METOOHYECKHE YKA3AHH/SA
IIO BBIIIOAHEHHIO
AABOPATOPHBIX PABOT

AApbIreiCKMN rocyAapCcTBEHHbINA YHUBEPCUTET



MeTofmnyecKne yKasaHNs COCTaB/IeHbl B COOTBETCTBUM C TpeboBaHnAMN Pe-
AepasibHbIX roCyAapCTBeHHbIX 06pa3oBaTe/lbHbIX CTaHAAPTOB BbICLIEro obpasosa-
Hu1a no 38 YI'CH. YTBepxXaeHbl Ha 3acegaHn CoBeTa 3KOHOMMYECKOro (paky/b-
TeTa PIEOY BO «Al'Y». NpeaHasHayeHbl 4ns CTYAEHTOB 3KOHOMUYECKOro (a-

KY/1bTETa BCEX CI'IELI,I/IaI'IbHOCTeI‘/JI n HanpaBnean‘/’l noaroToBKN.



1 OBIIUE NOJIOKEHUS

JTabopaTopHble 3aHATUA — OfHa M3 Pa3HOBMAHOCTEN MPaKTUYEeCKOro 3a-
HATUA, ABNAOWAACA 3(DEKTUBHOM (HOPMOI Y4YeOHbIX 3aHATUIA B OpraHmM3auum
BbICLLIEr0 06pa3oBaHus. JlTabopaTOpHbIe 3aHATUS UMEIOT BbIPAXKEHHYHO CreundmnKy
B 3aBMCMMOCTW OT YYeOHOW AMCLMUNIUHBI, YINYONAT 1 3aKpenistoT TeopeTuye-
CKMe 3HaHMs. Ha 3TuX 3aHATUAX CTY[AEHTbl 0CBaMBalOT KOHKPETHbIE METOAbI U3Y-
YeHWUA [AMCUMNMHBI, 06y4YaloTCs  3KCMEepUMEHTa/IbHbIM  CnocobaM  aHanimnsa,
YMEHWNIO paboTaTh C NpnbopamMm 1 COBPEMEHHbIM 060PYA0BaHMEM.

JlTabopaTopHble 3aHATUSA JalT HarnsgHoe npeacraBneHne 06 M3ydaembiX
ABNEHMAX W Mpoueccax, CTYAeHTbl 0CBaMBatOT MOCTaHOBKY W BeAeHMe 3KCrnepu-
MEHTa, yyaTca YMeHWN0 HabnoaaTb, OLEHMBATb MOMyYeHHbIe pe3ynbTaThbl, AenaTb
BbIBOAbI U 06006LleHMs. CnefoBaTesibHO, BefyLleil Leblo 1abopaTopHbIX paboT
ABNAETCA OBNafeHMe TEXHWKON 3KCMepuMMeHTa, YMeHue pellatb MnpakTuyeckue
3a/layum NyTeM NocTaHOBKM OMbITa.

[ns Bcex nabopaTopHbIX paboT, KOTOpble BbIMOHAKT CTY[EHTbl, COCTaB-
NATCA METOAMYECKME PEKOMeHJauMn WM yKasaHus, COAepKaliue onwucaHue
NabopaTtopHOi paboTbl, MOPSAOK €e BbIMNOMHEHUS W gopMy oTyeTa. Jlabopa-
TOPHble 3aHATUSA MPOBOAATCA B COCTaBe akafeMWYecKoW rpynrbl C pasge/ieHneM
Ha NoArpynnbl.

JTabopaTopHble 3aHATUSA — CYLLECTBEHHbIN 3/1eMEHT y4ebHOro npotecca B
opraHu3aumn BbICLLErO 06pa3oBaHMsA, B X04e KOTOPOro obydarowimecs aktmye-
CKWN BriepBble CTa/IKMBAKOTCS C CaMOCTOATE/IbHOM MPaKTUYECKO [eAaTeNIbHOCTbHO
B KOHKPETHOW 06/1acTh. J1abopaTopHble 3aHATMS, Kak WU Apyrve BuAbl MpakTu-
YECKMX 3aHATWIA, ABMSKOTCA CPeAHUM 3BEHOM MeXAy Yrny6/ieHHON TeopeTuue-
CKO paboToil 0byYaloWMXCA Ha NEKUMAX, CEMUHapax M MPUMEHEHNEM 3HaHWM
Ha NpakTuKe. 3TW 3aHATUA YAAa4YHO COYETaloT 3/IeMeHTbI TEOPETUYECKOrO UCC/e-
[0BaHNA 1 NPaKTUYECKON paboThl.

BbinonHas nabopaTopHble paboTbl, CTYAEHTbI /ydlle YCBaMBalOT [Mpo-

rPaMMHbIA MaTepuan, Tak Kak MHOrve onpefiefieHns U (opmyribl, KasaBLUMECS



OTB/IEYEHHbIMWN, CTAHOBATCA BMO/IHE KOHKPETHbIMU, MPOMCXOAUT COMPUKOCHOBE-
HVWe Teopuu C MPaKTMKOW, YTO B LIE/IOM COAEWCTBYET MOHUMAHWUIO COXHbIX
BOMNPOCOB HaYKW M CTAHOB/IEHNIO CTY[EHTOB KaK OyayLmX CreLmanmcToB.

B uendx uHTerpaumMm TeopuuM W NPaKTUKW B OpraHM3aumax BbICLUEro
0bpas3oBaHNA B MocfefHee BPeMs MOJyHarOT LUMPOKOe PacrpoCcTpaHeHWe KOoMm-
NJeKCHble nabopaTopHble pPaboTbl, MPOBOAUMbIE Ha LUMPOKOM TEXHUYECKOM
(hoHe C NpUMeHeHMEeM pa3HOOOPa3HOW annapaTypbl B YCNOBUSAX, B/IM3KNX K pe-
a/IbHbIM, B KOTOPbIX OyZeT paboTaTb 6yayLmMiA Crieyuanunct.

[MpoBefeHNeM N1abopaTopPHbIX 3aHATUIA 4OCTUralOTCA CeAyHoLLmMe Lenu:

— yrnybneHne © 3akpensieHVe 3HaHWA TeopeTMYecKoro Kypca MyTem
MPaKTUYeCKOro n3yyeHns B 1abopaToOpHbIX YCNOBUAX U3MOXEHHbIX B NEKUMUAX 3a-
KOHOB W MOJIOXKEHWA;

— NpUoGpeTeEHME HaBbIKOB B HAy4YHOM 3KCMEPUMEHTUPOBAHWUW, aHaIn3e
MO/yYeHHbIX Pe3y/bTaToB;

— (hopmMMpOBaHMEe MEPBUYHBIX HABbIKOB OpraHu3auuu, njaHMpoBaHUA |
MPOBeLEHNA HAaYYHbIX UCCNef0BaHuA.

Mpy npoBefeHNM NabopaTopPHbIX 3aHATUIA yyebHas rpynna MOXeT AeNUTb-
CA Ha MoArpynmnbl YAC/IEHHOCTHIO He MeHee 8 4enoBeK, a B C/y4vae WHAUBUAY-

aNlbHOW noaroToBKN N MEHEeE.

2 OPTAHU3AIIUS JIABOPATOPHBIX 3AHSITAN

MopsAoK NOArOTOBKY N1a60PaTOPHOro 3aHATUS:

— n3y4yeHne TpeboBaHNI paboyein Mporpammbl AUCLUUMNIINHBI;

— (DOpPMYNNPOBKa Lie/Iv 1 3aaa4 1abopaTopHOro 3aHATUS;

— pa3paboTka nsiaHa npoBeAeHns 1abopaTOPHOro 3aHATUS;

— noa6op coaepXkaHusi NabopaTopPHOro 3aHATUS;

— paspaboTka HeobXoAMMbIX A7 NabopaTOPHOro 3aHATUS UHCTPYKLMWOH-
HbIX KapT;

— MO/eNNPOBaHe NabopaTOPHOrO 3aHATUS;



— MpOoBepKa CMeLnann3nMpoBaHHOi NabopaTopuy Ha COOTBETCTBME CaHM-
TapHO-TUTMEHNYECKMM HOpMaM, Tpe6oBaHMAM MO 6e30MacHOCTM U TeXHUYe-
CKOW 3CTETUKE;

— MpOBEPKa Konm4yecTBa 1abopaTopHbIX MECT, HEOOXOANMbIX M A0CTaTOY-
HbIX A7 AOCTUXXEHWS NOCTaB/EHHbIX LieNIeil 00y4YeHus;

— NpOoBEpPKa MaTepuanbHO-TEXHNYECKOrO 06ecrneyeHmst nabopaTopHbIX 3a-

HSTWIA HAa COOTBETCTBYME TPe6OBaHNAM NPOrpamMbl y4e6HON ANCLMMINHBI.

3 IIOPAOK MPOBEJAEHUA JIABOPATOPHOI'O 3AHSATUS

1. BBOAHadA YacTh:

— BXOAHOI KOHTPO/Ib NOArOTOBKN CTY/EHTE;

— BBO/HbIA MHCTPYKTaX (3HAKOMCTBO CTYAEHTOB C COAepXaHWEM Mpef-
CTOSILLEN PabOoTbl, aHAIM3 UHCTPYKLMOHHBIX KapT, TEXHONOrMYECKOW [0KYMEeHTa-
LMK, NoKa3 cnocoboB BbINOMHEHWUSA OTAENbHBLIX Orepauuii, HanoMWHaHWe OT-
AeNbHbIX TMOMIOXEHUA M0 TeXHUKe 6e30MacHOCTK, MpeaynpexaeHne 0 BO3MOX-
HbIX OLIMOKaXx).

2. OCHOBHasa 4yacTb:

— MpoBe/leHNe CTYAEeHTOM 1abopaTopHOA PaboTbl;

— TEKYLUMIA NUHCTPYKTaX, MOBTOPHbLIA MOKa3 WM pPa3biCHEHUA (B Cry4ae
HeobXoAUMOCTI npenogaBaTeNieM WCMNONHUTENbCKUX [AENCTBUNA, ABASHOLMNXCS
NpeAMETOM UHCTPYKTUPOBaHUS).

3. 3aKnunTeNbHas YacThb:

— 0(hopM/IeHMe OTYETA O BbIMO/HEHNUN 3a[jaHuS;

— 3aKNHYUNUTENbHBIA MHCTPYKTaX (NOABEAEHME UTOTOB BbIMOMHEHNSA Y4yeb-
HbIX 3afa4y, pa3dop AONYLIEHHbIX OLIMOGOK W BbISIBNEHWE WX MPUYMH, COOOLLE-
HWe pe3ynbTaToB PaboTbl KaXAoro CTY[AeHTa, OObSB/EHME O TOM, UYTO Heob-
XOAMMO NOBTOPUTbL K CMEAYHOLLEMY 3aHATUIO).

dopmbl OpraHu3auMm nabopaTopHOro 3aHATMS 3aBUCAT OT uucnia CTyAeH-
TOB, COJEpPXaHus M o6bema NPOrpammHOro martepuana, ymcna nabopaTopHbIX

paboT, a Takke OT BMECTUMOCTU YYEOHbIX NOMELLEHWIA N HANMUYNS 060PYA0BaHNS.
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B 3aBMCMMOCTM OT 3TUX YC/IOBUA B YHUBEPCUTETE MPUMEHSIOT Clefyto-
LMe popmMbl MPoBeAeHNS NabopaToOPHbIX 3aHATUIA:

— (PPOHTa/IbHaS,

— MO uuKnam;

— WHAMBUAYabHaS;

— CMeLLaHHasa (KOMOMHMpOBaHHas).

®poHTanbHas hopma NpPoBefeHUs NMabopaToOpPHbIX 3aHATUWA NpeAnosara-
eT OJHOBpPEMEHHOe BbIMO/IHEHVE PaboTbl BCEMWU CTyAeHTamu. Ee npumeHeHue
cnocobeTByeT 6onee ryob0KOMY YCBOEHWUIO Y4YeOHOro marepuana, MOCKOJbKY
rpaduK BbIMOHEHNSA N1a60PATOPHbIX PaboT MOCTaB/ieH B YETKOE COOTBETCTBME C
NEKUMAMU 1 yrIpaXKHEHUAMW. TTpn 3TOM 06eCnevmBaeTCa BbICOKMIA METOANYECKMIA
YpOBeHb MPOBefeHns paboT, TaK KaK Ha KaX4OM 3aHATMM BHMMaHWe Mpeno-
[aBaTtenid COCpefoTOUMBAETCA /MWL Ha OAHOWN paboTe. OfHaKo 3Ta popma Tpe-
OyeT 60/1bLIOr0 KOMMYECTBA OLHOTUMHOIO, MHOTAA AOPOrocTosLero obopyrosa-
HUA 1 YHUBEPCA/IbHbIX CTEHAOB, a AN UX pa3MeLLEeHNs — 3HauuTeNbHbIX labopa-
TOPHbIX NIOWAseN.

B opraHu3aumsax BbiCLero 06pasoBaHUs UCMOJMb3YeTCA OpraHmsauus na-
6opaTtopHbIX paboT no uuknam. Mpun aTom paboTbl AeNATCA HA HECKOMBKO LIMKI/IOB,
COOTBETCTBYHOLUMX OMpefeNieHHbIM pa3fenaM NIEKUMOHHOro Kypca. B oAuH umkn
06beguHATCA 4—5 paboT, OCYLLECTBNAEMbIX, KaK NpaBWI0, Ha O4HOTUMHbLIX
cteHaax. CTyfeHTbl BbIMOMHAT paboTbl MO rpaguky, Nepexoas OT OAHOro LMK-
na K fpyromy.

OpraHu3aummn BbiCLIero 06pasoBaHus, pacrofaratowime 60MbIVMKA  BO3-
MOXHOCTAMU MO flabopaTopHOM 6ase, BHEAPSAKT WHAMBUAYASbHYIO (DOPMY Op-
raHusauum paboT, Npu KOTOPOM KaKAblA CTYLEHT BbIMO/HAET BCe HaMeYeHHble
nporpammoit paboTbl B OMNpeeneHHOM MOCNefoBaTe/lbHOCTH, YCTaHaB/IMBAEMOWA
rpapykom. B 3Ttom cnyyae CTyfeHTbl O4HOBPEMEHHO MOryT paboTaTb Haf
pasiMyHbIMK TemMamu. [laHHasa hopma opraHmsaumm nabopaTopHbIX paboTt ob6na-
[aeT TeM MPeMMyLLecTBOM, YTO MO3BO/MIAET PacLUMpUTb TeMaTUKy W MnpeacTas-

NAET CTYAEHTAM 60NbLUVE BO3MOXHOCTM ANA Hay4YHbIX I/ICCﬂG,D,OB&HVIVI.
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Hanbonee 4acto B YHMBEPCUTETE MCMOMb3YeTCA CMeLllaHHas (KOMOWHMPO-
BaHHasA) hopma opraHu3aumMm nabopaTopHbIX 3aHATWIA, MO3BONAKOLWAS WCMOMb-
30BaTb MPEenMYyLLLECTBA KaXJOW M3 PaCCMOTPEHHbLIX Bbille (OpM.

Kak npasunio, Ha nepBbIX Kypcax MPUMEHAIOT PPOHTa/IbHYO (opMy Mpo-
BefleHNs NabopaTOPHbIX 3aHATUM, 3aTeM MEPEXOAAT K LUMKIOBOM N UHAMBUAYASb-
HO. BO Bcex cnyyvasax Kadeapbl CTPEMATCA K TOMY, YTOObl Kakaas nabopaTop-
Has paboTa BbINOHANACL CTYLEHTaMM CaMOCTOATENBHO.

Mpn npoBefeHMM N1abopaTopHbIX PaboT BO3MOXHbLI TPU Mogxoda K WX
BbIMO/IHEHWIO:

— PeuenTypHbIX [EeACTBUIA CTY[EHTOB, KOrja OHW MPOSBAAT YMeHUe
paboTaTb NMPenMMYLLECTBEHHO B CTAHAAPTHbIX YCMOBUAX, OTPaXKEHHbIX B PYKOBO/-
CTBE M0 1a60paTOPHOMY 3aHATHIO;

— YaCTMYHO MOWCKOBbIX [ENCTBWMW, KOrga CTYAeHTbl MOryT [eiCcTBOBaTb
[AOCTAaTOYHO CaMOCTOATE/IbHO, PeLlaTb HEeC/0XKHble TBOPYECKME 3a4ayv npu nog-
CKa3Ke Un HernocpeACTBEHHOM PYKOBO/CTBe Npenojasaress;

— aKTVBHbIX TBOPYECKMX AEWCTBMIA CTYLEHTOB, KOrfga OHW NpOsBNAOT
CMOCOOHOCTL [eiCTBOBaTL B YCNOBUAX, G/IM3KMX K peasibHbIM, UCMO/b3ya 3anac
MPUOBPETEHHBIX 3HAHWIA.

B atou cBs3n nabopaTtopHble paboThbl peKOMeHAYeTCA MIaHMpoBaThb Creay-
tOLLIMIM 06pa3oM:

— NS CTYAEHTOB MePBbIX KYPCOB — C >KECTKOW pernaMeHTauuein ges-
Te/IbHOCTY;

— [ANA CTY[EHTOB BTOPbIX W TPETbUX KYpPCOB — C OCfabneHHoW pe-
rnaMeHTaumen aedaTenibHOCTH, C UCMO/b30BAHMEM YAaCTUUYHO-MOUCKOBOrO MeTOAa;

— [NA CTY[EHTOB CTapLUMX KypcoB — nabopaTopHble paboTbl 1ccnenosa-
Te/Ib,CKOr0 Xapaktepa B YCMNOBUSAX MOJIHOM CaMOCTOSTE/IbHOCTU, MNP KOCBEHHOM

KOHTPO/E NPenoaBaTess.



4 OCOBEHHOCTHU NOATIOTOBKHA JIABOPATOPHOTI'O 3AHATHUSA

MofroToBka NabopaTopHOro 3aHATUA HaUYMHAETCs C U3YYeHUs [OKYMeHTa-
UMK, onpegeneHns (YTOUHeHWS) Leneid 1 3a4a4 LaHHOTO 3aHATUS, BPEMEHMU, Bbl-
[eNIemMoro CTyaeHTam s nogroToBKM.

3agaya Ha NoAroToBKy K nabopaTopHOil paboTe MOXeT ObITb MOCTaB/eHa
Ha NeKuun, Ha MPaKTUYECKOM 3aHATUM C TaKMM BPEMEHHbLIM pacyeToM, YTOObI
CTYZEHTbl CMOI/I KAYeCTBEHHO NOAroTOBUTLCSA K ee NpoBefeHnto. OL4HOBPEMEHHO
MM BblJalOTCA paspabaTbiBaeMble Ha Kaegpe «3afaHue Ha nabopaTopHy pa-
60Ty» N «OTYeT 0 NabopaTopHO paboTe». ITU Y4eOHO-METOANYECKNE MaTepua-
Nbl TOTOBATCSA, KaK Npasuso, npenojasaTenemM, KOTOPbIA NPOBOANUT flabopaTopHble
3aHATUA.

Pa3fienbl yKasaHHbIX METOAMYECKMX MaTepuasioB OTpaXkatoT yyebHble BO-
MpoCbl, KpaTKue CBeAeHMst Mo Teopuu, NporpaMmy BbIMOSIHEHUA pPaboTbl, CO-
[ep>XXaHre 0T4yeTa, BOMPOCHI 415 MOArOTOBKU M MTepaTypy, PEKOMEHAYEMYHO K
N3ydyeHnto. B HUX TaKkKe CTaBATCA 3afayu, KOTOpble CTYAEHTbl AO/HKHbI PeLumnTb
npw NOAroToBKe K paboTe, B MPoLIecce IKCNepuMeHTa 1 nNpy 06paboTKe MosyyeH-
HbIX Pe3y/bTaToB.

B MeToaMyecknx ykasaHusaX 0 Mopsiike opopMsIeHNs OTYeTa 0 nlabopaTop-
HO paboTe onpegenstoTca Qopma oTyeTa (B KakOM BuAe [OO/MKEH OblThb
o(hopMNeH UMDPOBOIA W rpadnyecknini maTepuasn), MOPSAOK CPaBHEHUS MOSY-
YEHHbIX Pe3y/IbTaTOB C PacYETHLIMW U OLEHKM NOrPeLIHOCTel, NopsgoK Gopmy-
NNPOBaHMA BbIBOLOB M 3aK/THOYEHWI, & TaKXKe 3aLiMTbl BbINO/HEHHOW PaboThI.

Mpn NpoBeAeHNN 3aHATUIA C XXECTKON pernaMeHTauueit onncaHve paboTsbl
— 3TO (paKTUYECKM MOLLAroBbIA MepeyeHb TOro, YTO CTYAEHTbI LO/DKHbI MO HE
cfenarb.

OnucaHne no pabotaM Ha NPOGIEMHO-OPUEHTUPOBOYHOM OCHOBE He-
CKOJIbKO OT/IMYAEeTCs OT TPAAMLMOHHOIO U BK/KOYAET:

— HaMMeHOBaHWe U LIeNeBYHO YCTaHOBKY N1abopaTopHOA paboThl;

— CYTb Hay4HOW NpPo6eMbIl, NOANEXALLEN pa3peLleHNIO;
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— MPUMEPHbIV NOPSAAOK NPOBEAEHUS IKCTMEPUMEHTA, a TaKkxKe 0XNLaeMblii
pesynbTar;

— 00Lyme TpeboBaHUA K OTYETY M BbIBOAAM Mo paboTe;

— BOMPOCbI 419 NOATOTOBKW;

— peKoMeHAyemas nuTeparypa.

Takoe onvcaHne OpUEHTUPYET Ha TBOPYECKYHO, UCCNenoBaTe/IbCKyto pabo-
Ty.

MoAroToBKa CTYAEHTOB K 1abopaTopHOi paboTe MPOBOAUTCS B Yacbl CamMo-
CTOATENbHOW paboTbl C WCMO/Mb30BaHNEM YYEOHUKOB, KOHCMEKTOB JeKUUA K
BblLLIEYKa3aHHbIX METOANYECKMX MaTepuaios.

B nTore NoAroToBKM CTYAEHTbI AO/MKHbI 3HATb:

— OCHOBHOW TEOPeTUYECKMiA MaTepuas, KOTOpPbIA 3akpennsetcsa nabopa-
TOPHOW PaboToMu;

— LUenb, cogepaHve 1 MeTOAMKY ee MPOoBefeHWs, NpaBuia Mnosib30BaHNUA
npuoéopamu;

— Mepbl 6e30MacHOCTN B paboTe.

Kpome TOro, OHM [O/MKHbI 3arOTOBUTbL CXEMbl, Tabnuubl, rpapukm, Heob-
XOAuUMble [ANs BbINOAHEHMS paboTbl. YTOObI 06ecneynTb CBOEBPEMEHHOE Bbl-
MosIHeHWe paboT, Kaeapbl 00bIYHO YCTaHABNNBAKOT «KOHTPO/bHbLIE CPOKWU» KOJ-
NOKBUMYMOB W cfayn paboT. TN CPOKM BbIGUpaKOTCA Takum 06pa3om, 4TOObI
CTYZEHTbl MMeNN BO3MOXHOCTb CaMOCTOATE/IbHO WM KayeCTBEHHO MaHMPOBaTb
CBOK [esTeNbHOCTb. Tem BpeMeHeM npenojasartesib NPOAo/HKaeT MOArOTOBKY K
[NaHHOMY 3aHATMIO: OpraHu3yeT CamOCTOATE/IbHYIO paboTy 00yuyatoLmxcs, npo-
BOAUT MHAMBUAYa/bHbIE U KONINEKTUBHbIE KOHCY/bTalMK, NPOBEPSeT rOTOBHOCTb
annapaTypbl ¥ LOKYMeHTauuu, a Takke paspabaTbiBaeT nnaH nposegeHus nabo-
PaTOPHOro 3aHATUS.

Cofiep>kaTenbHas YyacTb nnaHa 1abopaTopPHOro 3aHATUSA BK/IKOYAET :

— BCTYNUTE/IbHYHO YacTb;

— MNOPSAA0K NPOBeAEHNS 3KCMEPUMEHTA 1 06paboTKMN pe3y/bTaTos,;

— 06LWWMiA pacyeT BPeMeHW Mo 3Tanam 3aHATUA (Ha COOpPKY YCTaHOBKM,
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npoBefeHVe IKCNepPUMeHTa, aHaIM3 1 OpopMIIEHME OTYETA);

— 3aK/THUNUTENBbHYH YacTb 3aHATUS.

Bo BCTynuTenbHOM 4acTU YKasblBalOTCA Tema, Leflb, MOpsAoK BbIMO/He-
HUA paboTbl N OPOPMNEHNA OTYeTa. XOo[ BbINOMHEHUST nabopaTopHO paboTbl B
nniaHe OTpaXkaeTcs TOMbKO B 06LLEM BULE.

Onpepenss nNopsaoK MPOBeAeHUs 3KCMepyvMeHTa, LenecoobpasHo OTMe-
yaTb MOC/eA0BaTe/IbHOCTb PaboTbl, MPUMEPHbIA pacyeT BPeMeHU, OCOOEHHOCTU
paboTbl C abopaTopHbIM 060PYyAOBaHWEM, Mepbl 6e30MacHOCTK, BOMPOCLI UK
3agayn (nNpobnembl), Tpebylolwme OT CTYAEHTOB CaMOCTOSATENIbHbIX PeLLEHWA
NN NPOSIBNEHNS TBOPYECTBA.

3aknounTenbHas YacTb OTBOAWUTCA Ha MOABefeHMe UTOroB WM MOCTAHOBKY
3afja4m Ha cneaytoulee nabopaTopHoe 3aHATHE.

[MpoBefeHNo 1abopaTOpPHOrO 3aHATUS MOXEeT MpefLlecTBOBaTb CAada
CTyaeHTaMy Kosnnokenyma. Konnoksmym (oT nat. colloquium — pasroBop, 6ece-
[a) — cobeceaoBaHKe nNpenojasartesis CO CTYAeHTaMM.

Llenb KonnoksMyma — KOHTPO/IMPOBaHWE TNyOGuHbI YCBOEHUS TeopeTuye-
CKOro Matepuana; NOHMMaHWS CYLLHOCTW SIBMEHWIA, WNNOCTPUPYEMbIX AaHHOM
nabopaTopHOi paboToi; MpoBepKa 3HaHUA MPUOOPOB M annapaTtypbl, UCMOSb-
3yemblX MNpu MpoBefeHUM f1labopaTopHOM paboThl; MPOBepKa 3HaHWA MNopsAka
NPOBeAEeHNA 3KCNEePUMEHTA U ero 060CHOBaHUS, NpPeAcTaBneHniA 06 OXMAAEMbIX
pesynbTaTax, YMeHuUs ux obpabatbiBaTb M aHaIM3MpPOBaTh; MPOBEPKa 3HaHWS
npaBua TeEXHUKU 6e30MacHOCTM U 3KcnyaTauum o6opyaoBaHWUs Npu MpoBeje-
HUW paboT.

[MpoBoAs KONOKBUYM, Mpenojasate/ib OLEHWMBaeT, B KakoW Mepe CTy-
OEHTbl  U3YYUNM  NEKUMOHHBIA MaTepuasl U PEKOMEeHAYEMYLD NuTepaTypy,
HaCKO/IbKO T/1y60KO YCBOW/IM TEOPEeTUYECKUA maTepuan, MOHAMN (DU3NYECKYHD
CYLLHOCTb paccMaTpriBaeMblIX SBIEHWA.

MpoBepka 3HaHWA NPUMOOPOB, MOpsAKa MNPOBEAEHMS 3KCNEepUMeEHTa U
npeacTaBneHnin 06 oXngaemblx pesynbTaTaxX, YMeHUs obpabaTbiBaTb U aHaIN3M-

poBaTb 3KCNEPUMEHTaA/IbHbIE AaHHbIE MO3BOJIAET, BO-MEPBbIX, NCKNKYNTb 3Ha4Kn-
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Te/lbHble OLUMOKN B XO[€e 3KCTMEPUMEHTA; BO-BTOPbIX, BbipabaTbiBaTh Y CTY/EH-
TOB HaBblKM KaYeCTBEHHbIX W KONMYECTBEHHbIX 0606LUEHNI MpPU MpPOBeAeHUN
Hay4HbIX WCCNe0BaHWIA; B-TPETbUX, OLEHMBATb AOMYCTUMbIA Pa3bpoc pesyrb-
TaTOB 3KCMEPUMEHTOB M B LE/IOM CMOCOGCTBOBATb PasBUTUIO  HEOOXOAVMOIA
KYNbTypbl paboTbl.

KonnokeBumym Kak ¢opma y4yebHOro KOHTPOMA OT/MYAeTcs OT 3K3aMeHa
(3ayeTa) CneaytoLIMM: OH OXBaTbIBAET HE BCKO AWUCLMMAMHY B LENIOM W flaXe He
YacTb ee, M3yUeHHYIO B TeueHMe CeMecTpa, a TOMbKO ee pasfeNl Unm aaxe Temy;
MOXXET W [JO/KEH NPUHUMAaTL (OpMy cobecefloBaHUS, T.e. AManora; ato BUA WH-
OVBUAYaNbHOW METOAMYECKOM MOMOLLM, pasbsiCHEHWE CTY[leHTam TeX BOMPOCOB,
HEBEPHOE WM HeaoCcTaTOYHOE MOHMMaHWE KOTOPbIX OHWM OGHApPYXWUAW npu Cco-
6ecefoBaHUM. KONMokKBMyM — 3TO hopMma KOHTPONs, MeTofd CTUMYNMPOBaHWS
CaMOCTOSATE/NIbHON pPaboTbl CTyAEHTOB. B 3aBMCMMOCTM OT BO3MOXHOCTEA K
HanpsYKeHHOCTU y4ebHOro nnaHa KOMMOKBUYMbl MOFYT MPOBOAWUTLCSA B MJaHO-

BOe y4ebHOe Bpemsi, BO BHeyUeOHOe BpEMS M BO BPeMs /1ab0paTOPHbIX 3aHATUA.

5 OCOBEHHOCTHU NPOBEJEHUS TABOPATOPHOI'O 3AHATUA

JTabopaTopHble 3aHATMSA BbIMOMHAKTCA CTYAEHTaMU CaMOCTOATE/IbHO. JTO
3Ha4WT, YTO Mpenojaeartesib U cocTaB yyebHoW nabopatopumn (Kadedpbl) B Xoae
3aHATUA LOHKHbI HE CTO/IbKO KOHTPO/IMPOBATb, CKOJIbKO OCYLLECTB/IATL Hay4YHOe U
MeTO/[MYECKOe PYKOBOACTBO [eNCTBUAMM CTYAEHTOB.

PYKOBOACTBO [ENCTBUAMM BeAETCA TaK, YToObl, C OAHON CTOPOHbI, 0b6ec-
NMeynTb NPOSIBMEHME WHULMATMBLI U CaMOCTOATENIbHOCTU CTYAEHTOB, C APYromn -
[epXXaTb HEenpepbIBHO B MOJie 3peHUst paboTy KaKAoro, TakTMYHO N 6e3 HaBsi3-
YMBOCTM B CaMbIX HEOOXOAMMBIX Cy4Yasx NPUXOAUTb HA MOMOLLb B HYXXHbIA MO-
MEHT.

Ha mnaglmx Kypcax npenogasaTe/lb, OCYLLECTB/AS XECTKYHO perfaMeHTa-
LMo paboTbl CTYAEHTOB B nabopaTtopuu, BbICTYMNaeT B CBOe 0ObIYHOW neaaroru-

YeCKO ponu. Yem cTaplue Kypc, TeM OTYET/IMBEE CHUXKAETCS CTENeHb perna-
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MEHTUPOBAHMSA, W PO/b MpPenojaBaTensi CBOAUTCS K 00S3aHHOCTSM KOHCY/b-
TaHTa.

B npouecce NoAroToBKM U BbIMOAHEHWS NabopaTOPHbIX PaboT CTYAeHTbI
BCE He0b6XOAMMOE, CBSI3aHHOE C 3KCMEPUMEHTOM, 3amnuChbiBalOT B CBOM pabouue
TeTpagn WM cneumanbHble 6naHkK. TyT e (UKCUMPYHOT MOCTaBNEHHYO Nepef
HUMMW 3KCNEPUMEHTa/IbHYHO 3aaady, CTPYKTYPHYIO MW MPUHLUMNNANBHYO CXEMY,
METOUKY BbINOMHEHUS 3aAaHWUIA, MOSICHAS 3anucK CXemaMmu, TabnuuaMn u apy-
rMMu matepuvanamu. B TeTpagb (6naHK) 3aHOCATCS BCe HabMHOAeHMS MO Xoay
BbIMO/HEHWSI 3KCMEPUMEHTa, a TakXKe Pe3ynbTaTbl B BWAE BbIBOJOB C COOTBET-
CTBYIOLMMM Tabnmuamu, rpagukamv U ONmUcaHWeM MOMYyUYEHHbIX Pe3y/bTaToB
onbITOB. [ocne 06paboTKN pPe3ynbTaTOB 3KCTMEPUMEHTA CTYAEHTbl MPUCTYMatoT

K 0(bOpM/IEHMIO OTYEeTa N0 NlabopaTopHoin paboTe.

6 CTPYKTYPA OTYETA IO TABOPATOPHOM PABOTE

Pe3ynbTaTbl BbIMOMHEHWUA N1a60OPATOPHOM PaboTbl OPOPMAAIOTCA CTYAEHTa-
MU B BMAe OT4yeTa. Kak npasuio, OTYET COCTOMUT U3 TPEX YacTeil.

PaccmMOoTpuM nsiaH oT4yeTa npu paboTax Ha TEXHUKe.

B nepsoil yacTwn yKasblBatOTCA HaMMeHOBaHWE U LieNlb BbIMOMHEHUS N1abo-
paTopHOM paboTbl, AaeTCA onucaHue TEXHUYECKUX LaHHbIX MPU60poB, KOTOpble
rMoMOrajin BbIMOSHATL PaboTy (YKasblBarOTCA HavMeHOBaHMe MPUOOPOB N UX TK-
Mbl, Mpejenbl LWKaa, LeHa OAHOro fefneHus), NPUBOAUTCA CTPYKTYpHas Wu
NPUHLMNaIbHAsA CXeMa YCTaHOBKU, UCMO/b3yeMON B paboTe.

BTopasa yacTb OT4YeTa MNOCBALWAETCA PErucTpauum OnMbITHbIX AaHHbIX,
noslyyaeMblX B X0Ae I3KCrnepumeHTa (KypHan HabnoaeHuin) un pesynbTaToB
BblunMCNeHWIA. 1o pe3ynbTaTam HabnAeHNA NN BbIYUCIIEHWIA CTPOATCA rPaduKu,
MO3BO/AKOLLME MPOM3BECTN aHAIN3 UCCELYEMOTO ABMIEHUS.

B TpeTbell YacTn NPMBOJATCA pacyeTHble hopMy/ibl U BbIBOAbLI MO pabo-
Te. B KOHUe oT4yeTa cTaBATCA fara, MOAMUCL WCMOMHUTENA W npenojasBaTens,
MPUHSABLLEr0 1abopaTopHYo paboTy (NpunoxeHue A).

Ha 3aHATUSX NPOBOAMTCA 3aliMTa pe3ynbTaToB PaboTbl M MOMYYEHHbIX
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BbIBOJOB. 3alMTa pe3y/bTaToB pPabOoTbl OpraHW3yeTcs nepes BCeiM rpynnoin
CTYZEHTOB, MOJyYeHHble BbIBOAbI OOCY)XAAKTCA BCEMU CTy[eHTaMW, KOTOpble
3a/al0T BOMPOCHI, AUCKYTUPYIOT, & 3TO Kak pa3 To, YTO M Hajo Ans bonee rny-
OOKOro yACHeHUs n3yyaeMor AucuunanHbl. MNpenogasartesib B 3aKMOYEHUN MOf-
BOAUT 06Lme nTorn paboTsl.

B npouecce n1abopaToOpHOro 3aHATWSA CTYAEHTbl BbINOMHAKT OAHY WK
HECKO/IbKO NabopaTopHbIX paboT (3adaHunil) nof pyKOBOACTBOM npernojasaTensi B
COOTBETCTBUW C U3yYaeMbIM COAEPXKaHNeM y4ebHOro MaTepuana.

OueHKM 3a BbIMO/HEHNE NabopaTopHbIX PaboT ABMAAKTCA MOKasaTensMu

TeKYyLLE ycrneBaemMoCTh CTyIeHTOB MO Y4Ye6HOI AncLMNInHE.
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MpunoxeHneA

JTabopaTopHas paboTa 1

(HammeHOoBaHWe nabopaTopHOI paboTbl)

HanmeHoBaHMe nabopaTopHoil paboTbl GepeTcsa M3 pabodelt Nporpammbl
ANCUMNIVHDBI, @ B Ja/lbHENLIEM OHO MOXEeT OblTb CKOPPEKTMPOBAHO, MCX0As Y3
Lenn paboThbl.

Llenb paboThl

OnpepeneHve uenu paboTbl ABNSETCA Hambonee TPYAHbIM U OTBETCTBEH-
HbIM 3TarnoM B pa3paboTke MEeTOAMYECKUX YyKa3aHWil. B KOHeYHOM uTOre, Lenb
paboTbl ornpefensieT B M3BECTHON CTermeHW TPeboBaHWA K YMEHUSIM CTY[EeHTOB
MPUMEHSATb MOJyYeHHble 3HAHUS Ha MPaKTUKe, KOTOpble AO/HKHbI COOTBETCTBO-
BaTb TpeboBaHWAM PefepasbHOr0 rocyAapCTBEHHOro 06pas3oBaTe/IbHOr0 CTaH-
[apTa BbICLLIEro 06pa3oBaHUsi MO HamnpasfieHWO MOArOTOBKK, CreuuasbHOCTU
(ProcC BO).

Mpy HEBO3MOXHOCTU COPMY/IMPOBaTb eAMHYIO Leflb paboTbl A0nycKa-
eTca (HOPMY/NMPOBKA HECKONbKUX Leneil, 00beAVHEHHbLIX €AWHOW NOrMYecKou
Hanpas/eHHOCTbHO.

dopmMynMpoBKa Lenin paboTbl He A0/MKHA NMOBTOPATL e Ha3BaHNe.

[MosicHeHus K paboTe

B noscHeHWsAX K paboTe cnefyeT O0TpasuTb KpaTKune TeOpeTUYecKue ceefe-
HUA MO MpefnaraemMoint CTyfeHTy labopaTtopHOi paboTe Ha OCHOBE MWHMMYMa
COZiepXKaHuA Mo 3afiaHHOMY pasfeny AUCUUMMHBI U C Yy4eTOM TpeboBaHWi K UTO-
ram ero ycsoeHus, onpegensemoix #IroC BO.

KpaTkue TeopeTMyecKne CBeAeHUS [O/MKHblI 0653aTe/lbHO  COMpPOBOXX-
[aTbCA MOACHAKOLMMN CXEMaMu, 4vepTexxamu, opmynamun, pUCyHKamn u T.1.,
HeoOX0AUMbIMU 3aKOHOMepPHOCTAMKM (6e3 BbiBOAA), a TakKe KOHKPETHbIM 4MC-

NIOBLIM NPUMEPOM.
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Mpy HeobXOAMMOCTU MOXHO BBECTW OMucaHWe KOHKPETHOW WHAWMBUAY-
a/TbHOI YCTaHOBKM N ee TEXHUYECKMX NapaMeTpOB, a TaKXKe M3MepUTeNbHbIX Mpu-
60poB.

3anaHue

DopMyNMPYHOTCA KOHKPETHbIE 3afaHus AN CTY[eHTa, KOTOpble OH 0069-
3aH BbIMOJHATbL MPU CAMOCTOATENIbHOM NOArOTOBKE K /1a60paTopHOi paboTe.

B 3afaHune B 0653aTeNlbHOM NOpsAKe BBOAATCA CriefytoLme BONpPOChkl npes-
BapUTE/IbHOW NOArOTOBKM:

— CaMOCTOATeNIbHOE M3yYeHUe CTYLEeHTOM METOAMYECKUX YKasaHWi Mo
BbIMNO/IHEHWIO KOHKPETHOW NabopaTopHOi paboThl;

— BbINO/IHEHNE COOTBETCTBYIOLUMX PacyeToB. 3afaHus AN pPacyeToB
(hopMUPYIOTCA Ha OCHOBE MapaMeTpoB 3/IEMEHTOB U KOMMIEKTYHOLWMX W3L4eNnil
nccneLyemoro yCTponcTBa;

— NOAroToBKa (hOPMbI OTYETE;

— MOArOTOBKA OTBETOB Ha KOHTPO/IbHbIE BOMPOCHI, [OMYCKaeTCAa Takxke
BBe/eHVe ApYrux BONPOCOB;

— COCTaB/IeHMe CTPYKTYPHO CXeMbl M3MepeHWd 1 nogbop no cnpasoy-
HbIM MaTepuanam U3mMepuTesbHbIX NPUBG0OPOB 1 T.M.

Pa6oTa B nabopaTopuu

MprBOAMTCA KOHKpPETHas CXema WCC/efyemMoro YCTponcTea (Y4epTexxk wmnu
PUCYHOK YCTaHOBKM) C YKa3aHMeM MeCT MOAK/THOUEHNS N3MEPUTESTbHbIX NPUO0OPOB.
Ha cxemax (4epTexax, puCyHKax) unu tabnumuax [O/MKHbI ObITb 3afaHbl napa-
METPbI 3/1EMEHTOB KOMMJIEKTYIOLUMX W3AeNNiA YCTPOCTBA (3/1EKTPUYECKME, On-
TUYECKMNEe, MeEXaHWNYECKME, TEMMOBbIE U T.4.).

B 3aBvcMMOCTM OT Lefieil paboTbl NPUBOAATCA KOHKPETHblE WHCTPYKLMK,
Mo MPOBEAEHUIO WUCCNeAOBaHWIA YCTPOCTBA C YKasaHWMEM YPOBHER Wnu napa-
METPOB BXOAHbIX, WM BO3MYLLAKOLLMX BO3AENCTBUIA Pa3NYHOM (hU3NYECKOM Npu-
pofpbl.

WHorpa gna AOCTUXKEHWUS OHOM Len MOXKET ObiTb MOCTaBIEHO HECKO/lb-

KO pPa3/InyHbIX VICCJ'IE,CI,OB&HVIVI NN OMbITOB.
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B 3aknoyeHWe CTyfeHTY npefnaraeTca 3anofiHUTb  MOArOTOB/IEHHbIE
TabnMUbl, NPOU3BECTU AOMNONHWUTE/bHbIE pacyeTbl, MOCTPOUTbL rpaPuKn n Bbl-
MOMHUTL ApYrve AeACTBUSA Mo pe3y/ibTaTam UCcCief0BaHNiA.

CofeprkaHune oTyeTa

B cogepxxaHuy oTyeTa yKasblBaeTcA COCTaB M (popmMa OTyeTa O MpofenaH-
HOW paborTe.

KOHTpO/bHLIE BOMPOCHI

dopMyIMpYrOTCA BOMPOCHI, MO3BOMAIOLME OLEHUTL BbIMOSIHEHUE TPebo-
BaHUA ®IOC BO K YPOBHIO 3HaHWIA CTYAEHTOB MO 3afjaHHOMY pasfdeny Aucum-
MAnHbIL. KONNYecTBO M cofepxkaHue BOMPOCOB OMNPeAesnifeTca COCTaBUTE/IEM pe-
KOMeHJaLMin 1 JOMKHO ObITb JOCTATOUHBLIM /151 MPOBEPKU 3HAHWIA, B TOM YMC/IE U
Ha aTane Jonycka K pabore.

JlnTepaTypa

Jntepatypa YyKasblBaeTCA B COOTBETCTBUM C [EACTBYHOLUMMK HOpMamu

ans ohopMIEHMS HayUYHO-TEXHWUYECKOI NNTepaTypbl.
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