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A0JINHCK

PaGouas nporpamma qucuuminasl XMIMUS yTBepkieHa Ha 3acenanuu Kageapbl
aHAJIMTUYECKOW XUMHH NPOoTOoKoa Ne 7 26 anpesnst 2016r.

3aBeayronuii kKadeapoit aHATUTUICCKON XUMUH W
(pa3pabotuuka) 3.A. Temepnaiies, 1.X.H., mpod. W7
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PaGouas nporpamma quctumuinasl XUMUS yrBepkaeHa Ha 3acejaHuu Kadeapsl
oO11el, HEOPraHUYECKON XUMUU U MH(DOPMAITMOHHO-BBIYUCIUTEIBHBIX TEXHOJIO-
ruii npotokos Ne 8 22 ampens 2016r.
3aBenyronuii kadeapor oOImel, HeopraHuye-
CKOM XUMUU U 1H(}OpMaLMOHHO- A f/‘)”
BBIUHCITUTENBHBIX TEXHOIOTUH (pa3paboTunka) / d6nrmcs
H.H.bykoB, 1.X.H., npod.

Pabouas mporpamMmma oOcyskaeHa Ha 3aceaHuu KadeIpbl pernoHaILHON U MOP-
ckoii reosioruu potokos Ne 10 22 urons 2016r.
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VYTBepkIeHa Ha 3aceTaHuH Y4eOHO-METOIMUECKON KOMUCCHUU (DaKyIbTeTa XUMUHU
Y BBICOKHMX T€XHOJOTUN poTokoa Ne 5 26 anpens 2016r.
[Ipencenarens YMK ¢axynbrera [
——
T.I1. CTOpOXE€HKO K.X.H., JOIICHT e

PenenseHtsr:

ITerpos H.H., renepanshbiit qupektop OO0 «MHTEmneKkTyanbHble KOMITO3UIUOH-
HbIE PEIICHUS», K.X.H.

[Mucemenckas H. /., 1.x.H., mpodeccop kadeapsl pusnyeckonn xumun GI'bBOY BO
«KyoI'Y»



1 Heau u 3aga4u M3y4YeHUs JUCUMILUIUHBI (MOIYJISA).
1.1 Heap AMCHUNIUHBI:

[lensitMu  OCBOGHUSI JUCUUIUIMHBI  SBISIOTCS (OPMUPOBAHHE Yy CTYIEHTOB: OOIMIETo
MPEACTABICHUSI O XUMHM, €€ POJIM M MEeCTe B €CTeCTBO3HAaHUH; MHPOBO33PEHUYECKOM,
OOIIETCOPETHUECKOM W METOJOJOTHYEeCKOW 0a3bl Ul HM3YYCHHUS OCHOBHBIX U  CIICIHATBHBIX
€CTECTBEHHOHAYUHBIX JTUCIUTLINH.

CdhopmupoBaTh 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XMMHH, CBOMCTB H METOJIOB aHAIIN3a
MIPUPOIHBIX 0OBEKTOB JIFOOOU CI0KHOCTH, IOHUMAHUE CYTH XUMHYECKUX IIPEBPAIICHUH, YMEHUN
MIPUMEHSTH ITOJTyYCHHBIC 3HAHWSI PU PEIICHUH MTPO()eCcCHOHATBLHBIX 3a/ad.

1.2 3agaumn AMCHUIINHBIL:
ChopmupoBaTh y CTYJECHTOB:

® 3HaHHME OCHOBHBIX 3aKOHOB XUMUH, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUUECKHIX
MPOIIECCOB;

® YMEHME KOJIMUYECTBEHHO OTUCATh MPOIIECCHI, COMPOBOXKIAIOIINECS N3MEHEHUEM
(hMBUIECKOTO COCTOSIHHSI i XHMHUUECKOTO COCTaBa B CHCTEMaX Pa3IuIHOM CIIOKHOCTH;

® yYMEHHE MPEJCKa3hIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMSI MX CTPOCHHUS 1
MIPUHIIUIIOB XHMHYECKUX TPEBPAICHU;

® 3HAaHHWE O XUMHYECKHUX U (PU3UKO-XUMUUYECKUX (MHCTPYMEHTAIBHBIX) METOIaX aHaIn3a
QHATTMTUYECKON XUMUH JIJIST aHATM3a TPUPOTHBIX O0BEKTOB JIF000H CI0KHOCTH;

® OBJIQJICHHUE NMPAKTUYECKUMH HABBIKAMHU MMPOBEACHUS XUMHYECKOTO aHAIM3a TIPUPOTHBIX
CHCTEM B IOJICBBIX AKCIICTUITUAX U HAYYHBIX T'€0IKOJIOTHISCKUX JTAa00paTOPHSIX;

® TIpeICTaBlIeHHWE O HanOoJiee TJIABHBIX JTOCTHKEHHUSAX U MPOOJIeMaxX COBPEMEHHOM
XUMUH, €€ TPAKTUUECKUX BO3ZMOKHOCTSIX.

1.3 MecTo 1McUMIVIMHBI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl.

JuctunnuHa «XUMHsS» OTHOCHTCS K 0OazoBoi vactu bioka 1 "Jucrumiwasl (Momynn)"
y4ueOHoro rana HarpasiaeHus nmoarotoBku 05.03.01 —I"eosorwus.

Jljig ycrenrHoro ycBOEHHUsl AaHHOM MUCIUIUIMHBI CTYIEHTaM HE0OXOJUMO 3HaTh OCHOBBI
¢bu3uku U BbICHIEH MaTeMaTuku. V3ydyeHue MUCHUIUIMHBI «XUMHSD TAeT OCHOBY JUIS U3YUEHUS
MOCIIEAYIOUX KypcoB: «XUMHUYECKH aHaiu3 BoAb», «l'eoxumusy», «l'eosorus M reoxumus
TOpPIOYMX UCKOTaeMbIX», « [€XHOTeHHBIE CUCTEMBI M SKOJIOTHUECKUN pUCK», «DU3nyecKass XumMus
re0JIOTMYECKHUX MPOLECCOBY, «IKOJIOTUS», «I UAPOreoXuMHus».

1.4 TlepeyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH pe3yJbTATAMM 0CBOeHHUsI 00pa30BaTeIbHOI NPOrpaMMbl.

Wzydenne nannHoil yueOHON MTUCIUILIMHBI HATTPABIEHO HA (POPMUPOBAHHE ¥ 00yUAIOIIHXCS
O0MIeKYTBTYPHBIX / o0mIenpodeccnoHanbHbIX / mpodeccruonanpabx KommnereHuii (OK/OIIK/TIK):
OK-7, OIIK-3, OIIK-2:

No WNHupexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCHUIUINHBI
KOMIET | KOMIETEHINH (MIIN oOyyaromuecst 10JIAKHbI
EHIUHU e€ yacTn) 3HATh yMeThb BJaj1eTh
1 | OK-7 CMOCOOHOCTBIO K | OCHOBHBIE CaMOCTOSITEIBHO CHOCOOHOCTBIO K
CaMOOPraHu3alliy | MIOHATHS, IPOBOJIUTH BEIOOP | MOCTaHOBKE
u TEPMUHBI U HEO0XOIUMBIX 1eneit u BeIoopy
caM0o00pa30BaHUIO | OINpENENeHUsI B | HICTOYHUKOB nyTei ux
XUMHUHU JUTEPATYPBHI, JOCTHKEHUS;
pa3buparbcs U METOJJAMHU




No WNHunexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUINHBI
"| KOMIEeT | KOMIIETCHIIUU (MU 00yyaromuecs: J0HKHbI
SHITUHT e€ JacTn) 3HATh yMeTh BJIA/IETH
CaMOCTOSITEJILHO TUTAHUPOBAHUS U
OPUEHTUPOBATHLCS B | MPOBEICHUS
BOIIPOCAX XUMHH, | H3MEPUTEITHHBIX
BO3HHKAOIIHX B OKCIICPUMEHTOB,
najpbHeumen BbIOOpA U
pabote HCIIOJIb30BAHUS
METOJIOB
00paboTku
AKCIIEPUMEHTAITh
HBIX JIAHHBIX U
OTICHKHU
pe3ynbTaTOB
IKCTICPUMEHTA
OIIK-2 | BnaneHuem bazoBbie Kpuntnueckn CaeneHusiMu 0
MIPEJICTABICHUSIMHU | 3aKOHBI U OIICHUBATH COBPEMECHHOM
0 COBPEMEHHOMU METOIbI €CTECTBCHHOHAYYH | COCTOSIHHU
HAayYHOU KapTUHE | HAYYHBIX VIO HTHPOPMAITHIO U | €CTECTBO3HAHMS,
MHpa Ha OCHOBE WCCIICIOBAaHUH B | YIUTHIBATh €€ pU | Oa30BBIMH
3HAHWI OCHOBHBIX | XUMUH; CBA3b pelIeHnn TEOPETUICCKUMHU
TTOJIOKCHHIHA XUMHH C npodeccCHoHATbHBI | €CTECTBEHHOHAY
¢dbunocodun, pa3IUYHBIMU X 3a7a4 YHBIMU
0a30BBIX 3aKOHOB U | TUCIUIUIMHAMHU 3HAHUSMHU IS
METO/IOB €CTECTBO3HAHUS pelieHus
€CTECTBEHHBIX npodeccuoHalb
HayK HBIX 3a7a4
OIIK-3 | cnocoOHOCTBIO 3aKOHOMEPHOCT | KOJIMYECTBEHHO HaBpikamu
HCII0JIb30BATh B U IPOTEKaHUs OTHCATh MPOLIECCHI, | XUMHUYECKOTO
po(eCcCHOHANIBHO | XUMUYECKHX COTPOBOXKJAIOIINE | aHATN3a
i IesITenbHOCTH IPOILIECCOB; csl U3MEHEHUEM | IPUPOJIHBIX
0a30BbIC 3HAHUS Oa3uCHbIC bu3IeCcKOTO 00BEKTOB
MaTeMaTHKU U METO/IbI COCTOSIHUS u | 1000#
€CTECTBEHHBIX AQHAIUTUYECKON | XMMHYECKOIO CJIO’KHOCTH;
HayK XUMHH IS cocTaBa B | paboOTHI C
aHaym3a CUCTEMax U3MEpUTENbHON
MIPUPOAHBIX pa3IMYHOMN oCy10i 1
00BEKTOB CJIOKHOCTH; 00opyoBaHuEM;
JIr000M noaoupaTh CIIOCOOHOCTBIO
CJIOKHOCTHU ONTUMAJIbHbIC BHEPSThH
yCIOBUS JTOCTHKEHUS
MPOBEICHUS XUMHHU TIPU
XUMHUYECKUX pelieHun
peaxIuii; npodeccruonans
MPOBOAMTDH aHAJHU3 | HBIX 33]a4
MIPUPOJTHBIX
00BEKTOB
XUMHYECKUMHU UITN
¢busuko-
XUMHUYECKUMHU
(MHCTpYMEHTAIIbHBI




No Nunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIIUILTAHBI
"| KOMIEeT | KOMIIETCHIIUU (MU 00yyaromuecst T0JIKHbI
SHITUHT e€ JacTn) 3HATh yMeTh BJIA/IETH
MU) METOIaMH1
aHamm3a

2. CTpyKTYpa U cojiep:KaHue AUCHUIINHBI.

2.1 PacnpeneneHue TPYA0EMKOCTH JUCHUILINHBI 10 BHaM PadoT.
OO6mmast Tpyn0EMKOCTh TUCIMILIMHBI cocTaBisieT 5 3a4.ei. (180 yacoB), ux pacrpezene-
HUE T0 BUJaM paboT MpeIcTaBlIeHo B Tabnuie (0 cmyodenmos ODO).

Bun yaeOHoii paboThI Bcero CemecTtphbl
JacoB (‘IaCBI)
1 2
KonraktHasi paboTa, B TOM uncJie:
AyIuTOpHBIE 3aHATHUS (BCEro): 110 54 56
3aHsATHS JIEKIIMOHHOTO TUTIA 64 36 28
JlaGopaTopHbIe 3aHITHS 46 18 28
3aHATHSA CEMHHAPCKOTO THUTA (CEMHUHAPHI, MPAKTHYE-
CKHUE 3aHATHSA)
HNuas koHTakTHas padora:
KonTposns camoctosarensHoit paboTsl (KCP) 4 2 2
[Mpomexxyrounas arrectranus (MKP) 0,5 02 | 0,3
CamocrosiTesibHast padoTa, B TOM YHCJI€:
IIpopabomxka u nosmopenue 1eKyUoHHO20 Mamepuand, 19,8 9,8 10
Mamepuana y4eOHol U HAYYHOU IUmepamypol, H0020MOoBKA K
1a6OPAMoOpPHbIM 3AHAMUS
Buvinonnenue unousudyanvnoix 3adanuii (Iloocomosxa k 4 2 2
Ppeuieruro 3a0ay u mecmos)
Tloozomoska k mexywemy KOHMpPOo 6 4 2
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO0masi Tpy10eMKOCTh qac. 180 72 108
B TOM YHCJIe KOHTAKTHAs 1145 | 56,2 | 58.3
padora
3a4. ef 5 2 3

2.2 CTpyKTypa IMCUMIJIUHBI:

Pacnpenencnue Bua0B yueOHOIM pabOThI M MX TPYAOEMKOCTH IO Pa3/ieiaM JUCIUTLIAHBI.
Paznensl qucuumiuHbl, u3ydaemseie B 1 cemectpe (ouras ¢popma)

KonuuectBo yacos
AyauTopHast Brcayi-
Ne HanmenoBanwme pasnenos (Tem) TOpHas
Bcero pabora
pabora
J | 113 | JIP CP
1 2 3 4 5 7
1 Beenenue. CtpoeHre aToMa 1 XMMUYECKasi CBSI3b. 14 6 4 3
" |Kiaccel HEOpraHMYEeCKUX COCMHEHUN
2 OO01re 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX 10 4 4 5
" |peakuui
3. |[ducnepcHsble cucteMbl. PacTBOpPBI HE 2JIEKTPOJIUTOB. 3 2 1

5




4.  |PactBOpsI 25ekTposuToB. Ph. 14 6 4 3
5 OKHCIIUTENEHO— BOCCTAHOBUTENIbHBIC PEAKLIUU. DIIEK- 8 4 5 5
TPOXMMHUYECKHE CBOICTBA PACTBOPOB
6. XUMHA 3JIEMEHTOB U UX coeaquHeHuili. KoMiuiekcHbie 23 14 4 48
COCIMHCHUS
7. |Hmozo no oucyunaune: 36 18 15,8
Pazensl qUCHMILTHHBL, U3ydaeMbIe BO 2 ceMecTpe (ounas gpopma)
KonnyecTBo yacos
AypuropHas Brcaynm-
Ne HaunmenoBanue paznenos (tem) Beero paGora TOpHas
pabora
JI I3 | JIP Cp
1 2 3 4 5 6 7
1. |Bsenenune 2 2
2 TI/IHI)IUXI/IMI/ITIGCKI/IX peaKkuuii 1 IpoLecCOB B aHAJIUTH- 3 5 1
YEeCKOM XMMHH.
3. | TUTpUMETpHUECKHIIT METO]T aHAJIH3A. 4 4
4 KucnotHo-ocHOBHOE paBHOBecHE. KHCIOTHO-OCHOBHOE 8 5 4 2
TUTPOBAHUE
5 OKuUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakun. Pegokc- 8 5 4 5
TUTPOBAHUE
6. Peaxun komruiekcooOpazoBanus. Komriekconomer- 8 2 4 9
pUYECKOE TUTPOBAHHUE.
7 OO6mrast XxapakTepucTHKa (PU3NKO-XUMHUUECKUX METOIOB 3 5 1
aHanu3a
8. |CnexTpasibHbIC METOIbI aHATN3A. 16 6 8 2
9. |DNeKTpOXUMHUYECKHNE METO bl aHATTN3A. 8 2 4 2
10. | Xpomatorpadus 7 2 4 1
11. |OT60p nipo0. [ToaroToBKa Mpod K aHAIU3Y. 3 2 1
Hmozo no oucuunnune: 28 28 14

[Tpumeuanue: JI — nexuuwn, [13 — npakTudeckue 3anatus / cemuHapsl, JIP — maboparopHsie 3aHs-
tusi, CPC — camocTosiTenpbHas paboTa CTyAeHTa

2.3 Conep:xaHue pa3iesioB U CHUTLTHHBI

2.3.1 3ausaTus JeKIHOHHOI0 THIIA.

Paznensl qucuumiuHbl, u3ydaemseie B 1 cemectpe (ounas ¢popma)




dopma

HaumenoBanue
Ne Conepxanue pazzena TEKYILETO
pasnena
KOHTPOJIA
1 2 3 4
1 |Beenenue. Crpoenue|llpenmer u 3amaun xumun OCHOBHBIE TOHATHS U 3aKOHBI XUMHUU.| Y CTHBIN
aromMa M XuMHYecKas| [IpoGnembl dKoI0ruu. neKkmponnoe cmpoenue amoma. BonHo-|  ompoc
cBsi3b. Kimaccel HEOp-|gpre cBoiicTBA SIEKTPOHOB B atome. YpasHenue e bpoitms. Oc- JIP
FaHUHCCKUX  COCIIM- HopLI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHUS aroMa. BosHo- KP
HCHUN Basg (Gynxuus. Keantosele uncna. Atomusie s, p, d, f - opOuranmy. T

3amonHeHue 3MeKTpoHaMHu aToMHBIX opboutaneit (AO). IIpasmio
ITaynu. IIpasuno Xynna. Ilepuoguueckuii 3akon .M. Mennenee-
Ba. llepmommueckas cucrema snemeHTOB. llepmoamueckn m3me-
HAIOIINECS CBOMCTBA AJIIEMEHTOB, WX CBSI3b CO CTPOECHHEM HJIEK-
TPOHHBIX 000JI0YEK aTOMOB. Pa)mycm aTOMOB, SHEPIUsl MOHU3A-
O1UHY, 3aKOHOMEPHOCTU B M3MCHCHHWH 3THUX BCINYMH. ITonoxxenue
XUMHYECKOTO 3JIEMEHTa B MEPUOINIECKON CHCTEME KaK ero TJaB-
HeWlllasi XapakTepucTuKa. Xumuueckasa cea3wb. llepexpbiBaHUe
ATOMHBIX OpOUTaJeH - Kak yciaoBue oOpa3oBaHus cBs3u. [loHsATHE
0 Merone BaneHTHBIX cBs3eil (BC). ['mOpuamzaiius aTOMHBIX Op-
outaneii. TUIBI XUMHYECKOW CBSI3M: KOBaJCHTHAs, HMOHHAsS, Me-
taynndeckad. [loTeHIman noHU3annuu. DNEKTPOOTPUIIATETHHOCTb.
CBoiicTBa KOBaJICHTHOM W MOHHOHM cBs3el. Paszmuams B ¢dusmde-
CKHX CBOMCTBAaX BELIECTB C MOHHOM, KOBAJICHTHOW M MeTajlnye-
CKOM CBs3b10. BojopoaHas cBs3b. XUMHUYECKas CBS3b B KpUCTAJI-
nax (aToMHas, MOHHAS, MOJEKYJISIpHAs KPHUCTAIIMYECKas CTPYK-
Typa). llpencrasienne o nommmopdusme u nzomopdusme. Mex-
MOJIEKYIISIDHBIE CHJIBI B3aUMOJEWCTBUSA. XWMHYECKas CBS3b B
KOMIUTEKCHBIX COeNMHEHUIX. TUITHYHBIE KOMITJIEKCOOOpa3oBaTel
Y JIATaHJIBI.

Kaaccsl HeopranmyecKMX COeTUHEHHIl: OKCUObl, KUCTIOMbI,
ocHosanus, conu OcHoBHble CHOCODbI NONYYEHUs U XU- MUYeCKUe
ceoticmea. I'eoxumu4eckasi kjiaccugpukanus BeuiecTs




OOmue 3akoHOMEp-

HOCTU  TPOTEKAHUs
XUMHUYECKUX  peak-
oun

OHepreruka XUMHUYECKHX peakuui. TepMoauMHaMHUECKUE CHUCTe-
Mbl. DYHKIWUU COCTOSHUS (PHTAIBIMS, SHTPOIUS, padora dHeEp-
rust). DHepreruyeckue 3P ¢GeKThl XUMUYecKHX peakuuid. Ilepsoe
HA4ajgo TEPMOIUHAMHKH. OHTaJbIMs OOpa30BaHMs BEIIECTBA.
3axoH ['ecca u ero ucmnonb30BaHMUE IS TEPMOXUMHUYECKUX pacyé-
ToB. CTaHIapTHBIC COCTOSHUS BeliecTBa. [loHATHE 00 3HTpONHUU.
OHuTponus (azoBoro mepexona. Bropoll 3akoH TepMOIUHAMUKH.
UzobapHo-n3orepMuieckuii moreHuuan (3Heprus [ mbOca) kak
KPUTEPUN W JBUXKYyIIas CHUJIa CaMOIPOM3BOJIBHOTO MpPOTEKaHUs
NPOLIECCOB B 3aKkphiTol cucteme. OOpatuMbie M HEOOpaTHMEBIE
peaxkuuy. XUMHYECKOE paBHOBECHE. ['OMO- M reTeporeHHble paBs-
HoBecusa. Koncranra paBHoBecus. 3akoH JeiicTByronmx macc. Ero
IMPUMCHCHUEC K T'OMO- U I'€TCPOr€HHBIM CUCTEMAaM. HpI/IHHI/IH Jle-
[HaTense, ycioBue mpuMeHUMOCTH. (CMelieHne paBHOBECHS.
CxopocTh XUMUYECKO# peakiuu. GaKkTophl, OMpEeNaiomue CKo-

YcrHBIN
ompoc
JIP
T

pPOCTh pEakIuu. 3aKOH IEUCTBYIOMUX Macc. [Iopsmok U MoOJeKy-
nsipHOCTh peakuuu. [Ipasuno Bant-I'opda. [loustre 06 sHEprun
AKTHUBallMM U aKTUBUPOBAHHOM KOMIIJIEKCE. KaTaHI/I?:aTOpBI, Kara-
JIUTUYCCKUE PCAKIUU. ABTOKaTamns. (DepMeHTaTI/IBHBIf/'I KaTaJim3.
I'omo- u rereporennslii katanus. Llennsie peakunu. [locnenosa-
TCIBbHBIC U MapaUICIbHBIC PECAKIIUHN.

HucnepcHbpie  cucre-

Oo6mias xapakrepuctika. [loHsTie (a3bl, KOMIIOHEHT, TeTEPOreH-
HOi cucTeMmbl. JlucnepcHble cucTeMbl ux kKiaccupuramus. Cyc-
MIEH3UU U AMYJIbcud. KOMIOMIHbIE pacTBOPHI U WX CBOMCTBA. 30-
i u renu. Koarymsiua. A3po3onu, JbIMbI, TymaHbl. ['a30Bble
pactBophl. [laprmansHoe mamienme. 3akoH JlamproHa. Xumude-
ckast Teopus pactBopos J[.M. Menneneesa. O0mue CBOWCTBa pac-
TBOpOB. PacTBopeHre Kak (hU3MKO-XMMHUYECKHI Tporecc. PacTBo-
pumMocTh BerectB. CriocoObl BhIpakeHHs KOHIeHTparwu. [1oHs-
THEe 00 MAEaTbHBIX U MCTUHHBIX pacTBOpax. 3akoHbl Payims, ['en-
pu. Ocmoc. 3akon Bant-TI'odda. Ocmoc B mpupone. M3oronnde-
CKHM KO PHUITHECHT.

KP

Mbl. PacTBOpbl  He
3JIEKTPOIUTOB.
PactBOpBsl  3J1E€KTpO-

mutoB. PH. Bydep-
HBIC PACTBOPBI.

OCHOBHBIC TONOXEHHUSI TEOPUH 3SJIEKTPOJIUTHUECKOH IHCCOLNA-
nuu. Kucnotel, ocHoBaHus, aM(pOTEpHBIE 3JIEKTPOIUTHI, COJNH.
CwiibHBIE B clTaOBIe AJIEKTPOIUTHL. CTEIeHh AUCCOMHAIIN B (pak-
Topbl Ha e€ Biusomme. Koncranta aucconuannu U GaxTopsl Ha
e¢ Bnustomue. 3akoH pa3OasineHus. [loHATHE O TEOPUU CHIIBHBIX
3JIEKTPOIUTOB. MexuoHHble B3aumogaeiicTBus. Kaxyiascs cre-
MIEHb IUCCOLMAIUM CHUIBHOIO JIEKTPOIUTA. AKTHBHOCTH, KO3(-
(UIMEHT aKTHBHOCTH, MOHHAs CHWJa pacTBopa. Boma kak pacTBo-
putenb. MoHHOe mpousBeneHue BoAbl. BogopoaHbIil MMOKa3aTenb
(PH). IloHsATHS O KHCIOTHO — OCHOBHBIX MHAMKaTOpax. [ mmponms3
coneii. HeoOpaTumplil rugponus. CrerneHs U KOHCTaHTa THAPOJIN--
3a. BousiHue Temnepatypsl U pa30aBieHHs Ha CTENIEHb THAPONIN3A.
Ponp rupponusa B mporecce BhIBETpUBaHUS MO4YB. KHCIOTHOCTD
nouB. bydepusie pactBopsl n ux cpoiictBa. [Ipupoansie Oydep-
Hble cHCTeMBl. TpyaHOpacTBOpHMBIE 3JeKTponuThl. lIpomsBene-
Hue pacteopumoctH (I1P). YcnoBus Beimanennst ocanka. Kon-
CTaHTa JMCCOLMALNK, KOHCTaHTa TUAPOIN3a, IPOU3BEICHUE pac-
TBOPUMOCTH KaK YaCTHBIH CIlydail KOHCTaHTbI PABHOBECHSI.

YceTHRIN
ompoc
JIP




OKHCIUTENBLHO-
BOCCTaHOBUTEILHBIC
peakuuu.
DNEKTPOXUMUYCCKUE
CBOICTBa PacTBOPOB

Tumbl OKUCINTENBHO-BOCCTAHOBUTENBHBIX MPOIIECCOB: MEKMOJIe-
KyJSIpHBIE, BHYTPUMOJEKYISAPHBIE, TUCIPONOPLAOHUPOBAHHUS.
CocraBneHne ypaBHEHHH  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuii MeToaMu 3JICKTPOHHOro Oananca. Meroj monypeakiui
(MOHHO-3JIEKTPOHHBIM MeTOA). BnmsHue KUCIOTHOCTH cpeabl Ha
IMPOAYKTBI OKUCIUTCIIbHO-BOCCTAHOBU-TCIIbHBIX pCaKHHﬁ. OHCHKa
TCpMOIlHHaMH‘IeCKOﬁ BO3MOXHOCTU MPOTCKAHUA OKUCIUTCIBHO-
BOCCTAaHOBHUTENBHBIX pPeaKIMi. DNEKTPOAHBINH moTeHnuan Bogo-
ponHbIil anekTpoA. Psn HanpsbkeHus merayuioB. CraHIapTHBIC
OKHCIIUTEIb-BOCCTAHOBU-TCIIbHBIC IIOTCHII U AJIbI. ypaBHCHI/IC
Hepucra. I'anpBannyeckuii 3nemenT. 9/1C raipBaHn4eckoro ase-

MeHTa. DJEeKTPOJIN3 PAcIlIaBOB M BOAHBIX PacTBOPOB coied. 3a-
koHbl Dapanest. Kopposus meramios.

YcrHBIN
ompoc
JIP
T

XWUMHS 3JIEMEHTOB U
HX COeIUHEHUM.
KommekcHbie
COEJIMHEHUS

OO01mue cBOWCTBA ¥ METOJIBI MOJIyYEHUS] HeMeTa/uIoB. Pacronoxke-
HHUE HEMETAJJIOB B MEPUOAMYECKON cucTteMe. PU3NUECKUE U XU-
MHYECKHE CBOMCTBA CBOOOIHBIX HeMeTaloB. OCHOBHBIE THIIBI
XUMUYECKUX COCTUHEHUN HEMETAJUIOB C APYTUMH HEMETaIaMH U
¢ MeraiamMu. HaxoxaeHue HemeTayuioB B mpupoze. [IpuHuummb
MIOJTyYeHHs] UX B CBOOOAHOM COCTOSIHMH. VIcrionmp3oBaHWe HeMe-
TaJIIOB B CEITLCKOM XO3SIMCTRBE.

Kucnopoo. Kucinopon. OcoO0eHHOCTH CTPOEHUS aToMa KUCIOPOIa.

JIP

AnnorporHas Momudukanus kuciaopoxa. llposBisemast BajeHT-
HOCTh. PU3NYECKHe U XUMHUECKHAE CBOHCTBA CBOOOJHOTO KHCJIO-
pona. PacmipoctpaneHHOCTh KHCIIOpoAa B mpupone. OKCUIIBI B UX
xraccudukarnusa. CrocoObl monmyueHus: kuciopona. CBoicTBa u
TIpUMEHEHHE KUAKOro Kuciopoaa. O30H. CiocoOsl OTydEHUS H
cBolicTBa 030HAa. Poib 030Ha B pupoje. [Ipumenenue o3oHa. Bo-
na. OcoOEHHOCTH CTPOCHHS MOJICKYJI BOJBI. Accolpamusi Moje-
KyJ Bozabl. PU3NYECKHE U XUMUYECKHE CBOWCTBA BOABL. Ponb Bo-
JIbl B IpUpojie. XUMUUYECKHUI COCTaB MPUPOJHBIX BO. JKecTKocTh
BOJIbI M MeTONIbI €€ ycTpaHeHud. [lepokcua Bomopoa, ero crpoe-
HUE, CBOMCTBA U CIIOCOOBI IOJIyYEHHUS.

Azom, ghocghop u ux coeounenusn. A3ot. PacmpocTpaHEHHOCTD
azora B npupoge. Ilonyuenue asora. Pusnueckue U XUMHYECKUE
cBoiicTBa a3ora. AMmuak. Ctpoenune u noixydenne. Ou3nveckrue u
XUMHYECKHEe CBOMCTBAa ammmaka. Okcuasl aszora. CTpoeHHe, IM0-
JdydeHue, Gpu3ndecKkue 1 XUMHUYECKUE CBOMCTBA OKCHAOB. I 'HAPOK-
cua ammoHus. Comn aMMOHHSL. A30THAsI KUCIIOTa. A30THBIE y100-
peHust. DKOIOru4ecKu e npooIeMbl.

®ochop. AmrmorponHble MomuduKauu Qochopa B TPUPOIE.
Crioco6s1 momyuenus ¢ochopa. Kucnopomasie coenunenus ¢oc-
tdopa u ux cpoiictBa. Bomopomnsie coemuHeHus ¢ocdopa. Ixo-
JIOTHYECKUE TIPOOIEMBI.

Yenepoo, kpemuuii u ux coedunenus. Annorporvs cBOOOIHOTO
yraepona. Anmas, rpadut. AMopdHbIil yriiepoa. MckyccTBeHHOE
noiaydeHue rpadura u anmasa. IlornorurensHble CBOHCTBa yrie-
pona (apcopbuus). IlpuponHsie coenuHeHus: yriepoga. XuMuye-
CKHe cBoicTBa yriepozaa. KucnopoaHbsle coequHEHUs yriiepona.
Oxcun yrnepoma (Il), momy4yeHue, cBOICTBa M HCIONB30BaHUE.
Oxcun yrnepona (IV) u ero pons B nutanuu pacreHuid. ®uznye-
CKHE M XMMHYecKue cBoMcTBa okcuzaa yriepoma (IV). Ilapauxo-
BbIi 3¢ dexr. YronpHas kucnora, e€ cpoiictBa. KapOonatsl. Kap-
OOHAaTHOE paBHOBECHE B IIPUPO/IE.

Knaccuukanus opraHnueckux coequHEHUH. YTI1eBOJOPOAbI.
Kpemnnii. PacipoctpaneHHOCTS KpeMHUS B pupoze. [ naBHel -
[IMe MUHEPAJIbHbIE U TOPHBIE IOPOJIBI, COAEP>KAIINE KPEMHHUH.
[onyuenue kpemuus. Juokcun kpemuusi. KpeMHeBbIe KHCIOTHI U
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ux coyi. BaxxHelme npupoiHble CUITMKATHI - TOJICBOM IIIAT,
CIII0JIa, KaOJIMH, acOecT.

Obwue ceoiicmea u memoovl noiayuenus memannos. llonoxe-
HHE€ METAJUIOB B NMEPHOAMYECKON cucTemMe 35eMeHTOB. CBs3b Me-
TaJUINYECKUX CBOWCTB CO CTPOCHHMEM M pa3MepaMU aTOMOB 3Jie-
MeHTOB. Du3nueckne U XMUMHUYECKHe CBOMcTBa MeTaysioB. Cpas-
HUTENbHAs aKTUBHOCTh METAJUIOB. Psj HampspDKeHUN MeTaslloB.
Koppozust MmeraminoB. 3amura OT KOppo3uu. MeTObl MONTYICHHS
METaJUIOB U3 PY/I.

Llenounvie memannwvt u ux coeounenus. lllenoynsie MeTaIbL:
TUTUH, HATPUH, KM, pyOuanii u uesmnit. Haxoxxaenune HaTpust 1
kanus B npupone. [lomydeHne cBoOoaHbIX MeTayuioB. CBOWCTBa
IIEJIOYHBIX METAJUIOB, X CPaBHUTENbHAS aKTUBHOCTh. [ HApHIBI.
Kucnopoausie coequHeHUsT M TUAPOKCHUJIBI IIETOYHBIX METaJIOB.
Conn.

Ll]enounozemenvhovle memannsl u ux coeounenus. lllenounose-
MEJBHBIE METAIIIBI: KaJIbIlui, CTPOHIIUN, Oapui, paauii. CBOICTBA
HIETOYHO3EMENBHBIX MeTaJuloB. VX okcuabl U Tuapokcuasl. O0-
masi XapakTepUCTUKA COJIEH MIETOYHO3EMENbHBIX MeTauIoB. [ 1-
pOKapOOHATHI MIETTOYHO3EMENBHBIX METAIIIOB. M3BecTKOBaHUE U
TUTICOBAaHHUE TTOYB.

Komnnexcuvie coedunenusa. CTpoeHWE W HOMEHKIIATypa KOM-
IUIEKCHBIX coenuHeHnil d-nineMeHToB. MOHO- U ITOJUIAEHTATHBIX
nuraijioB. I'eomerpusi kKoMmiuiekca. MarHuTHbIE CBOMCTBA COEIU-
HEeHUI. PoJib KOMITJIEKCHBIX COEIMHEHUN B IPUPOJIE.
Paouoaxkmuenvie 3nemenmst. SIBIeHUE paTiOaKTUBHOCTH. Bumbl
paJMoakKTUBHOCTH. PajroakTuBHBIE 3JIeMeHThI. [leprona momypac-
naja ¥ KOHCTaHTa paJuoakTUBHOrO pacnana. [Tonarue o Merogax
MOJTYYEHUS ¥ BBIJICIIEHUS] UCKYCCTBEHHBIX PaJIMOAKTUBHBIX U30TO-
oB. CriocoObl 00HAPY)KEHHUS PaIHOAKTHBHOCTH.

Pa3nensl qucUMIUIMHBL, U3y4aeMble BO 2ceMecTpe (oyHas ¢hopma)

dopma
HaumenoBanue
Ne Conepxxanue paszzaena TEKYLIETO
paszena
KOHTPOJIA
1 2 3 4
1. |Beenenue AnanuTrYecKkas XUMUS KaK HayKa, ee CTpyKTypa. 3HaueHHe KP
AHAJUTHYECKOW XUMHUU B reojorun. Knaccuduxauus mero-
JIOB aHaM3a. Bei0op MeToa aHann3a ¥ COCTaBIICHHE CXEM
aHaJIu3a.
2. | Tunsl xummdeckux peak- | OCHOBHBIC THITBI XHMHUYECKHX PEAKINi B aHAJIUTHYECKOMH KP

M U IPOLIECCOB B aHA- |XMMHK:  KHCIOTHO-OCHOBHBIC,  KOMIUIEKCOOOPa30BaHUSI,

JIUTUYECKON XUMHUH.

OKHUCIJICHHUSI-BOCCTAHOBJICHUS. 3aKOH JICHCTBYIOIIMX Macc.
KoHcTanThl paBHOBecHs: TEpMOJAWHAMUYECKHE, pealbHBIC,
ycioBHble. COCTOSIHUE BEIIECTB B HJICANBHBIX U PEAJbHBIX]
cucremax. CKOpOCTh peakiuii B XUMUYECKOM aHanu3e. Dak-
TOPBI, BIUSIOLINE HA CKOPOCTh. YIIpaBJICHHUE PEAKLUUSIMU U
MPOIECCAMU B AaHAIUTHYECKOW XUMHH.
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Tutpumerpudyeckuii me-
TOJ aHAJIN3A.

Tutpumerpuuecknii Meron aHammza. Kiaccuduxauusi THT-
PUMETPUYECKUX METOAOB aHanm3a. TpeOoBaHus, MpeabsIBIs-
€MBbI€ K pEaKIUU B TUTPUMETPUUYECKOM aHayu3e. Buasl TuUT-
PUMETPUYECKUX ONpeNeNeHHid: MpsMoe U 00paTHOE, KOCBEH-
Hoe TuTpoBaHue. CrnocoObl BBIPaKEHUS! KOHLIEHTPAIMKA pac-
TBOPOB B TUTPUMETPHH. DKBUBAJEeHT. MonspHas macca K-
BUBaieHTa. [lepBUUHBIE CTaHAAPTH, TpPeOOBAHUS K HUM.
®ukcaHanbel. BropuuHble craHnapThl. Buibsl KpUBBIX TUTPO-
BaHusA. Ckayok TUTpoBaHUs. Touka 3KBUBATIEHTHOCTH U KO-
HEYHAasl TOYKA TUTPOBAHMSL.

KP

Kucnorno-ocuoBHOE paB-
HoBecue. KucnorHo-
OCHOBHOE TUTPOBAHUE

CoBpeMeHHBIE TPEICTaBIEHUS O KUCIOTaX U OCHOBAHUSX.
IIporonutuueckas teopust bpencrena-Jloypu. PaBHOBecue B
CUCTEME KHUCIIOTa— COIPSIKEHHOE OCHOBAHUE U PACTBOPU-
Tenb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH. KucimoTHble U
OCHOBHBIE CBOIicTBa pacTBopuTeneii. KoHcranta aBromporo-
Iu3a. BiausHue npuponbl pacTBOPUTEINS HA CHUJIy KUCIOThHI U
ocHoBaHUs. Amdonutel. bydepHbie pacTBOpPEI M WX CBOH-
crBa. bydepnas emxocth. Beruncienuss pH pactBopoB Hesa-
PSKEHHBIX U 3apsSDKEHHBIX KHMCIOT M OCHOBaHMM. KuciorHo-
OCHOBHOE THUTpOBaHHE. HMHAMKATOPBI KUCIOTHO-OCHOBHOT'O
TUTpoBaHUs. pT MHAMKATOPOB, HHTEPBAN MEPEXOAA OKPACKU.
KpuBble THTpOBaHMS CHIIBHBIX W CIIA0BIX KHCJIOT M OCHOBa-
HUM. DaKTOPHI, BIUSIONIME HA BEIMUMHY CKayKa Ha KPUBOU
tuTpoBaHusl. O6JIacTh NPAKTHUECKOTO IPUMEHEHUS METOI0B

KHACJIOTHO-OCHOBHOI'O TUTPOBAHMSL.

KP
JIP

OKHUCIUTENBLHO-

OKHUCIUTENHHO-BOCCTAHOBHTEIILHBIC pE€aKun 1 X KiIaCcCHu-

KP

BOCCTaHOBHUTEIIBHBIC Pe-
axnnu. Pemokc-
TATPOBAHHUE

¢ukanus. Ilonstue o pemokc-noreHnuane. CTaHIapTHBIHN

penokc-moTeHnnan.  KoHCTaHTa  paBHOBecHS  pellOKC-
MIPOIIECCOB. Hampasnenue OKHCITUTENEHO-
BOCCTAHOBUTENIbHOW  peakuuu. KpuBble OKUCIUTENbHO-

BOCCTAHOBHUTEIHHOTO THTPOBAaHMS. (DaKTOPHI, BIUSIONINE HA
BEIMYMHY CKadyka Ha KPUBOW TUTpOBaHUS. MHIMKATOPHI
penokc-tutpoBanus. Ilepmanranaromerpus. J[uxpomaromMer-
pusi.

JIP

Peaxmmun komIurekcooOpa-
3oBaHusg. KoMmiekcoHo-
METPUYIECKOE TUTPOBA-
HHE.

Kommnnexcuele coenunenusi. OakTopsl, BAMSIONME HA MPOY-
HOCTh KOMIIJIGKCHBIX cOoequHEeHHH. KoMIuekcoHsl, Ha mpu-
mepe OATA. KommekcoHomerpuueckoe TuTpoBanue. Me-
TaJJIOXPOMHBIE MHIAMKATOpPBl. KpHBbIE KOMIIJIEKCOHOMETpPU-
YECKOro TUTpPOBaHUS. DaKTOpbl, BIMSIOLIME HA BEIUYMHY
CKayKa Ha KpUBOH TUTpoBaHUs. OCHOBHBIEC IPUEMBI KOM-
IIJIEKCOHOMETPUYEeCKOro TuTpoBanus. [IpuMenenune merona.

KP
JIP

OO01mmas XxapaKkTepuCTHKA
(U3UKO-XUMUYECKUX Me-
TOJIOB aHAJN3a

OcCHOBHEBIE MCETObI (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX MCTOJOB aHain3a.
Anamutuyeckuii curHail. OCHOBHBIC mpueMbl 1epexonaa oOT
BCJIMYMNHBI AHAJIMTUYCCKOI'O CUTHAJIa K KOHIOCHTPpAalluH. Mer-

POJIOIrMYCCKUC XapPAKTCPUCTUKHN MCTOJA.

KP
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CHeKTpaJ'H)HI)Ie METOAbI
aHaJIn3a.

BsaumogeiicTBue BemiecTBa C 3JIEKTPOMArHUTHBIM H3Iyde-
HueM. MornekynsapHast abcopOuoHHast ciekTpockonusi B Y@
¥ BUAUMOW o6iacTtu. CHEeKTpHI MOTJIOMIEHUS! U TPHYUHBI UX
BO3HHMKHOBeHUS. 3akoH byrepa-JlamGepra-bepa. OTknoHeHus
oT 3akoHa. CrekTpajbHbIE TPUOOPHI: CIEKTPOGOTOMETPHl U
(oroanekrpokonopuMeTpel. POTOMETPHUECKOE THUTPOBaHUE.
Wudpakpacuas cnekrpockonus. Konebanus momnekyi. [Tpu-
6opb! peructparu UK criektpoB. KauecTBeHHBIN U KOMHAYe-
CTBEHHBIM  aHamu3. Ilpumenenue wmeroma.  ATOMHO-
abcopOimonHas crekrpockonusa. Cxema npubdopa. Mcrounu-
KM PE30HAHCHOI'O U3JydeHUs. BO3MOXHOCTH METOJa C Ijla-
MEHHBIMH U 3JIEKTPOTEPMUYECKIMH HCTOYHMKAMHU aTOMMH3a-
M. OMHUCCHUOHHBIM CHeKTpaibHbIN aHanu3. [Iponcxoxaenne
aTOMHO-OMHUCCHOHHBIX CHEeKTpoB Cxema mpubopa. ATOMHO-
SMUCCHUOHBIM METO/ ¢ MHAYKTUBHO-CBA3aHHOW Tuta3zmoi. Ka-
YECTBEHHBIN U KOJIMYECTBEHHBIN aHanmu3. [[puMeHnenue mero-
noB. PentrenoduyopeciieHTHbIN aHaiu3. PeHTreHOBCKHE
crnektpbl. Cxema npudopa. [IpumeHeHne METoIoB.

KP
JIP

DNEKTPOXUMHUIECKHUE Me-
TOJIBI aHAJIH3A.

Kitaccudukaius 371eKTpOXMMHUYECKUX METOJ0B aHanm3a. [1o-
TEHITUOMETpHs. TeopeTuueckne OCHOBBI METO/Ja IOTEHITHO-
METPHUHM: IBOMHOM 3JIEKTPUYECKUI CIIOM, BOBHUKHOBEHHE I10-
TEHIIMaJla Ha TPaHMIIE BJIEKTPO-PAcTBOp. DIEKTPOABI B IO-
TeHroMeTpun. [ToTeHIImoMeTpruYecKoe TUTpOBaHUE. BonbT-
aMrepoMeTpuyeckuii aHamu3 TeopeTuyeckue OCHOBBI METO-
na. Tlonsaporpadus. [lomssporpaduyeckas BojHA, TOTESHITAAT
MOJIyBOJIHBI. BonbTamMnepHble KpuBBIE. AMIEPOMETPUUECKOE
TuTpoBaHue. THBepcuoHHas BobTammnepoMetpus. [Ipume-
HEHUE METoJa.

KP
JIP

10

Xpomarorpadus

XpomaTorpadus, KiacCupHUKaIps XpoMaTorpaQuIeckux Me-
TOMIOB aHaNH3a. AmmapaTypa ¥ TEXHHUKA BBITOIHEHHS XpoMa-
TorpayMIecKoro aHajgm3a. AHAJM3 W METOABI pacdera Xpo-
maTtorpaMm. Teopusi TEOpETHUUECKUX Tapesiok. ['azoBas xpo-
marorpadus. JKuakocTHas KOJIOHOYHAS XpoMaTorpadus.
TonkocmoitHas (TUTOCKOCTHAS) XpoMaTorpadus.

KP
JIP

11

Ot60p po6. [ToaroroBka
po0 K aHaJM3Yy.

Cnocobbr otbopa 1pob. OTOOp TPoO Ta30B, KUIKOCTEH,
TBepbIX BemecTB. [lotepu u 3arpsa3Henus npu mpodooToope.
Xpanenune npoOsL. [loaroToBka mpo6 K aHAIM3Y: BHICYIINBA-
HUe, paznoxenne npod. [lepeBon mpoOI B pacTBOp

KP

2.3.2 3aHATHS CEMUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI

2.3.3 JlabopaTopHblie 3aHATHA.
Pazniensl ucHMIUIMHEL, U3ydaeMble B 1 ceMecTpe (ounas gpopma)

HaumenoBanue 1abopaTopHbIX paboT

dopMa TeKyliero
KOHTPOJIA

2

3

I/IHCTPYKTEDK 0 TeXHUKe Oe30macHOCTH. OCHOBHBIE KJIACCHI HEOpraHu-
YEeCKUX COCIUHEHUMH.

KOJ’IJ’IOKBI/IYM 10 TCEMC: CTpOCHI/IC atroMa. XUMHU4YECKasl CBS3b. HepI/IO,Z[I/I-
YeCKasa CUCTEMA DJICMCHTOB.

Ortuer no nabopa-
TOpHOU paboTe
T, KP, K
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2 |CKOpOCTh XUMHUYECKUX PEAKIIUN U XUMHUYECKOE PABHOBECHE. Ortuer no nabopa-
Pemenue 3agau. TOpHOM paboTe
T
3 |DneKkTponuTHYECKas AUCCOIUAIIHSL. Otuet no nabopa-
I'maposns coneir. PH. TOpHOM paborte,
KP
4 |OKHUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. Otyet no nabopa-
TOpHOM padote, T
5 . . Otyet no nabopa-
OO01111e cBOMCTBA METAJIJIOB, HEMETAJIJIOB U UX COCINMHEHUH. o
TOpPHOI paboTe
Paznenbr gucumuinHbl, U3ydaeMbie BO 2 CEMECTpe (ouHas gpopma)
Ne HaumenoBanue nabopatopHbix paboT Popma Texytuero
KOHTPOJIS
1 2 3

1. |CrocoObl MpUTOTOBIIEHUSI CTaHIAPTHBIX pacTBOpoB. Cranmaptuzanus|OTder 1o Jrabopa-
COJIIHOHM KHUCIOTHI M0 TeTpabopary Hartpusi OmnpeseneHue cojep’kaHus| TOpHOM paboTe
ruipokapOoHaTa HaTpus B pacTBope. OmnpeieseHre BpeMEeHHOM KeCcTKO-

CTH BOJIOTIPOBOJTHOM BOJIBI METOJIOM KHCIIOTHO-OCHOBHOTO THTPOBAHHSI.

2. |[IpurotoBiieHue U CTaHAapTH3ANMS paboyero pacTBopa nepManrasara |OTder 1o 1abopa-
kanus. [lepMaHTaHaTOMeTpUYeCKOe OTIpeIeTICHIE JKee3a. TOpHOU paboTe

3. |Onpenenenue KalblUs U MarHUs B PaCTBOPE IPU UX COBMECTHOM Tpr-  |OTueT 10 j1abopa-
cyrcTBuU. KomIuiekcoHoMeTprudeckoe onpeziesieHue )KeCTKOCTH BOJI0- | TOPHOi paboTe
MIPOBOJHBIX U MPUPOIHBIX BOJ.

4. |CnektpodoToMeTprudecKoe onpeIeicHue xKeme3a ¢ CyinbhocanuimioBoi|OTueT mo Jradopa-
KkuCIoTON. CieKTpoPOTOMETPHUIECKOE OTIPEICIICHIUE MEIM B BUJIE aMMH -| TOPHOM padoTe
aQuHBIX KOMIUIEKCOB. Pacder KOHIIEHTpaiuil BeleCTB MO pe3yibTaTraM
n3MepeHuit B merogax crnekrpodoromerpun, ADC, AAC u peHTreHo-
(byopecieHTHOro aHajan3a METoJaMH IpalyupOBOYHOTO rpaduka;

CTaHIapTHOU JOOABKH.

5. |PeHTreHo-hayopecieHTHbIN aHaIu3 MPUPOIHBIX MHHEPAIOB Otyet no na6o-

paTopHo# paboTe

6. |Hactpoiika pH-meTpa o 6ydepHbIM pacTBOpaM U TOYHOE omnpexaee- |OTder no iado-
Hue pH npupoanoit u mopckoit Boa. Onpesenenne HUTPATOB METO- paropHoii padore
JIOM TIPSIMOM MOTEHUUOMETPHUU C HUTPAT-CEJIEKTUBHBIM 3JIEKTPOIOM.

Ornpenenenue xene3a METOIOM MOTEHIIMOMETPUUECKOTO TUTPOBAHMUS.
7. |OnpeneneHue KAaTHOHOB METAJIJIOB B CMECHU METOAOM OyMakHOM Otuet no na6o-

xpoMarorpaduu.

paTopHo# paboTe

3amuTa naboparopuoit padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypco-

Boit pabotsl (KP), pacuerno-rpadpuueckoro 3aganus (PI'3), nanucanue pedepara (P), scce

(9), komnoksuym (K), rectruposanue (T) u T.1.

2.3.4 llpumMepHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsI - He TIPeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOANYECKOI0 00ecrevyeHHs A1 CAMOCTOSITeIbHOM pPadoThl
o0yyamuxcst Mo JTUCHUILIMHE (MOIYJIIO)
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[Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTUIAHBI

Ne Bun CP N
10 BBITIOJIHEHUIO CAMOCTOSITETIHHON paboThI
1 2 3
IIpopabomxa u Meroquyeckine pPEKOMEHIAIMK K OpraHW3alid  ayJUTOPHOU |
nosemopenue 1ekyuoHHo20 |BHEayIUTOPHON (caMOCTOSITEBHOIA) paboThI CTY/ICHTOB:
\mamepuana, mamepuana  |meroguueckue ykasauus / coct. T.IL. Cropoxenko, I1.B. ITounHok,
1 |4ebHOlL U HaAY4HO A.B. Bbecnianos, H.B. Jloza - Kpacuonap: Kybauckuii roc.yu-t, 2018,
iumepamypwi, noocomoska |89c.
K 1a60paAmMopHbIM 3aHAMUA
Meroauueckue ykKa3zaHHs II0 OpPraHU3AlMHM CaMOCTOSTEIbHOU
paboTBI CTYIEHTOB, YTBEP)KICHHBIE Kadeapoil aHaIMTHYECKON
XUMHH, poTokoJ Ne 9 ot 7.06.2017 1.
Kyszuenosa C.JI., Cropoxxenxko T.I1../ JlTabopaTopHslii
MPaKTUKYM IO Kypcy XUMHs (i1 CTYyJIEHTOB
HarpasieHus moarorosku-05.03.01-I"eonorus),
[yTBepiKJIeHHBIE Kadeapoit obIeii, HeopraHMUeCcKOi XUMUHU
MBTBX, mpotokon Ne 7 ot 22.06.2017 ¢
Boinonnenue MeTtonudeckue ykazaHus 1o MOArOTOBKE K KOHTPOJIbHOM pabo-
2 |[uHOUBUOYANbHLIX 3A0aHUIL |Te, yTBEPKICHHBIE Kadeapoii aHATHTHYECKOH XHMHUH, IPOTOKOI
(IIoocomoska Kk peuwtenuio | No 9 o1 7.06.2017 T.
Baoau u mecmos)
Kyznemnosa C.JI., Ctopoxenko T.II../ JlabopaTopHbIii TpakTUKYM
o Kypcy XuMusl (JJIs1 CTYyJISHTOB HaINpaBJIEHUS MTOATOTOBKHU-
05.03.01-T"eonorus), yreepskaeHnbie Kadempoii ooIei,
Heopranuwdeckor xumun U UBTBX, nporokon Ne 7 ot 22.06.2017
IToocomoska Kk Meroauueckue yka3zaHHs 1O OpraHU3aldd CaMOCTOSITEIbHOU
mekywemy u paboThl CTYAEHTOB, yTBEp)KJIEHHBIE KadeApoil aHaTUTHYEeCKOU
3 [ipomeoicymoinomy XUMHH, TPOoTOKOJI Ne 9 ot 7.06.2017 T.
KOHMPO.IIO

Kysnenoa C.JI., Cropoxxenko T.II../ JlJabopaTopHsIit
MPAKTUKYM IO Kypcy XUMHUs (U1 CTYJCHTOB
HarpaBjeHus noarotTopku-05.03.01-I"eosorus),
[yTBepxaeHHbIe Kadempoii o01ell, HeopraHmIecKon XUMUU 1

MBTBX, mporokon Ne 7 ot 22.06.2017 r

Y4eOHO-MEeTOAMYECKUE MaTepHallbl IJii CAMOCTOSTEIbHOW paboThl OOy4aromIMXCcs W3
YKClla MHBAJIKJIOB U JIUI C OTPAaHUYEHHBIMHA BO3MOXKHOCTAMU 3/10poBbs (OB3) nmpenocraBistoTcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM MX 37J0POBBS M BOCIIPHUATHS UH(DOPMALIUHU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

—B MEYaTHOU opMe YBEIHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA,

J5is U1l ¢ HapyIIeHUSIMH CyXa:

— B MeyaTHOH opme,

— B (JOpMe€ IEKTPOHHOTO JJOKYMEHTA.
Jnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapara:

— B MeyaTHOH opme,

— B (JOpMeE DIIEKTPOHHOTO JOKYMEHTA,
JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pazoBarenbHbIe TEXHOJOTUN: METO]T IPOOIEMHOTO U3II0KEHUS MaTepuana, Kak
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JEKTOPOM, TaK MW CTYACHTaMH; CaMOCTOSITEIbHO€ YTEHHE CTYACHTaMH Y4eOHO-
METOJMYECKOW M CIPABOYHOM JIUTEPATYphl U TOCIEAYIOMIEH CBOOOIHON IUCKYCCHUU TI0
OCBOCHHOMY HMMH MaTepuaily, HUCIOJIb30BaHUE, WILIIOCTPATUBHBIX BHJIEOMATEPUAIOB C
IIOMOIIBIO MYJIbTUMEAUNHOTO obopynoBaHus, TEXHOJIOTUH JIMYHOCTHO-
OpHUEHTHUPOBAHHOTO  OOy4YeHMs,  IO3BOJIAIOIIME  CO3[aBaTh  WHAUBHUAYaJIbHBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

[lepeuncnennbie 00pa30BaTEIbHBIE TEXHOJIOTMH PEATU3YIOTCS:

® [IPU YTCHUH JICKIHH C UCIIOJIb30BAaHHEM MYJIbTHMEIHIHBIX
Mpe3eHTAlNI U JEMOHCTPALMOHHOIO 3KCIIEPUMEHTA;

® [Ipu AMAJIOroBoi (hopMe NPOBEACHUS JIEKLIUN 3aHATUI C TIOCTAHOBKOW U

perneHreM mpoOJeMHBIX U CUTYaI[MOHHBIX 3a/1aHUH;

® [IpU IPOBEACHUU JAOOPATOPHBIX PAaOOT BKIHOUAIOIINX

TTYOOKYIO CAMOCTOSITENIBHYIO TPOPAOOTKY TEOPETUUECKOTO
Marepuaina, U3y4deHre METOAUKH MPoBeAeHUs paboThl U
IJTAaHUPOBAHUS SKCIIEPUMEHTA.
B HekoTopbIX 1a00paTOpHBIX pabOTaxX MPUCYTCTBYIOT JIEMEHTHI HCCIEI0BATENIbCKON
paboTHI.

B cBa3u ¢ tpeboBanusmu @I'OC BO no nampasnenuto noarorosku 05.03.01-I"eosorus
peanMzanysi KOMIIETEHTHOCTHOTO TOJXOJa IpelycMaTpuBaeM IIHPOKOE HCMOJIb30BaHUE B
y4eOHOM TMpoliecce AKTHBHBIX M WHTEPAKTUBHBIX (GOpM MpoBeleHHs 3aHsATHi. TexHosorus
MHTEPAKTUBHOTO OOYyYEHHS 3aKJII0YaeTcsi B TOM, YTO HA MPOTSHKEHUH BCEro yueOHOTO BpPEMEHHU
MPOUCXOJUT OOMEH MHEHHUSIMH, BBICIYIIMBAIOTCS M OOCYXKIAIOTCS pa3Hble TOYKHU 3pEHUs
cTyaeHToB. Opranuzanus HW3y4eHUs MaTepuallia Kypca OCYIIECTBIISIETCS Ha OCHOBE CHUCTEMHO-
NEeSITeIbHOCTHOTO TMOJX0Ja U PEeKOMEHJAUUHd TMOo3TanHoro (GOpMUPOBAHUS YMCTBEHHBIX
nericTBUi. JIEKIIMM HOCAT MOTHBALIMOHHO-TIO3HABATEIBHBIN XapaKTep.

Jnst moBbimeHusT d(OPEKTUBHOCTH YIEOHOTO TIpoIecca HCIOIB3YIOTCS CIICIYIOIIUE
o0Opa3oBaTesibHbIE TEXHOJIOTUN: HHPOPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HAIIPaBJICHHbIE Ha
dbopMHUpOBaHMSI CHCTEMbl 3HAaHUM, 3allOMUHAHMS U CBOOOJHOE ONEPUPOBAHHE HMHU.
Hcnonb3yercss MeTon mnpoOJIEeMHOrO W3JIOKEHUS MarepHalia, CaMOCTOSTeNIbHOE H3yYeHHe
Marepuana, MPUMEHEHHE HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTHUH Ui CaMOCTOSITEIbHOTO
MOTIOJTHEHUSI 3HAHU.

B mnpouecce u3ydeHus: AUCHUIUIMHBI HCIOJIb3YIOTCS COBPEMEHHbBIE (OPMBI MTPOBEICHUS
3ansatuid. Jlekuus-nuanor. CojepxaHue IOJAaeTCs Yepe3 CEpUI0 BOIPOCOB, Ha KOTOpHIE
CIIyIlaTeNb JOJDKEH OTBEYaTh HEMOCPEICTBEHHO B Xoje€ JieKuuH. K 3TOMy THUIy NpUMBIKAET
JEKIUs C NPUMEHEHHEM TEXHUKU OOpaTHOW CBSI3U, a TaKkKe MPOrpaMMHUPOBAHHAS JICKIUS-
KOHCYJIbTAIHSI.

[IpoGnemuast NeK1Ks HAYMHACTCS C BOMPOCOB, C TOCTAHOBKU MPOOJIEMBI, KOTOPYIO B X0/1€
U3NIOKEHUA MaTepuaiga HeoOxoauMo pemwuth. [IpoGreMHbIE BOMPOCH OTIMYAIOTCS OT HE
MpOoOJIeMHBIX T€M, YTO CKpbITasg B HUX MpoOsiema TpedyeT He OJHOTUIIHOTO PELICHUs, TO €CTh,
TOTOBOM CXEMBbI PELIECHUS B MPOIILJIOM OIIBITE HET.

Jlekuuu-guaiorun u l'[pO6J'IeMHbIC JICKOUK IIO3BOJIAIOT BKJIIOYAaTb HWHTCPAKTHBHBIC
QJICMCHTEI B IIPOLICCC MPCIIOJaBaHUs, CHOCO6CTBYIOT HpI/IO6peTeHI/IIO HE TOJIBKO 3HAHMU II0 TEME
JICKIIMHU, HO U HABBIKOB HCCeI0BaTEIbCKON U aHATUTUISCKOM JIeSITeIbHOCTH.

Jlekun B (l)OpMC npe3ceHTauuu C HUCIOJIb30BAHUEM MYHLTHMCHHﬁHOﬁ arrmapaTrypbl
oOecreunBarOT 0oJiee BBICOKHIA YPOBCHb IMOHHMAHUSA CJIOKHBIX CTPYKTYpP, CXCM B3aHMOCBS3EH
OTACIBHBIX 3JICMCHTOB.

I/IHTepaKTI/IBHHC u I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIe O6pa3OBaTeJ'IBHBIe TCXHOJIOTHH,
HCIIOJIb3YEMbBIC B AYJUTOPHBLIX 3aHATHAX, B COUCTAHUU C BHCaYIlI/ITOpHOﬁ pa6OTOﬁ CO3aar0T
JOIIOJITHUTCIIBHBIC yCJ10BUs (I)OpMI/IpOBaHI/IH n Pa3sBUTHUA Tpe6yeMBIX KOMIIETECHITUM
o6y11a}0n11/1xc;1, IMMOCKOJIBKY  IO3BOJIAIOT 00CCIIeYnUTh AaKTUBHOE B3aHMOJICHCTBHUE BCEX
Y49aCTHHUKOB. Ot METOJbI CHOCO6CTBYIOT JIMYHOCTHO-OPHUCHTHPOBAHHOMY IIOAXOY.

I[J'IH HWHBAJIMJAOB U JIUI C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA YCTAHABJINBACTCA
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0COOBbIf TMOPSAZIOK OCBOCHMSA YyKa3aHHON IUcHMIUIMHBL. B oOpasoBarensHOM mpoliecce
UCTIOJIB3YIOTCS COLMAIIbHO-aKTUBHBIE W  pe(IEKCUBHBIE METOJbl OOy4YeHHS, TEXHOJOTUH
COLIMOKYJIbTYPHON peaOuIuTalMM C LEIbI0 OKa3aHMs MOMOUIM B YCTAHOBJIEHWH IOJHOLIEHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHHMH ¢  JPYyrUMH  CTYJACHTaMH, CO3JaHUM  KoMpopTHOro
IICUXOJIOTMYECKOI0 KJIMMaTa B CTYAEHYECKON Tpymme. Bellieo3HaueHHbIE 00pa3oBaTebHbIE
TEXHOJIOTUU JaroT Haubosiee 3((eKTUBHBIE PE3yJIbTaThl OCBOEHUS JUCUMIUIMHBI C MO3ULIUN
aKTyaJlM3allud  COJIEP)KAaHUS TEMbl 3aHATUS, BBIPAOOTKM MPOAYKTUBHOIO  MBIIUICHUS,
TEPMHUHOJIOTUYECKOH I'PaMOTHOCTH M KOMIIETEHTHOCTH OOy4aeMoro B acHeKTe COIHMaJIbHO-
HaIpaBJICHHON Mo3uLMK OyAyllero crneuuanucra, ¥ MOTUBAUUMU K HWHULMATHBHOMY U
TBOPUYECKOMY OCBOEHMIO YU€OHOT0 MaTepuania.

WHuBuayanbHble KOHCYJIbTAllMM OOYYalOLIUXCS IPOBOIATCS €XKEHEIENbHO B (opMme
auanora. s JIMI ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMHU 370POBBS IPEAYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMHM C UCIIOJIb30BAHUEM IEKTPOHHOM MOYTHI.

Koanue
Bun 3anarusa M cnonb3yemMble MHTEPAKTUBHBIE 00pa30BaTEIbHbIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHH
JacoB
1 JI Jleknus ¢ aeMeHTaMu MeAaroru4yeckKuii SBpUCTHKA 14

becenbl, pa3dbop cUTyaluii, mocTaHOBKU MPOOIEMHBIX U
CUTYalIMOHHBIX 3aJaHAN

2 JI Jleknus ¢ anmeMeHTaMu Meaaroru4yeckuii SBpUCTHKA 14
becenpl, pa3bop cUTyaruii, mocTaHOBKU MPOOIEMHBIX U
CI/ITyaHI/IOHHBIX 3aﬂaHHI71

Umoczo: 28

4. OueHOYHBbIE CPeICTBA /IS TEKYIIEro KOHTPOJIs1 yClIeBaeMOCTH M IIPOMeKY TOYHOI
aTTecTaluH.

4.1®oH OLIEHOYHBIX CPEICTB /sl MPOBedeHHUs TeKYIero KOHTPOJIs.

Tekymuii KOHTPOJIb MO pa3jenaM JUCUMILUIMHBI, U3y4aeMbIM B 1 cemecTtpe,
OCYILIECTBIISICTCS] B YCTHOM U MUChMEHHOU (hopme Ha 1abopaTOPHBIX 3aHATHIX U BKIIOYAET
cleyronre BUabl ¥ (GOpMbl KOHTPOJIS: BXOJHOMU (IMarHOCTUYECKU TeCTOBBIN), TEKYILIUN
(ycTHBIN (hpOHTAIBHBIN, TUCEMEHHBIHN, pEIICHUE 33]1a4 M YIPAKHEHUH ), IPOMEKYTOYHBIN
(MUCEMEHHOE TECTUPOBAHKUE, KOHTPOJIbHAS padoTa).

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABISET COOO0M MPOBEPKY YCBOCHHS yUeOHOTO
MaTepuasa, peryjispHO OCyHUIECTBISIEMYIO Ha MPOTsHKeHUH cemecTpa. K 1octonHcTBam 1aHHOTO
THUIIa OTHOCHUTCS €0 CUCTEMAaTHYHOCTbh, HEMOCPEICTBEHHO KOPPETUPYIoIas ¢ TpeOoBaHUEM
MIOCTOSIHHOTO M HEMPEPHIBHOIO MOHUTOPHUHTA Ka4eCTBA 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IPEICTABISATH COOOM:

— YCTHBIN Oompoc (TPYMIOBOM WIIM WHIAUBUAYAIbHBIH);

— MPOBEPKY BBIMOJIHEHHS MMCbMEHHBIX JOMAITHUX 33/[aHUM;

— MpOBeIeHUE JTa00PaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX PadoT;

— TeCTHUpPOBaHME (MMCbMEHHOE UM KOMITBIOTEPHOE);

— MpOBe/IeHNE KOJUIOKBUYMOB (B MUCHbMEHHOM HIIM YCTHOH (hopMme);

— KOHTPOJIIb CAMOCTOSITENILHOM pabOThI CTYJICHTOB (B MUChMEHHOW WM YCTHOH (opMme).

[Ipu TexyremM KOHTpOJIe YCIEeBAEMOCTH aKIIEHT JeTaeTCsl Ha YCTaHOBICHUH MOAPOOHOM,
peallbHOM KapTUHBI CTYIGHYECKUX JTOCTHKEHUH U YCIIEITHOCTHA YCBOCHHUS UMHU Y4eOHOI mpo-
rpaMMbl Ha JaHHBII MOMEHT BpeMeHH. [Ipu ’TOM KOHTpOJI€ YUUTHIBAETCS MOCEIIAEMOCTh
CTYICHTOM ayTUTOPHBIX 3aHATUH (JIeTaeT OTMETKY B ayJJUTOPHOM XKypHalle), OllEHUBAET
YpPOBEHB y4acTUs CTYIEHTOB B ayJUTOPHO paboTe, CTENEHbh YCBOCHHSI UMH Y4EOHOTO
Marepuaia 1 Bbl- ABJISIET HEIOCTATKU B MOJATOTOBKE CTYACHTOB B LESIX JalbHEHIIEro
COBEPILIEHCTBOBAHUS
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METO/IUKH MPETOJaBaHuUs JAHHOUW MUCIUTUIMHEI U aKTUBU3AINH PabOTHI CTYJCHTOB B XOJI€
3aHATUN.

JAuarnocruuyeckoe TectupoBaHue. ETo Leib - ONpeaesieHue NCXOAHBIX 3HAHUM U
O0COOCHHOCTEH MBITIICHUS CTYACHTOB U KOPPEKTUPOBKU COJICPKAHUS Kypca, GOPMUPOBAHUS
TPACKTOPUHU OOyICHHSI:

- XuMus U3yvaer ...

- Monp — 310 ...

- X¥MMHUYECKOE BEUIECTBO — ITO ...

- [lepeuncnuTe OCHOBHBIC 3aKOHBI XUMHUH.

- YKaxkuTe BaKHEHIINE TEOPUH, COCTABIIAIONINE OCHOBY XUMHUHU.

- U3 mepeunciieHHbIX SIBIICHUN BBIOEPUTE TO, KOTOPOE HEJIb3s OTHECTH K XUMHYECKHUM:
pacTBOpEHUE COJIM B BOJE; CBEPTHIBAHUE KPOBH; B3PhIB TUHAMUTA; pa3/ieIeHHe U30TOMOB ypaHa
¢ oMo 1udpdy3un.

- [Ipocreiimas (3mmupuyeckas) GopMylia yKa3bIBaerT ...

- XMMHYECKHI 3JIEMEHT XapaKTepU3yeTCs

- Ilox HOpMaTBLHBIMH YCIOBUSMU B XUMUU TIOAPA3yMEBAIOTCS CIEAYIOIINE YUCICHHBIC
3HAYCHHS TEMIEPATYPHI U JABJICHUSA ...

- CKOJTbKO aTOMOB BOJIOPOJIa COAEPKUTCS B 224 1 OyTrana npu H.y.?

- CKOJIbKO ¥ KaKHX 3JIeMEHTapHBIX YaCTHII 06pa3yloT aToM u30Toma dropa °F?

- Onpenenute KBaHTOBBIE YMCIIA, OMIMCHIBAIOLINE COCTOSIHUE BaJICHTHOTO AJIEKTPOHA

aToMa BOJI0pPOJia B OCHOBHOM COCTOSTHUM.

- Omnpenenurte BaJeHTHOCTh U CTENEHb OKUCIEHUS aTOMa a30Ta B MOJIEKYJIE€ a30THOM
KHUCIIOTBHI.

- UTto Takoe XuMHUeCcKast CBS3b?

- Xumuueckas peaxius o0s3aTeIbHO COIIPOBOKIACTCS BBIJICIICHUEM WIIH MOTJIOUICHHUEM
SHEpPruH, MOCKOJBKY ...

- [IpuBenuTe GhopMyIbl COeTMHEHNUN, UMEIOIINX: a) KOBAJCHTHYIO HEIOJISIPHYIO CBS3b, 0)
KOBAJICHTHYIO MOJISIPHYIO CBSI3b, B) MOHHYIO CBSI3b, I') OJIHOBPEMEHHO HMOHHbBIE U KOBAJIEHTHBIC
CBSI3H.

- [IpuBeauTe npumMepbl SK30TEPMUYECKUX PEAKIUH.

- B xakux equHUIIAX U3MEPSAETCS CKOPOCTh XUMUYECKON peaKiiu?

- Ot KkakuXx (haKTOPOB 3aBUCUT CKOPOCTh XUMHUUYECKOM peaKiuu?

- Kakue BemiecTBa Ha3bIBalOT KaTaau3zaTopamu?

- XuMHUYeCKHe PeaKiiu, MPOTEKAIOINEe B IPOTHUBOIMOIOKHBIX HAITPABJICHUSX,

Ha3bIBAIOTCA ...

- Kak npurorosurs 100 r 10% pactBopa caxapa?

- DIIEKTPOJIUTHI — 3TO JIIOOBIE BELIECTBA, KOTOPHIE ...

- K cunpHBIM 371€KTpoauTaM OTHOCSTCS ...

- BonHblii pacTBOp COIM UMEET IIETOUHYIO Cpelly, €ClU COJib 00pa3oBaHa ...

- Kakue peakuiuu OTHOCAT K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM?

- K BayKHEWIIUM OKHUCTUTENSAM OTHOCATCS . ..

- Ha xakue 1Ba TMIa MOKHO MOJIpa3eIUTh BCE XUMHUYECKUE BElleCTBA?

TecTtnpoBanust mo teme: CKOPOCTb XMMHYECKHX PeaKIHil 1 XMMHYECKOe PaBHOBECHE

Ilpumepnuiit ounem mecmupoeanus

1. Vka3aTh MaremaTHyecKoe BhIpaKE€HHE CKOPOCTU NPSAMON peaKluu:

3Fe + 4H,0 (r) < Fe304+4H>

1) =k [Fe]® [H20]% 2) v = k [Fe] [H20];

3) v =k[H0]* 4) v = [Fe]’[H20]% 5) v = k [Fe] [H20]°

2. YkazaTh BbIpa)K€HUE KOHCTAHTHI PABHOBECHS PEAKLIUU

Fe203 + 3CO « 2Fe + 3CO2

g — Fe0sllcol® 17
[Fe]2[cO,]*



[CO,]® _ [FeP[co,]® | _ 3[co,] _ 3[co]
cor ' I T Fep0picor’ O T Bpco ) O T 31co;]

3. Kak u3MeHHTCS KOHIICHTpaIus Kaxaoro kommoHeHTta B cucteme N2+ 3H> «  2NHzmpu
YBEIMYEHUH KOHIIEHTPAIMHU a30Ta.

1) 2K =

1)yBenuuurcs, [NH3] yBenuuurcs;
2)yMEHBIINTCS, [NH3] ymenbmuTes;
3)yMeHbIINTCS, [NH3] yBenuumrcs;
4)yBenuuurcs, [NH3] ymenbmuTes;
5)yMEHBIIUTCA [NH3] e usmenuTcs.

4. Kak moBIHsACT MOBBINICHUC TaBJICHHS Ha COCTOSHUE XUMHYECKOTO PABHOBECHS B CHCTEME:!
C+ H2O(map) < CO + Ha

1) paBHOBecHe CMECTHTCS BIIPABO;

2) paBHOBECHE CMECTHUTCS BJICBO;

3) paBHOBECHE HE HAPYIIHUTCS.

5. Kak noBiusieT MOHMKEHNE TEMITEPaTyphbl Ha COCTOSIHUE XUMUIECKOTO PABHOBECHS B

cucteMe:2NO + 02 « 2NOg; AH<0

1) paBHOBecHe HE HAPYIIUTCS;

2) paBHOBECHE CMECTHTCS BJIEBO;

3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu ouenxku mecma: npaBwibHbIX 0TBeTOB 90-100% - «oTiuano», oT 80 % 10
90%-— «xopomoy», ot 60 % 1o 80%— «ymIOBIECTBOPUTEIILHO», MeHbIe 60 % - «HEYIOBIECTBOPH-
TEIBHOY.

TecTupoBanust no reMe: OKHCINTETLHO-BOCCTAHOBUTEIbHbIE PEeAKIUH
Ilpumepnutit Ounem mecmuposanus
1. K xakomy Ty peakifii OTHOCUTCS JaHHAs PeaKIus?
KOH+C12 — KClO3+ KC1 +H20
1) peakius MEKMOJIEKYISIPHOTO OKUCIICHHS — BOCCTAHOBJICHHUS,
2) peaxiys BHYTPUMOJICKYISPHOTO OKUCICHHS — BOCCTAHOBJICHUS,
3) peaxius AUCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKoro 3JIEeMEHTa, U3MEHSS CTEIIeHb OKUCIICHHSI, OKUCIISUIUCH B PEaKINH:
Pb(NOs3)2 — PbO + NO2 + O3
1) cBuHIA; 2) a30Ta; 3) KUCIOpoAa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPO/Ia.
3. CKOIbKO 31eKTpoHOB oTaaeT noH Cr** B peakuuu:
Cr® + Brz+ OH — Cr0;™ + Br + H20
1) 1;2) 2;3) 3;4) 4;5) 5.
4. CKOJBKO MOJIEKYJN a30THOM KHCIIOTHI y4acTBYeT B KaU€CTBE OKHCIUTEINS B PEAKIUU:
FeS + HNOs; — Fe(NOz)3+ S + NO + H.O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpesie ocymiecTBIsSeTCA peaklys, MPOTEKaoIast o CXeMe:
MnO2+ KC103+ ... - KoMnOs+ KC1 + ...
Kpumepuu oyenku mecma: npaBuibHbIX 0TBeTOB 90-100% - «oTinuHO», 0T 80 % 110
90%-— «xopomo», ot 60 % 10 80%— «yHAOBIETBOPUTENBLHO», MeHbIE 60 % -
«HEYJIOBJIETBOPUTEIHHO

Konmponvnaa paboma sBnsercs ogHON U3 CIOXHBIX (opMm mpoBepku. KoHTposibHas
paboTa, Kak MpaBUJIO, COCTOMT W3 HEOOJBIIOr0 KOJWYECTBA CPEAHUX MO TPYJHOCTH BOIIPOCOB,
3aJa4y WIK 3aJJlaHui, TpeOYIOMMX MorucKa 000CHOBAHHOTO OTBeTa. Bo BpeMst MpOBEPKH M OLIEHKH
KOHTPOJIbHBIX MUCHbMEHHBIX padOT MPOBOJUTCS aHAIU3 PE3YJbTaTOB BBINOJHEHUS, BBISABIISIOTCS
TUIHYHBIE OIIMOKH, a TaKXKe MPUYUHBI UX nosiBieHus. KonTponbpHas paboTa 3aHMMAaeT 4acTh
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y4eOHOTO 3aHATHS C pa300POM MPABIIIBHBIX PEIICHHUI HA CIIEIYIOLIeM 3aHATHH.
[lepeueHb KOHTPOJIBHBIX PAOOT NPUBEAEH HUXKE.
Konmponsnasa pavoma 1. Ocrognvie nonamus u 3aKOHbl XUMUU
Ilpumepnulit 6unem Kk KOHMPOILHOU padome

1. BberuucnuTe MOJISIPHYIO Maccy 3KBUBaJIeHTa MeTasula, eciiu 0,2 T ero BBITECHWIN U3 KUCIOThI
78 M1 Bogopoaa, usmepennoro npu 17 °C u naBnenun 98642 Ila.
2. BerauciuTh MOJIIPHYIO Maccy rasa, eciu Macca 280 mut ero npu temnepatype 21 °C u gasne-
aun 2.026-107 11a pasna 0,65T.
3. I'me comepxkutcs 6ombire Mosiekyir: B 1 11 xiopa nipu 23 °C u naBinennn 98 500 ITa uimm B 1 o1
okcuaa yriepoaa npu 55 °C u nasnenuu 10 600 I1a?

Konumponsnan paboma 2. Pacmeopul

Ilpumepnulii 6unem Kk KOHMPONLHOU padome
1  BpuuciuTh MOSIPHOCTB pacTBopa ¢ MaccoBoit moneit Hz SO4 15%, [TnotrOCTH 15% pac-
tBopa H2 SO4 paBHa 1,1 r/mi.
2 K 150r pacTBOpa ruipoKcuIa Kajaus ¢ MaccoBoi nojeit 6% nobasumu 9 r KOH.
OmnpenenuTh MaCCOBYIO JOJTIO IIETOYH B TIOJTYy4€HHOM PacTBOPE.
3. Onpenenurs Maccy pacTBOpa 'MAPOKCHIA Kallks ¢ MacCoBoii gosei 20 %, KOTopyro HE0O-
xouMo TipudaBuTh K 200 1. pacTBopa ¢ MaccoBoi gosieir 70%, utoosr morytsS0% pactBop.
4. JInsa werirpamm3anuu 20 ma KOH notpe6osanocs go6asuts 15 Mt 0,3 H

Kpumepuu oyenxu KOHTPOJILHBIX pabOT:

— OILIEHKA “3a4TEHO’’ BBICTABIISIETCS CTYJIEHTY, €CJIU OH MPABWIBHO IPUMEHSET TEOPETH-
YecKHe TOJIOKEHHS Kypca IpU PEUIeHUH TMPAKTHYECKUX BOTIPOCOB M 33jad, BiIaJeeT HEOOXO -
MBIMH HaBBIKAMH M IPHEMaMH UX BBITIOJTHEHUS;

— OILICHKA “‘H€ 3a4TE€HO’’ BBICTABJIACTCS CTYACHTY, €CJIM OH HE 3HAET 3HAYUTEIbHON YacTH
IIPOrpaMMHOTO MaTepHaia, B paC4eTHOM YacTU KOHTPOJIbHOM pabOThl JOMYCKAET CYIIECTBEHHbIE
OomuOKH, 3aTPYAHSAETCS OOBSICHUTh PACUETHYIO YacTh, a TaKK€ HEYBEPEHHO, C OOJIBITUMHU 3a-
TPYAHEHUSMHU BBINIOJIHSET 3aJaHUs WU HE CIPABIIAETCS ¢ HUMHM CaMOCTOSATENBHO.

[TnanupyembiMu (HOPMOM TEKYIIETO KOHTPOJIS 3HAHWUN CTYJICHTOB TIO pa3jeiiaM JTUCITH -
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpE, SIBJIIETCS YCTHBIM Ompoc Ha JabOpaTOPHBIX 3aHATUAX I10
TEOPUM METOJa aHaJlh3a, UCIOJIb3yeMOTo B J1a0OpAaTOPHOM MPAKTHUKyME, U OCOOCHHOCTSIM BbI-
MOJIHAEMOH TabopaTOpHON pabOThI, a TAK)KE PEUTHHTOBbIE KOHTPOJIbHBIE PAOOTHI.

IIpumepHbIii NepeyeHb BONPOCOB M0 TEOPUHM METO/1a AHAJIM3A, HCII0JIb3YeMOro B Ja-
0OpPATOPHOM NMPAKTUKYME, U 0COOEHHOCTAM BbINIOJIHSIEMOM J1a00PaTOPHOii padoThI:

1. UYro Takoe nepBUYHbIE cTaHIapTHBIE BemecTBa? Kakue TpeGoBaHuUs K HUM MPEABSABIAIOTCA?

2. HazoBuTe OCHOBHBIE CIIOCOOBI MPUTOTOBJIEHUS CTAHIAPTHBIX PACTBOPOB.

3. Kaxkue pacTBOpHI Ha3bIBAIOTCSl BTOPUYHBIMU CTaHIapTHBIMU? Kakum oOpa3om ycTaHaBinuBa-
10T UX TOYHYIO KOHIIEHTPAIUIO?

4. JlaiiTe ompe/elieHre CIeAYIOIINM MOHATUAM: TUTP PAcTBOPA; SKBUBAJICHT BEIIECTBA; (GaKkTop
SKBHUBAJIIEHTHOCTH; MOJISIpPHAs KOHLIEHTPALMS; MOJIIpHAs KOHILIEHTpAlMs SKBHBAJIEHTA; Mac-
coBas noyst. [IpuBenute hopMysbl, CBA3BIBAIONINE 3TU TOHSTHUS.

5. B yem 3akirouaeTcs CyTh METOJIa KHCIOTHO-OCHOBHOTO TUTpoBaHus? Kakue peakuuu exar
B OCHOBE 3TOr0 Metona? TpeGoBaHUS K peakusM B METOJ/ie KUCIOTHO-OCHOBHOTO THTPOBA-
HUSL.

6. Kaxkue BemecTBa MOXHO MPUMEHSITh B METOJI€ KUCIOTHO-OCHOBHOTO TUTPOBAHHUS B KAYECTBE
tutpanTta? TpeboBaHus.

7. C mOMOIIBIO KaKUX CTaHAAPTHBIX BEIIECTB MOKHO CTaHIAPTU3UPOBATH KUCIOTHI, OCHOBA-
HUs?

8. Kak ompenenuts Ha MpaKTUKE MOMEHT OKOHYAHUS TUTPOBaHUs? YKa3aTh €ro Ha KpUBOH
TUTPOBAHUSL.

9. HHaukaTtopsl B METOJE KUCIOTHO-OCHOBHOTO TUTPOBAaHUS: TPEOOBaHUS, 0COOCHHOCTH CTPO-
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€HHsI, OT Yer0O 3aBUCUT U3MEHEHHE OKPACKU M KaK 3TO MOXHO 00bsICHUTH? [IprmMepsr

10. Kak BbIOpaTh MHAUKATOP sl KOHKPETHOTO TUTPOBAHHS?

11. IIpencraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX U CIIAOBIX KUCIOT U OCHOBAaHUH. YKa3aTh
TOYKY SKBHUBAJIEHTHOCTH.

12. TTo xakoMy 3aKOHY IPOBOJUTCS pacyeT pe3ysibTaToB TUTpoBaHUA? OOBSICHUTH HA TPUMEpPE
nabopaTopHO pabOTHI.

13. Ha yem oCHOBaH METO/I MOJICKYJIIPHON CHEKTPOCKONUH B BUAMMOM 1 Y@ 0051acTsIX CrieKkTpa.

14. BzaumopeiicTBrE BEIIECTBA C AEKTPOMArHUTHBIM U3ITydeHHEM B BUAMMOM 1 Y @ obnacTax
CIICKTpA.

15. OcHOBHO 3aKOH MOTJIOLIEHUS 3JIEKTPOMAarHUTHOTO U3TydeHUsl. MosipHbIi KO3 PUIIUEHT
CBETOTOIJIOIIEHUS

16. CriekTp MOTJIOIIEHUST 1 OCHOBHBIE ()OPMBI €T0 TIPEACTABICHUSI.

17. JlaiiTe onpeneneHrne ONTUYECKOM TUIOTHOCTH, TIPOITYCKAHUSI.

18. Cxema ®3Ka. JlerekTopsl. CriocoObI MOHOXpOMATH3AINH H3TydeHUs. KakoB MPUHIIHIT 1101-
60pa cBeTo(UIBTPOB IpU MPOBEACHUH (POTOMETPHUUECKUX U3MEPEHUI?

19. OcHOBHBIC OTIINYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

20. Crioco0plI epexo/1a OT aHAJTMTUYECKOTO CHTHAJIAa K KOHIIEHTPAIIMH B METO/1€ MOJIEKYIISPHON
CHEKTPOCKONUU B BUANMOMN 1 Y P 001acTax crekrpa.

21. Ha yemM OCHOBaHBI AIEKTPOXUMHUYECKHE METOIBI aHAJIH3a.

22. CyniHoCTh METO/1a IOTCHIIHOMETPHH.

23. YeM OTIHYAIOTCS JIEKTPOIB CPABHEHHS OT U3MEPUTEIBHBIX 3JIEKTPOJIOB?

24. OnumuTe TPUHIUT padOTHI XJIOPCEPEOPSHOTO AIIEKTPOIA.

25. TIpuHIUTT TeWCTBHS METAIUTHICCKIX JJIEKTPOJIOB.

26. NoncenextuBHbBIC MMEKTPObI? CTEKISTHHBIN A5ekTpoa. OnpeneneHue pH.

27. Cnoco0bl mepexo/ia 0T aHAIUTUYECKOTO CUTHaJIa K KOHIIEHTPALlMU B METOI€ MTOTEHIIMOMET-
pumn.

28. IloteHumoMeTpuieckoe TUTpoBaHue. B kakux KOopJHATaX MOKHO MOCTPOUTH KPUBYIO T10-
TEHIIUOMETPHUYECKOTO TUTPOBAHUS?

IIpyMepbl peHTUHIOBBIX KOHTPOJIbHBIX PadoT MO KypCy
PeiiTuHroBasi KOHTpPoJLHas padora Nel
1o reMe «Kuciomuo-ocnosnoe pagnosecue u KUC10MHO-0CHOBHOE MUMPOBAHUE

TUIIOBOU BAPYAHT

1 Cdopmynupyiite 3aK0H IEHCTBYIOIIUX MAcC AJsl PABHOBECHBIX CHUCTEM. 3alMIIUTEe KOHCTaH-
Thl PABHOBECHS UIsl CIEAYIOIIMX MPOIECCOB: aucconanui MypaBbuHoi kucinotst HCOOH +
H,0«<> HCOO + H30"; xommiekcoo6pazopanus Ag* + 35,032 <> Ag(S20 }3; (3 6anra).
2. YKaxXuTe OCHOBHBIE TIOJIOKEHUsI MpoToauTHIecKoil Teopun bpéucrena-Jloypu. PaccuuTaiite
pH pactBopa, B kotopom coaepxkurca 0,1 M HCOOH u 0,25 M HCOONa (K.HCOOH =1,8-10
Y (5 6annos)
3. Ompenenute GpakTop 3KBUBATICHTHOCTH M MOJISIPHYIO MacCy 9KBUBAJIEHTA KUCIOTHI B PEaK-
un: HoSOz+ 2KOH=K>SO3 + 2H20 (2 6anra)
4. Yto Takoe mepBUYHBIE CTaHIApTHBIE pacTBOphl? Kakue TpeGoBaHUS K HUM MPEIbSIBISIOTCS?
HazoBute ocHOBHBIE CIOCOOBI MPUTOTOBJICHUS CTaHIAPTHBIX pacTBOPOB.B mepHoil konbe Ha
500,0 mxa pactBopunu 1,4356 r maeneBoii kucnotel (H2C204:-2H20). Onpenenute MOISIpHYIO
KOHIIEHTPAIIMIO, MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA U TUTP MOJIY4YEHHOTO pacTBopa (5 Oan-
7108).

PeiiTuHroBasi KOHTpOJIbHAas padora Ne2
10 TeMe «OKucaIumenbHo-60CCMan08UMENbHOE U KOMNIAEKCOHOMEMPUUECKOe MUMPOBAHUE

TUITIOBOM BAPUAHT
1. PaCCTaBI/ITL KOI)(I)(I)I/II_[I/ICHTBI n OHpCILCJ'II/ITB MOJ'ISIpHYIO Maccy OKBHUBAJICHTA OKUCJIIUTCIIA B
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YPaBHEHUHU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU:

2. IlepmaHranaToMeTpusi; ypaBHEHHUS, JIS)KAIIHE B OCHOBE MCIOJIb30BAHUS NIEPMaHTaHaTa Kalus
B KadecTBe okuciautens. Ilpurorosnenue, xpanenue u crangaptusanus pactsopa KMnOas. Ipu-
yiHbl U3MeHeHus TuTpa pactBopa KMnOgs. [Ipumenenne metona. Paccuntats Maccy xenesa B 1
1 pactBopa, eciu Ha tutpoBanue 20,00 ma ero 3arpaueno 15,70 ma 0,1004 M pactBopa KMnO4
(f=1/5). (5 6annos)

3. MertamnoxpoMHble HHIUKATOPbl. MeXaHu3M HX IEeHCTBHS, TpeOOBaHUS K HHIUKaTopaMm. [Ipu-
BE/IUTE MIPUMEPBI METAITIOXPOMHBIX HHIUKATOPOB. (5 6an108)

PeiiTunroBasi KoHTpoJbHas padora Ne3
10 TeMe «PuU3UKO-XumuuecKue memoovl AHaAIU3a»
TUTTOBOW BAPUAHT
1 Ha yeM OCHOBaH M€TOJl MOJIEKYJIIPHOM CHEKTPOCKONUH B BUAMMON U Y@ 0051acTsaX CrieKTpa.
CriekTp MOTJIONIEHUsI U OCHOBHBIE (OpMBI ero mnpenacraBieHus. OCHOBHOW 3aKOH MOTJIOLICHUS
3JEKTPOMArHUTHOTO W3iydeHus. [lalite ompenesieHue ONTHYECKOW IJIOTHOCTH, MPOMYCKaHHUS.
Cxema ®DKa, ocHoBHbIE y311bl Tpubopa. KakoB npuHiun noadopa cBETOGUIBTPOB MpU MPOBE-
neHuu Qporomerpuueckux uzMepeHuil? CrocoObl mepexojia OT aHAJIUTUYECKOrO CUTHajla K
KOHIICHTPAIIUU B METOJI€ MOJIEKYJISIPHOU CIIEKTPOCKONHUH B BUAUMON U Y@ 00JacTAX CHEKTpA.
(5 6annos)
2 Xpomarorpamma. Kakoil 0CHOBHOM mapaMeTp UCTIONB3YIOTCS TSl HISHTH()DUKAIINY BEIIECTB B
xpomatorpadunu? HazoBuTe OCHOBHBIE MapaMeTphl, UCHOIb3yeMbIE Ul KOJTHMUYECTBEHHBIX U3ME-
penuii B xpomatorpaduu. O0paboTka pe3yibTaToB Xpomarorpaduyeckoro aHanusa. (5 6anios)
3. [NoTeHmmomMeTpuvecKoe TUTPOBaHHWE. B KaknX KOOpIMHATaX MOXXHO MOCTPOUTH KPUBYIO I10-
TEHLIMOMETPUYECKOTO TUTPOBAHUS M KaK OINpeNeIuTh 00beM B TOUKE 3KBUBajeHTHOCTH? [Ipu-
MEHEHHE MeToa U ero npeumyiiectsa. (5 6annos)

Kpumepuu oyenku peiimunzoevix KOHmMpoavHvix padom: 15-12 6aios - «OTIHIHO,
11,5-8,5 — «xoporioy, 8-5 — «yTOBIETBOPUTEIBHO», MEHBIIIE S5 - «HEYIOBICTBOPUTEIHLHO

4.2 ®oHJ OLIEHOYHBIX CPECTB VISl POBeIeHUsI MPOMEKYTOUHOI aTTecTaIllUu.

dopmMaMM NPOMEKYTOYHOHN aTTECTAIMU IO AUCIUIUIMHE SBJISIOTCS B 1 ceMecTpe — 3a-
YET, BO 2 CEMECTPE — IK3aMEH.

Bonpocwt k 3auemy:
1.CTrexruoMeTpuuecKre 3aKOHbI XUMUH UX POJIb B COBpEMEHHOM XuMuu. [IpoOaemMbl 3KOJIOTHH.
2.BoJiHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yann3m 371eKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHUS aTOMa.
4. KBaHTOBBIC UHCIa. ATOMHEIE S, D, d, - opOuTam.
S5.IIpyuHIHAIIBI 3aMTOTHEHUE JIEKTPOHAMU aTOMHBIX OpOUTasICH.
6. [lepuomnueckuii 3akoH. [lepuoauueckas cucrema anemenToB J[.M. MenneneeBa. Knaccudu-
Kallus 3JEMEHTOB (s-, p-, d-, ).
7. Xumnueckas cBa3b. [lonarue o metone BC u MO.
8. KoBanenTHas cBsa3b. CBOMCTBA BEIIECTB C KOBAJICHTHOM CBS3LIO.
9. MoHHas cBA3b. DNEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.
10.BonopoHas CBsI3b U €€ CBOWCTBA.
11. CBa3b B MeTaiuiax. CBOHCTBA BEMISCTB C METAINUECKOH CBI3BIO.
12.Tumbl KpUCTATUIMUECKUX PEIIETOK U CBOMCTBA COCTUHEHUN.
12.30HHas Teopus. [IpoBOJHUKN TOKA U JUDIIEKTPUKH.
13. TepmoauHamudeckue cuctemMbl. DYHKIIUU COCTOSHUS. DHTABINS, SHTPOIUS, BHYTPEHHSS
SHEprus — MapaMmeTpsl COCTOSHUS BemiecTB. CTaHTapTHBIE TEPMOIMHAMUYECKHE TTapaMeTphl 00-
pa3oBaHUs BELIECTB.
14.TlepBblii 3aKOH TEPMOIUHAMUKH.
15. Oueprerudeckue 3(hHeKThl XUMUYECKUX peakiuil. TepMoxuMuieckue ypaBHeHUs. 3aKOH
I'ecca u ero ucnoJsib30BaHUE AJI1 TEPMOXUMHUUYECKHX PACUETOB.
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16.TTonsiTre 00 3uTponMU. DHTpoNUs (a3zoBoro nepexoaa. Bropoii 3akoH TepMOMHAMUKY.
17.1306apHo-n30TepMuueckuii motenuuain (3ueprust [ md6ca). Hampapnenue npoTekanus Xu-
MHYECKUX PEAKLIHM.

18. CkopocTh XUMHUYECKOW peakuu U (DaKTOPBI Ha €€ BIUAIOLINE. 3aBUCUMOCTh CKOPOCTH pe-
aKLUU OT KOHUEHTPAlUU. 3aKOH JIEHCTBYIOIIHUX Macc.

19. 3aBucHMOCTH CKOPOCTH peakiuu oT Temreparypsl. [lpasuno Bant-I'odda.

20.ITonsiTHe O TEOPUM AKTHBUPOBAHHOI'O KOMIUIEKCA. DHEPIHsl aKTUBALUHU.

21.'oMOTeHHBIN 1 TeTeporeHHbIN KaTanu3. ABTokaTanu3. @epMeHTaTUBHBIN KaTanus.

22. O6paTumble U HeOOpaTUMble peakliuu. Xumuueckoe papHoBecue. [Ipuniun Jle-1llarensbe.
CwMmenienue paBHoBecHs. KoHcTanTa paBHOBECHS U (PAaKTOPHI HA €€ BIUSIONIHE.

23. lucniepcHbie cUCTeMbI U uX Kinaccudukanus. [lonatust 00 uaeabHBIX U peajbHbIX PaCTBO-
pax.

24. Xumunueckas reopust pactBopos J[.1. Menneneesa. O61ine cBoiicTBa pacTBOPOB.

25. 3akonsl Payms.

26. Ocmoc. 3akoH Bant-T'odda. Ocmoc B pupojie. M3otonnueckuit ko3 uiueHT.

27 IlpencraBieHue 0 MEXaHU3ME AIIEKTPOTUTHIECKON AUCCOIMAIIMY B BOJIHBIX PACTBOPAX.
28.Crenenp aucconuanuy U (pakTopbl Ha ee BIustonre. 3akoH pazbasienust OcBaibia
29.KoncranTa nuccornuanuu U (akTopbl Ha €€ BIHSIOIIHIE.

30 Bona ee pons B mpupoie. Monroe mpousBenenue Boasl. Bomopoansiii mokazatens ( PH )
pacTBopa.

31. BydepHsie pacTBOpHI U X CBOKCTBA. VX pojb B ipupoe.

32. TloHATHE O TEOPUH CHIILHBIX AJIEKTPOJIUTOB. AKTUBHOCTH, KOA()(OUIIMEHT aKTUBHOCTH, HOH-
Hasi CHJIa pacTBOpa.

33. 'mnpomm3s coneit. HeoOpaTumerit ruaposms. CTeneHb U KOHCTaHTa THApoJn3a. BiausHue
TeMIlepaTypbl ¥ pa30aBiIeHUs HAa CTENIEHb THIPOJIU3a.

34. Tlpouszsenenue pactBopumoctu (I1P). YcnoBus Beimagenus ocaaka.
35.0KuCIUTENbHO-BOCCTAaHOBUTEIbHBIC peakiuu. Kimaccudukanus. X posbs Bopupoje.

36. DIIEKTPOXUMHUYECKHUE CBOMCTBA PacTBOPOB. CTaHIAPTHBIN JEKTPOIHBIN OTSHIHA U (haK-
TOpBI HA HETO BiusAwoMME. YpaBHenue HepHcra.

37. T'anpBannueckwuii 3eMeHT. DJIC rabBaHUYECKOI0 3JIEMEHTA.

38.01eKkTpoau3 paciiaBa 1 BOJHOTO pacTBOpa COJIEH.

39.001ue cBoiicTBa METaNIOB M HEMETaNIOB. XMMHUYECKUE CBOMCTBA.

40. Yriepoa. XMMHUYECKHE CBOMCTBA TPOCTOrO BEIIECTBA U CBOMCTBA COSAMHEHUM yIriiepo/iac
kuciopoioM. [lapHuKoBEIi 3P deKT.

41. Knaccuduxaiysi OpraHu4ecKux COeAMHEHUN. YTIEBOAOPO/IbI.

42 Kucnopoa. AnnotponHas Moaudukanus. XuMUYecKre CBOMCTBA. JKOJOrHuecKue mpooe-
MBI.

43. lllenouynble MeTaIIbl. XMMHUECKHE CBOICTBA MIPOCTHIX BEIIECTB U UX COCIUHEHUH.

44 1llenoyHO3eMeNbHbIE 3JIeMEHThl. XUMUYECKUE CBOICTBA

45. CtpoeHue 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTUHEeHHH d-3meMeHToB. XUMUYEeCcKas CBS3b B
KOMILJIEKCHBIX COEIMHEHHUSIX.

46.Meton BC u Teopusi KpUCTAJIMUECKOTO TOJISI O TEOMETPUH U MarHUTHBIX CBOMCTBaX KOM-
MIJIEKCHBIX COEMHEHUMN.

47.5IBneHue paInoaKTUBHOCTU. Buapl pagunoakTuBHOCTH. PaaroakTuBHbIe 37eMeHTHI. CIOCOObI
oOHapyXeHHsI paJuOAKTHBHOCTH

48 I'eoxumuueckas KiacCU(pUKaIUs HIEMEHTOB

Kputepun onenkn:

OrneHka 3HaHMN MO JUCLUUIUIMHE Ha 3adeTe mpeanosaraet JudgepeHIIMPOBAHHBINA MO/~
XOJ K CTY/EHTY, Y4€T €ro MHAMBUIYyalbHBIX CIOCOOHOCTEH, CTENeHb YCBOGHUS U CHCTEMaTH3a-
IIUH 3HAHUH y4eOHOTO Kypca, YMEHUs JenaTh J0oKa3zaTelbHble BHIBOBI U 0000ImeHus1, GopMHUpo-
BaHUS OOIIEKYIbTYPHBIX U MPO(ECCHOHATBHBIX KOMIIETEHTHOCTEH.
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OneHuBaeTcss He TOJIBKO INyOMHA NOHMMAaHUS OCHOBHBIX Pa3zeiioB y4eOHOUM IMCHUILIN-
HBI, HO ¥ TIOCEIAeMOCTb JIEKLIUI U JTa00OPaTOPHBIX 3aHATHIA, aKTUBHOCTh IPU YCTHBIX ONpOcax U
COJIEpPKATENBHOCTh YCTHBIX OTBETOB.

OneHka Onucanue
OTBET IIOJIHBIM U NPAaBWIbHBIA Ha OCHOBE U3yYEHHBIX TEOPUH, Ma-
3auTeHo TE€pUal M3JI0KEH B ONPEIEIEHHON JIOTMYECKOMU IOCIIEI0BATEIbHO-

(IpOABHHYTBIN YPOBEHB) | CTH, IIPU 3TOM JIOMYCKAKOTCS HECYIIECTBEHHBIC OIIMOKU B OTBETaX
Ha TEOPETUYECKUE BONIPOCHI WIM B PEHICHUN 3aJa4H, KOTOPBIE CTY-

JACHT MOJKCT UCIIPABUTH 110 YKA3aAHUTIO IPCIIOAaBaTCIIA.

OTBET TOJHBINA, HO TPH STOM JOMYIEHA CYIIECTBEHHAs OImMOKa

3auTeHo WM OTBET HEIMOJIHBIMA, HECBA3HBIM, YACTUYHO OCBOCHHBIC YMEHUS
(TOpOTOBEIH YPOBEHB) NPUMEHATH TCOPETHUICCKHUEC 3HAHUS MPH PCIICHUN MPAKTHYCCKUX
npoOIIeM.
OTBET OOHAPYXUBAET HE3HAHUE OCHOBHOIO COJIEP>KaHUs y4eOHOTO
He 3aureno Py Aep i
MaTepuala.

Bonpocul k skzameny:
1 AmnanuTudeckas XuMus Kak Hayka. Merojpl aHamm3a. Metonuka aHaim3a. OCHOBHBIE CTa-
JTUY XUMHYECKOTO aHalnu3a.
2  XuMHYEeCKOe paBHOBECHE B TOMOTCHHBIX CHCTEeMaX. 3aKOH JelcTByromux Macc. Koncranrta
paBHOBECHS: TEPMOJIMHAMUYECKAs, peanbHast U yciaoBHas. AKTUBHOCTh. Koadduiment aktus-
HOCTH. MobHas 10JIA HOHA.
3 Turpumerpuyeckue METOIbl aHamu3a. TpeOOBaHUSA K PEakIUsM B TUTpUMeTpuH. [lepBud-
Hble ¥ BTOpuYHbIe cTanAapThl. [Ipumepsl. Ctanmaptuzanus. CriocoObl TUTPOBAHUS: MPSMOE, 00-
paTHOE U 3aMECTUTEIBHOE.
4. Tlporomutuueckas teopusi bpencrena-Jloypu. OcHoBHBIE ee moJyiokeHHUs1. KuciaoTel, ocHO-
BaHus U amdoyuThl B Teopun bpencrena-Jloypu. ConpspkeHHass mpoToauTHdeckas mapa. Kos-
CTaHThI KUCIOTHOCTH U OCHOBHOCTH.
5 Peaknusa aBrompotosmza. Korcranra aBronpotonmsa. MloHHoe mpowusBenenue Boasl. Bomo-
POAHBIA M THIPOKCUIIBHBIN NTOKA3aTeln, CBSI3b MEX Ay HUMU. Kucible, menounble, HEUTpalbHbIE
pactBopsl. Pacuer pH B pacTBopax CUIBHBIX U cJIa0bIX AJIEKTPOJIUTOB.
6. Ilonstue o OydepHbix pacTBopax. Mexanusm OydepHoro nerictBusi. bydepHas eMKOCTb.
[Tpumepsnr Oydepubix cuctem. Pacuer pH OydepHoro pactsopa.
7. KucnotHo-ocHOBHOe TUTpoBaHUEe. KprBas KHCIOTHO-OCHOBHOTO TUTPOBAHUS, TOUYKA JKBH-
BAJICHTHOCTH, CKauOK TUTpoBaHMs. DakTopsl, BIMsONME HAa cKadoK. [IpakTnueckoe nmpumeHe-
HUE KUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.
8  HMuaukaTtopsl, IpUMEHSEMbIE B METOJIe¢ KHUCIOTHO-OCHOBHOTO THUTpoBaHHS. OCHOBHBIE MO-
JI0’KEHUSI MOHHO-XPOMO(DOPHOU Teopun MHAUKATOPOB. MHTEpBaN mepexoja OKpacKu KUCIOTHO-
OCHOBHOTO HHAUKaTopa, pT. Ha ueM ocHOBaH BbIOOpP KUCIOTHO-OCHOBHOTO MHAUKATOpa?
9. OxucnauTenbHO-BOCCTAaHOBHUTENbHAS peakius. OKUCIUTEeNb U BoccTaHOBUTENb. CTaHIapT-
HBI OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN MMOTEHUIHMAT. Y CTPOKWCTBO rajJbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBIN BOJIOPOIHBIN AJIEKTPO/I.
10. VpaBuenue HepHcra. BiusiHue MOHHON CHIIBI M KOHKYPUPYIOIIMX PEAKIUNA HAa BEIUYUHY
ANEKTPOIHOTO noTeHuana. Biusaue pH Ha BenWYMHY 31€KTPOAHOTO NOTEHIIUATIA.
11 KoHCTaHTa OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO paBHOBecHs. PacueT KOHCTaHTBHI paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakinu. UTo xapakTepusyert ee BennunHa? Kak MokHO
W3MEHUTH HAIPaBJICHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu?
12 OxucnurenbHO-BOCCTAaHOBUTEIbHOE TUTpoBaHME. KpuBble pemokc-TutpoBaHus. DakTopsl,
BIIMSIOIINE HAa BEJIIMYMHY CKauKa Ha KPUBOM OKHUCIMTEIbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHMSL.
Pacuer moTeHnmana B TOYKE 3KBUBAJIEHTHOCTU JJII OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEak-
1107078
13 Munukatopsl, mpuMeHsEMbIe B OKUCIUTEIHHO-BOCCTAHOBUTEIHPHOM TUTpOBaHNH. Knaccu-
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¢dukamys, TpeOOBaHUS K HHIUKATOpaM, IpuMepsl. MIHTepBas mepexo1a OKpacku peIoKc-
HMHJMKATOpOB, pT.

14 Ilepmanranaromerpus. CymHocTh MeToAa. [IpuroroBienue, XxpaHeHUE U CTaHAAPTU3ALUS
pabouero pactBopa. [IpakTuueckoe UCIOJIL30BAHUE.

15 Tuxpomaromerpus. Y paBHEHHUE, JeXKallee B OCHOBE MeToa. [Ipurorosienue pabodero
pacTtBopa, uHAUKaTopbl. [IpumeHenune Mmeroaa.

16. KowmmiexkcoobpaszoBanue. [loHsaTHE 0 KOMIIEKCOOOpa30BaTene, JINTraHae, IPUPOIE CBSI3H B
KOMILIEKce. XeaT, BHYTPUKOMILJIEKCHOE COEIMHEHUE, IEHTaTHOCTD JINTaH/1a, KOOPIUHAI[MOH-

Hoe unciio. GakTopsel, BIUSIONME HA YCTOWYUBOCTh KOMILIEKCHOTO coenuHenus. Koncranrta
YCTOMYMBOCTH KOMIUIEKCHBIX COSAMHEHUI: TEPMOJUHAMUYECKASI, peaibHasl U yCIOBHAsL.

17. Kommnexkcomerpuueckoe tutpoBanue. IJTA. OcoGeHHOCTH B3aUMOJIEHCTBUSL METAIUIOB C
O/ITA. KpuBasg KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. DaKTOphl, BIUSIOUINE HA BEIUUUHY
CKauyKa Ha KPUBOM KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHHS.

18 Muaukatopsl B METOJIe KOMIUIEKCOHOMETPUIECKOTO TUTPOBAaHUS. MeTalIOXpOMHBIC WH/IN-
Katopel. MexaHu3M HX JEWUCTBUS, TpeOoBaHUS K HHIUKaTopaM. [IpuBeaute mnpumepsl Me-
TaJUIOXPOMHBIX UHIUKATOPOB.

19, TIpumeHeHHE KOMIDICKCOHOMETPUYECKOTO TUTPOBAHUS IS ONIPEICIICHIS] KATHOHOB M aHHO-
HOB. KoMIIJIEKCOHOMETpUYECKOE ONpeieieHre Kanblius U Maraus. OnpeaesieHue )KECTKOCTH.

2. Knaccudukarmus (HU3NKO-XUMUYECKHX METOJOB. JlMama30H ONpenesieMbIX COICpKaHHH.
[Ipenen obnapyxenus. M30uparenbHOCTh, YyBCTBUTEIBHOCTh aHAIM3a METOol M1 METOIMKa aHa-
nu3a. AHanmTruecknii curHai. CrnocoOsl mepexo/ia OT aHAIMTUYECKOTO CHTHajla K KOHIEHTpa-
LUU: TPAAYUPOBOYHBIN rpaduK, CTAaHIAPTHOM 100aBKH, OJJHOTO ATaJIOHA.

2l DnexTpoMarHWUTHOE M3JIydeHue. B3anMoielicTBHEe BEIIecTBa ¢ AIEKTPOMArHUTHBIM H3JTy4e-
HUEeM B BUAUMOU U Y@ oOmactsax criektpa. OCHOBHOM 3aKOH IOTJIOMICHUS 3JIEKTPOMAarHUTHOTO
u3nydeHus. Mossipublii koaguieHT ceronoryomenus. Onruyeckas MIOTHOCTh, MPOITycKa-
Hue. CrekTp MoroneHus: 1 OCHOBHbIE ()OPMBI €T0 MPEACTAaBICHUSL.

2. Metoa MOJEKYJIApHON CieKTpockonuu B BUuauMoit 1 Y@ obnactsax cnekrpa. Cxema OOKa.
OcHoBHbIE y31bI TpuOOpa. OCHOBHBIC OTJIMYUS CIIEKTPO(POTOMETPOB OT (POTOAIEKTPOKOJIOPHU-
MeTpoB. KadecTBeHHBIN M KOJTMYECTBEHHBIM aHanu3. CrocoObl Mepexoaa OT aHATUTHYECKOTO
CUTHaJIa K KOHIICHTPAlMH B METOJE MOJIEKYJIIPHOM CHEKTPOCKONUU B BUAUMON U YD obiacTax
CIEKTpa.

23, AtomHo-abcopOuuoHHas crekrpockonus. Pe3onancHoe wu3imydeHue. (Cxema aTOMHO-
abcopOLMOHHOTO crieKTpoMeTpa. MICTOUHUKHM pe30HAaHCHOTO M3ITydeHUs (JlaMIla ¢ MOJIBIM KaTo-
JIOM U 0e33JIeKTpOIHAs JIaMIla). ATOMU3ATOPbI, OCHOBHBIE TPEUMYILECTBA IEKTPOTEPMHUUECKOMN
aTOMHU3ALIMM 10 CpaBHEHMIO ¢ MuIaMmeHHOU. KonnyecTtBeHHbIl aHanu3 B Metoje AAC. [Ipumene-
HUE METOJA.

24 AtomHO-’MHCCHOHHasi crnekTpockonus. llomydyenune crnekTpoB ucnyckanus. McTouHMKH
BO30OyxkaeHust B Mmetone ADC, ux HazHaueHue. [Iporieccel, mporekaromue B HICTOUHUKE BO30YK-
neunsa. KauecTBeHHBIN M KOJIMYECTBEHHBIA aHaiu3 B MeTone ADC.

2. Pentreno-duyopecuentnbiit ananusz (POA). Cymnocts meroga. [lomydyeHne peHTreHOBCKO-
ro uznnydeHus: npoObl. KauecTBeHHBINM U KOTUYECTBEHHBINH aHanu3 B mertoae PDA. Xapakrepu-
ctuka meroga POA, npumeHeHue.

2. DnexTpoxuMmHuueckue MeTonbl aHanmuza [loTeHmuomerpus. VM3MepeHune moTeHnuanza. Diek-
TPOJIbI CPaBHEHHSI U U3MEPUTEIbHBIC dNEKTPO bl [IpuHIUI paboThl cepeOpstHOTO U XJopcepeo-
PSAHOTrO 3J1eKTpo10B. MOHCENEeKTUBHBIE ANIEKTPOAbl. CTEKISHHBIN AJIEKTPO/I.

Z/. KonuuecTBeHHBI aHAINU3 B METOJE MpsAMOIl moTeHnuoMeTpun. YpaBHenue Hepacra. Cro-
coObl TIepexo/ia OT aHATUTUYECKOTO CUTHalla K KOHIeHTparuu. [loTeHIoMeTpruieckoe TUTPO-
Banue. KpuBasi moTeHIMOMETPUYECKOro TUTpoBaHUs? OmnpeneneHrue TOUKH 3KBUBAJICHTHOCTH.
[IpuMeHeHnne MeToja MOTEHIIMOMETPHU.

28. Xpomarorpadus. CymHocTh MeTtona. Kmaccudmukaius xpoMatorpapuueckux MeTOIO0B.
Cxema xpomarorpada.

2. Xpomatorpamma. [TapameTrpsl, HCTIONB3yeMble ISl HASHTU(UKALIUN BEIECTB U TSl KOJIU-
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YEeCTBEHHBIX M3MepeHuid B Xxpomatorpaduu. OOpaboTka pe3ylnbTaTOB XpOMAaTOTPapuuECKOro
aHaIM3a.

0. Ta3oBas u xuakocTHas xpomarorpadus. [IpenmymiecTBa KUAKOCTHON Xxpomartorpaduu me-
pen razoBoil. MonoOMenHas xpomarorpadusi. [[pumeneHne MeTo10B.

3L TonxkocnoitHas xpomarorpadus. Texuuka nposenenus. [IpuHun naeHTU(UKAIIN BEIIECTB
B Metozie TCX. Urto takoe koapduumeHt Rf? Ot kakux GpaxTopoB OH 3aBUCHUT?

32 Ot60p mpob. [IpobdomoaroroBka. OCHOBHBIC TAIbl MOATOTOBKU MPOO K UCIBITAHUSM: BBI-
CYyIIMBaHUE, pa3jiokenue npoO. CruiaBieHue u pactBopeHue. Pactopurenm.

3B Ananmus musepana. OCHOBHBIE CTaMM XMMHUYECKOTO aHanMW3a MuHepana. Beibop merona
aHanu3a. IIpsiMble 1 HenpsiMble METOJBI aHan3a. KauecTBEHHBI M KOJWYECTBEHHBIM aHAJIN3.
O0paboTka pe3yJbTaTOB aHAJIN3A: HCKIIOUECHUE TIPOMAXOB U pacueT JOBEPUTEIHLHOTO MHTEPBA-
Ja.

Kputepuu onenkn:

OneHka 3HaHMM MO AUCUMIUIMHE Ha 3K3aMeHe mpennosaraer aud¢depeHInpoBaHHBIN
MOAXOJT K CTYJEHTY, YYET €ro MHAMBHIyalIbHBIX CIIOCOOHOCTEH, CTENEeHb YCBOEHUS U CHCTEMa-
TU3allMM 3HaHUN y4eOHOro Kypca, yMEHUs JeaTh JI0Ka3aTelbHbIe BBIBOJIBI U 00001IeH s, Pop-
MHPOBAaHMSI KOMIIETEHTHOCTEH.

OneHuBaeTcsi He TOJIBKO INTyOMHA MOHMMAaHHUS OCHOBHBIX Pa3esioB y4eOHOM AMCHUILIN-
HbI, HO U MOCEIIaeMOCTb JIEKIIMH U JJaOOpaTOPHBIX 3aHATUH, aKTUBHOCTH MPU YCTHBIX ONpPOCax U
COJIEP’KaTEIbHOCTh YCTHBIX OTBETOB.

[IIkayia oneHnBaHUA Kpurepun onenkn
OcBOEHBI TEOPETHUECKUE OCHOBBI TUCHUIUIMH, HEOOXOIUMbIE AJIs
«OTAM4HO» (opMHUpOBaHUS KOMIETEHIMHA. YMEET BBINOJHATh HEOOXOAUMBIE
pacueTsl
JleMOHCTpHpYIOTCS CPOPMHUPOBAHHBIE, HO COJEpXKallue OTAENIb-
«Xopomo» HbI€ MIPOOEsBl 3HAHUSA TEOPETHUYECKHX OCHOB M 3aKOHOB. YMEHHE

BBIIIOJIHATH PaCyY€Thl C HE3HAYNUTCIbHBIMU OIIOKaMU.

@parMeHTapHOE€ 3HAHME OCHOBHBIX paszzaeioB xumuu. Hemocta-
TOYHbIC HABBIKM B BBIMIOJHEHUU XMMHUYECKUX PACUETHBIX 3ajau:
«Y IOBJICTBOPHUTEIBLHO» | CTYIACHT MMEET HEKOTOpbIE MPEACTaBICHHS O croco0ax BhIpaxke-
HUSl KOHIEHTPALMU PAcTBOPOB, 3HAET OTHAEIbHBbIC (HOPMYIBI AJs
pacdeToB, HO IPUMEHUTH UX IS PEIIeHUs 3a]]a4 HE MOXKET.

OTtcyrcTBHE 3HAHUN TEOPETHUUYECKHX OCHOB JUCIMILIMHBIL, HEOOXO-
«HeynoBneTBOpUTENBHO» | AUMBIX Ui (OPMHUpPOBaHUS KoMIeTeHIui. OTCYyTCTBHE YMEHUUH
BBINOJIHATH PAacyeThl

OneHouHble CpeACTBa JUIl MHBAJIKMIOB U JIMIl C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl BEIOMPAIOTCS C yUETOM MX MHIUBUAYATIbHBIX ICUXOPHU3UUIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIMJIAM U JIMI[AM C OIPAaHMYEHHBIMH BO3MOXHOCTSIMH 3]I0pO-
Bbs [IPEOCTABIISAETCS JIOTIOJIHUTEIBHOE BpeMs AJIs MOATOTOBKU OTBETA Ha SK3aMEHE;

— IIPU IPOBEAECHUM MPOLETypbl OLEHUBAHUS PE3yabTaTOB 00Y4YEHHUs] HHBAIUJIOB U JIUII C
OTPaHMYEHHBIMH BO3MOXHOCTSIMH 3J0POBbsI IIPELYCMATPUBAETCS UCIIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMU OCOOEHHOCTIMH;

— IIpU HEOOXOAMMOCTH JUIsl 00YUAIOIIHUXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBSI
U MHBAJIUJIOB TpOLEypa OLEHUBAHUS PE3yJIbTaTOB OOYYEHUS IO JAUCLUIIIMHE MOXET HMpPOBO-
JUTHCSI B HECKOJIBKO ITAIIOB.

[Ipouenypa olneHMBaHMUS PE3YyJIbTATOB OOYYEHUS MHBAIUAOB U JIUI C OTPaHUYECHHBIMU
BO3MOJKHOCTSIMH 3JI0POBbsI MO JAMCUUILINHE (MOIYJIO) MpelycMaTpuBaeT MpeaoCTaBlICHUEe HH-
¢dopmaru B popmax, aganTHPOBAHHBIX K OTPAHUYEHUSIM MX 3/I0POBbsI M BOCHPUATHS HHPOpMAa-
LUH:

Jlist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:
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— B MeyaTHOH hopMe yBeIMYEHHBIM MIPH(PTOM,

— B (hopMe NIEKTPOHHOTO JOKYMEHTA.

JLis AL ¢ HapylIeHUsIMHU CllyXa:

— B IIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:
— B TIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHbI IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00Y-
YarOIIMUXCS.

5. IlepeyeHb OCHOBHOI M 1I0NIOJTHUTEJILHOM YueOHOI JTUTEepaTypbl, HE0OX0AUMOIT
JJIS1 OCBOEHMS U CHUIIIMHBI (MOZYJIs).
5.1 OcHoBHas JIUTepaTypa:

1. T'nunka H.JIL., O6mias xumus [DIeKTpoHHBIN pecype] : B 2-X T. : YIeOHHK TSI
akagemudeckoro OakamaBpuara . T. 1 / H. JI. I'nunka ; mox pen. B. A. ITonkosa, A. B.
babkoga. - 20-e u3n., mepepad. u gor. - Mocksa : FOpaiit, 2018. - 353 c. - Pexxum gomycka:_
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

2. T'muaka H. JI.,00m1ast xumust [ DIeKTpoHHBIN pecypc] : B 2-X T. : YICOHHUK IS
akagemudeckoro OakamaBpuata . T. 2 / H. JI. I'munka ; mox pen. B. A. [TonkoBa, A. B.
babkoga. - 20-e u3n., mepepad. u gor. - Mocksa : FOpaiit, 2018. - 379 c. - Pexxum gomycka:_
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

3. bapbanar, FO.A. OCHOBBI aHAIUTHYECKOW XHUMHUU: TIPAKTHYECKOE PYKOBOJICTBO
[DnexTponnsIit pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmam, O.B. Monorapoga,
E.A. Ocwunoga ; nox pex. 3onotosa FO.A., lllexoBuosoii T.H., Ockonka K.B.. — DnektpoH.
naH. — Mocksa : M3garensctBo "JlabopaTopus 3Hanuit", 2017. — 465 c. — Pexum
noctyma: https://e.lanbook.com/book/97410

5.2 JlonoTHUTeIbHASI JIUTepaTypa:

1. Tlpecc, U.A. OcHoBBI 0011ICH XUMUHM [ DIIEKTPOHHBIN pecypce] : yueOHOe ocodue / M.A.

[Ipecc. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035

2. OCHOBBI aHATUTHYECKOM XUMUU: YUeOHHK 1151 cTyneHToB By3oB B 2 T. T. 1/ [T. A.
bonemosa u 1p.]; mox. pen. FO. A. 3onotoBa. - 6-u3n., nepepad. u gon. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI aHAJIUTUYECKON XMMMHU: Y4eOHUK AJ1s1 cTyieHTOB By30B B 2 T. T. 2/ [H. B. AnoB
u ap.]; mox pexn. FO. A. 3onorosa. - 6-e 3., nepepad. u jom. - MockBa: Akajgemus,
2014. - 410c.

4. OOBeKThI OKpYKaIOIIEH Cpebl U UX aHATUTUYECKUN KOHTPOJIb: yueOHOe ocoOue st
CTyIeHTOB By30B B 2KH. KH.1 O0beKkThI okpyKatomieit cpeasl. MeTtoasl otO0opa u
MOATOTOBKH MP0o0. MeToab! pa3enenus u KoHIeHTpupoBanus / moa pen. T.H.
HlexoBroBoiil. — Mock. I'oc. yu-T um. M.B. JlomonocoBa; Kybanckuit roc.yH-T. —
Kpacnomap: Apt-Oduc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOIIEH cpebl M MX aHAIUTUYECKHI KOHTPOIIb: yueOHoe nocobue as
CTYIEHTOB BYy30B B 2KkH. KH.2 MeTo/1p1 aHanM3a 00beKTOB OKPYKAIOIIEH cpeibl / o]
pen. T.H. IllexoBuosoit. — Mock. 'oc. yH-T um. M.B. JlomoHocoBa; KybaHckuii roc. yH-
T. —Kpacnonap: Apt- Oduc, 2007. — 380 c.

J171s1 OCBOEHMSI IUCUMIUIMHBI HTHBAJTUAAMU U JIMLIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pPOBbSI UMEIOTCSI U3JIaHUS B JIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOTUOTEYHBIX CHCTEMAaX
«Jlanb» n «¥Opaiit»
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/97410
https://e.lanbook.com/book/4035

5.3. llepuoguyeckne U3IaAHUA:

«[eonorus HepTH U Tazay, «l'eoxumus», «I'eoskonorus», «KypHan mpukIagHON XuU-
MHUN», «3aBojcKas jaboparopusd. JluarHocTuka MarepuanoBy», «Poccuiickuii XUMUYECKUH Kyp-
Ha», «XUMHS U KU3HL- X XI BEK».

6. Ilepeyenb pecypcoB HMH(OPMANHOHHO-TeJIEKOMMYHHKaMOHHO# ceTn «UHTep-
HET», B TOM 4HCJIe COBPpeMeHHbIe NMpPodeccHoHAIbHbIE §6a3bl JaHHBIX U MH(OPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI HEOOXOTUMBIX /IJISl 0CBOEHHUSI THCIHILIUHBI (MOTYJIsA).
1. Tlopran oTkpeITEIX NaHHBIX Poccuiickoit denepanuu https://data.gov.ru
2. baza nannbix Hayunoii anexrponnsiii 6ubimorexu eLIBRARY.RU https://elibrary.ru/
3. bBa3pl JaHHBIX W aHATUTHYECKUE MyONUKAMK «YHUBEPCUTETCKAass WHPOPMAIMOHHAS
cuctema POCCHS» https://uisrussia.msu.ru/
XUMHYECKUI KaTaJor: XuMu4eckue pecypebl Pynera http://www.ximicat.com/
[Topran (hyHIaMEHTaJIbHOTO XUMHUYECKOro o0pa3oBanus Poccuu
http://www.chemnet.ru
6. XuUMUK: caliT 0 XUMHHM 11 XUMHUKOB http://www.xumuk.ru/
7.  Xwumundeckwuii cepsep http://www.Himhelp.ru

o~

7. Meroanueckue YKa3aHUsA IS OOYYAKOIIHUXCS 1O OCBOEHHUIO JAUCHUNJIMHBI
(Monay.Jsi).

Teopernueckne 3HaHUSA 0O OCHOBHBIM pasjienaM Kypca “XuMHS~ CTYIEHTHI
MPUOOPETAIOT HA JEKIMIX U JaOOPATOPHBIX 3aHATHSX, 3aKPETUISIOT U PACIIUPSIOT BO BPEMS
CaMOCTOSITENIbHOM pabOTHI.

J1J1 BHIIOJTHEHUS] CAMOCTOSITETIbHOM paboThl CTYJEHTHl HCIOIb3YIOTCS:

e Meroauyeckue yka3aHusl 10 OpraHU3alUl CaMOCTOSTEIbLHONU pabOThl CTYACHTOB,
YTBEP)KJICHHBIC Kadeapoit aHATUTHIECKON XUMHH, TpoTokoa Ne 9 ot 7.06.2017 r

e Meromuyeckie pPEeKOMEHAAIIMN K OpraHW3allMd ayAWTOPHOH W BHEAYAUTOPHOU (CaMOCTOSTEIHLHOM)

paboTHI CTYACHTOB: MeToandeckue yka3anus / coct. T.I1. Cropoxkenko, [1.b. I[TounHok, A.B. Becraos,
H.B. Jlo3a - Kpacaomap: Kybanckuii roc.ya-T, 2018, 89c.

e Kysnuenosa C.JI., Cropoxxenko T.I1../ JlTabopaTopHbIif MPaKTHUKyM 1O KypCy XUMHS
(mns crynentoB HanpaiieHust moaroToBku-05.03.01-I"eonorus), yreepkaeHubIe
kadeapoii obmieit, Heopranuueckor xumun 1 UBTBX, mpoTtokon Ne 7 or 22.06.2017 r,

B KOTOpPBIX MPEJICTABICHbl METOJUYECKUE PEKOMEHJAlMU 10 pEeIIeHUI0 3ajad,
Pa3HOYpPOBHEBBIE BOMPOCHI U YIIPAKHEHUS, IPOOJIEMHBIE 3a/laHus, 1TabopaTopHbIe PabOTHI.

VYcenenHoe 0CBOGHHE TMCUUILIMHBI MPEIIO0JIaraeT aKTUBHOE, TBOPUECKOE ydacTue CTy-
JICHTa MyTeM IIJITaHOMEPHOM, TOBCETHEBHOM pabOTHI.
Camocmosamenvnaa  padoma  TPOBOAUTCA C  LEIbI0  3aKpCIUICHUS U
CHUCTEMAaTH3aIUU TCOPETUUCCKUX 3HAHUM, (POPMUPOBAHUS TPAKTUUECKUX HABBIKOB.
CamocrosTenbHas paboTa BKIFOYACT:
e MpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO MaTepuaa, MaTepuana
y4eOHOIl M Hay4HO TUTepaTypsl;
® [OJrOTOBKA K JIAOOPATOPHBIM 3aHITHSIM;
e  BBINOJIHEHNE UHAUBUIyabHBIX 33JaHUI (TOATOTOBKA K PEIICHHUIO 33/1a4 U
TECTOB.)
® [I0JrOTOBKA K TEKYIIEMY KOHTPOJIIO.
Paboma c koncnekmom nekyuii
Jlexyuu — popma yueGHOTO 3aHATHS, 1I€TTh KOTOPOTO COCTOUT B PACCMOTPEHUH
TEOPETUYECKUX BOTIPOCOB M3JIaraeMoi AUCIUIUIMHBI B JIOTHUECKH BhIAEP)KaHHOH dopme. B
coctaB YMM NeKIIMOHHOTO Kypca BKIIIOUYAIOTCS: YI€OHUKH KOHCIEKTHI JIEKIIUI B TIEUaTHOM MU
AJIEKTPOHHOM BHUAAX; TECTHI U 3aJaHUs MO OTAEJIbHBIM TeMaM JieKuuid. Ha nexkuusix natorcs
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CUCTCMATHU3UPOBAHHBIC OCHOBBI 3HaHI/II71, n3j1araroTcCs rjiaBHbIC Hp06JIeMBI COOTBCTCTBYIOLINX
pPasacsioB XUMUH, pa3BUBACTCS TBOPUYCCKOC MBIIIJICHHUEC CTYACHTOB U OIIPCACIIACTCA IIporpaMmma

MPAKTUYECKUX U BHEAYIUTOPHON CaMOCTOSITEIbHOM pabOoThI.

ITpocMOTpeTh KOHCIIEKT HEOOXOMMO Cpa3y MOCIe 3aHATUH, OTMETUTh MaTepuall KOH-
CIIEKTA JIEKLIMI, KOTOPBIM BBI3BIBAECT 3aTPyAHEHUS U1 MIOHUMaHuUA. [[onbITaThCs HANTH OTBETHI
Ha 3aTPYAHUTEIbHBIE BOIIPOCHI, UCIIOJIB3YsI pEKOMEHAYEMYIO JIUTepaTypy. Eciiu camocrosiTens-
HO HE y/1aeTcsi pa3o0parbesi B Marepuaie, chopMyIHpOBaTh BOIIPOCHI M 0OPATHTHCS 32
MTOMOIIIBIO K MIPETOIaBaTeI0 Ha KOHCYJIbTAIlMH WK ONVDKaNIIeH JeKIHH.

PerynsipHo oTBOAUTH BpeMs JJIs NOBTOPEHMSI IPOUJEHHOTO MaTepuaa, poBepsis CBOU
3HaHUS, YMEHUS M HABBIKU M0 KOHTPOJIBHBIM BOIIPOCAM.

Iloozomoexa Kk 1abopamopHvim padomam.

Jlabopamopuvie 3anamusi — COCTaBHasg 4acThb y4eOHOIO Ipoliecca, IpymmnoBas ¢gopma
yueOHBIX 3aHATUH, HAIIPABJIEHHAs HA Pa3BUTUE CaMOCTOSITEIbHOCTH YUYalllUXcs U MPUOOpeTeHne
YMEHUM M HaBBIKOB OSKCIIEPUMEHTAIbHOM paboThl, MO3BOJISIIOIIMX CTYAEHTaM pa3BUTh
podecCHOHAIbHYI0 KOMIIETEHTHOCTh, IPUMEHUTh Ha MPAKTUKE IOJIyY€HHBIE TEOPETUYECKUE
3HAHMUSL.

BrinonHenue nabopaTopHbIX pabOT CTyIEHTaMH JIOJDKHO YIOBJIETBOPATH CIIEAYIOLUIUM
TpeOOBaHUSAM:

. CTYIEHTHI JOJLKHBI IOHUMATh CYTh OTbITa (SKCIIEPUMEHTA) U 3HATh MOCJIEI0BATEILHOCTD
BBITIOJTHEHUS OT/ICTLHBIX OTIEPAINI TI0 HHCTPYKIINH;

* coOmoaaTe J03UPOBKY PEaKTUBOB U MpaBuiia pabOThl ¢ HUMU;

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh C HUMH,

*  HEYKOCHHMTEIBHO BBINOJHATH IMpaBWia TEXHUKM OE30IaCHOCTH TMpU OOpalleHuu ¢
o0opynoBaHUEM, MPHOOPAMHU U PEAKTUBAMH;

® TpaMOTHO OOPMIISITH OTUET O MPOBEIEHHOM IKCIIEPUMEHTAIbHOU paboTe

B xome caMOmMOATOTOBKM K J1a0OpPATOPHBIM 3aHSATHSAM CTYICHT JOJDKCH W3y4YHTh
COOTBETCTBYIOIIHMH pa3zes yueOHHWKa, KOHCIIEKT JICKIIUHA U OMHCAaHUE JTaOOpaTOpHON pabOThI B
y4eOHO-METOMIECKOM TIOCOOMH /IS TaOOPATOPHBIX Pa0OT MO XUMHH.

JIrobas nmabGoparopHas paboTa BKIIOYACT TIIYOOKYIHO CaMOCTOSITEIBHYIO MPOpaboTKy
TEOPETHUYECKOTO MaTepualia, H3y4eHUEe METOMK IPOBEICHHS W IJIAHUPOBAHUE SKCICPUMEHTA,
OCBOCHHE W3MEPUTEILHBIX CPEICTB, OOpa0OTKy W HWHTEPIPETALNUIO0 JKCIIEPHMEHTAIBHBIX
JTAHHBIX.

Ilepen mocenmienneM JaboOpaTopr  HEOOXOMMMO HM3YYHTh TEOPUIO  BOIPOCa,
MPEIoIaraeMoro K HMCCICIOBAaHHUIO, O3HAKOMHUTBCS C PYKOBOJCTBOM IO COOTBETCTBYIOIICH
paboTe 1 MOATOTOBUTH MIPOTOKOJI MIPOBEACHUS paOOThI, B KOTOPBINA 3aHOCUTCSL:

e Ha3BaHue palbOTHI;
®  3arOTOBKH TaOJUIL TS 3aMIOJTHEHHS YKCIICPUMEHTAIBHBIMU JAHHBIMU HAOJIIOICHHIA;

® ypaBHEHHUs XUMUYECKUX PEAKIMH MTpeBpalleHu, KOTOpble OyIyT OCYIECTBIEHBI IPH
BBITIOJTHEHUH 3KCIIEPUMEHTA;
® pacyeTHble (OPMYIIbI.
OdopmiieHne 0TUETOB JIOJKHO MPOBOUTHCS NOCIE OKOHYaHUS PabOThI B 1aOOPATOPUHL.
Otuer mo naGopaTopHOil paboTe COAEPKUT TEOPETUUECKYIO M 3KCIEPUMEHTAIBHYIO
yacTb. B TeopeTHueckoil 4acTu M31araroTcsi TEOPETUYECKUE OCHOBBI M3Yy4aeMbIX XMMHMUYECKUX
mpoueccoB. B dKCIIEpUMEHTANBbHOM YacTH INPUBOAUTCS LE€lb, HA3BaHUE U METOJUKA
BBITIOJTHEHUS] XUMUYECKOTO oMbITa. [Ipr He00X0AMMOCTH MPUBOAATCS PACUEThl U COCTABIISIIOTCS
ypaBHEHUS XUMUYECKUX peakiuii. B koHIle kax10ro onbiTa GOpMyIHUpyeTcs: BEIBOI.

JU1st HOArOTOBKH K 3aIllUTE OTYETA M0 JTJAOOpaTOPHO# paboTe cieayeT MpoaHaIu3upoBaTh
AKCIEPUMEHTAJIbHBIE PE3YIIBTATHI, COIIOCTABUTH UX C U3BECTHBIMHU TEOPETUUECKUMU TOJIOKEHUIMHU
WIN CIIPAaBOYHBIMU JIAHHBIMHU, 0000LIUTH Pe3yabTaThl UCCIIEIOBAaHUN B BHJIE€ BBIBOJIOB 110 paboTe.

[Tpu 3amure naboparopHOU pabOTHI (cllaue OTYETa O €€ BHIIIOJHEHNH) CTYACHT — JIOJIKEeH
yMeTh OOBSICHATH 1IEJIH, 33JJa4H, XOJ] IPOBECHUS PA0OTHI, €€ pe3yIbTaThl, C/IeTaHHbIe BBIBOIbI, &
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TaK)Xe OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH HCIIOJIb3YeMOT0 00opynoBanus. B nmpomecce

MIPOBEICHUS OIBITOB CTYJCHTHI PACIIUPSIIOT CBOM MPEICTABICHUS O BEIIECTBAX, UX CBONCTBAX,
COBEPILEHCTBYIOT MPAKTHYECKHE YMEHUS

Iloozomoexka Kk KOHMPOALHBIM pabomam

KontponeHast paboTta BbIMoNHSAETCS B (popMe MUCHBMEHHOTO OTBETa Ha BOIPOC 3a/laHHS
wi pemienus 3amaud. CopepikaHue TOATOTOBJICHHOTO CTYIEHTOM OTBETa Ha TOCTABICHHBIN
BONPOC JIOJDKHO TIOKa3aTh 3HAaHUE AaBTOPOM Teopuu Bompoca. I[lpaktuueckue 3amaHus,
BBIHOCHUMBIE Ha KOHTPOJBHYIO pabOTy, COCTaBI€Hbl Ha OCHOBE YIPaXHEHUH U 3ajad,
BBITIOJTHSABIIMXCSI B TEUCHHE CeMecTpa. PexoMeHayeTcs BEpHYTbCS K ITHM YIPOKHEHUSIM H
YTOYHUTh HX BBINOJIHEHUWE IpPU MOJArOTOBKE K KOHTpOJbHOHN pabore. Cienyer oOpaTUTh
BHUMaHHE Ha TO, YTO BBINIOJHAEMOE 3aJaHUE JIOJDKHO OBITh MOJKPEIICHO OOBSICHEHHEM TOTO
WIA WHOTO TpezyiaraemMoro pemeHus. [Ipu Haawmuumu BOMpPOCOB, Tepen KOHTPOJIbHON paboToit
HE00X0IMMO MTPOKOHCYIBTUPOBATHCS C TIPETIOIaBATEIIEM.

Iloozomogka Kk npomescymounoin ammecmayuu

K mpomexxyTodHO# aTTecTaniu CTYACHT JIOIYCKaeTCs MPH YCIOBUU BBITOJHEHHS y4e0-
HOTO IITaHa!
® TIOCEIIECHHE JIEKIHH;

e BBINOJIHEHUE U 0(hOpMIIEHHUE JIAOOPATOPHBIX padoT;
®  BBHITNIOJTHEHUE HWHMBHIyATBHBIX 33IaHUH TSI CAMOCTOSITETBHON PabOTHI;
e OTY€T U 3auIUTa Ja00PATOPHBIX 3aHITHM.

Bompocekl  ansi  MOATOTOBKM K  MPOMEXKYTOYHOW — aTTeCTAllMM  COCTABISIFOTCS B
COOTBETCTBUHU C COACPKaHWUEM JUCIUILTUHBI «XUMUS», UMEIOTCS B pabodell mporpamme H
BBIJIAIOTCS CTY/IEHTaM HE TO3JIHEee, YeM 3a MECSI] JI0 OKOHYaHUs cemecTtpa. [IpomexyrouHas
arrecTanus craércs mo OwseraM, YTBEP)KICHHBIM M IOJANMCAHHBIM 3aBeAyHOIUM Kadenapoil.
IIpu moAroToBKe K MPOMEKYTOUHOM aTTecTalluu 00s13aTEIbHO HE TOJIBKO MOBTOPSTH JIEKIIUH, HO
U H3ydaThb MaTepual MO Y4eOHMKaM B COOTBETCTBUM C YKa3aHUSAMH, CAEIaHHBIMU
npernojaBatesieM Ha Jekuusax. IloMmumo Toro, cienyeT BHUMATEIbHO M3YYUTh U O(OPMIICHHBIE
nabopaTopHbIe PabOTHI.

8. Ilepeuyenb nHGOPMATMOHHBIX TEXHOJIOT M, HCIOJIb3yeMbIX P OCYIIECTBIEHUH
00pa30BaTeJbLHOI0 NMPOLECCca MO IUCHUILINHE (MOYJII0).
8.1 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0O ODecreYeHUus
B nmpomecce OCBOCHHS JUCIIMIUIMHBI  HUCTIOJIB3YeTCs
ClIeyroIee mporpaMMHoOe oOecIieueHue:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeuyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
1. Dnexrponnas oubnuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru
2. DnexTpoHHas OubiuoTeuHas cuctema «YHuBepcuteTckas oudnoreka ONLINE»
(http://www.biblioclub.ru);
3. DuektpoHHas 6ubnnoTeuHas cucreMa usnarenbeTBa «Jlanwy (http://e.lanbook.com/
4. DnexrponHas oubarorteuHas cucrtema «tOpaiit» (http://www.biblio-online.ru/

5. Dnekrponnas oubanoteunas cuctema «ZNANIUM.COM» (wWww.znanium.com)

9. MaTepuajibHO-TeXHHYeCKas 0a3a, He00XoAUMAas VISl OCYLIeCTBJIEHHs 00pa3oBa-
TeJbHOI0 NPOLEecca M0 TUCHHUIINHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘IGCKOC oOecrieueHue JAUCITUITITIMHBI

Ne Bup pabot
(MOmy”Nsl) M OCHAILIEHHOCTh

1 cemectp

1. | Jlexnuonusle YdaeOHas ayUTOpHs Ul IPOBEACHUS 3aHATUH JIGKIIMOHHOTO THIIA,
3aHATHUSA OCHAIIIEHHas! KOMIUIEKTOM y4yeOHOI MeOemnbIo, MyIbTUMEIUHHON
TEXHUKOM ¢ BBIX0JI0M B IHTEpHET, BUJICONTPOEKTOPOM, IKPAHOM,
HOYTOYKOM, MEJIOBOH JIOCKOH.
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JlabopaTopHbIe 3aHATHS

YueOHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnomap yn. CraBpononbckas, 149), ocHaleHHas KOMILUIEKTOM
yaeOHON MeOeNbI0 M KOMILIEKTHBIM J1a00paTOpPHBIM
000pyIOBaHHUEM:

Hlkad BBITSOHKHON ,Kad BBITSHKHOM nepeBsHHBbIA, pH-merp leki,
Bechl Jtaboparopasie ACOMIJW, xomomwnbHuk "MHae3ut", mkady
cymmnbHbd  11IC-80-01 CIIY, 1umTKH 3reKTpudeckue, HaOOpBhl
XUMHUYECKOMN TOCY/IbI U PEAKTHUBOB.

VYyeOnas nabopatopus no xumun — aya. 430, kopmn. C (ynuua
Craspononsckas, 149), ocHalieHHass KOMIUIEKTOM Y4eOHOM
MeOEeIbI0 U KOMIUIEKTHBIM J1a00paTOPHBIM 000PYAOBaHUEM:
[Ikad BeITSDKHON aepeBsHHBIN, pH-merp leki, pH-metp
Okenept-001-1,  Becw mabopatopusie Leki B6001, mxad
cymmnsHbd  1IIC-80-01  CITY, mumTku ANEKTPUUECKHUE,
Ha0OPbI XMMUYECKON TIOCY/IBI I PEAKTHBOB.

I'pynmoBsie IAyTATOPHSI UTSl TIPOBEACHUS TPYIIIOBBIX U WHIMBHTYaTbHBIX
(MHIMBUTyaTbHbIE) KOHCYJIbTAIlNH, OCHAIlleHHasl y4eOHOH MeOembio
KOHCYJIbTAITH
. [Texymmii KOHTPOJIb,|YueOHas mabopatopus mo xumuu — aya. 439, koprm. C (ynuma
[IPOMEXKYTOUHAS CraBpomnonbckas, 149), ocHamieHHas yueOHON MeOembIo
aTTECTaITUs
CaMocTosTenLHas IAymuTopus JIE CaMOCTOSTEILHOM pPabOThI, OCHAIICHHAs: y4eOHOH
pabota MeOeIbI0, KOMIBIOTEPHON TEXHUKOW C BOZMOXKHOCTBIO MOIKIIOYECHHUS
K cetu «VHTepHET», MNporpaMMol HKPAHHOTO YBEJIUYEHUS H
00€CTICUCHHBIN JOCTYIIOM B DJICKTPOHHYIO HH(POPMAIIHOHHO-
00pa3oBaTeNIbHYIO Cpey YHUBEPCUTETA
2 cemecTp
JlekimoHHbIE JlexuMOHHAs ayAUTOpUs, OCHAIICHHAS IPE3EHTAIMOHHONW TEXHU -
3aHATHUS KO (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIO-
UM mporpaMmHubIM ooecnieuerunem (110).
JlaGopaTopHbie VYueOnble naboparopun kKadeapbl aHamutudeckon xumun (415C,
3aHATUA 441C, 252C, 242C), ocHalieHHbIC JJAOOPATOPHOM MOCYIOM, pEaKTH-
BaMU U mpuOOpaMu, MO3BOJSIOIIMMHU MPOBOJUTH HUCCIIEIOBAHUS
XUMHYECKUMU U (PU3UKO-XUMUYECKUMU METOJaMH, MpeJHa3HAYCH-
HBIE JJIsl TPOBEACHHUS JIaDOPATOPHOTO MPAKTUKYMa: KOJIOPUMETP
dboTosnekTpuyeckuii KoHeHTpanuoHHb KPK-2 MII wim crek-
tpodoTomerp LEKI SS1207; pH-merp-uonomep «xcnept-001»;
Bechl Texanueckre BJIKT-500g-M.
CaMocTosiTeabHas UutanbHblidi 3al, 3al NEPUOAUMYECKUX HW3JaHMM, 3an JocTyna K
pabota ANEKTPOHHBIM pecypcam KaTanmoram Oubnuoreku PI'BOY BO

"KyoI'y".

Aynutopus Ui caMOCTOSITENbHOM paboThI CTYIEHTOB, OCHAIIEHHAs
KOMIIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO TMOJKIIOYEHUS K CETU
“NHTepHeT”, ¢ COOTBETCTBYIOIIMM IPOrpaMMHBIM OOecleYeHueEM,
C MPOrpaMMOM 3KPaHHOTO YBEIHUYEHHs U 00ecleueHHbIH TOCTYIOM
B AJIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTENbHYIO CpEly YHH-

BCPCUTCTA
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