[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONoTERma bepa byTabesha
OdmxHoczaPekTop

MHUHHUCTEPCTBO ITPOCBEIIEHUA
0:41 POCCHUUCKOHU ®PEJEPALIMA

[dra no,
Yrptkans rog (dexepanbHoOe rocyrapcTBeHHOe 0I01KeTHOE 00pa3oBaTeIbHOE
ap32a55 5 TR e Epb 19089zafS3989420420336ffbf57§a%%§gme BBICIIEro 06PA30BANHSI

«baaroBemeHcknii rocy1apcTBeHHbIH
neJaroru4ecKuii yHuBepcuTe

OCHOBHAS OBPA30OBATEJIBHAS ITPOT'PAMMA
PaGouasi nporpaMmMa quCHUIINHBI

YTBEPXJIAIO
JexaH ectrecTBeHHO-TeOrpadpuIecKoro
¢pakyabrera ®I'BOY BO «bI'ITY»

// 2 H.A. Tpopumnosa
«28» uronsn 2023 r.

PaGouas nporpaMMa quCUMILIUHBI
XPOMATOI'PA®OUYECKHUE METObI AHAJIN3A

Hanpasienue noaroTroBku
04.03.01 XUMUA

IIpoduas
«AHAJIMTUYECKASA XUMMUSD»

YpoBeHb BbICIero 00pa3oBaHusA
BAKAJIABPUAT

IIpunsTa Ha 3aceqaHnu Kadeapbl XUMUH
(mpotokoa Ne 9 ot «28» urons 2023 r.)

Baarosemenck 2023



COJEPKAHUE

Ommbka! 3akimaaka He onpeesicHa.
2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHE .......ccccuviiiniiiiiniieiiiiiiniiiicncnnne 4
6

4 METOANYECKUE PEKOMEHIAIIUU (YKA3AHUSA) JJIA CTYIAEHTOB I1O
N3YYEHUIO AN CHUIIJIIMHBbIOmmOKka! 3akianka He onpeiesieHa.

S HPAKTUKYM 1O JUCIHUIIJIMHE. .....cuiuiiiiiiiiiiiiiiiiiitiiiiieitteieeiesesmnmescnssmases 8

6 IJMAJAKTUYECKHUE MATEPHUAJIBI JJISI KOHTPOJAOmuOka! 3aknaaka He

OTIPEIICTICHA. ¢ e veennnssnnsssnssssnssssssssnsssnsssssssssssssssssssssnssssssssnsssnssas 8

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' M, NCIIOJIb3YEMBIX B
IMTPOLIECCE OBYUYEHMS......cctiitiiiiiiiiiiiiiiiiiiiitiieietiettiaeieciesscsacsscssssscscsscnssns 22

8 OCOBEHHOCTU U3YYEHUA JUCHUIITINHBI UHBAJINJAMMU U JIMIMAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3JOPOBDBS......ccevvvvniiiniiiiinninnnnnnns 22

9 CIIMCOK JIMTEPATYPbBI U THOOPMALMOHHBIX PECYPCOBOmub6ka! 3aknaaka

HE onpezeneHa.23
10 MATEPUAJIBHO-TEXHHUYECKAS BA3BA...ccciiiiiiiiiiiiiiiiniiiniiiiniiinessnssesnsscnnss 23

11 JACT UBMEHEHMI Y JOTTOJTHEHMI. ......cccoouvveeeeeenneeeeeeeeeeeeeeeaneeeeesnnne 26



1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Ieap AMCHUANINHBI

Henp aucrummuabl copMupoBaTh (PpyHAaMEHTaIbHBIE 3HAHUS B 001aCTH aHAIUTHYECKOM
XUMUH.

Hcexons us nenu, B IpOLECcce U3y4eHUs AUCLUIUIMHBI PEIIAXOTCS CIEAYIOIINE 3a1a4u:

- OCBOCHHME METOJIOB U CPEACTB XMMUYECKHUX UCCIIEIOBAHUN BEIECTB U UX IPEBPAILCHUN;

- (hopMupoBaHKE HABBIKOB BBITOJHEHHSI XUMUYECKHX JIAOOPATOPHBIX OTEpaIINii;

- OCBOCHHME METOJaMU KOJIMYECTBEHHOI'O OIPEIEICHMs BEIIECTB M OLEHKH IOTPEIIHO-
CTEH NpU NPOBEAECHUU IKCIIEPUMEHTA.

1.2 MecTto qucunnimubl B cTpykrype OOII:

JuctmiuimHa «Xpomarorpaduyeckue METOAbl aHalIKW3a» OTHOCUTCA K JAUCHUILUIMHAM
4yacTH, GOPMHUPYEMON ydaCTHUKaMH oOpa3oBaTeabHbIX oTHOmeHu 61oka b1 (b1.B.08).

JlaHHBIN KypC TECHO CBSI3aH M ONHpPAETCs HAa TaKUE paHee M3Y4YEHHbIE AMCLUMILIMHBI, KaK
HeopraHuyeckas Xumus, (pu3nka, MaTeMaTHKa.

JlucumiiuHa sSBISETCSl OCHOBOM JUIs OCENYIOLIET0 U3yUEHUS XUMUUECKUX AUCLUILIINH U
MOArOTOBKH K FOCYapCTBEHHOW NTOTOBOW aTTECTALIUH.

1. 3 IucunmuinHa HanpaBJjieHa Ha (popMupoBaHue ciaeayrommux komnerenuuii: K —
1, IIK - 5:

- MNK-1. Brnageer cucreMoii (yHIAMEHTAIBHBIX XUMHUYECKHUX TOHATHA W 3aKOHOB,
HHIMKATOPAMH JOCTHKEHUS KOTOPOH SABJISAETCS:

e [IK-1.1. TloHumMaeT OCHOBHBbIE MPUHLMIIBI, 3aKOHBI, METOJOJOTHUI0 M3yYaeMbIX XMUMHUYE-
CKUX JHCIUIUINH, TEOPETHYECKHUE OCHOBBI (PH3MUECKUX M (U3NKO-XUMHUUECKUX METOJIOB
HCCIIEI0BAHMS.

e [IK-1. 2. Ucnonp3yeT pyHIaMEHTAIbHBIE XUMUYECKHE TTOHITHS B CBOCH MPOodeccuoHab-
HOU JIeATEIHLHOCTH.

e [IK-1.3. MaTepnpeTHpyeT NOTyYSHHBIE PEe3YIbTaThl, HCIIONIB3YsT 0a30BbIC TIOHSATUS XUMHU-
YECKUX JUCLMILINH.

- IK-5. CriocobeH oOCyIIEeCTBISATh KOHTPOJIb KadeCcTBA ChIPbs, KOMIIOHEHTOB H
BBIIYCKAa€MON MPOAYKIIMM XHMHUYECKOTr0 Ha3HAUYE€HUs I0J] PyKOBOJACTBOM CHEIHAINCTOB OoJee
BBICOKOW KBaJTM(HUKAIIMH, HHAUKATOPAMH JTOCTHKEHUS KOTOPOIl SBIIsAETCS:

e [IK-5.1. BoiOupaer METOabl U CPEICTBA KOHTPOJIS KauecTBa, ChIPbsi, KOMIIOHEHTOB U BbI-
MycKaeMol MPOJYKIMM XMMUYECKOTO0 Ha3HAu€HUs Ha COOTBETCTBHE TpeOyeMoil HOpma-
TUBHOM JIOKyMEHTAalINU.

e [IK-5.2. BeinonHseT cTaHIapTHHIE ONEpalliy Ha TUTIOBOM 0OOPYJOBAHUU ISl XapaKTepH-
CTHKH CBIPBS, MPOMEKYTOUYHONW U KOHEUHOH MPOTYyKIIUU XUMUYECKOTO MPOU3BO/ICTBA.

e [IK-5.3. CocraBisieT mpOTOKOJIBI UCTIBITAHUHN, OTUYETHI O BBIMOJIHEHHOW paboTe Mo 3ajaH-
HOU (opme.

e [IK-5.4. OcymiecTBisieT KOHTPOJIb TOYHOCTH aHAIUTUYECKOTO OOOPYJOBaHMUS Ha COOT-
BETCTBHE TpeOyeMOil HOPMAaTUBHON JOKYMEHTAIUH.

1.4 Ilepevyenb MJIaHMPyeMbIX Pe3y/abTATOB 00y4eHusi. B pe3ynbpTare M3ydyeHUs AMCLUIIINHBI
CTYJIEHT JOJIKEH
3HATh:

® OCHOBBI KAYECTBEHHOI'O aHAJIN3a COETUHEHNUN;

® OCHOBHBIE COBPEMEHHBIE METO/IbI CCIIEIOBAHUS BEILIECTB;

® METO/IbI U crocoObl 00paboTKKU MHPOPMAIMKU PE3yJIbTaTOB XMMHUYECKOIO 3KCIIEpUMEHTA,

pe3yIbTaTOB HAOIIOCHUN U U3MEPEHMUIA;

¢ H($OPMAIIMOHHBIE HCTOYHUKH CIIPABOYHOT0, HAYYHOT'0, HOPMAaTHBHOT'O XapaKTepa;

® CTaHJIAPTHBIE METO/IbI MTOJTyUEHHsSI, UACHTU(PHUKAIIMN U UCCIEJOBAHUS CBOUCTB BEILIECTB U
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MaTepHayioB, IpaBuiia 00pabOTKU U 0POpMIIEHHUS PE3YIHTATOB pabOThl, HOpMBI Th;
yMeThb:
¢ CHUHTC3UPOBATH BCHICCTBA U MATCPUAJIBL pasﬂoﬁ opupoabl ¢ UCIIOJb30BAHUCM HMCHO-
muxXcia METOAUK,

J IPOBOJIUTH MPOCTHIE XUMUUYECKHE OTIBITHI 110 MPEATIaraeMbIM METOTUKAM;
J BBIOMPATh METOJIbI JUATHOCTHKH BEIIECTB U MaTEPHUAJIOB, IPOBOAUTH CTAHIAPTHHIC
H3MEpEeHHUS;
J BBIOMpATh METOJIBI U CPEACTBA KOHTPOJISI KQUeCTBA, ChIPhSi, KOMIOHEHTOB U BBIITYC-
KaeMOH NPOAYKIMM XUMHUYECKOTO0 Ha3HAUYEHUsI Ha COOTBETCTBUE TPeOyeMOl HOPMAaTUBHOMN
JOKYMEHTAIUH;
. oOpabaThIBaTh, aHAJIM3UPOBATh U 0000IIATh PE3yIbTaThl HAOMIOACHUN M HU3MEpe-
HUIM;
o CTaBUTh XMMHYECKHUH SKCIIEPUMEHT, aHAJIM3UPOBATh U OLEHHBATH J1AOOPATOPHBIC
UCCIIEIOBAHMUS;
o MPUMEHSTh OCHOBBI U OCOOCHHOCTH MPaBWJI TEXHUKU 0€30MacHOCTH MPHU MPOBEIE-
HUU XUMHUYECKOTO SKCIIEPUMEHTA,

BJIa/1€Th:
. 0a30BBIMH HAaBBIKAMH MTPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA ¥ O()OPMIICHUS €TO
PE3yJIbTATOB;
o HABbIKAMU TJIAHUPOBAHUS, aHAIIN3A,
o HABBIKAMU JeNIaTh 3aKJIIOUEHUS U BBIBOJBI MO pe3yIbTaTaM aHalu3a JTUTePaTypPHBIX

JTaHHBIX, COOCTBEHHBIX AKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETHUECKUX PadoT;
e HaBBIKAMU CHCTEMATH3UPOBATh U aHAIM3UPOBATH PE3YJbTAThl XUMUUYECKUX IKCIIEPH-
MEHTOB, HaOJIIOJJCHUH, U3MEPEHUH.

1.5 O0mas TpyA0eMKOCTh JMCHUILINHBI «XpoMaTorpaguyeckne MeToAbl AaHAJIN3Aa» CO-

craBisieT 3 3auetHblie enquHuIlnl (naee — 3E) (108 gacoB).

[TporpamMa mpenycMaTpuBaeT H3ydyeHHE MaTepuajla Ha JIEKIMAX U J1abopaTOpPHBIX
3ansaTusX. [IpenycMoTpena camocrosiTenbHas paboTa CTyI€HTOB 10 TeMaM U paszaenam. [Iposepka
3HaHUH OCylIEeCTBIsIeTCs PPOHTAIBHO, HHANBH Y ATBHO.

1.6 O6bem AUCHMILVINHBI M BUAbI Y4eOHOM /1esiTeIbHOCTH

O0beM AMCHMILVIMHBI M BUABI Y4eOHO padoThl

Buj yueOHoii padoThl Bcero Cemectp 5
4acoB

OO01mas TpyA0eMKOCTh 108 108
AyZIUTOpPHBIE 3aHATHS 66 66
Jlexun 32 32
JlaGopaTopHble paboThI 34 34
CamocrosiTenpHas paboTta 42 42
By UTOroBoro KOHTpoJIst - 3a4eT

2 YYEFHO-TEMATUYECKOE IIJIAHUPOBAHUE
YyeOHo-TeMAaTHYECKHI MJIAH

Bcero AyauTOpHBIE Camocr
Ne HaunmenoBanue TeM (pa3aesioB) 4yacoB 3aHATHS 0siTeJIbH

Jlexuuu |Jlagoparopu| 24
ble 3ansTus | Pa00Ta

1 |CymHocTbh XpoMaTorpaguyeckoro 20 8 2 10
pasieseHus pa3jiejeHus.
1.1 |CymHocTs XpoMaTOrpapu4ecKoro 16 8 - 8

pa3JieJaCHUs pa3aCICHHSI.




1.2 |Obnactu IPUMEHEHHUS 4 - 2 2
XpoMaTorpaduiecKux METO/I0B
aHanu3a. Kpyrisli cTon

2 |l'a3oBas xpomaTorpadus 26 10 4 12
2.1 |I'a3oBas xpomaTorpadus 18 10 -
2.2 |Omnpenenenue XUIKUX YTIIEBOJOPOIOB 8 - 4 4
3  |KuakoctHasi xpomaTorpagpus 38 10 16 12
3.1 |XKuakoctHas xpomarorpadus 14 10 - 4
3.2 |Onpenenenue MacCOBOH 6 - 4 2
KOHLIEHTpauuu  GTOpuA-, XJIOPHI-,

docdar- u cynbhaTr HOHOB B Mpodax
MUTHEBOM, MHUHEPAIIBHOM, CTOJIOBOM,
7e4eOHO-CTOJIOBOM, ~ NMPUPOJHOW |
CTOYHOU BOJBI

3.3 |Omnpenenenue MacCOBOM 6 - 4 2
KOHIIEHTPAllUd  KAaTHOHOB  HATPHS-,
KaJIisi-, aMMOHUSI- M JIUTUS B Tpodax
MMUTHEBOM, MHUHEPAIBHOM, CTOJIOBOM,
Je4eOHO-CTOJIOBOK,  NMPUPOJHOH |
CTOYHOM BOJIBI

3.4 |Omnpenenenue mMenu B pa30aBICHHBIX 6 - 4 2
pacTBOpax Iocje MpPeABAPUTEIHEHOTO
KOHIICHTPUPOBAHUS

3.5 |Omnpenenenue rurca B IEMEHTE 6 - 4 2

4  |IlaockocTHas xpomaTorpadus 24 4 12 8

4.1 |IlnockocTHast XxpomaTorpadus 6 4 - 2

4.2 |BolaeneHue u ompenelieHUue KaaMus B 6 - 4 2
CTOYHBIX BOJAX

4.3 |OnpeneneHue HUKENIS, KoOaimbra U 6 - 4 2
MEJIM B BOJIE

4.4 |OmpeneneHue :xkeine3a B HPOAYKTax 6 - 4 2
TUTAHUS

HUTOTI"O 108 32 34 42

2.1 UaTepakTHBHOE 00y4eHHUeE M0 AN CHHUIIMHE

Ne HaunmeHoBanue Bun ®opMa HHTEPAKTHBHOI'O 3AHATHSA Koua-
TeM (pa3aesioB) 3aHATHSA BO
4acoB
1 | CymHocTb JIK [TpocmoTp 1 06¢cyxaeHne yueOHOTro 2
Xpomatorpaduyeckoro bunbmMa«A rcopoums»
paszeneHusl. JIK Kpyrusiii cton. O6nactu npuMeHeHus 2
XpoMaTorpauIecKux METOI0B
aHaJIn3a
JIb [TpocMoTp u 06cyx)aeHue ¢uabma 2
«XpoMmaTorpapuueckrue MeTO/IbI
aHaJIN3a: CErOJHsI U 3aBTPay
2 | I'azoBas xpomarorpadus JIK IIpocmoTp u obcyxaenune «l'azoBas 2
xpoMarorpadus.
Buneoypok»




JIK Kpyrusiii cton. CoBpeMeHHOE 2
000pyI0BaHUE IS Fa30BOit
xpomarorpaduu

JIK Kpyrusiii cton. OcobenHoctu 2
ra3oBBIX XpoMaTorpados.

3 | KuakocTtHas xpomaTtorpadus JIK BricokoaddexTuBHAS )KUAKOCTHAS 2
xpomatorpadus.
Buneoypok

JIK Kpyrusiii cton. OcobeHnoctu 2
KUJKOCTHBIX XpoMarorpagos

JIK Kpyrunsrii cton. CoBpeMeHHOE 2
000pyoBaHUE IS )KUAKOCTHOM
xpomarorpaduu

JIK Kpyrublii cTos. DKCKIIt03MOHHAs 2
xpomarorpadus

4 | [TnockoctHast xpomarorpadus JIK ITpocmoTp u 00Cyx)aeHHE 2
¢dmibMa« ToHKOCTONHAS
xpomarorpadus (TCX).Bugeoypox»
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3 CONEP’KAHUE TEM (PA3JEJIOB)

1. CyumHocTb xpoMarorpaguyeckoro pasaesieHus. Knaccudukanus
Xpomarorpauyeckux MeToJ0B ([0 arperaTHOMy COCTOSHHMIO a3, 10 MEXaHU3MY
B3aMMOJIEHCTBUS cOpOEHTa U copOaTa, 10 TEXHUKE BBIIOJIHEHUS, 110 1eiH). CrocoObl Mony4eHus
XpOMaTOrpamMm. OnroeHTHas (mposiBUTEIIbHAS ) xpomatorpagus. Xpomarorpaduueckue
napametpsl. Teopusixpomarorpapudeckoro pasjaeieHus. Teopus TEOPEeTHUYECKHX TapesioK.
Kunernueckast teopust xpomarorpaduu. OneHka pa3MbIBaHUS XpoMaTorpaduyeckoil IMosocCH.
CenekTUBHOCTh U pazpelieHue. Amnmaparypa u oOpabotka xpomatorpada. OO6mme cBeAeHUs o
nerekropax. CriocoObl geTekTupoBaHus. OOl MoaXo1 K BEIOOpPY eTeKTOpa. AHAIU3 U METO/IbI
pacuera xpomarorpamm. KadectBeHHbI aHanu3. KonaumyecTBeHHBbIN aHamu3. MeTonbl pacyeTa
XpOMaTOrpaMM: METOJ HOPMUPOBKH, METOJ] BHEIIHETO cTaHAapTa. Jl0CTOBEpHOCTH pE3yJIbTaTOB U
VCTOYHMKH ITOTPEHIHOCTEM.

2. TazoBass xpomatorpadus. ['azorBepnodasnas xpomarorpadus. I azoxuaxocTHas
xpomatorpadus. Henonsuwkubie xunkue (aspl. HocuTenu HENoIBMKHBIX JKUIKHUX —(Qa3.
Xumuuecku cBsi3aHHble (azpl. OOmacTh NMpUMEHEHHUs ra3oBoi xpomatorpaduu. OcobeHHOCTH
ra3oBBIX XpOMaTorpados.

3 KuakocrHasi xpomartorpadmus. AncopOunonHas xpomatorpadusi. HemonsuxHble
da3zpl.  [lomspueie  agcopOenthl.  Henonsipusle  ancopOentsl.  IlopBuxkHble  ¢asbl.
PacnpenenutensHasxpomarorpadus. MoHHO-OOMEHHAas, MOHHAsA, HOH-TIApHAs Xpomarorpadus.
HNonnooOmenuku. HMonoobmenHoe pasHoBecue. Koapdunuent cenektuBHocTH. Kunernka
HOHHOrOo oOMeHa. JluranmooOMeHHass XpomaTtorpadus. OKCKIIO3MOHHAas XpomaTorpadus.
Oco0eHHOCTH KUAKOCTHBIX XpoMaTorpagos.

4 TlnockoctHasi xpomaTtorpagus. [lonryyeHre M aHaINM3 TUIOCKOCTHBIX XPOMAaTOIPaMM.
[Tpuntun metona TCX. HopmansHOdazoBas u obpameHHoda3oBasi OymMaxHas XxpoMmarorpadusi.
Xpomarorpaduueckas Oymara. TexHuka OymMakHON XpoMaTorpaduu.

4 METOANYECKHUE PEKOMEHJAINU (YKA3AHUA) 1JIA CTYAEHTOB I1O
N3YYEHUIO JUCHUITJINHBI

PaGouass nporpamManpu3BaHa IIOMOYb CTYAEHTaM €CTECTBEHHO-T€OrpapuuecKoro
(dakynpTeTa OTAETICHUS XUMHUS B OPraHU3AIMM CaMOCTOSATENILHOW PabOThl MO OCBOCHHUIO Kypca.




VYyeOHast mporpamma JUCIHUILIMHBI, COCTABJI€HHA B CTPOTOM COOTBETCTBUU C YUEOHBIM IJIAHOM U
OOIL

Paznen «lIpakTukym Mo JUCHUILIMHEHBKIIOYAET CIHCOK YYeOHBIX MOCOOUHN JOMYyIIEHHBIX
MunucTepCcTBOM 00pa30BaHMSB KaueCTBE y4eOHOTO MOCOOUS Ui CTYIEHTOB BBICIINX YYEOHBIX
3aBeJIeHUH, MPOXOASIIUX OO0ydyeHHE MO XMUMHKO-TEXHOJOormueckoMy mnpodwmio. Pazgen Takxe
COJICPKHT TUIAaHBI MPAKTHUECKUX M JTa0OPATOPHBIX paboT ¢ yKa3aHUEM TeM JIa0OpaTOpHBIX paboT
U CCBUIOK Ha pPEeKOMEHJOBaHHOe yudeOHoe mocobue. [lonb3ysich NpenIoKEHHBIMH YYEOHBIMU
NoCOOMSIMHU CTYACHTAM HEOOXOIUMO H3YUHTh COJCpPKAHHWE PEKOMEHIOBAHHBIX K BBITOJIHEHHIO
nabopaTopHbIX paboT, B TeTpaau Juis JaOOpaTOpHbIX pabOT omucaTh cojJep:kaHue pabdoThl B
CJIEAYIOUIEM TMOpSAIKEe: TeMa JTabopaTOPHON pabOThl, CYIIHOCTh M MPUHIMII METOJA, JIS)KALTHHA B
OCHOBE palOTHI, LIETM M 3aJayd, OOOpPYJOBaHME W PEAKTHBBI, XOJ BBHIIOJHEHHUS pPadOTHI,
pe3yJIbTaThl aHAJIN3a, BHIBOIBL.

B pasnene«/lunaktuueckue maTepuanbl» MPEACTaBICHBI MPUMEPHI TECTOBBIX 3aaHuil U
KOHTPOJILHBIX PadOT, BRIHECEHHBIE HA CEMUHAP BOIIPOCHI U 33/IaHUS K CAMOKOHTPOJTIO.

KoHTponbHBIH TECT, BKIIOYAET BOMPOCH! U 3a/IaHUS BCEX Pa3/IeloB U3y4yaeMoro Kypca, uTo
MO3BOJISIET IPOBEPUTH YPOBEHD YCBOCHUS H3YYEHHOTO MaTepHalia B LIEJIOM.

B kaxaoMm cemecTpe CTYIEHTHI BBINONHSIOT MO JBE KOHTPOJbHBIE PabOTHI, KOTOpHIE
NPECTaBICHbl PACYCTHBIMU 33/Ja4aMU. 3a/laqd MOJ00paHbl M3 Pa3sHBIX TEM COOTBETCTBYIOLIETO
pasznena. Ilpm mMOArOTOBKE K BBIMOJHEHUIO KOHTPOJIBHOM paboTe CTylIeHTaMm CJeayeT
NPOAHAJIM3UPOBATh PEIICHWE THUMOBBIX 3a7ady W3 3aJaHUd JJIsI  CaMOKOHTPOJS,  II0
PEIICHUSMBBI3BIBAIONINM 3aTPYAHEHHUE OTYUYNUTh KOHCYJIbTAIMIO U MIPENoJaBaTes.

[Ipu moaroTOBKE K CEMUHAPY CTYACHTY HEOOXOIMMO M3YUYHTh TEOPETUIECKOE CO/ICPIKaHIE
JAHHOW TeMbl B COOTBETCTBUM CO CIHCKOM IMPEIJIOKEHHBIX BOIMPOCOB, & TAKKE€ OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI U PEIIUTH 3aa4n. KpaTkue OTBETH Ha KOHTPOJIBHBIE BOIIPOCHIN PEIICHUE
3aJa4 JOJDKHBI OBITh O(QOPMIIGHBI B OTIEIBHOW TETpaAM U MPEACTaBICHBI AN MPOBEPKHU
Iperno/iaBaTesio. BhIMonHeHne YyIpaKHEHHH JacT BO3MOXKHOCTH CTYJIEHTaM TJIyO)K€ YCBOHUTH
TEOPETUYECKUI MaTepuall, IPUMEHUTh MOJTy4YEeHHbIE 3HAHUS Ha MPAKTHUKE, BBIpAa0OTaTh MPOYHBIE
YMEHHST W HaBBIKM XHMHUYECKOTO aHanm3a. [Ipy M3y4eHWH TEOpEeTHYECKUX BOMPOCOB U
BBIMOJIHEHUM 33/1aHUSI CAaMOKOHTPOJISL CIIEAyeT IOJb30BaThCsi PEKOMEHJ0BAaHHOM yueOHOi
JIUTEPATyPOyKa3aHHOM JUISl KAKIOW TEMBI.

Bomnpoc, BkItoueHHBIE B OUJIETBI CEMECTPOBBIXIK3aMEHOB IPEJICTABIEHBI B COOTBETCTBUU
C IOCIIEZOBATEIbHOCTBIO MX M3Y4Y€HHS, 3TO HE HApYIIAeT JIOTMKY IOCTPOEHUs BCEro Kypca U
o0JieryaeT MmoAroToBKY CTYIECHTOB.

OO6mwmit rian 1abopaTOPHBIX 3aHATUN 0dOpMIIEH B BUJIe TaOuIlbl. Takas ¢popmMa momoraer
CTYZ€HTaM OpPUEHTHPOBATHCS BO BCEM 00BEMeE Kypca.

OOmuit cnucok y4eOHOM, yueOHO-MeTOUYEeCKOW U HAyYHOW JUTEepaTyphl MPEICTaBIECH B
OTJIETbHOM pazjiesie mocoOusl.

Pabouast mporpamma comep>KUT KpaTKue peKOMEHIAIMH 0 BBHITIOJTHEHUIO KypCOBBIX padoT
10 AaHAJTUTUYECKON XUMUH.

YueGHO-MeTOAMYECKOE 00ecTiedeHe CAMOCTONITeJIbHOI PaGoThI CTY/AEHTOB MO THCIHILIHHE

Ne HaumenoBanue pa3jaeia KoanuecTBo 4yacoB, B
®opmbl/BHABI
(Tembl) s COOTBETCTBHMHU C Y4eOHO-
CaMOCTOSITE/IbHOI PadoThI
AUCHHUILINHBI TeMAaTHYeCKHM INIAHOM
1 CymHocTs N3yueHne OCHOBHOW JuTe- 10
Xpomarorpaduyeckoro paTypsl
pazzeneHusl. N3y4enue 1onoIHUTETHHON
JUTEPaATyphl
2 | I'azoBas xpomarorpadus. N3y4yeHne OCHOBHOH nuTe- 12
paTtypsl
M3ydenue 1onoaHUTEIbHON




JIUTEPATYPBI

N3ydyeHue OCHOBHOM JnTe-
paTtypsbl

N3ydenue 10noaHUTEeIbHON
JUTEPATYPBI

KunkoctHasixpomarorpadusi.
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N3ydyeHue OCHOBHOM JnTe-
paTtypsbl

N3ydenue 1onoaHUTEIbHOM
JIUTEPATYPBI

[TnockocTHas xpomaTtorpadus

UTOI'O

42

S HPAKTUKYM 11O JUCHUITJIMHE

1. Bacunbes, B.II. Ananutuueckas xumust. JIabopaTOpHBIA MPAKTUKyM: MOCOOHE st
By30B / B.Il. Bacuibes, P.I1. Mopo3zosa, JI.A. Kouepruna;non pen. B.I1. BacunseBa. — 2-¢ u3n.,

nepepad. u gom. — M.: [Ipoda, 2004. —416c¢. (29 3x3).
2. Xaputonos, lO.A. Ananutndeckas xumus (ananutuka).B 2 xu./ FO. A.XaputoHoB. —

M.: Beicm. mik., 2001. —Ku. 1. O6mue Teopernueckue ocHOBbI. KaduecTBeHHBIN aHamus. — 615 c.

(13 2x3).
JlaGopaTopHble paboThl

Ne Conepxanue Jluteparypa Koin-Bo

4acoB

1. | bymaxnas  xpomarorpadusi. Omnpenenenue  Hukens, | [1] ¢.363 - 365 4
koOasibTa 1 Meau B Boge. Pabora 22.6.

2. | bymaxnas xpomatorpadusi. Ompenenenue xeneza B | Merogudeckue 4
OPOAYKTaxX MUTaHUS. yKa3aHUs

3. | Monooomennas xpomarorpadusi. Ompenenenue meau B | [1]c. 369 -370 4
pa30aBIeHHBIX  pacTBOpax IMoOcie  MPeIBAPUTEIHHOIO
KOHIeHTpupoBaHus.Pabora 22.9.

4. | Monoobmennas xpomarorpadus. Onpenenenue rumnca B | [1]c. 370-373 4
LIEMEHTE.

5. | T'azoBas  xpomatorpadusi. Omnpenenenne  xuakux | [1] c. 359-360. 4
yraeBoopoaos. Pabora 22.3.

6. | BOXX. Onpenenenue MaccoBoil KOHIEHTpauuu ¢GpTopua-, | Metoaudeckue 4
xyopui-, pocdar- u cynddar MOHOB B MpoOax MHUTHEBOM, | yKa3zaHUs
MHUHEpaJIbHOM, CTOJIOBOM, J1€4eOHO-CTOI0BOM, MTPUPOTHON U
CTOYHOM BOJIBI.

7. | BOXX. Onpenenenne MaccoBOW KOHIIGHTpAllMU KaTHOHOB | MeToauueckue 4
HaTpUs-, Kalus-, aMMOHHUSA- U JIUTUS B MpoOax NMUTHEBOM, | yKa3zaHUs
MHUHEpaJIbHOM, CTOJIOBOM, J1€4eO0HO-CTOIOBOM, IPUPOTHON U
CTOYHOH BOJIBI

8. | TonkocnoiiHas xpomaTorpagus. Brinenenue u | [1]c.361-363. 4
omnpeziesieHue KaJMHs B CTOYHBIX BOAaX

9 | OGnacTi MPUMEHEHUS XPOMATOTpaPHIECKUX METOOB 4
aHayinza. Kpyraslii crod.

6 IMJAKTUYECKHUE MATEPUAJIBIIJIA KOHTPOJISA (CAMOKOHTPOJISA)
YCBOEHUSA YYEBHOI'OMATEPHAJIA
6.1 OneHo4HbIE CPEACTBA, IOKA3aTeJM U KPUTEPUH OLCHMBAHUS KOMIIEeTeH M
\ NN \ OueHouHoe \ IlokazaTenu \ Kpurtepun onenuBanus




KOMIIETE
HIIUN

CpencTBO

OIICHUBAHHUA

copMHpPOBAHHOCTH KOMIIETEHIM I

TIK-1, TTIK
-5

Tect

Huszkui
(HeyIOBIIETBOPHUTE
JIbHO)

KonnyecTBO npaBHIIbHBIX OTBETOB HA
BoIpockl Tecta MmeHee 60 %

[ToporoBbiii
(YnoBieTBOpUTEIND
HO)

KonnyecTBo npaBHiIbHBIX OTBETOB Ha
BONIPOCHI TecTa OT 61-75 %

ba3oBslit
(xoporo)

KomdecTBo nmpaBuiIbHBIX OTBETOB Ha
BOITPOCHI TecTa oT 76-84 %

Bricokuit
(oTIM4HO)

KonnuecTBO MpaBUIIbHBIX OTBETOB Ha
Bonpockl Tecta oT 85-100 %

Ortuer no
1abopaTopHOit
pabore

Huzknii —
HEYIOBJIETBOPUTEI
BHO

CTaBUTCS, €CIIM JOIYIIECHBI
CYIIECTBEHHBIE OIIUOKH (B X0/1€
HKCIIEPUMEHTA, B OOBSICHEHUH, B
opopMIIeHUH PabOThI, IO TEXHUKE
Oe3omacHoCTH, B paboTe ¢ BelleCTBaMU U
pudopamu), KOTOpPbIE HE UCIIPABISIOTCA
JIaKe [0 YKa3aHMIO NpernojaBaTelis.

IToporossrii —
YIIOBJIETBOPHUTEIbH
0

CTaBUTCS, €CJIH JIOMYIICHBI OJTHA-]IBE
CyIlleCTBEHHBIEC OIIMOKH (B X0
IKCIICPUMECHTA, B OOBSICHCHUH, B
odopmIIeHUU PadOTHI, IO TEXHUKE
0e301acHOCTH, B pabOTE C BEIIECTBAMH U
npudopamu), KOTOPBIE UCTIPABIISIOTCS C
MTOMOIIBIO NP0 aBATEISL.

ba3oBsIi1 — xopomo

a) paboTa BbINOJIHEHA [TPABUIIbHO, O€3 Cy-
IIECTBEHHBIX OIIMOOK, C/IeJIaHbl BHIBOJIBI,
0) AOIyCTUMBI: HEMOJIHOTA MPOBEICHUS
WM 0(OPMIIEHHSI SKCIIEPUMEHTA, O/IHA-/[BE
HECYIIECTBEHHBIE OIMOKU B ITPOBECHUH
WM 0OPMIIEHUH SKCIIEPUMEHTA, B
npaBmiiax paboTHI C BEIIECTBAMHU H
npudopamu

Bricokmuit —
OTJINYHO

a) paboTa BBHITIOJHEHA TTOJTHO, TIPABUIILHO,
0e3 CyIIeCTBEHHBIX OMIMOOK, CACTaHbI
BBIBO/JBI,

0) 9KCIEpUMEHT OCYIIIECTBJIEH T10 IIaHy C
YU€TOM TEXHUKHU 0€30MacHOCTH U ImpaBujI
paboTHI C BENIECTBAMH M TIPHOOpaMU;

B) HMCIOTCS OpraHn3allMOHHBIC HABBIKU
(moaIep>KMBaeTCs YMCTOTa Paboyero Mecra
U TIOPSIZIOK HA CTOJIE, SKOHOMHO
UCIIONB3YIOTCS PEaKTHBBI).

KoHTtponbHas
pabora

Huzkuii —
HEYJOBJIETBOPUTEI
BHO

JIOTTYCTHJT YHCIIO0 OITUOOK M HEJTOUETOB
MIPEBOCXOsIIEE HOPMY, IIPU KOTOPOH MOKET
OBITh BHICTABJICHA OLIEHKA «3»




[ToporoBbrii — €CITH CTYJICHT MPABUIILHO BBITOIHUII HE
yIIOBJICTBOPUTEIbH | MEHEE MOJIOBUHBI Pa0OTHI HITH Oy CTHII:

0 He OoJiee IBYX rpyObIX OIIMOOK; WK HE
OoJsiee oJTHOM TpyOOii U OTHOW HErpyOOit
OIIMOKH U OJJTHOTO HEJ0UETa; WK He Oojiee
JBYX-TpeX HErpyOBIX OIIMOOK; WIIN OTHOM
HEerpy0oi omMOKY U TpeX HEJJOYETOB; MU
IpU OTCYTCTBUH OLIMOOK, HO IIPH HAJTMYUH
YETHIPEX-TISITH HEJI0YETOB.

ba3oBbrii — | CTYZAEHT BBHINOJHUI pabOTy MOTHOCTHIO,
XOpOoLo HO JIOIYCTHWJI B HEl: He OoJiee 0THOM
HerpyOoii OIIMOKY U OZJHOTO HEeI0YeTa HIIH
He Oosiee IBYX HEIOUYETOB

Bricokwuit — | pabota BbINOJTHEHA 0€3 OIUO0K, YKa3aHbl
OTIMYHO BCE pacueTHbIE (POPMYIIbI, € AMHUIIBI
U3MepeHus, 0e3 OIMOOK BHITOIHEHBI
MaTeMaTHYECKUE PacueThl

6.2 IIpomMe:kyTOUHAs aTTECTAMS CTYI€HTOB MO JUCHUILINHE

IIpomexxyTouHast arrecTanus SBISETCSA IIPOBEPKOM BCEX 3HAHUM, HABBIKOB M yMEHUH
CTYACHTOB, IPUOOPETEHHBIX B IpOLECCe H3YyUEHMs IUCUUIUIMHBL. DPOpMON NpOMEKyTOUHOH
aTTeCTalUu 110 IUCUMIUINHE SBIIETCS 3a4ET.

Jns  oLeHWBaHUA pE3yJIbTAaTOB OCBOCHHUSA JUCLUIIMHBI IPUMEHSETCA CIEAYIOLINE
KPUTEpPUU OLICHUBAHUS.

Kpurtepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TeH0» BBICTABIIAECTCS CTYACHTY, €CIIU:

1. Bomnpockl packpbIThl, H370KEHbI JOTHYHO, 0€3 CYIECTBEHHBIX OIINOOK;

2. [ToxazaHo yMeHUe WLTIOCTPUPOBATH TEOPETUUECKHE MOJI0KEHHSI KOHKPETHBIMU
IpUMepamu;

3. [TponeMoHCTpUPOBAaHO YCBOEHNE paHee U3YUYEHHBIX BOIPOCOB, C(HOPMHUPOBAHHOCTh

KOMIIETEHIINM, YCTOMYUBOCTh UCTIOIb3YEMbIX YMEHUN U HABBIKOB.
4. JlomycKarOTCsl HE3HAYUTEIbHBIE OITHOKH.
OueHka «He 3a4TEHO0» BBICTABIISIETCS, €CIIU:

1. He packpbITo OCHOBHOE coziepkaHKe yUeOHOro MaTepuana;

2. OOHapyXeHO He3HaHUe WM HEMOHUMaHue OoJbIIel Wi Hanbosee BaXXKHOM yacTu
y4eOHOro MaTepHana;

3. Jlony1ieHs! OMMUOKY B ONpeAeTICHUN OHATHH, KOTOpbIe HE UCIIPaBIEHBI MTOCIIE He-
CKOJIBKHMX HaBOJAIIHUX BOITPOCOB,

4. He copmupoBanbl KOMIETEHIIMH, YMEHHS U HABBIKH.

BAPUAHTBI TECTOBBIX 3AI[AHI/H71
Tectr Ne 1

HNHCcTpyKUuMs 1iid cTyIeHTa

Tect conepxxut 25 3aganuil, u3 HUX 15 3ananuii—yacts A, 5 3amanuii yacts - B, 5 3aganuit
yacte — C. Ha ero BeimmonHenue orBoautcs135 munHyT. Eciam 3amaHue He ynaercsl BBINOJIHUTH
cpasy, epelIuTe K cieayroumemy. Eciin ocTtaHeTcss Bpems, BEpHUTECH KIIPOMYIIEHHBIM 3a/IaHUSIM.
BepHo BbITIONTHEHHBIC 3a7aHUsl YacTH A olleHuBaroTcs B 1 Oam, wactu B — 2 6amna, gactu C -
56amioB.
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YACTH A

K xaxnomy 3agaHnio yacTu A JaHbl HECKOJIbKO OTBETOB, H3 KOTOPBIX TOJbKO OJHH
BepHbIi. BbINoJIHUB 3a1aHKe, BbIOepHUTE BEPHbI OTBET U YKAKUTE B OJIaHKE OTBETOB.

A 1. Kak Has3pIBaeTcs NIpUEM CBS3bIBAaHUS MELIAIOIIMX HOHOB B JOCTAaTOYHO IPOYHBIE
KOMILJIEKCBhI?

1) dpoOGHbIM XOA0M aHaiu3a; 2) CUCTEMAaTUYECKUM XOJOM aHaliu3a; 3) aHaJIUTHYECKOMN
«MacCKHUpPOBKOI»; 4) pa3/ielieHueM HOHOB.

A 2. OxapakrepusyiTe Mporecc MOHU3AIMH CJIad0ro 3JeKTPOJITa HAa OCHOBE 3aKOHA
JEMCTBYIOIINX Macc.

1) Ilpouecc oOpatuM K HEMy MNPUMEHHUM 3aKOH JEHCTBYIOIMIMX Macc, 2) TMpoIecc
HeoOpaTHUM K HeMy IPUMEHHM 3aKOH JAEHCTBYIOLIMX Macc; 3) mpolecc HeoOpaTUM K HEMy He
IIPUMEHUM 3aKOH JEHCTBYIOIIUX MaCC.

A 3. KakoBO OCHOBHO€ YCJIOBHE BBINIAJEHUS OcaaKa?

1) MHonHoe mnpousBeleHUE PaBHO IPOU3BEJIEHUIO PAcCTBOPUMOCTH; 2) HMOHHOE
IPOM3BEJCHUE MEHBIIE IPOU3BEICHUS PACTBOPUMOCTH; 3) MOHHOE IpOU3BeJeHHE OOoJblle
IIPOU3BE/ICHUS PACTBOPUMOCTH.

A 4. Kak Ha3bIBalOTCs peaklui U peareHThl, Jarollue BO3SMOXKHOCTb OTKPBITh JTaHHBINA HOH
B [IPUCYTCTBUH JIPYTUX HOHOB?

1) U30uparenbHbiMuy; 2) TpyINIOBBIMU; 3) XapakTepHbIMU; 4) crelU(pUIECKIUMH.

A 5. Yro sBisieTcs NpUUMHOM ruapon3a coyei?

1) O6pazoBaHue MaJOMOHU3UPOBAHHBIX COCIUHEHUH; 2) 00pa3oBaHie MaJOPaCTBOPUMBIX
coenuHeHuil; 3) oOpa3oBaHUME MaJOMOHU3UPOBAHHBIX U MAaJlOPACTBOPUMBIX COEIUHEHUN; 4)
00pa30BaHUE CUIIbHBIX AJIEKTPOJIUTOB.

A 6. Kak n3MeHsieTcsl MPOYHOCTh KOMIUIEKCHOTO MOHA C YBEJIMYEHUEM €r0 KOHCTAHTBI
HECTOMKOCTU?

1) VYmensmiaercs; 2) yBenuuuBaeTcsi; 3) KOHCTaHTa HECTOMKOCTH HE XapaKTepusyeT
CKJIOHHOCTb KOMIUIEKCHOTO MOHA K JUCCOLUALNH.

A 7. Kakue Meroasl aHaJIW3a OCHOBAaHbI Ha OIPEACIICHHMM WOHU3WPOBAHHBIX ATOMOB,
MOJIEKYJI, PagUKalIOB IIyT€M pa3[eJIeHHs IOTOKAa HOHOB IIOJ JEHCTBHEM JIIEKTPUYECKOTO
MarHUTHOTO TOJIeH B 3aBUCMMOCTH OT OTHOIIEHUSI MacChl K 3apsry?

1) Paguomerpuyeckue MeTOAbl; 2) DIEKTPOXMMHYECKHE METOJbl; 3) Macc-
CHEKTPOCKOIUYECKUE METO/bI; 4) ONITUYECKUE METOBL; 5) XpoMaTorpaduyeckue MeTOIbl.

A 8. B uem cymHoCTh TpaBUMETPUYECKOTO aHAIN3a?

1) B TouHOM wu3MepeHHMH Macchl OINPEAENsSEeMOro BEIIeCTBA U €ro KOMIIOHEHTA,
BBIJICJIIEMBIX B XUMUYECKH YHCTOM COCTOSTHUM WJIM B BHUJIE€ COOTBETCTBYIOIIUX COEIUHEHUH; 2) B
TOYHOM HM3MEPEHHH OOBEMOB BELIECTB; 2) B TOUHOM H3MEPEHMHM MAacChl BEIIECTBA U 0OBEMOB
COJIEpKalIiX UX pacTBOPOB.

A 9. OT KaKoro BUa COOCKICHUSI MOYKHO M30aBUTHCS TIPOMBIBAHUEM OcajKa?

1) Ot ancop61y; 2) OT OKKI03UM; 3) OT u3oMopduszma; 4) oT BceX BHIOB COOCAKICHUS.

A 10. Kakune nporneccsl IPOUCXOAAT MPH MPOMBIBAHUH OCaIKa?

1) HecopOrust mpumeceit; 2) aacopOius mpumeceii; 3) coocaxieHne mpuMecei.

A 11. Ha yeM OCHOBaH TUTPUMETPUUYECKUIN METOJ aHAIU3a?

1) Ha TouHOM n3MepeHHH 00BEMOB pearupyrolluX BEIIECTB; 2) Ha TOYHOM H3MEPEHUU
Macchl BEIECTB, BCTYNMUBLIMX B peakuuio; 3) Ha TOYHOM H3MEPEHHH MacCchl U O0BEMOB
pearupyrouux BeIEeCTB.

A 12. Kakosa nmpupona pH nnankaropos?

1) HeonexTponuTsl; 2) 37eKTpoiauThl; 3) ciaOble MUHEpalbHble KHUCIOTHI;, 4) ciabble
MUHEpaJIbHbIE OCHOBaHUS; 4) ci1a0ble OpraHU4YeCKHe KUCIOTHl 1 OCHOBAHMS.

A 13. O yeM CBHIETENBCTBYET TOT (aKT, YTO CTETEHb JIEKTPOTUTHUYECKON TUCCOIUALINN
CUJIBHOTO JIEKTPOJINTA, BBIYMCIEHHAS IO 3KCIIEPUMEHTAIbHBIM 1aHHbIM, HE paBHa 100%?

1) O HemosHOW IUCCOIMALIMM CHJIBHOTO 3JEKTPOJUTA; 2) 00 3JIEKTPOITUTHYECKOM
B3aMMO/JICHICTBUU BCEX MOHOB, CHIIKAIOIIUX CKOPOCTh JBM)KEHUS HX.
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A 14. Yto mpou30iAeT C KOHIECHTPAIMEHHOHOB BOJOpOAA MpH J00aBIEHUU CyIbduma
KaJIMsl K PacTBOPY CEPOBOIOPOTHON KUCIOTHI?

1) He usmenutcs; 2) yBenuuuTcs; 3)yMEHBIIIUTCS.

A 15. Kakoe cymecTByeT NpaBUIOBBIOOpa HHAMKATOPA M0 KPUBBIM TUTPOBAHHS?

1) Ilokazarenb TUTPOBaHMSI HMHIMKATOpAa HAXOIUTCS B Mpefesiax cKauka Ha KpHUBOU
TUTPOBAHUS; 2) TOUKA HEUTPAJIBbHOCTH HaXOAUTCS B IIpesieaxX CKauka Ha KpUBOM TUTPOBaHUS; 3)
TOYKA HKBHUBAJICHTHOCTU HAaXOJUTCS B Mpefesiax CKayka Ha KPUBOW TUTpPOBaHUSA; 4) MOKa3aTeib
TUTPOBAHUS MHINKATOPA COBIA/ACT C TOYKOW HEHTPAIIbHOCTH M HAXOAUTCS B MpE/IeIax cKayka Ha
KPUBOIl TUTPOBAHUS.

YACTbH B

Ka:knoe 3aganmne yactu B cogep:KuT HECKOJBLKO BePHBIX 0TBeTOB. BbiOepuTe BepHbIE
OTBeThI U YKaKUTe B 0JIAHKE OTBETOB.

B 1. Kak xnaccuuuupyroTcsi METOIbIXpoMaTorpauueckoro aHaimza IO CIoco0y
MIPOBEICHUS?

1) Kononounass xpomarorpadus; 2) >KUIKOCTHas xpoMarorpadus; 3) ra3zokuaKoCTHas
xpomarorpadus; 4) TUIOCKOCTHass Xxpomarorpadus; S5) xpomarorpadus na Oymare; 6)
TOHKOCIIOMHAs XpoMaTorpadus.

B 2.PacTBOpbI KakuX U3 NEPEUUCIEHHBIX BenlecTB uMeroT pH menbiue 77

1) CH3COOH; 2) CH3COOH + CH3COONa;3) NH4Cl;4) NHs; 5) CH3COONa.

B 3. Kak MOXXHO yCHJIUTh THAPOIU3 XJIOPHUIA IIMHKA?

1) oGaBuTh KUCIOTHI; 2) 100aBUThH LIEIOYH; 3) HarpeBaHUEM U pa30aBICHHUEM pacTBOpa
conu; 4) 106aBUTH COJIb HE MOABEPTAIOIIYIOCS THAPOIH3Y; S5) 100aBUTH COJIb THAPOJIU3YIOIIYIOCS
10 KaTHOHY; 6) 100aBUThH COJIb THIPOJIUIYIONIYIOCS IO aHHUOHY.

B 4. Kakue ¢axTopsl BIUSIOT HA YyBCTBUTEIBHOCTh AHATUTHYECKUX PEAKITHA?

1) Temnepatypa; 2) koHuentpaius; 3) pH cpemsl; 4) mociaen0BaTeIbHOCTh PHUOABICHHS
pEeareHToB; 5) OCBELIEHHOCTh; 6) 00BEMBI HCIIOJIB3YEMBIX PACTBOPOB.

B 5. Kakue ¢akTopsl BIUSIOT Ha MTOJTHOTY OCaXAE€HUs ocaaka?

1) KommuectBo ocanuTens; 2) MHTEHCUBHOCTb IE€peMELIMBaHusA; 3) pacTBOPUMOCTH
ocaxkJ1laeMoro coeiMHeHus; 4) oobeM pactopa;S) pH pactBopa.

YACTb C

OtBeTtnl k 3agaHusiM yacTu C popmysinpyiiTe B cBOOOAHOI KpaTKoii (popMe U 3anucbiBaiiTe
B 0JIAHK OTBETOB.

C 1. Kakas BenuuMHa XapakTepu3yeT YCTOWYMBOCTb KOMIUIEKCHOIO HOHA? YKaxuTe
OCHOBHBIE HaIlPaBJICHUANCIIONb30BAHNS KOMIIJIEKCHBIX COEJMHEHHUI B KAUECTBEHHOM aHAJIM3E.

C 2. M310%uUTe CyIMHOCTh THUTPUMETPUYECKUX METOJIOB aHAIIU3A.

C 3. KakoBa maccoBas 0751 KaJbliMsl B HaBecke u3BecTHska maccou 0,5815 r, ecnu npu
aHaJn3e MoyueHa rpaBuMeTpuueckas opMa okcuaa Kanbius maccoit 0,3248 r?

C 4. B 3 51 HachllIEHHOIO0 BOJHOTO pacTBOpa, NoiydeHHoro mpu 25°C, couepkurcs
1,76-10° r 6pomuna cepebpa. Brranciure nmpon3BeieHNe pacTBOPHMOCTH OpoMHu/Ia cepebpa.

C 5. KakoBa Macca HaBeCKM THIPOKCHJA HATpus, coeprkalleiics B 1 1 pacTBopa, eciii Ha
tuTpoBanue 20 MJI MOJYYEHHOI'O pacTBopa pacxomyercs 22,4 Mi pacTBOpa CEpPHOM KHCIOTHI C
KoHIeHTpauueit0,05 Mob/m.

BAPUAHTDBI KOHTPOJIBHBIX PABOT
Koumponvnas paooma
Bapuanr 1

1. Paccuuraiite uymcio Teoperuueckux Tapenok (N) U BBICOTY, SKBUBHJICHTHYIO
Teopernyeckoit Tapenke (H), mo ciaenyromum nanaeiM xpomarorpaduposanus: tR = 100 mm, L =
150 cm, ® =25 mmMm. 34.

2. Paccumraiite conepxanue (%) U30MEpOB TPUMETHIIOCH30a B CMECH IO CIEIYIOLIIM
JAHHBIM XpoMaTorpadupoBaHus:
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CoenuHeHne Ki [Tnomans nuka Si, MM?
1,2,4-TpumeTunoeH30 0,800 430
1,2,3-TpumeTniOeH30 0,806 100
1,3,5-TpumeTunden3on 0,605 410

3. lns onpenenenus nonHoi nuHamuueckoid emkoctu ([11OE) katnonurta yepe3 KOJIOHKY
¢ 5 r karuonura B H* — popme nponycrumu 350,0 M 0.05 1 pactsopa CaCly. IIpu onpenenenuu
Ca(?") B »moate B nopimsax mo 50,00 My ObUIH TIONYYEHH! CIEAYIONIINe 3HAUSHNS KOHIIEHTPALHL:
0,0030; 0,0080; 0,0150; 0,0250; 0,0400; 0,0500 u 0,0500 monp 3kB/1. Onpenenuts [1JJOE
KaTHOHHUTA T10 KaJIbIUIO

Bapuant 2
1. Paccumtaiite uymcno TeopeTnueckux Tapesok (N) U BBICOTY, AKBHUBHICHTHYIO
Teoperndeckoi Tapenke (H), mo cnenyrommm ganaeiM xpoMartorpaduposanus: t0 = 0,3 cm; tR =
120 cm, L =80 cm, @1/2 =12 Mm.
2. Paccuuraiite conepxanue (%) U30MEPOB TPUMETHIOCH30JIa B CMECH IO CIEAYIOIIUM
JaHHBIM XpoMaTorpadupoBaHUs:

CoeuHeHNE Ki [Tnomans nuka Si, MM?
1,2,4-TpumeTriiOeH30 0,800 430
1,2,3-TpumeTunoeH3o 0,806 100
1,3,5-TpumeTmiioeH30t 0,605 410

3. [Ipu unenTuduUKaMu aMUHOKHCIOT B KOHLIEHTpaTe U3 OEIKOBOTO TUApOIn3aTa PpoHT
pacTBopuTens (cMech H-OyTaHONA, YKCYCHOM KHCIOTBI M BOJABI) HEPEMECTWIICS OT IIeHTpa
xpomarorpaduyeckoit Oymarun Ha 55 MMm. [locne ompbICKMBaHHS XpOMaTOrpaMMbl PacTBOPOM
HUHTUJIPUHA TMOJIYYWIN TPU CUHUX KOHIIEHTPUUYECKHUX KOJbIa C IEHTPaMH, yJIaJI€HHBIMH OT
cTapToBOi iuHUM Ha 20, 25 u 45 MM. B HIeHTUUHBIX YCIOBUAX XpoMaTorpadupoBalid pacTBOPHI
AMUHOKHCJIOT U MOJTYYHIIN ClIeayomne Ko GUIUEHThI MOABMKHOCTH: acliaparnHoBasi KUCIO0Ta —
0,24, rmyramunoBas kucnota — 0,36, mu3un — 0,46, Banun — 0,64, ananun — 0,82, Tuposun — 0,90.
Kakune aMMHOKHCIOTHI cO/iepKaTcs B KOHIEHTpaTe U3 OEIKOBOro TUIpoiu3aTa?

Bapuanr 3

1. Haiinure yncio teopernueckux tapenok (N) B KoJOHKe JUIMHOM 2 M, ecnu nipu tR = 25
MUH NHK umeeT mupuny 40 c. Paccunraiite 3Hauenue H.

2. Paccuuraiite conepxanue (%) U30MEPOB TPUMETIIIOCH30JIa B CMECH TIO CJIEAYIOIIUM
JAaHHBIM XpoMartorpadupoBaHus:

CoeiHeHNe Ki I[Tnomanas muka Si, MM?
1,2,4-TpumeTriIOeH30IT 0,800 430
1,2,3-TpumeTnnOeH3omn 0,806 100
1,3,5-TpumeTmiioeH30 0,605 410

3. Ilpu pa3genenun cmecu OeH3oiHO (1) U mapaaMHHOOEH30MHON KHCIOT (2) METOI0M
XpoMarorpadui B TOHKOM CJIO€ B TIOTOKE CMECH TEeKCaHa M alleTOHA yCTAHOBJICHBI 3HAYCHUS
nonaBwkHoctel Rf , pasabie 0,54 u 0,30, COOTBETCTBEHHO. BBIYHCIUTE OTHOCUTENILHBIE 3HAYCHHS
KOA(DPUITMEHTOB TOABUKHOCTH OOEUX KHCIOT, €CIIM IJIs CTaHaapTa — OPTOXJIOPOEH30MHON
kuciotsl — Rf = 0,48.

TPEBOBAHUSA K ®OPME OTUETA 110 JIABOPATOPHOM PABOTE
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JlaGopaTopHast pabota odopmisieTcss B TeTpaaul KaXAbIM CTYIACHTOM CaMOCTOSITEILHO.
VYka3piBaeTcss HazBaHue padoThl, (opMmynupyrorcss 1enb. Jlamee omuchBaeTcs XoJ pPabOTHI,
npuBoaaTcst (ecmu TpeOyercsi) (GOopMyIibl, pacdyeTHbIE COOTHONICHUS W PE3yJbTaThl PacdyeToB
(9KCIIEpUMEHTOB) B BUJIE€ TAOJIHUI, CXEM, PUCYHKOB U Irpa)uKoB. B COOTBETCTBHH C 0XXHIaEMBbIMU
U TIOJYYCHHBIMU pE3yJIbTaTaMU JAETA0TCS BBIBOJBI 00 YCIEIIHOM (HEyJIauyHOM) BBIIOJHCHUU
3alaHuA, TIIPOU3BOAUTCA aHAIM3 JONMYIICHHBIX OIJ_II/I60K n nOpeajiararoTCd BapUAHTBI HX
YCTPaHEHUS, a TAKKE MPEIaraloTCsi CIIOCOOBI TOTYYCHUsI HAanO0JIee ONTUMAIIBHBIX PE3yJIbTaTOB.

I[TPOTOKOJI AHAJIM3A

Mertoauka aHanm3a

OOBEKT aHaIN3a

YpaBHEHHE XUMUYECKOU PEAKIIUU
CymHocTh MeTo1a

XoJ aHaiauza

O6paboTKa pesynbTaToB

Pe3synbTaT aHanu3a
BbiBog,

BOITPOCHI K 3AYETY

1. OOmwme mnonoxeHus xpomaTtorpapuueckoro asHanmuza. CrocoObl MOIydeHUs
XpoMaTorpaMM (3JIF0€HTHAas!, BRITECHUTENbHAS, (PPOHTAIbHAS).

2. Xpomarorpaduyeckue HapaMeTpbl: BpeMs JIIIOMPOBAaHUS, YAEP)KHBaeMbIi 00beM,
koddurment  pacrpenenenusi,  kodpdumument  emxoctd, BOITT).  Xapakrtepuctuxku
XpoMaTorpauyeckoro pasiesieHusl CMecH (CEJIEKTUBHOCTD U pa3pelIeHue).

3. TonxkocmoiHas  xpomatorpadus. bymaxmas  xpomatorpadms.  Ocamodnas
xpomarorpadus.

4. OcHoBbI ra3zoBoii xpomarorpaduu. Teopus reopernyeckux tapenok (TTT).

5. Tazo-xunkoctHas xpomartorpagus. [IpenMyiecTBa u HeIOCTATKH.

6. Ta3zo=anmcopOumonHas XpoMaTorpadus

7.  KanumispHast xpomarorpadusi.

8. Merobl peakIMOHHOM ra30BOi XpoMaTorpagu.

9. BBICOKOCKOPOCTHAs Ta30Basi Xpouarorpadus.

10. BwicokoTemmeparypHas ra3oBasi XpoMarorpadus.

11. XupanpHas razoBas xpomartorpagusi.

12. Anmaparypa 115 Ta30BO# XpomaTtorpaduu.

13. OOGmacTu npuMeHEeHUs ra30BOi XpoMaTorpagpum.
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14. XwunkoctHass xpomatorpadusa. HenoauxHbie (a3l
Henonsipusie ancopoentsl. [loaBmkHbIe (a3bl.

15. PacmpenenurensHas xpoMarorpadus.

16. WonHo-0oOMeHHasi, WOHHAs, WOH-TapHas xpomarorpadusi. MOHHOOOMECHHKHU.
HNonoobmennoe paBnoBecue. Koaddunrent cenekrupHoctu. Kunetrka HOHHOT0 0OMeHa.

[Tomsipapie  aACOPOCHTHI.

17. JluranpoobmenHast xpomarorpadus. DKCKIIO3UBHAS XpoMaTorpagus.
18. Oco0OeHHOCTH KUIKOCTHBIX XpomaTorpados.

6.3 OUEHOYHBIE CPENCTBA IUIs1 IPOBEPKH YPOBHSI
COPOPMUPOBAHHOCTH KOMIIETEHIIUMU, IIK-1, IIK-5.

TecTsl cofeprkar CIAeAYIOINE TUITHI 3aJIaHUM

e Bec Pe3yabTaT ouenuBanus (6a/uibl,
Tun 3aganus B 3aJJaHUA MoJIyYeHHbIE 32 BbINOJIHEHUE 3a1aHus /
ajanms (6as1) XapaKTePUCTHKA NPABUJILHOCTH 0TBETA)
3aJIaHus 3aKPBITOTO 1,23 1 Gayn 1 6 - monHOE MpaBMIIBHOE cOOTBETCTBUE; 0 O
THIIA C BBIOOPOM - OCTaJIbHBIC CITy4au
OJIHOT'O TMPABUILHOTO
(1u3 4)
3aJIaHusl 3aKPBITOTO 4.5 6,7 |2 6awia 2 0 — TOJHOE TPaBUIBHOE COOTBETCTBHE
THIIA C BBIOOPOM (mocneoBaTeIbHOCTh ~ BapUAHTOB  OTBETA
HECKOJIBKUX MOXeET OBITh JIt000M); 1 6 — ecnu nomymieHa
MPAaBUIIbHBIX OTBETOB Oo/lHa oOmuOKa / OTBET MPAaBHIBHBIM, HO HE
(3u3 6) noJHEIH; 0 6 — OcTaNbHbBIE CTyYau
3aJIaHus 3aKPBITOTO 8,9 2 bayuta 2 6 — moJTHOE MPaBUIIBHOE COOTBETCTBHUE; 1 6 —
TUTIA HA YCTaHOBIICHUE €Cli JOMyIleHa ojHa omubka / OTBeT
COOTBETCTBUS (4 Ha 4) MIPaBUJIbHBIN, HO HE MONHBIH; 0 6 — ocTalbHbIE
cITyJau
3a/IaHK€ 3aKPBITOTO 10, 11 2 Oamta 2 0 — monmHOE MpaBUIbHOE COOTBETCTBHE; 1 0 —
TUIIA Ha YCTAaHOBJICHUE eclM JomMyleHa ojHa omudka / OTBET
MMOCJIEIOBATEILHOCTH MpaBUJIBHBIN, HO HE TIOJHBIN; 0 0 — OcTajIbHBIC
ciIy4au
3aJIaHus OTKPBITOTO 12,13 3 baya 3 0 — moJHOE TIpaBWIIbHOE COOTBETCTBHE; O O —
THUTIA C KPATKUM OCTaJbHBIC CITyJaH.
OTBETOM
3aJ1aHus OTKPBITOTO 14, 15 5 6aiu1oB 5 6 — moJIHOE MPaBUIILHOE COOTBETCTBUE; €CIIN
THIIA C Pa3BEPHYTHIM JIOTIyIIeHa OJHA OIIMOKAa/HETOYHOCTh / OTBET
OTBETOM MPaBUIJIbHBIN, HO HE TMOJHBIA - 3 Oanna; ecnu
JIOTyIIeHO OoJjiee OJHOW OMIMOKK / OTBET
HENPaBWIBHBIA / OTBeT oTcyTcTByeT — O
0amnoB

dopmupyemast
KOMIIeTEHIUA

NuaukaTopsl ¢cGoOpMHPOBAHHOCTH KOMIIETEHIIUH
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K-1. Bnaneer cuctemoit | U/I-1 nk-1- 3HaeT OCHOBHBIE €CTECTBEHHOHAYYHBIE 3a-
byH1aMeHTaIbHBIX XUMHYECKHUX | KOHBI U 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX MPO-
HNOHATUM U 3aKOHOB, MHAMKATOPaMH | L[ECCOB
JIOCTUKEHUSI KOTOPOM SIBIIETCS: HN-2 nk-1- YMeeT HHTEPIIPETUPOBATH MOJTYYCHHBIC
pe3ysbTaThl, UCHOJb3Ys 0a30BbIE MOHATUS XUMHUECKUX
JTUCIUILINH.

N-3 nk-1- UmeeT npakTH4YeCKUi ONBIT IIpUMEHE-
HUS CHCTEMbI (yHIAMEHTAIbHBIX XUMHUUECKUX TOHSATUI
Y €CTECTBEHHOHAYYHBIX 3aKOHOB B MPO(ECCHOHAIBHOM
JeSITeNIbHOCTH

Yacrs 1. Bonpochl ¢ 0ITHUM BAPUMAHTOM OTBETA

3ananmne 1. CymHocTbs XpoMaTorpagu4eckoro pasjae/iecHusi 0CHOBaHa Ha:

a) Paznmuuuu B TemriepaTypax KHIICHUS KOMIIOHCHTOB CMECH.

0) Pasnuumnu B CKOPOCTSAX MHUTpAIK KOMIIOHEHTOB CMECH Yepe3 HETOABIKHYIO (azy.
B) Pasnnunu B criekTpax moriomeHnss KOMIIOHEHTOB CMECH.

r) PasHocTu MonekynspHBIX Macc KOMIIOHEHTOB CMECH.

OrtBer: 0

3ananne 2. Kakoii n3 nepe4ncjieHHbIX IeTEKTOPOB /ISl FA30BOM XpOMaTorpauu siBjisieTcs
CeJIEKTUBHBIM M BHICOKOUYBCTBHUTEIbHBIM K I'aJIOT€HCOIEPKAIMUM COeTMHEHNIM?
a) [ImamenHo-nonu3arnuonusiid aerexrop (ITHM/1)

0) Jerexrop no termmonpoBogHoctu (A TII)

B) [Inamenno-doromerpuueckuii nerextop (ID/I)

') DJIEeKTPOHHO-3aXBaTHBIN AeTeKTop (D3 ]])

OtBer: T

3amanue 3. OcHOBHOe OTJIMYHME BBICOKOI(Q(PEKTHBHONH KMIKOCTHON Xpomartorpadumu
(BI7KX) ot ki1accnueckoii ;KMAKOCTHON XpomaTorpadguu 3aKk/adaercs B:

a) Mcnosnp3oBanuu 0osiee JUIMHHBIX XpOMaToOrpaguuecKux KOJIOHOK.

6) Mcnonb30BaHNN MENKOIMCIIEPCHOTO COPOEHTA M BBICOKOTO JIaBJICHUS JJIsl IPOKAYKH AIIOCHTA.
B) O0s13aTeIbHOM UCIOJIb30BaHUM BOJAHBIX PACTBOPOB B Ka4E€CTBE MOABMKHON (hazbl.

r) [IpoBenennn aHanu3a Mpy MOBBIIIEHHBIX TEMIIEpaTypax.

OtBer: 0

Yacrsp 2.3ananus tuna «Bepuo/HeBepHo»

3ananue 4. YrBep:kaenue: B tonkocsoiinoi xpomarorpapuu (TCX) kauyecTBeHHbINH aHAIU3
NPOBOJSAT IyTeM cpaBHeHHsI K03 dpuunenToB yaep:xuBanus (Rf) ananusupyemsix BemecTs
U CTAHAAPTOB.

OtBet: BepHo

3ananue S. YrTBepaxaenue: B razosoir xpomarorpadgum B KadecTBe NOABHMAKHON (a3bl
HCIO0JIb3yeTCs MHEePTHBIM ra3, KOTOPbIii He B3aMMOJAEHCTBYeT ¢ KOMIIOHEHTAMH NPOObI M
HenoABUKHOI (a3oil.

OtBet: BepHo

Yacrp 3. 3aganus ¢ HeCKOJIbKMMH NPAaBUJILHBIMH OTBETAMU
3ananue 6. Kakue u3 nepeunciieHHbIX (PAKTOPOB MOTYT BJIUATH HA 3P PeKTUBHOCTH
pasaesnenus B xpomarorpapun?

a) Pasmep wacTuir copoeHTa
0) LIBeT KOJIOHKHU
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B) CKOpPOCTh TTOTOKA TOJIBMXKHOM (ha3bl
r) JlnmuHa BOJIHBI JE€TEKTOpa

1) OMTHOPOTHOCTh HAOUBKHU KOJIOHKH
OTBeT: a,B,1

3aganue 7. Kakue u3 nepeuncjieHHbIX METO0B OTHOCSTCS K MJIOCKOCTHOH XpomaTorpadun?
a) UonooOMenHasi xpomartorpadus
6) Tonkocnoiinas xpomatorpadus (TCX)
B) ['enb-nipoHukaromiast xpomatorpadus
r) Bymaxknast xpomarorpadus
1) I'azoBas xpomatorpadus
OTtBeT: 0,r
Yacrs 4. 3a1aHusA HA YCTAHOBJIEHHE COOTBETCTBUS
3ananue 8. YcraHoBHTE COOTBETCTBHE MEKAY BHIOM XpoMaTorpaguu 4 THIIOM
HeNOABMKHOM (a3bl:
1. I'a3oBast xpomaTorpadus
2. O6pamenno-¢azosas BOXX
3. MonoobmeHnHast xpomarorpadus

A) Hu3KomoJsisKHbIA XMMUYECKHU MOIM(PUIIMPOBaHHbBIN cuiinkarens (Hampumep, C18)
b) TBepablii HOCUTEIL C HAHECCHHOM JKUIKOU (ha3oid

B) Cmona ¢ KMCTIOTHBIMH MJIM OCHOBHBIMU I'pyIIIaMH

OtBet: 1-b, 2-A, 3-B

3ananue 9. YcraHoBHTE COOTBETCTBHE ME KAy TEPMHUHOM H €r0 oIpeaeeHueM:
1. Bpems ynepxxuBanus (tR)

2. MeptBoe Bpems (tM)

3. Y nepxxuBaemblii 00bem (VR)

A) Bpewmst, HeoOxo1uMoe Il 3JI0OMPOBAHUSI HEMTOTJIOU[AeMOI0 KOMIIOHEHTA.
b) O6beM nonBukHOM (ha3pl, HEOOXOAUMBIHN /ISl DMIOUPOBAHMSI BEIIECTBA.
B) Bpems ot BBoZia mpoOBbI /10 BBIXOJ]a MAKCUMYMa MUK KOMIIOHEHTA.
OtBert: 1-B, 2-A, 3-b
Yacrs 5. 3a1aHus HA yCTaHOBJIEHHE T0CJI€10BATEJIbHOCTH
3aganue 10. YcTaHoBUTE NPABHJILHYIO MOCJIEA0BATE/ILHOCTD CTAANI IPOBEICHUS aHAJIN3A
MeTO/10M ra3oBoii xpomarorpagum:
a) JlerekTupoBaHME Pa3/ieI€HHBIX KOMIIOHEHTOB
0) BBog mpoOwI B ucmapuTesnb
B) Perucrpanust xpomaTorpaMmbl
r) DIIOUPOBaHNE KOMIIOHEHTOB KOJIOHKH ITOTOKOM Ia3a-HOCUTEs
1) Ucnapenne nmpoObl 1 epemMenieHle B KOJIOHKY
OtBeT: 0, 1, T, 2, B

3ananue 11. YcraHoBUTE NPABUJIBHYIO MOCJI€10BATEILHOCTDH MPOLECCOB, NIPOMCXOASAIIMNX C
MOJIEKYJION pa3/ie/igeMoro BelecTBa NPy ee IBUKeHUH 110 XpPoMAaTOorpagu4ecKoi KOJIOHKe:
a) CopOnust Ha HETIOBMKHOM (haze
0) lerexTupoBanue
B) JlecopO1tusi B MOABMKHYIO a3y
r) [lepeHoc MOTOKOM MOABUKHOU (ha3bl
OtBeT: 1,a,B, 0
Yacrb 6. 3a1aHHs ¢ KOPOTKHM OTBETOM
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3ananme 12. Paccuuraiite ko3ppunuent emkoctu (K') 17151 KOMIIOHEHTA, €CJIM BpeMs ero
yaep:xxuBaHus (tr) coctaBisier 10 MUHyT, 2 MepTBO€E BpeMs (tM) — 2 MHHYTHI.
OrtBer: 4

3ananume 13. .....- 370 rpaduyeckas 3aBUCUMOCTb CUTHAJIA IETEKTOPA OT BpeMEHH WU
00beMa 3JII0eHTa, BBIXOAAILIEro u3 xpomarorpaguyeckoii ko1oHku. OHa npeacrasJsieT
€000i1 psii NUKOB, KAXKAbIN U3 KOTOPBIX COOTBETCTBYET OJITHOMY WJIM HECKOJIbKUM
KOMIIOHEHTaM cMecH. BcTaBbTe poIyIeHHOE CII0BO.

OTtBeT: Xpomarorpamma

Yactb 7. 3agaHus ¢ pa3BepHYTHIM 0TBETOM

3aganue 14. OnuumMTe CYIIHOCTH XPOMATOrpa)MYecKOro pasjiesieHHsi ¢ TOYKH 3PeHHs
MHOTOKPATHOI'0 NOBTOPEHHSI aKTOB cOpOunu-aecopounu. O0bsicHuTE, M0OYeMy KOMIIOHEHTHI
CMeCH C Pa3HbIM CPOJACTBOM K HeNOABHKHOM (pa3e pa3aessitoTcsi BA0JIb KOJOHKH.

OtBer: Xpomarorpaduueckoe pas3felieHHe OCHOBAaHO Ha Pa3IUYHOM  pacCHpellelIeHUH
KOMIIOHEHTOB CMECH MEXK/Y JIByMsI HECMELINBAIOIIUMUCS (a3aMy — HETIOABM>KHOM U MOJABUKHOM.
Mornekybl aHaIUTa MOCTOSHHO M MHOTOKPATHO MOJBEPraloTCsa akTaMm copOouuu (MOTIoIeHus ) Ha
HETIOABIDKHOW (ha3e u aecopOumu (BHICBOOOXIEHUS) B OABIKHYIO (pasy. KommoHeHT, KOTOpbIii
uMeeT Ooublliee CPOACTBO K HEMOABIKHON ¢aze, OyIeT NpoBOAUTH OOJbIlle BPEMEHH B
COpOMPOBAHHOM COCTOSSHUM M MEHble — B JBMKEHHH. Clie0BaTeNbHO, €r0 CPEIHAs CKOPOCTh
nepeMeIeHus BJI0JIb KOJIOHKU OyneT Hike. KOMIOHEHT ¢ MEHBIIIMM CPOACTBOM K HETIOJBHKHOM
daze, HaobopoT, ObIcTpee sioupyeTcsi. B pe3ynbTate MHOTOKPATHOTO TOBTOPEHHS 3THUX
MPOLIECCOB Ja)ke HeOONbIINe pa3inyus B Kod(DPUIMEHTax paclnpeneneHus] MPUBOIAT K
3HAUUTEIbHOM pa3HMIIE BO BPEMEHHU YJEP)KUBAHMSI, YTO U BBI3BIBAET IPOCTPAHCTBEHHOE WJIU
BPEMEHHOE pa3/ieJIeHHe KOMIIOHEHTOB.

15. CpaBHuTe MeTOABI Tra30BOM W JKMAKOCTHOW Xxpomartorpadum mo cCiaexyrimuMm
KpUTEepUsM: NPHPOAA NOABHAKHOW ¢(a3bl, 00/1acTh NPUMEHEeHUs] (THIbI AHAJIN3HPYEMbIX
cOeJUHEeHHIT), padoune TeMIepaTypbl, OCHOBHBIC THIIbI IeTEKTOPOB.

OrtBet: CpaBuutenbHas xapakrepuctuka I'X u JKX:

Kpurepuii

I'azoBas xpomaTorpagus
IrX)

KuakocrHasi xpomarorpagus
(BIKX)

[ToxgsuxHas daza

WHepTHBIN ra3-HOCHUTEIb
(renwmii, a30T, BOJOPO.I).

KunkocTs (opranvueckuit
pacTBOPUTEIIb, BOJIA WIIM UX CMECH).

Ob6nacth Jleryuue u TepMocTaOUIIbHBIE Heneryuue, TepMosiabuibHble, HOHHBIE
IPUMEHEHHUS COEMHEHMS (HaIpuMep, CO€JIMHEHUs (Hampumep, MenTHIbI,
YTJIEBOJIOPOBI, PACTBOPUTENH, | OEIKH, IEKapCTBa, caxapa).
TIECTUIIHJIBI).
Pabouue Bricokue (ncnapurens u B ocHOBHOM KOMHaTHas1, pexe — 10 60-
TEMIIEPATYPbI KOJIOHKA HarpeBaroTCsl, 4acTo 80°C.
Boitie 100°C).
OcHoBHbIE [InaMeHHO-MOHU3aLIMOHHBII Y ®-ciekTpopOTOMETPUIECKUH,
JIETEKTOPBI (ITN 1), TenmompoBOIHOCTH Huonno-marpuunsiii (IM]]),

(IATII), DnekTpoHHO-3aXBaTHBIM
(2311), Macc-
cnekrtpoMerpuueckuii (MC).

duyopumerpuueckuii, Macc-
cnektpoMerpuueckuii (MC).
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dopmupyemast
KOMIIETEHII U

HNuaukaTopbl c(hOPMUPOBAHHOCTH KOMIIETEHIIUN

IIK-5. Crocoben
OCYIICCTBIISAITh ~ KOHTPOJIb ~ KauecTBa
CBIPbsI, KOMIIOHEHTOB M BBIIYCKaeMOMH
OPOAYKIMH XHUMHYECKOTO Ha3HAuYCHUS
MOJI  PYKOBOJCTBOM  CICIUAIIMCTOB
Ooitee BBICOKOH KBTI (DUKAIIHH,
HHIMKATOPAMH JOCTHXCHHUS KOTOPOH
SIBIIIETCS:

HUI-1 nk-5- 3naer METOJIbI M CpPEICTBAa KOHTPOJIS
KauecTBa, ChIpbA, KOMIIOHEHTOB U  BBIIyCKaeMOM
MPOAYKIIMM XUMHUYECKOTr0 HAa3HAYEHUS Ha COOTBETCTBHUE
TpeOyeMoii HOpMATUBHOM JTOKYMEHTAIUH.

Na-2 NnK-5- YMmeer COCTaBJIATh MPOTOKOJIbI
WCIIBITAHUN, OTYETHl O BBHINOJHEHHOW paboTe 1o
3a1aHHON (popme

HUA-3 nk-5- OcyuiecTBisieT KOHTPOJb TOYHOCTH

AQHAJIUTUYECKOTO 000PYTOBAHUS
TpeOyeMoil HOpMATUBHOM JOKYMEHTAIIUU

Yacrs 1. Bonnpocsl ¢ 0THUM NPABWIbHBIM 0TBETOM
1. CymHocTh XpoMaTorpaguueckoro pasiejieHusi OCHOBAHA Ha:
a) Paznuuuu B TemnepaTypax KMIIEHUS KOMIIOHEHTOB CMECH.
0) Paznuuuu B CKOPOCTSAX MUTPALIMM KOMIIOHEHTOB CMECH Y€pe3 HEMOABMKHYIO (azy.
B) Paznuunu B ciekTpax MOrJIOMIEHUS] KOMIIOHEHTOB CMECH.
r) PasHocTu MoneKyIsipHBIX Macc KOMIIOHEHTOB CMECH.
Otsert: 0
2. Kakoii 1eTeKkTop B ra3oBoii xpomatorpaguu siBjisieTcsi YHUBEPCAJIbHbIM M BHICOKOYYB-
CTBUTEJIbHBIM, 0COOEHHO /IJIsl TAJIOT€eHOPTaHNYeCKUX COeINHeHnil?
a) [Inamenno-nonuzamnmonusii gerexkrop (ITA1)
0) [erexrop no rermonpoBoaHoctu (Karapxomerp)
B) [Inamenno-dporomerpuueckuii nerexrop (I1D/)
r) [lerekTop 3neKkTpoHHOro0 3axBara (233)
OTBeT: T
3. OcHOBHOE NPEHMYIIECTBO BBICOK0I(Q(PeKTHBHOM KMAKOCTHOI XpomaTorpadpuu (BIKX)
nepen razosoi xpomarorpaguei (I'X) — 310 BO3MOKHOCTH aHAJIM3A:
a) TonbKO HEOPTraHMYECKUX Ta30B.
0) Tepmuyecku HECTAOMIIBLHBIX U HENETYYUX COSTUHEHUH.
B) TonbKko MeTaIoB B BUAE UX MApOB.
r) VICKTI0YUTENHHO ONTHYECKU aKTHBHBIX U30MEPOB.
Otsert: 0

Yacts 2: 3aganus tuna «Bepuo/HesepHo»

4. YTBepxknenue: B tonkocioiinoi xpomarorpagun (TCX) kadyecTBeHHBIH aHAJM3 NPOBO-
ASAT MyTeM cpaBHeHUs Ko3(PpPpuuuenron yaep:;kupanus (Rf) ananusupyembix BemecTs u
CTAHJAAPTOB.

Oteer: BepHo

5. YTBepxknenue: B nonoodMenHoi xpomarorpadguu pasaejieHue 0CHOBAaHO HA Pa3JIN4uu B
pa3Mepax MoJIeKYyJl, KOTOpbIe MPOCcenBaloTCs Yepe3 Mopbl copOeHTa.

OtBer: HeBepHo

Yacts 3: 3a,Z[aHI/I}I C HCCKOJIbBKMMU MPAaBUJIIBHBIMH OTBCTaMU

6. Kakue U3 nepeyncjieHHbIX NIAPpaMeTPOB MOT'YT BJIHUATH HA 3(P(PEeKTUBHOCTH pa3/ie/ieHUus B
JKUAKOCTHOM XpomaTorpapum?

a) ['paarieHTHOE 3IIOUPOBAHUE.

6) Pazmep wactuir copbeHTa.

B) LIBeT KOJMOHKH.
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r) CoctaB u pH smroeHTa.
OtBeT: 2,0, T
7. Kakue U3 cjeayonux 1eTeKTOPOB Hcnoib3yTess B BOKX?
a) Macc-CrieKTpOMETpUIECKUI TETEKTOP.
0) [erextop anmekTponHoro 3axsara (/133).
B) Y®-criekTpo(OTOMETPHUECKUI IETEKTOP.
r) [Inamenno-nonu3anuonneiit gerexrop (ITHUI).
OTtBeT: a, B
YacTtb 4: 3agaHusa Ha COOTBETCTBUE

8. YcTraHoBHTE COOTBETCTBHE MEXKIAY BHAOM XpoMaTorpadguu U ee TUIIOM 10 arperaTHOMY
COCTOSIHMIO (pa3:

Bupa xpomartorpagun Tun (mo arperaTHomMy coCTOSHHIO (pa3)
1. I'a30-ancopOuroHHast A. TI'az-xuakoctHas (IKX)

2. I'azo-xuaxkocTHas b. Kuaxoctb-xuakocts (FKKX)

3. Tonkocnoiinas (TCX) B. I'az-tBepnoe teno (I'TX)

4. BOXX B oOpameHH0-()a30BOM perume I'. XKunkoctb-tBepioe Teno (FKTX)

OtBet: 1-B, 2-A, 3-T', 4-b
9. YcraHoBHTE COOTBETCTBHE MEKIY METOIOM XpoMaTorpagumn u 00beKTOM aHAJIU3a, s
KOTOPOro OH HaudoJiee MPUMEHUM:

Metoa xpomarTorpapuu OO0bekT aHau3a

A. CMech CUHTETHUYECKUX KPACUTENIEH B MUIIEBOM
1. I'a3oBast xpomaTorpadus

MPOJYKTE
2. BricokoappexTuBHas KUAKOCTHAS b. Jlerkue yrnesogopoasl (C1-C5) B mpupoaHom
xpomarorpadus (BIXX) rase

B. EBICTpaH MMPOBEPKa YHUCTOTHI CUHTC3UPOBAHHOI'O

3. Tonkocnoiinas xpomarorpadus (TCX)
OpPraHUYECKOTO COCAUHCHHUS

OtBert: 1-Bb, 2-A, 3-B

YacTts 3: 3a,Z[aHI/I}I Ha YCTAHOBJICHUC MOCJICAOBATCIILHOCTU

10. PacmoJio:knre 3Tanbl NPOBeIeHUS] AHAJIM3a METOI0OM TOHKOCJI0HHOI XxpomaTorpadguun
(TCX) B npaBWJIbHO# MOCJI€10BATEJIbHOCTH:

A. Busyanuzanus msateH (B Y D-cBeTe Win MposiBKa pEareHToM ).

b. Hanecenue nmpoOsl U CTaHIapTOB HA CTAPTOBYIO JTMHUIO TIACTHHKU.

B. [Tomemienne miiacTUHKY B KaMepy C DIIFOCHTOM (pa3BUTHE XPOMATOTPaAMMBI).

I'. Pacuet Rf g1 xakgoro kKoMnoHeHTa.

OtBer: B ,B, A, T

11. YcTraHoBUTE NPABUIBHYIO MOCJI€10BATEIbLHOCTD NMPOX0KIEHUS MPOOBI Yepe3 CUCTEMY
ra3oBoro xpomarorpada:

A. JleTexTop.

b. brok BBO/1a IPOOBI (MCITAPUTEID).

B. Kononka, momeiieHHas B TepMocTar.
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I'. Peructpatop (cucrema cobopa u 00pabOTKH TaHHBIX ).
OtBet: b, B, A, T
Yacte 6: 3agaHusi C KOPOTKUM OTBETOM

12. JIns koJIM4ecTBEHHOT0 OMpe/iesieHus JeTy4nx BemecTB MeToaoM I'/KX ucnosib3yercst
ra3oBblii xpomartorpad. Kakoii y3eq npudopa cJIy:KuT AJ1s1 pa3jieleHusl aHATU3UPYeMbIX
BelecTs?
OtBet: Xpomamozpaguueckasn KoJ1oHKa
13. Kakoii 0CHOBHO# mapaMeTp PacCYUTHIBAIOT MPU KA4YeCTBEHHOM aHAJIU3€e B TOHKOCJIOM-
Hoii xpomarorpadun (TCX)?
OtBet: KosdduunenT ynep:xuBanus

Yactp 7: 3agaHus ¢ pa3BepHYThIM OTBETOM

14. Ilox pyKoBOACTBOM CHIELMATNCTA BAM NOPYYHJIHM IIPOBECTH KOHTPOJIb Ka4eCcTBA HA CO-
Jep:KaHre OCHOBHOI'O BelllecTBa B 00pa3ie roroBoil NpoaAyKunu (Hanpumep, aCMpPpHHA) Me-
ToaoM BIKX. Onuuiure 0011yI0 JJOrMKY BalIUX e CTBUIA ISl BHINIOJHEHUSs ITOH 3a1a4M.
OrBer:

1. IloaroroBka k anaau3y: [lonyunn or pykoBOAUTENS METOIUKY KOHTPOJIS, CTAaHIAPTHBIM 00-
pasen (craHjpapt) acnupuHa M pactBoputenu. IloaroroBun paboume craHgapTHBIE PacTBOPbI U
pacTBOp MPoObI aHATU3UPYEMOT0 00pa3la IyTeM TOYHOTO B3BEIIMBAHUS U PACTBOPEHUS B M1OJIXO-
JUSLIEM DITFOEHTE.

2. IloaroroBka npudopa: Bxiarounn xpomarorpad, yCTaHOBWII NapaMeTpbl, YKa3aHHbIE B METO-
JUKe (TUI KOJIOHKH, COCTaB M CKOPOCTb IOTOKA AJIIOEHTA, TEMIEPATYPY KOJIOHKH, JJIUHY BOJIHbI
Ha Y®-nerexrope). [IpoBen ypaBHOBelMBaHUE (CTAOMIIN3ALIMIO) CUCTEMBI 1O YCTAHOBJIEHUS POB-
HOW 0a30BOW JTMHUH.

3. IlpoBenenne ananu3a: Been B xpomatorpad cepuro cTaHAapTHBIX PAaCTBOPOB JUIsSl TIOCTPOEHUS
rpagyupoBoyHoro rpaduka «llmomane nmuka — KOHIEHTpAIus». 3aTeM BBEN IMOATOTOBICHHBIN
pacTBOp MPOOHI.

4. OopadoTka pe3yabTaToB: CpaBHUI BpeMs yAEpKUBaHUS MUKa NMPOObl C BPEMEHEM YAEpPHKH-
BaHMs CTaHJapTa Ais uaeHtuukamuu. [lo romanu nuka mpoObl U MOCTPOSHHOMY I'pagyHpo-
BOYHOMY TpauKy paccuuTal ~ KOHLIEHTpAllUI0 OCHOBHOIO  BemlectBa B  oOpasle.
5. Conocrasienne ¢ H/[: CpaBHuI NOTy4YeHHBIH pe3yibTaT ¢ TpeOOBAHUSAMH HOPMAaTHBHOM J10-
KyMeHTanuu (Hanpumep, dapmakonen) Ha JaHHYIO MPOAYKLHMIO. Pe3ynbTaTel U ChIpble JaHHbBIE
(XpomaTorpaMMbl) IpeAOCTaBUI PYKOBOAMTENIO Ul MPOBEPKH M 3aKIIOUEHHUS O COOTBETCTBHU
KayecTBa.

15. O0bsicHUTE, MOYEMY JJIs1 KOHTPOJISI KA4eCTBA ChIPbs (HanpuMep, 3(p)MPHOro MacJia) 4ya-
CTO NMpeANnoYTHTe/IbHee HCI0Ib30BaTh KAIWJLIAPHYIO a30BY10 XpoMAaTorpaguio ¢ macc-
cnekTpomerpudeckuM gerekropom (I'X-MC), a He mpocTo XpoMaTorpaduio ¢ NJIaMeHHO-
HOHU3AUMOHHBIM AeTekTopoMm (ITH /).

IIpumepHbIii OTBeET:

[TnamenHo-nonu3annoHHbd Aerekrop (IIN/]) saBnsercs yHUBepcaabHBIM U BHICOKOUYBCTBUTEIb-
HBIM, HO OH HE MpeJoCTaBisgeT WH(GOpPMAIMK O MPHUPOJIE BEUIECTBA, BhI3bIBaOLIero curHai. OH
JUIIb PETUCTPUPYET HAJTMUKE YTiepoacoAepKalux coeAuHeHuid. [Ipu ananuse ciioxHbIX cMecel,
TakuX Kak 3(UpHBbIE Maciia, MTUKA MHOTUX KOMIIOHEHTOB MOTYT HAaKJaJbIBaThCSA APYT Ha JApyra
(memonHOE pasjaeneHue), u mo xpomarorpamme Ha [1M]] HEBO3MOXXHO OJTHO3HAYHO HACHTU(HUIHU-
pOBaTh, KAKOE UMEHHO BEUIECTBO BHIILIO B JAHHBIH MOMEHT.

Macc-cnexkrpomerpuaeckuii getekrop (MC) pemtaet 3Ty npobiemy. OH paboTaeT Kak «MOJIEKY-
JISIPHBIN CKaHEP»:

. Nnentudpuxanms: B kaxaod touke Xxpomartorpammbl MC neTekTop CHUMaeT Macc-
CIEKTP BBIXOJSIIETO BEIIECTBA — €r0 «MOJIEKYJSIPHBIA OTIEYaToK mnanbla». CpaBHUBas 3TOT
CHEKTp ¢ OMOIMOTEKON MacC-CIIEKTPOB, MOYKHO C BBICOKOW JI0JIell YBEpEHHOCTH HACHTU(ULINPO-
BaTh KaX/blii KOMIIOHEHT CMECH, 1K€ MPU HEUACAILHOM pa3JeIICHUN.

. KonTpoJs KayecTBa: OTO MO3BOJIAET HE TOIBKO KOJUYECTBEHHO ONPEACIUTh OCHOBHBIC
KOMIIOHEHTBI, HO U BBIIBUTh IIPUMECH, CIIEbI JIETYYHX BEIIECTB, @ TAKKE OJAHO3HAYHO ITOATBEp-
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JUTH TIOJUTMHHOCTH CBIPbs, OOHApY>KHB XapaKTEpPHbIE MapKEepHBIC COCAWHEHHS WM OTCYTCTBHUE
He)XeaTeNbHbIX puMeceil. Takum oOpazom, ' X-MC npenocrasiseT ropasno 06osee HaAeKHYIO U
MH()OPMATHBHYIO OCHOBY JUIS IPUHSTHUS PEIICHHUS O COOTBETCTBUU CHIPBSI YCTaHOBJICHHBIM Tpe0o-
BaHUAM.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI'MI, NUCIIOJIB3YEMBIX B
NPOUHECCE OBYUEHUA

HNudopmMannoHHbIe TEXHOJIOTHN — O0yYCHHE B DJICKTPOHHON 00pa3oBaTeNIbHON Cpefie C
LEJIbI0 paACHIMPEeHHs] JOCTynma K oOpa3oBaTeNbHBIM pecypcaM, YBEJIMYEHUS KOHTAKTHOTO
B3aUMOJICHCTBUSL C IPENOoJaBaTesieM, MOCTPOCHUS HHAMBUAYAJIbHBIX TPACKTOPHIl MOJATOTOBKH,
00BEKTUBHOI'O KOHTPOJISI U MOHUTOPUHTA 3HAHUM CTYJCHTOB.

B  oOpazoBatenbHOM TMpolecce IO  JUCHUIUIMHE  UCHOJB3YIOTCS — CIEAYIOLIUE
WH(OPMAIIMOHHBIC TEXHOJOTHH, SBISIONIUECS KOMIIOHEHTAMH JDJICKTPOHHOW WH(MOPMAIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

e Odummansheiii caiit BI'TIY;

e Cucrema snexktpoHHoro ooyuenuss ®I'60Y BO «bI'TIY »;

e Cucrema TECTUPOBAHHS Ha OCHOBE eauHOro mnoptana «MHTepHeT-TecTUpoBaHUS B
chepe oOpazoBaHHST WWW.i-exam.ru»;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CHCTEMBI;

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI UHBAJIMJIAMMU U JIMIMAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbs

[Ipu oOyueHWHM IUII C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI TPUMEHSIOTCS
aJlaliTUBHBIE 00pa30BaTeNbHbIE TEXHOJOTHH B COOTBETCTBHM C YCIOBUSMH, H3JI0’KEHHBIMHB
paznene «OCOOEHHOCTH pealn3alii 00pa30BaTENIbHONW MPOTPaAMMBIIJII MHBAIHAOB U JIUI[ C
OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3/10pOBBbS» OCHOBHOI  00pa30BaTeNbHOM  IPOTpaMMBI
(MCTIONTB30BaHME CTIEIUANBHBIX YUEOHBIX IMTOCOOMH M AMIAKTHYECKUX MATEpHAIIOB, CHEIIHATBHBIX
TEXHUYECKUX CpPEACTB OOY4YeHMsS KOJUICKTMBHOIO M  MHIMBHUIYaJbHOIO  IOJb30BAHUS,
MPEIOCTABICHNUE YCIYT aCCUCTEHTa (IMTOMOIIHUKA), OKA3bIBAIOIIETO 00YUYaIOIUMCS HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb U T. I1.) ¢ Y4ETOM HHAMBHIYaTbHBIX 0COOEHHOCTEH 00yUaroMXCsl.

Jns  oOydaromuxcss C OTrpaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI  TPEITYyCMOTPEHBI
cieayroue (opMbl OpraHU3aIUK MEeJaroruyeckoro mpouecca u KOHTPOJIs 3HAHHM:

- JUIS CIIA0OBUIAIINX:

o0ecrieunBaeTcsl MHIMBUAYyaIbHOE paBHOMEpPHOE ocBelleHue He Mmeree 300 Jrokc;

JUIE  BBITTOJTHEHHWST KOHTPOJBHBIX 33JaHUHl TPH  HEOOXOIUMOCTH MPEIOCTABIISIETCS
YBEJIMYHBAIOLIEE YCTPOHCTBO;

3aJlaHus JUIS BBITIOJTHEHHUS, a TaK)K€ MHCTPYKIUH O TMOPSAKE BBITOTHEHHUS KOHTPOJBHBIX
3a7aHuil OPOPMIISIOTCS YBETHUSHHBIM IpupToM (pazmep 16-20);

- ISl TITYXHUX W CIa00CTBIIATIX

o0ecrieynBaeTcsl HaIWYKME 3BYKOYCHIIMBAIOIIEH anmapaTypbl KOJJIEKTUBHOTO IOJIb30BAHUS,
npu  HEOOXOIUMOCTH OOYYaIONMIMMCS TPEAOCTABISETCS 3BYKOYCHJIMBAIOIIAS — ammaparypa
WH/IMBUYaJIbHOTO M10JIb30BaHMS;

- JUTSI JIAT] C TSDKEJIBIMH HAPYIICHUSMH PEUH, TIIyXUX, cIa0OCITBIIIANINX BCE KOHTPOJIHHBIE
3aJJaHMsl 10 KEJIAHUIO MOTYT IIPOBOJUTHCS B MUCBMEHHOMN (hopMe.

OcHoBHOM (QOpMOI OpraHM3alMy Mearoruyeckoro npoiecca sBIsieTcs MWHTETPUPOBAHHOE
oOyueHHe WHBAJIMJIOB, T.€. BCE OOydYalolIMecs YydYarcs B CMEIIAHHBIX TPYIIax, HMEIT
BO3MO>XHOCTh TIOCTOSIHHO OOIIAThCS CO CBEPCTHUKAMMU, JIETUE aAANTUPYIOTCS B COLIUYME.

9 CIIMCOK JIMTEPATYPbI H UTHOOPMALIMOHHbLIX PECYPCOB
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9.1 JIutepatypa
OcHoBHas JuTepaTypa
1. OcHoBbl ananmuTudecko xumMuu. B 2 1. T. 1 :y4e0.m1s CTya. YUpeKACHHU BBICIHI. TPOQd.
obpazoBanust / [T.A.bompmoBa u np.] ; mox pen. FO.A.3omoroBa. — 2e¢ wu3m., crep. — M.
:M3naTenbckuii neHTp «Akagemusn»,2002. — 352 c.(33 3k3)
2. OcHoBbl aHasiuTHYeCcKOM xuMun. B 2 1. T. 2 : yueb.mi1s cTya. yupexaeHUi BbICHIL. TPOd.
obpazoBanus / [T.A.Bonbmosa u ap.] ; mox pea. FO0.A.3omotoBa. — 2e usn., crep. — M. : U3na-
TEIbCKUM LEeHTp «Akanemus», 2002. — 494 c. (34 3k3)
JonoJHuTeBbHAA JTUTEPATYpPA
1. Ananmutrueckast xumus. JlabopaTopHbBIN MTPaKTUKYM : yuel.mocooue ajist By30B / B.
I1. Bacuibes, P. I1. Mopo3soga, JI. A. Kouepruna; nox pen. B. I1. Bacunsesa. — 3-e u3n., crep. —
M. : JIpoda, 2006. — 414 c. (29 3x3)
2. AnanuTtrueckasi XuMus : y4eOHUK 1u1s1 cTya. By3oB. B 2 k. / B. I1. Bacunbes. —5-e u3n., crep. —
M. : JIpoda.Ku.1 : TutpumeTpruueckue u rpaBUMETpUIECKUd MeToabl aHanu3a. — 2005. —
438 c. (28 7k3)
3. Ananutuyeckas XuMus: y4eOHUK Juis cTya. By3os / B. I1. BacunseB. — 4-e uzn., crep.
— M. : IlpocBemienue, 2004. Ku.2 : ®u3uko-xuMu4eckue MeToabl aHanmmu3a. — 383 ¢. (28 2k3)
4. XapurtonoB, I0.A. Ananutnueckas xumus (anamutuka).B 2 ku./ HO. A. XapuroHoB. — M.:
Bricm. mik., 2001. — Ku. 1. O6mue Teopetnueckue ocHoBbl. KauecTBenHbli ananus. — 614 c. (29
IK3)

9.2 Ba3bl JaHHBIX H MHPOPMAIMOHHO-CIPABOYHbIE CHCTEMBbI
1. Caiit o xumuu http://www.xumuk.ru
2. Caiit 0 poccuiickoi AQHAIUTUYECKOU XUMHH B Wurepuere.
http://www.rusanalytchem.org
3. Kararor o6pa3oBareabHbIX HHTEpHET-pecypcos http://www.edu.ru
4. DnextponHas oubnaroreka mo xumuu http://www.chem.msu.su/rus/elibrary/
5. ITopran Hay4Hoit anexTponHo Oudanoreku http://elibrary.ru/defaultx.asp

9.3 D/1eKTPOHHO-0UOIHOTEYHbIE PeCyPChI

1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. DBC «IOpaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
JUia  nmpoBeeHHs 3aHATHM JIEKUOHHOTO THUIIA, TPYNIOBBIX W HHAWBUIYaAJTbHBIX

KOHCYJIbTAIMi, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUYHOM aTTECTALMU HCIOJIB3YIOTCA ayJUTOpHH,
OCHalIEHHBIE Y4eOHOIl MeOenblo, ayJUTOPHOU JTOCKOM, KOMIBIOTEPOM(paMH) C YCTaHOBJIEHHBIM
JIMIIEH3UOHHBIM  CIIEUATU3UPOBAHHBIM MPOTPAMMHBIM OOecrieueHHEeM, KOMMYTAaTOpPOM JUIs
BBIXOJJa B  OJJEKTPOHHO-OMOIMOTEUHYIO CHCTEMY U  DJJEKTPOHHYI  HH(OPMAIMOHHO-
oOpazoBatenbuyto cpeny bBITIY, MynbTUMETUHHBIMH MPOEKTOPAMH, OSKCIIO3UITUOHHBIMU
9KpaHaMH, y4eOHO-HArJSAHBIMU MOCOOUSMHU (TaOJIMLbI, MyJIbTUMEAUMHbBIE Mpe3eHTaluu). Jis
poBeIeHUs TaOOPaTOPHBIX 3aHATHH TaKkKe UCIOIb3yeTCs:
Aya. 217 «A». JIaGopaTopusi aHATUTHYECKOH XUMHHU

e Cron nabopatopHsiii 1-mecT. (8 mT.)

e Cron nucbMeHHbIN 1-mecT. (2 mT.)

e Cron npenonasarens (1 mrT.)

e Cryn (11 mr.)

e KomMmIploTep € YCTAaHOBJIEHHBIM JIMLEH3UMOHHBIM CIEHUAIU3UPOBAHHBIM IPOTrPAMMHBIM
obecrieuenueM (1 mT.)
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e TlIpunrep «Samsung» (1 mr.)
e 8 - moproBblit kKoMMyTaTop D-Link mist BeIX0/a B 3JEKTPOHHO-OUOIMOTEYHYIO CHCTEMY U
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBareibhyto cpeny BITIY (1 mir.)
e MynbsrTumenuniinbiii mpoektrop SHARP -10 X (1 mT.)
DKCNO3ULUOHHBIN 3kpaH (HaBecHOM) (1 1mT.)
Ananuzatrop AHUOH-7051 (1 mrt.)
Becrr ananutnueckue VIBRA HT-84RCE (2 mir.)
KunkoctHas xpomarorpaduyeckas cucTeMa ¢ KOHAYKTOMETPUUYECKUM JeTEeKTHPOBAaHUEM
«xerxpom» (1 mt.)
[Tpubop mis nomyyeHus 0codo YUCTOH TeoOHN30BaHHOM BoAbl «Bomoneit» (1 miT.)
Kommiekc anmapatHo-iporpaMMHBIid Ha 6a3e xpomarorpada «JIpucramn 2000M» (1 mmir.)
Konaykromerp «Anuon 4120» (1 wr.)
Hacoc Bakyymublit-komiipeccop (munu) Portlab N86 KTE (1 mT.)
YcrpoiictBo i huibTpanuu u aerasaiuu pactBopoB AHO-1566 «Phenomenex» (1 mir.)
LenTpudyra nadoparopuas OITH-4 (¢ poropom) (1 mit.)
Becst BJIP-200 (ananutudeckue) (2 1mirt.)
Becwr BJIP-200T" (¢ rupsimu) (1 1T.)
Becet EK-400H (9i1 sua Au)(0,01r.) (1 mmt.)
Becol Topcuonnbie BT-100 (texuunueckue) (1 mT.)
BriTspkHOM 30HT (1 1IT.)
Nonomep N130 2M.1 (1 mrT.)
Kommiekc Bonpramnepomerpuyeckuiit CTA (1 wit.)
Muxkpockorn MBC-10 (1 mrT.)
[Mkad cymuibHbIHI
Myddenbnas neus (IIM-8) (1 mt.)
AxBaauctuiuiarop (A3-4-2M) (1 wr.)
Kommekc mpobonoarorosku «Tepmoc-akcnpece» TO 1 (1 mit.)
®oromerp KOK3KM (1 mmir.)
[Tpo6ooTbopuast cucrema [13-1420 (1 mit.)
®dTtopormact npo6oot6. cuctema [13-1320 (1 miT.)
Llentpudyra (1 mr.)
DxcukaTtop (2 mrT.)
[ratus I - 01 «JIABb» (7 mt.)
MarnutHas memanka [1-2-6100 (1 mT.)
Kommiekt apeometp yueonsiii (1 mT.)
OnexrporuTta (1 mT.)
[[ITatuBe! 17151 TIPOOMPOK, HarpeBaTEIbHBIE MPHUOOPHI, TAbopaTOpHas ocyaa
e XWMHUYECKHE PEaKTHUBBI IO TEMATUKE JIA0OPATOPHBIX paboT
Y4eOHO-HArMISIIHbIE OCOOMS - Ciaijbl, TaOMUIBl, MYJbTUMEAUMHbIE MPE3EHTAIMN 10
JTUCLHUIUTMHE «XpoMaTorpapuuecKue MEeTOIbl aHATN3a

CamocrosTenbHass paboTa CTYIACHTOB OpPTraHM3YyeTCs B AyJAWTOPHUSX OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKON C BBIXOJIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay
By3a, B CICIHAIM3UPOBAHHBIX JIA0OPATOPUAX IO AWCHUIUIMHE, a TaKKe B 3ajlaX JOCTyna B
J0KanbHyo cetb bITIY.

JInneH3snoHHoe MporpaMMHOe o0ecrieueHre: onepauoHHble cucTeMbl ceMelicTBa Windows,
Linux; oducHbie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotunk: [Tanosa JI.II.., kaHAMAaT XUMUYECKUX HAYK, AOUEHT Kadeapbl XUMHH.
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11 JIUCT UIBMEHEHUI Y TONMOJTHEHUM

YTBep:xkaenue usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2024/202S yu. r.
PIIJI nepecmoTpena, obcyxaeHa u ogoOpeHa s peam3anuu B 2024/2025 yueOHOM TOIY
Ha 3acemanuu kKadenpsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2025/2026 yu. r.

PIIJI nepecmoTpena, obcyxaeHa u ogoopeHa i peannsanuu B 2025/2026 yu. 1. Ha 3ace-
naHuu Kadeapsl xuMuu (mpoTokosn Ne 6 ot 26 mapra 2025 .).
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