METOANYECKUE YKA3AHUSA
11O BBITTIOJTHEHHUIO

JIABOPATOPHbBIX PABOT

AJZIBITEUCKHI TOCYIApCTBEHHBIN YHUBEPCUTET




MCTOI[I/I‘ICCKI/Ie YKa3aHusg COCTABJICHBI B COOTBETCTBHUH C TpC6OBaHI/I$IMI/I CDGI[C—
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HanpasjeHuto noarotoBku 38.03.03 YnpapieHue nepcoHagoM.




1 OBIIIHUE ITOJIOKEHUA

Jlabopamopnvie 3aHamus — OJIHA U3 PA3HOBUIHOCTEH MPAKTUIECKOTO 3aHS-
TUs, apistoniasics 3¢dekTuBHON GopMoi yueOHBIX 3aHSTUN B OpraHU3aliu BbIC-
niero oopazoBanusi. JlabopaTopHbIe 3aHATHS UMEIOT BBIPAXKEHHYIO crielIUpUKY B 3a-
BHUCHUMOCTH OT y4€OHOW NUCHUIUIMHBI, YIIIYOJSIOT U 3aKPEIUISIIOT TEOPETHUECKUE
3HaHMs. Ha 3THX 3aHSATUSAX CTYJIEHTHI OCBAaMBAIOT KOHKPETHBIE METObl U3yUYEHUS
JTUCIUIUTAHBI, 00y4al0TCs SKCIIEPUMEHTAIBHBIM CIIOCO0aM aHaIn3a, yMEHHIO pabo-
TaTh ¢ IpUOOpPaMU U COBPEMEHHBIM 000PYIOBAHUEM.

JIaGopaTopHble 3aHATHS AAIOT HATJISIIHOE MPEACTABIEHUE 00 N3y4aeMbIX SIB-
JICHHSIX ¥ TIPOIIECCax, CTYIEHTHI OCBAaUBAIOT TOCTAHOBKY M BEJICHUE SKCIIEPUMEHTA,
y4daTcsi yMEHHIO HaOII0AaTh, OLICHUBATh [TOJIyY€HHBIE PE3YNbTaThl, 1€1aTh BHIBOJIbI
U 0000meHus1. CnenoBaTellbHO, BEAYUIEH Lenblo J1a00paTOpHbIX paboT SBISETCS
OBIIQJICHHE TEXHUKOW IKCIIEPUMEHTa, YMEHHUE PEIIaTh MPAKTHUECKHUE 3aJa4H TyTeM
MOCTAHOBKH OTIbITA.

Jlnst Bcex 1abopaTopHBIX pabOT, KOTOPHIE BBIMOJHSAIOT CTYJIEHTHI, COCTABIIS-
IOTCS METOAMYECKHE PEKOMEHAIMK WM yKa3aHus, COAeprKallue onvucaHue aado-
paTopHOil pabOTHI, MOPSIIOK €€ BHIMOIHEHUS U (hopMmy oTueTa. JlabopaTopHbie 3aHs-
THUS IPOBOJSATCS B COCTABE aKaJIEMUYECKOM TPYIIIBI C pa3/ieJICHHEM Ha TIOTPYIIIbI.

JlabopaTopHble 3aHSTHS — CYIIECTBEHHBIN 3JIEMEHT y4eOHOTo Ipoiiecca B
OpraHu3alliy BbICUIEro 00pa3oBaHUsl, B X0/1€ KOTOPOro odyyaromuecs (pakTuyecku

BIICPBBIC CTAJIKHMBAKOTCA C CaMOCTOSITCIILHOU HpaKTquCKOfI JACATCIBHOCTBIO B KOH-

KpeTHO# obnactu. JlabopaTopHbIe 3aHATHS, KaK W APYTHE BUJBI TPAKTUICCKUX 3a-

HATHUM, SBJISIOTCS CPEIHUM 3BEHOM MEXAY YriyOJICHHOW TEOPETUYECKOM paboToit
oOy4Jaronuxcs Ha JISKIUAX, CEMHUHAPAX ¥ MPUMEHEHUEM 3HAHUI HA MPAKTHKE. DTU
3aHATHUS YJA4YHO COYETAIOT AJIEMEHTHI TEOPETUUECKOTO UCCIEA0BAHNS U ITPAKTHYE-
CKOU padoTHI.

Brimonasist mabopaTopHbie pabOThI, CTYICHTHI JIYUIII€ YCBAWBAIOT MPOTPAMM-
HBIM MaTepuall, Tak KaK MHOTHE OMpe/iesieHus U (opMyJibl, Ka3aBIIUECs OTBICUYEH-

HBIMH, CTAHOBATCA BIIOJIHE KOHKPCTHBIMU, ITPOUCXOAUT COIIPHUKOCHOBCHUE TCOPHUHU




C TIPAKTUKOMU, YTO B IIEJIOM COJICUCTBYET MOHUMAHUIO CIIOKHBIX BOIIPOCOB HAYKHU U
CTAHOBJICHUIO CTYJICHTOB KaK OYIyIINX CHCIIUATUCTOB.

B nensx uHTErpanuu TeOpUH U MPAKTHKH B OPTaHU3AIMAX BBICIIETO 00pa3o-
BaHMS B ITOCJICAHEE BPEMS MTOTYUYalOT ITUPOKOE pacpoCTpaHEeHHE KOMITJICKCHBIE J1a-
OopatopHbie pabOTHI, TPOBOJAUMBIC Ha IMIUPOKOM TEXHHMYECKOM (POHE C MpUMEHE-
HUEM Pa3HOOOPa3HOU ammapaTypbl B YCIOBUSAX, OJMM3KUX K PEATbHBIM, B KOTOPBIX
Oyner paboTaTh OYIyIIUH CIICIIMAIIUCT.

[TpoBencHMEM JTAOOPATOPHBIX 3aHATHHA JOCTUTAIOTCS CIICTYIOITUE TICITH:

— yrayOJeHne U 3aKpeIvieHUe 3HAaHUS TEOPETUIECKOTO Kypca IMyTeM Ipak-
TUYECKOTO U3YyYCHHS B JaOOPATOPHBIX YCIOBHIX U3JIOKEHHBIX B JICKIIUSIX 3aKOHOB
1 MOJ0XKCHUMH;

— IpUOOpEeTeHNE HABBIKOB B HAYYHOM IKCIIEPUMEHTHPOBAHUHU, aHAJIN3E T10-
JYYCHHBIX PE3YJIbTATOB;

— ¢opMHpOBaHUE TIEPBUYHBIX HABBIKOB OPTaHU3AINH, TUTAHUPOBAHUS U TTPO-
BEJICHHS HAYYHBIX UCCIICIOBAHUM.

[Tpu poBeneHNH JTaOOPATOPHBIX 3AHATHI ydeOHas TPYIITa MOXKET JETUTHCS
Ha TOATPYIIIBI YMCICHHOCTHIO HE MEHEE 8 YEJIOBEK, a B CIydae WHIMBHUIYTHHOM

IIOATOTOBKH M MCHCC.

2 OPTAHU3AIIASA TABOPATOPHBIX 3AHSITHUI

[TopsiT0K MOATOTOBKH JTAOOPATOPHOTO 3aHSITHS:

— U3y4YeHue TpeboBaHmil paboue MPorpaMMbl TUCITUATIIINHBI,

— ¢dopMyJIMpPOBKa IEIU U 33/1a4 Ja00OpaTOPHOTO 3aHATHUS,

— pa3paboTKa TuTaHa MPOBEACHUS JTA00OPATOPHOTO 3AHSATHS;

— moa00p CoJiep KaHus JIa0OPATOPHOTO 3aAHSATHS;

— pa3paboTka HEOOXOIUMBIX JIJIsI JTAOOPATOPHOTO 3aHATUS MHCTPYKIIMOHHBIX
KapT;

— MOACIHUPOBAHHUC J1a6opaT0pH0ro 3aHATHA,




— TpOBEpKa CHEHUAIM3UPOBAHHON J1TaOOpPaTOPUM HAa COOTBETCTBUE CaHU-
TapHO-TUTHEHUYECKUM HOpMaM, TPeOOBAHUSIM MO OE€30aCHOCTH U TEXHUYECKOM AC-
TETUKE;

— MPOBEPKA KOJMYECTBA JTAOOPATOPHBIX MECT, HEOOXOJUMBIX M 1OCTATOU-
HBIX JUISl IOCTHXKEHUS TIOCTABJICHHBIX 11eJIel 00y4eHUS;

— MpOBEpPKa MaTePUATBHO-TEXHUYECKOTO 00ECIIeUeHHUs TAOOPATOPHBIX 3aH-

TUW HA COOTBETCTBHE TPEOOBAHUSIM MTPOTPaMMBbl YUEOHON JUCITUTUIHHBI.

3 HOPAAOK IMPOBEJAEHUS JIABOPATOPHOI'O 3AHATHUSA

1. Beoonas yacmo:

— BXOJIHOM KOHTPOJIb MOJATOTOBKU CTY/ICHTA;

— BBOJIHBIM MHCTPYKTaX (3HAKOMCTBO CTYJIEHTOB C COJACPKAHUEM IMPEJICTO-
smeld paboThl, aHAIM3 WHCTPYKIIMOHHBIX KapT, TEXHOJOTUYECKON JOKYMEHTAIIUH,
MOKa3 CIIocOO0B BBITIOJHEHNUS OT/IETBHBIX ONepaIliii, HATOMUHAHKUE OTAEIbHBIX TT0-
JIO’KEHUM M0 TEXHUKE 0€30MaCHOCTH, IPEAYIPEKICHUE O BOSMOXKHBIX OLIMOKAX ).

2. OcHognas wacms:

— MPOBEJICHUE CTYJIEHTOM JIa0OPaTOPHOU PabOTHI;

— TEKYIIUHA MHCTPYKTaX, MOBTOPHBIA MOKA3 WM Pa3bsiCHEHUA (B ciyyae
HEOOXOJAMMOCTH TIPEMNO/IaBaTesIeM HCIOJHUTEIbCKUX JEHCTBUN, SIBIISIOIIMXCS
PEIMETOM HHCTPYKTHUPOBAHHS).

3. 3axnrouumenvras yacmo:

— o(opmIIeHHE OTYETa O BHITIOJHEHUH 3a/1aHMUS;

— 3aKJIFOYUTEITLHBIN MHCTPYKTAXK (ITOJBEACHUEC UTOTOB BBITIOJHEHUS y4eO-
HBIX 3a7a4, pa300p JOMYIICHHBIX OMMOOK M BBISBICHUE WX MPUYHH, COOOIICHHE
pPE3yNbTaTOB pabOTHI KAXKIOTO CTYJEHTa, OOBSBICHUE O TOM, YTO HEOOXOIUMO TIO-
BTOPUTH K CJICIYIONIEMY 3aHSATHIO).

®opmbl OpraHU3aUH Ja00PATOPHOTO 3aHITHUS 3aBUCAT OT YUCIIA CTYJICHTOB,

coJiepkaHusi 1 00beMa MPOrpaMMHOr0 MaTepuaia, yucia JabopaTopHbIX padoT, a

TaKX€ OT BMCCTUMOCTH y‘{e6HBIX HOM@HICHI/Iﬁ N HAJIN4YUA 060py,ZIOBaHI/I$I.




B 3aBUCHMOCTH OT 3THX YCJIOBUW B YHUBEPCUTETE MPUMEHSIOT CIEIYIOIINE
dbopMbl TPOBEICHUS TAOOPATOPHBIX 3aHATUM:

— (hpoHTaNTBHAS,

— MO LUKJIaM;

— UHAUBUlyabHAas,

— CcMellIaHHas (KOMOMHUPOBAHHAs).

@ponmanvuas gopma NPOBENICHUS JTAOOPATOPHBIX 3aHATUN Mpeanosaraet
OJIHOBPEMEHHOE BBITTOJIHEHHE Pa0OThI BCEMH CTyIeHTaMH. Ee mpuMeHeHue cnocoo-
CTBYET 0oJiee TIIyOOKOMY YCBOEHHUIO yueOHOT0 Marepuala, MOCKOJIbKY rpaduk BbI-
NOJIHEHUS Ta0OPATOPHBIX pabOT MOCTABJIEH B YETKOE COOTBETCTBHE C JIEKLIUSAMU U
ynpaxkHeHusiMu. [Ipu 3ToM obecrieunBaeTcsi BRICOKMI METOJUYECKUI YPOBEHB MPO-
BeJIeHUs paboT, TaK Kak Ha Ka)XXJIOM 3aHITHH BHUMaHUE MPenoaaBaTeis COCPEI0TO-
YUBAETCS JIUIITL HAa OfHOM padoTe. OaHako »Ta hopma TpeOyeT OOJIBIIOTO KOJude-
CTBa OJIHOTUIIHOTO, MHOT/IA JOPOTOCTOSIIIEr0 OOOpYAOBaHUS M YHUBEPCAIbHBIX
CTEHJIOB, a JUISl X Pa3MEIIEHUs] — 3HAYUTEIbHBIX JJA0OPATOPHBIX TUIOMIAICH.

B opranuzanusx BeIcIIero 00pa3oBaHUs UCIIOIb3YETCs OpraHu3anus 1adopa-
TOPHBIX pabOT no yukaam. IIpu 3ToM paboOThI IEISATCS Ha HECKOJIBKO ITUKIIOB, COOT-
BETCTBYIOIIUX OINpPEAENICHHBIM pa3zesiaM JIEKIMOHHOTO Kypca. B onuH 1nuki o0b-
eauHsoTca 4—35 paboT, OCYIIECTBIAEMbIX, KaK PABUIIO, HA OHOTUITHBIX CTEHAAX.
CTyIeHTHI BBIOJIHAIOT padoThI IO rpad UKy, MEPEXos OT OJHOTO LIUKIIA K APYTOMY.

Opranuzanuu BbICHIET0 00pa30BaHus, pacnojaratoniue OOJbIIMMU BO3MOXK-
HOCTSIMHM 110 JTabopaTopHOM 6a3e, BHEAPSAIOT MHAUBUIYATbHYIO (hOPMY OpraHU3aluu
paboT, IPU KOTOPOM KaXIbld CTYACHT BBHIMOJIHSIET BCE HAMEUCHHBIE TTPOTPAMMO
paboThl B ONpeNeIEHHON MOCIeA0BaTeIbHOCTH, YCTaHaBlIuBaemMonl rpapukoMm. B

9TOM CJIy4dac CTYACHTBI OAHOBPECMCHHO MOT'YT pa6OTaTB HaJ pa3JIMYHbBIMHU TCMaMMH.

JlanHast popMa opraHu3aiuy 1a00paTOpHBIX pabOT 00J1a1aET TEM MPEUMYIIIECTBOM,

4TO IMO3BOJACT paClIUPUTh TEMATHUKY H MPCACTABIIACT CTYyACHTAM OOIBIIIHE BO3-

MOXHOCTH IJIsI HAYYHBIX HCCHGHOBaHHﬁ.




HawnGosee 4acTo B YHUBEPCHUTETE UCTIONB3YETCS CMeUanHas (KOMOUHUPOBAH-
Has) ¢popma opraHu3ali J1a00OPaTOPHBIX 3aHATUM, MO3BOJISIIONIAS HUCIOIb30BATh
MIPEUMYIIECTBA KaXKI0H U3 PACCMOTPEHHBIX BBIIIE (hOPM.

Kax npaBuiio, Ha mepBbIX Kypcax MPUMEHSIOT (POHTANIbHYIO (GOpMY MPOBE-
JIeHUs1 TaOOPATOPHBIX 3aHATUMN, 3aTeM NEPEXOAIT K IMKIOBOW U MHAUBUAYATbHOM.
Bo Bcex cimydasx kadeapsl cTpeMsTcst K ToMy, 9TOOBI Kaxaast 1abopaTopHast paboTta
BBITIOJIHSJIACH CTYIEHTaMH CAMOCTOSITEIBHO.

[Tpu mpoBeaeHNM 1a00PATOPHBIX padOT BO3ZMOXKHBI TPH TIOIX0/1a K UX BBITIOJ-
HEHUIO:

— pelEenTypPHbIX EHCTBUM CTYICHTOB, KOT/Ia OHU MPOSBIIAIOT YMEHHUE pado-
TaTh MPEUMYIIECTBEHHO B CTAHIAPTHBIX YCIOBHUAX, OTPAKCHHBIX B PYKOBOJICTBE T10
71a60paTOPHOMY 3aHSTHIO;

— YACTUYHO MOMCKOBBIX JEHCTBUM, KOTIa CTYJIEHTHI MOTYT JIEHCTBOBATH J10-
CTaTOYHO CaMOCTOSITEIIHHO, PEIIaTh HECIOKHBIE TBOPUECKHUE 3a/1aUH MPH MOJICKA3KE
WJIM HETIOCPEACTBEHHOM PYKOBOJICTBE TIPETIOIaBaTEIIs;

— aKTHUBHBIX TBOPUYECKHX JIEHCTBHH CTYJIECHTOB, KOT/Ia OHU MPOSBJISIOT CIIO-
COOHOCTB JIEWCTBOBAThH B YCIOBUSX, OJIM3KHUX K peaTbHbIM, UCIIOb3YS 3amac mpruoo-
PETEHHBIX 3HAHUM.

B aT0ii cBs131 maboparopHbie pabOTHl PEKOMEHAYETCS TIJIAHUPOBATH CIICTYTO-
UM 00pa3oMm:

— JUTS CTYJICHTOB TIEPBBIX KYPCOB — C JKECTKOM perjiaMeHTAlUCH JCsITCIb-
HOCTH;

— JUIsl CTYZICHTOB BTOPBIX M TPETHUX KYPCOB — C OCIIA0JICHHOMN periamMeHTa-

ueu ACATCIIBHOCTHU, C UCIIOJIb30BAHUECM YaCTUYHO-IIOMCKOBOI'O METOAA,

— JUIA CTYJICHTOB CTapIliuX KypCOB — JIa0OpaTOpHBIC pabOTHI MCCIEA0Ba-

TCJIBCKOI'0 XapaKTepa B YCIIOBUAX MOJTHOM CaMOCTOATCIBbHOCTH, IIPH KOCBCHHOM

KOHTPOJIC IpErioaaBaTelis.

4 OCOBEHHOCTH TIOAT'OTOBKH JTABOPATOPHOTI'O 3AHA-
THUA




[ToaroToBka 1a0OPATOPHOTO 3aHATUS HAUMHAETCS C MU3YYECHHS JTOKyMEHTa-
IIUH, onpeneneHus (yTOUHEHHUS) 1eJiel U 3a7a4 JAHHOTO 3aHATHS, BPEMEHH, BhIfIC-
JISIEMOTO CTYJIEHTaM JUIsl IOJITOTOBKH.

3amaya Ha MOATOTOBKY K JIA0OPATOPHOM paboTe MOKET ObITh IOCTABJICHA Ha
JICKIINH, Ha TPAKTUYECKOM 3aHATHH C TaKUM BPEMEHHBIM PAacue€TOM, YTOOBI CTY-
JIEHTHI CMOIJIM Ka4€CTBEHHO MOJTOTOBUTHLCS K €€ MpoBeaeHU0. OTHOBPEMEHHO UM
BBIJIAIOTCSl pa3pabaTbiBaeMble Ha Kadenpe «3agaHue Ha JJabopaTOpHYIO padoTy» U
«Otuer o0 naboparopHoi padoTe». ITH y4eOHO-METOAMUYECKUE MaTepraibl TOTO-
BATCSI, KaK MPABUIIO, IIPEIOIaBaTesieM, KOTOPBIM MPOBOJIUT JIA0OPATOPHBIC 3aHATHSL.

Paznenbl yka3aHHBIX METOIMYECKUX MATEPHUATIOB OTPAKAIOT y4eOHBIE BO-
MIPOCHI, KPaTKUE CBEICHUSI TI0 TEOPHH, POTPAMMY BBITIOJIHEHUS padOThI, COJIepKa-
HUE OTYETa, BOMPOCHI JIJISl MMOATOTOBKU U JIUTEPATYPy, PEKOMEHIYEMYIO K U3yde-
HUI0. B HUX Takke CTaBATCS 3a/1a4, KOTOPBIC CTYJAEHTHI JOJKHBI PEIIATH TTPH TTO/-
rOTOBKE K paboTe, B mpoliecce IKCIEPUMEHTa U NP 00pabOTKe MOIYyYEHHBIX pe-
3yJbTATOB.

B MeTonnueckux ykazaHusAX O MOpsiaAke 0(hOpMIICHUS OTYETa O TAOOPATOPHOM
pabote onpezensitores: hopma oT4eTa (B KAKOM BUJIE IOJDKEH OBITH 0popMITeH 1T d-
POBOI U rpadIECKUA MaTEepHa), IMOPSAAOK CPABHEHHUSI TTOTYICHHBIX PE3YyJIbTATOB C
pPacUYEeTHBIMU M OIICHKHU MOTPEIIHOCTEHN, OPAIOK (GOPMYITHPOBaHUS BHIBOJIOB U 3a-
KJIFOUCHUH, a TAaK)KE 3aIUThI BBITIOJIHEHHOW paOOThI.

[Ipu npoBeneHNN 3aHIATHI € AKECTKOM periaMeHTaluen onucanie padoTbl —

9TO (I)aKTI/I‘-IeCKI/I MOIIaroBbIN MEPEUYCHb TOI'0, YTO CTYACHTHI JOJIKHBI 110 HEH Ccac-

JaTh.
Onucanue Mo pabotam Ha MPOOJIEMHO-OPUEHTUPOBOYHON OCHOBE HECKOJIBKO
OTJINYAETCS OT TPAJUIMOHHOTO U BKIIFOYAECT:
— HaWMEHOBAaHHE U LIEJIEBYIO YCTAHOBKY JIa0OpAaTOPHOU paboThI;
— CyTh HAyYHOU TIPOOIEMBI, TTOJICKAIIECH pa3pelieHHIO;
— MPUMEPHBIN MOPSAOK NPOBECHHUS SIKCIIEPUMEHTA, a TAKXKE 03KUIaeMbII

pe3ynbTar;




— 001ue TpeboBaHus K OTUETY U BbIBOJIaM MO paboTe; — BOMPOCHI TSt
MOJATOTOBKHU; — PEKOMEHyeMasi JINTepaTypa.

Taxoe onrcanue OpUEHTHPYET HA TBOPUECKYIO, HCCIEA0BATEIBCKYIO PaboTYy.

[ToaroToBKa CTyIEHTOB K Ja0OpaTOPHOI paboTe MPOBOJIUTCA B YacChl CaMo-
CTOSITEJIbHOM paOOThI C UCIIOJIb30BAHUEM YUEOHUKOB, KOHCIIEKTOB JICKIIMH U BbIIIIE-
YKa3aHHBIX METOJIMYECKUX MAaTEPHAIIOB.

B utore noaroToBKu CTYAEHTHI JOJKHBI 3HATH:

— OCHOBHOM TEOPETHUECKUI MaTepHall, KOTOPBIN 3aKperisieTcs 1abopaTop-
HOU paboTOMH;

— 1eNb, COJACPKAaHUE U METOJUKY €€ MPOBEACHUS, MpPaBUiia MOJIb30BAHUS
npudopamu;

— Mepbl 0€30M1acCHOCTH B padoTe.

Kpome Toro, oHM AOIKHBI 3aTOTOBUTH CXEMBI, TaOJIULbl, TpaduKU, HEOOXO-
JUMBIE 7151 BBITTOJTHEHUS paOboThl. UTOOBI 00€CIIeYnTh CBOEBPEMEHHOE BHITIONTHEHHE
paboT, kadeapsl OOBIYHO YCTAHABIUBAIOT «KOHTPOJIBHBIE CPOKM» KOJUIOKBUYMOB U
caayu paboT. DTH CPOKU BBIOMPAIOTCS TaKUM 00pa3oMm, YTOOBI CTYAEHTHI UMENIH
BO3MOXKHOCTh CAMOCTOSATEIBHO M KaY€CTBEHHO IJIAHUPOBATh CBOIO JCSATEIBHOCTD.
Tem BpemeHeM npenojiaBareib NPoA0KaeT NOATOTOBKY K JAHHOMY 3aHATHIO: Op-
TaHU3YyeT CAaMOCTOSTENFHYIO paboTy 00yYaroNIuXcsl, IPOBOAUT UHANBHUIYATIbHbIE U
KOJUIEKTUBHBIE KOHCYJIbTAIIMH, MPOBEPSET TOTOBHOCTH aIlapaTypbl U JOKYMEHTa-
UM, a TAaKXKe pa3pabaThIBaeT IUIaH MPOBEACHUS Ta00PaTOPHOTO 3aHATHSI.

COJIEPXKATEJIbHASA YACTh IIJIAHA JIABOPATOPHOT'O 3AHATHS BKJIFOUAET:
— BCTYIUTEJIbHYIO YACTD,

— TIOPSAIOK MPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH pe3yIbTaToB;

— o0mIMiA pacyeT BpEeMEHH TI0 dTanaM 3aHsITHs (Ha COOpKY YCTaHOBKH, ITPO-

BEJICHNE YKCIIEPUMEHTA, aHAIHN3 U 0POPMIICHUE OTUYETA); — 3aKITFOUUTEILHYIO

4YacTh 3aHATHUS.
Bo BcTynuTenbHOM 4acTH yKa3bIBAIOTCA TeMa, 1€Jb, MOPSAOK BBINOIHEHUS
paboThl U opopMIIEHUSI OTYETA. XOJ BBIIIOJHEHUS Ja00paTOPHOM pabOThHI B IJIaHE

0TpaKacTCA TOJBKO B 06H1€M BHUC.




Omnpenensst MOPSAOK MPOBEIACHUS YKCIIEPUMEHTA, I1eIeCO00pa3HO OTMEYATh
MOCJIEIOBATEIBLHOCTDh pa0OThI, IPUMEPHBINA pacyET BPEMEHU, 0COOEHHOCTH PaOOThI
C 1abopaTOPHBIM 000PYI0BaHIEM, MEPBI 0€30IIaCHOCTH, BOIIPOCHI HITH 3a/1a4H (TIpo-
0JieMbl), TPEOYIOIIHUE OT CTYJAECHTOB CAMOCTOSITEIbHBIX PEIICHUN WM MPOSBICHUS
TBOPYECTBA.

3akJounTeNbHasl YaCTh OTBOJUTCS HA MOJIBEICHUE UTOTOB U MOCTAHOBKY 3a-
Jla4yM Ha cleAyrolee 1abopaTopHOE 3aHATHE.

[IpoBeaeHuIo 1aOOPAaTOPHOTO 3aHATHUS MOXKET IPEAIIECTBOBATH cllaya CTY-

JNeHTaMH KoJutokBuyMa. KoiiokBuywm (ot jat. colloquium — pasrosop, 6ecena) —

cobece1oBaHuE MPENOIaBaATENS CO CTYACHTAMHU.

Llenv konnoksuyma — KOHTPOJIMPOBAHHE TIyOWHBI YCBOCHHUS TeOpeTHUe-
CKOTO MaTepuaja; MOHUMAaHUs CYITHOCTH SBJICHUH, WIUTIOCTPUPYEMBIX JaHHOM Jia-
OopatopHol pabOTOM; MpoBepKa 3HaHUS MPUOOPOB U aNIapaTyphbl, UCIOJIb3YEMbIX
IIpU TIPOBEICHUU JTa0OpaTOPHOU pabOTHI; MPOBEPKA 3HAHUS MOPSIKA MPOBEICHUS
HKCIIEPUMEHTA U €ro 0OOCHOBAHUS, MPEACTABICHUN 00 OKUAAEMBIX pe3yibTaTax,
yMeHHsI X 00pabaThiBaTh W aHATM3UPOBATH, MPOBEPKA 3HAHUS MPABUI TEXHUKH
0€30MacHOCTH 1 IKCILTyaTalii 000pyA0BaHUS MPU MIPOBEACHUH PadoT.

[IpoBoas KOIOKBUYM, IIpENoAaBaTellb OLEHUBAET, B KAKOH Mepe CTYJIEHThI
W3YYUITU JIEKIMOHHBIA MaTeprall 1 PEKOMEHyeMYIO JIUTepaTypy, HaCKOJIbKO TIIy-
OOKO YCBOMJIM TEOPETUUECKUI MaTepua, HOHIU (PU3NUECKYIO CYITHOCTh paccMaT-
PHUBAEMBIX SIBJICHUM.

[IpoBepka 3HaHMS MPUOOPOB, MOPSIIKA MPOBEACHUS SKCIIEPUMEHTA U TPe/I-
CTaBJICHUIN 00 OXKHUIAEMBIX pe3yjIbTaTaxX, yMeHHUs] 00padaThIBaTh M aHATU3UPOBATH
OKCIIEPUMEHTAIbHBIC JTaHHBIC MO3BOJISIET, BO-TIEPBBIX, UCKIIOUYUTh 3HAYUTEIHHBIC
OLIMOKHU B XOJI€ PKCIIEPUMEHTA; BO-BTOPHIX, BhIpAOATHIBaTh y CTYACHTOB HaBBIKU
KayeCTBEHHBIX U KOJMYECTBEHHBIX 000OLICHUI MPHU MPOBEICHUH HAYyYHBIX HCCIIe-
JIOBaHUH; B-TPEThUX, OLIEHUBATh JIOMYCTUMbIN pa30dpOC pe3ysbTaTOB dKCIIEPUMEH-
TOB U B LIEJIOM CIIOCOOCTBOBATH Pa3BUTHUIO HEOOXOJUMON KyJIbTYpPhI pabOThHI.

KonnokBuym kak gopma yueOHOTO KOHTPOJISI OTJIMYAETCS OT dK3aMeHa (3a-

tICT&) CICAYIOINIMM: OH OXBATbIBACT HC BCIO JUCHUINIIMHY B LICJIOM MU JaXE€ HC 4aCTb
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€€, U3YUYCHHYIO B TEUCHHUE CEMECTPA, a TOJIBKO €€ pa3/ell WK aXKe TEMY; MOXKET U
JOJDKEH pUHUMAaTh popMy cobecesioBaHus, T.€. AUAJIOra; 3TO BUJ UHIUBHUIYab-
HOW METOANYECKON MOMOIIIH, Pa3bsICHEHUE CTYIEHTaM TE€X BOIIPOCOB, HEBEPHOE WIIU
HEJI0CTaTOYHOE MOHUMAaHUE KOTOPBIX OHU OOHApYX UM Ipu codecenoBanuu. Kos-
JIOKBUYM — 3TO (opMa KOHTPOJIS,, METOJI CTUMYJIUPOBAHUS CAMOCTOSITEIbHON pa-
OOTHI CTYyICHTOB. B 3aBUCMMOCTH OT BO3MOKHOCTEU U HAMPSKEHHOCTH Y4E€OHOTO
1J1aHa KOJJIOKBUYMBI MOTYT IPOBOJUTHCS B MJIAHOBOE Y4eOHOE BpeMsi, BO BHEYUEO-

HOE BpEeMsI U BO BpeMsI JJAOOPATOPHBIX 3aHATUH.

5 OCOBEHHOCTH NPOBEJAEHU S IABOPATOPHOTI'O 3AHS-
TUA

JlabopaTopHble 3aHATUS BBIMOJIHSIOTCS CTYIECHTAMU CaMOCTOSITEIBHO. DTO
3HAYMT, YTO MIPENoaaBaTeb U COCTaB yueOHo tabopaTopun (kadeapsl) B XoJ1e 3a-
HATHS JOJDKHBI HE CTOJBKO KOHTPOJHUPOBATH, CKOJBKO OCYIIECTBIISTh HAYYHOE U
METOJUYECKOE PYKOBOJICTBO JEUCTBUSMHU CTYJICHTOB.

PykoBoICTBO J€MCTBUSIMHU BeleTCs TakK, 4TOOBI, C OJHOM CTOPOHBI, oOecrie-

YUTH IIPOABJICHHUC MHHUIHWATHUBLI U CAMOCTOATCIBHOCTH CTYACHTOB, C ,Z[perfI ACp-

JKaTb HEMIPCPBIBHO B ITOJIC 3PCHUA pa60Ty KaXXa0ro, TaKTUH4HO 1 0e3 HaBA3UYMBOCTH

B CAMbIX HEOOXOJUMBIX CIy4asix MPUXOJUTh HA MOMOIIb B HY>KHBIIT MOMEHT.

Ha mnagmmx Kypcax mpernojiaBatelib, OCYIIECTBIISAS )KECTKYIO perjlaMeHTa-
1110 pabOThI CTYACHTOB B J1a0OPaTOPHH, BBICTYIIAET B CBOEH OOBIYHOM Megaroruye-
CKOM ponu. YeM crapiie Kypc, TEM OTUYETIMBEE CHUKAETCS CTENEHb PErIaMEHTHPO-
BaHMUsI, U POJIb MIPETNOIaBATENsI CBOAUTCS K 00S13aHHOCTSIM KOHCYJIbTAHTA.

B mporuiecce moAroTOBKY U BBINOJIHEHUS 1a00PaTOPHBIX padOT CTYIEHTHI BCE
HE00XO0IMMOE, CBSI3aHHOE C 3KCIIEPUMEHTOM, 3alIUCHIBAIOT B CBOU paboune TeTpaau
WM crielraibHble OaHku. TyT e PUKCUPYIOT MOCTABICHHYIO Mepe] HUMH JKCIIe-
PUMEHTAIBHYIO 3aJa4y, CTPYKTYPHYIO WM NPUHLHUIIAAIBHYIO CXEMY, METOJUKY

BBITIOJTHCHHUA SaHaHI/IfI, MMOsACHSA 3aIllMCH CXEMaMU, Ta6HI/IHaMI/I U APpyruMu MaTcpua-




agamu. B Terpans (0naHk) 3aHOCATCS BCe HAOIIOAEHUS 110 XOAY BBIMIOJHEHUS YKCIIe-
PUMEHTA, a TAaKXKe PEe3yJbTAaThl B BUJIE BBIBOJOB C COOTBETCTBYIOUIMMHU TaOIUIIAMH,
rpadukamMu ¥ OMMCaHUEM TOTYYEHHBIX Pe3yIbTaTOB ONbITOB. [locie 06paboTku pe-
3yJIbTAaTOB SKCIIEPUMEHTA CTYIEHTHI MPUCTYMAIOT K 0(OPMIICHHUIO OTYETA 110 J1abo-

paropHoii pabdore.

6 CTPYKTYPA OTUETA 110 IABOPATOPHOM PABOTE

Pe3ynbTaThl BHITOTHEHUS J1JA0OPATOPHOU pabOThl OPOPMIISIOTCS CTYACHTaMHU
B BHJIe oT4eTa. Kak mpaBuiio, OTYET COCTOUT U3 TPEX YaCTEM.

PaccMmoTpum naan omuema ripu paboTax Ha TEXHHUKE.

B nepsoii yacmu yka3piBaloTCsi HAMMEHOBAHUE U 11€J1b BBITIOJHEHUS J1abopa-
TOPHOU paboThI, 1aeTCsl ONKUCAHUE TEXHUYECKUX JAHHBIX IPUOOPOB, KOTOPHIE IO-
MOTAJIM BBIMONHATH padoTy (YKa3bIBaIOTCS HAMMEHOBAaHHE NPUOOPOB U UX THUIIBI,
IIPEIEIIbl KA, [IEHA OJHOTO JACJIEHUs ), TPUBOAUTCS CTPYKTYpHAs WM HPUHLIMIIN-
albHAsi CXeMa YCTaHOBKH, UCIIOJIb3yEMOM B padoTe.

Bmopas yacms oT4ETa MOCBAIIAETCSA PETMCTPALIMN ONBITHBIX IAHHBIX, ITOJTY-
YaeMbIX B X0/I€ IKCIIEpUMEHTa (KypHasl HaOJI0JeHUI) U pe3yJIbTaTOB BHIYMCICHUI.
[To pe3ynbTaTaM HAOIIOICHUIN WIIK BBIYUCICHUN CTPOSITCS IpaduKu, MO3BOJISIONINE
IIPOU3BECTU aHAIU3 UCCIIELYEMOTO SIBJICHUS.

B mpemuveti uacmu npuBoasTcs pacueTHbie OPMYJIBI U BBIBOJIBI 10 paboTe.

B KOHIC OTUCTA CTABATCA JaTa, IMIOANNCH UCIIOJTHUTCIIA U MIPCIIOJaBaTCIIA, IPUHAB-

IeTOo JTA00PaTOPHYIO paboTy (TpriokeHue A).

Ha 3aHsaTusX mpoBOAMUTCS 3alIUTa PE3yIbTAaTOB paOOThI U MOJYYEHHBIX BbI-

BOJIOB. 3allUTa pe3yJbTaTOB pabOThl OpraHU3yeTCs Mepe BCel rpynIoi CTyAeH-
TOB, MOJIY4E€HHBIE BBIBOJIbI 00CYKJAIOTCSI BCEMU CTYJEHTaMH, KOTOPBIE 33J1al0T BO-
MPOCHI, TUCKYTUPYIOT, @ 3TO KaK pa3 TO, 4YTO U HAJAO Jyist OoJiee rIyOOKOro ysacHe-
HUS U3ydaeMoil nuciuruinibl. [IpenogaBaTens B 3aKII0U€HUN TIOJIBOAUT OOIIHE

UTOTH pabOTHI.




B npornecce maGopaTopHOTo 3aHATUSL CTYACHTHI BBIMOJIHIIOT OJHY WM He-

CKOJIBKO JIA0OpaTOpHBIX paboT (3a7aHuil) Mo/l PyKOBOJICTBOM IPENOIaBaTelIs B CO-
OTBETCTBUU C U3YYaE€MbIM COJIEPKaHUEM YUEeOHOTr0 MaTepuarna.
OneHKH 3a BBINOJTHEHHE JTa00PaTOPHBIX PaOOT SIBISIOTCS MOKA3aTeNsIMH Te-

KyIIel yCIeBaeMOCTH CTYJICHTOB 0 YU4eOHOM AUCITUTIIINHE.




[IpunoxenuneA

JlaGoparopuasipaboral

(HanMeHOBaHUE TabOPaTOPHON PabOTHI)

HanmenoBanue 1abopatopHoii paboThl 6epercs U3 paboueit mporpaMMsbl JTuc-
LUIUIMHBI, @ B TAJIbHEUIIIEM OHO MOKET OBITh CKOPPEKTHUPOBAHO, UCXOJS U3 LIEJH

paboThI.

LIEJIb PABOTHI
Omnpenenenue 1enu paboThI SIBISETCS HauboJee TPYIHBIM U OTBETCTBEHHBIM
ATAroOM B pa3pabOTKe METOJUYECKUX yKa3zaHuil. B koHeYHOM uTOre, 11e1h padoThI

OoIIpCACIIACT B U3BECTHOM CTCIICHHU Tp€6OBaHI/IH K YMCHUAM CTYACHTOB IIPUMCHATDH

IIOJIYUYCHHBIC 3HAHHUA Ha IIPAKTHUKE, KOTOPBIC HJOJIKHBI COOTBCTCTBOBATDL Tpe6OBa-

HUsM DefepaibHOTO TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa BBICIIETO
oOpa3oBaHus 10 HANPABJICHUIO TTOTOTOBKH, crienraibHocTu (OI'OC BO).

[Ipu HEeBO3MOKHOCTU CHOPMYIUPOBATH €AUHYIO 11€7b PA0OTHI JOMYCKACTCS
bhopMyIIMpOBKa HECKOIBKHX IIe/IeH, 00bEIMHEHHBIX SIMHOM JOTHYECKOW HaIpaB-
JIEHHOCTBIO.

®opMynHpoBKa 11eJii pabOoThl HE JOJKHA TOBTOPATH €€ Ha3BaHUE.

ITOSICHEHUS K PABOTE

B nosicHenusix k pabote cieyer OTpa3uTh KpaTKUE TEOPETUYECKHUE CBECHUS
10 IIpeJIaraeMoi CTyJIEHTY JJabopaTOpHOU paboTe Ha OCHOBE MUHUMYMa COZiepKa-
HUS 10 33JIaHHOMY pa3fieny JUMCUUILIMHBI U C YY€TOM TpeOOBaHUI K MUTOraM €ro
ycBoeHus, onpeaensemsix PI'OC BO.

KpaTtkue Teopernueckue CBeIACHHs AOKHBI 0053aTEIbHO COMPOBOXKAATHCS
HOSICHSIOIIMMU CXEMaMHu, yepTexamu, (opMysiaMu, pUCYHKaMH U T.I., HEOOXOIU-
MBIMH 3aKOHOMEPHOCTSIMU (0€3 BBIBOJIA), @ TAK)KE KOHKPETHBIM YHUCIOBBIM IIPUMeE-

pom.




[Tpu HEOOXOAMMOCTH MOKHO BBECTH OMHCAHUE KOHKPETHOW WHIAWBHUIYAITh-

HOM YCTAaHOBKH H €€ TCXHUYCCKUX IIAPpaMCTPOB, d TAKIKC U3MCPUTCIbHBIX HpI/I60pOB.

3AJIAHUE

DopMyIUPYIOTCS KOHKPETHBIE 3aJaHUs JUIsl CTYJEHTa, KOTOpble OH 00s3aH
BBITIOJIHSATH PU CAMOCTOSITENILHOM MOATOTOBKE K TAOOpaTOpHO# padoTe.

B 3ananue B 00513aT€NbHOM MOPSIIKE BBOATCS CIIEIYIOIINE BOIPOCHI IIpeBa-
PUTEIBHOM MTOATOTOBKHU:

— CaMOCTOATENIBHOE U3YYEHNE CTYIEHTOM METOINYECKUX YKa3aHUU IO BbI-
MOJIHEHUIO KOHKPETHOH J1ab0opaTOpHO paboThI;

— BBINOJHEHUE COOTBETCTBYIOIIMX PAcCUeTOB. 3aJaHus Uil pacyeToB (op-
MHUPYIOTCSI Ha OCHOBE IIapaMEeTPOB DJIEMEHTOB U KOMIUIEKTYIOIIUX U3EIUN UCCIIe-
JIyeMOTO YCTPOMCTBA;

— MOATOTOBKA (POPMBI OTYETA;

— MOATOTOBKA OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI, JOIYCKAETCs TAK)KE BBE-
JIEHHUE IPYTUX BOIIPOCOB;

— COCTaBJICHUE CTPYKTYPHOM CXEMbl U3MEPEHUI 1 TOJ00p MO CIIPaBOYHBIM

MaTepuaiaM U3MEPHUTEIbHBIX MPUOOPOB U T.1I.

PABOTA B JTABOPATOPUU

[TpuBOAMTCS KOHKPETHAS CXEMa MCCISAYEMOT0 YCTPOMCTBA (YePTEX UITH PHU-
CYHOK YCTaHOBKH) C YKa3aHUEM MECT IMOAKIIOUEHUS N3MEPUTEIBHBIX MPpHOOopoB. Ha
cxemax (uepTekax, pUCyHKax) WM TaOJMIaX JTOJDKHBI OBITh 3aJIaHbl MapaMeTphl
AJIEMEHTOB KOMITJICKTYIONTUX W3JICIUH YCTPOUCTBA (JIEKTPUUYECKHE, ONITHYCCKHE,
MEXaHUYEeCKHe, TETUIOBBIC U T.1.).

B 3aBucumocTtu ot 1ieneit paboThl MPUBOIATCS KOHKPETHBIE HHCTPYKIIUU, 110

MPOBEICHUIO MCCIIEOBAaHUN YCTPOWCTBA C YKa3aHUEM YpPOBHEW WJIM MapamMeTpoB

BXOJIHBIX, MJTU BO3MYIIAIOIIUX BO3ACUCTBUI Pa3IMIHON (U3HUECKONU TPUPO/IBI.

Nuorna s JOCTHXKEHUS OQHOM LEJIM MOKET OBITh IMOCTABICHO HECKOILKO

Pa3JIMYHbIX I/ICCHGI[OBaHI/Iﬁ HNJIN OIIBITOB.




B 3akmrouenue CTYACHTY IpcIaractcda 3allOJJHUTHb IMOATOTOBJICHHBIC Ta0-
JIMIBI, IIPOU3BCCTU NOIIOJIHUTCIBHBIC PACUYCThI, IIOCTPOUTD Fpa(i)I/IKI/I " BBIIIOJIHUTB

JIpYyTrUe AEUCTBUS MO PE3YJIbTaTaM HCCIIEIOBAHUN.

COJIIEP)KAHUE OTYETA

B conepxannu otuera yka3bIBaeTCsl COCTaB U popma OTUETa O MPOACIIAHHOM
pabore.

KOHTPOJBLHBIE BOITPOCHI

@opMyIUPYIOTCST BOIIPOCHI, TTO3BOJISIONINE OLCHUTH BBIIIOJIHEHUE TpeOoBa-
Huid @I'OC BO k ypOBHIO 3HaHUM CTYAEHTOB MO 3aJJaHHOMY Pa3/iely IUCIUILINHBI.

KomuuectBo n COACPIKAaHNEC BOIIPOCOB OIPCACIACTCA COCTABUTCIICM pCKOMeHI[aLII/Iﬁ

Hn A0JIZKHO OBITH AOCTATOYHBIM AJIA IIPOBCPKHU 3HaHHﬁ, B TOM 4YHCJIC M HaA OTaIIC O0-

mycka K pabore.

JINTEPATYPA
Jluteparypa yka3bpIBaeTCsi B COOTBETCTBUHU C JCHCTBYIOIIMMU HOPMaMU IS

0(OPMIICHUS Hay4IHO-TEXHUYECKOI INTEPATYPHL.




