MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoit denepauun
®denepanbHOE TOCYAAPCTBEHHOE OI0)KETHOE 00Pa30BaTENBHOE YUPEKACHHUE
BBICILIETO 00pa30BaHuUs
«KyOaHCcKk1il TOCYy1apCTBEHHbBIN YHUBEPCUTET)

DaKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUHI

YTBEPXIAIO

[IpopekTop no y4ueOHo# padoTe,
Ka4ecTBY O6p&3%13%§;§;1‘g*%:{%g}?BBIH

QU

PABOYASI IPOTPAMMA JUCIUATIIVHBI (MOY JIST)
B1.5.08 XUMUSI

Hamnpasnenne noarorosku/crenuanbHocTh: 05.03.01 ['eomorus
Hamnpasnennocts (mpodwiip) / cieruanuzanus: ['eodpusuka
[IporpamMma moATrOTOBKH: aKaJieMUIecKast

dopma 00ydeHHsI: OUHAS

KBamudukanus (cTeneHs) BEITyCKHUKA: OaKataBp

Kpacunomap 2015



Pabouas nporpamma qucuumivasl b1.5.08 XMMUS coctaBiena B cOOTBETCTBUU
¢ denepaibHBIM TOCYAapCTBEHHBIM O00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO 00-
pazoBanus (PI'OC BO) o nanpasnenuto noarotoBku 05.03.01 I'eonmorus

[Iporpammy coctaBui(u):

N5 4
JI.A UynpeIHUHA, TpEIL., K.X.H. ////
7 fionnuch
C.JI.Ky3HenoBa, 10LIEHT, K.X.H. (A / // / -
/ (nonndes/

PaGouas nporpamma qucuuminasl XMIMUS yTBepkieHa Ha 3acenanuu Kageapbl
aHaIUTUYECKOW XUuMHH NpoTokoa Ne 9 24 anpens 2015r.

3aBeayromuii Kadeapoi aHAINTHIECKOM XUMHH W
(pa3pabotuuka) 3.A. Temepnaiies, 1.X.H., pod. 7 }ﬁ@“‘/;
PaGouas nporpamma quctuminasl XMMUS yTBepkieHa Ha 3acenanuu kadeapbl
o0111e#, HEOPraHUYECKON XUMUU U UH(GOPMAIIMOHHO-BBIYHUCIUTEIBHBIX TEXHOJIO-
ruii npotokos Ne 13 08 anpens 2015r.

3aBenyronuii  kadenpoi oOIel, HeopraHudye- 3

CKOM XUMUU U MHPOPMALMOHHO- ' /fﬂ“
BBIUHCITUTENBHBIX TEXHOJIOTUH (pa3paboTunka) : / H6mrcs
H.H.bykos, 1.X.H., npod.

Pabouas mporpamMmma o0cyskaeHa Ha 3aceaHuu Kadeapsl peruoOHAIBHOM U MOP-
ckoii reosioruu potokoi Ne 10 07 mas 2015r.

4

3aenyronuii kadeapor reopuznuecKux MeETo- (cr
JIOB TIOMCKOB M pa3BeJIKU (BBINMyCKaroIIeH) /I.T.H., N~
npodeccop I'ynenko B.. |/ (nghnwc)

YTBepkIeHa Ha 3aceTaHNH Y4eOHO-METOANYECKOM KOMUCCUH (haKyIbTeTa XUMUHU
Y BBICOKHMX TexXHosorui nmpotokon Ne 5 28 anpenst 2015r.

[Ipencenarens YMK ¢axynbrera
T.I1. CTOpOXE€HKO K.X.H., JOIICHT

— 7y
= e — —
s

===
IMOAFNCE

PenenseHtsr:

ITerpoB H.H., renepanbhsbiii aupextop OO0 «MHTEnnekTyaabHble KOMIO3UIIHUOH-
HbIE PEIICHUS», K.X.H.

[Mucsmenckas H. ., 1.x.H., mpodeccop kadenpsl puznueckoit xumuu GI'6OY BO
«KyoI'Y»



1 Heau u 3aga4u M3y4YeHUs1 JUCHUILIMHBI (MOZYJISA).
1.1 leab AUCHUNIHHBI:

[lensitMu  OCBOGHUSI JUCUUIUIMHBI SBISIOTCS (OPMUPOBAHHME Yy CTYIEHTOB: OOIMIETO
NPEACTABICHUS O XUMHHU, €€ POJIM M MEeCTe B €CTeCTBO3HAHMH; MHPOBO33PEHUECKOM,
OOIIETCOPETHUECKON W METOAOJOTHYECKOW 0a3bl Il HM3y4CHHs] OCHOBHBIX U CIICIUATBHBIX
€CTECTBEHHOHAYUHBIX JTUCIUTLINH.

CdhopmupoBaTh 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XMMHH, CBOMCTB H METOJIOB aHAIIN3a
MIPUPOTHBIX 0OBEKTOB JIFOOOH CI0KHOCTH, TOHUMAHUE CYTH XUMHUYECKUX MPEBPAIICHUN, YMEHHUI
MIPUMEHSATh MMOJYyYCHHBIC 3HAHUS MPU PEIICHUH NMPOPECCUOHATBHBIX 3a]1a4.

1.2 3agaumn AMCHUIIMHBIL:
CdopmupoBaTh y CTYJECHTOB:

® 3HaHHME OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
MPOIIECCOB;

® YMEHHE KOJIMYECTBEHHO OTUCATh MPOIIECCHI, COMPOBOKIAIOIINECS U3MEHEHUEM
(hMBUYECKOTO COCTOSIHUS M XUMHUECKOTO COCTaBa B CUCTEMaX Pa3IMYHOM CJI0KHOCTH;

® yYMEHHE MPEJCKa3bIBaTh CBOWCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHHS 1
MIPUHITUIIOB XUMHYECKHUX TTPEBPAICHHIA,

® 3HaHHWE O XUMHYECKHX U (PU3UKO-XUMUUYECKUX (MHCTPYMEHTAIBHBIX) METOaX aHaIN3a
AHATTMTUYECKON XUMHH JIJIS1 aHATN3a TIPUPOTHBIX 00BEKTOB JIFOOOH CI0KHOCTH;

® OBJIAQJICHHUE NMPAKTUYECKIUMHU HABBIKAMH MMPOBEJACHUS XUMHUYECKOTO aHAIM3a TPUPOTHBIX
CHCTEM B TOJIEBBIX AKCIICTUITUAX U HAYYHBIX T€0IKOJIOTHIECKUX Ja00paTOPHsIX;

e TIpeICTaBlICeHHWE O HauOOJIee TIABHBIX TOCTHKEHUSAX U MPoOIIeMax COBPEMEHHOM
XUMUH, €€ TPAKTHUECKUX BO3MOKHOCTSIX.

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

JucrtunnuHa «XUMHsD» OTHOCUTCS K 0a30Boi yacTu bioxka 1 "uctumiuas! (Moaynn)"
ydeOHoro maHa HarmpasiaeHus noarotoBku 05.03.01 —I'eosorus.

JIJ1st yCHenmHoro ycBOSHuUsl JaHHOM TUCIMIUIMHBI CTYICHTaM He00X0AUMO 3HaTh OCHOBBI
(bu3uKH U BhICIIEH MaTeMaTUKU. M3ydeHne AUCIUIUIMHBL « XUMUS» JA€T OCHOBY JUIsl U3YUYECHHUS
MOCJIEIYIOLIUX KYPCOB: «DKonorus», «['eoxumus», «I'eonorus u reoXuMusi TOPrOYNX
UCKOTIAEMBIX», «DKOJIOTHYECKAsI TEOJIOTHs», «DKOJorndecKas reopusnkay, «I uaporeonorus,
WH)KEHEPHAs T€O0JIOTUS U T€OKPUOIIOTHUS.

1.4 TlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 TUCHUILIMHE (MOIYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTeIbHOI NPOrpaMMbl.

W3ydenne nanHOH yueOHOM AMCIUIUIMHEI HAPAaBIEHO Ha (HOPMUPOBAHUE y 00YJAIOMINXCS
O0MIEKYTBTYPHBIX / 00mIenpodeccCHoHaNbHBIX / TpodeccrnoHanbHbIX kKomnereHuil (OK/OIIK/TIK):
OK-7, OIIK-3, OIIK-2:

No HNunexc Conepxxanue B pesynbrate n3yueHus: yaeOHON TUCIUITITUHBI
KOMIIET | KOMIIETEHIINH (MU oOyyaromuecst 10JIKHbI
250005051 e€ JyacTn) 3HaTh yMeTh BJIA/IETh
1| OK-7 CIIOCOOHOCTBIO K | OCHOBHBIE CaMOCTOSITEIbHO CHOCOOHOCTBIO K
CaMOOpTraHu3allKi | MOHATHUS, MIPOBOJMTH BHIOOP | MOCTAHOBKE
u TEPMUHBI U HE0OXO0IUMBIX 1enei u BeIoopy
caMo00pa30BaHUIO | OTMPENETCHUSI B | HCTOUHUKOB nyTeu ux
XUMUU JTUTEPATYPHI, JIOCTHKEHHUS;
pa3oupathcs U METOJaMU




e WNHunexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUINHBI
"| KOMITIET | KOMIIETCHIIUH (MK 00yyaromuecs: J0IHKHbI
SHITUHI e€ JacTn) 3HATh yMeTh BJIA/IETH
CaMOCTOSITEILHO TUTAHUPOBAHUS U
OPUEHTUPOBATHLCS B | POBEICHUS
BOIIPOCAX XUMHH, | H3MEPUTEITHHBIX
BO3HHKAOIIHNX B AKCIIEPUMEHTOB,
JanbHEenen BbIOOpaA U
pabote HCIIO0JIb30BAHUS
METOJIOB
00paboTku
AKCIIEPUMECHTAITh
HBIX JIAHHBIX U
OTICHKHU
pe3yabTaToB
IKCIICPUMEHTA
OIIK-2 | BnaneHuem bazoBbie Kpunrnueckn CeeneHusiMu O
MIPEJICTABJICHUSIMU | 3aKOHBI H OIICHUBATH COBPEMECHHOM
0 COBPEMEHHOMU METOTbI €CTECTBCHHOHAYYH | COCTOSIHHU
HAayYHOU KapTUHE | HAyIHBIX VIO HTH(POPMAITHIO U | €CTECTBO3HAHMS,
MHpa Ha OCHOBE WCCIICIOBAHUH B | YIUTHIBATh €€ IpU | 0a30BBIMH
3HAHWIA OCHOBHBIX | XHUMHH; CBS3b pelIeHnn TEOPETUICCKUMHU
TTOJIOKCHHIA XUMHH C npodeccCHoHATbHBI | €CTeCTBEHHOHAY
¢dbunocodun, pa3IUYHBIMU X 3aj7a4 YHBIMHU
0a30BBIX 3aKOHOB U | IUCHUIUIMHAMHU 3HAHUSIMH IS
METO/IOB €CTECTBO3HAHUS pelieHus
€CTECTBEHHBIX npodeccuoHab
HayK HBIX 3a7a4
OIIK-3 | cnocoOHOCTBIO 3aKOHOMEPHOCT | KOJIMYECTBEHHO HaBbikamu
HCII0JIb30BAaTh B U IPOTEKaHUs OTHCATh MPOLIECCHI, | XUMUYECKOTO
po(ecCHOHANIBHO | XUMUYECKUX COTPOBOXKIAIOIINE | aHATN3a
i IesITenbHOCTH IPOLIECCOB; csl U3MEHEHUEM | IIPUPOIHBIX
0a30BbIC 3HAHUS 0a3ucHbIe buznueckoro 00BEKTOB
MaTeMaTHKU U METO/IbI COCTOSIHUS u | mo0oi
€CTECTBEHHBIX AQHAIUTUYECKON | XUMUYECKOTO CJIOKHOCTH;
HayK XUMHH IS cocTaBa B | paboOTHI C
aHaym3a CUCTEeMax U3MEpUTEIbHON
MIPUPOAHBIX pa3IMYHOMN ocy10i u
00BEKTOB CJIOKHOCTH; 000opynoBaHuEM;
JIF000M noaoupaTh CIIOCOOHOCTBIO
CJIOKHOCTHU ONTUMAJIbHbIC BHEPSThH
yCIOBUS JOCTHXKEHUS
MPOBEICHUS XUMHH TIPU
XUMHUYECKUX pelieHun
peaxiuii; npodeccruoHanb
MPOBOANTH aHAIHM3 | HBIX 3a7a4
MPUPOJTHBIX
00BEKTOB
XUMHYECKUMHU UITU
¢dusuko-
XUMHUYECKUMHU
(MHCTpYMEHTAJIbHBI




e WNHunexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUINHBI
| KOMIIET | KOMIIETCHIIUH (HIIH 00y4aroImuecst JOIKHbI
CHIIUU e€ yactn) 3HATh yMeThb BJajIeTh
MU) METOIaMH1
aHanmm3a

2. CTpyKTYpa U cojiep:KaHue AUCHUIINHBI.

2.1 PacnpenesneHue TPYA0EMKOCTH AMCHMUILIMHBI 10 BHIaM PadoT.
OO6mmast Tpyn0EMKOCTh TUCIMILUIMHBI cocTaBisieT 5 3a4.ei. (180 yacoB), ux pacrpezene-
HUE 0 BUJaM paboT MpecTaBieHo B Tabnuie (0 cmyodenmos ODO).

Bun yaeOHoli paboThI Bcero CemecTtphbl
JacoB (‘IaCBI)
1 2
KonrakTHasi pa6ota, B TOM yHcJIe:
AyIUTOpHBIE 3aHATHUSA (BCEro): 110 54 56
3aHsTHS JIEKIIMOHHOTO TUTIA 64 36 28
JlaGopaTopHbIe 3aHITHS 46 18 28
3aHATHSA CEMHHAPCKOTO THTA (CEMHUHAPHI, MPAKTHYE-
CKHUE 3aHATHSA)
HNuas koHTakTHas padora:
KonTposas camoctosarensHoi padotsl (KCP) 4 2 2
[Tpomexxyrounas arrectanus (KP) 0,5 0,2 | 0,3
CamocrosiTesqibHast padoTa, B TOM YHCJI€:
IIpopabomxka u nosmopenue 1eKyUoHHO20 Mamepuand, 19,8 9,8 10
Mamepuana y4eOHol U HAYYHOU IUmepamypol, N0020MOoBKA K
1a6OPAMOPHBIM 3aAHAMUS
Buvinonnenue unousuoyanvnvix 3a0anuti (Iloocomoska x 4 2 2
peutenuro 3a0a4 U mecmos)
Tloozomoska k mexyuemy 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. e 5 2 3

2.2 CTpyKTypa IMCUMIJIHHBI:

Pacnpenencnue Bua0B yueOHOIM pabOThI U MX TPYAOEMKOCTH IO Pa3/ieiiaM JUCIUTLINHBI.
Paznensl qucuumiuHbl, u3ydaemseie B 1 cemectpe (ouras ¢popma)

KomnuectBo yacoB
Ne HanmenoBanwme pasnernos (Tem) AyiTopHas B;I:;}}If;
Bcero pabora pabora
J | 113 | JIP CP
1 2 3 4 5 7
1 |Benenue. CtpoeHue aToMa U XUMHYECKas CBA3b. 14 4 3
Krnacchl HeOpraHU4ecKUx CoeTMHeHUH
2 06mH6v3aK0H0MepHOCTI/I MPOTEKAHUS XUMUYECKUX 10| 4 4 5
peaxuuit
3. |ducnepcHele cucteMbl. PacTBOpBI HE 2JIEKTPOJIUTOB. 3 2 1
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4.  |PactBOpbI 251eKTpoauTOB. Ph. 14 6 4 3
5 OKHCIIUTENEHO— BOCCTAHOBUTENIbHBIC PEAKLIUU. DIIEK- 8 4 5 2
TPOXMMHUYECKHE CBOMCTBA PACTBOPOB
6. XUMHS 3JIEMEHTOB U UX coeauHeHuii. KoMiuiekcHbie 23 14 4 48
COCIMHCHUS
7. |Hmozo no oucyunaune: 36 18 15,8
Pazensl qUCHHUILTHHBL, U3ydaeMbIe BO 2 ceMecTpe (ouHas gpopma)
KonnyecTBo yacos
AynutopHast Brcayau-
Ne HanmeHoBaHwue pa3neiioB (TeM) TOpHas
Bcero pabora pabora
J | 113 | JIP Cp
1 2 3 4 5 6 7
1. |BBenenune 2 2
9 TI/IHI)IUXI/IMI/I‘IGCKI/IX peakuuii ¥ NpOLECCOB B aHAJIUTH- 3 2 1
YEeCKOM XMMHH.
3. | TUTpUMETPHUYECKHIIT METO]T aHAJIH3A. 4 4
4 KucnotHo-ocHOBHOE paBHOBeCHE. KHCIOTHO-OCHOBHOE 8 5 4 5
TUTPOBAHUE
5 OKuCIMTENbHO-BOCCTAHOBUTEIIbHBIE peakiun. Pegokc- 8 ) 4 )
TUTPOBAHUE
6. Peaxun komruiekcooOpazoanus. KoMmrmiekconomer- 8 5 4 5
pUYECKOE TUTPOBAHHUE.
7 OO6mrast xapakTepucTHKa (PU3NKO-XUMUUECKHX METOOB 3 5 1
aHajan3a
8. |CnexTpasibHbIC METOIBI aHATN3A. 16 6 8 2
9. |DnekTpoxuMUYECKne METO bl aHATN3A. 8 2 4 2
10. | Xpomatorpadus 7 2 4 1
11. |OT60p mipo0. [ToaroToBKa MPOO K aHATHU3Y. 3 2 1
Hmozo no oucuunnune: 28 28 14

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

2.3 Conep:xaHue pa3aesioB JUCHUINIMHBI

2.3.1 3auaTud JeKIHOHHOI0 THIIA.

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




dopma

HaumenoBanue
No Coneprxanue pazzena TEKYIIETOo
pasnena
KOHTPOJIA
1 2 3 4
1 |Benenue. Crpoenue|llpeamer u 3amaun xumuyn OCHOBHBIE MOHSTHS U 3aKOHBI XUMHUH.| Y CTHBIN
aroma M Xumudeckas [TpoGiembl S5Konoruu. Anekmponnoe cmpoenue amoma. Bonno{  ompoc
cBsi3b. Kitacchl HEOp-|ppie cBOICTBA 3IEKTPOHOB B aTome. YpaBHenue jae bpoiina. OcH JIP
FaHUHCCKUX  COCNM| HopEpI KBAHTOBO-MEXAHUYECKOM TEOPHH CTPOEHHs aToMa. BoiHO- KP
HCHUH Basg pynkuus. Keantossle uncna. ATomusle s, p, d, f - opOuramu T

3amonHeHue ayeKTpoHaMU aTOMHBIX opoutaneii (AO). Ilpasmiio
ITaynu. IIpaBuno Xynpa. Ilepuonuueckuii 3axon .M. Mennenee-
Ba. Ilepuomnueckas cucrema sr1eMeHTOB. lleproanyeckn m3Me-
HAIOINECS CBOWCTBA JJIEMEHTOB, WX CBS3b CO CTPOEHHEM 3JIEK-
TPOHHBIX 000JI0YEK aTOMOB. Pa)mycm aTOMOB, SHEPIUA MOHH3AA
oY, 3aKOHOMEPHOCTU B U3MCHCHHUU OTUX BCIHNYHUH. ITonoxenue
XUMHYECKOTO dJIeMEHTa B TIEPHOAMYECKON CUCTEME KaK ero TiiaB-
HeWllasi XapakTepucTuka. Xumuueckasa ce6a3b. llepekpbiBaHUE
aTOMHBIX OpOuTaNel - Kak ycioBue oopazoBaHus cBs3u. [loHATHE
0 Merone BaneHTHBIX cBsized (BC). I'mOpuam3aruiss aTOMHBIX Op-
outaneii. THUIbl XMMHUYECKON CBSI3M: KOBaJICHTHAsl, MOHHAsS, Me-
tajnndeckad. [loTeHnman noOHU3AUH. DNEKTPOOTPUIIATETHLHOCTD.
CBoiicTBa KOBaJCHTHONH W MOHHOW CBsi3el. Pazmmumns B dusnue-
CKHX CBOMCTBaX BEMICCTB C MOHHOM, KOBAJCHTHON M MCTaJlJIMUe-
CKOM CBs3bt0. BojopoiHasi cBsizb. XMMHUYECKasi CBA3b B KPHUCTAJIA
nax (aToMHas, WOHHASA, MOJIEKYISpHAs KPUCTAIUIMYECKAs CTPYK-
typa). IlpeacraBnenne o momumopduzme u uzomopduime. Mex-
MOJIEKYIISIDHBIE CHJIBI B3aMMOZEHCTBUS. XUMHYECKas CBS3b B
KOMIUTEKCHBIX COCIMHEHUSAX. TUIHMYHBIE KOMITJIEKCOOOpa30oBaTeNH
Y JIUTaHJIBI.

Kiaaccsl HeoOpraHM4ecKMX COeIMHEHHMU: OKCUObl, KUCIOMYL,
ocHosanus, conu OcHoBHbIe CNOCODbI NONYYEHUs U XU- MUYeCKUe
ceoticmea. I'eoxumu4eckasi Kjiaccupukanus BemecTs




OOmue 3aKoHOMEp-

HOCTM  NOPOTEKAHUs
XUMHUYECKUX  peak-
un

OHepreruka XMMHUYECKHX peakiuil. TepMoanHaMHUYeCKHe CHCTe-
Mbl. OYHKIHUU COCTOSIHUS (SHTANBIHA, SHTPOMUS, paboTa SHEpA
rust). DHepreruueckue 3ddexrsl xumuueckux peakuuit. Ilepsog
HA4ajgo TEPMOAWHAMHKH. OHTANbIUS OOpa30BaHUSl BEIECTBA.
3axoH ['ecca u ero ucronp3oBaHuE U1 TEPMOXUMHUYECKHUX pacué-
ToB. CTaHmapTHBIC COCTOSHUS BemlecTBa. [loHsATHE 00 SHTPOMUH,
OHuTponus (azoBoro mepexona. Bropoil 3akOH TEpPMOIWHAMUKH,
UzobapHo-n3orepmuieckuii moreHnuan (dHepruss [mbbca) kay
KpUTEPU W JBWXKYyIIas CUia CaMOIPOM3BOJIIBHOTO MpPOTEKaHMUs]
IPOLIECCOB B 3aKpbIToil cucteMe. OOpaTumble U HEOOpaTUMBIQ
peakuuy. XUMHUYECKOE PaBHOBECHE. |'OMO- U IreTepOreHHbIE PABA
HoBecusa. KoHcranTa paBHOBecHs. 3akOH JeWCTBYIOMKX Macc. Erg
IMPUMCHCHUEC K T'OMO- U T'€TCPOr€HHBIM CUCTEMAM. HpI/IHI_[I/IH JleA
[aTense, ycnoBue npuMeHnMocTH. CMelieHne paBHOBECHSI.

CxopocTh XUMHYECKOH peakiiuu. DaKkTophl, OMpPEeNIIone CKO-

YcrHBIN
ompoc
JIP
T

pOCTh peakIuu. 3aKoH MeHCTByrOmmMX macc. [Iopsmok U MoleKy-
nsipHOCTh peakumu. [IpaBmiio Baut-T'odda. Tlonstue 06 sHepruy
AKTHUBallM U aKTUBUPOBAHHOM KOMIIJIEKCE. KaTaHH?:aTOpBI, KaTa-
JIMTUYCCKUE pPCaKIU. ABTOKaTaIN3. (DepMeHTaTHBHBIﬁ KaTaJin3,
I'omo- u rereporennslii katanus. Llennsle peakuuu. ITocnenosa-
TCIBbHBIC U MapaUICIbHBIC PECAKIIUHN.

HucnepcHble  cucre-

Oo6mias xapakrepuctika. [lonsarue ¢as3pl, KOMIOHEHT, TeTepPOreH -
HoOil cuctembl. JlucnepcHbie cucteMbl X Kiaccudukamus. CycH
MeH3Uu U dMyJibcun. KommongHsle pacTBOpEI M UX CBOMCTBA. 30-
mn u renu. Koarymsmus. Aspo3onm, HbIMBI, TyMaHbL. | a30Bble)
pactBophl. IlaprimansHoe naBienwe. 3akoH JlambToHa. XuUMEde-
ckast Teopus pactBopoB J[.M. Menneneera. O0mue cBoicTBa pac-
TBOpOB. PacTBopeHHne Kak (PU3MKO-XUMUYECKUN Iporecc. PacTBo-
pumMocTh BerecTB. CriocoObl BBIpayKeHUs] KOHIIEHTpanuu. [loHsA
THe 00 WAeaTbHBIX U UCTHHHBIX pacTBOpax. 3akoHbl Payms, ['eH-
pu. Ocmoc. 3akon Bant-TI'odda. Ocmoc B mpupone. M3oronnde-
CKHM KO PHUITHCHT.

KP

Mbl. PacTBOphl  HE
3JIEKTPOIUTOB.
PactBOpBl  3J]IEKTPO-

mutoB. PH. Bydep-
HBIC PACTBOPBI.

OCHOBHBIC MOJOXKEHUS TEOPHM IIIEKTPOIUTHUYECKON Iucconua-
nuu. Kucnorel, ocHoBaHMA, aM{QOTEpHbBIC 3JEKTPOIMTHI, COJIH,
CwibHBIE B cllaObie AIeKTponnuThl. CTeneHb AUCCOIUANN U (Pak-
Topbl Ha e Biusounme. Koncranta nuccounanuy ¥ (Gakropsl Ha
e¢ Brnustomue. 3akoH pa3baBieHus. lloHsATHE O TEOPUHN CHUIIBHBIX]
3JIEKTPOIUTOB. MexuoHHbIe B3auMmonencTBusd. Kaxymasics cre-
[IeHb AWUCCOLMALUN CHJIBHOTO JJIEKTPOJIUTA. AKTHUBHOCTH, KO3
(UIMEHT aKTMBHOCTH, MOHHAs cuja pacTBopa. Boma xak pacTBo-
putenb. MoHHOE mpousBeAcHHE Boabl. BoaoponHbIl Mmokas3aTeny|
(PH). IloHATHS O KUCIOTHO — OCHOBHBIX MHIWKaTOpax. [ 'mapomnm3
coneii. Heobpatumelil ruaponns. CteneHb U KOHCTaHTa TUAPOIIH-
3a. BnusHue temiiepaTypsl U pa30aBieHUs Ha CTENEHb THAPOIN3a
Pone ruaponmsa B mpouecce BeIBeTpUBaHUS Mo4B. KHCIOTHOCTH)
noyB. bydepHsie pactBopsl u ux cBoiictBa. [Ipuponnsie Oydep-
Hble cHCTeMbl. TpyaHOpacTBOpUMBIE 3JEKTposiuThl. lIpom3Bene-
Hue pacteopumoctH (I1P). Ycnosus Beimanenns ocanka. Kon-

CTaHTa JMCCOLMALNK, KOHCTAaHTa TUAPOJIN3a, IPOU3BEICHHUE pac-

TBOPHUMOCTHU KaK YaCTHBIN cnyqaﬁ KOHCTAHTLI PaBHOBCCH L.

YceTHRIN
ompoc
JIP




OKHCIUTENBLHO-
BOCCTaHOBUTEILHBIC
peakuuu.
DNEKTPOXUMUYCCKUE
CBOICTBa PacTBOPOB

THumbl OKUCINTETBHO-BOCCTAHOBUTENBHBIX TPOLIECCOB: MEKMOIIE-
KyJSIpHBIE, BHYTPHUMOJIEKYJISIpHBIC, AUCHPONOPIIMOHHPOBAHMSL
CocraBneHne ypaBHEGHHH  OKHUCIHUTENHHO-BOCCTAHOBUTEIBHBIX
peakiuii MeToaMu 3JISKTPOHHOro Oananca. MeToj monypeakiuii
(MOHHO-3JIEKTPOHHBIM MeTOJ). BnusHue KUCIOTHOCTH cpenpl Ha
IMPOAYKTBI OKUCIUTCIbHO-BOCCTAHOBU-TCIIbHBIX pCaKHHﬁ. OHCHKa
TCpMOIlHHaMH‘IeCKOﬁ BO3MOXHOCTU IPOTCKAHUA OKHUCIIUTCIBbHO-
BOCCTAHOBHUTENBHBIX PEaKIUil. DJIEKTPOIHBIN TOoTeHInal. Bomo-
ponHbIil anekTpoa. Psg Hampspkenus weramwioB. CTaHAapTHBIC
OKHCIIUTEIb-BOCCTAHOBU-TCIIbHbBIC IIOTCHIIUAJIbI. ypaBHCHI/IC
Hepucra. ['anpBannyeckuii 3nemenT. 9/]C raipBaHn4ecKkoro ajie-
MeHTa. DJEeKTPOJU3 PAcIIaBOB M BOJHBIX PacTBOPOB cojeil. 3a-
koHbl Dapanest. Kopposust meramios.

YcrHBIN
ompoc
JIP
T

XWUMHS 3JIEMEHTOB U
HX COeIUHEHUM.
KommiekcHbie
COeJIMHEHUS

OO01ue cBOMCTBa M METO/IBI MMOJIyUEHHUs] HeMETaIlIoB. Pacmonoke-
HHUE HEMETAJUIOB B Nepuoanueckoi cucreMe. OU3MYECKHEe U XU-
MHUYECKHE CBOMCTBA CBOOOMHBIX HeMeTa/uioB. OCHOBHBIE THIIBI
XUMUAYECKUX COCTUHEHUN HEMETAJUIOB C APYTUMH HEMeTalllaMu U
¢ Metayutamu. HaxoxaeHrne HeMeTayuioB B mpupoje. [IpunHimmb
TIOJTyYeHHs] UX B CBOOOJHOM COCTOSIHMH. VIcrionmb3oBaHHE HeEMe-
TaJIIOB B CEITLCKOM XO3SIMCTRBE.

Kucnopoo. Kucinopon. OcoO0eHHOCTH CTPOEHHUS aToMa KUCIOPOIa.

JIP

AuotporiHass MomuduKanus Kuciopona. IIposiBisemasi BajeHT-
HOCTh. DU3NUECKre U XUMUYECKHE CBOWCTBA CBOOOJHOTO KHCIIO-
pona. PacmipoctpaneHHOCTh KucCIopoaa B mpupoae. OKCHIBI U UX
xraccudukarua. CrocoOsl monydeHus: kucinopona. CpoiicTBa u
TIpUMEHEHHNE KUAKOro Kuciaopona. O3oH. CriocoObI MOMYICHHS U
cBolcTBa 030HA. Poib o30Ha B nipupoje. [Ipumenenue o3oHa. Bo-
nma. OcoOEHHOCTH CTPOCHHS MOJIEKYJ BOJBI. ACCOIHMAITUS MOJIe-
KyJ Bozabl. PHU3NYECKHE U XUMHUYECKHAE CBOWCTBA BOABL. Ponb BO-
JIbl B IpUpOJIe. XUMHUYECKUN COCTaB MPUPOJHBIX BoA. KecTKOoCTh
BOJIbI M MeToAbl €€ ycTpaHeHus. Ilepokcua Bogopoaa, ero crpoe-
HUE, CBOMCTBA U CIIOCOOBI IIOJTyUEHHUS.

Azom, ghocghop u ux coeounenusn. Azotr. PacupocTpaHEHHOCTH
azora B npupoje. Ilonydyenne azora. OuU3nN4ecKUe U XUMUYECKH €
cBoiicTBa a3ora. AMmuak. CTpoeHue u nomydenne. Ouzndeckne u
XUMHYECKHE CBOMCTBA ammmaka. Okcumbl azora. CTpoeHwme, To-
JdydeHue, Gpu3ndecKkue U1 XMMHUUECKHE CBOWCTBA OKCUAOB. I MAPOK-
cua ammoHus. Comn aMMOHHMSL. A30THAsI KHCIOTa. A30THBIE yI00-
peHust. DKOIOruyecKue npooieMsl.

®ochop. AmrorponHble MomuduKauu Qochopa B TPUPOIE.
Crioco6s1 mromyuenus ¢ochopa. Kucnopomusie coennnenus ¢oc-
tdopa u ux cpoiictBa. Bomopomnsie coemuHeHus ¢ocdopa. Iko-
JIOTHYECKUE TIPOOIEMBI.

Yenepoo, kpemnuii u ux coeounenusn. Annorpornus cBOOOTHOTO
yraepona. Anma3s, rpadut. AMopdasiil yraepon. MckyccTBeHHOE)
noiaydeHue rpadura u anMasa. [lormorurenbHble CBOMCTBA yrie
pona (apcopbums). IIpuponHsie coequHeHus yriiepona. XumMuye
CKHe CBOICTBa yriepona. KucnopomHsle COeqMHEHHS YIiiepona.
Oxcun yrinepona (II), momydenue, cBoiicTBa M HCIONb30BaHUE.
Oxcun yranepona (IV) u ero pons B nutanuu pacreHuid. duznde-
CKHMEe W XUMHYECKHe cBoiicTBa okcupa yriepona (IV). Ilapanko-
BbIi 3¢ dexT. YronpHas kucioTa, e€ coiictBa. Kapbonartsl. Kap-
OOHAaTHOE paBHOBECHE B IIPUPO/IE.

Knaccuukanus opraHnueckux coequHEHUH. YTI1eBOJOPOAbI.
Kpewmnmuii. PacipoctpaneHHOCTS KpeMHUS B Ipupoze. [ aBHel -
1IMe MUHEPAIbHBIE U TOPHBIE IOPOJIBI, COAEPKAIINE KPEMHUH.

HonyquI/Ie KpCMHUH. I[I/IOKCI/I,Z[ KpEMHUA. erMHeBBIC KHUCJIIOTBI U
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ux conu. BaxkHeie npupoaHble CUIIMKATHI - TIOJIEBOM IIIAaT,
CIII0JIa, KaOJIMH, acOecT.

Obwue ceolicmea u mMemoovl noayueHus memannos. llomnoxe-
HHE€ METaJIJIOB B MEPUOIUYECKON CHUCTEME 371eMEHTOB. CBs3b Me-
TaJUINYECKUX CBOWCTB CO CTPOEHHMEM M pa3MepaMu aTOMOB 3Jie
MeHTOB. Pu3nveckue M XUMHUYEeCKHe CBOicTBa MerauioB. CpaBd
HUTENbHAs AaKTUBHOCTh METAJUIOB. Psin HampspkeHHi MeTasioB.
Koppo3ust meramnos. 3amuTa 0T KOppO3UU. METOJbl MOTydeHus]
METaJUIOB U3 PY/I.

Ll]enounvie memannvt u ux coeounenus. 1llenoyHble METaIBL:
TUTUH, HATPUH, KA, pyOuanii u uesmnii. Haxoxkaenue HaTpust 1
kamus B mpupoze. [lomyuenne cBobogHsix merayuioB. CBoiicTBa
MIEJIOYHBIX METAJUIOB, X CPaBHUTENbHAs aKTUBHOCTb. [ MAPHUIBIL.
Kucnopoausie coequHeHUsT M TUAPOKCHU/IBI IIETOYHBIX METaJIOB.
Conn.

ILl]enounozemenvuvle memannvl u ux coeounenus. 1enounose-
MeJIbHBIC METAJUIbI: KaJIbIIUH, CTPOHIIMIA, Oapuii, paauii. CBOHCTRA|
HIETIOYHO3EMENBHBIX METAIUIOB. VX OKcHIBl U ruApOKCHabL. 0
masi XapakTepUCTHKA CONEH MIETOYHO3EMEIbHBIX MeTauioB. ['w-
pOKapOOHATHI MIETTOYHO3EMENBHBIX MEeTAIIIOB. MI3BecTKOBaHUE U
TUTICOBAaHUE MOYB.

Komnnekcuvie coedunenus. CTpoeHHE W HOMEHKJIATypa KOM-
IUIEKCHBIX coequHeHnil d-3jieMeHTOB. MOHO- W MOJIMIEHTATHBIX
nuraijioB. I'eomerpusi koMmruiekca. MarHuTHbIE CBOWMCTBAa COEIU-
HEeHUH. PoJib KOMITJIEKCHBIX COEIMHEHUN B IPUPOJIE.
Paouoaxkmuensie nemenmet. SIBNeHUE pagrioaKTHBHOCTH. BHIIbI
paanoakTUBHOCTH. PajgroakTuBHBIE 351eMeHTHI. [lepuon momypac-
naja ¥ KOHCTaHTa paJMOaKTUBHOro pacnazga. [Tonarue o meromax
MOJTYY€HUS ¥ BBIJICIIEHUS] UCKYCCTBEHHBIX PaJIMOAKTUBHBIX U30TO-
oB. CriocoObl 00HAPY)KEHHUS PaIHOAKTHBHOCTH.

Pa3nensl qucUMIUIMHBL, U3ydaeMble BO 2ceMecTpe (ouHas ¢hopma)

dopma
HaumenoBanue
Ne Conepxxanue paszzaena TEKYLIETO
paszena
KOHTPOJIA
1 2 3 4
1. |Beenenue AHanuTAYecKast XUMUS Kak Hayka, ee CTPYKTypa. 3HauYeHHe KP
aHAJUTUYECKONH XUMuUH B reojorun. Knaccudukamus mero-
JIOB aHau3a. BeIOOp Merozna aHanM3a U CocTaBIEHHE CXEM
aHaJIu3a.
2. | Tumbl xumudeckux peak- | OCHOBHBIE THITBI XMMHWYECKHX PEAKIUN B aHAIMTHIECKOH KP

LM U IPOLIECCOB B aHa- |XMMHH:  KHCJIOTHO-OCHOBHBIC,  KOMILIEKCOOOPa30BaHUsL,

JIUTUYECKON XUMHUH.

OKHUCJICHHUSI-BOCCTAHOBJICHUSI. 3aKOH JCHUCTBYIOLIMX Macc.
KoHcTaHTBl paBHOBecHs: TEPMOIAMHAMHYECKHE, pPEalbHbIE,
ycioBHble. COCTOSIHUE BEIIECTB B HACAJBHBIX U PEabHBIX
cucremax. CKOpOCTh peakuuil B XuMuueckoMm aHanusze. dax-
TOPBI, BIUSIOLIUE HA CKOPOCTh. YIIpaBJICHUE PEAKLUUSIMU U
MPOIECCAMU B aHAIMTHIECKOW XUMHH.
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Tutpumerpudeckuii me-
TOJ aHAJIN3A.

Tutpumerpuueckuii Meron ananmza. Krmaccudukanus THT
PUMETPUYECKUX METOJOB aHaiu3a. TpeOoBaHUs, MPEIbsBIIsA
€MBbI€ K PEaKIUU B TUTPUMETPUYECKOM aHanu3e. Bujbl THUTH
PUMETPUYECKUX ONpEACIEeHUH: MpsMoe U 00paTHOE, KOCBEH
Hoe TuTpoBaHue. CrocoObl BBIPaKEHHS KOHLIEHTpAIUK pac-
TBOPOB B THUTPUMETPUHU. DKBHBaJIeHT. MoJsipHas Macca 3K-
BuUBajieHTa. [lepBUYHBIE CTaHIAPTHI, TPEOOBAHUS K HHM.
®ukca”anbl. Bropuunsle ctaHaapTbl. Buabl KpUBBIX TUTPO-
BaHusA. Ckayok TUTpoBaHUs. Touka 3KBUBATIEHTHOCTH U KO-
HEYHAasl TOYKA TUTPOBAHMSL.

KP

Kucnorno-ocuoBHOE paB-
HoBecue. KucnorHo-
OCHOBHOE TUTPOBAHUE

CoBpeMeHHbIE MPEICTaBICHUsI O KUCIOTaX M OCHOBAHUSX.
IIporonutuueckas teopust bpencrena-Jloypu. PaBHoBecue B
CUCTEME KHUCIIOTa— COIPSIKEHHOE OCHOBAHUE M PACTBOPHU-
Tenb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH. KucnoTHbIe U
OCHOBHBIE CBOIicTBa pacTBopuTeneii. KoHcranta aBromporo-
Iu3a. BausHue npupoasl pacTBOPUTEINST HA CHIIy KHUCIOThHI U
ocHoBaHUs. Amdonutel. BydepHbie pacTBOpPEI M WX CBOH-
crBa. bBydepnas emkocts. Berumcienus pH pacTBopoB Hesa-
PSKEHHBIX U 3apsDKEHHBIX KUCIIOT M OCHOBaHWM. KucnorHo-
OCHOBHOE THUTpOBaHHE. MHAMKATOPBHI KHUCIOTHO-OCHOBHOI'O
TUTpOBaHUs. pT MHAMKATOPOB, HHTEPBAN IIEPEX0/A OKPACKU.
KpuBble TUTpOBaHUS CHIIBHBIX M CIAOBIX KHCIIOT M OCHOBa-
HUM. DaKTOphI, BIUSIIONIME HA BEIMYMHY CKauka Ha KpUBOU
tuTpoBaHusl. O6JIacTh NPAKTUYECKOTO IPUMEHEHUS METOI0B

KHACJIOTHO-OCHOBHOT'O TUTPOBAHMSL.

KP
JIP

OKHUCIUTENBLHO-

OKHUCIUTENHHO-BOCCTAHOBHTEIILHBIC pE€aKIun 1 X KiIacCHu-

KP

BOCCTaHOBHUTEIIbHBIC Pe-
axnnu. Pemokc-
TATPOBAHHUE

¢ukanus. Ilonsatue o pemokc-noreHirane. CTaHIapTHBIHN

penokc-moTeHnuan.  KoHcTaHTa  paBHOBecHS  PEIIOKC-
TIPOIIECCOB. Hampasnenue OKHCITUTENBHO-
BOCCTAHOBUTENIBHOM  peakiuu. KpuBble OKHUCIUTEIHHO-

BOCCTAHOBHUTEIHHOTO THTPOBaHMS. PAaKTOPHI, BIMAAIONINE Ha
BEeIMYMHY CKadyka Ha KpWUBOW THUTpoBaHWsA. HHIWKaTOPHI
penokc-tutpoBanus. [lepmanranaromerpus. Jluxpomaromer-
pusi.

JIP

Peaxmmum komIuiekcooOpa-
3oBaHusg. KoMriekcoHo-
METPUYIECKOE TUTPOBA-
HHE.

Kommnexcubie coennnenns. MakTopel, BIUAIOLIME HA MPOY-
HOCTh KOMIUIEKCHBIX coenuHeHHH. KommiiekcoHbl, Ha mpH-
mepe DTA. KomiuiekcoHOMETpuyeckoe TUTpOBaHHE. Me-
TaJJIOXPOMHBIC MHIUKATOphl. KpuBbIE KOMILIEKCOHOMETpPHH
YEeCKOro TUTpoBaHHUS. DaxkTOphl, BIUAIOLINE HA BEIHYUHY|
CKayKa Ha KpUBOU TUTpoBaHUs. OCHOBHBIEC IPUEMBI KOM-

IIJIEKCOHOMETPUYECKOro TuTpoBanus. [IpuMenenne merona.

KP
JIP

OO01mmas XxapakTepuCTHKA
(U3UKO-XUMHUYECKUX Me-
TOJIOB aHAJN3a

OcHOBHEBIE MCTOIbI (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX MCTOOOB aHaJIn3a.
Anamutuyeckuii curHail. OCHOBHBIC npueMbl 1epexonaa OT
BCJIMYMHBI AHAJIMTUYCCKOI'O CUTHAJIa K KOHIOCHTPpAalluH. Mer-

POJIOIrNYCCKUC XapPAKTECPUCTUKHN MCTOJA.

KP
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CHeKTpaJ'H)HI)Ie METOAbI
aHaJIn3a.

BsaumogeiicTBue BemiecTBa € 3JEKTPOMAarHUTHBIM H3ITyde-
HUeM. MonekynsapHast abcopOunoHHas criekTpockonus B YD
¥ BUAUMON oOnactu. CIEKTphl MOTJIOMIEHUS M MPUYUHBI HX|
BO3HHMKHOBeHUS. 3akoH byrepa-JlamOepra-bepa. Otkionenus
oT 3akoHa. CrnekTpaibHble MPUOOPHI: CIIEKTPOPOTOMETPHI H|
(doroanekrpokonopuMerpsl. DoToMeETpUUECKOE THTPOBAHHE.
Wudpakpacuas cnekrpockonus. Konebanus monekyn. [Ipu-
oopb! peructpanuu MK crnekrpoB. KauecTBeHHBINH U KOJTHYEH
CTBEHHBINM  aHamu3. [IpuMenenue  wmertoma.  ATOMHOA
abcopOmonHas crektpockonus. Cxema npubdopa. Mcrounu-
KM PE30HAHCHOIO M3Iy4eHMs. BO3MOXKHOCTM MeTOAa C ILIa-
MEHHBIMH U DJIEKTPOTEPMHUYECKUMHU HMCTOYHMKAMHU aTOMH3a-
1IM. OMHICCHOHHBIN CIIeKTpalbHbI aHamu3. IIpoucxoxaenue
aTOMHO-DMHUCCHOHHBIX CHEeKTpoB Cxema mnpubOopa. ATOMHO-
SMUCCHUOHBIM METOJ] ¢ MHIYKTUBHO-CBSI3aHHOHN 1mia3moil. Ka
YECTBEHHBIN M KOJIMYECTBEHHBIN aHanu3. [IpuMeHenue mMero-
noB. PentrenoduyopeciieHTHbIN aHaiu3. PeHTreHOBCKHE
crnektpbl. Cxema npubopa. [IpumeHeHne METoIoB.

KP
JIP

DNEKTPOXUMHUIECKHUE Me-
TOJIBI aHAJIH3A.

Kitaccudukanus 37JeKTpOXUMUYECKAX METOJ0B aHaiu3a. [1o-
TEHITMOMETpHUA. Teopernueckre OCHOBBI METOJa IOTEHITHO-
METPUHU: JIBOMHOM IIEKTPUYECKUI CIOM, BOSHUKHOBEHHE I10-
TEHIMaJla Ha TPaHMIIE DJIEKTPOI-PACTBOP. DIEKTPOIBI B IIO-
TeHuuoMerpuu. [ToTeHIMoMeTpruYeckoe TUTpoBaHue. BonbT-
aMrepoMeTpuyeckuii aHanu3 TeopeTuueckue OCHOBBI METO-
na. Iomsporpadus. Ilonsporpaduueckass BoiHA, MOTCHIIHAA
MOJIyBOJIHBI. BonbTamnepHble KpHUBbIE. AMIIEPOMETPUUYECKOE
TuTpoBaHue. THBepcruoHHas BosbTammepoMetpus. [Ipume-
HEHUE MeToJa.

KP
JIP

10

Xpomarorpadus

Xpomatorpadus, KiaccupuKaims xpoMaTorpa@uueckux Me-
TOJIOB aHanu3a. ANmnapaTypa u TEXHUKa BBITIOJHEHHS XpOMa-
TorpayMIecKOro aHaiam3a. AHAJM3 U METOABI pacyera Xpo-
maTtorpaMm. Teopusi TEOpETHUUECKUX Tapenok. ['azoBas xpo-
marorpadus. JKuakocTHas KOJIOHOUHAS XpoMaTorpadus.
TonkocmoitHas (TUTOCKOCTHAS) XpoMaTorpadus.

KP
JIP

11

Ot60p po6. [ToaroroBka
po0 K aHaJH3Yy.

Cnocobsr orbopa mpob. OTOOp TpoO Ta30B, JKHIKOCTEH,
TBEpABIX BemecTB. IloTepn u 3arpsi3HEHUS IpH MpodooToope.
Xpanenue npoOs1. [loaroToBka mpo6 K aHAIM3Y: BHICYIINBA-

HUe, paznoxenne npod. [lepeBon mpoOsI B pacTBOp

KP

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

2.3.3 JlabopaTopHble 3aHATHSA.
Pazniensl qucHUIUIMHEL, U3y4aeMble B 1 ceMecTpe (ounas ¢popma)

HaumenoBanue 1abopaTopHbIX paboT

®opMma TeKylero
KOHTPOJIA

2

3

I/IHCTPYKTEDK 10 TeXHUKE Oe30macHOCTH. OCHOBHBIE KJIACChI HEOpPraHu-
YEeCKUX COCIUHEHUMH.

KOJ’IJ’IOKBI/IYM 10 TCMC: CTpOCHI/IC atroMa. XUMHU4YECKas CBS3b. HepI/IO,Z[I/I-
YeCKasa CUCTEMA DJICMCHTOB.

Ortuer no nabopa-
TOpHOU paboTe
T, KP, K
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2 |CKOpOCTh XUMUYECKUX PEAKIIUN U XUMHUECKOE PABHOBECHE. Ortuer no nabopa-
Pemenue 3agau. TOpHOM paboTe
T
3 |DAEKTpONHTHYECKAS JUCCOIHAIIHSL. Otuet no nabopa-
I'uaponus coneid. PH. TOpHOU paborte,
KP
4 |OKHUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. Otyet no nabopa-
TOpHOU padote, T
) 06 . . Otuer no nabopa-
1€ CBOMCTBA METAJJIOB, HEMETAJJIOB U X COSIUHEHHA. .
TOpPHOI paboTe
Pazgenbr qucuminHbl, u3ydaeMbie BO 2 CEMECTpe (ouHas popma)
Ne HaumenoBanue nabopatopHbIX paboT Popwma Texymero
KOHTPOJIS
1 2 3

1. |CrocoOpl MPUrOTOBIEHUS CTAaHIAPTHBIX pacTBOpoB. Cranmapruzanusg OTder 1o Jrabopa-
COJITHOM KHUCJOTHI MO Terpabopary Hatpus OmpezneneHue cojiep:kKaHusi| TOPHOH paboTe
rupokapOoHaTa HaTpus B pacTBope. OmnpeeneHne BpeMEeHHOM KeCcTKO-

CTH BOJIOTIPOBOTHOM BOJIBI METO/IOM KHCJIOTHO-OCHOBHOTO THTPOBAHHUSI.

2. |llpuroToBiIeHHE U CTaHAAPTHU3ANNS PabOYero pacTBopa nepmanranara | OTder 1o 1abopa-
kanus. [lepMaHTaHaTOMeTpUYeCKOe OTIpeIeTICHIE JKee3a. TOpHOU paboTe

3. |OnpeneneHne Kablus U MarHus B PacTBOPE MPH UX COBMECTHOM Tipu- | OTueT 1o j1abopa-
cyrcTBuU. KommuiekcoHoMeTpuieckoe onpeiesieHue )KeCTKOCTH BOJIO- | TOPHOM paboTe
MIPOBOJHBIX U MPUPOIHBIX BOJI.

4. |CnextpodoTomeTprdeckoe onpeneiacHue xemnes3a ¢ cyiabhocanuimioBoid| OTuer mo Jradopa-
kucioToi. CiekTpooToMeTpruiecKoe OnpeieJICHUE MEIM B BHJIE aMMHU-| TOPHOH paboTe
auHBIX KOMILJIEKCOB. PacueT KOHIEHTpaluil BelIecTB MO pe3yjbTaTaMm
n3MepeHuit B Merogax crnekrpodoromerpun, ADC, AAC U peHTTEeHO-
(byopecueHTHOro aHajan3a METoJaMH IpalyupOBOYHOTO rpaduka;

CTaHIapTHOU JOOABKH.

5. |PeHTreno-¢nyopeciueHTHbIN aHAIH3 TPUPOTHBIX MUHEPAIIOB OTuer mo nabo-

paTopHo# paboTe

6. |Hactpoiika pH-MeTpa o 6yhepHbIM pacTBOpaM u ToYHOE ompeene- |OTder no nado-
uue pH npupoHoii 1 Mopckoii Boa. OmnpejieNieHne HUTPaToB MeTo- | PATOPHOM pabote
JIOM TIPSIMOM MOTEHUUOMETPHUU C HUTPAT-CEJIEKTUBHBIM 3JIEKTPOIOM.

Ornpenenenue xene3a METOJIOM OTEHIITMOMETPUUECKOTO TUTPOBAHUSI.
7. |Onpenenenrie KATHOHOB METANIOB B CMECU METOJIOM OyMa>KHOM Otyet no na6o-

xpoMarorpaduu.

paTopHo# paboTe

3amuTa naboparopnoit padotsl (JIP), Beimonnenue kypcoBoro npoekra (KII), kypco-
Boi pabothl (KP), pacuetHo-rpaduueckoro 3ananust (PI'3), nanucanue pedepara (P), acce
(9), komnoksuym (K), rectruposanue (T) u T.1.

2.3.4 llpuMepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboTsI - HE TIPeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOAMYECKOI0 00ecreyeHHsI A1 CAMOCTOSITeIbHOM padoThI
o0yuyaimuxcst Mo JTUCHUILIMHE (MOIYJIIO)
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[Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTUIAHBI

No Bug CP o
10 BBITIOJIHEHUIO CAMOCTOSITETIHHON pabOThI
1 2 3
Ipopabomxa u Meroauyeckine pPEKOMEHIAIMM K OpTraHM3aliH ayJuTOPHOH U
nosmopenue 1ekyuoHHo20 |BHEAYTUTOPHON (caMOCTOSITeTbHOI) paboThI CTY/ICHTOB:
\mamepuana, mamepuana  |mMeropudeckue ykazauusi / coct. T.IL. Cropoxenko, ILb. TlounHok,
1 |yuebnou u nayunoi A.B. Bbecnianos, H.B. Jloza - KpacHomap: KyGaunckuii roc.yu-t, 2018,
liumepamypot, noozomoska |89c.
K 1a60pamopHbIM 3aHAMUA
Meroauueckue ykKa3zaHHs II0 OpPraHU3alMHA CaMOCTOSITEIbHOU
paboTBI CTYIEHTOB, YTBEP)KICHHBIC Kadeapoil aHaIMTHYECKON
XUMHH, TpoTokoJ Ne 9 ot 7.06.2017 1.
Ky3zuenosa C.JI., Cropoxenxko T.I1../ JlTabopaTopHslii
MPaKTUKYM T10 Kypcy XUMHs (151 CTYJIEHTOB
HarpasieHus moaroroBku-05.03.01-I"eonorus),
YTBEpKACHHBIE Kadeapoii o0Iel, HeOpraHMYECKOH XUMUHU H
MBTBX, mpotokon Ne 7 ot 22.06.2017 ¢
Buinonnenue MeTtonuyeckue ykazaHus 1o MOJArOTOBKE K KOHTPOJIbHOM pabo-
2 [UHOUBUOYANbHLIX 3a0aHUll |Te, yTBEpKIEHHbIE KaeIpoii aHATUTHIECKOH XUMUM, TIPOTOKOI
(llooeomosxka k pewenuto  |No 9 o1 7.06.2017 .
3aday u mecmoa)
Kysnemnosa C.JI., Cropoxenko T.II../ JlabopaTopHbIii TpakKTUKYM
o Kypcy XuMusi (JIs1 CTyJISHTOB HaINpaBJIEHUS MTOATOTOBKH-
05.03.01-T'eonorus), yreepskaeHnbie Kadempoit obIei,
Heopranuwdeckoi xumun 1 UBTBX, mporokon Ne 7 ot 22.06.2017 T
\[Tooecomoska k Mertoauueckue YyKa3aHHs 10 OpPraHU3allu CaMOCTOSTEILHOU
mekywemy u paboThl CTYAEHTOB, YTBEp)KJIEHHBbIE Kadeapoil aHaTUTHYEeCKOU
3 ppomesicymouromy XUMHH, TPpoTOKOoJI Ne 9 ot 7.06.2017 .
KOHMPO.II0

Kysnenoa C.JI., Ctopoxxenko T.II../ JlabopaTopHsIit
MPAKTUKYM IO Kypcy XuUMuUs (171 CTYZACHTOB
HarpaBjeHus noarotoBku-05.03.01-I"eosorus),
yTBepKIeHHBIE Kadeapoil o0miei, HeOpraHMIeCKOH XUMUU 1

MBTBX, mporokon Ne 7 ot 22.06.2017 r

Y4eOHO-MEeTOAMYECKUE MaTepHallbl IJii CAMOCTOSITENbHOW paboThl OOy4aroluxcs H3
YKClia MHBAJIKM/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbs (OB3) npenocrasmnsitorcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM HX 37J0POBBS M BOCIIPUATHS HUH(DOPMALIUU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

—B MIEYaTHOUN (opMe YBEITHMUECHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

Jljis uI1 ¢ HapyIICHUSMHU CITyXa:

— B eyaTHoi gopme,

— B JOpMeE IIEKTPOHHOTO JIOKYMEHTA.
Jlnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B eyaTHoi gopme,

— B (JOpMeE AIIEKTPOHHOTO JIOKYMEHTA,
JlaHHBII TIEpEeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCMOCTH OT KOHTUHTCHTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pazoBarenbHbIe TEXHOJOTUN: METO]T IPOOIEMHOTO U3II0KEHUS MaTepuana, Kak
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JEKTOPOM, TaK M CTYACHTaMH;,; CaMOCTOSATEILHOE UTEHHE CTyJCHTaMH y4eOHO-
METOJMYECKOW M CIIPABOYHOM JIMTEPATyphl U MOCIEAYIOUIeH CBOOOJHON AMCKYCCHUU TI0
OCBOCHHOMY HMMH MaTepuaiy, HCIOJIb30BaHUE, WIUIIOCTPATUBHBIX BHIEOMATEPUAIOB C
IIOMOIIBIO MYJIbTUMEAUNHOTO o0opynoBaHus, TEXHOJIOTUH JMYHOCTHO-
OPUEHTHUPOBAHHOTO  OOy4yeHwUs, NO3BOJIIIOLIME  CO3JaBaTb  MHAMBHUAYaJIbHbBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Iepeuncnennbie 00pa3oBaTeIbHbIE TEXHOJIOTUN PEATTU3YIOTCS:

® [IpU YTEHUH JIEKIIUH C UCTIOIb30BAHUEM MYIbTUMEAUNHBIX
Mpe3eHTalNi U JEMOHCTPALIMOHHOIO IKCIIEPUMEHTA;

® [Ipu AUAJIOroBOi (hopMe NPOBEACHMS JEKIUN 3aHATHI C TOCTAHOBKOU U

pelieHreM IpoOJIEMHBIX U CUTYallMOHHBIX 3aJJaHU;

® [P NPOBEACHUHU Ja0OPATOPHBIX PAOOT BKIIOUAOLIUX

TTYOOKYIO CAMOCTOSITENIBHYIO MPOPAOOTKY TEOPETHIECKOTO
Marepuaina, u3y4eHre METOAUKH MpoBeAeHUs paboThl U
IJTAaHUPOBAHUS SKCIIEPUMEHTA.
B HekoTophIX 1a00paTOPHBIX pabOTax MPUCYTCTBYIOT 3JIEMEHTHI UCCIIEI0BATEIbCKON
paboTHL.

B cBs3u ¢ tpeboBanusimu @I'OC BO no nanpasienuto noarotosku 05.03.01-I'eonorus
peanM3anysi KOMIIETEHTHOCTHOTO TMOJXOJa TMpeaycMaTpUBaeM IIMPOKOE HCIOJIb30BaHUE B
y4eOHOM TIpoliecce aKTUBHBIX M WHTEPAKTHBHBIX (OpPM MpoBeneHus 3aHATUN. TexHoJorus
MHTEPAKTUBHOIO OOYYEHHUS 3aKJII0YaeTCs B TOM, YTO HA MPOTHKEHUH BCEro y4eOHOTO BPEMEHH
MPOUCXOJUT OOMEH MHEHHUSMH, BBICIYIIMBAIOTCS M OOCYXAAIOTCA pa3Hble TOUKH 3PEHUS
cTyaeHToB. OpraHu3anys H3y4eHHs] MaTepuana Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
NEATeNbHOCTHOTO IMOJXO0AAa M PEKOMEHJAIMM MOATalHOro (OPMHUPOBAHUS YMCTBEHHBIX
nericTBUi. JIeKIMM HOCAT MOTHBALIMOHHO-TIO3HABATEIBLHBIN XapaKTep.

Jnst moBbiieHUst d()PEKTUBHOCTH y4EOHOTO TMpoIecca HCIOIB3YIOTCSA CIEIYIONIne
00pa3oBaTelibHbIE TEXHOJIOTUN: HH(POPMALIMOHHO-PA3BUBAIOLINE TEXHOJIOIMH, HAlIpaBICHHbIE HA
(GopMHUpOBaHHMA CUCTEMbl 3HAHMH, 3allOMHMHAHUS M CBOOOJHOE ONEPUPOBAHME HMMH.
Hcnons3yercst MeTon MNpOoOJEMHOr0 U3JI0XKEHUs MaTepualla, CaMOCTOSTEIbHOE H3ydeHue
MaTepuaia, HIPUMEHEHHE HOBBIX MH(DOPMAIMOHHBIX TEXHOJOIMH JUIl CaMOCTOSITEIbHOTO
IIOTIOJIHEHUSI 3HAaHUH.

B mponecce u3ydeHus AUCLUIUIMHBI MCIIOJIB3YIOTCSI COBPEMEHHbIE (POPMBI MIPOBEAECHUS
3aHATui. Jlekuusa-guanor. CoxepkaHue NOJAETCS YEpe3 CEpUI0 BOMPOCOB, HAa KOTOpbIE
cllyluaTenab JOJDKEH OTBEYaTh HENOCPEJICTBEHHO B Xoje JeKIuuH. K 3ToMy Tumy HpHUMBIKaeT
JEeKIUsT ¢ NMPUMEHEHMEM TEXHUKM OOpaTHOM CBf3M, a TaKkkKe NpOrpaMMUPOBAHHAs JIEKLIUS-
KOHCYJIbTaLMsL.

[IpoGnemHast JeKIMsl HAYMHACTCS ¢ BOIIPOCOB, C IIOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B X0J1€
U3JI0KEHUsT MaTepuaja HeoOXoAauMo pewmuTb. [IpoOiaeMHble BONPOCH OTIMYAIOTCS OT HeE
pOOJEMHBIX TE€M, YTO CKpbITasi B HUX Mpobiiema TpeOyeT He OJHOTUIIHOTO PEIICHUs, TO €CTb,
TOTOBOM CXEMBbI PEIIEHUS B IIPOIIJIOM OIBITE HET.

Jlekuuu-auanaoru M HpoOJeMHbIE JIEKIMH I03BOJIAIOT BKJIHOYATh WHTEPAKTHBHbBIC
3JIEMEHTHI B MPOLECC MPENOaBaHus, CIOCOOCTBYIOT MPHOOPETEHUIO HE TOJBKO 3HAHUM 10 Teme
JIEKLUU, HO ¥ HaBBIKOB UCCJIEOBATEIBCKON U AHATUTHYECKOH IEATENBHOCTH.

Jlekunu B (opMe Npe3eHTAlMU C MCIOJb30BaHHEM MYJIbTUMEAUHHON anmaparypsl
oOecrieunBaroT 0osiee BHICOKMH YpOBEHb NMOHMMAHMS CIIOKHBIX CTPYKTYp, CXEM B3aHMMOCBs3EH
OTJIEIbHBIX 2JIEMEHTOB.

WuTepakTiBHBIE 1 MH(OOPMAIIMOHHO-KOMMYHHUKATHBHbBIE 00pa30BaTeIbHbIE TEXHOJIOTUH,
UCTOJb3yeMble B ayJUTOPHBIX 3aHATHUAX, B COUYETAHWU C BHEAYTUTOPHON pabOTON CO3MaroT
JOTIOJTHUTEIbHBIE ~ YCIIOBUS ~ (OPMUpPOBAaHMS U pa3BUTHS  TpeOyeMbIX  KOMIETEHLUH
oOyJaromuxcs, IOCKOJbKY MO3BOJIAIOT 00ECHeUnTh aKTUBHOE B3aMMOJEHCTBHE  BCEX
YYaCTHHUKOB. DTH METO/Ibl CIIOCOOCTBYIOT IMYHOCTHO-OPUEHTHPOBAHHOMY MOJIXOY.

JUist MTHBAJIMAOB U JIUIL C OPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS YCTaHABJIUBAETCS
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0COOBIf TMOPSAAOK OCBOCHHS yKa3aHHOW JUCHMIUIMHBL. B o0paszoBaTenbHOM Tmpolecce
UCTIOJB3YIOTCS  COLIMANBbHO-aKTUBHBIE W  Pe(ICKCHBHBIE METOAbl OOYUeHHs, TEXHOJIOTUH
COLIMOKYJIbTYPHON peabuIuTalMy C LIEJbI0 OKa3aHUS MOMOILM B YCTaHOBJIEHHH IOJIHOLIEHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHWH C  JPYTUMH  CTYIEHTaMH, CO3JaHHMM  KOM(pOPTHOTO
MICUXOJIOTUYECKOTO KJIMMaTa B CTyJEHYEeCKOW rpymnme. Brleo3naueHHble 00pa3oBaTEIbHBIC
TEXHOJIOTUU JaroT HaubOosee 3(PQPEeKTHUBHBIE PE3YNbTAThl OCBOECHMS JAUCLUUIUIMHBI C IMO3ULUI
aKTyalIM3allid  COACP)KAaHUS TEMbl 3aHATHSA, BBIPAOOTKM TPOJYKTUBHOTO  MBIIUICHUS,
TEPMHUHOJIOTUYECKOH TI'PaMOTHOCTH U KOMIIETEHTHOCTH O0y4aeMOro B AacleKTe COLMaIbHO-
HaIpaBJICHHON Mo3uLuM Oyayllero crneuuaiucra, UM MOTHUBAUMM K HWHULIMATUBHOMY U
TBOPUYECKOMY OCBOEHMIO YU€OHOT0 MaTepuania.

WHuBuayanbHble KOHCYJIbTAllMM OOY4YalOLIUXCS IPOBOIATCS €XKEHENENbHO B (opMme
auanora. Jid JIMI ¢ OrpaHMYEeHHBIMHA BO3MOKHOCTSIMH 3JI0POBbsI PEyCMOTPEHA OpPraHu3alus
KOHCYJIBTALIMM C UCIIOJI30BAaHUEM DIEKTPOHHOM MOYTHI.

Konmue
Bun zausarus M cnonp3yemMble MHTEPAKTUBHBIE 00pa30BaTeIbHbBIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHH
4acoB
1 JI Jleknus ¢ aneMeHTaMu neaaroru4yeckKuii SBpUCTHKA 14

becenpl, pa3bop cUTyaluii, mocTaHOBKU MPOOIEMHBIX U
CUTYallMOHHBIX 3a/IaHUI

2 JI Jleknus ¢ anmeMeHTaMu MeaaroruyeckKuii SBpUCTHKU 14
becenpl, pa3dbop cuTyaruii, mocTaHOBKU MPOOIEMHBIX U
CUTYallMOHHBIX 3aJIAHUH

Umoczo: 28

4. OueHOYHBbIE CPeICTBA ISl TEKYLero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMeKY TOYH O
aTTecTaluH.

4.1®oH OLIEHOYHBIX CPEICTB /sl IPOBeAeHUs TEKYIIero KOHTPOJIs.

Tekymuii KOHTPOJIb MO pa3jenaM JUCUMILUIMHBI, U3y4aeMbIM B 1 cemecTtpe,
OCYILIECTBIISICTCS] B YCTHOM U MUChMEHHOU (hopme Ha 1abopaTOPHBIX 3aHATHUIX U BKIIOYAET
cleayronre BUabl U GOPMBI KOHTPOJIS: BXOTHOW (IMarHOCTUYECKHM TECTOBBIN ), TEKYIIHIA
(ycTHBIN (hpOHTAIBHBIN, TUCEMEHHBIHN, PEIICHUE 33]1a4 M YITPAKHEHUH ), IPOMEKYTOYHBIN
(MUCEMEHHOE TECTUPOBAaHKME, KOHTPOJIbHAS padoTa).

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABIISAET COOO0M MPOBEPKY YCBOCHHS Y4e OHOTO
MaTepuana, peryispHO OCyHIECTBIIEMYIO Ha MPOTsHKEHUU cemecTpa. K JocTonHcTBaM JaHHOTO
THUIIa OTHOCHUTCS €0 CUCTEMAaTHYHOCTbh, HEMOCPEICTBEHHO KOPPENUPYIOIas ¢ TpeOoOBaHUEM
MIOCTOSIHHOTO M HEMPEPHIBHOIO MOHUTOPHUHIA Ka4eCTBAa 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB MOKET MPECTABISITh COOOM:

— YCTHBIN Ompoc (TPYyIMIOBOM WM UHAUBHUIYaIbHBIN);

— MPOBEPKY BBIMOJIHEHHS MMCbMEHHBIX JOMAITHUX 33/1aHUN;

— MpOBeIeHUE JTa00PaTOPHBIX padoT;

— MpOBe/IeHNEe KOHTPOJIbHBIX PadoT;

— TeCTHUpPOBaHME (MMCbMEHHOE UM KOMIIBIOTEPHOE);

— MpOBe/IeHNE KOJNIOKBUYMOB (B MTUCHbMEHHOMN WIIM YCTHOH (popme);

— KOHTPOIIb CAMOCTOSITENILHON PaboThl CTYACHTOB (B MUCHbMEHHOM HIIM YCTHOH opme).

[Ipu TexyriemM KOHTpOJIE YCIIeBaeMOCTH aKIICHT JeJaeTcs Ha YyCTaHOBJICHUH TOIPOOHOM,
pealbHOM KapTUHBI CTYIGHYECKUX JTOCTHKEHUH U YCIIEITHOCTH YCBOCHHS UMH y4eOHOH Tpo-
rpaMMbl Ha JaHHBII MOMEHT BpeMeHH. [Ipy ’TOM KOHTpOJIe yUUTHIBAETCS OCEIAEMOCTh
CTYICHTOM ayTUTOPHBIX 3aHATUH (JIeTaeT OTMETKY B ayJJUTOPHOM XKypHalle), OllEHUBAET
YpOBEHB y4acTUs CTYICHTOB B ayJUTOPHON paboTe, CTENEHbh YCBOCHHSI UMH Y4E€OHOTO
Marepuaia 1 Bbl- ABJISIET HEIOCTAaTKU B MOATOTOBKE CTY/ICHTOB B IIEJISIX JaJIbHEHIIIETo
COBEPILIEHCTBOBAHUS

16



METO/IUKH MPETOJaBaHuUs JAHHOUW MUCIUIUIMHEI U aKTUBU3AINH PabOThI CTYJCHTOB B XOJI€
3aHATUN.

JAuarHocruyeckoe TecTupoBaHue. Ero Leib - ONpeaeieHue NCXOHbIX 3HAHUN U
O0COOCHHOCTEH MBITIUICHUS CTYCHTOB I KOPPEKTUPOBKH COACPkKaHUS Kypca, HopMUpoBaHUS
TPACKTOPUHU OOyICHHSI:

- XAMus U3yvaer ...

- Monp — 310 ...

- XMMHUYECKOE BEUIECTBO — ITO ...

- [lepeuncnuTe OCHOBHBIC 3aKOHBI XUMUH.

- YKaxkuTe BaKHeHIlIne TEOPUH, COCTABIISAIOLINE OCHOBY XUMUHU.

- U3 mepednciieHHbIX SBJIICHUI BBIOEPUTE TO, KOTOPOE HENIb3s OTHECTH K XUMUUYECKHUM:
pacTBOpEHUE COJIM B BOJE; CBEPTHIBAHUE KPOBH; B3PhIB TUHAMUTA; pa3/ie]IeHUe U30TONOB ypaHa
¢ oMo 1uddy3un.

- [Ipocreiimas (3mmnupuyeckas) GopMyiia yKa3bIBaeT ...

- XMMHYECKHI 3JIEMEHT XapaKTepHU3yeTCs

- Ilox HOpMaTBLHBIMU YCIOBUSMU B XUMUHU TIOAPA3yMEBAIOTCS CIETYIOIINE YUCIEHHBIE
3HAYEHHS TEMIIEPATYPHI U JaBJICHUS ...

- CKOJTbKO aTOMOB BOJIOPO/1a COEPKUTCS B 224 11 OyTaHa npu H.Y.?

- CKOJIbKO ¥ KaKHX dIeMEHTApHHIX YaCTHII 06pa3yloT aToM u30Toma ropa °F?

- OmnpenenuTe KBaHTOBbBIE YHCIA, OMMCHIBAIONINE COCTOSIHIE BaJICHTHOTO AIEKTPOHA

aToMa BOJOpPOJia B OCHOBHOM COCTOSIHHH.

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

- UTo Takoe XMMHYECKas CBA3b?

- Xumuueckas peaxkius o0s3aTeIbHO COMPOBOXKIAETCS BBIICICHUEM WM IIOTIOUICHHEM
SHEpPTrUH, MOCKOJIbBKY ...

- [IpuBenure hopmynbl COETMHEHNN, UMEIOIINX: a) KOBAJICHTHYIO HETIOJISIPHYIO CBA3b, 0)
KOBAJICHTHYIO MOJISIPHYIO CBSI3b, B) MOHHYIO CBSI3b, I') OJIHOBPEMEHHO HOHHbBIE U KOBAJICHTHBIC
CBSI3H.

- [IpuBeauTe npumMepbl SK30TEPMUYECKUX PEAKIUH.

- B xakux equHUIIAX U3MEPSAETCS CKOPOCTh XUMUYECKON peaKiiu?

- Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakiuu?

- Kakue BemiecTBa Ha3bIBalOT KaTalln3aTopaMu?

- XUMHUYECKUEe PEaKINK, TPOTEKAIOLIUE B TPOTUBOTIOIOKHBIX HAIPABJICHHUSX,

Ha3bIBAIOTCA ...

- Kak npurorosurs 100 r 10% pactBopa caxapa?

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

- K cunpHbIM 271€KTpoauTaM OTHOCSTCS ...

- BonHblii pacTBOp COJIM UMEET IIETOYHYIO Cpely, €CIIU COJib 00pa3oBaHa ...

- Kakue peakuiuu OTHOCAT K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM?

- K BasKHEWUIIUM OKUCTUTENSIM OTHOCATCS ...

- Ha xakue 1Ba TMIa MOYHO MOJPa3eIUTh BCE XUMHUECKHUE BellecTBa?

TecTtupoBanust mo teMe: CKOPOCTh XMMHYECKHX PeaKIHil 1 XMMHYECKOe PaBHOBeCHE

Ilpumepnuiii ounem mecmupoeanus

1. Vka3aTh MaremaTHyecKoe BhIpaKE€HHE CKOPOCTU NPSAMON peakluu:

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

1) ©=k[Fe]® [H0]% 2) v = k [Fe] [H20];

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

2. YkazaTh BbIpa)K€HUE KOHCTAHTHI PABHOBECHS PEAKLIUU

Fe203 + 3CO « 2Fe + 3CO2

K = [Fe;0;][cO)® 17
[Fe]2[cO,]*



[co,]? _ [FelP[co,]® | 3[co,] K = 3[co]
[co)?’ ) [Fe,051[C0O13’ 3[co]’ 5) 3[co,]

3. Kak u3meHuTCs KOHIEHTpaIus Kaxaoro kommoHeHTa B cucteme Na+ 3Hz «  2NHzmpu
YBEIMYECHUH KOHIIEHTPAIUU a30Ta.

1) 2K = HK =

1)yBenuuurcs, [NH3] yBenuumrcs;
2)yMEHBIINTCS, [NH3] ymenbmuTes;
3)yMeHbIINTCS, [NH3] yBenuumrcs;
4)yBenuuurcs, [NH3] ymenbmuTes;
5)yMEHBIIUTCA [NH3] He m3menwuTcs.

4, Kak noBnuseT MOBEIIICHHUE JAaBJICHUS HAa COCTOAHNUEC XUMHUYCCKOI'0 PaBHOBCCHA B CUCTCMC!

C+ H2O(map) < CO +Ha2
1) paBHOBeCHE CMECTUTCS BIIPABO;
2) paBHOBECHE CMECTHUTCS BJICBO;
3) paBHOBecHE HE HAPYIIUTCS.
5. Kak moBiusieT MOHKCHUE TEMIIEPATYPhI HAa COCTOSIHUE XUMHUYECKOTO PAaBHOBECHS B
cucteMe:2NO + Oz < 2NOg; AH<0
1) paBHOBecHe HE HAPYIIUTCS,
2) paBHOBECHE CMECTHTCS BJIEBO;
3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu ouenxku mecma: npaBwibHbIX 0TBeTOB 90-100% - «otmuanO», oT 80 % 10
90%-— «xopomoy», ot 60 % 1o 80%— «yZOBIETBOPUTEIHHOY», MeHbIIE 60 % - «HEYIOBICTBOPH-
TEIBHOY.

TecTupoBanust no reMe: OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PEeAKIIUH
Ilpumepnutit 6Gunem mecmuposanus
1. K xakomy Ty peakIfii OTHOCUTCS JTaHHAs PEaKIIUs?
KOH+C12 — KClO3+ KC1 +H20
1) peakius MEKMOJIEKYISIPHOTO OKUCIICHHSI — BOCCTAHOBIICHHS;
2) peaxiys BHYTPUMOJICKYISPHOTO OKUCICHHS — BOCCTAHOBJICHUS,
3) peaxius AUCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKoro 3JIEeMEHTa, U3MEHSIs CTEIeHb OKUCIICHHUSI, OKUCIISUIUCH B PEAKIIMH:
Pb(NOs3)2 — PbO + NO2 + O2
1) cBuHIA; 2) a30Ta; 3) KUCIOpOAa; 4) CBUHIIA U a30Ta; 5) a30Ta M KUCJIOPOIa.
3. CKoIbKO 51eKTpoHOB oTaaeT ol Cr¥* B peakuuu:
Cr** + Bro+ OH — CrOf™ + Br + H,0
1)1;2)2;3)3;4)4;5)5.
4. CKOJBKO MOJIEKYN a30THOM KUCIIOTHI y4aCTBYET B KAUYECTBE OKHCIUTEINS B pEaKIUU:
FeS + HNOs — Fe(NOz)3+ S + NO + H.O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kaxoii cpezie oCyIecTBIS€TCS Peakiiys, MPOTEKAIOIIas [0 CXEMeE:
MnO2+ KC103+ ... - KoMnOs+ KC1 + ...
Kpumepuu oyenku mecma: npaBuibHbIX 0TBeTOB 90-100% - «oTinuHO», 0T 80 % 110
90%-— «xopomo», ot 60 % 10 80%— «yn0BIETBOPUTENBHO», MeHbIIe 60 % -
«HEYJIOBJIETBOPUTEIHHO

Konmponvnaa paboma sBnsiercs olHOW U3 cloXHbBIX (popMm mpoBepku. KoHTposbHas
paboTa, Kak MpaBHJIO, COCTOUT U3 HEOOJBIIOr0 KOJIWYECTBA CPEAHUX IO TPYIHOCTH BOIPOCOB,
3a]ay WK 3a/1aHu, TpeOYIOMMX MoUCcKa 000CHOBAaHHOTO OTBeTa. Bo BpeMsi MpOBEPKU U OIIEHKU
KOHTPOJIBHBIX MMUCBbMEHHBIX pabOT MPOBOJUTCS aHAIU3 PE3YJIbTATOB BHINIOJHEHUS, BBISBISIOTCS
TUIHYHBIE ONIMOKH, a TaKXKe MPUYMHBI UX nosiBieHus. KoHTpoabHast paboTa 3aHMMAaeT 4acTh
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y4eOHOTO 3aHATHS C pa300POM NMPABUIIBHBIX PEIICHUH HA CIEIYIOLIEM 3aHIATHH.
[lepeueHb KOHTPOJIBHBIX PAOOT NPUBEAEH HUXKE.
Konmponsnasa pavoma 1. Ocrognvie nonamus u 3aKoHbl XUMUU
Ilpumepnulit 6unem Kk KOHMPONLHOU padome

1. BeruucnuTe 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 MOJISIPHYIO Maccy rasa, eciau Macca 280 mi ero pu temmneparype 21 °C u gasne-
aun 2.026-10° 11a pasra 0,65 T.
3. I'me comepkutcs 6ombine Mosiekyir: B 1 1 xmopa nipu 23 °C u naBnennn 98 500 [Tawm B 1 11
okcupa yriepoaa npu 55 °C u nasnenuu 10 600 I1a?

Konumponsnan paboma 2. Pacmeopul

Ilpumepnulii 6unem Kk KOHMPONLHOU padome
1  BpuucnuTh MOSIPHOCTB pacTBopa ¢ MaccoBoit moneit H2 SO4 15%, ITnotHocTs 15% pac-
tBopa H2 SO4 paBHa 1,1 r/mi.
2 K 150r pacTBOpa r'uIpoKcHIa Kajaus ¢ MaccoBOM noJeit 6% modasumm 9 r KOH.
OmnpenenuTb MaCCOBYIO JIOJIO IIEJIOYH B TIOJTYYEHHOM PaCTBOPE.
3. Onpenenutsh Maccy pacTBOPa MMAPOKCHIA KAMs ¢ MAacCoBOM onei 20 %, KoTopyro HE0O-
xonuMo mipudaBuTh kK 200 1. pactBopa ¢ MaccoBoit goseir 70%, aroos! monyts50% pacTBop.
4. JInsa werirpamm3anuu 20 mia KOH notpe6osanocs go6asuts 15 Mt 0,3 H

Kpumepuu oyenxu KOHTPOJILHBIX pabOT:

— OILIEHKA ‘“3a4TEHO’” BBICTABIIIETCS CTYIEHTY, €CJIM OH IPaBUJIBHO IIPUMEHSET TEOPETHU-
YeCcKHe TOJIOKEHHS Kypca TPU PEHICHWH TMPAKTHYECKUX BOMPOCOB U 3a/1a4, BIaJieeT HE0OXOau-
MBIMH HaBBIKaMH M TPUEMaMH WX BBHITIOJTHEHUS;

— OILICHKA “‘HE€ 3a4TEHO’’ BBICTABIIACTCS CTYACHTY, €CJIM OH HE 3HAET 3HAYUTEJIbHOU YacTH
IIPOrpaMMHOTO MaTepHaia, B pacCUeTHOM 4aCTU KOHTPOJIbHOM pabOThl JOIYCKAET CYIECTBEHHbIE
OImMOKH, 3aTPYIHSAETCS OOBSICHUTH PACUETHYIO YacTh, a TAKKE HEYBEPEHHO, C OOJBIMMH 3a-
TPYAHEHUSMHU BBINIOJIHSIET 3aJjaHUs I HE CIPABIIAETCS C HUMH CaMOCTOSITEIIBHO.

[TnanupyembiMu (popMOI TEKYIIETO KOHTPOJS 3HAHWW CTYJIEHTOB IO paszeiaM JHCIH-
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpe, SBJSETCS YCTHBIA ONpOC Ha JIaOOpPaTOPHBIX 3AHSATHUSX IO
TEOPUM METOJa aHallh3a, UCIOJIb3yeMOro B JAOOPATOPHOM MPAKTUKYME, U OCOOEHHOCTSIM BBI-
MOJIHAEMOH Tab0paTOpHOU padOThI, a TAK)KE PEHTHHTOBBIE KOHTPOJIbHBIE PA0OTHI.

IIpumepHbIii NepeyeHb BONPOCOB N0 TEOPUM METO/Ia AHAJIN3A, HCI0JIL3yeMOro B

J1a00paTOPHOM NPAKTHKYME, U 0COOEHHOCTSIM BbINOJIHSAEMOM J1a00paTOpHOi padoThI:

1. UYro Takoe nepBUYHbIE cTaHIapTHBIE BemecTBa? Kakue TpeboBaHus K HUM IPEIbABISIOTCS?

2. Ha3zoBuTe OCHOBHBIE CIIOCOOBI MPUTOTOBJICHUSI CTAHIAPTHBIX PACTBOPOB.

3. Kaxkue pacTBOpHI Ha3bIBAIOTCS BTOPUYHBIMU CTaHapTHBIMU? KakuM 0Opa3om ycTaHaBIMBa-
10T UX TOYHYIO KOHIIEHTpaluo?

4. JlaiiTe ompeeseHre CIeAyOIINM MOHATUSM: TUTP PACcTBOPA; SKBUBAJICHT BEIIECTBa; (PakTop
SKBHUBAJIIEHTHOCTH; MOJISIpPHAsl KOHILIEHTPALMsI; MOJIIpHAs KOHIIEHTpAlsl SKBHUBAJICHTA; Mac-
coBas nouist. [IpuBeaute hopMynbl, CBSI3BIBAIOIINE ITH TTOHSATHSI.

5. B yem 3axirouaeTcs CyTh METOJIa KHCIIOTHO-OCHOBHOTO TUTpoBaHMs? Kakue peakuuu Jiexar
B OCHOBE 3TOr0 Metona? TpeGoBaHMs K peakiusM B METO/€ KUCIOTHO-OCHOBHOTO TUTpPOBA-
HUSL.

6. Kaxkue BemecTBa MOXHO MPUMEHSTh B METOJI€ KHCIIOTHO-OCHOBHOTO TUTPOBAHHS B KAYECTBE
tutpanTta? TpeboBaHusl.

7. C mOMOIIbIO KaKUX CTAaHAAPTHBIX BEIIECTB MOKHO CTaHIAPTU3UPOBATH KUCIOTHI, OCHOBA-
HUs?

8. Kaxk ompenenuTs Ha MpaKTUKE MOMEHT OKOHYaHUS TUTPOBaHUA? YKa3aTh €ro Ha KpUBOU
TUTPOBAHUSL.

9. MHaukaTtopsl B METOJE KUCIOTHO-OCHOBHOTO TUTPOBAHUS: TPEOOBaHUS, 0COOEHHOCTH CTPO-
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€HHsI, OT Yer0 3aBUCUT U3MEHEHHE OKPACKH M KaK 3TO MOXHO 00bAcHUTH? [IpumMepsl

10. Kak BbIOpaTh MHAUKATOP AJIsI KOHKPETHOTO TUTPOBAHUSA?

11. TIpencraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX U CJIA0OBIX KUCIOT ¥ OCHOBAaHHM. YKa3aTh
TOYKY 9KBUBAJIEHTHOCTH.

12. Tlo kakOMy 3aKOHY ITPOBOAUTCS pacueT pe3yabTaToB TUTPOBaHUA? OOBICHUTD HAa IPUMEpPE
nabopaTopHOi pabOTHI.

13. Ha yem 0CHOBaH METO/1 MOJICKYIIIPHOW CHIEKTPOCKOIIUH B BUAUMOUN 1 YD 001acTsIX CHEKTpa.

14. B3aumopelicTBrE BEIIECTBA C 3JIEKTPOMAarHUTHBIM U3JIydeHUEM B BUAUMON 1 Y @ obnacTsax
CIICKTpA.

15. OcHOBHO1 3aKOH NOIJIOIIEHUS JIEKTPOMAarHUTHOTO U3TydeHusl. MosipHbIi KOAphUIUueHT
CBETOTOIJIOIIEHUS

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

17. Jlaiite ompeneneHre ONTUYECKOM TIIOTHOCTH, TTPOITYCKAHUS.

18. Cxema ®3OKa. JlerekTopsl. CriocoObI MOHOXpOMATH3AIUHN H3TydeHUs. KakoB MPUHIIHIT ITO1-
60opa cBeTo(UIBTPOB MPU MPOBEACHUH (POTOMETPHUUECKUX U3MEPEHUI?

19. OcHOBHBIC OTIINYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

20. Crioco0pl mepexo/1a OT aHATUTUYECKOTO CHTHANIA K KOHIIEHTPAIMH B METO/1€ MOJIEKYJISIPHON
CHEKTPOCKONUU B BUANMON U YD 00acTsx crekrpa.

21. Ha yemM OCHOBaHBI ANEKTPOXUMHUYECKHE METOIbI aHAJIH3a.

22. CyniHoCTh METO/1a IOTEHIIMOMETPHH.

23. YeM OTIAHUAIOTCS JIEKTPOIbI CPABHEHHS OT U3MEPUTEIBHBIX 3JIEKTPOJIOB?

24. OnumuTe MPUHITAT pabOThI XJIOPCEPEOPSHOTO IEKTPOIA.

25. TIpuHIUTT TeWCTBUS METALNTUICCKHIX JICKTPOIOB.

26. NoucenextuBHbBIC MMEKTPoibI? CTEKITHHBIN AnekTpoa. OnpeneneHue pH.

27. Cnoco0bl mepexo/ia 0T aHAJIMTUYECKOTO CUTHalla K KOHIICHTPAIlMU B METOE MOTEHIIMOMET-
pun.

28. TloteHumomeTpuieckoe TUTpoBaHue. B kakux KOopHATaX MOKHO MOCTPOUTH KPUBYIO T10-
TEHIIUOMETPHUYECKOTO TUTPOBAHUS?

IIpyMepbl peHTUHIOBBIX KOHTPOJIbHBIX PadoT MO0 Kypcy
PeiiTuHroBasi KOHTpPoJLHas padora Nel
1o reMe «Kuciomuo-ocnosnoe pagnosecue u KUC10MHO-0CHOBHOE MUMPOSAHUE

TUIIOBOU BAPUAHT

1 Cdopmynupyiite 3aK0H IEHCTBYIOIIUX Macc IJii PAaBHOBECHBIX CUCTEM. 3alUIINTE KOHCTAaH-
Thl PAaBHOBECHS IJISl CIEAYIOIIMX MPOIECCOB: TuUccouuanuu mypaBbuHON kuciaotesi HCOOH +
H,0«<> HCOO + H30"; kommuekcoo6paszosanus Ag* + 35,037« Ag(S:0 x%; (3 6anna).
2. YKaXXuTe OCHOBHBIE MOJIOKEHUS TpoTOoNuTHYecKoi Teopun bpéucrena-Jloypu. Paccuuraiite
pH pactBopa, B kotopom coaepxkutcsa 0,1 M HCOOH u 0,25 M HCOONa (KsHCOOH =1,8-10
Y (5 6annos)
3. Ompenenute GakTop 3KBUBATCHTHOCTH M MOJISIPHYIO MAacCy SKBHUBAJIEHTA KUCIOTHI B Peak-
un: HoSO3z+ 2KOH=K>S03 + 2H,0 (2 6anra)
4. Yto Takoe MepBUYHBIE CTaHIApTHBIE pacTBOphl? Kakue TpeGoBaHUS K HUM MPEabsSBISIOTCS?
HazoBute ocHOBHBIE CMOCOOBI MPUTOTOBICHHUS CTaHIAPTHBIX pacTBOPoB.B mepHoil konbe Ha
500,0 mn pactBopunu 1,4356 t maseneBoit kuciotel (H2C204-2H20). Onpenenure MOISpHYIO
KOHIIEHTPAIIMIO, MOJISIPHYIO KOHIIEHTPAILIUIO SKBUBAJIIEHTA U TUTP MOJIYYEHHOTO pacTBopa (3 b6a-
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-BOCCTAHOBUTEIBHOMN PEAKIIUU:

2. IlepmaHranaToMeTpusi; ypaBHEHHUS, JIS)KAIIME B OCHOBE MCIIOJIb30BAHUS NIEpMaHraHaTa Kajlus
B KayecTBe okuciaurens. [Ipurorosnenue, xpanenue u cranaaprusanus pacrsopa KMnOs. Ilpu-
yiHbl U3MeHeHUs TuTpa pactBopa KMnOgs. [Ipumenenne merona. Paccuntath 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 IEHCTBHs, TpeOOBaHUS K HHIUKaTopaMm. [Ipu-
BE/IUTE MTPUMEPBI METAITIOXPOMHBIX HHIUKATOPOB. (5 H6an106)

PeiiTunroBasi KoHTpoJbHas padora Ne3
10 TeMe «PuU3UKO-XumuuecKue memoovl AHaIu3a»
TUTTOBOW BAPUAHT
1 Ha yeM oCcHOBaH METOJ MOJIEKYISIPHON CIIEKTPOCKONUHU B BUAUMOM 1 Y® obnacTsx cnekrpa.
CriekTp MoOrJIONIeHNs: 1 OCHOBHBIE (hOpMbI ero mpezacrapieHus. OCHOBHOM 3aKOH MOTJIOIIEHUS
3JIEKTPOMArHUTHOTO W3iydeHus. [laliTe omnpeneneHue ONTUYECKON MIIOTHOCTH, MPOMYCKaHHUS.
Cxema ®DKa, ocHOBHbIE y311bI TprOOpa. KakoB mpuHuun noadopa cBeTopuiIbTpoB MU MpPOBeE-
neHuu QporomeTrpuueckux uzMepeHuit? CrnocoObl mepexoja OT aHAIMTUYECKOTO CHUTHalla K
KOHIICHTPAIIUU B METOJE MOJIEKYJISIPHOM CHEKTPOCKOTUHU B BUANMON U Y® 001acTsAX CHeKTpa.
(5 6annos)
2. Xpomatorpamma. Kakoil 0CHOBHO# mmapaMeTp UCTIOIB3YIOTCS ISl HACHTH(HUKAIIMA BEIIECTB B
xpomatorpadun? HazoBuTe OCHOBHBIE MapaMeTphl, UCIOIb3yEMbIE IS KOJIMUYECTBEHHBIX M3Me-
penuii B xpomatorpaduu. O0paboTka pe3yapTaToB xpoMmatorpadudeckoro anainusa. (5 6auios)
3. [NoreHmmomMeTpuvecKoe TUTPOBaHHUE. B KakMX KOOpIMHATAX MOXKHO MOCTPOUTH KPUBYIO TO-
TEHIIMOMETPUYECKOTO THUTPOBAHMS U KaK ONpeAeauTh 00beM B TOUKe SKBHBasieHTHOcTU? [lpu-
MEHEHHE METOa U ero npeumyiiectsa. (5 d6awios)

Kpumepuu oyenku peiimunzoevix KOHmMpoavHvix paoom: 15-12 Gaios - «OTIHIHO,
11,5-8,5 — «xoporioy, 8-5 — «yTOBIETBOPUTEIBHOY», MEHBIIIE S5 - «HEYIOBICTBOPUTEIHLHO

4.2 ®oHJ OLIEHOYHBIX CPECTB VISl POBeIeHUsI MPOMEKYTOUHOM aTTecTaluu.

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

Bonpocut k 3auemy:
1.CTrexruoMeTpuyecKre 3aKOHbI XUMUH UX POJIb B COBpEMEHHOM XuMuu. [IpoOaemMbl 3KOJIOTHH.
2.BoJiHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yanun3m 3j1eKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHUS aTOMa.
4. KBaHTOBBIC UHClIa. ATOMHEIE S, P, d, - opOuTam.
S5.IIpyuHIHAIIBI 3aITOTHEHUE JIEKTPOHAMU aTOMHBIX OpOUTaJICH.
6. [lepuoanueckuii 3akoH. [lepuoauueckas cucrema anemenToB J[.M. MenneneeBa. Knaccudu-
Kalus 3JeMEHTOB (s-, p-, d-, ).
7. Xumnueckas cBa3b. [lonarue o metone BC u MO.
8. KoBanenTHas cBs3b. CBOICTBA BEIIECTB C KOBAJICHTHOM CBS3LIO.
9. MoHHas cBA3b. DNEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.
10.BonopoHas CBsI3b U €€ CBOMCTBA.
11. CBa3b B MeTaiuiax. CBOHCTBA BEMISCTB C METAINUECKOH CBI3BIO.
12.Tumbl KpUCTATUIMUECKUX PEIIETOK U CBOMCTBA COETUHEHU.
12.30nHas Teopus. [IpoBOJHUKN TOKA U JUDJIEKTPUKH.
13. TepmoamHamudeckue cuctemMbl. OYHKIIUU COCTOSHUS. DHTANBINS, DHTPOIHUS, BHYTPEHHSS
SHEPrus — mapaMeTpbl COCTOsIHUS BenlecTB. CTaHIapTHBIE TEPMOIMHAMHYECKHE TTapaMeTphl 00-
pa3oBaHMs BELIECTB.
14. TlepBblit 3aKOH TEPMOIUHAMUKH.
15. Duepretudeckue d(hHEeKThl XUMUYECKUX peakiuil. TepMoxuMuieckue ypaBHeHUs. 3aKOH
I'ecca u ero ucnoJib30BaHuE AJI1 TEPMOXUMHUECKUX PACUETOB.
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16. ITonsiTre 00 3uTponMK. DHTpONUs (a3zoBoro nepexoaa. Bropoii 3akoH TepMOAMHAMUKY.
17.1306apHo-n30TepMuueckuii motenuuain (3ueprust [ m66¢ca). Hampapnenue nporekanus Xu-
MHYECKUX PEAKLIHM.

18. CkopocTh XMMHUYECKOW peakuy U (haKTOPBI Ha €€ BIUSAIOUINE. 3aBUCUMOCTh CKOPOCTH pe-
aKLUU OT KOHUEHTPAlUU. 3aKOH JIEHCTBYIOIIHUX Macc.

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

20.ITonsiTHe 0 TEOPUM AKTHBUPOBAHHOIO KOMIUIEKCA. DHEPI'Hsl aKTUBALUHU.

21.'oMOT€eHHBII U reTeporeHHbIN KaTanu3. ABTokaranu3. epMeHTaTUBHbIN KaTanus.

22. O6paTumble U HeOOpaTUMble peakliuu. Xumuueckoe papHoBecue. [Ipuniun Jle-1llarensbe.
CwMmenienue paBHoBecHs. KoHcTanTa paBHOBeCHS U (PAKTOPHI HA €€ BIUSIONINE.

23. lucniepcHbie cUCTeMbI U uX Kinaccudukanus. [lonatust 00 uaealbHBIX U peagbHbIX PaCTBO-
pax.

24. Xumunueckas reopus pactBopos J[.M. Menneneesa. O61ine cBoiicTBa pacTBOPOB.

25. 3akonsl Payms.

26. Ocmoc. 3akoH Baut-T'odda. Ocmoc B mpupojie. M3otonnueckuit ko3 uiineHT.

27 IlpencraBieHue 0 MEXaHU3ME JIEKTPOJIUTUUECKON JUCCOIMAIINH B BOJTHBIX pACTBOPaX.
28.Crenenp aucconuanuy U (pakTopbl Ha ee Biustonre. 3akoH pazbasienust OcBaiibia
29.KoncranTa nuccornuanuu U (akTopbl Ha €€ BIHSIOIIHE.

30 Bona ee pons B ipupoie. Monroe mpousBenenue Boasl. Bomopoansiii mokaszatens ( PH )
pacTBopa.

31. BydepHbie pacTBOPHI U X CBOKCTBA. X pob B IpHpoIe.

32. TIoHATHE O TEOPHH CHIIBHBIX AIEKTPOJIUTOB. AKTUBHOCTH, KOO (OUIIMEHT aKTUBHOCTH, HOH-
Hasi CHJIa pacTBOpa.

33. 'mapomm3 coneit. HeoOpaTumerit ruaposms. CTeneHb U KOHCTaHTa THApoJn3a. BiausHue
TeMIlepaTypbl ¥ pa30aBiIeHUs HA CTENEHb TUAPOJIN3A.

34. Tlpouszsenenue pactBopumoctu (I1P). YcnoBus Beimagenus ocaaka.
35.0KucIuTEeNbHO-BOCCTAHOBUTEIbHBIC peakiuu. Kimaccudukanus. VX poss Bopupoje.

36. DIIEKTPOXUMHUYECKHUE CBOMCTBA PacTBOPOB. CTaHIAPTHBIN JEKTPOIHBIN OTSHIMA U (haK-
TOpBI HA HETO BiUAIONIME. YpaBHeHUuEe HepHcera.

37. T'anpBannueckwuii 3aeMeHT. DJ]C rarbBaHUYECKOr03JIEMEHTA.

38.21eKkTpoau3 paciiaBa 1 BOJHOTO pacTBOpa COJIEH.

39.0011ue cBoiicTBa METaNIOB M HEMETAJIOB. XMMUYECKHE CBOMCTRA.

40. Yriepoa. XMMHYECKHUE CBOMCTBA MPOCTOTO BEMIECTBA U CBOMCTBA COEIMHEHUM yIriiepo/iac
kucyopoioM. [lapaukoBbIi A deKT.

41. Knaccuduxaiusi OpraHi4ecKux COeIMHEHUN. YTIIEBOAOPO/IbI.

42 Kucnopoa. AniotponHas Moaudukanus. XMMUYecKHe CBOMCTBA. JKOJOrHuecKue mpooe-
MBI.

43. [llenoynble MeTaJUIbl. XMMHUECKHE CBOMCTBA MTPOCTHIX BEIIECTB U UX COCTUHEHUH.

44 1llenoyHO3eMeNbHBIE 3JIeMEHThl. XUMUYECKUE CBOICTBA

45. CtpoeHre 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTuHEeHHH d-meMeHToB. XUMUYeCcKas CBS3b B
KOMILJIEKCHBIX COEIMHEHHUSIX.

46.Meton BC u Teopus KpUCTAIIIMYECKOTO TOJIsI O TEOMETPUM U MAarHUTHBIX CBOMCTBAaX KOM-
MIJIEKCHBIX COETUHEHUN.

47.5sIBneHue paguoakTUBHOCTH. Buabl paanoaktuBHOCTH. PagroakTuBHbIe 31eMeHTHI. CIOCOOBI
oOHapyXeHUS PaTUOAKTUBHOCTH

48 I'eoxumuueckas KiacCU(pUKAIUs YIEMEHTOB

Kputepun onenkn:

OmneHka 3HaHWI MO MUCHMIUIMHE Ha 3ayere npexanojaraet aAuddepeHIupoBaHHbIN MO -
XOJ K CTYAEHTY, YUeT ero MHAUBHUIYAIbHBIX CIIOCOOHOCTEH, CTENIEHb YCBOCHUS U CUCTeMAaTH3a-
IIUY 3HAHUH y4eOHOTO Kypca, YMEHHUs JleNlaTh JJOKa3aTelbHbIe BBIBOJIBI U 00001IeH s, (HOPMUPO-
BaHUS OOIEKYIbTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETEHTHOCTEH.
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OneHuBaeTcst HE TOJIBKO INyOMHA OHMMAHHS OCHOBHBIX pa3zesioB Y4eOHOM AMCLUILIN-
HBI, HO ¥ TIOCEIAeMOCTb JIEKLIUH U JTa00PaTOPHBIX 3aHSATHIA, aKTUBHOCTh MIPU YCTHBIX ONpOCax U
COZIEPKATENBHOCTh YCTHBIX OTBETOB.

OneHka Onucanue
OTBET IIOJIHBIM U NPAaBWIbHBIA Ha OCHOBE U3yYEHHBIX TEOPUH, Ma-
3auTeHo TEpHUaJ U3JI0KEH B OIIPEAEIEHHOMN JIOTUYECKOU ITOCIIEI0BATEIIBHO -

(ITPOIBMHYTBIA YPOBEHB) | CTH, P 3TOM JOIYCKAIOTCS HECYIIECTBCHHBIC OMMOKH B OTBETAX
Ha TEOPETUYECKHUE BOMPOCHI HIIM B PEIIEHUM 331a4U, KOTOPBIE CTY-

JACHT MOJKCT UCIIPABUTD 110 YKA3aAHUTIO NPCIIOAaBaTCIIA.

OTBET IOJIHBII, HO MPU 3TOM JIOIYIIEHA CYLLIECTBEHHAs OlIMOKa

3a4reHo WJIM OTBET HEMOJIHBIN, HECBA3HBIN, YACTUYHO OCBOCHHBIE YMEHHUS
(MOpOTOBBIA YPOBEHD) NPUMCHSTh TCOPETUUCCKUE 3HAHUS NPU PCIICHUM NPAKTHUCCKUX
npoOJIeM.
OTBET OOHAPY)KMBAET HE3HAHNE OCHOBHOTO COJICPKAHHS y4eOHOTO
He 3auyteno Py JIep yi
MaTepuala.

Bonpocul k skzameny:
1 AmnanuTudeckas XMMHs Kak Hayka. Merozapl aHaim3a. Metonuka aHanu3a. OCHOBHBIE CTa-
MU XUMHYECKOTO aHaJIH3a.
2 XuUMHYECKOE paBHOBECHE B TOMOTECHHBIX CHCTeMax. 3aKOH JeWcTBYrOMHMX Macc. KoHcTanTa
paBHOBECHS: TEPMOJWHAMHUYECKAs, peajdbHas W yCJIOoBHAasA. AKTUBHOCTh. Kod(duimeHt aktus-
HOCTHU. MoJibHas 10JIsT HOHA.
3 TurpuMmerpuueckrue METOIbl aHAW3a. TpeOOBaHUSA K peakiusM B THTpuUMeTpuu. [lepBud-
Hble ¥ BTopuuHble cTanaapThl. [Ipumepsl. Ctangaptuzanus. CnocoObl TUTPOBaHUS: MpsiMOE, 00-
paTHOE U 3aMECTUTENBHOE.
4. Tlporomutuueckas teopus bpencrena-Jloypu. OcHoBHBIE ee mosokeHus. KucioTel, ocHO-
BaHus U amponuTel B Teopun bpencrena-Jloypu. ComnpspkeHHas nmpoTosuThydeckas mnapa. Kos-
CTaHThI KUCJIOTHOCTH U OCHOBHOCTH.
5 Peakmnusa aBrompotonuza. KoncranTta aBronportosmza. MornHoe npousBenenre Bobl. Boo-
POAHBIA M TUAPOKCUIIBHBIN MTOKA3aTENH, CBA3b MEeXAy HUMU. Kucible, menounbie, HEUTpaJIbHbIE
pactBopsl. Pacuer pH B pacTBOpax CUIBHBIX U CIAOBIX AJIEKTPOJIUTOB.
6. Ilonstue o OydepHbIx pacTBopax. Mexanusm OydepHoro aeiictBus. bydepHas eMKOCTb.
[Tpumepsr Oydepubix cuctem. Pacuer pH Oydeproro pactBopa.
7. KucnotHo-ocHoBHOe TUTpoBaHue. KpuBas KHCIOTHO-OCHOBHOIO THUTPOBAHHS, TOYKA SKBU-
BAJICHTHOCTH, CKa4OK TUTpoBaHMs. PaKTOphl, BIUAIOMIME HA cKadok. [IpakTnueckoe npumeHe-
HUE KMCJIOTHO-OCHOBHOI'O TUTPOBAHUS.
8 HMuauxaTtopsl, IpUMEHSEMbIE B METOJAE KHCIOTHO-OCHOBHOTO TUTpOBaHUA. OCHOBHBIE IO-
JIO’KE€HUSI HOHHO-XPOMO(DOPHOI Teopun MHAUKATOpPOB. MHTEpBan mepexo/ia OKPacKu KUCIOTHO-
OCHOBHOTO MHAUKaTopa, pT. Ha ueM ocHOBaH BbIOOp KHUCIOTHO-OCHOBHOTO MHIMKATOpa?
9. OxucnauTenbHO-BOCCTAaHOBHUTENbHAS peakiusa. OKUCITUTENb U BOCCTaHOBUTENb. CTaHmapT-
HBI OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIM MOTEHLUA. Y CTPOICTBO TaJIbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBIN BOJOPOIHBIN 3IEKTPO/I.
10. VYpaBuenue Hepucra. BnusiHMe MOHHOW CHIIBI M KOHKYPUPYIOLIUX PEAKLUUH Ha BEJIUYUHY
ANEKTPOJIHOTO noTeHuuana. Bnusaue pH Ha BenMuuHy 371€KTPOAHOTO NOTEHLIUATIA.
11 KoHCTaHTa OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO paBHOBecHs. PacueT KOHCTaHTHI paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENBHOU peakiuu. Uto xapakrepusyet ee BennunHa? Kak MOxHO
WM3MEHUTH HAIlPaBJICHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu?
12 OxucnurenbHO-BOCCTAaHOBHUTEIBHOE TUTpoBaHHE. KpuBbie penokc-tutrpoBaHus. DakTopsl,
BIIMSIONINE HAa BEJIMYMHY CKauka Ha KPUBOW OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHOIO THUTPOBAHUSI.
Pacuer moTeHnuana B TOYKE SKBUBAJIEHTHOCTH JUIsl OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAK-
1107078
13 Munukatopsl, mpUMeHsEMbIe B OKUCIUTEIHLHO-BOCCTAHOBUTEIHPHOM TUTpOBaHUH. Kiaccu-
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¢dukamys, TpeOGOBaHUS K HHIUKATOpaM, IpuMepsl. MIHTepBai mepexoia OKpacku peoKc-
HMHJMKATOpOB, pT.

14 Ilepmanranaromerpus. CymHocTh MeToAa. [Ipurorosienue, XxpaHeHUE U CTaHAAPTU3ALUS
pabouero pactopa. [IpakTHueckoe UCHONIb30BaHHUE.

15 Tuxpomaromerpus. Y paBHEHHUE, Jexkallee B OCHOBE MeToa. [Ipurotosienue padodero
pacTtBopa, MHAUKATOpbl. [Ipumenenune metoa.

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

Hoe unciio. DakTopel, BIUSIONME HA YCTOMYMBOCTH KOMILIEKCHOTO coeauHenus. Koncranra
YCTOMYMBOCTH KOMIUIEKCHBIX COSAMHEHUI: TEPMOUHAMUYECKASI, peaibHasl U yCIIOBHASL.

17. Kommnexkcomerpuueckoe tutpoBanue. ITA. OcoOeHHOCTH B3aUMOJICHCTBUS METAIUIOB C
O/ITA. KpuBasg KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHUSA. DaKTOpHI, BIUSAIOIIME HA BEIUYUHY
CKayKa Ha KPUBOM KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHHUS.

18 Muaukatopsl B METOJ/Ie KOMIUIEKCOHOMETPHUICCKOTO TUTPOBAHUS. METalIIOXpOMHBIC WH/IH -
Katopel. MexaHu3M HX JeHCTBUS, TpeOoBaHMs K WHAWKaTopam. l[IpuBenurte mpumepsl Me-
TAJUIOXPOMHBIX MHIUKATOPOB.

19, TIpumeHeHHE KOMITJICKCOHOMETPUYECKOTO TUTPOBAHUS IS ONPEICICHIS KATHOHOB M aHUO-
HOB. KoMIIsIeKCOHOMETpHUYECKOE OTIpeIeNIeHne KabIus U Maraus. OnpeneneHne )KeCTKOCTH.

2. Knaccudukarmus (HU3NKO-XUMUISCKUX METOJOB. JlMamma30H ONpPEIe/IeMbIX COJCPKAHUM.
[Ipenen obHapyxenus. M30upaTenbHOCTh, YyBCTBUTEIHHOCTh aHaM3a MeTol U METOAMKA aHa-
nu3a. AHanmutrdeckuit curHai. CrocoObl mepexoga OT aHATMTHYECKOTO CHUTHAIA K KOHIICHTpa-
LMU: TPAAYUPOBOYHBIN rpaduK, CTAaHIAPTHOM 100aBKH, OJJHOTO 3TaJOHA.

2l DnexTpoMarHWUTHOE M3JIydeHue. B3anMoeiicTBre BemecTBa ¢ AJIEKTPOMATHUTHBIM H3JTyde-
HUEeM B BUAUMOU U Y@ obnacTsax criekTpa. OCHOBHOW 3aKOH IOTJIONICHUS IEKTPOMArHUTHOTO
u3nydeHusi. Mossipuelii koaddunueHT cBeronornomenus. OnTuueckas MIOTHOCTh, MPOITYCKa-
Hue. CrekTp MoryoneHus: 1 OCHOBHbIE ()OPMBI €T0 MPEACTABICHUS.

2. Metoa MOJEKYJIAPHON CIIEKTPOCKOTHH B BUuauMoi 1 Y® obnactsax cnekrpa. Cxema OOKa.
OcHoBHbIE y31bI TpuOOpa. OCHOBHBIC OTJIMYUS CHEKTPOPOTOMETPOB OT (HOTOIIEKTPOKOJIOPH-
MeTpoB. KadecTBeHHBI M KOJWYECTBEHHBIN aHanmu3. CrnocoObl mepexoaa OT aHAIMTHYECKOTO
CUTHaJia K KOHLEHTPAllMd B METOJIe MOJICKYJISIPHON CIIEKTpOCKONHUU B BUAUMOM U Y® obmactsax
CIEKTpa.

23, AtomHo-abcopOuuoHHas crnekTpockonus. Pe3zonancHoe wusnmydenue. (CxemMa aTroMHO-
abcopOILMOHHOTO crieKTpoMeTpa. MICTOYHUKHM pe30HaHCHOIO M3JIyuyeHus (J1amra ¢ MOJIbIM KaTo-
JIOM U 0€33JIeKTpOAHAs J1aMIla). ATOMH3aTOPbl, OCHOBHBIE MPEUMYIIECTBA ANEKTPOTEPMUUYECKOM
aTOMHU3ALIMM 110 CpaBHEHUIO ¢ T1aMeHHoU. KonmnuectBenublid ananu3 B metoge AAC. IIpumene-
HUE METOJA.

24 AtoMHO-’3MHCCHOHHasi crnekTpockonus. llomydyenue crnekTpoB ucmyckanus. VcTodyHUKH
BOo30OyxkaeHust B Metosie ADC, ux Ha3zHaueHue. [Iporiecchl, mpoTeKarone B ICTOYHUKE BO30YXK-
neunsa. KauecTBeHHBIN M KOJIMYECTBEHHBIA aHanu3 B MmeTone ADC.

2. Pentreno-duyopecuentnoiit ananu3 (POA). Cymnocts metona. [lomyyeHne peHTTeHOBCKO-
ro m3inydeHus: npoOwl. KauecTBeHHBIN U KoJMYecTBeHHbIN aHanu3 B Metonie PDA. Xapakrepu-
ctuka meroga POA, npumeHeHue.

2. DnexTpoxuMHUeckue MeTojsl aHanu3a [loTteHnmomerpus. M3mepenne moTeHmuana. Jiek-
TPOJIbI CPAaBHEHUS U U3MEPHUTENbHBIC ANIEeKTPoIbl. [IpuHIINUI paboThl cepedpsHOTO U XJIopceped-
PSAHOTrO 31eKTpo10B. oOHCEeNneKTUBHBIE 3NIEKTPOAbl. CTEKIISTHHBIN 3JE€KTPOI.

Z/. KonuuecTBeHHBIN aHAIM3 B METOJE MpAMOIl moTeHIoMeTpuu. YpaBHenue Hepacra. Cro-
coObl TIepexoJia OT aHATUTHYECKOTO CUTHalla K KOHIeHTpanuu. [loTeHmoMeTpuieckoe THTPO-
Banue. KpuBasg MoTEHIMOMETPUUECKOTO TUTpoBaHUA? OmpeesieHne TOYKUA SKBUBAJIEHTHOCTH.
[IpuMeHeHnne MeToja MOTEHIIMOMETPHU.

28. Xpomarorpadus. CymHocTs Merona. Knaccubukainus xpomarorpaduyeckux METOIOB.
Cxema xpomarorpada.

2. Xpomatorpamma. [Tapamerpsl, HCTONB3yeMble sl HASHTU(UKALIUN BEIIECTB U JJIs1 KOJIU-
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YEeCTBEHHBIX M3MepeHuil B Xpomatorpaduu. OOpaboTka pe3yabTaToB XpOMAaTOrpaduuecKoro
aHaJn3a.

0. Ta3oBas u xuaKocTHasA XpomaTorpadus. [IpenmymiecTBa XUAKOCTHON Xpomarorpaduu me-
pen razoBoil. MonoOMenHas xpomarorpacgusi. [[pumeneHne MeTo10B.

3L TonxkocnoitHas xpomarorpadus. Texuuka nposenenus. [Ipunimn uieHTHQUKAINN BEIIECTB
B MeTozie TCX. Uro takoe koapduuneHT Rf? OT kakux (pakTopoB OH 3aBHCHUT?

32 Ot60p mpob6. IIpodomoaroropka. OCHOBHBIE ATAIBI MOATOTOBKU MPOO K WCIBITAHHSIM: BbI-
CylLIMBaHue, pasioxxenue npo0. CrinasieHue u pactBopenue. PactBopurenu.

3B Anamus muHepana. OCHOBHBIE CTaJUU XMMHYECKOTO aHajiM3a MHHepaia. Beibop merona
aHanu3a. IIpsamMble U HenpsiMble METObl aHaIW3a. KadyeCTBEHHBIM M KOJWYECTBEHHBIN aHAJIM3.
O06paboTka pe3yabTaTOB aHAJIM3a: UCKIIOYCHHE MPOMAaXOB M pacyeT JOBEPUTEIHHOTO MHTEPBA-
na.

Kpurtepuu onenkmn:

OneHka 3HaHMM MO JUCIHUILUIMHE HA HK3aMEHEe MpenrnosaraeT AuQQepeHIupoBaHHbIHN
MOAXOJT K CTYJIEHTY, YU€T €ro MHAMBHUAYAJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOEHUS U CUCTEMa-
TU3allMM 3HaHUN y4eOHOTO Kypca, YMEHHUs JeNlaTh J0Ka3aTeabHble BBIBOJBI U 00001IeH s, Gop-
MHUPOBAaHMSI KOMIIETEHTHOCTEH.

OneHuBaeTcsi He TOJIBKO INIyOMHA MOHMMAHUS OCHOBHBIX pa3zesioB y4eOHOM AUCLUILIN-
HbI, HO U MOCEIIaeMOCTb JIEKIIMH U JJaOOpaTOPHBIX 3aHATUHN, aKTUBHOCTh IIPU YCTHBIX ONPOCax U
COJIEP’KaTENbHOCTh YCTHBIX OTBETOB.

[Ikayia oleHNBaHUA Kpurepun onenkn
OcBOEHBI TEOPETHYECKUE OCHOBBI IUCUUIUIMH, HEOOXOUMbIE IS
«OTAM4HO» (opMHUpOBaHUS KOMIIETEHIMHA. YMEET BBINOJHATh HEOOXOAUMBIE
pacueTsl
JleMOHCTpHUPYIOTCS CPOPMHUPOBAHHBIE, HO COJAEPKAIIUE OTHEIb-
«Xopomo» Hbl€ NPOOEIBbl 3HAHUS TEOPETUYECKUX OCHOB M 3aKOHOB. YMEHHE

BBIIIOJIHATH PpaCy€Thl C HE3HAUYUTCIIbHBIMU OIINOKaMH.

@parMeHTapHOE 3HAHME OCHOBHBIX pa3aesnoB xuMuH. Hemocra-
TOYHbIC HABBIKM B BBINOJHEHUH XUMHUYECKHX PACUETHBIX 3aJau:
«Y IOBJIETBOPUTEIBHO» | CTYACHT MMEET HEKOTOpbIE MPEACTABICHHUS O CIoco0ax BhIpaxe-
HUSl KOHIEHTPALIUK PAcTBOPOB, 3HACT OTAENbHbIC (OPMYIBI IS
pacdeToB, HO IPUMEHUTH UX IS PEIICHUs 3a]]a4 HE MOXKET.

OTtcyrcTBHE 3HAHUN TEOPETHUUECKUX OCHOB JAUCLMILIMHBIL, HE0OXO-
«HeynoBIeTBOPUTENLHO» | AUMBIX JUIS (POPMUPOBaHUS KoMmreTeHuil. OTCyTCTBHE YMEHHUIN
BBINOJIHATH PacyeThl

OneHouHbIe CpeACTBa Ul UHBAIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]10pO-
Bbsl BEIOMPAIOTCS C yUETOM MX MHIUMBUAYATIbHBIX ICUXOPU3NUIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIMJAM U JIMLAM C OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10PO-
Bbs [IPEOCTABIIAETCS JIOTIOJIHUTEIBHOE BpeMs AJIs MOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpU IPOBEAECHUM IPOLIETYPhl OLEHUBAHUS PE3YIbTaTOB OOYyYEHHUS MHBAIUAOB U JIUI] C
OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbsl NIPEAYCMATPUBAETCS UCIIOJIb30BAHME TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTIIMH;

— IIpU HEOOXOAMMOCTH JUIsl OOYHAIOLIUXCS ¢ OIPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIUJIOB INpOLEAypa OLEHUBAHUS PE3yJbTaTOB OOy4YEHHs MO AUCHUIUIMHE MOKET MPOBO-
JUTHCSI B HECKOJIBKO JTaIloB.

IIpouenypa oueHUBaHMS pe3yIbTaTOB OOYYEHUS MHBAIMIOB U JIMI[ C OIpPaHUYEHHBIMU
BO3MOJKHOCTSIMHU 3/I0pOBbsI 10 TUCHUIUIMHE (MOJIYJIO) MpeaycMaTpUBaeT MPeloCTaBICHUE MH-
¢dopmanu B popmax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBBS U BOCIIPUATHUS HHPOpMa-
LUH:

Jist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:
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— B TIeYaTHOH (hopMe YyBEIMYEHHBIM IIPH(PTOM,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

Jlist an ¢ HapylmeHus MM CityXa:

— B eyaTHo# Qopme,

— B (hopMe IEKTPOHHOTO JJOKyMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:
— B Te4aTHo# Qopme,

— B (hopMe IEKTPOHHOTO JTOKyMEHTA.

JlaHHbI TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00Y-
YarOIIMUXCS.

5. IlepeyeHb OCHOBHOI1 M 10NIOJTHUTEJIBHOMH YUeOHOI JTUTEpPaTyPbI, HEOOXO0AUMOIT
JJIs1 OCBOEHMS U CHUILIMHBI (MOIYJIAA).
5.1 OcHoBHas1 IUTEpaTypa:

1. T'nunaka H.JIL., O6mias xumust [DIeKTpOHHBIN pecype] : B 2-X T. : YUeOHHK TSI
akajemudeckoro OakamaBpuara . T. 1 / H. JI. I'nunka ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 20-e u3n., mepepad. u gorm. - Mocksa : FOpaiit, 2018. - 353 c. - Pexxum momycka:_
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

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

3. Bapbanar, FO.A. OCHOBBI aHAIUTHYECKOW XUMHUU: TIPAKTHIECKOE PYKOBOJICTBO
[DnexTponnbIii pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmami, O.B. Monorapoga,
E.A. Ocwunoga ; nox pex. 3onotosa FO.A., lllexoBuosoii T.H., Ockonka K.B.. — DnekrpoH.
naH. — Mocksa : M3garensctBo "Jlabopatopus 3Hanwmit", 2017. — 465 c. — Pexum
nocryma: https://e.lanbook.com/book/97410

5.2 JlonoTHUTeIbHASI JIATEPaATypa:

1. Tlpecc, U.A. OcHoBBI 0011IeH XUMHH [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue / M.A.

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

2. OCHOBBI aHATUTHYECKOW XUMUHU: YIeOHUK /TSl cTyneHToB By3oB B 2 T. T. 1/ [T. A.
Bbonemosa u ap.]; moxa. pen. FO. A. 3osoTtoBa. - 6-u3., nepepad. u gom. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI aHAJIUTUYECKON XUMMHU: YIeOHUK JUId CTYIeHTOB By30B B 2 T. T. 2/ [H. B. Anos
u ap.]; moxa pen. FO. A. 3osnoToBa. - 6-¢ u3., nepepad. u gor. - MockBa: Akajemus,
2014. - 410c.

4. OOBeKThI OKpYKaIOIIeH Cpebl U UX aHATUTHUYECKUN KOHTPOJIb: yueOHOE Mocooue yis
CTyIeHTOB By30B B 2KH. KH.1 O0bekThI okpyKatoiieit cpeasl. Metoasl ot00opa u
MOATOTOBKH MP0o0. MeToab! pa3enenus U KoHIeHTpupoBanus / mox pen. T.H.
HlexoBroBoiil. — Mock. I'oc. yu-T um. M.B. JlomonocoBa; Kybanckuit roc.yH-T. —
Kpacnonap: Apt-Oduc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOIIEH cpeibl U MX aHAIUTUYECKHI KOHTPOJIb: yueOHoe nocobue ass
CTYIEHTOB BYy30B B 2KkH. KH.2 MeTo/1p1 aHann3a 00beKTOB OKPYKAIOIIEH cpeibl / o]
pen. T.H. IllexoBuoBoit. — Mock. 'oc. yH-T um. M.B. JlomonocoBa; Ky6anckuit roc. yH-
T. —Kpacnonap: Apt- Oduc, 2007. — 380 c.

J171s1 OCBO€HMSI IUCLIMIUIMHBI HHBAJTUAAMU U JIMLIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pPOBbSI UMEIOTCSI U3JIaHUS B DJIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOTUOTEYHBIX CHCTEMAaX
«Jlanb» n «¥Opaiit»
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/97410
https://e.lanbook.com/book/4035

5.3. Ilepuoauueckue U3IaAHUS:

«[eonorus ety M raza», «leoxumus», «l'eoskonorus», «KypHan mpUKIAAHON XuU-
MHUN», «3aBoJcKas jaboparopus. [luarHoctuka marepuanoBy», «PoccUiCKUl XUMUYECKHI Kyp-
Ha», «XUMHS U KN3HL- X XI BEK».

6. Ilepeyenn pecypcoB HH(OPMANHOHHO-TeJIEKOMMYHHKaNMOHHO#N ceTn «UHTep-
HET», B TOM 4HCJIe COBPpeMeHHbIe NMpPodeccHoHAIbHbIE §6a3bl JaHHBIX U HH()OPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI HEOOXOTUMBIX /IJIsl OCBOEHHUSI THCIHILIUHBI (MOTYJIsA).
1. Tlopran oTkpeITEIX NaHHBIX Poccuiickoit denepanuu https://data.gov.ru
2. basa nannbix Hayunoii anexrponnsiii 6ubimorexu eLIBRARY.RU https://elibrary.ru/
3. bBa3pl AaHHBIX W aHATUTHYECKUE MyONUKAlMK «YHUBEPCUTETCKAas WHPOPMAIMOHHAS
cuctema POCCHS» https://uisrussia.msu.ru/

4.  XUMHYECKHUil KaTalor: XUMUYecKre pecypcesl Pynera http://www.ximicat.com/

5. Tlopran dbyHIaMEHTATBFHOTO XUMHUYECKOTO 0Opa3zoBanus Poccun.
http://www.chemnet.ru

6. XuUMUK: caliT 0 XUMHHM 11 XUMHUKOB http://www.xumuk.ru/

7.  Xwumunueckwuii cepsep http://www.Himhelp.ru

7. Meroanuyeckue yKa3aHus JJIsi 00y4aOMMXCH 10 OCBOEHHU IO TUCIIHIIMHBI
(Monay.Jsi).

Teopernueckne 3HaHUSA 0O OCHOBHBIM pasjnenaM Kypca “XuMHs~ CTYIEHTHI
MPUOOPETAIOT HA JIEKIMIX U JaOOPATOPHBIX 3aHATHX, 3aKPETUISIOT U PACIIUPSIOT BO BPEMS
CaMOCTOSITENIbHOM pabOTHI.

J1J1s BHIIOJTHEHUS] CAMOCTOSATEIbHOU pabOThl CTYACHTHI UCTIOIb3YIOTCS:

e Meroauyeckue yka3aHusl 10 OpraHU3alul CAaMOCTOSTEIbLHONU pabOThI CTYACHTOB,
YTBEPKJICHHBIE Kadeapoit aHATUTHIECKOW XUMUH, TpoToKoa Ne 9 ot 7.06.2017 T

e Meromuyeckie pEeKOMEHAAIIMN K OpTaHWU3alMH ayAUTOPHOH W BHEAYTUTOPHOU (CaMOCTOSTEILHOM)

paboTHI CTYJACHTOB: MeToanueckue ykasanus / coct. T.I1. Ctopoxkenko, I1.B. ITounnok, A.B. becnianos,
H.B. Jlo3a - Kpacaomap: Kybanckuii roc.ya-t, 2018, 89c.

e Kysnuenosa C.JI., Ctopoxenko T.I1../ JJabopaTopHBIi MPakKTHKyM 10 Kypcy XUMUs
(mns crynentoB HanpaiieHus moarotoBku-05.03.01-I"eonorust), yreepxaeHHbIe
kadeapoii obuieit, Heopranuueckor xumun U UBTBX, mporokon Ne 7 or 22.06.2017 r,

B KOTOpPBIX HPEJCTABICHBI METOJUYECKHE PEKOMEHJAllMM IO pEeIIeHUI0 3ajad,
Pa3HOYpPOBHEBBIEC BOMPOCHI U YIIPAKHEHUS, IPOOJIEMHBIE 3a/IaHus, 1TaO0paTOpHbIE PAOOTHI.

VYcnenHoe 0CBOGHHE TMCUUILIIMHBI IPEAIOIaraeT akTuBHOE, TBOPUYECKOE Y4acTHUE CTY-
JICHTa MyTeM IIJITaHOMEPHOMU, TOBCETHEBHOM pabOTHI.
Camocmosamenvnaa  paboma  TPOBOAUTCA C  1LEJIbIO  3aKpeIUIieHUS U
CUCTEMAaTH3aIUU TCOPETUUCCKUX 3HAHUM, (POPMUPOBAHUS ITPAKTUUECKUX HABBIKOB.
CamocrosTenbHas paboTa BKIFOYACT:
e MpopaboTka U MOBTOPEHUE JEKIIMOHHOTO MaTepuala, MaTepuania
y4eOHOI M Hay4HOM JITEpaTyphl;
® [OJrOTOBKA K JIAOOPATOPHBIM 3aHSITHUSIM;
¢ BBINOJIHEHNE UHIWBUIYATbHBIX 3a/JaHUH (TIOJrOTOBKA K PEIICHUIO 3a/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 BKIIIOYAIOTCS: YIeOHUKH KOHCIIEKTHI JICKIIUH B IIEYaTHOM WITH
AJIEKTPOHHOM BHUAAX; TECTHI U 3aJaHUs IO OTAENbHBIM TeMaM Jiekiuil. Ha nekuusx natorcs
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CUCTCMATU3UPOBAHHBIC OCHOBBI 3HaHI/II71, n3j1araroTcCs rjiaBHbIC Hp06JIeMBI COOTBCTCTBYIOLIHX
PasacsioB XUMUH, pa3BUBACTCS TBOPUYCCKOC MBIIIIJICHUEC CTYACHTOB U OIIPCACIIACTCA IIporpaMmma

MPAKTUYECKUX U BHEAYAUTOPHOU CaMOCTOATEIBHON pabOTHI.

[IpocMOTpeTh KOHCIIEKT HEOOXOJMMO Cpa3y MOCie 3aHATUH, OTMETUTh MaTepuall KOH-
CIIEKTA JIEKLIMI, KOTOPBIM BBI3BIBAECT 3aTPyAHEHUS IS MIOHUMaHuUA. [lonbITaThCs HANTH OTBETHI
Ha 3aTPYAHUTEIbHBIE BOIIPOCHI, UCIIOJIB3YsI pEKOMEHAYeM Y10 iuteparypy. Eciau camocTtosiTens-
HO HE yJaeTcs pa3o0parbes B Marepuale, chopMymupoBaTh BOPOCH B 0OPATUTHCS 3a
MOMOIIIBIO K MTPETIOIaBATEI0 Ha KOHCYIIbTAIIMH WK ONVDKaNIIen JIeKINH.

PerynsipHo oTBOAUTH BpeMsl JIJIsl TOBTOPEHUS MPOMIEHHOTO MaTepuraa, poBepsisi CBOU
3HaHUS, YMEHUSI U HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Iloozomoexa Kk 1abopamopHvim padomam.

Jlabopamopuvie 3anamusi — COCTaBHasg 4acTh ydyeOHOro mpoliecca, rpymnmnosas Gopma
y4eOHBIX 3aHATUMN, HAIIPABJICHHAS HA Pa3BUTHE CAMOCTOSITEIbHOCTH YJalluXcsa U MpUoOpeTeHue
YMEHUUA ¥ HABBIKOB OSKCIEPUMEHTAIBHOW pabOThl, TMO3BOJSIONIUX CTYACHTaM pPa3BUThH
po¢eCCHOHANBHYI0O KOMIIETEHTHOCTh, MIPUMEHUTh Ha MPAKTHKE TMOJTYYCHHBIE TEOPETUUECKUE
3HAHMUSL.

Boinonnenue nabopaTopHbIX pabOT CTyAEHTaMU JIOJKHO YAOBJIETBOPATH CIIETYIOIIUM
TpeOOBaHUSAM:

. CTYJIEHTHI JOJDKHBI IOHUMATh CyTh OMbITa (IKCTIEPUMEHTA) U 3HATH TIOCIE0BATEIHLHOCTD
BBITIOJTHEHUS OT/IETLHBIX OTIEPAINI TI0 HMHCTPYKIINH;

* coOmoaaTe J03UPOBKY PEaKTUBOB U MpaBuiia pabOThl ¢ HUMU;

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIIbHO pabOTaTh C HUMU;

*  HEYKOCHHMTEJIBHO BBINOJHATH TMpaBuia TEXHUKHM O€30MacHOCTH MpuU OOpalleHuHu ¢
obopynoBaHueM, MPUOOPAMHU U PEaKTHBAMU;

® TpaMOTHO 0GOPMIISTH OTYET O MPOBEAECHHON SKCIIEPUMEHTAILHOM padoTe

B xome caMOmOATOTOBKM K J1a0OpPAaTOPHBIM 3aHSATHSM CTYIEHT JIOJDKCH HW3YyYUTh
COOTBETCTBYIOIIHMI pa3zes ydeOHHKa, KOHCIIEKT JICKIIUH W OMMCaHue JJabopaTopHOW paboOTHI B
y4eOHO-METOMIECKOM TIOCOOMH /ISl TaOOPATOPHBIX Pa0dOT MO XUMHH.

Jlrobas nmabGoparopHas paboTa BKIIOYACT TUIYOOKYHO CaMOCTOSITEIBHYIO MIPOPaAOOTKY
TEOPETHUYECKOTO MaTepualia, U3y4eHUEe METOHMK IPOBEICHHS M INIAHUPOBAHUE IKCIIEPHMEHTA,
OCBOCHHE W3MEPUTEILHBIX CPEICTB, OOpPabOTKY M WHTEPHPETAIHMIO HSKCIEPUMEHTATBHBIX
JTAHHBIX.

Ilepen mocenienneM JabOPaTOPHUM  HEOOXOMUMO H3YYHTh TEOPHIO  BOIPOCA,
MPEIoIaraeMoro K HCCIIEIOBAHHIO, O3HAKOMHUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOIIECH
paboTe U MOATrOTOBUTH MPOTOKOJI IPOBEICHHS paOOThI, B KOTOPBIN 3aHOCHTCS:

e Ha3BaHue palbOTHI;
® 3arOTOBKH TaOJUII TS 3aMOJTHEHHS YKCIICPUMEHTAIBHBIMU JAHHBIMU HAOJIIOICHHIA;

® ypaBHEHHUs XMMUYECKUX PEAKIMH MpeBpallleHH, KOTopble OyIyT OCYLECTBIEHBI IPU
BBITIOJIHEHUH 3KCIIEPUMEHTA;
® pacyeTHble (OPMYIIbI.
OdopmiieHue 0TYETOB JOKHO MPOBOJUTHCS MOCIE OKOHYaHUS PabOThI B 1aOOpaTOPUH.
Otuer mo naGopaTopHOil paboTe COAECPKUT TEOPETUUECKYIO M 3KCIEPHUMEHTAIbHYIO
yacTb. B TeopeTnueckoil 4acTu M31araroTcs TEOPETUUYECKUE OCHOBBI M3y4acMbIX XMMHMUYECKHX
ImpoueccoB. B JKCIEpUMEHTANBHOM YacTH MPUBOJUTCS 1€NNb, HAa3BaHUE M METOJMKA
BBITIOJTHEHUS] XUMUYECKOTO ombITa. [Ipy He00X0AMMOCTH MPUBOAATCS PACUETHI U COCTABIISIOTCS
ypaBHEHUS XUMUYECKUX peakinid. B koHIle kax10ro onbITa GopMyaupyeTcs: BEIBOI.

JUist HOArOTOBKH K 3aIlIUTE OTYETA 10 JJAOOpaTOPHO# paboTe cieayeT MpoaHaIn3upOBaTh
SKCIEPUMEHTAJIbHBIE PE3YIIBTATHI, COIOCTABUTH UX C U3BECTHBIMU TEOPETUUECKUMU TOJIOKEHUSIMHU
WIN CIIPAaBOYHBIMU JIAHHBIMHU, 0000LIUTH Pe3yabTaThl UCCIIEIOBAaHUN B BHJIE€ BBIBOJIOB 110 paboTe.

ITpu 3amuTe mabopaTopHOil paboTHI (caue OT4YeTa O €€ BBIINOJHEHUHU) CTYJACHT JOJDKEH
yMeTh OOBSICHATH 1IeJIH, 33JJa4H, XOJI IPOBEACHUS pabOTHI, €€ Pe3yJIbTaThl, CJIeIaHHbIE BBIBOJIBI, &
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TaK)Ke OCHOBHBIE KOHCTPYKTUBHBIE 0COOCHHOCTH HCIIOJIb3YeMOT0 00opynoBanus. B mpouecce

MIPOBEICHUS OIBITOB CTYIEHTHI PACIIUPSIIOT CBOM MPEJCTABICHHS O BEIIECTBAX, UX CBOMCTBAX,
COBEPILEHCTBYIOT MPAKTUYECKHE YMEHHS

Iloozomoexka Kk KOHMPOALHBIM pabomam

KonTponeHast paboTta BbINONHAETCS B (OpME MUCBMEHHOTO OTBETA HA BOMPOC 33JaHUS
wi pemienus 3amaun. CopepikaHue MOJITOTOBJICHHOTO CTYAGHTOM OTBETAa Ha IMOCTABJICHHBIN
BOIPOC JIOJDKHO TIOKa3aTh 3HAaHUE AaBTOPOM Teopuu Bompoca. llpaktudeckue 3amaHus,
BBIHOCHUMBIE Ha KOHTPOJBbHYIO paboTy, COCTaBlIeHbl Ha OCHOBE YINpPaXHEHUH H 3ajad,
BBITIOJTHSABIIMXCSI B TEUCHHE CeMecTpa. PeKOMEHIyeTcss BEpHYThCS K STHUM YIPAKHEHUSIM H
YTOYHUTh WX BBINOJIHEHUE IIpU INOJArOTOBKE K KOHTPOJbHOW pabote. Cnemyer oOpaTUTh
BHUMAaHHE Ha TO, YTO BBINOJHIEMOE 3aJaHUE JTOJHDKHO OBITH MOJKPEIUICHO OOBSICHEHHEM TOTO
WIM WHOTO TpeyiaraeMoro pemieHus. [Ipn Haaugum BOMPOCOB, Tepea KOHTPOJIBHOW paboTON
HE00X0IMMO MTPOKOHCYIIBTHPOBATHCS C MPETIOIABATEIIEM.

Iloozomogxa k npomescymounoi ammecmayuu

K mpomexxyTodHO# aTTecTaiu CTYACHT JIOIYCKaeTCs MPH YCIOBUU BBIMTOJHEHHS y4ue0-
HOTO IUTaHa:
® IIOCCIICHHUE JICKIIHIL,

e BBINOJIHEHUE U 0(hopMIIeHHE JTabOPaTOPHBIX PadoT;
®  BHITNIOJTHEHUE HHMBHYyAIBHBIX 3aaHUH JIJIsl CAMOCTOSITEIIbHOM paboTHI,
e OTY€T U 3auUTa Ja00PATOPHBIX 3AHITHM.

Bompochkl  ansi  TOATOTOBKM K MPOMEXKYTOYHOH — aTTeCTAallMM  COCTABIISIIOTCS B
COOTBETCTBUHU C COACPKAHUEM JUCIHUIUIMHBI «XUMUS», UMEIOTCI B pabodeid mporpamme H
BBIJIAIOTCS CTYJIEHTaM HE TO3/HEee, YeM 3a MeCSIl 0 OKOHYaHHs cemecTpa. [Ipomexyrounas
arrecTanus craércs mo OwieTaM, YTBEP)KJICHHBIM M IOANMCAHHBIM 3aBEAYIOIIUM Kadeapoil.
[Ipu moAroToBKe K MPOMEKYTOUHOM aTTecTalluu 00s3aT€IbHO HE TOJIBKO MOBTOPSTH JIEKIMH, HO
U M3ydaTh Marepual 10 Y4eOHMKaM B COOTBETCTBHUM C YKa3aHUSAMM, CJEIaHHBIMU
npernojaBatesieM Ha Jiekuusax. [ToMumo toro, cienyeT BHUMATEIbHO U3YyYUTh U O(OpPMIICHHBIE
nabopaTopHbIe PabOTHI.

8. Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOTHI{, HCIOJIb3YeMbIX MPH OCYIIECTBICHUH
00pa30BaTeJbLHOI0 NMPOLECCa MO AUCHUILINHE (MOYJII0).
8.1 IlepeuyeHb HEOOXOAMMOT0O IPOrPAMMHOI0 oOecnedeHust
B nmpomecce OCBOCHHS JUCITUIUIMHBI  MCHOJIB3YEeTCS
CIIeyIOIee IPOrpaMMHOE 00ECIICUCHHE:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeuyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
1. Dnexrponnas 6ubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru
2. DnexTpoHHas OubnuoTeuHas cuctema «YHuBepcuteTckas oudnoreka ONLINE»
(http://www.biblioclub.ru);
3. DuekTpoHHas OubnroTeuHas cucreMa usaarenbersa «Jlanby (http://e.lanbook.com/
4. DnekrponHas oubanoreuHas cuctema «FOpaiim» (http://www.biblio-online.ru/

5. Dnekrponnas oubianoreuynas cucrema «ZNANIUM.COM» (www.znanium.com)

9. MaTepuajibHO-TeXHUYecKas 0a3a, He00OX0AUMAas VISl OCYLIeCTBJIEHHs 00pa3oBa-
TeJbHOI'0 NPOLECca N0 TUCHHUILINHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘IGCKOC obecrnieueHue JAUCITUITITTMHBI

Ne Bup pabot
(MOy1Nsl) U OCHAILIEHHOCTh

1 cemectp

1. | JlexuuoHnusle YueOHast ayIUTOpHs JUIs IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA,
3aHATHUSA OCHAIIIEHHAs] KOMIUIEKTOM y4yeOHOI MeOelnbio, MyIbTUMEIUHHON
TEXHUKOH ¢ BBIX0JI0M B IHTEpHET, BUJICONTPOEKTOPOM, IKPAHOM,
HOYTOYKOM, MEJIOBOH JTIOCKOH.
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JIaGopaTopHbIe 3aHATHS

YueOHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnomap yn. CraBpononbckas, 149), ocHaleHHass KOMILUIEKTOM
yaeOHO MeOeNbI0 M KOMILIEKTHBIM J1a00paTOPHBIM

000pyIOBaHUEM:

llkad BeITSHKHOM ,mKad BBHITSHKHOW aepeBsHHbIH, pH-merp leki)
Bechl Jtabopatopasie ACOMIW, xomomuneHuK "WHAesut", mkad)
cymmnbHbl  IIC-80-01 CITY, 1umTKH 3ieKTpudeckue, HaOopsbl
XUMHUYECKOH TOCYIIbl U PEaKTHBOB.

VYyeOnas naboparopus o xumuu — aya. 430, xopn. C (yauna
Craspononbckas, 149), ocHalieHHass KOMIUIEKTOM Y4eOHOM
MeOeIbI0 U KOMIUIEKTHBIM J1a00paTOPHBIM 000PYA0BaHUEM:
[Ikad BeITSDKHON aepeBsHHbIN, pH-merp leki, pH-merp
Okenept-001-1,  Becw mabopatopusie Leki B6001, mxad
cymmnsHbd  1IIC-80-01  CITY, muuTku ANEKTPUUECKUE,
Ha0OPbI XMMUYECKOH TTOCY/IBI M PEAKTHBOB.

I'pynmoBeie IAyTATOPHSI TSl TIPOBEACHUS TPYIIIIOBBIX W WHIMBHIYATEHBIX
(MHIMBHTyaTbHbIE) KOHCYJIbTAIlNH, OCHAIlleHHasl y4eOHOH MeOembio
KOHCYJIbTAITUH
. |Texymmii KOHTPOJIb, |YueOHas mabopatopus o xumuu — aya. 439, kopm. C (ynuma
[IPOMEKYTOUHAS CraBpomnonbckas, 149), ocHalieHHas yueOHON MeOebIo
aTTecTarus
CaMocTosTenpHas AymuTopusi Ui CaMOCTOSATETBHON paboThl, OCHAIEHHAs: y4eOHOMU
pabota MeOeIbi0, KOMIBIOTEPHON TEXHUKOM ¢ BO3MOKHOCTBIO MOAKIIOUEHUS]
K ceTu «IHTEepHET», MPOrpaMMOi SKPaHHOTO YBEIUYEHUS U
00€CTICUCHHBIN JOCTYIIOM B AJICKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO CPEy YHUBEPCUTETA
2 cemecTp
JlekimoHHbIE JlexunoOHHAas ayAUTOpHs, OCHAIICHHAS IPE3EHTAIMOHHON TEXHU -
3aHATUSA KO (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIO-
UM mporpaMmmHubIM ooecnieuerurem (110).
JlaGopaTopHbIie VYyebOnble naboparopun Kadeapbl aHamutuyeckod xumum (415C,
3aHATUA 441C, 252C, 242C), ocHarieHHbI€ JJAOOPATOPHOU TIOCYAOU, PEAKTH -
BaMU U mpuOOpaMu, MO3BOJISIOIIUMHU MPOBOJUTH HCCIIEIOBAHUS
XUMHYECKUMU U (PU3UKO-XUMUYECKUMU METOJIaMH, MpeqHa3HAUYCH-
HBIE JJIs TPOBEACHUS JIADOPATOPHOTO MPAKTHUKYMa: KOJOPHUMETP
doTosnekTpuyeckuii KoHneHTpanuoHHbI KOK-2 MIT nim cnek-
tpodoTomerp LEKI SS1207; pH-merp-uonomep «xcnept-001»;
Bechl Texanueckre BJIKT-500g-M.
CaMocTosiTeabHas UutanbHblii 3al, 3al NEpPUOAUMYECKUX HW3JaHMM, 3an JocTyna K
pabota JNIEKTPOHHBIM pecypcam kaTanmoram Oubnunoreku PI'BOY BO

"KyoI'y".

Aynutopus Ui caMOCTOSITENbHOM paboThI CTYI€HTOB, OCHAIIEHHAs
KOMIIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO TOJKIIOYEHUS K CETU
“NHTepHeT”, ¢ COOTBETCTBYIOIIHMM IPOrPaMMHBIM OOecleYeHueEM,
C MPOTPaMMOM FKPAHHOTO YBEIMUYEHHS U 00ECIIEUYeHHBII J0CTYIIOM
B JIEKTPOHHYIO0 MHPOPMALMOHHO-00pa30BaTeIbHYIO Cpely YHU-

BCPCUTCTA
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