI IO TEME
«ONEeKTPUUECKUI TOK B pa3M4YHbIX cpenax» B 10 kiacce.

[1IK-1. Cnocoben ocBavBaTh U HUCIOJIb30BaTh TECOPETUYECKHUE 3HAHUS U TMPAKTUUYECKUE
YMEHUS U HABBIKU B MPEIMETHOMN 00J1acTH MPHU PEIICHUU MPOPECCUOHATIBHBIX 3a/1a4.
3HaeT: METOJAbl M TEXHOJIOTMM TIEAarorMuyecKoid TMOJJIEPXKKU U  COMPOBOXKICHUS
oOy4Jaronuxcsi B MPOIECCe JOCTUKEHUS METANPEAMETHBIX, MPEIMETHBIX U JIMYHOCTHBIX
pe3yabTatoB oOydyeHus ¢u3uKe B paboTe ¢ 00opyJdoBaHHEM KaOWHETa (PU3NKUA MpU
M3YYCHUN MEXaHWKHU, MOJICKYJIIPHOW (PU3HUKH, SJICKTPOTMHAMHUKHN, KBAHTOBOW (DU3UKH.
YMeeT: TpPUMEHATH METOABI W TEXHOJOTUW  TEAAarorMuecKor  MOIACPXKKH U
COTIPOBOKJICHHSI OOYYAIOIIMUXCS B MIPOIIECCE JOCTHXKEHUSI METApPEeAMETHBIX, MPEIMETHBIX
M JIMYHOCTHBIX PE3yJIbTaTOB 00yueHus (usuke B padore ¢ o0OpyaoBaHMEM KaOWHETa
(Y3UKY PY U3yYEHUN MEXaHUKH, MOJICKYJIIPHOW (DU3HMKH, IJICKTPOIMHAMUKH, KBAHTOBOU
bu3uKH.

Bnanmeer: onbITOM NMpPUMEHEHUS] METOJOB M TEXHOJOTHMM TEAArOrMYEeCKON TMOICPKKA U
COTPOBOXKICHUSI O0YUYaIOIIMUXCS B MPOIIECCE TOCTHUKEHUST METaNPEAMETHBIX, MPEIMETHBIX
U JIMYHOCTHBIX DPE3yJIbTaTOB 00yueHus (usmke B padore ¢ obopyqoBaHMEM KaOWHETa
(GY3UKY PY U3yYEHUN MEXaHUKH, MOJICKYJISIPHOW (DU3HKH, SJICKTPOIMHAMUKHI, KBAHTOBOU
buzuKH.

3aganus, He0OXoUMbIE JJis olleHuBaHus copmupoBanHocTH [1K-1
IIepeuensb BOpoCoOB A1 3a4eTa
7 cemecTp

1. JleMOHCTpalMOHHBIE SKCIIEPUMEHTHI U J1a00paTopHbIe pabOTHI IO BBOJHBIM ypOKaM
u TeMe «llepBoHavabHBIE CBEAECHUS O CTPOCHUM BELIECTBa» B 7 KJlacce.



2. JIeMOHCTpAIlMOHHBIE JKCIEPUMEHTHI H  J1a0OpaTopHbie pabOThl IO  TEeMe
«B3anmonencrsue Tem» B 7 Kiacce.

3. JleMOHCTpalMOHHbIE SKCIIEPUMEHTHI U JIAOOpaTOpHbIE padoThI 10 TeMe «/laBiieHue
TBEPJBIX TEIN, KUIKOCTEN U ra30B» B 7 Kiacce.

4. JleMOHCTpallMOHHbIE SKCIIEPUMEHTHI U 1abopaTopHbIe padoThl 0 TeMe «Pabora n
MOIIIHOCTb. DHEPIUs» B 7 Kiacce.

5. JleMOHCTpalMOHHbIE SKCIIEPUMEHTHI U JIAOOpaTOpHbIE pabOTHI IO TeMe « TerioBble
ABJICHUSD» B § KJ1acce.

6. JleMOHCTpanmOHHbIE SKCIIEPUMEHTHI U JIabopaTopHbIE paboThl o Teme «3MeHeHnune
arperaTHbIX COCTOSIHUI BEILIECTBA» B 8 Kiacce.

7. JleMOHCTpaIMOHHbIE SKCIIEPUMEHTHI U JIabopaTOpHbIE PA0OTHI IO TeME «3aKOHbI
JBUKEHUS U B3aUMOJICHCTBUS Te» B 9 Kiacce.

8. JleMOHCTpalMOHHbIE OJKCHEPUMEHThl U  JabopaTopHble pabOTBl 1O TeMe
«MexaHunueckue koneOaHus M BOJHBL. 3BYK» B 9 Kiacce.

9. JleMOHCTpallMOHHbBIE 3KCHEPUMEHThl U  JabOpaTopHble paboOTbl 1O  TeMe
«Kunemaruka» B 10 kiacce.

10./IeMOHCTpallMOHHBIE SKCIIEPUMEHTHI U JTAOOpaTOpHbIE paboThI 10 TeMe «J{MHaMuKa»
B 10 knacce.

11./IeMOHCTpallMOHHBIE HKCIIEPUMEHTHI U JJa00paTOpHbIE pabOTHI IO TeME «3aKOHBI
coxpaHeHus B MexaHuke» B 10 kiacce.

12./leMOHCTpaIMOHHBIEC YKCIIEPUMEHTHI 1 TabopaTopHbIe paboThI 1o TeMe «CTaThka B
10 kiacce.

13./leMOHCTpaMOHHBIC SKCIIEPUMEHTHI B Ta00paTOpHbIE paObOTHI IO TEME
«Mexanuueckue kosebanus» B 11 kiacce.

14.JleMOHCTpallMOHHBIE YKCIIEPUMEHTHI 110 TeMe «Mexannyeckue BoJaHb B 11 Kiacce.

8 cemecTp

1. JleMOHCTpalMOHHbBIE YKCIIEPUMEHTHI U JTAOOpaTOpHbIE pabOTHI 1O TeMe «MarHuTHoe
none» B 11 kiacce.

2. JleMOHCTpallMOHHbBIE SKCIIEPUMEHTHI U JJabOpaTOpHBIC PAOOTHI 110 TEME
«DneKTpoMaruuTHas HHAYKIuUs» B 11 kiacce.

3. JleMoHCTpalMOHHbBIE SKCIIEPUMEHTHI U JJabOpaTOpHBIC PAOOTHI 110 TEME
«neKkTpoMarHuTHele KoJjiebanus» B 11 kiacce.

4. JleMOHCTpalMOHHBIE SKCIIEPUMEHTHI 1 J1a00paTOpHBIE PAOOTHI IO TEME
«I"eomeTpurueckas 1 BoJHOBas ontuka» B 11 kiacce.

5. JleMOHCTpaIMoOHHBIEC SKCTIEPUMEHTHI U JIa0opaTopHbIe PabOThI 10 Teme «M3mydeHue
u criekTps» B 11 kiacce.

6. JlemMoHCTpaIlMOHHBIE SKCTIEPUMEHTHI 110 TeMe «CBeToBBIC KBaHTHI» B 11 Kimacce.

[lepeueHs MpUMEPHBIX TEM KYpPCOBBIX padoT
1. Temnodwusuka u ¢pusnyeckas xumus M.B. JlIomoHoCcOBa.



2. Cospanme craructuueckor pusuku (MakcBemt, bonbrman, I'u66c¢).
3. IlepemeHHBIC 3BE3/1BI M ONIPEACIICHUE PACCTOSIHHUH J10 TIehen .

4. MeTonuueckrue MaTeprasbl, OpeAeSIIoNINe POIeAYpPhl OLICHUBAHMS 3HAHUM, YMEHHM,
HAaBBIKOB M (WJIM) OIBITA JICSITEIBHOCTH, XapaKTepU3YIOUIUX HATamnbl (HOpPMHUPOBAHUS
KOMIIETEHIINH

TpeboBanus k 3auery

3aueT MpOBOAUTCS B YCTHOM opme Mo Bompocam. MHUHHMaIbHOE YMCIO OasyioB
JU1s ostydeHus 3adeta — 40 B kaxaom cemectpe (7 u 8 ceMecTphl)

[IIkana oneHMBaHMs KypCOBOM pabOThI

Kpurepuu onieHuBaHus Baser
Ecmu ctynenT oroOpas3ui B KypcoBol pabore 76-90% BEIOpaHHOI TEMBI. 81-100
Ecnu ctynent otoOpas3ui B KypcoBoil pabore 56-75% BbIOpaHHOI TEMBI 61-80
Ecnu cryneHT otobpasuin B KypcoBoit padote 31-55% BpIOpaHHON TEMBbI 41-80
Ecnu ctynent oroOpasun B kypcoBoit pabote 0-30% BbIOpaHHOM TeMbI 0-40

HMTorosas mikajia BEICTaBJICHHUS OLCHKH ITO JUCHUIIIINHE.

o Ouenka no 100-0amapHOM
OreHKa 1o 5-0alIbHOM cucTeMe
CcHUCTEME
OTJINYHO 81-100
XOPOHIO 61 - 80
YJIOBJIETBOPUTEIBHO 41 - 60
HEYIOBJIETBOPUTEIHLHO 0-40

[IIxana oeHnUBaHUs 3aUeTa

Kputepuu onieHnBanus bannbr
[TomHbIe 1 TOYHBIE OTBETHI HAa BOIpockl CBOOOAHOE BiajieHne OCHOBHBIMU | 14-20
TePMHUHAMH U TOHATHSMH Kypca; TIOCIEIOBAaTEIbHOE W JIOTHYHOE
M3JIOKEHUE MaTepualia Kypca, 3aKOHUEHHBIE BBIBOJBI M OOOOIIEHUS IO
TE€M€ BOIMPOCOB; UCUEPIIBIBAIOIINE OTBETHI HA BOMPOCKHI IIPU CAAaU€ 3a4€Ta C
OLICHKOM.
[TostHBIE W TOYHBIE OTBETHI BOMPOCHL. 3HAHHUE OCHOBHBIX TEPMUHOB W 8-13
MOHATHI Kypca; MocleoBaTeIbHOE U3JI0KEHNE MaTeprala Kypca; yMeHue
dhopmMynupoBaTh HEKOTOPBIE O0OOIIEHUS TTO TeME BOMPOCOB; JOCTATOYHO
TMIOJIHBIE OTBETHI HA BOMIPOCHI MPH C/Iaye 3a4eTa C OLIEHKOH.
[TonHBIM ¥ TOYHBIA OTBET HA OJIMH BOMPOC. Y IOBJIETBOPUTEIHHOE 3HAHUE 4-7
OCHOBHBIX TEPMHHOB U TMOHSATHI Kypca; YyAOBICTBOPUTEIHLHOE 3HAHUE U
BIIQJICHUE METOJaMH U CPEICTBAMHU pEIICHHs 3a7ad; HEeA0CTaTOYHO
MOCIIEI0BAaTEIHHOE U3IIOKEHUE MaTepuaa Kypca; yMeHue GopMyInupoBaTh
OTJICTTLHBIE BBIBOJIBI M 00OOIIIEHHUS IO TEME BOITPOCOB.
HenonHbIi ¥ HETOUHBINM OTBET HA OJIMH BOIIPOC OMIeTa U MEHEe. 0-3




HMTorosas mikana BEICTaBJICHUS OLCHKH I10 JUCHUIIINHC.

HTorosas oleHKka MO AUCIUIUIMHE BBICTABISETCA MO MPUBEACHHOM HUXE IIKAJIE.
[Ipu BBICTaBIEHMM UTOTOBOM  OLIGHKM IMIpenojlaBaTelieM YYHUTBIBaeTCsl  paboTa
oOydJaromerocss B TEYCHHE BCETO CPOKAa OCBOCHHS IHUCIHIUIMHBI, a TakKe Oalabl Ha
IIPOMEKYTOYHON aTTECTALUH.

Barnnbl, moaydeHHBIC MAarUCTPAHTAMH B Ouenka 1o JUCIUILINHE
TEUYEHHE OCBOEHUS TUCIUIIINHBI
41 -100 3a4TeHO
0-40 He 3auteno




