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INOACHUTEJIBHAS 3AIINCKA

JlanHast mporpaMma 1o (pu3MKe UMEET €CTECTBEHHOHAYYHYI0, TEXHUYECKYIO U
UCCJIEeIOBATENbCKYI0 HampaBieHHOCTh. Kypc «OkcnepumenTanbHas pusznukay npeaHa-
3HAYeH Ui y4almxcs 7-9 Ki1accoOB OCHOBHOM IIKOJIBI, JKENAIOIIUX PUOOPECTH OMBIT
CaMOCTOSITEILHOTO MPOBEJCHUS SKCIIEpUMEHTOB 110 (usuke. Kypc nmoctpoen ¢ onopoit
Ha 3HaHUS U YMEHHUS y4aluxcs, NpuoOpeTéHHbie Ha ypokax gusuku. Kypce yrinyomser
U CUCTEeMaTH3UPYET 3HAHUS YYAIlIUXCS O CIOco0ax M3MEpeHHsl (GU3UYECKUX BEJIUYUH,
CIOCOOCTBYET Pa3BUTHIO YMEHUS aHAJM3UPOBATH PE3YNbTAThl (PU3NUECKUX OIBITOB U
HAOJTFOICHUMN, CO3/IaeT MPEATMOCHUIKH JJII CTAHOBIICHUS W PAa3BUTHUS Y ITKOJIHHUKOB HC-
CJIEIOBATEIbCKOM KOMIIETEHIIMM, KOTOpas PACLEHMBAETCS KaK BaXKHEHIas Crocoo-
HOCTb Y€JIOBEKA K TTO3HAHUIO.

B pabote co mkonpHUKaMU Ha TIEPBOE MECTO BBIXOJAUT CaMOCTOSITEIbHAs ACs-
TEJLHOCTh YyYalllUXCs, MPUMEHEHHE HMMH HCCIIEI0BATEIbCKUX METO/]O0B, Pa3BUTHUE
HAaBBIKOB MO3TAIMHOTO BBIMOJHEHUSI 3aJJaHUs, TPOCKTHAS JIEATEIIbHOCTb.

Hoeusna, akmyanvnocms, nedazo2uiecKkasn yeanecoodpasHocme.

N3ydenne (U3UKU B IIKOJE MPEJACTABISACTCS BaXKHBIM I (OpPMHUPOBAHUS
HAay4YHOT'O MUPOBO33PEHHUSI, PA3BUTHUE MPEACTABICHUN HA MPAKTUKE O HAYYHOM METOJIC
no3HaHus. J[aHHBIM Kypc MO3BOJIAET ydaluMmcs 0ojiee TIIyOOKO M OCMBICIICHHO H3Y-
4aTh MPAKTHUYECKHUE U TEOPETUUCCKHUE BOIIPOCH (DU3UKH.

[[IxonpHas mporpaMma He MpeaycMaTpUBaeT HIMPOKOrO MPUMEHEHUSI CaMOCTO-
ATEJIBHOTO JKCIEPUMEHTa Ha ypokaxX (u3uku. OpOHTAIBHBIN SKCIEPUMEHT, UJLTIO-
CTPUPYIOIINI CHpPaBEJIMBOCTh 3aKOHOB U SIBJICHUM MPUPOBI, HE CIIOCOOEH BHI3BATH
YKUBOM MHTEpEC K MPEeAMETY y OOJIBIIMHCTBA yyamuxcs. A Belb pu3uKa — HayKa dKC-
MEPUMEHTAJIbHAsI, B TOM CMBICJI, YTO OCHOBHBIE 3aKOHBI MPUPOABI, U3YYEHUEM KOTO-
pPBIX 3aHUMAETCS, YCTAHABIUBAIOTCA HAa OCHOBAHMM JIAHHBIX SKCIIEPUMEHTOB. Y MEHUE
CTaBUTh DKCIIEPUMEHT W JieJlaTh MPaBWIbHBIE BBIBOJABI HEOOXOIWMO ISl MU3Y4YEHUS
€CTEeCTBEHHBIX HayK. DKCIIEpUMEHTalIbHas (U3uKa — yBIIeKaTeabHas Hayka. Ee meTo-
JIbI TIO3BOJISIOT TTOHSATh U OOBSICHUTH, @ BO MHOTHX CJIy4YasiX U OTKPHITh HOBBIC SIBJICHUS
npupoibl. M yeM paHbllie 4eJI0BEK MPUydaeTCs MPOBOIUTh (PU3HMUECKUM YKCIICPUMEHT,
TeM OOJIbIlle OH MOXET HAaJIeIThCSA CTaTh MCKYCHBIM (DPH3UKOM-3KCIIEPUMEHTATOPOM.
OMnBITHI TOBBIIIAIOT UHTEPEC K (PU3HMKE U CITOCOOCTBYIOT €€ JyuiieMy ycBoeHuto. Kype
BKJIIOUYACT B ceOsl CaMOCTOSATEIIbHBIC UCCEA0BATEILCKHE Pa0OThI yUaIIMXCsl — OT I10-
CTAHOBKH 3aJ1aud JI0 3alUThl COOCTBEHHOIO MPOEKTAa.

Ocoboe¢ BHMMaHHE B Kypce YIEJICHO TEeM WHXKEHEPHBIM pElICHUsIM, OCHOBAH-
HbIM Ha 3HAHWUU 3aKOHOB (PM3HMKHU, KOTOPBIE HAIUIM IIMPOKOE MPUMEHEHHUE B HAyKe U
TEXHHUKE; a CAMOCTOSITEIIbHBIC MCCIICIOBAHUSI UMEIOT TaK)Xe 11e7b pa3BUBATh MPAKTHU-
YeCKHe YMEHUS ISl CO3JaHus dKCIIEPUMEHTAIIbHBIX YCTAHOBOK, CTUMYJIUPYIOT TTOMCK
WH)XEHEPHOT'0 PeIlIeHUsI 1JIsI KOHCTPYUPOBAHUSI COOCTBEHHBIX MOJICIICH.

Jns moHMMaHus 3aKOHOB (PU3MKK HEOOXOAMMO PEIIEHUE JT0CTATOYHOTO KOJIU-
YecTBa 3aJlady — NPU JaHHOM KOJIMYECTBE YacCOB HA YPOKaX HEBO3MOKHO PaCCMOTPETh
HECTaHJapTHbBIC, CIIOXKHBIC 3a7]a4yi — PEIICHHWE TaKUX 3a7a4 Tak)Ke BKJIIOUEHO B MPO-
rpaMmy Kypca.



Ilenv Kypca: nathb BO3MOXXHOCTh y4alIUMCsl, MHTEPECYIOIUMCS (PU3MKOU, MO-
3HAKOMUTBCSI C OCHOBHBIMH METOJaMHU (PU3MUYECKOW HAYKH, OBJIAJIETh U3MEPUTEIbHBI-
MU U APYTUMH SKCIIEPUMEHTATBHBIMA YMEHUSIMH.

3aoauu Kypca:

* IO3HAKOMWTbH C OCHOBHBIMHU ITyTSIMU U METOJJaMU IPUMEHEHMSI 3HAHUU 110 Pu-
3MKE Ha MPAKTHKE;

* HAy4HTb BBIIOJIHATH SKCIIEPUMEHTAIbHBIC 3a/IaHNUS;

* yrayOWTh 3HAHMS O METOJAX pacyeTa MOrpeIHOCTEN U3MEPEHUS;

* II03HAaKOMHUTH C HCIOJIb30BAHUEM M3MEPUTEIBHBIX MPUOOPOB U NPUMEHEHHEM
UX Ha MPAKTHUKE;

* CcrocoOCTBOBaTh PAa3BUTHUIO YMEHUI HaOIIOAATh, aHAIU3UPOBATh, YCTAHABIIH-
BaTh IPUYMHHO-CJICCTBEHHBIE CBA3H, (DOPMYIMPOBATH TUIIOTE3bI, 0OOCHOBBIBAS
UX U IPOBEpsIsd HAa IPAKTUKE;

* CHCTEMAaTU3HUPOBATh U OOOOIIUTH 3HAHUS y4aIIUXCS 00 SKCHEPUMEHTAIBHOM
METO/1€ TO3HAHUS IPUPOJIBI;

* pa3BHBaThb KPUTHYECKOE MBIIUICHUE IPU OLECHWBAHWM PE3YJIBTATOB IIPOJE-
JIAHHBIX KCIIEPUMEHTOB;

* BOCHHTBHIBaTh TPYJI0JIFOOME, TBOPUECKOE OTHOLIEHUE K TPyAYy U MHHUIMATUBY,
pacCIIMPATh MEXIPEIMETHBIE CBA3M MEXKAY (PU3MKON U TPYAOBBIM OOyUEHHEM,
MaTeMaTUKOM, MIOMOTaTh B BBIOOpE AaJIbHENUIIEro Npoduiist 0OydeHHUs.

Cpoxu peanm3anyy NporpaMmel: 2 roja.

Bo3spact nereil, yuacTByIOIMX B peaiM3alliy JAHHOW JOTOJHUTENBHOM 00pa3o-
BaTEIbHON Mporpammbl konediercs ot 13 1o 15 ner. B xomaexkTuB MoryT OBITH TpHU-
HSTHI BCE JKEJIaloIIKe, HE UMEIOIIKE MTPOTUBONOKA3aHUMI IO 37J0POBBIO.

Pexum 3anstuil: 14/Hen.

B pamkax xypca «DKcrepuMeHTanbHas (PU3NKa» MPETYCMOTPEHBI CICAYIOITNE
HanpaBJICHUS AEATCIbHOCTHU:
*Penrenue 3anau
1.Penrenue 3a71a4 MOBBIIIICHHOM CIIOKHOCTH;
2.Penienre Ka4eCTBEHHBIX, TPAPUUYECKUX U SKCIIEPUMEHTAJIBHBIX 33]1a4.
*BrInoTHEHUE UCCIe0BATEbCKUX IKCIIEPUMEHTATBLHBIX padoT
1.13y4yeHne METOIMKHU IKCTIEPUMEHTA;
2.13ydyenne MeTo1I0B 00pabOTKHU IKCTIEPUMEHTATBHBIX TaHHBIX;
3.M3ydyeHue MeTO0B MPOBEPKU TEOPHH.

Osicuoaemple pe3yiomamol U CHOCOOBL UX NPOBEPKU

N3yuenue kypca «IKkcrepuMeHTadbHas (hU3uKay HAmpaBiIeHO Ha (GopMupoBa-
HUE TUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB 00YYeHUS, COOTBET-
CTBYIOIINX TpeOOBaHUSIM (eaepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaH-
JapTa OCHOBHOTO 00I1Iero 00pa30oBaHuUs.

JluunocmHuoble pesyioemamol.
'CDOpMI/IpOBaHI/IG OTBCTCTBCHHOI'0O OTHOHICHHA K YUYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K caMoo6pa3013aHm0 n CaMOpa3BUTUIO Ha OCHOBE MOTHBAIIMU K



OOy4eHMI0 M I[IO3HAHUIO, pA3BUTHE CAMOCTOSITEIbBHOCTH B IPUOOPETEHUU WU
COBEPILIECHCTBOBAHNY HOBBIX 3HAHMIA,

* DopMHUpoOBaHNE IO3HABATEIBHBIX MHTEPECOB, PAa3BUTUE HHTEIUICKTYaJbHBIX,
TBOPYECKUX CHOCOOHOCTEH, (POPMHUPOBAHHE OCO3HAHHOIO BBIOOpA U IOCTPOEHUE
JanbHENUIIEH MHIUBUAYaIbHON TPAaeKTOpUN 00pa30BaHMs;

* BociutaHne pOCCHMIMCKOW TpakJaHCKOM HMAEHTHUYHOCTU: IAaTPUOTHU3MA,
yBakeHUs: K OTedyecTBY, OCO3HAaHMs BKJaJa OTEYECTBEHHBIX YUYEHBIX B pPA3BUTHE
MHPOBOM HAyKH;

» dopmMupoBaHHe LETTOCTHOTO MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHd U OOIIECTBEHHON MPAKTUKH, YOSKIEHHOCTH
B BO3MOYKHOCTH IO3HAHUS MPUPOABI, B HEOOXOAMMOCTH PAa3yMHOI'O HCIIOIb30BaHUS
JNOCTWKEHUM HAyKM W TEXHOJOTMW JUIA JAJbHEWINErO PAa3BUTHUS YEJIOBEYECKOTO
oOlIecTBa, yBaXXEHHS K TBOpIAM HAyKd U TEXHUKH, OTHOLIEHUS K (PU3HKE KakK K
AJIEMEHTY OOLIEUEI0BEYECKON KYIbTYpHI;

* YMeHUE KOHTPOJIUPOBATh MPOILECC U PE3YyNbTaT Y4eOHOM U UCCIIEA0BaTEIbCKOM
JEATEIIBHOCTH B IIPOLIECCE U3YUYECHUS 3aKOHOB IIPUPOJIBL;

* DopMUpPOBaHWE KOMMYHHUKATUBHOM  KOMIIETEHTHOCTM B  OOLIEHUH U
COTPYAHHUYECTBE CO CBEPCTHUKAMM, JCTBMH CTaplIero M MIIAJALIETO BO3pacTa,
B3pOCJIBIMU B IIpolecce 00pa3oBaTeIbHOW, OOLIECTBEHHO MOJE3HOW, Yy4eOHO-
MCCIIE0BATENbCKOM, TBOPUECKON U APYTUX BUIOB ACATEIBHOCTH;

* DOpMHUpPOBAaHHE OCHOB  DJKOJIOTMYECKOW  KYJIBTYpPBl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHHUS, PA3BUTHE ONBITA KOJOTHYECKH
OpPUEHTUPOBAHHOU Pe(IEKCUBHO-OLICHOYHOU NEATEIbHOCTH B )KM3HEHHBIX CUTYALUIX

* KpUTHYHOCTh MBINUIEHHS,, WHULWATUBA, HAXOAYMBOCTb, AKTUBHOCTH IpHU
pELIEHNN NMPAKTUYECKHUX 3aad.

Memanpeomemuvie pe3yibmamol:

* YMEHHE CaMOCTOSTEIBHO OIPEACNATh 1€ CBOEro OOYy4YeHUs, CTaBUTb U
dbopmynmpoBaTh sl ceOsl HOBBIC 3ajauu B yuéOe, pa3BHBaTh MOTHBBI M MHTEPECHI
CBOEH MO3HABATEIbHOM JEATCILHOCTH;

* YMEHHUE COOTHOCUTh CBOU JEHUCTBUSL C IUIAHUPYEMBIMHU PpeE3yJibTaTaMu,
OCYILECTBIIITh KOHTPOJIb CBOEH AECATEIBHOCTU B IMPOLIECCE AOCTHMKEHUS PE3YJIbTaTa,
ONpENENATh CHOCOOBI NEUCTBUII B paMKax MPEIOKEHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYallUEH;

* VYMeHue omnpenensiTh TMOHSATHS, CO3/JaBaTh OO0O0OIIEHUS, YyCTaHABJIMBAThH
aHaJIOTUM, KJIACCU(UIIMPOBATH, CAMOCTOSATEIBHO BBHIOMpATh OCHOBAHUS W KPUTEPUU
JUTsL KJaccuUKaluy;

* YCTaHaBIMBAaTh NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccyXxaeHue, ymo3akitoueHue (MHIYKTHUBHOE, JCAYKTUBHOEC W TIO AaHAJOTHUH) U
JI€JIaTh BBIBO/IbI;

* PazBuTHE KOMIIETEHTHOCTH B 00JIaCTM WCHOJB30BaHUS HWH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

* [lepBoHauanbHBIC TPEACTABICHUS 00 HAEIX W O MeTonax (u3ukm Kak 00
YHUBEPCAIIBHOM HWHCTPYMEHTE HAayKH M TEXHUKH, O CPEICTBE MOJEIMPOBAHUS
SABJIEHUU U TPOLIECCOB;

* YMeHue BUAETh (DU3MUECKYIO 3a/1aqy B KOHTEKCTE MPOOJIEMHON CUTyaluu B
JPYTUX AUCUUILIMHAX, B OKPY/KAKOLIEH KU3HU;



* YMeHHE HAaXOOUTh B Pa3IMYHBIX MCTOYHUKAX MHPOPMALHUIO, HEOOXOAUMYIO
IS perieHus GU3NYecKuX 3a/1ad, U NpeACTaBisTh €€ B MOHIATHOW ¢opMe, MPUHIUMATh
peleHre B YCIOBHSIX HEMOJHOW WM W30BITOYHOM, TOYHOH MM BEpPOSTHOCTHOM
uHpopMary;

* YMeHHEe OpraHu30BbIBaTh Y4eOHOE COTPYIHHYECTBO U  COBMECTHYIO
NeSITEeTBHOCTh C YYUTEJIEM M CBEPCTHUKAMH; padoTaTh MHAWBUAYAJIBHO W B TPYIIIE:
HAXOAWTh O0Iee pelIeHue W pa3pemniaTh KOH(IMKTEI Ha OCHOBE COTNIACOBAaHUS
MO3HIIMK U y4eTa WHTEPECOB; POPMYIUPOBATH, APIYMEHTUPOBATh U OTCTAUBATh CBOE
MHCHHE.

*YMeHHWE BBIIBUTATh TUIMOTE3bl MPH  PEIICHWH 33Jadd  [OHHMATh
HEOOXOJMMOCTh UX MPOBEPKH;

*[loHMMaHue CYIIHOCTH  ANTOPUTMHUYECKUX MPEANUCAHUA ©  yMEHHUE
JICCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM AJITOPUTMOM.

IIpeomemnvle pezynomamul:

* Oco3HaHue IIEHHOCTU M 3HAYE€HUs (DU3UKU U €€ 3aKOHOB JJIsl MOBCEIHEBHOU
YKU3HM YEJIOBEKA U €€ POJIM B PA3BUTUM MATEPUATIBHON U JJyXOBHOU KYJIBTYPBI.

* DopMHUpOBAHUE NMPEACTABICHUN O 3aKOHOMEPHOU CBSI3U U IIO3HABAEMOCTH SIB-
JeHUH pUpoibl, 00 0OBEKTUBHOCTH HAyYHOTO 3HAHMs, O CUCTEMOOOpa3yIolLell posiu
(bU3HUKY U1 pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHM.

* QopMUPOBAHUE TIPEJCTABICHUN O 3aKOHOMEPHOM CBSI3U U MMO3HABAEMOCTH SIB-
JIEHUH MPUPOJbI, 00 0OBEKTUBHOCTH HAYYHOI'O MO3HAHUS, O CUCTEMOOOpA3yIoLEn po-
71 (PUBHKYU JJI PA3BUTHS APYTUX HAYK, TEXHUKU U TEXHOJIOTHH.

* DopmupoBaHe MEPBOHAYAIBHBIX MPEACTABICHUA O (PU3NYECKOM CYUIHOCTH
SABJICHUM NPUPOJBI, BUJAX MATE€pUU, YCBOCHHE OCHOBHBIX MJEH MEXAHHMKH, MOJIEKY-
JSIpHOU (PU3UKH, STEKTPOIMHAMUKH, (PU3UKU aTOMA U aTOMHOTO siApa.

* YcBoeHUs cMbIcia (PU3MUECKUX 3aKOHOB, PACKPBIBAIOLIUX CBSI3b (PU3NYECKUX
SIBJICHUH, OBJIa/ICHNE TIOHATUHHBIM aIapaToM U CUMBOJUYECKUM SI3BIKOM (PU3HUKH.

* DopMUpOBaHHE HAYYHOI'O MHUPOBO33PEHMsSI KaK pe3yjbTaTa HU3yueHus QyHia-
MEHTAJIbHBIX 3aKOHOB (DPM3MKH; YMEHHMSI M0JIb30BAThCS METOJIaMU HAYYHOT'O MO3HAHMS
IPUPOJIbI: TPOBOAUTH HAOIIOACHUS, CTPOUTh MOJEIU U BBIIBUIATh TUIIOTE3bI, OTHIC-
KHUBaTh U (POPMYJIMPOBATH J10KA3aTEIbCTBA BBIIBUHYTHIX FMIIOTE3; MJIAHUPOBAThH U BBI-
MOJIHATH DKCIIEPUMEHTBI, IPOBOJIUTH MPSMbIE U KOCBEHHBIE N3MEPEHHUSI C UCIIOJIb30Ba-
HUEM TpUOOPOB, 00pabaThIBaTh PE3yJbTaThl MU3MEPEHUH, MOHMMATh HEU30€KHOCTh
MOTPENIHOCTEN JIFOOBIX M3MEPEHUM, OLIEHUBATh I'PAHUIIbI MOTPEIIHOCTEN M3MEPEHHUI,
MPEACTABIATh PE3YIbTaThl U3MEPEHHI C MOMOIIIbIO TabIuUI, TpadUKOB U GOPMYII.

* OOHapy>KMBaTh 3aBUCHUMOCTH MEXIy (U3MUYECKUMU BEIMYMHAMH, BBIBOJIUTH
U3 DKCIEPUMEHTAIBHBIX (PAKTOB U TEOPETUUYECKUX MOeNne (U3HMUYEeCKUe 3aKOHbI,
OOBSICHATD MOJIYYCHHbBIEC PE3YABTATHI U J1€JIaTh BHIBOJIBI,

* [lTonumanue (puU3MUECKUX OCHOB M MPHUHIMIIOB JEUCTBUS (pabOThl) MAIIUH U
MEXaHU3MOB, CPEACTB MEPEIBHKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX IPOLECCOB, BIMAHUSA HMX Ha OKPYXKAIOUIYI0 Cpely; OCO3HAHHE
BO3MOYKHBIX MPUYMH TEXHOT€HHBIX U KOJIOTMYECKUX KaTacTpod;

* DopMUpOBaHUE YMEHUS TNPUMEHATh TEOPETHUYECKHE 3HaHHsS MO (U3MKe Ha
NpaKTHKe, pelarh (pU3NUecKue 3aJa4d; IJIAaHUPOBATh B MOBCEIHEBHOM JKU3HU CBOU
JNEUCTBHAS C TNPUMEHEHMEM IIONYYEHHBIX 3HAHWW 3aKOHOB MEXAaHUKH; YMEHUs
NOJIb30BaThCsl  (PU3MYECKMM TEKCTOM (aHaJIM3MpOBaTh, W3BIEKATH HEOOXOIUMYIO



I/IH(I)OpMaHI/II-O), TOYHO MW TIpPaMOTHO BbIpaXXaTb CBOM MBLBICJIM C IIPHUMCHCHHUEM
MaTeMaTHU4€CKOMU TCPMHUHOJIOTMKX W  CHUMBOJIMKH, IIPOBOJAUTH KJ'IaCCI/I(bI/IKaHI/II/I,
JJOTMYCCKHUC O6OCHOBaHI/IH;

'BJI&I[CHI/Ie 0a30BBIM ITOHATHHHBIM arIrapaTomM 110 OCHOBHBIM pa3JaciiaM COIACP-
KaHus:.

YpoBeHb OCBOEHHOCTH IMPOrpamMMbl KOHTPOJIMPYETCS B COPEBHOBATEJIBHBIX
dopMmax: yuacmue 6 WKOILHOM ecmusanie Npoekmos, yuacmue 6 OJUMNUAOAX NO
Qusuke, yuacmue 8 memamuieckux KOHKypcax.

Y4yeOHO-TEeMATHYECKHUH TIVIAH:

Ne HaumeHoBaHUe TeMbI U COIePKAHUE Kommiecrso 4acos
Bceero Teopus | IlpakTuka
1. BBenenue 2 1 1
2. M3mepenne Gpu3nuecKkux BETHINH 8 2 6
3. Craruka 12 3 9
4. ['mnpocraTuka 12 3 9
5. TennoBble ABICHUS 12 3 9
6. DIEKTPUYECTBO 20 5 15
7. 0O060011aro1Iee TOBTOPCHHE 2 0 2
BCEI'O: 68 17 51

Conep:kanue Kypca

H3zmepenue puzuueckux enuuun

N3mepenne Gu3MvecKux BeIUIUH ¢ yu€Tom morperrHocTr. OreHka morpentHo-
CTH DKCIIEPUMEHTA Ha Pa3IMYHBIX MpUMepax. METoI PSAI0B MO ONMPEISICHUIO pa3Me-
poB manbix Ten. [leperpamyupoBka mpudopoB. Kinaccudyeckrne ombITh 1O U3MEPEHUIO
Macchl 1 00b€Ma BemiecTBa. [lorpenrtHocts u3mepenuil. 3akon ['yka. DKcnepuMeHT:
Omnpenenenue k03P huIMeHTa XECTKOCTH YIPYTron MPYKUHBI C TIOMOIIBIO 3akoHa ['y-
ka. TabnuuHoe mpezacTaBieHue AaHHBIX. [IpaBuia mocTpoeHus: rpaukoB HA MUJLIIH-
MeTpoBoii Oymare. OOpaboTka M aHAJIM3 JaHHBIX C MOMOIIBI0 KoMmmbioTepa. O030p
KOMITBIOTEPHBIX MPOTPaMM JIsl 00pabOTKH SKCTIEPUMEHTAIBHBIX TAHHBIX.

Cmamuka

[IpaBmwio momeHToB. [IpaBwiio peryara. MeToa BECOB MO ONPEISICHUIO MacChl
T€JIa, €CIU €CTh TEJIO C ATAIOHHOU Maccol. [loHsAaTre nmoBepXHOCTHOM TIOTHOCTH. [1o-
HSTHE JINHEWHOM IUIOTHOCTH. IIpocThie MexaHu3Mbl. UTO MOKA3bIBAIOT 3JIEKTPOHHBIE
Bechl? V3MeHeHne Beca CTakaHYMKa, HAIOJHEHHOTO BOJOM, MPHU MOTPYKEHUH B HETO
tena. OnpejeneHue MIOTHOCTU Tela C MOMOIIBI0 TAaKOT0 CTakaHyuKa U BecoB. Ompe-
JIeJICHWE MAacChl IIapuKa, U30JIMPOBAHHOTO B TPyOKe, C MOMOIIBIO MAarHUTA M DJICK-
TPOHHBIX BeCOB. TabnnuHoe mpecTaBienne qanHbixX. [IpaBuna moctpoenus rpagukos
Ha MIWJUTUMETpPoBOM Oymare. OOpaboTKa M aHAW3 JAHHBIX C MOMOIIBIO KOMITBIOTEPA.
00630p KOMIBIOTEPHBIX TTPOTPAMM 17151 00PAOOTKHU IKCIIEPUMEHTATBHBIX JAHHBIX

T'uopocmamuxa
JaBienne TBEPIBIX TEJ, XKUIKOCTEH, ra3oB. [ 'uapocraTuueckoe AaBieHUE. 3a-
koH [lackans. ATMocdepHoe naBiaeHre. IKCIEPUMEHTAIbHOE MPUMEHEHHUE 3aKOHA CO-




oOmaronuxcst cocyaoB. OmnpeneneHue MIOTHOCTH KHUIKOCTU C TTOMOIIBI0 COOOIIa0-
IIUXCSl COCYZIOB, €CJIM €CTh KUIKOCTh C ATAJOHHOU IJIOTHOCTHIO. J[aBeHue B ra3ax u
criocoObl ero HaxoxjaeHus. [IpuMmeHeHne 3akoHa ApXuMmeaa B DKCIIEPUMEHTATbHBIX
3amadax. OnpeeneHre MIOTHOCTH TBEPABIX TeJl, KOTOPhIe MOTYT KakK IUIaBaTh, TaK U
TOHYTh B KUJKOCTH.

Tennoevie agnenun

VY aenbHast TEIOEMKOCTh BEUIECTBA. 3aBUCUMOCTh IIJIOTHOCTH BOJBI OT TEMIIE-
patypsl. SIBnenue konBekuuu. Kurmenue u ero cBoiicTBa. YaenpHas TEIIOTa Mapooo-
pasoBaHus. TBEPABIA ITHOKCHJI YIVIEPOJA — «CYXOM JEM»: U3MEPEHUE €TO TEIIOBBIX
xapakTepucThK. 3akoH HproroHa-Puxmana. McciienoBaHue M3MEHEHHsI CO BPEMEHEM
TEeMIIepaTypbl OCThIBarOLIEH Boabl. TabauuHoe npencraBieHrue AaHHbIX. [IpaBuia no-
CTpOCHHUS TpaUKOB Ha MIJTUMETPOBOM Oymare. OOpaboTKa U aHaW3 JIAHHBIX C MO-
MOIIbK0 KOoMIbIOTEpa. HeMHOTO 0 peanbHbIX razax. OTHOCUTENBHAS BIAXHOCTh BO3-
JyXa 1 CrocoObl €€ U3MEPEHMUS.

Inexmpuvecmeo

M cTOYHUK ITOCTOSTHHOI'O HamnpspKeHus. HampspkeHne U pa3HOCTh IOTEHLUAIIOB.
PeanbHblil U uneanbHbI poBogHUK. ConpoTuBiIeHUE TpoBoAHUKA. COOpKa U aHANN3
Pa3BETBIEHHON 3JIEKTPUYECKOM LIENH. DIEKTPOU3MEpUTENbHbIe MpuOOopbl. McTouHMK
TOKa M €ro CBOMICTBA. DIJIEKTPOM3MEPUTENbHBIE MPUOOPHL. PaznuyHble MOIXO0bI KC-
NEPUMEHTAIBHOTO HAXOXAECHUS CONPOTUBIEHUA NpoBoAHMKA. [IpuHuum paboTsl OM-
metpa. [Ipupomnepie mcrouHuku TOKa. [IOHSATHE BOJBT-aMIEPHOM XapAaKTEPUCTHKHU.
JIBe cxemsbl 11 cHATUd BAX, ux npeumyniecta U HegocTatku. TabiuyHoe u rpadu-
yeckoe npeacTasieHus nHpopmanuu. O6padoTka 1 aHAJIU3 JAHHBIX C OMOIIBIO KOM-
nprotepa. Henunelinele anementsl. Harpy3ounas npsmas uctounuka toka. Haxoxne-
HUE€ TOKA Yepe3 HEJIMHEWHBIN 3JeMEHT ¢ omolbio BAX 1 Harpy304HoO# npsiMoil Hc-
TOYHHUKA. MoCT YUTCOHA U ero cBoMcTBa. JIMoAbI B IEMAX MOCTOSTHHOTO TOKAa. AHAIU3
Pa3JIMYHBIX COCIMHEHUHN AUOAA C pe3ucTopamu. Pacuér pa3BETBIEHHBIX JJIEKTpUYE-
CKUX Lienel. Pacyér pa3BeTBIEHHBIX JICKTPUYECKUX LIETICH.

Oob0ecneuenue

Memoouueckoe obecneuenue npopammol « IKCHEPUMEHMATbHAA PU3UKa»
®opmMbl IPOBeeHNSI 3AHATHI

» Jlekyus: UCTIONIB3yeTCSI TIPH OOBSICHEHUU TEOPETHUYCCKUX M IMPAKTHUECKHUX
noJIokeHUi. TBOPYECKH MBICTUTH HAJ0 YYHTh Ha BCEX 3aHATHAX, TaK KaK OHU
TpeOYIOT aKTUBHOCTH, BOJICBBIX OSMOIIMOHANBHBIX KAuyeCTB, [IUTCIBHOU
MOJTOTOBKM W HAIpsSHKEHHOTO Tpyaa. Beayiiee Mecto B 3TOM 3aHUMAaeT
npoOiemHas Jekuus. B Xoje ee 4YTeHWsT MMEeT MECTO JBYXCTOPOHHSS
MBICJIUTENIbHAS JEATETHLHOCTh — MIPEToIaBaTelisi U 00y4aeMbIX.
B xoxe nekmuum mpenojaBaTelb, MPUMEHSS Pa3ddyHbIC MPUEMbl MOTHBAIIUH,
Co37aeT HY)KHBbIC MPOOJIEMHBIC CHUTyallMH. B yCIOBHAX TCHUXOJIOTHYECKOTO
3aTpyIHEHHS Yy 00y4aeMbIX HAYMHAETCS MpollecC MbIUIeHus. B co3nanuun
oOyyaeMbIX BO3HHUKAaeT mpoOJemMHas CHUTyanus, noOyxjamom@as ux K
CaMOCTOSTEIILHON TI03HABATEILHOM JIEATCTLHOCTH.



Takum oOpa3zoM, mMpHOOIIAsACh K H3YUYCHHIO Y4YEOHBIX MpolsieM, oOydaemble
y4darcs BUAECTh MPOOJIEMY CaMOCTOATENbHO, HAXOAST CIIOCOObI €€ PellCHUS.

* Cemunap: UCTIOIB3YETCS MPHU MOKa3e U OOBSICHEHUM MyTeW PEelIeHUs] CTOSIIUX
nepea BOCHUTAHHUKAMU MPOOJIeM, ONTUMHU3AIMHU PA3JIUYHBIX MapaMeTpoB,
O0OCYXXJICHUM COPEBHOBATEJIbHBIX 3ajad. Peanusyercs NpeuMyIECTBEHHO B
KOHTEKCTE MOJYJbHBIX 00pa30BaTEIbHBIX (POPM.

» Jlabopamopnaa padoma: WCTHONB3YETCS TMPU NPOBEACHUU SKCIEPUMEHTOB H
COCTABJICHMH TEXHHKO-TEXHOJIOTMYECKUX KapT, MMEIOMIMX Ba)XHOE 3HAYEHUE
JUISl BCEX BOCIUTAHHHUKOB TPYIIIBL. JJOMUHHMPYIOWIEW COCTaBIISIIOIIEH SIBISETCA
polecc KOHCTPYKTHUBHBIX yMEHHMH ywammxcs. OCHOBHBIM — CIIOCOOOM
OpraHu3aliyd JEATEIbHOCTH YYalllMXCS Ha MPAKTUKyME SBIISIETCS TPyNIoBas
dbopma paboTel. CpencTBOM yIpaBiCHUS y4eOHON ACATEIHHOCTHIO yUYalTUXCs
IpU TMPOBEACHUHU JIAOOPATOPHOU paOOTHI CIYXKUT HHCTPYKLHMS, KOTOpas IO
ONpENEIICHHBIM  IpaBWaM  IOCJIENOBAaTEIbHO  ONpPENENsieT  JEUCTBUS
YYaCTHHKOB.

* Koncynemayua: padota BOCIIUTAHHUKOB B KOMaHJaxX HpPHU IMPOEKTUPOBAHMH,
CO3JaHUM, TECTUPOBAHUU M MOJIECPHHU3ALMU YCTPOMCTBA, IENAror BBINOJIHSET
POJIb KOHCYJIbTAHTA U TOJKIIIOYAETCS K paboTe TPyMIbl IO HEOOXOAUMOCTH.

" Mo32060ii wmypm. KIAaCCUYECKass METOJIMKA 3aHITUM B COOTBETCTBHH C
texHosiorneir TPU3 Ha sTane mepBuyHOro oOcyxiaeHus. Torom «Mo3roBoit
aTakm» ABISIETCS OOCYXKACHHE JYyYIIMX WJEH, MPUHATUE KOJJIEKTUBHOIO
pelIeHUs M pEKOMEHIallys JTy4IIuX UJIel K UCTI0JIb30BAHHIO HA MPAKTHUKE.

» Kpyenwiit cmon: asanu3 pe3ysibTaToOB MPOLIECIIINX KOHKYPCOB W OJIMMIIHAJ B
YCIIOBHSIX TMEPEKIIOYeHHEe Ha OOBIACHHYIO, MPUBBIYHYIO, JOMAIIHIOW (QopMy
NEeSATEIbHOCTH — HAIIPUMED, C YAEM M IUTIOLIKAMHU.

MarepuajJbHO-TEXHHYECKOE O0ecTeyeHue

e y4eOHBII KaOWHET /ISl TPOBEACHUS 3aHATUM;

e 00OpynoBaHuE AJIsl IPOBEACHUSI IEMOHCTPAINM U SKCIIEPUMEHTOB;

® MOHUTOPHUHT M KypHAJI EJarorn4eckux HaOI0IeHUI peaiu3yroTcs B
uudpoBom dopmare.

e HaGopbl TEXHOIOTHYECKUX KapT U MHCTPYKIIUN JTsI TAOOPAaTOPHBIX padoT.

o NmmocTpatuBHBIN U MHOOPMAITMOHHBIN BUIEOMATEPHAI JJIs JICKITMOHHON
(GhopMBI 3aHSITHH.

o Cnaiia-puabMsbl 1J1s CEMUHAPCKON (hOPMBI 3aHSTHI.

e [lnakaTel M WIUTIOCTPALMHA TEXHUYECKUX KOHCTPYKLIMU U PELICHUM.

e Jluteparypa o Teme Kypca.

DopMBI aATTECTALUH U OLICHOYHbIE MAaTEPHUAJIbI
e 3amuTa NPOEKTOB U pedepaTos;
e VYwyacTue B KOHKypcax M OJIMMIIHUaAax Mo pU3MKe pa3IuuHOIO YPOBHS.
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KasennapHo-TreMaTnyeckoe MJIaHUPOBaHNe

Ne, g Tema OcHOBHOE co/iep:kaHNe TEMBI, HUcnoas3zosanue 110, IIOP,
n/n S ypoka TepMHHBI ¥ IOHATHS. y4eOHOro 000py10BaHUS
1. Beenenue (2 4.)
11 Brenenne * OcHOBHBIE 33Ja4H Kypca. OOopynoBaHue: KOMIIBIO-
+ @usuka BOKpYrT HaC Tep, MPOEKTop, JabopaTop-
2/2 Beenenue * Pa3nuuHble HanpaBieHUs COBPEMEHHON (PU3UKHM: HAHOTEXHOJIOTHH, MEJULIMHCKas (GU3KKa, siaepHas Gu- | Hoe 000pyAOBaHHUE.
3uKa, (U3MKA IUIa3MBIL.
2. U3mepenne ¢puznyeckux BesnanH (8 4.)
31 N3mepurenbublie npudopsl | * 3Mmepenue GU3HMIECKUX BEITUYUH C YIETOM MOTPEITHOCTH O0OopyaoBaHue: KOMIIbIO-
U UX NpUMEeHeHue * OueHKa IOTPEITHOCTH SKCIEPUMEHTa Ha Pa3INIHBIX IPUMEpax Tep, MPOEKTOp, J1abopaTop-
* Mertoz psIIOB 1O OMPEENICHNUIO Pa3MEPOB MaJIbIX TEl Hoe 000pyJ0BaHHE.
* DKCHepHMEHT 1: onpeieneHne TOMIUHbI BEpEBKU
*  DKCHEepHMEHT 2: HaX0)KJCHHUE TOJIIIMHBI OHOTO JINCTA YIeOHUKA
4/2 Hsmepuresnbubie npudopsr | | o oo 3. o
PUMEHT 3: TMOMCK CpelHeH MAacChl CTaJbHOTO IIApUKa B KapaTax, HAX0XKICHUE YHCIIA IIAPHKOB B
U UX NPpUMEeHeHne GamOuKe
* DKkcrnepuMeHT 4: onpe/ielieHue CpeIHe MacChl U CpeAHero o0bEMa OJJHOM KarljiM, BBITEKAIOIINX U3 Ka-
TICJIbHUIIbI
5/3 H3mepurenbubie npudopsl | *  l3mepenue GU3MYECKUX BEIUUUH C YYETOM MOTPEITHOCTH OOopynoBanue: KOMIIBIO-
U UX PUMEHeHue e DKCIEpPUMEHT 5: ompeeseHue mIomaan GUrypsl CI0KHOU GOpMbI Tep, MPOeKTop, Jaboparop-
*  MerTo/ psIIOB 110 ONPENENICHUIO Pa3MEPOB MaJIbIX Tel HOe 000pyZOBaHueE.
* DOKCHepuMeHT 6: OoIpeeNieHHe Iara pe3pObl MIMWIBKH, CPpeAHEell TOIIMHBI FalKu M IMANHObI, a TaKxke
6/4 H3mepuTeabHbIE IPUOOPHI | BHEIIHErO AUAMETPA PE3HOBI MIUIBKH
M UX NIPpMMEHEHHE ° HeperpanprOBKa HpI/I60pOB
* DOKCHepuMEHT 7: HaX0XKAEHHUE JJIMHBI CIIMYKH C TOMOIIBI0 MEH3YPKH
* DKCHepuMeHT 8: onpeieneHre IIOMAAN TPEYTOJIbHNKA C IOMOIIBIO IITIPHULA
7/5 IMouck mI0OTHOCTH Bellle- + Kiraccuueckue ONbITHI 10 H3MEPEHHIO MacChl U 00BEMa BeLIeCcTBa O0OopyaoBaHue: KOMIIbIO-
cTBa * OxkcnepumeHT 1 (1 croco0): onpeneneHne MIOTHOCTH TBEPAOTO TeNa MIHHIAPUIECKOI GOPMEI 1o Mac- | Tep, IPOEKTop, Jaboparop-
ce u pa3mMepam HOe 000py/I0BaHHE.
8/6 IMouck mIoTHOCTH Bellle- * OxkcnepumeHT 1 (2 cnocob): onpeseneHne MIOTHOCTH TBEPIOTO TeIa IIPH MOMOIIN MEH3YPKH U BECOB
cTBa *  DKCHEpPHMEHT 2: HaX0XKJEHHUE TNIOTHOCTH HEU3BECTHOM KHUIKOCTH C TOMOIIBIO MITIPUIIA U BECOB
*  DKCHepuMeHT 3: HaX0XKJEeHHUE TUNIOTHOCTH pacTBOpa Ha MpUMeEpEe BOJIbI U CIIUPTA
9/7 KyabsTypa nocrpoenus * [TlorpemnocTs u3MepeHuit OOopynoBanue: KOMIIBIO-

rpa¢uKoB U U3BJIeYEHHUE
U3 HUX HYKHOH nH(popma-
1010

+ 3axoH 'yka
+ DOxcnepumeHT: Omnpenenenne KodQppuunenTa sxECTKOCTH YIPYTO# MPY>KUHBI C IOMOIIBI0 3aKkoHa ['yka
» TabGnmuuHoe mpeacTaBiIeHNe JaHHBIX

Tep, MPOEKTop, Jaboparop-
HOe 000pyJI0BaHNE.




10/8 KyabTypa nocrpoenus + IlpaBuna nocrpoeHus rpa)uKoOB Ha MHUJUTUMETPOBOI Oymare
rpa)uKoB H U3BJIeUEHHE * OO0paboTKa M aHAJN3 JAaHHBIX C TIOMOIIBIO KOMITBIOTEPA
U3 HUX HYKHO#l mHpopma- | * OO030p KOMIBIOTEPHBIX IPOrPaMM JIsl 00pabOTKH IKCIIEPUMEHTAIBHBIX JJAHHBIX
HUH
3. Cratuka (12 4.)

11/1 BBenenne B cTaTHKY * IIpaBuino MOMEHTOB OO0opynoBanue: KOMIIBIO-
* OKCHepHMEHT |: mpoBepKa MpaBuila MOMEHTOB C TIOMOINBIO MTOJBEIINBAHUS TPY30B K Pa3HBIM TOUKaMH | Tep, IPOEKTOp, Jraboparop-
peIyara HOE 000pyIOBaHHE.

12/2 BBenenue B CraTHKY *  DKCHEpPHMEHT 2: IPOBEPKA MPABMIIA MOMEHTOB C IIOMOIIBIO IBYX JTHHAMOMETPOB U phIyara
* DKCHepHMEHT 3: MpoBEepKa MPaBHiIa MOMEHTOB C IOMOIIBIO THHAMOMETPA, TPY30B U phlUara
* DOKCIepUMEHT 4: B3BEIIMBaHHUE TeJa C TOMOIIBIO PhlUara M rpysa 3TaJloHHOI Macchl

13/3 [pasuio peryara u meroq | * IIpaBuio peuara OO6opynoBanmne: KOMIIBIO-

BECOB * MerTo/] BeCOB 110 ONPEENICHUIO MACChHI TEJNa, ECIIH €CTh TEJIO C ATATOHHON Maccoi Tep, NPOEKTop, JabopaTop-
* IloHATHE NOBEPXHOCTHOM MJIOTHOCTH HOe 000pyZOBaHuE.
* DKcnepuMeHT 1: onpezaesieHre Macchl 00JTa U IOBEPXHOCTHOM INIOTHOCTH MUJUTUMETPOBOM OyMaru
14/4 IpaBuio poryara u merox | * Merox «38 momyraesy
BECOB * DKcnepuMeHT 2: onpezesieHre Macchl KoH(eTsl «Hyma-uymncy» ¢ momMolnslo jucra Oymaru opmara A4
¢ DKcHepuMEHT 3: OmnpejeieHHe MacChl KycKa IUIACTHIIMHA C MOMOLIBIO TPy3a, HEOJHOPOAHOU TPYOKH
[IBX u nuHamometpa
15/5 Ipasuiio peryara u merox | * IlpaBmiio peryara OOopynoBanue: KOMIIBIO-
BECOB * Meton BecoB IO ONpeIEICHUIO MacChl Tea, €CJIU €CTh TEJIO C ATAJOHHOW Maccoil Tep, NPOEKTOp, JabopaTop-
* DKcrepuMeHT |: HaXOo)KAEeHHe Macchl IIapHKa, CKPBITOTO B 3aKPHITOH OJHOPOAHON TpyOKe, C MOMOIIBIO | HOe 000pyZOBaHUE.
3JIEKTPOHHBIX BECOB
16/6 Ipasuiao poruara u merox | ° IloHATHE TMHEHHON MIIOTHOCTH
BECOB * DKCIEpUMEHT 2: oNpeesieHue JIMHEHHON MIIOTHOCTH BEPEBKU € IOMOIIbIO JINHEWKH U3BECTHON MacChl
* DKCIIepUMEHT 3: OmpezeeHHe Macchl KycKa IUIACTIIIMHA C MOMOMIBIO HITIPUIIA, HAIIOJHEHHOTO BOJIOW,
HeogHOpoaHOU TpyOku [IBX u nuHamomMeTpa
17/7 [pocTsie Mmexanu3msbl 1 UX | * IIpocTbie MeXaHU3MBI OO6opynoBanmne: KOMITBIO-
KILJ, » OkcnepuMeHT 1: onpenenenue KITJ[ psraara Tep, TPOEKTop, NabopaTtop-
*  DOkcnepumedr 2: onpenenenne KI1J] nenoasuxHOro 610ka HOE 000pyJI0BaHUE.
18/8 ITpocTeie Mexanu3mMbl M X | * OxcnepumenT 3: onpenenenue KI1J[ noasuxuoro 6ioka
KIJQ + OxcnepumeHT 4: onpenenerne KIT/[ cucteMs! u3 NOABIKHOTO U HEMOBH)KHOTO OJIOKOB
+ DOxcnepumenT 5: onpenenerne KI1J[ HaktoHHOI mockocTn
19/9 AHanu3 noka3aHuii BecoB * UYro moxa3bIBaIOT 3JIEKTPOHHBIE BECHI? OOopynoBanue: KOMIIBIO-
B JKCIEPUMeEHTaX 1o Gu- + l3MeHeHMe Beca CTaKaHYMKa, HAIIOJHEHHOTO BOJIOM, MTPH IOTPYKEHHUHU B HEro Teja Tep, MPOEKTop, JabopaTop-
3HKe » Omnpenenenue IIOTHOCTH TeJIa C MOMOIIBIO TAKOI'0 CTAKAHYHKA U BECOB HOoe 000pyZoBaHueE.
20/10 AHaJIM3 NOKa3aHUii BeCOB

B JKCIIepUMeHTAax no Qu-
3HKe




21/11

AHAJIN3 MOKa3aHMUI BeCOB
B JKCIIEPUMEHTAX 1o (pu-
3HKe

+ IlpaBwuio prryara

* Ormpenenenue Macchl MapuKa, U30JIMPOBAHHOTO B TPYOKE, C IOMOIBIO MarHUTa U 3JIEKTPOHHBIX BECOB
+ TabnuyHoe npeacTaBICHUE TaHHBIX

+ IIpaBmia mocTpoeHus TpagKOB HA MIJUTUMETPOBOI Oymare

O0opynoBaHue: KOMIIBIO-
Tep, MPOEKTOp, Jabopartop-
HOe 000pyZOoBaHue.

22/12 AHaTU3 NoKa3aHMii BeCOB
B 3KCIEPHMEHTAX 110 (- * OO0paboTKa 1 aHaJIHU3 JAHHBIX C IOMOIIBI0 KOMITBIOTEPa
IHKe *  0O030p KOMIBIOTEPHBIX IPOTPAMM IS 00pabOTKH HKCIIEPUMEHTAIBHBIX TaHHBIX
4, 'mapoctaTuka (12 4.)
23/1 BBenenne B ruapocTaTuky | * JlaBieHue TBEPABIX Tel, )KUAKOCTEM, Ta30B Oo0opynoBanue: KOMIIbIO-
» T'uapocrariyeckoe AaBICHUE. Tep, MPOEKTOop, JabopaTop-
* DKcnepuMeHT 1: IeMOHCTpAIHS 0 U3MEPEHHIO THAPOCTATHYECKOTO AaBICHUS HOE 000py/I0BaHHE.
+ 3axkoH Ilackans
24/2 BBeneHue B rHAPOCTATUKY : 2KCHepHMeHT 2: wap Iackans
TMOC(EpHOE JAaBJICHHE
e DKcrepuMeHT 3: aHanor onbiTa Toppuderniu
* DKCHepHMEHT 4: IeMOHCTpAIUs IPAaHUIIbI pa3zesia IBYX KUIKOCTeH
* DKCHEpPUMEHT 5: IEMOHCTpPALMs 110 CPABHEHHIO TUNIOTHOCTEH KHCIIOPOJia M YIJIEKUCIIOTO ra3a
25/3 JaBieHnue B KHIKOCTSX U *  DKCIepUMEHTAILHOE MPUMEHEHHE 3aKOHA COOOIIAIONIUXCSI COCYIOB ObopynoBaHue: KOMIIBIO-
3aKOH COOOIIAIOIIHXCS * OmnpeneneHne MIOTHOCTH JKUJIKOCTH C TIOMOILBIO COOOIIAIONIMXCS COCYIOB, €CIIU €CTh KHJKOCTh C 3Ta- | Tep, HPOEKTop, Jaboparop-
COCY/IOB JIOHHOM INIOTHOCTBIO HOE 000py/I0BaHHE.
* DkcnepuMeHT 1: ompeeneHne BHyTPEHHEro AaMeTpa pe3HHOBOM TPYOKH C MOMOIIBIO BOJIBI, IITPHIA U
26/4 JlaBjieHne B JKHAKOCTSAX U JINHENRKHU
3aKOH COOOIIAIOIIHXCS * DKCHOEpUMEHT 2: Ompe/ielieHne IOTHOCTH JKUAKOCTH C MOMOIIBI0 CPABHEHHS MOKA3aHUM KHUIKOCTHOTO
COCy/I0B U Tpy0YaToro MaHOMETPOB
* DKCHEpUMEHT 3: Olpe/ieeH e IIOTHOCTH OEH3HMHA C TIOMOIIBIO COOOIIAIONIMXCS COCYIO0B U BOJIBI
2715 JlaBjienne B razax + JlaBieHue B ra3ax M CIlocOOBI €r0 HaX0XKICHUS O0Oopy/oBaHue:  KOMIIbIO-
2816 Tabicnme B rasax * OrleHKa JaBlieHUs ra3a B OyThUIKE C CHIbHOTa3UPOBAHHBIM HAITUTKOM «Spritex» Tep, MPOEKTOop, JabopaTop-
HOEe 000pyZIOBaHHE.
29/7 MeToa ruIpoCTATHYECKO- + IlpumeHeHne 3akoHa ApXUMeZa B SKCIEPHMEHTAIBHBIX 3a/1a4ax O0Oopy/oBaHUe:  KOMIIbIO-
ro B3BeIIHBAHUSA * DkcrnepuMeHT 1: mpoBepKa CIipaBeIlIMBOCTH 3aKOHa ApXUMe/a Tep, NPOEKTOop, JabopaTop-
30/8 MeToa ruaIpoOCTATHYECKO- * OkcnepuMmeHT 2: OnpeeseHue MIOTHOCTH XUIKOCTH € TIOMOIIBIO THHAMOMETpPA HOe 000pyZOBaHueE.
ro B3BelIUBAHUS *  DOkcnepumedt 3: OnpeneneHue IOTHOCTH KapTOQEITHHBI ¢ TOMOIIBIO COJTN
31/9 MeToa ruIpoCTaATHYECKO- * OmnpeeneHye MIOTHOCTH TBEPBIX TEJ, KOTOPbIE MOTYT KakK IJIaBaTh, TAK U TOHYTh B XHKOCTH O0OopyaoBaHHe:  KOMIIbIO-
ro B3BeIIHBaHUS * DKCIIEpUMEHT 1: ornpe/ieNieHre IUIOTHOCTH IUIABAIOIIET0 Tela C HOMOIIBI0 MEH3YPKH Tep, NPOEKTop, JabopaTop-
* DKCIIEPUMEHT 2: Olpe/ieieH e IUIOTHOCTH IJIaBAIOIIEro TeNa U IUIACTHIIMHA C TIOMOIIBIO cocya 0e3 Jie- | Hoe 000pyAoBaHue.
32/10 MeToa ruapocTaTHY€eCKO- JICHHY, MapKepa  Tiipima

ro B3BeINBAHUSA

* DKCHepuUMEHT 3: omnpeseneHne Macchl KOH(eTs! «Hyma-4ymcy ¢ MOMOIIBIO TUIACTHIINHA
* DKcIlepuMeHT 4: orpezielieHle cpeJHeH MIIOTHOCTH IIIPUIIa ¢ TOMOIIBIO BECOB, BOJIBI U OoJiee IIIOTHON
JKUJKOCTH




33/11 IpaBusio ppryara u MeToa | * OIKCHEPUMEHT 1: METOJ I'MPOCTaTUYECKOTO B3BELIMBAHMS C TOMOIIBIO pblyara u3 MM OyMaru u jtlactuka | O0opyaoBaHHe:  KOMIIbIO-
TU/IPOCTATHYECKOTO B3Be- * DKcHepuMeHT 2: HaXOXK/IEHHE IUIOTHOCTH JIACTHUKA C IOMOIIbI0 KaHIEISIPCKUX CKPEIOK M HEOAHOPOJX- | Tep, IPOEKTop, Jiaboparop-
HIHBAHUS HOH TpyOKH HOoe 000pyZ0BaHue.
34/12 IpaBuiio poiyara u Meros | * OKCIHEPUMEHT 3: HaXO0XKAEHHE MacChl Kycodyka Oymard MM (OJbId ¢ MOMOLIBIO KyCKa IEHOIIACTa,
TUAPOCTATHYECKOI0 B3Be- rBO3JEH U 3y0OOUHCTOK
IIMBaHUS
5. TennoBbie siBjienus (12 4.)

35/1 Knaccnyeckue onbITHI 10 *  VYnenbHas TEIIOEMKOCTH BEIECTBA O0OopynoBaHue: KOMIIbIO-
HaO0JII0/IEHUI0 TEMJIOBBIX * DKCHepHMEHT 1: cpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMEIIMBAHUH BOJIbI PA3HOM TEMIIEpaTyphl Tep, NPOEKTOp, JabopaTop-
sIBJICHUH *  DKCHEpPHMEHT 2: U3MEPEHHE YACTbHON TEINIOEMKOCTH TBEPIOTO TEIA HOE 000pyOBaHHE.

36/2 Knaccnyeckue OnpITHI 110 *  DKCHEepHMEHT 3: onpeiesIeHHe TEMIIEPaTyphl TUIaBJIeHHs TapaduHa
HA0JII0ICHUIO TEeIJIOBBIX
sIBJICHUH

37/3 IMoBeaenue JbJa M BOAbLI B | * 3aBUCHMOCTH IUIOTHOCTH BOJBI OT TEMIICPATyphI O0OopyaoBaHue: KOMIIbIO-
OKPEeCTHOCTH HYJIsI * SIBneHne KOHBEKINH Tep, MPOEKTOp, J1abopaTop-

* DKCIIEpUMEHT |: n3MepeHne TeMIepaTyphl KycKa JIbJja METOIOM IIOMELICHHS B CTaKaH ¢ TEIUIOW BOJOM U | HOoe 000pyZOBaHHE.

38/4 IloBeaenue Jabaa U BOABI B 9

N3MEPCHUA KOHECYHOU TEMIICPATYPbl CUCTCMBbI
OKPECTHOCTH Hy.I5t * DKCHEpUMEHT 2: TpalyHpoBKa TepMoMeTpa o AByM ToukaM (0 rpaxycos u 4 rpaayca)

39/5 Hcnapenue U KumeHue * Kunenue u ero cpoiictsa OO6opynoBanmne: KOMIIBIO-

BO/IBI * VYzenpHas TEIJIOTa NapooOpPa30BaHUS Tep, MPOEKTOp, Jaboparop-
* DKCHIepUMEHT 1: ompeneeHue yaeIbHOW TeIIOTh Mapoo0pa30BaHusl BOMIbI C MOMOIIBI0 KUISITHIBHUKA | HOC 000pyIOBaHUE.
40/6 Hcnapenne u kunenue U CeKyHaOMepa
BO/IBI *  DKCHepHMEHT 2: OLCHKa YJIeJIbHOI TEIIOEMKOCTH BOABI C IMOMOIIBIO 3JIEKTPUYECKOTO YallHMKa U ce-
KyHIOMepa
4117 Hrpsbl ¢ «CyXuM JbI0M» *  TBEpasblii AMOKCHU] YIVIEPOJA — «CYXOH JIE»: U3MEPEHUE €T0 TEILIOBBIX XapAKTEPUCTUK OOopynoBanue: KOMIIBIO-
1278 Trphbi ¢ «CyXuM ABAOND : gKCHepI/IMeHT 1 OmpeieNieHHe IOTHOCTH KPHCTAJLIOB CYXOro Jba Tep, MPOEKTOp, Jaboparop-
KCIEPUMEHT 2: ONpe/ielieHHe TeMIIepaTyphbl U YAEIbHOM TeIUIOThI CYyOJIMMAlMU CYXOro JibJia Hoe 000pyIOBaHHE.

43/9 MouHocTh Tenjonepena- * 3akon HeioToHa-Puxmana OOopynoBanue: KOMIIBIO-
4yu ¥ 3aKkoH HeploTona- * HccnenoBaHre U3MEHEHHUS CO BPEMEHEM TeMIIePaTypbl OCTHIBAIOIIEH BOJIBI Tep, MPOEKTOp, Jaboparop-
Puxmana * DKcIlepUMEHT 1: ompeneneHne TeMneparypbl BO3lyXa B KOMHATe MO0 CKOPOCTH OCTBIBAaHHS TEPMOMETpa, | HOoe 000pyZOBaHUE.

y KOTOPOTO 3aKphITa TpeOdyeMas 4acTh HIKAJIbI

44/10 MoHOCTH Tenjionepena- + TabmmaHOE IIpeaCcTaBICHUE JaHHBIX
4y 1 3axoH HuloToHa- * IIpaBuia nmocrpoeHus rpauKoB HA MIIJIUIMETPOBON Oymare
Puxmana * OOpaboTKa 1 aHaJIN3 IaHHBIX C TIOMOIIBIO0 KOMIIBIOTEpPa

* DKCIIEpUMEHT 2: N3y4YeHHUE TEeIUIONOTEPh OT BO3yXa B KOMHATE K BOJIE, HAXOIsIIEICs B CTaKkaHe
45/11 BaaxHocTh Bo31yxa * HeMHOro 0 peanbHbIX Tazax OOopynoBanue: KOMIIBIO-

¢ OTtHOCHTEIIbHAS BIAXKHOCTD BO3yXa U cI1oco0bI eé HU3MEpCHUs
® 9KC1’[epI/IMeHT 1: N3MEPCHUE BJIAXKHOCTH BO3yXa C TOMOIIBIO CAMOJICIIBHOTO IICUXPOMETPaA

Tep, MPOEKTop, JabopaTtop-
HOE 000pyJI0BaHNE.




46/12

BaaxkHocTh BO3/1yxa

M 3KCHepI/IMeHT 2: OIPCACIICHNUE AaBJICHU HACBIIICHHOT'O MMapa 1npu OHpeZ[eﬂéHHOﬁ TeMIICpaType
M 3KCHepI/IMeHT 3: OILICHKA BJIMAHHSA TCIUIOBOI'O PACIIUPCHUA U UCTTApCHUA ITPU YMCHBIIICHUN 00BéMa BOJBbI
BO BPEMs OXJTAXKACHUSA

6. DnexTpudectBo (20 u.)

47/1 Brenenne B dekTpuye- * VCTOYHMK NOCTOSITHHOTO HANPSIKEHHS O0OopynoBaHue: KOMIIbIO-
CTBO * HamnpsbkeHne u pa3HOCTb TIOTEHIIMAIIOB Tep, NPOEKTOp, JabopaTop-
* PeanbHblil U HIcaIbHBII NIPOBOIHUK HOE 000pyIOBaHHE.
+ CompoTHuBIeHHE TPOBOJHUKA
48/2 BBenenue B 3JeKTpHYe- + COopka 1 aHANK3 Pa3BETBIEHHON ANEKTPHUCCKON IIeTTH
CTBO *  DIEKTPOU3MEpUTETHHBIC TPHOOPHI
+ JlemoHCTpamums paboOTHI peocTaTa
» JleMOHCTpauus KaTylKu Tecbl
49/3 Pacuyér BHyTpeHHHX co- * lcTOYHMK TOKA U €T0 CBOMCTBA Oo0opynoBaHue: KOMIIbIO-
MPOTHUBJIEHUIT * DJeKTpoM3MEepUTEIbHBIE IPHOOPHI Tep, MPOeKTop, Tabopartop-
* DKCHepuMeHT l: onpeneneHe BHyTPSHHUX COTPOTUBIICHUI HCTOYHUKA TOKA U aMIIEpMETpa C IIOMOIIBI0 | Hoe 000pyIOBaHUE.
50/4 Pacuér BHyTpEeHHHUX CO- ?MgepMeT'pa " BOH]')TMeTpa
- KCIICPUMEHT 2: OIPCACICHNE BHYTPECHHETO COMMPOTUBJICHNUA UCTOYHHUKA TOKAa C MMOMOLIBIO aMIIEpMETpa
pOTHBICHIH U IBYX PE3UCTOPOB
*  DKCIEPUMEHT 3: OIpe/e/icHHEe BHYTPSHHETO COMPOTURIICHHUS aHAIOTOBOI0 U U(GPOBOT0 BOJIBTMETPOB
51/5 MeToabl HAXOKIEHHUS CO- * DKcnepuMeHT 1: ompeiesieHrue COMPOTUBIICHHS PE3UCTOPA C MOMOIIBIO aHAJIIOTOBOTO BOJBTMETPA U 1(- | OGopyaoBaHUe:  KOMIIbIO-
NMPOTHBJIEHMIT POBOTO aMmIiepMeTpa Tep, MPOEKTOp, Jabopartop-
¢ PasnmuuHble MOAXOJbI OKCTICPUMEHTAJIBHOTO HAXOXJACHNUA COIPOTUBJICHUA ITPOBOJHUKA HOE O60py}IOBaHI/Ie.
* [lpuHnmn paboTel OMMETpa
¢ DKCHEpUMEHT 2: OTpe/ieIeHUe COMPOTHBICHHS MMPOBOJIHMKA C IIOMOIIBIO0 3TAJIOHHOTO TIPOBOJHUKA C H3-
52/6 MeToabl HAX0KIEHUS CO- BECTHBIM COTIPOTUBIICHUEM U BOJIBTMETPA
NMPOTHUBJICHUI * DNeKkTpuyYecKuid «4EPHBIN MUK (namee — U)
* AHanm3 ero coAep>KUMOTo
¢ DKCHEpUMEHT 3: OTIpeJieIeHUe COMPOTUBIICHUH TPEX PE3UCTOPOB, CKPBITHIX B US1
+ DkcriepuMeHT 4: uzydenue USl, conepikaliero nocieaoBaTelIbHo COSTMHEHHBIE HICTOYHUK U PE3UCTOP
53/7 KoncrpynpoBanue cbe- * TlpuponaHble HICTOUHUKH TOKA OO6opynoBanmne: KOMITBIO-
JOOHBIX HCTOYHHUKOB TOKa | * OKCHEpHUMEHT |: ompe/ieieHue IBeTa CBEYECHUS Habopa MPO3padyHbIX CBETOINOI0B Tep, MPOEKTOp, Jabopartop-
* DKCHEpHMEHT 2: OnpeieieHHe XapaKTePUCTHK CheJJOOHOTO HCTOYHUKA U3 COJIEHOTO Oryplia HOE 000pyIOBaHHE.
54/8 Koncrpyuposanue cre- * DKCHEepHMEHT 3: OompeAe]eHHe BHYTPEHHErO COMPOTHBIICHHS aMIIEpMETpa M BOJIBTMETPA C IOMOIIBIO
AOOHLIX HCTOHHHKOB TOKA CheZ00OHOTr0 UCTOYHHKA TOKA
55/9 BAX HesnuHeiiHOTO 3J1€- * TloHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKU ObopynoBaHue: KOMIIbIO-
MEHTa + e cxemsl Juia cHITHA BAX, nx mpenmyniecTBa M HEAOCTATKU Tep, MPOEKTop, Jabopartop-
* DOkcnepuMmeHT 1: MI3MepeHue yAeIbHOr0 CONMPOTHBRIICHUS IPapUTOBOTO CTEPHKHS HOe 000pyZ0BaHueE.
56/10 BAX HeuHEHHOIO 3J1e- e DKcIepuMeHT 2: DKCIepuMeHTanbHoe n3yuenne BAX HeTMHEHHOTo dJieMeHTa

MEHTa

+ TabmmuHoe u rpaduuecKoe NnpecTaBIeHus HHPOPMAIHN
+ OOpaboTKa M aHAJIN3 JaHHBIX C TOMOIIBIO KOMITBIOTEPA
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Henuneiinbie 3J1eMeHTDI

* Henunelinble 37€MEHTHI

* Harpy3ouHas npsimMast ICTOYHHKA TOKa

* HaxoxneHue Toka yepe3 HETMHEHHBIN 3JIeMeHT ¢ ToMoInbio BAX 1 Harpy304Ho# npsAMoi HCTOYHUKA
* OkcrnepuMeHT |: n3yuenne BAX HenmHEHHOTO dIIeMeHTa

O0opynoBaHue: KOMIIBIO-
Tep, MPOEKTOp, Jabopartop-
HOe 000pyZOoBaHue.

58/12 HenuneiiHbIe Y1eMEHTBI ) N .
* DKCIEpUMEHT 2: H3y4eHHe Harpy309HOi NPsIMON HCTOYHUKA
* DKCIEepUMEHT 3: HaXOXKJCHHE TOKa Yepe3 HeIMHEHHBIH JJIEMEHT, CPaBHCHNE C BBIYHCICHUSAMH II0 pe-
3yJbTaTaM 3KCIIEPUMEHTOB | u 2
59/13 MeToabl HAXO0KICHHUS CO- ¢ MocT YHuTCOHA U ero CBOHMCTBa OO0opynoBanue: KOMIIBIO-
MPOTHBJIEHHI Tep, NPOEKTOp, Jaboparop-
60/14 MeToabl HAXOKAEHHUS CO- Hoe 000pyJOBaHHE.
NPOTHUBJICHUH
61/15 HccienoBanue pa3imyHbIX | * JHOJBI B LEMAX NOCTOSHHOTO TOKA OO6opynoBanmne: KOMIIBIO-
Heneii ¢ pe3ucropamMu u * AHanu3 pa3nTUYHBIX COCTMHEHUH THOAA C PE3UCTOPaMH Tep, MPOEKTOp, Jaboparop-
ANOAAMM * DKCIIEpUMEHT 1: ornpeziesieHue CONMPOTUBIICHHS PE3UCTOPa C ITOMOIIBIO HArPEBAHMUS BOJIBI HOe 000pyZOBaHuE.
62/16 HcciteoBanne pasianunbIx | * OKCIepuMeHT 2: ucciegosanue BAX «u€pHBIX AIMKOBY», COIEPKALIMX PA3IMUYHBIE CXEMBI COETUHEHHUS
Hemneii ¢ pe3ucTopamMu PE3UCTOPOB U JUOJIOB.
ANOAAMM
63/17 PacuéT pa3BeTBIEHHBIX * Pacuét pa3BeTBIEHHBIX JIEKTPUUYECKUX LIETeH OOopynoBanue: KOMIIBIO-
3JIeKTPUYECKHX Ierei Tep, MPOEKTOp, Jaboparop-
64/18 Pacuér pa3BeTBJIEHHBIX HOe 000pyZOoBaHueE.
JIEKTPUYECKHUX Lenei
65/19 YépHble SIMKHU ¢ TH0A- * JIMOJBI B IIETISIX TOCTOSTHHOTO TOKA OOopynoBanue: KOMIIBIO-
MH U pe3ucTopamMu * DKcrepuMeHT 1: nccienoBaHue COIEPKUMOTro 4€pHOTO suuka Nel ¢ AByMs TMofaMu M IBYMs pe3UCTO- | Tep, IPOEKTop, Jraboparop-
66/20 YépHble IMUKA ¢ THOIA- ?agn ) N HOE 000pyOBaHHe.
KCIIEPUMEHT 2: UCCIIEAOBaHHE COACPKUMOTr0 YEPHOTO smmKka Ne2 ¢ IByMs JHOJaMH H JIBYMS PE3UCTO-
MH U pe3ucTopamMu pamm
7. O6001maoniee nopropenue (2 4.)
67/1 Hrorosoe 3ansiTue 3aKIII0YUTeIbHBIE 3a7aul OOopynoBanue: KOMIIBIO-
68/2 Hrorosoe 3ansiTue TeP, NPOSKTOP, 1abopaTop-

Hoe 000pyJOBaHHE.
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