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1. Ilean ocBoOeHUsT TUCIHUILIMHBI

Leab0 OCBOCHUS NUCHUIUIMHBI «XHUMHUS»» SIBISIETCd COAecTBUE (POPMHUPOBAHUIO U
Pa3BUTHIO Y 00yUYAIOMIUXCSI OOMIEKYIbTYPHBIX, TPOPECCHOHATBHBIX U CHEIMATBHBIX KOMIETEHIHH,
MO3BOJISIIOIIMX UM B JJAbHEHIIEM OCYHIECTBIIATH MPOGECCHOHATIBHYIO ACSITENLHOCTh TOCPEICTBOM
OCBOEHUSI TEOPETUUECKUX U IKCIIEPUMEHTAIIBHBIX OCHOB OOIIIEH XUMUU.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NMPOrpaMMbl
JucuummmmHa « XuMus» MPeICTaBIseT co00N AUCIUILTUHY 00s13aTeNbHOM yacTu 61oka 1 51.0.06
I[J'ISI OCBOCHUA NUCHUITIINHBI «XHMHS 06yqa}oumec>1 HCIIOJIB3YIOT 3HAHUA, YMCHUSI, HABbIKH,

c(hOpMHUPOBAHHEIC B X0JI€ U3YUCHUS JUCIHUILTUH «MaTeMaTuKa.

ABJISIETCS  OCHOBOINOJIArarOlIEd Uil YCIIEIIHOTO OCBOEHUS
TOIJIMBHO-CMAa304HbIX
«MarepuanoBeieHUE U TEXHOJIOTUs KOHCTPYKIMOHHBIX MaT€pUaioBy, « IKOJIOTHSI.

JucuuniuHa
OUCILUIUIMH — —

MOCJIEAYIOLIUX

«XUMHUSI»

«Ouenka

KadycCTBa

MaTCpHraJIOB»,

3. [Ilnanupyemble pe3yabTaThl 00y4eHUs M0 TUCHUILJIMHE, COOTHECEHHbIE ¢

IUIAHUPYEMbI

OcBoeHne TUCIUIUIMHBI HAmpaBJieHO Ha (OpPMUPOBAHME KOMIIETEHIIHIA:

OIIK-1 —cmocobOeH aHanM3WpOBaTh 3a7aud MPOPECCHOHATBHON JIEATEIHPHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HaYK M MAaTEMaTUKH

Ili1anupyembie
pe3yJabTaThl Kputepun ouennBanus pe3yJibTaToB 00y4eHUs
obyuenns™ Huskui Iloporossii Bba3oBblit IIpoaBUHYTHINH
(Toxasarenu (momoporoBbIii)
OCBOCHUA KOMIIETeHLIM S
KOMITETCHITIH ) He
chopmupoBaHa
OIIK-1 He wmoxer Xoporo
3HaTh: aHaJIU3UPOBAThH aHAIM3UPYET VYcenemno
3aKOHBI U | 3a/1a4u 3a1auun aHAIU3UPYET
METO/IbI B | npodeccuonans | Cnabo  ananmu3upyet | mpodeccuoHanb | 3a7a4u
obnactu HOI 3a1auun HOM npodeccHoHaNBHO
€CTECTBEHHBIX JeSATeTLHOCTH npoQeCCHOHAIBHON JIeATETLHOCTH W esTeTbHOCTH Ha
HayK U | Ha OCHOBE | JESITEIIbHOCTU Ha | Ha OCHOBE | OCHOBE
MaTe€MaTUKH MTOJIOKECHUH, OCHOBE  IIOJIOJKCHHH, | ITOJIOKCHUI, ITOJIOKEHUH,
3aKOHOB U | 3aKOHOB M METOJIOB B | 3aKOHOB U | 3aKOHOB 1 METOJIOB
METOJIOB B | 00JaCTH €CTECTBEHHBIX | METOJIOB B|B obnactu
obnactu HayK U MaTEMaTUKH obnactu €CTECTBEHHBIX
€CTECTBEHHBIX €CTECTBEHHBIX HayK u
HayK u HayK U | MATEMATUKHU
MaTeMaTUKHU MaTeMaTUKH
z;h;i:;npomm He ymeer | Cmabo  aHanmusupyer Xopomuio YcenemHo
sanaun aHAJIM3UpPOBATh | 3a/1a4u } aHAIU3UPYET aHAIN3UPYET
IpodeccHoRaTs 3a/1auun po¢eCCHOHATBHON 3a/1auun 3a/1aun
O HpE)(I)eCCI/IOHaJ'IL JIeATETbHOCTH Ha Hpg(beCCI/IOHaHL {[pO(I)eCCI/IOHaJ'ILHO
eATEBHOCTH HOI OCHOBE  TIOJIO)KEHHH, | HOI W 1eATEeIbHOCTH Ha




Ha OCHOBE | ICSITCILHOCTH 3aKOHOB M METOJIOB B | IEATCILHOCTH OCHOBE
TIOJIOYKEHHIA, Ha OCHOBE | 00JaCTH €CTECTBEHHBIX | Ha OCHOBE | MTOJIOKEHHIA,
3aKOHOB U | TIOJIOKCHUIA, HAYK U MaTEMaTUKH MOJIOYKCHHIA, 3aKOHOB M METOJIOB
METOIOB B | 3aKOHOB " 3aKOHOB u|B o0macTu
obnactu METOJIOB B METOIOB B | €CTECTBEHHBIX
€CTECTBEHHBIX oOmactu obmactu HayK U
HayK U | €CTECTBCHHBIX CCTCCTBCHHBIX | MaTEMAaTUKH
MaTeMaTHKU HayK u HayK u
MaTeMaTHKHU MaTeMaTHKU
Bnaners:
Xopomuio
aHAJIM3UPOBATH He Buaneer
BIIQJICCT
3aJauu 3ajauaMu YcnemrHo
3ajauaMu
npodeccuonans | nmpodeccroHasb BIIQJICCT 3a7a4aMu
N . Cnabo BJazeeT | npoeccuoHalb
HOM HOU . poheCCUOHATHLHO
3aJjauaMu HOU .
JCSITEIIBHOCTH JCSITeIIbHOCTH . il IeATeNbHOCTH Ha
npodecCHOHATBLHOM JIESITEIIBHOCTH
Ha OCHOBE | Ha OCHOBE OCHOBE
N . JeSITeIIbHOCTH Ha | Ha OCHOBE .
TTOJIOKCHH, MOJIO’KECHUH, . . MIOJIOKCHHIA,
OCHOBE  TIOJIOKEHUH, | TIOJIOKEHUH,
3aKOHOB U | 3aKOHOB " 3aKOHOB M METOJIOB
3aKOHOB M METOJIOB B | 3aKOHOB u
METO/IOB B | METOJIOB B B obnactu
00J1aCTH €CTECTBEHHBIX | METOJ/IOB B
obnactu obnactu €CTECTBEHHBIX
HAYK U MaTeMaTHKH obnactu
€CTECTBEHHBIX €CTECTBEHHBIX HayK u
€CTECTBCHHBIX
HayK U | HayK " MaTeMaTHKH
HayK u
MaTeMaTHKH MaTeMaTHKH
MaTeMaTHKH

B pe3ynbTare 0CBOCHHUS TUCHUIUIMHBI « XUMUS» 00Yy4aIOIIUICS JOIDKEH: (3HATh, YMETh, BIIAJICTh):
3HATh:
- OCHOBHBI€ ITOHSATHUS U 3aKOHBI XUMUU;
- CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETMHEHUN;
- TEOPETUYECKHE OCHOBBI 3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTAaBAa U CTPOEHUS UX
MOJIEKY,
- nabopaTopHoe o00oOpynOoBaHHE M TPUOOPHI, HEOOXOIUMBIE JUIs MPOBEIEHUS
XUMHUYECKOT0 IKCIIEPUMEHTA,;
- TEOPETUYECKHE OCHOBBI CAMOOPTaHU3AIMH U CAMOOOPa30BaHMS.
yMeTb:
- 6e30macHo 00paIaThCsi C paCTBOPAMH U CHITYYHUMH BELIECTBAMU;
- M0JIb30BAThCA MPOCTEHIINM XUMHUYECKUM 000pYI0BaHUEM U MTOCYI0M;
- BBIpa)kaTh COCTAB BEIIECTB XUMUYECKUMHU (POPMYIIaMHU;
- BBIpaXaTb 3aKOHOMEPHBIE MTPEBPALIEHUS BEIIECTB C TOMOLIbI0 YPaBHEHUIN XUMUYECKUX
peakuuii;
- MCII0JIb30BATh MEPEIOBOM OMBIT, 0OecneunBaomuil 3pHEeKTUBHYIO pabOTy YUpEKIACHHUS,
- BHEIPATH JIOCTUKEHUSI OTEUECTBEHHOMN U 3apyOeKHOW HAyKU, TEXHUKH.
BJIA/I€Th:
- CIIOCOOHOCTBIO C TIOMOIIBI0 XUMHMUYECKHX TMOHATUH (HOpMYNT M ypaBHEHHH BBIpaXaTb
XUMHUYECKHE 3aKOHOMEPHOCTH BCTpEYaroIuecs B MpodeccnoHanbHOM 3aBUCMOCTH ;
- IpaBUJIaMu Oe301acHOi paboThl B XUMHUECKOW J1a00paToOpuu U 0OpallieHHs C BEIeCTBaMH,
- METOZaMH OpPTaHU3aIMK padOThI IO MOBHIIICHNIO HAYYHO-TEXHUYECKUX 3HAaHUH, B pa3BUTUHN
TBOPYECKON MHUIIMATHUBBI, PALIMOHATIM3ATOPCKON U N300peTaTeNbCKOM NesITeIbHOCTH.

3.1 MaTpuiia cooTHeCeHHs TeM/pa3/1eJI0OB Y4e0OHOH TMCUUILIMHBI (MO1YJIfA) 1
(popMupyembIX B HUX NPOPECCHOHATBHBIX H 00IEKYJIbTYPHBIX
KOMIIeTEeHI M




KOMIIETEHITNHU
Temsl, pazaenst
S —— o0111ee KoJ-BO
OIIK-1 KOMIIETEHII
Paznen 1. Heoprannueckas
U OpraHu4ecKass XuMusl. + 1
Paznen 2. AHanuTHYeCKas N 1
XUMUA 1 .x.M.a.

4. CTpyKTYypa H coiepKaHue TUCHUILTHHbI
OO6mmast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHull 216 Jacos.

4.1. O0bemM AUCHUNIMHBI U BUbI Y4eOHOH padoThI

Bup 3anstuii Ounas dpopma oOyueHus 3aouHas
Cemectp 1 Cemectp 2 dbopma
oOyueHus
1 xypc
OO0miast TpyA0€MKOCTh AUCIIUTLIMHBI 108 108 216
AyIUTOpHBIE 3aHATHUSA, B T.4. 32 28 16
Jlexun 16 14 6
JlaGopaTopHbie pabOThI 16 14 10
CamocTtosTenpHas padora, B T.4. 40 44 191
[TpopaboTka yuyebHOro MaTepuaia mno 12 16 191

JTUCHUTITNHE (KOHCTIEKTOB JICKITUH,
yu4eOHUKOB, MAaTEPUAIIOB CETEBBIX

pecypcoB)
BrlnonHeHne MHANBUAYaJIbHBIX 3aJaHUI 14 14 -
IToaroToBKa K TECTUPOBAHUIO 14 14 -
KonTtpop 36 36 9
Bua nToroBoro KOHTpousis 9K3aMeH dK3aMeH 9K3aMeH
4.2. Jlekuuu
O0OneM B
yacax I1o
bopmam
No Paszen AuCHUIuIMHb (MOIYJIst), TEMBI JIEKIMI U uX | OO0ydeHms dopmupyembie
CoJiep)KaHue W KOMIIETEHIINH
T g
@) )
Paszpnen 1. Heoprannuyeckasi 1 opranudeckasi
XMMHSA.
1 BBenenue. OcHOBHEIE IOHATHSA U 3aKOHEI XUMHUH. 1 1 OIIK-1
2 OcCHOBHBIE KJacchl BellecTB. KucCIIOTHO- 1 OIIK-1
OCHOBHEIC CBOMCTBA BEIICCTB.




XHWMHUYECKHE CUCTEMBI: PACTBOPSI,
JTUCTIEPCHBIE CUCTEMBI,
BHCKTpOXHMquCKHC CUCTCMBI.
KonimounHeie cUCTEMEL

OIIK-1

3JI€KTpOJII/ITI/I‘-IeCKa$I JUuccouranus. FI/II[pOJII/I?;.

OIIK-1

Xumuaeckas TEPMOAWMHAMKKA U KUHCTHKA.

OIIK-1

OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC CBOMCTBA
BCIICCTB.

OIIK-1

Crpoenue aromoB. XuMHS U
NEPUOJINYECKas CUCTEMa JICMEHTOB.

OIIK-1

XuMuyeckast CBsI3b M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI.

OIIK-1

KomruiekcHbie (KOOpIMHAIIMOHHBIE) COSTUHEHUS.

OIIK-1

10

OO6mas xapakrepuctuka MetamioB. CIuiaBbl.
3Ha4yeHue A7l CeNbCKOr0 X03HCTBA.

OIIK-1

11

DNEKTPOXUMHUYECKHE CUCTEMBI. Kopposus
METaJUIOB. AKKYMYJISTOPBI. Y CTPOMCTBO U
IPUHLNI PaOOTHI.

OIIK-1

12

Mertamnst | A, 1A u 1A rpynmn. XXecTkocTs Bojb
U CIIOCOOBI €€ YCTPaHEHMSL.

OIIK-1

13

I'maBHEBIC NePEXOaAHbIC MCTAJLJIbI. CemelicTBO
KeEe3a.

OIIK-1

14

XuMudeckasi HICHTU(QUKAIHS

OIIK-1

15

Opranuyeckue BelecTBa U UX OCOOCHHOCTH.
3navenue B ¢/x. [lonmumepsl U oauroMepsl. XUMHUS
IIOJIMMEPHBIX MaTEPUAJIOB.

OIIK-1

Pa3nen 2. Ananuruyeckasi Xumus u ¢.x.m.a.

[Ipenmer, coiep>KaHue u 3a7a4u
aHanutryeckor xummn. Knaccudukanus MeTonos.

OIlK-1

Mertposoruueckie OCHOBBI ~ aHAJTUTHYECKOM
xumud. OTOOp M MOATOTOBKAa MPOO K aHaIu3y.
AHaIATUYECKUNA CUTHAII.

OIlK-1

Xumudeckas uaeHtudukaius. KadecTBeHHbIN
aHaJM3 KaTHOHOB. [ pymnmoBbIie peareHThl.

OIIK-1

KavecTBeHHBIN aHAU3 aHUOHOB. [ pymIoBbIC
pearcHThI.

OIIK-1

KauecTBeHHBIIT XUMHUYECKUN CHUCTEMATHYECKUN
U ApoOHBIi aHanu3. M30upaTenbHble, CeJIeKTUBHBIC
pEareHThI.

OIlK-1

KonnuecTBeHHbIM XUMUYECKUN aHasus.
Mertonsl KOJINYECTBEHHOTI'O aHaIu3a.
I'paBUMETPUYECKUI, TATPUMETPUYECKUIN aHAJIU3.

OIIK-1

Mertoabl HEWTpamu3auuyu KUCIOTHO-OCHOBHOIO
TUTPOBAHUSA. AuuauMmerpusi. ATnKanuMeTpusi.
O6patHoe TuTpoBanue. Kpusble TUTpOBaHUS.

OIIK-1

Meronsl OKHCIIUTENBHO-BOCCTAHOBUTEIBHOIO
tutpoBanus. [lepmanranaromerpus. Momomerpusi.
Jluxpomaromerpus. KpuBble TUTpOBaHUS.

OIIK-1

MeTtoanl OCaIUTEIILHOTO u
KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHUS.

OIIK-1




10 | OuU3BHKO-XUMHYECKHUE METOJIbI aHammza. | 1 OIIK-1
Knaccudukammst wux. Meroasl MacKUpOBaHWS,
BBIJICTICHUS, pa3[eiCHuss W KOHIICHTPUPOBAHUS
BEILIECTB. DKCTPAKIIHUA.
11 | Xpomatorpaduueckuii ananu3. PasHoBumHocTH | 1 OIIK-1
METOJIOB XpoMaTorpaduu.
12 DIIEKTPOXUMHUYECKHE METOIbI agaymza. | 1 OIIK-1
IToreHmomeTpus.
13 | Onruueckue MeTosl aHanu3a. Pegpakromerpus. 1 OIIK-1
14 | Ontuueckue metoasl aHanu3a. [lonsgpumerpus. OIIK-1
15 | ®oTomerpuueckue METO/IbI aHanuza. | 1 OIIK-1
Cnektpodoromerpusi, GOTOAIEKTPOMETPHUSI.
16 | JI'OMMHHCIICHTHBIM METOJ] aHAJIU3A. OIIK-1
17 Ousnueckuil ananu3. Panuomerpuueckuil MeTon OIIK-1
aHayiu3a. TUIbl paIOaKTUBHOTO pacnaja.
Bcero wacos | 30 6
4.3. JlabopaTopHbIe padoThI
O6beM B wacax 1o | DopmMupyembie
Ne HanmenoBanue 3anatust ¢dopmam oOyueHus KOMIIETCHIIUH
paszznen
a % E
o = 8 &
Paznen 1. Heoprannueckasi u
opraHuyeckKasi XuMms.
OKCIIEpUMEHTAJIBHOE OIIPEIEIICHHE 1 1 OIIK-1
1 MOJIIPHOM MAacChl SKBHBAJICHTA
HEU3BECTHOTO METaJlIa.
2 [IpuroroBieHue pacTBOPOB 1 1 OIIK-1
3a/1aHHOM KOHIIEHTpAllUU
3 DKCTIepUMEHTATBHOE 2 1 OIlK-1
MOJTyYeHHUE KOJIJIOUTHBIX
pactBopoB. Koarymsamus
30JIEH.
4 DKCIepUMEHTAIBHOE U3yUeHUE 2 1 OIIK-1
mporecca dIEKTPOITUTHYECKOM
JIVICCOIMANINH. DKCIIEPIMEHTAIILHOE
M3YYEHUE THIPOJIN3a COJICH.
5 DKCIepuMEHTATBHOE U3yUeHNE 1 1 OIIK-1
BIIUSTHUS Pa3UYHBIX (PAKTOPOB HA
CKOPOCTh XUMHUYICCKOM PEAKITHH.
6 | DkcriepuMeHTalbHOE H3yYeHHUE 1 OIIK-1
OKHUCJTUTEITLHO-BOCCTAHOBUTEIIHHBIX
peaxIuil ¥ BIUSHUE HA UX XOJ Pa3INiHb
(bakTOpoB.
7 [TonmydeHnre u SKCIEPUMEHTATLHOE 1 1 OIIK-1

HN3YUCHUC CBOMCTB KOMITJIEKCHBIX

COEIVHEHU.




8 | DkcnepuMeHTaNbHOE U3yUYCHHE 1 OIIK-1
INEKTPOXUMUYECKUX CUCTEM U HX
IIPUMEHEHUE B XUMUYECKON
UACHTUPHUKALUU. DKCIIEPUMEHTAIbHOE
U3y4EHUE MPOLIECcca KOPPO3HH
METAJIJIOB.

10 | DkcnepuMEHTAIbHOE U3YUYCHUE 1 2 OIIK-1
CBOUCTB cocauHEeHUI MeTauioB | A,
1A u IlIA rpynn, Mmenu v IMHKA.

11 | DxcnepuMeHTaIbHOE OIpe/iesieHre 1 OIIK-1
00111€el )KECTKOCTH BOJIBL.

11 | DOkcriepyMeHTaNbHOE U3YyUEHHE 1 2 OIIK-1
CBOMCTB 3JIEMEHTOB CEMEICTBa XkKele3a

12 | DkcnepuMeHTaIbHOE U3YYEeHUE 1 OIIK-1

CBOICTB OPTraHUYICCKUX COGHHHCHHﬁ.

Pa3zgen 2. AHajauTH4ecKkasgs XUMHA U

¢.x.m.a.

1 | Becogoii aHaJIH3. Ornpenenenue 2 OIIK-1
BJIQKHOCTH BEIIECTB BBICYIIIMBAHUCM.

2 | Onpenenenue COJIepKaHUs 2 OIlK-1

coemuaeHuit xene3a(lll) B pactBope
IPaBHMETPUYCCKIM METOJIOM aHAIN3a.

3 | O6bemHBIC (TUTPUMETPUYECKHE) 2 OIIK-1
MeToAbl. Meronbl  HeHTpanuzanuu.
TurpoBanue LIEI0YbI0
(anmkaymmeTpus).

4 Mertoabl HeUTpanu3zanuu. TutpoBaHue 2 OIIK-1
KHUCTIOTOH (alluANMETPus).

5 Mertoasl OKCJIUTEIBHO - 2 OIIK-1
BOCCTaHOBHUTEILHOT'O TUTPOBAHUS.
HNonomerpus.

6 | OkcTpakius Hona U3 BOJAHOTO pacTBOpa 2 OIIK-1
OpPraHNYeCKUMHU PACTBOPHTEISIMH.

7 DOTOKOITOPUMETPUUYECKOE 2 OIlK-1
onpenenenue meau(11) B pactBope

8 | Pedpakromerpuueckoe ompeneneHue 2 OIIK-1
CONepKaHUsl caxapo3bl B  BOJHOM
pacTBope.

9 [Tonspumerpruueckoe onpeaeseHue 2 OIIK-1
COJIepXaHusl TJIIOKO3bl B  BOJHOM
pacTBope.

4.3 IlpakTyeckue (CEeMUHAPHI) 3aHATHUSA
He npenycmotpensl

4.5. CamocrosiTesibHasi padoTa cTyaeHTa

O6mwem yacoB 1o hopmam

Paszpen nucuunimHbI Bua camocrosite1bHOM padoThI
oOy4eHus




OYHas 3a09Has
Paznen 1. Heopranuueckas u Pabora ¢ KOHCIIEKTOM JIEKIIUH.
OpraHMuecKas XUMHUs. OTBeTUTH HA KOHTPOJIBHBIE 12 100
BOTIPOCBHL.
BhInosiHeHNEe HHIUBU YA TbHBIX 10 i
3aJIaHMI
IToAroToBKa K TECTUPOBAHHUIO 8 -
Pazpen 2. Pa60Ta ¢ KOHCIIEKTOM JICKIIUH.
AHanuruveckas Xumust OTBETUTHh HA KOHTPOJIbHBIC 12 91
BOTIPOCHL.
BeimonHeHne HHIUBUyaTbHBIX 10 i
3aJlaHui
[ToaroToBKa K TECTUPOBAHUIO 6
AToro 58 101

[lepeuerr y4uyeOHO-METOIUYECKOTO OOCCIEUYEeHHUS JMJII CaMOCTOSITEIbHON pabOThl 10
TUCIUILTMHE (MOAYIIO):

1. Cum6upckux E.C. MeTonnyeckoe pyKoBOJICTBO K J1a0OpAaTOPHBIM 3aHATHUSAM 110 XUMHH JJI51
CTYJCHTOB MHXEPHO-TEXHUYECKNX (HEXHUMUYECKUX) CIIEIUAIBHOCTEH BY30B. - MuuypuHck: M31-Bo
Muul’AY, 2002. — 84 c.

2. Cumbupckux E.C. Metoauueckre yka3zaHuUs O BBIIOJHEHUIO CAMOCTOSTENbHON paboThl
M0 JUCUUIUIMHE «XUMHS» [ MHKEHEPHBIX CHEUUAIBbHOCTEN. — MuuypuHCK: u31-B0 Muul'AY:
2004, 23c.

3. Cumbupckux E.C., Tapacoa C.B. Meroauueckue yKa3aHus i BBIIIOJHEHUS
1abopaToOpHBIX PpadoOT MO AMCHUIUIMHE «XUMHs»(pa3ien aHAIUTHYECKas XUMHS)IJIS CTYACHTOB
OYHOM, 3a04HOM U TUCTAaHIIMOHHOW (hopM 00yueHus. - Muuypunck: U3n-so Muul’'AY, 2015. — 64 c.

4. Ianduros B.®. PykoBoaCTBO /Ui BBHIMOIHEHHs J1a00paTOPHBIX pabOT MO JUCHUTIIMHE
«(pu3nKO-XMMHUUECKHE CBOMCTBA U OLIEHKA KauecTBa ToBapoB» M3a-so Muul'AY, 2015. — 48 c.

4.6. BoinoiHeHNe KOHTPOJILHOMH padoThl 00yYal0IMMHMCH 3204HOH (OPMBI
KontponbHast paboTra Mo AUCHUILIUHE «XHUMHUS», AT 0OYYarOLIMXCS 10 HAIPaBICHHIO
27.03.01 «CrangapTu3anusi 1 METPOJIOTHS» 3a04HOM (POopMBbI 0OOyUEHHUS IPOBOAUTCS MO OJHOM U3
TeM:

1. OcCHOBHBIE TIOHSITHS ¥ 3aKOHBI XUMHH.

2. OCHOBHBIE KJ1acChl BEIIECTB.

3. KucnoTHo-0cHOBHBIE CBOMCTBA BEILIECTB.

4. XUMHUECKUE CHUCTEMBI: PAcCTBOPHI, JUCIEPCHBIE CHCTEMBI, 3JIEKTPOXUMHUYECKUE
CUCTEMBI.

5. Komnonnselie cucremsl.

6 DNEeKTPOIUTHYECKAS AUCCOLUALIMS.

7 I'upponus.

8. XuMHuUuecKasi TepMOJIMHAMHIKA H KHHETHKA.

9. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEILIECTB

10. Ctpoenne aToMOB. XUMUS U IEPUOINYECKAST CHCTEMA DJIEMEHTOB.

11.  Xumuueckas CBsI3b M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

12. KommiekcHbie (KOOpAHMHAITMOHHBIC) COCTMHEHHUS.

13.  OOmas xapakTepucTHKa METAJIJIOB.

14, Cnnassl.
15. DIeKTpOXUMHUYECKHE CUCTEMBI.



16.  Koppo3sus meTamios.

17. AKKyMymsTOpBI. Y CTPOMCTBO M MPUHIIAI PAOOTHI.

18.  Meramns [A, ITIA u IIIA rpynm.

19.  JKectkocTh BOJBI M CLIOCOOBI €€ YCTPAHCHHS.

20.  I'maBHBIE MEpexXOHBIC METAJLIBL.

21.  CemeiicTBO *Kenesa.

22.  Xumudeckas UIeHTU(DUKAIHUS.

23. Oprannueckue BEIIeCTBa U UX OCOOCHHOCTH.

24.  Tlomumepsl U OJTUTOMEPHI.

25.  XuMus MOJIMMEPHBIX MaTepUAJIOB.

26.  AnanuTudeckas XMMHUS KaK HayKa..

27.  MeTponoruieckrue OCHOBBI aHATUTUYECKON XUMHH.
28.  KayecTBeHHBIN XMMHUYECKUN aHAIIU3.

29.  KonuuecTBEeHHBIN aHAIU3..

30.  I'paBuMeTpUyYeCKUi aHAH3.

31.  TuTrpuMmeTpuUyYECKHIA METOI.

32.  Meroa KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

33.  MeToapl OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO THTPOBAHHUSI.
34.  IlepmaHraHaTOMETpUSI.

35. HNonomerpus.

36.  ®OuU3MKO-XMMHYECKUE SBJICHUS U ITPOILIECCHI B aHAJIH3E.
37. CriekTpaJIbHbIC METO/Ibl aHATH3A.

38.  ArtomHO — abcopOunoHHas crieKTpodoToMeTpHsI.

39.  MonekynsipHo- aOcopOLMOHHAs CLIEKTPO(GHOTOMETPUS PACTBOPOB.
40.  DIEeKTpOXMMHUYECKHE METOMbI aHAIH3A.

41.  Xpomarorpadus.
42.  HonooOMeHHas xpomaTorpadus.

43.  T'a30)KHMIKOCTHAs Xpomatorpadusi.

44.  BrpicokodPheKTUBHAS KUIKOCTHAS XpoMaTorpadus.
45.  AncopOuumoHHas XpoMaTorpadgusi.

46.  PacmpenenuTenbHas XpoMaTorpadgusi.

47.  DxcTpakuus.

48.  PammomMeTrpuyecKre METO/bI aHAIH3A.

4.7 Coaep:xaHue pa3aejaoB IUCHUIINHBI

Paszpnen 1. Heoprannuyeckasi 1 opranu4yeckasi XuMHs.

Beenenne. OCHOBHbIC NOHATHSA M 3AKOHbI XUMHUH

[IpenMer n3ydeHus XUMHHU. ATOMHO-MOJIEKYJIsIpHOE yueHue. [IoHATHS «3JeMeHT, aTtowm,
MOJIEKYJIa, TPOCTOE U CIIOKHOE BELIECTBA, MOJb, MOJIIPHAS Macca U MOJIAPHBIA 00beM». 3aKOH
COXPAHEHMs MacChl M SHEPrHH. 3aKOH IMOCTOSHCTBA COCTaBa: AAJBTOHHUBI U OepTOIUABI. 3aKOH
ABorazipo. DKBUBAJIIEHT. 3aKOH SKBUBAJIEHTOB. BaleHTHOCTE.

Posib XuMHM B TEXHUKE U CETTLCKOM XO0341CTBE.

OcHoBHBIE Ki1acchl BemiecTB. KHCJI0THO-0CHOBHBIE CBOMCTBA BEIECTB.

Oxkcunpl. Hazpanus oxcuaoB. OcCHOBHBIE, KHCIOTHbIE, aMotepHbie. [lonydyenue u
XMMHUYECKHE CBOICTBA.

Kucnotsl. Knaccudukauus. [lonydenue u cBoiicTsa.

OcnoBanus. [Tonyuenue u cBoiictBa. AMQOTEpHBIE THIPOKCHIBI.

Couu. [TomydyeHue u CBOMCTBA.

XHMMHYeCKHEe CHCTEMBbI: PACTBOPbI, AHCIHEPCHbIE CHCTEMbI, JIEKTPOXHMHYECKHE
cucrembl. KoslsiougHble cucreMsl.



Omnpenenenue U Ki1acCUpHUKAIM pacTBOPOB. PacTBOPBI HEANEKTPOIUTOB U AIIEKTPOJIUTOB.
IIpupona MeXMONEKYJIAPHBIX CHII B pacTBOpax. PacTBOpHMOCTH BelecTB. BimsHHe pa3nuyuHBIX
(akTOpOB Ha PacTBOPUMOCTH BemiecTB. 3akoHbl Paymns, Bant-I'opda. Temnosbie 3¢dexTsl mpu
pacTBopeHHH. OHTanbnus. ODHTponus. CrocoObl BBIpaXEHHUS COCTaBa PAcTBOPOB. [ HMupaThl.
Kpucrannoruaparsl. ConbBarel. 3HaU€HUE PACTBOPOB B XUMHHU U OMOJIOTHH. AHTU(DPH3HL.

Komnouaneie cucremsl. JlucnepcHocTh W aucnepcHsle  cucteMbl.  Kiaccuduxanus
KOJUIOMJIHBIX CUCTEM. 30JIM U renu. Munesmia u ee crpoeHue. [lomyuenue KomonHbeIX pacTBOPOB.
VY CTOWYUBOCTD KOJUIOMIHBIX CUCTEM, OIITUYECKUE U MIEKTPUYECKUE CBOMCTBA. METOIbI TOIy4EeHUS
U pa3pylLIEHUs KOJJIOUIHBIX CUCTEM.

Kommonas! B npupoaHbIx cucteMax. PacTBopbl moaumepos.

DilIeKTpoJMTHYecKass aucconmanus. I'maposms. MexaHusM — 3JI€KTPOIUTHUECKON
OUCCOLMANUU. OJEKTPOIUTBI M HERNEKTpoauThl. CBoilicTBa HMOHOB. (CTENEHb W KOHCTaHTa
muccouuanuu. CunpHble U ciabple  3nekTponauThl. MonHble peakuuu. IIpousBenenue
pPacTBOPUMOCTH.

Huccouunanus Boxapl. MoHHoe npousBeneHue Boabl. Bomoponnelii mnoxazarens (pH) u
TUIPOKCUIIbHBIN mokaszaTtesns pOH.

[unponu3. OOmue monoxxkenus. KoHcTaHTa W creneHb Truapoiu3a. [ Waponu3 colei.
CMmenieHre paBHOBECHSI TUAPOIINA3A.

XuMHYecKasi TePMOAUHAMUKA U KHHETHKA.

['oMoreHHble U reTeporeHHble XUMHUYECKHe Inpoueccbl. CKOPOCTh M MEXAaHU3M pEaKLUi.
3aKoH AEMCTBYIOIIMX Macc, KOHCTaHTa CKOPOCTU, KUHETUYECKUE YPABHEHMSI, TOPSAOK PEAKIUH.
OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

3aBHCUMOCTh CKOPOCTH PEAaKUMU OT pPa3iu4HbIX (akTopoB. Karanws m Karaam3aTopsl.
OOpatuMble 1 HEOOpaTUMbIE XUMHUYECKHE peakUUU. XMMHUYECKOE pPaBHOBECHE U YCIOBHUS €ro
cmemenus. [punnumn Jle-atense. TemmoBoit 3¢ ekt xumMudeckoit peaxim.

OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC CBOMCTBA BEelIECTB

CyIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. OKUCIUTENN U BOCCTAHOBUTEIH.
CocraBiieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuui. Mx tunsl. BnusHue
pa3auyYHbIX (PAaKTOPOB HA XOJ OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

Onektpoxumuueckue mpoueccel. Kopposus wmertamnos. Ilpeamer  3leKTpOXMMHH.
DNeKTpoXUMHUEcKas cucTeMa. XHUMHUS KOHCTPYKIIMOHHBIX 3JEKTPOTEXHUYECKUX MaTepuasoB:
NEKTPONPOBOJIHUKOB, MarHUTOIIPOBOASIIUX CILIAaBOB, U30JATOPOB, MOJIYNIPOBOJHUKOB. BiusHue
IIpUMecel Ha dJIEKTPOTEXHUUYECKHE CBOMCTBA MPOBOJHUKOB TOKA. KepaMuueckue M MoavMMepHbIe
M30JIAUMOHHBIe  Martepuanbl. [lomynpoBogHuku. IlpuHIMIBL  pabOTBl  3IEKTPOXUMHUYECKUX
JaTYNKOB.

Pan craHmapTHBIX 3JIEKTPOJHBIX NOTEHLHUANOB. DJIEKTPOAbl. ['allbBaHUYECKUIN DIIEMEHT.
DNeKTpOKMHETUYECKUE sIBICHUA. DPU3NKO-XMMHUYECKas MEXaHMKa TBEPIBIX TeNl U JAUCIEPCHBIX
CTPYKTYp. DJIEKTPOJIN3 U €r0 3HaYCHHE B IIPOMBIIIJIEHHOCTH. DJIEKTPOXUMUYECKAs! MOJSIpA3aLHsL.
[Iepenanpsokenne. XMMHYECKHE HMCTOYHUKH TOKA. AKKYMYJATOPBL. YCTPOMCTBO M IPHUHIUI
pabotel. Koppo3ust MeTanioB u crnocodbl 60pbhObI ¢ HEl.

Crtpoenne aToMoB. XUMHS U EPHOIUYECKAS] CHCTEMAa 3J1eMEHTOB.

IIpencraBnenne o crtpoeHun aroma. CocrtaB aromHoro sapa. Msoronel. Crtpoenue
ANEKTpOHHON o6osouku aToma. KBantoBbie uncina. [lopsaok 3anoaHeHus ypoBHEH U OAypPOBHEH
3JIEKTPOHAMHU. DJIEKTpOHHBIE popMyIbl. CeMeNHCcTBa XUMHUUYECKUX AJIEMEHTOB.

OtkpeiTHe nepuoanueckoro 3akoHa. CoBpemeHHass (GOpPMYyJIUPOBKA MEPUOAUYECKOTO
3akoHa. CTpyKTypa NepUOAMYECKOi cucTeMsbl. [1lepropl, Tpymbl, M\rpymmsl, psiasl. 3aBUCHMOCTh
CBOMCTB 2JIEMEHTOB OT ITOJIOKEHUS B IEPUOANYECKON CHCTEME.

XuMHYecKas CBSA3b U MPOCTPAHCTBEHHOE CTPOeHHMe MOJIeKYJ. CyIIHOCTh XUMHUYECKON
CBA3U. THIIBI XUMHYECKON CBA3U. XaPAKTEPUCTUKN KOBAJICHTHON CBSI3HU: SHEPIHsl, HAIPABIECHHOCTD,
HACBIIAEMOCTh, TOJISIPHOCTb, JWIIOJIBHBIII MOMEHT, JJIMHA, BAJCHTHBIM yroj. BameHTHOCTh u
CTeneHb oKucieHus. [ népuauzanus aToMHbIXOpOuTael. MeXMoIeKyIsIpHbIe CBSI3U. XUMHUECKast
CBSI3b U MEXMOJIEKYJIIPHBIE B3aUMOJIEICTBHS B MOJIYIPOBOJHUKAX, JUIIEKTPUKAX.



KommniekcHble (KOOpAMHALMOHHBbIEC) COeIMHEHMUS.

Crpoenne u knaccudukanus. Homenkmarypa. Koopaunammonnast teopust Bepnepa.
[Ipupona XMMHYECKOW CBSI3M B KOMIUIEKCHBIX COCIMHEHUAX. Jluccouuanus KOMILUIEKCOB B
pactBope. KOHCTaHTBI HECTOWKOCTH KOMILUIEKCOB. KOMIIIEKCHI C OpPraHMYeCKUMUINTAHIAMH.
3HaueHue KOMIUIEKCHBIX COEIMHEHUI B MAIIMHOCTPOEHUHU U B CEJIbCKOM XO3SIMCTBE.

O0mas xapakrepuctuka MeTaiioB. CiuiaBbl. 3HaUeHHE IS CeJIbCKOI0 X03M1iCTBA.

Merainueckue 3J€MEHThl M BellecTtBa. [lonokeHue B IMEPHOIUYECKOM CHUCTEME.
DnekTpoHHOE cTpoeHue. Meraminyeckas cBs3b.  Kiaccuduxamus wmetamioB. dusmueckue
cBoiicTBa. CriocoObI MOTy4eHUs] U XUMUYECKHE CBOMCTBA.

Mertannuueckue cmiaBbl.  BsaumopeiictBue  pa3nuuHbix  MeTauioB.  OcoOeHHOCTH
BHYTPEHHEN CTPYKTYphl. IHTepMeTauInuecKue COeIMHEHHUSL.

deKTpoXuMHUYecKHe cucTeMbl. Koppo3usi MeTa/10B. AKKYMYJIAATOPBI. Y CTPOMCTBO U
NpUHIUI padoThI.

[IpeameT AneKTPOXUMHUU. DINEKTPOXUMHUUYECKAsT cucTeMa. Psj cTaHIapTHBIX 3JEKTPOIHBIX
MOTEHINAIOB. DieKTpobl. ['anpBanmueckuii anement. Koppo3us MetaioB u ciocoObl 60pbObI ¢
HeW. OnexkTpoxumuueckas mnoispusauus. Ilepenanpspkenue. XHUMHYECKME HMCTOYHUKH TOKA.
AKKYMYJISITOPBI.

Mertanasl |A, 1A u 1A rpynn. KecTkocTh BObI U €1IOCOOBI €€ yCTPAHEHMUSI.

OO6mas xapakrepuctuka mMetauioB A -rpynnbl. @u3nyeckue M XUMUYECKHE CBOMCTBA.
[Tonyyenue u npUMEHEHUE IETOUYHBIX METAIUIOB U UX COECIUHEHUM.

O6mas xapakrepuctuka aeMeHToB |lIA - rpynmbel m rinaBHoi noxrpynmnsl. Kambnui,
CTpoeHHE aToMa, (u3Mueckue M XUMH4YecKue cBoicTBa. CoOeIMHEHHs KalblMs B MPUPOIE.
XKecTkocTb BOJBI U CLIOCOOBI €€ YCTPAaHEHUS.

Oomras xapaktepuctuka smemMeHtoB IIIA - m\rpynmer.  Amomunuii. ®Pusuueckue u
XUMHAYECKHE CBOMCTBA. AM(OTEPHOCTh COCIMHEHHN amOMUHHS. [IpuMeHeHne alfOMHHUS U €T
COEIMHEHUI. AJIFOMOTEPMHUS.

I'naBHbIe nepexoanbie MeTa/LuIbl. CeMelicTBO KeJie3a.

Ob6mas xapakrepuctuka OcoOeHHOCTH (TepeMeHHasi CTENEeHb OKUCJIeHHs, 00pa3oBaHUE
KOMIUIEKCHBIX COEIMHEHUM). XpoM, MapraHel, Mefb, IUHK, cepedpo, PTYThb U MX COCIUHEHMS.
XHUMHYECKHE CBOMCTBA U TpuMeHeHKe. Banaanii. Ero criaBel B MHCTpYMEHTaJIBHOM IIPOU3BOACTBE,
MalIMHOCTPOEHUH.

KoHcTpyKInoHHbIE MaTepHalibl ¥ NX IPUMEHEHHE B CENBCKOM X03siicTBe. B3aumonelicteue
KOHCTPYKLMOHHBIX MaTepHUajoB C.X. MAaIllMH U OO0OpYyJOBaHMS C OKpyXKaroulen cpenoil u
CpeACTBaMHU MHTEHCU(HKALIUU TIPOU3BOCTBA.

CewmeiicTBo xenme3a. Haxoxnenume B mpupoge. dusnueckne U XUMHUYECKHE CBOWMCTBA.
3HaueHUE JKEJIEe3a U €T0 CIIJIaBOB B TEXHUKE.

XVMHYECKUE TEXHOJIIOTUHU C.X. IPOU3BOJICTB. XUMHUUECKasi MEMOpalus O4B. XUMUYECKUE
IIPOLIECChl DU CBapKe, IaiKe METAJJIOB, NPU TEPMOXMMHMUYECKOM H DIIEKTPOXUMHUYECKOM
BOCCTAHOBJICHM U PEMOHTE JIeTalel, MPU XUMHUYECKOM YIPOYHEHHHM IOBEPXHOCTEH TPYLIUXCS
JeTanel: IEMEHTalu1, a30TUPOBAHUH, METAJIIIN3ALUH.

XumMuyeckasi uIeHTU(PUKALMS.

KauectBennsiit ananus. Llenu u MeToipl. AHanMTHYECKask KJIacCu(UKAIUSI HOHOB.

KonuyectBennbrit  ananmus. Kiaccudukamuss MeTOJ0B  KOJTMYECTBEHHOTO — aHAIIN3a.
WNHcTpyMeHTanbHble METOJbl aHaiu3a ((pu3ndyeckuid M (U3MKO-XUMHUUeCKui aHanu3). OOmue
npencrasienus. [Ipumenenue.

Oprannyeckne BemiecTBa W MX 0coO0eHHOCTH. 3HaveHue B c¢/X. Iloaumepnl mu
oJMromMepbl. XuMHsl NOJTUMEPHBIX MATEPHAJIOB.

Knaccugukanus 1 Ha3BaHUs OpraHMYecKuX BemecTB. OCOOEHHOCTH CTPOEHUS MOJIEKYIL.
N3omepns. Pusnueckue 1 XUMUYECKUE CBOMCTBA.

VYT1eBo0pos! U UX MPOU3BOAHbIE. ['a3000pa3Hoe, KHIKOE U TBEp10€ TOINBO. OCHOBHBIE
NPUHLIMIIBL TiepepaboTku HedTH, yris, ciaHueB B TormuBa ans JIBC, sHeproycraHoBOK, B
CMa304YHbIE MaTepHaJIbl U Ap.



XuMHUSL CMa304YHBIX MaTepHalioB. AHTHKOPPO3HOHHBIE JO0aBKM K CMa3bIBAIOLINM
Marepuasiam. Dusnko-xumuueckue Bompockl npumeHenuss ['CM B c¢.X. TOPOMU3BOJICTBE.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE  MPOLIECCHl NP TOPEHHMM, TMOJIMMEPU3ALUOHHBIE U
JNECTPYKTUBHBIE TIpo1iecchl Tpu XpaneHuu ['CM.

[Tonmumepusanus u konaeHcauusa. CTpoeHHe U CBOWCTBA NMOJIMMEPOB. TepMopeakTUBHbIE U
TepMoOIUIacTHUHbIE MaTepuaiibl. Kieun. M3oms1uonable MoIMMepHbIE MaTEPUAIIBI.

Pazgen 2. AHaauTuveckass XuMus 4 ¢.x.M.a.

AHajuTHYecKasi XuMHsA Kak Hayka. Crpykrypa. Meroapl. 3HadueHue W 00JacTu
HCIO0JIb30BaHUsA. MeTO00rn4ecKre acleKThl aHATUTUYECKON XUMUH.

MeTtpoJiornyeckue OCHOBbI AHAJIUTHYECKOH XMMHH. EQMHUIBI KOJIMUYECTBA BEIIECTBA U
CHOCOOBI  BBIp@XCHHS KOHIEHTpanuid. Bbeibop Meroma aHanm3a. AHAIMTHYECKUH CHUTHAI.
N3mepenune. [lorpemnoctu xumudeckoro ananusa. O6paboTka pe3yapTaToB usmMepenuin. OT6op u
MOJITOTOBKA MPO0 K aHAIIU3Y.

KauecrBennblii xumuveckuii anamm3. CymHocTh. TpeOoBaHUS K aHATMTHYCCKUM
peaKkusiM, MX YyBCTBUTEIBHOCTh M CEJIEKTHBHOCTH. JIpOOHBI M CHUCTEMaTHYECKW aHaJH3.
Knaccupukauum wuoHoB. ['pynmoBble  peareHThl. Makpo-, TMOIXYMHKpPO-, MHKpPO- H
YIIbTPaMUKPOAHAIIN3.

KauectBenHslii aHanmu3 wHOHOB.Peakumu W XOJ aHainu3a CMecu
KaTHOHOB. Peakuuu u xon aHaiu3a cMecu aHMOHOB. OOHapykeHue KaTHOHOB. KaTuoHnsbl 2- u 3-if
aHAIMTUYECKUX rpyni. ['pynnoBeie peareHTsl 2- W 3-i Ipynn, JEWCTBHE T'PYIIOBBIX PEareHTOB,
YCIJIOBUS IPOBEJEHUS TPYIIIOBBIX peakiiil. OCHOBHBIE YaCTHbBIE PEAKIIMU HATPUsI, KaJlis, aMMOHH,
Marausi, Kanblus, Oapus, alllOMUHHUS, jKeJe3a, Mapraiia, kobansra, uHKa. OOmui X0 aHamn3a
cMecu KaTHOHOB. IlpenBapuTenbHbIE HCHBITaHUS., OOHAPY)KEHHE OTIECIBHBIX KAaTHOHOB.
CucremaT4ecKuil X0/ aHAIN3A.

Ob6napyxxeHue aHuoHOB. ['pynmoBble peareHThl 1- W 2- Tpymm, AEHCTBHE TPYIIIOBBIX
peareHToB, YCJIOBHUS IPOBEACHUS TPYNIOBBIX peakuuil. OCHOBHBIE YACTHBIE PEAKIIMM aHUOHOB
cynb(dara, cunukara, kapobonara, 6opata, pocdarta, XJopuaa, HUITpaTa, HUTPUTA.

CucremMaTH4eCKU aHAIN3 HEU3BECTHOTO CYXOr0 BEUIECTBA HA KATUOHBI M AHUOHBI.

KosmnyecrBennblii anaqu3. FEro 3HaueHune. MeTolbl KOJWYECTBEHHOIO AaHAJIM3A.
OO6opynoBaHue B KOJMYECTBEHHOM aHanu3e. [IpaBUIBHOCTP M BOCIPOM3BOAMMOCTH aHAIN3A.
Knaccupukanusa ommbok. Cuctemarnyeckue OMIMOKM METOJOB aHaiu3a (OMEepaluoOHHbIE U
UHCTpyMeHTanbHbIe ). Caydaitabie omuOku. OOpaboTka pe3yabTaTOB Majoro YUCa MapauienbHbIX
ONpECIICHUMN.

I'paBumerpuyecknii anaamu3. CymHOCTh MeToAa. TpeOoBaHMs, TpenbsSBISEMbIE K
OocaXxaeMol U BecoBOW ¢opMaM. YCJIOBUS KOJIMUYECTBEHHOTO OCAXKACHHS TPYAHOPACTBOPHUMBIX
BEIIECTB, TUMTUYHASI MOCIIEOBATEILHOCTh OMepaIuii U MprueMbl 00pabOTKU OCaJKOB, MPOMBIBAHUE
0CaJIKOB, BHIOOP NMPOMBIBHOM KUAKOCTH, JIEKaHTalUs U (UIbTPOBAHUE, BAPUAHTHI U TEXHHUKA ITHX
onepauuii. BpICylmiMBaHMe M B3BEHIMBAHHWE OCAJIKOB. TOYHOCTh TPAaBUMETPUUYECKHX METOJIOB,
(bakTopBbl, BIUAIONINE HA TOYHOCTh. AHAJTUTHYECKHE BECHI U Pa3HOBECHI. TeXHHKA B3BEIIMBAHUS.

Turpumerpuueckuii Meroa. CymHocts Meroja. CrocoObl ero BBINOIHEHUS. MeTomabl
TUTPUMETPUYECKOr0 aHanu3a. TpeOoBaHuUs, MPEAbSIBISIEMble K PEaKUHUSIM B TUTPUMETPUUYECKOM
a"anuse. M3mepurensHas nocyna. CriocoObl BEIpaXKeHUsI KOHIIGHTPALUK pacTBOPOB U BBIUMCIICHHUE
SKBHUBAJIEHTHBIX MacC B Pa3JIMYHBIX METOAaX TUTPUMETPUUECKOro aHanuza. TurpoBaHue. Touka
SKBUBAJIEHTHOCTH M KOHEUHAsl TOYKA TUTPOBAHUSI.

CranjapTHble U CTaHAAPTHU30BaHHBIE pacTBOpPHI. llepBUuHBIE cTaHAAapTHl U TpeOOBaHMUS,
npeabsBiasieMple K HuUM. @Pukcanaibl. TOYHOCTH TUTPUMETPUUYECKOrO aHanu3a. McTouyHukKH
MTOTPELIHOCTEM.

MeTtoa KHCJIOTHO-OCHOBHOTO TUTPOBaHusi. CyniHocTh MeToz1a. [lepBuuHbIe CTaHaAPTHI AJIs
pacTBOpoOB KHUCIOT W 1ienouved. CraHgapTuzamus pacTBOPOB KHUCIOT M mienodedl. Touka
HEUTPaAIbHOCTH, TOYKA HKBUBAJIEHTHOCTH W KOHEYHAsl TOYKa TUTpoBaHuA. Berumcienue pH B



pa3NUYHBIC MOMEHTHI TUTPOBAHUS U TIOCTPOCHUE KPUBBIX TUTPOBAHUS CHIIBHBIX U CJIA0BIX KUCIOT U
OCHOBaHUM.

Ponp MHAMKATOPOB B METOJE KHUCIOTHO-OCHOBHOI'O TUTPOBAaHMS. Teopus MHIUKAUTOPOB.
WuTepBan  mepexoja  OKpacku — MHAuKaTtopa. Ilokasarenb  TUTpOBaHMS ~ MHIUKATOPA.
PacnipocTpanenHbsle WHAMKATOpPHL. BBIOOp MHAMKATOpa [UIs YCTAHOBJIEHHS KOHEYHOW TOUYKHU
TUTpoBaHUs. OMUOKN TUTPOBAHHUS.

Metoabl OKHCJIMTEJbHO-BOCCTAHOBUTEJILHOIO TUTPOBAHUS. MeTtobl
TUTPUMETPUYECKOTO  aHAJIW3a:  [EPMAHTaHATOMETPUs,  HOAOMETpHs,  AUXPOMATOMETPHSL.
WHaukaTopsl, MpUMEHsSEMbIE B OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX: CIenu(pUYecKue U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIEC.

Ilepmanranaromerpusi. OOmas xapakrepuctuka wMeroaa. llpuroroBnenue pacTBopa
nepManranara kaius. [lepsuunsle crannaptel. CTaHaapTU3aLus pacTBOpa IEpMaHIaHaTa Kajusl.

Hopomerpus. Ilepsuunsie cranaaptel. CTanaapTu3anus pactBopa tuocyibpara. Kpaxman
KaK HHAMKATOP.

Pu3nK0-XUMHYECKHE MeTObl aHAJIN3A.

POu3uKo-XUMHYECKHe SIBJCHHSI M Ipouecchl B aHajaM3e. 33Jaud U Kiaccu(UKalus
(GU3NKO-XUMHUYECKUX MeTOooB aHanu3a.lloHsTne 00 aHaIMTUYeCKOM CHTHale B (HU3HUKO-
XUMHUYeCKOM  aHainu3ze. OCOOEHHOCTM  aHAIMTUYECKUX  CUTHAJIOB B CIIEKTPAJbHBIX,
AIIEKTPOXMMUYECKHX MU XpoMaTorpadpuueckux meroaax. CrocoObl perucTpalii aHATUTHYECKUX
CUTHAJIOB (perucrporpammsbl). JIuHeiHble U SKCIIOHEHIMAIbHBIE CBA3M MEXJY KOHLIEHTpAlUel U
aHAJIMTUYECKUM cHUrHaioM. OmnTumanbHble 00JacTH H3MepeHHs. BO3MOXXHOCTH M OCHOBHBIE
XapaKTePUCTUKH (PU3UKO-XUMUYECKHUX METOJI0B U IPUOOPOB.

Craguu Gpu3NKO-XMMHYECKOr0 aHAJIN3a. Y CTAHOBOYHBIE 1eJIM aHaau3a. Beibop meTona,
aHaJIM3aTOpa, CXEMbl M METOJUKU IPUMEHHUTEIbHO K 00bekTy aHanuza. Kputepuum BbIOOpa:
YyBCTBUTEIBHOCTb, TIpENEN OOHAPYKEHHS, CEICKTHBHOCTb, IPABHIBHOCTh, JKCIIPECCHOCTH,
crouMocTb. OrpaHuYeHus IPU BEIOOpE: arperaTHoe COCTOsTHUE U Macca 00paslia, coJiepyKaHue B HeM
1[€JIEBOI0 KOMIIOHEHTAa U TpedyeMasi TOUHOCTh aHaJIM3a.

IIpoGootdop. IlpaBuia orGopa HeogHOpoaHBIX Npod. [IpencraBUTENbHOCTH MPOOHI, €€
o0ecrieuyeHune B cllydyae TeTeporeHHbIX 00bEKTOB, YCPEIHEHUE, COKpAIlleHNEe U TOMOT€HU3aIus po0.
Heo6xoanMas 1 MuUHHMalbHas Macca mpoObl. CTaTHCTUYECKHE KPUTEPUHU YIOBJIETBOPUTEIHHOIO
otbopa npoosl. [lorpentHocTy aHanuza, CBA3aHHbIE C OTOOPOM.

IMoaroroBka npodbl Kk aHaau3y. TpeOoBaHUs pa3IMUHBIX HUZUKO-XUMUUYECKHX METOJOB K
poOOMOATrOTOBKE, XUMUYECKUM (popMaM u maTpuiie. CriocoObl pa3ioxeHus oOpasiia : METOJIbI
pacTBOpPEHUs, CIIJIaBJIECHU U T.I1. XMMHUYECKHE, XpoMaTorpaduyeckue U 3KCTPAKIIMOHHBIE IPOLIECCHI
KOHLEHTPUPOBAHUS U Pa3/ieIeHUs] KOMIIOHEHTOB ITPOOHI.

O0pabGorka pesyabraToB aHagm3a. OleHKa OPaBWIBHOCTH pe3ynbTaToB. Kpurepuid
BOCITPOM3BOJIUMOCTH pe3yiIbTaTOB. Buabel morpemHoctei(ommbok) aHamm3a. CucTeMaTuuecKue
MOTPELIHOCTH U crocoObl uX ydyera. CTaTHCTHYECKas MOTPEUIHOCTh M JIOBEPUTEIbHBIN UHTEpBAJL.
3aBUCUMOCTh CTaTUCTMYECKON MOTPEIIHOCTH OT 4Yuciaa HM3MEpeHH. 3aKkoH HOpPMAalbHOTO
pacripeienieHus: olKO0K, Ipyrue 3akoHbl pacnpeneneHus. O6paboTka aHATUTUYECKUX PE3yJIbTaTOB
Ha DOBM. CrnocoObl BbIpaKeHHUS] OIMIMOOK - AOCOJIOTHBIX M OTHOCHTENbHBIX. (ComocTaBieHHE
PE3YJIBTAaTOB, NOJYYEHHBIX C IOMOIIBIO Pa3JIMYHBIX METO/I0B aHAJIN3A.

CnexktpanbHble MeToabl aHanau3a. Kiaccudukamus cnekTpalbHbIX MeToAoB. HMx
0COOEHHOCTH: HU3KHE MPUIeNbl OOHAPYKEHHSI, SKCIIPECCHOCTb, CEIEKTUBHOCTb.

Teopernueckue OCHOBBI CIIEKTPaJIbHBIX METO/I0B ananu3a.B3anmoneicrTeue
AJIEKTPOMArHUTHOTO M3YYEHHUS C BEIIECTBOM. AOCOPOIMS W SMHUCCHS KBAaHTOB M3Y4YECHHUs Kak
CPEICTBO TMOJIYYEHUS aHAJIUTHUECKOTro cHurHaiza. OCOOEHHOCTH CIIEKTPOB CBOOOJHBIX aTOMOB,
MOJIEKYJI, KOMIUIEKCHBIX COEIMHEHUI B pacTBOpax.

ATOMHO — sMHccHOHHasE (oToMeTpus IiameHu.OO0IIMe aHATUTHYECKHE XapaKTePUCTUKH
MeTo/a: MpUIeNbl OOHAPYXEHUS, YyBCTBUTEIBHOCTh M TOYHOCTh. CymiHocTh MeToma. OOmactu
NpUMeHeHUs. Pe3oHaHCHbIE IMHUY B CIIEKTPE CBOOOIHOTO aTOMa, UX MHTEHCUBHOCTh. 3aBUCUMOCTh
MHTEHCUBHOCTU PE30HAHCHOTO H3JIy4€HHUs OT Temneparypbl. CBs3b MOIIHOCTH H3IYy4YEHHUS C



KOHIICHTpaLueil onpeaensieMoro sieMenTa. [lnams — uctounuk Bo30yxeHus: aroMoB. CTpyKTypa
r1aMeHu. OCHOBHBIE BU/JIbI IUIAMEH, IPUMEHSEMBIE B IJITAMEHHOW ()OTOMETPUH, UX XAPAKTEPUCTUKH.
JlucrieprupoBaHue aHaTU3UpyeMoil mpoObl B IJIaMeHU. BnusHue pazauuHbIX (aKTOpOB Ha
aTOMM3ALMI0 ONpeNeNsIeMbIX 31eMeHTOB. OCHOBHBIE TMOMEXM B IUIAMEHO - (OTOMETPUUYECKOM
ananu3e. [IpyHIMIHATBEHAS cXeMa SYMUCCHOHHBIX TUIaMeHHBIX (hoTomeTpoB. [loaroroBka mpoosI k
a”Hanmu3y. IlocTpoeHue kammOpoBOYHOro rpaduka W ONpEAeSCHHE AaHAJIM3UPYEMOro BEIIECTBa.
[Tpumenenue iaMeHHOH (pOTOMETPUH ISl pa3AeIbHOrO M COBMECTHOTO aHAIN3a HAa HATPHUM, Kauui
n kanbluii. KocBeHHBIE MeTOabl ompeneneHuss aHnoHoB ( QocdaToB, cynb(haroB, rajaoreHoB),
TOKCHUYHBIX METAJLJIOB (KaJMUsl, PTYTH, BUCMYTA).

ATOMHO — a0copOIHOHHAA cnekrpogoromerpusi. CymHocTh Metoga. OOmue
AaHAJUTUYECKHE  XapaKTEepUCTHKU  Merona. llpemensl  oOHapyKeHUsS, UYyBCTBUTEIBHOCTB,
CCJICKTUBHOCTh M TOYHOCTb ONPEICIICHUN. OJIEMEHTBI, OIpEAeasieMble METOIOM aTOMHOHN
abcopOuuu.

3aKOHBI MOIJIOLIEHHUs CBETa CBOOOAHBIMM aTOMaMM B IUIa3Me. Pe3oHaHCHOEe MOorjouieHue.
VHTEHCUBHOCTD MOTJIOLIEHUSI M €€ 3aBUCUMOCTb OT KOHILIEHTPAMM OIpPEIEIsIEMOr0 3JIEMEHTA.
CrnocoObl aTomMu3alMM  HcciegyeMoro BemiecTBa. akTopbl, BIMAIONIME HAa AaTOMU3ALUIO U
MHTEHCUBHOCTD MOIJIOMIEHU. VICTOUHNKHM PE30HAHCHOTO U3IyYEHHS — JIAMIIbl C TIOJIHBIM KaTOJIOM,
CIOCOOBI TUCIEPIUpPOBaHUS MPOOBI, TPeOOBAHUS K aHAIM3UPYyeMO# Npobe. BnusHue MaTpuisl U
(bu3n4IecKux CBOWCTB pacTBOopa ( BA3KOCTh, MOBEPXHOCTHOE HATSHKEHHE W JIp.) HA PE3YJIbTATHI
[TpuHIMNMaIbHAs CXeMa aTOMHO-a0COPOLMOHHBIX crieKTpodoToMeTpoB TpeboBaHMsI K ITaIOHHBIM
pacTBopam M IOCTPOEHHE KAIMOPOBOUHBIX IpadukoB. OnTUMU3aLUs PEKUMOB aHATIU3A.

[IpumeHeHne aTOMHO-aOCOPLUMOHHOM  (OTOMETpUM A ONpEeAETeHHs MHKpO- U
MaKpO3JIEMEHTOB, BXOJAIIMX B COCTAB PACTEHUI U MIOYB, KOPMOB, CTOUHBIX BOJ.

MouJiekyasipHo- abcopOunoHHasi cnekTtpogoromerpuss pacrBopoB. CylIHOCTh METOJA.
OOmue aHaIMTHYECKHE XapaKTepUCTUKU Metoxa. Ilpenen oOHapyKeHHs, YyBCTBUTEIBHOCTh H
TOYHOCTb METOAA. B3aummopneicTBue cBeTa C BEIIECTBOM, JJIEKTPOHHBIE CHEKTPBI HOIJIOLICHMS.
3axoHbl norjouieHus ceeta ( 3akoH byrepa- Jlam6epra- bapa). Ontudeckasi IIOTHOCTb, MOJIIPHBIN
ko3 duuuenT noriomenus. OTKIOHEHUs OT 3akoHa byrepa- JlamGepta- bapa.

CnextpodoTromMeTpuss U KOJOPUMETpHUSA, HUX O0COoOeHHOCTHU. [IpHMHIMIMATBHBIE CXEMBbI
ycTpoiicTBa crekTpooTomMeTpoB U (poTokonopumMeTpoB. CrocoObl MOHOXPOMAaTH3alMHM CBETa
(npu3msbl, cBeToGUILTPbI). OCHOBBI CIEKTPOGOTOMETPUUYECKOTO aHATN3a PACTBOPOB.

Tunsl peaxkuuit " OpraHMYECKHe peareHTsl, UCIIOJIb3YEMBIE B
abcopOumonHoicnexkrpoporomerpur.  CrnocoObl  yCTpaHEHMS  BIUSIHUS ~ COMYTCTBYIOIHX
KOMIOHEHTOB. CrnocoObl  00pa0OTKM  pe3yabTaToOB aHajdu3a: TIpaduueckue, pacyeTHBIE.
HuddepenunanbHas cieKTpohOTOMETPHUSL.

OO6nacTu MpUMEHEHUS CHEKTPOPOTOMETPUU U KOJOPUMETPUHU. DIEMEHTHI, ONpeaessieMble
METOJIaMH CHEKTPO(HOTOMETPUHU U KostopuMeTpuu. [IpenmyIecTsa METO10B: SKCIIPECHOCTh, HU3Kas
CTOMMOCTb aHAJIN3a.

JIromuHeceHTHBIM MeToA. Ero teopus. Buasl, CIeKTpsl 1 MHTEHCHUBHOCTh CBeueHus. Mx
3Ha4YeHUe I KOJIMYECTBEHHBIX M KAaueCTBEHHBIX ompezencHuid. O6macTb NMPUMEHEHUS METoJa.
®nyopometpsl. X ycTpoicTBO.

DJIeKTPOXUMHMYeCKHe MeToAbl aHaiau3a. Knaccupukanus 3eKTpOXUMHUYECKUX METO/I0B.
Nx 0coOOEHHOCTH JIETKOCTh: aBTOMAaTH3al[MH, HU3KUE Tpeesbl 0OHApYKEHUSI, ITUPOKUNA WHTEpBaJ
OTIpEAEIIAEMBIX KOHIIEHTpALUIl.

[Torenunometpus. CymHocts MeToja. OOmMe aHAIUTUYECKUE XapaKTEPUCTHUKU METOAA.
CBs13p MEXAY DSIEKTPOABMKYIIEH CHJION M aKTHBHOCTBIO NOTEHIMAJIONPEACIAIOIUX BEIIECTB B
pactBope. YpaBHeHue HepHcra. VHAuMKaTopHbIE SJIEKTPOJABI U AJIEKTPOAbl CPaBHEHMS. THUIIBI
AJIEKTPOZIOB M HX XapaKTEPUCTHKH: 3JIEKTPOJbl C BOAOPOAHON (yHKIMEH, HOHOCEIEKTUBHBIC
ANEKTPOAbI, O00JacTH HX YCTOMYMBBIX NoKa3zaHuM. IlpuHUMNUaNbHAs cXxeMa MOTEHLIHOMEpa-
HNOHOMEpA.



[Tpsamass moreHnmomerpus. Hasznauenue, obnacte mnpumeHenus. IloreHmmomerpuueckue
n3Mepenust pH, KOHIEHTpanuii KaTHOHOB M aHHOHOB B pacTBopax. IIpuMeHsiemble 3I€KTpOIBI,
YCIIOBHS ITPOBEACHUS U3MEPEHHI, TIPeesbl 0O0HAPYKEHHS, TOYHOCTh U3MEPEHUH.

[Torennromerpuueckoe TUTpoBaHUE. (OCOOEHHOCTM METOAA M €ro IMpPeuMYIIecTBa.
TpeboBaHus K peakysiM, UCIIOJIB3YEMBIM B OTEHLIMOMETPUYECKOM TUTPOBaHUU. PazHOBUIHOCTH
MeToAa. Anmaparypa U o0OpydoBaHME MJis BBINOJHEHMs Merona. Hasnauenuwe u ycnoBus
nposeaeHus. KpuBble NOTEHIIMOMETPUYECKOTO TUTPOBAHMS.

Konaykromerpusa.  CymHOCT,  METOJA.  3aBUCUMOCTb  MEXKIY  AJIEKTPUYECKOH
MIPOBOJMMOCTBIO PACTBOPOB M CYMMAapHOM KOHUEHTpalUHWEl HOHOB. lIpuHOMNMANBHBIE CXEMBI
EKTPOJINTUYECKUX  AYEEK UM KOHIAYKTOMETPUYECKOro MocTa. KOHTaKkTHbIE, MHAYKLIHUOHHBIE U
€MKOCTHBIE STYEUKU.

[Tpsamass koHaykromerpus. OTCyTCTBHE M30MPATEIbHOCTH AHAJUTHYECKOIO CHUTHAJIA.
[Torpemnocts Metona. IlpumeHenue npsiMON KOHAYKTOMETPUHU JUISI OLIEHKH OOIIEH COJIEHOCTH
IIOYBEHHBIX BOJ.

Konnykromerpudeckoe TUTpoBaHue. M3MepeHHE 3IJIEKTPUYECKOM MPOBOAUMMOCTH B XOJE
XMUMUYECKHUX peaklUil HelTpain3aium, 0Cax/1eHUs] KOMIUIEKCOOOPa30BaHUsL.

Pedpaxromerpus. Teopust merona. KoadduuueHT npenoMieHns McciaeryeMoro BeliecTBa.
VYT0J1 OJIHOTO BHYTPEHHETO OTPaXKEHUs. 3aBUCUMOCTb K03 duiiuenTa (okasaresns npeaoMIeHHs)
OT JUIMHBI BOJIHBI WM3Ny4deHUs (aucnepcuu) U Apyrux (akropos. OONAaCTH NMPUMEHEHHUS METOJA.
Pedpakromerpsl. Ux ycTpoiicTBo.

ITomsspumerpusa.Teopuss merona. llomsapusoBannelii  ayd. IDnockocTs mosmspusanun.
Onrtuyeckas aKTUBHOCTh BELIECTB (aHU30TPONMsI). YTOJd BpalleHHs IUIOCKOCTH IOJISPU3ALMH.
@daxTophpl, BIMSIOINIME HAa YJIEIbHOE BpALIEHUE IJIOCKOCTH MOJISIpU3aluu (IIpUpOAa BEIIECTBA U
pacTBOpuTels, AJUHA BOJHBI IOJSIPU3YEMOro CBETa, TeMIleparypa, KoHueHTpaims). Obiactb
npuMeHenus. [lonspumerpsl. X ycTpoiicTso.

Onektponu3, kak Merong O.X.M.A. Teopernueckue ocHOBBI, 3akoH Dapanes. JBoiHON
JIEKTPUYECKUI CIIOM M MOTEHIMAJ 3JEKTPOJa B pacTBope. BenuunHa 31eKTpOAHBIX TOTEHIMAIOB.
Ilepenanpsikenue. [lonsgpuzanvoHHBIE KPUBBIE M BBIIEICHHE OCAIKOB MeTauioB. [Ipumenenue
MeTojia. AnmapaTypa 1 000pyJ0BaHHUEe, HEOOXOUMOE JIsl BHITIOJHEHHUS] METOAA.

Xpomarorpagpusi. Xpomatorpapusi Kak METOJ pa3feleHHs U aHanu3a BemiecTB. OOmas
Teopuss Xpomarorpauyeckoro paszesieHus. DNIOTUBHBIA U (POHTAJIBbHBIN BapuaHThl Ipolecca.
Knaccugukanus xpomatorpapuueckux MeToioB. [IpenmyiiecTBa xpomMarorpaguueckux METOAOB:
MPUJIOKUMOCTB K IIMPOKOMY KPYTY aHaJTUTHUECKUX 33/1a4, SKCIIPECCHOCTh, BO3MOXHOCTH pabOTHI €
MaJIBIMU KOJINYECTBAMH BEILECTB, Pa3HOOOpa3He AETEKTOPOB, BO3SMOXKHOCTh aBTOMATU3AINH.

HNonoodomennas xpomarorpadus. Ee cynHocts. Knaccudukaius HOHUTOB U IPOIIECCHl Ha
Hux. KoHcranrta nonHoro oomena. Ee ponbs. Buasl xpomatorpaguu Ha OCHOBE peaklnuii OCaKIeHUS,
0.B.p., M KOMIUIEKCOOOpa3oBaHusi. (OCHOBHBIE AHAJUTHYECKUE TMPUMEHEHUS HOHOOOMEHHOM
Xpomarorpaduu: omnpeseneHue coaepKaHus HOHOB C IIOMOIIbIO BEITECHUTEIBHOM XpomMaTorpaduu,
OTJEJICHHE KaTUOHOB OT aHHWOHOB. OJIOEHTO-XpoMaTorpaduueckoe pasjieieHue ONM3KUX 110
CBOHCTBaM MOHOB. IOHOOOMEHHBIE KOJIOHKH, UX YCTPOICTBO, pa3Mepsbl, CIOCOObI HCIOIB30BAHUS U
perenepanuu. KonnuecTBeHHOE onpeielieHre HOHOB 10CIe HOHHOOOMEHHO-XpOoMaTorpadhuyeckoro
paszeneHusl.

I'azoxuakoctHass xpomartorpagusi. CyniHOCTh  AIIOTUBHOW — XpoMmMaTorpaduu  Kak
OCHOBHOT'O BHJIa aHAJMTUYECKON Tra30’KUAKOCTHOM XpomaTtorpaduu. AnmaparypHoe opopmiieHHe
ra30’kUJIKOCTHOM XpomaTtorpaduu. Buael xonoHok u naerekTopoB. OOpaboTka XpOMaTOTpaMM:
UACHTU(UKAIMS BEIIECTB [0 BPEMEHU YJEP>KUBAHHS, KOJIUYECTBEHHOE OIpEJIeIEHUE BEIIECTB I10
BBICOTE U ILIOINIAIA MUKOB. BEIOOp ONTUMAaNIbHBIX yCIIOBUM pa3zeneHus. YpaBHeHue Ban [emrepa.
B03M0KHOCTH ra30’kuAKOCTHON XpoMaTorpadpu.

BeicokodddexTuBHas  xKuakocTHas xpomatorpagus. CyImHOCTP METOJa M €ro
anmnaparypHoe oopmieHue. Bubl KooHOK ¢ HOpMalIbHOM 1 oOpaleHHoH ¢a3zamu. PactBopureny,
MIpUMEHsIEMbIE B JKHJKOCTHOM Xpomarorpaduu, u ux BbeIOOp. Tumbl gerekropoB B BOXX nmns
aHaJIN3a CeJIbCKOXO03SICTBEHHBIX OOBEKTOB.



AncopounonHas xpomarorpadusi. 3akoH ancopOIMOHHOrO 3amMenieHus. 30TepMbr
azcopOILMu U UX POJIb Ui BbIOOpa YCIOBUHN XpoMaTorpauuecKkoro paszesieHus CI0KHBIX cMecei.
PaznoBunHoCTH ancopOruoHHON xpomarorpaduu. KuakocTHas U ra3oBas xpomarorpadus. Mx
0COOEHHOCTH M 00J1aCTH MPUMEHEHHS.

PacnpenesurenbHas xpomarorpadus. TonkocnoiiHas U OymakHas Xxpomartorpadust Kak
Pa3HOBUAHOCTH pachpenenureabHod xpomarorpaduu . Crneuuduueckue OCOOCHHOCTH OSTHX
MeTOoA0B. AntnapatypHoe opopmienue. [loamxHas n HenoaskHas $asbl. x moxbop. [Toustue 06
Rf(koapdumment pacnpenencHuss) Kak KpUTEPUH HWHAWKALMH BPEMEHH BbIXxoaa. Bridop
pacTBOpUTEIel U CIIOCOOBI TTPOsiBIIeHUs. KOMM4ecTBeHHBII TOHKOCIOWHBIN aHATN3 B TOHKOCIOWHOM
u OymaxkHOM Xpomarorpadum. ['enp — xpomarorpadusi, ¢ 0COOCHHOCTH U 00JIaCTH TPUMEHEHUS.

Jkcrpakuus.  Teopermdyeckue  OCHOBBI  JKCTpakuuu.  OCHOBHBIE — MapaMeTpsl
sKcTpakTupoBaHusi. DakTopbl, BIMAOIIME Ha OHKCTpakiuioo. Ee Bo3MOXHOCTM U 001acTh
PUMEHECHHUS.

Paguomerpuyeckue Metroiabl aHajam3a.Teopernyeckue OCHOBBI. Buabl paamoakTHBHOTO
pacniaga. CkopocTs pacnaga. ICTOYHHKY paJuoakTUBHOTO H3IIydeHHs. B3aumoeiicTBue n3my4enus
C BEIIECTBOM M METOAbl PETUCTPALUU W U3MEPEHHS PaJUOAaKTHUBHOCTU. ENWMHUIBI HM3MepeHus.
PazHOBUIHOCTH pPagMOMETPHUECKUX METOAOB M OCOOCHHOCTH WX mpuMeHeHus. OcobeHHOCTH
paboThI ¢ paIMOAKTUBHBIMU BEIIIECTBAMH.

Kom0unnpoBannbie MeToasbl. [Ipunnune komOuHupoBanus. [lpumepst.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Buj y4yeOHoii padboThI Oo0pa3oBare/ibHbIE TEXHOJOTHHU
DNEeKTpOHHBIE  MaTepualibl, KCIOJb30BaHUE
Jlexun MYJIbTUMEIUNHBIX CpEJICTB, pa3aTOYHbIN
Marepual
JlenoBbie M POJEBBIX UTPHI, Pa300p KOHKPETHBIX
JlaboparopHbie pabOThI YIPaBICHUYECKUX  CUTyallul, TECTUPOBAHUE,

KeP’ICBI, BBITIOJTHCHUC TPYIIIIOBBIX aYyAUTOPHBIX
SaHaHHfI, WHAWBUAYAJIbHBIC TOKJIAAbl
CaMocTosTeIbHBIC pa6OTLI 3aIJ_[I/ITa n MMPE3CHTal A pe3yJIbTaTOB
CaMOCTOSATCIIbHOI'O UCCIICA0OBAHHUA Ha 3aHATHAX

6. OueHoYHbIe CPeACTBA JUCHUILTUHBI (MOTYJINA)
6.1 Ilacnopt ¢oH1a OLIEHOYHBIX CPEACTB MO JUCHUILINHE «XHUMHUS»

Kon O11IeHOYHOE CPEACTBO
Ne KoHTponmpyemsie pa3ensl .
KOHTPOJIUPYEMOW | HAaWMEHOBaH
n/m (TeMbI) TUCIUILINHBI KOJI-BO
KOMIIETCHITUHT ue
Pa3nes 1. Heoprannyeckasi 1 OpraHu4ecKasi XuMusi
Baenenne. OcHOBHBIE MOHATHS U OIIK-1 TecToBEIE
3aKOHBI XUMUU. 3a1aHNsA 24
1 Pedepar 10
Bompocsr juist 3
JK3aMeHa
OIIK-1 TecroBbie
OCHOBHBIE KJIACCHI  BEILECTB. 3aJaHus 14
2 KucItoTHO-0OCHOBHBIE ~ CBOJCTBA Pedepar 5
BEIIECTB. Bompocsr nms 2
JK3aMeHa




XUMHYECKHE CUCTEMBI: OIIK-1
PacTBOPBI, TUCTICPCHBIC Tectosbie
CHCTEMBI, 3ajlaHust 12
3 JJIEKTPOXUMHUUYECKUE Pedepar S
cucrembl. Komnonaueie Bomnpocsr st 2
CHCTEMBI. JK3aMeHa
OIIK-1 TectoBbIC
3aaHus 10
4 DJIEKTPOIUTHYCCKAS TUCCOIIUAITHSL. Pedepar 3
I'maponus.
Bomnpocsr mis 4
JK3aMEHa
OIIK-1 TecToBbIe
3a7aHus 11
5 XuMHYecKast TePMOTUHAMHKA Pedepar 5
KHHETHKA.
Bomnpocsr st 3
JK3aMeHa
OIIK-1 TecToBbIC
3aJaHus 4
OKHUCITUTETHHO-BOCCTAHOBUTEIBHBIE
6 o Pedepar 4
CBOJCTBA BEIIECTB.
Bompocsr nis 5)
JK3aMeHa
OIIK-1 TectoBbIC
Crpoenne atomoB. XuUMHS U 3alaHus 15
7 HEPHOJNYECKAsT CHCTEMa Pedepar 10
3JIEMEHTOB. Bompocsr st 3
JK3aMeHa
OIIK-1 TecroBbie 10
Xumuyeckas CBsI3b U 3aJaHuA 8
8 MPOCTPAHCTBEHHOE CTPOCHHUE Pedepar
MOJIEKY/I. Bomnpocsr st 5
JK3aMEHa
Kommekcneie (koopauaanmonnsie) | OITK-1 TecToBnIe
COEIMHEHHS. 3a1aHUAA 10
9 Pedepar 5
Bomnpocs qis 5
JK3aMeHa
OO0mas XxapakTeprUCTHKa METAJUIOB. OIIK-1 TectoBbIC
CriaBbl. 3HaUEHUE 7151 CENTBCKOTO 3aJlaHus 10
10 XO34HCTBA. Pedepar 5
Bomnpocs! nis 4
JK3aMEHa
ONEKTPOXUMUYECKHE cucremel. | OIIK-1 TecroBbie
Koppo3zus METAaJIOB. 3a1aHUsA 10
11 AKKYMYJIATOPHL. Y CTPOMCTBO H Pedepar 2
MPUHITUIT PAOOTHI. Bompocsl s
JK3aMeHa
OIIK-1 TectoBbie
Meramtsl | A, 1A u A rpymm. 3aaHus 10
12 KecTrocTb BOMBI B CLIOCOOKI e Pedepar 6
YCTPaHCHHA. Bompocsr mst 8
p A

OK3aMCHa




['TaBHBIC TIEPEXOTHBIEC METAIIIBI. OIIK-1 TecToBBIC
CeMeNiCTBO Xeliesa. 3amaHus 20
13 Pedepar 4
Bomnpocsr mst 4
JK3aMeHa
XuMmudeckast HACHTH(OUKALINS OIIK-1 TecToBbIe
3aaHus 20
14 Pedepar 5
Bomnpocsr mis 5
JK3aMeHa
OpraHuyeckue BEIecTBa U HX OIIK-1 TecToBble
0cO00EeHHOCTH. 3HAUEHHUE B C/X. 3aaHus 20
15 HOHI/IMCpI)I " OJIMT'OMCPEIL. XuMHA Pe(l)epaT 5
MOJIMMCPHBIX MaTCPHUAJIOB. BOHpOCBI TSt 5
JK3aMeHa
Pazgen 2. AHaauTuveckass XuMus 1 ¢.x.M.a.
[Ipeamer, comepxkanme u | OIIK-1 TecToBbIC
3a7a9M  AHAJTUTHYECKOW XHMUU. 3aaHUs 10
1 Kiaccudukamms MeTo10B. Pedepar 5
Bomnpocsr mis 3
JK3aMeHa
Mertponoruueckue  ocHosbl | OITK-1 TecToBble 10
aHanuTH4YecKor xumuu. OTOOp U 3a/IaHuS
2 MOJATOTOBKA Mpo0 K aHAIM3Y. Pedepar 5
AHanUTHYECKUI CUTHAJI. Bompocsr miis 5
JK3aMeHa
XumMmuyeckas OIIK-1 TectoBbIE
unentudukanusa. KauecTBeHHBIN 3aaHus 10
3 aHaJIM3 KaTUOHOB. ['pynmoBbie Pedepar 5
peareHThbI. Bomnpocsr s 3
JK3aMeHa
KauectBeHnsbIit anaimu3 | OIIK-1 TectoBbIC
aHUOHOB. ['pynmoBble peareHThI. 3a/TaHuS 10
4 Pedepar 6
Bomnpocsr s 4
JK3aMeHa
KauectBennsii  xumuueckuii | OTIK-1 TectoBbIE
CUCTEMAaTUYECKUH U  JAPOOHBIN 3a/1aHUS 10
5 aHaJu3. N36upatensHble, Pedepar 8
CEJICKTUBHBIC PEarcHTHI. Bomnpocsr s 4
JK3aMeHa
KonnuectBenasIit OIIK-1 TectoBbIC
XHMHUYECKUM  aHanmu3. MeTojbl 3a7aHus 30
6 KOJIMYECTBEHHOTO aHayu3a. Pedepar 8
I'paBumeTpuueckui, Bonpocsr i 4
TUTPUMETPUYECKUIN aHAJIN3. DK3aMeHa
Metonasnl Heitpamuzanuu | OITK-1 TecToBBIC 30
KHCJIOTHO-OCHOBHOTO 3aaHus 9
7 TUTPOBAHUS. Anpgumerpusi. Pedepar 3
AJKanuMeTpusl. O6parnoe Bomnpocsr miist
tutpoBaHue. Kpusbie THTpOBaHUS. JK3aMeHa




Mertonbl okucnutenbHo- | OTIK-1 TecroBbie
BOCCTaHOBUTEIHHOI'O TUTPOBAHHUS. 3a/1aHus 56
8 IlepmanranaToMeTpus. Pedepar 10
Mongomerpus. JINXpOMAaTOMETpHSL. Bonpocsr miis 5
Kpussle TUTpOBaHUS. JK3aMeHa
Meroast ocagutensHoro u | OIIK-1 TecroBbie
KOMIUIEKCOHOMETPUYECKOTO 3a/laHus 15
9 TUTPOBAHUS. Pedepar 10
Bomnpocsr aiis 5
JK3aMeHa
Dusuko-xumuueckue merons! | OITK-1
TecroBbie
aHamm3a. Kiaccuduxanms ux.
MeTto b1 MaCKHUPOBAHUS AR 10
10 ’ Pedepar 8
BBIJICJICHUS], pasneneHus u
KOHIEHTPUPOBAHUS BEIIIECTB. Bonpocst s >
DKCTPAKIHUA. Jksamena
Xpomarorpadpuieckuii OIlK-1 TecToBble
aHanu3. PasHOBHIHOCTH METOH0B 3a7aHus 10
11 xpomarorpadumu. Pedepar 6
Bomnpocsr s 3
JK3aMeHa
Onekrpoxumudeckue meronanl | OIIK-1 TecroBbie
ananu3za. [loreHunomerpusi. 3a/1aHus 10
12 Pedepar 5
Bompocsr piis 2
JK3aMeHa
Onruueckue Mmeronsl | OITK-1 TecToBbIC
ananu3za. Pepakromerpus. 3a/IaHus 10
13 Pedepar 5
Bomnpocsr s 4
JK3aMeHa
Onruueckune meroasl | OIIK-1 TecroBbie
aHanm3za. [lonsgpumerpus. 3a/aHus 10
14 Pedepar 5)
Bomnpocsr s 3
JK3aMeHa
®otomerpuueckue Metoas! | OITK-1 TecToBble 10
ananmu3a.  Cnekrpodoromerpus, 3a/IaHus 5
15 (OTO2IEKTPOMETPHSL. Pedepar 2
Bomnpocsr nis
JK3aMeHa
JITOMUHUCIIEHTHBIN meton | OIIK-1 TecToBEBIE 10
aHanms3a. 3a/laHus 4
16 Pedepar 3
Bomnpocsr s
JK3aMeHa
DuU3NYECKUI ananus. | OIIK-1 TecroBbie
Pamnomerpudeckmii METOJI 3a1aHNsA 20
17 aHain3a. Tumbsl paguoOaKTUBHOTO Pedepar 5
pacnaza. Bomnpocsr nis 4

OK3aMCHa




@®opma KOHTPOJS — TEKYIIUMH KOHTPOJb, PEUTHHIOBOE TECTHUpOBaHHE, Moaysib Nel
(MakcumanbHas peituHroBas orneHka — 20 O6amioB), monynb No2 (MakcuManbHash PEUTHHTOBAs
oueHka — 20 6ayioB), 3a4eT (MakcUManbHasi peHTHHroBast oleHKa — 50 6aJIoB), TBOpUECKU Oat —
10 6anos

6.2. Ilepeyenb BONPOCOB JJI51 IK3aMEHA

1. Bo3uukHoBeHue 1 ucropus pasputus xumun. ( OTTK-1)

2. OcHoBHbIC TOHATHS U 3aKoHBI XuMuH. (OITK-1)

3.ATomHast Macca 1 MoJIeKy/IsipHas. Moib. DxBuBanent. Baaentnocts. (OITK-1)

4. OCHOBHBIC KJIaCChl © HOMEHKJIaTypa Heopranudeckux coepuHenuit. (OI1K-1)

5. OKCH/IbI, OCHOBAHHS, KUCIIOTHI, COJIH. [IpuMepbl oOpa3oBanus 3tux coeaunenuit. (OITK-1)

6.Counu cpennue u kucibie. CriocoOs! momyuenus cosieit. [Ipumepst. (OITK-1)

7. TBepable Tena, skuAKoCTH, rassl. ( OITK-1)

8. PactBopbl. Crioco0ObI BbIpaskeHHs1 KOHIIeHTpauu pactBopa. (OITK-1)

9. Kimaccuduxarus pacrsopos. (OITK-1)

10. DIEKTPOJIUTHI, HEANEKTPOJIMTHI, JJIeKTpotuTuUeckas aucconuarus. (OITK-1)

11. ITpuunHbl pacnanaa MoJIeKy1 Ha HOHbI. CHiIbHBIC U ci1a0bie 3eKTpoauThl. (OITK-1)

12. Teopust anexTpoauTHyeckoil nuccouuranuu. CTeneHb 3JIEKTPOJUTHUECKON AMCCOLMALUHU.
(OIIK-1)

13. Crenenp quccouuanuu, Koncranra qucconuanmu. (OITK-1)

14. ®usnyeckas u XuMuueckas Teopus pactsopos. (OITK-1)

15. 3akonsl Paysst u Baut-T'odda. (OITK-1)

16. Komutounausie pactBopsl. (OITK-1)

17. B3BecH, a3p0o30I1H, CYCIICH3UH, IMYJIbCUH, TTeHbI. 30116, ['enb. (OITK-1)

18. Mounoe npoussenenue Boabl. ( OITK-1)

19. Bonopoassiii mokasatesb pactBopoB pH. (OITK-1)

20. I'maponus coneit. (OITK-1)

21. Ilpencrapnenue o crpoeHun atoma. (OITK-1)

22. CTpoeHue U BaxkHelilme cBoicTBa aToMHBIX siep. (OITK-1)

23. Dueprus cesizu saep. dedpext maccrr. (OITK-1)

24. Otkpeitue 1.1, MenneneesbiM [eproandeckoro 3akona. (OITK-1)

25. Crpykrypa I1CD JI.1. Menaeneepa. (OITK-1)

26 Knaccuueckre U KBAaHTOBO-MEXaHHUECKHE PEICTABICHUS 0 XuMmuueckoit cBszu. ( OTTK-1)

27. IopsiaxoBblit HOMep 3neMenTa. M3otonsl. (OITK-1)

28. Tumnbl xumuueckoi cBszu. (OITK-1)

29. CreneHb OKUCIICHUSI aTOMOB AJIEMEHTOB B coennHeHusx. (OITK-1)

30. OkucnuTenbHO-BOCCTaHOBUTENIbHBIE peakiuu. Kinaccudukanus. Baxuelmme okuciaureny u
BocctanoButenu. (OITK-1)

31. Merox snextpontoro 6amanca. (OITK-1)

32.KomriekcHbie coequaenus. CTpoeHue KOMITIEKCHBIX coeaunernid. (OITK-1)

33.Knaccudukanus 1 HOMEHKJIAaTypa KOMIUDIEKCHBIX coeauHernid. (OITK-1)

34 3oMepus KOMIUIEKCHBIX COCIUHEHUH. YCTOMYMBOCTh KOMIUIEKCHBIX COEIUHEHHI.
3nauenue. (OITK-1)

35. CraHgapTHbIC TIOTCHIMATBI AIEKTPOIHbIX peakimid. (OITK-1)

36. DneKTpOXUMHUYUECKUH psia HanpspkeHuid Metauio. (OITK-1)

37. 3amuTa MeTaioB oT koppo3uu. Kinaccudukanus koppo3uitHbix mporeccos. (OTTK-1)

38. lNanpBanunueckue memeHThl. (OITK-1)

39. O6mmume moustust 00 snexrponuse. (OITK-1)

40. OcoOeHHOCTH POTEKaHHS AIICKTPOJIM3a B pacIUIaBICHHBIX cpeaax u pactBopos. (OITK-1)

41. TocnenoBaTeabHOCTh IEKTPOAHBIX mporieccos. (OITK-1)

42. IloHatue 0 CKOPOCTH XUMHUUECKOH peakiui. OCHOBHbBIE (PaKTOPHI, BIHSIOIINE HA CKOPOCTh
peaknuu. (OITK-1)



43.3ak0H JEHCTBYIOIIMX MACC — OCHOBHOM 3aKOH XMMHUYECKOW KMHETUKHU I JIEMEHTapHON
cragun. Korcranra ckopoctu peaknuu. (OITK-1)

44.3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakuuu oT Temmeparypsl. IlpaBuno Bant-I'odda.
VYpaBuenue Appennyca. (OITK-1)

45.IlpeacraBienne 00 DHHEPTUM AaKTUBAIlMHM, DJHEPreTHUECKOM Oapbepe U IMEpPEexXOJHOM
akTHBHpOoBaHHOM Komiutekce. (OITK-1)

46.Karamu3 u pepmentst. (OITK-1)

47 Dnementsl IA-oarpymmsl. ( OITK-1)

48.9nemenTs! ||A-noarpymnmsr. ( OITK-1)

49 .3nementsl A — moarpymmsr. (OITK-1)

50.9nementsr IVA-noarpymnmst. (OITK-1)

51. Dnementsl VA-noarpymmsl. (OITK-1)

52. Xumus MOJIEKYJISIPHOTO a30Ta, aMMHUaka U €ro IpOU3BOJHBIX, OKCHJIOB a30Ta, a30THOM
KHCJIO0THI U ee coseit. (OITK-1)

53.9nementsl VIA-noarpymnmsl. (OITK-1)

54. Dnementsl VIIA-noarpymmsl. (OITK-1)

55. Onementsl VIIIA-noarpynmsr. ( OITK-1)

56. Ilepexoaubie metaiwibl. (OITK-1)

57. DnekTpoxumuueckue cBoiicTBa metamuios. ( OITK-1)

58. Xumunueckast uaentudukarms. (OITK-1)

59. Oprannveckue coenuHenus. Kimaccudukanusi m CBOWCTBA OPraHWYECKUX COCIMHEHUH.
(OIIK-1)

60. Y1i1eBoJOpO/Ibl U HX MPOH3BOACTBO. [Ipumenenue yrieBonopoaos. (OITK-1)

61. O6riue moHATHs 0 mojauMepax u onuromepax. (OITK-1)

62 .AHanuTHYecKas XUMHUA Kak Hayka. [Ipenmer 3amaun u nenu aHanmutuaeckoi xumun. (OITK-

1)

63.CtpykTypa. Metonsl aHanutnueckor xumuu. (OITK-1)

64. MeTpoiornueckre OCHOBBI aHATUTHYECKON XuMuu. Beibop Metona ananusza. ( OTIK-1)

65. IMorpemHocTu(ommokn) xumudeckoro ananusa. (OITK-1)

66.0160p 1 moAroToBka npod k ananu3zy. (OIIK-1)

67. KauectBenHbIit xumMuueckuit anamu3. CymHocts. [Ipenmer u 3nauenue. (OITK-1)

68.TpeboBaHUs K aHATUTHYECKAM PEAKIIUAM, UX IyCTBUTEIBHOCTD U celleKTHBHOCTE. ( OTTK-1)

69.1po6HbIit u cuctematnyeckuit ananus. (OI1K-1)

70. Maxkpo-, HoIyMUKpo- 1 yinbTpamukpoananus. (OITK-1)

71. Knaccudukarus nonos. ['pynmosie pearentsl. (OITK-1)

72. CucteMbl KaueCTBEHHOT0 aHamu3a katnoHoB. (OITK-1)

73. Knaccudukaiysi aHoHOB, ux ooHapyxenue. (OITK-1)

74. CucTeMaTHuecKuil aHaIu3 HEU3BECTHOTO CYXOr0 BEIIeCTBA Ha aHUOHBI 1 KaTHoHbI. (OITK-1)

75. KonuectBeHnslii ananus. Ero 3nauenue. (OT1K-1)

76. Metopl KoiryecTBeHHOTO aHamu3a. (OITK-1)

77. O6opynoBanue B KonndectBeHHOM aHau3e. (OITK-1)

78. [IpaBUIBLHOCTH M BOCIPOU3BOAMMOCTD aHanmu3a. ( OITK-1)

79. Knaccudukarust omrbok. (OITK-1)

80. Cucremarnyeckue OIIMOKM METOJIOB aHajau3a(onepalloHHblE M HHCTPYMEHTAJIbHBIE). (

OIIK-1)

81. Cnyuaiinbie ommoku. (OITK-1)

82. I'paBuMeTpudeckuii MeTo1 aHamu3a ero cynHocts. (OITK-1)

83. TpeOoBaHusi, mpeabsBIsieMble K OCaKJaeMOil U BecoBOil ¢opmMaM B I'paBUMETPHUUYECKOM

metoze ananuza. (OITK-1)

84. TlocnenoBarelbHOCTh OMNEpalMii B TPaBUMETPUUYECKOM aHAIM3€ NPU  OCAKICHUU

TpynHOpacTBOpuMBIX BerecTs. (OITK-1)

85. Tutpumerpudeckuit METO/I aHaM3a ero CymHocTh. CriocoOs! ero BeimoaHeHus. (OI1K-1)



86. Metoap! TuTpuMeTpudeckoro ananmumsa. ( OI1K-1)

87. Meron KHUCIOTHO-OCHOBHOIO THUTpOBaHUA. Ankanmumerpusa. Aumuaumerpus. CylmHOCTb
metoxa. (OITK-1)

88. MeToabl OKHUCIIUTENbHO-BOCCTAHOBUTENBHOTO TUTpoBanus. (OITK-1)

89.  MHpgukaTopbl, TpHUMEHSEMBIE B  OKHUCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  METOJAX
(crreruduueckre ¥ OKUCIUTEIbHO-BoccTaHOBUTENbHBIE). (OITK-1)

90. [NepmanranaTomeTpusi, ee cynHocTb. (OITK-1)

91. Momomerpus, ee cymrHocTh. ( OTTK-1)

92.3amaun u kiaccupukanus GU3HKO-XUMUISCKUX MeTo10B aHanmu3a. (OTTK-1)

93. IIpo6oot6op. [IpaBuia ord6opa HEoaHOPOAHBIX MP0oO. (OITK-1)

94. TlpencTtaBUTENBHOCTh, YCPEIHEHUE, COKpAIIEHUE W TOMOTEHEe3alus Mpo0 TeTepOTeHHBIX
o6bexToB. ( OITK-1)

95.006paboTka pe3ynbTaToB aHanu3a. OeHKa MPaBUIBHOCTH U KPUTEPUHA BOCIPOU3BOUMOCTH
pesyabraros. (OITK-1)

96. Cpennue 3HaueHus n3MepeHuil. CTaHIapTHOE OTKIOHEHUE CPEIHETO pe3yibTaTa. 3Hayallne
G phI IPH OLIEHKE Pe3y/IbTaTOB aHanu3a. [Ipasuna okpyrienus gucen. [Ipumepsr. (OITK-1)
97. CriocoObl BeIpaKEHHsI OIIMOOK — aOCONIIOTHBIX M OTHOCUTEbHBIX. (OTTK-1)

98. JIroMHHECHIEHTHBIN METOJ] aHANIU3a, €ro BUABL. M3MepseMble mapaMeTpsl B TIOMUHECLEHIUH.
[Mpumenenwue. (OITK-1)

99. Dkctpakiust. Teopernueckue ocHoBbl Metona. Obactu npumenenwus. (OITK-1)

100. Xpomatorpadust kak METOJT pa3/ieieHus 1 aHanm3a BeniectB. Oomactu npumenenus. (OITK-
1)

101. Knaccudukanus xpomarorpapuueckux MetonoB ananu3za. ( OI1K-1)

102. Monoobmennas xpomatorpadus. Ee cynHocTs u posb. (OITK-1)

103. I'azoxkuakoctHas xpomarorpadust. CymHocTts. (OITK-1)

104. AncopOuuonnas xpomarorpadus. PasHoBumHOCTH(KUAKOCTHas © TraszoBas). Mx
ocobenHocTH U obnactu npumeHenus. (OI1K-1)

105. PacnpenenutensHas xpomaTtorpadusi ee pasHOBUIHOCTH(TOHKOCIOWHAS U OyMaxkHas) U
cdepsl npumenenus. (OI1K-1)

106. PacnipenenurenbHas xpomarorpadus yciaoBus BbIoJHEHUS. [1oABIKHAS U HETIOABHKHAS
dassl. Ux mogdop. ( OIK-1)

107. Pamnomerpuueckue MeTo bl aHanu3a. Teoperndeckue ocHoBbl. (OITK-1)

108. Buasl pannoaktuBHoro pacnana. Ckopocts pacnana. [Tpumepsr. (OITK-1)

109. Knaccudukanus crnekTpaibHbIX METO0B. FIX 0cOO€HHOCTH(HU3KHE MTpeIesIbl OOHAPYKEHUS
, DKCTIPECCHOCTb, CeJIeKTUBHOCTB). (OITK-1)

110. CriektpodoTomMeTpHst U KOIOpuMeTpus, ux ocobernnoctu. Obmactu nmpumenenus. (OITK-1)
111. TloctpoeHnue kaauMOpOBOYHOrO Tpaduka MU OINpENEICHHE AaHAJIU3UPYEMOTo BELIECTBA.
[Tpumepsr. (OTIK-2)

112. DnekTpoxuMuieckue Meto sl ananusa. Kinaccugukamms. ( OTTIK-1)

113. IMotenumomerpus. CymHocts MeToa. YpaBHenne Hepucera. (OITK-1)

114. Tumbl 21€KTPOIOB U UX XapakTepucTHku. MHaukaropHeie u cpaBaenus. (OITK-1)

115. TIpsimast OTEHIIMOMETPHS U NMOTEHLIMOMETpUYecKoe TUTpoBaHue. OCOOEHHOCTH METo/1a U
ero npeumyiectsa. ( OTTK-1)

116. Pedppakromerpus. Teopus merona. O6nactu npumenenus. ( OITK-1)

117. Pedpaxkromerpus. Koadduunent npenomieHuss UCCIeyeMoro BeniecTsa. YToj MOJHOTOo
BHyTpeHHero otpaxenus. (OITK-1)

118. Tonspumerpus. Teopus merona. O6nacts npumenenus. ( OITK-1)

119. MonspuzoBanusbii ay4. [Inockocts nmonspusanuu. Yrou Bpamenus. (OI1K-1)

120. Dnextposu3 kak meron ®.X.M.A. Teoperuueckue ocHOBBI, 3akoH Dapazes. (OITK-1)

121. JIBOHHO¥M 2IEKTPUYECKHIT CIIOH U MOTEHIHAN 3IeKTpoa B pactBope. (OITK-1)

6.3. llIkaia oeHOYHBIX CPEACTB



YPpoBHHU 0CBOEHUS Kputepun oueHuBaHust OueHo4YHbIE CpecTBA
KOMIIeTEeHIM (K0J1. 6AJ1110B)
[TponBuHyTHII — TONIHOE W ThOy0OKoe 3HaHWEe W TECTOBBIC 3aJJaHH

(75 -100 6amnoB) MMOHMMaHHWE y4eOHOTO MaTephajia U3 (30-40 6am0B);
«OTJIMYHOY Pa3HBIX Pa3AeiioB NUCIUTUIHHEI; pedepar
- MOHMMAaHHWE CYITHOCTH M B3aMMOCBSI3H (7-10 6amnoB);
paccMaTpuBaeMBbIX MTPOIIECCOB U SBIICHUM; BOTIPOCHI K IK3aMEHY
- TocemeHue  y4eOHBIX  3aHSTHH, ( 38-50 6amnoB);
aKTMBHasg U TBOpueckas pabota Ha
MIPAKTUYECKHUX 3aHSATHUSX.
Bbazosbrit - TBEPJbIC M JOCTATOYHO TIOJHBIC 3HAHUS TECTOBBIC 3aJaHHS
(50 -74 6amna) — MIPOrpaMMHOTO MaTepHaa; (20-29 6amnoB);
«XOPOIIIOY - MpaBWJIBHOE TOHHMAHWE CYIIHOCTH U pedepar
B3aUMOCBSI3H paccMaTpUBaeMbIX (5-6 6amoB);
MIPOLIECCOB U SIBIICHUI; BOIIPOCHI K IK3aMEHY
- mocleAoBaTelIbHbIC,  IPaBUJIbHBIC, ( 25-39 6amn);
KOHKpPETHBIC OTBEThl Ha TIOCTaBJICHHBIC
BONIPOCHI TpU CBOOOJHOM YCTpaHEHUU
3aMEUYaHUi 1O OT/ICIIBHBIM BOIIPOCAM;
- [ocelleHue  Y4eOHBIX  3aHSTHH,
aKTUBHasg W TBOpueckas pabota Ha
MIPAKTUYECKUX 3aHATUAX;
[Toporossrii - TBepAOE 3HAaHWE W TIOHMMaHUE TECTOBBIC 3a[aHHS
(35 - 49 6am1oB) — | OCHOBHBIX BOIIPOCOB IIPOrPAMMBI; (14-19 6amoB);
«YIOBIICTBOPUTEIIBHO | - MPaBUJIbHBIC H KOHKPETHEIC, 0€3 IpyObhIX pedepar
» omuOOK  OTBETHl HAa  IIOCTABJICHHBIC (3-4 6amna);
BOIIPOCHI TIPH YCTPAHCHUU HETOYHOCTCH U BOIIPOCHI K IK3aMCHY
HECYIIIECTBEHHBIX OIIMOOK B OCBEIIEHUU ( 18-26 6amnos);
OTJICBHBIX TTOJOXKCHUH TPU HABOJSIINX
BOIPOCaX IK3aMEeHAToOpa;
- TIOCEIIeHUe Y4eOHBIX 3aHATHH, padoTa
Ha HUX, BBIIOJIHEHUE Bcex ¢opMm
MIPOMEKYTOYHOTO KOHTPOJIS c
TI0JIOKUTEILHON OLIEHKOM.
Huzkuii - HETIPaBUJILHBIN OTBET XOTs ObI HA OJTUH TECTOBBIE 3aTAHUS
(1oTIOpOTOBBIN) 13 OCHOBHBIX BOIIPOCOB, IpyOble OIINOKHU B (0-13 6amsoB);
(KoMTIeTeHIIUS HE OTBETE, HETTOHUMaHUE CYIIIHOCTH pedepar (0-2 Gamna);
chopMupoBaHa) M3JIaraéMbIX BOIIPOCOB; BOMPOCHI K IK3aMEHY
(menee 35 6annoB) — - HEYBEpEHHbBIC U HETOYHBIC OTBETHI Ha (0-20 6ammoB);
«HEYIOBIETBOPUTEINb | TOTIOJHUTEIHHBIC BOIPOCHL;
HOY» - HECHUCTEMHOE IIOCCHICHNUEe 3aHSTHIA,
OTCYTCTBHE pabOThI Ha HUX, BBITIOTHEHUE
OTHENBHBIX  (OpPM  TPOMEKYTOYHOTO
KOHTPOJIS C OTPUIIATENHHOMN OIIEHKOM.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieuyeHre JUCHUTINHbI

(MoayJin)

7.1.0cHOBHAas1 yueOHas1 JuTEPaATypa
Xumusi: yaeoHuk aisa 6akanapos/A.M. I'ony6es, 10.A. Jlebenes, I'.H. ®anees, B.H. [1lanosan;
nox pea. I'.H. @aneesa.- M.: FOpaiit, 2017.-427c.- GakanaBp 0a30BbIi KypcC



https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

7.2.J]lonoTHMTE/IbHAS Y4eOHas1 JIuTepaTypa

Heopranuueckas xumus B 24. Yacts 1. TeopeTndyeckre OCHOBBI S-H31., TIep. U JOM. YUeOHUK IS
akanemuueckorotakamaspuara. /KuszeB J[.A., Cmapeirua C.H.- [DnektpoHHBIM pecypc].- M.:
Opaiir, 2017.-253c.

https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

Heoprannueckas xumus B 24. Yacts2. XuMHS IIEMEHTOB S-U31., MMEp. U JOM. Y4EOHUK IS

akanemuueckorobakamaspuara. /Kaszes JI.A., Cmapeirun C.H.- [DnekTponHbIi pecypc].- M.:

FOpaiir, 2017.-359c.

https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

7.3.Pecypchbl HHPOPMAITHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « MHTEepHeT»
http://www.physchem/chimfak.rsu.ru

http://chem.uni-dubna.ru/LearnProcess/B Disciplines/NoOrganic Biblio.html

http://chemfac.samsu.ru/program_OPD/neorg.htm
http://rucont.ru/
http://window.edu.ru
http://e.lanbook.com

7.4MeToanuecKkre YKa3aHUS 110 OCBOCHHUIO TUCHMILIMHBI

1. Cumbupckux E.C., [Tanduros B.®., Kysnenona P.B., Tapacosa C.B., lllenxoBaukosa H.B.
Meroandeckoe pyKOBOJICTBO K JIAOOPATOPHBIM 3aHATHSM IO XHUMHUH ISl CTYJACHTOB MHXKEHEPHO-
TEXHUUYECKUX (HEXMMHUYECKUX) CIEIMAIbHOCTEH By30B. - Muuypunck: U3n-so Muul’AY, 2015. — 84
C.

2. Cumbupckux E.C., [Tanpuros B.®., Ky3uenona P.B., Tapacosa C.B., lllenxosaukosa H.B.
MeTtoaudeckue yka3aHus 10 BHITTOJTHEHUIO CAMOCTOSTENHHON pabOThI MO TUCITUTUINHE « XUMUS IS
MHXEHEPHBIX crelraibHoCcTel. — MudaypuHck: u3a-so Muul'AY: 2015, 23c.

7.5 UndopmanmnoHHbie M HH(PPOBbIEC TEXHOJIOTHH (IPOrPaMMHOE
o0ecreyeHune, COBpeMeHHbIe MPo(deccHoHAIbHbIE 0231 JAHHBIX U
HH(OPMALMOHHBIE CIPABOYHBIE CHCTEMbI)

VYyeOHast AucuuniInHa (MOIyib) MpelycCMaTpUBaeT OCBOCHHE HH(POPMALIMOHHBIX U LU(POBBIX
TexHonorui. Peanuszanus 1mupoBBIX TEXHONOTUH B 00pa30BaTeIbHOM INPOCTPAHCTBE SIBISETCS
OIHOU U3 BaXXHEHUIIINX neyen obpazoBaHusl, Iaronien BO3MOKHOCTh  pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KayecTBa OOyyaromuxcs Kak OylylluX BBICOKOKBATH(DUIIMPOBAHHBIX
CHEIHaJIUCTOB.

[{udpoBbie TEXHOIOTUH MTPETyCMaTPUBAIOT PA3BUTHE HABBIKOB 3(P(PEeKTUBHOTO pelIeHus 3a1a4
npodeccroHaNbHOT0, COLMATBHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCIIOIb30BaHUEM PA3INYHBIX BUI0B
KOMMYHUKAI[UOHHBIX TexHOoMoruid.  OcBoeHHe IM(PPOBBIX TEXHOJIOTHH B paMKax JaHHOU
JUCHUIUIMHBL (MOZYJsl) OPUEHTHUPOBAHO Ha CHOCOOHOCTh 0O€30macHO M HajjexaluM o00pazom
MOJTy4aTh AOCTYI, YIIPaBIsATh, THTETPUPOBaTh, 0OMEHHUBATHCA, OLICHUBATh M CO3/1aBaTh HH(OPMALIUIO
C TIOMOIIbIO IMGPOBBIX YCTPOHCTB U CEeTeBBIX TexHonoru. dopmupoBaHue UPPOBOI
KOMIIETEHTHOCTH Ipe/ronaraer padboTy ¢ JaHHBIMHU, BIIaICHUE HHCTPYMEHTAMU JUIsl KOMMYHHUKAIIUH.

7.5.1 D1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMBI U 0a3bl TaHHBIX


https://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
http://www.physchem/chimfak.rsu.ru
http://chem.uni-dubna.ru/LearnProcess/B_Disciplines/NoOrganic_Biblio.html
http://window.edu.ru/
http://e.lanbook.com/

1. OO0 «9BbC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 03.04.2024 Ne
0/u (CereBas 271eKTpoHHas OMOIMOTEKA)

2. ba3a naHHBIX AMEeKTPOHHBIX HHPopMaoHHbX pecypcoB @PI'BHY ITHCXB (morosop mo
obecrieueHnto J0CTyna K 3JeKTpoHHBIM HHpopMannoHHbIM pecypcam PI'BHY IMHCXB uepes
tepmuHan ynaiaeraroro gocryna (TY ®TBHY [ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHas OubnmoreyHas cuctema «HamumoHanbHbIH 1UGPOBOM pecypc «PyKOHTY:
Komnexnun «ba3oBseiii maccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop Ha
OKa3aHME YCIIYT MO MpeAoCTaBICHHO AocTyna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrponnoe m3narenbctBo FOPAUT» (https://urait.ru/) (oroBop Ha okasaHme
yCIYr MO MpeAOCTaBICHUIO JocTyna K oOpaszoBarenbHoil mmatrdopme OOO «DNEKTpOHHOE
usnarensctso FOPAUT» or 07.05.2024 Ne 6555)

5. DnextpoHHO-0MOMMOTeuHas cuctema «Bepnanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0e3BO3ME3IHOE UCTIONIB30BaHue pousBeneHui ot 26.03.2020 Ne 14/20/25)

6. baza mamnpix HOb «HaumonaneHas snekTpoHHas OuoOmuoteka» (https://rusneb.ru/)
(moroBop o moakroueHun kK HOb u mpenocrasnennn gocryna k oobexkram HOb ot 01.08.2018 Ne
101/H3b/4712)

7. CornameHue O COTPYAHHYECTBE IO OKa3aHUIO OMONMMOTEYHO-WH(GOPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TONB30BaTelsiM YHUBEPCUTETA M3 4YHUCIa HHBAIWIOB [0 3pPEHHUIO,
CITA0OBUISAIINX, HHBAJUAOB JPYTHX KATETOPHA C OTPaHUYCHHBIM JOCTYIIOM K WH(OpMAIIUH, JIUII,
UMEIOIUX TPYIHOCTH C uTeHueM IuiockonedarHoro tekcra TOI'BYK «TamboBckas obnactHas
yHHBepcasibHas HayuHas Ouommoreka uM. A.C. [Tymkunay (https://www.tambovlib.ru) (cornamenue
o corpynauyectBe oT 16.09.2021 Ne 6/H)

7.5.2. UudopManoHHbIE CIPABOYHbIE CHCTEMbI
1. CopaBounas mpaBoBasi cuctema Koucynprantllimtoc (IoroBop mocTtaBKd, ajanTalud U
COnpoBOXIeHUS 3K3eMIUIIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexkTpoHHBIN nepuoanueckuii cnpaBouyHuk «Cuctema TAPAHT» (moroBop Ha yciayru mo
conpoBoxaeHuto oT 15.01.2024 Ne 194-01/2024)

7.5.3. CoBpeMeHHbIe IpodeccoHATbHBbIE 0a3bI JaHHBIX

1. ba3a pgaHHBIX HOPMAaTHBHO-IIPABOBBIX aKTOB HMH(OPMAIMOHHO-00pa30BaTeIbHOM
nporpamMmel «Pocmerony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza panmnbix Hayunoit anextponHoit Oubnmorekn eLIBRARY.RU — poccuiickuit
MH(OPMALMOHHO-aHAIUTUYECKUHN TOpTall B 001aCTH HAyKH, TEXHOJIOTUH, MEIULIMHBI U 00pa30BaHUs
- https://elibrary.ru/

3. Ilopran oTkpbIThIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTble gaHHble @DenepanbHONM  CIyKObl TOCYIapCTBEHHOM CTarUCTUKH -
https://rosstat.gov.ru/opendata

7.5.4. JIMLeH3NOHHOE U CBOOOHO PacIpOCTPaAHsIeMOe IPOTPAMMHOE
o0ecrneyeHue, B TOM YHCJIe 0TEYECTBEHHOI0 MPOU3BOACTBA

Ne HaumenoBanue Pazpabotunk I1O | JlocTymHOCTH Ccpuika Ha Equnbrit PexBU3UTHI
(mpaBooOmagaren | (JIUIIEH3UOHHOE, | PEECTp POCCHIMCKHUX MOJITBEPKAIOIIETO
b) CBOOOIHO nporpamm it O9BM JIOKyMeHTa (TIpH
pacupoctparasgem | u Bl (mpu HamIIMM) HaJIN9IHN)
oe)



https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://rosstat.gov.ru/opendata

Microsoft Windows, Microsoft JInten3nonHoe - JInensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JIeHCTBUS: OECCPOUHO
AHTHBHpYCHOE AO JIuuensunonHoe | https://reestr.digital.go | CyOnuueH3noHHBIN
MIPOrpaMMHOE «Jlaboparopust v.ru/reestr/366574/?sp norosop ¢ OO0
obecrieueHne Kacnepckoro» hrase id=415165 «Codrekc» ot
Kaspersky Endpoint (Poccust) 24.10.2023 Ne 6/H,
Security ans OusHeca CPOK JICHCTBHS: C
22.11.2023 o
22.11.2024
Moi#tOduc 00O «Hogsie JluuensuonHoe | https://reestr.digital.go KonTpakt ¢ OO0
CranpapTHsIii - oOnauHbIe v.ru/reestr/301631/?sp «PyOuxon»
OducHsbli naker TEXHOJIOT UM hrase id=2698444 oT 24.04.2019 Ne
1151 paboTHI ¢ (Poccust) 03641000008190000
JIOKyMEHTaMuU 12
Y TIOYTOM CpOK JEHCTBHUSA:
(myoffice.ru) OeccpodHo
OdoucHsIiT TakeT AO «P7» JlunensuonHoe | https://reestr.digital.go KonTpakt ¢ OO0
«P7-Oc¢pucy v.ru/reestr/306668/?sp «Codrexe»
(meckrorHas BepCHs) hrase id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JEHCTBHUSA:
6eccpovHO
OmnepanroHHas 00O "bazansr | JlunensuonHoe | https://reestr.digital.go KonTpakr ¢ OO0
cucrteMa «AJbT CBOOOIHOE v.ru/reestr/303262/?sp «Codrexe»
Oo6pa3zoBanue» MIPOTpaMMHOE hrase id=4435015 ot 24.10.2023 Ne
obecmeuenune" 03641000008230000
07
CPOK JIEHCTBHUSL:
0GeccpodHo
[MporpammHas AO JIuuensuonHoe | https://reestr.digital.go JIuneH3MOHHBIN
cucTema Jijist «AHTHUILIAaTAATY v.ru/reestr/303350/?sp noroop ¢ AO
0OHapyKEeHUS (Poccust) hrase 1d=2698186 «AHTHILTATHAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMCTBOBAaHUI B CPOK JICHCTBUSL: C
y4eOHBIX U HayIHBIX 23.05.2024 no
paborax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBo0OoHO - -
- IPOCMOTP pacrpocTpassiemM
nokymeHToB PDF, oe
DjvU
Foxit Reader Foxit CB0o06os1HO - -
- IPOCMOTP Corporation pacrpocTpassieM
nokyMeHToB PDF, oe
DjVU

7.5.5. Pecypcbl HHPpOPMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEepHE )

1. CDTOwiki: 6a3a 3nanuit mo nugposoii Tpanchopmanuu https://cdto.wiki/



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

2. Od¢wummaneabiii cait MUC Poccun - http://www.mchs.gov.ru/

3. Oxpana tpyna - http://ohrana-bgd.ru/

7.5.6. lu(dpoBbie HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJIbHOM Mpoiecce
LMS-mmatdhopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryansnas mocka SBoard https://sboard.online

Bupryansnas nocka Padlet: https://ru.padlet.com

O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru

Cepaucs onpocoB: Anaexc @opmbl, MyQuiz

Cepsucsl BusieocBs3u: Suuekc tenemoct, Webinar.ru

CepBuUC COBMECTHOI pabOTHI HaJl IpoeKTaMu Jist Heboubiux rpynim Trello
http://www.trello.com

NGO~ wWNE

7.5.7. lIlndpoBbie TEXHOJOIMH, IPUMEHsAEMbIe IIPH U3YYCHHUHU JUCHMILIHHbBI

Ne [Mudposbie Bunpl yueOHOI pabOTHI, dopmMmupyemble NJAK
TEXHOJIOTUU BBINOJIHSIEMBIE C KOMIIETEeHIIUU
MpUMEHEHHEM IH(PPOBOI
TEXHOJIOTUU
1 Oo6naunble Jlekun OIIK-1. Cnoco6en | M/I-1omk-1
TEXHOJIOTUH JIaGopaTopHbIe 3aHATHUS aHAJM3UPOBAThH AHanusupyer
2 bonbpmnine Jlexknuu 3a7a491 3a7a4u
JTaHHbBIE JlaGoparopHble 3aHATHS npodecCuoHaIbHOM | MpodecCHOHANBHOM
3 | TexHonornn Jlexumun NeSITeIPHOCTH ~ HA | JICATENbHOCTH  Ha
OecripoBoHON | JIabopaTopHBIe 3aHATUS OCHOBE OCHOBE
CBSI3U CamocrostenbHas paboTta HOJIOXKEHUH, NOJIOKEHUM,
3aKOHOB U METO/IOB | 3aKOHOB U METOJIOB
B obnactH | B obnactu
€CTECTBEHHBIX HayK | €CTECTBEHHBIX HayK
Y MaTeMaTHKH Y MaTeMaTHKH

8. MaTepuajJibHO-TEXHHYECKOE 0O0ecnedyeHue JUCIUTITIMHBI (MOTYJIs1)

Jlnis mpoBeieHus 3aHATHH UMeeTcs clieaytomiee ooopynoBanue: JKamo3u ropu3oHTaIbHBIC
Ha Tpu okHa (MHB. Ne 2101065486), NutepaktuBHas nocka (uHB. Ne 2101040205), CucteMHbIit
koMIuiekT: nporeccop Intel Original LGA 1150, Bentunsitop Deepcool THETA 21, marepunckas
wiata ASUS H81M-K[1S-1150 iH, mamsate DDR3 4 Gd, xectkuit auck 500 Gb, kopnyc MA Xcase
H4403, 6ok mutanus Aerocool 350W (uuB. Ne 21013400740), [Tpoextop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D, HaGopsl JeMOHCTPAIIMOHHOTO OOOPYJIOBaHUS M Y4eOHO-
HarnsagHeix nocobmit.  PH-merp (uuB. 1101044686);Tepmoctrar ¢ oxnaautenem JIH-4 (uHB.
Ne1101044760); dotosnexrpokonopumerp (uHB. Ne1101044671); Lentpudyra naboparopHas (MHB.
Nel1101044720); Ilkad BeiTsokHONW (MHB. Nel101061403), bans BoasiHas nabopatopHasi (WHB.
Ne1101044756),Dorosnexrpokonopumetp (uHB. Ne 1101044666), PH-metp (uaB. Ne1101044689),.
Hxad BeiTsKHON (MHB. Ne1101061403), Kommnetotrep B coctase: nporeccop Intel 775 Core Duio
E440, monutop 19" Acer (unB. Ne 2101045116, 2101045113).

KommbprorepHas TexHUKa OAKII0UeHa K ceT « aTepHEeT» 1 06ecneuena qoctynom B DUUOC
YHUBEPCUTETA.


http://www.mchs.gov.ru/
http://ohrana-bgd.ru/

Pabouas mporpamMmma AUCHUIIIUHBI «XHUMHS» COCTAaBIEHA B COOTBETCTBHH C TPEOOBAHUSIMH
®I'OC BO no nanpasnennto noarotoBku 27.03.01 - «Cranmaptuzamnus 1 MeTpoJoTHs» (ypOBEHb
OakanaBpuata), yrBepxaeH 07.08.2020 Ne 901.

ABTOp: K.X.H., TOIIEHT Kadeapsl ouosoruu u xumun Ky3uerosa P.B.
cTapiuii mpenogasarens kadenpsl 6nonoruu u xumun LllenkoBurnkosa H.B.

Penensent: C.B. ConoBbeB — TOKTOP CENbCKOXO3IWCTBEHHBIX HAYK, IOIEHT Kadeapsl
TPAaHCIIOPTHO-TEXHOJIOTNIECKUX MALIHH U OCHOB KOHCTPYHPOBAHHUS

[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapel OMOIOrUKM M XUMHUU TPoToKoa Ne 8 ot 5
mapta 2021 r.
[Iporpamma paccMOTpeHa Ha 3aceJaHud Y4eOHO-METOIMYECKON KOMHCCHUU HH)KEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 9 ot 5 anpens 2021r.
[Tporpamma yTBepik/ieHa Ha 3aCEJaHUH YI€OHO-METOINIECKOTO COBETA YHUBEPCUTETA IIPOTOKOI
Ne 8 ot 22 anpens 2021 1.
[Tporpamma nepepaboTaHa u JOIIOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccmoTpeHa Ha 3acefaHuu Kadeapsl ouosnoruu u xumuu. IIporokon Ne 10 ot
28 mas 2021 1.
[Tporpamma paccMOTpeHa Ha 3aceaHUU Y4eOHO-METOJUYECKOM KOMHCCHHM HMHKEHEPHOI'O
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021r.
[IporpamMa yTBepxk/ieHa Ha 3acelaHUU y4yeOHO-METOJUYECKOr0 COBETa YHHUBEpPCHTETa
nporokoi Ne 12 ot 30 utonst 2021 r.
[Tporpamma nepepaboTaHa u 10MoiIHEHa B cooTBeTcTBUHU ¢ TpeboBanusamMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceqaHuu Kadenpsl ouonoruu u xumud. [Iporokon Ne 8 ot 4
anpens 2022 r.
[Iporpamma paccMOTpeHa Ha 3aceHaHWU y4eOHO-METOJUYECKOW KOMHCCHH HHXEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 7 ot 14 anpens 2022 r.
[IporpamMa yTBepkIeHa Ha 3acelaHUU y4eOHO-METOIUYECKOTO COBETAa YHHBEPCHTETA
npotokos Ne 8 ot 21 anpens 2022 r
[Iporpamma nepepaboTaHa U A0MIOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[TporpammMa paccMoTpeHa Ha 3aceiaHuM Kadenpsl 6uonorun u xumuu. IIporokon Nell ot 5
utons 2023 r.
[Tporpamma paccMOTpeHa Ha 3aceaHuU y4eOHO-METOJUYECKOM KOMUCCHHM HHXEHEPHOIO
uHctutyra ®I'BOY BO Muuypunckuii 'AY, nmporokxon Ne 10 ot 19 utons 2023 r.
[Tporpamma yTBepxkJieHa Ha 3acelaHUU Y4yeOHO-METOJMYECKOr0 COBETa YHHMBEPCHTETA
rpotokoit Ne 10 ot 22 uronst 2023 r.
[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceqanuu Kadeapsl ouonoruu u xumun. [Iporokon Ne9 ot 6
Mast 2024 t.
[TporpamMa paccMOTpeHa Ha 3acelaHWU y4eOHO-METOIMYECKOW KOMHCCHH HHXCHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20 mas 2024 r.
[IporpamMa yTBepkIeHa Ha 3acelaHUU y4eOHO-METOIUYECKOTO COBETa YHHBEPCHTETA
npotokos Ne 9 ot 23 mas 2024 r.

OpuruHaia JOKyMEHTa XpaHUTCS Ha Kadeape cTaHaapTH3aluy, METPOJIOTHU U TEXHUYECKOTO
cepBuca.
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