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1 esan 1 321244 M3yYeHUs1 AU CHUIIMHBI (MOAYJIs).

1.1 Ileab ocBOeHHSI AU CIHUIINHBI.

HenssMu ocBOEHUSI AUCHUIUIMHBI B COOTBETCTBUU C¢ DenepanbHbIM rocygapCTBEHHBIM
oOpasoBarenbHBIM cTaHAapTOM BhIciero obOpazoBanus (OPI'OC BO) m OOIIl wnampaBieHus
noarotoBku 05.03.01 I'eonorus sBisieTcst GopMupoBanue GyHIaMEHTAIBHBIX 3HAHUH 10 XUMUH,
HABBIKOB 3KCIIEPUMEHTAIBHOM paOOTHI.

1.2 3agauy qUCHMILINHEL:

dopMUpOBaHKE y CTYICHTOB 3HAHUI: OOIIET0 MPEICTaBICHUS O XUMHH; IOHUMAaHHUE CYTH
XUMUYECKHX TIPEBpAIICHUH, O3HAKOMJICHHE CTYJICHTOB C TCOPETUYECKHMMH OCHOBaMH
COBPEMEHHON aHAJIMTHUYECKOW XWMHHU, KAUECTBEHHOIO M KOJMYECTBEHHOTO XHUMHYECKOTO
aHajJn3a, OCBOCHHE TEOPETHKO-METOJUYECKUX OCHOB (DHM3UKO-XMMHYECKHUX METOJOB aHAJIW3a,
OBJIAJICHUE TTPAKTHYCCKUMH HABBIKAMH JIJIsI paOOT B 00JIACTH XMMHYECKOTO aHAIM3a MPUPOTHBIX
CHUCTEM B IOJIEBBIX OJKCHEAMIMSIX M HAyYHBIX T'EOIKOJOTHYECKHX JIabopaTOpHUsiX, yMEHUM
MPUMECHSTh MTOJIYYCHHBIC 3HAHUS ITPH PEIICHUN TTPO(HECCUOHATBHBIX 3a7ad.

1.3 MecTo TUCHUILTUHBI (MOYJIs]) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMmbi.
JucuunnuHa «XuMHs» OTHOCHTCA K 00s3aTenbHOM yactu broka 1 "/lucrumivHel
(Momynu)" ydyeOHoro miaHa. B cooTBeTcTBMHM ¢ pabouMM y4eOHBIM IUIAHOM JUCIHUIUIMHA
uzydaercs Ha 1 kypce mo ouHoi ¢dopme oOydeHus. Buj mpoMexyTOuHOH aTTecTaluu:
9K3aMEH.

Jljis ycrienHoro yCBOEHUs JaHHOM TUCIUIUIMHBI CTYJEHTaM HEO0OXOIUMO 3HATh OCHOBBI
(1)I/I3I/IKI/I U BEICIIIE MaTEMaTHKU. I/I3yT-I€HI/Ie JUCHUITIINHBI «XuMus» Ja€T OCHOBY IJIA U3YYCHHA
MOCIEAYIOIUX KYypCOB: «XUMHUYECKHH aHanmu3 BOAbD», «[ HIpOreoxumus», «IKoIOorndecKas
reoJiorus», «O01IereoIornyecKas mpaKkTUKa.

1.4  IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00yYeHHMS MO JUCHHUILINHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUSI 00pa30BaTe/IbHOM MPOrPaMMbl

N3yuenne nanHo# yueOHOM TUCIUTIIIMHBI HAPABJICHO Ha POpMUPOBAHUE Y OO YHAFOIITXCSI
CIEAYIOIUX KOMIETECHIIHM:

KOZ[ 1 HAUMCHOBAHHC

% PeSyJ'IbTaTLI O6y‘IGHI/I$I 110 AUCIHUITTIMHE
HHAWKATOpa

JOCTHMKCHUAKOMIICTCHIIUN

OIIK-1 CnocobeH npuMeHsTh 3HaHUS (QyHIAMEHTAIBHBIX Pa3JIeNIoB HAYK 0 3emiie, 6a30Bble 3HAHHS €CTECTBEHHO-
HAYYHOT'0 M MaTeMaTHYECKOTO IIMKJIOB ITPY PELICHUH CTaHNAPTHBIX MPO(pEeCCHOHATIBHBIX 33134

MOIIK-1.1. crtocoOHOCTE 3HaTh 6a30BbIC 3aKOHBI M METO/IbI HAYYHBIX UCCIICIOBAHUN BXUMUH, CBSI3b
HCIIOJIb30BaTh B XUMHU C Pa3IMYHBIMH TUCIHIUIMHAMH €CTECTBO3HAHHS

poeCCHOHATBHOM YMeTh HCIOIB30BaTh OCHOBHBIC 3aKOHBI (PYHIAMEHTAIbHBIX Pa3/CiiOB
JIEATENLHOCTH Oa30BbIE 3HAHUS XUMHA JUISI OOBSICHEHHUS PE3yJbTaTOB XHMHYECKHX OKCICPUMEHTOB,
XUMHUHA KPUTHYECKH  OIICHHBATh  €CTECTBEHHO-HAYYHYIO HH(POPMALHUIO H

YYUTHIBATh €€ TP pelIeHUH MPo(ecCHOHATBHBIX 3a71a4

BrnaneTs HaBBIKAMH TIOCTAHOBKH IIEJI€H M BBIOOpA IMyTeH MX JOCTIDKEHHS,
METOJIaMU IUIAHUPOBAHMSI U IPOBEACHUS U3MEPUTENBHBIX SKCIEPUMEHTOB,
BBIOOpPa M HCIIOJBb30BAHHUSA METOJOB OOpabOTKM SKCHEPHMEHTAIBHBIX
JIAHHBIX M OLICHKHU PE3YJIbTATOB 3KCIIEPUMEHTA

Pe3ynbrartel 0OyYeHHs 1O JUCIUIUIMHE JOCTHUTAIOTCS B paMKaX OCYIISCTBICHHS BCEX
BUJIOB KOHTAKTHOW U CAMOCTOATEIHHOU pad0Thl 00YJarOIINXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTMKEHUS KOMIIETCHIMH CUMTAIOTCA  CHOPMHUPOBAHHBIMU  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX MM PE3YJIbTATOB O0yUCHHS.

2.  CTpykTypa M colepKaHue TUCHHITUHBI
2.1  PacnpenesieHne TPYAOEMKOCTH JUCHMILIMHBI 10 BUAAM padoT

OOm1ast TpyI0EMKOCTh JUCIUILTUHBI COCTaBisieT 4 3aueTHble eaunuilbl (144 daca), ux



pacripeniesieHle 1Mo BUugaM padoT MpeCTaBICHO B TaOIUIle

Bupn yueOHoi paboTh E:::;g 1 Cemectpet (1ackl)

KonTakTHas padora, B TOM 4HcJIe: 74,3 74,3
AynuTopHbIe 3aHATHSA (BCEro): 70 70
3aHATHSA JIEKIIHOHHOTO THIIA 34 34
JlaGopaTopHbIe 3aHATHS 36 36
Hnas xonTakTHas padora: 4,3 4,3
Kontpons camocrosrensHoi padots! (KCP) 4 4
[Tpomexyrounas arrecrauus (VMKP) 0,3 0,3
CamocrosiTe1bHast padoTa, B TOM 4HciIe: 34 34
[TpopaboTka yueOHOro (TEOpPETHIECKOro) MaTepuaia 30 30
[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6
Kontpoas: 35,7 35,7
[MoxroToBka K 3K3aMeHY 35,7 35,7
Oo0masi Tpy10eMKOCTh gac. 144 144

B TOM YHCJIe KOHTAKTHAS 74,3 74,3

padora

3a4. e[ 4 4

2.2Coaep:xkaHue I CHUTLIMHBI
Pacripenenenne BumIoB yaeOHOM pabOTH M UX TPYAOEMKOCTH IO pa3jeiaM JUCIUILIAHBL.
Paznensl (TeMbl) AUCHUIUIMHEL, 3y4aeMble B 1 cemectpe (OPO)

KonnuectBo 4acos
Ne HanmenoBanue pa3aenoB (TeM) AyantopHas Breay muTopHas
Bcero pabota pabora
J I3 JIP CpP
1 2 3 4 5 6 7

1. |BBenenue 2 2

o | THIB XUMHYECKHX PeaKLHii M IPOLECCOB B AHAIMTHYCCKOMH 6 2 4
XUMUH.

3. | TurpumeTpuveckuii METO]] aHAIH3A. 8 4 2 2

4. KucnotHo-ocHoBHOE paBHOBecre. KMCIIOTHO-OCHOBHOE 10 2 4 4
TUTPOBAHUE

5 |OKHCIHTEIbHO-BOCCTAHOBUTENbHBIC peaKiuy. Peroke- 10 2 4 4
TUTPOBAHUE

6. |Peaxuuu KOMILIeKcooOpa3oBanus. KoMmmiekcoHoMeTprIeckoe 10 2 4 4
TUTPOBAHUE.

7 OO6mas xapakTepucTHKa (PU3UKO-XUMHUIECKIX METOJIOB 4 2 2
aHamm3a

8. |CnekTpasibHbIe METO/IbI aHAN3A. 20 6 8 6

9. |DNeKTpOXMMUYECKHE METOIbI aHATTN3A. 8 2 4 2

10. [ XpomaTorpadus 8 2 4 2

11. |OT60p 1po6. IToaroToBka Mpood K aHAIKU3Y. 18 8 6 4
Hmozo no oucyunnune: 34 36 34

[Mpumeuanue: JI — nexuuu, [13 — mpakrtudeckue 3ansatus / cemuHapsl, JIP — maboparopHbie
saasaTusi, CPC — camocrositenpHas paboTa CTyaeHTa

2.3 Copaepxanue pa3ieyoB (TeM) JUCUUIIMHBI

2.3.1 3aHATHA JEeKIHOHHOI'0 THIIA



HanmenoBanme
paznena

Copneprxanue pazaena

®dopma
TEKYIIEeTo
KOHTPOJIS

2

3

4

Beenenue

AHanuThyeckas XHMHs Kak Hayka, ee CTpPYKTypa. 3HaueHue
AQHAJTUTHYCCKON XWMHHU B reojioruu. Krmaccudukanus MeTOJ0B
aHanu3a. Beibop MeToa aHanm3a n COCTaBICHHE CXEM aHaIIN3a.

KP

Tunel XUMHYECKUX peaKum‘/’[
1 MPOIECCOB B
AHAJIUTHYCCKOM XMMHUH.

OCHOBHBIE THINBl XUMHUYECKUX pPEAKIUH B aHATUTHYECKON
XUMHUU: KHCJIIOTHO-OCHOBHBIE, KOMILIEKCO0Opa3oBaHus,
OKHCIICHHS- BOCCTAaHOBICHHUS. 3aKkoH JICHCTBYIONIMX Macc.
KoHcTaHTBI  paBHOBECHs: TEpPMOIUHAMUYECKHE, peEajbHEIE,
ycinoBHele. CocCTOSHHME BELIECTB B HACAIBHBIX M pPealbHBIX
cucremax. CKOpPOCTh peakIiii B XUMUIecKoM aHann3e. DakTopsl,
BIIUSIOIINE HA CKOPOCTh. YTIpaBIIEHHE PeaKIUsIMH 1 IPOLIECCAMH
B aHAJIUTUYECKON XUMUHU.

KP

TutpuMeTpruecKkuii METo,
aHausa.

Turpumerpuueckuii METOJ Knaccudukarms
TUTPUMETPUUECKUX METOJI0B Tpebosanus,
MPeIbABIAEMBIE K PEAKIIUMB TUTPUMETPUUECKOM aHamuse. Buasl
TUTPUMETPUYECKUX  OIpEACICHUH: mpsMoe U  oOpaTHoe,
KOCBEHHOE TuTpoBaHHE. CrocoObl BBIpaKEHUS KOHLIEHTpAIUi
pacTBOpOB B THUTPUMETPUH. OKBHUBAJeHT. MospHas Macca
SKBUBAJICHTAa. [lepBHYHBIE CTaHAAPTHI, TPEOOBaHMS K HHM.
®ukcaHanbl. Bropuunsle cTanaapTsl. Bulibl KpUBBIX TUTPOBAHMUSL.
Cka4ok TuTpoBaHuA. Touyka 3KBHUBAJIEHTHOCTU U KOHEYHAsI TOUKA
TUTPOBAHHUS.

aHalijgsa.
aHaJM3a.

KP

KucnotHo-ocHOBHOE
paBHOBECHE. Kucnotso-
OCHOBHOETHTPOBAHHUE

CoBpeMeHHbBIE TPEJACTaBICHUS O KHCIOTaX M OCHOBaHHSIX.
IIporonuruueckass teopuss bpencrepa-Jloypu. PaBHOBecue B
CHCTEME KHUCIIOTa—CONPSKEHHOE OCHOBAHHE U PACTBOPHUTENb.
KoHCTaHTBI KHCIOTHOCTH UM OCHOBHOCTH. KwucnotHsle u
OCHOBHBIE CBOMCTBapacTBopuTenei. KoHcraHTa aBTOmpoTOIM3A.
Bnustaue npupoasl pacTBOPUTENS HA CHITY KUCIOTHI K OCHOBAHMSL.
Awmopomutel. BydepHsie pacTBOpel W uX cBoiicTBa. bydepnas
€MKOCTb. Bblunciienuss pH pacTBOpOB HE3apsLKEHHBIX U
3apsDKEHHBIX  KUCIOT W OCHOBaHMU. KHCIOTHO-OCHOBHOE
TUTpoBaHue. MHINKAaTOPBI KUCIIOTHO-OCHOBHOTO TUTpOBaHus. pT
HUHINKAaTOPOB, HHTEPBAJI Iepexojia OKpacku. KpuBeie THTpoBaHUS
CHJIBHBIX U CIAa0BIX KUCIOT U OCHOBAaHHH. DaKTOPHI, BIUSIOIINE
Ha BEIMYMHY CKauyka Ha KpUBOH TtuTpoBaHusa. OOnacTp
MIPAKTUYECKOTO INPHUMEHEHUs METOAOB KHUCIOTHO-OCHOBHOIO
TUTPOBAHUS.

KP
JIP

OKHCITUTENBHO-
BOCCTaHOBHTEIIEHBIC
peakuuu. Penokc-
TUTPOBAHHE

OKHCIHMTENTbHO-BOCCTAHOBHUTEIILHBIC peakuuu " ux
knaccudukanys. [lonstue o penokc-norennuane. CTaHIapTHBIA
penokc- noteHiuan. KoHcTanTa paBHOBECHS PEIOKC-IIPOIIECCOB.
HampaBiieHne  OKHCIIUTEIbHO-BOCCTAHOBUTEILHONH — PEaKIHH.
KpuBble  OKHCIHMTEIILHO-BOCCTAaHOBHUTEIIBHOTO  THUTPOBAHMS.
dakrToppl, BIMAOIIME Ha BEJIMYMHY CKauyka Ha KpUBOH
THUTPOBAHUSI. Wunukatopsl PEIOKC-TUTPOBAHHSI.
[lepmanranaromerpust. JJuxpomaTomerpusi.

KP
JIP

Peakuun
KOMILIIEKCOOOpa30BaHusl.
Kommnekconomerpudeckoe
TUTPOBAHNE.

Kommnekcubie coenuuenus. @akTopsbl, BIUSIOLIUE HA IPOYHOCTD
KOMITIEKCHBIX coeanHeHnid. Kommuekconsl, Ha mpumepe DJITA.
KommuiekcoHoMeTpuueckoe  TUTpOBaHHE. MeTamioXpoMHbIe
UHIUKaTOphl. KpuBble KOMITJIEKCOHOMETPUUECKOTO TUTPOBAHMUSL.
@akTophl, BIUSIOLIME HAa BEJIMYMHY CKayka Ha KPUBOU
TuTpoBaHKUA. OCHOBHBIE NPHUEMBI KOMIDIEKCOHOMETPHUECKOTO
tutpoBanus. [Ipumenenue metoa.

KP
JIP




OOmas xapakTepucTHKa
(U3NKO-XIMHYECKIX
METOJIOB aHATN3a

OcHOBHBIE MeETONBbl (PU3MKO-XMMHYECKHX METOJIOB aHaJM3a.
Ananmutrdeckuii curHan. OCHOBHBIE IIPHEMBI Mepexoaa oOT
BEIMYUHBl AHAIUTHYECKOTO  CHUTHaJa K  KOHIIGHTPALUU.
Mertposnoruyeckue XxapaKTepUCTUKU METO/1A.

KP

CHeKTpaﬂLHLIe METOAbI
aHaJI3a.

B3aumopelicTBue BemecTBa € 3JIEKTPOMArHUTHBIM
n3nydeHneM. MoJekyispHas aOCopOIOHHAsT CIIEKTPOCKOIHS B
Y® u Bugumoit

KP

o6sactu. CrieKTpBl HOTJIOMIEHHS U IIPUYMHBI UX BO3HUKHOBEHHSI.
3akon byrepa-JlamOepra-bepa. OrtkinoHeHHs OT 3aKoHa.
CriexTpaibHbIe TIPUOOPHI: CHEKTPOPOTOMETPHI u
¢doToanexkTpokonTopuMeTphl. DOTOMETPHIECKOE THUTPOBAHHUE.
Wndpaxpacnas cnexkrpockonusi. Konedbanust monexyin. [Ipudops
peructparyu UK cnexkrpoB. KauecTBeHHBI U KONINYeCTBEHHBII
agamu3. llpumenenme  MeToma.  ATOMHO-abcopOuMOHHAsS
crektpockonusi. Cxema mnpubopa. VICTOUHMKH pPE30HAHCHOTO
n3MydeHus. Bo3MmoxHOCTH MeToma C  IMJIAMEHHBIMH U
NIEKTPOTEPMHUIECKUMHU HNCTOYHHKAMHU aTOMH3aIIH.
OMHCCUOHHBIHN CIIEKTpalbHbIN aHanu3. [IporucxoxaeHne aTOMHO-
SMHICCHOHHBIX CIeKTpoB Cxema npubdopa. ATOMHO-IMHCCHOHBIN
METOJ C WHAYKTHBHO-CBSI3aHHOM miazMoil. KauecTBeHHBIN u
KOJINYECTBEHHBIN aHaJN3. [Tpumenenne METO/IOB.
PentrenoguyopecieHTHbI aHaau3. PEHTTCHOBCKHE CIEKTPBL.
Cxema npubopa. [IpumeHeHrne MeTo10B.

JIP

DNEKTPOXUMHUUECKHE
METO/IbI aHAITU3A.

Knaccudukanms  3JIEKTpOXUMHYECKHMX  METOAOB  aHalM3a.
[Norenmmomerpus. Teopernueckue OCHOBBI MeToza
MOTEHLIUOMETPUU: JIBOMHOM 3JIIEKTPUYECKUI CJIOH,
BO3HUKHOBCHHE IOTEHNMAla HAa TPAHUIE DIEKTPOA-PACTBOP.
OnexkTpoasl B MOTEeHOMOMETpHH. lloTeHmmomerpudeckoe
TUTPOBAHUE.

KP
JIP

10,

Xpomatorpadus

Xpomarorpadus, KJIacCU(HKALUA XpOMAaTOrpaduIecKIX
METOJIOB aHanu3a. AmNmaparypa M TEXHHKA BBIIOJHCHUS
XpoMaTorpadMIecKoro aHanu3a. AHalM3 U METOIbl pacdeTa
xpomarorpamm.  ['azoBas  xpomartorpadwus.  JKunkocrHas
KoJoHOYHasi xpomarorpadus. ToHkociolHas (IJIOCKOCTHAs)
Xpomarorpadusi.

KP
JIP

11,

Ot60p mpo6. [ToaroToBka
pob K aHAJIH3Yy.

Croco0b1 0T60pa mpo6. OT60p Mpobd ra3oB, KUAKOCTEH, TBEPABIX
BemecTB. [loTepu u 3arps3HeHHs IpH IpobooTdope. XpaHeHHE
npo6bl.  Ilogroropka mnpo® K  aHanu3y: BBICYLIMBaHHE,
pasnoxenue npoO. [lepeBos mpoObI B pacTBOp

KP

JabopaTopHbie padoThl)

3ammra nabopatopHoit pabotel (JIP), Bemomnenue kypcoBoro mpoekrta (KII),
KOHTpoJbHOHM padoTtsl (KP), pacuerno-rpapuueckoro 3ananus (PI'3), nanucanue pedepata (P),
acce (), komnokBuyM (K), rectuposanue (T) u 1.1.

2.3.2 3aHsATHS CeMHMHAPCKOro THna (MpakTudeckue / ceMHHAPCKHE 3aHSTHsI/

Ne HanmenoBanue 1abopaTopHBIX paboT Popwma Texymero
KOHTPOJISI
1 2

1. |CrocoObl MPUrOTOBJIECHUS CTaHAAPTHBIX pacTBOpoB. Crammaprusanus cosstHOM|OTuet mo JIP
KHCIIOTHI 10 TeTpabopaTy Hatpusi OnpeneneHue colepkanus ruapokapboHaTa HaTpus
B pactBope. OmpejelcHHEe BPEMEHHOW KECTKOCTH BOJOIPOBOJHOW BOJBI METOJOM
KHCJIOTHO-OCHOBHOTO THTPOBAHUSL.

2. |IIpuroroBicHHE W CTAaHAAPTH3ALKA PabOYEro pacTBOpa IePMaHraHATa Kalusl. Otuer o JIP
[lepmaHTaHATOMETPHYECKOE OMPEICTICHHE JKEIe3a.

3. |Ompenenenune KaablMs U Mardus B pacTBOPE MPH MX COBMECTHOM IIPHUCYTCTBHUH. Otuer no JIP
KommnekconomMeTprdeckoe onpezesieHne )XeCTKOCTH BOAOIPOBOIHBIX U IPHPOTHBIX
BO/I.




4. |CnekTpooTOMETpUUECKOE OINpPEIeICHUE Kelle3a C Cylb(OCaTUIMIOBONA KUCIOTOM. (OTueT mo JIP
CriexkTpodoToOMETpUIEeCKOe OIpeaesieHHe MEOU B BHIC aMMHAYHBIX KOMIUIEKCOB.
Pacyer KoHIEHTpauuii BeLIeCTB II0 pe3ylbTaTaM M3MEpPeHHH B  MeTodax
cnektpodoromerpun, ADC, AAC u peHTTCHO(IIYOPECIICHTHOTO aHAIN3a METOIaMHU
TPagyHupOBOYHOTO rpadyka; CTaHAAPTHOH JOOABKH.

5. |PenrreHo-gyopecieHTHbIH aHAIN3 IPUPOIHBIX MUHEPAJIOB OTuer mo JIP
6. |Hacrpoiika pH-meTpa mo OydepHbIM pacTBOpaM U TOUHOE onpeneeHue pH Otuer mo JIP
IpUPOAHOI 1 Mopckolt Boj. OnpeseneHne HUTPAaTOB METOOM MPSIMOM
MOTEHIIMOMETPHUH C HUTPAT-CEJIEKTUBHBIM MIeKTpoaoM. OnpeaeneHue xenesa
METOJIOM NTOTEHIHOMETPUIECKOTO TUTPOBAHUS.

7. |OmpenencHre KAaTHOHOB METAJJIOB B CMECH METOJIOM OyMa)KHON XpoMaTorpaguu. Otuet o JIP

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)
KypcoBbie paboThl - HE IPETyCMOTPEHbI

24 IlepeyeHb y4eOHO-MeTOOAMYECKOTO o0ecmeYeHUs] sl CAMOCTOSITEIbHOMI
padoTHIOOYUYAKOIIUXCS 10 JUCHUILIMHE (MOTYJII0)

[Tepeuenp y4eOHO-METOJMYECKOT MeYSHUS TUCIUTIITHHBI
o Bux CP epeUYCHb y4eOHO-METO ecooo6ecef JTACTIHILT
IO BBITIOJTHEHUIO CAMOCTOSITENbHON paboTh

1 2 3

1 CPC MeTtoaudeckue yka3aHHMsS MO OPraHU3AIMM CaMOCTOATENBHOWPAOOTHI CTYICHTOB,
yTBEpXKJICHHBbIE Kadeapol aHaIuTHYecKoil xumuu, mpoTokoda Ne 9 or 7.06.2017 .

2 IToaroroBka k KP |MeToauueckue ykazaHuUsi 10 MOJATOTOBKE K KOHTPOJBHOW paboTe, yTBEP KIECHHBIC
kadenpoil aHanuTHYeCcKoil Xxumuu, mporokon Ne 9 ot 7.06.2017 r.

Y4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITEIbHOM paboThl OOyyaromuxcs W3
YHCiIa MHBAINIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocrasnstorcs
B popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 3I0POBBS M BOCTIPHSTHS HHPOPMAIIUH:

JUiist TUTI ¢ HapYIICHUSIMU 3PEHUSI:

— B IevyaTHOW (hopMe yBeIIMYEHHBIM HIPpUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JInst min ¢ HapyIEHUsIMU CITyXa:

— B IIeYaTHOH (opme,

— B (hopMe ANIEKTPOHHOTO JTOKYMEHTA.

Jnist U1 ¢ HapyIIeHUsIMU ONTOPHO-/IBUTaTeIbHOIO arlnapara:

— B IeuaTHOU dopme,

— B (hopMe NIEKTPOHHOTO JOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. Oo0pa3oBare/ibHbIE TEXHOJIOTMH, IPUMeHsIeMble IIPH OCBOCHUM THCHHUILINHBI
(Monmy.Jist)

B xome wu3ydyeHMs AMCHUMIUIMHBI IPEIYCMOTPEHO HCIIOJIB30BAaHHE  CIEAYIOIIHNX
00pa30BaTEeNbHBIX TEXHOJOTHMH: JIEKIMH, MpOOJeMHOE OO0Yy4YeHHe, caMOoCTOsTelIbHas padboTa
CTYJICHTOB.

KoMIIeTeHTHOCTHBIM MOAXOJ B paMKax HpPENoAaBaHMs JUCLUIUIMHBI pean3yercss B
UCIOJIb30BAaHUN HWHTEPAKTHBHBIX TEXHOJIOTMH M aKTHBHBIX METONOB (MO3rOBOTO INTYpMa,
pa3bopa KOHKPETHBIX CUTYAIlHii) B COUETAaHUU C BHEAYTUTOPHOH paboTOi.

WHpopManlMOHHbIE  TEXHOJOTMH, MPHUMEHSEMbIE TPU  H3YYEHUU JAUCHUIUIUHBL
UCTOJIb30BaHUE  HMH(MOPMAIMOHHBIX  PECypCcOB,  JOCTYMHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHOU ceTH IHTepHeT.

AnantuBHbIe 00pa30BaTEIbHbIC TEXHOIOTUH, IPUMEHAEMbIE IPH U3YYEHUN AUCHUIUINHBI



— JJId JIMI ¢ OTpaHUYCHHBIMHA BO3MOXKHOCTSAMU 300POBBA IMPEAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'IeKTp0HH0171 IIOYTHI.

4. OueHouyHble cpeacTBa /IS TeKYIIero KOHTPOJISI yCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalun

OueHouHbIE CpECTBAa MpPEeAHA3HAYEHBI JUIsI KOHTPOJS M OLEHKH 00pa30BaTeNbHbIX
JOCTHKEHUI 00yJaroIuXcsi, OCBOMBUINX MPOrpaMMy y4eOHOM TUCIUTUIUHBI « X MU

OueHouHbIe CPEACTBA BKJIKOYACT KOHTPOJIbHBIE MaTepHUalibl JJi MPOBEACHUS TEKYIIero
KOHTPOJIA B (popMe pa3HOYpOBHEBBIX 3a/laHUN U NMPOMEXKYTOYHOI aTTecTanmum B Qopme
BOIIPOCOB U 33JIaHUI K IK3aMEHY.

CprRTypa OLHCHOYHBIX CPEACTB 1JIst TeKymeii 4 l'lpOMe)KyTO‘IHOﬁ aTrTeCTaliumn

KOIL 1 HAUMCHOBAaHHC HaunmenoBanme OLICHOYHOTI'O CPEACTBA

Ne Pesysprarel 00y4eHus =
i HMHIUKATOpa (B COOTBETCTRHH C IL. Texymmii IIpomesxyTouHas
(B COOTBETCTBUH C II. 1.4) KOHTPOJIb aTTecTalys
1.4) '

1 | UOIIK-1.1. 3uath 0a30BbIC 3aKOHBI U MeToabl | KoHTposibHAs Bomnpoc Ha
CHOCOOHOCTD Hay4YHBIX HCCIENOBaHMNH B XUMHHM; | paboTa IO TeMe, 9K3aMeHe
HCTIONB30BaTh B CBA3b XUMHH C  DPa3IM4YHBIMU | pa3zierny
npodeccHoHaNBHON JUCIUIUTMHAMH €CTeCTBO3HAHUS
JeATETLHOCTH 0a30BbIe YMeTh  HCTONb30BaTh  OCHOBHBIE | Bompock! mis
3HaHUS XUMHN 3aKOHbI ()yH/IaMEHTAJbHBIX PAa3JesioB | YCTHOTO

XMMUH U1 OOBSCHEHHs Pe3yIbTaToB | (IIMCBMEHHOTO)
XUMUYECKHUX 9KCIEPUMEHTOB, | ONPOCAIO TEME,
KPUTHYECKH OLICHUBATh ECTECTBEHHO- | Pa3leily
Hay4YHYIO nHpopmanuio u

YYUTBIBATD €€  I[pU  PELICHUU
npodecCHOHANIBHBIX 33/1a4

Bmagers  HaBelkamu  mocTtaHOBKH | JlaGopatopHas
neneit wu BeIOOpa myTed  ux | paboTa

JOCTHIKCHUS; METOJaMH
TJIaHUPOBAHUA u MpOBEACHUA
N3MEPUTECIIbHBIX OKCIICPUMEHTOB,
BbI60pa U HCIIOJB30BaHHUA MCETOIO0B
00paboTku 9KCIEPUMEHTAIBHBIX
JAaHHBIX n OLCHKH PE3YyJIbTAaTOB
JKCIIEPHMEHTA

TunoBble KOHTPOJIbHbIE 32JaHUA WM MHbIE MATEPHAJIbI, HE00X0AUMBbIE JJI51 OLlEHKH
3HAHMA, yMEHUI1, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XapaKTePU3YyIOIIHUX ITANbI
(hopMupoOBaHUA KOMNETEHIMH B Mpolecce 0CBOEHUs 00Pa30BaTeIbHON MPOrpaMMbl

IIpumepHBbIii NepedYeHb BONPOCOB /ISl YCTHOI'O OIIPOCA M0 TEOPUU METO/1a AHAJIM3A,
HCII0JIb3yeMOr0 B J1a00paTOPHOM NMPAKTHKYMe, H 0COOCHHOCTAM BbINOJIHSIEMOM
JabopaTopHoii padoThI:

1. Yro Ttakoe nepBuuHbIe cTaHAApTHBIE BemiecTBa? Kakue TpeboBaHNs K HUM NPEAbSBIAIOTCS?

2. HazoBuTte ocHOBHBIE CITOCOOBI TPUTOTOBIICHHS CTAHIAPTHBIX PACTBOPOB.

3. Kakme pacTBOpsl Ha3bIBAIOTCS BTOPUYHBIMU  cTaHAapTHbIMH?  Kakum  oOpasom
YCTAaHABJIMBAIOT UX TOYHYIO KOHLEHTPALUIO?

4. Jlaifte onpeeneHue CIEeAYIONIMM MOHATHIM: TUTP PAacTBOPA; SKBUBAJICHT BEIIECTBA; (pakTop
SKBUBAJICHTHOCTH; MOJISIPHAs KOHLICHTPALUs; MOJISIpHAs KOHLICHTPALMsl SKBUBAJICHTA; MaccoBast
nonst. [IpuBenure popmMyIibl, CBS3bIBAIOLINE ITH MOHSTHUS.

5. B ueMm 3akiouaeTcs cyTh METOJa KUCIIOTHO-OCHOBHOTO TUTpoBaHMs? Kakue peakuun nexar
B 0CHOBe 3TOro merosa? TpeGoBaHus K peaklusiM B METOI€ KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.
6. Kakue BemecTBa MOKHO IPUMEHSTH B METOJIE€ KHCIOTHO-OCHOBHOT'O TUTPOBAHUSI B KAaUE€CTBE



tutpanTa? TpeboBaHusl.

7. C IOMOIIBIO KaKUX CTaHJAPTHBIX BELIECTB MOYKHO CTaHJApTU3UPOBATh KHUCIOTHI,
OCHOBaHus?

8. Kak ompenenuth Ha NMpakTUKE MOMEHT OKOHYAHHs TUTPOBaHUA? YKa3aTb €ro Ha KpUBOH
TUTPOBAHUS.

9. MHupaukartopbl B MeTOJle¢ KHMCIOTHO-OCHOBHOI'O THUTPOBAaHHUA: TpPeOOBaHMs, OCOOCHHOCTU
CTPOEHHUS, OT YETO 3aBUCUT U3MEHEHUE OKPACKU U KaK 3TO MOKHO 00BsicHUTE? [Iprumepsl

10. Kak BbIOpaTh MHIUKATOP )11 KOHKPETHOI'O TUTPOBAHUS?

11. IlpeactraBuTh BUJ KPUBBIX TUTPOBAHUS CHIBHBIX M CIAOBIX KUCIOT U OCHOBAaHWH. YKazaTh
TOYKY SKBUBAJIEHTHOCTH.

12. Tlo xakoMy 3aKOHY ITPOBOJAUTCS pacyeT pe3ysbTaToB TUTpOBaHUSA? OOBACHUTH Ha pUMeEpe
nabopaTopHO pabOTHI.

13. Ha 4eM oCHOBaH METO]] MOJIEKYJISIPHOH CIIEKTPOCKONINY B BUAUMOM 1 YD 0051acTsIX CrieKTpa.
14. BzaumopeiicTBHe BellecTBa € IEKTPOMArHUTHBIM U3Iy4eHHEM B BUIUMON U Y@ o6nacTiax
CIEKTpa.

15. OcHOBHO# 3aKOH MOIJIOLIEHUS JIEKTPOMArHUTHOIO U3IydeHus. MolspHbIi K03 duIeHT
CBETOIOIJIOIIEHUS

16. CrnekTp noriomeHust 1 OCHOBHbIE (DOPMBI €r0 MPEICTABICHHS.

17. JlaiiTe onpeneneHnue ONTUYECKOM MIIOTHOCTH, ITPOITYCKAHMUSL.

18. Cxema ®DKa. Jlerektopbl. CriocoObl MOHOXpOMaTH3alMu W3NydeHus. KakoB mpuHIUN
noa00pa CBeTOPMIBTPOB MPHU MPOBEACHUN (POTOMETPHUECKUX U3MEPEHUIT?

19. OcHoBHBIE OTIINYMS CHEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPUMETPOB.

20. Croco0bl mepexo/1a OT aHATUTHYECKOTO CUTHAJa K KOHIIEHTPAIIMH B METO/IE MOJICKYIISIPHOK
CHEKTPOCKONUH B BUAUMOHN 1 YD 00aacTsaX CreKTpa.

21. Ha yem OCHOBaHBI 3JEKTPOXUMHUECKUE METO/IBI aHATTN3A.

22. CymHOCTh METO0/1a TOTEHIIMOMETPHH.

23. YeM OTIIMYAIOTCS DIEKTPOIBI CPABHEHUS OT U3MEPHTEIBHBIX AIIEKTPOIOB?

24. OnuimuTe NPUHLIUI pabOThI XJI0PCEPeOPSHOTO AIEKTPOAA.

25. TlpuHIUT NeCTBUS METAUTUIECKUX AIIEKTPOIOB.

26. WoncenexktuBHble 31eKTpoabl? CTeKIsHHBIN 1ekTpo]. Onpeaenenue pH.

27. CrocoObl mepexola OT aHAJIUTHYECKOTO CHUTHala K KOHIGHTPAIlMM B  METOJe
MOTEHLIIUOMETPUH.

28. TloreHmmoMeTprUYecKoe TUTPOBaHHE. B KakuX KOOpAWHATaX MOKHO TOCTPOHUTH KPHBYIO
MOTEHLIIMOMETPUYECKOTO TUTPOBAHUSA?

IIpuMepbl pedTHHTOBBIX KOHTPOJIbHBIX PA0OT MO KypCy
PeiiTuHroBasi KOHTpOJILHasi padoTa Mo TemMe
«Kucnomno-ocnosnoe pasnogecue u KUCIOMHO-0CHOBHOE MUMPOBAHUEN
THUITOBOI BAPUAHT

1. ChopmynupyiiTe 3aK0H IEHCTBYIOIIMX Macc ISl PaBHOBECHBIX CHCTEM. 3allUIIUTe
KOHCTaHThl PaBHOBECHUS [UJISl CIEAYIOIMX MPOLECCOB: IUCCONMAIMA MYPaBbUHON KHUCIOTBI
HCOOH + H20+> HCOO™ + H30"; kommuekcoobpazoanmns Ag™ + 35035+ Ag(S O ) °; (3
banna).

2. VYKaxXnuTre OCHOBHBIE IIOJOXKEHUS IPOTOJUTHYECKOM Teopun  bpéncrena-Jloypu.
Paccuuraiite pH pactBopa, B xotopom coxepxutrcs 0,1 M HCOOH wu 0,25 M HCOONa
(KsHCOOH =1,8-10"%) (5 6a1106)

3. Ompenenure (akTop SKBUBAJICHTHOCTH M MOJSIPHYIO MAacCy SKBHBAJCHTa KHUCIOTHI B
peakuu: H2SO03+ 2KOH=K3SO03 + 2H20 (2 6an1a)
4. UYro Takoe TmepBUYHBIC cTaHAapTHble pacTBopbel? Kakume TpeOoBaHUS K HHUM

npeabsaBisiioTes? HazoBuTe OCHOBHBIE CITOCOOBI MPUTOTOBJIECHHS CTaHJAPTHBIX PAacTBOpoB. B
meproii konoe na 500,0 mn pactBopmnm 1,4356 1 masenesoit kucnotsl (H2C204-2H20).

Omnpenenure MOJISPHYIO KOHLICHTpALMIO, MOJIIPHYIO KOHICHTpalMI0 DKBHUBAJICHTA W THUTP



MOJIy4EHHOTO pacTBopa (5 6annos).

PeiiTuHroBasi KOHTpPOJILHasi padoTa 1Mo TeMe
«DusuKo-xumuyecKue mMemoovl AHAIU3A»
TUTIOBOU BAPUAHT
1. Ha 4yem ocHOBaH MeTOJ MOJEKYJISPHOH CHEKTPOCKONUH B BUAUMON M Y@ oOmacTsax
cnekTpa. CieKTp MOTJIOIMEHUsI U OCHOBHBIE (OopMBbI ero mpezacraBieHus. OCHOBHOH 3aKOH
MOTJIOUICHHS 3JIEKTPOMArHUTHOTO H3iyueHus. JlaiiTe ompenerneHre ONTHYECKOH IUIOTHOCTH,
nporyckanus. Cxema ®DKa, ocHoBHBIe Y316l mpubopa. KakoB mnpuHmum momxdopa
CBEeTOQMIBTPOB MpH MpoBeaeHUH (oTromerpuueckux wuzMepenuir? CrocoObl mepexoaa oOT
AQHAINTUYECKOr0 CUTHAJIA K KOHLEHTPALUU B METOJE MOJIEKYJIIPHON CEKTPOCKOIINU B BUAMMOMN
u YO obnactsax crekrpa.(5 6annos)
2. Xpomarorpamma. Kaxoil OCHOBHOH mapaMeTp HCIOIB3YIOTCA IS HIACHTU()UKAUT
BemiecTB B Xxpomarorpaduu? HaszoButre OCHOBHBIE MapaMeTpbl, HUCHOIb3yeMbIEe U
KOJIMYECTBEHHBIX U3MEpEHU B Xpomarorpaguu. O6paboTtka pe3yJIbTaTOB
xpomarorpaduyeckoro ananusa. (5 6anios)
3.  lTloreHumomerpuueckoe TUTpOBaHHE. B Kakux KOOpAWHATaX MOXKHO TOCTPOUTH KPUBYIO
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS U KAaK OINPEAETUTh O0BEM B TOYKE IKBUBAJIECHTHOCTH?
[Tpumenenne Metoaa u ero npeumyiiectsa. (5 6an108)

Kpumepuu ouenku peitmunzoevix KOHmpovHbolx padom:. 15-12 6amioB - «OTIWYHOY,
11,5-8,5 — «xoporo», 8-5 — «yJOBIETBOPUTEIBHOY», MEHBIIIE 5 - «HEYTOBIECTBOPUTEIHHO

3a4eTHO-3K3aMEeHAIlMOHHBbIC MaTepPHAJIbl VI NMPOMEKYTOYHOH aTTecTAlNU
(3xk3ameH/3a4eT)
Bonpocsl 1J1s1 MOATOTOBKH K IK3aMeEHY:
1. AmnanuTtHueckas XUMHUs Kak Hayka. MeTozsl aHanu3a. Meroauka ananu3a. OCHOBHBIE CTaIuU
XUMHYECKOTO aHaJIU3a.
2. XUMHYECKOE paBHOBECHE B TOMOTEHHBIX CHUCTeMaX. 3aKoH JeicTBytommx mMacc. Koncranra
paBHOBECHsI: TEpPMOJMHAMUYECKas, peajbHas M YyclIoBHas. AKTUBHOCTh. Koadduuuenr
AKTUBHOCTH. MOJIbHAs 0I5 NOHA.
3. Tutpumerpuyeckue METOIbl aHaIH3a. TpeOOBaHMs K peaklusM B TUTpuMeTpun. [lepBudnbie
U BTOpHuHble cTanaapThl. [Ipumepsl. Crannaptusanus. CriocoOsl TUTPOBaHUS: IPSIMOE, 0OpaTHOE
Y 3aMECTUTEIILHOE.
4. TIlporonutnueckass Teopusi bpencrema-Jloypu. OcHOBHble ee mnonoxeHus. Kuciaorsl,
ocHoBaHMA U aM(ponuTsl B Teopun bpencrena-Jloypu. ConpsbkeHHas TPOTONUTHYECKas Tapa.
KOHCTaHTBI KHCITIOTHOCTH M OCHOBHOCTH.
5. Peakuus aBtompotonmsza. Koncranta asrompotonusa. VoHHOE MpOW3BEIEHHE BOJIBI.
Bonmoponsslii ¥ THAPOKCWIBHBINA IOKa3aTeNlW, CBSI3b MEXIYy HUMHU. KuHCIble, WIeI0YHbIE,
HelTpanbHble pacTBOpHl. Pacuer pH B pacTBopax CHIIBHBIX M C1a0BIX 3JEKTPOIUTOB.

6. Ilomarme o OydepHBIX pacTBopax. MexaHusM OydepHoro neiictBusi. bydhepHas eMKOCTS.
[Tpumepst 6ydepusix cuctem. Pacuer pH Gydeproro pactopa.

7. KucnotHo-ocHOBHOEe THTpoBaHHe. KpuBas KHCIOTHO-OCHOBHOTO THUTPOBaHUS, TOYKa
SKBUBAJIEHTHOCTH, CKAayOK THUTpoBaHUs. @akTophl, BIUsIOMME Ha CcKadok. [IpakTthueckoe
MIPUMEHEHNE KUCITOTHO-OCHOBHOTO TUTPOBAHUSL.

8. HMunmukatopel, TpUMEHSEMbIE B METOJIE KHCIOTHO-OCHOBHOTO THUTpoBaHHsS. (OCHOBHBIC
MOJIOKEHUST HOHHO-XpOMO(OpPHOW TeopurM HHAUKATOpOB. MHTEpBanm mepexoma OKpacKu
KHCJIOTHO- OCHOBHOTO HWHaukaTtopa, pl. Ha dYem ocHOBaH BBIOOpP KHCIOTHO-OCHOBHOTO
MHaUKaTopa?

9. OKHCIHTEIEHO-BOCCTAHOBHTEILHAS peakuus. OxucIuTeIb Hu BOCCTaHOBHUTEb.
CraHaapTHbBI OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHIMAN. Y CTPONUCTBO TajlbBaHUUYECKOIO
sneMeHnTa. CTaHAapTHBIN BOAOPOIHBIN JIEKTPO.



10. VpaBuenne HepHcra. BinsiHue MOHHOM CHIIBI M KOHKYPUPYIOIIMX PEAKIMNA HAa BEIUYHHY
JIEKTPOAHOrO noTeHuana. Biousaue pH Ha Benu4uHy 31€KTPOAHOrO OTEHIIAANA.

11. KoHcraHTa  OKHMCIMTEIBHO-BOCCTAHOBUTEIBHOIO  paBHOBecHsA. Pacuer  KOHCTaHTBI
PaBHOBECHSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. Uto xapakTepusyet ee BennunHa? Kak
MOKHOM3MEHUTD HAIPaBJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKLIU?

12. OxucnurenbHO-BOCCTAaHOBUTENBbHOE TUTpoBaHUE. KpuBble pemokc-turpoBanus. dakropsl,
BIIMSIOLIME HA BEJIMYMHY CKaukKa HAa KPUBOW OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOI'O THUTPOBAHMSL.
Pacyer norennuana B TOUKe 3KBUBAJICHTHOCTH [UIsl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN.
13. Wuaukaropel, MNpUMEHSEMbIE B  OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM  THUTPOBAHUH.
Knaccugukanus, TpeboBaHus K HHAMKAaTOpaM, pumepsl. IHTepBan nepexoia OKpacku peroKc-
WUHJIUKATOpOoB, pT.

14. Tlepmanranatomerpusi. CyuiHocts Metoaa. Ilpurorosnenue, XxpaHeHUEe U CTaHIAPTU3ALMS
pabouero pactBopa. [IpakTuueckoe UCIOIb30BaHHUE.

15. luxpomaromeTpus. YpaBHEHHE, JieKamlee B OCHOBe Merona. [Ipuroromienue pabouero
pacTtBOopa, nHauKaTopsl. [Ipumenenne metona.

16. KommnekcooOpasoBanue. IlonsiTue o xomiekcooOpasoBarese, JUTraHae, IPUPOAE CBSI3H B
KOMIUIEKCE. XenaT, BHyTPUKOMIUIEKCHOE COEJUHEHNE, JEHTaTHOCTD JIMTaHAa, KOOP JUHALIMOHHOE
ynciio. PakTopbl, BIMAKONIME HAa YCTOWYMBOCTh KOMIUIEKCHOro coequHeHus. KoHcTanTta
YCTOMYMBOCTU KOMIUIEKCHBIX CO€IMHEHNI: TEPMOAMHAMHUYECKAS, peabHasi U yCIOBHAsI.

17. Kommnekcomerpuueckoe tutpoBanue. JTA. OcobeHHOCTH B3aUMOAECHCTBUS METAIIOB C
O[TA. Kpuasg KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUsA. DaKTOPHI, BIMAIOIINAE HA BEIUYUHY
CKayKa Ha KpUBOH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.

18. Mupukatopel B METO/AE KOMIIJIEKCOHOMETPUYECKOIO TUTPOBaHUA. MeTamioxpoMHble
UHAMKATOpBl. MexaHu3sM ux AeicTBus, TpeOoBaHMs K HMHIuKartopaM. [IpuBeaute mnpumepsl
METAJITIOXPOMHBIX MHIUKATOPOB.

19. IlpumMeHeHHE KOMIUIEKCOHOMETPHUYECKOTO THUTPOBAHUS IS OIpPENEICHUS] KAaTHOHOB U
aHUOHOB. KOMIUIEKCOHOMETPUYECKOE ONpENENIeHne Kaiuplusd W MarHusa. OnpenencHue
KECTKOCTH.

20. Knaccuduxarus (U3NKO-XUMHUYECKAX METOOB. JlMamma3oH ONpEeesieMbIX COICPKAHHMIA.
[Ipenen obOnapykeHus. M30upaTenbHOCTh, YYBCTBUTEIBHOCTh aHanu3a MeTon U MeTOoAMKa
aHanmu3a. AHanuTudeckuid curHan. CrocoObl mepexoia OT aHAJTUTUYECKOro CHrHama K
KOHIEHTPALUU: TPagyUpOBOYHBIN rpaK, CTAHIAPTHOMN 100aBKH, OJHOTO TaJIOHA.

21. DnekTpoMarHUTHOEe WH3lydyeHHe. B3auMmopelicTBHe BellecTBa €  3JIEKTPOMArHUTHBIM
u3TydyeHueM B BuauMoM u Y@ oOnactsax coektpa. OCHOBHOM 3aKOH IOIVIOIIEHUS
AIIEKTPOMArHUTHOTO H3iydeHus. MossipHelii ko3¢ duuueHT ceronoryomenus. Onrtudeckas
IUIOTHOCTD, Iponyckanue. CIeKTp NOTJIONIEHHSI U OCHOBHBIE (DOPMBI €ro NMpeACTaBIeHUS.

22. Metoa MOJNEKYISIpHON CIIEKTPOCKONuu B BUIUMON 1 Y@ obnactsx cnektpa. Cxema ®OKa.
OcHOBHBIE Y3JIbI npudopa. OcHOBHBIE OTJINYUSA CHEeKTPo(hOTOMETPOB oT
¢doTrosnexTpokoIopruMeTpoB. KauecTBeHHbIH U KonuyecTBeHHBIN aHamu3. CrocoObl epexoia ot
AQHAIUTUYECKOT0 CUTHAJIA K KOHIIEHTPAIlMHM B METO/I€ MOJIEKYJISIPHOM CIEKTPOCKONUH B BUAMMOMN
u YO 005acTsx crekrpa.

23. AToMHO-abcopOIMOHHAsT CIeKTpocKonus. Pe3oHaHcHoe wu3mydeHue. (Cxema aTOMHO-
abcopOLUMOHHOrO crekTpoMeTpa. VICTOUHHMKHM pPE30HAaHCHOrO H3JIydeHHs (J1aMma ¢ MOJIbIM
KaTogqoM M Oe3dneKkTpojHas — Jiamma).  ATOMH3AaTOpbl, OCHOBHBIE  IPEUMYIIECTBA
ANEKTPOTEPMHUUECKON ATOMM3AIMU [0 CPABHEHHIO C IJIaMEHHOW. KOJWYecTBEHHBIN aHAIN3 B
metone AAC. Ilpumenenue meroaa.

24. ATOMHO->MHCCHUOHHAsi crHekTpockomnus. [losyueHue crekTpoB HcIycKaHus. VCTOYHMKH
Bo3Oyxaenuss B Meroae ADC, ux HaszHaueHue. [Iporecchl, mpoTekaronme B HCTOYHUKE
B30y KaceHMs. KauecTBEHHBINM 1 KOJIMYECTBEHHBIN aHamu3 B MeTonie ADC.

25. Pentreno-duyopecuentasiii ananus (POA). Cymuaocts MeTona. [ToayueHrne peHTreHOBCKOTO
u3IydeHus: npoosl. KauecTBeHHBIN 1 Kon4yecTBEHHBIN aHanu3 B Metoae POA. Xapakrepucruka
Meroga POA, npumeHnenue.



26. DnekTpoXxuMUUeckue MeTonasl aHanm3a [loteHumomerpus. M3MmepeHue NOTEHUHMANA.
DONEeKTpOoabl CPaBHEHUS M HW3MEpUTENbHbIE 3MeKTpoabl. [Ipunumn paboTel cepeOpsHOrO U
XJIOpCEPeOPSHOTO AIEKTPOAOB. MIOHCENEKTUBHBIE 31EKTPOIbl. CTEKIISIHHBIN SJIEKTPOI.

27. Konu4ecTBEHHBIM aHAM3 B METOJE NPSIMOW IMOTEHIUOMETpHH. YpaBHeHue Hephcra.
Crioco0bl mepexoia OT aHAJUTUYECKOTO CUTHalda K KOHIeHTpauuu. lloTeHmmomerpuueckoe
tutpoBanue. KpuBas  moreHuumomerpuueckoro — TtuTpoBaHus? — OmnpeneiaeHHe  TOYKH
SKBUBAIEHTHOCTH. [IprMeHeHe MeTO1a TOTEHIIMOMETPHH.

28. Xpomarorpadus. Cymuocth Meroma. Knaccudukanms xpomarorpaudeckux MeETOOB.
Cxema xpomarorpada.

29. Xpomarorpamma. [lapameTpbl, ucnonp3yemble A HACHTU(UKAIUU BEIIECTB U U
KOJINYECTBEHHBIX H3MepEeHHi B XpoMaTorpaduu. O6paboTKa pe3yIbTaToB XpoMaTorpapuuecKoro
aHayu3a.

30. TI'azoBasgs u xuakoctHas xpomarorpadus. [IpenmyinecTBa KHAKOCTHOW Xpomarorpaduu
nepen razoBoil. MonoomenHas xpomarorpadus. [IpumeHenne MeTo10B.

31. Toukocnoiinas xpomarorpadus. Texnuka npoenenus. [IpuHImn uaeHTHPUKAIUN BEIIECTB
B Meroze TCX. Yro Takoe koadpdumumeHT Rf? Ot kakux GpakTopoB OH 3aBUCHT?

32. Ot6op 1mpob6. IIpobGomoaroroBka. OCHOBHBIE 3Tambl MOJATOTOBKHA MPOO K HUCHBITAHUSM:
BBICYIIMBaHUE, pa3ioxeHue npod. CrutaBieHue u pactBopenue. Pacrsopuren.

33. Anamm3 muHepana. OCHOBHBIC CTaaUM XHMMHYECKOTO aHAJM3a MHHepana. Beibop meroma
aHanuza. [Ipsimble u HempsiMble METO/AbI aHanu3a. KauecTBEHHBIN M KOJIMYECTBEHHBIN aHAJM3.
O06paboTka pe3yIpbTaTOB aHAIN3A: UCKITFOUYEHHE IPOMAXO0B U pacueT JOBEPUTEIHLHOTO HHTEPBAIA.

Kpurepun oueHnBaHus pe3yJibTaTOB 00y4YeHUs

OneHka 3HaHUW O JUCHUIUIMHE Ha dK3aMeHe MpeanonaraeT auddQepeHnpoBaHHbIM
nmoaxoa K CTYACHTY, YUYCT C€ro HHIAUWBHAYAJIbHBIX CHOCO6HOCTCI>1, CTCIICHb YCBOCHUA H
CUCTEeMAaTH3aIlNK 3HAaHUI y4eOHOTO Kypca, yMEeHHs AeNaTh JoKa3aTellbHbIE BBIBOIBI U 0000IICHMS,
bopMHUpPOBaHUS KOMIIETEHTHOCTEH.

OneHuBaeTcs He TOJIBKO TTyOMHA MOHUMAaHUSI OCHOBHBIX Pa3/IeNioB y4eOHON JUCIIUILTUHBL,
HO U IOCEIaeMOCTh JIEKUUH U JIaDOpaTOPHBIX 3aHATHI, aKTMBHOCTh IPU YCTHBIX ONpOCax U
COJIEPKATEIBHOCTh YCTHBIX OTBETOB.

IIxana oueHuBaHUA Kpurepuu onenkn
«OTIMIHO» OCBOEHBI TEOPETHYECKHE OCHOBBI INCHUIUIIH, HEOOXOJUMBIE JUIsl (POPMUPOBAHUS
KOMHCTGHHI/Iﬁ. VYMeeT BhIOTHSITh HCO6XOI[I/IMI)IC PacyYCThI
«Xopowo» JleMOHCTpHUPYIOTCS C(OPMUPOBAHHBIE, HO COJAEPXKAILIME OT/AENbHbIE IPOOEIBI

3HAHUS TEOPETUYECKUX OCHOB M 3aKOHOB. YMEHHE BBIIOJHATH PAcCUeThl C
HE3HAYHUTEIbHBIMU OIINOKAMH.

«Y IOBJIETBOPHUTEIHHO OparMeHTapHOEe 3HAHHWE OCHOBHBIX pa3ieioB XMMHUH. HemocraTouHble HaBBIKH B
BBINIOJJHEHUH XMMHUYECKHX pPAacUeTHBIX 3aJ1a4: CTYJeHT HWMeeT HEKOTOpbIe
IpeICTaBlIeHNs O CIoco0ax BHIPAXKEHHWs KOHIEHTPALMUM pPACTBOPOB, 3HAET
oT/eJbHbIe (OPMYJIBI U PACUETOB, HO NMPUMEHUTh WX JJs PELICHUs 3a1ad He
MOXET.

«HeynosnersopurensHo» | OTCYTCTBHE 3HAHUH TEOPETHYECKMX OCHOB JHUCHMIIMHBI, HEOOXOAWUMBIX IS
(hopmupoBaHus KoMreTeHIMH. OTCYTCTBHE YMEHUHUBBIIOIHATD PACUYETHI

OHCHO‘IHBIC cpeacrea il HWHBAJIMAOB W JIAI[ C OTPAHUYCHHBIMU BO3MOKHOCTAMH
3I0POBBST BEIOMPAIOTCS C YIETOM WX UHANBUIYAITBHBIX MICUXO(QU3UIECKUX OCOOEHHOCTEH.

— npu HCOGXOI[I/IMOCTI/I HHBAJIMJaM H JIMOaM € OI'paHUYCHHBIMHU BO3MOXHOCTIMU
3A0POBEA MPEAOCTABIIACTCA JOMOJIHUTEIIBHOC BPpEMS JISA ITIOATOTOBKHU OTBETA HA DK3aMCHE;

—  TIpU IPOBEJICHUH NPOLETYPHI OLICHUBAHUS PE3yJIbTaTOB 00YUCHHUS MHBAIUIOB U JIMI
C O'paHUYCHHBIMU BO3MOXHOCTSAMHU 3J0POBBSA ITPEAYCMATPUBACTCA UCIIOJIB30BAHUC TEXHUYCCKUX
CpcacTs, H€O6XOI[I/IMBIX UM B CBA3U C UX MHAUBUYAJIbHBIMHA OCOGGHHOCTHMI/I;

- npu HCO6XOI[I/IMOCTI/I JJIA 06yqa101111/1xc;[ C OrpaHMYCHHBIMH BO3MOXHOCTIMU
3A0POBBAIN MHBAJINAOB MMpoLCAYpa OUCHUBAHUS PE3YJIbTATOB OGy‘IeHI/I}I 10 JUCHUIIIIMHEC MOXKCT
IMPOBOAUTHECA B HECCKOJIBKO 3TaIlOB.

[Ipouienypa oreHUBaHUSI PE3yIbTaTOB OOyYEHUS MHBAIHMIOB W JIUI] C OTPAHMYECHHBIMU




BO3MOXXHOCTSIMU 37I0POBbsI 0 JUCHUIUITMHE (MOIYJIO) MPEeayCMaTpUBAeT MPEIOCTaBICHUE
uHpopManuu B ¢Gopmax, aJaNTHPOBAHHBIX K OrPAHUYCHHUSIM WX 370POBbS M BOCHPHUSATHUS
uHpOpMaLUu:

J1Jis TH11 ¢ HAapyIIEHUSIMU 3PEHUS:

— B IICYaTHOH (opMe YBEITHUUECHHBIM MIPUDTOM,

— B ¢opMe IEKTPOHHOTO JOKyMeHTA. [[JIst TUI] ¢ HAapyIICHUSIMH CTyXa:

— B IIeuaTHOU dopme,

— B opMe IEKTPOHHOTO JOKYMEHTA.

Jli1st TUTI ¢ HAPYIICHUSIMU OTTOPHO-/IBUTATEIBHOTO alllapara:

— B meuyaTHoOU hopme,

— B (hopMe ANIEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

5. IlepeyeHnb yueOHOM JUTEPATYPbl, HHPOPMAIHOHHBIX PECYPCOB U TEXHOJIOTH I

5.1.  VYueOnas JuTepaTypa

OcHoBHasi JIuTEpaTypa:
1. Eropos, B. B. Heopranuueckast U aHamMTHYECKast XUMHS. AHATMTAYECKas: XUMusL: yaeOHuK / B. B.
Eropos, H. 1. Bopo6beBa, 1. I'. CunbBectpoBa. — Cankt-IlerepOypr: Jlans, 2022. — 144 ¢. — ISBN
978-5-8114-1602-8. — Texkcrt: snekTpoHHbIi // Jlanb: snekTpoHHO-OMOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211559
2. Anaymrnyeckas xumus: yaeOnuk / H. 1. Mosuan, P. I'. Pomanoga, T. C. I'opOyHoBa [u 1p.].
— MockBa: THOPA-M, 2025. — 394 ¢. — (Bsiciiee obpazoBanue). — DOI 10.12737/12562. -
ISBN 978-5-16-019473-8. - Tekcr: AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2168772

JononHuTebHas JIMTepaTypa:
1. TTouunoxk, T.b. [IpakTukyMm 1o aHanUTHYECKON XUMHUU. IHCTpyMEHTaIbHbIE METObI AHAIN3A!
yuebHoe nocobue / T. b. Ilounnok, A. A. AzapsH, A. A. KaynoBa; MUHHCTEpCTBO HayKu U
BhIcIero oopazoBanus Poccuiickoit denepannu, Kybanckuil rocyjapcTBeHHbIN YHUBEPCUTET. -
Kpacnonap: Ky6aHckuit rocynapcTBeHHbI yHuBepcurert, 2023. - 215 c.
2. UynpeiauHa, [I.A. AHanuTndeckas xumus: yaebHoe nocooue / /1. A. Uynpsiausa, JI. 1. ITuins;
MuHnuctepcTBO Hayku U Beiciiero obpasoBanust Poccuiickoit ®enepaunu, KyOanckuii
rOCYyJapCTBEHHbIN YHMBEpCUTET. - 2-¢ u3d., ucnop. U jon. - KpacHomap: KyOanckuit
rocyJIapCcTBeHHBIN yHuBepcuret, 2023. - 122 c.
3. OCHOBBI aHATUTHYECKOW XUMHUU: MPAKTUIECKOE PYKOBOJICTBO [DIEKTPOHHBIN pecypc]: pyk. /
FO.A. bap6anar [u ap.]. — DnektpoH. nan. — Mocksa: U3gatensctBo "Jlaboparopus 3HaHU",
2017. — 465 c. — Pexum nocryma: https://e.lanbook.com/book/97410

5.2. llepnoauyeckas Jureparypa

«["eonorust HeTH U razay, «I'eoxumusy, «I eodkonorusy, «KypHan IPUKIaTHON XUMUN,
«3aBojckas maboparopusi. JlmarHocTrka marepuanoBy, «POCCHICKHNA XUMHUYECKUN >KypHAI»,
«XuUMUS ¥ KU3HBb- X XI BEK»

5.3. UuTepHeT-pecypcsl, B TOM 4HCJI€e COBPeMEHHbIe MNpodeccuoHANIbLHbIE 0a3bl
JAHHBIX U MHGPOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMbI
DNeKTPOHHO-0MOMoTeyHbIe cucteMbl (ABC):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. BBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 0a3bl JAHHBIX:
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1. ScienceDirect www.sciencedirect.com

2. XKypnansr uznatensctea Wiley https://onlinelibrary.wiley.com/

3. Hayunas snextponnas oubnuorexa (HOB) http://www.elibrary.ru/

4. TIonHOTEKCTOBBIC apXUBbI BEAYILINX 3allaJHBIX HAYYHBIX KypHaNoB Ha Poccuiickoitmardopme
HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru

5. HanuwonanbHast 35ieKTpoHHAas OuOanoTeKa (oCcTyI K DJIEKTPOHHON OMOIMOTEKe AUCCepTaIHiA
Poccuiickoit rocynapcrsennoit oubmmorexu (PI'B) https://rusneb.ru/

6. IIpesunenrtckas oubmmoreka uM. b.H. Ensriuna https://www.prlib.ru/

7. DIIeKTpOHHAas KOJUIEKIUSI Oxcdopuckoro Poccuiickoro donpga
https://ebookcentral.proquest.com/lib/kubanstate/home.action

8. Springer Journals https://link.springer.com/

9. Nature Journals https://www.nature.com/siteindex/index.html

10.Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

11.Springer Materials http://materials.springer.com/

12.zbMath https://zbmath.org/

13.Nano Database https://nano.nature.com/

14.Springer eBooks:_https://link.springer.com/

15."JIekropuym TB" http://www.lektorium.tv/

16.YuuBepcuteTckas napopmaimonnas cuctema POCCHUS http://uisrussia.msu.ru
HNudopMmannoHHble CIPABOYHBIEC CHCTEMBbI:

1. Koncynbrant Ilmioc - cmpaBouHas mpaBoBasi cucTema (JOCTYN IO JIOKAIbHOM CEeTH C
KOMITHIOTEPOB OUOINOTEKHN)

Pecypcol cBOOOaHOTO A0CTYHA:

1. AMepuKaHCKas aTeHTHas 0a3a maHHbIx http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKKUX quccepTanuii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHuCTEpCTBO  Hayku U Belcuiero  oOpaszoBanusi  Poccuiickoit ~ ®Denepauun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/;

6. Uudopmanmonnass cucreMa "EnmHoe OKHO JocTyma K 00pa3oBaTeNbHBIM pecypcam”
http://window.edu.ru/;

7. Enmnas xomnekuuns nupoBbIX 00pa3zoBaTeNbHBIX pecypcos http://school-collection.edu.ru/ .
8. denepanbHbIii eHTp HHPOpMaIMOHHO-00pa3oBatenbHbIX pecypcos(http://fcior.edu.ru/);

9. 3akonompoekT "O06 obpazoBanuu B Poccuiickoit @enepanun". Bonpocsr u orBetsINttp://xXn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe U HH(popMannoHHbIe pecypcbIKyoI'Y:

1. Cpema MOIYyJIBHOTO AUHAMUYECKOro 00y4ueHus http://moodle.kubsu.ru

2. baza y4eOHBIX IMJIaHOB, y4eOHO-METOIWYECKUX KOMILIEKCOB, MyONUKAIMiA 1 KOH(EepeHIuit
http://mschool.kubsu.ru/

3. DnekTpoHHbI apxuB qokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. Meroanueckue yka3aHusi JJsl OOYYalOLIMXCSl 1O OCBOEGHHMIO JUCHMILJIMHBI
(Monmy.Jist)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TPEANOJIaraéT akTHUBHOE, TBOPYECKOE Yy4acTHe
CTYyJICHTA ITyTEM TUTAHOMEPHOH, TTOBCETHEBHOM pabOTHI.

Paboma c koncnexkmom nexuuii

Jlexyuu — Qopma ydeGHOTO 3aHATHUS, IIeb KOTOPOI'O COCTOMT B PAacCMOTPEHUH
TEOPETUYECKUX BOIIPOCOB HU3JaraeMoil JMCHUUIUIMHBI B JIOTUYECKU BblaepkaHHOM ¢(opme. B
coctaB YMM JEeKIMOHHOTO Kypca BKJIIOYAIOTCS: YI€OHHUKH KOHCIEKTHI JIEKIIMK B IEYaTHOM WU
AJIEKTPOHHOM BHUJAX; TECThl U 33JaHUS MO OTAENbHBIM TeMmaM Jiekuuil. Ha nmexumsx narorcs
CHCTEMaTH3MPOBAHHbIE OCHOBBI 3HAHWH, W3JIAraloOTCs TJIaBHBIE MPOOJIEMBI COOTBETCTBYIOLIMX
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paszienoB XMMHH, Pa3BUBACTCS TBOPUYECKOE MBIIICHHE CTYJCHTOB M ONpEAEseTcs MporpaMmma
MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOTHI.

[IpocMOTpeTh KOHCIEKT HEOOXOOMMO Cpa3y IOCie 3aHATHH, OTMETUTh MaTepuall
KOHCIIEKTa JICKIUI, KOTOPHIA BBI3BIBACT 3aTpyAHEHHs A MoHUMaHus. [lombiTaThes HaWTH
OTBETHl HAa 3aTPYAHUTEIBHBIE BOIPOCHI, HCIONB3Ysl pPEKOMEHAyeMmylo JsuTeparypy. Ecmm
CaMOCTOSITENILHO HE YAaeTCs pa3o0paThcs B MaTepuaie, chopMyInpoBaTh BOMPOCH U 00OPATUTHCS
3a IOMOUIBIO K MPEMNOAaBaTEN0 Ha KOHCYIbTAIlMK U ONvbKaieit Jekiun. PerynsipHo OTBOIUTS
BpeMsl Ui MIOBTOPEHUS MPOMIEHHOT0 MaTepuaa, poBepsis CBOU 3HAHUS, YMEHUS M HaBBIKU IO
KOHTPOJILHBIM BOIIPOCAM.

Buvinoanenue nabopamopnvix pabom

Jlabopamopnvle 3anamus — COCTaBHasl 4acTh Y4eOHOro Ipolecca, rpymnmoBas (opma
yueOHBIX 3aHATHI, HAIIpaBJICHHAs HAa Pa3BUTHE CAMOCTOSTEIBHOCTH yUYallUXcsa U IpuoOpeTeHue
YMEHUH ¥ HaBBIKOB JKCIEPUMEHTAIBHOM pabOThI, IO3BOJIAIONMX CTYIACHTAaM DPa3BHUThH
npoecCHOHANBHYI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha MPAKTHKE IMOJYYEHHBIE TEOPETHUECKUE
3HaHUSI.

B cocra YMM naGopaTopHbIX 3aHATHI BKIIOYAIOTCSA: METOAMYECKHE YKa3aHHS IO
MOJTOTOBKE JIAOOPATOPHBIX 3aHATHI B MEYAaTHOM MJIM DJIEKTPOHHOM BUJAX; IJIAH MPOBEICHHS
3aHATUN C yKa3aHUEM IMOCJIEeI0BATEIIbHOCTH PACCMaTPUBAEMbIX TE€M; KpaTKHWE TEOPETUUYECKHE U
METOAMYECKHE MaTepHuajbl MO KaXIOW TeMe, MO3BOJSIOMIMX CTYACHTY O3HAKOMHTBCSA C
CYILITHOCTBIOM3Yy4aeMbIX BOIIPOCOB.

Ilepen mocemenuem nabopaTopud HEOOXOJMMO HW3YYUTh TEOPHUIO  BOMIpOCA,
MPEIoJIaraéMoOro K HCCIEeIOBAaHUIO, O3HAKOMUTBHCS C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH
paboTe U MOATOOBUTH MPOTOKOJ MPOBEACHUS PAOOTHI, B KOTOPHIA 3aHOCUTCS:

—  HasBaHue paboTshl;

—  3aroTOBKH TaOJIUIL JUIs 3aII0JTHEHUS SKCIIEPUMEHTAIbHBIMU TaHHBIMHU HAOI0ICHN;

— ypaBHEHMs XUMMUYECKHX pPEaKLUd NpeBpalleHui, KOTopble OyIyT OCYIIECTBIIEHBI
IPY BBITOJIHEHUH SKCIIEPUMEHTA;

—  pacueTHble (POPMYJIBL.

OdopmiieHre 0TYETOB TOJIKHO MPOBOAUTHCS MOCIIE OKOHYAHUS paboThI B 1a00paTOPUH.

Jl1s HOATOTOBKH K 3alllUTe OTYeTa 110 JIabopaTopHOi padoTe cieayeT MpoaHaIu3upoBaTh
OKCTIEPUMEHTAIBHBIE  PE3YNIbTaThl, COMOCTaBUTh WX C HW3BECTHBIMH TEOPETUYECCKUMU
MOJIOKEHUSAMU WM CHPaBOYHBIMHU JIaHHBIMH, OOOOLIUTH pe3yibTaThl HCCIEAOBAHUI B BHJE
BBIBOJIOB I10 paboTe.

Iloozomoexka k KOHMPOILHBIM pabomam

KonTtponsHast paboTa BeITIONHSETCS B (POpME MUCHMEHHOTO OTBETA Ha BOTIPOC 3a/IaHUS WITH
pewmenns 3aaaun. ConepkaHue MOATOTOBIEHHOTO CTYIEHTOM OTBETa Ha MOCTAaBJIECHHBIN BOIIPOC
JIOJDKHO TIOKa3aTh 3HAHWE aBTOPOM TeopuH Borpoca. [IpakTudeckue 3amaHus, BRIHOCUMBIE Ha
KOHTPOJIbHYIO pabOTy, COCTaBJICHBI HA OCHOBE YIIPa)KHEHHH U 3a/1a4, BBIITOJHSABIIMXCS B TEUCHHE
cemecTpa. PekoMeHyeTcsi BEpHYTBCS K OTUM YIPAKHEHUSM M YTOYHHUTH WX BBITOJHEHHE IPH
MOJTrOTOBKE K KOHTpOJbHOU pabore. Cremyer oOpaTuTh BHUMAaHHWE HA TO, YTO BBIMOJIHIEMOE
3aJ]aHNe JTOJDKHO OBITh TOJKPEIUICHO OOBSICHEHHEM TOTO WIJIM MHOTO IPEIIaraéMoro PEIICHHS.
[Tpy HanM4YMM BOMPOCOB, Mepe]l KOHTPOJIbHOM paboTONH HEOOXOAMMO NMPOKOHCYIBTUPOBATHCS C
MPEToIaBaTeIIeM.

Iloozomoexa Kk npomesrcymounoil ammecmayuu

K mpoMexyTodHO# arTecTalué CTYIEHT JOIyCKaeTCs IPH YCIOBHH BBITIOJHEHUS
y4eOHOro IJIaHa:

e  [IOCEIeHHE JIEKIHH;

®  BBITNIOJHEHUE U opopMIICHHUE JTAOOPATOPHBIX PabOT;

®  BBLINOJHEHUE UHIUBUIYaIbHBIX 331aHUN AJI1 CAMOCTOSITENILHOM paboThI;

e  OTYET M 3aIIMTa JJaGOPATOPHBIX 3aHATHI.

Bonpocs! A1 mOAroTOBKY K MTPOMEXKYTOUHOM aTTECTallMi COCTABISIOTCS B COOTBETCTBUU
C COJIepKaHUEM TUCLUILIMHBI «XUMUS», UMEIOTCS B paboueil mporpaMMe 1 BBIIAIOTCS CTyIEHTaM




HE TO3JIHee, YeM 3a MecsIl 10 OKOH4YaHusi cemectpa. [IpomexyTouyHass arTecTanusi ciaércs 1o
OusietaM, YTBEpXJCHHBIM W MOAMHCAHHBIM 3aBenyromuM Kadenpoid. Ilpu moarotoeke K
MIPOMEKYTOUHOM aTTeCTAllMK 00s13aTEILHO HE TOJIBKO MOBTOPSTH JIEKIIUH, HO U U3y4aTh MaTepual
Mo yueOHHKAM B COOTBETCTBHM C YKa3aHMUSIMH, CICIIaHHBIMH IPENOJIaBaTelIeM Ha JICKIUX.
[Tomumo TOTO, CIEAyeT BHUMATEIBHO M3Yy4uTh U OGOpMIICHHBIE abopaTropHbie paboTel. B
OCBOCHUM JMCUUIIMHBI UHBAIMJAMHU U JMIAMU C OTPAHUYEHHBIMA BO3MOXHOCTSIMU 3/10POBbS
0O0JIBIIIOE 3HAUYCHUE NMEET MHIUBHIyallbHAsl ydeOHast paboTa (KOHCYJIBTAIUN) — TOTIOTHUTEIHEHOE
pa3bsicHEeHHE y4eOHOro MaTepHuaia.

WunuBuayanbHble KOHCYJIbTAlMM IO MHPEIMETy SBISIOTCS BaXXHBIM  (aKTOpOM,
CIIOCOOCTBYIONTUM MHIUBUYaTU3aIMH OOYUCHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTeieM W OO0y4arollMMCS WHBAIMIOM WJIA JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBSI.

7. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne no JucuuIinHe (MoayJaio)

[TepedeHp JTMIICH3HOHHOTO
HanmeHoBaHMe crieuanbHbIX .
——— OCHaIIEHHOCTD CHEeIHaTbHBIX HOMEIICHUH HPOrPaMMHOTO
obecrieueHus
VYueOHble ayAuTOpUH ISt Me6Genb: yueOHast MeOelb. Microsoft Office
NPOBENICHUS 3aHATHH JeKIHOHHOTO | TexHuueckue cpencTBa 00ydeHHs:IKpaH,
THIA HPOSKTOP, KOMIIBIOTED.
VueGHbie ayJUTOPUH st | Mebenb: yueOHast MmeGerb. Microsoft Office
MIPOBECHUS IPYIIOBBIX n | TexHuyeckue cpeacTBa 00yUCHHS: IKPaH,
WHIUBHUIYAIBHBIX ~ KOHCYJIBTAlMH, | MPOEKTOP, KOMITBIOTED.
TEKYIIEro KOHTPOJIS u
POMEKYTOYHOU aTTeCTAlUH
VYuebOHbie ayJIUTOPHU st | YueOusle — naboparopum, — ocHamienHbie | Microsoft Office
NpOBeNIeHUsI 1abopaTOPHBIX paboT. | 1abOpaTOPHOW MOCYHOH, pEeakTHBAMU U
JlabopaTopus 415C/441C, | mpubopaMu, TO3BOJTIONIAMH TPOBOTUTH
242C/252C HCCIICIOBAaHUA XUMHYECKIMH W (DHU3HKO-
XUMHYECKHUMH METOJIaMH,
npeqHa3HaYeHHbIC UL NPOBENICHUS
7a00paTOPHOrO MPAaKTUKyMa: KOJOPUMETP
(hoTORMEKTpUYECKUH  KOHIIEHTPAIIMOHHBIH
KO®K-2 MII unu ciektpodporomerp LEKI
SS1207; pH-merp-uoHomep  «IKcmepT-
001»; Becr Texunueckue BJIIKT-5000-M,
yaeOHas MeOeb.
Jnsa  camocTosATenbHOM  pabOThl  OOydYalOIIMXCS  HPEIyCMOTPEHbl  MOMELICHMS,

YKOMIUIEKTOBAaHHbBIE CHEIMATU3UPOBAHHON MeOelblo, OCHAILIICHHbIE KOMITBIOTEPHOM TEXHUKOHU ¢
BO3MOXHOCTBIO NOJKIIOUEHUs K ceTH «MHTepHeT» U o0ecrieyeHueM JOCTyIa B 3JIEKTPOHHYIO
UH(OPMAIMOHHO-00Pa30BaATENbHYIO CPEe/ly YHUBEPCUTETA.

HanMmeHoBanue moMenieHui i
CaMOCTOSTEIFHON PabOTHI
o0yJaroImuxcs

OcHalleHHOCTh TOMEIEHUH 115
CaMOCTOSITENILHOM pabOTHI 00yUarONINXCS

HCpC‘lCHL JIMIOCH3HMOHHOI'O
IPOrpaMMHOTO obecnieueHus

[Momemenune 1t caMOCTOSATEIHLHON
paboThI 00yJaromuxcs (IUTAIBHBIN
3an HayuHoit OnbImoTexn)

MeOGens: yueOHast MeOeb.

KoMIuiekT crienuani3upoBaHHONMEOEIH:
KOMIIBIOTEPHBIC CTOJIBI.

O6opymoBaHHe: KOMITBIOTEPHASITEXHUKA C
MOJKITFOUYEHNEM K MH(POPMAIIMOHHO-
KOMMYHHKalUMOHHOU cetn «HTepHeT» u
JIOCTYTIOM B 3JIEKTPOHHYIO
MHPOPMAIMOHHO- 00Pa30BaATEIBHYIO CPEIy
00pa3oBaTenbHOM OpraHu3aluu, Beo-
Kamepbl, KOMMYHHUKAIHOHHOE
000pya0BaHue, 00ECIICUMBAOIIEE TOCTYIT K
CeTH MHTEPHET (MIPOBOAHOECOEIUHEHNE U
0ecrpoBOHOE COETMHEHHE 110 TEXHOJIOTHH
Wi-Fi).

Microsoft Office




TloMerienne a1 CaMOCTOSITEIBHOM
pabots! obygaromuxcs (aya.400C)

Mebenb: yueOHas MeOeIb.

KommekT crienmanm3upoBaHHORMeOeH:
KOMIIBIOTEPHEIE CTOJIHI.

O6opynoBaHHe: KOMITBIOTEPHAITEXHUKA C
MOIKITFOUYEHNEeM K WH(POPMAIHOHHO-
KOMMYHHMKaIMOHHOM cetu «MHTEepHET» U
JIOCTYTIOM B 3JICKTPOHHYIO
HH(POPMALMOHHO- 00pa30BaTEIbHYIO CPEIY
00pa3oBaTeNbHON OpraHu3aly, Beo-
KaMepbl, KOMMYHHUKallMOHHOE
obopynoBanue, obecreunBaroiee 10CTyI K
CETU MHTEPHET (MIPOBOAHOECOEIUHEHNE U

6eCHpOBOZ[HOC COCAUHCHUC 1O TCXHOJIOTUN
Wi-Fi).

Microsoft Office




