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JIMeT aKkTyaJM3aluu NPorpaMmbl

[Iporpamma nepecMoTpeHa, 00CykeHa U 0Jj00peHa i peanu3anuu B 2021 - 2022 yyeOHOM TOAy Ha 3aceIaHUM
kadenpsl duzuku

IIpotoxkomor 20 1. Ne
3aB. xadenpoit M.B. Apkymuc

[Iporpamma nepecMoTpeHa, 00CykIeHa U 0Jj00peHa [yt peanu3anuu B 2022 - 2023 yuyeOHOM TOy Ha 3acCeIaHUM
kadenpsl duzuku

IIporokom o 20 . Ne
3aB. kadenpoii M.B. Apkymuc

[Iporpamma nepecmoTpeHa, o0cykaeHa u oxoOpeHa st peanm3anmu B 2023 - 2024 yaeOHOM roqy Ha 3aceTaHUU
kadeapsr Ou3nukn

IIporokom o 20 . Ne
3aB. kadenpoii M.B. Apkymuc

[Iporpamma mepecmoTpeHa, 00CykaeHa u omo0peHa s peanu3anyn B 2024 - 2025 yaeOHOM oy Ha 3aceTaHuU
kadeapsr Ouznukn

IIpotokom oT 20 . No
3aB. kadeapoii M.B. Apkysuc




1 Heau npakTuxku/HUP

LensiMM TPOU3BOICTBEHHOM NPAKTUKU — MPAKTHKH I10 MOJYYESHHUIO NPO(PECCHOHATIBHBIX YMEHUH U ONbITA
npoQheCCUOHANTBHOM NESITEIPHOCTH M0 HAPaBJICHUIO MOATOTOBKH (crienuanbHocTh) 03.04.02 dusuka sBIAIOTCS:

- (hopmupoBaHKE CIOCOOHOCTH MPUMEHSTH Ha IPaKTUKE 0a30BbIE MPOPECCHOHATBHBIC HABBIKH; N3yYeHUE
BOIIPOCOB TEXHOJOTUYECKOTO XapaKTepa; BKIIOYEHUE B 00YYAIOIINHA KypC 3JIEMEHTOB HHXEHEPHOI MOATOTOBKH;

- npodeccroHaNbHAs MOATOTOBKA OYIYIIMX CIEIHAIUCTOB K PEHICHHIO KOHKPETHBIX 3a/1a4 Ha OCHOBE
MOJYYSHHBIX UMH TEOPETHICCKUX 3HAHUII;

- ¢opmupoBaHUe TPOPECCHOHATFHBIX KOMIICTCHIIMK B 00JIACTH M3Yy4eHUS HAOIIONAIOMIMXCS B MPHUPOIC
(dusnueckux SBICHHUH, MPOLECCOB U CTPYKTYP, (PU3MYECKUX CHUCTEM pa3IMYHOrO MaciuTaba U ypoBHEH
OpraHH3aliH, MPOIECCOB X (PYHKIIMOHUPOBAHHUS;

- HCCIICIOBAHUSI C TOMOIIBI0 METOJOB (DHU3UYECKOr0 JKCIIEPUMEHTa, MaTEeMaTHYECKOro aHain3a,
MOJICTIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIECAOBAHUS MPOTEKAIOMMX MPOLECCOB, C Y4ETOM
BBITIOJTHEHHSI MEPONIPUSTHI 10 OXpaHe OKPYKAIOILEH cpebl, ¥ 00eCIIeueHHIO KauecTBa I0JIy4aeMoi TPOAyKINY;

- (hopMHpOBaHHE TPAKTUYECKUX HABBIKOB M NMPOQECCHOHAIBHBIX KOMIIETEHIIMH B 00JaCTH OCHOBHOTO
Hay4YHOT'O HaIpaBJIeHUs TPOPECCHOHATIBHON AEATEIBHOCTH BBIITyCKHHUKA.

2 3apaun npakrukn/HUP

3agayamMy MPOU3BOACTBEHHON NPAKTHKA — NPAKTHUKH 110 HOJYYCHHIO MPO(ECCHOHANBHBIX YMCHUH H
OIIBITA MPO(ECCHOHATEHO AEATEINEHOCTH SBIISIOTCS:

- paboTa B mpoQUIBHBIX JTa00PATOPHUSIX;

- M3y4eHHE METOJIOB HCCIIEJIOBaHUS CBOMCTB OOBEKTOB HMCCIIENOBAaHUs, OTOOpa Mpod, MOATOTOBKU UX K
UCCIIEJIOBaHHUIO;

- UW3yYCHHE METOJUKH HCCICAOBAaHUS KOHKPETHBIX 00pa3ioB (mpod) dusmyecknmu, (HU3UKO-
XUMHYECKHMH, XUMHYECKUMH U IPYTUMH METOJIaMHU;

- U3y4YeHHUE NPUHIUIIA ASHCTBUS MPUOOPOB, C MOMOIILIO KOTOPBIX MPOBOASTCS UCCIICIOBAHNUS;

- U3y4YCHUE MPUPOIOOXPAHHBIX MEPOIIPHSTHI, OCYILECTBIIEMBIX Ha PEANPUSITHY;

- 03HAaKOMJICHHE C JOIYCTUMBIMH HOPMaMH COJCPIKAHHS OTACIBHBIX BPESIHBIX BEIICCTB B BOJC, BO3IYXE,
TIOYBE, YCIOBUAMH COACPIKAHMSA Pa0OUUX MECT U MPOBEICHHS SKCIIEPUMEHTA, IIPaBUIIaMU TEXHUKH 0€30MacHOCTH;

- IPOBEJICHHE HCCIICJOBAaHUI BMECTE C OCHOBHBIM IIEPCOHAIIOM JIA00PATOPUH M CAMOCTOSTENBHO;

- COCTaBJICHHE OTYETa O NMPOBEACHHBIX HCCICAOBAHHAX: OOBEKT HCCIICOBAHMS, METOIBI MCCICIOBAHUS,
pe3ynbTaT HCCICAOBAaHHS, OLECHKA TOYHOCTH OIPENCNCHHUS MapaMeTPOB HCCIEAYyEeMOTro OOBEKTa, BO3MOXKHBIC
TEOpeTUYECKUEe 0OOOCHOBAHUS, PEKOMEHIAINH U BBIBOIBI;

- 3aKperieHHe TEOPETUYECKUX 3HAHMH W NPAKTHYECKUX HABBIKOB, IOJYYEHHBIX IPU H3YyYEHUU
00111e00pa30BaTENbHBIX, CIICIHAIBHBIX U MPUKJIAJHBIX JTUCIUILIHH.

3 Mecro npaktuku/HUP B cTpykType 00pa3oBaTe1bHOI MPOrpaMMsI

Hns mpoxoxnaenus: npaktuku/HUP HeoOxomumsl 3HaHMsA (YMEHHS, BIAACHHUS), CHOPMHPOBAHHBIE B
pe3yJsbTaTe U3yUeHHUs TUCIUIUIINH/ IPaKTHK:

[pakTuky™m penreHust GU3NUECKUX 3a1a4

OnemeHTapHas hU3NKa

OCHOBBI (PM3UIECKOTO IKCIIEPUMEHTA U METPOJIOTUH

Wudopmaruka



3HaHws (YMEHHUS, BIIaJICHUS ), TIOTYICHHBIE B TIpoliecce MpoxoxkaeHus nmpakTukn/HUP OynyT HeoOXoauMbl
JUISL M3YYEHHS AUCIUTUINH/TIPAKTUK:

[ToxroToBka K 3aIllWTe ¥ 3aMIUTa BHITYCKHOM KBATU(UKAIIMOHHOM paboThI
IToaroroBka k caade u caada rocyAapCTBEHHOTO SK3aMEHa
IIpou3BoaCTBEHHAs — NPEAUILUIOMHAS IPAKTHKA

4 Mecto nposenenust npakruxkn/HUP

[TpousBosacTBEHHAs MTPAaKTHKa NMPOBOJUTCS Ha 0a3e MPOM3BOACTBEHHBIX JIAOOPATOPHI HA MPEANPHATHIAX
roposga, obmacTH W B y4eOHO-Ta0OpaTOPHBIX KOMIUIEKcax yHHMBepcureTa. [lo mpencTaBieHHMIO TapaHTHHHOTO
MIChMa C MECTA MPOXOKACHHUS IPAKTUKN MaruCTPaHThl MOTYT OBITh HANPaBIEHBI JUIS IPOXOKACHHS NMPAKTUKH 10
MECTy JKHTEJBCTBA HA MPEANPUATHSA, KOTOpPBHIE B NAHHOM CIIydae BBICTYNAIOT B POJH IOTECHIMAIBHOTO
paboTozaaresns Mo OKOHYaHUU O00yUYEHUS] MAaTUCTPAHTA B YHHUBEPCUTETE.

IIpakTHKyIOTCSI KaK BBbI€3HBIE, TaK U CTallMOHapHbBIE INPAKTUKU. Bble3nHble MPAKTHKU CBS3aHbI C
HEOOXOJMMOCTBIO HAalpaBlICHHs OOy4YaroIMXCsi U MpenojaBareleld K MecTaM IIPOBEACHHs IPAKTUK,
PacIoyIOKEHHBIM BHE TEPPUTOPUM HACEJICHHOTO IyHKTa, B KOTOPOM DPACIHOJIOXKEH yHHUBepcuTeT. CranuoHapHbIE
MPAKTHKH MPOBOJSTCS B CTPYKTYPHBIX MOJpa3/ieieHUsIX 00pa3oBaTesbHOM OpraHu3aliy Wik Ha MPeAnpuiTHIX (B
YUPEKACHUAX, OPTaHU3AIMIX), PACTIONOKEHHBIX Ha TEPPUTOPUU HACEIEHHOrO ITyHKTa, B KOTOPOM PacIOJIOKEH
YHHUBEPCHUTET, B YACTHOCTH, Ha 0a3e yueOHO-HCCIeI0BaTeNbCKUX JadopaTopuii kadeaps! Gpu3nku:

B 3aBHCHMOCTH OT HAYYHOTO PYKOBOJHTEIISI HCHONB3YIOTCS JlabopaTtopuu Kadeapst:

— JlaGopaTtopust (PU3UKO-XUMHUYECKUX METOJOB HCCICIOBAaHUS OKpyxkaromei cpenst MITY mm. .1
Hocosa;

— JlabopaTopust atomHOH U sinepHO ¢puznku MI'TY um. 1. Hocoga;

— Jlaboparopust ocHoB usndeckoro skcnepuMenTta u Merposiorud MI'TY um. I''1. Hocoga;

— Jlaboparopust MmosiekysspHoit ¢pusuku u repmoauHamukd MI'TY um. I''J1. Hocoga;

— Jlaboparopust puznueckoit Mmexanuku MI'TY um. I.1. Hocosa;

— Hayuno-o6pazoBatensusbiii ienTp HOLL «Hano» MI'TY um. I''1. Hocoga;

[ JJaGopaTopus 37EeKTpUIEeCTBA U MarHETU3Ma;

[ JJaBopaTopus ONTHKH.

Brle3qHbIe MPAKTUKH HPOBOATCS HEMOCPEICTBEHHO Ha MPENIPHUATHSIX, COriacHo noroBopaM Otnmena
npaktuk MI'TY um. I.'1. Hocosa.

Cmoco06 nposenenust npakruku/HUP: Her

IMpaktuka/HUP ocyuiecTiseTcs AUCKPETHO
5 Komnerenuuu odyuaruerocsi, popMupyemMbie B pe3yabTaTe NPOX0KIeHUS
npakTuku/HUP n nnanupyemMsle pe3yJbTaThbl 00yUeHHUs

B pesymprare mpoxoxkaeHus nupaktuku/HUP oOygarommuiics momkeH o00dagaTh —CIEeIyFOITUMHE
KOMITCTEHIIASIMH:

CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00ydeHUs
3IIEMEHT
KOMIIETCHIINN

TIK-1 ciocoGHOCTBIO UCIIOIB30BATh CIICHHUAJIU3UPOBAHHBIC 3HAHUA B obactu (I)I/I3I/IKI/I JJI1 OCBOCHUA HpO(l)I/IJ'ILHI)IX
(I)I/I3I/I‘IGCKI/IX JAUCHUIIIINH




3HaTh OCHOBHBIC (DU3MYCCKHE SBICHUS H 3aKOHOMEPHOCTH;

3aKOHBI MCXaHUKH, MOJICKYJISIPHON (DU3UKH M TCPMOIUHAMUKH, SJICKTPOIHHAMHUKH,
OIITHKH, aTOMHOW U ANIepHON HU3UKH

(U3MKN YaCTHII

MPUHIIUIBI ¥ METO/IbI HAYYHOTO UCCIICA0BAHNUS; 3aKOHBI MEXaHUKHU, MOJICKYJISIPHOU
(GU3MKK U TEPMOJAMHAMUKH, DIIEKTPOANHAMUKH, OTITHKH, ATOMHOH U sIIepHO# (QU3UKH,
(U3NKN YaCTHII

KaK MPOBOJIUTH HAYYHBIC HCCIICIOBAHUS B M30PaHHOU 00JIACTH IKCIICPUMCHTAIBHBIX H
(wmn) TeopeTuuecKuX (PU3NIECKUX UCCIICAOBAHMI C IIOMOIIBIO COBPEMEHHOM PUOOPHOIA
6a3bl

Ymets UCIIONIb30BaTh 0a30BbIE TEOPETHUECKHE 3HaHUs (DyHAaMEHTAIBLHBIX pa3/iesioB o01Iei u
TEOPETHUIECKOH (DU3UKH IJIs1 pEIICHUS IPO(ECCHOHANBHBIX 3313

-IPUMEHATH [TOTyYEHHBIEC 3HAHNUS [UI aHAJIN3a IPOoOIeM COBPEMEHHON (DU3UKH
-IPUMEHATH MTOJTy9YEHHbIEC 3HAHUS JUIA aHAJIN3a MPOo0IeM COBPEMEHHOM (DM3UKH B IpoLecce
SKCIEPUMEHTAIBHON HUCCIIEIOBATEIbCKON pabOTHI

Brnaners - croco0aMu UCHOJIB30BAHMUS MOTyYSHHBIX 3HAHUH U H3Y4eHUS NPO(QHIBHBIX
JMCLUTITHH

- CHCTEMHBIM IIPEJCTaBICHHEM O TUHAMHKE Pa3BUTHS M30paHHOM 00JIacTH HAYYHOH U
poheCCHOHATIBHOM e TeIbHOCTH

- MeronaMu npoBeneHnst pU3NIECKUX U3MEPEHHI;

- COBPEMEHHBIMHU MeTO/IaMH 00pabOTKH, aHaIM3a U CHHTe3a (hU3NuecKoil nHPpOopMaInH B
n30paHHON 00J1acTH (PU3NIECKUX UCCIICTOBAHUA.

[1K-2 cr1ocoGHOCTBIO TPOBOJANTH HAYYHBIE HCCIICIOBAHMUS B M30paHHOI 00/1aCTH SKCIIEPUMEHTANBHBIX U (VITH)
TEOPETHUYECKNX (HU3MUECKUX UCCIECIOBAaHNH C TIOMOIIBI0 COBPEMEHHOM PHOOPHOH 0a3bl (B TOM YHCIIE CIIOKHOTO
¢usmueckoro 000pynoBaHuUs) M HHYOPMAMOHHBIX TEXHOJOTUH C YI€TOM OT€YECTBEHHOTO 1 3apyOEXKHOTO OIIBITa

3HaTh COBPEMEHHbBIE TEOPHUU U METOIbI (PU3NUECKHX, PUIUKO-XUMHIECKUX U (PU3NUECKUX
UCCIIeTOBaHUH, HEOOXOAMMBIMHU JJISI PEIICHHS HAyYHO- MHHOBALIMOHHBIX 3a/1a4

KaK IIPUMEHSATh Pe3y/IbTaThl HAYYHBIX UCCIIEI0OBAaHUI B MHHOBALMOHHOM 1€ATEIbHOCTH
KaK COIIOCTAaBJIATh O BO3MOXXHOCTH IIPUMEHEHUS ISl UCCIIEA0BAHUS CYLIECTBYIOIIMUX
METO/I0B (PU3MUECKHX, PU3UKO-XMMHUUECKUX U (PU3UIECKUX UCCIECAOBAHUH ISl pEIICHUS
Hay4YHO-VMHHOBALMOHHBIX 33184

Ymetb NPUMEHSATH COBPEMEHHBIE TEOPHU U METOJIbI QU3HMUYECKUX, (HPH3UKO- XUMHYECKUX H
(bHU3UYECKHX MCCIIeOBAHMUI TS PeICH s HayYHO- MHHOBAIIMOHHBIX 337144
AQHAJIM3UPOBATh BO3MOXKHOCTh IPUMEHEHHMS JIJIsl UCCIIEJOBAHUSI CYILIECTBYIOLIMX METOJIOB
¢busnyecknx, GU3NKO-XUMHUUECKHUX U (PU3NYECKUX MCCIICNOBAHUM sl pELIEHHS HayYHO-
WHHOBAILMOHHBIX 33724

COMNOCTAaBJIATh BO3MOXKHOCTH MPUMEHEHUS [UIs1 KCCIIE0BAHMUS CYLIECTBYIOIINX METOJIOB
¢busnyecknx, GU3NKO-XUMHUUECKUX U (PU3NYECKUX MCCIIOBAHMIT JJIsl PELICHUs HAY4IHO-
WHHOBAILMOHHBIX 33724




Bnanets

COBPEMEHHBIMH METOJIaMU (PU3UYECKUX, (PU3NKO-XUMHUYECKHUX U (PU3NIECKUX
WCCIIEJOBAHMH JUIS PEIICHNS HayYHO-WHHOBAIMOHHBIX 3a/1a4

IIPUEMaMH UCTIOIb30BAHHSA CYIIECTBYIOIINX METOI0B (PU3MUCCKUX, PH3UKO-XUMUIECKUX H
(U3MYECKNX UCCIEIOBAaHNH Ul PEIICHNS] HAYYHO-HHHOBALMOHHBIX 3a1a4

IIpUeMaMH aHaJIu3a IPUMEHEHUS IS HCCIIEIOBAHHS CYIIECTBYIOIINX METO/I0B
¢busnyecKknX, PU3NKO-XUMUUECKUX U (PU3NIECKUX MCCIICNOBAHUN AT PEIICHHS HayIHO-
MHHOBALMOHHBIX 3a7a4

I1K-3 roTOBHOCTEIO NPUMCHSATH Ha IPAKTHUKE HpO(i)eCCI/IOHaHLHI)Ie 3HaHUsA TECOpHUU U METOIOB (1)PI3I/I‘I€CKI/IX

HCCJIeIOBaHUM

3HaTh

COBPCMCHHBIC TCOPUU U METO/IbI (1)I/I3I/I‘{GCKI/IX, (1)I/I3I/IKO-XI/IMI/I‘{GCKI/IX n (1)I/I3I/I‘IGCKI/IX
I/ICCHG,HOBaHI/IfI, HeO6XOL[I/IMI>IMI/I JJIA pa3pa60T1<M HOBBIX MCTOJOB U MCTOIUYCCKUX
NOAXO0JA0B B HAYYHO-MHHOBAIIMOHHBIX UCCICAOBAHUAX U I/IH)KeHepHO-TeXHOHOFI/I‘{eCKOﬁ
JCATCIIBHOCTHU

KaK IPUMEHATH PE3YJIbTAThl HAYIHBIX I/ICCJIe,IIOBaHI/Iﬁ B I/IHHOBaI_[I/IOHHOI\/‘I JCATCIBbHOCTH
JJIA pa3pa60TKH HOBBIX METOAOB U METOANYCCKHUX IMMOAXOJA0B B HAYYHO-UHHOBAITUOHHBIX
HCCIICAOBAHUAX U NHIKCHCPHO- TEXHOJIOTHISCKOM JACATCIBbHOCTHU

KaK COITOCTAaBJIATh O BO3MOKHOCTH IIPUMCHCHUA U1 UCCIICAOBAHUS CYIICCTBYIOIINUX
METOAOB (1)I/ISI/I‘ICCKI/IX, CI)I/ISI/IKO'XI/IMI/I‘IGCKI/IX u (1)I/I3I/I‘I€CKI/IX I/ICCJ'IC,Z[OBaHI/II\/'I JJIA
pa3pa60TKH HOBBIX METOAOB U METOAUYCCKHUX IMMOAXOA0B B HAYyYHO-MHHOBALITHOHHBIX
HUCCICOOBAHUAX U I/IH)KeHepHO-TGXHOHOFH‘ICCKOﬁ JCATCIIBHOCTU

YMeTh

IIPUMEHATH COBPEMEHHBIC TEOPHU M METOBI (PU3NIECKUX, PU3NKO- XUMUIECKUX H
(du3HYECKNX UCCIEI0BaHNH IS pa3paObOTKH HOBBIX METOJIOB H METOIMUYECKHX MTOJXO0B B
HAy4YHO-MHHOBALIMOHHBIX HCCIEJOBAHUSAX U HHKECHEPHO-TEXHOIOTUYECKON AEATEIbHOCTH
aHAJIM3MPOBATh BO3MOKHOCTb IIPUMEHEHHUS [UI HCCIIEI0BaHUs CYLIECTBYIOUX METOI0OB
¢busHIecKnX, PU3NKO-XUMHUCCKUX U (PU3NIECKUX HCCIICAOBAHUH sl pa3pabOTKN HOBBIX
METO0B U METOAMYECKUX II0JXO0J0B B HAyYHO-MHHOBALMOHHBIX UCCIECAOBAHUAX U
UH>KCHEPHO-TEXHOJIOTMUECKOH 1eATENbHOCTH

COIIOCTABJISITh BO3MOXHOCTHU IIPUMEHEHUS ISl UCCIIE0BAHUS CYILECTBYIOIIUX METOJOB
¢busnyecknx, PU3NKO-XUMUUECKUX U PU3NYECKUX HCCIIE0BaHUH 1Sl pa3paboTKN HOBBIX
METOJIOB U METOJMYECKUX ITOAXOI0B B HAYYHO-UHHOBALMOHHBIX UCCIIEJOBAHUSX U
UH>KEHEPHO-TEXHOJIOTMUECKOH 1eATENbHOCTH

Bnaners

COBPEMEHHBIMHU METOJIaMH (PH3UUYECKIX, (PU3UKO-XUMHUECKUX U (PU3HUECKUX
HCCIICIOBAHMM IS pa3pabOTKH HOBBIX METO/IOB H METOAMYECKIX ITOJAX0JJOB B HAYYHO-
WHHOBAI[MOHHBIX UCCIICIOBAHIAX H HHXEHEPHO-TEXHOJIOTHYECKON IeATEITEHOCTH
TIpUEMaMH UCTIONB30BaHUS CYIIECTBYIOMINX METOJ0B (PU3NICCKHX, (PU3UKO-XUMIUECKUX U
(U3NIECKUX UCCIICAOBAHMMA s pa3pabOTKH HOBBIX METOJIOB H METOJINIECKHX TTOJXOI0B B
Hay4YHO-MHHOBALIMOHHBIX UCCIIEOBAHUIX U MHKEHEPHO-TEXHOJIOTHYECKOH 1eITEeNbHOCTH
MpUEeMaMy aHaJIM3a IPUMEHEHUS ISl UCCIISAOBAHUS CYIIECTBYIOIIMX METOJIOB
(usrueckux, PU3NKO-XUMUIECKUX U GU3NIECKUX UCCISNOBaHUN JIJIs pa3paOOTKH HOBBIX
METOJIOB U METOAMUYECKUX TTOX0/I0B B HAYyYHO-WHHOBAIIMOHHBIX UCCIIEIOBAHUAX U
HWHXEHEPHO- TEXHOJIOTHUECKON AeITeThHOCTH




TIK-4 ciocoGHOCTBIO MPUMCHATH HAa IPAKTUKE HpO(l)eCCI/IOHaJ'IbeIe 3HAaHUA U YMCHUS, IOJIYYCHHBIC TIPHU OCBOCHUU
HpO(i)I/IHLHLIX (l)I/I3I/I‘JCCKI/IX JUCHUILINH

3HaTh

OCHOBHbIE (PU3NUECKHE SIBJICHUS U 3aKOHOMEPHOCTH;

3aKOHBI MEXaHUKH, MOJIEKYJIAPHON (U3UKH M TEPMOANHAMHKH, SJICKTPOJHHAMUKH,
OIITUKH, aTOMHOMW U SAIepHOH HU3NKH, PU3UKH JacTHI]

NPUHIUIB 1 METOIBI HAY9HOTO HCCIICIOBaHNU; 3aKOHBI MEXaHUKH, MOJICKYJIIPHOM
(GU3MKU U TEPMOIMHAMUKH, JIEKTPOANHAMHKH, ONTUKH, aTOMHOW M sIepHON PU3HUKH,
(U3NKN YaCTHII

Kak IMPOBOJUTH HayYHbIE UCCIESIOBAHUS B H30paHHOH 00IaCTH IKCIICPUMCHTAIBHBIX 1
(um) TeopeTHyecKuX (PU3MYECKUX UCCIEAO0BAaHUI C IOMOIIBIO COBPEMEHHOI NpUOOPHOii
06a3bl

YMeTh

- ICTIOJIF30BaTh 0a30BBIE TEOPETHUCCKIE 3HAHUS (PyHIaMEHTAIBHBIX Pa3IesioB 00Mmel n
TEOPETUUECKON (PUBUKH T pelieHHs PohecCHOHAIbHBIX 3a1a9

- IPUMEHSATH IIOJY4YCHHBIC 3HAHUS I aHAIIN3a IIPOOIeM COBPEMEHHON QU3UKH

- IPUMEHSATH IIOJyYCHHBIC 3HAHUS IS aHAJIN3a IPO0IeM COBpeMEHHON (QU3HKH B
TpoLecce 3KCIEPHUMEHTAIBHON HCCIIeI0BATENLCKOI PadoThI

Bnanets

- croco0aMu UCHOB30BAHMUS MOTyYSHHBIX 3HAHUH U H3Y4eHUS NPOQHIBHBIX
JMCLUTITHH

- CHCTEMHBIM IPE/ICTABICHUEM O THHAMUKE Pa3BUTHA H30paHHOH 001aCTH HAyYHOH 1
npo(heCcCHOHAIBHON IEATEBHOCTH

- METOaMH NPOBeICHHS PU3NUSCKUX H3MEPECHUI;

- COBPEMEHHBIMHU MeTO/1aMH 00pabOTKH, aHaIM3a U CHHTe3a (hu3uueckoit nHpopManuu B
n30paHHON 00sacTH HU3NIESCKUX UCCIICTOBAHUMA

TIK-7 ciocoGHOCTBIO Y4aCTBOBATH B IOATOTOBKEC U COCTABJICHUUN Hay‘IHOﬁ JAOKYMCEHTallMU 11O YCTaHOBﬂeHHOﬁ

thopme

3HaTh OCHOBHBIC ITPHUHITUITEI paOOTHI Ha COBPEMEHHOH armmapaTtype u 000pyJI0BaHUH IS
BEITIOTHEHUST (PU3UIECKUX HCCIICIOBAHMM
TEOPETUIECKHE OCHOBEI OPTaHU3aIlNH, TUIAHUPOBAHUHN H MTPOBEACHUSI HAYIHBIX
HUCCIIEI0BaHUN

Ymers COCTAaBJISITh OTYETHI U JTOKJIAIbI

Bnaners HABBIKAMH TUIAHUPOBAHUS U MIPOBEACHUS SKCIICPUMEHTOB C IPUMEHEHUEM COBPEMEHHBIX

METOJIOB U U3MEPHUTEIBHOM annapaTypbl

HaBbIKaMU BEJICHUS JOKYMEHTALUU 110 IIPOBEACHUIO UCCIIEN0BATENBCKON U
MPOHU3BOJCTBEHHON pPabOTHI; MpuéMaMu caMoo0pa30BaHuUs

HaBBIKaMU 00palleHusI ¢ HAy9HOH U y4eOHOH TUTepaTypoil; HaBBIKAMHU HCIIOJIb30BaHUS
MaTeMaTHYeCKHX MaKeTOB AJIsl UCCIESOBAaHHUS MaTeMaTHYECKUX Mozenel Gpu3nueckux
00BEKTOB | IIPOIIECCOB




6. CTpykTypa u coaep:kanue npaxktuxku/HAP

Obmas Tpymoemkocts npakTHKW/HUP coctaBmser 3 3auerneix enmuuiy 108 akax. 9acoB, B ToM

qucie:

— KOHTaKTHas pabota — 1,3 akaj. 4acos:

— caMocTosTenbHas pabora — 106,7 akaz. yacos;

Ne
n/n

Paznensl (aTamnbl) U coneprkaHue
MIPaKTHKH

Cemectp

Bubl paboT Ha MpakTHKE,
BKJIFOYast CAMOCTOSTEIbHYIO
paboty

KO,H KOMIICTCHIIMH

1-i1 sTan (MOATOTOBUTEIBHBIH)

VTBep)KACHHE PACIPEACICHNs Ha
MPaKTUKYy W WHIUBHIYAIbHOTO
3aaHusL.
IIpoBenenue
KOH(epeHINH.
MPaKTHKH u
WHIUBHUYaJIbHOTO
PYKOBOIHTEIIS.
[MpocnymuBanue BBOJIHOTO
HHCTPYKTaXKa MO OXpaHe TpyAa U
U3yYeHHE CIICLKypca B paMKax
00pa3oBaTeIbHOM MPOrpaMMBl.
[penBapuTeabHOE 3HAKOMCTBO C
JEATENIbHOCTBIO  MPEANPUSTHS,
HAllICaHHE  COOTBETCTBYIOLIETO

YCTaHOBOYHOU
Beibop  0asbr
MOJTy4eHHe
3aaHus  OT

[K-1, I1K-2, I1K-3, I1K-4, I1K-7

2-i1 aTan (OCHOBHO¥)

AHanuTHYecKass 4acTbh OTYETa IIO
MPAaKTHAKE, BEHITIONIHEHUE 3aTaHUHN
MIPAKTHKH.

Pabora Ha OIIHOM n3
HCCIICIOBATEILCKIUX ~ YCTAHOBOK,
cbop AKCIEPUMEHTAIEHOTO
MaTepuana .

3amuTa OT4eTa M0 MPAKTHKE Ha
kadeape mepea mpenoaaBaTeiieM
— PYKOBOJIUTEJICM IIPAKTHKH OT
Kadeapsl, BO BpeMs HTOrOBOIl

L

[K-1, I1K-2, I1K-3, I1K-4, I1K-7




7 OueHoYHbIe CpeaCcTBA JJIs MPOBeIeHUsT MPOMEKYTOUHOH aTTecTanun no npakruke/HAP

ITpencTaBneHs! B NIpUIOKEHUN 2.

8 YuebHo-MeTonnueckoe u nuHpopmanuonnoe obecrnevyenne npaxkruxu/HAP
a) OcHoBHAas IMTepaTypa:

1. 3aiinieBa, T. H. IIporpamma mpoxoxmeHHs BCeX BHIOB MPAaKTUKH : Meroanmdeckue ykazanus / T. H.
3aiinieBa, B. @. Psabosa, 1. A. JlommaroBa ; MI'TY. - Marauroropck : MI'TVY, 2012. - 1 samektpon. ont. auck (CD-
ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&vie
w=true (marta oopamenus: 04.09.2020). - MakpooOBeKT. - TeKCT : 3MeKTPOHHBII.

2. KysuenoBa, H. B. IlpousBoacTBeHHass mpakTtuka : ydeOHoe mocodue / H. B. Kysnemosa, 1O. T.
TepentseBa ; MITY. - Marautoropck : MITY, 2016. - 1 amektpon. omr. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=11.pdf&show=dcatalogues/1/11301
19/11.pdf&view=true (mara obpaienus: 04.09.2020). - MakpooOBeKT. - TEKCT : 3MEKTPOHHBIH.

3. Ky3nenoBa, H. B. IlpomsBoxactBeHHas mpaktuka : ydeOHoe mocobme / H. B. Kyzmemosa, 1O. T.
TepentseBa ; MITY. - Marautoropck : MITY, 2016. - 1 smekrpon. omr. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2305.pdf&show=dcatalogues/1/112
9916/2305.pdf&view=true (marta obpaienus: 04.09.2020). - MakpooObeKT. - TeKCT : AMeKTPOHHBIIA.

4. Opranuszanus 1 IpOBeJCHNE MPaKTUK : yaeOHoe mocodue / H. H. Makaposa, B. B. Ilepesepses, O. IO.
CraponyboBa u gnp. ; MITY. - Maraurtoropck : MITY, 2016. - 114 c. : wmm, Tabm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2917.pdf&show=dcatalogues/1/113
4519/2917 .pdf&view=true (mata obpamenus: 04.09.2020). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIM.

5. Opranuszanus y4eOHBIX M NPOU3BOACTBEHHBIX INPAKTHK, IMOATOTOBKA K HUTOrOBOHM TOCyZapCTBEHHOM
aTTecTanuu : yueOHo-MeTorueckoe mocodue / coct. : JI. C. Byxunckas, A. B. [Tonropckas, T. A. CnaByta, A. M.
FOcymosa ; MI'TY. - Maruuroropck : MI'TY, 2018. - 1 anektpon. ont. auck (CD-ROM). - Ha Turt. 1. cocr.
yKa3aHBI KaK aBT. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3604.pdf&show=dcatalogues/1/152
4569/3604.pdf&view=true (mara obparenus: 04.09.2020). - MakpooObekT. - Teker : anexTponHsiit. - ISBN 978-5-
9967-1140-6.

6. Oxpana Tpyna : yuebHoe mocodue. Y. 1 / A. YO. lepsitunckuii, H. H. Crapoctuna, O. b. bo6posa u ap.
; MITY. - Marauroropck : MITY, 2018. - 1 osmektpon. ont. muck (CD- ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3679.pdf&show=dcatalogues/1/152
7098/3679.pdf&view=true  (mara o6pamenus: 04.09.2020). - MakpooObekT. - TeKCT : BIEKTPOHHBIA. —
MaxkpooOBeKT.

0) lonosiHATEIbHAS JIMTEPATYpa:


https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true
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/1/11301
https://magtu.informsystema.ru/uploader/fileUpload?name=2305.pdf&show=dcatalogues/1/112
https://magtu.informsystema.ru/uploader/fileUpload?name=2917.pdf&show=dcatalogues/1/113
https://magtu.informsystema.ru/uploader/fileUpload?name=3604.pdf&show=dcatalogues/1/152
https://magtu.informsystema.ru/uploader/fileUpload?name=3679.pdf&show=dcatalogues/1/152

0) lonoJIHUTeIbHAS JJUTEpaTypa:

1.

10.

11.

12.

13.

14.

15.

16.

17.

I'pubanoB 1. JI. OCHOBBI METPOJIOTHH, CEpTU(UKANMHA W CTAHAAPTU3ANMU [DJNEKTPOHHBIH pecypc] :
yuebnoe mocobue / M. JI. I'pubanoB. — M. : MHDPA-M, 2018. — 127 c. Pexum nmocryma:
http://znanium.com/bookread2.php?book=966821

xypatank B.JI. U3MepeHns B GU3NUECKOM IKCIIEPUMEHTE. [ DJIEKTPOHHBIA pecypc] — DIIeKTpoH. JaH.
— M. : T'opnas kuura, 2006. — 335 c. — Pexxum mocryma: https://e.lanbook.com/reader/book/3471/#1
Beromkun, A. I'. TexHONOTHH 3aIIUTHI OKPY’KAIOLIEH CPEAbl OT OTXOA0B IMPOU3BOJCTBA U MOTPEOICHUS :
yuebHoe mocobue / A. I'. Betomkun. — 2-¢ u3j., ucnp. u gon. — Cankr-IletepOypr : Jlanp, 2016. —
304 c. — ISBN 978-5-8114-2035-3. — Tekct : anekTpoHHBIH / JlaHb : 31€KTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/72577  (nata obpamenus: 26.09.2020). — Pexum
JIOCTyIa: U aBTOPU3. MOJb30BaTENEH.

I'ypoBa, T. ®. DKomorus U pandoHaNIbHOE MPUPOJOIOIH30BAHUE : YICOHUK M MPAKTHKyM sl BY30B /
T. @. I'ypona, JI. B. Hazapenko. — 3-e m3x., ucnp. u gon. — Mocksa : UzgarensctBo FOpaiit, 2020. —
188 c. — (Bricmiee obopazoBanme). — ISBN 978-5-534-07032-3. — Texct : anexkrponnsiii // ObC HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/452654 (marta obpamtenus: 26.09.2020)

3amypaeB, B.Il. Monexymsipras ¢usuka. 3amaqdu : ydeOHoe mocobme st By3oB/ B.Il. 3amypaes,
A. II. Kanmmanna. — Mocksa : UznarensctBo HOpaiit, 2020. — 189 c. — (Bricmee oOpa3oBanune). —
ISBN 978-5-534-08229-6. — Tekcr : onektponnsridi // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/455724 (mata obpamienus: 25.09.2020).

Benos, I'. B. TepmoauHaMuKa : yaeOHHK U IPAKTHKYM JJIsI akajemudeckoro 6akanaspuata / I'. B. Benos.
— Mocksa : U3narensctBo HOpaiit, 2016. — 509 ¢. — (bakanasp. Axkagemudeckuii kypc). — ISBN 978-
5-9916-5636-8. — Texkcr : anexkrponnsiii // DBC FOpaiir [caiir]. — URL: https://urait.ru/bcode/385732
(mata obpamenus: 25.09.2020).

Maryxus, B. JI. ®usnka tBepaoro Teia : yueonoe nocodue / B. JI. Maryxuw, B. JI. EpmakoB. — CaHKT-
IerepOypr : Jlanb, 2010. — 224 c. — ISBN 978-5-8114-0923-5. — Tekcr : anekTpoHHsIii // JIaHb :
3NEeKTPOHHO-OubnoTeunas cucrema. — URL: https://e.lanbook.com/book/262 (nata obparueHmus:
24.09.2020). — Pesxum qoCTyma: sl aBTOPU3. MOJTb30BATEINCH.

3.Bnagumupos, I'. I'. ®u3nka mOBEpXHOCTH TBEPABIX Tel : yueOHoe mocobue / I. I'. Bmagumupos. —
Cankr-IlerepOypr : Jlanp, 2016. — 352 ¢. — ISBN 978-5-8114-1997-5. — Tekcr : anextpoHHbIi // Jlanb
: ANEKTPOHHO-OubIHoTeunas cucrema. — URL: https://e.lanbook.com/book/71707 (mata obpareHus:
24.09.2020). — Pexum gocTyIa: Uisi aBTOPH3. MOJIb30BATEIICH.

Awngpees, JI. A. ®usuka v XUMHS TBEPIOro Tesia. MeTaulbl U MOJYIPOBOJAHKUKHY © yueOHoe mocooue / JI.
A. Aupapees, A. B. Hosukos, E. A. HoBukoa. — Mockea : MUCUC, 2005. — 52 ¢. — Teker :
anexTpouublit // Jlaub : a7ekTpoHHO-OubaHOoTeYHas cucrema. — URL:
https://e.lanbook.com/book/116452 (marta oopamenus: 24.09.2020). — Pexxum gocTyma: ajs aBTOPH3.
moJsib3oBatesieid. I'Bo3nmeBa, B. A. ba3oBble 1 npukiIagHble HHPOPMAITMOHHBIE TEXHOJOTHN: YYeOHUK /
B.A. I'Bo3zeBa. - Mocksa : U/ @OPYM: HULl UHOPA-M, 2014. - 384 c. (Briciiee oOpazoBaHue).

ISBN 978-5-8199-0572-2. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/428860
(mata obpamenus: 23.09.2020). — Pexxum qocTyTa: 1Mo moAIicKe.

Banosa (Kombutosa), B. /1. ®usnko-xuMmudeckre MeTo bl ananu3a / Banosa (Kombutosa) B. /1., Abecanse
JL.T. - Mockga :[lamkoB u K, 2018. - 224 c.: ISBN 978-5-394-01751-3. - Tekct : anekrponHnsiid. - URL:
https://znanium.com/catalog/product/430532 (mata oGpaiuenus: 24.09.2020)

Kanuronos, A. M. ®u3nko-MexaHUUECKHE CBOMCTBA KOMIIO3UIIMOHHBIX MaTEpPHaIoB. YIPyrue CBOWCTBA
[Dnexrponnsiii pecypc] : Mmonorpadus / A. M. Kanuronos, B. E. Peapkun. - Kpacuosipck: Cub. denep.
YH-T, 2013. - 532 c. - ISBN 978-5-7638-2750-7. . Pexunm JOCTyTA:
http://znanium.com/bookread.php?book=492077

AbakymoB M. B. Jlekiuu 1o YMCICHHBIM METOJaM MareMaTuueckoil Gpusuku: Yuebnoe nocobue / M. B.
AbakymoB, A.B. I'ymua; MI'Y um. M.B. JlomoHocoBa - M.: HUL[ UH®PA-M, 2013. - 158 c. - ISBN
978-5-16-006108-5 Pexxum nocryma: http://znanium.com/bookread.php?book=364601

MeTonpl HWCCEOBaHUS MHUKPOAJIEKTPOHHBIX W HAHOMJICKTPOHHBIX MAaTepHaliOB W CTPYKTYP:
CKaHUpymoIast 30H10Bass Mukpockonus. Yacts 1/ ®unumonosa H.U., KonbiioB b.b. — HoBocu6.: HI'TY,
2013 — 134 c.: ISBN 978-5-7782-2158-1— Pexum npocryma: URL: https://znanium.com/read?id=88350
(mara oopamenus: 24.10.2020). — Pesxum 10CTyma: 1Mo MOIUCKE.

HuknrenkoB, H. H. TexHomorusi KOHCTPYKIHMOHHBIX MaTepUaOB. AHAIU3 TMOBEPXHOCTH METOJaMHU
aToMHOH ¢u3nkw : yaeOHoe mocodue st By3oB / H. H. HukurenkoB. — MockBa : M3garensctBo FOpaiit,
2020. — 202 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-9916-6528-5. — TekcT : 3neKTpOHHBIN //
3BC IOpaiir [caiit]. — URL: https://urait.ru/bcode/451317 (mara obpamenus: 25.09.2020).

MeTonpl HCCIEOBAaHUS MHUKPOAJIECKTPOHHBIX W HAHOMJICKTPOHHBIX MATepUAOB W CTPYKTYP:
CKaHUpymoIast 30H10Bass Mukpockonus. Yacts 1/ ®unumonosa H.U., Konbiios b.b. — HoBocu6.: HI'TY,
2013 — 134 c.: ISBN 978-5-7782-2158-1— Pexum noctyma: URL: https://znanium.com/read?id=88350
(mara obpamienus:: 24.10.2020).

3aitneBa, T. H. [Iporpamma npoxokJeHHsI BCeX BHJIOB NMPAKTHUKKM : MeToandeckue ykasanus / T. H.
3aiiieBa, B. ®@. Psabosa, U. A. Jlonmarosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 31eKTpoH. OIT.
JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/133
0.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : JIEKTPOHHBIIA.

Capuenko 0. M. Metponorust u metrposiorndeckoe obecrieueHne [DIEKTPOHHBINH pecypc] : ydeOHoe



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
https://znanium.com/catalog/product/430532
https://znanium.com/read?id=88350
https://urait.ru/bcode/451317
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true

18.

19.

20.

21.

22,

23.

Onoxoii JI.C. KoMnproTepHBIE TEXHOJIOTUH B HayKe U 0Opa3oBanuu: Yuednoe mocodue / JI.C. OHOKOMH,
B.M. Turos. - M.: Ul ®OPYM: UH®PA-M, 2011. - 224 c.: 60x90 1/16. - (Beiciiee o6pa3oBaHue).
(neperutet) ISBN 978-5-8199-0469-5 Pexxum mocryma: http://znanium.com/bookread.php?book=241862
(mata obpamenns: 23.09.2020). — Pexxum goctyma: mo moamucke. Maszanosa, B. JI. Hanoxmmactepst:
PEHTTCHOCTIEKTPaIbHBIE HCCIICIOBAaHNS U KOMITbIOTepHOE MoenupoBanue / B.JI. Mazanosa, A.H.
Kpasmosa, A.B. Conmatos. - Mocksa : DUSMATIINT, 2013. - 184 c. ISBN 978-5-9221-1457-8, 100 3k3. -
Tekcr : anextponnsit. - URL: https://znanium.com/catalog/product/852377 (marta oGpaineHus:
24.09.2020). — Pesxxum mocTyma: mo MoIIHCKe.

Ocunos, 0. B. KommsrorepHoe MoennpoBaHie HAHOTEXHOJIOTHI, HAHOMAaTEPUaJIOB U HAHOCTPYKTYD :
muddysus : yaedbnoe nocodue / FO. B. Ocunos, M. b. CnaBun. - Mocksa : U3a. Jlom MUCuC, 2011. - 73 c.
- ISBN 978-5-87623-420-9. - Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1222906
(nata obpamenus: 24.09.2020). — Pexxum goctymna: 1o moJmcKe.

Bumun, 0. B. Teopernueckne 0CHOBBI TemutoTexHUKH. Teromaccoodmen: Yuebroe mocobe / Bumun
10.B., Kazakos P.B., Komocos B.B. - Kpacuosip.:C®VY, 2015. - 370 c.: ISBN 978-5-7638-3302-7. - TekcT :
anektpornbIif. - URL: https://znanium.com/catalog/product/967810 (mata o6parmenust: 23.09.2020). —
Pexum mocTyna: mo mommcke.

Bpayn, A.I'. DieMeHThHI KBAHTOBON MEXaHUKH M (PU3UKH aTOMHOTO sijipa : yuaeb. mocooue / A.I'.BpayH,

W.I' JIesutnHa. — 2-¢ u3a1. — Mocksa : UHOPA-M, 2015. — 84 c. - ISBN 978-5-16-010384-6 (print) ;
ISBN 978-5-16-102353-2 (online). - Tekct : anekTponHsIit. - URL:
https://znanium.com/catalog/product/486392 (nara o6parienus: 23.09.2020). — Pesxxum goctyma: mo
noamnucke. 1.

Hukepos, B. A. ®usuka. CoBpeMeHHbIH Kypc : yueOHuK / B. A. HukepoB. — 4-¢ nzn. — Mocksa :
W3znarenbcko-Toprosas kopnopanus «Jlamkos u K°», 2019. - 452 c. - ISBN 978-5-394-03392-6. - TekcT :
anektpouHsIit. - URL: https://znanium.com/catalog/product/1093441 (nmata obpamienus: 23.11.2020). —
Pexxnm mocTyma: mo mojmnmcke. .

Hodde, b. JI. dusnka s1eMeHTapHBIX YACTHUIl: KBAHTOBAS XpOMOAWHAMHKA B 2 T. Tom 2 : yueOHOE
nocobue s By3oB / b. JI. Modde, JI. H. Jlumatos, B. C. ®agun. — 2-¢ u3n., nepepad. u gon. — Mocksa :
WznmatensctBo FOpaiit, 2019. — 344 c. — (ABTopckuii yueonnk). — ISBN 978-5-534-08087-2. — Texkcr :

anektpounsiit // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/441566 (nara obparieHus:
24 NA 209N
B) MeToauyecKkue yKa3aHus:

1. 3aitmeBa, T. H. [Iporpamma mpoxokIeHHUsT BCeX BHIOB MPaKTHUKH : Meronnieckue ykazanus / T. H.

3aiinieBa, B. @. Psbosa, 1. A. JlommatoBa ; MI'TY. - Marauroropck : MI'TVY, 2012. - 1 smexrpon. ont. auck (CD-

ROM).

- URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&vie

w=true (mara obpamienus: 04.10.2019). - MakpooObeKT. - TeKCT : 3JCKTPOHHBIH.

2. CaBuenko 0. . MeTposiorust ¥ METpPOJIOTHYECKOE obecrieueHue [DIEeKTPOHHbIN pecypc] : yueOHOe

nocobue / 0. 1. CaBuenko, P. B. ®aiizynauna ; MI'TY. — Marautoropck : MI'TY, 2014. — 1 31eKTpoH. OMNT. TUCK
(CD-ROM). — Peskum moctyma: http://192.168.20.6/marcweb2/ExtSearch.asp . - MakpooObekT.

r) [Ilporpammuoe o6ecneuenne u UHTEpHET-pecypcebl:

ITporpamMMHoe odecrnieyenne

Haumenosaunue [10 Ne noroBopa Cpox neiicTus

JIUTICH3UU
MS Windows 7 Professional(juis kiaccoB) J-1227-18 oT 11.10.2021
MS Office 2007 Professional Ne 135 or 17.09.2007 OeccpouHo
7Zip cBOOOIHO 6eccpouHo
FAR Manager CBOOOJTHO 6eccpoyHO

IIpodeccuonaibHble 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Haszanue kypca Cchuka

OnekTpoHHas 0a3a mepuopudeckux usnanuii East View Information Services,|https://dlib.eastview.com/

HanmonansHas uHDOpManmonHo-aHanuTH4YecKas cuctema — Poccuiickuit naaexc|URL:

IMouckosas cucrema Axkanemust Google (Google Scholar) URL:



http://znanium.com/bookread.php?book=241862
https://znanium.com/catalog/product/852377
https://znanium.com/catalog/product/1222906
https://znanium.com/catalog/product/967810
https://znanium.com/catalog/product/486392
https://znanium.com/catalog/product/1093441
https://urait.ru/bcode/441566
https://znanium.com/catalog/product/947274
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1330.pdf&show=dcatalogues/1/1123614/1330.pdf&view=true
http://192.168.20.6/marcweb2/ExtSearch.asp

Poccuiickas ['ocynapcTBenHast OnbanoTeka. Karamoru https://www.rsl.ru/ru/4rea

DnekTponnblie pecypebl onbanorekn MI'TY um. T.H. Hocosa http://magtu.ru:8085/marc

YHuBepcuteTckas uHpopmannontas cuctema POCCUS https://uisrussia.msu.ru

MexayHapoaHas 6a3a CHOpaBOYHBIX M3JaHU MO BceM oOTpacisaMm 3HaHuii [http://www.springer.com/r

9 MartepuajbHO-TeXHHYecKoe oDecrieyenne npakTuxku/HUP




Y4eOHble ayAUTOPUH ISl TIPOBEACHMSI 3aHITHIA JIEKITMOHHOTO THIA Jlocka, MyJIbTUMEIUUHBIA MTPOSKTOD,

IKpaH.

n/nni MynbTUMeInITHBIE CPENICTBAa XPaHeHHMs, IIEpelavr U IPEICTaBICHIS HH(POPMAIIHH.

JlabopaTopust MyIbTUMEANHHBIX TeXHOMOTHH 195 ayn.

OCoOoO~NOoO Tk~ WN PR

10
11

. MynsTHMeuiHBIE 00yUarOIie IPOrPaMMBbI U 3IEKTPOHHBIC YUCOHUKH

. Temarnueckue Buneopmsmsl, DVD, ciaiifbl 1 KogoTpaHCIIOpaHTHI O (HU3HKE

. MynpTuMeauiiHas 1ocka

. DKCIO3UIIMOHHBIH SKpaH

. Buneomarnurodon (u DVD — mieep)

. Tenesuzop LT - Plazma

. IlepconasnpHbIi KOMIBIOTEP «Pentium I11», co 3BykoBoii kapToit u mporpammamu Word, Exel
. MynpTuMe AuiiHbIN TPOEKTOp

JlokyMeHT-Kamepa
. [IpoexTop BENO MX503
. Komnerorep LCD 17

JlabopaTopus XuMuH 1 GU3NKO-XUMHIECKIX METO/IOB HCCIIEJOBaHUS OKpYyXaromieil cpenst 383 ayn.

P OO ~NOOTh, WN P

[y
w

14,
15.
16.
19.
12.
13.
14,
15.
16.
17.
18.

. Nonomep 1 — 130.2 M-1wut.,pH-meTp

. PH-150 M-2mur.,

. Ciexrpodortometp «Cary» (aya. 124)

. ®otokonopumerp KOK-3-1 .,

. Tepmocrat CO)KMJI-1 mit.,

. MarasuH s1ekTpudeckoro conportusieHus P4834 13700-2mr.,
. Mukpoamnepmerp ®195-1mr.,

. 3ByKOBOM reHepaTop-1mr.,

. BermspkHOM mikad-1mT.,

0.

Becr Texno-xumuueckue, BJIP-3-100 -1mr.,
. [Ipubop 111 M3ydeHHs IEKTPOIPOBOTHOCTH- 1 IT.,
[orenuomerp I11-63-1mir.,
[Tpubop st nosryyeHust ra3os-11urT.,
Kpucrammuzarops! npsimeie 200 MM 1 310 MM-211T.,
Ha6op apeomerpos-10miT.,
I'azomertp (5 a)-1r.,
Dkcukatopst (2 u 5 m)-5mT.,
Annapar Kunna 115t npoBeieHNs XUMHUUYECKUX peakuii-11uT.,
kad cymmnpHEIHA- 1T,
[Tpubop Pebunnepa 111 n3MepeHns MOBEPXHOCTHOTO HATSKEHUS
YcraHoBKa U1t ©3MEPEHHS INIOTHOCTH | BA3KOCTH KHUIKOCTEH
Kommerorep

HOILI «Hano»

1.
2.
IT

Crextpodortometp «Cary» (aym. 124)
HK-cnexkrpodoTomerp
OMEILICHUS JUI1 CaMOCTOATENFHOW pabOThl  OOYYaroUIMXCS: YHUTAJIbHBIE 3aJbl  OHMOIMOTEKH,

[Mepconanbhbie kKoMmbroTepbl ¢ maketom MS Office, Beixogom B MHTEpHET W JOCTYIIOM B JIICKTPOHHYIO
00pa3oBaTeNbHYIO CPEAY YHHBEPCUTETA

IMomemenne U1 XpaHeHHs W NPOMWIAKTHIECKOro 00CITyKMBaHUS ydyeOHoro obopynoBanus: Cremnaxn
JUISL XpaHEeHUs! ydeOHO-HaTIBIIHBIX TOCOONH M y4eOHO-MEeTOINUECKOI JOKyMEHTAIHH.



Ipunoxenne 1

MeTtoanyeckue peKOMeHIALUH U1l CAMOCTOSATEIbHOI PadoThI CTY/IEHTOB
B Xoze BRIIOTHEHUSI CaMOCTOATENIEHOW pabOoTHI 10 JaHHOMY KYpCY, YYaIlluecs TOJDKHBI HAYYUTHCS BOCIPHHIMATH
cBeieHUs, (PUKCHpPOBaTh WHPOPMANMIO B BHAE 3amHcedl B TeTpaasx, paboTaTe C NHCEMEHHBIMH TEKCTaMH,
CaMOCTOSITENIFHO H3BJIEKas W3 HHUX IIOJIE3HBIE CBEACHHSA HW OQOpMILII WX B BHJIE TE3UCOB, KOHCIIEKTOB,
CHCTEMaTH3UpOBaTh MHPOPMAIMIO B BHJE 3allOJHEHUs TaOIMI, COCTaBICHUS cXeM. Ba)KHO Hay4dWTBCS BBLACIATH
TJIaBHbIE MBICJIM B MMCBMEHHOM TEKCTE; aHAIM3UPOBATh SBJICHUS; ONPENEIATh CBOIO MO3UIMIO K MOJYYECHHBIM Ha
3aHATHAX CBEACHHSIM, YETKO (GOPMYIIMPOBATh €€; apIyMEHTUPOBATh CBOIO TOYKY 3PEHHUs: BBHICKA3bIBaTh OLCHOYHBIC
CYXKJICHHUS; OCYIIECTBIATH caMoaHanu3. HeoOXoauMo y4HThCS BiageTh YCTHOM M HHCBMEHHOH peuyblo; BECTH
JIMaJIoT; y4acTBOBATh B IUCKYCCHH; PACKPBIBATh COJECPIKaHHE U3y4aeMOl POOIeMBbl; BEICTYNATh C COOOMCHUSIMA U
JIOKJIaJIaMHU.
CamocrosiTenbHas paboTa HalpaBjeHa Ha PEIICHNE CISAYIOMNX 3a1aq:
- BEINIOJTHEHHUE 33aJaHUH HAYIHOTO PYKOBOIHUTEISI COTIIACHO WHANBUAYAIEHOMY IIJIaHY;
- 00paboTKa IKCIIEPUMEHTAIBHBIX PE3yIbTATOB;
- MPOBEACHUE PacUETHBHIX PadoT;
- HaIMCaHHe 0TYEeTa, ero KOMIOHOBKA U 0(hopMIIeHHE;
- KOHCYJIBTAI[UH C HAYIHBIM PYKOBOIHUTEIIEM;
- paboTa ¢ yueOHOH M Hay4HOH JuTeparypoi, pedepaTrBHas paboTa ¢ HAyYHBIMH ITyOJIMKALUSMH ;
- oopMIICHHE PE3YIIbTATOB UCCICIOBAHUS B (pOopMe MyOIMKaIuii, 0pOpMIICHHE MyOIMKAIUN B IEYaTh.
Texymuii KOHTPOJIb MpeayCMaTPUBAET:
- KOHTpOJIb 32 BBIINIOJIHCHUEM HMHIMBUAYaJbHOTO IJIaHA, BKIIOYAIOUIEr0 MH(OPMALHMIO, MOJYYEHHYIO B Ipolecce
Hay4YHO-HCCIIEI0BATENILCKON pabOoThI, @ TAKXKE B PE3YJIbTATe SKCHEPHMEHTAIBHOTO HCCIIEA0BAHUS, TEOPETHYECKUX
pacu€ToB, MOACTHPOBAHUS, TUTEPATYPHOTO UCCIACIOBAHUSI H T. 1.,
- KOHTPOJITb 32 MIOATOTOBKOH COOTBETCTBYIOIINX Pa3/ICiOB OITYETA.
HTOTOBEIi KOHTPOIH MPOBOAUTCS HA OCHOBAaHUH:
- aKTyaJIbHOCTH TEMATHUKH UCCIICTOBAHHUS;
- TIOJHOTBHI PAcCKPBITHS 3a/1a4 HMCCICJOBAaHUS, a TaKKe 3HAHWS NPHHIOUNOB (PYHKIIMOHUPOBAHUS W3MEPHUTEIHBHOM
TEXHUKH, IPAMEHAEMON Ha PaKTHKE;
- BIIQJICHUS HAyYHOU MH(OpPMAIHEH TI0 TEMaTHKE HCCIICJOBAHUS;
- MyOJIMKAIMA TT0 TEMaTUKE UCCIIECIOBAHMS,
- OT3bIBa HAYYHOTO PYKOBOAUTEIISL.

B pamxax naHHOI pabOThI TPOU3BOAUTCS:
- aHaJIM3 CYLIECTBYIOIIUX METOIMK UCCIIE0BAHMUS 110 BEIOPAHHOMY HAlpaBJICHUIO;
- aHAJIK3 0COOEHHOCTEH TPeOOBaHUS K SKCIICPUMEHTAIBHOM padoTe;
- aHaiu3 TPUOOPHON 0a3pl M BO3MOXKHOCTEH MpeAnpusThs (JabopaTopui) MO HCCICAOBAHHIO Pa3HOOOPa3HBIX
00BEKTOB (IPOIYKIMH, CHIPBS, OKPYKAIOMIEH CPellbl, OTXOOB, IIPOYKTOB MUTAHUS, TUTHEBOW M TPUPOTHON BOJBI
¥ Ip.);
- aHamu3 OCOOCHHOCTEHW COIPOBOTUTENBHON IOKYMCHTAIlMH, OOCCIIEYeHHE JOCTOBEPHOCTH pPE3YJIbTaTOB
HCCIICTIOBaHHUS,
- HAITHCaHUE SKCIIEPUMEHTAIBHOM YacTH OTYeTA.

Joxyax npeacTaBiseT coboil yctHyto hopmy coobiienust uadopmarn. OH UCIONIB3YETCS B By3€ HA CEMUHAPCKUX
3aHSATHSAX U HA HAYYHBIX CTYACHUECKHX KOH(EpeHIHsX.

IlonroToBka mOKIaAa OCYIIECTBISIETCS B JBa ATana: HaNMCaHHE IHCBMEHHOTO TEKCTa HA 3aJaHHYI0 TeMy U
MOJTOTOBKA YCTHOTO BBICTYIUICHHUS IIepe]] ayAHTOPHCH CIyImaTeled ¢ OCBEIIEHHEeM 3TOH TeMbl. [IMChMEHHBIH
Joknax opopmisiercs Kak pedepar.

[Ipu pabote Hag MOKIAAOM CIEIyeT YIECTh HEKOTOPBIE CIICII(IISCKIEe 0COOCHHOCTH:

e (OO0beM JoKITaga JOKEH COTIACOBBIBATHCS CO BPEMEHEM, OTBEICHHBIM IS BBICTYTIICHUS.

e Ilpum BeIOOpEe TEMBI HYXHO YyYUTHIBATH HE TOJBKO COOCTBCHHBIE WHTEPECHl, HO U HMHTEPECHI
MOTEHIMAIBHBIX ciymateneil. Bame coolrieHne HeoOX0IMMO COTIIACOBBIBATh C YPOBHEM 3HAHHN M TOTPEeOHOCTEH
My OIHKH.

[ToaroTOBICHHBIA TEKCT MOKJIAAa JTOJDKEH XOPOIIO BOCHPUHHMATHECS Ha ciayX. Jlake ecnm oTOOpaHHBIH
BaMH MaTepuan CJIO0XeH W HEOJAHO3HAYeH, TOBOPUTH JKENATEJIFHO IPOCTO U SICHO, HE Ieperpyxas pedb
HAyKOOOpa3HBIMU 000pOTaMHU 1 CIETIM(PUUESCKUMH TEPMHUHAMH.
Crnenyer OTMETHTh, YTO WHOTJAA TIPENojaBaTeNlb HE TpeOyeT OT CTyISHTOB MUCHMEHHOTO BapHaHTa IOKJIana U
OLICHMBAET MX pabOTy MCKIIOYHMTENIFHO MO YCTHOMY BBICTYIUICHHIO. HO 3HauMTeNbHO Yalle MUCbMEHHBIH JOKIaM
MpOBEpsIETCS U €ro KauyeCcTBO TaKk)Ke OlleHUBaeTcs B OajutaXx. BHe 3aBHCHMOCTH OT TOTO, HY>KHO WIIM HE HY>KHO OyneT
CaBaTh Ha MPOBEPKY TEKCT OYAYILETro BHICTYIICHUS, COBETYEM HE OTKA3bIBaThCS OT MUCHMEHHOW 3aITHCH JOKIaja.
3T0 OMOXKET M30eXKaTh MHOTHX OLIMOOK, KOTOPBIE CIy9YalOTCsl BO BpeMsl YCTHOH MMIIPOBH3AIMU: OTKJIIOHEHHE OT
TEMbl, HapyLIEHUs JIOTHYECKOH I10CIIe0BaTeIbHOCTH, HeOpexxHoe oOpallleHHe C IMTaTaMu, 3J0YyNoTpebieHue
JeTaqsiMH W T.1. ECIM BBl XOpPOIIO BIIAJICETC HABBHIKAMHM CBOOOJHOW pedd M 00JaJaeTe BBICOKOH KYIbTYpOi
MBIIUICHHS, TO 3aMEHUTE NMHCHMEHHBIM JTOKJIQJ COCTaBICHHEM Te3ucHOro miaHa. C ero moMomsio 3adukcupyiire



OCHOBHBIC MBICIII W HIEH, BBICTPOWTE JIOTMKY IIOBECTBOBAaHUs, OTOEpHTE SpPKUE W TOYHBIC IPUMEDHI,
copMynHupy#Te BHIBOBL
IIpy NOATOTOBKE K YCTHOMY BBICTYIUICHHIO BOSBMHTE Ha BOOPYKEHHE HEKOTOPHIC COBETHI:

e Jly4mnii BapuaHT BBICTYIUICHUS Hepex ayIUTOpHEl — 3TO CBOOOIHAS pedb, HE OCIOKHEHHAs YTCHHEM
TekcTa. Ho ecnit y Bac He BEIpaboTaHO yMEHHE 00IIATHCS ¢ MyOInKoit 6e3 OyMaKku, TO HE IBITAWTECH CENaTh ITO
cpasy, 6e3 noaroroBku. OCBauBaTh ATOT OIBIT HY)KHO IOCTEIIEHHO, OT JOKJIAJa K JOK/Iaay yBEIHYHBas 00bEeM pedn
0e3 3arysiIbIBaHKs B TEKCT.

e Eciy BBl HAMEpEHBI CYMTBIBATH JIOKJIAJ] C 3aTOTOBJICHHBIX MIMCHbMEHHBIX 3alMCel, TO mocTapaiTech, YTOObI
YTeHHE OBLIO «XYZOKECTBEHHBIM»: 00O3Ha4aiTe May3od JOTHYECKHE IEepexo]bl OT YacTH K YacCTH, BBIACISHTE
MHTOHAIIMOHHO 0C000 Ba)KHBIE MBICIIH ¥ apIYMEHTBI, BApbUPYHTE TEMIT peUH.

Yuras 10KIaa, HE TOPONHUTECH, JAENaiiTe 3TO KaK MOXHO CIOKOiHee. [IoMHUTE, 4TO CKOPOCTh MPOM3HOLICHUS
TEKCTa Iepe CIIyLIaTeNIIMH BCeT/1a I0JbKHA OBITh 0oJiee MeJUICHHOW, YeM CKOPOCTh Balllel IIOBCEAHEBHOM PEeYH.
CBepbTe MMCEMEHHBIH TEKCT ¢ XPOHOMETPOM, IS 3TOTO IPOYUTANTE €ro HECKOJIBKO pa3 ¢ CeKYHIOMEPOM B pyKax.
B cirydae, eciii TOKJIax OKa)KeTcs CIUIIKOM JUTMHHBIM HJIIM KOPOTKHM, IIPOBEAUTE €0 PeKOHCTpYKuuio. OmHAKo
BMECTE C COKpAIICHUSIMH HJIM JOIOJHEHHUSAMH He «IoTepsiite» TeMy. He mopmaBaiiTech MCKYLIEHHIO paccKa3aTb
BCE, YTO 3HAETE — ITOJHO ¥ HOAPOOHO.

Obparure BHHUMaHWEe Ha TeMOp W cumiy Bamero roisoca. OueHb Ba)KHO, YTOOBI Bac OBIJIO CIBIIITHO B CaMbIX
OTAAJEHHBIX YacTSIX ayAWTOPUH, W TPU 3TOM BBl HE «IJIYLIWIN» BOJU3M BAac HAaXOISLIMXCS CIIylIaTeneil.
Bapbupyiite TeMOp peun, OH IpUIACT el BBIPA3UTEIBHOCTD U IIOMOXKET U30€KaTh MOHOTOHHOCTH.

Crenute 3a CBOMMHU XKecTaMM. Upe3MepHas >KECTHKYJALMA OTBIECKAeT OT COJCp)KaHUS AOKIana, a IOJIHOE ee
OTCYTCTBHE CHMKAET ACHCTBEHHYIO CUIy BhICTymJIeHHs. IlocTapaiiteck n30aBUTHCS OT XKECTOB, JEMOHCTPUPYIOLTUX
Ballle BOJHEHHUE (KOTAa KPYTATCS PY4YKH, TEPEOSITCS MYyTOBHIIBI, 3a1aMbIBAIOTCS Maiblbl). MCIOMb3yHTe MKECThI —
BbIPA3UTEJIbHBIC, OTTUCATCIIbHBIC, TOAPAXKATECIBbHBIC, YKA3YIOIIUE — IJId MTOJTHOTHI IEPCAavu Balllux MBICTICH.
YcraHOBUTE 3pUTENBHBIA KOHTAKT ¢ ayauTopueil. He cTouT Bce BpeMs cMOTpPETh B OKHO, ONYCKAaTh IJa3a WIIH
cocpenoTaunBaThess Ha Tekcre. CrapaidTech 3pHTEIBHO OOIIATHCS CO BCEMH CIYIIATENSMH, NEPEBOMS B3I OT
ofHUX K ApyruM. He oOpamuaiite BHHMaHHE Ha ONO3JABIIMX W HE IpepbhIBacTe CBOM HOKian 3amedaHusmu. Ho
BMECTE C TeM CJICIUTE 3a peakuueld MyONIHMKH Ha Ballle BBICTYIUICHHE (0JO0OpEHHE, YCTalloCTh, HHTEpEC, CKYKY) U
€CJIM CMOXKETEe, BHOCHTE KOPPEKTHBBI B peUb C [EIIbI0 MTOBBIIICHHS HHTEPECa K €ro COJCPIKaHUIO.

OTBeyaTh Ha BONPOCHI B KOHIIE BBICTYIUICHHMS HaJ0 KPaTKO, YETKO M YBEPEHHO, 0e3 JIMIIHHUX MOIpOoOHOCTEH H
noBTopoB. Ilocrapaiitecs npeayranaTte BO3MOKHBIE BOIIPOCH! CBOUX CIIyIIATEIeH U MOANOTOBUTBLCS K HUM 3apaHee.
Ho ecnm cimyunTcs, 4yTO BBl HE 3HaeTe OTBETa HAa 3aJaHHBIA BaM BONPOC, He OOiTeCh B 3TOM MpH3HATHCA. JTO
3HAYUTCJIBHO JIYy4YlIC, YEM OTBCYATH HC IO CYHICCTBY WJIN OTINYYMUBATHCA.

[IpoBenuTe reHepanbHYH0 PEHETHIUIO CBOETO JOKIaja Mepe] OPY3bsMU WX OJNU3KUMH. DTO IOMOXET 3apaHee
BBISIBUTh HEKOTOPBIE HEIOCTAaTKU — CTHJIMCTHYECKH cllabble MecTa, TpPyJHOIPOM3HOCHMBIE clioBa M (pasbl,
3aTSHYTHIC BO BPEMEHH 4YacTH ¥ T.A. [IpoaHanu3upyiiTe CBOIO DMKIMIO, HHTOHAIMY, jXecThl. CrenaiTe Tak, 9ToObI
OHH TIOMOTaJIH, 8 He MEIIaJIH YCIEITHO NPEICTABUTh IIyOINKH NOATOTOBICHHBIA BAMH JOKIA]L.

IIpe3enTamusi — COBpPEeMEHHBIH CHOCOO YCTHOTO WM IHUCHBMEHHOTO TIPEICTAaBICHUS HWHOOpMAIMH C
UCIIOJIE30BaHUEM MYJIbTUMEIUHHBIX TEXHOJIOTHA.
CymecTByeT HECKOIBKO BAPHAHTOB MPE3CHTAIHA.

e [IpeseHTanus c BRICTYIUICHHEM JOKIAIUHKa

e [Ipe3eHTanys ¢ KOMMEHTAPUSIMH JOKJIa{IUKA
IIpe3eHTanusa Al CaMOCTOSATENBFHOTO NPOCMOTPA, KOTOpas MOXET JAEMOHCTPHUPOBATHCS Iepel ayAauTopuei Oe3
y4acTHs JOKJIaIIHKa.
ITonroToBka mpe3eHTalNy BKIIOYAET B ce0s1 HECKOJIBKO 3TaIlOB:
1. [InanupoBaHue Npe3eHTaAUU
OT OTBETOB Ha 3TH BOIIPOCHI OY/IET 3aBUCETh BCE MOCTPOCHHE MPE3CHTAIHU:

® KaKOBO IMpeTHA3HAYCHHWE W CMBICH MPE3CHTAINH (IEMOHCTPANUs Pe3yIbTaTOB HAYYHOW pabOTHI, 3aluTa
JTUTUIOMHOTO TIPOEKTA U T.1.);

® Kakyio poiib OyIeT BBIIOJHATH MPE3CHTAlHs B XOJE BBICTYIUICHHUS (COMPOBOXKICHHE MOKIANa WU €ro
WJLTIOCTPAIIHS);
KaKoBa IIeJIb ITpe3eHTanu (MHGOpMUpOBaHHE, YOKACHHE W aHATN3);
Ha Kakoe BpeMsl pacCuMTaHa npe3eHTanus (KOpoTkoe - 5-10 MUHYT UITH MPOOIDKUTENbHOE - 15-20 MUHYT);
KaKoB pa3Mep M COCTaB 3pureibckoil aymutopuu (10-15 uwenoBexk mim 80-100; mpermomaBatenu, CTYACHTHI WM
CMEIIIeHHAS ayTUTOPHS).
2. CTpyKTypHupOBaHUE HH(POPMAIHN

® B IIPE3CHTALMH He T0JDKHA ObITh MeHee 10 craioB, a odmiee UX KoJmuecTBO npesbimath 20 - 25.

® OCHOBHBIMH NPHUHLIMIIAMH TP COCTAaBJICHWH INPE3CHTAlMU JIOJDKHBI OBITH SICHOCTH, HAIJISIIHOCTD,
JIOTUYHOCTh U 3alIOMUHAEMOCTb;
NIpe3eHTalMs JIOJDKHA WMETh CIEHApHi N YeTKYI0 CTPYKTYpYy, B KOTOpOH OyZyT OTpaKeHbl BCE NPUYMHHO-
CJIEZICTBEHHBIE CBS3H,
paboTa Hajx Mpe3eHTaIeld HaurHAETC s MOCTe TIIATEIbHOr0 00IyMBIBAHNS U HAIIMCAHHS TEKCTa JOKIaza, KOTOPHIi
HE00X0IMMO pa30UTh Ha PparMeHTHl 1 0003HAYUTH CBA3aHHBIE C KAYKABIM U3 HUX 3a/1a49H U ICHCTBHS;



MIEPBBIH IIar — 3TO ONPEENICHNE TJIAaBHOHM UAEH, BOKPYT KOTOPOH OyIeT CTPOUTHCS MPE3eHTALHS;
4acTh MH(OPMAIMM MOXXHO IIEPEBECTH B [Ba THIIA HAIAJHBIX IOCOOMH: TEKCTOBBIE, KOTOPBIE IOMOTYT
CIIyIIaTeNsAM CICAUTH 32 XOJOM Pa3BEPTHIBAHMA apTyMEHTOB M TpaduuecKue, KOTOpbIe WITIOCTPUPYIOT IJIaBHBIC
IIYHKTHI BEICTYIUICHHS M CO3JAI0T 3MOLMOHAIIbHBIE 00pas3hl.
CIOKETBI TIPE3CHTAlMM MOTYT DPAa3bsCHATh WIM WJUIIOCTPUPOBATH OCHOBHBIC IIOJIOKEHUS MOKJIAJa B CaMbIX
pa3HOOOpa3HBIX BapHaHTaX.
OueHp Ba)XHO HAWTH NPaBUIIBHBIN OanaHC MEXIy PEeUblo JOKJIATIHKA ¥ COMPOBOXKIAIOMIMMH €€ MYJIbTUMETUHHBIMU
JJIEMEHTaMH.

st aToro nenecoodpasHo:
OTIPEETINTh, YTO OYAET NPEICTABICHO HA KaXJOM ciaiize, 4To OyAeT B 3TO BpPeMs TOBOPUTHCS, KaK OyAeT clenaH
Hepexo/1 K CIIeAyIoLIeMy clainy;
camble Ba)XXHBIE MJIEW U MBICIH OTPa3UTh U Ha ClaiilaXx U IPOU3HECTH CIOBAMH, TOT/Ia KaK BTOPOCTENIEHHBIE — JINOO
CIIOBaMHu, JTMOO Ha crlaiigax;
nHpopmanuio Ha ciaiiax NMpeicTaBUTh B BHIE TE3WCOB — OHHM CONPOBOKAAIOT MOAPOOHOE HM3II0XKEHHE MbICICH
BBICTYIAIOIIETO, & HE HA000POT;
JUISL Pa3bsCHEHHS IIOJIOKCHUI MOK/IaAa WCIONB30BAaTh pa3HbIE BHIBI CIANIOB: C TEKCTOM, ¢ Tabnumamm, C
JriarpaMMaMH;
nro0ast pe3eHTaIys J0JKHA UMETh COOCTBEHHYIO JIpaMaTypruio, B KOTOPOH €CTh:
«3aBsi3Kay - MpoOy’KAeHHE HHTEpeca ayIMTOPUH K TeMe COOOIIEeHUs! (SIPKUI HArJIAHBINA IPUMED);
«pa3BHUTHE» - IEMOHCTPAILMs OCHOBHOI HH(OpPMAIIMHU B JIOTUUECKOH MOCIIE0BATEIbHOCTH (YepeloBaHHEe TEKCTOBBIX
U rpayYecKuX cllaiios);
«KYJIBMHUHAIMS» - TPEACTAaBJICHWE CaMOr0 TJIABHOTO, HOBOTO, HEOXKHJIAHHOTO (3MOLMOHAJIBHBIA PEYEeBOH WM
WIUTIOCTPaTHBHBIN 00pa3);

«pa3Bsi3Ka» - GOPMYIHPOBAHNE BHIBOAOB MM IPAKTUUECKUX PEKOMEHIANH (BUACOPSN).
3. OdopmiteHIE TIPE3eHTAINN
OdopmireHre Npe3eHTanny BKIIOYAET B ce0s CleIyonyto 00s3aTenbHy0 HHYOpMaLHio:
TuTynabHBIN THUCT
- IPEACTABIISIET TEMY JIOKJIa/Ia ¥ MM aBTOpa (MIJI aBTOPOB);
- Ha 3alluTe KypCOBOW WIIM TUIJIOMHOHW PabOThl yKa3bIBaeT (AMUIIUIO M MHUIMAIBI HAYYHOTO PYKOBOAMTEIS WM
OpraHH3aI1;
- Ha KoH(epeHIMsAX 0003HaUaeT IaTy U Ha3BaHHE KOH(PEPEHIIUH.
IInan BeICTYIIICHUS
- (hopMyIUpyeT OCHOBHOE cofiepkaHue nokiana (3-4 myHKra);
- (hukcHpyeT NOPAJOK M3JI0KESHUS] HHPOPMAIINY;
ConeprkaHue Pe3eHTALNH
- BKIIFOYAaeT TEKCTOBYIO M Irpadudeckyro nHpopmanuio;
- WITFOCTPUPYET OCHOBHBIE ITYHKTHI COOOIICHHMST;
- MOXET NPECTaBIATh CAMOCTOSTENLHBIN BapHaHT JOKIIA/a;
3aBeplueHue
- 00001aeT, MOJBOANT UTOTH, CYMMHUPYET HH(POPMAIIHIO;
- MOYKET BKJIOYATh CHHCOK JUTEPATYPHI K TOKIIALY;
- COJICPKUT CJIOBA OJIaroJapHOCTH ayJUTOPHH.
4. ln3aifH npe3eHTaunun

TekcToBOE OOpMIICHHE

e He crouT 3amoyHsATh Ciaii/i CIAMIIKOM OOJIbIIUM 00BEeMOM MH(pOPMAIMHU - JY4IIe BCEro 3allOMHHAIOTCS HE
Oonee 3-x (haKkTOB, BBIBOJIOB, OTIPE/ICIICHUI.
OnTuManbpHOE YHCIO CTPOK Ha craiige — 6 -11.
Kopotkune ¢pa3sl 3armoMuHaoTcs BU3yalbHO Jydine. [TyHKTBI nepeyHel He JOJDKHBI NMPEBBIIIATh BYX CTPOK Ha
ppasy.
Hawub6onbmas 3¢ exkTHBHOCT T0CTHraeTCst TOr1a, KOTa KIIFOUEBbIE ITyHKTHI 0TOOPa)KAIOTCSI 110 OTHOMY Ha KaXJIOM
OTZAEIBEHOM claize
Ecim TeKCT COCTOMT M3 HECKOJIbKUX ab3aleB, TO HEOOXOJMMO YCTAaHOBHTH KPac-HYIO CTPOKY W MHTEPBAI MEXIY
ab3aramu.
KitroueBsle cioBa B HHGOPMAIIMOHHOM OJIOKE BBIACIISAIOTCS [IBETOM, MIPU(PTOM HIIH KOMIIO3HIIMOHHO.
WHdopManuio npeanouTHTeIbHee pacioiaraTb TOpH30HTAIBHO, HaH0O0JIee BAKHYIO - B LIEHTPE DKpaHa.
He cienyer 310ynoTpe0iaaTh OOJIBLUIMM KOJIMYECTBOM IIPEAJIOrOB, HAPEUHid, PUIIAraTesIbHbIX, BBOJHBIX CIIOB.
udpoBbie MaTepuasl Jydllle MPeICTaBUTh B BUE Ipa)KOB U AWArpaMM — TaOJIHIBI ¢ HU(PPOBEIMU JaHHBIMH HA
cIaiizie BOCIPUHUMAIOTCS TUI0XO.
Heo6xoaumo o0OpaTuTh BHMMaHHWE Ha TIPaMOTHOCTh HamucaHusl Tekcta. OIMOKM BO BECh SKpaH HPOU3BOJIAT
HENIPUSATHOE BIleYaTiIeHUEe

HIpudrosoe opopmieHne
HIpudTer 6e3 3aceuek (Arial, Tahoma, Verdana) untarorcs nerdye, yeM rpotecku. Henb3si cMelIMBaTh pa3in4HbIe
THUIIBI LIPU(TOB B OJHON MPE3CHTALMH.



[IpudToBoil KOHTpAcT MOXXKHO CO3[4aTh IOCPEACTBOM pa3Mepa MpH(Ta, €ro TONIIUHBI, HadyepTaHUs, (HOPMBI,
HAIpaBJICHUsS U LIBETA;
Jliist 3arosioBka rogutcs pasmep mpudra 24-54 myHKTa, a It TeKeTa - 18-36 myHKTOB.
Kypcus, momdepkuBaHue, >KUPHBIH IIPUQT HCIONB3YIOTCS OTPAHMYECHHO, TOJBKO JUI CMBICIOBOTO BBIJCICHUS
(hparMeHTOB TEKCTA.
J171s1 OCHOBHOTO TEKCTa HE PEKOMEHAYIOTCS TPOTIHCHBIE OYKBBI.

L[BeToBOE odopmiieHHE
Ha onHoM crnaiine He ucnonb3yercst onee Tpex HBETOB: (JOH, 3ar0JIOBOK, TEKCT.
I[Bet mpudTa u uBeT hoHa NOHKHBI KOHTPACTHPOBATH — TEKCT JIOJDKEH XOPOLIO YUTAThCs, HO HE pe3aTh Iiasa.
s pona npeanouTuTenpHee X0JI0AHBIE TOHA.
CyliecTBYIOT He coyeTaeMble KOMOMHANWK 1BeTOB. OO 3TOM MOXKHO Y3HATh B CIIELIMANIBHOI JIUTEpaType.
UYepHEIi IBET IMeEET HETaTUBHBIN (MpayHbIil) HOATEeKCT. benslii Ha YepHOM YHTaeTCs III0XO.
Ecnm npe3enTanns 6onbiuas, TO €CTh CMBICT pa3/esuTh €€ Ha YacTH C TOMOINBIO 1[BETa — PA3HBIN LBET CIIOCOOEH
co37aBaTh pa3HbIil SMOIIMOHATIbHBIN HACTPOM.
Henp3s BE1OHpaTh GOH, KOTOPHIN COACPIKUT AKTHBHBIH PHCYHOK.

KomnozummonHoe odopmienne
Crenyer coOmonarh enuHbli cTiib odopmiieHnsi. OH MOXKET BKIIIOYATh ONpeJesieHHbId mpudT (rapHUTYpa |
1BeT), (oH 1BeTa WM (HOHOBBIA PUCYHOK, IEKOPATHBHBIN 3JIEMEHT HEOOJIBILIOTO pa3Mepa U T.J.
He npuemiemsl cTuim, KoTopbie OyIyT OTBJIEKATh OT MPE3EHTALNH.
KpynHble 00BEKThI B KOMIIO3UIIHA CMOTPSITCSI HEBAXKHO.
BcmomoratensHas uHpOpManus (yIpaBisSIONHe KHOMKH) HE JODKHA Mpeo0sanaTh HajJ OCHOBHOHM (TEKCTOM u
WJLTIOCTpAIei).
Jlns1 cepbe3Hoit Mpe3eHTay 0TONparoTCs Ma0I0HbI, BHIIOIHEHHBIE B IETIOBOM CTHUIIE.

AHMManuoHHOE 0(OpMIICHHE
OcHOBHasi poNb AHUMALMM — JO3MPOBAaHMSA HWHGOpPMAIMU. AYIAWTOPHS, KaK IPaBHUIO, JydIle BOCIPHHHUMACT
nH(pOpMALUIO MOPIHAMH, HEOONBIINMH 3pUTEIBHBIMU (pparMeHTaMu.
AHMManus UCIOIb3YeTCs ISl IPUBIICYCHUS] BHUMAHUS WIIN JIEMOHCTPAIMHU Pa3BUTHsI KAaKOT0-THO0 Ipo1iecca
He crout 310ynoTpebnsaTh aHUMAaMOHHBIMU 3 dekTamMu, KOTOpbIE OTBIEKAIOT OT COAEPKAHUS WIH YTOMIISIOT
rjia3a YuTaoulero.
OCo0OeHHO HEeXeJlaTeIbHO YacTOe MCIOJIb30BAaHWE TAKUX aHUMAlMOHHBIX 3((EKTOB KaK BbLIET, BpalleHHEe, BOJIHA,
MOOYKBEHHOE MOSBIICHHE TEKCTA.

3ByKoBOE 0(hOpMIICHHUE
My3bIKanbHOE CONPOBOK/ACHHE NPU3BAHO OTPAa3UTh CYTh WM IOJYEPKHYTh OCOOCHHOCTH TEMBI Claiiia Wi BCei
MPE3CHTAINH, CO3aTh ONPEICIICHHBIN SMOLMOHATIBHBIA HACTPOH.
My3BIKy 1enecoo0pa3zHo BKJIIOYATH TOT/A, KOT/AA IPE3eHTanus HAET 0e3 CJIOBECHOTO COMPOBOXKICHUS.
3BYKOBOE COIPOBOKACHHE HCIIOIB3YETCSl TOJIBKO 10 HEOOXOAMMOCTH, TOCKOJIBKY Aaxke ()OHOBAs THXass MY3bIKa
CO3/J1aeT M3HMIIHNH IyM W MEIIAeT BOCHPHITHIO COJICPIKAHHS.
Heo6xoaumo BbIOpaTh ONTHMAaJbHYIO TPOMKOCTH, YTOOBI 3BYK OBUI CHBIIIAH BCEM CIyIIaTelIeM, HO He ObuI
OrTYIIHUTCIbHBIM.

I'pacduueckoe opopmieHue
Pucynku, ¢ortorpaduu, quarpaMMbl IpU3BaHbI JOIOJHUTH TEKCTOBYIO MH(oOpManuio wiM nepenatb e€ B Ooiee
HarJsiAHOM BUJC.
Henp3s MpEACTABJIATL PUCYHKU U q)OTO TIJIOXOT'0 Ka4eCTBA UJIM C UCKAKECHHBIMU IIPOTIOPIUAMU.
KenatensHo, 4TOOBI N300paXKeHHUE OBLIIO HE CTOIBKO (POHOM, CKOJIBKO MJUTIOCTPAIUCH, PABHOMN MO CMBICIY CaMOMY
TEKCTY, 9TOOBI TIOMOYb [TO-HOBOMY HOHSTBH M PACKPBITh €T0.
Crenyer m3beratb HEKOPPEKTHBIX WIIIIOCTPAIMH, KOTOPhIE HENMPABWJIBHO WJIM JBYCMBICIEHHO OTPa)KaroT CMBICI
HHPOPMALIIH.
Heo6xoaumo 1mo3a00THTBCSI O PaBHOMEPHOM M palMOHAIBHOM HCIOJIB30BAHWH TPOCTPAHCTBA Ha CIaize: ecin
TEKCT NEpBUYECH, TO TEKCTOBOH ()parMEHT pa3MeEIaeTcsl B JIEBOM BEPXHEM YIIIy, a TpadUuecKuil pUCYHOK BHHU3Y
crpaBa ¥ Ha000POT.
I/IHJ'IIOCTpaHPIPI PEKOMCHAYETCA COIPOBOXKIATE IMOACHUTCIBHBIM TEKCTOM. HO}IHI/ICI/I K KapTUHKaM JIy4dlIc
BBINTOJIHATH COOKY MIIM CHU3Y, €CIIH 3TO TOJIBKO HE HA3BaHME CaMOro Ciaiaa.
Ecmu rpadnyeckoe n300pakeHue HCIONB3yeTCs B KadyecTBe ()OHA, TO TEKCT Ha 3TOM (OHE JOHKEH OBITH XOPOIIO
YUTaCM.

Tabnuup! u cxemsl
He crout BCTaBiATH B Npe3eHTAIMIO OOJIBINNE TaOJIUIBI — OHM TPYIHBI JJIsl BocHpusiTHs. Jlydiie 3aMeHHTb UX
rpaduKaMy, HOCTPOSHHBIMHI HA OCHOBE 3TUX TAOJIHII.
Ecnm Bce ke TabnMiyy mokasarh HaJlo, TO CIEAYET OCTaBHTh KaK MOJKHO MEHBIIE CTPOK M CTOJIOIOB, OTOOpaB H
Pa3MEeCTHB TOJILKO CaMble BayKHbIE JaHHBIE.
[Ipu ucrop30BaHNH CXEM Ha Cllaiiiax He0OXOIMMO BBIPOBHSTD PSA/IbI OJIOKOB CXEMBI, PACCTOSIHUE MEXKAY OJIOKaMHu,
JI00ABUTH COCIMHUTENFHBIE CXEMBI P MTOMOIIY HHCTPYMEHTOB ABTO(HUTYD,



IIpu co3zmaHum cXeM HYXXHO YYUTHIBATH CBSI3b MEXKIY COCTAaBHBIMHU YAaCTSAMHU CXEMBI: €CIIM OHU PaBHO3HAYHBI, TO
3aTOTHAIOTCS OJHUM IIPUPTOM, (OHOM M TEKCTOM, €CIIM €CTh MEPBOCTEIIEHHAs MHPOPMAITHUs, TO OHA BBIIEISCTCS
0COOBIM CITOCOOOM C TIOMOTIIBIO OPTaHU3AIIMOHHBIX THATPAMM.

Aynuo u Buneo odopmieHne
Buneo, kuHO M Tene MaTepuanbl MOTYT OBITh WCIOJB30BAHBI NOJTHOCTBIO WK (pparMeHTapHO B 3aBUCHMOCTH OT
Lenen, KOTOpble NPecIeNyOTCS.
IIponomkuTenbHOCTh (hHITbMa HE JIOJDKHA MPEBHIaTh 15-25 MuHyT, a pparmenTa — 4-6 MUHYT.
Henb3s ucnonb3oBath JBa (QibMa Ha OJHOM MEPOIPUSATHH, HO MOKAa3aTh (PParMEHTH U3 IBYX (DUIBMOB BIIOJTHE
BO3MOKHO.

H3yyenne HopMAaTHBHBIX akToB. OCHOBOW Ui M3ydeHHMsl JIOOOTO aKTa SIBISIETCS TEKCT, IIO3TOMY B IEPBYIO
odepeib He0OXOMMO HAWTH TEKCT COOTBETCTBYIOLIETO aKTa.

[Nocnenyromast paboTy ¢ TEKCTOM MOKHO Pa3/eIUTh Ha HECKOJIBKO 3TaIloB.

VYcTaHOBIIEHHE NOUIMHHOCTH HOPM COOTBETCTBYIOIETO akTa. B mepByro ouepenb HPOBEpKa MOIMHHOCTH
OCYIIECTBIISICTCS. HA OCHOBE IPOBEPKH JaHHBIX 00 MCTOYHHUKE OITyOJIMKOBAaHHS M3y4aeMOTO aKTa, IIOCKOJIBKY (akT
MOMEIIEHHUS] HOPMBI B O()MIIMAIFHOM M3aHUH SBIISETCS TapaHTUEH €€ TOIIHHHOCTH.

Cormacao ct. 2 @3 PD or 14.06.94 r. «O mopsake OmMyOIMKOBaHUS W BCTYIUIGHHS B CIUTYy (elepaiabHBIX
KOHCTHTYLIMOHHBIX 3aKOHOB, (pezepajibHBIX 3aKOHOB, akToB nanar ®denepansHoro CoOpaHus» AaTON MPUHATHS
(henepanbHOTO 3aKOHA CYUTAETCS JIeHb NPUHATHS ero ['ocynapcTBeHHOI JlyMoil B OKOHYATEIbHON peIaKIiH.

B cootBercTBUM cO CT. 6 3TOrO 3aKOHa (henepaibHble KOHCTUTYLIMOHHBIE 3aKOHBI, (eJiepalibHbIe 3aKOHbI BCTYIIAIOT
B CWJIy OJHOBpEMEHHO Ha Bceil Tepputopuu Poccuiickoit ®@eaepanun mo ucredyeHuu 10 gHEH ¢ MOMEHTa HX
ounmanbHOro OMyOIMKOBAaHMS, €CITM CAMHUM 3aKOHOM HE YCTaHOBJICH JPYTOM MOPSIIOK.

K o¢uunanbHoil nyOiMKanuy 3aKOHOAATENb NPEAbIBISET TpeOOBaHMs: 1) MOJHOTA IMyOJIMKYeMOTO TEKCTa; 2)
KaJICHIApHO TiepBasi MyOnuKanust (B TeUeHWe 7 JHEH co JHS WX HOAINMCAHHS NPE3UACHTOM); 3) clenuaibHbIC
nedaTHble opraHbl («Poccuiickas razera», «CobpaHue 3akoHOHaTenbecTBa Poccuiickoit @enepanuiy) WM HHTEPHET
pecypc «OpunuanbHbIi HHTEPHET-TIOPTAN IPaBOBOW HH(opMarmmy (WWW.Pravo.gov.ru)

B cootBerctBuu ¢ Ykazom Ilpesunenra PO ot 23.05.1996 1. «O mopsiake omyONMKOBaHHUSA W BCTYIUICHUS B CHITY
aktoB Ilpesmmenta P®, IlpaBurensctBa P® W HOPMATHBHBIX TIPaBOBEIX aKTOB ()eAepalbHBIX OpPraHoB
UCTIOJIHUTENFHOM BIIACTHY MOCIJIEAHHUE MOJIeKaT OPUIHATBPHOMY OIyOJMKOBaHMIO B TedueHue 10 aHel mocne qHA uX
peructpanuy. HopMmaTuBHBIE IPaBOBBIE AaKThl HE MPOIIEAIINE TOCYJapCTBEHHYIO PErHCTPALUIo, a Takxke
3aperuCTPUPOBAaHHbIE, HO HE OIyOJIMKOBaHHBIC B YCTAHOBJICHHOM MOPSJKE, HE BICKYT MPABOBBIX NOCJIEACTBHMI, KaK
HE BCTYNMBIIME B CHJIy, U HE MOTYT CIYXUThb OCHOBaHMEM JJs PEryJIUpOBaHHUA COOTBETCTBYIOLIUX
MIPaBOOTHOIICHUH, IPUMEHEHHUS CaHKIUI K TpakaaHaM, JODKHOCTHBIM JIMIIAM M OPTaHU3aIMsIM 32 HEBBIIIOIHEHHE
CoOJIepXKAIXCs B HUX Mpeanucanuil. Ha ykazaHHBIC aKThI HENb3sI CChIIATHCS MPHU pa3pelIeHnH CIIOPOB.
YnocroBepeHne B 3aKOHHOW cmie akrta. st aToro TpeOyeTcs YCTaHOBWTH AaTy NPHHSATHS aKTa, ONPEAEIHTHh
MPUHSBIIAN OPTaH U €ro NOIHOMOYHs, BUuA akta. KpoMe Toro, cnenyer npoBepUTh, BHOCHINCH JIM B U3y4aeMBbIi aKkT
M3MEHEHHSI W JOTOJHEHUs, NPUHUMAJICS JIM OH B HOBOHM peIakuuy, He OBbLI JIM NPHUHAT WHOM aKkT, KOTOPHIM
OTMEHEHO JIEHCTBHE PaCCMAaTPUBAEMOI0O aKTa.

[IpoBepka npaBUIIBHOCTH TEKCTa BO BCEX €ro 4acTax. [1ockonbKy oduIManbHBIMU HCTOYHUKAMH OIMYOJIMKOBaHUS
MPU3HAIOTCST HECKOJIBKO WM3JIaHMH, Pa3IM4HbIe aKThl OOBEIMHSIOTCS B COOPHMKM M HM3[AIOTCSl OTAEIBHO, CIEIyeT
CBEPUTh MMEIONIYIOCS KOIHUIO aKTa ¢ OQUIMAIbHON KOmHel akTa. BO3MOXHOCTh O3HAKOMJICHHUS C IpadUuecKoOm
KOMUeH o(pHUINATBLHOTO TOKYMEHTa MPENOCTABJISIOT CIpaBOYHbIe NMpaBoBbie cucTeMbl «['apanT» u «KoHCyiabTaHT
ITmroc».

OmnpezneneHue Kpyra OTHOIICHUH, PETyIHPYEeMBIX HM3y4aeMbIM akToM. Kakablii HOPMATHUBHBIA aKT PETyIHpYyeT
ornpezieseHHy0 cdepy o0lIecTBeHHbIX OTHOWEeHU . [Ipu 3TOM cieayeT y4ecTh, YTO yCTaHOBJIEHHbIE OOLIECTBEHHBIE
OTHOLICHHUS MOTYT peryJHpoBaThCcid pPA3IUYHBIMHU OTpaciIsMU IpaBa. B 3ToM ciydae cieayeT yCTaHOBHTH
MEKOTpaciyieBble CBsI3H. TakuMm 00pa3oM, OyIeT MOCTHUTHyTa CHCTEMaTH3allMs NPaBOOTHOIICHWH W aKTOB BHYTPH
JUCLUTUINHBL.

YcTaHOBIIEHHE MECTa U POJIM B CHCTEME HOPMATUBHBIX aKTOB. BaXKHO ompenenuTs MECTO B HEPAPXUU HOPMATUBHO
MPaBOBBIX aKTOB, PETYJIMPYIOUIMX COOTBETCTBYIOIINE MPABOOTHOLICHHS: KaKHe aKThl 00JIalatoT OOJIbIIEH, a Kakue
MEHBIIIEH IOpUIMIECKOH CHIIOHN; KaKHe aKThl IOMOJHSIOT 3TOT aKT B cepe PeryInpoBaHNs OTHOIICHUH.

BolsBneHne W u3ydeHHe OCHOBHBIX MOHATHH, HUCHONB3yeMbIX B akrTe. Kaxpas orpaciab mpaBa HMEET CBOIO
CHENHANbHYI0 TEPMHUHOJIOTHIO. 3HAUCHHE (JIETAIbHOE OIPEACICHNE) TEPMUHOB MOXKET COAEPKAThCA B M3y4aeMOM
akTe. 3HaHUE W BIIaJICHUE TEPMHUHOJIOTHEH MTO3BOJIHT U30EKaTh OMNOOK B TIPAKTHKE.

AHanu3 BHYTpeHHEH cTpyKTypsl akTa. OH MO3BOJHMT O0JIee TOYHO COOTHECTH HOPMBI, COAEpIKaIluecs B akKTe, ¢
OTHOIICHHUSAMH, TTOIJISKAIUME PETyITHPOBAHHUIO.

TpeboBaHNs K CTPYKTYype U COICP/KAHUIO 0TYETA 10 MPAKTHKE:
OTueT Mo MpPaKTUKE CTPOUTCS B COOTBETCTBUU C UHAUBUAYAIIbHBIM 33laHUEM CTYCHTA.

K oTuery mpunararorcs pe3ynbTaThl SKCIIEPUMEHTAILHOTO HCClieoBaHus B (popMme TabiuL, rpadKoB, pacuETHBIX
MaTEepHAaJIOB U JIp., KOTOPBIE MOIY4YEHBI CTYAEHTOM B IEPHOJ, IPAKTUKH.



Otyer BBHIMOJHSIETCS B BHUAE COPOLIIOPOBAHHOW 3aNMCKU C THUTYJIbHBIM JIICTOM M OTJABICHHEM, TEKCT AOJDKEH
ObITh pa3OMT Ha pa3fenbl, OTPAKAIOUIME BCE BOMIPOCH, IPEIYCMOTPEHHBIE NPOTPAaMMOW W HHIWBHAYalbHBIM
3aJaHUEeM Ha IPAKTHUKY. PUCYHKH M CXE€MBI JOJDKHBI BBIIOIHATHCS YETKO U C MOSCHEHHSIMU.

Ykazanusi K 0pOpMIICHHMIO OTYETA 110 NPAKTHKE!

- TUTYJIHBIH JINCT OTYETA MO TIPAKTHUKE;

- 00BeM oTUeTa — 5-7 CTPaHUI] KOMIIBIOTEPHOTO TeKCcTa 0e3 yueTa MpuiIoKeHu
- TekcT nevataetcs mpudTom «Times New Romany pasmepom 14 uepes 1,5 unrteppana;

- hopmar Oymaru A4, moJist CBepXy M CHU3Y — 2 CM., cripaBa - 1 cM., ciieBa 3 cMm;

- OTYET MOJIINBACTCS B MAIKY.

3. B xoze npakTyuku 00JbIIast 4acTh AESTEIBHOCTH IPOXOAUT B (JOPME CAMOCTOSITEILHOM paboTHI.
CamocrosiTenpHas paboTa HalpaBlieHa Ha pelleHNE CIIEAYIOIUX 3a/1a4:

— MOMCK 0a3bl MPAKTHKH — MPEINPHSITHE, €CIIH y CTYACHTa €CTh CBOM MPEJIOKEHUS 110 MPAKTHKE (CTYCHTHI,
paboTaromme 1Mo NpoQII0, MOTYT HNPOXOAWTh MHPAKTHKY MO MeECTy CBOEH paboThl € IIPEAOCTaBICHHEM
COOTBETCTBYIOIIMX OTYETHBIX [OKyMEHTOB; CTyAEHTaM, paloTalommM 10 Npopuiaro (PyKOBOAWUTEIb WIH
3aMECTUTENb PYKOBOAUTENS), IIPAKTHKA MOXKET OBITh 3aU4TCHA HA OCHOBAHUH CIIPABKU C MECTA PabOTHI, 3aBEPEHHOM
pabotoxarenem);

— BBINOJHEHHE 33/1aHUH Ha TPEIIPHATHH;

— 00paboTKa IKCTIEPUMEHTAILHBIX PE3YIIbTAaTOB;

— IpOBeJICHUE pacyETHHIX padoT;

— HalHCaHUE OTYEeTa;

— KOHCYJbTAI[M C PYKOBOJUTENEM MPAKTHKH OT IPEINPHATUS U YHUBEPCUTETA,;

— 3alMTa OTYeTa.

Texymuii KOHTPOJIb MpeayCMaTPUBAET:

— KOHTPOJIb 33 BEJCHHWEM [HEBHHKA IO IPAKTHKE, BKIIOYAIOMIETO HH()OPMALHUIO, IMOJYUYCHHYIO B IIpOIEecce
MPOXOXKJICHUS MTPAKTHKH, a TAK)KE B Pe3ysbTaTe Oeces, IKCKypCHit;,

— KOHTPOJIb 32 MOATOTOBKOM COOTBETCTBYIOIIMX Pa3AeioOB OTUYETA IO MPAKTHKE.

4. TOroBbIi KOHTPOJIb IPOBOAUTCS HA OCHOBAHHH:

— TIPEIOCTaBJICHHOTO JHEBHHKA II0 MPAKTHKE, O(OPMIICHHOTO B COOTBETCTBUY C YCTAHOBJICHHBIMH TPEOOBAHUAMHI
MHCBMEHHOTO OTYETA;

—  3alIMTHI pe3yJIbTATOB MPAKTHKH.

— bubnuorpaduyeckuii anmapar mnpezacraBisercss OuONMMOrpadMueckuM CHUCKOM U OuOnuorpaduyeckumu
CCBUIKAMH, KOTOpble OQoOpMISIIOTCS B cooTBeTcTBMHM ¢ TpeboBanusimMu ['OCT 7.1-84 «bubnuorpapuueckoe
onucanue nokymentoB» u 'OCT 7.1-76 «bubnuorpaduueckoe onucanue NpoOU3BEICHUH eyaTny.

— bubnuorpaduyeckoe onucaHue MOXKHO YCIIOBHO Pa3JelUTh Ha JIBE YaCTH: MEPBOMCTOYHUKH (MJIM HOPMATUBHBIC
MPaBOBBIC AKTHI) M HAyYHAs, HAYYHO-METOAUYECKas JINTEPaTypa.

CTpyKkTypa 0T4YeTa Io pe3yJibTaTaM NPaKTHKHA

Ha mpotspkeHun Bcero mepuona padOThl HA NPEANPHATHH CTYAEHT JOJDKEH B COOTBETCTBUH C 33/IaHHEM 10
MpakTHKe coOMpaTh M 00pabaThIBaTh HEOOXOMMMBIM MaTepHal, a 3aTeM MPEACTaBUTh €0 B BHAE O(POPMIIEHHOTO
oT4eTa O TIPpaKTUKE CBOEMY pYKOBOAMTENIO OT YHHBepcuTeTa (HaydHOMY pykoBoauTenio). Oruer
COOTBETCTBYIOIIETO BH/IA MPAKTHKH SIBJISETCS OCHOBHBIM JIOKYMEHTOM CTYAEHTA, OTPAXKAIOIIUM, BHITIOJHEHHYIO UM,
BO BpeMs NpaKTHKH, padbory. OT4YeT O MpPaKTHUKE COCTABJISIETCS HHIMBHUAYAJIbHO KaXKABIM CTyJaeHTOM. Jlist
COCTaBJICHUs, pelaKTUPOBAHUS U O(GOPMIIEHHS] OTYETa CTYAEHTaM PEKOMEH/YeTCsl OTBOJMThH MOCIeAHUe 2-3 JHS
COOTBETCTBYIOIIEr0 BH/A MPAaKTUKH. OTYET CTy/AEHTa O MPAKTHKE JOJDKEH BKIIOYATh TEKCTOBBIH, rpadMyecKkuii u
JpYroil WIIIOCTPUPOBAaHHBIN MaTEPUAIIbI.

[puioxenue 2

7«OueHo4YHbIe CpeACTBA 1JIsl IPOBeAeHUS IPOMEKYTOYHOM aTTecTalum»
a) [lnanupyemble pe3yJbTaTbl 00y4eHHs M OLIEHOYHbIE CPeACTBA I NPOBeJeHUsI IPOMEeKYTOYHOM
aTTecTalUu:

CTpyKTYpHBIH
3JEMEHT
KOMIIETCHIINN

IInanupyemslie

ITpumepsl 3amaHuit
pe3ynbTaThl 00yIEeHHS pumep o




IIpuiokenne 2

«O1neHoYHbIE CpeacTBa 1Jd NMPOBECACHUSA l'lpOMe)KyTO‘lHOfl aTreCTalum»

CTpyKTypHBI
TPYKIYP ITnanupyemseie o
it 3IeMeHT ITpumeps! 3aganuii
pe3yIbpTaThl 00yUeHHS
KOMITCTEHIINU

IIK - 1 — CrtocoOHOCTE caMOCTOSTENEHO CTABUTh KOHKPETHBIC 33/1a4l HAYYHBIX HCCIIEOBAHUI B 00MacTH QU3NKA U
peliaTh uX ¢ NOMOIIBIO COBPEMEHHOM anmaparypsl H HHPOPMALOHHBIX TEXHOJOTHH ¢ UCIIOIb30BaHUEM HOBEHIIEro

POCCHIICKOTO M 3apy0eKHOT0 OIBITA

3HaTh OCHOBHEIE (pr3muecKue
SIBIICHHS U
3aKOHOMEPHOCTH;
3aKOHBI MCXaHUKH,
MOJICKYJISIPHOU (DU3UKHU U
TEPMOJUHAMHUKH,
3NEKTPOJMHAMUKH,
OINTHKH, aTOMHOH U
SIepHON (PU3UKU

(U3MKN YaCTHI
TIPHUHITAIIEI © METOBI
HAYYHOTO HCCIICIOBAHMS,
3aKOHBI MEXaHUKH,
MOJICKYJISIPHOM (DU3UKHU U
TCPMOJANHAMUKH,
3JIEKTPOAUHAMUKH,
ONTUKH, aTOMHOU U
SICpHON (DU3UKH, (PU3HKH

YaCTHIL
KaK MPOBOJUTh HAYYHBIC
UCCIIEIOBaHUS B
n30paHHOM obmactu
IKCIEPUMEHTAIBHBIX u
(wm) TEOPETHICCKHUX
(busnUecKux

HCCJICI0OBaHUM c
[IOMOLIBI0  COBPEMEHHOMU

npuOOpHOI a3kl

3aKkoHBI (U3UKH, JISKAIIAE B OCHOBE paOOTHI CTIEKTPAIILHOTO
000pyI0BaHMs, UCIIOJIB3YEMOT0 B 1Ja0OPaTOPHHU JUIsl IPOBEACHHS
aHalu3a cpej

3amanue:
Pacckaxure 00 ycTpoiicTBE M IPUHLIMIE ACHCTBUS CTEKIISIHHO-

OPU3MCHHOI'O MOHOXpOMATOpa-CriCKTpOMETpa YM-2

OpEaAHa3HAYCHHOI'O JJ1A CIICKTPaJIbHbIX I/ICCJ'IG)IOB&HI/Iﬁ B JMaIlia3OoHe OT

3800 z10 10000 A.

9 6 5 3 1
AL
=TT

3aKoHBI (U3UKH, JISKAIIHE B OCHOBE Pa0OTHI JIEKTPOXUMHUIECKOTO
000pyIOBaHUS, UCTIOIB3YEMOTO B JIAOOPATOPUH IS TIPOBEACHUS
aHaiu3a cpes

3amanne

[IpuBeauTe IPpUMEPHI MPOIISCCOB YJICKTPOJIN3A

IIpuMepHOE coepkaHue OTBETA

PﬂCCl\:lO'l'pHM Mocne10BaTe/IbHOCTE KATO/IHBIX H aHOHBIX [TPOLECCOB.

Hpumep 1. Daexmponus 600n020 pacmeopa cyibdhama Hampust.

B pacTBOpe MOHCXOAMT 3IIEKTPOJIMTHUECKAS JIUCCOLMALHS COJIH M BO/IbL:
Na,SO, <> 2Na’ +S0,” ;H,0 <> H' + OH . KaTHoHEI HaTpHsI HMEIOT 3Ha-
YEHHE CTAHJAPTHOIO 3MEKTPOIHONo NOTEHIHATA E:h'-'m = -271 B, 1. e. 6o-
ee OIpMLLE‘l’le.IIhHO& qgem MOJ[eKy.IJhl Boﬂhl, l(l)'l()phle CllOCO‘Sth BOCCTaAHaB-
JIMBATECA CO 3HAa4YeHHeM norteHuuana — 0,83 B. Kak BHIHO, MOJICKYJIBl BOJBI
SIBIISIFOTCS DOJICe CHIIBHBIME OKHCIMTEISIMH, UeM KATHOHBI HATPHSA, I103TOMY
HA KATO/1€ MPOTEKAET PEAKLHS BOCCTAHOBJIEHHS BOJBL

H,O+2e—H, +20H

Ha aHoge BO3MOMKHO NPOTEKAHHME 2-X OKHCIHTENBHBIX [POLECCOB!
OKHCIeHNe cynb(pAaT-HOHOB U OKHcleHHe Boasl. Ho cynbdar-HoHe! cnocod-
Hbl  OKMCJSTBCH €O 3HaueHuem norenuuana 2,01 B (ans  cucremst
8,0; +2e=280; E:o_. wor = 2,01 B), a MONEKYJIbI BOABI — CO 3HAYEHUEM

2 5,0} /503
1,23 B (st O, +4H +4e=2H,0

E} o =1,23 B). CoorHolueHue BeNMYUH CTAHAAPTHLIX MOTCHIHANOS [10-

[moTeHuHala CHCTCMBL

Ka3bIBAET, YTO MOJIEKYIIBl BOJAbLI AB/IAKOTCA DoJlee CUIBHBIMH BOCCTAHOBHTE-
JIAMH, 4YeM Cy:leIJEI‘l—MOHbl., ]lU3l‘DIst Ha aHoa¢ llpo'lel(ae'l peﬂ](u,l‘l.‘d OKHCIIC-
HHA BOJIBI:

2H,0 48 O, + 4H"

Taxum 00pazoM, IEKTPOIH3 PACTBOPA COMH CBOAHTCA K 3JICKTPOIH3Y
BOJIbI:

2H, O 2IeKTPOnS L5y (),

I C NOJYYEeHHEM B Ka4ecTBe NPOJIYKTOB BOJOPO/JAA H KHCJIOPOAa (HepeudHble
npodyKmMel AEKTPOIN3a) 1 THAPOKCHIA HATPUA H CEPHOM KHCIOTHI (smopuy-
i Hble RPOAVKILL AIEKTPOIIN3A).

3aKkoHbI (PU3UKH, JISKAIINE B OCHOBE PabOTHI ONTHYECKOTO
000py10BaHMs, UCIIOJIB3YEMOTO B 1Ja0OPaTOPHH JUIsl IPOBEACHHS
aHanmu3a cpen

3ajganue

Pacckaxure 0 JOCTOMHCTBAX U HEAOCTATKAX ONTUYECKUX METOAAX
aHanusa:

1 ATOMHas 3JIeKTPOHHAs CTIEKTPOCKOTHS

2 MonekymnsipHasi 3JI€KTPOHHAS CIIEKTPOCKOIIHUS




3 3akon byrepa-Jlambepra-bepa
4 MossipHbIi kod(hpunmenT noromenns. CIeKTphl MOTIOMEHUS
5 Iomock! OTIIOMIEHHS M THITHI AJIEKTPOHHBIX MIEPEX0I0B
6 ®oroMeTrprudecKas peakus ¥ BEIOOP ONTHMAaIbHBIX YCIOBHI
MpoBeACHUSI POTOMETPHUICCKUX OTPEACICHUI
7 Metoas! onpeiesieHns] KOHIIEHTPAINX BEIIECTB B PaCTBOpax
7.1. Metoa rpaaxynpoBOYHBIX TPaPUKOB

7.2. MeToa, OCHOBaHHBIH Ha ONIpeeICHIH

7.3. MeTox n006aBoK.

7.4. AHanu3 cMeCH MOTJIOMIAOIINX BEIICCTB.

3aKkoHbI (PU3UKH, JISKAIINE B OCHOBE pa0OTHI TEIJIOBBIX aMMapaToB Ha
METaTyprudeCcKuX MpOU3BOICTBAX

3aganne

Pacckakure 0 TEIUIOBBIX IPOLECCaX, HAOIIOAAIOIUXCS IPH
IIPOU3BOJICTBE YYI'YHA

Teruiopble MPOLECChI 118 l4yryH
O SyrCiy AR M 2. Fopsaunit B
CO,+ C =2C0-160 KTk
2C0~COg+ C +155K%Ka 3. dypma
. (()za*c“g;"‘zmg‘m; 4. 3anneunki
H,+20,=COzt2H,0 + 881 K]Tk .
H,0 =Hy+ 20, 5. CranbHoM |
BOCCTAHORTIEHHE Kerle3a 6. ®yTepoBKa
3Fe, 05+ CO (Hy)t37k/Ik = 2Fe; 04+ CO, (Hy0) T D,OMeHHbIe
Fe;0,+ CO (Hp)+41k]Ik = 3FeO +CO; (Hy0) 8. 3achinHoi
HPHMOC BOCCTAHOBNEHHE
FeO + C + 142x][x =Fe + CO ;nﬁpaT
Kocsennoe Boccranoenenne 2 MXTa (pyg
FeO + CO (Hy)+ 142K]lk = Fe + CO; (H,0) C + CaCO3)
BoccranornerHe Mn, Si, P, S 10.KonowHuk
OfpazopaHHe IUTAKOB
CaCO3z= Ca0 + CO, Ca0 + Si0, = CaSi03 11 Waxra
Hayr/ieposkHBaHHE Kene3a 12.Pacnap
3Fe+C =Fe3C 13.F0pH
14.LLnakn
15./Tewanb

3aKoHbI (PU3UKH, JISKAIINE B OCHOBE Pa0OTH MEXaHMYECKOTO
000py10BaHMs, UCIOJIB3YEMOTO B 1Ja0OPaTOPHH JUIS IPOBEACHHS
HCCIIEIOBAHMS CPEl, OTIPEEIICHNUS BI3KOCTH, INIOTHOCTH U IPYTUX
xapakTepucTHK 00BbexTOoB OC

Bomnpocs! 1ist caMONIPOBEPKH

1. Yro takoe peonorus?

2. Yo Takoe BA3KOCTL KHIKOCTH?

3. 3akoH Ba3koro TeueHus HeploTona. XapakTepuCTHKa BXOAAIIHMX B
HETO BenWuuH. PeorpaMma HEIOTOHOBCKUX XKHMAKOCTEH.

4. THnbl PEOIOrHYECKHX KPHBBIX TEYEHHsA pPasIHYHBIX PEOIOTHYE-
CKHX Tell.

5. B ueM oTnMuHE HEHLIOTOHOBCKHX JKHIKOCTEH, OT HEIOTOHOBCKHX?
IMonsTtHe «d(GeKTHBHAA BAIKOCTbY.

6. Ypapueuue llsenopa-bunrama. XapakTepHucTHKa BXOJALHX B 9TO
YPaBHEHHE BEJIHYHH.

7. ENUHHLBI H3MEPEHUS BA3KOCTH M HANPSKCHUS CABUTA.

8. Yo HasbIBaeTCs TUKCOTPOIHEH?

9. Yto HasbIBaETCH peoneKcHei?

10.Kakue qucnepcHeIe CHCTEMBI Ha3bIBAIOTC CTPYKTYPUPOBAHHBIMH?

11.B uéMm oTIMYHE ICEBIONIACTHYHBIX MATEPHAIOB OT JHJIATAHT-
HBIX?

12. Tunel MexaHM4YECKUX MOJENEH HAealbHBIX PEONOIHYECKHX TEN.

13.B uém oTnHyHe cBOOOIHOIHCIIEPCHEBIX CHCTEM OT CBA3HOIHCIIEpC-
HBIX CHCTEM C HHIKOH MUCIIEPCHOHHOM cpenoit?

Pabora ¢ onucaHusMEU K COOTBETCTBYIOIIEMY J1a00PATOPHOMY
o0opyIoBaHUI0, IpHOOpaM, MaTepHaIaM.
3ajanue




Pacckaxkure 0 mpubope ¥ MPUHIIKIE €0 JCHCTBUS

Anresnomerp AM-1. Ha mpubope onpezaeneHie aare3nOHHBIX CBONCTB
MPOJIyKTOB OCHOBAHO HA METOJE C/IBUra U MPeJHA3HAUCH ISt
HCCIIeIOBAHHMS BSI3KO-TUIACTUHBIX MAaTEPHAJIOB, B YaCTHOCTH JJIsSI TECTA

T

25 15

[pubop cocrout u3 cranunsl (1), puxcaropa (2), mroka (3), BTyJIKU
(4), ynpyroro aneMeHTa (5) ¢ 3aKpeIUICHHBIMH Ha HEM
TEH30pe3UCcTOpamH, rpy3a (6), MaTpuibl (7) ¢ 3aroTOBKOU U
atdopmsl (8).

3HATh 0O CYHICCTBYHOIIUX MCTOJIUKAX B obnactu HCCIICAOBAHUA CPE
(I)I/I3I/I‘IGCKI/IMI/I, XUMHNYCCKNMHU U CI)PISPIKO'XI/IMPI‘I@CKI/IMI/I METOdaMU.
I/IHCprMeHTaHBHBIC METOAbI aHaJIN3a.

3ajanne

Pacckaxure 0 pa3IMIHBIX METOIaX Da6OTI)I CO cpeaamMu

1.

N

10.
11.
12.
13.

14.
15.

Omnpenenenne B BOJE paCTBOPEHHOTO KUCIopoaa (1o
Bunkiepy)

Ouncrka MUTHEBOH BOJIBI METOAOM a/1COPOIHN
DOTOKOIOPUMETPUYUECKOE OTIpeIeNIeHNE KeJie3a 00IIero B
MPUPOTHBIX BOAAX C CYJIb(OCATUIIUIOBOMH KUCIOTON
TurpumeTpudecKkoe ornpeelieHne KapOOHATOB B PUPOTHBIX
BOJIAX

DOTOMETPUYECKOE ONPE/IE/ICHUE MACCOBON KOHIIEHTPAIUH
AJTFOMUHUS B BOJIaX (C AJTIOMHHOHOM)

Omnpejenenne XJIOPHIOB OOBEMHBIM aPTeHTOMETPHYECKAM
METOJIOM B IIPUPOJHBIX BOJAX

Omnpenenenue cyab()aToB 00bEMHBIM HOJIOMETPHYECKAM
METOJIOM B IIPUPOJHBIX BOAAX

KonnuecTBeHHOE OIpe/ielieHe MarHusl B BOJaX PacyeTHbIM
METO/IOM

Turpumerpuyeckoe onpeiesieHne KajabIus B IPUPOTHBIX
BOJIaX

Ouncrka Bo3ayXa OT AMOKCHAA YIiIepoJia METOIOM
ajcopouuu

Omnpenenenne B BO3yXe OKCHIOB a30Ta
(hOTOKOJIOPUMETPHYECKUM METOIOM

Omnpenenenne qUOKCHA CEPBI B BO3AyXe
TYypOOJUMETPHUIECKUM METO/I0OM

I'paBuMeTpHYeCKOE ONpEICICHHE 3abUICHHOCTH BO3/yXa
AnuauMeTpryuecKoe orpesiesieHue KapOOHAaTOB B TI0UBE
KauectBenHoe oOHapyxeHne Tsokensix Metamios (Pb, Cu, Fe)




B TIOYBAX

16. ®oromeTpHyecKOe ONpeAeICHUE OOIIETro COACPIKaHMS
Maprasiia B I104Be

17. ®oromerpuyeckoe onpeeseHne MOABIKHBIX GopM KobanbTa
B ITOYBE

18. ®oromerpudeckoe onpeaeIcHre O0IETo CoNepKaHus
BaHaIUs B TIOYBE

19. doromerpuueckoe onpeaencHre BoJb(ppama B IOYBe

3HaTh NPUOOPHYIO 0a3y MO HAPABJICHUSIM HUCCIICIOBAHUS
KJIACCHYECKYIO M COBPEMCHHYIO, CIICKTPaIbHBIC MPUOOPHI, ONTHICCKHE
puOOPHI, MacC-CIEeKTPOrpadbl, XpoMarorpadbl, KOHIYKTOMETPHI,
®OK u HedenpmeTphl, GIyopuMeTpsl, peppakTOMETPHI U JP.

Hopsdox nposedenus usnepenuii npudopos GIK-56M

L. Brantounts npuGop u nporpers ero B Teuerue 30 MuH. CBETOBbIE NMy4KH BO
BpEMs  TIPOrpeBa JIOMKHBI ObITh CKPBITHI IITOPKAMH (PBIMAkKOK 4 [OIKEH
HAXO/IMTBCH B NPABOM OJIOKCHHH).

2. VeTaHOBHTS BpameHneM bapadana 11 cBeTOGHABTP ¢ 3a/JAHHBIM HOMEPOM.
3. HanosnHUTh /1BE KIOBEThI PACTBOPHTE/IEM H O/IHY — pabO4MM PacTBOPOM

(HceneayeMbIM  PacTBOPoOM) A0 METOK Ha OokoBoil mosepxHoctd. Hammume
3arpsA3HEHMIl WM Kamnelb pAcTBOPOB HA paGouyHX MOBEPXHOCTAX  KIOBET
HEJIOMYCTHMO.

4. YcraHOBHTH KIOBETH B KIOBETOJEPKATE/b: B JIGBOE IHE3N0 — KIOBETY C
PACTBOpHTENCM, B MPAaBOE — KIOBETHI ¢ HCCHEAYEMBIM — PACTBOPOM H
PACTBOPHTEIIEM.

5. BeIBECTH JMICKTPHUECKHii HOMB npubopa. [l sroro pykosTkoii 10 106HThCS,
uTOOBI CTpENKa MHKpoaMmiepmerpa ycraHosmmace Ha «O». Pykositky 9,
PEryIHPYIOUIYI0 UYBCTBHTE/ILHOCTE NPHOOPA, IOCTABHTE B CPEJIHEE NOJIOKEHHE,

6. B npagslii 1yuoK CBETa NOMECTHTH KIOBETY € HCCIIEAYEMBIM PACTBOPOM, BpalLlas
pykositky 5. Ilpaeeiv GapabaHoM 6 YCTAHOBHMTE PHCKY HA IIKale 7 HA OTMETKE
«100» (uepHas) min «0» (kpacHas). OTKpbITH IWITOPKH perMakkom 4. Bpamas
neselit OapaGan 8, 100MTECH YCTAHOBIGHHA CTPEIKH MHKDOAMIIEPMETPA HA
orMerke «0x.

Konopustemp pomosnexkmpuyeckuit PIK-56M

Puc. 9. O6umii s npubopa GIK-56M:

a— BJL criepe/u; 6 — Bi c3a/m




YMeTh:

Hcnonbs3oBath 6a3oBbIe
TEOPETHUYECKNE 3HAHUS
(hyHITaMEHTaTBHBIX
pa3zenoB o0IieH u
TEOPETHICCKON (PIBUKI
JUISL pETLICHUS
npodeccrOHaTbHBIX 33124
-IIPUMEHATH MOJIyYEeHHbIC
3HAHWS JJIsI aHAJIM3a
npo0GJieM COBPEMEHHON
¢buznkH

-IIPUMEHATH MOJIyYEeHHbIC
3HaHMS JJIsI aHAJIU3a
po0JIeM COBPEMEHHOM
(hu3nKH B Iporiecce
9KCIIEPUMEHTAIIBHOM
HCCIIEIOBATEIBCKON
paboThI

Hcnonp30BaTh 3aKOHBI (PU3KKH, JISKAIIHE B OCHOBE PaOOTHI
CIEKTPAIILHOTO 000PYIOBaHMS, UCIIOIB3YEMOTO B TaDOPaTOPUH IS

MTPOBEACHUS aHAIN3a CPEL
Mopspok BbinoNHeHWs paboTel

3Japanmne 1. Onpenenenne obparHoii JIMHEHHOI JIMCIIEPCHH
YHHBEPCATBLHOIO MOHOXpaHoMeTpa YM-2,

1. Bkimounrte HCTOUHHK CBeTa.

2. llpoBeauTe rpajyHpoOBKY MOHOXPOMATOPA NPH MOMOIIM PTYTHOH JaMITbI.
Herounnk cpeta yeTaHoBHUTE Tak, uTo0bl OOBEKTHB KOIIMMatopa ObUI paBHOMEPHO
sanoaned  cseroM. Llupuny Bxoanore orseperus  yeranosure 0,01 — 0,02 mm.
YeraHoBHTE yKasaredb OKYISPA BHIXOJAHOH TPYObl IIPH MOMOLIM MUKPOMETPHYECKOTO
BUHTA B UeHTpanbHoe nonoxenne. [lonomenne ykasareis okyliapa OCTaBbIe B 3T0M
COCTOSHMH JI0 KOHL@A M3Mepennii. COBMECTHTE CHEKTPAILHYIO JIMHKIO ¢ yKasaTeleMm B
okynsipe. Ilo cnekrpanbhomy Oapabady CHHMHTE COOTBETCTBYROLUMH oTCuer M.
AHATIOTHUHBIE W3MEPEHHS NPOBEAHTE Al Beex JMuuil criektpa prytn (tabauua 21
CHNEKTPAILHBIX JIHHHI B [IPHIOKEHHH).

Ilocrpoiite rpaiyHpoBOUHYIO KPHBYIO 3aBHCHMOCTH JUIHH BOJIH A OT BEJIMUMHBI
orcuera 1.

3. Onpenennte obpariyio meiinyio aucnepemio £/ [ juis pasusix uime soin
(He mMeHee nsTH). [t 9TOro NpH NOMOLIH MHKPOMETPHYECKOTO BHHTA, YCTAHOBICHHOIO
B BBIXOIHOM OTBEPCTHH, HIMEPHTE PACCTOAHHE | MEkLy JABYMA DIM3KHMU JIHHHAMH B
cnektpe. [logcumtas 4 s 9THX JMHMH, onpexennte O0PATHYIO JIHCHEPCHIO.
IMoctpoiite rpauk saBucumoctr obparoil muHeiinoii aucnepenn 4/ | ot wimmet
BOJIHBI A .

4. OnpejeniuTe WHPHHY BXOAHOTO OTBEPCTHS, MPH KOTOPOil NeBas M mpasas
KENThIE JIHHHH CTAHOBATCA Pa3peliuMBIMH.

5. PesynbTarsl H3MEPEHHIT H BBINHCICHHIT 3aHIIKTE B TAO/IMILY:

. i
| Ne /n | A, oM ‘ n ‘ 1, Mm ‘ —, HM/MM ‘

Hcnosnp30BaTh 3aKOHBI (GPU3KKH, JISKAIIHE B OCHOBE PaOOTHI
3IEKTPOXUMHUYECKOTO 000pYIOBaHHUS, HCIIOIB3yEMOTO B JIa00OpaTOpuu
JUTSL TIPOBEJIEHUS aHAIIU3a CpeJl

3ajanne

Pacckakure 0 TOM, KaK HY>KHO IIPHUTOTOBHUTE OIIPEAEIECHHBIN pACTBOD

Tipuzomosrenue pacmeopos

Ipucomosnenue I M KCI. Hagecky 7,45 r Xnopuaa Kajust pa3dasisior
20 100 M1 GHIMCTHILINPOBAHHOI BOJI0T B MepHOIi konde.

Ipucomosnenue 0,01 M KCI. Hasecky 7,45 r xJ0puja Kaius pazdas-
nsr0T 10 100 Mt GHAMCTHILIMPOBAHHOMH BOJI0H B MepHOii konibe. 3ateM 0TOU-
pator numerkoit 1,00 M 1 M pacreopa KCI u pa3basnsior B MepHoii konde
OHAKCTHILIMPOBAHHOM BOOI J1o 06bema 100 1.

Ipucomoanenue pacmeopa ypana oas eeedenus dodasku I me/n. Pac-
TBOp HUTpaTa ypaHmwia (1 i) ¢ koHuewrpauueii 1 r/in pazdasuts B MepHoii
Konde OHAMCTHILIMPOBAHHOH BOXOH 20 ofbema 100 mu. M3 noayuenHoro
pactBopa 0To6parh 10 M1 mpodbl H MOBTOPHO pasbaBHTh B MEpHOI Konbe
OHIHCTHILIHPOBAHHOH BOAOI 10 0Obema 100 ML

1], pacmsopa oKc a 0, me/ma. Hasecky 1 1 ok-

Ha a r 10 100 M1 GHIHCTH 0 BOXOH B MEPHOI
konbe. Pactsop ustpyror. 3aTem ordupaior 20 MI HACBILIEHHOIO PAaCcTBO-
pa 1 pa3daBIAIOT B MEPHOIT kKon0e BoAoH 10 0bbema 100 M.

Hcnons3oBaTh 3aKOHBI (I)I/I3I/IKI/I, JIC)KAIMKUE B OCHOBE pa6OTBI
OIITUYECKOT'O O60py,I[OBaHI/IiI, HCIOJb3YyEMOI'O B J'Ia60paT0pI/II/I JJIA
MPOBCACHUA aHAJIN3a CPe/]




DoToMeTpHYECKOe onpeaeenue popmanbaeruaa
C AUeTH.JIANETOHOM

B xonae peakuun popmanbaeruia ¢ aueTHIALECTOHOM B IIPUCYTCTBHH
coJjicit aMMOHMsI 00pa3yeTcsi yCTOHYMBOE COCAMHEHHE JKEITOrO LBETa C
MaKCHMYMOM MOIJI0oEeHus npu 412 um (CM. CHEKTP NOrJIoLeHus, ¢. 66).
Ilpouecc B3aMMOACHCTBHS SIBJSICTCS CJIOXKHBIM H MHOIOCTaJIHHHBIM,
CyMMapHOE€ yPaBHCHHE PEaKLHH HMECT BHJL

o o
o B: Ha
2 w T iy — ~:CJII'\C~: ~3E0
cE: o = e
o

[Monyuaemoe coeamnenue (3.5-anauetnn—1,4-1UruaponyTHanH) umeer
CHCTEMY CONPSKCHHBIX JABOHHBIX CBA3CH, 4TO OOYC/IaBIMBACT BBICOKOE
MOTrJIOIIEHUE M YYBCTBUTEIBLHOCTH peakuuu. Ilpenen obGuapyxenus
dopmanpaeruna rum meronom 0.25 mr/a B Bosayxe, 0.2 mMkr/mi B
pacteope. IlorpemHocTs onpenesnenus B Bosayxe 6 %. OnpeneneHuro
HE MCIIAIOT JAPYIHME albJCIHAbl, MUXJIOPrHAPHH, TOJXYOJI, KCHioi, ¢e-
HOJI, AlETOH, aMMHaK, XJIOpodopM, MypaBbHHAasi KHCJIOTa, M300yTeH,
M30MPEH, CIUPTHI, AUMETHIMOKCAH. METonMKa UCNOIb3y€eTCsl, B 4acT-
HOCTH, B OMOXMMMH, a TaKKe ciaykbamu Texuuku 6ezonacunoctu. [Nomu-
MO CHEKTPO(YOTOMETPUHECKOrO, OHA MOMKET NPUMEHATLCH U B (uiyopu-
METPHYECKOM BapHaHTE.

i MeToauKAa onpeaeIeHHs

Heob6xoaumble peakTHBbI:

1. PactBop auerunauerona (Hacac) B auerare ammonus (NH;AC)
(150 r NH; Ac + 800 M H>O + 2 M1 Hacac + 3 mu1 HAc (J1ea.)) — roro-
BSIT 3@ HEJIC/IO /10 AHAJIN3a, XPAHST B XOJIOAHILHHKE.

2. CranaaprHelii pactsop dopmanbaeruna Nel: C = 0.400 mr / mu —
ycroituus 0.5 roaa.

3. Cranpaprusiii pactsop dopmanbaeruaa Ne2: C = 4.00-107° mr / M
— roToBAT nepeja paboroii, pazdasisis cranaapTHeiii pacrsop Nel B 100
pa3s.

Jlisi NPUrOTOBJICHHs] CTAHAAPTHOro pactBopa Ne2 rojy4aloT y Ipe-
nonasarens 5.00 mi cramzaptHoro pacrsopa gopmanbaerunaa Nel B
MepHy1o koudy 500.0 mu. B MepHyio kondy oobemom 250.0 Mur nosryua-
10T 3a71a4y. PacTBOpBI J0BOAAT 0 METKHM BOJIOH M TIIATEIBLHO IepemMe-
LIMBAIOT.

Jlisi nocrpoenusi KanubpoBouHOro rpaduka B MepHbIe KOJIObI 00be-
Mom 50.00 M1 orbuparotr ¢ nomoubio Gioperku or 6.00 g0 21.00 ma
craHzapTHoro pacrsopa dopmanbaeruaa Ne2 ¢ unrepsasiom B 3.00 mul.
Jlisi BBINIOJIHEHMS 3a7a4¥ B MEpHbIe KOJIObI 06beMom 50.00 mu orbupa-
10T 2—3 aJIMKBOTBI aHAJIM3HPYEeMOro pacreopa no 5.00 mu. JlobGasusiior
B KaXK/1y10 Koji0y no 25 mu pacrsopa Hacac B NH Ac, xopouo nepeme-
LINBAIOT PACTBOPBI. QOHOGPEMEHHO 20MOESM XOAO0CMYIO npoody, cooep-
JHCaAWYI0 MOALKO pacmeop ay ona 6 ayemame ammonusi. Kosn-
Obl HEIUIOTHO 3aKPbLIBAIOT MPOOKAMH, COCTABIISIIOT B LUITATUB M IOMELIa-
10T B BOsIHYIO GaHIo ¢ Temneparypoii 40 °C na 30 mun. 3aTem pacTBOphI
OXJIAXKAAIOT, JIOBOJAT /10 METKH BOJIOH M TIIATEILHO IE€PEMEIIHBAIOT.

TMosyueHHbie pacTBOPbl (POTOMETPHPYIOT OTHOCHTEIBHO XOJIOCTOM
npo6sl B ktoBerax ¢ / = 1.0 cm. OGpadarsiBast KaJIMOpOBO4HBIH rpaduk
10 METOJly HAHMMCHBIIMX KBaJAPATOB, ONPEIACIAIOT £ kod(ppuument

SKCTHHKLIMH MPOAYKTa KOHAcHcauuu Gopmanbaeruja ¢ aueTHIalueTo-
HOM B MAaKCHMMYME MOIJIOLICHHS M KOJH4YecTBO (opMasibaAeruia, BblIaH-
HOE JUIsl ITPOBEACHHS aHAIN3A.

KoHTpo/ibHbIe BONPOCHI

1. Kakasi peakiusi HCIIOJIL3yeTCs B JaHHOH pabore Julsi nmojayyeHus
npoOkl, y106Hoi# uis poromerpupoBanusn? Hanumnre ypaBHeHHE peak-
LHH, YKAXKHUTC YCJIOBHS €C NNPOBCACHHA.

2. Kakue ¢akrops! BAMSAIOT Ha NpoTeKaHue peakuuu dopmanbaeruia
C aleTuiIalueToHom?

3. KakoBa npupojia OnTHYCCKOro nepexo/za, npHBoOAsLICIoO K 1orjao-
ILICHHMIO CBETA B BMMMOI obsacTu cnekrpa?

Hcnonb3oBaTh 3aKOHBI (DM3HUKH, JISKAIHE B OCHOBE PaOOThI TEIIOBBIX
anmapaToB Ha METAJUTYPTUYECKHUX MPONU3BOACTBAX

Hcnonb3oBaTh 3aKOHBI (PU3UKH, JISKAIIUE B OCHOBE PabOTHI
MEXaHHYECKOro 000pyJOBaHYS, HCIIOIb3YEMOr0 B Ia0OPaTOPUH A
MIPOBEACHUS HCCIEOBAHUS CPEJl, ONPEeNICHHUS BA3KOCTH, INIOTHOCTHU H
JIPYTUX XapakTepucTUK 00bekToB OC

Hcnonp3oBaTh mpaBuiia 1 METOAMKN pabOTHI C ONMCAHUSIMH K
COOTBETCTBYIOIEMY J1abopaTopHOMY 000pyAOBaHUIO, IPHOOpaM,
MaTepHaiaM.

Hcnonp30BaTh CymIeCTBYIONIME METOJUKH B 00IaCTH HCCIIEAOBaHUS
cpen GU3HIECKUMH, XUMUYECKUMHU M (PU3UKO-XUMHIECKUMHU
MeToaMH. MIHCTpyMeHTaIbHbIE METO/IbI aHAJIN3A.

Hcnonp3oBaTh NpuOOpHYyIo 60a3y 0 HAIPABICHUSIM UCCIIEJOBAHMSA:
KJIACCHYECKYIO M COBPEMEHHYIO, CIIEKTPaIbHbIE TPUOOPHI, ONTHIECKHE
puOOPHI, Macc-CreKTporpadsl, XxpoMarorpadbl, KOHIYKTOMETPHI,
OOK u HedenpmeTpsl, QIyopuMeTpsl, peppakTOMETPHI U Ap.

Brnanets:

- crocobaMu
HCIIOJIb30BAHUSA
MOJYYCHHBIX 3HAHUHN JUIs
U3YYCHUSI IPOPUITEHBIX
IACIUIIINH

Brnazmets criocobamu npruMeHEHHsI 3HaHUI, JIeKAITIMH B OCHOBE PabOTHI
CIIEKTPAJIbLHOTO 000PYAOBaHUS, UCTIOIB3yEMOTO B 1a0OpaTOPUH IS
IIPOBEICHUS aHAIN3A CPEN




- CHCTEMHBIM
IpEICTaBICHUEM O
JMHAMUKE Pa3BUTHSA
n30paHHOI 0bMacTn
Hay4HOU U
npogeccnoHaTbHON
JeATeIbHOCTH

- Meronamu npoBeieHus
(u3MYECKUX N3MEPEHNI;
- COBPEMEHHBIMHU
MeToJaMu 00paboTKH,
aHaJM3a ¥ CUHTE3a
(usnueckoit
UHQOPMAITIH B
n30paHHOI 0bMacTn
(u3nIecKnx
UCCIIETOBaHHA.

KOHTPOITBHBIE BOTTPOCHI

| .Kakoe ocHOBHOE Ha3HAYEHHE CHIEKTPAIBHEIX HpHOOpOB?

Z.Ka]\'ﬂe qlll'!lrl‘-lelfl(()e ABJIEHHE JIEKHT B OCHOBE [[pHHLlMIIa ,‘J.el-fil:'l BHS
NPU3MEHHOTO CIIEKTpalbHOTO npubopa?

3.HasosuTe ocHOBHBIE YacTH 0OOrO crieKTpaibHOTO HpHOOpa.

4.Ilepe‘1HCJIH T¢ OCHOBHBIE KOJIHYECTBEHHBIE KE]paK'J'epHC‘I'HKH C[[e]('l'}']'dJle(\l\)
npubopa.

5.410 3HAYHT NPOBECTH IPALYHPOBKY MOHOXpoMaTopa?

6.4r0 Xapakrepu3yer yriosas gucnepens’?

7.Kakyto criekTpalibHy0 BeIHUHHY HA3LIBAKT 00paTHOIH IHHEliHOil ancnepcueii?

8.Kakne aucrepcnonnsie yerpoilcTsa NPUMEHAIOT B CHEKTPAILHBIX nIpubopax?

9.J11s uero B cnekTpanbHoM npudope npumensor npusMy Kophio?

10.Y1o Xapakrepusyer paspeiaromnias cnocodHOCTh CIEKTPaibHBIX NpuGopos?

Bnazmets criocodamu IprMeHEHHsI 3HAHUH, JIEKAIIMHA B OCHOBE PaOOTHI
ANEKTPOXUMHUIECKOTO 000pyIOBaHNUS, HCIIOB3YEMOTO B JabopaTopun
JUTSL IPOBENICHUS aHAIIU3a CpeJl
3amanue
Pacckaxxure 0 cBOMCTBAX M pa3IMUYMIX METOAA BHYTPEHHETO
asekTposn3a. Kakoii M3 METOI0B MOKHO IPUMEHHTD JIJI BaIIEro
uccaenosanua? ITouemy?

3

Puc. 3.15. Hpubop o anarza memo-  Puc. 3.16. Cxema snexmponusepa oaa
QOM BHYMPEHIE20 IACKIMPORU3A: grympenne2o aekmponusa: | — cocyd;

I~ anod; 2 — kamod; 3 — depocamenn; 2 — NAGAMUHOEHIN CEMYambIl Kamod;
4 — cmakan 3~ npoaod; 4 — anod; 5 - kepamuveckasn

duaghpazma

BJ'IaZ[eTB crocobamu MIPUMCHCHUA 3HaHHI>i, JIC)KaIIMHU B OCHOBEC pa6OTLI
OIITUYECKOT'O O60py,I[OBaHI/I$I, HCIOJb3YyEMOI'O B na6opaT0pHH JIIs
IIPOBCACHUS aHAJIN3a CPE]g




2. Pexomenayemelii Bapuant oopmienus pador no C® ananusy
(Ha mpuMepe onpeje/eHHs COAEPKAHHS THTAHA B py/e)

B naboparopHom sypHaje o0sa3aTelbHO JI0J#HBl ObITh OTpPaKEHbI
CIIE/IYIOIIHE MOMCHTBI:
a) 1aTa U 3aroJIoBOK paboThl;
0) naentudurarop npobel (HaIpHMEP, HOMEP NAKeTa);
B) BCC NPAMBIC IKCICPHMCHTANBHBIC JAHHBEIC €3 MOTEPH TOHHOCTH —
HABECKH NPOD, ONTHYECKUE IJIOTHOCTH, 00BEMBI CTAHAAPTHBIX PACTBO-
POB M T.JL;
r) Bce OCODCHHOCTH YCIIOBMI, HE OTPAKEHHBIC B METOJMKE — JJTHHBI
BOJIH, TOILIHHA KIOBET, alMKBOTLI H JIP.; J1) pe3yIbTaThl 00paboTku rpa-
JYHPOBOYHBIX CCPHil ¢ yKA3aHHEM CTAHIAPTHBIX OTKJIOHCHUH napamer-
poe u obLeil annpokcHMalHH;
€) KOHEYHBIE PE3y/IbTaThl ONPEIeIeHHI.

Hipike npesicrapieH pekoMeHIyeMslil nopsaaok odopmieHus paboTst
B 1a00PaTOPHOM JKypHAJE.

1) Hara, nassanue pabotsl 1 Ne KOHTPOJILHOH 3aa4u:

XX XX 20XX 2. Domomempuueckoe onpedenenue mumana 6 npobe
pyost Ne

2) Heobxoaumbie XMMHYECKHE PCAKLHMH [UIS NOJYHMEHHS CHCTEMBI,
ya06Hoit 1715 GOoTOMETPHPOBAHUA:

TiOy + ...
3) OcobeHHOCTH NOArOTOBKH 1Po0:
Maccut nagecor: 1 — ...; 2 — ..
Pazbasnenus: (konbvl, aiukeomsl, NOCAE008AMEIBHOCTB):
m — 250 mn
4) YenoBus (poTOMETPHPOBaHUA:
Tpubop VA = .(Onuna soanbl uru Hovep ceemodnuibmpa); [

= ...(monwuna xweemst)
Okpacka ghomomempupyemozo pacmsopa — Jceamas
Pacmeop cpasnenus — 6ooa

5) OnruyeckHe IIOTHOCTH IPaJyHPOBOYHBIX PACTBOPOB

Ae Vem. p-pa | Kowny. Ti -
A A
p-pa MKz / ma
1
2
N

6) I'panyupoBounslii rpaduk

7) OOpadoTka rpaaynpoBO4HOH CECPHH, PacyeT € H CTaHIAPTHBIX OT-
KIOHEeHHI mapaMeTpoB H oflieil annpokcHMalHH I'PagyHpOBOYHOIL ce-
PHH.

8) Pesynbrartsl (poroMeTpHpOBaHHA pacTBOPOB 11pod:

Ne npobnt A Kony. Ti Kony. Ti
Mmke/wn | & npobe, %
1
2

9) KoHeunble pe3yabTaThl (¢ JOBEPHTE/IbHEIM HHTEPBAIOM ).

Bnanerts criocobaMu nmpuMeHeHHs 3HAHUH, JIe)KalluMHU B OCHOBE PabOThI

TETUIOBBIX allapaToB Ha METaJUTypruueCKUX MPOU3BOJICTBAX
[pumep 3aanus

Jadaua 20). Onpegennts KOHUCHTPALMK Yraepoja u kucnopoja s paciiase Fe-C, naxoasiem
pasroBecHn co wakom, cogepxkammm X, Y u Z% (moasn.) FeO, npu remneparype 1600
CunraTs METAIL M LUIAK HAeAILHBIMK pacTBopami. Mexoauele nanubie cejensl B tabn. BT,

Tabnuua B7 — Bapuantsl yenosuii sanaun Ne 20

No pap. X 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
B 8 13 18 14 18 23 28
5 9 14 19 15 19 24 29
6 10 15 20 16 20 25 30
7 11 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

BJ'Ia,Z[eTL crocobamu IIPUMCEHCHUSA 3HaHHﬁ, JIC)KalMHU B OCHOBEC pa60TLI




MEXaHUYECKOro 000pyIOBAHUS, HCIIOIB3yEMOT0 B JTA00OPATOPUH IS
MIPOBEICHUSI NCCICIOBAHUS CPEJl, OTNPEACICHHUS BI3KOCTHU, INIOTHOCTH U
OpYTUX XapakTepucTuk 00sexToB OC

3ananue

Pacckaxknte 0 YCTpOWCTBE W NPUHIIAIIE PaOOTHl POTAIMOHHOTO
BHCKO3UMETpa «PeotecTy

14

19 ol
15 H—T1 &
° o—H—7
4 ~—t—20
17 ©

6 : 1

PorannoHHbIi BHCKO3HMETD «PeoTecT»

1 - ocHOBaHMe; 2 — KOPIYC NPHBO/A; 3 — BEAOMBbIH Ball H3MEPHTEIBHOIO Me-
XaAHH3MA; 4 - H3MEPHTE/ILHBIH LIIMHIP BHYTPEHHUI; 5 - H3MepHTE/bHBI 11~
[UHJP HAPYKHELL 6 - TEPMOCTATHPYIOIIHMI cocy/l; 7 - PyUKa [epeK/IoueH s va-
CTOTHI BpﬂLLLeHHH l‘lghlepl‘l'l'e.llhﬂﬂlﬂ LlHJIMH.upa‘. 8 - lIKajia pel 'MC'lpaLLMH C‘l}'l IEHHA
ckopocti; 9 - yactoromep; 10 - Ban u3MepuTensHOro wMHapa; 11 - 1yxcry-
HeHqaTslil JTHHAMOMETp (IpyiKuHa Kpyvenus); 12 - noreHunomerp; 13 - nokassi-
Batoui npudop; 14 - peluar nepekioueHHs 1uana3oHos; 15 — mydra - 3amox
LMJIMHPA BHYTPEHHEro; 16 - peraar (uxcauy HIMHApPa HapyskHoro; 17 — 3a-
NopHas KpbllKa WHIHHAPA; 18 - 3anopHas raiika uumaapa; 19 - tepmomerp; 20 -
pblyar (PHKCALHH TEPMOCTATHPYIOIIETO COCYAa

Bnanets crioco6aMu MprMEHEHHsI OMTUCAHUM K COOTBETCTBYIOLIEMY
J1a00paTOPHOMY 000PYIOBAHKIO, TPUOOPAM, MaTEPHUAIaM.

3aganue

Pacckakute 06 0COOEHHOCTSIX UCIIONB30BAHHUS Ja00PATOPHOTO
06opynoBanus

=9 =
— =

Biasets crmocobaMu MPpUMEHEHHSI METOIMK B 00J1aCTH HCCIIECIOBAHUS
cpell pU3NYECKUMU, XUMHUUECKUMH U (PU3UKO-XMMUICCKHUMU METOIaMHU.

I/IHCprMeHTaHBHBIC METOAbI aHaJIn3a.
Hpumep 1.6
HaeHTHHIMPYHTE COCAMHCHHE 110 MACC-CIICKTPY ICKTPOHHOH HO-
HU3aLHN.

Abundance

9000

0000

7000

6000

5000

4000

3000 7
2000 kL

1000 5 z 5
Lus 2| 30 |o s s 83, |74

mz>TTET g 15 20 25 30 3B 40 45 50 55 60 65 A0 75 &
mz | L% [ miz | L% mz L% mz | L% | mz L%
15 431 |28 325 41 1,03 44 223 72 25,00
26 L12 |29 17,60 | 42 3,12 57 8,87 73 L1l
27 834 |39 278 43 100,00 | 71 1,29

Brnaners crioco6aMu nnpumMeHeHus TpHOOPHOI 62301 0 HAIPaBICHUAM
HCCIIEIOBAHMS: KJIIACCHYECKYIO M COBPEMEHHYIO, CIIEKTPAJIbHbIE
IpuOOpHI, ONTHYECKHE PHOOPHI, Macc-crieKTporpadsel, Xxpomarorpadsl,
koHaykToMeTphl, @OK n Hedenpmerpsl, Giayopumerpsl,
pedpakToMeTpsI U Ip.




3aoaua 1.1. Moxer i B yKa3aHHOH CEPUH HOH C MAKCHMaJbHOH
Maccoii ObITb MONEKYJISIPHBIM H 00YCIOBHTL 00pa30BaHUE CIIEAYIOLIErO
psna pparMeHToB:

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

0) 144, 143, 142, 141, 140, 127, 126...;

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

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

AprymMeHTUpyiiTe CBOH OTBET.

3adaua 1.2. Moxer 1M B yKa3aHHOH CEpHH MOH C MAaKCHMAJILHOI
Maccoii ObITh MOJIEKY/ISPHBIM H 00YCI0BUTL NPH JIEKTPOHHON HOHM3A-
MU CJIEYIOLIHE CEPUH (PPArMEHTOB:

a) CyHs, CyoH7, CyoHg, CioHs, CsHg, CsHs...;

6) C;H-Cl0O, C;HeClO, CsHeCl, C;H,0, C7HqO...;

B) CioHy4, CioHi3, CoHiy, CoHio, CsHo, C7Hs...;

l') C](J] [1:N. C1()l I] 1N. Cul [qN. Cs”'N. Cq”“. ¢

ApryMeHTHpYHTE CBOI OTBET.

3aoaua 1.3. Onpenenute IEMEHTHBIH COCTAB COCJHHEHUS C MOJIe-
KyJspHbIM BecoM 123, eciii B Macc-CHEKTPE ITOr0 BELIECTBA HHTCHCHB-
HOCTH JiuHuit 123, 124 u 125 pasusl 71, 5,1 1 0,43 MM COOTBETCTBEHHO.

K -

2

C

MOCOOHOCTH CBO60,I[HO BJIQJACTL pasaciaMu q)HSI/IKI/I, HCOGXO,I[I/IMBIMI/I AJisL peHICHUA HAY4YHO-

MHHOBAIIMOHHBIX 3a4a4, U IPUMCHATH PC3YyJIbTAThl HAYyYHbIX I/ICCJ'ICZ[OBaHI/Iﬁ B I/IHHOBEII.[I/IOHHOﬁ JACATCIBbHOCTHU

3HaTh

COBPCMCHHBIC TCOPUU U 3a§aHI/Ie

METOJIbI (PU3HIECKUX, OmummmTe 0cOOCHHOCTH KayKA0H Irpynnbl MeTo10B. KakoBbl Hx
(PUBUKO-XUMHUIECKUX H ocobenHocTH? I'1e IPUMEHSIOT ¥ IS 4ero?
¢usmuecKkux 1. CnexrpanbHbIe METOIBI aHAIIH3A.
HCCIEI0BaHNH, 2. CHexTpOoCKOIHUs SAEPHOTO MAarHUTHOTO PE30HAHCA .
HEOOXOAUMBIMH JIJISI 3. HudpaxpacHas cneKTpOCKOIHSL.
peLIeHUs Hay4HO- 4. CrnexTpockomnus B yabTpadu0IeTOBOW 1 BUAUMOM
WHHOBAIIMOHHBIX 3a]a4 5. obnactsix crmekrpa.
KaK IPUMEHSITh 6. Xpomatorpaduueckuii METOA.
PEe3yJIbTaThl HAYYHBIX 7.  DNeKTpOXUMHUYECKHE METO/IbI.
UCCIICI0OBaHUil B 8. IloreHuuomeTrpusi B aHATUTUUECKON XHUMUH.
MHHOBAIIUOHHON
JEeSATEIBHOCTH
Kak COIMOCTABJISATD ) Taéuya 11 Bsaumoceass — cnexmpockomuveckix — Memodos  w  obracmeti
Snexmpovaznumozo cnexmpa.f1, 153 ¢.]
BO3MOXHOCTHU CrexTpockomeckne
Crnexrpaasnas ofaactn H3MeHSIOT CBOI0 JHEPIHIO
MPUMEHECHHUS ULt weron
Slaepro-drimueckue 0,005-14A Slapa
HCCIIeI0BaHUS
PentrenoBckne 0,1 -100 A BHYTPEHHNE YIeKTPOHEL
CYIIECTBYIOIINX METOOB By V- o .
180 S
¢usnueckux,  (U3MKO- ctesTpocKoia
Vd-crextpockomis 180 — 400 nwt BasleHTHbIE HICKTPOHEL
XUMHUYCCKHUX u CHERTPOCKOMI B BMOR 300~ 780 i Bancrrinic snexTpomt
(uzrueckux pr-m—
I/ICCJ'ICJIOBaHI/Iﬁ ISt Boraran K- 502500 1 Moneky b (Konebatensnan
CneKTpoCKoTHA Sneprus)
penieHus Hay4HO- - Wiorexyaer (ronearemim,
HUK-cnextpockonua 4000 — 400 car
MHHOBAIIMOHHBIX 3a1a4 BpANATETHHAN YHEPIH)
Muexposomionaz 0,75 3,75 mm Morneky st (BpamaTebHas JHepris)
DaexkTponHbii Hecnapennsic »nekTpons! (5
Jem
HapaMArHITHBL PE3OHAHC MATHHTHOM TI071¢)
SlAepHbIi MATHHTHBI SLCPHBIC CIHEL (B MATHHTHOM
06—10m
pesonatc none)

BrI0upath ONTHMAIBHBIC METO/IBI HCCIICOBAHUS U METOAUKH
HCCIIeIOBAaHUS B KOHKPETHOM HAINPaBJICHUH UCCIIECIOBAHMUS,
COTIOCTABJISITH O BO3MOYKHOCTH MTPUMEHEHUS JJII UCCIICTOBAHUS
CYIIECTBYIOMNUX METOAO0B (HU3NUECKHX, PUIUKO-XUMHUIECKUX U
(bM3HUeCKUX MCCIEN0OBaHUHN ISl PEICHUS HAYTHO-WHHOBAIIMOHHBIX
3a1a4y

3ajanue
OcCyIIECTBUTE CPABHUTENBHYIO XapaKTEPUCTUKY METOJIOB , HAIIPUMEP

UK-cnekrpockonus u UK-cnexrpodoTomeTpust
ITo TakuM OCHOBHBIM TIApaMeTpaMm:
1.00BeKT u mpeaMeT MeTo1a

2.1lenb U pe3ynbTaThl (TUMOTE3A)




3.HeoOxonnmble U JOCTATOYHBIE YCIIOBUS

4 Vineu, IpUHITUTIBI, 3aKOHOMEPHOCTH Ha OCHOBE KOTOPHIX paboTaeT
METO/, HAaOII0ICHUS

5.Cxema, MOJIeTb WJIH IUTaH OCYIIECTBICHUS METO/Ia

6.3HaHue, yMEHHUE, HAaBBIKH, HEOOXOIMMBIC IS pean3allii MeToIa
7.0mnpenencHre MeTOIA

8.I'ne ceituac ucnomp3yercs MeTo1? PannoHanbHO I €ro HCIOb30BaTh
B BalllEM HCCJIEOBAHUH?

YmMethb MPUMEHSTh 3ananue
coBpeMeHHbIe Teopuu 1 | Kak u rze, A 4ero MO>KHO IIPUMEHSITh;
METOJIbl (PU3NYECKUX, 1. cmekTpanbHBIE METOJIBI aHANIN3A.
(HDU3UKO-XUMHYECCKHX U 2. Meronsl IMP.
(hu3necKnx 3. MeromuKu HH(PaKPaCHOH CIIEKTPOCKOIINH.
HCCIEeIOBaHUM IS 4. METOAWKH CIIEKTPOCKOIH B yIABTPA(PHOICTOBON H BUAUMOM
peLICHUs] HAy9HO- 00J1acTsAX CIEKTpa.
WHHOBAITMOHHBIX 337124 5. xpomarorpaduuecKknii METO/ aHaIN3a.
aHAIM3UPOBATH 6. DNIEKTPOXMMHUYECKHE METOABI aHAIH3A.
BO3MOXKHOCTb 7. METOIUKH MOTCHIHOMETPUH B AHATUTHICCKOH XUMUH.
MPUMEHEHUS LIS
UCCIIeI0BaHMUS
CYIIECTBYIOIIMX METOI0B | BbIOMpaTh onTHManbHbIe METO/IbI HCCIIEIOBAHUS U METOINKU
(usnueckux, GU3NKo- HCCJIEJOBAHMSI B KOHKPETHOM HaIpaBJICHUH HCCIIEI0BAHUS,
XUMHUYECKHUX U COIOCTAaBJIATH O BO3MOXKHOCTH MPUMEHEHHUS LTS UCCIICAOBAHUS
¢usmuecKkux CYIIECTBYIOIINX METOMOB (PU3UUCCKHX, PU3UKO-XUMUIECKUX U
WCCIIEIOBAaHUH JUTS (U3HUYECKNX UCCIECIOBAaHNH IS PEIICHNS HAyYHO-NHHOBAIIMOHHBIX
peLICHUs Hayq9HO- 3a7aq
WHHOBAITMOHHBIX 337124
COIIOCTABIIATh 3ajganHue
BO3MOXKHOCTH onpeneente
NPHUMCHCHUSA A HOHOB TsEKeABIX MeTantos (Zn 2, Cd ¥, Pb ¥, Cu ™)
UCCIIeI0BaHUS
CyHleCTByIOHII/IX METOJ0B O,I[HHM 3 Hauboiee pacnpocTpaHeHHBIX 33.1"[]5{3HHTCHC]:;I Gpr}Ka[OLL[CH
(1)I/I3I/IquKI/IX, (bI/ISI/IKO' CpeJbl ABIAKTCH HOHBI TAME/ILIX METAIOB (TM) OCHOBHBIM HCTOYHMKOM
XUMHUECKIX " Barpﬂ'}HCHl’Iﬂ“TM ABNAKOTCA CTOYHBIC BOIOBI TFAJIBBAHHYCCKHX l'lpOH'jBO.:[CVTB.
NpeanpHATHH IO NPOHU3BOACTBY HMCTOYHHKOB TOKA, NPCANPHATHA YEPHOH H
usnaeckux HBETHOH METAILTYPIHH, MALIHHOCTPOUTENLHBIE 3aBOJIBI H D,
HCCIIeIOBaHMI A | Kakue METOAbI IPUMEHSIOT UL X OOHapy>KeHUS?
pCIICHHA Hay4HO- | Kakue nmpuOOpPbI UCTIONB3YIOT LISl UX OOHAPYKEHHS?
HHHOBAIlMOHHBIX 3a71a4 Kakwne u3 nepeuncieHHbIX HIDKE 00BEKTOB,
MOTYT OBITE 00BLEKTAMH aHa/IN3a © BOJA, IIO4Ba, BO3IOYX, OHOMOTHYECKH
dKTHBHEIC ,Z[OﬁaBK[—'I.. JICKAPCTBCHHBIC NIPENAapaThl, NHIIEBRIE NPOAYKTEI, IIPO-
JOBONLCTBEHHOE CEIPbE, Nap(roMepHs, KOCMETHKAa, a3pP0O30IH, TOp{, HI,
TBEP/BIE OTXOMBI H TP,
Barma 3a1aua onpenenuTe Hanu4Ke NUHKA B TIouBe. BeiGepure meros.
ObocHyiiTe ero BEIOOP
Bnaners COBPEMEHHBIMHU Brnaners criocobaMu mpuMeHEHHs 3HAHNH, JIeXKAIUMH B OCHOBE PabOTHI

METOAaMU (PU3UUECKHUX,
(HDUBUKO-XUMUYECKHUX U
(u3ngecKnx
HCCIIEI0OBaHUM U1
peLICHUs HAy4HO-
WHHOBAITMOHHBIX 337124
npUeMaMH
UCTIOJIb30BaHMs
CYIIECTBYIOIINX METO/IOB
(usnueckux, GU3MKO-
XUMHUYECKHX 1
(usngecknx
HCCIIEI0OBaHUM U1
peLIeHuUs Hay4HO-
MHHOBAI[MOHHBIX 33]1a4
npueMamu aHaM3a

CIEKTPAILHOT0 000PYI0BaHUS, UCIIOJIB3YEMOT0 B JIAOOPATOPUH ISt
MPOBEICHUS aHAJIN3a CPEex

3ajanue
B UK-cniekTpe HCXOAHOTO THAPOKCHAa amoMuHus (puc.4.1.) B obmactu

BaJICHTHBIX KoyieOanwmii csizu -OH Ha6J'IIO,Z[aIOTC$I HCCKOJIBKO ITOJIOC
TIOTJIOIICHMUA. quy OHH COOTBCCTByIOT?




NPUMEHECHHUS ULt
HCCIIEIOBaHUS
CYIIECTBYIOLINX METOIOB
¢usnveckux,  (UIUKO-
XUMHUYECKHX u
(u3nIecKnx
HCCIIEJOBAHUHI IS
peueHust Hay4YHO-
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ANEKTPOXUMHUYECKOTO 000pYIOBaHHUS, HCIIOIH3yEMOTO B JIA00OpaTOpuu
JUIS IPOBEJICHHS aHAIIN3a CPeJl

KJ’I&CCH[I}HRR[[HSI OCHOBHBIX YIEKTPOXHUMHYECKHX ME€T0J0B aHAIH3A

10 H3MepsieMOMY NapaMeTpy

-E B

MeToa Mamepsemslii napamerp Yenoeus
H3IMEPEHHs
Konpykromerpus VienbHas 3eKTponpoBoAHOCTD — K, [TepemenHslii TOK
Cn-em’! (~1000 T'u)
[MoreHunoMeTpust [Morenuuman anexrpona (IJIC sueiixn) I=0

Kynonomerpus

Konuuecrso anexrpuuectea — O, Kn

1= const uwin

noasporpadus

E = const
Daexrporpaumerpus | MameHnenue maccsl d1eKrpoga — m, r 1= const wim

E = const
Bonsramnepomerpus/ | Cuna toka — f, MKA 1= flEmnox)

Bnanerts criocobaMu nmpuMeHEHHs 3HAHUH, JIe)KalluMHU B OCHOBE PabOThI

ONITHYECKOT0 000pyIOBAHNUS, UCIIOIB3yEMOTO B JTA00OPaTOPUH IS
MPOBEICHUS aHAJIN3A CPEe

3amanue

Kak n3MeHsercs ynenpHas 3JeKTPOIIPOBOIHOCTh PaCTBOPA MPU MAaJIBIX

1 CpeTHUX KOHIICHTPAIHSIX ?

IMorenunanst eeigenenns (25 °C) Hz uz 1 M H:S804 nia
PAa3HBIX JIEKTPOIOB H IIPH Pa3IHYHOIl BeJIHYMHHE INIOTHOCTH TOKA

DuexTpoj Motenuuan (B) npu ninotHoctH 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
rpaur 0,002 - 0,32 0,60 0,73
Hg 0.8 0,93 1,03 1,07 -
Ni 0,14 03 - 0,56 0,71
Pt (rnanxas) 0,0000 0,16 0,29 0,68 -
Pt (mnaruuupoeaHban) 0,0000 0,030 0,041 0,048 0,051
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Pue. 2.1, 3aBHCUMOCTB YEIEHON nekTponposoHoctH (25 °C)
OT MOIAPHOI KOHUCHTPALMH BEIIECTBA B PACTBOPE:
I — H:804; 2 — HCIL; 3 = NaOH; 4 - NaCl; 5 — CHsCOOH; 6 — NHs.

Brnanets criocobaMu puUMEHEHHS 3HAHNH, JISXKAIUMH B OCHOBE PabOTHI
TEIUIOBBIX aNIIapaToB Ha METAJUTYPIUIECKUX IPOU3BOJCTBAX
TecToBoe 3ananne

1.Yka3athb, 10 KaKOMY NPHU3HAKY KIACCH(QUIMPYIOTCS MALIMHBI U
MEXaHHM3MBI, HCIIOJIb3yEeMBbIE Ha MPEANPHUATHUIX 0OIIECTBEHHOTO
MTUTAHUA:

1.ITo Ha3HaueHUIO 0OpadaTHIBAEMOIO POIYKTA.

2.I1o Bugy 06pabaTbiBa€MOTo MPOIYKTA.

2 VKa3aTh, Ha Kakue TPy MOJPa3aessieTcss MEXaHNIeCKOe
000py10BaHNE, HCTIOIB3YEMOE Ha IPEIIPHUSITHIX 00IIECTBEHHOTO
MTUTAHHSA

1.Muoro¢yHkunonaigpHoe. 2.HeaBToMaTnueckoe.
3.IlonyaBTOMaTuyeckoe. 4. ABTOMaTH4ECKOE.

3. BrIOpaTh HEOCHOBHBIE MaTEPHAIIBI, HCIIOJIB3YIONTHECS IS
M3TOTOBJICHUS MAIlIMH NpeIHa3HauYeHHbIC T MPEAIpUSTHNA?
1.Cranb. 2.Yyryn. 3. Amomunuii. 4.Mens. 5. Xpom. 6.Hukens 7.1 unk
4 . BriOpath npaBUIBHBIN BapuaHT OTBETA J[J1s1 Uero coemuHusoT
O0OMOTKY 3JIEKTPOJIBUTATENS «3BE3JI0M» HITH «TPEyrOJIbHUKOM?
1.Ecnu Hanpspkenue B cetu 220B coeqUHAIOT «TPEeyTroJIbHIUKOMY.
2.Ecnu Hanpspkenue B cetr 380B coequHAIOT «3BE30M.

3.Ecmu HamipspxeHne B cetu mpeBbimaet 380B , To coemuHAI0T 00MOTKY
IIEKTPOJBUTATEIIS HITH «3BE3JI0N» HIIH «TPEyrOJTbHUKOM.

5. Yka3arp, Kakas TEXHUUECKast JOKYMEHTAIMs BBIIAETCS HA KXKAYTO
MallnHy:

1.DkcmutyatanonHas fokymentauus. 3.11acrnopr.

2.PemonTHas nokymeHTarums. 4.®opmyssip.

6.HazoBute anmnaparsl BKIIOYEHUS AJIEKTPOOOOPYAOBAHUS:
1.Muxkponepekirouatenu. 4.PyOuipHUKH.

2.KymnaukoBsle nepekaogareny. 5. KHOMOYHbIE MepeKIoYaTeN .
3.ITaketnsIe nepekitogarenu. 6.11tencensHple pa3bEMBI.

7.Ha3oBuTe anmapatsl 3alUThI 3IEKTPOOOOPYIOBAHUS |
1.ABTOMaTHYECKHE MEPEKITIOTATEIH.

2.Ilnakue nperoxXpaHuTenu.

3.TemnoBble pene 3a1uUThl.

BirageTs cioco6amu IPUMEHEHUs 3HAHHM, JIeXKAIMMHU B OCHOBE pabOThI
MEXaHHYECKOTro 000pyI0BaHUS, HCIIOJIB3YEMOT0 B 1a00PATOPHH LIS
NPOBEICHUS UCCIICJOBAHHUS CPEl, ONPECICHUS BA3KOCTH, IJIOTHOCTH U
JIPYTUX XapakTepucTuk 006exToB OC




CnocodbI BHIPAKEHHA KOHIEHTPALIHH PACTBOPOB

Cocras moboro pacTsopa MOKET ObITH BBIPAKEH KaK Ka4eCTBEHHO, TAK H KO-
JIHYECTBEHHO. PacTBOP ¢ OTHOCHTENIBHO HH3KHM COJEPKaHHEM PacTBOPEHHOIO Be-
ecTsa Ha3blBaOT pa’iﬁﬁlEHEHfolM7 C OTHOCHTEJIbHO BBICOKUM — KOHLUEHTPHPOBaH-
ueim. Takasi konudecTBeHHAs OLEHKA YCJIOBHA, Hﬁl’]plrlMEﬁ];l7 s DEPHDﬁ KUCIOThI
KOHUEHTPHPOBAHHLIM CYHTAETCA PacTBOP, I/le MaccoBas 10/ KHCJIOThI paBHa 98] a
Just consiHoii — 38 %

JUist KONHYECTBEHHOMH OLEHKH COCTABA PACTBOPOB HCMONL3YIOT NOHATHE (KOH-

| uenrpawsny. CymecTsyioT pasiuHbie CHOCOGE ¢ BBIPAKEHIUA.

1._Maccosan dons pacmeopennozo seieemen ¢ pacmeope. Oxa o5o3Hava-
erca W, (1o nepsoii Oykse anrnuiickoro ciosa « Weight» — ec) 1 paccuuTbiBaercs
m, (I, KT, T)

no dopmyne W, = OHa BBIPAKAETCA B J0NAX OT eIHHHIIBI H NMOKa-

m . (1K T)
3bIBAET, CKOJBKO IPAMMOB (KT, T) PACTBOPEHHOIO BEIIECTBA CONEPHTCA B 1 T (KT, T)
pacteopa. Hanpumep, W, = 0.05. D10 o3nauaer, uTo B Kas/ioM rpamme (KT, T)
pactsopa cosiepsures 0,05 r (kr, T) pacTBopeHHOro BellecTBa. Maccosas nons pac-

TBOPEHHOIO BELIECTBA B PacTBOPE MOMKET ObITh BeIpakEHA H B NPOLUCHTAX! an

m
= ﬁ - 100 = Wy, - 100, %. B 31om ciyuae W yka3bIBaeT, CKOIBKO FpaMMOB (KT,
p-pa
T) PacTBOPEHHOrO BellecTsa colepuuTes B kauabix 100 r (kr, T) pacrsopa. Hanpu-
Mep, Wyno, =5 %: B kamasix 100 r pactsopa cogepxutcs 5r NaNO; wm 8
wancapix 100 kr (1) pactsopa — 5 kr (1) NaNOs
Pactsop m000ii KOHLEHTPALMK XapakTepH3yeTcs CBOeil MIOTHOCTBIO p (/M
®r/n; /1, T/M7), KOTOpasl NOKa3bIBaeT, CKOJIBKO rpaMMoB (Kr, T) BecHT | i (11, M°)
pacTsopa JlanHoii koHuentpauun. Hanpumep, p = 1,02 r/mn. 3o o3nauaer, uto 1 mn
pachpa nauuoii konuenTpauu secut 1,02 r. [loTHOCT pacTBOpa paccuMTHIBAGT-

m
¢ 10 GOpMyIE Pppa = V“"‘ . [lnoTHoCTE (p) — 3TO BEJIMYHHA JUIS TIEPEXO/A OT MACChl
v
pacTBopa K ero 00bemy u Hao0opoT.
2. Moaspnan xonuenmpauua pacmsopa (C,). Ee 3uauenne nokassisaer,
CKONIBKO MoJieli pacTBOPEHHOTo BelecTsa cojepianrcs B 1 1 pacrsopa. Hanpumep,
C,, (p-pa KCI) = 5 moup/n1. 3710 03HAU@ET, 4TO B KAHIOM JIHTPE TAKOIO pacTBopa co-

nepxkures 5 mons KCL MonsipHas  KOHIeHTpauus paccudTsiBaeTess 1o (opmyne

m.l

Cu= _ e

Vem M Vo
(MOIB); My, — Macca PacTBOPEHHOTO BellecTsa (r); M — MonspHas Macca pacTso-
peHHoro BeriecTsa (r/Monb), Vypa — 00bem pactsopa (11)

3. Moaapnan KoHueHMpauua IKGUEWIEH NG PACKIEOPa (FKBUBAICHTHAS KOH-
LEHTPALLHS HIN HOpPMaNbHas koHuenTpauus). Oua obo3uauaercs C, (Mcnons3yercs
Takike C,). Ee 3Hauenne nokassisaet, CKOJILKO MONEl IKBHBAIEHTOB PACTBOPEHHOTO
BewnecTsa cojepkutes B 1 pacrsopa. Hanpumep, C, (p-pa HNO;) = 2 mone/n. 910
03HAYAET, YTO B KAK/IOM JUTPE PACTBOPA COAEPHRHTCS 2 MOk IkBuBaneHToB HNO3
MonsipHasi KOHUEHTPAlUHs 3KBHBAJIEHTAa PacTBOpAa PAacCUHTHIBAETCA 10 (opmyle

(MonIB/11), T/Ie Vs — KOJIMYECTBO PACTBOPEHHOIO BEIIECTBA

C,= 1FE:LMBJH:/1)
TV T M, v, e

Ppa e Ve

Pactsopsi, umeloutie oanHakossie 3uadenns C,, pearupyior Mexy codoil B
PaBHBIX 00BEMAX, TAK KAK COJEPHkKAT PABHBIE KOJHYECTBA MOJIeil IKBHBAICHTOB pac-
TBOpeHHbIX BeuecTs. Ecim pacrsopsl umeror pazmiunsle 3uaqenns C,, To BeTymaio-
LMe B PeaKiHi0 00BeMbI YTHX PACTBOPOB 0OPATHO NPOTIOPLHOHANBHBI HX MOJISPHBIM

V,_ C
KOHICHTPALHAM YKBHBAICHTA: V—‘= C—" win Vi- G =Va- Cyo.
2 2l

4. Monsnsnan xonuenmpauusn pacmsopa (Cn). Ee 3naueHune nokaseisaer,
CKOJIBKO MOJIeii PACTBOPEHHOIO BELIECTBA COJePHHICH B 1 KU pacTBOpHTENs
Hanpumep, C,, (p-pa H;SO,) = 10 mMonb/kr. IT0 03HAYAET, YTO B KAKIOM KHIO-
rpamme Bobl pactBopeno 10 mons HySOy MonsiibHas KOHLEHTPALMs pacTBOpa

v m

P pa
accuThiBaeTcA no gopmyne: Cy, = = —— — (Mons/kr
p PM) ™ m M__-m ( )

pna pa Mpag

3. Monapuan (monsnas) dons pacmeopenno2o geniecmea & pacmeope. Oua

0003HAUAETCS )y, - Ee 3Hauenne noKa3biBAET, CKOIBKO MOJIEli pACTBOPEHHOTO Bellle-
cTBa cozepxnTes B 1 Monb pactsopa. Hanpumep, ¥ cusq = 0,02. 310 03navaer, 4o B

1 monb pacteopa conepskutcs 0.02 mons CuSO.. Ecnu B pacTBOpe TONBKO O1HO pac-
TBOPEHHOE BEUIECTBO, TO ¥, ,= 0,98. CyMMa MONBHEIX J0NEH BCEX KOMIOHEHTOB B

pacTBope pasHa equHuue, T.e. | Moab. MonbHas 10/ PACTBOPEHHOrO BellecTsa B

ITIP_

Iy Vos Vos M,,
PacTBOpe paccHHTBIBACTCA MO (POpPMYyJe XPI = = = —
Vea FVpar Ve Mpe | Mo
My Mg

Ecnn B pactBope Heckobko (K) pacTBOPEHHBIX BEIIECTB, TO MONBHAS 0718 TEOG0TO
M3 KOMIIOHEHTOB, B TOM 4YHC/IE PacTBOPHTENSA, PacCHHTBIBAETCH MO ¢'DpMyHﬂ

. Hanpimep, npy Haiuduun Tpex pacTBOPEHHBIX BELeCTB i PACTBOPUTENIs,

= v . 2 vy = Vs X
= 3= —— = —_—
ViV, VY, ViV VY, YV VY,

= Va
ViV, VY,

D+ ptE=L

6. Tump pacmgopa. 3T0T BHJ BRIPAKEHHs COCTABA PAacTBOpa 0003HAYAETCS
Oyksoii T. Ero 3uauenne nokaselBaeT, CKOJIBKO IPAMMOB PACTBOPEHHOIO BELIECTBA
conepskntes B 1 mn pacteopa. Hanpumep, T (p-pa Na,COs) = 1,5 r/mn. Oro o3Haua-
€T, YTO B KaiJIOM MHJULWIMTPE Takoro pactsopa cogepsurcs 1,5 r NaCOs. Tutp

m,

A

= (r/mum),
™

Brnazmets crmoco6aMu MpUMEHEHHSI OIIMCAHUH K COOTBETCTBYIOLIEMY
n1abopaTopHOMY 000PYI0BAHHIO, MPUOOPAM, MaTepHUaIaM.

pacTeopa paccuuTeiBaetes no dopmyne T =

O6mee 1abopaTopHOE 000PYAOBAHNE UCTIONB3YETCS PU TIPOBEIACHUH
IO/I'OTOBUTEIBHBIX WM IIPOMEKYTOUHBIX PabOT C BELIECTBAMH JI0
HavaJia UCCIIeI0BaHKs HITH B Tipoliecce ucrbITaHui. C MOMOIIBIO TAKOM
TEXHHMKHU BBITIOJIHSIOTCS TIPOLIECCHI CMEIIUBAHUS, APOOIICHUS,
N3MEeIbUCHHS, U3MEHEHHS arperaTHOro COCTOSTHUS ¥ MHBIX (PM3HKO-
XMMHUUYECKHX cBOUCTB. O011ee 1abopaTopHOe 000py0BaHNE — ATO:

v CriennaisibHast labopaTropHas MeOelb




v/ llIxads! BBITSOKHBIE JTaOOpaTOpHbIE

v/ CyinibHbIC IKa(bl

v/ JlabopaTopHBIE TEPMOCTAThI

v X0NoAMILHUKY 1Ta00paTOpHBIE

v/ TutpaTopsl

¢/ MarHuTHbIC MEIIaJIKH (MHOTHE U3 KOTOPBIX C OJOIPEBOM)
¢/ HecKOJIBKUX THITOB BECOB (TEXHUYECKUX, QHATUTHYECKUX )
¢/ HeckostbKuX THNOB LIEHTPUPYT J1a00paTOPHBIX

v/ pH-metpsr

v/ CriektpooTOMETpHI

v K-®ypbe criekTpoMeTphl

v ©oToMeTpHI

v/ I'oMoreHu3aTopsI

v KoMIuIeKThI 1a00paTOpHON MOCYABI: MEPHBIC LIHIMHIPHI, KOJIOH,
XUMHYECKHE CTaKaHbI, JO3UPYIOIINE IIUIETKH ¥ IpoyYee

v/ ABTOMaTHYeCcKHUe 103aTOPhI (ABTOMATHYECKUE MTHIICTKH)

¢/ ABTOMaTH3HPOBAaHHBIC PACCEUBAIOIIE CUTA

v/ LlupoBbie MOISIPUMETPHI

v/ PedpakTomeTpsl 1abopaTopHbIe

v/ CucteMbl MEXaHHMYECKOTO BCTPSIXUBAHUS (pa3Hble, BKIIOYAs
opOuTaNbHbIC)

v/ PoropHble ucnapurenu

v Bucko3umerpsl

v/ Cuctembl JUIsi OYUCTKH PACTBOPUTEIICH

v/ Cuctembl 1S TBepIO(ha3HOT0 SKCTParupOBAHHUS

v/ Ha0ophb! 17151 TOHKOCIIOHHOM XpomaTorpadun (MHOT 1A, C
ABTOMAaTHYECKUMHU CUCTEMaMHU HAHECEHHS M C aBTOMATHYECKUMHU
JICHCUTOMETPaMH)

v CrieriasibHbIe 00Ty4aloIie YCTPOHCTBa IS IPOCMOTpa
TOHKOCJIOIHBIX ITACTHHOK

v/ CrieninaibHbIe CUCTEMBbI BBITSKKH

v/ KoHauuunoHepsl

v/ Cucrtemsbl Juist 04eHb (GEKTUBHOI OUYUCTKU BOABI (IMCTUILISTOPBI,
OMANCTHILISITOPBI; ICHOHU3ATOPbI; CUCTEMBbI, OYHIIAIOIINE BOJLY
yIbTPadUOICTOBBIM CBETOM)

v MybenbHble Ieun

v/ ABTOKIIaBEI

v/ DIIeKTPOHHBIE TEPMOMETPEI

v/ DKCTPaKTOPHI

v HeckobKo yibTpa3ByKOBBIX OaHb

v [locynomoeyHasi ManvHa

v/ HuskoreMneparypHble MOPO3UIIBHUKA

v/ Becnl Ut m3mepenus BiaxuoctH npu cymke UK ceetom
v/ llkad it XpaHEHUs! TOKCUYHBIX U BOCIUIAMEHSFOIINXCS
pactBopuTeneit

v/ Cucrema /715l aBapuitHOM IPOMBIBKH TJ1a3

v/ Bozsinbie 6anu 1abopaTopHbie

v/ DIIeKTPOHHBIC U3MEPUTEIN BIAYKHOCTH U TEMIIEPATYPBI

v/ DIIeKTPOHHBIE CEKYHIOMEPBI

v pH-MeTpBI C HOH-CENIEKTUBHBIMH AJICKTPOIAMHU

v/ [Ipucniocobnenus st paboThl ¢ OOBIYHBIME CTSKISTHHBIMA
MHUIIETKAMU (BKJIFOYAst JJICKTPOHHBIE)

v/ JlepkaTely, ITaTHBBI, JTAIKH, KPEMe)KHas OCHACTKA

v/ BogocTpyiiHbie HACOCHI

v/ JInodupHast cyika

Bragets cmoco6amu mpuMeHEHUSI METOAMK B 00JIACTH UCCIICIOBAHUS
cpell GU3NIECKUMHU, XUMUIECKUMU U (PU3UKO-XUMUIECKUMHU METOIaMH.
MHcTpyMeHTalIbHBIE METO/IBI AHAIN3A.

3amanue

KoHTpoIbHEIE BOIIPOCH 110 HOTSHIIMOMETPUHN

1 B ueM cylHOCTh MOTEHIHOMETPUYECKUX METO/I0B aHAINU3a?

2 Kako#i npotiecc BbI3bIBAE€T BOSHUKHOBEHHE AJIEKTPOJAHOTO
MOTeHIHaa?




3 Kakas 3aBUCHUMOCTb BbIpaxkaercs ypaBHeHreM HepHera? TlosicHuTh
CMBICI BXOASAIINX B HETO BEIHIHH.

4 Yt0 Takoe cTaHAAPTHBINA AIEKTPOAHBIHN moTeHman? Kak ero
OIIPEACIIAIOT SKCIEPHUMEHTAIBHO?

5 IlpuHuun ycTpoiicTBa CTaHAAPTHOTO BOJOPOIHOTO
IEKTPOJA,IEKTPOAHAS PEAKIIHSL.

6 Kak yctpoen ramsBannueckuii anemeHT? Kakue peakiiuu mpoTeKaroT
pu ero padore?

7 Kax Bo3nukaet DJIC ragbBaHU4ECKOTO d1IeMeHTa?

8 Kak kiaccuduuupyroTcs 31eKTpOAbl, HCIOIb3yeMbIe B
MOTEHIIOMETPUH?

9 DnekTpoabl CpaBHEHHMS — XJIOpCepeOpSHBIN U KaJoMeNbHbIH. MxX
YCTPOWCTBA, QYHKINH, IPUHLIUIIBI JCHCTBHS, SIEKTPOIHBIE PEAKIHUH.
10 Kimaccudukanms HHIAKATOPHBIX 3JIEKTPoI0B. X GpyHKINHN 1
OTJINYHS OT HJICKTPOAOB CPABHECHHS.

11 IIpuBecTr npUMephl METAINIMYECKMX UHAUKATOPHBIX 3JIEKTPOJOB 1-
10 ¥ 2-T10 poxa. OOBICHUTH MEXaHU3M UX ACHCTBUSL.

12 KakoBBI OCHOBHBIE THITHI HOHOCEJICKTHBHEIX 3JIeKTpoxoB? Kak oHn
YCTpOCHBI ¥ HA YeM OCHOBAaH NMPUHIUII UX AeHCTBUSA?

13 Kak ycTpoeH crekiisiHHBIN 31ekTpon? Ha uem ocHoBaHa GyHKIMs
HMOHHOM CEIEKTUBHOCTH I'PYIIIBI CTEKISHHBIX 3JI€KTPOJ0B?

14 B 4yeM CcymHOCTh NPSIMOH MOTEHIIMOMETPUHU (MOHOMETPUN)?
JlocTOMHCTBA M HEZJOCTaTKU METOAA.

15 B ueM cyTh MeTOa MOTEHIIMOMETPUYECKOTO TUTPOBaHMA? B Kakux
KOOPJMHATAX CTPOSAT KPUBBIEC MOTEHIIMOMETPUIECKOTO TUTPOBAHHSA?
Uem 00ycIOBICH BBIOOP KOOPIMHAT?

16 IIpuBecTu mpuMeps! MOTEHINOMETPHIECKOTO THTPOBAHUS C
HCTIONIb30BAaHHUEM CIEYIOINX Peakuuii: a) HelTpann3anuy; 0)
OKHCJICHHS—BOCCTaHOBIICHNS; B) OCAKACHUS; T)
KOMIUIEKCOOOPa30BaHus.

17 IlpumeHeHue METOI0B MPAMOI MOTEHIIMOMETPHUH U IIOTEHIIHO-
METPUYECKOTO TUTPOBAHUS B MUIIEBOM MPOMBIIUIEHHOCTH.

Bnanerts criocobaMu npuMeHeHust pUOOPHO# 6a30ii MO HaNpaBICHUAM
HCCIIEJOBAHMs: KIIACCUYECKYIO U COBPEMEHHYIO, CIIEKTPaIbHbIC
IpuOOpHI, ONTHYECKHE IPHOOPHI, Macc-crieKTporpadsl, Xxpomarorpadsl,
koHaykToMeTphl, ®OK u HeenpmeTphl, GpayopumMeTpsl,
pedpaxToMeTpsI U Ip.

IIpumMep peleHns TUIOBOM 3aJa4u
MMATEHIIHOMETPHS

Mpumep 2. DeKTPOABIKYIIAA CHIA TATEBAHHYECKON LIeTH

Ag" |[AgNO; || KCI (0,1 1.) | Hg,Cly, Hg"

pasna 0,38 B. Onpenemnte konuentpammio AgNO; B pactsope (MoIB/11).
Pewenue. Kanomensnerii snexrpon (0,1 H.) B JaHHOM ranbBaHH4e-
CKOM JIEMEHTE ABJIACTCA IEKTPOAOM CPABHEHHA CO CTAHAAPTHBIM MOTEH-
unatoM, pasaeiM 0,337 B. CrangapTHeli noTeHmman cepedpAHOro diek-
Tpoza pasen +0,79 B. Ilockoneky
OCH =P wia— Q'

P =Py g H005912C (AL ) =00, .0

e Q0% 0,72-0,79
lgC(Ag >=m&T;"'= W:-l 2,
C(Ag)=10"7=10710""=6,3 - 10 * mons/x;
TaK Kaxk
AgNO; > Ag + NO7,

TO
C(AgNOs) = C(Ag') = 6,3 - 10 * mons/n.

TIK - 3 - CriocoOHOCTE NPpUHUMATL Yy4aCTHEC B pa3pa60TKe HOBBIX METOHAOB MU METOAMYCCKUX MOAXOAO0OB B HAYyYHO-

MHHOBAIIMOHHBIX UCCJICAOBAHUAX U NHXCHC

HO-T€XHOJIOTHYECKOM JACATCIbHOCTHU

3Hatb COBPEMEHHBIE TEOPUHU U
METOBI PH3HUYECKIUX,
(HDUBUKO-XUMUYECKHUX U
(uzmueckux
HCCJICTOBAHUM,

I'OCT 17.2.1.03-84 Oxpana npupoxsl. Atmocdepa. TepMuHs! n
OIIpeieIeH s KOHTPOJIS 3arpsi3HEHNUS

I'OCT 17.2.1.04-77 Oxpana npupoasl. ATMocdepa. Mctounuku n
METeOpOJIoTHUeCKHe (PAKTOPBI 3arpsI3HEHNS, IPOMBILIICHHBIE
BbIOpOChl. TepMUHBI U ONIpe/IelIeHNUs]



https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_17.2.1.03-84
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_17.2.1.04-77

HEOOXOAUMBIMH ISt
pa3paboOTKN HOBBIX
METOOB U
METOIMYECKHUX MOIX0I0B
B HAY9HO-
MHHOBAIIMOHHBIX
HCCIIEIOBAHUAX U
WH)XCHEPHO-
TEXHOJIOTHYECKOI
JIeATEeILHOCTH

KaK MPUMCHSITh
Pe3yIbTAaThI HAYYHBIX
HCCJIeIOBaHUM B
WHHOBAIIMOHHOM
IEITEILHOCTH ISt
pa3paboTKN HOBBIX
METOIOB U
METOAMYECKHUX MOIX0I0B
B HAY9HO-
MHHOBALIMOHHEIX
HCCIEIOBAHUAX U
WH)XEHEPHO-
TEXHOJIOTMYECKOI
JIEATEILHOCTH

KaKk  COIIOCTAaBIIATH O
BO3MOJKHOCTH
IPUMEHECHUS IS
HCCIIETOBAHUS
CYIIECTBYIOIINX METOIOB
¢usnveckux,  (PUIUKO-

XUMHYECKHX u
(busnUecKux
HCCJICIOBAaHUM TS
pa3paboTku HOBBIX
METOZOB u
METOAMYECKHUX MOJIXO0H0B
B Hay4HO-
WHHOBAITOHHBIX
HCCIIEIOBaHMAX n
WHXKEHEPHO-
TEXHOJIOTUYECKOH
JIeSITETIbHOCTH
YMers IIPUMEHSATH AHanu3 yaiie BCero HauMHaIOT ¢ 0TOOPa U MMOATOTOBKH MPOOHI K

COBPEMEHHBIE TEOPUH U
METOJIbl (PU3NYECKUX,
(HDUBUKO-XUMUYECKHUX U
(u3ngecKnx
HCCIIEI0OBaHUM U1
pa3paboTKN HOBBIX
METOJIOB 1
METOJIMYECKHX MOIX0I0B
B Hay4YHO-
WHHOBAITHOHHBIX
UCCIIEIOBAaHUAX U
WH)KEHEPHO-
TEXHOJIOTMYECKON
JIeSITeIbHOCTH
aHaIM3UPOBATh
BO3MOXKHOCTb
MPUMEHEHUS IS
HCCIIEI0BaHUS
CYIIECTBYIOIIMX METO/IOB
(usnueckux, GU3MKo-
XUMHUYECKHX U

aHanu3y. Eciu oHM TIpoBeIeHB! HETIPaBUIIBHO, TO TIIATEIBHO
U3MEPEHHbIIT aHAJIMTHYECKUH CUTHAII HE JIaeT IPaBUIbHOM HH(OpMALIK
0 CO JIepKaHUH OIPeAeIIeMOTro KOMIIOHEHTa. [lorpemHocTs npu
npoOOMOATOTOBKE M 0TOOPE MPOOBI YacTO Je/iaeT OECCMBICTICHHBIM
UCTIOJIb30BaHUE BBICOKOTOUHBIX METOI0B. «[Ipo0bl» 3aBHUCAT OT criocoba
N3MEpEeHNs aHATUTHYecKoro curaana. [IpueMsr u nmopsiok or6opa
poOsI npennuckiBaroT ['ocynapcteennsie ctad gapTel (TOCT). 1.1.




(busnveckux
HCCIIEIOBAHUN JUUTS
pa3paboOTKN HOBBIX

1.1. Ot6op npobe!

Jins mposenenus amanuza GepyT cpeiamiolo npody. 1o HeGonbiuas
HaCTh AHATHIHPYEMOTO ()51:2!(1‘{‘1, Cptﬂ}l]’lifi COCTaB H CBOiiCTBa KDTﬂpDﬁ
JIOIDKHBI OBITH HICHTHYHBI BO BCEX OTHOLICHHAX CPEIHEMY COCTaBY H CBOii-
CTBAM HCCIICAYEMOIo o0bexTa

METOOOB N Paznuuaior renepanbayio, 1aG0paToOPHYI0 H AHATHIMPYEMYIO NPOdY.
Lenepansuas npoba oTGHpaeTcs HenocpeACTBeHHO H3 odbekta. Ona
MCETOANYCCKHUX MOAXOA0B Gonbiuas — 1-50 kr, U1 HeKOTOPBIX 00LekTOB (NpuMep: pyaa) 0,5-5 1. H3
_ reHepanbHoil Npodsl MyTeM COKpallcHHA OTOMpalOT nafopaTtopHyio mpody
B HaquO (ot 251 g0 1 k).
WHHOBAIIMOHHBIX Onny 9acTh MCMOMB3YIOT 7715l MPEABAPHTETLHEIX WCCTeoBanmii, apy-
VIO — CONPAHAIOT /114 BOIMONKHLIX apSHTPAKHEIX aHamn3os. TpeThio — ue-
HUCCIICA0OBAHUAX U NONE3YIOT HEMOCPEACTBEHHO ISl AHANNIA (AHATH3NPYeMas Tpoda).
Coaepkanue ONpeJenseMoro KOMMOHEHTA B aHATM3upyemoii mpobe
HHXCHCPHO- JIOTAKHO OTPaKaTh CPEHEE CONEPIAHHE ITOr0 KOMIIOHEHTA B HCCIIETYEMOM
> olibexTe.
TEXHOJIOTHIECKOH Tak mpoda 1-10 T ouenuBaeT cpenHee conepkaHie KOMIOHEHTa B re-
IesATeIbHOCTH HepankHOll npobe Maccoii HECKONBKO TOHH M 3anac KOMIOHEHTA B MECTO-
POKIEHHH
COIIOCTaBJIATH [pu oTG0pe NpPoGE! HAZO YUHTEIBATE!
1)  arperaTHOe COCTOAHHE 00LEKTA,
BO3MOXHOCTH 2) HEOAHOPOAHOCTH MaTepHana ¥ pasMep YacTHL, ¢ KOTOPBLIX HAaYMHACTCA
HEO/IHOPOJHOCTH,
[IPUMCHCHH S ALt 3) Tpebyemyio TOUHOCTE B 3aBHCHMOCTH OT 3ajlauil aHANH3a W MPUPOIL!
HCCIIEJOBAHUA obLekTa,
4)  BO3MOKHOCTH H3MCHEHHA O0LEKTA BO BPEMEHH.
CYHECTBYIOIINX METOJ0B
¢uznveckux,  (UIUKO-
XUMHUYCCKHUX u
(u3nIecKnx
UCCIIE0BaHUM IS
pa3paboTku HOBBIX
MCTOOOB u
MCTOANYCCKHUX ITOAXOO0B
B Hay4HO-
MHHOBAITMOHHBIX
HCCIICAOBAHUAX u
HWHXXCHCPHO-
TEXHOJIOTHICCKOM
JACATCIBbHOCTHU
BHa,I[eTB COBPCMCHHBIMHU OHeHI/IBaTL 3arpsA3HCHHUC aTMOC(I)epHOFO BO3yXa ropoaa

MeToaMu (PU3HIECKUX,
(HDUBUKO-XUMHYCCKHX U
(busnUecKux
UCCIICI0OBaHUM U1
pa3pabOTKH HOBBIX
METOJIOB U
METOJIMYECKHX MOIX0JI0B
B HAay4YHO-
WHHOBAI[HOHHBIX
HCCIICIOBAaHUAX U
HHKCHEPHO-
TEXHOJIOTUYECKON
JIeSTeIIbHOCTH

npueMamMu
UCIIOJIb30BaHMs
CYIIECTBYIOLIMX METO/IOB
(busnueckux, GU3MKo-
XUMHUYECKHX U
(huznaeckux
UCCIIeIOBAaHUH TS
pa3paboTKN HOBBIX
METOJIOB U
METOJIMYECKHX MOIX0JI0B
B Hay4YHO-
MHHOBAI[HOHHBIX
UCCIICJOBAHUSAX U
WH)KEHEPHO-
TEXHOJIOTMYECKON
JIeSITeIbHOCTH

npueMamu aHanmM3a
NPUMEHEHHUS JUTS
HCCIIEIOBaHUS
CYIIECTBYIOIIMX METO/IOB
¢usnyeckux,  (U3MKO-

Marunuroropcka.

B ropone MaruuTtoropcke HaOIIOJEHUS 32 COCTOSIHUEM aTMOChepEbI
MIPOBOAUT Ja00PaTOPUSI 0 MOHUTOPHUHTY 3arpsi3HEHUS] aTMOC(HEPHOTO
Bo3ayxa (UenstOMHCKHUIT LEHTP MO TUIPOMETEOPOJIOTHA U MOHUTOPHHTY
okpyatoreit cpensl - punmana GI'BY "Ypansckoe YIMC").

3amMepbl KOHIEHTPAIMH 3arps3HSIONUX BELIECTB B aTMOC(HEPHOM
BO3/IyX€ Ha IPaHUIIe CAHUTAPHO-3aUTHOH 30HBI [TAO "MMK"
MPOBOIATCS 3 pa3a B ICHb aKKPEAUTOBaHHOU JTabopaTopuei

[pumep 3ananust

IIpumep Ne 1. B Bo3ayxe NpOMBIIIIEHHON TUIOMIAJIKM XUMUYECKOTO
3aBOJIa OJTHOBPEMEHHO MPUCYTCTBYIO (DEHOI, alleTOH, CEPOBOOPOI,
¢dopmanpaerun B cnenyromux koHneaTpamsix: 0,08, 50, 5, 0,14 mr/ m3.
PaccunTath ypoBeHb 3arpsi3HEHHS BO3/1yXa MPOMBIIUICHHON TUIONAAKH
yuHuThIBast 3QGEKT CyMMalUK U CAEIaTh BBIBOJ O COCTOSIHUU
aTMocdepHOTro BO3IyXa




XUMHYECCKIX u
(uzrueckux
HCCJIEIOBAHUH IS
pa3paboTku HOBBIX
METOOB "
METOAMYECKIX ITOIXOI0B
B Hay9IHO-
WHHOBAI[OHHBIX
HCCIICTOBAHMSIX u
WH)XCHEPHO-
TEXHOJIOTHYECKOM
JICSITETIBHOCTH

I[IK - 4 - CrocoOHOCTh IIaHUPOBATH W

KOH(epeHInu

OpraHru30BbIBATH (1)I/I3I/I'~IGCKI/IC HCCJICJO0BaHNs, HAYYHBIC CEMHWHApbl H

3HaTh

OCHOBHbIE (hu3nUecKue
SBJICHUS U
3aKOHOMEPHOCTH;
3aKOHBI MEXaHUKH,
MOJICKYJISIPHOW (DU3UKU H
TEepMOJMHAMUKH,
3NEKTPOJUHAMHUKH,
ONTUKH, aTOMHOU U
SANEPHON DUBHMKH,
(U3MKK YacTHIL
NPUHLUIBI U METOJBI
HAayYHOT'O HCCIIeIOBaHUS;
3aKOHBI MEXaHUKH,
MOJIEKYJISIpHOH (pu3nku n
TEepMOJMHAMUKH,
3NEKTPOJUHAMHUKH,
OIITHKH, AaTOMHOH 1
SepHON (PU3UKH,
(U3MKK YacTHIL

KaK MPOBOAWUTH HAay4yHbIE
UCCIIeIOBaHMUS B
n30paHHON o0nacTu
IKCIIEPUMEHTAJIBHBIX U
(mnn) TEOPETUIECKUX
(husneckux
HCCJIEJOBAHUN c
MOMOIIIBIO COBPEMEHHO
prOOPHOI Oa3bl

TeMBl U1 CaMOCTOSTENIBHOTO H3yYCHHS

TeopeTHYeCcKast ONITHKA U CHEKTPOCKOMHS;

(u3mKa ra30BOTO paspsaa;

CIIEKTPOCKOIINS CIIOKHBIX MOJICKYJI;

JIMHAMHIYecKast ToJIorpadus;

OIITHKA ¥ CHEKTPOCKONHS )KUAKHX KPUCTAILIOB;

nazepHasi Qu3uKa;

HEJIMHEITHas ONTHKA U CIIEKTPOCKOIINS;

(OTOHHBIE KPHUCTAJLIBI;

B3aMO/ICICTBUE JIA3€PHOTO M3JIY4YEHHS C BEIIECTBOM;

0. mpuOOPHI I CHEKTPOCKOIIHH;

1. npenapatsl 1 TpuOOPHI U1 HOTOIMHAMHYECKOH TepaIuy;

Ja3epHO-IMUCCUOHHAS CIIEKTPOCKOIIHNS;

12. anmapaTHO-porpaMMHbIE KOMIUTCKCHI IS HICHTH(UKALMN 1
KOHTPOJIS 9JIEMEHTOB 3aLIHUTHI OT IIOJICIIKH EHHBIX OyMar u
JOKYMEHTOB.

RBPOooNoO~WDNE

YMeTh

UCIIOJIE30BaTh 0a30BEIE
TEOpPETHIECCKHE 3HAHUS
(hyHIaMEeHTaTbHBIX
pazzenoB ol1ieit u
TEOPETHYECKON (PU3UKH
JUISL peLLICHUST
npodeccrnoHamTbHBIX
3a1a4

MIPUMEHSTH TOTyICHHBIC
3HAHU [T aHATN3a
npo0OJieM COBPEeMEHHON
¢busnKH

HNPUMEHSTD TOTyYeHHBIC
3HAHMS JUIS aHAJIN3a
po6JeM COBpEMEHHOM
(hu3nKK B Iporiecce
3KCIepPUMEHTAIbHOU
HCCIIEI0BATENIbCKON
paboThI

3ajanue

[IpoxymaiitTe X0 IKCTIEpIMEHTa, HEOOXOJUMOE 000PYIOBaHHE IS
uccieoBaHus POTOXUMUIECKUX MPEBPAIEHUIN CITOKHBIX
OpPTaHMYECKUX MOJIEKYJ U BBICOKOMOJIEKYJISIPHBIX COCTMHEHUMA

Bnanets

criocobamu
HCIIOJIb30BaHUs

3ajanue




TMOJTYYCHHBIX 3HAHUI JUJIsL CO6€pI/ITe YCTaHOBKY JId UCCIICAOBaHUA (I)OTOXI/IMI/ILICCKI/IX

W3yYeHUS IPOPIITEHBIX

JVCIUIIIAH
CHCTEMHBIM
MPECTABICHUEM O
JVMHAMHKE Pa3BUTHSA
n30paHHOI 0bMacTn
HAy4HOU U
npogeCcCUuOHATBHOM
JIeSITeIIbHOCTH

METOJAaMHU MPOBEICHUS
(u3MUECKUX N3MEPEHN;

COBPCMCHHBIMU

MeTOoAaMHu 00paboTKH,

aHaIM3a ¥ CUHTE3a
(uznaeckoit
UHQOPMAITIH B
n30paHHOI 0bMacTn
(u3nIecKnx
HCCJIEIOBaHUM

MIPEBPAIICHHIA CIIOKHBIX OPTAaHHYCCKUX MOJICKYJI U
BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. IIpOBeaNTE SKCIICPUMEHT.
Cremnaiite BeIBoAbI. OTIEHUTE pe3yIbTATHI.

HanuuimTe Hay4dHbIi JOKITaA O X0/1€ KCIEPUMEHTA U €T0 Pe3yabTaTax

IIK - 5 — CiocoOHOCTh HCIOJB30BaTh HABBIKUM COCTABICHUS U O(QOpMIICHHS HAyYHO-TEXHHYECKOH JTOKYMEHTALUH,
Hay4YHBIX OTYETOB, 0030pOB, TOKJIAJ0B U CTaTeH

3HaThL

OCHOBHBIC ITPHUHITUIIBI
paboTHI Ha
COBpPEMEHHOM
amrmaparype u
000pyIOBaHUH LIS
BBINOJTHEHUS
(uznaecKux
HCCJIEJOBAHUHN
TEOpPETHICCKHE
OCHOBBI
OpraHu3aIlH,
TUTAHUPOBAHUU u
MIPOBEJICHUS] HAYYHBIX
HCCJIeIOBaHUI
TEOPETUIECKUE
OCHOBBI
OpTaHU3aIHH,
TUTAHUPOBAHUT "
MIPOBEICHUS HAyIHBIX
HCCJIEJOBAHUN

IIPABUJIA HAITUCAHWS HAYYHOUM CTAThU

Hayunast cTaths npeacrasisieT co0oii ohopMIIeHHBIH pe3ynbTaT paboThl
HaJ HcclIenyeMou TeMoi. B craThe aBTOp OJIKEH NPEACTaBUTh KpATKUN
OTYET O IPOoJie- JIAHHOH paboTe, 0 TOM, JOCTHIJIO JI HCCIICTOBAHUC
TIOCTABJICHHOH LIeJIN, KAKUE TH- TI0Te3bI OBLIH MOATBEPKICHBI, a KaKNe
OIIPOBEPTHYTHI, KAKNE BBIBOJIBI M IPOTHO3BI ObIIH crienanbl. HaydHble
CTaThH OBIBAIOT JBYX BUIOB: TEOPETHUYECKUE U SMIHpHdeckue. Ecin
TEOPETUYECKHE CTaThU MIPETyCMaTPUBAIOT HCCIEIOBAHUE C TIOMOIIBIO
aHanu3a, CUH- Te3a, JeTyKIUH, HHAYKINU, MOJEINPOBAHHS U APYTHX
TEOPETHYECKUX CIIOCOOOB UC- CIIEIOBAHHS, TO IMIIUPUUECKHE CTAThU
BMECTE C TEOPETHUYECKUMH METOAMHU HCCIie- JOBAaHUS UCIOIb3YIOT U
JpYyrue METOIbl, TAKHE KaK IKCIIEPUMEHT, HaOII0IeHNe, IKC- TIepTHas
OLICHKA U MIPOBEJICHUE OIBITOB. | TaBHAs 11e1b HAYYHOH MyONInuKamum —
MO3HAaKOMHTb HaAy9HOE COOOIIECTBO C Pe3yNbTaTaMU HCCIEI0BAHUS aBTOPA,
a Tarkke 0003HAYHTh €ro MPUOPHUTET B M30paHHOH obyacTn Hayku. B cratbe
CIIEAYEeT YETKO U CXKATO U3II0KUTh COBPEMEHHOE COCTOSIHUE BOIPOCA, LIETh
1 METOAWKY WCCIIEIOBAHMS, PE3YIIbTaThl M 00CYK/ICHNE MTOTyIEeHHbBIX
JaHHBIX. DTO MOTYT OBITh Pe3yJIbTaThl COOCTBEHHBIX IKCIIEPUMEHTAIILHBIX
HccIe10BaHuiH, 0000IIEeHNS TPOM3BOACTBEHHOTO OIIBITA, a TAKXKE
aHAIUTHYECKNI 0030p MH(POPMAIK B paccMaTpuBaeMoi oomactu. B
paboTe, MOCBSAIIEHHOH 3KCIIEPUMEHTAIBHBIM (IPAKTHYECKUM )
HCCIIEIOBAaHUAM, HEOOXOAMMO OIMCATh METOUKY IKCIIEPUMEHTOB, OLIEHUTh
TOYHOCTH U BOCIIPOM3BOIUMOCTH MOJTy4YEHHBIX Pe3yNIbTaToB. JKenarensHo,
4YTOOBI pe3yJIbTaThl Pa0OTHI OBUIN MPEICTABICHBI B HAMJIAJHON hopme: B
BUJie TabauL, rpagukoB, auarpamm. 7 [Ipu HanMCaHUK CTAThH CIIEAYET
co0JroIaTh NpaByiIa MOCTPOSHHST HAYYHOM MyOIMKALMK U TIPHIECPKUBATHCS
TpeOOBaHUH HAYYHOTO CTHJIS peur. DTo obecreunBaeT OHO3HAYHOE
BOCIIPHUSITHE U OLICHKY JaHHBIX YhTaTedsIMU. OCHOBHBIE IIPU3HAKU HAyYHOIO
CTHII — OOBEKTUBHOCTB, JIOTUIHOCTb, TOUHOCTB. [lJ1st coOmoaeHust
TpeboBaHusI 00bEKTUBHOCTH HAYYHOW Peun HENb3s J0IyCKaTh
HCIOJb30BaHUs B HAYYHON CTaThe YMOLUOHANIBHBIX BBICKA3bIBAHUN U
JIMYHBIX OLIEHOK. JIOTMUHOCTh MOAPa3yMeBaET KECTKYIO CMBICIOBYIO CBSI3b
Ha BCEX YPOBHSX TeKCTa: MH(POPMAIIMOHHBIX OJIOKOB, BBICKA3bIBaHHH, CJIOB
B IpeaiokeHuu. TpeboBaHus COONIOICHNS CMBICIIOBOM TOYHOCTH U
JIOTHYHOCTH HEOOXOANMO MIPHUACPKHUBATEHCS IIPH ITOCTpOeHNH ab3ana. B
YaCTHOCTH, MIPEIIOKEHIE, KOTOPOE €ro OTKPHIBAET, TOJKHO OBITh
TEMATHYECKHUM, TO €CTh CO/IEPKaTh BOIPOC MIIM KPAaTKOE BCTYIIJIICHHE K
M3JTI0KEHHUIO JaHHBIX. B cremyrommx npeioxkeHusx ab3ama u3naraercs
KOHKpeTHast nHpopManusi — JaHHbIe, HIeH, J0Ka3aTeIbCTBA. 3aBepIIacTcs
ab3ar; 0000IEeHNEM CKa3aHHOTO — IPEI0KEHHEM, KOTOPOE COACPKHUT
BbIBOJI. BaXkHBIM yClIOBHEM NOHUMAHUS IPOYUTAHHOIO SIBJISIETCS IPOCTOTA




U3TI0XKEHHUS, I03TOMY B OHOM IIPEUIOKEHUH JOKHA COAEPKAThCS TOIBKO
onHa MBICTh. HeobxomuMocTh cobmoaTh TpeOOBaHNE TOYHOCTH
MIPOSIBISIETCS B TOM, YTO 3HAYUTEIBHOE MECTO B HAYYHOM TEKCTE 3aHUMAIOT
TepMHUHBL. OTHO3HAYHOCTh YTBEP)KACHUH JOCTUTAETCs NX NPABHIBHBIM
ynotpebierueM. {71t 3Toro aBTopy Hy»KHO CIIE0BATh ONPEACICHHBIM
MIpaBWJIaM: HCIOJB30BaTh OOIIEYNIOTPEOUTENBHBIC, SICHBIC U
HE/IBYCMBICJICHHbIC® TEPMUHBI;, IPU BBEAECHUH HOBOTO,
MaJIOyIIOTPEOUTEILHOTO TEPMHHA 00513aTeTIbHO® O0BSICHUTE €0 3HAYCHUE;
HE yIoTpeOJIsiTh MOHATHE, UMEIOIIee 1Ba 3HAUCHHS, HE YKa3aB, B KAKOM H3®
HHUX OHO OyJeT MPUMEHEHO; 8 HE MPUMEHATH OJHOTO CIOBA B ABYX
3HAYEHMSX U Pa3HBIX CJIOB B OJTHOM® 3HAYEHHH; HE 3JI0YNOTPEOIITh
HMHOSA3BIYHBIMU TEPMHUHAMHU, €CIIU B PYCCKOM SI3bIKE® CYLIECTBYIOT UX
9KBUBAJICHTHI. B Hauane paboTel Hax cTaThelt HEOOXOIMMO MOCTABUTH
niepen; co0oif cienyromme Bornpockl. 1. KakoBa ocHOBHas ek CTaTh?
CremyeT 4eTKO OIpENEeNUTh: — OMUCHIBACTE JIM BBl HOBBIC PE3YIIBTATHI
HCCIIeJOBAaHMH (B TAKOM Cllydae 3TO OyJeT SKCIIepUMEHTalIbHAsl CTaThs); —
JlaeTe JI1 HOBOE TOJIKOBAaHUE paHee OIlyOIMKOBaHHBIM pe3yIbTaTaM
(cBOOHAs aHATUTHYECKAas CTaThs, KOTOPAsk UCHOIB3YETCs [ BHIABMKECHUS
1 000CHOBaHMS KPYITHOW TUIIOTE3bl); — JeJlaeTe J1 0030p JIMTepaTyphl WK
KpYIHOU TeMBI (3[1eCh Ba)KHO MOKa3aTh aBTOPCKOE, KPUTHYECKOE,
OTHOILIEHHE K PacCMaTpUBAacMOMY MaTepually, B TAKOH CTaTbe HeOOXOUMBI
a”anu3 ¥ 00o0meHne). 2. B 4eM cocTONT OTINYHE CTaThU OT APYTHX
HCCIIEeI0OBAaHUM 10 1aHHOM TeMe, ee HoBU3HA? CleayeT OnpenenuTh: —
KaKOW BKJIaJ] B HAYKY JEJNAeT IMyOJIUKAIHs; — KaKoe OTHOLICHUE UMEIOT
TIPEACTaBICHHBIC PE3YNIBTATHI K IPYTUM HCCIICOBAaHUAM B 3TOH 00JIacTH; —
ObLT K 3TOT MaTepual n3gaH panee. 3. ['ne Oyner omyOIMKOBaHa CTATh,
Ha KOro oHa opueHTHpoBaHa? Ilepen TeM Kak BBICHIIATH CTAThIO
PEeNaKIMOHHON KOJIIETHH XKYypHaia, B KOTOPOM BbI IUTAHUPYETE

Iy OJIMKOBATHCS, KEJIATeIbHO 03HAKOMUTBCS ¢ «[IpaBuiaaMu [Uisi aBTOPOBY,
4T0OBI C CAMOT'0 Hayajla MpUIEPKUBATHCS TPEOOBAHUH pellaKIIuU
KOHKpPETHOTI'0 XypHana. B xxypHanax, periensupyemsix BAK, Heo6xoaumo
yOJIMKOBATh AIMITUPUUECKUN MaTepHa (aHaJIU3), TIOJI0KEHUS
3aKITFOYUTENBHBIX YacTeH TUCCEPTAlMOHHOTO PaOOThI, TJE MPEACTABICHBI
cOOCTBEHHBIC HCCIIeIOBaHMA, 9 HapabOTKH aBTOpa, a HE 0030p
JIUTEPATYPHBIX UCTOYHUKOB M0 TIpobieMe uccienoBanust. Crieayroniuii aram
paboThl — ompezeIeHNe UIeH WIN OCHOBHOM runote3sbl. EcrecTBeHHO, UTO
B 00IIIeM BHJIE OHA yXKe COPMHUPOBaHa, TEM HE MEHEE €€ CTOUT
MIPOaHAIM3MPOBATH eIlle pa3. B uneane, B cTaThe H0JKEH OBITH 3aJJaH OANH
BOIIPOC H COJIEPKAThCs Takoi 00beM MH(OPMAIH, KOTOPBIHA O3BOMISIET
HCUepIIBIBaoNIe Ha HeTo 0TBeTUTh. Chopmymnupyiite paboune rUmoTesHl,
IIPOAYMaTE BECh BO3MOKHBIN CIIEKTP OTBETOB HA OCHOBHOM BOIIPOC
CTaThU: U T€, KOTOPBIE BBl COOMpaeTech JOKa3aTh, U T, KOTOPbIe HAMEPEHBI
OIIPOBEPTHYTH.

YMmertb

COCTaBJIATh OTUYCTHI U

JIOKJIa IbI
TOTOBHUTBb  JOKJIAJbI
sl ydactHs B
Hay4YHBIX
KOH(EpEeHIUIX

COCTaBJISITh OTYETHI U
JIOKJTaJbl O Hay4YHO-
HCCJIEIOBATEIbCKOM
paboTe s ydacTus B
Hay4YHBIX
KoH(pepeHInsIxX

CTPYKTYPA HAYUYHOU CTATHH

Cratbsi — cocTaBHas 9acTh OCHOBHOTO TEKCTa COOpHHUKA, KOTOpas
TIpeACTaBIsIET cOO0H 3aKOHUEHHOE PON3BE/ICHHE, OCBEIIAIOIIEE KaKyo-
100 TeMy, HIEI0, BOIPOC, COJEPIKaILee HIEMEHThI X aHAIN3a U
MIpeJHA3HAYEHHOE I IEPUOJUUECKOTO, TPOJODKAIOMIETOCs U3AaHUS WU
HeTIepHUOoIYecKOro cOopHHKa. TEeKCT CTaThl — MUIAKTUYECKH U
METONYECKH 00pabOTaHHBIA M CHCTEMAaTH3UPOBAHHBIN aBTOPOM
CJIOBECHBIN HayuHbI MaTepuan. OH JOKEeH OTBEYATh CIEIYIOIIHM
OCHOBHBIM (hOpMaJIbHBIM TPEOOBAaHHUSM: TOYHOCTb U JIOCTOBEPHOCTD
MIPUBEJICHHBIX CBEJICHUI;® UYETKOCTb U ICHOCTh U3JI0KEHHS MaTepHuaa;e
JOCTYITHOCTH HH(OpMaLnK;® JTaKOHUYHOCTH;® JIOTHYHOCTh U
MOCIIEI0BATENBHOCTb;® CUCTEMAaTUYHOCTb U IPEEMCTBEHHOCTD
M311araéMoro MaTepuana;® 4eTKOCTb CTPYKTYphI;® COOTBETCTBHE S3bIKa
U3II0XKEHUs MaTepHuajga HopMaM JUTepaTypHOH pycckoiie peun. 10
[IpexncraBmsist pe3ysbTaThl CBOEH PabOTHI, BAYKHO MPUIEPKUBATHCS
CTPYKTYPBI, KOTOPYIO HACTOSATEIEHO PEKOMEHI0BaI0 MHUHHCTEPCTBO
oOpa3zoBanus u Hayku. [le- pex Haguasom pabOTHI BaXKHO IEPECMOTPETH
TpeOGOoBaHUs, YTOOBI 3HATH, KAK MPABIIIb- HO ITUCATh HAYYHYIO CTATHIO.
Hayunast cTaThs UMeeT 4eTKYIO CTPYKTYpPY H, KaK IIPaBUIIO, COCTOHUT U3
cnenyromux yacteil. 1. Hazpanue (3aronoBok). 2. AHHOTaNwus. 3.




Kirouessle ciioBa. 4. Beenenue. 5. O630p nureparypbl. 6. OCHOBHasI 4acTh
(MeTonomorus, pe3ynbTathl). 7. BEIBOABI M TATBHEUIITHE TEPCIICKTUBBI
nccienoBanus. 8. CIUCOK TuTepaTyphl. PaccMOTpUM 0COOCHHOCTH
COCTaBHBIX AJIEMEHTOB HAyJYHOU CTaThH U OCHOBHBIE TPEOOBaHUS, KOTOPEIC
HE00X0IUMO COOIOIATh IPH PadOTe HAZ HUMIL.

Bnanets

HaBBIKAMU
TUTAHUPOBAHUS U
MPOBEACHUS
JKCIIEPUMEHTOB C
IIPUMEHEHUEM
COBPEMEHHBIX
METOJI0B U
U3MEPUTEIIbHOM
anmnaparypsl

HaBBIKAMU BEJCHUS
JIOKYMEHTAIIH 110
MPOBEICHUIO
HCCIIEIOBATEIBCKON 1
MPOU3BOICTBEHHOM
paboThl; mpuémMaMu
camMo00pa30BaHus
HaBbIKaMH
obparenus ¢
HAayYHOH U y4eOHOI
JUTEPATYpPO;
HaBBIKAMHU
UCIIONIb30BaHHUs
MaTeMaTHYECKUX
MAaKeTOB JJIst
UCCIIEI0BaHMUS
MAaTEMaTHYCCKUX
MojieNel pU3MIeCKUX
00BEKTOB U
MPOLIECCOB

3amanne
[ToAroTOBETE CTATHH HA TEMY:
1. «KOMITBIOTEPHO-OPHEHTHPOBAHHAS aHATUTUYCCKAS XUMHUSD).
2. TlpumeHeHHE XMMUKO-aHATUTUYCCKOW METOIOIOTAN B CMEKHBIX
o0nacTsax (OMOTEXHOJIOTHSI, arPOXUMHUS, IIOYBOBEICHHUE, IKOJIOTHS
U T. 1.), B COYCTAHUHU C HHPOPMAIMOHHBIMU TEXHOJIOTUIMHU
3. HOBBIC MEPCIEKTUBI (PU3NICCKUX METOJIOB UCCIICTOBAHHUS

ITK-7 cnocoOHOCThIO Y4aCTBOBATH B MOJATOTOBKE M COCTABJICHHH HAYYHOHN TOKYMECHTAIIMH 110 YCTAHOBJICHHON Qopme




3HaThb

OCHOBHBIC MPUHIIUTIBI
paboTHI Ha
COBpPEMEHHOU
ammaparype u
000pyIOBaHUH IS
BBIIIOJTHEHUS
¢du3mIecKux
HUCCIIEIOBAHUN
TEOPETUYECKUE OCHOBBI
OpraHU3aIUH,
IUTAHUPOBAHUH U
MIPOBEICHUS HAyYHBIX
HCCIIeIOBaHUM

OTuert:
1) TUTYJBHBIN JIUCT C MEYaThIO OpraHU3alHy;
2) 3a1aHne Ha MPaKTHUKY ;
3) IHEBHUK NMPAKTUKH C MEYaThIO OPTaHNU3alHN;
4) OT3BIB O IPOXOKACHUY MTPAKTHKH (TONBKO ISl POU3BOICTBEHHOM 1
[IpEATUIIIOMHON PAKTHK) C TIEYAaThIO OPTaHU3aALUH;
5) comeprkaHue;
6) BBEIICHUE;
7) OCHOBHAsI 4acTh;
8) 3aKIIOueHHE;
Q) cnucoK UCIOIB30BaHHOMN JINTEPATYPHI;
10) npunoxeHus.




VYMeTn

COCTaBJIATh OTUCThI U
JOKJIaabl

TuTynbHbIN TUCT ABISETCA NEPBO CTpaHULIEH OTYETa 110 IPAKTUKE U B
00513aTEJILHOM TOPSIJIKE 3aIOHETCS 10 CTPOro OIIpeAeIeHHBIM paBmiaM. B
OTYETE MOCIIC TUTYJIBHOTO JIUCTA CIEAYET 3aJaHNe Ha IPAKTUKY, KOTOPOE
BKITFOYAET B ce0s1 pabodyro MporpaMMy IMPaKTHKH.

Iocne 3amanns B OTYETE M0 MPAKTHKE CIECAYET JHEBHUK MIPAKTHKH. B
[THEBHHIKE CIICTyeT MOCIEIOBATENbHO YKa3bIBATh KaJCHAAPHBIC 1aThl KPOME
BBEIXOAHBIX JHEH OpraHu3anuy. JlaTel JOIDKHBEI COBNAATH C JaTaMH
YKa3aHHBIMH B 33/laHUU Ha IPakTUKy. KpaTtkoe coneprkanne paboThI
[IPaKTHKAHTA JOJDKHO PAacIIU(POBBIBATH ITAIIBI IPAKTUKU YKa3aHHBIC B
3amanuu 1o npaktuke. [Tociae qHeBHUKA ClieAyeT XapaKTepUCTHKA-0T3bIB O
TPOXOXKICHUN IPAKTUKYU C yKa3aHUEM €€ BUJA.

Coneprkanue (OrjaBleHUE) — CTPYKTYPHBIH 2JIEMEHT 0TYETa, KPaTKO
ONUCBIBAIOUINN CTPYKTYpPY OTUETa C HOMEpaMH ¥ HAUMEHOBAaHUSIMH Pa3/ieioB,
[10[pa3/eNoB, a TAKKe MEPEUnCIIEHUEM BCeX MPUIOXKEHUHN U yKa3aHHeM
COOTBETCTBYIOIMX CTpaHUL. BBenenue

Beenenwe (1-2 cTpaHHIBI MAITHHOMIMCHOTO TEKCTA) MIPEACTABISIET COOOH
OCHOBAaHHME JUIs HAIIPABJICHHUS HA TIPAKTHKY.

J1st IpOM3BOACTBEHHOH MPAKTUKH HEOOXOANMO YKa3aTb: CPOKH
IPOXOXKICHUS IPAKTUKU;— IOApa3AeICHUe PEANPUATUS KaK MECTO
[TPOXOXKICHNS IPAKTUKU;— 3aHHUMAEMYIO JOJDKHOCTD (JOJDKHOCTH) BO BpeMs
TPOXOXKJICHNUS IPAKTUKU;— LIEJIM U 33/1a4M NPAaKTUKU;— OCHOBHBIE
HOpMaTHBHO-TIPABOBBIE IOKYMEHTHI IPEANIPUATHS;— MepeunciieHne pador,
BBIMIOJIHEHHBIX B IPOLIECCE MPAKTUKU.—

Jst IpeAUITIOMHOM IPaKTHKN HEOOXOJMMO YKa3aTh: CPOKH
IPOXOXKICHNUS IPAKTUKU;— T0/pa3AeICHUe IPEANPUATHS KaK MECTO
[TPOXOXKICHUS IPAKTUKU;— TIepeYrciIeHne paboT, BBIMOIHEHHBIX B IIpoLiecce
[IPAKTUKU;— OCHOBaHUE I Pa3pabOTKH TEMBI BBIITYCKHOM
KBaTM(UKAIMOHHOM paboThl,— aKTyaJbHOCTbh U HOBH3HA TeMbl BKP;—
OLIEHKa COBPEMEHHOT0 cOCTOosIHUS Ipobiaembl BKP.—

OcuoBHas yacTh 8 B manHOM paszene CTyAeHT NacT MoAPOOHBIH OTYET O
BHITTOJTHEHNH €KETHEBHBIX MIPOM3BOICTBEHHBIX 3a/IaHUI M OIHCHIBACT
M3ydeHHBIE X OTPaOOTaHHBIE BONPOCHL, PEUIOKEHHBIE B IPOIpaMMe
mpakTukyu. OCHOBHAs 4acTh MOXKET COEPKaTh 2 — 3 pazaena, Kaxablid u3
KOTOPBIX, B CBOIO OUYEPEIh, MOXKET COCTOSATH N3 2 — 4 TIOAPa3/IeIoB.

3akmoueHne Pazgen oT4éra, B KOTOPOM CTYAEHT BBICKa3bIBA€T CBOC
MHEHHE O IPeIPUITHH, 00 OpraHu3auuy U 3PPEKTUBHOCTH NPAKTHKH B
[1eJI0M, COITMAJIBHON 3HAYUMOCTH CBOEH OyAyIeit creruaabHOCTH.
[TpuMepHbIi 00BeM 3aKITIOUEHHUS 3-5 CTpaHHIl MAITMHONHCHOTO TEKCTA.

Crucok UCTIONIb30BaHHOM TUTepaTyphl B criucke nuteparypsl
BKJTFOYAIOTCS BCE NCTOUHUKH UH(OPMALIUH, H3YUeHHbIE 1 TPOpaboTaHHbIE
CTYAEHTOM B TIpOIIeCcCe MPOXOKACHNU NPaKTUKU. CIIHCOK JTUTEPaTypHI
SIBIIsIeTCs COCTaBHOM yacThio oT4yera. [Ipn BEIOOpE HCTOUYHHUKOB JINTEPATYPHI
CJIelyeT UMETh B BUIY M3MEHEHUs 3aKOHO/IaTEIbCTBA B 00JIACTH SKOHOMHKH.
MUHHUMaTbHOE KOJIMYECTBO HCTOYHHKOB — 15.

[Mpunoxxenns: B npunokeHnsx nomemarorcs (110 HEOOXOANMOCTH)
MILTIOCTPATHBHBIE MAaTEPHAIIBI, HMEIOIIE BCIIOMOTaTeIbHOE 3HAUCHHUE, a
Tak)Ke MaTepUalIbl [0 UCTIOIB30BAHUIO PE3yIbTaTOB HCCIIEOBAHUI C
MOMOIIBIO BBIYMCIUTENbHON TeXHUKH. K BcrioMoraTesHOMY MaTepHaIy
OTHOCSTCS] OPTaHU3ALMOHHBIE, INIAHOBBIE M OyXTalITePCKUE JOKYMEHTHI
MPEANPUSITHS, TPOMEKYTOUHbIE PacyeThl, TAOIHI(BI BCIOMOTATEIbHBIX
U (DPOBBIX AAHHBIX, HHCTPYKIMH, METOJNKH, WILTIOCTPALINU
[BCITIOMOTATENFHOTO XapaKTepa, TaONHIIbl, Tpa(HUKH, aITOPUTMBI, IIPOTPAMMBI
[pacyeToB M pelIeHHst KOHKPETHBIX 33/1a4 U T.JI.1 T.I1.




Bnaners HaBbIKAMU oTYeT Ha aHTUIUIAaruar hitps://rea.antiplagiat.ru/
[UIAHUPOBAHUS U
MIPOBEIEHUS
HKCIIEPUMEHTOB C
TPUMEHEHHEM
COBPEMEHHBIX METOJIOB
Y U3MEPUTEIBLHOM
anmaparypsl
HaBBIKAMU BEJICHUS

JOKVMAITTATTIAIL TT1O

0) ITopsiiok mpoBeeHNsI MPOMEKYTOUHOM aTTeCTALMH, MIOKA3ATe]IN U KPUTEPHH OLeHUBAHUS:

M0 UTOTaM NPAKTHKHU — 3a4eT ¢ OLEeHKOM, KOTOPHI MPOBOAUTCS B popMe 0TIETA BO BPeMsI HTOTOBOU
KoH(epeHInH.

O06s3aTenpHO (POPMOI OTIETHOCTH MarlCTPaHTa-TIPAKTHKAHTA SIBISIETCS MMChbMEHHBIN oT4deT. ConepKaHne oTIeTa
JIOJDKHO BKITIOUATh CJICAYIOLINE Pa3Ieibl:

1.BBenenue

2.3HaKOMCTBO C TIPEIIPHUIATHEM U CHENHATBHOCTHIO

3.IlpakTHdeckas (IKCIIEpUMEHTalIbHAs) paboTa

4.JIHeBHUK MPAKTUKU

5.3axmo4yeHne
ITo utoram l'[pOMe)KyTO‘-IHOfI ATTCCTAllU BBICTABJIAKOTCA OLICHKU «OTJIIUMYHO», «XOPOLIO», «YAOBJICTBOPUTEILHOY,
«HCYIOBJICTBOPUTECIIBLHOY.

OreHKa «OTJIMYHO» CTAaBUTCS, €CIIM BCE 33/1aHMS BBIIOJHEHBl HA BBICOKOM HAayYHOM M OPTaHHM3AI[OHHO-
METOJMIECKOM yPOBHE, €CIIM IIPU UX PAacCMOTPEHHH OOOCHOBAaHHO BBIABHUTAINCH U 3(P(PEKTHBHO M PALMOHAIBHO
peLIanCh CIOXKHBIE BOMPOCHl HAYYHO-MCCIIEAOBATEIBCKON NESATENBHOCTH W TPAKTHUCCKHE 3aadll B IEPHO[
NPaKTHKH, MOAJCPKUBATACH XOpOIIas IUCHHUIUIMHA, CTYICHT TMpPOSBISLT TBOPYECKYIO CaMOCTOSTEIBHOCTH,
BBITIOJIHWJI B CPOK BECh IPEIYCMOTPEHHBIH 00BEM 3aaHUH MPAaKTHKH, CBOEBPEMEHHO OTUYHUTAJICSA MO PE3ynbraTaM
Hay9IHO-TIPOU3BOJCTBEHHON (MCCIIEOBATEILCKOM) MPAKTHKH.

OlleHKa «XOPOIIO» CTAaBUTCS, €CIM paboTa ObLIa BBHINOJHEHA HA BBICOKOM HaydHOM M OPTaHHU3aI[OHHO-
METOAUYECKOM YPOBHE, 6])1.]'18 IMPOsIBJICHA UHUIIUATUBA, CAMOCTOATCIIBHOCTD IPU PCIICHUMN MPAKTUYCCKUX 3a4a4, HO
B OTJACJIBbHBIX YAaCTAX pa60T1)1 6I)IJ'II/I J0NMYyHICHBI HE3HAYUTECJIbHBIC OHH/I6KI/I, B KOHCYHOM HUTOI'C OTpHUUIATCIILHO HC
MOBJIMSIBILIUE HA PE3YJIBTaThl paOOTHI.

OleHKa «yI0BJIETBOPHTEILHO» CTAaBUTCS B TOM CIy4ae, €CJIM CTYASHT BBINOJHWI BeChb 00beM paloThl,
HpeHyCMOTpeHHLIﬁ HpaKTHKOﬁ, HO B XOA€ BBINNOJHCHUA HOOIYCTUJI CEPHLE3HBLIC OIHI/I6KI/I B MU3JIOKCHUU WU
NPUMEHEHNH TEOPETHUYECKUX 3HAHWH; HE BCErAa MOMAEpKUBal AUCLHHUIUIMHY, B TOM YHCJIE HOJTydall 3aMedaHus 110
THh oT pykoBomuTens NPAKTHKH; HE BCETlIa BBINOMHAI TPeOOBaHMS, MPEABSABISEMbIE K IPAKTHKAHTY;
HECBOEBPEMEHHO CZaJl OTYETHYIO JOKYMEHTALMIO M MTPOIIET 3alHTYy.

O1eHKa «HeYI0BJIeTBOPHUTEIBHO» CTAaBUTCS CTYJACHTY, €CJIM HE OBUIM BBHINOJHEHBI BCE 3a/1aHMs, ObUIM
HapyIICHHs TPYAOBOH JTUCHMIUIMHBL, THA NPAKTHKU MPOITYyCKAINCh 03 yBaXKUTEIBHOW MPUYMHBI, K PabOTe CTYAEHT
OTHOCHJICSI O€30TBETCTBEHHO, HE TIPEJICTABUII OTUYET O Pe3y/IbTaTax Hay4yHO-HCCIIeIOBATENbCKOM MPAKTHKH.
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