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CTPYKType MporpamMm IMOATOTOBKH HAY4YHBIX U HAyYHO-TIENArOTHYECKUX KaJpOB B aCIIUPAHTYPE,
YCIOBHUAM HX pean3allid, CPOKAM OCBOEHHS 3THUX IPOrpaMM C YYETOM pa3iIu4HbIX (popm
o0yuyeHHst, 00pa3oBaTEIbHBIX TEXHOJOTHA M OCOOCHHOCTEH OTIEIBHBIX KaTErOpuid aclimpaHToOB,
YTBEPKACHHBIMU TIpUKa3oM MUHHUCTEpCTBa HAyKM M BbICIIEro oOpa3zoBaHusi Poccuiickoit
@eneparun ot 20 okTs10pst 2021 1. Ne 951.

CocraBuTenn IIpOrpaMMBI.

KaHIUIaT TEXHUYECKUX HayK, JOLEHT, podeccop Kadeapol
/ xumuu Apuakosa P.Jl.

(moamucek) (pamwunvs, THUIMATIBI, yYeHAs! CTCTICHb, 3BAaHKE U
JOJIKHOCTH )

Penensent nporpamMmesi.

KaHIUIaT XAMHYECKHAX HAYK, JTOIECHT Kapeapbl XUMUH
/ Temupxanos b.A.

(moamucek) (pamunus, MHUIMATIBL, yU€Hasl CTETIeHb, 3BaHKE U
JOJPKHOCT )

[IporpamMma o6cyxkneHa u omoOpeHa Ha 3acenanuu kadenpsl xumum 13.12.2025 r.
(mpotokoi Ne 5).

[Iporpamma o6OcyxkneHa u  oxoOpeHa Y4eOHO-METOJAMYECKMM COBETOM  XHMMHKO-
ouonorudeckoro akymnbrera ot 21.03.2025 r. (mpoTokomn Ne 6)



1. HEJIX OCBOEHUA UCIIUITJIMHbI

Heasimu ocBoeHust AUCHUIINMHBI «COBpeMeHHbIE MeTOAbl XHMMUYECKOr0 AHAJIU3A)

SIBJISIIOTCS:

- TO3HAKOMUTH AaCIHUPAHTOB C OCHOBHBIMHU COBPEMEHHBIMH METOJaMH XUMHYECKOIO
aHaIIN3a;

- naTth (pyHIAMEHTAIBHBIC 3HAHUS O MPHUHIIMIIAX, 3aKOHOMEPHOCTIX, 00JaCcTsIX TPUMEHEHUS
COBPEMEHHBIX METOJIOB XUMUYECKOT'O aHAIH3a;

- HAy4YUTh TPAMOTHOMY KBAIU(DPUIMPOBAHHOMY NPUMEHEHUIO BBHIOPAHHBIX METOJIOB Ha
MpaKTHUKE.

2. 3amaum JMCUUILIMHbI

3agaya IUCHUIUIMHBI COCTOUT B TOM, YTO HAa OCHOBAaHUHU IOJYYEHHBIX TEOPETUUYECKHX
3HAHUW M MPAKTUYECKOTO OBJIAJICHUS METOJAMH aHalin3a OOBEKTOB OKPYXKAIOIIEH Cpeibl, a TaKkKe
METO/JaMH pacyeTa pe3yJbTaTOB JKCIHEPUMEHTA, CTYACHTHI MOTJHU MPABWIHHO BBHIOMPATH METOMbBI
HCCJIEIOBaHMSI OOBEKTOB B COOTBETCTBUM C MOCTABICHHOW Iepea HUMHU IpoOiieMoil, pazpaboTarhb

CXEMY aHalin3a, MPAKTHYCCKU IIPOBECTU €0 U UHTCPIPECTUPOBATDH ITOJYUCHHBIC PE3YJIbTATHI.

3. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII BO

JucuunnuHa «CoBpeMEHHbIE XHMHUYECKHME METOJAbl aHalu3a» OTHOCHUTCA K CHEIUaJIbHBIM
JUCIUIUIMHAM OTpaciii HayKH M HaY4YHOM CHEIHalbHOCTH, BKJIIOUEHHBIM B JTUCHUIUIMHBI 110 BBHIOOPY
00pa30BaTEeIbHOTO KOMIIOHEHTa OCHOBHOH TNpodeccuoHanbHON 00pa3oBaTeNbHON IMPOrpaMMbl
MOCTIEBY30BCKOTO MPOGECCHOHATBHOTO 00pa3oBaHUs MO crhenuanbHocTu 1.4.2 — «AHaauTHYeCKas
XUMUS» U BCETO HA €€ M3y4deHHe OTBOAMTCS /2 dacoB (36 wacoB aymauTopHOU pabdoTel m 36 yaca
CaMOCTOSITENIbHON paboThl). B cOOTBETCTBUU C Y4eOHBIM IJIAHOM, 3aHSTHUS MPOBOJATCS Ha BTOPOM
rofly o0y4eHusl.

JlucuuninHa TOTOBUT K pEIICHUIO0 CIENYIOMMX 3a1ad MpodeccuoHaIbHOW Hay4yHO-
NeAarorn4eckon JesiTeIbHOCTH.

B ob6nacTu nenarornueckoi AesiTeNbHOCTH:

-yMEHUE UCHOIb30BaTh 3HAHUA W HABBIKM B TIEarOTUYECKOW JEATEIBHOCTH TIpU
MpernoaBaHUy TaHHOW TUCITUILTAHBL.

B o06actu Hay9HO-HCCIIEI0BATENBCKOM IS TEIIBHOCTH

-yMEHUE MMOCTaBUTh 3ajjauy, IPOBECTU IKCIIEPUMEHT, CAENaTh BBIBOJbI U OPOPMUTH UX.

B o0nactu MeTonnueckoi 1esTeNbHOCTH:

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



[JIaBHBIE U BTOPOCTENIEHHBIE TEMbI, COCTaBISTh HEOOXOAUMBIE IOKYMEHTHI.

Jiis ocBoeHust TUCHUTUTHHBI «COBPEMEHHBIE XUMUYECKHE METO/IbI aHAIM32» aCTTHPAHTHI
WCTIONIBL3YIOT 3HAHUSI M YMEHUS, CIIOCOOBI IEATEIHHOCTH U YCTAHOBKH, CPOPMHUPOBAHHBIC B XOJIE
M3YYEHHUS CIEAYIOUMX JUCHUIUIMH, OCBOCHHBIX B TIpoOIlecceé OCHOBHOW 00pazoBaTENbHOMN
IIPOrPaMMBbI BBICHIETO MPO(ECCHOHAIBHOTO U MOCIEBY30BCKOT0 00pa30BaHUsI:

- aHaNUTUYeCKas XuMHUs (METOJBI aHanu3a, npoO00OTOOpP ©  MPOOOMOATrOTOBKA,
KOHIICHTPUPOBAHHUE U pa3JICIICHUE);

- OpraHuyeckasi XuMusi (CBOMCTBA OPraHUYECKUX BEILECTB);

- usnueckas xumus (COpOIIMOHHBIC TTPOIIECCHI);

- (pusuka (onTUKa, aTOMHAs CIIEKTPOCKOIHS, DJIEKTPHUIECTBO);

- MaTeMaTHKa (METO/Abl MaTEMATUYECKON CTATUCTUKN).

4 TPEBOBAHUS K PE3YJIBbTATAM OCBOEHMS JTUCIIUAITJIMHBI
B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JIKEH
3HaTh:
- MECTO aHAJIUTUYECKOW XMMHHU B CUCTEME HAYK;
- CYIIIECTBO PEAKIU U MPOIECCOB, UCTIOIB3YEMbIX B AaHATUTHICCKON XUMUU;
- CYUIHOCTHh METOJIOB Pa3/eICHUs U KOHIIEHTPUPOBAHUSI;
- CYWIHOCTb U 00JaCTH MPUMEHEHHSI XpOMaTOrpauuecKux METOJ0B aHaIH3a.
YMeTh.
- TPUMCHSTH B MPAKTUICCKON JEATSILHOCTH COBPEMEHHBIC METO IbI XUMHUIECKOTO aHAJIH3a,;
- TIPOBOJUTH aHAIM3 MHOTOKOMITOHCHTHBIX CMECEH;
Baanerb:
- METOJ0JIOTHEH BhIOOpa METOIOB aHATN3a, MMETh HaBBIKU WX IPUMEHEHHUS,

- MCTPOJIOTHYECKUMH MCTOAAMU aHAJIN3a,

OCHOBaMH TCOpUH aHAJTUTHYCCKOM XUMUU,

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

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

- YMEHHEM NpPaBUJIBHOIO OOBSCHEHHS PEe3yJbTaTOB SKCIEPUMEHTA, €CIM Jaxe pPe3ylbTaT
OTPULIATEIILHBIN;

METOJAMH OKa3aHWs IEepBOM IOMOIIM IPU HECYACTHBIX CIy4YasXx B XUMHUYECKOU

naboparopuu



5. ObbEM M BUJ] YYEBHOM PABOTbHI

Cemectpbl
N TpynoeMKocTh
Bunpl yaeOHoI paboThI (wacer) (Yyka3aHue 4acos I10
ceMecTpam)
AynuTopHbI€ 3aHATHS (BCETO) 18 18
B tom uucne:
Jlexum 9 9
[IpakTuueckue 3aHATHS
JIaboparopHbie pabOTHI 9 9
CamocrositensHas paboTa (Bcero) 36 36
®opMblI aTTeCTallUU MO TUCIUILINHE
3auer 3auer
(3auer, 3K3aMeH)
Yacsl 3ET
OO61as TpyA0eMKOCTh TUCHUTUIHMHBI 7 > 72/2




6. COAEP’ KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMMNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHATUHA
Ta6auna 6.1.
CTpyKTypa U coep:KaHHe AU CIHUHTLTHHBI
Ne Paspnen Buabl yueOHoli padoThl, BKIOYAS DopMbI
n/ T — CaMOCTOSITEIbHYIO PA0OTy CTY/IEHTOB | TEKYIEro
o U TPY/10€MKOCTH (B Yacax) KOHTPOJIst
b a6 CPC ycneBaem
- CKITUH abopar. ocTH (110
§ 3aHATHUSA HedesM
= cemecTpa)
(5]
dopma
MPOMENKY
TOYHOI0
KOHTPOJISt
1. | Meronsr vpasmenenus u | 4 4 4 14 KouTtposb
KOHIEHTPUPOBAHUSA Has
2. | DkcTpakuuoHHbIE MeTOOBl | 4 4 4 16 pabora
Ne 'l
3. | Copbuuonnsle  Mmeronsl | 4 4 4 14 KoHTpouns
KOHIIETPUPOBAaHUS Has
4. | dporanus 4 4 4 16 padora
Ne 2
5. | Xpomarorpaduueckuii 4 2 2 12 Tect
METOJ1 aHAJIN3a
Hroro: 18 18 72

Conepmalme AUCHUITIJIMHbI «COBpeMeHHbIe XUMHYECKHE METOAbI aHAJIHU3A)»

Metoabl pa3jaesieHHusT M KOHIEHTPUPOBAaHUsSl. 3HAUYCHHE METOIOB pa3leleHus U
KOHIIEHTpUpOBaHus, oOmactu mpuMmeHeHusa. Kraccudukamus wmeromos. KomuuecTBeHHBIE
XapaKTePUCTUKU Pa3ACNeHUS M KOHIIEHTPUPOBAHUS: KOXPPUIIMEHT pacHpe/esieHus, CTeIeHb
W3BJICUCHUS, KOA(DPUIMEHT KOHIEHTpUpOBaHus, KodhdumueHT pasneneHuss. CoderaHue
KOHIICHTPHUPOBAHUS C METOJIaMU OTPEIeTICHUS: KOMOMHUPOBAHHBIC U THOPHUIHBIC.

IKCTPAKIMOHHBbIE METOAbI. JTallbl PAa3BUTHS, COBPEMEHHOE COCTOsIHUE. OCHOBHBIE TIOHATHUS U
TEPMUHBI. Y CJIOBUS SKCTPAKIMU BeulecTB. KonnuecTBeHHbIE XapaKTEPUCTUKH SKCTPAKIUH.
Knaccudukanmst  skcTpakiioHHBIX — cUcTeM. CrmocoOBbl  OCYIIECTBJICHHS — AKCTPAKIIHH.

ABTOMaTH3aIUs IKCTPAKIIMOHHBIX MPOLECCOB. ODKCTPAKLIMS MUKPOAJIEMEHTOB. DKCTPAKIIHS




OpraHu4eckux coennHeHU. CBepXkpuTHuecKas (QIIIONUHAS SKCTPAKLUMA: JOCTOMHCTBA M
OTpaHUYEHUS METOAA.

CopOunonnble MeTOAbl KOHUEHTPHPOBAHMS: METOJbl MCIIAPEHUS; OTIOHKA IOCHE
XMMUYECKUX IpEBpAIlleHUl; ra3oBas SKCTPAKUMA M aHaIU3 napoBoil ¢aspl. OcoOeHHOCTH
KOHIIEHTPUPOBAHUS OCAXJICHUEM U COOCAXJIeHHEM. JJoCTOMHCTBA M HEOCTaTKU. TpeboBaHus K
KOJUIEKTOPY U IyTU €ro BblOOpa. Heopranuueckue m opranuueckue coocaaurtenu. IIpumepsl
HCIIOJIb30BAHUSI COOCAXKJEHUS JJIs KOHLIEHTPUPOBAHUS HEOPraHUYECKUX U OPraHUYECKUX
COCTUHEHUH.

®aoranus. TexHuka ocymectiaeHus. daoranus Mociae OCAKACHUAU MOHHAS (IOTalMs.
®dakTopsl, BAUSIOMUE HA (IOTALIMOHHOE KOHIICHPHPOBAHHUE.

CenexktuBHOE  pacTBOopeHHMe. PactBopuTenu, oOecrneyuBamomue  H30MPATETLHOCTh
pactBopeHus. [Ipumepsl HCIONB30BaHUS CEJIEKTHMBHOIO PAcTBOPEHUs B (a30BOM aHAIU3e
HEOPraHMYeCKUX MaTepUaJIOB U JUIsl KOHLIEHTPUPOBAHUS MUKPOIEMEHTOB IIPU aHAJIN3€E [TOYB U
pactenuii. IlpoOupnast muiaBka. CylecTBO MeTOJa M €ro 3HAu€HUE IPU OIpENeICHUU
ONmaropofHBIX  MeTauloB. [IpuMepsl  HMCHONB30BaHHMS  METOJIOB  JUISL  BBIACIICHHUS |
KOHIIEHTPUPOBAHUS MHUKPO3JIEMEHTOB U OPraHUYECKUX COEAMHEHUH M3 pa3iIMyHBbIX OOBEKTOB:
00BEKTHI OKPYKAIOLIEH cpelbl (pa3aryHble TUIIBI BOJ, MOYBBI, BO3AYX), MUILIEBBIX MIPOAYKTOB,
OMOJIOTUYECKUX U APYTHX OOHEKTOB.

Xpomarorpaguyeckuii METOA aHAIU3A

CymHocTth xpomarorpaduueckoro merona. Mcropus ero Bo3HHMKHOBeHUS. CoBpeMeHHOE
COCTOSIHME MEeTOoJa U 00JacTH NMPUMEHEHUs, 3HaYeHUE U MECTO CPEIH IPYTUX aHAIUTHYECKUX
MEeTOJIOB. PexxuMm XxpomMaTorpa@uueckux IpoLEecCoB: (POHTAIbHBIN, BBITECHUTENIbHBIMH,
samoeHTHbIN. Kiaccupukanus xpomaTo-rpaduueckux METOAOB IO arperaTHOMYy COCTOSIHUIO
¢a3, MexaHHW3My B3aMMOJEHCTBHsS coOpOaT-COpOEHT, NPUMEHSIEMOM TEeXHUKEe, CIoco0y
OTHOCHUTEJIBHOTO NepeMeleHus (as.

Teopernueckue OCHOBBI xpomartorpapuu OcHoBHbIE XapaKTEPUCTUKU
xpomarorpaduueckoro mporecca. Koaddunuent pacnpenenenus. YaepKuBaeMblii 00beM U
BpeMs ynepxkuanus. Koadpduuuent emxoctu. Koapduument ynepxuBanus, ero Gpusnyeckuii
cMbIcil. CeeKTUBHOCTD U 3(()EeKTUBHOCTh XpOMATOrpapuyecKoro pa3aeseHusl.
Koaddunuent paznenenus. Paspemienue.

Teopust paBHOBecHOI xpomaTorpaduu. CBsi3b CKOPOCTH MEpPEMEIIECHNs BEUIECTBa BIOJb
CIIOSI HENOJBWXXHOM (a3pl ¢ KOI(OUIMEHTOM paclpeAeieHus U H30TepMON COpOIUH.
3aBUCUMOCTB (OPMBI XpOMATOTpapUUECKOro MUK OT BUIa H30TEPMbI COPOIIHH.

Pa3mbiBanne xpomarorpaduueckoil 3086l U ero ¢usnueckue npudyuHbl. HepaBHOBecHas

XpOMaTOI"pa(l)I/IfL OCHOBEI KOHICIIIHUU TCOPETUYCCKUX TapEJIOK, CBA3b C IMPOTHBOTOYHBIM



pacrnpeneneHreM. Ynciio TeopeTudeckux Tapesiok u dpdexruBHOCTh KOIOHKH. [Tonsatne BOTT.

HenocraTky KOHIENIMY TEOPETUYECKUX TapPEIIOK.

Kunernueckue teopun xpomartorpaduu. DakTopbl, BIUSIONIME HA pPa3MbIBAaHHE 30H
(BuxpeBass auddy3us, MonekyuspHas auddy3us, CONMPOTUBIECHHWE MAaccolepenadyd B
MOABMKHOW M HEMOJBIKHOK (hazax). 3aBucumocth BOTT oT ckopocTn moToka. YpaBHEHHE
Ban-Jleemtepa.  [lpunnunuansHas ~ cxema  xpomatorpada.  Breibop — mapamerpoB
xpomarorpadudeckoro ompenenenus. Maentudukanus BemectB. KonnyecTBeHHBINH aHAIH3.
W3mepenue miomane M BBICOT NMHMKOB. MeTOIbl BHYTPEHHEIO W BHEIIHErO CTaHAAPTOB.
HcTouHuKH OMMOO0K, BOCIPOU3BOIUMOCTh U3MEPEHUH.

I'azoBas xpomaTtorpadgus

[Ipuniun Mmerona. Teopermueckue ocHOBBI MeTona. OrmpenensieMble BELIECTBA.
OCHOBHBIE aAHATUTHYECKHE XapaKTepUCTHKH. [a30-ajcopOLMOHHAS U  TIa30-)KUIKOCTHAs
xpomarorpadus.

Anmapatypa Ui ra3oBoil  xpomarorpadgum. Xpomartorpapuueckue — KOJIOHKH,
TEPMOCTAThI, JETEKTOpbl. Kiaccuukanms AETEKTOPOB M HMX BaXXHEHUIINE XapaKTEPUCTUKU
(IMHEMHOCTb, YYBCTBUTEJIBHOCTb, OTHOIIEHHWE CHUTHAJ/IIyM, IIpelen  OOHapyKeHus).
IIporpaMMupoBanue TeMIEPATYPHI.

l'a3pl-HOCHTENHM, aACOPOCHTHI M  HEMOJBWXHBIC (a3pl, TpeOOBaHUS K HUM.
MomudunupoBanue Hocuteneil. PeaknponHas razoBast xpomarorpadus. BeicokosddexrnBras
KanuwuisipHas xpomatorpagus. [Ipumeps! npumeHeHus.

KayecTBeHHBIH Tazo-xpomarorpaduueckuil ananus. aeHtudukaiys BemecTs Ha OCHOBE
BEJIMYUHBI yaepxuBaHusa. Meron tecrepoB. Muaekcel ynepxuanus Kosaua. Mcrounuku
MOTPEIIHOCTEN MPH UX OlpesieIeHnH. MeTouKa KOIMYeCTBEHHOW ra30Boi Xpomarorpaduu.

Xpomaro-macc-criekrpomeTpusi. O61acTi MpUMEHEHHS.

KuakocrHasi xpomarorpagus

[Mpuamun  merona. OmpenenseMble  BellecTBAa. AHAIUTUYECKHEXAPAKTEPUCTUKH
COBpEMEHHOM BbICOKO-3(exTuBHOM Xxpomarorpadpuu (BIXKX). Annaparypa i KUIKOCTHON
xpomarorpaduu. XKunkoctHele xpomarorpadsl (KoJOHOUHBIE, KanmuuisipHele). Hacocsl. BBoibI
po6. Kononku. Jlerexktops! 1 ux Bo160p. Iloaroroska npoosl.

AncopOounoHHast xpomarorpadgmus.

OcHoOBHbBIE TIPEJICTABICHUS] O MEXaHU3Me JKUJKOCTHON aJICOpPOIIMOHHOM Xpomarorpaduu
(OKAX): ponp XMMUU TOBEPXHOCTH aJICOPOEHTa M TPHPOJBI KUAKOH MOABHKHOU (hazbl.
Cunukarenb, €ro CTpyKTypa M XUMHS TOBEPXHOCTH. MoIu(HUIMpOBaHHBIE CHIIMKAresu,
MPUHLMIIBI UX MOJIy4eHHs: U cBoicTBa. Okcupj amoMuHus U Japyrue copOeHtsl B KAX.

TpeboBanust k HuUM. [logBmkHas ¢asza (/FOEHT) W TPeOOBaHUSA K HEW. DIoMpyromias cuia



MOJBMKHON (a3bl, IMIOOTPONHBIE psAAbl. BnusHue NpUpoasl M cOCTaBa JIIIOEHTa Ha
cesleKTUBHOCTD pazneneHus B JKAX. M3okparnueckoe U rpafueHTHOE aoupoBanue. Binsnue
TEMIIEPATypPbl HA AIIOUPOBAHUE.

Hopmanbro-azoBass XAX Ha cunukarene. Mogenu  yaep)KMBaHUS W THIIBI

B3aUMOJIEIiCTBUA copbara C IMOBEPXHOCTbIO copOeHTa. Ponb Boabl. OO6sacTH NpUMEHEHMS
HOpMalibHO-(a3oBoi KAX.
OO6paxenHo-pazoBasxpomarorpagusi Ha MOAUPU-IIMPOBAHHBIX COpOEHTaX. MexaHU3MBI
ynepxxuBanus. ConbBoQoOHass Teopus yAepkuBaHUsA. BiusHHe CTPyKTyphl copOaTroB Ha
ylepKuBaHUE (AMIIOJIBHBIH MOMEHT, MOJSAPU3YEMOCTb, OOBEMBI MOJIEKYN, IUIOILAAb
rupooOHON TOBEPXHOCTH). BiMsHME COOTHOLICHHS NOJSPHBIX W HEMOJAPHBIX TPYII,
BHYTPUMOJIEKYJISIDHBIX CBSI3€ll M pacHpeleseHHs] 3JIEKTPOHHOM IJIOTHOCTH B MOJIEKYJax
copOaTa Ha ux yzaepxusanue. [Ipumenenue odpameHHo-(pazosoit BOXX.

Honoodmennas xpomarorpagusi. CymHocTh Merojna. OCHOBHBIE NPEACTaBICHUS O
MeXaHu3Me HWOHHOro oOmeHa. IMoHooOMeHHOe paBHOBecwe. KoHcTanTta 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. DOU3HMKO- XUMHUUYECKHE CBOMCTBA HOHOOOMEHHUKOB
(oOmeHHast eMKOCTb, HaOyxXaHue, TEpMHUYECKass M peakLUHUOHHas ycToiuuBOoCTh). CHHTE3
HMOHOOOMEHHUKOB.

Hounelii oOMeH B kojioHKax. [Ipumenenue B ananuze. OmnpeneneHue oOIel cojeBoi
KOHILEHTpAlluK, KOHIIEHTPUPOBAHUE MHKpOIpUMeced U3  pa30aBICHHBIX  PacTBOPOB.
Pa3nenenuie 31neMeHTOB ¢ OJIM3KUMH XMMHUYECKUMHU CBOMCTBAMH U @MUHOKUCIIOT.

Honnass xpomartorpagms. OcHoBbl unoHHOH xpomarorpapuu (MX). CopOeHTsl,
TpeboBanuss K HUM. CuHTe3 copOeHTOB. BriGop copOeHTOB, pa3mep YacTHLl, MaTpHIIa,
(GyHKIIMOHANIbHBIE TpyNnbl. Bpems yaepKuBaHUS HMOHA, €ro CBsI3b C KO3PPUIMEHTOM
CEJIEKTUBHOCTH, 0OMEHHOM €MKOCTbI0, 00BbeMOM copOeHTa. DatoeHThl. CoCTaB U 3IIOUPYIOLIAs
crocoOHOCTh. BiusHue pH M KOHLEHTpaluK 3JII0€HTa Ha yJAepXKHBaHHWE MOHOB. AmmnapaTypa
s UX, cmocoObl  JeTeKTUpoBaHUS. JIBYXKOJIOHOYHas M OJHOKOJOHOYHAs HMOHHas
xpoMarorpadus. YcaoBusi onpeaesieHuss aHHOHOB U KaTHOHOB. [Ipumeps npumenenus UX B
aHaJIn3e cMeceil HeOpraHWYeCKUX U OPraHMYeCKUX aHHOHOB U KATHOHOB.

Houn-napuasa xpomarorpapus. CymHocts MeTona. HopmanbHo-¢a3oBas 1 oOpaiieHHo-
¢azoBast umoH-mapHas xpomarorpadus. IlpuMeHeHue B aHanM3€ OpPraHUYECKUX H

HCOPTraHNYCCKUX CO@}II/IHGHI/Iﬁ.



IKCKIO3UOHHAsE Xpomatorpagusi., CymHocTs MeToga. OCOOEHHOCTH MeXaHW3Ma
yaepKuBaHus MoJieKy1. OOIacTi NpUMEHEHHS.

Jlurangodmennasi xpomarorpapus. Cymuocts Meroga. CopOeHTHI M OABIKHBIE (a3bl
JUISl pa3/iesIeHHsl aMMHOB U aMUHOKHCIIOT.

AKuakocTh-KuakocTHas (pacnpenenurebHas) xpomartorpagus. OCHOBBI METOJA.
Koadduuuent pacnpenenenusi, pakropbl, BAUSIONUE HA €T0 BeInunHy. HocuTenu, moiBuxHbIe
¢a3pl, TpeboBanus k HUM. [logBmkubie ¢asbl. [IpoTuBoTOYHAs Xpomatorpadus. IIpumeps
MIPUMEHEHHUS.

ToHkocaoiiHass U OyMa:kHasi xpomartorpadus.TeopeTuyeckre OCHOBBI METOJI0B. Bennunna
Kr, ee cBm3b ¢ koddduuumenrom pacnpenenenusi. MeToabl ONpeneneHHs] 3TOW BEIUYHHBI.
QdakTopsl Ha Hee BiuslommMe. bymara ans xpomartorpaduu, MOIIOXKKH, COPOEHTHI JUIs
toHkocnoiHoi xpomartorpaduu (TCX). PactBoputenu pans OyMmMakKHOH U TOHKOCIONHOU
xpomarorpadumu.

TexHuKa MoiydyeHus XpoMaTorpaMM: BOCXOJAIIAsl, HUCXOAIIas, OAHOMEPHAs, TByMEpHasl
U Kpyromas. Jnekrpodopernueckas OymaxkHas xpomartorpadus. MeTtoabl KaueCTBEHHOIO U
KOJIMYeCTBEHHOTOo aHanu3a. BeicokoadpdextuBnas TCX. ObnacTu npuMeHEHUS.
CBepxkpurudeckass ¢uionaHas xpomarorpagpuss CymHocts MeTona. CBEpXKpUTHUECKHE
¢uronIBI, OCHOBHBIE WX CBOMCTBA (IIOTHOCTH, BSI3KOCTH, KO duuueHT muddys3un). Komaonku,
obmacti mpumenenusi. CpaBuenrne MeToz0B BOXKX, ra30Boil u CBEpXKPUTUYECKON (IIIOUTHON
xpomarorpadumu.

7. PECYPCHOE OBECIIEYEHHE.

Kadenpa Xumuu pacnosaraer KaJpoBBIMH peCypcaMy, rapaHTUPYIOLIUMHU KayecTBO

MOJrOTOBKM acClUpaHTa Mo crneuuanbHoctu [.4.2. Ananumuueckas Xumus B COOTBETCTBUHU C

OI'T.

8. OBPA3OBATEJIBHBIE TEXHOJIOT A

[Ipn wu3y4yeHHH TEOPETUYECKOro Kypca Ha JEKUUSAX MpeayCMaTpUBAETCS 3aJ0KEHUE
MarepHaia B BUJe npeseHTauuu. OTAeabHbIe JEKIUH W3araloTcs 1o NpooieMHON TEXHOJIOTHH.

Ha nexnusix ucnonb3yroTcst B Ka4ecTBE JI€MOHCTpAIMOHHOTO MaTtepuana [lepuonnyeckas
cucrema aiemenToB JI. M. MenzeneeBa u psia Jpyrux CpaBOYHbIX TaOIHULI.

Hekoropeie  pa3zmensl  TEOPETHUYECKOrO0  Kypca H3Y4alOTCsl C  HCHOJB30BaHUEM
oreperkarolieil cCaMoCTOATENbHON pabOThl: MArUCTPAHThI IOJYYarOT 3aJaHUs Ha 03HAKOMJICHHE
C HOBBIM MaTE€pHAJIOM JI0 €0 U3JI0KEHHS Ha JEKIHUIX.

s Ooimee  OCHOBAaTENBbHOW OLEHKM YCBOSIEMOCTH TEOPETHYECKOrO  Marepuania
MarucTpaHTaMm MpeUlaraloTcsl TEeCTbl, a TaKXKe TpPAaJUIUOHHbIE NUCbMEHHbIE U YCTHBIE
KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBHYMBI, KOHTPOJIbHBIE PA0OTHI).

8. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1JIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIIUXCA ITO JTUCHULITJIMHE



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

1. OcHoBbl ananuTHueckor xumun. B 2-x xu. /Ilox pen. FO.A. 3omoroBa. M.: Beicu. mik.,
2005.

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

3. OcHOBBI aHAMUTHYECKOW XuUMHUH. [IpakTHYeckoe pyKOBOJCTBO. YueOHOE mocoOue s
By3oB. Ilom pen. IO.A. 3omoroBa. M.. Beicm. mx., 2001. 463 c.

4.IlpakTukyM 1o (pu3uKo-xuMudeckuMm Meroaam ananusa./Ilox pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®usuko-xuMu4eckue Meto bl aHanm3a. / [lox pea. AneckoBckoro A.U., JI.: Xumus, 1988

8.2. Yka3zanusi 1jis 00y4alUIUXCH M0 OCBOCHUI TUCIHUTLINHBI

Tab6auna 8.1.
Conepxanne caMOCTOATEILHON PaGoThl 00y4aI0IUXCSl
WNoNo Temul/60npochl, 8blHOCUMbLE HA camocmoamenvroe [K0-60 ?OPMbl
n/n uzyuenue wacos paoomal
1. Meroxs! pasnencuus u koHneHTpHUpOBaHNUS 14 cobeceI0BaHUE
DKCTPaKIMOHHBIE METOIBI 16 cobecenoBaHue
. |CopO11oHHbIe METOIbI KOHIIETPHPOBAHHUS 14 cobeceI0BaHUE
4. |®noranus 16 cobeceoBaHNe
c XpomaTorpaduueckuii METOI aHAIM3a 12 cobece10BaHue

9. YYEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIIAHBI

9.1.YuebGnas aureparypa

a) OCHOBHAasI

1. OcHoBbl aHanutuyeckoit xumuu. B 2-x kH. /Tlox pea. FO.A. 3onorosa. M.: Beicu. k.,
2005.

2. BacunbeB B.I1. Ananutruueckast xumusi, B 2-X KH., M.: [Ipoda, 2002.

3. OcHoBbI aHanuTHYecKOM XUMHHU. [IpakTHdyeckoe pyKkoBOACTBO. YueOHoe mocolue ams
By3oB. Ilom pen. FO.A. 3omoroBa. M.: Beicm. —mx., 2001. 463 c.

4.IlpakTukyM 1o (pu3MKO-XUMU4eckuM Metonam ananusa./Ilox pen. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®uzuko-xuMuueckue Metosl aHanuza. / [lox pen. Aneckosckoro A.W., JI.: Xumus, 1988

6.YapsikoB A.K. Maremarnueckass o0paboTka pe3ysbTaTOB XMMHUYECKOro aHaiuza, JI.:
Xumus, 1984

7.Avenua  B.I'.  Xumuueckue wmeroabpl HAEHTU(DUKALMU U MOJIYKOJIMYECTBEHHOTO
sKcIpecc-onpezaenenus Beuiects. Bnagumup. U3n-so Bal'y. 2001.

8.Amenun B.I'. Ananutuueckass xumus. MeToauueckue yka3aHHs K J1a00OpaTOpHBIM

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

0) JOMOJIHUTEIbHAS

1.KpemkoB A.I1. OCHOBBI aHaTUTUYECKON XUMUH, B 2-X ToMax, M.: Xumus, 1972
2.1IBaprien6ax I',dmamka I'., Kommnexkconomerpuueckoe TutpoBanue, M.: Xumus, 1984
3.bok P. MeToibl pa3noxeHus B aHanmuTUYecKon xumuu, M.: Xumus, 1984

4. Jlypwe FO.JO. Ananutuyeckass XMMHsI IPOMBIIIIEHHBIX CTOYHBIX BOJ. M.:Xumus, 1984




S5.bynato M.U., Kanuakun W.I1. I[lpaktnueckoe pyKOBOACTBO MO (POTOMETPHUUECKUM
MetonaM a"ainmsa. JI.: Xumus, 1986.

9.2. UnTepHeT-pecypchI:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

http://www.agroxxi.ru/ (PI'B)

http://elibrary.ru/default.asp Poccutickas HarmonanbHast Oubamorexa

http://primo.nir.ru  http://nbmgu.ru = Dnektponnass Oubamoreka Poccuiickoit
roCcyJIapCTBEHHON OMOINOTEKH

9.3. IlporpammHoe obecnieueHue

YHuBepcuTer o0ecredeH HEeOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOro NPOrpaMMHOI0 00ECIIEYeHHs, B TOM YHUCIIe OTEYECTBEHHOI'O IPOU3BO/ICTBA.

Kaxnp1ii o0yJaromuiicss B Te4eHHE BCETo Mepruoa o0ydeHus: odecneueH WHANBHYaTbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOPMaLlMOHHO-00pa30BaTeIbHOM cpene
YHHBEpPCHTETa W3 JIO00M TOYKHM, B KOTOPOW MMEETCS JOCTyn K HH(GOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu «VHTepHeT» Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

Ilepeuenb HH(POPMALIMOHHBIX TEXHOJIOTHIi, BKJIIOYasi epedeHb POrpaMMHOI0
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. ITporpammusiii kommieke MMUC “Jlekanat”

1.5. TIporpammusiii komruiekc MMUC “Busyanshas Ctynus TectupoBanus’™

1.6. ITporpammusiit kommiekc MMUC "TIJTAHBI"

1.7. TIporpammusiit kommiekc MMUC "3JIEKTPOHHBIE BEJJOMOCTH"

1.8. Iporpammusbiii  kommuieke MMUC  BEB-IIPUJIOXKEHUE  "TIPUEMHAS

KOMUCCUS-OHJIAH"

1.9. IMporpammusiii kommieke MMUC "TIPUEMHA 1 KOMUCCUA"

1.10. TIporpammusrii komrieke MMUC "BEJIOMOCTH OHJIAMH"

1.11. TIporpammuslii kKommiekc MMUC «PTIJT OHJIAMH»

1.12. YuuBepcanbHbiii ctatuctrdeckuii maker STADIA

1.13. 1C 3apmnara u Kaapst

1.14. 1C KamuH: pacueT 3apabOTHOH MJIaThl

1.15. Autusupycuoe 10 Kaspersky endpoint security

1.16. CnpaBouHo-nipaBoBas cuctema “I'apant”

1.17. 1C byxrantepus
2. C 2004 rona pynkumonupyer INTERNET-nienTp cCBOOOTHOTO HOCTYTA TP YUTATHHOM 3alie

OMOIHOTEKH.

KommnbroTepHble Kiacchl YHHBEpPCHUTETa OCHAIIEHBI CUCTeMaMHu mIporpammupoBanusi (MS
Visual Basik, Visual Basik for Application), npuknanasimu nakeramu (MS Office, Word, Excel,
Power Point, Outlook Express), mepeBoguukamu (Promt). Tak:ke KOMITBIOTEPHBIC KIIACCHI
YHuBepcHuTeTa OCHAIICHBI ananTuBHOW cpenoi TectupoBaHusi (ACT), Ha OCHOBE KOTOPOit


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

pa3zpa0oTaHbl TeCcTbl JJs CTYACHTOB
CHEIHUAILHOTO OJIOKOB TUCIUIUINH YYEOHBIX MJIAaHOB.

Mo AWCIUIUIMHAM  0OmEenpoecCHOHAIBHOTO |

Hapsmy C TpaAUOMOHHBIMHU HU3JAaHHUAMHU CTYACHTBI MU COTPYAHHUKU HMCIOT BO3MOKHOCTH
IMOJIB30BATHCs DJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX:

Ha3Banue pecypca

Ccbuika/noctyn

OnekTpoHHass OubnMoreka oHyaiiH «EquHOE OKHO K
00pa3oBaTEILHBIM PECypcam»»

http://window.edu.ru

«O6pasoBarenbHbIil pecypc Poccumn»

http://school-
collection.edu.ru

denepanbHbIil 00pa30BaATEIBHBIN MOPTAN: YUPESKIACHHUS,
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, TNA

http://www.edu.ru

denepanbHbI LIEHTD MH(POPMAIMOHHO-
obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Pycckas BuptyanbHas 6ubanorexa

http://rvb.ru

Hayunas anekrponnas 6ubnuoreka «e-Library»

http://elibrary.ru/defaultx.as

P
DnexTpoHHO-0ubnuoreyHas cucrema [PRbooks http://www.iprbookshop.ru
DneKTpoHHO-0nbImoTeyHas cucrema Marl'y https://lib.inggu.ru/
WNudopmannoHHo-mnpaBoBas cucrema «I apant CereBast BepcHs, JAOCTyIIHA
CO BCEX KOMITBIOTEPOB B

KopriopatuBHoO# cetu UHrl'yY

ObC  "KoncynabranT  cTyAeHrta".  DIEKTpOHHas http://polpred.com/news
O1MOIMOTEeKAa TEXHUIECKOTO By3a

M3narenbctBo  «JIaHbY.  DIEKTPOHHO-OMOIMOTEYHAS http://e.lanbook.com
cucrema

ExxenenenpHUK Hayku u oOpasoBanusi lHOra Poccun
«AKagemus»

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

DNEeKTPOHHO-CIIPABOYHAs CHCTEMA IOKYyMEHTOB B cepe
oOpasoBanus «MHpopmMuo»

http://www.informio.ru

OnexkTpoHHO-0nbanoreyHas cucreMa «tOpai»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

HepequL HCO6XO,Z[I/IMLIX TCXHUUYCCKHUX CPCIACTB 06yquI/151, HCIIOJIb3YCMBIX B y‘{e6HOM

mnmpouccce ajd OCBOCHUA JUCHUIIIIMHBL ((COBpeMCHHI)Ie XUMHUYCCKHUE METOJIbI aHaJIn3an:

1. Bechbl aHaIMTHYECKHUE, TEXHUYECKHUE.

2. Cnextpogporomerp CD-46.

3. ®otokonopumerpsl KOK-2, KOK-2MII.
4. Nonomepst 130, DxcniepT, AKBUIIOH.

5. AtoMHO-a6copOImoHHbIN criekTpoMeTp «KBanT Z-OTA» ¢ mporpaMMHBIM o0ecriedeHueM

¥ HaOOpOM JIaMII.
6. TazoBeii xpomarorpad «Kpucramm» ¢
AJIEKTPOHHOMY 3aXBaTy U KalWIISIPHBIMU KOJIOHKaMH.

ACTCKTOpaMH 110

TCIIOMPOBOJHOCTH,


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 111 TOHKOCITOWHOM XpoMaTorpadumu.

8. UK-cnexTpomerp.

9. MepHas mocyna, CTYNKH Ui POOOMOJATOTOBKH M3 araTta W SIIMBI, YalllKW, TUTJIH W3
IUTaTUHBI, KBapIia, CTEKJIOYTIIEPO/a.

10.Lentpudyra.
11. KommnbloTepHOE ¥ MYJIBTUMEIHIHOE 000PYAOBaHHE.

12. Bujico- 1 ayIMOBU3YyalIbHBIC CPEJICTBA OOYUCHHUS H JIp.

11. METOAUYECKHUE YKA3ZAHMUSA JJIS1 OBYUYAIOLUXCA
1O OCBOEHUMIO JTUCHUITJIMHBI

Teopernueckuili matepuan JUCUUIIMHBI «COBPEMEHHBIE XMMHYECKHME METO/bl aHaIU3a»
U3Yy4aeTcsi B TE€YEHHE 3-TO CEMECTpa B COOTBETCTBUM C y4e€OHBIM IIaHOM. CaMOCTOATEIbHAs
BHeayIuTOpHass paboTa MarucTpoB  oOecreueHa OJIEKTPOHHBIMU Y4eOHO-METOAMYECKUMU
pecypcamu (cucreMa Moodle), BO3MOXHOCTBIO OOIICHHSI MarucTpaHTa C IMpernojaBaTesieM
MOCPENICTBOM 3JIEKTPOHHOM MOYTHI, AOCTYNIOM B Internet.

OCHOBY TEOpETUYECKON MOATOTOBKHU IO JUCIHUIUIMHE COCTABIISAIOT JIEKIIUU, KOTOpPbIE
MPEJICTABISIIOTCS CUCTEMaTHYEeCKH B COYETAaHMM C CEMHHAPCKUMU M J1a00paTOpHBIMU
3aHATUSIMH. OCHOBHBIE YUEHUS U BJaJIleHUs OTpadaThIBAIOTCS U 3aKPEIUIAIOTCS HAa CEMUHAPCKUX
U J1a0OpaTOPHBIX 3aHATUAX. AYIUTOpPHBIE 3aHATUS (JIGKIMHM, CEMHHAphl U JabOpaToOpHbIE
3aHATHS) OOBEAMHEHBI C CaMOCTOSITCIIbHOM BHEAYAMTOPHOW pabOTOW MarucTpoB HaJ
PEKOMEHIyeMOM JIMTEpaTypo, a TakXe 3aJaHHMsIMHU, KOTOPbIE BBIIAET MpenofaBaTelb U MpU
MOJTOTOBKE K JJa00OPATOPHBIM 3aHSATHSIM.

[Ipy wW3yyeHMHM NUCUMIUIMHBI MarucTpaHTaMU MOTYT HCIIOJIb30BAThCS CIEAYIOIINE
MH(}OpPMaLOHHBIE TEXHOJIOTUH U MHHOBALIMOHHBIE METOBI:

- DJIEKTPOHHBIM BapHaHT Y4eOHO-METOIUYECKOr0 KOMIUIeKca (C HCIHOIb30BaHUEM
cucremsl Moodle);

- pecypchl AJIEKTPOHHON OMOINOTEYHON CUCTEMBI;

- pecypcbl UHTEpHET;

- MyJIbTUMEIMIHAs TEXHUKA.

IIpenonaBareinp, YUTAOMUN JUCLHUIUIMHY, BEJET YUET MOCEIAEMOCTH M OCYIIECTBIISIET
KOHTPOJIb 3a BBIIOJHEHHEM CaMOCTOSITEIbHON paboThl. Tekymuit KOHTPOJIb 3aKioyaeTcs B
MOHMTOPHMHIE BBIIIOJIHEHUS y4eOHOM NporpaMMmbl JUCHMIUIMHBI HA AyJUTOPHBIX 3aHATHIX U
OLIEHKE pabOThl HA CEMUHAPCKUX U MPAKTHUECKUX 3aHATHSIX.



IIpuioxxkenue

OIEHOYHBIE CPEJACTBA JJISA TEKYIIETI'O KOHTPOJIA YCIIEBAEMOCTH
U IIPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnuie 3a0anus KOHMPOALHOU PAOOMbL

BAPUAHT 1
Bonpocsr:

1. Omnpenenure NOHATUA: «AHAIUTUYECKAs XUMMS», <«XMUMHUYECKMH aHalIMU3», «METOJ
aHaJIn3a», «METOJMKA aHAJIN3a, «KaueCTBEHHBIN aHAIN3», «KOJUYECTBEHHBIN aHATIU3Y.

2. Krnaccupunupyiite HOrpemHOCTH XHUMHYECKOIO aHajlu3a B 3aBHCHUMOCTH OT cIlocoda
BBIYMCIICHUS U OT IPUYHMH UX BBI3BIBAIOIIHX.

3. JlaiiTe omnpeaereHHe CIEAYIOIIUX CHOCOOOB BBIPAKEHUS KOHLEHTPALMU pPacTBOPOB:
MOJISIpHAsl KOHLIEHTPAIHS; MacCoBasi, 00beMHAast U MOJIbHASL JIOJIH.

4. 3anumwmre GopMyJIbl Ui BHIYMCIEHUS BOJOPOIHOIO U THAPOKCUIBHOTO MoKa3zarenel. Kak
U3MEHSIIOTCS MX BEJIIMYMHBI B BOJHBIX pacTBOpax KHUCJIOT W OcHoBaHui. [lpuBenure
(bopMyiy, OTPaXKaOLIYI0 B3aUMOCBS3b IIOKa3aTeNeH.

5. IlpuBeaute ompeneneHue TUTPUMETPUUYECKOro aHaiu3a. Kakoil mpolecc Ha3bIBaeTCs
tuTpoBaHueM. Kiaccupuuupyiite MeTo bl TATPUMETPUUECKOTO aHAJIN3a B 3aBUCUMOCTH OT
BUJIa XUMUYECKUX peaKluil, IPOTEKAIOIIMUX B IPOLIECCE TUTPOBAHUSI.

6. IlpuBeaurte mpumepsl MepHOM mocy bl. [l KakuXx 1iesiell oHa MpeHa3HaueHa.

7. Ilepeuncnure OCHOBHBIE CTAJUU I'PABUMETPUUECKOTO aHAIM3A.
3agaun:

8. Okpyraute pe3ynabTaT W3MepeHus ontudeckoi tuiotHoctu 0,345846, ecnu MOTpenIHOCTh
M3MEPEHUs Ha JaHHOM ydacTke mkaisl cocrasisger 0,005 enunnn? Kakas u3 ocTaBieHHbIX
udp ABISAETCS HETOCTOBEPHOW WIIM TAKOBas B 3aIIMCH PE3YJIbTaTa HE IPUBOIUTCS?

9. IlpoBenute pacyeT U NPaBUIBHO OKPYIJIUTE PE3YIbTAT:

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

10. Kakas u3 mpuBeneHHBIX peakuuil sBisercs nporoiauTuyeckoid n mouemy CH3COOH +
NH4OH <=> CH3COONH;4 + H20 wimm AgNO3 + NaCl <=> AgCl + NaNOs. Ykaxwure 1is
BBIOPAHHOM peakUuu COMpPSDKEHHBbIE KHUCIOTHO-OCHOBHBIE Maphl. 3alMIIUTE YpaBHEHUE
KOHCTaHTBI PABHOBECHS.

11. Kaxkue u3 npuBeIeHHBIX CMecel MPOSIBIIAIOT KUCIOTHO-OCHOBHOE OydepHoe JelicTBue:

a) YKCyCHasl KHCJIOTa-aleTaT HaTpus;
0) XJIOPOBOIOPO/IHAS KUCIIOTA — HATPUS TUAPOOKHUCH;
B) pacTBOp aMMHaKa - XJIOpUJ aMMOHMUS;
I') cepHasi KUCI0Ta-Cylb(aT aMMOHHUSL.
12. B 150,0 mn pactBopa coaepxurcs 15,0 r xjopuaa Harpus. Paccuutaiite THUTp
pacTBopa.
13. PaccuuTaiite pH 0,100 M pacTBOpa ru[poOKUCH KaJus.

BAPUAHT 2

1. Omnpenenute NOHATHS: «AHAIUTUYECKAs XHMHUSA», «XUMHUYECKHH aHAU3», «METOJ
aHaIn3a», «METOJMKA aHAJIN3a», «KaYEeCTBEHHBIN aHAJIN3», «KOJMYECTBEHHBIN aHAIIN3Y.

2. KnaccuduuupyiiTe MOrpemHOCTd XMMHYECKOIO aHalM3a B 3aBUCUMOCTH OT CIIocoba
BBIYUCIICHHSI ¥ OT IPUYHH MX BBI3BIBAIOIIHX.

3. [aiite ompezaeneHue CIEIYIOIUX CIIOCOOOB BBIPAXKEHHS KOHILEHTpAIMU PACTBOPOB:
MOJISIpHasi KOHIIEHTpAIHsl; MaccoBasi, 00beMHasi U MOJIbHASL JIOJH.

4. 3anumute GOpMyNbl U BBIYUCICHUS BOJOPOJHOIO U THAPOKCHIBHOTO IMOKa3aTelnei.
Kak wu3MeHsSI0TCS MX BEJWYMHBI B BOJHBIX pAcTBOpax KHCIOT W ocHoBaHuil. [lpuBenute



bopMyiy, OTpa)xaroulyto B3auMOCBSI3b MTOKa3aTeeH.

4. IlpuBenute omnpenencHUe TUTPUMETPUUECKOro aHanu3a. Kakoil mpolecc Ha3blBaeTcs
tutpoBanueM. Kiaccuduuupyiite MeToAbl TUTPUMETPUUYECKOTO aHaiu3a B 3aBUCUMOCTH OT
BUJIa XUMUYECKUX pEaKLuil, IPOTEKAIOIINX B IPOLIECCE TUTPOBAHUS.

5. IlpuBeaute npuMepbl MEpHOU MOCYAbI. [l Kakux 11e1ei oHa mpeaHa3HavYeHa.

6. [IpuBeaute onpeaeneHrne rpaBUMETPUUECKOro aHanusa. llepeuriciure OCHOBHBIE CTaAUU
rPaBUMETPUYECKOI0 aHAIH3A.

7. 3anumuTe MaTeMaTHYeCKHe BhIpaKEeHUS 3akoHOB byrapa-JlamOepra-bepa u
aJJIMTUBHOCTH ONTHYECKUX TUIOTHOCTEH. B Kakux MeTonax aHann3a MPUMEHSIFOTCS 3TU 3aKOHBI.

8. IlpuBenuTe npuMepsl JIEKTPOXUMUYECKMX METOJI0B aHAIU3A.

3agaun:

9. Oxpyraute pe3ysabTaT u3MepeHus ontuueckoi muotHoctu 0,345846, eciiu MOrpenIHOCTh
M3MEPEHMs] Ha JaHHOM ywacTke wmkanbl coctaBiseT 0,005 enunun? Kakas U3 OCTaBIEHHBIX
udp ABISAETCA HETOCTOBEPHOM MIIM TAKOBAs B 3aIMCH PE3yJIbTaTa HE IPUBOJUTCS?

10. IlpoBeaute pacueT v NPaBUILHO OKPYTIUTE PE3YNIbTaT:

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

11. Kakast u3 npuBeJeHHBIX peakiuil aBisgercs nportoiautudeckoil u nouemy CH3COOH +
NH4OH <=> CH3COONH4 + H20O umun AgNO3z + NaCl <=> AgCIl + NaNOs. Vkaxute mus
BBIOpAaHHOW pEaKIMH COMPSHKEHHBbIE KHUCIOTHO-OCHOBHBIE TMaphl. 3alMIIUTEe YpaBHEHUE
KOHCTaHTbl PaBHOBECHSL.

12. Kakue U3 npuBeIeHHBIX cMecei POSBISIOT KUCIOTHO-OCHOBHOE OydepHoe AeiicTBHe:
a) YKCyCHasl KCJIOTa-aleTaT HaTpus;
0) XJIOPOBOJOPOAHAS] KUCIIOTA — HATPUS THIPOOKHUCH;
B) pacTBOp aMMHAaKa - XJIOpUJ aMMOHMUS;
T') CepHAas KUCIOTa-Cylb(aT aMMOHHSL.

13. B 150,0 mn pactBopa coaepxurca 15,0 r xnopupa Hatpus. Paccuuraiite TUTp
pacTBopa.

14. Ckonbpko rpaMMOB pacTBOpeHHOro Bemiecta coaepxurca B 1,00 1 0,100 M pactBopa
BaClo.

15. Onpenenure ¢GakTOp PKBUBATEHTHOCTH W BBIYMCIUTE MOJISIPHYIO MaccCy SKBHBAJICHTA
dbocopHOIi KUCTOTHI ¥ IEPMaHTaHATa KaJUs:

a) H3PO4 + 2KOH = K2HPO4 + 2H,0; 6) MnO4 + 8H" + Se — Mn?* + 4H.0.

16. Paccunraiite pH 0,100 M pacTBOopa ruipOOKUCH KaJIHs.

17. Onpenenure, B NPSIMOM UM B OOpaTHOM HaIlpaBJIEHUU OYAET MPOTEKAaTh XMMHYECKas
peaxtms Fed* + 21" <=> Fe?* + I,. (Eo ( Fe®*/Fe?*) =+ 0,771 B, E° (I./21) = +0,535 B).

18. Beruucnure pacTtBOpUMOCTh xjopuaa cepedpa B Boje npu 25 °C. TTP(AgCl) = 1.78-10
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Bonpocut k 3auemy
OO0ume BONPOCHI AHAJIUTHYECKON XUMHUM

1. [Ipenmer, 3agauu U PYHKIMH aHATUTUYECKON XUMUH.

2. Ponp ®m 3ajaun aHAIUTHYECKOH XUMHH B CHCTEME DKOJIOTHMYECKON Oe30IacHOCTH,
OXpaHbl TPY/A U MIPU Pa3pEIICHUH YpE3BbIYAHHBIX CUTYaIUH.

3. IlonsaTue MeToda M METOAUKH aHAIM3a. MEeTOIbI aHATTMTHICCKOM XMMUH.

4. XuMyudeckuH aHanu3. MeTo bl XMMHYECKOro aHaJIn3a.

5. Buasl XMuMHUUeCcKOTo aHaIn3a: KaueCTBEHHBIN M KOTWYSCTBEHHBIN aHAIIH3.

6. AHAIMTHYECKUHM CUTHAJ.

7. Pe3ynprar aHanusa.

8. IMorpemHocTH XUMHUYECKOTO aHanmu3a. Kimaccudukanus morpenrHocTeil B 3aBUCUMOCTH
OT c1oc0o0a X BBIYUCIICHHS M OT IPUYHMH UX BBI3BIBAIOIIIHX.



9.0011ee mpeCcTaBICHNE O CTATUCTUYECKONH 00pabOTKe PEe3yJIbTaTOB aHan3a U ()OPMBI €ro
MIPEICTaBICHMSI.

10. IlpaBuna OkpyriaeHHsl pe3yJbTaTOB IMPOMEXKYTOUHBIX BBIYMCICHUN M  pe3yibTara
aHanu3a. 3Havallye ¥ He3Havalue uQpol.
11. IIpaBuia OKpyTJIeHHs IPU BBHITOJTHCHUH PA3JIMYHBIX apu(METHUCCKUX JECHCTBUM.

Xumuueckue memoowt ananuza

1. IlonsTre o Konm4ecTBe BeuecTBa. EQMHUIBI M3MEPEHUSI KOJTMYECTBA BELIECTBA.

2. DKBHBaJEHT, (DAKTOp SKBUBAJIEHTHOCTH, MOJIIpHas Macca 3KBUBAJIEHTA. 3aKOH
HKBHUBAJICHTOB.

3. OOuiee noHsATHE 0 pacTBOpax. PacTBopuTEIh U PACTBOPEHHOE BELIECTBO.

4. CriocoObl BbIpakK€HUsI KOHLEHTPALUU PacTBOPOB.

6. Ilonarue o kucnorax U ocHoBaHUsAX. [IporosmTrdeckas Teopus KHUCIOT U OCHOBaHMUM
(treopust bpencrena-Jloypn).

7. Cuna Kuciot u ocHoBaHUi. KoHCTaHTBI qucconuanuy KUCI0T U OCHOBAaHUM.

8. Bopoponuselii u rugpokcuibHbli nokaszarenu. Pacuer pH u pOH BoaHbIx pacTBOpoB
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHHH.

9. KucnotHo-ocHOBHbIE Oy(hepHBIE pacTBOPHI: COCTaB, MEXAHWU3M JEHCTBUS, MPUMEPHI.
Pacuer pH OydepHubix pactBopoB. bydepHas eMKoCTb.

10. KucnotHo-ocHOBHOE (IPOTOJIUTHYECKOE) TUTpoBaHue. I[IpuMmeHeHuHe 3akoHa
SKBUBAJICHTOB B THTPUMETPUUYECKOM aHAJIM3E.

11. CranmapTHbIe pacTBOPHI.

12. Kuca0THO-OCHOBHbIE HHAUKATOPBL: IPUMEPbI UHUKATOPOB; BBIOOP MHAUKATOPOB.

13. KowmmnekcHele coeauHenus. Kpurepuum OTHECEHUs COEAMHEHMH K  Kiaccy
KOMIUIEKCHBIX. [IpuMepbI KOMIUIEKCHBIX COEINHEHUH.

14. XenaTHple KOMIUIEKCHBIE COETUHEHMUSL.

15. IIpumepsl NpUMEHEHUsI KOMIUIEKCHBIX COEIMHEHNI B aHAJIMTUYECKON XUMUH.

16. KommiiekcomeTrpruueckoe TutpoBanue. KommiekcoHoMeTpus.

17. Haubomnee pacnpocTpaHeHHbIE KOMIUIEKCOHBI. TpuitoH b.

18. IHaukaTopsl B KOMIUIEKCOMETPUUECKOM TUTPOBAHUH.

19. OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIMU: ONPEIEIICHUE, IPUMEPHI OKUCIUTEIEH,
BOCCTAHOBUTEJEH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUH.

20. IIpuMeHeHne OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B AHAIUTUYECKON XUMHHU.

21.  OKMCIUTEIbHO-BOCCTAHOBUTEIBLHOE  TUTPOBAaHME:  METOABI,  KJaccH(HUKalus,
WHIUKATOPBI.

22. IlepmaHranaromMeTpus U OUXPOMaTOMETPHSI.

23. ManopactBopuMble coeAMHEHNs. VIOHHAst 1 MOJIEKYJISIpHAsE PACTBOPUMOCTH BEIIECTB.

24. TIlpousBeneHue pacTBOPUMOCTH. MaremaTuueckass CBS3b pPacTBOPUMOCTH U
IIPOU3BENIECHUS PACTBOPUMOCTH.

25. IlpumeHeHMEe MalOpacTBOPUMBIX COEIMHEHUN B AHAIWTUYECKOW XHUMHUU IS
OoOHapy>KeHHsI U OTIpeIeIeHNUs BEILECTB.

26. I'paBuMeTpuuYecKHil aHalW3: OMNpeAeNeHUE METOJa, METOJbl TPaBUMETPUUYECKOTO
aHaJIM3a, IPUMEPBI IPUMEHEHMSI, TOCTOMHCTBA U HEJOCTATKH.

27. O06mias cxema MpoBeICHUS TPABUMETPUIECKOTO OMPEIEICHUS METOI0M OCAKICHHUS.

28. ®dopma ocaxkaeHus. [ paBumerpudeckas ¢popma. ['paBumerpuueckuii Gpaxrop.

29. Paznuuus npu paboTe ¢ KpUCTATTMYECKUMHI U aMOP(HBIMHU OCaJAKaMHU.

30. TexHuMKa NpPOBENEHUS TI'PABUMETPUUECKOIO OIPEIEIECHUS METOJOM OCAXKICHHUS:
pacTBOpeHHe, OCaXJACHHE, TMPOMBIBAHME OCAaJKOB, (HIBTPOBAHME, BBICYIIMBAHUE W
IIPOKAJIMBaHUE.

31. Becsl. B3semuBanue. [IpaBuna paboThl Ha TEXHOXMMHYECKHUX M aHAJTUTHUECKUX Becax.

32. PacueTsl B IpaBUMETPUYECKOM aHAIIN3E.



HHcmpymeHmaJlbnble MEMmOoObl XUMUUECKO20 AHAU3A

1. Xumuueckue, (U3NKO-XUMHUYECKHE U (U3NYECKUE METOJAbl aHallu3a: OINpeiesieHus,
OCHOBHBIC MTOHSTHS, KJTaCCHU(DUKAIIHSL.

2. DnexTpoMarHutHoe wuznydyeHue. OCHOBHBIE XapaKTEPUCTHKU 3JIEKTPOMArHUTHOTO
m3nydenusi. Cnektpsl  BemiectB. Kiaccupukammst  criektpoB.  CrHekTpajibHas — JTHHHUS.
XapakTepUCTUKHU CHEKTPAbHON JMHHUM: IMOJIOKEHHE MaKCUMyMa, MHUKOBas U WHTETrpalibHas
WHTCHCUBHOCTH, MOJTYIIHPUHA, KOHTYD.

3. Ontuueckue (CreKTpaibHbIEe) METO/Ibl aHAJIM3A: KJIacCUpUKalLUs, 00JIaCTH IPUMEHEHHUS,
JIOCTOUHCTBA M HEJIOCTATKHU.

4. 3akonsl byrepa-JlamOepra-bepa 1 aqTUTHBHOCTH ONTUYECKHUX IUIOTHOCTEH. MOJISpHBIMA
KOX((UIIUEHT CBETONOTIIONICHHUS.

5. Crioco6nl onpezienieHus: KOHIIEHTPAIMH BEIIECTB B PACTBOPAX.

5. CrnektpodoromeTpsl u hoTokomopuMeTphbl. HasHaueHNe OCHOBHBIX OJIOKOB IMIPHOOPOB.

6. DIeKkTpoxuMUYecKHue MeToAbl aHanuza. Kiaccupukanus MeromoB, obiacTu
MPUMCHEHUS, JOCTOMHCTBA U HEIOCTATKH.

7. O61iee mpeacTaBiIeHUE O MOTECHIIMOMETPUYECKOM METOJ aHalu3a: OIpe/ieiieHHe, Mpsmas
MOTEHIIMOMETPHUSI ¥ IOTEHIIMOMETPHUIECKOE TUTPOBAHUE.

8. OOmiee mpeacraBieHre 00 aMIIEPOMETPHUECKOM METOe aHaIn3a: OCHOBHBIC MOHSTHS,
KJIacCU(UKaIHs, 00JI1aCTH IPUMEHEHUS, IOCTOUMHCTBA M HEJIOCTATKH.

9. Oburee npeacTaBieHrue O KOHAYKTOMETPUYECKOM METOJIe aHalln3a: OCHOBHBIE MOHSTHS,
KJIacCU(UKaIs, 00JIaCTH IPUMEHEHUS, IOCTONHCTBA M HEJIOCTATKH.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepumn orBera

3auTeHo ['mybokoe u xopollee 3HaHHE U MOHUMaHHE MpPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUH n OCHOBHBIX HOHﬂTHﬁ; TCOPCTUICCKUX
3aKOHOMEPHOCTEH; bakTHIeCKuX JAHHBIX; 0OCTOSTENbHBIN,

JIOTMYECKUI U TPaMOTHBIN OTBET BO BpeMs CAAUM 3aueTa; y/AeIbHbII Bec
OIIMOOK MpU KOHTPOJILHOM T€CTUPOBaHUU — He 6osee 50%.

He3aureno Cnaboe  3HaHME  OCHOBHOM  TEpPMHUHOIIOTUH,  TEOPETHYECKHX
3aKOHOMEpPHOCTEH, (aKTUUECKUX JaHHBIX, OIIMOOYHBIM OTBET Ha

3ayeTe; yAeIbHbIN Bec OMUOOK MpU KOHTPOJILHOM TECTUPOBAHUU —
oomee 50%.

[Iporpammy cocraBuiia:

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