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Pabouas mnporpamma aucuuiuiuHbel (Monyns) «COBpEMEHHbIE XHUMHMUYECKHE METObl
aHaJIM3a» COCTaBJICHA B COOTBETCTBHU ¢ DenepaabHBIMU TOCYAAPCTBEHHBIMU TPEOOBAHUSMH K
CTPYKTYp€E MPOrpaMM IIOATOTOBKH Hay4YHBIX U HAYYHO-IIENATOTMYECKUX KaJIpOB B aCIUPaHTYpE,
YCIOBHUSAM HX peaM3alid, CPOKAM OCBOCHHS 3THUX IMPOrpaMM C YYETOM pa3Iu4yHbIX (popm
o0yuyeHHst, 00pa30BaTEIbHBIX TEXHOJIOTHIA M OCOOEHHOCTEH OTJENBHBIX KaTErOpuil aCIUpPaHTOB,
YTBEP)KJICHHBIMM IPHUKa30M MMHHUCTEPCTBAa HAyKW M BbICIIEro oOpa3oBaHus Poccuiickoit
®denepannn oT 20 okTsaOps 2021 r. Ne 951.

[Tporpamma cocraBieHa:

| k.T.H., noneHt, npodeccop kadeapsl xumun Apyaxosa P.JI.

(moamucek) (bamuus, THUITMAIBI, yUYCHAS CTETICHb, 3BaHUC U
JOJPKHOCTH )

IIporpamma peneH3upoBaHa:

/ K.X.H., ToIeHT Kadeaprsl xumun TemupxaHoB b.A.

(moamucek) (pamuvs, THUIMATIBI, yYeHAs! CTCIICHb, 3BAaHKUE U
JIOJKHOCTD )

Peyensus npuxnaovieaemces k PII/]

[Iporpamma oOcyxaeHa u onoOpeHa Ha 3acemanuu kadenper xumuu 21.05.2024 .
(mpotokon Ne 4).

[Iporpamma o6OcyxkneHa u  oxoOpeHa Y4eOHO-METOJAMYECKHMM COBETOM  XHMMHKO-
ouonornueckoro dakyabrera ot 22.05.2024 . (mpotokoa Ne 9)

/ CanamoB A.M.
(moamuce) (bammnus u
MHUIUAJIBI)

PykoBoauTens kadeapsl XUMUN



1. HEJIX OCBOEHUA UCIIUITJIMHbI

Heasimu ocBoeHust AUCHUIIMHBI «COBpeMeHHbIE MeTOAbl XHMMUYECKOr0 AHAJIU3A)

SIBJISIIOTCS:

- TO3HAKOMUTH AaCIHUPAHTOB C OCHOBHBIMH COBPEMEHHBIMU METOJaMH XUMHYECKOIO
aHaIIN3a;

- naTth (pyHIAMEHTAIBHBIC 3HAHUS O MPUHIIMIIAX, 3aKOHOMEPHOCTSIX, 00JacTSIX TPUMEHEHUS
COBPEMEHHBIX METOJIOB XUMUYECKOT'O aHAIH3a;

- HAy4YUTh TPAMOTHOMY KBIU(DHUIMPOBAHHOMY IPHUMEHEHHUIO BBIOPAHHBIX METOIOB Ha
MpaKTHUKE.

2. 3amaum JMCUUILIMHbI

3agaya IUCHUIUIMHBI COCTOUT B TOM, YTO HAa OCHOBAaHUHU IOJYYEHHBIX TEOPETUUYECKHUX
3HAHUW M MPAKTUYECKOTO OBJIAJICHUS METOJAMH aHalin3a OOBEKTOB OKPYXKAIOIIEH Cpeibl, a TaKKe
METOJIaMHU pacyueTa pe3ylIbTaTOB JKCICPUMEHTA, CTYJACHTHl MOTJIM MPABUIBLHO BHIOWPATh METOIBI
HCCJIEIOBaHMSI OOBEKTOB B COOTBETCTBUU C IMOCTaBIICHHOW Iepel HUMHU IpobiieMoii, pa3zpaboTarhb

CXEMY aHalin3a, MPAKTHYCCKU IIPOBECTU €I'0 U UHTCPIPCTUPOBATD MTOJYUCHHBIC PE3YJIbTATHI.

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuunnuHa «CoBpeMEHHbIE METOJ/Ibl XMMHUYECKOTO0 aHaju3a» OTHOCUTCS K CHELUaJIbHbIM
JUCIUIUIMHAM OTpaciii HayKH M HaYy4YHOM CHEelHalbHOCTH, BKJIIIOUEHHBIM B JTUCHUIUIMHBI IO BBIOODPY
00pa30BaTeIbHOTO KOMIIOHEHTa OCHOBHOH TmpodeccuoHanbHON 00pa3oBaTeNbHONW IMPOrpamMMbl
MOCTIEBY30BCKOTO MPOGECCHOHATBHOTO 00pa3oBaHUs MO crhenuanbHocTu 1.4.2 — «AHaauTHYecKas
XUMHUSD» B BCEro Ha ee m3ydeHue orBoautcsi 108 uvacoB (36 wacoB ayauTopHON paboThl W 72 4yaca
CaMOCTOSITENIbHOM paboThl). B cOOTBETCTBUU C y4eOHBIM IJIAHOM, 3aHSTHUS MPOBOJIATCS Ha BTOPOM
rofly o0y4eHusl.

JlucuunimHa TOTOBUT K PEIIEHUIO0 CIENYIOMMX 3a1ad IMpodeccruoHadbHOW Hay4qyHO-
NeAarorn4eckon JesiTeIbHOCTH.

B ob6nacTu nenaroruueckoi AesTeIbHOCTH:

-yMEHUE UCMHOIb30BaTh 3HAHWA W HABBIKM B TIEarOTUYECKOW JEATEIBHOCTH TIpU
MpernoaBaHUy TaHHOW TUCITUILTAHBL.

B o6sactu Hay4HO-HCCTIE0BATEIBCKOM NI TEIbHOCTH:

-yMEHUE MMOCTaBUTh 3ajjauy, IPOBECTH IKCIIEPUMEHT, CAENaTh BBIBOJbI U O(POPMUTH UX.

B o0nactu MeTonnueckoi 1esTenbHOCTH:

-YMCTb pa361/ITL CJIOKHYIO CTPYKTYPY AUCHUIUIMHBI Ha COCTABHBLIC YaCTU, BBIABHUTH



TJIaBHBIE U BTOPOCTENIEHHBIE TEMbI, COCTaBJISITh HEOOXOAUMBIE TOKYMEHTBHI.

Jiist ocBoeHUSs TUCTUTUIMHBI «COBPEMEHHBIE METObl XMMHYECKOTO aHAIIN3a) aCTTHPAHTHI
UCTIOJNIL3YIOT 3HAHUSI M YMEHUS, CIIOCOOBI IEATETHbHOCTH U YCTAHOBKH, CPOPMHUPOBAHHBIC B XOJIE
U3YYEHHUS CIEAYIOUMX JUCUUIUIMH, OCBOCHHBIX B TIpoOIlecceé OCHOBHOW 00pazoBaTEbHOMN
IPOrpaMMBbI BBICHIETO MPO(ECCHOHAIBHOTO U MOCIEBY30BCKOT0 00pa30BaHUs:

- aHamUTUYeCKas XuMus (METOIBI aHanu3a, npoO00OTOOpP ©  MPOOOMOATrOTOBKA,
KOHLEHTPUPOBAHUE U Pa3/ICICHUE);

- OpraHnuyeckasi XuMusi (CBOMCTBA OPraHUYECKUX BEILECTB);

- usnueckas xumus (COpOIIMOHHBIC TTPOIIECCHI);

- (pusmka (onTUKa, aTOMHAs! CIIEKTPOCKOMUS, JIEKTPHUECTRO);

- MateMaTuka (MeToIbl MAaTEMAaTUYECKON CTAaTUCTUKH).

4 TPEBOBAHUS K PE3YJIBbTATAM OCBOEHMS JTUCIIUAITJIMHBI
B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JIKEH
3HaTh:
- MECTO aHAJIUTUYECKON XMMHU B CUCTEME HAYK;
- CYIIECTBO PEAKIUi U MPOIECCOB, UCIIOJIb3YEMbIX B aHATUTHYECKON XUMUU,
- CYUIHOCTh METOJIOB Pa3/JeICHUs U KOHIIEHTPUPOBAHUSI;
- CYWIHOCTb U 00JACTH MPUMEHEHHS XpOMaTOrpapuuecKux METOJ0B aHaIH3a.
YMeTh.
- TPUMCHSTH B MPAKTUICCKON JEATSILHOCTH COBPEMEHHBIC METO IbI XUMHUICCKOTO aHAJIH3a,;
- TIPOBOJUTH aHAIM3 MHOTOKOMIIOHEHTHBIX CMECEH;
Baanerb:
- METOJ0JIOTHElN BhIOOpa METOIOB aHATN3a, MMETh HaBBIKU UX IPUMEHEHHUS,

- MCTPOJIOTHYECKUMH MCTOAAMU aHAJIN3a,

OCHOBaMH TCOpUH aHAJTUTHYCCKOM XUMUU,

HaBBIKAMM  XMMHMYECKOIO JKCIIEPUMEHTa, OCHOBHBIMM AHAJIUTHUYECKUMU  METOAAMHU
UCCIIEI0BAHNS XMMUYECKUX BEIIECTB U MATEPUAIIOB;

- HaBblKaMH pabOThl HA COBPEMEHHON Yy4yeOHO-Hay4yHOW ammaparype Mpu [POBEIECHUU
XUMHYECKOTO IKCIIEPUMEHTA;

- YMEHHEM NpPaBUJIBHOIO OOBSCHEHMS PEe3yJbTaTOB SKCIEPUMEHTA, €CIM Jaxe pPe3ysbTaT
OTPULIATEIILHBIN;

METOAAMHM OKa3aHWs IEepBOM IOMOIIM IPU HECYACTHBIX CIy4yasxX B XUMHUYECKOU

naboparopuu



5. ObbEM M BUJ] YYEBHOM PABOTbHI

CemecTpbl
N TpynoeMKocTh
Bupl yueOHOM paboTh (ackr) (Yka3aHue 4acoB 1O
cemMecTpam)
AyIuTOpHBIE 3aHATHUS (BCETO) 18 18
B ToMm uuce:
Jlexkuun 9 9
[IpakTrueckue 3aHATHS
JlaGopaTopHbIie paboThI 9 9
CamocrositenpHas paboTa (Bcero) 36 36
@DopMBI aTTECTALUN TIO TUCITUTLINHE
3a4yer 3auer
(3ayeT, 9K3aMEH)
Yac
3ET
OO61as TpyA0eMKOCTh TUCIUTUIMHBI BI 7212

72 2




6. COAEP’ KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BUJIOB YYEBHbIX

3AHATUHA
Tab6aununa 6.1.
CTpyKTypa U coJep:kaHHe TUCHUTLTHHBI
Ne Paznen Buabl yueOHo# padoThbl, BRJIKOYAS Dopmbl
1/ CAMOCTOSITEJILHYI0 PA00Ty CTYJA€HTOB | TeKYUIEero
n AMCIHILTHHEL U TPYA0EMKOCTh (B Yacax) KOHTPOJISA
ycneBaem
o Jlexuym Jlabopar. CPC ocTH (110
§ 3aHSATUA HeleIsM
s cemecTpa)
()
®opma
MPOMEKY
TOYHOI'0
KOHTPOJIfA
1. | Meronsl pasnenenns u | 4 4 4 14 Konrposs
KOHIIEHTPUPOBAHUSA Has
2. | DKCTpakUMOHHBIE MeToAbl | 4 4 4 16 pabora
Nel
3. | Copbunonnsie  meronsl | 4 4 4 14 Kontponb
KOHLETPUPOBAHHUS Has
4. | dnoranus 4 4 Z 16 pabora
Ne 2
S. | Xpomarorpadudeckuii 4 2 2 12 Tecr
METO/]I aHaJIN3a
Hroro: 18 18 72

Conepma}me AUCHUITIJIMHbI «COBpeMeHHBIe METOJAbI XUMHYECCKOI'0O aHAJIN3A»

Metoabl pa3jaesieHHusT M KOHIEHTPUPOBAaHUSl. 3HAUYCHHE METOIOB pa3leleHus U
KOHIIEHTpUpOBaHus, oOmactu mpuMmeHeHus. Krnaccudukamus wmetonoB. KonmuecTBeHHBIE
XapaKTePUCTUKU Pa3AeNeHUs] U KOHIIEHTPUPOBAHUS: KOXPDUIIUEHT paclpeesieH s, CTeNeHb
W3BJICUCHUS, KOA(DPUIIMEHT KOHIICHTpUpOBaHUsA, KodhdummeHnT pasaencHus. CoueraHue
KOHIICHTPHUPOBAHUS C METOJIaMU OTPEIeTICHUs: KOMOMHUPOBAHHBIE U THOPUIHBIC.

IKCTPAKIMOHHBbIE METOAbI. JTallbl Pa3BUTHS, COBPEMEHHOE COCTOsIHUE. OCHOBHBIE TTOHATHUS U
TEPMUHBI. Y CIIOBUS SKCTPAKIUU BellecTB. KonnuecTBeHHbIE XapaKTEPUCTUKU SKCTPAKIIUH.
Knaccudukanmst  skcTpakiimoHHBIX — cUCTeM. (CrmocoObl  OCYIIECTBIICHHS]  AKCTPAKIIHH.

ABTOMaTH3aIUs HKCTPAKIIMOHHBIX MPOIECCOB. DKCTPAKLIMS MHUKPOIJIEMEHTOB. ODKCTPaKIUA




OpraHu4ecKux coeinHeHUH. CBepXkpuTHUecKas (IougHAas SKCTPAKIMA: JOCTOMHCTBA H
OTpaHUYEHUS METOAA.

CopOunonnble MeTOAbl KOHUEHTPHPOBAHMS: METOJbl MCIIAPEHUS; OTIOHKA IOCHE
XMMUYECKUX IpEBpAIlleHUl; ra3oBas SKCTpPAaKUMA M aHaIU3 napoBoil ¢aspl. OcoOeHHOCTH
KOHIIEHTPUPOBAHUS OCAXKJICHUEM U COOCaxieHHeM. JlocToMHeTBa M HeocTaTku. TpeboBaHus K
KOJUIEKTOPY U IyTU €ro BblOOpa. Heopranuueckue u opranudeckue coocaautenu. IIpumepsl
HCIIOJIb30BAHUSI COOCAXKJEHUS JJIs KOHLIEHTPUPOBAHUS HEOPraHUYECKUX U OPraHUYECKUX
COCTUHEHUH.

®aoranus. TexHuka ocymectiaeHus. duaoranus nociae ocaxaAeHUSU MOHHAs (IIoTalMs.
®dakTopsl, BAUSIOMUE HA (IOTALMOHHOE KOHIICHPHPOBAHHUE.

CenexktuBHOEe  pacTBOopeHHe. PactBoputenu, oOecrnedyuBamomme  M30MPaTENTbHOCTh
pactBopeHus. [IpuMepsl HCIOIB30BaHUS CEJIEKTHMBHOTO PAcTBOpPEHUs B (a30BOM aHAIM3e
HEOPraHUYECKUX MATEpUAJIOB U JUIsl KOHLIEHTPUPOBAHUS MUKPOIJIEMEHTOB IIPU aHAJIU3E 1I0YB U
pactenuii. I[lpoOupnas muiaBka. CylecTBO MeTOJa W €ro 3HAu€HUE IPHU OIpeleICHUU
ONmaropofHBIX  MeTauioB. [IpuMepsl  HMCHONIB30BaHHMS  METOJIOB  JUISL  BBIACICHHS |
KOHIIEHTPUPOBAHUS MHUKPORJIEMEHTOB M OPraHMYECKHX COEAMHEHUI U3 pa3IMuHbIX OOBEKTOB!
00BEKTHI OKPYKAIOLIEH cpelbl (pa3iuyHble TUIIBI BOJ, MOYBbI, BO3YX), MUIIEBBIX IPOAYKTOB,
OMOJIOTHYECKUX U APYTHX OOHEKTOB.

Xpomarorpaguyeckuii MeTo] aHAIU3A

CymHocTts xpomarorpaduueckoro merona. Mcropus ero Bo3HHMKHOBeHUS. COBpeMEHHOE
COCTOSIHME MEeToJla U 00JacT MPUMEHEHUs, 3HAUCHHE U MECTO CPEIH APYTUX aHAIUTHYECKUX
MeTOJIOB. PexxuMm xpomMaTorpa@uueckux IpoLEecCOB: (POHTAIbHBIN, BBITECHUTENbHBIMH,
samoeHTHbIN. Kiaccupukanust xpomaTo-rpaduueckux METOAOB IO arperaTHOMYy COCTOSIHUIO
¢a3, MexaHHW3My B3aUMOJEHCTBHMs copOaT-COpOEHT, NPUMEHSIEMOM TEeXHUKE, CHocoly
OTHOCHUTEJIBHOTO NepeMeleHus (as.

Teopernueckue OCHOBBI xpomartorpapuu OcHoBHbIE XapaKTePUCTUKU
xpomarorpaduueckoro mnporecca. Koadduiment pacnpenenenus. YaepkuBaeMbiii 00beM U
Bpems ynepxkuanus. Koadduuuent emxoctu. Koapduument yaepxxupanus, ero Gusndeckuit
cMbIcil. CeNeKTUBHOCTh M 3()(hEeKTUBHOCTh XpOMATOTrpapruecKoro pa3aeseHusl.
Koaddunuent paznenenus. Paspemienue.

Teopust paBHOBecHOU xpomaTorpaduu. CBsi3b CKOPOCTH NEpEMEIEHUs BEUIeCTBa B/I0JIb
CIIOSI HENOJBM)KHOM (a3pl ¢ KOI((UIMEHTOM pachpefeseHuss W HM30TepMOi copOuuu.
3aBUCUMOCTB (OPMBI XpOMATOTpaPUUECKOro MUK OT BUIa H30TEPMbI COPOIIHH.

Pa3mbiBanne xpomarorpaduueckoil 30HbI U ero ¢uznueckue npuurHel. HepaBHOBecHas

XpOMaTOFpa(i)I/IH. OCHOBEI KOHICIIIHUU TCOPETUYCCKUX TapCIIOK, CBA3b C IMPOTHBOTOYHBIM



pacmnpeneneHreM. Ynciio TeopeTudecKux Tapesiok u dpdexruBHOCTh KOIOHKH. [Tonsatue BOTT.

HenocraTky KOHIENIMY TEOPETUUECKUX TaPEIIOK.

Kunernueckue teopun xpomartorpaduu. DakTopbl, BIHMSIOIIME HAa pPa3MbIBAHUE 30H
(BuxpeBass auddy3us, MonekyiuspHas auddy3us, CONMPOTUBICHHWE MAacCONepenadyu B
MOABMKHOW M HEMOJBIKHOK (hazax). 3aBucumocth BOTT or ckopoctn moToka. YpaBHEHHE
Ban-/leemrepa. [TpuHuunuanbHas cxema  xpomarorpada. Br16op [apamMeTpoB
xpomarorpadudeckoro ompeneneHus. Mnentudukanus BemectB. KonndecTBeHHBINH aHAIH3.
W3mepenue miomanei M BBICOT IUKOB. MeTOAbl BHYTPEHHEIO W BHEIIHETO CTaHAAPTOB.
HcTouHrKH OIIMOO0K, BOCIPOU3BOIUMOCTh U3MEPEHUH.

I'azoBas xpomaTtorpadgus

IIpunuun wMerona. Teopermueckue ocHOBBI Merona. OnpenensiemMble BEIIECTBA.
OCHOBHbIE aHATUTHYECKHE XapaKTepUCTHKHU. [‘a30-agcopOLMOHHAs M ra30-)KMJIKOCTHAs
xpomarorpadus.

Anmapatypa Ui ra3oBoil  xpomarorpadgum. Xpomartorpapuueckue  KOJIOHKH,
TepMOCTaThl, JeTeKTopbl. Kiaccudukanus IEeTeKTOpPOB U HMX BaKHEUIINE XapaKTEPUCTHKHU
(IMHEMHOCTh, YYBCTBUTEJIBHOCTb, OTHOIIEHHWE CHUTHAJ/IIYM, IIpelen  OOHapyKeHus).
IIporpaMMupoBaHue TeEMIEPATYPHI.

l'a3pl-HOCHTENHM, AACOPOCHTHI ¥  HEMOIBWXHBIE (a3pl, TpeOOBaHUS K HUM.
MomudunupoBanue Hocuteneil. PeakimonHas ra3oBas xpomarorpadus. BeicokosddextuBHas
KanuwuisipHas xpomatorpadus. [Tpumepsl npumeHeHus.

KayecTBeHHbIH razo-xpomarorpaduueckuil ananus. MneHTuukaims BeecTs Ha OCHOBE
BEJIMYUHBI yaepxuBaHusa. Meron tecrepoB. Mupaekcel ynepxusanus Kosaua. Mcrounukn
MOTPEIIHOCTEN MPH UX OlpesereHr. MeToInKa KOIMYeCTBEHHOW ra30Boi Xpomarorpaduu.

Xpomaro-macc-criekrpomeTpusi. O61acTi MPUMEHEHHS.

KuakocrHasi xpomarorpagus

[Mpuamun  merona. OmpenenseMble  BellecTBa. AHaIUTUYECKHUEXAPAKTEPUCTUKH
COBpEMEHHOM BbICOKO-3(pexTuBHOM Xpomarorpapuu (BOXKX). Annaparypa i KUIKOCTHON
xpomarorpaduu. XKunkoctHele xpomarorpadsl (KoJOHOUHBIE, KanuisipHele). Hacocsl. BBoibl
po6. Kononku. Jlerexrops! 1 ux Boi6op. Iloaroroska npoosi.

AncopOounoHHast xpomarorpadgmus.

OcHoOBHbBIE TIPEJICTABICHUS O MEXaHU3Me JKUJKOCTHOM aJIcOpOIIMOHHOM Xpomarorpaduu
(OKAX): ponp XMMUHU TOBEPXHOCTH aJICOPOEHTa M MPHUPOIBI KHUIKOM TMOABMKHOU (ha3bl.
Cunukarenb, €ro CTpyKTypa M XUMHsS TOBEpPXHOCTH. MoIu(HUIMPOBaHHBIE CHIIMKAresu,
MPUHLMIIBI UX TMOJy4eHHs: U cBoicTBa. Okcuj amoMuHus U apyrue copOeHtsl B KAX.

TpeboBanust k HuUM. [logBmwkHas ¢daza (dMr0eHT) W TpeOOBaHUS K HEW. DIoupyromias cuia



MOJBMKHOM (a3bl, IIOOTPONHBIE psAAbl. BiMsHue mnpUpOABI W cocTaBa »HJIIOEHTa Ha
cesleKTUBHOCTD pazneneHus B JKAX. M3okparnueckoe U rpagueHTHOE daroupoBanue. BinsHue
TEMIIEPATypbl HA AIIOUPOBAHUE.

Hopmanbro-(azoBass JXAX Ha cunukarene. Mogenu  yaep)KUBaHUS W THIIBI

B3aUMOJICHCTBUS copbara C IMOBEPXHOCTbIO copOeHTa. Ponb Boabl. OOnacTy NpUMEHEHUs
HOpMalibHO-(a3oBoi JKAX.
OOpaxenHo-pazoBasxpomarorpagusi Ha MOAUPHU-IIMPOBAHHBIX COpOEHTaX. MexaHU3MBI
yaepxxuBanus. ConbBooOHass Teopus ylepKUBaHUA. BiusHHEe CTPyKTypbl copOaToB Ha
ylIepKuBaHUE (AMIIOJIBHBIH MOMEHT, MOJSAPU3YEMOCTb, OOBEMBI MOJEKYN, IUIOILAAb
ruipooOHON TOBEPXHOCTH). BnusHUE COOTHOLICHHS NOJSAPHBIX M HEMOJNAPHBIX TPYII,
BHYTPUMOJIEKYJISIPHBIX CBSI3€ll M pacHpeleeHHs] 3JIEKTPOHHOM IJIOTHOCTH B MOJIEKYJax
copOaTa Ha ux yzaepxusanue. [Ipumenenue odpauenHo-(pazosoit BOXX.

Honoodmennas xpomarorpagus. CymHocTs Merojna. OCHOBHBIE NPEACTaBICHUS O
MeXaHu3Me HWOHHOro oOmeHa. IMoHooOMeHHOe paBHOBecwe. KoHcTanta paBHOBecHS,
CENIEKTUBHOCTB, (akTOp pasneneHus. Psuel cenekTmBHOCTH. KHHETHKa HOHHOTO OOMeEHa.
HoHHbIi 00MEH B HEBOJIHBIX U CMELIAHHbIX Cpeax.

Heopranuueckue U OpraHMdyeckue  HMOHOOOMEHHUKHM, HX  KJacCH(UKalUs.
Kommiekcoobpaszyrome copOeHTbl. DOU3MKO- XUMHUYECKHE CBOMCTBA HOHOOOMEHHUKOB
(oOmeHHast €MKOCTb, HaOyxaHue, TEpMUYECKass W peakLUHUOHHas ycToMuMBOCTh). CHUHTE3
HMOHOOOMEHHUKOB.

Hounelii oOMeH B kojioHKax. [Ipumenenue B ananuze. OmnpeneneHue oOIel cojeBoi
KOHILEHTpPAllUK, KOHIIEHTPUPOBAHUE MHKpOIpUMeced U3  pa30aBICHHBIX  PacTBOPOB.
Pa3nenenue 31eMeHTOB ¢ OJIM3KMMHM XMMHUYECKMMH CBOMCTBAMHU M aMUHOKHUCIIOT.

Honnass xpomartorpagmsa. OcHoBbl unoHHoil xpomarorpapuu (MX). CopOeHTsl,
TpeboBaHuss K HUM. CuHTe3 copOeHTOB. BriGop copOeHTOB, pa3mep YacTHL, MaTpHIa,
(GyHKIIMOHAJIbHBIE Tpynnbl. Bpems yzaepKuBaHUS HMOHA, €ro CBs3b C KO3PPHUIMEHTOM
CEJIEKTUBHOCTH, 0OMEHHOM €MKOCTbhI0, 00beMOM copOeHTa. DitoeHThl. COCTaB U AIIOUPYIOLIAs
crocoOHoCTh. BimsHue pH M KOHLIEHTpaluu >JII0€HTa Ha yJIepXKHBaHHWE MOHOB. AmmnapaTypa
s UX, cmocoObl  JeTeKTHpoBaHUS. JIBYXKOJIOHOYHas ©  OJHOKOJOHOYHAs HMOHHas
xpoMarorpadus. YcaoBusi onpeaesieHuss aHHOHOB M KaTHOHOB. [Ipumeps! npumenenus UX B
aHaJln3e cMeceil HeOpraHWYeCKUX U OPraHMYeCKUX aHHOHOB U KATHOHOB.

Hon-napuas xpomarorpapus. CymHocts MeTona. HopmanbsHo-¢a3oBas 1 oOpaiieHHo-
¢dazoBast umoH-mapHas xpomarorpadus. IIpuMeHeHue B aHanM3e OpPraHUYECKUX H

HCOPTraHNYCCKUX CO@}II/IHGHI/Iﬁ.



IKCKI3HOHHAsE Xpomatorpadusi.,, CymHocTe MeTona. OCOOEHHOCTH MeEXaHHW3Ma
yaepKuBaHus MoJieKy1. OOIacTi MpUMeHEHHs.

Jlurangodmennasi xpomarorpapus. Cymuocts Meroga. CopOeHTHI M OABHKHBIE (ha3bl
JUISl pa3/iesIeHHsl aMMHOB U aMUHOKHCIIOT.

AKuakocTh-KuaKocTHas (pacnpenenurebHas) xpomatorpagus. OCHOBBI METOJA.
Koadduuuent pacnpenenenusi, pakropbl, BAUSIONIME HA €T0 BeanunHy. HocuTenu, moiBuxHbIe
¢a3pl, TpeboBanuss k HUM. IlogBuxkuble ¢asbl. [IpoTuBoTOYHAs Xpomatorpadus. IIpumeps
MIPUMEHEHHUS.

ToHkocaoiiHass 1 OyMa:kHasi xpomartorpadus.TeopeTuyeckre OCHOBBI METOJI0B. Bennunna
Kr, ee cBa3bp ¢ koddduuuentom pacnpenenenusi. MeToabl ONpeneNeHHUs] 3TOW BEIWYHHBI.
@akTopel Ha Hee BiusomMe. bymara ans xpomartorpaduu, MOMIOXKKH, COPOEHTH JUis
tonkocnoitHoi xpomartorpaduu (TCX). PactBopuTenu pans OyMaKHOM U TOHKOCIONHOU
xpomarorpadumu.

TexHuKa MoiydyeHus XpoMaTOorpaMM: BOCXOJAIIAsl, HUCXOIAIIas, OAHOMEPHAs, JByMEpHasl
U Kpyromas. Onekrpodopernueckas OymaxkHas xpomartorpadus. MeToabsl KaueCTBEHHOIO U
KOJIMYecTBEHHOTo aHanu3a. BeicokoaddextuBnas TCX. ObnacTu npuMeHEHUs.
CBepxkpurudeckass ¢uionaHas xpomarorpagpuss CymHocts MeTona. CBEpXKpUTHUYECKHE
¢uron B, OCHOBHBIE WX CBOMCTBA (IIOTHOCTH, BSI3KOCTh, KOdpduuueHT nuddys3un). Koronku,
obmactu mpumenenusi. CpaBHenrne MeToz0B BOXKX, ra30Boil u CBEpXKPUTUYECKOH (IIIOUTHON
xpomarorpadumu.

7. PECYPCHOE OBECIIEYEHHE.

Kadenpa Xumuu pacnosaraer KaJpoBBIMH peCypcaMiy, rapaHTUPYIOLUIUMHU KayecTBO

MOJrOTOBKM acClUpaHTa IO cHeuuanbHocTu [.4.2. Ananumuueckas Xumus B COOTBETCTBUU C

OI'T.

8. OBPA3OBATEJIBHBIE TEXHOJIOT A

[Ipy u3ydyeHUM TEOPETUUYECKOTO Kypca Ha JEKUMSIX MPEeIyCMATPUBAETCS 3aJ0KEHUE
MaTtepuaia B BUje npe3eHTanuu. OTAeNbHbIe JEKIIUN U3JIaraloTcs M0 TPOOJIEeMHOM TEXHOJIOTHH.

Ha nexumsix ucmonp3yroTcsl B KaueCTBE JIEMOHCTpalMOHHOro matepuana Ilepuoanueckas
cucrema snemeHToB J[. . MeneneeBa u psa Apyrux CpaBOYHBIX TAOJIHII.

Hekotopsle  pa3aenbl  TEOPETHMUECKOTO  Kypca  H3y4daloTcsl € MCHOJIb30BAaHUEM
orepeKarolleld CaMOCTOATEIbHOM pabOThl: MarMCTPaHThl MOJIyYaroT 33JaHKs HA 03HAKOMJIEHHE
C HOBBIM MaTE€pUaJIOM /IO €r0 U3JIOKEHUS Ha JICKIHUAX.

Jns OGomee OCHOBATEeNbHON OLEHKH YCBOSEMOCTH TEOPETHYECKOro  Marepuana
MarucTpaHTaMm TMpeAJiaraloTcs TEeCThl, a TakKK€ TPAJULIUOHHBIE NUCHBMEHHBIE M YCTHBIE
KOHTPOJIbHbIE MEPONPUATHUS (KOJTIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

8. MEPEYHEHb YYEBHO-METOJNYECKOI'O OBECIIEYEHUSA J1JIsA
CAMOCTOSTEJBbHOM PABOTHI OB YUAIOHINXCS MO JUCHUIIIIIMHE



8.1. IlepeyeHb-y4eOHO-METOAMUYECKOTO OOecrevyeHHusl JJsi CaMOCTOATEJbHOW PadoThI
00y4YaIIHUXCS M0 TUCHHUILINHE:

1. OcHoBbl ananuTH4YecKOr xumuu. B 2-x xH. /Tlox pen. }O.A. 3omoToBa. M.: Beicml. mik.,
2005.

2. BacunbeB B.I1. Ananutrnueckast xumusi, B 2-X KH., M.: JIpoda, 2002.

3. OcHoBbI aHanuTHYeCKON XuMuU. [IpakTHdyeckoe pyKoBOACTBO. YueOHOe mocoOue ams
BY30B. Ion pen. IO0.A. 3o0510TOBA. M.: Bric. IIIK., 2001. 463 C.

4 IlpakTukym 1o (pu3HKO-XUMU4ecKkuM Metonam ananusa./Ilox pen. Ilerpyxuna O.M. M.:
Xumns,1989

5.®usuko-xuMuYecKue MeTosl aHamza. / [lox pen. Aneckosckoro A.W., JI.: Xumus, 1988

8.2. Yka3zanusi 1jis 00y4alUIUXCH M0 OCBOCHUI TUCIHUTLINHBI

Taoauna 8.1.
Conep:kanue caMOCTOSATEILHON padoThl 00yYAKO M XCS
NoNo Temvi/6onpocul, 8biHOCUMbBIE HA CAMOCMOSAMENbHOE [Kon-60 Dopmul
n/n uzyuenue wacos paboma.
1. Meromst pasnenenns u xonnenTpupoBaHms 14 cobeceroBaHne
DKCTPAKIIMOHHBIC METO/IbI 16 cobecenoBaHne
~ |CopOuuoHHbBIE METOIbI KOHIICTPUPOBAHUS 14 cobeceloBaHNE
4. |®norauus 16 cobece[oBaHNe
. Xpomarorpauueckuii MeToJ1 aHaIn3a 12 cobeceioBaHUe

9. YYEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIIAHBI

9.1.YuebGnas auTepaTypa

a) OCHOBHAA

1. OcHoBbl aHanuTHueckor xumuu. B 2-x kH. /Ilox pen. FO.A. 3onoroBa. M.: Beic. k.,
2005.

2. BacunweB B.I1. Ananutudeckas xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBBI aHanUTHYECKON XuUMUU. [IpakTHUeckoe PyKOBOJCTBO. YueOHOE mocoOue s
By30B. Ilom pen. FO.A. 3omoroBa. M.: Beicm. mk., 2001. 463 c.

4.IlpakTukyM 1o Qu3MKO-XxUMHUYeCKUM Metoaam aHanuza./Ilog pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xumMuueckue meto bl aHanmmsa. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988

6.YapeikoB A.K. Matematnueckass oOpaboTka pe3yiabTaTOB XMMHMYECKOro aHaiusa, JI.:
Xumus, 1984

7.Amenmun  B.I'. Xumunyeckue MeTonpl HWAEHTU(PHUKAIMA M MOJYKOJIMYECTBEHHOTO
sKcIpecc-onpezenenus Beuiects. Bnagumup. U3n-so Bal'y. 2001.

8. Amenmuu B.I'. Ananmutndeckas xumus. MeToauveckne yKazaHus K J1abopaTOpHBIM

paboram. Bragumup. U3n-so Bal'V. 1998.

0) JAOMOJHHMTEJIbLHAS

1.Kpemkor A.I1. OCHOBBI aHATUTUYECKON XUMUH, B 2-X ToMax, M.: Xumus, 1972
2.1lIBapuenbax I',@namka I'., Kommiekconomerpuueckoe TutpoBanue, M.: Xumus, 1984
3.bok P. MeToabl pa3iioxKeHus B aHATUTHYECKOWM XuMuK, M.: Xumus, 1984

4.JIypee 10.JO. Ananutnueckas XMMHUsI IPOMBIIIJIEHHBIX CTOYHBIX BoA. M.: Xumus, 1984




5.bynatoB M.U., Kanuakua W.II. Ilpaktuueckoe pyKOBOACTBO MO (HOTOMETPHUUECKUM
Meronam a"anm3a. JI.: Xumus, 1986.

9.2. UnTepHeT-pecypchI:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'b)

http://elibrary.ru/default.asp Poccuiickas HannonanpHas 6uOiInoTeKa

http://primo.nlr.ru  http://nbmgu.ru Dnextponnas Oubnuoreka Poccuiickoit
roCy/IapCTBEHHOW OMOTUOTEKH

9.3. IIporpammHoOe obecnevyenune

YHuBepcutrer o0ecnedeH HEOOXOJUMBbIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOIHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECIICUCHHS], B TOM YMCJIE OT€YECTBEHHOTO MPOU3BOJICTBA.

Kaxxaplii oOyyaromuiicss B TeueHUE BCEro mepruoaa o0ydeHus: odecreueH UHIUBUIYaTbHBIM
HEOTPAHMYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HH(DOPMAIMOHHO-00pa30BaTeIbHON  Ccpejie
VHHUBEpCUTETa M3 JI000H TOYKM, B KOTOPOM HUMeEETCs JOCTyn K HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» Kak Ha TEpPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

Ilepeuenb HH(POPMANIMOHHBIX TEXHOJIOT Wi, BKJIIOYas NepeYeHb MPOrpaMMHOI0
o0ecrnieyeHusi 1 NH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. JluneH3uoHHOE MporpaMMHOE o0ecrieueHue, ucrnoibzyemoe B Uarl'y:

1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. Microsoft Office 2007, 2010, 2016

1.4. TIporpammuslii kommuiekc MMUC “Jlexanat”

1.5. ITporpammusiii kommiekc MMUC “Busyanenas Ctyaus TectupoBanus’

1.6. ITporpammusiii kommieke MMUC "TIJTAHBI"

1.7. IIporpammusiii kommieke MMUC "QJIEKTPOHHBIE BEJJIOMOCTHN"

1.8. IIporpammusbiii  kommuieke MMUC  BEB-IIPUJIOXKEHUE  "TIPUEMHASA

KOMUCCUS-OHJIAVH"

1.9. ITporpammusiii kommiekc MMUC "TIPUEMHA A1 KOMUCCUA"

1.10. TIporpammuErii kommieke MMUC "BEJIOMOCTH OHJIAH"

1.11. TIporpammuslii kommmieke MMUC «PTIJT OHJIAMH»

1.12. YuuBepcanbHblii ctatuctuyeckuit maker STADIA

1.13. 1C 3apnnara u Kaapst

1.14. 1C KamuH: pacueT 3apaOOTHOH IIaThl

1.15. AntusupycHoe 1O Kaspersky endpoint security

1.16. CnpaBouHo-tipaBoBasi cuctema “I'apant”

1.17. 1C byxranrepus
2. C 2004 rona pyakumonupyer INTERNET-nieHTp CBOOOTHOTO HOCTYIA TP YUTATIHHOM 3aJ1e

OMOIHOTEKH.

KommbproTepaple Kiacchl YHHBEPCHTETa OCHAIIEHBI CHCTEeMaMHu mporpammupoBanus (MS
Visual Basik, Visual Basik for Application), npuknaaasivu nakeramu (MS Office, Word, Excel,
Power Point, Outlook Express), nepeBomunkamu (Promt). Takxke KOMIBIOTEPHBIE KIIACCHI
VYHuBepcurera ocHalleHbl anantuBHON cpenoit TectupoBaHus (ACT), Ha OCHOBE KOTOpoOM


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

pa3paboTaHbl TeCTHl JJs CTYACHTOB
CHEIHAIHOTO OJIOKOB TUCIUIUINH y4EOHBIX MJIAHOB.

0 JAMCUUIUIMHAM  0OUIenpo(ecCHOHAIBHOTO U

Hap;my C TpaAULIMOHHBIMU HU3AAHUAMU CTYACHTBI U COTPYAHHUKHU HMCIKOT BO3MOKHOCTDH
MMOJIb30BATHCS SJICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA Oazamu JaHHBIX

Ha3Banue pecypca

Ccbuika/noctyn

OnekTpoHHas OubnMoreka oHiaiiH «EquHOE OKHO K
00pa3oBaTEILHBIM PeCypcam»

http://window.edu.ru

«O6pasoBarenbHblil pecypc Poccun»

http://school-
collection.edu.ru

denepanbHbIil 00pa30BaTEIBHBIN MTOPTAT: YUPESKICHHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, TNA

http://www.edu.ru

LEHTP MH(POPMAIMOHHO-
obpazoBarenbHbIX pecypcoB (DLINOP)

denepanbHbI

http://fcior.edu.ru

Pycckas BuptyanbHas 6ubanorexa

http://rvb.ru

Hayunas anekrponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.as

P
DnexTpoHHO-0nbnnoreyHas cucrema [PRbooks http://www.iprbookshop.ru
DnekTpoHHO-0nbImoTeuHas cucrema Marl'y https://lib.inggu.ru/
WudopmannoHHo-mnpaBoBas cucrema «I apant CereBast BepcHs, JOCTyIITHA
CO BCEX KOMIIBIOTEPOB B

KopriopatuBHo# cetu Uurl'yY

ObC  "Koncynaprant  cTydeHrta".  DiIeKTpOHHAs http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

WznarensctBo  «JlaHby. DIEKTPOHHO-OMOIMOTCUHAS http://e.lanbook.com
crcTemMa

ExenenenbHuk Hayku u oOpazoBanus lOra Poccum
«AxkaneMus»

http://old.rsue.ru/Academy/
Archives/Index.htm

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKYMEHTOB B cepe
oOpa3zoBanus «MHpopMuo»

http://www.informio.ru

OnexkTpoHHO-01OIMoTeyHast cucreMa «tHOpait»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

HepequL HCO6XO,Z[I/IMLIX TCXHUYCCKHUX CPCIACTB O6y‘leHI/I$[, HCIIOJIb3YCMBIX B y‘{e6HOM

mnmpouccce ajd OCBOCHUA JUCHUIIIIMHBL ((COBpCMeHHI)IC METOJAbI XUMHUYCCKOI'O aHaJIn3an:

1. Becbl aHanuTHYECKHE, TEXHUUECKUE.

2. Crnekrpodoromerp CD-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.
4. Nonomepsr 130, DxcniepT, AKBHIIOH.

5. AToMHO-abcopOumonHbIi criekTpomeTp «KBant Z-OTA» ¢ nporpaMMHBIM oOecriedeHneM

1 HabOpOM JIaMII.
6. TazoBbiii xpomarorpad «Kpucramm c
SJICKTPOHHOMY 3aXBaTy U KallWJJIAPHBIMU KOJIOHKaMH.

ACTCKTOpaMH 11O

TCIJIOIIPOBOJHOCTH,


http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/
http://polpred.com/news
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

7. O6opynoBaHue A1 TOHKOCTIOWHON XpoMaTorpadu.

8. UK-cniekTpomeTp.

9. MepHas mocyaa, CTYNKH Ui MPOOOIMOJATOTOBKM M3 araTa W SIIMbI, YalllKW, TUTIH W3
IUTATHHBI, KBapIla, CTEKIOYTIepoa.

10.IlenTpudyra.
11. KommnbloTepHOE ¥ MYJIBTHMEIUIHOE 000PYAOBaHHE.

12. Bujco- u ayIMoBU3YyalIbHBIC CPEJICTBA OOYUCHHUS H JIp.

11. METOAUYECKHUE YKA3AHUSA JI51 OBYYAIOIIUXCHA
ITO OCBOEHUIO JTUCHUITJIMHBI

Teopernueckuii marepuasl AUCUUIIMHBI «COBPEMEHHBIE METO/Ibl XMMHUYECKOIO aHaJIn3a
M3y4aeTcsi B Te€YEHHE 3-TO CeMecTpa B COOTBETCTBHM C y4e€OHBIM IiaHOM. CaMocToATeIbHas
BHEAyMTOpHAsT paboTa MarucTpoB  oOecredyeHa dIICKTPOHHBIMH Y4eOHO-METOAHYECKUMU
pecypcamu (cucrema Moodle), BO3MOXXHOCTBIO OOIIEHHMS MarucTpaHTa ¢ IMpernojaBaTesieM
IIOCPEICTBOM IEKTPOHHOM ITOYTHI, AOCTYIIOM B Internet.

OCHOBY TEOpeTUYECKOW MOATOTOBKH MO TUCIHILUIMHE COCTaBISIOT JIEKIUU, KOTOPBIE
IPEJICTABIISIIOTCS CUCTEMaTUYECKM B COYETAaHMM C CEMHMHAPCKUMU U J1aOOpaTOpHBIMU
3aHATUAMUA. OCHOBHBIE YUEHUS U BIAJCHUS OTpabaThIBAIOTCA M 3aKPEILUISIOTCS Ha CEMHUHAPCKUX
U 7a00paTOpHBIX 3aHATUAX. AYAUTOpDHBIC 3aHATUS (JIEKIHMH, CEMHHApBHl U J1abOpaTOpHBIE
3aHATHUA) OOBEIWHEHBI C CAMOCTOATEIbHOW BHEAyIUTOPHOH paboTO MarucTpoB Haj
PEKOMEHAYEMON JINTEPATypoil, a Takke 3aJaHUsIMH, KOTOpbI€ BBLAAET NpENojaBaTesib U IpU
MOJIFOTOBKE K Ta00OPAaTOPHBIM 3aHATHSIM.

[Ipy w3yyeHuM IUCUMIUIMHBI MAarucTpPaHTaMU MOTYT MCIIOJb30BAaThCs CIIEAYIOIINE
nH(}OPMaLMOHHBIE TEXHOJIOTUN U HHHOBALIMOHHBIE METObI:

- DIIEKTPOHHBIA BapUAHT Y4eOHO-METOAMYECKOTO KOMIUIEKCa (C HCIOIb30BaHUEM
cucteMbl Moodle);

- pecypchl MIEKTPOHHON OMOJIMOTEYHOM CUCTEMBI;

- pecypcsl HTEpHET;

- MyJIbTHMEIUHHAS TEXHUKA.

[IpenonaBarenp, YNTAOUUMN AUCHUILUIMHY, BEAET YUYET MMOCEHIAEMOCTH U OCYILECTBISET
KOHTPOJIb 3a BBIIOJIHEHUEM CaMOCTOSITENIbHOM paboThl. Tekymuil KOHTPOJIb 3aKIIOYaeTcs B
MOHHUTOPHHTE BBITIOJIHEHUs y4eOHON MporpamMmbl JUCHHUILTUHBI HA AyJUTOPHBIX 3aHATHIX U
OLICHKE pabOThl Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHATHUSX.



IIpuiaoxenue

OLHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIA YCHHEBAEMOCTH
N IMTPOMEKYTOYHOU ATTECTALIMHN

Ipumepnoie 3a0anus KOHMPOILHOU Padombl

BAPUAHT 1
Bonpocsbi:

1. Omnpenenure MNOHATUA: «AHAIUTUYECKAs XUMHUS», «XMMHUECKUH aHAIU3», «METOJ]
aHaJIN3a», «METOAMKA aHAJIN3a», «KaUeCTBEHHBIH aHAIN3», «KOJUYECTBEHHBIN aHAIN3).

2. Krnaccupumupyiite TOrpEmIHOCTH XMMHYECKOTO aHalu3a B 3aBHCHMOCTH OT cIiocoba
BBIUUCIICHUS U OT IPUYMH UX BbI3bIBAIOLIMX.

3. JaiiTe ompeaereHHE CIEAYIOIIUX CHOCOOOB BBIPAKEHUS KOHIEHTPAIMA PACTBOPOB:
MOJISIpHAsl KOHLIEHTPALHs; MaccoBasi, 00beMHasi U MOJIbHAsI JJOJIH.

4. 3anummre GOPMYIIBI I BEIYHACICHUS BOJOPOIHOTO M THAPOKCHIBHOTO NoKa3arenen. Kak
U3MEHSIOTCSl MX BEJIMYMHBI B BOJHBIX pacTBOpax KHUCIOT M ocHoBaHuil. [IpuBenute
(bopMyiTy, OTpaXKaOIIyI0 B3aMMOCBSI3b TIOKa3aTeNeH.

5. [IlpuBenure ormpeneneHue TUTPUMETPUUECKOro aHanuza. Kakoll mnpouecc HasbIBaeTcs
TuTpoBaHueM. Knaccupuuupyiite MeTo1bl TATPUMETPUUYECKOTO aHAIN3a B 3aBUCUMOCTH OT
BUJIA XUMUYECKHX PEaKLUil, IPOTEKarOIUX B IPOLECCe TUTPOBAHMUSL.

6. IlpuBeaurte mpuMepsl MEPHOM MOCybL. JlJIs KakuX Iesieil OHa MpeIHa3HauYeHa.

7. Ilepeuncnure OCHOBHBIE CTaIUU IPABUMETPUYECKOIO aHAJIN3A.
3agauu:

8. Okpyraute pe3ynpTaT u3MepeHus: ontudeckoid miotHoctu 0,345846, ecnu MOrpenIHOCTh
M3MEPEHHS Ha JaHHOM ydacTke mkaibl cocrapisier 0,005 equnun? Kakast u3 ocTaBIeHHBIX
udp sABISAETCA HEOCTOBEPHON WIIM TaKOBas B 3aIIMCH Pe3ysbTaTa He MPUBOIUTCS?

9. IlpoBenuTe pacyeT U MPAaBUILHO OKPYTIIUTE PE3YIIbTaT:

42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

10. Kakas W3 mpuUBENEHHBIX peakuuil siBisercs mportoiautndeckoid n mouemy CH3COOH +
NH;OH <=> CH3COONH, + H,0 umu AgNO3 + NaCl <=> AgCl + NaNOs. Ykaxute 1is
BBIOpDAaHHOW pEaKIMM COMPSKEHHbIE KHCIOTHO-OCHOBHBIE Mapbl. 3alUIINTE ypaBHEHUE
KOHCTaHTBI PABHOBECHS.

11. Kakwue u3 nmpuBeACHHBIX CMECEH MPOSIBIISIIOT KHUCIOTHO-OCHOBHOE Oy(epHoe neicTBue:

a) yKCyCHasl KMCJIOTa-aleTaT HaTpus;
0) XJIOPOBOIOPOIHAS KMCIIOTA — HATPHUS THAPOOKHUCH;
B) pacTBOp aMMHaKa - XJIOpHJl aMMOHHS;
I') CepHas KUCI0Ta-Cylb(aT aMMOHHSL.
12. B 150,0 mn pacrBopa coxepxurca 15,0 r xnopupa Hatpus. Paccuuraiite TUTp
pacTBopa.
13. Paccumnraiite pH 0,100 M pactBOpa ruipOOKUCH KaJlus.

BAPUAHT 2

1. Onpenenure MNOHATUSA: «AHAUTUTHYECKAS XUMHUS», «XUMHYECKHI aHaU3», «METO]l
aHaJIn3a», «METOANKA aHATN3a», «KKAaUeCTBEHHBIN aHAIIN3», «KOJIMYECTBEHHBIN aHATIU3Y.

2. Knaccuduuupyiite morpenrHocTd XMMUYECKOro aHalli3a B 3aBUCHUMOCTH OT cIocoda
BBIYMCIICHHS ¥ OT IPUYMH UX BBI3BIBAIOIIMX.

3. JlaiiTe ompeneneHue CIEAYIOUMX CHOCOOOB BBIPAXKEHMSI KOHIEHTPALlMUd PacTBOPOB:
MOJISIpHAsi KOHLIEHTPALHsl; MacCoBasi, 00beMHast U MOJIbHAsI JTOJIH.

4. 3anummuTe GOpMYIIBI 711 BRIYUCIECHUS BOJAOPOJIHOTO W THIPOKCUIIBHOTO IMOKa3aTesei.
Kak M3MEHSI0TCS MX BEJIMYMHBI B BOJHBIX pAacTBOpax KHUCIOT M ocHoBaHuil. IIpuBenure



bopMyIty, OTpaXaIOIIyI0 B3aMMOCBS3b TIOKa3aTeNeH.

4. IlpuBenurte omnpeneseHUe TUTPUMETPUUYECKOro aHanu3a. Kakoil mporecc Ha3bIBaeTCs
tuTpoBanueM. Knaccuduiupyiite MeToIpl TUTPUMETPHUYECKOTO aHajIH3a B 3aBUCHUMOCTH OT
BUJIa XUMUYECKUX PEaKIUil, MPOTEKAIOIINUX B MPOIECCe TUTPOBAHUSI.

5. [IpuBenute npuMepsl MEpHOM NOoCyAbl. [[i1st KakuXx 1iesel oHa IpeJHa3HavYeHa.

6. [IpuBeauTte onpeaenenre rpaBUMeTpHUUecKoro ananusa. [lepednciante OCHOBHbBIE CTaIUU
IrPaBUMETPUYECKOIO aHAIN3A.

7. 3anummuTe MaTeMaTHYeCKUE BbIpaKeHUs 3aKkoHOB byrapa-JlamGepra-bepa w
aJIMTUBHOCTH ONTUYECKUX IUIOTHOCTEHN. B Kaknx MeTonax aHaun3a MPUMEHSIFOTCS 3TU 3aKOHBI.

8. IlpuBenuTe mpruMepsl AIEKTPOXUMUYECKUX METOJIOB aHAU3A.

3agaun:

9. OkpyriuTe pe3yabTar u3MepeHus ontTudeckou motHoctu 0,345846, ecnyu NorpeniHoCTb
M3MEpPEeHHs Ha JaHHOM ywacTke mkanbl coctaBiser 0,005 egunun? Kakas u3 ocTaBiIeHHBIX
nu@p SBISIETCA HEAOCTOBEPHOM UM TaKOBasl B 3alMCH PE3yJbTaTa HE IPUBOIUTCS?

10. IlpoBeaute pacueT U NPaBUIbHO OKPYIJIUTE PE3YNIbTAT:

42,50 +2,0045 - 12-2,00 + 35,00:5,0 — 0,0095

11. Kakas u3 npuBeneHHBIX peakuuil siBisieTcst npoTonutuieckoil u mouemy CH3COOH +
NH;OH <=> CH3COONH,; + H,O mimu AgNO3; + NaCl <=> AgCl + NaNOj;. Ykaxute asst
BbIOpAaHHOW PEaKIMU CONPSIKEHHbIE KHUCIOTHO-OCHOBHBIE Maphl. 3alMIIUTE YpaBHEHUE
KOHCTaHTBI PABHOBECHSI.

12. Kakwue U3 mpuBeICHHBIX CMeCel MPOSBISIOT KHCIOTHO-OCHOBHOE Oy(hepHOe AeiCTBHE:
a) YKCyCHasl KUCIIOTa-aleTaT HaTpus;
0) XJI0OPOBOIOPOIHAS KUCIIOTA — HATPHUS TUAPOOKHUCH;
B) pacTBOp aMMHAKa - XJIOPUJ aMMOHHUS;
I') CepHas KUCI0Ta-CyJb(aT aMMOHHUSL.

13. B 150,0 mn pactBopa comepxutcs 15,0 r xmopuaa Hatpus. Paccuurtaiite TUTp
pacTBopa.

14. Ckonbko rpaMmoB pacTBopeHHOro Bemectsa cogepxurcs B 1,00 1 0,100 M pactBopa
BaClz.

15. Onpenenure ¢GhakTop 3KBUBAJCHTHOCTH U BBIYUCIUTE MOJSIPHYIO MacCy SKBUBAJICHTA
¢dbochopHO KUCIIOTHI U IEpMaHTaHaTa Kalus:

a) HsPO, + 2KOH = K,HPO, + 2H,0; 6) MnO,4 + 8H' + 5¢ — Mn?* + 4H,0.

16. PaccuuTaiite pH 0,100 M pactBOpa ruipOOKHCH KaJlus.

17. Onpenenure, B MPSIMOM MU B OOpPaTHOM HAIpaBICHUU OYIET MPOTEKaTh XUMHUYECKas
peakims Fe®* + 21" <=> Fe?* + I,. (Eo (Fe*'/Fe®" ) =+ 0,771 B, E° (I,/2') = +0,535 B).

18. BoruuciauTe pacTBOPUMOCTD XJiopuza cepedpa B Boae mpu 25 °C. TIP(AgCl) = 1.78-10
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Bonpocwt k 3auemy
OO0uue BONPOCHI AHAJIMTHYECKOI XUMUM

1. [Ipenmer, 3a1auu 1 QYHKIMK aHATUTUYECKON XUMUU.

2. Ponp ¥ 3ajaud aHATUTHYECKOW XHMHUHM B CHUCTEME HKOJOTHYECKOM Oe30macHoCTH,
OXpaHbl TPy/la U MPU pa3pelIeHNHN Ype3BbIUaiHBIX CUTYaIHH.

3. IlonsiTHe METO/1a M METOAMKH aHanu3a. MeToabl aHAIUTUYECKOW XUMHH.

4. XuMmudecKknit anann3. MeToIpl XUMHYECKOTO aHaJIN3a.

5. Buapl XMMHUYECKOI0 aHAJIN3a: KAYECTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3.

6. AHATUTUYECKHI CUTHAJI.

7. Pesynbrar aHanusa.

8. IlorpemHocTy XxuMHuecKoro aHanusza. Kimaccudukaiusi norpeniHocTeil B 3aBUCUMOCTH
0T crioco0a UX BBIYUCICHUS U OT IPUYUH UX BBI3bIBAIOIIHX.



9.0011ee mpeacTaBIeHUE O CTATUCTUYECKOH 00paboTKe pe3yabTaToB aHanu3a U POPMBI €ro
IIPEICTaBICHHUS.

10. IlpaBuna OKpyrieHMsI pe3yJbTaTOB INPOMEKYTOUHBIX BBIYMCIEHUN M  pe3yibTara
aHanu3a. 3Havallye ¥ He3Havalue HuQpsbl.
11. [IpaBuna OKpyTieHHs IPH BHIMOJIHEHUH PA3IMYHBIX apU(PMETHUECKUX ACHCTBHUM.

Xumuueckue memoowt ananusa

1. IlonaTHE O KOAMUYECTBE BellecTBa. ENMHUIIBI M3MEPEHHUSI KOJIMUECTBA BEILIECTBA.

2. DkBHUBaJeHT, (PaKTOp SKBUBAJICHTHOCTH, MOJISIpHAs Macca »SKBHBAJCHTA. 3aKOH
SKBUBAJICHTOB.

3. OOuiee noHsATHE O pacTBOpax. PacTBOpUTENHs U PAaCTBOPEHHOE BELIECTBO.

4. CriocoObl BbIpaKe€HUS KOHIEHTPALlUU PacTBOPOB.

6. Ilonsatue o kucnorax U ocHoBaHusX. [IporonmTuyeckass Teopus KUCIOT U OCHOBAHWM
(Treopust bpencrena-Jloypn).

7. Cuna kuciot u ocHoBaHui. KoHCTaHTBI quccoMay KUCIOT U OCHOBAHUH.

8. Bomopoaublii 1 ruapokcuiibHbld nokazatenu. Pacyer pH u pOH BogHbIX pacTBOpOB
CWJIBHBIX U CTA0BIX KACIOT ¥ OCHOBAHHM.

9. KucnotHo-ocHoBHBIE Oy(epHble pacTBOPHI: COCTaB, MEXaHH3M JCHCTBHS, MPUMEPHI.
Pacuer pH OydepHubix pactBopoB. bydepnas emxocTs.

10. KucnoTHO-ocHOBHOE (NPOTONMTHYECKOE) TUTpoBaHue. llpuMeHneHue 3akoHa
HKBUBAJICHTOB B TATPUMETPUUYECKOM aHAJIU3E.

11. CrangapTHbIE pacTBOPBHI.

12. KuClI0THO-OCHOBHBIE HHAMKATOPHI: TPUMEPHI HHIUKATOPOB; BEIOOP MHIUKATOPOB.

13. KommuekcHble coequHeHus. KpuTepum OTHeceHUs COEIMHEHMH K  Kiaccy
KOMIUIEKCHBIX. [IprMepbl KOMIIJIEKCHBIX COSTUHEHUH.

14. XenatHble KOMILUIEKCHBIE COEAMHEHUSI.

15. [Ipumepsl MpUMEHEHUS] KOMIUIEKCHBIX COSAMHEHUHN B aHATUTHYECKON XUMUH.

16. Kommnekcomerpuueckoe TutTpoBanue. KomriekconomeTpusi.

17. Hauboutee pacripocTpaHeHHBIE KOMIUIEKCOHBI. TpuiioH b.

18. UnaukaTopsl B KOMILUIEKCOMETPUUECKOM TUTPOBAHUU.

19. OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU: ONpEeNIEHNe, IPUMEPHl OKUCIUTEINEH,
BOCCTAHOBUTENEH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

20. [IpuMeHeHne OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI B aHATUTHUYECKOM XUMUH.

21.  OKHCITUTENbHO-BOCCTAHOBUTEIFHOE  THTPOBAHHME:  METOABI,  KIAacCUPUKALIUA,
WHUKATOPBHI.

22. IlepMaHTaHATOMETPUSA U OUXPOMATOMETPHSI.

23. ManopactBopuMble coeuHeHUs. IoHHast 1 MoJIeKysipHasi paCTBOPUMOCTH BEILIECTB.

24. [IlpousBeneHue pacTBOPUMOCTH. MareMarnyeckass CBSI3b pPAaCTBOPUMOCTH U
IIPOU3BE/ICHUS] PACTBOPUMOCTH.

25. IlpumeHeHHMe MajOpaCTBOPUMBIX COEIMHEHMM B aHAaJIUTUYECKOM XUMHUHU IS
OoOHapyXeHHs U OIPEIEIICHUS BELIECTB.

26. I'paBUMETpUYECKHI aHaAIM3: ONPEEICHHUE METOAa, METOAbl TPAaBUMETPUUYECKOIO
aHajamn3a, IpUMephl MPUMEHEHHUS, TOCTOUHCTBA U HEJIOCTATKHU.

27. Obmas cxeMa IpoBeJeHHS TPAaBUMETPUUYECKOTO OMPEIETICHHUS METOIOM OCaXKICHUSI.

28. ®opma ocaxxkeHus. I'paBumerpudeckas popma. ['paBumerpuueckuii paxrop.

29. Paznuuus pu paboTe ¢ KPUCTALTUISCKUMHI U aMOP(HBIMHU OCaKaMHU.

30. TexHuKa NPOBEAECHUS TPABUMETPUUYECKOTO OINPEIEICHUS] METOJOM OCaXKICHHUS:
pacTBOpPEHHE, OCaXKACHHE, TMPOMBIBAHHE OCAIKOB, (HUILTPOBAHUE, BBICYIIMBAHUE W
MIPOKaTMBaHUE.

31. Becsl. B3BemmuBanue. [IpaBuna paboThl HA TEXHOXMMHYECKHUX M aHAJTUTHYECKUX BECaXx.

32. PacyeTsl B rpaBUMETPUYECKOM aHAIM3E.



anmpymeﬂmaﬂbnbte Memoobl XUMUUECKO20 AHAIU3A

1. Xumuyeckue, (QU3MKO-XMMUYECKHE M (DU3MYECKHE METOJbl aHalU3a: OMpPEIeNICHHS,
OCHOBHBIC TTOHSTHS, KITaCCUPUKAIHSL.

2. DnextpomMarHuTHOe wu3iMydeHHe. OCHOBHBIE XapaKTEPUCTUKHU 3SJICKTPOMATHUTHOTO
uznydenus. Cnekrtpel  BemecTB. Kiaccudukanms —crnektpoB. CrHekTpanbHas — JIMHUSL.
XapaKkTepUCTUKU CIEKTPAJIbHON JMHHUU: TOJ0KEHHE MAKCUMyMa, NMUKOBas M WHTETpajbHas
WHTCHCUBHOCTH, TTOJTYIIMPUHA, KOHTYP.

3. Ontudeckue (CIeKTpalbHbIE) METOIbl aHAIN3a: KIacCu(pUKaIus, 00IacTH TPUMEHEHNS,
JIOCTOWHCTBA U HEIOCTATKH.

4. 3axonsl byrepa-JlamGepra-bepa u aqIUTUBHOCTH ONTUYECKHUX TUIOTHOCTEH. MoOJsIpHBII
KOA(PHUITMEHT CBETOMOTIIOMIECHHUS.

5. Cnioco0sl orpeiesieHus KOHIICHTPAllUK BEIIECTB B pacTBOpax.

5. CnekTpodoToMeTphl U hoTOKOIOpUMETPhl. Ha3HaueHne OCHOBHBIX OJIOKOB IPUOOPOB.

6. DeKTpoxXMMHYECKHMEe MeTOoAbl aHanmm3a. Kiaccudukanus MeTromoB, 00JacTu
NPUMEHEHHS, IOCTOMHCTBA M HEJOCTATKH.

7. Obuiee npencTaBieHNe O TOTEHIIMOMETPHUECKOM METO]] aHaJIM3a: ONpeaesieHe, psMast
MOTEHIIMOMETPHS ¥ IOTEHIIMOMETPHUYECKOE THTPOBAHUE.

8. OO6muiee npeacTaBiaeHUe 00 aMIIEPOMETPUUECKOM METOJE aHallM3a: OCHOBHBIC MOHSTHS,
KjaccuuKanus, 00JacTu MPUMEHEHHUS, IOCTOMHCTBA U HEIOCTATKH.

9. O0miee mpejcTaBiIeHNE O KOHAYKTOMETPUYECKOM METOJIE aHAIN3a: OCHOBHBIE MOHSTHS,
Kiaccupukanus, 00JacTu MPUMEHEHHUS, IOCTOMHCTBA U HEIOCTATKHY.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kputepuu orBeta

3auTeHo ['mybokoe u xopoiiiee 3HaHWE W MMOHMMAHHUE MPEIMETa, B TOM YHUCIE
TEPMHHOJIOTUI u OCHOBHBIX MOHSITHIA; TEOPETUUECKHIX
3aKOHOMEPHOCTE; (hakTHYeCKUX JTAHHBIX; 00CTOSITETHHBIMH,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BPEMS ClIayM 3a4€Ta; yAEIbHBIA BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBaHUU — He 6osee 50%.

He3auTteno Cnaboe  3HaHME€  OCHOBHOM  TEpPMHUHOJIOTUH,  TEOPETHYECKHX
3aKOHOMEpHOCTeH, (DaKTUUYECKUX JaHHBIX, OIIMOOYHBIH OTBET Ha

3ayeTe; yAeIbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUN —
oomnee 50%.

[Iporpammy cocraBuia:

K.X.H., JOLUEHT Kadeapbl XUMUU AxtanmeBa A.T.
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