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1 Henu u 32124 U3yYeHHUs TUCHUIITIUHBI (MOTYJIsT).

1.1 Ileab ocBOeHHSI AU CHUIINHBI.

LenssMu OCBOGHUSI TUCIMILIMHBI B COOTBETCTBUH ¢ DepepalibHBIM TOCyIapCTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapToM Bhicmiero oOpazoBanus (OPI'OC BO) u OOIl nampabieHus
noarotoBku 05.03.01 T'eonmorus sBasercs (opmupoBaHue (yHAAMEHTAIBHBIX 3HAHUH II0
XUMUH, HABBIKOB YKCIIEPUMEHTATHHON PaOOTHI.

1.2 3Bagaum JUCHMIIMHBI:

dopMHUpOBaHUE Yy CTYACHTOB 3HAHUU: OOINEr0 MPEICTABICHUS O XMMHH, MOHUMAHHE
CyTH XUMHYECKHMX IIPEBPAICHHI, O3HAKOMJICHHE CTYJICHTOB C TEOPETHUYCCKUMHU OCHOBAMH
COBPEMEHHOW aHAJUTHYECKON XWUMHUHU, KAUYEeCTBEHHOTO H KOJHMYECTBEHHOTO XUMHYECKOTO
aHaJIM3a, OCBOCHHUE TEOPETUKO-METOIUYECCKMX OCHOB (DH3UKO-XMMHUYCCKHUX METOJIOB aHaJIM3a,
OBJIAJICHUE TTPAKTHYCCKUMH HABBIKAMH JIJISI pabOT B 00JIACTH XMMHUYECKOTO aHAIH3a IPHPOTHBIX
CHCTEM B TIOJECBBIX OKCICIUIMSIX M HAYYHBIX T'€OIKOJOTHYECKUX JIAOOPATOPUSX, YMCHHUU
MPUMECHSITh MTOJIYYCHHBIC 3HAHUS ITPH PEIICHUN TPO(HECCUOHATBHBIX 3a7ad.

1.3 MecTo TUCHUILTUHBI (MOYJIsI) B CTPYKTYpPe 00pa3oBaTe/IbHOI NMPOrpaMmbl.

JucuuminHa «XHMHUS» OTHOCHTCS K o00s3arenbHOi 4dacth bioka 1 "J{MCHUILIAHBIL
(Momynm)" yueOHOro IaHa. B COOTBETCTBHMHM C paboyuM ydeOHBIM IUIAHOM JUCIMILIAHA
u3ydaercs Ha 1 Kypce o ouHo# Gpopme o0ydeHus. Bua mpoMexxyTouHoi aTTecTaliu: 3K3aMeH.

JIJis yCcTIenTHOTO yCBOGHUS JIAHHOM TUCIUIUIMHBI CTYJCHTaM HEO0OXOUMO 3HATh OCHOBBI
busuky U BeIcIIeH MareMaTuku. M3yuenue NUCHUIUIMHBI « XUMUS» JaeT OCHOBY ISl U3yUYCHHS
nocieayromux KypcoB: «OOmas reoxumus», «l'eosorums u reoxumusi HepTHm W Tazay,
«Qxonornueckas HedTerazonas reoyorusy, «O0Iereonornyeckas IpakTHKa.

1.4 IlepeyeHb MJIaAHMPYeMbIX Pe3yJbTATOB 00yYeHHMs MO JUCHHUILINHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTe/IbHON MPOrPaMMbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpPMUpPOBAHUE ¥
00yYaromuxcst CIeTyONMX KOMIETEHIHH:

Kox n naumenosanne

Pe3ynpTarel 00yUeHUs 0 JUCLUILINHE
uHIUKaropa* Y y et

JOCTIDKECHUSIKOMITETCHITNT
OIIK-1 CnocobeH mnpuMeHSATh 3HAHHMA (QYHIAMEHTAIBHBIX pa3lieJloB Hayk o 3emie, 0a30BbIe 3HAHUS
€CTeCTBEHHO-HAYYHOT'O ¥ MATEMATHYECKOTO IIMKIIOB MIPH PEIICHUH CTAHIAPTHHIX MPO(EeCCHOHATBHBIX 3a/1a9

NOIIK-1.1. cioco6HOCTH 3HaTh 06a30BBIE 3aKOHBI U METOBI HAYYHBIX UCCIIEAOBAaHUNA BXUMHH; CBSI3b
UCTIONH30BATh B XMMHH C Pa3JIMUHBIMU JIUCHHUIUIMHAMHU €CTECTBO3HAHMS
npodeccHoHAIBLHOM YMeTh HCIOJIB30BaTh OCHOBHBIE 3aKOHBI (DYHIAMEHTAJIBHBIX DPa3JeiioB
JeATeIbHOCTH 0a30BbIe 3HAHMS XUMUH 17151 OOBSICHEHHS! pe3yJIbTaTOB XHMHYECKHX OSKCIEPHUMEHTOB,
XUMHHA KPUTHYECKH  OIIEHMBATh  E€CTECTBEHHO-HAYYHYI0 HMH(OpPMALMIO U

YYUTBIBATh €€ TP peIIeHIH MPO(ECCHOHATBHBIX 3034

Bramets HaBBIKAaMH MTOCTAHOBKH IIeNieil M BBIOOpa MyTeH MX JOCTHKCHHUS;
METO/IaMU IIJIAHUPOBAHUS U IIPOBEIEHUS U3MEPUTEIIBHBIX 3KCIEPUMEHTOB,
BEIOOpAa W WCIIONB30BAaHUS METOJOB OOpabOTKH 3KCIIEPUMEHTAIBHBIX
JIAaHHBIX U OLICHKU PE3YJIbTaTOB SKCIIEPUMEHTA

Pesynprarthl 00y4eHHs MO AMCLUMIUIMHE JOCTUTAlOTCAd B PAaMKax OCYLIECTBIIECHHS BCeX
BUJIOB KOHTaKTHOM M CaMOCTOSITENbHOM padoThl 00ydaromMXCsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YU€OHBIM IJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHLUMH cuuTaloTcd CcHOpPMHUPOBAHHBIMU  IIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX MM PE3YJIbTaTOB OOyUCHHS.

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

OOm1ast TpyI0EMKOCTh JUCIUILIAHBI COCTaBIsACT 4 3aueTHbic eauHuIel (144 daca), ux
pacmpeneneHre o BuaaM padoT MpeCTaBIeHO B TaOIUIIe



Bcero
Btz yue6Hoii paoTs: o . CemecTpsl (1achl)

KonTakTHas padoTa, B TOM 4HCJIe: 74,3 74,3
AyauTopHble 3aHATHSA (BCero): 70 70
3aHATHSA JIEKIIHOHHOTO THIIA 34 34
JlabopaTopHbIe 3aHATHA 36 36
HNuas koHTaKTHAas padoTa: 4.3 4.3
KouTpons camoctosTensHoi padotsl (KCP) 4 4
[Ipomexxyrounas arrecrars (UKP) 0,3 0,3
CamocrosiTe1bHast padoTa, B TOM 4HciIe: 34 34
[IpopaboTka y4eOHOTO (TEOPEeTHIEecKOro) MaTepuaa 30 30
[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6
Kontpoasb: 35,7 35,7
IToaroToBKa K 3K3aMEHY 35,7 35,7
OO0mast TpyA0eMKOCTh qac. 144 144

B TOM YHCJIe KOHTAKTHAS 74,3 74.3

padora

3a4. efj 4 4

2.2ConepxkaHue TUCIHHIINHBI
Pacnipenenenue BumoB y4eOHOI pabOTHI M UX TPYAOEMKOCTH IO pa3jieNaM JAUCIHUILIHHBL
Pasnensl (Tembl) quCHUIUIMHBL, U3y4aeMble B 1 cemectpe (OPO)

KonuuectBo yacoB
Ne HanmenoBanue pasnenos (Tem) Beero Ay;;%T:TI;Haﬂ BHeZ};%P:)TTo;) Haa
J I3 JIP CP
1 2 3 4 5 6 7

1. |BBenenune 2 2

o | THIIbl XUMUUECKHX PEAKIMii i TIPOLIECCOB B AHAMTHYECKOM 6 2 4
XUMHH.

3. | TutpuMeTprUeCcKHil METO/1 aHaNIN3a. 8 4 2 2

4. |Kucnorno-ocroBHOE paBHOBecHe. KicnoTHo-0cHOBHOE 10 2 4 4
TUTPOBaHUE

5. OKHUCITUTENHHO-BOCCTAHOBUTEIIbHBIC peakinu. Pemgokc- 10 2 4 4
TUTPOBAHHE

6. |Peakmun KOMILTEKCO000pa3oBanusi. KoMIUIEKCOHOMETpHYECKOe 10 2 4 4
TUTPOBAHUE.

7 OO0mas xapakTepucTUKa QU3HKO-XUMHYECKHX METOJIOB 4 2 2
aHau3a

8. |CrhekTpaibHbIC METOMIBI aHAIH3A. 20 6 8 6

9. |DJEeKTPOXMMUYECKHE METOIBI aHATH3A. 8 2 4 2

10. | Xpomarorpadus 8 2 4 2

11. |OT60p npo6. [ToaroroBka nMpod K aHAIU3Y. 18 8 6 4
Hmozo no oucuyunnune: 34 36 34

[Mpumeuanue: JI — nexnum, [13 — mpaktuueckue 3austus / cemunapbl, JIP — mabopaTopHbIe
3ansatusi, CPC — camocrositensHast paboTa CTyeHTa

2.3 Conep:xxaHue pa3eaoB (TeM) AUCHUNINHBI

2.3.1 3aHATHA JEeKUMOHHOI'O THUIIA

dopma
HanmenoBanue P
No Conepxanue pazzaena TEKYILIEro
pasnemna
KOHTPOJIS




3

Beenenue

AHanuThyeckas XuUMHUS KaK Hayka, ee CTpPYKTypa. 3HaueHue
aHATUTHYICCKON XMUMHH B Treonornu. Kiaccnpukamus MeToIoB
aHanu3a. Beibop MeToa aHanm3a u COCTaBICHHE CXEM aHaIIN3a.

KP

Tunel XUMHYECKUX peaKum‘/’[
1 MPOLECCOB B
AHAJTUTHUYCCKONM XMMHMH.

OCHOBHBIE THUIBl XMMHUYECKMX peaKkUUil B aHAJIUTHYECKOU
XUMHUU: KHCIIOTHO-OCHOBHBIE, KOMIUIEKCO00pa3oBaHus,
OKHCIICHHS- BOCCTaHOBICHHS. 3aKOH JCHCTBYIONIIMX Macc.
KoHCcTaHTBl  paBHOBECHS: TEPMOAMHAMHUYECKHE, pPEaJIbHBIC,
ycinoBHele. COCTOSIHME BEINECTB B HJCAIBHBIX M pPealbHBIX
cucteMax. CKOpPOCTh pEaknuii B XHMHYECKOM  AaHAIU3C.
@akTopbl, BAMAIOIINE HA CKOPOCTh. YIIPaBICHHUE PEaKIHUAMHU H
IIpoIieccaMy B aHATUTUYECKON XUMMUU.

KP

TurpuMerpuueckuii METOL,
aHausa.

aHaJM3a.
aHaJu3a.

Tutpumerpuueckuii METOJ Knaccuduxanus
TUTPUMETPUUECKUX METOJ0B TpeboBanus,
MpeIbABIAEMBIE K PEAKIIUNB TUTPUMETPUUECKOM aHamu3e. Busl
TUTPUMETPHYECKUX  ONpEJeNieHuil: mpsiMoe U oOpartHoe,
KOocBeHHOe THTpoBaHHE. CrocoObl BBIPAKEHHS KOHIIEHTpalWi
pacTBOpOB B THTPUMETPHH. OKBUBAJIEHT. MoisipHas Macca
SKBHBaJeHTa. [lepBUYHBIC CTaHAAPTHI, TPeOOBaHHMA K HUM.
QukcaHanbl.  Bropuunsle  craHpapTel.  Buasl  KpuBBIX
TuTpoBaHKA. CKadoK THUTpoBaHMA. TOYka SKBUBAJIEHTHOCTH U
KOHEYHasi TOYKa TUTPOBAHUSI.

KP

KucnotHo-ocHOBHOE
paBHOBECHE. Kucnorso-
OCHOBHOETHTPOBAHHUE

CoBpeMeHHbBIE MPEICTaBICHUS O KHUCIOTaX U OCHOBAaHUSX.
[Iporonutuueckass Tteopus bpencrena-Jloypu. PaBHOBecue B
CHCTEME KHCIOTa—CONPSIKEHHOE OCHOBAaHUE M PAaCTBOPHUTEINb.
KoHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH. KucnoTHele
OCHOBHBIE CBoiicTBapacTBopuTeneil. KoncranTta aBTonporomnmsa.
Bmusaue npuponsl pacTBOpUTENs Ha CHIYy KHCIOTBI H
ocHoBaHus. AM¢onutsl. bydepHsle pacTBOpbl M HX CBOWCTBa.
Bydepnas emxocts. Brrancnenus pH pacTBopoB He3apsKEHHBIX
U 3apsDKEHHBIX KUCJIOT M OcHoBaHWH. KucinoTHO-ocHOBHOE
TUTpoBaHue. HAMKATOPBI KUCIOTHO-OCHOBHOTO TUTPOBaHUs. pT
WHIMKAaTOPOB,  WHTEpPBAJ  Tepexofa  Okpacku. Kpussle
TUTPOBAHUS CHIIBHBIX U CIa0BIX KUCJIOT U OCHOBaHHUH. DaKTOPEI,
BIMSIOIIME HAa BEIMYMHY CKauka HA KPHBOM THUTPOBAHMS.
OOnacTp NPaKTHYECKOTO MPUMEHEHHST METOJO0B KHCIOTHO-
OCHOBHOTO TUTPOBAHUS.

KP

a ol

OKHCIUTENHHO-
BOCCTAHOBHUTEIbLHEIC
peakuuu. Penokc-
TUTPOBaHUE

OKUCIINTENTBHO-BOCCTAHOBUTEILHBIE peaxkiuu u ux
knaccudukanus. [lonsarue o pegokc-norenuuane. CranaapTHBII
penokc- noreHnuan. KoncranTa paBHOBECHS PENOKC-TIPOLIECCOB.
HampaBneHue  OKMCIUTENBHO-BOCCTAHOBUTEJIBHON  pEeaKLUU.
KpuBble  OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHUS.
@akTophl, BAMSIOIIME HAa BEJIMYMHY CKayka Ha KpUBOH
TUTPOBAHUS. MNupukatopsl PEAOKC-TUTPOBAHUSL.
Ilepmanranaromerpus. JJuxpoMaToMeTpusl.

KP

Peakuun
KOMILIIEKCOOOpa30BaHusl.
KomMmmnekconomeTrpudeckoe
TUTPOBAHHUE.

KommnekcHbie coennnenus. @akTopsl, BIUSIOLUE HA TPOYHOCTh
KOMITIEKCHBIX coenuHeHnit. Kommiekconsl, Ha npumepe D/ TA.
KommuiekcoHomMeTpuueckoe  TUTpoBaHHE. MeTalsIoXpOMHBIE
UHIUKaTOphl. KpHBble KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
®dakTophl, BIUAOLIME HA BEJIMUYMHY CKauka Ha KpHUBOM
TuTpoBaHuA. OCHOBHBIE TPHUEMBI KOMIICKCOHOMETPUIECKOTO
tutpoBanus. [Ipumenenue metoa.

KP

OO01mas XxapakTepucTHKa
(U3MKO-XMMHUYECKUX
METOJIOB aHaIH13a

OcCHOBHBIE METOIBI (DU3UKO-XUMHUYECKUX METOJOB aHaJM3a.
AHanmutndeckuii curHas. OCHOBHBIE TIPUEMBI IEpexona OT
BEIMYMHBl aHAJUTHYECKOTO CHTHala K  KOHIICHTPAlHWH.
MeTtponoruueckue XapakKTepuCTUKH METO/1a.

KP

CHCKTpaﬂLHLIC METOAbI
aHaJiu3a.

BzaumopelictBre BemiecTBa C 3JIEKTPOMarHUTHBIM
u3nydeHueM. MoJekyssipHas aOCopOIHOHHAs CIICKTPOCKOIHS B

KP




YO u BuauMoit

obmactu. CIIeKTPHI MOTIIOMIEHHS ¥ IPUYHUHBI UX BOSHUKHOBECHUSI. JIP
3akon byrepa-JlamOepra-bepa. OTkiiOHEeHHMST OT  3aKOHa.
CnexrpajibHble pUOOPHI: CHEKTPOPOTOMETPHI U

(ortoanexTpokonopuMeTpsl. DOTOMETPHUUECKOE THTPOBAHHUE.
Wndpaxpacnas cnekrpockonus. Konebanus monexyin. [Tpudopsr
perucrparuu UK cnextpoB. KauecTBeHHBIH W KOJIMYECTBEHHBIN
agamu3.  [IpuMenerme  Meroma.  ATOMHO-abcopOIMOHHAS
cuekrpockonmst. Cxema mpubopa. VICTOYHHKH pe30HAHCHOTO
n3nydeHus. Bo3MOXHOCTM  MeToja C  IUIAMEHHBIMH |
NIEKTPOTEPMHUIECKUMHU HCTOYHUKAMHU aTOMM3aIIH.
OMHCCHOHHBI ~ CHEKTPaNbHBIM  aHamm3.  lIpomcxokaeHue
aTOMHO- 3MHCCHOHHBIX CIeKTpoB Cxema mnpubopa. ATOMHO-
SMHCCHOHBIH ~METOA C HMHAYKTHBHO-CBSI3aHHOW  IUIa3MOH.
KauecTBeHHBIi U KOJAWMYECTBEHHbIM aHanu3. IlpuMeHenue
MeTonoB. PeHTreHodmyopecreHTHbIM aHanu3. PeHTreHoBckue
crektpel. Cxema npubopa. IIpuMeHeHne MeTo10B.

9. |DneKkTpoXxuMHIECKUe Knaccupukamuss  2IIEKTPOXMMHYECKHX  METONOB  aHaH3a. KP
METO/IbI aHAJIN3A. [Norenmmomerpus. Teopernueckue OCHOBEI MeToza JIP
MOTEHLIUOMETPUU: JIBOMHOM 3JIEKTPUYECKUN CJIOH,

BO3HUKHOBCHUE IIOTCHIMAJA HAa TIPaHMIEC 3JIEKTPOJ-PacTBOP.
Onexktpoasl B moTeHuuoMmerpuu. IloTeHnmmomerpuyeckoe

THTPOBAHUE.
10XpomaTorpadus XpomaTtorpadus, KIaccu (UK Xpomarorpaduaeckux KP
METO/OB aHainu3a. AmmapaTypa ¥ TEXHHKAa BBIOJHEHHS JIP

XpoMaTorpaMIecKoro aHajau3a. AHalIW3 U METOIbl pacyera
xpomarorpamm.  [azoBas  xpomatorpadus.  JKuakoctHas
KoJIoOHOYHasi Xpomarorpadus. ToHKocioifHas (TIIOCKOCTHAS)

xpomarorpadus.
11,0t160p npo6. [Toaroroska Cnoco6b1 oT60pa npod. OT60p PoO ra3oB, KUIKOCTEH, TBEPABIX KP
npo0 K aHaIM3y. BeniecTB. [lotepu u 3arps3HeHHs mpu MpoOooTOope. XpaHeHue

npo6bl. [loaroroBka mpo0® K aHanu3y: BBICYIIUBAaHUE,
pasnoxxenue npoo. [lepeBo mpoOsI B pacTBOp

3ammra nabopatopHoit pabotel (JIP), Bemomnenue kypcooro mpoekrta (KII),
KOHTpoJabHOM padoTtsl (KP), pacuetHo-rpaduueckoro 3ananus (PI'3), nanucanue pedepata (P),
acce (9), kommokBuyM (K), TectupoBanue (T) u T.1.

2.3.2  3aHsATHS CeMHMHAPCKOro Tuma (mpakTuyeckue / ceMHMHAPCKHe 3aHATHS/
JlabopaTopHbie padoThbl)

®dopma TeKylIero

Ne HaumenoBanne 1abopaTopHBIX paboT
KOHTPOJIS

1 2 3

1. |CmocoObl TPUTOTOBJICHUS CTaHAAPTHBIX pacTBopoB. CraHmaprusanus constHoi|OTuet mo JIP
KHUCIIOTHI 10 TeTpabopaty HaTpusi OmnpeneneHne coiepkanus ruapokapboHaTa HaTpUs
B pactBope. OmnpenerneHre BPEMEHHOM >KECTKOCTH BOJOMPOBOJHOM BOIBI METOIOM
KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.

2. |llpuroroBieHue U CTaHIAPTU3ALMS PabOUero pacTBOpa NepMaHraHaTa Kajus. OTuer o JIP
IlepmaHraHaTOMETPHUYECKOE ONPEAEIECHHE JKENe3a.

3. |Onpenesnenne Kambldsi ¥ MarHusl B pacTBOPE MPH UX COBMECTHOM TIPHCYTCTBHH. Otuer no JIP
KomnnekconomeTpudyeckoe onpeieeHue )KeCTKOCTH BOAOIPOBOJHBIX U IPUPOIHBIX
BOJI.

4. |CnekTtpooTOMETPHUYECKOE OMPEACICHUE JKejle3a ¢ Cyab(POCANTUIMIOBONH KUCIOTOM. (OTueT mo JIP
CrnekTpooTOMETpUIECKOe OINpeJeCHHe MeOud B BHAE aMMHAYHBIX KOMILICKCOB.
Pacuer KOHIEHTpanuid BEIICCTB MO pe3yibTaTaM HW3MEPEHUH B  METOHax
criektpooromerpun, ADC, AAC u peHTreHOITyOpECIIEHTHOTO aHalln3a METOJaMH
IrpagyrpOBOYHOTO rpadrKa; CTaHIAPTHOW JOOABKH.

5. |PenTreHo-¢mryopecneHTHBIH aHaIH3 MPUPOIHBIX MHHEPATIOB Otuer no JIP




6. |Hacrpoiika pH-meTpa mo 6ydepHbIM pacTBOpaM U TOUHOE ompeneaenue pH Otuer no JIP
MIPUPOIHOI 1 MOpCKoi Boj. OmnpeieNieHne HUTPATOB METOIOM IIPSIMOM
MTOTEHIIMOMETPHH C HUTPAT-CENIEKTHBHBIM IeKTpoaoM. OnpeaeneHne xee3a
METOJIOM ITOTEHIIHOMETPHUIECKOTO TUTPOBAHUS.

7. |OmpeneneHne KaTHOHOB METAJIOB B CMECH METOJIOM OyMaskHOI XpoMaTorpadum. OTuer o JIP

2.3.3 IIpuMepHasi TeMaTHKA KYPCOBBIX padoT (POEKTOB)
KypcoBbie paboThl - HE IPETyCMOTPEHBI

24  IlepeuyeHb Y4eOHO-METOAMYECKOr0 o0ecmeYeHUsi I CAMOCTOATEILHOMH
padoThIO0YyYAOIIMXCS O TUCHUIIHHE (MOYJII0)

e Bz CP [epeuenp y1eOHO-METOIUUECKOTO 00ECTICUEHHS TUCIIUTIIIHHBI
IO BBITMOJIHEHUIO CAMOCTOSITEJILHOM PaboThI
1 2 3
1 CPC MeTtoandeckne yKa3aHHS MO OPTaHU3AIMH CaMOCTOSATEIEHOWPAOOTHI CTYICHTOB,
YTBEepKIICHHBIC Kadenpoil aHanuTuaeckoil Xxumud, mpotokon Ne 9 ot 7.06.2017 .
2 IMoaroroska xk KP |Meroaudeckue yka3zaHHs IO MOArOTOBKE K KOHTPOJIBHOW pabOTe, yTBEp)KACHHBIC
kadenpoil aHaMUTHYECKOW XUMHH, TPOTOKOT Ne 9 ot 7.06.2017 .

Y4eOHO-MEeTONUYECKUE MaTepuasbl sl CAMOCTOSITENLHOM paboThl OOyYaromuxcs U3
Yyycjaa WHBAIUJIOB H  JIMIl C OTPAaHUYCHHBIMH  BO3MOXHOCTAMH  3710poBbsi  (OB3)
MPEOCTaBIAIOTCA B (hOpMax, allaiTHPOBAHHBIX K OTPAaHUYCHHUSIM HMX 3JI0POBBS U BOCHPUATHUS
uH(popMauu:

JUig U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B IevyaTHOW (hopMe yBeIIMYEHHBIM HIPpUPTOM,

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapyIEHUsIMU CITyXa:

— B IIeYaTHOH (opme,

— B (opMe 3IEKTPOHHOTO JOKYMEHTA.

JUi U1 ¢ HapyIIEHUsAMU OTIOPHO-/IBUTaTENILHOTO allapara:

— B IIeuaTHOU dopme,

— B (hopMe INIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHIEHTa
oOyJaromuxcs.

3. OO0pa3oBaTte/ibHbIE TEXHOJOTHH, IPUMEHsIeMble P OCBOCHUH JTUCHUNIMHBI
(Mmomyuis)

B xome wu3yyeHHs JUCHMIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHUE  CIEAYIOIIUX
00pa30oBaTeNbHBIX TEXHOJOTHI: JEKIUH, MpoOJeMHOe OOydeHHe, CaMOCTOSITeNbHas paboTa
CTYJEHTOB.

KoMneTeHTHOCTHBI TMOAXO0A B paMKax MpPEnofaBaHUs JUCLUUIUIMHBI pPEaTu3yercs B
WCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHH M AaKTUBHBIX METOJOB (MO3TOBOTO IITYpMa,
pa3bopa KOHKPETHBIX CUTYaIlMii) B COUETAaHUU C BHEAYAUTOPHON pabOTOM.

NudopManinoHHbIE  TEXHOJIOTHH, TPUMEHSIEMBbIE TIPH HM3YYCHHH  JTUCIUTLIAHBL
HCIIOJIL30BaHUE WH(GOPMAITMOHHBIX pecypcos, JIOCTYITHBIX B nH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIUOHHOU ceTH IHTepHeT.

AnanTiBHBIC 00pa30BaTEIIbHBIC TEXHOJIOTUH, TPUMEHSIEMbIE TIPH U3YYCHUH TUCITUTUIMHBI

— JIJI JIAL] ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMHU 370POBbSI MPETYCMOTPEHA OpraHU3aUs
KOHCYJIbTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM IMOYTHI.

4. OneHouyHble cpeacTBa ISl TEKYIIero KOHTPOJISI  YCIEBAeMOCTH H




NMPOMEKYTOYHOM aTTecTalluu

OneHouyHBIC CpEeACTBA TpPETHA3HAYCHBI ISl KOHTPOJISI M OICHKH 00pa3oBaTelbHBIX
JOCTHKEHUI 00yJaroIuXcsi, OCBOMBUINX MPOrpaMMy y4eOHOM TUCITUTUIUHBI « XUMHUS.

OueHovHbBIE CPEACTBA BKJIIOYACT KOHTPOJIbHBIE MaTepHUalibl JJi MPOBEACHUS TEKYIIero
KOHTPOJIA B (popMe pa3HOYpOBHEBBIX 3a/laHUNl U NPOMEKYTOYHOI aTTecTanmuu B Qopme
BOIIPOCOB U 33JIJaHUI K IK3aMEHY.

CTpyKTypa OLlEeHOYHBIX CPEJACTB /ISl TEKYIIel M MPOMEKYTOYHOM aTTecTalluu

KOH 1 HAUMCHOBAHHC HammenoBanme OL€EHOYHOI'O CpEACTBA

Ne Pesynprarel 00y4eHus =
W HMHIUKaTOpa (B COOTBETCTBHUM C 1. Texymwuii IIpomexxyTouHas
(B COOTBETCTBHH C II. 1.4) KOHTPOJIb aTTeCcTalys
1.4) '

1 | UOIIK-1.1. 3Hath 0a3zoBble 3aKOHBI W MeTonbl | KoHTponbHas Bomnpoc Ha
CHOCOOHOCTh Hay4YHBIX HCCIIEIOBaHMH B XHUMHUH; | paboTa 1o Teme, JK3aMeHe
HCIIOJIB30BaTh B CBA3b XHMHH C  Pa3IM4YHBIMH | pa3feiy
npodeccroHabHO JUCIUIUTMHAMH €CTeCTBO3HAHUS
JIeSTeNIbHOCTH 0a30BbIe YMeTh  HCHONB30BaTh  OCHOBHbIE | Bompocs! ms
3HAHWUSA XUMHU 3aKOHbI ()yHAaMEHTAIBHBIX Pa3/IeNioB | YCTHOTO

XUMUH U1 OOBSICHEHUS pe3yIbTaToOB | (IIMCBMEHHOTO)
XUMUYECKHUX 9KCIIEPUMEHTOB, | ONPOCAIO TeEME,
KPUTHYECKH OIICHUBATh €CTECTBEHHO- | pa3feiy
Hay4HYIO nHpopmanuio u

YYUTBIBATE €€ INIPH  PCIUCHUH
npodecCHOHANIBHBIX 33/1a4

Bmamers  HaBeIkamm — moctaHoBkM | JlaGopaTopnas
ueneit u  BeIOOpa myTtei  ux | pabora

JOCTIHKCHUS; METOJaMH
IJIaHUPOBAHUA u MpOBEACHUA
N3MEPUTECIIbHBIX OKCIICPUMEHTOB,
BbI60pa U HCIIOJB30BaHHUA MCTOJ0B
00paboTku IKCIEPUMEHTAIBHBIX
JAaHHBIX )41 OLICHKH PE3YIBTATOB
IKCIIEPUMEHTA

TunoBblie KOHTPOJIbHbIE 32JaHUA UM MHbIE MAaTePUAJIbI, HeO0OX0ANMBIE IJISl OLlEHKH
3HAHMH, YMEHMii, HABBIKOB M (WJIM) ONBITA JeATEJbHOCTH, XaPAKTePU3YIOLIUX 3TANbI
(hopMHpoBaHUsI KOMIIETEeHIIHI1 B Ipolecce 0OCBOeHNUsI 00pa30BaTeIbHON NPOrpaMMblI

IIpumepHbIii IepeyeHb BOMPOCOB /IJIA YCTHOTO ONPOCA M0 TEOPHH MeTO/1a aHAJIN3a,
HCII0JIb3yeMOr0 B J1a00paTOPHOM NMPAKTHKYMe, H 0COOCHHOCTAM BbINOJIHSIEMOM
JabopaTopHoii padoThI:

1. Yro Takoe nepBuuHbIe cTaHAApTHBIE BemiecTBa? Kakue Tpe6oBaHNs K HUM NPEAbSBISAIOTCS?

2. Ha3zoBuTte 0CHOBHBIE CITOCOOBI TPUTOTOBIICHHS CTAHIAPTHBIX PACTBOPOB.

3. Kakme pacTBOppl Ha3bIBAIOTCS BTOPUYHBIMU  cTaHAapTHbIMH? Kakum  oOpasom
YCTaHABIIMBAIOT UX TOYHYIO KOHIEHTPALHIO?

4. JlaliTe OIpenercHHE CIEAYIOIIMM IOHATHAM: TUTP pacTBOpa; 3KBUBAJICHT BELIECTBA,
(dakTOp SKBUBAJIEHTHOCTH; MOJISIpHAs KOHIIEHTpAlMs; MOJIApHAs KOHLEHTpPAallUs 3KBUBAJICHTA;
MaccoBas noiis. [IpuBenute popmyIibl, CBA3BIBAIONINE ITH TTOHSTHS.

5. B uem 3akmrouaercd CyTb METOJa KHCIOTHO-OCHOBHOIrO THUTpoBaHMs? Kakue peaxkuuun
JgexxaT B OcHOBe 3Toro Mmeroaa? TpeGoBaHus K peakUusM B METOJ€ KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

6. Kakue BemecTtBa MOXHO NPUMEHSITh B METOJE KHCIOTHO-OCHOBHOIO THTPOBAaHUS B
kadecTBe TUTpanTa? TpeOoBaHusl.

7. C DOMOIIBIO KaKMX CTaHJApTHBIX BELIECTB MOYKHO CTAHJApTU3UPOBATh KHUCIOTHI,
OCHOBaHus?



8. Kakx omnpenenuth Ha MpPaKTUKE MOMEHT OKOHYAHHUS TUTPOBaHUsA? VYKa3aTh €ro Ha
KPUBONTUTPOBAHUSI.

9. MHuaumkatopbl B METOJIe KHCIOTHO-OCHOBHOTO THUTPOBAaHHUSA: TpPeOOBaHMS, OCOOCHHOCTHU
CTPOEHHUS, OT Yero 3aBUCUT U3MEHEHUE OKPACKU U KaK 3TO MOKHO 00bsicHUTH? [Tprmepsl

10. Kak BbIOpaTh HHIUKATOP IJI1 KOHKPETHOTO TUTPOBAHHUS?

11. TlpeacraButh BUA KPHUBBIX TUTPOBAHUS CHUIBHBIX M CJIA0BIX KHUCIOT M OCHOBaHUM.
VYKka3aTbTOUKY SKBUBAJICHTHOCTH.

12. Tlo xakoMy 3aKOHYy TMPOBOJUTCS pacyeT pe3ynbTaroB TUTpoBaHUSA? OOBACHUTH Ha
npuMepenadbopaTopHoil paboThI.

13. Ha yeM oOCHOBaH METOJ MOJICKYJISAPHON CHEKTPOCKONMUU B BUIUMON u Y® oOmacTsax
CIEKTpa.

14. BzaumoneicTBHE BeIIECTBA C OJICKTPOMArHUTHBIM HM3JIydeHHEM B BUIUMOH U YO
00JIaCTAXCIIEKTPA.

15. OcHOBHOIM  3aKOH  TOIJIOMIEHHUS  DJIEKTPOMArHUTHOIO  M3IMy4deHHs.  MomsipHbIi
KO3 (HUITMEHTCBETONOTIOIICHUST

16. CnexTp MOrjoueHus U OCHOBHBIE (DOPMBI €T0 MPEACTABICHUS.

17. JlaiiTe onpeneneHrue ONTUYECKON MIOTHOCTH, ITPOITYCKAHMUSL.

18. Cxema ®DKa. [lerexkropbl. CrocoObl MOHOXpOMaTH3alMK W3NydeHus. KakoB mpuHIUN
noa00pa CBeTOPMIBTPOB MPHU MPOBEACHUN (OTOMETPHUECKUX U3MEPEHUIT?

19. OcHoBHBIE OTIANYUS CLIEKTPO(POTOMETPOB OT POTOITEKTPOKOTIOPUMETPOB.

20. CmocoObl mepexola OT aHAIATHYECKOTO CHUTHaJla K KOHIIGHTPAlMM B  METOE
MOJICKYJISIPHOMCIIEKTPOCKONTUH B BUAUMOM 1 Y D 001acTAX CHeKTpa.

21. Ha yem OCHOBaHBI 3JIEKTPOXUMHUECKUE METO/IbI aHATTN3A.

22. CymHOCTh METO0/1a TOTEHIIMOMETPHUH.

23. YeM OTIIMYAIOTCS DIEKTPOJIBI CPABHEHUS OT U3MEPHUTEIBHBIX DIIEKTPOIOB?

24. OnuiuTe NPUHLIUI paboThI XJIOPCEPeOPSHOTO AIIEKTPOAA.

25. TlpuHIUTD OeCTBUS METAUTHIECKUX AIIEKTPOIOB.

26. HoncenexktuBHble 31eKTpoabl? CTeKIsHHBIN 1ekTpo]. Onpenenenue pH.

27. CrocoObl mepexola OT aHAJIUTHYECKOTO CHTHANIA K KOHIEHTpPAIlMM B  METOJe
NOTEHLINOMETPUH.

28. TloreHmmoMeTprUYeCKOe TUTPOBaHHE. B KakmxX KOOpAWHATAX MOXKHO TOCTPOHUTH KPHBYIO
MOTEHIIMOMETPUYECKOTO TUTPOBAHUSA?

IIpuMepnl peHTHHTOBBIX KOHTPOJIbHBIX Pa0OT MO KypCy
PeiiTuHroBasi KOHTpoJILHasi padoTa Mo TemMe
«Kucnomno-ocnosnoe pasnogecue u KUCIOMHO-0CHOBHOE MUMPOBAHUEY
THUITOBOM BAPUAHT

1. ChopmynupyiiTe 3aK0H IEHCTBYIOIIMX Macc [UJIsl PaBHOBECHBIX CHCTEM. 3allUIIUTe
KOHCTaHThl PaBHOBECHUS [UJIsl CIEAYIOIMX MPOLECCOB: TUCCONUAIMA MYPAaBbUHON KHCIOTBI
HCOOH + H20+> HCOO™ + H30"; xommnekcoobpazoBanns Ag* + 35085 Ag(S 0) *; (3
banna).

2. VYKaXuTe OCHOBHBIE IIOJOXKEHUS IPOTOJUTHYECKOM Teopuu  bpéncrena-Jloypu.
Paccumraiite pH pactBopa, B kotopom couepxurcs 0,1 M HCOOH wu 0,25 M HCOONa
(KsHCOOH =1,8-10"%) (5 6a1106)

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

npenbsaBisiorcs? Ha3oBure oCHOBHBIE CIOCOOBI MPUTOTOBIIEHUS CTAHAAPTHBIX PacTBOpOB. B
meproii konoe na 500,0 mn pactBopunm 1,4356 T masenesoit kucnotsl (H2C204-2H20).
Omnpenenure MOJISPHYIO KOHIICHTpAlMI0, MOJSPHYIO KOHLCHTpAalLHUIO 3KBUBAJICHTAa M THUTP
MOJTYYEHHOTO pacTBopa (5 6annos).



PeiiTuHrOoBasi KOHTpPOJIbLHAs padoTa 1Mo Teme
«DusuKo-xumuyecKue mMemoovl AHAIU3A»
THUITOBOM BAPUAHT
1. Ha yem ocHOBaH MeTOI MOJEKYJISIPHOW CIEKTPOCKONHMHM B BUAUMOW u Y® obmacTsx
cnektpa. CHekTp MOIJIOMIEHUS W OCHOBHBbIE (OpMbI ero mnpeactaBieHus. OCHOBHOW 3aKOH
HOTJIOUIEHUS] 3JIEKTPOMArHUTHOIO H3ilydeHus. JlaiiTe ompenesneHue ONTHYECKON IUIOTHOCTH,
npomyckanus. Cxema @DOKa, ocHoBHbIe y31mbl mpubopa. KakoB mnpuHmum moadopa
CBETOQMIBTPOB TPU MpoBeACHUU (oToMeTpuuecKkux uzMepeHuii? CrnocoObl mepexoja ot
AQHAIUTUYECKOTO0 CHTHajda K KOHIIEHTpPAIMM B METOJE MOJEKYJISIPHOW CHEKTPOCKONUH B
BuauMoit 1 Y® obmactsax cnekrpa.(5 6anios)
2.  Xpomartorpamma. Kakoii OCHOBHOW mapaMeTp HCIOJB3YIOTCA M UACHTU(DUKAIIU
BemecTB B xpomarorpaguu? HazoBuTe OCHOBHBIE MapaMeTphl, HCHOJb3yeMble IS
KOJIMYECTBEHHBIX U3MEpeHUit B Xxpomatorpaguu. Oo6paboTtka pe3yiIbTaToB
xpomatorpadudeckoro ananusa. (5 6ani0g)
3.  Ilorenunomerpuueckoe TUTpoOBaHUE. B Kakux KoOpIMHATaX MOXKHO MOCTPOUTH KPHUBYIO
HNOTEHLIMOMETPUYECKOTO TUTPOBAHUS U KaK OINPEAEIUTh O0BEM B TOYKE IKBHUBAJIECHTHOCTH?
[IpumeneHre MeToa u ero npeumyniectsa. (5 6anios)

Kpumepuu oyenxu peitmunzoeblx KOHmMpoibHbIX padom: 15-12 GanioB - «OTIUIHOY,
11,5-8,5 — «xopoto», 8-5 — «yI0BIETBOPUTEIBHO», MEHBIIIE 5 - «HEYOBIETBOPUTEIHHO

3adeTHO-3K3aMeHAIlHOHHbIE MaTepUAJIbl VI NMPOMEKYTOYHOH aTTecTaluu
(3xk3ameH/3a4eT)
Bomnpocsl 1J1s1 MOATOTOBKH K IK3aMEHY:
1. Awnanutudeckas XuUMHUs Kak Hayka. Metonbl aHanu3a. Meronuka ananmu3a. OCHOBHBIE
CTaInd XMMHUYECKOTO aHAIIN3A.
2. XUMHYECKOE paBHOBECHE B TOMOT€HHBIX CHCTEMaX. 3aKOH JeHCTByIOmmX Macc. KoHcranra
paBHOBECHsI: TEpPMOJMHAMHUYECKas, peajbHas M YyclIoBHas. AKTUBHOCTh. Koadduuuenrt
AKTUBHOCTH. MOJIbHAs 0I5 NOHA.
3. Tutpumerpuyeckue MeTOAbl aHanmM3a. TpeOoBaHMA K peakUusM B TUTPUMETPHUH.
[lepBuunbie U BTOpuuHble cTaHgapthl. [Ipumeprl. Cranmaptuzanus. CrnocoObl TUTPOBaHUS:
npsiMoe, 00paTHOE U 3aMECTUTEIBHOE.
4. Ilporonutnueckass Teopusi bpencrema-Jloypu. OcHOBHble ee mnonoxeHus. Kuciaorsl,
ocHoBaHMA U aMm(ponuTsl B Teopun bpencrena-Jloypu. ConpsbkeHHas TPOTONUTHYECKas Mapa.
KoHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH.
5. Peakuums aBtompotonmsza. Kouctanta aBTtomporonusa. VoHHOE MpOW3BEIEHHE BOJBI.
BonopoaHslii M THMAPOKCHUIIBHBIN IIOKa3aTeNM, CBSA3b MeXAy HHUMH. Kucible, mIelo4HbIE,
HelTpanbHbIe pacTBOpHl. Pacuer pH B pacTBopax CHIIBHBIX M C1a0BIX 3JEKTPOIUTOB.

6. Ilomarme o OydepHBIX pacTBopax. MexaHuszM OydepHoro neiictBusi. bydhepHas emMKOCTS.
[Tpumepsr 6ydepusix cuctem. Pacuer pH Gydeproro pactsopa.

7. KucnotHo-ocHOBHOe THTpoBaHHe. KpuBas KHCIOTHO-OCHOBHOTO THUTPOBAHUS, TOYKa
SKBUBAJIEHTHOCTH, CKAa4OK THUTpoBaHus. PakTophl, BIUsIOMIME Ha CcKadok. IIpakThueckoe
MIPUMEHEHNE KUCITOTHO-OCHOBHOTO TUTPOBAHMUSI.

8. HWunmukatopel, TpUMEHSEMbIE B METOJICe KHCIOTHO-OCHOBHOTO THTpoBaHHsS. (OCHOBHBIC
MOJIOKEHUST HMOHHO-XpOMO(OpPHOW Teopurn HHAUKATOpOB. MHTEpBanm mepexona OKpacKu
KHCJIOTHO- OCHOBHOTO WHaukatopa, pl. Ha dYem ocHOBaH BBIOOp KHCIOTHO-OCHOBHOTO
WHIUKaTopa?

9. OKHCIHTEIEHO-BOCCTAHOBHUTEILHAS peakuus. OxucIuTeIb Hu BOCCTaHOBHUTEb.
CraHaapTHBI OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHLMAN. Y CTPOMCTBO TralbBaHUYECKOTO
sneMeHTa. CTaHAapTHBIN BOAOPOIHBIN JIEKTPO.

10. VpaBuenune HepHcra. BinsHue MOHHOM CHIIBI M KOHKYPUPYIOIIMX PEAKIMNA HAa BEIUYHHY
3JIEKTPOJIHOTO MOTeHIMaNa. Bnusaue pH Ha BeMUUHY 3JI€KTPOAHOTO MOTEHIIMAIA.



11. KoHcTraHTa  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHOIO  paBHOBecHsA. Pacduer  KOHCTaHTHI
PaBHOBECHsI OKHCIMTEIBHO-BOCCTAHOBUTEIBHOU peakuuu. UTo Xapakrepusyer €€ BelndyuHa?
Kak MOXHOM3MEHUTH HAIIpaBJIEHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIILHON peakuuu?

12. OxucnurenbHO-BOCCTaHOBUTENbHOE TUTpoBaHHE. KpuBble penokc-tutpoBanus. dakropsl,
BIIMSIOLIME HA BEJIMYMHY CKaukKa HAa KPUBOW OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOI'O THUTPOBAHMSL.
Pacyer mnoreHnMana B TOYKE OKBMBAJIECHTHOCTU I OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKuui.

13. Wnpukaropel, MNpUMEHsAEMblE B  OKHCIMTEIbHO-BOCCTAHOBUTEIBHOM  THUTPOBAHHHM.
Knaccugukanus, TpeboBaHus K HHAMKATOpaM, puMepsl. IHTepBai nmepexoia OKpacku peroKc-
WHIUKATOPOB, pT.

14. Ilepmanranaromerpus. CymHocTs MeTona. Ilpurorosnenue, XxpaHeHue M CTaHIapTU3ALUSL
pabouero pactBopa. [IpakTuyeckoe UCIOJIb30BaHUE.

15. luxpomaromerpus. YpaBHEHHE, Jiexallee B OocHOBe Merona. [Ipuroromienue pabdouero
pacTtBopa, uHuKaTopsl. [Ipumenenue Meroa.

16. KommnekcoobpazoBanue. [lonstue o komiekcooOpaszoBartese, JUraHjae, NpUpoje CBSI3U B
KOMILJIEKCE. Xenar, BHYTPUKOMILIEKCHOE COEJIMHEHHE, JIEHTaTHOCTh JUraHja,
KOOpAMHAIMOHHOE YHci0. DaKkTOpsl, BIMAIOIINE HA YCTOMYUBOCTh KOMILIEKCHOTO COEIMHEHUS.
KoHcTanTa ycTOMYMBOCTM KOMIUIEKCHBIX COEIUHEHHI: TepMOJMHAMHUuEcKas, peajbHas H
yCIIOBHasl.

17. Kommnekcomerpuueckoe tutpoBanue. JTA. OcobeHHOCTH B3aUMOAECHCTBUS METAIIOB C
OJTA. Kpuasg KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. DakTOpsl, BIMAIOIINE HA BEIUYHUHY
CKayKa Ha KpUBOH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.

18. Mupukatopel B METO/AE KOMIIJIEKCOHOMETPUYECKOIO TUTPOBaHUA. MeTamioxpoMHble
UHAMKATOpBl. MexaHu3sM HuX JeicTBus, TpeOoBaHMs K HHAMKaTtopaM. [IpuBenute mpumepsl
METAJITIOXPOMHBIX MHIUKATOPOB.

19. IlpuMeHeHHE KOMILIEKCOHOMETPHUYECKOTO THTPOBAHUS ISl OIPENEICHUS] KAaTHOHOB U
aHUOHOB. KOMIUIEKCOHOMETPUYECKOE ONpEeAesIeHne Kanplusd W MarHusa. OnpenencHue
KECTKOCTH.

20. Knaccudukarus (U3NKO-XUMHUYECKAX METOOB. JlMama3oH ONpeeNsieMbIX COICPKAHHMIA.
[Ipenen obOHapyxeHus. M30MpaTenbHOCTh, YyBCTBUTEIBHOCTh aHaiu3a MeToJ M MeToJuKa
aHanmu3a. AHanuTudeckuid curHan. CrocoObl mepexoia OT aHAJTUTUYECKOro CHrHama K
KOHIEHTPALUU: TPagyUpOBOYHBIN rpaK, CTAHIAPTHOMN 100aBKH, OJHOTO TaJIOHA.

21. DnekTpoMarHUTHOEe WH3lydyeHHe. B3auMmopelicTBHe BellecTBa €  3JIEKTPOMArHUTHBIM
u3ydyeHueM B BuIuMOM u Y@ obnactsax cnekrtpa. OCHOBHOM 3aKOH IOIVIOIIEHHUS
AIIEKTPOMArHUTHOTO H3iydeHus. MossipHbelii ko3¢ duuueHT ceronoriomenus. Onrtuyeckas
IUIOTHOCTD, Iponyckanue. CIeKTp NOTJIONIEHHS U OCHOBHBIE (DOPMBI €ro NMpeACTaBICHUS.

22. Metoa MOJNEKYIIpHON CIIEKTPOCKONuu B BUIUMON U Y@ obnactax crnekrpa. Cxema ®OKa.
OcHOBHBIE Y3JIbI npudopa. OcHOBHBIE OTJINYUSA CHEeKTPo(hOTOMETPOB oT
doTroznexTpokoIopuMeTpoB. KauecTBeHHBbIH 1 KonnyecTBeHHBIN aHanu3. CrocoOsl epexoja oT
AQHAIUTUYECKOT0 CUTHaIa K KOHIIEHTPAIlMM B METO/I€ MOJIEKYJISIPHON CIEKTPOCKONMUH B BUAMMOMN
U YO 005acTsx Crekrpa.

23. AToMHO-abcopOIMOHHAsT CIeKTpocKonus. Pe3oHaHcHoe wu3mydeHue. (Cxema aTOMHO-
abcopOLUMOHHOrO crekTpoMeTpa. VICTOUHHMKHM pPE30HAaHCHOrO H3JIydeHHs (J1aMma ¢ MOJIbIM
KaroJoM ©  Oe3’JIeKTpojHas  Jiamma).  ATOMH3aTOpbl, OCHOBHBIE  MPEUMYIIECTBA
ANEKTPOTEPMHUUECKON ATOMM3AIMU [0 CPABHEHMIO C IJIaMEHHOW. KOJW4yecTBEeHHBIN aHAIW3 B
metone AAC. Ilpumenenue meroaa.

24. ATOMHO-dMUCCHOHHas criekTpockomnus. [lomydeHue CHeKTpoB HCIMycKaHus. VICTOYHUKH
Bo3Oyxaenuss B Meroae ADC, ux HaszHaueHue. [Iporecchl, mpoTekaronme B HCTOYHUKE
B30y KaceHMs. KauecTBEHHBINM 1 KOJIMYECTBEHHBIN aHamu3 B MeTonie ADC.

25. Pentreno-guyopecuentanii  aHanu3z  (PDA).  Cymmuocts  meroma.  [lomyuenue
PEHTTEHOBCKOTO M3ITydeHUs MpoObl. KauecTBEHHBIN M KOJIMUYECTBEHHBIN aHanu3 B MeToqie PDA.
Xapakrepuctrka Metosa POA, npuMmeHenue.



26. DnekTpoXuMHUYecKue MeTonpl aHanmu3a [loTeHumomerpus. l3mepeHue NOTEHIHMANA.
DJEeKTPOIbI CPaBHEHHUS M HM3MEPUTENbHBIC AJIEKTPOoAbl. [IpuHIMI paboThI cepeOpstHOTO |
XJIOpCEpeOPSHOTO AIEKTPOAOB. MIOHCENEKTUBHBIE 31EKTPOIbl. CTEKISIHHBIN 3JIEKTPOI.

27. KonuyecTBEHHBI aHAM3 B METOJE NPSAMOM TMOTEHIMOMETpUHU. YpaBHeHHEe HepHcra.
Crioco0bl mepexoia OT aHAJUTUYECKOTO CUTHalda K KOHIeHTpauuu. lloTeHmmomerpuueckoe
TuTpoBaHue. KpuBas  moTeHmMoMeTpuyeckoro  TuTpoBaHuMA?  OmnpenencHHEe — TOYKH
SKBUBAIEHTHOCTH. [IprMeHeHe MeTO1a TOTEHIIMOMETPHH.

28. Xpomarorpadus. Cymuocth Meroma. Kmaccudukamms xpomarorpaudeckux METOOB.
Cxema xpomarorpada.

29. Xpomarorpamma. [lapameTpbl, HCIOJNB3YyeMble Ui HICHTH()HUKAIUK BEUIECTB H IS
KOJINYECTBEHHBIX M3MepeHui B Xxpomatorpaduu. O6pabotka pe3yabTaToB
XpomarorpaduyeckoroaHaimsza.

30. T'a3oBas u skuakoctHas xpomarorpadus. [IpenmyiecTBa >KHUIKOCTHOW XpomaTorpagpuu
nepen razoBoil. MonoomenHas xpomarorpadus. [IpumeHenne MeTo10B.

31. TonkocnoitHas xpomarorpadus. Texuuka npoBenenus. [IpuHIUIT UACHTU(DUKAIH BEIICCTB
B Meroze TCX. Yro Takoe koadpdumumeHT Rf? Ot kakux GpakTopoB OH 3aBUCHT?

32. Ot6op 1mpob6. IIpobGomoaroroBka. OCHOBHBIE 3Tambl MOJATOTOBKHA MPOO K HUCHBITAHUSM:
BBICYILIMBaHKE, pa3iiokeHue mpod. CrutaBieHue U pacTBopeHue. PactBopureu.

33. Anamm3 muHepana. OCHOBHBIC CTaIUM XHMMHYECKOTO aHAJM3a MHHEpana. Beibop meroma
ananmu3a. [IpsiMble U HempsiMble METO/bI aHan3a. KauecTBEHHBI M KOJIMYCCTBEHHBIA aHAIIM3.
OO0paboTka pe3ylnbTaTOB aHAJIW3a: HWCKIIOYEHHE TPOMAXOB M pacueT JIOBEPUTEIHLHOTO
UHTEpBAJIa.

KpuTtepuu oneHuBanus pe3yibTaToB 00yueHUs

OneHka 3HaHUU MO JUCUUIUIMHE Ha HSK3aMeHe IpeanonaraeT aud@epeHunpoBaHHbIN
HOJIXO0A K CTYAEHTY, Y4eT ero HWHAMBHUIYalIbHBIX CIIOCOOHOCTEH, CTENeHb YCBOEHHUS U
CUCTeMAaTH3allMi 3HaHUH y4eOHOro Kypca, yMEHMs JellaTh Jl0OKa3aTelbHbIE BBIBOJABI U
000011eHus, POPMUPOBAHUS KOMIIETEHTHOCTEH.

OneHuBaeTcsi HE TOJNBKO TIJIyOMHA TIOHMMaHUS OCHOBHBIX pa3felioB  y4eOHOM
JUCLUIUIMHBL, HO U TOCEIAeMOCTb JIEKIIMHA U J1a00OpaTOPHBIX 3aHATUH, aKTUBHOCTh MIPU YCTHBIX
OIPOCAX U COAEPKATEIbHOCTh YCTHBIX OTBETOB.

IlIxana oleHMBaHUS Kpurepuu onenkn
«OTINYHOY OCBOEHBI TEOPETUUECKHE OCHOBBI JUCIMILINH, HEOOXOAUMBIE IS HOPMHUPOBAHHS
KOMIIETCHIINH. YMeeT BHIIOIHATh HEOOXOAUMBIEC PacyeThl
«Xopomoy» JemoHCTpHpyrOTCS Cc(HOPMUPOBAHHBIC, HO COAEPKAIIAE OTICIbHBIC MPOOESITHI

3HAHUS TCEOPCTUYCCKUX OCHOB U 3daKOHOB. VYMeHHe BBIIOIHITH pacyeTol C
HE3HAYUTCIIbHBIMU OHII/I6KaMI/I.
((yﬂOBJ'ICTBOpI/ITCJ'H)HO» dearMeHTapﬂoe 3HAaHUC OCHOBHBLIX Pa3/iCJIOB XUMHUMU. HC,HOCT&TO‘{HI)IG HaBbIKU B
BBIIIOJTHEHUHU XUMHUYCCKHUX PACYHCTHBIX 3aJa4d: CTYACHT HMECT HEKOTOPLIC
MNpeACTaBJICHUA O cn0c06ax BbIpAXKCHHA KOHLCHTpALlUU PACTBOPOB, 3HACT
OTACIIbHBIC (I)OpMyJ'H)I JJIe pacde€ToB, HO NMPUMCHUTL UX JIA PCIICHUA 3aJad HC
MOXKCT.
«HeynosneTBoputenbHO» | OTCYTCTBHE 3HAHHMHA TEOPETUYECKMX OCHOB JAHWCIMILIMHBI, HEOOXOAWMBIX ISt
thopmupoBanus KomreTeHIHH. OTCYTCTBHE YMEHUHBBIIOIHITD PACYETHI

OreHOYHBIC CpENCTBA JUISI WHBAJIWUIOB M JIUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3/I0POBbSI BHIOMPAIOTCS C YI€TOM MX WHAMBUAYAIbHBIX ICUXO(DU3UUECKUX OCOOCHHOCTEH.

—  TpW HEOOXOAMMOCTH HWHBAJIMJAM H JIMIIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3710POBBS IPEAOCTABIISACTCS TOMOJHUTEILHOE BPEMs Ui MOATOTOBKH OTBETA HA SK3aMEHE;

—  TIpW TPOBEACHUHU TMPOIEAYPHI OIICHUBAHMS PE3YyIbTATOB OOYYCHHS WHBAIHIOB U
JUIl C OrPAHMYEHHBIMU BO3MOXHOCTSIMU 3J0pPOBbS IMPEAYCMAaTPUBAETCS HCIOIb30BAHNE
TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C UX HHIAUBUAYATbHBIMH OCOOCHHOCTSIMU;

—  TpH HEOOXOAMMOCTH sl OOYyYalOIIUXCS C OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMU
3I0POBBSI M MHBAJIUIOB MPOIIEAypa OIEHUBAHUS PE3yJbTaTOB OOYYCHHS MO AUCITUTIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.




[Iponienypa oreHMBaHUSI PE3yabTATOB OOYUYEHHUS MHBAJIHMIOB U JIUI[ C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH 3[IOPOBbSl 110 JUCHHIUTUHE (MOJYIIO) IpEeIyCMaTpUBaeT IPEIOCTaBICHUE
uHpopMmanuu B ¢opMmax, aJaNTHPOBAHHBIX K OrPAaHUYEHHUSM HX 370POBbS M BOCHPHUSATHUS
nHpopmanuu:

JlJ1st TUTI ¢ HApYIICHUSIMU 3PCHUSI:

— B IEYaTHOH (opMe yBETMUECHHBIM MIPU(TOM,

— B (hopMe 3IEKTPOHHOTO JOKYMeHTa. J{J1s JTUI] ¢ HApYIICHUSIMH CITyXa!

— B meuyaTHOU hopme,

— B (hopMe AIIEKTPOHHOTO JTOKYMEHTA.

JUist U1 ¢ HapYIICHUSIMU ONTOPHO-/IBUTATEIBHOTO arlapara:

— B IIeyaTHOU dopme,

— B (hopMe NIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TEPeYCHb MOXET OBbITh KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
o0yJarouuxcsi.

5. IlepedeHb yuyeOHOM JUTEPATYPbl, HHPOPMAIHOHHBIX PECYPCOB H TEXHOJIOTH I

5.1. VYueOnas auTepatypa

OcHoBHas1 JIuTEpaTypa:
1. Eropog, B. B. Heopranudeckasi u aHanuTHYecKasi XUMUsL. AHATUTHYECKast Xumus : ydeOHuk / B. B.
Eropos, H. 1. BopobseBa, . I'. CunmsectpoBa. — Cankr-IlerepOypr : Jlanp, 2022. — 144 ¢. —
ISBN 978-5-8114-1602-8. — Tekcr : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAs CUCTEMA, —
URL: https://e.lanbook.com/book/211559
2. BepminnuH, B. M. Ananutuueckas xumus : yueOHuk ans By3oB / B. . Bepmmnun, 1. B.
Bnacosa, U. A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 c.
— ISBN 978-5-8114-9166-7. — TekcT : 3nekTpoHHbIN // JlaHb : 3IEeKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/187750

JonoJHuTeIbHAA JIUTEpaTypa:
1. Ilounnok, T.b. IlpakTukym no aHanuTu4decko XxumMuu. MHCTpyMeHTaIbHbIE METO/IBI aHAJIN3A
: yuebnoe nocooue / T. b. Ilounnok, A. A. AzapsH, A. A. KayHoBa ; MUHHCTEpPCTBO HAayKH U
BhICIIeT0 oOpa3oBanus Poccuiickoit deneparnuu, Kybanckuii rocy1apcTBEHHBI YHUBEPCUTET. -
Kpacnonap : Kybanckuii rocynapctBeHHbiit yausepeutet, 2023. - 215 c.
2. Uynpemuna, J[.A. Ananmutideckass xumus : ydebHoe mocoobue / JI. A. Uynpemuna, JI. W.
[Tune ; MuHHCTEPCTBO HayKH M BbICIIEro oOpa3zoBaHus Poccuiickoit denepaunu, Kybanckuit
TOCYJapCTBEHHBIN YHUBEpCUTET. - 2-¢ W3A., uchp. u jgon. - Kpacromap : KyOaHckwuii
roCy/1apCTBEHHBIN yHUBepcuTeT, 2023. - 122 c.
3. IMagynera, E.}FO. XemomeTpuka. ba3oBbie MOHATHS [ DICKTPOHHBIN pecypc]: yueo. mocodne —
OnektpoH. naH. — Cankt-IlerepOypr: Jlawp, 2016. — 160 c. — Pexum poctyma:
https://e.lanbook.com/reader/book/90051/?demoKey=9cb83187d1b2062c89612da7al95a84a#1
4. OCHOBBI AaHATUTUYECKOW XUMUU: MPAKTUIECKOE PYKOBOJICTBO [DIEKTPOHHBIN pecypc]: pyk. /
FO.A. bap6anar [u ap.]. — DnextpoH. nan. — Mocksa: U3gatensctBo "Jlaboparopus 3HaHU",
2017. — 465 c. — Pexum nocryma: https://e.lanbook.com/book/97410

5.2. llepnoauyeckas Jureparypa

«['eonoruss Heptu W Tazay, «leoxumus», «l'eoskonorus», «KypHan mOpHUKIATHON
XUMHUMY, «3aBojckas jaboparopus. JlnarHoctuka marepuanoBy», «Poccuilckuil XuMHUecKun
KypHaI», «XuMHUs U KU3Hb- XXI Bex»

5.3. UHTepHET-pecypCchl, B TOM 4YHCJE COBpeMeHHble NpodeccHoHaJbHbIe 0a3bl
AAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
DNeKTPOHHO-0MOMoTeyHbie cucteMbl (ABC):
1. DBC «FOPAWT» https://urait.ru/
2. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAH» www.biblioclub.ru



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

3. OBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccnonanbubie 0a3bl JAHHBIX:

1. ScienceDirect www.sciencedirect.com

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

3. Hayunas snekrponnas oubmuoreka (HIb) http://www.elibrary.ru/

4. TIoMHOTEKCTOBBIE AapXMBBl BEAYLIMX 3alaJHbIX HAy4YHbIX JKypHaloB Ha Poccuiickoi
iatdopme HayuHbIX )xypHatoB HOMKOH http://archive.neicon.ru

5. HanmonanbHast  3neKTpoHHass OuOimMoTeka (IOCTynm K DJCKTPOHHOW  OMOnIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrBennoit oubimuorexu (PI'B) https://rusneb.ru/

6. IIpesunenrtckas oubmuoreka uM. b.H. Enpriuna https://www.prlib.ru/

7. DIIeKTpOHHAas KOJUIEKIIUS Oxcdopickoro Poccuiickoro donpa
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.YauBepcuterckas nHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru
HNudpopmanuoHHbie CIPABOYHbIE CHCTEMBI:

1. Koncynbrant Ilmioc - crnpaBouHas mpaBoBas cuctema (JOCTYN IO JIOKaJIbHOM CETH C
KOMIIBIOTEPOB OMOTUOTEKH )

Pecypcobl cBoOOaHOTO N0CTYyNA:

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

2. TlomHbIe TEKCTHI KaHAACKUX auccepTanmid http://www.nlc-bnc.ca/thesescanada/

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

4. MUHHMCTEpCTBO  HaykM M Bblcliero  obOpaszoBanus  Poccuiickoit ~ deneparuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiil mopran "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Uudopmanmonnast cucremMa "EnnHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomiexnus nudpoBbix 00pazoBaTelibHbIX pecypcos hitp://school-collection.edu.ru/ .
8. denepanbHbIi IeHTp HHPOpMaIMOHHO-00pa3oBaTeNbHbIX pecypco(http://fcior.edu.ru/);

9. 3akonomnpoekT "O06 obpazoBanuu B Poccuiickoit deneparuu". Borpock! u oTBets hitp://xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popManuoHHbIe pecypcbiKyoI'Y:

1. Cpena MoayapbHOTO TMHAMHUYECKoro o0yduenus http://moodle.kubsu.ru

2. baza y4eOHBIX IJIaHOB, y4€OHO-METOJMYECKUX KOMILIEKCOB, MyOIHUKAMi 1 KOH(pepeHIuil
http://mschool.kubsu.ru/

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

6. MeToanueckne yKa3zaHus AJsi OOYyYAKOUIUXCS MO OCBOEHHMIO THCIUIJIHHBI
(Mmomyuis)

VYcenemHoe OCBOEHME AUCIHUIUIMHBI IPEANOJaraeT akTHUBHOE, TBOPYECKOE Y4acTHE
CTYZICHTA ITyTEeM IUIAaHOMEPHOH, MOBCETHEBHOM pabOTHI.

Paboma c koncnexkmom jiekuyuil

Jlexyuu — Qopma ydeGHOTO 3aHATHUS, Ieb KOTOPOIO COCTOMT B PAacCMOTPEHUH
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TEOPETUYECKUX BOIPOCOB HW3JIaraeMoil AWCIMIUIMHBI B JIOTHYECKH BbIAEpKaHHOW (opme. B
coctaB YMM JeKIIMOHHOTO Kypca BKJIIOYAIOTCS: Y4€OHUKH KOHCIIEKTHI JICKIMI B IEYaTHOM HJIN
AJIEKTPOHHOM BMJIaX; TECThl U 3a/JaHUs 1O OTAEIbHBIM TeMaM Jiekuuil. Ha nexumsax narorcs
CUCTEeMaTU3UPOBAHHBIE OCHOBBI 3HAHWM, M3J1AaraloTCsl TJaBHBIE MPOOJIEMbl COOTBETCTBYIOIIMX
pa3esioB XMMHH, Pa3BUBAETCS TBOPUYECKOE MBIIIEHUE CTYIAEHTOB U ONPEIEINIAETCs IIporpaMMa
MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOTHI.

IIpocMOTpeThr KOHCIEKT HEOOXOAUMMO Cpa3zy II0Ci€ 3aHATUH, OTMETUTHb MaTepuall
KOHCIIEKTa JICKIUH, KOTOPBIA BbI3BIBACT 3aTpyAHEHHs s MoHUMaHus. llombiTatbes HalTH
OTBETHl Ha 3aTPyJHUTENIbHBIE BOIIPOCHI, HCIIOJIB3YsS PEKOMEHIyeMylo jureparypy. Ecmn
CaMOCTOSITENIbHO HE ynaaercss pa3olOparbcsi B Marepuaie, chOpMyIHpOBaTh BOMPOCH U
o0paTHThCS 3a TIOMOIIBIO K TMPEMOJaBaTeNli0 Ha KOHCYJIbTAI[MM WM OJIMKANIIeH JICKIUH.
PerymnsipHo oTBOIUTE BpeMsi JIJIsl MOBTOPEHUS MIPOUICHHOTO MaTepuaa, poBepss CBOU 3HAHMS,
YMEHUS U HaBBIKM MO0 KOHTPOJIbHBIM BOITPOCAM.

Buvinoanenue nabopamopnuvix pabom

Jlabopamopnvle 3anamus — COCTaBHasl 4acTh Y4e€OHOro Ipolecca, rpymnmoBas (opma
yueOHBIX 3aHATHIA, HAIIPaBJICHHAs HA Pa3BUTHE CAMOCTOSITEIbHOCTH YYalllUXCS U MPUOOpETeHHE
YMEHUW ¥ HaBBIKOB JKCICPUMEHTAIBHOW pPa0OThI, MO3BOJLIIONIUX CTYJICHTaM pPa3BUThH
npoecCHOHANBbHYI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha MPAKTHKE IMOJIyY€HHBIE TEOPETHUECKUE
3HaHMUSL.

B cocraB YMM naGopaTopHbIX 3aHATHN BKIIIOYAIOTCSA: METOAMYECKHE YKa3aHHs IO
MOJIFOTOBKE JIAOOPATOPHBIX 3aHSATUN B ME€YATHOM WJIM 3JIEKTPOHHOM BHJAX; IUIAH MPOBEACHUS
3aHATUN C yKa3aHUEM IMOCJIEeI0BATEIIbHOCTH PACCMaTPUBAEMbIX TE€M; KpaTKHWE TEOPETUUYECKHE U
METOJMYECKHE MaTepuajbl MO KaXJ0H TeMe, IO3BOJSIIOIIUX CTYIEHTY O3HAaKOMHTBCS C
CYIIHOCTBIOM3Y4aE€MbIX BOIIPOCOB.

Ilepen mocemennem naboparopun  HEOOXOIUMO  H3YYUTh TEOPHUIO  BOIPOCA,
IIPEII0JIaraéMOro K HCCJIEI0BAaHUIO, O3HAKOMUTBHCS C PYKOBOJCTBOM IIO COOTBETCTBYIOLIEH
paboTe ¥ MOArOOBUTH POTOKOJI IPOBEEHUS pabOThI, B KOTOPbII 3aHOCUTCS:

—  Ha3BaHUE paboThI;

—  3aroTOBKHU TaOIHII TSI 3aIIOTHEHUS YKCIIEPUMEHTATbHBIMU TaHHBIMH HAOII0ICHUH;

—  ypaBHEHHUS XMMHUYECKUX PEaKIUi MpeBpaIleHHuid, KOTOpble OYIyT OCYIIECTBICHBI
MIPU BBHITIOJIHEHUU SKCTIEPUMEHTA;

—  pacyeTHbIe POPMYIIBL.

OdopmieHre 0T4EeTOB JTOJKHO MTPOBOAUTHCS MOCIIE OKOHYaHUS paboThI B 1a00paToOpuu.

J171s MOATOTOBKH K 3alllUTe OTYETa IO JJabopaTOPHOU paboTe cleayeT MpoaHaTu3upOBaTh
OKCIIEPUMEHTAJIbHBIE  PE3yJbTaThl, COMOCTABUTh HX C HW3BECTHBIMH TEOPETHUYCCKUMU
MOJIOKEHUSMUA WJIM CIPABOYHBIMH JIaHHBIMH, OOOOIIUTH PE3yNbTaThl UCCICIOBAHUN B BUIE
BBIBOJIOB 110 paboTe.

Iloozomoeka Kk KOHmMPOALHBIM padomam

KonTponbHast pabota BeInosnHseTcs B (popMe TUCHMEHHOTO OTBETA Ha BOIPOC 3aJaHUS
nin pemieHust 3agaun. CoaepkaHue MOATOTOBJIEHHOIO CTYJIEHTOM OTBETa Ha MOCTABJICHHBIN
BONPOC JOJDKHO TIOKa3aTh 3HAHHE aBTOPOM Teopuu Borpoca. [Ipaktuueckue 3amgaHus,
BBIHOCHMBIE Ha KOHTPOJBHYIO pabOTy, COCTaBIE€Hbl Ha OCHOBE VYIPaXHEHUH © 3ajad,
BBITIOJIHSIBIITUXCSI B TE€YCHUE ceMecTpa. PEeKOMEHIyeTcsi BEPHYTHCS K DTHM YINPAXKHEHUSIM H
YTOYHUTHh WX BBIMIOJIHEHUE TMPHU TMOATOTOBKE K KOHTpOJbHOU pabore. Crnemyer oOpaTHThH
BHHMaHUE Ha TO, YTO BBIMOJIHSAEMOE 33/laHH€ JTOJKHO ObITh MOJKPEIUIEHO OOBSICHEHHEM TOTO
WIA MHOTO TNpeajaraeMoro pemeHus. [Ipy Haimyuu BOMpOCOB, Mepes] KOHTPOJIBHOUW paboToi
HE00XO0/IMMO MTPOKOHCYIBTHPOBATHCS C MPETIOAABATEIIEM.

Iloozomogka Kk npomexcymounoi ammecmayuu

K npomexyToyHOW arTecTallMM CTYAEHT [JOIYCKAaeTCs IPU YCIOBUHM BBIMOJTHEHUS
y4eOHOro IJIaHa:

e  [IOCEIeHHE JIEKIHH;

®  BBINOJHEHUE U opopMIICHHUE JTAOOPATOPHBIX PabOT;




®  BBHINOJHEHUE UHIUBUYaTbHBIX 33IaHUN JJII CAMOCTOSITEIILHON PaboTHI;

e  OT4€T M 3aIIMTa JJAGOPATOPHBIX 3aHATHI.

Bompocel  uis  MOATOTOBKM K TMPOMEXKYTOYHOM aTTECTAllMU  COCTAaBJISIIOTCS B
COOTBETCTBUH C COACP)KAHUEM JIUCHUILTUHBI «XHUMHUS», UMEIOTCS B pabodell mporpamme H
BBIIAIOTCS CTY/ICHTaM HE MO3JHEe, YeM 3a MecsI] J0 OKOH4YaHusi cemectpa. lIpomexxyTouHas
aTTecranus caa€rcst Mo OwiieTraM, YTBEPXKICHHBIM M TIOJITUCAHHBIM 3aBEIYIOIIUM Kadeapoil.
[Tpu mOAroTOBKE K MPOMEKYTOUHON aTTECTallUU 00513aTeIbHO HE TOJIBKO MOBTOPATH JIEKIIUU, HO
U HU3y4aTb MaTrcpuaa 110 y‘IGGHI/IKaM B COOTBCTCTBHMU C YKa3daHUAIMH, CACITIAHHBIMU
npenogaBarenieM Ha Jekiusax. [lomumo Toro, ciieqyer BHUMATEIbHO U3YYUTh U O(OpMIICHHBIE
naboparopHbeie paboThl. B OCBOCHHMH AUCHMILTUHBI MHBAIHIAMHU M JIMIIAMUA C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbsl  OOJIbIIIOE 3HAYCHHE HMEeT HWHAMBHAyallbHas y4yeOHas pabota
(KOHCYJIBTAIIMN) — JOTIOJIHUTEIHHOE Pa3bsICHEHNE Y4EOHOTO MaTepuraa.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalMM 110 MNOPEAMCTY SABJIAIOTCA BaXXHBIM q)aKTOpOM,
CHOC06CTByIOIIII/IM WHIAWBUAYaIU3alUHU 06yqu1/1$1 N YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS WHBAIUIOM WJIA JIMIOM C OrPaHUYECHHBIMU
BO3MOXHOCTAMHU 3J0POBb.

7. MartepuajibHO-TeXHHYECKOe o0ecnevyeHne Mo JTUCHUTLINHE (MOTYJII0)

[Tepeuens TUIIEH3MOHHOTO
HanmMenoBanune crienimaibHBIX .
S OCHAIEHHOCTH CTIELAIbHBIX TOMEIICHUH MIPOTPaMMHOTO
obecriedeHus

VYueOHble ayAuTOPUH ISt Me6enb: yueOHast MeOelb. Microsoft Office
MIPOBEICHUS 3aHATUI JEKINOHHOTO | TexXHW4YecKue cpesicTBa 00ydeHUs:3KpaH,
THIIA MPOEKTOP, KOMIIBIOTED.
VueGHbie ayIUTOPHH st | MeGenb: yueOHast MeGerb. Microsoft Office
MIPOBECHUS IPYIIIOBBIX u | TexHu4eckue cpelcTBa 00yUSHHUS :DKPaH,
WHIUBHUIYAIBHBIX  KOHCYJbTAIMH, | MIPOEKTOP, KOMIIBIOTED.
TEKYIIEero KOHTPOJIS u
MIPOMEXKYTOYHOM aTTecTalu
VueGHbie ayIUTOPHH st | Yuebusie — maboparopuu, — ocHamenubie | Microsoft Office
IIpoBeJIeHUs TabOpaTOpHBIX PaboT. | 1abOpPaTOPHOHW TOCYNOH, pEaKkTHBAMH U
JlabopaTopus 415C/441C, | npubopamu, TO3BOISTIONIAMH IPOBOIUTH
242C/252C HCCIICIOBAaHUA XUMHUYCCKUMH ¥ (PHU3MKO-

XUMHUYECKIMHU METOJIaMH,

npesHa3HaYeHHbIE JuIst TIPOBEJICHUS

7a00paTOPHOTO TPAKTUKYMA: KOJIOPHMETP

(hoTosnekTpUUeCKUii  KOHIEHTPAIIMOHHBIN

KO®K-2 MII wuiu cnektpodoromerp LEKI

SS1207; pH-merp-uonomep  «Dkcmepr-

001»; Becht TexuHuueckne BJIKT-5009-M,

yaeOHas MeOeb.

Jnig  camocTosTeNnbHOM  pabOThl  OOydaromUXCsl  MPESyCMOTPEHBI  MOMEIICHHUS,
YKOMITIJICKTOBAHHBIC CHCHH&HHSHPOB&HHOﬁ MC6CHLIO, OCHAIICHHBIC KOMHBIOTCpHOﬁ TEeXHHUKOU ¢
BO3MOXHOCTBHO INOAKJIIFOUCHHUS K CECTHU ((I/IHTepHeT)) 1 o0ecrieyeHnueM AO0CTYyIIa B 3JICKTPOHHYIO
I/IH(I)0pMaI_II/IOHHO-06pa3OBaTeJ'ILHy10 Cpeay YHUBCPCUTCTA.

HanmeHoBanue noMenieHui 1jis
CaMOCTOSITENIbHON PaboThI
oOygaromuxcs

OCHaHIeHHOCTI) IMOMEIICHUIH JIIsL HCpC‘lCHL JIMOCH3HMOHHOI'O
CaMOCTOSITEIILHON pa6OTBI O6yanOIIII/IXCH IIPOTrpaMMHOTO obecrneueHus




IlomenieHre 11 CaMOCTOSTENbHOMI
paboTel o0y4aromuxcst (YUTATBHBINA
3an Hay4yHoit OnbImoTexu)

Mebenb: yueOHas MeOeIb.

KommekT crienmanm3upoBaHHORMeOeH:
KOMITBIOTEPHBIE CTOJIBI.

O6opynoBaHHe: KOMITBIOTEPHASITEXHUKA C
MOAKIIIOYEHHEM K NWH()OPMAINOHHO-
KOMMYHHMKalIMOHHOM cetn «MHTepHET» U
JOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMALIMOHHO- 00pa30BaTEIbHYIO CPEIY
00pa3oBaTeNbHOM OpraHu3aluu, Beo-
KaMepbl, KOMMYHHUKallMOHHOE
o0opynoBanue, obecrneunBaloee 10CTyI K
CETU MHTEPHET (MIPOBOAHOECOEIUHEHNE U
0ecrpoBOIHOE COETMHEHHE 110 TEXHOJIOTHH
Wi-Fi).

Microsoft Office

TTomemieHue i1 caMOCTOSITEILHOM
pabots! oOyuaromuxcs (aya.400C)

Mebenb: yaebHas MeOels.

KoMrutekT crennanu3upoBanHoiMeOemu:
KOMITBIOTEPHBIE CTOJIBI.

O0opynoBaHue: KOMITBIOTEPHASITEXHUKA C
MOJKITIOYEHHEM K HHPOPMAIIMOHHO-
KOMMYHHUKAIMOHHOH cetn «HTepHeT» U
JIOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMALMOHHO- 00pa30BaTEIbHYIO CPEIY
o0Opa3oBaTeNbHON Opranu3anuu, Beo-
KaMepbl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, odecrieurnBaIee A0CTYyI K
CeTH MHTEpPHET (MPOBOAHOCCOCIMHEHUE U
0ecrpoOBOHOE COCMHEHHE [0 TEXHOIOTHU
Wi-Fi).

Microsoft Office




