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1. HammeHnoBaHue JUCHUININHBI

XUMUs

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuIuinHa BXOIUT B 00s13aTeNbHY0 yacTh bioka « b.1 » o0pazoBaTenbHOMN MPOrpaMMBbI IO HAPABJICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 05.03.02 I'eorpadus

HarpaBieHHOCTh O0mmas reorpadus



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

05.03.02 I'eorpadus (HanpaBiaeHHOCTH : O0mas reorpadus)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK
Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 05.03.02 I'eorpadus (HampaBneHHOCTH: O0mas reorpadus)
¢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 3amuiaeMoe KOHTPoJIbHOE MeporpusiTe (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

OO0mas xumMus

Kuaaccpl HeopraHu4ecKuX coeJUHEHUI U XMMHYecKAasi HOMEHKJIaTypa
Bakneiimme kiacchl HEOPraHMYECKUX COSIMHEHMI: OKCUIBI, KUCTIOThI, OCHOBaHHUS, CONU. CBA3h MEXIY
KJIacCaMH HEOPTaHMYECKUX COCTUHEHUH.

3aKOHOMEPHOCTH MPOTEKAHUSA XMMUYECKHUX MPOLECCOB
Brenenue B XuMHUeCKyr0 TepMOIUHAMUKY. OCHOBHBIE MOHSTHS U TIOCTYJIaThl XUMUYECKON KUHETUKH.

OcHOBHbIE IOHATHSI XUMHUYECKOIl TePMOAUHAMUKH
OHeprerudeckue 3QpPeKThl XUMHUUECKUX peakiuil. TepMoXuMHuecKkue pacueTbl. DJHTPOIUS U €€ U3MEHEHHE
IIpU XUMUYECKOH peakiuu. DHeprus ' mb0ca. Xumuueckoe paBHOBecHe. PaBHOBeCHs B TOMOT€HHBIX U
reTEpOre€HHBIX CUCTEMAX.

CkopocTh XMMHYECKOH peakiuy U XMMHYeCKoe paBHOBeCHe
CKopocTh XMMHUECKOH peakiy. BiusHue TemnepaTypsl Ha CKOPOCTh peakui. MexaHU3Mbl XUMHUYECKUX
peakuuii. Karanus.

KOHTpOJ’lLHOG MeponpusaTue
Pemenne 3a4a4 110 XHUMHYSCKOHN TCPMOAUHAMUKE U KUHCTHUKC.

PacTBOpbI
PaccmaTtpuBaroTcst 0OMEHHbBIE peaKIny, MPOTEKAIOIINE B PACTBOPAX.

OO0uiue cBolicTBAa PaCTBOPOB
Xapaxkrepuctrka pacTBopoB. CiocoObI BBIpaKeHUs KOHIIEHTPAIIMU PACTBOPSHHOTO BEIIECTBA B PACTBOPAxX:
MaccoBas O0Jid, MOJIsIpHas KOHOCHTpalus, MOJIAJIbHAsd KOHOCHTpalusa, MOJIbHAasA O0JI. PaCTBOpI/ITeJ'II/I u
pPacTBOPUMOCTh. 3aBUCHMOCTh PACTBOPUMOCTH OT TeMmepaTypbl. OCMOC B OCMOTHUYECKOE JIaBlicHue. JaBieHne
napa pacTBOpPHUTENs HaJ pacTBopoM. TemmepaTypa 3aMep3aHus U KUIIEHUSI PACTBOPOB.

BoaHblie pacTBOpPBHI 3J1€KTPOJIUTOB
Cna6me 1 CUJIBHBIC DJICKTPOJIUTHI. Koncranra u creneHn AUCCOUann. AKTUBHOCTH SJICKTPOJHUTOB B BOOAHBIX
pacTBopax. DIEKTPOMTHYECKAs JUCCOIMAIs BOAbl. Bomopoansiii mokazatensb. [ uaponus coneil. PaBnoBecue
C y4acTHeM KOMILIEKCHBIX HOHOB.

OKHCINTENHLHO-BOCCTAHOBUTEILHbIE MpouecChI
OcHoBHbIe TTOHATHA. CocTaBIeHNE ypaBHeHI/Iﬁ peaKHI/Iﬁ OKHCJICHHS ¥ BOCCTaHOBJICHUS. PoJib Cpcabl B
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX. Knaccu(bmcaum{ peaKHI/Iﬁ OKHCJICHHUA-BOCCTAHOBJICHU .
HaHpaBJIeHI/Ie MPOTCKAHUA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ.

Crtpoenue atoma. [lepuoanueckasi cucTeMa XMMUYECKHUX 3JIEMEHTOB. XUMHUYECKas CBSI3b
Mopenu ctpoerust atoma. OTKpBITHE CyOAaTOMHBIX YaCTHI] ¥ TIEPBBIC MOJIEIH aTOMa. ATOMHBIE CIIEKTPHI.
KBantsl u monienb bopa. KBanToBo-Mexannueckas MoJiesib atroMa bopa: OCHOBHBIE ypaBHEHHS U TPUHIIUTIBI,
opOuTank, KBaHTOBBIC Yrciia. CTPOCHHE MHOTOAJICKTPOHHBIX aTOMOB: 3JIEKTPOHHBIC KOH(DUTYpaAIIUH STIEMEHTA,
MIPUHIUIT MUHUMaJIBHOW 3Hepruu, npaswio B.Kneukosckoro, npunnun 3anpera [laynu, ITpasumno ['ynna.
[Tepuonnueckas cucrema 3neMeHToB. CTpyKTypa NepHOINYECKON CUCTEMBI 3JIeMEeHTOB. [lepuoanyeckue
CBOMCTBA AJIEMEHTOB: YHEPTHS MOHU3AIMU, CPOJICTBO K JIEKTPOHY, IEKTPOOTPHUIIATEIBHOCTh, aTOMHbIE
pagnycChl.
XuMHUecKas CBsI3b. XapaKTEPUCTUKA XUMUYECKOU CBsI3U. MlOHHas xuMHuueckas CBsA3b. KoBajeHTHasI CBA3b.
Merton BanieHTHBIX cBs3eil. Curma-cBsa3b. KpaTaeie cBs3u. [enokanmsanus cs3u. [ mOpuan3amnuss aToOMHBIX



opb6uraneii. [IpoctpancTBenHast koHpurypaius moaekyi. [lonaspaocTs Monexys. BannepBaaibCoBbI CUITBI.
Junone-aumonsHoe B3aumoaeicTere. MHAyKIMOHHOE B3aUMOAEHCTBUE. JMCIEPCUOHHOE MIPUTSKEHUE.
Bonoponnas cBa3p BinssHre BOIOPOIHBIX CBSI3€HM HAa CBOMCTBA BEILIECTBA.

KontposibHoe Mmeponpusitue
BrinonHenne caMocToATe IbHBIX padOT IO OCHOBHBIM pa3jieiaM Kypca.

Heopranuueckasi xumus

XuMus HeMeTalJI0oB
CBoiicTBa M pacIpOCTPaHEHHOCTh HEMETAIIOB. DiieMeHThI [V A-rpyIiiel nepuoanyeckoi cucTeMbl. DJIeMEHTbI
VA-rpynibsl nepuondecKoi CUCTEMBI. DJeMeHThl VIA-rpyniibl NepUOIAYECKON CUCTEMBI. DJIEMEHThI
VIIA-rpynnsl nepuogu4eckoi CUCTEMbl. XUMHUSI BOJBI.

XHMHA MeTALI0B
[IpocTeie BemecTBa U coequHeHNs. PU3MUECKHE U XUMUYECKUE CBOMCTBA MeTaJUIOB. [lomyyeHue MeTasios.
MeTtammuueckue CIIaBEl 1 KOMIO3UTHI. XUMUS MIEJIOYHEBIX U IIEJI0YHO3EMEILHBIX METAJUIOB. XUMUS
HEKOTOPBIX P-MeTalI0B. OCHOBHBIC 3aKOHOMEPHOCTH XUMHUHU d-METAIIJIOB (MIEPEXOIHBIX METAILIIOB).

Kommiiekcubie coefuHeHUSA
KommnekcHbie coequnenust. [Ipupoga xumuueckoil cBs3u B KoMiiekcax. CTpyKTypa U CBOMCTBA KOMILJIEKCHBIX
COEMHEHUI
JloHopHO-akIienTopHOe B3auMoaeicTeue Mmosiekyi. Kommiekcel. KommiekcooOpa3zoBarenu. JIuransl.
HomMmeHnkiiatypa KOMIUIEKCHBIX COEAMHEHUI. POJIb KOMIUIEKCHBIX COEMHEHUH B IPUPOJIE U TEXHUKE.
CrtpykTypa u n3omMepusi KoMiiekcoB. HekoTopsie cBOMCTBa KOMIUIEKCHBIX COEAMHEHUH.

OTt4eTt no J1adlopaTopHBIM padoTam
Brimonuenue onbitoB. OdopMieHne oTueTa 1mo 1adbopaTopHbIM paboTam.

AHaauTHYeCKash XUMHS

BBenenue B aHAJIMTHYECKYI0 XUMHIO
[Ipenmer, 3a1aun ¥ METOABI aHANUTHYECKOHM xumun. Kinaccugukarus MmetonoB ananusa. JlocTOMHCTBA U
HEJO0CTaTKU XMMHYECKUX U PU3UKO-XUMUYECKUX METOJIOB aHAIM3a.

KadyecTBeHHEBIN aHAIN3
OcCHOBHBIE PUHIIMIIBI KAYSECTBEHHOTO aHAIN3a, KilacCu(HUKaIMs aHATUTUYECKUX peareHToB. [[poOHbIi 1
CUCTeMAaTUYECKUH X0/ aHaIn3a, cenu(puueckre U CeIeKTUBHbBIE PEaKIMU, PEAKIIUH TOXKAECTBA, CIIOCOOBI
MOBBIIICHUS CEJIEKTUBHOCTHU peakuuid. KucinoTHo-1ienounas cxeMa aHaian3a. XapakTepHble peakiuu U
BHEIIHUE d(DPEKTHI A1 U3ydyaeMbIX KATHOHOB U aHHOHOB.

MeTtoabl KauecTBeHHOT0 aHaIn3a. Buabl peakuuii. Crioco0bl npoBeieHUs1 peaKiui
MakpoaHanus, oJlyMUKpOaHalIu3, MUKpOaHaIN3, CyOMUKpPOAHAIN3, yIbTpaMUKpoaHaan3. CuCTeMaTHYeCKUi U
IpOOHBINA METO/BI aHANN3a. AHATUTUYECKUE PEaKIMU: IPYNIOBbIE, CIENU(DUYHBIE U CEIIEKTUBHBIE PEAKLINU.
[TpoOupoYHbIii, KaneIbHbIH, JeMOHCTPAIIMOHHBIN METO bl KAYECTBEHHBIX PEAKIIHA.

JlabopaTopHbIii MPAKTHKYM 10 KAYeCTBEHHOMY aHAJIU3Y
Brimonnenne nabopaTopHBIX padoT MO Ka4eCTBEHHOMY OOHAPYKEHHIO KATHOHOB M @aHUOHOB T10
KHCJIOTHO-OCHOBHOH CXeM€ aHaJIN3a CHCTEMAaTHYECKUM M JPOOHBIM METOIOM.

TexHuka padoTbl B KA4eCTBEHHOM aHAJIN3e



TexHuka BbITIOTHEHUS Ta0OPATOPHBIX PA0OT MO KaueCTBEHHOMY aHanu3y. CrocoObl MpOBEACHUS PEaKIUil.
JleMOHCTpalMOHHas JIEKIHS 0 KAYECTBEHHOMY aHAIU3y

HN3yyeHue aHAINTHYECKHUX PeaKUMil M pelieHHe 3aJa4M Ha kKaTHOHbI Ba, Ca, K, Na, NH4
N3yueHne U BBINIOJHEHNE aHATMTUYECKUX peakunid Ha kaTHoHbI Il n VI ananmutryeckux rpymn o
KHUCJIOTHO-OCHOBHOMU cXeMe aHajn3a. PellieHne KaueCTBEHHOH 3a1auu

N3y4denune 1poOHBIX AHAJTMTHYECKHX PeaKUil U pelieHne 3a1a4M Ha KaTuonbl Cr, Zn, Fe (1),
Fe (III), Mn, Cu, Co, Ni
W3yuyeHune U BBINOJIHEHNE aHATUTUYECKUX peakuui Ha KaTtuoHsl 111, IV u V ananurrueckux rpymnm rno
KHMCJIOTHO-OCHOBHOH cXeMe aHau3a. Penienue kauecTBeHHOU 3a/1auu

HN3ydyenue IpoOHBIX aHAJMTHYECKHUX peaknuii Ha anuoHbl SO4, CO3, PO4, Cl, Br, NO3
N3yueHne u BBINIOJHEHNE aHATMTUYECKUX peakunid Ha anuoHsl 1, 11 u Il ananuTuyeckux rpynm no
KHCJIOTHO-OCHOBHOM CXEM€ aHalIu3a. Pelenne kadeCTBEHHOM 3a7a4n

Pemenune 3a1a4YM NP COBMECTHOM NPUCYTCTBUH KATHOHOB H aHUOHOB
Pelmienne kauecTBEHHOM 3aJaa4u, conepmameﬁ CMCCh U3YUCHHBIX KATUOHOB U aHHUOHOB.

Teopernyeckne 0CHOBbI AaHAJTUTHYECKOH XUMHUH
Teopernyeckre OCHOBBI U METO/(bI AHATUTUYECKON XUMUU. PUZUKO-XUMUYECKHUE 3aKOHBI U OCHOBHBIE
MIOJIOXKEHHUS 001IeN XUMUU: TEPUOJUUECKHM 3aKOH, 3aKOH JIEHCTBYIOIIUX MacC, XUMUYECKOE PaBHOBECHE B
TeTEPOre€HHBIX CUCTEMAX, TEOPHUS MEKTPOIUTUYECKON Tucconnanui. OCHOBHBIE ITOTOXKCHUS
IIPOTOJIUTUYECKOM TEOPUU KUCIIOT U OCHOBAHUH, TEOPUU IEKTPOIUTUYECKON Auccouranuu. PaBHoBecue
MEXy KUIKOW U TBepAOH (pa3amu, KOHCTAaHTa PACTBOPUMOCTH, JIeHCTBUE OJHOMMEHHBIX HOHOB, Oy(epHbIe
PacTBOPBL.

PaBHoBecue B romorenHoii cucreme. 3akon /leiictByromux macc. [Iporoniutnyeckasi Teopus
KHMCJIOT M OCHOBAaHHUI
[Ipumenenue 3akoHa aeiictByromux Mace (31AM) B aHanuTu4eckor xumun. PaBHOBecHe B TOMOTE@HHBIX
CUCTEMAxX - B paCTBOpaxX KUCIIOT U OCHOBAHUM, IpOTOJIUTHYECKAst Teopusl bpeHncrena-Jloypu. Biusaue
pPacTBOPUTEINIEH Ha KUCIIOTHO-OCHOBHBIE B3aUMOJICUCTBHUS.

Crenenb quccounanuu. Koncranra nucconnanun. Monnasi cuiia pactBopa. AKTUBHOCTh HOHOB.
KoncranTa (mpousBeeHne) pacTBOPUMOCTH
CreneHp IeKTPOIMTUYECKOH Tucconuanuy, ee pacyer. 3akoH pa3zdasneHus OctaBanbaa. CuibHbIE U clladble
aneKkTposnThl. [IpuMeHeHne 3aKoHa ENCTBYIOIUX Mace K Ipoueccy aucconuanuy. Koncranra quccounanuu
(MoHU3aLKK) KUCIOT U ocHOBaHUil. [IoHsATHE TepMOIMHAMUYECKOW aKTUBHOCTH. 3aKOH JIEWCTBYIOLINX MaccC B
reTeporeHHbIX cucreMax. KoHcranTa pacTBOpUMOCTH, €€ pacyer.

DJIeKTPOJTUTHYECKAS AUcconuanus Boabl. Bonopoanbiii nmokasaresib. bydepHubie pacTBopbl
Juccouuanys BoJsl, BBIBOJ ()OPMYJIbl HOHHOTO MPOU3BEIEeHHsI BOAbl. BOIOPOAHBIN U THAPOKCHIIBHBIN
nokasarenu. Criocoos! m3mepenus pH pactBopa B xoze ananuza. [Ipumepsl pacueta pH B pacTBopax CHIIBHBIX
KHCJIOT U OCHOBaHUM. byepHble pacTBOPHI M UX IPUMEHEHHUE B aHAJITUYECKOW XUMUH.

KouTpoJib 0 TeopeTHyeCKUM OCHOBAM AHAJINUTUYECKON XUMHU (TECT)
Brinosninenue Tecra no n3ydyeHHoi reme "TeopeTrndyeckue OCHOBbI aHATUTUYECKOW XUMUM'"

KoanyecTBeHHBIN aHaIN3
[enn u 3a1a4M KOJIMYECTBEHHOTO XUMHYECKOTO aHanmu3a. Ero 3HaueHre B MPOMBINIJICHHOCTH, HayKe,



MCOWUIUHE U JPYTUX obnacTax. KJ'IaCCI/I(bI/IKaLII/IH MCTOAOB aHAJUTUYECKON XMMHH.

Cnoco0bl BbIpakeHUs1 KOHIEHTPALUMH PACTBOPOB B AaHAJIMTHYECKO XumMuu. MeToabl
KOJIMYEeCTBEHHOI0 AHAJIN3a
Pazmuunbie CHOCO6I>I BBIPAXKCHUA KOHICHTPAIIUU PACTBOPOB: MaCCOBasA, MOJIsIpHad, MOJIAJIbHAs, O6’I>€MH3,$I,
TUTP, TUTP 110 BEIIECTBY, MOJIbHAS JOJIS.
Knaccudukanys 0OCHOBHBIX METO/I0B KOJIMYECTBEHHOT'O XMMHUECKOTO aHAIN3a: TPABUMETPHUS U THTPUMETPUS,
HX [IPUMEHEHHUE.

Turpumerpudecknii (00beMHbIIT) MeTOa aHAIN3a. KHCI0THO-0CHOBHOE THTPOBaHUE.
KoMmuiekconoMeTpnueckoe TuTpoBanue. Pacuersl B THTPUMETPUH
TI/ITpI/IMeTpI/ILIeCKI/Iﬁ METO4 aHaJIn3a. AHaINTHYECKUX CUTHAII. HpI/IMeHCHI/Ie WHAUWKATOPOB ITPU BBIITOJTHCHHUN
KOJIMYECTBEHHOTO OMpPE/IEICHUS BEeIIECTBA. AJKATUMETPUS, allUIUMETPHUS.
Kommekconometpudeckoe TutpoBanue. OcHoBbI MeTofa. [Ipsimoe u oOpaTHoe TUTPOBAHUE.
Pacuer MaccoBoro cozepkanus, IPOLEHTHOTO CO/IEP>KaHUs. 3aKOH SKBUBAJICHTOB.

OKHCIHUTEJIbHO-BOCCTAHOBUTEILHOE TUTPOBAHHE (PEeI0KC-METOAbI)
Penoxcumerpuueckoe TutpoBanue. Ero nenb v 3a1au Ha IpuMepe CocoO0B ONpeiesieHus xKele3a B
pacTBopax U pyJax pa3IMdYHbIMU METOJIaMU (TIepMaHTraHaTOMETPHs, TuxpomaroMeTpusi). Metoq Mopa, meTont
[ummepmana-Pelinrapna. UHaukaTopbl B OKUCTUTENbHO-BOCCTAHOBUTETFHOM TUTPOBAHUU.

JlaGopaTopHbIii IPAKTUKYM M0 KOJIUYECTBEHHOMY aHAIU3Y
BrimonHeHne 1a00paTOpHBIX padOT MO KOJMYECTBEHHOMY OIPEICTICHUIO NHIUBHIyTbHBIX BEIIECTB B BOJTHBIX
pacTBopax MeTo/laMu KUCIOTHO-OCHOBHOI'O, KOMILIEKCOHOMETPUYECKOTO U
OKHCIIUTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSI.

DuU3uKO-XUMHYecKHe (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIM3A
PaccmaTpuBaroTcst OCHOBBI (PM3UKO-XMMHUYECKUX METOJIOB aHaNU3a, MX KiacCU(UKalUs, IPEUMYIIeCTBa U
HegocTaTku. COBpEMEHHbIE HHCTPYMEHTAJIbHBIE METO/IbI aHAJIW3a UX MPAKTUYECKOE MPUMEHEHHE B
AHAJIMTUYECKON XUMHH.

Onruyeckue MeTOAbI AHAJIU3A
ATOMHO-3MHCCHOHHBIN, aTOMHO-a0COPOIIMOHHBIN, CIIEKTPOPOTOMETPUIECKUI METO B! aHamu3a. 1x
MPUMEHEHUE, JOCTOMHCTBA U HeJocTaTKu. OrpaHryueHus B UCTIOIb30BaHUH. ANmapaTypHoe oopMIIeHHE.

DJIEKTPOXMMHUYECKHE METOAbI AHATH3A
[IpsiMas 1 KOCBEHHAsi NOTEHIIMOMETPHUsL, KOHIYKTOMETPHs, BOJIbTaMmIiepoMerpus. IIpumenenue, 10CTOMHCTBA U
HenocTatku. OrpaHUueHUs B UCTIONB30BaHUH. AnmapaTypHoe 0hOpMIICHHE.

Xpomarorpadguyeckue MeTOAbI AHAJIN3A
OcHoBbl xpomatorpaduu. Pa3nenenune BemecTs ¢ ucnonb3oBanueM copoerta. Ompitel M.C. [Bera.
Kononounas xpomarorpadus. [IpemapatuBnas xpomarorpadus. [IpuHuunmel pazaeneHus BeuecTs,
KO3 PHUIHEHT pazaesieHus..

JlabopaTopHbIii NPAKTUKYM M0 (PM3MKO-XHMMUYECKHUM METOAaM aAHAJIN3A
Kpatkuii pu3uKko-xuMHYeCKHid aHATU3 peaslbHOTO 00bekTa. OmnpenencHue pH, 3JeKTPOPOBOHOCTH TPOOHI
BoJibl. CpaBHEHHUE TIOJYUYCHHBIX TOKa3artenei ¢ HopmatuBHou nokymenrtanuen (OCT, CanlluH).

OTt4eT 1o J1a00paTOPHOI NPAKTHKE
[ToaroroBka 1 caaya OT4eTa O BBHITOJIHEHHBIX J1A00PAaTOPHBIX PabOTaX MO KaueCTBEHHOMY, KOJHMUECTBEHHOMY H



(bI/ISI/IKO—XI/IMI/I‘ICCKOMy MCTOAaM aHaJIM3a.



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. I'muaxka, H. JI. O6mas xumust B 2 T. Tom 1 : yueOHUK 17151 cpenHero npodeccuoHaabHOro oopazoBanus / H.
JI. Tnunka ; mox penaknueit B. A. TlonkoBa, A. B. babkoBa. — 20-¢ u3 ., mepepad. u gorn. — Mocksa :
MznarensctBo HOpaiit, 2018. — 349 ¢. — (IIpodeccnonanbroe obpazoBanue). — ISBN 978-5-9916-9672-2.
— Texcr : anexrponnsiit // OBC KOpaiir [caiit]. https://urait.ru/bcode/421085

2. I'nmunka, H. JI. 3agaun u ynpakxHeHus 1o o0ueil XumMuu : ydeOHO-IIPaKTHIeCKoe 0coOue A1l CPeIHEro
npodeccuonanbHoro oopazosanus / H. JI. I'munka ; nox pepakuueit B. A. Ilonkoa, A. B. babkosa. — 14-e
n3a. — Mocksa : U3natenscTBo FOpaiit, 2018. — 236 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-
5-9916-9739-2. — Texkcrt : anektponnsblii // OBC HOpaiir [caiiT]. https://urait.ru/bcode/413983

3. OOmias u HEopraHuyeckast XUMHUs. 3aauHuK : yaeOHoe nocooue ams By3oB / C. C. babkuna [u 1p.] ; mox
penakiueii C. C. babkunoit, JI. JI. Tomunoii. — Mocksa : M3garensctBo FOpaiit, 2020. — 464 ¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-01498-3. — Texkcr : anexkrponnsiii / DbC KOpaiit [caiiT].
https://urait.ru/bcode/450216

4. Topomnos JI. U.,/lenucosa C. A.,Expunmena 0. b. Xumust (ananutudeckas):yaeoHoe mocodue st
CTYJEHTOB, 00y4aroluxcsl 110 HalpaBiIeHUsIM NTOATrOTOBKH OakanaBpoB "buonorus", "I'eonorus”, "I'eorpagus",
"T'unpomereoponorus", "Ilpuknannas ruapomereopoiorus”, "Ikonorus u npupoaononszoBanue/JI. U.
Topomnos, C. A. Jlenucosa, 0. b. Enpunmiesa.-Ilepmp:III'HNUY,2016, ISBN 978-5-7944-2658-8.-1.-bubauorp.:
c. 175 https://elis.psu.ru/node/393073

5. I'munka, H. JI. O6mast xumus B 2 T. Tom 2 : yueOHUK 17151 cpeiHero npodeccuoHanbHoro oopasosanus / H.
JI. 'nunka ; mox penakuueit B. A. Tlonkosa, A. B. babkoBa. — 20-¢ uz ., mepepad. u gon. — Mocksa :
WznarensctBo KOpaiit, 2018. — 379 ¢. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-9916-9670-8.
— Texkcr : anexkrponnstit // OBC FOpaiit [caiit]. https://urait.ru/bcode/421084

JlonoJtTHUTeIbHAS

1. VYrai S. A. O6miast u HeOpraHudecKasi XUMUS: y9eOHUK IJIs1 CTYI€HTOB BY30B, 00YUYaOIIHUXCS 110
Harnpasienuto "Xumus'"/S. A. Yrait.-Mocksa:Bricmias mkona,2007, ISBN 978-5-06-003751-7.-527 .-
bubmuorp.: c. 519



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://iupac.org Homenknatypa HeOpraHn4ecKnx COeAMHEHUI
https://webbook.nist.gov/chemistry/form-ser/ TepmonnHamMuueckue CBONCTBA BEILIECTB
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pa3zoBarenbHbIii Mpolece N0 AUCUUIUIMHE XMMUS IPEANoaraeT UCIoJIb30BaHUE CIIEIYIOLIEro

IIPOrpaMMHOTr0 obecrieueHust U HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

1. Ilpe3eHTaniMOHHbIE MaTepUaIIbl (CJIANABI 10 TEMaM JICKIIMOHHBIX U NPAKTUYECKUX 3aHATUH);

2. loctym B pexxume on-line B DnekTpoHHyt0 6MbmmoTednyro cuctemy (ObC)

3. JlocTym B 3EKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENIbHOM Cpely YHUBEPCUTETA.

4. TIpunoskeHue MO3BOJIIOIICE MPOCMATPUBATh U BOCITPOU3BOAUTH MearnakoHTeHT PDF-(daiinoB «Adobe
Acrobat Reader DC».

5. IIporpaMMmel, IeMOHCTpalMK BUeo MaTepuaios (mpourpeiBaTenb)« WindowsMediaPlayer».

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

IIpu ocBOCHMM MaTepUalla U BBIIOJHEHU 3aJaHNUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEXKUME OHJIAWH MOTYT
UCTIOJIh30BAThCS:

cucTeMa BHUeoKOoH(epeHIICBsA3U Ha ocHOBe TuiaTdhopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaAHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- U 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
00pa3oBaTeJBLHOIO0 NMpoLecca Mo AUCHHUILINHE

Jlnst mpoBeIeHHsI JIEKIIMOHHBIX 3aHATHH 1 3aHATHIA CEMMHAPCKOI0 TUIIA HEOOXOJUMa ay TUTOPHUS, OCHAILlEHHAS
MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM
obecrieueHreM, MeEJIOBOM (M) WJIM MapKEpHOH JOCKOM.
JlaGopaTtopHsie 3ansTHS poBOAATCs B JlabopaTopuu o01iel 1 HeopraHudeckor XuMuu u Jlaboparopuu
KaueCTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN3a, KOTOPbhIE OCHAILIEHBI CIIEUAIN3UPOBAHHBIM 000PYA0BAHUEM.
CocraB o6opynoBanus onpezeneH B [lacnopre mabopatopuid.
Jliig mpoBeieHus! TPYIIOBBIX, MHIMBUYaJbHBIX KOHCYJIbTALIUNA HEOOX0UMa ayAUTOPHSI, OCHALLIEHHAs
MPE3EHTALIMOHHON TeXHUKON (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM ITPOTrPAMMHBIM
oOecriedyeHreM, MEJIOBOM (M) HIIM MapKepHOU JTOCKOM.
Texyuiuii KOHTPOJIb IPOBOAST B ayAUTOPUHN, OCHALLIEHHON MEJIOBOM (M) MM MapKEpHOM TOCKOM.
JUist IpoBeICHHSI CAMOCTOATENIBHOM paboThl HEOOX0AUMa ayAUTOPHSL, OCHAIIIEHHAS KOMITBIOTEPHOW TEXHUKOM
C BO3MOKHOCTBIO IOJKITIOUEHUS K ceTH «HTepHeT», 00ecrnedeHHbIN JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

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

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

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOU JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaATbHBIMH



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

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE Ui GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaHHE OCHOBHBIX 3aKOHOB HeynosiierBopureJ

XMMHH; HOMEHKJIATypPbl U
CHCTEMAaTUKH HEOPTaHUYECKHUX
COCIMHEHWH; TeHETHUYECKOM CBSI3H
ME3K]ly OCHOBHBIMH KJIaCCaMH
HEOPraHUYECKUX COCIMHEHUN.
YMeHue pemaTh 3a1a4u Ha
pacuer Macchl BEUIECTBA U MACChl
pacTtBopa, ¢ U30BITKOM WIIH
HEJIOCTAaTKOM BEILECTBA; C
MIPUMEHEHUEM Ta30BbIX 3aKOHOB.

CTyneHT He 3HaeT OCHOBHbBIE 3aKOHbI XUMUH,
HOMEHKJIATypy U CUCTEMATUKY HEOPTaHUYECKUX
coeguHeHnil. He ymeer cocTaBiisiTh ypaBHEHUS
XUMHMUYECKUX peakiui. He ymeeT npoBoIUTh
pacyeTsl 110 ypaBHEHUSIM XUMUYECKUX PEaKIUil:
BBIUUCIISITH MAacCy BEIIECTBA U Maccy pacTBOpa;
pemarh 3a1a4u ¢ U30bITKOM MJIM HEJOCTaTKOM
BELIECTBA; C IPUMEHEHUEM TI'a30BbIX 3aKOHOB.
YnoBaerBopurTeabH

CdopmMupoBaHHbIE, HO COIEPKAIIIE
HeOOoJIbIINe TPOOEeIbl, 3HAHUS HOMEHKIIATYPbI U
KJaccu(UKaIus HEOPraHNIECKUX COeTMHEHNH,
YMEHHS B COCTaBICHUN YpaBHEHUI
XUMUYECKUX PEAKLUN.

Xopoio
3HaeT OCHOBHBIE 3aKOHbI XUMHUH, HOMEHKJIATYpY|
U KJIacCU(PUKAINI0 HEOPTaHUYECKUX
COEIMHEHMI; TEHETUUECKYIO CBA3b MEKIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX
COEUHEHMI. Y MEET NPOBOJUTH PACUETHI 110
YPaBHEHMIO PEAKIIMU C U30BITKOM MU
HEJ0CTaTKOM BEILECTBA; C IPUMEHEHUEM
ra30BBIX 3aKOHOB, HO JIOMYCKaeT OLIUOKH.

OTtiam4yHo
CryneHT nokasbiBaeT c(hOpMUPOBAHHbIE
CUCTEMATUYECKUE 3HAHUSI HOMEHKJIATyphl U
CUCTEMAaTUKH HEOPTaHUYECKUX COCTUHEHUN.
YMmeeT pemarts 3a/1a4u ¢ U30BITKOM WIIH
HEJOCTATKOM BELIECTBA; C IPUMEHEHUEM
ra3oBbIX 3aKOHOB.

OIIK.1.1

Nwmeer npeacrasieHue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE IIOJI0XKCHUM,
3aKOHOB U

3HaHME 3aKOHOB TEPMOIMHAMUKH;
3akoHa ['ecca; ycimoBus
TEPMOJMHAMHYECKOTO
PaBHOBECHS; KOHCTAHTBI
XMMHYECKOTIO PABHOBECHUS;

HeynoBjsierBopures
CTyneHT He 3HaeT 3aKOHBI TEPMOIMHAMHUKY;
3aKOH JICUCTBYIOIINX MAacC U HE MOXKET
HaIMCcaTh BHIPAKCHHUE JIJI1 KOHCTAHTHI
XUMUYECKOTO paBHOBecusa. He ymeer




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

3aKOHOMepHOCTeI>'I
CCTCCTBCHHBIX HAYK

3aKOHA JICHCTBYIOIIMNX MacC;
npuHnuna Jle-lllarense; mpaBuia
Bant-T'odda; ypaBaeHus
AppeHnyca;MeXaHUu3MOB
TOMOTEHHOTO U T€TEPOTEHHOTO
KaTaJIn3a; OCHOBHBIX 00JIacTei
MPUMEHEHHUS KaTaIu3aTOPOB.
YMeHue paccunuTaTh: U3MEHEHHE
SHTAIBIINH, SHTPOIUHU U SHEPTUU
I'mb0ca XUMUYECKIX PEeaKIIHii;
KOHCTaHTY PaBHOBECHSI;
M3MEHEHUE CKOPOCTU PEaKLUU
IPU U3MEHEHUH TEMIIEPATYPHI.
Onpenenuts HalpaBlIeHNE
MPOTEKAHUSI XUMHUYECKUX
IPOLIECCOB, TEMIIEPATYPY, IPU
KOTOPOM yCTaHABJIMBAETCS
XUMHYECKOEe paBHOBECHE,
HaIpaBJICHUE CMEIICHUS
paBHOBECHS TIOJI BO3JICHCTBUEM
TEX WJIN UHBIX (JaKTOPOB.

HeynosierBopureJ
paccYUTHIBaTh U3MEHEHHUSI SHTAJIBIINH,
SHTPONUH U SHepruu [ n6Oca XUMUUYECKUX
peaKiMii; KOHCTAaHTY PaBHOBECHSI; I3BMEHEHHE
CKOPOCTHU PEaKLUU IPU U3BMEHEHUHU
TeMIeparypsl no ypaBuenuto Baur-I'odda. He
YMEET OINPEAEIIATh alpaBICHUE IPOTEKAHUS
XUMHUYECKHX IPOLIECCOB, TEMIIEPATYpPY, IPU
KOTOPOM yCTaHaBIMBAETCA XUMUYECKOE
paBHOBECHE, HAIIPABJIEHUE CMEILIEHUS
paBHOBECHSI T1O]] BO3JICHCTBUEM TE€X WIJIH MHBIX
(hakTopoB.

YnoBaerBopuTeabH
CryneHT 3HaeT 3aKOHBI TEPMOIMHAMHKH, 3aKOH
NENCTBYIOIIMX Macc, HAMpaBJICHUE CMELICHUS
paBHOBECHSI 11O]] BO3JICHCTBUEM TE€X WJIM MHBIX
(aKTOPOB ¥ MOXET HAMKCAThH BBIPAKCHHUE IS
KOHCTAHThl XMMHUYECKOTO paBHOBECHS. Y MEET
paccYUTHIBATh U3MEHEHHE CKOPOCTH PEAKIIUU
MIPU U3MEHEHHUH TeMIIEPATypPbl IO YPAaBHEHUIO
Bant-T'odda.

Xopouo
CTyaeHT 3HaeT 3aKOHbI TEPMOJIUHAMUKH; 3aKOH
JEHUCTBYIOIMX MacC U MOKET HaNucaTh
BBIPaXEHHE /111 KOHCTAHThl XUMHUYECKOTO
paBHOBeCHs. YMEET pacCUUThIBATh U3MEHEHUS
SHTAJIBIINU, SHTPOIUU U dHepruu [ nd6ca
XUMUYECKUX PEAKLIUN ONPEEATh
HaIlpaBJI€HUE POTEKaHUS XUMUYECKUX
MIPOLIECCOB; KOHCTAaHTY PAaBHOBECHSI; I3MEHEHHE
CKOPOCTH PEAKIIMH NMPU U3MEHECHUH
TeMIeparypsl o ypaBaenuto Baut-I'opda, HO
JIOITYCKaeT OLTHOKH.

OT1iu4HO
CryneHT noka3biBaeT chopMHUpOBaHHBIC 3HAHUS
paszaena XUMUHU. Y MEET BBITIOJIHATH BCE
HEOOXOANMBIC PACUCTHI.

OIIK.1.1

Nwmeer npeacrasienue o
Hay4HOU KapTHHE MHUpa
Ha OCHOBE IIOJI0XKCHUM,
3aKOHOB U
3aKOHOMEPHOCTEN
€CTECTBEHHBIX HayK

YMeHNe COCTaBUTh YPaBHEHHE
XMMHYECKON PEAKIINY;
BBITIOJIHUTD LIETIOUKY
IIPEBPALLCHUI; ONIPEACIIUTD
BO3MOKHOCTb IIPOTEKaHUA
XUMUYECKUX IIPOLIECCOB,
TEMIIEPATYPY, IPU KOTOPOH
YCTAHABJIMBAETCSI XUMUYECKOE

HeynosiierBopuren
He cocraBieno ypaBHeHHE XUMUYECKOM
peakiuu, He BBIIIOJHEHA LIeTI0YKa
IIPEBPALICHUI.
He ymeeT onpenenars BO3MOKHOCTb
MPOTEKAHUSI XUMUYECKUX TIPOIIECCOB,
TEMIIEPATYPY, IPU KOTOPOH yCTaHABIUBAETCS
XUMHUYECKOE paBHOBECUE, HAIIPABJICHHUE




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

paBHOBECHE, HAIIPaBJICHUE
CMELIEHUsI PaBHOBECHUS MO
BO3JIEHCTBUEM TE€X MJIU UHBIX
(bakTOpOB; HANKCATh YPAaBHEHUS
AIIEKTPOJIUTHYECKON
JUCCOLMALUU JJIEKTPOJIUTOB U
YpPaBHEHUE THIPOJIA3A COJIH;
HAIlKUCATh YPaBHEHMUS
CTynquaTOﬁ Jucconuanumn
KOMIIJICKCHBIX MOHOB U
KOHCTAaHTHI JUCCOLIHAIINH,
pacCUUTHIBATh KOHLIEHTPALUU
HMOHOB B PacTBOpax CIa0bIX U
CUJIBHBIX AJIEKTPOauTOB, pH
pacTBopa.

HeynosierBopureJ
CMEILEHUS] PABHOBECHS 10J1 BO3JEHCTBUEM TEX
WM UHBIX ()aKTOPOB.
He Hanucanbl ypaBHEHUS 3JIEKTPOIUTHYECKOM
JUCCOIMAIIY 3JIEKTPOIUTOB, TUAPOIIN3A COJH,
YpaBHEHHUsS CTyNIEHYaTOW JUCCOLUAlUN
KOMILIEKCHBIX HOHOB U KOHCTAHTBI
JUCCOLMALUY.
He ymeer paccunThiBaTh KOHIEHTpAMU HOHOB
B pacTBOpax C1a0bIX U CUJIBHBIX 3JIEKTPOJIUTOB,
pH pactBopa.

YnoBaerBopuTeabH
YMeHue cocTaBUTh ypaBHEHUE XUMUYECKOM
peaKIyK; BHITIOIHUTH IEMOYKY MPEBpPAIEHUH,
HanucaTh YpaBHEHHUS SJIEKTPOIUTUYECKOM
JUCCOLMAINH JIEKTPOIUTOB U YpaBHEHHE
TUJIPOJIN3a COJIU; PaCCUUTATh KOHIIEHTPALUU
HMOHOB B PacTBOpax C1a0bIX U CHIIBLHBIX
anexkTponauToB, pH pacTBopa.

Xopoio

YMeHue cocTaBuTh ypaBHEHHE XUMUYECKON
PEeaKIMK; BBITIOIHUTH LEMOYKY MPEBpPAIEHUH,
HaIKUCaTh YPaBHEHUS 3IEKTPOJIUTUYECKON
JUCCOIIMAIIIY SJIEKTPOIUTOB U YpaBHEHUE
TUAPOJIN3A COJIU, PACCUUTATh KOHLICHTPALIUU
HMOHOB B PAaCTBOPAxX CHJIbHBIX 3JIEKTPOIAUTOB, pH
pacTBOpa; ONPEAEIUTh BO3MOKHOCTh
MPOTEKAHUsI XUMUYECKUX TIPOLECCOB,
TEeMIIEpaTypy, IpU KOTOPOM YCTaHABINBAECTCS
XUMHUYECKOE PABHOBECUE, HATIPABJICHHE
CMEILIEHUSI PAaBHOBECHS I10]1 BO3JICHCTBUEM TEX
WM UHBIX (PaKTOPOB.

OT1iu4HO
YMeHue cocTaBuTh ypaBHEHUE XUMUYECKOM
pEeaKIyK; BHITIOIHUTH IEMOYKY MPEBpPaICHUH,
HaIUCATh YPaBHEHUS JICKTPOIUTUUECKON
JTUCCOIIMAITIY DJIEKTPOIUTOB U YpaBHEHUE
TUAPOJIN3a COJIU, YPAaBHEHUS CTYTIEHUATON
JUCCOIIMAIIUU KOMIUIEKCHBIX HOHOB U
KOHCTAHTBI IUCCOLIUALINH, PACCUUTATH
KOHILIEHTpAllUi HOHOB B PACTBOPAX CHJIBHBIX U
cl1a0bIX 2IEKTPOIUTOB, pH pacTBOpa;
OTIpEAETUTH BO3MOXKHOCTD MTPOTEKAHUS
XUMHUYECKUX MPOIIECCOB, TEMIEPATypy, PH




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
KOTOPOW YCTaHABIIMBACTCS XUMHUECKOE
paBHOBECHE, HAIIPABIIEHUE CMEILICHUS
paBHOBECHSI MO BO3ICHCTBUEM T€X WJIM UHBIX
(hakTOpOoB.

OIIK.1.1

Nmeet npeacrapiienue o
Hay4YyHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB H
3aKOHOMEPHOCTEMN
CCTCCTBCHHBIX HAYK

Brnanenue HaBbIKaMu IPOBEICHUS
XMUMHUYECKOT0 SKCIIEPHMEHTA,
JJIEMEHTAPHBIX PACUETOB.
YMeHue npoaHanu3upoBaTh U
00001IUTh MOTYUYEHHbIE
pe3yabTaThl U NPEACTABUTH UX B
dbopme oTueTa.

HeynosierBopureJ
He 3HaeT npaBuna paboThl B XUMHYECKON
naboparopuu. He BnageeT HaBbikamu pabOTHI C
XUMHUYecKol nocyaoii. He ymeer 06001mmTh
MOJTy4YeHHBIE SKCIIEPUMEHTAIIbHBIEC PE3yIbTaThl
1 0(pOPMUTH UX B BUJIE€ OTUETA 110
nabopaTOpHBIM paboTaMm.

YnoBaerBopuTebH
3HaeT nmpaBuiia pabOThl B XUMUYECKOM
nabopatopun. Biiageer HaBbIKamMu pabOTHI C
XuMudeckoi nocyaoi. He ymeer 0600mmTh
MIOJTy9EeHHBIC SKCIICPUMEHTAIILHBIC PE3YJIbTAThI
1 0(pOPMHTH UX B BUJIC OTUYETA 110
nmabopaTopHBIM paboTaM.

Xopouo
3HaeT nmpaBmiIa padoThl B XUMUYECKOM
naboparopun. Briageer HaBbIkamMu paOOTHI C
XUMHUYECKOHN TIOCyI0i. YMeeT 0000IIUTh
MOJTy9YEeHHBIC SKCIIEPUMEHTAIILHBIC PE3YIbTAThI
B cBOOOIHOM (hopme.
O1anyHo

3HaeT npasuiia pabOThl B XUMUYECKOU
naboparopun. Bnajeer HaBbIKaMH paOOTHI ¢
XUMHYECKOH mocy1oil. YMeeT 0000IuTh
MOJTy9YEeHHBIE SKCIIEPUMEHTAIILHBIC PE3YIbTAThI
1 0OpPMHTH UX B BUJIC OTUETA 110
nabopaTopHbBIM paboTam.

OIIK.1.1

Nwmeer npeacrasieHue o
HAy4YHOU KapTUHE MHpa
Ha OCHOBE MOJIOXKEHUIH,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HayK

3HaHue OOIINX CBOICTB
pPacTBOPOB; MOHATHI CUJIBHBIX U
CJa0BIX ANIEKTPOIIUTOB,
pPacTBOPUMOCTH; CTENICHH U
KOHCTAHTHI IUCCOIMALINU CIa0bIX
JJIEKTPOJIUTOB; 3aKOHA
OcTBaNIbJa; HOHHOTO
MIPOU3BEICHUS BOJBI U
BolopoaHOro nokasarens (pH);
TUIPOJIN3a COJIEN; KOHCTaHThI
JTUCCOIMAIIMN KOMITJIEKCHBIX
HMOHOB; HOHHOTO OOMEHa;

HeynosiaerBopure
Hesnanue oOmux CBOMCTB pacTBOPOB,
OCHOBHBIX IIPOLIECCOB, MTPOTEKAIOIIUX B
pacTBOpax CHUIBHBIX U CIA0BIX DJIEKTPOIUTOB, a
TaKXe C y4aCTHEM KOMIUIEKCHBIX COSUHEHUMN.
HeymMmeHnue paccuntarbh KOHIIEHTPALIMK HOHOB B
pacTBope, pacCTaBUTh KO3 PHUIIMEHTHI B
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOMN PEAKIUU.
Y10BJ1€TBOPUTEbH
3HaHMe 00X CBOMCTB paCTBOPOB, OCHOBHBIX
MIPOLIECCOB, MPOTEKAIOIINX B PACTBOPAX
CWJIBHBIX U CJIa0BIX 3JIEKTPOIUTOB.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

TUMTUYHBIX OKUCIUTENEH U
BOCCTaHOBUTEJIEH, TUTIOB
OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUH.
YMeHne HanucaTh YpaBHEHHS
AIIEKTPOJIUTHYECKON
JIFICCOIIMAITUH SJIEKTPOJIUTOB;
paccuuTaTh CTEICHb
JCCOLMAIUH CI1ab0oro
AJIEKTPOJIUTA ¥ KOHIICHTPAIIHIO
HMOHOB B 9TOM DJIEKTPOIIUTE;
paccuutaTth pH pacTBOpoB
CMa0bIX KUCIOT U OCHOBaHUH,
CUJIBHBIX KHCIIOT U IIeJI0oYei;
onpeaenuts pH pactBopa ¢
MOMOIIbIO MHIUKATOPOB;
HamyucaTh ypaBHEHHE THIPOJIN3a
TOW WJIM UHOW COJIW; PACCUUTATh
CTETIeHb TUAPOIIU3A
KOHIICHTPAIIMIO HOHOB BOJIOPO/Ia
U THIPOKCHJIA B PACTBOPE;
HAIMCATh YPABHCHHUS
CTYTIEHYATOMN JUCCOIHAIINH
KOMIUIEKCHBIX HOHOB U
KOHCTAHTHI IUCCOIMAIINY;
HamucaTh ypaBHEHHE
OKHUCJIUTEIHHO-
BOCCTAaHOBUTENIBHOMN peaKInu,
paccTaBUTh KOYPHUITUESHTHI
METOJIOM 3JIEKTPOHHOTO OaaHca
1 (W) SIEKTPOHHO-UOHHBIM
METOOM.

YnoBj1eTBOPUTEbH
YMeHue HanucaTh ypaBHEHUS
ANEKTPOJINTUYECKON JUCCOLUALUU
JIEKTPOJINTOB; PACCUUTAThH CTEIIEHb
JMCCOLMALINY €1a00Tr0 IEKTPOIUTA U
KOHLEHTPALUIO HOHOB B TOM JIEKTPOJIUTE;
onpeaenuts pH pacTBopa ¢ noMonibo
MHIVKATOPOB; HAIMCaTh YPaBHEHHE FHAPOJIN3A
TOW WJIM UHOW COJIM; HAMCATh YPaBHEHUE
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON peaKlnu,
paccTaBUTh KO3 (PULIHEHTHI METOJIOM
AJIEKTPOHHOTO OanaHca u (MJIM) SIEKTPOHHO-
MOHHBIM METOJIOM.

Xopoio
3HaHHUe OOLIMX CBOMCTB pacTBOPOB, OCHOBHBIX
IIPOLIECCOB, MTPOTEKAIOIINX B paCTBOPAxX
CHJIBHBIX U CJIA0BIX AJIEKTPOJIUTOB.
YMeHue HanucaTh ypaBHEHUS
ANEKTPOJINTUYECKON JUCCOLUALIUN
AJIEKTPOJINTOB; PACCUUTATh CTENEHb
JMCCOLMAIIUY €1a00T0 JIEKTPOIUTA U
KOHLEHTPALMIO HOHOB B TOM JIEKTPOJIUTE;
paccuntats pH pacTBOpPOB Ci1a0bIX KUCIOT U
OCHOBAHUH, CUJIbHBIX KUCJIOT U LIEJIOYEH;
onpexaenuts pH pacTBopa ¢ noMonIbO
MHIVKATOPOB; HAIMCaTh YPaBHEHHE FMAPOJIN3A
TOW WJIK UHOW COJIM; HATMCATh YPaBHEHUE
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON peaKlnu,
paccTaBuUTh KO HUIMEHTH METOIOM
AJIEKTPOHHOTO OanaHca u (MJIK) SIEKTPOHHO-
HMOHHBIM METOJIOM.
OT1iau4HO

3HaHue 00X CBOWCTB paCTBOPOB, OCHOBHBIX
IIPOLIECCOB, MMPOTEKAIOIINX B paCTBOPAX
CHJIBHBIX U CJIA0BIX AJIEKTPOIUTOB. Y MEHHE
HanucaTh YpaBHEHHUS SJIEKTPOIUTUYECKON
JUCCOLMALMH JIEKTPOIUTOB; PACCUNTATh
CTEIEeHb TUCCOLUAIINYU CIIA00TO0 JIEKTPOIUTA U
KOHLEHTPALMIO HOHOB B 3TOM JIEKTPOJIUTE;
paccuntats pH pacTBOpPOB Ci1a0bIX KUCIOT U
OCHOBAHUH, CUJIbHBIX KUCJIOT U LIEJIOYEH;
onpexaenuts pH pacTBopa ¢ noMoIIbIO
MHIMKATOPOB; HAIMCaTh YPaBHEHHE FMAPOJIN3A
TOM WJIM UHOUW COJIM; pacCYUTaTh CTENEHb
T'UJIPOJIN3a U KOHIIEHTPAIMI0 HOHOB BOJIOPOJAA U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
THJIPOKCHJIA B PACTBOPE; HAMMCATh YPaBHEHUS
CTYIEHYATON AUCCOIMAINN KOMIUIEKCHBIX
MOHOB U KOHCTAHTHI IUCCOIMAIINN; HATTUCATh
ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHOM
peaKiuu, pacCTaBUTh KO3 PHUIIMEHTH METOI0OM
AJIEKTPOHHOTO OajaHca M (MJIH) DJIEKTPOHHO-
MOHHBIM METOJIOM.

OIIK.1.1

Nwmeer npeacrasieHue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

3HaTh TEOPETUUECKHUE OCHOBBI
aHAJTUTUICCKON XUMHH,
OCHOBOIIOJIATral0IINe 3aKOHBI,
OCHOBBI KQU€CTBEHHOT'O aHAJIN3a,
METO/Ibl KOJTMYECBEHHOTO
aHanu3a. IMeTb HaBBbIKM TEXHUKHU
BBITIOJIHEHHSI KAYECTBEHHOT'O
aHaJIn3a U TATPUMETPUUECKOTO
TUTPOBaHUS. Y METh
paccuutbiBaTh pH 1 pOH
pPacTBOPOB KUCJIOT U OCHOBaHUH,
pe3yabTaThl TATPUMETPUUECKUX
onpeaeIeHuin

HeynosierBopure
He 3HaeT TeopeTuyecKux OCHOB TUCIUILIUHEI,
HE OCBOEHBI HABBIKU BBIMOJTHEHUS
J1a00paTOPHBIX pabOT
Y0BJ1€TBOPUTEJbH
B nenom ycnemnrnsie, HO cosiepikaliie
OTJeNbHBIE MPOOETbl 3HAHUSA TTPeIMeTa
Xopomuo
CdopmupoBaHHBIE CUCTEMATUYECKUE 3HAHUS
OCHOBHBIX IOHATUN U TEOPETUUYECKUX OCHOB,
OCBOEHBI HAaBBIKU BBIMIOTHEHUS Pa3IMUHbIX
BUJ0B aHanu3a. OIHaKO MPUCYTCTBYIOT
HEKOTOpbIE MPOOEIbl B 3HAHUSIX MJIM HaBbIKAX
OT1iu4HO
CdopmupoBaHHBIE CUCTEMAaTUYECKUE 3HAHUS
TEOPETUUYECKIX OCHOB U TMOJOKEHUII.
YcnenHoe U cucteMaTHuecKkoe MpUuMeHEeHUe
HABBIKOB BBIITOJIHEHHUS PA3IMYHBIX BUI0B
aHanM3a

OIIK.1.1

Nwmeer npeacrasieHue o
Hay4YHOW KapTHHE MHUpa
Ha OCHOBE IIOJI0XKCHUM,
3aKOHOB U
3aKOHOMEPHOCTEN
€CTECTBEHHBIX HAyK

3HaTh TEOPETUUYECKHE OCHOBBI
aHAJTUTUYECKON XUMHUH,
OCHOBOIIOJIAraloIIKe 3aKOHBI,
onpeaeneHus. Umetp
npezCcTaBiIeHre O APOOHOM U
CUCTEMATHUYECKOM METOAAX
aHaju3a, 3HaTb KAUECTBEHHBIE
pEeaklMK Ha U3y4aeMbl€ KaTUOHBI
Y QaHUOHBI.

HeynoBaerBopure
He 3Haer TeopeTnueckne OCHOBBI ITPEAMETA U
M3y4daeMble pa3eibl KAYECTBEHHOTIO aHAIN3A.
He 3HaeT ocHOBOMOIAraroniye 3aKOHbI 3aKOHEI
Y OIIPEEIIEHUS, JIEKAIUE B OCHOBE
AHAIMTHYECKOM XUMUH
YnoBaersopurTeabH
Nwmeer o6mme. HO HE CTPYKTYPUPOBAHHBIC
3HaHUs. YaCTHIHO OPUEHTHPYETCS B BOIIPOCaxX
10 KAUECTBEHHOMY AHAJIU3Y.
Xopouo
Nwmeet chopmupoBaHHBIE. HO CONIEpIKAIIINE
OTJIeTIbHBIE TIPOOEITBI 3HAHUS TEOPETUICCKUX
OCHOB U1 3aKOHOB. B 1ienom ycnemseie, HO
coJieprKaIire HeOOIbIIHe MPOOEITbl B 3HAHUH
OCHOB KaueCTBCHHOI'0 aHaJIH3a.
OT1an4yHO
Nwmeet chopmupoBaHHBIE CHCTEMATHUYECKUE




Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OtiamnuyHo
3HAaHUS TEOPETUUECKUX OCHOB aHAJIMTUYECKON
XVUMHH U OCHOBHBIX I10JIOKEHUI Ka4YECTBEHHOIO
aHaJIn3a
OIIK.1.1 3HaTh OCHOBBI KOJINYECTBEHHBIX HeynosiierBopuren
HMeer npefcTaBiIeHne O | METOJIOB aHAIN3a, CIIOCOOBI Heo6xonumble 3HaHUSI TOTHOCTHIO
Hay4YHOH KapTUHE MUPA | BBIPAKEHHS KOHIICHTPAIIUU OTCYTCTBYIOT
Ha OCHOBE TIOJIOKEHUH, | paCTBOPOB, YMETh ITPOU3BOIUTH YaoBaerBopuTenbH

3aKOHOB U
3aKOHOMEPHOCTEN
CCTCCTBCHHBIX HAYK

pacyeThbl B TUTPUMETPUUECKHUX
METO/IaX aHaju3a, a TaKkKe
paccuuThiBaTh 3HaueHus pH u
pOH B pacTBOpax CHUIBHBIX
KHUCJIOT U OCHOBaHUU

Nwmeet HekoTOpBIE MIPEACTABICHUS O CIIOCO0ax
BBIPaXXCHUS] KOHIEHTPAIIUU PaCTBOPOB, 3HAET
OTJEeNbHBIE POPMYIIBI ISl PACUETOB, HO
MIPUMEHUTD UX JJIs1 PEIICHUS 33]]a4 HE MOXKET
Xopouo
Nmeet copmupoBaHHbIe, HO COIEPIKALITUE
OTJeNbHBIE MPOOEITbl 3HAHUS U HABBIKH.
OT1an4yHO
CdhopmupoBaHHBIE CUCTEMATHYECKUE 3HAHUS,
CIOCOOCH MPUMEHUTD WX Ha IPAKTHKE




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku : 1. Ounas 2019

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecCTANMH : 3a4eT

Cnioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEeHKa 0 JUCIUILUIMHE B paMKax
POMEKYTOUHOW aTTEeCTAllUU OIIPEIENIIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUaIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATUAX, IPOBOJUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.

MakcumanbHoe Koan4decTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 o 80

«YJOBJIETBOPUTEJIbHO» - 0T 46 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 46 Oaia

KoMmnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(uHaAMKATOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Knaccel Heoprannueckux 3HaHUE OCHOBHBIX KJIACCOB U XMMHYECKOM
Hmeet npeacTaBieHue 0 HAyYHOM | coeTMHEHUI M XUMHUYECKas | HOMEHKJIaTypbl HEOPTaHUYECKHUX
KapTHHE MHpa Ha OCHOBE HOMEHKJIaTypa COCIMHEHMI; XMMUYECKUX CBOMCTB U
TIOJIO)KEHUH, 3aKOHOB U IIncrMeHHOE KOHTPOJILHOE | CIOCOOOB MOJTyUEHHsI OKCHJIOB, OCHOBaHHIH,
3aKOHOMEPHOCTEH ECTECTBEHHBIX | MeponpusTHE KHCJIOT, COJIEH; Ta30BbIX 3aKOHOB.Y MEHUE
Hayk Ha3BaTh COCIMHEHME 110 HOMEHKJIAType
NIOITAK; HanucaTh XMMUYECKYIO
(dbopMyIty o Ha3BaHUIO; COCTABHUTH
ypaBHEHNE XUMHUYECKON peaKkuu;
BBITIOJIHUTD 1IETIOYKY TTPEBPAILICHUH.
OIIK.1.1 Kitaccbl Heopranmueckux 3HaHHE OCHOBHBIX KJIACCOB U XUMHYECKOM
Hmeer npencraBiaeHue 0 HAyYHOU | COEIMHEHHUIM M XUMUYECKAsT | HOMEHKIIATYPbl HEOPraHUYECKUX
KapTHUHE MUpa Ha OCHOBE HOMEHKJIaTypa COEIMHEHMI; XMMUYECKUX CBOMCTB U
TIOJIOXKCHHUH, 32aKOHOB 1 3amunaeMoe KOHTPOJIbHOE CIIOCOOOB MOJTYUYEHHUS] OKCHUI0B, OCHOBAHUH,
3aKOHOMEPHOCTEH ECTECTBCHHBIX | veponpusiTHe KHUCJIOT, COJIEH; ra30BbIX 3aKOHOB.Y MEHHUE
HayK

Ha3BaTh COEIMHEHNE TI0 HOMEHKIIAType
NIOITAK; HanucaTh XMUMUYECKYIO
dbopMyIly IO Ha3BaHHIO; COCTABUTH
ypaBHEHHE XUMHUECKON peaKIuu;
BBITIOJTHUTH [ETIOYKY MTPEBPALICHHI.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

KoHntponbHOE MeponpusiTie
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHHE TEPMOAMHAMUYECKUX (PYHKITHI:
BHYTPEHHSISI JHEPTHsI, SHTAIIBITHS,
sHTponus, sHeprus ['nb0ca; meporo
3aKOHa TEPMOJAMHAMMUKHM; 3aKoHa ['ecca;
BTOPOTO 3aKOHA TEPMOJAUHAMUKH;
HaIpPAaBJICHUSI CAMOIIPOU3BOJILHOTO
MPOTEKAaHUsI XUMHUUECKHUX PEeaKIuii;
YCIJIOBUSI TEPMOINHAMUYECKOTO
paBHOBECHS]; KOHCTAHTHI XUMHUYECKOTO
paBHOBECHSI; 3aKOHA JIEHCTBYIOIINX MACC;
npunnuna Jle-Illatense; mpaBuiia
Bant-T'odda; ypaBaenus
AppeHnyca;MexaHu3MOB TOMOTE€HHOTO U
reTepPOreHHOr0 KaTaan3a; OCHOBHBIX
obnacreld MpUMEHEHUS
KaTaJn3aTopoB.

YMeHue paccuuTarh: a) U3MEHEHHE

SHTAJIBIINHU, SHTPONUH U dHepruu [ nb6bca
XUMHUYECKUX pPeakinii; 0) KOHCTAHTY
paBHOBECHSI; B) pABHOBECHbIE
KOHIEHTPALMU U NaplUuaibHbIe JaBICHUS
pearupyromux BeIecTB; I') U3MEHEHHE
CKOPOCTH peaKkluu IpU U3MEHEHUU
Temneparypsl. OnpenenuTb BO3MOXKHOCTb
WM HEBO3MOKHOCTh IPOTEKAHUS
XUMHUYECKUX IIPOLECCOB, TEMIIEPATYPY,
IIPH KOTOPOM yCTAHABIMBAETCS
XMMHUYECKOE PaBHOBECHUE, HAIIPABIICHUE
CMEILIEHUsI PAaBHOBECHUS 110]] BO3/IEIICTBHEM
TeX WM UHBIX (PAKTOPOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

KoHntponbHOE MeponpusiTie
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHune Ha3BaTh COSAMHEHUE T10
nomenkiatype MIOITAK; nanucars
XUMHUYECKYI0 (OpMyITy IO Ha3BaHUIO;
COCTaBHUTb ypaBHEHHE XUMHUECKON
pEaKIuu; BHIMOIHUTD 1IETIOYKY
IIpEBpaLICHUN. Y MEHNE pacCUUTaTh: a)

M3MEHEHHE DHTAIBIINH, SHTPOIIHH U
sHeprun [ mo6ca XUMHUUYECKHUX peaKIuii; 0)
KOHCTaHTY paBHOBECHSI; B) U3MEHEHHE
CKOPOCTH PEAKIMH MTPH U3MEHEHHH
temneparypbl. OnpeaeauTb BO3MOKHOCTh
WJIA HEBO3MOXXHOCTD MTPOTEKAHHS
XMMUYECKHUX TPOIIECCOB, TEMIIEPATYPY,
IIPU KOTOPO#l YCTaHABIMBACTCS
XMMUYECKOE paBHOBECHE, HAIIPABJICHUE
CMEIICHHS PABHOBECHS T10]] BO3/ICHCTBHEM
TeX WM UHBIX (PAKTOPOB.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHUpa HA OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

OTtyeT mo 1abopaTOpHEIM
paboram

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTiue

Branenve HaBbIkaMu POBEICHUS
XUMHUYECKOT0 SKCIIEPUMEHTA,
AJIEMEHTAPHBIX PACUETOB.Y MCHUE

MIPOAHAIM3UPOBATH U 000OIINUTH
[IOIy4YE€HHBIE PE3YJIbTATHL.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €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.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Kaaccol HECOPranHnvdeCKux COC}II/IHeHI/lﬁ n XUMHYeCKass HOMCHKJIaTypa

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/INTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15

IIpoxoaHoii 6ann: 7




Iloka3aTey OLEHUBAHUSA

Bajaasl

3HaeT OCHOBHBIE ra30Bble 3aKOHbI. KOHTpOIMpyeT NpaBUIIBHOCTh PACYETOB

Ymeer BeIBeCTH (POPMYITy XUMHUYECKOTO coeiuHeHH. KOHTpoIrpyeT npaBMIIbHOCTh PAcYeTOB

YMeeT cOCTaBUTh yPaBHEHUE XUMUUECKOU pEaKIuu

YMeeT cocTaBUTh XUMUYECKYIO ()OPMYJTY IT0 Ha3BaHUIO BEIIECTBA

N BB D

Kiaccebl Heopranuieckux coeIlMHeHHI 1 XMMHYeCKasi HOMEHKJIaTypa

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTEeCTAIMH: .5 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 15
[Tpoxoxnoii 6amt: 7

IToxa3zaren oeHUBAHUA

Bajaabl

3HaHME TEHETUYECKOM CBSI3U MEX]y KJlJacCaMH HEOPraHUYECKUX COEIMHEHUN

YMeHue coctaBUTh (HOpMyYITy COJIeH pa3iIMyHBIX KHCIOT

3nanue HopMynT U Ha3BaHUN YaCTO MCIIOIH3yEMbBIX KHCIOT

KonTposbHOoe MeponipusiTue

[TpoaomKUTEeNsHOCTD TPOBECHUS MEPOTIPUSATHUS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca

Y cIoBHUs TPOBEICHUS MEPOTIPUATHS: B 4ACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[TpoxoaHoii 6amt: 9

IToxa3zarTen oeHUBaAHUA

Bajaabl

YMeer paccuuTaTh XUMHUECKUI MOTEHIMAN MPOLECCa U CAENIaTh BHIBOJ O BO3MOKHOCTH €0
MPOTEKaHUs

9

3HaeT MaTEMaTHUYECKYIO 3aBUCUMOCTb CKOPOCTH PEAaKIMU OT TEMIIEPATypbl U KOHLIEHTPALIUN
BeniecTB. KOHTponupyeT NpaBMIIBHOCTh PacyeTOB

3HaeT YCJI0BUSA CMCIHICHUS XUMHUYCCKOI'0O PaBHOBCCHUA

Ymeer cocTaBUTh (HOPMYITy KOHCTAHTBI XUMUYECKOTO PABHOBECHS

KonTposbHoe MeponipusiTue

[TpoaomKUTEeT HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallMU: 2 Yaca
Y coBHUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcuMaibHBIN 0aJil, BRICTABIIIEMBIH 32 MEPOTIPUATHE IPOMEKYTOUHOM aTTeCTaluu: 4
[TpoxoaHoii 6amt: 2

IToxa3zaren oeHUBAHUA

Bajaabl

HpaBI/IHBHOC BBITIOJITHCHUC I-ICTI:IpCX CaAMOCTOSATCIBbHBIX pa60T 110 OCHOBHBIM pa3z[enaM
nucturuHbl. Kaxaas padota onennBaetcs B 1 6amn

4

[IpaBmiibHOE, HO HECBOEBPEMEHHOE BBIMOJIHEHHUE YETHIPEX CAMOCTOSITENIbHBIX PadoT 1Mo
OCHOBHBIM pasjiefiaM JUCHUIUIMHBL B 3ToM ciyuae kaxnas pabota onenuBaercs B 0,5 Gaina

Otuer no J1adopaTopHbIM padoTam

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuManbHbIN 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 6
IIpoxoaHoii 6amn: 3

IToxa3aTeiu onleHUBAHUS Baaasl
Brimonaenue madoparopusix padot 0,5 (3a kaxayro paboTy)*6 3
YMeeT BBITIOJIHUTh XUMHUECKHI SKCIIEPUMEHT U He0OX0oauMble pacueThl. [Ipoananu3upoBats u 3
C/eJIaThb BHIBOIBI
HTorosslii KOHTPOJIbL
[Ipo10mKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlluu: 2 yaca
VYcnoBust npoBeIEHHSI MEPOIIPUATHUS: B 4aChl CAMOCTOSITEILHOI PadoThI
MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amr: 18
IToxa3aTesn oeHMBaHUSA Baaabl
Jlnst yka3aHHOTO 3JIEMEHTA yKa3aTh NEPUOJ, TPYIILY U IOArPYIILY, 3JEKTPOHHOE CEMENCTBO, 10
HU3IIYIO U BBICIIYIO BAJIEGHTHOCTD, (hOPMYITy BBICIIIETO OKCH/IA, DJIEKTPOHHAs (popmyIa,
AJIEKTPOHHO-Tpaduueckas popmylia 3JeMeHTa
CocTaBUTh ypaBHEHHE BCEX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH, YKa3aTh OKUCIUTENb U 8
BOCCTAHOBUTEJb, ONPEACIUTh TUI PEAKIIUU U BUMMbIE IPU3HAKH PEAKIUU.
Mexnay npennoKeHHbIMU BEIIECTBAaMU B BOJHOM PAaCTBOPE COCTABUTh YPAaBHEHHUS B 6
MOJICKYJISIPHOM, TIOJTHOM U COKpaIleHHOW HOHHOU (hopMe. YKa3aTh BUAUMBIC IPU3HAKU PEAKIIUH.
CocTaBuTh ypaBHEHUS PEAKIIUN C YUYETOM T'UIPOJIM3a COJIEH B MOJIEKYJISIPHOM M COKpalIEeHHOM 6

MOHHOM (hopMax. YKa3aTh PEaKIHIO CPEIbl MOTYyYEHHBIX PAaCTBOPOB.

Paccuurats pH pactBopa ci1aboro ainekTpoiauTa

PaccunraTte pH pacTBOpa CUIBHOTO 3JIEKTPOJIUTA

Bupa MeponpusiTusi NPOMeKyTOYHOM aTTecTAlMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLEHKa M0 JUCLUIIIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlK ONPELNIeTCS Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPHUITUSIX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUOIa.
MaxkcumajbHOe KoJu4ecTBo 0ayioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«otTau4Ho» - ot 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPUTEIBHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «He3a4TeHOo» MeHee 45 Oaia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
(mHAUKaTOP) TeKYILIero KOHTPoJIs pe3yJbTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

KoHntpoibs no Teopernueckum
OCHOBaM aHAJIMTUYECKOU
XUMUH (TECT)

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

CTyneHT N0JKEH 3HaTh TEOPETUUECKUE
OCHOBBI AaHAJIUTUYECKON XUMUHU, CIIOCOOBI
BBIP)XEHUS KOHLIEHTPALUK PacTBOPOB,
OCYUIECTBIISATh PacUYEThI B
TUTPUMETPUUECKUX METOJIaX aHAJIN3a,
paccunThIBaTh KOJMYECTBO BEIIECTBA,
HE00XO0IMMOTr0 Il IPUTOTOBJICHUS
pacTBopa, UMETh NIPEJICTABICHHE O
T'MJIPOKCUIIBHOM IOKa3aTesie U yMETh
paccuutsiBath pH 1 pOH pacTBOpOB.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

KonTponbhas pabora no
pelIeHuIo 3a/1a4
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

CTyZneHT 0JKEH 3HaTh TEOPETUUYECKUE
OCHOBBI aHAJTUTUYECKON XUMHUH, CIIOCOOBI
BBIPa)KEHUS KOHLIEHTPALUK PAcTBOPOB,
OYLIECTBIISATh PACUYETHI B
TUTPUMETPUUECKUX METOJIaX aHaJIN3a,
paccunThIBaTh KOJMYECTBO BEIIECTBA,
HE00XO0IMMOTrO Il IPUTOTOBJIEHUS
pacTBopa, UMETh IIPEJICTaBICHUE O
THJIPOKCUIIBHOM ITOKa3aTelle U yMETh
paccuntsiBath pH 1 pOH pacTBOpOB.

OIIK.1.1

Nmeet npeacTaBiieHre O HAYYHOU
KapTHHE MHUpa Ha OCHOBE
IMOJIOKSHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

OtyeT mo nabopaTopHO
MIPAKTUKE

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaHUS: - TEOPETUICCKHAE OCHOBBI
AHATUTHYECKOW XMMHUU;- OCHOBEI
Ka4eCTBEHHOT'O aHAJIN3a;- OCHOBBI
KOJINYECTBEHHOTO aHAaJIN3a:a) METOIbI
KOJMYECTBEHHOTO aHaIM3a;0) CIIOCOOBI
BBIP)KEHUS KOHIIEHTPAIIMN PACTBOPOB;B)
TUTPUMETPUYECKUE METO/IbI aHAIIN32;T)

pacyeThl B TATPUMETPUIECKUX METOJAX
aHaM3a; ) PU3UKO-XUMHYECKUE METO/IbI

a”anau3a. Y MeHHUS - TeXHUKA SKCIICPpUMCHTA
B KQYCCTBCHHOM aHaJIN3€C;- TCXHUKA

9KCIICPUMCHTA B TUTPUMETPHUICCKOM
AHAJINU3E;- IPaBUJIIBHOEC UCIIOJIB30BAHUEC

OCHOBHBIX paC4€TOB B TUTPUMECTPHUICCKOM
aHaJIn3c.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

HTtoroBeiii KOHTPOJIb
HNTorosoe KOHTPOJIbHOE
MeponpusiTiue

3HaHHSA: - TCOPETHUECKHE OCHOBBI
AHAJUTUYECKON XUMHUH;- OCHOBBI
Ka4eCTBEHHOT'0 aHaJIN3a;- OCHOBBI
KOJIMYECTBEHHOTO aHAJIN3a:a) METOIbI
KOJMYECTBEHHOTO aHaIM3a;0) CIIOCOOBI
BBIPQKCHUS KOHIICHTPAIIMH PACTBOPOB;B)
TUTPUMETPUYCCKHE METOJIbI aHATN3a;T)

pacyeTsl B TATPUMETPUYECKUX METOIaxX
aHanu3a; /1) GU3NKO-XUMHUECKUE METO/IbI

aHanu3a. Y MEHHUsI - IPAaBUIIBHOE

HCIIOJIb30BAHUEC OCHOBHBIX PaCyY€TOB B
TUTPUMCECTPUICCKOM aHAJIU3C.

Cneunpuxkanusa MeponpusTHH TEKyLIero KOHTPOJIS

KoHTpoJib 10 TEOpEeTHYECCKUM OCHOBAM AHAJIMTUYECKON XUMHH (TeCT)

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTenan oneHMBaHUA

Baaasl

3a KaKIIbli MPaBWJIBHBIN OTBET HA BOIIPOC TECTa

1

KonTtposbHasi padoTa nmo peuieHuIo 3aaa4

[Ipo0mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHOU aTTecTauuu: 30
[Tpoxoanoii 6amn: 14

IToxa3zaTean oneHMBaHUA

Baaasl

Jlist 3ama4 ¢ 4 mo 6: CTyJIeHT TOKa3bIiBaeT chOPMUPOBAHHBIC 3HAHUS TEPETUICCKHUX OCHOB,
CIIOCOOOB BBIPAKEHUSI KOHLIEHTPAILMI PaCTBOPOB, YMEET IPOBOAUTE PACUETHI PE3YIHTATOB
TUTPUMETPUUECKHUX OMpECIICHNH, 3ajaua peleHa ¢ yKa3aHueM pacCYeTHHIX (JOpMYIT U €IUHUIL
u3mepenus. [lomydeH npaBuIbHBIN OTBET.

6

3aaua BHITIOJIHEHA C MTPaBUIILHBIM IPUMEHEHUEM PACUYETHBIX (POPMYJI, HO JOIyIICHA
MaTreMaThyecKas MorpeiHoCcTh Juist 3a1a4 ¢ 4 o 6

Jns 3amad ¢ 1 mo 3: cTyIeHT moKa3bIBaeT CPOPMUPOBAHHBIC 3HAHUS TEPETUUECKUX OCHOB,
IIPABWJIBHO BBINIOJIHEH pacueT KOHLIEHTpaluui, HaliieHo 3Hauenue pH wnu pOH, nonyuen
MPaBWIbHBIN OTBET.

3a/iaya BBITIOHEHA C MIPABIIIBHBIM IPUMEHEHUEM PACCUETHBIX (DOPMYII, HO JOMYyIIeHA
MaTtemMaTh4yecKas MOrpelHoCTh A 3a1a4 ¢ 1 mo 3




HGOGXOI[I/IMLIC 3HAaHUA JJIs1 OCBOCHUA TPCAMETA OTCYTCTBYIOT. 3a11aqa HC pCIIICHA.

OTt4eT 1o J1aloOpaTOPHON MPAKTHKE

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHBIi 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7

IToxa3zarTenn oeHUBaAHUA

Bajaabl

MuHUMaIIbHOE KOJIMYECTBO OAIIIOB MOJIYYaeT CTYACHT, BBIIOJHUBIIUN BECh UK JIA00OPATOPHBIX
paboT, pe3yJIbTaThl KOTOPBIX IPHHATHI TpernogaBareieM. Jlajiee IpOUCXOIUT HAKOTUICHHE
0aJUIOB.

Kputepuu onieHnBaHus 0OT4ETa MO0 KQUECTBEHHOMY aHANU3Y:- 0€3 OIIMOOK yKa3aHbl ypaBHEHHUS

peaKiuu

- OIHMCAH XOJl aHAJIM3a U CJIEJIaH COOTBETCTBYIOIIUN BBIBOJI 110 TIPOCIAHHOM padoTe.

Kputepun onieHMBaHMsI OTYETA 10 KOJUYECTBEHHOMY aHAJIN3Y:- IPaBUJIBHO IPEICTABIECHbI

pe3yabTaThl U3BMEPEHUN, YKA3aHbI €AUHULIBI U3MEPEHUS U KOPPEKTHO OKPYTJIEHBI PE3YJIbTATHI;

- IPUBE/ICHBI BCE HEOOXOIUMBbIE YpaBHEHHI peakiuil ¢ ykazaHueM (pakTOpOB SKBHBAJIEHTHOCTU
pearupyoImux BEeImeCTB U MPaBUIHLHO UCTIOIB30BaHbI OCHOBHBIC PACYETHBIE (POPMYIIBI TIO
TUTPUMETPUUECKOMY aHAIH3Y.

HNTorosblii KOHTPOJIb

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amr: 17

Iloka3aTey OLIEHUBAHUA

Bajaasl

Juns 3amay 1, 2, 4 :cTyneHT nokassiBaeT chopMUpOBAaHHBIC 3HAHUS TEOPETUYECKUX OCHOB,
IPaBUJIBHO BBIIIOJHEH pacyeT KOHLEHTpaluil, HaliZIeHbl HCKOMBIE 3HaUEHHsI 00beMa TUTPAHTA,
Macchbl ONPEAEIIAEMOr0 BEIIECTBA, KOHLEHTpALUK pearupyoomux semects, pH wim pOH,
MIOJTy4Y€H MPaBUIIbHBINA OTBET. 3a O/IHY 33/1auy Aaercs 5 6amioB. MakcUMaabHOE KOJIMYECTBO
6amioB 15

15

[ToTHOCTBIO PACKPBIT TEOPETUYECKHM BOIIPOC, IIOKA3aHO 3HAHUE OCHOBOIIOJIATAIOLINX 3aKOHOB
XUMHUH, UX MAaTEMaTHUECKOE BbIpakKeHUE, IPABUIbHO HAMMCAHbl YPABHEHUS PEaKIUM.
MaxkcumanabHOE KOJIMYECTBO 0A/LIOB &.

[TpaBuiIbHO paccTaBieHbI KO3(PPUIHEHTHI B OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUAX C
MPUMEHEHNEM METO/Ia SJIEKTPOHHOTO OalaHca, HalIeHbl (PaKTOPBI SKBUBAJIEHTHOCTH
OKHUCJIUTENIEH U BOCCTAHOBUTENEH. MakCUMAIbHOE KOJIMUECTBO 0AJUIOB S5

HpaBI/IJ'IBHO BBITIOJTHCHHOC 3a/IaHUC, CBA3aAHHOC C UCITIOJIb30BAHUCM TCOPETHICCKUX 3HaHI/II\/’I,
OCHOBOIIOJIararomux 3aKOHOB U onpeneneHI/Iﬁ. MakcuManbHOE KOJIUYSCTBO 0allIoB 5

B 3anauax 1, 2, 4 BepHbIil X011 pellieHus1, HO JOIYIIeHa MaTeMaTH4YeCcKas OrPEeUIHOCTh. 3a OJIHY
3a/1a4y B OTOM CJIy4ae JaeTcs

B okucnantensHO-BOCCTAaHOBUTEIBHON pEaKLUU MIPABUIBHO OIpeieeHbl (PaKTOpPbI




HKBUBAJIEHTHOCTH, HO HE PAacCTaBJICHbBI KO (UIIMEHTHI

KavecTBeHHBIN aHaIU3:— 3a MPaBUJILHBINA OTBET HA TECTOBBIM BOMPOC MO KAUECTBEHHOMY aHaJIU3y

naercs 1 6amn. Beero BonpocoB 4. MakcuMaabHOE KOJIMUECTBO OAILIOB 4.

DU3UKO-XUMHUYECKHUE METObI AaHAJIN3A: - IPABUIIbHBINA OTBET HA TECTOBBIM BOIIPOC IO

($U3MKO-XMMHUYECKHM METOJIaM aHanu3a oueHuBaercs 1 6amiom. Beero Borpocos 3.
MaxkcumanbHOEe KOJIMYeCTBO 0ayuIoB 3

OTBeT Ha TEOPETUYECKHI BOIPOC HE MOJIHBIN, JaHBI JHIIb ONPEAeSICHHs, OTCYTCTBYIOT ()OPMYJIBI,
YpaBHEHUS PEAKLUN, IPUMEPBI




