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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Lesb oCBOEHUS TUCIUILIMHBL: COPMHUPOBATH y CTYAEHTOB IIPOYHBIN (PyHIaMEHT 3HAHUN OCHOBHBIX
3aKOHOB IIPUPOJBI M XMMUYECKOH HAYKHU JUIsl YCBOEHMSI MOCIEAYIOINX 00IIenpo(ecCHOHAIBHBIX U CIELH-
AJIbHBIX TUCIMILINH; 00ECIICUYUTh MOJIHOE YCBOCHUE TEOPETUUYECKUX OCHOB COBPEMEHHOW XHMUHU.

3agaun:

- TIOJTy4UTh 0a30BBIC NPECTABICHNUSA 00 OCHOBHBIX pa3/esiaX TEOPETHUECKON M MPUKIIAJAHOW XUMUH,
UMETb [IPEJCTABICHHUE O POJIM O0IIEeH 1 HEOPraHNUECKOM XMMUHU B Pa3BUTUH TPATULIMOHHBIX U CO3JJAHUHU HO-
BBIX OTpaciieil HAyKH ¥ TEXHUKH, TOTYYSHUH XUMUYECKUX BEIIECTB U3 PUPOAHBIX 00BEKTOB WM ITyTEM CHH-
Te3a, PallMOHAIbHOM HCII0JIb30BaHUU IPUPOIHBIX OOTraTCTB, OXpPAaHE OKPY KAIOLIEH cpelibl; U3yUYUTh OCHOBHBIE
MIOHATHUS U pa3/ieibl 00Iei 1 HEOPraHMUECKOW XUMUHY;

- BJIa/IeTh MHPOpMALIME O CTPOEHUHU aTOMOB, MOJIEKYJI, O IPUHIUIAX ONUCAHUSA XUMUYECKOHN CBS3H;
YCTaHABIIMBATh JIOTUYECKUE CBA3U MEXAY ITOJIOKEHUEM 3J1eMEHTOB B Ilepuonnueckoil cucreMe U XUMHU4e-
CKMMH CBOWCTBAaMU BEILECTB; HA OCHOBE TEOPETUYECKUX 3HAHUMN OLCHUBATh BO3MOXKHOCTH ITPOTEKAHUS TEX
WJIA VHBIX PEAKIIUN;

- c(OpMHUPOBATH HABBIKK pabOTHI B XMMUYECKOH J1a00paTOpHH, 3HaTh IIPaBUiIa OOPAIEHUs C XUMUYe-
CKUMH PEaKTUBAaMH U IOCY/I0i; yMETh JieslaTh 0O0CHOBAHHBIN BBHIOOP COOTBETCTBYIOIIETO METOJIAa UCCIIEO-
BaHU JUIs PELICHUs IPAaKTUUECKUX 3a/1a4; YMETh CaMOCTOATENbHO padoTaTh ¢ yueOHOM, HAy4HOU U CIIpaBOyY-
HOU JTUTEPaTypOii, BECTH HHPOPMAITMOHHBIH ITOHCK;

- U3Y4YUTHb OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOW TEOPETHUYECKOM OpraHM4eCKOM XHWMUU; IPUHLUIIBI
KJ1acCu()UKAMU OPraHMYECKHX COSAMHEHUH; MpaBHiia CHCTEMATUYECKOH, palMOHAIBLHOW M TPUBHAIBHOM
HOMEHKJIATypbl; OCHOBHBIE CIOCOOBI MOJYYEHHMsS OpPraHWYECKMX COEAMHEHHMH pa3iM4HbIX KJIAcCOB, HX
¢u3nveckne M XMUMHUYECKHE CBOWCTBA, KAaYECTBEHHBIC PEAKIMH Ha pa3IMYHbIE KJIACCHl OPraHUYECKUX
COECIUHEHUI U OTEIbHBIE IIPEACTABUTEIN;

-[I0JIyYUTh CUCTEMHBIE TEOPETUYECKNE HAYUHbIE U PUKJIAIHbIE 3HAHUSI 00 OCHOBAX KaY€CTBEHHOI'O U
KOJINYECTBEHHOI'0 aHaJIN3a, O MEeTOJjaX, CPe/ICTBAaX, IPUHIUIIAX UACHTU(PHUKALIMY, OOHAPYKEHUS, pa3e/ICHHs
U OIPEEICHUS XUMUYECKOTO CTPOCHHUSI U CBOMCTB HEOPTAHUYECKUX COCUHEHUN.

2 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnuminHa otHocuTes K 6a30Boit yactu 01oka [l «lucuuniusel (MOLyIn)»
[TpepexBU3UTBI AUCHUILTUHBL: Omcymcmeyom

[ToctpexBuzutel nucummiunbl: b1./[.B.9 [lousogedenue, B2.I1.B.Il.1 I[lpakmuxa no npogurio
npogeccuonanvrou oesmenvrocmu, @/T.1 Cospementvle Memoovl UccIe008aHUSA 8 XUMUU U OUONOSUU

3 TpeOoBaHus K pe3yibTaTaM 00y4eHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlIpaBJieH Ha (POpMHUpPOBAHHUE CIEAYIOLIUX PE3YIHTATOB 00yUEHUS

Ko 1 HaumeHoBanue
(hopMUPYEMBIX KOMIETEHITHH

Ko u HaumMeHoBaHue
WHJIMKATOPa JOCTUKEHUS
KOMIIETEHIIUHA

[Tnanupyembie pe3ybTaThl 00yYeHHS O
JUCLUIUIMHE, XapaKTEPU3YIOLIHUE ITAIIbI
(dhopMHUPOBAHMS] KOMTIETEHITUN

OIIK-6 Cniocoben
UCIIOIb30BaTh B
npohecCuoHaNBHOM
JESITeIbHOCTH OCHOBHBIE
3aKOHBI (DU3UKU, XUMHH, HAYK
0 3emiie 1 OMOJIOTHH,
NPUMEHSTh METO/IbI

OIIK-6-B-1 ®opmynupyer
OCHOBHBIE KOHIICTIIINHU H
METO/IbI, COBPEMEHHBIE
HaTpaBJICHUS MaTEeMaTHKH,
(Gu3MKH, XUMHUH U HayK 0 3eMiie,
aKTyaJIbHbIe TPOOIEMbI
OMOJIOTUYECKUX HAYK U

3HaTh: OCHOBHBIE OHSTHS, TEPMHUHOJIO-
THI0, IEPUOINYECKUI 3aKOH U TTEPUOTU-
YECKYI0 CUCTEMY XUMHUYECKHUX IEMEH-
TOB, KOJIMYECTBEHHBIE

3aKOHBI B XUMHUH, UX (HYOPMYITHUPOBKH U
(bopMyJIbHBIE BBIPAKEHUS.

YMeTb: NpUMEHATh IPaBUIIA U 3aKOHBI

MaTEMaTHYCCKOI'0O aHajInu3a u NEPCICKTUBBI XUMHHU B pacu€Tax UCXOAHBIX Macc, 00b-
MOZACIINPOBAHUA, MCKIAUCHTUIIIIMHAPHBIX €MOB PAaCTBOPOB H T.II. ITPU MTPOBECACHUN
TCOPCTUUCCKHX U I/ICCJ'IG)IOBaHI/Iﬁ KOJIMYECCTBCHHOT'O aHaJIn3a.
OKCIICPUMCHTAJIbHBIX




Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETEHITHHA

Kox n HaumenoBanue
WHIIMKATOpa JOCTHKECHUS
KOMIIETEHIINHN

[Tnaaupyemblie pe3ynabTaThl 00yUeHUs 110
TMCIUATUTHHE, XapaKTEPU3YIOIIHE TAITbI
(hopMUPOBaHUS KOMITETEHITHIA

HCCIIeI0BaHMM, MPUOOpETaTh
HOBBIC MaTEMAaTUYCCKUEC U
€CTeCTBEHHOHAYYHbIC 3HAHUS,
UCIIOJIB3YSl COBPEMEHHBIC
o0pa3oBaTeNbHbIC U
UH(POPMALIMOHHBIE TEXHOJIOTHH

OIIK-6-B-2 Hcnonb3yer
HaBBIKH J1a00paTOPHOI paboThI
Y METOJIbl XUMHH, (PU3HKH,
MaTeMaTHIeCKOTo
MOJIETTUPOBAHUS U
MAaTeMaTUYECKON CTaTUCTUKU B
npodecCuoHAIbHON
JeSTEIIbHOCTH

Baanersb: npaBmiiaMu 00pamieHust ¢ Xu-
MUYECKUMH BEIIECTBAMHU, TIOCYI0H, TPH-
O0opamu, a Takxke ¢ BRBIOOpOM Hanbosee
0€30IMacHbIX U HANMEHEE TPYIO0EMKHUX
METO/IOB aHaJIn3a; 0a30BBIMH KOJIMYE-
CTBCHHBIMHU U KQU€CTBCHHBIMH METO-
JlaMH MCCJIEAOBAHUS OKPY KArOLIEH JIe-
CTBUTEJIIBHOCTH U 00pabOTKU MOTyUYeH-
HOM nH()OpMAaINH.

4 CTpyKTYpa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa QM CHUATINHBI

TpynoeMkocTs,
Bun paboter aKaJeMHYECKHUX YaCcOB
1 cemectp 2 ceMecTp BCETO
O6masi Tpy10éMKOCTh 108 108 216
KonrakTHas padora: 68,25 34,25 102,5
Jlexmmm (JI) 34 18 52
Jlaboparopubie paboTsl (JIP) 34 16 50
ITpomexxyTodHast arTecTanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTejibHAas pa6oTa: 39,75 73,75 113,5
- CAMON0020mosKa (npopabomka u nO8MopeHue 1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u yueoHvix nocoouti),
- N0020MOBKA K 1aOOPAMOPHBIM 3AHAMUIM,
- N0020MOBKA K NPOMENHCYMOUHOMY KOHMPOIIO,
- N0020MOBKA K PYOEHCHOMY KOHMPOJIO.
Bua uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, aug. 3a4. aug. 3au4.
aug¢epeHIPOBAHHBIN 3a4€T)
Paznensl aucuunianHbl, H3ydaembie B 1 cemectpe
KonnuecTBo yacos
Ne ayIuTOpHast
paszena HanmenoBanwue pa3aenoB Beero aGoTa BHEay/I.
T 13 | P paboTta
1 OcCHOBHBIE TOHSITHS ¥ 3aKOHBI OOIIEH XUMHH 8 2 4 2
2 XuUMHUECKasi TEPMOJIMHAMHUKA 8 2 2 4
3 Kunernka XuMHU4ecKuX peakiuii. XuMuieckoe 6 2 2 2
paBHoBecue. Karanmus
4 HucnepcHsie cuctemsl. PactBopsl. KoHrienTpanus 6 2 2 2
pacTBOpOB
5 PacTtBopb! 2neKTpoanTOB. BomopoaHslii 6 2 2 2
MoKazareisb. [ uiponus conen
6 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 6 2 2 2
7 Teopernueckre npeacTaBiIeHUs B OpraHU4eCKON 10 4 2 4
XUMHHU
8 [IpenenbHble U HENPEACIbHBIE YTIEBOIOPOIbI 14 6 4 4
9 ApoMaTHyecKue yriieBOAOPOIbI 8 2 2 4




KonnuecTBo yacos
Ne HaumenoBanue pa3aenon ayAMTOpHAA BHEAy/I.
paznena BCETO abora 6
1|3 [ap | PO
10 Cruptsl ¥ GeHOIBI, POCTHIE DUPHI 6 2 2 2
11 AJpaeruapl 1 KETOHBI 6 2 2 2
12 KapOoHOBBIE KMCIOTHI M X POU3BOJAHbIE 8 2 4 2
13 A3oTcoiepKallue OpraHnuecKre COeTMHEHUS 6 2 - 4
aMUHBI 1 HUTPOCOCAMHCHHUS
14 buooprannueckue coeMHEHNs: aMUHOKUCIIOTHI U 10 2 4 4
YIJICBOJIBI.
Hroro: 108 34 34 40
Pazensr quCHUIUTNHBL, U3y4aeMbIe B 2 ceMecTpe
KonandgecTBo yacos
Ne HaunmeHnoBanue pa3zeioB ayTopHad BHEAy/I.
pasnena BCETO aborta
13 | P pabora
1 OCHOBHBIE OHATHUS aHAJTUTHYECKOH XUMHUHU. 10 2 2 6
2 Turpumerpus 50 10 8 32
3 ['paBuUMeTpHs 16 2 2 12
4 DU3NKO-XUMHUYECKHE METOILI aHAIN3a 32 4 4 24
(cnexTpooTOMETpHS, TOTCHITMOMETPHSI)
Hroro: 108 18 16 74
Bcero: 216 52 50 114

4.2 Coagepxanme pa3iejoB IUCHUININHBI

1 OcHoBHbIE MOHATHA M 3aKOHbI 00mel XuMUM OCHOBHBIE TMOHATUS XMMMH: BEILLECTBO, aTOM,
MOJIEKYJa, MOJb BELIECTBA, MOJISIPHAs Macca BEIECTBA, MOJb JKBHUBAJICHTA BEILLECTBA, MOJSPHAs Mmacca
SKBHMBAJIEHTA BEIIECTBA, OTHOCHUTEIbHAs IUIOTHOCTh ra3a, 4uciao ABOrajpo, MOCTOsIHHas ABoOraipo.
OCHOBHBIE 3aKOHBI XMMHH: 3aKOH SKBHBAJIECHTOB, 3aKOH COXPAHEHHUS MAacCChl BEILECTB, 3aKOH IOCTOSIHCTBA
coCTaBa XMMHUYECKUX COEIMHEHM, 3aKOH ABOTapO U CIEACTBHS U3 HETO, 3aKOH MaplHaJIbHBIX JaBICHUH.

2 XumMun4eckasi TepMOAMHAMHKA | 3aKOH TepMoaAMHAMUKH. 3akoH JlaByasbe-Jlamnaca u ciencreue
u3 Hero. 3akoH ['ecca u ciencTBre U3 Hero. DHTANBIUA. DHTPONHs. 2 U 3 3aKOHBI TEPMOIMHAMUKH. DHEPTUs
['u66ca. Temneparypa paBHOBecus. TepMoIuHAMUYECKHI aHAJIU3 CUCTEMBI

3 KuHeTuka XUMH4YeCKHUX peakuuii. Xumu4deckoe papHoecue. Karanus Onpenenenne ckopoctu
XUMUYECKON PEAKIUU. 3aBUCUMOCTh CKOPOCTH PEAKIMHU OT pa3inyHbiX (dakTopoB. OOpatumbie ©u
HeoOpaTHUMble XHMMHUYecKHe peakuuu. KoHCTaHTa XMMHYECKOro paBHOBecHs, ee pacueT. CmelneHue
xumuueckoro pasHosecus. [Ipuniun Jle-Ilatenbe. CMmelieHne XUMUYECKOTO paBHOBECHS IIPU U3MEHEHHH B
CHUCTEME JaBJICHMs, TEMIIEpATypbl U KOHUEHTpauuu Benlectsa. Karanus, Buasl karanusa. KaranusaTopsl u
MHTHUOUTOPBI XUMUYECKHUX PEAKIIUM.

4 [ucnepcubie cucrembl. PacrBopnl. KoHunenrpanms pacTBopoB JluclepcHBIE CHCTEMBI,
Kkiaccudukanus, npuMepsl. PactBopsl. @usndeckas 1 XUMUYECKasi TEOPUU PAaCTBOPEHMsI. XapaKTEepUCTUKA
pactBopoB. CriocoObl BbIpa)k€HHUs] KOHIIGHTPALMU pPAacTBOPOB. PacTBOpMMOCTH BEIIECTB, 3aBUCUMOCTh
PacTBOPUMOCTH OT pa3inuHbIX (akTopoB. TemnepaTypa KUNIEHHUS U TEMIIEpaTypa 3aMep3aHus PacTBOPOB.

5 PactBopsI 371eKTponTOB. Bogopoansiii nokasareb. I'maposms couseit Dnextponutsl. Teopus
AJIEKTPOJIUTHYECKON aucconnanuu Appenuyca. CTeneHb 3JIEKTPOJUTHYECKON aucconuanu. CHIIbHBIE U
crnabple >nekTponuThl. KoHCTaHTa AMcconManuy caaboro »JeKkTponuTa. 3akoH pasdasieHus OcTBaibla.
Jucconmarus KUCJIOT, COoJield U OCHOBAaHUH B Bojie. Peakiinu B pacTBOpax 3JE€KTPOMTOB (MOHHBIE PEAKITNN).
HNonnoe npousseneHue Boabl. Bonopoanslii nmokasarens. OnpeneneHue peakuuu cpeasl. 'naponus comieil.
Tune! ruaponuza. Crenens rufponnsa. @akTopbl, BIUAIONIME HA CTENIEHb THIPOIH3a.



6 OKHCIMTEIBLHO-BOCCTAHOBHTE/IbHBIC peakuuu CTEneHb OKUCIICHHS DJIEMEHTOB. Baknenmue
okucnautenn U BoccraHoBurenu. Kmaccudpukamus OBP. Meronsl paccranoBku ko3¢ ¢uiuentos B OBP
(METO/T AIEKTPOHHOTO OalaHca ¥ METOJ JIEKTPOHHOMOHHOTO OajaHca).

7 Teoperuyeckue NpeACTaABJIeHUA B OPraHUYecKOM XUMUU BBeleHHE B OPraHUYECKYIO XHUMHUIO.
[Ipeamer, UCTOPUYECKU OYEpPK Pa3BUTHUS U 3HAYEHHE OPraHUYECKOW XUMHUU. TeopeTnyeckue BO33pEHUs B
opraHuuyeckoil xumuu. Teopusi cTpoeHMss opraHuueckux coeauHeHuil A.M. bByrtnepoBa. M3omepus
(cTpykTypHas, KOH(pOpMAIMOHHAs, TeOMETpUYECKasi, ONTHUYeCcKas). THUMbl XUMHYECKHUX  CBS3EH.
I'ubpuauzanmsa. B3anMHoe BIUsiHEE aTOMOB B MOJIEKyJie (MHAYKTUBHBIA M Me30MepHbIi 3¢ dekTrr). Tursl
OpraHMYecKux peakuuii u peareHtoB. [lpeacraBienuss o Mexanusme peakuud. Kiaccudukanms
OPraHUYEeCKUX COECIUHECHUM.

8 IlpenesbHble U HenmpeaedbHbIE YIIeBOAOPOAbI AnKaHbl. ['oMoNOrHYecKuid psiji, HOMEHKJIATypa,
nzomepust. IlpuponHble MCTOYHMKM MPEAEIbHBIX YIiaeBoaopoAoB. CrocoObl mnonydeHus. Pusndeckue
cBoiictBa. Ctpoenne (ocobeHHocTn o-cBsa3elt C-C m C-H B Mosekynax aJkaHOB). XMMHUYECKHE CBOWCTBA
(peakuu paguKalbHOTO 3aMEIICHUS: TAIOTeHUPOBAaHME, OKUCICHUE, HUTPOBAHUE, CYIb(OXIOPUPOBAHHE,
TepMuueckue mnpesBpaimieHus). CTaOMIbHOCTh AJKWIBHBIX PAJAUKANOB. TepMUUYECKUNH U KaTaIUTUYECKHI
KPEKHUHI. AJIKEHbl U aJKUHBL. ['oMosiornueckue psabl, U3oMepus, HoMeHkJIaTypa. CrocoObl MoayyeHus.
®dusnueckue cBoirictBa. OCOOEHHOCTH CTpOCHHS (NMPUPOJA TBOMHOM W TPOWHOW CBsA3EH). XUMHUYECKUE
CBOWCTBA aJIKEHOB. DJIEKTPO(UIBHOE U paUKaIbHOE MPUCOeTUHEHNE. Peakiny paauKaabHOTO auTHIIBHOTO
3ameneHus. OkuciaeHue (SMOKCUAMPOBAHUE, TUIAPOKCUIMPOBAHUE, O30HONHU3, >KECTKOE OKHUCIICHUE).
XUMHUYECKHE CBOMCTBA aJKUHOB. Peaknum 31eKTpoQUIBHOTO ¥ HYKJICO(PHIFHOTO MPUCOCTMHEHUS.
Kucnornele cBoiictBa ankuHOB. Oxucnenue. Onuromepusanus M MOJMMEPU3aLUs HENPEICIbHBIX
yTIeBOA0pOAOB. bropasnaraemsie u OnoHepasnaraeMbie OJIUMEPHI.

9 Apomaruueckue yriaeBogopoabl Apenbsl. Kiaccudukanus. [IpuzHaku apoMaTuyHOCTH.
OtnenpHbple mnpeactaBuTenu. M3omepus, HomeHkinarypa. [lpupoaHble HMCTOYHMKHM apOMaTHYECKUX
coequHeHunil. CnocoObl nonyuyenus. Ctpoenue 6eH3ona. XuMHUECKHUe CBOMCTBA (peakIuu 3JIeKTPO(UILHOTO
3aMEILIEHUs] B apoMaTHYeCKOM Kojblie). OpueH- 7 TaHThl MEPBOrO M BTOPOrO pPOAd, MX BIMSIHHE Ha
PEaKIMOHHYIO CIIOCOOHOCTh M OpPHUEHTAIMIO 3JIEeKTPOoHIbHOTO 3amerieHus. [IoHSATHE O MHOTOSIEPHBIX
apeHax C MW30JUPOBAaHHBIMM U KOHJEHCHUPOBAaHHBIMU KoJjbllaMHu. KaHIIEpOreHHOCTh apoMaTHYeCKUX
COETUHEHUH.

10 Couptel u ¢enoabl, npocroie 3¢upbl Knaccudukanus crnuproB. OJHOATOMHBIE CHUPTHI.
I'omonoruueckuit psg, nzomepus, HomeHkiaarypa. Crnocoosl nonydenus. Gusndeckue cBoiictBa. CTpoeHHe.
XUMHUYECKHE CBOMCTBAa (KHCIOTHO-OCHOBHBIE, HYKICO(DWIBHOE 3aMEIIeHHE THIPOKCHIBHOW TPYIIIHL,
OKHCJICHHE, BHYTPUMOJIEKYJISIpHAs M MEXMOJIEKYJIIpHas Aerujaparanus). buorpanchopmarus aiakorosis B
opranusme yenoBeka. MHoroatoMuble ciupThl. deHounbl U HadTONBl. ApoMaTHUeCKHe CIUPTHL. TOKCUYHBIE
cBoiicTBa (penonoB. Knaccudukanus npocteix 3¢pupoB, udoMepus, HoMeHkiIaTypa. CrocoObl MmosyyeHHus.
dusznueckue U XUMHUYECKHE CBOHCTBAa (OCHOBHOCTb, pAacCUICMJICHHE TaJlOreHOBOJOPOJaMH, O
raJIOTEHUPOBAHHUE).

11 Anbaernasl 1 keToHbl M3omepus u HomeHkIatypa. CriocoOs! nonyyeHus. Pu3znueckre cBoicTBa.
Crpoenue kapOOHWIbHOW rpynmbl. CpaBHEHUE PEAKIIMOHHON CIMOCOOHOCTH ajbJCTHIOB U KETOHOB.
XuMHUUecKue cBOWCTBA (peakuy HyKJIeQHUIbHOTO MPUCOETMHEHNS 110 KapOOHMIBHOM IpyIIe, OKUCIEHUE U
BOCCTAHOBJICHHE, TAIOPOPMHAs peakiMsl, OJIUTOMEPHU3AL).

12 KapOonoBble KHCJIOTBI M MX npou3BoaHble Krnaccupukanums. Haxoxxnenuwe B mpupoje.
I'oMonornueckuii psig  NOpeesbHBIX MOHOKapOOHOBBIX KHUCIOT. Pusmueckue cpoiictBa. CTpoeHHe
KapOOKCWJIBHOW  Tpymnmbl. XHMMHYECKHE CBOWCTBA  (KHUCIOTHOCTb, HYKJICO(DUIBHOE 3aMElIeHHUE,
nexapOokcunupoBanue). [loayyeHre u cBoiicTBa (YHKIMOHAJIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCIIOT:
COJIEH, CII0XKHBIX A(UPOB, AHTHJIPHUJIOB, TAIOTEHAHTUIPHJIOB, aMUIOB U HUTPHIIOB. CpaBHEHUE allUIMPYIOLIECH
criocoOHocTH. /JlukapOoHOBBIE KUCIOThI, apOMAaTHUYECKUE U HETIPEAEIbHbIE KApOOHOBBIE KHCIOThI: OCHOBHBIE
cocoObl modydeHuss M cBoiictBa. JKupel u wmacna. Ilonstme o nunmuupax. buopons aummaoB.
I'unpokcukucnoTel 1 OKcokucnoThl. Kinaccudukanus, nzomepus, HoMeHkJIaTypa. OCHOBHbIE IPEACTaBUTEIH.
Ontuyeckast u3oMepusi THIPOKCUKUCIOT. CriocoObl monmyuyeHus. OcoOeHHOCTH cTpoeHHs. PU3NUEcKue u
XUMHUYECKHE CBOKCTBA.

13 A3orcoaep:kamue OpPraHMYecKue COeJIMHEHHs: AMUHbI M HHUTPOCOCAMHEHHMS] AMUHBI.
Knaccudukanus, uzomepus, HomeHkiarypa. CrocoObl monyueHus. Pusmueckue cpoictBa. CTpoeHue.
XuMHUYEcKre CBOMCTBA (KUCIOTHO-OCHOBHBIE U HYKJICO(UIIbHbBIE CBOMCTBA, pEaKIIUH C a30THUCTON KUCIOTOH,
aNeKTpodUIbHOE 3aMellleHne B apoMarudeckux amuHax). Hurtpocoennnenus. Homenknatypa. CrnocoOsl



nonyyeHus. Dusnyeckne M XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH a30TCOJAEPKAIIMX OPraHUYECKUX
COEIMHEHHUI.

14 buoopranuyeckue COeJUHEHHSI: AMHUHOKHMCJIOTHBI M  YIJEBOAbl AMHWHOKHCIOTHI.
Knaccudukanus, uzomepus, HomeHkiarypa. OcHoBHbIe npeacTaButenu. CriocoOs! nomyueHus. Gusnueckue
U XMMHYECKHE CBOMCTBA (peakIMH MO0 aMHHO- U KapOokcuiabHOW rpynmam). [lonunentunst. [lentuaHbiit
cuHTe3. benmku: crpykTypHas opraHuzanus W cBoiictBa. JleHatypauusa Oenka. buonormueckoe 3HaueHHe
aMUHOKHCIOT W OenkoB. YrueBoawl. Krnaccuduxamms. OtnenbHble mpeacraButend. Pumdeckue u
XUMH4YeCcKHue cBoicTBa. IloHarne o rmiHMko3upax. BoccranaBinuBaromme #W  HEBOCCTAHABJIMBAIOLIHE
nucaxapuipl. Onnro- U nonucaxapuasl. bBUOpob yrieBoaos.

15 OcHOBHBIE OHATHS U ONPe/ieIeHNs] AHATUTHYECKO XMMUH.

3agaun aHaTUTUYECKOM XUMHUM. KauyecTBEHHBIH M KOJIMYECTBEHHBIM aHain3. OCHOBHBIE METO/IbI
KOJINYECTBEHHOI0 aHaiu3a. XUMWUYECKUN aHalnu3 U €ro Meroiabl. PU3MKO-XMMHUYECKHWW aHAJIU3 U €ro
MeTo ibl. CpaBHUTENbHAS OI[CHKA XUMUYECKUX U (PU3UKO-XUMHUYECKHX METOJIOB.

16 Xumuveckne MeToabl aHaJAN3a. TuTpumMeTpus.

OcHoBHble TIOHATUS B TUTpuMeTpuH. [locyna B 0ObeMHOM aHanM3e M MpaBuia MOJB30BAHUS €IO.
CriocoOer TuTpoBaHusi. CriocoOBl BHIPaXKCHHSI KOHIIGHTPAIIMM B TUTPUMETPHH, UX B3aUMHBIA TIEpecyer.
3aKOH SKBUBaJICHTOB. MeToa HelTpanuzanuu. Monnoe npoussenenue Boabl. pH u pOH. YpaBHenus peakiuit
HedTpamu3anuu. CrnocoObl  YCTAaHOBIIGHUS TOYKH OKBHBAJEHTHOCTH B METOAC HEUTpaIH3aIUU.
KucnorHoocHoBHbIE MHAMKATOPHI. KpHBbIE TUTPOBAHUS: CUIILHON KUCIOTHI PACTBOPOM CHUIIBHOTO OCHOBAHUS;
CJ1a00ii KUCIIOTHI PACTBOPOM CHIILHOTO OCHOBAHUST; CJ1a00T0 OCHOBAHUS PACTBOPOM CHIIbHOM KUCIOTHL. MeTo T
HelTpanu3anuu. [IpuroroBienue TUTpaHTa U ONPEAETICHUE KOHIIEHTPAIIMH COJITHON KUCIOTHI ( ypaBHEHUS
peakuuii TUTPOBAaHUS, WHIUKATOPBI, pacyeT). Mcmonb3oBaHWE peakiMil OCaXKIEHUS B TUTPUMETPHUH.
ApPreHToMeTpu4eckoe OIpeleleHre XJIOPUAUOHOB 1Mo Merony Mopa. JpoOHoe ocaxkieHue xjopuaa U
xpomarta cepebpa. Mcnonp3oBanne peakuuii KOMILTIEKCO0Opa30BaHusl B THATpUMETpUH. KoMIuiekcoHOMETpust
(TUTpaHTBI, YCIOBUS THUTPOBAHMS, YPABHEHHUS pEaKIUd, METAJIOXPOMHBIE HMHAMUKATOPHI). Peakuuu
OKHCJIUTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBaHUS. PacueT OKHCIUTENTbHOBOCCTAHOBUTEIBHBIX MTOTEHIIMATIOB
710, TIOCTIE U B TOUKE SKBUBAJICHTHOCTHU. BUJ KprBOIi TUTpOBaHUA U ee 00paboTKa.

17 I'paBumeTtpus

BecoBoil anHanu3. AHanuTHYecKue U TeXHUYeckre Bechbl. OCHOBHBIE CIIOCOOBI BECOBOTO aHAlW3a
(BeIIETIEHUE, OTrOHKA, ocaxieHue) OrpenernieHne COACpKaHUS TUTpOocKonuueckor Biard. [lonsarue
abCoMIOTHO CyXOro BellecTBa. [lepecuer pe3ynbTaTOB aHaIN3a Ha CyXO€ BEIIECTBO.

18 ®u3nko-xumMuvecKkne MeToIbI AaHAIHU3A.

DIEKTPOXUMHUYECKUE METO/IbI aHanu3a. Konnykromerpus (ocHOBHBIE TIOHSITHS).
KonnykroMmerpudyeckoe THUTpPOBaHHE: MEXaHHU3M H3MEHEHHUs DJJIEKTPOMPOBOJHOCTH B XOJE€ peaKIuu
TUTPOBAHUSA, BUJl KPUBBIX THUTPOBAHMS, HAXOXKIACHHE TOYKH SKBUBAJIEHTHOCTH. KOHIyKTOMETpHUeckoe
TUTPOBAHKE CMECU CEPHOM KUCTOTHI U cyib(ara meau. [lorentinomerpust. [IpuHimnm u3mepeHus moTeHnuana
B PacTBOpE: JEKTPOIUTHYUECKAS sTUCHKa, MHANKATOPHBIE JIEKTPO/IbI, 31€KTPOoibl cpaBHeHUs. M3mepenue pH
pPacTBOPOB. Y CTPOMCTBO CTEKJITHHOTO 3JIeKTpoaa. CBs3b €ro MOoTeHIIMala ¢ KOHIICHTpallue HOHOB BOJIOPOIa
B pacTBope. DMHUCCHOHHAS criekTpodoTomeTpus. [IporcxoxkaeHne aTOMHBIX CIIEKTPOB M UX pErucTparus.
®oromerpusi 1iaMmeHu. [IpuHuunuanbHas cxema npuOopa W TOpUMEHEHHe MeTona. AOcopOIUOHHAs
cnektpodoTomerpus. I IpunHiunuansHas cxema npubopa U MpUMEHEHHE MeToAa. MoNeKyspHble CHEKTPHI
MOTJIONICHUS, UX XapakTepucTtuku. OCHOBHOM 3ak0H cBeTomnoromnieHus ( 3akoH byrepa-JlamGepra-bepa),
YCIOBUSI €r0 NPUMEHHUMOCTH. AJUTUBHOCTh ONTHUYECKON IUIOTHOCTH, €€ HUCIOoJb30BaHUE. PacueTHbie
MeTOo/bI B (POTOKOTOpUMETpUU. METO bl aHaJIU3a TeTepOreHHbIX cucteM. Hedenomerpus u TypOuaumeTpus.
VYcnoBus TNPUMEHHUMOCTH JTHX METOJ0B. [lpuHIMNHManbHble cXeMbl NpUOOpoB. CBSA3b Kaxylencs
ONTUYECKON MIIOTHOCTH C KOHIEHTPALIMEN B 3TUX METOaX.

4.3 JlabopaTtopHble padoThI

Ne Kon-Bo
Ne JIP paszena HanmenoBaHue 1a00paTopHBIX paboT HaCOB
1 1 OcHOBHBIE TIpaBUJIa U OpraHu3anys padoThl B XUMUYECKOH 1a00paTOpHH. 2

3HAKOMCTBO C XUMHUYECKOU MOCY10i U 00opynoBaHueM. TexHHKa
0€30I1aCHOCTH ITpU paboTe B XUMHUECKON J1abopaTopuu.

2 1 Onpenenenne MOJIIPHOW MacChl SKBUBAJIEHTA MarHus 2
3 2 Omnpexnenenne TEIIOBBIX YPPEKTOB XMMUYECKHUX MPOIECCOB 2
4 3 KuHeTnka XMMUYECKUX peakiuii. XUMHYECKOe PaBHOBECHUE 2




Ne JIP Ne Haumenosanue nabopaTopHbIX paboT Kon-s0
paszzena 4acoB

S 4 [IpuroroBieHue pacTBOpPa 3alaHHON KOHLICHTpALUU 2

6 5 PacTBOPBI 3JIEKTPOJIUTOB. 2

7 5 Bonopoansiit nokasarens. ['unponus comneit 2

8 6 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH 2

9 7 KauecTBeHHBIN 3JIEMEHTHBIN aHAJIN3 OPTraHUYECKUX COCIUHEHUN. 2

10 8 HenpenenbHble yrieBoI0pO/Ibl: MOTYYSHUE U U3YUECHUE 4
(bU3UKOXMMHYECKHX CBOMCTB.

11 9 ApomaThyecKue yrieBoA0POAbl: H3ydeHne U3NKO-XUMUYECKIX CBOHCTB. 2

12 10 Crupthl ¥ GeHOITBI, TPOCThIC YPUPHI: 3ydeHUE HU3UKO-XUMHUIECCKUX 2
CBOMCTB.

13 11 Anbaieruipl ¥ KETOHBI: TIOJYYCHHUE U U3yUeHUEe (PU3UKO-XUMUYECKUX 2
CBONCTB.

14 12 KapOoHOBBIEC KMCIIOTHI: TIOJYYCHHUE U U3yUeHHE (PU3UKO-XUMUYECKUX 2
CBOMCTB.

15 14 AMHMHOKHUCIIOTHI: TIOJIYYCHHUE B U3yUYCHHE (PHU3NKO-XUMHUUYECKUX CBOMCTB. 2
benku.

16 14 HccnenoBanmne GU3NMKO-XUMHUECKHX CBOWCTB MOHO-, JIU- U TIOJINCAXapHJIOB. 2

17 16 Merton Helitpanuzanuu. OnpenesieHue KOHIIEHTPAIuy COISTHON 2
KHCJIOTHI 110 TATPOBAHHOMY PacCTBOPY HICIIOYH

18 16 Merton ocaxaenus. OnpeaeieHue coaepkaHus XJI0pui- HOHA B 2
BOJONPOBOAHOM BOJIE.

19 16 MeTtoa KoMIuIeKcooOpa3oBaHus. TpHUIIOHOMETPHS. 2
Ornpenenienne 00111eH )KeCTKOCTH BOJIBI.

20 16 Meron okcunumerpuu. [lepmanranatomerpus. Onpenenenue 2
MacCOBOM JI0JIM KeJe3a B conr Mopa.

21 16 Meto OKCUAMMETPHUH. ﬁOﬂOMeTpHH. OnpeneneHre MaccoBOM 2
JIOJTU MEJIA B MEIHOM KYIIOpOCe.

22 17 KonaykromeTpruueckoe TUTPOBAHNUE CMECH KUCIIOTHI U €€ COJIH. 2
OmnpeneneHne coepkanus MEM B MEJTHOM KYTIOpOCe.

23 18 [ToTenmomeTpuueckoe TuTpoBanue. OnpeneneHme 2
COJIepKaHusl CUJIBbHOM M c71ab0i KUCIOTHI B CMECH

24 18 CrekTpoOoTOMETPUIECKOE OTIpeIeIICHNE TIepMaHTaHaTa KaTus 2
METOJIOM J100aBOK.
HToro: 50
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5 YyeOHO-MeTOANYECKOE 00ecTIeYeHHue TUCIUIIINHBI

5.1 OcHoBHas auTEpaTypa

1. I'munka, H. JI. O6mas xumus [Tekct] : yueOHuk ans Gakamaspo / H. JI. I'munka.- 19-e u3n.,
nepepad. u gom. - Mocksa : FOpaiit, 2013. - 901 c. - (bakanaBp. ba3ossriii xkypc). - [Ipwr.: ¢. 880-887. -
bubnuorp.: c. 888. - UmeH. ykas.: c. 889-890. - [Ipenm. ykas.: c. §891-900. - ISBN 978-5-9916-2715-3.
2. KynaBuna, E. A. Opraandeckast xumus [ DneKTpoHHBIN pecypc] : yueOnuk / E. A. Kynasuna, T. B.
Jlesenen, E. A. CtporanoBa; M-Bo Hayku U BeIclI. oOpa3oBanus Poc. ®enepaunu, denep. roc. OroKeT. 00-
pasoBar. yupexkieHue Boicil. oopa3zoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. TeKCcToBbIe AaH. (1 daiin: 7.28
MO). - OpenOypr : OI'Y, 2020. - 271 c. - 3aru. ¢ TuT. 3kpana. -Adobe Acrobat Reader 7.0 - ISBN 978-5-7410-

3. Ananmutnueckas Xumus. XuMmudeckuid ananus [Tekcer] : ydeOHUK 1151 CTYZICHTOB BBICIINX Y4EOHBIX
3aBefieHUH, oOyJaromuxcs mo crenuanbHocTd "Xumus" / U. I'. 3enkesud [u ap.]; mox pen. JI. H. MockBuHa.-
2-e u3 1., crep. - Cankr-IlerepOypr : Jlans, 2022. - 444 c. : un. - (Beiciiee obpa3zoBanue). - bubnuorp.: c. 412-
416. - lpun.: c. 417-422. - Tlpenam. yka3.: c. 423-440. - ISBN 978-5-8114-9169-8.




5.2 lonojHuTEIbHAA JIUTEPATypa

1. I'munka, H. JI. 3agaun u ynpaxkneHnus mo oomeit xumuu [TekcT] : yueOHO-IpaKTHIecKoe mocooue
st O6akamaBpoB: y4deOHOE mMocoOWe JUIsl CTYJEHTOB BBICHIMX YYE€OHBIX 3aBEJCHUM, OOYyYarOMIMXCS I10
€CTECTBCHHO-HAYYHBIM HampaBJeHusIM U cnenuanbHocTssM / H. JI. I'muaka; mox pen. B. A. Tlonkosa, A. B.
babkoga.- 14-e uza. - Mocksa : FOpaiit, 2014. - 236 c. : ui. - (bakanasp. bazossiit kypc) - ISBN 978- 59916-
3449-6.

2. UBanos, B. I'. Oprannueckas xumus [Tekcr] : yue6. mocobue mis By3oB / B. I'. Banos, B. A.
I'opnenxo, O. H. I'eBa.- 5-e u3z., crep. - M. : Akagemus, 2009. - 624 c. - (Broicmee npodeccrnoHambHOe
oOpazoBanue). - bubmuorp.: c. 603-604. - And. ykas.: c. 605-617. - ISBN 978-5-7695- 5834-4.

3. Bacunne, B. I1. Ananmutudeckas xumusi [Tekcr] : ¢0. BOmpOCOB, yIpaXHEHUH W 3amad: y4eo.
nocobue / B. TI. Bacunnwes, JI. A. Kouepruna, T. JI. OpnoBa; nox pexa. B. I1. Bacunbesa.- 2-¢ uzm., nepepao.
u gor. - M.: JIpoda, 2003. - 320 c. : un. - (Beiciee obpazoBanue) - ISBN 5-7107-6072-2.

4. Xumus [DnexkTpoHHBIN pecypc] : meTonuueckue ykazanus: coct. O. I1. Kymnapesa; - OpenOypr :
OrI'Y, 2022. - 53 c. - Pesxxum nocryna: http://artlib.osu.ru/web/books/metod all/174351 20220705.pdf

5.3 llepuoauueckue U3IaHUA

1. XKypnan aHanuTuyeckoi XUMHH : )KypHai. - M. :Axkanemusaaruentp "Hayka" PAH.
2. Xumus u ku3Hb - XX Bek : kypHai. - M. : Arenctso "Pocneuats".
3. XKypHan HeopraHudeckor Xumuu: KypHair — M.: APCMMU.

5.4 UnTepHeT-pecypcsl

1. http://www.biblioclub.ru - caiit DBC «YHuBepcurerckas 6ubimoreka onliney;
2. http://e.lanbook.com/ - caiit DBC ««Jlaub»»;

3. http://rucont.ru/ - caiit 3bC «PYKOHT»;

4. http://'www.edu.ru/ @enepanbHbiii moptan «Poccuiickoe oOpa3oBaHHEe)

S. baza JaHHBIX TEPMOIMHAMHUYCCKHUX BEIIMYHNH «MBTanTEpMON:
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
6 Ba3a JAaHHBIX OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX IIOTCHIINAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.htmi

7. CocraBiieHre ¥ ypaBHUBaHHE XUMHUYECKHUX peakiuii: http://www.webqc.org...s-070603-1.html

8. http://www.chem.msu.su/rus/elibrary/welcome.html. 3nexrponnas Oubanoreka y4eOHbIX MaTepH-
aJTOB 110 XUMHH.

5.5 TlporpammHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMBI

1. Open Office/LibreOffice - cBoO01HBII 0DUCHBII TAKET MPOrpaMM, BKITFOYAOIIHIA B Ce0sI TEKCTOBBIN
U TaONMYHBI pEAaKTOphl, PEJAKTOp Mpe3eHTauud u Japyrue oducHble NpuiokeHus. s moaroTtoBku
TEKCTOBBIX JOKYMEHTOB, 00paO0TKH SKCIIEPUMEHTAIbHBIX PE3YIbTATOB U IEMOHCTPAIMH IIPE3EHTALINH.

2. Koncynprantllntoc [DneKTpoHHBIN pecypc]: 3JEKTPOHHOE NEPUOANUYECKOE U3JaHUE CIIPABOYHAsS
npaBoBas cuctema. / Pazpadorunk 3A0 «Koncynsrant [Tmrocy, [1992-2019]. — Pexxum gocTyma kK cHCTEME B
cetu OI'Y mns ycranoBku cuctemsl: \\fileserverI\!CONSULT\cons.exe

3. ABTOMaTH3WpOBaHHAs WHTEpaKTUBHAs cucreMa cereBoro tectupoBanus - AWCCT
(3apeructpupoana B POCIIATEHT, CBuuerenscTBo 0 rocylapCTBEHHON PETMCTpalMM MPOrpaMMbl JUIs
OBM Ne2011610456, npaBoobnagarens — OpeHOYyprckuii rocy1apcTBEHHBIN YHUBEPCUTET), PEXKUM JOCTyIa
- http://aist.osu.ru.



http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://www.chem.msu.su/rus/elibrary/welcome.html
http://aist.osu.ru/

6 MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNINHBI

AyIuTOpHH OCHAIIEHBI KOMIUIEKTaMH YUYeHHYECKOW MeOenu, TEXHUUECKUMH CPEACTBAMU O0YyUeHus,
CITy KaIlUMU IS IPEJICTaBICHUS yaeOHOH nH(pOpMAaIiu OOJIBIIION ayJUTOPHH.
Jis mpoBeneHust 1a00paTOPHBIX PabOT MO KypCy XMMUU Kaxkaast Jabopatopus 00opyioBaHa:

1) BrITsDKHBIM TIKadoM;

2) PaGounmu cronamu;

3) [taTuBamMu A1 THAUBUIYAIbHOTO HA0Opa PeakTUBOB U Ja0OPATOPHBIX MPUHAATIE)KHOCTEH;

4) ITatuBel ¢ mpobupKamu;

5) Ha6opoMm o6opyoBanus o01Iero moiab30BaHusl (3KCUKATOP, KPUCTAIUIU3ATOP, MPOMBIBATIKU, MTUHIIET,
TUTEIIBHBIC IUTIIBI, EPIIH JIJISI MBIThS TOCYIbI);

6) Habopamu XxuMHu4eCKOi MOCY/IbI;

7) [Tpubopamu  (cymmnbHbIH  1mKad, MydenbHas 1edyb, aHaNUTHUYECKUWe Bechl, PH-merp
(hOTOIIIEKTPOKOJIOPUMETD, )

8) Tabaunamu ¥ rIaKaTaMH.

9) HabopoMm HE0OXOAMMBIX XMMHUYECKHUX PEaKTHBOB.

[TomemeHue Al CaMOCTOSITENIBHON Pa0OTHl 00YYaIONMUXCS OCHAIIECHBI KOMITBIOTEPHON TEXHUKOM,
MoAKIIOUEeHHON K cetu "MHTepHeTr", W oOecrnedeHHeM J0CTyla B SJIEKTPOHHYHO HMH(POPMAIMOHHO-
obpazoBarenbHy0 cpeay OI'Y.
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