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1. HammeHnoBaHue JUCHUININHBI

XUMUs

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucuuninuHa BXOAUT B 6a30By10 yacTh bioka « b.1 » oOpazoBarenbHON IporpaMMBbI [0 HANPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 06.03.01 buonorus

HaMpaBJIEHHOCTb 300JIOT U



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS AUCHUILTUHBI XMMHS Yy 00y4aronierocs J0KHBI ObITh C(HOPMUPOBAHBI CIIETYIOIINE
KOMIIETCHIINH:

06.03.01 buosorus (HampaBIEHHOCTH : 300JI0TH)
OIIK.S BnangeTs 6a30BBIMH 3HAHUSMH O COBPEMEHHON HAYYHOM KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB ¥ METOJIOB €CTECTBEHHBIX HAyK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 06.03.01 buonorus (HanpaBIEeHHOCTh: 300J10THU)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI
O0beM TMCUMILINHBI (3.€.) 7
O0beM TMCUMILVINHBI (AK.4aC.) 252
KonTakTHas padora ¢ 112
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 56
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesibHast padoTa 140
(ak.uac.)
@®opMBbI TEKyl1ero KOHTPOJIS 3amuiiaeMoe KOHTPoJIbHOE MeporpusiTie (3)
HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucbmMeHHOE KOHTPOJIBHOE MeponpusTue (5)
DopMbI IPOMEKYTOUHOM 3auer (1 Tpumectp)
arrecTanuu

Ok3ameH (2 TpuMecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Oomas xumus
Jlex1moHHBIN Kypc pa3paboTaH ¢ 1efbio GOPMUPOBAHUS Y CTYJCHTOB €CTECTBEHHO-HAYYHBIX HATIPABICHUN
00IIeT0 XUMUIECKOTO MUPOBO33PCHHS M PA3BUTHSI XMMHUECKOTO MBINUICHHS. BKITFOUaeT pa3iensl,
MTOCBSAIIEHHBIE TEOPHUU CTPOCHHUE aTOMOB, OCHOBAM TEOPHH XMMHYECKOU CBSI3H, 3aKOHOMEPHOCTSIM MPOTEKAHMS
XUMUYECKUX PEaKIIMi, TEOPHUH PaCTBOPOB, XUMHH DJIEMEHTOB U UX COCIMHECHHM, OCHOBaM XUMHUHU
opraHu4eckux BeuecTB. OCHOBHOE BHUMAHUE YEJICHO YCTAHOBJICHUIO CBSI3U MEXKy CTPOCHHUEM BEIIECTB U UX
MpEBPAICHUSIMU.
JlaGopaTopHble U IPAKTUYECKUE 3aHATHS CIIOCOOCTBYIOT JTyUIlIEMYy YCBOCHHIO TEOPETUIECKOTO MaTepHaa.
DKcnepuMeHTanbHas padoTa B mabopaTopuu GOPMHUPYET Y CTYIEHTOB IPAKTHICCKHUE HaBBIKK pabOTHI C
BEIIECTBOM, XUMHUYECKOU MOCY 101, yMeHHsI (HOPMYITHPOBATH U PEIIaTh MOCTABICHHYIO 3a1a4y.

Kiacchl Heopranm4eckux coeIMHEHU M XMMUYeCKasi HOMEHKJIaTypa
Baxkneiiiume kiiaccbl HEOPraHUYECKUX COSTMHEHHM: OKCHUIbI, KUCJIOThI, OCHOBaHUs, COJIU. CBS3b MEKITY
KJIacCaMH HEOPTraHUYECKUX COeIMHEHUH.

OcHOBHbIE MOHATHS XUMUYECKOI TEPMOTUHAMUKH
DHepreTrudeckue 3 (HEKTh XUMUUECKUX peakiuil. TepMOXuMUYeCKre pacueThl. JHTPOIHS U €€ H3MCHCHHE
[IPU XUMUYECKOU peakiuu. JHeprus [ mo6ca. Xummdeckoe paBHOBecHe. PaBHOBecHsI B TOMOT€HHBIX U
reTeporeHme cucremMmax.

DJieMeHTbI YYeHHSI 0 CKOPOCTH XUMHUYECKOH peakiuu 1 XMMHYeCKOM PABHOBECUH
CkopocTh XMMUYECKOH peakuuu. BiusgHue temneparypsl Ha CKOPOCTh peakiui. MeXaHnu3Mbl XUMUUYECKHUX
peakuuii. Karanus.

OO0uue cBONiCTBA PACTBOPOB
XapaktepucTuka pactBopoB. [IpakTudeckoe 3HaueHrE pacTBOpoB. CrOoCcOObI BBIPAKEHUS KOHIICHTPAIIUH
PacTBOPEHHOTO BEIIECTBA B paCTBOPAX: MAacCOBAas J10JIs1, MOJIIpHAsl KOHIIEHTPAIIHsI, MOJIsUTbHASL KOHIIEHTpaIus,
MoJIbHas 40Js. PacTBOpUTENN U pacTBOPUMOCTb. 3aBUCUMOCTb PACTBOPUMOCTH OT Temneparypsl. OcMoc u
OCMOTHYECKOE J1aBiieHuE. /[aBiaeHue napa pacTBOpUTENs HaJ pacTBOpoM. TemnepaTypa 3aMep3aHus U KUIIEHUS
pacTBOpPOB.

Jducnepcubie cuctembl. Kostonabl
OO0111e NOHATHS O TUCTIEPCHBIX cucTeMaXx. THUIbI AUCTIEPCHBIX CHCTeM. MeTO bl OMyUeHUs! KOJIJIOUTHBIX
pactBopoB. Koarymnsius KoJuIouaHbIX pacTBOPOB.

Boanbie pacTBOpbBI 3J1€eKTPOJIUTOB
Cna6me 1 CUJIBHBIC 3J'I€KTpOJ'II/ITI)I. KOHCTaHTa U CTCIICHb AUCCOUAIINN. AKTI/IBHOCTI) BJ'IGKTpOJ'II/ITOB B BOOAHBIX
pacTtBopax. DIEKTPOJIUTHUYECKAS JUCCOLUALMS BOJIbl. BomopoaHblid mokasarens. [ 'uaponus cosneil. PaBHoBecue
C Y4acTHUEM KOMIUJIEKCHBIX MOHOB.

Peaknun komMIiekcoo0pa3oBaHus B pacTBOpPax
KommnekcHsle coenunenus. [lpupoaa xuMmndeckoi cBsi3u B Komiuiekcax. CTpyKTypa ¥ CBONCTBA KOMIUIEKCHBIX
COCIMHEHH
JloHOpHO-aKIIenTOpHOE B3auMoaecTBue Mosiekys. Kommiekcel. KommiekcooOpazoBarenu. JIuransl.
Homenknatypa KOMIUIEKCHBIX COEAMHEHUN. POJIb KOMIUIEKCHBIX COEJUHEHUN B IPUPOJAE U TEXHHUKE.
CrpykTrypa 1 u3oMepusi KoMIuiekcoB. HekoTopsle cBOCTBa KOMIIJIEKCHBIX COETMHEHUIA.



OKHCANTEIHLHO-BOCCTAHOBUTEILHBIE NMpoueccohl
PaCCMOTpeHBI pCaKknuu, COMPOBOXKIAOIIUCCA TICPCHOCUM SJICKTPOHOB OT OJHUX YAaCTHUILl K JPYTHUM U
W3MEHEHHEM CTEIICHEH OKHCIICHUS AaTOMOB, BXOJAIINUX B COCTAB pCArupyromunx BCIICCTB. B BUIY HCKOTOPBIX
0COOCHHOCTEH SJICKTPOXUMHNYCCKUX peaKHHﬁ, C pasgciIbHBIM ITPOTCKAHUEM OKHCJIICHUA U BOCCTAHOBJICHHA, OHU
BBIHCCCHEI B OTI[GJ'IBHBIﬁ nmoapasacii.

OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKIIUH
OcHoBHble noHATUA. CoCTaBlIeHNE YpPaBHEHUH peakluii OKUCIIEHUS U BOCCTaHOBJIEHMs. Ponb cpenbl B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusix. Kimaccupukamms peaxiuii OKUCICHUSI-BOCCTAHOBIICHHSL.
HanpasiieHne npoTekaHus OKUCINTENBHO-BOCCTAHOBUTEIIBHBIX PEaKIUN.

DJIEKTPOXMMHYECKHE MPOIECChI
Onekrponus. [[pumeHeHune 31eKTpoan3a. XUMUYECKUE UCTOYHUKU TOKA. [ albBAHUYECKHUI DIIEMEHT.
Koppo3sus MeTayios. 3amuTa METaJIOB OT KOPPO3UH.

Crpoenne atoma. Ilepnoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB. XHMHYECKasi CBA3b
Mogpenu crpoenust aroma. OTKphITHE CyOaTOMHBIX YAaCTHIL U TIEPBBIE MOZETH aTOMa. ATOMHBIE CIIEKTPBI.
KBanTel 1 Mozens bopa. KBaHTOBO-MeXaHHUueckast MoieIb aToMa bopa: OCHOBHBIE YpaBHEHHsI U IIPUHIUIIBI,
opbuTank, KBaHTOBbIE yKcia. CTpOEHHE MHOTOAJIEKTPOHHBIX aTOMOB: 3JIEKTPOHHBIE KOH(DUTYpaAIIUH dJIEMEHTA,
MPUHIUIT MUHUMAaJIbHOU 3Hepruu, npasuio B.Kneukosckoro, npuniun 3anpera [laynu, [TpaBusno ['ynna.
Ileproanueckas cucrema 3neMeHTOB. CTpYKTypa EpUOANYECKON cUCTeMBI 31eMeHTOB. [lepuonnueckue
CBOMCTBA JIEMEHTOB: YHEPTUsI HOHU3ALMH, CPOACTBO K JIEKTPOHY, dJIEKTPOOTPULATEIBHOCTh, ATOMHBIE
paguycsl.
XuMHYECKas CBA3b. XapaKTEPUCTUKA XUMUUECKOH cBsA3U. VloHHas xumundeckas cBsa3b. KoBaneHTHast cBsI3b.
Meron BasieHTHBIX cBsizeil. Curma-cBsi3b. KpaTHeie cBsizu. Jenokanuzanus cBsi3u. [ mOpuan3anmsi aTOMHBIX
op6uTtaneii. [IpoctpancTBennas konduryparus mosekyd. [lonsipHocTh Moieky1. BanaepBaanabCoBBI CHITHIL.
Jlunonb-gunosbHOE B3auMozencTere. MHIyKIMoOHHOE B3auMoaeicTBUE. JIuCiepCHOHHOE TPUTSIKEHUE.
Bonoponnas cBa3p BinsHre BOIOPOIHBIX CBS3€H HAa CBOMCTBA BEILIECTBA.

XuMus HeMeTalJI0oB
CBoiicTBa M pacIpOCTPaHEHHOCTh HEMETAIIOB. DiieMeHThI [V A-rpyIiibl nepuoanyeckoi cucTeMbl. DJIeMEHTbI
VA-rpyniibsl nepuoAndecKoi CUCTEMBI. DJeMeHThl VIA-rpyniibl NepUOIAYECKON CUCTEMBI. DJIEMEHThI
VIIA-rpynns! nepuogu4eckoi CUCTEMbl. XUMHSI BOJBI.

XMMHUS METAJJIOB
[Ipocteie BemecTBa U coequHeHNs. PU3MUECKHE U XUMUYECKUE CBOMCTBA MeTaJUIOB. [lomyduenue meTasios.
MeTtammyecKne CIIaBbl 1 KOMIIO3UTEI. XUMHS IIEJIOYHBIX 1 MISJIOYHO3EMEIbHBIX METAIIOB. XUMUS
HEKOTOPBIX P-MeTaI0B. OCHOBHBIC 3aKOHOMEPHOCTH XUMHUHU d-METAIIJIOB (MIEPEXOTHBIX METAILIOB).

JJIeMeHTbI OPraHUuYeCKOl XUMHUH
Teopust XuMUYECKOTO CTPOCHUS U KIacCHU(PHUKAIUS OPraHUYECKUX COSAMHEHHA. YTIeBoaopoasl. [IponsBoaHbie
yraeBoaopoaoB. CoctaB, CBOICTBaA U MepepadboTka opraHnueckoro Torusa. OOIiee npeacTaBIecHue o
IMOJIMMEPHBIX MaTCpuajiax.

AHaJIMTHYeCKAasi XUMUS
B neximoHHOM Kypce paccMOTpEHBI 001I1e TEOPETUIECKUE OCHOBBI aHAIUTUYECKOW XUMUU, MPEACTABIISIONINE
0a3y Ju1s JanpHeHIero ocBoeHus npeamMeta. M3noxkeHbl OCHOBHbIE IPUHIIMITBI M METO/Ibl KAUECTBEHHOTO
ananmu3a . [TonpobHO paccMOTpEHBI CIOCOOBI BBIPAKEHHSI KOHIICHTPALMU PacTBOPOB. J[aHa XapakTepuCTHKa



KOJINYECTBEHHBIX METOJI0B aHaIM3a. Hapsaay ¢ THTpUMETpUYECKUM U TPaBUMETPHUECKUM METOIaMU
MMpeaACTaBJICHBI OCHOBBI (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX MCTOHOB: SJICKTPOXUMHUYCCKUX, CHGKTpO(I)OTOMeTpI/I‘-ICCKI/IX n
XpoMaTtorpadu4eckux MEeTOI0B aHanu3a. M3yuaemblii MaTepuan 6a3upyeTcst Ha Kypcax oomieil u
HEOPraHWYECKOW XHUMUHU.

JIeKIIMOHHBIN Kypc CONPOBOXKIAETCS 1Ta0OPaTOPHBIMU pabOTaMH, KOTOPbIE JatOT MIPAKTUYECKHE HABBIKH I10
OIMPCACIICHUIO KAYCCTBCHHOI'O COCTAaBa BCIICCTBA I[pOGHBIM MCTOIOM aHAJIM3a, MIOMOT'al0OT OCBOUTb TCXHUKY
BBIITOJIHCHUA TUTPUMETPUUCCKOI'O aHAJIMN3a.

TeopeTnueckne 0CHOBbI AHAJIMTHYECKON XMMHHU
[TokazaHo. 4TO TEOPETUUECKHE OCHOBBI M METO/bI AHAIMTUUYECKON XUMHUH 0a3UpYIOTCS Ha psizie
(U3UKO-XMMHYECKUX 3aKOHOB U OCHOBHBIX MOJIOKeHUH oOuieit xumun: [lepuoanueckom 3akone J[. 1.
Menpeneesa, 3aKkOHe JIEHCTBYIOIINUX MACC, XUMUYECKOM PAaBHOBECHH B F€TEPOT€HHBIX CUCTEMAX, TEOPUU
ANEKTPOJINTUYECKON TUCCOLMALUMU U Ap. JloCcTaTOUHO NOJPOOHO PACCMOTPEHBI OCHOBHBIE TIOJIOKEHUS
MPOTOJIMTUYECKON TEOPUH KHUCIOT U OCHOBAHUH, TEOPHUH AJIEKTPOJIUTUYECKON AUCcoMannn. PaccmaTtpuBaercs
paBHOBECHE MEXIY KUIKON U TBepAoH (azaMu, MPOU3BEIEHUE PACTBOPUMOCTH, NEHCTBUE OJHOUMEHHBIX
MOHOB, Oy(epHbIe pacTBOPHI U JIp.

BBenenue B anaanTu4veckyw xumni. Kparkunii ncropuyeckuii ouepk
BBoauTcs mpejicTaBieHue o MpeaMeTe, 3aJa4ax U MeTo/1ax aHaIUTHIecKoi xumun. Jlaercs knaccuduxanms
METOJIOB aHaJIM3a. OKa3aHbl JOCTOMHCTBA U HEJJOCTATKA XUMHUECKUX U (PU3UKO-XMMHYECKUX METOJIOB
aHaynm3a. Jlaetcs mpencTaBiIeHUE O POJIM AHAIUTUYECKOM XMMUH B Pa3BUTHH CMEKHBIX HAYK U HAPOAHOIO
XO35HCTBA.
IIpencrasieH KkpaTKul O4EpK pa3BUTHS AHATUTUYECKON XUMUU € JPEBHOCTH J10 HAIIMX JHEH.

Xumuyeckoe paBHOBecHe B TOMOTeHHOM cucTteme. 3akoH AeiicTByromux macc. [Iporoiurnyeckas
TeOpHUs KUCJIOT M OCHOBAHMIA
[TonpoOHO paccMOTpPEeHBI OCHOBHBIE MOJIOKEHUS XUMHUYECKOTO PaBHOBECHS B TOMOT€HHBIX CUCTEMaX, JaHbI
OIIpe/IeNIEHUs] CKOPOCTH XMMHUUYECKON peakiuu. [{aeTcs BbIBOA 3aKoHa AeiicTByomux Mace. [IpuBoasres
IIPUMEPHI UCII0JI30BAHNS 3aKOHA Ha KOHKPETHBIX PEaKIUX.
Jaetcs npencraBieHre 00 OCHOBHBIX MOJIOKEHUSIX MPOTOJUTUUECKONH TEOPUU KHUCIOT U OCHOBaHUI:
onpeereHue KUCI0T U OCHOBaHUM 110 bpencreny u JloypH, 0 CONpsKEHHBIX KUCIOTHO-OCHOBHBIX Napax,
KHUCJIOTHO-OCHOBHBIX MOJypeakuusax, amponurax. PaccmarpuBaercs BIUsSHUE paCTBOPUTEIS B
KHCJIOTHO-OCHOBHOM B3anMojaencTBuH. JlaeTcs kiaccudukamnus pactBoputeneii. BBogutbcs mpeacrasienue 0o
aBTOIPTOJIN3E, MOHAX JIMATa U JIMOHUS.KOHCTAHTE PaBHOBECHUS KHCIOTHO-OCHOBHOM Haphl.

Juccounanus Boabl. BogopoaHblii M THAPOKCHIBHBIN MOKa3aTeIN
Paccmotpen nporiece quccomnuauy Bobl, BEIBO (JOPMYITbl HOHHOTO MPOU3BEACHHS BOABL. JlaeTcs
orpezieNieHNe BOJOPOIHOTO U THAPOKCHUIBLHOTO MoKa3areneil. PaccMarpuBaeTcst BOIpoc o crocodax u3MepeHus
pH pactBopa B xo11€ aHanu3a.
[IpuBonsTcs npumepsl pacuera pH B pacTBOpax CHIIBHBIX KHCIOT U OCHOBAHHM.

Crenensp 3j1eKTPOJIMTHYECKOI Auccounanuu. KoHncranra auccouuamnum ¢jaadoro 3J1eKTpoJanTa.
JeiicTBHe 0ITHOUMEHHBIX PAacTBOPOB. bydepHbie pacTBOpbHI
PaccMoTpeHbl OCHOBHBIE MOJOKEHHS TEOPUU ANEKTPOIUTHUYECKOM Auccouuanuu. Jlaercs onpeneneHue
CTETICHH DJICKTPOJIUTUISCKON TUCCOIMALINH, KITACCU(PUKAIUS HIEKTPOIUTOB TIO CHIIE, TPUMEPHI CUITHHBIX,
CPEeIHHX U CIA0BIX DJIEKTPOIUTOB. BBOAUTCS MOHITHE O KOHCTAHTE IUCCOIMAIIMN CTA00TO SJIEKTPOJIUTA.
PaccmaTpuBaetcs aricconualyisi MHOTOOCHOBHBIX KUCJIOT U OCHOBaHMM. JlaeTcs BBIBOJ 3aKOHA pa30aBlieHUs
OcTtBanbma.
[TokazaHo, 4TO /ISl OIIEHKH CIIOCOOHOCTH MOHOB K XHMHUYECKUM JICHCTBUSAM B PaCTBOPAX CHIIBHBIX



ANEKTPOJIUTOB UCTIOIB3YIOT MOHATUE aKTUBHOCTH, KO3 (duUllMeHTa akTUBHOCTU. BBOIUTCS omnpeneneHue
MOHHHOMW CHJIBI pacTBOpPa KaK MEphI AIEKTPOCTATUYECKOTO B3aUMOJICHCTBUS MeX Ay noHaMu. Jlaetcsa ¢popmyra
JUIS pacueTa MOHHOM CHUJIbI U IPUMEPHI €€ UCTIOIb30BaHUS.

PaccMoTpeHo BiusiHuE OJTHOMMEHHBIX HOHOB Ha CTENEHb TUCCOIMALUU ciaaboro anekTpoiuTta. [laercs
omnpexaenenue OydepHbIX pacTBOPoB, OydepHoi emkocTu. [Tokazano npumeHeHne OypepHBIX paCTBOPOB B XOJI€
aHaIu3a.

PaBHoBecue B cucreme 0cagok - pactsop. IlpousBenenne pacTBOpUMOCTH
[TokazaHo, 4TO K HACBILIEHHOMY PacTBOPY KaK PaBHOBECHOM CUCTEME TOKE MPUMEHUM 3aKOH JECHCTBYIOLIUX
Macc. Jlano onpenenenus npousseneHus pacrBopumoctH (I1P). PaccmoTpens! BeITeKaronme u3 Hero
cnenctus. [IpuBoastcs npumepsl ucnonb3oBanust [1P 1is pa3nuyHbIX MaTopacTBOPUMBIX AJIEKTPOJIUTOB.

KauecTBeHHBIH aHAIN3
W3nosxeHbl OCHOBHBIE MPUHIIUITBI KAYECTBEHHOTO aHANN3a, KJIacCH(PUKAIUS aHAIUTHIECKUX peareHToB. [laeTcs
MPEJICTABJICHHUE O IPOOHOM M CUCTEMATHUYECKOM XOJIe aHAIH3a, CIICIIU(DUICCKUX U CEJICKTUBHBIX PEAKITHIX,
peaKum[x TOXJICCTBA, cnoco6ax ITIOBBIIIICHUSA CCIICKTUBHOCTHU peaKHI/II\/'I. HpI/IBO}II/ITCSI KHUCJIIOTHO-IIICJIOYHAs
cxema a”anmza. [Ipumepbl XapakTepHbIX peakiuii 1 BHENTHUX 2P (EKTOB I N3y4aeMbIX KATHOHOB U aHHOHOB.

N3ydyeHue aHATUTHYECKUX PeAKIMH U pelieHne 3a1aun Ha rpynny katuonos: NH4+, K+, Ca2+,

Ba2+..

Jlaboparopnas pabora Ne 1.
Yuraercs BBOAHAS JEKLUS C IEMOHCTpalMel peakluii, CONMPOBOKIAIOIINXCS BHEITHUM () PeKToM:

BBIJIETICHHEM Ta30B, OCAJKOB, U3MEHEHHEM 1IBeTa pacTBopa. CTyAeHThI 3HAKOMATCA ¢ IpUOOpaMu U MOCY 10,
UCIIOJIb3YEMBIMH B KAUECTBEHHOM aHayIn3e. [ 1aBHOE BHUMaHKE yAEIAETCS TEXHUKE BBIIIOJIHEHUS
AHAJIMTUYECKUX peaKkluii: B IPOOUpKaxX, «ra30BOi KaMepe», MUKPOKPUCTAJUIOCKOIMYECKHX, KaleIbHbIX.
N3yyaroTcs npouecchl OCakIeHUs, IEHTPUPYTUpOBaHus, IPOMbIBaHUA ocaika. [IpoucxoauT 3HakoMCcTBO
CTYJEHTOB C MpaBUIaMH pabOThI B aHATUTUYECKOM TabopaTOpHH U ¢ TEXHUKON Oe3omacHocTH. M3yuatorcs
aHaIUTHYECKue peakuuu Ha katuonsl NH4+, K+, Ca2+, Ba2+.

CTyIeHTHI BBIMONHAIOT PEAKINU Ha KaXKIbIi KATHOH U OTMEYAIOT B paboueil TeTpaau HabmoaeMblie () (EeKThI.
[Tocne 3Toro BHIMOMHIIOT MHAWBUYaIbHYIO 33/1a4y Ha KAaU€CTBEHHOE OOHAPYKEHUE ONPEIesIeMbIX KAaTHOHOB.
Xonm ananuza: 1. OnpenensitoT pH ucciaegyemMoro pactBopa ¢ HOMOIIbIO YHUBEPCATLHON HHIUKATOPHOM
Oymaru.

2. O6napyxenne NH4+. [1pu npoBeieHUN aHanM3a ClIeayeT YIUThIBATh, YTO MPUCYTCTBHE KATHOHA aMMOHUS
Meniaet oOHapyxeHuto K+, moaromy cHauana npooasat onpeaenenne NH4+ peaxiueit ¢ peaktuBom Heccnepa
B « Ta30BOH KaMepey.

3. O6napy>xenue K+. i OTKpbITHS HOHA KaJusl TpeOyeTcsl OTCYTCTBUE KATHOHA aMMOHUS M HEHTpasibHas
peakuus cpebl.

Ecnu B 3amaue katnon NH4+ oTcyTCTBYeT U peakiusi cpeipl HelHTpaibHasi, TO OTKpbIBatoT K+ peakuueii ¢
rekcanuTpokooanbTaroM HaTpust Na3[Co(NO2)6] wim ¢ TpOMHBIM HUTPUTOM HATpPHsI, CBUHIIA U MEIH
Na2Pb[Cu(NO2)6].

Ecmu NH4+ oTcyTcTBYET, HO Cpejia KUCIasi WiIH IeJI0YHas, TO CleAyeT BeInapuTth B papdoposoii vamke 10-15
kanensb 3afaun (nogkucius ee HCI B ciryyae 1mieno4Hoi peakiuu cpeibl).

Ecnu B 3agaue katnon NH4+ npucyTCTByeT, ero yAaisioT MPOKATUBAHUEM [0 MPEKPAIEHUS BbIICICHHUS
«0eIoro ApIMa» CyXoro ocTaTka, HOJIy4eHHOro B (aphopoBOi YallIKe 1ocie BbIIapuBaHUs TOAKUCICHHOM
3aJ1a4H.

4. O6napyxenue Ba2+. [Iposepsitor Hanmnuue noHoB Ba2+ peakmueit ¢ buxpomatom kanust K2Cr207 B
MPUCYTCTBUU alleTaTa HaTpusl.
5. Obnapy>xenue Ca2+. Ecnu noHsl 6apus B 3ajaue He 0OHapy»KeHbl, To onpeaesstoT Ca2+ peakuueil ¢



OKCaJlaTOM aMMOHHUS
(NH4)2C204. I1poBepsroT ocaiok Ha paCTBOPUMOCTb B YKCYCHOM KHCIIOTE IPU KUIISTYEHUH WU
MUKPOKPHCTAIIOCKOMMYECKON peakielt 00pa3oBaHus KPUCTAIUIOB TUIICA.

Ecau vons! 6apust mpUCYyTCTBYIOT, TO B IlyHTpU(YKHYIO MPpoOUpKy OepyT 10 kamenb 3aaaun, 700aBISIOT
n30b1TOK pacTBopa K2Cr207 no opaHkeBOW OKpacCKH pacTBOpa, HarpeBaroT Ha BOJSHOM OaHe U
neHTpuyrupyor. Ocaok 0TOpackiBalOT, a B PACTBOPE MPOBEPSIIOT HaNU4YKe HOHOB Ca2+ peakuueit ¢
(NH4)2C204. Ocanok uccienytot Ha pactBopumocts B CH3COOH nipu kumnsiuenuu.

HN3ydyeHue aHATUTHYECKUX PeaKUMi U pemieHne 3a1a4yM Ha aHUOHBI Cl-, CO32-, SO42-, PO43-,
NO3-.
M3y4aroTcst aHaIMTHUECKUE PeaKkIii Ha aHUOHBI: XJIOPHI, KapOoHaT, cynbdat, HuTpat u ¢ocdat. CTyaeHTs
BBITTOJIHSIOT PEAKIMU Ha KaXKIbIi HOH U OTMEYaloT B pabouell TeTpanu Habmonaemblie 3¢ dextrr. [Tocne sToro
BBITIOJTHSIOT MHMBHIYAIBHYIO 3a/1ady Ha Ka4eCTBEHHOE OOHApYKEHNE N3yJaeMbIX HOHOB.

HN3ydyeHue aHATUTHYECKUX PEAKIMH U pellieHrne KOHTPOJIbLHOM 3a1auu HAa KaTHOHBI Fe2+, Fe3+,
Cr3+, Cu2+ u anunonsi Cl-, CO32-, SO42-, PO43- NO3-.
W3yyaroTcs ananuTUYeCKue peakiuu Ha kaTuoHsl: xkenesa (1), xenesza(Ill), menu(Il), xpoma (I11) u aHMOHBI:
xJyopun, kapooHar, cynbdar, aurpat u pocdat. CTyIeHTHI BBITOIHIIOT PEAKIIUUA HA KaX I HOH U OTMEYAIOT B
TeTpaau HabmogaemMble 3PGEKThI. 1OCIE ITOrO BHINOIHIIOT UHANBUIYAIbHYIO 33/1a4y HA KAUECTBEHHOE
oOHapyXeHHe KaTHOHOB U aHHOHOB. OGopMIISIOT B pabouelt TeTpaau OTYET O BBHIOJHEHHOU paboTe ¢
yKa3aHHWEM YpaBHEHHH UCIONIb3YEMBbIX peakiuii U Habmo1aeMbIx 3G ekToB. JlenaroT BBIBO O
IIPUCYTCTBYIOIIMX B 3a/1a4€ HOHAX.

KoanyecTBeHHBIH aHAIMU3
B nexmmonHOM Kypce moipoOHO U3I0KEHBI CIIOCOOBI BRIPAKEHUS KOHIICHTPAIMKA pacTBOPOB. Jlaercs
XapaKTepUCTUKA METOJO0B KOJWYECTBEHHOTO aHan3a. PaccMaTpuBaroTCsi OCHOBBI XUMUYECKUX METO0B
aHalM3a, X JIOCTOMHCTBA U HenocTaTku. [IpencraBnena knaccupukanys THATPUMETPUIECKIX METOJIOB ,
TpeOOBaHUS K PEAKIUSAM, HCIIOJIb3yEMbBIM B TUTPUMETPUU. boiiee moagpoOHO pacCMOTPEHBI METOIbI
KHUCJIOTHO-OCHOBHOT'O, KOMIUIEKCOHOMETPUYECKOTO M OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMUSL.
[Toka3zaHo Kak MPOBOAAT PacyeThl B TATPUMETPUUECKUX METOJIaX aHaJIM3a.
Jlaetcs mpencraBieHue 0 PU3NKO-XUMUYECKUX METOJaX aHAIN3a, Ha YeM OHM OCHOBAHbBI M MX KJIACCU(pUKAIIUS.

Cnoco0bl BbIpakeHUs KOHIEHTPAUN PacTBOPOB. MeToAbl KOJIMYECTBEHHOT0 AHAJIN3A
B nexuuu paccMatpuBaroTs OCHOBOIIOJIATAIOIINE €IMHUIIBI U3MEPEHUH, MPUMEHSIIONIUECS MTPU OMTHUCAaHUU
Pa3IMYHBIX CIIOCOOOB BBIpAKEHUST KOHIIEHTpaIui (Macca, MoJib, MOJISIPHAsI Macca, SKBUBAJICHT, (hakTop
HKBHUBAJIEHTHOCTU B KUCIIOTHO-OCHOBHBIX M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiusix). [IpuBoasarcs
npuMepsl. JlaroTcsi OCHOBHBIE CLIOCOOBI BBIPAXKEHUS KOHIIEHTPALMK PACTBOPOB: MacCOBAsi KOHIICHTPAIIHS,
MaccoBast 10JIs, MOJISIpHAsT KOHIIEHTPAIIKs, MOJISIpHAsE KOHIICHTPAIIHUs 9KBUBAJICHTOB.
[Ipencrasnena knaccupuKkaus KOJUICCTBEHHBIX METOIOB aHAIHM3A.

Turpumerpudeckuii anaau3. Meroa KHCJIO0THO-OCHOBHOIO TUTPOBaHus. Pacuersl B
THTPUMETPHYECKHUX METOJAX AHAIN3A
B nexuuu paccMOTpeHbl IPUHLUIBI TATPUMETPHUUECKOTO aHAJIM3a U 00J1aCTh €ro MPUMEHEHUs. laHa
KJaccu(UKaIus METO/10B, ONpeIe]IeHHe OCHOBHBIX MOHATHH (CTaHIAPTHOTO PacTBOPA, TOUKU
SKBHUBAJIEHTHOCTHU. IEPBUYHBIX U BTOPUYHBIX CTaHAApTOB). M31105k€HBI c11I0COOBI 0OHAPYKEHUSI KOHEUHOU
TOUYKU TUTPOBAHUS. Ja€TCs MPECTaBIeHUE 00 MHINKATOpax, UHTepBaje Nepexoaa OKpacKu, MoKaszareie
TUTPOBAHUS UHIUKATOPA.
PaccmoTpeHa cynHoCTh KHCIOTHO-OCHOBHOTO TUTpOBaHUs. OOCYKIAI0TCsI BAPUAHTHI TUTPOBAHUS CUIIBHBIX U



cJ1abbIX KUCIIOT U OCHOBaHMM. [Ioka3aHbl pacdeTsl pe3yabTaToOB TATPUMETPUUECKUX ONpEAEICHU.

Ha naGopaTopHBIX 3aHATUSAX CTYJCHTHI 3HAKOMSTCSA ¢ XUMHUECKOM MMOCYA0H, UCTIONb3yeMOi B
KOJIMYECTBEHHBIX METOJ]aX aHAJIN3a, TEXHUKOH BBIOJIHEHUSI TUTPUMETPUUECKOT0o aHan3a. OCBanBarOT
IIPAKTUYECKH HABBIKH ITPOLIECCA TUTPOBAHMS U BEIEHUE PACYCTOB.

OnpenesieHne yCTPAHUMOM KeCTKOCTH BO/bI.
Ha naGopaTopHBIX 3aHATUSX YATAETCS BBOJIHAS JIEKIIHS M0 TEXHUKE BBIOJIHEHUS TUTPUMETPHUECKOTO
aHasn3a. CTyZI€HThI 3HAKOMSTCSI C MEPHOM IIOCYAOM, HUCII0JIb3YyEMOI B KOJTMUECTBEHHOM aHanu3e. M3ydaercs
METO/]1 KHUCIOTHO-OCHOBHOI'O TUTPOBAHUS Ha MPUMEPE ONPEEICHUS HIEJIOYHOCTH MUTHEBOM BOJIBI, COACPKAHMS
HCI 1 NaOH B 3amaue.
Kaxxapiii CTyIeHT caMOCTOSTENBHO TOTOBUT MEPHYIO MOCYAY K aHATU3Y, YUUTCS OTOMPATh AIUKBOTY, TOBOJIUTH
pacTBOp B MEpHOM KOJIOE IO METKH, 3alIOJHATH OIOPETKY U MIPOBOJIUTH 110 HEW OTCUET U3MEPEHHIA, OCBaUBaCT
IIPOLIECC TUTPOBAHMSL. Y UUTCSI pACCUUTHIBATh PE3YJIbTAaThl N3MEPEHUIL.
[Tocne 3TOro KaKJplil CTYJEHT CAMOCTOSATEIBHO BBINOJIHAET ONPEIEICHUE YCTPAHUMOM )KECTKOCTH BOJIBI,
rpammoBoro coaepkanust HCI u NaOH B 3aave.

Onpenesienne rpammoBoro coaepsxkanusa HCl u NaOH
[TpoBoautcs onpenenenue conepaanus HCl u NaOH meTogoM KUCIOTHO-OCHOBHOTO TUTPOBAHUS C
HHIUKATOPOM MCTUIIOBBIM OPAHIKCBLIM.

KOMHJ’ICKCOHOMCTDI/I‘IGCKOC THTPOBAHHUC
Ha nexmun PACKPBIBACTCA CYINIHOCTb KOMIVICKCOHOMETPUUYCCKOTO TUTPOBAHMA. HpI/IBO,I[HTCH pc€akuuu
KOMHHCKCOO6p330BaHI/I${ HMOHOB MCTAJIJIOB C BHTA I[aCTCH MNpeaACTaBJICHUC O IIPAMOM U O6paTHOM METOAAaX
TUTPOBAHUA, TUTPOBAHUU 110 3aMECTUTCIITO. HpI/IMepH. MeTaJ'IJ'IOXpOMHHe HUHAUKATOPHI.

Omnpenesienne o0meil :xKeCTKOCTH BOAbI, cogep:kanus Ca2+ u Mg2+ B nuTheBOM BoOje.
Ha na6opaTopme 3aHATUAX CTYACHTHI 3HAKOMATCA C 0COOEHHOCTSIMU KOMITJICKCOHOMETPHUYCCKOI'0 TUTPOBAHUA
(BecT TUTpOBaHUE IIPU ONPEEIIEHHOM 3HaueHuu pH cpebl, MoaiepKuBaTh €ro C MoMoubo 0ypepHbIX
pacTBOpPOB, UCTIOIH30BATH METAJUIOXPOMHBIC HHIUKATOPHI).
Kaxxapiii cTyIeHT 3amonHsieT OI0peTKy cTaHAapTHHIM pacTBOpoM D/ITA 1 BHIMOTHSIET CaMOCTOATEIHHO
CIIeAyIONIHe pabOTHI: ONPEEIHUE OOIIEH KECTKOCTH BOBI, )KECTKOCTH 00YCIOBICHHOH MPUCYTCTBUEM B BOJIE
MOHOB KaJIbIIUS U Mar”Husl.
CoBMecCTHO ¢ TpenojaBareneM pa3ouparoTcsi IPUMEPHI PEIICHHUS PACYSTHBIX 3a/1a4 Ha BeIYUcIeHHe pH,
ornpezeneHne GakTopa IKBUBAJCHTHOCTH B KUCIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
pCakuusx, paCu€ToB I'paMMOBOI'0 COACPKAHUA BECUICCTB 110 PE3yJIbTaTaM TUTPUMECTPUUCCKHUX OHpGI[GJICHI/If/'I.

Omnpenenenue rpammoBoro coaepxxanusi Cu2+ u Fe3+ B pacTBope.
Ha 3aHATHSAX CTYACHTHI B TCUCHUH 2 YaCOB IHITYT KOHTPOJBHYIO pabOTy 110 BhIUUCICHUIO pH M pacdeTHBIM
3a/1auaM 1o KoymmuecTBeHHoMY aHanmu3y (KM No2).
Crnenyrouue 2 yaca MOCBAIIEHBI 3aKPEIJICHHIO HABBIKOB XEIaTOMETPUYECKOTO TUTPOBAHUS Ha IPUMEPE
onpenenenus coaepxanus xenesa (I11) u meau (II).

OCHOBBI TPABHMETPHYECKOT0 AHAIN3A
OCHOBBI TPaBUMETPUUYECKOTO METO/A aHAIM3a MpeIaraeTcs CTyIeHTaM JUIsl CAMOCTOATEIbHOIO 3YUYEHHUSI 10
MaTepHagaM peKOMEHAYEMOU JIUTEPaTyPBhl.
Heo6x011Mo 3HaTh CyIIBHOCTh TPAaBUMETPUUYECKOTO METOAA aHaIN3a. MeTOo/Ibl OTTOHKU U OCaKICHHUS.
[Tpumepsl. Ocaxxnaemasi 1 rpaBuMeTpudeckas popmbsl. OOpa3oBaHHE OCAJKOB U UX CBOMCTBA. Y CIOBUS
OCXKIECHUSI KPUCTAINIMYECKUX U aMOp(HBIX ocaikoB. Pacyer koiauuecTBa ocaguTes.



MeToabl OKHCIUTEIbHO-BOCCTAHOBUTEIHHOT0 TUTPOBAHUS
Ha nekuuu aroTcsi OCHOBBI OKUCIUTENEHO-BOCCTAHOBUTEIHHBIX METOIOB TUTPOBAHUS, OCOOCHHOCTH PEaKIIHiA,
HCIIOJIB3YEMBIX B 3TOM METO/I€, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX MOTYPEaAKITUsX,
OKHCJIUTEIbHO-BOCCTAHOBUTEINbHBIX Mapax. YpaBHeHue Hepacra. CriocoOs! pUKCHpoBaHUS TOUKU
SKBHUBaJIEHTHOCTU. Red/OX-uHANKATOPHI.

DU3NKO-XHMHYECKHE METOALI aHAJIN3A
Ha nexuuu narorcst OCHOBBI (PH3UKO-XUMUYECKHUX METOAOB aHAIM3a, UX KIacCH(HUKAIHS, TPEUMYIIeCTBa U
HEJOCTATKH. JTA€TCS KpaTKasi XapaKTePUCTUKA ONTUIECKIX METOJ/IOB aHalIn3a: (POTOMETPUIECKOTO,
CHeKTpohOTOMETPUUECKOTO, ATOMHO-IMHUCCHOHHOTO, TIJIaMEHHO-(POTOMETPUIECKOTO, PEPPAKTOMETPHUECKOTO,
He(demoMeTprIecKoro;
- BJIEKTPOXUMHYECKHUX: TOTEHIIMOMETPUUECKOT0, MOJISIPOMETPUUYECKOT0, KYJTOHOMETPUUYECKOTO,
KOHZ[yKTOMeTpI/I‘-IeCKOFO;
- XpoMaTorpapuIecKux METOI0B aHaIM3a: Ta30BOM. KUIKOCTHOM, Ta305)KUIKOCTHON, HOHOOOMEHHOM,
pacrnpenenuTeabHoi XpomaTorpadun Ha Oymare;
- pPaIMOMETPUUYECKOM aHAJU3E.
Ha na6opaTopme 3aHATUAX CTy,Z[CHTBI 3HAKOMATCHA C COBpeMCHHBIMI/I I/IHCTp}/MCHTaJIbHI)IMI/I METOdaMU.
KOTOPBIE UCTIONIB3YIOTCS Ha Kadeape aHATUTHICCKON XUMUH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Topomos JI. U.,/lenncoBa C. A. AHaTUTHYECKAs XUMUS: Y4eOHO-METOAMIECKOE ITOCOOHE JIJIsl CTYICHTOB
ounonornueckoro daxymnprera/JI. . Toponos, C. A. /lenucosa.-Ilepmp,2007.-161.

2. HuroBuu U. K. Kypc ananutnyeckoit xumun:yueOnuk/M. K. LlutoBnu.-Cankr-IlerepOypr:Jlans,2007, ISBN
978-5-8114-0553-4.-496.-bubnuorp.: c. 472-474

3. Topomos JI. U.,[lenucosa C. A.,Enpunmesa 0. b. Xumus (ananutudaeckas):yaeonoe nocooue/JI. 1.
Topomnos, C. A. Jleancosa, 0. b. Enpunmesa.-Ilepme: IIIT'HNY,2016, ISBN 978-5-7944-2658-8.-176.-
bubnuorp.: c. 175

4. I'muaka H. JI. OOmas xumus : yueOHuk / moj. pen. B.A. ITonoBa, A.B. babkoBa. — 18-e u3 ., nepepad. u
non. — M. : U3narensctBo FOpaiit ; ]I FOpaiit, 2011. — 886 c. — Cepusi: OcHoBbl Hayk. — [SBN 978-5-
99161221-0. — TekcT : 21eKTpOHHBIN // DNEKTpOHHO-O0MOIMoTeYHas cuctema bubnmoTex : [caitT].
https://psu.bibliotech.ru/Reader/Book/8264
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W. Topomnos.-Ilepmp,2011, ISBN 978-5-7944-1681-7.-167.-bubnuorp.: c. 165-166

4. Boasxus B. B. O6mas xumust. U30pannsle riaBel:ydeOHoe nocodue/B. B. Bonbxun.-Ilepmp,2002, ISBN 5-
88151-282-0.-352.-bubnuorp.: c. 341-342

5. OCHOBBI aHAIUTUYECKOW XUMHH.YI€OHUK JJIs CTYIEHTOB XUMHUYECKHX CIEIHaTbHOCTEH BY30B : B 2
KH./MOCKOBCKHIA rocy1apcTBEeHHBIN YHUBepcuTeT uM. M. B. Jlomonocoga; pen. FO. A. 3010T0B.-
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9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.fptl.ru/biblioteka/analiticheskaya-himiya.html ananutuuecka xumust
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO0pazoBaTenbHBIN MPOIIece MO TUCIUIUIMHES XUMUSI TIPEIOoIaraeT UCIOIb30BaHUE CIICTYOIIETO

MPOrPaMMHOTO oOecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1. I[Ipe3eHTaniiOHHBIE MAaTEPUATIBI (CIAK I IO TEMaM JICKIIHOHHBIX U MPAKTUYECKUX 3aHITHIA);

2. loctym B pexxume on-line B DnekTpoHHy10 0MbmoTednyro cuctemy (ObC)

3. JlocTym B 3EKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEeNIbHOM Cpely YHUBEPCUTETA.

4. TIpunoskeHue MO3BOJIAIOIICE MPOCMATPUBATh U BOCITPOU3BOAUTH MearakoHTeHT PDF-(daiinoB «Adobe
Acrobat Reader DC».

5. [IporpamMmel, TeMOHCTpaIMu B0 MaTepualioB (mpourpeiBarens)« WindowsMediaPlayery.

6. [IporpamMmmMa npocmoTpa UHTEpHET KOHTeHTa (Opay3ep) «Google Chromey.

IIpu ocBOCHMM MaTepUalla U BBIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEXKUME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucTteMa BUeoKoH(epeHIICBsA3H Ha ocHOBe TuaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPsEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTeJBLHOIO0 NMpoLecca Mo AUCHHUILIMHE

Jlnst mpoBeIeHH st JIEKIIMOHHBIX 3aHATHH 1 3aHATHIA CEMMHAPCKOI0 TUIIA HEOOXOJMMa ay TUTOPUS, OCHAILIEHHAS
MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM
obecrieueHreM, MeEJIOBOM (M) WIIM MapKEepHOH JOCKOM.
JlaGopaTtopHsie 3aHsTHS PpoBOAATCS B JlabopaTopuu o01iel 1 HeopraHudeckon XuMuu u Jlaboparopuu
KaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN3a, KOTOPbhIE OCHAILIEHBI CIIEUAIN3UPOBAHHBIM 000PYA0BAHUEM.
CoctaB obopynoBanus omnpeneiet B [lacriopre nabopaTopuil.
Jliig mpoBeieHUs TPYIIOBBIX, MHIMBUYaJbHBIX KOHCYIbTALIUNA HEOOX0UMa ayAUTOPHSI, OCHAILIEHHAs
MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM
o0ecrieyeHrneM, MeJIOBOH (M) WM MapKEPHOU TOCKOIA.
Texyuiuii KOHTPOJIb IPOBOAST B ayAUTOPUH, OCHALLIEHHON MEJIOBOM (M) MM MapKEpHOM TOCKOM.
JUist IpoBeICHHSI CAMOCTOATENIBHOM paboThl HEOOX0AMMa ayAUTOPHSL, OCHAIIIEHHAS KOMITBIOTEPHOM TEXHUKOM
C BO3MOKHOCTBIO IOJKITIOUEHUS K ceTH «HTepHeT», 00ecrnedeHHbIN JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenust HayyHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbBIN 3aJ1 TYMaHUTAPHOHW JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHON IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE

Xumusg

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.5 3HATh TEOPETUYECKUE OCHOBBI HeynosiierBopureJ

BJIAAETH 0a30BBIMHU
3HAHUSAMU O
COBPEMEHHOM HAYYHOU
KapTHHE MHUpa HAa OCHOBE
IMOJIOKEHUM, 3aKOHOB B
METOH0B €CTCCTBECHHBIX
HayK

aHAJINTUIECKON XUMHH,
OCHOBOITOJIAraroIINe 3aKOHBI,
onpeaeneHusi. Umethb
IpeJICTaBICHUE O IPOOHOM U
CUCTCMATHUYCCKOM METOOdaX
aHaJv3a, 3HaTh Ka4eCTBEHHbIC
PCaKMu Ha NU3Yy4aCMbIC KATHOHBI
Y aHHOHBI.

He 3naet TeopeTnueckue OCHOBBI IIpeAMETA U
M3y4yaeMble pa3/ielibl KAYECTBEHHOI'O aHaJIu3a.
He 3HaeT ocHoBOMmOIararomnye 3aKOHbI 3aKOHBI
U OIpEEIICHNS, JIEXkKAIE B OCHOBE
AHAJTUTHYECKON XUMUH
YnoBaerBopuTebH

Hmeet o6mmue. HO HE CTPYKTYpUPOBAHHBIE
3HaHUs. YaCTUYHO OPUEHTUPYETCSA B BOIIPOCax
M0 KQaYECTBEHHOMY aHAJIU3Y.

Xopomo
Nmeer chopmupoBaHHBIE. HO COJIEpIKAIIIHEC
OTJIeTTbHBIE TIPOOEITBI 3HAHUS TEOPETUICCKUX
OCHOB Y 3aKOHOB. B 11e10M ycnieniseie, HO
coziepxanire HeOOoIbIIre MpoOebl B 3HAHUH
OCHOB Ka4eCTBECHHOI'O aHAJIM3a.

OTtau4dHo
Nwmeet chopmMupoBaHHBIE CHCTEMATHYECKUE
3HAHUS TEOPETUUECKUX OCHOB aHAIUTHYECKON
XAMUH M OCHOBHBIX MOJIOKEHUH KaueCTBEHHOI'O
aHaIM3a

OIIK.5

BJIaJCTh 0a30BLIMU
3HAHHUSIMU O
COBPEMEHHOM HAY4YHOU
KapTHHE MHUpa HAa OCHOBE
MMOJIOKCHUI, 3aKOHOB U
METOHO0B €CTCCTBEHHBIX
HayK

3HaTh:

OCHOBHEIC 3aKOHBI XMMHH; UMCTh
MPE/ICTABICHUE O COBPEMEHHOM
CTPOEHHUH aTOMa, CTPYKTYpE
BCIIECTBA; XMMHUUCCKHE CBOMCTBA
OCHOBHEBIX KJIaCCOB
HEOPTraHWYECKHUX COCTHMHCHUI
(OKCHI0B, KMCJIOT, OCHOBAHH,
COJICH); UMETh MPEJCTABICHUE O
HaIpaBJICHUU TIPOTEKAHUS
XMMHYECKON peaKIuu, O
COCTOSIHUM XMMHYECKOTO
PaBHOBECHS M YCIIOBUSX €TO
CMCIICHMUS.

YMmeTs :

KJIaccu(UIIMPOBaTh

HeynoBiaerBopure
CTylIeHT He 3HAeT TEOPETUUECKUX OCHOB
JUACIUTUINHEI, HEOOXOAUMBIX JIJIS
dbopmupoBanus kommneTeHIuu. He ymeer
BBINOJIHATH PACYETHI 10 XUMHUYECKUM
ypaBHeHUsAM. He Bnaneer HaBbikamMu
MPOBEICHUS DKCIIEPUMEHTA

YnoBaerBopuTeabH
@parmMeHTapHOE 3HaHWE OCHOBHBIX Pa3JIeJIOB
xumuH. HemocTaTouHbIe HABBIKK B BEITIOJTHSHUH
XUMHUYECKHUX PACUETHBIX 3a]1a4 U MIPOBEICHUH
AKCIIEPUMEHTAJIbHBIX padoOT

Xopoio

OcBOEHBI OCHOBHBIE Pa3/eIibl JUCITUTUIHHBI.
BrnaneeT TeXHMKOM BBIIIOJIHECHHUS XHUMHISCKOTO
aHaJlM3a, HO JIOMYCKAaeT OLITUOKH B pacyeTax u




KoMnerennus

IInanupyemble pe3y/ibTaThl

Kpurepun oneHuBanus pe3yibTaToB

o0y4ueHust o0y4eHust
HEOPraHUYECKUE M OPraHuvecKHe Xopomio
BEILECTBA; COCTABJIATH YPABHEHHUs | HHTEPIPETALUH OTY4YE€HHbBIX Pe3yJIbTaTOB.
0OMEHHBIX XUMHUYECKUX PEaKITUH, O1anyHo

OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PCAKITUI H
peaknuii KOMIUIEKCOOOpa30BaHUS;
MIPOBOJIMTH PACUETHI 10
YPaBHEHUSM XUMHUYECKUX
peaKIuii: BEIYUCISTH MAcCy
BEIIECTBA U MAcCCy PacTBOpa,
KOHIICHTPAIUIO PACTBOPEHHOTO
BEIIIECTBA B PaCTBOPE
pa3nuuHbIME criocobamu, pH
pacTBopa; 3a7auu C U30BITKOM
WM HEJIOCTATKOM BEIlleCTBa, C
MPUMEHEHHEM T'a30BbIX 3aKOHOB.
Bnaners 3HaHUAMH O
XUMHYECKOW MPUPOIE
MaTepUaTbHBIX 00BEKTOB U
CIOCOOEH MPUMEHSTh UX HpU
pElIeHUN TPAKTHYECKHX 33724 B
cBOei npodeccuoHaIbHON
JESITEIIbHOCTH B 00JIaCTH
OHMOJIOTHH, TEOJIOTUH, Teorpaduu
U CMEXXHBIX HayKax.

CryneHT 0cBOMI TEOPETUUECKUE OCHOBBI
JTUCIUILTAHBI, HEOOXOIUMBIX IS
dbopMupoBaHus KOMIIETeHINH. Brnageer
HaBBIKAMHU XMMHUYECKOI'0 IKCIIEPUMEHTA U
yMEeT BBITIOTHATh PacYeThl, HEOOXOIUMBIE IS
€ro OCYILECTBIICHUS

OIIK.5

BIIaJIeTh 0a30BBEIMHU
3HaHUSIMH O
COBPEMEHHOMN HAy4YHOM
KapTUHE MHUpPa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
METOJIOB €CTECTBEHHBIX
HayK

3HaTh OCHOBHI KOJIMYECTBEHHBIX
METOJIOB aHaIu3a, CIIOCOObI
BBIPQKEHUS KOHIIEHTPAIUH
pacTBOpPOB, YMETh MPOU3BOIUTH
pacyeThbl B TUTPUMETPUUECKHUX
METO/IaX aHaju3a, a TaKkkKe
paccuuThIBaTh 3HaUeHus pH u
pOH B pacTBOpax CHUIBHBIX
KHUCJIOT U OCHOBaHUU

HeynosiaerBopurei
HeobOxomuMbie 3HAHUS TTOJTHOCTHIO
OTCYTCTBYIOT

YaoBaerBopuTeabH
HMeeT HEKOTOpBIE MPEACTABIEHUS O CIIOCOOax
BBIPaXCHUS] KOHIEHTPAIUU PaCTBOPOB, 3HAET
OTIEeNbHBIE POPMYIIBI ISl PACUETOB, HO
MIPUMEHUTD WX JJIs1 PEIICHUS 33]]a4 HE MOXKET

Xopouo
Nmeet copmMupoBaHHbIe, HO COEPIKALITUE
OTJeNbHBIE MPOOEIThl 3HAHUS U HABBIKH.
Otiamn4Ho
CdhopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS,
CHIOCOOCH MPUMEHUTD WX HA IPAKTHKE

OIIK.5

BIIaJIeTh 0a30BBEIMHU
3HAHUSAMHU O
COBPEMEHHOM HAYYHOU
KapTUHE MHUpa Ha OCHOBE

OcBO€EHBI HABBIKU BBLITIOIHEHUS
JIPOOHOTO KaYeCTBEHHOTO
aHaJiu3a, OCBOCHA TEXHUKA
BBITTOJTHEHUS] THTPHUMETPHUYECKOTO
aHaJM3a, ClIOCOOHOCTh

HeynosiaerBopure
He Boimonnens! 1abopaTopHbie paboThL. HE
OCBOCHA UX TCXHKA BBIITOJIHCHU S
YnoBaerBopuTeabH
JlaGopaTopubie pabOThI BHITOIHEHBI,0THAKO




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

MOJIO’KEHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX
HayK

BBIIIOJIHATDL PACUCT PE3YJIbTATOB
TUTPUMCTPUICCKUX onpeﬂeneHHﬁ

YnoBj1eTBOPUTEbH

UMEIOTCS TPOOEIbl B 3HAHUAX, HE BBHITIOJTHEHBI
TpeOOBaHUS MO NPEAOCTABICHUIO OTYETOB.

Xopouo
OcBoeHa TeXHHKa BBITOJIHEHHS padoT,
BBINOJIHEHBI BCe JTabopaTOpHbIe paboThI, OTHAKO
MMEIOTCS HEKOTOPbIE MOTPEIIHOCTH B OTYETAX
10 HUM.

OT1iau4Ho
OcBoeHa TeXHHKa BBIIOJIHEHHS J1a00paTOPHBIX
paboT, Bce pabOTHI CAENaHbI, BEITIOTHEHBI BCE
TpeGoBaHus MO 0(hOPMIICHHUIO PabOT

OIIK.5

BIIa/IeTh Oa30BBIMU
3HAHUSAMU O
COBPEMEHHOUN HAy4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
METO/IOB €CTECTBEHHBIX
HayK

3HaTh TEOPETUYECKHE OCHOBBI
AHAINTUYECKOU XUMUH,
OCHOBOIIOJIAraloIUE 3aKOHBI,
OCHOBBI KaUE€CTBEHHOT'0 aHAJIN3a,
METO/Ibl KOJIMYECBEHHOTO
aHanu3a. VIMeTb HaBBIKM TEXHUKHU
BBIIIOJIHEHHS] KAYECTBEHHOT O
aHaJIM3a U TATPUMETPUUECKOTO
TUTPOBAaHUSA. Y METh
paccuutsiBath pH 1 pOH
pacTBOPOB KUCIIOT U OCHOBAaHM,
pe3yabTaThl TATPUMETPUYECKUX
OnpeAcIeHUI

HeynosiaerBopurei
He 3HaeT TeopeTHyeCKUX OCHOB TMCIUIUIMHBI,
HE OCBOEHBI HABBIKU BBIIIOJIHEHHUS
1a00paTOpHBIX PaboOT
YaoBaerBopuTeabH
B nenoMm ycnemssle, HO colieprkaliie
OTZAENbHBIE MPOOEIIbI 3HAHUS MPEeIMEeTa
Xopoio
CdhopmupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
OCHOBHBIX IIOHATUN U TEOPETUUECKUX OCHOB,
OCBOCHHBI HaBBIKH BBIMOJHEHUS Pa3TUYHBIX
BUJ0B aHanu3a. OTHaKO IPUCYTCTBYIOT
HEKOTOpbIe POOEbl B 3HAHUAX UM HAaBBIKaxX
Otiamn4Ho
CdhopmupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
TEOPETUYECKUX OCHOB U MOJIOXKEHUII.
YcnemHoe u cucTeMaTuuecKoe IPUMEHEHUE
HAaBBIKOB BBIIIOJIHEHUS PA3IMYHbBIX BUIOB
aHaJm3a




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocrtaBku : CYOC

Bujx MeponpusiTusi NpOMe:KyTOYHOM aTTecTANMH : 3a4eT

Cnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEeHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAllUU OIIPEIENIIETCs] HA OCHOBE 0ayIOB, HAOpAHHBIX 00YUYAIOIIUMCS HA KOHTPOJIbHBIX
MEpONPHUATHUAX, IPOBOJIUMBIX B TEUEHUE YUEOHOT0 MEPHOAA.

MaxkcumanbHoe Koan4decTBo 6a/wios : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 o 80

«YJOBJIETBOPUTEJbHO» - 0T 47 1o 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 47 Oaiia

KoMmnerenuus Meponpusitue KonTposmpyembie 3jieMeHTbI
TeKYUIero KOHTPOJIsI pe3yJibTAaTOB 00y4eHHsI

OIIK.5 DJIeMEHTHI YYEHUs O 3HaHUE OCHOBHBIX KJIACCOB U XMMHYECKOMN
BJIaJIETh 0a30BLIMH 3HAHUSIMH O CKOPOCTH XUMUYECKOU HOMCHKIJIaTyPbl HCOPraHMYECCKUX
COBPEMEHHO HAyYHON KapTHUHE peaku U XUMHUYECKOM COEMHEHHI; XUMUYECKUX CBOMCTB U
MHpa Ha OCHOBE IOJIOXKEHUH, paBHOBECHU Croc000B MOyUEHUsI OKCHJIOB, OCHOBaHHH,
3aKOHOB 1 METOZIOB €CTCCTBCHHBIX | [[ychMeHHOE KOHTPOJIbHOE | KHCIIOT, COJICH; Ta30BhIX 3aKOHOB; TIPABUIT
HayK MeponpusTHe paboThl B XUMHUYECKOH J1abopaTopui;

XUMHUECKYIO TIOCY1y OOILIET0 Ha3HAUYEHUS.

YMeHue Ha3BaTh COEIUHEHHE 110
HoMenknatype MIOITAK; nanucats
XUMHUECKYI0 (OpMYITy IO Ha3BaHMIO;
COCTaBUThH YPAaBHEHUE XUMUYECKOU
peaxiuy; BbIMOIHUTD LIETTOUKY
MpeBpalIeHH; BBIBOAUTH POPMYITY
XUMHUYECKOTO COETUHEHMS; BBIOIHSTh
pacyeTsl 0 XUMUYECKUM YpaBHEHUSIM;
IIPOBOAMTDH PACUETHI [10 YPaBHEHUSIM
ra30BbIX 3aKOHOB.

OIIK.5 Peakiun 3HaHWE OCHOBHBIX KJIACCOB U XUMHYECKOM
BJIAJIETh 0A30BEIMU 3HAHUSAMH O KOMILJIEKCOOOpa30BaHUs B HOMEHKJIaTyPbl HCOPTAaHUIECKUX
COBPEMCHHO HAyYHOU KapTUHE | pacTBOpax COEIMHEHHI; XUMUYECKHMX CBONCTB U

MHpa Ha OCHOBE IIOJIOXKCHHUI, 3amumaeMoe KOHTPOJIbHOE CIIOCOO0B MOTYYEHHS] OKCHUIOB, OCHOBAHUH,
3aKOHOB 1 MCTOZIOB €CTCCTBCHHBIX | MeponpusiTHe KHCJIOT, COJIEH; ra30BEIX 3aKOHOB.Y MEHHE
HayK

Ha3BaTb COCANMHCHUC IO HOMCHKJIATYPC
HIOITAK; Hanucath XMMHAYECKYIO
(dbopMyITy IO Ha3BaHHIO; COCTABUTH
ypaBHEHHE XUMUYECKOU peaklnu;
BBITIOJIHUTH LEMOYKY PEBPALIEHUM. .




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.5

BJIa/I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHU,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

CrtpoeHue aToma.
IIepnonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB.
XuMunueckas CBsI3b
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HaHNE TEPMOAMHAMUYECKUX (PYHKITHI:
BHYTPEHHSISI JHEPTHsI, SHTAIIBITHS,
sHTponus, sHeprus ['nb06ca; meporo
3aKOHa TEPMOAMHAMMUKHM; 3aKoHa ['ecca;
BTOPOTO 3aKOHA TEPMOJIUHAMUKH;
HaIpPAaBJIEHUSI CAMOIIPOU3BOJILHOTO
MPOTEKAaHUS XUMHUUECKHUX PEeaKIuii;
YCIJIOBUSI TEPMOIMHAMUYECKOTO
paBHOBECHSI; KOHCTAHTHI XUMHUYECKOTO
paBHOBECHSI; 3aKOHA JIEHCTBYIOIINX MACC;
npunnuna Jle-Illatense; mpaBuiia
Bant-T'odda; ypaBaenus
AppeHnyca;MexaHu3MOB TOMOT€HHOTO U
reTepPOreHHOr0 KaTaan3a; OCHOBHBIX
obnacreld MpUMEHEHUS
KaTaJn3aTopoB.

YMeHue paccuuTarhb: a) U3MEHEHHE

SHTAJIBIINHU, SHTPONUH U dHepruu [ nb6bca
XUMUYECKUX pPeakinii; 0) KOHCTAHTY
paBHOBECHSI; B) pABHOBECHbIE
KOHIEHTPALUU U NaplUuaibHbIe JaBJICHUS
pearupyromux BeIecTB; I') U3MEHEHHE
CKOPOCTH peaKkluy IpU U3MEHEHUU
Temneparypsl. OnpenenuTb BO3MOXKHOCTb
WM HEBO3MOXKHOCTh IPOTEKAHUS
XUMHUYECKUX IIPOLECCOB, TEMIIEPATYPY,
TP KOTOPOM yCTAHABIMBAETCS
XMMHMUYECKOE PaBHOBECHUE, HAIIPABIICHUE
CMEILIEHUsI PAaBHOBECHUS 0] BO3/IEIICTBHEM
TeX WM UHBIX (PAKTOPOB.

OIIK.5

BIIAJIETh 0A30BBIMHU 3HAHUSMH O
COBPEMEHHOM HAYYHOU KapTUHE
MHpa Ha OCHOBE MOJIOKECHU,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

XUMUS METAJIOB
3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

Branenve HaBpIkamMu pOBEICHUS
XUMHUYECKOT0 SKCIIEPUMEHTA,
AJIEMEHTApHBIX PacueToB.YMeHue

MPOaHATH3UPOBATH U 00OOITUTH
MIOJTYYCHHBIC PE3YJIbTaThI.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.5

BJ1a/I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHU,
3aKOHOB M METO/IOB €CTECTBEHHBIX
HayK

HtoroBeiii KOHTPOJIb
HNTorosoe KOHTPOJIbHOE
MeponpusiTiue

3HaHue 00X CBOMCTB PacTBOPOB;
MOHSITHIA CUITBHBIX U CITA0BIX
AIIEKTPOJIUTOB, PACTBOPUMOCTHU; CTEIICHH U
KOHCTaHTBI AUCCOLUAIINM CIIA0bIX
AIIEKTPONIUTOB; 3akoHa OCTBaNIb/Ia; OCHOB
TEOpPHUH Pa30aBICHHBIX CHIIBHBIX
AIIEKTPOJIUTOB, AKTUBHOCTHU U
K03 (UIMEeHTa aKTUBHOCTH, HOHHOTO
MIPOM3BEIEHHUS BOABI M BOJOPOIHOTO
nokazarens (pH); npoussenenus
pPacTBOPUMOCTH; THIPOTIN3a COJIEH;
KOHCTAHTBI TUCCOIMAIIMHA KOMITJIEKCHBIX
MOHOB; HOHHOT'O 0OMEHa; CTENeH!
OKHCJICHUS.

YMeHue HanmucaTh YpaBHEHUS MPOLIECCOB

TUApATAld UOHOB U AJIEKTPOJIUTHUECKOM
JIUCCOLMAIMHU JIEKTPOJIUTOB; PACCUUTATh
CTEIIeHb JUCCOIUALIMH CIa00T0
AJIEKTPOJIUTA U KOHIEHTPALIMIO HOHOB B
ATOM 3JIEKTPOJIUTE; PACCUNTATh HOHHYIO
CHJTy pacTBOpa U aKTUBHOCTh HOHOB B
pacTBOpPE CUIIBHOT'O AJIEKTPOJIUTA;
paccuutaTth pH pacTBOpOB Ccl1aOBIX KHCIOT
Y1 OCHOBaHHUM, CUIILHBIX KHUCIIOT B
uienoueit; onpenenuts pH pactBopa ¢
MOMOILIbI0 UHANKATOPOB; PACCUNUTATh
pPacTBOPUMOCTH U ITPOU3BEACHUE
PacTBOPUMOCTH TPYIHOPACTBOPUMBIX
COEJIMHEHM; HAMMCATh YPAaBHEHUE
TUAPOJI3a TON WU UHOU COJIM;
paccuuTaTh CTENEHb THAPOIN3A U
KOHIIEHTPALMIO HOHOB BOJOPOAA U
TUAPOKCH/IA; HATUCATh YPAaBHEHUS
CTYIIEHYATON JUCCOIMAIIMN KOMIUIEKCHBIX
HOHOB M KOHCTaHTHI IUCCOILTUAIIUH.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKYyLIero KOHTPOJIs pe3yJibTaTOB 00y4eHH s
OIIK.5 DneMEeHThI OpraHu4ecKoin YMeTh KiTacCH(pUIMPOBATh OPraHUIECKUE
BJIaJIETh 0A30BBIMHU 3HAHUSIMHU O XUMUU COCIMHEHUS; HAIUCATh CTPYKTYPHBIE
COBPEMEHHOi Hay4YHO KapTUHE | [TnchbMeHHOe KOHTPOJIbHOE | H30MEpPHI OJIHOTO U3 AIKAHOB HUITH
MHpa Ha OCHOBE IOJIOXKCHHI, MeponpusTHe aJIKCHOB. 3HATh KAKH€ BEIECTBA HA3BIBAIOT
i’lzl;?(HOB H MCTOZOB CCTCCTBCHHBIX MoJIMMEpaMH. Y METh COCTAaBUTh CXEMY

MOJIMMEPH3AI[IH XJIOPBUHHUIIA, CXEMY
MOJIMKOHACHCauu (heHona u
dbopmanperua.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

J1IeMeHTbI YU€HUS 0 CKOPOCTH XHMHYECKOM P€aKIIMi 1 XUMHUYE€CKOM PAaBHOBECUH

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHBIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanuu: 10
[TpoxoaHoii 6amt: 5

Iloka3aTesn oeHNBAHUS banasl

YMeeT BeIBECTU (I)OpMley XUMHUYCCKOIro COCANHCHUA. KOHTpOHI/IpyCT MpaBHUJIILHOCTL paCyYCTOB.

YMeeT cocTaBUTh YpaBHCHHUC XUMHYECKOMN pCakuuun

3HaeT OCHOBHBIC T'a30BEIC 3aKOHBI. KOHTpOHI/IpyeT MpaBHUJIILHOCTL paCyYCTOB.

N DN W W

YMeeT cocTaBUTh XUMUYCCKYIO (I)OpMley 10 Ha3BaHHUIO B€UIICCTBA

Peakuun KOMILIEKCOOOpa30BaHUs B PACTBOPAax

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 6 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 20
[Tpoxoanoii 6amt: 10

Iloka3atesn oneHNBAHUS banasl

3HaeT FeHeTUYECKON CBSI3U MEXy KJIJaCCaMHM HEOPTraHUYECKUX COCTUHEHU. 11

3HaeT GpopMyIibl U Ha3BaHUS HanboJIee yHOTPEOUTETbHBIX KUCIIOT. 5

Ymeet cocTaBUTh (HOpMYITy COJIeH pa3iIMyHBIX KHCIIOT. 4

CTpoeHne aToMa. Hepnozmqecxaﬂ CHCTEMA XUMHYECKHX 3JIEMEHTOB. XUMHYECKAas CBS3b

[TpoaomKUTET,HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayIMTOPHOH padoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 9

Iloka3atesn oneHNBAHUS banasl

YwMmeer paccuuTaTb XUMHYECKHUH MMoTeHIMaJ npouecca u ¢ACjaTb BbIBOA O BO3BMOKHOCTH €TO 9




POTEKAHUS

3HaeT MaTEMaTUYECKYI0 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT TEMIEPATYPBI U KOHLIEHTPAIIUU
BeniecTB. KoHTponupyeT NpaBMIIbHOCTh pacyeToOB

3Haer YCII0BUA CMEIICHUA XUMHUYCCKOI'0O PaBHOBECHA

YMmeeT cocTaBUTh POPMYITy KOHCTAHThI XUMUYECKOTO PAaBHOBECHS

X¥VMHUA METAJLJIOB

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 3a MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 7
[Tpoxoxanoii 6amt: 3.5

IToxa3zaTenn oneHMBaHUA

Baaasl

YMeeT BBIOTHUTh XUMUYECKUN SKCIIEPUMEHT U HeoOXoqumble pacueThl. [IpoananusupoBats u
CIENAaTh BBIBOJIBI

7

Brimonaenue madoparopasix padot 0,5 (3a kaxayro padoTy)*7

3.5

HTorosbiii KOHTPOJIb

ITpoaomKUTENEHOCTD TPOBECHUS MEPOIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoxanoii 6amn: 18

IToxa3zaTen oneHMBaHUA

Baaasl

YMeer paccuuTaTh KOHIIEHTPALMIO PACTBOPA U BBIYMCIUTh pH pacTBOPOB KUCIIOT, OCHOBAaHUM U
COJICH, MOABEPTAIOIINXCS TUAPOTUIY

14

Vmeer MIpEaAI0XKUTH croco0 MOJIy4YCHUA COCHHH@HHﬁ, OTHOCAIIMXCA K pa3JIMYHbIM KJIaCCaM

12

YMeeT COCTaBUTh ypaBHEHHUE OKHUCITUTEIEHO-BOCCTAHOBUTEIBHOM pEaKIuK: ONPEACITUTh CTETICHD
OKHCJICHHA aTOMOB B COCIUHCHUAX, COCTABUTL 3JICKTPOHHBIX 6aHch, YKa3aTb OKUCIIUTCIIb U
BOCCTAHOBHUTEJb, PACCTaBUTh KOADDUITMECHTHI

10

YMeeT COCTaBUTh YPaBHEHUE PEAKIIUU B MOJICKYJISIPHOM, IIOJIHOM ¥ COKPALLIEHHON HOHHOU
bopmax

DJIeMEeHThI OPraHUu4ecKoi XUMHH

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEIbHON PadoThI
MakcumanbHbIA 0asl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOYHOM aTTecTaluu: 3
[Tpoxomnoii 6amt: 1.5

Iloka3aTey OLEeHUBAHUSA

Bajaasl

[TpaBUIbHOE U CBOEBPEMEHHOE BBIIIOJIHEHHE CAMOCTOATEIBHOM pabOThI CTYIEHTA 10 OCHOBHBIM
paszenam JUCLUILUIMHBI

3

[TpaBuIBHOE, HO HECBOEBPEMEHHOE BBIITOJIHEHHE CAMOCTOSATEIIbHON PabOTHI

1.5

Bua MeponpusiTUsi NPOMEKYTOUYHOM ATTECTANUM : DK3aMEH




Crnoco0 npoBeeHust MepoONPUATHS IPOMEKYTOYHOM aTrTecTanuM : OLEHKa 0 JUCHUIUIMHE B paMKax
IIPOMEXYTOUYHOM aTTeCTallM ONPEEISIETCS Ha OCHOBE 0a/UI0B, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX

MCPOIIPUATHAX, IPOBOAUMBIX B TCU

CHHUC y‘-IC6H01“0 nepuonaa.

MakcumajbHO€e KoanuecTBo 0aioB : 100

KonBepranusi 6a,1710B B 0TMETKH

«oTam4aHo» - oT 81 mo 100
«xopomo» - ot 61 1o 80
«yIOBJIETBOPHUTEJIBHO» - OT 45 110

60

«HEyI0BJIeTBOPUTEIbHO» / «He3auTeH0» MeHee 45 Oana

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIsA

Koutposmpyemblie 3jieMeHTbI
pe3yJabTAaTOB 00y4eHHsI

OIIK.5

BJIAJETH 0a30BBIMH 3HAHUSIMHU O
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKECHHU,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

KauecTBeHHBII aHanm3
ITncbMeHHOE KOHTPOJIbHOE
MeponpusTHe

3HATh TEOPETHUECKUE OCHOBEI
aHAJTMTUYECKON XUMUH: 3aKOH JeHCTBUS
Macc, 3aK0oH pa3oaBneHus OCTBaIbAA,
OCHOBHBIE MTOHATHUS U ONPECIICHHS.
UCTIOJIb3YEMbIC B aHAIUTHIECKOW XIUMHH,
UMETb MPECTABICHUE O XUMUYECKOM
pPaBHOBECHH B TOMOTEHHBIX CUCTEMaX,
PaBHOBECUH MEX]Ly TBEPIOH M KUIKOH
(dazaMu, MOHHOU CHJIE pacTBOPA,
Kod(dUIMEeHTaX aKTUBHOCTH, O
XUMHUYECKOHN auccounanuu, raponuse, pH
u pOH, 6ydepHbIX pacTBOpax; 0 ApoOHOM
¥ CHCTEMAaTHYECKOM METOJIaX aHAIIn3a, O
peaknusax oOHapyKEeHHsI KATHOHOB
aMMOHWSI, KaJIHsl, HAaTpUsl, Oapusi, KaJIbIus,
Mmarnwus, xenesa (I1), xxemnesa(Ill), mean,
XpoMa, a TaK)Ke aHMOHOB (XJIOpPH/Ia,
KapOoHara, cynb(ara, HUITPUTA, HUTPATA,

docdara).

OIIK.5

BJIa/IeTh 0a30BBIMU 3HAHUSMU O
COBPEMEHHON HAy4YHOU KapTHUHE
MHUpa Ha OCHOBE IOJIO’KEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX
HayK

KommiekconomeTpruyeckoe
TUTPOBAHUE

IIncbsMeHHOE KOHTPOJIbHOE
MeponpusTHe

CTyneHT N0JKEH 3HATh TEOPETHUECKUE
OCHOBLI aHAJIUTHYECKOU XUMHU, CIIOCOOBI
BBIP)KCHUS KOHIICHTPAIIMU PaCTBOPOB,
OYHICCTIIATH PpaCyYCThl B TUTPUMCETPHUICCKUX
METO/IaX aHaju3a, PACCYUTHIBAT
KOJINYECTBO BELIECTBA, HEOOXOAUMOTO IS
MIPUTOTOBIICHHSI PACTBOPA, HIMETh
MPEJICTABICHUE O TUAPOKCHUIHHOM
nokasareJjie 1 yMeTh paccUuThiBaTh pH u
pOH pactBOpOB.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.5

BJ1a/I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHOUN HAy4YHOU KapTHUHE
MHpa Ha OCHOBE MOJIOKEHU,
3aKOHOB M METO/IOB €CTECTBEHHBIX
HayK

DOHU3UKO-XUMHYECKHE
METOAbI aHaAJInU3a
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHI KAUECTBECHHOTO aHAJIN3a U
TEXHHUKH €T0 BBIMIOJTHCHUS: HMETh
npeJICTaBICHUE O APOOHOM U
CHCTEMaTHYECKOM METO/IaX aHaJIN3a, O
peakiusax 0OHapyKEHHs KATHOHOB
aAMMOHUS, KaJIusl, HATPHs, Oapwsi, KabIus,
Mmarnus, xenesa (I1), xemnesa(Ill), mean,
XpoMa, a TaK)Ke aHMOHOB (XJIOpPH /A,
kapOoHara, cynb(hara, HUITPUTA, HUTPATA,
docdara).- 3HaTH OCHOBBI

KOJIMYECTBEHHOTO aHAJIN3a:a) METOIbI
KOJUYCCTBEHHOTO aHaIM3a;0) CIIOCOOBI
BBIPQKEHUS KOHLIEHTPAIlMU PacTBOPOB;B)
TUTPUMETPUICCKHE METO/IbI AaHATTN3a;T)

PaCUYCThI B TUTPUMECTPUICCKHUX METOJaX
aHaJIn3a,. VMenus:- TeXHuka

OKCIICPpUMCHTA B KAYCCTBCHHOM dHAJIU3C; -

TCXHHUKA SKCIICPUMCHTA B
TUTPUMCTPHUYCCKOM aHAJIU3C;- IIPABUJIBHOC

HCII0JIb30BAaHUE OCHOBHBIX PACYETOB B
TUTPUMETPHUYECKOM aHAJIN3E.

OIIK.5

BJIa/1I€Th Oa30BBIMU 3HAHUSMU O
COBPEMEHHON HAy4YHOU KapTHUHE
MHpa Ha OCHOBE ITOJIOKEHNH,
3aKOHOB M METO/IOB €CTECTBEHHbIX
HayK

HTtoroBbiii KOHTPOJIb
HTorosoe KOHTpPOJIbHOE
MeponpusiTie

3HaHUS: - TEOPETUIECCKHUE OCHOBBI
AHATTUTHYECKONH XUMUH;- OCHOBBI
Ka4eCTBEHHOT'O aHaJIN3a;- OCHOBEI
KOJIMYECTBEHHOTO aHAJIN3a:a) METOIbI
KOJIMYECTBEHHOTO aHan3a;0) CriocoObl
BBIP)KEHUS KOHIIEHTPAIIMH PACTBOPOB;B)
TUTPUMETPUYECKUE METO/IbI aHAIN32;T)

pacyeThl B TATPUMETPUIECKUX METOJAX
aHanm3a;a) GU3NKO-XUMHUYECKUE METOIbI

aHanu3a. Y MEHHUs - IPaBUIIBHOE

UCII0JIb30BAaHUE OCHOBHBIX PACYETOB B
TUTPUMETPUUECKOM aHAJIN3E.

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIs

KauyecTBeHHBIN aHAIN3

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca

VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7

IToxa3zaTean oneHMBaHUA

Baaasl

[IpaBuiIbHBIN OTBET HA TECTOBBIN BOIIPOC

HeBepHblil OTBET Ha TECTOBBIM BOIIPOC

KOMHJ’IeKCOHOMeTpH‘{eCKOG TUTPOBAaHUE

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMainbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
[Tpoxoanoii 6amn: 14

IToxa3zarean oneHMBaHUA

Baaasl

Jns 3amad ¢ 4 mo 6: MacMMaJIbHBIN Ol 3a OJIHY 3aj71a4y 6, OH CTABUTCS, €CJTH CTYJCHT
MOKa3bIBaCT CPOPMUPOBAHHBIE 3HAHUS TEOPETUUECKUX OCHOB, CIIOCOOOB BBHIPAXKEHUS
KOHIICHTpAIIUii pacTBOPOB, YMEET MPOBOJANTH PACUEThI PE3YIHTATOB TUTPUMETPHUUECCKUX
oTIpesIeNIeHUH, 3a/1aua peleHa ¢ yKazaHUEeM pacueTHBIX GOopMyIT v equHUI] u3Mepenus. [lomyden
MPaBWIbHBIN OTBET. 3a TPU 3a/1a4u

18

Jns 3anad ¢ 1 nmo 3: MakcuManbHBINA 0ani 3a 0JHy 3aa4y 4, OH CTaBUTCSI, €CJIM CTYIEHT
MOKa3bIBaeT c(hOPMUPOBAHHBIE 3HAHUS TEOPETUUECKUX OCHOB, IIPABUJIBHO BBIIIOJIHEH pacyeT
KOHIIEHTpalui, HaiineHo 3HaueHne pH ninu pOH, nonyueH npaBuibHbBIN OTBET. 32 TPU 3a1a4l

12

3a/aua BHITIOJIHEHA C TTPaBUJILHBIM IPUMEHEHUEM PACUYETHBIX (POPMYII, HO JOMyIIeHA
MaTeMaTh4yecKasl MOrpeiHoCTh it 3a1a4 ¢ 4 mo 6

3anmaya pelieHa BEpHO, HO HEMPABUILHO MPEACTABIEHBI PE3YIbTaThl BEIYUCICHUN

3a/1aua BHITIOJIHEHA C TTPaBUJILHBIM IPUMEHEHUEM PACUETHBIX (POPMYII, HO OMYIIeHA
MaTeMaTh4yecKasl MorpemHocTh 1uist 3a7a4 ¢ 1 mo 3

38.,[[21‘-13 peuicHa 4aCTUYHO, BBIMIOJIHCH JIUIIb pacycCT KOHLICHTpaI_[I/Iﬁ

H€06XO,Z[I/IMBIG SHaHUA JJIs1 OCBOCHUA MPEAMETA OTCYTCTBYIOT. 33,[[3‘1& HC pCUICHA.

DOu3nKo-XUMHYECKHE METOAbl AaHAJIN3A

[Ipon0mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7

IToxa3zarTen oeHUBAHUA

Bajaabl

MuHMMaNbHOE KOJIMUYECTBO OAJIIOB MOJIyYaeT CTYACHT, BBIMOJIHUBIIMN BECh IIUKII JTa0OPATOPHBIX
paboT, pe3ynbTaThl KOTOPBIX MPHHSTHI IperoaaBareieM. Jlanee mpoucXoauT HaKOIIICHHE
OaJLI0B.

6

- IPUBECHBI BCE HEOOXOAUMBIE YpaBHEHHS peakiuii ¢ ykazaHueM (haKTOpOB SKBHUBAJIEHTHOCTHU
pearupyroIuX BEeIECTB U MPAaBUIHLHO UCIIOJIb30BaHBI OCHOBHBIC PacueTHBIC ()OPMYIIBI O
TUTPUMETPHUUECKOMY aHAIIU3Y.

Kpurepun orieHrBaHUs OTYETA 10 KAUECTBEHHOMY aHAIN3Y:- 0€3 OMNOOK yKa3aHbl ypaBHEHUS

peakuuu




- OIHMCAH XOJl aHAJIM3a U CJIEJIaH COOTBETCTBYIOIINUN BBIBOJI TI0 TIPOEIIaHHOM padoTe.

Kputepun onieHMBaHMsI OTYETA 10 KOJMYECTBEHHOMY aHAJIN3Y:- IPaBUJIBHO IIPECTABICHbI

pe3yabTaThl U3BMEPEHUMN, YKAa3aHbl €AUHULIBI U3MEPEHUS U KOPPEKTHO OKPYTJIEHBI PE3YJIbTATHI;

HNTorosbiii KOHTPOJIb

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPOTIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoxanoii 6amr: 17

IToxa3zaTenn oneHMBaHUA

Baaasl

s 3amay 1, 2, 4 :cTyIeHT oka3biBaeT chOpMUpPOBaHHBIC 3HAHUS TEOPETHUECCKUX OCHOB,
MIPABUJILHO BBITIOJIHEH PacueT KOHIICHTPAIHiA, HalJICHBl UCKOMBIC 3HAYCHHsI 00beMa TUTPAHTA,
MaCChI OIPEAEIIAEMOr0 BENIECTBA, KOHIEHTpaLMi pearupyronux Bemects, pH niu pOH,
MOJTyYeH IPaBUIIbHBINA OTBET. 3a OJHY 3a1ady Aaercss S 0auioB. MakcuMallbHOE KOJINYECTBO
0amioB

15

15

[TomHOCTBIO PACKPHIT TEOPETUUECKHIA BOIIPOC, TOKa3aHO 3HAHME OCHOBOIOJIATAIOIINX 3aKOHOB
XUMHH, HX MaTeMaTHYECKOC BBIPAKECHUE, PABUIIHFHO HAITUCAHBI YPAaBHEHUS PEaKIIHH.
MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB &.

HpaBI/IJ'H)HO BBITIOJTHCHHOC 3a/JaHUC, CBA3AHHOC C MUCITOJIb30OBAHUEM TCOPETHICCKUX 3HaHI/H>'I,
OCHOBOIIOJIararomux 3aKOHOB U onpe,ueneHI/Iﬁ. MakcumanbHOE KOJUYECTBO 0ajljIoB 5

HpaBI/IJ'H)HO paCCTaBJ'IeHI)I KOC)(I)(bI/Hll/IeHTI)I B OKHCJIIUTCIIBHO-BOCCTAHOBHUTCIBHBIX peaKIII/ISIX C
MPUMEHEHUEM METO/Ia JIEKTPOHHOTO OanaHca, HalAeHbl (aKTOPbI SKBUBATICHTHOCTH
OKHUCJIUTENEH U BOCCTAHOBUTENEH. MakCUMaJIbHOE KOJIMUECTBO 0AJLIOB 5

B okucanTenbHO-BOCCTAHOBUTEIBHON PEAKLIMU MPABUIIBHO ONpPEeTIeHbI (PaKTOPbI
HKBUBAJIEHTHOCTH, HO HE PACCTaBJICHBI KO PHUIIMEHTHI

B 3anmauax 1, 2, 4 BepHbIil X0/ pellieHHs], HO JOIyIIEHa MaTeMaTHYeCcKasi OTPEIIHOCTh. 3a OJIHY
3a/1a4y B 3TOM Cllydae J1aeTcst

KadgecTBeHHBIN aHAIN3:— 3a HpaBI/IJ'IBHHﬁ OTBET Ha TECTOBBLIN BOIIPOC 110 KaYCCTBCHHOMY

aHanu3y aaercs 1 6amn. Beero Bonpocos 4. MakcumanbHOE KOJMYECTBO OAJIOB
4.

OTBeT Ha TEOPETHUYECKUI BOMIPOC HE TIOTHBIN, JaHbI JUIIb ONPEEIeHUs, OTCYTCTBYIOT (DOPMYJIHI,
YPaBHEHHUS PEAKLMH, TPUMEPHI

DU3UKO-XMMHYECKUE METObI AHAIN3A:- IPABUJIbHBIA OTBET HA TECTOBBIN BOIPOC IO

($U3MKO-XMMHUYECKUM METO/IaM aHajln3a oleHuBaeTcs 1 6amiom. Beero Bonpocos 3.
MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB 3




