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[Iporpamma cocTaBjieHa B COOTBETCTBHM C TpeOOBaHUSMHU (enepaabHOro
rocyJapCTBEHHOT0 00pa30BaTENbHOIO CTaHAAPTa BHICIIEr0 00pa30BaHUsl — MAarkucTparypa
no HanpasiaeHuto noAroroBku 20.04.01 TexnocdepnHass 6€30macCHOCTb, YTBEPHKJACHHOTO
npukazoM MUHHUCTEpCTBA HayKu U BbIciiero odpazoBanus Poccuiickoii denepanuu ot 25
mas 2020 1. Ne 678 (nanee — I'OC BO) u ocHOBHOI npodeccoHanbHONH 00pa30BaTeNbHON
nporpamMmbl 10 HampaBieHuto moarotoBku 20.04.01 Texnochepnas O6e30macHOCTD,
npodib «[loxxapHas 6€30MacHOCThY.

[IporpamMma paccmoTpeHa Ha 3aceqaHuM Kadeapbl rocyAapCTBEHHOTO Haa3opa
U 3KcrepTu3bl noxapoB (B coctaBe Y HK «l'ocynapcTBEeHHBIN HAA30p»)
[TpoTokos Ne OT « » 2023 r.

[Iporpamma omoOpeHa Ha YueHOM coBeTe VIBaHOBCKOHM MOXKapHO-CHacaTelbHON
akagemun [TIC MUYC Poccum u pekoMeHJOBaHAa B KadecTBe paboueld mporpaMmbl
TV CUUTUIAHBI

[TpoTokos Ne OT « » 2023 r.
[Iporpammy paszpaboranu:
JoneHT kadeaps

roCyJapCTBEHHOTO HAJ30pa U DKCIEPTU3BI I0KAPOB

(B coctaBe YHK «I'ocynapcTBeHHBIN HAA30D»),

MOJMOJIKOBHUK BHYTPEHHEN CITY>KOBbI

KaHIUJAT XUMUYECKUX HAYK H.A. TapataHoB

3amecTuTeNb HaYaIbHUKA Kadeapsl

roCyIapCTBEHHOTO HAA30pa U 3KCIEPTU3bI I0KAPOB

(B coctaBe YHK «I"ocynapCTBEHHBII HaA30p»)

MOJIKOBHUK BHYTPEHHEHN CITyKObI E.B. Kapaces

DKCHEPTHI:

3aMeCTUTENb HaYaJIbHUKA YIIPABICHUS- HAYAJIbHUK OTAEIA
HOPMATHBHO-TEXHUYECKOTO YIIPABIICHHUS

HAJ30pPHOM  JIEATENBHOCTH M  NPOPMIAKTUYECKOH  pabOThI

['maBuoro ynpasnenus MUYC Poccun no MiBanoBckoit o6actu

MOJIMOJIKOBHUK BHYTPEHHEN CITYKObI B.B. Cepos

[Ipodeccop xadeaps

MOKapHOU 0€30MacHOCTU 0OBEKTOB 3aLTUTHI

(B coctaBe YHK «I'ocynapcTBeHHBIN HAA30D»),

JOKTOP TEXHUYECKUX HAYK A.JI. Hukudopos
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1. HEJIM OCBOEHM A JUCHUITVINHBI

[lensMu OCBOEHMSI JUCHUIUIMHBI «DU3MKO-XUMUYECKHE METOJbI HCCIICIOBAHUS
MOYKaAPHOW OTIACHOCTH BEIIECTB ¥ MATEPUAIIOBY SIBIISFOTCSI:

— ¢dopMHupoOBaHUE y OOYYAIOIIUXCS CUCTEMBI TEOPETHUECKUX 3HAHWU O (DU3HKO-
XUMHAYECKHX METOJIaX, MPUMEHSIEMBIX ISl UCCIIEOBAHSI TTOKAPHOU OMACHOCTH BEUIECTB
MaTepUaJIOB, B COOTBETCTBUM ¢ TpeboBaHusiMu DeaepasbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbLHOTO CTAaHAAPTA;

— pa3BUTHE W COBEPIICHCTBOBAHWE Yy OOYYAIOIINXCS HABBIKOB IUIAHUPOBAHHS H
MPOBE/ICHUS HIKCIEPUMEHTATBHBIX PAOOT MO UCCIICIOBAHUIO MTOKAPHOM OMTACHOCTH BEIIECTB
Y MaTepUaoB;

— pa3BuTHe Yy OOYYAIONIMXCS CIIOCOOHOCTH BBISBIATh (DU3UKO-XMMUYCCKHE
HPOIIECCHI, TPOTEKAIOIIUE B BEIIECTBAX M MaTepUaax 1Mo/ BO3JACHCTBUEM TEMIICPATYPHhI;

—  (¢GopMHUpOBaHME TOTOBHOCTH K  MNPOQECCHOHAILHOMY  CaMOPa3BUTHIO,
camMo00pa30BaHUIO.

OObekTamMu  MPO(ECCHOHATIBHON ~ JCATEIBHOCTH  BBIITYCKHHUKOB,  OCBOMBIIIHX
IUCUUTUIHY  «DU3UKO-XMMUYECKHE METObl HCCIEAOBAHMS I0KAPHOH OIMACHOCTH
BEIIECTB M MAaTEPUAIOBY», SIBISIIOTCS CHUCTEMBI MEp IPABOBOTO, OpPTaHH3AIMOHHOTO,
IKOHOMHYECKOTO, COIMATBLHOTO M HAYYHO-TEXHHUYECKOTO XapaKTepa, HANpPaBJICHHBIX Ha
o0ecrnieueHre MoKapHOi 0€30MacHOCTH, BKIIt0UYask IPOQUIAKTHKY MM0KApPOB.

Tunm 3amad  npodeccHOHATBPHONW — JOEATETBHOCTH, K KOTOPOMY TOTOBSTCS
oOydJaromuecsi, OCBOMBIINE IUCHUTUTHHY «DU3NKO-XUMHUYECKUE METOIBI UCCIIEIOBAHMS
MOYKaPHOW OTIACHOCTH BEIIECTB i MATEPUAIIOBY:

— HAYYHO-MCCIIEIOBATCIbCKUH.

OOyyaromuiicsa, OCBOMBIIMN  JUCHMIUIMHY  «DUBUMKO-XUMHUYECKHE  METOIbI
UCCIIEAOBAHUS MTOXKAPHON OMACHOCTH BEILECTB U MAaTEPUAJIOB», B COOTBETCTBUM C THIIAMU
3a/1a4 mpohecCHOHATBHON AEATENHHOCTH, HA KOTOPBIC OPUEHTUPOBAHA TUCIUTIIINHA, TOTOB
pelaTth Cleayrolue 3a1a4u Npo(ecCuoOHAIbHON 1eATeIbHOCTH:

HAaYYHO-HCCJIE0BATEIbCKUM THIL:

— IUTAHUPOBAHUE ATAMOB HAYYHBIX HCCIICIOBAHUN ¢ OOOCHOBAaHUEM aKTyaJbHOCTH
BBIODAaHHOTO  HAMpAaBJIEHHUSA, AHAJIM30M MAaTEeHTHOM  HHPopMauuu, cOOpoM U
cCUCTEMaTH3allel HaydyHO HMH(OpMalMK MO TeME Hay4YHO-UCCIEeI0BATENbCKOW padoThl,
BBEIOOPOM METOJIOB M METOJIUK UCCIICOBAHUS;

— CaMOCTOSITEIbHOE BBIMOJHEHUE HAYYHBIX UCCIIEI0BAHMM B 00J1acTH 0€30MaCHOCTH,
IUIAHUPOBAHHUE SKCIEPUMEHTOB, 00paboTKa, aHaiM3 W O0O0OIIEHHE HUX pPE3yIbTaToOB,
MAaTEMATUYECKOE U MAIIMHHOE MOJICJIMPOBAHUE, IOCTPOCHUE MPOTHO30B;

— OIICHKa JIOCTOBEPHOCTH TOJYYEHHBIX PEe3yJIbTaTOB HMCCIEIOBaHMs, pa3padOTKa
PEKOMEHIAIMHI 110 MPAKTHYECKOMY PUMEHEHUIO PE3YJIBTATOB HAYYHOTO UCCIICIOBAHUS;

— MOJATrOTOBKA HAYYHBIX MyOJMKAlMWA IO pPe3ysibTaTaM BBIMOJHEHHON Hay4yHOU
paboTHI.



2. HEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110
JAUCHUIIVIMHE U KPUTEPUU OINEHKH YPOBHS BBIPA’KEHHOCTHU
KOMIIETEHIMA, COOTHECEHHBIX C INIAHUPYEMbIMUA
PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pe3ynbTaTe 0CBOEHUS AUCHUIUIMHBI Y 00OY4YaIOIIUXCs TOJKHBI OBITh B pe3yjIbTaTe
OCBOCHMSI JUCUMIUIMHBI «DHU3UKO-XUMHUYECKUE METOJbl HCCIEIOBAaHUS IOXKAapHOU
OMACHOCTH BEIIECTB U MAaTEpPHAJIOB» Yy OOYYAIOIIMUXCS AOJDKHBI OBITH C(HOPMUPOBAHBI
AIIEMEHTHI cienyromux kKomrereHuuid B cootBerctBuu ¢ OI'OC BO mo HampapieHUro
noarotoBku  20.04.01  TexuocdepHas  06e30mMacHOCT, U KBATU(PHUKAITMOHHBIMH
TpeOOBaHUSAMU K  CHEIUAIbHOM MNPO(ECcCCHOHATLHON MOJArOTOBKE  BBIMTYCKHUKOB
oOpa3oBarenbHbIX oOpraHu3auuii Bbiciiero oopazoBanuss MYUC Poccun mnoxxapHo-
TEXHUYECKOTO TpoduJIs 1o HarpaBiieHuto moArorosku 20.04.01:

a) ynupepcanbHble komneTeHIu (YK) 1 MHIUKaTOpbl UX JOCTUXKEHUS:

HaunmeHnoBanue
Koa m HaumenoBanue Kox v HaumeHOBaHMe MHAMKATOPA
KaTeropuu (rpynimbi) . .
YHHBEPCAJIbHOM’ AOCTHKEHHNSI YHUBEPCAIbHOMI
YHHBEPCAJbHBIX
. KOMIIeTEHITHH KOMIIETeHIINH
KOMIIeTeHITH I

0) obmenpodeccuonanbupie komnereHuu (OITK) u MHAUKATOPBI UX JOCTUKEHUS:
Koa 1 HanMeHOBaHNe HHIMKATOPA
AOCTHKeHHs o0menpodeccnoHaNbHOM
KOMIIeTeHIHH

OIIK-3 — cnocoben mpenctasinsath  uroru | OIIK-3.1 — Opranusyer u miaHUpPyeT HayYHbIE
MpoeCCHOHAIBHOW ~ JIEATEIbHOCTH B OOJACTH | UCCIICIOBAHMS;

TexHocepHol Oe3zomacHocTH B Buae otueroB, | OIIK-3.2 — AHanu3upyeT pe3yabTaThl HAyYHBIX
pedepaToB, cTaTel, 3asBOK Ha BbIJady MATEHTOB, | UCCJICIOBAHMIA;

Kox u HaumeHoBaHue 001enpogeccuoHaANbHOM
KOMIIeTEHITHH

o(opMIIEHHBIX B COOTBETCTBUU C IipeabsBisiembiMu | OIIK-3.3  —  Ilpumenser  3HaHus B
TpeOOBaHUSIMHU npodecCHOHAIBHON 001acT TIpu 0POPMIICHUHN
HAy4YHO-TEXHUUECKON JTOKYMEHTAIIU! u

pe3yNbTaTOB HAy4YHBIX HCCIENIOBaHUM, B TOM
YHUCJIe HA UHOCTPAHHOM SI3bIKE.

B) ipodeccroHanbHbie KomneTeHnu (11K) u nHauKaTOphl UX TOCTHXKCHUS:
Kon u HanmmeHoBaHue
HMHANKATOPA I0CTUKEHHS
npogeccuoHAIbHOM
KOMIIeTeHIIUH
Hayyno- ITK-20 — criocoben ananusupoBarts, | [1K-20.1 - OcymecTBiser
HCCIIeI0BATEIbCKHN ONTHMHU3UPOBATh ¥  HPUMEHATh | MOHUTOPHHT COBPEMEHHBIX
COBPCMCHHBIC MCTOABI U CpCACTBA | MCTOAOB U CPCACTB H3MepeHHﬁ;
W3MEpPEHUI [1K-20.2 — Ontumusupyer
COBPCMCHHBIC MCTOAbI U CPCACTBA
W3MEpPEHUI TUIst pelIeHus
KOHKPETHBIX 3a]1ay;
[1K-20.3 - [Ipumensier
COBPCMCHHBIC MCTOAbBI U CPCACTBA
W3MEpPEHH B  MPAKTUYECKOU
ACATCIIbHOCTH

Tun Kox u HaumeHnoBanue
npogecCHOHATLHOM npogeccuHoHaTbHOMI
AeATEeJbHOCTH KOMIIETCHIUH
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[lepeyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUYEHHUSI MO JUCHUIUIMHE U KPUTEPHUH
OLICHKH YPOBHS BBIPa)KEHHOCTH KOMIETEHIMH MPEICTaBIEHbl B KapTe€ KOMIETEHIUN IO
auciuIuinHe  «OU3MKO-XMMUYECKHE METOJbl HUCCJIENOBAHMS TMOXKAPHOW OMAcCHOCTH
BEILIECTB U MAaTE€pUAIOBY.



Kapra xomMnereHuui no JucuumnjJinye
«PU3NKO-XUMMHUYECKHE METOAbI UCCJIC0BAHNS MOKAPHON ONIACHOCTH BELECTB 1 MATEPHAJIOB)

Ko n nanmeHoBaHne
HWHIUKATOpa JOCTHKCHUS
KOMIICTEHIINHU

[Tnanupyemble pe3yabTaThl
o0y4eHus

Jeckpuntopsl (YpOBEHb BbI

AXKCHHOCTH KOMHCTQHHI/II/I)

OTJIMYHO

XOpOLIO

YIOBJIETBOPUTEIHHO

HEYJOBJICTBOPH-
TEJIBHO

Bun
aTTecTalnu

O11eHOYHEIE
cpezcTBa

OIIK-3 — cioco0eH mpeAcTaBIsATh UTOTH MTPOPECCHOHATIBHON IESTEIEHO

O(I)OPMHCHHI)IX B COOTBCTCTBHUHU C IT]

CABABIISICMBbIMU Tpe60BaHI/IHMI/I

CTH B 00JacTH TeXHOC(epHOH 0€30MacHOCTH B BUJL

€ OTYCTOB, peq)epaTOB, CTaTeﬁ, 3a4BOK Ha BblJa4y HNATCHTOB,

OIIK-3.1 — Opranusyer u
IUTAHUPYET Hay4HbIE
HCCIIeI0BaHUS

3HaTh MPUHLUIBI IOUCKA U
000011IeH s TaHHBIX HAY4YHOU
JIUTEPATYPBI IO UCCIICTOBAHUIO
MOKapHOH OMAaCHOCTH BELIECCTB
MaTepHaioB

B nonnom 00beme
3HACT MPUHIIUIIBI
IIOMCKA ¥ 00001eHHS
JIaHHBIX HAYYHOH
JUTEPaTyPBI MO
HCCJIEJOBAHMIO
MOXapHOW OMACHOCTH
BEIIECTB M MaTEPHAIIOB

Hmeet oO1ue
3HAHUS MPUHIIATIOB
IIOMCKA ¥ 00001eHHS
JIaHHBIX HAYYHOH
JUTEPATyPHI MO
HCCIIEJOBAHMIO
MOXapHOU
OITACHOCTH BEILIECTB
1 MaTepHajoB

Hmeer oOmiee
MPEICTaBICHUE O
MPUHIIAIAX TOUCKA U
00001IeHUS JaHHBIX
HAYYHOU JIUTEPATYPHI
10 UCCIENOBAHUIO
TOXapHOU OMACHOCTH
BEIIIECTB ¥ MaTEPHAJIOB

®parMeHTapHOE
MPEJICTABICHUE O
MIPHUHIUIIAX TOUCKA U
0000IIIeHUS TAaHHBIX
HAy4YHOH JTUTEPATYPHI
10 UCCJICJIOBAHUIO
TIOXapHOU
OTACHOCTH BEIIECTB
Y MaTepHajIoB

YMeTh aHaTH3UPOBATh UCXOIHBIC
JlaHHBIe 00 HCCIIeTyeMOM
BEILIECTBE M MaTepHaIIe,
(hopMyIHpOBaTh LEJH U 3a]1a41
UCCIICIOBAHUS C YIETOM
MOCTPOCHHOM MOJIeNN U3MEPEHHH

VYmeer
CaMOCTOSTEILHO
aHATM3UPOBATH
HCXOIHBIE JaHHEIE 00
HCCIIelyeMOM
BEIICCTBE U
Marepuale,
(GhopMyNnHPOBaTh LETH
M 3aJa41
HCCIIENOBAHMS C
YYETOM MOCTPOEHHOM
MOJIEN U3MEPEHUN

Ywmeer npu
KOHCYJIbTAllUOHHOM
MTOJIICPIKKE
aHAIU3UPOBATh
HCXOJIHBIC IaHHBIC 00
UCCIIEAYEMOM
BEIIECTBE U
Marepuale,
(dbopMyIMpoBaTh
LEeNN | 33291
HCCIICIOBAHUS C
YYETOM MOCTPOCHHOM
MOJIEN U3MEPEHUN

YMeeT 4aCTUYHO
aHATM3UPOBATh
HWCXOIHBIE JAaHHBIE 00
HCCIe1yeMOM
BEIIICCTBE U
Marepuare,
(hopMyIHPOBATH LIETH
M 331241
HCCJICAOBAHMS C
YYETOM MOCTPOCHHOM
MO/JIETT U3MEPEHUI

®parmeHTapHbie
YMEHUS
QHAIU3UPOBATD
HCXOJHbIE JaHHbIE 00
HCCIIelyeMOM
BEILECTBE U
MaTepuae,
(hopmyapoBaTh
LIeJIU U 3a]1a41
HCCIIeIOBaHUS
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Ko n nanmeHoBaHMe

[Tmanupyemsle pe3yabTaThl

Jeckpuntops! (YpOBEHb BbI

AXKCHHOCTH KOMHCTQHHI/II/I)

WHAWKATOPA TOCTHKCHHUS 00y4eHus OTJIMYHO XOPOIIo YIOBJIETBOPUTEIHHO HEYOBJICTBOPH- E é g
KOMITETCHIMN TEJNBHO gs EN E
m 3 5 0
E| 265
© o
Bnaners HaBbikaMu Bnageer ycroitunBeiMu | Biageet oOomumu Brnaneer ®parmeHTapHbie
IUTAaHUPOBAHUSA U TIPOBEICHNUS HaBBIKAMHU HaBBIKAMHU TIepBOHAYATEHBIMA HABBIKH
9KCIICPUMECHTA 110 OMPEICICHHIO IUTAHUPOBAHUS U IUTAHUPOBAHUS U HABBIKAMU IUTAHUPOBAHHS U
MOYKAPHOW OMACHOCTH BEIIECTB M | IPOBEICHUS MIPOBEACHUS IUTAHUPOBAHHS U MPOBEACHUS
MaTepHUAJIOB, HABBIKAMHU 9KCIICPUMECHTA 110 9KCIICPUMECHTA 110 MPOBEACHUS JKCICPUMEHTA 110
CHUCTEMHOI'0 aHaJIN3a HOBBIX OTIPEICIICHUIO OTIPEICIICHUIO 9KCIIEPUMEHTA 110 OIIpEeIEIICHHIO
MOJIXOJ/IOB K MCCJICIOBAHUIO MOYKAPHOW OMACHOCTH | TOXapHOM OTPEICIICHUIO MTOKAPHOM
MOYKaPHOW OMACHOCTH BEIIECTB M | BEIIECTB H OIAaCHOCTH BEIICCTB MTO’KAPHOM OMACHOCTH | OMACHOCTH BEIIECTB
MaTepHaoB MaTepHaJoB, 1 MaTepHAJOB, BEIIIECTB U ¥ MaTepHaoB,
HaBBIKAMH CHCTEMHOTO | HAaBBIKAMH MaTepHaloB, HaBBIKAMH
aHaJIN3a HOBBIX CHCTEMHOT'0 aHaJI3a | HaBBIKAMU CHCTEMHOTO | CHCTEMHOTO aHaIIn3a
MTOJIXOJIOB K HOBBIX MTOJIXO/IOB K aHaJM3a HOBBIX HOBBIX ITOJTXO/IOB K
HCCIICTOBAHHIO HCCIICTOBAHHIO MTOJIXO/IOB K HCCIICTOBAHHIO
MOXapHOW OMACHOCTHU MOXapHOU HCCIIEIOBAHUIO TIOXapHOU
BEIIIECTB M MATCPUANIOB | OMACHOCTH BEIICCTB MTO’KAPHOM OMACHOCTH | OMACHOCTH BEIIECTB
U MaTEPUAJIOB BCIIECTB ¥ MATCPUAJIOB | M MATEPHAJIOB
OIIK-3.2 — Ananmu3upyer 3Hate rpadudeckue u B momHomM oObeme | Mmeer obOmiue 3Hanms | Mimeer obmee | OparmeHTapHbIe 13 KO
pe3yIbTaThl HAYIHBIX KOMIBIOTEPHBIE METOIBI 3HaeT TpaduuecKkue W | TpapuUecKux U | TIpeAcTaBICHUE 0 | 3HaHUA rpaduIecKux
uccie0BaHui 00paboTKK M aHaNIM3a KOMIIBIOTEPHBIE KOMIBIOTEPHBIX rpaduuecknx U | U KOMIBIOTEPHBIX

OKCIICPUMEHTAJIBHBIX TaHHBIX

METONbI 00paboTKH H
aHajM3a

METOJIOB 00pabOTKH U
aHaM3a

KOMITBIOTECPHBIX

Meromax o0paboTku u

METO/I0B 00paboTKH
¥ aHaJIn3a

9KCHEPUMCHTAIbHBIX OKCHCPHUMCHTAIbHBIX | aHAIHW3a SKCTICPUMCHTAJIbHBIX
JaHHBIX JaHHBIX 9KCIEPHUMEHTAIbHBIX MaHHBIX
JaHHBIX
YMerb 00pabaTsIBaTh U Ymeer VYmeer npu YMeeT 4acTHUHO ®parMeHTapHbIE
aHaIM3UPOBATh PE3YJIbTAThI CaMOCTOSATEIBHO KOHCYJbTal[HOHHOU 00pabaThIBaTh, YMEHHUS
UCCIICI0BaHMS MOXKapHOU o0OpabaTbIBaTh 1 MOAAEPIKKE aHaJIU3UpPOBAThL U 00pabaThIBaTh,
OIIACHOCTH BELIECTB U aHaIM3UpPOBAThH o0OpabaTbIBaTh 1 HMHTEPIPETUPOBATH aHaJIU3UPOBAThL U
MaTepuaoB, pa3pabaTsIBaTh pe3yIbTaThl aHaJIM3MpPOBaThH pe3yIbTaThI HMHTEPIPETUPOBATE
MIPEUIOKEHNS 110 UCITOJIB30BAHUIO | MCCIIEI0BAHMUS pe3yIbTaThl HCCIIETOBAHUS pe3yIbTaThI
ITOJTYYEHHBIX TaHHBIX MOKapHOU OMAaCHOCTH HCCIIEI0BAHUS TIOKapPHOW OMACHOCTH HCCIIEIOBAHUS
BEILIECTB U MOXapHOU BEILIECTB U TIOXapHOU
MaTepHraos, OITACHOCTH BELIECTB MaTepHalos, OIIACHOCTH BEIIECTB
pa3pabaTbIBaTh U MaTepHUaios, paspabaTbIBaTh U MaTepHaos,
NIPEUIOKEHHNS 110 pa3pabaTbIBaTh MPEUIOKEHNS 110 pa3pabaTbIBaTh
HCIIOIb30BAHUIO NIPEUIOKEHHNS 110 HCIOIb30BAHUIO MPEUIOKEHHS 110
IOTYYEHHBIX TaHHBIX HCIIOIb30BAHUIO MOJIYYEHHBIX JaHHBIX HCIOIb30BAHUIO

TNMOJYYCHHBIX TaHHBIX

NOJIYUYCHHBIX JaHHBIX
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Brnanets HaBbIKamMu BEIOOpa Brnaneer ycroituuBsiMu | Biageer oOmumu Bmaneer ®parmeHTapHbIE
ONTUMAJIEHOTO criocoba HaBBIKAMU BBIOOpA HaBBIKAMU BBIOOpA TepBOHAYATbHBIMU HAaBBIKH BEIOOpa
MIPECTABICHUS YACIOBBIX ONTHUMAIIEHOTO ONTHUMAIIEHOTO HaBBIKAMH BBIOOpa ONITUMAIIEHOTO
JTAaHHBIX crocoba crocoba ONITUMAIIEHOTO criocoba
MIPECTaBICHAS MIPECTaBICHAS criocoba MIPEICTaBICHUS
YHCIIOBBIX TaHHBIX YHCIIOBBIX TaHHBIX MIPEICTaBICHHS YHCIIOBBIX JaHHBIX
YHCIIOBBIX JaHHBIX
OIIK-3.3 — IIpumensier 3Hanust B | 3HaTh TpeOOBaHUS K CTPYKType 1 | B momHom oObeme Hmeer oOmmme Nmeer obmiee ®parMeHTapHbIE 13 KO

npoheCCHOHATBHOM 00JIacTH IpH
0o OpMIICHHH HAYyYHO-
TEXHUYECKOH JOKYMEHTAIMU
Pe3yJIbTaTOB HAYYHBIX
HCCIIeI0BAaHHM, B TOM YHCIIE Ha
HWHOCTPAHHOM SI3bIKE

0(OPMIICHHIO OTYETOB,
pedepaToB u cTarei

3HaeT TPeOOBaHUS K
CTPYKTYype U
0(OPMIICHHIO OTYETOB,
pedepaToB u cTarei

3HaHUS 00 OCHOBHBIX
TpeOOBaHUAX K
CTPYKTYpE U
0(hOPMIICHUIO
0TYETOB, pehepaToB
U CTaTel

MPEJICTABICHUE O
TpeOOBaHUAX K
CTPYKTYype U
0(OPMIICHHIO OTYETOB,
pedeparoB u crareit

MPEJICTABICHHUS O
TpeOOBaHUAX K
CTPYKTYpE 1

0 OPMIICHHIO
OTYETOB, pedepaToB
U cTaTeu

YMeTs noaoupath
TEOPETHYECKUI MaTepHa AJst
HAIKCaHUs 0TYETOB, pe)epaToB U
cTatei, HaTJISIHO MPEICTABIATh
9KCICPUMCHTAIBHBIC JaHHBIC IO
HCCIICOBAHHIO MTOXKAPHOM
OIAaCHOCTH BEUICCTB U
MaTepHUaioB

Ymeer
CaMOCTOSTEIILHO
moI0upaTh
TEOPETUUECKUI
MaTepHuai TS
HalMCaHUSI  OTYETOB,

pebepatoB u craTeid,
HATJISTHO
MIPEICTABIATh
9KCICPUMCHTAIBHBIC
JTAaHHEIC o
HCCIICIOBAHHIO
MOXKapHOW OMAaCHOCTH
BEILIECTB U MAaTEPUAJIOB

Ymeer npu
KOHCYJIbTAI[HOHHOU
MTOJIICPIKKE
oI0MpaTh
TEOPETUUECKUN
MaTepHuai TUTS

HAITUCAHUST OTYETOB,
pedepaToB U crartew,
HATJISHO

MIPEACTaBIATh
JKCIIEpUMEHTAJIbHbIE
JIaHHBIE o
HCCIIeIOBAaHUIO
MOXapHOU OMTACHOCTH
BEIIIECTB u

MaTepHaioB

YwMmeer YaCTHUYHO
noaoupaTh
TEOPETUUECKUN
MaTepuan TUTS
HaIlMICaHUSI  OTYETOB,
pedepatoB u cratei,
HaTJISTHO
MPEIICTABIATh
IKCIICPUMCHTAIBHEIC
JTAaHHBIC o
HCCIICIOBAHHIO

nomapﬂoi/i OIIaCHOCTH

BCIHICCTB U MAaTCPpUAJIOB

®parmeHTapHbie
YMEHHUS OA0UpaTh
TEOPETUUECKUIl
MaTepuan st
HAIMCAHUS OTYCTOB,
pedepaToB u cTaTei,
HATJISTHO
MPEIICTABIATh
SKCIIEPUMEHTAIbHBIC
JaHHEIC 10
HCCIICTOBAHHIO
TIOXapHOU
OTTaCHOCTH BEIIIECTB
¥ MaTepHajIoB
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KOMIETCHIINI TEJIbHO gs z 5
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L a
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Bnaners HaBbIKaMu MPOBEAECHUS Bnageer ycroituuBsiMu | Biageer obmuMu | Bianeer ®parmeHTapHbie
CPaBHUTCJIbHOI'O aHaIM3a HaBBIKaMH IIPOBEJICHHUS | HaBbIKaMU IepBOHAYaILHBIMU HaBBIKH IIPOBEACHUA
SKCIICPUMCHTAJIbHBIX TaHHBIX 110 CPaBHUTEILHOI'O IIPOBEACHU HaBBIKAMH NPOBeACHHs | CPABHUTCIBHOIO
HCCIC0BAHUIO MTOKAPHOU aHanmu3a CpPaBHUTEIIBHOTO CpPaBHUTEIIBHOTO aHajmsa
ONACHOCTH CXOJIHBIX BELIECTB U IKCIIEPHUMEHTATBHBIX aHaTH3a aHaIM3a IKCICPUMCHTATBHBIX
MAaTepUajIoB IIpu 0600IEHIH TTAHHBIX MO | DKCIIEPHUMEHTANIBHBIX | SKCHEPUMEHTAIBHBIX A@HHBIX 110
PE3yIBTATOB HAYYHBIX FICCITCIOBAHHIO JAHHBIX 10 | DaHHBIX Ho | HCCIEN0BaHUIO
HCCIICIOBAaHNH MOKApHOH ONACHOCTH | MCCIIEIOBAHMIO HCCIICIOBAHIIO TOKApHOU
CXOIHBIX BEUIECTB M | MOKAPHOM OMACHOCTH | MOXKApHOH omacHocTy | OMACHOCTH CXOIHBIX
MaTepHUaoB MpHU | CXOAHBIX BEUIECTB W | CXOAHBIX BEUIECTB U BOLIECTB H
MaTepUaJIOB MPH
00001eHnn MaTepHalioB IIpH | MaTepuajIoB - e a—
pe3yJabTaTOB HAYYHBIX | 0000IICHUM 00001IeHUI peay/IbTATOR
HcCieI0BaHui pe3yJbTaToB pPe3yIbTaTOB HAYYHBIX HAyIHEIX
HAYJIHBIX 3 HCCIIeIOBAHMHA JCCIIe10BaH ML
HCCIICTOBaHUN
I1K 20 — cnocobeH aHATM3UPOBaATh, ONTUMH3HPOBATE M IPUMEHSATh COBPEMEHHBIC METOIBI M CPEJICTBA U3MEPEHUIT
IIK 20.1 — OcymecTBusier 3HaTh COBpEeMEHHBIE (PU3NKO- B momaom oOpeme | Mmeer oburue 3Hanus | Mmeer obmee | dparmeHTapHbIe 13 KO
MOHUTOPHUHT COBPEMEHHBIX XUMHUYECKHE METOIbI, 3Ha€T  COBpPEMEHHBIC | O COBPEMEHHBIX | TPE/ICTaBIICHIE 0 | TpeacTaBICHUS 0

MCTOJAOB U CPCACTB I/I3M€peHI/II71

HCTIONIb3YEMBIE TSI
HCCIIEIOBAHUS MTOXKAPHOU

(PMBHKO-XMMHYECKHE
METOJIB,

(PMBHKO-XUMHYECKHUX
MeTo/ax,

COBPEMEHHBIX (DHU3HKO-
XHUMHUYECKHX METOMaX,

(hHUBUKO-XMMUYECKHIX
MeTo/IaxX,

OITACHOCTH BEIIECTB U HCTIOJIb3YEMBIE JUIA | ACTOJIB3YEMBIX  JUIS | MCITOJIB3YEMBIX JUIS | MCTIOJIB3YEMBIX  JUIS
MaTepuajoB HCCIIEJOBAaHUS HCCIIEJOBAaHUS HCCIIEN0OBAaHNS HCCIEN0OBAaHUS
MOXKapHOW OMACHOCTH | MO>KAPHOM OMACHOCTH | MOMAPHOM OMACHOCTH | MOXAapHOM OMacHOCTH
BEIIECTB U MAaTEpPHUAJIOB | BEILECTB U | BEIIECTB U MaTEpUAJIOB | BELIECTB u
MaTepUajIoB MaTepUaJIOB
YMeTs nogdupats METOIBI Ymeer Ymeer mpu | Ymeer yactuyHo | dparmenrapHbie
HUCCIICIOBAHU BCIICCTB U CaMOCTOSITEIbHO KOHCYJIbTAlIMOHHOM moI0MpaTh METOJIBI | YMEHHUS ~ TOAOUPATH
MaTepHuaJioB, HCXOI U3 no,u61/1paTL METOIBI | IOOICPIKKE HCCJIEIOBAHUA BEIIECCTB | METOBI
II0CTABJICHHBIX LIEIICH U 33184 WCCIIeTIOBAaHUS BEIIECTB | MOAOMPATh METOIBI | I MAaTEPUAIOB, UCXOMS | MCCIEIOBaHUS
A MaTepHaJIOB, UCXOIS | HMCCIIEIOBaHUS u3 TIOCTaBJIEHHBIX | BEILECTB u
us3 IIOCTABJICHHBIX | BEILECTB U | Leneu u 3agad MaTepualioB, HCXOMs
neneu u 3agad MaTepHagoB, HCXOIs u3 IOCTABJIECHHBIX
us3 TIOCTaBJIEHHBIX nenei u 3anaq

LeeH H 3a71a4
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BmaneTs HaBBIKAMH Bnageer ycroituuBsiMu | Biageer obmuMu | Bianeer Pa3posnennoe
UCHIOJIb30BaHUS (PU3UKO- HaBBIKAMU HaBBIKAMU MEPBOHAYAIEHBIMA MPECTABICHUE O
XUMHUYICCKUX METOZIOB HCIIOJIb30BaHHUS HCIIOJIb30BaHHUS HaBBIKAMH BO3MOKHOCTAX
HCCJICZI0BAHNA BCIICCTB U (DMBHKO-XMMHYECKHX (PMBHKO-XMMHUYECKHX | HUCIMOJb30BaHUS HUCII0JIb30BaHUA
MaTepuajloB B SKCIICPTU3C METOJIOB HUCCIIEAOBAHUS | METOLOB (DHUBUKO-XUMUIECKHIX (usuKo-xumMHIECKIX
HoXapos BEILECTB M MATEPHAJIOB | UCCIIEIOBAHMS METOIIOB UccienoBagus | METONOB
B DKCIIEPTH3E MOKAPOB | BEILECTB U | BemecTB M MaTepuajop | UCCICNOBAHUA
MaTepHaoB B | B OKCIepTH3E Moxkapop | BELIECTB H
SKCIIEPTH3E MOXKAPOB MaTepHalos B
SKCIEPTHU3E MOKAPOB
[IK 20.2 — OnTuMuzupyet 3HaTh (PaKTOPHI, BIUSIONINE Ha B momuom o0beme | Umeer oOmue 3uanus | Umeer obmiee | dparmeHTapHOC 713 KO
COBpPEMEHHBIE METO/BI M CPEACTBA | PE3yNbTaT HHCTPYMEHTAIBLHOTO 3HAeT (axTopsr, | 0 (dakTopax, | mpencTaBICHHE 0 | mpeacTaBIeHUE o
W3MEPEHHUH 1IUIs pEIeHHUs] HUCCIICAOBAHNA BCIICCTB U BJIUSIONINC Ha | BIIMSIOLIMX Ha | dakTopax, BimsrOmMX | (akropax,
KOHKPETHBIX 3a7a1 MaTepHualoB pe3ynbrar pe3ynbrar Ha pe3ynbTar | BIUAIOLIUX Ha
HHCTPYMEHTAIBHOTO HHCTPYMECHTAJIBHOTO | MHCTPYMCHTAIBHOTO pe3yapTart
HCCIICIOBAHUS BEIIECTB | MCCICIOBAHUS WCCIICZIOBAHUS BEHIECTB | MHCTPYMEHTAIBHOTO
1 MaTepHanoB BEIIIECTB 1 | ¥ MaTepuasioB HCCIICIOBAaHUS
MaTepHaoB BEIIIECTB u
MaTepHAaJIOB
YMeTb 000CHOBBIBATH YwMmeer Ymeer npu | Ymeer gactnuno | OparmenrapHobie
LeJIeCO00Pa3HOCTh BEIOOPA CaMOCTOSITEILHO KOHCYJIbTAllUOHHOM 000CHOBBIBATH YMCHHUA
METOAa UCCIICA0OBAHUS BCIIIECCTB U 060(;1{0131,133’[], noAepKKeE ueﬂecooﬁpagﬂoc”ﬂ, 06OCHOBLIBaTL
MaTepHualoB LEeJIeCO00Pa3HOCTh 000CHOBBIBATh BbIOOpa MeToja | 1€1ecoo0pasHoCTh
BEIOOpa METOJa | LEeIecO00Pa3HOCTh JiCCIIeI0BaHHs BelecTs | BRIOOpa MeToa
HCCIIeIOBAHMS BELIECTB | BBIOOpa METOJIa | U MaTepHaIoB HCCICIOBAHUA
U MaTepUajIoB HCCIIeI0BaHUS BCILIECTB H
BEILICCTB - MaTepHaioB
MaTepHaJioB
Bnaners HaBbikamu nipumenenusi | Bmaneer yctoituuBeiMu | Briameer obmumu | Brmageer ®parmeHTapHbie
pa3pymaonux u HaBBIKAMHU HaBBIKAMHU TIepBOHAYAIEHBIMA HABBIKH IPUMEHECHHAS
HEpa3pyLIAONUX METOI0B MIPUMEHECHHUS TIPUMEHECHHUS HaBBIKAMU pa3pymarnImux u
HCCIICIOBAHUS BEIIECTB 1 pa3pymarommux 7 | pa3pyHIaroImnx U | IpUMECHEHUS HEepa3pyIIaromnuX
MaTepHaoB HEepa3pyIIaroIInX HEepa3pyIIaroIInX pa3pymarommux U | METOJIOB
METOJIOB MICCIEIOBAHUS | METO/IOB Hepa3pyIIaromnX HCCIICIOBAaHUS
BEILECTB U MAaTEPUAJIOB | UCCIIEIOBAHUS METO/IOB UCCIIEJJOBaHMS | BEIIECTB U
BEILECTB U | BEIIECTB M MAaTEPHAJIOB | MaTCPUAIIOB

MaTepuaioB
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mg | £
Q,
g 2 o
© o
TIK 20.3 — I[Ipumenser 3HaTh MMOKa3aTeH MOXKAPHON B nomHom oObeme | Mmeer oburue 3Hanus | Mmeer obmee | OparmeHrapHble J3 KO
COBPEMCHHBIC METOIbI M CPEACTBA | OIIACHOCTH BEILICCTB U 3HaAeT mokKasareju | o MOKa3aTeIAX | MPEeACTaBIICHUE 0 | IIpEACTaBJICHUSA O
I/ISMepeHI/Iﬁ B HpaKTPI‘-IeCKOﬁ MaTepruaioB, IPUYNHLI TIOXKAPOB nomapHoﬁ OITIACHOCTHU nomapHoﬁ OIIACHOCTHU | moKasareisax IIO0Ka3aTeJisix
ACATCIBHOCTH BELIECTB M | BEIIECTB U | MOKapHOW omnacHocTy | [OXKapHOU
MaTepualioB, MPUYMHBI | MATEPHAIIOB, BEILECTB U MaTepuanos, | OMACHOCTH BEIICCTB

MOXapoB

MIPUYHHAX TT0KapOB

MIPUYNHAX TT0’KapOB

1 MaTepuaioB,
IpUYrHax 10XapoB

YMeTb knaccupupoBaTh Ywmeer Ywmeer npu | Ymeer gactnuno | @parmenrapHobie
BCIIECTBA U MAaTE€pHUaAJIbl 110 CaMOCTOSTEIIBHO KOHCYJIbTAallUOHHOM Knaccnd)HquOBaTL YMCHHUA
MOXKapHOM OIIACHOCTH KﬂaCCI/I(I)I/IIII/IpOBaTL MHOIJEPKKE BEIIICCTBA U MaTCpHUaJIbI KJIacCUBUIPOBATH
BEIIIECTBA M MaTepHajbl | KIacCUPpULIUPOBATH o MokapHOW | BCIIECTBA U
no MO>KapHOM | BellecTBa M | OacHOCTU MaTepHaHfI no
OMacHOCTH MaTepHabl o HOKAPHOH
MOKAPHOM OMACHOCTH OTacHOCTH
BmaneTs HaBBIKAMHE Bnageer ycroituuBsiMu | Briageer obmuMu | Biangeer ®parmeHTapHbie
O0OHApYIKEHUSI CIIE/I0B HaBbIKaMU HaBbIKaAMU NepBOHAYaIbHBIMU HaBbIKU
MHUALUATOPOB I'OPEHU, OoOHApyXEHHUsI CIEAOB | OOHAPYKCHHUS CICIOB | HaBBIKAMH o0HapyxeHHUs CIEI0B
NPU3HAKOB KOPOTKOTO WHHUIMATOPOB TOPEHUSA, | HHUIIHATOPOB oOHapyXeHHus clenoB | WHUIHMATOPOB
3aMBIKaHHA MIPU3HAKOB KOPOTKOTO | TOPEHUs, TMPU3HAKOB | MHUIIMATOPOB ropeHus, | TOPCHUA, IIPU3HAKOB
3aMBIKaHHS KOPOTKOTO MPU3HAKOB KOpoTKoro | KOPOTKOTO
3aMBIKAHHS 3aMBIKAHHS 3aMbIKaHI

Bug arrecranuu: /13 — nuddepeHimpoBaHHbIil 3a4eT, D — SK3aMEH.
Ouenounsie cpeacta: YO — yctHbIi oTBeT, [10 — nuceMenHbIi 0TBET, T3 — TecToBble 3aaanusi, KT — koMnibroTepHOE
tectupoBanue, KO — koMOMHUPOBaHHBIN OTBET.
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3. MECTO JUCIHUIJIVHBI B CTPYKTYPE OBPA30OBATEJIBLHON
ITPOT'PAMMBbI

JuctuminHa «DH3UKO-XUMUYECKHE METOABl MCCIICIOBAHUS MOKAPHOW OMAcHOCTH
BEIIECTB M MaTepUajoB» OTHOCUTCA K oOOs3aTenpbHOW dYacth Onoka mgucruiimH bl
oOpasoBarenbHON TporpamMmbl Mo HampabieHnto noarotoBku 20.04.01 TexnocdhepHas
6e3omacHoCTh, Tpodth «[loxapHast 6€301MacHOCThY.

VYcmenHoe OCBOCHHWE JAaHHOW JHUCIMIUIMHBI OCHOBBIBACTCS HA H3YYEHUU
NPEIIISCTBYIONUX JUCHUIUIMH (CM. TaONWIly), a TIOJy4eHHBIE B XOJAC H3ydCHUS
JTUCITUTUIMHBI 3HAHUSI U YMEHUSI CIIOCOOCTBYIOT TOTOBHOCTH OOYYArOIIUXCS K OCBOCHUIO
MOCJIEAYIOMINX TUCHUIUINH (CM. TaOJIHILY).

[IpeqmecrByronue u MOCJIEAYIOIINE JIMCLIMIIIINHBI, HAIpPaBJICHHbBIC
Ha (HOPMUPOBAHKE KOMIICTCHITUH:
Ne Koa m HaumenoBanue IMpenmecrByromme Hocaexyromue
n/n KOMIIETEHIIMH JHM CITAILINHbBI AMCHHILIHHLL (FPYIIEI
JUCHMIIJINH)
Obwenpogheccuonanvrvie KomnemeHyuu
1 OIIK-3 — cioco6en npexacrasitsh | [InanupoBanue HayuyHoro | M3o0perarenbckas
HUTOTH po)eCCHOHATIEHOMN | IKCTICPUMEHTA, eATEIbHOCTD u
IesITeIbHOCTH B obnactu | UHOCTpaHHBIM  S3BIK B | MATEHTOBEACHUE, MeETO b
TexHochepHoil Oe3omacHOCTH B | cepe mpodecCHoOHANBHBIX | 00padOTKH
BUJIE OTYETOB, peheparos, cTarel, | KOMMYyHHKAIUI IKCIIEPUMEHTATBHBIX
325 BOK Ha BBIJAYy [ATEHTOB, JIAHHBIX, Opranuzanus
0(OPMJIEHHBIX B COOTBETCTBHU C Hay4YHO-TEXHUYIECKOM
MPEIbSIBISIEMBIMU TPEOOBAHUSIMU JIeSITCIIEHOCTH, Hayuno-
uccienoBarenbckas pabdora
(yuebnas), Hayuno-
uccienoBarenbckas pabdora
(pou3BOICTBEHHAS),
3amura BKP
IIpogheccuonanvrvie komnemenyuu
2 [K 20 — CrocoOeH | — VYnpasnenue
aHAJIM3UPOBATh, ONTHMHU3UPOBATH 0€30IaCHOCTEIO
U TPUMEHSTH  COBPEMCHHBIE TEXHOJIOTHYCCKUX
METO/IbI M CPEICTBA U3MEPEHUI nponeccoB,  Opranuzanus
Hay4YHO-TEXHUYECKON
JIeSITEILHOCTH, Hayuno-
ucclieIoBaTenbCcKas pabota
(yueOnas), Hay4uno-
uccleIoBaTenbcKas pabota
(Mpou3BOICTBEHHAS),
3amura BKP
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4. OBBEM, CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBbI
OO61mast Tpy10€MKOCTh JUCIIMILIMHBI COCTABIISIET 3 3aueTHBIC equHuIIbI, 108 yacos.

4.1. IlpuMepHBI TeMAaTHYECKHUI IIJIAH

Ne Paznen Buabl yueOHol padoThl, BKIOYAS
/T JTUCITUATITUHBI, TEMa CaMOCTOSITEJIbHYIO PadoTy 00yJarommxcs u
TPYA0EeMKOCTbH (B Hacax)
£ = = = g
) = w2 =
N 3| B8 | 25| 28 g | E
= = =R = R OB < Q
= = =0 z O Z O . e
5} = oo = 5 s = =
= S| 88|28 98 g | s
@ o 0 o E 2 E g E o = =
Ol 8| 2| EBc| Ec| Ec | Q| & S
Q o o i Q Qi 4 ] =
M o & ® L I o = & o
S S o g5 oo & o 3 =
= T E = =] S =
2 E x| 2 x & % Q X
X s N < L8 &) o) )
2 B E| &k s I = =
= O E o ) < ©
= = = & =
= = = =
1 | Temal 1 12 2 10
2 | Tema?2 1 54 2 4 (4) 6 (6) 42
3 | Tema3 1 32 2 4 (4) 4 (4) 2 20
4 | 3auer 1 10 8 2
5 | Uroro 3a 1 cemecTp: 108 | 6 &) | 10(10) | 2 80 2
HToro 1o IMCIHMILIMHE 1 108 | 6 8(8) | 10(10) | 2 80 2

TeMarnueckuii TiaH 1o 3aoyHOM Qopme oOyueHus npexactaBieH B YMK 1o
JVCLUTLUIAHE.

4.2. Conep:kaHue QMCHUIINHBI

Tema 1. O01mue npeacTaBjieHus 0 PU3NKO-XUMUYECKUX METOIAX UCCJIeI0BAHUSA
BellleCTB U MATEPHAJIOB.

Knaccudukanus u obmas xapakTepucTika METOJO0B HccienoBaHus. [Ipumenenue
(DU3UKO-XMMHUUYECKUX METOJIOB ISl MCCIETOBAaHUS IOXKApHOM ONMACHOCTU BEIIECTB U
MaTepuasoB.

Tema 2. IlpumeHenne QU3NKO-XHMHUYECKHX METOAOB JJIA HCCJIEI0BAHMS
NMOBe/IeHUs1 BelleCTB, MAaTEPHAJIOB NMPH HATPEBAHUM U JISI OLEHKH MX MOKapPHOM
OIMACHOCTH.

Xpomatorpadus, CHEKTPOCKOMUYECKHE METOMBI MCCIEeNOBaHUsA, AUGPAKIIUOHHBIC
Metoabl uccienoBanusa. MK-crmekTpockonus, ¢uryopecieHTHasl CIeKTpocKomus. Macc-

cekTpoMeTpus. TepMuueckuit aHanu3. PEHTTeHOCTPYKTYpHBIN aHaIn3 U MeTauiorpadus.

Tema 3. Ilpumenenue GU3NKO-XUMHYECKHUX METOI0B B IKCIIEPTH3e MOKAPOB.



[Ipumenenue

METOJI0B
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xpomatorpaduu,

TEPMUYICCKOT'O

aHaJIu3a,

CHEKTPOCKOMMYECKUX U AUPPAKIIMOHHBIX METO/IOB B IKCIIEPTH3E MokapoB. OOHapyKeHue
CJIEIOB TOPIOYMX BEIIECTB METOJAaMU XpoMarorpaguu W TEPMUYECKOrO aHalu3a.

OOnapyxeHne U HCCIEAOBAHHWE OCTAaTKOB HE(TENPOIYKTOB METOAOM Ta30BOM
xpomMarorpaduu.
4.3. JIabopaTOpPHBINA NPAKTUKYM
Ne Ne paznena (Tembl . TpyrnoeMKoCTh
pasnena ( ) HaumenoBanue 1abopaTopHbBIX 3aHATHIA pyA
/11 TUCIIAILINHEL (dachrn)
Tema Ne 2 HccnenoBanue MOYKapHOH OITACHOCTH
[Tpumenenue GU3UKO- | CTPOMTENBHBIX U TEKCTWJIBHBIX MaTepHalioB 4
XUMHUYECKUX METOJIOB | METOJAaMH TEPMUYECKOTO u Mmacc-
1 JUTSL UCCIIETIOBAHUS CIIEKTPOMETPUUYECKOr0 aHAIN3a
MOBE/ICHUS BEILIECTB,
MaTepuasoB IIpU HccnenoBanue noxapHOi OMMACHOCTH METOJAMU
HarpeBaHUu U JJis PEHTTEHOCTPYKTYPHOTO aHaiam3a u 2
OLICHKH MX IIOKapHOM | MeTauiorpaduu
OMacHOCTH
Tema Ne 3
OO6napyxeHne U  HCCIEAOBaHHE OCTAaTKOB
[Ipumenenue pusnko- .
2 HEPTENPOIYKTOB METOA0M ra3oBou 4
XUMHUYECKUX METOJIOB B
xpomarorpaduu
JKCIEPTU3E MOKAPOB.
4.4. CamocrositesqibHasi padoTa 00y4aromuxcs
Ne Ne paznena (Temsl . Tpy1oeMKOCTh
pasnena ( ) Bun camocrosTenbHON paboThI pyA
1/ IUCIAIUINHBI (gachr)
Tema Nel N
N3yuyenne Bompoca «OmnpezneneHue MOXKapHOR
OO6mwme nmpeacTaBiacHUs
1 OMacHOCTH BELIECTB M MaTEpPHAIIOB METOJIaMHU
0 (pU3UKO-XUMUYIECKUX 10
TEPMUYECKOTO aHATU32)»
METOAaX UCCIEAOBaHUS
BEI[ECTB U MAaTEPUAJIOB
Tema No2 Nzydenne Bompoca «aeHTHdukamus BemiecTs 16
[Ipumenenue gusuko- | MeTonoM MK-criekTpockomnm»
XUMUYECKUX METOOB
) JUTSL UCCIIEIOBAHUS
MOBEJICHHUS BEILIECTB,
MaTEPUAIIOB IIPH Nzydenne Bompoca «Metoabl (BpryopecieHTHOM 14
HarpeBaHuU U JJis CIIEKTPOCKOIINHU B 3KCIEPTU3E MOKAPOB
OIIEHKH WX MOKapHOM
OIIaCHOCTH N3yuenue BoOIIpoca «cTouHukn
PEHTTE€HOBCKOTO W3ITyYEHUS u BUJIbI 12
PEHTIEHOCTPYKTYPHOI'O aHATIN3a
N3yuenue Bompoca «DakTopbl, BIHSIOIIKE Ha
3 Tema Ne3 e P DEL, BIVSON 4
xapaktep JATA- u TI'-3aBucumocTein»




16

[Ipumenenue pusuko- ITonroroBka k 3austuro «Pemienue 3agaq» 8
XUMHYECKUX METOIOB B
IToxroroska K 3aHATHIO «KoHTpOoh
JKCIEPTHU3E M0KAPOB o 8
CaMOCTOSITEIILHOM paObOThI»
IToaroroBka k 3auety 8
Hroro: 80

4.5. IIlpumepHasi TeMATUKA KOHTPOJILHBIX PadoT

He npenycMoTpeHo y4eOHbIM IJIaHOM.

4.6. IlpumepHasi TeMaTuka pedgeparon

1. MeTonsl onpeaeneHus rpymnisl FTOPIOYECTH.

2. PacueTHbIE U IKCIIEPUMEHTATIBHBIE METObI ONIPEIEIECHUS TEMIIEPATYPHI
BCIIBILIKH.

3. CiocoObl CHUYKEHUS TOXKAPHOM OMAaCHOCTH BEUIECTB U MAaTEPHUATIOB.

4. CoBpeMEHHbIE MaTepUaJIbl C TOHMKEHHOHN MOKapHOU OMACHOCTHIO.

5. Meramnorpadudeckue u MOp(OTOTUUECKHUE UCCIEAOBAHUS METAUTHYECKIX
00pas3IoB, U3BATHIX C MECTA MOXKApa.

6. Pentreno(a3oBblil aHAIU3 IPU UCCIIEN0BAHUU 00PA310B, U3BATHIX C MECTA
noxapa.

7. OGHapyXeHHE U KIacCU(PUKAUs MHULIMATOPOB TOPEHUS IIPU UCCIIET0BAHUN
00pa31oB, U3BATHIX C MECTA MIOKApA.

8. ITosieBbIe MHCTPYMEHTAIbHBIE METObI UCCIIEOBAHMSL.

9. TepMuueckuii aHaNIN3 MPU UCCIEA0BAHNN 00pa3LOB, U3BATHIX C MECTA MOXKApPa.

10. OcHOBBI TEPMOMEXAHUYECKOTO aHAIHU3A.

11. IloBeneHune BEECTB U MAaTEPUAJIOB [IPU HATPEBAHUH

4.7 llpuMepHasi TeMAaTHKA PACYeTHO-TpauIecKux padbor
He npenycmoTpeHo yueOHBIM IIIaHOM.
4.8 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

He npenycMoTpeHo yueOHbIM IJIaHOM.
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5. METOIUYECKUE YKA3AHMS JJIS1 OBYYAIOLUXCS IO OCBOEHUIO
JUCHMUILIAHBI

5.1 Ilopsiaok OpraHu3auuM CaMOCTOATEILHOM Pad0ThHI 00y4arOUIUXCS
M0 JMCUHUILIUHE

CamocTtosiTenbHass paboTa O0O0Yy4aroOIIErocs CKJIAbIBACTCS M3 CAMOCTOSITEIbHOMN
paboThl Ha ayIUTOPHBIX 3aHIATHUSX W MOJATOTOBKU K 3aHSATUSM BO BHEAYJIUTOPHOE BPEMH.
J11s CaMOMOATOTOBKH K KaXXJIOMY ayAUTOPHOMY 3aHATHIO IPEyCMaTpUBAETCs MpopaboTKa
TEMBbI 3aHATHS N0 yueOHOM nuTeparype. [Ipu camocTosITenbHON MOATOTOBKE K 3aHATHUAM
OOy4aroIuicss MOXET MOJYYUTh HEOOXOAMMYIO €My KOHCYJBTAIlMIO y TIperojaBaTels.
KoncynpTipoBanue 00y4aromuxcsi OpraHu30BaHo Ha Kadeape B COOTBETCTBHUH C TpadhuKOM
IpOBeJEHUs KOHCYIbTalui. Ha ayuTopHOM 3aHATHN 00y4aroLMecs: CaMOCTOSATEIBHO MO
KOHTPOJIEM IIPENOAABATEIN BBINOIHAIOT HHIWBHUAYAJIbHBIE 33JaHUS B COOTBETCTBUH C
y4EOHBIMU LENISMU 3aHSTHUS.

5.2. Ilepevyenb yueOHO-METOAMYECKOT0 O0ecTiedeHUS 11 CAMOCTOSITeIbHOM
PadoThl 00Yy4YAKOIIUXCH M0 JUCHUIINHE

5.2.1 llepe4eHb BONPOCOB Il CAMOCTOSATEIbHOIO0 H3y4YeHHUSA

1. Onpenenenrie MOKapHOM OMACHOCTHM BEIIECTB M MaTepUalIOB METOJaMH
TEPMUYECKOIO aHAJIU3A.

2. Unentuduxamus Bemects Metoom MK-cnektpockonuu.

3. MeTozs! (hyopeclieHTHOM CIIEKTPOCKOIUHU B IKCIIEPTU3E MOKAPOB.

4. ICTOYHUKH PEHTT€HOBCKOT'O M3IyYEHUS U BUIbl PEHTTEHOCTPYKTYPHOI'O aHAJIU3A.

5. @axropsl, Baustomue Ha xapakrtep I TA- u TI'-3aBucumocTei.

5.2.2 IlepeyeHb JIUTEPATYPHI AJIA CAMOCTOATEIbLHOMH Pad0ThI

1. TOCT P 53293-2009 IToxxapHas onmacHOCTb BEILIECTB U MaTEpUaioB. MaTepualibl,
BEIIECTBA U Cpe/ICTBa OorHe3auThl. UnenTudukanus MeTogaMu TepMUYECKOTO aHaIN3a.

2. UYecnokoBa JILLH. DU3MKO-XMMHUYECKHUE METOJbl MCCICAOBAHUSA TOXKAPHOU
OMACHOCTH BENIECTB M MaTepuayioB: yueOHoe mocooue / JI.H. Uecnokonra, E.B. Kapaces,
H.A. Taparanos — MBanoBo: ®I'bOY BO UIICA I'TIC MYC Poccun, 2018.

3. batoB /I.B. ®u3HKO-XUMHUYECKHE METOJIbI UCCIEIOBAHUS MOKAPHON OMACHOCTU
BELIECTB U MaTepuaiioB: yuedHoe nocodue / J[.B. batos, A.B. Iletpos, B.B. bynrakos, T.A.
Mouarnoga, JI.II. Borman. — UBanoBo: UIICA T'TIC MUYC Poccun, 2017. — 68 c.

4. baroB /[.B. ®u3uko-XUMHUYECKHUE METO/bl UCCAEAOBAHUS MOXKAPHOH ONACHOCTH
BEIIECTB U MaTepUajoB: Y4eOHO-METOAMUYECKOE MOCOOHE MO BHIMOJHEHUIO KOHTPOJIBHON
paboTsl 1ist ciymarenet @30/ J1.B. baros, T.A. Mouanosa — iBanoso: UTICA I'TIC MUC
Poccumn, 2017. — 42 c.
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6. ObPA3ZOBATEJIbHBIE TEXHOJIOI'MU

C nenpto (OpMHUPOBAHMSI M PA3BUTHS 3a8BJICHHBIX KOMIIETEHLUUN MCIONb3YIHOTCS
TpaJULMOHHBIE 00Pa30BaTEIbHbIE TEXHOJIOTHU U TEXHOJIOTUN UHTEPAKTUBHOTO OOYUEHUSI.

B pamkax TpaaunnoHHON 00pa3oBaTeIbHON TEXHOIOTHH Ha 3aHATUSAX UCTIOIB3YIOTCS
crenyomue (GopMbl: JIEKIHUs, MPAKTUYECKOe 3aHsATHe, JaboparopHas paboTa, KOHTPOIb
CaMOCTOSITENIbHOM PabOThI, CaMOCTOsITENIbHAA paboTa 00yJaromuxcs, KOHCYJIbTUPOBAHUE
npernojaBaTesieM, KOHTPOJb 3HaHUM (YCTHBIM W MHCBMEHHBI ONpoC, OJaHKOBOE
TECTUPOBAHUE).

B pamkax TeXHONOrMM WHTEPAKTUBHOTO OOYYEHHUS Ha 3aHATUSAX MPUMEHSIOTCS
cienyomuye GopMbl U METO/IBIL:

— B PaMKax HEMMHUTALUOHHBIX TEXHOJIOTMM IIPOBOIATCS BUJIEO-JIEKIUH, JEKIIAH-
KOHCYJIbTAllUM, AMCKYCCHUHU, KpPYIJIBIE CTOJIbI, J1abopaTopHble pPaOOTHI, MPOCMOTP U
oOcyxneHue yueOHbIX (PUIBMOB U T.J.; UCIOJIB3YIOTCA METO/IbI padOThl B MaJIbIX IpyMnInax,
KEC-MeTO1, MO3TOBOH MITYPM, pEllIEeHNEe CUTYaIIMOHHBIX 3a7a4, METO/I 0OpaTHOM CBS3H;

— B paMKaxX MMHUTAlMOHHBIX TEXHOJIOTMM IPOBOAATCSA NEJIOBBIE WIPBI, YUYEHUS,
VMHUTALOHHBIE UTPHI, POJIEBBIE UIPBI.

B pamkax ocymecTBieHHs 00pa3oBaTENbHOTO Mpolecca HUAET MOCTOSIHHOE
UCIOJIb30BaHUE MHPOPMALIMOHHBIX TEXHOIOTHH. Bo Bpems camocTosTeNbHOM paboThl IpU
HNOJATOTOBKE K JIEKUUSAM, IPAKTUYECKHM, CEMHMHApCKUM M JIaDOpAaTOPHBIM 3aHATHUSM;
KOMIIBIOTEPHOMY TECTUPOBAHUIO €CTh BO3MOKHOCTh y Ka)X0ro o0ydarouerocss paboraTh
¢ yueOHBIMHM MaTepHallaMu, pa3MeIIEHHbIMU B IU(POBOI Cpelie aKaeMHH, a TAKXKE B CETU
HNnrepuer u Mutpaner.

3aHaTHA, NIPOBOAUMBbIC B HUHTEPAKTHBHOH opme

Ne Ne paznena (Tembl TpynoemkocTb
pasnena ( ) HaumenoBanue 3ansitust u ero ¢popma pyA
n/n JUCLUTIINHBI (gacel)
HccnenoBanue moxapHOH OMaCHOCTH CTPOUTEIBHBIX
u TEKCTUITHHBIX MaTepuajoB METOIaMHt
TEPMHUYECKOTO M MacC-CHEKTPOMETPUUYECKOTO
Tema Ne2 P POMETP 4
aHanm3a.
[Tpumenenne ¢puznko-
Jlaboparopnast pabora. Tum 3anarus: pabora B
XUMHUYECKUX METOJIOB
MaJIbIX TPYITax.
JUISL UCCIIETOBAHMS =
HccnenoBanue MOXXKapHOH OMAaCHOCTH METOJaMH
1 MTOBE/ICHHS BEIIIECTB,
PEHTTEHOCTPYKTYPHOTO aHAIM3a U MeTauiorpaduu.
MaTepHaJIoB IIpU 2
JlaGopatopnass pabora. Tum 3anaTus: pabora B
HarpeBaHUU M JUIs
., | MaJIBIX rpynnax.
OIICHKH MX TIOYKapHOI
Nnentudukamuss ©W  yCTAaHOBJICHHE  CTPOCHHS
OIACHOCTH
BEIIECTB METOJAAMU MaCC-CIEKTPOMETPHUH. )
IIpakTnueckoe 3aHsATHE. PelleHHe CHUTyallMOHHBIX
3azad.
Tema Ne 3 ObnapyxeHue u HCCIIEIOBAHUE OCTaTKOB
[Ipumenenue pusuko- | HeQTEIPOTYKTOB METOJI0M ra3oBou
2 | XMMHYECKUX METOJOB | Xpomarorpaduu. 4
B DKCIIEPTU3E Jlaboparopnast pabora. Tum 3anarus: pabora B
M0’KapoB MaJIbIX TPYITax.
Hroro 12
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7.@0H OLIEHOYHBIX CPEJCTB JIJISI IPOMEKYTOYHOI ATTECTALIMM
10 UTOTAM OCBOEHM S TUCHUATIIMHBI

7.1 TunoBble KOHTPOJIbHbIE 32IaHUS WIH HHbIE MAaTePHAJIbl, HEO0X0AUMbIE JJIA
OLICHKH 3HAHM, YMEHUI, HABBIKOB U (WJIH) ONbITA AeATEJbHOCTH,
XapakTepusywumeid 3ranbl (pOPMHPOBAHUS KOMIETEHUHMH B Ipouecce OCBOCHUS
o0pa3oBaTe/IbHOM MPOrpaMMbl 110 TUCHUIIHHE

7.1.1 IlepedyeHb BONPOCOB JIsl IPOBEACHHUS MPOMEKYTOYHOM aTTecTaluu
(B popme 1upPpepeHIMPOBAHHOIO 324€Ta) IO HTOraM OCBOCHHS JUCHMIIUHbBI
«PU3MKO-XMMHYECKHE METOAbI HCCJIeJOBAHUSA MOKAPHOH ONMACHOCTH BelIeCTB H
MAaTepHAaJIOB»

[Tonstue noxxapuoit onacuoctu (OITK-3).

Knaccuduxkanus noxxapoonacubix Beriects (OITK-3, TIK-20).

ITokazarenu noxapHoit onacHoctu (I1K-20).

OO6nacTe MpUMEHEeHUs TToKa3artesnen noxapHoi onacuoctu (OINK-3, ITK-20).
Opranu3zarus padboThl 10 orieHKe noxkapHoi onacHoctu (I1K-20).

Mertonsl onpenenenus rpynnsl roprouectu (11K-20).

Mertonsl onpenenenus kucaopoaHoro uuaekca (I11K-20).

Mertonsl onpenenenus remneparypsl camoBociiamenenus (I11K-20).

. Tepmuueckue Metoasl ananu3a. OcHOBHBIE MOHATHS, onpeaenenus (11K-20).
0. TepmorpaBumerpusi. OcHOBHbIE NOHATHS, 3aKOHBI (ITK-20).

1. TepmorpaBumerpuueckue Kpuble. @akTopsl, BausAmomue Ha ux xapakrep (I1K-

el i AR APl o

20).

12. [Ipumenenue tepmorpaumetpun (11K-20).

13. Juddepennnanbubiii TepMuyeckuit aHann3. OCHOBHbIC TOHATHS, 3aKOHBI (OTIK-
3, [IK-20).

14. [Ipumenenue nuddepenuuanbHoro Tepmudeckoro ananusa (I1K-20).

15. Kpusble auddepennmanbHOro TepMuueckoro ananusa. Gakropsl, Biustonme Ha
ux xapaktep (I1K-20).

16. ludbdepennmanbuas ckaHupyomas kajgopuMeTrpusi. (OCHOBHBIE TOHSTHS,
3akoHsbI (I1K-20).

17. Ilpumenenue muddepeHnuansHoil ckanupyromei kanopumerpun (OIIK-3, TIK-
20).

18. KpuBbie nuddepennmanbHoil  ckaHupyromei kamopumetpuu. Daktopsl,
Biustomue Ha ux xapakrep (OIIK-3, T1IK-20).

19. OcHoBHBIE MeTOBI pu3nuKo-xuMudeckoro ananusa (I[1K-20).

20. OCHOBBI CIEKTPAIIbHBIX U APYTUX ONTHUECKUX MeToA0B aHanu3a (I1K-20).

21. OcHoBbl XpoMaTtorpaduyeckux Meto1oB ananm3a (I1K-20).

22. OcHoBHbIe TapaMeTpbl XxpoMatorpammsl (I1K-20).

23. OcHoBHBIE MeTObI TepMHUUecKoro aHanu3a (I1K-20).

24. JloctounctBa MeTojaa razoBoit xpomarorpaduu (ITK-20).

25. MeTo1bl aTOMHOM CIIEKTPOCKOINMHU, OCHOBaHHBIE Ha norjiomenun ceeta (I1K-20).
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26. Knaccudukanus xpomatorpadMyeckux METOJOB aHajiu3a MO0 arperaTHoMy
cocTosiHUIO noiBMxkHOM (ha3el (ITK-20).

27. IloHsATUS MOJEKYISPHOM Macchl, UCHOJIb3yeMble B Macc-criekTpomeTpun (I1K-
20).

28. MeTo1bl HOHU3AIMY BEllleCTBa, MpUMeHsaeMbie B Macc-criekTpomeTpun (11K-20).

29. IIpaBuio HEYETHON MOJIEKYJISIPHOU Macchl B Macc-cnekrpockonuu (11K-20).

30. AzoTHoe npaBwiio B Macc-cnekrpockonuu (11K-20).

31. Kakyio 3aBUCHUMOCTh TMOJYYalOT TPU HCCIEAOBAHUU BEUIECTB METOJOM
tepmorpasumerpuu (OI1K-3, I1K-20)?

32. Yxkaxure 00J1aCTh CIIEKTPaILHOTO Auama3zoHa suaumoro ceeta (I1K-20).

33. Kakyio 3aBUCHMOCTh TMOJY4YalOT TPU MCCIEIOBAHUU BEHIECTB METOIOM
muddepenmanbHoro repmudeckoro ananmsa (OIK-3, 1TK-20)?

34. Kakyo 3aBUCHMOCTh TMOJY4YalOT TPU MCCIEIOBAHUU BEUIECTB METOIOM
muddepennmanbHoro ckanupyroment kamopumerpuu (OINK-3, T1K-20)?

35. Kakyio 3aBUCHMOCTh TMOJY4YalOT TPU MCCIEIOBAHUU BEUIECTB METOIOM
muddepentmansaon Tepmorpasumerpun (OIIK-3, T1K-20)?

36. Kakyto 3aBUCHUMOCTh MOJIy4alOT NPU HCCIEIOBAHUU BEHIECTB METOJ0M
tepmuueckoro ananuza (OIIK-3, ITK-20)?

I[IpakTHyeckue 3a1aHusA

1. O6paborath pe3ynpTaThl XxpomaTorpaduueckoro ananuza (I1K-20).
2. O6paboTath pe3ynapTaThl TepMuueckoro ananuza (I1K-20).
3. O6paboTaTh pe3yabTaThl Macc-ciekTpoMeTpudeckoro ananuza (I1K-20).

7.2 MeToau4yecKue MaTepuaJibl, onpeaeJsoime Npoueaypbl OeHuBaHUS
3HAHUM, YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH XapaKTEePHU3YIOLIUX ITANbI
¢dopmMupoBaHus KOMIETEHIMH

[Topsimox mpoBeAeHHS MPOMEXKYTOYHOM aTTeCTallMu OOYy4YalolIUXCs aKaJeMuu, a
TAaK)K€ KPUTEPUH OICHKM 3HAHUM  OOyYaloIIMXCS  YCTAaHOBIEHBI  JIOKAJbHBIMU
HOPMATHBHBIMM aKTaMH aKaJE€MUHU, PErIaMEHTUPYIOIIUMH [POBEACHUE TEKYILEro
KOHTPOJISI YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTalluy 00yJaroIuXCsl.
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8. YYEBHO-METO/IMYECKOE OBECIIEYEHHUE JTUCHUIIVINHBI 1
IHEPEYEHDb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET», HEOBXOIUMBbIX
I OCBOEHUA U CIIUTIJIMHBI

a) OCHOBHAas JUTEpATypa

1. baroB /I.B. ®U3MKO-XUMHUYECKHUE METObI UCCIEAOBAHUS MOKAPHOM OMACHOCTHU
BELIECTB U MaTepuaioB: yueoHoe nocodue / J[.B. batos, A.B. Iletpos, B.B. bynrakos, T.A.
Mouanosa, JI.II. Borman. — MUBanoBo: UIICA I'TIC MYC Poccun, 2017. — 68 c.

0) TOTMOTHUTENBHAS IUTEpaTypa

2. baros JI.B. JlaGopaTtopHbIii MpakTHUKyM IO AUCHUIUINHE «DU3UKO-XUMHUUECKUE
METO/IbI UCCIIEOBAHMS TTOKAPHON OMACHOCTH BelmiecTB U MatepuaiioBy / JI.B. baros, A.B.
ITetpos, E.B. Kapaces, T.A. Mouanoga. - Usanoso: UIICA I'TIC MYC Poccun, 2017. — 44
C.

3. baroB /[.B. ®u3uKO-XUMUYECKHUE METObl UCCIIECIOBAHUS MOKAPHON OMAaCHOCTH
BEIIIECTB M MATEPHAJIOB. YIYEOHO-METOAMUECKOE MOCOOHE MO BBHITIOJHEHUIO KOHTPOIHHOM
pabotel misa ciaymarened @30 / JI.B. batos, T.A. Mouanosa. — iBanoBo: UTICA TTIC
MUC Poccun, 2017. — 42 c.

4. Koposnbuenko A.M., Koponbuenko [I.A. IToxkapoB3pbIBOONIACHOCTh BEIIECTB U
MaTEpUaJIOB U CPEACTBa UX TylieHus. CpaBOYHUK: B 2-X 4. — 2-€ U3/., mepepad. u 1om. —
M.: Acc. «Iloxnayka», 2004 — Y. 1. - 713 c.

5. Koponbuenko A.f., Koponbuenko J[.A. I1oxkapoB3pbIBOONACHOCTh BELIECTB H
MaTepHaJIOB U Cpe/CcTBA UX TylieHus. CipaBOYHUK: B 2-X 4. — 2-€ U3/., nepepad. u 1om. —
M.: Acc. «Iloxnayka», 2004 —Y. 1. — 774 c.

6. UYecnokoBa JIL.LH. DU3MKO-XMMHUYECKHE METOJIbl MCCIEIOBAHUSA TOXKAPHOU
OMACHOCTH BENIECTB M MaTepuayioB: yueOHoe mocooue / JI.H. UecHokonra, E.B. Kapaces,
H.A. Taparanos — MBanoso: ®I'bOY BO UIICA I'TIC MYC Poccun, 2018.

B) HOpMAaTHUBHAs JIUTEpATypa

7. ®enepanbHblil 3ak0H OT 22.07.2008 1. Ne 123-P3 «TexHUYECKUI pErIaMeHT O
TpeOOBAHUIX MOXKAPHOU OE30MTACHOCTH.

8. Ilpuxaz MUYC P® ot 14 oktabps 2005r. N 745 «O co3ganum cyaeOHO-
AKCTIEPTHBIX YUPEKIECHUHN U SKCIIEPTHBIX NOJIpa3ielieHul (heepaibHONU MPOTUBOIOKAPHOM
CITYKOBD».

9. TOCT 12.1.044-89*. TloxapoB3pbIBOOMACHOCTh BEIIECTB U MaTEpPUAJIOB.
HomenknaTtypa nokasaresen 1 METOBI UX ONPEIEIICHHUS.

10. TTOCT P 53293-2009 IloxapHasi 011acHOCTb BEILIECTB U MaTE€pUaJIOB. Matepuasi,
BEIIIECTBA U CPEICTBA OTHE3aMUThI. neHTudukanus MeTogaMu TepMHIECKOTO aHAIN3a.

r) Oa3bl JlaHHBIX, TOUCKOBBIE CHCTEMBbI, 3JIEKTPOHHO-OMOIMOTEUHBIE CHUCTEMBI
(3MeKTpOHHBIE OMOIMOTEKH) U AJIEKTPOHHBIE 00pa30BaTEIbHEIE PECYPCHI

11. https://www.rst.gov.ru/.

12. DnexTponnas OubnuoTexa akagemuu http://Bibliomchs37.ru.

13. Hudporas cpena MBaHoBckoM moxkapHo-cniacarenbHon akagemuu ['TIC MUYC
Poccun.

14. OBC «tOpaiit».

15. HanmonanbHas 3neKTpoHHast OMOInoTeKa.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI,
BKJ/IIOYASA IEPEYEHD ITPOTPAMMHOTI'O OBECIIEYHEHUA U
NHPOPMAIIMOHHBLIX CITPABOYHbBIX CUCTEM

1. JleknoOHHEBIE 3aHITHUA: _ _
KOMITJIEKT 3JICKTPOHHBIX MPE3CHTAIIHI/CITai/I0B;

ayJMTOpUs, OCHAIICHHAS TMPE3CHTAIIMOHHOM TEXHUKOW (IIPOEKTOp, JKpaH,
KOMITHIOTEP/HOYTOYK).

2. IIpaxTH4YeCKHe 3aHATHI:
KOMIBIOTEPHBIN KJ1acc;

MpEe3eHTAIMOHHAs TEXHUKA (TIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

3. JlaGopartopubie pabOTHI:

A) Jlabopatopust uccieqoBaHus MOKapHON OMACHOCTH BEIIECTB M MaTepuasoB (ay/.
3501), ocHamieHHast MyJIbTUMEIUHHBIM MPOSKTOPOM C IKPAHOM HACTEHHBIM; TAOOPATOPHOM
YCTAaHOBKOW JUIsl WCTBITAHWS HAa TOPIOYECTh C BBITSDKHOW Kamepou; abopaTopHOM
YCTaHOBKOW I aHalW3a TEPMHUYECKOrO MOBEACHUS BEIIECTB W MaTepHalioB, aHAIU3a
BbIJICJICHUS ra3os; CTEPEOMHUKPOCKOIIOM (MBC-10); npodeccuoHabHBIMU
naboparopubiMu  Becamu  (GX-4000), anamutmdyeckumu  Becamu  (GX-200);
crektpooromerpom (LEKI SS2107UV); mnpubopom mjisi omnpeneneHus HHJIEKca
BoCIUIaMeHsieMocTH - kucnopoanoro unaekca (UCFT-OI); uctuparenem BUOpaIllMOHHBIM
(1B-1); ynbrpazBykoBoii BanHoi (Candwup 9,5 1 TTL); mkadom cymuabHbIM BaKyyMHBIM
¢ Hacocom (CHBC-4,5.4,5.4.3-U1); wucnaputenem  portamuonHeiMm  (UP-1JIT);
UCIBITaTEIbHON YCTAHOBKOM il ompezaeneHuss KodpuiueHta IbIMO0Opa30BaHUS
TBEPJIBIX BEIIECTB U MATEPHUAIIOB; YCTAHOBKOM JIJIsi UCIIBITAHUS PACIIPOCTPAHEHUS TIJIAMEHU
0 TIOBEPXHOCTH; CTOJIaMU JIaDOpaTOPHBIMU  C BBITSDKHOM  KaMepol; CToJaMu
71a00pPaTOPHBIMU C BBITSDKHON KaMepoi.

b) JlaGopatopuss  wmcciemoBanus ~ moxkapoB  (aya.  3204),  ocHaimieHHas
Cnextpodmyopumerpom — Panorama Pro Bepcus 2.0.3, meTamiorpadguaeckum KOMILIEKCOM
—yHHUBEpcajbHas MporpaMma aBTOMAaTU3UPOBAHHONW OOpPabOTKM W KOJIMYECTBEHHOTO
aHanuza uzoopaxenuit Image Expert Pro 3, UK dypwe-ciekrpomerpom — FSpec.

4. Ilpouee:

pabouee MecTO TIpemnojaBaTelisi, OCHAIIEHHOE KOMIBIOTEPOM C JOCTYIIOM B
WNHTepHeT, MIaHIEeTHBIM KOMIIBIOTEPOM;

NOMEIICHUsT JJII  CAMOCTOSITENbHOM  paboOThl  00YyYarolUXCsl, OCHAILEHHbIE
KOMITBIOTEpAMH C JIOCTYIIOM B JIOKQJIbHYIO C€Th, MpEIHAa3HAYCHHBbIMU MJig PabOThl B
AIIEKTPOHHON MH(POPMAITMOHHO-00pa3oBarenabHou cpene — «L{udposas cpena BanoBckoi
nokapHo-crnacatenpaon akagemun [ TIC MUC Poccumn» (http://192.168.32.105).

5. IlporpammHoe obecrieueHre 1 HHGHOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

onepannonHas cucreMa « Windows 10 Home academic (Open Value)»;

onepannonHas cucreMa «Windows 10 Professional upgrade academic (Open
Value);

naket opucHbix nmporpamm «Office Standart 2019 academic (Open Value)y;

oneparmonHas cuctema «AnbT O6pazoBanue 9»;

nporpammHasi cuctema BusieokoHpepeHucsasu « TrueConf Servery;
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MHOTOYpOBHEBasi aBTOMATU3MPOBaHHAsi cucTeMa OOy4YEeHUs, KOHTpPOJISI U aHaiIM3a
YPOBHSI TEOPETUYECKUX 3HAHUU OOy4alolUXcsi B 0O0pa30BaTENIbHBIX YUPEKACHUSIX
BhIciiero oopazoBanus cucreMbl MUC Poccun «FireTest;

CUCTeMa TUCTaHIIMOHHOTO 00yuenus «lIpomereitn;

CIIPaBOYHO-IIPaBOBas cucteMa «l apanry.



JIucT peructpanuy U3MEHEHUI B padOUyr0 IporpamMmy 1o AUCHUIUIMHE
«DU3BUKO-XUMUYECKUE METOIbI UCCIEIOBAHNS MIOKAPHOU ONIACHOCTH
BEILIECTB U MAaTEpUAIIOBY»

Homepa nucros
Ne Jata JlaTta

OcHOBaHHE 1151 BHECCHUS Pacmmdposka
usme- 3aMCHCHHBIX | HOBBIX | aHHYJIMPOBAHHBIX Hoamuce BHECCHMA | BBE/ICHUS
HEHHUi U3MCHEHUS |U3MECHEHUS

WM3MEHEHU I noanucu
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