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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
XUMUYECKUX IMIPEBPAIICHUH, O3HAKOMJICHHE CTYIACHTOB C TEOPETHYECKUMH OCHOBaMH
COBPEMEHHON aHAJIMTHUYECKOW XWMHHU, KAUECTBEHHOIO M KOJMYECTBEHHOTO XHUMHUYECKOTO
aHajJn3a, OCBOCHHE TEOPETHKO-METOJUYECKUX OCHOB (DHM3UKO-XMMHYECKHUX METOJOB aHAJIW3a,
OBJIAJICHUE TTPAKTHYCCKUMH HABBIKAMH JIJIsI paOOT B 00JIACTH XMMHYECKOTO aHAIM3a MPUPOTHBIX
CHUCTEM B IIOJIEBBIX OJKCHEAUIUAX M HAYYHBIX T'EOIKOJIOTHYECKHX JIa0opaTopusiX, YMEHUU
MPUMECHSTh MTOJIYYCHHBIC 3HAHUS ITPH PEIICHUN TTPO(HECCUOHATBHBIX 3a7ad.

1.3 MecTo TUCHUILTUHBI (MOYJIs]) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMmbi.
JucuumnnuHa «XuMHs» OTHOCHTCA K o0s3aTenbHOM yactu brnoka 1 "IucuumiuHen
(Momynu)" ydyeOHoro miaHa. B cooTBeTcTBMHM ¢ pabouMM y4eOHBIM IUIAHOM JUCIHUIUIMHA
uzydaercs Ha 1 kypce mo ouHoi ¢dopme oOydeHus. Buj mpoMexyTOuHOH aTTecTaluu:
9K3aMEH.

Jljig ycrienHoro ycBOEHUs JaHHOM TUCIUILIMHBI CTYJI€HTaM HE00XO0IMMO 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/JIbTATAMH 0CBOCHHUSI 00pa30BaTe/IbHON MPOrPaMMbI

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 (PyHIAMEHTAIBHBIX Pa3JIeNIoB HAYK 0 3emiie, 6a30Bble 3HAHHS €CTECTBEHHO-
HAYYHOT'0 M MaTeMaTHYECKOTO IIMKJIOB ITPY PELICHUH CTaHNAPTHBIX MPO(pEeCCHOHATIBHBIX 33134

NOIIK-1.1. cioco6HOCTH 3HaTh 0a30BBIE 3aKOHBI ¥ METO/BI HAYYHBIX UCCIIETOBAaHUN BXIMHUH; CBSI3b
UCTIONb30BaTh B XMMUH C Pa3IMYHBIMHU JUCHUIIMHAMH €CTECTBO3HAHUS

npodeccHoHAIBEHOM YMeTh HCHONB30BaTh OCHOBHBIE 3aKOHBI (DyHIaMEHTaNbHBIX pa3/ielioB
JeATeNbHOCTH 0a30BbIe 3HAHUS XUMHUH JIJIsI OOBSICHEHHS pe3yJIbTaTOB XUMHYECKUX OKCIEPUMEHTOB,
XAMHHA KPUTHYECKH  OLCHMBATh  €CTECTBEHHO-HAy4yHYyI0 HHDOpPMALMIO H

YYUTHIBATh €€ TP pelIeHUH MPo(ecCHOHATBHBIX 3a71a4

BrnaneTs HaBBIKAMH TIOCTAHOBKH IIEJI€H M BBIOOpA IMyTeH MX JOCTIDKEHHS,
METOJIaMU IJIAHUPOBAHMSI U IIPOBEACHUS U3MEPUTEIIbHBIX 3KCIIEPUMEHTOB,
BBIOOpPa M HCIIOJBb30BAHHUSA METOJOB OOpabOTKM SKCHEPHMEHTAIBHBIX
JIAHHBIX M OLICHKU PE3YJIbTATOB 3KCIIEPUMEHTA

Pe3ynbrartel 0OyYeHHs 1O JUCIUIUIMHE JOCTHUTAIOTCS B paMKaX OCYIISCTBICHHS BCEX
BUJIOB KOHTAKTHOU U CAMOCTOATEIHHOU pabO0ThI 00YJArOIINXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTMKEHUS  KOMIIETCHIUHA CYMTAIOTCS  COPMHUPOBAHHBIMU  IIPU
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



pacripeniesieHie 1Mo BUugaM padoT MpeCcTaBIeHO B TaOIUIe

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 BuIoB yueOHOM pabOTHl M UX TPYAOSMKOCTH IO pa3jiesiaM TUCITUIUIAHBI.
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 | THIBl 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. KoMmmiekcoHoMeTpryeckoe 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 Mpod 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. CocTOsHHME 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 Krnaccudukarms
TUTPUMETPUUECKUX METOJI0B Tpebosanus,
MPeIbABIAEMBIE K PEAKIIUMB TUTPUMETPUUECKOM aHamuse. Buasl
TUTPUMETPUYECKUX  OIpEACICHUH: mpsMoe U  oOpaTHoe,
KOCBEHHOE TuTpoBaHHE. CrocoObl BBIpaKEHUS KOHLIEHTpAIUi
pacTBOpOB B THUTPUMETPUH. OKBHUBAleHT. MomsdpHasd 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 PACTBOPHUTEIb.
KoHCTaHTBI KHCIOTHOCTH UM OCHOBHOCTH. KwucnotHsle u
OCHOBHBIE CBOHCTBapacTBopuTenei. KoHcranTa aBTOnpoTOIM3A.
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 KHCIIOTHO-OCHOBHOTO TUTpOBaHuUs. pT
HUHINKAaTOPOB, HHTEPBAJI Iepexojia OKpacku. KpuBeie THTpoBaHUS
CHJIBHBIX U CIAa0BIX KUCIOT U OCHOBAaHHH. DaKTOPHI, BIUSIOIINE
Ha BEIWYMHY CKadyka Ha KpuBOH TuTpoBanusa. OOnacTp
MIPAKTUYECKOTO INPHUMEHEHUs METOAOB KHUCIOTHO-OCHOBHOIO
TUTPOBAHUS.

KP
JIP

OKHCITUTENHHO-
BOCCTaHOBHTEIIEHBIC
peakuuu. Penokc-
TUTPOBAHHE

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

KP
JIP

Peakuun
KOMILIIEKCOOOpa30BaHusl.
Kommnekconomerpuueckoe
TUTPOBAHNE.

Kommnekcubie coenuuenus. @akTopsbl, BIUSIOLIUE HA IPOYHOCTD
KOMITIEKCHBIX coeanHeHnid. Kommuekconsl, Ha mpumepe DJITA.
KommuiekcoHoMeTpuueckoe  TUTpOBaHHE. MeTamioXpoMHbIe
uHIUKaTophl. KpuBble KOMIJIEKCOHOMETPUUECKOTO TUTPOBAHHUSL.
@akTophl, BIUSIOLIME HAa BEJIMYMHY CKayka Ha KPUBOM
TuTpoBaHKUA. OCHOBHBIE NPHUEMBl KOMIDIEKCOHOMETPHUECKOTO
tutpoBanus. [Ipumenenue metoaa.

KP
JIP




OOmas xapakTepucTHKa
(U3NKO-XIMHYECKIX
METOJIOB aHATN3a

OcHOBHBIE MeETONBbl (PU3MKO-XMMHYECKHX METOJIOB aHaJM3a.
Anamutmdeckuii curHan. OCHOBHBIE TIPHEMBI IEepexofa OT
BEIMYUHBl AHAIUTHYECKOTO  CHUTHaJa K  KOHIIGHTPALUU.
Mertposnoruyeckue XxapaKTepUCTUKU METO/1A.

KP

CHeKTpaﬂLHLIe METOAbI
aHaJInu3a.

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 TIpUOOPHL: CHEKTPO(POTOMETPHI u
(oTo3IeKTPOKOTOPUMETPEL.  POTOMETPUIECKOE TUTPOBAHHE.
Wndpaxpacnas cnexrpockonusi. Konedbanust monexy:. [Tpubopsr
peructpanuu UK crnekrpo. KauecTBeHHBI U KONIMYeCTBEHHBII
agamu3. llpumenenme  MeToma.  ATOMHO-abcopOuMOHHAsS
criektpockonusi. Cxema mnpubopa. VICTOUHMKH pPE30HAHCHOTO
n3MydeHus. Bo3MmoxHOCTH MeToma C  IMJIAMEHHBIMH U
NIEKTPOTEPMHUIECKUMHU HNCTOYHHKAMHU aTOMHM3AIH.
OMHCCUOHHBIHN CIIEKTpalbHbIN aHanu3. [IporucxoxaeHne aTOMHO-
SMHICCHOHHBIX CIeKTpoB Cxema npubdopa. ATOMHO-IMHCCHOHBIN
METOJ C WHAYKTHBHO-CBSI3aHHOM miazMoil. KauecTBeHHBIN u
KOJINYECTBEHHBIN aHaJN3. [Tpumenenne METO/IOB.
PentrenouyopecieHTHbIH aHaiau3. PEHTTeHOBCKHE CIEKTPBL.
Cxema npubopa. [IpumeHeHne MEeTo10B.

JIP

DNEKTPOXUMHUUECKHE
METO/IbI aHAITU3A.

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

KP
JIP

10,

Xpomatorpadus

Xpomarorpadus, KJIacCU(HKALUA XpOMAaTOrpaduIecKIX
METOJIOB aHanu3a. AmNmaparypa M TEXHHKA BBIIOJHCHUS
XpoMaTorpadMIecKoro aHanusa. AHaIU3 U METOABl pacdera
xpomarorpamm.  ['azoBas  xpomartorpadwus.  JKunkoctHas
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),
KOoHTpoJabHOM padotsl (KP), pacuerno-rpapuueckoro 3ananus (PI'3), nanucanue pedepara (P),
acce (), komnokBuyM (K), rectuposanue (T) u 1.1.

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

®dopma TeKy1Iero

BOJI.

KommnekconomeTprdecKkoe onpeesieHne )XeCTKOCTH BOAOIPOBOIHBIX U IIPHPOTHBIX

Ne Hamvmenosanne mabopaTopHBIX paboT
KOHTPOJISI
1 2

1. |CrmocoObl MPUrOTOBJIECHUS CTaHAAPTHBIX pacTBOpoB. Cranmaprusanus cosstHO#|OTuer mo JIP
KHUCIIOTHI 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




4. |CnekTpooTOMETpUYECKOE OIPEICICHUE JKele3a C Cylb(OCaTUIMIOBOW KUCIOTOM. (OTueT mo JIP
CriexkTpodoToOMETpUIEeCKOe OIpeaesieHHe MEOU B BHIC aMMHAYHBIX KOMIUIEKCOB.
Pacyer koHIeHTpauuii BellecTB IO pe3ylbTaTaM M3MEpPEHHH B  MeETOAax
cnektpodoromerpun, ADC, AAC u peHTTCHO(IIYOPECIICHTHOTO aHAIN3a METOIaMHU
TPagyHupOBOYHOTO rpaduka; CTaHAAPTHOH JOOABKH.

5. |PenrreHo-gyopecieHTHbIH aHAIN3 IPUPOIHBIX MUHEPAJIOB OTuet o JIP
6. |Hacrpoiika pH-meTpa mo OydepHbIM pacTBOpaM U TOUHOE onpeneeHue pH Otuyer mo JIP
IpUPOAHOIT U Mopckoi Boj. OmnpeseneHue HUTPaToB METOIOM MPSIMOM
MOTEHIIMOMETPHUH C HUTPAT-CEJIEKTUBHBIM MIeKTpoaoM. OnpeaeneHue xenesa
METOJIOM NTOTEHIUOMETPHUIECKOTO TUTPOBAHUS.

7. |OmpenencHre KAaTHOHOB METAJJIOB B CMECH METOJIOM OyMa)KHON XpoMaTorpaguu. OTueTt mo 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 |MeToanueckue ykazaHusi IO MOJATOTOBKE K KOHTPOJBHOW paboTe, yTBEP KIECHHBIC
kadenpoil aHanuTHYeCcKoil Xxumuu, mporokon Ne 9 ot 7.06.2017 r.

Y4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITEIbHOM paboThl OOy4arommxcs 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 HIpUPTOM,

— 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.

JlaHHBII TIepeYeHbh MOXKET OBITh KOHKPETH3WPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

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

B xome wu3ydyeHMs AMCHUMIUIMHBI IPEIYCMOTPEHO HCIIOJIB30BAaHHE  CIEAYIOIIHNX
00pa30BaTEeNbHBIX TEXHOJOTHMHA: JIEKIMM, MpOoOJeMHOe OO0Yy4YeHHe, caMOoCTOsTeNIbHas paboTa
CTYJICHTOB.

KoMIIeTeHTHOCTHBIM MOAXOJ B paMKax HpPENoAaBaHMs JUCLUIUIMHBI pean3yercss B
UCTOJIb30BAaHUN HWHTEPAKTHBHBIX TEXHOJOTMH M AaKTHBHBIX METOJOB (MO3rOBOTO HITYpMa,
pa3bopa KOHKPETHBIX CUTYAIlHii) B COUETAHUU C BHEAYTUTOPHOH paboTOM.

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

AnantuBHble 00pa30BaTEIbHBIC TEXHOIOTUH, IPUMEHAEMbIE IPH U3YUEHUN AUCLUIINHBI



— JJIA JIMI[ ¢ OTrPaHUYCHHBIMU BO3MOKHOCTAMU 30POBBA IMPEAYCMOTPCHA OpraHU3alna
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'IeKTp0HH0171 IIOYTHI.

4. OueHouyHble cpeacTBa ISl TeKYIIero KOHTPOJISI yCIeBAaeMOCTH M
NMPOMEKYTOYHOM aTTecTalun

OneHouyHBIC CpEACTBA TpETHA3HAYCHBI JUIsi KOHTPOJII M OIEHKH 00pa3oBaTelbHBIX
JOCTHKEHUI 00yJaroIuXcsi, OCBOMBUINX MPOrpaMMy y4eOHOM TUCIUTUIUHBI « X MU

OueHouHbIe CPEACTBA BKJIKOYACT KOHTPOJIbHBIE MaTepHUalibl JJi MPOBEACHUS TEKYIIero
KOHTPOJIA B (popMe pa3HOYpOBHEBBIX 3a/laHUN U NMPOMEXKYTOUYHOI aTTecTanmuM B Qopme
BOIIPOCOB U 3aJIaHUH 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 aTTecTalus
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

YYUTBIBATH €€ [pPU  PELICHHH
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 PE3YyJILTAaTOB
JKCIIEPHMEHTA

TunoBble KOHTPOJIbHbIE 32JaHUA WM MHbIE MATEPHAJIbI, HE00X0AUMBbIE JJI51 OLlEHKH
3HAHM, YMEHUI1, HABBIKOB M (MJIM) ONBITA AeSATeIbHOCTH, XapaKTePU3YyIOIIHUX ITANbI
(opMupoOBaHUA KOMIETEHIMH B Mpolecce 0CBOEHUs 00Pa30BaTeIbHON NMPOrpaMMbl

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

1. Yro Takoe nepBuuHbIe cTaHAApTHBIE BemecTBa? Kakue Tpe6oBaHNS K HUM NPEAbSBISIOTCS?

2. HazoBuTte ocHOBHBIE CITOCOOBI TPUTOTOBIICHHS CTAHIAPTHBIX PACTBOPOB.

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

4. ]laifte onpeeneHue CIeAYIOIIMM MOHATHIM: TUTP PAaCTBOPA; SKBUBAJICHT BEIIECTBA; (PakTop
SKBUBAJICHTHOCTH; MOJIIPHAs. KOHLEHTPALMs; MOJISIPHAs KOHLICHTpALUs SKBUBAJICHTa; MacCOBas
nonst. [IpuBenure popmMyIibl, CBS3bIBAIOLINE ITH MOHSTHUS.

5. B ueMm 3akiouaeTcs cyTh METOJa KUCIIOTHO-OCHOBHOTO TUTpoBaHMs? Kakue peakuun nexar
B 0CHOBe 3TOro merona? TpeGoBaHus K peakLusiM B METOJI€ 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 BeIOpaTh MHAMKATOP ISl KOHKPETHOTO 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 4yeM oCHOBaH METO]] MOJIEKYJISIPHOH CIIEKTPOCKOIINY 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. CrekTp noriomeHus: U OCHOBHbIE (DOPMBI €r0 MPEICTABICHHUS.

17. JlaiiTe onpeneneHnue ONTUYECKOM MIIOTHOCTH, ITPOITYCKAHMUSL.

18. Cxema ®DKa. Jlerektopbl. CriocoObl MOHOXpOMaTH3alMu W3NydeHus. KakoB mpuHIUN
noa00pa CBeTOPMIBTPOB P MPOBEACHUN (OTOMETPHUECKUX 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 DIIEKTPOIOB?

24. OnuimuTe NPUHLIUI pabOThI XJI0PCEPeOPSHOTO AIEKTPOAA.

25. TlpuHIUT NeCTBUS METAUTUIECKUX AIIEKTPOIOB.

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

27. CrocoObl mepexola OT aHAJIUTHYECKOTO CHTHANIA K KOHIEHTPAIMM B  METOJe
MOTEHLIUOMETPHH.

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

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

1. ChopmynupyiiTe 3aK0H IEHCTBYIOIIMX Macc ISl PaBHOBECHBIX CHCTEM. 3allUIIUTe
KOHCTaHThl PaBHOBECHUS [JIs CIEAYIOIIMX MPOLECCOB: TUCCONMAIMA MYPAaBbUHOM KHUCIOTHI
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 SKBUBAICHTHOCTH M MOJSIPHYIO MAacCy SKBHBAJICHTAa KHCIOTHI 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 pactopunm 1,4356 T masenesoit kucnotsl (H2C204-2H20).

Omnpenenure MOJISPHYIO KOHLICHTpALMIO, MOJIIPHYIO KOHICHTpalMI0 DKBHUBAJICHTA W THUTP



MOJIy4EHHOTO pacTBopa (5 6annos).

PeiiTuHroBasi KOHTpPOJILHasi padoTa 1Mo TeMe
«DusuKo-xumuyecKue Memoovl AHAIU3A»
TUTIOBOU BAPUAHT
1. Ha 4yem ocHOBaH MeTOJ MOJEKYJSIPHOW CHEKTPOCKONUU B BUAUMON m Y@ obmacTsax
cnekTpa. CieKTp MOTJIOIMEHUsI U OCHOBHBIE (OopMBbI ero mpezacraBieHus. OCHOBHOH 3aKOH
MOTJIOUICHHS 3JIEKTPOMArHUTHOTO H3iyueHus. JlaiiTe ompenerneHre ONTHYECKOH IUIOTHOCTH,
nporyckanus. Cxema ®DKa, ocHOBHBIE y31bl mnpubOopa. KakoB mpunHmmm mombdopa
CBEeTOQMIBTPOB MpH MpoBeaeHUH (oromerpuueckux uzMepenuit? CrocoObl mepexoaa oOT
AQHAINTUYECKOr0 CUTHAJIA K KOHLEHTPALUU B METOJE MOJIEKYJIIPHON CEKTPOCKOIINU B BUAMMOMN
u YO obnactsax crekrpa.(5 6annos)
2. Xpomarorpamma. Kakoil OCHOBHOM mapamMeTp HCHOJB3YIOTCS JUISl HJAEHTU(UKALUN
BemiecTB B Xxpomarorpaduu? HaszoButre OCHOBHBIE MapaMeTpbl, HUCHOIb3yeMbIEe U
KOJIMYECTBEHHBIX U3MEpEHU B Xpomarorpaguu. O6paboTtka pe3yJIbTaTOB
xpomarorpaduyeckoro ananusa. (5 6anios)
3.  lTloTeHumomerpuyeckoe TUTpOBaHHE. B KakMX KOOpAMHATaX MOKHO MOCTPOHUTH KPHUBYIO
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS U KaK OMNPEAETUTh O00BEM B TOYKE IKBHUBAIEHTHOCTH?
[Tpumenenne Metoaa u ero npeumyiiectsa. (5 6ani0s)

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 XUMHs Kak Hayka. MeTossl aHann3a. Metoauka ananu3a. OCHOBHBIE CTaIUN
XUMHYECKOTO aHaJIU3a.
2. XUMHYECKOE paBHOBECHE B TOMOTEHHBIX CHUCTeMaX. 3aKoH JeicTBytommx mMacc. Koncranra
paBHOBECHsI: TEpPMOJMHAMUYECKas, peajbHas M YyclIoBHas. AKTUBHOCTh. Koadduuuenr
AKTUBHOCTH. MOJIbHAs 0I5 HOHA.
3. Tutpumerpuyeckue MeTo bl aHaau3a. TpeboBaHMs K peaklusiM B TATpUMETpUHU. [lepBuuHbIe
U BTOpuuHble cTanaapthl. [Ipumepsl. Ctannaptuszanus. CriocoObl TUTPOBaHMS: IPSIMOE, 00paTHOE
Y 3aMECTUTEIILHOE.
4. TIlporonutnueckass Teopusi bpencrema-Jloypu. OcHOBHble ee mnonoxeHus. Kuciaorsl,
ocHoBaHMA U aMm(ponuTsl B Teopun bpencrena-Jloypu. ConpsbkeHHas TPOTONMTHYECKAs Tapa.
KOHCTaHTBI KHCITOTHOCTH M OCHOBHOCTH.
5. Peakuus aBtompotonmsza. Koncranta asrompotonusa. VoHHOE MpOW3BEIEHHE BOJIBI.
Bonmoponsslii ¥ THAPOKCWIBHBINA IOKa3aTeNIW, CBSI3b MEXIYy HUMU. Kwucmiele, MIeI0YHbIE,
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-ocHOBHOE THTpoBaHHe. KpuBas KHCIOTHO-OCHOBHOTO THUTPOBaHUS, TOYKa
SKBHUBAJIEHTHOCTH, CKAayOK TUTpoBaHUs. PakTophl, BIUSIOMKAE Ha CcKadok. IIpakTthueckoe
MIPUMEHEHNE KUCIOTHO-OCHOBHOTO TUTPOBAHUSL.

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

9. OKHCIHTEIEHO-BOCCTAHOBHTEILHAS peakuus. OxucIuTeIb Hu BOCCTaHOBHUTEb.
Cra"aapTHbBI OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHIUAN. Y CTPONCTBO TrajbBaHUYECKOTO
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  OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHOIO  paBHOBecHsA. Pacuer  KOHCTaHTBI
PaBHOBECHSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. Uto xapakTepusyeT ee BenuunHa? Kak
MOKHOM3MEHUTD HAIPaBJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKLIU?

12. OxucnurenbHO-BOCCTaHOBUTENBbHOE TUTpoBaHUE. KpuBble pepokc-turpoBanus. dakropsl,
BIIMSIOLIME HA BEJIMYMHY CKaukKa HAa KPUBOW OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOI'O THUTPOBAHMSL.
Pacyer noreHnuana B TOUKe 3KBUBAJICHTHOCTH [UIsl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUIA.
13. Muaukaropel, MNpUMEHSEMbIE B  OKHCIUTEIbHO-BOCCTAHOBUTEILHOM  THUTPOBAaHUM.
Knaccugukanus, TpeboBaHus K HHAMKAaTOpaM, pumepsl. IHTepBan nepexosia OKpacku peloKc-
WUHJIUKATOpOoB, pT.

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

15. luxpomaromeTpus. YpaBHEHHE, JieKallee B OCHOBE Merona. [Ipuroromienue pabouero
pacTtBOopa, nHauKaTopsl. [Ipumenenne metona.

16. KommnekcooOpasoBanue. IlonsiTue o xomiekcooOpasoBarese, JUTraHae, IPUPOAE CBSI3H B
KOMIUIEKCE. Xenar, BHyTPUKOMIUIEKCHOE COEJUHEHNE, JEHTaTHOCTD JIMTaH/1a, KOOPAUMHALIMOHHOE
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 TUTpOBaHUA. DaKTOPBI, BIMAIOIIAE HA BEIUYUHY
CKayKa Ha KpUBOH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.

18. Mupukatopel B METO/AE KOMIIJIEKCOHOMETPUYECKOIO TUTPOBaHUA. MeTamioxpoMHble
UHAMKATOphl. MexaHu3sM ux JAeicTBus, TpeOoBaHMsS K HMHIuKartopaM. [IpuBeaute mnpumepsl
METAJITIOXPOMHBIX MHIUKATOPOB.

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

20. Knaccudukarus (U3NKO-XUMHUYECKAX METOOB. JlMama3oH ONpEeeNsieMbIX COICPKAHHMIA.
[Ipenen obOnapykeHus. M30upaTenbHOCTh, YYBCTBUTEIBHOCTh aHanu3a MeTon U MeTOoAMKa
aHanmu3a. AHainuTudeckuid curhHan. CrocoObl mepexona OT aHAJUTHUYECKOro CHTHama K
KOHIEHTPALUU: TPaAyUpOBOYHBII rpagyK, CTAHIAPTHOHN 100aBKH, OJHOTO ATaJIOHA.

21. DnekTpoMarHUTHOEe M3lyyeHHe. B3aumopelicTBHe BellecTBa €  3JIEKTPOMArHUTHBIM
u3ydeHueM B BuIUMOM u Y@ oOnactsax coekTtpa. OCHOBHOM 3aKOH TOIVIOILEHUS
AIIEKTPOMArHUTHOTO H3iydeHus. MossipHelii ko3¢ duuueHT ceronoryomenus. Onrtudeckas
IUIOTHOCTD, Iponyckanue. CIeKTp NOTJIOIEHHSI U OCHOBHBIE (DOPMBI €ro NMpeACTaBICHUS.

22. Metoa MOJNEKYISIpHON CIIEKTPOCKONuu B BUIUMON 1 Y@ obnactsx cnektpa. Cxema ®OKa.
OcHOBHBIE Y3JIbI npudopa. OcHOBHBIE OTJINYUSA CHEeKTPo(hOTOMETPOB oT
doroznexTpokosopuMeTpoB. KauecTBeHHBIN 1 KonuyecTBeHHBIN aHanu3. CrocoObl mepexoia 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. VICTOUHHMKM pPE30HAaHCHOrO H3JIydeHHs (J1aMIma ¢ MOJIbIM
KaToJoM M Oe3dseKkTpojHas — Jlamma).  ATOMH3ATOphl,  OCHOBHBIE  IPEUMYIIECTBA
ANEKTPOTEPMHUUECKON ATOMM3AIMU [0 CPABHEHHIO C IJIaMEHHOW. KOJWYecTBEHHBIN aHAIN3 B
metone AAC. Ilpumenenue meroaa.

24. ATOMHO->MHCCHUOHHasi crHekTpockomnus. [losyueHue crekTpoB HcCIycKaHHUs. VCTOYHMKH
Bo3Oyxaenuss B Meroae ADC, ux HaszHaueHue. [Iporecchl, mpoTekaronme B HCTOYHUKE
B30y KaeHMs. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHamu3 B MeTonie ADC.

25. Pentreno-duyopecuentnsiii ananus (POA). Cymuocts MeTona. [Tonyuenne peHTreHOBCKOTO
u3IydeHust npoosl. KauecTBeHHBIN 1 KOIMYEeCTBEHHBIN aHanu3 B Metoje POA. XapakrepucTuka
Meroga POA, npumeHnenue.



26. DnekTpoXxuMUUeckue MeTonasl aHanm3a [loteHumomerpus. M3MmepeHue NOTEHUHMANA.
DONEeKTpoJbl CPaBHEHUS M HW3MEpUTENbHbIE 3eKTpoabl. [Ipuniumn pabGoTel cepeOpsiHOTO U
XJIOpCEPeOPSHOTO AIEKTPOAOB. MIOHCENEKTUBHBIE 31EKTPOIbl. CTEKIISIHHBIN SJIEKTPOI.

27. Konu4ecTBEHHBIM aHAM3 B METOJE NPSIMOW IMOTEHIUOMETpHH. YpaBHeHue Hephcra.
CriocoObl mepexoia OT aHAJUTHYECKOrO CUTHajda K KOHIeHTpauuu. lloTeHmmomerpuueckoe
tutpoBanue. KpuBas  moreHImoOMeTpuueckoro  TuTpoBaHua?  OmnpeneneHue  TOUKH
SKBUBAIEHTHOCTH. [IprMeHeHe MeTO1a TOTEHIIMOMETPHH.

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

29. Xpomarorpamma. [lapameTpbl, ucnonp3yemble A HACHTU(UKAIUU BEIIECTB U U
KOJINYECTBEHHBIX M3MepeHHii B XpoMaTorpaduu. O6paboTKa pe3yIbTaToB XpoMaTorpapuiecKoro
aHayu3a.

30. TI'azoBasgs u xuakoctHas xpomarorpadus. [IpenmyinecTBa KHAKOCTHOW Xpomarorpaduu
nepen ra3oBoil. MonoomenHas xpomarorpadus. [IpumeHenne MeTo10B.

31. Toukocnoiinas xpomarorpadus. Texnuka npoBeaeHus. [IpuHumn 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 pactBopeHue. Pacrsopurenu.

33. Anamm3 muHepana. OCHOBHBIC CTaIUM XHMMHYECKOTO aHAJM3a MHUHepana. Beibop meroma
aHanuza. [Ipsimble u HempsiMble METO/AbI aHanu3a. KauecTBEHHBIN M KOJIMYECTBEHHBIN aHAJM3.
O06paboTka pe3yIbTaTOB aHAIN3A: UCKITIOUEHHE IPOMAXOB U pacueT JOBEPUTEIHHOIO HHTEPBaa.

Kpurepun oueHnBanus pe3yJibTaTOB 00y4YeHUsI

OneHka 3HaHUW O JUCHUIUIMHE Ha dK3aMeHe MpeanonaraeT auddQepeHnpoBaHHbIM
nmoaxoa K CTYACHTY, YUYCT C€ro HHIAUWBHAYAJIbHBIX CHOCO6HOCTCI>1, CTCIICHb YCBOCHUA H
CUCTEeMAaTH3aINH 3HaHUI Y4eOHOTO Kypca, yMEeHHs AeNaTh JoKa3aTellbHbIE BBIBOABI K 0000IICHHUS,
(dbopMHUpPOBaHUS KOMIIETEHTHOCTEH.

OneHuBaeTcs He TOJIBKO TTyOrMHA MOHMMAaHMSI OCHOBHBIX Pa3esioB yueOHOW TUCITUTUINHBI,
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 COJAEPXKAILIHME OT/AENbHbIE IPOOEIbI

3HAHUS TEOPETUYECKHX OCHOB M 3aKOHOB. YMEHHME BBINOJHATH pacueThl C
HE3HAYNTEIHHBIMHU OMIMOKAMH.

«Y IOBJIETBOPUTEIHHOY ®parMeHTapHOE 3HAHHWE OCHOBHBIX Pa3/ieloB XUMHH. HemocTaTodHble HABBIKH B
BBIMIOJIHEHUH XWMHYECKHMX pACUYeTHBIX 3aJad: CTyIEHT HMEeT HEKOTOpEIe
MPEACTAaBICHUS O CIOCO0ax BBIPAKEHHUS KOHIIEHTPAIlMH pPAacTBOPOB, 3HAET
OTIeNnbHBIE (OPMYIBI ISl PAacyeTOB, HO NMPUMEHUTh WX JUIA PEUICHHS 3agad He
MOJKET.

«HeynosnersopurensHo» | OTCYTCTBHE 3HAHHH TEOPETHUECKMX OCHOB JHCHUIIMHBI, HEOOXOIMMBIX JIIS
(hopmupoBaHus KoMreTeHIMH. OTCYTCTBHE YMEHUHBBIIOIHATD PACUYETHI

OneHouHble cpeAcTBa AJIi MHBAJIWJOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBBSI BEIOWPAIOTCS C YUETOM UX MHIMBUYaTbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH.

—  1pu HEoOXOAMMOCTH HHBAIMJAM M JIMI[AM C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS IPEIOCTABISAETCS JOMOJHUTEIBHOE BPEMsI 111 TOATOTOBKH OTBETA HA IK3AMEHE;

—  TIpU IPOBEJICHUH NPOLETYPHI OLICHUBAHUS PE3yJIbTaTOB 00YUCHHUS MHBAIUIOB U JIMI
C OrpaHUYECHHBIMHU BO3MOXKHOCTAMU 310POBbS IIPEAYCMATPUBACTCS UCIIOIb30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAWBUAYATLHBIMUA OCOOCHHOCTSIMH;

—  TOpU HEOOXOAMMOCTH MJisi OOYyYaloIIUXCS C OTPaHHMYEHHBIMH BO3MOXKHOCTSMU
3/I0POBBSIM MHBAIKJIOB MPOIIEypa OLIEHUBAHUS PE3yIbTaTOB OOYUEHHS MO JUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

[Iponientypa oreHUBaHUSI PE3yabTATOB OOYYEHUS MHBAJIHMIOB U JIUI[ C OTPAaHUYCHHBIMU




BO3MOXXHOCTSIMU 37I0POBbsI 0 JUCHUIUIMHE (MOMIYJIO) MpeaycMaTpUBaeT NPEIOCTaBICHUE
uHpopManuu B ¢Gopmax, aJanTHPOBAHHBIX K OIPAHUYCHHUSM WX 3I0POBbS U BOCHPHUSATHUS
uHpOpMaLnu:

J1Jis TH11 ¢ HAapyIIEHUSIMU 3PEHUS:

— B IICYaTHOH (opMe YBEITHUUECHHBIM MIPUDTOM,

— B ¢opMe IEKTPOHHOTO JOKyMeHTA. [[JIst NI ¢ HapyIICHUSIMH 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 3aBHCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. IlepeyeHnb yueOHOM JUTEPATYPbl, HHPOPMAIHOHHBIX PECYPCOB U TEXHOJIOTH I

5.1.  VYueOnas JuTepaTypa

OcHoBHasi JIuTEpaTypa:
1. Eropos, B. B. Heopranndeckas u aHanmuTH4ecKasi XuMusi. AHATUTHYECKast XUMusl : yaeOHuk / B. B.
Eropos, H. 1. BopoOseBa, U. I'. CunbBectpoBa. — Cankr-IletepOypr : Jlans, 2022. — 144 c. — ISBN
978-5-8114-1602-8. — Texkcr : anekTpoHHSIH // JIaHb : anexTporHO-0nOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/211559
2. BepmmmnuH, B. Y. Ananutudeckass xumus : yueOHuK ais By3os / B. M. Bepmmnaun, . B.
Bnacosa, . A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428 ¢. —
ISBN 978-5-8114-9166-7. — TekcT : >nexTpoHHBIH // Jlab : 31eKTpOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/187750

JononHuTebHas JIMTepaTypa:
1. TTouunoxk, T.b. IlpakTukym no aHanmuTHYECKOW XUMHUU. HCTpyMEHTaIbHbIE METO/IbI aHAIH3a
: yue6Hoe nocobue / T. b. [Tounnok, A. A. AzapsH, A. A. KayHoBa ; MuHucCTepCcTBO HayKu U
BhIcIero oopazoBanus Poccuiickoit denepannn, KybaHckuil rocyjapcTBEHHbIN YHUBEPCUTET. -
Kpacnonap : Kybanckuii rocynapcTBeHHbli yHuBepcurer, 2023. - 215 c.
2. UynpeiauHa, [{.A. AHanutnyeckas xumus : yueonoe nocodue / JI. A. Uynpsiauna, JI. W. ITuns
; MunHHcTepcTBO Hayku M Bblcuiero oOpa3oBaHusi Poccuiickoii ®enepanuu, KyOanckwuii
rOCYyJapCTBEHHbIN YHUBEpCUTET. - 2-¢ u3A., ucnp. u jgon. - Kpacnomap : KyOaHckwuii
rocyJIapCcTBeHHBIN yHuBepcuret, 2023. - 122 c.
3. lllaynenra, E.FO. XemomeTpuka. ba3oBbie moHATHS [ DIAEKTPOHHBIN pecypc]: yuel. mocodue —
OnektpoH. maH. — Cankr-IlerepOypr: Jlawp, 2016. — 160 c. — Pexum noctyma:
https://e.lanbook.com/reader/book/90051/?demoKey=9ch83187d1b2062c89612da7al95a84a#1
4. OCHOBBI AHATUTHYECKOW XUMHUU: MPAKTHIECKOE PYKOBOJICTBO [DIEKTPOHHBIN pecypc]: pyK. /
FO.A. Bap6anar [u np.]. — DaextpoH. naH. — Mocksa: M3garenscTBo "Jlaboparopust 3HaHuit",
2017. — 465 c. — Pexum mocryma: https://e.lanbook.com/book/97410

5.2. Ilepuoauyeckasi JuTepaTypa

«I"eonorust HeTH U Tazay, «"eoxumusy», «I'eodkonorusy, « KypHan NpUKIaTHON XUMHUN,
«3aBojckas naboparopus. J(uarHoctuka matepuanoB», «PocCHUCKHUN XUMUYECKUU KypHA»,
«XHUMUS ¥ KU3HB- X X] BEK»

5.3. UuTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHble NpodeccHoOHATbHbIE 0a3bl
AAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
J1eKTPOHHO-0ubInoTeuYHbIe cucTembl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ruy https://www.book.ru



https://e.lanbook.com/reader/book/90051/?demoKey=9cb83187d1b2062c89612da7a195a84a#1
https://e.lanbook.com/book/97410
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/

4. OBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JaHHBIX:

1. ScienceDirect www.sciencedirect.com

2. Xypuans uznarenscrea Wiley https://onlinelibrary.wiley.com/

3. Hayunas snexrponnas oubnuoreka (HOB) http://www.elibrary.ru/

4. TTomHOTEKCTOBBIE apXUBbI BEAYILUX 3aa/IHBIX HAYYHBIX KypHaI0B Ha Poccuiickoitmuiatdopme
Hay4HbIX kypHazoB HOMKOH http://archive.neicon.ru

5. HarmmonanpHas 31eKTpoHHAsE OMOIrOTeKa (OCTYI K DJIEKTPOHHON OMOIMOTEKe AuccepTannuii
Poccuiickoii rocyaapcTeernoit oudmuorexu (PI'B) https://rusneb.ru/

6. IIpesunenrckas oubmuorexa um. b.H. Enbriuna https://www.prlib.ru/

7. DJeKTpoHHas KOJUICKIIUSA Oxkcdopackoro Poccuiickoro donnma
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
HNupopmManoHHbIE CIPABOYHbIE CHCTEMBbI:

1. Koncynbrant Ilmtoc - cmpaBouHas mpaBoBas cucTeMa (JIOCTYN IO JIOKAIbHOM ceTu ¢
KOMIIBIOTEPOB OMOIUOTEKH)

Pecypcbl cBOOOaHOTO f0CTYHA:

1. AMepuKkaHCKas maTeHTHas 0a3a manubIx http://www.uspto.gov/patft/

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

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

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

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

6. Mudopmarmonnas cucrema "EnmHoe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komnexkuuns nupoBbIx 00pa3zoBaTelbHBIX pecypcos http://school-collection.edu.ru/ .
8. denepanbHbIi 1IeHTp HHPOPMaIHOHHO-00pa3oBaTenbHbIX pecypcos(http://fcior.edu.ru/);

9. 3akonompoekT "O06 oOpazoBanuu B Poccuiickoit @enepanuun". Bonpocs u orBetsINttp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE JJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(pOopMannoHHbIe pecypcbIKyoI'Y:

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

2. ba3a y4eOHBIX MJIAHOB, Y4eOHO-METOAMUYECKUX KOMIUIEKCOB, MyOIMKalMid U KOH(epeHIHH
http://mschool.kubsu.ru/

3. DnekTpoHHbIH apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. MerToanueckne ykKazaHus AJsi O0y4alUIUXCA IO OCBOEHHMIO IMCIUIIHHBI
(Momy.Jist)

VYcneutHoe ocBOeHUE AUCIHUIUIMHBI MPEANOojaraeT akTHUBHOE, TBOPYECKOE Y4acTHE
CTYyJICHTA ITyTEM TUTAHOMEPHOM, TTOBCETHEBHOM pabOTHI.

Paboma c koncnexkmom iexuuil

Jlexkyuu — Qopma ydeOHOro 3aHATHA, LETb KOTOPOTO COCTOMT B PACCMOTPEHUU
TEOPETUYECKUX BOIPOCOB HU3JIAraeMoil JMCHUILIMHBI B JIOTUYECKU BbIIEepkaHHOU (opme. B
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coctaB YMM JEeKIMOHHOTO Kypca BKJIIOYAIOTCS: YI€OHUKH KOHCIEKTHI JIGKIIUK B IEYaTHOM WU
3JIEKTPOHHOM BHJIAX; TE€CThl W 3aJaHMsS MO OTACIbHBIM TemaM Jekuui. Ha nexkuusax patorcs
CHCTEMaTH3UPOBAHHbIE OCHOBBI 3HAHWMW, W3JAralOTCs TJIaBHBIE MPOOJIEMBbI COOTBETCTBYIOIIUX
pa3lieIOB XMMUH, PAa3BUBAETCS] TBOPUECKOE MBIIUIEHUE CTYJEHTOB U ONpPENENseTCs MporpaMma
IIPAKTUYECKHUX U BHEAYAUTOPHON CaMOCTOSITEIbHOM pabOTHI.

[IpocMOTpeTh KOHCIEKT HEOOXOIMMO cpa3zy IOocie 3aHATUH, OTMETUTh MaTepuai
KOHCIIEKTa JIEKIMK, KOTOPBIA BBI3BIBAET 3aTPyAHEHUA ISl NMOHUMaHudA. llonmbitaTbes HalTH
OTBEThl Ha 3aTPYJHUTEIbHBIE BOINPOCHL, HCIONB3YS PEKOMEHAYEMYKO JuTeparypy. Eciu
CaMOCTOSITENILHO HE yJaeTcsl pa300paThes B Marepuaie, chopMyIupoBaTh BOIPOCH K 00PATUTHCS
3a IIOMOIIIBIO K MPEIo/1aBaTei0 Ha KOHCYJIbTAlluU Wi Onvkaiiiiei nekuuu. PerynspHo oTBOAUTD
BpeMs JJIs IOBTOPEHUS NIPOMUJIEHHOT0 MaTepuaa, IpoBepsis CBOU 3HAHUS, YMEHUS U HaBBIKHU 110
KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix pabom

Jlabopamopuvie 3anamusi — COCTaBHAs 4acTh y4eOHOro Ipoliecca, rpymnmnosas ¢opma
y4eOHBIX 3aHIATUH, HApaBJIEHHAs] HA Pa3BUTHE CAMOCTOSATEIHOCTH YYAIIUXCsl M IpuoOpeTeHune
YMEHHM ¥ HaBBIKOB OKCIEPUMEHTAIbHOW pabOThl, TMO3BOJSIONIMX CTYACHTaM pa3BUTh
npo(hecCHOHANIBHYIO KOMIIETEHTHOCTh, MPUMEHUTh Ha IMPAKTUKE IOJYYEHHbBIE TECOPETHUECKUE
3HAHMUSL.

B cocrae YMM naGopaTOpHBIX 3aHSITHA BKJIIOYAIOTCS: METOJIWYECKHE YKa3aHHS 10
MOJTOTOBKE JIAOOPATOPHBIX 3aHSATUN B MEYATHOM WIIM SJIEKTPOHHOM BUJAAX; IUIAH MPOBEICHUS
3aHATUH C yKa3aHUEM I0CJIE0BaTEIbHOCTH PacCMaTpPUBAEMbIX TEM; KpPAaTKHE TEOPETUUYECKUE U
METOJMYECKHE MaTepuaibl IO KaXJAOW TeMe, MO3BOJSIIOUIMX CTYIEHTY O3HAaKOMUTHCS C
CYILIIHOCTBbIOM3Yy4aEeMbIX BOIIPOCOB.

Ilepen mocemenuem nabopaTopur HEOOXOJMMO H3YYUTh TEOPHUIO  BOIpOCA,
IPEJIoJIaraéMoOro K HCCIIEeIOBaHUIO, O3HAKOMUTBHCS C PYKOBOJCTBOM IIO COOTBETCTBYIOIIEH
paboTe ¥ MOArOBUTH MPOTOKOJ MIPOBEAECHUS paObOTHI, B KOTOPBIN 3aHOCUTCS:

—  Ha3BaHUE paboThI;

—  3aroTOBKHU TaOJIHI] ISl 3aII0JIHEHNS HKCIIEPUMEHTAIbHBIMU JTaHHBIMH HA0JII0IEHUH;

— YpaBHEHHUS XMMHUYECKUX peakUud NpeBpaIleHUi, KOTOpble OyIyT OCYLIECTBIICHBI
IIPY BBINIOJIHEHUH 3KCIIEPUMEHTA,

—  pacyeTHble (POPMYIIBL.

OdopmieHre 0T4ETOB JTOJIKHO MTPOBOAUTHCS M1OCIIE OKOHYaHUS paboThl B 1a00paTopuu.

JlJ1s MOATOTOBKH K 3alllUTE OTYETa 110 J1ab0opaTOpHOI paboTe cielyeT NpoaHaIu3upoBaTh
DKCIEPUMEHTAJIbHBIE  PE3YyJNbTAaThl, COMOCTABUTh MX C H3BECTHBIMH TEOPETHUUYECKUMH
MOJIO)KEHUSMU WJIM CIPAaBOYHBIMHM JIaHHBIMH, OOOOIIMUTH pE3yJabTaThl HCCIEIOBAHUN B BUJE
BBIBOJIOB 110 padoTe.

Iloozomoexa Kk KOHmMpoOIbHBIM padomam

KonrtponbHas paboTa BeIOIHSETCS B (POpME MUCHMEHHOTO OTBETA Ha BOIPOC 3a/1aHUS WIH
pemienus 3agaun. CoaepkaHue MOArOTOBIEHHOTO CTYJ€HTOM OTBETa Ha MOCTABJIEHHBIH BOIIPOC
JIOJDKHO TIOKa3aTh 3HAHME aBTOPOM TeopuH Bompoca. [Ipaktuueckue 3anaHus, BBIHOCUMBIE HA
KOHTPOJIbHYIO paOOTy, COCTaBJIEHbI HA OCHOBE YIPAa)XKHEHUI U 3a/1a4, BHIIIOJIHABILNXCS B TEUCHHE
cemecTpa. PekoMeHayeTcsi BEpHYTbCA K 9TUM YNPAKHEHUSIM U YyTOUHHUTH MX BBIIOJHEHUE IIPU
MOJrOTOBKE K KOHTPOJBHOM pabore. Crienyer oOpaTUTh BHUMaHHE HA TO, YTO BBIIOJIHSEMOE
3aJJaHKe J0JDKHO OBITh IOJKPEIUIEHO OOBSICHEHHEM TOTO MJIM WHOTO MPEAaracMoro perieHus.
[Tpu Hamu4uM BOIIPOCOB, Mepes KOHTPOJIbHOM paboToil HEOOXOJMMO MPOKOHCYIBTUPOBATHCS C
IpernoaaBaTesieM.

Iloozomoexa Kk npomedrcymouHon ammecmayuu

K mnpomexyToyHOl arTecTalMM CTYAEHT [JOIyCKAaeTCs IPU YCIOBUM BBINOJIHEHHUS
y4eOHOTO TIJIaHa:

®  IIOCCIICHHUE JICKIINIA;

e  BBINOJIHEHHE U 0opMIIeHUE Ta00paTOPHBIX PadOT;

e  BBINOJIHEHHE WHAWBUIYAIbHBIX 33/1aHUH I CAMOCTOSTEIEHONW PabOTHI;




e  OTYET U 3aIuTa J1a00PaTOPHBIX 3aHATHH.

Bonpocs! A1 mOAroTOBKY K TPOMEXKYTOUYHOM aTTECTAllMi COCTABIISIOTCS B COOTBETCTBUU
C COJIepKaHUEM TUCIUILIMHBI «XUMUS», UMEIOTCS B paboueil mporpaMMe 1 BBIJAIOTCS CTYIeHTaM
HE MO3/Hee, YeM 3a Mecsl] A0 OKOHYaHus cemecTpa. [IpomexxyrouHas arrectanus caaéres mo
OuneraM, YTBEP)KICHHBIM M TOJINHMCAHHBIM 3aBenyrouM Kadeapoil. [Ipu moaroroBke k
IIPOMEKYTOUHOM aTTecTalliy 0053aTENbHO HE TOJIBKO OBTOPSTH JIEKIMH, HO M U3Y4aTh MaTepual
no y4yeOHHKaM B COOTBETCTBMH C YKa3aHUSMH, CACIAHHBIMU MPENOJaBaTesieM Ha JICKIHAX.
[Tomumo TOTrO, ClreayeT BHUMATENIbHO H3Yy4UTh U OQopMIieHHbIE jJabopaTropHble paboThl. B
OCBOCHUU JTUCIUIUIMHBI MHBAIHJIAMHU U JIUIAMHU C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
00JIBIIIOC 3HAYCHHE NMEET HHIUBUIyaJIbHAs YueOHas padoTa (KOHCYJIBTAIINH ) — TOTIOJTHUTEILHOE
pa3bsicHEeHHE y4eOHOro MaTepuaia.

WunuBuayanbHble KOHCYJIbTAIMM IO MPEIMETy SBIAIOTCS BaXXHBIM  (aKTOpOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3aUN OOYUYEHHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM U OO0y4aroIllMMCS WHBAIUIOM WJIA JIMIOM C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBBSL.

7. MartepuajibHO-TeXHHYECKOe o0ecnevyeHne Mo JTUCHUTINHE (MOTYJII0)

[Tepeuens TUIIEH3MOHHOTO
HanmeHnoBaHue crieranbHBIX .
E— OCHAIEHHOCTH CTIEIHAIbHBIX TOMEIICHUH MIPOTPaMMHOTO
obecriedeHUs

VYueOHble ayAuTOpUH ISt Me6Genb: yueOHast MeOelb. Microsoft Office
MIPOBEICHUS 3aHATHH JEKINOHHOTO | TexXHW4ecKue cpencTBa 00ydeHUs:3KpaH,
THIIA MPOEKTOP, KOMIIBIOTED.
VueGHbie ayJAUTOPUH st | Mebens: yueOHast MeGerb. Microsoft Office
MIPOBECHUS IPYIIIOBBIX n | TexHu4eckue cpeicTBa O0YUSHHS:IKPaH,
WHIMBHUIYAIBHBIX ~ KOHCYJIBTAIMH, | MPOEKTOP, KOMITBIOTED.
TEKYIIEero KOHTPOJIS u
MIPOMEXKYTOYHOM aTTecTallu
VueGHbie AyJUTOPUH st | YueOusie — maboparopuu, — ocHamienusie | Microsoft Office
MIPOBEJICHUs 1abOpaTOPHBIX paboT. | 1abOpaTOpHOH MOCYHOH, peakTUBAMU H
JlabopaTopus 415C/441C, | mpubopaMu, TIO3BOJITIONIAMH TPOBOIUTH
242C/252C WCCIICIOBAaHUA XUMHYECKIMH W (HHU3HKO-

XUMHUYECKIMHU METOJIaMH,

npeHa3HaYeHHbIE JUIs MIPOBEJCHUS

7a00paTOPHOrO IMPAaKTUKyMa: KOJOPUMETP

(hoTORMEKTpUIECKUH  KOHIIEHTPAIIMOHHBIH

K®K-2 MII unu ciektpodporomerp LEKI

SS1207; pH-merp-uoHomep  «DKcmepT-

001»; Becor Texumueckue BJIIKT-5000-M,

yaeOHas MeOenb.

Jnisa  camocTosTenbHOH  pabOThl  OOydaromUXCsl  MPESyCMOTPEHBI  IOMEIICHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATU3UPOBAHHON MeOeIblo, OCHALIICHHbIE KOMITBIOTEPHOM TEXHUKOU ¢
BO3MOXHOCTBIO MOJKIIOUEHU K ceTH «MHTepHeT» u o0ecrieueHueM J0CTyNa B 3JIEKTPOHHYIO

I/IH(I)OpMaI_II/IOHHO-06pa3OBaTeJ'ILHYIO Cpeay YHUBCPCHUTCTA.
HanMmeHnoBanue moMenieHui s
CaMOCTOSTEIFHON PabOTHI

OCHaHIeHHOCTI) IMOMEIICHUIH JIIsL HepequL JIMIOCH3HMOHHOI'O
CaMOCTOSITEIILHON pa6OTBI o6yqa10mnxca IPOrpaMMHOTO obecrnieueHus

o0yJaroImuxcs
[Momemenne i camocrosTenbHOM | Mebenb: yueOHas MeOerb. Microsoft Office
paboThl o0y4aronuxcs (YuTadbHbIi | KoMIekT cnennanu3npoBanHoiiMeben:
3as Hay4aHot OnOIroTeKn) KOMITBIOTEPHBIE CTOJIBI.

O6opymoBaHue: KOMITBIOTEPHASITEXHUKA C
MOJKITIOYEHNEM K HHPOPMAIIMOHHO-
KOMMYHHKalIMOHHOU cetn «HTepHeT» u
JIOCTYTIOM B DJICKTPOHHYIO
MHPOPMAIMOHHO- 00Pa30BaATEIBHYIO CPEIy
00pa3oBaTenbHOM OpraHu3anuu, Beo-
KaMepbl, KOMMYHHKAIIMOHHOE




000pyI0BaHue, 00ECIICUYMBAOIIEE TOCTYIT K
CeTH WHTepHET (IPOBOIHOCCOCTUHCHHE U
0eCIpOBOTHOE COCUHEHNE MO TEXHOIOTHH
Wi-Fi).

ITomemieHue i1 caMOCTOSITEILHOM
pabots! obygaromuxcs (aya.400C)

Mebenb: yaebHas MeOels.

KommexT crienuanm3upoBaHHORMeOeH:
KOMIIBIOTEPHBIE CTOJIHI.

O6opynoBaHe: KOMIbIOTEPHAATEXHHUKA C
MOJKIFOUCHUEM K WH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHO# ceTn «HTepHET» U
JIOCTYTIOM B 3JICKTPOHHYIO
HH(POPMALMOHHO- 00pa30BaTEIbHYIO CPEIY
00pa3oBaTeNbHON OpraHu3aly, Beo-
KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, 00eCTIeYMBAarOIIee TOCTYI K
CETH WHTEPHET (IPOBOJHOCCOCIMHECHUE H
OecrpoBOIHOE COCIMHEHHUE MO TEXHOJIOTHH
Wi-Fi).

Microsoft Office




