METOOUYECKHE YKA3SAHUS
I1IO0 BBIIIOAHEHHIO
AABOPATOPHBIX PABOT

AQbIrecKum rocyaapcTBeHHbIN YHUBEPCUTET



MeTtonnueckue yKa3aHUsi COCTABJIICHBI B COOTBETCTBUM C TpeOOBaHUSMU
denepadbHBIX TOCYAApPCTBEHHBIX 00pA30BATENBbHBIX  CTAHIAPTOB  BBHICIIETO
obopazoBanus 38 VYI'CH. VYtBepkmensl Ha 3acemannmn CoBeTa WHXKCHEPHO-
busmaeckoro dakymprera DI'BOY BO «AIl'Y». [IpennaznadeHsl 11 CTYIACHTOB

WHXEHEPHO-(DU3NUEeCcKOro GakyinbTeTa.



1. OBIIME NOJIOKEHUS

Jlabopamopnvle 3anamus — OJHA W3 Pa3HOBUJHOCTEH IPAKTUYECKOTO
3aHATHUSA, sABJstonIascs 3¢dekTuBHON (HOopMOIl yUeOHBIX 3aHSATHI B OpraHU3alluU
BBICIIIETO 00pa3oBaHus. JlJabopaTopHbie 3aHATHS UMEIOT BBIPAKEHHYIO CHIEUPUKY
B 3aBUCHUMOCTM OT Y4Ye€OHOM JUCUUIUIMHBI, YIAYOISIOT U 3aKpeIUIsOT
TeopeTHuecKkre 3HaHusA. Ha 3TUX 3aHATUSAX CTYIEHTHl OCBauBAalOT KOHKPETHBIE
METOJBI M3Y4YCHHUS AUCHUILINHBI, OOydYaloTCA SKCIEPUMEHTAIBHBIM CIIOCO0aM
aHajau3a, YMEHHUIO paboTaTh C IpruOOpaMu U COBPEMEHHBIM 000Dy I0BAHUEM.

JlaGopaTopHble 3aHATHS alOT HArJIJHOE IpPEACTaBICHHE 00 HM3y4aeMbIX
SBIICHUSIX W Tpolleccax, CTYACHTHl OCBaWBalOT TIOCTAHOBKY U BeJCHHUE
IKCIIEPUMEHTA, Y4aTCs YMEHUIO HaOII0aTh, OLIEHUBATH MOJYYCHHBIE PE3yIbTaThl,
Jienath BBIBOABI U 00001eHus. CrieoBaTeabHO, BEAYIIEH LENbl0 1a00paTOpHBIX
paboT dABIAETCA OBJAJCHME TEXHUKOW OKCHEPUMEHTa, YMEHHE pellaTh
IPAKTUUECKUE 3a]1a4M ITyTEM IMOCTAHOBKH OIIBITA.

Jlis  Bcex nabopaTOpHBIX pabOT, KOTOpPBHIE BBIMOJIHSIIOT CTYJEHTHI,
COCTaBJISIIOTCS  METOAMYECKHE PEKOMEHJALMM WM YKa3aHWs, COJEprKalue
onucaHue JadopaToOpHOM pabOTHI, MOPSAOK €€ BHIIOJHEHHS U (opMy oOTyeTa.
JlaGopaTopHble 3aHATHS TPOBOIATCA B COCTABE aKaJIEMHUYECKOW TpPYNIbI C
pasaesieHreM Ha MOATPYIIIHI.

JlaGopaTopHble 3aHATUS — CYIICCTBEHHBIN AJIEMEHT y4eOHOro Tpolecca B
OpraHu3alliy BbICHIET0 00pa30BaHMsI, B XOA€ KOTOPOro o0ydaromuecs GakTHIeCKH
BIIEPBBIE CTAJKUBAIOTCS C CAMOCTOSITENIbHOM TNPaKTUYECKOW JEeSTENbHOCThIO B
KOHKpETHOM ob6sacTu. JlabopaTopHbie 3aHATH, KaK U APYTryUe BUABI MPAKTHYECKUX
3aHATUN, SBISIOTCA CPEIHMM 3BEHOM MEXIY YIIyOJIeHHOM TeOopeTHYeCKOn
paboToil oOyuarolmuxcst Ha JIEKIMSX, CEMHUHapax M INPUMEHEHMEM 3HAaHUN Ha
OpaKTHUKE. OTH 3aHATHS yAAyHO COYETAIOT DJIEMEHThl TEOPETHYECKOIO

UCCIIEIOBAHMSI U TPAKTHUUECKON pabOTHI.



Beimonasisi  mabopatopHbie  pabOThI, CTYACHTHI JIy4Ille  YCBAaWBAIOT
MPOTpaMMHBIN MaTepHall, TaK KaKk MHOTHE OTpeesICHUS U (POopMyJIbl, Ka3aBIIHECs
OTBJICUCHHBIMU, CTAHOBSTCS BIIOJIHE KOHKPETHBIMH, MPOUCXOIUT
COIPUKOCHOBEHUE TEOPUU C MPAKTUKOM, YTO B LEIOM COJACHUCTBYET IMTOHHUMAHHIO
CJIOKHBIX BOMPOCOB HAyKU U CTAaHOBJEHUIO CTYIAEHTOB Kak OyAylIux
CIICLIMAJINCTOB.

B uemax wuHTErpanMM TEOPUM W TNPAKTHUKA B OPraHU3ALUSIX BBICILIETO
oOpa3oBaHus B TIOCJIEIHEE BpeMs IMOJYyYalOT IIUPOKOE PaCHpOCTpAHEHUE
KOMILIEKCHBIE JIabopaTOpHbIe pabOThI, MPOBOAUMBIE HA HIMPOKOM TEXHHYECKOM
dboHEe C MpUMEHEHHEM pPa3HOOOpa3HOM almaparypbl B YCIOBHSX, OJU3KHUX K
pealbHBIM, B KOTOPBIX OyeT paboTaTh OyayIIui CIICIIUAIHCT.

[IpoBeneHurem J1abopaTOPHBIX 3aHATUH JOCTUTAIOTCS CIICIYIONINUE IICIIH:

— yrayOJieHHe W 3aKpervieHue 3HaHUSA TEOPETUYECKOro Kypca IyTeM
MPAKTHYECKOTO M3YyYCHHUS B JaO0OPATOPHBIX YCIOBHUSAX H3JI0KCHHBIX B JICKIHSX
3aKOHOB U IIOJIOKECHUI;

— MpUOOpPETCHUE HABHLIKOB B HAyYHOM OJKCIIEPUMEHTHPOBAHWH, aHAIN3C
MOJIYYCHHBIX PE3YJIbTATOB;

— (opMupoBaHNE TEPBUUHBIX HABBIKOB OpraHU3alliH, IJAHUPOBAHUS U
MPOBEJICHUS HAYYHBIX UCCJICIOBAHUM.

[Ipu npoBeneHNN Ja00PATOPHBIX 3aHITUN yueOHas rpyna MOXKET JACIUThCS
Ha MOJTPYNIIbl YUCICHHOCTHIO HE MEHEE 8 YEJIOBEK, a B CIy4ae WHIUBUIYATbHOU

IIOATOTOBKU U MCHCC.
2. OPTAHU3ALIUSI JABOPATOPHBIX 3AHSTUN

[Topsimok MOATOTOBKM TaOOPATOPHOTO 3AHSTHS:

— u3y4eHue TpebOoBaHMM paboueii MporpaMMbl TUCIUATIIUHBI,
— (opmynupoBKa 11eH 1 3a7a9 Ja00paTOPHOTO 3aHATHS;

— pa3paboTKa Tu1aHa MpOBEACHHS TaOOPATOPHOTO 3aHSATHS;

— noa00p coJiep>KaHus J1abOPaTOPHOTO 3aHATHUS;



—  pa3paboTka  HEOOXOAMMBIX  JUIsi  JAOOpPaTOpPHOTO  3aHATHUSA
WHCTPYKIIHOHHBIX KapT;

— MOJEIMPOBaHKE JTaOOPATOPHOTO 3aHATHS;

— TMpOBEpKa CIEIHAIN3UPOBAHHOW J1Ta0OpaTOpUU HA COOTBETCTBHUE
CAHUTAPHO-TUTUECHHYECKUM HOpMaMm, TpeOOBaHHSAM 1O O€30MacHOCTH U
TEXHUYECKON ICTETUKE;

— TMpoBepKa KoinmdecTBa JAOOPAaTOPHBIX MECT, HEOOXOIUMBIX W
JOCTAaTOYHBIX JJISl IOCTHKEHUS TOCTABJICHHBIX IIeJIei 00yueHus;

— TpOBEpKa MAaTepUAIbHO-TEXHUYECKOTO O0ECleYeHusl J1abopaTOPHBIX

3aHATUN Ha COOTBETCTBUE TPEOOBAHUAM MPOTrpaMMbl yUEOHON TUCHUIIINHBI.
3. IIOPSIOK MPOBEJIEHUA JABOPATOPHOI'O 3AHATUA

1. Bsoouas wacms:

— BXOJTHOM KOHTPOJIb MOJTOTOBKH CTYACHTA;

— BBOJIHBIH HWHCTPYKTaX (3HAaKOMCTBO CTYJEHTOB C COJIEp>KaHHEM
nmpeacTosiell  paboThl, aHalW3 WHCTPYKIIMOHHBIX KapT, TEXHOJOTUYECKON
JOKyMEHTAIlMU, TI0Ka3  CIIOCOOOB  BBHITIOJIHGHUS  OTHACIBHBIX  OTMEpaIlnid,
HAalTOMUHAHUE  OTACIBHBIX  TOJIOKCHUH MO0  TEeXHUKEe  Oe30MMacHOCTH,
MPEAYNPEKICHUE O BO3MOKHBIX OITHOKAX).

2. OcHogHas yacmo:

— MPOBEJICHUE CTY/ICHTOM JIaA0OPaTOPHOU PabOTHI;

— TEKYIIMA WHCTPYKTaX, MIOBTOPHBIA IMOKa3 WM pa3bsCHEHUsS (B Cllydae
HEOOXOJMMOCTH TPENOJaBATeNIeM HCIOJHUTENBCKUX JCUCTBUHM, SBISIOMIUXCS
PEIMETOM HHCTPYKTHUPOBAHHS ).

3. 3akarouumenvHas yacmo.:

— o(opmIieHHE OTYETa O BHITIOJIHCHUH 33JIaHHUS,

—  3aKJIIOYMTENBHBIA WHCTPYKTaX (TOABEJCHWE WTOTOB BBIMOJHEHUS
yueOHBIX 3a/Jay, pa300p [OMYIICHHBIX OINMOOK W BBISBICHHWE WX TNPUYHH,
COOOIIEHNE PE3yJbTaTOB Pa0OTHl KAXKIOTO CTYJEHTA, OOBSBICHHE O TOM, UYTO

HE0OXOMMO TTOBTOPUTH K CIICIYIOIIEMY 3aHSTHIO).



dopMbI OpraHu3anuu 1a00paTOPHOTO 3aHATHUS 3aBUCAT OT YHCIIA CTY/ICHTOB,
coJiep KaHusl U1 00beMa MPOrpaMMHOTO MaTepualia, yucia JadopaTOpHbIX padoT, a
TaK)ke OT BMECTUMOCTH YUEOHBIX TOMEIICHUI U HaJTu4usi 000py0BaHUS.

B 3aBUCUMOCTH OT 3THX YCJIOBUW B YHUBEPCUTETE MPUMEHSIOT CIEIYIOLINE
dbopMbl TPOBEICHUS TAOOPATOPHBIX 3aHATUM:

— ¢poHTaNBHAS;

— TI0 LIUKJIaM;

— UHAUBHIyaJbHAas;

— cMelIaHHas (KOMOMHHUPOBAHHAs).

@ponmanvuas gopma TMPOBENCHUS JTAOOPATOPHBIX 3aHATUM TMPEIOJIaracT
OJIHOBPEMEHHOE BBINOJHEHUE pabOThl BCeMHU CTyleHTamMu. Ee mnpumeHeHue
criocoOCTBYeT 0oJiee TIyOOKOMY YCBOEHHIO Y4eOHOro Marepualia, MOCKOJIbKY
rpaduK BBIMOJHEHUS JIAOOPATOPHBIX pabOT MOCTAaBJICH B YETKOE COOTBETCTBUE C
JEKIUSAMH U ynpakHeHussMH. [Ipu sTom obecrieunBaeTcsi BRICOKHI METOIMUCCKUN
YpOBEHb TIpPOBeACHUS paboOT, Tak KaKk Ha KaXJOM 3aHATHUM BHUMAaHUE
npenojaBatesis COCPeIOTOYMBACTCS JIMIIbL HAa OJHOM padoTte. OmHako 3Ta popma
TpeOyeT OOJIBIIOr0 KOJIMYECTBA OJHOTUIIHOTO, WHOTJAa JIOPOTOCTOSIIETO
000pyZIOBaHUS M YHUBEPCAIBHBIX CTEHJIOB, a IJIS UX pa3MEIIeHUS — 3HAYUTEIbHBIX
71a00paTOPHBIX TIJIOMIAJEH.

B opranmzanmsx BbICHIETO 0Opa30BaHUSI HCIMOJIL3YETCS OpraHu3aIus
nabopaTopHbIX paboT no yuxiam. Ilpu 3TOoM pabOTHl AENATCS HAa HECKOJIBKO
LMKJIOB, COOTBETCTBYIOIIUX OIpPEACICHHBIM pa3fieaM JIEKIIMOHHOTO Kypca. B
ONIMH IUKJI OO0BEIUHSIOTCS 4—5 paboT, OCYIIECTBISEMBIX, KaK IpPaBWJIO, Ha
OJHOTUIMHBIX cTeHAaX. CTyACHTHI BHIMOJHSIIOT paOOThl 10 TpaduKy, nmepexons oT
OJIHOTO IIUKJIA K IPYTOMY.

Opranuzanuu  BbICIIET0  00pa30BaHMsI, pacloJiarariiue  OOJBIIMMU
BO3MOXKHOCTSIMU TI0 JabopaTopHOil 0a3e, BHEAPSAIOT HMHIWBUAYAIbHYIO (QopMy
OpraHu3aluu padoT, MPU KOTOPOH KaXKIbId CTYJEHT BBINOJHSAET BCE HAMEUCHHbIC
porpaMMoi pabOTHl B OMPEIEICHHONW MOCIEI0BATEIFHOCTH, YCTaHABIMBAEMOMN

rpagukomM. B 3TOM cnydae CTyIeHTh OJHOBPEMEHHO MOTryT paboTaTh Ha



paznuuHbiMH TemMaMmu. J[lanHas Qopma opraHuzanuMy J1abOpaTOPHBIX padoT
o0naaeT TeM MPEUMYIIECTBOM, YTO TMO3BOJSET paCHIMPUTh TEMaTHKy U
MPENOCTABIISIET CTYIEHTaM OOJIbIIIME BOZMOXHOCTH JIJIsl HAYYHBIX UCCIIEAOBaHUIA.

Haumbonee  wyacTo B YHUBEpPCHUTETE  HUCHOJB3YETCS  CMEWAHHAs
(KomMOuHUposanuas) popma OpraHu3aIuy J1a00PATOPHBIX 3aHATUM, IMO3BOJISIONIAS
UCITI0JI30BATh MPEUMYIIECTBA KaXKIOM U3 PACCMOTPEHHBIX BbIIIE (POPM.

Kak mpaBmio, Ha mMepBBHIX Kypcax MNPUMEHSIOT (POHTAIBHYIO (GOpMy
MPOBENCHUST JTA0OPATOPHBIX 3aHIATHM, 3aTeéM MEepeXoJsiT K IMKIOBOM U
WHIUBUyalIbHON. Bo Bcex ciydasx xadenpsl cTpeMsTcs K TOMY, YTOOBI KaxKaas
nabopatopHas paboTa BBITIOIHATIACH CTYIGHTAMHU CaMOCTOSITENILHO.

[Ipu npoBeneHuu aabOpPaTOPHBIX PabOT BO3MOXKHBI TPU TMOAXOAA K HX
BBITIOJIHEHUIO:

— PpEUENTYpHBIX JEUCTBUI CTYJEHTOB, KOTJla OHU NPOSBIAIOT YMEHHE
paboTaTh TPEUMYIIECTBEHHO B CTaHAAPTHBIX YCIOBUAX, OTPAKEHHBIX B
PYKOBOJICTBE I10 J1a0OPaTOPHOMY 3aHSTHIO;

— YaCTUYHO IOWCKOBBIX JICMCTBUM, KOTJA CTYJIECHTHI MOTYT JEHCTBOBATH
JIOCTAaTOYHO CaMOCTOSITEIBHO, pEIIaTh HECIOXKHbIE TBOPUYECKHE 3a7aud IpHU
M0JICKa3Ke WJIM HEMOCPEACTBEHHOM PYKOBOJICTBE MIPETIOAaBaTeNs;

— AaKTUBHBIX TBOPUYECKHX JCHCTBUU CTYJEHTOB, KOTJAa OHU MPOSBISIOT
CIIOCOOHOCTH JICWCTBOBATh B YCIOBUSX, OJU3KUX K pEabHBIM, HCIOJB3Ys 3arac
NPUOOPETEHHBIX 3HAHUM.

B oroit cBs3u  nmabopaTopHble paOOTBI PEKOMEHIyETCS IUIaHUPOBATH

CJIETYIOITUM 00pa3oM:

— 1A CTYACHTOB TIEPBBIX KYpPCOB — C JKECTKOW perilaMeHTaIuen
NEATEIbHOCTH;
— i1 CTYJCHTOB BTOPBIX U TPEThUX KYypCOB — ¢ OCJIa0JeHHON

pernaMeHTauHeﬁ ACATCIIBHOCTH, C HCIIOJb30BAHHUCM YAaCTHYHO-IIOMCKOBOI'O

METO/1a;



— I CTYACHTOB CTapliuX KypcoB — JabopaTopHble paboOThI
UCCIIEIOBATEIbCKOTO XapaKTepa B YCIOBHUSX IOJHOM CaMOCTOSITENIBHOCTH, IPH

KOCBCHHOM KOHTPOJIC IIPCII0aBaTCIIA.

4. OCOBEHHOCTH NOAIOTOBKHU JIABOPATOPHOI'O 3AHSATUS

[loarotoBka  1a0OpaTOpPHOro  3aHATUS ~ HAUYMHAECTCA C  HM3YyYCHHUS
JTIOKyMEHTAINH, ompeneicHus (YTOYHSHHs) Ieled W 3amad JaHHOTO 3aHSTHSA,
BpPEMEHH, BBIICIIIEMOTO CTYACHTAM JIJIsl TOATOTOBKH.

3amaya Ha MOJATrOTOBKY K JabopaTopHO# paboTe MOXKET OBITh MMOCTaBJIEHA HA
JICKIIMHA, Ha TPAKTHYECKOM 3aHSITHH C TAaKAUM BPEMEHHBIM pPacdyeToM, UYTOOBI
CTYJIEHTBI CMOTJIM Ka4e€CTBEHHO MOATOTOBUTHCS K €€ TpoBeaeHn0. OTHOBPEMEHHO
UM BBIJIAIOTCS paspabaThiBaeMble Ha Kadenape «3amaHue Ha JabOpaTOpHYIO
pabdory» u «Otuer o mnabopaTopHOil paboTe». IOTH y4eOHO-METOJIUYECKHE
MaTepHaibl TOTOBSATCSA, KaK TIPABHWIIO, IPEMOAaBaTEeM, KOTOPBIA IPOBOIUT
71a00paTOPHBIE 3aHSITHS.

Pazienbl yka3aHHBIX METOJMYECKHX MAaTEPHAIOB OTPAXaloT Y4eOHBIC
BOIIPOCHI, KpPaTKHE CBEACHUS 110 TEOPWUH, MPOTPaAMMYy BBITIOJIHEHHSI PaOOTHI,
coJiep KaHUe OTYETa, BOMPOCHI VIS IOATOTOBKH U JINTEPATYPy, PEKOMEHIYEMYIO K
U3y4YeHUI0. B HUX Take CTaBsTCS 3a7aud, KOTOPBHIE CTYACHTHI JIOJDKHBI PEIIUTh
npy TMOATOTOBKE K paboTe, B Tpoliecce HKCIEPUMEHTa W mpu 00paboTKe
MIOJIYYCHHBIX PE3yJIbTATOB.

B wMeromuueckux ykazaHUAX O TOpANKE OQOPMIIEHUS OT4YeTa O
nabopaTtopHOit paboTe onpeAeisatoTcs gopMa oTdeTa (B KAKOM BHJE JTOKEH OBITH
opopmiieH 1mdpoBol u rpaduUyueckuil Marepuain), TMOPSAIOK CpPaBHEHUS
MOJIYYCHHBIX PE3yJbTaTOB C PACUCTHBIMH M OIEHKH ITOTPEIIHOCTEH, MOPSI0K
(bopMyIMpOBaHMS BBIBOJIOB M 3aKIIOUCHHUM, a TaKKE 3aIlUThl BBITOJHEHHOM
padoTHL.

[Ipu poBeIeHUM 3aHATHM C )KECTKON perjiaMeHTaIuen onucanue padboTbl —
3T0 (aKTHUECKH TOIIATOBBIM TEPEUYEeHb TOTO, YTO CTYACHTHI JOJDKHBI 1O HEH

CACJIaTh.



Onucanue 1o padotaMm Ha NPoOIEMHO-OPUEHTUPOBOYHOI OCHOBE HECKOJIBKO
OTJIMYAETCS OT TPATAULMOHHOTO U BKJIKOYAET:

— HaNMEHOBAHME U LIEJIEBYIO YCTAaHOBKY JIaOOpaTOpHOM padoThI;

— CYTh HAy4YHOU IIPOOIEMBI, OJICKAIICH pa3pelIeHuIo;
— NIPUMEPHBIN NOPSAIOK MPOBEAEHUS SKCIEPUMEHTA, a TAKKE 0>KHIaeMbII

pe3yibTarT;

— oO1ue TpeboBaHUs K OTYETY U BBIBOJIAM MO padoTe;

— BOIPOCHI JJIs1 TOATOTOBKH;

— pEKOMEHlyeMasl JInTeparypa.

Takoe omnucaHue OpPHEHTUPYET HA TBOPUYECKYIO, HCCIEA0BATEIbCKYIO
pabory.

[ToaroToBKka CTYAEHTOB K JabopaTOpHON paboTe MPOBOAUTCA B 4Yachl
CaMOCTOATENLHON pabOThl C MCIOJIB30BAHUEM YUEOHUKOB, KOHCIIEKTOB JICKIIMN U
BBIIIIEYKAa3aHHBIX METOANYECKUX MATEPUAJIOB.

B utore nmoAroToBKU CTYyACHTHI T0KHBI 3HATD:

— OCHOBHOW TEOPETHMYECKHM  MATEpHUAN, KOTOPBIA  3aKpEIUISETCS
nabopatopHoOi paboTOoM;

— 1eJib, COJIEPKAHUE U METOAUKY €€ MPOBEACHUS, MPABUIIA MOJIb30BaHUS
npudopamu;

— Mepbl 0€30MacHOCTH B padoTe.

Kpome Toro, oOHU JOJKHBI 3aroTOBUTh CXEMbI, TaOJUIbI, TpaduKu,
HEOOXOJIMMbIC JJII BBITIOJIHEHUSI paOOThl. UTOOB 00€CHedUTh CBOCBPEMEHHOE
BBHITIOJIHEHUE PadoT, Kadeaphl OOBIYHO YCTAaHABIMBAIOT «KOHTPOJBHBIC CPOKM»
KOJUIOKBUYMOB U CJaud paOOT. DTH CPOKH BBIOMPAIOTCS TaKUM 0Opa3oM, 4TOOBI
CTYIEHTbl HMMEIId BO3MOXHOCTh CAMOCTOSITEJIbHO U KAuYE€CTBEHHO IUIAaHUPOBATh
CBOIO JIESTEIBHOCTh. T€M BpEMEHEM MpernoAaBaTelb MPOAOHKAET MOJATOTOBKY K
JAHHOMY 3aHSTHIO: OpraHu3yeT CaMOCTOSITENIbHYI0 paboTy oO0ydarommxcs,

MNPOBOJUT HWHIAUBUAYAJIBbHBIC W  KOJUICKTHBHBIC KOHCYJIbTAllUK, IIPOBCPACT



TOTOBHOCTH aIlapatypbl W JIOKyMEHTallud, a TakkKe pa3pabdaThiBacT IUIaH
IPOBEICHUS 1TAOOPATOPHOTO 3aHATHS.

Coodepoicamenvhas wacme niaHA 1aOOPAMOPHOLO 3AHAMUSL BKIIOUAE.

— BCTYNHTEIbHYIO YaCTh;

— MOPSZIOK TIPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH pe3yIbTaToB;

— 0o0muii pacyer BpeMEHH IO 3TanaM 3aHATHsA (Ha COOpPKY YCTaHOBKH,
IIPOBEJICHUE IKCIIEPUMEHTA, aHAIH3 B 0()OPMIICHHE OTYETA);

— 3aKJIFOYUTEIIHHYIO YacTh 3aHATHS.

Bo BcTynmuTenbHON YacTH YKa3bIBAOTCS TeMa, I1€]1b, MOPSIOK BBITIOTHCHHSI
paboThl 1 0OPMIICHHS OTUETA. XOJI BHIIOJTHCHHUS JTA00pATOPHOU pabOTHI B TIIaHE
OTpa’kaeTcsl TOIBKO B OOIIEM BH/IE.

Omnpenernsist MOPSIIOK MPOBEIEHUS IKCIIEPUMEHTA, IIeJIECO00pa3HO OTMEYaTh
MIOCJIeIOBATEIBbHOCTh PA0OTHI, MPUMEPHBIA pacdyeT BPEMEHH, 0COOEHHOCTH paOOThI
C Ja0OpaTOpHBIM 00OpYAOBaHHEM, MEpPhl OE30MACHOCTHU, BOMPOCHl WM 3aJa4u
(mpobisiembl), TpeOyroUMe OT CTYJIEHTOB CAMOCTOSITENbHBIX PEHICHUN WM
IIPOSIBJICHUS] TBOPYECTBA.

3aKIroUnTeIbHAS YacTh OTBOJUTCS Ha IOJBEICHUE WUTOTOB W IMOCTAHOBKY
3aJ]a4M Ha CJIeTyIoIee JJabopaTopHOE 3aHSITHE.

[TpoBenenuto 1a00OPaTOPHOTO 3aHATHS MOXKET TMPEANISCTBOBATh Claadya
cTyAaeHTamMHu KoJulokBuyMa. KommokBuym (ot jat. colloquium — pasrosop,
becena) — cobecemoBaHue MPENOIABATENS CO CTYAECHTAMHU.

Llenv  Kkonnoxkéuyma  —  KOHTPOJHMPOBAaHHE  TIYOMHBI  yYCBOCHUSA
TEOPETUYECKOr0 MaTepHajia; MOHUMAaHUs CYIHOCTH SIBIICHUH, WIUTFOCTPHUPYEMBIX
JAHHOM J1TabopaTOpHOM pabOoToii; MPOBEpPKA 3HAHMUS MPUOOPOB M ammaparypsl,
UCIIONIb3YEMBIX TIpM TIPOBEIACHUM JIAOOPaTOPHOH paboTHI; TPOBEpPKA 3HAHUS
HOpsiIKA TIPOBEJCHUS DKCICPUMEHTa U €ro OOOCHOBAHWsI, NPEICTABICHHNA 00
OKUJAEMBIX PE3yNIbTaTaX, yMEHHsI UX 00pa0daThiBaTh U aHAIM3HPOBATH; MPOBEPKA
3HAHUs TPABUJI TEXHUKA OE30MacCHOCTH W OKCIUTyaTaluu OOOpyAOBaHUS MPH

POBEECHUH padoT.
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[TpoBoAst KOMIOKBUYM, MpeNoAaBaTellb OLIEHUBAET, B KAKOW MEpe CTYICHTHI
U3YYWIH JICKIMOHHBIM MaTepual U PEKOMEHIYyEeMYI0 JUTepaTypy, HaCKOJIBKO
rIIyOOKO YCBOWJIM TEOPETUYECKUNM MaTepual, MOHSUIM (U3MYECKYIO CYIIHOCTh
paccMaTprUBaEMBbIX SIBJICHHM.

[IpoBepka 3HaHMS MPUOOPOB, TMOpSAJIKA MPOBEACHUS HKCIEPUMEHTA U
NpeACTaBlIeHU 00 OXXHJaeMbIX pe3yJibTaTax, yMeHHUs oOpabaThiBaTh U
aHAJIM3UPOBATh IKCIEPUMEHTANbHBIE JAaHHBIE MO3BOJIAET, BO-TIEPBBIX, UCKIIIOUYUTH
3HAUNTEIbHBIC OIMMOKH B XOJE OKCICPUMEHTA, BO-BTOPHIX, BHIPAOATHIBATH Y
CTYJICHTOB HaBbIKM KAaYeCTBEHHBIX U KOJUYECTBEHHBIX OOOOIIEHUN TIpH
MPOBEICHUM HAyYHBIX UCCJICJAOBAHUM;, B-TPEThUX, OIICHUBATh JOIMYCTUMBIN
pa3zbpoc pe3yJabTaTOB SKCIEPUMEHTOB M B II€JIOM CIOCOOCTBOBAaTH Pa3BUTHUIO
HEOOXOIUMOM KYJIbTYphl paOOTBHI.

KomnokBuym kak ¢opMa yueOHOTO KOHTPOJS OTJIMYAETCS OT SK3aMEHa
(3auera) cleayoIMM: OH OXBaThIBAaCT HE BCIO JUCHUIUIMHY B IIEJIOM U JIaXKe HE
YacTh €€, U3yUYECHHYIO B TE€UYEHUE CEMECTpa, a TOJbKO €€ pa3/iesl UIU JIaxe TEMY;
MOXET W JOJKEH NpUHUMATh (GopMmy coOeceloBaHMs, T.€. JUANOTa; 3TO BHUJ
WHUBUTyAIbHONW METOAMYECKON MOMOIIH, Pa3bsICHEHUE CTYICHTaM T€X BOIIPOCOB,
HEBEPHOE WM HEJAOCTATOYHOE TIOHMMAaHUE KOTOPHIX OHHM OOHAPYXWUIU TPHU
cobecenoBanuu. KoyiokBuymM — 3T0 popma KOHTpOJISl, METOJ CTUMYJIUPOBAHUS
CaMOCTOSITEIbHOM pabOThl CTYACHTOB. B 3aBUCHMOCTH OT BO3MOXKHOCTEH U
HaIpPSHKEHHOCTH YYEOHOTO TUIaHa KOJIJIOKBUYMBI MOTYT TPOBOJUTHLCS B TUIAHOBOE

ydeOHOe BpeMsi, BO BHEyUYEOHOE BPEeMs M BO BpEeMsl JIa0OPATOPHBIX 3aHATHH.
5. OCOBEHHOCTH NPOBEJEHUSA JIABOPATOPHOI'O 3AHATUSA

JlaGopaTopHbIe 3aHSTHS BBITIOJHSIOTCS CTYJICHTAMH CaMOCTOSATEIBHO. DTO
3HAYUT, YTO TPENoAaBaTelb U COCTaB yueOHOU nmaboparopuu (kKadenpsl) B Xoje
3aHTHS JOJKHBI HE CTOJIBKO KOHTPOJMPOBATH, CKOJILKO OCYIIIECTBIIATh HAYYHOE U
METOJUYECKOE PYKOBOJICTBO JEUCTBUSMHU CTYJIEHTOB.

PykoBoACTBO JnedcTBUSIMH BEAETCS TakK, YTOOBI, C OJHOW CTOPOHBI,

00ecneynuTh IMPOABJICHUC MHUIIUATUBBI U CAMOCTOATCIIBHOCTHU CTYACHTOB, C I[perI\/'I
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Jiep’KaTh HEMPEPHIBHO B TMOJE€ 3peHusi paboTy KaxkJOro, TaKTHYHO U 0e3
HaBS3UYMBOCTH B CaMbIX HEOOXOIMMBIX CIy4yasX MPUXOIUTh HA ITOMOILIb B HYKHbBIN
MOMEHT.

Ha  wmpagmmx  Kypcax — mpemojaBaTellb,  OCYIIECTBISIL  KECTKYIO
periaaMeHTanuo paboTsl CTYAEHTOB B 1a0OpAaTOPUU, BBICTYIIAET B CBOEH OOBIYHOU
neaarorndeckol ponu. Yem crapuie Kypce, TEM OTYETIMBEE CHUXKAETCS CTEIEHb
perJaMeHTUPOBAHMS, M POJb TMPENoAaBaTelsi CBOAUTCA K O0OS3aHHOCTAM
KOHCYJIbTaHTA.

B mporuiecce noAroTOBKY U BBINOJIHEHUS Ja00PATOPHBIX pabOT CTYAEHTHI BCE
HEOOXOJMMOE, CBS3aHHOE C DSKCIEPUMEHTOM, 3alKChIBAIOT B CBOM paboune
TeTpaay WIH ClelualibHble OnaHku. TyT ke (PUKCHpPYIOT MOCTaBICHHYIO TMeEpen
HUMH SKCIEPUMEHTAIBHYIO 3a7auy, CTPYKTYPHYIO WIH NPUHIUIHAIBHYIO CXEMY,
METOJMKY BBINIOJIHEHUS 33/JaHUM, TOSACHAS 3alUCH CXeMaMM, TaOaunamMu u
IpyrumMu Marepuanamu. B terpaab (0J1aHK) 3aHOCATCS BCE HAONIOACHUS MO XOIY
BBITIOJTHEHHSI OKCIEPUMEHTa, a TaKXke pe3yibTaTbl B BHJIE BBIBOJIOB C
COOTBETCTBYIOIIMMHU  TabnmumamMu, rpaQuKkaMd ¥ ONHUCAHUEM TOJYyYEHHBIX
pe3ynbTaToB OnbITOB. [locie oOpaboTKK pe3ysbTaTOB AKCIEPUMEHTA CTYICHTHI

MPUCTYIAIOT K OPOPMIICHHUIO OTYETA I10 JTa00paTOpHOIi padoTe.
6. CTPYKTYPA OTUYETA IO JIABOPATOPHOM PABOTE

Pe3ynpTaThl  BbINOJMHEHUS ~ JabopatopHO  paboThl  odopMIstOTCA
CTyZCHTaMH4 B BHJIe oT4yeTa. Kak nmpaBuio, OTYET COCTOUT U3 TPEX YacTeil.

Paccmotpum nian omuema nipu paboTax Ha TEXHUKE.

B nepeoii uacmu yxaszpiBalOTCS HaWMEHOBAHHWE W IIEJIb BBITIOJHEHUS
nabopaTopHOil pabOTHI, JACTCS OINHMCAHWE TEXHUYECKUX JAHHBIX NPUOOpPOB,
KOTOpBIE MIOMOTAJIM BBIMOJHATH paboTy (yKa3blBalOTCS HAMMEHOBAHUE TPUOOPOB U
UX THUIIbI, TPEAEIbl IIKall, [[eHa OJHOTO JEJCHHS), MPUBOJUTCS CTPYKTypHAas WU
NPUHIAIIMATBHAS CXeMa YCTaHOBKH, HCIIOIh3yeMOl B paboTe.

Bmopasa uacms oTyeTa TOCBALIAETCS PETMCTPAIlMM ONBITHBIX JAHHBIX,

MOJIy4aeMbIX B XOJie¢ HJKCIepuMeHTa (KypHan HaOJIIOJeHUN) U pe3yJbTaToB
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BbruncieHuil. [1o pesynbraraMm HaOMIOACHUN WM BBIYUCIEHUHN CTPOATCS rpadpuK,
MO3BOJISIONIME TPOU3BECTH aHAIHN3 UCCIIEIYEMOTO SIBJICHUS.

B mpemveii uacmu npuBoasTCs pacueTHbie POPMYIIBI  BBIBOJBI IO padoTe.
B kxoHue oryera craBATCS JaTa, NOANKHCH HWCHOJHUTENS M NPEnojaBaTeds,
MIPUHSBIIETO Ja00paTOpHYIO padboTy (MpuIoKeHue A).

Ha 3ansaTusix npoBoAMTCS 3aliMTa pE3yiabTaTOB pabOThl M MOJYYEHHBIX
BBIBOJIOB. 3allUTa pe3yJbTaTOB paldOThl OpPraHU3yeTCs Iepea BCEH TIpynmnou
CTYACHTOB, MOJYYEHHbIE BBIBOABI OOCYXKIAIOTCS BCEMM CTYIEHTaMH, KOTOpbIE
3aJ1al0T BOIIPOCHI, JAMCKYTHPYIOT, a 3TO KakK pa3 TO, YTO WU Hajo s Ooisee
rIIyOOKOTO YSCHEHMsI M3ydaeMou TucHUIUIMHBL [IpenomaBaTens B 3aKIOUYEHUU
MOABOAUT OOIIKE UTOTH PaOOTHI.

B mnpouecce nmabopaTopHOro 3aHATHSI CTYACHTHI BBINOJHSIOT OJHY WIH
HECKOJIBKO J1a00OpaTOpHBIX padoT (3aJaHuii) MO PYKOBOJCTBOM IPENOIaBaTesl B
COOTBETCTBHUH C U3yYaE€MbIM COJIEpKaHUEM Y4eOHOro MaTepuala.

OneHkl 3a BBITIOJIHEHHE J1a00pPaTOPHBIX PalOT SBIAIOTCS IMOKa3aTeIsIMU

TEKYILEH yCIIEBAEMOCTH CTYJICHTOB o y4ueOHOMI JVCLHUTUIAHE.
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[TpunoxenueA

JlaGoparopuasipaboral

(HaumeHoBaHMeE J1Ta0OpPaTOPHOIT pabOTHI)

HaumenoBanue mnaboparopHoil paboThl Oepercs u3 paboueld mporpaMMmbl
JUCHUIUIMHBI, @ B JajJbHEUIIEM OHO MOXET OBITb CKOPPEKTUPOBAHO, UCXOHS W3
1enu padoThl.

Lenv pabomul

Omnpenenenue 1ean paboThI SIBISETCS HauboJiee TPYIHBIM U OTBETCTBEHHBIM
ATAroM B pa3pabOTKe METOJUYECKUX YKa3zaHUW. B KoHeyHOM uTore, 1eiab paboThl
OTIpeeIsICT B M3BECTHON CTENEHU TPeOOBAaHUSA K YMCHHSIM CTYJCHTOB MPUMECHSTH
MOJYYCHHbIC 3HAHUS HAa TMPaKTHUKE, KOTOpPbIE JOJKHBI COOTBETCTBOBATH
TpeboBanusiMm DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
BBICIIETO 0Opa30BaHMs MO HAMPABIEHUIO TMOJATOTOBKH, crenraibHocTu (DPI'OC
BO).

[Tpu HEBO3MOKHOCTH CPOPMYIUPOBATH EAUHYIO II€JIb PAOOTHI JOMYCKAETCS
GbopMyJIMpOBKAa HECKOJIBKUX IIeJied, OOBEAWHEHHBIX €IMHOM  JIOTHYECKOMN
HaIPaBJICHHOCTHIO.

dopMynupoBKa 1e1 paboThl HE JOJDKHA TTOBTOPATH €€ Ha3BaHUE.

llosacnenus x pabome

B moscHeHmsx k paboTe CcleayeT OTpa3uTh KpaTKWe TEOPETHUUECKHE
CBEJICHUSI M0 TIpeajlaraeMoil CTyJIeHTy JabopaTopHOM paboTe Ha OCHOBE
MUHHMYyMa COJIepKaHUsS 10 3aJaHHOMY pa3lieNly IUCHUIUIMHBI U C Y4eTOM
TpeOOBaHMI K UTOraM ero ycBoeHus, omnpezaensemsix ®I'OC BO.

Kpatkue Teopernueckue CBeIEHUS JOHKHBI 00S3aTEIIBHO COMPOBOXKIATHCS
NOSICHSIOIIUMU ~ CXeMaMH, 4YepTexaMu, (QopMyliaMH, pHUCYHKaAMHM U  T.IIL,
HEOOXOJMMBIMM 3aKOHOMEpPHOCTMH (0€3 BBIBOJIa), a TaKkKe KOHKPETHBIM

YUCJIOBBIM ITPUMCPOM.
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[Ipu  HeoOXOmIMMOCTM  MOXXHO  BBECTHM  OINHCAaHUE  KOHKPETHOM
WHJWBUAYAJIbHOW YCTAHOBKM M €€ TEXHHUYECKHX [apaMeTpoB, a TaKKe
U3MEPUTENBHBIX TPUOOPOB.

3aoanue

DopMyIHUPYIOTCS KOHKPETHBIC 3aJaHusl ISl CTyAeHTa, KOTOpble OH 00si3aH
BBITIOJIHATD [PU CAMOCTOATENbHOM MOJITOTOBKE K J1a00paTopHOii padoTte.

B 3aganue B 00s3aT€IbHOM NOPSAJIKE BBOIATCSA CIEAYIOIIHE BOIPOCHI
MpEeABAPUTEIBLHON MOATOTOBKHU:

— CaMOCTOSITEJIPHOE W3YYEHHE CTYIAEHTOM METOAMYECKUX YKA3aHHM IO
BBINIOJIHEHUIO KOHKPETHOM 1Ta00paTOpHOI padOThI;

— BBIIIOJIHEHHE COOTBETCTBYIOIIMX pPacyeTOB. 3aJaHUs Uil pPacyeToB
(bopMHpYIOTCA HAa OCHOBE IMAPAMETPOB AJIEMEHTOB M KOMIUIEKTYIOIIMX H3IEIHM
HCCIIEyEMOTO YCTPOWCTBA;

— MOJTOTOBKA (POPMBI OTUETA;

— IIOATOTOBKAa OTBETOB HA KOHTPOJBHBIE BOIPOCHI, JOIYCKAeTCA TaKkKe
BBEJICHUE JPYTUX BOIIPOCOB;

— COCTaBJICHHE CTPYKTYPHOM CXEMbI U3MEPEHUHN U TTOA00P MO CIPABOYHBIM
MaTepuantaM U3MEpPUTENIbHBIX MPUOOPOB U T.II.

Paboma 6 nabopamopuu

[IpuBOAMTCS KOHKpETHAsi CXeMa MCCIEIyeMOro YCTpPOWCTBa (YEpTEX WM
PUCYHOK YCTaHOBKH) C YKa3aHUEM MECT MOJKIIOUEHUS U3MEPUTEIIbHBIX TPUOOPOB.
Ha cxemax (4eprexxax, pHCYHKax) WM TaOJIUIaX JJODKHBI OBITh 3a/1aHbl
napameTpbl 3JIEMEHTOB KOMIUIEKTYIOLIIUX HW3JEJIUiA YyCTPOMCTBA (3JIEKTPUUYECKUE,
ONTHUYECKHE, MEXaHUYECKHE, TEIJIOBBIE U T.1I.).

B 3aBucumocTtu ot 1ieneit paboThl IPUBOIATCS KOHKPETHBIE HHCTPYKIIUH, TT0
MPOBEICHUIO UCCIICIOBAHUN YCTPOMCTBA C YKa3aHHEM YPOBHEW WIIA MAPAMETPOB
BXOJIHBIX, UJTM BO3MYIIAIOIIUX BO3ACUCTBUI pa3inuHON (GU3HUECKONU MPUPOIBI.

Wuorga nist TOCTHXKEHUSI OJTHOM LIETTM MOXET OBITh MOCTABJIEHO HECKOJBKO

Pa3INIHbIX I/ICCJ'ICI[OBaHI/Iﬁ HJIK OIIBITOB.
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B 3akiroueHue CTyAEHTY NPEeAIaracrcs 3amoJHUTh MNOATOTOBJICHHBIE
TaOJNUIIBI, TMPOU3BECTH JOMOJHUTENbHBIE PACUEThl, TOCTPOUTH Tpapuku U
BBITIOJIHUTD APYTUe JEUCTBUS 10 PE3yJIbTaTaM UCCIIEIOBAHUI.

Cooeporcanue omuema

B conepkanun otdyeTa yka3zblBaeTcs cOCTaB U (popMa oTdeTa 0 mpoieIaHHON
pabore.

Konmponvnwvie sonpocut

@OopMyIUPYIOTCSI  BONPOCHI,  MO3BOJISIIOIIME  OLECHUTH  BBITOJIHECHHE
tpeboBannii ®I'OC BO k ypoBHIO 3HAHUU CTYIEHTOB IO 3aJaHHOMY pa3ieiy
nucuumuinebl. KomuecTBo U cofep:kaHue BOIIPOCOB OIMPENENAETCS COCTAaBUTEIEM
pEKOMEHAAIUN U JOJKHO OBITh JOCTATOUHBIM JJISI TPOBEPKU 3HAHUI, B TOM YKCIIC
Y Ha dTare JonycKa K padore.

Jlumepamypa

Jlutepatypa yka3pIlBaeTCs B COOTBETCTBHM C JICMCTBYIOIIMMHU HOPMaMU JJIs

o OopMIIEHUSI HAYYHO-TEXHUUECKOU JTUTEPATYPHI.
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