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Pabdouas nporpamma qucuumiauHbl «COBpEMEHHBIE METO/IbI KOHTPOJISI COCTOSTHUS PUPOTHON
CpeJlbl» COCTaBJICHA:

-B cootBercTBUU ¢ TpeboBanusamu PI'OC BO — wmarucrpaTypa MO HampaBJICHHIO
noaroroBku  05.04.06 DOkosoruss W IPUPOJIOIOIL30BAHUE», YTBEPKICHHOTO IMPUKA30M
Muno6puayku Poccun Ne 897 ot 07.08.2020 r.;

- Ha OCHOBaHMH y4eOHOT0 IUIaHAa MarucTpaTypsl Mo HarpasieHuio noarotoku 05.04.06
DKOJIOTHUs U MPUPOAOIOIB30BaHNE» HAMPABICHHOCTH (IPOhUib) «IKOJOTUYECKUIT MOHUTOPUHT

U OXpaHa OKPYKaroIIen Cpesbl».

CocTaBHUTEND K.T.H., JIOII. B.A. MarBeeBa

PaGouas nmporpamma paccMoTpeHa M oxo0peHa Ha 3aceganuu kadeapsnl ['eoskonoruu ot

04.02.2022 r., nporoxom Ne 8.

3aBeayromuii kadenpoit ATH,
npodeccop [MTamkeBuy M.A.
PabGouas nporpamma coryiacoBana:
HavansHuk ynpaBneHus: yaeoHo-
METOANYECKOTO 00ECIIEUECHN K.T.H. 11.B. BanoBa

06pa3OBaTCJ'IBHOFO mponecca



1. IEJIM Y1 3AJIAYM TUCTUTLINHBI

Henpr udydenuss AuCOMIVIMHBI «COBpEMEHHBIE METOJBl KOHTPOJISL COCTOSHUS IIPHUPOIHOU
cpeab» CPOPMHUPOBATH Yy CTYIEHTOB 3HaHMs B OOJIACTM MOHUTOPHHIA, MOJCIMPOBAHMS, IPOTHO3a
KayecTBa KOMIIOHEHTOB TMPHPOJHOW Cpelbl, MPHOOPECTH CTYJACHTaMH HAyYHO-TEOPETHYECKUE U
NPAKTUYECKHE 3HAHUS O COBPEMEHHBIX AHAJTUTHYECKHX METOAaX M Mpubopax KOHTPOJS KauecTBa
OKPY’KaIOILEH CPellbl, 03HAKOMUTD ¢ METOJO0JIOTUEN IPOBEICHNS HAYYHBIX HUCCIIEI0BAaHUN U TIOCTAHOBKOU
JKCIIEPUMEHTA.

OCHOBHBIMH 3a1a4aMU M CUMILJIMHBI ABJISIOTCH:

. U3YYUTh (PU3HUECKUE OCHOBBI M BO3MOKHOCTH aHATMTHYECKUX METOOB;

. OBIIQIETh METOJAaMH IOATOTOBKM TPO0 pa3IMYHOrO TEHE3HMCa, OCHOBAaMH W3MEpPEHHMH Ha
COBPEMEHHOM 000pY/I0BaHUH;

. chopMupoBaTh INpPEACTaBICHHE 00 OLIEHKE KayecTBa U IPOBEJIECHUU  aHAIMTUYECKUX
HCCIEA0BAHUN KOMIIOHEHTOB IIPUPOJAHON CPEMBIL;

J chopMUpOBaTh HABBIKM IPUMEHEHUS METOJIOB KOHTPOJS K OLEHKE COCTOSHHUS KOMIIOHEHTOB
IIPUPOTHOM CPEJIbI;

. c(opMHpPOBATh CITIOCOOHOCTH I CAMOCTOSITEIbHOM MOJITOTOBKU U IIPOBEJCHUSI SKCIIEPUMEHTOB U
AHAIIMTUYECKUX MCCIICJOBAaHUN;

. chopMHpOBaTh MOTHMBALMIO K CAMOCTOSITEHOMY IOBBIIICHUIO YPOBHS MPO(ECCHOHAIBHBIX

HaBBIKOB B 00JIACTH aHAJIMTHUYECKOTO KOHTPOJISI COCTOSIHUSI IIPUPOTHON CPEJIBI.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «CoBpeMEHHBIE METOJbl KOHTPOJISI COCTOSIHUSI MPUPOIHON CpPeabl» OTHOCHTCS K
JTUCITUTIITMHE TI0 BBIOOPY B YacTH, GOPMHUPYEMOH ydaCTHUKAMU 00pa30BaTEIIbHBIX OTHOIIIEHUM, OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeNbHONM MPOrpaMMbl MO Hampasienuto noarotosku 05.04.06 Dxonorus u
MIPUPOJIONIONIL30BAHUE)» U U3YUYAETCS B 3 CEMECTpE.

Huctunmuaa «CoBpeMEHHBIE METOIBI KOHTPOJS COCTOSIHHS TPUPOJHOW CPEIbD» SIBISIETCS
OCHOBOIIOJIATAIOMICH ISl  MPOXOXKIAEHUS  CIENYIONMX TPOU3BOJICTBEHHBIX MpakThk «Hay4Ho-
MPOU3BOJICTBEHHAS NMpaKkTHKa» U «lIpeanumniomuas npakTuka.

Oco0eHHOCThIO JHUCUUIUIMHBI SIBIISIETCS W3YyUYe€HHWE COBPEMEHHOW ammapaTypsl IS aHalIM3a

00BEKTOB OKpY’Karolel MPUPOTHON CpeIbl.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 110 JUCHUIIVIMHE,
COOTHECEHHBIE C IIJTAHUPYEMBIMU PE3YJbTATAMM OCBOEHUS OCHOBHOM
MMPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

[Tpouecc u3yueHuss aucuMIuIuHbl «COBPEMEHHBIE METOJABI KOHTPOJISI COCTOSIHUS INPUPOJHOMN
CpelbD» HarpapJieH Ha (GOPMHUPOBAHHE CIACAYIONTMX KOMIETEHIIHH!

®opmupyeMble KOMIIETEHIIUH

no ®rocC BO
Kon 1 HauMeHOBaHHe HHAMKATOPA
Conep:xkanue Kon JOCTHKEHUS] KOMIIeTeHUH
KOMIIeTeHIIUH KOMIIeTeHIIUH
CnocobeH OCYIIECTBIATh YK-1 YK-1.1
KpI/ITI/I‘{CCKI/Iﬁ aHaJIu3 3HaTh: METOJBI CHCTEMHOIO H KPUTHYCCKOI'0 aHajinu3a,
HpO6HeMHI>IX CI/ITyaI_[I/Iﬁ Ha METOANKHN pa3pa60TKH CTpaTerun HeﬁCTBHﬁ JJIA
OCHOBE CUCTEMHOTI'O BBIABJICHUA U PCHICHUA HpO6HCMHOI>i CUTyalluu.
IIOIX0/12, Bbipa6aTvLIBaTL VKD
CTpaTEruio AeHCTBUN
YMeTh: NPUMEHATh METOJbl CHCTEMHOI0 MOJAX0Ja U
KPUTUYECKOTO  aHajuu3a  NpOOJEMHBIX  CHUTYyallMid;
pa3pabaTeiBaTh  CTpaTerui0  JCHCTBUH, NpPUHUMATH
KOHKPETHbIE PELICHUS ISl €€ peaTu3alliu.
YK-1.3
Bnagers: Meronmonoruel CHUCTEMHOrO W KPUTHUYECKOTO
aHaiM3a  NpOOJIEMHBIX  CHUTYaluii; METOJIMKAMHU
MIOCTAHOBKM  L€JM,  OIpeNeseHHs  CIOCO0OB  ee
JOCTHKEHUS, pa3pabOTKU CTpaTeruil AeUCTBUM.
CrnocoGeH uCHoIb30BaTh YK-2 YK-2.1
COBPEMEHHBIE METOJIbI 3HaTh: OJTanbl >XU3HEHHOIO LHUKJIA TPOEKTA; 3TaIlbl
00paboTku u pa3pabOTKu U peanu3alii MPOeKTa; METOAbI pa3paboTKu
MHTCpHpeTallii ¥ YIIPaBJIEHHs IPOEKTAMH.
9KOJIOTMYECKOM
uHpopMauu pH VK-2.2
IIPOBCACHUN HAy9IHBIX H VMeTp: paspabaTeiBaTh HPOEKT C Y4YETOM aHalu3a
HPOU3BOACTBCHHBIX AJIbTEPHATUBHBIX BapHaHTOB €ro  peanu3alumy,
HCCIIeNIOBAHNH OIIPEETISATh IENEBbIE JTanbl, OCHOBHBIC HAIPABICHUS
pabot; 0OBSCHUTH Ienu M cHOpMYIMPOBATH 3ajauH,
CBSA3aHHBIE C TMOJArOTOBKOM M peanu3alnueil NpoeKTa
YIPAaBIATh MPOEKTOM Ha BCEX 3TaNax €ro >KU3HEHHOI'O
LMKJIA.
YK-2.3
Bnagers: Meronukamu pa3paOOTKM M YHpaBleHUS
MIPOEKTOM; METOJJaMH OLIEHKH IOTPEOHOCTH B pecypcax U
2(PEKTUBHOCTH MPOCKTA.
Cnocoben [IKC-1 [TKC-1.1. 3naeT ocHOBHBIE TTPOOJIEMBI B 00JIACTH 3aIIUATHI
¢bopmynupoBaTh OKpY’Karolllel Cpeapl U MPUPOIOIOIb30BaHMsI, OCHOBHBIE
npoOnemsl,  3aJaud U METOJIOJIOTHYECKUE TOAXOABl M OCHOBHBIC IPUHIUIIBI
METO/IbI HAy4yHOTO pacyeToB M NPOCKTHPOBAHUS CHUCTEM oOecreueHus
UCCJICIOBAHMsI, IOJIy4aTh 0€30I1aCHOCTH; IPHUHLMUIBL  (POPMYJIHMPOBAHUS  LIEJEH,
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@®opMupyeMble KOMIIETEHIHU

no ®Ioc BO
Kon u HauMeHOBaHHe HHANKATOPA
Conep:xanue Kon JOCTHKEHUSI KOMIIeTeHIIUH
KOMIIeTeHIUH KOMIIETeHIIUH

HOBBIC JIOCTOBEPHBIE 3a/1a4, METOJIOB HMCCJECJOBAHUS M aHalli3a Pe3yJbTaTOB

(bakTbI Ha OCHOBE re09KOJIOTMYECKUX HCCIe0BaHUH.

HaOJII0ICHUI, OIIBITOB,

HAay4YHOTO aHanau3a I[IKC-1.2. YmeeT aHanu3upoBaTh 3SKCIEPUMEHTAIbHbIC

IMIUPHUUECKUX JTAHHBIX JaHHBIE M YyCTAaHABIMBATh HOBBIC 3aKOHOMEPHOCTH,
OLICHUBATh CXOJMMOCTbH JAHHBIX C paHee MOJTYYCHHBIMU
JaHHBIMH, 0000IIaTh TIONXYYCHHBIE PpPE3YyIbTaThl B
KOHTEKCTE paHee HAKOIUICHHBIX B HayKe 3HaHUH H
(dhopMyIMpoBaTh BBIBO/IBI " MPAKTHYCCKHE
PEKOMEHJIallMi  Ha OCHOBE  PEMpPEe3CHTATUBHBIX U
OPUTHHAIILHBIX PE3y/IbTATOB UCCIICIOBAHIM.
[IKC-1.3. Bnageer HaBbIKAMH  CaMOCTOSITEILHOTO
OBJIAJICHUS HOBBIMHU 3HAHUSIMH B obnactu
9KOJIOTHYECKOTO MOHHTOPHUHTA M OXPaHbl OKPYKaroIIeh
Cpelbl, HaBbIKaMU UCIIOJIb30BAHUSA METOJIOB
(yHIaMEHTAJIBHBIX U MPUKJIAJIHBIX €CTECTBEHHOHAYIHBIX
U3bICKaHUH B PO eCCHOHATBHON JAESITeIbHOCTH.

CrnocobGeH HMCHoIb30BaTh ITKC-2 [IKC-2.1. 3HaeT TeopeTyeckre U MpPaKTUUECKUE OCHOBBI

COBPEMEHHBIE METOBI
00paboTku u
HMHTEPIpETAINH
3KOJIOTUYECKOMN
uHpopMauu npu
MPOBEACHUU HAyYHBIX U
MIPOU3BOICTBEHHBIX
HCCIIEN0BAHUMI

o0paboTku u HMHTEPIpPETALNH 9KOJIOTUYECKOMN
uHpopManuu, OCOOEHHOCTH TPUMEHEHHS METOJI0OB U
npuOOpoOB  KOHTPOJNS  OKpYXKarolleil  cpeabl B
9KOJIOTMYECKUX MCCIIETOBAHUSX.

[IKC-2.2. YnMmeer UHTEPIPETUPOBATH JIaHHBIE,
MOJIyYEHHbIE B XOJ€ UW3BICKAHUW [ TMPUHATUS
pallMOHAIBHBIX ~ pPEUIEHMH  NpU  IPOEKTUPOBAHUU
MIPUPOJOOXPAHHBIX MEPOIPUITHI; MPOBOIUTH PacueThl C
UCIIOJIb30BAHUEM OKCIIEPUMEHTAIbHBIX M CIPABOYHBIX
JAHHBIX; IPUMEHSTh Ha MPAKTUKE OCHOBHBIE PACUETHbHIE
OporpaMMHBIE TMPOAYKTBI B OOJIACTH 3KOJOTMHU U
MOHHUTOPHHTA.

I[IKC-2.3. Bnaneer bopmamu u METOAaMH
OCYILECTBIICHUS KOPPEKTHOM WHTEpIpETann
MOJTyYEHHBIX JaHHBIX, KOMIBIOTEPHBIMU TEXHOJIOTHSIMU B
o0jactTh  00pabOTKM W  UHTEpPIpEeTallud  JIaHHBIX,
HaBBIKAMU MaTEMaTHYECKOT0 MOJICIMPOBAHUSI.




4. CTPYKTYPA U COJEPKAHUE JNCHUIIJIMHBI
4.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

OOmast TpyA0eMKOCTh AUCHUIUINHBI «COBPEMEHHBIC METO/BI KOHTPOJISI COCTOSIHUSI TIPUPOIHOM
cpenb» cocTaiisieT 3 3a4eTHBIX equHuUI Wi 108 ak.4yacos.

Buj yueOHoii padoThl Bcero AK. 4achl 110 ceMecTpam
aK.yacoB 3
AyauTopHble 3aHATHSA (BCEro) 36 36
B ToMm guce:
Jlexkuun 6 6
[Tpaktrueckue 3ansatus (113) 28 28
CamocrosiTejibHasi pa6oTa (Bcero) 38 38
JlomaiiiHee 3a1aHUC 6 6
PaGora B 6ubnmoreke 18 18
AHamUTHYECKHA MHPOPMAITMOHHBIN TTOMCK 14 14
IIpomexyTouHas aTTecTalus — IK3aMeH 36 36
OO011ast TPYI0EMKOCTH (aK. 4ac) 108 108
OO0ri1ast TpYA0EeMKOCTb (3a4. e/1.) 3 3

4.2. Conep:xaHue TUCHMILINHBI
Y4eOHBIM MJIaHOM MPEAYCMOTPEHBI: JEKIIUH, IPAKTUYECKUE 3aHATH M CaMOCTOsATeIbHas paboTa.

4.2.1. Pa3gessl ANCOUILINHLI H BUABI 3aHATHH

Buanl 3ansaruii
]
g @ £E
Ne s = E = é 2
HaumenoBanue pa3jaeiio = = R gz
n/m £ Z == g5
) = 2 5 E
5 = s ° e °
> = R
= = Si
1. |BBenenue 2 0 0
2. |llogroroBka mpo0 pa3mTUYHOrO reHe3nca 0 6 6
3. |CoBpeMeHHBIC METOIbI AaHATUTHYCCKUX UCCIICIOBAHUI 2 2 6
4. |CoBpeMeHHBIE TPUOOPHI aHATIM3A TBEPABIX MTPOO 0 4 4
5 CoBpemeHHbIe TPUOOPHI aHATTN3A KUIKUX TPOO U 0 4 4
" |BOJTHBIX BBITSDKEK
5 CoBpemeHHbIe TPUOOPHI aHATTN3a OPTaHUYECKUX 0 4 5
" |coenuHeHni
7. |llopraTuBHOE aHATTUTHYECKOE 0OOPYAOBaHUE 0 4 4
8 Craructuueckas o0paboTKa pe3yabTaTOB 2 4 8
" |uccnenoBaHU
Hroro:| 72 6 28 38




4.2.2. Conep:xkanme pa3aejioB JTUCIHHILIMHBI

HaumenoBanue
Ne . TpynoemkocTh
i pasaena CoaepixaHue JIeKIIMOHHBIX 3aHATHH B aK. 9acax
AUCHHUILINHBI
1. | Bpeerue [lenmu wu  3amaum kypca. CBs3b € JOpyrUMHU 2
JUCIUILIMHAMH.
CoBpEMEHHBIC Teoperuueckne u (U3NUYECKUE OCHOBBI METOIOB.
5 | meroms: Mertoabl aHanmu3a >KUAKHX MPOO, METOAbI aHaIu3a
. TBEpAbIX  1po0. BO3MOXHOCTM  aHANIUTHYECKUX 2
AHATIMTHICCKIX METO/IOB, JUana30HbI oOHapyXCHHUS.
HCCIICNOBAHIH MeTposiornueckue XapakTepUCTUKH.
Craructuueckast Cratuctuyeckue  KpUTEpHUM;  OLICHKAa  KadyecTBa
3 00paboTka MPOBEJICHHBIX U3MEPEHU. 5
pe3yJIbTaToB
HUCCIEeI0BAaHUN
Hroro: 6
4.2.3. llpakTuyeckue (ceMUHAPCKHUE) 3aHATUS
Ne . TpyaoeMkocTh
Paznen TemaTuka NpakTHYeCKUX 3aHATHI
n/n B aK. yacax
1. Paznen 1. - 0
[IpoGonoaroToBKa TBEPABIX OOpa3lOB IS HCCIEAOBAHUIN
(mon6op METOJIUKH, IIOCTaHOBKA METOJIUKH, 2
MOCJIEI0BATENbHOCTD, 3TAllbl, MaTEPHUAJIbl, 000PYAOBAHNUE)
[TpoGonoaroroBka KHUAKUX OOpa3LOB M HCCIEIOBaHUN
2. Paznen 2. | (moxbop METOINKH, IIOCTAaHOBKA METOIUKH, 2
M10CJIeI0BATENbHOCTD, 3TAIlbl, MATEpUAIIbI, 000py10BaHHE)
[IpoGomoaroToBKa ra3000pa3HbIX 00PA3IOB IS UCCIEAOBAHUI
(mon6op METOJIUKH, IIOCTaHOBKA METOJIUKH, 2
MOCJIE0BATEIbHOCTD, 3TAllbl, MaTEPHUAJIbl, 000PYAOBAHNUE)
Mertoabl aHanu3a TBEPABIX, KHUJIKUX U Ta3000pa3HbIX IMpod B
3. Pasnen 3. | jagoparopubix yemosmsx 2
PenTtrenogayopecueHTHbIN METOJ aHaus3a.
[TonykonuyecTBeHHBI OecCTaHIapTHBIM aHanM3. AHaIU3 C 2
4. Pasjen 4. | IPMMEHEHUEM CTAHIAPTHBIX 0OPA3IIOB.
PentrenodasoBbiii  Meton ananusza. IlocraHoBka  3amau 2
U CCJIEJOBaHMIA.
AToMHO-abcopOIIOHHAs CIIEKTPOMETPHSI. [TocTanoBka
aHanmu3a, noadop Mmeronuku. [loAroTroBka TIpagyHMpOBOYHBIX 2
pacTBOpPOB,  TOCTPOEHHUE  TIPAaJyHMpPOBOYHBIX  TI'pa(HKOB.
Koadduuuent koppensuuu.
Honnast xpomarorpadus. IloctaHoBka aHanu3za, moa0op
5. Pasnen 5. | meronuku.  IloaroroBka  rpagyMpoOBOYHBIX  pPacTBOPOB, 2
MIOCTPOCHUE I'PATYUPOBOYHBIX IPAPHUKOB.
Crnexrpomertpus c VMHyKTUBHO-CBSI3aHHOU I1a3MOM.
[ToctanoBka ananm3a, mnombop Meroawku. IloaroroBka 2
IpaJyupOBOYHBIX PAaCTBOPOB, IIOCTPOEHUE TIPaAyUPOBOYHBIX
rpauKoB.




Ne TpynoemkocTn

Paznen TeMaTuka NPaAKTHYECKUX 3aAHATHI
n/n B aK. yacax
'azoBast xpomarorpadus ¢ TUIAMEHHO-HUOHHU3AI[MOHHBIM,
6. AIEKTPOHHO-3aXBAaTHBIM, Macc-CIEeKTPOMETPUIECKUM 2
JIETEKTOpaMH. BosmoxuocTtu METO/IOB, Uana3soHbl

Paznen 6. 0OHaApYKEHHS.

®nyopuMerpuueckuii Meron a”anuza. HWK-criekrpomerpus.

Bo3MoxHOCTH METO/I0B, AMAaNa30Hbl OOHAPYKEHHUS. 2
Knaccudukamuss mopratuBHOro 00OpynoBaHUST M 001acTH 5
IPUMEHEHHUS.

7. Pasznen 7. P
OCo0eHHOCTH UCTIONIB30BAHUS TIOPTATUBHOTO 00OPYIOBAHUS B 5
MOJICBBIX YCIIOBHSX.

8 Pasnen 8 OOpaboTka JaHHBIX KAayeCTBEHHOTO U KOJMYECTBEHHOI'O 5

' " | aHaNIM30B; ONpeiesIeHUE MOIPENTHOCTEN U3MEPEHUH.
Hroro: 28

4.2.4. JlabopaTopHbie padboThI
JlaboparopHble pabOThl HE IPETYCMOTPEHBI.

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBbie paboTsl (IIPOEKTHI) HE PEAYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B xoze 0OyueHus: mpuMeHsoTCs:

Jlexknmu, KOTOpbIE SABJISIOTCS OJJHUM U3 BKHEHININX BUJOB YUEOHBIX 3aHSITUH U COCTABIISIIOT OCHOBY
TEOPETUUECKOM MOATOTOBKHU 00yyaromuxcs. Llenn JTeKnoHHbIX 3aHATHii:

-IaTh CHCTEMAaTU3UpPOBAHHBIE HAay4yHbIE 3HAHUS M0 JUCLMIUIMHE, AaKIEHTUPOBATh BHUMAaHHE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUIIINHBL;

-CTUMYJIUPOBATh AKTHBHYIO IIO3HABAaTEIbHYIO JIEATEIbHOCTh OOy4aroIuXcsi, CIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3ansaTus. Lleay mpakTHYECKUX 3aHATHIA:

-COBEPILIEHCTBOBATh YMEHUS U HaBbIKM PELICHUS MIPAKTUUECKUX 3a/1a4.

['maBHBIM coliepsKaHUEM TOrO BUAA Y4EOHBIX 3aHATUH SBIAETCS paboTa KaKa0ro 00ydaroIerocs mo
OBJIJICHHIO MIPAKTUYECKMMH YMEHUSMH M HaBbIKaMU MPo(eCCHOHABbHON IESITeIbHOCTH.

Koncynbrauum (Texymiass KOHCY/IbTAllMsl, HakaHyHE »SK3aMeHa) SBJsIeTCsl OJHOM u3  (dopMm
PYKOBOJICTBA y4eOHOM pabOTON OOYydYarOIIMXCsl M OKa3aHWS UM TIOMOIIM B CaMOCTOSITEJIbHOM H3YyYeHUH
Marepuaia JAUCHUIUIMHBL, B JUKBUIAIMHA UMEIOLINXCS NMPOOEIOB B 3HAHUSX, 3a/I0JDKEHHOCTEH M0 TEKYLIUM
3aHSTHUSIM, B TIOJATOTOBKE IMMCHbMEHHBIX Pa0OT (IPOEKTOB).

Tekymiye KOHCYNbTallUM TPOBOJSATCS MpenojaBaresieM, BEAYIIUM 3aHATHS B y4eOHOH TrpymiIle,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBUyaJIbHBIN, TaK ¥ IPYIIIOBOM XapaKTep.

CamocrosiTeibHasi padora o0y4yarolIUXcsl HarpaBlieHa Ha yrUIyOJeHWe U 3aKperyieHWe 3HaHWH,
MOJTYYEHHBIX Ha JIEKUMSAX M JIPYIHX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIFHOTO AaKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JONOJIHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJICTBA JJIs1 TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTMU,
IMPOMEXYTOUYHOM ATTECTAIIMU IIO UTOT'AM OCBOEHUS JJUCIIUTLJIMHBI

6.1. OneHoO4YHBbIE CPEACTBA VISl TEKYIIEr0 KOHTPOJIA YCIeBaeMOCTH
Pasgen 1. Beenenue.
1. OcHOBHBIE 3a7]a4H IKOJOTHYECKOIO MOHUTOPHHTA.



2. CTpyKTypa KOHTaKTHBIX METOJIOB KOHTPOJISI COCTOSIHUSI TIPUPOJTHOMN CPEIbI.

3. CTpyKTypa JUCTAaHIIMOHHBIX METOJJOB KOHTPOJISI COCTOSTHUSI IPHUPOTHON CPEJIbI.

4. buosjorudeckre MeTo/Ibl KOHTPOJIS 32 COCTOSIHUEM OKPY KAIOLIEH MPUPOIHON CPEIbL.
5. IIpubopsl pa3pymaroniero u Hepa3zpymarnero KOHTPOJIs.

Paznen 2. Iloaroroska npo6 pa3iuyHOro reHesuca AJis aHaIu3a.

1. Koncepsanusi kxukux npoo.

2. KucnoTHoe pa3nokeHue rOpHbIX TOPO/I.

3. Onpenenenre NOABMKHBIX (OPM METAJUIOB B IOHHBIX OTIOKEHUSX.

4. [IpoGonoaroToBka Npod OpraHMYeCcKOro MPOUCXOKACHUS K aHATHU3Y

5. [IpuroTtoBieHNE BOJHBIX U COJIEBBIX BBITAKEK.

Paszpnen 3. CoBpeMeHHbIE METO/IbI AHATUTUYECKUX UCCIIETOBAHMIA.

1. Knaccudukaius COBpeMEHHBIX METOJOB HCCIICIOBAHUH.

2. OcHOBHBIE IPUHLHUITBI BHIOOPA METO/1a UCCIIEIOBAHUIA.

3. ®usnuecKkue METO bl UCCIIeIOBAHNS KOMIIOHEHTOB MIPHUPOTHON CPEIbI.

4. X¥MHUYeCcKUe METObl UCCIIEIOBAHHSI KOMIIOHEHTOB MTPUPOIHOM Cpebl.

5. ®U3NKO-XUMHUYECKUE METObI UCCIIEIOBAHHSI KOMIIOHEHTOB ITPUPOJIHON Cpebl.
Paznen 4. CoBpeMeHHbIe IPUOOPHI aHAIM3a TBEPABIX MPOO.

1. BO3MOXHOCTH PEHTI€HO(A30BOTO aHAIH3A.

2. ®u3nyecKue OCHOBBI PEHTTEHO(DIYOPECIIEHTHOTO aHATN3A.

3. Tepmuueckue aHAIM3AaTOPBI JIs1 HICCIIEIOBAHUS XMMUYECKOTO COCTaBa TBEP/BIX BHJIOB TOTLIHBA.
4. JIocTOMHCTBA U HEAOCTATKU PEHTIEeHO(IYOPECIIEHTHBIX CIEKTPOMETPOB.

5. 3yuenune TBepabIX 00pa3LoB METOAOM TEPMOIPAaBUMETPUH.

Pa3znen 5. CoBpeMeHHbIe IPUOOPHI aHATTN3A KUAKUX TPOO U BOAHBIX BBITSKEK.

1. AToMHO-a0COpOIIMOHHBIN METO aHANIN3a. JJOCTOMHCTBA M HEOCTATKH.

2. BO3MOXHOCTH UCIIOIb30BaHUs (POTOMETPUUECKHX METO/I0B aHaJIM3a.

3. Memaromue GpakTopbl B aATOMHO-IMUCCHOHHOH CITEKTPOMETPHH.

4. ABTOMaTHYECKHUE TUTPATOPHI.

5. Ucnonp3oBaHne MeToja MOHHOW XpoMaTorpaduu.

Paznen 6. CoBpemeHHbIe TPUOOPHI aHATIN3a OPTaHUYECKUX COCAMHEHU.

1. KayecTBeHHBII aHAIU3 OPraHUYECKUX COCTUHEHH.

2. MeTton ra3oBoit xpomarorpadumu.

3. [Ipumenenune coppeMeHHBIX UK-Dyphe CIEKTpOMETPOB.

4. Ananu3 HeQTENPOAYKTOB C UCIOJIb30BaHUEM (DIyOPUMETPHUUECKOT0 METO/Ia aHAIN3A.
5. MeTon )kuaKocTHON Xpomarorpapuu.

Paznen 7. IlopratuBHOE aHaIUTHYECKOE OOOPYAOBAaHHE.

1. O6ocHOoBanHME BHIOOpa OOOPYAOBAHUS JIS MTOJEBBIX UCCIIEIOBAHUIA.

2. Knaccudukanus 1 OCHOBHbIE XapaKTEPUCTHKH MOPTATUBHOTO 000PYIOBaHMSL.

3. CrtocoObI MpUMEHEHHsI TOPTATHBHOTO aHATUTHIECKOTO 000PYIOBAHHUS.

4. OCHOBHBIE HEIOCTATKU MOPTATUBHOT'O aHAJTUTUYECKOTO 000PYAOBaHUSI.

5. [Ipumepsl MOPTaTUBHOTO 00OPYIOBaHUS JIJIsl aHANIM3a TBEPABIX, KHUIKUX U ra3000pa3HbIX Ipoo.
Paznen 8. Cratuctuueckas 00paboTKa pe3ysibTaTOB UCCIIEI0OBaHUM.

. DTambl cTaTUYecKOi 00pabOTKHU PEe3yIbTaTOB AKCIIEPUMEHTABHBIX HCCIICIOBAHUH.
. UTo Takoe 4yBCTBUTENBHOCTb METOA?

. Knmaccugukanus norpemHoctel KOIMUYECTBEHHOTO XUMHUUECKOT0 aHAIIN3A.

. OCHOBHbBIE IPUUMHBI MTOSBIECHHS IPYOBIX MOIPEIIHOCTEH.

. [ToHATHS CXOTUMOCTH U BOCHIPON3BOAUMOCTh PE3YIbTaTOB U3MEPEHHIH.

O~ wN PR

6.2. OnleHO4YHBbIE CPECTBA /ISl IPOBEeHUsI IPOMEKYTOUHOM aTTecTanun (IK3aMeHa)
6.2.1. IIpuMepHbIii NepeyeHb BONPOCOB/3a/IaHMI K IK3aMeHY (110 AUCHUILIUHE):

. [IpuHIIAT paGOTH aTOMHO-a0COPOITMOHHBIX CIIEKTPOMETPOB.

. Kucnornoe paznoxenue TBepabIx mpoo.

. UccnenoBanue BOJOPacCTBOPUMBIX (POPM METAIIIIOB B [TOYBAX.
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4. AHayiM3 aHMOHOB METOJIOM HOHHOM KUAKOCTHOU XpoMaTorpadum.

5. Ucnionp30Banue ruIpuIHON MPUCTABKH B @aTOMHO-a0COPOIIMOHHON CIIEKTPOMETPHUH.

6. Mcnonp30BaHue IUIaPHOTO KOMILIEKCA.

7. OnpeneneHne OpraHmvaeckoro yriepoja B )KUAKUX Mpodax.

8. Onpenenenne XIIK criekTpodhOoTOMETPUUECKHM METOIOM.

9. [IpobormoAroToBKa B pEHTTeHOMTYOPUCIICHTHOM aHAIIH3E.

10. Mematonue ¢hakTopbl B aTOMHOW CIIEKTPOMETPHH.

11. Pa3baBiieHre ¥ KOHIICHTPUPOBAHUE.

12. TloctpoeHue rpagyupOBOYHBIX TPaPHUKOB.

13. lony4yenne TUCTHIUTMPOBAHHON U ICMOHHU30BAHHOW BOJIBI.

14. Kommnekranus nepeaBuXHON IKOIOTHYecKoi 1a00paTopuu.

15. IIpsimble ¥ KOCBEHHBIE METO/IbI aHATIU3A C IPUMEPAMHU.

16. AHanu3 cle0BBIX KOJUYECTB TSKEIBIX METAIIOB B 00BbEKTaX OKPYKAIOIIEH MPUPOIHON CPEIbL.
17. Ilopsiiok mpUTrOTOBIEHUS XOJIOCTON MPOOBHI.

18. KauecTBeHHBIIi aHANU3 HEPTH METOJIOM ra30BOI XpOMAaTO-MacC-CIEKTPOMETPHH.

19. Koutpomp 3a cocrossHHEM aTMOC(HEpPHOTO BO3AyXa C HCIOJIB30BAaHMEM IOPTATUBHOTO
ra30aHaJTuTHIECKOro 000pyI0BaHUS.

20. Onpenenenne Kiacca OMacHOCTH OTXOJIOB METOJIOM OMOTECTUPOBAHHSL.

21. AHanu3 MakpOKOMIIOHEHTOB MPUPOJAHOMN BOJIBI B IOJIEBBIX YCIOBHUSX.

22. KoHTpoIb cofepykaHusi OpraHMYECKOTo BEIIECTBA B MMOYBAX JT1a0OpaTOPHBIMU METOJaMH aHAIIN3A.
23. TlocnenoBaTenbHOCTh MpPOBENEHUS MPoO00TOOpa arMochepHOro BO3ayXa JUis J1abopaTOPHOTO
aHaJu3a.

24. OnpepneneHue BIKHOCTUA TBEPABIX 00pa3llOB METOOM BBICYIITUBAHUSI.

25. ApOuTpaxkHbIe METOIBI aHAIHM3a 00OBEKTOB OKPYXKAIOIICH MPUPOIHON CPEIBI.

26. Vcnonp3oBaHue SKCIpecc-aHaau3a sl ONepaTUBHOIO KOHTPOJIS COCTOSIHUS IPUPOAHOM CpeJibl.
27. NHTepnpeTanus pe3ysibTaTOB TEPMOTPABUMETPUIECKOTO aHAIH3A.

28. JliucTaHIMOHHBIE METO/Ibl KOHTPOJISI COCTOSTHHS aTMOC(HEPHOTO BO3IyXa.

29. [Ipo6ooTOOp 1 KOHCEpBAIHs BOJHBIX MPOO.

30. KauectBennslIii ananu3 metogom UK-cnekrpomerpun.

6.2.2. IIpuMepHbIe TeCTOBbIE 3aIaHUA K IK3aMeHY

Bapuanr 1
Ne
w/n Bompoc Bapuants! orBeTa
1 2 3
[TopratuBHBII1 1. TBepABIX OTXOAOB B MOJEBBIX YCIOBHIX
1 PEHTIeHO(ITYOPECLIEHTHBIH CIIEKTPOMETP | 2. CTOYHBIX BOJ B JIAOOPATOPUU
MOXKET OBITH MCIIOJIB30BAaH UL aHAIN3a 3. BBIOPOCOB KOTEIHHOM
4. (QexampHBIX CTOKOB
Haubonee Tpynoemkuii cnocod 1. MakpOKOMMIOHEHTOB MPUPOAHBIX BOJ
POOONOArOTOBKU UCTIONb3YETCS B CHEKTPO(POTOMETPUIECKUM METOI0M
oTpeeNeHuu 2. CIEIOBBIX KOJMYECTB TSHKEIBIX
METAJIJIOB B OTXO0JaX METOJIOM aTOMHO-
abCcopOIIMOHHOM CIIEKTPOMETPUH
2. 3. yriepoja B [OYBE HA HIIEMEHTHOM
aHaJm3arope
4, 001Ie KECTKOCTH MUTHEBOU BOIBI
METOJIOM aTOMHO-YMHCCUOHHON
CHEKTPOMETPUHU
3 Kakas u3 onepanuii He OTHOCUTCS K 1. KOHLIEHTpUpOBaHUE
' IpOOONOATrOTOBKE 2. DKCTpaKLMs
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3. kamuOpoBKa
4. KUCJIOTHOE pa3joXKeHHe
KoHueHnTpanus cie10BbIX KOJINYECTB 1. TurpoBaHUs
TSDKEJBIX METAJJIOB B TIOYBE MOXKET ObITh | 2. BU3YaJIbHOM KOJIOPUMETPHH
olpezesieHa METOA0M 3. uoHHOI Xpomarorpadun
4. aToMHO-a0COpPOIIMOHHOM
CHEKTPOMETPUH C IEKTPOTEPMHUUECKON
4, aToOMU3auER
HeonpenenenHocts pe3ysbTaToB 1. cpencrBa usmepeHus
M3MEpEeHUN 3aBUCUT OT 2. xBanuduKaluu ornepaTopa
o. 3. KJacca TOYHOCTH J1abOpaTOPHOI
MOCYbI
4. Bcero BhILIENEPEYUCIEHHOTO
B ciyuae npoBeneHus Kakoro aHaiansa 1. Ka4ecTBEHHOTO XMMHUYECKOTO aHaTN3a
HEO0XO0AUMO MTOCTPOCHHUS 2. TOJIYKOJIMYECTBEHHOTO XUMUYECKOTO
6 KaJIMOPOBOYHOTO Ipaduka: aHanM3a
' 3. KOJHMYECTBEHHOT'O XMMHYECKOTO
aHanmsa
4. BecoBOro aHaJlu3a
Ko BTOpUYHBIM UCTOYHHKAM 1. NUBHEBBIE CTOKU
7 3arpsi3HEHUs BOJIHBIX OOBEKTOB cleAyeT | 2. cOpoC MPOMBIIUIEHHBIX CTOUYHBIX BOJ
' OTHECTHU 3. TeXHOTEHHbIE JOHHBIE OTIOKEHUS
4. aBapuiiHble pa3iauBbl HeQTEIPOIYKTOB
BrinmageHne KUCIOTHBIX JOXKACH HaL 1. oOpa3oBaHHIO KOPKU HA TOBEPXHOCTHU
TeppUTOpUEH XBOCTOXPAHUITUINIA MOKET | XBOCTOXPAaHUIHIIA
MIPUBECTH K 2. pa3pylleHUIo 1amMObl
8. XBOCTOXpaHWIHIIA
3. MUTpanuv XUMUYECKHUX JIEMEHTOB U3
OTXO0JI0B 00OTaIeHus
4. nucCneprupoBaHUIO TBEPJBIX YACTHIL
J1Jis IpUrOTOBIEHUS BOJTHOM BBITSKKY U3 | 1. OydepHbie pacTBOPHI
9 MIOYB HCIOJIb3YIOT: 2. IUCTUJUIMPOBAHHYIO BOY
' 3. cTaHJapTHBIE PaCTBOPHI
4. xanuOpOBOYHBIE PACTBOPHI
Kakum n3 MeTo10B aHaJM3a MOXKET 1. BecoBbIM
10. | OMpenenaThes IPaHYJIOMETPUYECKUI 2. XUMHUYECKUM
cocraB obOpasiia 3. CHUTOBBIM
4. rpaBUMETPUYECKUM
Kaxoe u3 yrBepxkaennit HEBepHo 1. marpuna mpoObl He OKa3bIBAET BIUSHUE
Ha MpoIlecC U pe3yabTaT U3MEpPEHUs
2. CIIOKHOCTH MATPUIIBI TPOOBI
11, BO3pacTaeT B Psy: AUCTUIUIMPOBAHHAS

BOJa-IPUpPOHas BOJa- CTOYHas BOJA

3. B IIPUPOJTHON BOJIEC MAaTPHUIIEH TTPOOKI
SABJIAKOTCA MaKpOKOMHOHCHTbI

4. B amaTUTOBOM KOHIIEHTPATE MAaTPHUIIEH
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poOwI siBnsieTcst hocdop
Xouoctast mpo0a B XMUMUYECKOM aHaiu3e | 1. aHamuTHyeckas mpoda
- 3TO 2. npoba aHaNornMyHasa aHaIUTUYECKON,
12. HO He coep’Kalan aHanuT
3. mpo0a, comeprxalas aHaATUT
4. mapannenbHas npoda
B noneBbIX yClnoBHsAX K€I€30 MOKHO 1. UK-cnektpomerpun
13, | OTPENeTHUTh METO/IOM 2. KUIKOCTHOU Xpomarorpaduu
3. aTOMHOM CHEKTPOMETPUH
4. BU3YyaJIbHOU KOJOPUMETPUU
XpomaTtorpamma - 3T0 1. 3aBUCUMOCTH CUTHAJIA JETEKTOpA OT
BpPEMEHHU
2. 3aBUCUMOCTH CUTHAJIa OT
14, KOHIIEHTpaluu
3. 3aBHCHUMOCTH CHTHajia MOHOXpOMAaTopa
OT YacTOTHI
4. 3aBUCHMOCTb CUTHaJIa mpubopa ot
MOTJIONIEHHOTO U3ITyYEHUS
Ha xaptunke usoOpakeH npumep 1. KOHIEHTPaHOHHOTO rpaduka
5 2. aHATUTUYECKOro rpaduka
o 3. xpomarorpadudeckoro rpapuka
o > 4. TpaayupoBOYHOTO rpaduka
15. N ;
Ha BbInosiHeHNE CUTOBOIO aHAM3a 1. Bec
16, | BIHAIOT CIEIYIOIHE TAPAMETPhI aHATHTa 2. BIAXHOCTH
3. MOpHUCTOCTh
4. user
PaznoxxeHne HeOpraHMUECKUX 1. cnexanuem
17, COEIMHEHUH He TPOBOJSAT 2. KHCIIOTHBIM Pa3JIOKEHUEM
3. cnjaBieHHEM
4. o3oneHNEM
AHanmuTH4eckas mpoda u3 CpeIHen 1. kBapTOBaHUA
18, | BPUICTIAETCS METO/IOM 2. 9KCTpAKIUHU
3. IMCIEpPrUpOBaHUSA
4. romoreHu3aIumn
COBOKYITHOCTB JEHCTBUN HAJ 00BEKTOM 1. kBapTOBaHHE
aHaJlM3a ¢ IeNbI0 TpeBpalleHus MPoOsl B | 2. pacTBOpEHUE
19. | moaxomsmIyro At MOCIIETYFOIIETO 3. KOHIIEHTPUPOBAHHE
aHanu3a Gpopmy Ha3bIBaeTCs 4. mpoOOnmoAroToBKa
Kaxkoit 3 MeTo10B 3aJ105K€H B OCHOBY 1. xumuueckui
20. paboTHI BIaromMepa 2. 00BeMHBIH
3. BecoBoOM
4. KaJIOPUMETPUUECKUIA
Bapuanr 2
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/i Bomnpoc BapuanTe! oTBeTa
1 2 3
Jlist ananu3a JIETy4HMX yrileBOJOPOAOB 1. ¢oromerpun
1 UCIIOJIb3YETCS] METOJ 2. ra3oBoit xpomarorpaduu
' 3. JKUJIKOCTHOI XpoMaTorpaduu
4. aTOMHOM CHEKTPOMETPUU
Omnpenenenue HePTETPOAYKTOB B 1. ra3oBoii xpomaTorpaduu
5 pacTBOpax He OCYIIECTBISIETCS METOIOM | 2. (hIyopUMETpHH
3. UK-cnekTpomeTpuu
4. xanopuMmeTpuu
OrnpeneneHne BIaXXHOCTH CTAHAAPTHBIM | 1. KOMHaTHOU
3 METOJIOM BBICYIIMBAaHUS 10 mocTossHHOM | 2. 1000 e
' Macchl TIPOM3BOAUTCS TIpH Temmeparype | 3. 105 °C
4. 250°C
Jna kanubpoBku pH-meTpoB 1. crangaptabie OydepHbie pacTBOPHI
4 HCIIOB3YIOT 2. pacTBOp MOHOB BOJIOPOJIA
' 3. ICMOHU30BAHHYIO BOJlY
4. xnopuj Kamus
ITo npupone obpazoBanus He ObIBaET 1. GpU3UKO-XMMUYECKUX METOJIOB
5 2. MEXaHUYECKHX METOOB
' 3. XUMHYECKUX METO/IOB
4. hu3nUeCcKUX METOJIOB
PucyHOK COOTBETCTBYET pE3yNbTaTy 1. raszoBoii xpomarorpaduu
aHaJIM3a ¢ IPUMEHEHUEM METO/IA 2. pEHTreHOBCKOH (h1yopecleHIun
3. HUK-cnextpomerpun
4. macc-CreKTpOMETpUH
| i PR S YT T
6. . " 1% "'Il'w'l A
) 1 TLad AN
JIl | | | | [
Al I '
C nmoMouIp0 TepMOrpaBUMETPUYECKOTO 1. 301BHOCTH OOpasia
METO/1a aHAIIM3a HEBO3MOKHO 2. Maccy JIeTy4uX KOMIIOHEHTOB
7. OTIPE/ICTTUTh 3. yZAenbHYIO TEIJIOEMKOCTh MaTepuasia
4. BIaXHOCTH OOpasiia
Oxucnenue nMpoObl B aHATH3ATOPE 1. aprona
yriaepoja, BOAOPOJa U a30Ta MPOUCXOAUT | 2. KUCIOpoJa
8. B U30BITKE 3. renus
4. xmopa
Jlist m3MenpYeHUs U APOOSICHUS TPOOBI 1. maGoparopHasi MEIbHHUIIA
He UCII0JIb3YEeTCs 2. BUOpOIPUBO
9. 3. miexoBasi ApoOMIIKa
4. dapdopoBast CTyNKa U MECTUK
10. | AtomHO-abCcOPOIMOHHBIN METO] OCHOBaH | 1. m3MepeHHH (IIyopEeCICHIINH Y BELISCTB
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Ha

MPY BO3JEHUCTBUM HA HUX
YIbTPaQHOICTOBBIM HU3TyYCHUEM

2. TOJIYYEHUH CHEKTPOB PATUUHBIX
3JIEMECHTOB U1 BEIIECTB 110 BO3ICHCTBHEM
PEHTT€HOBCKOI'0 U3JIy4eHUS

3. HA  MCIIOJIb30BAHUHU CIIOCOOHOCTH
CBOOOIHBIX aTOMOB 3JIEMEHTOB
CCIIEKTUBHO  TOIJIONIATh  PE30HAHCHOE

U3JIYYCHUE OINPEACICHHON I KaKI0ro
DIIEMCHTA JUTHHBI BOJIHBI

4. CEJCKTHBHOM DPa3JICJICHUU COCTUHCHUMN
MEKIY  JBYMS  HECMECIIHBAIOIIMMUCS
dazamu

[ToBbIieHne 3¢ (HeKTUBHOCTH KOHTPOJIS
3a COCTOSTHUEM IIPUPOJHOM Cpebl He

1. ymeHblLIEHHEM HPOU3BOIUTENBHOCTH U
OIEPATUBHOCTH U3MEPEHUM;

MOJKET OBITh JOCTUTHYTO: 2. aBTOMaTHM3alliel W  ONTHUMH3alHelr
TeXHUYECKUX  CPEICTB W  IIpoliecca
11, KOHTPOJIS,
3. yBEeIUYCHHEM IIOIA U oxBarta
OJIHOBPEMEHHBIM KOHTPOJIEM;
4. TOBBIIICHUEM PerynsipHOCTH
HA3MEPEHUMN
Bo3moxkHocTe  MeTOoma  ompenensaTh | 1. 3KCIPECCHOCTHIO
12 UCKOMBI{ KOMIIOHEHT B TIPHCYTCTBHH | 2. UyBCTBUTEIBHOCTHIO
JIPYTUX COIMYTCTBYIOIIUX KOMIIOHEHTOB | 3. CEIEKTUBHOCTHIO
Ha3bIBACTCS 4. BOCITPOM3BOJIUMOCTHIO
TutpumeTpuueckuit METO]] aHaTN3a 1. XMMHYECKUM METOJIaM aHajIu3a
13, | oTHOCHTCA K 2. (QU3NKO-XMUMHUYECKUM METOJIaM aHaIn3a
3. Qu3MYecKuM METOJaM aHaIn3a
4. WHCTPYMEHTAJIBbHBIM METO/IaM aHaJIN3a
J1st aHaim3a OpraHuvecKUX COeTMHEHUI 1. aTOMHO-DMHCCHOHHOM CIIEKTPOMETPHUH
14, | HCTIOTB3YIOT METONL 2. Ta30BOM XPOMAaTO-MaCC-CIIEKTPOMETPUN
3. peHTreHo(IF00PECIICHTHBIN
4. macc-CIeKTPOMETPUUYECKUM
Jns oskcrpakuuu HedTenpoayktoB u3 | 1. tomyon
15, npod BO (IYOPpUMETPHUECKOM MeToze | 2. TeKcaH
aHaJIM3a UCTIOJIb3YIOT 3. UYETBIPEXXJIOPHUCTHIN YrIepos
4. xnopodopm
B  aroMHo-cmekTpanbHBIX  mpubopax | 1. rpaduroBoii kroBeTsl ¢ ITA
MaKCUMajbHas TeMmIeparypa HarpeBa | 2. IJJaMeHHU 3aKMCH a30Ta U alleTHICHA
16. MPOOBI JOCTUTAETCS MIPH UCIIOJIB30BAHUU: | 3. BO3AYIIHO-AIETHICHOBOTO MJIAMEHH
4. MHIYKTUBHO-CBSI3aHHOM IJIa3Mbl B TOKE
aprona
Jl1is ompesienieHus MOIBUKHBIX (GopM 1. atomHo#t abcopOruu ¢ OTA
METAJUIOB B MOYBE He UCTIONB3YIOT MeTo | 2. UK-crekTpockonuu
17. 3. aToMHO# abcopOLuH ¢ TUIAMEHHON
aToMHU3aIuen
4. aTOMHOI dMUCCHU
18. | ®oTokonopumMeTprUecKuii METOT 1. BuAMMOIi 061acTu
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aHaIM3a peain3yeTcs B 2. undpakpacHoi odmactTu
3. ynprpaduoneToBoit odnactu
4. BO BCEM CIIEKTPE ONTUYECKOTO
U3ITy4eHUs
B kauecTBE OCHOBHBIX CTaHAAPTHBIX | l. KAOIMH U OEHTOHUT
19 CyCIIEH3UM TpU HM3MEPEeHUH MYTHOCTH | 2. GOpMa3UH U KaOJIUH
HCIOJIB3YIOT 3. KMJIKO€ CTEKJIO M KAOJUH
4. 6eHTOHUT U HOopMa3uH
HedrenpoaykTsl criocoOHbI K 1. ynpTpadmoaeTOBBIX Tyden
(bayopecueHIH py BO3ACHCTBUU Ha 2. undpakpacHbIX JTydeit
20. | mux 3. myueit BUIMMON 00JIacTH CBETa
4. HepTEIPOYKTHI HE CIIOCOOHBI K
bayopecieHIu
Bapuanr 3
Ne
W Bompoc BapuanTts! oTBeTa
1 2 3
Jlnst ynaneHust u3 pacTBOpa B3BEIICHHBIX | 1. KOHIIEGHTpUPOBaHUE
1 YaCTHUIl He UCTIONb3YIOT 2. unpTpOoBaHUE
' 3. ueHTpUQyrupoBaHue
4. oTcTauBaHue
Kaxkue yciioBust 10JKHBI COOTIOIATHCS 1. TemnepaTtypa
5 IIPH BBITIOJIHEHUU U3MEPEHUN B 2. BIAXXHOCTh
' nabopaTopuu 3. naBjeHHe
4. BCce BBILLIECTIEPEUYHCIICHHBIE
Cocyn, B KOTOPOM TMOJACPKABACTCS 1. oOpatHbIit XO0JIOIUIHHUK
3 onpenenéHHas BIaXHOCTh BO3yXa, 2. konba bynzena
' Ha3bIBACTCS 3. DKCUKATOP
4. cocyn [proapa
Kakas u3 craguii ananusa He OTHOCUTCA | 1. U3MenbYeHHe
4 K IPOOOIOJTrOTOBKE 2. pa3noxeHue
' 3. KBapTOBaHHUE
4. noHU3aus
N3MeputenbHbIi CUTHA, 1. AHaTUTHYECKUIA
pEerUCTpUpyeMbIii B X0e aHanu3a mpoosl | 2. DOHOBEII
BelecTBa 0ObEKTa aHaIN3a, 3. lllymoBou
5 coJiepaKallui KOJIMYECTBEHHYIO 4. Xonocroi
' MH(OPMALIHIO O BEJIUYUHE,
(YHKITMOHATTBHO CBSI3aHHOM C
coJIep>KaHuEM OIPEIEIEMOro
KOMITOHEHTA, Ha3bIBACTCS
OTtobOpakeHue pe3yabTaToB KaKoro 1. xuaKocTHast Xxpomarorpadus
aHaM3a MPEACTABICHO HA PUCYHKE 2. aroMHas abcopOrus
M 3. KOHIYKTOMETpPHS
24 4. nonsporpadus
6. 2
”
7 2
L hiag 4z
T PR RE T W bR gl Rl
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J10 BO3IyIITHO-CYXOTO COCTOSIHHSI ITpoda
JOBOJIATCS

1. mpu Temneparype 105 °C

2. Ha BO3/1yX€ MPH MOBBIIICHHOM
TeMIeparype

3. Ha OTKPBITOM BO3AYyX€ IIPU KOMHATHOM
TeMIeparype

4. B HKCHKATOpE

JIJ1 KOJIMYECTBEHHOTO OIPEIEICHUS
CJIEZIOB TSDKENBIX METAJUIOB B 00pa3Le
TOPHOMU ITOPOJIbI UCTIONB3YIOT METOT

1. konopumerpun

2. aTOMHO-a0CcOPOIIMOHHON
cnexktpomerpuu ¢ OTA

3. ra3oBoi Xxpomarorpadun
4. BecoBoii

HenectpyKkTuBHBIN aHAIN3 OTXOI0B
oOorarieHus MPOBOJAT C IOMOIIBIO
MeToaa

1. XeMOJIFOMUHHUCIIEHITUN

2. hbmyopumerpun

3. ciekrpodoTomeTpun

4. peHTreHO(IIyOPECIICHTHON
CIICKTPOMETPHH

10.

MeTtoanka XMMHUYECKOTO aHaInu3a
BCIICCTBA 00BbEKTa aHaIu3a 3TO

1. IOKYMEHT, B KOTOPOM B COOTBETCTBHUHU C
UCIIOJIb3YEMBIM METOJIOM aHAJIN3a OIHCaHa
MOCJIC0BATEIBHOCTD OIeparlHii
XUMHYECKOTO aHAIIN3a KOHKPETHOTO
BEII[CCTBA KOHKPETHOrO 00bEKTa aHAIM3a C
OTIpe/ICNIIEMbIMH B X0JIC aHAITN3a
XapaKTePUCTHKAMH TMOIPEITHOCTH

2. TIOCJIeIOBATEIIBHOCTH OIepaIfid 1
MPaBUJI IPOOOMOTOTOBKH XHMUYECKOTO
aHajau3a

3. JIOKYMEHT, B KOTOPOM B COOTBETCTBHH C
UCIIOJIb3YEMBIM METOJIOM aHAJIN3a OIHCaHa
MOCJICIOBATEIBHOCTD OTIePalluii ¥ MTPaBHJI,
BBITIOJTHEHUE KOTOPBIX 00eCIeunBacT
MOJTy4eHHUe pe3yabTaTa XUMHYECKOTO
aHaJIN3a KOHKPETHOTO BEIIECTBA
KOHKpPETHOT'0 00BEKTa aHallM3a ¢
YCTAaHOBJICHHBIMU XapaKTePUCTHKAMHU
MOTPEIIHOCTH

4. NIOKyMEHT, B KOTOPOM H3JI0’KEHA
MOCIe0BaTEIHLHOCTh 00pabOTKH
Pe3yJIbTaTOB KOJUYECTBEHHOTO
XUMHYECKOI'O aHAIN3a

11.

MOoKpBIM pa3noxkeHneM TBEPAOro
oOpasia Ha3bIBAIOT

1. cnekanue

2. CILIaBJICHHC

3. BBICYIINBaHUE

4. pacTBOpEeHHE KHUCIOTaAMH

12.

[Ton Munepanuzanueit NpoObl TOHUMAIOT

1. pa3pyiieHue opranu4ecKkoiu
COCTaBJISAOLIEH MPOOBI

2. pa3pylIeHNEe HEOPTAHNYECKOU
COCTaBJIAIONIEH MPOOBI

3. monHoe pacTBOpeHue odpasia
4. BpicymmBaHue oOpasia mnpu
temmepatype 105 °C

13.

Kakoii n3 npuemMoB He UCHOIB3YIOT AJIs

1. PazbaBnenue pactBopa
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CHIDKEHHSI MaTpU4YHOTO 3(pexra 2. KoHueHTpupoBaH#e pacTBopa
3. BBenenue B pacTBOp CrieUaIbHbBIX
00aBOK
4. YpaBHMBaHNE KOHLIEHTPALIUU
OCHOBHOTO KOMITOHEHTA B CTaHJapTHBIX
pacTBopax u npobax
Paccunrtath 066EM aTMKBOTHI ncxoaHoro | 1. 0,5 mqv®
pacTBopa ¢ KoHrenTpanueii 100 mr/m s | 2. 10 em®
14 | IPUTOTOBIICHHUS pabouero pacTBopa ¢ 3.0,5cm°
' KOHIIeHTpanuen 1 mr/i u oobemom 50 4.5 cm®
cm®
OrnpenenuTb MacCOBYIO KOHIICHTPALIHIO 1. 0,01 mr/kr
3JIEMEHTAa B TIOYBE,ECIIU B CIy4ae 2.0,01 r/t
15. | pactBopenus 1 r po6si B 100 cm® 3. 10 r/kr
pacTBopa KoHIeHTpanus onpeaensiemoro | 4. 0,01 r/kr
KoMmroHeHTa cocrasmia 0,1 mr/am>
D PexTUBHBIM CIIOCOOOM YBEIUYEHUS 1. Paz6aBnenue npoOsbI
16, | AHATMTHYECKOrO CHTHANIA SBIIACTCS 2. Llentpudyrupoanue mpoosI
3. KonnenrpupoBanue npoosl
4. DkcTpakust npoOsl
B kakom BuJie aHANIM3a UCIIOJIB3YIOT 1. TepMorpaBUMETpUYECKUN
17, poOy B BHJIE 3alpecCOBaHHOM TabieTku | 2. PenTrenodmyopecieHTHbIN
3. Macc-cneKTpoMeTpUYECKHi
4. Xpomarorpapuieckuii
J171s cyXOro 030J1€HHsI TPOOBI 1. MydenbHayto neysb
HCIOJIB3YIOT 2. Bmaromep
18. 3. CymmnpHbIN mKad
4. KoHIIEeHTpHUPOBAHHBIE HEOPTAHUICCKHEC
KHCTIOTHI
MaccoBast o1st Bcex popm mMeTasia B 1. IToaBUXHBIM COZIepKaHUEM
19 npoOe Ha3bIBaeTCs 2. BoiopacTBOPUMBIM COJIEpIKaHHEM
3. KommuiekcHBIM coaep:kaHueM
4. BasioBbIM cO/iepKaHUEM
MeTtoauka OMOTeCTUPOBAHUS Ha 1. BU3yanbHOU OIIEHKE TOMYTHEHUS TTPOOBI
BOJIOPOCIIH XJIOpeJijla OCHOBaHA Ha 2. mojcyeTe KOJIMYECTBa XJIOPEIUT B
20. KaXKJI0U KIOBETE
3. perucTpaIy ONTUYECKON ITIOTHOCTH
4. OIleHKE M3MEHEHHS OPTraHOJICTITHYECKUX
CBOMCTB

6.3. Onucanne mnoka3arejeil M KpUTEPHEB KOHTPOJS YCIEBAeMOCTH, ONUCAHHE IIKAJ
OlLleHUBAHMS

6.3.1. Kputepun o1eHOK NPOMeKYTOYHOM aTTeCTAUMHU (IK3aAMEH)

Onenka

«@» Iloporosslii ypoBeHb Yray0aeHHbli IIpoaBuHYTHIN
(Hey10B/1€TBOPHUTEIHHO) OCBOCHHS YPOBEHb OCBOCHHUS YPOBEHb OCBOEHUSI
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«3»
(Y10BJIETBOPUTEJIBHO)

«“»
(xopo1o)

«5»
(OTJIM4HO)

ITocemenne meHee
50 % HEeKIUOHHBIX U

Ilocenienue He MeHee
60 % NEeKIUOHHBIX U

ITocemenue He MeHee
70 % JIEKIUOHHBIX U

Ilocenienue He MeHee
85 % JIEeKIMOHHEIX U

MPaKTUYECKHUX 3aHATUH | MPAKTUUECKUX MPAKTUYECKUX 3aHATUN | TPAKTUUYECKUX
3aHATUN 3aHATUN
CTylleHT HE 3HaeT CryneHnt CryneHT XopoIio CTylIeHT B ITOJTHOM

3HAUYUTEILHON YacTH
Marepualia, 10nycKaeT
CYIIECTBEHHBIE

MMOBCPXHOCTHO 3HACT
Mar€purajil OCHOBHBIX
pasaciioB U TEM

3HACT MaTcpHrall,
r'paMOTHO U 110
CYHIECTBY H3JIaract

00BEMe 3HaeT
Marepua,
IPaMOTHO H 110

OIIMOKY B OTBETAaX HA | yueOHOU €ro, JA0IycKast CYILIECTBY M3JIaraeT
BOIIPOCHI JUCLUIIIUHBI, HEKOTOPbIE €ro, He J0IyCKast
JOITyCKaeT HETOYHOCTHU B OTBETE CYILIECTBEHHBIX
HETOYHOCTHU B OTBETE | Ha BOIIPOC. HETOYHOCTEN B OTBETE
Ha BOIIPOC Ha BOIIPOC
He ymeer naxonuts WNHorna Haxomut YBEpEHHO HaXOUT beszommboyHO
pelieHus OOJIBIIMHCTBA | PEIICHUs peueHus HaxOJUT
IPEAYCMOTPEHHBIX MPeAyCMOTPEHHBIX MIPEAYCMOTPEHHBIX pelieHus
IpOrpaMMoil 00ydeHusl | IporpaMMoit IIPOrpaMMoOil 00ydeHHsl | IPEeayCMOTPEHHBIX
3aJlaHuH oOyueHus 3aJaHui 3alaHUN MpOrpaMmoin
00y4eHUs 3aJlaHui
bonpmmHCTBO [IpenycmoTrpeHHbIe IIpenycMmoTpeHHBIE [IpenycmorpenHbie
IPEAYCMOTPEHHBIX porpaMMmoin pPOrpaMMoil 00ydeHus | mporpaMmmon
nporpamMmoit o0yueHust | 00ydeHus 3a1aHus 3aJlaHus YCIIECIIHO 00y4eHUs 3a1aHUs
3a/laHUI HE BBIIIOJIHEHO | BBIITOJIHEHBI BBIIIOJIHEHBI YCHEIIHO BHIIOJIHEHbI
YIOBJIETBOPUTEIBHO

Ilpumepnan wkana oyeHusaHusA 3HAHUIL 8 mecmosoil popme:

Konn4ecTBo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-50 HeynoBaeTBOpUTENBHO
51-65 Y 10BJIETBOPUTEITHHO
66-85 Xopo1io
86-100 OTimyHO
7. YYEBHO-METOANYECKOE N  HUHPOPMAIIMOHHOE OBECHHEYEHHUE

JUCHHUIIJIUHBI

7.1. Pekxomenayemas qureparypa

7.1.1 OcHoBHas quTEpaTypa
1. CnexTtpasibHble MeTOBI aHaMm3a. [IpakTudyeckoe pykoBOACTBO: yueOHoe mocooue / B. U. Bacunbena,
O. @. CrosHosa, U. B. Illkyruna, C. . Kapno. — Cankr-IlerepOypr: Jlanp, 2022. — 416 c. — ISBN
978-5-8114-1638-7. — Texkct: 2neKTpoHHBIH // JlaHB: 31IeKTpOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/211631.

2. Imutpenxo, B. I1. Dxonorndeckuii MOHUTOPUHT TexHOChepbl: yuebHoe nocodue / B. I1. JImutpeHko,
E. B. CoraukoBa, A. B. UepnseB. — 2-¢ usn. ucnp. — Cankr-IlerepOypr: Jlanb, 2022. — 368 ¢. —
ISBN 978-5-8114-1326-3. — Tekct: amekTpoHHbId // JIaHb : 3JI€KTPOHHO-OMONIMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/210986

3. Konroxos, B. HO. Xpomarorpadus: yuebnuk / B. }O. KonroxoB. — Cankr-IletepOypr: Jlanp, 2022. —
224 ¢. — ISBN 978-5-8114-1333-1. — TekcT: anekTpoHHBIN // JlaHb: AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/210989

4. Tlyxapenko, 0. B. Cratuctuueckas oopadotka pesynbtaTtoB n3mepennii / F0. B. Ilyxapenko, B. A.
Hopun. — 2-e uzn., crep. — Cankr-IletepOypr: Jlanb, 2022. — 236 c¢. — ISBN 978-5-507-44452-6. —
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Tekcr: AJICKTPOHHBIHN // Jlanb: AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/224678

5. CrrueB, C. H. BricokoaddekruBHas xuakocTHas xpomarorpadus: aHaTUTHKA, QU3NYECKas XUMUS,
pacro3HaBaHHE€ MHOTOKOMIIOHEHTHBIX cucteM: yueOoHoe nocodue / C. H. Corues, B. A. I'aBpunuHa. —
Cankr-IlerepOypr: Jlanb, 2022. — 256 c¢. — ISBN 978-5-8114-1377-5. — Texkcr: a5ekTpoHHbIH // Jlanb
: JNIeKTpOHHO-OnOMoTeunas cucrema. — URL: https://e.lanbook.com/book/211127

7.1.2 lonoJiHUTeIbHAS JIUTEPATypa

1. DKOJOTrMYeCKWid MOHUTOPHUHI TPUPOAHBIX cpena:. YdeOHoe mocodue/B.M.Kanunus,
H.E.Ps3anosa - M.: HHUI[ HHOPA-M, 2015. - 203 ¢ - Pexum pocrymna:
http://znanium.com/catalog/product/496984

2. DKOJIOTUYECKHII MOHUTOPUHT U AKOJIOTHUYECKas dKcrepTr3a: Yuebnoe nmocodbue / M.I'. SlcoBeeB
u ap.; llox pen. mpod. M.I'. fAcoseea. - M.: HUIl UH®PA-M; MHu.: Hos. 3nanue, 2015. - Pexum
nocryma: http://znanium.com/catalog/product/537790

3. CranpmapTsl KauecTBa OKpyxkatomiei cpeasl: Yuebnoe mocodbue / H.C. IlleBuosa, HO.JL.
[esnos, H.JI. bantykona; [lox pea. M.I'. SIcoeesa - M.: HULl UH®PA-M; MH.: Hos. 3nanue, 2015. -
156 c. - Pexxum noctyna: http://znanium.com/catalog/product/502323

4. T'pumain, T.E. [IpoMernenHas sxomnorus : yaeoroe nocodue / T.E. I'pumon, B.P. Amtenowu; nep.
C.D. IlImeneB. - MockBa : IOuwuru-fana, 2015. - 526 <c. - Pexum pgocryna:
http://biblioclub.ru/index.php?page=book&id=117052

5. Okonorus: Yueonuk/Iloranmos A.Jl., 2-e u3a., ucnp. u goi. - M.: HUIl MTHO®PA-M, 2016. - 528
c. - Pexxnm octymna: http://znanium.com/catalog/product/487374

7.1.3. YyeOHO-MeTOANYECKOe 00ecIedyeHue

1. Meroanueckue yka3zaHUs Ui CaMOCTOSTENbHOW paboThl mo aucturiuiiHe «CoBpeMeHHBIE
METOJIbI KOHTPOJISI COCTOSIHUS TIPHPOTHON cpenb» [DnexTponnsiid pecype] Coct.: MaTtseeBa B.A. 2018.
http://ior.spmi.ru/

2. Metoaudeckne yka3aHUs JUIS MPAKTUYECKUX padoT mo auciurinHe «COBpEMEHHBIE METOIBI
KOHTPOJSI COCTOSIHHMSI TPUPOAHOU cpenbl» [DnekTpoHHbli pecypc] Cocrt.: MarBeeBa B.A. 2018.
http://ior.spmi.ru/

7.2 Ba3bl JaHHBIX, J1E€KTPOHHO-OUOIHOTEYHbIE CHCTEMbl, HHPOPMAIMOHHO-CIIPABOYHbIE H
MOMCKOBbIE CHCTEMBbI

1. EBponeiickas mudposas oudianoreka Europeana: http://www.europeana.eu/portal

2. IHpopMaIlmoHHO-N31aTeIbCKUIM LIEHTP IO TEOJOTMM U HEAPOIOJIb30BaHUIO MUHHUCTEPCTBA
NPUPOAHBIX pecypcoB U dkosnorun Poccuiickonn @Penepanun - OO0 "I'EOMHO®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmanmoHHo-aHAIMTHYECKHH 1IeHTp «MuHuepam» - http://www.mineral.ru/

4. Koncynprantllntoc: cnpaBouHo - TMOMCKOBas cuctema [DIeKTpOHHBIH pecypc]. -
www.consultant.ru/.

5. Muposas mudpoas 6udarorexa: http://wdl.org/ru

6. Hayunas snextpoHHas onbmmoreka «Scopus» https:// www.scopus.com

7. Hayunas snextponHas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponHas oubmuoteka «eLIBRARY »: https://elibrary.ru/

https://e.lanbook.com/books.

9. IMouckoselie cucteMbl Yandex, Rambler, Yahoo u np.

10. Cuctema T'APAHT: »neKTpOHHBIH TEPUOAMYECKUN CIPABOYHUK [DJIEKTPOHHBINA pecypc]
www.garant.ru/.

11. Tepmuueckue KOHCTAHTHI BEIIECTB. DIIEKTPOHHAst 6a3a TaHHbIX,

http://www.chem.msu.su/cgibin/tkv.pl
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12. DnexTpoHHO-0MOIMOTEYHAS cucrema A30aTEIBCKOr0 LeHTpa «Jlaub»
https://e.lanbook.com/books

13. Onextponnas  O6uOnuoreka  Poccmiickoii  ['ocymapcrBennoit  bubmuorexku  (PI'B):
http://elibrary.rsl.ru/

14. Dnexrponnas 6ubauoreka yueOHUKOB: http://studentam.net

15. DnekrponHo-6uGHOTEHas cuctemMa «9BC FOPAUT» www.biblio-online.ru.

16. Dnextponnas OubnmoreuHas cuctema «HamuwonanbHbI 1HGPOBONH pecypc «PyKOHT»».
http://rucont.ru/

17. DnextponHo-0mOMoTeYHas cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

8.1. MaTepua/ibHO-TEXHUYECKOE OCHAIIEHHE ayAUTOPHIi:

Crenuanu3upoBaHHble  ayAUTOPUHM, MHCHOJb3yeMble TIPU IMPOBEJCHUM JICKIHOHHBIX U
MPAKTUYECKUX 3aHATUH, OCHAIICHBl MYJIbTHUMEAMHHBIMH IPOCKTOPAMH M KOMIUIEKTOM almaparypehl,
MO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE U IpadUuecKue MaTepUabl.

JIeKUMOHHBI KypC YMTAaeTcsi C MYJIbTUMEAUNHBIM COIPOBOXKICHHEM — JIEMOHCTpauuen
IIPE3EHTALMOHHOI0 MaTepuaia ¢ IOMOLIbI0 MYJIbTUMEANHHOIO IPOEKTOPA.

Jns  mpoBeieHUS  NPAKTUYECKUX — 3aHATUH  MCIONB3YIOTCS  KOMITBIOTEPHBIE  KJIACCHI,
000py/ZI0BaHHbIE TEXHUKOH M3 pacyeTa OAMH KOMIIBIOTEP Ha OJHOI0 O0Y4Yarolerocs, ¢ 00yCTPOCHHBIM
pabounm MecToM mpernoaaBatessi. B yueOHOM mporecce HCIONMb3YeTCs KOMIUIEKT JAEMOHCTPAMOHHBIX
CTEHJIOBBIX MaTE€pPHAaJIOB 10 TEMaM Kypca.

8.1.1. AyauTopusi AJisl POBeeHH JIEKIIMOHHBIX U MPAKTHYECKUX 3aHATHIA.

28 mocagounbix Mect (16 komrr. + 12 6e3 komi.)

Momno6uok Dell Optiplex 7470 All-in-One — 17 wit. (BO3MOXHOCTB j0ocTyma K cetu «VHTepHeT»),
M®VY Xerox VersaLink C405DN - 1 miT., MOOHJIbHBIA HHTEPAKTHBHBIA KOMIUIEKC — 1 IIT., CBETOBas
nanenb Crystal A0 — 8 wir., cereoii ¢puibtp Pilot S 3m (6 poserok) — 4 ., cton Solos ASSMANN — 10
IIT., TKAaHEeBasl MEepPeropojKa ¢ PeMIMHIOM MO/ CUCTeMy HaBecHbIX akceccyapoB Viteco ASSMANN —
2 wt., koHpepeHu-kpecno 6248/A Pllaza Brunner — 26 mr., xommbeioTepHOe Kpecino 7873 A2S
opamxeBoe — 17 mit., koH(pepeHi-cron (mpsAMoyronbHeIii) Brunner — 1 mt., nocka 6erxas Magnetoplan C
2000x1000mM — 1 mT.

Oo6HnoBnenue nporpammuoro obecneuenuss YIIP3A «IKOJOI nnsa kadenpsr ['eoskonoruu

«HJIC-Dkomnor» 3amena Ha Bep.2.7 s kiroda No77 (ceTeBoit)

«Qkonor-lllym» «Cranaapt» 3amena Bep.2.31 nius xkimroua Ne77 (cereBoit)

«2-Tn (Bo3ayX)» 3ameHa Ha Bep.2.1 nns kiroua Ne 175 (cereBoit)

«2-1tr1 (0TX0/BI)» 3aMeHa Ha Bep.4.2 s kinroua Ne 175 (ceteBoit)

«2-Tn (Bozx03)» 3ameHa Ha Bep.3.1 mis kimroua Ne 175 (cereBoit)

VIIP3A «9KOJIOI'» «I"a3» ¢ 3actpoiikoii 3ameHa Ha Bep.4 «I"a3» « ' MIC- Crangapt» «3acTpoiika
1 BbIcOTay Juis Kimroda Ne 175 (ceTeBoit)

«PHB-3komnor» 3amena Ha Bep.4.2 s kimoya Ne 175 (ceTeBoid)

«Qxomnor-Illym» 3amena Ha Bep. 2.31 ms kimroua Ne 175 (cereBoit)

«Pacyer npoHuKaroIero nryma» 3amMmeHa Ha Bep.1.6 st kimoua Ne 175 (cereBoit)

«OTX0aBI» 3aMEHA HA Bep.4 I KiIro4a

Neo 175 (cereBoit)

«HJC-Dxonor» 3amena Ha Bep.2.7 s kitoua Ne 175 (cereBoi)

Microsoft Windows 7 Professional

'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMITIBIOTEPHOTO 000PYAOBAHUS»

'K Ne 959-09/10 ot 22.09.10 «Ha nocTaBKy KOMIbIOTEPHOH TeXHUKW» (00cmyxuBanue 10 2020
rojya)

'K Ne 447-06/11 ot 06.06.11 «Ha noctaBxy o0opynoBanus» (o6cmyxxkuBanue 10 2020 rona)

I'K Ne 984-12/11 ot 14.12.11 «Ha mocraBky o6opyaoBanus» (oocmyxuBanue 10 2020 roma)

HoroBop Ne 1105-12/11 ot 28.12.2011 «Ha mnocTtaBKy KOMIIBIOTEPHOTO O0O0OpPYIOBaHMS»
(o6cmyxuBanue 1o 2020 roma)
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HoroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIBIOTEPHOTO OOOPYIOBAHUSI
(o6cmyxxuBanue no 2020 roaa)

I'K Ne 671-08/12 ot 20.08.2012 «Ha nocrtaBky npoaykiuny (oocimyxuBanue 10 2020 rona)

Microsoft Open License 60799400

ot 20.08.2012

Microsoft Open License 48358058

or 11.04.2011

Microsoft Open License 49487710

or 20.12.2011

Microsoft Open License 49379550 ot 29.11.2011 (o6¢cmyxuBanue no 2020 roma)

Statistica for Windows

'K Ne1142912/09 ot 04.12.2009 «Ha nocTaBKky mporpaMmMHOro odecredeHus» (00CITyKHUBaHHUE 10
2020 roxa)

['NC Maplnfo Professional

'K Ne1142912/09 ot 04.12.2009 «Ha noctaBky nporpaMmmHoro odecredenus» (00cayKuBaHue 10
2020 roxa)

Vertical Mapper 'K Ne1142912/09 ot 04.12.2009 «Ha moctaBKy mporpaMMHOT0 O0O€CIEUEHUs
(o6cmyxuBanue 10 2020 roaa)

MapEdit Professional T'K Nel1142912/09 ot 04.12.2009 «Ha mnocTaBKy MOpOrpaMMHOIO
obecnieuenus» (oocmyxxuBanue 10 2020 roga)

Surfer 'K Nel142912/09 ot 04.12.2009 «Ha mnocraBKy MpOrpaMMHOTO 0OecredeHus»
(o6cmyxuBanue 10 2020 roaa)

LabView Professional T'K Nel142912/09 ot 04.12.2009 «Ha mnoctaBKy HpOorpaMMHOTO
obecnieuenus» (oocmyxxuBanue 10 2020 roga)

Geographic Calculator 'K Nel142912/09 ot 04.12.2009 «Ha mnocraBKy HNpOrpaMMHOIO
obecrieuenus» (o0cmyxkuBanue 10 2020 ronaa)

Autodesk product: Duilding Design Suite Ultimate 2016, product Key: 766H1

8.2. Ilomemenust 111 caMOCTOSITeIbHOI padoThI:

CII6, 21-a nmunus B.O., 1.2-4/45, mut. A YueGublit neHTp Nel, yueOHO-1abopaTOpHBIN KOPITYC
Nel Aynuropus /Ui BHIIOJHEHUS! CAMOCTOATEIbHON paboThl. 14 mocagouHbIX MECT.

N3otponuelii u3meputens MarHutHoro nois I13-70 — 1 mT., anamuzatop Bomopona ABII-02 —
1 mwr., ananuzatop myma u BuOpauuu - 1 mr., mereomerp MOC-200A - 1 mT., U3MEpUTETbHBIN
KOMILIEKC /1151 MOHUTOpUHTa pagoHa «Kamepa-01» - 1 mr., crenn CK-OIIB-I10 «Cuctembl KOHTpoJIS U
o0ecrniedeHus KoJornyeckoi 6esomnacHocTu» - 1 mr., MoHuTop Samsung- 1 mr., Mmonutop HP - 14 mr.,
npuntep — 1 mr., npoueccop HP- 14 mT. (Bo3moxHOCTb focTymna k cetu «MHTepHeT»), npoueccop HP Z
600- 1 mT. (BO3MOXKHOCTB AOCTyNa K ceTH «MHTepHEeT»), KOJIOHKA MOABECHAs (aKyCTUYECKas CUCTEMA) —
2 mIT., MyJIbTUMEIMA MPOEKTOp - 1 mT., cToN 7a0OpaTOPHBIM ¢ HAJACTaBKOM M TyMOOW — 5 IT., CTON
KoMmmbioTepHBIH — 15 miT., cryn Kengo maGopatopHslii - 8 miT., CTON yriioBoi JrabopaTtopHbiid — 1 mT.,
mKad s JTOKYMEHTOB - 2 IT., cTynl - 14 mr., kpecno «Prestige» - 2 mT. JleMOHCTpalMoHHBIE
MaTepuasbl, TeMaTHUECKHUE UILTIOCTPALIUH.

[lepeueHb JMIIEH3MOHHOTO MTporpaMMHoOro obecrieueHus: Jorosop Ne ©-1052/2016 O6HoBICHHE
nporpamMMmHoro obecneuenus YIIP3A «9KOJIOI» ans kadenpst ['eoskonorun «HAC-DOxonor» 3amena
Ha Bep.2.7 i xinroda Ne77 (cereBoit) «Okonor-lllym» «Cranmapr» 3amena Bep.2.31 g kinroda Ne77
(ceteBoii) «2-Tm (Bo3ayx)» 3amMeHa Ha Bep.2.1 ms kimoua Ne 175 (cereBoit) «2-Tim (0TX0/BI)» 3aMeHa HA
Bep.4.2 mus xmroda Ne 175 (cereBoif) «2-Tm (Bomxo3)» 3ameHa Ha Bep.3.1 mist ximrowa Ne 175 (cereBoit)
VIIP3A «9KOJIOI'» «I"a3» c 3actpoiikoi 3ameHa Ha Bep.4 «l"a3» «'MIC- Crangapt» «3actpoiika u
BbIcOTa» It kimroua Ne 175 (cereBoit) «PHB-Dkomnory» 3amena Ha Bep.4.2 g kimouda Ne 175 (cereBoit)
«9konor-lllym» 3amena Ha Bep. 2.31 mus xmroya Ne 175 (cereBoit) «Pacuer mpoHmKaromero mryma
3ameHa Ha Bep.1.6 1 kimoua Ne 175 (cereBoit) «OTxoapl» 3ameHa Ha Bep.4 s kimoya Ne 175 (cereBoit)
«HJIC-Dkomor» 3amena Ha Bep.2.7 ms kimtoda Ne 175 (cereBoit) MicrosoftWindows 7 Professional 'K Ne
1464-12/10 ot 15.12.10 «Ha moctaBky xommbioTepHoro obopyaoBanusi» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky KoMnbloTepHON TeXHUKN» (00cmyxkuBanue 10 2020 roga) 'K Ne 447-06/11 ot 06.06.11
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«Ha mocraBky ob6opynoBanms» (oocmyxuBanue no 2020 roma) 'K Ne 984-12/11 ot 14.12.11 «Ha
MOCTaBKy obopymoBanus» (oocmyxuBanue n0 2020 roma) Horosop Ne 1105-12/11 ot 28.12.2011 «Ha
MMOCTaBKY KOMITBIOTEpHOTO 0bopynoBanus» (oocmyxuBanue 10 2020 roga) dorosop Ne 1106-12/11 ot
28.12.2011 «Ha mocraBky KOMIbIOTEpHOTO 000pynoBanus» (oocmyxuBanue 10 2020 roga) 'K Ne 671-
08/12 o1 20.08.2012 «Ha mocraBky npoaykuun» (o6cmykuBanue 10 2020 roma) Microsoft Open License
60799400 ot 20.08.2012 Microsoft Open License 48358058 ot 11.04.2011 Microsoft Open License
49487710 ot 20.12.2011 MicrosoftOpenLicense 49379550 ot 29.11.2011 (o6cayxkuBanue 1o 2020 rozaa)
StatisticaforWindows I'K Ne1142912/09 ot 04.12.2009 «Ha mocraBKy HpOrpaMMHOTO OOECICUCHHUS
(o6cayxuBanne n0 2020 roma) 'MC MapinfoProfessional T'K Nel142912/09 ot 04.12.2009 «Ha
MOCTAaBKy MporpaMMHOro obecredeHus» (oocayxuBanue g0 2020 roma) VerticalMapper TK
Nel1142912/09 ot 04.12.2009 «Ha mocrtaBKy mnporpaMMmHoro obOecrieueHus» (oOcayKuBaHUE O
2020 rona) MapEditProfessional T'K Ne1142912/09 or 04.12.2009 «Ha mnocraBKy HpOrpaMMHOTO
obecnieuenus» (obcmyxkuBanue 10 2020 roma) Surfer 'K Nel1142912/09 ot 04.12.2009 «Ha mocraBky
mporpaMMHOTo obecrieueHus» (oocmyxkuanue 10 2020 roxa) LabViewProfessional 'K Ne1142912/09 ot
04.12.2009 «Ha mocraBky mporpamMmmHOro obtecredenusn» (obcmyxkuBanue 10 2020 roxa)
GeographicCalculator T'K Nel1142912/09 ot 04.12.2009 «Ha mocTtaBKy HmpOrpaMMHOIO OOECICUCHHS
(o6cmyxkuBanue 1o 2020 roga) Autodesk product: Duilding Design Suite Ultimate 2016, product Key:
766H1

8.3. llomemieHus I XpaHEeHUS U MPOPUIAKTHIECKOT0 00C/IYKMBAHUSA 000PYI0BAHMS:

1. LleHTp HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTHIA U CPENICTB OOYUCHHUS:

OcCHaIIEHHOCTh: MEPCOHANBHBIA KOMITbIOTEp — 2 WT. (AOCTyml K cetu «MHTepHeT»), MOHUTOp —
4 mT., CeTeBOM HaKomuredb — | IIT., UCTOYHHK Oecrnepe0oHOro mutaHus — 2 IIT., TEJIEBU30D
miasMenHslii Panasonic — 1 mr., Touka Wi-Fi — 1 mT., masuibHast craHuus — 2 IIT., Apelb — 5 IIT.,
nepdoparop — 3 mr., HAOOpP MHCTpyMEHTAa — 4 MIT., TECTep KOMIBIOTEPHOH ceTH — 3 mT., OAIOH CO
CKaThIM razoM — | mIT., macTta TemaonpoBoHas — | mT., mpuiecoc — 1 IIT., paguoCTaHIUs — 2 MIT., CTOM —
4 mrt., Tym0a Ha KoJiecukax — | IIT., MOJCTaBKa Ha Kojecukax — | mT., mkad — 5 mT., Kpeciao — 2 ImT.,
nectauna Alve — 1 mr.

[lepeueHb JUIIEH3MOHHOTO HporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
(JTuensuonnoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (Jlorosop
Neo J1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:

OcHaleHHoCTh: CTOA — 5 WIT., CTyd — 2 WT., Kpecino — 2 mT., mKad — 2 mT., nepcoHaIbHBIN
KoMmbploTep — 2 mT. (moctyn k cetu «MHTepHer»), monutrop — 2 wmt., M®Y — 1 mr., Ttecrep
KOMIIBIOTEPHOM ceTu — | MmIT., GAJIJIOH CO CKAThIM ra3zoMm — 1 IIT., nrypymnoBept — 1 mrT.

[lepeueHp JUIIEH3MOHHOTO MporpamMmHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (JloroBop
Ne J1810(223)-12/17 ot 11.12.17)

3. llenTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTUHA U CPEICTB OO YICHHUS:

OcHaleHHOCTh: CTON — 2 MIT., CTyNbs — 4 mT., Kpeciao — 1 mr., mkad — 2 mT., nepcoHaIbHbIN
kommbioTep — 1 mr. (moctym k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mir., KoioHKH
Logitech — 1 mr., Tectep kommbloTepHON ceTn — | mT., Apens — 1 wT., TenedoH — 1 mrT., HAOOP PyIHBIX
WHCTPYMEHTOB — | IIT.

[lepeuenp HMIIEH3MOHHOTO MporpaMmHoro otecrnedenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunen3uonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)
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AHTHBUpYcHOe mporpammHoe oOecneduenne Kaspersky  Endpoint  Security (orosop
Ne 1810(223)-12/17 ot 11.12.17)

8.4. JIuueH3MOHHOEe MPOorpaMMHOe odecriedeHne:

1. Microsoft Windows 8 Professional (morosop 6eccpounsriii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOU TEXHUKHN))

2. Microsoft Office 2007 Standard (moroBop 6eccpounbiit Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2010 Professional Plus (moroBop 6Geccpounsiit Microsoft Open License
60799400 ot 20.08.2012, moroBop Oeccpounsiii Microsoft Open License 47665577 ot 10.11.2010,
noroop 6eccpounbiit Microsoft Open License 49379550 ot 29.11.2011)
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