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1 Heau npaxktuxu/HUP

LensiM1 TIPOM3BOACTBEHHON TIPAKTUKH — IPAaKTHKH 110 ITOJIYYEHHIO INPOQECCHOHAIBHBIX YMEHHH M OIBITa
npodecCHOHANBHOM AeATENFHOCTH 10 HaIpaBJIeHHIo ToAroToBKH (cnermansHoct) 03.04.02 Ousnka sBiIsSioTCs:

- (hopMHpOBaHUE CIIOCOOHOCTH NPHUMEHSTH HA MPAKTHKe 0a30BbIe NPOQECCHOHATBHBIC HABBIKH; H3YUCHHE BOIPOCOB
TEXHOJIOTHIECKOTO XapaKTepa; BKIOUSHNE B 00yJaIOMmHi Kypc 3JIEeMEHTOB HH)KCHEPHOH MOATOTOBKH;

- npodeccHoHabHAs MOATOTOBKA OYAYLIMX CHELHAIMCTOB K PEIICHHUI0 KOHKPETHBIX 33/1a4 Ha OCHOBE MOJIYYCHHBIX
UMH TEOPETHYECKUX 3HAHMIA;

- popmupoBaHue TpodecCHOHATBEHBIX KOMIIETCHIUH B 00J1acTH U3YYeHHs HAOIIOJAIONIMXCS B IPUPoAe HU3NUSCKHX
SIBJICHUH, INPOLIECCOB M CTPYKTYP, (U3MUECKHX CHCTEM pa3IM4HOro Macmraba M YpOBHEH OpraHH3alluM, IIPOLECCOB HX
(YHKIMOHHPOBAHUS;

- HCCIIEZI0BAaHMS C MOMOIIBIO METOJOB (PM3NYECKOTO IKCHEPHMEHTA, MAaTEMAaTHYECKOr0 aHalM3a, MOJEINPOBAHMUS,
TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIESJOBaHUS IPOTEKAIOIINX IPOIECCOB, C YIETOM BBHIIOJHEHHS MEPONPHUITHH IO
OXpaHe OKpY)KaIoIeH cpebl, B 00eCIIeYeHHIO KauyeCTBAa IIOJIydaeMOH IIPOTyKITUH;

- (hopMHupoBaHHE NPAKTHYECKUX HABBIKOB M NMPO(ECCHOHANBHBIX KOMIIETCHIMH B OOJACTH OCHOBHOTO HAyYHOT'O
HanpaBJIeHUs NPO(ECCHOHATIBHOM AeSATEIbHOCTH BBIITYCKHHUKA.

2 3apayu npaktuku/HUP

3ajayaMy POU3BOJCTBEHHON IPAKTUKM — MPAKTHUKA 0 TOJNYyYEHHIO NPO(ECCHOHANBHBIX YMEHHH H OIBITA
npoheCCHOHABHOI ACSATENBHOCTH SBISIOTCS:

- paboTa B MpOQHIBHBIX JTa00PaTOPHIX;

- H3y4eHHME METOJOB HCCIICJOBAHMUS CBOMCTB OOBEKTOB HCCIIENOBaHMA, OTOOpa MNpoO, MOArOTOBKM HX K
UCCIICZIOBAHUIO;

- W3y4YCHHE METOMUKH HCCIEIOBaHUS KOHKPETHBIX 00pa3noB (mpol) ¢usnuecknmu, (GU3NKO-XUMUYECKUMH,
XUMHYECKUMH M IPYTUMH METOIaMH;

- N3yYeHHe MIPUHIUIA JISHCTBUS IPUOOPOB, C MOMOIIBIO KOTOPHIX IMTPOBOISATCS HCCICAOBAHMS;

- U3y4YCHHE MIPHPOTOOXPAHHBIX MEPONIPUSITHH, OCYLIECTBIISIEMbIX Ha NPEANPHATHH;

- O3HAKOMIICHHE C JOIYCTUMBIMH HOPMaMH COJEP)KaHMS OTACNIBHBIX BPEAHBIX BELIECTB B BOJE, BO3/LyXe, IOYBE,
YCIIOBUSAMM COJIEPKAHUS PabOYUX MECT M IIPOBEACHHUS SKCIIEPHMEHTA, IPaBUJIAMH TEXHUKH O€30IIaCHOCTH;

- IPOBE/ICHUE HCCIIE0BAaHUH BMECTE C OCHOBHBIM MEPCOHAIOM JIA00PATOPHH U CAMOCTOSTEIIBHO;

- COCTaBJICHHE OTYETa O IPOBEICHHBIX MCCIIEIOBAHUAX: OOBEKT HCCICJOBAHUS, METOIBI UCCIEIOBAHUS, PE3yIbTaT
UCCIIEZIOBAaHNUS], OLIEHKA TOYHOCTH ONPE/EICHUs IIapaMeTPOB HCCIEeAyeMOro 00beKTa, BO3SMOXKHBIE TEOPETHUECKHE 000CHOBAHMYS,
pEKOMEH/TallH ¥ BBIBOJIBI;

- 3aKpeIUICHHUE TEOPETUUECKUX 3HAHUHM W NPAKTHYECKUX HABBIKOB, IOJIyYEHHBIX INPU M3Y4eHUH KypcoB «®Du3uka
YIIIEPOJIHBIX HaHOMaTepHalloBy, «KOMMBIOTEpHOE MOJEIMPOBAHHE HAHOCTPYKTYP M MX CBOWCTB», «METOIbI HCCIIEIOBaHHs
MOBEPXHOCTH TBEPABIX Te» U APYTHX 0011e00pa30BaTeNbHbIX, CIIEIHAIBHBIX M MPUKIAIHBIX JUCIUIIINH.

3 Mecro npaktukun/HUP B cTpykType 00pa3oBaTeabHOi MPOrpaMMsbl

Jns npoxoxaeHust npaktuku/HUP HeoOXxoaumbl 3HaHHS (YMEHHs, BlajgeHHs), COPMHUPOBaHHBIE B pe3yjbTaTe
M3YUCHUS JUCLMIUTHH/ TIPAKTHK:

CriennanbHbIH QU3HIECKUH TPAKTHKYM

KoMrbroTepHOE MOZICTMPOBAaHHE HAHOCTPYKTYp M HX CBOWCTB

KOMHb}OTeprIe TEXHOJIOI'MH B HAYKE U IPOU3BOJACTBE

CoBpeMeHHBIE METOIBI HCCIIEI0BAHMS KOHICHCHPOBAHHBIX CPEL

duznka yriiepoAaHbIX HaHOMAaTepUuajaoB



[Ipubops! 1 METOBI B CHEKTPOCKONIUH TBEPIOTO Tena
Hay4Ho-uccnenopatensckas pabora

Mertonbl uccae0BaHHUS TOBEPXHOCTU TBEPIBIX TEl
®duznka (Ha3oBbIX IEPEXOI0B

Du3nka MarHUTHBIX SBJICHUI

Teopus TBepaoro Tena

du3nueckas aKyCTHKa

3HaHus (yMeHWs, BIajeHWs), MOJydeHHbIE B mpolecce npoxoxaeHwus mnpaktuku/HUP Oyxyr HeoOXomumbl s
U3y4eHMs TUCIHUILINH/IPaKTUK:

IToaroroBka K 3ammuTe u 3alura BBIHyCKHOfI KBaJ'[PI(bHKaIIHOHHOﬁ pa60TBI

HpOPI?,BOZ[CTBeHHaSI - [IpE€AAUTIIIOMHAsT IpaKTUKa

4 Mecto npoBeaenus npakruxku/HAP

ITpon3BoacTBEHHAs MpaKTHKa MPOBOAUTCS Ha 0a3ze MPOM3BOACTBEHHBIX JIAOOpAaTOpHU Ha MPEANpUATHAX TOpoja,
obiactTh M B y4eOHO-Ta0OpaTOPHBIX KOMIUIEKcaxX yHHUBepcuTeTa. I[lo IpencTaBICHHIO TapaHTHHHOTO IIMCbMa C MecTa
MPOXOXKACHHS TPAKTHKM MaruCTPaHTBI MOTYT OBITH HAIpaBJICHBI U IPOXOXKICHUS IPAKTUKU IO MECTy JKHUTEIbCTBa Ha
HpeIIpHUATHS, KOTOphIE B JaHHOM CiIydae BBICTYHNAlOT B POJM IOTEHIMAIFHOTO paboTojarens IO OKOHYAHHWH OOydeHHs
MarucTpaHTa B YHUBEPCUTETE.

[IpakTHKyIOTCS KaK BBIE3JHBIC, TaK W CTAIIMOHAPHBIC NPAKTHKH. BBIe3IHbIE IPAKTUKH CBSI3aHBI C HEOOXOIUMOCTHIO
HaIpaBlICHUs] OOyJalomMXCsl M IperojaBaTeed K MecTaM IPOBEAEHMS IPAKTHK, PACHOJIOKEHHBIM BHE TEPPUTOPHH
HACENICHHOTO ITyHKTa, B KOTOPOM pacloJokeH yHuBepcuTeT. CTalOHApHBIE IPAaKTUKA IPOBOIITCS B CTPYKTYPHBIX
nofApasaeaeHusAX 00pa3oBaTeIbHON OPraHMU3alUy WK Ha MPEANPUSTUIX (B YIPEKICHHAX, OPTaHU3aIMAX), PACIIOIIOKEHHBIX Ha
TEpPUTOPHH HACEICHHOTO IYHKTa, B KOTOPOM PACIOJIOKEH yHHBEPCHTET, B YAaCTHOCTH, Ha 0a3e y4eOHO-HCCIeI0BaTEIbCKUX
nabopatopuii kadeapsl GU3HKH:

B 3aBHCHMOCTH OT HAyYHOTO PYKOBOAUTEINSI MarUCTPaHTa UCIIOJIB3YIOTCS JJabopaTopuu Kadenphr:

— JlaGopaTopust pU3NKO-XMMHUYECKAX METOIOB HCClIeNoBaHus okpyxatomei cpenst MI'TY um. .M. Hocoga;

— JlaGopatopust aroMHOi#t U sipepHOit ¢pusukn MI'TY nm. .M. Hocoga;

— JIaGopatopus ocHoB uzngeckoro sxcrepumenta u merposorna MI'TY um. .M. Hocoga;

— JIaGopatopus monexymsapHoii puzuku u TepmoauHamMuka MI'TY um. 1. HocoBa;

— JIabopatopus puznueckoit mexanuku MI'TY um. I''1. Hocoa;

— Hayuno-o6pasoBarensueiii nentp HOL| «Hano» MI'TY um. I''1. Hocoga;

[] JlabopaTopust 2JIEKTpUYECTBa U MarHETH3Ma,

[ JJabopaTopust ONTHKY.

Bele3nHbIe NPAKTHKH MIPOBOMATCS IS PadOTAOIIMX MAaruCTPOB HEHMOCPENCTBEHHO Ha IMPEANPHUSTHSX, I OHH B
JTaHHBIA MOMEHT paboTaloT coryiacHo noroBopam Otaena npaktuk MI'TY um. I'11. Hocosa.

Crnioco6 nposenenus npakruku/HUP: craimonapHas

[paktuxa/HUP ocymiecTBisieTcss AUCKPETHO

5 Komnerenuuu ody4armierocsi, opMupyemMbie B pe3yabTaTe NPOX0KIEHUS
npakTuk/HUP n nianupyemble pe3yabTaThl 00yUeHHs

B pesynbrare npoxoxaenus npaktukun/HUP oGyuaromuiics: 1ommkeH 061aaaTh CIeIYIONMMH KOMIICTSHIIUSIMHU:

CTpyKTYpHBIH [InaHupyeMsle pe3yabTaThl 00yUeHUs
3NIEMEHT
KOMIIETEHIIUU




ITK-1 criocoOHOCTBIO CAMOCTOSATEIBHO CTABUTh KOHKPETHBIE 33Ja41 HAYYHBIX HCCIICIOBAHUI B 001acTH (U3UKHU U pelaTh Ux ¢
MOMOIIIBIO COBPEMEHHOH aImapaTypsl ¥ HHGOPMAIMOHHBIX TEXHOJIOTHI C NCTIOIb30BaHHEM HOBEHIIIEr0 POCCHICKOTO 1

3apyOEKHOTO OTIBITA

3HaTh

OCHOBHbIC (PU3MYECKHE SBICHUS U 3aKOHOMEPHOCTH;

3aKOHBI MEXaHHKH, MOJICKYJIIPHOH ()M3UKH U TEPMOJMHAMUKH, SIICKTPOANHAMUKH, ONITHKH,
aTOMHO#1 U saepHON pu3uKH

(U3UKN YyacTUI

MPUHIHUITBL ¥ METO/Ibl HAYYHOTO MCCIIEIOBAHHS; 3aKOHBI MEXaHUKH, MOJICKYJIAPHOH (GHU3UKH U1
TEPMOANHAMHKH, HIICKTPOAHHAMHKH, OLITHKU, AaTOMHOH U sACPHON QU3HMKH, PU3HKU YaCTHI
KaK POBOJAUTH HAYYHBIC HCCIICAOBAHNUS B W30paHHO# 001aCTH KCIIEPUMEHTAIIBHBIX M (VJIH)
TEOPETHYECKUX (DH3MUCCKUX UCCIICTOBAHUI C TOMOLIBIO COBPEMEHHOMN MPHUOOPHOI Ga3bl

Vmethb

HCTIONB30BaTh 0a30BbIE TEOPETHUECKHE 3HAHUS (PYHIAMEHTAJIBHBIX Pa3esioB o0Imei u
TEOPETUUECKON (PU3HUKH AT pelIeHUs MPO(ECCHOHANBHBIX 33124

-IIPUMEHSTH NOJTyYCHHbIC 3HAHUS IS aHAIU3a Ppo0JieM COBPEMEHHON (GU3NKu
-[IPUMEHSTH NOJTy4YCHHbIC 3HAHUS JUTs aHAIU3a po0JieM COBPEMEHHON (U3HMKH B mpolecce
9KCTIEPUMEHTAILHOH HCCIIeI0BATEIBCKOI PaboTh

Brnanetsb

- crioco0aMy NCTIOIb30BaHMS TIOJIyYEHHBIX 3HAHUH JUT H3Y4eHHUS IPOQUIBHBIX TUCIUTLIH

- CHCTEMHBIM IIPEACTaBICHHEM O IUHAMHKE Pa3BUTHS M30paHHON 00nacTi HayqIHOH 1
po(heCCUOHANIBHOM AESITEbHOCTH

- Meronamu nnpoBeeHus (HU3UIECKUX H3MEPEHHUI;

- COBpPEMEHHBIMH METOJIaMH 00pabOTKH, aHAIN3a U CHHTe3a (hruzndeckoi mHGopManru B N30paHHON
obmacT HU3NIECKUX UCCIICTOBAHUH.

ITK-2 crocoOHOCThIO CBOOOIHO BIAACTh pasaeaaMu GU3UKH, HEOOXOAUMBIMHE JJISl PEIICHUS HAyYHO-HHHOBAI[HOHHBIX 3a/1a4, 1
MPUMEHSATH PE3YJIbTAThl HAYYHBIX HCCIICIOBAHUI B HHHOBAIIMOHHOM IESTEIBHOCTH

3HaTh

COBPEMEHHBIE TEOPHHU U METOJIbI (PU3HUECKNX, (HUMKO-XUMHIECKHX U (PU3NUECKUX HCCIIeJOBaHUMH,
HEOOXOIMMBIMH JUIS PEIICHUs] HAyYHO- HHHOBALMOHHBIX 3a/1a4

KaK IIPUMEHSTh Pe3yNIbTaThl HAYIHBIX HCCIIEOBAHUH B MHHOBAIIMOHHOH AEATENbHOCTH

KaK COITOCTABIIATH O BO3MOXXHOCTH IPUMEHEHUS IJIsI UCCIIEI0BAHMS CYIIECTBYIOIINX METOIOB
Gbm3uIecKuX, GU3NKO-XUMUUECKUX U (HU3HIECKIX UCCIIEAOBAHNHN [T PEIICHHs] HAyIHO-
WHHOBAIIMOHHBIX 3a7aT




YmeTn

MIPUMEHSTh COBPEMEHHbIE TEOPUU U METOIbI (PU3HUECKUX, QUHKO- XUMUYECKHX U QUIHUECKUX
HCCIEA0BAHUN JUIs pellIeHHs HayYHO- MHHOBALMOHHBIX 3a1a4

aHAJIM3UPOBATH BO3MOKHOCTh IPUMEHEHHS IS HCCIIEJOBAHUS CYIIECTBYIOINX METOI0B
bm3uIecKux, PU3NKO-XUMUUECKAX U QU3HIECKUX UCCIIETOBAHHHN IS pENIeHHs] HayIHO-
HMHHOBAIIMOHHBIX 33739

COIOCTaBIIATh BO3MOXKHOCTHU NIPUMEHEHUS U1 HCCIIEA0BAHUS CYILECTBYIOLIUX METO0B
bm3uIecKux, PU3NKO-XUMUUECKAX M QU3HMIECKUX UCCIIETOBAHHHN IS pEIIeHHs] HayIHO-
HMHHOBAIIMOHHBIX 33734

Brnaners

COBPEMEHHBIMH METOJaMH (PU3MUECKUX, HU3NKO-XUMUUYECKHX M HU3UUECKUX HCCICTOBAHUH JUIs
peleHns HayqHO-MHHOBALMOHHBIX 3a/1a4

MIPUEMaMH UCTIOIb30BaHUS CYIECTBYIOIIMX METOJOB (GU3HUECKUX, (PU3UKO-XUMHUECKUX U
(M3UIECKUX UCCIIEOBAaHHH IS PEeLIeHHs] HAyYHO-MHHOBAIMOHHBIX 3a/1a4

IIpUeMaMyl aHaJIN3a IPUMEHEHUS IUIsl NCCIIEIOBAaHMS CYIIECTBYIOIINX METONOB (DH3HIECKHX,
(M3UKO-XUMHUYECKHX U (PU3HUECKUX HCCIICIOBAHUH U PeIIeHUs] HayYHO-HHHOBAIIMOHHBIX 33124

TIK-3 cmocoOGHOCTRIO MPUHUMATE YUacThE B pa3pab0TKe HOBBIX METOI0B U METOJMYECKHUX MOJX00B B HAYYHO-HHHOBALMOHHBIX
UCCIIEZIOBAHUSIX U MH)KEHEPHO-TEXHOJIOTMYECKON JAEATEIbHOCTH

3HaTh

COBPEMEHHBIE TEOPHUHU U METO.IbI (PHU3NIECKNX, GUINKO-XUMHIECKUX U (PU3NIECKUX HCCIeJOBaHUMH,
HEOOXOIMMBIMH IS Pa3pabOTKU HOBBIX METOIOB ¥ METOJMYECKHX ITOJX00B B HAYIHO-
HMHHOBAIIMOHHBIX HCCIEAOBAHUSAX U HHKCHEPHO-TEXHOJIOTHIECKOH IS TEIbHOCTH

KaK IPUMEHSTDH Pe3yJIbTaThl HAyYHBIX HCCIIEIOBAaHNH B HHHOBAIIMOHHOH e TEIBHOCTHU IS
pa3pabOTKH HOBBIX METOJZIOB M METOJUYECKUX MOAXO0B B HAYYHO-HUHHOBAIIMOHHBIX HCCIICOBAHUAX
U HHXXEHEPHO- TEXHOJIOTHYECKON NesATEIbHOCTH

KaK COIOCTABIIAITH O BO3MOXKHOCTH NPHUMEHEHHS JUIsl HCCIICIO0BAHMUS CYLIECTBYIOINX METOIOB
¢$uzngecKux, GU3NKO-XUMHUCCKUX U (PU3UUECKUX UCCIICIOBAHUH I pa3paOOTKH HOBBIX METOJZIOB H
METOJUYECKHX MOJX0M0B B HAYYHO-MHHOBALMOHHBIX HCCIIEIOBAHUSIX H HHKEHEPHO-
TEXHOJIOTHYECKOH e TeTbHOCTH

Vmethb

MPUMEHSTh COBPEMEHHBIC TEOPHH U METO/IbI (DU3HUECKUX, (PU3NKO- XUMHYECKUX U (PU3MIECKUX
UccleOBaHMIT 171 pa3paboTKH HOBBIX METOJIOB M METOJMYECKUX MOJXOI0B B HAYYHO-
HMHHOBAIIMOHHBIX UCCIEAOBAHUSAX U HHIKECHEPHO-TEXHOJIOTNIECKOH IS TEIbHOCTH

QHAJIM3UPOBATH BO3MOXKHOCTh IIPUMEHEHHS JUTS HCCIIEJOBAHMS CYIIECTBYIOIINX METOIOB
bm3nIecKux, GU3NKO-XUMUUECKUX M GU3MIECKUX UCCIETOBAHUHN JUIs pa3pabOTKH HOBBIX METOJIOB H
METOJMYECKHX MOJX00B B HAYYHO-MHHOBAIMOHHBIX HCCIIEIOBAHUIX H HHKEHEPHO-
TEXHOJIOTHYECKOM esATeIbHOCTH

COIIOCTABIISITH BO3MOYKHOCTH TIPUMEHEHUSI JUTSl HCCIIEIOBAHHS CYIIECTBYIOIINX METO/IOB
¢$uzngecKux, GU3NKO-XUMHUECKUX U (PU3UUECKIX HCCIIECTOBAHUH TS pa3pabOTKH HOBBIX METOJIOB M
METOAMYECKHX TT0JIX0/I0B B HAyYHO-WHHOBAL[MOHHBIX HCCIICA0OBAHUIX H HHKEHEPHO-
TEXHOJIOTHUECKOM JACATCIIBHOCTHU




Brnanets

COBPEMEHHBIMH METOJaMU (PU3U4ECKUX, HPU3UKO-XUMUUYECKHX M (HU3UUECKUX HCCICAOBAHUM JUIS
pa3pabOTKH HOBBIX METOIOB ¥ METOANYECKHX ITOIX0JI0B B HAYYHO-MHHOBAIIHOHHBIX HCCICIOBAHMUIX
U MHXECHEPHO-TEXHOJIOTUYECKOH NeSITENbHOCTH

IIpUeMaMH HUCIIOJIb30BAaHUS CYIECTBYIONMX METOOB (PU3HNUECKUX, (PU3NKO-XHUMHUIECKUX U
(M3UIECKUX UCCIIEIOBAaHUH IS pa3pabOTKH HOBBIX METOJIOB M METOANYESCKUX TTOIXO0JIOB B HAYIHO-
HMHHOBAIIMOHHBIX UCCIEA0BAHUAX U HHKEHEPHO-TEXHOJIOTUUECKON AeSTEIbHOCTH

MIpUEMaMH aHaJIKu3a IPUMEHEHUs ISl UCCIIEI0BAaHUS CYHIECTBYIOMIUX METOAOB (DH3UIECKHX,
(HU3UKO-XUMHUYECKHUX U QU3HUECKUX UCCIETOBAHUN I pa3pabOTKH HOBBIX METOJOB H
METOJUYECKHX MOJX0A0B B HAYYHO-HHHOBALMOHHBIX HCCIIEIOBAHUIX U HHKEHEPHO-
TEXHOJOTN4ECKON AeATEIbHOCTU

TIK-4 cnocoOGHOCTBIO MIIAHUPOBATE U OPTaHU30BBIBATh (PU3UUECKHE UCCIEOBAHNS, HAyYHbIE CEMUHAPHI U KOH(PEPEHIIUI

3HaTh

OCHOBHBIC (PU3MYECKHE SBICHUS U 3aKOHOMEPHOCTH;

3aKOHBI MEXaHHKH, MOJICKYJIIPHOH (DM3UKU U TEPMOAWHAMHUKH, SJICKTPOAUHAMHUKH, OITHKH,
aTOMHOM U siiepHON (PHU3UKH, PU3UKU YACTHUI]

MPUHIMUIIBI ¥ METOJIbl HAYYHOTO MCCIIEIOBAHHS; 3aKOHBI MEXaHUKH, MOJICKYJIAPHOH (GHU3UKH 1
TEPMOANHAMHUKH, JJIEKTPOIMHAMUKY, ONTHKH, aTOMHOH U sepHOI HU3HKH, GU3UKK YaCTHIL
KaK IPOBOANTD HAyJYHBIE NCCIEAOBAHMS B N30PaHHOH 00JaCTH SKCIEPUMEHTAIBHBIX U (WIIH)
TEOPETHIECKUX (HU3HMIECKHX UCCIECAOBAHUI C TIOMOLIBIO COBPEMEHHOMN MPUOOPHOH Oa3bl

VYmethb

- UCTIOJIB30BaTh 0Aa30BbIEe TEOPETHUYECKHE 3HAHUS (PyHIaMEHTAIBHBIX pa3/esioB o0 1
TEOPETHIECKOH (DU3MKHM JUIsl peleHHs TPOPEeCCHOHATBHBIX 3a/1a4

- IPUMEHATH MOTy4YEeHHbIEC 3HAHUA AT aHAIII3a IIPoOIeM COBPEMEHHOH (DH3UKU

- IPUMEHATH MOTy4YeHHbIC 3HAHMUS AT aHAIIN3a IPoOJIeM COBPEMEHHOI (DM3HUKHU B IIpoIecce
9KCTIIEPHMEHTATBHON MUCCIIEI0BATENBCKOM paboThI

Bnanets

- criocobaMy NCTIOIb30BaHMS TTOJIyYE€HHBIX 3HAHUH JUT H3Y4eHNUs TPO(UIBHBIX JUCIUTLIHH

- CHCTEMHBIM IIPEACTaBICHHEM O AUHAMHKE Pa3BUTHS M30paHHON 00NacTH HayqYHOH U
poheCCHOHANIBHO AeSTENbHOCTH

- METOJIaMH MPOBE/ICHHs PU3HUYECKHUX U3MEPEHHUIA;

- COBpPEMEHHBIMH METOJIJaMH 00pabOTKH, aHAIN3a U CHHTe3a (pruzndeckoil mHGopManuu B H30paHHOM
o0macT GPU3NIECKHIX HCCIICTOBAHUI

[TIK-5 crnocoOHOCTHIO HCTIOIB30BaTh HABBIKK COCTABIICHHS M O(OPMIICHUS HAYYHO- TEXHUYECKOH JOKYMEHTALUH, HAyYHbIX
OTUETOB, 0030pOB, JTOKJIAJIOB U cTaTeH

3HaTh

OCHOBHBIE MPUHIAIIBI PAOOTHI Ha COBPEMEHHOI armaparype U 000py/I0BaHHH ISl BHITOJTHCHHS
(PU3UYECKUX HCCIICIOBAHUM

TEOPETHYECKUE OCHOBBI OPTraHHU3alliH, [NIAHMPOBAHNY U TIPOBE/ICHHUS HAYYHBIX UCCIIET0BAHMI
TEOPETHYECKUE OCHOBBI OPTaHHU3aIl|H, [NIAHMPOBAHNY U TIPOBE/ICHHUS HAYYHBIX UCCIIET0BAHMI




Vmetb

COCTaBJIATh OTHYETHI U JOKJIA/bI

TOTOBHUTH JJOKJIAIBI JUTSl YYacTHs B HAYIHBIX KOH(EpeHIHIX

COCTAaBIJISITH OTYETHI ¥ JOKJIAJIB O HAYIHO-HCCIE0BAaTeILCKOH paboTe A y9acTHs B HAyTHBIX
KOH(EPEHITHIX

Brnaners

HaBbIKaMH ITAHUPOBAHUS U NIPOBEICHHS SKCIIEPUMEHTOB C IPUMEHEHHEM COBPEMEHHBIX METOI0B U
HU3MEPUTETHHON anmapaTypsl

HaBBIKaMH BEACHUS JOKYMEHTALUH 10 IPOBEACHUIO HCCIIEA0BATEIbCKON U TPOU3BOCTBEHHOM
paboTsl; mpuéMaMu caMooOpa3oBaHUs

HaBBIKaMH OOpaIIeHNs C HAyYHOH M y4eOHO! JINTepaTypoil; HaBBIKAMH HCIIOJIB30BaHHUS
MaTeMaTHIEeCKHUX MaKeTOB JUIS HCCIIEJOBAHMS MaTeMAaTHIECKUX MOENeH (HH3HIecCKUX 00bEKTOB U
IIPOLIECCOB




6. CTpykTypa u conep:xkanune npakruxku/HUP

O6m1as TpynoemMkocTh mpaktuku/HUP coctapnser 25 3auernpix enuann 900 akas. 4acoB, B TOM YHCIIE:
— KoHTaKkTHast pabora — 10,3 akan. 4acos:
— camocTosiTenbHas padora — 889,7 akan. 4acos;
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Paznens! (3Tamsl) U cogepkaHue
MPaKTUKH

Cemectp

Bugp! paboT Ha pakTHKe,
BKJIIOYAsi CAMOCTOSITEIbHYIO paboTy

Kon xoMmereHIun

yTBep)KﬂeHI/Ie pacnpeaciicHus Ha
MPaKTUKy n UHAUBUAYAaJIbHOT'O

3aJ]aHus. TK-1
[IpoBenenne YCTaHOBOYHOH
KOH(EepEeHLIUH. Bri6op 6aspr|[1K-2
MPaKTHKU u HOJTy4CHHUE
WHIUBHAYAIBHOTO 3a/1aHuA or|lIK-3
1. 1-i1 sramn (MOATrOTOBUTEIIBHBII) PYKOBOAHTCIA.
IIpocnymuBanue BBojiHOTO|[1K-4
HHCTpYKTaXka IO OXpaHe TpyAa H
H3y4YeHHe CIenKypca B pamkax|[IK-5
00pa3oBaTeNbHOM IPOrpaMMEbL.
IIpenBapuTeabHOE  3HAKOMCTBO €
JESATEIILHOCTHIO HPEINPUTHS,
HaIMcaHue COOTBETCTBYIOILETO
paszena oTdera Mo MpaKTHKe.
VTBepKICHHE paclpeneleHus] Ha
NPaKTUKy ¥ WHAMBHAYaIbHOTO
3a/1aHUA. IIK-1
IIpoBenenue YCTaHOBOYHOMU
KOH(EPEHIINH. Bri6op Gaspr|[1K-2
MPaKTHKA " HOJTy4YeHUE
HH]IIBU/TyaTEHOTO 3am1aHus or|IK-3
1. 1-#1 5Tam (MOArOTOBUTENIBHBIH) DYKOBOIHTCILA.
IIpocnymuBanue BBOIHOTO [ [TK-4
HHCTpyKTaXka II0 OXpaHe TpyAa u
U3yYeHHe cHelKypca B paMkax|[TK-5
00pa3oBaTeIbHON MPOTPAMMEL.
IIpenBapuTeabHOE  3HAKOMCTBO €
NS TETbHOCTBIO OPENPHUSTHS,
HanucaHue COOTBETCTBYIOLIETO
paszena oT4era 1o mpaKTHKe.
VTBepiKIeHHE paclpeeleHuss Ha
NMPakTUKy W WHIUBUAYalIbHOTO
3aJaHusl. IK-1
IIpoBenenue YCTaHOBOYHOM
KOH(EPECHITUH. Bri6op 6aspr|11K-2
MPaKTHKU u HOJTy4CHHUE
HHIMBUYaIbHOTO 3aMaHus or|IK-3
1. 1-i1 stam (OATrOTOBUTEIBHBII) PYKOBOAHTEIA.
[pocnymuBanue BBoaHoro|[1K-4
UHCTPYKTaXka IO OXpaHe Tpyna H
U3yYeHHEe CIelKypca B  paMkax|[TK-5

00pa3oBaTeNnbHOI IPOrpaMMmBlL.
[IpenBaputenbHOE  3HAKOMCTBO €
NEeATETbHOCTIO HpeANPUATHS,
HarucaHue COOTBETCTBYIOIIETO
pasjiena oT4era 1o mpaKTHKe.




2-1 5Tan (OCHOBHOM)

AHarmuTHYecKass dYacTh OTYeTa I10
TIPAKTHUKE, BBITIOJTHCHHUEC 3aJJaHU

MPaKTHKH.
Pa6ora Ha OHOM u3
HCCIIE0BATEIbCKUX YCTaHOBOK, COOp
IKCIIEPUMEHTATBHOTO

[K-1

[K-2

IK-3

1TK-4




MaTepuaa JUISt MarucTepcKon
JHCCepTalu.

3amuTa OT4YeTa MO MpPaKTUKE Ha
Kadenpe mepen IpenogaBaTeIeM —
PYKOBOJMTENIEM MPaKTHKA oT
kKadenpsl, BO BpeMs  HTOTOBOI
KOH(EepEHIHN.

2-it atan (OCHOBHOI)

AHayMTHYeCKas YacThb OTYeTa [0
NPAaKTHKE,  BBIOJHCHHE  3aJlaHHi
HPAaKTHKH.

Pabora Ha OJHOM u3
UCCIIEZIOBATEILCKUX YCTAaHOBOK, COOp
IKCIIEPIMEHTAJILHOTO MaTepHana st
MarucTepcKot IuccepTaIym.

3amuTa OT4YeTa IO MPaKTHKE Ha
Kadenpe mepen IpernogaBaTeIeM —
PYKOBOJHTEIEM NPaKTHKU oT
Kadenpsl, BO BpeMs  HTOTOBOM
KOH(EpEHIIUH.

[K-1

IK-2

IK-3

[1K-4

[1K-5

2-it atan (OCHOBHOI)

AnanuTHdeckas dYacTb OT4YeTa IIO
NpPaKTUKE, BBHIIOJHEHHWE  3aJaHUH
MPaKTUKH.

Pabora Ha OJHOM u3
HCCIIeI0BAaTENbCKUX YCTaHOBOK, cOOp
IKCIIEPUMEHTAJIBHOTO MaTepHaia s
MAarucTepcKoi auccepTanu.

3ammTa OT4YeTa MO MPaKTHKE Ha
Kadenpe mepen IpenogaBaTeIeM —
PYKOBOJHTENIEM MPaKTUKA oT
kKadenpsl, BO BpeMs  HTOTOBOM
KOH(EpEHIIUH.

IK-1

[1K-2

IK-3

[1K-4

I1K-5




7 OueHoYHbIE CPeACTBA ISl NPOBeeHUs POMEKYTOUHOIi aTTecTanuu no npakrtuke/ HUP

HpeZ[CTaBJ'IeHI)I B I[IPUJIOKCHUHN 1.

8 YueoHo-MeTOoAMYecKoe 1 HH(popManuoHHOe obecnieyenne npakruxku/HUP

a) OcHoBHas1 1UTEpaTypa:

1. 3aituesa, T. H. IIporpamma nmpoxox/IeHHs BCEX BHIOB MPAKTHKH : MeToaudeckue ykasanus / T. H. 3aiiiesa, B. @. Ps6osa, 1.
A. JlonmmaroBa ; MITY. - Marauroropck : MITY, 2012. - 1 oaxekrpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true

(mara o6patenus: 04.09.2020). - MakpooObeKT. - TEKCT : AIEKTPOHHBIH.

2. Kysnenosa, H. B. IlpousBoacTBenHas mpakTtuka : ydeOHoe mocodue / H. B. Kysnemnona, }O. I'. TepentseBa ; MI'TY. -
Marnuroropck : MI'TY, 2016. - 1 JJIEKTPOH. OIIT. JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=11.pdf&show=dcataloques/1/1130119/11.pdf&view=true (nata
obparenust: 04.09.2020). - MakpooObeKT. - TeKCT : 37IeKTpOHHBIH.

3. Kysuenosa, H. B. IlpousBoacTBeHHas mpakTtuka : ydeOHoe mocodue / H. B. Kysnemona, 1O. I'. TepentoeBa ; MI'TY. -
Marunuroropck : MI'TY, 2016. - 1 JJIEKTPOH. OIIT. JIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2305.pdf&show=dcatalogues/1/1129916/2305.pdf&view=true
(mata obpamenus: 04.09.2020). - MakpooObeKT. - TEKCT : 371eKTPOHHBIH.

4. Opranu3anus ¥ IpoBeJCHUE MPAKTHK : yueOHoe mocobue / H. H. Maxkaposa, B. B. Ilepesepses, O. 10. Crapoxy6oBa u ap. ;
MI'TY. - Marunuroropck : MI'TY, 2016. - 114 c. : WL, TabI1. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2917.pdf&show=dcatalogues/1/1134519/2917 .pdf&view=true

(mata obpamenus: 04.09.2020). - MakpooObeKT. - TeKCT : 31eKTPOHHBIH.

5. OpraHuzanusi y4eOHBIX M IIPOHU3BOJACTBEHHBIX NPAKTHK, IOATOTOBKA K MTOTOBOM TOCYIapCTBEHHOH aTTeCTAlMH : y4eOHO-
Meroaudeckoe mocodme / coct. : 1. C. byxwunckas, A. B. Iloaropckas, T. A. CnaByra, A. M. IOcymosa ; MI'TY. -
Marnurtoropck : MITY, 2018. - 1 snexrpon. onr. muck (CD-ROM). - Ha Tut. 1. cocr. ykasansl kak aBT. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3604.pdf&show=dcatalogues/1/1524569/3604.pdf&view=true
(mara o6pamenus: 04.09.2020). - Makpoo6nekT. - TekcT : anexTponnsiid. - ISBN 978-5-9967-1140-6.

6. Oxpana Tpyna : yuebnoe mocobue. U. 1 / A. 1O. Ilepstunckuii, H. H. Crapoctura, O. b. bobposa u ap. ; MI'TY. -
Marsuroropck : MI'TY, 2018. - 1 3JIEKTPOH. OMT. JIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3679.pdf&show=dcatalogues/1/1527098/3679.pdf&view=true
(mara o6pamenus: 04.09.2020). - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIN. — MakpoOObEKT.



https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=11.pdf&show=dcatalogues/1/1130119/11.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2305.pdf&show=dcatalogues/1/1129916/2305.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2917.pdf&show=dcatalogues/1/1134519/2917.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3604.pdf&show=dcatalogues/1/1524569/3604.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3679.pdf&show=dcatalogues/1/1527098/3679.pdf&view=true

0) JlonoJHHMTE/ILHAA JUTEPATypa:

I'pubanoB [I. JI. OcHOBBI MeTpoOJOruH, cepTH(UKALUM U CTAaHAAPTHU3ALUK [DISKTPOHHBIA pecypc] : ydebHoe

nocoobue / J. HA. TI'pubanos. - M. : HNHOPA-M, 2018. - 127 <c¢. Pexum gocryna:
http://znanium.com/bookread2.php?book=966821
HIxypatauk B.JI. V3mepeHus B (U3HYECKOM SKCIEpHMEHTE. [DIeKTpOHHBIH pecypc] — ONeKTpoH. maH. — M. :

T'opnas xuura, 2006. — 335 c¢. — Pexxum mocryna: https://e.lanbook.com/reader/book/3471/#1
Beromkun, A. I'. TeXHOJIOTHH 3alUTHI OKPYXKAIOIIEH Cpeabl OT OTXOAOB MPOU3BOACTBA M HOTPEOIeHHS : yueOHOe
nocobue / A. T'. Beromkun. — 2-¢ u3a., ucnp. u gon. — Cankt-IlerepOypr : Jlaub, 2016. — 304 c. — ISBN 978-5-

8114-2035-3. — Tekcr: onektpoHHslii / JlaHep :  JneKkTpoHHO-OMOmHMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/72577 (mara obpamenus: 26.09.2020). — Pexum jgocTyma: s aBTOPH3.
H0JIb30BaTEIICH.

T'yposa, T. @. Dkojorus u pannoHaIbHOE IPUPOJIONONE30BAHME | yIeOHUK M IIpakTHKyM Ui By30B / T. @. I'yposa,
JI. B. Hazapenko. — 3-¢ wu3z., uchp. u gorn. — Mocksa : UznarensctBo Opaiit, 2020. — 188 c. — (Bsicuiee
obpaszoBanmne). — ISBN 978-5-534-07032-3. — Tekcr : onektponHsiii // DBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/452654 (mara obparmenus: 26.09.2020)

3amypaeB, B.Il. MonekynsipHas ¢usuka. 3amaum: yueOHoe mocobme 11 By3oB/ B. Il 3amypaes,
A. II. Kanmnuuna. — Mocksa : M3narensctBo FOpaiit, 2020. — 189 c¢. — (Bsicuiee o6pasoBanue). — ISBN 978-5-
534-08229-6. — Texcr : anekrponnbiii / OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/455724 (nara
obparenust: 25.09.2020).

Benog, I'. B. TepmoarHamuKa : yueOHUK U IPAKTHKYM 1 akajeMuueckoro Oakanaspuara / I'. B. benos. — Mocksa
: U3natenscto FOpaiit, 2016. — 509 c. — (bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-9916-5636-8. —
Texkcr : anexrponnsiii // DBC ¥Opaiir [caiir]. — URL.: https://urait.ru/bcode/385732 (nara obpamienus: 25.09.2020).
MaryxuH, B. JI. ®usuka TBepaoro teia : yuebHoe mocobue / B. JI. Maryxus, B. JI. Epmakos. — Cankr-ITetepOypr :
Jlanp, 2010. — 224 ¢. — ISBN 978-5-8114-0923-5. — TekcT : 35eKTpOHHBI# // JIaHb : 37eKTpOHHO-OUOIMOTEYHASE
cucrema. — URL: https://e.lanbook.com/book/262 (mara obparenus: 24.09.2020). — Pexum qocTyna: [jist aBTOPH3.
II0JIb30BATEIICH.

3.Bnagumupos, I'. I'. ®usnka noBepXHOCTH TBEPIABIX Tel : yuyeOHoe mocooue / I. I'. Bnagumupos. — CaHKT-
TletepOypr : Jlanp, 2016. — 352 ¢. — ISBN 978-5-8114-1997-5. — TekcT : 25eKTpOHHBIH // JIaHb : SIEKTPOHHO-
6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/71707 (nara oGparuenus: 24.09.2020). — Pexum
JIOCTYIIA: JJI aBTOPH3. NOJIb30BATENICH.

Annpees, JI. A. ®usrKka U XUMHUSI TBEPAOTO Telia. MeTalUTbl U MONYIPOBOAHKKY : yueOHoe rocobue / JI. A. Anmpees,
A. B. Hosukos, E. A. HoBukoBa. — Mocksa : MUCHC, 2005. — 52 ¢. — Tekcr : sexTponHbiii // JIaus :
3NeKTPOHHO-6nOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/116452 (mata o6pamenus: 24.09.2020).
— Pexxum moctyna: ans aBropus. noip3oBareneil. ['Bosnea, B. A. bazoBrle u npukianasie HHOPMAIHOHHEIE
TexHoJoruu: Yueouuk / B.A. I'BozneBa. - Mocksa : UJ] ®OPYM: HUL] UHOPA-M, 2014. - 384 c. (Beiciiee
obpazosanue). ISBN 978-5-8199-0572-2. - Tekcr : anexrponnsiii. - URL:
https://znanium.com/catalog/product/428860 (mara oGpamenus: 23.09.2020). — PesxuM I0CTYIIA: MO MOITUCKE.



http://znanium.com/bookread2.php?book=966821
https://e.lanbook.com/reader/book/3471/#1
https://e.lanbook.com/book/72577
https://urait.ru/bcode/452654
https://urait.ru/bcode/455724
https://urait.ru/bcode/385732
https://e.lanbook.com/book/262
https://e.lanbook.com/book/71707
https://e.lanbook.com/book/116452
https://znanium.com/catalog/product/428860
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18.

19.
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21.

22.

23.

24,

Onoxoii JI.C. KoMIblOTepHbIC TEXHOIOIHH B HayKe U oOpasoBaHuu: YdeOHoe nmocodue / JI.C. OHokoii, B.M. Turos. -
M.: U] ®OPYM: UTHDOPA-M, 2011. - 224 c.: 60x90 1/16. - (Beicuiee obpaszoBanue). (nepemier) ISBN 978-5-8199-
0469-5 Pexum nocryna: http://znanium.com/bookread.php?book=241862 (mara o6pamenus: 23.09.2020). — Pexum
JocTyma: 1o noxanucke. Masasnosa, B. JI. Hanoknactepsl: peHTreHOCIIeKTpaibHbIe HCCIIEJOBAaHUS U KOMITBIOTEpPHOE
mozenuposanue / B.JI. Maszanosa, A.H. Kpasiosa, A.B. Conpatos. - Mocksa : ©U3MATIINT, 2013. - 184 c. ISBN
978-5-9221-1457-8, 100 3k3. - Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/852377 (nara
obpamienust: 24.09.2020). — PexuM mocTyma: mo moJIrcKe.

Ocuros, FO. B. KoMIbl0TepHOE MOACITHPOBaHHE HAHOTEXHOJIOTHI, HAHOMATEPHUATIOB M HAHOCTPYKTYD : Jubdy3ns :
yuebHoe nocobue / 10. B. Ocumos, M. b. Cnasun. - Mocksa : 3a. Jlom MUCuC, 2011. - 73 c. - ISBN 978-5-87623-
420-9. - Tekcr : anekrponHbIid. - URL: https://znanium.com/catalog/product/1222906 (nara o6pamuienns: 24.09.2020).
— PexxuM JocTyma: 1o HOJIHCKe.

Bunun, FO. B. Teopernueckue OCHOBBI TEIUIOTEXHUKH. Terutomaccoobmer: Yuebnoe nmocobue / Buaun 10.B.,
Kazaxkos P.B., Konocos B.B. - Kpacuosip.:CDV, 2015. - 370 c.: ISBN 978-5-7638-3302-7. - TekcT : 37€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/967810 (xara obpamienus: 23.09.2020). — Pexxum 10CTYIA: 1O TTOIUCKE.

bpayn, A.I'. DieMeHTHI KBAaHTOBOM MEXaHHKH U (QU3MKK aTOMHOTO si/ipa : yuel. mocobue / A.I'.BpayH, NI .JleBuTuHa.
— 2-e u3n. — Mocksa : THOPA-M, 2015. — 84 c. - ISBN 978-5-16-010384-6 (print) ; ISBN 978-5-16-102353-2
(online). - Tekcr : anexTponnsiii. - URL: https://znanium.com/catalog/product/486392 (nara o6parmenus: 23.09.2020).
— Pexxum ngocryma: mo moamucke. 1.

Huxkepos, B. A. ®usuka. CoBpemeHHbli Kypc : yueOnuk / B. A. HukepoB. — 4-e m31. — Mocksa : M3natenscko-
ToproBas kopropamus «/lamkos u K°», 2019. - 452 c¢. - ISBN 978-5-394-03392-6. - Tekcr : anekrpoHHsIi. - URL:
https://znanium.com/catalog/product/1093441 (nara o6pamierus: 23.11.2020). — PesxuM gocTyma: 1o HO/IIUCKE. .

Hodode, b. JI. dusmxa s3meMeHTapHBIX YaCTHUI: KBAHTOBAs XpOMOMHAMUKa B 2 T. Tom 2 : yueOHOe rmocobue st
By30B / B. JI. Modde, JI. H. Jlunaros, B. C. ®agun. — 2-¢ u3z., nepepad. u gorn. — Mocksa : M3natensctso FOpaiir,
2019. — 344 c¢. — (ABtopckuii yueonuk). — ISBN 978-5-534-08087-2. — Tekcr : anekrponusiii // D5C FOpaiit
[caiir]. — URL: https://urait.ru/bcode/441566 (mara obparuenus: 24.09.2020).

I'pxeropxesckuii, K. B. OCHOBBI MONEKyIAPHON CIIEKTPOCKOIIMHU: CIIEKTPhI ONITUYECKOI0 MOTJIOIEHUS 1
JFOMHHECLIEHIINH, IPUMEHEHHE B H3yIEeHHH ITOJHOKCOMETAIATHRIX HAHOKIIACTepOoB: Y4yeOHoe mocobdue /
I'pxeropskesckuii K.B., Ocrpoymiko A.A., - 2-e u3z., crep. - Mocksa :®nunTa, U3x-Bo Ypai. yu-ta, 2017. - 210 c.
ISBN 978-5-9765-3083-6. - Tekcr : anekrponnsiif. - URL: https://znanium.com/catalog/product/947274 (narta
obpammenust: 24.09.2020). — Pexxwum mocTtyma: mo moJmuckKe.

Banogsa (Komsmiosa), B. 1. ®usnko-xuMudeckue Metoasl ananmsa / Banosa (Konsutosa) B. /., AGecanze JL.T. -
Mockaa :/lamkoB u K, 2018. - 224 c.: ISBN 978-5-394-01751-3. - Tekcrt : anekrpoHHsbIif. - URL:
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B) MeToanyeckne yka3aHus:

MeToauueckme pekoMmeHAaLmMmM 41A CaMOCTOATEIbHOM paboTbl CTYAEHTOB NPeACTaB/eHbl B NPUIOKEHUN 1

r) IlporpammHoe o6ecneuenne n MHTepHeT-pecypcbl:

IIporpammMHoe oGecneyenne

Hanmenosanue I10O Ne norosopa CpoK JIeHCTBHS JTULIEH3UU
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(mis kiaccoB)

MS Office 2007
Professional Ne 135 o1 17.09.2007 OeccpouHO
7Zip cBoboHO pacnpocTpansiemoe [10 6eccpouHO
FAR Manager cB0OOHO pacmpoctpansemoe [10 OeccpouHO
IIpodeccnonanbuble 6a361 AAHHBIX 1 HHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBI
HasBanue xypca Ccplika

DnexTpoHHas 0a3za nepuoauyeckux wu3ganumii East View Information

Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonanpHast wHQOpMannOHHO-aHAMUTHYECKasg cucreMa — Poccuiickuii
nHAeKC HayyHoro uutupoBanus (PYTHLI)

URL: https://elibrary.ru/project_risc. asp

IMouckosas cucrema Akagemust Google (Google Scholar)

URL: https://scholar.google.ru/

Poccuiickas ['ocynapctBenHas 6ubnuoreka. Katagoru

https://www.rsl.ru/ru/4readers

OnexkrpoHHbIe pecypcehl oubmmorexkn MI'TY um. .M. HocoBa

http://magtu.ru:8085/marcweb
2/Default.asp

YuuBepcuterckas nHpopmarmonHas cucrema POCCHUS

https://uisrussia.msu.ru

MexayHapoaHas 0aza CIIPaBOYHBIX M3JAaHWH 10 BCEM OTPACISIM 3HAHHN
SpringerReference

http://www.springer.com/refer ences

9 MarepuaabHO-TeXHHYecKOe ofecniedenne npakTukun/HUP




VYueGHbIe ayIUTOPHUH YIS IPOBEICHUS 3aHATHH JICKIIHOHHOTO TUIa Jlocka, MyIETHMEIUHHBIA IIPOSKTOP, YKPaH.
n/unu MysabTHMEANIHHbBIE CPEACTBA XPAHEHUS, IEPEIauH U PECTABICHUS HHPOPMALIIH.

JlaGopaTopust My TbTUMEANNHBIX TexHONOTHIT 195 ay.

. MynpTuMeuiiHbIe 00y4alolie MPOrpaMMBbl U AICKTPOHHBIC y4eOHUKH

. Tematnaeckue Buneopmibsmel, DVD, crnaiipl 1 KOIOTPaHCIIOPAHTHI IO GU3UKE
. MynpTuMenuitHas qocka

. DKCIIO3HUIIOHHBIH KpaH

. Buneomaruaurodon (1 DVD — meep)

. Tenesuzop LIT - Plazma

. ITepconanbHbIii komnbioTep «Pentium 111», co 3BykoBoii kapToii u mporpammamu Word, Exel
. MynbTUMeIUIHBIN TPOEKTOP

. lokymeHT-kamepa

10. IIpoexrop BENO MX503

11. Kommsrorep LCD 17

O©CoO~NO UL, WN -

JlaGopaTopust xumMnu 1 GU3NKO-XUMHIECKIX METOJIOB HCCIIEIOBAHMUS OKpYXaromel cpensl 383 ayi.
. Monomep U1 — 130.2 M-1wur.,pH-metp

. PH-150 M-2mur.,

. Ciekrpooromerp «Cary» (ayn. 124)

. ®oroxonopumerp KOK-3-1 mwir.,

. Tepmoctat CXKMJI-1 mr.,

. Marasus snekrpudeckoro conpotusienus P4834 13700-2mr.,
. Muxpoamnepmerp ©195-1mrt.,

. 3ByKOBOI1 reHepaTop-1mir.,

. Bermsoxaoi# mkag-1mr.,

10. Becol TexHo-xumuueckue, BJIP-3-100 - 1.,

13. TIpubop auist U3ydeHus IEKTPOIPOBOIHOCTH- 1 IIT.,

14. Tlorentomerp IIT-63-11muT.,

15. TIpuGop 1yt moydyeHus razos- 1mrT.,

16. Kpucrammzatops! npsiMeie 200 MM 1 310 Mm-21mT.,

19. Habop apeomerpos-10mT.,

12. Tazomertp (5 m)-1wt.,

13. Dkcukaropsl (2 u 5 1)-5mir.,

14. Annapat Kummna ass npoBeieHHsS XUMHYECKUX peaknnii-11mrT.,
15. llkad cymmapHbINA-11mT.

16. TTIpubop Pebunnepa ais u3MepeHHUs MOBEPXHOCTHOTO HATSKEHHUS
17. YcraHoBKa JJ1st M3MEPEHHMS IUNIOTHOCTH U B3KOCTH JKHIKOCTEH
18. KommsroTep

O©COoO~NOUITDS, WN B

HOLI «Hano»
1. Cnekrpoporomerp «Cary» (ayx. 124)
2. UK-cnekrpodoromeTp

[NomemeHnnss 11t CcaMOCTOATENBHON paboThl O0yJalOUmIMXCSA: YHTANBHBIE 3albl OuOnHoTekw, IlepcoHanbHBIE
KommbroTepbl ¢ makeroM MS Office, Bbixonom B IHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO 00pa30BaTeIbHYIO CPENy YHHBEPCUTETA

IMomemienre anst XpaHeHHss W NPOQUIAKTHYECKOro 00CiyXHBaHUS ydeOHoro oGopynoBanus: Cremmaxu s
XpaHeHHus yueOHO-HarJISTHBIX TOCOOMH M y4eOHO-MEeTOIMYECKON TOKyMEHTAIIUH.



[punoxenue 1

6 YueOHO-MeTOAMYeCKOe o0ecnevyeHre CaMOCTOSATEIbHOI padoThl 00y4arommuxcs

MeToauyeckne peKOMEeHAAINH /151 CAMOCTOATeIbHOWH PadoThI CTY/ICHTOB
B xo/1e BBIOTHEHHSI CAMOCTOSITENIFHON pabOTHI IO JAHHOMY KypCY, ydaliuecs J0KHbI HAydUThCs BOCHIPHHUMATh CBEACHHUS Ha
CllyX, (pUKCHPOBaTh HH(OPMAIHMIO B BUJE 3aIMCEH B TETPaAsAX, pabOTaTh ¢ MUCbMEHHBIMU TEKCTAMHU, CAMOCTOSATENIBHO U3BIIEKAs
U3 HUX TIOJIE3HBIE CBEJCHNS M 0OpMILSISL UX B BHJIE TE3NCOB, KOHCIIEKTOB, CHCTEMAaTH3UPOBATh NH()OPMAIIHIO B BUJIE 3aII0JTHEHHS
Ta0NuII, coCTaBIeHHs CXeM. BaKHO HaydHTBCS BBIAGIATH TJIaBHBIE MBICIIH B JIEKIHH IIPEIO1aBaTellst IN00 B MUCEMEHHOM
TEKCTe; aHAIN3UPOBATH SIBJICHUS; ONPEIEITH CBOIO TIO3HUIUIO K ITOJIYYCHHBIM Ha 3aHATHAX CBEICHHSIM, YeTKO (OpMyIHPOBATh
ee; apryMEeHTHPOBATh CBOIO TOUKY 3PSHUS: BBICKA3bIBATh OIIEHOUHBIE CY)KIEHMS; OCYIIECTBIATH caMoaHainn3. Heoo6xoxumo
YUHUTBCA BIAJIETh YCTHOH U MIChMEHHON peubio; BECTH AUAJIOT; yIaCTBOBATh B JUCKYCCHHU; PACKPBIBATh COMEP KaHNUE N3ydaeMOM
MpoO6IEMBI B MOHOJIOTHYECKOH PEUH; BHICTYIATh C COOOIEHUSIMU U TOKIATaMH.
CamocrosiTenbHas paboTa MaruCTpaHTOB HAINIPaBJICHA Ha PEIICHNE CIIeTYIOMUX 3a0ad:
- BBITIOJTHEHHUE 3a/IaHUH HAyYHOTO PyKOBOJIUTENS COTTIACHO MHIUBUIYaTbHOMY IIJIaHY;
- 00paboTKa SKCIEPIMEHTAIbHBIX PE3YIbTaTOB;
- IPOBEICHNE PACUETHBIX paboT;
- HalMCaHMe YacTel MarkucTepcKoH AUCCepTaIii, NX KOMIIOHOBKA M 0()OPMIICHHE MarucTepckoi paboTHI B IIEIOM;
- KOHCYJIBTAIINA C HAYYHBIM PYKOBOJHUTEIIEM;
- paboTa c y4eOHO# 1 HayqHOI! TuTepaTypoi, peepaTuBHas paboTa ¢ HAyIHBIMH ITyOINKAIUsIMU 110 TEMe IUCCEPTAIlIH;
- ohopmIIeHHE PE3yNIBTATOB HCCIEA0BaHuUs B (hopMe ImyOauKanui, ohpopmiieHre MyOIuKaIyil B eyarh.
Texyuuii KOHTPOJIb HpPETyCMaTpUBAET:
- KOHTPOJIb 32 BBIIOJTHEHHEM HHIUBHAYaIbHOTO IUIAHA MATUCTPAHTA, BKIIIOYAIONIEr0 HHPOPMAIUIO, TOIYUCHHYIO B IIpOIecce
Hay4YHO-UCCIIE0BATEIbCKON PabOThI, a TAKXKE B PEe3yIbTaTe IKCIEPUMEHTAILHOTO UCCIIEI0BAHMUS, TEOPETUIECKUX PacIETOB,
MOJEIUPOBAHUS, JIUTEPATYPHOTO HCCIEIOBAaHUS U T. 1.,
- KOHTPOJIb 32 IIOATOTOBKOH COOTBETCTBYIOLIMX PA3/IENIOB UCCEPTALINH.
HTOTOBEII KOHTPOJIb IPOBOUTCS HA OCHOBAHHU:
- aKTYaJbHOCTH TEMaTHKU HCCIICIOBaHUS;
- OJTHOTHI PACKPBITHA 3a/1a4 UCCICIOBAHIS, a TAK)KE 3HAHUS IPUHIUIIOB (YHKIMOHHPOBAHUS U3MEPUTEIBHON TEXHUKH,
MIPUMEHSAEMON Ha MPAKTUKE;
- BIaIeHHs] Hay9HOH HH(OpMaImeil Mo TeMaTHKe HCCIEIOBaHNS;
- KOJIMYECTBA ITyOJIMKAIMH 110 TEMaTUKE UCCIIEA0BaHMS;
- OT3bIBa HAYYHOTO PYKOBOAUTEIIS.

B pamkax naHHOH paGOTHI MPONU3BOAUTCS:
- aHaJIN3 CYNIECTBYIOIINX METOANK HCCIIEOBAHNS IO BEIOPAaHHOMY HAIPaBJICHHIO;
- aHa;M3 0coOeHHOCTEH TpeOoBaHNUs K SKCIIEPUMEHTAIbHOM paboTe;
- aHaNU3 PHOOPHOIT 0a3bl U BO3MOKHOCTEH MpeInpusITHs (Ja00OpaTOPHH) IO UCCIECIOBAHHUIO Pa3HOOOPa3HBIX 0OBEKTOB
(IPOYKITNH, CBIPBSI, OKPYKAIOIIEH CPeabl, OTXOA0B, IPOLYKTOB MUTAHMS, TUTHEBOH M IPHPOAHOM BOJBI U 1Ip.);
- aHaIU3 0COOEHHOCTEH CONMPOBOAUTENBHON JOKYMEHTAINH, 0OecIieYeHHe JOCTOBEPHOCTH Pe3yIbTaTOB HCCICOBAHUS;
- HaIMCaHKe YKCIIEPUMEHTAIbHON TIIaBBl MArUCTEPCKOH TUCCEPTAIHN.

JlokJiag mpencTaBisieT coboit ycTHyro GopMy coobrieHus nHpopmaruu. OH UCIONB3YETCS B By3¢ Ha CEMHUHAPCKUX 3aHATHSIX U
Ha HAyIHBIX CTYJCHIECKUX KOH(EPECHIHSAX.
TloaroroBka mokiaza OCyIIECTBIAETCS B [Ba Talla: HATMCAHNE MICHMEHHOTO TEKCTa Ha 3aaHHYIO TEMY M ITOJI'OTOBKA YCTHOTO
BBICTYIUTICHHS TIepe]T ayAUTOPHEH ciymaresel ¢ OcBemeHneM 3Toi TeMbl. [InchMeHHbIH qoKIan odopmiseTcs Kak pedepar.
IIpu paboTe Hax TOKIIAIOM CIIETYET YI€CTh HEKOTOPBIE CenU(pHIECKIe OCOOCHHOCTH:

e (OObeM JI0KIIaa JOJDKEH COTNIACOBBIBATHCS CO BPEMEHEM, OTBEICHHBIM JIJIsl BBICTYIIIICHHSI.

e Jlpu BeIOOpE TEMBI HY)XHO YYHUTHIBATh HE TOJIBKO COOCTBEHHBIE HHTEPECHl, HO W HHTEPECHl IMOTEHIHAJIBHBIX
cirymareneii. Bamre cooOmenne Heo0X0IMMO COTIIaCOBBIBATH C YPOBHEM 3HAHUH M OTPEOHOCTEH MyOIHKH.

[MoAroToBNIEHHBIH TEKCT AOKJIaAa JOJDKEH XOPOIIO BOCIIPHHUMATHCS Ha ciiyX. Jlaxe eciii 0ToOpaHHbII BaMU

MaTepHa CI0XXeH U HEOAHO3HAaYeH, TOBOPUTH JKeJIaTeIbHO IIPOCTO U SICHO, He Ieperpyskas pedb HaykooOpa3HEIMI 000pOTaMHy
creru(pUIeCKUMU TePMUHAMI.
CremyeTr OTMETHTH, YTO HHOT/IA MIPETIojaBaTeNb He TpeOyeT OT CTYJEHTOB MIChbMEHHOTO BapHaHTa AOKJIA[a U OLIEHNBAET NX
paboTy UCKITIOYUTENHHO MO YCTHOMY BBICTYIIeHHIO. HO 3HaYMTENbHO Yale MIChMEHHBIN TOKIIA IPOBEPSIETCS 1 €r0 KauecTBO
TaKOKe OLlEHUBaeTcs B Oajiax. BHe 3aBUCHMOCTH OT TOTO, HY)KHO WJIM HE HYXKHO OyZeT cjaBaTh Ha IPOBEPKY TEKCT OyIyIIero
BBICTYIUICHUS, COBETYEM HE OTKA3bIBATHCS OT MUCHMEHHOM 3aIiCH JOKJaaa. DTO MOMOXKET N30€KaTh MHOTHX 0[].[]/[60](, KOTOPBIC
CJIy4aloTCsl BO BpeMsl yCTHOW MMIIPOBU3ALIMH: OTKJIOHEHHE OT TEMBbI, HAPYILICHUS JIOTHYECKOH MMOCIIeI0BAaTENbHOCTH, HEOPEIKHOE
obparieHue ¢ [UTaTaMu, 310yNoTpedIeH e NeTals MK U T.1. ECITH BBl XOpOIIIO BiiajjeeTe HaBbIKaMU CBOOOIHOM pedr 1
obJajfaeTe BBICOKOH KyJIbTYypOIl MBIILICHHS, TO 3aMEHUTE MMMCEMEHHBIH JOKIIa]] COCTAaBICHHEM Te3UCHOTO I1aHa. C ero
MOMOIIBIO 3a)MKCHPYITE OCHOBHEIE MBICIIN 1 HJIEH, BEICTPOITE JTOTHKY TOBECTBOBAHMS, OTOEPUTE SIPKHE U TOUHBIE TIPHMEPEI,
chopMyIpYyHTE BEIBOABL.
IIpn moaroTOBKE K YCTHOMY BBICTYIUICHHIO BO3EMHTE Ha BOOPY)KEHHE HEKOTOPBIE COBETHI:

o Jly4mmuii BapuaHT BEICTYIUICHHS Mepe]] ayIUTOpUel — 3To cBOOOHAsI pedb, He OCIOKHEHHas YTeHneM Tekcta. Ho ecmm
y Bac He BBIPAa0OTAHO yMEHHE OOIaThes ¢ MyONMKoi Oe3 OyMakku, TO HE NBITAWTeCh CHIENaTh 3TO Cpasy, 0e3 MOJATOTOBKH.
OcBamBaTh ATOT OMBIT HYXHO HOCTEIIEHHO, OT JOKJIaJa K JOKIaay yBEeINdnBas 00beM pedun 0e3 3arisiAbIBaHus B TEKCT.

e Ecnu BBl HAMEpeHBI CUNTHIBATH JOKJIAJ] C 3arOTOBJICHHBIX IMICHMEHHBIX 3alMCeH, TO TOcTapalTech, YTOOBI YTEHHE
OBIIO «XyZIOXKECTBEHHBIM»: 0003HAYalTe IMay30i JIOTMYECKHE IEePeXoasl OT YacTH K YacTH, BRIIEIIHTEe MHTOHAIMOHHO 0Cc000
Ba)KHBIC MBICJIM ¥ apTyMEHTBI, BAPbUPYHTE TEMII PEUH.



Yuras nokian, He TOPOIIUTECH, AETANTE ATO KaK MOYKHO criokoiHee. [loMHHTe, YTO CKOPOCTH MIPOM3HOLLIEHHSI TEKCTA Mepe
CITyIIaTeISIMH BCET/a JOJDKHA OBITH OoJiee MEAJICHHOM, YeM CKOPOCTh Ballel MOBCEJHEBHOM pedn.
CBepbTe MUCbMEHHBIH TEKCT C XPOHOMETPOM, AJIsI 3TOTO IIPOYHTANTE €r0 HECKONIBKO pa3 ¢ CEKYHIOMEPOM B pykax. B ciydae,
€CJIM TOKJIa]] OKaXXETCs CIMIIKOM JUIMHHBIM MM KOPOTKUM, ITPOBEANTE €T0 PEKOHCTPYKIHIO. OHAKO BMECTE C COKPAIICHHSIMH
W IOTIONTHEHHSIMH He «TI0TepsiiiTey TeMy. He mognaBaliTech HCKyIICHUIO paccka3aTh BCe, YTO 3HAETe — IOJHO M ITOJPOOHO.
OO6partuTe BHIMaHHE Ha TeMOp U CHITy Baero rojixoca. OueHp BayKHO, YTOOBI BaC OBLIO CIBIIIHO B CAMBIX OTAAIEHHBIX YaCTAX
AyANTOPHH, U TIPH 3TOM BBl HE «TJTYLIHIN» BOJIN3M Bac HaXOASIIMXCS Clymarenei. Bapeupyiite TeMOp peun, oH npumact ei
BBIPA3UTENHFHOCTh U TIOMOXET N30€XaTh MOHOTOHHOCTH.
Crenute 3a CBOMMH XKecTaMH. Upe3MepHast >KeCTHKYILIIUS OTBIIEKAeT OT COep KaHMs TOKIA/Ia, a MOJHOE ee OTCYTCTBHE
CHIDKAeT JISHCTBEHHYIO CHITy BRICTYIIIeHHs. [locTapaiiteck m30aBUTHCS OT )KECTOB, IEMOHCTPUPYIOIINX Ballle BOJHEHHE (KOTJa
KPYTATCS pYYKH, TEPEOSITCS ITyTOBUIIBI, 3aJIaMBIBAIOTCS MAJbIBI). cIomb3yiiTe KecThl — BEIpa3nuTeIbHbIe, OIMCATEIbHEIE,
HoApaxaTeIbHbIe, YKa3yIOIHe — IS ITOJHOTHI MIePelaul BaIlliX MBICICH.
YcraHoBHTE 3pUTENIBHBIA KOHTAKT ¢ ayquToprei. He cTout Bce BpeMst CMOTpeTh B OKHO, OITyCKaTh IJa3a WK
coCpeoTaunBaThCs Ha TekcTe. CTapalTech 3pUTEIBHO OOLIATHCS CO BCEMH CITYIIATENSIMHU, IEPEBO/S B3I OT OJHHUX K JIPYTHM.
He o6pamaiite BHUMaHHE Ha OTMO3JaBIINX U HE pephIBaeTe CBOU JOKIaA 3aMedaHusIMU. Ho BMecTe ¢ TeM creauTe 3a peakiuei
MyOJIMKY Ha Ballle BRICTYTUIEHHE (0J00peHHe, yCTaloCTh, HHTEPEC, CKYKY) U €CIIH CMOXKETE, BHOCUTE KOPPEKTHBEI B peUb C
LETBIO TOBBILIEHHS HHTEPEca K €T0 COEP KaHHUIO.
OTBeuaTh Ha BONPOCHI B KOHIIE BBICTYIIEHHS HAZ0 KPATKO, YETKO M YBEPEHHO, O€3 IUIIHUX TOAPOOHOCTEH 1 MOBTOPOB.
TocTapaiirecs nmpengyrasaTe BO3MOXKHBIE BOIPOCH! CBOUX CIyIIAaTeNel U TOATOTOBUTHCS K HUM 3apaHee. Ho eciu cirydutes, uto
BBI HE 3HAacTE OTBETA HA 3aJaHHbIH BaM BOIIPOC, HE OONTECh B 3TOM MPU3HATHCSA. DTO 3HAUUTENBHO JTy4Ille, YeM OTBEYaTh He TI0
CYIIECTBY WJIN OTLIYYHBATHCS.
IIpoBeanTe reHepabHYIO PEHETHIINIO CBOETO JOKIAAa Nepesl IPy3bIMH WIH OIM3KUMH. DTO IIOMOJKET 3apaHee BBISIBUTD
HEKOTOpBIE HEJJOCTATKN — CTHIIMCTUYECKH CIa0ble MecTa, TPYIHOIIPOM3HOCHMBIE CIIOBA M (hpasbl, 3aTSHYTHIE BO BDEMEHHU YacTH
u T.1. [Ipoananusupyiite CBOIO TUKINIO, HHTOHAIMY, )KeCcThl. ClenaiiTe Tak, YT00bI OHU ITOMOTaNH, @ HE MEIIaN YCIENTHO
HPEICTaBUTh ITyOJIMKU ITOrOTOBICHHBII BaMH JTOKJIaM.
IIpe3enTanus — COBpeMEHHEIH CIIOCOO YCTHOTO MIJIM MHCBMEHHOTO IPeICTaBIeHHs HH(POPMALUK C UCTIOIb30BaHHEM
MYJIbTUMEIUHHBIX TEXHOJIOTUI.
CymecTByeT HECKOIBKO BApHAHTOB MIPE3CHTALIIH.

o JIpeseHTanys ¢ BBHICTYIUICHUEM JOKIATIHKa

o [Ipe3eHTarms ¢ KOMMEHTapUsIMHU TOKIaTIHKa
IIpe3enTanust Ast CAaMOCTOSITENILHOTO IPOCMOTPA, KOTOPasi MOXKET JEMOHCTPUPOBATHCS Mepe]] ayAuTopuei 6e3 yqacTus
JOKJIaTYHKa.
TloaroroBka npe3eHTaMN BKIIOYAET B CE0sI HECKOIBKO ITAIIOB:
1. [ImanupoBaHue Npe3eHTannum
OT OTBETOB Ha 3TH BOIPOCHI OyET 3aBUCETh BCE MOCTPOCHUE TPE3CHTAINN:

® KAaKOBO NpeJHa3Ha4YCHHE U CMBICI MPe3eHTalnH (IEMOHCTpaLUsl pe3yIbTaTOB HayqYHOH pabOThl, 3allUTa JUINIOMHOTO
MPOEKTAa H T.11.);

® KaKyo poJib OyIeT BBITOIHATH IPE3CHTALMS B XO/€ BBICTYILICHUS (CONPOBOXKACHHE OKIA/IA UM €TI0 WINTIOCTPALHS);
KaKoBa IeJIb Mpe3eHTannu (MHGopMupoBanue, yoexIeHHE HITH aHAIH3);
Ha KaKoe BpeMs pacCulTaHa mpe3eHTanus (KopoTkoe - 5-10 MUHYT WiH IpoIoJuKUTENbHOE - 15-20 MUHYT);
KaKOB pa3Mep U COCTaB 3pHUTeNbCKOH aynutopuu (10-15 yenosek nmm 80-100; mpemoaaBaTeny, CTyISHTH WM CMEIICHHAs
ayJIUTOPHS).
2. CTpyKkTypupoBaHue HHPOPMAIIH

e B Ipe3eHTaINH He J0JDKHA OBITh MeHee 10 ciaiiioB, a o0mee NX KOJIM4ecTBO npeBsmaTh 20 - 25.

® OCHOBHBIMH IPHHIMIAMH IIPU COCTAaBJICHHU INPE3EHTAIMM JOJDKHBI OBITH SICHOCTb, HATJISTHOCTb, JIOTHYHOCTb U
3a[IOMHHAEMOCTH;
Mpe3eHTalys JOJDKHA MMETh CLIEHApHUH 1 YETKYIO CTPYKTYPY, B KOTOPOil OyIyT OTpakeHbI BCE IPHYMHHO-CIIC/ICTBEHHBIE CBSI3H,
paboTa Hax npe3eHTalreil HaYMHACTCS TT0CiIe TIIATENEHOT0 00{yMBIBAaHUS U HAITMCAHMS TEKCTa JOKNIA/1a, KOTOPBIH HEOOX0ANMO
pa36uTh Ha hparMeHTHl U 0003HAYHUTH CBSI3aHHBIE C KAKABIM M3 HUX 33/1a4 U IeHCTBUS,
MIEPBBIH 1Iar — 9TO ONpeeeHNe INIaBHON HAeH, BOKPYT KOTOPOH OyIeT CTPOHUTHCS MPE3EHTALN;
9acTh MH(POPMAUH MOXKHO TTEPEBECTH B JBA TUITA HATJIAHBIX IIOCOOMI: TEKCTOBBIE, KOTOPBIE TOMOTYT CITyHIATEIsIM CIEANTD 3a
XOJ/IOM pa3BepTHIBAHUS apIyMEHTOB U rpaduueckue, KOTOpbIe WILTIOCTPUPYIOT TJIaBHbIEC ITYHKTHI BHICTYIUICHUS U CO3JAl0T
SMOIIMOHAJIBHBIE 00pa3kl.
CIOJKETHI TIPE3EHTAIMH MOTYT Pa3bsCHATH WM WIITIOCTPUPOBATH OCHOBHBIE ITOJIOXKEHNUS JOKJIA/IA B CAMBIX Pa3HOOOPA3HBIX
BapHaHTax.
OueHb Ba)KHO HAHTH NMPaBHIBHBIN OaJaHC MEXIY PeUblo JOKIaJUUKa  COIPOBOXKIAIOMMMH €€ MyJIbTUMEANHHBIMH
3JIeMEHTaMU.

Jst aTOTO IEnecoobpazHo:
OMPEAENUTD, YTO OyJET MPEACTAaBICHO Ha Ka)XIOM Cliaiiie, YTo OyIeT B 3TO BpeMsl TOBOPHUTHCS, Kak OyJeT caeaH Mepexo K
ClIeyIOIeMy CIIaly;
caMble Ba)KHbIE UJIeH M MBICIH OTPA3HUTh U Ha Claiiax v MPOM3HECTH CIIOBAMH, TOTJa KaK BTOPOCTENCHHbIE — JIM0O CIIOBaMH,
0o Ha claiaax;
MH(DOPMAIIMIO Ha ClaliIaX IPEICTaBUTh B BUJE TE3UCOB — OHU COMPOBOXKAAIOT TOIPOOHOE M3JI0)KEHNE MBICICH BBICTYIIAIOIIETO,
a He Ha00OoPOT;
JUTSL pa3bSICHEHUsSI TIOJIOXKEHHH JTOKJIa/1a CIIOIb30BaTh pa3Hble BUBI CIIAMI0B: C TEKCTOM, ¢ TabJIUIaMH, C THarpaMMaMH;
mo0ast Ipe3eHTaIys JO0DKHA IMETh COOCTBEHHYIO APaMaTyprHio, B KOTOPOH €CTh:
«3aBsi3Kay - MPoOyXeHUE HHTEepeca ayANTOPUH K TeMe cooOIIeHNs (IPKUI HATJIsJHBINA TpuMep);
«pa3BUTHE» - IEMOHCTPALMS OCHOBHOW HH(OPMALIMH B JJOTUUECKOH TTOCISI0BATEIBHOCTH (depEI0BaHHE TEKCTOBBIX U
rpaduyecKkux craimoB);



«KyJIBMUHAIHSD) - IPEJICTaBICHNE CAMOT0 INIABHOTO, HOBOTO, HEOXKUAAHHOTO (IMOLMOHANBHBIA peUeBOH MM MILTIOCTPATHBHBIH
o0paz);
«pa3BsizKay - GOpMyIMpPOBaHKHE BBIBOAOB MIIM NPAKTHYECKUX PEKOMEHAALNH (BHACOPS).
3. OcdopmiteHre Mpe3eHTaluH
OdopmieHne Mpe3eHTalu: BKII0YAeT B ce0sl CIEAYIONIYI0 0053aTeIbHYI0 HHPOPMAIIHIO:
TuTynbHBIN TUCT
- IPE/ICTABIISIET TEMY JOKJIA/Ia U UMs aBTopa (MM aBTOPOB);
- Ha 3alUTe KypCOBOI MIIM AUTUIOMHOM pabOTHI yKa3bIBaeT (haMIUIHIO M HHHUIHAIBI HAYYHOTO PYKOBOJIUTENS MIIH OPTaHN3AINM;
- Ha KOH(EPEeHIMAX 0003HAYAeT 1aTy ¥ Ha3BaHHE KOH(EPEHIIHH.
IInan BbICTYIUIEHUS
- hopMyJHpyeT OCHOBHOE COepkaHue NoKiaaa (3-4 myHKTa);
- huKcupyeT MOPSI0K U3JI0KEeHHUs HH(OpMaIHy;
CopnepxaHue Mpe3eHTalul
- BKJTIOYAET TEKCTOBYIO U rpaUIecKylo HH(OpMaIHio;
- WITIOCTPHUPYET OCHOBHEIE ITYHKTHI COOOIICHNS;
- MOXET MPEJICTABIIATE CaMOCTOSTEIbHBII BapHaHT JOKJIa/a;
3aBepleHue
- 00600112€eT, HOABOAUT UTOTH, CYMMHUPYET HH)OPMALIUIO;
- MOXET BKJIIOYATh CIUCOK JIUTEPATypPhl K JOKIadYy;
- COZIEPIKUT CJI0Ba ONaroJapHOCTH ayIUTOPHU.
4. lu3aiiH npe3eHTauun
TexkcroBoe odopmireHHe
e He cTOUT 3amONHATE CHaliA CIMIIKOM OONBIINM 00BeMOM MH(OPMAIMK - JIydIlIe BCETO 3allOMHUHAIOTCA He Oonee 3-X
(haxTOB, BEIBOJIOB, OTIPEICICHHUI.
OnruMansHOe YUCII0 CTPOK Ha ciaiime — 6 -11.
Koportkue ¢pasbl 3ani0oMuHAIOTCSl BU3yalbHO JTydlne. [TyHKTHI mepedHell He JOJDKHBI IPEBBIIATh IBYX CTPOK Ha (pasy.
HawuGonbmas 3¢pexTHBHOCT JOCTHraeTCs TOTAA, KOT/Ia KIFOYEBbIE MMyHKTHl 0TOOPaXKAIOTCS 110 OJTHOMY Ha KayKIOM OTJEIBHOM
craine
Ecnn TekcT cocTOUT M3 HECKOJIBKHX ab3aleB, TO HEOOX0ANMO YCTAHOBUTE Kpac-HyI0 CTPOKY M HHTEPBAI MEXIy ab3anaMu.
KiroueBsie cioBa B nHGOPMAIIMOHHOM OJI0KE BBIIETIAIOTCS IIBETOM, MIPU(PTOM M KOMIIO3UIIMOHHO.
Wudopmarmio npeamnoyTuTensHee pacnonaraT TOPU30OHTANBHO, HanOoJee BaXKHYIO - B LIEHTPE SKpaHa.
He cnenyer 3m0ynoTpe6isiTh GONBIINM KOJTHYECTBOM MIPEATIOTOB, HAPEUHH, MPUIAraTeIbHBIX, BBOJHBIX CIIOB.
I{udpossle MaTepHas JIydiie NPeICTaBUTh B BUAE IPAQHUKOB U HarpaMM — TaOIHIB! ¢ IM(POBEIMY TaHHBIMH Ha cllaiie
BOCIPHHUMAIOTCS ILIOXO.
Heobxomimo 00paTuTh BHUMaHKE HA IPaMOTHOCTh HanncaHus TekcTa. OMmMOKH BO BECh 9KpaH NPOU3BOISIT HENPHATHOE
BIIEYATIICHUE
IpudroBoe odhopmierne
HIpudTer 6e3 3aceuek (Arial, Tahoma, Verdana) uuratorcs jerde, uem rpoTecku. Hemb3si cMEINBATh Pa3IAYHBIC THITBI
MIpU(PTOB B OTHOH MPE3CHTALHH.
HIpudToBoii KOHTPACT MOKHO CO3/aTh MOCPEICTBOM pa3Mepa MIpU(Ta, ero TONIIUHEI, HauepTaHusl, GOPMBI, HAIIPABICHUS U
IBETA;
J1y1s 3arosioBKa roauTces pasmep mpudTa 24-54 nyHKTa, a 1715 TeKcTa - 18-36 myHKTOB.
Kypcus, noguepkuBanue, >KUPHBINA IIPHQT UCIIOIB3YIOTCS OTPAaHUYSHHO, TOJIBKO ISl CMBICIIOBOTO BBIIENICHUS] PParMeHTOB
TEeKCTa.
J171s1 OCHOBHOTO TEKCTa HE PEKOMEHIYIOTCSI IIPOMUCHBIE OYKBBI.
LiseroBoe odopmieHue
Ha onroMm crnaiine He ncmionb3yercst 6onee Tpex IBETOB: (POH, 3aT0JIOBOK, TEKCT.
IIBer mpudra 1 uBeT GpoHa HOHKHEI KOHTPACTHPOBATH — TEKCT JOJDKEH XOPOIIIO YNTATHCS, HO HE Pe3aTh IJIasa.
Jnst hoHa mpennouTHTETbHEE XOTOIHBIE TOHA.
CylecTBYIOT He coueTaeMbie KOMOMHAIMH 11BeTOB. O0 3TOM MOKHO Y3HATh B CIICI[HATIBHOM JIUTEpaType.
UYepHblii 1IBET HMEET HETaTUBHBII (MPaYyHBIi) TOATEKCT. belblii Ha YepHOM YUTAESTCs III0XO.
Ecnu npe3enTtanust 60JibInas, TO €CTh CMBICI Pa3AeNUTh €€ Ha YacTH C IOMOIIBIO I[BETa — Pa3HBIH IIBET CIIOCOOEH CO3/1aBaTh
Ppa3HbI YMOIIMOHAIBHBIN HACTPOH.
Henbzs BIOHpaTs OH, KOTOPHIN COAEPIKUT aKTUBHBIN PHCYHOK.
Komnoszunnonnoe opopmiieHne
Crnenyet coOmoaaTs equHbIA CTHIb o(opmiteHHss. OH MOKET BKIIOYATh ONpeIeeHHbIH pudT (TrapHUTYpa U 1BET), oH 1BeTa
Wi (POHOBBII PUCYHOK, IEKOPATHBHBIH 3JIEMEHT HEOOJIBIIOro pa3Mepa 1 T.J1.
He npuemnemsr cTiumy, KOTOpble OyAyT OTBIEKATh OT MPE3EHTAIUH.
KpymHbie 00beKTHI B KOMITO3HIINH CMOTPSATCS HEBAXKHO.
BcnomoraresnbHas nHbopManus (YIpapisionye KHOIKK) He JOJDKHA Mpeo0iIaaaTh HaJl OCHOBHOM (TEKCTOM M MILTIOCTpALUei).
J1nst cepbe3HO Mpe3eHTaluy OTOMPAIOTCs A0IOHBI, BBIIIOJHEHHBIC B JIGTIOBOM CTHIIE.
AHMMaIOHHOE 0(OpMIICHUE
OcCHOBHas poJIb aHUMAIIMH — JIO3UPOBaHNUs HHpOpMAIMU. AyIUTOPHS, KaK TPaBUIIO, JyUllle BOCHPHHUMAET HH(POPMAIIUIO
HOPIUSIMH, HEOOIBIINMH 3pUTEIBHBIMU (pparMeHTaMu.
AHI/IMaL[I/Iﬂ UCIIOJB3YETCA AJIs1 MPUBJICYEHU BHUMAHU WU IEMOHCTPALlUU pa3BUTUA KaKoro-ianoo rnpouecca
He cTout 3m0ynoTpe6saTh aHUMAIIMOHHBIMU 3 QeKTaMH, KOTOPBIE OTBIEKAIOT OT COJACPKaHMUS WM YTOMIIIOT IJ1a3a
YHUTAIOIIETO.
Oco0eHHO HEXENaTeIFHO JaCTOE MCIOIB30BAaHNE TAKUX aHUMAIIMOHHBIX ()(EeKTOB KaK BBUIET, BpallleHHE, BOJIHA, MOOYKBEHHOE
MOABJICHUEC TCKCTA.
3ByKoBOE 0hopMIICHHE



My3bIKaIbHOE CONPOBOXKAECHNE TPU3BAHO OTPA3UTh CYTh WIIU MOAYEPKHYTh OCOOCHHOCTH TEMBI ClIaiila MK BCEH Mpe3eHTaIMy,
€03J1aTh ONIPEJEICHHBII SMOLOHAIBHBIA HACTPOI.
My3bIKy LienecooOpa3HO BKIIFOUATh TOT/A, KOT1a MPE3EHTAIHs HAET 03 CIIOBECHOTO COMPOBOKACHHUSI.
3BYKOBOE COIPOBOJK/ICHHE UCIIONB3YETCS TOIBKO 110 HEOOXOIMMOCTH, ITOCKOJIbKY axke pOHOBas TMXask My3bIKa CO3/1aeT
W3JUIIHAHN [IyM U MEIIaeT BOCTIPUSATHIO COJePKaHMs.
Heo6xommmo BbIOpaTh ONTUMATIBHYIO TPOMKOCTb, YTOOBI 3BYK OB CIBIIIAH BCEM CIIyLIaTENIeM, HO He ObUT OrTYIIUTEIbHBIM.
T'paduueckoe opopmierne
Pucynku, ¢pororpadun, auarpaMMsl IPU3BaHbI JOMIOJHUTH TEKCTOBYIO HH(OPMAIIMIO MM HiepeaTh e€ B Gosiee HariIsHOM BHE.
Hemnp3st npencTaBisTh pUCYHKH U (OTO TUIOXOTO KaveCTBA MM C MCKKEHHBIMH IIPOIIOPIHIMHE.
KenarensHo, 9TOOBI H300pa’keHNE OBIIO HE CTOJIBKO (POHOM, CKOIBKO MILTIOCTPAIUEH, paBHOM 0 CMBICITY CAMOMY TEKCTY,
4YTOOBI TOMOYb TO-HOBOMY TOHSTH U PACKPBITH €TO.
Crenyet n3beraTb HEKOPPEKTHBIX MIUTIOCTPAINi, KOTOPBIE HENPABMILHO WIIH ABYCMBICICHHO OTPa)al0T CMBICI HH(POPMAIIUH.
Heo6xoxuMo 1m03a00THTECS O pABHOMEPHOM H PAIlMOHAIBHOM HCIIOIB30BaHUH IPOCTPAHCTBA HA ClIAMIe: €CNU TEKCT NepBUUEH,
TO TEKCTOBOH ()parMeHT pa3MeIIaeTcs B JICBOM BEpXHEM YIITy, a TpadMuecKuil pUCYHOK BHHU3Y CIIpaBa M Ha00OPOT.
WnmocTparuy peKoMeHIyeTcsl COPOBOXKAATh MOSICHUTENBHBIM TeKcTOM. [ToAnucH kK KapTHHKAM JIydIlle BBINOIHATH COOKY HITH
CHH3Y, €CJIH 3TO TOJIFKO He Ha3BaHHE CaMoro ciaiiia.
Ecnu rpadudeckoe n3o0pakeHUe HCIONB3yeTcs B KauecTBe ()OHA, TO TEKCT Ha ITOM (poHE JOKEH OBITh XOPOIIO YUTACM.
Tabnuis! 1 cXeMbl
He cTout BCTaBNATH B MPE3EHTANMIO OONBINNE TAOIMIBI — OHU TPYIHBI AJIsl BOCHPHATHSA. JIydIe 3aMeHUTh UX TpaduKaMH,
MOCTPOCHHBIMHU Ha OCHOBE 3TUX TaOJIHII.
Ecnu Bee xe TabmMIly okaszaTh Halo, TO ClIeIyeT OCTaBUTh KaK MOKHO MEHBIIIE CTPOK U CTOJIOIOB, 0TOOpaB M pa3MecTHB
TOJIBKO CaMble Ba)KHBIC IaHHBIC.
IIpu nconp30BaHMM CXeM Ha ciaiiax HeoOXOJMMO BBIPOBHSTE PSABI OJTOKOB CXEMBI, PACCTOSIHUE MEX Ty OIOKaMH, 100aBUTh
COEIMHUTENBHBIE CXEMBI IIPH TIOMOIIY HHCTPYMEHTOB ABTOGHTYD,
IIpu co3manum cXeM HyXKHO yIUTHIBATH CBSI3b MEXKy COCTABHBIMH YaCTSIMH CXEMBI: €CIIH OHU PAaBHO3HAYHBI, TO 3aIIOIHSAIOTCS
oIHUM MIpH(TOM, POHOM U TEKCTOM, ECITH €CTh MIEPBOCTENIeHHAas HHPOPMAIIHs, TO OHA BBLACIAETCS 0COOBIM CITIOCOOOM C
MOMOIIBIO OPTaHN3aLMOHHBIX IUarpaMM.
Aynuo u Bujieo opopMiicHHE
Buneo, kuHO 1 Tene MaTepuaIbl MOTYT OBITH UCIIONB30BAHBI OTHOCTHIO MM (pparMeHTapHO B 3aBHCHMOCTH OT IeJiel, KOTOPBIE
HPECIIeIYIOTCS.
IIpomomxuTensHOCTE (QHIIBMa HE JODKHA MpeBBIIaTh 15-25 MunyT, a pparmenta — 4-6 MUHYT.
Henp3st nucrons3oBats aBa GuinbMa Ha OZHOM MEPONPHUSITHH, HO TIOKa3aTh ()parMEHTHI U3 ABYX (PUIEMOB BIIOJTHE BO3MOXKHO.
H3yyenne HopMaTHBHBIX aKTOB. OCHOBOH 1JIs N3y4eHHs JIFOOOT0 aKTa SBISETCS TEKCT, TIO3TOMY B IIEPBYIO OUepeab
HE00XOMMO HallTH TEKCT COOTBETCTBYIOILIETO aKTa.
Tlocnenyromast paboTy ¢ TEKCTOM MOXKHO Pa3/eNIUTh HAa HECKOJIBKO JTAIlOB.
YcraHoBIeHNE TTOJUIMHHOCTH HOPM COOTBETCTBYIOIETO aKkTa. B rmepByro ouepes mpoBepka MOJIMHHOCTH OCYIIECTBISIETCS Ha
OCHOBE IIPOBEPKH JAHHBIX 00 HCTOYHHKE OITyOJIMKOBAHHS U3y4aeMOr0 aKTa, IIOCKOJIBKY (haKkT IIOMEIIeHUS] HOPMBI B
oduImaTbEHOM M3JaHUH SIBISIETCS TapaHTHEH ee MOAIMHHOCTH.
CornacHo ct. 2 @3 PO ot 14.06.94 1. «O mopsiake OmyOIUKOBaHHS U BCTYIICHUS B CHITY (pelepalbHBIX KOHCTUTYIMOHHBIX
3aKOHOB, (peJiepabHbIX 3aKOHOB, akTOB nanat PenepansHoro CodpaHus» AaTOi NPHHATHS (HeaepaTbHOTO 3aKOHA CUMTACTCS
JleHb puHATHA ero ['ocyaapcTBeHHol JlymMoil B OKOHUATEIbHON peakiuy.
B cooTBercTBHU co cT. 6 3TOT0 3aK0HA (henepanbHble KOHCTUTYIIMOHHEIE 3aKOHEBI, ()elepanbHbIe 3aKOHBI BCTYIAIOT B CHITY
OJTHOBPEMEHHO Ha Bceit Tepputopun Poccuiickoii demeparun o ucreueHun 10 qHel ¢ MOMEHTa UX O(QHUIHATEHOTO
OIMyOJIMKOBAHMS, €CITH CAMUM 3aKOHOM HE YCTAHOBJIEH JIPYTroil MOPSIOK.
K odurmanpHoi myOauKanii 3aKOHOATEIh MPEIbIBIsICT TpeOoBaHuUs: 1) MOJTHOTA MyOIMKYeMOTro TEKCTa; 2) KaleHAapHO
nepBast myOsuKarys (B Te4eHue 7 THei co JHs UX MOJIUCAHUS IPE3UAECHTOM); 3) CHelHalbHbIe TIeYaTHbIC OPTaHbl
(«Poccwmiickas razetay, «CobpaHue 3akoHOaTeNbcTBA Poccutickoit depeparimy») Wi HHTEpHET pecype «OpunuansHbIi
HHTEPHET-MOPTAN MPAaBOBOM nH(opMarmu» (WWW.Pravo.gov.ru)
B cootBerctBuu ¢ Ykazom [Ipesunenra PD ot 23.05.1996 r. «O mopsiake omyOIMKOBaHUS U BCTYILICHUS B CHITy aKTOB
IIpesunenra PO, [IpaBurensctBa PO 1 HOpMaTHBHBIX PABOBHIX aKTOB (heepabHBIX OPraHOB UCIOJTHUTEIBHON BIACTH»
MOCIIeTHHE MOJIeXAT 0(UIMaTBHOMY OIyOIMKOBaHMIO B TeueHHe 10 gHel mocne qHs X perucrpanyu. HopMaTHBHBIE IPaBOBbBIE
aKTBI HE TPOIIE/IIINE TOCYAaPCTBEHHYIO PErUCTPALIMIO, A TAKKE 3apErnCTPUPOBaHHBIE, HO HE OMyOIMKOBaHHbIE B
YCTaHOBJIGHHOM IIOPSIZIKE, HE BIEKYT MPABOBBIX MTOCIEICTBUIL, KaK HE BCTYIMHBIINE B CHIIY, H HE MOTYT CIIy)KMTh OCHOBaHUEM
JUISL PETYJIMPOBAHUSI COOTBETCTBYIOIINX PABOOTHOIICHNH, TPUMEHEHHUS! CAaHKIIMH K IpakaHaM, TODKHOCTHBIM JIMLAM H
OpTaHM3alUsIM 3 HEBHIITOTHEHNE COAEPKAMMXCS B HUX Npeanucannii. Ha yka3aHHBIE aKThI HEIb3s CChUIATHCS MIPH pa3penIeHIN
CIIOpOB.
YnmocToBepeHue B 3aKOHHOM cuite akra. J{jist 3Toro TpedyeTcst yCTaHOBUTE ATy NPUHATHS aKTa, ONPENeTNTh IPHHIBIINNA OpraH
U €ro MOJHOMOYHS, BHJ akTa. Kpome Toro0, CrietyeT IpoBepUTh, BHOCHINCE JI B M3Y4aeMBbIil aKT U3MEHEHHUS U JIOTIOTHEeHUS,
MPUHMMAIICS JIM OH B HOBOH pefakiny, He OB JIM MPUHAT HHOI aKT, KOTOPBIM OTMEHEHO AeiCTBHE pacCMaTPHBAEMOTO aKTa.
Hposepka MpaBUJIIBHOCTU TEKCTA BO BCEX €0 4acTAX. HOCKOHbe O(I)I/lLlI/la.HbeIMI/l HCTOYHHUKaAMH 0ny6m/11<03a1-[1/m PU3HAKOTCA
HECKOJIbKO W3aHHH, Pa3InuHbIe aKThl OOBEIUHSIOTCS B COOPHUKH M U3IAIOTCS OTACNBHO, CIICAYET CBEPUTh HMEIOLIYIOCS KOIHIO
akTa ¢ o(UIMATBHON Komuel akta. Bo3MOXHOCTh 03HaKOMIICHHS ¢ rpaduueckoil Konueit opunamTbHOro T0KyMeHTa
IPEIOCTaBIIAIOT CIIPaBOYHbIE MpaBoBble cucTeMbl «I apanT» u «KoHcynbranT [Tmrocy.
Ompenenenne Kpyra OTHOIICHHH, PerylInpyeMbIX H3ydaeMbIM akToM. Ka)kablii HOpMAaTHBHBIH aKT PeryInpyeT ONPEAeICHHYIO
cdepy o0IIecTBEeHHBIX OTHOMIEHNIT. [Ipy 3TOM citetyeT y4ecTs, YTO yCTaHOBICHHBIE OOIIECTBEHHBIE OTHONIEHHS MOTYT
PEryIpOBaThCS PAa3IMIHBIMU OTPACISIME TIpaBa. B 3TOM cirydae cieayeT yCcTaHOBUTH MEXKOTPACIIeBbIe CBA3U. Takum oOpaszom,
OyzeT MOCTHTHYTa CHCTEMATH3alisl IPaBOOTHONIEHUH M aKTOB BHYTPH JUCIUILTHHEL
YcTaHoBIEHHE MeCTa U POJIM B CUCTEME HOPMATHBHBIX aKTOB. Ba’kHO OnpeAenuTh MECTO B MEpPAPXUU HOPMATUBHO MTPaBOBbLIX
AKTOB, PETYIHPYIOLINX COOTBETCTBYIOIIHE MPABOOTHOIICHNUS: KaKHe aKThl 00J1a1a0T O0JIbIeH, a KaKue MEHbIICH I0pHANYECKOit
CHJIOi; KaKHe aKThl JOMOJHSIIOT 3TOT aKT B cepe PeryIMpoBaHHs OTHOIICHHH.



BrisBiieHre 1 n3ydeHHEe OCHOBHBIX HOHSTHIH, HCTIONB3YEeMBIX B akTe. Kaxaas oTpacis npaBa HIMeeT CBOIO CIICNUAIbHYIO
TEPMHUHOJIOTHIO. 3HaUeHHE (JIeTalIbHOE ONpeiesieHHe) TCPMUHOB MOKET COJEPIKAaThCA B M3y4aeMOM aKTe. 3HaHHE U BIaJeHUE
TEPMHUHOJIOTHEH TIO3BOJIUT N30€kKATh OIINOOK B TPAKTHKE.

AHaiM3 BHYTPEHHEH CTPYKTYpbI akTa. OH M03BOJIUT 60Jiee TOYHO COOTHECTH HOPMBI, COZICpIKAIINEcs B aKTe, C OTHOIICHHSIMH,
HOJUICHKAIMMH PETYIHPOBAHHUIO.

IMoaroToBka K TECTHPOBAHHIO

Ilo Tumy Bce 3amaHus TecTa AENATCS Ha 3aKPBIThIE H OTKPBITHIE. 3aKPBITHIN BONPOC MOAPA3yMEBAET BBIOOP NMPABHIBHOTO
BapHaHTa OTBETA M3 HECKOJIBKUX IPEIOKEHHBIX (KaK IPaBUIIO, TAKUX BapUAHTOB deThIpe). OTKPHITHIA BOIPOC HE HMEET
BapUaHTOB OTBETA, HAIOMUHAS, TAKUM 00pa30M, OOBIYHBIH BOTIPOC U3 MHCEMEHHON KOHTPOJIBHOM paboThl. bonbIas yacts
TECTOBBIX 33/IaHUH Yallle BCEr0 OTHOCUTCS MMEHHO K 3aKpBITOMY TUIYy. BpeMeHU Ha UX BBINOJIHEHHE, KAK HETPYAHO JOrajaThCs,
TpebyeTcs MeHbIIIe, YeM Ha 3alaHHsl OTKPBITOTO TUTA (HMYEro He HaJ0 MUCATh, HYXKHO JIUIIb OTMETUTh YCIOBHBIM 3HAKOM
BBIOPAHHBIN OTBET), HO M OLIEHUBAIOTCS OTBETHI HA 3TU BONIPOCHI HE TaK BBHICOKO, KaK OTBETHI HA BOIPOCH! OTKPHITOTO THUIIA.

Bcro moaroroButensHyo paboTy K MPOX0XKIEHUIO TECTa MOXKHO YCIOBHO pa30uTh Ha JjBa OCHOBHBIX HampasieHHs. [lepBoe —
9TO U3yYeHHe YIeOHOro MaTepHaia Kak TaKOBOTO.

HE00XOMMO H3y4JaTh TEOPUIO U TPEHUPOBATHCS B PEIICHUM 3a/a4 U BBINOTHEHUH YIIPaKHEHHH.
J11st 5TOr0 MOHAAOOSITCS CIEUANBHBIE TPEHHPOBOUYHBIE ITOCOOHS — y4eOHBIE TECTHI C YKa3aHHEM MPAaBHIbHBIX OTBETOB.

3aKOHYHUB MTPOXOXKICHHE OJHOTO TPEHUPOBOYHOTO TECTa, 003aTEIHHO OTMETUTH BOIPOCHI, HA KOTOPBIE JAHBI HENPaBUIIbHEIE
oTBeThl. Hy)XHO BBIMKCATh Ha OTAEIBHBIN JUCTOK TEMBI, KOTOPBIE BBI3BAIH 3aTpyAHEHUE. OT0 — cnabble MecTa. OTKpPHIB
y4eOHHK, BHIMATEJIBHO MIPOLITYIUPOBATh COOTBETCTBYIOIINIT pa3zie, popemarh Bece npeiaraeMble 3a1a4n, OTBETUTD Ha BCe
BOIIPOCHI B KOHIIE Kayk0ro maparpada. Toiabko Hocie 3TOro Hy)KHO NPUHUMATHCS 3a BBIIOIHEHUE CIEIYIOMEr0
TPEHHPOBOYHOT'O TECTA.

VY4amuecs caMu 3aMeTAT MOJIOKUTENBHYIO TUHAMUKY. Kaskaplil HOCIE YOI TeCT TO0IHKEH MPHUHOCUTH OOJbIIIe
OYKOB, YeM NPeAbLAYIIHH.

KaK TOJIbKO IOJIydar TecT. BHavyasie HeoOX0AMMO BHUMATENIBHO MIPOYUTATE BOMPOCHL. [10J1b3a OT 3TOT0 ABOiHAsE — BO — NEPBBIX,
OyzeT HacTpoiiKa Ha MPEAMET, BO — BTOPBIX, MOYKHO ONIPEIENUTh, B KAKHAX 3a/IaHUSIX BOIIPOCHI «IIepeceKaloTcs» (MHOTAa ObIBacT,
YTO OZHMH BONPOC B CKPBHITOH popMe COAEPIKUT OTBET HA APYTOH).

HeO6XOZ[I/IMO MBICJICHHO OTMETUTH BOIIPOCHI, KOTOPHIC NOKa3aJIUCh TPYAHBIMU UJIK BBI3BIBAIOT COMHEHUA. MosxHO 3anucarh ux
HOMEpa Ha JINCTKE AJIs1 YCPHOBUKA.

Teneps crnegyeT MPUCTYUTE K OTBETaM, OTBEYasl HAa T€ BOIIPOCHI , B KOTOPBIX YBEPEHBI, HE TPaTs Ha 0OXyMBIBaHNE KKIOTO U3
HUX Oonbiie 1 MuHYTEL Ecii 3TOro BpeMeHn mokaxkeTcss He0CTaTOYHO, YTOOB! HAWTH NpaBIIIBHBIN OTBET, HY)KHO IPOIMYCTHTH
BOINPOC U JIBUTAThCA AajblIe.

IMpoiins Bech TeCT 10 KOHIIA, TIPOITyCKasi TPYHbIE 3aJaHMs, 3aTeM HE0OXOIMMO BEPHYThCS K NMPOITYLICHHBIM 3aJaHusIM. Tenepb
y’Ke He TOpOIISICh, He MOATOHSAS cedsl, a CIOKOWHO M BHUMATENbHO BAYMAThCS B 331aHHBIN BoTpoc. Bo3moxkHo, npyrue
BBITIOJTHEHHBIE 3aJaHUsI OACKAKYT MPABHIIBbHBIN 0TBeT. Ecii Bpems mo3BosIsieT, HyKHO IIPOAOIKATh paboTaTh HaJl TECTOBBIMH
3aJaHUAMU

TpeboBaHus K CTPYKTYpe H COAEP’KAHUIO 0TYETA 1O MPAKTHKe:
OTdeT 1Mo MpeIUIIIOMHON TPAKTHKE CTPOUTCS B COOTBETCTBUH C MHIMBHAYATbHBIM 33/IaHAEM CTY/ICHTA.

K oruery npunaratoTcst pe3ynbTaTsl SKCIIEPUMEHTAIBHOTO HCCIEJOBAHMUS B (hopMe TabuIl, TpadMKoB, PaCUETHBIX MaTEPHATIOB
U JIp., KOTOPBIE TTOTYYCHBI CTYAEHTOM B IIEPHOJ IPAKTHKH.

OTueT BHINMOIHACTCS B BHJE COPOIIIOPOBAHHOM 3aIIMCKH C TUTYIGHBIM JINCTOM M OTTIABIEHHEM, TEKCT JOJDKEH OBITh pa3OuT Ha
pa3Jiensl, OTpakaroe BCe BOMPOCHI, MPeyCMOTPEHHBIE TPOTrpaMMOH M HHANBHIAYaIbHBIM 33laHHeM Ha TPAaKTHKY. PucyHKkH n
CXEMbI JOJIXKHBI BBIITOJHATHCA YETKO U C MOACHCHUAMM.

YkazaHus K 0pOpMIICHHIO 0TYETA N0 MPAKTHKE:

- TPITy.]'l]:H]:If/’I JIUCT OTYETA 1O IMPAKTUKE,

- 00beM oTueTa — 5-7 CTpaHHI KOMITBIOTEPHOT'0 TeKCTa 0e3 yueTa MpUIIoKEeHHH;

- Tekct meyaraercs mpudrom «Times New Romany pasmepom 14 gepes 1,5 unrepsaa;

- opmar Gymaru A4, monst cBepXy U CHU3Y — 2 CM., CIIpaBa - 1 cM., ciieBa 3 cM;

- OTYET MOAIINBACTCS B MAIKY.

3. B xoze mpakTHKH OOJIbIIAst 9acTh JEITeIBHOCTH MAaruCTPaHTa IPOXOAUT B JOpME CaMOCTOSATENBHON paboTHI.
CamocTosTenbHas paboTa MaruCcTPaHTOB HAIpaBlIeHa HA PEIICHHE CIEAYIONMX 3a1au:

— moucK 0a3bl TMPAaKTUKH — MPENNpHATHE, €CIH y CTYACHTa €CThb CBOM MPEUIONKEHHS IO TPaKTHKE (CTYIECHTEHI,
paboTaromie 1mo npouI0, MOTYT MPOXOAUTH MPAKTHKY 10 MECTY CBOell paboThl C NMPEIOCTaBJICHHEM COOTBETCTBYIOIIMX
OTYETHBIX JOKYMEHTOB; CTyAEHTaM, paboTalomuM 1Mo npodwio (PyKOBOIUTENb WIIM 3aMECTUTEIb PYKOBOAMTEINS), HMPAKTHUKA
MOET OBITh 3aUTeHA HAa OCHOBAHUH CIIPABKHU ¢ MecTa paboThl, 3aBePEHHON paboToaaTeaeM);



—  BBINOJIHEHNE 3aJaHU} Ha IPEANIPUSITUH;
— 00paboTKa SKCHEePHUMEHTAIbHBIX PE3YIbTaTOB;
— IIpoBeIeHHE pacuTHBIX paboT;
— HanHcaHHUe OTYeTa;
— KOHCYJBTAIlMH C PYKOBOJUTENEM IPAKTHKH OT MPEANPUSTHS U YHUBEPCUTETA;
—  3ammra oT4eTa.
Texymuit KOHTPOIb NPEXyCMaTPUBALT:
— KOHTPONb 3a BEICHHEM [IHEBHHKA MO MPAKTUKE, BKIIOYAIOIIET0 HMH(OPMAIMIO, MOIYYEHHYI0 B IPOIECCEe MPOXOXKACHUS
MPaKTHKH, a TAKXKE B pe3ynbrare Oecest, SKCKypCHii;,
— KOHTPOJb 3a OATOTOBKOH COOTBETCTBYIOILIMX Pa3/eNIOB OTUETA 110 MPAKTHUKE.
4. VIToroBslii KOHTPOJIb IPOBOAUTCS HA OCHOBAHUM:
— MPEeIOCTaBICHHOTO JHEBHHMKA IO IPAaKTHKE, O(GOPMICHHOTO B COOTBETCTBHHM C YCTAQHOBJIECHHBIMH TpPEOOBaHHAMU
MICBMEHHOTO OTYEeTa;
—  3aIUTHI pE3yIbTATOB MPAKTUKH.
5. Ilpu noAroToBKE MarucTEpCKO quccepTalyu:
— Ilocne ob6venuHeHus Bcex KOMIOHEHTOB ri1aB BKP cinenyer nmpoBepuTh HyMepalyio CTpaHuI] KBATH(PUKAIHOHHON paboTHI:
— Pasmep Oymaru — A4
— Ilonsa: neBoe — 30 MM, mpaBoe — 20 MM, cBepxy — 20 MM, cHU3Y — 20 MM
— 1pudt - 14, Tuma Times New Roman
—  MexXcTpouHbIi HHTEpBA — MOJYTOPHBIN
— Orcryn kpacHoii cTpoku — 1,25 cm
—  Orterynsl 10 u nocie ab3ama — 0
— BrlpaBHHBaHME — IO IUpPHHE
— bubnmorpaduuecknii anmapar B KBIH(QUKAaIHOHHOW pPaboTe — 3TO BBIpAKEHUE HAYYHOW KYJIBTYpHI JHUIUIOMaHTa. VIMeHHO
10 HeMy WiIeHBl [ocylapCTBEHHON aTTECTAlIMOHHOW KOMHCCHH, HPHCYTCTBYIOIINE HA 3alIUTEe KBATH()UKAIMOHHOW pPabOTEHI,
MOTYT CyJHUTh O CTEHIEHU OCBEJOMIICHHOCTHU CTYAEHTA-BHITYCKHUKA O COCTOSIHUH MPOOJIEMBI B TEOPHHU U TIPAKTHKE.
— bubnuorpaduueckuii ammapar KBaIU(pHUKAIMOHHOM pabotsl mpencraBiusiercs OHONMOTpadUUECKUM CIHCKOM U
O6ubnuorpagUIecKUMH  CCBUIKAMH, KOTOpble O(OpPMISIIOTCS B cooTBercTBUM ¢ TpeboBammsimu ['OCT  7.1-84
«bubmorpadmueckoe onucanue 1okyMeHToB» U [OCT 7.1-76 «bubanorpadudeckoe onucaHne IPOU3BEICHUN eUaT».
— bBubnmorpaduueckoe onrcaHnue MOXKHO YCIOBHO Pa3leNUTh Ha J[BE YaCTU: NMEPBOMCTOYHUKH (WIIM HOPMAaTHUBHBIC IIPABOBBIE
aKThl) ¥ HayJHAas!, HAyIHO-METOANIECKas INTepaTypa.
— Hanpumep:
— Craniaprel
— T'OCT 7.1-84. bubnmnorpaduyeckoe onrcanue nokymeHnTta. Oome TpeboBaHus U mpasuia cocrasieHus. — Bzamen [OCT 7.1-
76; BBen. 01.01.86. — M.: U3n-Bo cTanmaptoB, 1984.—77 c.
— Kuura ogHoro aBropa
— Mockanenko A.T. Meromonoruyeckue npoodiaeMsl coBpeMeHHoi Hayku / A.T. Mockanenko. — M.: Tlomutusnat, 1979. — 295 c.
— Py3aun I'.1. Hayunas teopust: Jloruko-meronon. anaimus / I.U. Py3aBun — M.: Meicis, 1978. — 237 c.
— Kuuru iByX, Tpex aBTOpoB
— Bypnauyk JI.®. Tlcuxonorus sku3HeHHbix cutyanuii / JI.D. Bypnauyk, E. 10. KopxxoBa. — M. : Poc. nen. areatctso, 1998. —
263 c.
—T'occ B.C. Kareropun coBpemennoii Hayku: Cranoenenue u paszsutue. / B.C. T'occ, D.I1. Cementok, A.Jl. Ypcyn — M. :
Meicnb, 1984. — 268 c.
— Kuurn geTsIpex aBTopoB u 6ojiee aBTOpOB
— [InanupoBanue, opraHu3anys U yIpaBlIeHHE TPAHCIOPTHBIM cTpouTedbeTBoM / A.M. Koporees u [ap.]. — M. : Tpancnopr,
1989. — 286 c.

— YueOHMKH, yIeOHBIE TOCOOUS

— bagmaes b.11. [Icuxonorus: kak ee u3yd4aTh : yueOHOE mocodue st cTyneHToB By30B / B.1l. bagmaes. — M.: Yueb. nut., 1997.
—-253c.

— XpecroMmarust 1o ApeBHepycckoi sureparype : [locobue mis By3oB / coct. : M.E. ®enoposa, T.A. CymuukoBa. — 3-e u3[.,
uctp. u ror. — M. : Berern. mik., 1986. — 215 c.

— Marepuais! KoH}pepeHIuii, Che310B

— CepsinknHa T.M. B3auMocBsi3p HCKycCTB Kak (akTop ONTHMM3allMM TyMaHHTapHOTo oOpa3zoBaHMsi ydammxcs / T.M.
CepsinkuHa // XynokeCTBEHHOE BOCIIHUTAHHE U MPOOIEMBl HCKYCCTBO3HAHUSA: T€3. JOKI. MEXKBY3. Hayd. KOH}. — MarHUTOTOpCK,
1993. — C. 44-45.

— Cratbs U3 )XypHaja ¥ ra3eTsl

— EropoBa-T'ant™an E., Munrycos U. Iloptper nenoBoro uenoseka / E. EropoBa-I'antman // [IpoGnemMbl TeOpuH M MPAaKTHKA
ynpasnerus. — 1992. — Ne 6. — C. 14-15.

— Cadponos I'.I1. Utoru, 3a1auu 1 nepcrneKTHBbl pa3BuThs KHkHON Toprosiu / [.I1. Cadponos // Kumkuas toprosisi. OmnbIT,
npo6iemsl, uccaen. — 1981, — Beim. 8. — C. 3-17.

— Paiiieia H. B oxomnax Toproseix BoiiH / H. Paiiter // lenoBoit mup. — 1993. — 7 okr. C. 2.

— Cratbs U3 SHIMKIONEINH U CIOBaps

— buprokos b.B., I'actes 10.A., I'emtep E.C. Monenuposanue / b.B. buprokos // BCO. — 3-e u3n. — M., 1974. — T. 16. — C. 393-
395.

— I'Bozpenkuit H.A. Onp6pyc / H.A. I'Bo3genkuii // BCD. — 3-e 3. — M., 1978. — T. 30. — C. 151.

— O6pasHoe Meinutenne // [cuxomorndeckuit cnoaps / moa pen. B.B. JlaBbimosa u [ap.]. — M., 1983. — C. 223-224.

— CyliecTByeT HECKOJBKO CIIOCOOOB CBSI3M OCHOBHOTO TEKCTa KBANM(MKAIMOHHOW paboThl C ONMHMCaHUEM HCTOYHMKA. Yarie
BCEro JJIs 9TOH LN CIYXUT HOPSIKOBBI HOMEp NCTOYHMKA, YKa3aHHOTO B OMOiIMorpaduueckoM CIucke, B OCHOBHOM TEKCTE
3TOT HOMep Oepercst B KBaapaTHble cKOOKHM. IIpm yka3aHWH B OCHOBHOM TEKCT€ HAa CTPAHHIy MCTOYHHKA ITOCIERHSS TaKkKe




3aKII09YaeTcss B KBAJAPAaTHYIO WIM Kpyrinyilo ckoOky. Hampumep: [11, C.35], uro ozmawaer: 11 wucrounuk mo «Cromcky
UCIIOIb30BaHHOM JINTEPATypBI», 35 CTpaHUIA 3TOTO EPBOMCTOUHHKA.

Ipunoxenue 2
7«OueHoYHBIE CPeICTBA 151 MPOBEAECHHS MPOMEKYTOUHOH aTTecTAIIMI»
a) [lnaHupyemMble pe3yJbTaThl 00y4eHHsI U OlleHOYHBbIE CPeICTBA sl POBeIeHUs POMEKYTOYHOI

aTTecTaluu:
C TYPHBII
TPYKTYP [Inanupyemslie .
JJIEMEHT [Tpumeps! 3amanuii
pe3yabpTaThl 00yueHHs
KOMIETEHIIUU

TIK - 1 — CiocoGHOCTh CaMOCTOSITENIBHO CTABUTh KOHKPETHBIE 3a]a4l HAYYHbBIX HCCICIOBAHUI B 001acTH (HU3UKU U PEIIaTh UX C
MOMOIIIBI0 COBPEMEHHOW ammaparypbl M HH(OPMALMOHHBIX TEXHOJOTMH C HCHOJB30BAaHWEM HOBEHIIET0 POCCHICKOTO M
3apy0eKHOTO OIBITa

3HaTb OCHOBHEIE (hH3NIECKHe 3aKOHBI (PHU3UKH, JIe)KaNIHe B OCHOBE paOOTHI CIEKTPAIFHOTO 000pYAOBAHMUS,
SIBTICHUS U HCIIOB3YEMOT0 B JIaOOPAaTOPUH IS IIPOBEICHUS aHAIN3a Cpexl
3aKOHOMEPHOCTH; 3amanue:
3aKOHBI MEXaHUKH, Pacckaxkute 06 ycTpoiicTBe U IPUHIMIE ASHCTBHS CTEKITHHO-TIPU3MEHHOTO
MOJIEKYIAPHON (PU3UKK U | MOHOXpOMaTopa-crekTpomerpa YM—2 npeaHa3sHa4eHHOTO JUIS CHEKTPATbHBIX
TEPMOIUHAMUKH, HccIeIoBanuii B uanaszone ot 3800 g0 10000 A.
NEKTPOAUHAMHUKH,
OITUKH, aTOMHOUN 1 9 6 ] 3 ]

SIIEPHON (PH3NKH

(U3MKN YacTHIl
TIPUHLITEL H METOJBI
Hay4YHOTO MCCIIC0BAHUS;
3aKOHBI MEXaHHKH,
MOJIEKYJIIPHOI QU3UKH U
TEPMOIMHAMHUKH,
JIEKTPOUHAMHUKH,
OIITHKH, aTOMHOH U
SIIEPHON (DM3NKH, (PU3NKI
4acTHUI]

Kak MPOBOJUTH Hay4dHbBIC

HMCCIEIOBAHNT B | 3akoHBI (U3HKH, JEKALIUE B OCHOBE PAOOTHI SIEKTPOXUMHYECKOTO
u30paHHoH 061aCTH | 460pyK0BaHIA, HCTIONB3YEMOTO B IAG0PATOPHH /LIS IPOBEICHI aHATH3A CPESL
OKCIICPUMECHTAJIBHBIX u 3agaHI/Ie

(wm)  TEOPETHUECKUX | [pypenyre mpuMEpE POLECCOB HIEKTPOIN3A

busnuecknx . IIpumepHOe conepxaHue OTBETa

UCCJIICI0OBaHHUU Cc PaccMoTpHM mocae10BaTeNEHOCTE KATOAHBIX H AHOAHBIX [POLECCOB.
IIOMOIIbIO COBpeMeHHOﬁ Hpumep 1. Daexmpoius 600no20 pacmeopa cyibhama Hamps.

HpI/IGOpHOﬁ 6a3bl B pacTBOpe NOMCXOIUT AICKTPOIHTHUCCKAN THCCOUMALIMSA COJIH H BOJBL:
Na,SO, <> 2Na* +80,7;H,0 <> H" + OH . KaTHOHLI HaTpHsl MMEIOT 3Ha-
YeHHE CTAHJAPTHOIO AMEKTPOJAHOI0 MOTEHIHAIA E:la’-‘Nﬂ = -2.71 B, 1. e. 60-
Jlee OTPULATENBHOE, UEM MONEKY/Ibl BObl, KOTOPbLIE CNOCOOHKI BOCCTAHAB-
IUBATBCA CO 3HAYeHHeM noreHuuana — 0,83 B. Kak BHIHO, MOJIEKYIIBL BOJIBI
ABJAKOTCS GOJIee CHIBHBIME OKHCIHTEIAMH, Y€M KATHOHBI HATPUS, [OYTOMY
Ha KATO/IE MPOTEKAET PEAKLIMs BOCCTAHOBIEHHS BOJIBI:
H,O+2e—H, +20H

Ha aHOxe BO3MOMKHO NPOTCKAHHE 2-X OKHCJIHTEIBHBIX IPOLECCOB!
OKHCIICHHe cyIb(arT-HoHOB W OKHClIeHHE Boabl. Ho cynbsdar-woHBl criocod-
Hbl  OKMCHATBCH €O 3Hadendem nortentmana 2,01 B (ana  cucremst
S,07 +2e=2502 E"

ot sol = 2,01 B)., a MonexyJibl BOAbI — CO 3HAUEHHEM

5.0} 803

MOTEHIHAA 1.23 B (st CHCTEMBI O, +4H" + de=2H,0
o “

£ om0 = 1,23 B). CooTHolenHe BeJIMYHH CTAH/APTHBIX IOTEHIHATIOB 110~

KaselBACT, YTO MOJICKYIBl BOJBL ABIAKTCA Oojlee CHIBHBIMHE BOCCTAHOBHTE-
JSAMH, 4eM CYJs(aT-HOHBI, I03TOMY HAa aHOJIE IPOTEKAeT PeaKlHs OKHCIie-
HHS BOJbL:
2H,0-48 -0, +4H"
Takum 00pazom, 3MEKTPOJIH3 PACTBOPA COJIH CBOJIHTCH K IEKTPOJIH3Y
BO/IbI:
IH.O__2eKTpOmE 5y )
| C MONYYEHHEM B KadecTBe NPOJYKTOB BOJOPO/a H KHCIOPOAA (nepsuyunbie
npodyikmer 3MEKTPONH3A) H THAPOKCHIA HATPHS U CEPHOM KHCIOTHI (6mopu-
I Hble APOOVKMBL AIEKTPOIIN3A).

3aKOHbI (U3HKH, JISHKAIINE B OCHOBE PabOTHI ONITHYECKOTO 000PYy0BaHHS,
HCIIOJIb3yEeMOT0 B JIA0OPATOPHH VTSl IPOBEACHNUSI aHAIIM3a CPe]
3aganue

Pacckaxwute o JIOCTOMHCTBAX W HEAOCTATKAaX ONTUYECKUX METOIaX aHaJIN3a.
1 Atomuast DJIEKTPOHHAsA CHEKTPOCKONUA

2 MonekynsipHasi 37€KTPOHHAS! CHEKTPOCKOIIHS




3 3axoH byrepa-JlamGepTa-bepa
4 Mosnsipublit koa¢duieHT noromieHus. CrieKTpbl HOTTOMICHHS
5 IMoock! MOTIIOMIEHHS ¥ THUIIBI AJICKTPOHHBIX MEPEX0I0B
6 doToMeTpHUecKasi peakiisi U BEIOOp ONTUMAIIBHBIX YCIOBUI MPOBEACHHS
(hOTOMETPUIECKIX ONPE/ICIICHIUIA
7 MeToibI OTIpeIeTICHUS] KOHIICHTPAIIMU BEIIECTB B PACTBOPAX
7.1. Metop rpagyHpOBOYHBIX TPadHKOB
7.2. MeroJl, OCHOBaHHBIN Ha ONpeeIeHUH
7.3. Merox 100aBOK.
7.4. AHanu3 cMecH HOTJIOMIAIONIUX BEIIECTB.

3aKkoHBI (1)I/I3I/IKI/I, JIC)KaIUe B OCHOBE pa60TLI TEIUIOBLIX arrapaToB Ha
METAJLITYPru4€CKuUX Mpou3BOACTBAX

3amanne
PacckaxxuTe 0 TEIIOBEIX MpoIleccax, HAOIIOMAOIIMXCS [IPU IIPOU3BOJICTBE

TervoBble MPOLECChI 1l L{yryH
£ Oy O M2 ax 2. Topsunit Bo
COy+ C =2C0-160 KJLK
2C0-COgt C +155KKa 3. dypma

(Caxucrwiit yrnepog)
CH4+20,=COz+2H,0 + 881 K]k

4. 3anneynkun

H20 =H2+ 202
BoccTaHoRTIEHHE JKenesa
3Fe, 05+ CO (Hy)+37K/Ik = 2Fe;0;+CO; (Hy0)

5. CranbHoii K
6. ®yTepoBka
7. JoMeHHble T

Fe; Oyt CO (Hy)+1K]bk = 3Fe0 +CO; (H,0)

HpﬂMOt BOCCTAHOBNEHHE

8. 3acbinHoii

FeO + C + 142k]lx = Fe +CO arnapan
X 9. Wuxta (pyA;
000 OCBEHHOE BOCCTAHOBJIEHHE
FeO + CO (Hy)+ 142KJLk = Fe +COy (H,0) C + CaCO3)
Boccranornense Mn, Si, P, S 10.KonowHuK
OfpazopaHHe IUTAKOB
CaC0;= Ca0 + CO, Ca0 + S0, = CaSio; 11.LWaxra
HayryieposkHBaHHe skenesa 12.Pacnap
" 15 3Fe+C =Fe3C 13r0pH
14.LLnaku
15.Jlewanb

3aKoHbI (PHU3HKH, JeKaIIe B OCHOBE pab0Thl MEXaHUIECKOT0 000pYIOBaHHUS,
HCHOJIb3YEMOTO B J1a00paTOpUH JUisl IPOBEJCHHS UCCIIEIOBAHUS Cpel,
OTIpeNIeNICHNs BI3KOCTH, TUIOTHOCTH U IPYTUX XapaKTepUCTUK 00bekTOoB OC

Bonpocs! 15 caMonpoBepKH

1. Yro Takoe peonorus?

2. Yro Takoe BA3KOCTD KHAKOCTH?

3. 3aKkoH Bsi3koro TedeHus HeploToHa. XapakTepHCTHKA BXOJAIIMX B
HETO BEITMYHH. PeorpaMMa HEIOTOHOBCKHX JKHIKOCTEH.

4. Tunel peonorH4ecKUX KPHBBIX TEUEHHMS pas/IHYHBIX PEOJIOTHYE-
CKHX Tell.

5. B 4eMm oTIM4Me HEHBIOTOHOBCKHMX JKMIKOCTEI, OT HEIOTOHOBCKHX?
[Monsarne «3pheKTHBHAS BA3KOCTE.

6. Ypasueuue llIsenosa-bunrama. XapakTepHCTHKA BXOMSLIHX B 3TO
ypaBHEHHE BEJIMYHH.

7. EQMHHLBI H3MEPEHHS BA3KOCTU H HANPSKEHHUS CIBUTA.

8. UTo Ha3bIBAaETCA THKCOTPONHEH?

9. YTo Ha3bIBAaETCH peoneKcHeii?

10.Kakue qHCTIEPCHEBIE CHCTEMBI HA3BIBAKOTCS CTPYKTYPHPOBAHHEIMHU?

11.B 4éM oTaMumMe IMCEBJONIACTHYHLIX MATEPHAIOB OT JHIATaHT-
HBIX?

12. THUIBI MEXaHHYECKUX MOJIeNell HeaNbHBIX PEONOTHYECKHX Tell.

13.B uém ominune cBOOOJHOIUCIIEPCHBIX CHCTEM OT CBA3HOAMCIIEPC-
HBIX CHCTEM C JKHJKOH JHCIIEpCHOHHOH cpeoit?

PaboTa ¢ onucaHUsIMH K COOTBETCTBYIOIIEMY J1ab0paTopHOMY 060pYyI0BaHHUIO,
npubdopam, MaTepHaiam.
3agaHue

PacckaxuTe 0 mprbope U MPUHIIKIIE ero ACHCTBUS
Anresuomerp AM-1. Ha nmpubope onpeeneHre aare3noOHHBIX CBOUCTB

MMPpOAYKTOB OCHOBAHO Ha METOAEC CABUTA U MPE€AHA3HAYCH IJId UCCIICAOBAHUA
BA3KO-TIJIACTUHBIX MAaTECPpUAIOB, B HACTHOCTU IJIA TECTA




w ul W

TIpu6op cocrout u3 cranunsi (1), pukcaropa (2), mroka (3), Bryaku (4),
YIOPYToro 31eMenTa (5) ¢ 3aKperIeHHBIME Ha HEM TeH30PE3UCTOpaMH, Tpy3a (6),
Matpuibl (7) ¢ 3aroToBKoi 1 matdopmsl (8).

3HaTh O CYHIECTBYOIINX METOAUKAX B obacT HUCCIICA0BaHUSA CpEN
(bI/ISI/I‘-ICCKI/IMI/I, XUMHWYCCKUMU U (I)I/I3I/IKO-XI/IMI/I'-ICCKI/IMI/I METOJaMH.
I/IHCprMCHTa.IILHLIC MCTObI aHAJIM3a.

3aganne
Pacckaxkute 0 pa3nTMYHBIX METOIaX pabOTHI CO cperaMu

1. OmpeneneHue B Boje pacTBOPEeHHOT0 Kuciopoa (o Bunkiepy)

2. OuncTKa OUTHEBOW BOABI METOIOM aCcOpPOLHU

3. DOTOKONIOPUMETPUYECKOE OIPE/ICICHHUE JKele3a 001Iero B

MIPUPOIHBIX BOJIAX C CYIb(OCATHIMIOBON KHCIOTOH

TuTpuMeTpHdecKoe onpeaeeHne KapoOoHaTOB B IPHPOIHBIX BOJAX

doToMeTpHYECKOE ONpeeIeHNe MAaCCOBOH KOHIICHTPALUH aJTFOMUHHUS

B BOZIax (C aJIOMHHOHOM)

6. OmnpeneneHne XJIOPUAOB 0OBEMHBIM apr€HTOMETPUYECKHM METOJIOM B
HPHUPOJHBIX BOJIAX

7. Ormpenenenue cynb(paToB 00bEMHBIM HOIOMETPHUECKIM METOJIOM B
HPHPOJHBIX BOJAX

8. KonMyecTBeHHOE ONpEENCHHE MarHus B BOJAX PaCueTHBIM METO0M

9. TuTpuMeTpHYecKoe ONpeAeeHNe Kalblys B IPUPOIHBIX BOAAX

10. Oumcrka Bo3ayXa OT AUOKCHJA YIIEPOJa METOAOM aiAcopOLHU

11. OmnpeneneHue B BO3MyXe OKCUIOB a30Ta (POTOKOIOPUMETPHICCKAM
METOJIOM

12. OmnpepeneHue IUOKCHIA CEPHI B BO3IYXE TYPOOIMMETPHUECKIM
METO/IOM

13. T'paBuMeTpHUECKOE OMpEAEICHHIE 3abUIEHHOCTH BO3IyXa

14. AmmmuMmeTrpudeckoe orpeeicHrue KapOOHATOB B MOYBE

15. KauectBeHHOE 0OHapyxeHHe TsDKeNbIX MeTamioB (Pb, Cu, Fe) B
MoYBax

16. dortomerpuyeckoe onpenesieHre 00IIEro CoAepKaHUA MapraHua B
HO4Be

17. ®doromeTrpuuecKoe onpeieeHe OABWKHEIX (popM K0OanbTa B MOYBE

18. ®oromerpuyeckoe onpeencHre 00IIero coaepKaHus BaHaIus B
MOYBe

19. ®oromerpuyeckoe onpeaeacHre Boib(ppama B HOUBE

o~

3HaTh NPUOOPHYIO 6a3y M0 HANPaBICHUAM HCCIEA0BAHUS: KIIACCHUECKYIO U
COBPEMEHHYI0, CIIEKTpalIbHbIe IPHOOPHI, ONTHYECKHE MPUOOPHI, Macc-
criektporpadsr, xpomarorpadsl, konaykromerpsl, @K u Hedenpmerpsl,
(duryopumeTpsl, pedpakToMETphI H JIp.




Hopsidox nposedenus uzmepenuit npubopom ©IK-56M

1. Brmounts npubop u nporpers ero B tedenne 30 mun. CBeTOBbIE IMYYKH BO
BpeMA [pOrpeBa JOJUKHBI ObiTh CKPBITBL [ITOPKAMH (pbluamkok 4 J0/ukeH
HAXOIUThCA B IPABOM I10JI0KEHHH).

2. YcranoBHTb BpaiienieM Oapadana 11 cBeToHIBLTp ¢ 3a1aHHBIM HOMEPOM.
3. HanonHuTh J1Be KIOBETbI PACTBOPHTE/IEM H O/IHY — pabouHM pacTBOpOM

(HCI.)JIE.'JJ,yeMbIM pacnsopml) JI0 METOK Ha O0O0KOBOMH MOBEPXHOCTH. Hanuumne
SBIPHSHeHHﬁ HIIH  Kanelb pacTBOpOB Ha paﬁotmx MOBEPXHOCTAX  KHBET
HEI0IYCTHMO.

4. YCTaHOBHTL KIOBETHI B KIOBETOAEpAKATEIb: B JIEBOC TIHE310 — KIOBETY C
pacTBOpHTEIEM, B I[paBoe¢ — KHBETBI ¢ HCCIEQYeMbIM PacTBOPOM H
PACTBOPHTEIIEM.

5. Beigectn anextpuueckuii Hons npubopa. Jis storo pykostkoil 10 nodurses,
uToOBl  CTpeinka Mukpoammepmerpa ycraHoBmnace Ha «O».  Pykostky 9,
PEryIMPYIOLIYI0 YYBCTBHTE/IBHOCTE NPHOOPA, NOCTABHTH B CPE/IHEE MOM0KEHHE,

6. B npaselii mydok cBeTa IIOMECTHTE KIOBETY € HCCIIEyeMBIM PACTBOPOM, Bpallas
pykostky 5. [lpaBeiM OapabanoM 6 yCTAHOBHTH PHCKY Ha IIKalne 7 Ha OTMETKE
«100» (4yepnas) mnn «O» (kpacHas). OTKpbITH IWITOPKH pbruazkoM 4. Bpamas
nepplii Oapaban 8, 100MTBCH YCTAHOBJIEHMs CTPE/IKH MHKpOaMmIepMerpa Ha
ormetke «O».

Konopumemp homoanexkmpunecxuit @3K-56 M

Puc. 9. Obnwmit sua npudopa GIK-S56M:

a— BHJ cnepeu; 0 — Bua c3aam




VmeTs:

UCHOJIB30BaTh 0a30BbIe
TEOPETHYECKUE 3HAHUS
(byHIaMeHTaIbHBIX
pa3zenoB oouiei u
TEOPETHIECKOH (HU3UKN
VTS PEILICHHS

PO eCCHOHATTBHBIX
3aa4

MPUMEHSATH NOJIy4CHHbIC
3HaHMSA JUIS QaHATIM3a
mpoGJieM COBpEMEHHOMN
bu3UKH

[PUMEHSITH OJIyYCHHbIC
3HAHHS VTSI QaHATIM3a
po6JieM COBpEeMEHHOMN
¢dm3uKHN B mIporecce
3KCIEPUMEHTAIbHON
HCCIIEI0BATENIBCKOM
padotsl

Hcrnonb30BaTh 3aK0OHBI QU3UKH, JICXKAIIHUE B OCHOBE PadOThI CIIEKTPaIbHOTO
000pyI0BaHUsI, UCIIOJIB3yEMOTO B TaOOpaTOpPHH IS IPOBEACHHS aHATIM3a CPEL
Mopagok BbinonHeHna paboTel

3apanme 1. Onpenenenne obparHoii
YHUBEPCAILHOIO MOHOXpaHomeTpa YM-2,

|. BEmounTe HCTOUHHK CBETA.

2. [lpoBeanTe rpaJyHpOBKY MOHOXPOMATOpA [IpPH MOMOLIM PTYTHOH JaMIIBL,
MCcTouHHK cBeTa YCTAHOBMTE Tak, 4TOOBI OOBEKTHB KOUIMMATOpa ObUI PaBHOMEPHO
sanonHed  cgetom. llnpuny Bxoaworo otsepetua  ycranosure 0,01 — 0,02 MM,
Yeranosure ykasareslb OKYJApa BHIXOJAHOH TpyObl NPH MOMOLIH MHKPOMETPHYECKOTO
BHHTA B LeHTpanbHOe nosoxenue. [lonoxkenue ykazarens okyaspa OCTaBLTE B 3TOM
COCTOAHMH JI0 KOHLIA H3MepeHHil. COBMECTHTE CIEKTPAILHYIO JIHHHUIO € YKa3are/leM B
okymsipe. Ilo cnekrpansnomy OGapabany cHumMHTE CcoOTBETCTBYROIMIT orcuer 77,
AHaJIOrHUHBIE M3MEPEHHs [IPOBEAMTE Ul BCeX JMHMIL cnexrpa pryrn (rabauua 21
CHEKTPAILHBIX JIHHUIT B PHIOKEHHH).

TTocrpoiite rpajlyHpoBOMHYIO KPHBYIO 3aBHCHMOCTH JUTHH BOJIH A OT BEIMUHHBI
orcuera M.

JIMHEHHOMH JUCTIEPCHH

3. Onpeaennre oGparnyio auHeitnyio aucnepenio 4/ 1 s pasHbIX JUIMH BOJH
(1e menee narH). 1A 9TOro nNpH NOMOILH MHKPOMETPHYECKOTO BHHTA, YCTAHOBIEHHOIO
B BBIXOJIHOM OTBEPCTHH, H3MEpLTE paccTosnne | Mewy JAByMs GIH3KHMH JTHHHAMH B
criekrpe. llogcumras 4 ans 9THX JMHMIL, onpegenute oOpaTHYR JIMCIIEPCHIO.
Iocrpoiite rpaduk sasucHMocTH 0GparHoil nuHeiHol muenepenn 4/ | or mimnel
BOJIHBI A .

4. OnpesienuTe MHPHHY BXOAHOTO OTBEPCTHSA, MPH KOTOPOI JicBas W npaBas
JKEJIThIE JIMHUH CTAHOBATCA Pa3peliiMBIMH.

5. Pesynbrarsl H3MEPEHHIT H BBIYHCIICHHI 3alHIINTE B TAO/IHLLY:

Ne m/n A, uMm n 1, mm

A
— ., HM/MM
[

Hcnonb30BaTh 3aKOHBI GU3UKH, JICKAIINUE B OCHOBE paOOTHI
3JEKTPOXUMHYECCKOTO 000PYA0BaHHMS, HCIIOIB3YEMOTO B JIAOOPATOPUH IS
MPOBE/ICHNUS aHAIU3a CPejl

3aganue

Pacckaxxute 0 TOM, KaK HY)KHO TIPUTOTOBHUTH OMPE/IEICHHbIH PACTBOP

Ilpuzomosaenue pacmeopos

lpuzomosnenue 1 M KCI. Hagecky 7,45 r xiopiia Kanus pa30asisior
10 100 mMn OHIHCTHILIMPOBAHHOI BOJ0I B MepHOIi konDe.

Ipucomosnenue 0,01 M KCIl. Hapecky 7,45 r xuopuja kanus pazdas-
10T 10 100 M1 OuAHCTUIIHPOBAHHOH BOAOI B MepHOIi konde. 3ateM oTlu-
pator nunerkoii 1,00 mi 1 M pacreopa KCl u pazbasisitor B MepHO# koibe
OuaUCTHIUIHPOBAHHOI BoAOH 10 o0bema 100 M.

Tipucomosnenue pacmsopa ypana dast esedenus dofasku | melr. Pac-
TBOp HHUTpara ypanuia (1 i) ¢ koHUeHTpauueii 1 r/in pa3daBuTs B MepHOI
konbe OuaucrTHLIHpoBaHHOH BoAol o obObema 100 mu. M3 nonyueHHoro
pactBopa orobpars 10 M npodel B NOBTOPHO pa3baBHTE B MEpHOMH koibe
OMAUCTHIUIHPOBAHHO BOOH 10 0Obema 100 M.

{Ipucomosnenue pacmeopa oxcuxunoauna ()1 me/vwn. Hasecky 1 T ok-
cuxuHOIMHA pasdaemsitor 1o 100 M GuaHCTHIIMPOBAHHON BONOH B MEpHOI
konbe. Pacrsop gunerpytor. 3arem ordupaior 20 M HACLILIEHHOIO PACTBO-
pa u pa3baBisitoT B MepHOI konde Bogoii 1o odbvema 100 M.

Hcnonp30Bath 3aK0HBI (PHU3UKH, JIEKAIINE B OCHOBE PaOOTHI ONITHYECKOTO
000pyJ0BaHUS, ICIOJIB3yeMOTO B Ta0OPaTOPHH JUIS TIPOBECHHS aHAIIN3a Cpe]




®doTomeTpHyecKoe onpeeenne Gpopmanabaernia
€ AUEeTH/IALETOHOM

B xoze peakuun popmanbiaeruia ¢ alueTHJIALETOHOM B NPHCYTCTBHH
coseit aMMoHHs 00pa3syercst yCTOHYHBOE COCJAMHEHHE JKEITOr0 LBETa C
MaKCHMYMOM HOTIJI01eHHs npu 412 HM (CM. CHIEKTp NorjoueHus, c. 66).
[Ipouecc B3aMMOACHCTBHS SIBIASETCH CIOKHBIM M MHOIOCTAJHHHbIM,
CYMMAapHOE YpaBHEHHE PEaKLMH HMEET BH]L
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[Monyuaemoe coeaunenue (3,5-amauernin—1,4-AUMruaponyTHIHH) UMeeT
CHCTEMY COINPSKEHHBIX JBOIMHBIX CBsi3eH, 4TO 00YC/IABINBACT BbICOKOE
MOIJIOLICHHE M YYBCTBUTENIbHOCTL peakunu. [Ipexen oOuapyxkenus
(dopmanbaeruaa tuM Merojgom 0.25 mr/n B Bozayxe, 0.2 Mkr/ mi B
pactsope. Ilorpemnocts onpenenenus B Bosayxe 6 %. Onpenenenuio

HE MELIAIOT JAPYIHe aJbJCrH/bl, JMHXJIOPIUIAPHH, TOJIyOI, Keuinol, ¢e-
HOJI, aleTOH, aMMHaK, XJopodopm, MypaBbHHas KHCIOTa, H300yTeH,
H30MPEH, CIHUPTHI, AUMETHIAIMOKCAH. MeToAMKa MCIOIb3YeTcsl, B 4acT-
HOCTH, B OMOXMMHH, a Takxke ciyxOamu Texuuku OezonacHoctu. [Tomu-
MO CHEKTPOGOTOMETPHYECKOr0, OHA MOKET HMPHUMEHSTHCH U B (IyopH-
METPHYECKOM BapHaHTE.

MeTtoauka onpeaesieHHs

Heo0xoaumble peakTHBBI:

1. PactBop anernnauerona (Hacac) B auerate ammonust (NH3AC)
(150 r NHyAc + 800 mu H,O + 2 M Hacac + 3 mu1 HAc (s1ea.)) — roro-
BSAT 32 HEJIEJIIO /10 aHAJIN3a, XPAHST B XOJIOAHIbHHKE.

2. CranpaprtHslii pactop opmansaernaa Nel: C = 0.400 mr/ min —
ycroituus 0.5 roza.

3. Cranaaprubiii pactsop dpopmaibaeruaa Ne2: C = 4.00-107 mr / ma
— roroBar nepez paboroii, pazdasiss cranaaprTheli pactsop Nel B 100
pas.

JUist IpUroToBiIeHHs CTaHAapTHOro pactsopa Ne2 roaydaror y rpe-
noxasarenst 5.00 mu crampaprHoro pacrsopa (opmanbiaeruga Nel B
MepHyto kondy 500.0 mi. B mepuyio kondy odbemom 250.0 Mt nonyda-
10T 3aj1a4y. PacTBOpbI 10BOAAT 10 METKH BOJOI M TIIATE/ILHO NEpemMe-
LINBAIOT.

Jlis noctpoeHus KanuOpoBouHOro rpauka B MepHble KoJaObl 00be-
mom 50.00 mu orbupator ¢ nomoubio Oioperkun or 6.00 10 21.00 ma
cTanjgapTHoro pacrsopa opmanbjeruaa Ne2 ¢ unrepsaiom B 3.00 mu.
Jlist BbIOJIHEHMS 3aa4u B MepHble Ko10bl o0bemom 50.00 mi orbupa-
10T 2—3 aJIMKBOTHI aHaIM3upyemoro pactsopa no 5.00 s Jlobasusior
B Kaxy1o konby no 25 mu pacrsopa Hacac B NH Ac, xopouto nepeme-
LIMBAIOT PAcTBOPbl. QOHOBPEMEHHO 20MOBAM X0A0Cmyl0 npody, codep-
JdHCAugyo Moabko pacmeop ayemuaayemona 6 ayemame ammonus. Koiu-
Obl HEIUIOTHO 3aKPBIBAIOT NPOOKAMH, COCTABJIAIOT B IUTATUB U NOMELIa-
10T B BOAIHYI0 Ganio ¢ Temneparypoii 40 °C na 30 mun. 3ateM pacTBopsl
OXJIAJKJIAIOT, JIOBOJAT /10 METKH BOJIOH M TIATEILHO NEPEMELIHBAIOT.

[Mosryuenubie pacTBOpbl (POTOMETPHPYIOT OTHOCHTEILHO XOJIOCTOMH
npoObl B ktoerax ¢ / = 1.0 em. OOpadarbiBasi KanuOpOBOUHbIH rpadHk
0 METOJly HAaMMEHBLINX KBAJIPATOB, ONPEACIAIOT & — KOIpPHUMEHT

IKCTHHKIHMH MPOAYKTA KOHJACHCAUHH q)opmanbneruzla C aueruiaucTo-
HOM B MAKCHMYMEC IOIVIOUICHHUA H KOJIHYCCTBO q)opmanbncruna, Bbl1aH-
HOC I ITPOBC/ICHUS aHAJIM3a.

KonTpo.ibHble BONPOCHI

1. Kakasi peakuus ucnonb3yercs B JaHHOH padore juls MOJIyuYCHMs
npoOsl, ya00Hoi#t uis GoromerpupoBanus? Hanumure ypaBHeHUe peak-
LMK, YKQOKUTE YCIIOBHS €€ POBEACHHS.

2. Kakue (akTopsl BIMAIOT Ha NPOTEKaHHE peakuuu GopMaibierunia
¢ aleruiaueToHom?

3. KakoBa npupojia onTH4ecKoro nepexoja, NpHBOJSILICro K Mnorio-
IIEHHIO CBETA B BUMMOI 001acTi criekTpa?




Hcnonb30BaTh 3aKOHBI (GPU3UKH, JIEKALINE B OCHOBE PabOTHI TEIUIOBBIX
annapaToB Ha METaTyprUUECKUX IPOU3BOACTBAX

Hcnonb30BaTh 3aKOHBI (PU3MKH, JIEKALINE B OCHOBE PaOOTHI MEXaHUUECKOTO
000py0BaHUsI, HCIOJIB3yeMOTO B TaOOPaTOPHH JUISl IPOBEAECHHUS UCCIIE0BAaHUS
cpex, ONpeAeNeHNs BI3KOCTH, INIOTHOCTH | APYTHX XapaKTePHUCTUK 00BEKTOB
oC

Hcnonp30Bath paBuiIa ¥ METOAUKU PAOOTHI C ONMUCAHUAMH K
COOTBETCTBYIOIIEMY J1a00paTOpHOMY 000pYZOBAaHHIO, TPUOOPaM, MaTepHataM.
Hcnonb30BaTh CYyLIECTBYIOMINE METOJUKU B 00JIACTH UCCIIEA0BAHUS CPE
(U3HUCCKUMH, XUMUYECKUMH U (PH3HKO-XMMHUYECKUMH METOIaMH.
HHCcTpyMeHTaNnbHbIE METOIBI AaHANIU3A.

Hcnonb3oBath NpHOOpHYIO 6a3y 10 HaIpaBICHUSIM HCCIEOBaHUS:
KJIACCHYECKYIO U COBPEMEHHYIO, CIIeKTPaIbHbIe IPHOOPEI, ONTHUCCKUE
npuOOPEI, Macc-crieKTporpadsl, XxpomaTorpadsl, KoHgykToMeTpsl, POK 1
HedenpmeTprl, GpiryopuMeTpsl, pehpakTOMETPHI H JIp.

Bnaners:

crocodamu
UCTIOJIB30BAHHUS
l'lOJ'[y'-leHHbIX 3HaHHﬁ JJIsL

Bragets criocobamu IpUMEHEHHS 3HAHUH, JICKAIIMA B OCHOBE PabOThHI
CIIEKTPaAJIbHOT0 000PYI0BaHMs, UCIIOIB3YEMOT0 B JIJAOOpaTOpUH IS
IPOBEJICHUSI AaHAJIN3a CPeJl




U3Y4CHUS POYUIBHBIX
JTUCLUIUINH
CHCTEMHbBIM
[PEJCTABICHUEM O
TMHAMUKE Pa3BUTHS
n30paHHOI 00NacTH
Hay4YHOU U
podecCUOHATBEHOM
JIeATENBHOCTH
Meronamu mpoBeeHUs
(U3UUECKUX U3MEPEHHI;
COBPEMEHHBIMH
MeTOAaMH 00paboOTKH,
aHaNn3a U CHHTE3a
(usnueckoi
nHpopmarmy B
n30paHHoit obmacTu
(bu3nUecKux
HCCIICIOBAHUM.

KOHTPOITBHBIE BOTTPOCHI

1.Kakoe 0CHOBHOE HA3HAYEHHE CIEKTPAIBHBIX IPHOOPOB?

2.Kakoe (u3nueckoe sBIEHHE JIEKHT B OCHOBE NPHHIMINA JelcTs
HPH3MEHHOT0 CHEKTPalibHOrO npubdopa?

3.Haszoute ocHOBHBIE YacTH JII0OOTO CHIEKTPAIBLHOTO npubopa.

4.Ilepeuncinre OCHOBHBIC KOIMYECTBEHHBIC XapAKTEPHCTHKH CIIEKTPAJILHO
npubopa.

5410 3HAYUT IPOBECTH IPALYHPOBKY MOHOXpOMaTopa?

6.Y10 xapakrepusyer yriosas aucrepcus’

7.Kakyto criexrpanbHyio BeIHYHHY Ha3bIBarOT 00paTHOIl InHeHHOH ancnepeued

8.Kakne jqucnepcoHHble YCTpORCTBA PUMEHAIOT B CHEKTPAIbHBIX IpHOopax?

9.J1ns uero B ciekrpaisHoM npudope npumMenstor npusmy Koprio?

10.Yro xapakTepusyeT paspelaiomas crocobHOCTh CHeKTpaibHbIX pubopos?

Brnanets cnoco6aMu npuMeHEeHUs 3HAHUM, JISKAIIUMH B OCHOBE pabOThI
INEKTPOXUMUYECKOTO 000PYAOBAHHS, HCIIOIb3YEMOr0 B JTa00paTOPUH ISt
MIPOBEJICHUS aHAJIN3A CPEe]]

3amaHue

Pacckaxute 0 CBOWCTBAX M Pa3JIMYUSIX METOJIa BHYTPEHHETO 3JIEKTPOJIN3A.
Kakoii 13 MeTo10B MOYKHO MPUMEHUTD JUIs Balllero uccienoBanus? Iloyemy?

3
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Puc. 3.15. [pubop oas ananusa memo- Puc. 3.16. Cxema 3nexmponuzepa oas
00M GHVIPEHHE20 INEKMPOIU3A. sHympennezo arexmponusa: | — cocyo;
1 —anod; 2 — kamod,; 3 — depdicamein,; 2 — mramuHossiil cemyanpill Kamoo,
4 — cmaxan 3 — nposod; 4 — anod; 5 - kepamuveckasn

duaghpazma

BJ'IaI[eTI: criocodbamu NPUMCHCHUA 3HaHHﬁ, JIC)KaIUMU B OCHOBEC paGOTLI

ONTHYECKOI'O 060py;103aH1/1x, HCIIOJIb3yEMOTO B na60paToppm JUTA IPOBEACHUSA
aHaJln3a Cpea




2. Pexomennyemsblii Bapuant odopmienus pador no CO ananusy
(Ha npuMepe onpee/IeHHsA COePAAHHA THTAHA B py/e)

B nabGoparopHom xypHane 00s3aTeIbHO JOJIKHBI ObITh OTPAXKEHBI
CJIC/IYIOMINE MOMCHTBL
a) J1aTa U 3aro/I0BoK padoTsl;
0) uaentudukarop npobsl (HarpuMmep, HOMEP MakeTa);
B) BCE NPSMBIC DKCIICPHMEHTAIbHbIC JaHHblE 0€3 MOTEPH TOYHOCTH —
HABECKH Npod, ONTHUECKHE [UIOTHOCTH, 00bEMbl CTAHJAPTHLIX PacTBO-
POB M T.IL.;
r) Bce OCOOCHHOCTH YC/IOBHH, HE OTPAaXKEHHLIC B METOAMKE — JUIMHEI
BOJIH, TOJIIMHA KIOBET, AIMKBOTBL M JIp.; 1) pe3yjbTaTsl 00paboTku rpa-
JYUPOBOYHBIX CEPHil C yKa3aHMEM CTaHIAPTHLIX OTKJIOHCHHMI Hapamer-
poB H olueil annmpoxcHMaLuu;
€) KOHEHHBIC PE3Y/ILTAThl ONPE/ICIICHHIL.

Hipke npejcTapieH pekoMeHAyeMblii nopsaok oopMieHus padoTsl
B J1a00OpaTOpHOM KypHAJIe.

1) Hara, nassanue paborsl 1 No KOHTPONBLHOH 3a/1a4u:

XX XX 20XX 2. @omomempuyeckoe onpedenexue mumana € npobe
pyowr Ne

2) HeoOxoauMmble XMMHYECKHE PEeakLUMH IS IOMYYEHHS CHCTEMBI,
ya00HOiI1 Ui (POTOMETPHPOBAHUS!

Tio; + ...
3) OcobenHocTi MOArOTORKH 1poo:
Macewt nasecox: | — ...; 2 — ...
Pazbaenenus: (koaowl, aiukeomsl, NOCIed06amMeIbHOCHb):
m — 250 ma
4) Venosus oTOMETPHPOBAHHA:
IIpubop ;A = ...(Onuna eoanvt win Homep ceemogpunrompa); |

= ...(momyuna xioeemoi)
Oxpacka homomempupyemozo pacmeopa — Hceamas
Pacmesop cpasnenua — eoda

5) OnTH4ecKHe IIOTHOCTH IPAlyHPOBOUYHEIX PACTBOPOB

Ne Vem. p-pa | Kony. Ti —
A A
p-pa MK2 / an
1
2
N

6) I'panynpoBounslii rpaduk

7) ObpaboTka rpajydpoBO4HOIH CEPHH, pacyeT € H CTAHJAPTHBIX OT-
KJIOHEHHH NapaMeTpoB W oOLIeH annpoKCHMAalHH IpajyHpOBO4HOI ce-
puu.

8) PezynbpTarsl OTOMETPUPOBAHHS PACTBOPOR NPOD:

Ne npobvr A Kony. Ti Kony. Ti
MKz / wn & npobe, %
1
2

9) Koneunsie pe3yabTaThl (¢ 10BEPHTEILHBIM HHTEPBAIOM).

Bragets criocobaMu IpUMEHEHH s 3HAHHI, JISKAIIIMMH B OCHOBE PaboThI
TETUIOBBIX AIMapaToB Ha METAIUTYPIrHYECKUX MPOU3BOICTBAX
pumep 3amanus




Jadaua 20. Onpeaenuts KOHUEHTPALMH YIUIEPOJa U KHciopoa B paciuiase Fe-C, naxoauien
pasHoBecHn co wnakoM, cogepmammm X, Y u Z% (monsn.) FeO, npu remneparype 160
CuMTars METAIUI H ULIAK HAeAbHBIMI pacTBopami. Mexoausie ganueie ceeaenst B tabn. B7.

Tabuuua BT — Bapuantsl yenopuii sanaun Ne 20

No pap. X Y Z Ne sap. X Y Z
1 5 10 15 11 15 20 25
2 6 11 16 12 16 21 26
3 7 12 17 13 17 22 27
- 8 13 18 14 18 23 28
5 9 14 19 15 19 24 29
6 10 15 20 16 20 25 30
7 1 16 21 17 21 26 31
8 12 17 22 18 22 27 32
9 13 18 23 19 23 28 33
10 14 19 24 20 24 29 34

Brnaners cnoco6aMu mpuMeHeHHs 3HaHUMH, JIEXKAIIUMU B OCHOBE PaOOTBHI
MEXaHHYECKOT0 000pYI0BaHNUS, UCIIONIB3YEMOTO B TaOOPaTOPUH ISt
MPOBE/ICHHUS HCCIIENOBAHMS CPE, ONIPEICNICHHUS BI3KOCTH, IUIOTHOCTH U PYTHX
XapakTepucTuK 00bexToB OC

3ajgaHue

Pacckaxxute 0 ycTpolicTBe U MpUHNUIIE pabOThl POTAIMOHHOIO BUCKO3UMETPa
«PeorecT»

Porannonnelii BHckozumerp «Peorecr»

1 - ocHOBaHHE; 2 — KOPITYC NPHBOJA; 3 — BeIOMBIH BaJl H3IMEPHTEIEHOIO Me-
XaHH3Ma; 4 - H3MEPHTENbHBIH LMIHHAP BHYTPCHHHIH; 5 - H3MEPHTCIBHBIH IIH-
JHHP HAPYIKHBIL 6 - TEpMOCTATHPYOLMIT cocy/; 7 - PyUKa [epek/IoueHHs Ja-
CTOTBI BPALIEHHs H3MEPHTENIBHOTO IHIHHAPA; 8 - IKaJa PerHCTPaLHy CTYNeHH
ckopoctit; 9 - wactoromep; 10 - Ban usmepurensHoro mwmaapa; 11 - 1eyxcry-
NeHYATEIT JHHAMOMETp (IpysuHa KpyueHus); 12 - moreHunomerp; 13 - nokazsi-
BarOLIHil npuoop; 14 - pelyar nepekoueHns 1HanasoHos; 15 — mydra - 3aMox
LWIHHJPa BHYTPeHHero; 16 - peruar gukcaiun quImMHapa HapyskHoro; 17 — 3a-
IOpHAs KPBILIKA WHIHHApa; 18 - 3anopHas raiika nummsapa; 19 - tepmomerp; 20 -
pbryar (pHKCcaH TEPMOCTATHPYIOILETO COoCya

BiiazeTs ciocoGaMu NpUMEHEHHsI OMTMCAHUM K COOTBETCTBYIOIIEMY
n1abopaTopHOMY 000PYIOBaHUIO, TPUOOPAM, MaTEPUAIAM.

3ananue
Pacckaxcnte 00 0COOEHHOCTSX MCIOJIB30BaHMS Ja00PaTOPHOr0 000PYIOBAHHUS
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Brnanmets cnoco6aMu npuMeHEHUS! METOAMK B O0JIACTH HCCIIEAOBAHUS CPEL
(DUBHYIECKUMHI, XUMUYECKUMH U (PU3UKO-XHMUIECKUMH METOJIAMH.
MHCcTpyMeHTalIbHBIE METO/IBI AaHAJIH3A.

Ilpumep 1.6
HaentuduuupyidTe COCAMHCHHE 110 MACC-CICKTPY JICKTPOHHOH HO-
HH3ALHH.

Abundance 2

3000+
00004
7000
5000
5000
4000
20001 7
20004 23
10004 15 = 57

[ 118 24,|‘_ 339 (4 5053 Ws 69, |78

mz>" 50 15 2 25 30 3 40 45 %0 55 60 65 /0 75 &0
[

mz | L% [mz | L% m/z L % mz [ L% [ miz L%
15 431 | 28 3.25 41 1.03 44 223 72 25,00
26 112 | 29 17.60 | 42 312 57 887 |73 1,11
27 834 |39 2,78 43 100,00 | 71 1.29

Branmets cmoco6amu npuMeHeHUs IPHOOPHOH 0a30i1 10 HANPaBICHUAM
UCCIIEZIOBAHUS: KIIACCHYECKYIO M COBPEMEHHYIO, CHIEKTPaIbHbIE IPHOOPHI,
ONTHYECKHE MPUOOPHI, Macc-criekTporpadel, Xxpomarorpadel, KOHIYKTOMETPEI,
OOK u Hedenpmerpsl, GpayopumeTpsl, pedhpakToMeTps U JIp.




3adaua 1.1. Moxer 11 B yKa3aHHOH CEPHH HOH C MaKCHMaJlbHOMH
Maccoii ObITb MOJNICKYJIAPHBIM U 00YCIOBHTL 00Opa3oBaHUE CIEAYIOLErO
psiaa ()parMeHTOoB:

a) 130, 129, 126, 120, 113, 100...;

6) 144, 143, 142, 141, 140, 127, 126...:

B) 163, 162, 148, 145, 134, 120...;

r) 124,123, 111, 109, 107, 106, 96, 95...?

ApryMeHTUpyiTe CBOH OTBET.

3adava 1.2. Moxer 1M B YKa3aHHOH CEpHH MOH C MAaKCHMAJILHOI
MaccoH ObITh MOJIEKYISAPHLIM H 00YCIOBHTL NPH JJIEKTPOHHOH HOHH3a-
MU CHIEYIOIHE CEPUH (DPArMEHTOB:

a) CyoHs, CioH5, CioHg, CioHs, CsHg, CsHs. . ;

6) C7H5ClO, C7H6ClO, C¢HeCl, C;H70, C;HeO...;
B) CmHH. Cl()Hl;. C\;Hn. C(;Hm. CsHo, CvHs...i

I') Cl(;“uN. Cm”“N. Cul ln)N. Cx”?N. C\)H“ sl
AprymesTupyiite CBoi OTBeT.

3aoaua 1.3. Onpenenure IEMEHTHBI COCTaB COCIAMHCHHS € MOJIe-
KyJSpHBIM BecoM 123, eciii B Macc-CHEKTPE ITOr0 BELIECTBA HHTCHCHB-
HOCTH uHuit 123, 124 1 125 pasubl 71, 5,1 u 0,43 MM COOTBETCTBEHHO.

TIK - 2 - Crioco6HOCTh CBOOOIHO BIAAETh pa3aeiaaMu pU3UKH, HEOOXOAUMBIME TSl PELICHHs] HAy4YHO-MHHOBAI[MOHHBIX 331a4, U
MIPUMEHSTh PE3yNbTaThl HAYYHbIX HCCICAO0BAHNH B MHHOBALIMOHHOMN IESTEIBHOCTH

3HaTh COBpPEMEHHBIE TEOPHU K 3aganue
METOBbI HU3NICCKUX, OnuunTe 0COOEHHOCTH KaK/I0# IpyIbl MeTo10B. KakoBBI MX 0cOOEHHOCTH?
(U3UKO-XUMHYECCKUX U 16 npuMeHS T U JuIst 4ero?
(busnuecKux 1. ChexTpaibHble METOBI aHAJH3A.
HCCIIeIOBaHUH, 2. CHekTpOCKOIUs SepPHOr0 MarHUTHOTO PE30HAHCA .
HEOOXOMMBIMH IS 3. MHudpakpacHas CIEKTPOCKOIIHSI.
peleHns HayqyHO- 4. CnoexTpockomus B yIbTpaQHOICTOBON 1 BUAUMOMN
MHHOBALIMOHHBIX 33724 5.  obnacrsax crekrpa.
KaK IPUMEHSTh 6. Xpomarorpaduueckuit METO.
pe3yNbTaThl HAy4YHbIX 7.  DICKTPOXHUMHUYCCKUE METOJBI.
HCCIIEIOBAaHUH B 8. TloTeHIMOMETpHS B aHATUTHICCKON XUMHH.
WHHOBaIIMOHHOM
JIeSITEIbHOCTU
Kak COIIOCTaBJIATH o Taomiya i1 Braumoceazs CREKMPOCKONUYECKLY wemodos u ofnacmet
BO3MOXHOCTH arekmpomaznmnozo cnexmpa.[1, 153 ¢.]
HpHMeHeHHH IIH;I CIIEKTPD(‘K("I]{‘]L‘EI\’“L‘
HCCIeIOBaHUS CrnerrpaibHas 0bIacTs H3mMeHA0T CBOK YHEPTHIO

METOALI
CYHIECTBYIOMIUX METOIOB

(I)I/I3I/I‘IeCKI/IX, (bI/ISI/IKO- S nepHo-puindeckne 0,005 - 14 A Snpa
XUMHAYECKUX u Pentrenoeckne 0,1 —100 A BuyTpenHHE 2CKTPOHBL
(busnuecKux Baxyymuan Y - 0 150
o 10— 180 mm BanenTHeIe 2MeKTPOHBL
HCCIIeI0BAHUIM s P —— po
peIICHIs HayqHO- Vd-cnexrpockonus 180 — 400 1M BanenTtHsie 31eKTPOHB
MHHOBAIIMOHHBIX 3a7a4 _ _
CrnexTpocKonus B BHANMOI 400 — 780 uM BanenTtHsie 31eKTPOHE
obmactu
brmyscnas HK- ) Moneky sl (konebatenbHas
780 — 2500 um
CNEKTPOCKOIHA IHEPTHA)
. Monexkynsl (koneDarenbHas,
WK-cnexrpockomis 4000 — 400 en”
BpAIATEIbHAS SHEPTHH)
MuxkpoponHoBas
0,75 -3,75 MM Monexyne! (BpanaTeIsHas IHEPrHs)
CMEKTPOCKOIHA
INeKTPOHHEIH Hecnapenunie anexkTpoHs! (B
Jem
MapaMarHHTHLI pe3oHane MArHHTHOM T01e)
HAnepHEIT MATHHTHBIH SnepHele CIMHEL (B MATHHTHOM
0.6 - 10 M
PEIOHAHC noae)

BoIOupath OnTHMaIbHBIE METOBI HCCACIOBAHIS U METOMKH HCCIICIOBAHHS B
KOHKPETHOM HalpaBJICHUH UCCIIEOBAHMS, COMTOCTABIATE O BO3MOXHOCTH
NPUMEHEHHS JUTsl HCCIISJOBAHUS CYIECTBYIOIINX METOJOB (PU3NUECKUX,
(DUBUKO-XUMHYECKHUX U PU3MUECKUX UCCIETIOBAHUH IS PEIICHUS] HaAyYHO-
WHHOBAIIMOHHBIX 3aj1a4

3aganne
OCyIIECTBUTE CPABHUTENIBHYIO XaPAKTEPUCTUKY METOJIOB , Hanpumep MK-




crekrpockonus 1 MK-cnexrpodoromerpus

ITo TakuM OCHOBHBIM MApAMETPAM:

1.00beKT 1 npeamMer MeTona

2.lenp 1 pe3ynpTaThl (THIIOTE3)

3.HeoOxoauMble M JOCTaTOYHEIE YCIOBHS

4.Vnewn, IpUHIAIIEI, 3aKOHOMEPHOCTH HAa OCHOBE KOTOPBIX pab0TaeT METOx
HaOIIOAEHUS

5.Cxema, MOZIeIIb MIIH TUIAH OCYIIECTBIICHHS METO1a

6.3HaHue, yMEeHUE, HABBIKH, HEOOXOIMMBIE JUTA pealn3aliii MeToia
7.0npexeneHue MeTona

8.I'ne ceifuac ucnomnp3yeTcs Meton? PalmoHanbHO M €ro HUCIOIb30BaTh B
BallleM HCCIIEJOBaHUU?

YMmerh MPUMEHSTh COBpEMEHHbIE | 3ajaHue
TEOPUU U METOJIbI Kax u rae, 115 uero Mo)KHO IPUMEHSITD;
¢$u3nuecKux, GQU3UKO- 1. cmexTpajgbHBIE METOABI aHATH3A.
XUMHYECKHUX U 2 metoanl SIMP.
(bu3HUecKux 3. Meroauku nH(PAKPACHOM CIIEKTPOCKOIHUH.
HCCIIE0BAHUN IS 4. METOIUMKH CIIEKTPOCKOIH B yIbTPapHOIETOBON U BUAUMOI 00IacTsIX
pelIeHus: Hay4HO- CIEKTpa.
HWHHOBALIMOHHBIX 33124 5. xpomatorpaduueckuii MeTo aHaIH3a.
aHaIM31pOBaTh 6. DIEKTPOXMMHYECKHE METOIbI aHAIN3A.
BO3MOXHOCTb 7. METOJWKH MOTCHIIMOMETPHH B AaHATUTHICCKON XUMHH.
MIPUMEHEHUS ISt
HCCIIEOBAHUS
CYLIECTBYIOIINX METOIOB | BrIOMpaTh onTHManbHBIE METOABI HCCIECOBAHIS U METOJUKH MCCICOBAHHS B
¢$uznuecKux, GU3UKO- KOHKPETHOM HaIIPaBJIEHUH UCCIIEOBAHMUS, COIOCTABIISITh O BO3MOXKHOCTH
XUMHYECKUX U NPUMEHEHHS JUTSl HCCIIEOBAHUS CYIECTBYIOIINX METOJOB (PU3HNUECKUX,
(busnuecKux (DUBUKO-XUMHUYCCKHUX U (PU3MUCCKUX UCCICTIOBAHUIA JJISl PEIICHUS HAyYHO-
HCCIIeIOBaHUM A1 WHHOBALIMOHHBIX 3a7a4
pelleHHs HayuyHO-
WHHOBALIMOHHBIX 3a7a4 3aganue
COTOCTaBJIATh onpeneaeane
BO3MOKHOCTH HOHOR TsKeNbIX MeTamios (Zn ¥, Cd ¥, Pb ¥, Cu ¥
MIPUMEHEHUS JUISE
HCCIICN0BANHA Onuum 13 Haubonee pacnpoCTpaHEHHEIX 3aTpA3HHTENeH OKpyKaromeit
CYHMECTBYIOIIUX METOAO0B Cpensl ABIAKOTCA WOHBI TSKENbIX MeTAIOB (TM). OCHOBHBIM HCTOMHHKOM
(usnyeckux, ¢usuxo- sarpazHeHua TM ABNAKOTCA CTOYHEIC BOJABI T'aTbBAHHYECKHX IPOHM3BOJCTE,
XUMHUYECKUX u HpeANpUsITHH MO0 MPOH3BOACTBY MCTOYHHKOB TOKA, NPEJNPHSATHS YepHOH H
(I)I/ISI/I‘I&CKI/IX [BETHOMH METANMYPIrUH, MAIMHHOCTPOHTENBHBIE 3aBO/ILI H OP.
HCCIIEIOBAaHUHN g | Kakue MeTobl MPUMEHSIIOT 71 UX OOHApYKeHHs?
pemeHus Hayuno- | Kaxwe mpuOops! ncrions3yroT st HX 0OHapyXeHUs?
HWHHOBALIMOHHBIX 3a1a4 Kakue 13 nmepeuncneHHbIX HIKE 00BEKTOB,
MOTYT OBITE OOBEKTAMH aHANM3a : BOJAA, MOYBA, BO3AYX, OHOTOTHYECKH
aKTHBHBIC 1O0ABKH, JICKAPCTBCHHBIC [IPCHAPATHI, IHIIEBBIC POIYKTHI, PO~
JIOBONBCTBEHHOE CHIPhE, MapdromepHs, KOCMETHKa, a’po3071H, TOpd, HI,
TBEP/BLIE OTXOBI H TP,
Bara 3ajaua onpenenuTh HaIu4uue IMHKA B ToyBe. Bribepute meto.
O06ocHyiiTe ero BEIOOp
Bnaners COBPEMEHHBIMU Brnanets ciocobamu mpuMEeHEHHsI 3HAaHHUH, JISKAITUMA B OCHOBE PaOOTHI

MeToAaMH (PU3NIECKUX,
(U3UKO-XUMHUYECKUX U
¢buzngecKux
HCCIIeIOBaHUH AJIs
pelIeHus: Hay4qHO-
WHHOBAIMOHHBIX 337134
IIpueMaMu
HCIOJIb30BAHUS
CYILECTBYIOIHX METOJI0B
¢dusngeckux, GU3NKO-
XUMHYECKHX U
bu3HIecKrx
UCCIIEI0BAaHUM IS
peuICHU HAYy4YHO-
HWHHOBAIIMOHHBIX 3a1a4

npuemMaMu aHaJiu3a
MIPUMCHCHUS I
HUCCIICJOBaHUA

CyHIECTBYHOIINX METOIOB

CHEKTPaJIbHOTO 000PYAOBaHMUS, HCIIOIB3YEMOTO B JIAOOPATOPHH ISt
MPOBEJICHUS aHAITH3a CPel

3ajgaHue
B UK-cniekTpe ucxoqHoro ruipokcuaa amomuaus (puc.4.1.) B odnactu

BaJICHTHBIX KoJeOanwmii ceszu -OH Ha6HIOI[aIOTC}I HCECKOJIBKO ITOJIOC
TIOTJIOIICHUA. quy OHH COOTBSCTBy}OT?




bu3nYIecKux, ¢busuko-
XUMHYECKHX u
bu3nIecKIX 100
HCCIICIOBAHUHI UL 95
penreHus Hay4JHO- 90
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Brnanets ciocobamu mpuMeHEHHsI 3HaHUH, JISKAIUMU B OCHOBE pabOoThI
ANEKTPOXHUMHUIECKOTO 000PYIOBaHNS, UCTIOJIL3YEMOTO B TA0OPATOPUH ISt
MIPOBEJICHUS aHAJIN3A CPE]T

Kaacendgukanns 0oCHOBHBIX 3IeKTPOXHMHYECKHX METOI0B AaHAIH3A
10 H3MepsSIieMOMY NAapaMeTpy

Metoa Mamepsiemeiii napamerp Venoeus
HIMepeHHs
Kounykromerpus ViensHas MeKTponpoBoAHOCTDb — K, [epemenusii Tok
Cumeem’! (~1000 I'u)
[MoreHunomeTpus [Morenuman anexrposa (IJC aueiixn) =0
~E B
Kynoxwomerpus Konuuecrso anexrpuuecrsa — Q, Kn 1= const uim
E = const
Snexrporpasumerpus | Famenenne maccel anexrposa — m, 1 [ = const wim
E = const
Bonsramnepomerpus/ | Cuna toka — [, MEA 1= fl Enunox)
nossporpadus

Brnanets ciocobamu MpUMEHEHHSI 3HAHHH, JISKAITUMA B OCHOBE PabOTHI
ONTHUYECKOTO 000PYI0BAHHS, HCIIOIb3YEMOT0 B TA00OPATOPHH ISl TPOBEICHNUS
aHanm3a cpef

3aganue

Kak u3mensiercst yaenpHast 3IeKTPOIPOBOAHOCTh PACTBOPA IIPU MAITBIX H
CpeHHUX KOHIEHTPAIHSX ?

IHMorenunans! eigenenns (25 °C) Hz uz 1 M H:S04 nasn
PA3HBIX JIEKTPOOB H NPH PA3IHYHOI BeJIHYHHE IIOTHOCTH TOKA

Dnexrpoj HMorenuuan (B) npn nnornoctn Toka (Alem?)
0,001 0,01 0,1 1,0 5,0
Ag 0,097 0,13 0,3 0,48 0,69
Cu - - 0,35 0,48 0,55
rpadmr 0,002 - 0,32 0,60 0,73
Hg 0.8 0,93 1,03 1,07 -
Ni 0,14 0,3 - 0,56 0,71
Pt (rnankas) 0,0000 0,16 0,29 0,68 -
Pt (mnaTuHHpoBaHHAA) 0,0000 0,030 0,041 0,048 0,051
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Pue. 2.1. 3aBucumocts yiaensHoi anekrponposogtocta (25 °C)

OT MOIAPHOH KOHUEHTPALIMH BELIECTBA B PACTBOPE.
I —H:804; 2 - HCI; 3 — NaOH; 4 — NaCl; 5 — CH;COOH; 6 — NHa.

Brnanmets cnoco6aMu nmpruMeHEeHUs 3HAHUM, JISKAIIUMH B OCHOBE pabOTHI
TEIUIOBBIX aIlapaToB HAa METAJUTYPrHYECKUX POU3BOICTBAX
TecrtoBoe 3amanne

1.Yka3atp, 10 KakoMy IpU3HAKY KIACCU(PUIIIPYIOTCSI MAILIMHBI U MEXaHU3MBI,
UCIIOJIb3yeMble Ha MPENPUATHAX OONIECTBEHHOTO TUTAHMS:

1.ITo Ha3HauyeHHIO 0OpabaTHIBAEMOT0 IPOAYKTA.

2.ITo Bumy 00pabaTeIBa€MOTO MPOAYKTA.

2 Yka3atb, Ha Kakue TPYIIIBI OAPa3eNsieTcss MeXaHnueckoe 000pyI0BaHue,
HCIIOJIb3yeMOe Ha NPEeIPHUITHIX 00IECTBEHHOTO IINTAHUS
1.MuorodynkiuonansHoe. 2.HeaBromarudeckoe. 3.ITonyaBToMaTn4eckoe.
4.ABTOMAaTHYECKOE.

3. Br1OpaTh HEOCHOBHBIE MaTEPHAIIbI, HCIOIB3YIOIIUECS IS H3TOTOBICHHS
MallHH peHa3HaueHHbIE I IPEIPHATHH?

1.Cranb. 2.Uyryn. 3. Amomunuii. 4.Mezapb. 5.Xpom. 6.Hukens 7.1{unk

4 . BeIOpaTh MpaBUIIBHEIA BapUaHT 0TBETa J{JIs 4eT0 COSTUHAIOT OOMOTKY
SNEKTPOJIBUTATEIIS «3BE37I0I» MIIN «TPEYrOILHUKOM»?

1.Ecnu HanpspxeHue B cetd 220B coeiuHSIOT «TpeyroabHUKOM.

2.Ecnu Hanpsokenue B cetd 380B coeauHAIOT «3BE310M».

3.Ecmu HanpspkeHue B ceTH mpeBbiaeT 380B , To coequHAI0T 00MOTKY
SNEKTPOIBUTATEIS WITH «3BE3/0ID NN «TPEyrOJILHIKOM.

5. Yka3arhb, kaKkasi TeXHHYeCKast JOKYMEHTAIMs BBIIAETCS Ha KaXKIyl0 MAIIHHY:
1.OxcruyarannonHas nokymeHTanus. 3.I1acropt.

2.PemonTHas moxymeHTanus. 4. @opmysp.

6.Ha3oBuTe anmapartsl BKIIOYEHHUS 3JIEKTPOOOOPYIOBAHUS:
1.Muxkponepexroyarend. 4.PyOHIbHUKH.

2.KynaukoBble nepekntodaTenn. 5. KHOMOUHBIE EpPEKTIOYaTENH.

3.ITaketHsie nepekaovareny. 6.11rencensHpie pa3bEMBI.

7.HazoBuTe ammaparsl 3alIUTHI JJIEKTPOOOOPYIOBAHHS

1.ABTOMaTHYECKHE MEPEKIIOYATEITH.

2.IInakue nperoXpaHuTENH.

3.TemuoBble pesne 3amuThl.

Bragets criocobamu pUMEHEHHS 3HAHUH, JICKAIIMA B OCHOBE PabOThHI
MEXaHH4eCKOro 000pyI0BaHUsl, HCIIOIL3YEMOr0 B Ja0OPaTOPUH IJIs




HPOBEICHUS UCCIICIOBAHUS CPEl, ONPEACICHHS BA3KOCTH, IUIOTHOCTH U IPYTUX
XapakTepucTuk 00bekToB OC




Cnocofbl BoIPAXKEHHS KOHUEHTPALHH PACTBOPOB

Coctae m:000ro pacTBoOpa MOkKeT OBITh BBIPAXEH Kak KaueCTBEHHO, TaK U KO-
JMuecTBeHHO. PacTBOpP ¢ OTHOCHTENIBHO HH3KHM CO/IEPKAHHMEM PACTBOPEHHOIO Be-
LIEeCTBA HAa3bIBAKOT Pa30aBlICHHBIM, C OTHOCHTE/IBHO BBICOKHM — KOHLEHTPHPOBAH-
HeiM. Takasi konuuecTseHHas OueHKa ycioBHa, Hanpumep, ais cepHOi KHCHOTBI
KOHUEHTPUPOBAHHBIM CYMTAETCS PAcTBOP, /1€ MaccoBas 0 KHCIO0TH paBHa 98, a
18 consinoit — 38 Y.

JU1st KONMUYECTBEHHOI OLEHKH COCTaBa PaCTBOPOB MCMOB3YIOT NOHSTHE «KOH-

| uenrpatmsy. CymmecTByiOT pasnudHble COCOH €8 BHIPAKEHN.

1. Maccosan donsn pacmeopennozo seuiecmsa 6 pacmgope. Ona odo3nava-
erca W, (o nepeoii Gykse anrnuiickoro cnosa «Weight» — Bec) u paccuuTeIBaeTCA

m__(r, Kkr,T)
o dopmyne Wy, = —"*——""_ Oua BEIpakaeTCA B I0JIAX OT CAHHALEI 0 I0KA-
m,,, (r,kr,T)
3BIBACT, CKOJIBKO IPaMMOB (KT, T) PACTBOPEHHOTO BEILECTBA CONePKUTCA B | T (K, T)
pactsopa. Hanpumep, W . = 0.05. D10 03Ha4aer, 4T0 B KakaoM rpamme (Kr, T)
pactsopa cogepxurcs 0,05 r (xr, T) pacTBopenHoro sewectsa. Maccosas 1o pac-
TBOPEHHOTO BELIECTBA B PACTBOPE MOMKET OBITh BBIPAKEHA W B NpoueHTax: Wy,

= ::i + 100 =Wy, + 100, %. B 51oM ciiyuae W yKka3biBaeT, CKOIBKO FPaMMOB (KT,
p-pa

T) PacTBOPEHHOrO BelleCTBA colepkuTca B kawawx 100 r (kr, T) pactopa. Hampu-
Mep, Wiuo =5 %: B kamasix 100 r pactsopa coxepxurca 5r NaNO; wmn B
kau/1eix 100 kr (1) pactBopa — 5 kr (1) NaNO;.

Pacteop nmoboii kKOHLEHTpaLMH XapakTepH3yercs CBOeli IIOTHOCTBIO p (r/MiI;
KD/IL, /71, T/M), KOTOpasi NOKa3bIBaeT, CKOJIBKO FPpaMMOB (kr, T) Becut 1 mu (1, M)
pacTBopa Jannoii konuentpaunu. Hanpumep, p = 1,02 r/mn. D10 o3navaer, yro 1 s
pacTopa JanHoi koHueHTpanuu secut 1,02 r. [InoTHOCTE pacTBOpa pacCYMTHIBAET-

m
st 10 QOpMYIE Pppa = V"'“" . [InoTHOCTS (p) — 3TO BeIHYHHA AN NEPeXo/ia OT MAacChl
ppa

pacTBOpa K ero 00seMy H Ha000pOT

2. Monapraa xonuewmpanus pacmeopa (C,). Ee 3HaueHHme nokasbisaer,
CKONTbKO MOJIel pacTBOPEHHOro BellecTBa colepiutcs B 1 11 pactsopa. Hampumep,
C, (p-pa KCI) = 5 mons/n. D10 03HA4aET, 4TO B KAKIOM JIHTPE TAKOTO PacTBOpa co-
nepxutes 5 mone KCL MonsipHas KOHIEHTpauus paccuMTeiBaeTcs Mo dopmyne

VF'

- — P
Vi MV
(MonB), My, — Macca pacTBOPEHHOro Bellectsa (r), M — monApHas Macca pacTBo-
PEHHOrO BelecTBa (I/MONB), Vipa — 00BEM pacTBopa (11).

3. Monapuas Konuenmpauua IKGUGAICHMA Pacmeopa (SKBUBAIEHTHAS KOH-
LEHTPALUs HIH HOpManbHas KoHueHTpauus). Oxa oGossauaercs C, (Mcnonbsyercs
Takxke C,). Ee 3Hauenne noka3biBaeT, CKOJILKO MOJIeil JKBUBAIEHTOB PACTBOPEHHOIO
BelecTsa cosepxutes B 1 1 pacrsopa. Hanpumep, C, (p-pa HNO;) = 2 mons/n. D10
03HAYAET, YTO B KakK/IOM JIHTPE PAcTBOpPA COAepinTes 2 Moib dkBuBatentos HNO:.
MonsipHas KOHLEHTpAlHs 3KBHBAJIEHTA PACTBOPA PACCHMTHIBACTCS MO (Bopmyne

Cy= (MOIIB/JT), T/Ie Vps — KOJIMYECTBO PACTBOPEHHOIO BELIECTBA

3pa m,,

Voo MV,

P spe Vpg

(Mone/1).

PactBopbl, HMmelomme ouHakoBbie 3Havenns C,, pearnpylor mexay coboii B
PaBHBIX 00BEMAX, TAK KAK COJAEPIKAT PABHbIE KOIHYECTBA MOJIeii IKBHBAIEHTOB pac-
TBOPEHHBIX BellecTB. Ec/in pacTBOpbI HMEIOT pa3jinyHble 3Havenns C,, TO BCTYNAio-
1IHe B PeaKinio 00beMbl THX PACTBOPOB 0GPATHO NPONOPLHOHAIBHBI HX MOJISPHBIM

v,_C
KOHIEHTPALHAM IKBUBAICHTA: v—‘= 22y V- Co1 =Va-Chal
2 al
4. Moasaonas konuenmpauun pacmeopa (Cn). Ee 3navenue nokaseisaer,
CKOJIBKO MOJIeil PACTBOPEHHOIO BELIeCTBA COJAEMKHTCH B | KI  pacTBOpPHTENs
Hanpumep, C,, (p-pa H-804) = 10 Mons/kr. 10 03HAYAET, 4TO B KAMAOM KHIO-
rpamme Boabl pacteopero 10 mons H,SO, MonansHas kKOHOEHTparus pacTBOpa

v m

pa. .

ACCHHTBIBAETCH 110 (POPMYJIE: = = MOJIB/KT"
e Cu = M : f

p-n pa My,

3. Moaapuas (monshas) 00l1a pacmeopeno2o geuiecnied & pacmeope. OHa

0003HA4AETCA ¥ . Ee 3HAUCHNE NOKA3BIBACT, CKOIBKO MOJIell pacTBOPEHHOrO Belle-
crBa cosiepsiutes B 1 monk pactsopa. Hanpumep, ¥ cusq = 0,02, D1o o3nauaer, uto B

1 monb pactsopa cozepikutest 0,02 mons CuSOs. Ecnu B pacTBope TONBKO 01HO pac-
TBOpEHHOE BewlecTBo, T0 ¥, ,= 0,98. Cymma MONBHBIX J07eii BCeX KOMIIOHEHTOB B

pacTeope paBHa equHULE, T.¢. | MOab. MolbHas 108 pacTBOPEHHOrO BELIECTBA B

Vs Vou M
pacTBOpe PaccUMTHIBAETCA MO GOpMyNE Yo, = — = =

ps
Vou FVou Y, m,, Mg

.
M,, M,

pa

Ecnu B pacrBope neckonbko (K) pacTBOpeHHBIX BELIECTB, TO MOJIbHAs 018 JIHOGOro
W3 KOMIOHEHTOB, B TOM YHC/Ie PacTBOPHTENS. PacCYHTBIBAeTCA Mo Qopmye

. Hanpumep, npn HajMunu Tpex pacTBOPEHHBIX BELIECTB H PACTBOPHTEIIS,

2

=

= Vi . = vy . B= Vi .
1= = — ==
ViV, VY VitV VY, ViV VY

v
= ] utptpte=1

Vi HV, FV Y,

6. Tump pacmeopa. 10T BHI BBIPAKEHHsA COCTaBA pacTopa 0fo3HaUaeTCs
Gyksoii T. Ero 3navenue noka3sbiBaeT, CKOJIBKO I'PAMMOB PACTBOPEHHOrO BELIECTBA
cozmepskutes B 1 mn pacrsopa. Hanpumep, T (p-pa Na,COs) = 1,5 r/mn. Dro o3naua-
€T, YTO B KaxJIOM MUIAIHTPE Takoro pacrsopa cojepxures 1.5 r Na,COs. Tutp

m, B
pactBopa paccuuTeiBaeTcs no gopmyne T = V—P (r/mn).
PR

Brnangers criocodbamu IIPUMCHCHUA OIMMCAHUH K COOTBETCTBYIOILIEMY




nabopaTopHOMy 000pYIOBaHHIO, IPUOOpaM, MaTepUaIam.

O61ee 1aboparopHoe 000PYIOBAHUE UCTIOIB3YETCs IPU IPOBEACHUU
HOJrOTOBHUTENIBHBIX HJIM IIPOMEKYTOUHBIX PAbOT ¢ BELIECTBAMH JI0 Hayasa
HCCIIe/IOBAaHMS WM B IIporiecce UcbITaHui. C ITOMOIIBIO TaKOH TeXHUKH
BBITIOJTHSFOTCSI POLIECCH] CMEIINBAHUS, APOOIICHNS, N3MEIbUCHHNs, N3MEHECHHS
arperaTHOr0 COCTOSIHUS U HHBIX (PU3UKO-XMMHIUYECKUX CBOWUCTB. ObImee
nabopaTopHOEe 000PYTOBAHHE — DTO:

v/ CrieninasibHas 1aboparopHast MeOensb

v/ llIkads! BEITSOKHBIE TaO0OpaTOpPHBIE

v/ CymuibHbIe IKadb

v/ JlabopaTopHbIe TepMOCTATHI

v/ X 00 IVIIBHUKHY JTaGOpaTopHBIE

v Tutparopst

¢/ MarauTtHele MeImanky (MHOTHE U3 KOTOPBIX C ITOJIOTPEBOM)

v/ HecKobKUX THTIOB BECOB (TEXHHYECKHUX, QHATUTHIECKIX)

v/ HeckonbKuX THUIOB LHEHTPUPYT 1ab0paTOPHBIX

v/ pH-meTpbI

v/ CriekTpooTOMETPHI

v IK-Oypbe crieKTpoMeTpsl

v ©otomerprl

v/ 'oMoreHn3aTopeI

v/ KoMIiekThI 1ab0paTopHOH MOCYIBI: MEPHBIE IIHIMHIIPEI, KOJIOBI,
XUMHYECKHE CTAKaHBbI, TO3UPYIOIINE ITMIETKY U IIpodee

¢/ ABTOMaTH4YeCKHe 103aTOPHI (ABTOMATHYECKUE ITHIIETKH)

v/ ABTOMaTH3MPOBAHHbIEC PACCEHBAOIINE CUTA

v/ LlndpoBbic MOIIPUMETPHI

v/ PedhpakromeTpsl 1abopaTOpHBIC

v/ CucreMbl MEXaHUIECKOTO BCTPSIXUBAHUS (pa3Hble, BKIIOYast OpOUTAIbHBIE)
v/ PoropHsle ncapurenu

v/ Buckosumerper

¢/ CuCTeMBI JUIsl OYUCTKU PacTBOPUTEIICH

v/ CucreMsl Ut TBEpAO()A3HOTO IKCTPArUPOBAHHUS

v/ Habops! 17151 TOHKOCIONHHOM XpoMaTorpaduu (MHOTIa, ¢ aBTOMAaTHIECKUMHU
CHCTEMaMH HAHECCHHS M C aBTOMATHYECKMMHM JICHCUTOMETPAMH)

v/ CrienmasnpHeie 00JIydaromye yeTpoiicTa uist IPOCMOTPa TOHKOCIIOHHBIX
IUIACTHHOK

v/ CrieripiaibHbIe CHCTEMBI BBITSDKKH

v/ Konaummonepst

v/ CucreMs! Ut 04eHb YG(HEKTUBHOM OYUCTKU BOJIBI (AUCTHILISITOPHI,
OMANCTUILIATOPBL; ICHOHN3ATOPBI; CUCTEMBI, OUHIIAIOIIHE BOLY
YIBTPapHOIETOBBIM CBETOM)

v MydenbHble medn

v/ ABTOKIIaBBI

v/ DIIEKTPOHHBIE TEPMOMETPBI

v/ DKCTPaKTOPEI

v/ HeckosbKko yabpTpa3ByKOBBIX OaHb

v/ [locynoMoeuHasi ManinHa

v/ HuzkotemmneparypHble MOPO3MIIBHUKH

v/ Becnr i1s u3mepennst BaaxunocTu npu cymike UK cBetom

v/ Ilkad Uit XxpaHEHHS! TOKCHYHBIX ¥ BOCIUIAMEHSIOIINXCS PAaCTBOPUTENEeH
v/ Cucrema Jutst aBapHiAHOI IPOMBIBKH TJ1a3

v/ Bojsiabie 6anu maboparopHbie

¢/ DJIeKTPOHHBIE H3MEPHUTEIH BIQKHOCTH U TEMIIepPaTyPhI

v/ DJIEKTPOHHBIE CEKYH/IOMEPHI

v/ pH-MeTpbI ¢ HOH-CENeKTHBHBIMH YJIEKTPOIaMU

v/ [pucniocobnenus st paboThl ¢ OOBIYHBIMU CTEKJITHHBIMH MTHITETKAMU
(BKJTIOYAsE ANIEKTPOHHBIE)

v/ Jleprkatenu, ITATUBBI, JIATIKH, KPEIe)KHAsE OCHACTKA

v/ BopoctpyiiHbie HaCOCHI

v/ JlnodunpHas cymka

Bragets criocobamu MpUMEHEHHS METOIMK B 00JaCTH UCCIICIOBAHHS CPE
(bl/ISI/ILICCKl/IMI/I, XUMUYECKHUMU U d)HSPlKO-XI/IMPl‘leCKI/IMPl METOdaMU.
MHCTpyMeHTalIbHbIE METO bl aHAITH3A.

3aganue

KoHTponbHEIE BONPOCH! 10 NOTEHIIMOMETPUU

1 B 4eM CyIHOCTh MOTEHIIMOMETPHIECKUX METOIOB aHam3a?

2 Kakoii npoiiecc BbI3bIBAET BOSHUKHOBEHHE JIEKTPOHOTO MOTEHIHANA?

3 Kaxast 3aBUCHMOCTD BbIpakaeTcs ypaBaeHneM Heprcra? [T0sSICHUTD CMBICIT
BXOJAIIMX B HEI'O BCJIMYHH.




4 Yro Takoe CTaHIAPTHBIA 3NIEKTpoIHbIH moTeHnuan? Kak ero

OTIPEAEINSAIOT SKCIEPUMEHTATBHO?

5 IlpuHUMI ycTpoiCTBa CTAaHAAPTHOIO BOJOPOIHOTO MIEKTPOIA, IEKTPOIHASL
peakIys.

6 Kak ycTpoeH raneBanudeckuil anemenT? Kakue peakiuu npoTekaroT Ipu €ro
pabote?

7 Kax Bo3nukaer 3/IC ragpBaHuuecKoro snemeHTa?

8 Kak kmaccnuIupyroTcs aIeKTPOAbL, HCIOIb3yeMble B TOTEHIMOMETPUH?

9 DrexTpoabl CpaBHEHUsI — XJIOpcepeOPsIHBIN U KaJoMenbHbIH. VX ycTpoiicTsa,
(YHKLMH, IPUHLMIBL ACHCTBU, SNEKTPOAHBIC PEAKIINH.

10 Knnaccudukanus HHIMKaTOPHBIX 3JIEKTPOAOB. VX GYHKIINH U OTIHYHS OT
3NIEKTPO/IOB CPABHEHHUSL.

11 IlpuBecTu mpUMeps! METAINIMYECKUX UHIUKATOPHBIX 3JIEKTPOJOB 1-ro u 2-r0
poxna. OOBSICHUTh MEXaHU3M HX JAEHCTBHSI.

12 KakoBbI OCHOBHBIE THUIIBI HOHOCEIEKTUBHBIX 1eKTpo10B? Kak oHM ycTpoeHBI
Y Ha 4eM OCHOBAH IPHHINI UX JeHCTBUSA?

13 Kak ycTpoeH cTekIsIHHBIN 37ekTpo? Ha yem ocHOBaHa (yHKITUS HOHHOU
CEJIEKTHBHOCTH TPYMIBI CTEKISHHBIX 3JIEKTPOROB?

14 B uem cymHoOCTh NpsIMOi oTeHIMOMeTpHuU (noHOMeTpun)? JlocTonHCTBa U
HEJOCTAaTKH METOJa.

15 B ueM cyTh MeTOa NOTEHIMOMETPUYECKOT0 TUTPOBaHUA? B kakux
KOOpJUHATAaX CTPOST KPUBbIE IOTCHIIOMETPUIECKOTO TUTPOBAHUSA?

Yem 00ycioBiIeH BBIOOp KOOPAHHAT?

16 IIpusecTu npuMepsI NOTEHIIMOMETPUIECKOTO TUTPOBAHUS C
HCIIOBb30BaHUEM CIIETYIOIINX PEAKIMi: a) HeWTpanu3anun; 6) OKUCICHUS—
BOCCTAHOBJICHHUS; B) OCAXKICHUS; T') KOMIIEKCOOOpa30BaHMUS.

17 IlpuMmeHeHHnEe METOAOB MPSIMOI MOTEHINOMETPUH U MOTEHITHO-
METPUYECKOTO TUTPOBAHUS B MUIIEBOI MPOMBIILICHHOCTH.

BirageTs crioco6aMu npuMeHeHHs IPHOOPHOIT 62301 110 HANIpaBICHUSM
UCCIICZIOBAaHNUS: KJIACCHYECKYI0 U COBPEMEHHYIO, CIIEKTPAIbHbIE IPHOOPHI,
ONTHYECKHE PUOOPHI, Macc-crieKTporpadel, Xxpomarorpadel, KOHIYKTOMETPEI,
OOK u HedenapmeTprl, GIIyopuMeTpsl, pepaKkToOMeTpHI U JIp.

IIpumep peuienys THOOBOH 3a1a4u

NaTEHINOMETPHUS
[Ipumep 2. DeKTPOABHAYILAS CHIIA TAILBAHNYECKOH LIETTH

Ag" |AgNO; || KC1 (0,1 1.) | Hg,Cl,, Hg"

pasua 0,38 B. Onpenennts koutentpammio AgNO; B pactBope (Moms/m).

Pewenue. Kanomensnerii snexrpoa (0,1 1) B ganHOM ransBaHuve-
CKOM 3/ICMCHTE ABIIACTCH ICKTPOJAOM CPABHCHHA CO CTAHJAPTHBIM MOTCH-
unanom, paesiM 0,337 B. CrannapTheii noteHuHan cepedpsaHOTO iek-
Tpoaa pasen +0,79 B. [Mockonbky

INCir3= Qo — (Pucp‘

Pua = (P““ e T005912C(AL ) =0, ..

0
e 0ua—0 . 0,72-0,79
leClAg)=0 005':9 o 0050~ %

C(AgH)=10"7=107-10"*=6,3 - 10 mons/m;
TdK KdK
AgNO; - Ag’ + NO3,

TO
C(AgNO3) = C(Ag ) =63 - 107 mons/m.

TIK - 3 - CnocobHOCTE NPpUHUMATL Y4aCTHE B pa3pa60TKe HOBBIX METOLIOB U METOAUYICCKUX IMMOAXO0J0B B HAYTHO-MHHOBAIMOHHBIX
HCCJICAOBAHUAX U I/IH)KeHepHO-TeXHO.]'[OFI/Il{eCKOf/'I JACATCIIBHOCTU

3HaTh

COBpPEMEHHBIC TEOPHHU H
METOIbI HU3UUECKHX,
(U3UKO-XUMHUYECKUX U
(bu3ngecKux
HCCIIeIOBaHUM,
HEOOXOJUMBIMH JIJIS
Ppa3paboTKH HOBBIX
METOJIOB U METOJAMYECKHX
HO/IX0JIOB B HAYYHO-

['OCT 17.2.1.03-84 Oxpana npupomsl. ATmochepa. TepMuHbI 1
OIpE/ICNICHUS] KOHTPOJIS 3arpsi3HEHHS

I'OCT 17.2.1.04-77 Oxpana npupoasl. ATMochepa. McTounnky u
MEeTeopoJIoTHYecKre (HaKkTOPBI 3arpsi3HEHHUS, IPOMBIIIUICHHBIE BBIOPOCHI.
TepMHUHBI U OIIPEACIICHHS
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MHHOBAIIMOHHBIX
HCCICIOBAHMIX U
HMH)XEHEPHO-
TEXHOJIOTHICCKON

eI TEIILHOCTH

KaK IPUMCHSATh
Pe3yIbTaThl HAYYHBIX
HCCIIeIOBaHUI B
WHHOBAIIMOHHOM
JIeITeIbHOCTH JIJIs
pa3pabOTKH HOBBIX
METOIOB M METOAUYECKUX
10/IX0JI0B B HAy4YHO-

HMHHOBAIIMOHHBIX
HCCIIEOBAHUAX U
HHKECHEPHO-
TEXHOJOIHYECKOH
JIEATETBHOCTH

Kak  CONOCTaBIATH O
BO3MOKHOCTH
MIPUMEHEHHS TUTSt
HCCIIeIOBAHHS
CYIIECTBYIOIINX METOJOB
(bM3HIeCcKHX, ¢usuko-
XUMHYECKUX u
(bu3nuecKux
HCCIICIOBAHUMI UL
pa3paboTku HOBBIX

METOIOB M METOJUYECKUX
MOJAXOJOB B  HAay4HO-
MHHOBAIIMOHHBIX
HCCIIEOBAHUIX u
HWHXEHEPHO-
TEXHOJIOTHICCKOM
JIeITeILHOCTH

Vmethb

MIPUMEHATH COBPEMEHHBIE
TEOPHH U METOJIBI
¢bm3ndeckux, pU3nKo-
XUMHYCCKUX U
(busnuecKux
HCCIIEOBAHUMN IS
Ppa3paboTKH HOBBIX
METOOB H METOIUUECKUX
MMOJIXOJIOB B HAYYHO-
WHHOBAIIMOHHBIX
HCCIIEIOBAHUAX U
HHKEHEPHO-
TEXHOJIOTHYECKON
NIeSITebHOCTH
aHAM3HPOBATh
BO3MOXHOCTh
MIPUMEHEHHS IS
HCCIIeTIOBAHUS
CYIIECTBYIOIINX METOJIOB
¢bm3ndeckux, pU3nKo-
XUMHUYCCKUX U
(busnuecKux
HCCIIEOBAHUMN ISt
Ppa3paboTKH HOBBIX
METO/OB H METOTUUECKHX
MTOJTXOJTOB B HAYYHO-
MHHOBAIIMOHHBIX
UCCIIeIOBAaHUSX
WHXXEHEPHO-
TEXHOJIOTHUECKOH
JIeSITETbHOCTH
COIIOCTABIISITh
BO3MOXXHOCTH
MIPUMEHEHUS TUTS
UCCIIeIOBAaHUS
CYIIECTBYIOIIMX METOJIOB

AHanmu3 yarie BCero HauMHAKOT ¢ 0TOOpa M MOATOTOBKH MpoOHI K aHanu3y. Ecin
OHH IIPOBE/ICHBI HENPABHIIBHO, TO TIIATEIBHO H3MEPEHHBIH aHATNTHIECKUI
CHTHAII He JJaeT MPaBHIbHON HH(POPMAIHHU O CO AEPKAHUU ONPEAEIIEMOr0o
KoMIoOHeHTa. [TorpenrHocTh NpH NPOOOMOATOTOBKE ¥ 0TOOpE MPOOHI 4acTo
nenaeT 6eCCMBICICHHBIM HCIO0JIb30BaHHE BEICOKOTOYHBIX MeTOHOB. «[IpoObD»
3aBHCAT OT CrI0co0a M3MEPEHHMs aHATMTHYECKOT0 CHrHaia. [IpueMsl 1 opsIok
otbopa npoOs! npennuckBatoT ['ocymapcrBennsie crad naptsl (TOCT). 1.1.

1.1. O16op npobek!

Jina mposenenus ananusa OGepyT cpeaHiold npody. OTo nHebonbLIas
YacTh aHaTM3HpyeMoro o0bLekTa, cpeJHMil cocTaB M cBojficTBa KOTOpOii
NOMKHEL OLITE HAEHTHYHEI BO BCEX OTHOLIGHHSX CpeJHeMy COCTABY H CBOi-
CTBaM HMCCelyeMoro o0beKTa.

Paznuuaror renepansuyio, nabopaTopHylo U aHATHIHPYEMYIO TTPodY.

Ienepansuas npoba orGupaercs HenocpeAcTBeHHO N3 o0BekTa. Omna
Honbwas — 1-50 kr, 114 HekoTOpRIX 00LEKTOB (NpuMep: pyaa) 0.5-5 1. U3
reHepanLHOi NMpodLl MYTEM COKPAlleHHs OTOHpPaloT JadopaTopHyio mpody
(ot 25r go 1 kr).

Onuy 4acTs MCMONL3YVIOT IS NpelBAPHTENLHEIX HCCNeNoBaHuii, apy-
[YI0 — COXPAHAIOT A BO3MOMKHBIX apOHTPaMXKHBIX aHANN30B. TpeTbio — He-
MONE3YIOT HEeMOCPEACTBEHHO U1 aHaTH3a (aHanu3upyemas npoda).

Conepskanne onpejenseMoro KOMMOHEHTA B aHalH3HpyeMoil mpobe
JOMKHO OTPaKATh CpejiHee CoAepKaHie HTOro KOMIOHEHTA B HCCIIeayeMoM
o0BeKTe.

Tak npoba 1-10 r ouenuBaer cpeHee cojep:kaHHe KOMIOHEHTA B re-
HepanbHOoil npode Maccoil HECKONBLKO TOHH M 3alac KOMIOHEHTA B MECTO-
POKACHHH.

[1pu orbope npodEl HANO YUHTEIBATE:

1) arperaTHoe cocTOAHHE OOLEKTA,
2) HeoJHOPOAHOCTL MAaTepHANa M pa3Mep 4acTHL, ¢ KOTOPRIX HAYHHAETCSH

HEOIHOPO,IHOCTE,

3) Tpedyemyi0 TOYHOCTL B 3aBHCHMOCTH OT 3aJa4d aHaTH3a H NPHPOILI
00BEKTA,
4)  BO3MOMNHOCTE H3MEHEHHS 00LEKTA BO BPEMEHH.




bu3nYIecKux, ¢busuko-

XUMHYECKUX u
(busnUecKux

HCCIIEJOBAaHUN JUISL
pa3paboTKi HOBBIX

METOJIOB M METOJUYCCKHIX
MOAXOJOB B  HAay4HO-
HHHOBAIIHOHHBIX
HCCICIOBAHMUIX u
HWH)XEHEPHO-
TEXHOJIOTHYECKOMN
JIeITeILHOCTH

Brnangers

COBPEMEHHBIMHI
MeToJaMH (QH3HIECKHX,
(M3UKO-XUMHUYECKHX 1
bI3HIecKuX
HCCIICIOBaHUN IS
Ppa3paboTKH HOBBIX
METOJI0B U METOAUYECKUX
MOJX0/0B B HAYYHO-
HMHHOBAIIMOHHBIX
HCCIIEOBAHUAX U
HHKCHEPHO-
TEXHOJIOTHIECKON
JIeATeTbHOCTH

IIpueMaMu
HCTIONIb30BAHUS
CYIIECTBYIOIINX METOIOB
¢bm3udeckux, pU3nKo-
XUMHYECKHX U
br3HIecKux
HCCIIeIOBaHUM A1
Ppa3pabOTKH HOBBIX
METOJI0B M METOAUYECKUX
MOJXO/O0B B HAYYIHO-

HWHHOBAIIMOHHBIX
HCCIIEOBAHUAX U
HHKCHEPHO-
TEXHOJIOTHIECKON
NIeSITeNTbHOCTH

npueMaMu aHanm3a
MIPUMEHEHHS ULt
HCCIIEI0BAHHS
CYIIECTBYIOIIUX METO/OB
(bU3HIecKuX, ¢dusuko-
XUMHYECKUX u
¢busnuecKux
HCCIIeI0BaHUM s
pa3paboTKu HOBBIX

METOIOB M METOJUIECKUX
MOIXOMOB B HAy4YHO-
HMHHOBAIIMOHHBIX
HCCICIOBAHMIX u
HWHXEHEPHO-
TEXHOJIOTMYECKOM
JICSITEILHOCTH

OueHnBaTh 3arpsi3HeHNE aTMOC(EpHOTo BO3yXa ropoja MarHuroropcka.

B ropone MaranToropcke HaOJIIOA€HAS 38 COCTOSTHHEM aTMOC(ephl IPOBOIHUT
71abopaTopyst IO MOHUTOPHHTY 3arpsi3HEHHsT aTMOC(epHOro Bo3ayxa
(YensOMHCKHMI IEHTP 110 THAPOMETEOPOJIOTHU 1 MOHUTOPHHTY OKpY Karomeit
cpensl - punmmana ®I'BY "Ypansckoe YIMC").

3amepbl KOHIIEHTPALUH 3arpsA3HSIONINX BEIECTB B aTMOC(HEPHOM BO3IyXe Ha
rpaHHLEe caHUTapHO-3auTHOH 30HBI [IAO "MMK" npoBoastcs 3 pas3a B 1eHb
AKKpeIUTOBaHHOMU JlabopaTtopueit

IIpumep 3ananus

ITpumep Ne 1. B Bo3yxe NpOMBIIUIEHHO IIOIAAKH XUMUYECKOTO 3aBO/a
OJHOBPEMEHHO MPHUCYTCTBYIO (hEHOII, alleTOH, CEPOBOAOPOA, (popmansaerus B
cnenyromux konnentpamusix: 0,08, 50, 5, 0,14 mr/ m3. PaccuntaTth ypoBeHb
3arpsI3HEHUS BO3/LyXa MPOMBIIIICHHOH IIOMAAKN YIHThIBast 3P dexT cymmanun
U CeNaTh BBIBOJ O COCTOSTHUM aTMOC(EPHOTO BO3TyXa

IIK - 4 - CnocoOGHOCTE IJIAHUPOBATH M OPTaHH30BBIBATh (YU3HUECKUE NCCIICIOBAHNS, HAYYHbIE CEMHHAPHI U KOH(pEPEHINI

3HaTh

OCHOBHBIE (PM3MUYECKHE
SIBICHUS
3aKOHOMEPHOCTH;
3aKOHbI MCXaHHUKHU,
MOJIEKYJISIpHON QU3UKH U
TEPMOJUHAMUKHU,
3JIEKTPOIUHAMUKH,
OINTHKH, AaTOMHOM 1
sIIepHON (DMBHKH, PU3HKH
YaCTHIL

MPHUHIIUIBL U METOBI
Hay4HOT'O MCCIIE/IOBAHMUS;
3aKOHbI MCXaHUKH,
MOJICKYJISIpHON (PU3UKH U

TeMbl ISl CAMOCTOSITELHOTO U3YUEHHUS

TEOPEeTHYECcKast ONTHKA U CIIEKTPOCKOMIHS;

(hu3nKa razoBoro paspsaa;

CIIEKTPOCKOMHS CJIOKHBIX MOJICKYJT;

JTUHAMHYECKas rosiorpadus;

OIITHKA M CIIEKTPOCKOTINS KUKUX KPUCTAILIOB;
nasepHast HU3MKa;

HEJIMHEeWHAast ONTHKA U CIIEKTPOCKOIIHS,

(hOTOHHBIE KPHCTAILIHI,

B3aMMOJCICTBHE JIA3ePHOT0 M3IYUCHUS C BEIIECTBOM;
0. mpubOPHI 11 CIEKTPOCKOTIHH;

1. mpenapatbl ¥ IpuOOpPHI Isl POTOJMHAMHYESCKON TEPAInH; Ja3epHO-

RPBOOo~NR~WNE




TEPMOJMHAMHUKH,
3NEKTPOAUHAMHKH,
ONTHUKH, ATOMHOU U
SIIEPHON (QU3UKH, PU3UKU
JaCTHIL

KaK TPOBOJIHUTh HAYYHBIC

HCCIICTIOBAHUS B
n30paHHOMI obnactu
9KCIEPUMEHTAIBHBIX U
(nn) TEOPETUIECKUX
(bu3HUecKux

HCCIIEJOBAHUI c

IIOMOIII0 COBPEMEHHOU
pudopHoii 6a3sl

SMHCCHOHHAS CIIEKTPOCKOIIHS;

12. amnapaTHO-POrpaMMHbIE KOMIUIEKCHI IJIsl HACHTH(GUKALNH U
KOHTPOJIS JIEMEHTOB 3aLUThI OT MOAAEIKH LIEHHBIX OyMar u
JIOKYMEHTOB.

VYmethb

HCTIONIBb30BaTh 0a30BbIe
TEOPETHIECKHE 3HAHUS
(yHIaMEHTAIBHBIX
pa3zenoB oouiei u
TEOPETHIECKOi HU3UKU
JUISL PEILeHHs

PO eCCHOHATTBHBIX
3a1a4y

MPUMEHSITh HOJTyYCHHbIC
3HAHUS JUIS aHAIN3a
po0IeM COBPEMEHHOU
bu3uKH

MPUMEHSTH NOJIy4CHHbIC
3HaHMSA JUIS QaHATIM3a
po0JieM COBpEMEHHOMN
¢bm3uKHN B Iporecce
SKCIEPUMEHTAILHOM
HCCIIe0BATEIbCKON
padotst

3amaHue

TIpoxymaiiTe X0 3KCIIEpUMEHTa, HEOOXO0MMOE 000PYIOBAHUE JIS
uccae10BaHus HOTOXUMUYIECKUX MPEBPAILIEHUH CIIOKHBIX OPTaHUIECKUX
MOJIEKYJ ¥ BHICOKOMOJIEKYJIAPHBIX COeTUHEHHUM

Brnaners

crocobamu
UCIOJIb30BAHUS
MOJTyYCHHBIX 3HAHHUHN IS
U3yYeHUs TPOYUITBHBIX
JTACHUIUTHH
CHCTEMHBIM
MpEICTABICHUEM O
JTMHAMUKE Pa3BUTHS
n30paHHOI 00OmacTH
Hay4yHOU U
npodecCHOHATBHOM
NIeSITeTbHOCTH
METO/IaMH TIPOBEICHHS
(bHU3HYECKUX H3MEPEHHIT;
COBPEMEHHBIMH
MeToAaMH 00pabOTKH,
aHaAJIM3a U CHHTE3a
¢duzmuecKoi
nHpopmaruy B
n30paHHO# 00MacTH
br3HIecKrx
HCCIIeI0BaHUM

3aganne

ColepuTe yCTAaHOBKY JJISI HCCIICTOBAHUSA (POTOXUMHUCCKUX MTPEBPALICHUI
CJIOKHBIX OPTaHUYECKUX MOJIEKYJ U BHICOKOMOJIEKYJISIPHBIX COSIMHEHUH.
[IpoBeaure sxcniepument. Caenaiite BoIBOJBL. OlLIEHUTE PE3yJIbTaThI.
HanumunTe HayuHBIi JOKIaA O X0J1€ SKCIIEPUMEHTA U €TI0 pe3ysbTaTtax

TIK - 5 — CnocoOHOCTh HCIOIB30BAaTh HABBIK

0TYETOB, 0030pOB,

JIOKJIAI0B U CTaTei

U COCTaBJICHHS M OGOPMIICHUS HAYYHO-TEXHHIECKOH JOKYMEHTalWH, HAyIHBIX

3HaTh

OCHOBHBIC IMPUHIIUIIBI
paboThl Ha COBpPEMEHHOI
amnmaparype u
000pyI0BaHUH IS
BBITIOJIHEHUS (PU3HYECKUX

HCCIIEIOBaHMI
TEOPETUYECKHE  OCHOBBI
OpraHu3aIlNy,
TUTAHUPOBAHUU u
MPOBEACHUS HaY4HBIX
HCCIIeI0BaHUM

TCOPECTUYCCKUE OCHOBBI

ITIPABUJIA HATIUCAHWS HAYYHOM CTATHU / TE3UCOB

Hay4Hast cTaThs npeacraBiseT co0oit 0opMIICHHBIH pe3yabpTaT paboThl
HaJl UCCIIEyeMOM TEMOM.

B craTbe aBTOp AOJDKEH NMPEACTaBUTh KPATKUI OTYET O MPOIeIaHHOM
paboTe, 0 TOM, JOCTHTIJIO JIK UCCIIeOBAaHNE TIOCTABJICHHOH €M, KaKnue
THIIOTE3bI OBUIH TOATBEPIK/ICHEI, 3 KaKHE ONPOBEPTHYTHI, KAKHE BBIBOIBI U
MPOTHO3BI OBUIH CIIETaHBI.

Hayunble ctaThy OBIBAIOT ABYX BHIOB: TEOPETUUECKUE U HIMITHPHIECKHE.
Ecnu TeopeTndeckre CTaTby NpeyCMaTpUBalOT HCCIEOBAHUE C TOMOIIBIO
aHanIM3a, CUHTE3a, NeAYKIUH, MHAYKIMH, MOACIUPOBAHUS U APYTUX
TEOPETUUECKUX CIIOCOOO0B HCCIEJOBAHMS, TO SMIMPHUYECKHUE CTaThbU BMECTE C

TCOPETUYECKUMHU METOAMHU UCCIICN0BAHUS UCIIOJIB3YIOT U IPYyrue METoAbl,




OpraHu3aluy,
IUTaHUPOBAHUU
MIPOBEICHUS

HCCIIeI0BAaHUN

u
Hay4YHBIX

TaKHe KaK 3KCIEPUMEHT, HaOII0IeHUE, SKCIIEPTHAs OLICHKA U MPOBEICHUE
OTIBITOB.

I'maBHas nenp Hay4HOH IMyOIMKAIMU — TTO3HAKOMHTh HAyYHOE
COOOIIECTBO € pe3yNIbTaTaMH HCCIIEIOBAHUS aBTOPA, a TAKXKe 0003HAYUTH €T0
HNPUOPUTET B M30paHHOH 001aCTH HAYKH.

B cratbe crieyeT 4eTKo M CKaTo M3JI0KUTH COBPEMEHHOE COCTOSIHUE
BOIIPOCA, IeTb K METOANKY HCCIIeIOBAHMUS, PE3yIbTaThl U 00CYXKICHUE
HOIyYEeHHBIX JaHHBIX. DTO MOTYT OBITh Pe3yJIbTaThl COOCTBEHHBIX
SKCTIEPUMEHTANIBHBIX UCCIIE0BaHNM, 0000IIEHNS TPOU3BOICTBEHHOTO OIIBITA, A
TaKKe aHAJIUTHYECKUH 0030p HHPOPMAINK B paccMaTpuUBaeMoii 001acTy.

B pabote, HOCBSIEHHON KCIIEPUMEHTAIBHBIM (TIPAKTUYECKUM)
HCCIIeI0BaHUAM, HEOOXOAUMO ONUCATh METOAUKY 3KCIEPUMEHTOB, OLIEHUTD
TOYHOCTb U BOCHPON3BOANMOCTS ITOTYYSHHBIX pe3ysbTaToB. JKenaTeasHo,
YTOOBI pe3yNIbTAaThl PAOOTHI OBUIN NPEACTABICHEI B HATTAIHOH (opMe: B BUIE
Tabmui, rpauKoB, TUarpaMMm.

IIpn HanmcaHuy cTaThy ClieqyeT COOMIONATh IpaBria ITOCTPOCHHUS
HayYHOH MyOnuKaluy U MpUAEPKUBATHCSA TPEOOBAHHN HAYYHOTO CTHIIA PEUH.
910 0becneunBaeT OJHO3HAYHOE BOCIIPUATHE U OIIEHKY JAHHBIX YHTATEISIMH.

OCHOBHBIE IPH3HAKH HAYYHOTO CTUJISI — OOBEKTHBHOCTD, JIOTHYHOCTH,
TOYHOCTb. [ cobmoaeHns TpeboBaHNs 0OBEKTUBHOCTH HAYYHOU PEUH HETb3s
JIOIYCKaTh UCIIOIb30BAaHMS B HAYYHOH CTaThe SMOIMOHAIBHBIX BBICKA3bIBAHHHN 1
JIMYHBIX OIEHOK. JIOTHYIHOCTE MoJjpa3yMeBaeT KECTKYIO CMBICIIOBYIO CBSI3b Ha
BCEX YPOBHSX TEKCTa: HH(POPMALMOHHBIX OJIOKOB, BBICKa3bIBaHHH, CIIOB B
HPEUTOKESHUH.

TpebGoBaHUs COOIIOJCHUS CMBICIIOBOM TOYHOCTH 1 JIOTHYHOCTH
HEeo0XOMMO TIPHUIEPKUBATHCS IIPU MOCTPOCHUH ab3ana. B wactHoCTH,
HpeIOKEHHE, KOTOPOE €ro OTKPBIBAET, JODKHO OBITH TEMATHYECKUM, TO €CTh
COZEPXKATh BOIIPOC MM KPAaTKOE BCTYIUICHUE K H3JI0)KEHUIO JAaHHBIX. B
CJIeTYIOIIUX MPEATOKeHUSIX ab3alia u3naraeTcss KOHKpeTHas HHpOpManus —
JaHHbIe, HAEH, J0Ka3aTeNbCTBa. 3aBepIuaeTcs ad3an 0000IeHHEM CKa3aHHOTO
— TpeUIoKEHHEM, KOTOPOE COJEPIKHUT BBIBOJI.

BaxHBIM yCIIOBHEM ITOHUMAHHMS IPOYUTAHHOTO SIBJISIETCS IPOCTOTA
W3JIOKEHHS, TI09TOMY B OTHOM HPEUIOKEHHIH JIOJDKHA COEPIKAThCS TOIBKO
oJ1Ha MBICIIb. Heo0XommMocTs cobro1aTh TpeOOBaHNE TOYHOCTH TPOSIBIISIETCS B
TOM, YTO 3HAYUTEIHHOE MECTO B HAYYHOM TEKCTE 3aHUMAIOT TEPMUHEL.
OnHO3HAYHOCTH YTBEPKACHUH TOCTUraeTCs UX MPaBUIBHBIM yIOTPEOICHUEM.

J11st 3TOTO aBTOPY HY>KHO CIE€A0BATH ONPEAEICHHBIM MPaBHUIaAM:
UCIIOB30BATh OOIIEYIOTPEOUTENbHBIE, SICHBIC H HEJJBYCMBICIICHHBIC® TEPMUHBI;
IpH BBEICHUH HOBOTO, MAJOYIIOTPEOUTEIEHOTO TEPMUHA 00A3aTEIbHO ®
OOBSCHUTD €TO 3HAUCHNE; HE YIOTPEOIITh MOHATHE, IMEIOIIee [IBAa 3HAUCHMUS,
HE yKa3aB, B KAKOM H3® HUX OHO OyJeT MpUMeHeHO; 8 He MPUMEHSATH OTHOTO
CJIOBA B IBYX 3HAYCHUSX U Pa3HBIX CIIOB B OJJHOM® 3HAUCHHUHU; HE
3710yHOTPEOIIATh MHOS3BIYHBIMHU TEPMUHAMH, €CITH B PYCCKOM SI3BIKE®
CYIIECTBYIOT UX SKBUBATCHTEIL.

B navane paGoThl HaJ| CTaTheil HEOOXOIMMO OCTAaBHUTH Mepe]] OO0
CJIeTyIOIIUE BOIIPOCHI.

1. KakoBa ocHOBHas 1enb ctatbu? CiielyeT 4eTKO ONpeAeIuTh: —
OIHUCHIBAETE JIM BBl HOBBIE PE3YJbTAThI UCCIIEIOBAHMIT (B TAKOM CITydae 9TO
OyzeT sKcIeprMeHTaIbHas CTaThsl); — JaeTe JIM HOBOE TOJIKOBAHHE paHee
OITyOJIMKOBAHHBIM pe3yNbTaTaM (CBOAHAS aHATUTHUIECKAs CTAaThs, KOTOpast
UCTIONB3YeTCS TS BBIIBIDKCHUSI M1 000CHOBAHHS KPYITHOH TUIIOTE3bI); —
JeTaeTe JIn 0030p IUTEPaTypH! MM KPYITHOH TEMEI (3/1eCh BaXKHO MOKa3aTh
aBTOPCKOE, KPUTUYECKOE, OTHOIICHHE K PAaCCMaTpUBAEMOMY MaTepHaiy, B
TaKOW CTaThe HEOOXOAMMBI aHAIH3 U 0000IICHHE).

2. B ueM cocTOUT OTINUHUE CTATBU OT APYIUX UCCIEIOBAHUM IO JaHHOH
Teme, ee HoBH3HA? Clie/lyeT ONpeaenuTh: — KaKoi BKJIaja B HAYKy JeNaeT
MyOJIMKanys; — Kakoe OTHOILIIEHHE UMEIOT IIPE/ICTaBICHHBIE PE3yJIbTAThI K
JIpPYTHM HCCIIEAOBAHHUSAM B 3TOH 001acTH; — OBUI JI 3TOT MaTepual U3aH
paHee.

3. I'me Oynet omy0arkoBaHa cTaThsi, Ha KOro oHa opueHTHpoBana? [lepen
TeM KaK BBICBUIATh CTaThI0 PEJAKIHOHHON KOJUIETHH JKypHAJIa, B KOTOPOM BBI
IUIaHUpYeTe MyOIMKOBaThCS, JKEeNaTeNbHO 03HAKOMUThCA ¢ «[IpaBunmamu 1i1s
ABTOPOBY, YTOOBI C CAMOT0 Havaia MPUAEPKUBATHCS TPEOOBAHUH pelaKIu
KOHKPETHOT0 JXypHaia. B sxypHanax, perensupyemsix BAK, HeoOxoaumo
MyONMKOBaTh SMIIMPUYECKUIT MaTepual (aHaau3), MONOKECHHUS 3aKITIOUUTEIBHBIX
gacTelt JUccepTallioOHHOro paboTHl, Te IPeCTaBICHB COOCTBECHHBIE
HCCIIeI0OBaHMs, HapaOOTKU aBTOpa, a He 0030p JINTEPATypPHBIX HCTOYHUKOB I10
npoOJieMe NCCIeA0BaHMS.

Crenyromuii 3Tan paboTel — OIpeIeNIeHIe HIeN WM OCHOBHOM I'MIOTE3bL.
EcTecTBeHHO, 4TO B 001IIEM BH/Ie OHA yiKe COPMHUPOBAHA, TEM HE MEHEE e
CTOMT NMPOAHAJIM3UPOBATh elie pa3. B uaeane, B ctathe T0KEH OBITh 33/1aH




OJIMH BOIIPOC M COJEPKATHCS TaKoil 00beM NH(POPMALINK, KOTOPBIil HO3BOJISET
UCYEepIIbIBAOIIEe Ha HEero 0TBeTUTh. ChopMynupyiite paboure runoTessl,
MIPOJyMaiTe BECh BO3MOKHBIN CIIEKTP OTBETOB HA OCHOBHOW BONPOC CTATbU: U
Te, KOTOPbIE BBl COOMpaeTeCh 10Ka3aTh, U T€, KOTOPbIe HAMEPEHBI
OIPOBEPIHYTb.

VYmers cocragmate orderhl  u | CTPYKTYPA HAVUHOM CTATHU

JTOKJTaJIbI CraThst — cOCTaBHasl 4aCTh OCHOBHOT'O TEKCTa COOpHHKA, KOTOpast

TOTOBUTh JIOKJIAAbl JUIS | HPEICTABISET COOO0M 3aKOHYEHHOE IPOU3BE/ICHNE, OCBEIIAOIIee KaKy0-TH00

y4acTHs B  HAy4HbBIX | TeMY, HJEI0, BOIIPOC, COZEPIKALIICe SIEMEHThI HX aHAIM3a U NPEeJHA3HAYCHHOE

KOH(epeHIHAX JUISL HEPHUOAMYECKOT0, MPOAOIDKAIOLIETOCS U3IaH s I HEePUOANYECKOro

COCTaBIATH OT4eThl U | cOOpHMKA. TEKCT cTaThM — NUAAKTUYECKH M METOIMYECKH 00pabOTaHHbBIH 1

JOKIagbl O  HAyYHO- | CHCTEMaTH3MPOBAHHBIA aBTOPOM CIIOBECHBIN HaydHbIH MaTeprall. OH JOJDKeH

HCCIIe0BATEIbCKON OTBEYaTh CIIEAYIOMNM OCHOBHEIM (pOpMATBHBIM TPEOOBAHUSAM: TOYHOCTH U

paboTe s y4acTHs B | HOCTOBEPHOCTb [PUBEICHHBIX CBEICHUIN;® YETKOCTh U SICHOCTH U3JI0XKCHHUS

Hay4HbIX KOHQEPEHIMAX | MaTepHana;e TOCTYMHOCTb HH(OPMAIIHH;® JAKOHHIHOCTh;® JTOTHYHOCTH U
HOCJIE/I0BATEIbHOCTh;® CHUCTEMATHYHOCTD H IIPEEMCTBEHHOCTD M3J1araéMoro
MaTepuaia;® YeTKOCTb CTPYKTYPBI;® COOTBETCTBHUE SI3bIKA H3JIOKCHUS
MaTepuaia HopMaM JuTepaTypHoii pycckoiie peun. 10 IIpencrapmsis
Ppe3yNbTaThl CBOCH pabOThl, BAXKHO NPUAEPIKUBATECS CTPYKTYPbI, KOTOPYIO
HACTOSITENFHO PEKOMEHJ0BaJI0 MUHHCTEPCTBO 00pa3oBaHys U HaykH. [lepern
HayajoM paboThl BaXKHO IIEPECMOTPETh TPEOOBaHMS, YTOOBI 3HATH, KaK
NPaBWJIBHO NMUCATh HAYYHYIO CTaThlo. HayuHas ctaThsi HMeeT 4eTKYIo
CTPYKTYpY U, KaK IPaBHJIO, COCTOUT U3 cleAyromux yacteil. 1. Ha3Banue
(3aronoBok). 2. AuHoTauus. 3. KimtoueBsie cioBa. 4. Beenenue. 5. O630p
nutepatypbl. 6. OCHOBHAS YacTh (METOAOJIOTHS, pe3yabTaThl). 7. BEIBOBI 1
JaNbHeIINe IepCIeKTHBBI HecenoBanus. 8. CIIHCOK IMTEePaTyphl.
PaccMOTpUM 0COOEHHOCTH COCTABHBIX 3JIEMEHTOB HAYYHOH CTAaThH M OCHOBHBIC
TpeboBaHMs1, KOTOpBIe HEOOXOAMMO COOJIIOIATh K paboTe Ha HUMH.

Brnaners HaBbIKaMH IUTAHUPOBaHUS | 3amaHue

U TIPOBEJICHUS
9KCIIEPUMEHTOB C
MIPUMEHEHHEM
COBPEMEHHBIX METOI0B U
HU3MEpUTENbHON
anmaparypsl

HaBBIKAMH BEJICHUS
JIOKyMEHTAIUH 110
MIPOBEICHUIO
HCCIIEI0BATENILCKON U
MPOU3BOJICTBEHHOM
paboTer; mpuémMaMu
camMo00pa3oBaHUs
HaBbIKaMH O0OpaIIeHNs C
Hay4YHOI U yueOHO
JIUTEPaTypOii; HaBBIKAMU
HCTIOJIb30BaAHUS
MaTeMaTHIEeCKHUX MaKeTOB
JUTSL HCCTIETOBAHUS
MaTeMaTHIECKIX
MoJienei (PU3NIECKIX
00BEKTOB U MPOIIECCOB

[ToaroToBbTE CTATHU HA TEMY:
1.  «KOMIBIOTEPHO-OPUCHTHPOBAHHAS AHATUTHYCCKAS XUMHS.
2. TlpumeHeHre XUMHKO-aHATUTHICCKON METOIONIOTHH B CMEXKHBIX
00macTsax (OMOTEXHOJOTHS, arPOXUMHUS, TOYBOBEACHHE, SKOJIOTHS U T.
I.), B COYETAaHUU C HHPOPMAIHOHHBIMU TEXHOIOTHIMH
3. HOBBIE MEPCIEKTUBBI (PUINUECKUX METOIOB HCCICIOBAHUS

6) HOpﬂHOK MnmpoBeIeHUsA l'[pOMe)KyTO‘lHOﬁ aTTeCTAllMi, MMOKA3aTEJIN U KPUTCPUHU OLICHUBAHUA:

I10 UTOraM MpPaKTHUKH — 3a4€T C OL[eHKOﬁ, KOTOpHﬁ MPOBOJAUTCH B (bopMe 0T4ETA BO BpeEMs HUTOTOBOI KOHd)epeHL[I/II/I.
O0s13aTeNbHOM (bOpMOﬁ OTYETHOCTU MAaruCTpaHTa-npakTUKaHTa sABJIACTC MMUCbMEHHBIN OTYET. COZ(ep)KaHI/Ie oT4yeTa JOJXKHO
BKJIFOYATh CJIEAYIOIINE pa3aeiibl:

1.BBeaenne

2.3HaKOMCTBO C IPEIPHUATHEM U CIIEIHATEHOCTHIO

3.[Ipaktudeckas (3KCriepUMeHTalbHas) paboTta

4.JIHeBHUK NPAKTUKH

5.3akmoueHne
I[To nToram NPOMeyTOYHOM aTTECTALIMU BBICTABIISIOTCS OLCHKH «OTINYHO», «XOPOIIOY, «yIOBICTBOPUTEIHHOY,
«HEY/IOBJIETBOPUTEIHHOY.

OleHKa «OTVIMYHO» CTAaBUTCS, €CJIM BCE 3aJaHUsl BBINOJIHEHBI HA BBICOKOM HayYHOM M OpraHH3alIOHHO-METOIHYECKOM
YPOBHE, €CITH TIPH MX PACCMOTPEHHH 0O0OCHOBAHHO BBIABUTANUCH U A(G(PEKTHBHO U PALMOHAIBHO PEIIAHCh CIOKHBIE BOIPOCHI
Hay4IHO-HMCCIIETIOBATENECKOH IEATENPHOCTH M IPAaKTHYeCKWe 3aJayd B IIEPHOJ IIPAKTHKH, IIOJJIEP)KUBANACh XOpOIIas
JUCIWIUINHA, CTYACHT MPOSBISI TBOPUYECKYIO CaMOCTOSTEIBHOCTD, BBITOJIHII B CPOK BECHh IIPEILyCMOTPEHHBIH 00BbEeM 3aJaHui
MPaKTUKH, CBOEBPEMEHHO OTUUTAJICS 110 Pe3yIbTaTaM HaydHO-TIPOU3BOJCTBEHHOM (MCCIEN0BATENBCKON) IPAKTHKH.

OmeHka «XOpoIIo» CTaBUTCS, €CIM paboTa ObUIa BBHITTOMHEHA Ha BBICOKOM HayYHOM M OPTaHH3aI[OHHO-METOINYECKOM




ypoBHe, ObLIa IpOosIBIIeHa HHUIMATHBA, CAMOCTOSTEIEHOCTD IIPH PEIICHUH MPAKTUYECKHUX 3a1ad, HO B OTAENBHBIX YacTsIX paOoTh
OBbLIM JOIYIIEHbI HE3HAYUTENbHBIE OIINOKH, B KOHEYHOM HTOT€ OTPHLATEIBHO HE MOBIMABILNE HA PE3YIbTaThl PAOOTHI.

OneHka «yIOBJeTBOPHTEJIbHO» CTaBUTCA B TOM Ciydae, €CIM CTY[ICHT BBINOJHWI BeCh 00BEM pabOTHI,
MpPEeTyCMOTPEHHBIN MPAKTUKOH, HO B XOAE BBHINONHEHUS IOMYCTHI CEPhE3HBIE OLIMOKM B HU3JIOKEHUM WIH NpPUMEHEHHU
TEOpeTH4eCKHX 3HaHWi; He BCErJa MOIAepKMBall IUCLUIUIMHY, B TOM 4HCIe Toiaydan 3amedanus no Th or pykoBoautens
MPaKTUKK; HE BCETA BEIITOIHSII TPEOOBAHMS, IPENbSIBIsIEMbIe K IIPAKTHKAHTY; HECBOEBPEMEHHO CJIaJl OTYETHYIO JTOKYMEHTAIUIO
U IIpOIIET 3aIIUTY.

OneHka «HEYAOBJIeTBOPHTEJIbHO» CTaBUTCS CTYICHTY, €clid He OBUIM BBINOJIHEHHI BCe 3aJaHus, OBUIM HapyIICHHS
TPYIOBOW IUCHMIUIMHBI, JHU HPAKTUKH TPOIyCKAINCh 0€3 YBaXHTEIBHOW IPUYUHEL, K paboTe CTYAEHT OTHOCHICS
6€30TBETCTBEHHO, HE IIPEICTaBHII OTUET O Pe3yIbTaTax HaydHO-UCCIIE[0BATEIbCKOI MPAKTUKH.



