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1. Mecto u neau gucHUILUINHBI B cTpykType OITOIT

JucuuminHa «AHaauTH4YecKass XMMUs» OTHOCUTCS K 6a30Boit yactu bioka 1 OITOII mo
cneuuanbHocTd 30.05.02 Menuuunckass 0uopu3uka, sBiseTcst 00sA3aTeNbHON Ui OCBOCHUS
CTY/IEHTaMH BO 2 ceMecTpe 00y4deHHsI.

HeoOxoaumoii 6a30i#f UIsi OCBOCHUSI aHAIMTHYECKOW XMMHHU SBISIOTCS KypChl XHMUH,
MaTeMaTUKd M (PU3MKH, TpPEnojaBacMble B CPEJHHX OO0IIe00pa3oBaTEeNbHBIX IIKOJAX WM B
CPEIHUX CIIEUAIbHBIX YUEOHBIX 3aBeACHUAX. [ yCIEeHOro U MOJHOTO OCBOEHUS Pa3/eiioB
AQHAJIMTUYECKOM XMMHUU U TIOJY4YEHHs] HABBIKOB BBINOJHEHHUS aHaIW3a HEOOXOAMMBI 3HAHMS
XMUMHMUYECKUX CBOMCTB, COCTaBa U CTPOEHUS IPOCTHIX BEILECTB M XUMHUYECKUX COEAMHEHUH,
[TOHMMAaHHE B3aUMOCBSI3U CTPOEHUS BEIIECTBA U MPOTEKAIOIIUX XUMUYECKUX PEaKIUil, yMEHUE
IIPOrHO3UPOBAHUSl CBOMCTB BEIIECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX U3
nepuoguyeckoro 3akoHa M Ilepuoanueckoil cuctembl 35eMeHTOB. OCBOEHHE COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX METOJIOB aHaiu3a ((puU3nMdeckux U (PU3MKO-XMMHYECKHUX) TpeOyeT 3HaHUus
(GyHIaMeHTaJIbHBIX pa3fenoB ¢u3uku. ['pamoTHas cratuctudeckass oOpaboTKa pe3yiabTaToB
XMMHMUYECKOTO aHaJIN3a HEBO3MOXKHA 0€3 OCBOEHUs (PyHIAMEHTAJbHBIX pa3/ie]loB MaTeMaTHKU.
Jlia HanOoJsiee MOJIHOTO MCHOJIb30BaHUS IPUEMOB aHAJIUTHUECKON XMMHMM B aHallu3e 0OBbEKTOB
OKpY)Xarolllel cpenbl, OMOJOTMYECKUX U TEXHOJOIMYECKUX cpel TpeOyercs BiaJeHHe
MIPOrpaMMHBIM  00€CIIEYEeHHEM KOMIIBIOTEPOB M HX HCIIOJIIb30BaHHWE ISl IUJIAHUPOBAHUS
XMUMHUYECKUX HCCIEeI0OBaHUN M OOpabOTKM 3KCIIEPUMEHTANbHBIX NaHHBIX. B 3TOl cBs3m, g
YCIEIIHOTO HW3Yy4YeHUs Kypca aHaJIMTHUYECKONM XHMHUU PEKOMEHAYETCS IMpeaBapUTeNIbHOE
OCBOEHHME MaTepuaja TaKuX TUCIUIUIMH Kak oOurast Xxumus, pusmnka, MmaTeMaTrika, "HpopMaTHuka
U COBpEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTHH.

3HaHHUS U HaBbIKM, NPUOOpPETEHHbIE B Kypc€ HW3Y4YEHUS aHATIUTUYECKOH XHMMHH,
HEOOXOIUMBI [UIsl YCIIEHTHOTO OCBOEHMSI BCEX JUCHUIUIMH 0a30BOM W BapHAaTHBHOM YacTH
Ipo(heCCHOHATBHOIO IIUKJIA M YCIICIIHOTO MPOBEACHUS UCCIIEA0BATENBCKON PabOTHI.

HensiMu ocBOeHUSI TUCHUILIUHBI KAHATUTHYECKAS XMMUS) SIBJISIIOTCS
U3Y4YeHHE  TEOPETUYECKUX OCHOB  COBPEMEHHBIX  XUMHYECKHX, (DU3HKO-XUMUYECKUX
(MHCTpYMEHTANbHBIX) U (DU3MUECKUX METOJIOB aHAIM3a U MCCIEIAOBAHUA, MOTYYCHUE HABBIKOB
BBITIOJIHEHUS] aHATTUTUYECKUX OTIEepallHii, COMOCTAaBICHHE PA3INYHBIX METOJIOB aHAIN3a U BBHIOOD
ONTUMAJILHOTO ISl pellIeHNs KOHKPETHON aHAIMTHYECKOU 3a/1auH.

2. Ilnanupyemble pe3yibTaThl 00y4eHHUsI 10 JMCHUIIHHE, COOTHECEHHbIE C IVIAHNPYeMbIMH
pe3yJbTaTaMu OCBOEHUsI 00Pa30BaTeJIbHOM NMPOrpaMMbl (KOMIIETEHUMSIMH BbIIYCKHUKOB)

®opmupyeMble KOMIIETEHIIUN Ilnanupyemblie pe3yabTaTbl 00y4eHUs MO
JUCHUILIMHE (MOYJ/II0), XapaKTepu3ylolue
Tanbl GOpMHUPOBAHNS KOMIIETEHIM A

OIIK-5 - TOTOBHOCTbH K HCIIOJIb30BaHHUIO 3 (OIIK-5) 3HaTh: oCHOBHEIE (HU3HKO-
OCHOBHBIX (PU3UKO-XUMHUYECKUX, XUMUYECKHE, MAaTEMaTUIECKNE U NHBIE
MaTeMaTUCCKUX U NHBIX €CTeCTBEHHOHAYYHBIE MTOHSTHS U METO/IBI,
CCTECTBCHHOHAYYHBIX IIOHATHH U METO/I0B HEO0OXOIMMbIE TIPH PEIICHUH MPOdeCcCHOHATBHBIX

MIPH pelIeHny Ipo(hecCHOHATBHBIX 33124 3a1aq

Y (OIIK-5) VYMeTb: npuMeHsTh pasivvHbIE
(GU3UKO-XMMHYECKHE, MaTeMaTHYeCKHe M WHbIE
€CTECTBCHHOHAYYHBIC  [OHATHS W METOJBI,
HEOOXOJIMMBIE TPU PEIICHHH PO(ECCHOHATBHBIX
3a/1a4.

(HauanvHwlll 5man opmuposanis,)
B (OIIK-5) Biagers: HaBbikaMu pasiddHbIX

(1)I/I3I/IKO-XI/IMI/I‘16CKI/IX, MAaTEMAaTHYCCKHUX U MHBIX




npod)eCCUOHANBHBIX 3a/a4.

C€CTCCTBCHHOHAYYHBIX MCTOAOB IIPU PCIICHUN

3. CTpykTypa M coaep:kaHHe TUCHUILIUHBI (MOTYJIs1)

O0beM auCHUIUTMHBL (MOYIISI) COCTaBISET 3 3a4eTHBIX enuHUIBI, Bcero 108 wacos, u3

KOTOPBIX 66 4acOB COCTaBIIsIeT KOHTAKTHAs pabota oOydaromierocs: ¢ npemnoaasarenem (32 vaca

3aHATUS JIGKIMOHHOTO THMa, 32 dYacoB JabopaTopHbie paboOTHI,

2 d4yaca MepONpUATHS

MIPOMEKYTOYHOM aTTecTanun), 42 yaca COCTaBIsET CaMOCTOsATE/IbHAs paboTa oOyuaromierocs (B

T.4. BKJItoUas 36 4acoB MOJATOTOBKU K 9K3aMEHY).

ConepxaHue TUCUUILTUHBI

HaunmeHnoBanue u KpaTkoe

B ToM umncJe

_
coAeprkaHue pa3aesoB U TeM E KoutaxTnas pagora - o
JMCIHILIMHBL (MOYIs1), 8 (pa6oTa Bo B3aMMoNIelicTBHM ¢ TpenofaBaTenem), | $ & o _
¢opma npomMeRyTOUHOI ; Yachl, U3 HUX E L§ qé é
aTTECTAMHU 10 JUCHUILIMHE § 3ansaTus 3ansaTus Bcero E :" § -
s JIEKIIMOHHOT 0 J1a00paTOPHOro Z g > =
THIIA THIIA © °
Tema 1. 4 2 2 2
[Ipeamer, Lenu u 3a/1a4u
aHamuTHYecKOi xumuu. Knaccugpukars
AHATUTHYCCKUX METOJIOB.
XapakTepuCTHKa AHATUTHYECKUX
peakuui U pearcHTOB.
Tema 2. 2 2 2
CocrosHue BemlecTBa B pacTBOpe.
Honnsle paBHOBECUSI.
Tema 3. 6 2 2 4 2
PaBHoOBecus pacTBOp-0Caa0K
MaJIOpacTBOPHMOTO JIEKTPOJINTA.
Tema 4. 6 2 2 4 2
Peakinn OKHCIEHUSA-BOCCTAHOBIICHHUS B
AHAJIUTUYECKOU XUMUH.
Tema 5. 4 2 2 4
Kucnorao-ocHOBHBIE paBHOBECHSL.
Teopuu KUCIOT U OCHOBAHUM.
Tema 6. 4 2 2 4
KommnekcHsie COEIMHEHUS B
AHAJIUTUYECKOW XUMUH.
Tema 7. 4 2 2 4
KomnuecrBennpiii  anamms. OCHOBHBIE
NPUHIOUOBL U KIacCH(UKAINS METOJ0B
KOIIM4eCTBEHHOro aHamm3a. Otbop u
MTOJIT OTOBKA mpod K aHaIN3Y.
I'paBumerpus.
Tema 8. 8 2 4 6
TutpuMeTpuuecKuii aHaJIM3.
Knaccudukarmst MmeTomoB, TpeOoBaHUS K
PpeaKIHIM, MIPUMEHIEMBIM B
TUTPUMETPHUH. OKHUCIUTENTEHO-
BOCCTAaHOBUTEIHHOE, KHCJIOTHO-
OCHOBHOE M KOMIUIEKCOHOMETPHIECKOE
TUTpoBaHUe. [1OrpenTtHOCTH THTPOBAHHSI.
Tema 9. 4 2 2 4
Metonst pazaeneHus u




KOHIICHTPHUPOBAHUA B aHATUTHICCKON

XUMUH.
Tema 10. 4 2 2 4
[IpencraBnenue pe3yNbTaToB

XMMHYECKOTO aHam3a. OcCHOBHI

XUMHUYECKOH METPOJIOTHH.

Knaccudukanms MOrpEeIIHOCTEH

HU3MEpPEHUil. Oruenka CXOMMOCTH

pe3ynbraroB. [IpaBHIBHOCTH aHaW3a U

yCTpaHeHHe CHCTEMaTHYECKUX

MOTPEIIHOCTEN. ITonsitue 0

CTaHJAPTHBIX 00pa3Iax.

Tema 11. 4 2 2 4
Knaccudukanms ¢uzndeckux u Gpu3uKo-

XUMHYECKUX (MHCTPYMEHTAJIbHBIX )

METOJI0B aHaJm3a. OcHOBHBIE

XapaKTCPUCTUKU METOIOB U Tpe6OBaHI/IH,
NPEABIABIIICMBIC K HUM.

Tema 12. 6 2 4 6
MeTo/Ip1 MOJIEKYIISIPHOTO CHEKTPaIbHOTO
aHanm3a. Anamm3z no MK cnekrtpawm.

CriektpodoromMeTpust u

(hOTOKOJIOPUMETPHS B BHIUMOM 00JIacTH

CIIEKTpa.

Tema 13. 2 2 2

ONEeMEHTHBIM  CHEeKTpalbHBIA  aHAJU3.
ATOMHO-?MHUCCHOHHBI  CHEKTPaJbHBIN

aHaIu3. ATOMHO—a0COPOLIMOHHBIH

METO/I.

Tema 14. 6 2 4 6
DNEeKTPOXMMHUYECKIE METOABl AHAIH3A.

Oouas XapaKTepUCTUKA "

KJIacCU(UKAIUSA  DIEKTPOXUMHYECKHX

METO/I0B. IToreHunomeTpus.

Konnykromerpus.

Tema 15. 2 2 2
Xpomarorpaduueckue METO/IBL.

[puHnuner  Meroga  Xxpomartorpaduu.
KauectBeHHblli M KOJIWYECTBEHHBIN
xpomaTorpaduueckuii aHaIu3.

Tema 16. 6 2 4 6
AHanu3 NPOMBIILICHHBIX, TPUPOAHBIX U
OHOJIOTMYECKUX OOBEKTOB.

B T.4. Tekymuii KOHTPOIb 2

HpOMe)KYTO‘IHaH aTTeCranusa B (1)0pMe J9K3aMCHa

Uroro | 108 | 66 |42

TeKyu.[HfI KOHTPOJIb YCIICBACMOCTU PCAJIU3YCTCA B paMKax J'Ia60paTOpHBIX 3aHATHH.
HpOMe)KYTO‘IHaSI arrecrainysa OCymeCTBIISICTCA Ha 9K3aMCHC.

Conepmafme AUCHUIIJIMHbI «AHATUTHYECKAS XUMHS»

Pasznen 1
Beenenue.
[IpenMer aHamUTHYECKOW XHMHUHU, €€ CTPYKTypa; MECTO B CHCTEME HayK, CBS3b C
MPAKTUKOM. Buner aHaIMu3a: H30TOIHBIM, AJIEMEHTHBIN, CTPYKTYPHO-TPYIIIOBOM




(pyHKIIMOHAIBHBIH), MOJEKYISPHBIN, BEIIECTBEHHBINH, (a30BbIA. XUMUYECKUe, (PU3NUYECKUE U
OMOJIOTUYECKHE METOIbI aHanu3a. Makpo-, MUKPO- ¥ YJIbTPaMUKPOAHAIIU3.

CoBpeMEeHHOE COCTOSIHUE M TEHJICHLUMHA  Pa3BUTHS  AQHAIMUTHUYECKOW  XUMHHU:
WHCTPYMEHTAIU3AIMsA, aBTOMATHU3alMs, MaTeMaTu3alus, MUHUATIOPU3allusl, YBEITUUCHUE 0JIU
($U3NIECKUX METOJIOB, EPEX0i K MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3JaHHe CEHCOPOB M TECT-
MeToJI0B. HayuHasi XMMUKO-aHaTUTHYECKas TUTEpaTypa.

Tunbl XUMHYECKUX PeaKkUUil ¥ MPOLECCOB B AHAJIUTUYECKOH XUMHUMN.

OcCHOBHBIE THUITBI XUMUUYECKHX PEaKIUi B aHATUTHYECKON XUMHH: KACIOTHO-OCHOBHEIE,
KOMIUIEKCOOOpa30BaHMs, OKHCICHUS-BOCCTAHOBJICHHUS. VICIONIb3yeMble MPOIECChl: OCaXKACHUE-
pacTBOpeHue, dKCTpakius, copomus. CoCTOSTHUE BEIIECTB B MACATBHBIX U PEATbHBIX CHCTEMAaX.
[loBeneHue MEKTPOIUTOB U HEINEKTPOJIUTOB B PACTBOPAX. DJIEKTPOJIUTUYECKAS TUCCOLMALINSL.
Teopus Hebas—Xrokkens. Korddunmrents: aktuBHocTr. O011ast 1 paBHOBECHAs! KOHIICHTPAIIUH.
I'pamueckoe onucanne paBHOBECHI.

Kucnorno-ocHoBHble peakuuu. CoBpeMEHHbIE NPEJICTaBICHHMS O KUCIOTaX H
ocHoBaHusix (teopus Jlptouca). Teopus bpencrena-Jloypu. KoHCTaHTBI KHCIOTHOCTH U
ocHoBHOCTH. MoHHOE npousBeneHue Boabl. KoHcranTta aBTonporonusa. bygepHbie pacTBopsl 1
ux cBoictBa. bydepHas emkocTh. Beruncienuss pH pacTBOpoB KHCIOT M OCHOBAHMH,
MHOTOOCHOBHBIX KHCJIOT U OCHOBaHHH, CMECH KUCJIOT U OCHOBaHUH.

Peakuuu xomimiekcooOpa3zoBaHusi. TUIBI KOMIIEKCHBIX COEAUHEHHM, UCIOJIb3yEMBbIX
B aHamTHYecKoW xumuu. Kiaccudukanys KOMIUIEKCHBIX CcoeAuHEeHUN (BHyTpuchepHbie
KOMIUIEKCBI M HWOHHBIE accoruaThl). CBOWCTBa KOMIUIEKCHBIX COCAMHEHUH, HWMEIOIINE
aHAJIMTUYECKOE 3HAU€HHUE: YCTOMYMBOCTh, PACTBOPUMOCTb, OKpacka, JeTydecTb. CrocoOsl
TTOBBIIICHUS] YYBCTBUTEIBHOCTH W CEJIEKTUBHOCTH aHAIM3a C HMCIOJb30BAaHUEM KOMIUICKCHBIX
COEIMHEHU M.

OKHCINTEIbHO-BOCCTAHOBUTEILHBIE peakumu. DJIEKTPOIHBIN MIOTEHIIUAI.
Vpasuenue Heprcra. CranmaptHblii ¥ (GOpMabHBIA TMOTEHIMANBl. HampaBieHue peaxiuu
OKHCJICHUST M BOCCTaHOBIEHHA. akTOpbl, BIMAIOIIME HA HAMNpPABICHUE OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuid. OCHOBHBIE HEOPraHMYECKHE M OPraHWYECKHE OKUCIUTEIN W
BOCCTAHOBUTEIH, IPUMEHSAEMBIE B aHAJIM3E.

IIpouecchl oca:kaeHusi M coocaxaeHHs. PaBHOBecME B CHUCTEME PACTBOP - OCAJIOK.
Ocankn um wux cBoHcTBa. lIpomsBereHHE pPAacTBOPUMOCTH. YCIOBHS OOpa3oBaHUs OCaJKa.
@akTOophl, BIMAIOIIME HAa PACTBOPUMOCTh OCAJKOB: TEMIIEpaTypa, MOHHAs CHWIIA, JEHCTBHE
OJIHOMMEHHOI'O HOHA.

MeTtoabl 00HApY:KeHHUSI M UAEHTUPUKAIUN.

3amaun U BBIOOp MeTo/a OOHApYyXKEeHHsS M UACHTU(UKAIMHM XUMUYECKHX COEIUHEHUH.
Wnentuduxanuss aTtomMoB, HOHOB U BemecTB. JIpoOHBII M cHCTeMaTHYEeCKH aHaIu3.
MukpokpucTaIoCKONMYecKknil ananu3. KanenpHblil aHanu3. AHaJIM3 pacTUPaHUEM MOPOIIKOB.
Xpomarorpadudeckre METOIbl KaUeCTBEHHOTO aHaln3a. DKCIPECCHBIN KaUeCTBEHHbIN aHAIIN3 B
MIPOU3BOJICTBEHHBIX U IMOJIEBBIX yCHOBUSX. [IpuMepsl NMpakTUYECKOTO MPUMEHEHUS] METOJIOB
oOHapyKeHHUS.

I'paBuMeTpu4YecKkuii MeTO aHAJIN3A.

CyIIHOCTh TPAaBUMETPUYECKOTO aHATN3a, IPEUMYILEeCTBAa U HeNOCTaTKu Metoda. OOimas
cxema ompenencHuil. TpeboBaHus K ocakgaeMoill M rpaBuMeTpudeckor (opmam. [Ipumepb
MPAKTUYECKOTO MPUMEHEHHS TPAaBUMETPUUYECKOIO METO/Ia aHAJIU3a.

TuTpumeTpHYecKne MeTOIbI AHAJIN3A.

Metonsl TUTpUMeTpuueckoro ananmsza. Knaccudukanus. TpeboBaHusi, mpeabsBIseMble
K pEeakuuu B TUTPUMETPUUYECKOM aHaln3e. BUIBI TUTPUMETPUUECKHX OMNpPEACNICHUN: MpsIMOe,
oOpaTHOe, KOCBeHHOe TuUTpoBaHHEe. (CHocoObl BBIPAKEHHUS KOHIEHTpPAIM pPacTBOPOB B
TUTPUMETPUU. OKBUBAJEHT. MomsipHass Macca »JKBUBajeHTa. llepBuuHBIE CTaHIAPTHI,
TpeboBanusi k HUM. Dukcananel. Bropuunsie ctanmaptel. Buasl kpuBblx TuTpoBaHus. CKadyok
TUTpOBaHUs. TOUYKA SKBUBAJICHTHOCTU U KOHEYHAsI TOUYKA TUTPOBAHUSI.



Kuciaorno-ocnHoBHoe TtutrpoBanme. IloctpoeHune KpuBBIX TUTpoBaHMs. BiusHue
BEJIMYMHBI KOHCTAHT KHUCJIOTHOCTH WJIM OCHOBHOCTH, KOHIIEHTPAIMH KUCIOT WJIM OCHOBAaHUM,
TEeMIIepaTypbl, HOHHOM CHJIbI HA BETUYMHY CKauka Ha KPUBOUM TUTpoBaHUs. KHCIOTHO-OCHOBHBIE
WHIUKATOPHIL. [lOTperrHOCTH THTPOBAHUS TPU OMPEICIICHUH CHUIBHBIX U CIA0BIX KHUCIOT H
OCHOBAHUH, CMECEN KUCIOT U OCHOBaHUM. [IpuMepsl IpakTH4EeCKOro NPUMEHEHMUS.

OxucauTeIbHO-BOCCTAHOBUTEIbHOE TUTPOBaHue. [locTpoeHrne KPUBBIX TUTPOBAHUSI.
®dakTophl, BIUAIOIINE HA BEJIMUMHY CKayka HAa KPUBOW TUTPOBaHUS. MeTOIbl OKUCIUTEIHHO-
BOCCTAaHOBUTEJILHOTO THUTPOBaHUS (MEpPMAHTaHATOMETPHS, WOJOMETpUS U HOAUMETPHS,
ouxpomaromerpusi). [lepBUYHBIC M BTOPUYHBIE CTAaHAAPTHI. VHAMKATOPBHI.

OcagurtenbHoe TuTpoBaHue. CriocoObl 0OOHApPY)KEHUST KOHEYHON TOYKH TUTPOBAHUS;
uHaukatopsl. [lorpemnoctu TutpoBanus. [IpuMepsl MpakTUYECKOTO TPUMEHEHUS.

KoMmmuiekcomerpuueckoe TUTpoBaHue. lcrnons3oBaHue aMHUHOMOJUKAPOOHOBBIX
KHCJIOT (KOMIUJIEKCOHOB) B  KOMIUIEKCOHOMETPHH. METaIIOXpOMHBIE WHIUKATOPHl U
TpeOOBaHUs, IPEABABISIEMbIC K HUM. [[prMepbl MpakTUueCKOTo MPUMEHEHUS.

MeToabl BblieJIeHHs, pa3/ieleHis] U KOHIEHTPUPOBAHMUS.

OcCHOBHBIE METOJIbI Pa3/ICJICHUSI U KOHIIEHTPUPOBAHMS, UX POJIb B XUMUYECKOM aHAJIH3E.
Coueranue METOJIOB pa3/ieNieHUs M KOHIICHTPUPOBAHUS C METOJIAMU OIpEIeNICHUs; TUOPHUIHbBIC
METO/IBI.

MeTposiornyeckue 0OCHOBBI XHMHUY€ECKOI0 aHAJIN3A.

OcHOBHBIE CTa UM XMMHYECKOr0 aHaiIn3a. BbIOOp MeTo/1a aHalli3a U COCTaBJICHHE CXEM
aHanu3a. OCHOBHBIE METPOJIOTUYECKHE TIOHATHUS WM TPEACTABICHUS: U3MEPECHHE, METOAbl W
CpencTBa WM3MEpPEHUM, TOTPENIHOCTH. AHATUTHYECKUA curHaal u  mnoMmexu. CrocoOsl
OTIpENICTICHUS COICPKAHUS IO TAHHBIM aHATUTHIECKIX U3MEPEHUH.

OcCHOBHBIE XapaKTEPUCTUKU METOJIa U METOJIMKH aHAJIN3a: MPAaBUWILHOCTh U CXOJUMOCTH,
npenien oOHapyKeHUs, HIKHSSI U BEPXHSS TPAHULIBI ONIPEIEIsIeMbIX COePKAHMMA.

Knaccudukanus  morpemHocTet  ananm3a.  CucreMaTrhyeckue W CIydaliHbIE
norpemHocT. llorpemHocTu OTAEIbHBIX CTAAMM XUMHUYEcKOoro aHanmuza. CrnocoObl OlLEHKU
MPaBUJIBHOCTH: HMCIIOJIb30BaHUE CTAHIAAPTHBIX 00Pa3IoB, METOJ JO0OABOK, METOJ BapbUPOBAHUS
HABECOK, COMOCTaBJeHHE C JpyruMu Meroaamu. CraThcThyeckas o0paboTka pe3ynbTaToB
n3MepeHuil. CnocoObl MOBHIIEHUS CXOJUMOCTH U MPABUILHOCTH aHAIN3A.

Paznen 2

CrieKTpoCcKONMYeCKHe MeTO/Abl AaHAJIU3A.

CrekTp 2IeKTpOMarHuTHOro wu3iydeHus. Kiaccuduxanuss CHeKTpOCKOMUYECKUX
METOJIOB Ha OCHOBE CIEKTpa JJIEKTPOMArHUTHOTO W3Iy4eHHUs (aTOMHas, MOJIEKYJIIpHas,
aObCcopOIMOHHAs, SMUCCUOHHAS CIIEKTPOCKOTIHS ).

ATOMHO-3MHCHOHHBII MeToa. CrieKTporpaduyecKuii U CIIEKTPOMETPHICCKUN METOIbI
aHaJin3a, UX 0COOEHHOCTH, 00MacTu MpUuMeHeHus. KauecTBeHHbII 1 KOJMYECTBEHHBIH aHaN3..

ATOMHO-20COpPOLMOHHBIA MeTOA. BO3MOXHOCTH, MpeuMyllecTBa M HEJOCTATKH
METO/Ia, €r0 CpaBHEHHE C AaTOMHO-3MHCCHOHHBIMH METOJaMU (TOYHOCTb, HU30UPATENBHOCTD,
YyBCTBUTEJIBHOCTh, JKCIPECCHOCTH). IlpuMepsl MNpPaKTHUECKOTO MPUMEHEHHUs AaTOMHO-
SMUCCHOHHOTO M aTOMHO-a0COPOIIMOHHOTO METO/IOB.

MousekysipHasi a6copOuMoHHasi cnekTpockonus (cnexkrpogoromerpusi). OCHOBHOU
3aKOH cBeromnornomeHus. OTKIOHEHHs OT 3akoHa, WX npuuuHbl. CrocoObl ompeneneHus
KOHIICHTPALIMM BEHIECTB. AHAIN3 MHOTOKOMIIOHEHTHBIX cucTeM. lIpumepbl mpakTUyecKoro
MIPUMEHEHHUS METO/IA.

JIeKTPOXMMHYECKHE METOAbl AaHAJIH3A.

Oomas XapaKTEpUCTHUKA NEKTPOXUMHUUYECKUX METO/I0B. Knaccugukarmus.
DNEKTPOXUMHUYECKHE TUEHKU. IHANKATOPHBIN 2JEKTPO U IEKTPOJ CPABHEHHUS.
Iorenunomerpus.

Ilpsamass morennmomerpusi. M3mepenne mnoreHnuana. MHIMKATOpHBIE 3JIEKTPOJBI.
DNeKTpOJIbl CpaBHEHUS. DNEKTpoaHass QyHKIMS, KOAPPULIUEHT CeTEeKTUBHOCTH, BPeMs OTKIIUKA.
HNonomerpus. [Ipumepsl NpakTHYECKOTO MIPUMEHEHUSI HOHOMETPHUHU.
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[Morenunomerpuveckoe THTpPOBaHMe. l3MeHEeHUE SJIEKTPOJAHOrO TNOTEHIHAa B
nporecce TUTpoBaHus. CrocoObl OOHApYXKEHUS KOHEYHOW TOYKM TUTpoBaHUs. [Ipumepsr
MPAKTUYECKOTO MPUMEHEHHSI.

Konaykromerpus.
DIEeKTPONpPOBOJIHOCT,  PACTBOPOB M MPUHLHUINBI  KOHAYKTOMETPUH U
KOHJIYKTOMETPHUYECKOTO TUTPOBAHUSI.

CpaBHHTENIbHAS XapaKTEPUCTUKA UYYBCTBUTEIBHOCTHM M H30MPATEIHLHOCTH, OOIacTeit
MIPUMEHEHHUSI STIEKTPOXUMHYECKIX METOIOB.

Xpomarorpaguyeckue MeTobl AHAJIHU3A.

Omnpenenenne xpomatorpadum. [loHSTHE O TONBMXHOW W HEMOJBHXKHOW (hazax.
Krnaccudukarus MeToJ0B MO arperaTHOMY COCTOSTHHIO TOJIBIKHOW W HEMOJBHMIKHOH (a3, 1o
MEXaHU3MY pa3JeIeHus, M0 TEXHHKE BBHINOJHEHHS. OCHOBHBIE MapaMeTpbl XPOMAaTOTPAMMBI.
KadecTBeHHBIN 1 KOJIMYECTBEHHBIN XpoMaToTparuecKuii aHaIu3.

OcHoBHbBIE 00bEKTHI aHAJIH3A.

OOBEKTHI OKPYXKAIOIIEH CPEbl: BO3AYX, MPUPOJAHBIE U CTOYHBIC BOJBI, MTOYBHI, IOHHBIC
OTJIOKEHUS. XapaKkTepHble 0COOCHHOCTHU U 33JIa4 UX aHaJn3a.

buonornueckne m MEOUIIMHCKUE OOBEKTHI. AHAIMTHYECKHE 3aJadd B ATOM 00IacTH.
CaHUTapHO-TUTUEHUYECKHI KOHTPOJIb.

['eomornueckne 00beKThI. MeTammel u  craBel.  [IpupogHble W CHHTETHYECKHE
OpraHWYECKHUE BEIIECTBA M DJIEMEHTOOPTaHMYECKUE COCTUHEHUS, MOJUMEphl. Bumsl aHammza
TakuX OOBEKTOB W COOTBETCTBYIOIINE MeTObl CrieranibHbie OOBEKTHI aHAIN3a: TOKCUIHBIC U
paIMoOaKTUBHBIC BEIIECTBA, TOKCHMHBI B THIIEBBIX MPOIYKTaX, HAPKOTHUKH, B3PHIBUATHICE U
JIETKOBOCIUTAMEHSIOIIHUECS BEIIECTBA, Ta3bl, KOCMUYECKHE OOBEKTHI.

JlaGopaTopHBbIi NIPAKTUKYM

Ne paznerna
Neri/mm HHCLI[)HHHHHH HanmenoBanue 1abopaTopHbIX paboT

1 1 YacTtHble peakiuy Ha aHHOHBL. KOHTposIbHAs 3a/1aua HA aHHOHBI
(KauecTBEHHBIN aHAJIN3).

) 1 Yactasie peaknuu Ha kKatwonsl |-l w VI amanutudeckux rpymm.
KontponpHas 3amaua Ha cmech katuonoB I, I, 1l u VI rpynn
(KayeCTBEHHBIN aHAJIN3).
Yactaele peaknuu katuoHoB |1V, V' aHaIWTHYECKUX  TPYIIL.

3 1 KonTtponbHas 3amaua Ha cmech katnoHoB |11-VI rpynm (kauecTBeHHBII
aHaJm3).

4 1 [IpuroroBnenne 0.1 H. pacTBopa cepHOM Kuciotel. OnpeneneHue
HIeNIOYH B pacTBOpE (KOJIMUECTBEHHBINA aHAIM3).

5 1 Omnpenenenue oOmieil xectkoctu Bojabl. OrmpeneneHue CcoAep KaHus
noHoB Kanbius (11) B BoJe (KOTMUECTBEHHBIN aHAIIN3).

5 5 Omnpenenenue sxene3a (Ill) mo peakuum ¢ pomaHugOM (ONTHUECKHUE
METO/IbI aHAJIH3a).

7 5 Honomerpuueckoe oTpesieNieHue aCKOpOMHOBOM KHUCTIOTHI
(MOTEeHIITMOMETPUYECKHE METO/IbI aHAJTH3a)




HNonomMeTrpuueckoe onpeaeaeHue HUTpaT-noHOB (IIOTEHLIMOMETPHS).

4. OOpa3oBaTejibHbIE TEXHOJIOTHH

B cootBerctBUM ¢ paboueil mporpaMMoil M TEMAaTUYECKHMM IUIAHOM H3ydCHHE
JUCIUIUTUHBI IPOXOJIUT B BUJE ayJAUTOPHON M CAMOCTOSITEIbHOM pabOThl CTYACHTOB. YUeOHBII
nporecc B ayJUTOPHH OCYIIECTBISIETCS B (OopMe JEKIHMOHHBIX U JTa0OpaTOPHBIX 3aHSTHH.
Jlekuuu 9MTAIOTCS ¢ IPUMEHEHWEM MYJIbTUMEIUIHOTO 000PYA0BaHUS C IENBI0 AEMOHCTPALUU
COBPEMEHHOT0 aHAJIMTUYECKOTO OOOpYIOBAaHHS U BO3MOXKHOCTEH €ro MCIOJIb30BaHUS s
Pa3IMYHBIX TEXHOJOIMYECKMX M OJKOJOTMYeCKMX 3ajgad. B pamkax mabopaTopHbIX paboT
CTYAEHTHI NIOJy4atOT HaBbIKU POBE/ICHUS aHAIN3a PEAIbHbIX 0OBEKTOB.

5. YueOHO-MeTOANYECKOe o0ecrieYeHHe CAMOCTOSITeIbHOI padoThl 00y4aroIuXCs

CamocrosTenbHass paboTa CTYAGHTOB B  IIpOLECCe  M3YYEHHUS  JAUCLUIUIHMHBI
«AHanuTHYeCKas XHUMHUS» MPENIoyiaraeT 4TeHue y4yeOHONW M HaydyHOUH JMTEpaTypbl, pelleHHe
3a7a4 10 TEMATHYECKUM pa3JiesiaM JUCIUIUINHBL. YUeOHUKHY U 33/Ia9YHUKA UMEIOTCS B HAJTMYUH B
6ubnMoTEeKe B HEOOXOIMMOM KOJMUYECTBE, a TAK)KE JIOCTYIIHBI Ha COOTBETCTBYIOIUX MHTEpHET-
caiitax. CpencTBamMu JIIsl TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH SIBIISTFOTCSI KOHTPOJIBHBIE paObOTHI U
KOJUIOKBHYM, KOTOPBIE TTPOBOJISATCS TI0 HTOTaM U3yYCHHSI TEMAaTHUECKUX Pa3/IeOB TUCIHILIHHEL.
[To nToram n3ydeHus TUCIUILTHHBI TIPEAYCMOTPEH SK3aMEH.

K dopmaM TekyIero KOHTPoJs YCIeBAEMOCTH JUCHUILINHBI OTHOCUTCS CIICAYIOIICC:

YeTHbII onpoc

KonTtponsHas padota «CoCTOSIHHE 3JIEKTPOJIUTOB B PACTBOPE
KonTtponbHas padota «I'eTeporeHHbIe paBHOBECHS

KonTponbHas pabota «OKUCIUTENbHO-BOCCTAHOBUTENIbHbIE PEAKIIUN
KonTtponsnas padota «[ uaponus»

OCHOBY Uil CaMOCTOATENIBHOW MOJATOTOBKH  CTYAEHTOB  COCTAaBIISIET  yueOHO-
Memoouueckoe nocooue:

Kynemosa H.B., Aopaxees P.B., Hunpyk O.B. Meroauueckoe pyKOBOJICTBO K
Ta00OpaTOpHBIM paboTaM MO AaHAJUTHYECKON XUMHH: Y4YeOHO-METOJMYECKOEe Toco0ue.
H.Hosropon, 2017. 59 c.

Bormpockl kK YCTHOMY ONPOCY U KOHTPOJBHBIM padoTaM IMPEACTaBICHBI B IIPUBEICHHOM
BBIIIIE Y4EOHO-METOIUICCKOM TTOCOOHH.

[IpoMexxyrodHasi arTecTalusi MO MTOTAaM OCBOCHHS JUCHHUIUIMHBI MPOXOIUT B (dopme
JK3aMeHa.

6. @oH/I OLEHOYHBIX CPEACTB /Jisi MPOMEKYTOYHOH aTTecTAMU MO IHCIHUILINHE,
BKJIIOYAIOIIUN:

6.1. IlepeuyeHb KoOMIeTeHUUH BBINYCKHUKOB 00pa3oBaTe]bHONl NpPOrpaMmMsl ¢
YKa3aHHMeM pe3yJbTATOB O00y4YeHHMs (3HAHWH, YMEHHWiH, BJIAaJCHHMI), XapaKTepPHU3YyIOLIUX
ranbl HMX (OpMHPOBAHMA, ONHMCAaHHE TOKa3aTeJell W KpPHUTepPHEB OLCHUBaHUS
KOMIICTCHIIMIT Ha Ppa3sJM4YHbIX 3JTanax HMX (OPMHPOBAHHUS, B KOTOPBIX Y4YacTBYeT
AUCHHUININHA KAHAJTUTHYECKAasi XMMHA», IPUBEICHBI B Ta0uie

OIIK-5 - TOTOBHOCTh HCHOJIB30BaTh OCHOBBI (1)I/I3I/IKO-XI/IMI/IIIGCKI/IX, MAaTEMAaTUYCCKUX U HHBIX
C€CTCCTBCHHOHAYYHBIX MOHSITHUM U METOJIOB IIpH pCHICHUU HpO(I)CCCI/IOHaJ'IBHBIX 3aaa4



Nupnkaropel

Kpurepun onieHnBanus (J€CKpUIITOPHI

KOMIIETECHIUU «TUTIOXO0» «HEYIOBIIE | «YIOBJIETBO «XOpOLIO» «OUYCHBb COTIMYHO» | «IIPEBOCXO]
TBOPUTENIb | PHTEIBEHOM XOpOLIO» HO»
HO»
3HaTb: ocHOBHBIE | OTCyTCTBHE Hannuue 3HaHue 3HaHue 3HaHue 3HaHue 3HaHue
dusmKo- 3HAHUH rpyObIX OCHOBHOTO OCHOBHOT'O OCHOBHOT'O OCHOBHOTO | OCHOBHOTO U
XHMHUECKHE, MaTepuana | OmMOOK B | Marepuala ¢ | MaTepuajioM | Marepuaja ¢ | MaTepHaia | JIOMOJHHUTEN
MATEMATHICCKHE OCHOBHOM pAaOM C pAaoOM HE3HAUUTENh | 0e3 ommboK BHOT'O
MaTepuane | HerpyobIxX 3aMETHBIX HBIMH u MaTepuana
1 MHBIC OHINOOK MOTPENIHOCT | MOTPEUIHOCT | MorpemHocT | Oe3 omubok
€CTECTBEHHOHAYY eti IMH et -
HBIC ITIOHATHUA U MOrpEHIIHOCT
METO/IbI, en
HEoOX0/IUMble
TP PEIICHAH
npoeccoHaNbH
BIX 3aJ1a4
Ymern: ITonuoe OtcyTcTBU YmMenue YmMenue YmMmenue Ymenue 6e3 YMeHnue B
MPUMEHSTh OTCYTCTBHE € YMeHHSI OPHUMEHSTh NPUMEHSTh MPUMEHSI T oMb oK COBEPIIECHCT
pa3nu4HbIe YMEHHs NPUMEHSTh | pa3JIMuHble | pa3UyYHbIe | pPa3IUYHbIC MIPUMEHSITh BE
¢busmKo- NPUMEHSTh | pa3iIHyHbIe (usuko- ¢usuxo- ¢usuxo- pa3InyHbIe MIPUMEHSTh
XUMHYCCKHUC, Pa3JINYHBIC q)I/I3HKO- XUMHWYECKHUEC XUMHNYCCKHUE XUMHNYCCKHUE q)HSI/IKO- Pa3INYHbIC
MaTeMaTHYECKHE ¢dusnko- XUMHYECK , , , XAUMHAYECKHUE ¢busuko-
nu HUHBIC XUMHWYECKHEC uc, MaTeMaTHu4dec MaTeMaTHu4dec MaTeMaTHu4dec f XUMHNYCCKHE
€CTCCTBCHHOHAY4Y ) MaTeMaTHu4 CKHE U UHBIC CKHEC U UHBIC CKHE U UHBIC MaTeMaTnuie f
HBIC TIIOHATUA U MaTreMaTude €CKHUe u €CTCCTBCHHO €CTCCTBCHHO €CTCCTBCHHO CKHE U UHBIC MaTeMaTnudc
MCTO/bI, CKHE U UHBIC HUHBIC Hay4HbIC Hay4HbIC Hay4HBIC €CTCCTBECHHO CKHUE U UHBIC
HCO6XOJII/IMBIC €CTCCTBCHHO €CTCCTBCH IIOHATHUA U IIOHATHUSA U IIOHATHUSA U Hay4HBIC €CTCCTBECHHO
pH pelLIeHun Hay4HBIE HOHAYy4HBI METOJB, METOJIB, METOJIB, HOHATHSA U Hay4YHbIE
npo¢ecCHOHAIBH HOHATHSA U € IIOHATHSA | HEOoOXOAMM | HEeoOXomuM | HeoO0XOAuM METOJIB, HOHATHSA U
BIX 33134 METOJIB, U METOABL, bI€ IIPU bI€ IIPU bI€ IIPU HE00XOAUM METOJB,
HeoO0XoauM | HeoOxoau peIICHUH PeLICHUH PEILICHUH bI€ IIPU HE00XOaUM
bI€ MIPH Mble pu | npodeccuoH | mpodeccuoH | mpodeccuoH pelieHnu bI€ TIPH
pelieHuu pelIeHNH QJIBHBIX QJIBHBIX QJIBHBIX npodecCHOoH peIICHUH
npodeccuon | npodeccuo | 3amad npu 3a/a4 npu 3amad ¢ aJbHBIX npodeccuon
QJIBHBIX HaJIbHBIX HaJIM4UH HaJIM4UH HEOOIbIINM 3a1a4 QJIBHBIX
3a1aq 3a1aq CYLIECTBEHH | HE3HAYUTENb U 3amayq
BIX OIMMOOK | HBIX OHIMOOK | HEeIouYeTaMH
Baaners: ITomHoe OtcytcTBH Hannuwue ITocpenctee | JocTaToyHO Xoporee Bcecroponn
HABBIKAMH OTCYTCTBHE | € HaBBIKOB | MHHHUMAJbH HHOE € BIaJieHHe BIIaficHUE €e BIIaIeHUe
Pa3IMYHBIX HaBBIKOB Pa3NIMYHBIX | BIX HABBIKOB BIIaICHUE HaBBIKaMH HaBBIKaMH HaBbIKaMH
du3nko- ¢dm3uKo- Pa3INYHBIX HaBBIKAMH Pa3sNMYHBIX | PA3IMYHBIX | Pa3IMYHBIX
XUMHYECKHX, XUMUYECK ¢usuko- pas3INIHbIX (usuko- (huszuko- ¢bu3mKo-
MaTeMaTHYeCKUX uXx, XUMHYECKHX ¢dmsuKo- XUMHYECKHX | XUMHYECKUX | XMMHYECKHX
u UHBIX MareMaTu4d , XUMHUYCCKUX , , ,
eCTECTBEHHOHAYY €CKUX U MaTeMaTH4e , MaTeMaTH4e | MaTeMaTHde | MareMaThye
HBIX METOJIOB TP HHBIX CKHX Y HHBIX | MaTeMaTH4e | CKHMX M WHBIX | CKMX M MHBIX | CKHX M HHBIX
pemeHnn €CTECTBEH | €CTECTBEHHO | CKHX U MHBIX | €CTECTBEHHO | €CTECTBEHHO | €CTECTBEHHO
podecCHOHANbH HOHayYHBI HaY4YHBIX €CTECTBEHHO HaY4YHBIX HaY4YHBIX HaY4YHBIX
BIX 32724 X METOZIOB METO/IOB Hay4YHBIX METO/IOB METO/IOB METO/IOB
pu pu METO/IOB pH pH pH
peLIeHnu penieHnu npH peIICHUH peIICHUH peIICHUH
mpodeccro | mpodeccruoH petreHnn npodeccuoH | mpodeccroH | mpodheccroH
HaJlbHBIX QIIBHBIX npoQecCHOH QITBHBIX AJTBHBIX AJBHBIX
3a1a4 3a1aq QIIBHBIX 3a1a4 3agaq 3agaq
3a1a4
[Ikamna OLEHOK o 0-20% 21 -49% 50 — 69 % 70-79 % 80 -89 % 90 - 99% 100%

TIPOLIEHTY
MIPaBUIIBHO
BBINTOJTHEHHBIX
KOHTPOJIBHBIX




3aJaHHi

6.2 OnucaHue MKAaJ OLEHNBAHUA

[IpomexyTouHas aTTecTanus N0 AUCHUILINHE TPOBOAUTCS B (hopMe 3aueTa.

DK3aMeH MPOBOJUTCS B yCTHOU (hopMe B BHIEC OTBETA 0OYUAIOIIET0OCS HA TEOPETHIECKUE
BOIIPOCHl Kypca (C MpenBapUTENbHON MMOArOTOBKOM) W TMOCJIEAYIOUIMM cobOeceoBaHuEM B
pamkax Tematuku Kypca. CobecemoBanme MpoBOAUTCS B (hopMe BOTIPOCOB, HA KOTOPBIE CTYJCHT
JIOJDKEH JJaTh KPATKUU OTBET.

K skx3ameny nomyckarorcs oOydaroniyecs, BHIIOJIHUBILNE Bce Ja00paTopHble pabOThl Ha
MOMEHT cJlaud 5K3aMeHa. BpimonaHeHue Bcex pa0oT mpegycMaTpuBaeT clady JOIYCKOB,
BBITNIOJIHEHUE SKCTIEPUMEHTAIBHOM YacTH paboT, cjauy OTYETOB).

TpeboBanus kK opopMiIeHUIO 0TYeTA. OTUYET JOJIKEH COAEePKATD:

1) Ha3BaHMe pabOTHI;

2) 1enb paboTHhI;

3) KpaTKoe TeOpeTHYeCKOe BBEJCHHE, BKJIIOYAs YPABHCHHS XHUMHYCCKHX pEaKIUH,
XapaKTePU3UPYIONIUE CBOMCTBA HM3y4aeMBIX OPraHWYECKHX COCTUHCHHH, KOTOPBIM
MOCBSIIIIEHA JTabopaTopHast paboTa;

4) sKCIEpUMEHTATBHYIO YaCTh;

5) BBIBOJIBI U CITCOK UCIIOJIB30BAaHHOW IIPH BHITIOJHEHUH 3a/IaHUS JIUTEPATYPHI.

Otuer HomKeH ObITH O(OpPMIIEH aKKypaTHO M TMPEICTAaBISeTCS Ha Cleaylolee Mocie
BBITIOJIHEHUS pabOThI 3aHATHE.

Kpurepun oueHku oTyera

Otuer 3auTeH Copnepxanuie u ohopMIICHHE OTYETA MOJHOCTHIO COOTBETCTBYET
TpeOOBaHUSIM, YKa3aHHBIM BbIIII€ TPEOOBAHUIM

Otuer He 3a4TeH He Beimonnen xors Obl OAMH TYHKT U3 TpeOOBaHMUIA,
IPEIbIBISIEMBIX K 0(OPMIICHUIO OTUETA

Jnsi mpoBeeHUsI MPOMEKYTOUYHOTO KOHTPOJIsI c()OPMHPOBAHHOCTH KOMIIETEHIIUH
HCIOJIB3YIOTCS:

1. BbINOJNHEHHE BCEX Ja0OPAaTOPHBIX paboT, MPEeTyCMOTPEHHBIX Y4eOHOI MPOrpaMMOi;
2. OTBeT Mo OWIIeTy.

Kpurepumn onenox

3auTeHo Brinmonaxnenue J'Ia60paTOpHBIX pa60T B COOTBCTCTBHHU C y‘IC6HLIM IIJIaHOM,

HaIllMCaHUEC U Ca4da OTUYCTOB.

He 3aureno HeprinonnHeHne 3HAYUTEIIBHOM YacTH J'Ia60paTOpHBIX pa60T, YCTAHOBJICHHBIM

y‘le6HLIM IJIaHOM, K OKOHYAaHHUIO CEMECTpA.

10




Ouenka

YpoBeHb IOATOTOBKH

IIpeBocxonHo

HpeBOCXOI[HaSI IIOATOTOBKA. I/IC‘IepHBIBaIOH_IGG " JIOTHUYCCKU CTPOTOC HU3JIOKCHUC
BCCX PpasacioB AUCHHUILJIMHBI. B.HaI[eHI/Ie MaTrepruajIoM IIO3BOJIACT GBICTpO
CIIPpaBUTBCA C BHJIOHM3MCHCHHBIM 3aJaHUCM. YcnemiHoe BJIaJICHUEC JIFOOBIMH
TUITIaMHU PACUCTHBIX U KaYCCTBCHHLIX 3a1a4.

OTIINYHO

OtnnyHas 1NOAroToBKa. TBeploe 3HaHUME BCEX pPa3JelioB  JTUCLUIUIMHBIL.
JlomyckaroTcsi He3HaYUTENIbHbIE HETOYHOCTH, HAapyLLIEHUs B IOCJIEI0BATEIIbHOCTH
U3JI0KeHHUs Marepuaia. BiajgeHue HEOOXOAMMBIMH TpUEMaMH M CHocoOamu
pELIEHUs BCEX pACUETHBIX U KaYECTBEHHbIX 3a/1a4.

Oueun
XOPOIIIO

Ouenp Xopoias MOJArOTOBKA. TBepJoe 3HAHWUE BCEX pa3/eoB AUCIUIUIMHBI C
psAmoM HeTouHOCTeH. BrajeHne HEOOXOTUMBIMH TpUEMaMH H  CIIOCOOaMU
pPELIEHUSI OCHOBHBIX PACUETHBIX U KAYECTBEHHBIX 3a/a4.

Xopomo

Xopomasi TOArOTOBKa. 3HAHWE OCHOBHBIX Da3AeioB JUCHUILIMHBL  [Ipu
W3JI0)KEHUN MaTepuaia JIOMYyCKalTCs HE3HAYUTeNIbHbIe HETOYHOCTH. Bianenue
HEOOXOMMBIMM TNpHUEMaMU U CIIOCOOAMHU pEIIEHUS OCHOBHBIX PACUYETHBIX HU
KaueCTBEHHBIX 3a/a4.

VY noBneTBopuT
€JIbHO

[ToaroroBka,  ymOBIETBOPSIONMIasE MHUHUMAIBHBIM  TpeOOBaHUSAM. 3HAHHUE
OCHOBHOTO  COJICp)KaHUSI  PA3JeOB  AWCIUIUIMHBI, JIOMYCKAIOTCA TPyObIe
HETOYHOCTH, HETIPaBUIIbHbIE ()OPMYIMPOBKH, HAPYIICHHUS B TOCIIEIOBATEILHOCTH
WU3JI0KEeHUs Marepuana. Mwmeommuxcs 3HaHUM JOCTATOYHO I  OCBOEHHS
JUCITUTIIMH TOCIEAYIONUX KypcoB. JlomyckaroTcsi rpyObie OMMOKA B PEIICHUU
pacdeTHbIX 3amad. OOmamaeT HEOOXOUMBIMU MPUEMaMH U CIIOCOOAMU PEIICHHS
OCHOBHBIX KaUeCTBEHHBIX 3a/1a4.

HeynosnerBop
UTEIHHO

He 3HaeT 3HauMTENbHON YacCTH OCHOBHOTO COJEP)KAaHMS Pa3/eiioB JUCIHMIUIMHEL.
Nmeromuxcss 3HaHUM HETOCTATOYHO IS OCBOCHHS IMCHUIUIAH TOCIEIYIOITUX
KypcoB. He Moker pemaTh OCHOBHBIE KauyeCTBEHHbIC 3amadyr. HeoOxommma
JOTIOJIHUTEIbHAS TTOATOTOBKA JUIsSl YCIIEITHOTO TIPOXO0K/ICHUS UCTIBITAHHUS.

IImoxo

HO,Z[FOTOBKa COBCPHICHHO HCAOCTATOYHAs. He 3naer 0ojbIIoii 4acTH OCHOBHOI'O
CoACpKaHusa pa3aciioB  JUCHUILIWHBI. I/IMCI-OH_[I/IXCH 3HAHHI COBEPIICHHO
HEAOCTATOYHO MJIA OCBOCHHA JUCHUILIMH IIOCICAYIOINX KYPCOB. He wmoxer
pemaTth IMPOCTHIC PACUETHBIC 3a1a4U.

*I/IH(bOpMaI_[I/IH MpeaAOCTABIILACTCA MMPECIIOAaBaTCICM, BEAYIIIUM J'Ia60paTOpHI>IC 3aHATHA.

6.3. Kputepuu u npoueaypsl olleHUBAHHUS Pe3yJIbTATOB 00yYeHHs MO AUCUUILIMHE,
XapaKTepU3yIoLUX 3Tanbl (POPMUPOBAHNS KOMIIETEeHIIUIH

[[J'Iﬂ OLCHHUBAHUA PE3YyJIbTATOB O6y‘leHI/I$I B BHUIC 3HAHHUHI HCIIOJIB3YIOTCA CJIICAYIOLIUC
npouecaypsl U TCXHOJIOTUHA:

- nUCbMEHHbIEe OMEembl Ha BOTIPOCHI KOHTPOJIBHBIX padoT;
- UHOUBUOYAIbHBLIL YCHIHBLIL OM6Eem TI0 TEMATUKE J1ad0PaTOPHOTO 3aHATHUS,
- cobecedoganue Ha DK3aMEHE

I[J'ISI OLICHUBAHUA PC3YIIbLTATOB 06y‘{CHI/I$I B BHAC YMEHUMN U BIaACHUU HCIOJIb3YHOTCA
CJICOAYIOIUC MPOUCAYPBhI U TCXHOJIOTUU:

11




- npakmuueckue konmposavuste 3a0anusn (I1K3), BKIrOUaroIIKe BHIIOIHCHNUE OHON HITH

HCCKOJIBKHX 3aaa4,

- 6bINOJIHEHUE 1A0OPAMOPHBIX PAOOmM TI0 TAHHOW JTUCIUIUINHE,
- opopmaenue omuemog no 1a0OPATOPHBIM padbOTaM.

6.4. TunoBbie KOHTPOJIbHBIC 3alaHUA WJIX UHBIC MaTEepHUaJIbl, Ht‘,OﬁXOIH/IMBIe AJIs1

OLICHKHU pEe3yJIbTAaTOB oﬁyqe}mﬂ, XapaKTEPU3yIIIUX ITallbl (l)OpMI/IPOBaHI/IH KOMIIeTeHIInii

Ilpumepnulii nepeuenv mecmogvlx 3a0aHUl 011 OUEHKU CYHOPMUPOBAHHOCIU 3HAHUL

kKomnemenyuu OIIK-5:

1. Ananus, npu KOTOpoM MpoOy MperBAPUTEIILHO IEPEBOIST B paCTBOP, Ha3bIBAIOT

a) aHaJIN3 PAaCTBOPOB

0) KUJIKUI aHAIIN3

B) aHAJIU3 MOKPBIM ITyTEM

') MOKpPBIH aHAJIN3

Hau6omnpime 06beMbl 1 Macchl HABECOK MPOObI UCTIOIb3YIOT B
a) MUKpOaHaJINn3e

0) yIbTpaMHKpOAHAIN3E

B) MaKkpoaHau3e

I') OJIyMUKPOAHAJIN3€e

Pacrnionoxute B MpaBHIBHOW IOCIEIOBATEIHLHOCTH 3Talbl MPOBEACHUS XUMHUYECKOTO
aHayn3a

a) U3MEpEeHNE aHATUTUIECKOTO CUTHAJIA

0) MOAroTOBKA MPOOBI K aHATH3Y

B) 0TOOp IIPOOBI

I') BBIYMCIIEHUE KOHIIEHTPALUU U €€ TOrPEIIHOCTH
MuHMManbHas KOHLEHTpalusa (WIM Macca) BELECTBA, INPU KOTOPOM €ro MOXHO
O0OHAPYKUTH MPU BHIOPAHHBIX YCIOBUSAX, 3TO:

a) TpenenpHOe pa30aBIICHHE

0) mpenen oOHApYKEHUS

B) OTKPBIBa€MBbIi MUHUMYM

I') MUHUMAJIbHOE 3HAYCHHE

Ilpumepnulii nepeuensv eonpocoé (YcmHwvlii Onpoc, RUCbMEHHblE KOHMPOIbHbIE) 0714

oyenku chopmupoeannocmu 3nanuil Komnemenyuu OIIK-5:
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Ipumep sx3amenayuonnozo bunema

[Ipeamer anamutudeckod xumMuu. CTPyKTypa aHAJTUTHUYCCKONW XUMHUU (KAQ4€CTBECHHBIN U
KOJIMYECTBEHHBIN aHaNu3, KiIacCU(pHUKaAIUs BUIOB aHAlIM3a M0 00beMy WM Macce MpoObI,
Mo Tpupoje OOHAPYKHUBAEMbIX WM  ONpEACISeMBbIX YacTUL, JApPyrue  BUIbI
knaccudukanuu  aHanuza). Kiaccudukanus MeTonoB  aHanm3a  (KJIACCHMYECKHE,
WHCTPYMEHTAIIBHEBIE).
DIEeKTpOXUMHUYECKUE MEeTOIbl aHaiu3a. [loTeHumomeTpust. DIeKTpOXUMHUYECKas S4eiika.
Tunbl UHAUKATOPHBIX SIEKTPOIOB.
PaccuuTaiite pactBopuMOCTh okcanaTta cepedbpa Ag2.C204 B BoJie, €cliM U3BECTHO, YTO
I1P=3.5-10",

Ipumep bunema nucoMeHHOU KOHMPOILHOU PAOOMbL.
JlonuiuTe U ypaBHSIUTE CIEAYIOLIME XUMUYECKUE PEAKIIUHU, UCTIOJIb3Ys 3JIEK-TPOHHO-
WOHHBIA METOJT (METO/I MOTYPEaKIIUH):

KMnO4 + Na2C204 + H2SO4 — MnO, + CO- + ...
KMnOs + KySnO2 + KOH — KoMnOg + ...



Mn(NOs)z + PbsO4 + HNOs — Pb(NOs)2 + HMnO4 +H20

Brrancnute 3¢ (heKTHBHYIO KOHCTaHTY PABHOBECHS OKUCIUTENFHO-BOCCTAaHOBH-TEILHON
peakuuu npu pH 1:

ClO3™ + Mn?* + H* — Cl, + MnO> + H,0

Ilpumepst npaxmuueckux 3a0aHuill 0131 OUEHKU CHOPMUPOBAHHOCMU YMEHUIL KOMNEn eHUUU
OIIK-5:

1.

OOHapyXuTh, KAKME aHUOHBI IPUCYTCTBYIOT B aHAJIU3UpyeMoM pactBope. (st kaxaoro
CTyIGHTa TpeAyCMaTpHBAaeTCs WHAWBHIyallbHas 3agada, B  KOTOPOH  MOTYT
TIPUCYTCTBOBATh PA3NMYHOE KOJHYECTBO aHHOHOB U3 ciemyromtero mepeuns: CI, SO4%,
COs%, PO4*, AsOs%, NO3).

OOHapyXuTh, Kakue KaTHOHbI TNPUCYTCTBYIOT B aHajauzupyemom pactope. (s
KaXJ/IOTO CTYIEHTa IpeIyCMaTpUBACTCs WHAMBHIyalbHas 3a/Ja4a, B KOTOPOW MOTYT
IPUCYTCTBOBATh Pa3IMYHOE KOJMYECTBO KATHOHOB M3 ciedyromero mepeuns: Ag*, Pb?*,
CaZ*, Sr?*, Ba?*, AP*, Cr¥*, Zn?*, Sn?*, Fe?*, Fe**, Mg?*, Mn?*, Co?*, Ni?*, Cu?*, Hg?",
K*, Na*, NH4").

OrnpenenuThb coiep:KaHre aCKOPOMHOBOM (e TUIICATHITMIOBOM) KMUCIIOTHI B Ipernapare.

Ilpumepovr 6onpocoe 014 IK3amena:
[Ipenmer ananutuueckoil xumuu. CTPyKTypa aHIUTUYECKOM XUMUHU (KayeCTBEHHBIH U
KOJIMYECTBEHHBIN aHaIN3, Kiaccu(UKaIys BUIOB aHaK3a M0 00beMy MJIM Macce MpoOHI,
0 TpUpoJie OOHAPYKUBAEMbIX WU OTPEeIIeMbIX YacTHULl, Jpyrue BUJIbI Kiaccuukanuu
ananu3a). Knaccudukarus MeTo0B aHan3a (KJIaCCUYECKUe, THCTPYMEHTAIbHBIC).
Oranbel XUMHYECKOro aHanu3a. [locraHoBka 3amauu, BHIOOp METO/la M CXEMbl aHAIM3a.
Ot6op mpoOBI, MOArOTOBKA MPOOBI K aHaim3y. M3MepeHne aHaIMTHYECKOTO CHUTHAJIA.
O6paboTka pe3ynbTaToB U3MepeHuil. CriocoObl ornpeesieHrs KOHIIEHTPAI[UH BEIIeCcTBa 110
BEJIMYMHE aHATUTHYECKOTO CUTHaja (METOJ IPpalyHpOBOYHOTO Tpaduka, MeToa A00aBOK,
KOCBEHHBIE METO/IbI).
Enununbl koimyecTBa BELECTBA U CIIOCOOBI BhIpaXKEHHsI KOHLIEHTpaluU (MaccoBas 107,
MIPOLIEHTHAs! KOHIIEHTPAIHs, TUTP, TUTP BEILECTBA [10 BEIIECTBY, MOJISIpHAs KOHIICHTpaIus,
MOJISIpHAsl KOHIIGHTpalMs OKBUBAJIEHTA). OKBUBAJEHT, (HAKTOp HSKBHUBAJIECHTHOCTH.
[lepecuet ogHOTO crioco0a BeIpaXKEHUs KOHIIEHTPAILIUU PACTBOPA B APYroil.
[TorpemnoctT xumuyeckoro ananuza. CryyaiiHble, CHUCTEeMaTHYeCKue U TIpyOble
norpemnocTd. Ux npudnnbl. Bocnpon3BoAMMOCTb, CXOUMOCTh U MPAaBUILHOCTD aHAIH3A.
[IpoBepka MpaBUIILHOCTH PE3yJAbTATOB aHANU3a. DJIEMEHThl MAaTeMAaTUYECKOW CTATUCTHKU
IIpU OIICHKE CIy4ailHbIX morpermrHocteil. Kputepuil oTOpakoBKU pe3ynbTaTOB aHAIH3a.
[IpencraBieHue pe3yabTaTOB XUMUYECKOTO aHAJIN3a B MHTEPBAILHOM BapHaHTE.
Teopust snexTponuTHueckod aucconuanuu. Jucconmarnms 3neKTponutoB. CTeneHb
muccouunanuu. Koncranrta nuccounanuu. 3akoH pa3dasnenus OcTBaib/a.
Brnusinue snekTpocTaTHYecKUX B3aMMOJICHCTBUII HAa paBHOBECHE. AKTUBHOCTh HOHOB,
Kod(h(UIIMEHT AaKTUBHOCTHU, HOHHAas cuia pactBopa. Teopus JleGast-Xrokkens.
IIpenensHblii M pacmmpeHHblii 3akoH JleGas-Xrokkens. bydepHble pacTBopbl 00mIeit
WOHHOW CHJIBL.
DIIEKTPOIMTHYECKAs AUCcoranus Boabl. loHHOE npousBeieHne Bobl. PasHoBecue HY u
OH" B BoaubIX pacTBopax. [loka3aTenb KOHIIEHTpaIlM HOHOB Bojaopoaa pH u mokasarens
KOHIIeHTpauuu ruapokcua-uoHoB pOH. Pacyer pH B BoIHBIX pacTBOpax CHUJIBHBIX U
CabbIX KUCIOT U ocHOBaHU# (hopmynbl ¢ BeIBoOM). bydepusie pactBopsl. CyliHOCTD
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Oydepnoro neiictBus. bydepnas émkxocts. Pacuer pH OydepHbix pacTBOpoB. YpaBHEHHE
I'enpepcona.

8. PaBHOBecuss B pacTBOpax TIHIPOJIU3YIOLIMXCS COJIEH. YeTblpe THIIA COJIEH: COJIb
oOpa3oBaHHasi CWJIBHBIM OCHOBAaHHMEM M CJIa0OW KHCIOTOHM, Ca0bIM OCHOBAaHHUEM U
CHJIBHOW KHCIIOTOM, caObIM OCHOBaHMEM M CIabO0il KHUCIOTON, CHIIBHBIM OCHOBAHHUEM U
cuibHOM kucinoToi. Pacuetr pH BoaHBIX pacTBOpax rupoau3yIonuxcs coneit (hopmysl ¢

BBIBOJIOM).

9. OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE peakiuuu. VX mpruMeHeHne B aHATUTHYECKON XUMUH.
[Ipomeccet  okucieHuss W BOCCTaHOBJICHHS. OKHUCIUTENIM W BOCCTAHOBUTEIH.
OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC napebl. VYpaBHuBanue OKHCJIUTEIIFHO-

BOCCTAHOBUTEJIbHBIX PEAKIUNA AJIEKTPOHHO-UOHHBIM METOJOM (METOJOM TMOJIypeaKIuii).
VYpaBuenne Hepacra. CranpapTHele TNOTeHUMANbl.  HampaBieHue  mpoTeKaHus
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMH. YCIOBHbIE MOTEHUMaNbl. BimsHue
KHCJIOTHOCTH Ha HaINpaBJICHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuidl. [mybuna
MPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. CBsi3b KOHCTAHThI PAaBHOBECHS
U CTaHAAPTHBIX MOTEHIIMATIOB OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX Iap.

10. PaBHOBecust B rereporeHHoi cucreme. ['ereporeHHele cucreMbl. KOHIEHTPUPOBAHHBIE U
paz0aBiieHHBIE pacTBOpHI. HacklllleHHbIE W HEHACHIIICHHBbIE PAacTBOpHl. PaBHOBecHsl B
HACBIIIEHHBIX ~ PAacTBOpAaX  TPYAHOPACTBOPHUMBIX  JJIEKTPOJUTOB.  [IpoumsBeneHue
pacTBOPUMOCTH. VcnoBue BBITTAICHHS ocajaka. Pacuer pacTBOPUMOCTH
TPYAHOPACTBOPUMBIX  DJIEKTPOJIMTOB B  BOJE. BiusHHE OJHOMMEHHBIX HOHOB,
UHIU(DPEPEHTHBIX ANEKTPOJIUTOB, KUCIOTHOCTH Ha PACTBOPUMOCTH TPYIHOPACTBOPUMBIX
COJICH.

6.5. MeToauueckue MaTepuaJibl, oNpeiesOIKe MPoleIypPbl OLleHUBAHMS.

[Tonoxenne «O nMpoBeACHUN TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluy
obyuarormuxcst B HHI'Y», yrBepxkaénnoe npukazom pekropa HHI'Y ot 29.12.2017 r. Ne 630-
On.

[Tonoxxenne o (QoOHIE OIEHOYHBIX CPEICTB, YTBEpXKIAEHHOE NpuKazoM pektopa HHIY ot
10.06.2015 r. Ne 247-O1

7. Y4yeOHO-MeTOAMYecKOe M MH(OPMAINMOHHOE O0ecredeHUe IMCHUIIMHBI (MOIYJIAA)
«AHAJIUTHYECKAS XUMHSA»

TeopeTquCKa;I IIOArOTOBKA K J'Ia60paT0pHBIM 3aHATHAM U HpOMe}I(YTO‘IHOﬁ arTeCTaiuu MOXCT
OCYIIECTBJIATHCA 11O CICAYHOIIHUM JIUTEPATYPHBIM HCTOUYHHUKAM:

a) OCHOBHas TUTEpaTypa:

1. Bacunses B.II. Ananutnueckas xumus. Kuura 1. Turpumerpuyeckue u

rpaBUMeTpHYeckre MeTo sl aHanu3a. Cepus «Boiciiee oOpazoBanue». M.: [Ipoda, 2009. 368 c.

(58 sx3zemmurspoB B Oubnmuorexke HHI'Y).

2. BacunweB B.I1. Ananutnueckas xumus. Kaura 2. ®u3uko-XxuMuuecKue METO/Ibl aHAIINU3a
meronbl aHanmu3a. Cepus «Bseicmiee oOpaszoBanme». M.: Jpoda, 2009. 384 c. (42
sk3eMIuisipa B oubnmuorexe HHI'Y).

0) JONOJHUTENbHAS IUTepaTypa:

1. KpsiioB B.A., Ceprees I'.M., Emunamesa E.B. Bpenenue B xpomarorpaduueckue
MeTOobl aHaiu3a. MoHHBI 0OMeH M HMOHHAsg XpoMmaTorpadus. YueOHO-MEeTOoAnYecKoe
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nocobue. Hwknuit Hosropon: Hmkeropoackuii rocynusepcurer, 2011. 40 c. Pexum
nocryma: http://www.unn.ru/books/met_files/Krylovl1.pdf.

2. Ananutuyeckas XuMus: yudeOHUK misi ccy3oB./[nmybokoB HO. M., T'onoBaueBa B. A.,
Edumona 10. A., [u ap.]. - M.: Akagemus, 2012. - 317 c. (15 sx3emiuisipoB B OuOiInorexe
HHTY).

B) UHTepHeT-pecypcsl:

1. E.H. Jopoxosa, I'.B. IlpoxopoBa 3agaun ¥ BONPOCH MO aHAIMTHYECKOM XUMHH. M.:
Mup, 2011. 267 c. [DnekTpoHHbI# pecypc]:

http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf

2. [[MarmoBasioBa E.H., [IluporoB A.B. Xpomarorpapuyeckue MeETOAbl aHAIM3A.
Meromuueckoe mocodue st crierpaibaoro kypca. MI'Y, 2007. [OnekrponHsiii pecypc]:

http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf

3. lapmam A.B., Copoxuna M.H. Mertposnorudeckue OCHOBBI AHATUTHYECKOW XUMHHU
[@nexrponnslit pecypce]:

http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf,

WWW.students.chemport.ru/materials/md/chemmert.pdf

4. CaiitT Hay4HOTO COBeTa 1o aHanuTH4Yeckoit xumun PAH: http://www.rusanalytchem.org

VYyeOHO-MeToAMUEeCKasl JUTEepaTypa Uil JaHHOW JUCHMIUIMHBI MMEETCS B HAJIWYUU B
3NeKTpoHHO-0nOMMoTeuHoi cucreme "ZNANIUM.COM", noctynm K KOTOpO#l mHpenocTaBlieH
crygeatam. DBC "ZNANIUM.COM" copepXUT MNpOU3BEACHUS KPYMHEHUIINX POCCUHUCKUX
YUEHBIX, PYKOBOJIUTENEH TOCYAAPCTBEHHBIX OPraHoB, MpenogaBaTesieil BeAyluX By30B CTpaHbl,
BBICOKOKBAIM(UITUPOBAHHBIX CHEIIUATMCTOB B pa3MuHbIX chepax OuszHeca. DoH OUOIHOTEKH
chOopMHUPOBaH C yUETOM BCEX U3MEHEHHI 00pa30BaTENbHBIX CTAHIAPTOB U BKIIIOYAET YUEOHUKH,
y4ueOHbIe TIocOOus, MOHOrpaduu, aBTopedepaTsl, AWCCEPTALNH, SHIUKIONEANH, CIOBapH W
CIPAaBOYHHUKH, 3aKOHOJATEIbHO-HOPMATUBHbIE JOKYMEHTHI, CIEHUANbHbIE MEPUOJAUYECKUE
W3JaHusd W W3JaHUA, BBIMYCKAEMbIE M3/aTeIbCTBAMU BY30B. B Hacrosimee Bpemsi OBbC
ZNANIUM.COM cootBeTcTByeT BceM TpeboBaHUsIM (enepalbHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeNIbHBIX CTaHIapTOB Bbiciiero oopazoBanus (OI'OC) HOBOTO MOKOJIEHUSI.

Y4eOHO-MeToAMYEeCKasl JUTepaTypa Uil JaHHOW AMCUMILIMHBI UMEETCS B HAaJUYUU B
ANEKTPOHHO-OMOmMoTeyHo cucreme HM3marenbctBa "JlaHp", mOCTym K KOTOPOW Takke
npenocrtasieH cryaeHTam. DbC M3narenscTBa "Jlanp" BKIIOYaeT B ceOsl AIEKTPOHHBIE BEPCUU
KHUT u3gaTenbcTBa "JIaHp" M APYyrux BeNyIIMX HM3IATEIBCTB YYeOHOW JUTEPATyphl, a TaKKe
AIIEKTPOHHBIE BEPCUM NEPUOAMYECKUX HW3JaHUH TI0 E€CTECTBEHHBIM, TEXHHYECKUM U
rymanutapasiM HaykaMm. ObC W3narensctBa "Jlanp" oOecnieunBaeT JOCTyN K HAy4HOH, yueOHOM
TUTepaType M HAYYHBIM [EPUOJUYECKMM HU3JAaHUSAM [0 MAaKCUMAaJIbHOMY KOJIMYECTBY
MPO(UIBLHBIX HAPABICHUIA.

8. MarepuajbHoO-TeXHHYeCKOe ofecnedeHne TUCHUTITUHBI (MOAYJIs1)

VY4eOHble ayJUTOPUM Ul MPOBEJICHMs 3aHATHH JIEKIMOHHOTO U CEMHHApCKOro THIIA,
TPYNIOBBIX M WHIUBHUAYaIbHbIX KOHCYIbTAllMi, TEKYIIEro KOHTPOJII U IMPOMEXKYTOUHOM
aTTeCTallud, MOMEIIEHUs JUIsl XpaHEHHs M MNPOQPHIAKTHYECKOT0 OOCITY)KHBAaHUS Y4eOHOTO
o0opyoBaHus, YKOMIUIEKTOBAHbl ~ CIIELUATN3UPOBAHHON MeOEnbl0 M TEeXHUYECKUMHU
cpeactBamMu oOy4yeHHs (AEMOHCTpPAllMOHHOE O0OpyIOBaHME — HPOEKTOp, HOYTOYK, 3KpaH).
ITomemenus 1 CaMOCTOSATENBHOW pabOThl OOYYalOMIMXCs, OCHAILEHHbIE KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXHOCTBbIO MOJKIIOUCHHs K ceTH «MHTepHeT» u olecrnedeHueM JocTyna B
ANIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTeIbHYIO Cpely OpraHu3aluu.
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http://www.chem.msu.ru/rus/books/2001-2010/dorohova/all.pdf
http://www.chem.msu.ru/rus/teaching/analyt/chrom/part1.pdf
http://www.chem.msu.ru/rus/teaching/analyt/garmash.pdf
http://www./
http://www.rusanalytchem.org/

Jns mpoBeneHUs J1a0OpaTOPHBIX pabOT MO AaHATUTHYECKOW XUMHUU XUMUYECKUN
¢baxkynpTeT M Kadeapa aHATUTUYECKOH XMMHUHU PacHoJiaraioT JabopaTOpHUsMHU, OCHAIIEHHBIMU
MOCYJIO, peaKTUBAaMHU U 000pyIOBaHHEM, HEOOXOAUMBIMU JUISI IPOBEACHUSI KAaue€CTBEHHOTO U
KOJINYECTBEHHOT0 aHanu3a. Jlaboparopus GpU3MKO-XMMHUYECKUX METO/O0B aHaIM3a 000py10BaHa
razoBeiM  xpomartorpajgom Xpomoc-1000, cnexkrpodoromerpamu KDPK-2, pH-merpamuy,
MOHOMETPOM YyHUBepcallbHbIM 7B-74 u napyrum naGoparopHbiM obopynoBaHueM. /s yreHus
JeKIMA W TPOBEICHHUS MPAKTUYECKUX 3aHATUH YHUBEPCUTET pAacIojiaraeT HeoOXOJUMBIM
ayIUTOPHBIM (HOHIOM.

[Iporpamma cocraBiieHa B cooTrBercTBUM ¢ TpeboBanusmMu PI'OC BO c¢ yuerom
pexomenanuii 1 OIIOIT BO mo cietmansHocT 30.05.02 Meaqununckas ouogusuka.

ABTOpPBI K.X.H., CT. IlpeM. Kad. aHanutuyeckor xumuu X O.B. Hunpyk

Penenienr

3aBenyrwmmii kadeapoi aHanuTuaeckon xumMun XD
I.X.H., mpod. B.A. Kpsiios

[Iporpamma omoOpena Ha 3acemannu Metoaudeckoil komuccun UBBM ot 30 aBrycra 2020
r., mpoTokoJ Ne 14,

16



