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ITporpamma y4eGHO#M MMCIMILTHEBI «MeTO/HKa POBEACHAS nabopaTopHBIX paboT 1o Gu3MKe B
Bhicimeli mxome» cocrasneHa Ha ocHope I['OC- BIIO mno HampaBieHHIO TNOATOTOBKH
03.04.02«Du3mKay YTBEPXKIEHHOTO NpPHKa30M MHHKCTepCTBA 00pa3oBaHHs W HAYKH JIHP «4»
ampenst 2016 r. Ne300»u «ITonoxenus 06 opraHu3aiiy y4e6GHOro mpouecca B 06pa3oBaTebHbIX
OpraHM3alMsiX  BHICHIEro  MPOQecCHOHATLHOTO obpasopanns  Jlowenxoit  Hapommoi
PecnyGuku», yTBEPKASHHOTO NprKkasoM MuHHCTEPCTBA obpazosanust u Hayku JIHP «30»
okta6ps 2015 r. Ne750.

Pazpaborunku:

J1.d.-M.H, ipod. Kadenpst

TeOpeTHYECKOH (H3MKH H HAHOTEXHOJIOTHH %{ [Opuenko B.M.
K.T.H, 1oneHT Kadeapsl

obmei GU3MKU ¥ TUIAKTUKH QHU3HKH Bemesmu b.1.
Crapumii ipernosiaatesb Kadeapsl ,L

obmeit GU3HKY U MIAKTHKE U3HKH / / {{ i Jlyunna A.IO.

ITporpamma y4eGHOM MCIMILIMHBI YTBEPHKICHA HA 3aCE1aHUH Kadenpbr 001el QpH3uKHI
W IU/IAKTHKY QH3MKH

ITpotokon Ne 5 ot «17»___Hosibps 2016 T.

3aB. kadeps1 o6miel GU3AKH H TMIAKTAKA QUK / é < Bewesmu B.1.

IIporpamma y4eGHOM JMCIMIUMEBL 000peHa y4eGHO-METOIMIECKOH KOMHCCHEH
(u3nKo-TeXHHYECKOTO (paKybTeTa

ITpotoxon Ne 4 ot «14» __ pexabpsa  2016T.

INpencenareins yaeOHO-METOAUIECKOH
KoMECCHH (haKyIbTeETa . Kotenko B.H.
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1. Ob0sacTh NMpUMEHEHHUS W MeCTO JAUCUMILUIMHBI B Yy4YeOHOM mpomecce: «Meroauka
MPOBEJICHUS JTA0OPATOPHBIX PAOOT MO (U3HMKE B BBHICIICH IIKOJE)» SIBISICTCS BAPUATUBHOW YaCTHIO
npodeccCuoHanbHOro 0JI0Ka AMCLUMILIMH TOJATOTOBKM CTYAEHTOB IO HAIIPaBJICHUIO MOJArOTOBKH
03.04.02 dusuka.

[Iporpamma quCHUIIIIMHBI OPUEHTUPOBAHA HA TEOPETUYECKYIO U MPAKTUYECKYIO OATOTOBKY
npoecCHOHANTLHOM JedaTebHOCTH Oyaymiero menarora. OcHOBBIBaeTCs Ha 0asze JUCHUIUIMH,
COCTABJISIONIUX MPOGECCHOHANBHBIA OJIOK TMOATOTOBKH CHeHaIMCTOB 1o HampasiaeHuto 03.03.02
«Duzukay.

2. HopmaTtuBHBIE CCBUIKH (npU HE0OX00UMOCMU)

3. CTpykTypa IMCUUILIMHBI (MOOy/)

ouHas hopma *3a0unas ¢hopma
XapakTepucTuka yueOHOM JTUCIUILINHBI o0OydeHus Ha 6aze 0bOyuenus Ha baze
BIO | | |
O6pa3oBaTeabHbIN YPOBEHbB: Maructp
Harmnpasnenue noaroToBku 03.04.02 ®usuxa
KosmuecTBo conepkarebHbIX MOYJIEH 2(3)
(Tem)
Jucuurmna 6a30Boii / BapuaTHBHOMN 4acTh IIpogeccuonanbublii 010K,
06pa30BaTeIbHOI IPOrPAMMEI BapuaruBHas yacth
*mexywue, (MOOYbHbIL KOHMPO.b) u

DopMBI KOHTPOJIA
npoOMeNCYyMoyHas ammecmayusi (IK3ameH).

ouHas (hopma *3a0unas hopma
TMokazarenn o0OydeHus Ha 6aze 00Oyuenus Ha baze
BIIO
KonuyecTBo 3a4eTHBIX eUHUIT (KPEAUTOB) 3,5
KoanuectBo yacos 126
I'ox moaroTOBKH 2
Cemectp 3
KonndaectBo yacos
- JIEKIITMOHHBIX 12
- IPAKTUYECKUX, CEMUHAPCKUX
- 1a00PaTOPHBIX 24
- CAaMOCTOSITEJIbHOM paboThI 90
B T.4. MHIUBUIYAJIbHOE 33/IaHUE
HenenrHoE KOIMYECTBO YaCOB, T.4.
ayTUTOPHBIX 3

COO - cpennee obmiee 0Opa3oBaHue
CIIO - cpennee npodeccroHaIbHOE 00pa3oBaHHE
BIIO — BrIciIee npodeccuoHanbHOe 00pa3oBaHme
1- B cootBerctBHu ¢ OOII (0CHOBHOI 00pa30BaTENBHON MPOTPAMMOiL)

4. OnucaHue TUCHHILUTUHBI (MOOYI5)
I]eny — 03HAKOMMTH CTYIEHTOB C METOJMKOW IpOBENEHHUs JabOpaTOpHBIX padboT Mo ¢u3MKe,
OoOy4YUTh HaBbIKaM: MPOBEJCHHUS HAYYHOTO HKCIEPUMEHTA, aHaIM3a IOJIy4YEeHHBIX Pe3yJbTaTOB M
dbopMuUpOBaHUS OTUYETa MO pe3yJbTaTaM IPOBEIEHHOTO 3KCIEpUMEHTa; CPOPMHUPOBATH HABBIKU
CaMOCTOSITENIbHOM OpraHu3allii, TUIAHWNPOBAHUS U IIPOBEACHMSI HAYUHBIX UCCIIEJOBaHUM.
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3a0auu — 3aKkpenuTh TEOPETUYECKHE 3HAHUS CTYACHTOB; O3HAKOMHUTb HMX C TEXHHUYECKUMU
CpeACTBaMH M  METOJAaMH H3MEpeHHs (U3MYeCKMX BeNWYHMH; OOy4UTh (PHU3HUECKOMY
SKCIIEPUMEHTHUPOBAHUIO M OILICHKE IIOJYYEHHBIX pPE3yJbTaToOB; pPa3BUTh JIFOOO3HATEIBHOCTh U
UHTEpEC K U3YUYCHHUIO (PU3UKU M METOAMKE 00yueHUs (PHU3HKe.

TpeGoBanusi Kk pe3yJbTaTaM OCBOeHHSl THCHUILIMHBI: [Iporiecc M3ydeHHs NUCHUIUIMHBI
HampaBjiIeH Ha (OPMHUPOBAHUE AIIEMEHTOB CIEAYIOIIMX KoMIeTeHIUH B coorBeTcTBUH ¢ ['OC
BIIO no nanHOMY HampaBJICHHIO TOATOTOBKHU (TTPOdHITIO):

TpeGoBanusi K pe3yJbTaTaM OCBOEHHS TUCHMIUIMHBI: [Iporecc m3ydeHHs! TUCIMILIMHBI
HarpaBjieH Ha (OPMHUPOBAHUE JIEMEHTOB CIEAYIONUX KoMIleTeHnid B cootBeTcTBUU ¢ ['OC BITO
10 JAHHOMY HaIIPaBJICHUIO MOATOTOBKH (IPOPHUITIO):

a) oowexkyromypnuix (OK):

. CIOCOOHOCTH K KOMMYHHKAIIMK B YCTHOH M MMCbMEHHOH (hopMax Ha PYCCKOM, YKPAaUHCKOM
U UHOCTPAHHOM SI3bIKaX I pelIeHHs 33Jad MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiictBus (OK-5);

. CIOCOOHOCTH paboTaTh B KOJUIGKTUBE, TOJIEPAHTHO BOCIIPHHHUMAS COITUANIbHBIC, STHUYECKUE,
KoH(DeccroHanbHbIe U KyIbTypHbIe pasnuuus (OK-6);

. CIIOCOOHOCTH K CaMOOpraHu3aiiiy U camoobpasosanuto (OK-7);

. CIIOCOOHOCTBIO HWCIOJIB30BATh IMPHEMBI TEPBOM IOMOIIM, METOJIBI 3aIIUTHl B YCIOBHUSX

upe3Bbluaiiibix cutyaruii (OK-9).

0) oowenpogheccuonanvuvix (OIIK):

. CIIOCOOHOCTH  HMCHOJNB30BaTh B NPOPECCHOHATBHONW  NEATCIBHOCTH  0a30BbIC
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKJIIOYas 3HAHUSA O TMpeaMeTe M OOBEKTaxX M3Y4eHHUs, METOHax
UCCIICIOBAHMSI, COBPEMEHHBIX KOHICMIIUAX, TOCTHKCHUSAX M OTPAHMUYCHHUSX ECTECTBEHHBIX HAyK
(mpexnie Bcero pu3MKu, XMMUHU, OMOJIOTHH, SKOJIOTHH, HayK 0 3emiie u 4yeioBeke) (OITK-1);

. CIIOCOOHOCTH ~ HCIIOJIb30BaTh B NPOPECCUOHATIBHON JCATEIBHOCTH 0a30BbIC 3HAHHS
GyHIaMEHTATBPHBIX PA3[EIOB MaTeMaTHKH, CO3[aBaThb MAaTEMAaTUYECKHE MOJEIH THIIOBBIX
npoeCCHOHATBHBIX 3aJad M HMHTEPIPETHPOBATh MOJYYEHHBIE pPE3ylbTaThl C YYETOM TI'PaHHUIL
npumenumoctu moxenei (OI1K-2);

. CIOCOOHOCTH MCIONB30BaTh 0A30Bble TEOPETUUYECKHE 3HAHUS (YHAaMEHTAJIbHBIX pa3/iesioB
o011ei 1 TeopeTHdecKor PU3MKH s pereHus npopeccuonanbHbix 3aaad (OI1K-3);
. CIOCOOHOCTBIO HCHOJb30BaTh OCHOBHBIE METOJbl, CHOCOOBI M CpPEACTBA IOJIyYEHUs,

XpaHeHus, nepepaboTku MH(OPMALMKM W HABBIKM PabOThl C KOMIBIOTEPOM KaK CO CPEACTBOM
ympasienus uHpopmanueii (OITK-5);

. CIIOCOOHOCTH pPEIIaTh CTAHAAPTHBIC 3aJaudl MPO(ECCHOHATBHON AEATEIPHOCTH HAa OCHOBE
UHPOPMALIMOHHOM M OubaMorpaduyeckoil KyabTypbl C TNpUMEHEHHEM HH()OPMAaLMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHMA M C YYeTOM OCHOBHBIX TpeOOBaHUI WH(HOPMAIIMOHHOM
6e3omacHoctu (OITK-6);

. CIIOCOOHOCTH KPUTUYECKH TE€PEOCMBICIMBATh HAKOIJICHHBIA OIBIT, W3MEHITh IpHU
HE0OXOIMMOCTH HampaBiieHue cBoeii aesirensHoctu (OITK-8);
. CIOCOOHOCTBIO TMOJYYUTh OpPraHU3alMOHHO-YIIPABICHYECKWE HaBBIKM Mpu padoTe B

HAYYHBIX TPYIIaxX U IPYTUX MajbIX KoJuiekThBax ucrnonnutenei (OI1K-9).
8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJIe0BATEIbCKAA U MPOEKTHAA 1eSITeJIbHOCTD:

. CTIIOCOOHOCTH WICTIONIb30BaTh CIICIMAIIM3UPOBAHHBIE 3HAHWS B OOJNACTH (HU3UKH IS
ocBoeHUs MPpopuIbHBIX pu3ndeckux aucrmminH ([TK-1);
. CIIOCOOHOCTBIO  TMPOBOJWTH  HAy4YHBIE  HCCIEAOBaHUS B W30paHHOW  oOjacTh

OKCIEPUMEHTANBHBIX W (MJIM) TEOPETHUYECKUX (PU3MUYECKMX HCCIEAOBAaHUM C IOMOUIBIO
COBpeMeHHOM mpuOopHOl 0a3bl (B TOM 4YHCIE CIOXKHOTO (HU3MUYecKoro oOOpynOoBaHUS) U
MH()OPMAIIMOHHBIX TEXHOJIOTHH C Y4€TOM OT€YECTBEHHOTO U 3apyoOexkHoro omnbita (I[1K-2);
HAYYHO-UHHOBAIIMOHHAA AE€ATCJIBbHOCTD:

. TOTOBHOCTH NPUMEHSTh HA NPAKTUKE NpOQecCHOHANbHbIE 3HAHUS TEOPUU M METOJIOB
busnueckux nccnenosanuii (IK-3);
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. CIIOCOOHOCTH MPUMEHSTH Ha MpPaKTHUKe MpodecCHOHaIbHbIE 3HAHUSI M YMEHHUSI, TIOTyYECHHbIE
npu 0cBOeHHU NPOGMIbHBIX (usnueckux nucuuiuind (I1K-4);
. CIIOCOOHOCTH TMOJIb30BAaThCS COBPEMEHHBIMU METOJaMU OO0pabOTKH, aHalu3a M CUHTe3a

¢busndeckoit nupopmarmu B u30paHHoi obnactu pusndeckux uccnenoanuit (I1K-5);
OpraHH3aNMOHHO-YIPABJIEHYECKAS TeATeJIbHOCTD:

. CIIOCOOHOCTBIO TIOHMMATh M HCIIOJNB30BaTh HA TMPAKTUKE TEOPETUYECKHE OCHOBBI
OpraHM3alliy U IIaHupoBaHus pusndeckux uccienosanuii (I1K-6);
. CIIOCOOHOCTBIO yYacTBOBaTh B TOJTOTOBKE W COCTABICHWW HAyYHOW JOKYMEHTAIUU TIO0

ycranosiernoi popme (ITK-7);

neJaroru4eckasi M MpoOCBeTUTEIbCKAS eI TeJIbHOCTD:

. CIIOCOOHOCTH  MPOEKTUPOBATh, OPTraHU30BBIBATH W AHATU3UPOBATH IMEIarOTHYECKYIO
JESTEIbHOCTh, 00ecreunBasi MOCIEA0BATEILHOCTh U3JI0KECHHS MaTepralia U MEXIUCIUITHHAPHBIC
cBs3u Gusuku ¢ apyrumu gucruminaamu (ITK-9);

B pe3yJsibTare nzyuenus y4eOHOH JUCHUILUINHBI CTYI€HT 10/I2KEH.

3Hamy:

® OCHOBHBbIE (U3UYECKHE SBICHUS, METOJIbl UX HAOMIOJEHUS W OSKCIEPUMEHTAIBHOTO
UCCJICJIOBAHMUS,

®  pOJIb U MECTO JJTAOOPATOPHBIX 3aHATUN B 00IIIEM Mporiecce 00ydeHus PU3HKE;

e ocHOBHbIE ()OPMBI IPOBEICHU Ja0OPaTOPHBIX PadoT;

® OCHOBHBIEC TPeOOBaHMS, MOIXOAbl U METOJbI K BBIIOJHEHUIO Ja0OPaTOPHBIX pabOT, METOIUKY
UX COCTaBJICHUS;

e TpeboBaHUs K OQOPMIICHHIO OTYETOB BBHITIOJHEHHBIX JJAOOPAaTOPHBIX PadoT;

® TEXHUKY 0€30MacHOCTH MPH MMPOBEJICHNUH OIBITOB.

ymemp:

® OpraHu30BBIBaTh U MPOBOJIUTH J1AOOPATOPHBIE pabOTHI MO Kypcy QpHU3uKH;

® [IPUMEHATh 3HaHUE (PU3UKH JUIS aHAJIN3a HE3HAKOMBIX (PM3UUECKUX CUTYAIHii;

® HCIOJB30BAThH PA3IMYHBIC COBPEMEHHBIC U3MEPUTENILHBIC IPUOOPHI 1 000pYI0BaHHE;

® [PUMEHSTh COBPEMEHHBIE METOAMKH M TEXHOJOTHH, B TOM 4HCJIe HH(OpMarMOHHBIC, IS
oOecrieyeHns KadecTBa yueOHO-BOCTIMTATEILHOTO TIPOIIECCa;

e uy3JaraTh COJEp)KaHHE HOBOI'O MaTepHuaja sICHO, JIOTHYHO, OMHpasCch Ha ONBIT M 3HAHMA
00yyJaroImuxcst B BbICIIEH HIKOJIE;

® [POBOJUTH AHAIOTUIO MEXY TEOPETUIECCKAM M SMITUPUUYECKUM ITyTEM H3YUCHUST HUBHKH.

® OIICHWBATh BBHITIOJHEHHBIC CTYICHTAMH Ja00opaTOpHbIE PaOOTHI.

61a0emv HAGLIKAMU

NPaBUIBHOTO UCIIOIB30BaHUS (PU3NYECKUX TPHOOPOB U U3MEPEHUS (PU3MUECKUX BEIUYHH;
MIOCTAHOBKH MTPOCTHIX AKCTIEPUMEHTOB;

OLICHKH ITOIPEIIHOCTH U3MEPEHU;

aHaM3a PU3NIECKUX CUTYAINH, TPaBUIHHON WHTEpIPETAIIH HAOII01aeMBIX SIBIICHUIA,
YHCIICHHBIX PACcYeTOB (PHM3MUECKUX BEIWYHH P 00padOTKE IKCIIEPUMEHTAILHBIX PE3YIbTAaTOB;
UMETh MPEJCTABICHHUS O TPaHUIAX TMPUMEHUMOCTH METOJIOB, HCIOJIB3YEMBIX TPU TPOBEICHUN
1a00paTOPHBIX pabOT B TIOBCETHEBHOM JKU3HU;

e paboThl ¢ ayAUTOpHUEH;

e peueBoi MPO(HeCcCUOHATBEHOM KYIbTYPBHI.

5. Copep:xxanue IMCUUIUIMHBI (MOAYJIs1) U (OPMBI OpraHU3anMyu y4efHOro npouecca
Kypc auciuninael «MeToAuKa npoBeaeHus J1adopaTopHbIX padoT no ¢gusuke B BbICHIEH
LIKOJIe» TpeaycMaTpuBaeT clieAyiomue (opMbl OpraHu3alui yuyeOHOTo Ipolecca: JEKIHH,
n1abopaTopHbIe 3aHATHS, CAMOCTOSITENIbHAs paboTa CTy/IeHTa.
Marepuan uznaraercs ¢ UCHOIb30BAHUEM O0BSICHUTEIBHO-UIUTIOCTPATUBHBIX, 3BPUCTUYECKUX
U HCCICNOBAaTCIbCKAX METOJNOB IpENoAaBaHusA. JIEKIMM CONPOBOXKIAIOTCS  JIEKIMOHHBIM



skcnepuMeHToM. CeMuHapcKue 3aHsTUs IPEeAINoaraloT IOCTAHOBKY OIIBITOB,
U3MEpEeHUI PU3NIECKUX BEIHUMH, 00pa0OTKY Pe3yabTaTOB U3MEPEHUH.

B yuebGHOM mpouecce IHMPOKO NPUMEHSIOTCA AaKTUBHBIE W HHTEPAKTHBHbBIE (HOPMBbI
NpoBeICHUS 3aHATHH (pa300p KOHKPETHBIX CUTYallMid, AMCKYCCHUS, MOJIEMHKA), BHEAYIUTOPHAs
caMmocCTosiTeNIbHas pa0oTa, OaJIbHO-PEHTHHIOBas CHCTEMa OLIEHKU YCIEBAEMOCTH, JMYHOCTHO-
OpPUEHTHPOBAaHHOE 00Yy4eHHUE, MPOOIeMHOE 00yUEHHE.

[Ipeanonaraercss MCIOJIIB30BaHUME B YY4EOHOM IPOLIECCE HHTEPHET-PECYPCOB, pELICHHE
pa3NIUYHBIX (PU3NYECKUX 3a/1a4, JUCKYCCHH B IIPOIIECCE MOMCKA MyTel pelIeHus 3a1a4H.

CamocrostenbHas padoTa CTYACHTOB IPEIyCMAaTPUBAET BBIIOJHEHHE WHAMBUIYAIbHBIX
3aJaHMii, TOATOTOBKY K JIaDOpaTOpHBIM 3aHATHAM, M3Y4YCHHE HOPMATHBHOH, y4eOHOW U
METOAMYECKON JIMTEpaTyphl, U3yuyeHHe NMPUOOPOB M OOOPYIOBaHUS, NMPOBEICHUE SKCIEPUMEHTA,
00pabOTKy MNOJYYCHHBIX PE3yJIbTaTOB, AHAJIHM3 MOJIYUYEHHBIX pe3yabTaToB. CTyOEHTHI H3Yy4YaioT
JIONIOJIHUTEIBHYIO JIUTEPATypy MO NPEAMETY Ui PacIlUpeHus U yriyOieHHus 3HaHWH, IPUHUMAIOT
y4acTHe B TIOMCKE HOBBIX JIJAHHBIX IO 3aJIaHHON TeMe, IPUBUBAETCS MHTEPEC K (PU3UKE U METOJIHKE.

IIPOBEJICHHE

I[HopsiakoBbIi HOMeP,

Kparkoe coaepkanue TeMbl

TemMa
Tema 1. 3HaueHue J1abopaTOPHBIX 3aHATHIH JIJIs OBJIAJICHHUS. OCHOBAMU
Beenenue. ¢usnueckux 3HaHui. [IpaBuna TexHuku 6€30MacHOCTH MpU

IIPOBEJICHUH OIIBITOB.

Tema 2. Bunbl usmepennii. Ilpsmbie u3mepenus. KocBeHHblE H3MepeHHS.
OO6pamenue ¢ npubopamu. | TexHUUECKUE CpelncTBa U MeToAbl u3MepeHuil. WHcTpykuus 1o
[TpousBenenue OXpaHe Tpyda TMpuU MPOBEACHUH  JIA0OPATOpPHBIX paboT U
V3MEPEHHUI. 71a00paTOPHOTO MPAKTUKYMa 110 (DU3HUKE.
Tema 3. Bunsl morpemHocTei. AOGCONIOTHas IMOTPELIHOCTh H3MEpPEHHUs.
Onenka norpemiHocTy | OTHOCUTENbHAs ~ MOTpemHOCTh  u3MepeHus.  CnydailHas U
W3MEpPEHUI NIPU BBINOJIHE- | CUCTEMATHYECKAsl IOTPEIIHOCT M3MepeHHd. MeToasl pacdeToB
HUU J1aOOpaTOpHBIX padOT | MOTPEIIHOCTEN U3MEPEHUI.
1o (u3uKe.
Tema 4. O®poHTanpHasgs ~ ¢GopMa  MpOBeNEHUS  JIaOOpaTOpPHBIX  padoT.

®DopMbI TPOBECHUS
ab0pPaTOPHBIX 3aHSATHUH.

Breimonnenue nabopaTtopHbIXx paboT To IuKiIaM. Bo3MoxHOCTH
BHEJPCHUS WHIUBHIYAJbHON (HDOPMBI BBITIOJHEHHUS J1a00paTOPHBIX
pabot B mporecc oOyueHus ¢pusnke. CMenranHas (KOMOMHHPOBaHHAS )
(dhopMa opraHmu3aIy J1a00PATOPHBIX 3AHITHA.

Tema 5.
[Topsimok MOATOTOBKH
71ab0paTOPHOTO 3aHATHSI.

N3yuenue TpeGoBaHMil mporpaMmbl y4eOHON AUCIUIIIINHBL;
(dhopmyTUpOBKa eI U 33724 JaOOPaTOPHOTO 3aHATHS; pa3padoTKa
IUTaHa MPOBECHHS Ta00PaTOPHOTO 3aHATHUS; TOAOOP COAEPIKAHUS
71a00paTOPHOTO 3aHATHUS; pa3padoTKa HEOOXOIUMBIX JIJIS
71a00paTOPHOTO 3aHATHS MHCTPYKLIMOHHBIX KapT; MOJECITUPOBaHHE
71a00PaTOPHOro 3aHATHUS; IPOBEPKA CIEIMATU3UPOBAHHON
1a00paTOpUM Ha COOTBETCTBUE CAHUTAPHO-TUTHEHHYECKUM HOpMaM,
TpeOOBaHUAM MO OE30MACHOCTH U TEXHUYECKOM ICTETHKE; IPOBEPKa
KOJINYECTBa JJAOOPATOPHBIX MECT, HEOOXOAUMBIX M JJOCTATOUHBIX JJIS
JOCTIDKEHUS TIOCTABJICHHBIX TIeJIe 00yUeHHsT; TPOBEpKa
MaTepHaIbHO-TEXHUUECKOro obecreueHust 1a00paTOPHBIX 3aHATHH Ha
COOTBETCTBHE TPEOOBAHUSIM IPOrpaMMBbl Y4€OHOM TUCITUIINHBI.

Tema 6.
[Topsimok mpoBeaeHUS
71a00paTOPHOTO 3aHSTHSI.

BXonHOM KOHTPOJIB NOATOTOBKM CTYAEHTA; BBOJHBIM HHCTPYKTaX
(3HAKOMCTBO CTYAEHTOB C COJIEpXKaHHEeM HpeAcTosimeil paldoTsl,
aHAJIM3 WMHCTPYKIHOHHBIX KapT, TEXHOJOTMYECKON TOKYMEHTAIUH,
1oKa3 crnocoOOB BBIMNOJIHEHHS] OTACIbHBIX OMNEpaIfii, HAlOMHHAHUE




OTJENbHBIX TOJO0KEHUHN MO TEXHUKE OE30MAaCHOCTH, NMPEAYNPEKICHUE
0 BO3MOXHBIX omuOkax). [IpoBeneHue cTyneHTOM JlabopaTOpHON
paboThI; TEKYIINIl WHCTPYKTAX, TOBTOPHBIN TOKA3 WM Pa3bsICHEHUS.
Odopmnenre oT4eTa O BBINOJIHEHUU 3a/laHusl; 3aKIHOYUTEIbHBINA
WHCTPYKTaX (TOABEIECHHE HTOrOB BBINOJHEHUS YYeOHBIX 3ajad,
pa3bop HONyLIEHHBIX OMIMOOK M BBISBICHUE UX MPUYHH, OOBSBICHUE
pe3yJIbTaTOB padOThI KaXKJI0T0O CTYACHTA




Temaruyeckuii NJaH (3anoaHsemcst Co2IaAcCHO Y4eOHOMY NIAHY)

Koaun4gecTBO 4acoB

Ounas popma

3aounast popma

B T.Y. B T.4. B T.4. B T.4.
Hazpauusi Tem ol 213 |3 o | 2 1% |& o | 2|5 |5 o 1E |5
° 2 2 585 90 2 = |55 68 o 2 21585 ¢ o |5 8|5 s
= ~ 15 o, O = = = = ) o, O = = = ~ 1) a, O H = = = 15 O = =
) SOOHO%CQS ) OHO%OO = O OP‘O%OO = O | B o> 0
5 | £ oY 3| = 5 SO HQOl 3 = 5 QO HQ| o = RO HO
8 gsgoﬁﬁﬁmg = goﬁﬁﬁm ¥ Egoﬁﬁﬁm 2 E|C 8=
o |E|l & |5 @ 9 ) E S |5 ald o o E | &5 98 A o E |5 &8 o
B 1E 9 |2 8E 9 = = o | v|E wW = 21912 88 = = 218 g8 E w
g e S < o QLOECSE(CS Qogmtiw ngﬂm
< < jas! < < jas! S | <3 jas! < jas]
Bl B S = = 5|3 = B | 5|3 = E o =
Tema 1.
Bgenenue. 19 2 2 15
Tema 2.
O6pamienne ¢ mpubopamu. | 21 | 2 4 | 15
IIpousBeneHne n3MepeHuil.
Tema 3.
DopMBbI IPOBEICHUS 21 | 2 4 | 15
71a00PATOPHBIX 3aHATHM.
Tema 4.
IMopsinox moarorosku | 21 | 2 4 15
71a00PATOPHOTO 3aHSITHS.
Tema 5.
[Tops /10K TIPOBEICHHS 23 | 2 6 | 15
J1a00paTOPHOTO 3aHSITHS.
Tema 6.
Onenka MOTPEITHOCTH
o y P 21 | 2 4 | 15
M3MEPEHUI TIPH  BBITOJHCHUH
J1a00PaTOPHBIX padboT
Bcezo uacoe:
126 | 12 24 90




7. Tembl J1a0OPATOPHBIX 3aAHATHI.

No Ha3Banune TeMbl

1 3HaueHMe J'Ia60paT0pHI:>IX 3aHATHH JJIA OBJIaACHHSA OCHOBaMH (1)I/I3I/I‘IGCKI/IX 3HAHMUIA.

2 | MHCTpYKIMs 1O OXpaHe Tpyla MpH IMPOBEIACHUU J1a0OPaTOPHBIX paboOT U J1abOpaToOpHOTO
IpaKTHKyMa 10 QH3HKe.

Ob6parnienne ¢ npudopamu. OCHOBEI Teopun n3MepeHuil. [IponsBeaeHne n3MepeHuil.

OrneHKa NOrpelIHOCTH U3MEPEHH NPU BBINOJIHEHUH JJa00paTOPHBIX paboT no (pusmke.

MeToanka v TEXHHKA MPOBEACHUs (POHTAIBHBIX Ja00PATOPHBIX PadOT.

MeToIMKa ¥ TEXHUKA MMPOBEICHUS ITUKIMYECKHUX JIA0OPATOPHBIX padoT.

MGTOI[I/IKa M TCXHUKA IMPOBEACHUA HHAWBHUYaJIbHBIX na6opaT0prlx pa60T.

MeToMKa ¥ TEXHUKA MMPOBEICHUS] KOMOMHUPOBAHHBIX 1a00PAaTOPHBIX PadoT.

O NOOT|B~|W

[Toctpoenne cucrembl  (usndyeckoro  1abOpPaTOPHOTO  HpPAaKTHKyMa B YCJIOBHUSX
Qg depeHmanui 00ydeHus: GU3NKH.

10 | OcobGeHHOCTH MOATOTOBKH JIAOOPATOPHOTO 3aHSATHUS

11 | OcobeHHocTH NpoBeAeHNs Ja00PATOPHOTO 3aHATHUS

12 | CtpykTypa oTyeTa O BHINOJIHEHUH J1a00paTOpHOIl paboThI

8. CamocrosiTesibHasi padoTa.

CamocrosTenbHas paboTa CTYIEHTOB IMPEIyCMaTPUBACT BBIOJHEHHE HHIMBUIYaJIbHBIX
3aJJaHHii, TOATOTOBKY K JIA0OpAaTOPHBIM 3aHSTHUSAM, H3yYCHHE HOPMATUBHOW, y4eOHOW U
METOAMYECKON JIUTEPATyphl, U3y4eHHE TPUOOPOB U 000pYIOBAaHMUS, TPOBEICHUE IKCIIEPHMEHTA,
00pabOTKy MONyYEHHBIX PE3yJIbTAaTOB, AHAIMU3 IMOJTYYCHHBIX pe3yabTaToB. CTyIEHTHl U3Yy4alOT
JOTIOTHUTEIBHYIO JIUTEpaTypy MO MpeaMeTy  JUIsl  pacliipeHus W yriayOJieHHsl 3HaHWH,
NPUHUMAIOT YYacTHE B TOMCKE HOBBIX JaHHBIX [0 3aJIaHHOM TeMe, NPUBUBACTCS WHTEPEC K
(bu3MKe U METOTUKE.

Ne HasBaHue TemMbl

1 | Ilegarormyeckass KOHLENIMS H3Yy4eHHUs TEOPETHUYECKHX MOjeneil B j1abopaTopHOM
MIPAKTUKYME.
2 | JlupakTHyeckre OCHOBBI OpPTraHU3alMM JESTEIbHOCTH CTYACHTOB Ha JIaOOPAaTOPHBIX
3aHATUSIX 1O 001Iel U3uKe B BhICIIEH HIKOJIE.
3 | KoHTpoJb U OlieHKa JIAOOPATOPHBIX pabOT U MPAKTUUYECKUX 3aHATUH.

JlaGopatopHbie 3aHATHS BO BHeyueOHOe Bpems. JlomamrHue OSKCIepHUMEHTAIbHBIC
paloTHI.

MBICIIEHHBIN YKCTIEPUMEHT Ha J1a00paTOPHBIX 3aHATHSX.

3a/1a4n-cONpPOBOKICHUS Ha JAOOPATOPHBIX 3aHITUSX N0 (PU3HKE.

3agauu, opraHu3anys U METOIMKa MPOBEJICHHsI ONBITHO-3KCIIEPUMEHTAIbHONU PabOTHI.
Cucrema yueOHOTO (PU3UUECKOTO IKCTICPUMEHTA.

CucTteMa NpUHLKIIOB MPOEKTUPOBAHUS U MIPOBEACHUS MOJICIUPYIOMIUX J1a00paTOPHBIX
pabot
10 | Boibop Tem s u3yyeHHMs (U3MYECKUX SIBICHHM C TOMOIIBIO MOJEIMPYIOLINX
71a00paTOPHBIX pabOT
11 | KomnobloTepHble MOJENUpylomue 1adopaTopHble paboThl Kak CIOCO0 MOAJNEPKKU U
pa3BUTHSI HATYPHOTO YKCIIEPUMEHTA

D

O 0N o

Kypc mucuumnuasl «Meroauka mnpoBeaeHusi J1a00paTOpHbIX pador no ¢usuke B
BBICIIEH WIKOJIe» IpeaycMaTpUBaeT cleayromue (opMbl opraHu3aluu y4eOHOro mporecca:
JIEKI1H, JTaOOPaTOPHBIE 3aHATHSI, CAMOCTOSTENIbHAs paboTa CTYAEHTA.

Martepuan  u3naraercsi € HCIOJIb30BaHHMEM  OOBSICHUTENbHO-HUIIOCTPATHUBHBIX,
OBPUCTUYECKMX M HCCIEAOBATENbCKUX METOJOB IpernojaBaHus. JIeknunm CcompoBOKIAIOTCS
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JICKIIMOHHBIM SKCIepUMEHTOM. JlabopaTopHbIe 3aHSATHS TPEANONaraloT ITOCTAHOBKY OIIBITOB,
MIPOBEICHUE U3MEPEHHUN (PU3NUECKUX BEITMUMH, 00pabOTKY pe3ylbTaTOB H3MEPEHHIA.

B yuebGHOM mporecce MIMPOKO MPUMEHSIIOTCS aKTHBHbIE M WHTEPAKTUBHbBIE (DOPMBI

MPOBEACHUS 3aHATHH (pa300p KOHKPETHBIX CHUTYyallUil, TUCKYCCHUS, TOJIEMHKA), BHEAYIUTOpPHAs
CaMOCTOsTeNIbHAsT PaboTa, OAUIBHO-PEHTHHIOBAsE CHCTEMa OLCHKU YCIEBAeMOCTH, JTHMYHOCTHO-
OpPHEHTHUPOBAHHOE 00ydeHue, MPOOIEMHOE 00yUeHHE.

[Ipenmonaraercs MCHOJNb30BaHHE B y4E€OHOM MIPOIECCE HHTEPHET-PECYPCOB, pPELICHUE

Pa3JIMYHBIX SKCIICPUMCHTAJIbHBIX 3a/1a4, JUCKYCCHUHU B IMIPOLCCCC ITONCKA HYTGI\/JI PCUICHUA 3ada1H.

N

o

10.Unousudyanvuvie 3adanus. (He mpenycMOTpeHbl y4eOHBIM IIAHOM).

11. KoHTpoJIbHBIE BONPOCHI K MPOMEKYTOYHOH aTTeCTAIIUH

Ponb 1abopaTtopHbIX 3aHATHI B mpoliecce o0ydeHus hU3HUKe.

Kakue ymeHus v HaBBIKH Pa3BUBAIOT J1a00paTOpHbIC paObOTHI?

[To kakuM npu4MHaAM CclieyeT JAaBaTh JAoMalriHue jiaboparopHbie paboTel? HazoBute
TUTFOCHI U MUHYCBHI TaKHX 33/1aHUH.

KakoBbl OCHOBHBIE ITpaBHIIa IPOBEACHHS TabopaTopHbIX padboT? Pons nabopanta?
Pacckaxxute 006 u3MepeHnu U oleHke norpemnocteil. Kak npaBunbHO nx Hatu?

B uém 3akmouaercs auddepeHIHpOBaHHBIA MOAXOA K MPOBEICHHUIO Ja0OPaTOPHBIX
pabor? HazoBuTe ero oTiaMyusi OT CTaHAAPTHOTO METO/Aa IMPOBEACHUS J1a00OPaTOPHBIX
pabor.

Uto sBJISIETCS TEOPETUICCKOW OCHOBOM TIPOBEJCHHS (DPOHTATBHBIX J1A00paTOPHBIX padboT?
Pacckaxure o Hen.

[lepeuncnure 6a30BbIE IKCIEPHUMEHTAIBHBIC SIBICHUS, HEOOXOAMMBIEC IJISi BBITOIHEHHUS
J1a00paTOPHBIX padoT.

Uro u3 celdst MpeCTaBIAIOT (PPOHTATBHBIE U IUKINYECKHE JIA00PATOPHBIE paObOTHI?

10. CDYHKI_[I/II/I U JACATCIIBHOCTH IPCHOAABATCIIA HA Pa3IMYHBIX 3Tallax IIPOBCACHUA

J1ab0paTOPHBIX padoT.

11. OcHoBHBbIE 3Tanbl pabOThl MPH BBHITOJHEHHWU J1a0OPATOPHBIX PAaOOT B BBICHIEH IIKOJIE

(ToIroTOBKa, IJIAHUPOBAHHE M IPOBEIEHHE HKCIIEPUMEHTa, 00paboTKa pe3ylbTaToB,
oopmieHne oTyera, 3alUTa J1a00paTOpHON PaboOTHI).

12. I[I/II[aKTI/ILIeCKOC U OpPraHuM3allMOHHOC 3HAUCHUC HWHCTPYKOHUU JJId  BBIIIOJIHCHUA

nabopaTopHoii pa®oTbl. OcCHOBHBIE TpeOOBaHHS, KOTOPBIM JIOJDKHA COOTBETCTBOBATH
WHCTPYKIUSI.

13. CtpykTypa nOCTpOEHUS HHCTPYKLIUH /7151 BBIIOJIHEHUS JJAOOpaTOPHON pabOTHI.
14. Buasl uHcTpykTaxa. [IpaBuna moBeneHHUs CTYIEHTOB Ha JIaODOpaTOPHBIX 3aHATUAX IIO

15.
16.
17.

¢busuke.

KpI/ITCpI/II/I MOATOTOBJICHHOCTU CTYACHTOB K BBIITIOJTHCHHUIO na60paT0pHI)1x 3aHATHH.
OCHOBHBIE 331241 JTAOOPATOPHBIX 3aHSATHH.

Kakue HaBbIKM M yMeHHsI (POPMHUPYIOTCS Y CTYIEHTOB IPHU BBIOJHEHUH JTa0OPATOPHBIX
pabot no ¢uzuke?

18. Pemenne 5SKCIIEpUMEHTANBHBIX 3allad Kak BUA y4eOHOW JEATENbHOCTH YYalluXxcs.

3HadeHUE OKCIICPUMCHTAJIbHBIX 3a1a4.

19. Kinaccuduranus 3KCIepIMEHTAIBHBIX 3a/1a4.
20. Meromueckue OCOOEHHOCTH HCIOIb30BAHUS SKCIEPUMEHTAIBHBIX 33/a4 MPU M3YYEHUHU

HOBOT'O MaTepHara.

21.MCTO,Z[I/I‘-ICCKI/IC 0COOEHHOCTH HCITOJIb30BaHUS OKCIICPUMCHTAJILHBIX 3a4a4 IIPpU OLCHKE

CTCIICHU YCBOCHUA U3YUCHHOT'O MaT€pHrajia.

22.MCTO,Z[I/I‘-ICCKI/IC 0COOEHHOCTH HKCIIOJIb30BAHUS OKCIICPUMCHTAJIBHBIX 3ada4 B KadC€CTBC

JOMAIIHETO 3aJaHHNA.

23.DJtanbl peueHUs AKCIepUMEHTaNbHOM 3amaun. OOy4deHHe YdYalluXcs PpeIIeHUI0

OKCIICPUMCHTAJIBHBIX 3a/1a4.
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24. Tlytu 1 criocoOBl OLEHKH MTPABUIIBHOCTH U JOCTOBEPHOCTH PE3yIbTAaTOB, MOTYYEHHBIX IPU
pelICHNH S3KCIepUMEHTaNbHONH 3amaun. OdopmileHHEe pEeLIeHUs SKCIEPUMEHTAIBHON
3a7a4H.

25. Texunka 6€30MaCHOCTH MPH PEIICHUN YKCIIEPUMEHTAIBHBIX 33/1a4.

26. DTanbl cocTaBICHHUS YKCIIEPUMEHTAIBHON 3a/1a4H.

12.06pa3en 3K3aMeHALMOHHOI0 HHJIeTa

MunuctepcTBo o0Opa3zoBanus u Hayku HP
I'OY BIIO «/[oneyxuit nayuonanvHblil yHUgEpcumemy

O06pa3oBaTenbHBINA YPOBEHb MArucTp

dakyapTeT (DU3HKO-TEXHUYECKHUIA

Hanpasnenre moarorosku: 03.04.02 ®dusuka

Cemectp 6 Kadenpa obmieit pu3nkn 1 TUIAKTHKA PH3UKH

Yuebuas gucummunaa _«MVeToaAMKa NpoBeleHUsl Ja0opaTOpHbIX padoTr mo ¢usuke B
BbICIIEH IIKOJIe»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHoBHBIE STambl PabOTHl TPHU BBHIMOJHEHUH JIAOOPATOPHBIX pPabOT B BBHICHICH IIKOJIE
(moAroToBKa, IUIAHUPOBAHHWE U IIPOBEICHHUE JKCIEpUMEHTa, 00padoTka pe3yibTaToB,
oopmieHne oTdera, 3aUTa JJa00PATOPHOM PadOTHI).

2. OYHKUMU U JeSITEIbHOCTD MIPEToAaBaTelis Ha pa3InYHbIX dTanax MpoBeACHUs J1abOpaTOPHBIX
pabor.

3. Ha npumepe skcriepuMeHTalIbHON 33a4M MOSICHUTE OCHOBHBIE ATAIlbl PELLICHUS:
«Kax mooicno onpedenums 06vEm yuebH020 nomewenus, umes 8 Haliuduy HeboIbulol epys,
NOO0GeUEeHNbII HA HUMU HeU38E€CMHOU ONUHbLY »

YTBepKIECHO Ha 3aceAaHuu KaQeapbl oouiei puzuku u OuoaxKmuxku uuxu

mporokonr Ne  or" " roja
3aBeIyIONMI Kadempoit beweenu b.U.
9K3aMEHATOP Jyuuna A.10.

13.00pa3en TeCTOBOrO 3a1aHUA
(He MpexyCMOTPEHO)

14. Kpurepun oneHuBaHus
(Paszpabamulsaromcs u ymeepocoaromes kagheopoti Ha ocnoge Ilonoxcenus JJonHY)

Ounenka mo Ounenka no 100- Ounenka 1o rocyapcTrBeHHOM Ounenka no
nIKaJje 0aIbHOI 1mIKaJIe mKase rocy1apcTBeHHOit
ECTS (3x3amen, nuddepeHunpoBaHHbIN HIKaJIe

3a4er) (3auder)
A 90-100 5 (OTIIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (y1OBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM cauu
F 0-34 2 (Hey1OBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOHOCTBIO ITOBTOPHOU Ca4H
IIPU yCIOBUU 00s13aTeNIbHOrO Habopa
JIONIOJTHUTEIIBHBIX OalIoB
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WrtoroBas omeHka MO KaXIOMy MOJIYJIO0 ONpefensercs Kak cyMma OaijioB, HaOpaHHBIX
CTYJEHTOM B TEUEHUE CEMECTPA U CEMECTPOBOTO 3K3aMEHa!

3HaHI/Ie, YMCHHC U HABBIKU

Bbamel

KoHntponbHas
pabora (3a
OJIHO 3a/JIaHUE)

PaccMotpen (u3udeckuii CMBICIT 3a/1aHUs, BRISICHEHBI (PU3UYECKHe
3aKOHBI, KOTOpbIe HEOOXOUMO MPUMEHSTh MIPHU PEIICHUHU TaHHOM
3a7a4M, 3alMCcaHa CUCTEMa YpaBHEHUH, KOTOpas OMNMUCHIBAECT
SIBJICHUE.

1

Pemena cucrema ypaBHEHUWH, TOJydeHa KOHE4YHas Qopmyia,
MIpOBEJICHA POBEPKA HA PA3MEPHOCTb.

IIpoBeseHHBIE YHMCIEHHBIE PAcUeThl. MOCTPOEHBI HEOOXOAUMBIE
rpaduKu, paCCMOTPEHBI MPEAETIHHBIE TEPEXOIBI.

N

TectupoBanue

3a TPpHU IMPABUJIBHBIX OTBCTA.

JlaboparopHas
pabora

JlaboparopHast paboTa BBIMOJIHEHA CAMOCTOSTEIBHO, TPOBEICHBI
BCE  HEOOXOJMMBIC  WCCIICIOBAHHMSA, OOBSICHEHBI  1ICJTh
WCCIICIOBAaHUM M METOJUKA BBITIOJHEHUS PabOTHI, MOJIy4YCHHBIC
MPaBUJIbHBIE  PE3yJbTAaThl, BBINOJIHEHB BCE HEOOXOIUMbBIC
pacuetsl, rpaduku. CrenaHHbIe BBIBOJIBI.

PaCCMOTpeHa TCOpUs ABJICHUS, KOTOPOC UCCIICAYCTCA B pa60Te.

HonyquHHe TCOPECTUYCCKUC q)OpMy.]'ILI, KOTOPBIC 00BACHAIOT
JaHHOC SIBJICHUC. CI[CJIaHHI)IC BBIBOAbI OTHOCHUTCIIBHO
IIPUMCHCHUA TCOPCTUYCCKHUX 3HaHHWH Ha ITPAKTHKC.

CemecTpoBbIit
9K3aMeH

HOKa3aHI)I CUCTCMATHUYCCKHUEC U FJ'IY6OKI/I€ 3HAHUS HpI/I OTBCTC Ha
TEOPETUYECKHE BOIPOCHI OMIIETa, BHIIOJIHEHA IPAKTHYECKAs YacTh
B IIOJIHOM 00BEME;

50

IToka3anpl cucTeMaTH4YeCKue U FJIY6OKI/IG 3HaHHA IIPU OTBCTC Ha
TCOPETUUCCKUE BOIIPOCHL 6I/IJ'ICTa, BBITIOJTHCHA ITPAKTHUYCCKAA 4aCTh
B ITOJTHOM O6’beMe, JOIMYHICHBI HC3HAYHUTCIIbHBIC OIINOKH.

40

[lokazanbl He cucTeMaTHYeCKUEe M He TJIyOOKHWE 3HaHHUS MpH
OTBETE Ha TEOPETHUYECKUE BOIPOCHI OHMIIeTa, MPaKTHUECKash 4acTh
BBINIOJTHEHA HE B MOJIHOM 00beMe, JONYIIEHBbl CYIECTBEHHBIE
OLIMOKH.

30

[Toka3zaHbl MOBEPXHOCTHBIE 3HAHUSA B OTBETE€ HAa TEOPETHUYECKHE
BOIPOCHI OMIeTa, MpaKTHUYECKasi YacTh OMiieTa He BBINMOIHEHA, IIPH
OTBETE JIOMYIIEHO MHOTO CYIIECTBEHHBIX OMIMOOK.

20

[TokazaHel OYE€Hb IOBEPXHOCTHHIE YaCTUYHBIE OTBETHl Ha
MPOCTHIE BOMPOCHI HA 3HAHWE OCHOBHBIX OMpeneeHui u hopmy,
BOCCO3/IaHbI OTJIENbHBIE (PparMeHThl MaTepuaga C IOMOIIBIO
9K3aMEHATopa.

10

JlonmoaHUTENIbH
ble OaJIIbI

AxTuBHOC y4aCTuc B 060y)KIlCHI/II/I HU3ydaceMoOro marcpuajia Ha
3aHATHUAX.

10

Crtporoe BeITOJIHEHHE Tpaduka yaeOHOTo mporiecca.

3a akTUBHYIO pabOTy Ha 3aHATHSAX, YY4aCTHE B PEIICHUM 3ajad,
MPaBUIbHBIC OTBETHI HA TEOPETHYECKHE BOIMPOCHI (3a OIHO
3aHATHUE).

15. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue yueOHOro npoiecca
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1. lns mpoBeneHNs JeKIMOHHBIX 3aHATHI C JIEKIIMOHHBIMH IEMOHCTPALMSAMH TpeOyeTcs
CIIeIMaIbHBIM 00pa3oM 00OpY/ZOBaHHAs ayIUTOpPUS HA TPYIILYy, 000PYAOBaHHAS TAKKE MEIOBOM
WJIM UHTEPAKTUBHOM JOCKOM.

2. Beixon B UnTepuer, Wi-Fi noctyn B koprycax yHHBEPCUTETA.

3. TexcToBBIC U ANEKTPOHHBIE pecypchl HayuHoit 0MOnMnoTeKn yHUBEpCUTETA.

16. PexomeH10BaHHAs JIUTEpaTypa

OcHoBHas iuTEpaTypa
1. Byraes, A. . Meroauka npenogaBanust GU3UKU B cpenHeil mkoine - M.: [Ipocemenue,
1981. - 288 c.

2. Meronuka npenogaBanus ¢pusnku B cpeaneit mkoune. [Tox pen. C. E. Kamenernkoro, JI. A.
NBanosoii. - M.: [Ipocsemienue, 1987. - 336 c.
3. Meroauka npenogaBanus ¢usuku B 8-10 kimaccax cpenneit mkoinsl. Ilog pen. B. I1.
Opexosa, A. B. Ycooii. - Mocksa: IIpoceemenue, 1980. - 352 c.
4. Kameneukwuii C.E. MeTonuka pemeHus 3a1a4 1o Gpusuke B cpeaHei mkoiae — M.:
IIpocsemenue, 1987 . — 335 c.
5. KoOymxkun B.K. Metoauka pemenus 3ana4d no ¢pusuke — JI.: Usmarenscro JII'Y, 1970. —

247 c.

6. Antunun W.I'. DxcnepumenTanbHble 3a1auu 1o ¢pusuke 6-7 kimace — M: [IpocBenienue,
1974.- 127 c.

7. Jlanre B.H.. DxcnepuMeHTanbHble pU3NUYECKUE 3aa4u Ha cMeKalky - M: Hayka, 1974.-
95 c.

8. banam, B. A. 3agauun no ¢usuke 1 MeTOBI X pemeHus - Mocksa : [Ipocsemenne, 1967. -
415 c.

9. Tempprar U.M., I'enpenmreitn JI.O, Kupuk JI.A. 1001 3amauya mo ¢usmke — XapbKoB,
I'mmuazus, 2008. — 351 c..

10. Byrukos E.U., BeikoB A.A., KonnpareeB A.C. ®usuka B 3amadax — JI: MzmarenscTBo
JI'Y, 1974. - 160 c.

11. Menenun I'.B. ®usuka B 3amauax — M: Hayka, 1989. — 269 c.

12. Jlucenkep I'.P. ®dusnyeckuii skcnepumeHT B 1mkone. Ilocobue ans yuuteneit / I'.P.
Jlucenkep , M. Ilpocsemenue, 1975, 200c.

13. XopomaBun C.A. ®usnueckuii sKkcnepuMeHT B cpeaHei mkose: 6-7 ki / C.A.
XopomasuH, M. IIpocsemenue, 1988, 175c.

JlonoJIHUTeIbHAS JTUTEpaTypa

1. A.IL PemvkeBnu COopuuk 3amau no ¢usuke g 8-10 kimaccoB cpenHedt mkossl — M:
IIpoceemenue, 1988. — 191 c.

2. B.N. Jlykammk COOpHHK 3a/1a9 U BOIIPOCOB 10 (hH3HKe Ist 7-9 KIIACCOB CPEIHEN MIKOIBI —
K: Koncyn, 2009 — 180 c.

17. AUudopmanuoHHbIe pecypchl

1. http://donnu.ru/ — caiir louHY.

2. http://library.donnu.ru/ — caiit 6ubarorexn JouHY.

3. http://mondnr.ru/ - caiit MunucrepcTBa oOpazoBanus u Hayku JJHP

4. http://donippo.blogspot.ru/ - caiit Jlonenkoro PecrmyOauKaHCKOTO HHCTUTYTa JOIMOJHH-
TEJILHOTO MEAarorn4eckoro 00pa3oBaHus

5. http://www.kvant.info/ - caiit sxypHana «KBanT»

6. http://fiz.1september.ru/ - caiit xypHana «®u3nka B OIKOIE»
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7.http://experiment.edu.ru — ecrecTBeHHOHAy4YHbIC SKcrepuMeHThl — Dusmka: Kotekmms
Poccwuiickoro o61meo0pa3zoBaTeIbHOTO MOPTAa.

8.http://www.edu.delfa.net — kabuner ¢usuku Cankr-IlerepOyprckoit  akageMuu
HOCTIUILUIOMHOTO IEAarorn4ecKoro 00pa3oBaHusl.

9. http://iatephysics.narod.ru/knowhow/knowhow?7.htm — npaBuia BBITOJTHEHUS U3MEPEHHUMA U
MOCTPOCHHUS IPaUKOB.

18. IIporpamMHoOe odecneyeHue (IIPU HATUIHH)

Pabouast mporpaMma paccMOTpeHa W TIEPEyTBEp)KJI€HA Ha 3aceqaHuu Kadenpsl C
u3MeHeHHsAMH (6e3 Tivii) Ha 2017 rox. ITporoxon 3acenanus xadenpsr Ne or 4.8 17
3as.xadenpoit
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