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1 Hesn u 3axa4M N3y4YeHUs U CHHIIIMHBI

1.1 leanp AuCHUNIINMHBI
B coOTBeTCTBUM ¢ PDepepalibHbIM TOCYAAPCTBEHHBIM 00pPa30BaTENbHbIM CTAaHAAPTOM BBICIIETO
oOpazoBanus (PI'OC BO) u OOII nanpasnenus noaroroku 05.03.06 Dxosnorus u npupojo-
[0JIb30BaHUE SIBIIAETCS (POpMHUpOBaHUE (DYHIAMEHTAJIbHBIX 3HAHUM IO XMMUHU, HAaBBIKOB JKCIIe-
PUMEHTAJILHOU PaOOTHI.

1.2 3agaun AMCHUIIIMHEI
c(hopMHUPOBATh TEOPETUUCCKUI (YyHIAMEHT COBPEMEHHOW XMMHUHU KaK €IUHOM, JIOTHYECKH CBsI-
3aHHOW CHUCTEMBbI; [10Ka3aTb IIPUMEHEHHE TEOPETHUECKUX MPEeACTaBICHUN (U3UKU B CO3JAHUU
COBPEMEHHBIX AHAJTUTHUUYECKUX METOJI0B; [I03HAKOMUTH CTYAEHTOB C TEOPUEN U MPAKTUKOM Mpo-
600T60pa 1 MPOOONOArOTOBKH; COPMHUPOBATH HABBIKM 3KCIIEPUMEHTAILHONW paboThl; pa3BUThH
CHOCOOHOCTH K CaMOCTOSITETIbHOMY IPUOOPETEHUIO 3HAHUH.

1.3 MecTo AUCUMIIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpamMMbl

JucummumHa «XuMuUs» OTHOCUTCS K 0a30Boit yactu b1l ydeOHoro mnana. /s ocBoeHus
JUCLIUIUIMHBL, 00yJarouIecs: IPUMEHSIOT 3HaHUsl, YMEHUs, C(POPMUPOBAHHBIE B X0/1€ U3YUEHUS
bu3uKy, XUMHH, MAaTEMaTUKH B 00beMe CpEHEN MIKOJIbI.

3HaHMsl, IPUOOPETEHHBIE NIPU OCBOEHUU KypCa, MOTYT OBITh MCIIOJIb30BAHbI MPU U3y4e-
HUU TaKUX AMCLHUILIIMH KaK Ie0JIOTHs, TOYBOBEJEHHUE, KOJOTNYECKOE IT0YBOBEICHUE, MUHEPA-
JIOTHsI, IKOTOKCUKOJIOTHSI, METO/bI OLIEHKH KOJIOTUYECKOM 0€3011acHOCTH, METOAbI T€OXUMUYe-
CKOTO U TeO(H3NIECKOTO UCCIICTOBAHMS.

1.4 TlepeyeHb MIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHSs MO JMCUUIJIMHE (MOIYJIIO), CO-
OTHECEHHBIX € IVIAHMPYEeMbIMH pe3yJIbTaTaAMH 0CBOEeHHsI 00pa30BaTe/JbLHONH NPOrPaMMbl

N3ydenne nanHOW yueOHOW JUCIMILTUHBI HANIPABICHO HA (HOPMHUPOBAHKE y 00yJaro-
muxcs oo1enpodeccuoHaIbHBIX U IPOHECCHOHATBHBIX KOMIETeHIHH B cooTBeTcTBUM ¢ PI'OC
BO: OIIK2, ITK2

No Nunexc Conepxxanue B pe3ynbrare nzyuenus: yueOHON AUCIUILITNHBI
. | Komme- KOMIIETEHIINHU 00yyJaronmecs J0JKHBI

| TeHnMu (vt €€ gacTH) 3HATHh yMeTh BJIaJEeTh
1. OIIK2 | Bmamenne ©Oa30BBIMU | OCHOBHBIE 3aKO- | MCIIOJIB30BaTh HaBbIKaMH

3HaHUAMHU (I)YH,Z[aMeH— HBbI q)YHI[aMeH- OCHOBHBIC  3aKO- | IPUMCHCHUA
TaJIbHBIX pa3aciioB | TaJbHBIX pa3zc- | HbI (1)YHI[aMeH- OCHOBHBIX 3a-

¢Gu3uKM, XUMHH U | JIOB XUMHH TalbHBIX  pa3jie- | KOHOB (yHIa-
ouonoru B oOBEME, JIOB XUMHMM JJI | MEHTaJIbHBIX
HE00X0AUMOM ISt OOBSICHEHUSI  pe- | pa3liesioB  XH-
OCBOCHMS ¢buznue- 3y/lbTaTOB XHWMH- | MUM TIpU 00-
CKUX, XMMHYECKHUX H YECKUX OJKCIEpU- | CY)KICHUU T10-
OMOJIOrMYECKUX OCHOB MEHTOB JYy4eHHBIX pe-
B DKOJIOTHM U TPUPO- 3yJIbTaTOB

JOTIONIb30BAHNN;  Me-
TOJIaMH XMMHUYECKOTO
aHaM3a, 3HAHUSMH O
COBPEMCHHBIX  JIMHA-
MHUYECKUX IpoIeccax
B TPUPOJC U TEXHO-
chepe, O COCTOSHUH
reocdep 3emiH, 3KO-
JOTHH ¥  DBOJIOIHA
ouocdepsl, TI00ATH-
HBIX  9KOJIOTUYECKHX
npobiemax, MeToja-
MU OTOOpa W aHaau3a
TCOJIOTUICCKUX u
OMOJIOTUYECKHUX TPOO;




Ne WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI
. | Komme- KOMITETCHITUHT 00yYaromuecs T0JKHbI
TEHLIUU (unu e€ yacTH) 3HATH yMeTh BJIA/IETh

a TakKe HaBbIKaMU
uaeHTuGUKauu u
onucaHus OuoJoTHUYe-
CKOTO pa3Ho0Opasus,
€ro OLEHKU COBpe-
MEHHBIMH  METOJIaMH
KOJIMYECTBEHHOM 00-
paboTKu nHGOPMAITIH

2. I1K2 BJIAJICHUE METOJaMH | OCHOBBI TEOPHHM | IUIAHUPOBATH XMH- | TEXHUKOU
orOopa mpod U MPO- | XUMHUECKOTO MUYECKHM 3KCIe- | SIKCIIEPUMEH-
BEJICHUS XUMHUKO- | DKCIIEPUMEHTA, | PUMEHT, IpPOTHO- | Ta, MpUEMaMHU
aHAJIMTUYECKOTO aHa- | mpaBwia  0e3- | 3MpoBaTh pPE3yib- | H3MEPEHUS
JU3a BPEIHBIX BBIOPO- | OMACHOCTH TPH | TaThl  IKCHEPH- | (PU3UUCCKHUX

COB B OKPYXAIOIIYIO
cpexny, TeOXHUMHUYe-
CKUX HCCJIEIOBaHHM,
00paboTKH, aHaTN3a U
CHUHTE3a  MPOU3BOJ-
CTBCHHOM, IIOJICBOM H
1abopaTopHO IKOJIO-
rudeckod  mH(pOpMa-
IIUM, METOJaMH CO-
CTaBIICHHS HKOJIOTH-
YeCKMX U TEXHOIEH-
HBIX KapT, cbopa, 00-
paboOTKH, cHCTEeMaTH-
3allid, aHallu3a WH-
¢dopmanuu, popmupo-
BaHMs 0a3 JaHHBIX
3arps3HEHUST  OKpY-
JKaIIen cpenbl, Me-
TOJIaMH OLIEHKH BO3-
JNEUCTBHASL Ha OKpY-
KAIOIIYI0 Cpeny, Bbl-
SBJIATh ~ WCTOYHUKH,
BUJIBI W MAaCIHITAaOBI
TEXHOTEHHOTO  BO3-
JNEUCTBUS

paboTe B XMMH- | MCHTA, aHAJIHM3H-
YecKoi J1abopa- | poBaTh W WHTEP-
TOPHH, METOJbI | IPETUPOBATh I10-
KaQ4E€CTBCHHOI'O

KOHTPOJIA

HOTI'O

3a

XH- | pUMEHTAJIbHbBIC
MHUYECKUX TIPO- | pe3yabTaThl, OIe-
1IeCCOB, METO/IbI | HUBaTh A dek-
KOJINYECTBCH-
XUMHUYE- | PUMEHTAJIbHBIX

CKOTI'0 aHajau3a, | METOJIOB, BHIOH-
buznueckue
METOJbI HCCIIE- | CACAOBAHUS, Me-
noBaHus, (U3H- | TONUKY TPOBENE-
KO-XHMHUYECKUE | HUS IKCIICPUMECH-
METOJbl aHaJM- | TA B  COOTBET-

JIYYCHHBIC DJKCIIC-

THUBHOCTBb OKCIIC-

patb METOA HUC-

CTBUHU C IIOCTaB-

JICHHBIMU 3aaa-
qaMu

BEJIMYMH C 3a-
JAHHOM  TOY-
HOCTBIO, TIpHU-
eMaMH  HM3Me-
peHUSl aHaJH-
THUYECKOTO
CHUTHAJIA;
HaBBIKAMH pa-
00Tl Ha TpU-
oopax W WH-
TepHpeTanuu
IKCIIEPUMEH-
TaJIbHBIX JIaH-
HBIX

2. CTpyKTYypa M coep:KaHHe QUCIUIIIHHBI
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT
OOmiast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBIseT 2 3ad.ell. (724), UX pacrpeaesieHue 1o
BHaM pabOT MpeACTaBIeHO B Tabiuile (s cmyodenmos OPO):

CemecTpbl
Bu yaebHoi# paboTh Beero
4acoB 1 2 3 4
KonTakTHas padora, B TOM 4ncie:
AyauTopHble 3aHATHS (BCero): 42 42




3aHATHUS JEKIMOHHOTO TUIIA 14 14
JlaboparopHble 3aHATHS 28 28
HNuas koHTaKTHAs padora:
Kontposs camocrosrensroit padora (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi padboTa, B TOM YHcJIe:
CamornoaroroBka (IpopadoTKa ¥ MOBTOPCHUE JICKITU-
OHHOT'O MaTepualia i MaTepuasia ydaeOHHUKOB U y4yeo- 19 19
HBIX [TOCOOMIA, IIOATOTOBKA K JJAOOPATOPHBIM H MTPaK-
TUYCCKUM 3aHSATUSM, KOJUIOKBUYMaM | T.]11.)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 8,8 8,8
KounTtpoJs:
[ToaroroBka Kk sK3aMeHy - -
OO0mas Tpya0eMKoCTb | Yac. 72 72
B TOM 4YHCJI€ KOHTAKTHAsA
44,2 44,2
pabdora
3a4. eJi 2 2

2.2 CTpykTypa IMCUHMIIIMHBI:

Pacnpenencnue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Pasenbl MUCHUTUTMHBL, U3ydaeMble BO 2 cemecTpe (05 cmyodenmos ODPO)

KoanuectBo yacoB

Ne HanmMeHoBaHHe pa3ieoB Aymutopas | BueayuTop-
Bcero pabora Hasi paboTta
J | 113 | JIP CPC

1 2 3 4 5 6 7
CrexuomeTpuiecKkue 3aKoHbl. ATOMHO-

1 | monekynsapHoe yuenue. KBantoBoMexaHUUeCKast 5 1 2 2
TEOPHUs CTPOSHUS aToMa.

5 [Tepuonnueckuii 3aKOH U EPUOIUYECKAS CH- 3 1 5
crema /.. Menneneera. XumMuueckast CBSI3b.

3 XumMuyeckasi TepMOJUHAMUKA. XUMHAYECKask KU- 78 5 5 3.8
HETHUKA.
Xumuueckoe papHoBecue. [Tpunnumn Jle-

4 | larenwe. PactBopsl. [IpoTonuTnueckas Teopusi. 8 2 4 2
Bydepnbie pacTBOpEI.

5 Peakuuu komiiexkcooOpazoBanus. OKUCITUTEIb- 7 1 4 9
HO-BOCCTaHOBHTEILHBIC PEAKITUH.

5 [Tpo6ooT6op. MeTponornieckre OCHOBBI XUMHU- 3 9 4
YECKOr0 aHaJIm3a

7 | TurpumMeTpruyeckuil aHaIu3. 14 2 8 4

8 OKHCIUTENTEHO-BOCCTAHOBUTEIFHOE TUTPOBA- 10 5 4 4
Hue. [loreHumomerpust

9 | CHeKTpOCKOIMYECKHE METO bl aHAIIN3A. 9 1 4 4

Hmozo no oucuyuniune: 14 28 27,8




[Tpumeuanue: JI — nexun, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Copnep:xanue pa3/ieioB TUCHUILUINHBI:
2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA

Ne |HanmenoBanue paznena

Coneprkanue pasnuena

®opmMma
TEKYLIETO
KOHTPOJIA

1 2

3

4

ATOMHO-MOJIEKYJISIPHOE
ydyenue. KBanroBome-
XaHUYECKask TEOPUst
CTPOEHHS aToMa.

Marepus u nBuxeHue. @opMbl CyIIECTBOBAaHUS MATEPUH
U JBWXKEHUSA. ATOM, Monekyiaa. B3aumocBsa3p maccel u
sHepruu. CTeXHOMETpUYeCKUE 3aKOHBI. ['a30Bble 3aKo-
Hbl. COBPEMEHHOE COCTOSHHE AaTOMHO-MOJIEKYJISIPHOTO
ydeHus. KBaHTOBOMEXaHUYECKask TEOpUsl CTPOEHHUs aTo-
Ma. KBaHTOBBIE umCiia. DHEPreTUUYECKUEe YPOBHH JJIECK-
TPOHA B aToMe. DJIEKTPOHHBIE CTPYKTYpbl aTOMOB 3Jie-
MEHTOB.

YcTHBIN
ompoc,
KP

[lepuonuueckuil 3aKOH
Y MIEpUOJINYECKas CU-
cTeMa

.. MenneneeBa. Xu-
MHUYECKas CBSI3b.

[lepnonnueckuil 3aKOH M NEPUOAMYECKAs CHUCTEMA
.. Menneneesa. [lonoxxeHue siemeHTa B NEepUOANYE-
CKOM CHCTEME KaK €ro BaKHenIas xapakrepuctuka. Ou-
3UYECKUH CMBICI NEpUOANYECKOro 3akoHa. Ilepuoguue-
CKHE U HENEepUOoInYecKue cBoicTBa 35eMeHToB. OcoOeH-
HOCTH DJIEKTPOHHOI'O CTPOCHHMS aTOMOB D3JIEMEHTOB B
TJIABHBIX U MOOOYHBIX moarpymmnax. CTpoeHne aTOMHOTO
anpa. 3akoH Mo3/1M U €ro CBsi3b C IEPUOJUYECKON CH-
CTEMOM DJIEMEHTOB. XapaKTEPUCTUKH B3aUMOJICHUCTBY-
IOLINX aTOMOB: (G (EKTUBHBIN paguyCc, HOHU3AUOHHBIN
MOTEHIIMAJ, CPOJCTBO K DBJEKTPOHY. DJIEKTPOOTpHUlla-
TENbHOCTb. (OCHOBHBIE XapaKTEPUCTUKH XHMHYECKOU
CBSA3U: JUIMHA, SHEPIUs, BAJICHTHbIC YIUIbL. [lomsspHOCTE M
JUIOJIBHBIA MOMEHT CBsi3U. OCHOBHBIE THIIBI XMMHYE-
ckoil cBs3u. CBoOiICTBa COEAMHEHMH C KOBAJIEHTHOW H
CBA3BIO.

YcTHBIN
ompoc

XuMuyeckasi TepMOJI-
HaMuKa. XuMH4IecKas
KHHETHUKA.

DOneMeHTbl XUMHYECKONH TepMOJUHAMUKU. BHyTpeHHss
SHEpPrus W SHTANBNUA, UX (U3NYeCKuil cMmbIcl. Tepmo-
XUMHUS 9K30- U SHIO0TEpMHUUECKHE peakuuu. Tepmoxumu-
yeckue ypaBHeHUs. [IoHATHE O CTaHJAPTHOM COCTOSHUMU.
CrangapTHble SHTAJIBIUU O00pa30BaHUs BEUIECTB. 3aKOH
I'ecca u ero cneacrBus. Ilonarue o0 sHTponuu. Abco-
JIOTHAsl SHTPONMS M CTPOEHHE BemecTBa. l3meHenue
SHTPOIMU B Pa3IMUHBIX Iporeccax. DHeprus ['nb6ca, ee
CBA3b C DHTPOIHEN W SHTanbnuen. M3MeHenne sHeprun
I'n66ca kak xapakTepUCTHKA PAaBHOBECHOT'O COCTOSIHMA.
PaBHOBecue B TOMOTEHHBIX U T'€TEPOTE€HHBIX CHUCTEMaX.
Kpurepuii caMOnpou3BOJIBHOCTH TPOLIECCOB. XUMHUE-
ckas kuHetuka. Knmaccudukamuss XUMHUYECKUX PeaKIuil.
I'oMmorenHble U rereporeHHsle nporeccbl. CKOpOCTh XH-
muueckor peaknuu. Konctanta ckopoctH. DakTopsl,
BIIUSIOLUE HA CKOPOCTh XMMHMUYECKON PEaKIUH. 3aBUCH-
MOCTb CKOPOCTH peakuuu OT TemmepaTrypsl. IIpasBuito
Bant-T'odda. [Tonstue 06 sHeprum akTuBanuu. Y paBHe-
Hue Appenmyca. Katanutuueckue peakuuu. ['omoreH-

KP




HbI M TeTeporeHHbld Karanui. [loHsiTne 0 MexaHu3zme
KaTAIUTHYECKUX PEaKIIMN.

XHUMHUYECKOE paBHOBE-
cue. [Tpunmumn Jle-
[Tarense. [IpoTonuTu-
yeckas Teopus. bydep-
HbBIE PACTBOPBI.

Xumnueckoe paBHoBecue. KOHCTaHTBI XHMMHUYECKOIO
paBHOBecHs. BbIpakeHue i1 KOHCTAHT PaBHOBECHS B
Cllydyae TOMO- M T€TEpPOreHHBIX paBHOBECHIl. 3aKOH JeH-
CTBYIOIIMX Macc. CMeleHne XMMHUECKOIO PaBHOBECHS.
[Tpunmun Jle-Illatense. BausHue Ttemneparypsl, aaBie-
HUSI ¥ KOHIIEHTPAIMN PEareéHTOB HAa XMMUYECKOE PaBHO-
Becue. OOmme cBeneHus O pacTBopax. PacTBopuMOCTb.
Boanbie u HeBoJIHBIE pacTBOpUTENU. XUMHUYECKas (TUI-
patHas) Teopus pactBopoB [|.M.MenneneeBa. ['mapartsl,
COJIbBAThl, KpUCTAJUIOruApaTsl. MIoHHOE cocTosHuE 3Je-
MEHTOB B pacTBopax. CBONCTBA BOJIbI KAK PACTBOPUTEIIS.
Crioco0Obl BeIpa)KEHUS KOHILIEHTpAIMU pacTBOpoB. Cuilb-
Hble M cia0ble SJEKTPOJIUTHL. 3aKOH pa30aBlIeHUS
OcBanpaa. Kommonaueie pactBopsl. Komtonanoe cocro-
STHUE€ B MPHUPOJHBIX cHCTeMaX. A3pO30JIbHbIE 3arpsi3He-
HUs OKpyxkaromen cpenpl. lIporonmurtnueckas Tteopus
(teopust bpencrena-Jloypu). PaBHoBecHe B cucteMe KHc-
J0Ta — CONPS)KEHHOE OCHOBaHHWE U pacTBOpuUTeNb. KoH-
CTaHTa KUCJIOTHOCTHM U OCHOBHOCTU. KuciaoTHele U oc-
HOBHBIE CBOMCTBa pacrtBopurenei. Koncranra asTomnpo-
tonu3za. MonHoe mpousBeaeHue Boabl. BomopoaHslil mo-
Ka3aTenb. BiusHue npupoabl pacTBOPUTENS Ha CHUITY
KHCIIOTHI U OCHOBaHus. bydepHbie pacTBOpHI U UX CBOM-
ctBa. Pacuer pH Oydepnsix pactBopoB. bydepnas em-
KocTh. Tumnbl OyepHbIX cucTeM, UX Ha3HA4YCHHE B aHa-
JU3e.

VY cTHEIN
ompoc,
KP

Peakmun KOMILIEKCO00-
pa3oBaHUs U OKHUCITHU-
TEJIbHO-
BOCCTAHOBUTELHBIE
peaxIum.

Knaccudukaius KOMIUIEKCHBIX coelnHeHuil. PaBHOBecus
peakmnuii KomruiekcooOpazoBanus. CTymeH4YaToe KOM-
iekcooOpazoBanre. KOHCTaHTBI yCTOWYMBOCTH (CTY-
neHyarbie ¥ obmue). OCHOBHBIE TUIIBI COEAMHEHUH, 00-
pa3yeMbIX C y4aCTHEM OpPraHMYEeCKHUX pEeareHTOB. Xena-
Thl, BHYTPUKOMIUJIEKCHBIE COEAUHEHMS. JIEKTPOJHBII
noteHnuan. Ypasuenue Hepucra. CrangaptHeiil u dop-
MaJibHbIN MOTeHIKabl. CBSI3b KOHCTAHTHI PABHOBECHUS CO
CTaHIAPTHBIMU U (POPMAIBHBIMH  TMOTCHIIMAJIAMH.
Hampaiienne OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peak-
uuu. DakTophl, BIMSIOUIME HA HAIpaBJICHUE OKHUCIU-
TEJILHO-BOCCTAHOBHUTENIBHBIX peakiuii (PH, xomriekco-
oOpa3zoBanue, 00pa30BaHUE MaJOPACTBOPUMBIX COEIU-
HEHUH).

YcTHBIN
ompoc,
KP

[Tpo6ooT6op. MeTpono-
THUYCCKHUE OCHOBBI XU-
MHUYECKOTO aHaJIn3a

[IpencTaBUTENBHOCTh MPOOBI; MPoOa U OOBEKT aHAIN3A;
npob6a u meroj aHanuza. OT6op mpoO roMOreHHOro u
rereporeHHoro cocraBa. CrocoObl MONY4YEeHHS CpeaHei
mpoOBl TBEPIBIX, KHUAKUX M Ta3000pa3HBIX BEIIECTB;
YCTPONCTBAa U NPUEMBI, UCIIOJIb3YyeMbIE MPU 3TOM; Iep-
BHYHas 0OpaboOTKa W XpaHEHHWE MPo0; TO3UPYIOIIHE
ycrpoiicta. Ilorepu u 3arpsizHeHust npu mpodootdope.
Xpanenue mpoObl. OCHOBHBIE CIIOCOOBI TTEPEBOA TPOOBI
B (popmy, HeoOXOaMMYIO Ui JAHHOTO BHUJAA aHAIN3A.
CrniocoObl OIIEHKH NMPaBUIBHOCTHU: HCIIONB30BAHUE CTaH-

YcTHBIN
ompoc




JTApTHBIX 00pas3loB, MeTOa J00aBOK, METOJ BapbHUPOBa-
HUSI HaBECOK, COMOCTAaBJICHUE C JPYTUMHU METOJIAMH.
Knaccudukanus norpemnocreii ananuza. CucremaTuye-
CKME€ M ciaydaiHble norpemHoctd. Ilorpemnoctn oT-
JENIbHBIX CTaJui XUMUYeckoro aHanuza. OCHOBHbBIE Xa-
PaKTepUCTUKU METOJa aHalIu3a: MPaBWIBHOCTb M BOC-
MIPOU3BOJIUMOCTh, KO3 (ULIUEHT YYyBCTBUTEIHHOCTH,
npeAesl OOHAPYXEHUs, HIDKHSIS W BEPXHSS TPAHUIIBI
ornpezenseMbix cogepxanuil. Cratuctuueckas oOpaboT-
Ka pe3yJbTaTOB HM3MEpPeHUH. 3aKOH HOPMAaJbHOIO pac-
npenejeHusl cilydallHeIX owmuboK, t-pacnpeneneHus.
CpenHee, nucniepcusi, CTaHAAPTHOE OTKJIOHEHUE.

Turpumerpudeckui
aHaIN3.

CymHocTs TUTpUMETpUH. TpeOoBaHUs, TPEAbsBISCMbIC
K peakiusM B THTPUMETPUUICCKOM aHanmu3e. [lepBuuHbIe
CTaHJapThI, TPEOOBaHMsI, MPEIbsIBIIsAeMble K HUM. DuUk-
ca”aibl. Bropuunbie cranmapTel. KpuBbie THTpOBaHWUS.
Ckauok tuTpoBaHus. TOYKAa SKBHBAJCHTHOCTH U KOHEY-
Hasl TOYKa TUTpoBaHUs. M3MepurensHas mocyaa. Berawmc-
JICHHUS B TUTPUMETPHUCCKOM aHaiu3e. KpuBbie TUTpOBa-
HUs. TUTpOBaHWE CWJIBHON KHCIOTHI CHJIBHBIM OCHOBA-
HHUeM (WU HA00OpOT); C1ab0i KHUCIOTHI CUIIBHBIM OCHO-
BaHHEM; cJa00ro OCHOBaHUS CHUIILHON KUCIOTOMH. PakTo-
P, BIUSIONIME HA CKAYOK THTPOBAHUS (BIMSHUE BEJIH-
YUHBI KOHCTAHT KHCJIOTHOCTH WJIM OCHOBHOCTH, KOHIICH-
TPalMU KUCJIOT WJIM OCHOBAHHM, TEMIIEPATYPhl 1 HOHHOU
cuibl). CriocoObl 0OHAPYKEHUSI TOUKU YKBUBAJICHTHOCTH.
Kucnorno-ocHoBHBIe MHAMKATOpHL. MHTEepBan mepexona
uHauKatopa. Beibop mnaukaropa. Kommiekconomerpu-
YeCKoe TUTpOoBaHUEe. MeTalioXpOMHbIE HHIUKATOPHI.
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[Torenumomerpus

OKHCIUTENIbHO-BOCCTAHOBUTENbHOE THUTpOBaHue. Kpu-
BBIE OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUS.
CrniocoObl ompefienieHus TOYKK 3KBUBaJeHTHOCTH. [lep-
MaHranaromerpus. Mogomerpus. O0mmas xapakTepucTH-
Ka 3JIEKTPOXUMHUYECKUX METO/IOB.

Knaccugukaius >1eKTpOXUMHUUECKUX METOJOB. JeK-
TpOXUMHUEcKas 1enb (sueiiku). MuaukaTopHbIl 37eK-
TPOJ M 3JEKTPOoJ cpaBHEeHHUd. [Ipsmas moreHIMOMETpHS.
N3mepenne mnorenumana. OOpaTumble U HEOOpaTHMBbIE
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. MHIunKa-
TopHble 3nekTpoabl. Monomerpus. Knaccuduxanms
HMOHOCEJIEKTUBHBIX 3JEKTPOJOB. CTEKIISIHHBIE 3JIEKTPO-
nel. Metamnmuyeckue 35ekTpoasl. Koaddumment cenek-
TUBHOCTH, BpeMs oTkiMka. Monomerpus n pH-merpus,
UX TpakTHdeckoe npumeHenue. [loTeHnpomMmerpuueckoe
TUTPOBAHUE.
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CrekTpocKon1uecKue
METOJIbI aHAJIH3A.

CriekTp AJIeKTPOMArHUTHOTO H3JIyYeHHs, €ro OCHOBHEIC
XapaKTePUCTUKU U CIIOCOOBI UX BBIPAKEHUS (IUIMHA BOJI-
HBI, 9aCTOTa, BOJTHOBOE YUCIIO, IOTOK U3ITyYCHHUS, MHTCH-
CHUBHOCTbB). YIbTpaduoseToBas, BUAUMas U HH]pakpac-
Hasg obmactu crnekrpa. Kmaccudukarus CeKTpOCKOIH-
geckux MeronoB. CnekTtpel Moisekyin. IlpeacraBnenue
TOJTHOM HEPTUM MOJIEKYJI KaK CYMMBI 3JICKTPOHHOM, KO-
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nebaTeNbHOM M BpamaTebHOW. OCOOCHHOCTH MOJIEKY-
JSIPHBIX CIIEKTPOB. AOCOpPOLMOHHAS CIEKTPOCKONHS B
Y®- u BuguMon obOmacTsax cnekrpa (CrneKTpodoToMeT-
pusi). CymHOCTh METO/A. 3aKOHBI MOTJIOEHUS 3IEKTPO-
MarHUTHOTO M3JIy4EHHUS M CIOCOOBI MX BBIpaXKEHMsS. 3a-
koH byrepa-JlamOepra-bepa, ero maremaTu4eckoe BbI-
pakeHue. BennuuHbI, XapaKTepU3YIOIIHE IOTJIOIIEHUE.
Monsipublii - koapduuueHT mnoriomenus. Onrudeckas
IJIOTHOCTh. BeIOOp ycroBuii u3mMepeHus noriomeHus (A,
pacTBOp CpaBHEHHUS) M TMOCTPOEHUS TPaayHpOBOUYHOTO
rpapuka. CrexkTpoOoTOMETPUYECKHI METOJ aHaJIu3a.
CrniocoOnl ompeneneHus: KoHIeHTparuii BemectB. doto-
AJIEKTPOKOJIOPUMETPHI U crieKTpodoTomeTpsl. [Ipumene-

HUE CIEKTPO(OTOMETPHUHU.

2.3.2 3aHATHA CEMUHAPCKOTO THIMA

3aHATHA CECMHHApPCKOI'0 TUIIA y‘Ie6HLIM IJIaHOM HC MPCAYCMOTPCHBI

2.3.3 JlaGopaTopHble 3aHATHS

No HaumenoBanue nabopaTopHbIX paboT Popwma Teky1uero
KOHTPOJIS
1 3 4
1 |B3BemuBanue u MaremMaTudeckasi 00padoTKa pe3ysbTaToB u3Mme- | OTueT o J1abopaTopHOU
peHUi. pabore
2 |OmpeneneHne YKBUBAIEHTHBIX MacC MPOCTHIX BEIIECTB. Otuer o nabopatopHoit
pabote
3 [3aBUCHUMOCTH CKOPOCTH XUMHUYECKUX PEaKIuil OT KOHIeHTpaluu | OTdeT mo 1abopaTtopHoit
BEIIECTB U OT TEMIIEPATYPHI. pabote
4 |[IpuroroBrieHue pacTBOPOB. Otuer no nabopaTopHOI
pabote
5 |Tutpumerpuueckuii aHanus. KucnotHo-ocHOBHOE TuTpoBaHue. | OTueT mo 1adopaTopHO
CranapTusanus pacTBOPOB. pabote
6 |Onpenenenue comep kaHus jKeIe3a METOJJOM OKHCIUTEIHHO- Otuer no nabopatopHoit
BOCCTAHOBUTEIHHOT'O TUTPOBAHUSI. pabote
7 |OnpeneneHue o0 )KECTKOCTH BOJIBI METOIOM KOMILIEKCOHO- | OTUeT 1o J1abopaTopHO
METPHUUYECKOTO TUTPOBAHUS pabote
8 |[ToTeHIMOMETPHUYECKOE ONPE/ICIICHHE HUTPAT-UOHOB B IpupoI- | OTUeT 1mo 1abopaTopHOM
HBIX BOJIAX. pabote
9 |CnekTpodoTroMeTpryecKkoe OnpeaesieHie HUTPUT-HOHOB B Ipu- | OTUeT 1o 1abopaTopHOi
POJIHBIX BOJIAX. pabote

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)

BrinonHenue KypcoBbIX paboT (IIPOEKTOB) yU€OHBIM IIJIAHOM HE MPEAYCMOTPEHO.

2.4 TlepeyeHb YU4eOHO-METOANYECKOTO O0ecedeHHs IJIsi CAMOCTOATEIbLHOM PadoThI
00y4YaIIUXCS M0 JUCHHUILIMHE (MOYJII0)

No Bux CP [lepeuyenp yueOHO-METOMUECKOT0 00ecTieueH s JUCIIUIUIMHBI 110
B BBITIOJTHEHUIO CAMOCTOSITETIbHOM paboThl
1 |IIpopaGoTtka  ydeOHOTO .
Y4eOHUKY U 3aJAYHUKYU U3 CIIHCKA OCHOBHOU JIUTEPATYPhI
MaTtepuana
2 |llogroroBka K 3aueTy Y4eOHMKY 1 3aJaYHUKH U3 CITUCKA OCHOBHOM JINTEPATyphI




VY4eOHO-MeTOoInYeCKHe MaTepualibl Ul CaMOCTOSITETIbHONM PaboThl 0Oydarommxcs u3
Yycla UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) npenocrapistores
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

—B TEYaTHOM (popMe yBEIMUEHHBIM MIPU(TOM,

— B (hopMe 2IEKTPOHHOIO JOKYMEHTA,

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

JIaHHBIN TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Yy-
YAOLIUXCS.

3. O0pa3oBaTe/ibHbIe TEXHOJIOTHH

I/ICHOJII)?,yeMI)Ie HHTCPAKTUBHLIC

Cemectp Bun 3ansartus
00pasoBaresbHbIC TEXHOJOTUH
JIEKIAST JTUCKYCCUS, TPOOJIeMHAs JCKIUS
2 METO/]l MAJIBIX TPYII, MATEMaTUYECKUI aHATTN3 SKCIIEPH-

naboparopHas padoTa | MEHTaJbHBIX PE3yJIbTaTOB, padboTa ¢ Internet B mensix mo-
YcKa HH(OPMALIUU IJI TOJATOTOBKU K YU€OHBIM 3aHITHIM

HJ’IH Jiu € OrpaHWYCHHBIMU BO3MOKHOCTSAMHU 300POBBA NPECAYCMOTPEHA OpraHU3alusa
KOHCYJIBTEIHI/IfI C UCITIOJIb30BaAHHEM BHGKTpOHHOﬁ ITIOYThI.

4. OueHoO4YHbIE CPeACTBA AJsl TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH U MPOMeKYTOUHOIM
aTTecTaluu

4.1 ®donx OLEHOYHBIX CPEACTB /1JIsl MPOBeeHUs TeKYIllel aTTecTalun

KoHTposib 3HaHUHN CTYJIEHTOB OCYIIECTBISETCS MOCPEACTBOM TEKYIIETO KOHTPOJIS: MPo-
BEJICHHE KOJJIOKBUYMOB, KOHTPOJIBHBIX PaOOT, BBHIMOTHEHHE WHIUBUAYATbHBIX JKCIIEPHUMEH-
TaJbHBIX KOHTPOJIBHBIX 3a7a4.

THUITOBOW BAPUAHT KOHTPOJILHOM PABOThI

o Teme «OCHOBHBIE 3aKOHBI XUMUU. CTPOSHUE aTOMA. )
1. Ctpoenne atoma. [loueMy aTOMBbI SBISIOTCS 3JIEKTPOHEUTpaNbHBIMHU YacTuliamu? CTpoeHue
aToMma xejesa.
2. 3aK0oH MOCTOSIHCTBA cocTaBa. BeliecTBa nepeMEeHHOro M MOCTOSHHOIO coctaBa. [IpuBenute
HPUMEPHI.
3. Yto siBNeTCS eqUHULIEH KonuecTBa BemecTBa? Kakoe KOJU4ecTBO BEIIECTBA COJIEPKUTCS B
8 I THAPOKCUIA KIS ?

THUIIOBOM BAPUAHT KOHTPOJIbHOM PABOThI

o TeMe «OCHOBHBIE 3aKOHBI XUMUU. CTpOEHHUE aToMa.»
1. Kakosa macca 1,510%% aromoB azora?
2. OmpenenuTh MOJEKYISPHYIO Maccy rasa, ecnu 0,824 r ero (H.y.) 3aHuMaeT 00vsem 0,26 1.
3. CoennHeHHe HEKOTOPOTO 3JIEMEHTa C BOAOPOJOM coAepKuT 25% Bomopona. Yemy paBHa
HKBHUBAJIEHTHAs Macca ATOro dJIeMeHTa?
4. Haiitu sxBuBanieHTHYI0 Maccy ruapokcuna Cr(l1l) B peakmmu
Cr(OH)s + 3HCI = CrCl3 + 3H20
5. OnpenenuTh SKBUBAJIECHTHYIO Maccy Metaiuia, eciid 0,046 T ero BBITECHUIIN U3 KUCIOTHI 62,35
MJT BOJIOPO/Ia, COOpAHHOTO HAJl BOJOU MPHU TEMIIepaType 17°C u nasnenuu 1,017-10° ITa (764,52




MM PT.CT.). JlaBleHue BOASHOTO Tapa mpu 3Toil Temmeparype pasHo 0,193:10° Ila (14,53 MM
PT.CT.).

TUITOBOM BAPUAHT KOHTPOJILHOW PABOTBHI

1o Teme «TeruoBbie 3PPEeKTH XUMHUUECKUX PEAKIIUN»
1. Tenotel cropanus rpaduTra W aiamasza IMPH CTAHAAPTHBIX YCJIOBHSIX cocTaBisioT 393,5
k/x/Moms u 395,4 x/[)x/MONb cOOTBETCTBEHHO. UeMy paBHA SHTalbIUS Mepexoaa rpadura B
anmas?
2. Dueprus auccormaiyu Hz, Clz u sHTanenus odpaszoanust HCl cocTaBisiioT COOTBETCTBEHHO
436,243 u —92 xJIx/monb. Uemy paBHa 3neprus cBsizu H—CI?
3. 3akoH ['ecca.

TUIIOBON BAPUAHT KOHTPOJILHON PABOTBI
1o TeMe «XUMUYecKas KUHEeTHKa U KaTaJln3»

1. Bo ckoabKO pa3 yBEeIHYHUTCS CKOPOCTh Ta30(ha3HON dIIeMEHTapHOH peakimu A <> 2B npu
YBEJIMYEHUH JIaBJICHUS B 3aKPBITOM cocy/ie B 3 pa3a?
2. Bo CKOJIBKO pa3 yBEIMYUTCS CKOPOCTh PEAKIIMU TP TMOBBIICHUN Temrieparypsl oT 40 1o 80
°C, ecnu TeMIepaTypHbIil KO3 PUIIMEHT CKOPOCTH paBeH 27
3. Uto Takoe »Heprusi aKTHBALUN?
4. MexaHM3M JeHCcTBUS KaTaIu3aTOPOB.

TUIOBON BAPUAHT KOHTPOJIbHON PABOTDI
1o TeMe «XuMu4eckoe paBHoBecue. CMeIIeHne paBHOBECHS
1. 3akoH gelcTByONIMX Macc Ui paBHOBECHBIX cucTeM. HanuiunTe BbIpaXKeHUss KOHCTAHT
paBHOBecus Jutst obparumoit peakimu HF + HoO «» F~ + H30™. Vkaxkure haktopbl, BSOS
Ha KOHCTAHTbI PAaBHOBECHSL.
2. B peaxuu Mexly pacKaJeHHBIM JKEJIe30M U TapaMH BOIBI
3Fews) + 4 H20 () <> Fe3O4us) + 4 Hor)
IIPU TOCTHKEHUH PaBHOBECHS MApIUAIbHBIE 1aBJICHUS BOJIOPO/Ia U TApOB BOJIbI paBHbI 3,2 u 2.4
k[la cooTBETCTBEHHO. BBIUNCINTE KOHCTAHTY PAaBHOBECHS 3TOM pEeaKIUU.
3. B kakyro cropony cMmectutcsi paBHOBecue peakiuuu Nz + Oz «» 2NO — Q, ecu a) yBeTUIHTH
Temreparypy; 0) yMeHbIINTh KoHIeHTpauuio N2; B) yBennuuth koHieHTpannto NO; r)
YBEIUYUTH JIaBJICHHUE.

TUIOBOW BAPUAHT KOHTPOJIbHOW PABOTEI

10 TeMe «XHUMHUYECKOe paBHOBeECHE. CMEIIEHNE PABHOBECHUS»
1. Yemy paBHa npoueHTHas: KoHUeHTpauus pactBopa H3POg, momydenHoro npu pactBopeHrn
18r kucnoTsl B 282M11 BOABI?
2. Haifti MOTISIpHYIO KOHIIEHTPAIMIO PacTBOPa, coaepkaiiero 9,4r ¢ropuna 6eprmmus B 400mi
BOJIHOT'O pacTBopa?
3. KakoBa MounsipHas koH1eHTpaus 20%-Horo pacTBopa COJISIHON KUCIOTHI MIOTHOCTHIO 1,10
r/mn?
4. Ha neittpanuzarmuto 20 M1 pacTBOpa, COJIEpPKAIero B OJHOM JuTpe 12r 1mienodu, Obu1o
u3pacxonosano 24 mia 0,25 M (f='%) cepHoii kucnoTel. YeMy paBHa MOJIIpHast Macca
SKBUBAJIEHTA ILEJI0YN?

TUIIOBOM BAPUAHT KOHTPOJIbHOU PABOTHI
no teme «Tutpumerpuueckuit anamu3. KucaioTHO-0CHOBHOE TUTPOBAaHHUE)
1. PaccuntaTh MOJIIpHYIO KOHLEHTPALMIO U TUTP PacTBOpa I'MJIPOKCUAA KalHs, €CIM Ha TUTPO-
Banue 20,00 mn pactBopa maseneBoit kucnotsl C(1/2 H2C204) = 0,1000 monb/n 3aTpaueHo
15,75 mn pacTBOpa ruipokcuaa Kaaust




2. Yto Takoe mepBUYHbIC CTaHAapTHHIE BemecTBa? Kakue TpeOoBaHUS K HUM NPEIbsIBISIOTCS?
Kakue pacTBopbl Ha3bIBalOTCSI BTOPUYHBIMU CTaHIapTHbIMU? KakuMm 00pa3oM ycTaHaBIMBAIOT
UX TOYHYIO KOHIeHTpauuio? Ha3oBuTe ocHOBHbBIE paboume pacTBOpa B KUCIOTHO-OCHOBHOM
TAUTPOBAHUU. YKAXKUTE BEIIECTBA, IO KOTOPBIM MPOBOJAT CTAHAAPTU3ALMIO 3TUX PaCTBOPOB.
Hanumure ypaBHeHus peakuuii. Paccunraiite HaBecky kapOoHaTa HaTpHsi, HEOOXOIUMYIO IS
npurotosienus 100,0 mu 0,1000 M pactBopa.

3. Paccumnrarp oOmacts ckadka 1 pH B Touke 3xBuBaneHTHOCTH Tipu TrTpoBanuu 0,2000 M pac-
TBOpa a30THOM KHCJOTHI PacTBOPOM THApOKcHaa Kaims ¢ KoHreHTpamuer 0,2000 M. O0bEm
AJIMKBOTHI a30THOM KucjoThl 100,0 miI.

Bonpoch! K KOLJIOKBHYMY
«PaBHOBecHe OKHCJINTEIbHO-BOCCTAHOBUTEIBLHOE M MIPOLECCA KOMILIEKCO0OPA30BAHMSD

1. Kakas peakuusi Ha3bIBaeTCs OKHUCIMTEIbHO-BOCCTAHOBUTENBHONU? UTO Takoe OKUCIUTENb U
BOCCTaHOBUTEIb?

2. OKHMCIUTENbHO-BOCCTAHOBUTENBHBINA MOTEHLMAN; YTO OH Xapakrtepusyer? [laiite ompenene-
HHUE CTaHJIAPTHOMY U PEATbHOMY OKHCIHTEIbHO-BOCCTAHOBUTEIHHOMY MOTEHIHATY. YKaXHUTE
B3aMMOCBSI3b MEXJly HUMU. YpaBHeHue HepHcTa, MOSCHUTE CMBICT BXOJAIIUX B HETO BEJIMYMH.
Hanummre ypasnenne HepHCTa 11 compsuKeHHBIX pemokc-map: MnOs/Mn?*; Cr.0:%/Cr¥*;
Fe**/Fe?*.

3. Kakue ¢akTopsl BIMSIOT Ha BEIWYMHY OKHCIHUTEIBHO-BOCCTAHOBHTEIBHOTO MOTEHIMANA?
VYkaxure BiusHue pH Ha BEeIMUMHY 3JIEKTPOJHOIO OTEHIHANIA.

4. Yto Takoe rajlbBaHUYECKUM d7IEMEHT? Y CTPOUCTBO TAIbBAHUYECKOTO AJIEMEHTA, IPUMEPHI.

5. PacueT KOHCTaHTBI paBHOBECHs pelokc-peakiuu. KakuM o6pa3om 1o BeInYuHEe CTaHAApTHBIX
WIA peallbHBIX MOTEHIMAJIOB M KOHCTaHTe paBHoBecus (K,) MOXXHO CyIWTh O HaIlpaBlICHHU
penokc peakuun? Kak MOXKHO M3MEHMTh HANpaBICHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHOM pe-
aKIuu?

6. IIpuposa XMMHUYECKOH CBSI3U B KOMIUIEKCHOM COeTMHEHUU. JlaiiTe onpeseseHue cieayomum
MOHATHUSAM: KOMIUIEKCHOE COEAMHEHHUE, KOOPANHAIIMOHHOE YHCIIO, IEHTATHOCTh JIMTaHa, MOHO-
U TOJIMJCHTATHBIE JIUTaH/bl, XEJIaTHOE COeMHEHHEe, BHYTPUKOMIUIEKCHOE coeauHenue. [Ipuse-
JITE IPUMEPHI.

7. KonnuecTBeHHbIE XapaKTEPUCTUKU YCTOWYMBOCTH KOMIUIEKCHBIX coeauHeHuil. Tepmoauna-
MHUYECKasi, peasibHasi U yCJIOBHAsI KOHCTAHTHI YCTOHYHNBOCTH.

8. dakTopsl, BIUAIOLIME HA YCTOHYUBOCTh KOMIUIEKCHBIX COEIMHEHUH.

Bonpocs! k ko1okBUyMY «AHCTpYyMeHTAIbHbIE METOAbI AHAJIM32)

1. Obmas xapakTepuCTUKa NMEKTPOXUMUYECKIX METOJIOB aHAIHU3a. DIEKTPOXUMHUYECKHE STUeHi-
k. ["anbBaHn4eCcKuil snemMeHT. M3MepuTenbHbIe 3IEKTPOIbI U 3JIEKTPOIbl CpaBHEHUs. UeM oT-
JIMYAIOTCS U3MEPUTEIIBHBIE AJIEKTPOIBI OT JJIEKTPOJIOB CPABHEHUS; IPUBEIUTE IIPUMEPHI.

2. MeTajutmueckne 3JIeKTPOJabI TEepBOro W BTOoporo pojna. IlpuBemute mpumepsl. Hammmmre
YpaBHEHHUS PEaKIINi, MPOTEKAIONINX Ha XJIOPCEPEOPSTHOM U cepeOpsTHOM AJIEKTPOJaxX U ypaBHe-
HUst HepHcTa, onuchIBarOIe MOTEHIUAIBI 3THX 3JIEKTPOJIOB.

3. Knaccudukanus nOHOCEIEKTHBHBIX 3JEKTPO0B. CTEKIISTHHBIE SJIEKTPO/IBI.

4. CymHOCTh MeToja TpsAMoil moTeHImoMeTpun. CrocoObl Tiepexoa OT aHATUTUYECKOTO CHT-
HaJla K KOHLICHTPALU K.

5. IMorennmomerpudeckoe TUTpoBanue. CrocoObl onmpeaeeHnss KOHEYHOW TOYKH TUTPOBAHUS.
B kakux xoopamHaTax MOXHO MOCTPOUTH KPUBYIO OTEHIIMOMETPUUYECKOTO TUTpoBaHusA. Kakue
3JIEKTPOJIBI IPUMEHSIOT B KAUECTBE U3MEPUTENBHBIX U AJIEKTPOJOB CPAaBHEHHUSI B METO/IAX KHUC-
JIOTHO-OCHOBHOT'O U OKUCJIMTEIBHO-BOCCTAHOBUTEILHOIO TUTPOBAHUA.

6. IlpuMeHeHuE MOTEHIIMOMETPUUECKUX METOOB IS aHAIN3a MOYBBL, BOBI.



7. OCHOBHBIC TUIBI B3aUMOJCUCTBUS BEIIECTBA C M3IY4YEHUEM: dMHcCHUs, moriomenue. Kiac-
cu(uKalys CeKTPOCKOMUYECKIX METO/IOB.

8. Cnextpbl atoM0oB. OCHOBHBIE M BO30Y>KICHHBIE COCTOSHHUS aTOMOB. DHEPreTHUECKue nepe-
x0J1bl. CIIEKTpbI MOJIEKYJ; UX OCOOCHHOCTH.

9. B3aumoJeiicTBUE 3IEKTPOMArHUTHOTO M3JIyYEHHs C BEIIECTBOM B YIbTPa(HOIETOBON U BH-
TUMOM oOacTsax criekTpa. 3akoH byrepa — JlamGepra — bepa. PazmepHoCcTh MOJSIpHOTO KO3(d-
¢dummenTa norIomeHus, ero Gusndeckuii cMpici. @aKkTopbl, BIUSIONIME HA MOJISPHBIN K03 du-
UeHT norjoieHus. CBs3b aHAIMTUYECKOT0 CUTHAJA C KOHIIEHTpAIMe ONpeaensieMoro coeiu-
HEHHUS.

10. Cmoco0slI epexoa OT AaHATUTUYECKOr0 CUTHAJIA K KOHIEHTpAUHU (METO/1 IpalyHpOBOYHO-
ro rpaduka, METo 100aBOK).

11. Cnoco6sl MOHOXpPOMATH3aLMU AJIEKTPOMArHUTHOrO u3nydeHud. [IpuHIunuanbHas cxema
(OTORIEKTPOKOIIOPUMETPA U CHIEKTPO(HOTOMETpA.

12. TlpumeHeHue crieKTpoGoTOMETpHH.

4.2 ®oHJ1 OLIECHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOYHOM aTTecTAlHH
Bonpocsl k 3auerty

1. ®opwmsbl cymecTBOBaHUS MaTepuu U JABMXKEHMs. ATOM, Mojekyia. B3anuMocBs3p Maccel U
SHEPIHH.
2. CrexuoMeTpHYECKUE 3aKOHBI.
3. KsanroBoMexaHumdeckas TEOpHsl CTpOeHHS aToMa. KBaHTOBBIE 4YHcia. DHEPreTHYECKHe
YPOBHH 3JIEKTPOHA B aTOMeE. DJIEKTPOHHBIE CTPYKTYpPhl aTOMOB 3JIEMEHTOB.
4. llepuoanueckuil 3aKoH U nepuoaudeckas cucrema snemenroB JI.M.Menneneesa. [Tonoxe-
HHUE JIEMEHTa B MEPHOAMYECKON CHCTEME KaK ero BakHeimas xapakrepucruka. [lepuoanue-
CKHE€ M HENEepPHOJUYECKUE CBOMCTBA Ay1eMEHTOB. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHUS aTOMOB
3JIEMEHTOB IJIaBHBIX M MOOOYHBIX MOATPYIIIL.
5.  OcHOBHbIE THUIIBI XUMHUECKOH CBsA3H. CBOICTBA COEAMHEHUI C KOBAJIGHTHOM U MOHHOM CBS-
3B10.
6. BHyTpeHHsIsI SHEpTrHs U SHTANBINS, UX (PU3HUECKUI CMBICI.
7. 3axoH I'ecca u ero cieacTBusl.
8. Dmueprus ['ub0ca, ee cBA3b C PHTPONTUEH U IHTAIBITUEH.
9. Xwumuueckas kuHeTnka. CKopocTh XuMudeckoil peakuuu. Koncranra ckopoctu. PakTopsl,
BIIUSIIOLINE HAa CKOPOCTh XUMHUYECKOW peaklny. 3aBUCUMOCTh CKOPOCTH PEAKIMHU OT TeMIIepary-
pol. [IpaBuno Bant-T'odda.
10. TlonsTHEe 00 PHEpruu akTHBaNMU. YpaBHeHHE AppeHuyca. Karanurtnyeckue peaxmun. ['o-
MOTEHHBIN U reTeporeHHbIN KaTtanus. [[oHsaTHe 0 MeXaHn3Me KaTaTUTHYECKUX PEAKIIU.
11. KoHcTaHThl XMMHYECKOTO DPABHOBECHUS, BbIpaXEHHBbIE Yepe3 KOHLIEHTPAllUH, aKTUBHOCTH
KOMIIOHEHTOB PaBHOBECHOM CUCTEMBI, CBSI3b MEXKIYy HUMH. 3aBUCUMOCTb KOHCTAHTHI XUMHYE-
CKOT'0 paBHOBecHs OT Temnepatypsl (ypaBHeHue Baut 'odpda), mpunmun Jle [larense.
12. XKunkue pactBopbl. CrocoOBl BBIPAXKEHHUS COCTaBa pacTBOpa (MaccoBas M MOJIbHas JIOJH,
MoOJIIpHasi KOHLEHTpalus). PacTBOprMOCTh BelecTB, HACHIIICHHBIE U MEPECHIIIEHHbIE PACTBO-
PBL
13. OTkIOHEHHs PACTBOPOB OT MIACATBLHOCTH, MPUUYUHEIL. [loHSITHE 00 akTHBHOCTH, KO3 duIim-
€HTe aKTUBHOCTH, crioco0ax BbIOOpa CTaHAAPTHOTO COCTOSTHHSL.
14. Dnexrponutnueckas nuccounanus. Teopus [ledast-Xrokkens.
15. JIuccoumanus cnadbIx 31eKTpoiauToB. KoHcTaHTa JUCCOIMAliK, CBSI3b CO CTEMEHbIO TUCCO-
nuanuu (3axoH pazbasienust OctBanbaa). ducconmanus Boasl. BogopoaHbiii moka3aTeb.
16. Pacuet pH pacTBOpOB CHJIBHBIX U CIIA0BIX KUCIOT U OCHOBaHMH.
17. Bydepnsie pactBopsl, IpuMepsl, pacueT pH, oObsicHenne OydepHoro aecTBus, OydpepHas
€MKOCTb.
18. OcHoOBHBIC TIOJIOKEHUSI MPOTOIUTHYECKON Teopuu bpeHncrena-Jloypu, conpspkeHHBIC Tapbl
KHCJIOT U OCHOBaHUM, IPUMEHEHHUE K pEaKLUsIM B BOJAHOM pacTBOpE (AMcCcoLUalis, HEUTpalu-



3a1us, TUIPOJIU3).

19. Ctpoenne KOMITJIEKCHBIX coequHeH. KOHCTaHThI yCTOMYNBOCTH. XeIaTHbIE COSTUHEHUSI.
20. OKuCIUTETHLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

21. TIpoGoot6op, [IpobomoaroToBka.

22. MeTpoyoruuecKue OCHOBbI XMMHYECKOTO aHaJIH3a.

23. TuTpuMeTpUYCCKUI aHAIH3.

24. KucnotHo-ocHOBHOE TUTpoBaHue. Kpusbie TuTpoBanus. Beibop nnaukaropa.

25. KommnekcoHOMeTpuuecKoe TUTpoBaHue. MeTalIonHAUKATOPBI.

26. OKuCIMTENBHO-BOCCTaHOBHUTENbHOE TUTpoBaHue. [lepmanranatomerpus. Mogomerpusi.

27. CymHOCTh MOTEHIIMOMETPUYECKOTr0 MeToAa aHaiu3a. [IpuBectu ypaBHenue Hepucera mmns
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOMN Mapbl U MOSICHUTH CMBICIT BXO/SIINX B HETO BEJIUYMH.

28. V3meputenbHbIE AJIEKTPOABI U JJIEKTPOJbI CpaBHEHUS. UeM OTIMYaloTCi U3MEpUTEIbHbIC
AJIEKTPO/IBI OT 3JIEKTPOJIOB CPABHEHUS; IPUBEAUTE IIPUMEPBHI.

29. CymHocTh MeToAa NpaMoi noTeHnuoMeTpun. CrnocoObl epexo/ia OT aHAIUTUYECKOTO CHT-
HaJla K KOHLEHTPALIUH.

30. ITorenumomerpuueckoe TuTpoBanue. CrocoObl orpeieseHus] KOHEUHOM TOYKU TUTPOBAHHUS.
B kakux xoopaMHaTax MOKHO ITOCTPOUTH KPUBYIO IMOTEHIIMOMETPUUECKOro TUTpoBanus. Kakue
AIEKTPOAbl IPUMEHSIOT B KaU€CTBE M3MEPUTENIbHBIX U AJIEKTPOJOB CPaBHEHHS B METOAAaX KHUC-
JIOTHO-OCHOBHOI'O U OKHCIIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHMUSL.

31. Knaccudukamnuss HOHOOOMEHHBIX 3JIEKTPOJIOB. DJIEKTPOJBI C TBEPIOW M KUAKONH MemOpa-
HamMu. CTEKJISIHHbIE 3JIEKTPO/Ibl. DEPMEHTHBIE AIEKTPO/IbI.

32. Meramueckue 3JIeKTPOAbl EpBOro U BToporo pojaa. IIpuBenute mpumepsl. Hanumure
YPaBHEHHUS PEAKIMi, IPOTEKAIOLIUX Ha XJIOpCepeOpsIHOM U cepeOpsSHOM 3JIEKTpoAax U ypaBHe-
Hus HepHcra, onuckiBaronye MOTeHIUAa bl THX AJIEKTPOIOB.

33. B3ammopeiicTBHE STEKTPOMArHUTHOTO M3JIy4EHHs C BEIIECTBOM B YIIbTPa(HOIECTOBOHN U BU-
TUMOH obnacTsax cnekTpa. 3akoH byrepa — JlamGepra — bepa. PasmepHocTh MossipHOTO KO-
(dUILIMEeHTa MOTJIONICHHUS, €T0 (PU3HUUYECKUI CMBICIT.

34. TlpuuuHbl OTKIOHEHH OT 3akoHa byrepa — Jlambepta — bepa.

35. TlpuHnumuanpHas cxema (OTOAIEKTPOKOIOpUMETpa U criekTpodoTomerpa. OCHOBHEIE OT-
JMYUS XapaKTEPUCTUK (POTOIIEKTPOKOIOPUMETPA OT CIIEKTPO(OTOMETpa B BUAMMOM U yibTpa-
¢uoneToBoit 001aCTIX CHEKTPA.

36. OcHOBHbIE MPUEMBI IIEPEX0/ia OT AHATUTHUECKOTO CUT'HAJIa K KOHIIEHTpAlluu B METOJIe Ipsi-
MO CIIEKTPOPOTOMETPUH.

37. OO1mas XxapakTepuCcTUKa METO/1a CIIEKTPO(POTOMETpHUH.

Kpurepun oieHKH 0 NPOMeKYTOYHOM aTTeCTAalNu:

CooTBeTcTBHE YPOBHEN OCBOCHHSI KOMIIETEHIINHY IIJIAHUPYEMBIM PE3YIIb-

Kox n HaumeHnona- TaTaM O0y4YeHHsI U KPUTEPUSIM UX OLICHUBAHHUS
HUE KOMIIETEHITNH Onenka
He 3aureno 3auTeHo
OIIK-2 3HaeT — OTCYTCTBHE | 3HAeT — OCHOBHBIE 3aKOHBI ()YyHJaMEHTAJIbHBIX
3HaHUHN pa3aenoB XUMUU
YMmeeT — oTcyTcTBHE | YMEET — HCIOJIb30BaTh OCHOBHBIE 3aKOHBI (yH-
yMeHUH JTAMEHTAJIbHBIX Pa3/ieloB XUMHUH ISl OOBSICHEHUS
PE3yJIbTaTOB XUMUYECKUX SKCIIEPUMEHTOB
Bnaneer — orcyr- Brnaneer — HaBbIKaMH IPUMEHEHUSI OCHOBHBIX 3a-
CTBUE HABBIKOB KOHOB (DyH/JaMEHTalbHBIX Pa3AENOB XUMHH MpU
00CYXJIEHUH TOJIYYCHHBIX PE3YyJIbTATOB
ITK-2 3HaeT — OTCYTCTBUE | 3HAET — OCHOBBI TEOPUH XHUMHUYECKOTO HKCIEPHU-
3HAHUU MEHTa, TpaBuiIa 0e30MacHOCTH MpH paboTe B XU-

MUYECKOH J1abopaToOpuu, METOIbl KaYe€CTBEHHOIO
KOHTPOJISI XMMHUUYECKHX MPOIECCOB, METOJbI KO-




JIMYECTBEHHOI'O XHMMHUYCCKOI'O aHaliu3a, (bmnqe-

CKHE METOBI HCCIIE0BaHMS, ¢buzuko-
XUMHMYECKHE METO/Ibl aHAIN3a
YMeer — oTcyTCTBHE | YMEET — IIAaHUPOBATh XUMHUYECKHHM DSKCIIEpU-
YMEHHH MEHT, IIPOrHO3HPOBATh PE3YJbTAThl HKCIEPUMEH-

Ta, AHAJM3UPOBATh M HHTEPIPETHPOBATH IOJIY-
YEeHHBIC HKCIIEPUMEHTAIbHBIE PE3YNbTaThl, OIle-
HUBATh YPPEKTUBHOCTH IKCIIEPUMEHTAIBHBIX Me-
TOJIOB, BBIOMpATh METOJ HCCIICJOBAHUS, METOIH-
Ky IPOBEIEHUS SKCIEPUMEHTA B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJ1a4aMU

Biageer — orcyt- Biageer — TEXHUKOM 3KCIEPUMEHTA, IPUEMaMHU
CTBHE HaBBIKOB u3MepeHuss (U3NYECKUX BEJIUYMH C 3aJaHHOU
TOYHOCTbIO, NMpPUEMAMU H3MEPEHUs] aHAIUTHYE-
CKOTr'0 CUTHAJIa; HaBbIKaMu paboThl Ha pubopax u
MHTEPIPETAIMH SKCIIEPUMEHTAIIBHBIX TaHHbBIX

O1eHOUHBIE CpesICTBA AJIsl HHBAIKU/OB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NISCKUX OCOOCHHOCTEH.

— IIpY HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOJIHUTEILHOE BPEMsI ISl IOJrOTOBKM OTBETA HA 3K3aMEHE;

— [IpU MPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUeHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3yIbTaTOB OOYUYEHMs MO JUCLHUIUIMHE MOKET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMHU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIIO) MpeAycMaTpUBaeT MpPEJOCTaBIEHUE WH-
dopmanuu B hopMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS U BOCIIPHUTHS HHPOpMa-
IUH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLINXCS.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOEHM S JUCHMILIMHBI (MOXYJIs1)

5.1 OcHoBHas uTeparypa:
1. Heopranudeckas U aHaTUTHYECKas] XUMUS. AHATUTHYECKAss XUMHUS [ DIEeKTPOHHBIH pecype]: yueo.
/ B.B. Eropos, H.11. Bopo6seBa, N.I". CunbBectpoBa. — DnektpoH. naH. — Cankr-IlerepOypr: Jlanb,
2014. — 144 c. — Pexxum mocryna: https://e.lanbook.com/reader/book/45926/#1
2. OCHOBBI aHATUTHYECKOW XUMHH: YIeOHUK 1S CTy1eHTOB By30B B 2 T. T. 1 / [T. A. bonbmiosa
u ap.]; mox. pen. FO. A. 3onoroBa. - 6-u3n., mepepad. u gom. - Mocksa: Akagemus, 2014. - 391 c.



https://e.lanbook.com/reader/book/45926/#1

3. OCHOBBI aHATTUTUYECKONW XUMHH: YU4€OHHUK il CcTyeHTOB By30B B 2 T. T. 2/ [H. B. AnoB u
ap.]; mox pen. FO. A. 3on0toBa. - 6-¢ uzn., nepepad. u gor. - Mocksa: Akagemus, 2014. - 410 c.

5.2 JlonoyiHUTENNbHAS JIUTEPATYpA:
1. T'manaka, H.JIL O6mias xumust: yaeOHuk mist 6akanaspos / H.JL. I'munaka, mon pen. B.A. Iomkosa,
A.B. babkosa. — 19-e uz 1., mepepad. u gom. - M.: FOpaiit, 2014. — 900 c.
2. HlauneBa, E.FO. Xemomerpuka. bazoBbie moHsTHs [DeKTpoHHBIN pecypc]: yued. mocobne —
OnektpoH. nmaH. — Cankr-Ilerepoypr: Jlams, 2016. — 160 c. — Pexum pgocryna:
https://e.lanbook.com/reader/book/90051/#1
3. Ilounnok, T.b. AHanuTHYECKass XUMUS: CIIEKTPOCKOMMMYECKUE METO/IbI aHaIM3a: yueOHoe Io-
cobue mns cryneHTtoB By30B / T.b. [Tounnok, 3.A. Temepaames. — M-Bo 00pa3oBaHusl 1 HAYKU
Poc.®enepanun, Kybanckuii roc.yu-t. — U3n. 2-e, mepepad. u gon. — Kpacnomap: Kybanckuii
rocy/1apcTBEHHbIN yHUBepcuTeT, 2013. - 144 c.

5.3. llepuoauyeckue U3AaHUS:
«KypHan aHanuTHYEeCKON XUMHW», «3aBojcKas jadopatopus», «KypHan obOmeil xu-
MUY, «OKypHaJI HEOPraHUYECKOU XUMHUW.

6. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALMOHHOM ceTn
«HTEepHEeT», HEO0OXOAMMBIX /IJISI OCBOCHUS JUCHHILINHBI (MOAYJI51)

1. www.chem.msu.ru

2. www.chemport.ru

3. http://onx.distant.ru

4. www.alhimik.ru

7. Mertoauyeckue yKa3aHHMsA [JJIsi O0yYAlOIIMXCS 110 OCBOCHHMIO JAHCHHUILIMHBI
(Mmonmy.Jist)

VYcremHoe 0CBOEHUE AMCLUIUIMHBI IIPEANOIAraeT akTUBHOE, TBOPUYECKOE Y4AaCTHE CTY-
JIEHTa MyTeM IJIAaHOMEPHOW, TOBCEITHEBHOM pabOTHI.

Paboma c koncnekmom nekyui

[IpocMOTpeTs KOHCHEKT HEOOXOAMMO Cpasy Mocje 3aHATHH, OTMETHTh MaTepual KOH-
CIIEKTa JIEKIIMH, KOTOPBIA BBI3BIBACT 3aTPYIHEHUA Il MOHUMaHuUsA. [lonbITaThCsl HAUTH OTBETHI
Ha 3aTPYyIHUTEIBHBIE BOIPOCHI, UCIIOJIB3Ysl PEKOMEHIYEMYIO JINTEparypy. Ecinu camocrosrens-
HO HE€ yJaeTcsi pa3o0paThCcsi B Marepuaie, chopMyaupoBaTh BOMPOCH U OOPATUTHCS 3a MOMO-
HIbIO K TIPETIOIaBaTeNI0 Ha KOHCYIbTAUU WK ONrKaiIien JTeKIuu.

Perynsippo oTBOIWTH BpeMs AJisl TOBTOPEHUSI MTPOMAEHHOIO MaTepuasa, MpoBepssl CBOU
3HaHUsI, YMEHUS U HABBIKHU 10 KOHTPOJIbHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuix pavom
[epen mocemnenneM 1abopaTopun HEOOXOIMMO M3YYUTH TEOPHUIO BOIPOCA, TPEAIoara-
€MOr0 K UCCIIEZIOBAaHUIO, 03HAKOMHTHCS C PYKOBOJCTBOM I10 COOTBETCTBYIOLIEH paboTe U MoAro-
TOBHUTB IPOTOKOJI TIPOBEIEHUS pabOTHI, B KOTOPBI 3aHOCUTCS:
— Ha3BaHHe paldoThI;
— 3aroTOBKH TaOJUI] JUIS 3aMI0JTHEHHUS SKCIIEPUMEHTAIbHBIMH JAaHHBIMH HAOJIOACHUH;
— ypaBHEHMS XMMMYECKHX DPEaKLUUi MpeBpalleHUH, KOTOpble OyIyT OCYIIECTBIEHBI IPU BbI-
MOJTHEHUH IKCIIEPHMEHTA,
— pacyeTHble (HOPMYIIBI.
OdopmiieHre 0TYETOB J0JKHO MPOBOJUTHCS TOCIIE OKOHYAHUS paObOTHI B JIAOOPATOPHUH.
JI71st TOATOTOBKY K 3aIIUTE OTYETA 10 JIAOOPAaTOPHOH paboTe CiIeayeT MpOoaHaIn3UPOBaTh
HKCIIEpUMEHTAIbHBIE PE3YJIbTaThl, COMIOCTABUTh UX C M3BECTHBIMU TEOPETHUECKUMH MOJIOKEHH-
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SIMA WJIA CTIPABOYHBIMH JaHHBIMHU, 000OIIUTE Pe3yNbTaThl UCCIICOBAHUI B BHJIE BBIBOJOB IO
pabore.

Iloozomoexka Kk KOHmMPOILHBIM padomam

KontpomnbHast paboTa BhIoJHSAETCS B (hopMe MUCHBMEHHOTO OTBETa HA BONPOC 3aaHUs
win pemieHus 3anadn. CojaepikaHue TOATOTOBIEHHOTO CTYJACHTOM OTBETa Ha TOCTaBJICHHBIN
BONPOC JIOJDKHO II0Ka3aTh 3HAHHWE AaBTOPOM TeopuH Bompoca. [Ipakthyeckue 3amaHus,
BBIHOCUMBIE Ha KOHTPOJIBHYIO pPabOTy, COCTaBleHbl Ha OCHOBE YNPAXHCHUH W 3a1ad,
BBINOJIHSBIIMXCS B TEYCHUE ceMecTpa. PeKOMEHIyeTcsi BEpHYThCS K ITUM YHPAKHEHHUSIM U
YTOYHUTHh WX BBINIOJHEHUE MPHU IMOATOTOBKE K KOHTPOJIBHOU pabore. Crenyer oOpaTtuTh
BHUMaHHE Ha TO, YTO BBIMOJIHAEMOE 3aJlaHUE JOJDKHO OBITh MOAKPEIUICHO OOBSICHEHHEM TOTO
WIM WHOTO MpejsiaraeMoro pemieHus. [Ipy Hamuuum BOMPOCOB, Tepes KOHTPOJIbHOU paboToi
HEO0XO0IMMO MTPOKOHCYJIBTUPOBATHCS C MPETIOAABATEIICM.

Memoouueckue pekomenoauuu K coaue 3auema

CryneHTbl 00s3aHbI ClIaTh 3a4€T B COOTBETCTBUHU C PACIUCAHHEM M yYCOHBIM IUIAHOM.
3auer sBisieTcss GOPMOI KOHTPOJIST YCBOCHHSI CTYICHTOM y4eOHOU MPOTrpaMMBbI IO AWCIHILTAHE
WIN €€ YaCTH, BHITIOJHCHHUS MIPAKTUYECKUX, KOHTPOJIbHBIX, pe()epaTUBHBIX PadoT.

Pesynbrar ciaum 3a4era mo mpociymaHHOMY KYpCY JOJIKEH OIICHUBATHCS KaK MTOT JIes-
TEJILHOCTU CTYJICHTa B CEMECTPE, @ MMEHHO - 10 MMOCEIAeMOCTH JICKIIHIA, pe3yJibTaTaM padOThI
Ha MPAKTUYCCKUX 3aHITHSIX, BBITIOJHEHHS CaMOCTOSTEIbHON padoTel. [lpm 3TOM momyckaercs
Ha 04HOH (hopme 0OyueHus nporyck He 6onee 20% 3aHATHH, ¢ 00s13aTENIbHON OTPabOTKOI Mpo-
MYIMEHHBIX CeMUHAPOB. CTYIEHTHI, Y KOTOPHIX KOJIMYECTBO IMPOIYCKOB IMPEBBIIIACT YCTAHOB-
JICHHYIO HOPMY, HE BBITIOJTHHBIIIUE BCE BUBI paOOT M HEYJOBICTBOPUTEIBHO Pa0OTaBIIKE B Te-
YEHHE CEMECTpa, MPOXOAT coOeceoBaHNE C MPETOoaBaTeIeM, KOTOPHI ONpalIiBaeT CTyIeHTa
Ha MPEIMET BBISBICHUS 3HAHHUSI OCHOBHBIX MOJIOKEHHH JUCIIUTUINHBIL.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
30POBbsl OOJIBIIIOE 3HAYCHHE MMEST WHIWBHUIyalbHas ydeOHass paboTa (KOHCYJIbTAIMU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuaa.

NuauBuayanbHble KOHCYJIBTAMU MO MPEIMETY ABIISIOTCS BaXXHBIM (DakTOpOM, CIocoO-
CTBYIOUIMM MHJIUBUAYaTU3alMH O0YUEHUsI U YCTAHOBJIEHUIO BOCIIUTATENBHOIO KOHTAKTa MEXTY
nmpenoaaBarciicM 1 O6y‘IaIOHII/IMC$I HHBAJIMAOM WJIX JIMOOM C OTpaHUYCHHBIMHW BO3MOKHOCTSAMU
3/10pOBBSL.

8. IlepeyeHb MH(POPMALHOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Npolecca Mo JUCHHUILINHE (MO1Y110) (IPH HE0OX0IMMOCTH)

8.1 Ilepeyenb HEOOXOAMMOI0 IPOrPAMMHOI0O o0ecreYeHust

B kypce nmaGopaTopHBIX pabOT HCHOIB3YETCs ClIEAyIolllee MporpaMMHOe oOecredeHue:
Microsoft Office (Word, Excel). CnienmanusupoBanHbie 00yJaroine KOMIbIOTEPHBIE POrpam-
MBI TIO OTJEITEHBIM pa3JiesiaM MM TeMaM He UCTIONb3YIOTCSI.

8.2 IlepevyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextponHast 6MOAMOTEYHAs cUCTEMa U3AaTenbcTBa «JIaHby
2. DnekTpoHHas oubnuoTeuHas cuctema «FOpaiT»
3. DnekTpoHHas OMOIMOTEUHAs CHCTEMa «Y HUBEPCUTETCKAsi OMOITMOTEKa OHIIAHY

9. MaTepuajibHO-TeXHHYeCKas 0a3a, HeoOX0AMMAasi IJIsl OCYyleCTBJIEHHs 00pa3oBa-
TeJbHOI'0 NPoIecca Mo TUCHHILINHE (MOIYJII0)

MarepuanbHO-TEXHHYECKOE 00€CTICYCHNE T CIIUTUTMHBI

Ne Bug pabor
(MoAynsl) M OCHAILIEHHOCTh

1 Jlekunonnsele 3auATHs | JIeKIIMOHHAasT ayauTOpUs, OCHAIIEHHAas MPE3CHTAlMOHHOMN
TEXHUKOU (MPOEKTOpP, IKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM MporpaMMHbIM oOecrieuennem (110).




JlabopatopHbie
3aHATHUA

Yyebnble 1abopaTopun, OCHAIICHHBIC JTAOOPATOPHOM MTOCYI0M,
peaKkTUBaMu U MpUOOpaMH, MO3BOJISIOIIUMHI IPOBOIUTH HCCIIE-
JIOBaHUSl XMMUYECKUMU U (U3UKO-XUMHUYECKUMH METOJIAMH,
npeJHa3HauYeHHbIE U MPOBEACHHUS J1a0OPaTOPHOTO IMPAKTH-
KyMa: KOJIOPUMETP (OTOIICKTPUUCCKUN KOHIECHTPAI[MOHHBIN
K®K-2 MII unu cnektpodoromerp LEKI SS1207; pH-metp-
nonomep «Ikcnept-001»; Bechl Texanueckue BJIKT-500g-M .

CamMocTosTenpHas
paboTta

YuranpHeli 321, 3a1 NEPUOINYECKUX U3JaHUM, 3ai 1ocTyna K
ANIEKTPOHHBIM pecypcaM Karasoram oubaunoreku ®I'BOY BO
"KyoI'Y", aynmutopusi ajisi CaMOCTOSTEIbHOU pabOThl CTYACH-
TOB, OCHAIlICHHAsl KOMITBIOTEPHON TEXHUKOW C BO3MO>KHOCTHIO
NOAKIIOUEHUs K ceTu “HMHTepHeT”, ¢ COOTBETCTBYIOLIUM IPO-
rpaMMHBIM OOecredeHreM, ¢ MporpaMMon SKpaHHOTO yBEIu-
YeHUSI U O0OCCIICUCHHBIA OCTYIIOM B 3JIEKTPOHHYIO MH(]OpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

I'pynnoBeie  (MHAUBH-
NyajabHble) KOHCYJbTa-
92078

AyauTopuu, MpeaHa3HAYCHHBIC Ui MPOBEACHUS TPYIIITOBBIX
(MHIMBUyaIbHBIX ) KOHCYIbTAIIUI

Texkymuii  KOHTpOJIb,
MPOMEKYTOUHAsT aTTe-
cTanus

Aynutopuu, NpelHa3HAuYCHHbIE ISl MPOBEACHUS TEKYLIEro
KOHTPOJISA, IPOMEKYTOUHOUN aTTECTallU




