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1. Ilesin ocBOCHUsI AUCHHUIIIMHBI

[enssmMu 0CBOEHUS TUCLMIUIMHEI SABIISIOTCS:

— MpHOOpEeTeHHe MPAKTHUYECKUX HABBIKOB MPOBEACHUS (PU3NUECKOTO IKCIECPUMEHTA TI0
JUCLMILIMHAM Kypca (QU3HKH;

— OBJIAJICHHE TEOPETUYECKUMH 3HAHUSAMHU OCHOBHBIX IOHATUH, 3aKOHOB M MOJEJIEH IO
JTUCLUUIUIMHAM Kypca (PU3HKH;

— OCBOEHHUE OCHOBHBIX METOJIOB 00pa0OTKM M aHaJIM3a 3KCIEPUMEHTAJIbHBIX pe3yJsbTa-
TOB.

2. MecTO JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

JlucuurinHa OTHOCUTCS K 00s13aTenbHOM yacTu biioka 1 u siBnsieTcst 4acThio MOAyJst «Du-
3UYECKHUI TPAKTHKYM.

JlaHHast AUCUUTUIMHA H3y4aeTCsl BMECTE C COOTBETCTBYIOIICH MUCITUTUIMHOM 00IIIeTo Kypcea
busuku — «MoekynsapHas pusznkay. JJucumimaa onupaeTcs Ha CoJiep kaHue JUCITUTUTHHBI «Ma-
TEMaTUYECKHI aHaIMu3», «AHAIUTUYECKas reoMeTpusi W JuHeHHas anreOpa». IlomydyeHHble B
Kypce 3HaHHUS HEOOXOAUMBI IJIsi U3yUYCHUS TUCIHUIUIMH « TepMoIMHAMUKA U CTaTHCTHYecKas (pu-
3uKay, «AToMHas ¢pusnkay, «[1oIynpoBOTHUKOBAS STEKTPOHUKAY.

3. Ilnanupyembie pe3yJibTaThl 00yUYeHHUsI M0 JUCIUIJIMHE, COOTHECEHHbIE ¢ MIAHUPYEMbIMHU
pe3yJibTaTaMH OCBOEHHS 00pa30BaTeIbLHOI NPOrPaMMBbl

[Ipouiecc u3yueHus: MUCIUIUIMHEI HAMIPABJICH Ha (pOpPMHUpPOBAHUE CICAYIONINX dJIEMEHTOB
koMmrieteHmii B cootBercTBHH ¢ PI'OC BO, OOII BO u nmpuoOpeTeHust cleayronmx 3HaHUH,
YMEHUM, HABBIKOB U (MJIM) OMbITA IE€ITEIbHOCTH:

Crioco0OeH MpoBOIUTH
TEOPETHYECKHUE U IKC-
NEPpUMCHTAJIbHBIC UC-
cleI0BaHHUS 00OBEKTOB,
CUCTEM U MPOIIECCOB,
o0pabaThIBaTh M Mpe/I-
CTaBJIATh SKCIICPUMCH-
TaJbHBIC JaHHBIC

OcymecTBisieT 000CHO-
BaHHBINA BBIOOP CITOCO-
OOB U CPEJICTB U3Mepe-
HHUI U IPUMEHSIET UX
MIPY IPOBEICHUU DKCIIe-
PUMEHTAIBHBIX HCCIIe-
JIOBaHUU

®opmupyemasi koM- | MHaumkaTop gocTuske- Ilepeuennb
neTeHI s HHUS KOMIIeTEeHIIUN IUVIAHUPYEMBbIX Pe3yJbTaTOB 00yue-
(xox u popmyJin- (kox 1 popMyJIHPOBKA) HUS
POBKA)
Oo6menpogeccunoHalbHbIe KOMIIETEHIIUN
OIIK-2 HNA-OIIK-2.1 3HaTh:

— OCHOBHBIC (DM3MYECKHE BEITUYHHBI H
XapaKTePUCTHKHU TPOIIECCOB U SIBJICHUIA
Ha KaXJOM CTPYKTypHOM ypOBHE Opra-
HU3aLUW MaTepUH, CBSA3H MexXay (pusu-
YECKUMU XapPAKTEPUCTUKAMHU SBIICHUHN U
MIPOLIECCOB, 00JIACTH MPUMEHUMOCTH KO-
JTUYECTBEHHBIX COOTHOIICHHA MEXIy
(GUBUYECKUMU XapaKTepUCTUKaMU, (u-
3UYECKUE TEOPUH, TIO3BOJISAIONINE 00BSIC-
HSTh U3BECTHBIE U MIPEJICKA3bIBATH HOBBIE
HAy4YHBIC PE3YJIbTATHI,

— METOJIBl CTATUCTHYECKON 00paboTKH
pe3yIbTaToOB U3MEpEHHs B 00111eM (u3u-
YECKOM IMPaKTUKyME.

Ymersn:

— HCIOJIb30BaTh MaTEMaTHUECKUA
amnmapart JJisi OCBOSHUS TEOPETHUECKUX
OCHOB U MPAKTUYECKOTO UCIIOIb30BAHUS
(U3HYECKUX METOJIOB;




DopmMupyemMasi KOM-

Nuaukarop nocruake-

Ilepeuyennb

neTeHuus HHMA KOMIIeTeHIMHU IUIAHMPYeMBbIX pe3yJIbTaTOB 00yue-
(xox u popmy.in- (kox u popmympoBKa) HHSA
pOBKa)

— (opMyITHPOBATH HA MATEMATHYECKOM
SI3BIKE U peliaTh GU3NYECKUE 3a7a91 U3
WX CTaHJapTHOTO HAbOpa;

— UCIIOJIb30BATh 3aKOHbI COXpAaHCHMU,
dbyHIaMeHTaIbHbIC PU3NUECKIE
3aKOHOMEPHOCTH;

— [NIOHHUMAaThb, U3JIaraTb 1 KPpUTUICCKU
aHAJTM3UPOBaATh 0A30BYIO
obmegu3nIecKyro HHGOpMAIIHIO;

— TI0JIb30BATHCS TEOPETUUCCKUMHU OCHO-
BaMH, OCHOBHBIMMU ITOHATHUAMMU, 3aKO-
HAMH U MOJICIISIMU (DH3HKH.

Na-0OIIK-2.2
[IpoBoauT 06paboTKy U
MIpEACTaBICHUE MOJY-
YEHHBIX JAHHBIX U
OLICHKY IOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUI

Baanern:

— UCTIOJIb30BAaHUS MATEMaTHYECKOTO
anmapara npy perieHud GU3nIecKux
3ajay;

— UCTIOJIb30BaHUs HH)OPMAIIMOHHBIX
TEXHOJIOTUH MPH peleHNH (PU3NIECKUX
3ajaq;

— IPUMEHEHHUSI METOI0B 00pabOTKHU U
aHaM3a SKCIIePUMEHTAILHON U Teope-
THYecKoi (pusmdeckoit nHboOpMaIum.

4. O0beM, CTPYKTYpPA U COAepKaAHMe JUCHUIIIHMHBI

OO01mast TpyJ0eMKOCTh JUCUUTUINHBI COCTABISET 2 3a4ETHBIX €UHMUII, 72 aKaJ.9acoB.

Ne TeMmbl (pa3aeJibl) Buabl yueOHBIX 3aHATHI, ®opMbI TEKYLIET0
n/n AMCUMILINHBI, BKJIKOYAsl CAMOCTOSATEIbHYI0 | KOHTPOJIA yClleBaeMo-
HX CcOJepixaHue padoTy CTy1EeHTOB, CTH
H X TPYA0EMKOCTh
=y (B akaieMu4YecKHuX yacax) | DopMa nNpoMe:KyToY-
= .
g KonrakTHasi pa6ora = HOH aTTecTalun
= ol o=, . |E (no cemecmpam)
&) = o) ElE 8| B o
2 jas) g9 © & O o
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ITogroroBka oruera Mo
«SIBJ1IeHUS epeHoca» pabore. Cnaua Teopetu-
1 |naGoparopHbie paboThl Ne | 2 10 | 1 3 |dyeckoro MUHUMyMa, 3a-
1,5,6 IIUTa MOJYyYEHHBIX pe-
3yJIbTaTOB




[ToaroroBka oryera Mo
«IIpouecchl B razax» ja- pabore. Cnaya TeopeTu-
2 |6opaTtopHble paboTsl Ne 2,| 2 10 | 1 3 |deckoro MMHUMYyMa, 3a-
3,4 IIUTAa MOJYYEHHBIX pe-
3yJbTaTOB
[ToaroroBka otdera MO
«IloBepxHOCTHBIE sIBJIE-
pabore. Cnaya TeopeTH-
3 [ #1a00paTOpHEIE pa- 2 111 3 |ueckoro MUHUMYyMa, 3a-
o6oter Ne 7, 8,9, 10, 13 ’
IIUTa TOJyYEHHBIX pe-
3yJbTaTOB
IlogroroBka ot4ueTa IIO
«Kuneruueckue npo- pabote. Cnaua TeopeTu-
4 |umecchl» JIaOOpaTOpPHBIC 2 10 | 1 3 |4eckoro MHHHMYyMa, 3a-
paboter Ne 11, 12 IIMTa IIOJYYEHHBIX pe-
3yJbTaTOB
[ToaroroBka otdera MO
«®da3oBble MpeBpailie- pabore. Cnaua Teopetu-
5 |uus» maboparopHeie pa- | 2 10 | 1 3,7 |4eckoro MUHMMYyMa, 3a-
60t1be1 Ne 14, 15, 16 [IMTa MOJY4YEHHBIX pe-
3yJbTAaTOB
2 0,3 3auér
UTOI'o 51 5] 03 | 157

Coneprxanue pa3iesoB JUCITUTUTHHBI:

1. SIBjieHus1 mepeHoca

Jlaboparopnbie pabOTHI:

Nel  Onpenenenne xo3ddumerTa BI3KOCTH M JUIMHBI CBOOOJHOTO MpoOera MOJIEKY.T
BO3lyXa.

Ne5 N3mepenue koruimenTa BsI3KOCTH XuaKocTeit meroom CTokca.

Ne6 N3yuenune temnepaTrypHOM 3aBUCUMOCTH KO3((UIIMEHTa BA3KOCTH KUIKOCTEH ¢ T0-
MOIIBIO KaHJUIAPHOTO BUCKO3HMETPA.

2. IIpouecceol B razax

Jlaboparopnbie pabOTHI:

No2 Mzmepenue noctostHHOM bonbliMana (yHUBEpPCATbHOM ra30BOM MOCTOSIHHOM).
Ne3 Omnpenenenue nokaszarens anuadatsl MmeToqoM Kiiemana u Jlezopma.

Ne4 Onpenenenue mokaszaTess aiuadaThl METOJIOM CTOSIYUX 3BYKOBBIX BOJIH.

3. IloBepXHOCTHBIE SIBJICHUSA

Jlaboparopnbie pabOTHI:

Ne7 Ompenenenne ko3 UIMIEHTa MOBEPXHOCTHOTO HATSDKEHUS JKUAKOCTH METOJOM
OTpBIBA KOJIBIIA.

Ne8 Omnpeneneane K0dPPUIMCHTa TOBEPXHOCTHOTO HATSHKCHHS METOJIOM KaIUld |
my3bIpbKa.

Ne9 Uzydenue 3aBUCHMOCTH KOX(PPHUIMEHTA MOBEPXHOCTHOTO HATSHKCHUS KUIKOCTU OT
TeMIIepaTypbl ¢ HOMOILbIO Ipubopa Pebunaepa.

Nel0 Onpenenenne pasmepoB MOJIEKYJIbI OJJEMHOBOMN KUCIIOTHI.
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Nel3 Uszmepenne koddduIeHTa MOBEPXHOCTHOTO HATSHKCHHUS METOJIOM KalWLISPHBIX
BOJTH.

4. KuneTnueckue npoueccol
JlaGopaTopHbie pabOTHI:

Nell Mmuranus 6poyHOBCKOIO IBHKEHUS, TPOBEPKA 3aKOHA DMHIITENHHA, TEpMOMETPHUs
B CUCTEMC MArHMTHBIX HIApPUKOB.
Nel2  DkcnepuMmeHTanbHas ~ NpOBEpKAa  3aKOHA  pacmpeneneHuss  MakcBemna — JUls
TEPMOAIEKTPOHHOIO Tra3a.

5. ®a3oBbIe npeBpalIeHUsA
JlabopatopHbie pabOTHI:
Nel4 dazoBble nepexobl.
Nel5 Omnpenenenue ynenbHOM TEIIOTH TapooOpa30BaHus MPU TeMIEpaType KUIIEHUs.
Nel6 M3yueHnne kpuBoil paBHOBECHS JKUIKOCTH U €€ HACHIIIEHHOTO Mapa.

5. O6pa3oBare/ibHbIE TEXHOJIOTHH, B TOM YK CJIe TEXHOJIOTHHU JI€KTPOHHOT0 00y4eHHus U TU-
CTAaHLIHOHHBIE 00pa3oBaTe/IbHbIe TEXHOJIOTHH, HCI0JIb3yeMble MPH OCYLeCTBJIeHHH 00pa30-
BaTeJbLHOI0 Mpolecca Mo JUCIUIIUHE

B npouiecce o0yuenust HCMOMB3YIOTCS ClEeAyIOIIKe 00pa3oBaTeNbHbIE TEXHOJIOTHH:

JlaGopaTopHoe 3aHsiTHe — 3aHATHE, MMOCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUH U
HABBIKOB M 3aKPEIUICHUIO 3HAHMI, MOJNYYEHHBIX HA JICKIMSIX W MPAKTHUYECKHX 3aHATUAX. DTO
dopma opraHuzanmmM OOYYEHHsS, KOTJa CTYACHTHl 10 33aJaHUI0O M TI0J PYKOBOJCTBOM
MpernoAaBaTeliss BBIIOMHSAIOT OJHY WJIM HECKOJbKO JlabopaTopHBIX paboT. (OCHOBHBIE
TUIAaKTUYECKHE T JTA00PATOPHBIX paboT — IKCIIEPUMEHTAIBHOE TOATBEPKICHUE U3yUIECHHBIX
TEOPETUYECKUX TMOJIOKCHUN, TpoBepka (OpMys, O3HAKOMJICHHE C METOAMKOW MpOBEICHUs
HKCIIEPUMEHTOB, HCCIEeI0BaHN. B X071 paboThI CTyIEHTHI BRIpabaThIBAlOT YMEHUS HAOII0IaTh,
CpaBHHMBATh, COIMOCTABIIATh, aHAIU3UPOBATH, J€JIaTh BBHIBOABI U OOOOIIEHHUS, CaMOCTOSATEIHHO
BECTH HCCIIEJIOBAHUS, IIOJIb30BAaThCS PA3IMYHBIMU TpUEMaMH H3MEpEeHUH, Oo(OopMIATH
pe3ynbTathl B BHJE Tabmul, cxem, rpagukoB. OZHOBPEMEHHO y CTYIEHTOB (OPMHUPYIOTCS
npodeccuoHaIbHbBIE YMEHUS M HAaBBIKM OOpalleHHs ¢ mpubopamu, anmapaTypod U APYTHMHU
TEXHUYECKUMHU CPEACTBAMM JJIsi MPOBEIEHHUS ONBITOB. B COOTBETCTBUM C AMAAKTHYECKUMU
LEJISIMU  OTIPENIeNIIeTCSl CoAepkKaHue JTa0OpaTOpHBIX paldOT: M3y4YeHHUE CBOWCTB BEIIECTB, UX
KayeCTBEHHBIX XapaKTEPUCTUK, KOJIMYECTBEHHBIX MOKa3aTeNel, H3y4eHue YCTPOHCTBa U paboThI
npubOpOB, 000PYAOBAHUS, X UCTIBITAHUE, CHATUE XapaKTEPUCTHUK H T. II.

JlabopaTropHasi padoTa — opranuzanus yaeOHOi pabOThI C peaIbHBIMUA MaTepUaIbHBIMHU
¥ MHOOPMAITMOHHBIMU 00BEKTaMH, SKCIIEpUMEHTaIbHAsl PadoTa ¢ aHAJIOTOBBIMU MOJEIISIMH pe-
aJIbHBIX 0OBEKTOB.

KoncyabTanusi — 3aHsTHE, MOCBIIIEHHOE KOHCYJIBTAUAM 10 OpPraHU3allid CaMOCTOs-
TeIbHON pabOThI, OTBETAM Ha BOIIPOCHI CTYAEHTOB WIIN Pa300py TPYAHBIX TEM.

6. IlepeyeHb JMIEH3MOHHOTO M (WJIHM) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOIO
ol0ecrieyeHusi, HMCNOJb3yeMOr0 MNPH OCYLIeCTBJIeHHMH 00pa30BaTeJbHOIO Ipolecca II0
AUCHMIIHHE

B mporiecce ocymiecTBieHus: 00pa3z0BaTEIbHOTO MPOLIECCA UCTIONIB3YIOTCS:

— st GOPMHUPOBAHUS TEKCTOB METOJAMYECKUX MaTEPHAJIOB ISl JIaOOpaTOpPHBIX padoT,
IPOMEXYTOUHOW M TEKYIIEeH aTTeCTalluy, a TaKKe OTUYETOB CTYAECHTOB 1O JJaOOpaTOPHBIM pabo-
taM — nakeTbl Microsoft Office u Open/Libre Office;

— 1t pacuéra popmya — nporpamma Wolfram Mathematica;

— st 00pabOTKM pe3yabTaTOB JaHHBIX Excel.
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7. llepeyeHb coBpeMeHHBIX NMPO(ecCHOHATBHBIX 0a3 JAHHBIX U UH(POPMANMOHHBIX CIpa-
BOYHBIX CHCTEM, HCII0JIb3YeMbIX NPH OCYIIeCTBJICHNH 00pa30BaTeJIbHOIO MpoLecca 1o JAuc-
HHUILUTHHE (TPY He0OXOIMMOCTH)

B mporuecce ocymiectBieHuss 00pa3oBaTeabHOIO Ipolecca Mo TUCHUIUIMHE HCHOIb3Y-
IOTCSA:

aBTOMaTH3MpoBaHHas  OubimoreyHo-uHdopmarnuonHas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php.

8. IlepeyeHb OCHOBHOM W JIONOJHUTEIbHOH Y4eOHOH JTUTEPATYyPBbl, pecypcoB uHGpopManu-
OHHO-TeJIEKOMMYHHKAIMOHHOMH ceTH «AHTepHeT» (IPU HEOOXO0AUMOCTH), PEKOMEHIYeMBbIX
AJI51 OCBOECHMS AUCHMILIUHBI

a) OCHOBHasl JIMTepaTypa

1. Cusyxun [I. B. O0mumii kypc ¢pusuku: yued. nocodue it By30B : B 5 T.. T. 2, Tepmonu-
HaMHKa U MoJekyisipHas ¢usuka. / [[. B. CuByxun; M-Bo oOpa3zoBanust PO - 5-e usn.,
uctp. - M.: ®@usmarnur, 2005. - 543 c.

2. Cusyxwus, /. B. O6mmii kypc ¢usuku. T. II. Tepmoannamuka u MoJieKyJisipHast pu3MKa. :
yuebHoe nocobue : [l By3oB. / CuByxun /1. B. - Mocksa : DUIMATIINUT, 2006. - 544
c. - URL : https://www.studentlibrary.ru/book/ISBN5922106015.html

3. Murpodanos B. A. JlabopaTtopHble pabOThl IO MOJIEKYISPHONU (PU3UKE: METOJI. YKa3aHUSI.
/ B. A. Mutpodanos; Spoca. roc. yu-T uM. I1. I'. Jlemunoa, Hay4.-meron. coBet yH-Ta -
SIpocnasie: Apl'Y, 2007. - 66 C. OnexTpoHHas BEpCU:
http://www.lib.uniyar.ac.ru/edocs/iuni/20070707.pdf

4. Mutpodanos B. A. JlaGopaTopHsie paboTsI 0 MOJIEKYJsIpHOI pu3uke / B. A. Murpoda-
HOB; Spocu. roc. yH-T uMm. I1. I'. JlemunoBa, Hayu.-meton. coset yH-Ta. Y. 2: MeTox. yKa-
3aHMS IS CTYACHTOB, 00yUaromuxcs mo HanpasieHusM Ousnka, Pagnodusuka, Dmek-
TPOHUKA U HAaHOAJIEKTpoHUKA. - b.Mm.: b.u., 2014. - 81 c. DnexTpoHHas Bepcust:
http://www.lib.uniyar.ac.ru/edocs/iuni/20140708.pdf

0) AOMOJIHUTEIbHASA JIUTEepaTypa
1. Casenne U. B. Kypc obmieit pusuku: B 5 ku. Yueb. mocobue mis By30B.. Ku.3, Moneky-
nsipHas ¢pusuka u repmoaunamuka. / M. B. CasenbeB - M.: Actpens, ACT, 2004. - 208c.
2. Tpodumona T. U. Kypc dbusuku: YuedHoe mocodue ans By30B. / T. U.Tpodhumosa; M-Bo
obpazoBanusi PO - 7-e uzn.,crepeorut. - M.: Beicir.mk., 2001. - 542¢.
3. 3aiigens A. H. Ommbku n3mepenunit pusnyeckux Bennuut. / A. H. 3aiinens; AH CCCP,
®usuko-TexH. uH-T - JI.: Hayka, 1974. - 108 c.

9. MaTrepuajbHO-TeXHUYecKas 6a3a, He0OXoAUMAs /ISl OCYIIeCTBJICHNSI 00Pa30BaTEJIbLHOT0
npouecca no TUCHUIINHE
MarepuanbHO-TeXHUYECKass 0a3a, HeoOXoauMast JIJIsl OCYIIECTBICHUS 00pa30BaTEILHOTO
nmpomnecca no JUCHUIUIMHE BKIIIOYACT B CBOM COCTaB CIICIINAJIbHBIC IIOMCIICHUA:
— yueOHBIE ayJJUTOPHH TSI IPOBEICHUS 1a00paTOPHBIX PadoT;
— yueOHbIE ayIUTOPUH JUIsl TPOBEACHUS IPYIIOBBIX U HHANBUAYAIbHBIX KOHCYJIbTAIHH,
— yueOHbIe ayJUTOPHUH ISl IPOBEIECHUS TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTe-
CTallWH,
— HOMCHICHHUSA OJIs1 CaMOCTOSITCIILHOU paGOTbI;
— HOOMCHICHUA IJId XpaHCHUA U HpO(I)I/IJIaKTI/I‘ICCKOFO O6CJIy)KI/IBaHI/I}I TEXHUYCCKUX
CpencTB 00ydeHHs.
6



[Tomemenust st CaMOCTOSTENTFHONW pabOThl 00YYAIOMIMXCSI OCHAIICHBI KOMITBIOTEPHOU
TEXHHKOH C BO3MOXXHOCTBIO IMOJKIIOUCHHS K ceTH «IHTepHeT» 1 0OecrieyeHneM J0CTyTa B JIeK-
TPOHHYIO HH(POPMAIIMOHHO-00Pa30BATENILHYIO CPEly OpraHH3alNH.

Yucno mocagovHbIX MECT B ayAUTOPHUH IS TaOOpaTopHBIX paboT Oousbliie MO0 paBHO
MIOJIOBMHE CIMCOYHOI'O COCTaBa rpymniibl o0yuaromuxcs. (s npoBeneHus: 1ab0paTopHbIX padoT
rpymnmna oOyJaromuxcs JeTUTCs Ha IBE TIOATPYTIIHI).

JlaGopaTopusi «Moseky/sipHasi pusnka»

JlaGopaTopnas pabora Nel
— JlabopartopHas ycranoBka "Bsi3kocTh Bo3ayxa" (COOCTB. H3T.)
— MukpomMaHomMeTp
— Cexkyngomep

JlaGopaTopnas pabora Ne2
— JlabopaTtopHas ycranoBka "[locTostHHas bonbsimana" (CoOCTB. U3T.)
— MukpomaHometrp

JlaGopatopnast pabora Ne3
— JlabopatopHnas ycranoBka "Meroa Knemana-Jlezopma" (coOcTB. U3r.)
— MukpomanomeTp

Jlaboparopuas padota Ne4
— JlabGopaTtopHas ycraHoBka "CTosiure 3ByKOBBIC BOJHBI" (COOCTB. H3T.)
— T'eneparop Axrakom AHP-1105)
— Boaprmerp B3-38

Jlaboparopnast pabota No5
— Jlabopatopnas ycranoBka "Meron Ctokca" (coOCTB. H3T.)
— CekyHnomep
— HabGop 1poOUHOK 1 CTEKJISIHHBIX IApUKOB

JlaGopatopHnas pa6ota Ne6
— Jlabopatopnas ycranoBka "KanunsipHblil BUCKO3UMETp B TepMocTare” (COOCTB. U3T.)
— Cexkyngomep
— Tepmomerp

JlaGopatopnas pabota Ne7
— JlabopaTtopHas ycranoBka "OTpbIB KoJibIIa" (COOCTB. H3T.)
— Tapa (mecok)

Jlaboparopras pabota Ne§
— Mukpockon tuna "buomgam"
— YacoBoif ”HAUKATOP
— CreknsiHHAs KIOBETA
— CreknsiHHAs TUIACTUHKA MOKPHITas mapadhuHOM

Jlaboparopnas pabota Ne9



— IIpubop Pebunnepa
— Tepmocrar UTU-4
— Mukpomanomerp MMH

JlaGopaTopnas pa6ora NelO
— Krosera
— Jluneiika
— Amnanutnueckue dnekTpoHHbIe Bechl Ohaus Explorer Pro EP214

Jlaboparopras padora Nel 1
— JlabopaTtopHas ycraHoBka "MMuranmsi OpOyHOBCKOTO JABMKEHUS" (COOCTB. M3T.)
- JIATP
— BoasT™meTp
— CekyHnomep

Jlaboparopnast pabota Nel2
— JlaGopatopHas ycranoBka "Pacnpenenenue Makcsemna" (COOCTB. U3T.)
— Hcrounuk nuranust Mustech HY 1803
— MHcrounuk nuranust Mustech HY3002
— Boabsr™erp BY

JlaGopatopnas pabora Nel3
— T'eneparop I'3-109
—  Muxkpockon MBC-2 ¢ Bubparopom
—  YCTpOWCTBO CHHXPOHM3ALUN

Jlaboparopuas paborta Nel4
— Cawmonucen; KCII-4
— KoMmyTtainmoHHo€e yCTpOMCTBO
— Habop turneii ¢ HarpeBaTens MU U Pa3IMYHBIMU CIIJIaBAMU OJIOBA U CBUHIIA
— bnok nutanus

Jlaboparopnast pabora Nel5
— JlaBopartopHas ycraHoBKa "V ienbHas TenjaoTta napooOpa3oBaHus” (COOCTB. U3T.)
— JIATP
— BoasT™meTp
— Cexkyngomep
— Amnanutundeckue snekTpoHHble Bechl Ohaus Explorer Pro EP214 (te ke, 4to u B
JlabopaTtopnast pabota Nel0)

Jlaboparopuas paborta Nel6
— JlaGopatopnas yctaHoBka "KpuBas paBHOBeCHsS KHUIKOCTH M HAaCBHIIIEHHOro Tmapa'
(coOCTB. U3T.)
— Hacoc KamoBckoro

ABTOD:
cT. npenof. kap. MOD, k.¢.-M.H. Pomanos /I.H



ITpnioxenne Nel k paGouei nporpaMme M CUHUIIIMHBI
«MoJiekyasipHas pusnka (pu3ndecKuil MPaKTHKYM)»

DoH/ OLICHOYHBIX CPEACTB
JJIA TIPOBe/IeHUs] TEKYIero KOHTPOJIA yCIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAIUM CTYJAEHTOB
0 JUCIHMILINHE

1. TunoBbIe KOHTPOJILHBbIE 3aJaHUSI HJIU HHBIE MaTePUAJIbI,
HCNOJIb3yeMble B MPoIlecce TeKYIIero KOHTPOJIs yCIeBaeMOCTH
(nposepxa cpopmuposannocmu komnemenyuu OIIK-2 (unouxamopor M/[-OI1K-2.2))

[Ipu BeIMOIHEHNH 1a00PATOPHOM PabOTHI CTYICHT AOJKEH MPEICTABUTH €€ Pe3ysIbTaThl B
¢dopme oTdeTa corIacHo eAMHBIM TpeOoBaHUAM. OTYET MOJAETCs KaXKIBIM CTYICHTOM WHIAMBHITY-
anbHO. Kpurepun oneHuBaHus oT4éra cM. B 0oOIIel TabuuIe KpUTEPUEB, CTPOKH «OTUETY, «pe-
3yJBTAThl UCCIIEIOBAHU», OOBSICHEHHS U BHIBOIBI.

C)laqa TECOPETUIECCKOT0O MUHUMYMAaA

Ilepen BbImonHEeHNEM J1a0OPATOPHON pabOTHI CTYIEHT AOJKEH OTBETUTH Ha BOIPOCHI ITpe-
nogasaTesnst 00 OCOOEHHOCTSIX N3y4aeMbIX 0OBEKTOB, IPOLIECCOB U SIBJICHHI, O METOAAX HUCCIIEI0-
BaHUs M UCIIOJIB3yeMOM 00opyaoBaHuu. Bonpocs! 6epyTcs 3 «Crrcka KOHTPOJIbHBIX BOIPOCOB
no (pu3nYecKoMy IMpaKTUKyMy IO MexaHuke». Kpurepuu orneHuBaHus cM. B oOuiel Tabnuie,
CTPOKa «OTBETHI Ha BOIPOCHI MPH JOITYCKE U 3aIUTE.

CnHCOK KOHTPOJILHBIX BOIIPOCOB
10 (pu3u4YecKOMy NPAKTUKYMY 10 MOJIEKYJIAPHOH pu3uKe

1. C nmomomieio GpyHKIIMU pacnpeneneHus Makcsemia ¢(v:) MOTydYUTe BBIPAKEHUS ISl CPEITHUX
3HAQYEHHUI KOMIIOHEHTHI CKOPOCTH V: B TPYIIAaX MOJIEKYJ, IBUXKYIINXCSI COOTBETCTBEHHO B T10-
JIO)KUTEITLHOM U OTPHUIIATEILHOM HANPABJICHHUIX OCH Z.

2. TIpoeKTUBHBIM MPOOETOM HA3BIBAIOT PACCTOSIHHE, KOTOPOE MPOJIETaeT MOJEKYyJa B JaHHOM
HaIpaBJICHUU MEXIy €€ IBYMs TOCIeIOBATEIbHBIMH CTOJKHOBEHHMsIMU. PaccuuTaiite cpe-
HIOIO JUTHHY TIPOSKTUBHOTO Mpo0era MOJIeKyJ B Tase.

3. Hackonbpko ompaBnaHo MpeHEOpPEKEHUE CKUMAEMOCTBIO Ta3a B YCJIOBHSIX JaOOpPaTOPHOTO-
ornbITa’?

4. Kaxoit xapakTep GyeT umeTh 3aBucumoctsb Bennauasl AP or ' ¢ ydeTom BIMSHUS HAYab-

HOT'O y4acTKa II0TOKa rasza B Kanuuisipe?

5. Tlo maHHBIM U3MEpEHMH B ONBITE C KOPOTKUM U HMIMPOKUM KallWUIIPOM MOCTPOiTe rpadux
3aBUCHMOCTH BEJIMYMHBI b OT mpousBeneHus d-Re. Y6enusummch B ero JMHEHHOCTH,
HaluTe 3Ha4YeHUE TOCTOSHHOM C.

6. MOXHO JI1 HAWTH MOABUKHOCTh pealIbHbIX OPOYHOBCKUX YaCTHIL ITyTEM SKCIIEpUMEHTA?

7. Tloyemy >KMJIKOCTh IO OTHOILEHHUIO K B3BEIICHHON B HEll OpPOYHOBCKOI YacCTHIIE BBICTYIAET
KaK CILIOLIHAs cpena?



10.
11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

22.

23.

24.

25.

26.

27.

28.

st 6poyHOBCKOM "acTuilbl guamerpom d = 0.4 MKM, B3BEUICHHOH B BOJE MPU KOMHATHOM
TEMIIepaType, HAAUTE CPEIHIOI KBAJPATUYHYIO CKOPOCTh TEIJIOBOTO JABUXKEHHUA. Paccum-
taiite uncino PeitHonbiaca. IlpaBoMepHO M MpUMEHEHUE K JaHHOMY CIIy4ar0 (OpMYIIbI
Crokca?

Kakune kocBeHHBIE JOKA3aTENbCTBA CIIPABEIIUBOCTH MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U
crocoObl HaXOXKIeHUs e€ PyHIaMEHTaTbHBIX KOHCTAHT BaM U3BECTHBI?

[Touemy mporecc HaKauku BO3AyXa B OAJUIOH MOKHO CUHTATh aIMa0aTUYECKUM?

Kak OyayT cka3bIBaThCS Ha pe3ysbTaTe OMBITOB: HETEPMETUYHOCTh M3MEPUTENHHOM ycTa-
HOBKH, 3aJIep>KKa B 3aKpeITHH 0TBepcTUs O Tociie BBITyCKa BO3AyXa U3 OaJIOHA, BIAKHOCTh
BO3/yXa B OamioHe?

Kak OyzmyT MeHATbCs ¢ pasMepamu OajoHa BpeMeHa [p U [, ecian KO3QQUIUEHT Tero-

OTJIa4M 0. ¥ pa3Mephl BHIITYCKHOTO OTBEPCTUSL OYIyT OCTaBAThCSI IOCTOSHHBIMU?

YeM oTzeIeHBI 001aCTH KHUAKOTO U Ta3000pa3HOro COCTOSIHUS BEILIECTBA Ha IUIOCKOCTH Mepe-
MEHHEIX P, V?

[Touemy KpuBasi paBHOBECHsI KUAKOCTH U €€ HACBHILEHHOTO Mapa 00s3aTelbHO 0O0phIBAETCS
IIPU JOCTATOYHO BBICOKUX TEMIIEPATYpPax (B KPUTUYECKOU TOUKe)?

ITo rpaduky 3aBUCUMOCTH BEJIMYMHBI } OT X OLEHUTE TEMIEepaTypHbIM 1uana3oH, B KOTOPOM
€€ MO’KHO CUMTATh IMHEHHON. YKaKUTE BO3ZMOKHbIE TPUUNHBI OTKJIIOHEHHSI IKCIIEPUMEHTaNb-
HBIX TOYEK OT IOCTPOEHHOM MPsIMOI1 NpH GoJiee HU3KUX TeMIepaTypax.

Yunreiasi Bropoit wiet pasnoxenust dyukuun In(1+ 7jx) 8 dopmye (6) B 1ab. paG. Ne 4 u

oHC n -~
TaOIUYHBIE 3HAUYEHUS BEJIUYHUH C u Cp , HOKaXXUTC, B KaAKYIO CTOPOHY OT IPAMOUN OOJIKHA

OTKJIOHSITHCSI KpUBasi paBHOBECHS BOJIbI U €€ HachIleHHOTO napa. Corjacyercs Ji 3TO OTKJIIO-
HEHUE C OTNBITHBIMU JAHHBIMU?
CornacyroTcs I TabJUYHbIE JAHHBIE 0 TEMIEPATypPHOIl 3aBUCUMOCTH yAETbHON TEIIOTHI

MICTIAPEHHUs BOJIBI M 3HAUCHUS C~ , CZ ¢ Gpopmymnoii (3) B 1a6. pad. Ne 4?

Brisenute Gopmysl (5), unterpupyst ypasuenue (3) B mab. pad. Ne 5.

[Tomyuute BeIpaxkenue (6), uaterpupys (4) u ucnonnsys (5) B 1a6. pad. Ne 5.

[onmyuute Boipaxkenue (9) B mab. pad. Ne 5 u3 obmieit popmynbl 111 OIMMOKH KOCBEHHBIX
WU3MEPEHUI.

[Tonb3ysick rpadukamu Ha puc. 1, 2 u3 1ad. pad. Ne 5 u Beipaxkenusmu i e C u Re,
CIUTAHUPYHTE SKCIIEPUMEHT IO BBIXO/Iy Ha BO3MOXKHO OoJibInue yncia Re.

BriBequTe HHTErpaIbHOE BBIPAXXEHUE ISl BPEMEHU “‘0CEUI0N KU3HU MOJIEKYJIbl B IOTEHIHU-
anbHOU siMe. [IpencraBbTe cOOOpaXkeHus, IPUBOIAIINE K SKCIIOHEHIIMATIbHOMY BUY (PYHKIIMH
BEPOATHOCTH p(1).

[IpencraBbTe cooOpaxkeHus, mpuBoasre K hopmyiam (2) u (5) B 1abd. pad. Ne 6.

[Tonb3ysck popmynoii (2), paccuutainTe KOTMUECTBO KOeOaHMil, COBEPIIaEMbIX YACTHUIICH HC-
CJIeTyeMOM KUIAKOCTH 3a BpeMs “OceIoNn Xu3Hu™ B J1a0. pad. Ne 6.

Hcnons3ys popmyity (4), HalluTe CKOPOCTh YIOPSAA0UEHHOTO IBUKEHUS MOJIEKYJT BOABI (MIIH
[NIMLEPUHA) IO AeHCTBUEM CHIIBI TshKecTU. CpaBHUTE €€ CO CKOPOCTHIO MUTPAIL[IOHHOTO JIBU-

xenus 0/7 B mab. pab. Ne 6.

[Ipu kakux TemmnepaTypax SKCIEpUMEHTAIbHBIE TOUKH Ha TUIOCKOCTH MEPEMEHHBIX X, ¥ B J1a0.
pab6. Ne 6 3aMETHO OTKJIOHSFOTCS OT MpsAMOK? YeM MOKHO OOBSICHUTD 3TO OTKJIOHEHHE?
Buecute B hopmyny (6) B 1a6. pad. Ne 6 monpaBKy Ha TEIUIOBOE PACUIMPEHHUE KHUIKOCTH IPU
IIOCTOSTHHOM JiaBiieHHH. Kak 3Ta momnpaBka CKa)keTcsl Ha BEJIMYMHE 70, ONPEEIISIEMOM 110 U3-
MepeHUsIM KodddurrenTa Bsiskoctu #(7)?

Omnmpasce Ha npencTaBiaeHus OpeHkens, 00BICHUTE, KaK BeJEeT Ce0s KUIKOCTh, ITOIBEPIKEH-
Hasl ICHCTBUIO JITUTENBHBIX U KPATKOBPEMEHHBIX CHIL.
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29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

Korna u xak MOKET MOBJIHATH Ha PE3yIbTAThI ONBITOB HEMOJHOE CMAaYMBAHUE KOJIBIIA KUIKO-
CTbIO?

Kak BIusIoT Ha BEIMYMHY MOBEPXHOCTHOTO HATSHKEHUS BOBI HEOOIBIINE IPUMECH CIIPTA U
a¢upa?

BriBemute popmyisr (5), (6) B mabd. pad. Ne 7.

HcnpITaiiTe Ha CXOAMMOCTb BBIYMCIUTEIbHBIHN Iporiecc 1, IpeanoKeHHbIH A1 yTOUHEHUs Be-
JMYUHBI a.

Pa3paboTaiiTe METOl YUCIEHHOTO PELICHHs TPAHCLICHIEHTHOTO ypaBHeHus (6) B 1a0. pad. Ne
7 ¥ UCTIBITANTE €ro.

[TpoBeanTe yTOUHSAIOLINE PACUEThl, YMEHbBIIAIOIINE CUCTEMATHYECKYIO OILIMOKY, CBA3aHHYIO C
3aJJaHAEeM BEJIMYHMHEI d.

Haiinute paguyc Kamim BOABI, OTPHIBAIOIIEHCS OT HOCHKA BEPTUKAIBHOM MUIIETKH, UMEIO-
miero paauyc 1 mm.

Onenure cpeqHUI paauyc KalulM BOJbI, OTPBIBAOLIECHCS OT TBEpAOW MOPU3OHTAIBHOM MO-
BEPXHOCTH TIPH €€ TIOJTHOM CMa4YiBaHUH.

OneHuTe CUITy HOBEPXHOCTHOTO HATSKEHUS, ACHCTBYIOILYIO Ha JIANIKY BOJIOMEPKH, U TITyOHHY
€e MOTPYKECHHUS B BOLY.

OrneHuTe MakCUMaJIbHBINA BEC HACEKOMBIX, CIIOCOOHBIX IIepeMeIaThes 10 CBOOOAHOM MOBEpX-
HOCTH BOZIBI.

OnummTe MaTeMaTUYeCKH IoJie U30BITOYHOrO AaBieHus AP(x,f) B cTosuel BOJIHE, TAe X —
KOOpJAMHATA, B3sATas 1o mkane [, 7 - Bpems.

[Touemy mporecchl pacIMpeHust U CKaTusl BO3AyXa B 3ByKOBOI BOJIHE SIBIISIOTCS aauadaTu-
YecKuMu?

Kak ckopocTh 3ByKa B raze cBsi3aHa C €ro0 MHEPTHBIMU CBOMCTBaMU M 00BEMHOM yNIpyrocThio?
Bripasure ckopocTh 3ByKa B HAEATHHOM ra3e 4epe3 ero TeMIeparypy.

3amuTa noJy4eHHbIX pPe3yJabTATOB

[Tocne BbimonHEHUS paboOTH U OPOPMIICHHUS OTYETA IPOBOJUTCS 3AIUTA ITOYUYEHHBIX pe-

3yJbTATOB MO BCEM CYIIECTBEHHBIM KPUTEPHUSAM (CM. TaOIMIly KpUTEPHEB). 3allUuTa CUUTAETCS
YCHEIIHOM, €CTTU BCE KPUTEPHUU BBITIOJHEHBI HE XYXK€E, YeEM Ha MOPOrOBOM YPOBHE.

Kpurtepun oueHnBaHus c1a4u TEOPETHYECKOT0 MUHIMYMaA,
OTYETOB 10 JIA00PATOPHBLIM padoTaM M 3alUTHI PadoT

. . IIpoaBuHYTHIH Boicokmii
Kpurepuii IloporoBelii ypoBeHb
YPOBEHb YPOBEHb
KauecTtBOo | AnekBaTHast 00beKTy UC- | AJleKBaTHasA OOBEKTY AnexBaTHas 00BEKTY HC-
MOJIEJIH CIICIOBAaHMH U 3aJJaHHBIM | MCCIICAOBAHUMN M 3aJJaH- | CJICIOBAaHMH U 3aJaHHBIM
YCIIOBUSIM HBIM YCJIOBHUSAM YCIIOBUSIM
Mertoauka | CoOirongeHa He IOJIHO- Cobroena, oJHaKO Co0Oirro1eHa IOJIHOCTRIO U
CTBIO, €CTh OTCTYIUICHHUS, | BBIACHSAETCS, YTO CTY- OCMBICJIEHHO
MOBJIEKIIIAE TTOTPEITHO- JICHT HE IIOHUMACT, I10-
CTH WJTU BBIXOJI B pe- 4YeMy UMEHHO TMperu-
JKMIMEI, HE OIMCHIBACMBIEC | CAHHBIC JICHCTBHA ClIe-
MOJIENBIO NyeT NpeIpUHUMATD
OTuér Hmeer 1-2 HemocTartka, Nmeet Hexotopsie He- | COOTBETCTBYET BCEM Tpe-
OJHAKO B IIEJIOM COOT- 3HAYUTEILHBIE HEZIO- 0O0BaHUSAM K OTUETY IO Ja-

BETCTBYET TpeOOBaHMUSAM | CTaTKU B 0OpMIICHUH | OOpaTOpHBIM paboTaM, ak-
KypaTHO odopmiieH
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. . IIpoaBuHyTHII Boicokuii
Kpurepnii | Iloporosblii ypoBeHb
YPOBEHb YPOBEHb
K OT4ETY 10 JJabopaTop- | WM MPEICTABICHUH pe-
HBIM paboTaM u yuTabe- | 3yJbTAaTOB
JeH
Pe3yan- | B nienom cootBercTBytoT | CoOTBETCTBYIOT 331a- | [lomHOCTBIO COOTBET-
TAThI HC- | 3aJIaHUIO M aJICKBATHBI HUIO, aICKBAaTHBI 00Bb- | CTBYIOT 3aJJaHUIO, KOP-
ciaenoBa- | 0OBEKTY, OJHAKO IO- €KTY, IMEETCSI CTaTH- PEKTHO 0TOOpaXaroT 00b-
HUS IPEIIHOCTD Pe3yIbTaTOB | CTHUYECKas 00paboTka eKT HUCCIIeIOBAHUS B 3a/1aH-
HE KOHTPOJIMPOBAIACh pe3yIbTaToB HBIX YCJIOBUSIX, ITOTPeIl-
HOCTb KOHTPOJINPOBAJIACh,
00paboTKa pe3yIbTaToB
pOBEJCHA
O0bsicne- | OObACHEHHS OTPBI- B 00BsicHeHUSsIX €CTh OOBsicHEeHUSI IPOBOJATCS C
HUS ¥ BbI- | BOUHBI, BEIBOJBI OECCO- | THIIOTE3bI M ApTyMEHTHI | OTCHIJIKAMH K HANMEHOBA-
BOJIbI JepKaTebHbIe, Ipu- B UX TOJIb3Y, OJTHAKO HE | HUSAM U (hOPMYITUPOBKAM

YHHBI PACXOXKACHUS C
Teopuel (ecau TpedoBa-
JI0OCh) HE OOBSICHEHBI

MPOAEMOHCTPUPOBAHO
YBEPEHHOE BJIa/ICHHE
METOJI0JIOTHEHN U TEP-
MUHOJIOTHEH B JJaHHOM
obnact

3aKOHOB, YKa3aHUEM METO-
AOB, apryMmecHTalus JIOTu4-
Hasl, CIeJIaHHbIC BHIBObI
COOTBETCTBYIOT CBOMCTBAM
HCCIIEAYEeMOro 00bEeKTa

OtBertbl Ha | [IpaBunbHbIe OTBeTHI HA | [lonHBIE OTBETHI Ipak- | Pa3BEpHYTHIE, KOPPEKTHBIE

BOIIPOCHI OOIBIIMHCTBO BOIIPOCOB, | THYECKU Ha BCE BO- OTBCThHI Ha BCC BOITPOCHI, C
nmpu 10- OIHAKO, U3JIMIIHC KpaT- IpOChI C HC3HAYUTCIIb- OTCbIJIKAMH K HAMMCHOBA-
MyCKe " 3a- | KM€ UJIH C OIOKaMH B HBIMH HEJOCTAaTKaMU U HUAM U q)OpMy.]'II/IpOBKaM
nuTe TCPMUHOJIOTUH. HCKOTOpOﬁ HEXBaTKOM 3aKOHOB, YKa3aHHUCM MCTO-

TEPMHUHOJIOTUYECKOM
JIEKCUKHU

A0B, apryMmeHTanus JOoru4d-
Hasd.

2. Cniicox BONPOCOB M (MJIH) 3aaHUi /151 IPOBe/IeHUsI POMEKYTOYHOM aTTecTANMU

3aueTt 1o (GuU3NUecKOMy IPAKTUKYMY BBICTABIISIETCS 110 UTOTAM TEKYIEeH aTTeCTalllu, Ipu
BBITIOJTHCHUH CTYJIEHTOM YCTaHOBIIEHHOTO KOJIMYECTBA JIa00paTOPHBIX padoT.

3. Onucanyne NpoueaAypsl BHICTABJICHUS OLEHKH

[To nToram 3au€ra BBICTABISIETCSI OJTHA U3 OIICHOK: «3a4eT» HITH «HE3aueT».

OueHka «3a4eT» BBICTABIISCTCS CTYICHTY, KOTOPBI MOATOTOBHII OTYETHI 10 JIA00OpaTop-
HBIM paboTaM, 3HaeT (PU3MUECKUE BEIMIMHBI H X €AUHUIBI H3MEPEHUs, POPMYITHPOBKH OCHOB-
HBIX (U3UYECKUX 3aKOHOB MOJICKYJSPHOM (PU3MKH, METOIOB OOpaOOTKU pE3yJbTaTOB, YMEET
MI0JT30BATHCS MPEIOCTABICHHBIMH IPUOOPAMHU M YCTAaHOBKAMH, YMEET HCITOJIb30BaTh MaTePHAIIbI
K JaOOpaTOpHBIM paboTam, Bi1a/IeeT HaBBIKAMU MPAKTHYECKOTO MPUMEHEHHS JIA0OPATOPHBIX yCTa-
HOBOK W TPUOOPOB B KOHKPETHOH JTabopaTopHOM padore.

OneHka «He3a4YTeHO» BBICTABISETCS CTYIEHTY, Yy KOTOPOTO HE IMOJITOTOBIEH XOTS ObI
OJIMH OTYET MO HEOOXOIUMBIM JTA0OPATOPHBIM padOTaM, KOTOPBIM HE 3HAET (PU3NUYECKHUE BEIH-
YUHBI U UX SAUHHIIBI U3MEPEHUS, POPMYIUPOBKU OCHOBHBIX (DH3UYECKIX 3aKOHOB MOJICKYJISIPHOU
(bU3UKH, METOJIOB 00paOOTKH Pe3yJIbTaTOB, YMEET MOJIb30BAThHCS MPEIOCTABICHHBIMH TPHOOpaMU
¥ yCTaHOBKAMH, HE YMEET UCTOIh30BaTh MaTepUaibl K JJA0OpATOPHBIM pabOTaM WJIH HE BIa/eeT
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HaBBIKAMHU MPAKTUYECKOTO MPUMEHEHHs JabOpaTOPHBIX YCTAHOBOK M NMPHUOOPOB B KOHKPETHOU
nabopatopHoii pabore.
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IIpnioxenne Ne 2 k padoyeil mporpaMmme JMCHHIIIHMHBI
«MoJiekyasipHas pusnka (pu3ndecKuil MPaKTHKYM)»

MeToauueckue YKazaHusA 1JIsl CTYACHTOB 110 OCBOCHUIO TUCHUIIJIMHBI
MeToauueckue YKa3aHuA 1JIsl CTYACHTOB 110 OCBOCHUIO TUCHUIIJIMHBI

du3nyecKuil MPaKTUKyM UIPAeT BaXKHYIO POJIb B IPOLIECCE U3YUEHHUH CTYJEHTaMU OCHOB-
HBIX (DU3MYECKHIX 3aKOHOB M 3aKOHOMEPHOCTEH, MPUBUBAET UM HABBIKA CAMOCTOSITEIILHON TTOCTa-
HOBKH U NPOBEJCHUS (U3NUECKOT0 SKCIIEPUMEHTA, 3HAKOMUT UX C METOJIaMHi 00pabOTKU pe3yib-
TaTOB U3MEPEHUI U MPEACTAaBIEHUEM MTOJIyYEHHBIX TaHHBIX B BUJIE rpa@uKoB 1 Tabnuil. B obmem
(GU3UUEeCKOM NPAKTUKYyME CTYJIEHThI pabOTalOT B TE€UEHUE LIIECTH CEMECTPOB, BBIMONHSAS pabOThI
COOTBETCTBEHHO B pa3zzaenax «MexaHnuka», «MosekynsapHas pu3nka», « JIEKTPUUECTBO U MarHe-
TU3M», «ONTHKaY, «ATOMHas Qu3nKa» U «PU3MKa aTOMHOTO S]Ipa U 3JI€MEHTapHBIX YaCTHID).

du3nyecKkuil NpakTUKyM IO MOJIEKYJISIPHON (PM3UKE: pacCMaTpUBAETCSl MOJIEKYJIApHAs U
CBsI3aHHBIE C HEH MaKpocKonuueckue Gopmbl IBHKEHU MaTepuH. ONHUCHIBAIOTCS SKCIIEPUMEH-
TaJbHbIE UCCIIEAOBAHNS U YMO3PUTEIIbHbIE IOCTPOCHHUS, IPUBOIALINE K (PEHOMEHOIOTMYECKUM
U QpyHIaMEeHTaIbHBIM 3aKOHAM B 00JIACTH TEPMOMEXaHHUECKUX sBJICHUH. [latoTcst MeTobl ompe-
JIEJIEHNS] KOJIMYECTBEHHBIX XapaKTEPUCTUK CBOMCTB Ira30B, )KUJIKOCTEH, TBEPABIX TE U IapameT-
POB MHUKPOCKOIMYECKUX YaCTHII.

Kaxnp1ii cTyieHT 3apaHee moxydaeT HHGOpMaIo o HoMepe 1abopaTopHOr padoThl (u-
3MYECKOTr0 IPAKTUKYMa, KOTOPYIO €My MPEACTOUT BBIIIOJHATh HA OYEPEIHOM 3aHATHH.

CryneHT HomKeH 0e3 OMo3IaHus IBUTHCS B JIAOOPATOPHIO, T/I€ BHIIOTHIECTCS (PU3NIECKUI
HOPaKTUKYM.

Ha 3ansTus Qusmyeckoro npakTUKyma CTYJEHT JOJKEH MPUXOAUTh MOATOTOBIEHHBIM K
BBITOJIHEHHIO JIAOOPATOpHON padOoThI, YTO 03HAYAET: YCBOCHHE TEOPETUYECKOro MaTepuaia o
TeMe J1abopaToOpHO pabOThI, 3HAHUE MOPSAKA €€ BBITIOJTHEHUS, OCHOBHBIX 3JIEMEHTOB YCTaHOBKH,
METOA0B 00pabOTKHU pe3ysbTaToB. [Ipy MOAroTOBKE cienyeT U3y4nTh ONMCAHUE U JOIOTHUTENb-
HBII MaTepuan B peKOMEHJOBAHHOMN JIuTepatype (B KOHIIE OMMCAHMS), IOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI.

[Tocne n3zyueHus onucaHus 1a00paTopHO pabOTHI CTYAEHT JOJKEH MOATOTOBUTH B pabo-
4yel TeTpaau KOHCIEKT TeOPETUUECKOr0 MaTepualla, IPUBECTU CXEMY SKCIIEPUMEHTAIbHON ycTa-
HOBKHM ¥ OCHOBHBIE pacueTHbIe (POPMYJIbI, IPUTOTOBUTH TAOJUIIBI ISl 3aIIUCH PE3yJIbTATOB KC-
NIEPUMEHTOB, YKa3aTh Ha3BaHUS YIIPaKHEHUH.

N3mepenus Ha yCTaHOBKE MPOU3BOAATCA B TOM IOPSAJIKE, KOTOPBIM yKa3aH B ONMCAaHHUH
nabopaTopHoi paboThl. B paGodyro TeTpanb, WM, Kak MPaBUJIO, B 3apaHEe TMOJTOTOBICHHYIO
TaOJMILy, CTYACHT JOJDKEH 3aIMCaTh Pe3yJIbTaThl BCEX MPOBEAEHHBIX MPSAMBIX U3MEPEHUI Hero-
CPEICTBEHHO BO BpeMsl SKCIepuMeHTa. Bece naHHbIe 3amUChIBAIOTCS B TaOIMILy TOJIBKO PYUYKOM,
IpeeNbHO aKKYpaTHO, C yKa3aHHUEM Pa3MEpPHOCTH M3MepseMbIX BenndynH. Ecnu st o6paboTku
JAHHBIX UCIOJb3YETCsl KOMIBIOTEP, TO JAHHbIE CHayalla 3allUCBhIBAIOTCS B TETPadb M TOJIBKO I10-
TOM B KOoMIbIoTep. Eciii cTyieHT He MOKeT OOBSICHUTh, KaK OHU TOJIY4EHBI, TO 3TO MOXKET I10-
CJIy>KUTh OCHOBAHUEM JJIs1 HEYIOBJIETBOPUTEIIbHON OIIEHKH. [10 OKOHUaHMM BBIMIOJIHEHUS HKCIIe-
pUMEHTA CTYJEHT IIPEACTaBIISIET pe3yJIbTaThl U3MEPEHUH npenogasatemto. Ilpenogasarens noa-
IMCHIBAET PE3yJIbTAaThl B pabouell TeTpaau CTyAECHTa U JIeJIaeT OTMETKY O BBIIIOJIHEHUH pabOTHI B
cBOEH KHMXKKE. TOJBKO Mocie 3Toro 1aboparopHas paboTa CUMTAETCS BHIIIOJHEHHOM, a CTYICHT
UMeeT IPaBO NMOKUHYTh JIAOOPATOPHIO.

Jnist cnaun paboThI CTYACHT JOJDKEH BBITIOJIHUTH BCE 3a/1aHUS, IPUBEICHHBIC B OMMCAHUN
nabopaTopHO# paboThl. B pabodeii TeTpaan 10KHBI OBITH TPEICTABIICHBI PE3YIbTaThl 00Pa0OTKH
HKCIIEPUMEHTAIBHBIX JAHHBIX U MOTPEITHOCTH (C YKa3aHUEM PACUETHBIX (POPMYJI IJIsl UX OLIEHKH).
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B xoHIIe OTYETa MPUBOASTCS OCHOBHBIE PE3YJIbTAThl U (POPMYITHPYIOTCS BBIBOIBL. OTYET 10 J1abo-
paTopHOii paboTe cllaeTcs BO BpeMsl OUEpEAHOT0 3aHATHsI MpaKTUKyMa rpenojaasarento. [Ipemno-
JlaBaTelb 3HAKOMUTCS C MOJYYEHHBIMU pPEe3yJbTaTaMH, 3a0acT JONOJHUTEIbHBIE BOIPOCH! U, C
Y4E€TOM OTBETOB CTYJEHTa II0 TEOPETHUECKUM M DKCIIEPUMEHTAIBHBIM pE3yJbTaTaM CTaBUT
OLICHKY 3a BBINIOJHEHHYO pa0doTy. Eciiu OTBETHI CTyIeHTa HE yI0BIETBOPSIOT IPENOJaBaATENS MIIN
00paboTKa pe3yJIbTaTOB IPOBEJICHA HE B IOJTHOM 00BEMeE, TO MPENoiaBaTellb UMEET IPaBo OTIIPa-
BUTH CTYJICHTA ISl TOTIOJTHUTEIBHOM MOTOTOBKH U TIOBTOPHOM CIIau JIA0OPaTOPHOU PabOTHI.

CrynieHT, CBOEBPEMEHHO BBINOJHMBILUI M CAABIIUI J1JabOpaTopHbIE paOOThl, MOIy4aeT
OLICHKY «3a4T€HO», KOTOpasi IPOCTABJISIETCS IIPEMNOAaBATENIEM IPYNIbI B 3a4E€THYIO KHUXKKY, a
TaKXe B 3a4€THYIO BEJOMOCTb. J[JIs1 CTyA€HTOB, UMEIOIINX 110 OKOHYaHUU (PU3NYECKOTO MPAKTH-
KyMa HecJaHHbIe JabopaTopHble padOThl, OPraHU3yeTCd KOMHUCCHS MO NMPAKTUKyMy, Ha KOTOPOH
pasperniaercs ciaTb paboThl, BBINOJIHEHHbIE paHee. BrinosiHeHne 1a00paTOpHOro MpakTUKyMa Ha
KOMHUCCHH He Jlonyckaercs. Ha komuccuu 10JKHBI IPUCYTCTBOBAThH BCE CTYJIEHTHI, HE MOJyUNB-
M€ 3a4eT Mo NpakTukymy. Komuccus BBISACHSET NPUYMHBI HEBBIOIHEHUS Y4eOHOIO IJIaHa 1o
npaktukymMy. C y4eToM NpeabsSBICHHBIX CTYJACHTOM OOBSCHEHHH U CIIPaBOK KOMHCCHUS TIPUHH-
MaeT pelICHHUE O 3a4€Te WINA HE3a4YeTe N0 MPAKTUKYMY.

EAMHBIE TPEBOBAHUA
K oopMJICHHIO OT4ETa IO J1a0OpaTOPHBIM paboTam

1) ITopsinikoBBIi HOMEp U HAMMEHOBAHUE JTAOOPATOPHON PabOTHI.

2) Lenb paboTHI.

3) IlepeueHb ncnoab3yeMoro o0OpyIOBaHUS C YKa3aHUEM OCHOBHBIX MapaMETPOB YCTaHOBOK U
puOOpPOB.

4) OcHOBHBIE TEOPETUUECKHUE CBEIEHUS U PacUEeTHbIE (POPMYJIBI.

5) OyHKIMOHATBHYIO U MPUHIMITHAIBHYIO CXeMY JIaOOpaTOPHON YCTaHOBKH.

6) IIpenBapuTenbHbIE pacueThl, BHIIOIHEHHBIE IPU MOJATOTOBKE K BBIIOJIHEHHIO paboTHI (I/1€ 3TO
TpeOyeTCsl 0 OMUCAHUIO PAOOTHI).

7) Conepskanre paboThl (IOPSIOK BBHITIOJIHCHHS ).

8) X0 BBINOIHEHHS PaOOTHI:

a) TaOJUIIBI C pe3yIbTaTaMU BBIYMCIICHHM;

0) rpadMKu SKCIIEPUMEHTAIBHBIX U PACYETHBIX 3aBUCUMOCTEH.

[Ipumeuanue: rpaduku BbIUEPUMBAIOTCS HA MWJUIMMETPOBON Oymare WM ¢ HOMOIIBIO
KOMITbIOTEpA U BKJEHBAIOTCA B oT4eT. Ha kakaom rpaduke cTposiTcs TOJIBKO T€ 3aBUCHMOCTH,
KOTOpbIE MPEAYCMOTPEHBI COOTBETCTBYIOLIMM IyHKTOM omnucaHus. Oco0oe BHUMaHHUE CIENyeT
00paTuTh Ha PallMOHAIBHBIN BEIOOP MAacIITa00B MO OCSAM KOOpAMHAT. [ pad Ky SKCIepuMeHTab-
HBIX 3aBUCHUMOCTEN CJIEAY€eT BBIOJIHATH TaK, YTOObI ObUIN SICHO BUAHBI TOUYKH CHATBIX OTCYETOB.
[TockonbKy mMoiyyaeMmble TOYKH MMEIOT HEKOTOpBIH pa30poc, TO KPUBBIE CIENyeT MPOBOIUTH
MEXJY HUMH, CO00pa3yach ¢ (PU3MUECKUMH 3aKOHOMEPHOCTSIMH.

9) Ouenky omMOOK U3MEPEHUN U BHIYUCICHUH.
10) KpaTkue BbIBO/BI: KPUTUUECKUE COMOCTABICHUS PE3yJIbTAaTOB SKCIEPUMEHTA U TEOpEeTHUYe-
CKHUX TOJIOKEHHUM, 00OBSICHEHHS PACXOXKACHUH MEX1y HUMH (B CITy4ae UX HaJU4Ms).
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