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1. Ilesu ocBoOeHUsI AUCITUTINHBI

Lenabl0 OCBOCHHS AUCHUIUIMHBI «XHUMHS»» SBISIETCS COACHCTBHE (OPMUPOBAHUIO H
Pa3BUTHIO Y 00YUaAIOIIUXCS OOMIEKYJIBTYPHBIX, TPO(PECCHOHATBHBIX U CIEIUATbHBIX KOMIIECTEHITUH,
MO3BOJISIIOIINX UM B JTATbHEHUIIIEM OCYIIECTBISTh MPO(HECCHOHANBHYIO NESTEIBHOCTh MOCPEICTBOM

OCBOCHHUA TCOPETUUCCKUX U SKCIICPUMCHTAJIBHBIX OCHOB 061]1617[ XHUMHMH.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl
JucrtunmHa « XuMUs» TPeICTaBIIsIeT COO0N TUCITUTUINHY 00s3atenbHol yactr 00ka 1 b1.0.06
I[JBI OCBOCHUA JHUCIHUIIIMHBI «XUMUSI» 06yqa}0mﬂec51 HCIIOJIB3YIOT 3HAHUW, YMCHH S, HABBIKH,

c(OpMHUPOBAHHBIE B X0/1€ U3YUECHUS JUCHUIUIUH «MaTeMaTHKay.

ABJISIETCS.  OCHOBOIIOJIArAIOIEN Ui YCIIEIIHOI'O OCBOCHMS
TOIUTMBHO-CMa304HBIX
«MarepuanoBeIEHUE U TEXHOJIOTUSI KOHCTPYKLIMOHHBIX MaTEPUATIOBY, « DKOJIOTHSD.

Juciumimnna
JUCIUTUIMH — —

TTOCJIe IYFOIIIUX

«XUMUSI

«Onenka

KadyeCcTBa

MaTepHalioBy,

3. [lnanupyemMpble pe3yabTaThbl 00y4eHHs MO JMCUMUILINHE, COOTHECEHHBIE C

IUIAHUPYEMbI

OcBoeHue TUCHUIUIMHBI HampaBIeHO HA (JOPMHUPOBAHUE KOMIIETCHIUH:

OIIK-1 —cmocobeH aHamU3WpOBaTh 3aqadyud  NPOGECCHOHATBHOW JEATEIbHOCTH HAa OCHOBE
MOJIOKEHHIA, 3aKOHOB U METOJIOB B 00JTACTH €CTECTBEHHBIX HAYK M MAaTEMAaTHKH

Ilnanupyembie
pe3yabTaThl Kpurtepun oueHuBanus pe3yjabTaToB 00y4eHUs
00yyeHus ™ Huskui Iloporossiii ba3osblii IIpoaBunyTHIN
(moKasatend | (momoporoBblii)
OCBOCHUA KOMIIETCHIM S
KOMITETECHIINH ) He
chopMupoBaHa
OIIK-1 He wmoxer Xopo1o
3HaTh: aHaJIU3UPOBATh AHAJIU3HAPYET VYenemno
3aKOHBI U | 337241 3a/1a4u aHAJIU3UPYET
METO/IbI B | mpodeccuonans | Cnabo  aHanmm3upyet | mpodeccruoHamb | 3aaa9u
obnactu HO 3a7a4u HOM npodecCUOHANBbHO
€CTECTBEHHBIX NeSATeTLHOCTH npodecCuOHATbHON NEeATeTLHOCTH W IeATeTbHOCTH Ha
HayK U | Ha OCHOBE | JESITEIIbHOCTU Ha | Ha OCHOBE | OCHOBE
MaTE€MaTUKH ITOJIOKSHUH, OCHOBE  IIOJIOKCHMI, | ITOJIOKCHUH, MOJIOKECHHUH,
3aKOHOB U | 3aKOHOB M METOJIOB B | 3aKOHOB U | 3aKOHOB U METOJIOB
METO/IOB B | 00J1aCTH €CTECTBEHHBIX | METOJIOB B|B obnactu
obnactu HayK U MaT€MaTUKH obnactu €CTECTBEHHBIX
€CTECTBEHHBIX €CTECTBEHHBIX HayK
HayK u HayK U | MATEMATUKHU
MaTEeMaTHKHU MaTeMaTHKHU
zfllwa?nfgnpomm He ywmeer | Cnabo  aHanmusupyet Xopo1o VYeneumHo
sanaun AQHAJU3UPOBATh | 3a/1a4u } AHAIU3UPYET AHAJIU3HUPYET
3a7a4u npodeccuoHaNBHOM 3a/1a4u 3a71a4u
npodeccuoHab
O npodeccuoHalb | IesTeIbHOCTH Ha | mpodeccuoHalb | NpodhecCHOHAIbHO




IesATeIbHOCTH HOU OCHOBE MOJ0XKEHUH, | HOM U NesITeNbHOCTH Ha
Ha OCHOBE | IEITEIILHOCTH 3aKOHOB M METOJOB B | AEITEIHLHOCTH OCHOBE
ITOJIOKEHUH, Ha OCHOBE | 00JIaCTH €CTECTBEHHBIX | Ha OCHOBE | ITOJI0KEHUH,
3aKOHOB U | TIOJIOKECHUH, HayK U1 MaTeMaTUKH MOJIOKEHHUH, 3aKOHOB U METOIOB
METOI0B B | 3aKOHOB u 3aKOHOB U|B obmacTu
oOactu METOI0B B METOIOB B | €CTECTBEHHBIX
€CTECTBEHHBIX o0iactu o0iacTu HayK 51
HayK U | eCTECTBEHHBIX €CTECTBEHHBIX MaTEMAaTHKHU
MaTeMaTUKNA HayK u HayK u
MaTEMaTHKNA MaTEMAaTUKH
Bnanets:
Xoportiio
aHAIM3UPOBaTh He Bmageer
BJIaJIEET
3a1a4u 3a1adyaMu Ycneurno
3aadaMu
npodeccuonans | mpodeccruoHab BIIAJICET 3aJa4amMu
. . Cnabo BJaJieeT | MpoQeccuoHaIb
HOH HOH N npodecCUOHaNbHO
3aJayaMu HOU N
NEeATEIILHOCTH NEATEIILHOCTH . 1 IeATeIpbHOCTH Ha
npohecCHOHATBLHOM NEeSTEIIbHOCTH
Ha OCHOBE | Ha OCHOBE OCHOBE
N N EATENLHOCTH Ha | Ha OCHOBE o
MOJIOKEHHUH, MOJIOKEHUH, N N MOJIOKEHHUH,
OCHOBE  IIOJIOKEHMH, | MMOJIOKEHHH,
3aKOHOB U | 3aKOHOB u 3aKOHOB U METOJIOB
3aKOHOB M METONOB B | 3aKOHOB u
METOIOB B | METOIOB B B o0iacTu
00JIaCTH €CTECTBEHHEBIX | METOIOB B
o0iactu o0iactu €CTECTBEHHBIX
HayK 1 MaTeMaTHUKH oOJactu
€CTECTBEHHBIX €CTECTBEHHBIX HayK 5
€CTECTBEHHBIX
HayK U | HAyK u MaTEMAaTHKU
HayK u
MaTEMaTHKNA MaTEMaTHKU
MaTeEMAaTUKH

B pesynbrare 0OCBOCHUS AUCHUILTUHBI « XUMHsDY 00y4aroIuiicst JODKEH: (3HaTh, YMETb, BIAJICTh):

3HATb:

- OCHOBHBIC ITIOHATHUSA U 3aKOHbBI XUMHH,
- CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX COQ)II/IHeHPIfl;
- TCOPCTUUCCKHUEC OCHOBBI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT COCTaBa U CTPOCHUA UX

MOJIEKYJ;

- nabopatopHoe 00OpyJIOBaHHE U MPUOOPHI,
XUMHYECCKOI'0 OKCIICPUMCEHTA,
- TEOPETUYECKHE OCHOBBI CAMOOPTaHU3AIMH U CAMOOOPa30BaHMSL.

yMeThb:

- 0e301macHO 06pa1uaTLc;1 C paCTBOpaMH U ChIITYYUMHU BCHICCTBAMU,

- TOJIb30BAThCS MPOCTEHIIMM XUMHUYECKUM 000PYOBAHUEM U TIOCYA0MH;

- BBIpaXaTh COCTAB BELIECTB XMMUYECKUMHU (HOPMYIIaMHU;
- BBIP@)KaTbh 3aKOHOMEPHBIE NTPEBPALICHUS BEIIECTB C IOMOLIBI0 YPABHEHU XHUMHUYECKUX

peakuuii;

HeO6XOI[I/IMBIe AJid MPOBCACHUA

- HCII0JIb30BATh MEPEIOBOM OMBIT, 0O0ecneunBaomuil 3PPEKTUBHYIO padOTy YUPEKIACHMUS,;
- BHEIPATH TOCTUIKECHUSI OTEUECTBEHHOM U 3apyOeKHOW HAYKU, TEXHUKH.

BJIAaJ1€Th:

- CIIOCOOHOCTBIO C TMOMOILBI0 XUMHUYECKUX TMOHATUH (POpMYyN M ypaBHEHHMH BBIpa)kaTh
XMMHUYECKHE 3aKOHOMEPHOCTH BCTpEYaroIuecs B MpodeccnoHalbHOM 3aBUCUMOCTH;

- IpaBUJIaMH 0€301acHOM paboThl B XMMUYECKOH J1a0opaTopuu U 00pallieHus ¢ BEIIeCTBaMH;

- METOJJaMH OpraHU3allK pabOThI IO MOBBIIICHNIO HAYYHO-TEXHUYECKUX 3HAHUH, B pa3BUTUU
TBOPYECKOI MHUIIMATUBBI, PALIMOHATM3ATOPCKOIN U N300peTaTEeNbCKOM eI TeIbHOCTH.

3.1 Marpuia cooTHeceHHsI TeM/pa3esi0B Y4eOHOM TUCIMIITIMHBI (MOYJIA) U
(popMupyeMbIX B HUX NPO(PeCCHOHATBHBIX U 00IEKYJIbTYPHBIX




KOMIIeTeHI M

KOMIIETEHITNHU
Tewmsl, pazuesnsl
i — oO11ee KoJI-BO
OIIK-1 KOMIIETCHIINH

Paznen 1. Heopranuueckas
Y OpraHUYeCcKast XUMHS. + 1
Pa3gen 2. Aganutnueckas n 1
XUMUS U P.X.M.a.

4. CTpyKTYypa U cofAepKaHue TUCHHUILIHMHBI
OO6mmast TpyJ0€MKOCTh JUCIHUIUIMHBI COCTABISIET 6 3a4eTHBIX eaquHull 216 JacoB.
4.1. O0beM JUCUUILIMHBI U BUAbI y4eOHO# padoThl

Bup 3anstuii Ounas hopma oOydeHHS 3aouHas
Cemectp 1 Cemectp 2 dopma
oOyJeHus
1 xypc
OO0m1as TpyJA0€MKOCTh TUCITUTUTHHBI 108 108 216
AyJIUTOpHBIE 3aHATHSA, B T.4. 32 28 16
Jlexknuu 16 14 6
JlabopaTopHbIe pabOThI 16 14 10
CamocrosiTenpHas padoTa, B T.4. 40 44 191
[IpopaboTka yueOHOTO MaTepHaia mno 12 16 191
JUCHHUTIINHE (KOHCIIEKTOB JICKIIHH,
Y4eOHHKOB, MATEPHAJIOB CETEBBIX
pecypcoB)
BrinojiHeHEe MHAVBUYAJTBHBIX 33 IaHUN 14 14 -
IToaroToBKa K TECTUPOBAHUIO 14 14 -
KonTpoan 36 36 9
By uToroBoro KOHTpoJIst JK3aMeH 9K3aMeH JK3aMeH
4.2. Jlekuuu
O06beMm B
yacax 1o
bopmam
No Paznen QuCHUIUIMHBL (MOYJIsT), TEMBI JIEKIMM 1 uX | OOydeHus dopMupyemble
coJiepKaHue . KOMITETCHITH
7 g
o )
Pa3nen 1. Heoprannyeckasi 1 opraHu4ecKkast
XHMHUSI.
1 Beenenne. OCHOBHBIE TOHATHSI U 3aKOHBI XUMUH. 1 1 OIIK-1
OcHoBHBIE KJacchl BemecTB. KHCIOTHO- 1 OIIK-1
OCHOBHBIC CBOMCTBA BEIIECTB.




XUMHUYECKUE CUCTEMBI: PACTBOPBI,
JIUCTIEPCHBIE CUCTEMBI,
3JIEKTPOXUMHUYECKHE CUCTEMBI.
Kommonnaeie cucTeMEL.

OIIK-1

DIIEKTPOJIMTHYECKAS AUCCOoManus. [ uaponus.

XnMuueckas TEPMOJUHAMHKA U KHUHCTHUKA.

OIIK-1

OKuCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA
BCIICCTB.

OIIK-1

OIIK-1

Ctpoenue aromoB. XuUMHUA H
epUOANYECKas CHCTEMA DJIEMEHTOB.

XuMudeckast CBSI3b M IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI.

OIIK-1

KomMmnnexkcHrie (KOOpI[I/IHaI_[I/IOHHBIe) COCAMHCHUS.

OIIK-1

OIIK-1

10

O6mas xapakrepuctuka MetamioB. CIuTaBbl.
3Ha4yeHUe 711 CENbCKOT0 XO35MCTBA.

11

DNEKTPOXUMHUYECKHE CUCTEMBI. Kopposus
METaJIJIOB. AKKYMYJISITOPBL. Y CTPOMCTBO U
HOPUHIMI PaOOTBHI.

OIIK-1

12

Mertamnst [ A, ITA u IITIA rpynn. XXecTkocTb BOfbI
1 CIIOCOOBI €€ YCTpaHEHHUSI.

OIIK-1

OIIK-1

13

I'maBHbIe nepexoanbie MeTauibl. CeMeicTBO
Kelesa.

14

Xumudeckast uaeHTUUKAIUS

OIIK-1

15

Opranuyeckue BEIecTBa 1 UX OCOOCHHOCTH.
3HaveHue B ¢/X. [lonmumeps! u oauromMepsl. XuMHs
MOJIMMEPHBIX MaTEPHAJIOB.

OIIK-1

OIIK-1

Paznen 2. Anaautudeckasi xumus u ¢.x.M.a.

[Ipenmer, colepKaHue u 3aJa4u
aHaIuTHIecKor xuMmnn. Knaccudukaiys METOIOB.

MeTposiorudecKie OCHOBBI ~ aHAJTUTHYCCKOMN
xumur. OTOOp W TOATOTOBKA MPOO K aHAIHU3Y.
AHaIUTHYECKUHA CUTHAJI.

OIIK-1

Xumnueckass uaeHtudukanus. KauecTBeHHBIN
aHaJn3 KaTHOHOB. ['pyNnoBbI€ peareHThl.

OIIK-1

KauecTtBeHHblll aHanM3 aHWOHOB. [pymmoBbie
pPEarcHTBL.

OIIK-1

OIIK-1

KauecTBEHHEIN XMMUYECKHUN CHUCTEMATHUECKUU
U 1poOHbI aHanu3. M30upaTenbHble, CENEKTUBHBIC
pEarcHTHI.

KonuuectBeHHbIN XAMUYECKUAMN aHaJun3.
Mertobl KOJINYE€CTBEHHOTO aHaJuM3a.
I"'paBUMETPUYECKUN, THTPUMETPUUCCKUM aHAJINS.

OIIK-1

Mertoabl HeHTpanu3aluu KUCIOTHO-OCHOBHOI'O
TUTpOBaHusA.  AnuauMmerpus.  AJKaluMETpus.
Ob6patHoe TuTpoBaHue. KpuBble TUTPOBAHHUS.

OIIK-1

OIIK-1

MeTobl OKHUCJIUTEJIbHO-BOCCTAHOBUTEIILHOTO
tutpoBanusi. Ilepmanranaromerpusi. Momomerpus.
JunxpomaromeTpusi. KprBbie TUTpOBaHUSL.

MCTOI[LI 0CaguTCIbHOI'O u
KOMIINICKCOHOMETPHUYCCKOI'O TUTPOBAHMA.

OIIK-1

OIIK-1




10 | ®uzuko-xMMHYECKUE METO/IbI aHanmmsza. | 1 OIIK-1
Knaccupukanus wux. Meroapl MackupoBaHUS,
BBIZICJICHUSI, pa3elieHussT M KOHUEHTPUPOBAHUS
BEIIECTB. DKCTPAKIIUS.
11 Xpomarorpaduueckuii  ananu3. PasHoBuanocTth | 1 OIIK-1
METOJIOB XpoMaTorpadumu.
12 DNEKTPOXUMHUYECKHE METO/IbI aHanmmza. | 1 OIIK-1
IloTeHmomMeTpwsi.
13 | OnTrueckue MeTo bl aHamu3a. Pedpakromerpus. 1 OIIK-1
14 | Ontuueckue metoabl aHanusa. [lonspumerpusi. OIIK-1
15 doTOMETpUYECKUE METOIbI aHaian3a. 1 OIIK-1
CrekrpodoromeTpusi, HOTOIICKTPOMETPHSL.
16 | JI'oMMHUCUEHTHBIN METO]I aHAIHN3A. 1 OIIK-1
17 Ousznyeckuil aHanui3. PaaumomeTpudeckuii MeTon 1 OIIK-1
aHanu3a. TUnbl paIMoaKTUBHOTO pacnaja.
Bcero wacos | 30 6
4.3. JIabopaTopHble padoThI
O6bem B wyacax 1o | PopMupyemsbie
No HaumenoBanue 3anatust (hopmam 0OydeHUs KOMIIETEHIINHT
paszznen
a g E
C = 8 3
Pa3nea 1. Heoprannueckasi u
opraHnyeckasi XuMmsl.
DKCNEePUMEHTAIBHOE ONpeIeNICHNE 1 1 OIIK-1
1 MOJIIPHOM MacChl SKBUBAJIEHTA
HEU3BECTHOT'O METaJlIa.
2 [IpuroToBneHue pacTBOpoB 1 1 OIIK-1
3aJIaHHOW KOHIIEHTpallu1
3 DKCIepUMEHTATILHOE 2 1 OIIK-1
MOJTyYEHUE KOJUIOUTHBIX
pactBopoB. Koarymnsus
30JIEH.
4 OKCIIEpUMEHTAIIBHOE U3YUYEHHE 2 1 OIIK-1
npouecca JIEKTPOIUTHIECKON
JTUCCOLUAIUU. DKCIIEPUMEHTAIbHOE
M3YUYECHHUE THAPOIU3A COJICH.
5 OKCIIEpUMEHTAIIBHOE U3YUYEHHE 1 1 OIIK-1
BIIMSIHUSI PA3JIMYHBIX (DAKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKIIMH.
6 DKCNEPUMEHTAIBHOE U3yUCHUE 1 OIIK-1
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKIuil ¥ BIMSHUE HA UX XOJ1 Pa3TUYHb;
(hakTOpOB.
7 [TonydyeHue u sKkCIepUMEHTATBLHOE 1 1 OIIK-1

HU3YUYCHUC CBOMCTB KOMITJICKCHBIX

COEIMHEHU.




DKCHEPUMEHTAIILHOE U3yUEHUE
AIEKTPOXUMHUUYECKUX CUCTEM U UX
MIPUMEHEHUE B XUMUYECKOU
UaeHTU(DUKAIINN. DKCIEPUMEHTAITEHOE
M3y4YeHUEe Mpolecca KOppo3uu
METAJIJIOB.

OIIK-1

10

OKCIIEpUMEHTAIbHOE U3yUEHHUE
CBOMCTB COeIMHECHHUI MeTaioB | A,
IIA u IIIA rpynn, Meay U IMHKA.

11

DKCIIEPUMEHTAILHOE OTIPE/ICIICHIE
00LLEN KECTKOCTH BOJIBL.

OIIK-1

OIIK-1

11

DKclepuMeHTaIbHOE U3yUeHHe
CBOMCTB 3JIEMEHTOB CEMEICTBA XKeJe3a

12

DKCIEPUMEHTAIBHOE U3yYCHUE
CBOMCTB OpraHNYeCKUX COSINHEHUI.

OIIK-1

OIIK-1

Pa3zgen 2. AHaJuTH4YEeCKAsA XUMHA H
¢.x.m.a.

Becosoit aHaJIn3. Omnpenenenne
BJIAXHOCTH BCIICCTB BhICYIIIMBAHNCM.

OIIK-1

Onpenenenue coJlepKaHus
coemuaennit kene3a(Ill) B pactBope
I'PaBUMETPHUUECKUM METOJIOM aHAJIU3A.

OIIK-1

OO6bemHBIE (TUTpUMETPUYECKHUE)
MeTOAbl. MeToapl  HEUTpaIU3aLHHU.
TurpoBanue [IEJI0YBI0
(ayIKaTMMeTpHsl).

OIIK-1

Mertoapl HelTpanu3auu. TutpoBaHue
KHCJIOTOM (aLMAUMETPHS).

OIIK-1

Mertonast OKCJIUTEILHO -
BOCCTAaHOBUTEILHOI'O TUTPOBAHUSI.
Honpomerpus.

OIIK-1

DKcTpakuys HoJ1a U3 BOJHOTO pacTBOpa
OpPraHMYECKUMHU PACTBOPUTEIISIMHU.

OIIK-1

DOTOKOIAOPUMETPUIECKOE
onpeaenenue meau(11) B pacTBOpe

OIIK-1

Pedpakromerpudeckoe  ompezaeneHue
COJIEp’KaHUsl caxapo3bl B  BOJHOM
pacTBope.

OIIK-1

[MonspumeTpuyeckoe OIIpese/ICHUE
COJIep’KaHUsl TJIOKO3bI B BOJHOM
pacTBOpE.

OIIK-1

4.3 IlpakTnyeckue (CEeMUHAPDHI) 3AHATHUSA

He npemycmotpensl

4.5. CamocrosiTesibHasi padoTa CTyIeHTa

Pasznen nucuunjanHbI

Bua camocTosiTeJibHOM padoThI

O6mbem yacoB o hopmam
oOyueHus




oYyHas 3a04YHas
Paznen 1. Heoprannueckas u PaboTa ¢ KOHCIIEKTOM JIEKIIUH.
OpraHUYecKasi XUMHSL. OTBeTUTH Ha KOHTPOJIbHBIE 12 100
BOIPOCHI.
BrinonHenne HHAMBUAY AITbHBIX 10
3aJaHui
[ToAroToBKa K TECTHPOBAHUIO 8 -
Pazpnen 2. PaboTa ¢ KOHCIIEKTOM JIEKIIUU.
AHanuTHYeCKas XUMUs OTBeTUTH Ha KOHTPOJIbHbBIE 12 91
BOIIPOCHI.
Brinonnenne MHAMBUAYATIbHBIX 10
3aJaHui
[ToAroToBKa K TECTUPOBAHUIO 6
HUTOI'O
58 191

[lepeyeHp y4yeOHO-METOAMUYECKOTO OOECIEUeHHS Uil CaMOCTOSTENbHOM paboThl 110
JTUCITUTIINHE (MOJTYITIO):

1. Cumbupckux E.C. Meronuueckoe pyKOBOJCTBO K JIAOOPATOPHBIM 3aHATUSAM I10 XUMUHU
IV CTYJCHTOB MH)KEPHO-TEXHHYECKHX (HEXUMMUYECKUX) CIELMAIbHOCTEH BY30B. - MUYypUHCK:
Wzn-Bo Muul’AY, 2002. — 84 c.

2. Cumb6upckux E.C. MeTonuueckue yka3aHus 1O BBITTOJIHEHHIO CAMOCTOSATEILHON paboThI
[0 JMCUHUIUTMHE «XUMUS» JUIsl UHKEHEPHBIX crenuaibHocTe. — MuuypuHck: u3g-so Muul'AY:
2004, 23c.

3. Cumbupckux E.C., TapacoBa C.B. Meronudyeckue yKazaHus s BBITOJHEHUS
71a00paTOpHBIX PabOT MO AUCHUUIUIMHE «XUMHs»(pa3/len aHAIUTUYEeCKas XUMMS)IUIsl CTYICHTOB
OYHOH, 3a04HOM U JUCTaHIIMOHHON GopM o0yueHus. - Muuypunck: U3n-so Muul’AY, 2015. — 64 c.

4. MManduroB B.®. PykoBoACTBO Ui BBINOIHEHUS J1a00paTOPHBIX pabOT MO JUCHUIUIMHE
«(pU3uKO-XMMHUYECKHE CBOMCTBA U OLIEHKa KauecTBa ToBapoB» M3a-so Muul'AY, 2015. — 48 c.

4.6. BoinostHeHNe KOHTPOJILHOM padoThI 00y4al0IMMHCH 3204HOI (POPMBI
KonTponbHast pabora mo AMCHUIUIMHE «XUMHS», A1 00ydalomUXcsl 10 HampaBiIeHHUIO
27.03.01 «CrangapTu3anus U METPOJIOTUSD» 3a04HOM (POpMBbI 00YUEHHUSI POBOJUTCS 1O OJHOM U3
TEM:

l. OCHOBHbIE OHATHS U 3aKOHBI XUMHH.

2. OCHOBHBIE KJIACChI BEIIECTB.

3. KucnotrHo-ocHOBHBIE CBOMCTBA BEILIECTB.

4. XWMHYECKUE CHUCTEMBI: PacTBOPHI, TUCIEPCHBIE CHUCTEMBI, SJIECKTPOXUMHYECKUE
CHUCTEMBI.

5. Kommonnueie cucTeMel.

6. DNEKTPONUTHYECKAs! AUCCOLIMALIMSL.

7. IM'maponus.

8. XuMudeckas TepMOIMHAMUKA U KUHETHUKA.

9. OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC CBOWCTBA BEIIECTB

10.  Crpoenue aTOMOB. XMMHUS U IEPUOANYECKAST CUCTEMA IIEMEHTOB.

I11.  Xumuyeckas CBSI3b U NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.

12.  KommuiekcHble (KOOpIUHALMOHHBIE) COSAUHEHHUS.

13.  OOmas xapakTepuCTHKa METAJIIOB.

14.  Cnnassl

15. DAEKTpOXUMHUYECKHE CUCTEMBI.



16.  Koppo3us meTaiios.
17. AKKyMyJaSTOpBL. YCTPOWCTBO M MPUHIUN PAOOTHL.
18.  Meramnst IA, IIA u IIIA rpynm.

19.  XecTkocTb BOJBI U CLIOCOOBI €€ YCTPaHEHUSI.

20.  I'maBHBIE MepeXOAHBIE METAILIHI.

21.  CewmeiicTBO xene3a.

22. XuMmudeckasi HICHTU(UKAIIHS.

23. Oprannueckue BEnecTBa U UX 0COOCHHOCTH.

24.  llonmuMepsl U OJTUTOMEPBHI.

25.  XuMus NOJUMEPHBIX MAaTEPUAJIOB.

26.  AnanuTHueckas XMMHS KaK HayKa..

27.  MeTpoaoruyeckre OCHOBbI AHAIUTUYECKOU XUMUHU.
28.  KauecTBeHHbBI XUMUYECKUN aHATIU3.

29.  KonuuecTBEeHHBIN aHAIN3..

30. I'paBUMeTpUYECKHI aHATU3.

31.  TurpumeTrpuyeckuil METON.

32. MeToa KUCIOTHO-OCHOBHOTO TUTPOBAHMSI.

33.  MeToabl OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
34,  IlepmanranaroMeTtpus.

35.  Honomerpusi.

36.  OU3MKO-XUMUYECKHUE SIBJICHUS U MIPOLECCHI B aHAIIM3E.
37.  ChekTpalbHbIE METOJIbI aHAJIH3A.

38.  AtomHO — abcopOuHMOHHAs CIIEKTPO(OoTOMETPHS.

39.  MonekynsipHO- aOCOpOIMOHHAS CIEKTPOPOTOMETPHUS PACTBOPOB.
40.  DneKkTpoOXMMHYECKUE METOJIbl aHAIM3a.

41.  Xpomarorpadusi.

42.  HonooOMmeHHas xpoMarorpadus.

43.  Ta30xkuaxkocTHast Xxpomarorpadus.

44.  BpicokoddheKTUBHAS KUIKOCTHAS XpoMaTorpadus.
45.  AncopOumoHHas XxpoMarorpadusi.

46.  PacmpenenurenbHas xpoMarorpadus.

47.  DKcTpakuus.

48. PaanomeTrpuyeckue METOIbI aHAIHU3A.

4.7 Conep:kaHue pa3iejioB IUCHUILIMHBI

Pa3znea 1. Heopranuyeckasi U opranmyeckasi XuMusi.

BBenenue. OCHOBHbIE MOHSTUS M 3AKOHBI XUMHU

[Ipenmer uzyueHUs: XUMHH. ATOMHO-MOJIEKYJIsipHOE yueHue. [IOHSATHS «3JIeMEeHT, aToM,
MOJIEKYJIa, MPOCTOE U CJIOXHOE BEIIECTBA, MOJb, MOJIIPHAS Macca M MOJSPHBIA 00BeM». 3aKOH
COXPAaHEHHUS MacChl M SHEPruu. 3aKOH MOCTOSHCTBA COCTaBa: MAIbTOHUABI U O€pPTOUIUIBL. 3aKOH
ABorazpo. DKBUBAJIEHT. 3aKOH KBUBAJICHTOB. BaJIleHTHOCTB.

Poip XMMHM B TEXHHUKE U CEIBCKOM XO3SIICTBE.

OcHoBHBbIE Kj1acchl BellecTB. KncJI0THO-0CHOBHBIE CBOICTBA BelleCTB.

Oxcunpl. Haspanmsi oxcumoB. OCHOBHBIE, KHCIOTHBIE, amdoTtepHble. [lomydenne wu
XUMHYECKHE CBOMCTBA.

Kucnotel. Knmaccudukanus. [lomydenne u cBoiicTBa.

OcHoBanus. [Tomydenue u cBoiictBa. AMGOTEpHBIC THIPOKCHIBI.

Comnu. [TonydyeHue u CBOMCTBA.

XuMHu4ecKkHe CHCTEMbI: PACTBOPbI, JUCHEPCHBbIE CHCTEMBbI, 3JeKTPOXHMHUYECKHE
cuctrembl. KoslsiougHble cucremsl.



Omnpenenenue U KinaccupUKaIms pacTBOPOB. PacTBOpPBI HEANEKTPOIUTOB U AIIEKTPOJIUTOB.
[Ipupona MexMOIEKyJIIpHBIX CUI B pacTBopax. PacTBopuMocTh BeulecTB. BiusHue pasnuyHbIx
(akTOpOB Ha PacTBOPUMOCTH BellecTB. 3akoHbl Payns, Baur-I'odpda. Temnosbie 3¢ddekTsl mnpu
pacTBopeHuH. DHTanmbnus. OHTponus. CrnocoObl BBIpaKEHUS  cOCTaBa pacTBOpPOB. ['MapaThl.
Kpucrannoruapatel. ConbBathl. 3HaU€HHE PACTBOPOB B XUMHH U OMOJIOTHH. AHTU(DPHU3BL.

Konnounueie cucremsl. JlucnepcHocTh M AucnepcHble cucteMbl. Kiaccuduxarms
KOJUIOUJIHBIX CUCTEM. 30J11 U renu. Munemna u ee crpoerue. [loayueHne KOIOuIHbIX PacTBOPOB.
Y CcTOMYUBOCTh KOJUIOMIHBIX CUCTEM, ONITHYECKHUE U AJIEKTPUYECKHUE CBOMCTBA. METOIbl OTYYEHHUS
Y pa3pyLIeHUs] KOJJIOUIHBIX CUCTEM.

Komnnonnp! B npupoaHsix cucreMax. PacTBopbl moiauMepos.

ulekTpoIuTHYeCKasi aucconuanusi. [mapoam3s. MexaHusM  3I€KTPOJIUTHUYECKOU
JUCCOLMAMU. OJEKTPOJIUTHl M HedNeKTpoiauThl. CBoilctBa MOHOB. CTeneHb MW KOHCTaHTa
mucconuanuu. CunpHele U cialOble  anekTponuThl. Mouuble peakiuu. [IpousBenenue
PacTBOPUMOCTH.

Hucconmarust Boasl. MoHHOE mpousBeacHUE BoAbl. Bomopomnselii mokaszatens (pH) u
TUAPOKCHIBbHBIN TToKa3zarens pOH.

I'unponu3. O6mue mnonoxkenusa. Koncranta u cremenp ruaponusa. ['maponus couei.
CwMmelieHre paBHOBECHS THAPOIIN3A.

XuMu4yeckasi TepMOJANHAMHUKA U KMHETHKA.

['oMoreHHble U reTeporeHHble XuMuueckue nporecchl. CKOPOCTh U MEXAaHU3M pEeaKLUi.
3aKOH JIEHMCTBYIOIIMX MacC, KOHCTaHTa CKOPOCTH, KUHETHUUECKHE YPaBHEHUs, MOPAIOK PEAKIHUU.
OHeprus akTuBaluU. YpaBHEeHUE AppeHuyca.

3aBHUCUMOCTh CKOPOCTH PEAaKIUH OT pa3auyuHbIX (axTopoB. KaTanmu3 M KaTanuzaTopbl.
OOpatumble U HEOOpAaTHMbIE XMMHYECKHE peakUuu. XUMHUYECKOE PAaBHOBECHE U YCIIOBHUS €ro
cmenienus. [Tpunnun Jle-1llatenbe. TermoBoit 3phekT XUMUUIECKON PEaKIIUH.

OKuCINTEbHO-BOCCTAHOBHUTE/IbHBIE CBOICTBA BellleCTB

CyliHOCTh OKMCIIMTENbHO-BOCCTAHOBUTENBHBIX peakuuid. OKUCIUTENN U BOCCTAHOBUTEIH.
CocrapiieHHe YpaBHEHUM OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakuuit. Mx Ttunsl. BausHue
pa3nu4YHbIX (PaKTOPOB HAa XOJ OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

OnexTpoxumuueckue mpoueccel. Kopposuss wmetamioB. IlpenMer  3ieKTpoXuMmum.
DNEeKTPOXMMHUYECKass CUCTEMA. XHUMHS KOHCTPYKLIHMOHHBIX 3JIEKTPOTEXHUYECKHUX MaTepHasoB:
ANEKTPONPOBOIHUKOB, MarHUTOIPOBOASIIINX CILUIABOB, U30JIATOPOB, MOJYNPOBOJIHUKOB. BiusHue
IpuMecell Ha 3JEKTPOTEXHUUECKUE CBOMCTBA NMPOBOJAHUKOB TOKa. Kepamuueckue u nonumepHbie
n30JAUMOHHBIe  Marepuansl. [lomympoBomuuku. IlpuHIUNBI  pabOTBI  AIEKTPOXMMUYECKHX
JATYUKOB.

Pan crtaHmapTHBIX 3JIEKTPOIHBIX MOTEHLMATIOB. DJEKTpPOoJbl. ['allbBAHMYECKUN AJIEMEHT.
DNEeKTpOKUHETHUECKUE SIBIEHUsA. DU3NKO-XMMHUUYECKash MEXaHUKa TBEPIbIX TEI U AUCHEPCHBIX
CTPYKTYp. DNEKTPOJINU3 U €r0 3HaYCHUE B NMPOMBIIIIEHHOCTU. DIEKTPOXUMUYECKAs MOJSpU3aLUSL.
[lepenamnpsixenue. XUMHYECKME HMCTOYHUKH TOKA. AKKYMYJSTOpPBI. YCTPOWCTBO M MPUHLMII
pabotel. Koppo3usi MeTaliioB U criocoObl 60pbObI ¢ HEl.

CrtpoeHnue aToMOB. XUMHS U EPUOAUYECKAS CHCTEMA JIEMEHTOB.

IIpencraBnenne o crpoeHun aroma. CoctaB aromHoro sapa. Mszoromsl. CrtpoenHue
ANEeKTpOHHOU oOosouku atoma. KBantoBble uncna. [Topsaok 3anomHeHus] ypOBHEH U MOTypOBHEN
ANEKTpOoHaMHU. DIIeKTpoHHbIE Popmyibl. CeMelcTBa XUMUYECKUX dJICMEHTOB.

OTtkpbiTHE Tepuoanyeckoro 3akoHa. CoBpemeHHas (GOPMYIUPOBKA MEPUOAUYECKOTO
3akoHa. CTpyKTypa nepuoaudeckoil cucremsl. [lepuoabl, rpynmnsl, N\rpymIibl, psabl. 3aBUCUMOCTh
CBOMCTB 3JIEMEHTOB OT IOJIOKEHHUS B IEPUOANYECKOMN CUCTEME.

Xumuyeckasi CBSI3b U MPOCTPAHCTBEHHOE CTPOeHHe MoJIeKyJ. CyIIHOCTh XUMUYECKON
CBA3U. THUIBI XUMHUYECKOU CBA3U. XAPAKTEPUCTUKU KOBAJICHTHOU CBA3U: SHEPIrUsl, HAPABICHHOCTb,
HACBIIIAEMOCTb, MOJIIPHOCTh, JUIIONBHBIA MOMEHT, JJIMHA, BAJICHTHBIM yroj. BaneHTHOCTh u
CTerneHb oKuciaeHus. [ uépunnzanus aToMHbIXOpOuTane. MexxMoneKysipHble CBS3U. XUMHUECKast
CBSI3b U MEXMOJIEKYJISIPHBIE B3aUMOJIEHCTBUS B MOJIYIIPOBOJHUKAX, TUIIEKTPUKAX.



KoMmmuiekcHble (KOOPAMHAIMOHHBbIE) COCUHEHUS.

Crpoenne u xnaccudukanusa. Homenkmarypa. Koopaunanumonnass Tteopusi Bephepa.
[Ipupona XxuMHYecKOW CBSI3M B KOMIUIEKCHBIX COEAMHEHUsX. Jluccoumanuss KOMILIEKCOB B
pactBope. KoHCTaHTBI HeCTOMKOCTH KOMIUIEKCOB. KoMmiekchl ¢ OpraHm4ecKUMMINTaHIaMu.
3HaueHHE KOMIUIEKCHBIX COEIMHEHUI B MAILTMHOCTPOEHUU U B CEIBCKOM XO3SIHCTBE.

O0mas xapakrepucTuka MeTaJioB. CiiiaBbl. 3HaYeHHe /ISl CeJIbCKOIr0 X035 CcTBa.

Meramnueckue 53JI€MEHThl M BemiecTBa. [lonmokeHne B NEPUOAUYECKON CHCTEME.
DnekTpoHHOE cTpoeHHe. Metaumdeckas cBs3b.  Knaccupukanuss metamuioB. Dusmueckue
cBoiicTBa. CiocoObl MONy4YeHHS U XUMHUYECKHUE CBOICTBA.

Mertannuueckue cruiaBbl.  B3aumojneilcTBue  pa3ziauuHbIX  MeTauioB.  OcoOeHHOCTH
BHYTPEHHEHN CTPYKTYphl. UHTEpMEeTanInuecKe COeIMHEHHUS.

DiieKTpoxumMmnieckne cucrembl. Koppo3usi MeTa/lioB. AKKYMYJIATOPBI. Y CTPOCTBO U
NPUHIMI padoThI.

[IpeameT snexkTpoXuMuM. IIEKTPOXUMHUUECKass cucTeMa. Psll cTaHIapTHBIX SJEKTPOIHBIX
MOTEHIIUAJIOB. DIeKTpobl. ['anbBannueckuii anemMeHT. Kopposus mMeTanioB u cnocoObl 00pHObI C
Hel. OnexTpoxumuueckass mnoisipuszanus. [lepenanpsikenue. XUMHUYECKHE HMCTOYHHUKH TOKA.
AKKYMYJISITOPBI.

Metanasl 1A, ITA u IIIA rpynn. ZKecTkocTh BOAbI H c1IOCO0OBI €e YCTPAHEHHUS.

OO6mas xapakrepuctuka mMetauioB [A -rpynmnsl. @u3nudeckre U XMMHYECKHE CBOMCTBA.
[Tonyuenue u mpuMeHEHUE MICTIOYHBIX METAJUIOB U UX COSTUHEHUH.

Obmas xapakrepuctuka snemeHToB I[A - rpynmel u rnaBHoW mnoarpymnmbl. Kambiui,
CTpOEHHE aToMma, (HU3UYECKHe W XHMMHUYeCKHe cBoiicTBa. CoelMHEHHs KalbLUs B TPHPOJIE.
KecTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

OOmast xapakrepuctuka snemeHToB IIIA - m\rpynmel. Amomunuii. ®Pusndeckue u
XUMHYECKHE CBOMCTBA. AMPOTEpHOCTh COeOUHEHHI antoMuHus. [IpuMeHeHne anlOMUHHS U €ro
COCIMHEHUM. AJIFOMOTEPMHSI.

I'naBHble mepexoanbie MeTaLIbl. CeMeiicTBO xKeJie3a.

Oo6mas xapakrepuctuka OcoOCHHOCTH (TIepeMeHHasl CTEIEeHb OKUCIICHHS, 0Opa3oBaHUE
KOMIUIEKCHBIX COEJMHEHHUH). XpoM, MapraHel, Melb, IMHK, cepedpo, PTYTh U UX COEIUHEHUS.
XUMHUYECKUE CBOMCTBA U pUMeHeHue. Bananuii. Ero criiaBbel B MHHCTPYMEHTaJIbHOM ITPOU3BOJICTBE,
MaIlIMHOCTPOEHHUH.

KoHcTpyKkIiMOHHBIE MaTepuaisl U UX IPUMEHEHHE B CEIILCKOM X03sicTBE. B3anmoeincraue
KOHCTPYKIIMOHHBIX MaTepHalioB C.X. MallMH W OOOpYyIOBaHUS C OKpyXKawlled cpeaod u
CpeICTBAaMU MHTCHCU(DHUKAIIMH TTPOU3BOJICTRA.

CewmeiicTBo xene3a. Haxoxnenne B mnpupoae. dusmyeckne M XUMUYECKHE CBOWCTBA.
3HaueHue )KeJie3a U ero CIJIaBOB B TEXHUKE.

XHWMHUYECKUE TEXHOJOTHUHU C.X. IPOU3BOACTB. XUMUYECKASI MEIHOpALUs MOYB. XUMUUECKHE
IpoLecchl IpPH CBapKe, MalKe METaIOB, NP TEPMOXUMHYECKOM M 3JIEKTPOXMMHYECKOM
BOCCTAHOBJIEHUM U PEMOHTE AETAlIel, NPU XMMHUYECKOM YIIPOUYHEHHUU IIOBEPXHOCTEU TPYLIUXCS
JeTaJIeH: [IEeMEHTaluH, a30TUPOBAHUY, METAJIIIN3ALINH.

XuMudeckasi HaeHTU(PUKALMS.

KauecTBennsiii ananus. Llean 1 MeTo1bl. AHATUTHYECKAS KIIACCU(PUKALINS HOHOB.

KonuuectBennslii  ananus. Kraccuduxamuss MeTOJOB KOJMYECTBEHHOIO — aHAIU3a.
WucTpymeHTanpHble MeTONbI aHanmu3a (¢puszndeckuid M (U3MKO-XUMHUECKui aHanuz). OO0mue
npeacrasieHus. [ lpumenenue.

Oprannyeckue BemiecTBa W HX oco0eHHOcTH. 3HavyeHue B c/X. Ilosmmepnr u
0JIUroMepbl. XHUMHSA MOJTHMMEPHBIX MATEPHAJIOB.

Knaccudukanus 1 HazBaHus opraHuyecKux BemiecTB. OCOOEHHOCTH CTPOCHHS MOJIEKYJI.
N3omepust. Pusnueckue 1 XUMUYECKUE CBOMCTBA.

YrineBogoposl ¥ UX Mpou3BoaHbIE. ['a3000pa3Hoe, )KUIKOE U TBEPOE TOMIMBO. OCHOBHBIE
MPUHLIMIIBL TiepepaboTku HedTH, yris, ciaHiueB B TominuBa g [IBC, sHeproycraHoBok, B
CMa304HbIE MaTEpHAJIbI U JP.



XuUMHUSL CMa30uYHBIX MAaTepUAIOB. AHTHKOPPO3MOHHBIE [O0aBKM K CMAa3bIBaIOIUM
Marepuanam. @usuko-xumuyeckue Bompockl mnpumeHeHus ['CM B c.X. TpPOU3BOJCTBE.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  MPOLIECCHl NP TOPEHHMM, TMOJIMMEPU3ALUOHHBIE WU
JECTPYKTUBHBIE ITpoLiecchl pu xpanennu I'CM.

[Tonmmmepuszanus u konaeHcanusa. CTpoeHHe M CBOWCTBA MOIMMEPOB. TepMOpeakTUBHBIE U
TEpMOIUIaCTHYHbIE MaTepHuaibl. Kieun. M30i1oHHbIE TOJIMMEPHBIE MAaTEPHAIIBI.

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

AHanuTHYeckasi xumMus Kak Hayka. Crpykrypa. Mertoasl. 3HaueHue U o0yactu
WCIIOJIb30BaHUsl. METOA0OTUYECKUE ACTIEKThl AHATMTUYECKON XUMUHU.

MeTtpoJiornyecKkue OCHOBHI AHAJIUTHYECKOH XMMHUH. ENMHUIBI KOJMYECTBA BEIIECTBA U
CrocoObl  BBIpaKEHUS KOHIEHTpauuid. Brpibop wMertoga aHanm3a. AHaTUTHUYECKUN CHUTHAIL
Wzmepenue. [lorpemrHocTn xummudeckoro aHanu3a. O0paboTka pe3ynbraToB nu3aMepenuit. OToop u
MOATOTOBKA MPOO K aHAU3Y.

KavecTBennblii xumuyeckuit anaiaum3. CymHocTs. TpeOoBaHuS K aHATUTHYECKUM
peakuusM, HMX UYYyBCTBUTEIBHOCTh M CEJIEKTHBHOCTh. J[pOOHBIH M CHCTEMaTHYECKHU aHaIIU3.
Knaccudukanmm  woHoOB.  ['pymmoBble  peareHTHl. Makpo-, TOIYMHKpPO-, MHKpO- U
YJIbTPAaMUKPOAHAIIU3.

KauecTBeHHbI1 aHanmu3 woHOB.Peakuym W Xo4 aHanu3za CMecH
KaTuoOHOB. Peakumu u xoja ananusza cMecu aHMOHOB. OOHapy)keHue KaTuoHOB. KaTtuonsl 2- u 3-ii
AHAJIMTUYECKUX rpymni. ['pynmoBeie peareHTsl 2- W 3-i Tpynm, IEWCTBHE T'PYIIOBBIX PEareHTOB,
YCJIOBHSI IPOBEJICHUSI TPYNIOBBIX peakuuid. OCHOBHbBIE YaCTHBIE PEAKIIMU HATPHUs, Kalus, aMMOHMUS,
Marausi, Kajablusi, Oapus, aTFOMHHHS, jKele3a, Maprania, kooansra, uaka. OOmmid X0/1 aHamu3a
cMecu KaTHOHOB. llpenBaputenbHble HWCHBITaHUA., OOHAPYXKEHHE OTAEIBHBIX KaTHOHOB.
CucremaTH4eCKU X0/ aHAIN3A.

Obnapyxenue aHuoHoB. ['pynmoBblie peareHThl 1- u 2-i rpymm, AeHCTBHE TPYNIOBBIX
peareHTOB, YCJIOBHUSI MPOBEACHUS TPYNIMOBBIX peakiuii. OCHOBHBIE YACTHBIE PEAKIMHA AHUOHOB
cynbdarta, cuirkaTa, kapobonara, 6bopata, pocdara, XJ0puaa, HUITpaTa, HATPUTA.

CucremaTuecKuil aHaIN3 HEU3BECTHOTO CYXOTO BEIIECTBA Ha KATHOHBI U aHUOHBI.

KoaunyecTBennblii anaam3. Ero 3HadeHue. MeTolbl KOJWYECTBEHHOI'O aHAJIM3a.
OGopynoBaHre B KOJMYECTBEHHOM aHaln3e. [IpaBUIBLHOCTE W BOCIPOU3BOJMMOCTH aHAIN3A.
Knaccudpukanusa omubok. CucremaTrueckue OIIMOKM METOJOB aHanu3a (ONepaluoOHHBbIE H
MHCTpyMeHTaNIbHbIE ). Cnyuaitabie ommOku. OO6paboTka pe3yIbTaTOB MaJIOTO YKCIa MapaJlIeIbHBIX
OnpeAcIICHUMN.

I'paBumerpuyeckunii anaaum3. CymHocTh Merona. TpeOoBaHUS, MpPEIbSBIsEMBbIE K
ocakgaeMol M BecoBOM (opMaM. YCIOBHS KOJIHMUECTBEHHOTO OCAXKICHHUS TPYIHOPACTBOPUMBIX
BEIICCTB, TUITUYHAS MOCIIEOBATEIILHOCT OMEpaIiii U MPUEeMbl 00PabOTKU OCAKOB, MPOMBIBAHUE
0CaJIKOB, BBIOOp MPOMBIBHOM KUAKOCTH, IEKaHTAlUs U (GUIBTPOBAHUE, BADHAHTHI U TEXHUKA ATHX
onepauuid. BpICyllMBaHWE€ W B3BEIIMBAHHUE OCAAKOB. TOYHOCTh TI'PaBUMETPUUYECKHX METOJOB,
(hakTopBbI, BIUAIONIME HA TOYHOCTh. AHAJTUTHYECKHUE BECHl U Pa3HOBECHI. TeXHIKa B3BEIINBAHUS.

Turpumerpuuecknii meroa. CymHocts MeToaa. CrocoObl ero BbITIOJIHEHHS. MeToabl
TUTPUMETPUUECKOTrO aHanu3a. TpeOoBaHUS, MPEAbSBIAEMble K PEaKIHUSIM B TUTPUMETPUUYECKOM
ananuse. MamepurensHas nocyaa. CrnocoObl BEIPAKEHUSI KOHIIEHTPALUKA PAaCTBOPOB M BHIYMCIICHHE
SKBUBAJEHTHBIX MAacC B Pa3IM4HbIX METOAAX TUTPUMETPUYECKOTO aHainu3a. TutpoBaHue. Touka
SKBUBAJIEHTHOCTH M KOHEUHAsI TOYKA TUTPOBAHUSI.

CrangapTHele W CTaHJApTH30BaHHbIE PacTBOpHI. [lepBUuHBIE CTaHAApPTHl U TPeOOBAHUA,
npeabsBiasieMple K HUM. DukcaHanbl. TOYHOCTH TUTPUMETPUUYECKOro aHaiuza. VMcTouHukn
MOrPEITHOCTEH.

MeToa KHCJIOTHO-OCHOBHOrO TuUTpoBanusi. CymHocTh MeToja. [lepBuuHbie cTaHaapThl
JUISL pacTBOPOB KHUCJIOT M Iiesnoyed. CraHgapTu3aius pacTBOPOB KHUCIOT M Iienoyend. Touka
HEUTPAIbHOCTH, TOYKA SKBUBAJECHTHOCTH W KOHEYHAs TOYKa TUTpoBaHusd. Brrumcienne pH B



pa3IMYHbIe MOMEHTBI TUTPOBAHUS U TIOCTPOSHUE KPUBBIX TUTPOBAHUS CUIBHBIX M CA0OBIX KUCIIOT U
OCHOBaHMIA.

Ponp MHAMKATOPOB B METOJIE€ KUCIOTHO-OCHOBHOT'O THUTPOBaHMs. Teopuss MHIAUKAUTOPOB.
WNutepBan  mepexoma  okpacku — uHAuWKatopa. [lokazarens  THUTpOBaHUS ~ WHIUKATOpA.
PacripocTtpanenHble WHAMKATOpPBHL. BpIOOp MHAUKaTOpa [UIsl yCTAHOBJIEHHS KOHEYHOH TOUYKH
TUTpoBaHus. OMNOKN TUTPOBAHUS.

MeTtoabl OKHCJIHMTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHMA. MeTtoasl
TUTPUMETPUYECKOTO  aHajgu3a:  IMEPMAHTaHATOMETPHUS,  HOJOMETPHsS,  JTUXPOMATOMETPHS.
WNuaukaTopel, mpUMeHsieMble B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX METOJAAX: clienuduyeckue u
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHEIC.

Ilepmanranaromerpusi. OOmias XapakTepucTuka wmeroaa. [IpuroroBrneHue pacTBopa
nepmanranata kanus. [lepsuunsie crangapTsl. CTaHmapTU3alys pacTBOpa EpMaHTraHaTa Kajusl.

Hopomerpus. Ilepuunsie crannaptel. CTanmapTusaius pactBopa Tuocyibdara. Kpaxman
KaK WHIUKATOP.

DU3NKO-XUMHYECKHE MEeTOAbl AaHAIN3A.

Ou3NKO-XUMUYECKUEe SIBJIEHHS W TMpPoIecchl B aHadu3e. 3a7aud W KIacCHUpUKAIUs
(UBUKO-XMMHYECKUX MeToM0B aHanm3a.lloHsTne 00 aHAIMTHYECKOM CHUTHale B  (U3HKO-
XUMUYeCKOM  aHanmu3ze. (OCOOCHHOCTH  aHAIUTUYECKHX  CUTHAJIOB B CHEKTPAIbHBIX,
IJICKTPOXUMHUUYECKMX W XpomaTrorpaduueckux Meronax. CrocoObl perucTpanuyd aHaTUTHYCCKUX
curHayioB (peructporpammsl). JIMHEHHBIE U AYKCIIOHEHIIUAIBHBIE CBSI3M MEXy KOHIICHTpAIMEeH U
AHAJTMTUYECKUM curHajioM. OnTumanbHble 00JIaCTH H3MEpeHUs. BO3MOXHOCTH W OCHOBHBIC
XapaKTePUCTUKU (PUZNKO-XUMHUYECKUX METOIOB U TIPUOOPOB.

Cragun PpU3NKO-XHMHYECKOI0 aHAJIH3a. Y CTAHOBOYHbBIE 1eJIM aHaIu3a. Beibop meTona,
aHaJIM3aTopa, CXEMbl M METOAMKHA NPUMEHHUTEIBHO K O00BEeKTy aHanu3a. Kpurepuu BbwiOOpa:
YyBCTBUTEIBHOCTh, TMPEIACT OOHAPYXEHHUS, CEICKTUBHOCTh, TNPABHWIBHOCTh, OKCIPECCHOCTD,
cTouMOCTh. OTpaHUYCHHUS TIPU BBIOOpE: arperaTHoe COCTOSTHUE U Macca o0pasiia, CoJIepKaHue B HEM
IIEJICBOTO KOMITOHEHTA U TpeOyemasi TOUHOCTh aHaAJIH3a.

IIpo6ooTbop. IlpaBuia otdbopa HeogHOpOoIHBIX MpoO. IlpencraBuTenbHOCTH MPOOHI, €€
obecrieueHne B CIydae TeTepOreHHBIX 00BEKTOB, YCPEIHEHNE, COKPAIIICHHE U TOMOTECHU3AIIHS TTPO0.
HeobOxomumast 1 MUHUMAabHAsE Macca mpoObl. CTaTUCTHYECKHE KPUTEPUU YIOBIETBOPUTEIHHOTO
otbopa npooOsl. [TorpenHocTH aHamM3a, CBsI3aHHBIE C OTOOPOM.

IMoaroroBka nmpoodsl kK aHaau3y. TpeboBaHUs pa3TUIHBIX GUZUKO-XUMHUYECKAX METOJIOB K
poOOMOATOTOBKE, XUMUYeCKUM (GopMaMm B maTpuie. CrocoObl pa3ioKeHus oOpaslia : METObI
pacTBOpEHUS, CIUIABIICHUS U T.II. XUMHUYECKHE, XpoMaTorpaduueckre U SKCTPAKIIMOHHBIE TPOIIECCHI
KOHIICHTPUPOBAHUS U PA3CIICHHUS KOMIIOHEHTOB MPOOBHI.

Oo0padoTka pe3yabTaToB aHaau3a. OIleHKAa NPaBWIBHOCTU pe3yiabTaToB. Kpurepuit
BOCITPOM3BOAMMOCTH Pe3yJIbTaTOB. Buael morpemHocTeii(ommook) aHammza. CHUCTeMaTHYeCKHe
MOTPEIIHOCTH M CIOCOOBI X ydera. CTaTHCTUYECKasi MOTPEIIHOCTh M JOBEPUTEILHBIN HHTEPBAI.
3aBUCUMOCTh CTaTHCTHYECKOW TIOTPEIIHOCTH OT 4YHCIa H3MEPeHWH. 3aKOH HOPMaIbHOTO
pacnpeneNneHus ommooK, IPyrue 3aKoHbI pacnpeaencHus. O0padoTka aHATUTHIECKUX PEe3yIbTATOB
Ha DOBM. CrniocoObl BbIpaXeHHUsI OMIMOOK - aOCOJIOTHBIX U OTHOCHUTENbHBIX. COmOCTaBIICHHE
pPe3yIbTaTOB, MOJYUYEHHBIX C IOMOIIBIO PA3TUYHBIX METO/IOB aHAIU3A.

CnekTpajnbHble MeTOAbl aHajau3a. Kiaccudukamus CHeKTpalbHBIX MeETOJ0B. MXx
O0COOCHHOCTH: HU3KUE TIPUJIEITBI OOHAPYKCHHSI, IKCIIPECCHOCTh, CETICKTUBHOCTD.

Teopernueckue OCHOBEI CIIEKTPATIbHBIX METOIOB aHanuza.B3aumoercTeue
JNIEKTPOMArHUTHOTO H3YYCHHsI C BEIIECTBOM. AOCOpOIWSI M IMHCCHS KBAHTOB HM3yUCHHUS Kak
CPEICTBO TMOJYYEHHUS AaHAIUTHYECKOro curHajga. OCOOCHHOCTH CIIEKTPOB CBOOOJHBIX aTOMOB,
MOJIEKYJI, KOMIUIEKCHBIX COEIMHEHUI B pacTBOpax.

ATOMHO — 3MHCCHOHHAs (oTomeTpus miaMeHu.OO0IMe aHATMTUYECKUE XapaKTEPUCTHKH
METOJIa: TPUJCIBI OOHAPYKEHHUS, YYBCTBUTEIBHOCTh U TOYHOCTh. CymHocTh Merona. Obnactu
npuMeHeHus. Pe30HaHCHBIC TMHUU B CIIEKTPE CBOOOJHOTO aTOMa, UX HHTCHCUBHOCTh. 3aBHCUMOCTh
WHTEHCUBHOCTH PE30HAHCHOTO H3JIy4YeHUsI OT Temmeparypbl. CBsi3b MOIIHOCTH H3JIYYEHUSI C



KOHIIEHTpaluel omnpeaensieMoro siaeMenTta. [lnaMsa — uctounuk Bo30OyxaeHust atoMoB. CTpyKTypa
iamern. OCHOBHBIC BHIBI TUTAMEH, TIPUMEHSEMbIC B TUTAMEHHOU (DOTOMETPHH, UX XapaKTEPUCTHUKH.
JucneprupoBaHue aHaIW3UpPyeMOW MpoObl B IUIaMeHU. BnusHue pa3nuyHbix (aKTOpOB Ha
ATOMHU3AIMIO OTPEIeIIIeMbIX 2JIeMEeHTOB. OCHOBHBIE IOMEXH B IUIAMEHO - (DOTOMETPHYCCKOM
anHanuze. [IpuHIMNManbHAs cXeMa YMUCCHUOHHBIX TIaMeHHbIX (poTtomerpos. [loaroroBka mpoObI K
aHaymsy. [locTpoeHue KaJMOpPOBOYHOTO Trpaduka M ONpEISIICHHE aHAIM3HPYEMOTO BEIIEeCTBA.
[IpumeneHue mIaMeHHON GOTOMETPUH IS Pa3A€TLHOTO U COBMECTHOTO aHANIM3a Ha HATPUH, KaIHid
n kameiui. KocBeHHBIE MeTOnbI ompejaeneHUs aHUOHOB ( ¢docdaros, cyib}aroB, TaJoreHOB),
TOKCUYHBIX METAJIOB (KaJMUs, PTYTH, BUCMYTa).

ATOMHO — aOcopOuUHOHHAs cnekTpodoromerpusi. CymrHocth Metoga. OOmue
AQHAIUTUYECKUE  XapaKTepUCTHKH Mertona. Ilpenmensl  oOHapyKeHHs, YYBCTBHUTEIBHOCTb,
CCJICKTHBHOCTh M TOYHOCTH ONPEICIICHUNA. DJIEMEHTBI, OMNpeAeisieMble METOJIOM AaTOMHOMN
abcopOuuu.

3aKoHBI TMOTJIONICHUSI CBETa CBOOOJHBIMH aTOMaMU B Iula3Me. Pe30oHaHCHOE MOTJIoIIeHuE.
VHTEeHCUBHOCTD MOTJIONIEHUS U €€ 3aBUCUMOCTh OT KOHIICHTPAIMU OINpPEAENseMOro 3JIeMEHTA.
CriocoObl  aTOMHU3AIMKA HCCIEAYEeMOTo BemecTBa. (DakTOphbl, BIHMSIONIMEC HA ATOMU3ANHMIO U
WHTEHCUBHOCTD MOTJIONIEeHUs. ICTOUHHUKH PE30HAHCHOTO U3TYUYEHUS — JaMIIbl C TIOJHBIM KaTOJOM,
CHOCOOBI TUCTIEPTUPOBAHUS TPOOBI, TPEOOBAHUS K aHATU3UPYEeMOl npobe. BimsHue maTpuilel u
(u3nuecKkux CBOMCTB pacTBopa ( BSI3KOCTh, MOBEPXHOCTHOE HATSDKEHHWE M Jp.) Ha Pe3yJbTaThl.
[MpuHIHMIIHATEHAS CXeMa aTOMHO-a0COpPOIMOHHBIX criekTpodoTomMeTpoB TpeboBaHHS K STATOHHBIM
pacTBOpaM M MOCTPOEHUE KATUOPOBOUHBIX IpadukoB. ONTUMHU3ALMS PEKUMOB aHATIN3A.

[IpumeHeHHe aTOMHO-aOCOPIIMOHHONW  (POTOMETPUU I ONPEACICHUS MHKPO- H
MaKpOd3JIEMEHTOB, BXOSIINX B COCTAB PACTEHUN U MOYB, KOPMOB, CTOUYHBIX BOJ.

MoJiekyJasipHO- a0copOuHOHHAsI clieKTPodoToMeTpHUsi pacTBOpPoB. CyIIHOCTh METOJa.
OO0mue aHaMUTUYECKUE XapaKTepUCTHKH MeTona. [lpenen oOHapyskeHUs, 4yBCTBUTEIBHOCTh WU
TOYHOCTh METOJa. B3amMojeicTBHEe CBeTa C BEIIECTBOM, JJICKTPOHHBIC CIEKTPHI MOTJIOIICHHMS.
3akoHbI ToronieHus ceeta ( 3akoH byrepa- JlamGepra- bapa). OnTudeckast INIOTHOCTh, MOJISIPHBIN
kod¢dunmenT nornomenus. OTKIOHEHUS OT 3akoHa byrepa- JlambGepra- bapa.

CrnektpodoromMeTpusi W KOJOPUMETpHUsl, UX ocoOeHHOCcTU. [IpuHIMMUATBHBIE CXEMBI
yCTPOUMCTBA CHEKTPOGOTOMETPOB H (PoToKoIOpuMeTpoB. CrocoObl MOHOXPOMATH3AllMK CBETa
(mpusmsbl, cBeTOGUIBTPHI). OCHOBBI CLIEKTPOHOTOMETPUUECKOTO aHAIIN3a PACTBOPOB.

Tunst peakuuii u OpraHHYECKUE peareHTsl, UCTIONTb3YEMBIC B
abcopOuunonnoicnexkrpoporomerpun.  CrocoObl  yCTpaHEHHUS  BIUSHHUS  COMYTCTBYIOIIMX
KOMITOHEHTOB. CrocoObl  00pabOTKM  pe3yNbTaTOB  aHalu3a: rpaduuecKue, pacueTHEHIC.
Judbdepennmanbaas cieKTpoPpoToMeTpHsI.

OO6nacTi MpUMEHEHHS CIIEKTPO(YOTOMETPHH U KOJOPUMETPUU. DIIEMEHTHI, OIpeIesieMbIe
MeTOoJIaMH CHEeKTpohoTOMETpHH U KonopuMmeTpun. [IpenmyiiecTBa METOA0B: SKCIIPECHOCTh, HU3Kas
CTOMMOCTH aHATN3a.

JlromunecienTHoii MeToA. Ero teopusa. Buapl, CieKTpsl 1 MHTEHCUBHOCTh CBeUeHMs. Mx
3HAUEHUE I KOJMYCCTBCHHBIX M KAa4eCTBEHHBIX ompeaesieHuil. O0IacTh MPUMEHEHHUS METOa.
®ayopomeTphl. IX yCTpOUCTBO.

DJIeKTpOXUMHUYecKHe MeToAbl aHaau3a. Kiaccudukamnus 3IeKTPOXUMUIECKIX METOIOB.
Nx 0coOEHHOCTH JIErKOCTh: aBTOMAaTH3alluU, HU3KUE TMpeieibl 0OHApYKEHHS, IUPOKUI UHTEpBal
ONpEeIEIAEMbIX KOHIICHTPALIUMN.

[Torenunometpus. CymHocts MeToja. OOIIMEe aHATUTUYECKUE XapaKTEPUCTUKU METOa.
CBsi3b MEXKAY SJCKTPOIABMKYIICH CHIION U aKTHBHOCTBIO MOTCHIIMAJIOMPEACISIONINX BEIIECTB B
pactBope. YpaBHenue Hepucra. MHaukaTtopHble 3JIEKTPOJBI M SJCKTPOABl CpaBHEHMS. THIIBI
JMEKTPOJOB U MX XapPAaKTEPUCTHKH: 3JIEKTPOIBI C BOJOPOAHON (HYHKIMEH, MOHOCEICKTHUBHBIC
ANEKTPOAbI, O0JacTH HX YCTOWYMBBIX Noka3zaHui. [IpuHnMNuanbHas cxema MOTEHIOMEpa-
HOHOMEDA.



[Ipsmas norennuomerpus. Hasnauenue, obnacte npumeHeHus. IloTeHipomerpuueckue
n3Mepenusi pH, KOHILeHTpauuii KaTHOHOB M aHHOHOB B pacTBopax. [IpumeHsiemble 31€KTPOJBI,
yCIIOBUS IIPOBEACHUS U3MEPEHH, Tpeiesbl OOHAPYKEHHsI, TOUHOCTh U3MEPEHUH.

[Torenunomerpuyeckoe TUTpoBaHUue. (OCOOEHHOCTH MeETOJa U €ro IpeuMyLIecTBa.
TpeboBaHMs K peakusaM, UCHOIb3yEMbIM B MOTEHIIMOMETPUYECKOM THUTPOBaHUH. Pa3sHOBUAHOCTH
Metona. Ammaparypa W OOOpyJIOBaHWE I BBIIOJHEHHS MeToia. HasHaueHwe W ycCIOBHs
npoBeAeHus. KpuBble NOTEHIIMOMETPUYECKOTO TUTPOBAHUSI.

Kongykromerpus.  CymHocTb  MeToJa.  3aBUCUMOCTb ~ MEXIY  AJIEKTPUYECKOU
MPOBOAMMOCTBIO PAaCTBOPOB M CYMMAapHOW KOHIIEHTpauueld HOHOB. [IpuHIMNHANBHBIE CXEMBI
NEKTPOIUTUYECKUX  SIU€EK U KOHIYKTOMETpHUecKoro Mocta. KoHTakTHble, WHIYKIIMOHHBIE U
€MKOCTHBIE STYECHKH.

[Mpsmass xoHmykToMeTpus. OTCyTCTBHE M30HMPATEIHHOCTH AHATUTHYECKOTO CHUTHAJIA.
[MorpemHocts Meroaa. IlpuMeHeHue MpSAMON KOHIYKTOMETPUH ISl OLEHKU OOIIeH COJIEHOCTH
ITOYBEHHBIX BOJ.

Kongykromerpuueckoe tutpoBanue. M3mepeHue 3IEKTPHUUECKON MPOBOAUMOCTH B XOJE
XUMHUYECKHUX PEeaKLMi HeHTpaau3aluu, OCaXICHN KOMIUIEKCOOOpa30BaHusl.

Pedpakromerpus. Teopus merona. KoadduiueHT npenomieHus MCCIeTyeMOoro BellecTBa.
VYT0II OJTHOTO BHYTPEHHETO OTPaXKeHUs. 3aBUCUMOCTh K03 duimenTa (mokaszaressi mpesoMIICHHs )
OT JUIMHBI BOJIHBI M3Iy4deHHs (nucrepcuu) u Apyrux ¢akropoB. OOnacTu MPUMEHEHHS METOJa.
Pedpaxromerpsl. VX ycTpoiicTBO.

[Tonspumerpus. Teopus Meroma. IlonsgpusoBanHbld Jyd. IlnockocTs  mosspusanuu.
OnTuyeckas aKTUBHOCTh BEIIECTB (QHU30TPOMHUS). YTOJI BpAIEHUS IJIOCKOCTH TOJSPU3ALINH.
@DaxTophl, BIMSIONIME HAa yAETbHOE BpalllEeHUE IJIOCKOCTH MOJSIpU3alnuu (Mpupoia BellecTBa U
pacTBOpuUTEN, JUIMHA BOJHBI IOJSPU3YEMOr0 CBETa, TemIepaTypa, KoHueHTpauus). OOnacTb
npumenenus. [lonspumerpsl. Ux ycTpoicTBo.

Onekrponn3, kak meroag O.X.M.A. Teopernueckue ocHOBBI, 3akoH Dapanes. JBoriHOU
ANEKTPUYECKUH CIIOM U MOTEHIIMAN 3JIEKTPoa B pacTBOpe. BenuunHa 3JIeKTPOIHBIX TOTEHIIUATIOB.
[lepenanpsixenue. [lonsipuzaniioHHBIE KpUBBIE M BBIJIEICHHE OCAJAKOB MeTauloB. IlpumeHneHue
MeTojia. AnmapaTtypa U 000py10BaHKe, HE0OOXOIUMOE IS BHITIOTHEHUS METOA.

Xpomarorpagpus. Xpomatorpadusi Kak METOJI pa3ielieHus M aHanu3a BemiecTB. OOmas
TEOpHUsi XpoMaTorpapuuecKkoro pasfefeHus. DNIOTUBHBIA U (PPOHTAIBHBIN BapuaHTHI MpoIEcca.
Knaccudukanus xpomartorpadpuueckux MeTofoB. [IpenmyiiecTBa XxpoMaTorpaguuecKux METOI0B:
MPUIOKUMOCTh K IHIMPOKOMY KPYTYy aHAJIMTUYECKHX 3a7ad, SKCIPECCHOCTh, BOBMOHOCTH PaOOTHI
C MaJIBIMHU KOJIMUYECTBAMHU BEIIECTB, pa3HOOOpa3ue JeTEeKTOPOB, BOZMOKHOCTh aBTOMATH3ALINH.

Honoodmennas xpomarorpadusi. Ee cymuocts. Knaccudukanus HOHUTOB U MTPOIIECCH HA
Hux. Koncranra nonHoro oomena. Ee pons. Buner xpomatorpaduu Ha OCHOBE peakIuid OCaXICHHS,
0.B.p., M KOMIUIEKCOOOpazoBaHusi. (OCHOBHBIE aHATUTUYECKHE MPUMEHEHUS HOHOOOMEHHOMN
Xpomarorpaduu: orpenerIeHnue coaepKannsi HOHOB C TIOMOIIbIO BRITECHUTEIBHON XpoMaTorpagum,
OTJIeJICHHEe KAaTHOHOB OT AaHHUOHOB. OIIOCHTO-XpoMaTorpaduueckoe pasleieHue ONM3KUX I10
cBolicTBaM MOHOB. MloHOOOMEHHBIE KOJIOHKH, X YCTPOHCTBO, pa3Mephl, CIIOCOOBI HCIIOIB30BaHUS U
perenepanuu. KonnuecTBeHHOE ompeiesieHle HOHOB MOCIe HOHHOOOMEHHO-XpOMAaTorpadhuyeckoro
pasaeneHus.

I'azoxxuakocTHas xpomarorpadgus. CynHOCTh DIIIOTUBHOM — XpoMatorpaguu  Kak
OCHOBHOTO BHJa aHAJMTHYECKOW Ta30’KUAKOCTHOM Xpomarorpaduu. AnmaparypHoe odopmieHue
ra30’KUIKOCTHOM Xpomartorpaduu. Bumasl konoHOK u nerekTopoB. OO6paboTka XpomMaTorpaMm:
UACHTU(UKAIMS BEIIECTB 110 BPEMEHH YAEP)KUBAaHUS, KOJMUYECTBEHHOE ONPEAEICHUE BEIIECTB MO
BBICOTE U IJIOLIAAM MUKOB. BbIOOp ONTUMAaNbHBIX YCIOBHI pasneneHus. YpaBHenue Ban [lemrepa.
B03MOXHOCTH Ta305KUAKOCTHON XpoMaTorpadum.

BbicokodpdexTnBHA  KuAKOCTHass xpomartorpagusi. CylmHOCTh METOJa W €ro
anmapatypHoe opopMieHHE. BUIbI KOJTOHOK C HOpMalbHOU U oOpamieHHoi (ha3amu. PacTBopuTenu,
MPUMEHSEMbIC B JKHJIKOCTHOW Xpomartorpaduu, ¥ ux BbeIOOp. Tumbl gerekropoB B BOXKX st
aHaJ3a CeJIbCKOXO03SICTBEHHBIX OOBEKTOB.



AncopOounonHasi xpomartorpagusi. 3akoH aJaCOpPOLMOHHOrO 3ameuieHus. M3oTepmbl
aacopOLuu U UX POJIb JUIsl BEIOOpA YCIOBUN XpOMaTOrpauuecKoro pa3eieHns CI0KHBIX CMECEH.
PaznoBunHOCTH ajcopOIMOHHON Xxpomartorpaduu. XKuakocTHass U rasosas xpomatorpadus. Mx
0COOEHHOCTH U 00JIaCTH IPUMEHEHUSI.

Pacnpenennrensnas xpomarorpapus. ToHkocnoliHas U OymaxkHas xpomarorpadus kax
Pa3HOBHIHOCTH pachpenenuTenpbHo xpomarorpaduu . Crenuduueckue OCOOEHHOCTH 3THUX
MeTo10B. AnmapatypHoe odopmienue. [loamkHas u HenoaBwkHas ¢aspl. x moxbop. [onstue
00 Rf(korpdummenT pacmnpeneneHns) Kak KpPUTEPUW HMHIUKAIMA BPEMEHH BBIXOAAa. BbIOOp
pacTBopuTeNel U crnocoOsl MposiBieHus. KomniuecTBeHHbIN TOHKOCIOWHBIN aHaTN3 B TOHKOCIOWHOM
u OymaxxHoi xpomarorpaduu. ['enp — xpomarorpadusi, €€ 0COOCHHOCTH M 00JIACTH TPUMEHEHUS.

JKcTpakuusa.  TeopeTnyeckne  OCHOBBI  AKCTpakuuu.  OCHOBHBIE  HapaMmeTpbl
sKcTpakTUpoBaHus. DakTopbl, BIHAOIIME HAa OHKCTpakuuioo. Ee BO3MOXXHOCTM U o01acThb
MIPUMEHEHUS.

Pagnomerpuyeckue MeToAbl aHaJM3a.TeopeTHUecKue OCHOBBI. BuIbpl paguoakTUBHOIO
pacnaga. CkopocTh pacnajia. ICTOUHUKY pai0aKTUBHOTO U31yueHus. B3aumonencTBue nu3nydeHus
C BEIIECTBOM M METOJbl PETHCTpPAllMM U W3MEPEHUs PAJUOAKTUBHOCTU. ENMHUIBI M3MEpEHUS.
Pa3HOBUIHOCTH pPaIUOMETPUYECKUX METOJOB U OCOOCHHOCTH HX MpuMeHeHus. OcoOeHHOCTH
paboThI ¢ paIUOAKTUBHBIMU BELIECTBAMM.

Komo0ununpoBanubie Metoasbl. [Ipunnune komOuHupoBanus. [IpumMeps.

5. OOpa3oBaTeyibHbIE TEXHOJIOTHH

Buja yueOHoM padoThl Oo0pa3oBaTe/ibHbI€ TEXHOJOTHH
ONEKTPOHHBIE  MaTepuaibl,  HUCIOJIb30BaHUE
Jlexuun MYJIBTUMEIUNHBIX  CPEACTB,  pa3laTOYHbIN
MaTepua
JlenoBble U POJIEBBIX UIPbI, pa300p KOHKPETHBIX
JIaGopatopHble pabOThI YIOPAaBIEHYECKUX  CUTyallUd, TECTUPOBAHHUE,

KEWCBI, BBIMOJIHEHUE TPYNIOBBIX ayIUTOPHBIX
3aJJaHUH, MHAMBU1YaJIbHbIE JIOKJIA/IbI
CamocTosiTenbHble pabOThI 3amura u Mpe3eHTalHs pe3ynbTaToB
CaMOCTOSITEJIbHOT'O MCCJICAOBAHMSI HA 3aHATHUIX

6. OueHouYHbIE CPpeACTBA AUMCHHUILIMHBI (MOTYJIs1)
6.1 IlacnopT ¢oHIA O1LIEHOYHBIX CPEJCTB MO AMCIUNJINHE «XUMHA»

No KonTponupyemblie pazneinbl Kon N OueHOuHOE CPENCTBO
/1 (TemMbl) AUCIUIUIMHBI KOHTPOIHPYCMOH | HAMMCHOBAH KOJI-BO
KOMIICTEHITUHN ne
Pa3nea 1. Heoprannyeckasi 1 opranu4eckasi XuMust
Baenenne. OcHOBHBIE TOHATHS U OIIK-1 TecToBbIE
3aKOHbI XUMHUU. 3aJaHUsg 24
1 Pedepar 10
Bonpocsr pis 3
JK3aMeHa
OIIK-1 TecToBbIC
OCHOBHBIE KITACCHI  BEIISCTB. 3aJaHuA 14
2 KucnoTHo-0cHOBHBIE  CBOICTBA Pedepar 5
BCLIECTB. Bomnpocs! nis 2
9K3aMeHa
3 XUMUYECKHE CUCTEMBI: OI1K-1 TecToBbIe 12




PacTBOPBI, TUCTIEPCHBIC 3aJaHus 5
CHCTEMBHI, Pedepar 2
DIIEKTPOXUMHUUYECKHE Bonpocs! uist
cucteMmsbl. Komtonausie SK3aMeHa
CHCTEMEI.
OIIK-1 TecToBEIC
DNEeKTPONUTHYECKAST UCCOITHAIINS SAAATHIA 10
4 I'uoponwus. Pegepar 3
Bomnpocs! nms 4
9K3aMEHa
OIIK-1 TecToBEIC
3aJIaHus 11
5 Xumuueckast TepMOJMHAMHKA U Pedepar 5
KHMHETHKA.
Bonpocsr st 3
9K3aMEHa
OIIK-1 TecToBbIC
3aJaHusg 4
6 OKI{CJII/ITCJII)HO-BOCCTaHOBI/ITeHLHHe Pedyepar 4
CBOICTBA BEIIECTB.
Bomnpocsr mis 5
9K3aMEHa
OIIK-1 TecToBbIE
CtpoeHue aroMoB. XuMus U 3a/1aHuA 15
7 HEepUOIMIECKasi CHUCTeMa Pegepar 10
3JIEMEHTOB. Bompocsr st 3
JK3aMEHa
OIIK-1 TecToBEIC 10
XuUMHUUecKas CBA3b U 3aJaHuA 8
8 MPOCTPAHCTBEHHOE CTPOCHHE Pedepar
MOJIEKYIL Bomnpocs mis 5
9K3aMEHa
Kommuiekcubie (koopaunaiuonnsie) | OITK-1 TecToBrIe
COCOUHECHMUS. 3aJaHusa 10
9 Pedepar 5
Bomnpocsr s 5
JK3aMeHa
OO6mras XapaKTepUCTHKA METAJUIOB. OIIK-1 TecToBrIE
CnnaBel. 3HaUeHHE 1)1 CEJIBCKOIO 3a1aHusd 10
10 XO3sICTBA. Pedepar 5
Bomnpocsr s 4
9K3aMEHa
ONEeKTPOXUMUYECKHE cucrembl. | OIIK-1 TecToBhIC 10
Koppo3us METAJLIOB. 3a1aHus
11 AKKyMYJISATOpBL. Y CTPOHCTBO U Pedepar i
MIPUHLIMI PabOTHI. Bompocs! st
9K3aMEHa
OIIK-1 TecToBEIC
Mertamnst [ A, IIA u IIIA rpymm. 3a1aHus 10
12 JKecTkoCTb BOJIBI M CTIOCOOKI €€ Pedepar 6
yCTpaHEHHS.
Bonpocer st 8
9K3aMEHa
13 I'maBHBIE TTEPEXOIHBIE METAIIIEI. OIIK-1 TecToBBIC 20
3aJaHUsg 4




CemeiicTBO Kene3a. Pegepar 4
Bomnpocsr s
JK3aMeHa
Xumudeckas naeHTHQUKAIIS OIIK-1 TecToBrIe
3aJaHusg 20
14 Pedepar 5
Bomnpocsr s 5
JK3aMeHa
Oprannueckye BeImecTBa U UX OIIK-1 TecToBbIe
0COOEHHOCTH. 3HaUYEHHE B C/X. 3a1aHus 20
15 [Tonumeps! u onuromepsl. XUMHS Pedepar 5
MMOJIMMECPHBIX MaTCpUaIOB. BOHpOCBI TS 5
JK3aMeHa
Pa3zjnen 2. Ananuruyeckasi XumMud 1 ¢.x.m.a.
IIpenmer, conepxkanue wu | OIIK-1 TecroBbie
3aJa4d  AQHAJIUTUYECKOH XUMHUHU. 3aJaHusg 10
1 Knaccudukanus MeTo10B. Pedepar 5
Bonpocsr miis 3
JK3aMeHa
Mertponoruueckue  ocHOBbI | OITK-1 TectoBbie 10
aHanmtudecko xumun. Ot6op u 3a/1aHust
2 MOATOTOBKAa TMpoO K aHaau3y. Pedepar 5
AHAIUTUYECKHUIN CUTHAIL. Bonpocsr s 2
JK3aMeHa
Xumuyeckas OIIK-1 TecroBbie
uneHtudukanus. KadecTBeHHBIN 3aJaHUsg 10
3 aHanu3 KaTUOHOB. ['pymnmoBbie Pegepar 5
peareHTBhl. Bomnpocs! s 3
JK3aMeHa
KauectBeHHBII anamu3 | OIIK-1 TecroBbie
aHUOHOB. ['pymIIOBBIE peareHTHI. 3a/1aHUs 10
4 Pedepar 6
Bomnpocsr piis 4
9K3aMeHa
KauectBennswiii  xumuueckuit | OIIK-1 TecroBbie
CUCTEeMAaTUYECKUH ©  JIPOOHBIN 3a/1aHust 10
5 aHaJIH3. N3buparenvHele, Pedepar 8
CEJICKTUBHBIE PEarcHTHI. Bomnpocsr s 4
JK3aMeHa
KonunuecTBeHHbIi OIIK-1 TecroBbie
XUMHAYECKHH aHann3. MeToanl 3aJaHusa 30
6 KOJIMYECTBEHHOTO aHanu3a. Pedepar 8
I'paBumeTpHuueckui, Bomnpocsr aiis 4
TUTPUMETPUUECKUIN aHAIU3. JK3aMeHa
Meronsl HenTpammszanuu | OIIK-1 TecroBbie 30
KHUCIOTHO-OCHOBHOTO 3a/1aHust 9
7 TUTPOBAHUA. Auuaumerpusi. Pedepar 3
Ankanumerpus. OO6patHoe Bomnpocsr s
tuTtpoBanue. KpuBbie TUTPOBAHUSI. JK3aMeHa
MeTtonasl okucaurensHo- | OINK-1 TecToBBIC 56
8 BOCCTaHOBUTEJIBHOTO TUTPOBAHUS. 3aJaHusa 10
[TepMaHraHATOMETPHSI. Pedepar 5




fIOﬂOMeTpHﬂ. JuxpomaromeTpus. Bomnpocsr s
KpuBbie TUTpOBaHMUSL. JK3aMeHa
Metoasl  ocagutensHoro u | OIIK-1 TecToBEIC
KOMIUIEKCOHOMETPHYECKOTO 3aJaHusg 15
9 TUTPOBAHUS. Pedepar 10
Bonpocsr miis 5
DK3aMeHa
dusuko-xumuueckue Metoan! | OIIK-1
TecToBhIC
aHanmu3a. Kiaccuduxamus —ux.
MeTtonabl MAaCKHpPOBaHUS alaHud 10
10 ’ Pedepar 8
BBIJICJICHHUS, pasneneHus u
KOHIIEHTPUPOBAHUS BCIIIECTB. Bonpocer ais >
OKCTpaKIus. JksaMena
XpomaTorpadudecKuii OIIK-1 TectoBbie
aHanau3. Pa3HOBHAHOCTH METOA0B 3aJlaHus 10
11 xpoMarorpadum. Pedepar 6
Bonpoce! ans 3
JK3aMeHa
Onekrpoxumudeckue meroant | OITK-1 TecroBbie
aHanuza. [ToreHunomeTpus. 3aJaHUsg 10
12 Pedepar 5
Bonpocsr ais 2
9K3aMeHa
Onruueckue Mmetoap! aHamuza. | OIIK-1 TecToBBIC
Pedpakromerpus. 3aJlaHus 10
13 Pedepar 5
Bonpocsr s 4
JK3aMeHa
Ontuyeckue Metoap! ananusa. | OITK-1 TecToBnIe
[Tonsspumertpus. 3a7laHus 10
14 Pedepar 5
Bonpocs! ais 3
JK3aMeHa
®oromerpuueckue Meronsl | OIIK-1 TecroBbie 10
ananmm3a.  Cnektpodoromerpus, 3a/1aHust s
15 (boTodrIeKTpOMETPHSI. Pedepar )
Bonpocsr s
DK3aMeHa
JIIOMUHUCIICHTHBIN meron | OIIK-1 TecToBrIe 10
aHaIM3a. 3aJjaHHs 4
16 Pedepar 3
Bomnpocsr s
9K3aMeHa
du3znueckui ananus. | OIIK-1 TecToBBIC
Papnomerpudecknii METOJI 3aJaHus 20
17 aHanu3a. Tumel paguoOaKTUBHOIO Pedepar 5
pacnana. Bonpocsr miist 4
JK3aMeHa
@dopma KOHTPOJS — TEKYLIUMH KOHTPOJb, PEHTHUHIOBOE TECTHpOBaHHE, Monaysib Nel

(MakcuManibHasi pedTuHTOBas oneHka — 20 OamioB), momynb No2 (MakcuMaibHash PEUTHHTOBas




otieHka — 20 GamoB), 3a4eT (MakCHUMallbHasi peUTHUHrOBas olieHKa — 50 6anmioB), TBOpUECKUN Oat
— 10 6amnoB

6.2. IlepeyeHb BONIPOCOB /151 IK3aMEHA

1. Bo3nukHoBeHue u ucropus pazputus xumun. ( OIIK-1)

2. OcHoBHbIe TOHATHS U 3aKOHBI XuMuH. (OITK-1)

3.AtomHast Macca U MoJieKysgpHas. Mounb. OxBuBaieHt. Banentaocts. (OIIK-1)

4. OcHOBHBIE KJIacChl U HOMEHKJIaTypa Heopranudeckux coenuHenuit. (OITK-1)

5. Okxcuppl, OCHOBaHUS, KUCIOTHI, conu. [Ipumepsr o6pasoBanus »tux coenquneHuil. (OIIK-1)

6.Conu cpennue u kuciasie. Cioco6s! nomyuenus coneid. [Ipumepst. (OIIK-1)

7. TBepaple Tena, xKuakocty, rassl. ( OIIK-1)

8. PactBoprl. CriocoObl BhIpaxkeHus: KOHLeHTpauu pactsopa. (OITK-1)

9. Knaccuduxkanus pacrsopos. (OIIK-1)

10. DNEeKTPOIUTHI, HEAIEKTPOIUTHI, dNIeKTponuTHieckas nuccouuanus. (OIIK-1)

11. Ilpuunnsl pacnaga MoieKkys Ha HoHbl. CuiibHbIE U ciiadbie AnekTpoauTsl. (OIIK-1)

12. Teopust anexkTpoauTHUeCKON aucconranuy. CTeneHb 3JIEKTPOJUTHYECKON IUCCOLUALUU.
(OIIK-1)

13. Crenensp nuccounanuu, koncranta aucconuamnuu. (OITK-1)

14. ®dusnueckas u xumuueckas Teopust pactsopos. (OIIK-1)

15. 3axonsl Payns u Baur-I'odda. (OIIK-1)

16. Konmnonansie pactBopsl. (OIIK-1)

17. B3Becu, a’po30id, CyCIIEH3UU, IMYIbCUH, MTeHbL. 3071b. ['enb. (OIIK-1)

18. Monnoe npousseaenue Boasl. ( OITK-1)

19. Bogopoanslii noka3zatens pactopoB pH. (OIIK-1)

20. I'mnponus comneit. (OITK-1)

21. Ilpencrasnenue o crpoeHuu atoma. (OIIK-1)

22. CtpoeHue 1 BakHeHMe cBoiicTBa aToMHBIX siaep. (OIIK-1)

23. Dueprus cBs3u suep. Hedexr maccesl. (OIIK-1)

24. Otkpoitue JI.1. Menneneesbim Ilepuonnueckoro 3akona. (OITK-1)

25. Crpykrypa I1ICO I.. Menaeneesa. (OIIK-1)

26 Knaccuueckue U KBAaHTOBO-MEXaHUUECKHE MpeICcTaBiIeHHsI 0 xumuueckoi cBsasu. ( OIIK-1)

27. lopsakossiit HoMep >nemenTa. M3otomsl. (OITK-1)

28. Tunbl xumuyeckoit cBsi3u. (OIIK-1)

29. CteneHb OKHCIEHUS aTOMOB 37IeMeHTOB B coenuHeHusx. (OIIK-1)

30. OKHCIUTETHHO-BOCCTAHOBUTENbHBIE peakunu. Knaccupukanus. BaxHelmme oKuciuTenu
u BocctanoButenu. (OIIK-1)

31. Meron snexrponHoro 6ananca. (OIIK-1)

32.Kommekcuble coeaunenus. CTpoenne KomiuiekcHbix coeaunenuit. (OITK-1)

33.Knaccuduxanus 1 HOMEHKIaTypa KOMIUIEKCHBIX coequHenuit. (OIIK-1)

34.30Mepusi  KOMIUIEKCHBIX COEAMHEHUH. YCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHMM.
3nauenue. (OIIK-1)

35. CraHmapTHbIC MOTEHITMAIBI ANEKTPOaAHbIX peakimid. (OITK-1)

36. DnexkrpoxuMudeckuil paa HanpsoxeHuit meramion. (OIIK-1)

37. 3amura MeTamuioB oT Kopposun. Kiaccudukanus koppo3uiinbix mporecco. (OIIK-1)

38. I'anbBannueckue anneMeHTsl. (OIIK-1)

39. O6mme mousaTus o6 snmekrponuse. (OITK-1)

40. Oco0eHHOCTH IPOTEKAHUS AJIEKTPOJIN3A B pacIUIaBICHHBIX cpeaax U pacTBopoB. (OIIK-1)

41. IMocaenoBaTenbHOCTD AMEKTPOIHBIX mporieccoB. (OIIK-1)

42. TloHsiTHE O CKOPOCTH XMUMHYECKOM peakiu. OCHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh
peakmuu. (OIIK-1)

43.3ak0H JEHCTBYIOIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKOM KMHETHKHU JAJIS 3JIEMEHTapHOMN
craguu. Koncranra ckopoctu peakiuu. (OITK-1)



44.3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakuuu oT Temmeparypsl. IIpaBuno Baut-T'odda.
VYpasuenue Appenunyca. (OITK-1)

45 IlpeacraBieHre 00 DHHEPrUM aKTUBALMM, JHEPreTMYECKOM Oapbepe U IEpPEeXOTHOM
akTuBHpoBaHHOM Komiuiekce. (OIIK-1)

46.Katanu3z u pepmentsl. (OIIK-1)

47.9Onementsl [A-noarpymnmsr. ( OIIK-1)

48.Onements! IIA-noarpynmnsl. ( OITK-1)

49.9nements! [ITA — noarpynnst. (OIIK-1)

50.9nementsl IVA-noarpynmnsi. (OITK-1)

51. Onementsl VA-noarpynmnst. (OITK-1)

52. Xumusi MOJNEKYJISPHOrO a30Ta, aMMHaKa M €ro MPOW3BOJHBIX, OKCHIOB a30Ta, a30THOM
kucnoThl U ee conel. (OIIK-1)

53.Onementsl VIA-noarpymnmnsi. (OIIK-1)

54. OnemenTtsl VIIA-noarpymnmel. (OIIK-1)

55. Dnementsl VIIA-noarpynmst. ( OIIK-1)

56. Ilepexoansie metamisl. (OIIK-1)

57. Dnexkrpoxumudeckue cporictsa Mmetaios. ( OIIK-1)

58. Xumnueckas unenrudukanus. (OI1K-1)

59. Opranndeckue coenuHeHus. Knaccudukanus u CBOWCTBA OPraHMYECKHX COCIMHCHHIA.
(OIIK-1)

60. YrieBogopo/isl U ux npousBoacTBo. [Ipumenenue yrneomopoaos. (OIIK-1)

61. OOuue nousTH 0 noaumepax u onuromepax. (OIIK-1)

62 .Ananutudeckas XuMus Kak Hayka. [Ipenmer 3agaun u uenu ananutudeckor xumun. (OITK-

1)

63.Ctpykrypa. Metoasl ananutuyeckoit xumun. (OITK-1)

64. MeTponornueckue OCHOBBI aHAIUTUIECKOHM XxuMuu. Bridop merona ananmsza. ( OITK-1)

65. ITorpemuocTr(omuoOkn) xumudeckoro aHanmsa. (OITK-1)

66.0160p 1 noaroroska npod k ananuszy. (OIIK-1)

67. KauectBeHHbIN xumMudyeckuii ananus. CymHocts. [Ipenmer u 3Hauenue. (OIIK-1)

68.TpeboBaHMs K aHATUTUIECKUM PEAKIMIM, UX YyCTBUTEIBHOCTD U celeKTUBHOCTD. ( OIIK-1)

69.1po6HbIii 1 cuctemarnueckuit ananu3. (OITK-1)

70. Makpo-, mosryMHKpo- 1 ynbTpamukpoananus. (OIIK-1)

71. Knaccudukanus nonos. I'pynmossie pearentsl. (OITK-1)

72. Cuctembl KaueCTBEHHOI0 aHanu3a kaTuoHoB. (OIIK-1)

73. Knaccudukanus annoHoB, ux ooHapyxenue. (OITK-1)

74. CucteMaTHueCcKuil aHAJIU3 HEM3BECTHOT'O CYXOro BeleCcTBAa HAa aHUOHBI U KaTHOHBIL. (OITK-1)

75. KonnuectBenHusiit ananus. Ero 3nauenue. (OIIK-1)

76. Metonb! konnuectBeHHOro aHaymza. (OIIK-1)

77. O6opynoBanue B konuaectBeHHOM aHamze. (OIIK-1)

78. IlpaBUIBHOCTD U BOCIIPOU3BOAUMOCTDH aHanu3a. ( OITK-1)

79. Knaccudukanus omuodok. (OITK-1)

80. Cucremaruueckue OMIMOKM METOJOB aHaIN3a(ONMEpalMOHHBIE M WHCTPYMEHTAIILHBIC).

( OIIK-1)

81. Ciyuaiinbie ommbku. (OITK-1)

82. I'paBuMeTpryecKuii MeTO] aHanu3a ero cymuoctb. (OITK-1)

83. TpeOoBanusi, mpeabsBIseMble K OCaXJAaeMOH M BECOBOH (opMaM B IpaBUMETPHUECKOM

Mertoze anaimza. (OIIK-1)

84. [IlocnenoBaTenpHOCTh ONEpaluil B TIPaBUMETPUYECKOM AHAIM3E IPU  OCAXKIACHUU

TpynHopacTBopuMbIX BemiecTB. (OIIK-1)

85. TuTpuMeTprUIeCcKHii METO/I aHAIH3a ero CYIHOCTh. Crioco0b! ero BoimoHeHus1. (OITK-1)

86. Metonbl TuTpuMeTprudeckoro ananuza. ( OITK-1)

87. MeToa KHUCIOTHO-OCHOBHOIO THUTpOBaHUA. Ankanumerpus. Auumgumerpus. CylHOCTb



metona. (OIIK-1)

88. MeToibl OKHCIUTENBHO-BOCCTaHOBUTENBHOTO TUTpOoBaHud. (OIIK-1)

89. UWHaoukatopbl, TpHUMEHSIEMblE B  OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX  METOAAX
(cneunduueckre U OKUCIUTENbHO-BoccTaHOBUTENbHBIE). (OIIK-1)

90. Ilepmanranarometpus, ee cymHocTh. (OIIK-1)

91. Uonomerpus, ee cyuHocTh. ( OIIK-1)

92.3amaun u knaccudukanus GU3NKo-XUMHIECKUX MeTofoB aHanusa. (OI1K-1)

93. IIpo6ootbop. IIpaBuna orbopa HeogHOpoAHBIX Mpod. (OIIK-1)

94. TlpeactaBUTENHHOCTh, YCpPEIHEHHE, COKpAllleHHe M TOMOTeHe3alusl Mpo0 TeTepOreHHBIX
0o0bekToB. ( OIIK-1)

95.06paboTka pe3ynbTaToB aHanu3a. OleHKa NPaBUILHOCTH U KPUTEPHU BOCIIPOU3BOJIUMOCTH
pe3ynbraros. (OIIK-1)

96. Cpennue 3naueHus u3mepenuii. CTanIapTHOE OTKIIOHEHHUE CPETHETo pe3ysibTaTa. 3Havyalme
uupsl IpH OLIEHKE pe3ybTaToB aHanu3a. [IpaBuna okpyrienus uncen. [Ipumepst. (OIIK-1)
97. CriocoObl BbIpaxeHHs! OIIHO0K — aOCOMOTHBIX U OTHOcUTeIbHBIX. (OITK-1)

98. JIFoMHHECIIEHTHBIM METO aHAJIN3a, €T0 BUABI. 3MepsieMble mapaMeTphl B TFOMHHECIICHIINH.
[Ipumenenue. (OIIK-1)

99. Okcrpakuus. Teopernyeckue ocHoBel MeTona. Obnactu npumenenus. (OIIK-1)

100. Xpomatorpadus Kkak METOJ pa3fesieHus u aHanusa Bemiects. Obnactu npumenenus. (OIK-
1)

101. Knaccudukanus xpomatorpadudeckux MmerogoB anaimza. ( OIIK-1)

102. Monoobmennas xpomatorpadus. Ee cymuocTs u poib. (OITK-1)

103. T"azoxuakoctHas xpomarorpadus. Cymuocts. (OITK-1)

104. Apcopbumonnast xpomarorpadus. Pa3HOBUIHOCTH(KHUAKOCTHAasE ¥ ra3oBas). Ux
ocobeHHocTu u oonactu npuMmenenus. (OIIK-1)

105. PacnpenenurenbHas xpoMatorpadusi ee pasHOBUIHOCTH(TOHKOCIOWHAS U OyMaxkHas) W
cthepnl npumenenus. (OIIK-1)

106. PacnipenenurensHas xpoMmarorpadusi yciaoBus BeimoiHeHUs. [1oBIKHAS U HETIOABMKHAS
¢da3wr. Ux monbop. ( OIIK-1)

107. Pannomerpuueckue MeToibl aHanu3a. Teopernueckue ocHOBBL. (OIIK-1)

108. Buasr pagunoaktuBHoro pacnaga. Ckopocts pacnazna. [Ipumepsr. (OIIK-1)

109. Knaccudukarusi CHEKTpambHBIX METOJMOB. KX  0COOEHHOCTH(HW3KHE TPEIEIBI
0OHapy>XeHHS , SKCIIPECCHOCTh, celeKTUBHOCTH). (OITK-1)

110. CnektpodoToMeTpus U KoIopuMmeTpusi, ux ocooennoctu. Oomactu npumenenus. (OITK-1)
111. Tloctpoenue kaauOpOBOYHOrO rpaduKka U OMpEIeICHHE AaHaJU3UPYEMOTo BeUIeCTBa.
[Tpumepsr. (OIIK-2)

112. DnexTpoxumMuueckue MeTo sl ananuza. Kmaccudukanus. ( OIIK-1)

113. [Torenunometpus. CymuocTts MeTofa. YpaBHenue Hepucra. (OIIK-1)

114. Tumsl 21eKTPOI0B U X xapakTepucTuku. MHaukatopusie u cpaBHeHus. (OIIK-1)

115. TIpsimast MOTEHIIMOMETPUS U MOTCHIIMOMETpHUYecKoe TuTpoBaHue. OcoOEHHOCTH METOoAa U
ero npeumyiectsa. ( OIIK-1)

116. Pedpakromerpus. Teopust meroma. O6nactu npumenenus. ( OITK-1)

117. Pedpakromerpusi. KoaddurmeHt nmpenoMaeHuss UcciaeayeMoro BEmecTBa. YTOJ MOJHOTO
BHyTpeHHero otpaxenus. (OIIK-1)

118. Tonspumerpus. Teopust meroma. O6nacts npumeHeHus. ( OIIK-1)

119. lonspuzoBanuelii ayu. [Inockocts nonsgpuzanuu. Yroa pamenus. (OIIK-1)

120. Dnexrponus kak Metog ®.X.M.A. Teopernueckue ocHOBHI, 3akoH Dapazes. (OIIK-1)

121. JIBOiHOM 3JIEKTPUUECKUM CI0M U IoTeHIal aiekTpoaa B pactsope. (OIIK-1)

6.3. llIkana oLeHOYHBIX CPEICTB

| YpoBHH 0CBOEHHSI | Kpurtepun oneHnBaHust | O1ueHoYHBIE CPENCTBA




KOMIIETEHI[H A (Kx0J1. 62JJ10B)
[TponBunyTHII — T1olHOe U Tiay0oKoe 3HaHHe W TECTOBbBIE 3aJJaHUs
(75 -100 6am1oB) NOHMMaHWe y4eOHOro MaTepuasa U3 (30-40 6anno.);
COTJIIMYHO» Pa3HbIX Pa3/eNoB IUCUUIUINHBI; pedepar
- MOHUMAHHE CYIIHOCTH M B3aHMOCBSI3U (7-10 6amoB);
paccMaTpuBaeMbIX IIPOLECCOB U SBJICHUM; BOIPOCHI K IK3aMEHY
- TOcelleHHWe  Y4eOHBIX  3aHSITHIA, ( 38-50 6amnoB);
aKTMBHas W TBOpueckas pabora Ha
MIPAKTUYECKHUX 3aHSATHUSX.
bazoBbrit - TBEpJIbl€ U JOCTATOYHO MOJHbIE 3HAHUS TECTOBbBIE 3aJJaHUS
(50 -74 6anna) — MIPOrpaMMHOTO MaTepHaa; (20-29 6amnosg);
«XOPpOILIO» - MpaBWIbHOE TOHHWMAaHUE CYLIHOCTU U pedepar
B3aUMOCBSI3HU paccMaTpuBaeMbIX (5-6 6amoB);
MIPOLIECCOB U SBJICHUM; BOIPOCHI K SK3aMEHY
- IIOCHEAOBATEIbHbIC,  MPABUIIBHBIC, (25-39 6amn);
KOHKpPETHbIE OTBEThl Ha TOCTaBJICHHbIE
BONIPOCBI TIpU  CBOOOJHOM  YCTpaHEHUU
3aMe4yaHuil O OTJEIbHBIM BOIIPOCAM;
- TOCelleHHWe  Y4YeOHBIX  3aHSITHIA,
aKTMBHas U TBOpueckas pabora Ha
MPAKTUYECKHX 3aHATHUSX;
[Toporoserit - TBepAOE 3HAaHWE U TIOHHMaHUe TECTOBBIE 3aJJaHUs
(35 - 49 6annoB) — | OCHOBHBIX BOIIPOCOB ITPOrPaMMBI; (14-19 6annos);
«YIIOBJIETBOPUTEILHO - IpaBUJILHBIE U KOHKPETHBIE, 0€3 TPyOBhIX pedepar
» OmMOOK  OTBETHI HAa  IOCTABJICHHBIC (3-4 6amna);
BOIIPOCHI MPU YCTPAHEHUU HETOYHOCTEH U BOIPOCHI K IK3aMEHY
HECYIIIECTBEHHBIX OIIMOOK B OCBEIICHUU ( 18-26 6amnoB);
OTJENbHBIX TOJOXKEHUN NpU HABOASIIUX
BOIPOCAX SK3aMEHATOPA;
- TocenieHne y4eOHbIX 3aHATHH, padoTa
HA HUX, BBIIIOJIHEHHWE BceX  (QopMm
MIPOMEKYTOUYHOTO KOHTPOJIS c
MOJIOKUTEIBHON OLIEHKOM.
Huzkni - HETIPaBUJILHBIN OTBET XOTS ObI HA OJIUH TECTOBEIE 3aJaHU
(onoporosslii) U3 OCHOBHBIX BOIIPOCOB, IpyOble OIIMOKHU B (0-13 6amnoB);
(KoMTIeTEeHIIUS HE OTBETE, HETTOHUMaHUe CYIIHOCTH pedepar (0-2 6amna);
copMHpOBaHa) U3JIaraeMbIX BOIIPOCOB; BOTIPOCHI K IK3aMEHY
(menee 35 6anoB) — - HEYBEPECHHBIC U HETOYHBIC OTBETHI Ha ( 0-20 6amoB);
«HEYJOBIETBOPUTEIND | TOTIOTHUTEIbHBIC BOIPOCHL;
HOY» - HECHCTEMHOE TIOCEUIeHHE 3aHATHiA,
OTCYTCTBHE pabOThl Ha HUX, BBITIOJHEHHE
OTHENbHBIX  (OpM  TIPOMEKYTOYHOTO
KOHTPOJISI ¢ OTPHUIIATEILHOM OLIEHKOM.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIITHOHHOE oOecrieyeHre JUCHUIINHbBI

(MoayJis)

7.1.0cHOBHasi yueOHas1 UTEPATypa
Xumus: yaeOHUK 11 6akanaBpoB/A.M. ['omy6es, F0.A. Jle6enes, I'.H. ®anees, B.H. [llanosan;
nox pen. I'.H. ®aneesa.- M.: FOpaiir, 2017.-427¢.- 6akanaBp 06a30BbIil Kypc

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


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

7.2./lonoiHUTEILHAS YUeOHAasl JIUTEpPaTypa

Heopranunueckast xumust B 24. Yacts 1. Teoperndeckue 0CHOBBI 5-U31., TIEp. U 0T, YUSOHHK IS
akanemuueckorodakanaspuara. /Kuszer J[.A., Cmapeirua C.H.- [DOnexktpoHHBIM pecypc]l.- M.:
IOpaiit, 2017.-253c.

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

Heoprannueckas xumus B 24. Yactp2. XuMUS 3IEMEHTOB S5-U3[., MEp. U AOM. YYEOHUK IS

akanemuueckorodakanaspuata. /KaszeB JI.A., Cmapeirun C.H.- [DnextponHHBI pecypc].- M.:

IOpaiit, 2017.-359c.

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

7.3.Pecypchbl HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « UHTEepHeT»
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

7.4MeToauuecKkne YKa3aHUS 10 OCBOEHHMIO JUCHUIJINHbBI

1. Cumbupckux E.C., [TandutoB B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBHuKOBa
H.B. Meroanueckoe pPyKOBOJICTBO K JIaOOPAaTOPHBIM 3aHATHSAM IO XUMHH JUIsl CTYACHTOB
WH)KEHEPHO-TEXHUYECKUX (HEXUMHUYECKUX) CIHEIHMaIbHOCTeH BY30B. - MuuypuHck: W3n-Bo
Muual’AY, 2015. — 84 c.

2. Cambupckux E.C., ITanduroB B.®., Ky3nenona P.B., Tapacosa C.B., lllenkoBaukoBa
H.B. Meronnueckne yka3zaHUs IO BBIMOJHEHUIO CAMOCTOSTEIBHOM pPabOTHI MO AWCITUIUIMHE
«X¥UMHMsD» AJ11 MHXKEHEPHBIX crienuanbHocTel. — MudypuHcek: usa-so Mual’'AY: 2015, 23c.

7.5 UudopmannoHHble 1 HU(PPOBBIE TEXHOJIOTUHN (IPOrPaAMMHOE
o0ecrneuyeHne, COBpeMeHHbIe MpodeccHoOHAIbHbIE 0a3bl JAHHBIX U
HH(POPMALMOHHBbIE CIIPABOYHbIEC CHCTEMbI)

VYyebHast AucuuIuInHa (MOIYJIb) IpeayCcMaTpUBaeT OCBOCHHE MH(POPMALIMOHHBIX U IIU(PPOBBIX
TexHONOTHI. Peanm3anus mUQPPOBBIX TEXHOIOTHH B 00pa3oBaTEFHOM MHPOCTPAHCTBE SIBISIETCS
OMHOM M3  BaxHEWmMX  Lened  oOpa3oBaHMsA,  Jalomed  BO3MOXKHOCTb  pPa3BHUBATh
KOHKYPEHTOCTIOCOOHBIE KauecTBa OOyYaromuXcs Kak OyAymHX BBICOKOKBANIA(DUIIMPOBAHHBIX
CIEIIMAJIUCTOB.

HudpoBsie TEXHOIOTHH MTPETYyCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO PELICHHUS 3a/1a4
po¢eCCUOHATIBHOTO, COLUAIBHOTO, JINYHOCTHOTO XapaKTepa ¢ UCIOJIb30BAaHUEM Pa3IMYHbIX BUJIOB
KOMMYHHUKAIIMOHHBIX TexHojoruii.  OcBoeHME LM(PPOBBIX TEXHOJOIMH B paMKax JaHHOU
JUCLUIUIMHBL (MOJyJIsl) OPHEHTHUPOBAHO HAa CIOCOOHOCTh O€30macHO M HaJjekaluMm o0pa3oMm
MoJIy4yaTh JOCTYH, YIpaBisATh, WHTErpUpOBaTh, OOMEHHBATHCSA, OLEHMBaThb M CO3/1aBaTh
nHGOPMALMIO C TOMOIIBIO LU(POBBIX YCTPOHCTB M ceTeBbIX TexHosoruid. dopmupoBaHue
1M(ppOBON KOMIIETEHTHOCTU MpeAroaraeT padoTy ¢ JaHHBIMU, BJIAJICHUE WHCTPYMEHTaMM MJis
KOMMYHHKALUH.

7.5.1 J1IeKTPOHHO-0MOJIMOTEeYHbIE CUCTEMbI M 0a3bI JAHHBIX
1. OO0 «9BbC JIAHb» (https://e.lanbook.com/) (oroBop Ha okazanue yciyr ot 01.09.2025
Ne 6/u (CeteBast a5ieKTpoHHAsE OMOTHOTEKA).



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
https://e.lanbook.com/

2. baza naHHBIX ANIeKTPOHHBIX HHPOopMannoHHbIX pecypcoB @PI'BHY IIHCXB (norosop mo
o0ecnevyeHno J1ocTyna K 31eKTpoHHbIM HH(popMaunoHHbIM pecypcam PI'BHY IHHCXbB uepes
tepmuHan ynanesHoro pocryna (TY ®I'BHY LHHHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «3nexrporHoe m3aarenbcTo FOPAWUTY (https://urait.ru/) (moroBop Ha OKa3aHHe
yCIyr TO MpPeJOCTaBIEHUI0 JAocTynma K oOpaszoBatenbHoi miargpopme OOO «DnekTpoHHOE
m3matensctBo FOPAMT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OnMbMMOTeuHas cucrema «Bepnaackuii» (https://vernadsky-lib.ru) (morosop
Ha 0e3BO3ME3THOE MCIOIb30BaHNe Ipou3BeneHui ot 26.03.2020 Ne 14/20/25).

5. basa pgaHHbIx HOb «HaunoHanbHasa anekTpoHHasa 6ubnuoteka»
(https://rusneb.ru/) (gorosop o noagkntoyeHnn Kk HOb 1 npegocTaBneHnn goctyna K
ob6bektam HOB ot 02.09.2024 Ne 101/H3E/4712-n).

6. JloroBop O COTPYOHHYECTBE 10 OKa3aHUIO OWOJMOTEYHO-WH(DOPMANMOHHBIX U
COLMOKYJIBTYPHBIX YCIyI IIOJIb30BaTeNIIM YHHUBEPCUTETa M3 YHCJIa WHBAIKUJOB IO 3PEHUIO,
C1a0OBUASIINX, UHBAJIUAOB JIPYTUX KaTeropuil ¢ OrpaHUYEHHBIM JTOCTYIIOM K MH(pOpMalWu, JIHII,
UMEIOIIUX TPYAHOCTU ¢ ureHHeM IutockonedaTtHoro tekcra TOIBYK «TamboBckas obnmactHas
yHHUBepcaabHas HayuHas oubianoreka um. A.C. Ilymkunay @unnan «CrnenunanbHas 0Mdauoreka 1is
cnenbix uM. H.A. OctpoBckoro» (https:/www.tambovlib.ru) (moroBop o coOTpyAHHYECTBE OT
10.10.2024 Ne 0001).

7.5.2. Un(opManMoHHbIE CIIPABOYHBIE CHCTEMBI
1. CopaBounas npaBoBas cuctema KoncynbranTllmroc (oroBop mocTraBkH, ajanTallud U
COIPOBOXKIEHUs FK3eMIuIsApoB cucteM Koncynprantllntoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DnexTpoHHBIN nepuoanyeckuii cnpaBouHuk «Cucrema TAPAHT) (noroBop Ha yciiyru 1o

conpoBoxaeHUto oT 11.02.2026 Ne 194-01/2026).

7.5.3. CoBpemeHnHbIe npodeccuoHalbHble 0a3bl JaHHBIX

1. baza [faHHBIX HOPMAaTUBHO-IPAaBOBbIX AaKTOB HH(GOPMALMOHHO-00PAa30BaTEIbHON
nporpamMmbl «PocmeTomy (morosop ot 06.11.2025 Ne 505/2025)

2. baza pmamHbix Hayunoii amektponHoii Oubmmorekn eLIBRARY.RU — poccuiickwmii
MH(OPMaIMOHHO-aHAIUTUYECKUI TOPTaN B 00JIACTH HAYKH, TEXHOJIOTUH, METUITHBI U 00pa30BaHUS
- https://elibrary.ru/

3. [Topran oTkpbITHIX AaHHBIX Poccuiickoii @enepanun - https://data.gov.ru/

4. OrtkpoiTeie  JaHHble DenepanbHOW  CIyKObl  TOCYJapCTBEHHOM
https://rosstat.gov.ru/opendata

CTaTUCTUKHU -

7.5.4. JIMUeH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoOe
o0ecneyeHne, B TOM YHCJIe 0TEYeCTBEHHOI0 IPOM3BO/ICTBA

HaumenoBanue Pazpabotun HoctynHoct Ccputka Ha PexBuzuthl
k [1O b Enunslil peectp MOATBEPAKAAIOLLETO
(mpaBoobnamaren | (JTUICH3UOHHOE, POCCHIACKUX JIOKyMeHTa (TIpH
b) CBOOOIHO nporpamm i1 9BM HaJTMYHUH)
pacnpoctpansem | u B/l (mpu Hamu4um)
oe)
Microsoft Microsoft JIuuensuon - JInuensus
Windows, Corporation HOE o1 04.06.2015 Ne
Office 65291651 cpok
Professional JIEHCTBUS: OECCPOUHO



https://vernadsky-lib.ru
https://rusneb.ru/
https://www.tambovlib.ru

AHTUBHUpYCHOE AO JIuuenzuon https://reestr.digi CyOnuIeH3nOHH
MPOrpaMMHOE «Jlabopartopus HOE tal.gov.ru/reestr/3665 bIif Jorosop ¢ OO0
obecrieucHme Kacnepckoro» 74/?sphrase id=4151 «Cogreke» ot

Kaspersky Endpoint (Poccwust) 65 17.12.2025 Ne 6/H,
Security mist Ou3Heca CPOK JEHCTBHSL: C
18.12.2025 mo
17.12.2026
MoitOduc 000 Jluuensuon https://reestr.digi Konrpakr ¢
CraHgapTHBIH - «Hosrle HOE tal.gov.ru/reestr/3016 000 «Py6uxon»

OducHsIil makeT o0ayHbIe 31/?sphrase_id=2698 ot 24.04.2019 Ne
JUTS pabOTHI C TEXHOJIOTHH» 444 03641000008190000
JOKYMEHTaMHU (Poccus) 12

U TIOYTON CPOK JIEHCTBUS:

(myoffice.ru) OeccpodHo

OducHblil makeT AO «P7» Jluuensnon https://reestr.digi Kontpakr ¢

«P7-Ocpucy HOE tal.gov.ru/reestr/3066 000 «Codreke»
(meckromHas 68/?sphrase_id=4435 otr 24.10.2023 Ne
Bepcusl) 041 03641000008230000
07
CPOK JIEHCTBUS:
OeccpoyHO
OmneparnonHas 000 JInen3non https://reestr.digi Kontpakr ¢
cucreMa «AIbT "BazameT HOE tal.gov.ru/reestr/3032 000 «Codrexc»
OO6pazoBaHue» CcB0OOOIHOE 62/?sphrase_id=4435 ot 24.10.2023 Ne
MIPOTPaMMHOE 015 03641000008230000
obecrieueHue" 07
CpOK JEHCTBHUS:
06eccpoyHO

IIporpammuas AO JInuensnon https://reestr.digi JInueH3noHHBINA
cucTeMa I «AHTHUIIIaruaT» HOE tal.gov.ru/reestr/3033 norosop ¢ AO
oOHapyXeHU (Poccmst) 50/?sphrase_id=2698 «AHTHUIIATAAT OT

TEKCTOBBIX 186 16.05.2025 Ne 10567,

3aMMCTBOBaHHUI B CPOK JICHCTBUS: C
y49eOHBIX U HAyYHBIX 16.06.2025 mo
pabotax 15.06.2026
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoOoaHO - -
- IPOCMOTP Systems pacmpocTtpaHsieM
nokymeHtoB PDF, oe
DjVU
Foxit Reader Foxit CBoboHO - -
- IPOCMOTP Corporation pacrnpocTpaHsieM
nokymeHToB PDF, oe
DjvU

1.
2. Odunmansusnii caiitr MUC Poccuwn - http:// www.mchs.gov.ru/
3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.5. Pecypcbl HHpOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH

«AHTepHeT»

CDTOwiki: 6a3a 3nanmii mo uudposoii Tpanchopmanuu https://cdto.wiki/



https://ru.wikipedia.org/wiki/Adobe_Systems
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/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/

7.5.6. lndpoBbie HHCTPYMEHTHI, MPUMEHsIeMbIe B 00pPa30BaTeIbHOM

Nk =

Cepauc

npoiuecce

LMS-nnarpopma Moodle
Bupryansnas qocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online
O6umaunbie cepuchl: Auaekc.luck, O6mako Mail.ru
Cepaucs onpocoB: Anaexc.@opmbl, MyQuiz
Cepsucsl Buneocsszu: Annexc. Tenemoct, Webinar.ru
COBMECTHOM

paboTel  Han

http://www.trello.com

MPOEKTaMHU

JIIsL

HEOOJIBIINX

rpynn  Trello

7.5.7. llnppoBbie TEXHOJOTHMH, IPUMEHsAEMbIe IPH U3YYEHUH TUCHUILIUHBI

Ne Hudpossie Bunel yueOHoI paboThI, dopmMupyemble NJaK
TEXHOJIOTHH BBIIIOJIHSIEMEIE C KOMIIETEHITUN
npuMeHeHneM udpoBoit
TEXHOJIOTHH
1 | OGnaunsie Jlexun OIIK-1. Cmocoben | U 1 -1 o 1 k - 1
TEXHOJIOTHH JlaGopaTopHbIe 3aHATHS aHAIM3UPOBATh AHanuzupyer
2 | bombue Jlexun 3a7aun 3aJ1aqn
JIAHHbBIE JlabopaTopHbIe 3aHATHS npodeccroHanbHO | mpodeccuoHaIbHON
3 | TexHonmornn Jlexunu JeITECIbHOCTH  Ha | NEATECILHOCTH  Ha
OecTpoBOTHOM JlabopatopHble 3aHATHS OCHOBE OCHOBE
CBSI3U CamocrosTenapHas pabora TOJIOKEHUH, TTOJIOKECHUH,
3aKOHOB M METOJOB | 3aKOHOB U METOJIOB
B obnactH | B obOnactu
€CTECTBEHHBIX HAYK | €CTECTBEHHBIX HAyK
1 MaTEMATHKH 1 MaTEMATHKU

8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CHUIIHHbI (MOAYJIs1)

Jliis ipoBenieHusl 3aHATUN UMeeTcs clieqyromiee o0opyaoBanue: JKano3u ropu3oHTaIbHbIE
Ha Tpu okHa (uHB. No 2101065486), UnrepaktuBHas gocka (uHB. Ne 2101040205), CuctemMHbIi
koMIuiekT: mporeccop Intel Original LGA 1150, Bentunsitop Deepcool THETA 21, matepunckas
mwata ASUS H8IM-K  S-1150 iH, mamsate DDR3 4 Gd, sxectkuii quck 500 Gb, kopmyc MAXcase
H4403, 610k mutanus Aerocool 350W (uuB. Ne 21013400740), [Tpoextop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D, HaGopsl neMOHCTpaliMOHHOTO OOOpYJIOBaHUS U Y4eOHO-
HarsagHelx nocobuit.  PH-merp (uuB. 1101044686);Tepmocrar ¢ oxnaautenem JIH-4 (uHB.
Ne1101044760); dotosnextpokonopumerp (MHB. Ne1101044671); Llentpudyra naboparopHas (MHB.
Ne1101044720); Hlxad BoerTspkHOM (MHB. Nel101061403), bansa BoasHas naGoparopHas (MHB.
Nel1101044756),Dotosnextpokonopumerp (MHB. Ne 1101044666), PH-meTp (nHB. Ne1101044689),.
kad BeiTsKHON (MHB. Ne1101061403), Kommnetotep B coctase: nporeccop Intel 775 Core Duio
E440, monutop 19" Acer (uaB. Ne 2101045116, 2101045113).

KommprorepHast TexHuka mojkitoueHa k cetu « Marepue u odecrieuena noctynom B DM1OC
YHHUBEPCUTETA.

Pabouas mporpamma JAUCHUIUIMHBI «XHMHS» COCTaBJI€HA B COOTBETCTBUU C TPEOOBAHUAMHU
®I'OC BO no nanpasnenuto noarotoBku 27.03.01 - «Crannaptuzanus 1 MeTposiorus» (YpoBeHb
OakanaBpuarta), yreepxaeH 07.08.2020 Ne 901.



ABTODBI:
K.X.H., TO1eHT Kadeapsl Ouonoruu u xumun Kysnenosa P.B.
cTapiuii npenojasarenb kadeapel 6nonorun u xumuu llenkoBuukosa H.B.

Penensent: H.B. MuxeeB — k.T.H., npodeccop kadeapsl TpaHCHOPTHO-TEXHOIOTHYECKUX
MaIINH U OCHOB KOHCTPYHUPOBaHUS

[IporpamMma paccMoTpeHa Ha 3acenaHuu Kadeapbl OMOIOTUN U XUMUU MPOTOKOI Ne 8 ot 5
Mmapta 2021 r.
[IporpamMmma paccMoTpeHa Ha 3aceJaHUM yueOHO-METOIUYECKOW KOMHCCHUU HHXKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuit I'AY, npotokon Ne 9 ot 5 anpens 2021r.
[TporpamMMma yTBep>kKIeHa Ha 3aceJaHiH Y4eOHO-METOANUECKOTr0 COBETa YHUBEPCUTETA IPOTOKOI
Ne 8 ot 22 anpens 2021 .
[IporpamMma nepepaboTaHa 1 JOMONIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccmoTpeHa Ha 3aceqanuu Kadeapsl Ouonoruu U xumud. [Iporokon Ne 10 ot
28 mast 2021 1.
[Iporpamma paccMOTpeHa Ha 3aceJaHWd y4eOHO-METOIUYECKON KOMHCCHH HHXEHEPHOTO
nnctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 11 ot 15 urons 2021r.
[Iporpamma yTBepKJe€HAa Ha 3aceJaHWU Y4eOHO-METOIMYECKOTO COBETa YHHBEpPCHTETA
npoTokoa Ne 12 ot 30 urons 2021 r.
[Tporpamma nepepaboTaHa 1 JOTIOJIHEHA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO.
[IporpamMma paccmoTpeHa Ha 3aceqanuu kadenpsl Ouonoruu u xumuu. [Iporokon Ne § ot 4
ampesns 2022 1.
[IporpamMma paccMoTpeHa Ha 3acedaHMH Y4eOHO-METOAMYECKON KOMHUCCHH HH>KEHEPHOIO
nnctutyra ®I'60Y BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.
[IporpamMma yTBepik/ieHa Ha 3aceJaHHHM Yy4eOHO-METOJUYECKOrO0 COBETa YHHUBEpPCUTETA
nporokoi Ne 8 ot 21 anpenst 2022 r
[IporpamMma nepepaboTtaHa 1 JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl ononorun u xumun. [Iporokon Nell ot 5
ntoHs 2023 r.
[Iporpamma paccMOTpeHa Ha 3aceJaHWd y4eOHO-METOIUYECKON KOMHCCHH HHXEHEPHOTO
uactutyta ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 10 ot 19 utons 2023 r.
[Iporpamma yTBepX/Je€HAa Ha 3aceJaHWd Y4eOHO-METOIMYECKOTO COBETa YHHBEpPCHTETA
npoTokoa Ne 10 ot 22 urons 2023 r.
[Tporpamma nepepaboTaHa u JOTIOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO.
ITporpamma paccmoTpeHa Ha 3acenanuu Kadenpsl ouonoruu u xumuu. [Iporokon Ne9 ot 6
Mmast 2024 T.
[IporpamMma paccMoTpeHa Ha 3acefaHMM Y4eOHO-METOAMYECKON KOMHUCCHH HH>KEHEPHOIO
unctutyra ®I'60Y BO Muuypunckuit I'AY, npotokon Ne 9 ot 20 mas 2024 r.
[IporpamMma yTBepk/eHa Ha 3aceJaHUM Yy4eOHO-METOJUYECKOTO0 COBETa YHHUBEpPCUTETA
nporokoi Ne 9 ot 23 mas 2024 r.
[Iporpamma nepepaboTaHa u I0MOJHEHA B COOTBEeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenaHuu Kadenpsl ouonorun u xumuu. [Ipotokon Ne § ot 2
anpenst 2025 r.
[Iporpamma paccMOTpeHa Ha 3aceJaHWd y4eOHO-METOIUYECKON KOMHCCHH HHXEHEPHOTO
uactutyta ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 8 ot 14 anpens 2025 r.
[Iporpamma yTBepXaeHa Ha 3aceJaHud Y4eOHO-METOIMYECKOTO COBETa YHHBEpPCHTETA
npoTokoa Ne 8 ot 23 anpesnst 2025 r.

[Iporpamma nepepaboTaHa u JI0MOJIHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
[Iporpamma paccMOoTpeHa Ha 3acefaHud Kadeapsl OHONOTHH, XUMHUH, O€30MacHOCTH



KHU3HEAEITEIbHOCTH U METOIUK UX npenogaBanus. [Iporokon Ne 8 ot 3 anpens 2026 r.

IIporpamma paccMOTpeHa Ha 3ace€JaHUU y4EOHO-METOIUYECKOM KOMUCCHHM HHXEHEPHOIO
nnctutyra ®I'60Y BO Muuypunckuit I'AY, nporokon Ne 8 ot 13 anpens 2026 r.

ITporpamma yTBepXkJ€Ha Ha 3ace€JaHUU Y4eOHO-METOJMYECKOrO COBETa YHHBEpPCHTETa
npotokos Ne 7 ot 22 anpens 2026 r.

OpuruHai JOKyMEHTa XpaHUTCs Ha Kaelpe arpOuHXEHEPUH U JIEKTPOIHEPTE€TUKHI
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