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1. HEJIb U1 3AJIAYHX OCBOEHUA JTUCIHUIIJIMHBI
Henb u3yyeHus: AUCHUIIMHDI:

— (dopmHpOBaHHE y CTYJICHTOB 3HAaHWH M HABBIKOB, OOCCICUMBAIONINX BO3MOXXHOCTH NPHUMEHEHUS
(U3UKO-XUMHYECKAX METOJIOB ISl PELICHUS aHAIUTHYECKUX 3ahad B cdepe paauarroHHOH
0€30MacCHOCTH CpEAbI.

33[[3‘11/[ U3YyYCHUHA TUCHUIIJINHBI:

— 00eceunTh 3HaHUE OCHOBHBIX ITOHATHM U ITOKa3aTeIeH (1)I/I3I/IKO'XI/IMI/I‘ICCKOFO aHaJInu3a,

— IO3HAKOMHUTH C OCHOBHBIMU ME€XaHHU3MaMH IIPOLECCOB IMOATOTOBKH 00BeKTa K HU3MCPUTCIIbHOMY
oTamy (1)PI3PIKO-XI/IMI/ILI€CKOFO aHaJIi3a.

— JaTb MNpCaACTaBJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX QJICKTPOXUMHNYECCKOTIO,
CIICKTPOCKCKOIINYECKOI'0 1 xpOMaTorpachquKoro METOJ0B aHaJIn3a BEUICCTBA U cMmeceit BCIICCTB

— o0ecIeunTh YMCHHUC NPUMCHATH (1)H31/IKO-XI/IMI/I‘I€CKYIO MCTOOUKY IJId PCIICHHUA AHAIIMTHYCCKUX
3aaad.

— HOp€aoCTaBUTL CBCACHHA O COBPCMCHHBIX METOdAaX (1)I/I3I/IKO-XI/IMI/I‘ICCKOFO aHaJIM3a.

2. MECTO JUCIHHUILIIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TIPOI'PAMMBI (nanee
— OIl) CIIEHUAJIUTETA

JlucuuiuiiHa peanu3yercss B paMKax d4acTd, (OpMHUPYEeMOM Yy4acTHHUKaMH 00pa30BaTEeIIbHBIX
OTHOILIEHUH, U OTHOCUTCSA K 001IenpodecCHOHaTEHOMY MOIYJTIO.

Jis ocBOeHUS JUCHUILTMHBI HEOOXOAMMBI KOMIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3y4eHUS
cnenyromux quciumuimH: «Oo0mas pusuka», «MaTeMaTHUeCKU aHamu3y, «XuMus», «Duzmdueckas
XHUMUS.

JIMCIMIUIIMHBL W/WAM TPAKTHKH, JUISI KOTOPHIX OCBOEHHE JaHHOW AMCLUHUIUIMHBI HEOOXOIUMO Kak
IPE/IIECTBYIOIIEE: BBINOJIHEHUE HAyYHO-HCCIIE0BATENbCKONM paboThl, BCEX BHUAOB MPAKTHUKH U
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTHI.

Jucuunnnza u3ydaercst Ha 3 Kypee B 6 cemecTpe.

3. HEPEYEHDb INTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMUN OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrate ocBoenus OOIl cneunmanurtera oOydarolmMiics ODKEH OBJAJETh CIEAYIOIIUMHU
pe3yibTataMu 00y4YeHus MO0 JUCHUILIUHE:

Konanl HaumenoBanue Kox u HaumeHOBaHMe MHAMKATOPA
KOMIIeTECHIU KOMIIeTCeHIIUH AOCTHKEHHUsI KOMIIeTeHIIMH
MK-3 Crnioco0eH K IpOBEAEHUIO 3-11K-3 3HaTh METO/BI IPOBEACHUS
UCCleIOBaHUM (hru3nyecKux UCCIIeIOBaHUH (PU3UYECKHUX MPOIIECCOB;
NIPOLIECCOB B SAEPHBIX V-I1K-3 ymeTh NpOBOAUTH UCCIIEIOBAHUS U
HHEPreTUYECKUX YCTAHOBKAX | HCIHBITAHUS 00OPYIOBAHUS SIIEPHBIX
B IIpolLiecce pa3paboTKH, HHEPreTUYECKUX YCTaHOBOK;
CO3/1aHHus, MOHTaXxa, Hanaaku | B-IIK-3 BnaneTs MeTOqMKaMU UCIIBITAHUI
1 DKCIUTyaTalluu 000pyI0BaHUs IPU €r0 MOHTAXKE M HAJIAJIKE;
IMK-10.1 CriocobeH k aHanmu3y u 3-IIK-10.1 3HaTh 3aKOHOMEPHOCTH
OLICHKE BO3/IEUCTBUSA BO3/ICUCTBUS HOHU3UPYIOIIMX U3JIY4EHHUI Ha
VMOHM3UPYIOUINX M3IYUYEeHUH | (U3NUECKHE U XUMUUYECKHE CUCTEMBI,
Ha (pU3nvecKue u YeJIOBEKA M OOBEKTHI OKPYKAIOIICH CPEIbI;




XAMHUYECKHE CUCTEMEL,
4e0BeKa U 0O0BEKTHI

OKpY>KaroIen cpeibl

V-IIK-10.1 YMeTs npoBOANTH aHATIN3
BO3JICUCTBUS HOHU3UPYIOLINX U3JIy4CHUHN Ha
¢bu3nyeckrue 1 XUMUUYECKHE CUCTEMBI,
4eJI0BEKa U 00BEKTHI OKPYKArOIIEH Cpeibl;
B-IIK-10.1 Bnagets MeETOOaMU OLIEHKHU
BO3JICUCTBUS HOHU3UPYIOIIMX U3JIy4CHUN Ha
bu3nyeckrue 1 XUMUYECKHE CUCTEMBI,
4eJI0BEKA U 0OBEKThI OKPYKaroIIe Cpeibl;

4. BOCIIUTATEJIbHBIN HOTEHIAAJI JIACIATLIAHBI

Hanpasienusi/uean | 3agaum BocnuTanus (Kom) BocnurareabHBI MOTEHIMAJ
BOCIIMTAHUS AMCHMILINH
WHTemnexTyalibHOe Coznanue ycnoBu, Hcnons3oBaHKue BOCIIUTATEILHOTO
BOCIIUTAHUE o0ecreunBaronx NOTEHIMAIA TUCUUILUIMH TYMaHUTAPHOTO,
(opMHUpPOBaHUE KYJIBTYpPbI €CTECTBEHHOHAYYHOTI0,
ymcTBeHHOro Tpynaa (B11) o0menpoeCCHOHATBHOTO U
1po(hecCUOHATLHOTO MOAYJIS JIJIst
(dhopMUpOBaHHS KYIBTYPBl YMCTBEHHOTO
TpyJla IOCPEICTBOM BOBJIEUEHUS CTYICHTOB
B yueOHbIE UCCIIE0BATEIbCKUE 3a/IaHus,
KypCOBbI€ pabOThI U Ap.
[Tpodeccuonansuoe | Co3maHue ycIoBHIA, 1. Vicionb30oBaHNe BOCIIUTATEILHOTO
BOCIIUTaHUE o0ecrneunBaroux HNOTEHLMaNa JUCHUIUINH
dbopMupoBaHUEe UyBCTBA 1po(hecCUOHATLHOTO MOAYJIS [Tt
JIMYHON OTBETCTBEHHOCTH 32 (hopMHUpPOBaHUS YYBCTBA JTMIHON
Hay4YHO-TEXHOJIOTHYECKOE OTBETCTBEHHOCTH 3a HAYYHO-TEXHUYECKHE
pasButue Poccun, 3a noctmkeHus: Poccun, o0cykaeHus
pe3ynbTaThl UCCIEAOBAHUN U COLIMAIBHOW U MPAKTUYECKON 3HAUUMOCTHU
ux nocnencteus (B17) Pe3yIbTaTOB HAYYHBIX UCCIEAOBAaHUMN U
TEXHOJIOTUYECKUX pa3pabOTOK.
2. Vlcrionb30BaHNE BOCTIMTATENLHOTO
NOTEHIMaNA TUCIUILIAH
po(hecCUOHATBEHOTO MOIYJIS JIJIst
(hopMupOBaHUS COMATBHON
OTBETCTBEHHOCTH 3a PE3YyJIbTAThI
HCCIICIOBAHUM U UX IIOCICACTBHS,
KPUTUYECKUI aHaU3 MyOIuKaIuil B
npodecCuoHaIBHON 00J1acTH, BOBJICYCHHUE B
peaJIbHbIE HAYYHO-HCCIIEA0BATEIBCKUE
MIPOEKTHI.
[Ipodeccuonanproe | Co3manue yCIOBUMA, Hcnonb3oBaHue BOCIUTATENBLHOTO
BOCITUTaHHE o0ecreynBaroIuX MOTEHIMaJa AUCIUIUINH
dbopMupoBanue npoeccnoHaTbHOTO MOJTYJIS ISt

OTBETCTBEHHOCTH 32
po¢eCCHOHAIBHBIN BBIOOD,

(B18)

npodeccuoHanbHOE Pa3BUTHE U
poQeCCHOHAIIbHBIE PEIICHUSI

(hopMHUpOBaHUA y CTYJCHTOB
OTBETCTBEHHOCTH 3a CBOE
npoecCHOHATbHOE Pa3BUTHE TIOCPEICTBOM
BBIOOpA CTYIEHTAaMU MHAWBUTYaJIbHBIX
00pa3oBaTeNbHBIX TPAEKTOPUH,
OpraHMU3aIi CUCTEMBbI OOIIEHUS MEXTY
BCEMHU y4yaCTHHUKaMU 00pa30BaTeIbHOTO
IIpoLIecca, B TOM YHCJIE C UCIOJBb30BaHUEM




HOBBIX MTH(OPMAITMOHHBIX TEXHOJIOTHM

[Tpodeccuonansuoe | Co3maHue yCIOBHIA, 1. Ucnonb30BaHue BOCMIUTATEIBLHOTO
BOCIIUTAHHE o0ecreunBaronx NOTEHLMaNa TUCIUIUINH
(dbopmHpoBaHKE HAYYHOTO po(heCCUOHATTBHOTO MOJTYJIS JISL:
MHUPOBO33PEHUS, KYJIbTYpPbI - (opmMHUpoOBaHUS TOHUMAHUSI OCHOBHBIX
MOVCKA HECTaHJAPTHBIX MPUHIUIIOB U CIIOCOOOB HAYYHOTO
HAyYHO-TEXHUYECKUX MO3HAHUS MHPA, Pa3BUTHS
pEIIeHU, KPUTHIECKOTO UCCIIEIOBATENILCKUX KAaYeCTB CTYJCHTOB
OTHOUICHHUS K UCCIIEIOBAaHUSIM | TIOCPEJICTBOM UX BOBJICYCHUS B
mxeHay4dHoro Toiika (B19) HCCIIE0BATENIbCKUE TPOEKTHI 10 00JIaCTsIM
HAyYHBIX MCCIIEAOBAHUM.
2. Vlcrionb30BaHUE BOCIIUTATENILHOTO
NOTEHLMaNa TUCIUIUINH
po(heCCUOHATTBHOTO MOJTYJIS JIS:
- opmupoBaHUs CHOCOOHOCTH OTHEINATH
HACTOSIIIME HAYYHBIC UCCIICIOBAHUS OT
JHKEHAYYHBIX MTOCPEACTBOM MIPOBENICHUS CO
CTYJCHTAMH 3aHITHHA U PETYJSPHBIX Oece/
- (hopmupoBaHUS KPUTHUECKOTO
MBIIIUICHHS, YMCHHSI paCCMATPUBATh
pa3NyYHbIe UCCIIEI0OBAHUS C SKCIIEPTHOM
TIO3HIINHU TIOCPEACTBOM OOCYKICHHUS CO
CTYJIEHTaMH COBPEMEHHBIX HCCIIEIOBAHUM,
UCTOPUYECKHX TPEIIMOCHUIOK MOSBICHHUS
TEX WM UHBIX OTKPBITUHN U TeOpUid
[Ipodeccuonanbroe | Co3nanue yclioBUA, 1. Ucnonib30BaHre BOCIIUTATEIHLHOTO
BOCIUTaHHE o0ecreunBaromnx NOTEHIIMaNa TUCIUILUINH
(dbopmMHpoBaHUE HABHIKOB podecCHOHATEHOTO MOJTYJIS IJIST Pa3BUTHS
KOMMYHHKAITIH, KOMaHJHOU HABBIKOB KOMMYHUKAIIUU, KOMaHIHON
paboTsl u uaepcrea (B20) paboTHI U TMIEPCTBA, TBOPUYECKOTO
[TpodeccuonansHoe | Co3naHue ycnoBHid, WH)XCHEPHOTO MBIILIEHUS, CTPEMIICHUS
BOCIIUTaHHE 00eCTIeYnBarOIINX CJIeI0BaTh B MPOQeCcCHOHATbHON
(dbopMHpOBaHUE CIIOCOOHOCTH U | JEATEIILHOCTH HOPMaM IOBEACHUS,
CTpEMIICHUS CIIeIOBATh B 00€eCTIeYNBArOIINM HPAaBCTBEHHBIH XapaKTep
npodeccuu HopMam TPYZOBOU AEATEIBHOCTH M HECITY>KEOHOTO
MOBEIEHNsI, 00ECIICUNBAIOIIMM | TIOBEJIEHUS, OTBETCTBEHHOCTH 32 IPUHSTHIE
HPABCTBEHHBIN XapaKkTep peleHus Yepe3 MOAr0TOBKY TPYIIOBBIX
TPYIOBOM JACSITEILHOCTH U KYPCOBBIX pabOT M MPaKTUICCKUX 3aJIaHUH,
HECITyKeOHOTO MOBEICHHS peleHne KeilcoB, MPOXOKIECHUE MPAKTUK U
(B21) noarorosky BKP.
[Tpodeccuonansuoe | Co3maHue yCIOBHIA, 2.Vcnonb30BaHuE BOCIIUTATEIBHOTO
BOCIIATaHHE 00eCTIeYnBarOIIINX MOTEHIMaJa TUCIIHILIHH

(dbopmMHpoOBaHKE TBOPUECKOTO
WHXEHEPHOTO MBIIIICHUS,
HAaBBIKOB OpTraHU3alNH
KOJUIEKTUBHON ITPOEKTHOU
nestenbHoCcTH (B22)

poheCCUOHATBHOTO MOJTYJIS IS

- (hopmupoBaHUS MPON3BOJACTBEHHOTO
KOJUIEKTHBHM3MAa B XOJI€ COBMECTHOI'O
pelIeHns KaK MOJIEIbHBIX, TaK U
MIPaKTUYECKUX 33]a4, a TAKXKE IyTEM
MOJIKPEIJICHUE PALlMOHAIBHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aMMOJICMCTBUS B POEKTHOMN
JeSITeTbHOCTH YMOLUOHAIBHBIM 3P (HEKTOM
YCIIEIIHOTO B3aUMOJIEHCTBUS, OLYIIEHUEM
pocta o611ei 3¢ (HEeKTUBHOCTH PH




pacnpeneneHny MPOEKTHBIX 3a7a4 B
COOTBETCTBUH C CUIIbHBIMU
KOMIIETEHTHOCTHBIMHU U 3MOLIMOHAJIbHBIMU
CBOMCTBAMM WIEHOB IPOEKTHOM IpyNIIb

IIpodeccuonanproe | Co3manue yCIOBHMA, Hcnonb3oBaHue BOCIUTATEIBLHOTO
BOCIIUTaHHE o0ecrneunBaroInx MOTEHIMaJa JUCIUIUINH
dbopMupOBaHUE KYIbTYpPbI 1po(hecCHOHATLHOTO MOAYIIS [t
MH(POPMALMOHHOM (dopmupoBanus 6a30BBIX HABBIKOB
6e3onacHoctH (B23) nH(pOpMaIMOHHOM 0€301aCHOCTH Yepe3
H3y4EHUE MTOCIIEICTBUM XaJIaTHOTO
OTHOINIEHUA K paboTe ¢ nH()OPMALIMOHHBIMU
cucTeMaMmu, 6a3aMy JIaHHBIX (BKIIOYas
NEepCOHANIbHBIE IaHHBIE), TpUEeMax U
METO/ax 3JI0YMBIIIJICHHUKOB,
MOTEHIIMATHHOM YPOHE I0JIb30BATEIISIM.
[Ipodeccuonanbroe | Co3nanue ycloBUA, Hcnonbs3oBanne BOCIUTATEEHOTO
BOCITUTaHHE o0ecreunBaromnx noTeHuuana 010ka npodeccnoHalIbHbBIX
(dbopMHupOBaHKE KYJIbTYpPHI TUCITUIUINAH 171 (GOPMHUPOBAHUS YyBCTBA
SAJIEPHON U paJuallMOHHON JIMYHOM OTBETCTBEHHOCTH 3a COOIIOZCHHE
oe3omacHoctH (B24) SIIEPHOM M paJlnalluOHHON 06€30MacHOCTH, a
[Tpodeccuonansnoe | Co3maHue ycIoBHIA, TaK)Ke COOJII0/ICHNE TOCYIapCTBEHHBIX U
BOCITUTAHUE o0ecrneunBaroux KOMMEPYECKUX TalH
dbopMHupoBaHHE
poQeCCHOHAIBHON
OTBETCTBEHHOCTH B 00JIaCTH
pa3paboOTKH, a TAKKE
MIPUMEHEHHUS COBPEMEHHBIX
METOJIOB, TPUOOPOB U CUCTEM
JUTSL TOCTHXKEHUST YCTOMYUBOTO
Pa3BUTHS MUPHBIX SIICPHBIX
TEXHOJIOTHi1, HallPaBJICHHBIX Ha
VIIy4IICHUE TPyAa U KU3HU
yenoBeka (B25)
[Tpodeccuonansuoe | Co3maHue yCcIOBHA,
BOCITUTAaHUE o0ecreunBaroIImnx

(dhopMHUpOBaHKE OTBETCTBEHHOM
sKossorundeckoit nosuiuu (B26)

5. OFBbEM JUCIIAIIJIMHBI B BAYETHBIX E/IUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHNYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCS C MPENNOJABATEJIEM (ITO BUJIAM 3AHATHIA) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Bup padorsl

KoandecTBo 4acoB Ha
BU/ padoThI:

KonTakTHas padora o0y4yaommxcs ¢ npenojgasareiemM

AyIMTOpHBIE 3aHATHS (8ce20) 48
B tom uncne:

JleKyuu 16

npakmuiecKue 3aHamus 16

(u3 HUX 8 Ghopme npaxmuuecKkoli NOO20MOBKU (0)




1abopamopHvle 3aHAMUSL 16
(u3 HUX 8 Ghopme npaxmuyecKoli NOO20MOBKU) 0)
IIpomeskyTouHas arTecTaums
B ToMm uncie:
9K3AMEH 36
CamocTosiTesibHasi padoTa 00y4YarommXxcst
CaMocTosiTe1bHAsi paboTa 00y4alIIMXCS 60
Bcero (uachr): 144
Bcero (3aueTHbIe eTMHMIBI): 4
6. COAEP)KAHUE JAUCHUIIJINHBI, CTPYKTYPUPOBAHHOE no TEMAM
(PABAEJIAM) C YKA3BAHHUEM OTBEJIEHHOI'O HA HHUX KOJHWYECTBA

AKAJIEMUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHI

6.1. Pazoenst Oucyuniunsl u mpyooemKoCHib O 6UOAM YUEOHbIX 3aHAMUIL (8 AKAOEMUUECKUX

uyacax)
Henensi| Ne HaumeHnoBaHue pa3jesia /TeMbl 1M CHMIIJIMHBI Buabl yueOHoli padoTsl
n/n
Jlex|IIp|JIao|Bueaya|CPO
1-4 |1, |PH3MKO-XMMHYECKHE METOIbI AHAIN3A KaK pasjael 4 lala 15
AHAJUTHYECKOH XUMHH
1 1.1.|BBenenune B nucuunnuny. TeopeTnyeckue OCHOBBI
Ka4eCTBEHHOI'0 ¥ KOJIMUYECTBEHHOr0 (pu3uKo-xumuueckoro | 1 | - | - - 3
aHaiusa
1-2 |1.2.|Meton u Metoauka. [IpuHIMITEl KIacCH(pUKAUY METOIOB
Ka4eCTBEHHOTO M KOJMYECTBEHHOTO (hpr3nko-xumuueckoro | 1 | 2 | - - 3
aHaiusa
2.3 [1.3.|CTpyKTypa GU3NKO-XUMHUECKOH METOAUKH aHAJIN3a 1]-1 - - 3
3-4 |1.4.|[ucnepcHble cucTeMsl B PU3MKO-XUMHYECKOM aHAIN3E 112] 4 - 6
5-10 [2. |PH3HKO-XMMHYECKHE OCHOBBI METOI0B pa3/ie/IeHUus H 614l 6 15
KOHIIEHTPUPOBAHHUSA
5 2.1.|0O6mas xapakrepucTika GU3NKO-XUMHUECKUX METOI0B 2 |- - - 3
5-6 |2.2.|Meronbl ucnapenus 1 11| 2 - 3
7-8 |2.3.|Merton skcTpakuuu 111 2 - 3
8-10 |2.4.|Metox xpomarorpaduu 2 2] 2 - 6
10-11 |3. |OcHOBHBIE OHATHSA METPOJIOTHH B (pU3HKO- 2 |2 15
XMMHY€CKOM aHaJIM3e
11 |3.1.|ITorpemHocT pe3ynbTaToB PU3MKO-XUMHIECKOTO 1 8
aHaym3a. Buabl morpemsocrei
10-11 [3.2.|Cnoco0sl BbIpakeHuUs pe3yabTaToB (PU3NKO-XMMHYECKOTO 1|2 7
aHanmsa
12-16 |4. |PH3MKO-XHMHYECKHE OCHOBBI HHCTPYMEHTAJIbHBIX 4161l 6 15
M€ETO/10B
12-14 |4.1.|OCHOBBI CIEKTPAJILHBIX METOJI0B aHAJIN3A 113]| 4 - 3
14-16 |4.2.|OCHOBBI DIEKTPOXUMUYECKHX METOJOB aHAIIN3A 13| 2 - 3
15 |4.3.|OcHOBBEI XpoMaTOrpauuecKuX METO0B aHAIHU3A 1 (-1 - - 3
15 |4.4.|CoBpeMeHHBIE METO/IbI AaHAIN3A 1]-1 - - 6




Bcero:

16 |16 16 - 60

Ipum.: Jlex — nexyuu, [Ip — npakmuueckue 3anamus / cemunapul, Jlab — nabopamopuvle 3aHamus,
Breayo — eneayoumopnas konmakmuasn paboma, CPO — camocmosmenvuas paboma obyyarowuxcs,
111 — npakxmuueckas nodecomoska.

6.2. Cooeprcanue oucyuniuHnvl, CHpyKmypuposantoe no pazoeaam (memam)

Jlexyuonnwiu Kypc

Henens

Ne

HaumenoBaHue pasjaeia
/TeMbl M CUHMIIHHBI

Conep:xkanue

13

1.

DOu3NKo-XUMHYECKHE METOJAbI

AHAJIN3Aa KaK pasael AHAJIUTHYECKOH XUMHH

1

. BBCI[GHI/IG B JUCHUIIIINHY.

TCOPCTI/I‘IGCKI/IC OCHOBBI
Ka4€CTBCHHOI'O U
KOJIMYCCTBCHHOI'O CI)I/IBI/IKO'
XHUMHUYCCKOI'O aHajIn3a

Lenp u 3anaun aucuuIuinHbl. OOII1e BOPOCH
AHAJTMTUYECKON XUMUM U aHAJTMTUYECKON CITY>KOBI 17151
1eJel AKOJIoruueckoro Koutpois. Ilonarue ananus
BellecTBa. AHAIUTHYECKUi curHai. du3nko-
XMMHUYECKHE METO/Ibl aHAIN3a KaK CIIO0COOBI
UACHTU(PUKALIMY U KOJTMYECTBEHHOT'O ONpeieIeHUs
COEJIMHEHUH, B OCHOBY KOTOPBIX MOJIOXKEHA MpsMas
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTBA OT €ro
XMMHUYECKOTo cocTaBa. lIpeaBapurenbHOe U3ydyeHue
3aBHCUMOCTH COCTaB — CBOMCTBA BELIECTBA
(c11I0COOHOCTD K CBETOMOIIOUICHUIO;
TEIUIONPOBOAHOCTD; JIEKTPOIIPOBOIHOCTE;
TeMIepaTypa KUIeHust U JIp.) A7 pa3paboTku (HU3HKO-
XMMHUYECKUX METOJIOB aHAJIN3a JTF000H CUCTEMBI.
Knaccudukanust puznko-xuMHUIECKHUX METOOB
a"anu3a. [IpuMeHeHne GU3NKO-XUMHUECKUX METO/I0B
aHaJIM3a B 9KOJIOTMYECKOM M paMallMOHHOM KOHTpOJIE.

1.2.

Meton u MeToauka.
[TpuHIMnBI K1accupukanuu
METOJI0B KaYECTBEHHOTO U
KOJIMYECTBEHHOTO (PU3UKO-
XMMHYECKOT0 aHaJIn3a

XapakTepuCTUKa METO/1a M METOJMKA aHaIN3a.
Nnentuduxanus u KOJTUIECTBEHHOE ONpeIeNieHNe
BemlecTBa. Knaccudukanus kauecTBEHHBIX U
KOJINYCCTBCHHBIX (I/IHCTp}IMeHTaJ'II)HBIX) METOI0B.
[TpsimMble 1 KOCBEHHBIE MeTO/1bl. CIIOCOOBI BBIPAXKEHHUS
3aBUCUMOCTH MCKAY U3MEPCHHBIM aHAJITUTUYCCKUM
CUTHAJIOM U COJEPKAHHUEM BEIECTBa, METOMbI:
rpagyrupoBOYHOrO rpadurka, CTaHAapTOB, 100ABOK.
[TpeumymiecTBa GU3NKO-XUMHUECKUX METOJIOB NEpes]
XUMHUYCCKUMU: HYyBCTBUTCIIBHOCTE U CCJICKTUBHOCTD
METO/IOB.

1.3.

Crpykrypa pusuko-
XUMHYECKON METOJUKU
aHaIn3a

[TocTanoBka 3a/auu, BEIOOP METO/1a U METOAMKH,
po600TOOP, MPOOOIOATOTOBKA, BHIIOTHEHUE
orepanuil orpeneaeHus, u3MepeHus: 1 00paboTKu
pe3ynbTaToB aHanu3a. OnpeseneHue aHaTU3UPyeMOoi
poObI: BUBI P00, yciioBus oToopa mpo0, [loaroroska
POOBI JJIs BEIOTHEHHSI HHCTPYMEHTAIbHBIX
U3MEPEHUI.

1.4.

JucniepcHble CUCTEMBI B

q)HSI/IKO-XI/IMI/I‘lCCKOM aHaJInu3¢

[TonsiTre nucnepcHoOM cucTeMsl. JlucrepcuoHHas
cpena, aucnepcHas (asa, CTereHu TUCIePCHOCTH.
['omoreHHbIe U reTeporeHHbIe cucTeMbl. bydepHbie
CUCTEMBI. PaCcTBOpBI HCTUHHBIE, KOJIJIOUHBIE, B3BECH,




Oydepubie. KonndyecTBeHHBIE XapaKTEPUCTUKN BOTHBIX
pactBopoB: pH pacTBopoB, OydepHast eMKOCTb,
KOHILIEHTPALIUS ¥ aKTHBHAsI KOHIIEHTPAIMU BELIECTBA B
pacTBOpE.
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DHU3NKO-XUMHYECKHE OCHOBBI

METOA0B PasaCJCHUA U KOHIHCHTPUPOBAHUA

_|O6mas xapakTepucTiKa

(1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX MCTOAOB

[TpuaIMIE! K1accudukanmu MeTo0B. OCHOBBI
METO/I0OB copOIHu, PHIbTpaInu,
VIBTpaeHTpU(YTUPOBAHUS, CEANMEHTAIINH, TUAJTH3a,
YIPaBIAEMON KPUCTAITN3AINH, JICKTPOXUMUICCKIX
METOJIOB | Jipyrue. [IpuMepsl MpuMEHEHUS
«TUOPHUIHBIX» METOJ0B. KpuTepuu MeTo10B:
KOHCTaHTa pacrpeeneHus, KodpOUIeHT
pacnpezeneHus, Ko3(pPUIMSHT pa3aeeHus, T0JIs
M3BJICYCHHOIO BEIIECTBA.

2.2.

MeTtoabl HucrapCHus

[Tpunimn metonoB. Kinaccudukaius: BelmapuBaHue,
cyOnmManusi, TUCTHIUISAINS, PEKTH(DUKAIIHS.
PacnpeeneHre KOMIIOHEHTOB CMECH JICTYUUX
KUAKOCTSH MEXKTY ITAPOM H KHUJIKOCTHIO IIPH
neperonke. 3akoH Payims. A3eoTporsl.
HecmemmBarommecs xuakoctu. [leperonka ¢ mapom.

2.3.

Meroa 3KCTpaKIuu

[Tpuniun Metona. KonmvyecTBeHHBIE KPUTEPUU
nporiecca SKCTPaKIIK: KOHCTaHTa paclpeieeHusl,
KO3 PUIIMEHT pacrpeieieHus, 10JIsl H3BICYCHHOTO
BemiectBa. CkopocTh dkcTpakuuu. Kinaccudukarms
BUJIOB DKCTpakiuu. [IpakTnyeckoe uCroib30BaHue
DKCTPAKLIUU.

2.4.

Merton xpomarorpaduun

[Tpunnun merona. KonndyecTBeHHbIE MOKa3aTeIn
xpomarorpaduueckoro npouecca. Paznens
XpoMaTtorpaduyeckoro Merojia (0OCHOBBI
Kjaccu(uKanum). XapakTepUCTHKA BHJIOB
xpomarorpagpudeckoro merojia. Criocoosl MoxydeHus,
00paboTka XpoMaTorpaMM U UX MCTIOJIb30BaHUE IS
UACHTU(PHUKAIIMYA U KOJTMYECTBEHHOTO ONpE/IeeHus
BellecTBa. AJCOPOLIMOHHBIA MEXaHU3M
Xpomarorpaduyeckoro pasaeneHus. AICOpOeHTHI U
ANIOEHTHI. AKTUBHOCTD aicopOeHTa. DIIIoupyromas
cuiia 3mtoeHTa. HeTpyMeHTanbHoe odopmileHue
METO/IA.

11

OcHOBHBbIE OHSITHS METPOJIOTUH B (l)PBHKO-XPIMH‘ICCKOM AHaAJIHU3¢

11

_|ITorpemnoctu pe3ynpTaToB

(U3UKO-XMMHYECKOTO aHan3a.
Buael norpemnocreit

[Torpemnoctu xumudeckoro ananuza. [lo cmocoOy
MaTEeMaTHYECKOTO BBIPAKECHHUSI: a0COMIOTHBIE U
oTHocHTeNbHbIE. [10 XapakTepy JOMyIeHHBIX OMTHMOOK:
ciy4yallHbIE U cUcTeMaThuyeckue MeTobl ycTpaHeHUst
norpemnocteit. [Tonsatre 3Havamumx yucen.

11

3.2.

CriocoObl BbIpaXeHUs
pe3yiabTaToB (HU3UKO-
XMUMUYECKOT0 aHaIn3a

CriocoObI BEIpaKEHUS COCTaBa TBEP/IbIX BEIIECTB U UX
cMeceid. CtocoOBI BRIpaXKEHHS COCTaBa ra30BOM CMECH
u pactBopa. @akrop nepecyera. KonnuectBeHHbIe
XapaKTePUCTUKH Ka4eCTBA BBIMOJTHEHHOTO aHAIH3a!
BOCITPOM3BOJUMOCTb, TOYHOCTb, IPABUILHOCTh U
JIOCTOBEPHOCTH pe3yibTara.

13,15

DOU3UKO-XUMHUYECKHE OCHOBBI

HHCTPYMEHTAJIbHBIX ME€TO10B

13

|OcHOBBI cIEKTpaIBHBIX

ITonsTHe HHCTPYMCHTAJILHBIC MCTOAbI aHAJIM3Aa.




MCTOJ0B aHaJIn3a

Knaccudukanus cnekTpocKONU4ecKX METOI0B.
Cnexrpanbhblie mpubopsl. [ToHsTrs 00 aTOMHOM 1
MOJIEKYJISIPHOM CIIEKTPOCKONUM. 3aKoH byrepa-
JlambepTta-bepa. Obmas knaccudukaius METOI0B
criekTpomMeTpun. POoTOMETPUUYECKUH,
pedpakToOMeTpHUECKUN, HEPEIOMETPUICCKUI 1
TypOOIUMETPUYECKUN METOJIBI.
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4.2.

OCHOBBI 3JIEKTPOXUMHUYECKHUX
METOJIOB aHAJIM3a

Krnaccudukanus 31eKTpOXUMUYECKUX METO/IOB.
[ToHsiTHE PNEKTPOXMMUUYECKOMN STUYEHKH U ee
AIEKTPOXUMUUYECKOTO SKBUBAJICHTA. XapaKTePUCTUKA
METO/IOB IMMIOTEHIIMOMETPHH, KYJIOHOMETPHH,
BOJIbTAMIIEPOMETPUU, KOHTYKTOMETPUH U
AJIEKTPOTrPaBUMETPHH.

15

4.3.

OcHoBbl XpomaTorpahudecKkux
METOJIOB aHAJIN3a

OO6mwme cBeieHus 0 MPUOOPHOM OPOPMIICHUN
XpoMarorpaduyecKux METOIOB aHAIH3A.
PaccmoTpenue aHaauTHUECKUX MPUOOPOB pEerucTpalu
cUrHajoB. YyBCTBUTEIBHOCTh U CEJIEKTUBHOCTD
MHCTPYMEHTAJIbHBIX METOJIOB aHainn3a OCHOBBI
ra30XKHJIKOCTHOM Xpomarorpaduu. [Ipumenenune
XpomaTorpaduuecKux METO/I0B B KOJTMUECTBEHHOM
aHaJIM3€ CIOKHBIX CMECEM.

15

4.4,

COBpeMeHHHe MCTOABI
aHaJInu3a

Macc-cnekTpanbHbIM METOJT KaK METOJI, OCHOBAHHBIN
Ha U3MEPEHUHU MaCChl MOHU3UPOBAHHBIX OCKOJIKOB
Mouekyn BemiecTB. [lonsarue « ubpuaHbie METOABI
aHanu3ay. ['a3oBasi XpomMaToO-Macc-CIEKTPOMETPUSL.
JKuakocTHass XpoMaTo —Macc-ClIeKTPOMETPHS.
TaHnnemHasi Macc-CIEKTPOMETPHSL.
PeHTreHOCTPYKTYpHBIN aHAIN3.

HpakmulteCKue/ceMuHapCKue SAHAMUA

2.3.

Meto SKCTpakIuu

Henenn N HaumenoBanue pasjaesia Conepanne
/TeMbl TUCHUILIHHBI
24 |1 |®Dusnko-xuMHYecKHe METObI AHAJIN3Aa KaK pa3ie] aHAJUTHYeCKO XuMuu
2 1.1.|BBeneHne B TUCIUILINHY. THIBI XUMUYECKUX PEAKLUH, HCIIOIb3yEMBIX B
TeopeTnueckrue OCHOBBI aHATMTUYECKOW XMMHH: C IEPEHOCOM MOHA BOAOPO/A, C
Ka4yeCTBEHHOTO H MEPEHOCOM DJIEKTPOHA, C TIEPEHOCOM MOHHBIX Tap.
KOJMYECTBEHHOTO (PU3UKO- Pemrenue 3a1a4 Ha MCIIOJIb30BaHUE €IMHMI] KOJIUYCCTBA
XUMHUYCCKOT'O aHAJIn3a BEIICCTBA: MOJ'II:HI:II71 06’B€M, OTHOCUTCJIbHAA
MOJIEKYJISIpHAsi Macca, MOJISIpHAsi Macca, YHCIIo
ABorazapo.
4 1.2.|Merton u MeTouKa. Bubr KOHIIEHTpALIUH, OTIpeIesIeMbIX 110 pe3ybTaTaM
[TpuHIMnIBI K1accuuxauu MHCTPYMEHTAJIBHBIX U3MEPEHUI: T0JIeBasi, MOJISIPHAI.
METOJIOB KAUYECTBEHHOT'O U [TonsTue sxBuBaieHTa. KOJIMYECTBO SKBUBAJICHTOB.
KOJIMYCCTBCHHOI'O q)HBI/IKO- :‘)KBI/IBaJ'IeHTHaSI Mmacca. BKBI/IBaJ'IeHTHaSI KOHHGHTpaHI/II/I.
XHMHYECKOI'0 aHaIN3a [TonsiTHE cTaHAAPTHBIC U THTPOBAHHBIE PACTBOPEI.
Pemenue 3amad Ha onpeneneHne KOJIMYeCTBa MOJIEH U
HKBHUBAJICHTOB BEIIECTBA, a TAK)KE PACUETHI BEIHUMH C
HUCITOJIB30OBAHUEM MOJ'IS[pHBIX 1 DKBUBAJICHTHBIX MACC
BCIIECTBA.
6,8 |2. |®Pu3MKO-XMMHYECKHEe OCHOBBI METO10B pa3/ieieHUsl H KOHUEHTPHPOBAHUSI
6 2 2 |Metoabl ncnapenus KonnyecTBeHHbIE MOKa3aTeIu B METO/IC UCTIAPESHUST 1

9KCTpPAKIUU. Pemienue 3ala4 Ha OIIPCACIICHUC




MapIuaIbHOTO JTABJICHHS, OOIIETO JTaBJICHHUS,
MOJIBHBIX J0JIE B TAPOBOM U KUJAKOU YaCTH
CUCTEMBI, KO3 GHUIIMEHTA JIETYYECTH B METO/IC
ucrnapenus. Pemenue 3aa4y Ha onpezesnenme
Koa(durmenTa u3BICUCHUS, OCTATOYHOM JT0JIH,
Kod(uUIlMeHTa pacpeIeICHUS U YUCTIa CTaTui
MHOTOKPATHBIX ITPOIIECCOB B METOE YKCTPAKIIHH.

2.4.

Mertox xpomarorpaduun

KonnyecTBeHHbIE IOKa3aTened B METO/IE
xpomarorpadun. Pemenne 3amad Ha onpenenacHue
K03 pHLIMEHTa yIepKUBAHHS, BpEMEHU
yIAepKUBaHUs B TIOABWKHOM M HEMOABIKHOM (ha3ax,
YIIEIBHOTO 00BbeMa yIepKUBaHUS, Y CTIa
TEOPETHUYECKUX KOJIOHOK B XpOMaTOrpaguyeckom
METO/IC aHAJIN3a.

10

OcHOBHBbIE OHSITHS METPOJOIruM B (l)I/I3I/IKO'XI/IMI/I'-IeCKOM AaHaJIHu3¢e

10

Bunsl norpentnocrei

_|ITorpemnoctu pe3yapTaToB Meton craructudeckoi 00padoTku. [Ipsmeie u
(U3UKO-XMMHYECKOT0 aHalln3a. |KOCBeHHbIe n3MepeHusi. O0paboTka pe3yinbTaToB

IIPSAMBIX U KOCBEHHBIX M3MepeHui. [Ipeacrasinenue
pe3ynbTaTOB U3MEPEHUS B BUJI€ YMCIOBOIO 3HAYEHUS U
pa3MEepHOCTHU AaHHOU BeMUYUHBI. CrIOCOOBI BBIPAXKEHUS
3aBUCUMOCTH: CBOMCTBO Pemienue 3anay.

12-14

DOU3HKO-XUMHYECKHE OCHOBDI HHCTPYMECHTAJIBHBIX ME€TO10B

12-14

4.1.

OCHOBBI CIEKTPATIBHBIX
METOJIOB aHaJIM3a

Pemenue 3a1a4 ¢ npMEHEHUEM KOJIMYECTBEHHBIX
apaMeTpOB HHCTPYMEHTAJIbHBIX METO/IOB:
ONTHYECKas IIOTHOCTD, JIMHA U YACTOTA BOJIHBI
3JIEKTPOMArHUTHOT'O M3JIyYEHHMs; CUIa TOKA,
AIIEKTPOIHBIN MOTEHIIN AN, 3JIEKTPOIIPOBOJHOCTE;
BpeMs U K03 (DULIUMEHT yAep KUBaHUS B
XpoMaTorpaduueckoi cucreMe, BbICoTa, LIMPHUHA U
IUIOINAb XpOMATOrpaduyecKoro nuKa, KpUTepHii
pas3enacHus.

14-16

4.2.

METOJ0B aHaJIn3a

OcHoBsl anekTpoxumudeckux ([IepeBos oOpa3sia B HOHU3MPOBAHHYIO (hOpMYy.

Paznenenrie HOHOB 1O OTHOIIEHUIO UX MAacChl K
3apsiiaM, perucTpalys 3TUX HOHOB (Kak
MOJIOKUTEBHBIX, TAK U OTpULIATENbHBIX). OdopmieHne
pe3yabpTaToB aHanu3a (rpaduueckoe M HHGpPoBoe).

Jlabopamopu

ble 3aHAMUA

Heneas

HauMeHnoBanue
pasaeJa /TeMbl
JTUCIUIIINHEI

Conep:xanue

DU3UKO-XUMHUYECKHE M€

TOAbI aHAJIN3Aa KaK pasaeja aHAJIMTUYECKOH XUMHM

.|lucnepcHsbIe CHCTEMBI B

(1)I/ISI/IKO-XI/IMI/I‘{CCKOM
aHaJIn3¢C

JlabopaTopnasi padora Nel. Cpedcmea u od6ujue npuemoi
n0020mMoGKU Pu3uKko-xumuueckozo ananusa. /Jucnepcuvle
cucmembl: 0cadoK-pacmeop

3HAKOMCTBO C 000pYyJ0BaHHEM J1AOOPATOPUH U TIOCYI0M.
[ToaroroBka BeriecTBa st aHanu3a. [lonsaTre qpoOHBIi 1
CUCTeMaTUYeCKUH crlocoObl aHamu3a. Busl aucnepcHbIx
CHCTEM: B3BECH, KOJJIOUTHBIEC U HCTHHHBIE PACTBOPBHI.
O6opynoBanue A5 TIEPEBO/Ia BEMIECTBA U3 OJTHOTO
JIMCTIEPCHOTO COCTOSIHHSL B APYToe: EHTPUPYTHU, BOPOHKH,
bunpTpel. MapkupoBka GrIbTpoBaILHOM Oymarm.

10




[IpuroToBieHre pacTBOPOB BEMIECTB /715 aHau3a. [lonarue
anukBoTa. OOHapyXeHne KaTHOHOB 1-0i u 2-0if
AHAJIUTHUYECKUX TPYI B 0OLIEM pacTBOpE C IPUMEHEHUEM
KapOOHATHOTO METOA.

8,12 |2. |Du3MKO-XMMHYEeCKHEe OCHOBbI METO0B pa3/ieJieHHs] 1 KOHIIEHTPHPOBAHUS

8 |2.2.|Meroxsl ncnapenust JlaGopaTopuas pa6ora Ne2. Hoenmugukayun
[pacmeopumens ¢ npumenenuem memooos nepezoHKu u
pedppakmomempuu

N3yuenue 1a60paTOpHBIX YCTAHOBOK 110 METOJaM HCHApEHUs
(cocTaBiieHHE CXEM YCTAaHOBOK M OIIMCAHUE JieTalel ¢
XapaKTepUCTHKOM UX HazHadeHus). OnperneneHue
pacTBOPHTEIIS B KOHTPOJIBHOM 00pasLe

8 |2.3.|Merox skcrpakiuu JlaGopaTopHnas paGora Ne3. Konuuecmeennoe vzéneuenue
0p2anHu4ecK020 6euiecmea u3 600H020 pacmeopa Memooom
IKCmpaxkyuu

N3ydyeHnue 1a60paTOPHBIX YCTAHOBOK 110 METO/AM dKCTPaKIHH
(cocTaBiieHHE CXEM yCTAaHOBOK M OIMCaHME JETAJIECH C
XapaKTEePUCTUKOM uX Ha3HadyeHus ). OnpeneneHue KoIn4ecTsa
U3BJICYEHHOI0 BENIECTBA 10 33JAHHON METOJMKE

12 |2.4.|Merox xpomarorpaduu |/1adopaTopnas padora Ned. Oonapyosicenue masicenvix
Memasnoe 6 Cmo4HOIl 600€ MeMOOOM MOHKOCIOUHOU
xXpomamozpaguu

N3yueHne 1ab0paTOpHBIX YCTAaHOBOK 110 METOJaM
xpomartorpaduu (COCTaBICHHE CXEM YCTAaHOBOK U OMHMCAaHUE
JieTaliell ¢ XapakTepUCTUKON X HazHadeHus ). Onpenenenue
KOMITOHEHTOB B KOHTPOJILHOM 00pas3iie Mo 3aJaHHOM
METOJIUKE

12-16 |4. |PH3HKO-XHMHYECKHE OCHOBbI HHCTPYMEHTAJIbHBIX METO10B

12 |4.1.|OcHoBbi criekrpanbrbix |/Ia0opaTopHas pabora NeS. Honomempuueckoe
METOJIOB aHAIM3A onpeoenenue 6000po0H020 nOKaA3amens 600bl u

KOHOYKHIOMempuuecKoe usmepeHue 31eKmponpoeooHoCcmu
16 |4.2.|0OcHoBBI Y memp P ponp
NOY6EeHHOI CYCHEH3UU
JladopaTopnasi padora Ne6. Onpedenenue scenesa
(0buiezo) 6 600e homomempuueckum memooom

QJICKTPOXUMHUYCCKUX
METOJ0B aHaJIn3a

7.

INEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIHHEYEHUA JJIA

CAMOCTOSITEJBHOMN PABOTHI OBYUAIOHINXCS IO JUCHUILINHE

1.

8.

MeToaudeckne peKOMEHJAIMH K BBIIOJIHEHUIO JOMAIIHETO 33JaHMsl U MTOArNOTOBKE K TEKYIIEMY U
MMPOMEXKYTOUHOMY KOHTpOJt0 B padore: [lomskosa JLII., I'mymko KO.M. Metoas! pa3aeneHus u
KOHIIeHTpupoBaHus. JlabopaTopHuslii mpakTukym. O6HHHCK, 2009.

Meroanueckue peKOMEHJANN K BBIMOJHEHUIO JOMAIIHETrO 3aJaHus U MTOATOTOBKE K TEKYIIEMY H
MPOMEXKYTOUHOMY KOHTpoiro B pabore: Ilomskoa JLIL, ImymkoB HO.M.. Metonsl
KOJIMYECTBEHHOT0 XUMHUYecKoro aHaiuza. Jlaboparopuslit npaktukyM. O6uuHCcK, 2010.

Cnucok suTeparypbl UIsl CaMOCTOSITENBHOIO HM3YYEHHUs BOIPOCOB IO TEMaM JUCLUIUIMHBI B
COOTBETCTBUH ¢ 11.14.2.

@®OH/]I OIEHOYHBIX CPEJCTB JJIS1 MIPOBEJEHUS TEKYIIEN 1

MPOMEXYTOYHOM ATTECTAIIAU OBYYAIOIIMUXCSA IO JACIUILIMHE

11




8.1. Cea3b medxncoy ghopmupyemvimu KomMnemeHYUAMU U hopmamu KOHMPONA UX 0C6OCHUS

Ne | KonTpoJjupyembie NHaukaTop A0CTHKEHHS HaunmeHnoBanue oeHO4YHOr0
n/n pa3aebl (TeMbl) KOMIIETeHIIUH cpeacTBa TeKyuel u
AU CIHMILTHHBI NMPOMEKYTOYHOI aTTeCTANNHU
Tekymas arrectanusi, 6 cemecTp
1. Pasnen 1 3-I1K-3; Y-IIK-3; B-TI1K-3; 3-I1K- Jlomamnee 3agaHue
10.1; V-IIK-10.1; B-I1IK-10.1 3amura mabopaTopHoi paboThr Nel

(pabouas Terpaab, cobece0BaHUE,
OTBETHI HA BOIPOCHI)

2. Pasnen 2 3-I1K-3; V-IIK-3; B-I1K-3; 3-I1K- KoHnTtponbhas padora 1

10.1; V-IIK-10.1; B-IIK-10.1 JlomarmHee 3agaHue

3amura mabopaTopHbIX padoT No2
-Ne4 (pabGouas TeTpasp,
cobecel0BaHUE, OTBETHI HA

BOIIPOCHI)
3. Paznen 3 3-I1K-3; V-IIK-3; B-IIK-3; 3-I1K- Jomarxee 3amanue
10.1; V-IIK-10.1; B-IIK-10.1
4, Pasnen 4 3-I1K-3; V-IIK-3; B-IIK-3; 3-I1K- KontponbHas padota 2
10.1; V-IIK-10.1; B-T1K-10.1 3amura 1abopaTopHbIX paboT No5-

Ne6 (pabouas TeTpanp,
cobeceoBaHuE, OTBETHI HA
BOITPOCHI)

IIpomMeskyTOUHasi aTTecTalUsl, 6 cemecTp

OK3aMeH 3-I1K-3; V-IIK-3; B-IIK-3; 3-I1K- DK3aMeHaIMOHHBIA OUJIET
10.1; V-IIK-10.1; B-TIK-10.1

8.2. Tunoevie KonmpoavbHble 300AHUA UTU UHBLE MAMEPUATIbL, HE0DX00UMBbLE 0J151 OUYEeHKU 3HAHUIL,
YMEHUI U HABLIKOB, XAPAKMEPUYIOULUX INMANBL (POPMUPOBAHUA KOMNEMEeH YU

@OH/ OLIEHOYHBIX CPEJCTB MO AUCLUUIUIMHE OOECHeyuBaeT MPOBEPKY OCBOEHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs (KOMIIETEHIMM M MX MHAMKATOPOB) MOCPEACTBOM MEPONPUITUN TEKYyLIEH U
IIPOMEKYTOUHOM aTTECTAlUU 110 TUCLUTIINHE.

OHGHO‘IHI)IG cpeacTBa MpUBCACHLI B HpI/IJ'IO)KCHI/II/I «q)OHI[ OILICHOYHBIX CPEACTB».

8.3. Memoouueckue mamepuanvt, onpeoensrouiue Npoueoypvl OUCHUBAHUA 3HAHUIL, YMeHUI,
Ha6bIKO6 U (unu) onvima OeAmMenAbHOCMU, XaAPAKMEPUIYIOWUX Imanvl Gopmuposanus
KomnemeHnuuil

Hrorosas arrecraiuusa 1Mo  JUCHUIUIMHE  SABJIACTCA  HUHTCTPAJIBHBIM — IMOKA34aTCJIEM  KauCCTBa
TCOPCTUUCCKHUX U MPAKTHUICCKUX 3HAHWH 1 HAaBBIKOB O6yanOHII/IXC$I IO JUCHUIIIIMHE W CKJIAAbIBACTCS
N3 OLICHOK, IMMOJTYYCHHBIX B XO/€ TeKymeﬁ u HpOMCX(YTOQHOﬁ aTTeCTalmu.

Tekymast arrectanus B CEMECTpPe MPOBOIMTCS C IENbI0 O0ECHEUCHUS CBOEBPEMEHHOW OOpaTHOM
CBSI3H, JUUISI KOPPEKIIMU OOYUCHUS, aKTUBU3AIUU CAMOCTOSATEIBHOM pabOThI 00YyJarOLIXCS.

HpOMe)KYTOLIHaSI arTecTanusd npcAHasHadYCHa JJId 00BEKTUBHOI'O MOATBECPKACHHUA W OILICHUBAHHA
AOCTUTHYTBIX PC3YJIbTATOB OGy‘-ICHI/ISI MMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIIINHBI.

Texyias aTTecTalus OCyIIeCTBISETCS /IBa pa3a B CEMECTP:

e xkoHtponpHas Touka Ne 1 (KT Ne 1) — BwicTaBnsieTcsi B DJIEKTPOHHYIO BEIOMOCTh HE TIO3/IHEE
8 Hegenu ydeOHOro cemectpa. Brimrowyaer B ceOsl OLIEHKY MEpONPHUSATUN TEKYIIET0 KOHTPOJIS
ayIUTOPHOM U CaMOCTOSATEIBHOM paboThl oOOydwaromerocss IO paszaejam/TeMaM ydeOHOM
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JTUCIUTIIMHEI ¢ 1 1o 8 Hepenmo ydeOHOro ceMecTpa.

e xoHTpodbHasg Touka Ne 2 (KT Ne 2) — BrwicTaBiisieTcsi B 3JIEKTPOHHYIO BEJOMOCTb HE IO3/IHEE
16 menenu yueOHOro cemecTpa. BkitouaeT B ce0si OLEHKY MEpONPHUATHN TEKYIIEro KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paloThl oOydaromierocs IO paszjelaM/TeMaM y4eOHOi
JUCLUILTUHBI ¢ 9 o 16 Henemto yueOHOro cemectpa.

Pe3ynbrarhl Tekymiel U IpoMEXYyTOYHOM aTTeCTalluu MOJBOJAATCA MO ILIKaje OalIbHO-PEeUTHUHIOBON
CHUCTEMBI.

JTan peMTHHIOBOM cUCTEMBI / Henenn Bann
OueHOYHOE CPeCTBO Mty Maxcumym
Cemectp 6

Tekymas arrecrauus 1-16 36 60
KontpoabHas Touka Ne 1 7-8 18 30
Koumponvnas paboma 1 7 7 10
Jlomawmnee 3a0anue 8 3 5
3awuma nabopamopuwix pabom 8 8 15
KonrpoJsbHas Touka Ne 2 15-16 18 30
Koumponvnas paboma 2 15 7 10
Jlomawmnee 3a0anue 15 3 5
3awuma nabopamopuwix pabom 16 8 15
IIpomexyTOoUYHAsA aTTECTALMA - 24 40
DK3aMeH -

IK3ameHayuonHbvlll Ourem - 24 40
NUTOI'O no aucuumninHe 60 100

* MUHUMaJIbHOE KOJIMYECTBO OAJUIOB 32 OLIEHOYHOE CPEJCTBO — ATO KOJMUYECTBO OaiioB, HaOpaHHOE
o0y4aromuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3aCUMTHIBACTCSA, B IPOTHBHOM Cllydae
o0yyaroImuiicst T0HKEeH JTMKBUIMPOBAThH MOSBUBIIYIOCS aKaJEMHUECKYIO 3a/10JKEHHOCTD 10 TeKyIleH
WIM MPOMEXYTOUYHOHM arrecTanui. MUHUMaNIbHOE KOJMYECTBO OAJIJIOB 32 TEKYLIYIO aTTECTallUio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBE, U NPOMEKYTOUHYIO aTTeCTalnio cocTasisieT 60%
OT COOTBETCTBYIOIINX MaKCUMaJIbHBIX OaJIJIOB.

CryneHT cunTaercs aTTECTOBAHHBIM IO pa3JieNy, 3a4eTy WM 3K3aMeHy, €clid OH HaOpall He MeHee
60% ot MakcuMabHOTO Oana, MpeayCMOTPEHHOro paboyuei MporpaMmMoi.

CryneHT MOXeT OBbITh aTTECTOBAaH MO AMCUUIUIMHE, €CIHM OH aTTeCTOBaH IO KaXJIOMY pasfelny,
3a4eTy/7PK3aMeHy M €r0 CyMMapHbIN 0aut cocTaBisieT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

BOHYCI)IZ MOOIIPHUTCIIbHBIC OaJuIbl CTYACHT MOXKCET IMOJIYYHUTH K CBOEMY peI\/'ITI/IHl"y B KOHIEC CEMECTpa 3a
MPUCYTCTBUE HA JEKIHUAX, NPAKTHUYECKUX U JTAOOPATOPHBIX 3aHATUSAX W aKTHBHYIO M PETYISPHYIO
paboTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oayibl) HE MOXET MPEBBINIATH 5 0auIoB, BMecTe ¢ OauilaMu 3a TEKYIIYIO
aTTecTaiuio — He 6omee 60 6aIoB 3a cemecTp.

8.4. Ilxana ouenxu 0opazoeamenbHblX 00CMUNCEHUIL

WToroBas artecranys no JUCHUILIMHE oneHuBaeTcs o 100-0annpHON 1IKane U MpeiCTaBlIsIeT CyMMY
0asioB, 3apabOTaHHBIX CTYJEHTOM P BBHIIIOJIHEHUH 33/IaHUN B paMKax TEKyIIed M MPOMEXYTOUHON
aTTecTauuu
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Cymma
oannoe

Ouenka no
4-x pannvHou WKane

Ouenka
ECTS

Tpebosanusn K yposHio oceoenus y4eoHoi
OUCUUNIUHDL

90-100

5- «comauunoy/ «3aumernoy

OneHka «OTJINYHO» BBICTABIISETCS CTY/AEHTY,
€CJIM OH IIYOOKO U MPOYHO YCBOWII
IIPOrpaMMHBII MaTepHall, UCUEPIbIBAIOLLLE,
MOCIIEI0BATENbHO, YETKO U JIOTUYECKU
CTPOIHO €ro U3jaraeT, yMeeT TeCHO
YBSI3BIBATh TEOPHIO C MPAKTUKOM, UCTIOIB3YET
B OTBETE MaTepual MOHOTpapuIeCKOn
JUTEpaTyphbl

85-89

75-84

70--74

4 - «xopoutoy/
«3a4meHo»

65-69

60-64

3-
«V00871emeopUMenbHo Y/
«3aumeHoy

O1eHKa «XOpOLIO» BBICTABISETCS CTYACHTY,
€CJIi OH TBEPAO 3HAET MaTepuall, FpaMOTHO U
II0 CYIIECTBY U3JIaraeT ero, He JOoIycKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC

OneHka «y0BJIETBOPUTEIBHO» BBICTABIISIETCS
CTYJIEHTY, €CIIA OH UMEET 3HaHUS TOIbKO
OCHOBHOTI'O MaTe€pHalla, HO HE YCBOUII €ro
JeTaJIeH, JOIyCKAaeT HETOYHOCTH,
HEJ0CTaTOYHO IPAaBUIIbHBIE (POPMYITUPOBKH,
HapyIIECHUs JOTHYECKON
IIOCIIEOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepHraia

0-59

2.
«Hey00811emeoOPUMeNbHO»/
«He 3aUmeHO»

OneHka «Hey10BIETBOPUTEIILHO
BBICTaBJIIETCS CTYJIEHTY, KOTOPBIN HE 3HAET
3HAYUTEIBHOHN YacTH MPOTrPaMMHOTO
MarepHaia, J0MycKaeT CyIleCTBEHHbIE
omn6Oku. Kak mpasuio, oneHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS

CTy/IeHTaM, KOTOPbIC HE MOT'YT MPOIOIKUTH
oOyueHune 6e3 TOMOTHUTENbHBIX 3aHATUH 110
COOTBETCTBYIOIIEH TUCIUIUINHE

9. IEPEUEHD ogHOBHOﬂ 1 JONOJIHUTEJBbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHU S JUCIUIIJIAHBI

@) OCHOGHaA yYeOnasa numepamypa:

1.
2.

3.

Bacunwes B.I1. Ananutudeckas xumus: yue0. 1uist cTya. By30B. — M.: JIpoda, 2009. — 384 c.
Mocksun JI.H. PoguakoB O.B. Mertonsl pasneneHuss U KOHIEHTPUPOBAHUS B aHAJIUTUYECKON
xuMuu. — JJonronpyausiii: Matemnekr, 2011. — 352 c.

XanaputonoB 10.f. Ananmtudeckass xumus. AHanuTtuka 2. KomnuectBeHHbI aHann3. OuU3NKo-
XUMHUYECKHe (MHCTPYMEHTAIbHBIE) METOJbl aHanu3a. Y4eOHUK. 6-¢ M3/IaHue HCIPaBICHHOE U
noronaeHHoe. — M.: 3. I'pynmna «'30TAP-Menuay, 2014. — 656 c.

OU3NKO-XUMUYECKHE METONbl aHalu3a (HUCCIeNOBaHUs): ydeOHO-METOAWYecKoe Tmocobue /
cocrautenn E. B. Koportkas [u np.]. — Kemeposo: KemI'V, 2019. — 168 c. — Texkcr:
AIIEKTPOHHBIH // Jlansb: 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/134329 (mata oOpamenus: 28.08.2021). — Pexum gocrtyma: is
aBTOPU3. IIOJIL30BATEIICH.

[TomsikoBa JIIL., I'mymkoB FO.M. Metoasl pasneneHus U KOHICHTpuUpoBaHus. JlabopaTopHbIit
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http://opac.mpei.ru/notices/index/IdNotice:170571/index.php?url=/auteurs/view/47351/source:default

npakTukyM. — O6HMHCK, 2009.

[Tonsskoa JLIL, I'mymkoB IO.M.. MeToasl KOJIMYECTBEHHOTO XUMHYECKOIO aHaJM3a.
JlaGopaTtopHsblii mpakTukyM. — O6HUHCK, 2010.

Poauna M.M., XaycroB A.Il. HopmupoBanue u CHUKEHHUE 3arpsi3HEHUM OKpYXarolen cpeabl. —
Mockaa: IOpaiit, 2015 — 431 c.

0) OonoanumenvHan yyeOHas 1umepamypa:

1.

2.

3.

No ok

10.
11.

12.
13.
14.

15.
16.

17.

18.

19.

10.

3onotoB lO.A., lopoxos E.H., ®aneea B.. OcHOBBI aHaIUTHUYECKON XUMHUU. YUEOHUK ISt
By30B. Knura 1.u 2. Ilog pen. FO.A. 3onoroBa. — M.: Beiciias mikona, 2004.

OcHoBbl aHanuTHueckod xumuu. Ilpaktuueckoe pykosozctso. Ilox pen. FO.A. 3omnotoBa. — M.:
Bricmas mxoira, 2001.

AnanuTHueckass XuMus: y4yeOHMK: B 3 Tomax / mon pemakmmend A. A. Hmenko. — M.:
OU3SMATIINT, 2019. — Tom 3: UHCTpyMEeHTaNbHBIE METOBI aHau3a. YacTte 2. — 2020. — 504 c. —
Texcr : ANIEKTPOHHBIN //  JlaHb: JJIGKTPOHHO-OMOMoTewHass ~ cuctema. —  URL:

https://e.lanbook.com/book/143881 (mata oGpamenus: 28.08.2021). — Pexum gocryma: s
aBTOPU3. IIOJI30BATEIICH.

Hopoxosa E.H., ITpoxoposa I'.B. 3agaun 1 Bonpockl no aHaauTuiyeckoit xumuu. — M.: Mup, 2001.
AnekceeB B.H.. Kypc kauecTBEeHHOr0 XUMHUYECKOTO TTOJIyMUKpoaHanu3a. — M.: Xumus, 1973.
Axnexcees B.H.. KonmnuecTBennsiii ananms. — M.: Xumus, 1972.

Kpemkos A.Il. OcHoBbl aHanuTuyeckol xumuu. Teopermueckue ocHoBbl. T. 1. KauecTBeHHBII
a"anus. T. 2. KonnuecTBeHHbIN anamm3. — M.: Xumus, 1976.

IOpges 1O K. [IpakTuueckue padboTsl 1o opranndeckoi xumuu. Boin.1,2. — M: MI'Y, 1964.
Hépddens K. Cratuctuka B ananutuueckort xumuu. [lon pen. FO.I1.Annepa. — M.: Mup, 1994.
FOunr JI. UHCTpyMeHTaIbHBIE METO/Ibl XUMUYECKOT0 aHasin3a. — M.: Mup, 1989.

COopHHUK BOIPOCOB U 3a/1a4 1o aHagutudeckoit xumuu. [lox pen. B.I1. BacunbeBa. — M.: Bricias
mkosa, 1976.

®enopona A.U., Hukonsckas A.H. [IpakTrkym 1o 3KOJOTUM U OXpaHe OKpyXarouieit cpeabl. — M.:
['ymanuTapHsiif u3narensckuit nentp Bnanoc, 2001.

[Mutouu U.K. Kypc ananutnyeckoit xumuu. 6 usa. — M.: Beicias mikosa, 1994.

MaprteinoBa O.U., XKusunosa JI.M., Poraukun b.C., Cy60otuna H.I1. Xumuueckuii KOHTpoJIb Ha
TEIUIOBBIX U aTOMHBIX IEKTPOCTaHLUAX. YueOHUK /1 By30B. [Tox pea. O. M. MapTteiHOBOi. — M.
Oueprus, 1980. — 320 c.

Jleitkun FO.A. OcHOBBI 3K0J0rH4ecKOro HopMupoBanus. — Mocksa: @opym, 2014. — 368 c.
30510TOB I0.A. OcHoBBI AHATTUTUYECKOM XUMUHU. Kuwnra 1 u 2.
http://www.razym.ru/naukaobraz/disciplini/himiya/215126-zolotov-yua-red-osnovy-
analiticheskoy-himii-v-2-h-knigah.html

30710TOB I0.A. 3anauu u BOIIPOCHI o AHAJIUTUYECKON XUMUU —
http://mirknig.com/2012/10/04/osnovy-analiticheskoy-himii-zadachi-i-voprosy.html
[Ipubopbl W cucteMbl KOHTposisi W MoHuTopuHra Ha TOC u ADC. — http://www.mega-

lab.ru/catalog/special/Avtomaticheskiy_khimicheskiy _monitoring.
['maBbl U3 3IEKTPOHHOTO Y4eOHOrO Kypca Mo JUCHUIUIMHE "AHANUTHYeCKUi KOHTpoib". 2012 1. —
http://Ims.mephi.ru/courses.php4?page_id=m0601.

MNEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON

CETU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJUMBbIX J1JI51
OCBOEHMUSA JUCIIUITJIMHBI

1.

2.

Xumndeckas nH(popMamoHHas cetb [DnexTponHslil pecypc] — URL: http://www.chem.msu.su/.
Hata o6pamenns 28.08.2021.

SPECTRONIKA [Onektponnsiii pecypc] — URL: http://www.spektronika.ru/. /lara oOpamenus
28.08.2021.

Poccuiickuii ~ XUMHKO-aHATUTHUECKUH  mopran  [Daektponnsrii  pecypc] -  URL:

http://www.anchem.ru/. lata oOpamenust 28.08.2021.
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11. METOJUYECKHUE YKA3AHUSI JUIS1 OBYUAIOIUXCSI IO OCBOEHUIO
JTUCHUIINHBI

Bo BpCM: JICKIUU CTYACHTAM PCKOMCHIAYCTCA (bl/IKCI/IpOBaTB TECOPECTUUCCKHUE TTI0JIOKECHHUA U BBIKJIIaAKH,
U Uil YyCHICHIHOI'O YCBOCHHA TCEMbI IMOATOTOBUTHL OTBCTHI HaA BOIIPOCHI IO COOTBETCTBYIOIICMY
TEOPCTUUCCKOMY MaTCpually, U rnpu HCO6XOI[I/IMOCTI/I 3aIlIpOCUTb KOHCYJIbTAIUIO Yy JICKTOPA. KoHucmiext
JIGKI_[I/II;'I OOJDKCH COCTAaBJIATBHCA: KpPaTKO, CXCMATHYHO, IMOCICAOBATCIBHO. HpI/I 9TOM JOJIXKHBI
(bHKCHpOBaTBCH OCHOBHBIC ITIOJIOKCHHA, BbIBOABI, (bopMYJ'II/IPOBKI/I, O606H.I€HI/IH; IIoMc4YaTbCA BaAKHBIC
MBICJIM, BBIACIIATHCA KIIFOUCBBIC CJI0OBA, TCPMUHBI.

Ha cemmHapax OCYIIECTBIISICTCS 3aKpeIUICHHE MpPOIIEHHOr0 Marepuasia, B (OpMe OTBETOB Ha
BOIIPOCHI CTYJIEHTaMU IO IpoifeHHoM TeMe. [IpenonaBartens pa3baCHAECT HE YCBOCHHBIE JIEMEHTBI
Tembl. [10 OTAENBHBIM pa3jieraM MPOrpaMMbl PEIIAIOTCS THUIOBBIC 3aJa4M, pa3OMparoTcs oOmIHe
BOIIPOCHI BBIIIOJHCHHA JOMAlIHHUX 3a[[aHHﬁ, paccMaTpuBarOTCA MNMPUMEPBI pacuCTOB HCO6XOIII/IMBIX
BenmurH. [lo  mpoOiemMHBIM  Bompocam  o(GOpMIICHHUS  JIAOOPATOPHBIX  pabOT  MPOBOIUTCS
cobecenoBanue. st 3TOr0 MpeABApUTENBHO CTYACHTAM COOOIIAeTCs TepevyeHb JOMOTHUTEIHHON
JUTEepaTypbl, HEOOXOAMMOHN JUIs pacUIMpeHUs Kpyrozopa mo JnaHHoOMYy Bompocy. OOcyxnatorcs
pe3ysIbTaThl BBINOJIHEHUS MEPONPUATUN TEKYIIEro KOHTpousis. Pa3z0uparorcs nomylieHHblE OMINOKU
JUIS TIOCJICIYIOIIETO CaMOCTOSITEILHOTO HCIpaBlieHUs] uX. lIpu MOATOTOBKE K MPOMEKYTOUHOMY
KOHTpOJIIO (9K3aMeHY) oOcyxkmaercss o0beM U TIOJHOTa BBIIOJHEHHOTO YYeOHOro IUIaHa I10
JVICIIUTUTMHE, BBISBIISIFOTCS HEIOYETHI JIJIS IOPAOOTKHU | MOJYYCHUH JIOIYCKa Ha SK3aMEH.

[Ipy BBINOAHEHMM AOMAIIHMX 33JaHUNM CTYAEHT HCIHOJb3YeT IPUOOPETEHHbIE HAa CEMHHApPCKHUX
3aHATHAX HAaBBIKM PACYETOB, CAMOCTOSTENIBHO HM3y4aeT HpuMepbl u3 Jekuuil. CamocTosTelbHas
paboTa TpW BBHIIOJHEHWW WHIMBHIYaJIbHBIX 3adaHUN TpeOyeT H3Y4YeHHUS M HCIOJIb30BAHUS
CIIPaBOYHBIX MaTepuayoB. YacTb CIPaBOYHOrO Marepuaga CTYyACHT IIOJydaeT OT IpEernoaaBaTelld,
4acTh HAXOOUT B IpeajaraéMblXx HCTOYHMKaxX. Kaxpoe pomamiHee 3anaHue CONPOBOXKIAETCS
00BSICHEHHEM U PEKOMEHJAlMSIMU K MPaBUIbHOMY BBINIOJIHEHUIO. HeBEpHO BBIMOIHEHHOE JOMAIlIHEee
3a/laHue UCIPABISAETCS KO BpEMEHH, YKa3aHHOMY IIPEIOJaBaTEIIEM.

IIpy OATOTOBKE K KOHTPOJIbHBIM MEPONPUATUAM KaXKAbIM CTYAEHT JOJDKEH WHAMBUIYAIbHO U3y4aTh
TEMbl JIUCUMIUIMHBI, YUTas KOHCHEKTHI JIEKIMH W PEKOMEHAYEMYI0 Yy4eOHYI0 H CIPaBOYHYIO
JIUTEPATypy, YCBauBasl ONPEACIICHUS, XUMUUECKUE PEAaKLUU U CBOMCTBA COEAUHEHHUM U UX CMECei, a
TAKX€ MPUHLMIBI COOTBETCTBYIOIIMX PAacyeTOB W BBIKJIAJIOK I ONPEACIICHUS MX KAa4eCTBEHHBIX U
KOJIMUECTBEHHBIX  XapakTepucTuk. UToObl coxaepkarenbHas HHPOpMaMs 1O  JUCHUIUIMHE
3allOMUHANIAach ~ HANOJro,  IleJecooOpa3HO  M3ydaTb €€  [O3TamHo, B HpeiaraeMou
MIOCJIEA0BATEIBHOCTH, IIOCKOJIBKY MTOCIEAYIOIINNA MaTEPUa CBA3aH C MPEIbIAYIIHNM.

[Tpu moATroTOBKE K AK3aMEHY HEOOXOMMO OPUEHTUPOBATHCSA HAa KOHCIEKTHI JIEKIUH, PEKOMEHYEMYIO
JUTEPATYpy, a TaKXKe MaTrepuaabl CEMUHAPCKUX 3aHATHUM M IIPaBUIIbHBIE PE3YJIBTATBI BCEX
KOHTPOJIBHBIX MEPOIIPUATHH.

12. NEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOITUH, UCTTIOJIb3YEMBbIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA 11O JUCHUIIJINHE,
BKJUIIOYASA HEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIUMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIUIIMHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBepkJIeHHBIM [lonoxeHnem 00 DIeKTpOHHOM
uHpOpMaLMOHHO-00pa3oBarenbHo cpene MATD HUAY MUDN.

OneKkTpoHHass cuctema ympaBieHus oOydenuem (LMS) wucnonb3yercss [ peanu3aluu
00pa30BaTeNbHBIX MPOTPaMM MPH OYHOM, JUCTAHIIMOHHOM M CMEUICHHOM pEeXUME OOYYeHHS.
Cucrema peanusyer ClieTyole OCHOBHbIC (DYHKIUH:
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1) Coznanue u yrnpapiieHHE KJ1accaMu,

2) Cosznanue Kypcos,

3) Opranu3anus 3alicH y4Jaiuxcs Ha Kype,

4) [TpenocraBneHue NOCTyMa K y4eOHBIM MaTepraiaM JUIsl yIaiuxcs,

5) [Tybnukarus 3a1aHuii 1151 Y4EHUKOB,

6) Orenka 3ajaHuil y9amuxcsi, MPOBeICHUE TECTOB U OTCIICKUBAHUE TIporpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUSL y4aCTHUKOB 00pa30BaTEIBHOTO MPOIECCa.

Cucrema HHTCIpHUPYCTCA C OONOJHUTCIBbHBIMHU CCPBUCAMU, O6eCHe‘II/IBaIOH_[I/IMI/I BO3MOXHOCTB
UCIIOJIb30BaHUs TaKUX (YHKIMH Kak paOouyuii KajeHAapb, BHAEO CBsI3b, MHOIOIOJB30BATEIHCKOEC
peIaKTUpPOBaHKUE JIOKYMEHTOB, CO3aHUe (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA JUIS PUCOBAHMSI.
ABTOpH3aLysl OJIB30BATEICH B CHCTEME OCYLIECTBISIETCS OCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuonnuvix mexnonocui

[Tpu ocymecTBaeHNH 00pa30BaTENLHOIO Ipoliecca IO JUCIHUIUIMHE HCIONIB3YIOTCA CIEAYIONNe
nH(pOpPMAIITMOHHBIE TEXHOJIOTHH:

— MPOBEACHUE JICKIIUH U MPAKTUICCKUX 3aHATHI C UCIIOIb30BAHUEM CJIAalI-TIPE3CHTAIINH;

— HCIOJb30BAHUE KOMIIBIOTEPHOTO TECTUPOBAHMS;

— OpraHu3aiys B3auMOJCHCTBUS C O0YJAOIIMMUCS MTOCPEICTBOM A1eKTpoHHOU 1mouThl 1 DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— Pepmakrop npesenranuii Microsoft PowerPoint;
— bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanmpHasi KOMIIBIOTEpHAS CETh U IiI00anbHas ceTb HTEepHeT.

12.3. llepeuens unghopmayuonnwvix cnpagoyHvIx cucmem

JlocTyn K 3J€KTPOHHBIM OMOJIMOTEUHBIM pecypcaM U 3JeKTpOHHOM OubanorteuHoi cucreme (3BC)

OCYIIECTBJISIETCSL TOCPEACTBOM CIEIUATBHBIX pa3iesioB Ha oduiuansHoMm caiite UATD HUAY

MU®U. ObecniedeH AOCTYN K 3JIEKTPOHHBIM Kataioram 6ubmanoreku MATD HUAY MUODU, a takxe

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHUU MPSIMBIX

JIOTOBOPOB € MpaBooOiafaTeNIIMU y4eOHOH M y4yeOHO-METOIUYECKOM JUTepaTyphl, METOIUYECKUX

OCOOHI:

1) Nudopmannonnsie pecypcel Cetu Koncynbrant Ilmoc, www.consultant.ru (uHbopMarus
HOPMAaTUBHO-TIPAaBOBOIO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narensctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0nbmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3b1 nanHbIX «OnekTpoHHO-0ubnmoTeyHas cucrema elibrary» (9BC elibrary);

6) basosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) baswl qanHBIX «neKkTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OnbIMoTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnekrponHo-6MOMMOTEYHAs cucteMa «IBC FOPAUTY, http://urait.ru/.

13. OIIMCAHUE MATEPHAJIbBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM JJIsI
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

MatepuanbHO-TEXHUYECKUE CPEACTBA: JIEKIMOHHbIE M CEMHUHApPCKUE ayAUTOpUU, O0OpyIOBaHHBIE
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KOMITHIOTEPHOM TEXHUKOMU, TabopaTopuu Kadeapbl IKOJIOTHH.

Jlabopatopun otnenenust OSDUT. [Ipubopbl mjis XMMHUYECKOTO aHaIW3a, JIabopaTopHas IOCYya,
obmiee oOopymoBaHue, peakTuBBL. CrHenualbHOe O0OpYyIOBaHHE: YCTAHOBKA IS TEPETOHKUA U
9KCTpaKIUKU, XpoMmarorpapuieckiue KOJIOHKH, 000pyAOBaHME ISl IUIOCKOCIIONHONW XxpomaTtorpaduu,
neHTpudyra, pedpaxTromerp, (GOTOKOJIOPUMETP, YCTAHOBKA Ui (WIBTPAlMM TIOJ BaKyyMOM,
TepMocTaT, MydenbHasl neyb.

HNudopmanronHoe obecriedeHne OCYIIECTBISETCS 3a cueT OMOIMOTeYHOro (oHIa YHHUBEPCHUTETA U
Kadenpsl, THTEpPHET PECypCOB.

14. UHBIE CBEJJEHUS U (MJIN) MATEPUAJIbI

14.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UI, UCHOILIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenbHo20 npoyecca no OUCHUNIUHE

Buj zanarni

(nekums, HaunMmeHoOBaHHE aKTUBHBIX U
Ne HaumeHnoBaHnue KoaudecTBoO
CeMUHAPBDI, HHTEPAKTHUBHBIX ()OPM NpoOBeeHUs
I | TeMbI JUCIUILTAHBI aK. 4. o
NpaKkTHYeCKue 3aHATHH
3aHSATHS)
AKTHBHas popma: U3J10KEHNE
MaTepHuayia TeMbl, 00BbICHCHHE.
ek HNurepakTuBHas popma:
1 Pasnensr 1-4 4 MPE3CHTALNS JIEKITAOHHOT'O

MaTepuaa: J1eMOHCTpPAIUs CIaiiloB,
TEeMaTHYECKUX WILTIOCTpanuil. JIexiust
¢ pa300pOM KOHKPETHBIX CUTYallHH.

AKTHBHas popma: U3J10KEHHE
MaTepuaia TeMbl, 00bsICHEHHE.
HNurepakTuBHas popma:

2 Paznensr 1-4 Cemunap 8 [Ipe3zenranus matepuana. Pemenue u
oOcyxeHue penieHus 3anad. Jucmyt
10 POOJIEMHBIM BOIIPOCAM
TEMaTHUYECKOro MaTepuaia

AKTuBHas opma: BBIIOJIHEHUE
paboThI IO METOTUYECKOMY
4 YKa3aHUIO
HNurTepakTuBHas popma:
BBITOJIHEHHE UCCIIE0BATENBCKOM
4acTH paboThl, cobece10BaHNe
JIaGoparopHas (obcyxaeHre maTepuana 1o TeMe
pabora paboThl, OTBETHI Ha BOIIPOCHI 110
MOATOTOBKE K pabote); Oecena mo
UTOTaM BBITTOJIHEHUS TOMAITHETO
3aJaHuA

3 Pasznener 1-4

Brimonnenue paboThl (aKTUBHAS
hopma)

HpI/I BBITIOJTHCHHUHU BCEX BHJOB KOHTPOJBHBIX MepOHpI/IHTI/Iﬁ IMPUMCHAIOTCA 3aaa4u W 3aJaHus TPEX
OCHOBHBIX YPOBHEH 00y4eHUS: pelpOIyKTHBHOTO (KOHTPOJIbHAS paboTa), peKOHCTPYKTUBHOTO YPOBHS
(momarrHee 3a/laHMe), TBOPYECKOTO YPOBHSA (3amMTa J1a0OpaTOpHOW padoThI, 3aJaHuS Ha
CaMOCTOSITENILHYIO pa0oTy).
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14.2. @opmul opzanuzauuu camocmoamenvHol padoomesl odyuaruguxcsa (memol, 8bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL O CAMOKOHMPONA; MUNOGble 3A0aHUA 0/
camonpoeepku)

[l 3aKperuieHys y CTyI€HTOB OCHOBHBIX ITOJIOKEHUN TEOPETUYECKOM U NMPAKTUYECKOU 4acTe Kypca
MPElyCMOTPEHO BBINOJIHEHNE TAKUX BUIOB CAMOCTOSITENIbHOM paboThI KaK:
® M3y4YEHHE JIONOJIHUTEIBLHOIO TEOPETUYECKOT0 MaTepHraa Mo JUCLUILIMHE
e pacueThl U 0POPMIICHHE PE3YIbTATOB TA0OPATOPHBIX PadoT,
® pelIeHUE 33]1a4 U [IOATOTOBKA OTBETOB HA BOIIPOCHI,
® O3HAKOMJICHHE CO CIPABOYHOM JINTEPATYpOH 10 METOJAaM aHaIW3a U XUMHUYECKHM I10Ka3aTesiM
MPUPOJHBIX CPel;
U3y4eHHe MPaBUi 0TOOpa U MOJArOTOBKH MPOO Uil PELICHHUs 3a1a4 JIETHEH T0JIeBOM MPAKTHKH,
® [IOJrOTOBKA K PEUTHHTOBOMY KOHTPOIIO
Pemenne 3amau mo pasgenam 1-4 mo 3agaHWI0 K KaXIoW JiabopaTopHOW pabote, ¢
UCIIOJIb30BAHUEM JINTEPATYPHBIX HCTOUYHUKOB [4-5, mom.7, 9-10,12].
OcBoeHHMe TeopeTHYECKOr0 MaTepHasia C yKa3aHUEM JIMTEpaTyphbl, IPEACTABICHHOH B
paboueii mporpamme:
Tema 1. KanuOpoBka u cTannapTu3anus B KOJIMYECTBEHHOM aHanusze [3, gom.10]
Tema 2. ABTOMaTH3aIus ¥ KOMITBIOTEpHU3AIUsI XUMUYECKOT0 aHanu3a. [ 1,10m.10]
Tema 3. CoBpeMmeHHBIE (UBUKO-XUMHUYECKHE METOAbI M METOJIOJIOTHS OpTaHU3aIiH
HAOIIO/IEHUSI M KOHTPOJISL COCTOSIHUSI OOBEKTOB OKpYXKaroliei cpeas! [nom.1, 3]
dopma KOHTPOJIS: MPOBEPKA PEIICHHUH 3a/1a4 € TOCIEAYIOUINM UCIPABICHUEM OMIMOOK, OTBETHI
Ha BOMNPOCHI 110 TeMaM 1-6 Ha CEMHUHAPCKUX 3aHITHUSX, & TAKXKE OTBETHI Ha JOMOJIHUTEIbHBIE BOIPOCHI
10 YKa3aHHBIM TEMaM Ha 3a4eTe U IK3aMEHE.
Bonpocsr k TeMaM, H3y4aeMbIM CTYIEHTOM CAMOCTOSITEIBHO.
[Ipumepsl BOIIPOCOB:
1. ITpumepsl MPaKTUYECKOTO IPUMEHEHUSI METOI0B CIIEKTPO(HOTOMETPHUH.
2. Yto Takoe CTaHAAPTHBIE PACTBOPHI U KaK UX HCHOJB3YIOT MpPU KATHUOPOBKE HU3MEPUTEIHHOTO
obopynoBanus?
3. Uem otnmuaercs pusmueckas aacopOuus ot xeMocopoun?

14.3. Kpamkuii mepmunonocuieckuil cnoeaps
AOcopOeHT — (paza, morsomaroias B CBoeM o0beMe abcopdaT B mmporiecce abcopOIuu.

AOcopOumusi — SBJICHHME M TMPOIECC MaccOOOMEHa, 3aKIIOYaroNHiicss B 00BbEMHOM MOTJIOIMICHUN
KOMITOHEHTOB T'a30BOi1 (a3bl aOCOPOCHTOM.

AjcopOeHT — KOHACHCUpPOBaHHAS (pa3a, Ha TOBEPXHOCTU KOTOPOH MPOUCXOAUT aACOPOIIUS.
AjcopOums — MOTJIOLIEHNE BEIECTBA TOBEPXHOCTHIO TBEPIOTO HIIM KHUJIKOI'O COPOEHTA.
AJIMKBOTA — TOYHO U3MEpPEHHAs! KpaTHAasi 4aCTh 00pasiia pacTBOpa, B3sTas JAJs aHAIIK3a.

AHaaus — HCCICOOBAHHUE, a TAKXKE €ro METOA U IMPOUCCC, MMECIOUIUEC LICJIBI0O YCTAHOBJICHUC OHHOﬁ niIn
HCCKOJIBKHUX XapaKTCPUCTUK (COCTaBa, COCTOsHHA, CTp}/KTypBI) BCIICCTBA B IICJIIOM HUJIM OTACIBHBIX €TI0
HHIPEINUCHTOB.

ATOMHO-a0COPOLIMOHHBII A. — CIIEKTpaJbHBIA aHAIM3, NIPU KOTOPOM 4Yepe3 aTOMHBIN map NnpoOsbl
MPOIYCKAIOT BUAUMBIE WM YIbTPa(dUOJIETOBbIE U3TYyYEHHUS U PETUCTPUPYIOT €r0 MHTEHCUBHOCTH B
T€X Y4acTKax CIEKTPA, TJI€ JIEXKAT JIMHUU MOIJIOIIECHUS ONPEAEIAEMbIX 2JIEMEHTOB.

AHHOH — OTPULIATEIBHO 3aPSKEHHBIN HOH.
AHMOHMT — UOHUT, OOMEHHUBAIOIIUICS C PACTBOPOM aHHOHAMH.

AHOJ — DJIEKTPOJI, C KOTOPOTO 3JIEKTPOHBI MOCTYMAIOT BO BHEIIHIOKO LIETMb 33 CYET MPOTEKAIOIUX Ha
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HEM IIPOIECCCOB OKUCIICHUA.

B3Becu — cycrneH3uu, B KOTOPBIX CEIMMEHTALMS WUJET OYEHb MEJICHHO M3-3a Majloil pa3HMIIbI B
IUIOTHOCTAX JAUCIIEPCHOM (pa3bl U JUCTIEPCUOHHOMN CPEbI.

BoabTamMneporpamMma —KpuBas 3aBHCHUMOCTH TOKa 3JIEKTPOXMMHYECKOM S4YEHKM OT MOTEHIMajIa
UH/IMKaTOPHOI'O 3JIEKTPOJA.

BoccranoBiieHne — 1pouecc INPUCOCAMHEHHUS JJIEKTPOHOB aTOMOM, MOJEKYJIOW WM HOHOM,
IPUBOAALIMX K [IOHMKEHUIO CTEIICHU OKUCIICHHUS.

BoccranoBuTe/Ib— PCarcHT B OKHCIIUTEILHO-BOCCTAHOBUTEIILHOM pcaKkuuu, OTIIaIOH_II/Iﬁ OJICKTPOHBIL.
FOMOFCHH33HHH — COBOKYIIHOCTb METOJ0B U IIPOLUECCOB NpHUAaHHUA OAHOPOAHOCTH CUCTEMBEIL.

JMucconuanus — pacnaj KpHCTalia, MOJEKYINbBI, pajguKaia WId WOHA Ha (DparMeHTHI, MMEIOIINE
MEHBIIYI0 MOJIEKYJIIPHYIO Maccy.

Judpdy3usa — camMONpPOU3BOJBHO IPOTEKAIOIIMKM IIPOLIECC BBIPABHUBAHMS AKTMBHOCTH aTOMOB,
MOJIEKYJ1, HIOHOB WJIM KOJUIOMIHBIX YacTHUI[ B IEPBOHAYAIBHO HEOAHOPOIHON CHCTEME,BbI3BAaHHBIN MX

JIUCIIEpCHOHHBIA A. — COBOKYIIHOCTh METOJOB OIPEAEICHUsS pPa3MEpOB M PACHPEACIICHUs 10
pa3MepaM 4aCTHIL WJIU TIOP B TUCHEPCHBIX CUCTEMAX.

3akoH ABOrajpo — 3aKOH, COIVIACHO KOTOPOMY B paBHBIX OOBEMax HJCAbHBIX TIa30B IpU
OJIMHAKOBBIX TEMIIEPAType U JaBJICHUH COIEPKUTCS OJIMHAKOBOE YUCIIO MOJIEKYIL.

3akon byrepa-JlamGepTra-bepa — OCHOBHOM 3aKOH CBETOIOIJIAIEHUS, COTJIACHO KOTOPOMY
ONTHYECKas IUIOTHOCTH MPOMOPIHUOHATBFHA TOJIIMHE MOTJIOMIAIOIIETO CJI0S U KOHIICHTPAIH BEIeCTBa
B 9TOM CIJIO€.

NuauddgepenTHbIid pacTBOP — HJICATBbHBIM 3JIEKTPONPOBOAHBIN PACTBOP, SJIEKTPOXUMHUYECKHUE
CBOMCTBa KOTOPOTO HE BIUSIOT HA PE3YIbTHPYIOMIHMA T Y3UOHHBIN TOK

STYCUKM B 3aJaHHOM JMana3oHe NOTEeHIINAIOB.

Honbr — SJICKTPHUYCCKU 3apsKCHHBIC YaCTHIIbI, BOZHHUKAIOMIUC HPHU IMOTECPEC HIU IMPHUCOCIUHCHHUN
9JICKTPOHOB aTOMaMH, MOJICKYJIAMH U paaUKaJIaMHU.

KaTHoH — nojI0XUTENBHO 3apsSKEHHBIN NOH.

KaTOIl — JJICKTPOJ, HA KOTOpHﬁ IMPUXOIAT 3JICKTPOHBI U3 BHEIIIHEM MeNMu U Ha KOTOPOM IPOTCKAOT
mponecCbl BOCCTAHOBJICHUA.

Koaryasiuuss — o0beMHEHUE YacTUIl JUCTEPCHOW (a3bl KOIJIOUTHOW CHUCTEMBI B Ooyiee KpymHBIE
arperarsl.

Konnencamusi — (a3oBblif mepexo]] MEepBOro poja M3 ra3zo00pa3HOr0 COCTOSIHHS B JKHJIKOE WU
TBEpOE.

Koncranra AUCCOHUAIIMH — KOHCTaHTa paBHOBECUSA peaKL[I/Iﬁ JUCCoranmu.

KoHcranTa paBHOBecHs1 — OTHOILIEHHE MPOU3BEICHNS PABHOBECHBIX aKTUBHOCTEW IMPOIYKTOB, KAKOMN
- 1100 peakluu, B3ATHIX B CTENEHSAX UX CTEXHOMETPUYECKUX KOA(P(PHUIMEHTOB, K aHAJOTMYHOMY
IIPOU3BEJICHUIO JIJIS1 UCXOHBIX BEIIECTB 3TON KE PEAKIUU.

KoHcTanTa ckopocTH peakuum — KOX(QQHUIMEHT NPONOPLUUOHATBHOCTH B JU(QepeHIIHaTLHOM
KMHETUYECKOM YPaBHEHUH, PABHON CKOPOCTH PEaKIUU MpU KOHIIEHTPAIUSIX PeareHTOB, paBHBIX 1.

Konuentpauus — ¢opma BbIpakeHHUsI COCTaBa CUCTEMBI; YUCICEHHO paBHA Pa3MEPHOMY OTHOIIECHHUIO
KOJTMYECTBA BEIIeCTBa (YMCIIa MOJICKYJ, MAaCChl WJIM YMCIIA MOJIEH TaHHOTO KOMIIOHEHTa) K 00BheMy
BCEU CHUCTEMEI.

Macc-cnekTp — KaK u Jr000# CIIEKTP, B Y3KOM CMBICIE — 3TO 3aBUCUMOCTh HHTEHCUBHOCTH MOHHOTO
TOKa (KOJIMYECTBa) OT OTHOILLIEHHUS MACCHI K 3apsy (KayecTBa).

MoJjekysa — HauMeHbLIas BJIEKTPOHEHTpajbHas YacTHUlla MPOCTOr0 MM CII0)KHOTO BEILECTBa,
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CcrocoOHass K CaMOCTOSITEIBHOMY —CYIIECTBOBAaHWUIO M TPEJCTABIAIONIasi COOOM  CHUCTEMBI
B3aUMOJICUCTBYIOIIUX JIPYT C IPYTOM HYKJIUAOB U 3JIEKTPOHOB.

MoJsisIbHOCTDH — YHUCIIO MOJIEH KOMIIOHEHTA PAcTBOPA, MPUXOASIIErocs Ha 1 KT pacCTBOPUTEIIS.
MoJsipHOCTB — 4KCII0 MOJIEH KOMIIOHEHTA B 1 J1 pacTBOpa.

OxucieHne —IIpouecc B3aHMOﬂeﬁCTBHﬂ C KHCIOpOJAOM, IIpoLeCC mep€aadyu OSJICKTPOHOB
BOCCTaHOBHUTEJIEM B X0JI€ OKHCIUTEILHO-BOCCTAHOBUTEIILHOM pCaKknuu.

OxucaurTenpb — pPE€arcHr B OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHOM pCaKiuu, HpI/IHI/IMaI-OH_IHﬁ QJICKTPOHBI.

OcaxxaeHue — BbIICTICHUE AMCIEPCHOM (Da3bl M3 3alBbUICHHBIX Ta30B, TUCIEPCHNA W 3MYIBCUH 1OA
JeCTBUEM MHEPLMOHHBIX M/WIIU 3JEKTPOCTATUUECKUX CHJI.

Ocmoc — nmuddysus pactBoputrens dYepe3 MOTYIMPOHULIAEMYI0 MEMOpaHy, pa3feliIoNlyi0 Ba
pacTBOpa pa3IMYHON KOHIIEHTPAIIUU WM YUCTHIH PACTBOPUTEIH U PACTBOP.

PaBHoOBecHe — COCTOSIHIE CUCTCMBI, IPX KOTOPOM €€ MapaMETpbl HC 3aBUCAT OT BpCMCHHU.

®a3oBoe Pp. — CYyIECTBOBAaHHE TEPMUYECKH pPABHOBECHBIX (a3 B TIe€TEPOreHHOW cHUCTeMe,
XapaKTepU3YIOIIeecs MUHUMYMOM SHepruu rudca (Ipy MOCTOSHHBIX JaBJICHUH U TEMIIEPAType).

XumMuueckoe p.- TEPMOAMHAMHUYECKOE PABHOBECHE B CHCTEME, NMpPU KOTOPOM IpU IOCTOSHHOMN
TeMIeparype coOI0aaeTcs paBEeHCTBO CKOPOCTEN MPSMBIX U OOpPATHBIX peaKIuil.

PaCTBopI/IMOCTb — CBOMCTBO F3.3006p213HLIX, KHUIAKUX MW TBEPAbIX BCHICCTB IICPEXOAUTH B
PACTBOPCHHOC COCTOAHHME, BbBIPpAXKACTCd PAaBHOBCCHBIM MACCOBBIM OTHOIICHHUEM pPAaCTBOPCHHOI'O
BCIICCTBA U PACTBOPUTCILA IIPpH ,HaHHOP'I TEMIICpaType.

PeakTuB — perinaMeHTUPOBAHHBIN 110 COCTABY U CBOMCTBAM IIperapar, IPUMEHIEMBbIN

B QaHAJIMTUYECKON XUMUHM Ul clielU(PUIECKUX peakUil Ha onpeesieHHbIE COeTUHEHNS WIN
TPYIIIBI COETMHEHMI.

Peakuus xumu4eckas — IpoLecc XMMUYECKOTO B3aMMOICUCTBHS BELIECTB.

CenuMeHTalUsl — HANpaBJICHHOE [IBKEHUE 4YacTWIl JUcHepcHoM ¢a3pl B Mmojie JeiCTBUS
I'PAaBUTALIMOHHBIX WM [IEHTPOOEIKHBIX CHIL.

Cenapanusi — IpoIecc pa3esieHUs IUCTIEPCHBIX CUCTEM Ha (pa3bl.
CucTeMbl — ONIPEICIICHHBIM 00pa30M YIIOPSIOUEHHBIE SJICMEHTHI.

CucreMbl reTeporeHHbIe — TCPMOJIMHAMUYECKUE CUCTEMBI, COCTOSIINE U3 IBYX WJIM OOJIBIIETO YKCia
das.

CucremMbl rOMOreHHBIE — TEPMOANHAMHUYCCKUEC CUCTEMBI, COCTOAIINC N3 OI[HOI\/JI (1)3351.

CucremMbl aHUCHEPCHBbIE — TE€TEPOTCHHBIE CHUCTEMBI, COCTOSIIME U3 JAMCHEPCUOHHOM Cpeabl U
pacrnpeneneHHON B Hel JUCTIepCHON (Da3bl ¢ CUITBHO Pa3BUTOM MOBEPXHOCTHIO KOHTAKTa MEXTy HUMHU.

CHCTEMBI KOJLJIOMIHbIE — TUCTIEPCHBIE CHCTEMbI C pa3MepaMy JacTHIL JHCIIEPCHOHHOM (asel 107-10°
1 o
O M, pABHOMEPHO pacIIpe/IeiCHHEIE B 00BeMe AMCIIEPCHOHHOI CPEJIBI.

CO.]'ILBaTaIII/IH — B3aMMOJICHCTBHUE YaCTHI] pPaCTBOPCHHOI'O BCIICCTBA C MOJICKYJIAMU PACTBOPUTCIIA,
MMPUBOJAAIICE K 06pazoBaHm0 COJIbBATOB.

CopOeHT — XMMHYECKOE COEeIMHEHHE WJIM CMECh BEIECTB, IOIJIOIIaliee copdar B Tmpolecce
copOnuu.

CopOuusi — oOmiee HazBaHuE SBJIEHUH M MPOLECCOB Maccoleperauyd, B KOTOPHIX MPOUCXOTUT
MIOTJIOIIEHNE TBEPIBIM TEJIOM WM JKMJIKOCTBIO BEHIECTBA U3 OKPYKAKOLIEH CPEJIbI.

CHCKTpOCKOl’IHH — HayKa, u3ydaromias CriCKTpPhI; ABJIACTCA OCHOBOI MHOTHX METOJ0OB aHAJIUTHYECKOM
XUMHUU.
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CreneHb IUCCOMUAMH — OIS TPOIUCCOIMUPOBABIITNX YACTHII.

CreneHb OKHCJIEHMSI — TIOHSATHE, XapaKTEPU3YIOIIEE COCTOSHUE »JJIEMEHTa B XHUMHUUYECKOM
COCMHEHUU U €ro IOBEICHHUE B OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; YMCICHHO paBHa
dbopManbHOMY 3apsiTy, KOTOPBIA MOXHO MPUIHCATH JIEMEHTY, UCXOMAS M3 MPEANOJIOKCHHS, YTO BCE
AIEKTPOHBI KAXKJOW €ro CBS3U MepeluId K 0oiee AIeKTPOOTPHUILIATEILHOMY aToOMY.

®a3za — COBOKYNIHOCTb TOXXIECTBEHHBIX [0 XHMHYECKOMY COCTaBy, (U3NYECKUM U
TEPMOJMHAMHYECKUM CBOWCTBAM 4YacTeil CHCTEMbl, OrPAaHUYECHHBIX IIOBEPXHOCTSIMH pa3jena.
HucnepcHast . — ¢a3a qucnepcHO CUCTEMBI, paclpeseiieHHas B 00beMe JUCTICPCUOHHON Cpenbl B
BU/JIC MEJIKUX TBEP/IBIX YACTHI], Karellb WIH My3bIPHKOB.

(I).Hyopecuenlmﬂ — CIIOCOOHOCTH aTOMOB HJIH MOJICKYJI BCUICCTBA OTAAaBaTh MOTJIOIICHHYIO SHCPTHUIO B
BHUJIC «XO0JIOAHOT'0» CBETOBOI'O U3TTYyUYCHUS.

DOU3UKO-XUMHYECKHI A. — COBOKYIMTHOCTb MCTOAOB aHAJIM34, IPU KOTOPLIX HCCICAYIOTCSA
3aBUCHUMOCTH CBOMCTB paBHOBeCHOﬁ CHUCTEMBI OT IMapaMETPOB COCTOSHHA.

DoTOMETPUYECKUH A. — ONTHYECKMH METOJ AaHAJIN3a, OCHOBAHHBIM HAa W3MEPEHUU BEJIIMYUHBI
IPOIYCKaHUsI, MMOIJIOMIEHUI WIN PacCestHUs MH(PaKpacHOro, WK yIbTpaduOJIETOBOrO U3IyUYEeHHUs, a
TaK>K€ BUAMMOIO CBETA PA3JIMYHBIMU BEILIECTBAMH.

Xpomartorpaduueckuii A. — aHanu3, OCHOBaHHBIN Ha Pa3IMYMU B PABHOBECHOM I KHHETUYECKOM
pacnpenesieHnd KOMIIOHEHTOB CMECH MEX/1Y 3JIFOEHTOM U COPOEHTOM.

XeMOC0p61[I/IH — IMorjomeHue BCHICCTB JKHUAKUM WX TBCPAbIM COp6CHTOM C O6pa30BaHI/IeM
XUMHYSCKHX COCTUHCHHUIM.

XpOMaTOFpa(l)Plﬂ — COBOKYIIHOCTb IIPOLECCOB pPA3ACJICHUA, daHallM3a U (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX
I/ICCJIGIIOBaHI/If/'I, OCHOBAHHBIX Ha pPa3IM4YuMd B CKOPOCTAX JABUKCHHA KOHUOCHTPALUMOHHBIX 30H
KOMIIOHEHTOB cMeceit BCHICCTB, ICPCMCINAOINXCA B IIOTOKE MOJBH>KHOM (1)213LI BJI0JIb HEMOABM>KHOM.

3.11e1<Tp0.1m3 — XUMHYCCKHUEC PpCaAKIWH, IMPOTCKAIOIIHUEC I10/] I[GI\/'ICTBI/IGM QJICKTPHUYCCKOIr0 TOKa Ha
9JICKTPOAAaxX B paCTBOpPAX U pacCiljylaBaX, a TAKIKE B TBEPABIX 3JICKTPOJIUTAX.

3J'leKTp0.]'[I/ITbI — CHCTEMBI, o6naz[a}011me B JKHMJIAKOM HJIM TBEPAOM COCTOSIHHUU HOHHOM
MMPOBOAUMOCTBIO.

DJIEKTPOOTPHIATEJBHOCTh — KOJIMYECTBEHHAs XapaKTePUCTUKA CIIOCOOHOCTH aTOMOB XMMHUYECKOTO
3JIEMEHTa MOJISPU30BaTh 00pa3yeMble MU KOBAJIEHTHbBIE CBSI3U; BBIPAXKAETCS pa3IMYHBIM 00pa3oM B
3aBUCHMOCTH OT IIPUHATBIX TEOPETUUYECKUX MPEIIOIOKEHUN O CTPYKTYPE JIEKTPOHHOM IUIOCKOCTH B
XUMUYECKHUX COCIUHECHUAX.

JuexkTpodope3 — HaMpaBICHHOE IBWIKEHUE 3apSHKEHHBIX YaCTHI] KOJUIOMJIHBIX CHUCTEM B KHJIKOU
cpele o IEMCTBUEM BHEIIHETO JIEKTPUYECKOTO MOJIA.

DJI0eHT — TOIBMXKHAs ¢aza.
IK30TepMUYECKUE PeaAKIMH — XUMUYECKHE PEaKIUu, UIYIIUE C BBIACICHUEM TerlIa.

3H210Tepanec1me P€AKIHUU — XUMHUYCCKHUEC PCAKINU, UAYIIHEC C IMOTTTOMCHUEM TEILIA.

15. OCOBEHHOCTHU PEAJIM3ALIMU INCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbSA

B cooTrBeTcTBHM ¢ MeTOAMYECKUMH peKoMeHAanusMu MunobpHayku PO (yrB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce MpeArnoaracTcsi UCIOIb30BaTh COIMATLHO-aKTUBHBIC U Pe(IIEKCUBHBIE METO/IbI
00y4YeHHsI, TEXHOJIOTUU COLMOKYIbTYPHOH peabunurtanuu obydatonmxcs ¢ OB3 ¢ menpio okazaHus
MOMOIIH B YCTAHOBJIEHUH IMOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHHIA.

O6yquHe Jal; ¢ OTpaHUYCHHBIMU  BO3MOKHOCTAMH  3O0POBBSA  OCYHICCTBIIACTCA C  YUYCTOM
HHIUBHUIYAJIbHBIX HCI/IXO(I)I/ISI/I‘ICCKI/IX OCO6CHHOCTCﬁ, a AJAd HUHBAJIUAOB TAaKXE B COOTBETCTBHH C
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MHAUBUAYaAJIbHOM MporpaMMon peabuinTaluy HHBAINU/IA.

J1s M ¢ HapyUIeHHWeM CJyXa BO3MOXKHO MpeaocTaBieHHE HWH(OpMAIMHM BU3YalbHO (KpaTKUMH
KOHCIIEKT JIeKIMH, OCHOBHAs M JONOJHHUTEIbHAs JMUTEpAaTypa), Ha JIEKLIMOHHBIX M IPAKTUYECKUX
3aHATHSIX ~ JIONYCKAeTcss  IPUCYTCTBHE  ACCUCTEHTa, a  TakKXke, CYpAONEPEBOAYUKOB U
TU(IIOCYPIOTIEPEBOAUMKOB.

OLIGHKa 3HAHUI CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATUAX OCYHICCTBIIACTCA Ha OCHOBC IMMCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMECHHO BBIITIOJIHEHHBIX IIPAKTHYCCKUX SaﬂaHHﬁ.

Jloknan Tak e MOXeT ObITh IpPEJOCTaBlIeH B MUCHbMEHHOW (opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUSA K KAauyeCTBY M3JIOKEHUsS MaTepuaia
(OHATHOCTh, KayecTBO pEYH, B3aUMOJEHUCTBHE C AayOUTOPUEM M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOILIME TPeOOBaHUs, NMPEAbSABIIEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0(GOpMIICHUS
TEKCTa U CIIHMCKA JIMTEPATyphl, FPAMOTHOCTh, HAJTMUYNE WILTIOCTPALIMOHHBIX MaTEpUaJIOB U T.1.)

C y4eroM COCTOSHHUS 3JI0pOBbsI IPOCMOTP KHMHO(QMWIBMA C IOCICAYIOIIMM aHAJIU30M MOXKET ObITh
IPOBEJICH oMa (HampuMmep, MpH HEOOXOJUMOCTH JOTIOTHUTEIBHON 3BYKOYCHIIMBAIOIIEH anmapaTypbl
(HaymHHMKHM)). B Takom ciydae CTYAEHT NpPEAOCTaBISeT MUCbMEHHBIM aHalU3, COOTBETCTBYIOIIMH
IpEIbABISIEMBIM TPEOOBAHUAM.

[TpomexxyTouHast aTTecTalys AJs JHIl C HAPYLIIEHUSIMU CIIyXa MMPOBOJUTCS B MUCbMEHHOU popme, pu
ATOM HCIOJB3YIOTCS O0IIHUE KpUTEepuu oleHuBaHus. [Ipu HE0OXOAMMOCTH, BpEeMsl MOJATOTOBKH Ha
3a4eTe MOKET OBITh YBEIUYCHO.

Jiusg M ¢ HapylleHHeM 3peHHUsl JIONyCKAaeTcs ayAuajdbHOE TPEAOCTaBICHHE WH(OpPMALUN
(Hampumep, ¢ UCMOJIb30BaHUEM MPOTPAMM-CHHTE3aTOPOB PEUH), a TaKKe MCIOIb30BaHUE HA JICKIIHIX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). [lomyckaercss MpUCYTCTBHE Ha 3aHATHIX
acCHUCTeHTa (MIOMOIIIHUKA), OKA3bIBAIOIIETO 00YYarOIUMCs HEOOX0IUMYI0 TEXHUYECKYIO TOMOIIIb.

OrneHka 3HaHUK CTYACHTOB Ha CEMUHAPCKUX 3aHATHUAX OCYHIECTBISETCS B YCTHOH (hopme (KaK OTBETHI
Ha BOIPOCHL, TaK M MpakTHueckue 3ananus). [Ipm HeoOXxonumocTH aHanmu3a (UIbMa MOXKET OBbITH
3aMEHEH OIMCAaHUEM CUTYallud MEKITHHUYECKOrO B3aUMOJICHCTBUS (HAa OCHOBE OIbITa PECTIOHJEHTA,
XYA0KECTBEHHON JIUTEPATypPHI U T.J.), MO3BOJIAIOLUIMM OLIEHUTh CTETIEHb CHOPMHUPOBAHHOCTH HABBIKOB
BJIQ/ICHUS METOJIaMU aHaJu3a W BBIABICHUS CHEUMPUKU (YHKIIMOHUPOBAHUSA W Pa3BUTHS NCHUXMKH,
NO3BOJISIOIIMMHU  YYUTBIBaTh BIUSHHE 3THUYECKUX (akTopoB. Ilpum mpoBeaeHHH NPOMEXYyTOUHOM
aTTecTallud JJi JIMI C HapylIEHUEM 3PEHUs] TEeCTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobece10BaHUE MO BOIIPOCAM.

Jlnna ¢ HapyumieHHMsIMH ONOPHO-ABUIATEJBHOI0 aNNapara HE HYXAAIOTCS B 0COOBIX (opmax
npefocTaBlIeHus] y4yeOHbIX MaTepuanoB. OJHaKO, ¢ y4e€TOM COCTOSIHMS 370pOBbsl 4acTh 3aHATUH
MOKET OBITh peann30BaHa JUCTAaHIMOHHO (mpu mnomoumwm cetu «UWHrepHer»). Tak, mnpu
HEBO3MOYKHOCTH IOCEIIEHUS JIEKIIMOHHOTO 3aHATUS CTYACHT MOJKET BOCIIOJIB30BAThCS KpPAaTKUM
KOHCIIEKTOM JIEKLIHH.

HpI/I HCBO3MOXHOCTHU TIIOCCUHICHUA TMPAKTUYCCKOI0 3aHATUA CTYACHT MOOJDKCH IPEAOCTAaBUTH
MMMCHhMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCKHI, TIMCbMCHHO BBIMTOJITHEHHOC IMPAKTHYCCKOC 3a1aHNC.

Jlokian Tak ke MOKET OBITh MpEAOCTaBIeH B MUChMeHHOU (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHHIO OCTAIOTCS TEMH K€, a TPeOOBaHMs K KadyeCTBY W3JIOKEHUS Marepuasa
(MOHSATHOCTh, Ka4ecTBO pEYH, B3aUMOJEWUCTBHE C ayIUTOpHE © T. ) 3aMEHSIOTCS Ha
COOTBETCTBYIOIINE TPEOOBaHUS, MPEABIBISEMbIE K MUCHhbMEHHBIM paboTaM (KadyecTBO OGOPMIICHHS
TEKCTa U CIIKCKA JIUTEPATYPbl, TPAMOTHOCTb, HAIMYUE WILTIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

[TpomexxyTouHast aTTecTalys AJs JUI C HApYIIEHUsIMU OMOPHO-BUTATEILHOTO anmnapaTa IpoOBOANUTCS
Ha OOLIMX OCHOBAaHUSX, NPH HEOOXOAMMOCTH TpOLEAypa 3aueTa MOXXET OBITh peann30BaHa
JUCTaHIIMOHHO (HampuMep, MpH MOMOIIU Iporpammsel Skype).

st 3TOro 1O T0rOBOPEHHOCTH C MPENO/IaBaTeNieM CTYACHT B ONPENEIEHHOE BpEMs BBIXOJUT Ha CBS3b
JUIS TIPOBENICHMsI MPOIEAYPhI 3adeTra. B Takom ciydae 3adeT cmaercs B BUAE coOeceqoBaHUsS IO
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BompocaMm (CM. GopMbI MPOBEIECHUS MTPOMEKYTOUHOMN aTTeCTAllUH JIJIsl JIMI C HAPYLIECHUSIMU 3PEHHUS).
Bormpoc u npaktuueckoe 3a1aHne BEIOUPAIOTCS CAMHUM TPETIOaBATEIIEM.

HpI/IMe‘IaHI/IeZ (DOHI[BI OIICHOYHBIX CPEACTB, BKIIOYAIOMIUME THIIOBBIC 3aJaHHA W MCETOAbI OLCHKH,

KPpUTCPpUHU OLCHHUBAHUSA, IIO3BOJIAIONIMC OLCHUTHL PE3YJIbTAThL

obyuarontumucs ¢ OB3 moryt Bxoauts B cocta PII]] Ha mpaBax OTAEIBbHOTO JOKYMEHTA.
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