MHUHOBPHAYKHA POCCHUHA
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpeKIeHne
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IPUPOIHBIX DHEPrOHOCUTEICH 1 YIIePOIHBIX MaTEPUATIOBY
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Brimyckaromias kadenpa: TOIIuXOB

Kadenpa-pazpadborunk Hb
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PazpaboTtunk(n): Kanmnnuaa A.A. K.X.H., JIOIIEHT
(®UO, yueHas cTerneHb, yueHOE 3BaHUE)

Hwuxunit Hosropon, 2023



Pabouas mporpamMma JUCHMIUIMHBL pa3paboTaHa B cOOTBETCTBUU ¢ DenepanbHbIM roCcy1apCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAApTOM BbIcHiero oOpazoBanus (PI'OC BO 3++) mo HampaBieHUIO
noaroroBku 18.03.01 «Xumuueckass TexHonorus», yreepxkaeHHoro npukazom MWUHOBPHAYKU
POCCHUH

ot 07 aBrycra 2020 r. Ne 922 Ha ocHOBaHWHU yuyeOHOTO Tu1aHa, npuHaroro YMC HI'TY

npotokoi ot 18.05.2023 r. Ne 21.

PaGouast mporpamMmma ongoOpeHa Ha 3acenanuu kadeapsl npotokon ot 11.05.2023 r. Ne 7.

3aB. kadenpoii: k.x.H., noueHT Kanununa A.A.

(moamnuce)

[Tporpamma pekoMeH0BaHa K yTBEpKAeHHIO ydeHbIM coBeTroM MDXTuM, nporokon ot 16.05.2023

Ne 9,

Pabouas nporpamma 3apeructpupoBana B YMY peructpaiionHbiii Ne

Havaneaux MO

(TomHCh)

3aBeayromias otaenom komiuiekroBanus HTh /H.N. Kabanuna/

(moamuce)
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1. IEJIM ¥ 3AJJAYY OCBOEHUS JUCIHATIIAHBI (MOYJIST)

1.1. HeasavMu ocBOeHUsI AUCHUIIMHBI «AHATUTHYCCKAS XUMUS U (PU3UKO-XUMUIECCKUE
METOJIBI aHaNM3a» SBISETCS (HOPMHPOBAHHE Yy CTYACHTOB OCHOBHBIX TIOHATWN, 3HAHUU U
HABBIKOB B OOJIACTH TEOPETHUYECKHX OCHOB AHAIUTUYCCKOW XWMHUHU, CUCTEMHBIX 3HAHUU
TEOPETHYECKHUX OCHOB COBPEMEHHBIX XMMHUYECKUX M (PU3UKO-XMMHUYECKUX METOJ0B aHAJIM3a,
AHAJTUTUYCCKUX METOJUK M IPHUEMOB, CTaTHCTHYECKOW OOpaOOTKH pe3ysibTaTOB aHalW3a, a
TaK)Ke MPUMEHEHHUE dTUX METOJIOB JIJIsl aHAJIM3a KOHKPETHBIX IPAKTUYECKUX OOBEKTOB U Pa3BUTh
HaBBIKM IPAKTUYECKOTO KCIOJIB30BaHUS TEOPETHUYCCKUX 3HAHUM I PEHICHUS KOHKPETHBIX
3aJ1a4.

1.2. 3amaun ocBOEHHUA JUCHHUILIHMHEBI:

- HW3y4eHUE TCOPCTHUYSCKUX OCHOB XHMHYECKUX M HEKOTOPBIX (DH3UKO-XUMUYCCKUX
METOO0B aHAJIN3A;

- O3HAKOMJICHHUE C MPUHIUIIAMH pabOThl OCHOBHBIX MTPUOOPOB, UCHOIB3YEMBIX B (DU3HKO-
XMUMHUYECKHX METOaxX aHaIu3a;

- U3y4YCHHE METPOJIOTHYECKIX OCHOB aHAIMTUYECKON XUMHH;

- 03HAKOMJICHHE C METOJaMH, IIIMPOKO UCIOIB3YEMBbIMU B COBPEMEHHOMN aHaTUTHUYECKON
MPaKTHKE,

- J1aTh MPEJCTABICHUE O COBPEMEHHOM COCTOSIHUU U IMYTSAX PA3BUTHS aHATUTHYECKOMN
XUMHUU U QU3UKO-XUMHUYECKUX METOJIOB aHAIN3a, UX POJIM B HAYKE U TEXHUKE;

- pa3BUTh CaMOCTOSITEIBHOCTh B TPHUOOPETEHHWH HAYYHBIX 3HAHUW U OIBITA
AKCIIEPUMEHTAIbLHOU PabOTHI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

2.1. YyeOHasi JAUCHUIUIMHA <«AHAJIMTHYECKAs] XUMHA U (PU3NKO-XHMHYECKHE
MeTOAbl AHAJIM3a» BKIIOUYEHA B O00sA3aTeNbHBIM TMepedeHb AMCUMIUIMH 0a30BOMl dYacTu
o0Opa3oBaTeNbHOI MporpaMMmbl BHE 3aBHCHUMOCTHM OT €€ HampaBlIeHHOCTU (Tpoduiis).
Jucuunnuza peanusyercs B cootBeTcTBUU ¢ TpeboBanusmu ®I'OC, OIT BO u VII, no nanHOMY
HaIPaBJIEHUIO IO OTOBKHU.

JlMcLMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUH JUCUUIUIMH «Martematuka», «®Pusuka», «OOmas u HeopraHuyecKkas XHUMHUS»,
«Opranuueckas XuMus», «XUMHUs 3JIEMEHTOBY, TJIe OHU MPUOOPETAIOT HEOOXOAUMBbIE 3HAHUS TI0
CTPOCHHIO BEIIECTB M HAIPABICHHOCTH XMMHYECKUX IPOLECCOB, BBOAUTCS MOHATHE CKOPOCTH
XUMHUYECKHX peakuuil. [ ycBOEHHUs IUCHUIUIMHBI CTYACHT JIOJDKEH BJaJeTh XUMHUYECKON
TEPMHUHOJIOTHEH; TOHUMAaThb CMBICI XHUMHUYECKUX (OpMYT M CHMBOJOB, HWHACKCOB U
KOO QHUIMEHTOB B XMMHMUYECKMX YPABHEHUSX PEAKLUH; MUMETh IMpPEICTaBICHHUs 00 OCHOBHBIX
KJlacCaX HEOPraHMYEeCKMX M OpPraHMYECKHUX COCIMHEHUM; IIOHUMAaTh pA3IMuUe MEXIy
XUMUYECKUMU M (U3UYECKUMHU SBICHUSAMHU; UMETh MPEICTAaBICHUE 00 aTOMHO-MOJIEKYJISPHOM
YUEHUU; UMETh HABBIKM PEIICHUS TPOCTENIINX PaCYETHBIX 3a/1a4.

JlucuuiuinHa «AHQIWTHYECKass XUMHS M (U3UKO-XMMHUYECKHE METOJbl aHaIHu3a»
ABIISICTCS OCHOBOIIOJIATAOLIEH Ul U3ydeHMsl psiia OOIIEHAYYHbIX U CIELUANbHBIX JAUCIUILINH,
CBA3aHHBIX ¢ xuMmued. Ilpumepamm TakuMX AMCHMIUIMH ABIAIOTCA: «Du3ndecKkas XUMHUA»,
«Konnougnast xumus», «Kopposus u 3amura MeTaioBy, «OO0mmas XUMUYecKass TEXHOJIOTU»,
IZI€ MCIIONB3YIOTCS. YMEHHS M HaBBIKH, IIOJyYEHHBIC CTYJACHTaMU IIPH U3YYCHUH aHAIMUTHYECKOU
XUMUA W (U3UKO-XMMHUYECKHMX METOJIOB aHajHu3a, peIIeHUS pacuyeTHBIX 3a7ad, W



c(OpMHUPOBAHHBIE KOMIIETEHIIUU B ONpPEACIICHUH BO3MOXKHOCTU M OCOOEHHOCTEH MPOTEKaHMs
XUMHYCCKUX ITPOLCCCOB.

3HaHI/I$I, YMCHHA W HaABBIKHU, IMOJMYYCHHBIC YUYalIUMCA IMPH HU3YYCHHU AOUCHHUIUIMHBI —
«AHaIMTHYECKAsT XUMHSI H (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IC MECTOAblI aHaJIHU3a» 6YILYT HCO6XOIII/IMBI JJIsA
OCBOCHHMS MOCIIEAYIOIUX KypCcOB 0230BOr0 U MPOPEeCCHOHATBHOTO IHUKIIA «DU3NUECcKass XUMUS»,
«Konnougnas xumusy», «Koppos3us u 3amura Metamioy, «O0mmas XuMudecKkas TEXHOJIOTHS» U
Ip., a TaKKe INpU TMOATOTOBKE, BBIIOJIHEHUHM M 3allUTE€ KYPCOBBIX M  BBIIYCKHOH
KBAJTM(UKALMOHHON paloT, NpH pPELICHUH HAayYHO-UCCIIEAOBATEIbCKUX 3ajady B Oymymien
npodeCCHOHATILHOM 1eATEIbHOCTH.

CBsi3p JaHHOW JUCHMIUIMHBI CO CHEUalIM3alield 00ydYarollerocs peanu3yercs Ipu
pPacCMOTPCHUU XUMHUYCCKUX peaKHI/If/'I u IpoueccoB € y4d€TOM yCHOBHﬁ, U MCXAaHU3MOB HX
IMPOTCKAHUA, CBOMCTB OTACIBHBIX CHCTEM M MCETOAOB HCCIICAJOBaAHUA H aHaJIu3a (1)I/I3I/IKO'
XUMHYCCKUX ITPOLCCCOB.

OCOOECHHOCTBIO JIUCUMILIMHBL  SBJSIETCS INPOBEJEHHE JA0OpaTOpPHBIX paboOT, dTO
IIO3BOJISIET MIPUOOPECTU CTYAEHTaM YMEHMs paboTaTh C XMMHUYECKUMH peareHTaMu, MOocyJoi U
npubopaMu, OCYHIECTBIATh XUMMUYECKHH SKCHEPUMEHT W MPOBOJAUTH IEPBUYHBIC HAYUHBIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HHUM W HX II0O3HABATCIbHYHK) AKTHUBHOCTD. I[JI?I MOBBIIIICHUS TO3HABaTEIbHON
AKTUBHOCTU CTYACHTOB U HpHOGpCTCHI/Iﬂ HWMU NEPBHUYHBIX HABBIKOB HAYYHOI'O MCCIICOAOBAHMs, B
3TH JlabopaTopHble pPAa0OTHl BBEAEHBI AJIEMEHTHl HAY4YHOIO HCCIIEIOBaHUS, Kak-TO: a)
CaMOCTOATCIIBHO BI)I6paTI) PCaKTUBBL JII MOPOBCACHHUA PCAKIMKU, OLUCHUTL U OOBSICHUTD
NOJy4EeHHBIH pe3yibTar; 0) OOBSCHUTH MPOTEKaHWE OJITHOW PEeaKkIMU U He MpOTeKaHHe JPYrow,
Ha NEepBbIN B3I NOJOOHON, peakluy; B) MpeJICKa3aTh MPAKTUYECKOE 3HaUeHNEe TOW MM MHOM
peaKIMU, CONPOBOXKAAIOLIEHCsS HEOOBIYHBIM AP (HEKTOM, U T.J.

Pabouas mporpamma AMCUMIUIMHBI «AHaTUTHYECKass XUMHS U (PU3HKO-XMMHUYECKHE
METOJbl aHaINW3a» I HWHBAIMIOB M JIMII C OIPAHUYCHHBIMH BO3MOXHOCTSMHU 370pPOBBS
pa3zpabarbIBaeTCsl MHAUBUAYAIbHO C YYETOM OCOOEHHOCTEH MCUXO(U3UUECKOIO Ppa3BUTHS,
HHIUBHUIYAJIbHBIX BO3MOKHOCTEH 1 COCTOSHHUS 30pPOBbEA TaKHUX 06yan01uchsL

3. KOMIIETEHIIUHA OBYUYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JTUCIUIIVIMHBI MO4Y JIS)
[Ipouecc wu3ydyeHUs MOUCHUIUIMHBI (MOIyJNs) «AHaIUTHYECKass XUMHUS U (U3HUKO-
XUMHUYECKHE METOIbI aHAJIN3a) HaIlpaBJIeH Ha:
- (hopMHpOBaHKE AIIEMEHTOB clenyromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HATpPaBIEHUIO MOATOTOBKY (crienuanbHocTh) 18.03.01 «Xumuueckast TEXHOJIOTHS:
a) obmenpogeccuonansHbix (OI1K): OIIK-1, 2, 5.
Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU
Haumenoganue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU

Komnemenuyuro
COBMECMHO

HNudopmarnka
(b1.B.2)

Marematuka (51.5.3) v v




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

OOwas u
HEOpraHuyecKast
XUMUS

(b1.B.4)

AHaIuTHYECKAS
xumus u puznko-
XHMHYECKHE METO/IbI
anaju3a (b1.b.8)

WmxenepHas rpaduxa
(b1.6.9)

XHUMHS 2JIEMEHTOB
(bL.B.11)

®dwusuka (b1.5.12)

Opranudeckasi XuMust
(B1.B.15)

OpraHI/mecxas[ XUMUS
Il (51.5.16)

WudopmannonHsie
texHomnoruu (b1.5.18)

IIpuknannas
mexanuka (b1.5.20)

IIpoueccel u
MEXaHUYECKHUE
anmnapatsl
XAMHAYECKUX
TIPOU3BOJICTB
(b1.B.21)

dusnueckass XuMHUs
(b1.b.22)

JlakokpacovHbIe
nokpoiThs (b1.5.24)

DNEKTPOTEXHUKA U
MIPOMBINUIICHHAA
ANEKTPOHUKA
(b1.B.26)

OOmast XuMu4yecKas
texHonorus (b1.5.27)

Komonnnas xumus
(b1.5.10)

IlogroroBka k
MPOLEAYPE 3aIIUTHI U
sammra BKP (B3./1.1)

OIIK-4

AHanuTH4YecKast
XHUMHA U (Ppu3uKo-
XHMHYECKHE METOIbI
anaau3a (b1.b.8)

IIpoueccer u
MeXaHUIeCKHe
anmaparel




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

XUMHUYCCKUX
MpOU3BOACTB
(B1.B.21)

ITonroroBka k
MPOLEAYPE 3alUThI U
samuta BKP (B3./1.1)

OIIK-5

AHajTuTHYECKast
xumus 4 puzuko-
XHMHYECKHE METO/IbI
anajmu3a (b1.b.8)

XHUMHS 2JIEMEHTOB
(bL.B.11)

®dwusuka (b1.5.12)

Opranuydeckasi XuMust
(B1.B.15)

OpraHI/mecxas[ XUMUS
Il (51.5.16)

Ilpuknannas
mexanuka (b1.5.20)

[Ipoueccel u
MeXaHUYECKHe
anmaparsl
XUMHYECKUX
MIPOU3BOJICTB
(b1.B.21)

dusnueckass XuMHUs
(b1.B.22)

DNEKTPOTEXHUKA U
MPOMBIIIICHHASI
AIEKTPOHUKA
(b1.B.26)

IloaroToBka k
MIPOIEeType 3aIUTHl ’
sammra BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Koa u OueHoYHBIE CPEICTBA
KO)I u HaAauMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00yYeHUS 110 TUCHUILIMHE Texymero IIpome:kyTOoOUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTrecranmmu
KOMIIETCHIIMHU
3HATD:
HOIIK-2.1.
- wMeromel  00paboTKH BJAJETD:
Hcnonvzyem
SKCIICPUMEHTATBHBIX - crocobamu
MmamemamuiecKue YMETb:
JIAHHBIX, B TOM YHCIIE C 00paboTku u
Memoovl 05l peueHus - 00pabaThIBaTh
MPUMEHEHHUEM Npe/ICTaBICHUS
3a0ay pe3yNbTaThl aHaIN3a
. |KOMITBIOTEPHOTO pe3yJbTaToB
npogeccuonanvbHoll
MPOTrPaMMHOTO UCCIeOBaHUS
desamenbHOCU
obecreueHus
BJIAJJIETD:
YMEThb: - TeopeTHdeckuMHu | - KoHTpobHbIE
OIIK-2. Cnocoben P p
HOIIK-2.2. - OCYILECTBIIAATE | 3HAHUSAMH B OOJIACTH | BOIPOCH K
HCIIOIb30BATh 3HATD:
Hcnonvzyem IpoOOIIOATOTOBKY, METOJIOB XHMHUYECKOTO | OTYeTaM I0
MaTeMaTH4ecKue, - OCHOBBI METO/I0B
Qusuueckue memooul BBINOJHATh " ¢u3uKO- | 1a60PaTOPHBIM Bompocs! k 3auery
(uznveckne, pU3NKO- XUMHYECKOTO # (pH3HKO-
071 peutenus 3a0ay HCCIICIOBAHUS B| XMMHYECKOTO aHaim3a | paboram (30 mt)
XHMHUYECKHE, . |XHMHYECKOTO aHaJM3a
npogeccuonanvbHoll COOTBETCTBHHU CO| BEWIECTB, HaBBIKAMH | - 3aJaHus K Bompocs! k 5k3ameny
XMMHUUYECKHE METOIbI BEILIECTB
desamenbHOCU CTaHapTHBIMU paboThI Ha | NUCHbMEHHBIM (30 1)
JUISL peLlIeHus 38124
. METOUKAMU aHAJMTHYECKOM KOHTPOJIbHBIM
npodeccnoHaTLHOMI
JIeATEIILHOCTH obopyoBaHuK paboTam 1o
BJAIETD: azJzenam
YMETh: A pasi
BBIOWpATh METOMBI| _ TCOPCTHHACCKHMHU
HOIIK-2.3. P MU sHannsmu B o6nmactu
3HATD: nccienoBaHus oOpasna
Hcnonvzyem pusuxo- METOJI0B XMMHUYECKOTO
- OCHOBBl  METO/IOB |B 3aBUCHMOCTH OT €TrO
Xumuyeckue mMemoobvl u ¢dusmKo-
XMMHYECKOTO M (PU3MKO- |arperaTHoOro
0/ peutenus 3a0ay XMMUYECKOTO aHalu3a
. | XMHMHYECKOTO  aHalW3a |COCTOSHHUS,
npogheccuonanbHoll BEIECTB,  HaBBIKAMH
BEILIECTB COZIepKaHUs
oesamenbHOCmu paboTsl Ha
AQHAIIM3UPYEMOTO
aQHAJIMTHYECKOM

BEIECTBA U JIp.

000pyIOBaHHH




Koa n OueHo4YHbIE CPEACTBA
KO}] u HaAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3ybTaThbl 00yYeHHUS 110 TUCHUILIMHE Texymero IIpome:kyTOoUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTrecralnmumn
KOMIICTCHIIMHU
BJIAJETD:
YMETb: A
BEIGHpATh  METOmBI| o opC HCCKIMI
HOIIK-2.4. P ML sHamuaMu B o6nacTH
3HATD: UCCIIeIOBaHUs 0Opasia
Hcnonvzyem METOJIOB XUMHYECKOTO
- OCHOBBI METOJIOB |B 3aBUCUMOCTH OT €ro
Xumuyeckue memoosvl u ¢uznko-
XUMHYECKOTO M (DU3UKO- | arperaTHoro
0714 peutenus 3a0ay XMMHYECKOTO aHaIH3a
. |XMMHYECKOro aHaJIM3a | COCTOSIHUS,
npogeccuonanvbHoil BEILIECTB, HABBIKAMHU
BEILIECTB COZIepIKaHUs
oesamenbHOCU paboTHI Ha
AQHAITM3HPYEMOT0
AQHAINTHYECKOM
BEILECTBA U JIP.
000pyIOBaHUH
OITK-4. Cnocoben
obecrieuynBaTh
NPOBEJICHUE
TEXHOJIOTUYECKOT0
3HATbD: BJIALETD:
nporecca,
- OCHOBHBIC  IOHSTHS, - METOJlaMH
UCIIOIb30BaTh
HOIIK-4.2. CBSA3aHHbIE CO CPEICTBAMU IIPOBEJICHUS - KontpomnsHsie
TEXHUUYECKUE o YMETb:
Hcnonvzyem U3MEpeHuil; ¢bu3nueckux BOIIPOCHI K
cpenacTBa At - UCIIOJIb30BaTh .
mexnHuuecKue - OCHOBHBIE (HU3HUYECKHE M3MepeHuil; oT4yeram 1o
KOHTPOJIS TEXHUYECKUE CPEJCTBA
cpeocmea s BEJINYNHBI " ux - 11ab0paTOPHBIM
napameTpoB JUIst KOHTPOJIS
KOHMPOIs. MPOU3BOJIHEIE; 9KCIIEPUMEHTAJILHBIMU | paboTam
TEXHOJIOTUYECKOT0 napaMeTpoB
. napamempos - Ccroco0bl  BBIPAKCHUS METOJIaMH - 3aaHus K
nporecca, CBOHCTB N TEXHOJIOTHYECKOTO
N MexXHoN02UYecKo20 | KOHIIEHTPaIuii U COCTaBOB . oTpeieIeHUs ITICEMEHHBIM
CBIPbSI M TOTOBOM . Tporecca, CBOWCTB
npoyecca, céolicmé | (a3, OCHOBHBIE METOJIBI . | puznueckux U | KOHTPOJIBHBIM
MPOJYKILIUH, . CBIpDbSl M  TOTOBOM
CbIPLA U 20MOBOT AHAJIM30B: BECOBBIC, (GM3UKO-XMMHUYECKHX | paboTam 110
OCYIIECTBIISITH TIPOTYKIIUH .
npooyKyuu ONTHYECKUE, CBOHCTB  CBHIpbsI M | pazuenam
MU3MEHEHHE
ANEKTPOXUMHUYECKHE, MPOJIyKTOB ero
napameTpoB
(hM3UKO-XUMHYECKHE nepepadoTKu
TEXHOJIOTHYECKOTO

npoiiecca npu
W3MEHEHUHU CBOMCTB
CBIPbS




Kon n OueHovHbIe CpeACTBA
KO)I u HaAaNUMCHOBaHUEC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3ybTaThbl 00yYeHHUS 110 TUCHUILIMHE Texymero IIpome:kyTOoUHOM
KOMIIETCHIIMHN JOCTHKCHUSA KOHTPOJIA arTreCcranmmu
KOMIICTCHIIMHU
HOIIK-5.1. Cnocoben
ocywecmensame
IKCHEPUMEHMATbHBIE
uccnedo8anus u - Kontporbrie
YMETb: BOIIPOCHI K
UCNBIMAHUSA O BJAJIETD:
. 3HATD: - moaduparb METOMbI OTYeTam 1o
3a0aHHolU Memoouxe, - TEOPETUUECKUMHU
- mpaBwia pabOThl B |HUCCICIOBaHUS 71a00paTOPHBIM
nposooums 3HaHUSIMH B 00JacTH
n1a00paToOpUU B LIEJIOM | C |00pa3IOB M BEIICCTB B pabotam
Habmodenus u XMUMUYECKOTO aHalu3a
OIIK-5. Crocoben aHAJTATHYCCKUM 3aBHCUMOCTH oT - 3amanud K
UMepeHusi ¢ yuemom u ¢busmko-
OCYIIECTBIIATH . 00opynoBaHuEM 1 | Ki1acca, YUCTOTEI, MHUCbMEHHBIM
mpebo8aHUll mexXHUuKU . XUMHYECKHX METOI0B
JKCIEPUMEHTAIIbHbIC MOCYIO, B YaCTHOCTHU ($a30BOTO  COCTOSTHUSA KOHTPOJIbHBIM
bezonacrocmu, HCCIIeIOBaHUS
UCCIIE/IOBAHUS U poOkI | 1p. paboram 1o
obpabamvieams u
UCIIBITAHUS 10 paszenam
. UHmMepnPemuposams
3aJIaHHO# METOJHKE,
IKCHEPUMEHMANbHbIE
MPOBOIUTH
HaOIIOACHUS U dannvie
YMETb:
HU3MEPEHUS C YIETOM U
. - TBJISITH
TpeOoBaHUI TEXHUKU 3HATD: -
IpoOOIOATOTOBKY,
0€30MacHOCTH, - OCHOBBI METOIOB - Kontpombhbie
obOpabaTbeIBaTh U KOJIMYECTBEHHOT O BITOHAT, - aHams B BOIIPOCHI K
COOTBETCTBHHU c| BJAJIETD: P
WHTEPIIPETUPOBATH HOIIK-5.2. [Iposooum |onpeneneHus  BEIIECTB, N OTYeTam 1o
BBIOpaHHOM - TEOPETHYECKUMH
SKCIICPUMCHTAIBHEIC HeobxoouMmble NPUHIUIBL, JeXKalue B . 11a60paTOPHBIM
METOJIMKOM; paboTaTh C | 3HAHUAMH B 00JIACTH
JIAaHHBIE HabmoOeHUss u OCHOBE XHMHYECKUX U paboram
XUMHYCCKUMU XAMHUYECKOTO aHalu3a
usmepenust ¢ yuemom | QU3MKO-XMMUYECKUX N - 3amaHus K
N peakTHBaMHu, TOCYIOW | U ¢usuko-
mpeb06anull mexHuKy |METOJIOB aHam3a, MTUCHMEHHBIM
u 000pyIOBaHUEM, | XHMUYECKHX METOJIOB
bezonacnocmu 0COOEHHOCTH KOHTPOJIbHBIM
HEOOXONUMBIMU IS | MICCJICIOBAHUS
WCTIONB30BAaHUSI  METOJIOB pabotam o
BBITIOJTHEHHUSI
JUIS  aHAJIM3a Pa3IUYHBIX paszenam
XHUMHYECKOTO u
00BEKTOB UCCIIEIOBAHUS
(PU3NKO-XIMHYIECKOTO
HCCIICAOBAHUS
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Koa n OueHo4YHbIE CPEACTBA
KO)] u HaAaNUMCHOBaHUEC
HanMeHOBaHUe HHIMKATOpA Ili1anupyemMble pe3yJibTaThbl 00yYeHHUSs 10 JUCHUILIIHHE Texymero IIpome:kyTOoUHOM
KOMIIETCHIIMHN JOCTHKCHUSA KOHTPOJIA arTreCcranmmu
KOMIICTCHIIMHU
YMEThb:
- o0pabaTrIBaTh
PE3yIbTaThI
uccinenoanus, B ToM| BJIAJIETD:
- KontpomnsHsie
yucie ¢ TOMOIINBIO | - TEOPETHYECKUMH
CIICHHUAaJIN3UPOBAHHOTO 3HAaHUSAMHU B OGJ]aCTI/I BOIPOCKH K
HOIIR-5.3. KOMITEIOTEPHOTO 06paboTKH OTACTAM TIO
Obpabamvisaem u 3HATD: P p 71a00paTOPHBIM
OpOrpPaMMHOTO pe3yJIbTaTOB aHAIN3a,
uHmepnpemupyem - Meroabl 00OpaboOTKH | paboram
obecrieueHwsl, HaBBIKAMU Pa0OTHI C
nonyueHHvle MPE/ICTABICHUS - 3aganus K
oopmitsaTh AHATMTUYECKUM
IKCNEPUMEHMANbHbIE | PE3YIIBTATOB aHAHM3a MHUCbMEHHBIM
danmble pe3yibTaThl aHaiu3a B| 000pYyJIOBaHHEM " KOHTPOBHBIM
COOTBETCTBHHU c| mpaBunamu paboTBl C
o paboram 1o
YCTAaHOBJICHHBIMHU TEXHUYECKOM
. paszenam
MPaBUIIAMH, JIOKyMEHTAIHEH.
UHTEPIPETUPOBATH
IMOJTYYCHHBIC
pE3YIbTaThI
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4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast Tpyao&éMKOCTh AUCHUILINHBI cocTaBisieT 10 3audernpix emuaun, 360 dwacos,
pacripeielieHie 4acoB 110 BUAaM padOT CeMecTpaM MpeCTaBICHO B Ta0IuIe 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTh B yac
Bua y4eOHoii padboThI Bcero B T.4Y. [10 ceMecTpam
4acoB 2 cem | 3 ceMm

C UCIIOJIb30BAHUEM DJICMCHTOB

®opmaT u3yyeHus AMCHUTLIMHBI
AJIEKTPOHHOTO O0yUYCHHS

O01mast TPyI0EMKOCTD JUCIUILTAHBI TI0 y4eOHOMY 360 144 216
TUIaHy

1. KourakrHas padora: 142 53 89
1.1. AyauTopHas paGoTa, B TOM YHucJe: 136 51 85
3aHATHUS JeKIMOHHOTO THHa (JI) 51 17 34
3aHsATUs ceMuHapckoro tuna (I13-cemunapsl,

MPAKTUYECKHE 3aHATHUS U )

naboparopusie paboTsl (JIP) 85 34 51
1.2. BHeayauTopHasi, B TOM YHcJje 6 2 4
KypcoBas pabota (mpoekt) (KP/KII) (koncynbTamus,

3aInTa)

TEKYLIHI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIMUIIIIMHE 4 2 2
KOHTaKTHasi paboTa Ha IPOMEXYTOYHOM KOHTPOJIE 9 5
(KPA)

2. CamocTrosiTesabHas padora (CPC) 164 91 73
pedepat/scce (MOAroTOBKA)

pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHas paboTa

kypcoBas pabota/mpoekt (KP/KII) (moaroroska)

CaMOCTOATCIIbHOC U3YYCHUEC PA3/JICIIOB, CaMOIIOJATOTOBKA

(npopa60T1<a 1 MOBTOPCHUEC JICKIMOHHOTO E4aTepnana u 164 91 73
Martepuajia y‘l€6HI/IKOB n yqeﬁHLIX HOCO6I/II/I, IIOAroToBKa K

J'Ia60paT0pHLIM 1 MIPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYM U T.H.)

IloaroroBka K sk3amMeHy (KOHTPOJIb) 54 54
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CMpyKmypupo6anHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas

(KOHTpOJINpYyeMbIe) TR - HaumenoBanue Peanuzanus HaumenoBanue

pe3yJIbTaThl % E o HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOro0

OCBOEHMS: H 9 20| & D) s &g p— AKTHBHBIX H IIpakTHYecKOi DJ1eKTPOHHOI 0
HMEHOBaHHU B, TEM s a
kox YK; OIIK; IIK AHMCHOBAMHHE pasiciion, Te 5 | &= § 5 E E o HA HHTEPAKTHBHBIX MOATOTOBKH Kypca
-~ 1<) ; -~
W HHANKATOPBI = 5 A E E § & (93 o0pa3oBaTelJbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
= S .12
JI0CTHKEHUSA 2 §§ = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i B |8 é‘ 8| O =
=
2 CEMECTP
OIK-2: Pasznen 1 TlonaTue 06 aHAIMTUYIECKOH XUMUH. METOIbl KAYECTBEHHOTO U KOJMYECTBEHHOTO aHAIN3a
NOIIK-2.1
NOIK-2.2 Tema 1.1. OcHOBHBIE IOHATHS NeKIMA-00BACHEHHE C
' aHanuTHyeckoil xumun. CoBpeMeHHOe MOATOTOBKA K€ JICKITAM Y9aCTHYHBIM
HNOIIK-2.3 ) 2 2 [1.1] ctp. 24-124, [1.3] 6
MPUBJIICUCHUEM (DOPMBI

VOIIK-2.4 COCTOSIHHE U H?pCHeKTI/IBH pa3BUTHS crp. 6-53 p p
OIIK-4 AHATTUTUYCCKOU XUMUH JICKYCCHH, Gece/ip!
NOIIK-4.2
OIK-5 CamocrosiTe1bHasi paboTa mo ’
MOTK-5.1 ocBoenmio 1 pazgena
NOIIK-5.2
UOIIK-5.3 Hroro no 1 pazneny 2 4
OIIK-2: Pa3znes 2 KauecTBeHHBIN aHAMN3
HOIIK-2.1 Tema 2.1. OcHOBBI CEPOBOAOPOAHOTO 1 ) TOArOTOBKA K JIEKIUAM
HOIIK-2.2 METO/Ia aHaJH3a [1.3] ctp. 288-299
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yJbTaThl = e HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
= 9 .
OCBOEHMHSI: HanMeHOBARNE PA3ICTOR, TeM ) 2 > E D) E E g I AKTHBHBIX H IpakTryeckoi OJ1eKTPOHHOr0
ko1 YK; OIIK; IIK . i = E‘ 127|855 G‘ A HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI E = E E E § E 6 06pa3OBaTeJ'll>li[;>lX (pr}loeMKolcaTL B (prnoeMK(;le, B
=3 .
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
5 = < o &S| O &
KOMIIeTeH it = =
- IIpa €CKOe€ 3a e
HOIIK-2.3 JlaGopaTopHas padora 2.1. PAKTHACCK HATH
- IIOATrOTOBKA K 3aHATHIO C YaCTUYHBIM
NOIIK-2.4 XapaKkTepHble peaKLIM1 Ha KATUOHBI U 2 2
- [3.1] MPUBJICYCHUEM (HOPMBI
OIIK-4 AHUOHBI
UOIIK-4.2 IICKyccuH, Oecenbl
OIIK-5 JlaboparopHnas pagora 2.2. J/IpoOHbIii 5 ) [OArOTOBKA K 3aHATHIO
MOIK-5.1 aHaJIU3 KaTUOHOB TPEThEU IPYIIIIbL [3.1]
MOIK-5.2 JlaGopaTopHuas padora 2.3. AHanu3 ) ) HOArOTOBKA K 3aHATHIO
MOIIK-5.3 cyxoil cMecu [3.1]
Tema 2.2. AHau3 NPUPOAHBIX U 1 9 MOArOTOBKA K JIEKI[UAM
TEXHUYECKUX BEIIECTB U UX CMEcen [1.1] cTp. 288-297
BBITTIOJIHCHHEC
CamocrosiTesibHasi padora no
nomamrHux KP
OCBOEHMIO 2 pa3jaena: 6
(110 BEIGOPY
AOMALIHASA KOHTPOJIbHas padoTa npernogasarens) [3.3]
HToro no 2 pazneny 2 6 16
Pa3nen 3 3HaueHre XUMUYECKOTO PAaBHOBECHS B aHATUTUYECKON XUMUU
Tema 3.1. 3aK0H JEUCTBYIONUX Macc U 5 2 MTOITOTOBKA K JIEKITHUSIM
OITK-2: €ro 3HaY€HHE B aHATUTHUYECKON XUMUU [1.3] cTp. 68-82
HNOTIK-2.1 Tema 3.2. Teopust CHIBHBIX JIeKUUsI-00BSICHEHHE C
IMOATOTOBKA K JICKIITUAM
NOIIK-2.2 AIIEKTPOINTOB. AKTHBHOCTB A 1 1aCTHIHBIM
1 2 [1.1] ctp. 130-147, npUBIeYeHHEM (HOPMBI
HUOIIK-2.3 3NEKTPOIHUTOB, KO3(PPHUIIUEHTHI [1.3 54.67
3] etp. JMcKyccuu, Gecebl
HOTIK-2.4 AKTHBHOCTH M MOHHAsI CHUJIa pacTBOpa
OIIK-4 CamocrosiTeabHasi padoTa no BHHOHHeHHEP
JOMaNIHUX
HOIIK-4.2 OCBOEHHIO 3 pa3jena: 6
OIIK-5 6 [3.3] o BBIGOPY
JAOMAIIHAS KOHTPOJbHas padoTa nperioasareis)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
: 2 & 5o = AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
OCBOEHUS:
Haumenopanue pa3aesioB, TeM g |28|EREXT Bux CPC
koa YK; OIIK; ITK 5 27|87 850 MHTEPAKTHBHBIX MOATOTOBKH Kypca
o o ; -~
M HHIHKATOPBI E 8 L E E § £ 6 06p33OBaTeJIL]i[;,]X (prJloeMlcolcaTL B (prnoeMK(;sz B
= ”
IOCTHKEHHUS % é" § § E § S =~ TEXHOJIOT Ui gacax) gacax)
N 280
KOMIIeTeHI Ui = l% &lES
HOIIK-5.1
HOIIK-5.2 Hroro no 3 pazneny 3 10
HOIIK-5.3
Pa3gen 4 PacyeTbl XHMHYeCKHX PABHOBeCHIi
JIEKIUSI-00BSICHEHNE C
Tema 4.1. PaBHOBecHe B pacTBOpax 1 2 MOJrOTOBKA K JIEKLUAM YaCTUYHBIM
KHUCJIOT U OCHOBaHH I [1.3] crp. 68-82 MIPUBJICYCHUEM (HOPMEI
JUCKYCCUH, GCCGZ[BI
OIIK-2: JEKIUS-00BSICHEHNE C
NOIIK-2.1 Tema 4.2. PaBHOBecue B pacTBOpax 1 ) HOJTOTOBKA K JIEKIMAM 9aCTHYHBIM
MOIK-2.2 conen [1.3] cp. 84-108 NpUBJIEYEHHEM (POPMBI
' JOUCKYCCHH, 6€CC,HI>I
HOIIK-2.3
HOMK-2.4 Tema 4.3. Homorpammsr 3Hauenuii pH, 1 ) [IOATOTOBKA K JICKIIASIM
OIK-4 ' CTENEeHEeN TUCCOIMAIMU U TUAPOIHN3a [1.3] cp. 84-108
JIeKHI/I}I'O6’I>SICH€HI/IC C
MOIIK-4.2 Tema 4.4. PaBHoecue B OyhepHbIX L OToREe e HacTHHbIM
OIIK-5 1 2 [1.1] ctp. 156-161, [1.3]
pacTBOpax ctp. 84-108, 135-141 TIpUBIICYEHUEM (HOPMEI
HOIIK-5.1 - 94109, 199- 6
JAUCKYCCHUH, OECEIbI
HOIIK-5.2 Tema 4.5. PaBHOBECHE B T€TEPOTEHHBIX 1 ’ MOATOTOBKA K JICKIIUSIM
HOIIK-5.3 CHUCTEMAX [11] CTp. 210-231
CamocTosTe bHAs padoTa no Bbmonﬂe“”}e@
OMAaIIHuX
OCBOEHHIO 4 pa3fiena: 6 A
(110 BEIOOPY
AOMAIIHAS KOHTPoJIbHasi padoTa npenoasarens) [3.3]
Hroro no 4 pasneny 5 16
OIIK-2: Pazgen S CymHOCTh THTPUMETPUYECKOTO aHATIN3a
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI ) =E HCIO0JIb3yEeMBIX B paMKax 5 pa3pab6oTanHoro
OCBOEHUS: HauvenoBamme paszeios, Tem ) E > E D) E E ?1 Bun CEC AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK = s 187|850 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHANKATOPBI = g E E E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g §§ = = § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIHii = l% 2 é‘ 0O =
HNOIIK-2.1 Tema 5.1. CymrHOCTB 1 2 MOATOTOBKA K JIEKIUSIM
HOIIK-2.2 TUTPUMETPUYECKUX METOJIOB aHAIN3a [1.1] cTp. 125-210
HOIIK-2.3 JIEKIHA-00BACHEHHE C
HOIIK-2.4 Tema 5.2. Metposnoruueckast 06padoTka 1 ’ [OArOTOBKA K JIEKLHSIM 4aCTHYHBIM
OIIK-4 pe3yIbTaToOB [1.1] cTp. 125-210 MIPUBJICYCHUEM (HOPMBI
HOIIK-4.2 IICKyccuH, Oecenbl
OIIK-5 CamocrosTebHasi padoTa no BBITOHCHHE
HOIIK-5.1 O0CBOEHMIO 5 pa3aena: 6 ?ﬁrz:;g:;pr
HOIIK-5.2 JAOMAIIHAS KOHTPOJbHAas padoTa npernoasarens) [3.3]
HOIIK-5.3 Hroro mo 5 pasueny 2 10
Pa3gen 6 MeTopl THTPIMETPUYIECKOTO aHATIHM3a
OHK-Z: IOJArOTOBKA K JICKIIUAM
MOMK-2.1 Tema 6.1. KucnotHo-ocHOBHOE 05 » [1.1] ctp. 125-147,[1.3]
’ TUTPOBAHUE ctp. 110-141, [1.4] cTp.
NOIIK-2.2 68-136
[IpuroroBneHne pacTBOPOB K METOLY 3 2
OIIK-4 . [3.5] HpHBJIeYeHHEM (OPMBI
MNOIIK-4.2 HEHTpaH3atnt JIMCKYCCHH, Bece bl
OIIK-5 JlaGopaTopHas padora 6.2. Ananus 3 ) TIO/IFOTOBKA K 3aHATHIO
NOTIK-5.1 CMECH I'MAPOKCH/IA ¥ KapOOoHaTa HATPUs [3.5]
MOIIK-5.2 TTOATOTOBKA K JICKIIASIM
UOIIK-5.3 Tema 6.2. OKuCTUTETHHO- L 9 [1.1] cTp. 166-190, [1.3]
BOCCTaHOBUTEJIbHOE TUTPOBAHUE ctp. 146-176, [1.4] ctp.
134-208
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
Gora ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abor
P % g HCIIOJIb3yeMBIX B paMKax pa3pab6oTanHoro
= 9 .
2 SO RERoRS AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
9 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 25| 8% 850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- o ~'\ -~
= g2 £ = § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= e el B ;‘ = o 12 13 14
2108 SE 29 TEXHOJIOTHil Jacax) yacax)
R o &S| O &
= = =
JlaGopaTopHuas padora 6.3.
IlepmanranaToMeTpudeckoe 6 ) HOJrOTOBKA K 3aHATHUIO
omnpenenIeHue Kene3a B conu Mopa u [3.5]
6uxpomara
JlaGopaTopHuas padora 6.4.
IIOJAr0OTOBKA K 3aHATHIO
XpoMaTOMETPHUIECKOE OTIPEICIICHIE 4 2 [3.5]
JKerne3a B cod Mopa '
IIOArOTOBKA K JICKIIUSAM
1.1] ctp. 190-210, [1.3
Tema 6.3. KommuiekcoHoMeTpust 0,5 2 [1.1] etp [13]
ctp. 179-219, [1.4] cTp.
209-244
JlaGopaTopHuas padora 6.5.
KommexkconomeTpuyeckoe 6 » MOJITOTOBKA K 3aHATHUIO
omnpejiesieHUe COJTM MeI U obeit [3.5]
JKECTKOCTH
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo
nomamHux KP
OCBOEHHIO 6 pa3nena: 6
(110 BEIOOPY
JAOMAIIHAS KOHTPOJIbHAsSI padoTa mperonaparens) [3.2]
Hroro no 6 pa3neny 2 22 22
Paszpen 7 ['paBuMeTpryuecKkuil aHaIu3
IIOAT0TOBKA K JICKIITUAM
Tema 7.1 ['paBumMeTpus 0,5 1 [1.1] ctp. 298-340, [1.4]
cTp. 38-45
IIOArOTOBKA K JICKIUAM
Tema 7.2. Ctaguu rpaBUMETPUUYECKOTO
AU TP P 05 4 | [1.1]crp. 298-340, [1.4]
anaimsa ctp. 46-66

17




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTPOJIHpyeEMBbIE) e ® HaumeHnoBaHnue Peanmzanus HaumeHnoBaHnue
pe3yabTaThI % E o HCIIOJIb3yeMBIX B paMKax pa3pab6oTanHoro
OCBOCHHUS: o 2 go| 588 AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM s 28 2| ER7 Bun CPC
rxox YK; OIIK; K > 5 Z = 37| 8k G“ A HHTEPAKTHBHBIX TOATOTOBKH Kypca
- o ~'\ -~
H HHIHKATOPBI E s 2 E E § £ 6 06p33OBaTeJII>lil;>IX (TpyaoeMKocTh B | (TPYI0eMKOCTh B
) N
JTOCTUKEHUSI 2 é"% 2 E| 3 < = TEXHOJIOT Wil Jacax) Jacax)
KOMIIeTeH M = S al S5 0 &
= =
JlaGopaTopHuas padora 7.1.
IIOAr0OTOBKA K 3aHATHIO
I'paBuMeTpHUEecKOe OnpeneaeHue CoJu 6 2 [35]
Kene3a U KabIus '
CamocrosiTejibHasi padora no BPITIOTHCEHHC
nomamrHux KP
OCBOEHHIO 7 pa3jeJia: 6
(110 BEIGOPY
JTOMAIIHAST KOHTPOJIbHasi padoTa npenonasatens) [3.3]
Hroro mo 7 pa3uery 1 6 13
HUTOI'O no aucuuniinHe 3a 2 cemecTp 17 | 34 91
3 CEMECTP
OITK-2 Pa3znen 8 OOmmas xapakrepucTrka GU3NKO-XMMHUYECKHX METOIOB U (PU3NUECKHX (MHCTPYMEHTAIbHBIX) METO/IOB aHAIN3a
I1K-2:
JIEKIUSI-00BSICHEHNE C
HOIIK-2.1 Tema 8.1. Kinaccuduxanus ¢pusuko- T — R
- XUMHYECKIX METOJIOB aHaM3a. Mx 2 1
HOIIK-2.2 XapaKTCPHCTHKA . [1.2] cp. 12-27 TIpHUBJIEYCHUEM (HOPMBI
HNOIIK-2.3 JIMCKYCCHH, Becebl
HNOIIK-2.4 TIEKITUSA-00BSICHEHHUE C
OIK-4 Tema 8.2. Kitacchuukansin Gusnaeckux HOATOTOBKA K JIEKIIAAM YACTHYHBIM
(MHCTPYMEHTAJIbHBIX) METOJIOB aHAJIN3a. 2 1
- 1.2] ctp. 12-27 TpuBJIedeHHEM (HOPMBI
MOIIK-4.2 Ux xapakTepucTHKa [1.2] erp P dop
OIIK-5 TICKyCcHH, Oecenbl
HOIIK-5.1 CamocrosTebLHas padora 1o
HOIIK-5.2 OCBOEHHIO 8 pa3nena: 2
HOIIK-5.3 JAOMAIIHSAS KOHTPOJIbHAas padoTa
Hroro no 8 pazneny 4 4
OIIK-2: Paznen 9 OnTuueckue METOIbI aHAIU3a
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

NOIIK-2.1
HOIIK-2.2
HOIIK-2.3
NOIIK-2.4
OIIK-4

NOIIK-4.2
OIIK-5

HOIIK-5.1
NOIIK-5.2
NOIIK-5.3

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P S HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 25| 8% 850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
= g E E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2ol B ;‘ g o 12 13 14
2108 SE 29 TEXHOJIOTHil Jacax) yacax)
= |E&| 58|05
IIOArOTOBKA K JICKIIUAM
Tema 9.1. ®oTomerpus 3 2 [1.2] cTp. 84-129, [1.3]
cTp. 520-523
JlaGopaTopuas padora 9.1.
IIOAr0OTOBKA K 3aHATHIO
DOTOKOIOPUMETPHUIECKOE OTIPEICIICHUE 2 2 [3.6]
COJICH HUKEISI, MEU U JKeJe3a '
JlaGopaTopHuas padora 9.2.
o IIOJArOTOBKA K 3aHATHIO
DOTOMETPUUECKOE TUTPOBAHUE COJIEH 2 2
P p [3.6]
MEIu '
JlaGopaTopHuas padora 9.3.
o MOJATOTOBKA K 3aHSATHIO
doToMeTpuIecKoe THTPOBAHUE COJIEH 2 2 [3.6]
Meau '
JlaGopaTopHuas padora 9.4.
CnexTpooToMeTpriIecKoe 4 4 TO/ITOTOBKA K 3aHSATHIO
OIIPEJIEIICHUE JKETIE3a B IPUCYTCBUU [3.6]
HUKEJS
Tema 9.2. DMHUCCHOHHBIHN CHIEKTPaIbHBIN 2 2 TMOArOTOBKA K JIEKLHUAM
aHaIH3 [1.3] ctp. 518-520
JlaGopaTopHas padota 9.5. Ipakriieckoe 3aHsTHE
KauecTBeHHBIN aHAIUS. 7 4 IIOATOTOBKA K 3aHATHIO C YaCTUYHBIM
KonnuecTBeHHBIN aHAIN3 METOJIOM TPEX [3.6] MPUBJICYEHUEM (HOPMEI
5TaJIOHOB JMCKYCCHH, OeceIpl
JIEKLIUSI-00BSICHEHHE C
IIOAT0TOBKA K JICKIIUAM
HYaCTUYHBIM
Tema 9.3. ®nyopumerpust 2 2 [1.2] crp. 131-145, [1.3]
IpUBIeYeHUEM (HOPMBbI
cTp. 586-591
JUCKYyCCUH, 6ecem,1
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E, HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f u|l 2ol 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xo YK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E é Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é 2 E § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
IIOArOTOBKA K JICKIIUAM HeKHI/Iﬂ'O6T>$ICHeHI/Ie ¢
Tema 9.4. AToMHO-a1cOpOLMOHHBIN 2 2 [1.2] ctp. 29-82, [1.3] JaCTHIHBIM
a”anus3 c1p. 586-591 HpUBJIeYEHHEM (HOPMEI
IICKyccuH, Oecenbl
CamocrosiTesibHasi padora no ,];[ZI;;)EI}II-IZ{XH;P
O0CBOEHMIO 9 pazjena: 4 [3.8] (110 BEIGOPY
JAOMAIIHAS KOHTPOJbHAas padoTa nperioasaress)
Hroro no 9 pazneny 9 17 26
Paznea 10 DiekTpoXuMUYECKHE METOAbI aHATU3a
IIOArOTOBKA K JICKIIUSAM
Tema 10.1. TToTeHmmomeTpus 2,5 2 [2.1] ctp. 271-283, [1.2]
OIIK-2: crp. 146-182
I/IOHK_Z]_ TIPAKTUYECKOC 3aHATHUE
I/IOHK'ZZ gigggszgg::;nz:gggea’1‘1]/?’1.‘;0]33_]-[]/16 6 4 IIOJArOTOBKA K 3aHATHIO C YaCTUYHBIM
NOIIK-2.3 (hochopHOH KHCITOTHI [3.7] MpUBIICHCHHEM (pOpMEI
JICKyccuu, 6ecenpl
VIOTIK-2.4 JladopaTopnasi pa6ora 10.2 odpopwicHue ordera JIP
OIIK-4 IToTeHIIMOMETPUYECKOE TUTPOBAHKE 6 4 3 7; KOJUIOKBHYM
HOIIK-4.2 COJIeH IIMHKA, ATIOMHUHHSA WIH JKelie3a :
OIIK-5 TIEKIUSA-00BSICHEHHUE C
UOIIK-5.1 Tema 10.2. KomtyKkromeTpis 25 2 MOArOTOBKA K JIEKIUAM YaCTHYHBIM
HOIIK-5.2 ! [1.2] ctp. 183-202 npUBIeYeHHEM (HOPMBI
I/IOHK'53 JUCKYyCCUH, 6CC8I[I)I
JlabopaTopHnas padora 10.3.
KonaykroMerpruieckoe THTPOBaHHE 6 4 HOJrOTOBKA K 3aHATHIO
TPEXKOMIIOHEHTHOM CMECH KHUCIIOT U [3.7]
coneit
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpOJIMpYyeMbIe) e z 2 HaumeHnoBanue Peanu3zanus HaunmenoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOCHUS: o ":f u|l 2ol 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI E: E é z E § & ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g §§ c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
IOATrOTOBKA K JICKIIUAM
Tema 10.3. BonsTamnepomerpust 2,5 2 [2.1] ctp. 283-290, [1.2]
cTp. 203-221
IPAKTHYCCKOC 3aHATUC
ﬂaﬁopaTOpHaﬂ paﬁOTa 10.4. IIOJArOTOBKA K 3aHATHIO P C YaCTHYHBIM
Bonsramnepomerpuieckoe onpenesieHne 6 2 3.7] HpHBIEHCHIEM (OpMbI
xKeres3a B con Mopa [ P P
IICKyccuH, Oecenbl
JlaGopaTopHuas padora 10.5. HOAFOTOBKA K 3AHATHIO
AMIiepoMeTpuuecKoe TUTPOBAHKE COJICH 4 2 [3.7] KOJUIOKBUYM
IIUHKA U MEJIU
JIEKIUsI-00BSICHEHNE C
IOATOTOBKA K JICKIIUAM YaCTUYHBIM
Tema 10.4. Kysonomerpus 2 2 [1.3] ctp. 592-593 HpHBJICYCHHEM (OPMBI
JUCKYCCUH, GQCGZ[BI
CamocrosTeabHast padoTa no BBITOHCHHE
ocoenuio 10 pazgena: 4 ?; :;I]a [(LIIII:)H;E};
AOMANIHSSI KOHTPOJIbHasl padora np'enoﬂaBaTenf)y
Hroro no 10 pazneny 95 | 28 26
OIIK-2: Pazgen 11 [Ipyrue MeToas! aHamm3a
MOIIK-2.1 TOIrOTOBKA K JIEKIIUSM ACKUHA-0OBACHERHRE C
HOIIK-2.2 Tema 11.1. XpomaTorpaduueckue 25 5 [1.2] c1p. 222-269, [2.1] YaCTHYHBIM
MOIK-2.3 METObI aHAJIN3a ' ctp. 292-325 anBﬂequHeI\é (hopmbI
I/IOHK-24 JAUCKYCCHUH, OECEIbI
OIIK-4 Tema 11.2. Macc-cieKTpoCKONMYECKU i 2 2 1[110 HZEOCTT(;B;Z;;;;H{I;E
HOITIK-4.2 METO/]| aHaJIU3a crp. 326-354
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Bunel yueonoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIMpYyeMbIe) aBora ® HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThI s % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHHS: o |2 L]l 2|l 5E8 AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
HaumenoBanue pa3aesioB, TeM < é R| g S| = ;E @ Buxg CPC
koa YK; OIIK; ITK 5 27|87 850 MHTEPAKTHBHBIX MOATOTOBKH Kypca
H HHIHKATOPBI = E E £ = § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= o = ©
JAOCTHKEHUST 2 é" L§ 2 E| 3 l§ TeXHOOr il Jacax) Jacax)
KOMIIeTeHIU i B |8 &80 =
= =
OIIK-5 T 113.p [IOATOTOBKA K JIEKLUIM
MOIK-5.1 ema 11.3. Pagnomerpudeckue MeTo b1 2 2 [1.2] ctp. 270-288, [2.1]
aHanmm3a
HOIIK-5.2 crp. 366-369
HOIIK-5.3 Tema 11.4. SInepHbIii MATHUTHBIN 1 ? HOATOTOBKA K JICKIUSIM
pe30oHaHC [1.2] cTp. 318-329
CamocrosTeabHast padoTa 1o
ocBoeHmio 11 paznena: 2
JAOMANIHSSI KOHTPOJIbHas padoTa
Hroro no 11 pazgeny 7,5 10
OIIK-2: Pa3gen 12 MeTozp! pa3aencHus U KOHICHTPHPOBAHUS
HOIIK-2.1 Tema 12.1. MeTomb! pa3fencHus U 5 1 MOJrOTOBKA K JIEKIIUSAM
HOIIK-2.2 KOHIIEHTPUPOBaHHUS [1.3] cTp. 233-262
HOIIK-2.3 JlaGopaTopHuas padora 12.1.
NOIK-2.4 HonHooOMeHHO-(poTOMETpHUECKOE 6 4 2 IOATOTOBKA K 3aHATHIO
OIIK-4 omnpenesieHne CMECH cojieil Meau U [3.9]
xKeresa
HOIIK-4.2 BBINOJIHEHHE
OIK-5 CamocrosTenbnas padora no romamx KP
HOIIK-5.1 ocBoeHuIo 12 pazgena: 2 [3.8] (110 BEGOpY
HOIIK-5.2 JAOMANIHSSI KOHTPOJIbHAasl padora nperoasarens)
NOIIK-5.3 Hroro no 12 pazgeny 2 6 5
OITK-2: Paznea 13 Ananutiuyeckuii KOHTPOIIb
o IIOAT0TOBKA K JICKIIUAM
HOIIK-2.1 Tema 13.1. AHaTUTHYECKUIH KOHTPOIIb 2 1
[1.4] ctp. 5-34
NOIIK-2.2
VOIIK-2.3 CamocrosTeabHasi paéoTa no
HOIIK 2'4 ocBoeHMI0 12 pa3iena: 1
' AOMAIIHAS KOHTPOJIbHasl padoTa
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHHA:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

OIIK-4
NOIIK-4.2
OIIK-5
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3

HaumenoBanue pa3aeioB, TEM

Bunel yueonoi padoTsl

KonTakTHas

padora

Jleknum, yac

JlabopaTopHble
padoThl, Yac

IpakTnyeckune

3aHATHSA, YaC

CamocTosiTeJIbHAS

paéoTa cTyJeHTOB

(CPC), uac

Buxg CPC

HaumeHnoBaHnue
HCMO0JIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TEXHOJIOIruHu

Peanuzanus
B paMKax
IIpakTuyeckoit
NOATO0TOBKH
(TpPyA0EMKOCTH B

Jacax)

HaunmenoBanue
pa3padoTaHHOro
DJIEKTPOHHOT' 0
Kypca
(TpPyA0EMKOCTh B

yacax)

Hroro no 12 pasneny

HUTOI'O no gucuun/nHe 3a 3 cemecTp

34

51

73

HUTOI'O no xucuunjaiuae

51

85

164
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymuuii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BHUaM y4eOHOro Ipoliecca: TeCTUPOBaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH

Bonpochl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYSCKUM U J1abopaTopHbiM 3ansatusm [3.1 — 3.13], npencraBieHHbix B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaAHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U OLEHKH YCIIEBA€MOCTH
CTYZIEHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomexyTOYHOM KOHTpOJ€ (PK3aMEH) yCIIEBAEMOCTh CTYIEHTOB OIICHUBAETCS I10
nATHOATITBHON CUCTEME: «OTIINYHOY, «XOpOoLIOoY, «yZIOBIIETBOPUTEIILHO»,
«HEYJOBIETBOPUTEIBHO.
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Tabauya 6 —Kpumepuu oyenusanus pe3yiomama o0yueHus no OUCYUNIUHE U WKANA OUECHUBAHUSA

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAaHUC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnu oneHnBanus pe3yJbTaToOB 00y4eHHs

OICHKHW KOHTPOJISL

OT max peUTHUHrOBOH
OLICHKH KOHTPOJISI

Orenka Ornenka Ornenka OrneHka
«HEY/IOBJIETBOPUTEILHOY» «yIOBJIETBOPUTEIbHOY / «xopomo» / «OTJIHYHOY /
/ «HE 3aUTECHO» «3aYTEHO» «3aYTEHO» «3aYTEHOY»
0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOH

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOH
OILIEHKH KOHTPOJIS

OIIK-2. Ciocoben
UCIIONB30BATh
MaTeMaTHYecKue,
¢usnaeckue, GU3NKO-
XUMHYECKHE,
XHUMHUYECKHE METO/IbI
JUIsl peLLIeHNs 3a1a4
po¢eCCHOHATBHOM
JIeSTeIbHOCTH

HOIIK-2.1. Hcnonvzyem
mamemamuyeckue mMemoovl
0711 peutenus 3a0ay
npogeccuonanvbhou
OdesamenbHoCmMU

He 3naer MeTOIBI 00PaOOTKH
JKCIEPUMEHTAIBHBIX JIAHHBIX,
B TOM YHCJIE C IPUMEHEHUEM
KOMIIBIOTEPHOTO
MIPOrPaMMHOTO 00ECIICUCHHS.
He ymeer 0OpabatbiBaTh

pe3yIbTaThl aHATH3A.

He Bnaseer crmocodamu
00paboTKU M NpeICTaBICHUS
PE3yIbTATOB UCCIICOBAHHUS.

YacTUyHO 3HACT METOIbI
00paboTku
9KCTIEPUMEHTAIBHBIX JaHHBIX,
B TOM YHCJIE€ C IPUMEHCHHUEM
KOMITBIOTEPHOT'O
MIPOrPaMMHOTO O0ecTieueHusl.
YactraHo ymeeT 00pabaThIBaTh
pe3yJbTaThl aHAJIM3A.
Crabo Bnazeer CrIocodbamu
00paboTKU M Npe/ICTaBICHUS
PE3yNIBTaTOB UCCIEOBaHHUS.

Xopomio 3HaeT METOBI
00paboTkn
AKCICPUMEHTAIBHBIX TaHHBIX,
B TOM YHCJIE C IPAMEHCHUEM
KOMITBIOTEPHOTO
MIPOrPaMMHOTO O0ecTieueHusl.
Xopomo ymeer 00pabaThIBaTh
pe3yIbTaThl aHAIN3A.
Xopomio BiajeeT CIIOco0aMu
00paboTKU ¥ NpeICTaBICHUS
pEe3yIBTATOB UCCICIOBAHUS.

OTIMYHO 3HAaeT METO/IbI
00paboTkn
9KCIICPUMEHTAIBHBIX IaHHBIX,
B TOM YHCJIC C IPUMEHEHUEM
KOMITBIOTEPHOTO
MPOTPaMMHOTO 00ECIICUCHUS.
Otnuno ymeer 00padaThIBaTh
Ppe3yNbTaThl aHAJIN3A.
OtnruHo Biajeer crocobamu
00paboTKU 1 NPEICTABICHUS
Pe3yJIbTaTOB HCCIICIOBAHUSL.

HOIIK-2.2. Hcnonvzyem
Qusuyeckue memoovl 05
peutenust 3a0ay
npogeccuonanvbHou
dessmenvHOCmU

He 3H2aeT 0cHOBEI METOIOB
XUMHYIECKOTO U (hPU3HUKO-
XUMHYECKOTO aHaJIH3a
BCIIIECTB.

He ymeer ocymiecTBisTh
MPOOOTIOATOTOBKY,
BBIIIOJIHATH UCCIICIOBAHUA B

COOTBETCTBHH CO
CTaHJAAPTHBIMU METOINKAMU.
He Bnaneer
TEOPETHICCKUMH 3HAHUSIMHU
B 00JIACTH METOJIOB
XUMHYECKOTO U (hU3UKO-
XUMHYECKOTO aHaJIH3a
BEIIIECTB, HABBIKAMH Pa0OTHI
Ha aHAIATHYECKOM
000pyaoBaHUU

YacTuaHO 3HAET OCHOBEI
METOJIOB XHMHYECKOTO 1
(U3UKO-XUMUIECKOTO
aHaJIn3a BEIIECTB.
YactuyHo ymeer
OCYIIECTBIISATH
IpoOOIOATOTOBKY,
BBINOJIHATE UCCIIEIOBAHUS B
COOTBETCTBHH CO
CTaHAapTHBIMU
METOIUKAMHU.
Cnabo BiageeT
TEOPETUUECKUMH 3HAHUSIMHU
B 00J1aCTH METOJIOB
XHUMHUYIECKOTO H (PU3UKO-
XHMHUYECKOTO aHAJIM3a
BEIIIECTB, HABBIKAMH PaOOTHI
Ha aHAJTUTHYECKOM

Xopor1o 3HaeT OCHOBBI
METOJIOB XUMHUYECKOTO U
(U3NKO-XUMHUIECKOTO

aHaJTN3a BEIIEeCTB.
Xopouio ymeer
OCYILECTBIIATh
MpoOOIOATOTOBKY,
BBITIOJIHATE UCCIIEOBAHUS B
COOTBETCTBHUH CO
CTaHIAPTHBIMH
METOIMKAMHU.
Xopouio Biajaeer
TEOPETUYECKUMU 3HAHUSAIMU
B 00JIaCTH METO/IOB
XMMHYECKOT0 U (pr3nko-
XUMHYECKOT0 aHaIHu3a
BEILIECTB, HABBIKAMH PaOOTHI
Ha aHAIUTHYECKOM

000pyI0BaHUH

000pyIOBaHUY.

OT1an4HO 3HAET OCHOBBI
METOJOB XUMUYECKOTO U
(PU3UKO-XMMHIYECKOTO
aHau3a BEIIECTB.
OTiAMYHO yMeeT

OCYILECTBIISATh
IPOOOTIOATOTOBKY,
BBINOJIHATH UCCIIEIOBAHIS B
COOTBETCTBHH CO
CTaHJAPTHBIMH
METOANKAMHU.
OTnu4HO BrajgeeT
TEOPETHYECKUMU 3HAHUAMU
B 00JIaCTH METO/I0B
XMMHUYECKOTO U (pr3nKo-
XMMUYECKOT0 aHAIN3a
BEIIIECTB, HABBIKAMH PaOOTHI
Ha aHAIUTHYECKOM

000pyIoBaHUN

25



Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

KpuTtepuu oneHuBaHus Pe3yJbTATOB 00y4eHUs

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJIS

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

OreHka Ornenka OreHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-2.3. Hcnonvzyem
Qusuxo-xumuueckue memoovl
071 peutenus 3a0ay
npogeccuonanvrou
oesmenbHoCmu

He 3HaeT OCHOBBI METO/IOB
XUMHYECKOTO U (PH3HKO-

He ymeer BEIOHpaTh METOIBI
UccleIoBaHus 00pasla B
3aBHCHMOCTH OT €TI0
arperaTHOro COCTOSHUS,
COZICp)KaHHs aHATU3UPYEMOTO
BELIECTBA H JIp.

He Bnaneer TeopeTnyeckumu
3HAHMSIMH B 00JIACTH METOIOB
XUMHYECKOTO U (PH3HKO-
XUMHYECKOTO aHaIn3a BEeIleCTB,
HaBBIKaMH PaOOTHI Ha
AQHATMTHYECKOM 000PYyI0BaHUH

XUMHYCCKOI'0 aHaIn3a BEIICCTB.

YacTUYHO 3HAET OCHOBHI
METOJIOB XUMHUYECKOTO U
(HDU3MKO-XUMHYECKOTO aHaIn3a
BeriecTB. Ciiabo ymeer
BBIOUPATH METOIbI
HCCIeIoBaHus 00pasia B
3aBHCHMOCTH OT €0
arperaTHOro COCTOSHUS,
COZIEPKAHHS AaHATH3HPYEMOTO
BEIECTBA H JIP.
Cnabo Biazeer
TEOPETUYECKUMH 3HAHUSMH B
00J1aCTH METOZI0B XUMUYIECKOTO
U QU3UKO-XHUMHIECKOTO
aHaJIn3a BEIIECTB, HABBIKAMU
paboTHI Ha AaHATTUTUYECKOM
00opyoBaHUHU

XO0poI1110 3HaeT OCHOBBI
METOI0B XMMHYECKOTO U
(hU3MKO-XMMHYECKOT0 aHan3a
BeIecTB. XOpoIIo yMeeT
BBIONPATh METO/BI
nccienoBaHus 0opasna B
3aBHCHMOCTH OT €TI0
arperaTHOro COCTOSHUS,
COJZICp)KaHHs aHATU3HPYEMOTO
BEIIECTBA U JIp.
Xopoio BiajgeeT
TEOPETUYECKUMH 3HAHUSIMH B
00JIaCTH METOI0B XUMHUYECKOTO

U QU3UKO-XMMHYECKOTO
aHaJM3a BEleCTB, HaBBIKAMHU
paboTHI Ha aHATTUTUIECKOM
00opyzoBaHUHU

OTIUYHO 3HAET OCHOBBI
METOJIOB XUMHYECKOTO U
(hU3UKO-XUMHYECKOTO aHAJH3a
BeniecTB. OTIMYHO yMeeT
BBIOUPATH METOJIBI
HCCIIeIOBaHUs 00pa3ia B
3aBMCHMOCTH OT €0
arperaTHOro COCTOSIHUSI,
COZIepKaHHs AaHATH3HPYEMOTO
BEILleCTBa U JIp.
OTIMYHOBIAACET
TEOPETUICCKUMHU 3HAHUSIMH B
00J1aCTH METOZIOB XMMUYECKOTO

1 (PU3UKO-XUMUYIECKOTO
aHaJIM3a BENIECTB, HaBBIKAMU
paboThI Ha aHATTUTHIECKOM
000opynoBaHHU

HOIIK-2.4. Hcnonvzyem
XuMuueckue mMemoowl OJist
peutenust 3a0ay
npogeccuonanvbHou
dessmenvbHoOCmMU

He 3naeT ocHOBBI MeTOIOB
XUMHYECKOTO U (pHU3HKO-
XMMHYECKOTO aHAIM3a BELIECTB.
He ymeet BBIOMpaTh METOBI
UccleIoBaHus 00pasia B
3aBHCHMOCTH OT €TI0
arperaTHOro COCTOSHUS,
COZIep)KaHHs aHATU3UPYEMOTO
BEILECTBA U JIP.

He Bianeer TeopeTHIECKUMU
3HaHUAMH B 00JIaCTH METOJI0B
XUMUYECKOTO U (HH3HKO-
XMMHYECKOTO aHaIM3a BELIECTB,

HaBbIKaMK pabOTHI Ha
AQHATUTHYECKOM 000PyIOBaHUH

YacTHYHO OCHOBEI METOJIOB
XHUMHYECKOTO ¥ (HPU3UKO-
XHMHYECKOTO aHAJIN3a BEIIECTB.
Crabo ymeeT BEIOMPATh METOIbI
HCCIeIOBaHus 00pasia B
3aBHCHMOCTH OT €0
arperaTHOrO COCTOSHUS,
COZIEPKAHKS AaHATH3HPYEMOTO

BEIECTBA U JIP.

Cnabo Biazeer
TeOpeTquCKI/IMI/I 3HAHUSIMU B
00J1aCTH METOI0B XUMUYECKOTO

U (QU3UKO-XMUMHYIECKOTO
aHaJIn3a BEIIECTB, HABBIKAMU
paboThI HA AHATUTHYECKOM

000pyIOBaHUU

XO0poI110 OCHOBBI METO/I0B
XUMHYECKOTO ¥ (PU3HKO-
XMMHYECKOT'0 aHaJIHM3a BEIECTB.
Xopomio ymeeT BHIOMpaTh
METO/IbI HCCIIEI0BaHMsI 00pa3na
B 3aBHCHMOCTH OT €r0
arperaTHOro COCTOSHUS,
COJIep)KaHHs aHATU3HPYEMOTO
BeIIeCTBa U JIp.
Xopo1o BiraseeT
TCOPETHUYCCKUMU 3HAHUAMU B
00J1aCTH METOI0B XUMHUYECKOTO
U QU3UKO-XMMHYIECKOTO
aHaM3a BEleCTB, HaBBIKAMHU
paboThl Ha AaHATIUTHYECKOM

OTJIMYHO OCHOBBI METOLOB
XUMHYECKOTO U (PU3UKO-
XMMHUUYECKOTO aHaJIN3a BELIECTB.
OTJMYHO YMEET BBIOUPATD
METO/IbI MCCIIEN0BaHMs 00pa3ia
B 3aBHCHMOCTH OT €ro
arperaTHOro COCTOSIHUSI,
COZIEPXKAHMS AHATH3HPYEMOTO
BEIleCTBA U JIp.
OTaMYHOBIAACET
TeOpeTI/I'-[eCKI/lMI/I 3HAHUSIMU B
00J1aCTH METOZIOB XMMUYECKOTO
¥ (PU3UKO-XMMHYIECKOTO
aHaJIM3a BENIECTB, HaBBIKAMU
paboTHI Ha AHATUTUYIECKOM

00opyIOBaHUHU

000pyIOBaHHU
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rpoiiecca, CBOICTB
CBhIPbsl U TOTOBOM

MPOAYKIIHH,

OCYULIECTBIISATh

HU3MEHEHUE

napameTpoB
TEXHOJIOTUYECKOIO
npoLecca npu
HM3MEHEHUHU CBOMCTB
CBhIpbs

MEeXHOI02UYEeCK020 npoyecca,
CBOUCMEB CLIPLSL U 20MOBOU
npooyKyuu

TEXHUYECKHE CPEACTBa IS
KOHTPOJIS TAPaMETPOB
TEXHOJIOTHIECKOTO MpoIiecca,
CBOMCTB CBIpBSl U TOTOBOM
TIPOJIYKIIHN.

He Brnazneer meronamu
MPOBENCHUS (PU3MUECKUX
H3MEpeHUH;
- 9KCTIEpUMEHTAIbHBIMH
METOJJaMH OTIpEe/IeNICHUS
¢dusryeckux u GpusnKo-
XUMHYECKHX CBOHCTB CHIPbS U

MPOJYKTOB €T0 IepepaboTKu

YacTHYHO yMeeT HCIONb30BaTh
TEXHUYECKHE CPEACTBA JUTs
KOHTPOJIS TIapaMeTpOB
TEXHOJIOTHIECKOTO MpoIiecca,
CBOMCTB CBIPBSI K TOTOBOM
MPOIYKIIHN.

Crmabo BiaseeT MeToAaMH

MPOBeNCHUS (PU3MUECKUX
H3MEepEeHUH;

- OKCIICPHMEHTAIbHBIMH

METOJIAMH OTIPeIeIICHUSI

¢bm3uyeckux U GU3MKo-

XHMHYECKHX CBOUCTB CHIPBS U

MIPOJYKTOB €ro MepepadoTKu

Kpurtepuu onieHuBaHus pe3ybTaTOB 00y4eHUs
OreHka Ornenka OreHka OreHka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xoporo» / «OTJHYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIEeTeHIIHH KOMHNeTeHIHH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max peuTUHroBOM OT max pelTuHroBoi 0T max peuTUHroBoi
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLIEHKH KOHTPOJIS
He 3Haet ocHOBHBIE TIOHATHA, YacTUYHO 3HAET OCHOBHBIC XOpOLHO 3HACT OCHOBHBIC OTIUYHO 3HAET OCHOBHBIC
OIIK-4. Cocoben CBSA3aHHBIE CO CPENCTBAMU TOHATHSA, CBSI3aHHbBIE CO TOHSTHUS, CBSI3aHHBIE CO TIOHSTUS, CBSI3aHHBIE CO
06eCHe‘{I/IBaTI> H3MepeHHfI; cpeacTBaMu I/I3MepeHI/II71; cpeacTBaMu H3MepeHHﬁ; cpeacrBaMu H3MepeHHfI;
HpOBeﬂeHI/Ie - OCHOBHBIC (1)I/I3I/I'-ICCKI/IG - OCHOBHBIC (bI/I?,I/I‘-IeCKI/Ie - OCHOBHBIC (I)I/I3I/I‘—I€CKI/IG - OCHOBHBEIC (1)I/I3I/I'-I€CKI/IC
TEXHOJIOTHYECKOTO BCJIMYUHBI U UX MTPOU3BOAHBIC, BCJIMYUHBI U UX MTPOU3BOAHBIC, BCJIMYUHBI U UX MTPOU3BOAHBIC, BCJIMYMUHBI U UX MIPOU3BOAHBIC,
Hpouecca, - CIIOCOOBI BbIpaXKCHUS - CIIOCOOBI BbIpaXKCHUS - CIIOCOOBI BbIpAXKCHUSA - CIIOCOOBI BBIpAXKCHUSA
HCTIOTE30BATE KOHIIEHTpAIXi U COCTaBOB (pa3, | KOHIEHTpAIMi H COCTaBOB (a3, | KOHIEHTpAIMi U COCTaBOB (a3, | KOHIEHTpauuil u cocTaBoB (a3,
OCHOBHBIC MCTO/IbI AHAJIU30B: OCHOBHBIC MCTOJIbI AaHATTU30B: OCHOBHBIC MCTOJIbI AaHAJTU30B: OCHOBHBIC MCTObI AHAJIM30B:
TEXHIICCKHE BECOBBIE, ONITUYECKHE, BECOBBIE, ONITUYECKHE, BECOBBIE, ONITUYECKHE, BECOBBIE, ONITHYECKHUE,
CpeAcCTBa I HOIIK-4.2. Henonwsyem SIIEKTPOXUMHUYECKHE, PUIMKO- SIIEKTPOXUMHUYECKHE, (PUMKO- 9NMEKTPOXUMHIECKIE, (PU3HKO-
KOHTpOJIA mexnuueckue cpedcmea on XAMHYECKHE. XUMHYECKHE.
napaMeTpoB He ymeer ucnons3oBats
KOHmMPOJIsL napamempos
TEXHOJIOTUYECKOI0

XUMHYECKHE.
Xopomo yMeeT HCIoJIb30BaTh
TEXHUYECKHE CPEACTBA IS
KOHTPOJI TapaMeTpoB
TEXHOJIOTHIECKOTO MpoIiecca,
CBOMCTB CBIPBSl U TOTOBOM
MIPOIYKIHN.
XopoIo BiafeeT MeToAaMu
TIPOBeICHUS (PUIMUECKUX
H3MEpeHHUIt;
- SKCTICPUMEHTAIbHBIMH
METO/laMH ONPEIENICHUs
¢bm3nyeckux u GuU3MKo-
XHMHYECKIX CBOUCTB CHIPBS U

MIPOJIYKTOB €ro MepepadoTKu

JNMEKTPOXHUMHUUECKUE, PU3UKO-
XHMHYECKHeE.
OTJINYHO yMEeeT UCIIOIb30BaTh
TEXHUYECKHE CPEICTBA JUIs
KOHTPOJIsS TAPaMETPOB
TEXHOJIOTHIECKOTO MpoIecca,
CBOMCTB CBIPbSI U TOTOBOM
TIPOJIYKITHH.
OTInM4HO BIaeeT METOJaMI
MIpOBENCHUS (PU3HUECKAX
U3MEpeHUH;
- OKCIIEPUMEHTAILHBIMH
METO/IaMH OTpEeAeNICHHs
¢usmyeckux u Gpusnko-
XMMHYECKHX CBOHCTB CHIPHS

MIPOAYKTOB €T0 mepepaboTKu
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9KCTIEPUMEHTAIIbHbIC
HCCIICAOBAHMS U
HCTIBITAHUS T10
3aJIaHHOM METOJUKE,
MIPOBOIUTH
HaOJIIOIEHUS U
HU3MEPEHUS C yUETOM
TpeOOBaHUI TEXHUKU
0e30I1acHOCTH,
00OpabaThIBaTh U
HHTEPIIPETHUPOBATH
9KCIEPUMEHTAIbHbIE
JTAHHBIE

HOIIK-5.1. Ocywecmensem
9IKCNEPUMEHMAIbHbIE
UCCne008aHUs U UCHbIMAHUSL
10 3A0AHHOL MEMOOUKe

HYaCTHOCTH.
He YMEET IIJIaHUPOBATh

MOCYZI0M; UCTIONb30BATh
MO PUMETPUUIECKHE,
30yIITHOCKONIYECKHE,
KaJOPHMETPUIECKHE METO IBI
MPOBE/ICHUS IKCIIEPHMEHTA.
He Bnaneer HaBbIkaMu
MPOBE/ICHUS] XUMHYECKIX
JKCIIEPUMEHTOB TI0
OTIPEIEICHNIO TETIIOTHI
pacTBopeHus coneit
KaJIOPIMETPUIECKAM METOJIOM;
MIOCTPOCHUIO THAT PAMMBI
JKUJIKOCTh — Tap B ABOWHOM
cucTeMe 0YTHOCKOTIMYECKUM
METOIOM; CKOPOCTH HHBEPCUH
caxapo3bl MOJSIPUMETPUIECKUM
METOJI0M

000pyIOBaHUEM U TIOCYOMH, B

9KCIIEPHUMEHT, TOJIb30BaThCs
CTaHIapTHOH J1abopaTopHOit

HOTy4YeHUs (HH3HKO-

XUMHUYCCKNX TAaHHBIX IIPUA

(u3NIECKON XMMUH.

SKCTIIEPUMEHT, TOJIb30BATHCS
CTaHJapTHOH J1ab0paTOpHOH
MOCY/10H; HCII0JIb30BaTh
MOJIIPUMETPUIECKHE,
30yIUTHOCKOTIMYECKHE,
KaJIOPUMETPHUYECKAE METOIBI
MPOBEICHHS IKCIIEPUMEHTA.
Cnabo BrageeT HaBbIKAMU
MPOBEICHUS XUMHICCKUAX
SKCTIEPUMEHTOB 10
OTIPEICIICHUIO TETIOThI
pacTBOpeHus coeit
KaJIOpUMETPHIECKAM METOIOM;
MMOCTPOCHHUIO THArPaMMBbI
JKUIKOCTh — TIap B IBOMHOU
cucremMe 0yITHMOCKOMTIYECKIM
METOJIOM; CKOPOCTH HHBEPCUH

caxapo3bl OJIIPUMETPUYECKUM
METOJIOM

OJICKTPOXUMUYECKUE METOAbL

peuICHNN TECPMOAUHAMUYECCKUX,

KAHETUYCCKUX U APYTUuX 3aga4

YacTuaHO YMEET IUIaHUPOBATH

30yIUTHOCKOTIMYECKHE,
KaJIOPUMETPUIECKHE,

MOJTy4YeHUs (PH3HKO-

XUMHUYECKUX NAaHHBIX TIPU

KUHETHYIECKHX U JPYTHX 3a1a4
(u3HUecKOl XUMHUH.
Xopomo ymMeeT IIaHupOBaTh
9KCIIEPUMEHT, IT0JIb30BAThCS
CTaHIapTHOH J1ab0paTOpHOM

MOCY/I0H; KCII0JIb30BaTh
MOIIPUMETPUUECKHE,
30YIUTHOCKOTIMYECKHE,
KaJOPHMETPUIECKHE METO/IbI
TIPOBEAEHHUS IKCIIEPUMEHTA.
Xoporo BiajieeT HaBEIKAMH
MIPOBE/ICHUS] XUMHYECKUX
9KCIIEPUMEHTOB 10
OIIPE/ICNICHUIO TETUIOTHI
pacTBOpeHus cojei
KaJIOPIMETPUIECKIM METOJIOM;
TIOCTPOCHHUIO THAT PAMMEI
JKUKOCTh — IIap B ABOMHOU
cucTeMe 30yIHOCKOMTHIECKIM
METOIOM; CKOPOCTH HHBEPCUH

caxapo3bl OJIIPUMETPUYECKUM

METOJIOM

OJICKTPOXUMUYECKUE METOABL

peUICHNN TECPMOAUHAMUYECCKUX,

KaJTOPUMETPUYECKUM METOAOM;

CUCTEME 36yHI/IOCKOHI/I‘16CKI/IM
METOIOM; CKOPOCTH UHBEPCUU

KpuTtepuu oneHuBaHus Pe3yJbTATOB 00y4eHUs
OreHka Ornenka OreHka OreHka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xoporo» / «OTJHYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3aYTEHO
KOMIIETCHUUH KOMIETCHUUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max peuTUHroBOM OT max pelTuHroBoi 0T max peuTUHroBoi
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKU KOHTPOJLL
YacTtuuHO 3HaeT Xopomio 3HaeT OTIUYHO 3HAET
MIOJIAPUMETPUYECKHUE, MO PUMETPUYECKHUE,
He 3naet mpaBuna paboTsl B 2ByImoCKoNUHECKHC,
1a6OPATOPHH B LIETIOM H C KATIOPUMETPUHCCKHE,
AHAJIMTUYCCKUM
OIIK-5. Criocoben
OCYILECTBIIAITh

MOJAPUMETPUYECKHE,
30yJUTHOCKOTIHIECKHE,
KaJOPHMETPHIECKHE,
NEKTPOXHUMHUUECKUE METOIBI
TOJTy4eHus! (HU3HKO-
XHMUYECKHX JaHHBIX MIPH
PCIICHUH TePMOINHAMUYECKHX,
KUHETHYECKHX H APYIHX 3a]a4
(huznvecKkor XuUMHH.
OTIMYHO yMeeT IUIaHUPOBaTh
9KCIIEPHUMEHT, OJIb30BaThCs
CTaHIapTHOH J1a00paTOPHOI
MOCYZI0H; MCIIOJIb30BaTh
MOJISIPUMETPUYECKHE,
30yIUITNOCKOTIHIECKHE,
KaJIOPUMETPHYECKHE METO/IBI
HPOBEICHHUS YKCIIEPUMEHTA.
OTiMYHO BlaJieeT HaBbIKaMU
MPOBE/ICHUS] XUMHYECKHX
IKCIIEPUMEHTOB I10
OIIPE/IENICHUIO TETUIOTHI
pacTBopeHus coeit

MOCTPOCHUIO AHUAarpaMMbl

JKUAKOCTB — Map B ABOWHOM

caxapo3bl MOJIIPUMETPHUECKUM

METOJI0M
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KpuTtepuu oneHuBaHus Pe3yJbTATOB 00y4eHUs
OreHka Ornenka OreHka OreHka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xoporo» / «OTJHYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3aYTEHO
KOMIIETCHUUH KOMIETCHUUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max peuTUHroBOM

OLICHKU KOHTPOJIA

He 3HaeT 0CHOBBI METOIOB

OLICHKU KOHTPOJIA
YacTUYHO 3HAET OCHOBBI

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-5.2. IIpogooum
HeobxoouMble HAONI00eHUs U
UMepeHust ¢ yuemom
mpebo8aHutl mexHuKu
Oezonacnocmu

BEIIECTB, IPUHLUIIBL, JIE)KALIHE
B OCHOBE XUMUYECKUX U
(U3UKO-XUMHYECKAX METOI0B
aHajJan3a, 0COOCHHOCTH
HCIIOIb30BAaHMSI METO/IOB JUIS
aHaJIM3a Pa3IMYHBIX 00BEKTOB
HCCIIC/IOBaHNSI.
He ocymecTBisth
MPOOOIOATOTOBKY, BBHIIOIHATH
aHaJH3 B COOTBETCTBUH C
BBIOPAaHHOI METOAUKOI;
paboTaTh ¢ XUMUIECKUMH
peaKkTHBaMH, MOCYAOH U
000pyZI0OBaHUEM,
HEOOXOAMMBIMH JIJISI
BBIMIOJTHEHUS] XUMHYECKOTO U
(U3UKO-XUMITYECKOTO
WCCTICIOBAHMS.
He Bnageer Teopernyeckumu
3HaHUSMH B 001aCTH
XUMHYECKOT0 aHan3a u
CbI/ISI/IKO-XI/IMI/IqCCKI/IX METOA0B

HCCIICIOBAHUA

KOJIMYCCTBEHHOT'O OIIPEACICHUA

METOIOB KOJIMYECTBEHHOTO
OTIpEIICIICHNUS BEIIIECTB,
MIPUHIIMITBI, JISKAIUE B OCHOBE
XUMUYECKUX U (PU3HKO-
XUMHUYECKHX METO/IOB aHAJIH3a,
0COOEHHOCTH HCIOIb30BaHUS
METOJOB [IJIs aHAJIM3a
Pa3TUYHBIX 00BEKTOB
HCCIICIOBAHMS.
YacTHyHO yMeeT OCYIIECTBIATh
MPOOOTOATOTOBKY, BHIIIOIHATH
aHaJIU3 B COOTBETCTBHHU C
BBIOPaHHOM METOANKOMH;
paboTaTh ¢ XUMUIECKUMH
peakTUBaMH, OCYA0H U
obopyznoBaHuEM,
HEO0O0XOUMBIMU IS
BBIITOJIHEHHS] XUMHUYECKOIO U
(PU3UKO-XUMIUECKOTO

HCCIIEIOBAHUS.

Cnabo Biazeer
TEOPETUUCCKIMH 3HAHUSIMU B
00J1aCTH XMMHYECKOTO aHAIN3a
¥ PU3UKO-XUMAIECKUX METOJIOB

HUCCJIICJOBAHUA

XO0poI1110 3HaeT OCHOBBI
METO/I0B KOJIMUECTBEHHOTO
OIIPE/IENICHNS BEIECTB,
MPUHIHIIBI, JEKaIFie B OCHOBE
XUMHYECKHUX U (HU3NKO-
XMMHYECKHX METOJIOB aHAJIH3a,
0CcOOEHHOCTH HCTIOJIB30BaHUS
METOJIOB JUIS aHAIN3a
Pa3MUYHBIX 0OBEKTOB
HCCIIeI0BaHMSI.
XOopoI10 yMeeT OCYyIIEeCTBISATh
pOOOIIOATOTOBKY, BBITOJIHATD
aHaNn3 B COOTBETCTBHUH C
BBIOPaHHOM METOANKOM;
paboTaTh ¢ XUMHIECKIMHI
peakTuBamMu, MOCyA0H 1
o0opynoBaHUEM,

HEO0O0XOUMBIMU IS
BBITIOJTHEHUSI XUMHIECKOTO 1
(U3UKO-XHMHYECKOTO

HCCIIeI0BaHMSI.

Xopoulo BrageeT
TEOPETHYECKUMH 3HAHUSIMH B
00J1aCTH XUMHYECKOTO aHaJH3a
1 (pU3UKO-XUMHYIECKIX

METOOOB MCCIICAOBAHUA

OTJINYHO 3HAET OCHOBBI
METOJIOB KOJIMYECTBEHHOTO
OIIpE/ICJICHNSI BEI[ECTB,
TIPUHLMIIBL, JIE)KAIIUe B OCHOBE
XUMHYECKUX U (QH3HUKO-
XHMHYECKHX METOJIOB aHAJIN3a,
0COOEHHOCTH HCIOIb30BAHHUS
METOJIOB [UIS aHAIN3a
pa3nu4HBIX 00BEKTOB
HCCIIEAOBAHMS.
OTIMYHO yMEET OCYIIECTBIATh
MPpoOONOATOTOBKY, BBIIOIHATH
aHaJIN3 B COOTBETCTBHH C
BBIOPaHHOH METOINKOH;
paboTaTh ¢ XUMHYECKUMHU
peakTuBaMu, MoCyaon 1
obopynoBaHHEM,
HEOOXOAUMBIMU IS
BBITIOJTHEHUSI XUMHIECKOTO 1
(DU3MKO-XMMHYIECKOTO
HCCIIeI0BAHNSI.
OTianuHO BlajieeT
TEOPETHYECKHMH 3HAHUSIMH B
001aCTH XUMHYECKOTO aHAN3a
1 (PU3NKO-XMMHYECKUX

MCTOJ0B HCCICOJOBAHUA
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

KpuTtepuu oneHuBaHus Pe3yJbTATOB 00y4eHUs

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HOIIK-5.3. Obpabamvieaem u
unmepnpemupyem
RONYYEeHHbLE
IKCNEPUMEHMANbHbIE OAHHbIE

He 3HaeT MeTop1 00pabOTKH 1
MPEJCTABICHHUS PE3YIbTaTOB
aHaJM3a.

He ymeet obpabartbiBath
Ppe3yJbTaThl HCCIIEAOBaHUs, B
TOM YHUCJIE C TOMOIIBIO
CIENUATN3HPOBAHHOTO
KOMITBFOTEPHOTO POTPaMMHOTO
obecriedeHus1, 0popMILITh
pe3yJIbTaThl aHAM3a B
COOTBETCTBHH C
YCTaHOBJICHHBIMHU NPaBUIIAMH,
HUHTEPIPETHPOBATH
HOJTy4eHHbIE Pe3yJIbTaTHI.
He Bnaneer TeopeTndeckumu
3HAHUSIMU B 00J1aCTH 00pabOTKH
PE3yJIbTaTOB aHAIN3a,
HaBBIKaMH PabOTHI C
AHAJIMTHYECKUM
000py/0BaHHEM U TPABHIAMU
PpaboThI ¢ TEXHUYECKOH
JIOKyMEHTaIHeH.

YacTu4HO 3HAET METO/bI
00pabOTKH U TPECTABICHUS
pe3yIbTAaTOB aHANU3a.
YactuuHo ymeet oOpabaTsiBaTh
pe3yIbTaThl NCCIIEIOBaHMS, B
TOM YHCJIE C IOMOIIBI0
CIICHUAIN3UPOBAHHOTO
KOMITBIOTEPHOTO IPOTPAaMMHOT0
obecrieueHust, opopMIATh
pe3yJbTaThl aHaJIH3a B
COOTBETCTBUH C
YCTaHOBJIEHHBIMH IIPaBUJIAMH,
HHTEPIPETHPOBATH
HOJTy4YEeHHBIE Pe3YIIbTATHI.
Cnabo Bnazmeet
TEOPETHYECKUMH 3HAHUSMU B
obmacT 00paboTKH
Ppe3yJIbTaTOB aHaJN3a,
HaBBIKaMH PaOOTHI C
AQHAIUTHIECKUM
000pyZIOBaHUEM U TIPABHIAMHU
paboThI C TEXHUUECKOH
JIOKyMEHTaIUEeH.

XO0po1110 3HaeT METObI
00pabOTKH U TPEACTABICHUS
pe3yIbTaTOB aHANN3A.
Xoporio ymeeT 00pabaThiBaTh
pe3yIbTaThl NCCIIEIO0BAHMUS, B
TOM YHCJIE C IOMOIIBI0
CIICHUAIN3HPOBAHHOTO
KOMITBIOTEPHOTO IPOTPAaMMHOT'0
obecrieuenust, opopMIATH
pe3yJbTaThl aHaJIM3a B
COOTBETCTBHH C
YCTaHOBJIEHHBIMH IIPaBUJIAMH,
HHTEPIPETUPOBATH
HOJTy4EeHHbIE Pe3YIIbTATHI.
XopoIio Biaaeer
TEOPETHYECKUMH 3HAHUSAMU B
obmacTu 00paboOTKH
Ppe3yJIbTaTOB aHAN3a,
HaBBIKaMH PabOTHI C
AQHAIUTHYECKUM
000pyZI0OBaHUEM U TIPABHIAMHU
paboThI C TEXHUYECKON
JIOKyMEHTAIHEeH.

OTINYHO 3HAET METOBI
00pabOTKH U MPeNCTaBICHUS
Ppe3yJIbTaTOB aHAJIN3A.
OtinuHO ymeeT oOpabaTeiBaTh
pe3yabTaThl NCCIICIOBAHMUS, B
TOM YHCIIE C TIOMOLIBIO
CIICIHATH3UPOBAHHOTO
KOMITBIOTEPHOTO IIPOrPaMMHOTO
obecriedeHus, 0HOpMIATH
pe3y/bTaThl aHAIN3a B
COOTBETCTBUH C
YCTaHOBJIEHHBIMH MIPaBHIIAMH,
HHTEPIPETUPOBATH
MOJTy4EeHHBIE Pe3yJIbTaTHI.
OTIMYHO BlasieeT
TEOPETHIECKUMH 3HAHUSIMU B
obmactr 00paboTKH
pe3yIbTaTOB aHANU3a,
HaBBIKAMH Pa0OTHI C
AQHATUTHYECKHM
000pyIOBaHUEM U TIPABHIAMH
paboThI C TEXHUUECKOM
JIOKyMEHTaluen
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTreunsiii (HOH/ YKOMIUIEKTOBAH IMEYaTHBIMU M3JIaHUSIMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOIIYIO JUCLUIUIUHY.

1.1 AmnekcanmpoBa D.A. AHaiuTHYeCKass XUMHUS: Y4eOHMK U mpakTukym. Ku. 1:
Xumuueckue Metobl aHanu3a / O.A. Anekcanaposa, H.I'. TaiinykoBa; Kybanckuii roc. arpapHblit
YH-T. - 2-€ U31., ucnp. u Joi. - M. : FOpaiir, 2014. - 552 c. : .

1.2 AnekcannpoBa D.A. AHanuTHYECKass XUMHs: YUeOHUK U TpakTHKyM. KH. 2: ®usuko-
XUMHUYecKrue Metoabl ananusa / J.A. Anekcanaposa, H.I'. TaiinykoBa; KyGaHckuii roc.arpapHblit
VH-T. - 2-€ u3/., ucnp. u joi. - M. : FOpaiit, 2014. - 356 c. : un.

1.3. XaputonoB FO.f. Ananutudeckass xumus. AHanutuka: YuyeObnuk: B 2-x xu. Ku. 1:
O6ume Teopernyeckre ocHOBbl. KauecTBenHsblit ananus / FO.51. XaputoHos. - 4-e u3n., crep. - M.:
Bricor.mk., 2008. - 616 c.: miI.

1.4. XapuronoB lO.f. Ananutnueckas xumus. AHanutuka: Y4yeOHuk: B 2-x k. Ku. 2:
KommyectBennsiit ananus. Ou3nko-xuMudeckne (MHCTpyMEHTaJIbHbIE) MeTOAbl aHanmm3a / FO.f.
XapuToHOB. - 4-e u31., crep. - M.: Beicur.ik., 2008. - 560 c.: ui.

6.2. CnipaBouHo-OnOnorpadguyeckas Jureparypa

2.1 JleOyxoB B.M. ®usnko-xMMHUYECKHE METOMAbI HccienoBanus: YueOnuk / B.U.
JleGyxoB, A.W. Oxkapa, JLII. [TaBmouenkoBa; Ilog pea.A.1.Oxkapa. - CII6.; M.; Kpacnonap: Jlans,
2012. - 480 c.: m.

2.2 Koperman S1.1. [IpakTUKyM 10 aHATUTHYECKON XUMHUH. AHATU3 THIIEBBIX MPOTYKTOB!
VYu4eb. mocobue: B 4-x k. Ku. 1: Tutpumerpuueckne metonsl ananusa / .M. Kopenman. - 2-e
U3, nepepad. u goim. - M.: KonocC, 2005. - 239 c.: u.

2.3 Kopenman S.U. [IpakTuKyM MO aHATUTUYECKOW XMMUU. AHAIN3 MULIEBBIX POAYKTOB:
VY4eb. mocobue: B 4-x ku. Ku. 2: Ontuueckue meroan! ananuza / S1.M. Kopenman. - 2-e usf.,
nepepad. u gom. - M.: KonocC, 2005. - 288 c.: .

2.4 Kopenman S1.U. [IpakTUKyM 1O aHaTUTUYECKONH XUMUHU. AHAIN3 MMUIIEBBIX TPOIYKTOB:
VYue6. mocodue: B 4-x k. Ku. 3: Dnextpoxumudeckue Metoas! ananmmsa / .M. Kopeaman. - 2-e
U3, nepepad. u goim. - M.: KonocC, 2005. - 232 c.: u.

2.5 Koperman f.U. [IpakTHKyM 110 aHaTUTHYECKONH XUMUHU. AHAIN3 MMUIIEBBIX TPOTYKTOB:
VY4eb. mocodue: B 4-x xH. KH. 4: Xpomartorpadudeckue meroasl ananmmsa / .M. Kopenaman. - 2-e
u31., nepepad. u goi. - M. : KomocC, 2005. - 296 c. : un.

6.3. Meroanueckue yKa3aHusi, pPeKOMEHAALUM U APYrue MaTepuasibl K 3aHATHIM

B cnmcokx «MeTtonnueckue ykazaHHs, peKOMEHIAUKM U APYTHE MaTePHUAIIbl K 3aHSITHAM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs M PEKOMEHJAIMM 10 TMPOBEACHHUIO JIAOOPAaTOPHBIX H
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 10 JAaHHON TUCIUILIMHE:
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6.3.1 Memoouueckue ykazanus, pa3padomannvie npenooasamenimu:

3.1 Hpentuduranus HEOPraHUYECKUX BEHIECTB: YUYeOHO-METOIMUYECKOE TOCOo0ue K
7a00paTOPHBIM 3aHATHSAM IO JUCHUIUIMHE «AHATUTHYECKass XUMHUS U (PU3HKO-XMMHUYECKHE
metosel aHam3ay / HI'TY um. P.E. Anekceea / A.Il. Apbarckwii, B.I1. [Terposa. H. HoBropon,
2015. - 31 c.

3.2 KucinoTHO-OCHOBHBIE CBOWCTBA 3JIEKTPOJIUTOB U KPUTEPUHM HUX aHaIM3a: Y4yeOHOo-
METOJIMYECKOe MocoOue K JIabopaTOPHBIM 3aHATHSIM IO JUCHUIUIMHE «AHAIUTHYECKAs XUMHS U
busuko-xumuaeckue Meroapl ananuza»y / HI'TY um. P.E. AnekceeBa / A.Il. ApGarckwuii, I".H.
Adonpmmmn, B.M Bocrokos, B.I1. Ilerposa, O.I". [Tomepanuesa. H. Hosropon, 2016. - 38 c.

3.3 Amnamutnueckas xumus. Yacte 1. Jlomammnwme 3amanus. KouTposibHbIE pabOTHI:
Y4eOHO-MeTon4YecKoe 1mocodure K Ja00paTOPHBIM 3aHATHUSAM I10 TUCHMIUIMHE «AHAIUTHYECKAs
XuUMuA 1 puzuko-xumMudeckrue metoas! aHanuza» / HI'TY um. P.E. Anekceepa / A.Il. ApGarckuii.
H. Hosropox, 2016. - 36 c.

3.4 Xumudeckuil aHanuz: Y4eOHO-METOANUYECKOE MOCOONE K JTa0OpaTOPHBIM 3aHSATHUSIM T10
JTUCIUTIIINHE «AHATUTHYECKas XUMUS U (PU3UKO-XUMUYecKrue MeTo bl aHam3a» / HI'TY uwm. P.E.
AunekceeBa / A.Il. Apbarckuii, H. HoBropon, 2016. - 35 c.

3.5 KoanuecTBeHHBIH XUMHUYECKHM aHaIN3. Y4YeOHO-METOAUUYECKOE II0COOHME K
7a00paTOPHBIM 3aHATHSM T0 TUCHHUIUIMHE «AHAJIUTHYECKass XUMHUS W (DU3HKO-XHMHUYECKHE
meto el aHanmm3a» / HI'TY um. P.E. AnekceeBa / A.Il. Ap6arckuii, H. Hosropox, 2016. - 31 c.

3.6 OmnrTuueckne MeToAbl aHANMW3: Y4YeOHO-METOAMYEcKoe Mocobue K 1abopaTopHBIM
3aHSATHSM IO JUCHUIUIMHE «AHATUTHYCCKAss XUMHSA U (U3UKO-XUMUYCCKUE METOJbI aHau3ay /
HI'TY um. P.E. AnekceeBa / A.Il. Apbarckuii, B.M. Boctokos B.II. Ilerpoa. H. Hosropon,
2016. - 43 c.

3.7 DneKkTpoXxMMHUYEeCKHe MeTOJbl aHaiu3a. YdeOHo-MeToauyeckoe mocodue K
7a00paTOPHBIM 3aHATHSAM IO JUCHUIUIMHE «AHAJIUTHYEeCKas XUMHUS U (DU3MKO-XMMHUYECKHE
metoab!l aHanuza» / HI'TY um. P.E. AnekceeBa / A.Il. Apbatckuii, B.M. BoctokoB B.II. ITerpoga.
H. Hosropop, 2016. - 26 c.

3.8 Anamutnyeckas xumust. Yacts 2. 3amaun 1Mo MHCTPYMEHTAIBHBIM METOAAM aHAJN3a:
YueOHo-MeToANYeCKOe TToco0ue K JTaOOpaTOPHBIM 3aHATHSM MO JUCIMIUINHE «AHATUTHYECKas
xumus U pusnko-xumudeckre meroasl aHanuza» / HI'TY um. P.E. Anekceesa / A.Il. Apbarckuid,
B.M. Bocrokos B.II. Ilerposa. H. Hosropon, 2016. - 46 c.

3.9 Ananmutnueckass xumus. Yacts 3. YueOHO-MeTonnUYecKoe mocodue K 1adopaTopHbIM
3aHSATHAM IO JTUCHUIUIMHE «AHATUTHYECKAass XUMHA U (PU3UKO-XUMUYECKUE METOJbI aHau3ay /
HI'TY um. P.E. AnekceeBa / A.Il. ApGarckuii, B.M. Bocrokos B.II. TlerpoBa. H. HoBropon,
2016. - 37c.

6.3.2 Memoouueckue ykazanus, paspaoomannusvie HI'TY

3.1. Metoauyeckie pEeKOMEHJALMK IO OpraHMu3ali ayAuTOpHON paboTel. IIpuHATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpammenus 23.09.2015.

3.2 Meroandeckne PeKOMEHAAIMU MO0 OPraHU3aldd U TJIAHUPOBAHUIO CaMOCTOSITEIIbHOM
paboTHI CTyeHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauueckum coetoM HI'TY um. P.E.
Aunekceena, MPOTOKOJ No 2 oT 22 arnpens 2013 T. DJIEKTPOHHBIN
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anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I., 2013 r. DiexTpoHHbIH
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHP®OPMAIIMOHHOE OBECINIEYEHUE JUCHUIIJINHbI
VY4eOHBIM Tpolecc MO JUCHMIUIMHE  O0eCredeH HEOOXOAUMBIM  KOMILIEKTOM
JUICH3UOHHOTO M CBOOOJTHO PacIpOCTPaHSEMOro MPOTPAMMHOIO OOECHEeYeHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEICKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [JIsl 0CBOCHHUS THCUMIIIMHBI (MOLYJI51)

[lepeuens mpoOrpaMMHBIX IPOAYKTOB, HCIIONIb3yEMbIX MPH MPOBEACHUN PA3IUYHBIX BUIOB
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

1.  Koncynsrantllntoc [Dnexkrponnsiit pecypc]|: CnpaBouHas mpaBoBasi cuctema. - Pexxum
nocryma: http://www.consultant.ru/.
2. Hayynas  onektponHas  OubOmuoreka  E-LIBRARY.ru. -  Pexum  mocryna:

http://elibrary.ru/defaultx.asp

3. DuekTpoHHas 6ubaroTeuHas cucrema [T0BOIKCKOrO roCy1apCTBEHHOIO YHHBEPCUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.  DnekTpoHHO-OMONIMOTEYHas cucTeMa Znanium.com [DIeKTpOHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ 3kpana.

5. OrkpeiToe 00pa3oBanue [DneKTpoHHBIH pecypc]. - Pexxum moctyna: https://openedu.rul/.
- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. Ob3op CMHU. Ilonnomexcmosas, muozoompacnegas 6aza oannvix (b/)
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. Basvl OanHblx Bcepoccutickoco uUHCMUmMyma HAy4yHOU U MexXHUYeckol uHgopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpPOHHbIU
pecypc]. - Pexcum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

8.  VYuusepcumemckaa ungopmayuonnas cucmema Poccus [Onekmpounnvlii pecypc]. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHbr MPOrpaMMHOr0 odecmeyeHHs] U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuensv 3n1eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymiectiasercs gocryn Kk 3bC

1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 FOpaiit https://biblio-online.ru/
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe oGecnieueHue
CBOOOJHOI0 pacnpoCTPaHEHHs

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (uneH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siutiensust Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (siunens3ust Ne 65112135)

Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot 11.05.23)

Koncysnprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepedeHb NpOQPecCHOHANbHBIX 0a3 AaHHBIX M HMH(OPMAILMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOCTyn (ydaleHHbIH A0CTyI). JlaHHBIM nepeueHb
HOJUIEXHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoM paszzgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HalTW MOJNE3HYI Al Kypca MHGOpMalHio, B T.Y. CTAaTUCTUYECKHE WM CIIPAaBOYHbBIE

JaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.J.

Taonuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEeMEHHBIX npogheccuoHanbHbIX  0a3

OaHHBIX U

. OCTYII K pecypc AJEeHHBIN
HanmenoBanue npogeccuoHaJabHON 0a3bl Aocty pecypey (ya
. JAOCTYII C YKa3aHUEeM
Ne AAHHBIX, HHPOPMALNOHHO-CIIPABOYHOM .
CCBHIIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHBEpPCHTETA)

1 baza fmaHHBIX CTaHIApTOB M PETJIAMEHTOB https://www.qost.ru/portal/gost
POCCTAHIAPT /[home/standarts
DinexTpoHHas ©Oasa wm30paHHBIX CTaTed 110 .

2 P P http://www.philosophy.ru/
dbunocodumn
Ennuniin apxXuB YKOHOMHYECKHUX " .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKUX TAHHBIX
ba3ser mamHRIXx  HammonanpHOro  coBeTa 11O

4 N http://www.ncva.ru
OILICHOYHOH [EeITEIILHOCTH
CnpaBoyHas MpaBoBas cucreMa .

5 JIOCTYII U3 JIOKAJIbHON CETH
«Koncynprantllimtocy
HudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JOCTYT U3 JIOKAJIbHOW CeTH
«Texkcnepr»
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJIN/1O0B U JINILL C OB3

B T1abn. 10 yka3an mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJlalITUPOBAHHbIE K OIPaHMYCHMSM HUX 3/I0pOBbsl, @ TAK)KE CBEAECHUS O HAINYMM CHELMATIbHBIX
TEXHUYECKUX CpPEACTB OOYYEHHS KOJUIGKTUBHOTO M HMHIUBUAYAJIBHOTO TMosib30BaHus. Ilpu
3allOJIHEHUM TaOJIMIBl MOXKET OBITh MCIIOJb30BaHAa MH(OpMalUs, pa3MeLleHHas B IOJpasjelne
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUAIBHBIX
TeXHHYECKHX CPeACTB 00yYeHHs
KOJUIEKTHUBHOT0 M HUHAMBH/YaJIbHOI0
M0JIb30BaHUS

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCOOJIEHHBIX IS MCIOJIb30BAHUS
HHBaJuAaMa 1 Junamu ¢ OB3

1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra

CIICOUAaJIbHOC MOOMIIBLHOE IMPHUIIOKCHHUC -

OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII

2
BOCITPOM3BOIUT TEKCThI KHUT M MCHIO
HaBUTALlUNA
3 OBC «Opaiit» BEPCUS TSI CIIA00BUIAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayIuTOpUM IJI1 TPOBEJACHUS 3aHATHUM 1O JUCHUIUIMHE, OCHAIICHBI
000py/IOBaHHEM U TEXHHUYECKUMH CPEJICTBAMU OOYYCHHS, COCTaB KOTOPBIX OIPEICIICH B
JTAHHOM pa3ielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeuyeHuil 0Jist CAMOCHOAMENbHOIL
pabomul cmyoeHmoe no OUCyUnIuHe

IIepeyenn
HaunmenoBanue
o JIMIEH3UOHHOTI'O
ayIMTOpUil U
NMOMeLUEeHUH 11 OcHamneHHOCTh Ay AUTOPHIA NPOTpaMMIOTo
Ne N . % pHY ol0ecreyeHus.
yqeﬁﬂou Hu NOMCIIICHUU U TIOMCIIICHUH
. PexBuU3UTBHI
CaAMOCTOATECJIbHOUN TOATBeP;KIAIOIEr
padoThI p
0 JOKYMEeHTa
1. AxBaguctumsrop 19—-4—-02—"3MQO"
2. Becbl aneKkTpoHHbIE 1a00paTOpHBIE
1334 3. llIxadsl cymmibHbIe pa3IHYHbIX
yueOHast ayAUTOpHS JUIs Mo u(UKAIMK U CTPaH-U3TOTOBUTEICH
MIPOBEJICHUSI TPAKTHYECKUX U 4. llIxadbl BHITSHKHBIE
7a00PaTOPHBIX 3aHATHH, 5. Peppakromerp
TPYINOBBIX U MHANBUIYaNbHBIX | 6. bans BogsgHas
1 KOHCYJIbTaluH, 7. TepmocTathl pa3HbIX
TEKYILIEro KOHTPOJIS 1 [IPOU3BOIUTENCH
MPOMEXKYTOYHOI aTTeCcTallu 8. ®OTO3NEKTPOKOIOPUMETP
(xadenpa "Hanorexnomorun u | KOK—2MII
o6uorexnonoruu" T. HrxHMi 9. Xpomarorpad
Hogropon, yin. Mununa, 24) 10. I'eneparop BogoOpoaa
11. Kanopumerp hoToanexTpuueckuit
koHIeHTpanuoHHbI KOK
12. CiektpooTOMETpPHI Pa3IHMYHBIX
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Ilepeyennb
HaumeHnoBaHue
- JJUIOECH3UOHHOI0
AyJIUTOPHUUA U
NOMeIleHu | 1)1 OcCHALIEeHHOCTDH AYIUTOPUH pOrpaMMHOTo
Ne N . . odecreyeHus.
yueOHOH 1 NoOMelIeHU | U MoMeleHu i
. PexBH3HUTHI
CAMOCTOATC/IBHOU TOATBEPIKIAIOMIET
padoThI p
0 IOKyMeHTa
MIPOU3BOIUTENCH 1 Mo rUKamit
13. MarauTHbIE MEIIAJIKN
14. MexaHuyecKue MEIIaIKy
15. BakyyMHbIe HAacOCHI
16. Llentpudyru
17. Xumudeckas 1abopaTopHas mocya
18. Xumuueckue peakTUBBI It
MIPOBEICHUS JIJA0OPATOPHBIX pabOT
1247
yueOHast ayAUTOPHUS IS
MPOBEICHUSI 3aHATHI
JIEKIIMOHHOIO U
2 CEMHHAPCKOr0 THIIA,
TPYIIOBBIX U HHAUBUIYATbHBIX
KOHCYJIbTallUH,
TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalluKi

10. METOAUYECKHUE PEKOMEHJALIMN OB YYAIOIIUMCA
1O OCBOEHUMIO JTNCHUITJIMHBI

10.1. O0mme MeTOAMYECKHE PEKOMEHIANMH I O0y4YalIMXCS 10 OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TeXHOJIOTHH

JlucuuIuinHa ~ peaqu3yercss IMOCPEACTBOM  IPOBEACHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKKe MPOBOAUTHCS B
AJIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUs YaCTU KOHTAaKTHOM pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM Yy4eOHBIX 3aHATHi), TPYIOEMKOCTh KOHTAakTHOW paboTel B DMOC sKkBUBaNeHTHa
ayIUTOPHOM padoTe.

[IpenogaBanue  OUCLMIUIMHBL ~ BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUA:

-0aN1bHO-PeUmuH208as MEeXHON02USA OYEHUBAHUSA (NPU HATUYULL);

- KOJIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm,

- omuem no 1a60pamopHuiM pabomam.

[lo uroram Tekyliel ycmeBaeMOCTU CTYIEHTY MOXKET OBITh BBICTAaBJIEHA OLIEHKa I10
IPOMEXYTOUHOU aTTeCTallMM B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITIOJTHUBIIKME BCE 00s3aTeNIbHbIE BU/bI 3allJIAHUPOBAHHBIX YUEOHBIX 3aHITHH K MPOXO0XKIECHUIO
POMEXYTOUHOU aTTecTalluu (9K3aMeHy).

Pe3yabTar 00yuyeHusi cuuraercss c(pOPMHPOBAHHBIM HA NOBBILIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceJOBaHUAX CTYICHT
HCYEPIBIBAIOIIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIETCA C 3aJadaMM, BONPOCAaMU M JPYIMMHM BUAAMM 3aJaHUN, HCIOJB3YET B OTBETE
JIOTIOJTHUTEILHBIN Matepuai. Bce mpemycMoTpeHHbIe pabodeil y4eOHOW TporpamMMmoi 3aJaaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TPEOOBAHUSMH, CTYACHT CIIOCOOCH
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AHAJIM3UPOBATH IMIOJYYECHHBIE PE3YyJbTAThl, MPOSBIAET CAMOCTOSTEIBHOCTh IPHU BBINOJHEHUU
3aJaHuN.

Pe3yabTaTr 00yueHusi cumraercs c(OPMUPOBAHHBLIM HA TNOPOTrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJIepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSX CTYIEHT
MOCJIE/IOBATEIbHO, YETKO W JIOTMUYECKM CTPOMHO H3Jaraet yuyeOHBIM Marepuai; CIpaBiseTCs C
3aJayaMy, BOINPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHON mporpaMMoil 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAJIM3HPOBATh MOJYYEHHBIE PE3Y/bTAThI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBIIOJIHEHUH 3aJaHUI

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWW y4eOHOTO Marepualia, JIOIMyCKaeT OIMMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINIOJNHSAET 3a/laHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHIA,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM OassioB HIDKE TpeX MO OICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOITIOPOTrOBOMY YPOBHIO.

10.2. MeToanyecKkue yKa3aHus AJs 3aHATHI JIEKIIMOHHOT0 THIIA

JIeKIIMOHHBIHN KypC MpeanoiaraeT CUCTeMaTU3MpOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOTo TUIaHa. B X0/ie IEKIMOHHBIX 3aHSATHIH pacKphIBAIOTCS 0a30BBbIE BOIPOCHI B PAMKax
KaX/10M TeMbl TUCUMIUIMHBI (Tabnauua 4). O003HA4aroTCs KIIFOYEBBIE ACIEKThl TE€M, a TaKKe
JICNIAI0TCSl aKLEHThl Ha HanOojee CIOKHBIE M Ba)KHbIE IIOJOXKEHUS HM3y4aeMOro MaTepuala.
Marepuansl JIeKUUH SIBISIOTCS OHNOPHOM OCHOBOM Uil MOJrOTOBKM OOy4yaromIMXcsl K
NPAaKTUYECKUM 3aHATHSIM / 1a00paTOPHBIM paboTaM ¥ BBHIMOJIHEHUS 33JlaHUI CaMOCTOSTEIbHON
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOM
aTTeCcTallu N0 JUCIHUILINHE.

B xone neKIMOHHBIX 3aHATUH pPEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHHE Y4eOHOTO
MarepHaa.

10.3. MeTtoauyeckue YKa3aHHMs 10 OCBOCHHMIO JHCHUILUIMHBI Ha J1a00paTOpPHBIX
paborax

JIaGopaTtopHble pPabOTBl MO3BOJSAIOT MNPHOOPECTH CTYAEHTaAM YMeHHs paboTaTh ¢
XUMHUYECKMMH peareHTaMu, ocyJoi u npuOopaMu, OCYIIECTBISATh XUMUYECKUI 3KCIIEPUMEHT U
NPOBOJUTH NEpBUYHbIE HAayuHbIe HMccienoBaHusA. B naboparopHbie paOOThI BBEJEHBI AJIEMEHTHI,
MOBBILIAIONINE UHTEPEC CTYJEHTOB K HUM M MX IO3HAaBATEIbHYIO aKTUBHOCTb. [[Jsl OBBIIEHUS
MO3HABATEILHOM aKTUBHOCTH CTYJEHTOB U MPUOOPETEHHs] UMHU MEPBUYHBIX HABBIKOB HAYYHOTO
UCCJIEIOBaHMsI, B O3TU KJIACCUYECKHE J1adopaToOpHble pabOThI BBENIEHBI AJIEMEHTHl HAyYHOIO
UCCIIEIOBaHMsI, KaK-TO:

a) BbIOpaTh OJMH M3 MPEIJIOKEHHBIX PEAKTUBOB JUIsI MPOBEJACHUS PEAKIUU U OLEHUTh
pe3yJIbTar;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MepBbIN B3I
oJ00HOH, peaKInu;

B) Mpe/cKa3aTh MPAKTHUECKOE 3HAYeHHE TOW MM WHOM peakldu, COMpPOBOXKIArOIIeHcs
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToAroToBKy K Kaxkaoi 1abopaTOpHON paboTe CTYAEHT JIOJKEH HadaTh C 03HAKOMJICHHUS C
TUTAHOM 3aHSATHS, KOTOPBII OTpakaeT cojiepsKaHue MpeI0KEHHON TEMBI.

[locrne BbIMOTHEHHS Kaxa0i IJabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YKa3bIBAalOTCs €U palboThl, X0A pabOThl, JaeTCs PUCYHOK M ONMUCAHUE YCTAHOBKH,
TabJIMIa YUCIICHHBIX Pe3yJIbTaTOB, TPaQUKHU, BEIYUCICHUS U BBIBOJIBI.

[Tpu oueHnBaHUM 1a00OPATOPHBIX pabOT YUUTHIBACTCS CIIEAYIOLIEe:

- Ka4eCTBO BBINOJIHEHUS] HKCIEPUMEHTAIBHO-TIPAKTUYECKOM YacTH paboThl U
CTENEHb COOTBETCTBHSI PE3YIbTATOB paOOTHI 3alaHHBIM TPEOOBAHMSIM;

- Ka4ecTBO O(OpPMIICHHSI OTUETa IO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PaOOTHI.
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IMPU BBIITOJIHCHHUHU UMHU KOHTPOJIbHBIX SaHaHHﬁ.

10.4. MeToanyecKue yKa3aHUs 10 CAMOCTOSITEIbHOM padoTe 00y4yalomuxcs

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4YaroIIEerocs K ayIuTOPHBIM
3QHITHSIM ¥ MEPOIPHUATHIM TEKYIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAMH 10 H3y4aeMOu
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOArOTOBKU MPOSBISIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHIATHSIX W B KAUECTBE BBINMOJIHCHHBIX MMPAKTHYECKUX 33JaHUN W JIpyrux (OpM TEKYIIero
KOHTPOJISL.

[Ipu BBIMONHEHUU 3aaHUN IS CAMOCTOSATEIHHOUW PabOThI pPEKOMEHAYETCS MpopadoTKa
MaTepUaJIOB JICKIIMH MO KaXKIOW NPOMJACHHOM TeMe, a TakKe€ H3YyYEeHHE PEKOMEHIYyEeMOM
JTUTEPaTyphl, TPEICTABICHHON B pa3jene 0.

B mnporecce camocTosTenbHOW pabOThl MPU W3YUYEHUU TUCIHUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CICIUATM3UPOBAHHBIX AyJUTOPHUSIX JUISI CAMOCTOSTEIBHONW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HUH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «VHTEpHET» K AICKTPOHHON HH()OPMAIMOHHO-00pa30BaTEIIbHON
cpene ynusepcutera (QMOC) u sanektponHoi 6udnuoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl Y4YeOHbIE M Y4eOHO-METOJMYECKHE MaTepuaibl, KOTOPBIE MOTYT OBITh
MCIIOJIb30BaHBI JIJIsl CAMOCTOATEIHHON PabOThl IPU U3YYEHUU AUCIUILTUHBL.

Jiis oOydJaromuxcst Mo 3a049HOM (hopMe OOyUeHHUs CaMOCTOSITeNIbHAs paboTa SBISICTCS
OCHOBHBIM BHJIOM Y4€OHOI J1eATeIbHOCTH.

10.5. MeToanyeckune yKka3aHus /il BbINOJHEHUSI KOHTPOJIbHBIX padoT

[Tpu m3yueHnn Kypca «AHATUTHYECKAS] XUMHUSA U (PU3HKO-XUMHUYCCKHE METOJIBI aHATIN3a)
npoBoauTcs 10 KOHTPOJBHBIX pabOT MO pasiesiaM JAMCHUIUIMHBI M3 METOAMYECKUX YKa3aHWil:
Ananmutuueckass xumusi. Yacte 1. Jlomamnue 3amanus. KoHTposnbHBIE paboTh: YueOHO-
METOJIMYECKOe MOCOOue K JIaOOpaTOPHBIM 3aHATHSIM MO JTUCHUIUINHE «AHAIUTHYECKAs XUMHS U
¢usuko-xumuueckue metonsl aHanuza» / HI'TY um. P.E. AnekceeBa / A.Il. ApOarckuii. H.
Hosropon, 2016. - 36 c.

11. OHEHOYHBIE CPEJACTBA JJISA KOHTPOJIAA OCBOEHUA JTUCHUIIJIMHbI
Tunosblie KOHTPOJILHBIC 32JaHUS WM HHBbIE MAaTEePHAJbl, HEOOXOAUMBbIE VIl OLIEHKHU
3HAHUI, YMEHH I, HABBIKOB U (MJIM) ONBITA B X0/I€ TEKYIIEr0o KOHTPOJIsl YCIIeBAeMOCTH
Bornpocsl, nHAuBHIyalIbHBIE 3a/I1aHUS U 334a41 [TPEACTABICHBI B METOANYECKUX YKA3aHUAX
K IPaKTUYECKUM U JTabopaTopHbIM 3aHsaTusM [3.1 — 3.9], npeacraBieHHbIX B 11. 6.3.
Ilpumepvr munoewvix 3a0anuii:

11.1.2. TunoBble 3aJaHus AJs Ja00pPaTOPHBIX padoT

JlaGopaTopHnas pa6ora 2.1 «XapakTepHble peaKIHH HA KATHOHbI H AHUOHbD)
KoHTpoIbHBIE BOITPOCHL:

1. Kakas peakuus sBisieTcsi CieliupUIHON Ha HOH NH,"™?

2. Tlpn anamuse Bel He mpoBepwan monHOTY ynanenus NHy' - mona. Kakwe ommOku B
pe3yJbTaTax aHaJIM3a 3TO MOXKET MOBJIEeYb 3a c000i1?

3. Kakoro 1Beta obpa3yercst ocaJiok npu aencTBun rekcanutrpokobansrarom (1) natpus
na NH," - non?

4. Kakas peakiusi sSIBIs€TCS CelUPUIHON HA K" - won?

5. Kakxoro upera ofpasyercs ocagok npu obOHapyxenun K' - wnoma peakuueii c
rekcanutpokoodanpTatoM (I11) HaTpus?

6. Kakue ycioBus JoMKHBI ObITH COOMIONEHBI TPK OTKPBITHH K - MOHA ¢ ruapoTapTpaTom
HaTpus?
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7. Kak OTKpBITH K" - voH B KHCIIOi cpene ¢ NaHC,H,06?

8. KakoBbl 0COOCHHOCTH BTOPOM aHAIMTUYECKOMN TPYIITBI KATHOHOB?

9. [Touemy TpyNMIOBBIM PEareHTOM Ha KAaTHOHBI BTOPOU aHATUTUYECKON IPYIIBl KATHOHOB
ABIISIETCS XJIOPOBOIOPOAHAS KHCIIOTA?

10. Kak neiictByer pactBop ammuaka Ha AgCl?

11. Kak OTKpBITH B aHAIM3UPYEMOM pacTBOpPE MOH cepedpa?

12. ComnoctaBpTe COOTHOILIECHHE XJIOPHJA U HOAUAa cepebpa K IEHCTBUIO PaCTBOPOB
aMMuaKa ¥ [IHaHu/a Kaiausi U 00bACHUTE HAOIIOAAIOIINECs Pa3Inyus?

13. Tlouemy HeoOxomuMO OBICTPOE OTIEICHHE pacTBOpa OT OcajKa Tocie 00pabOTKH
ocajika xyopusioB cepedpa u prytu (I) pactBopom ammuaka?

14. Tlops0K BBINOJIIHEHHS PaOOTHI.

11.1.3. TunoBbie Bonpockl (3agaHKs) 1JIA YCTHOIO (IMCbMEHHOI0) Onpoca
JIEKIIUSA Ne 8
I'paBumeTpus
TUIIOBBIE BOITPOCbHI JJIAA TI'PYIIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHBIX 3AHATUAX:
1. M3MepeHune Kakoro XapakT€pHOIO IapaMeTpa JIEKUT B OCHOBE TI'PAaBUMETPUUYECKOIO
aHanuza’?
2. Kakue pa3HOBUHOCTU TPaBUMETPUUYECKOr0 aHaau3a Bel 3Haete?
3. B ueM coCTOUT MPUHLIMI METOJ1a OCAXKICHUA?
4. IlepeuncianTe OCHOBHBIE 3TAIlbl aHATN3a BEIIECTBA METOJIOM OCAXKICHUS.
5. KakuM 006pazom noaduparoT ocajnuTellb B TPaBUMETPUYECKOM aHaIu3e?
6. Kakue TpeboBanus MpeabaBISIOTCS K ocaxkaaeMoit popme?
7. Kak noiay4uTs U3 ocaxxgaeMoil popMbl rpaBUMETPUUECKYIO?
8. Kakue HexenarenbHbIE SBIECHUS BO3MOXHBI IMpPU IMPOKAJIMBAHUU OCAJKOB: a) Oapus
cynbdara; 0) xenesza (1) rugpoxcuaa?
9. IlepeuncnuTe JOCTOMHCTBA U HEIOCTATKU TPABUMETPUYECKOTO aHAIM3a.

11.1.4. TunoBble 3aaHusi A1 KOHTPOJIbHOI padoThI

KOHTPOJIBHASA PABOTA Ne 3
TEMA «PABHOBECHUE B I'ETEPOI'EHHBIX CUCTEMAX»

1. Paccuurate mpousBereHHE pacTBOpUMOCTH, eciau B 100 mMu1 BOABI pacTBOPUMOCTH
cocramsieT: a) 0,058 r Hg»,SO4; 6) 2,33-10-4 r BaSOs,.

2. Bemuucnuth pactBopumoct HgyCl, B Boje mo 3HaYeHHIO €ro MpoU3BEICHHS
PacTBOPUMOCTH.

3. BBIYHCITHTD M CPABHHTH PacTBOPHUMOCTH (Momb/am°) AgCl B Boge n B 0,01 M KCl.

4. K 100 M1 HacslmeHHOro pacTBopa BaSO, npuGasmu 10 ev® 0,5 M pacteopa NaySOy.
Kakas koHIIeHTpatusi HOHOB Oapust (Mom/M°) ocTaHeTCs B pactBope?

5. Hacpruennsii gaCTBop CaSO4 cmemany ¢ paBHBIM 00bEMOM PacTBOPA, COJIEPKALIETO
0,0248 r Na;Cy04 B 1 M. TIpomsoiineT nmu oOpazoBanue ocanka CaCy04?

6. PaccumrtaTh mnpousBeneHHE pacTBOPUMOCTH, eciii B 100 My BOJBI pacTBOPUMOCTH
COCTABJISICT: Q) 3,2~10_3 r Ag,COg; 6) 6,8~10_16 r Ag,S.

7. Berauciuth pactBopumocts Cazg(PO4), B Boze mo I1P.

8. Kakas u3 1Byx cpaBHMBaeMbIX coiel 6onee pactBopuma B Boje: BaSO, nmn CaSOy.

9. BeIUuCINTD ¥ CPAaBHUTH PACTBOPUMOCTD (MOJ‘IB/,Z[MS) PbCrO,4 B Boze, B 0,1 M K,CrO4 u B
0,2 M Pb(NOs)s.

10. K 125 cM® HachlmeHHOro pactBopa PbSO4 mpubapmmm 5 oM’ pactBopa Na,SOy4 ¢
MaccoBoit goneit 0,5%. Kakast KOHLIeHTpalyst HOHOB CBUHIIA (MOJII:/,Z[M3) OCTaHEeTCsl B pacTBope?
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11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MATepHAJIbl, HeOOXOAUMBIE IJIsl
OLICHKY 3HAHWH, yMeHMIl, HABBIKOB M (MJIH) ONBITA B X0[€ NMPOMEKYTOYHOM ATTECTALUM 110
AUCHUILINHE

3ayer mpoBOAMTAC B YCHOH (opMe MO BceMy MaTepually HU3y4yaeMoro Kypca
«AHaTUTHYECKas XUMUS U PU3UKO-XUMUYECKUE METObI aHAIIN3a» BO 2 CEMECTpe.

DK3aMeH NPOBOJHUTCS B YCTHO-TIMCbBMEHHOW (OopMe MO BCEMYy MaTepHaly H3y4aeMoro
Kypca «AHaIuTH4YecKast XUMUs U GU3UKO-XUMHUYECKHUE METO/Ibl aHAIN3a» B 3 ceMecTpe.

DK3aMeHAIIMOHHBIN OMJIET COAEPIKUT 2 BOIPOCA U3 PA3HBIX TEM Kypca M OJIHY 3a]ady.

IlepeyeHb BOIPOCOB U 3aIaHUi 1JI OATOTOBKH K 3a4eTy/IK3aMeHy
(OIIK-2: UOIK-2.1, UOIIK-2.2, UOTIK-2.3, UOIK-2.4; OIIK-4: UOIIK-4.2; UOIIK-5:
HOIIK-5.1, UOIIK-5.2, UOIIK-5.3):

2 ceMecCTp - 3a4eT:

1. AmnanuTHueckas XUMHs KaK HayKa.

2. OcHOBHbIE TOHATHS (METOJA, METOJIWKA, KAYECTBEHHBIH, KOJMYECTBEHHBIMH,
CTPYKTYPHBIH, 3I€MEHTHBIN, (YHKLINOHATIBHBIH).

3. Hcropusi pa3BUTHS aHAIMTUYCCKOW XWMHH. AHAIMTUYCCKUE MPU3HAKH BEIICCTB U
AHAINTUYECKUE PEAKILIHH.

4. TlomroroBka obOpasma k aHanmmsy. Cpemssii 1poba, oTOOpP CcpemaHed MpoOEL.
YyBCTBUTENBHOCT XUMUYECKUX peakuui. XapakTepUCTHKAa YyBCTBUTEIBHOCTH aHAJIMTUYECKHUX
peakmuii (oOHapy>KMBAaeMbIii MHUHUMYM, IpeAelbHOe pa30aBieHUe, MpeaeibHas KOHICHTPALus,
MUHMMaJbHBII  00BEM MpenenbHO  pa3zdaBiieHHOro  pactBopa. CrnocoObl  MOBBIIICHUS
YYBCTBUTEIBHOCTH.

5. MWzbuparenpHocTh  XuMHueckux — peakuuil.  Knaccudukaums — peareHTOB B
AQHAINTUYECKUX PEAKIUsAX (IpUBECTU MPUMEPHI CIEUU(PHUUHBIX, U30UPATENbHBIX M TIPYNIOBBIX
peareHToB). CriocoObl yBennyeHus: n3oupaTteabHocTh. [IpuBecT mpumMepsl.

6. CuibHBIE U CiTa0ble SJIEKTPOIUTHI, ONPEACTICHHE, IIPUMEPHI.

7. Crenenb qucconuanuy, GopMmyina pacuera.

8. OOmias KOHIICHTpAIHs ¥ aKTHBHOCTH HOHOB B pacTBope. MloHHAs cuia pacTBopa.

9. TereporeHHble paBHOBECHs B aHAIUTUYECKOM XUMHUU. CrocoObl BbIpaKEHUS
pPacTBOPUMOCTH  MaJIOPACTBOPUMBIX  AJIEKTPOJIMTOB (MaccoBasi pacTBOPUMOCTb, MOJIIpHAst
pacTBOopuUMOCTS). [Ipon3BeeHrEe paCTBOPUMOCTH, OIIPENEICHHE, PACUET.

10. YcnoBue obpa3oBanus ocankoB. J[poOHOe ocaxkaeHue W apodHoe pacTBo- 10 penme
ocagkoB. [lepeBoJ OJHMX MajgOpacCTBOPUMBIX AIEKTPOJIUTOB B Jpyrue. BiMsHHME paziudHbBIX
(bakTOpOB Ha MOJTHOTY OCAKJIEHHUS OCATIKOB M UX PAaCTBOPEHUE.

11. BausiHMEe TIOCTOPOHHHMX 3JEKTPOJUTOB HAa PacTBOPUMOCTh MaJOPaCTBOPHMBIX
CHWIIBbHBIX 37ekTponuToB. ComneBoil adpdext, onpenenenne. Gopmyna pacuera pacTBOPUMOCTH B
IPUCYTCTBUHM OJHOUMEHHBIX KATUOHOB WJIX aHUOHOB.

12. Pacuer pH B pacTBOpax CHIIbHBIX KHCIIOT U OCHOBAaHWH. BimsHUEe KOHIEHTpanuu Ha
3HauyeHue pH.

13. 3akon pazsenenus OctBanbaa. Pacuer pH ciiaObIx 0JJTHOOCHOBHBIX U MHOTOOCHOBHBIX
KHCJIOT U OCHOBaHUI.

14. bydepnsie cucrembl. 3HaueHuss pH Oydepubix pactBopoB. IlpuBectn npumepsl
Oy(epHBIX pacTBOPOB, CoAepkalUX cl1adylo KUCIOTy U ee coib. Dopmyna pacuera pH manHOM
cMecH. XUMHU3M OypepHOro 1eHCTBUS.

15. OcHOBHBIE = XapaKTepUCTUKU  OydepHBIX  pacTBOpoB. bydepnas  emKocTs.
Hcnonb3oBanue OypepHBIX CUCTEM B aHATH3E.

16. OxucnuTeNbHO-BOCCTAHOBUTENBHBIE CHCTEMBL. OKHCIUTENHbHO-BOCCTAHOBUTEIILHBIC
HNOTEHIMATIbl  peAoKc-ap (CTaHJApTHBIM  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIN  MOTEHIHAI,
peabHBIN YCIIOBHBIN MOTEHIUAN, ()OPMATIbHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIIN TOTEHITHAT).
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17. Tunel 2n1eKTpoAOB (3JEKTPOAbl CPABHEHUS, UHAUKATOPHBIE 3JIEKTPOJbI, X CTPOCHHUE,
dbyakuun). Ypasaenue HepHcra.

18. Mertoapl pa3zieneHuss W KOHIICHTPUPOBAHUS BEUIECTB B AHAIUTHYECKOH XHMHU.
OCHOBHBIE IOHATHS.

19. Knaccugukaius METOIOB pa3AeieHNs U KOHIEHTPHUPOBAHHUS.

20. Ocaxnenue u coocaxjaeHue. [IpuMeHeHHe 3KCTPAKIMKM B aHAIUTHYECKOM XUMMH.
[Ipunuun Meroaa >KUIKOCTHOM 3KCcTpakuuu. OCHOBHBIE TOHITHUS KUJAKOCTHONU SKCTPAKIIHH.

21. Turpumerpuueckuil aHanu3. OCHOBHbIE MOHATHUS (TUTPAHT, TOUKA YKBUBAJIEHTHOCTH,
UH/IMKATOp, KpUBas THpPOBaHUs). TpeOOBaHUS, NMPENbABISIEMbIE K PEaKIHUsIM B TUTPUMETPHUH.
PeakTuBbl, NpuMeHseMbIE B THTPUMETPHUU.

22. CranmapTHble BEIIECTBA, THTPAHTBI, CIIOCOOBI TMPHUTOTOBJICHUS TUTPOBAHHBIX
pPacTBOPOB U YCTAHOBJIEHMs UX KOHIEHTpauuu. [IpuBectu npumepsl.

23. TunoBble pacyerel B TUTpUMeTpud. CrocoObl BBIPAKEHHS KOHIEHTpaluid B
TUTPUMETpUHM (MOJISIpHas KOHUEHTpalMs, MOJsSpHas KOHLEHTpalus OSKBUBAJIEHTa, THUTP,
MOTIPABOYHBIN KOA(PHUIHEHT).

24. Pacuer Macchl CTaHAApTHOro oOpasla s HIpPUTOTOBJICHHUS TUTPAHTA, pacyer
KOHIICHTPAIIUN TUTPAHTA.

25. Knaccudukanuss METOOB TUTPUMETPUUYECKOIO aHajdM3a: KUCIOTHO-OCHOBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE, OCAJIUTENIbHOE, KOMILJIEKCOHOMETPUYECKOE  (TIIPUMEPBI).
Buns! TuTpoBanus (mpsmoe, o0paTHOe, KOCBEHHOE, PEBEPCUBHOE). METOIbl YCTaHOBICHUS TOUKU
TUTPOBAHUSI.

26. KucnorHo-ocHOBHOE TUTpoBaHUE. OCHOBHBIE pEaKkIMM M THUTPAHTbl MeToAa. THuIbl
KHCJIIOTHO-OCHOBHOTO THTPOBaHUS (IKAJTMMETPHUS M aluauMeTpusi). MHauKaTopsl, TpeOoBaHMs,
HpEeIbsBIsEMbIE K HUM.

27. NonHasi, xpoModopHas, HOHHO-XpOMOGOpHAs TEOPHUH WHIUKATOPOB KHCIOTHO-
OCHOBHOT0 TUTpOoBaHUs. [Ipumepsl.

28. OkHCIMTENBHO-BOCCTaHOBHTENbHOE TUTpoBaHue. CymHOCTh MeToa. Kiaccudukanms
PEIOKC-METOJIOB.  YCJIOBUSL TPOBEJECHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
TpeboBanus1, MPEIBSBIIEMBIE K PEAKIIUSIM.

29. Bugsl  OKMCIUTEIBHO-BOCCTAHOBUTEIBHOIO  TUTpPOBaHUS  (IpsiMoe, oOpaTHoe,
3amectuTenbHOe). IIpuMepsl OKHCINTENbHO-BOCCTAHOBUTENBHBIX HHAUKATOPOB. Ddopmyisbl,
nepexo OKPacKH B TOUKE IKBUBAJIEHTHOCTH.

30. Huxpomaromerpusi. CyIIHOCTh METOJA, YCIOBHUS MPOBEACHUS TUTPOBAHUS, TUTPAHT,
€ro NMPUroTOBJIEHUE, YCTAHOBJICHHE TOYKU SKBUBAJIEHTHOCTH.

31. Nonmomerpuyeckoe TtHTpoBaHWe. CyIIHOCTP METONA, YCIOBHS  IPOBEACHUS
TUTPOBAHHUS, TUTPAHT, €T0 IPUTOTOBJICHNE, YCTAHOBJIEHUE TOUYKH SKBUBAJIEHTHOCTH.

32. Kommiekconomerpuueckoe TuTpoBanue. CyITHOCTh METONa, YCIOBUS TPOBEICHUS
TUTPOBAHMUS, IOHATHE O KOMIUIEKCOHATaX METAJJIOB, TATPAHT, €r0 MPUTOTOBJIEHUE, YCTAHOBIICHHE
TOYKH YKBUBAJICHTHOCTH. BimsiHME pa3nnuHbIX (pakTOpOB Ha CKAYOK Ha KPUBOW THTPOBAHUSI.

33. Unaukaropsl. CyliHOCTh METOJ1a, TUTPAHT, WHAUKATOPHI.

3 ceMecTp - IK3aMeH:

1. Tlonstue ®XMA. Ananutnueckuid curHan. OCHOBHbIE XapakTepUCTHKHU. [Ipuemsl,
ucnonb3yembie B DXMA. [Ipsimble u3mepenust 1 TuTpoBaHue. Paznuunblie criocoObl onpeaeneHus
COJIepKaHuUs UCCIIEyEMOTr0 KOMIIOHEHTA.

2. Knaccupukamuss @OXMA: 1o wu3MepseMblM CBOHCTBaM, YYBCTBUTEJIBHOCTH,
MHTEHCUBHOCTH, CENIEKTUBHOCTH. OCHOBHBIE COCTABHbIE YACTH AHATTUTHUYECKUX IPUOOPOB.

3. OO6paboTka pe3ynabTaToB aHanu3a, OCHOBHBIE METPOJIOTUYECKHE XapaKTEPUCTHKH.
[TorpemHoctsr  m3MepeHus. KoaddunmeHT HOPMHPOBAHHBIX OTKIOHEHWH. ['paduyeckas
00paboTKa pe3yIbTaTOB aHAIN3A.
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4. lloHATHEe O CHEKTPOCKONMU. OMHMCCHOHHAs CHEKTpPOCKONus. MHTEHCHBHOCTh U
HIMPUHA CIEKTPAJIBbHBIX JUHUNA. KauecTBEHHBI M KOJIMYECTBEHHBIH aHAJIN3 B HMUCCHOHHOU
CHEKTPOCKOIUH.

5. JlromuHecueHTHbIM aHanu3. OOmas XapakTepucTUKa U OCOOCHHOCTH 3MHCCHOHHBIX
ONTUYECKUX METO/IOB.

6. Teopus aOGcopOLMOHHBIX MeTONOB aHaiu3a. CHeKTpbl TOMIOMIEHUS U HUX
npoucxoxaenue. BpamarensHeie, KojaeOaTeNbHbIC U AJIEKTPOHHBIE CIIEKTPHI.

7. AToMHO-abcopOroHHas criekTpockonus. 3akoH byrepa-JlamGepTa-bepa.

8. ®oromerpus. Meronsl wu3MepeHuid B KonopumeTpuu. CrnexrpodoTomerpus.
®orokonopumerp. Cxema npubopa, padora Ha HeM. ONTUMaIbHBIE YCIOBUS (POTOMETPUUYECKUX
ONPEAEICHUN.

9. Paccessnue uznyuenus. Hedemomerpus u TypouaumeTpus.

10. MMonsipumetpust. [TomydeHne TIOCKOMOMSPU30BAHHOTO cBeTa. [IpuHIMN neiicTBus
MOJIIPU3aTOpa. 3aBUCUMOCTD YIJIa BpAllleHUs TUNIOCKOCTH MOJISIPU3AIMHI OT Pa3IMYHbIX (PaKTOPOB.
OnTuyecky akTUBHbBIE BellecTBA. Annaparypa AJis NOJIIPUMETPUUECKUX U3MEPEHUI.

11. OcHoBHBIE TOHATHS U KIIACCU(PUKALINSA HNEKTPOXUMUYECKUX METO/IOB.

12. Bonbsramnepometpus. Kitaccuueckas nomnsiporpadus. [Ipomecchl mpoTekaromue Ha
PTYTHOM KarelbHOM 3JIeKTpojie. XapaKTepucTuka noisiporpadudeckoi BoiHbl. KonndecTBeHHbII
Y Ka4eCTBEHHBII NOJsiporpaduuyecKuil aHamus.

13. Kynonomerpusi. Teoperuueckue ocHOBbL. Kraccudukanus KyTOHOMETPHUECKUX
meTonoB. IloreHumocraruueckas KyjnoHoMeTpus. IIpuOopsl 111 MOTEHLMOCTATHYECKOMN
KynoHoMeTpuu. Kynonomerpuueckoe turpoBanue. [Ipakruueckoe mpuMeHEeHHE METOa.

14. Konnykromerpus. YnaenabHas M DKBUBAJEHTHasl d3JeKTporpoBogHocTu. Cxema
KOHJIYKTOMETpa. Mertoapl u3MepeHus B  KOHAYKTOMETPUU: MpsMas KOHIYKTOMETpHS,
KOHJAYKTOMETPUYECKOE TUTPOBAHUE U €r0 pa3HOBUAHOCTH; BU-KOHIyKTOMETpHSL.

15. TloreHuumomeTpusi. ONEKTPOAbl: HWHAWKATOPHBIE M CPaBHEHUS, HMX THUIBI H
BO3MOXKHOCTH. YacTHbBIN ciy4yail moTeHimomeTpun - usMmepenue pH. CTEKISHHBIN SIEKTPO/I.
[ToreHIMOMETPHUYECKOE TUTPOBAaHHE. BO3MOXKHOCTM INPHMEHEHUS NPHU pPa3IMYHBIX METOJaX
TUTPOBAHUS.

16. Macc-cnektpomerpun. TeopeTnueckoe o60cHOBaHKE MeTo1a. BoaMoXkHOCTH MeToAa.

17. Paaguomerpuueckne MeTOJbl aHalW3a. THUIBI PaJMOaKTUBHOIO pacnaiga |
paZiMoOaKTUBHOTO M3iIy4YeHHs. KuHeTHdeckue 3aKOHOMEPHOCTHM PpaJUOaKTHMBHOIO —pacnaja.
B3aumoseiicTBue painoakTUBHOTO U3JIY4YE€HHUS C BEIIECTBOM M PUOOPHI ISl PaIMOMETPUUECKOTO
aHaJIN3a.

18. Meroauku paguOMETPUYECKOTO aHaimu3a. AKTHUBAI[MOHHBIE METONBI. MeTObI
U30TOMHOro pazbasieHus. Paguomerpruueckoe THTPOBAHHUE.

19. Tepmuueckue metonpl. TepmorpaBumerpus. Tepmudeckuid u auddepeHnnanbHbIH
TEPMHUUYECKUN aHAJIN3.

20. Xpomartorpadus. Teopernueckoe obocHOBaHHMe MeTona. Kiaccudukaius MeToI0B
xpomarorpaduu.

21. OcHOBHBIE XapaKTEPUCTHKH XpoMaTorpaduieckux NHKOB. OCHOBBI TEOPHH
xpomarorpaduu. Mero TeopeTruecKkux Tapeiok. Kunerndeckas Teopus.

22. Tlpubops! aiist Ta30Boi XxpoMaTorpaduu. Jerekropsl. Bo3MoXHOCTH MeTO/1a Ta30BOM
xpomarorpaduu

23. ToukocmnoiiHasi xpomarorpadus. MonooOMeHHass xpomatorpadus. [Ipaktudeckoe
pUMEHEHHE XpoMaTorpapuuecKux METOI0B.

25. B dyeMm 3akirouaeTcs NPUHIMITHAIGHOE OTIWYHE JJIEKTPOTPAaBUMETPHUECKOTO H
KYJIOHOMETPHUYECKOI'0 MEZOB aHAIN3A.
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YTBEPXIAIO:

Hupexrop nnctutyra @XTuM

« 7 202 1.

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

HamnpaBieHHOCTB:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B paGouyro nporpaMmy He BHOCATCA U3MeHeHHs. [I[porpamma akTyalin3upoBaHa Jsis

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj

Havaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapbl
poTOKOJI Ne OT «_ »

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyroluii BeIMycKatomiel kadeapoir HaHOTEXHOIOTUS U OMOTEXHOIOTHS
« »

202 r.

202 1.

202 r.

Meroanueckuii otaen YMYV: « » 202 .
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