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AHHOTaNUA padoveil NpOrpaMMbl TUCHUILIMHBI

JMucnnmnaa b1.0.32 Anaaurudeckasi XuMusi M (pU3HKO-XUMHYECKHE

METOAbI aHaAJINn3a

MECTO JUCHHUIUIMHBI - 00s13aTeNbHast 4yacTh bioka 1. JlucuumianHel (MO1ysIH)

TpynoemkocTs - 4 3E/ 144 yaca
(dopMa MPOMEKyTOUHOM aTTeCTAIlMN — SK3aMEH

Ilens ocBoeHMs

dbopMupoBaHUE Yy CTYACHTOB MPOQPECCHOHAIBHBIX KOMIIETCHIIMH |

JIACIIATLTUHBI 3HAHUW O METOJaX KAa4eCTBEHHOTO M KOJWYECTBEHHOTO OIpEICIICHHS
OCHOBHBIX XMMHUUYECKHX KOMIIOHEHTOB, BXOJISAIINX B COCTAaB, KaK CaMHUX
00BEKTOB OKPY)KAIOIIEH CpeNbl, TaK U €€ 3arpsi3HUTENCH.

Kommnerenmum, IIK-1 CnocobeH HCIOIL30BaTh 3aKOHBI M METOJLI MATEMAaTHKH,

dhopmupyembie B €CTEeCTBEHHBIX u T'YMaHUTAPHBIX HayK npu pelIeHnn

pe3ynbTaTe npoecCHOHANBHBIX 3a71a4

OCBOCHHUS

JIACITATUTUHBI

3HaHUsA, yMEHUS U
HaBBIKH,
MIOJIy4a€EMBIE B
mpouecce
OCBOCHUS
JUCLIUILINHEI

3HaThb:

- CUCTEMBI U METOJIbl KJIIACCUYECKOW M COBPEMEHHOW aHAITMTUYECKOU
XUMHH;

- OCHOBHBI€ HOPMATHUBHBIE KPUTEPUH KAYECTBA OTJIETbHBIX BAKHEHIITUX
KOMITOHEHTOB OKPYKaIOIIEH CPEIbI;

- OCHOBHBIC JIOCTYITHBIE COBPEMEHHBIC TPHUOOPHI TSI H3MEPEHUS YPOBHSI
3arpsi3HEHUS KOMIIOHEHTOB OKPYKAIOIIEeH Cpebl;

- METO/Ibl, MPUMEHSAIOIIUECS 111 Pa3ACIICHUSI CMECE pa3InyHbIX
COECIUHEHU.

YMmern:

- UCKaTh U aHAJU3UPOBATh HH(POPMAIIUIO, BRIWICHATH TJIaBHOE,
JIOTHYECKHU €€ M3JIaraTh, A€JaTh BHIBOJBI;

- COCTaBJIATH MEPEUEHb TPEOYEMBIX MTOKa3aTEeIeH KaueCcTBa U TUIaH
MPOBEICHMS aHAJIM3a UCCIIEIYeMOTO OOBEKTa,

- IPOBOJMTH DJIEMEHTAPHBIC U3MEPEHUs Ha TPUOOpax, 00pabdaThIBaTh
MOJTyYEHHbIE PE3YJbTAThl, MPOMU3BOJUTH AHATUTUYECKHE PACUETHI;

- OIKCaTh MPOIIeCC UCCIIEOBaHM, 00pabOTaTh MOTYyYECHHbBIE
pE3yNbTaThl U CIAENATh BBIBOJIBI.

Buaanern:

- HaBbIKaMH HAOJIOJCHUS, TPOBEICHHS M ONMCAHUS UCCIICIOBAHUM;

- HaBbIKaMHU [OMCKA B HAYYHO-TEXHUYECKON JIUTEPATYPE METOIUK,
OTIHCHIBAIOLIUX CYITHOCTh aHAIHN3a UCCIEAYEMOTo 00bEKTa;

- 3HAHUSIMHU M YMEHUSAMH I IPOTHO3a BO3MOKHOI'O Pa3BUTHUSA
CUTYaIluH B 00JaCTH 3alIUTHl OKPYKAIOIIEH Cpeibl Ha OCHOBAHUU
JIaHHBIX aHAJIN3a;

- HaBBIKAMH U TTpUE€MaMHU pabOTHI B aHAIMTUYECKOHN J1a00opaToOpuu.

Kpatkas
XapaKTepUCTHUKA
JUCIUTLTAHBI
(oCHOBHBIE OJIOKH
Y TEMBI)

Paznen 1.BBenenue B npeaMeT aHaTUTHYECKON XUMUH
Paznen 2. TeopeTnueckne OCHOBBI AHAIUTUYECKOW XUMHUHU
Pasgen 3. KauecTBeHHBIN aHaIN3

Paznen 4. KonmuecTBEHHBIN aHAIN3

Paznen 5. ®u3uko-xuMHUUECKHE METO b aHATN3a




HEJb OCBOEHUA INCIUIIJIMHBI

Ilenpt0 OCBOCHMS IUCHUIUIMHBI «AHAIMTHUYECKAas XUMHUS W (DU3UKO-XUMHUYECKHE METOIbI
aHaym3a “ sBIseTcs (GopMHUpPOBAHUE Y CTYACHTOB MPO(ECCHOHATBHBIX KOMIICTCHIIUN W 3HAHHUHA O
METOJIaX KaYeCTBEHHOTO U KOJIMYECTBEHHOTO OIPEIENICHNUS OCHOBHBIX XUMHYECKHUX KOMIIOHEHTOB,
BXOJSIIIMX B COCTaB, KAK CAMUX 00OBEKTOB OKPYKAIOIICH CPEJIbl, TaK U €€ 3arpA3HUTEIICH.

1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 1O JUCHUIIJIMHE

B pesynbrare ocBoeHUs1 0OCHOBHOM MpoecCHOHATBHONW 00pa30BaTeIbHOM MPOTrpaMMBbl BBICIIIETO
obpazoBanus (mamee — OIIOII BO) OakanaBpmara mo HampaBieHuio moarotoBku 20.03.01
«TexHochepHast 0e30MacHOCTb», HaIpaBJIEHHOCTh (Tpo¢uib) NoAroToBkM «MHXkeHepHas 3amuTa
OKpYKaroIel cpeapDy 00yJaroIIUiCs JODKEH OBJIAETh CISAYIOIMNMHU Pe3yIbTaTaMHt 110 AUCIUTUINHE
«AHamuTn4deckas XUMHA U q)HSHKO-XHMI/I‘IeCKI/Ie METO/JbI aHAJIU3a».

Tab6muma 1.1. Kapra popmupoBaHusi KOMIIETSHITH 110 JUCITUTUTHHE

Kon Pe3ynbTaTel ocBOCHMS
KOMIIET OIIOII [lepeueHb TIIaHUPYEMBIX PE3YIBTATOB O0YUECHHUS
eHunn | ConepxaHre KOMIETEHIUN M0 JUCIHUIIINHE

IIK-1 CnocobeH uCIoab30BaTh 3aKOHBI 1 METOIbI MAaTEMAaTHKH, €CTECTBCHHBIX U
T'YMaHUTAPHBIX HAYK MPU PEIICHUU TPO(heccHoHaIbHBIX 3a/1a4

[IK-1.1 | ITpumenser 3HaAThL: CUCTEMBI U METOIBI KJIACCUYECKOUN U
(b yHIaMeHTaIbHBIC 3aKOHBI | COBPEMEHHOW aHATMTUYCCKON XMMHUH.
M METOJIbI MATEMATHKH, YMeTh: UCKaTh U aHATTU3UPOBATH HH()OPMAIIHIO,
€CTECTBEHHBIX U OTIHCATh MPOIIECC UCCIICTOBAHUS, MAaTEMATHUCCKU
TI'yMaHUTapHBIX HAYK TIpU 00paboTaTh MOJTyYEHHBIC PE3YJIbTAThI U CACIATh
pelICHUH BBIBO/IBI
npo(ecCHOHABHBIX 3a1a4 | BiiaseTs: HaBBIKAMH HAaOJIIOAEHHUS, IPOBEICHHS 1
oOecreyeHus OIMCAHMS UCCIIENOBAHHUM.

0€30MMacCHOCTH YeJIoBeKa
(Ha mpou3BOJICTBE, B
OKpY’Kalollel cpene).

[IK-1.2 | Omnpenenenue KpuTepueB | 3HaTh: OCHOBHbIE HOPMATHUBHBIE KPUTEPHUU KAYECTBA U
JOCTHKEHHS 1[eJIel OXpaHbl | IOCTYIHBIE COBPEMEHHBIE TPUOOPHI I U3MEPEHUS
OKpY)XalIled Ccpeasl € | YpOBHsI 3arpsi3HEHUS OTEIbHBIX BAKHEHIIIHX

y4eToOM TEXHUYECKUX | KOMIIOHEHTOB OKPY)KAIONICH CPEeIbl.

BO3MOKHOCTEMN YMeTh: COCTaBJIATH MEpeUeHb TPeOYeMBbIX MOKa3areeit

OpraHu3aIuu Ka4yecTBa W IJIaH IPOBE/ICHUS aHAJIM3a UCCIICAYEMOTO
00BEKTA.

Brnanets: HaBbIKaMM MMOKMCKA B HAYYHO-TEXHUYECKON
JUTEPAType METOJUK, ONUCHIBAOIINX CYIIHOCTh
aHaJi3a McciaeyeMoro 0ObeKTa; HaBbIKaMH U
npruemMamu paboThl B aHAJIMTHYECKOH J1abopaTopuu.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

I[I/ICL[I/IHJ'II/IHa «AHamuTHYeCKas XUMUS U (I)I/I3I/II(0-XI/IMI/I‘-ICCKI/IG METOAbI aHAJIM3a » OTHOCHUTCA K
3



oOsi3arenbHOM yacTu bioka 1 «/lucuumiaunsl (Moaymnu)» pabodero yueOHOro mniaHa.

Jlnist OCBOCHUS IaHHOW JUCIHUILTMHBI HE0OXOAUMBI YMEHHUSI, 3HAaHUS U HABBIKU, (popMUpyeMble
MIPEeALIECTBYIOIUMHU JUCHUIUIMHAMU: «O01as 1 HeopraHudeckas XuMusa», «OpraHuyeckas XuMus»,
«Dusnyeckass U KOJUIOMJHASA XUMHUsD», «XUMHUA OKpyXKarwlenh cpenpl», «Meroasl U Cpencrsa
U3MEpEHUs KauecTBa OKpYXKarollel cpesb».

JlucuumiuHa SBJSETCS MPEAIIeCTBYIOIEH W Heo0XoAuMa JUisl  YCIELIHOTO OCBOEHHS
MOCIEAYIOMUX TUCHHUILIHH «Mennko-OnoIorniaecKkue OCHOBBI 0Oe30macHOCTHY, «TOKCHKOJIOTHSY,
«MHxeHepHas 3aluMTa KOMIIOHEHTOB OKpYXKarollew cpeas», «lIpoMblleHHas 3KOJIOTUsS», Ut
IIPOBEJICHUS MIPOU3BOJCTBEHHOM U  MPEATUIUIOMHOM IPAKTUK, MOJArOTOBKU BBIITYCKHOMN
KBaJTM(PUKAIIMOHHON pabOTHI.

JucuuminHa u3ydaercst B 6 ceMecTpe Ha 3 Kypce pu 09HOH opMme 00ydeHUS.

3. OBBEM JIJUCIHUTILJIMHBI U BUJIbl YYEEHOM PABOTHI

OO6mast TpyI0€MKOCTh JUCIUIUIMHBI COCTaBISET 4 3.€., 144 akageMUYecKuX 4Jaca.

Pacripeniennieane oObeMa JWCHMILIAHBI 10 CEMECTpaM WM BHIAM 3aHATHH, a TakKe 4YacoB,
BBIZICJICHHBIX Ha KOHTAKTHYIO paboTy OOyJarommxcsi ¢ MperojaBaTelieM W Ha CaMOCTOSTEIBHYIO
paboTy 0OyJaroIMXcs B COOTBETCTBUU C pad0YHMM y4eOHBIM IIJIAHOM, TIpeICTaBiIeHo B Tabmuiie 3.1

Tabnua 3.1. O6beM TUCIMIUIMHBI IO BUAaM y4eOHOM padoThl (B akajieM.qacax)

TpyaoeMKoOCTb,
aKajJaeM. 4achbl
Bun yueOHOM pabOThI Qunan popva
Cemectp O06beM
Pacnipenen N
EHUE YaCOB 6 KOMTAKTHOH
paboThI
AyIuTOpHasi KOHTaKTHasi pa0doTa (Bcero), B TOM YHCIIE 54 54 54
3aHSATHS JCKIIMOHHOTO M CEMUHAPCKOT'0 THIIOB:
- nexupmu (JI) 18 18 18
- naboparopusie 3ausatus (JI3 ) 18 18 18
- nmpaxktrdeckue 3ausarus ( 113 ) 18 18 18
CamocTosiTeqibHasi padoTa (BCcero), B TOM 4YHCIIE: 63 63
- KOJUTOKBUYM 10 10
- CAMOCTOSITEITLHOE U3YyUCHIE PA3/IelioB,
- PopabOTKa 1 MOBTOPEHHE JICKIIOHHOTO
MaTtepuana, YTeHUe YIeOHUKOB, IOMOTHUTETEHON
JIUTEPATYpbI, paboTa CO CIPaBOYHUKAMH,
O3HAKOMJIEHHE C HOPMATUBHBIMU U METOINIECKUMH 38 38
JIOKYMEHTaMH ),
- OJITOTOBKA K MPAKTUYSCKUM 3aHATHSIM,
- pellieHune 3a/1a4 [0 U3y4aeMbIM pa3/ieliaM;
- TIOITOTOBKA OTYETOB I10 JJA00PAaTOPHBIM paboTamM
- IOJITOTOBKA K 9K3aMeHY 15 15
KonTpoJsn 27 27
Bua npoMe:XKyTOYHOM aTTecTaluu Ok3aMeH | Dk3aMeH 2
Oo611ast TPYI0EMKOCTH 144 144 56
AKaJIEMHYECKHEC YaChI
MU CIUTLTMHBI

4. COAEPKAHUE JUCHUIIVINHBI



ConepxaHue AUCHUIUIMHBI CTPYKTYPUPYETCSI IO TeMaM (pasjesiaM) ¢ yKa3aHHUEM OTBEIEHHOTO
Ha HUX KOJIMYECTBA aKaJEMUYECKUX YaCOB U BUJIOB YUEOHBIX 3aHATHH Uil OUHOU (OPMBI 0OydeHUS .

Tabmuna 4.1 Coneprkanue 3aHATHH JIEKITMOHHOTO THIA (JISKITUH) U1l O9YHON POpPMBI 00yUeHHS

O0ne
Homep paspena HanmeHoBaHME TEMBI JIEKIIMOHHOTO 3aHATHSI, KPATKOE COJIEPIKAHUE ag’ﬂ
qacﬁ
Paznen 1 Tema 1: Tlpenver W 3aJaudl aHAIATHYECKOW XUMHH. Bujpl
Benenue B AQHAJIM30B:  JJIEMEHTHBIM, MOJICKYJSAPHBIM, HOHHBIA, aHAINU3
peaMeT (YHKIMOHAIBHBIX TPYIII, CTPYKTYPHBIHA, KOJWYECTBCHHBIA W T.J. | 2
AHAJIUTUYECKOM DKOJIOT0-aHATMTUYECKAA MOHUTOPUHT KadecTBa  OKpY)KaroIen
XAMHUHU CpeJibl.
Tema 2: XWUMHYECKOE DPABHOBECHE B TOMOTEHHBIX CHCTEMax.
CreneHb W KOHCTaHTA JUCCOIMAIMU. [ MIPOIM3 W aKTUBHAsS 5
Paznen 2 peakuus cpensl. bydepHpie pacTBOpel W WX TNPUMEHEHHE B
TeopeTnueckue AHAIMTHYECKOW MPAKTUKE
OCHOBBI Tema 3. XvMHUYECKOE paBHOBECHE B TETEPOTCHHBIX CHCTEMax.
AHAJIMTHYECKOM PactBopuMocTs U mpou3sBeneHHe pacTBOpUMOCTH. PaBHOBecus B
XUMUH pacTBOpax KOMIUICKCHBIX COCJWHEHUH, XapaKTepUCTUKA WX | 2
yCTOMYUBOCTh. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUA B
XHUMHYECKOM aHaIn3e.
Tema 4: Tunbl aHATUTUYECKUX PEAKIHUI. Y CIIOBUS MPOBEACHUSA
AHAJTUTUYECKUX PEAKIHI; UX YYBCTBUTEIBHOCTb, 5
Crenu(PpUIHOCTh M CEIEeKTUBHOCTh. CHCTEMAaTHYECKU U
Paznen 3 JIpPOOHBIN aHAIH3.
KauecTBeHHEIN Tema 5: Knaccudukamnus KaTHOHOB U aHMOHOB. OOmmas
a”Haims XapaKTEePUCTUKA aHAIMTUYECKUX TPYMIl KATUOHOB U aHAJIU3
cMecH KaTHOHOB. O0masi XxapaKTepUCTHKA aHATTUTHIECKUX 2
rpyII aHUMOHOB M aHAJIM3 CMECU AaHMOHOB. AHaJIU3 HEU3BECTHOTO
BEIECTBA.
Tema 6: CymHOCTb U KJIacCU(PUKAIUSI METOIOB
KOJIMYECTBEHHOT 0 aHalin3a. [ paBUMETpUUECKUN aHAIN3: 2
Paznen 4 00J1aCTh MPUMEHEHUSI, TOYHOCTD ONPEACICHUS.
KosnuectBennsil | Tema 7: TutpuMeTpuyecKuii aHaIu3, CYIIHOCTb U
aHalu3 XapaKTEepUCTUKA €TI0 pa3HOBUJAHOCTEN: KUCIOTHO-OCHOBHOE, 5
OCaJUTENbHOE, OKMCINUTEIEHO-BOCCTAHOBHUTEIBHOE,
KOMITIJIEKCOHOMETPUYECKOE TUTPOBAHHUE.
Tema 8: OcobenHocTH M 00JlacTM TPUMEHEHHUS (PU3UKO-
XUMUYECKUX METOJOB aHanu3a. MaremaTudeckas oOpaboTka
p pe3yJIbTaTOB aHalm3a. DOTOINEKTPOKOTIOPUMETPHUS u 2
aspen 5 crekTpoQoToMeTpusi Kak OJUH M3 BaXHEUMIHUX (U3UKO-
Du3uxo- XUMHYECKHUX METOJIOB aHAIIM3a.
XUMHYECKHE
METO/IEI AHATH3A Tema 9: Knaccudukarus 3MeKTPOXUMHIECKUX METOJIOB
aHaJIM3a U UX XapaKTepPUCTHUKA: MOTEHIIUOMETPHS, 2
KOHAYKTOMETpHUS, aMIIepoOMeTpusi, moasporpadus,
KYJIOHOMETpHS.
HrTOoro | 18




Tabnuua 4.2 JlabopaTopHbie pabOThI Uit OYHON (OPMBI 00yIEHUs

Homep O0neM,
pasnena HanMeHnoBaHue 1a00paToOpHBIX paboT akaj.
qacChbl
JI3 1. JlaGopatopHOe 00OpYyIOBaHWE M TEXHUKA BBIMOJHCHHUS pPaldOT B 2
AHATTUTHYECKOM JTabopaTopuu.
JI3 2. IlpurotoBieHue pacTBOPOB 3aJaHHOM KOHIUEHTPALMHU IS 2
3,4 AHAIIMTUYECKUX LIETEH.
JI3 3. OOmme MeToAsl W oOlepalvy XUMUYECKOrO aHaius3a: OoTOop |
KoHcepBaius npoObl. Ilomydyenune ocaaxoB. duiabTpoBaHuE, NMPOMBIBAHUE, 2
BBICYIIIMBAHUE U MPOKAIMBAHUE OCAJIKOB.
JI3 4. V3zyuenne ApoOHOTO0 M CHCTEMATUYECKOTO aHAJIM3a CMECH aHHMOHOB 2
3 BCEX AaHAJUTHYECKUX IPYyNI. AHAIMTUYECKHE pEaKlIUi KaTHOHOB U aHUOHOB.
JI3 5. Amnanu3 HEU3BECTHOTO BEIlECTBa - TBEPJAOM pacTBOPUMOM 5
HEOPraHW4IeCKO cou (10 WHANBUIYAIbHOMY 33/1aHUIO).
JI3 6. OnpeneneHue KECTKOCTH BOJBI, COJEPKAHUS HOHOB KaJIbIUAd U 2
4 MarHusi METOJI0M KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
JI3 7. Onpenenenue coaepkaHrss OCHOBHOTO BEILIECTBA B PACTBOPE IIEJIOYU
TUTPUMETPUIECKUM METOJIOM. 2
5 JI3 8. IloTeHmuomeTpudeckuii METOJ aHalnu3a OOBEKTOB OKPYXKAIOIICH 5
cpenbl. KHCITIOTHO-OCHOBHOE TUTPOBAHHUE.
5 JI3 9. Onpenenenue conaepaHusi HOHOB HUKENSI B MPUPOJHBIX M CTOYHBIX 5
BOJIaX (hOTOANEKTPOKOJIOPUMETPHUUECKUM METOJIOM.
uroro| 18
Tab6muma 4.3 IIpakTudeckue 3aHsITHS 111 O9YHOU POpMBI 00ydeHUS
Homep O0newm,
pasnena Tema u comepkaHHe NPAKTUYECKOTO 3aHSITHS aKa.
qacChbl
I3 1. Pemenue TUNOBBIX 3amady 1o Teme: «Buapl KOHIEHTpanuid u
MIPUTOTOBJICHUE PACTBOPOB ISl XUMHUYECKOTO aHAIIA3a. 2
113 2. Beruncnenue pH pacTBOPOB CHIIBHBIX U CJIA0BIX KUCIOT U OCHOBAHUH.
Pacuer pH OydepHbIX pacTBOpOB. 2
5 I3 3. BrluucineHue pacTBOPUMOCTH U MPOU3BEACHUS PACTBOPUMOCTHU
MajopacTBOPUMBIX AJIEKTPOJIUTOB B BoJe. OmnpeneneHne HeoOX0uMOM 10351 2
PEaKTUBOB JIs1 APOOHOTO OCAXKACHUS IPUMECEH U3 PACTBOPOB.
I3 4. M3yueHue cucTeMaTUYECKOTO aHAIM3a CMECH KaTHOHOB MEPBOM —
TpeThel aHanuTUUecKux rpynn. CocTaBICHUE CXEM pPA3LCIICHUS U aHalIu3a 2
cMecel KaTHOHOB.
I13 5. V3ydyeHne OCHOBHBIX HOPMHUPYEMBIX IOKa3aTeNIel KauecTBa MUThEBOU
3 BOJibl. I1leCTUKOMIIOHEHTHBIN aHaIu3 IPUPOAHBIX U CTOYHBIX BOJ. [IpoBepka 2
MIPAaBUJILHOCTH BBINIOJIHEHUS aHAIIN3A.
I13 6. I'paBumeTpryeckuil ananu3. TeXHUKa BBINIOIHEHNS U PACUETHI
13 7. Tutpumerpus. Pacdyersl B 00bEMHOM THUTPUMETPUUYECKOM aHAJIM3E. 2
4 Pemenue 3agau.
I3 8. CymHocTh W MeTOIBI XpOMATOTpa(UUECKOro aHajaM3a: Tra3oBasd, 2
KanmUsIpHast, JKUJIKOCTHas, OyMakKHass W TOHKOCIOWHAs, HOHOOOMEHHas 5

Xpomarorpaduu.




113 9. KosmokBuyMm o remam jekmuii 8 — 10 u JI3 9 -10 2
Hroro| 18

Tabnuna 4.4 CamocTositenpHas paboTa CTyAEHTa Uil OYHOU (hOpMbI 00yUeHHUs

Howme .
pa3nlea Bup camocrosarenbHOM Ha3zBanue Oa?(T;;M,
a00TBI CTYIEHTA (conepxanue paboThI) :
(Temsl) p YA qachl
5(8-10 Bormpock! k Kit o reme «®wusuko-
( ) Komnoxsuym P 10

XUMUYECKHAE METOIbI AaHAIIN32)
OcMBICIEHHUE U 3aKpEIIEHNE
1-5 TEOPETUYECKOTO MaTepHraia B
IToaroroBka K JEKIUAM 8
COOTBETCTBHUU C COJIEP)KAaHUEM
JIEKIIMOHHBIX 3aHITHU

3-5 [Toaroroska K | OdopmieHre KOHCIIEKTOB U OTYETOB 10 10
71a00paToOpHBIM paboTaM 71a00paTOPHBIM paboTam

2-4 IToaroroska K N3ydyeHue JeKIMOHHOTO MaTepHaa,
MPaKTUYECKUM MaTepuasa NpakTUYeCKUX 3aHATHI, paboTa
3aHATHUSM, CO CIIPaBOYHBIMHU MaTEpHAJIaMH, 15
CaMOCTOSITENIbHOE BBITIOJTHEHHE IOMAIITHET0 3aaHUs
pelieHue 3aaau

1-5 ITogroroBka k cmave | [loBTOpeHUME U 3aKperieHHE U3YICHHOTO 15
HK3aMEeHa MaTepuasa

HTOIo| 63

5. OHEHOYHBIE CPEJACTBA JJIs1 IPOBEJIEHUA
TEKYIIEI'O KOHTPOJISA U ITPOMEXYTOYHOU ATTECTAIIMA
OBYYAIOIIHNXCH ITO JUCHHUIIJIMHE

5.1. Buabl 1 popMbI KOHTPOJISI IO JUCHUTIJIMHE

KoHTposib ypOBHSI YCBOEHHBIX 3HAHHUN, OCBOCHHBIX YMEHHUH M INPHOOPETEHHBIX HABBIKOB
(B1azieHnit) OCYILECTBIIICTCSI B paMKaX TEKYILEro M MPOMEXYTOYHOTO KOHTPOJISL B COOTBETCTBUHU C
[TonoxeHreM o TEKyI1eM KOHTPOJIE U TPOMEKYTOuHOM aTTecTanuu odyqaronuxcs B KIACY.

Texymuil KOHTPOJb OCBOEHHS KOMIIETEHUUH IO AMCLUILIMHE IMPOBOIUTCS IPU H3YYEHHH
TEOPETUYECKOTO0 MaTepUala, BHINIOJHEHUM 3aJaHUKM M PELICHHE 3aJad Ha IMPAKTUYECKUX 3aHATHUSAX,
c/laye OTYETOB IO JIAOOpaTOpHBIM paboTaM, cjaue KOJUIOKBHYMa, CAMOCTOSTEILHOTO PEeIIeHuUs 3a/1ay.
TexyimeMy KOHTPOJIIO MOMJSKUT TMOCEIAEMOCTh CTYJACHTaMM ayIUTOPHBIX 3aHATUH, paboTa Ha
3aHATHSX U IOMAIHEE PELIEHUE 3a/1a4.

HToroBoil oueHKoH pe3ynbTaToB OOY4eHHs MO AUCHUIUIMHE «AHaIUTHYeCKas XUMHS U
(U3UKO-XUMHUECKUE METOJIbl aHAJIN3a» SIBJIAETCS MPOMEXKYTOUHas aTrTecTauus B (opMme K3aMeHa,
MIPOBOJIUMAs] C YIETOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJIs B 6 cemecTpe (ouHast popma 0O0ydeHus).

Tabnuua 5.1. TTacnopT oHza OLIEHOYHBIX CPEACTB MO JUCHUILIINHE
‘ Ne ‘ KoHTponupyemsl ‘ Ko xoHTpOosmpyemoii | O1neHoYHBIE CPEeICTBA ‘




1/ € pas3zensl KOMIIETECHIIUU HaumenoBanue KosmmuecTBo 3aannii uinm
I (Temsl) (nn ee yacTh) OLIEHOYHOI'O BAPUAHTOB
JICLUIUINHEI cpencrBa*
1 | Pazmen5(8-9); IK-1.1, Kn 28 BompocoB 1o 3 Bompoca B
JI3 8,9; 113 8 IIK-1.2 ouiere
(10 6unieroB)
Bce paznenbl TIK-1.1, DK3amMeH 22 ouneramo 2 TBu 1113
JTUCHUIIINHBI T1IK-1.2 niu I1B B xaxxmoMm
(43 TB u 22 [13 u I11B)

* [Ipumeuanue: Ki — komtoksuym, TB —reopetnueckuii Bomnpoc, [1B — npaktuueckuii Bonpoc, 113
— IIPAKTHYECKOE 3aJaHHE

5.2. Tunosble 3aIaHUsI U MATEPHAJIBI A OLEHKH
c¢opMHUPOBAHHOCTH KOMIIETEHIUI B Ipouecce 0CBOCHUs AMCHUIIHHBI

5.2.1. OueHouHbIe CPEACTBA I MPOBEACHUS TEKYIIEH aTTeCTalli

Bonpocsl k Ko110KBIYMY 10 Temam Jekuuii 8 — 9, JI3 9 — 10, I13 8
(pa3nea 5 «PU3UKO-XUMHUYECKHE METOIbl AaHAJIU3A)
Kaxkune MeTopr aHanmm3a Ha3bIBAIOTCS (PU3NKO-XUMUYECKUMHU ?
[lepeunciure BaxkHEHIIIHE ONTHYECKAE METOBI (PU3UKO-XUMUYECKOTO aHATN3a.
3. TlpuBemuTe OCHOBHOM 3aKOH CBEeTOpaccenBaHus (ypaBHeHHE Penest) u oxapakrepusyiTe
BEJIMYMHBI, BXOJAIIUE B 3TO YpaBHEHHUE.
[IpakTnueckoe npuMeHenne 3akoHa byrepa-Jlam6epra-bepa, ero cymHocTb.
B uem cymHOCTh U 0TJIHYKE KOJIOPUMETPUUECKOT0, OTOMETPUIYECKOTO U
CHEKTPO()OTOMETPHUUECKOTO METOIOB aHau3a’?

N

o s

IIpumep 3a1aHusi K KOJJIOKBHYMY
3aganue Nel

1. Kak OynyT BBITISIETH KPUBBIE TUTPOBAHMS pacTBOPOB, coaepxkanux: a) K2COzu KHCOg; 6)
K2CO3 u NaOH. MosxHO 111 onIpeiesuTh CoAepyKaHne HOHOB S04+ MOTEHIIMOMETPUYECKUM METOJ0M
Y YTO ISl ATOTO HY)KHO?

2. Kak mnocTpouTh KaauOpOBOYHYIO KpPUBYIO JJsi CHEKTPOPOTOMETPUUECKHX OIpPEaeIeHU?
[IpuBeanTe 3aBUCUMOCTH ONTUYECKON MIIOTHOCTHU OT JUIMHBI BOJHBI.

3. B uem cytb HoHOOOMEHHOM xpomaTorpaduu? Ee npuMenenue aj1s aHanusa.

5.2.2.01ieHoYHbBIE CpEACTBA ISl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlluu

OK3aMeH M0 AWUCUMIUIMHE TMPOBOAUTCS MO SK3aMEHAIlMOHHBIM OWJeTaM, COJIep)KaluuM 2
TEOPETHUYECKUX BOINpoca M | MpakTHUECKOe 3aJaHue WM 337ady, HEOOXOOUMbIE Uil KOHTPOJIS
YMEHUS pelIaTh aHATUTUYECKHUE 3a]1auu.

Ilepeyenb BOPOCOB K IK3aMeHY
[IpenmeT u OCHOBHBIE 33JJaUl AHATUTUYECKON XUMHUH
DKO0JIOT0-aHAIUTUYECKUN KOHTPOJIb KauyecTBa 0OBbEKTOB OKpYXKaroleil cpeibl
3aKoH AeUCTBUS Macc. XMMHUECKOE PaBHOBECHE
CreneHpb U KOHCTaHTA HIEKTPOJIUTHYECKOMN UCCOIMALIUT
BydepHbie pacTBOpHI, MX MPUMEHEHUE B aHanu3e, pacueT pH OydepHbIXx pacTBOpoB
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IIpumep Omiiera Kk IK3aMeHy

KA3AHCKUU IT'OCYJAPCTBEHHbBIN APXUTEKTYPHO-CTPOUTEJIbHBIN

YHUBEPCUTET

Kadenpa Xumun u HHXEHEPHOH SKOJIOTUU B CTPOUTEIHCTBE
CreunanbHocTh: MHXeHepHas 3alUTa OKpYKarollel cpeibl

I[I/ICIII/IHJII/IHaI Ananuthyeckass XUuMus U (1)I/IBI/IKO-XI/IMI/I‘~I€CKI/IG MCTOJbI aHaI1u3a

DK3aMeHalnOHHbIN Omiet Ne 1

VYcnoBust 00pa3oBaHus M paCTBOPEHUS OCAIKOB. BimsiHue pa3inuyHbIX (JaKTOPOB, BIUSIOIINX

1.

Ha PacTBOPHMOCTb OCAJIKOB.
2. MeTtoapl MOJIEKYIISIPHOTO a0COPOIIMOHHOTO aHAIH3A.
3.

Benymmit npenogasarens goueHT kag. XMIC

3ag. kad. X1IC, npodeccop

IIpenoXkuTe ONTUMANTBHEIH CII0co6 pasjenenus cMecH KatroHos: HQp?t, CaZt, Sr2*.,

Cynnykosa E.H.
Crporanos B.®.

Tabnuia 5.2 Tunossle 3aaHus ISl TPOBEICHUS MPOMEKYTOYHOM aTTECTAIlUU M0 AUCITUTUINHE

Kontponmupyemsie pesynpTaThl  0ocBOeHUs | DOpMyIHpPOBKA THUIIOBOTO KOHTPOJBHOTO 3a/IaHUs

KOMIIETSHITNH (MJIA €€ YacTH) WM WHOTO Marepuaja, HeoOXOIUMOTO JJisi OIEHKH
3HaHWM, YyMEHMH, HaBBIKOB M (WJIK) OINbITA
JeSITEIbHOCTH

Kon u HanMeHoBaHME KOMITETEHIIUU

[IK-1.1 Tlpumensier ¢pyHIaMeHTaIbHbBIE 3aKOHBI U METOAbl MATEMATUKH, €CTECTBCHHBIX U

T'YMaHUTAPHBIX HAYK TPU pEIIeHUH MpodhecCHOHATBHBIX 3a/1a4 oOecreueHns 0€301MacHOCTH

yeJoBeKa (Ha IPOM3BOJICTBE, B OKPY)KAIOIICH cpenie).

3HaTh: CUCTEMBI U METOJbI Kiaccuueckod u | OOme  NpUHUOUOBL  KAauyeCTBEHHOTO  aHaju3a

COBPEMEHHOM aHATUTUYECKON XUMUU. KaTHOHOB W  aHHUOHOB. (CucremMaTHueckuid H
JTPOOHBIN aHAJIH3.

YMeTs: UcKaTh W aHanu3upoBath | 1. Tutpumerpuueckuii aHalus. Merto bl

uHdopmanuio, OnHcaTh MPOLIECC | TUTPOBAHMUSL. Pacuetst U TEeXHUKA

HCCICO0OBAaHHUA, MAaTCMAaTHYCCKU 06pa60TaTB
ITOJIYYCHHBIC PE3YJIbTATHI U CACIIATH BHIBOIbI

TUTPUMETPHUICCKOT'O aHaIU3a.

Bnaners: HaBBIKAMH HaOJIIOIEHUS,
MIPOBEACHUS U OMKMCAHUS MCCIICIOBAHNM.

Ycnosus 06pa3013aH1/151 Hh pacTBOPCHUA OCAIKOB.
Bnusaue Ppa3INIHbIX (baKTOpOB, BIIMAOIIHMX Ha
paCcTBOPHUMOCTDL OCAAKOB.

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIMH

[IK-1.2 Omnpenenenne KpUTEpUEB IOCTMKEHUS LIeJEH OXpaHbl OKPYKAOLIEH Cpeabl C y4yeToM

TEXHUYECKHUX BO3MOKHOCTEM OpraHu3anuu

3HaTh: OCHOBHBIE HOPMATUBHBIE KPUTEPUU
KauecTBa U  JIOCTYIIHBIE  COBPEMEHHBIE
npubOopHI Ui U3MEpEHUs YPOBHS
3arpsi3HEHUs OTJENBHBIX BaXXHEHUIINX
KOMITIOHEHTOB OKPY>KAIOIEH CPEJBI.

1.Okon0ro-aHaIMTHUECKU ~ KOHTPOJIb
00BEKTOB OKpYXKAroIel Cpe/ibl.
2.XapakTepucTuka U YCTPOHCTBO CTEKISHHBIX
3JIEKTPOJOB.

KadueCTBa

VYMeTb: COCTaBIATh nepCUCHb Tpe6yeMLIX
MmoKasaTellell KadyecTBa M IUIaH IMPOBCACHU A
AHaJIM3a UCCIICAYCMOTI'O 0o0beKTAa.

IInan anHanM3a HEU3BECTHOIO HCOPraHU4YCCKOro
BCIICCTBA.

Bnagers: HaBblIKaMHM TIIOMCKa B HAY4YHO-
TEXHUYECKOMN JINTCPATYpC MCTOOUK,

1.00mas xapakTepuCTHKa aHATUTUYECKUX TPYIIM
KAaTUOHOB M AaHaJIU3 CMeCH KaTuoHoB | 11
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KonTposmmpyembie  pe3ynpTarel  0CBOCHUS | POpMYIMPOBKAa THUIOBOTO KOHTPOJBHOTO 3a/IaHHS

KOMIETEHIIMH (WA €€ YaCcTH) WIM MHOTO Marepualia, He0OXOAUMOTO ISl OLIEHKU
3HAaHUW, YMEHUHN, HaABBIKOB H (WIM) OIbITa
JIESTETLHOCTH

OTIUCHIBAIOIITUX CYIITHOCTb aHaIM3a | aHAJTUTUYECKUX TPYIIIL.

uccieayemMoro  o0Obekra; HaBelkamu U | 2. OtOop mpoObl, ocaxaeHue. DUIBTpPOBAHHE.
npuemMamMu  paboTbl B aHanuTuyeckod | [[pombiBaHMe, BBICYIIMBAHHE M IPOKAJIMBaHUE

nabopaTropum. 0CaJIKOB

Bnaners: HaBbIKaMu U npuemMaMu padoTel B | OTO0p  mpoObl,  ocaxiaeHue.  DuiIbTpoBaHUE.

aHAJIMTUYECKOU J1ab0paToOpUH. [IpomMpiBaHME, BBICYIIMBAaHME W  IPOKAIMBAHUE
0CaJIKOB.

5.3. Kputepuu onieHnBaHus YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHIHIA

OneHka pe3yapTaTOB OOYYEeHHS TIO AUCIUIUIMHE <AHATUTHYECKas XUMUA H  (PU3UKO-
XHMHYECKAE METOJbl aHaim3a» B (opMe YpoBHS CHOPMHUPOBAHHOCTH KOMITIOHCHTOB 3HATh, YMETh,
BIIQJICTh 3aSBJIICHHBIX JAHCIHILIMHAPHBIX KOMIETCHIIMHA TIPOBOJUTCA TO 4-X OaJTbHOW TIIKaJe
OIICHUBAHMSI ITyTEM BEIOOPOYHOTO KOHTPOJISI BO BpEMsI IK3aMEHa.

I[Ipn orenke ypoBHS CHOPMHUPOBAHHOCTH JUCHUIUIMHAPHBIX KOMIICTCHIIMH B  paMKax
BBIOOPOYHOTO KOHTPOJS TIPH DK3aMEHE CYUTACTCSA, YTO TIOJIydeHHAas OIICHKa 3a KOMIIOHEHT
MpoBepsieMol B Owiere AUCHUIUIMHAPHOW KOMIETEHIIMU 0000ImaeTcss Ha COOTBETCTBYIOIIHMI
KOMIIOHEHT BCEX AMCITUIUITMHAPHBIX KOMIIETEHIINH, (POPMHUPYEMBIX B paMKaX JaHHOUW JUCIIUTUIMHEI.

Taomuia 5.3. IlIkana oeHUBaHMS dK3aMeHa

OIIEHKa YpoBeHb OCBOECHUS Kpurtepuu onenuBanus
KOMIETEHITUM
«OTIINIHO» BBICOKMH ypoBeHb | OOydJaroniuics okKasaj BCECTOPOHHUE,

CHUCTEMaTU3UpPOBaHHbIE, TJIyOOKHE 3HAHUS IMPOrPaMMBI
JUCUUIITIMHBI, YMEHHE YBEPECHHO IPUMEHATH HX Ha
[IPaKTUKE IIPYU PELIEHUU KOHKPETHBIX aHAIIMTUYECKUX 3a/1aY,
CBOOOJIHO MCIIOJIB30BaTh CIIPABOYHYIO JIUTEPATypy, YMEHUE
Iymath, jAenaTb OOOCHOBaHHbBIC BBIBOJbI U3 PE3YJIbTaTOB
pacyeToB WM SKCIIEPUMEHTOB, IIPEJIaraTb CBOU PELICHHUS.
«XOpOIIO» THOBBIIIEHHBII OOyuwaromuiicss 1oKa3ajl IPOYHBbIE 3HAaHUA OCHOBHBIX
YPOBCHb pa3aenos IPpOrpaMMbI JOUACIIUILIUHEI, YMEHUE
CaMOCTOSITEJIBHO ~ PEIIAaThb  KOHKPETHBIE  IIPAKTUYECKUE
3a/a4d, HO JOIIYCKAIOIIEMy HEKPUTHYHBIE HETOYHOCTH B
OTBETE U PELICHUHU 3a/a4.
«YIIOBJIIETBOp | MOPOroOBbIA ypoBeHb | OOydaroluiics mMoka3al (parMeHTapHbIH, pa3pO3HEHHBIH
HUTSIBHO XapakTep 3HaHWH, HEJAOCTATOYHO TOYHBIE (OPMYITUPOBKU
0a30BbIX MIOHSATHH, Hapylarmun JIOTUYECKYIO
[IOCJIEIOBATEIILHOCTE B M3JIOKEHUM  MIPOTPaMMHOIO
Marepuana, IpU OTOM BIAACIOINIUN 3HAHUAMU OCHOBHBIX
pa3zienoB AUCHUILINHBI, HEOOXOAUMBIMU /IS JajdbHEHUIIero
oOyyeHus. MoKeT ¢ TOMOIIbIO MPENnoaaBaTeis MOIYYUTh
IIPaBUJILHOE PELICHUE KOHKPETHOU IPAKTUUECKOU 3a1a4n U3
YuciIa NPedyCMOTPEHHBIX padoueil mporpamMmoi, 3HaKOM ¢
PEKOMEHIOBAHHOMN CITPAaBOYHOM JIUTEPATYPOU
«HEYJIOBJIETB MUHHUMAJIbHBIH IIpu otBere oOyd4aromerocs BBIIBWIIMCH CYLIECTBEHHBIE
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OpPUTCIIbHO»

YpOBEHb HE
JOCTUTHYT

npoOenbl B 3HAHUSAX  OONbIIEd YacTH  OCHOBHOTO
COJICpPKaHUS TUCHUIUIMHEI, JOMYCKAIOTCS TPYyOble OMIMOKH B
(GOpMYITUPOBKE OCHOBHBIX MOHSTHHA, PEMICHUH THUITOBBIX

NPaKTUYECKUX  3a/ad (Heymenue c IIOMOUIBIO
npernoiaBaTens MOJTYYUTh MPaBUIILHOE pelieHue
KOHKPETHOU MIPAKTHUYECKOU 3a7a4u u3 qucia
NPEIYyCMOTPEHHBIX ~ pabodeld  mporpaMmoil  ydeOHOM
JUCITUTIITUHBI)

6. IEPEUEHb OCHOBHOM " JONNOJIHUTEJIBbHON YYEFHOM
JIUTEPATYPBI, HEOBXOJIUMOMH JIJISI OCBOEHUS JUCIUIIJIUHBI

6.1. OcHoBHas JguTepatypa (y4eOHMKH H Y4eOHbIe TOCOOMS)
Tabmuma 6.1. [TlepeyeHs 0OCHOBHO# y4eOHOM TUTEPATypHI

Ne Kon-Bo 3k3. B
/1 HawnmenoBanme oubmmoreke +
Ha Kadeape
Xaxanwna T.U., Hukutuna H.I'. Aranutnyeckas xumus.: yae0. moc.. uzj. 2, 2 5K
1 niepep. u gon. — M.: U3n.FOpaiit; Beicmt. o6p. 2010. — 278 c.
Kenuna H.1O., bespyuko H.B. AnanuTtndeckas xumusi B TabIUIaX U CXEMax.- 1 9K3.
2 | PocroB H/J]: ®enukc, 2008.- 374 c. (1a xKadempe)
Menvuenko ['.I. Anamutrhueckas XuMHS U (QU3HUKO-XUMHUYECKHUE METOIbI
3 aHanuza. KonnvecTBEHHBIM XMUMUYECKUH aHainu3 [DJIEKTpOHHBIN pecype]
yuebnoe mocobue / [.I. Menpuenko, H.B. IOnnumkoBa. — DnexTpoH. 9BbC
TEeKCTOBBIE aHHble. — KeMepoBo: KeMepoBCKUII TEXHOJIOTMYECKUIT HHCTUTYT IPRbooks
numeBor npombinuieHHocTH, 2005, — 104 ¢. — 5-89289-343-X. — Pexum
noctyna: http://www.iprbookshop.ru/14351.html
6.2. JlonoJiHATEILHASI JIATEpaTypa
Tab6numa 6.2. [lepeyeHb JOMOTHUTEIIBHON JTUTEPATYPHI
Ne Kon-Bo 3k3. B
/I HanmenoBanue oubnmmoTeke +
Ha Kadeape
1 MaxknakoB JI.M. dusnueckue MeTOAbI HCCIIENOBAHUS BeEIIECTBA. Yued. moc. 47 s
Kazanp, KI'ACY, 2013. — 62 c. '
UYupker [1.9. PactBopsl anekrponutoB. Yueb.nmoc. CII6 ['opHblil yHHUBEpCUTET, 1 5x3
2 CII6 2006, - 69 c. '
3 Cusosa JI.C. AHanurnueckas XUMUSL. TurpumeTpudecKkuit u
rPaBUMETPUYECKUN METOJbl aHainu3a [DIEeKTPOHHBIM pecypc| ydeOHOe
noco6ue / JI.C. CuzoBa, B.II. ['ycbkoBa. — DE€KTpOH. TEKCTOBbIE JJaHHBIE. — 9BbC
Kemepogo: KemepoBckuii TEXHOJIOTHYECKHUI UHCTUTYT MUILEBOU IPRbooks
npomsiiuieHHocTH, 2006. — 132 ¢. — 5-89289-113-5. — Pexum pocryma:
http://www.iprbookshop.ru/14355.html

6.3. MeTronnueckne pa3padoTky M0 TUCHHUIINHE
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1. KauecTBeHHBII XMMHUYECKHIA aHATN3 HEOPTaHUYECKUX BelecTB. MY k JabopaTopHbIM paboTam
no ananutuaeckoit xumuu./Coct. Komnera H.H. Kazans. KIACY. 2015.- 27 c.

2. Xpowmarorpaduueckuit ananus. MY k nmaboparopuasiM padoram. / Coct. Komnesa H.H., Ka3ans,
KT'ACY, 2017. -27c.

3. KomuuectBennsrit ananus. Turpumerpudeckuii ananu3. MY k nadoparopasim padoram. / Cocr.
Komnesa H.H., Kazaus. KITACY. 2011.- 10 c.

4. JKectkocTb Bobl. MeToibl onipesieneHus U yMardeHusi. MY K BBIIOJHEHUIO JJAOOPATOPHBIX
pabort. / Coct. Cynnykoa E.H., Kazans. KITACY, 2007. — 10 c.

5. Ipurorosnenue pactBopoB. MY k nmabopatopusim padotam. / Coct. Edpumosa B.A., Kazans.
KT'ACY. 2004.- 14c.

6. OsumnanamkoB B.B., Jlantepa JI.U., CmupHOoBa M.B. @0TO311€KTPOKOTIOPUMETPUICCKOE
OTIpeJieNieHue CoJepKaHusl HOHOB kese3a B Bojie. Kazanb. KITACY. 2004. — 7 c.

7. Komunesa H.H., Jlantesa JI.U. [loTenuuromeTpus n noTeHmomMeTpuieckoe Tutposanue. Kasans,
KT'ACY, 2008.- 24 c.

8. KucnotHo-ocHOBHOE M KapOOHATHO-KAJIBIIMEBOE pABHOBECHS B MPHUPOIHBIX Bojmax. MY k
nabopatopubiM padotam / Coct. E.H. Cynnykosa. — Kazaus: U3n. KITACY, 2013. — 20 c.

9. OObBeMHBIN «IIECTUKOMIIOHEHTHBIN) aHaJIH3 MPUPOTHBIX BOJI. MY K MPaKTHYECKUM 3aHATHUSAM U
nabopaTopHbIM paboTaM MO AUCHUIUIMHE «AHaIUTUYEecKas XUMHUS M (PU3MKO-XUMHUYECKHE
metoanl aHanu3a» /Coct. Cynnykosa E.H. — Kazans: U3n. KI'TACY, 2020. — 23 c.

9. I'mapoxuMHueckre MoKa3aTelld COCTOSIHUS okpykaromed cpeabl: Crpas. matepuans! /Ilon pen.

T.B. T'yceBoit. — M.: DOPYM: UHO®PA-M, 2011. — 192 c. — (Bsiciiee oOpa3oBaHue).

10. COopHHK 3ama4 Ui CaMOCTOSITEIEHOTO PEHICHHS MO0 XUMHUYECKOMY H TEXHOJIOTHYECKOMY

ananmu3y Boabl. Coct. CynaykoBa E.H. — Kazanbs: KITACA, 2002.- 20 c. (pyk.)

11. CynnykoBa E.H. Xumust Boasl u MuUKpoOHoorus: YueOHO-MeToaudeckoe mocooue. KazaHs:

KT'ACY, 2015. - 100 c.

12. Caenko O.E.Xumus maisg HEXUMHYECKHX CHEIUATBHOCTEH: mpakTukyM, PoctoB H/Il: deHukc,

2015. - 285 c.

13. T'onws6paiix 3.E., MacnoB E.M. COopHHMK 3amady W ynpaXHEHWW MO XUMHH. Y4eO.moc. s
crynentoB. —M.: ACT: Actpenb, 2007. — 383 c.

14. CoopHuk 3amau 1o koiaumvyecTtBeHHOMY aHanmuzy. Ilox pex. I'.JI. CrapoOnuna. Munck, U3a-Bo
BI'Y, 1973. — 168c.

6.4. HopmaTuBHasi JOKYMeHTALUSA
CanlluH 2.1.4.1074-01. IluteeBas Bonma. I'urumeHuueckue TpeOOBaHUS K KadeCTBY BOJbI
LIEHTPAJIM30BaHHBIX CHCTEM IHMTHEBOTO BOJOCHAOKeHHSA. KoHTpoas kadecTBa. (CaHHMTapHO-
AMUJEMHUOJIOTHYCCKUE MpaBwia U HopMmaTuBbl. — M.: denepanbHbiii 11eHTp ['occaHsnmumHag30pa
Munznpasa Poccuu, 2002. — 103 ¢

7. AHOOPMALIMOHHOE OBECIIEYEHUE JUCIUIIINHBI

7.1. llepeuennb pecypcoB UHTepHeT, HEOOXOAMMBIX /IVISI OCBOCHUS AHCHHMILINHBI
1. ®enepanbHas yHUBEPCUTETCKast KOMIIbIOTepHast ceTh Poccuu http://www.runnet.ru/
2. EnuHoe OKHO J0CTyIa K 00pa3oBarelibHbIM pecypcam http://window.edu.ru/
3. Crpanuna kadeapel «XUMUU U HHKEHEPHOM 9KOJIOTHUH B CTpouTenbcTBe» Ha caiite KI'ACY.
http://www.kgasu.ru/universitet/structure/instituty/isties/khies/

7.2. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTMH, HCIIO0JIb3yEeMBbIX IIPH OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO MpoIecca Mo JMCHUIINHE
1. Hcnonb3oBaHue 3JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIbHON Cpeibl YHUBEPCUTETA
2. IlpumeHeHue cpeaCTB MyJIbTHUMEMA IIPU MIPOBEACHUH JIEKLUI U IPAKTUYECKUX 3aHATUI
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http://www.runnet.ru/
http://window.edu.ru/

3. Opranusanus B3aUMOICUCTBUS CO CTYICHTAMH C IIOMOIIBIO AIEKTPOHHON IMOYTHI

7.3. llepeyeHb NPOrpaMMHOro odecrevyeHus, MCIoJab3yeMoro
NPH OCYLIECTBJICHUH 00pa30BaTeILHOI0 Ipouecca

[Ipu ocBOCHUM TUCIUTUIMHBI HCIIOJIB3YETCS JIMIIEH3HOHHOE U OTKPBITOE IPOTPAMMHOE
obecrieueHne

1. TekcroBelii penakrop Microsoft Word;

2. anekTpoHHbIe TabmuIel Microsoft Excel;

3. mpe3eHTanuoHHbBINH penakTop Microsoft Power Point.

4. 3NIEKTPOHHBIN pecypc ISl IPOBEICHUS KOHCYIbTAIUH.
«Hcnonvzosanue cneyuanbHo20 NPOSPAMMHO20 0bechedeHUs: He NPedyCMOmpPeHo»

7.4. Ilepevyenb MH(POPMAIMOHHO-CIPABOYHBIX CHCTEM H NP0 ECCHOHAIBHBIX 023 JTaHHBIX
B xome peanmsamum 1enedl W 3agad  JTUCHUIDIMHBL OOyYalomIpecs MOTYT HCIIOJIb30BaTh
BO3MOYKHOCTH HH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM M MPO(PECCHOHATBHBIX 0a3 TaHHBIX.
1. http://pravo.gov.ru — OdunmanbHbIii HHTEPHET-MOPTAI IPABOBOM MH(OPMAITUH
U T.J.

8. METOINYECKUE YKA3AHUSA JJISA OBYYAIOIIIUXCA
IO OCBOEHHMIO JTUCHUITIMHbI

JuctunnuHa « AHATUTHYECKast XUMHUSI M PU3HKO-XUMHYECKUE METO/IbI aHAIM3a» U3y4aeTcs B
TeueHne OJHOro cemecTpa. [Ipu rraHupoBaHUM U OpraHu3aIui BPeMEHU, HE00X0IMMOTO Ha U3YYCHHUE
00yJaroIMMCs TUCITUTIITUHBI, HEOOXOMMO MPUIEPKUBATHCS CIEAYIOINX PEKOMEH AT :

Tab6muma 8.1. Pekomengauum o opraHu3aiiy caMoCTOATEIIbHON pabOThI CTyICHTA

Bun yueOHBIX Opraam3aius AeITeIbHOCTH CTYICHTa
3aHATUN
3anaTus Hanucanne koHCIeKTa JEKIUi: KpaTKO, CXeMaTUYHO, MTOCIEA0BATEIbHO

JIEKIMOHHOTO | (PUKCUPOBATH OCHOBHBIE MOJIOKEHHUSI, BBIBOIbI, (DOPMYIUPOBKHU, CXEMBbI, PUCYHKH,
tumna (Jiekuuu) | Tabauibl, 000OUIEHHS; TOMEYaTh BaKHBIE MBICIIH, BHIJICNIATH KIIFOUEBBIE CIOBA,
TepMuHBL. [IpoBepka TepMUHOB, MOHATHIA C TOMOIIBIO SHIUKIIOTIEINH, CIIOBapEH,
CIPaBOYHHUKOB C BBHIITUCHIBAHUEM TOJIKOBAaHUH B TeTpaab. O003HAUUTH BOIPOCHI,
TEPMHHBI, MaT€pPHaJl, KOTOPbIN BBI3BIBAECT TPYAHOCTH, IOMETUTH U MOMBITATHCS
HaAlTH OTBET B peKOMeHayeMoil muteparype. Eciau camocTosTensHO He yaaercs
pa3obpaThcs B MaTepuaie, Heo0xoauMo chopMyIUpOBaTh BOMIPOC U 334aTh
IpernoaBaTelto Ha KOHCYIbTAIUY, Ha MPAKTUYECKOM 3aHSITHH.

HpaKTI/I‘IeCKI/Ie Ha 3apatum BHUMAaTEJIbHO CJIyliaTh MpernoaaBareciid, 3allUCbIBATb OCHOBHBIC

3aHATUA IMOJIOXKCHUSA, PCHIATh THIIOBBIC 3aJJaHHsA BMCCTC C IIPCIIOAABATCIICM, 34aTCM
BBIINIOJIHATE CaMOCTOATCIIBHO. Hepen CICAYHOIIUM 3aHATHEM BCE CHIC pa3
r[popa60TaTL, BBIINIOJIHUTh JOMAIIHEC 3aJaHHC.

J'Ia6opaTopHa;I Meroauyeckue YKa3aHUA II0 BBIITOJHCHUIO J'Ia60paTOpHBIX pa60T (BLI,[[aIOTCSI

pa60Ta CTYACHTaM 3apaHcee 00 B IIEYATHOM BUIC, b0 B QJICKTPOHHOM BI/I,[[G).
MaTepI/Ian cJIeayer 0 3aHATUA npopa60TaTL CaMOCTOATCIIBHO,
3aKOHCIICKTUPOBATL OCHOBHBIC IIOJIOKCHUS, CYIIHOCTHL U XOI aHAJIM3a. ITocae
BBITIOJTHCHU A na6opaTopH0171 pa6OTBI Ha 3aHATUHN IMPOU3BECTU HeO6XOZ[I/IMLIe
pacyCThl, IOCTPOUTDH l"pa(l)I/IKI/I, CJA€J1aTh BBIBOJbI 1 O(l)OpMI/ITB OTYCT.

Camocrostens | BaxHON 4acTbio caMOCTOSITENbHOM paboThI ABIISETCA U3yUYe€HHE OCHOBHOM
Has JUTEPATypbl, 03HAKOMJIEHHE C IOTIOJIHUTEIbHON JIUTEPATYpOi, CIIPABOYHBIMU
pabota MaTepHuanamMH.
IIpn moATrOTOBKE K BBINOIHEHUIO TOMAIIHETO 3aJaHUs IPEIBAPUTEIBHO CIENYET
npopaboTaTh U3yUYEHHBIN MaTepuai rno teme. Eciu 3Toro He 10CTaTovHO,
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Bup yueOHbIx
3aHATUI

OpF aHu3alus ACATCIbHOCTU CTYACHTA

BOCIIOJIB3YUTECH JONOIHUTENBHON U CIIPABOYHOU JIUTEPATYPOU U IIOBTOPUTE U
M3Y4MTE BBIIBUBIIMECS NPOOEIBI B 3HAHUSAX.

Iloaroroska K
3K3aMEHY

[ToaroToBka K 3K3aMeHY MPEAINOJIAracT U3y4eHUEe OCHOBHOMW U JTOTIOJTHUTEIBHO 1
JUTEPATYpPbl, U3y4CHUE KOHCIIEKTOB JIEKIUI, TPAKTHUYECKUX 3aAHATUN U
1a00paTOPHBIX PaboT.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

Ta6nuia 9.1. TpeboBanus K YCIOBUSIM peaTu3aiiy TUCIUILIUHBI

Ne Bun yaebnoii HaumenoBanue OcHaleHHOCTh CHEIUATBHBIX TTOMEIICHUHN 1
I./11. paboThI crenualbHbIX* MOMEILEHUH 1711 CAMOCTOSITENIbHOU paboThI
MOMEIIEHUN U
MOMEIIECHUN IS
CaMOCTOSITENIbHOU
paboThI
Jlexuun VYuebnas aynmutopus | 1.Buneonpoeknuonnoe oOopymoBaHue st
MPaKTUYECKUE JUTSI TIPOBEICHUS IPOBECHUS Ipe3eHTaLnH,
3aHSTHS, 3aHATUHN JICKIIMOHHOTO | 3BYKOBOCIIPOM3BENICHUS M BBIXO/ B UHTEPHET.
nabopaTopHble | TuIa, JabopaTopHBIX | 2.  BO3MOXHOCTH  IKCHEPUMEHTAIbHOTO
1 3aHATHUS paboT ¥ MPAKTUYECKUX | BHITIOJHCHUS (1eMOHCTPALMOHHOTO,

3aHATHI
(aymutopum 1-40,
1- 38, 1-34)

TPYIIIOBOTO WJIM HHIUBUAYaIbHOTO) aHAIM3a
BOJIbI ¥ TIOYBBHI, HEOPTAaHHMYECKHUX BEIIECTB.
3.Cnenuanu3upoBanHas ydeOHass MeOelb,
nabopaTopHoe 000pyIOBaHUE, PEAKTUBBHI,
nocyja, npuoopsI sl aHAIIK3A.
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