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1. HammeHnoBaHue JUCHUININHBI

Ananutnueckas xumus. KonmnuecTBEHHBINH aHAIN3

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pe3ynbpTare 0CBOCHUS JUCHUILUIMHBI AHAJUTHYeCKAas XuMus. KojimuyecTBeHHbIH aHAIN3 Y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK
Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.4 CniocobeH mpoBOAUTH aHAIK3 JINTEPATYPHBIX JaHHBIX 110 TEME HAyUYHOT'O HCCIEA0BaHNUS,
TUTAHUPOBATh U TIPOBOJMTH C COOIOACHNEM HOPM TEXHHKH 0€30MMaCHOCTH SKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS,
IIPUMEHSTh PACU€THO-TEOPETUUECKHE METO/IbI JIIsl U3yUEHUS! CBOWCTB BELIECTB U MIPOLIECCOB C UX YYaCTHEM C
HCII0JIb30BAaHUEM COBPEMEHHOM BBIYUCINUTEIbHON TEXHUKHI
HNuaukaropsl
OIIK.4.1 PaboTaeT ¢ XUMHYECKUMU BEIIECTBAMH C COOTIOCHUEM HOPM TEXHUKH O€30TTaCHOCTH
OIIK.4.3 Bnaneer HaBbIKaMM ITPOBEIEHUS IKCIIEPUMEHTAIbHBIX UCCIIEN0BAHUN, CHHTETUYECKUMHU U
AHATUTUYECKUMU METOJAAMH MOJYyUYECHUS U UCCIECAOBAHUS XUMUYECKUX BEUIECTB U PEAKIUNA, TPUMEHSIET
pacueTHO-TEOPETUUECKHE U MOTyIMITUPUIECKIE MOACTHU MPU PEIICHUH 33/1a4 XUMUYECKON U (hrU3HuecKoit
HaIpaBJIE€HHOCTH
OIIK.5 Cnocoben oOpabaTbiBaTh, aHATHU3UPOBATH, HHTEPIPETUPOBATH U 0000IIATh PE3yIbTATHI
AKCIIEPUMEHTAJIbHBIX M PACUETHO-TEOPETUUECKUX PadOT B MpodeccCHOHAIBHOM 1eATEeTHHOCTH C
MCIOJIb30BaHUEM TEOPETHUUYECKUX 3HAHUM U MPAKTUUYECKUX HaBBIKOB PEIICHUS MAaTEMAaTHUECKUX U (PU3NUECKUX
3a1a4
HNuaukaropsl
OIIK.S5.1 O6pabaThiBacT ¥ aHAIM3UPYET PE3YJIHTATHI IKCIIEPUMEHTATIBHBIX UCCIEA0OBaHNHN, HAOTIOICHU,
M3MEPEHHH B PO(HECCUOHATLHOM NI TEIbHOCTH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 5,6
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 9
O0beM TMCUMILVINHBI (AK.4aC.) 324
KonTakTHas padora ¢ 126
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakTHYECKHUX 28
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 70
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesibHast padoTa 198
(ak.uac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
Heo0ObexkTuBHpyeMoe KOHTPOJIbHOE MeponpusiTue (2)
[TucbmMenHOE KOHTPOJIbHOE MeponpusTue (9)
DopMbI IPOMEKYTOUHOM Ox3ameH (5 TpumecTp)
aTTecTaluu

Ox3ameH (6 TpuMecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

AnasuTnyeckas xumus. KonnuecrBennblid anaiau3. [lepBbiil yueOHbIii mepuo.
CeMeCTp MOCBAIICH U3YUCHUIO XUMHYCCKUX MCTOOOB KOJIMYCCTBCHHOT'O aHAJIN3a B aHAJIUTHYECKON XUMHUH -
IPaBUMETPUYECKOTO U THTPUMETPUUYECKUX (KHCIOTHO-OCHOBHOTO, KOMIIJIEKCOHOMETPUUYECKOTO,
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO).

BBenenue B KOJIMYECTBEHHLIN aHAJIN3.
[enu u 3aa4M KOJTMYECTBEHHOTO XUMHYECKOT0 aHamu3a. ETo 3HaueHne B MPOMBINIJICHHOCTH, HayKe,
MEIHINHE U ApyTrux oonactsax. Knaccupukanus MeTo10B aHATUTUIECKOW XUMHUH.

JTanbl aHAIH3A.
Oranel ananu3a. OT60p Mpoo, MOATOTOBKA MPo0. MeTo bl aHanmu3a (MeTo Il onpeseneHus). Kpurepun Beioopa
METO/a aHAJIN3a.

HOI‘])CIIIHOCTI/[ AHAIUTHYICCKHUX onpe)le.ﬂenuifl H UX OLICHKA.
AOCONIOTHBIE U OTHOCUTEIBLHBIE MOTpCITHOCTH. Cucrematnueckue 1 cnyqaﬁHHe MOrpCIIHOCTH. KpI/ITepI/II/I
BOCIHIPOU3BOJUMOCTH U ITPABUJIIBHOCTH. 3aKkoH pacnpoCcTpaHCHUA HOFpGH.IHOCTGfI.

Kuacenpukanus norpemHocTei.
Knaccnquauml CUCTEMATHYCCKHUX HOI‘pGHIHOCTGfII MCTOANYCCKUEC, PCAKTUBHBLIC, MTHCTPYMCHTAJILHBIC,
orepaTHBHbIE U JIMYHbIE orpemHocTy. Ciyyaiinblie norpemHocty. [pomaxu.

OueHka U KPUTEPHH BOCTIPOU3BOIMMOCTH U NPABUJIbHOCTH.
O1eHKa BOCTIPOU3BOAMMOCTH. KpuTeprn BOCIIPOU3BOAMMOCTH: CpeaHee apu(METHIECKOe, METUaHa,
aucrepceusi, abCOIOTHOE U OTHOCUTENBHOE CTaHAApPTHOE OTKJIOHEeHUE. OLieHKa MpaBWIbHOCTHU. JJoBepUTEIbHBII
untepBall. Koaddunuent CrbroneHTa, 10BEpUTEIbHAS BEPOSITHOCTb.

IIpaBuia cyMMHpoOBaHHs NMOTPENIHOCTENM.
[IpaBuiia cyMMHpOBaHUS CUCTEMATHUECKUX U CIyYalHBIX MMOIPEHIHOCTEH. 3aKOH paclpOCTpaHEHUs
MOTPEIIHOCTEH.

CpaBHeHMe pe3yJbTATOB XUMHYECKOI0 aHAJIH3A.
CpaBHenue pe3ynpraToB aHanuza. Kpurepuu Pozenbayma, @uiepa, baptiera, Ctbronenta. O0beanHeHue
pE3yJIbTaTOB.

IIpaBuia oOpameHusi ¢ YUCJIOBBIM MaTePHATIOM — Pe3yJIbTATAMH XHMHYECKOI0 aHAJIN3A.
3navamue uudpsl. [ecstnunsie 3Haku. [IpaBuna oxpyrienus. [IpaBuia BEIYMCICHUHN C y9acTHEM
PUOJINKEHHBIX 3HAYEHUH.

I'paBumeTpuyecknii MeTO/1 aHAJIHU3A.
['paBuMeTpHUeCKU METO]T aHANIM3a — OJIMH M3 CaMbIX TOYHBIX METO/I0B aHanu3a. Kinaccudukaims MeTo/10B:
MCTOAbI OTTOHKHU, MCTOJbI OCAXICHUSA U MCTOJbI BBIACIICHUA. Bo3sMmoxkuocTu rpaBUMCTPUUCCKOTO MCTOAa
aHaiu3a. Y CJIOBHS MPABWIHHOTO BBIIENIEHUS OCAJKOB. 3arpsi3HEHHE 0CaaKOB. JI0CTOMHCTBA U OTpaHUYEHUS
IpaBUMETPUYECKOr0 METO/Ia aHAJN3A.

TeopeTnyeckune 0CHOBBI.
Teopus o6pa3oBanus ocankoB. OTHOCUTENBHOE NIEPECHINIEHUE U CTeNeHb nepeckimenus. Ocaaku B aMoppHOM
" KPUCTAJUIMYCCKOM COCTOAHUMU. YcnoBus MMPaBUJIBHOI'O BBIACIICHUSA OCAaAKOB B KPUCTAJTINIMYCCKOM U
aMop(HOM COCTOSIHUU. 3arpsi3HeHUe ocaakoB. [loBbImeHne 9ncToTH 0caakoB. OOpa3oBaHKe KOJUIOUIHBIX
pactBopoB. CTpoeHHe KOUIOMAHBIX YyacTull. JInodunsueie u aruododubie kKoouasl. [Iporeccr Koaryisuuu u
MenTU3alUH.



Cnoco0b1 00padoTKHU pe3yJIbTATOB I'PABUMETPHYECKOT0 AHAJIU3A.
Crioco0OsI ompe/ieNieHrs BO3MOKHOCTH 00pa30BaHUs 0Ca/iKa, pacueTa rpaMMOBOTO U MPOIICHTHOTO COJIEPKaHuUs
OTIpE/IEIIAEMOr0 BEILIECTBA, paCUET MAcChl HABECKH, pacyeT KOJIMUYECTBA OCATUTENS.

TexHnKka BbINOJHEHUS] TPABUMETPUYECKHX ONpPe/ieTeHn .
Texnuka ocaxxnenus. Texnuka GuUIbTPOBaHUS U MPOMBIBAHUS OCAIKOB. BhICyIIMBaHuE U POKATMBaHUE
0CaJKOB. AHATUTUYECKHE BECHI.

MeToabl oTroHku. OnpenesieHue BJIAKHOCTH NPH BLICYIIMBAHUU 00pa310B.
Mertoabl OTTOHKH: TIPsIMbIE U KOCBEHHBIE. OnpeensieMble JeTyYne BEUIeCTBa. Y CIIOBUS POBEACHUS
OTIpe/ieNICHU O ONpEAEIEHUIO BObI, YIJIEKHCIIOrO ra3a U JIp. BELECTB.

Metoabl ocaxk1eHus.
MeTtoap! ocaxkieHus. Y cI0BHsI OcaxieHus: ocagkoB. OcaxkjaemMble U TPaBUMETPUUECKUE (POPMBI.

OnpenesieHne rpaMMoBoOro cojep:kanms xeaesa (II1) B pacTBope.
OmnpeneneHre rpaMMOBOTO COJIEPIKAHMS JKelie3a B pacTBOPE B BUE aMOP(PHOT0 0caaka THAPOKCHIA Kee3a.

OnpenesieHne MPOUEHTHOT 0 COJEPKAHNUS Oapusl B €ro COJIfAX.
Omnpenenenre rpaMMOBOTO U IPOIEHTHOTO CO/IeP KaHUsI Oapusi B HABECKE aHATM3UPYEMOTO BEIIECTBA B BHJIE
KPUCTAITMYIECKOTO Oca/ika XpomaTa Oapwsl.

OmnpeaeneHue rpaMMoOBOro0 coiepKaHus cyjab(aTa B cyjbpaTe HATPHUS.
Omnpenenenne TpaMMOBOTO COJICPKaHUs CyIb(aTa B HaBeCKe cysb(dara HATpUs B BUIE KPUCTALTHYECKOTO
ocazka cyibdara 6apus.

ITorpemHocTH rpaBUMETPHYECKOr0 METO/1a AHAJIN3A.
[TorpenrHocT rpaBUMETPUUECKOr0 aHaIu3a. MeToauueckue oMok (OMMUOKU BCIIEACTBUE PACTBOPUMOCTH),
MHCTPYMEHTAJIbHBIE OMNOKH (OIIMOKH aHATUTUYECKUX BECOB), OTIEPATUBHBIC OMIHOKH (OLIHOKH
¢uIbTpOBaHMS, IPOMBIBAHUS U JP.), PEAKTUBHBIE U JIMYHbIE OIINOKU. CiyyaiiHble OIIMOKH.

KoutposbHoe 3ansitue no teme «I'paBuMeTpudecKuii aHAIN3».
KonTponbHOe 3aHATHE IO TEOPETUUECKHUM OCHOBAM U CIIOCOOaM MPaKTUYECKOro MPUMEHEHHUS
IpaBUMETPHUECKOT0 aHaIIN3a.

TurpuMeTpuYeCcKHl METO/ aHAJIN3A.
TI/ITpI/IMCTpI/I‘-IeCKI/Iﬁ MCTOJ aHAJIN3a — OAUH U3 CaMbIX 3KCIIPECCHBIX U TOUYHBIX MCTOJOB aHaJIn3a.
B03MOXHOCTH THTPUMETPUUIECKOTO MeToa aHanu3a. Kimaccudukamnusi METO0B THTPUMETPUYECKOTO aHAIH3A.
JIoCTOMHCTBA U OTPaHUYEHUS] TATPUMETPUUYECKOTO METOia aHaJIN3a.

TeopeTnyeckue 0CHOBBI.
Knaccugukarus THTpUMETPUYECKHX METOAOB B 3aBUCUMOCTH OT THIIAa PEAKIINH, JIeXKALIEeH B ONpeIeIeHUH.
3aKOH dKBUBAJIEHTHOCTHU. KpuBble TUTPOBAHHUS.

TexHHKa BBINOJHEHUS]I TATPUMETPHYECKHX ONpPeaeIeHUH.
Texnuka TutpoBanus. [IpaBruIbHOE UCIIOIB30BaHUE MEPHOM NOCYIbL. [ [pUrOTOBIIEHNE CTaHIAPTHBIX PACTBOPOB
u3 uxcananoB. Crioco6s! TUTpoBaHUs. [lepBUyHbIE U BTOpUUHbIE cTaHAapThl. CTaHapTU3ALIMSL.

Kuc/10THO-0CHOBHOE THUTPOBAHHE.
KucnoTHO-0CHOBHOE THUTPOBAHHUC H JICKAIINEC B €TO OCHOBC IMPOTOJIUTUICCKHUEC PCAKIIUM.



TeopeTnyeckue OCHOBBI.
OCHOBBI KMCJIOTHO-OCHOBHOI'O TUTPOBAHUA. Onpez[emleMHe BCIICCTBA U TUTPAHTHL (CI/IJII:HBIG )41 cnaGHe
poToJNThl). KpHBBIE KMCIOTHO-OCHOBHOI'O TUTPOBaHUsA. KHCI0THO-OCHOBHBIE MHAUKATOPHI. BO3MOKHOCTH
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS.

Cnoco0b1 00padOTKH Pe3yJIbTATOB KUCJIOTHO-OCHOBHOI0O TATPUMETPUYECKOI0 aHAJIU3A.
Crioco0sI pacuera rpaMMOBOTO M MPOIIEHTHOTO COJIEP>KaHUs ONPEAENIEMOro BEeIIEeCTBa, pacueT MacChl
HaBCCKU, paCyYCT KOJIUYCCTBA U KOHLICHTPAIIUN TUTpPAHTA.

IIpuMepbl NPAaKTHYECKOT0 NPUMEHEHHU KHCJI0THO-OCHOBHOTO TUTPOBAHUS B XHMHYECKOM
aHaju3e.
KonkpeTHble npuMepsl TUTPUMETPUUECKUX KUCIOTHO-OCHOBHBIX orpeneneHuil. O6padoTka pe3ynbTaToB
TUTPHUMETPUYECKOTO KUCIOTHO-OCHOBHOTO aHAN3a.

AuuaumeTpus.
[IpuroToBneHue u cTaHAApTU3ALIMS PACTBOPOB KUCIOT (CIIOCOOOM OTIEIBHBIX HABECOK U CIIOCOOOM
nuneTupoBanus). Pacuer ko dunmenrta monpasku. [Ipumepsl onpeneneHus CoAepKaHMsI OCHOBAHHIA.

IIpuroroB/jieHHe pacTBOpPa XJIOPOBOIOPOAHOI KHUCJIOTHI M CTAHAAPTU3ALU €ro 1o oype.
[TpuroToBieHNEe pacTBOPa XJIOPOBOIOPOTHOMN KHUCIOTHI KaK BTOPUIHOTO cTaHaapTa. CTaHIapTH3aIHs
MOJTYYEHHOTO PAacTBOpPA 10 TIEPBUYHOMY CTaHAAPTY — Oype CIOcOOOM OTIENBHBIX HaBeCOK. BO3MOXKHBIE
WHINKATOPBI JJIsl CTAHJApTU3ALINH.

OmnpenesieHne yCTPAHMMOM KeCTKOCTH NPUPOAHOH ¥ MUHEPAJIbHOM BOJBI.
Omnpenenenue coep:kaHus THIPOKAPOOHATOB B MPUPOTHON U MUHEPAITbHOU BoJe. CIocOObI pacyera
YCTPaHUMOM JKECTKOCTH.

OnpeaeneHue rpaMMOBOTr0 COAEPKAHUSI THAPOKCH/IA HATPHUS B pacTBoOpe.
Omnpenenenre rpaMMOBOTO COZIEP KaHUS THAPOKCHIA HATpUsl B pacTBope. Bo3MOXKHbBIE MHANKATOPHI.

Omnpenenenne rpaMMoOBOI0 COAEPKAHUS YPOTPOIIMHA B JIEKAPCTBEHHOM Ipenapare.
Omnpenenenre rpaMMOBOTO COZIEP>KAHUS YPOTPOIIMHA B JIEKAPCTBEHHOM Iipernapare. Bo3Mo)KHbIE MHIUKATOPBI.
YcnoBus TATPOBAHMSL.

AnkanuMerpus.
[TpuroroBneHue U CTaHAAPTH3AINS PACTBOPOB OCHOBaHMA. PacueT koadunmenta nonpasku. [Tpumepsr
OIIpEeEIICHUs COAEPIKAHUS KUCIIOT.

IIpuroroBieHue pacTBopa riIPOKCHIA HATPHUSA U CTAHAAPTU3ALMS €ro M0 CTAHJAAPTHOMY
PacTBOpPY XJOPOBOJAOPOAHONH KHCIOTHI.
IIpuroTtoBneHue pacTBopa THAPOKCHIA HATPUS KaK BTOPUUHOTO cTanaapra. CtaHaapTu3anus MoJy4eHHOTO
pacTBopa 10 CTaHIaPTHOMY PacTBOPY XJIOPOBOJOPOIHOM KMUCIOTHI METOIOM MMUIIETUPOBaHUS. Bo3MOXxkHbBIE
WHJUKATOPBI U1 CTAaHAAPTH3ALUN.

OnpeneseHne rpaMMOBOI0 COJEPKAHNUS XJIOPOBOI0OPOIa B pacTBOpe.
OmnpeeneHne TpaMMOBOTO COJICPKAHUS XJIOPOBOIOPO/Ia B pacTBOpe. BO3MOXKHbBIE HHIMKATOPHI.

CrangapTu3anusi pacTBOpa ruIPOKCHIA HATPHA 110 LIaBeJIeBOH KHCJIOTe.
CrangapTuzanys BTOPUUHOIO CTaHJapTa — pacTBOpa r’MAPOKCUIA HATPUS 10 IEPBUYHOMY CTaHIAPTY —
II1aBEJICBON KUCIIOTE CIIOCOOOM MHUMETUPOBaHM. BO3MOKHBIE HHIUKATOPHI ISl CTaHAapTH3ALINH.



OnpenesieHne NPOUEHTHOTO COAEPKAHMS CJ1a00H KMCJIOTHI B pacTBOpe.
OrnpezenieHre MpoIeHTHOTO COJIep KaHUsl YKCYCHOM KUCTIOTHI B PACTBOPE CTOJIOBOTO YKCyca. Y CJIOBUS
TUTPOBAHUA.

OnpejesieHHe MPOUEHTHOI0 COAeP:KAHUSI HUKOTHHOBOW KHCJIOTHI B JIeKAPCTBEHHOM
npemnapare.
OnpeeneHne MPOIIEHTHOTO COJICPKAHUST HUIKOTHHOBOM KUCIIOTHI B JICKAPCTBEHHOM IIpernapare. Y CJIOBHUs
TUTPOBAHUA.

KOMH.]'IeKCOHOMeTpI/I‘IeCKOG TUTPOBAHMUEC.
KOMHJIGKCOHOMGTPI/I‘-ICCKOC TUTPOBAHHUC U JICKAIHEC B €T0 OCHOBEC PCAKIINU KOMHHGKCOO6pa3OBaHI/I$I.
Bo3moxxHOoCTH KOMITJICKCOHOMCTPHUYCCKOI'O TUTPOBAHUA. Cr1ocoOBI ITOBBIIICHHS CEJICKTHBHOCTH
KOMIIJICKCOHOB.

TeopeTnyeckue OCHOBBI.
Kommekconsl. D/ITA. IIpoTonuTrueckrue U KOMILUIEKCOOOpa3yIOIIHe CBOMCTBA KOMILIEKCOHOB. KpuBbie
KOMITJIEKCOHOMETPHUYECKOTO TUTPOBAHUSA. METaIJIOXpOMHBIE U crienn(puieckne HHIuKaTopsl. [Ipenmyniectsa
Y HEJIOCTATKU METO/IA.

IIpuMepbl NPAKTHYECKOT0 MPUMEHEHHsI KOMIIJIEKCOHOMETPUYECKOI0 THTPOBAHHUS B
XHMHYECKOM aHAJTH3e.
[Tpurorosnenue u cranaaptuzanus pacrsopa I TA. Pacuer ko3 dunuenta nonpasku. Omnpenenenue
Pa3IMYHBIX HOHOB METAJIOB CIIOCOOaMU MPSIMOTO M 00paTHOTO TUTpoBaHus. CraTrcTuieckas o0padoTka
PE3yJIbTaTOB aHAJIH3A.

IIpuroroBjienue pacrBopa komijiexkcona Il u cranxaprTusauus ero no cyjiabpary Maruus.
[IpuroToBnenue pactBopa komiiekcona Il kak BropuyHoro cranaapta. CTaHaapTA3anys MOJTy4eHHOTO
pacTBopa Mo CTaHIAPTHOMY PacTBOPY Cyib(aTa MarHus ClIOCOOOM MUTIETUPOBAHUSI.

Onpenesnenue rpaMMOBOI0 COACPKAHUS KAJbIHMA U MATHHS.
OmnpeneneHre MOHOB KaJIbIMsl U MAarHus B pa3iMYHbIX 00BEKTaX aHAIN3a: MPUPOIHON M Oy THIMPOBAHHON
BOJIE, JICKAPCTBEHHBIX CPEACTBAX U .

OnpenesneHue rpaMMOBOIO CO/iep:KaHusl CBUHIA B JIEKAPCTBEHHOM Ipenapare.
Omnpenenenre rpaMMOBOTO CO/IEP KaHUS CBUHIIA B JICKAPCTBEHHOM Ipenapare. Y cJIOBUS OATOTOBKU MPOOBI U
TUTPOBAHUSL.

Omnpenesienne rpammoBoro coaep:xanus meau (II) B pacrBope.
Omnpenenenue nonoB meau (II) cmroco6oM MpsAMOro KOMITJIEKCOHOMETPUUYECKOTO TUTPOBAHKSI B AMMHAYHOM
cpeze ¢ MHIUKAaTOPOM MYPEKCH]] WJIH B CIIA0OKUCIION cpesie C MHAMKATOPOM MUPHINIA30HA(TOIL.

OnpeneseHne rpaMMoOBOI0 CO/IePKAHUS ATIOMUHNSA B pacTBope. CtaTncruyeckas
00padoTKa pe3yJIbTATOB aHAJIN3A.
OmnpeneneHre MOHOB aTIOMHHUSA CLIOCOOOM 00OPAaTHOTO KOMIUIEKCOHOMETPHUUECKOTO TUTPOBAHHUS C
unaukaropom DXYT. Cratuctuyeckas 00paboTka pe3yabTaToB aHaIn3a. PacueT cpeqHero 3Ha4eHUs U
JIOBEPUTEIILHOIO UHTEPBAJIA.

OnpenaesieHne rpaMmmMoBoro cojaep:kanus xejesa (II1) B pacrBope.
Omnpenenenue noHoB xene3a (I11I) cmoco6oM nMpsMOro KOMIJIEKCOHOMETPUIECKOTO TUTPOBAHUS B KHCIION Cpejie
C MHAMKATOPOM CYIb(OCATHITMIOBAS KUCIIOTA.



TeopeTnyeckue 0CHOBbI PeJOKCUMETPHYECKOT0 (OKHCIUTEIbHO-BOCCTAHOBUTEILHOIO)
TUTPOBAHHUS.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE U JICXKAIIIME B €M0 OCHOBE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu. MeToabl OKHCIUTENbHO-BOCCTAHOBUTENILHOTO TUTpoBaHus. OnpesenseMble BeIecTBa.
[Ipenmy1iecTBa U HETOCTATKH METO/IOB.

ITepmanranaromeTrpu4eckoe THTPOBAHME.
IlepMaHraHaT Kaaus — CWIBHBINA OKACIUTENb, BIUSHUE KMCIOTHOCTH CPEIbl HA IIOTEHLUA OKUCIUTEIIS.
Peaxnus, nexainas B OCHOBe IiepmMaHrasatoMerpun. Mexanusmsl peakuuid. Kpusas
IIEPMAHTaHATOMETPUUYECKOTO TUTpOBaHus. OlnpenesnseMple BENIECTBA U yCIOBHUS ONPEACIICHNUS.

JAuxpoMaToMeTpuiecKoe TATPOBAHHE.
Jluxpomar Kajusi — CUJIbHBIN OKUCIIUTEINb, BIMSHUE KUCIIOTHOCTH CPe/Ibl Ha TOTEHIIMA OKUCIHUTENs. Peakius,
JIeKAIIas B OCHOBE AUXpoMaroMeTpuu. MexaHu3mbl peakiuii. KpuBas 1uXxpoMaToMeTpuyecKoro THTPOBAHUSI.
OrmnpenensieMble BEIIECTBA U YCIOBHSI ONPEACICHUSI.

ﬁOHOMeTqueCKoe THUTPOBAHHE.
PIOI[OMGTPI/I‘IGCKOG TUTPOBAHUC, BIIUAHUC KUCJIOTHOCTH CPECbl, TCMIICPATYPhbI U MOOOYHBIX peaKHI/II\/II Ha
MMOTCHIMAJ TUTPAHTA. PeaKI_[I/II/I, JICKAIIKUE B OCHOBC fIO,Z[OMGTpI/IPI. VcaoBus onpeneneHHﬁ. MexaHu3MBbI
peaKI.IHfI. Onpez(emleMHe BCIICCTBA U YCJIOBHUA ONIPCACIICHUA.

JApyrue MeToabl peIOKCMMETPHYECKOT0 TUTPOBAHMS.
BpomaromeTpuueckoe, riepuiiMeTpruecKkoe, aCKOpOMHOMETpUYIECKOe, (heppUMETPHIECKOe METO Bl TUTPOBAHHUS.
Peaxiuu, nexaiiye B OCHOBE JaHHBIX METOI0B. OmpeesieMbie BEIECTBA U YCIOBUSI OTIPEICTICHUS.

TeopeTrudeckne 0CHOBBI CEIMMETPHUYECKOTO (0CAAUTEIHHOT0) TUTPOBAHMUS.
OcanurenbHoe (cenumerpuueckoe) TuTpoBanue. Kpusbie ocagutennbHOT0 TUTpoBaHus. CriocoObl
(bUKCUPOBaHUS KOHEYHOM TOYKHM TUTpOBaHUA. [IpermyIiecTBa U HEIOCTATKH METOOB.

ITorpemiHOCTH THTPUMETPUYECKOT0 METOAA AHAJIM3A.
[TorpenrHoCTH TUTPUMETPHUECKOTO aHAIM3a. MeToauueckre OMMOKY (MHIUKATOPHbIE), HHCTPYMEHTAIbHbIC
oMOKY (OMIMOKY aHATUTHYECKUX BECOB U MEPHOMU MOCY/Ibl), ONIEpaTUBHBIE OIINOKHU (OIIMOKH TUTPOBAHUS U
MepeMEIINBaHNUs ), PEAKTUBHBIC U JIMUHbIE OmUOKH. CTydaiiHbIC OIIHMOKH.

HNucTpyMeHTAIbHBIE METOAbI AHAJIN3A.
HHcTpyMeHTalbHbIE METOIbI aHau3a. VX oTiinune 0T XMMUYECKUX METOJ/I0B aHAIN3a, 0COOEHHOCTH.
Knaccugukarus MHCTpyMEHTaIbHBIX METO0B. VX mpenmMyIecTna.

CnekTpajbHble METOAbI AHAIH3A.
MCTOI[BI aHaJIn3a, OCHOBaAHHBIC Ha B3aHMOIIeI>'ICTBI/IH CBCTAa C BCIICCTBOM. ATOMHO-BMHCCHOHHBIﬁ,
aTOMHO-a0COPOITMOHHBIN, MOJIEKYIIIPHO-a0COPOITMOHBIN METOABI aHaIN3a. VX mpenMyIecTBa u HeJ0CTaTKH.

DJIEKTPOXMMHYECKHE METOABbI AHAIN3A.
MeTo1pl, OCHOBaHHBIE HA U3MEPEHHUH JIEKTPUUECKUX ITapaMeTpOB CUCTEMBI. [loTeHIIMOMeTprYeCKH,
KYJIOHOMETPUYECKHUM, BOIBTAMIIEPOMETPUYECKUM U KOHLYKTOMETPUYECKUNA METO bl aHanu3a. Mx
[IPEUMYIIECTBA U HEJTOCTATKHU.

duznueckue MeToabI AHAJIN3A.
Meroapl, OCHOBaHHBIC Ha (pr3ndecKkux mporeccax. Ux mpenmyIiecTsa u HeJOCTaTKH.

Cnoco0nl 06pa60TKu Pe3yJbTAaTOB KOMIIVIEKCOHOMETPUICCKOI0O TUHTPUMETPUICCKOI0 aHAJIU3A.



CrniocoObl pacueTa rpaMMOBOTO U IIPOLIEHTHOT'O COJEPKAHUS OIPEIeNIIEMOro BEIIECTBA, pacyeT MacChl
HABECKH, pacueT KOJUYECTBA U KOHLIEHTpAauu TUTpaHTa. OnpeaeneHnue ONTUMaIbHbBIX YCIOBUN
KOMIUIEKCOHOMETpUYECKOro TUTpoBanus (pH, KoHLeHTpauun).

Cnoco0bl 00paboTKHU Pe3yJibTATOB OKUCJIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPUMETPHYECKOTO
aHaJIM3a.
Crioco0bI pacueTa rpaMMOBOTO M IPOIIEHTHOT'O COJICP)KAaHUs ONPEAEIAEeMOro BeIEeCTBa, pacyeT MacChl
HABECKH, pacueT KOJUYECTBA U KOHLIEHTpauu TUTpaHTa. OnpeaeneHue ONTUMaIbHbBIX YCIOBUN
OKHUCJIUTEIBHO-BOCCTAHOBUTEIHLHOTO TUTpOoBaHus (pH, KOHIIEHTpaluu, TeMIepaTypa).

HpI/IMepbl MNPAKTHYIECCKOI'0 IPUMECHCHUA OKHC/IUTEC/IbHO-BOCCTAHOBUTEC/ILHOI'O TUTPOBAHUA B
XUMHNYECKOM aHaJIn3e.
KOHerTHBIe NPpUMEPLI TUHTPUMETPHUYCCKHUX OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX OHpCI[GJ'ICHHfI. O6pa60TKa
PE3YJIbTATOB TUTPUMCTPHUUCCKOI'O OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHOTO aHAaJIn3a.

Hcnonb3oBanue HOAOMETPHYECKOT0 TATPOBAHMS.
KoHnkpeTHbIe TpUMEpBI HOJTOMETPUUIECKUX ompenencHuit. O0paboTka pe3yIbTaTOB aHAIN3a.

IIpuroroBjieHHe U CTAHAAPTU3ALUA PACTBOPOB 012 U THOCYAb(aTa HaTPHS.
[IpuroTtoBneHue pacTBOPOB oa U THOCYIb(aTa HATPUs KaK BTOPUYHBIX cTaHAapToB. CTaHapTU3aLUs
IIOJIyYEHHBIX PACTBOPOB.

Onpenesienne rpammoBoro coaep:kanus meau (IT) B pacrBope.
Omnpenenenue nonos meau (II) B cmabokucnoii cpene.

OmnpenesieHne rpaMMOBOr0 CO/IEPKAHUS HUTPUT-HOHOB B pacTBope.
Omnpenenenre HUTPUT-UOHOB CITIOCOOOM 0OPATHOTO 3aMECTUTEIHHOTO TUTPOBAHUS C IIEPMAHTAaHATOM KA.

OmnpenesieHne NPOLEHTHOrO COAEeP:KAHUSA AHAJBIMHA B 00pa3ue (crmocod npsimoro
0€e3bIHIUKATOPHOI0 TUTPOBAHMS).
Omnpenenenre NpOLEHTHOTO COIePKaHMS aHaIbIMHA B o0pa3ie. Y caoBHs MOATOTOBKH MPOObI M TUTPOBAHUS.

OnpenesieHne rpaMMoOBOI0 ColepPKaHuA pypanuInHa B pacTBope (crnocod oopaTHoro
TUTPOBAHUS).
OmnpeneneHre rpaMMOBOTO COJiepKaHus (pypaluinHa B pacTBOpE. Y CIIOBHUS TUTPOBAHUSI.

Omnpeaenenue rpaMMoOBOrO COAEPKAHUSA CYIb()UT-HOHOB B pPacTBOpE.
Omnpenenenne Cyab(OUT-HOHOB CIIOCOOOM 00OpaTHOTO TUTPOBAHMSL.

Omnpenenenue NPOLEHTHOIO COJleP:KaHMS IVIIOKO3bI B IIpenapare.
Omnpenenenue colep:kaHus TIIIOKO3bI IPU OKUCIICHUH €€ COJIIMU MU B MIPUCYTCTBUU TapTPaT-UOHOB.

Onpenenenue coaep:kanusi aCKOPOUHOBOI KHCJIOTHI B Pa3JHYHBIX 00bEKTaX aHAIN3A.
Ompenenenne coiepKanusi aCKOPOMHOBOM KHCIIOTHI B Pa3IMYHBIX O0BEKTaX aHaIN3a CIIocoOOM 00paTHOTO
TUTPOBAHHS B KUCIIOU CpeJie.

OmnpenesieHne TPAMMOBOTO CO/IEPKAHMS AHTUIIHPHHA.
OrmnpeneneHne coiepKanusl aHTHIMPUHA B PACTBOPE CIIOCOOOM 0OPAaTHOTO TUTPOBAHHMS B CIIA0OICTOYHOM
cpene.

Hcnoan3oBanue NEPMAHTIaHATOMETPUYCCKOI0 TUTPOBAHUSA.



KonkpeTHble mpuMepsl IepMaHraHaTOMETPUUECKUX omnpeaeneHuii. O6padoTka pe3yabTaToB aHATU3A.

IIpuroroBieHne pacTBOPa NEPMAHIAHATA KAJIHUA M €r0 CTAHAAPTH3ALMS 10 OKCAJIATY HATPHS.
IIpuroTtoBneHne pacTBOpa epMaHraHara Kajaus Kak BTOpUYHOro cranfapra. CTaHaapTH3anus M0JIy4YeHHOTO
pacTBopa 10 OKcaJlaTy HaTpus CIIOCOOOM OT/IEIbHBIX HABECOK.

Onpenesienne rpaMMoBoOro cojaep:kanus xesae3a (IT) mo meroxy Mopa.
Omnpenenenue nonos xenesa (I11) B ceprokucioii cpene (B cmecu Jlynre).

Onpenesienne rpaMmmMoBoro cojaep:kanus ;xese3a (II) mo merony llummepmana-Peiinrapaa.
Omnpenenenue noHoB xene3a (I1) B comstHokucoln cpeae. CriocoObl MpeBapuTEILHOTO BOCCTAHOBICHUS
xene3a. CocTaB M Ha3HAUYEHHE KOMIIOHEHTOB cMecH LlummMmepmana-Pelinrapaa.

OnpenesieHe rpaMMOBOI0 M 00bEeMHOT0 COIeP:KaHUsI IEPOKCHIA BOIOPO/A.
OmpeneneHne mepoKcHia BOAOPOIa B CEpHOKUCIION cpenie. PacueT MaccoBOro M 00bEMHOTO COJICpPIKAHHS
MEePOKCHIa BOJOPOIA.

OmnpeiesieHHe MPOIEHTHOrO COAEPKAHUS THOKCH/IA MAPTaHIa B MHPOJIIO3HTE.
OmnpeneneHne Maprasia crocoooM oOpaTHOTO MEPMAHTaHATOMETPUIECKOTO TUTPOBaHMs. Pacder mporeHTHOro
COJICpKAaHUs JIMOKCHJIA MapraHIla B MUPOJTIO3UTE.

Hcnonb3oBanne 1MXpoOMaTOMETPHYECKOr0 TUTPOBAHMS.
KoHkpeTHble IpuMephl JUXpOMaTOMETpHUUECKUX onpeaencHuii. O6paboTka pe3ybTaToB aHAN3A.

Omnpenesienne rpaMMoBOro coaepxxkanus xeses3a (II) B pactsope.
Omnpenenenue nonos xene3a (I11) B ceprokucioit cpene. Bo3MoxHbBIE HHIUKATOPHI.

OnpenesieHne TMXPOMATHON OKHCJISIEMOCTH BO/IbI.
Omnpenenenre OKUCIIEMOCTH BOJIbI (BCIEICTBUE HAIMYHS PACTBOPEHHBIX COETUHEHNI-BOCCTAHOBUTEIIEH)
croco6oM 0OpaTHOTO AUXPOMATOMETPHUECKOTO TUTPOBAHUSI.

Hcnonb3oBanue 6poOMAaTOMETPHYECKOT0O TUTPOBAHUS.
KonkpeTrHble ipumepsl OpoMaToMeTpruecKux onpenenenunii. O6paboTka pe3yIbTaTOB aHaIH3a.

Omnpenesienne rpaMmmoBoro coaepxxanus cypbmsl (1) B pactBope.
Omnpenenenue coaepxkanus cypbmsl (I11) B pacTBope crnocoOom mpsiMOro TUTPOBAHUSI C UCTIOIB30BAHHEM
KHCJIOTHOTO a30MH/IUKATOPA.

OnpenesieHue MPOLEHTHOTO cojiep:kanus (eHoia B o0pa3sie.
Omnpenenenue cogepkanus GeHoa B paCTBOPE CIOCOOOM 3aMECTHTEIBPHOTO TUTPOBAHHMSI C UCTIOJIb30BaHUEM
OpoMuI-OpOMaTHOM CMECH.

Cnoco0b1 00padoTKH pe3yabTATOB 0CAAUTEIbHOI0 THUTPUMETPHYECKOT0 aHAIHN3A.
Crioco0sI pacuera rpaMMOBOTO M IIPOIIEHTHOTO COJIEPKaHUS ONPEIEIIEMOT0 BEIIECTBA, PACUET MacChl
HABCCKHU, paCyYCT KOJIUYCCTBA U KOHLUCHTPALUN TUTpAaHTA. OHpCI[eJ'ICHI/Ie OIITUMAJIBHBIX YCJIOBI/Iﬁ
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOTO TUTpOBaHus (pH, KOHIIEHTpaIiK, TeMIiepaTrypa).

HpI/IMepr NPAKTHYIECCKOIo NPUMECHCHHUA 0CAAUTEC/IBHOIO TUTPOBAHUA B XHMHUYECCKOM aHAJJIHU3E.
KOHerTHLIC MMPUMEPBI TUTPUMCTPHUICCKUX CCAUMETPUICCKUX onpe,ueneHI/Iﬁ. O6pa60TKa PpC3yJIbTaTOB
TUTPUMCTPHUYCCKOT'O CCANMCTPUICCKOTO aHAJIMN3a.



IIpurorosjienue pacrsopa Hurpara prytu (I) m crangapTusanms ero no XJopujay HATPUS.
IIpurorosnenue pactBopa HUTpaTa pryTH (1) Kak BropuyHoro cranaapra. CTanaapTU3anus I0JIy4YEHHOTO
pacTBopa 1Mo XJIOPUAY HATPHUS CIIOCOOOM MUTICTHPOBAHUS.

OnpenesieHue coepakaHusi OPoOMHUIA KaJusl B pacTBOPe MeTOI0M MePKYPOMeTPHYeCKOro
THTPOBAHMS.
Ompenenenne copepxanusi OpoMH/Ia Kalns B pacTBOPE CIIOCOOOM MPSIMOTO TUTPOBAHMUS C UCTIOJIB30BAHUEM
MHAMKaTopa AudeHmIKapoa3oHa.

KonTtposbHoe 3ansiTue mo TeMe « TUTpUMeTPUYECKUH aHATIHU3Y.
KoHTponbHOE 3aHATHE IO TEOPETUUECKMM OCHOBAM U CIIOCOOaM MPaKTUYECKOro MPUMEHEHHUSI
TUTPUMETPUUECKOIO aHAIH3A.

CpaBHeHI/Ie I'PAaBHMETPHUYCCKOIO U TATPUMETPHUICCKOI'O METOI0B aHaJ/In3a.
CpaBHCHI/Ie XUMHNYCCKHUX MCTOJ0B aHAJIM3a. HpeI/IMYH_IeCTBa N HEJOCTATKHU XUMHUYCCKUX MCTOJO0B aHa/InM3a.
To4HOCTE B rpaBUMETPUHN, SKCIIPCCCHOCTb B TUTPUMCTPUH. CnocoObl YCOBCPIICHCTBOBAHUA MECTOA0B.

Pacuersl B XUMHYECKHX METOAAX aHAJIH3A.
PacueThl B XMMHUYECKHX METOJAX aHAIH3a: pacucT rpaMMOBOIr0 1 NPOUCHTHOI'O COACPIKAaHUA OIIPEACTIACMOTrO
BCIICCTBA, paCYCT MACChl HABECKHU, paCUYCT KOJIUIYCCTBA OCAIUTCIIA, paCUYCT KOJIMYCCTBA TUTPAHTA.

HpI/IMepbl NPAKTHYCCKOI'0 NIPUMECHCHUA UHCTPYMECHTAJbHBIX ME€TOJI0B B XUMH4YCCKOM aHaJU3€.
KOHerTHBIC IMPUMEPBI METOAWK OMNPEACICHUA C UCITOJIB30BAHNEM HHCTPYMCHTAJIBbHBIX MCTOAO0B aHAJIM3Aa.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. OCHOBBI aHAIUTUYECKOW XUMHH.Y4EOHUK IS CTYIEHTOB XUMUYECKOTO HAMIPABJICHUS U XUMUYECKUX
CIIEIUaIbHOCTEH BY30B : B 2 KH./MOCKOBCKHI rOCy1apCcTBeHHBIN yHUBEpcUTET MM. M. B. JlomoHOCOBa; pe.
10. A. 3omoTtoB.-Mocka:Bricmas mkona,2004.Ka. 1.06mue Borpocsl. Metons! pa3aenenus/T. A. bonbmiosa
[u ap.].-2004.-361, ISBN 5-06-004732-6.-bubauorp.: c. 351-352. - IIpeam. ykas.: c. 353-356

2. AnanuTtnueckas Xumus : yueOHoe nocodue juist By30B / A. WM. Anapues, I'. K. JIynenko, T. [1. Anekcannposa,
A. A. KazakoBa. — 2-e u3z., ucnp. u npon. — Mocksa : U3narensctBo IOpaiit, 2019. — 107 c. —
(Yausepcutetsl Poccun). — ISBN 978-5-534-07837-4. — Tekcr : anexktponssiii // DbC HOpaiT [caidr].
https://www.urait.ru/bcode/444111

3. DneKTpoXuMHUYEeCKHe METObI aHainu3a. JIabopaTopHbIN MPAKTUKYM : yueOHOE ocoOue sl aKaJeMHYECKOTO
6akanaBpuata / JI. K. Heynauuna, 1O. C. Ilerposa, H. B. Jlaku3a, E. JI. JlebeneBa. — Mocksa : M31aTenbcTBO
FOpaiir, 2019 ; ExatepunOypr : U3a-Bo Ypan. ya-ta. — 133 ¢. — (YuuBepcutetsl Poccun). — ISBN 978-5-
534-10912-2 (U3natensctBoO FOpaiit). — ISBN 978-5-7996-1276-4 (U3a-Bo Ypai. yH-Ta). — TekcT :
anektpoHHbIH // DBC FOpaiit [caiit]. https://www.urait.ru/bcode/432227

4. Heynauuna JI. K. ®u3uko-XuMHU4ecKre OCHOBHI IPUMEHEHUS KOOPAMHAIMOHHBIX COeTMHEHHI: Y ueOHOe
nocooue/Heynaunna JI. K..-ExatepunOypr: Y panbckuii penepansusiii yausepcuret, 96C ACB,2014, ISBN
978-5-7996-1297-9.-124. http://www.iprbookshop.ru/68499.html

JdomosHuTeIbHAS:

1. BacunweB B. II.Ananutnueckast xumus.yueoHoe nocodue ais By30B : B 2 kH. KH. 1. Tutpumerpuueckue u
rpaBUMeTpHYecKuii MeTo bl ananu3a/B. I1. Bacubes.-5-e u3n., crep..-Mocksa:/{poda,2005, ISBN 5-7107-
9657-3.-366

2. OcHOBBI aHaTUTHYECKON XUMHH. [IpakTHYeCcKOoe pyKOBOACTBO:yueOHOE MMOCOOHE /71l YHUBEPCUTETOB M BY30B
110 XUMHUKO-TECXHOJIOTI'NYCCKHUM. Ce.]'ILCKOXOZ%SII‘/'ICTBCHHI)IMj MEIUITMHCKUM, (papMaHGBTI/I‘ICCKI/IM
cnermansHOCTAM/FO. A. Bap6anar [u ap.] ; pen. FO. A. 3omoToB.-2-¢ u3a., ucnp..-MockBa: Briciias
mkoia,2003, ISBN 5-06-004679-6.-463.

3. Ananutuyeckas XuMus : yueOHoe ocodue i cpeiHero mpodeccuoHansHoro oopasosanus / A. 1.
Amnapses, I'. K. JIlynenko, T. I1. Anekcanapona, A. A. KazakoBa. — 2-e u3f., ucrp. u aomn. — MockBa :
WznarensctBo HOpaiit, 2020. — 107 ¢. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-07838-1.
— Texcr : anextponnsiit // DBC I0paiit [caiit]. https://urait.ru/bcode/453609

4. OCHOBBI aHAJIMTUUECKOW XMMUU.Y4EOHHK JIJIs CTYICHTOB XUMUYECKOT0 HAIIPABJICHUS U XUMHUECKUX
CIeLMaIbHOCTEH BY30B : B 2 KH./MOCKOBCKHIA TOCYJapCTBEHHbIN yHUBepcuTeT uM. M. B. JlomoHOCOBa; pen.
10. A. 3omoToB.-Mocka:Bricmas mkona,2004.Ka. 1.06mue Borpocsl. MeTtonabl pa3aenenus/T. A. bonbmiosa
[1 np.].-2004.-361, ISBN 5-06-004732-6.-bubnuorp.: c. 351-352. - [Ipeam. ykas.: c. 353-356

5. OCHOBBI aHATUTHYECKON XUMUH. 3a]1a4i M BOIPOCHI:yuyeOHOe ocodue uist cTyaeHToB By30B/B. 1. @aneena
[u np.] ; pen. FO. A. 3omoToB.-2-€ u31., uctp..-MockBa:Bricias mikona,2004, ISBN 5-06-004029-1.-412.

6. OCHOBBI aHAJIMTUYECKOW XUMHU.yU€OHUK JJIs CTYIEHTOB XUMUUECKHUX CIEMATIbHOCTEN BY30B : B 2
kH./MOCKOBCKUH Tocy1apcTBeHHbI yHuBepcuteT uM. M. B. Jlomonocosa; pex. 0. A. 30510T0B.-
Mocksa:Briciias mkoina,2004.Ku. 2.Metoasr xumuyeckoro ananusa/H. B. Anos [u ap.].-2004.-503, ISBN 5-
06-004734-2.-bubmuorp.: c. 490-493



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.fptl.ru/biblioteka/analiticheskaya-himiya.html CaiiT no anHanuTuyeckoilt Xumuu
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3zoBaTenbHbIi IPOIECC MO AUCHUITUHE AHATUTHYecKasi XuMus. KoJmyecTBeHHbIH aHau3
IperoiaraeT UCIOIb30BaHUE CIEAYIOLIETr0 MPOrpaMMHOI0 obecredeHus: U HH(OPMAIIMOHHBIX CIIPAaBOYHBIX
CHCTEM:

1. I[Ipe3eHTaliiOHHBIE MAaTEPUAIIBI (CIAl bl IO TEMaM JICKIIHOHHBIX U MPAKTUYECKUX 3aHITHIA);

2. loctym B pexxume on-line B DnekTpoHHyto 6ubimoTtednyro cuctemy (9bC);

3. locTyI B 3JEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA,;

4. TIpunoskeHue MO3BOJIIOIICE MPOCMATPUBATh U BOCITPOU3BOAUTH MearnakoHTeHT PDF-(daiinoB «Adobe
Acrobat Reader DC»);

. [IporpaMMmel, 1eMOHCTpaluy Buieo Matepuaios (rpourpsiBatens)« WindowsMediaPlayery;

. [IporpamMma npocmoTpa uHTEpHET KOHTeHTa (Opay3ep) «Google Chromey;

7. llporpammusit maketr Microsoft Office (Word, Excel, Power Point).

AN D

IIpu ocBOCHMM MaTepUalla U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHuaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHATHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/II\/’I, ayJJuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHN,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOM 0a3bl, HEOOX0AMMO AJIsl OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLEeCcca 0 AUCHHUILIHHE

Jliis ipoBeieHNs IEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN HEOOXOMMa ayAUTOPHS, OCHAIIIEHHAS

MPE3EHTAIIMOHHON TeXHUKON (HOYTOYK/KOMITBIOTEpP, MYJIbTUMEINA-TIPOEKTOP, KpaH AJIs MPE3eHTALINN) C

COOTBETCTBYIOIINM MPOrPaMMHBIM 00ECTICUCHHEM, MEJIOBON MJIM MAapKEPHON JOCKOM.

Jlist mpoBenieHnst 1a00paTOPHBIX pabOT HEOOXOAMMBI JTabopaTopun "KauecTBEHHOT0 M KOJMYECTBEHHOTO

aHaynza", "OIeKTPOXUMHUYECKUX MEeTOI0B aHaiu3a", "CrnekTpooToOMETpHUECKUX METOO0B aHaiu3a'",

OCHAIIIEHHBIE CTICIIUATN3UPOBAHHBIM 000pyaoBaHreM. CoctaB 00opyaoBanus onpezeneH B [Tacmoprax

nabopaTopuil.

JUnist mpoBeIeHHsI TPYTIIOBBIX (MHANBUAYAIbHBIX) KOHCYJIbTAIUI HE00X0AMMa ayUTOPHSI, OCHAIIICHHAS

MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM

o0ecrieyeHrneM, MeJIOBOM WIIM MapKEepPHOH TOCKOH.

Jlnist mpoBeIeHHsI TEKYIETO KOHTPOJISE He00X0IuMa ay IMTOPHs, OCHAIIEHHAs! TPE3eHTAMOHHON TEXHUKON

(mpoekTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOrPaMMHBIM 00€CIIEYeHUEM, MEJIOBOM WM

MapKEpHOH JOCKOM.

J171s caMoCTOSITeNIbHOM paboThl HEOOXO0IMMa ay TUTOPHS], OCHAIIIEHHAs KOMIIBIOTEPHON TEXHUKOH C

BO3MO>KHOCTBIO MOJIKITFOUeHUS K ceTH "MHTepHeT", 00ecneueHHbIM TOCTYIIOM B 3JIEKTPOHHYIO

nH(pOpPMaAITMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHUTETA, a TAK)KE MOMeNIeHus1 HaydaHoi ounonuotexku [ITHUY.
[Tomemenust nayunoit 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-0ubnuorpadpuueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaibHbIMU KOMIIBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
AnanuTndyeckasa xumMud. KoJindyecTBeHHBIN aHAJIN3

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus Ilnanupyembie pe3yJbTaThl Kpurepuu oneHuBaHus pe3ya1bTaTOB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HAET KOJNYECTBEHHBIE HeynosiierBopureJ

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

3aBUCHMOCTH, JIEXKAIIHE B OCHOBE
TEOPHH aHATUTHYECKOW XHUMUHU;
yMeeT MPOBOJHUTH PACUYETHI 10
($YHKIMOHATHHBIM
3aBHCUMOCTSIM; 3HAET U
IOpUMEHSIET PaBUiIa OKPYTIICHHUS;
3HAET LIEJH U 33/1a4H
aHAJTUTUYECKON XUMUH; 3HAET
JTalbl aHAJIN3a; 3HAET
KJTacCH(UKAIHIO METO/IOB
aHaJM3a, BO3MOKHOCTH
UCTIONIb30BAHMSI TOTO MJIM HHOTO
MEeTO/1a, UX MPEHMYIIECTBa U
OTPaHUYCHUS; 3HACT
TEOPETUYECKHE OCHOBBI
XUMHAYECKOTO aHaIH3a

HE 3HAET KOJMYECTBEHHbIE 3aBUCHUMOCTH,
JeKaIUe B OCHOBE TEOPUH aHATUTUYECKOM
XUMHH; HE YMEET IPOBOAUTDH PACUETHI O
(GyHKIIMOHAJIBHBIM 3aBUCUMOCTSIM; HE 3HA€T U
HE yMEET MPUMEHSTH PABUJIa OKPYTJICHHUS, HE
3HACT MEJIU 1 33/1a4¥ aHATUTHYECKON XUMHUH,
HE 3HAET 3Tallbl aHaJIN3a; HE 3HaeT
KJIaccu()UKAIUIO METOIOB aHAIIN3A,
BO3MO>KHOCTH MCIOJIb30BaHUS TOTO WJIM UHOTO
MeTOoJa, UX MPEUMYIIECTBA U OTPAaHUYEHUS;, HE
3HAET TEOPETUUECKUE OCHOBBI XUMUYECKOTO
aHanu3a

YaoBaerBopuTeabH
3HAET KOJIMYECTBEHHbIE 3aBHUCUMOCTH,
JieXalire B OCHOBE TEOPUH aHATTMTUYECKON
XUMUU; HE YMEET NPOBOJAUTH PACUETHI MO
(GYHKIIMOHATBHBIM 3aBHCUMOCTSIM; HE 3HAET U
HE YMeeT MPUMEHSTh PaBUiia OKPYTICHHUS;
3HAEeT IEJIU U 33]a4i aHATUTUYECKOU XUMHUH;
3HAET ATAIbl AaHAJIN3a; HE 3HACT
KJIacCU(UKALIMIO METOJIOB aHaIn3a,
BO3MO>XHOCTH MCIIOJIb30BAHMSI TOTO WJIK MHOTO
METO/a, UX MPEUMYIIECTBA U OTPAaHUYCHUS;, HE
3HACT TEOPETUIECKHNE OCHOBBI XUMHUYECKOTO
aHaJIM3a; 3HaHMsI 0011Ke, coaepKaT
3HAYUTEIIbHBIE POOEITHI

Xopoio

3HAET KOJIMYECTBEHHBIE 3aBHUCHUMOCTH,
JeKalMe B OCHOBE TEOPUH aHATTUTUYECKOM
XUMUU; YMEET MPOBOJAUTH PACUETHI 110
(YHKIIMOHATTBHBIM 3aBHCHUMOCTSIM; 3HAET U
MIPUMEHSIET MpaBUjIa OKPYIJICHHS; 3HAET LETU U
3a/1a4yd AaHAJIUTUYECKON XUMHH; HE 3HAET 3TAllbl
aHaln3a; 3HaeT KIacCU(PUKALIUIO METOI0B
aHaJn3a, BO3MOXXHOCTH MCIOJIb30BAHMS TOTO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
WM UHOTO METOJA, UX MPEUMYIIECTBA U
OTPaHUYEHUS; YACTUYHO 3HAET TEOPETUUCCKUE
OCHOBBI XUMHUYECKOT'O aHAIN3a; 3HAHUS
chopMUPOBaHHBIE, COJIEPKAT OTEIbHbBIE
poOebI

OT1iu4HO
3HAeT KOJIMYECTBEHHBIE 3aBUCHUMOCTH,
JIeKaIUe B OCHOBE TEOPUU aHATUTUYECKOM
XUMHH; YMEET MPOBOIUTH PACUETHI 10
(YHKIIMOHATBHBIM 3aBUCUMOCTSIM; 3HAET U
MPUMEHSIET MTPaBUIIa OKPYTJICHUS; 3HAET 1IeJI U
3aJlauM aHAJTUTUYECKON XUMUU; 3HAET 3TaIlbl
aHaIM3a; 3HaeT KIacCU(UKAITIIO METOIO0B
aHaIM3a, BO3MOXXHOCTH MCIIOJIB30BAHMS TOTO
WM UHOTO METOa, UX MPEUMYIIECTBA U
OTPaHUYEHUS; 3HAET TEOPETUICCKUE OCHOBBI
XUMHYECKOTO aHalln3a

OIIK .4

Cnoco0eH NPpOBOAUTH AHAJIN3 JINTEPATYPHBIX JAHHBIX M0 TeMe HAYYHOI'0 UCCJIeJ0BAHUs,
IUVIAHUPOBATH U IPOBOAUTH C COOJIIOleHEeM HOPM TEXHUKH 0e30MaCHOCTH IKCIIEPUMEHTAIbHbIE
HCCJIeJOBAHUS, IPUMEHSITh PACYeTHO-TeOpeTHYeCKUe MEeTO/IbI IVIsl U3y4YeHHUsI CBOWCTB BellecTB 1
MPOLECCOB € UX YYACTHEM C HCIOJb30BAHNEM COBPEMEHHON BbIYUCIUTEIbHON TEXHUKH

Komnerennus IInanupyemsie pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaTOB
(MHaUKaATOP) o0y4eHus o0y4eHusn
OIIK 4.1 3HACT CBOMCTBA XUMHUYECKUX HeynosiierBopureln
Pabotaer c BELIECTB U MaTEPHUAIIOB; 3HACT HE 3HAEeT CBOWCTBAa XMMHUUYECKUX BEILECTB U
XUMHYECKUMHU HOPMBI TEXHHKH O€30MAaCHOCTH; | MATEPUAJIOB; HE 3HAET HOPMBbI TEXHUKHU

BELLIECTBAMU C
COOJTFOICHHEM HOPM
TEXHUKHU 0€30IIaCHOCTH

yMeeT paboTaTh ¢ XUMUYECKUMHU
BEUICCTBAMM; 3HACT OCHOBHBIE
THUIIBI U yCIIOBHSI IPOBENCHUS
AQHAJIMTUYECKUX PEaKIUI

0e30macHOCTH; He yMeeT paboTaTh ¢
XUMHYECKUMHU BEIIECTBAMH; HE 3HAET OCHOBHBIC
THUIIBI U YCIIOBUS POBEACHUS aHATUTUYECKUX
peakuui

YoB/1€TBOPUTEIbH
3HAeT CBOMCTBA XUMHUECKHX BEIIECTB U
MaTepUasoB; 3HAET HOPMbI TEXHUKU
0€30MMacHOCTH; HE YMeeT padoTaTh ¢
XUMHUYECKUMHU BEUIECTBAMH; HE 3HAET OCHOBHBIE
THUIIBI U YCIIOBUS MPOBEACHUS aHATUTUYECKUX
peakuuii; 3HaHus O0IIHe, COIEepKaT
3HAYUTENIbHbIE MPOOEbI

Xopouo

3HAeT CBOMCTBA XUMHUECKHX BEIIECTB U
MaTepUajIoB; 3HAET HOPMbI TEXHUKU
0€30macHOCTH; HE YMeeT paboTath ¢




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo
XUMHYECKUMH BEILIECTBAMHU; 3HAET OCHOBHBIE
TUIIBIL U YCIIOBUS IPOBEACHUS AHATUTUYECKUX
peakuuii; 3HaHus: ChOPMUPOBAHHBIE, COJIEPIKAT
OTJeNbHBIE TPOOEITBI
OT1iu4HO
3HAeT CBOMCTBA XMMHUUYECKHUX BEILIECTB U
MAaTepUAJIOB; 3HAET HOPMbI TEXHUKHU
0e30MacHOCTH; yMeeT paboTaTh ¢ XUMHUUECKUMHU
BEILIECTBAMM; 3HAET OCHOBHBIE TUIIBI U YCIOBUS
MIPOBEACHUS aHAITUTUYECKHU
OIlIK 4.3 3HACT METOJbl XMMHYECKOTO HeynosierBopure
Braneer HaBbIkKamMu aHaJIN3a; 3HAeT TEXHUKY HE 3HAeT METOJIbl XUMUUYECKOTO aHAJIN3a; HE
MIPOBEACHUS BBITIOJTHEHHS] XUMUYECKUX 3HAET TEXHUKY BBIITOJTHEHUS XUMHUYECKUX
AKCIEPUMEHTAIBHBIX METOJIOB aHAJIN3a, OCHOBHBIE METOJIOB aHAJIN3a, OCHOBHBIE Ollepalun
HCCIIEIOBAHUM, onepauvy KOJIMYECTBEHHOTO KOJIMYECTBEHHOTO XMMHUYECKOT0 aHAJIN3a; HE
CUHTETUYECKUMU U XMMHYECKOTO aHAJIN3a; 3HAET 3HaeT 000pyA0BaHUE /ISl BBIMOJTHEHUS
AHAJIMTUYECKUMU 000pyOBaHUE IS BHIMIOJTHEHHUST | XUMUYECKMX METOJ0B aHaIU3a; HE YMEET
METOAAMU IOTY4YECHUS U | XHMHUUECKUX METOJIOB aHaliu3a; | BBIOJIHATH KOJUYECTBEHHBIM XUMUYECKUIA
HACCJIICTOBAHUA YMEECT BBIIOJHSATD a”ajin3

XHMHYECKHUX BEIICCTB U
peakLuii, MPUMEHSET
PacyeTHO-TEOPETHUECKHIE
1 TIOJTYyDMITUPUIECKHE
MOJICIIH TIPH PEIICHUH
3a7a4 XUMUYECKOU U
buzmIecKoi
HaHpaBHCHHOCTI/I

KOJIMYECTBEHHBINM XUMHUYECKUN
aHaJIn3

YnoBaerBopuTebH

3HAET METOJIBI XMMHYECKOT0 aHaJIN3a; HE 3HAeT
TEXHUKY BBITIOJIHCHHS] XUMHYECKUX METOI0B
aHajn3a, OCHOBHBIE ONepaluu
KOJUYECTBEHHOI0 XUMHUYECKOI'0 aHaI13a; 3HACT
000pyT0BaHUE JIJIsl BBIMIOTHEHHUS] XUMHUYECKHIX
METOJOB aHAJIW3a; HE YMEET BBINOIHATh
KOJIMYECTBEHHLIN XUMUUCCKUN aHaIN3; 3HAHUS
o01ire, coepkKar 3HaYUTeIbHbIE TPOOEITbI

Xopouo
3HACT METOJIBI XUMHYECKOI'0 aHAJIN3a; 3HACT
TEXHUKY BBITIOJIHEHHUS] XUMHUUECKUX METOJI0B
aHaJIM3a; YaCTUYHO 3HAET OCHOBHBIE Ollepaluu
KOJIMYECTBEHHOTO XUMUYECKOI'0 aHAIIN3a;
YaCTUYHO 3HACT 00OpYAOBAHUE JIJIst
BBITTOJIHEHHUS XMMHYSCKUX METOA0B aHAJIN3a;
YMEET BBINOJIHATH KOJIUYECTBEHHBIN
XUMHUYCSCKHAM aHaJINW3, 3HAHMS
chopMHUpOBaHHBIE, COIEPKAT OTIACITHHBIC
poOebI

OTtau4dHo
3HACT METOIBI XUMHUYECKOTO aHAJIN3a; 3HACT
TEXHHUKY BBITIOJTHEHUS] XUMUYECKUX METOJ0B
aHajn3a, OCHOBHBIE ONepaluu
KOJIWYECTBEHHOI0 XUMHUYECKOI'0 aHAIM3a; 3HACT




KoMnerennus

IInanupyemble pe3yJbTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0yueHust o0y4eHust
OT1iu4HO
000pyI0BaHUE /ISl BBIMOTHEHUS XUMHUYECKHIX
METOJIOB aHAJIN3a; YMEET BBIIOIHITh
KOJIMYECTBEHHBIN XUMUUECKUI aHAIIU3
OIIK.5

Cnoco0eH 00padaTbiBaTh, aHAJIM3MPOBATh, MHTEPNPETHPOBATH U 00001ATH Pe3yabTAThI
IKCMEPUMEHTAJIBHBIX U PACYETHO-TEOPEeTHYECKHX PAadOT B MpodeccHOHAIBHOI 1eITeJIbHOCTH C
HCIOJIb30BAHHEM TEOPEeTHYECKUX 3HAHUI ¥ MPAKTHYECKHUX HABBIKOB PellleHUs MaTeMaTHYeCKHX

U puU3MIeCKHUX 3a1a4

Komnerennus Ilnanupyemsble pe3y/ibTaThl Kpurtepun onennBanus pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.5.1 3HaeT QyHKIUOHAJIbHBIE HeynosierBopureJ

OO6pabateIBaeT u
aHATM3UPYET PE3yIbTaThI
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM,
HaOIIOCHUH, U3MEPEHUHN
B Mpo¢eCcCHOHATBHOM
JIeATEeILHOCTH

3aBUCHMOCTH, JIS)KAIINE B OCHOBE
XMMHYECKHX METOJIOB aHAIIN3a;
3HAET AaHAJTMTUYECKUE CUTHAIIBI
XUMHYECKHX METOJIOB aHAJIN3a,
CIOCOOBI X U3MEPEHMUS; 3HACT
CHoco0bI 00pabOTKU Pe3yIbTaTOB
HKCTIIEPUMEHTAIBHBIX
UCCJIE0OBAHUM; YMEET
0o0pabaTbIBaTh U aHAJTU3UPOBATH
pe3yJbTaThl SKCIEPUMEHTATbHBIX
MICCIIEJOBAaHMI; 3HAET
METPOJIOTHYECKHE
XapaKTEePUCTHKH METOI0B
aHaJIM3a; yMeeT OLICHUBATh
METPOJIOTHYECKHE
XapaKTePUCTHKH

HE 3HaeT (PYHKINOHAJIbHbIE 3aBUCUMOCTH,
JIeKaIlie B OCHOBE XUMUYECKUX METOJIOB
aHaJIN3a; HEe 3HAeT aHAINTHYECKUE CUTHAJIBI
XMMHUYECKHX METOJIOB aHAJIN3a, CIIOCOOBI UX
WM3MEPEHHsI; HE 3HAET CITOCOOBI 00paboTKH
PE3yJIbTATOB SKCIEPUMEHTAIBHBIX
HCCIIEIOBaHM; He ymeeT o0pabaThiBaTh U
aHAJTM3UPOBATH PE3YIIHTATHI
HKCIEPUMEHTAIBHBIX HCCIICIOBAHNN; HE 3HACT
METPOJIOTHYECKUE XaPaKTEPUCTUKU METOJIOB
aHaJM3a; He yMeeT OIICHUBATh
METPOJIOTHUECKUE XaPAKTEPUCTHUKU
YnoBaerBopuTeabH
3HaeT (PyHKIMOHAIBHBIC 3aBUCIMOCTH,
JIeKalIre B OCHOBE XUMUYECKUX METOJIOB
aHaJN3a; 3HaeT aHAJTMTUYECKHE CUTHAIIBI
XMMHUYECKHX METOJIOB aHAJIN3a, CIIOCOOBI MX
U3MEPEHUs; He 3HaeT crocoObl 00paboTKH
Pe3yJIbTATOB SKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHMI; HE ymMeeT o0pabaTbIBaTh U
aHAJIM3UPOBATh PE3YJIbTAThI
HKCIEPUMEHTANBHBIX HCCIIEI0OBAHNN; 3HAET
METPOJIOTHYECKUE XapaKTEPUCTUKU METOJIOB
aHaM3a; He yMeeT OI[CHUBATh
METPOJIOTHUECKUE XapaKTEPUCTUKH; 3HAHUS
o01mue, conepkaT 3HAYUTEIbHBIE TPOOEITBI
Xopouo
3HaeT (PyHKIMOHAIBHBIC 3aBUCUIMOCTH,
JIeKaIIAe B OCHOBE XUMHUYECKUX METOJIOB
aHaM3a; 3HaeT AaHAJTMTUICCKUE CUTHAIIBI
XMMHAYECKHX METOJIOB aHAJIN3a, CIIOCOOBI MX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
U3MEPEHUs; 3HaeT COCO0Bl 00pabOTKU
Pe3yJIbTATOB SKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHMI; yMeeT 00pabaThIBaTh U
aHAJM3UPOBATh PE3YJIbTAThI
HKCIEPUMEHTANIBHBIX HCCIIEI0OBAHNMN; HE 3HAET
METPOJIOTHYECKUE XapaKTEPUCTUKU METOJIOB
aHaJIM3a; He yMEeeT OLICHUBATh
METPOJIOTHUECKUE XapaKTEPUCTUKH; 3HAHUS
c(OpMHPOBaHHBIE, COICPIKAT OT/ICITbHEIC
poOebI

OTtin4yHo
3HaeT (PyHKIMOHAIbHBIE 3aBUCUMOCTH,
JIeKaIIe B OCHOBE XUMHUYECKUX METOJIOB
aHaM3a; 3HaeT AaHAJTMTUICCKUE CUTHAIIBI
XMMHUYECKHX METOJIOB aHAJIN3a, CIIOCOOBI MX
M3MEpEHMS; 3HAET crIoco0bl 00paboTKU
Pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHMIA; yMeeT 00pabaThIBaTh U
aHAJM3UPOBATh PE3YIbTATHI
HKCIEPUMEHTANIBHBIX HCCIIEI0OBAHNN; 3HAET
METPOJIOTHUECKUE XapaKTEPUCTUKU METOJIOB
aHaJIN3a; yMeeT OLIEHUBaTh METPOJIOTHYECKHE
XapaKTePUCTUKH




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema noctaBku : 1. XUM, OIIX

Bujx MeponpusiTusi NpoMeKyTOYHOM aTTecTAlMH : DK3aMeH

Cnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OLEHKa MO0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTAIlH OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUSOHOTO MEPHOA.
MakcumajibHO€E KoanuecTBo 0aioB : 100

KonBeprauusi 60a/U10B B 0TMEeTKH

«oTau4Ho» - oT 81 mo 100

«xopoumo» - ot 61 o 80

«YAOBJIETBOPHUTEIBHO» - OT 44 110 60
«HeyI0BJIeTBOPUTEIbHO» / «He3auTeH0» MeHee 44 Oana

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb Beenenue B 3HAET CBOMCTBA XUMHYECKUX COCINHECHH;

KOJWYECTBEHHBIM aHAIU3.
BxoaHoe TECTUPOBAaHHUE

CrocoObl BBIPAKEHUS KOHIIEHTPALIUN
pPacTBOPOB; TEOPUIO KOMIUIEKCHBIX
COCIMHEHUI; TUIIbI PEAKLIUI; TIOHATHE
XMMHYECKOI0 PABHOBECHS U KOHCTAHThI
PaBHOBECHS; YMEET IUCATh YPABHEHUS
XUMHUUYECKUX PEaKUU; paCCUUTHIBATD
MOJISIPHBIE, IPOLICHTHBIE KOHLIEHTPALUH;
pacCcUUTHIBATh KOHCTAHTHI PABHOBECHS B
MIPEIJIOKEHHBIX YCIIOBUAX

OIIK.5.1 [TpaBwia oOparenus ¢ 3HAET MOHATHE 3HAYALIETO YUCIa; 3HAET
OOGpabaTeIBaET ¥ AHATU3UPYET YHMCIIOBBIM MaTEPHAIIOM — npaBuia paboThl C YUCIOBBIM MaTepPHAIIOM;
PE3yIbTAThI SKCTICPUMCHTAIIBHBIX | pe3ysIbTaTAMU XUMUYECKOTO | 3HAET U yMEeT IPUMEHSTh IIpaBuiia
MCCIIENIOBAHNI, HAOIIOICHNUI, aHanu3a. OKpYIJIEHUS; 3HAET U YMEET PACCUUTHIBATH
M3MEPCHNUIT B IPOYECCHOHATBHON | [IychpmenHOe KOHTPOJIbHOE | KPUTEPUH BOCIIPOU3BOJIUMOCTH
JIESATEIIbHOCTH MepONpHsITHE

OIIK 4.3 Omnpenenenre NpOLUEHTHOIO | 3HAET TEXHUKY BBIIIOJHEHUS

Braymeer HaBbIKaMu MPOBE/ICHUS | copepKaHus Oapusi B €ro I'PaBUMETPUYECKOTO aHAJIN3a; YMEET
SKCIICPUMCHTAIbHBIX COJISIX. MIPOBOJANUTH pacyeT IMPOIECHTHOIO
MCCIIC/IOBAHNH, CHHTCTHIECKUMH U| [TuchMeHHOe KOHTPOJIbHOE | COIEPIKAHUS OMPE/IENIIEMOr0 BEIECTBA;
AHAINTHICCKUMHU MCTONaMH MeponpusTHe 3HAET MpaBuiia paboThl C YHUCIOBBIM

MOJIyYeHHS U UCCIIeIOBAHUS
XMMHUYECKHX BEILECTB U peakLui,
IPUMEHSET PacyeTHO-
TEOpPETUYECKHE U
HOJYIMIIMPUYECKUE MOAEIH IIPU
pellIeHnH 3a7ja4 XUMHUYECKOHN U
(bu3nYeCcKOoil HallpaBJIEHHOCTH

MaTepuaIoM; yMeeT opopMIIATh TPOTOKOI
aHanm3a (0TYeT O MpoAeTaHHON paboTe)




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK 4.3 OrnpeneneHre NPOLEHTHOTO | 3HAET TPABUMETPUUECKUIN aHAIU3,
Brayieer HaBbIKaMu POBEACHHS | comepKaHus Oapus B ero TEOPETUYECKUE OCHOBBI, BO3MOXXHOCTH
OKCHEPUMCEHTAIBHBIX COJIAX. MPUMEHEHUS; 3HAET HOPMBI TEXHUKHU

UCCJIETOBaHUM, CHHTETHYECKUMU U
AHAJTUTUYECKUMH METOJAaMHU
MIOJTYYCHUS U UCCIICIOBAHUS
XUMHYECKHX BEIICCTB U PEAKIIHIA,
MPUMEHSIET PacueTHO-
TEOPETUIECKHE U
MOJTYIMITUPUIECKHIE MOJICITH TIPH
pELIEHNH 3a]1a4 XUMUYECKON 1
¢u3nUecKoil HanpPaBICHHOCTH
OIIK 4.1

PabortaeT ¢ xumMu4ecKUMH
BEIIECTBAMH C COOJIOICHUEM
HOPM TEXHUKH 0€30MacHOCTH

Heo0bexTuBHpYeMoe
KOHTPOJIbHOE
MeponpusiTiue

0€e301acHOCTH; NpaBuIa paboThI C
XMMHUUYECKIMHU PEaKTHBAMH; YMEET
MIPOBOJAUTH IPaBUMETPUUYECKOE
ompezenenue (OpaTb HABECKY, TPOBOUTH
pacTBopeHue, ocaxeHne, QUIbTpOBaHHE,
NPOMBIBaHUE, BBICYIIIMBAHKE) MO
MPeUIOKEHHON METO/IMKE; paboTaTh C
XMMHUUYECKOH TTOCYI0H 1 1a00paTOPHBIM
o0opymoBaHUEM

OIIK.5.1

OOpabaTbkIBaeT U aHATU3UPYET
pe3yJIbTaThl IKCIIEPUMEHTAIBLHBIX
HCCIICOBAHUI, HAOIIOICHUH,
M3MEPEHHH B POo(dheCcCHOHATBEHOM
JIESITSIIBHOCTH

KoHntponbHOe 3aHsTHE TTO
TeMe «I paBUMeTpUUYECKUIT
aHaIU3».

ITucbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

3HAeT TPAaBUMETPHUCCKHUI aHAIN3; 3HACT
TEOPHIO M BAPHAHTHI IPAKTUIECKOTO
NPUMEHEHHS TPaBUMETPUYECKOTO aHANIN3a;
3HaeT (PyHKIMOHAIbHBIE 3aBUCUMOCTH,
JeXkKale B OCHOBE I'PaBUMETPHUYECKOTO
aHaJM3a; yMeeT MPOBOJUTH PACUYETHI 110
(GYHKIIMOHATIBHBIM 3aBUCHMOCTSIM; yMEeT
00pabaTbIBaTh pe3yIbTaThl
HKCTIEPUMEHTAIBHBIX UCCIICIOBAHUI; 3HACT
U TIPUMEHSET MPaBUIIa OKPYTIICHUS

OIIK 4.3

Brnazgeer HaBbIkaMu pOBEACHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHNM, CHHTCTUUICCKUMH U
AHATUTUIECKUMH METOAMH
MOJTyYEHUS U UCCIICOBAHUS
XUMHYECKUX BEIIECCTB U PEaKIIHiA,
MPUMEHSIET PacueTHO-
TEOPETUIECKHE U
MOJTyIMITUPUIECKHE MOJCTHU MPU
pEIIeHnH 3a7]a4 XUMHUYECKOHN U
(bu3nYeCcKoil HallPaBIEHHOCTH
OIIK.5.1

OOpabaTheIBaeT U aHATU3UPYET
Pe3yJIbTaThl IKCIIEPUMEHTAIBLHBIX
HCCIICOBAHUI, HAOIIOICHUH,
M3MEPEHHH B PO(dheCCHOHATBEHOM
JIESITSIIBHOCTH

Onpenenenre rpaMMOBOTO
coJiepKaHus XJIOPOBOJIOPOa
B pacTBOpE.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HAET TEXHUKY BBITTOJTHEHUS
TUTPUMETPUIECKOTO KHCIOTHO-OCHOBHOTO
aHaJM3a; yMeeT IMPOBOJAUTH pacyeT
IPaMMOBOTO COJICP KAHUS OTIPEIEIIIEMOTO
BEIIIECTBA; 3HACT MpaBUIa PabOTHI C
YHCIIOBBIM MaTEpUajIoM; yMeeT 0popMIIsATh
MIPOTOKOJI aHAJTN3a (OTYET O MPOIeIIAHHON
pabote)




Komnerenuus Meponpusitue

KonTposnpyemble 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK 4.3 Omnpenenenre rpaMMOBOTO | 3HAET MpaBuiia paboOThl C XUMUYECKUMU
Brafieet HaBbIkaMu TIPOBEJICHHS | comeprkanus skene3a (II[) B | peakTHBaMu; 3HACT THTPHMETPHICCKHUI
OKCHEPUMCEHTAIBHBIX pacTBope. KOMIUIEKCOHOMETPUUECKUI aHaIU3, YMEET
MCCIICIOBAHHH, CHHTCTHYCCKUMH H| [[chbMeHHOE KOHTPOJIbHOE | TIPOBOIMTH KOMILIEKCOHOMETPHUECKOE
AHAJIMTUICCKUMHA MCTOAaMH MeponpusiTue onpeeseHue Mo MPeIoKeHHON

MOJIyYEHUs U UCCIIEOBAHUS
XUMHUYECKUX BEIIECTB U PEaKIHA,
IIPUMEHSIET PacyeTHO-
TEOPETUYECKUE U
MOJIy3MIIUPUYECKHE MOJIETH PU
pELIEHNH 3a]1a4 XUMUYECKON 1
¢u3nUecKoil HanpaBICHHOCTH
OIIK.5.1

OOpabaTbIBaeT U aHATU3UPYET
pe3yabTaThl SKCIEPUMEHTAIbHBIX
HCCIIE0BaHUIA, HAOIIOIEHUH,
HU3MEPEHHH B Ppo(deCcCHOHATBLHOM

METOJIMKE, YMEET POBOJIUTH PACUET
IrPaMMOBOTO COZIEP>KaHUS OTPEEIIIEMOTO
BEIIECTBA; yMeeT 0hOPMIIATH OTUET O
MpojieNiaHHOM paboTe

JIeITEIIbHOCTH
OIIK.1.1 NroroBslii KOHTpOIIB. 1 3HAET LEU U 3aJa4M KOJIMYECTBEHHOTO
wmeet npeacraBieHne 0 HAYYHOH | yueOHBI MepHO. aHaJM3a, TCOPETUUECKUE OCHOBBI
KapTMHC MHpa Ha OCHOBC HNTOorosoe KOHTpPOJIbHOE WCTIOJIb30BAHMS TE€X WJIM UHBIX PEaKIUi 1
TIOJIOXKCHUH, 32aKOHOB 1 MeponpusaTHe PEaKTUBOB B LIENSAX KOJIMYECTBEHHOIO
3aKOHOMEPHOCTEH €CTECTBCHHBIX aHaJIM3a, XUMHUYSCKHE METOIbI aHAIN3a,
HayK

IIOTPEIIHOCTH OIPEJEIICHNUS; OCHOBHBIE
(dbopMyIIbl U1 pacueTa pe3yibTaToB
aHajM3a; yMmeeT 00pabaThiBaTh Pe3yabTaThl
aHaJIn3a ¢ y4eToM IpaBuil paboOTHI C
YHCJIOBBIM MaTEPUATIOM.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

BBenenue B KoJIM4eCTBEHHBIA aHAJIN3.

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca

VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcruManbHbIi a1, BEICTABIIIEMbII 32 MEPONPUATHE POMEXKYTOUHOM aTTecTauuu: 0

[TpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

3a mpaBWJIbHBIE OTBETHI HAa 15 BOMPOCOB TecTa (3a KaXKIbli MPaBUIbLHBIN OTBET 1 Oain) 15

HpaBI/IJIa oﬁpameﬂml C YUHCJIOBBIM MaTECpPHAJIOM — pe3yJibTaTaMU XUMHYECCKOIo aHaJ/JIn3a.

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca

VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMainbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 15




[IpoxoaHoii 6ann: 7

IToxa3zarean oneHMBaHUA

Baaasl

3a 6 3agaHMe: 3a BEPHBIM pacyeT abCOIFOTHOIO CTAaHJAPTHOIO OTKJIOHEHUs CTaBUTCS 2 Oana, 3a
BEPHBIN PacyeT OTHOCUTENBHOIO CTAaHAAPTHOTO OTKIOHEHUS CTaBUTCS 2 Oaia

4

3a4 3aJaHUuC MaKCHMMaJIbHO 3 6aJ'IJ'Ia, KOTOPBIC CTABATCS ITPOIOPHUOHAIIBHO YUCITY ITPABUJIBHBIX
OTBCTOB.

3a 5 3aganue

3a2 3aJaHuC MaKCHMMaJIbHO 2 6aJ'IJ'Ia, KOTOPBIC CTABATCS ITPOIOPHUOHAIIBHO YUCITY ITPABUJIBHBIX
OTBCTOB.

3a3 3aJaHUC MaKCHMMaJIbHO 2 6aJ'IJ'Ia, KOTOPBIC CTABATCS ITPOIOPHUOHAIIBHO YUCITY ITPABUJIBHBIX
OTBCTOB.

3a 1 3amanne MakcuMaabHO 1 Gal, KOTOPBIN CTAaBUTCS MPOTIOPIIMOHAIBHO YHUCITY MTPABUIBHBIX
OTBETOB.

Omnpenenenne NPOLEHTHOIO COAEPKAHUA OapHs B ero COJIfAX.

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus TpoBEAEHUS MEPONIPUSTHUS: B YAChl CAMOCTOSATEJILHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 12
[IpoxoaHoii 6amn: S

IToxa3zaTenn oneHMBaHUA

Baaasl

3a MMCbMEHHBIN OTBET CTYJEHTA HAa BOIPOC MO BBINOJIHEHUIO TPABUMETPUUECKUX ONPEACICHUM.
[Tpu onieHke 3amaHus 6aUT pacCCUYUTHIBACTCS ITyTEM YMHOKEHHUSI MAaKCUMATBHOTO Oallia 3a
3aJaHue Ha KOA((ULHUEHT:— €CIIU CTYACHT MOJHOCTHIO OTBETHII HA BOIPOC, TO BBOJUTCS

kodddurment 1,0; - ecau B OTBETE NOMYIICHBI HEOOBIITNE OMMOKH, HE UCKA3UBIIIHE
coJiepKaHne OTBETA, BBOAUTCS KodpurmeHt 0,5; - eciu CTyIeHT NoKa3all MOJTHOe He3HaHUE

MOCTABJICHHOT'O BOTIPOCa, TO cTaBUTCs () Gaynios.

3a mpaBWIIbHOE TPEICTABICHNE YHCIIOBBIX PE3YIHTATOB M PACUET OTHOCUTEIHLHOM OMIHOKH
onpeeIcHus

3a pacuer ¢akTopa nepecyera

3a BepHBIN pacueT 00beMa 0CaTUTEIs

3a mpeCTaBICHHYIO TPABUIBHYIO (OPMYITY Ul pacdyera

3a peCcTaBICHHbIN PaCYETHBIN pPe3yIbTaT

3a mpencTaBICHHOE 3HAYEHUE MACChI ITyCTOMN Taphl

3a MpaBUWJIBHO HAIIMCAHHYIO PEAKIIUIO

3a MPEACTABJICHHYIO BCJIMYHMHY AHAJIMTUYCCKOTO CUTHAJIA

bt | [ | e | e | e |

OnpenesieHne MPOMEHTHOTO COAEPKAHUA DapHsl B €0 COJIfAX.

[TpoaomKUTeTsHOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTanuu: 6 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOH padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOYHOM aTTeCTaluu: 3
[TpoxoxHoii 6amt: 0




Iloxka3atenu oueHMBaHUSA Banabi
3a MpaBWIbHYIO TEXHUKY B3BEILIMBAaHUS HA aHAIMTUYECKUX BECAX 5
3a npaBUWJIbHOE NIEPEHECEHUE HABECKHU B CTAKaH U OCAKICHUE 5
3a coOuto/IeHre TEXHUKU 0€30MaCHOCTH MU padoTe C CYyIIMIbHBIM 000pYA0BaHUEM 5
3a MpaBUWJIbHYIO TEXHUKY IIPOMBIBAHMS OCa/IKa METOOM JE€KaHTALUN 5
3a MpoBEpKY UUCTOTHI OCAAKA 5
3a npaBUIbHYIO TEXHUKY (HIBTPOBAHHS 5
KonTposbHoe 3aHsiTue 110 TeMe «['paBuMeTpUUYeCKMH AaHATIH3).
ITpoomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VYcnoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayANTOPHOI padoThl
MakcumanbHbIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 15
[TpoxoauHoii 6amn: 7
Iloxa3aTen oeHMBaHUSA Banasbt
3a 5 3agauy: 3a Hanucanue peakuuu — 1 6amn.3a Hanucanue Gpopmy 11 pacueta — 0,5 Oanna.3a 3
NPaBUJIBHBIN TOCUNTAHHBINA pe3yabTar — 1 6ayu1.3a mpaBUIbHOE MPEAICTaBICHUE YUCIOBBIX
pesyabraros — 0,5 Oana.
3a 4 3amauy: 3a HanucaHue peakiuu — 1 6an.3a Hancanue dpopmyd s pacuera — 0,5 6amra.3a 3
MPaBUJIBLHBIN TTOCUNTAHHBIN pe3ysbTar — 1 6ait.3a mpaBWIbHOE MPEACTABICHUE YHCITOBBIX
pesynbratoB — 0,5 Ganna.
3a 6 3agauy: 3a Hanucanue Gpopmy(bl) ocaautens — 0,5 6anna.3a Hanucanue peakuuu — 0,5 3
0amra.3a npeacTaBlIeHUE YCIOBUN ocaxaeHus — 1 6amn.3a mpeacraBieHne BO3MOKHBIX BUJIOB
3arpsisHeHus ocajaka — 0,5 6anna.3a npeacTaBieHUue BOZMOXKHBIX 3arpsA3HAIONIMX BemecTB — 0,5
Oamna.
3a 2 3aaauy: 3a HanKcaHWe ypaBHEHHBIX cxeM aHaiu3a — 0,5 6anna.3a Hanucanue Gopmy st 2
pacuera — 0,5 Oasia.3a npaBUIIbHBIE pacCYUTAaHHbIE pe3ynbTathl — 0,5 6aia.3a npaBUIbHOE
MpeJICTaBICHUE YUCIOBBIX pe3yabTaToB — 0,5 6ana.
3a 1 3agauy: 3a Hanucanue peakuuit — 0,5 6amta.3a Hanucanue Gopmyi(sl) 1s pacuera — 0,5 2
6anna.3a mpaBWIBHBIA paccuuTaHHBIN pe3ynbTat — 0,5 Oansa.3a npaBuiIbHOE PEACTAaBICHUE
YHCIIOBBIX pe3ynbraToB — 0,5 Ganmna.
3a 3 3amauy: 3a HanMcaHue peakuu — 1 6a1.3a MpaBUIILHO COCTABJICHHYIO (hopMyITy 2
KOJUTOMTHOM YaCTHIIBI B COCTaBE HEUTPAIIBHOW MHIICIIIBI — 1 Gasut.
Omnpenenenre rpaMMoOBOI0 COAEPKAHMS XJIOPOBOAOPOa B pacTBope.
ITpoomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VYcnoBust MpOBEACHUS MEPOTIPHSTHSA: B YaChl CAMOCTOSATEIbHOI PadoThI
MakcumanbHBIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectaun: 10
[TpoxoaHoii 6amt: 5
Iloxa3aTesn oeHMBaHUSA Banabt
3a MUCbMEHHBIA OTBET CTYAECHTA Ha BOIIPOC IO BBHIIOJHEHUIO KUCIOTHO-OCHOBHBIX 2




TUTPUMETPUUECKUX onpeaencHuid. [Ipu oueHke 3aanus 6aan pacCUnTHIBACTCS MyTEM
YMHOKEHUSI MAKCUMAaJIbHOTO 0asuia 3a 3a/laHue Ha K03 (PUIIMEHT:~ eClii CTYJEHT MOJHOCTHIO

OTBETHJI Ha BOIIPOC, TO BBOAUTCS kKo duumeHt 1,0; - ecnu B oTBEeTE AOMYIIEHBI HEOOIbIINE

OmMOKH, HE MCKA3HBIIINE COJIEP)KaHUE OTBETa, BBOAUTCA KodduimeHt 0,5; — eciu CTyIeHT
MoKa3aJj MOoJHOE He3HAHUE TIOCTaBJICHHOI0 Bompoca, To craButcs () 0amnos.
3a TOYHOCTbH BBINOIHEHUS paboThl: Omunbdka BeimoiaHeHus %oour. < 0,5 % — 2 6amna.Ommubka 2
BeinoaHenus 0,5 < %omr. < 1 % — 1,5 6amna.Ommoka Beimonanenus 1 < %omr. < 2 % — 1 Oamn.
3a mpaBWIIbHOE TPEICTABICHNUE YHCIOBBIX PE3YIhTATOB M PACUET OTHOCUTEIHHOM OMIHOKH 1
onpezeneHus
3a yKka3zaHue OJIy4YeHHOTO aHAJTMTUYECKOT0 CUTHAIA 1
3a npeacTaBICHUE UCXOIHBIX TaHHBIX 1
3a MpaBUWJIBHO HAIIMCAHHYIO PEAKLIUIO 1
3a mpencTaBICHHbIN PAaCUETHBIN pe3yibTaT 1
3a mpeCcTaBICHHYIO IPABUIIBHYIO (OPMYITY IJIsl pacuyera 1

Onpenesienne rpaMmmMoBoro coaep:xanus xesesa (III) B pacreope.

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca

YcnoBus mpoBeeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHOH padoThI

MakcumanbHBIH 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectaun: 10

[TpoxoaHoii 6amt: 5

IMoka3aTeiu oleHUBAHUS Baaabl

3a TouHOCTH BhIONMHEHUS. Ommnoka BeinoaHeHus %oour. < 0,5 % — 3 0ama.OmroOKka BhIIOJIHEHUS 3
0,5 < %omr. <2 % — 2 bama.
3a NMCbMEHHBIN OTBET CTYJIEHTA Ha BONPOC MO TEXHUKE BBIMIOJHEHUS 2
KOMIUIEKCOHOMETPUYIECKOTO TUTPUMETPUIECKOro onpeenenus. [Ipu onenke 3aqanus 6amn
paccuuThIBaeTCA MyTeM YMHOKEHHSI MaKCUMaJIbHOTO Oaa 3a 3afaHuie Ha Kod(pUIIUEHT:— eClH
CTYJIEHT MOJIHOCThIO OTBETUJI Ha BOIIPOC, TO BBoAUTCA KoddduuumeHT 1,0; - eciau B oTBeTe
JIOTTYIIIEHbI HEOOIBIIINE ONTMOKH, HE CKA3UBIINE COICPKAHNE OTBETA, BBOAUTCS KOADOUIIMEHT
0,5; - ecnu CTyAEHT MOKa3all MOJIHOE He3HAHKE MTOCTABIEHHOTO BOIMpoca, TO cTaBuTcs () 6aios.
3a nmpencTaBIeHHYIO IPABUIBHYIO GOPMYITy AJISl pacyeTa 1
3a mpencTaBICHHBINA BEPHBIN paCCYMTAHHBIN pe3ynbTatT 1
3a mpencTaBIeHHE UCXOTHBIX JAHHBIX 1
3a mpaBWIIbHOE MPEICTABICHNE YHCIOBBIX PE3yIbTaTOB M PACUeT OTHOCUTEIHHOM OMIHOKH 1
onpeeIeHus
3a ykazaHue MOJy4YeHHOr0 CUTHaja 5

3a MpaBUJIbHO HAITUCAHHYIO PCAKIIUTO

HroroBmiii KOHTPOJIb. 1 yueOHbIN IEepPUO/.

[TpoaomKUTET,HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITeIbHON PadoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 35

IIpoxoaHoii 6amn: 15

IToxa3zaTean oneHMBaHUA

Baaasl

3a MoJHBIM OTBET Ha TeopeTrueckuit Bonpoc.[logpoOHas pazbamioBka yka3aHa B 26

MpUKpETTIeHHOM (haiine ¢
KPUTEPHUSIMU.

3a pemieHue 3a1a4n.3a NPaBUIBHO HAIMMCAHHbIE Peakiy — 10 2 6ayuioB.3a IpeCcTaBICHNE 9

MaTEeMaTUYECKOr0 BbIPAXKEHUSI OCHOBHOT'O 3aKOHA, UCIIOJIb3yEMOTr0 B IAHHOM METOJIE aHAJIh3a —
110 2 6ayToB.3a MPaBWIIbHBIA PACCUYMTAHHBIA Pe3yIbTaT — 0 3 6aI0B.3a MpaBUILHOE

MIPEJICTaBICHUE YUCIOBBIX PE3yIbTaTOB — 10 2 OaJIOB.

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : DK3aMeH

Crnioco0 npoBeneHnst MepoONpHUATHS MPOMEKYTOYHOM aTTecTanuy : OleHKa 0 JUCHMIUIMHE B paMKax
MIPOMEKYTOUYHOM aTTeCTAllMK ONPEIesIeTCs] Ha OCHOBE 0aJllIOB, HAOpPaHHBIX 00YYaIOIIMMCS Ha KOHTPOJIBHBIX

MEPOIPHUATHSIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.
MakcumajibHO€e KoanuecTBo 0aioB : 100

KonBeprauusi 60a/U10B B 0TMEeTKH

«oTau4Ho» - oT 81 no 100

«xopommo» - ot 61 o 80

«YAOBJIETBOPUTEIBHO» - OT 43 110 60
«HEeYHO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI

(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK 4.3 Onpenenenre rpaMMOBOTO U | 3HA€T TUTPUMETPUUECKUNA aHaAJIN3,
Bnageer HaBbIKaMU IPOBEACHUS 00BEMHOTO CoZCpKaHUA TEOPETUYCCKHE OCHOBBI, BO3MOJKHOCTH
OKCIICPUMEHTAIBHBIX IIEPOKCHUIA BOAOPOA. MIPUMEHEHUS; 3HAET [IpaBUJIa TEXHUKU
MCCIIEIOBAaHHI, CHHTETHIECKHMHE H| Heo§heKTHBHPYeMoe 0e30macHOCTH, IpaBuiIa paboThI C
AHAUTHTHICCKHMH MCTOAaMHU KOHTPOJILHOE XUMUYECKHMH PEaKTUBAMHU; YMEET
HOJyHCHUA 1 HCCICA0BAHNA MeponpusaTHe IIPOBOJUTH TUTPUMETPUYECKOE

XUMHYECKUX BEIIECTB U PEAKLUU,
MPUMEHSIET PacueTHO-
TEOPETUYECKHE U
MOTYAMITUPUICCKHAE MOJICIH TTPH
pEIIeHUH 3a71a4 XUMUYECKOU 1
(U3UYECKON HAMPaBICHHOCTH
OIIK 4.1

Paboraer ¢ xumudeckumMu
BEIIECTBAMH C COOIIOACHUEM
HOPM TEXHUKH 0€30I1aCHOCTHU

ONPEACIICHUE IO TPEAJIOKEHHOU
METOJIMKE; YMEET paboTaTh C XUMUYECKOM
MOCYJI0¥M 1 JTaOOpaTOPHBIM 000PYI0BAHUEM




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK 4.3 OrnpezneneHne rpaMMOBOTO U | 3HAET TEXHUKY BBITTOJTHEHUS
Briazieet HaBbIKaM¥ TIPOBEJICHUS. | 06BEMHOTO COJICPIKAHHS TUTPUMETPUYCCKOTO
SKCIICPUMCHTAIbHBIX MEPOKCHUIA BOAOPOA. OKHCJIMTEIILHO-BOCCTAaHOBUTEIHLHOTO

UCCJIETOBaHUM, CHHTETHYECKUMU U
AHAJTUTUYECKUMH METOJAaMHU
MOJTyYEHUs U UCCIIEOBAHUS
XUMHUYECKUX BEIIECTB U PEAKIIHA,
IIPUMEHSIET PacyeTHO-
TEOPETUYECKUE U
MOJTy3MITUPUYECKHE MOJIETH NPU
pELIEHNH 3a]1a4 XUMUYECKON 1
¢u3nUecKoil HanpPaBICHHOCTH
OIIK.5.1

OOpaOaTbIBaeT U aHATU3UPYET
pe3yabTaThl SKCIEPUMEHTAIBHBIX
HCCIIE0BaHUIA, HAOIIOIEHUH,
HU3MEPEHHH B pOo(deCcCHOHATBLHOM
JIESITEIbHOCTH

ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

aHaJM3a; yMeeT MPOBOJUTH pacyeT
IPaMMOBOTO COJIEPYKAHHS OTIPEACISIEMOTO
BEIIIECTBA; 3HAET IpaBUiIa pabOTHI C
YHCJIOBBIM MaTepUAIIOM; YMEET 0(OPMIISATh
MIPOTOKOJI aHaNK3a (OTYET O MPOIeIaHHON
pabore)

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHUpa HA OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX

KonTponbsHoe 3aHaTHE TTO
TeMe « TuTpumMeTpudecKuin
aHaIM3».

ITncbMeHHOE KOHTPOJIbHOE

3HACT TCOPETUICCKUC OCHOBEI
TUTPUMCTPHUYCCKOI'O MCTOAA aHaJIn3a,
3HACT KOJIMYCCTBCHHEBIC XapaKTCPHUCTUKH,
JICKAIHUX B OCHOBC TUTPUMETPHUICCKOT'O

MeponpusiTue METO/1a aHaJIn3a, OCHOBHBIE (POPMYJIbI IS

HayK pacuera; yMeeT pacCUUTHIBATh PE3YIbTAThI

IO MOJIYYEHHBIM aHAJTUTHYECKUM

CUTHaJIaM; yMeeT NoAOupPaTh yCIOBUS JUIS

MIPOBEJICHUS aHAJIN3a; YMEET PACCUUTHIBATh

IIOTPEIIHOCTH TUTPUMETPHUUECKOIO METO1A

aHaJIn3a; yMEeT CTPOUTh KPUBBIE

TUTPOBAHUSA, IOJOUPATH UHAUKATOP
OIIK.1.1 CpaBHeHne 3HAET XUMHUYECKHE METOIbl aHAIN3a, UX
Mwmeer npencraBieHyre 0 HAYYHON | rpaBUMETPUYECKOTO U KJ1accu(UKaum, TEOPETUYECKHE OCHOBBI;
KapTAUHC MUpa Ha OCHOBC TUTPUMETPAUYECKOTO 3HAET BO3MOXHOCTU IIPUMEHEHUA

IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

METOJIOB aHAJIU3A.
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTHe

XHUMHUYCCKUX METOA0B aHaJIn3a, ux
AOCTOMHCTBA U OTpaHUYCHHA, 3HACT
KOJINYCCTBCHHBIC 3aKOHOMepHOCTeI>'I,
OIMUCBIBAIOINX XUMHUYCCKUC MPOUECCCHI,
JICKAIIUE B OCHOBC KOJIMYCCTBCHHOI'O
XHMHUYCCKOI'O aHajin3a




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.5.1

OOpabaTheIBaeT U aHATU3UPYET
Pe3yIbTAThI SKCIICPUMEHTATBHBIX
HCCIICOBAHUIA, HAOIIOICHUH,
M3MEPEHHH B po(deCcCHOHATBLHOM
JIESITCIIBHOCTH

Pacyetsl B XuMHU4eckux
METOJ1aX aHaJIu3a.
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HAeT aHAIUTUYECKUE CUTHAJIbI, OCHOBHBIE
bopMyIIBI U pacyera, CriocoObl pacueTa
pE3yJIbTaTOB aHAIM3a 110 ’TUM CUTHAJIaM,
IIpaBuJI pabOTHI C YUCIOBBIM MAaTEPHAIIOM;
YMEET PACCUUTBIBATH PE3YJIbTAThl AHAIN3A,
IIPUMEHSTH NIpaBUiIa OKPYTJICHUS

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTUHE MHUpa Ha OCHOBE
ITOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

HtoroBbiii KOHTPOJIB. 2
y4eOHBII IEpPUO.
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

3HAET LIEeJIU U 3a/1a4i KOJIMYECTBEHHOTO
aHaJln3a, TEOPETUUYECKHE OCHOBbI
MCIIOJIb30BAHUS TE€X WM UHBIX PEaKLUN U
PEaKTUBOB B LIEJIIX KOJIMYECTBEHHOI'O
aHanIn3a, XMMUYECKUE METO/bl aHAJIN3A,
MOTPEIIHOCTH ONPEEIICHNUS; OCHOBHBIE
dbopMyIIbI U1 pacueTa pe3yibTaToB
aHaJM3a; yMeeT 00pabaThiBaTh Pe3yIbTaThl
aHaJlM3a ¢ y4eTOM IpaBUIl pabOTHI C
YHCJIOBBIM MaTEPUAJIOM.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

OnpesesieHne rpaMMOBOT0 U 00HEMHOT0 CO/IEPKAHUS MIEPOKCUIA BOIOPO/A.

[IponoIKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca

YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHbIA 0asul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOYHOM aTTecTaluu: 3

[IpoxonHoii 6am: 0

Iloka3aTeu oleHUBaHUS Banast
3a mpaBWIIbHYIO COOPKY YCTAaHOBKH JIsSI TUTPOBAHUS 1
3a MpaBWIbHYIO TEXHUKY THTPOBAHHUS 1
3a mpaBWIIbHOE UCTIOIH30BAaHIE MEPHOU MOCY/IBI 1
OnpeaesieHne rpaMMoOBOI0 U 00bEMHOI0 COAEPKAHUS MEPOKCHIA BOAOPOAA.
[TpomomKUTETHHOCTD TPOBEACHUS MEPOTIPHUSITHS IPOMEKYTOUHOW aTTECTAIUU: 2 Yyaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSTHUS: B YAChI CAMOCTOSITEJILHOM padoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUSITHE MPOMEXKYTOUHOM arTectanuu: 11
[TpoxoaHoii 6amt: 5
Iloka3aTeu oleHUBaHUS Banasl
3a TOYHOCTb BBINOJIHEHUS paboThl. Ommoka BeimonHeHus %oomr. < 0,5 % — 3 6amta.Omubka 3
BeInoaHeHHs 0,5 < %o, < 1 % — 2 6amna.Omubka BemonHenus 1 < %o < 2 % — 1 6amr.
3a MUCHMEHHBIN OTBET CTYACHTA Ha BOIIPOC MO BBHITIOJHEHUIO OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX 2

TUTPUMETPUUECKUX onpezeneHuil. [Ipu onieHke 3a1anus 6a pacCUUTHIBAETCS MyTEM

YMHOXXCHHSI MAaKCUMAaJILHOTO 0aia 3a 3aaHue Ha KO3(PGUIUEHT:— €CITU CTYICHT TOJHOCTHIO

OTBETUJI Ha BOIIPOC, TO BBOAUTCS Kod(pduuuent 1,0; - ecnu B oTBETE AOMYIIEHBI HEOOIbIINE




omnOKH, He NCKA3UBIINE COJIEpPKaHUE OTBETa, BBOAUTCS Kodhdurment 0,5; - eciu cTyaeHT

MMOoKa3aJI MMOJIHOC HC3HAHUC IMTOCTABJICHHOI'O BOIIPOCA, TO CTABUTCA 0 0amoB.

3a nmpaBUWJIbHOE MPEJCTABICHNE YHCIOBBIX PE3yIbTATOB M PACU€T OTHOCUTEIHHOM OMIMOKH
onpeeaeHus

3a YKa3aHUEC MOJTYYCHHOI'0 aHAJIMTUYCCKOI0 CUIrHaia

3a npeacTaBiIeHHbIE IPaBUIbHBIE (POPMYJIBI AT pacyeTa

3a MpaBUJILHO HAITMCAHHYIO PEAKIUIO

3a MMpEACTABICHUEC NUCXOAHBIX JaHHBIX

3a mpeACTaBJICHHBIM paCUETHBIN pe3yIbTaT

b | e [ e | ek |

KoHnTpoJubHoe 3ansaTHE 10 TeMe « TUTpUMeTpHYECKU aHATIU3».

IIpo0mKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcruMaibHbIi 0aJu1, BEICTABIIIEMBII 32 MEPONIPUATUE IPOMEXKYTOUHON aTTecTauuu: 16
[Tpoxonnoii 6amn: 7

IToxa3zaTean oneHMBaHUA

Baaasl

3a ycTHBIE OTBETHI. [Ipy OIIEHKE YCTHOTO OTBETA WIIH PEIICHHUS 33JIa4H OaJlT paCCUYMTHIBACTCS
MyTeM YMHOXEHHUSI MAaKCUMAJIBHOTO Oasuia 3a 3aaHue Ha Ko OUIIMEHT:— eCIT CTYICHT
MOJTHOCTBIO OTBETHJI Ha BOIIPOC, TO BBOAUTCSA KO3 duimeHT 1,0; — eciu B OTBETE JTOMYIICHBI
HeOoJbIIe OMMOKH, HE HCKA3UBIIIME COJIEpKaHUE OTBETa, BBoAUTCS Kodddunment 0,8; - ecnu

B OTBETE JOMYIICHBI 3HAUUTEIbHBIC OMNOKH, BBOAUTCS KO3 dunmeHt 0,5.

8

3a mUCbMEHHBIE OTBETHI. 3a KaXKIbIH OTBET HA OJMH U3 4 BOPOCOB MOXHO MOJXY4HTH 2 Oajia.

[Tpu orieHKe MTUCHMEHHOTO OTBETA 0AJIT pACCYUTHIBACTCS ITyTEM YMHOKEHUS MAKCUMAIILHOTO
0arta 3a 3a1aHue Ha K0d()(PUIMEHT:~ ecliu CTYJEHT MOJHOCThIO OTBETUII Ha BOIPOC, TO BBOJUTCS

koaddurment 1,0; - ecau B OTBETE NOMYIICHBI OMMUOKH, BBOAUTCS Ko dunineHt 0,5.

CpaBHeHne IrPaBHUMETPUICCKOI0 U TATPUMETPHUYIECCKOI0O METOA0OB aHaJIMU3A.

IIpoaomKUTENEHOCTD TPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTen oneHMBaHUA

Baaasl

3a mpaBWIbHBIE OTBETHI HA BOIIPOCHI T€CTA. 3a Ka)KbIi MPaBWJIbHBIN OTBET Ha 1 U3 15 Bompocos

TecTa CTYyACHT noiyyaeT 1 Gam.

15

Pacuyernbl B XUMH4YeCKHX METOAAX aHAJH3A.

[Ipon0mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlluu: 2 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHOH padoThI

MakcumanbHBIH 0ajlul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[TpoxoaHoii 6amt: 9




Iloka3aTey OLEHUBAHUSA

Bajaasl

3a mpaBWIBbHBIN paccunTanHbli pe3ynbraT.llo 1,5 Ganna 3a Kax bl IPaBUILHBIN OTBET HA OJHY

U3 [MIECTH MPEATIOKEHHBIX 3a1a4. Mitoro 9 6amios.

9

3a nmpaBWJIbHOE MPECTABICHNE YUCIOBBIX PE3yIbTaTOB

3a nIpaBUJIbHO HANMCAHHbIE PEAKIMM WIH CXEMbI PEAKLIMH (IIPONOPLIUOHANIBHO 00ILEMY
KOJIMUYECTBY peakuuil B Bapuante KP)

3a mpencTaBICHUE MaTEMaTHYECKOTO BEIPAKEHHUSI OCHOBHOTO 3aKOHA, UCIIOIB3YEMOTO B JAHHOM
METOJIe aHallu3a U UTOroBOM Gopmyisl i pacuera.llo 0,5 6ama 3a mpencraBieHue

MAaTCMaTUUYCCKOT'O BbIPAKCHUA OCHOBHOI'O 3aKOHA IJId Ka)KI[Oﬁ 3aga4u. Hroro 3 Gamna.

HToroBplii KOHTPOJIb. 2 Y4eOHbIH NEPUOL.

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPONPUSATHE TPOMEKYTOUHOM aTTecTanuu: 35
[Tpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA

Banabl

3a MmoJHBIN OTBET Ha TeopeTrueckuit Bonpoc.[logpoOHas pazbamioBka ykazaHa B

MIPUKPETITICHHOM (aiisie ¢ KpUTEpUsIMH.

26

3a pemienue 3a1a4n.3a IPaBUIHHO HAMMMCAHHBIC PEAKIIMK — 110 2 OaJIsI0B.3a MpeCTaBICHUE

MaTEMaTHYECKOT0 BBIPA)KEHUSI OCHOBHOT'O 3aKOHA, HCIIOJIb3yEMOT'0 B JAHHOM METO/IE aHAJIN3a —
70 2 6anioB.3a MpaBUIIbHBIA pacCUYMTAHHBIN pe3ynbTaT — 10 3 6ayuioB.3a NpaBUIIbHOE

NPEJICTaBJICHUE YHUCIIOBBIX PE3yJIbTAaTOB — J10 2 OaiioB.




