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1. Ileab ocBOEHUS JUCHUIIIUHBI

Llenpto OCBOEHMS TUCHUIUIMHBI «XUMHS» SBISETCS CO3[JaHHE y CTYJIEHTOB HAay4YHOTO
dbyHIaMeHTa ¥ XUMHUYECKOTO MBIIIJICHUS, MOMOTAIOIUX pellaTh Ha COBPEMEHHOM YpPOBHE
BOIPOCHI CTPOUTENILHON UHTyCTPHUH.

2. IlepeyeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHUs N0 JUCIUIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00Pa30BaTe/bHON MPOrPaMMbl

Kommerenius
mo ®I'OC

Kon
KOMIIETEHIH|
o ®I'OC

OCHOBHBIE ITOKa3aTeIn OCBOSHUS (IT0Ka3aTeNH
JIOCTHKEHHS pe3yJIbTara)

Kon
[oKasareis
OCBOEHUS

CIIOCOOHOCTBIO
HCIIOIB30BaTh
OCHOBHEIE 3aKOHEI
€CTECTBEHHOHAYYHBIX
IUCLMIUINH B
poeCCHOHAIBHOM
NEATENBHOCTH,
PUMEHATH METOJIbI
MaTeMaTUYECKOrO
aHaiuu3a u
MaTeMaTUYECKOrO
(KOMITBIOTEPHOTO)
MOJIETUPOBAHUS,
TEOPETHYECKOTO H
9KCIIEPUMEHTAIBHOTO
HCCIIE0OBAHUS

OIIK-1

3Haer:

Ponbp XxumMuM B COBpEMEHHOU CTPOUTENBHOMN
UHIYCTPUH, TEXHOJIOTMH NTPOU3BOACTBA
CTPOUTENbHBIX U3JEIUNA U KOHCTPYKIIMH.

31

3Haer:

OCHOBHBIE XHMHYECKHE IIOHSITHS U 3aKOHEI,
XUMUIO 3JIEMEHTOB, OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHMS XUMHUYECKHUX PEaKITHHl.

32

3Haer:

OO6mIre cBOWCTBa BOJHBIX PACTBOPOB, OCHOBBI
TEOPHH DJICKTPOTUTHICCKOHN TUCCOIHAIINH H
TUAPOJIH3a COJICH.

33

3Haer:

Oo6wmue (HU3UKO-XUMUICCKUE CBOMCTBaA
METAJIJIOB, METOIBI ITOJIyYEHHUS METAIIJIOB U3 PY/I,
XHMHUYECKHE MPOIECCH, MPOTEKAIOIIME IIPU
KOPDPO3HMM  METAJLIOB M  METOAbI  3al[UThI
METAJJIOB OT KOPPO3HH.

34

3Haer:

OCHOBBI JJICKTPOXMUMHH, XUMHUCCKHE TTPOIECCHI,
MpOTEKAloIKe TpU padoTe TalbBaHHYECKUX
9JIEMEHTOB M JJICKTPOJIU3E.

35

3Haer:

OCHOBBl XHMHH HECOPTAaHMYECKHX BSDKYIIHX H
XUMHUHU TIOJJUMEPOB, METOABI HMX MOJYYCHHS H
MPUMEHEHHUE MX B CTPOUTEIHCTBE

36

Ymeer:

[IpoBoauTh, mpOCTEHIINE CTEXHUOMETPUUECKHUE
pacyeTsl MO  XUMHUYECKUM  (dopMmydaM |
YpaBHEHUSIM.

vl

YmMmeert:
CocTaBisiTh 3JIEKTPOHHBIE U IEKTPOHHO-
rpaduueckue GopMyIIBl aTOMOB JIIEMEHTOB.

y2

Ymeer:

[TpoBoauTH pacuer MOJIIPHOCTH )5
HOPMaJIbHOCTH pacTBOpa II0 MacCOBOW J10Jie
pacTBOPEHHOTO BEIIECTBa, H3MEHCHMUS
KOHIICHTPAIIMH MPU pa30aBICHUH PACTBOPA.

v3

Ymeer:

CocTaBisiTh peakiluu OKUCICHHS-
BOCCTAaHOBJICHUS, ypaBHUBATh UX METOJIAMHU
3JICKTPOHHOTO OaJlaHCca MJTH 3JICKTPOHHO-
WOHHBIM; COCTaBIIATh PEAKIIUH B3aUMOJICHCTBUSA

V4




Kommerenius
mo ®I'OC

Kon
KOMIIETEHIH|
o ®I'OC

OCHOBHBIE ITOKa3aTeIn OCBOSHUS (IT0Ka3aTeNH
JIOCTHKEHHS pe3yJIbTara)

Kon
IoKasareis
OCBOEHUS

MCTAJIJIOB C BOHOﬁ, BOJHBIMH paCTBOpaAMH coneﬁ,
KHUCJIOTaMH, HICJI0OYaMH.

YmMmeert:
[TpoBOAUTE pacyeThl MO PeAKIUSAM MOJTyUCSHHS U
TBEPJACHUS BSDKYIIUX.

¥5

HNmeeT HaBBIKN:
PaboThl ¢ yueOHOW, HAYYHOH W CIPAaBOYHON
JUTEPATYpPON IO XUMUMU.

H1

HNMeeT HABBIKH:

PaccuuThiBaTh MU3MEHEHUS CKOPOCTH PEAKIIUU
MIPU UBMEHEHUM KOHIEHTPAIUN U JTaBIICHHUS;
OTpeeIIsITh CABUT PABHOBECHS B CUCTEMAaX MpPH
W3MEHEHHUH TeMIIepaTypbl, JaBIEHUS U
KOHIICHTPAIU.

H2

HNMeeT HABBIKH:

PaccuutsiBaTh BOJOPOIHBIN TTOKA3aTENb 1O
W3MEHEHMIO KoHIeHTpaui nonos H+ u OH-,
BeNnYrMHY pH pacTBOPOB KUCIOT U OCHOBAHUH ¢
W3BECTHOW KOHIIEHTpAIluel; COCTaBIISITh
ypaBHEHUS THAPOJIU3a COJiel B MOJIEKYJIAPHON U
MOJICKYJIIPHO-HOHHOM (hopmax.

H3

HNMeeT HABBIKH:

CocTaBisaTh peakiuu Ha AJIEKTPoaax Mpu
KOPPO3UHU METaJlJIa C TOKPBITUEM HJIU C
MIPUMECSIMU B PA3JINYHBIX Cpeliax.

H4

HNmeeT HaBBIKN:

BBIMOMHATE OCHOBHBIC XUMUYECKHUE
nabopaTopHbIe ONepaIuy ¥ IPaMOTHO
COCTaBIAITh OTYET O BHIMOJIHEHUH JTA00PATOPHOM
paboTHI B )KypHaJIe J1a00paTOPHBIX paboT.

H5

3. Yka3zaHme MecTa IMCHUILUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM

NPOrpamMMmbl

JuctunnmHa «XuMUsS» OTHOCHUTCS K 0a30Boi yactu broka 1 «/lucuummasl (MOIysIn )»
OCHOBHOM TpodeccHoHaIbHON 00pa3oBaTebHON MPOTPaMMBI IO HAMPABJICHHUIO MOATOTOBKH
08.03.01 «CTpouTenbCTBO» U ABJISETCS 00sA3aTEIIBHON K U3yUCHHUIO.

TpebGoBanust

K

BXOIHBIM

3HaHUAM, YMCHHUSAM HW  KOMIICTCHUUAM

HEOOXOAUMBIM JIJISl U3YUCHUS UCITUTUTHHBI « X UMUSD:
* BJIAJCHUE 3HAHUSIMH 110 XUMUHU B 00bEME IMKOJbHON TPOTrPaAMMBI,
* BJaJeHHME OCHOBHBIMM ITOHITUSIMU U 3aKOHAMU XUMHUU;
* yMEHHE COCTaBJIATh YPAaBHCHUS] XUMUUYECKUX PEaKIIHIA,
* yMEHHE MCIOJIb30BaTh TEOPETUUCCKUE 3HAHUS ISl PEIISHUS 3a/1a4 110 XUMHUH.
JIMCIUTITNHBI, TSI KOTOPBIX « XUMUS», IBISETCS MPEAMICCTBYOIICH:

= (OKOIOTHUSY,

= «CTpouTenbHbIe MaTEpHAIIBI.

B pesynbprare 0CBOCHMS AUCIUIUITMHBI « XUMUS» CTYJICHT JOJIKEH:

3HaTE:

CTyJ/ICHTA,
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- OCHOBBI XUMHUH U XMMHYECKHE MPOLIECCHl COBPEMEHHON TEXHOJIOTHH MPOU3BOACTBA
CTPOUTENbHBIX MaTepHalioB U KOHCTPYKLUH, CBOWCTBA XHMHMYECKHUX OJEMEHTOB U UX
COEJIMHEHUI, COCTABJIAIOIINX OCHOBY CTPOUTENIbHBIX MAaTEPUAJIOB.

YMers:

- TPUMEHATH TOJy4YeHHbIE 3HAHMS N0 (U3MKE W XUMUU TNPU HU3YYEHHHM APYTUX
JTUCHUIUIAH, BBIIETATh KOHKpPETHOE (U3MUecKoe CcoJep)KaHWe B TMPUKIAAHBIX 3a7adax
npohecCuOHATBbHOM NeSTEIbHOCTH.

Buaners:

- COBPEMCHHOW Hay4YHOW ammapaTypod, HaBbIKAMH BEACHHUS  (U3HUYECKOTO
JKCIIEPUMEHTA.

4. O0beM AUCHMILIMHBI B 324€THBIX €IMHUIIAX € YKA3aHMEM KOJMYeCcTBA aKaJeMHYeCcKHX
WJIM ACTPOHOMHUYECKHUX YaCOB, Bbl/IeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4yalommuxcs ¢
npenojaaBartesieM (1Mo BHJAaM Y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSAITEJILHYIO padoTy
o0yJarommxcs

OO6m1ast TpyA0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU4€THBIX eMUHULIB, 144 akaj. Jaca.
(1 3auemnasn eounuya coomeemcmayem 36 akaoemudecKum yacam)

Cmpykmypa OucyuniuHol:
®dopma 00yueHus - OuHas

Bunbl yueOHON pabOThI, BKIIFOYASI
CaMOCTOATEIbHYIO PaboTy
00y4aronuxcs ¥ Tpy10eMKOCTh
(B yacax) Dopmbl
o KonTaxTHas pabota ¢ TEKyIIEero
e o0yJaronuMucs = KOHTPOJIS
HanmenoBanue 2 § ITpakTHKO- 3 yCIEeBaEMOCTH
Ne pasnena 3 8 OpUEHTUPOBAHHBIE g (no nedensim
n/n JUCLUTUTHHBI 3 = 3aHATHUS S cemecmpa)
=
© g = | = e e ®opma
o] o
= E E =| ° 5 8 E MIPOMEXKYTOTHOH
2|5 2 8 2 é 58| ™ S arTecTaluu
= 2]
EElER|EES 8 | (no cemecmpam)
I~ Q= =
Q. 1 = =
o3| 23| =B =
S g 8 0 [T <
s B & ~ 2 @
= = o
4
1 CtpoeHue BeliecTa 1 1-2 2 2 1 5
DHepreTuka
XUMHYECKUX PEaKIIH.
2 | DiueMeHTHI 1| 34 |2 2 4
XUMHYECKON
TEPMOAMHAMUKH
XuMuveckast KHHETHKa
¥ PaBHOBECHE. Samura
XUMHUYECKUE PEAKLIUH 711ab0PaTOPHBIX
3 peaxt 1| 58 | 4] 6 2 | 4
B TOMOTEHHBIX U pabor.
FeTCPpOreHHBIX KonmoxkBuym Nel
CHUCTEMax
PacTBOpBL. amura
4 | DnekTponuTHYECKas 1 |914 ] 6 6 2 4 71abopaTOPHBIX
JTUCCOIUAIIHS. pabot
5 JucniepcHble cHCTEMBI | 15- 2 4 | 4 3amuTa
Y KOJIJIOMTHBIE 16 J1a00paTOPHBIX




pacTBOpHI pabor.
KonmoxkBuym Ne2
17 3amura
6 ArperaTtHoe cOCTOSTHUE 2 1 6 1aGOPATOPHBIX
BEIIECTBA 18
pabor
UTOTO 3a 1-i 18| 18 Y 3auem
ceMecTp
3amura
7 | XectkocTh BOIBI 1-2 2 2 2 1a0b0paTOPHBIX
pabor.
3amura
8 XUMHS METAIIOB 12 | 2| 2 2 2 1abopaTOPHBIX
pabor.
OcHOBBI ammra
9 SIIEKTPOXUMHUHU. 36 | 4| 2 2 2 1abopaTOPHBIX
Koppo3zus meramios pabot
[TonaTne «BsHKyIIUEY, 3ammura
10 | X KJIACCU(UKAITHSL. 7.8 2 ’ 3 4 1a6OpPATOPHEIX
Boznyniasie BsKymye
pabor
BelleCcTBa
3amura
11 | I'napaBmuieckue 9-10 | 2 | 2 2 2 | nabGopaTopHbIX
BSDKYIIIHE BEIECTBA
pabor
3amura
Koppo3us iemeHTHOr0 11- 711ab0PaTOPHBIX
12 2 2 2 2
KaMHs ¥ OeToHa 12 pabor
Konnoxsuym Ne3
3amura
13 OcHOBHBIE novHﬂTI/m 13- B 5 ) 4 1aGOPATOPHBIX
OPraHMYeCcKON XUMUU 14
pabor
[Tommumeprl. MeTobl Sammta
- J1a00paTOPHBIX
14 HOJ‘IY‘IGHI/IH, CTPOEHUE, 15 2 2 3 4 paTop
CBOMCTBa U 16 pabor.
[IPUMEHCHHUE Konnoxsuym Ne4
MTOT'O 3a 2-# 16 | 16 18 | 22 Oxzamen
ceMecTp
BCEI'O 34 | 34 27 | 49 | 3auem, sx3zamen




®dopma 00yueHHUs — OUHO-3a0THAS

Buabl yueOHOM pabOThI, BKITFOYASI
CaMOCTOSITENBbHYIO paboTy
00yYarONIUXCS U TPYTOEMKOCTh

(B yacax) Dopmbl
o KonTaxTHas pabota ¢ TEKYIIEero
e o0yJaronuMucs = KOHTPOJIS
HaunmenoBanue = § [paxTuko- S yCIEeBaEMOCTH
Ne paszena 3 8 OpUEHTUPOBAHHbBIE g (no nedensim
/i JIICTTMTLTHHBT 5| = 3aHATHS 3 cemecmpa)
@)
g = | = ® e c dopma
= = 25| E o = & | g | npomexyTouHoi
E &z 8= é %& ~ § aTTeCcTaluu
EEl Es|E S 8 | (no cemecmpam)
Q. ~ = I = =2 :
o3| ¥ S| =B =
S & =0 e <
s B & ~ 2 O
= = o
~
1 CtpoeHue BeliecTa 1 1-2 2 2 1 5
DHepreTuka
XUMHYECKUX PEaKIIH.
2 | DnemeHTHI 1| 34 | 2 2 4
XAMUYECKON
TEPMOJAMHAMUKH
XuMuveckast KHHETHKa
Y PABHOBECHE. amura
J1a00paTOPHBIX
3 XUMHYECKUE PEAKITUHI 1 5.8 4 6 > 4 paTop
B TOMOTEHHBIX U pabor.
TETCPOrCHHBIX KonmoxkBuym Nel
CHUCTEMax
PacTBOpBI. amura
4 | DnekTponuTHYECKas 1 |914 ] 6 6 2 4 1abopaTOPHBIX
JTUCCOIUAIIHS. pabot
3amura
JucniepcHble cHCTEMBI 15- TAGOPATOPHBIX
5 | u KoJUTOUIHBIE 1 2 4 1 4
16 pabor.
pacTBOpHI
Konmoxsuym Ne2
17 3amura
6 ArperaTtHoe cOCTOsSTHUE | 2 1 6 1a6OpPATOPHEIX
BEIIlECTBA 18
pabor
MTOTO 3a 1-i 18| 18 9 | 27 3auem
ceMecTp
3amura
7 | KecTkoCTh BOJBI 2 1-2 2 2 2 1abopaTOPHBIX
pabor.
3amura
8 XMMHS METAIIOB 2 12 | 2| 2 2 2 1abopaTOPHBIX
pabor.
OcHOBBI amura
9 SIIEKTPOXUMHUHU. 2 | 36 | 4] 2 2 2 71abopaTOPHBIX
Koppo3zus meramios pabor
[TonATHe «BDKYyIIHEN 3amuTa
10 YHHE», o | 78 | 2| 2 3| 4
WX KJIACCU(HUKAIIHSL. 1ab0paTOPHBIX




Boznymiasie BsxKymye pabot
BelleCcTBa
3amura
11 | I'nApaBmuieckue 9:10 | 2 | 2 2 2 | nabGopaTopHbIX
BSDKYII[HE BEIECTBA
pabor
3amura
Koppo3us iemeHTHOTr0 11- 711ab0PaTOPHBIX
12 2 2 2 2
KaMHs ¥ OeToHa 12 pabor
Konnoxsuym Ne3
3amura
13 OcHOBHBIE novHﬂTI/m 13- 2 ) 5 4 1a6OpPATOPHEIX
OPraHMYeCcKON XUMUU 14
pabor
[Monumepsl. MeTozbl amura
- J1a00paTOPHBIX
14 HOJ‘IY‘IGHI/IH, CTPOEHUE, 15 2 2 3 4 paTop
CBOMCTBA U 16 pabor.
[IPUMEHCHHNE Konnoxsuym Ne4
HUTOI'O 3a 2-it 16 | 16 18 | 22 Okzamen
ceMecTp
BCEI'O 34 | 34 27 | 49 | 3auem, sxzamen




®dopma 00yueHus — 3a09Has

CaMOCTOSTEIbHYIO PaboTy

00y4alomuxcs U TpyI0eMKOCTh

Bunbl yaeOHO paboTHI, BKITIOYAs

(B yacax) ®DopMbI
o KonTtakTHas pabota ¢ TEKyIIero
e 00y4aronMMHuCS = KOHTPOJIS
HaunmenoBanue = § [paxTuko- S YCIIEBAaEMOCTH
Ne paszena 3 8 OpUEHTUPOBAHHbBIE g (no nedensim
n/n JACIHIITHHBI > = 3aHATHS 5 cemecmpa)
=
© v ) o) dopma
) g |= ) = = o
T =1 E s| = 0 = & £ | mpoMexyTOYHOU
3 =
E &z 82 é =t & = S aTTeCTaluu
=l T E s
SE|l =% |E B3 8 | (no cemecmpam)
Q. ~ = I = =2 :
< s | » B =
o) = 4
s BE| & = 2 O
=
= = o
~
1 CtpoeHue BeliecTa 1 1 10
DHepreTuka
XUMHYECKUX PEaKIIH.
2 | DiueMeHTHI 1 1 10
XUMHYECKON
TEPMOJAMHAMUKH
XuMuveckast KHHETHKa 3ammra
Y paBHOBECHE. a6OpaTOPHBIX
XUMUYECKHE PeaKIiu
3 beakl 1 1 2 1 10 pabor.
B TOMOTEHHBIX U
KontponbHas
reTepOreHHBIX
CHCTEMAX pabota Ne 1
PacTBOpBL. amura
4 | DnekTponuTHYECKas 1 2| 2 1 10 71abopaTOPHBIX
JTUCCOIUAIIHS. paboT
JlucrepcHbIe CHCTEMBI amura
5 | ¥ KOJUTOUIHBIC 1 1 10 11ab0opaTOPHBIX
pacTBOpHI pabor.
3amura
J1a00paTOPHBIX
ArperaTtHoe cOCTOsSTHUE
6 P 1 1 10 pabor.
BelleCTBa
KontponbHas
pabora Ne 2
HUTOI'O 3a 1-it
4 4 4 60 3auem
ceMecTp
3amura
7 | KecTkoCTh BOJIBI 1 1 5 1abopaTOpHBIX
pabor.
3amura
J1a00paTOPHBIX
8 XUMUS METAILIIOB 1 1 10 pabor.
KontponbHas
pabora Ne 3
9 OCHOBBI 1 1 ) ! 5 3amuTa
AIIEKTPOXUMHUH. 1abopaTOPHBIX




Koppo3zus meramios paboT
[TonaTne «BsHKyIIUEY, 3ammTa
10 | BX KJIacCH(UKAIHSL. 1 1 1 5 1a60paTOPHBIX
Boznyniasie BsxKymye
pabor
BelleCcTBa
3amura
1 I'mapaBnudeckue 1 1 1 5 71a60paTOPHBIX
BSDKYII[HE BEIECTBA
pabor
3amura
12 Koppo3us nemMmeHTHOTro 1 1 5 71a60PaTOPHBIX
KaMHs ¥ OeToHa
pabor
3amura
13 OcHOBHEIE TOHATHA 1 10 1a60paTOPHBIX
OpraHUYecKOW XHUMHUHU
pabor
3amura
ITonumepsrl. MeTonbl J1a00PaTOPHBIX
14 | ToTyHeHus, cTpoeHue, 1 10 paborT.
CBO¥CTBa U
KontponbHas
IIpUMEHEHHe
pabora Ne 4
HUTOI'O 3a 2-# 4 4 9 55 Dxzamen
ceMecTp
BCEI'O 8 8 13 | 115 | 3auem, sxzamen

5. Conepxxanue IMCHUIJIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jeiaM) ¢ yKazaHueM
OTBe/ICHHOT0 HA HUX KOJMYeCTBA aKaJAeMHYeCKHX YacOB U BU0B YU4eOHbIX 3aHATHIA

5.1. ConeprkaHue JEKIIMOHHBIX 3aHATHI

®dopma 00yUueHHUs — OuHas

Koin-Bo
Ne HaumenoBanue pazaena
Tema u conepxkanue 3aHATUS aKaj.
n/n JUCIUATIIAHBI
JacoB
Brenenue. Ctpoenune atoma. [lepuoanmveckuil 3akoH U
1 CtpoeHue BeliecTa nepuoanveckas cucrema snemeHToB J[.M.Mennaeneesa. 2
XuMUYecKas CBSI3b U CTPOEHUE MOJIEKYJT
OHepreTrueckue SPPEKTHI XUMHUYCCKUX  PEAKIIHM.
DHepreTuKa XuMUYeCKUX Buytpennsis sHeprus u oHrTanbnus. IlepBolii 3akoH
> peaKiuii. DJIeMEeHTHI TepMoauHaMuku. Tepmoxumus. 3akoH ['ecca. Temnora 5
XHMHYECKOM 00pa3oBaHUsI XUMHUYECKUX COCAMHCHHH. BTOpol 3akoH
TEPMOJIMHAMUKH TepMoIMHAMHUKHU. [loHATHE 00 HHTPONUU M IHEPTUHU
I'nb6ca.
CKopocTh XHUMHUUYECKHUX peakiui, BIHUSHHE Ha Hee
pa3IUYHBIX (aKTOpPOB. 3aKOH JEHCTBYIONIUX Macc.
IIpaBuno  Baut-I'odhda. VYpaBHenue  AppeHuyca.
3 XHUMHYeCKass KHHETHKA U DHeprusi akTUBALMKM XUMUYECKUX TpoiieccoB. CKOPOCTh 4
paBHOBecHe reTepoTeHHbIX MpolieccoB. Karaiu3z TroMOTeHHBIM U
TeTEPOTCHHBIN, OMOKaTaIu3. XUMUYECKOE PAaBHOBECHE.
[Mpuauun  Jle-lllaTtenbe, cMmemeHne  pPaBHOBECHS.
KaTanu3 roMmoreHHbli U reTeporeHHbIN.
PACTEODLL CtpoeHnne © cBoiicTBa Boabl. OOImMe CBOWCTBA
DEI. pactBopoB. [lonsaTHe 00 WICATBHBIX pPacTBOpPAX.
4 | DiekTpoIuTHYECKas . 6
KosmuratusHeie CBOMCTBa pacTBOPOB.
JUCCOLIUAIHS

DJIEKTPOJIMTHYECKAs qucconmanys. [ uaponus comnen.
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III/ICHepCHLIe CHUCTEMBI, UX I(J'IaCCI/I(i)I/IKaI_II/IH IO CTCIICHU

JIMCTIEPCHOCTU " arperaTHoOMy COCTOSTHHUIO.
Konnounnsie pactBopsl. KosuiougHoe cocrosHue
JucniepcHble CUCTEMBI U BeEIlECTBA. Croco0sb1 MOJTyYeHHUS KOJIJIOMIHBIX
5 KOJIJIOWIHBIE PACTBOPHI pactBopoB. CBoiicTBa KOJUIOWIHBIX cucTteM. CTpoeHue 2
JIBOMHOTO  3JIEKTPUYECKOTO  CJIos.  AjcopOums B
KOJUIOUZHBIX  pacTBOpax, OOpa30BaHWE  MHIICIUIBI.
DIIeKTPUYECKUM 3apsia KOJUJIOMIHBIX YaCTHII.
Y CTOWYHMBOCTh U KOATYJISALMS KOJUIOUTHBIX CUCTEM.
6 ArperaTHoe COCTOsIHUE XHUMHYECKHE CUCTEMBI. 1'a30BbIe U KUIKHE CHCTEMBI. 5
BellleCcTBa TBep/ible CUCTEMBI.
MeTaisl. CrtpoeHue, CIOCOOBI MOJIy4YeHHUs,
7 | Xumus meTanios . 2
XUMHUYECKHE CBOICTBA.
OcHOBHBIE DJJIEKTpOXUMHYEeCKHe ToHATHA. Kopposus,
3 OCHOBBI PJIEKTPOXUMUU. ONpe/eIeHUe W BHJBl KOPPO3UOHHBIX pa3pylIeHUH. 4
Koppo3us metamion Xumuyeckass U dJIEKTPOXUMUYECKass KOpPpo3us. 3auiura
OT KOPPO3HH.
[TonsaTHe «BSKYIIHE», UX OO0mue 3aKOHOMEPHOCTH IIOJYYCHHS  BO3IYIIHBIX
9 KJaccupuKaIus. BsDKyImux  BemiecTB. [Iporecchl  cXBaThIBaHUA U 2
Bosayuinsie Bskyiue TBepAcHUs. OOJACTH IPUMECHCHHS.
BellleCTBa
OO0mure 3aKOHOMEPHOCTH MOJYYCHHS THAPABIUYCCKUX
I'mapaBnuyeckre BsIXKyIIHUE
10 BsDKyIIUX  BemiecTB. [Ipomecchl  cXBaThlBaHUS H 2
BellleCcTBa
TBepacHUs. OOJACTH IPUMECHCHHS.
1 Koppo3us iemeHTHOr0 dusnyeckas ¥ XUMUICCKass KOPPO3HsI K METOIBI OOPHOBI 5
KaMHs ¥ OeToHa C HEM.
OCHOBBI OPraHMYECKON XMMUU. XUMHUYECKHUE CBOWCTBA
OCHOBHBIE TTOHATHUS N
12 . HEKOTOPBIX npeJcTaBuTeNei AIUKINYECKAX 2
OpraHMYeCcKON XUMUU N
OPraHMYeCKUX COCJIMHEHUN.
[TonydyeHnne  moauMepoB  MeTOJAaMU  IIEMHOH |
[Tommumepsl. MeTobl . o
cryneHuyatoi nonuMmepuszanuu. CTpoeHHE W CBOWCTBa
13 | mosnyyeHus, cTpoeHue, 2
2 nonumepoB.  Peaknuu  oTBepxkaeHus.  OTAenbHBIE
CBOICTBa U IPUMEHEHHE
MIPEJICTABUTEIIH.
BCET'O 34
®dopma 00yUeHHUs — OUHO-3a0THAS
Koin-Bo
Ne HaumenoBanue paznena
Tema u comepxkanue 3aHATUS aKaj.
n/n JUCIUATIIAHBI
JacoB
Brenenue. Ctpoenune atoma. [lepuoanmveckuil 3akoH U
1 CtpoeHue BeliecTa nepuoanveckas cucrema snemeHToB J[.M.Menneneesa. 2
XuMUYecKas CBSI3b U CTPOEHUE MOJIEKYJT
OHepreTrueckue SPPEKTHI XUMHUYCCKUX  PEAKIIHM.
DHepreTuKa XuMHUYECKUX Buytpennsis sHeprus u oHrTanbnus. IlepBolii 3akoH
) peaxiuii. DJIeMEeHTHI TepMoauHaMuku. Tepmoxumus. 3akoH ['ecca. Temnora 5
XHMHYECKOM 00pa3oBaHUsI XUMHUYECCKUX COCAMHCHHH. BTOpol 3akoH
TEPMOJIMHAMUKH TepMoIUHAMUKHU. [loHATHE 00 DHTPONUU W DHEPTHH
I'nb6ca.
CKopocTh XHUMHUUYECKHX peakiui, BIHUSHHE Ha Hee
pa3IUYHBIX (aKTOpPOB. 3aKOH JEHCTBYIONIUX Macc.
IIpaBuno  Bant-T'odbda. VYpaBHenune  AppeHunyca.
XHUMHYeCKass KHHETHKA U p b p ppeHHy
3 DHeprusi akTUBALMKM XUMUYECKUX TpoiieccoB. CKOPOCTh 4

PaBHOBECUC

reTepoTeHHBIX MpolieccoB. Karaiu3z TroMOTeHHBIM U
TeTEPOTCHHBIN, OMOKaTaIu3. XUMUYECKOE PaBHOBECHE.
IIpuauun  Jle-lllaTtenbe, cMmemeHne  paBHOBECHS.
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Karann3 roMoreHHbIN 1 FCTepOFeHHLIi/JI.

CrpoeHne u cBoiicTBa Boapl. OOImMe CBOWCTBA

PacTtBopsI.
pactBopoB. IloHsATHEe 00 WACaNBHBIX pPacTBOpPAX.
4 | DiekTpoIuTHYECKAS . 6
Konnuratusueie CBOMCTBa pacTBOPOB.
JUCCOIMAIIHS %
OnekTposuTHyecKas guccoumanus. 'uaponus comnei.
JucriepcHple CHCTEMBI, X KJIACCU(UKAIUS 0 CTETICHH
JUCIIEPCHOCTHU u arperaTHOMy COCTOSIHHIO.
Komnouansle pactBopel. KommouaHoe  cocTosHHE
JucnepcHble CUCTEMBI U BEIlECTRA. Croco0b1 MOJIYYEHHUSI  KOJIJIOMJIHBIX
5 | KOJIOUIHBIE PACTBOPHI pactBopoB. CBoOICTBa KOJUIOMIHBIX cucTteM. CTpoeHue 2
JIBOMHOTO  DJJIEKTPUYECKOrO  ciios. AjcopOmust B
KOJUIOWJHBIX  pacTBOpaX, OOpa3oBaHWE  MHIICIIBL.
OneKTpudYecKuit 3apsn KOJUTOUTHBIX YacTHII.
Y cToNUMBOCTD U KOATryJISIUs KOJJIOUIHBIX CUCTEM.
6 ArperatHoe cOCTOsTHUE XUMHUYECKHE CHUCTEMBI. ['a30BbIe M JKUJIKHE CHCTEMBI. 2
BEIECTBA TBepable CUCTEMBI.
MeTansl. Crtpoenue, CHOCOOBI MOJTyYEeHHUS,
7 | Xumust MeTaion " 2
XUMUYECKUE CBOMCTBRA.
OCHOBHBIE 3JIeKTpoXUMHUYeckue moHATus. Kopposus,
3 OCHOBBI 3JIEKTPOXUMUMU. ONpENeNeHUEe U BHUIbl KOPPO3UOHHBIX Ppa3pyLICHUMH. 4
Koppo3zus meranios XuMHueckas U 3JEKTPOXUMUYECKas KOppo3us. 3aluTa
OT KOPPO3HH.
[ToHsiTHE «BSDKYIINE), UX OO0mue 3aKOHOMEPHOCTH TOJY4YEHHs]  BO3AYIIHBIX
9 KJIacCH(UKAIIHSL. BSDKyIIMX  BemecTB. Ilpouecchl  cXBaTblBaHUS U 5
Bo3znyminsle BsxKyIue TBepaeHus. O0nacTu MpUMEHEHHUS.
BEIIECTBA
OO0mue 3aKOHOMEPHOCTH TONYYEeHUs THAPABINYECKUX
l'unpaBianueckue BSOKyLIUE
10 BeleCTBa BSDKyIIMX  BemecTB. Ilpouecchl  cXBaTblBaHUA U 2
TBepaeHus. O0nacTu IpUMEHEHHUS.
1 Koppo3zust ueMeHTHOro dusuveckas U XUMHAYeCcKask KOPPO3Us U METOIBI OOPbOBI 2
KaMHs M OeToHa c Heil.
OCHOBBI OpraHu4eckoil xuMuu. XUMHYECKUE CBOMCTBA
OCHOBHBIE NOHATUS .
12 . HEKOTOPBIX IpeacTaBUTENeH AUKINYECKUX 2
OpraHU4eCKOM XUMUU .
OpraHUYECKUX COEAMHEHUI.
[Tonyyenue  HOAMMEPOB  METOJAMM  LEMHOW U
[Tommumepsl. MeToibl y . P .
cTyneHuyaroil monmumepuszauuu. CTpoeHHE U CBOWCTBA
13 | mosyueHus, cTpoeHue, 2
z nonuMepoB.  Peaknum  otBepxkaeHus.  OtThenbHBIE
CBOICTBa U IPUMEHEHHE
IPEICTaBUTENH.
BCEI'O 34
®dopma 00yueHus — 3a09Has
Kon-Bo
Ne Haumenoanue paznena
Tema u conepkanue 3aHATHS aKas.
/o JUCLUTUTHHBI
4acoB
OHnepretudeckne d(PPEeKTsl XUMHYECKHX  PEaKIHii.
OHepreTKa XMMHUECKUX BuyTtpennsin sHeprus u sHTanenusa. [lepBblil 3akoH
) peaxiuii. DJIeMEeHTHI TepMoauHaMuku. Tepmoxumus. 3akoH ['ecca. Temnora 1
XUMHYECKON o0pa3oBaHUs XMMHUYECKHX COeAMHEeHWH. BTopoil 3akoH
TEPMOJIMHAMUKHU TepMoarHaMuKkd. [loHsATHE 00 SHTPONMU W DHEPrHH
I'n66ca.
CKOpOCTh XMMHYECKUX pEakIuii, BIUSHUE Ha HeEe
pasznuuHBIX (PakTOpoB. 3aKOH ACHWCTBYIOIIMX Macc.
3 XuMuueckass KHHETUKA U IlpaBuno  Banr-I'odhda. VYpaBHenue  AppeHuyca. 1

PaBHOBECUC

:‘)HepFI/IH AKTUBAIUH XUMHUYCCKHX IMMPOLECCCOB. CKOpOCTB
T'CTCPOrCHHLBIX MPOLECCCOB. Karanmu3 romoreHHBId U
FeTepOFeHHLIﬁ, Onokarann3. XHMHYECKOE PaBHOBECHUC.
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[Mpuauun  Jle-lllaTtenbe, cMmemeHne  pPaBHOBECHSI.
KaTanu3 roMmoreHHbli U reTeporeHHbIN.
PaCTEODLL CtpoeHne u cBoiicTBa Boapl. OOImMe CBOWCTBA
DEI. pactBopoB. [lonsaTHe 00 WICATBHBIX pPacTBOpPAX.
4 | DiekTpoIUTHYECKAS . 2
KosmuratusHbie CBOMCTBaA pacTBOpOB.
JUCCOIIUAIHS %
DJIeKTpoJUTHYECKas Jucconuanus. [ uaponus coneil.
OcCHOBHBIE DJJIEKTpOXUMHYECKHe ToHATUA. Kopposus,
3 OCHOBBI PJIEKTPOXUMUU. ONpe/eIeHUe W BHJBl KOPPO3UOHHBIX pa3pylIeHUH. 1
Kopposus metamios Xumuyeckass U 3JEKTPOXUMHUYECKass KOPpo3us. 3auiura
OT KOPPO3HH.
[TonsaTHe «BSKYIIHE», UX OO0mupe 3aKOHOMEPHOCTH IIOJYYCHHS  BO3IYIIHBIX
9 KJaccupuKaIus. BsDKyIIUX  BemiecTB. [Iporecchl  cXBaThlBaHUS | 1
Bosayuineie Bskyiue TBepAcHUsA. OOJACTH IPUMECHCHHS.
BellleCcTBa
OO0mmupe 3aKOHOMEPHOCTH MOJYYCHHS THIPABIMICCKUX
I'mapapnuyeckue BsXKyIIHUe
10 BsDKyIIUX  BemiecTB. [Ipomecchl  cXBaThlBaHUS H 1
BelllecTBa
TBepacHUs. OOJACTH IPUMEHCHHS.
1 Koppo3us iemeHTHOr0 dusnueckas ¥ XUMUICCKas KOPPO3Hs H METOABI OOPHOBI 1
KaMHs ¥ OeToHa C HEM.
BCET'O 8
5.2. JlaGopaTopHBIN TPAKTUKYM
®dopma 00yueHus — ouHas
Kon-Bo
Ne HaumenoBanue pazzena
Tema u conepxkaHue 3aHATHS aKam.
/1 JUCIUATIINHBI
JacoB
1 CtpoeHue BeliecTa Kitaccel HeopraHu4eckux COeTMHEeHHH. 2
XHUMHYECKass KHHETHKA U UccnenoBanue 3aBUCUMOCTH CKOPOCTHU
5 paBHOBecHe. XMUMUYECKHE XUMHYECKOHN peakiny OT KOHIIEHTpaIui 6
peaKIui B TOMOT€HHBIX U B3aMMOJICHCTBYIOIIUX BellecTB. M3ydeHue
reTepOTeHHBIX CUCTEMax CMEIICHHS TTOJIOKEHUSI XUMHUYECKOT'0 PaBHOBECHUS
PacTtBopsI.
UccnenoBanue npoieccoB B pacTBOPax
3 DJIEeKTPOIUTHYECKAS . 6
3NEKTPOJIUTOB. MiccnenoBanue ruipoin3a coyiei.
JUCCOIIAIHA.
4 JucnepcHble CUCTEMBI U UccnenoBanue AUCIEPCHBIX CUCTEM. 4
KOJIJIOWJIHBIE PACTBOPHI HccnenoBanue CBONCTB KOJUIOUIHBIX PACTBOPOB
AHanuTH4eckoe onpeaeseHue )XECTKOCTH 2
5 JKecTKkoCTh BOABI BOJIOITPOBOJIHOM BOJIbI. PeareHTHOE yMsryeHue
00pa3IoB BOJHI.
UccnenoBanue peakiiuii OKUCIEHUS- 2
6 XHUMHS METAIIIOB BOCCTaHOBJIEHHU. McciaeqoBaHne XUMHYECKUX
CBOWCTB METAJJIOB
7 OCHOBBI PJIEKTPOXUMUU. Hccnenosanne XUMHUYECKUX CBOMCTB METAJLIOB U 2
Koppo3us metamion KOPPO3WH METAJJIOB U CILJIABOB.
[TonsaTue «BsSKYIIHE», UX UccnenoBanue CBONCTB BO3AYIIHBIX BXKYIIUX 2
8 knaccudukamus. Bo3aymineie BEILIECTB
BSDKYIIIME BElIeCTBa
9 I'mapaBnuyeckue BsXKyIIUe UccnenoBanue CBONUCTB rUPaBINYECKUX 2
BelllecTBa BSDKYIIIUX BEIECTB
10 Koppo3sus nementHoro kamus | MccienoBaHue KOppo3uu 1IeMEHTHOTO KaMHS U 2
u 0eToHa OeroHa
1 OCHOBHBIE TTOHATHUS N3ydeHne CBONCTB HEKOTOPHIX OPTraHUYECKUX 2
OpPraHWYECKON XUMUU COCIMHCHUH.
12 [Tomumepsl. MeTobl HccnenoBanue METOAOB MOJTYUYEHUS U CBOVICTB 2
TIOJTYYEHUsI, CTPOEHUE, BMC.
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CBOICTBA U IMIPUMCHCHHNEC

BCET'O 34
®dopma 00yueHUs — OYHO-3a0THAS
Kon-Bo
Ne HaumenoBanue pazzena
Tema u conepkaHue 3aHATHS aKam.
/1 JUCIUATIINHBI
JacoB
1 CtpoeHue BeliecTa Kitaccwl HeopraHu4eckux COeTMHEeHHH. 2
XHUMHYECKass KHHETHKA U UccnenoBanue 3aBUCUMOCTH CKOPOCTHU
5 paBHOBecHe. XMUMHUYECKHE XUMHYECKOHN peakiny OT KOHIIEHTpaIui 6
peaKiMyu B TOMOT€HHBIX U B3aMMOJICHCTBYIOIIUX BellecTB. M3ydeHue
reTepOTeHHBIX CHCTEMax CMEIIICHHS TTOJIOKEHUSI XUMHUYECKOT'0 pPaBHOBECHUS
PacTtBopsI.
UccnenoBanue npoleccoB B pacTBOpax
3 DIIEeKTPOJIUTHYECKAS . 6
3NEKTPOJIUTOB. MiccnenoBanue ruipoin3a coyiei.
JUCCOIIAIHA.
4 JucnepcHble CUCTEMBI U UccnenoBanue AUCIEPCHBIX CUCTEM. 4
KOJIJIOWJIHBIE PACTBOPHI HccnenoBanue CBONCTB KOJUTOUIHBIX PACTBOPOB
AHanuTH4eckoe onpeaesieHue )XECTKOCTH 2
5 JKecTKkoCTh BOABI BOJIOITPOBOJIHOM BOJIbI. PeareHTHOE yMsAryeHue
00pa3IoB BOJHI.
UccnenoBanue peakiiuii OKUCIEHUs- 2
6 XHUMHS METAIIIOB BOCCTaHOBJIEHHU. McciaeqoBaHne XUMHYECKUX
CBOWCTB METAJJIOB
7 OCHOBBI PIEKTPOXUMUU. Hccnenosanne XUMUYECKUX CBOMCTB METAJLIOB U 2
Koppo3us metamion KOPPO3WU METAJJIOB U CILJIABOB.
[TonsaTue «BsSKYIIHE», UX UccnenoBanue CBONCTB BO3YIIHBIX BXKYITUX 2
8 kinaccudukamys. Bo3aymHeie | BemecTs
BSDKYIIIME BElIeCTBa
9 I'mapaBnuyeckue BsXKyIIUe UccnenoBanue CBONUCTB rUPaBINYECKUX 2
BelllecTBa BSDKYIIIUX BEIECTB
10 Koppo3sus nementHoro kamus | MccienoBaHue KOppo3uu 1IeMEHTHOTO KaMHS U 2
u 0eToHa OeroHa
1 OCHOBHBIE TTOHATHUS N3ydeHne CBONCTB HEKOTOPHIX OPTraHUYECKUX 2
OPraHWYECKON XUMUU COCIMHCHUH.
[Tommumepnl. MeTobl HccnenoBanue METOAOB MOJTYUYEHUS U CBOVICTB 2
12 | nomy4eHus, CTPOCHHE, BMC.
CBOICTBA U MPUMEHEHNE
BCET'O 34
dopma 00yueHHs — 3a04Has
Kon-Bo
Ne HaumenoBanue pazzena
Tema u conepxkaHue 3aHATUS aKam.
/1 JUCIUATIINHBI
JacoB
XHUMHYeCKass KHHETHKA U UccnenoBanue 3aBUCUMOCTH CKOPOCTH
1 paBHOBecHe. XMUMUYECKHE XUMHYECKOHN peakiny OT KOHIIEHTpaIui B
peaKiui B TOMOTE€HHBIX U B3aMMOJICHCTBYIOIIUX BellecTB. M3ydeHue
reTepOTeHHBIX CHCTEMax CMEIIICHHS TTOJIOKEHUSI XUMHUYECKOT'0 PaBHOBECHUS
PacTtBopsI.
UccnenoBanue npoleccoB B pacTBOPax
2 DIIEeKTPOJIUTHYECKAS . 2
3NEKTPOJIUTOB. MiccnenoBanue ruipoin3a coyiei.
JUCCOIIAIIHA.
3 OCHOBBI PJIEKTPOXUMUU. Hccnenosanne XUMHUYECKUX CBOMCTB METAJLIOB U 2
Koppo3ust meTamioB KOPPO3WHU METAJJIOB U CILJIABOB.
[TonsaTHe «BSKYIIHE», UX . 1
UccnenoBanue CBONCTB BO3YIIHBIX BXKYITUX
4 knaccudukamys. Bo3aynineie

BsDOKYIIME BCIICCTBA

BCIICCTB
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HccnenoBanue cBONCTB FUAPABINYECKUX 1
5 I'unpaBianueckue BSOKyLIUE BSDKYIIIMX BEILECTB
BEIECTBA HccnenoBanue KOPpO3UM LIEMEHTHOT'O KAMHS U
OeToHa
BCEI'O 8
5.3. [TpakTrueckue 3aHITHS YY€OHBIM IJIAHOM HE MPEIYCMOTPEHBI.
5.4. ['pynmoBbie KOHCYJBTAIMU TIO KYPCOBBIM IIPOCKTaM YUYEOHBIM ILIAHOM HE
[IPETYCMOTPEHBI.
5.5. CamocTtosrenbHas paboTta
®dopma 00yueHus — ouHas
Kon-Bo
Ne HaumenoBanue paznena
i P —— Conepxanue paboThI aKaj.
4acoB
Mopnenu ctpoeHust aToMoB. KBaHTOBBIE UHCIIA.
OnexTpoHHbIE KOH(HUTYparu aToMOB. [loHsTHE
XUMUYECKOH CBSI3U, OCHOBHBIE XapAKTEPUCTUKH.
1 | Ctpoenue BemiecTBa MexaHu3M 00pa3oBaHuUs CBSI3W HA OCHOBE 5
IpeicTaBIeHui 0 cTpoeHun aToMoB. KoBasieHTHas
CBsI3b. METO/Ibl BaAJIEHTHBIX CBSA3EH U MOJIEKYISIPHBIX
opOutaneii. BzauMoeicTBrEe MEXKTy MOJICKYJIAMH.
OYHKIUU COCTOSIHUS cucTeMsl. [TapameTpsl cocTosiHUS.
Pabora u Teruiora. CaMonpon3BOJIBHBIE U
OHepreTuKa XMMHUECKHX PUHYIUTENbHBIE IPOLIECCHI. Y CJIOBUE
) peakuuii. DIeMeHThI CaMOTIPOU3BOJIBLHOCTH TEUEHUS IPOLEcca U ero 4
XAMUYECKON okoH4aHwus. TermnoBoi a¢ ekt mporecca.
TEPMOJIMHAMUKHU OK30TEepMHUUECKHE U SHAOTEPMUYECKUE TPOLIECCHI.
CrnenctBus u3 3akoHa ['ecca. Tepmoxumuueckue
pacyeThl.
XuMHUecKasi KHHETUKA KaK HayKa O MEXaHU3Max U
MyTSIX Pa3BUTHUSI XUMUYECKUX peakuuil. [loMorenusie u
XuMHuecKast KHHETUKA U
3 paBHOBECHE. TETEPOTEHHBIE MPOLECCEI. BnusiHue Ha cKOpocTh 4
XUMUYECKUX PEaKINM KOHLIEHTPALlUU PEearupyomux
BEIIECTB U TEMIEPATYPBHI.
ArperatHble COCTOSIHUSI 1 aHOMaJIbHbIE CBOMCTBA BOJBI.
IToBepxHOCTHOE HaTsKeHUE. [ uaparanus HOHOB.
PacTBOpbL. ®u3nyeckue U XMMHUYECKUE MPOLECChl IPU
pactBopeHuu. HekoTopbie 3aKOHOMEPHOCTH
4 | DiekTpoIuTHIECKas 4
e — pacTBopuMOCTH BetecTB. CrIocOObI BRIpaKEHHUS
KOHLIEHTpAaIH1 pacTBOPOB. Jlucconnanus KUCIOT,
OCHOBaHMM, coyiel B BOJHBIX pacTBopax. Juccounanus
Bosibl. OHHBIE ypaBHEHUS peakiuid. ['uaponus coineil.
Hucnepcusle Tena. JlucnepcHoe COCTOsTHUE.
5 JucnepcHble CUCTEMBI U OcobeHHocTH nucnepcHoro coctosiHus. [loBepxHOCTHAS 4
KOJUIOUJHBIE PACTBOPHI AKTUBHOCTD BEILECTBA B JUCIEPCHOM COCTOSIHUU. ['enu
U CTYJIHU.
XUMHUECKHE CUCTEMBI. |'a30BbI€ U )KUJIKHE CUCTEMBI.
TBepable cuctemsl. Bzaumonelicteue Mexay 4acTHIIAME
BEIIECTB B XUMHUYECKUX CHCTEMaX. 3aKOH
ArperatHoe cOCTOsTHUE
6 . pactpenenenus bonsimana. YpaBHenue Menjeneena- 6
Kunaitnepona. YpaBHenue Ban-nep-Baansca. oHHbIe,
MOJIEKYJIIpHBIE, aTOMHBIE KpucTaIIbl. [loaumopdHbie
Moaudukanuu. Mzomopdusm. Jledeks
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KpHCTaHHH‘IeCKOfI PCIICTKH.

XKectkocThb BOJBI

COJICHOCTD U KECTKOCTh MPUPOTHBIX BOJ.
Bo3HukHOBeHUE KapOOHATHOM KECTKOCTH.
HNoHooOMeHHBIE CITOCOOBI YMSATYCHHS B 00€CCOTUBAHUS
BOJIBI.

XUMUS METAJIJIOB

PaCHpOCTpaHeHHOCTL MCTAJIJIOB B ITPUPOAC.
KHaCCI/I(l)I/IKaI_II/ISI METAJJIOB. cDI/I3I/I‘IGCKI/IG,
MEXaHUYECKHE U TEXHOJIOTMYECKUE CBOMCTBA METAJIJIOB.
KpI/ICTaJ'IJ'II/I‘{eCKOG CTPOCHUEC MCTAJIJIOB. XuMH4YeCcKue
CBONCTBa S-, p-, d-meTtamnoB. THIIBI OKUCITUTEIBHO-
BOCCTAHOBHUTCJIIBHBIX peaKuHﬁ. OxucnIuTe u U

BOCCTaHOBHUTENU. MeTon QJICKTPOHHO-MOHHOT O Oananca.

OCHOBBI 3JIEKTPOXUMUHU.
Koppo3zus meramios

OT1in4ne XUMHUIECKUX peaKuHﬁ OT DJICKTPOXUMHYCCKHUX.

OnexTpoxuMudeckune cucteMbl. OCHOBBI TEOPHH
raJIbBaHUYECKOT0 dJIEMEHTa. DJIEKTPONIH3. 3aKOH
®dapazest. Dnextponusepsl. [IpuMeps! 1 IpruMeHeHne
AJIEKTPOJIN3a. 3allIuTa METAJUIOB OT KOPPO3HH ITyTEM
M3MEHEHHs CBOHCTB KOPPO3UOHHOI cpelibl U
JIETHPOBaHUS METaJJIOB.

10

IToHsATHE «BSHKYLIUE, UX
KJaccupuKaIus.
BoszaymiHeie BOXKyIIHE
BEILECTBA

CTpOUTENBHBIA U BEICOKOTIPOYHBIN (TEXHUYECKUH ) THIIC.

IIpupoaHsie ChIpbeBbIe MaTEPUANIBI U TEXHOTEHHBIE
MPOIYKTHI, UCIIOJIb3yEeMbl€ IIPU UX MPOU3BOJICTBE.
CxeMa npeBpallleHui ABYBOIHOIO THIICA TIPU
HarpeBaHUM U XapaKTePUCTHKA MOJTYyYaeMbIX
npoayKToB. TexHOIOTHs MPOU3BOACTBA, CBOMCTBA U
npumeHenue. [Ipoueccsl, NpoucxoasIue npu
TBepAeHUU. CTpoUTEIbHAs BO3AYyIIHAS U3BECTh. Bubl
CTpOUTEIbHON n3BecTH. ChIpbEBbIE MAaTEPUATIBL.
Texnonorust npoussojcTsa. [Ipoueccel, npoucxoasiue
npu 00xure KapOOHATHOTO CHIPhS. [ aleHne u3BeCTH.
TBepaeHue n3BecTH NpU OOBIYHBIX TEMIEpaTypax U Mpu
TUAPOTEPMANbHOM 00padoTke. CBOWCTBA HETAIICHOH U
raieHol N3BeCTH, 00JIaCTH WX MTPUMEHEHUSI.

11

rI/IILpaBJ'II/I‘IeCKI/Ie BsXKYIIUC
BC€IICCTBA

ITpou3BOACTBO MOPTIAHANIEMEHTA CYXHM H MOKPBIM
criocobom. [IpenmyinecTBa U HEJOCTATKH KaXI0TO
crioco6a. [Iporeccrl, MPOUCXOnAIINE B OTACIBHBIX
30Hax Bpainawineics meun. CocTaB U CBOMCTBa
OTIEIbHBIX KIIMHKEPHBIX MUHEpaAIOB. BiusHue
KJIMHKEPHBIX MUHEPAJIOB Ha CTPOUTEIHbHO-TEXHHUCCKHE
CBOMCTBa MOpTIAHANIEMEHTa. [ TMHO3EMHCTHIH IIEMEHT.
XHUMHKO-MHHEPATOTHIeCKuii cocTaB. ChIphEBbIC
MaTtepuasibl. CriocoOs! mpon3BoacTBa. PHU3NKO-
XUMHUYECKHE TPOIECCHI TBEPACHUS TITHHO3EMUCTOTO
nemenTta. CBoiicTBa INIMHO3EMUCTOTO LIEMEHTA U
00J1aCTH IPUMEHEHHS.

12

Koppo3ust ieMeHTHOro
KaMHs ¥ OeToHa

dusudeckas koppo3us 6erona. Kopposus
BBIIIEJIAYMBAHUA. YTIEKUCIOTHAsI, MarHe3uajabHasl,
cynbdaTHast KOppo3usi. MeTo bl 3aIUTH O€TOHA OT
Koppo3uu. [I[pu4rHbI MOBBILIEHHONW KOPPO3UOHHOU
CTOMKOCTH MYyLI[0JIAHOBOTO OPTIAHILIEMEHTA B
MIPECHBIX U CYJIb()aTHBIX BOJAX.

13

OCHOBHBIC TTOHSATHS
OpFaHH‘{eCKOﬁ XUMHH

H300pakeHne opraHu4eckux COeMHEHUH C MOMOIIIBIO
CTPYKTYpHBIX popmyi. M3omepusi. DieKTpoHHOE
CTpOeHHE aToMa yriiepoja. THIIbl XUMUYECKHX peakInit
M X MeXaHU3Mbl. B3anMHOe BIUsTHIE aTOMOB B
Mmorekyie. Kimaccugukanus 1 HOMeHKIaTypa
OpPraHWYeCKUX COCTMHEHUH.
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14

[Tommumepsl. MeToibl
MOJIy4Y€HHUsI, CTPOCHHUE,
CBOICTBa U IPUMEHEHHE

PamukanbHas COOIUMEPHU3aIns Ha IPUMEPE CXEMBI
MOJTy4YCHHsI OyTaJHEeH-CTUPOJIBLHOTO KaydyKa.
[TonuaTHIICH, TOHUITPOTHIICH, TTOJTUXJIOPBUHUII,
MOJIM30TIPEH TOJyYeHUe, CBOMCTBA U MPUMEHEHUE.
Bynkanuzanus. MoyeBuHOQOpMaTbICTUIHBIC U
MeJIaMUHO(POPMaIbACTUIHBIC CMOJIBI. DTTOKCHIHBIC
CMOJIBI.

BCETO

49

®dopma 00yueHUs — OYHO-3a0THAS

Ne
n/n

HaumenoBanue pasnena
JIIMCLHMITIIAHEI

Conepxanue paboThI

Koin-Bo
aKaj.
4acoB

CTpOQHI/Ie BCIICCTBA

Mopnenu ctpoeHust aToMoB. KBaHTOBBIE UHCIIA.
OnexTpoHHbBIE KOH(HUTYparu aToMOB. [loHsTHE
XUMUYECKOH CBSI3U, OCHOBHBIE XapAKTEPUCTUKH.
MexaHu3M 00pa3oBaHuUs CBSI3W HA OCHOBE
IpencTaBIeHuil 0 cTpoeHun aToMoB. KoBasieHTHas
CBsI3b. METO/Ibl BAJIEHTHBIX CBS3€H M MOJIEKYJISIPHBIX
opOutaneil. BzanMoeicTBre MEXTy MOJICKYJIAMH.

DHepreTuKa XuMHUYECKUX
peaKiuii. DJIeMEeHTHI
XUMHUYECKOM
TEPMOJIMHAMUKH

OyHKIMU cocTostHUA cUcTeMbl. [lapaMeTpsl cocTOSHUS.
Pabora u Teruiora. CaMonpon3BOJIbHBIE U

MIPUHY AUTENBHBIE MIPOIECCHI. Y CJIOBHE
CaMOIIPOU3BOJIBHOCTH TEYECHHUS MTPOIECCa U eT0
oxoH4aHwus. TemmoBoi adexT nmpouecca.
DK30TepMHUUYECKHE U SHAOTEPMUYECKHE ITPOLIECCHI.
Crnencrus u3 3akoHa ['ecca. Tepmoxumudeckue
pacyeThl.

XuMH4YecKas KUHETUKA U
PaBHOBECHE.

XuMHUYecKass KUHETUKA KaK HayKa 0 MEXaHU3Max u
MyTAX Pa3BUTHA XUMHUYCCKHUX peaKum"d. I'omoreHHBIE U
T'CTCPOrCHHLIC IPOLICCCHI. Bnusiaue Ha CKOpPOCTH
XUMHUUYECCKHUX peaKuHﬁ KOHICHTpAIUU pCarupyrommux
BCIICCTB U TCMIICPATYPHI.

PacTtBopsI.
ONIEeKTPOJIUTUYECKAS
JUCCOLMALIMSL.

ArperatHble COCTOSIHUSI 1 aHOMaJIbHbIE CBOMCTBA BOJBI.
IToBepxHOCTHOE HaTsKeHUeE. [ naparanus HOHOB.
®u3nyeckue U XMMHUYECKUE MPOLECCHI IPU
pactBopeHuu. HekoTopbie 3aKOHOMEPHOCTH
pacTBopuMOCTH BetecTB. CrIocOOBI BEIpaKEHHS
KOHLIEHTpAaIH1 pacTBOPOB. Jlucconnanus KUCIOT,
OCHOBaHMM, coyiel B BOJHBIX pacTBopax. Jluccounanus
Bosbl. OHHBIE ypaBHEHUS peakiui. ['uaponus coiueil.

I[I/ICHepCHLIe CHUCTEMBI U
KOJIJIOUIHBIC PACTBOPLI

III/ICHepCHLIe TCia. HI/ICHepCHOQ COCTOsAHHUCE.
OcobeHHOCTH JAUCIICPCHOI'0 COCTOSHUA. HOBCpXHOCTHa}I
AKTUBHOCTD B€UIIECCTBA B TUCIICPCHOM COCTOSIHUH. T'enn
H CTYJHU.

ArperaTﬂoe COCTOAHUE
BC€IICCTBA

B3aumoneiicTBue MeX 1y YaCTUL[AMU BELIECTB B
XUMUYECKUX CUCTEMAaX. 3aKOH paclpeeieHus
Bonbumana. YpaBuenue MenjeneeBa-KiaitnepoHa.
Ypasuenue Ban-nep-Baansca. MoHHBIE, MOJEKYIISIPHEBIE,
aToMHBIe KpucTauibl. [TonnmopdHbie Mo uKauy.
N3oMopdusM. JleheKThl KPUCTAITMYESCKON PEIISTKH.

XKectkocThb BOJBI

COJICHOCTD U KECTKOCTh MPUPOIHBIX BOJ.
Bo3HukHOBeHUE KapOOHATHOM KECTKOCTH.
HNoHooOMeHHBIE CITOCOOBI YMSATYCHHS B 00€CCOTUBAHUS
BOJIBI.

XUMUS METAJIJIOB

PaCHpOCTpaHeHHOCTL MCTAJIJIOB B ITPUPOAC.
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KHaCCI/I(l)I/IKaI_II/IH METAJJIOB. cDI/I3I/I‘I€CKI/IG,
MEXaHUYECKHE U TEXHOJIOTMYECKUE CBOMCTBA METAJIJIOB.
KpI/ICTaJ'IJ'II/I‘{eCKOG CTPOCHUEC MCTAJIJIOB. XuMH4YecKue
CBONCTBa S-, p-, d-metannoB. THIIBI OKUCITUTEIBHO-
BOCCTaAHOBHUTCIBHBIX peaKuHﬁ. OxucnIuTeIu U

BOCCTaHOBUTENU. MeTon QJICKTPOHHO-MOHHOT O Oananca.

OCHOBBI 3JIEKTPOXUMUHU.
Koppo3zus meramios

OTinune XUMHUIECKUX peaKuHﬁ OT DJICKTPOXUMHYCCKHUX.

OnexTpoxuMudeckune cucteMbl. OCHOBBI TEOPHH
raJIbBaHUYECKOI0 dJIEMEHTa. DJIEKTPONIH3. 3aKOH
®dapazest. Dnextponusepsl. [IpuMeps! 1 MpUMeHeHNe
AJIEKTPOJIN3a. 3alIUTa METAJUIOB OT KOPPO3HH ITyTEM
M3MEHEHHs CBOHCTB KOPPO3UOHHOM Cpelibl U
JIETHPOBaHUS METAJJIOB.

10

IToHsATHE «BSIKYLIUE, UX
KJaccupuKaIus.
BoszaymiHeie BOXKyIIHE
BEILECTBA

CTpOUTENBHBIA U BEICOKOTIPOYHBIN (TEXHHYECKUH) THIIC.

IIpupoaHsie ChIpbeBbIe MaTEPUATIBI U TEXHOTEHHBIE
MPOIYKTHI, UCIIOJIb3yEeMbl€ IIPU UX MPOU3BOJICTBE.
CxeMa npeBpallleHui ABYBOIHOIO THIICA TIPU
HarpeBaHUM U XapaKTEPUCTHKA MOIYyYaeMbIX
npoayKToB. TexHOIOTHs MPOU3BOACTBA, CBOUCTBA U
npumeHenue. [Iponeccsl, NpoucxoasIe npu
TBepAeHUU. CTpoUTeabHas BO3AYyIIHAS U3BECTh. Bubl
CTpOUTEIbHON n3BeCTH. ChIpbEBbIE MAaTEPUATIBL.
TexHonorust npoussojcTsa. [Ipoueccel, npoucxoasiue
npu 00xure KapOOHATHOTO CHIPhS. [alIeHne u3BeCTH.
TBepaeHue nu3BecTr Npy OOBIYHBIX TEMIIEpATypax U NpU
TUAPOTEPMAILHOM 00paboTke. CBOWCTBA HETaIICHOH U
raieHoi N3BeCTH, 00JIaCTH WX MTPUMEHEHHUSI.

11

rI/IILpaBJ'II/I‘IeCKI/Ie BsXKYIIUC
BC€IICCTBA

ITpou3BOACTBO MOPTIAHANIEMEHTA CYXHM H MOKPBIM
criocobom. [IpenmyInecTBa U HEJOCTATKH KaXI0TO
crioco6a. [Iporeccrl, MPOUCXOIANINE B OTICIBHBIX
30Hax Bpaiarinecs meuu. CocTaB U CBOMCTBa
OTIEIbHBIX KIIMHKEPHBIX MUHEpaAIOB. BiusHue
KJIMHKEPHBIX MUHEPAJIOB Ha CTPOUTEIHHO-TEXHHUCCKHE
CBOMCTBa MOPTIAHAINIEMEHTA. [ TMHO3EMHCTHIH IIEMEHT.
XHUMHKO-MHHEPATOTHIeCKuii cocTaB. ChIphEBbIC
MaTtepuasibl. CriocoOsl pou3BoacTBa. PHU3HKO-
XUMHUYECKUE TIPOIIECCHI TBEPIACHUS TIIHHO3EMUCTOTO
nemenTta. CBoiicTBa INIMHO3EMUCTOTO LIEMEHTA U
00J1aCTH TIPUMEHECHHS.

12

Koppo3ust ieMeHTHOro
KaMHs ¥ OeToHa

dusudeckas koppos3us 6erona. Kopposus
BBIIIECIAYMBAHUSA. Y TIEKUCIOTHASI, MAaTHE3UAJIbHAS,
cynbdaTHast KOppo3usi. MeTo bl 3aUTH O€TOHA OT
Koppo3uu. [I[pu4rHbBI MOBBILIEHHONW KOPPO3UOHHOU
CTOMKOCTH MYyLI[0JIAHOBOTO OPTIAHILIEMEHTA B
MIPECHBIX ¥ CYJIb(aTHBIX BOJAX.

13

OCHOBHBIC TTOHSATHS
OpFaHH‘{eCKOﬁ XUMHH

H300pakeHne opraHu4eckux COeAMHEHUH C TOMOIIBIO
CTPYKTYpHBIX popmyi. M3omepusi. DnekTpoHHOE
CTpOeHHE aToMa yriiepoja. THIIbl XUMUYECKHX peakInit
M X MeXaHU3Mbl. B3anMHOe BIUsTHIE aTOMOB B
Mmorekyie. Kitaccugukanus 1 HOMeHKIaTypa
OpPraHWYEeCKUX COCTMHEHUH.

14

[Tommumepsl. MeTo b1
MOJIyY€HHUsI, CTPOCHHUE,
CBOICTBa U IPUMEHEHHE

PamukanbHas COMOMUMEPHU3aIUs Ha IPUMEPE CXEMBI
MOJTyYCHHsI OyTaJHEeH-CTUPOJIBLHOTO KaydyKa.
[TonuaTHIICH, TOHUITPOTIHIICH, TTOTUXJIOPBUHUII,
MOJIM30TIPEH TOJyYeHNEe, CBOMCTBA U MPUMEHEHUE.
Bynkanuzanus. MoyeBuHOQOpMaTbICTUIHBIC U
MeJIaMUHO(POPMaIbACTUIHBIC CMOJIBI. DTTOKCHIHBIC
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CMOJIBI.

BCETO
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®dopma 00yueHus — 3a09Has

Ne
n/n

HaumeHnoBanwue pasnena
JIMCLHMITIAHEI

Conepxanue paboOThI

Koin-Bo
aKaj.
4acoB

CTpOQHI/Ie BCIICCTBA

Ctpoenue atoma. [lepuoguyeckuii 3aKoH 1
MEPUOINYECKAsi CUCTEMA DJIEMEHTOB
J.N.MenneneeBa. XumMuyeckasi CBsi3b U CTPOCHHUE
MOJICKYJT

10

DHepreTuKa XuMHUYECKUX
peaxiuii. DJIeMEeHTHI
XUMHUUYECKOM
TEPMOJIMHAMUKH

DHepreTudeckre 3QPEKTh XUMUUECKUX PEaAKIIHMA.
BuyTpennss sneprus u sHTansnus. [lepBoiii 3aKkoH
tepMmonHamMuku. Tepmoxumus. 3akoH ['ecca.
Tennora 06pa3oBaHUsT XUMHUYECKUX COCTUHECHUM.
BTtopoii 3akon Tepmoaunamuku. [Torstue 00
SHTpONHH u dHeprun [ 'nooea.

10

XuMH4YecKas KUHETUKA U
PaBHOBECHE.

XuMHYecKkasi KHHEeTUKa KaK HayKa O MEXaHU3Max U
MYyTSX Pa3BUTHS XUMUYECKUX PEAKIUH.
['omoreHHsie 1 reTeporeHHbIe Mponecchl. BiusHue
Ha CKOPOCTh XUMUUYECKHUX PEAKINI KOHLEHTPALUU
pearupyromux BelecTB U TeMIEpaTyphl.

10

PacTtBopsI.
OIEeKTPOIUTUYECKAS
JUCCOLMALIMSL.

ArperaTHble COCTOSIHHSI 1 aHOMaJIbHbIE CBOMCTBA
BOJIbI. [ToBepxHOCTHOE HaTsKeHUE. [ Maparamus
noHOB. dU3MYecCKre U XUMUYECKHE TTPOIIECCHI TIPH
pactBopeHuu. HekoTopbie 3aKOHOMEPHOCTH
pacTtBOpuUMOCTH BeriecTB. CrocoObI BEIPAKEHUSI
KOHIICHTPAIIMU PacTBOPOB. Jlucconuanus Kucior,
OCHOBAHMH, COJIEN B BOJHBIX pacTBOpPax.
Huccounanus Boabl. NOHHBIE ypaBHEHUS PEAKIUMA.
I'maponus coueil.

10

I[I/ICHepCHLIe CHUCTEMBI U
KOJIJIOUIHBIC PACTBOPLI

JlucniepcHble CUCTEMBI, UX KJIacCU(pUKaLUS MO
CTETNEeHH JUCTIEPCHOCTH U arperaTHOMY COCTOSTHUIO.
Komnmoungneie pactBopsl. Komtonnoe cocrosinie
BeniecTBa. CriocoObl MOTyYeHHs KOJUTOUIHBIX
pactBOpoB. CBOMCTBA KOJUTOUJHBIX CUCTEM.
CTpoeHue ABOMHOIO AJIEKTPUUYECKOTO CIIOA.
Ancop6uust B KOJUIOUAHBIX pacTBOpax,
00pa3zoBaHue MUIIEIUIBI. DICKTPUICCKUN 3apsiT
KOJUTOMJIHBIX YacTHUL. Y CTOHYMBOCTh M KOATYJISALUS
KOJUTOMJIHBIX cUcTeM. ['enu U cTyaHu.

10

ArperaTﬂoe COCTOAHUE
BC€IICCTBA

B3aumoneiicTBue MeX 1y YaCTUL[AMU BELIECTB B
XUMUYECKUX CUCTEMAaX. 3aKOH pacipeeeHus
Boneumana. YpaBuenue MenjeneeBa-KiaitnepoHa.
Ypasuenue Ban-nep-Baansca. MoHHBIE, MOJEKYIISIPHBIE,
aToMHBIe KpucTaLibl. [lonnmopdHbie MoMpuKauy.
N3oMopdusMm. JlehekThl KPUCTAIMYESCKON PEIISTKH.

10

XKectkocThb BOJBI

COJICHOCTD U KECTKOCTh MPUPOTHBIX BOJ.
Bo3HukHOBeHUE KapOOHATHOW KECTKOCTH.
HNoHooOMeHHBIE CITOCOOBI YMSATYCHHS B 00€CCOTUBAHUS
BOJIBI.

XUMUS METAJIJIOB

PaCHpOCTpaHeHHOCTL MCTAJIJIOB B ITPUPOAC.
KHaCCI/I(l)I/IKaI_II/IH MCETAJIJIOB. cDI/I3I/I‘I€CKI/IG,

10
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MEXaHUYECKHE U TEXHOJIOTMYECKUE CBOMCTBA METAJIJIOB.
KpI/ICTaJ'IJ'II/I‘{eCKOG CTPOCHUEC MCTAJIJIOB. XuUMH4YeCcKue
CBONCTBa S-, p-, d-meTtamnoB. THIIBI OKUCITUTEIBHO-
BOCCTAHOBHUTCIIBHBIX peaKuHﬁ. OxucnIuTenu u

BOCCTaHOBUTENIU. MeTon QJICKTPOHHO-MOHHOT O Oananca.

OCHOBBI 3JIEKTPOXUMUH.
Koppo3zus meramios

OT1inune XUMHUIECKUX peaKuHﬁ OT DJICKTPOXUMHYCCKHX.

OnexTpoxuMuyeckune cucteMbl. OCHOBBI TEOPHH
raJIbBaHUYECKOT0 dJIEMEHTa. DJIEKTPONIH3. 3aKOH
®dapazest. Dnextponusepsl. [IpuMepsl 1 MpUMeHeHNe
AJIEKTPOJIN3a. 3alIuTa METAJUIOB OT KOPPO3HH ITyTEM
M3MEHEHHs CBOHCTB KOPPO3UOHHOM cpelbl U
JIETHPOBaHUS METAJIJIOB.

10

IToHATHE «BSIKYLIUE, UX
KJaccuuKaIus.
BoszaymiHeie BOXKyIIHE
BEILECTBA

CTpouTenbHBIA U BRICOKOITPOYHBIHN (TEXHUYECKUN)
rurc. [Ipupoanbie chipbeBble MaTepUaIbl U
TE€XHOT€HHbIE MPOAYKTHI, UCIIOJIb3yEMbIE MPH UX
npou3BoAcTBe. Cxema MpeBpalleHil ABYBOJHOTO
TUIICa NMPU HATPEBaHUH U XapaKTePUCTHKA
MOJTy4aeMbIX IPOAYKTOB. TexHomorus
IIPOU3BO/ICTBA, CBOMCTBA U IPUMEHEHHE.
[Tpoueccel, mpoucxosiye Npyu TBEPACHUU.
CrpourenbHasi BO3AyIIHAs U3BECTh. Buibl
CTpOUTENBHOM U3BEeCTH. ChIPhEBBIE MaTEPUAIIBI.
Texuonorust npousBojcTaa. [Iporeccsr,
MIPOUCXOISIINE MPU 00KUTE KapOOHATHOTO CHIPHSI.
INamenue u3Bectu. TBepaeHUE U3BECTH TIPU
OOBIUHBIX TEMIEpPATypax U MpH TUAPOTEPMaTbHON
00paboTtke. CBOWCTBa HETAIICHOW U TaIllIeHOU
W3BECTH, 00JIACTU UX IPUMEHEHHUS.

11

FI/II[paBJ'II/I‘IeCKI/Ie BsXKYIIUC
BC€IICCTBA

[Tpon3BOACTBO MOPTIAHAIIEMEHTA CYXUM U
MOKpPBIM criocoOoMm. [IpenmyriiecTBa U HeAOCTATKH
Kaxzoro croco0a. [Tporeccrl, mporucxoasimue B
OTAEJBHBIX 30HaX Bpamjaronieiics neun. Coctas u
CBOMCTBA OT/ACIIbHBIX KJIMHKEPHBIX MUHEPAJIOB.
BrusiHre KTMHKEPHBIX MUHEPAJTIOB HA
CTPOUTETLHO-TEXHUYECKHE CBOMCTBA
MOpTJIaHAIIEMEHTA. [ THHO3EMUCTBIN LIEMEHT.
XUMHUKO-MUHEPAJIOTHUYEeCKU cocTaB. ChIpbEeBbIE
Martepuanbl. CriocoOs! mpou3BoACTBa. DUNUKO-
XUMUYECKHE MPOIIECCHI TBEPACHUS
TIIMHO3EMHUCTOTO IIeMeHTa. CBolicTBa
TJIMHO3EMHUCTOTO IIEMEHTa U 00JIaCTH TPUMEHEHUSI.

12

Koppo3ust ieMeHTHOTro
KaMHs ¥ OeToHa

®dusnueckas kopposus 6eroHa. Kopposus
BbIIIIEJIaUMBAHUA. YTJIEKUCIOTHAs, MarHe3uaabHasl,
cynbdaTHass KOppo3usi. MeTo bl 3aU Tl OETOHA OT
Koppo3ud. [[puurHbI MOBBIIEHHON KOPPO3UOHHON
CTOMKOCTH MYLI0JIAHOBOTO MOPTIaH/ALIEMEHTa B
IPECHBIX U CYIb(aTHBIX BOJAX.

13

OCHOBHBIC TTOHSATHS
OpFaHHI{GCKOﬁ XUMHH

OCHOBBI OPraHUYECKON XUMUU. XUMUYECKUE
CBOICTBA HEKOTOPBIX MPEACTABUTENCH
AIUKINYECKHX OPraHMYECKUX COSAMHEHUN.

10

14

[Tomumeprl. MeToibl
MOJIyY€HHUsI, CTPOCHHUE,
CBOICTBa U IPUMEHEHHE

[TonydyeHue moamMepoB METOIaMH LIETTHOW U
CTyIneH4YaTou noauMmepuszann. CTpoeHue u
CBOICTBA NMOJUMEPOB. Peakiinu oTBEpKIEHHUS.

10
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OTtnenbHBIC TPEACTABUTENH.

BCETO
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6. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIedeHUs JIS CAMOCTOSITE/IbHOM PadoThl
o0y4arommxcsi Mo JMCHUIIHHE

®opMBI OpraHU3alUKA CAaMOCTOSTEIFHOM paOOTHI CTYICHTA:

A. PaGora Hag KHUTOM:

-popaboTKa TeKCTa KHUTH (C popMynamu);
-COCTaBJICHHE KOHCIICKTA;
b. [IpopaboTKka KOHCIIEKTA JICKITUH.

B. IToaroroBka K JIGKIUSM U MIPAKTHYECKUM 3aHIATHSIM.
TeMbl UIsI caMOCTOSITEIBHOTO M3YYCHHUsI CTYIACHTOM IPHBEICHBI B TAaOJHIlE B pasfele

5.5.

B camocrosiTenbHON paboTe UCTOIB3YIOTCS YUeOHbIe MaTepHalibl, yKa3aHHbIE B pa3felie
8 B BHJIE OCHOBHOW W JOTOJHUTEIBHOW Y4YeOHOW JHMTEpaTyphl, WUMCIOIICHCS B Hay4dHO-
texuudeckon O6ubmmoreke MI'CY u DBC ACB, a Takke METOIUYECKHE PEKOMEHIAIUU U
yKa3aHus, IEPEUYCHb KOTOPBIX MpHIIaraeTcs K padoueit nmporpamme Ha aucke CD-ROM.

7. MOHJ OLEHOYHBIX CPeICTB /I TMpPOBeJeHUs] TPOMEKYTOYHON aTTecTaluu
o0yyarommxcsi Mo JMCUUNIHHE

7.1. [lepeyeHr KOMMETEHIIMI € YyKa3aHHEM OJTamoB WX (HOpMUPOBaHUS B IIpoIlecce
OCBOEHUS 00pa30BaTeNbHOM MPOrpaMMBbl
Kon Otanbl GOPMUPOBAHUSA KOMIIETEHITUH (pa3iebl TEOPETUIECKOTO OOy ICHHSI)
KOMIICTCHIIMH
1o ®LOC 1 2 3 4 5 6 7 8 9 10 | 11 12 13 14
OIlK- 1 + |+ + + + + + + + + + + + +

7.2.

sTanax ux (popMHpoBaHUSs, ONMUCAHHUE IIKAJ OLIEHUBAHUS

OnucaHue TmoKa3aTeled M KPUTEPHUEB OLICHUBAHUS KOMIIETCHIMHA Ha pPa3IMYHbIX

7.2.1.  OmnucaHue mokazaTenei u popM OICHUBAHUS KOMIICTCHITHI
O dopMa OIleHUBAHHS

> =
8 TekyImmi KOHTPOIb ITpomexyTounas =
=) aTTeCTalus a2 E

=
= IMoxazaTenu 3 E

= — N o <r jest
= OCBOEHHUS 5 ol ol ol ol = = o2
= (Kon = S| 9 2 =
: s/ Z |2 |5 | 2 |E2|E2| 5 | B |E:
5 MoKa3ares E °8 3 = = = 5 = g < e 2 § =
= ocBoeHns) |z & 8| = = > Eo| Eo &3 2 o g
2 SEHE|E|E | £ |Eg|z¢ & |OE
= ‘g = = = E | el 5
= = 3 S S c o
';2 N4 N4 N4 ~ o
1 3 4 5 6 7 8 9 10 11 12
OIIK- 31 + + + + +
1 32 + + + + +
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34 + + + +

35 + + + +

36 + + + +

Vi + + + + +

V2 + + + + +

V3 + + + +

V4 + + +

V5 + + + +

HI + +

H2 + + + +

H3 + + + +

H4 + + + +

H5 + +
UTOI'O + + + + + + + + + +
7.2.2. OnucaHue WKaJIbl U KPUTEPUEB OLICHUBAHUS JJISI IPOBEACHUS MPOMEKYTOUHON

aTTecTanuy 00yJaronuxcs Mo JUCHUIIIHHE «XUMUs» B hopMe DK3aMeHa.

OneHka
Kon [Toporoseiii YrryOJIeHHBIH [IpoaBUHYTEIN YPOBEHB
roKaszaTels » YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHHUS OCBOEHUS
OLCHUBAHMA |  (HEy[OBICTB.) «3» «4» «5»
(ymomnetBop.) (xoporo) (oTau4HO)
TBepno 3HaeT poib
P p 3HaeT TIyOOKO M TIIOJHO
XUMHH B
3HaeT poJib XUMUHU . poIB XUMHHA B
. COBPEMEHHOMN .
B COBpEMEHHOM . COBpEMEHHOH
. CTPOUTEIBHOU .
He 3naer poub|cTpouTenbHOMN MY CTDHI CTPOUTENHHON WHAYCTPUH,
XUMHH B|HHAYCTpUH, YCTPuH, TEXHOJIOTHH
. TEXHOJIOTHH
COBpEMEHHOMN TEXHOJIOTHH MIPOU3BOICTBA
. MIPOU3BOJICTBA N
CTPOUTENHHON MIPOU3BOJICTBA CTPOUTENBHBIX H3ACITUN U
CTPOUTEIHHBIX .
31 WHAYCTpUH, CTPOUTEIHHBIX —— KOHCTPYKIMH,  W3Jaraer
TEXHOJIOTHH 17631 (10707 87 . MpOrpaMMHBIN  MaTepHal,
. KOHCTPYKIIHIA,
MIPOU3BOICTBA KOHCTPYKIIHIA, HO JOTUYECKA TPaMOTHO U
IrPaMOTHO H 10
CTPOUTEIHHBIX JIOITYCKaeT TOYHO, COTIPOBOXK 1A
o CYIIIECTBY M3JIaraeT
U3JeNni W |HETOYHOCTH, CCBUIKaMHU Ha
. MaTepual, He
KOHCTPYKITHH. HEI0CTaTOYHO ToTyCKas JIOTIOJTHUTENbHY IO
MIpaBUIIbHBIE y CIPaBOYHO-HOPMAaTHUBHYIO
(hopMyITMpOBKH CYLICCTBEHTbIX JUTEpaTypy, OCBOCHHYIO
pMY ) HETOYHOCTEH B ’
CaMOCTOSITEIIHHO.
OTBETE Ha BOIPOC.
3Haer ocHoBHBIE  |TBepno 3Haer 3HaeT TIyOOKO M TIIOJHO
XUMHYECKUE OCHOBHBIE OCHOBHBIE  XHMHYECKHE
He 3HaeT OCHOBHBIC|IOHATHUS M 32aKOHBI, |XUMHUYECKHE MOHATUSA, W  3aKOHBI,
XUMHYECKUE XUMHIO 3JIEMEHTOB, |[TOHATHUS U 3aKOHBI, [XUMUIO JJIEMEHTOB,
MOHATUS M 3aKOHBI,|OCHOBHBIE XUMHIO 3JIEMEHTOB, |OCHOBHBIE
XUMHIO DJIEMEHTOB,[3aKOHOMEPHOCTH  |OCHOBHBIC 3aKOHOMEPHOCTH
32 OCHOBHBIE MPOTEKaHHUS 3aKOHOMEpPHOCTH  |[IPOTEKaHHS XHUMHUYECKUX
3aKOHOMEPHOCTH  [XMMHYECKUX MPOTEKAHMUS peaxiuii, u3naraet
MPOTEKAHMS peakuuii, HO XUMHYECKUAX MpOrpaMMHBIN  MaTepHal,
XUMHYECKUAX JIOITYCKaeT peakuuii, rpaMOTHO |[JIOTHYECKH TPaMOTHO U
peakuuii. HETOYHOCTH, U TI0 CYIIECTBY TOYHO, COIPOBOXK IS
HEI0CTaTOYHO u3JaraeT MaTepual, |CChbUIKaMHU Ha
MIpaBUIIbHBIE HE JIOITycKast JIOTIOJTHUTENbHY IO
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(hopMyITHUPOBKH.

CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOIPOC.

CIPaBOYHO-HOPMAaTHUBHYIO
JUTEpaTypy, OCBOCHHYIO
CaMOCTOSITEIIHHO.

3Haer 00mMe

TBepao 3HaeT
o01rve cBoicTBa

3HaeTr rIyOOKO W IOJHO
o0IIKre CBOWCTBA BOJHBIX

N pPacTBOpPOB, OCHOBBI
CBOWCTBA BO/IHBIX  [BOJHBIX PACTBOPOB, |~
PacTBOPOB, OCHOBBI |OCHOBHI TEOPUH p .
He 3naer oO0uue ., [3TeKTpoNIUTHYECKOH
N TEOpUHU ANEKTPOIUTHYECKOM
CBOWMCTBa  BOJHBIX . JUCCOIUAIAH u
AEKTPOIUTHYECKOH | TUCCOIUAIINN U N
pPacTBOPOB, OCHOBBI . |ruapoinmnza coeit,
JUCCOIUAIINH U TH/IPOJIN3a COJICH, .
33 TEOpUHU . u3jaraeT  IpOTPaMMHBIN
. [Tuaponnza coneit, |rpamMOTHO U 1O
AEKTPOITUTHYECKOM MaTepual, JIOTHYECKU
HO JIOITyCKaeT CYIIIECTBY U3JIaraeT
JUCCOIUAIIHH u rpaMOTHO u TOYHO,
.  |HETOYHOCTH, MaTepual, He
THIPOJIN3a COJIEH. COTMPOBOXKJAsi  CCBUIKAMHU
HEI0CTaTOYHO JIOITyCKast
Ha JIOTIOJTHUTENBHY IO
MIpaBUIIbHBIE CYIIIECTBEHHBIX
N CIPaBOYHO-HOPMAaTHUBHYIO
(hopMyITUPOBKH. HETOYHOCTEH B
JUTEpaTypy, OCBOCHHYIO
OTBETE Ha BOIPOC.
CaMOCTOSITEIIHHO.
TBepao 3HaeT
3Haer 00mMe obmue hU3nKo- 3HaeT rIyOOKO W IOJHO
(huzuko- XUMUYICCKUC o0mue ¢buzuKo-
XUMHYECKUE CBOWCTBa METAJUIOB, | XUMHUYECKHE CBOIiCTBa
He 3naer oO0uue N
(busuKo CBOICTBa METAJUIOB, [METOABI TIOIYYCHHS |METAIJIOB, METO/IBI
METOJIbl IOJYYEHHsI METAJUIOB U3 Py,  |[IOJIy9€HUS METAJJIOB U3
XUMHYECKUE
N METaJUIOB U3 PYA, |XUMHYECKHE Py, XUMHYECKUE
CBOWCTBa METAILJIOB,
XUMHYECKUE TIPOIIECCHI, MIPOIIECCHI, TMPOTEKAIONINE
METOJIBl ITOJTyYEHUS
TIPOIIECCHI, MPOTEKAIONINE NIPH  |TIPU KOPPO3UH METAIIIOB H
METAILIOB H3 - Py OTEKarolllle IPU |KOPPO3UN METAJUIOB [METO/IbI 3alIUTH METAJJIOB
34 XUMHYECKUE p p pP
—— KOPPO3MH METAJIJIOB [M METO/MBI 3aIIUTHl  |OT KOPPO3WHW, H3JIaraer
p ’ Y METOJIbI 3aIUTHl  |METAJUIOB OT MpOrpaMMHBIH  MaTepHal,
MpOTEKaloIIne IpU
METaIlJIOB OT KOPpO3HH, JOTUYECKH TPaMOTHO U
KOPPO3HH METaJIOB
KOPpO3HH, HO IrPaMOTHO H 10 TOYHO, COIPOBOXK IS
U METOIBl 3allUTHI
JIOITYCKaeT CYIIECTBY U3JaraeT |CChUIKAMHU Ha
METaJUIOB oT
HETOYHOCTH, MaTepual, He JIOTIOJTHUTENbHY IO
KOPPO3HH.
HEI0CTaTOYHO JIOITyCKast CIPaBOYHO-HOPMAaTHUBHYIO
MIpaBUIIbHBIE CYIIIECTBEHHBIX JUTEpaTypy, OCBOCHHYIO
(hopMyITMPOBKH. HETOYHOCTEH B CaMOCTOSITEIIHHO.
OTBETE Ha BOIPOC.
TBepao 3HaeT
OCHOBBI
3HaeT OCHOBBI IIEKTPOXUMHUH, 3HaeT TIyOOKO M TIIOJHO
IEKTPOXUMHUH, XUMHYECKUE OCHOBBI ~ DJIEKTPOXHMHUH,
XUMHYECKUE MIPOIECCHI XUMHYECKHE  TMPOLECCH
He suaer ochonel MIPOIECCHI HPOTeKa}o,nmen W |IpoTeKaronme I'IEI a60Te’
SNIEKTPOXUMHUH, p ’ p P P prp
MpoTeKaronue npu |padore raJlbBaHU4eCKHUX
XUMHYECKUE
—— pabore raJlbBaHUYeCKHIX 9JIEMEHTOB H JJIEKTPOJIU3E,
p ’ raJlbBaHU4eCKUX JJIEMEHTOB U u3jaraeT  IpOTPaMMHBIN
35 MpOTEKaloIIne IpU
aGore JJIEMEHTOB U JJIEKTPOJIU3E, HO MaTepual, JIOTUYECKU
P JJIEKTPOJU3E, HO JIOITYCKaeT rpaMOTHO u TOYHO,
raJlbBaHU4eCKHIX
JIOITYCKaeT HETOYHOCTH, COMPOBOXKAsi  CCBUIKAMHU
9JIEMEHTOB
HETOYHOCTH, HE/I0CTaTOYHO Ha JIOTIOTHUTENBHY IO
JJIEKTPOITU3E.
HEI0CTaTOYHO MIpaBUIbHBIE CIPaBOYHO-HOPMAaTHUBHYIO
MIpaBUIIbHBIE (hopMyIIMpoOBKH, JUTEpaTypy, OCBOCHHYIO
(hopMyITMPOBKH. IrPaMOTHO H 10 CaMOCTOSITEIIHHO.

CymeCTBy u3jgaract
Martepuall, HE
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JIOTTyCKast
CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOIPOC.

3HaeT OCHOBEI

TBepao 3HaeT
OCHOBBI XUMHHU
HEOPTraHUYECKUX
BSDKYIIMX, OCHOBBI

3HaeT TIyOOKO M TIIOJHO

UM XUMHH [TOJTUMEPOB, |OCHOBBI XUMHU
METOJIBI UX HEOPTaHUYEeCKHIX
HEOPTaHUYEeCKHIX
He 3HaeT OCHOBHI TIOJTyYEeHUS U BSDKYIIIUX, OCHOBBI XUMHUHU
BSDKYIIIUX, OCHOBBI
XUMHH IpUMEHEHHE UX B |TIOJIMMEPOB, METOIBl UX
XUMHH [TOJIUMEPOB,
HEOPTaHUYEeCKHIX METOJIBI HX CTPOUTEIBCTBE, HO |OJYYCHHUS U IMPUMEHEHHE
BSDKYIIUX, OCHOBBI JIOITYCKaeT UX B  CTPOUTEINbCTBE,
TIOJTyYEHUS U .
36 XUMHH TIOJIMMEPOB, HETOYHOCTH, u3jaraeT  IpOTPaMMHBIN
IIpUMEHEHHE X B
METO/TBI ux HEI0CTaTOYHO MaTepual, JIOTUYECKU
CTPOUTEIBLCTBE, HO
TIOJTyYeHUS OTyCKAeT MIpaBUIIbHBIE rpaMOTHO u TOYHO,
NpUMEHEHHEe WX B Y (hopMyIIMpOBKH, COTNPOBOXKJAsi  CCBUIKAMHU
HETOYHOCTH,
CTPOUTEIILCTBE. IrPaMOTHO H 10 Ha JIOTIOTHUTENBHY IO
HE/I0CTaTOYHO
CYIIECTBY U3JIaraeT |CIpaBOYHO-HOPMATHBHYIO
MIpaBUIIbHBIE
MaTepual, He JUTEpaTypy, OCBOCHHYIO
(hopMyITHUPOBKH.
JIOITyCKast CaMOCTOSITEIIHHO.
CYIIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOIPOC.
YMeeT TeCHO YBS3BIBATh
Ymeer npoBoauTh TEOPHIO C PAKTUKOU
. P YMeeT npoBOIUTH p P ’
npocTeimme N CBOOOJIHO NMPOBOANTH
mpocTeime N
He yMeeT|CTeXHOMETPUIECKIE nmpocTeimme
CTEXHOMETPHUYECKUE
MIPOBOJIUTH pac4ersl 1Mo CTEXHOMETPHUYECKUE
N pacyeTsl 1o
npocTeime XUMHYECKUM pacyeTsl 10 XUMHYECKUM
XUMHYECKUM
Vi CTeXHoMeTpHuueckue|popmyiam u (bopMyTaM 1 (hopMyInam U ypaBHEHUSIM,
pacyeTsl 0| ypaBHEHUSM, HO ;)BHB;HMM IpUYeM He 3aTpyIHSIeTCs
XUMHYECKUM JIOITyCKaeT rpyOble yp ’ C OTBETOM IpH
OCHOBBIBAsICh Ha .
thopmynam Y |0OmuOKH, N BUJIOM3MEHEHUH 3a/1aHui,
TEOpETHUYECKOH Oaze
YpaBHEHUSIM. HapyIIEHUS JIOTUKH UCTIOJb3YET B OTBETE
IPOTPaMMHOTO
XHUMHYECKOTO vaTebHaNa MaTepHual U3 JUTEePaTyphl,
MBIIUIEHUS P MIPaBHIBLHO 00OCHOBHIBAET
MIPUHATOE pelleHHe.
YMeeT TeCHO YBS3BIBATh
TEOPHIO C MPAKTHUKOM,
Ymeer cocTaBiATh
YMmeet cocTaBiiTh [CBOOOIHO COCTABISTh
JJIEKTPOHHBIE U
JJIEKTPOHHBIE U JJIEKTPOHHBIE U
He yMeeT|3JIeKTPOHHO-
JJIEKTPOHHO- JIEKTPOHHO-TpaduIecKre
COCTaBJIATh rpadudeckue
rpadguieckue (hopMyJIBI AaTOMOB
JJIEKTPOHHEBIE u|(opMyITBI AaTOMOB
(hopMyIIBI aTOMOB  |3JIEMEHTOB, IIPHYEM He
v2 JJIEKTPOHHO- 3JIEMEHTOB, HO
JJIEMEHTOB, 3aTpyIHSETCS C OTBETOM
rpadguieckue JIOTTyCKaeT rpyobIe
OCHOBBIBAsICh Ha NP BUJOU3MEHEHUHU
(hopMysBI  aTOMOB|OIINOKH, N o
TEOpETHUYECKOH Oa3e|3aaHuii, NCIIONB3YeT B
JJIEMEHTOB. HapyIIEHUS JIOTUKH
IPOTPaMMHOTO OTBETE MaTepHuall U3
XUMHYECKOTO
MaTepuana JUTEPaTyphl, MPaBUIBHO
MBIIUIEHUS
000CHOBBIBAET MPHHATOE
pelieHue.
He yMmeeT|YMeeT MPOBOJUTh |YMeeT MPOBOJIUTh |YMeeT TECHO YBSI3bIBATH
VY3 MIPOBOJIUTh  pacyeT|pacyeT MOJIIPHOCTH |pacdeT MOJIIPHOCTH |[TEOPHIO C IIPAKTUKOM,

MOJIAPHOCTH u

U HOPpMAJIbHOCTHU

U HOPpMAJIbHOCTHU

CBOOOTHO MPOBOJIUTH
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HOPMAaJIbHOCTH pactBopa 1o pactBopa 1o pacueT MOJISIPHOCTH U
pacTtBOpa 110|MacCOBOH J0J€ MacCOBOH J0J€ HOPMAaJIbHOCTH pacTBOpa
MacCOBOH JI0Jie|pacCTBOPEHHOTO pacTBOPEHHOTO 10 MacCOBOH J0J1€e
pacTBOPEHHOTO BCIIECTBA, BCIIECTBA, pacTBOPEHHOTO BEIEeCTBA,
BCIIECTBA, A3MEHEHHUS A3MEHEHHUS W3MEHEHUs KOHIEHTPalUuH
A3MEHEHHUS KOHIICHTPAIIMH MPU |KOHIEHTPAIMH IIPU |IPH pa30aBICHUH
KOHIICHTPAIIMK TpH|pa30aBICHUN paszbaBiieHUN pacTBOpa, MprUYeM He
paz0aBlIeHUA pactBoOpa, HO pactBopa, 3aTPYJIHSIETCS C OTBETOM
pacTBopa. JIOTTyCKaeT rpyObie |0CHOBBIBAsSICh HA MIPU BUJIOU3MEHECHUH

OIIINOKH, TEOPETHYECKOH 0a3e|3aaHui, HCIOIb3YET B
HapyllIeHUs JOTUKHU |TPOrpaMMHOI0 OTBETE MaTepuall u3
XHUMHUYECKOTO Marepuarna. JIUTEepaTyphl, IPAaBUIBHO
MBIIIJIEHUS. 000CHOBBIBACT MPUHATOE
pelieHue.
YMeeT cocTaBIATH
YMeeT cocTaBIATH
peaxkuuu caKH YMeeT TecHO yBS3bIBAThH
He yMeeT|OKHCIIeHUSI- p TEOPHIO C MPAKTUKOM,
OKHCJICHUSI-
COCTAaBIIATH BOCCTAHOBJICHH, COCTaBIIATh PEAKIIUU
BOCCTaHOBJICHHS,
peaxkuuu ypaBHHMBATh UX OKHCJICHUSI-
ypaBHHUBATh UX
OKHCJICHUSI- METOAAMU BOCCTAHOBJICHHS,
METOdaMU
BOCCTaHOBJICHHS, 3JIEKTPOHHOIO ypaBHHMBATh UX METOJaMU
3JIEKTPOHHOIO
ypaBHHBATD nx|0amaHca Win 3JICKTPOHHOTO OayiaHca
OaJlanca uiu
METOdAMU 3JIEKTPOHHO- WJTU DJIEKTPOHHO-UOHHBIM;
3JIEKTPOHHO-
3JIEKTPOHHOIO WOHHBIM; HOHHEIM: COCTaBIIATh PEAKIIUU
Oaltanca HJIN |COCTABIATh ’ B3aUMOIEHCTBHUSA
COCTAaBIIATH .
V4 3JIEKTPOHHO- peakuuu S METAJIJIOB C BOJOH,
HOHHBIM; B3aUMOIEHCTBHUSA p . BOJIHBIMU PaCTBOpPaMHU
. |B3aMMOJIENCTBUS N
COCTAaBIIATH METAJIJIOB C BOJOH, . |coJIeli, KHCIIOTaMH,
METAJIJIOB C BOJOH,
peaxkuuu BOJIHBIMU BOTHBIMH 1iej04YaMu, IpuyeM He
B3aUMOJIEHCTBHUSA pacTBOpaMu CoJieH, . [3aTpyIHSAETCS C OTBETOM
Ny pacTBOpaMu CoJieH,
METAJJIOB C BOJOMH,|KUCIOTaMH, MIPU BUJIOU3MEHEHUH
KUCIIOTaMH, o
BOJIHBIMU IIeJI0YaMH, HO 3aJlaHUH, UCTIOJIb3YeT B
Ny IIeJIOYaMH,
pacTBOpPaMH COJICH, |TOImycKaeT rpyobie OTBETE MaTepuall u3
OCHOBEBIBAasICh Ha
KUCIIOTaMH, OIIINOKH, N JIUTEepaTypbl, IPAaBUIBHO
TEOPETHYECKOH 0a3ze
[IET0YaMH. HapyIlIeHUs JOTUKU 000CHOBBIBACT MPUHATOE
MPOTPaMMHOTr0
XHUMHUYECKOTO pelieHue.
Marepuarna.
MBIIIJIEHUS.
YMeeT TecHO yBS3bIBAThH
YMeeT npoBOJIHUTH TEOPHUIO C IIPAKTUKOH
p YMeeT NpoOBOIUTH p P ’
pacueTsl 1o CBOOOTHO MPOBOJIUTH
pacuetsl 1o
peaxusam pacueThl O PEeaKIUSIM
He ymeer peakuusam
TIOJTyYEHHUS U TOJTyY€HHUS U TBEPACHUS
MIPOBOJAUTH pacyeThbl TIOJTyYeHHUS 1
TBEPACHUS BSDKYIIUX, TPUYEM HE
o peaxiusam TBEPACHUS

V5 BSDKYIIUX, HO 3aTPYJIHSIETCS C OTBETOM

MOJTyYeHHUSI BSDKYIIUX,
JIOTTyCKaeT rpyobIe MIPU BUJIOU3MEHEHUH
TBEPACHUS OCHOBEBIBAasICh Ha o
OIIINOKH, . 3aJlaHUM, UCTIOJIb3YET B
BSDKYIIHX. TEOPETHYECKOH 0a3ze
HapyIlIeHUs JOTUKU OTBETE MaTepuall u3
MPOTPaMMHOT0
XHUMHUYECKOTO JIUTEepaTypbl, IPAaBUIBHO
Marepuarna.
MBIIIJIEHUS. 000CHOBBIBACT MPUHATOE
pelieHue.
He nMeeT|UMeeT HAaBBIKH HNmeeTr HABBIKH NMeeT HABBIKH CBOOOIHO
HABBIKOB paccuuThBaTh paccuuThIBaTh paccuuThIBaTh U3MEHEHUS

2 paccuuThIBaTh A3MEHEHHUS A3MEHEHHUS CKOPOCTH Peakivy Ipu
A3MEHEHHUS CKOPOCTH PEaKIIMM |CKOPOCTH PEaKlUM |U3MEHEHUH KOHILIEHTPAIMI
CKOPOCTH PEaKIIMH |[IPH U3BMEHEHUU MIPU UBMEHEHUU Y JIaBJICHUSI; OTIPENIETSATh
npu M3MEHEHUH |KOHLIEHTPAIIUI 1 KOHIIEHTpAIui u CJIBUT PABHOBECHS B
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KOHLEHTpalluil  u|gaBieHUS; JIaBJICHUS; cucTeMax Mpu U3MEHEHUH
JIaBJICHUS; ONPENENATh CABUI  |ONPEAENATh CABUT |TeMIIepaTyphl, JaBICHUS U
ONpEeNeNsTh CIABUT|paBHOBECHS B paBHOBecCHS B KOHLEHTpalUH, Ipuiem
paBHOBECHS B|cHCTEMax NpuU cucTemMax npu HE 3aTpyJHAETCA C
cucremMax IpHU|U3MEHEHUU U3MEHEHUU OTBETOM IIPU
U3MEHEHUU TeMIlepaTyphl, TeMIlepaTyphl, BUJIOM3MEHEHUU 3aJJaHU.
TeMIlepaTyphl, JaBJICHUS U JABJICHUS U
JaBJICHUS U |KOHLIEHTpaluii, HO |KOHUEHTpPALHNA,
KOHLIEHTpaIuii. JIOITyCKaeT rpyOble |OCHOBBIBAsICh Ha
OIINOKH. TEOpETHUYECKOH Oa3e
IPOrPaMMHOTO
MaTepuaa
HNmeeT HaBBIKH
HNmeet HaBBIKU paccYuTHIBATH
He uMeer o
paccYUTHIBATH BOJOPOJIHBII
HABBIKOB . HNmeeT HaBBIKH CBOOOTHO
BOJOPOJIHBII M0Ka3arTesb Mo
paccYUTHIBATD paccYUTHIBATD
N MoKa3aresb Mo U3MEHECHUIO N
BOJOPOJIHBII . BOJIOPOJIHBIH MOKa3aTeNlb
HU3MEHECHUIO KOHLEHTpaLHi
M0Ka3aTelb o . + ; 110 U3MEHEHUIO
KOHIEHTpAIUn noHos H u OH', N n
HU3MEHECHUIO + ; KOHLEeHTpanuil nonos H
N nonos H" u OH’, BennuuHy pH -
KOHIEHTpAIUun u OH’, Benuuuny pH
+ - |Bennuuny pH pacTBOPOB KHUCIIOT U
nonoB H u OH, " PacTBOPOB KHUCIIOT U
pacTBOPOB KHUCIJIOT U [OCHOBaHUII C N .
BEJIUYUHY pH . . OCHOBAaHMM € U3BECTHOU
OCHOBaHMII C W3BECTHOU o
H3 pacTBOPOB KUCIOT U . . KOHLIEHTpaluei;
. W3BECTHOU KOHLIEHTpaluei;
OCHOBaHMM . COCTABIISITh YpaBHEHUS
. KOHLIEHTpaluei; COCTABIISITh .
W3BECTHOU TUAPONIN3A COJIeH B
. COCTAaBIISITh ypaBHEHUS .
KOHLIEHTpaluei; . [MOJIEKYJSIpHOH U
ypaBHEHUS TUAPONIN3A COJIeH B .
COCTAaBIISITh . . MOJIEKYJISIPHO-UOHHOM
TUAPONIN3A COJIEH B |MOJIEKYJISIPHON U
ypaBHEHUS . (dhopmax, mpuuem He
. |MOJEKyJISIpHOH U  |MOJEKYJSIpHO-
TUApONM3a Cojiel B ~ 3aTPYAHSIETCS] C OTBETOM
. MOJIEKYJISIPHO- WOHHOH (opmax,
MOJIEKYJIIPHOM . IpHU BUOU3MEHEHUU
WOHHOH (popMax, HO |OCHOBBIBAsICh Ha .
MOJIEKYJISIPHO- N 3a/1aHUM.
. JIOITyCKaeT rpyOble |[TeopeTHYecKoi Oaze
HOHHOW (popmax.
OIINOKH. IPOrPaMMHOTO
MaTepuania.
HNmeeT HaBBIKH
HNmeet HaBBIKU COCTABIISITh
He nMeer NMeeT HABBIKH CBOOOIHO
COCTAaBIISITh peakiuu Ha
HABBIKOB COCTABIISITh PEaKLIUU Ha
peakiuu Ha 3JEKTpOoJax Mpu
COCTAaBIISITh 3JEKTPOJaxX MpU KOPPO3UU
3JEKTpOoJax Mpu KOPpPO3UH MeTajuia
peakuuu Ha MeTajlla ¢ HOKPBITUEM
KOPPO3UH METajla |C MOKPBITHEM HJIU C
H4 3JEKTPOJIax npu WIH C IPUMECSIMU B
C OKPBITUEM WM C |IPUMECSIMH B
KOpPpO3UHM MeTajia pa3UYHBIX Cpenax,
IpUMECSIMU B pa3UYHBIX Cpenax,
C MOKPBITUEM HJIH C IIpUYEM HE 3aTPyIHSIETCS
pa3UYHBIX CpelaX, |OCHOBBIBASICH HA
MpPUMECSIMU . C OTBETOM IIpH
HO JIOIyCKaeT TEOpETHUYECKOH Oa3e .
pa3IUYHBIX Cpelax. BUJIOM3MEHEHUH 3a/1aHUH.
rpyObie OMMOKKH.  [IPOrpaMMHOTO
MaTepuana.
7.2.3. OnucaHue NIKaJIbl U KPUTEPUEB OLICHUBAHUA JIJIs1 IPOBEICHUS TPOMEKYTOUHOU

aTTecTa-IMu  O0ydYaIMXCcsd MO0 JTUCHUIUIMHE (MOayio) B (opme 3amuThl KypCOBOM

paboThI/IpOeKTa: KypcoBasi paboTa ydeOHbIM IUTAHOM IO JIAaHHOW JUCIHUIUIMHE HE
IpeyCMOTpEHa.
7.2.4. OnucaHue MIKaJbl U KPUTEPUEB OLICHUBAHUA JIS1 IPOBEICHUS TPOMEKYTOUHOU

aTTECTAIMK 00yJaIoNUXCs 10 TUCHUIITHHE (Moayio) B opme 3aueTa
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Kon OneHka
I10Ka3aTe/a He 3auteHo 3auTeHo
OILICHHUBAaHUS
31 TBep0 3HAET POJIb XUMHUHU B COBPEMEHHOMN
. |CTpOUTENbHON UHIYCTPUH, TEXHOJIOTHUH
He 3Haer posib XUMHM B COBPEMEHHOMU N
N MIPOU3BOJICTBA CTPOUTENIBHBIX U3JICIIUNA U
CTPOUTENLHON  WHIAYCTPUH, TEXHOJOTHUH o
. |KOHCTPYKILHH, TPaMOTHO | MO CYLIECTBY
MPOU3BOJICTBA CTPOUTENIBHBIX H3JACIUA H
o u3JiaraeT MaTepuall, He JoIycKas
KOHCTPYKITUH. 8
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.
32 TBep/10 3HA€T OCHOBHBIE XUMHUUYECKHUE
MTOHATHUSA M 3aKOHBI, XUMHUIO YJIEMEHTOB,
He 3HaeT OCHOBHBIE XUMHUYECKHE ITOHATHUS
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
M 3aKOHBI, XHUMHUIO 3JIECMEHTOB, OCHOBHEIC o
XUMHYECKUX PEeaKilfii, T(paMOTHO U 110
3aKOHOMEPHOCTH TMPOTEKAHUS XUMUUYECKUX
caKHii CYIIECTBY M3JIaraeT MaTepuall, He JOIycKas
p ) CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.
33 TBepmo 3HaeT o0IIHEe CBOWCTBA BOTHBIX
Ny aCTBOPOB, OCHOBEI TCOPUHU
He 3maer o0mme CcBOWCTBA BOJHBIX p POB, . P
SIEKTPOJTUTHUECKON TUCCOUAIINHN U
pacTBOPOB, OCHOBEI Teopuu o
" THUJIPOJIN3a COJIEH, TPaMOTHO U 1O CYLIECTBY
SIEKTPOITUTUUECKON UCCOLUAINT 5
. u3JiaraeT Matepuall, He JOImycKas
TUJPOJIN3a COJICH. o
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

Vi YMeeT poBOIUTH MTPOCTEUIINE
He ymeer T1poBOAMTH  MPOCTEHUIINE|CTEXHOMETPUUECKHE PACUETHI 11O
CTEXHOMETPUUYECKHE pacueTsl 0| XUMHYSCKUM (POopMyJiaM U YPaBHCHHSIM,
XUMUYICCKUM (HOpMyJIaM U YPaBHEHUSM. OCHOBBIBasICh Ha TEOPETHUYECKOM Oa3e

MPOTpaMMHOTO MaTepurana

y2 YMeeT coCTaBISATh NEKTPOHHBIE U

He ymeer cocTaBisiTb OJJIEKTPOHHBIE H

3JICKTPOHHO-Tpadudeckue GopMysIsl AaTOMOB
3JICKTPOHHO-TpadUIECKUe bopMyIIBI N

3JIEMEHTOB, OCHOBBIBAsICh Ha TEOPETUUYECKOM
aTOMOB DJIEMEHTOB.

0a3e mpOrpaMMHOT0 MaTepHaia

V3 YMeeT NpoBOJAUTH pacyeT MOJISIPHOCTH U
He ymeeT mpoBOAUTH pacyeT MOJISIPHOCTU|HOPMAaIBHOCTH PACTBOpa MO MAaCCOBOM J10J1€
W HOPMaJbHOCTH pacTBOpa IO MacCOBOM|pacTBOPEHHOTO BeIlleCTBA, M3MEHEHUS
JIOJIe paCTBOPEHHOT'O BEIIECTBA, U3MCHECHHSI | KOHIICHTPAIIUY TIPH pa30aBiIeHUH pacTBOpa,
KOHIICHTPAIIMH MPU Pa30aBICHHH PACTBOPA. |OCHOBBIBAsICH HA TEOPETHUECKON Oase

MIPOTPaMMHOTO MaTepuara.

H2 HNMeeT HABBIKHM PAaCCUUTHIBATh U3MEHEHHUS
He wumMeer HaBBIKOB PacCUUTHIBATH|CKOPOCTH PEAKIMU MIPHU U3MEHEHUH
W3MEHEHMS]  CKOPOCTH  pEakIMH  IPU|KOHIEHTPALUMA U IaBJICHUS; OIIPEALIISITh
W3MEHEHUM KOHIIEHTpAIlMii U JaBJIEHUS;|CABUT paBHOBECHS B CUCTEMAaX MpHU
ONpeNeIIsITh CABUT PABHOBECHS B CHCTEMaX|U3MEHEHUH TEMIIePaTyphl, JaBICHUS U
P U3MEHEHUM TeMIepaTyphl, JaBJIEHHUS U|KOHIEHTPAIlUii, OCHOBBIBASICh Ha
KOHIIEHTpAIUH. TEOPETHYECKOH 0a3e MpOrpaMMHOTO

Marepuana
H3 He wumeer HaBbIKOB paccuuThiBaTh|UMeeT HABBIKH PAcCCUUTHIBATH BOJAOPOTHBIN

BOJIOPOJIHBIN TIOKa3aTedb 10 H3MEHEHUIO
KOHIIEHTpAalluii HOHOB H u OH’, Benuuuny
pH pacTBOpoB KHCIOT M OCHOBaHUH C
W3BECTHOW KOHIEHTpallue; COCTaBIAThH
ypaBHEHUS TUIPOJIN3a coJeit B
MOJIEKYJISIPHOH W MOJIEKYJISIPHO-MOHHOM
hopmax.

MoKa3aTelb M0 U3BMEHEHUIO KOHIIEHTPaILIUA
+ -
nonoB H u OH', Benuuuny pH pactBopoB
KHUCJIOT U OCHOBAHMI C U3BECTHOM
KOHIIEHTpAaIueN; COCTaBJISITh ypaBHEHUS
THUJPOJIK3a COJICH B MOJIEKYJISIPHON U
MOJICKYJIIPHO-UOHHOM popmax,
OCHOBBIBasICh Ha TEOPETHUYECKOHN Oa3e
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INporpaMMHOI0 MaT€puala.

7.3. TunoBble KOHTPOJbHBIE 3aJaHUsI UM WHbIE MaTepHUasbl, HEOOXOAUMBIE ISl OLCHKU
3HaHWW, yMEHMH, HABBHIKOB W (WJIM) ONbITA JCSATENBHOCTH, XapaKTEPU3YIOUIUX OSTaIbl
(dbopMupOBaHUS KOMIIETEHIIHHA

JInst cTyACHTOB OYHOM M OYHO-3a0YHOM (opM OOyYEeHHS MpU TEKYIICH aTTecTallud B
MIEPBOM CEMECTPE MPOBOIUTCS KOHTPOJIb 3HAHUHM CTYACHTOB: KOJJIOKBUYM Ne 1 (o Temam 1 u
3), xowtokBuyM Ne 2 (mo Ttemam 4 W 5); TpW TEKyIIEeW aTTECTAIlMd BO BTOPOM CEMECTpE
MIPOBOJIUTCS KOHTPOJIb 3HAHUU CTYJIEHTOB: KOJUTOKBUYM Ne 3 (1o Temam 7, 8), KOJTTOKBHYM Ne
4 (mo Temam 9-12).

JI1st CTyIeHTOB 3a04HOM (hOpMBI 00YUEHHUS MPU TEKYIIEH aTTeCTalluH IIEPBOM CEMECTPE
MIPOBOJIUTCS KOHTPOJIb 3HAHWUW CTYACHTOB: KOHTpoJbHas pabdora Ne 1 (mo temam 1 u 3),
KOHTpOJIbHAast paboTa Ne 2 (o Temam 4 u 5); Mpu TEKyIIeHd aTTeCTalldd BO BTOPOM CEMECTPE
MIPOBOJIUTCS KOHTPOJIb 3HAHUW CTYJIGHTOB: KOHTpOJIbHas pabdora Ne 3 (mo Temam 7, 8),
KOHTpoJibHast pabota Ne 4 (1o Temam 9-12)..

dopMoOi TEKyIIEro KOHTPOJS 3HAHMK OOydYaromuxcst Ha J1abopaTOpPHBIX 3aHATHAX
SBJISIETCSl 3alllMTa BBIMOJIHEHHON J1ab0paTopHOil paboThI, KOTOpas 3aKJII0YaeTCcsi B MPOBEPKE
1a00paTOPHOTO KypHAJa.

7.3.1.  Texkyumuii KOHTPOJIb
[IpumepHbIe BOMPOCHI ISl TEKYILIETO KOHTPOJIS 3HAHUM:

KommokBuym Ne 1. Tembr: Knaccel Heopranudeckux coeauHeHuil. Kunernka wu
XUMH4YecKoe paBHoBecue. CTpoeHue aroma.

Coneprxanue kojuiokBuyma Ne 1:

1. 3aBepuiute ypaBHEHUS pEaKUi U YpaBHINTE UX:

ALOs; +BaO —

K,O + H;PO4 —

MgCOs + H,CO3 —

2. JlaiiTe cTpyKTypHYIO (POPMYITYy CEPHUCTON KUCIOTHI.

3. Haiitn maccy cepHOW KHCIIOTBhI, HEOOXOAMMYIO NJIsi TIOJIHOM HeuTpanuzamuu 20 r
TUAPOKCHUIA HATPHSL.

4. BrpIpa3zuTe uepe3 KOHIEHTpAIMd CKOPOCTH TMPsSMOW M OOpaTHOW peakiuil u
KOHCTAHTY PaBHOBECHS JJIsi CUCTEMBI:

PCls(r) < PCl; (1) + Clp, AH>0

Kyna cmecturcst paBHOBeCHME TpH: a) TOBBIIIEHUHW TEMIIEPATypbl; 0) TOBBINICHUU
JIABJICHUS; B) MOBBITIICHUU KOHIIeHTparuu Cl,?

5. Ilpu cunte3e ammuaka N, + 3H, < 2NH3; paBHOBecHe yCTaHOBWJIOCH MpPH
CJIEYIOMNX KOHIICHTPAIUAX pearupyronmx BemecTB (Monb/n): [N2] = 2,5; [Ha] = 1,8; [NH3] =
3,6. PaccunTaiiTe HCXOQHBIE KOHIIEHTPAIMK a30Ta U BOAOPOIA.

6. CocTaBbTe JJIEKTPOHHYIO M 3JEKTPOHHO-rpadudecKyo (HopMmysbl diemMeHTa Si B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUSIX.

Komnokuym Ne 2. Temsr: O6mme cBoiicTBa pactBopoB. Jlucconmanms. ['maposus.
Konnounnoe cocTosiHue BemecTna.

Coneprxanue KoJuiokBuyMa Ne 2:

1. Hanummwre B MOJNEKYJISIPHON, HOHHON M COKpAIICHHOW MOHHOUW (popMmax ypaBHEHHE
peakmuu: cyabdat Kaaus + HUTpaT Oapusi.

2. B nabopatopum uMeeTcs pacTBOp C MaccOBOM aoiei cepHOW KHUCIOTHI 5,5%
(urotHOCTh 1,035 /™). Omnpenenute o0bEM 3TOrO pacTBOpa, KOTOPBIM MOTpeOyeTcs s
npurotosieHus 0,25 M pactsopa H,SO4 o6semom 300 mut.

3. Bemuucnure pH 0,1 H. pactBopa cuHmiabHOM kuciaorel HCN, koHcTaHTa
JUCCOITMAITMY KOTOPOW paBHA 4,9><10_10.
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4. IlpuBeauTe mpuMepsl cosieil kKaius, B KoTopeix pH>7 u pH=7.

5. Hammcarp  MoJnekynsipHbie ©  HOHHbIE  (GOPMBI  ypaBHEHUH  THAPOJIH3A,
npotekaromero B pactBopax coisieir: NaCN u Cu(NOs3),. Kak MOXXHO yCHIIMTh WJIH OCTTA0UTh UX
TuaposIn3?

6. Hamummre cxembl u  (QOpMyJbl CTPOEHHS MHULEI, MOJYYEHHBIX MPHU
B3aUMOJICCTBUU Cyib(dara Kaaus W HHUTpaTa Oapus mpu: a) U30bITKE cyibdara kamus; 0)
n30BITKE HUTpaATa Oapus.

Kommoxksuym Ne 3. Temrnl: XectkocTh Boapl. OKHCIUTENbHO-BOCCTAHOBUTEILHBIE
peakuun. CBOMCTBA METAJLIOB.

Coneprxanue kojuiokBuyma Ne 3:

1. B Boge copepxkarcs KaTHOHBI U @HHOHBI B CJEIYIOMIMX KOHIEHTpAIUsAX (MAKB/M):
Ca* — 2,5; Na" — 1,8; Mg”" — 0,7; HCOs — 2,9; CI' — 1,5; SO4* — 0,6. Paccunraiire
BEJIMYUHBI 00IIIeH, BPEMEHHOW U TTOCTOSTHHOM KECTKOCTH BOJIBI.

2. K 100 n Bonmpl, comepxameit 0,1 mons xmopuaa marHus, nobasieno 0,1 moms
ruapokcuaa kabiusa u 0,05 Mot conpbl. Kak m3MeHUTCs BeTnunHa 001IeH KECTKOCTH ?

3. IlpuBenute popmMyIsbl ABYX BEIIECTB, B OJHOM M3 KOTOPHIX (Gochop MOXKET ObITh
TOJIbKO BOCCTAHOBUTEJIEM, & B IPYTOM — TOJIbKO OKUCIIUTEIIEM.

4. YpaBHsTE peakiuu, YKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEIIb:

KyCr,07 + FeSO4 + HaSO4 — Cra(SO4)3 + Fep(SO4)3 + KaSO4 + HyO

SO, + Br, + H;O — HBr + H,SOq4

5. 3aKOHYUTh ypaBHEHUS pEaKIMi, COCTaBbTE OJJICKTPOHHBIA OajaHC, YKaXUTE
OKHUCJIUTEIb U BOCCTAHOBUTEb:

Mg + H,SOy4 (koHII.) —

Ag + HNOs (pa36.) —

6. IIpu pactBopeHun B coJgHOM kucimore 10 r craBa MarHusi W aJlOMUHUS
BbIJIETUIIOCH 11 11 BOopoia. BeruncinTe nNpoieHTHBINA COCTaB CIIaBa.

KommokBuyM Ne 4. Tembl: OCHOBBI 3JIEKTpOXUMHUHU. KOppo3us MeTalsioB U METOJIbI
3alIUTHI OT Hee. XUMHUSI BSDKYIIMX BEIIECTB.

Coneprxanue kKojuiokBuyMa Ne 4:

1. Pa3bepute paboTy rajgbBaHHYECKOTO 3JIEMEHTA, HAMMIIMTE AHOAHYIO U KAaTOIHYIO
peakuuu, paccuntaiite JIC aneMeHTa B CTaHIapTHBIX YCIOBUSX:

Zn | ZnSOy4 (pacTBOp) || CuSOq4 (pacTBOp) | Cu

2. HamumwuTe aHOAHBIA M KaTOMHBIM MPOILECCHl MPU KOPPO3UU KOHTAKTUPYIOLIUX
METAJJIOB JKeJe30-Maruuil B cpene ¢ pH=S.

3. IlpuBenure mnpuMep KATOIHOIO TMOKPHITUS Ha HUKene. Hanmummumre aHOmHYIO H
KaTOJHYIO PEaKINH, MPOTEKAIOIINE IPU KOPPO3UHU OBPEKACHHOTO MOKPHITHS B cpeae ¢ pH=6.

4. Hamumure peakuuio THUIpaTaldyd ABYXKaJbI[MEBOTO CHUJIMKATa IMPU TBEPACHUHU
MOPTJIaHIIEMEHTA.

5. TlepeuncnuTe KOMIOHEHTHI ChIPHEBOM CMECH JJIsI TPOU3BOJICTBA MOPTIAHALIEMEHTA,
YKaXHUTE UX XUMUYECKUE POPMYJIBI.

6. OnpenenuTh YUCTOTY MOPHUPOJHOIO THIICA, €CIM NpU ero HarpeBaHuu 1o 120°C
BbIAeTMIIOCH 14% BobI (TIpearnoaraeTcsl, YTo0 IpUMECH BOY He coepiKar).

7.3.2. IIpomexyTouHas aTTeCTALUS
[Ipy ycnoBuM 3alUTHl CTYJIEHTOM BBINOJHEHHBIX JA0OPATOPHBIX pabOT M clIayu
KOJUIOKBUYMOB M KOHTPOJIBHBIX paboTa Nel u Ne2 crtyneHT fgomyckaeTcs K ciade 3adera. 3a4eT
OPOBOAMTCA B TMHCBMEHHONM WM YCTHOM Qopme, BKIIOYAET TMOATOTOBKY, OTBETHI
9K3aMEHYEeMOr0 Ha TEOPETHYECKHE BOIPOCHI, IO €ro MWTOraM BBICTABIAETCS OIIEHKA
«3a4TEHO/HE 3aUTEHOY.

Bomnpocsl k 3aueTy 10 AUCHUILIUHE « XUMUSD):
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1.  Kucnble 1 OCHOBHBIE COJIHM, UX TMOJYyYCHHE B KOHKPETHBIX CHCTEMaX, PacueThl 1Mo
YPaBHEHUSM COOTBETCTBYIOUIUX PEAKITHH.

2. ®akTopsl, BIUSIONIME HA CKOPOCTh XUMHUYECKUX PEAKIUMN.

3. 3akoH gnedictBus Macc. (OCOOCHHOCTM €ro TPHMEHEHUS K pEeakIusM B

reTepOreHHBIX CHCTEMaX.

4.  KoHcTaHTa CKOPOCTH XMMUYECKOUN pEeaKIHH.

5. Pacder u3MEHEHMS CKOPOCTHM pEaKUMU NpPU HU3MEHEHUU KOHLEHTpAIUH |
JaBJICHMUS.

6. BunusHue Temmeparyphl Ha CKOPOCTh XMUMHUYECKUX peakuuil. IIpaBmio Bant-
Todda.

7 Pacuer u3MeHEHHsS CKOPOCTHM TO U3BECTHOMY KOI(PQHUIMEHTY CKOPOCTH U
obpatHo.

8.  CocTosiHue XMMHYECKOTO PaBHOBECHS.

9.  Koncranta paBHOBecus. Pacuer KOHCTaHTBI paBHOBECUS 10 HCXOJIHBIM U
PaBHOBECHBIM KOHIIEHTPAILUSM U 00paTHO.

10. Ilpunmun Jle-Illatense, omnpeneneHue CABUra PAaBHOBECHUS B CHUCTEMax MpH
U3MEHEHUU TeMIlepaTyphl, AaBJIEHUS U KOHIEHTpaluil. [IpuMmeHeHHe K TeTeporeHHbIM
CUCTEMaM.

11. KBaHTOBBIE UMCIIa KaK XapaKTEPUCTUKU COCTOSHUS FJIEKTPOHOB B aTOME.

12.  Tlpunnun [Taynu.

13. DnexTpoHHBIC U IEKTPOHHO-Tpaduueckre (GOpPMyJIIbl SJIEMEHTOB.

14. Tlopamok 3amojHEHHs TOAYPOBHEH. MaKCMMallbHOE€ YHCIIO JJIEKTPOHOB Ha
MOTyPOBHSIX.

15. Atomnas »nexktpoHHass opOurtanb. [lopsgox 3amosHeHHs opOuTaneil Ha
MOJTypOBHE.

16. IlpaBuno XyHpaa, €ro WUTIOCTPALMS HAa KOHKPETHBIX TPUMEpax.

17. 3HaveHUs KBAaHTOBBIX YHCEN JAJISl SJIEKTPOHOB B aTOMaX KOHKPETHBIX JIEMEHTOB.

18. OObsicHEeHHWE NPUYMHBI TIEPUOJUYECKOTO H3MEHECHHS CBOWCTB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS UX aTOMOB.

19. HaxoxaeHue 3jIeMeHTa M0 0COOEHHOCTSIM CTPOCHHUSI €T0 DJIEKTPOHHON 000JI0UKH.

20. OcHOBHOE M BO30YXJIEHHOE COCTOSIHHE aTOMOB.

21. CmocoObl BEIpaKECHHS KOHIIEHTPAIIMH PacCTBOPOB.

22. Pacyer MOJSPHOCTH H HOPMAJIBHOCTM pacTBopa IO MacCoOBOW  JI0Je
PacTBOPEHHOTO BEILIECTBA.

23. PacueTr u3MeHEHHS KOHIIEHTPAIMHU MPpHU pa30aBICHUN PacTBOpA.

24. KomnuratuBHbBIE CBOMCTBA PACTBOPOB.

25. KonuvecTBEeHHBIE XapaKTEPUCTUKHU MTPOIECCA IIEKTPOIUTHUECKON JUCCOLUALINY.

26. 3amauu Ha 3aKOH pa30aBIICHHUS.

27. CnocoObl cMeleHus paBHOBECHS MPOIIECCOB AICKTPOTUTHICCKOMN TUCCOITAAIIAHN.

28. YcnoBus HEOOPATUMOCTH HOHHBIX PEaKITHi.

29. HonHOe mpou3BeACHUE BOIbI.

30. BopopoaHsblil moka3aTeb.

31. Pacuer u3menenus pH 1o n3meHenuo KoHeRTpamwmii vono H' n OH'.

32. Pacuer BemuumHbl pH pacTBOpOB KHUCIOT W OCHOBAaHUW C HW3BECTHOM
KOHIIEHTpaIUEeH.

33. T'maponus coseil, MOJIEKYJISIPHBIE U MOJICKYJISIPHO-MOHHBIE YPABHEHUSI THIPOJIN3A.

34, JIBwKyIas cuia THAPOIU3a

35.  OCHOBHBIE CIy4au THAPOIN3A COJIEH.

36. CreneHb U KOHCTaHTa THAPOIIU3A.

37. HW3meHenusa BenuuuHbl pH pacTBOPOB coJieil B pe3ysabTaTe ruapoin3a

38. BrmageHue B 0CalOK THIPOKCUIOB U OCHOBHBIX COJICH MPU OOMEHHBIX PEaKITUIX
MEXy COJSIMH C THAPOIU3YIOUIMMUCS HOHAMH.
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39. KommouaHsie pacTBOPHI (30J1H), UX OTIUYHS OT UCTUHHBIX. CTpOEHNE MULICIUTHI.

40. Hamucanue hopmysT MUIIEIUT 30JI€H, TTOJYYSCHHBIX KOHACHCAITMOHHBIM METOJOM B
U3BECTHBIX YCIIOBUSX.

[lpy Hanmuuum 3adyeta M TpPU  YCIOBHM 3alIUTHl CTYJACHTOM BBIIOJHEHHBIX
71a00paTOPHBIX PadOT M CIauyd KOJUIOKBUYMOB M KOHTPOJBHBIX paboT Ne3 u Ne4 Bo BTOpOM
CEMECTpe CTYJEHT JOIyCKaeTcs K cAaue IK3aMeHa

B kadectBe MpPOMEXYTOUHON aTTecTallud BO BTOPOM CEMECTpPE IPOBOTUTCS
MUCHbMEHHBIA WM YCTHBIN 3K3aMe€H, KOTOPbII BKJIIOYAET MOJATOTOBKY, OTBEThI AK3aMEHYEMOTO
Ha TEOpPETUYECKHE BOMPOCHI U perieHre uM 3aaad. [1o uroram sk3amMeHa BBICTABIISETCS OLICHKA.

Bomnpocsl k 3K3aMeHy M0 JUCHUILUIMHE « XUMHUS:

1.  ®akTopsl, BIMSIONINE HA CKOPOCTh XUMHUECKUX PEAKIIUH.

2. 3akoH gnedictBus Macc. (OCOOCHHOCTM €ro TPHMEHEHUS K pEeakIusM B
reTeporeHHbIX cucreMax. KoncranTa ckopocTd XMMHUYECKON peakInu.

3. Pacyer u3MEHEHHSI CKOPOCTHM pEaKIUU TpPU HU3MEHEHUU KOHLECHTpAIUH |
JaBJICHMUSL.

4.  Bausgaue TeMmieparypbl Ha CKOPOCTh XUMHUYECKUX peakluuil. YpaBHEHHS
Appenunyca u Bant-T'opda. Pacder m3MeHeHHMs] CKOPOCTH TO HM3BECTHOMY KOd(duimeHty
CKOPOCTH M 0OpPAaTHO.

5. DHeprus akTUBaIHH.

6. CocrossHue xumudeckoro paBHoBecus. KoHcranta paBHOBecusi. Pacuer
KOHCTAHTHI pAaBHOBECHS 110 UCXOIHBIM U PaBHOBECHBIM KOHIIEHTPALIUSIM U OOpaTHO.

7.  Ilpunmun Jle-lllatense, omnpeneieHWe CABUTa PAaBHOBECHUS B CHUCTEMax MpHU
U3MEHEHUU TeMIlepaTyphl, AaBJIEHUS U KOHIEHTpauuil. [IpuMeHeHHe K TeTeporeHHbIM
CUCTEMaM.

8.  Temmosoit >pdext xumudecko peaknmu. 3akoH ['ecca m ClenACTBUS W3 HETO.
CranpmapTHas TerjioTa 00pa3oBaHuUs U €€ UCIIOJIb30BAHUE TIPH pacueTax TeIUIOBBIX (D (EeKTOB.

9.  TlonsTue 00 >HTpONHUHU.

10.  ATomHas 3JIeKTpOHHAst OpOUTAITb.

11. KBaHTOBBIE UMCIIa KaK XapaKTEPUCTUKU COCTOSHUS FJIEKTPOHOB B aTOME.

12.  DnexkTpoHHBIC U IEKTPOHHO-Tpaduueckre (GOpPMyJIIbl SJIEMEHTOB.

13.  Ilpunnun [Taynu.

14. TIlpaBuno XyHzaa, €ro WUTIOCTPALMS HA KOHKPETHBIX TPUMEpax.

15. Tlopamok 3amojHEeHHs TOAYPOBHEH. MaKCMMallbHOE€ YHCIIO JJIEKTPOHOB Ha
MOJTyPOBHSIX.

16. Tlopsmok 3amosHEeHUs opOUTaei Ha MOypoBHE.3HAUCHUSI KBAHTOBBIX YHCEI IS
3JIEKTPOHOB B aTOMaX KOHKPETHBIX 3JIEMEHTOB.

17. OObsicHEeHHWE NPUYMHBI TIEPUOJUICCKOTO H3MEHECHHS CBOWCTB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS UX aTOMOB.

18. HaxoxaeHue 3jieMeHTa M0 0COOEHHOCTSIM CTPOCHHUSI €T0 DJIEKTPOHHON 000JI0UKH.

19. OcHoBHOE M BO30YX/IEHHOE COCTOSIHUE aTOMOB.

20. DOuHeprus MOHU3ALUH, €€ U3MEHEHUE y DJIEMEHTOB MEPUOJUYECKON CUCTEMBI IO
rpynmnam u rnepuojam.

21.  DneKTpoOTpPUUATENBbHOCTh JJEMEHTa, €€ 3HauYeHue MJid MpEeACKa3aHus TUla
XUMHUYECKOU CBSI3U.

22. Ilpuposa XuMHYECKOM CBSI3U. BUIIbI XUMHUUYECKOM CBSI3HU.

23. KoBanmeHTHas cBsi3b, MeXaHW3M €€ O0Opa3oBaHMs, OCHOBHBIE CBOKMCTBAa, CBS3b
KOJIMYECTBA 00pa3yeMbIX KOBAaJICHTHBIX CBSI3€H CO CTPOCHHEM 3JIEKTPOHHOU 000I0UKH.

24. HenonspHas 1 nojsipHas KOBaJEHTHAs CBSI3b, O - U T -KOBAJICHTHBIE CBA3H.

25. T'ubpuamzanus CBSI3EH.

26. JIMmoJbHBIA MOMEHT.
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27. KoopauHanmoHHas CBs3b, €€ OOIIHOCTh M PA3IMYUS C KOBAJICHTHOM.

28. HonHas cBs3b, IPUYUHBI BOBHUKHOBEHUS U OCHOBHBIE CBOMCTBA.

29. BopoponaHas CBsi3b, yCIOBUS €€ BOBHUKHOBEHUS, €€ CHJIa U BIUSHHE HAa CBOWMCTBA
BEIIECTB.

30. AwmopdHOE U KPUCTATUTMYECKOE COCTOSHUS TBEPIBIX TEI.

31. Buagsl XxumMu4eckoil cBsi3u B Kpuctauiax. OCOOEHHOCTH CTPOCHHS W CBOWMCTB
ATOMHBIX, HOHHBIX U MOJIEKYJIIPHBIX KPUCTAJUIOB.

32.  CnocoObl BEIpKECHHSI KOHIICHTPAIIMH PaCTBOPOB.

33. MonspHas W HOpMaJibHasi KOHUEHTpALMM, WX B3aUMOCBSA3b [JI1 PACTBOPOB
OCHOBAaHMH, KHCJIOT U COJiei. PacueT MOJSpHOCTH M HOPMAJIBHOCTH PacTBOpa MO MAaCCOBOM
J10JIe paCTBOPEHHOTO BEIIECTBA.

34. PacyeT W3MEHEHHMsI KOHIICHTPAIMH MPU pa30aBICHUN PacTBOPA.

35. KomnuraTtuBHbIE CBOMCTBA pacTBOPOB. 3akoHbI Payns n Baat-T'odda.

36. Uzoronudeckuit kKodhPUIMEHT U er0 GU3HUESCKUI CMBICIL.

37. KoundecTBEHHbIE XapaKTEPUCTUKHU MPOIIECCA AIEKTPOIUTUUECKON AUCCOIUALINH.
3amaun Ha 3aKOH pa30aBIICHHUS.

38. CrocoObl cMeNIeHUsT PaBHOBECHS MTPOIIECCOB IEKTPOJIMTHUECKOM TUCCOIHAITNH.

39.  VcioBus HEOOPATUMOCTH HOHHBIX PEAKITHA.

40. HonHoe mpou3BeaICHUE BOIbI.

41. Bopoponansiii nokazarenb. Pacuer namenenust pH no U3MeHEHUIO KOHUECHTPALIMI
nmoHoB H™ m OH . Pacuer BemumumHbl pH pacTBOPOB KMCIOT M OCHOBAaHMiI C M3BECTHOI
KOHIIEHTpaIUEeH.

42. T'maoponu3 cosnei, MOJEKYJSPHbIE U MOJIEKYJISPHO-UOHHBIC YPAaBHEHUS THIPOJIN3A.
JIBuoKymias cuia TUIPOIH3a.

43. OcHOBHbIE ClTy4Yau THAPOIIM3a COJICH.

44. CreneHb U KOHCTaHTa TUAPOJIN3A.

45. HW3menenus BeauuuHbl pH pacTBOpOB cosieil B pe3yibTaTe rUIpOIN3a.

46. BeimageHue B 0CaJ0K THAPOKCUIOB U OCHOBHBIX COJIEH TIPH OOMEHHBIX PEaKIIHIX
MEXy COJSIMH C THAPOIU3YIOUIMMUCS HOHAMH.

47. Komnouaasie pacTBOPHI (30J1M), UX OTIWYHUS OT UCTUHHBIX.

48. JImodwibHbIe U TMOPOOHBIE 30ITH.

49. YcnoBus yCTOWYMBOCTH KOJUTOMAHBIX PacTBOPOB. CIOCcOOBI KOATYJISAIIMH 30JICH.

50. Ctpoenne wmwunemibl. Hammcanwe Gopmyn MHUIET 30JIeH, TMOJYYECHHBIX
KOH/ICHCALIUOHHBIM METOJIOM B U3BECTHBIX YCIOBHUSX.

51. JKectkocts Bomel. EE BaumsHue Ha 3(PQGEKTUBHOCTH MOIOIIUX CPEACTB.
OO6pa3oBaHre HaKUU. EMUHAIIBI N3MEPEHUSI )KECTKOCTH.

52. KapbOonatHas u HekapOoOHaTHas IKECTKOCTh. Bo3HWKHOBeHHE KapOOHATHOM
KECTKOCTH.

53.  Omnpenenenue oOmel 1 KapOOHATHON KECTKOCTH METOIAMH TUTPOBAHUS.

54. Pacder BeJIMYMHBI KECTKOCTH MO W3BECTHOMY COAEPKAHUIO COJIEH MM KaTUOHOB
Y aHHOHOB B BOJIE.

55. OcHOBHBIE CTIOCOOBI YCTpPaHEHUS YKECTKOCTU. TEPMUUYECKUNA METOJ[ YMSATUYCHHS.
N3BecTKOBBIE M HM3BECTKOBO-COJOBBIA METONBI yMsArdeHus. M oOHOOOMEHHBIE CIOCOOBI
yMSITYEHUS! 1 00€CCOTMBAHUSI BOJIBI.

56. Pacuer KonauyecTBa OcCajJKa WM YMSTYWATENS 1O HW3BECTHBIM BEIMYMHAM
HCXOJIHOM M OCTaTOYHOM KECTKOCTHU U 0OpATHO.

57. Peakuum OKHCIEHUS - BOCCTAHOBJEHHUS, MX YyPaBHUBAHHE METOJAMH
3JIEKTPOHHOTO OaiaHca WIIH NEKTPOHHO-UOHHBIM.

58.  OcHoBHBIE CITOCOOBI TOJIYYSHHS METAIOB. MeTtamtotepmus. [ uaporepmus.

59. CBsa3p (U3MYECKUX CBOWCTB METAUIOB C DOJEKTPOHHBIM CTPOCHUEM UX
KPHUCTAJIJIOB.

60. 3aKOHOMEPHOCTH psifa HANPSKEHUH METAJIIOB.
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61. BizaumonelcTBUE METAJLIIOB C BOJIOH U KHUCIOTAMHU.

62. Peakuuu MeTayuIOB C KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTOH. [IpudmHbI
pa3Iuuus OKUCIUTEIBHBIX CBOMCTB pa30aBIeHHON U KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

63. Peakuuu MeTajsioB C a30THOM KHCJIOTOW B 3aBUCUMOCTH OT €€ KOHIICHTpaluu 1
AKTUBHOCTH METaJslia.

64. Pacyer oObema BBIICIAIONIETOCS Ta3a MO MaccaM pearupyromux MeTaia u
KHUCJIOTHI.

65. BzaumopeicTBHE METAJIOB C PACTBOPAMH IIEJIOYEH.

66. Pacyer cocraBa CMECHM METAUIOB IO KOJMYECTBY BBIACIMBLIETOCS Tra3a IpHU
peaKkLuu CO HIeJIOUbI0 MU KUCIOTOM.

67. TanpBanmyeckuii nsnemeHt. Ilpoueccel Ha a3nekTpoaax. Poib mopucToit
MEPETOPOJIKH.

68. TlonsTHe 00 AJIEKTPOTHOM MOTEHIIHATIE.

69. Bopopoansiil snektpon. CrangapTHbIE 3JEKTPOJHBIE MOTEHIUAIBI METAIOB U
AN HAPSIKEHUM.

70.  Kopposzust MeTayioB ¥ (haKTOPHI, BIUSIOIINE HA €€ TTPOIIECC.

71.  Xumuyeckas U 3JEKTPOXUMHYECKAsi KOPPO3us. AHOIHBIA U KATOAHBIN IPOLIECCHI.

72. BzaumopeicTBHE MeTa/la ¢ KHUCIOTOM B MPUCYTCTBUE COJIU MEHEE aKTUBHOTO
MeTaJljia UM IpU KOHTAaKTe ¢ 0oJjiee aKTUBHBIM METAJJIOM.

73.  Kopposus moa aeiicTBUEM HEPaAaBHOMEPHOM a’dpariuu U Oy KTaf0IIHX TOKOB.

74. Knaccudukaius crmocoO0B 3alIUTH METAIIOB OT KOPPO3HHU.

75.  AHOIHBIE U KAaTOJHbIE METAUTMYECKUE MOKPBITHUS, MPUMEPHI TAKUX MOKPBHITUI Ha
xKernese.

76. Peakuuu Ha 3JEKTPOJAx MPU KOPPO3UU METAIIIA C TIOKPHITUEM WUJIU C MPUMECSIMH
B Pa3IMYHBIX Cpefax.

77. IlpoTekTopHas 3aluTa U JIEKTPO3AIIHTA.

78. JlermpoBaHue CTaH.

79. OOmas XapakTepuCTHKa BO3IYIIHBIX  BSOKYIIMX  BemiecTB.  (OCHOBHBIE
IPECTAaBUTENI BO3AYLIHBIX BXKYIIUX BemecTB. OcoOEHHOCTH NPUMEHEHUS BO3AYIIHBIX
BSDKYILIUX BEILIECTB.

80. Pacdersl Mo peakusaM MOJyYEHHUs U TBEPACHUS BIKYIIUX.

81. BosmgymHas u3BeCTh: ChIphbe, peaknus npu obxure. [Ipomecc ramenust u3BeCTH.
CocTaB M CBOICTBAa HEramleHOW W TUAPATHOW W3BECTH, peakiusi TBepAeHus. Ponb mecka B
U3BECTKOBBIX PaCTBOpax.

82. T'umcoBble BsDKyIIHME, BIWSHHUE YCIOBHH OOXHIa Ha WX COCTaB M CBOWMCTBA.
TBepeHue noayBOJHOIO THIICA.

83. Marue3unanbHbIN IEMEHT, €ro MoJIyYeHrue, TBepACHUE U mpuMeHeHue. uodposur.

84. JKuakoe cTekio, CiocoObl MOTYyYCHUSI, MOYJIb PEAaKIIMHA TBEPACHUS.

85. IlopTinaHaueMeHT: CbIpb€ ISl €ro MOJYyYeHUS M XUMHYECKHE PEaKIUu MpHU
00>KHTe CHIPhEBOM cMecH. MUHEPaTOTHIECKUM COCTaB KIIMHKEPA.

86. Peakumm mnpu TBEpIEeHWM TMOPTIAHIALIEMEHTAa. Poib M00aBKM THIICA, pPEaKIIHs
00pa3oBaHus ATTPUHTHUTA.

87. Pacdyer MHMHEpaJOrMYECKOTO COCTaBa KJIMHKEpa MOPTIAHAUEMEHTa IO
U3BECTHOMY XMMHUYECKOMY COCTaBY WJIH 110 KOJIMYECTBY MPOAYKTOB TBEPACHUS.

88. Knaccudukamus mporeccoB KOppo3uu O€ToHa, MPUTOTOBJICHHOTO Ha OCHOBE
nopTiIaHaeMeHTa. MexaHu3M pa3pylieHus Ipy pa3InyHbIX TUIIAX KOPPO3HUH.

89. IlyumonaHoBbie 100aBKH, WX BIMSHHEC HAa TBEPJACHHE M CBOMCTBA BSDKYIIUX Ha
OCHOBE MOPTJIAH/IIIEMEHTA.

90. T'mncouemMeHTONMyIIIOIaHOBBIE BSHKYIIIHME, X COCTAB, OJIyYEHHUE U TBEPACHUE.

91. T'MMHO3eMUCTHIN LIEMEHT, €ro MOJy4YeHUE, TBEPACHUE, BaXKHEWIIHNE CBOWCTBA W
yclioBusl mpuMeHeHus. OTINYMs TIIMHO3EMHUCTOTO IIEMEHTa OT MOPTIaHALIEMEHTa 0 COCTaBy,
yCJIOBHSM 00KHTa, CBOMCTBAM, CTOMKOCTH KaMHS.
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92. OOmwme cBoiicTBa cnupToB U (eHonmoB. Peaknumm nmeruaparanvu  CIHPTOB.
[Tomyuenue dhenomna.

93. ®opmanpaeru, ero noJy4eHue 1 OCHOBHBIE CBOMCTBA.

94. TIlonumepsbl, XMMHYECKOE 3BEHO, CTEIEHb NOJMMEpu3anuu. Pacuer cpenneit
MOJIIPHOW MAcChI MO CTENEHU MOJIMMEPU3ALINH.

95. llennas mnonauMepu3anusi W CTyIEHYaTas MOJMMEpU3alUs, MPOTEKaromas ¢
BbIJIEJICHUEM HU3KOMOJEKYJISIPHOrO MPOAYKTa (M0 TUIY MOJUKOHACHCAUN) U 0e3 BBIACICHUS
HU3KOMOJIEKYJISIPHOTO TIPOAYKTA.

96. MexaHu3M paJUKaJbHOW  MOJUMEpPU3AlMd  MOHOMEPOB  BHHHWJIOBOIO H
JTUBUHUIOBOTO PSJIOB.

97. TlomudTHieH, OCOOEHHOCTH €ro TEPMOMEXaHWYECKHX CBOWCTB. XHUMHUECKas
MHEPTHOCTb MOJIMATUIICHA, €€ MPUYMHBI U 9KOJOTHUYECKON 3HaUCHHE.

98. IlonunponusieH, NOIy4YeHUe, CBOMCTBA U IPUMEHEHUE.

99. TlonuxJIOpBUHUIIL: TOJYyYEHUE, CBOMCTBA U IPUMEHEHHUE €0 B CTPOUTEIHCTBE.

100. Tlomyvenue momuteTpadTOpITUICHA, OOIIAs XapaKTEPUCTHKA €r0 XUMHUYECKUX U
TEPMOXHUMHUYECKUX CBOMCTB.

101. TlomuctHpon, mojiy4yeHue, CBOMCTBA U MPUMEHEHHE.

102. /IueHoBbI€ YraeBOIOPOIbI, UX TOJIUMEPU3AIIUS.

103. BbyragueH, ero nojiydeHue U3 3TaHOA.

104. Tlomy4yeHue pe3uHBbI.

105. denondopmanbaeruaabie cMoibl. [lomydeHne HOBOJAYHOW U PE30JIBHBIX CMOJL.
Pe3utsL.

106. Ilomyyenue naBcaHa.

107. TepMoIUIaCTUYHBIE U TEPMOPEAKTUBHBIE OJIUMEPHI, MPUMEPHI UX MOTYUCHHUS.

108. Tpu ¢u3HUEeCKUX COCTOSHMS JIMHEHHBIX IOJIMMEPOB. BBICOKO3IacTUYECKOE
COCTOSTHHE.

109. OcoGeHHOCTH TMOJIMMEPOB TMPOCTPAHCTBEHHOTO CTPOCHHS IO OTHOIICHUIO K
HarpeBaHuIo.

110. [ecTtpykiusi mOIUMEpPOB, €€ TUIIBI.

7.4. Meronuueckue MaTepualbl, ONPEACNSAIONINE MPOUEAYpPhl OICHWBAHUA 3HAHUMU,
YMEHHM, HAaBBIKOB U (WJIM) OIBITa IEATEIBHOCTH, XapaKTepU3YIOUINX 3Tamnbl (OPMHUPOBAHUS
KOMIIETEHITNI

[Ipouenypa npoMeXKyTOUHOM aTTeCTallMy MPOXOIUT B COOTBETCTBUU C IlonoxxkeHnueM o
TEKYIIIeM KOHTPOJIC U TPOMEKYTOUHOM aTTecTanuu odydaronuxcs 8 HUY MI'CY.

- ATTecTallMOHHBIE  HUCHBITAaHUS  MPOBOATCS  TpernojaBareseM,  BeAyLIUM
JICKIMOHHBIE 3aHATUS 10 JAaHHOW JUCHUIUIMHE, WM [pernojaBaTessiMd, BeAyLUIUMHU
nabopaTopHbIe 3aHATHSA (KpOME YCTHOTO dK3aMeHa). [IpucyTcTBHEe MOCTOPOHHHX JIMI] B XOJE
MPOBEJCHUS ATTECTAI[MOHHBIX HCIBITAaHUI 0Oe3 pa3pelieHus peKTopa WIH IMpOpeKTopa He
JIOTTyCcKaeTcs (3a UCKITI0YeHHEM paOOTHUKOB YHUBEPCUTETA, BHITIOTHSAIOIIUX KOHTPOJIUPYIOIIHIE
(GYHKIIMN B COOTBETCTBUM CO CBOMMH JOJIKHOCTHBIMU OOS3aHHOCTSIMH). B citydae oTcyTcTBUA
BEIYIIEro TMpenojaBareisl aTTECTallMOHHBIE UCIBITAHUS TPOBOJATCSA IpPEIoaBaTeseM,
Ha3HAYCHHBIM MUCHbMEHHBIM PACIIOPSIKEHUEM 10 Kadeape (CTpyKTypHOMY MOAPa3/IeNICHHUIO).

-  HMHBanuapl ¥ MA@ ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSMH 370POBbS, HMEIOIIHNE
HapyLICHUs OMOPHO-JBUTATEIHLHOTO ammapaTa, JOIyCKaloTCs Ha aTTEeCTallMOHHBIE UCIIBITAHUS
B COMPOBOXKIACHUH aCCUCTEHTOB-CONPOBOXKAAIOIINX.

- Bo Bpems aTTecTallMOHHBIX HUCHBITAHUN O0OydYaromMecs MOTYT I0JIb30BaThCs
porpaMMoi yuyeOHOW NUCHMIUIMHBI, a Tak)Ke C pa3pelieHus] MPeroiaBaTelis CIpPaBOYHON M
HOPMAaTHUBHOM JIUTEPATYPOH, KAIbKYJIATOPAMU.

- Bpewms nmoaroToBku oTBeTa Mpu cAaue 3aueTa B yCTHOU (hOpME TOJKHO COCTaBIISATh
He MeHee 40 MUHYT (IO KEJIaHWIO OOYYaroIIETOCs OTBET MOXKET OBITh JIOCPOYHBIM). Bpemst
OoTBeTa — He OoJiee 15 MHUHYT.
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- DK3aMeHaTopy MPeNoCTaBISIeTCA MPaBO 33J1aBaTh 00yYarOIIUMCS JTONOJHUTENbHbIE
BOIPOCHl B paMKaxX MPOrpaMMbl AUCHMIUIMHBI TEKYIIEro CeMecTpa, a TaKxke, MTOMUMO
TEOPETUYECKHUX BOMPOCOB, JaBaTh 331a4l, KOTOPHIE H3yYaIHCh HAa MPAKTHUECKUX 3aHATHUSX.

- OmeHka pe3ylbTaTOB YCTHOIO AaTTECTAl[MOHHOTO HCIBITAHUS OOBSABISETCS
oOydalomuMcsi B JIeHb ero mnpoBeaeHus. [Ipu mpoBeneHHMM NHUCHbMEHHBIX aTTECTAlMOHHBIX
UCIBITAHUN WJIM KOMITBIOTEPHOTO TECTUPOBAHUSA — B JI€Hb MX IPOBEJCHUS WIM HE IO3HEe

CJIEIYIOIIETO pabodero HS MOCJe UX MPOBEACHUSI.

- Pesynbrarsl
MUCbMEHHOU  opMme,

BBITIOJTHEHHUA  aTTECTAallMOHHBIX

HCIIBITAHHMH,
dbopMe HTOTOBOW KOHTPOJIBHON PaOOTHI

IMPOBOJMMBIX B
WK KOMIIBIOTEPHOI'O

TECTUPOBAHUS, JOJKHBI OBITh OOBSIBIECHBI 00YUYaIOIIMMCS M BBICTABJIICHBI B 3aU€THBIE KHUKKH
HE TI03/THEE CJICIYIONIETo pabouero JHs MOCIE UX TPOBEICHHMS.

8. IlepeyeHb OCHOBHOI U JOMOJHUTEIbLHONH Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM ISt

OCBOCHHUSA NUCHHUIIINHBI

Ne
/o

HanmeHnoBaHnu
€ JTMCIUILIHHEI
B
COOTBETCTBUH
¢ y4eOHBIM
IUIAHOM

ABTOp, Ha3BaHUE, MECTO HU3IaHHUSI,
W3M1aTeILCTBO, TOJ U3IaHUS YIeOHOH U
y4eOHO-METOUICCKOM TUTEPATYPHI,
KOJIMYECTBO CTPAHMII

KoanuecTBo
9K3EMILISIPOB
MMCYATHBIX
U3IaHUN

Yucio
oOyyJaronuxcs,
OJTHOBPEMEHHO

M3YyYaronux
JTUCITUATLIUHY

2

3

OcHoBHas uTEpaTypa

HTb MI'CY

Xumus

Cunopos B. U. OOmas XuMus: y4eOHUK IS
CTYJEHTOB, OOy4aloIMXCs IO Mporpamme
OakanaBpuata mo HampaeieHuro 270800 -
""Crpourtenscto”" / B. U. Cunopos, E. E.
ITnatonosa, T. I1. Hukudoposa. - Mocksa :
ACB, 2013.-275c. : nn.

107

2000

Xumus

[ToMOmHMK TIO XWMHUU C OTBETaMH U
pemieHus MM KO MHOTHM  BOIIpOCaM U
3a/ayaM: yuyeOHoe MmocoOue jisi MOATOTOBKU
OakanaBpoB 1o Hamparienuro 270800 -
"CtpoutennctBo” / A. A. Kopeitur u [1p.] ;
noxa pen. B. . Cunoposa. - 3-e uz., uchp. -
Mocksa : ACB, 2015. - 199 c.

219

2000

Xumus

I'muuka H. JI. OOmass xumusi: y4eOHUK IS
bakanaspoB / H. JI. I'nuuka; mox pen. B. A.
ITonkoBa, A. B. babkoBa. - 18-¢ wu3g.,
nepepab. u gom. — M.: FOpaiit, 2013. — 898 c.

50

2000

OBbC ACB

Xumus

Crace H.®. ChopaBouynuk 1o oO0med wu
HEOpraHU4ecKo  XuMUU  [DJIEKTPOHHBII
pecypc]: ydebnoe mocodbme/ Crace H.D.—
ONEeKTpOH. TEKCTOBbIE JaHHble.— TOMCK:
ToMCKHII TOJUTEXHUYECKUN YHUBEPCHUTET,
2014.— 93.

Pexxum nocryna:

http://www.iprbo

okshop.ru/34718,
0 TTapOJTI0

2000

JomomHuTensHas TuTepaTypa

HTb MI'CY

Xumus

Cunopos B. U., ITnaronosa E. E.,
Huxkudopora T. [1. O6mas xumus: Y4eOHHK.
— M.: U3a-B0 ACB, 2012. - 312 c.

192

2000
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6 Xumus CugopoB B. MW., [IlmaronoBa E. E. 164 2000
Hukudopona T.I1. O6mas xumus: Y4ueOHUK.
— M.: U3n-B0 ACB, 2011. - 312 c.

7 Xumus CugopoB B. MW., [IlmaronoBa E. E. 809 2000
Hukudopona T.I1. O6mas xumus: Y4ueOHUK.
— M.: U3xp-B0 ACB, 2010. - 312 c.

8 Xumus Kopeitun A. A., Mscoenos E. M., benbiosa 18 2000
T. I'. 3amayauk DO XWUMHHU C OTBETAMU U
pellleHusIMH KO MHOTMM  BONIpocaM |

3ajagaM: ydueOHOe mocobme. — M.: U3np-Bo
ACB, 2010. - 167 c.
9 Xumus . Kopeitun A. A., MscoenoB E. M., benbioBa 6 2000

T. I'. 3amayauk OO0 XWUMHHU C OTBETAMU H
pellleHusIMH KO MHOTMM  BONIpOcaM |

3ajagaM: ydeOHOoe mocobme. — M.: U3n-Bo
ACB, 2011. - 167 c.
10 Xumus I'muaxka H.JI. 3amaunm u ympaxHeHUS 10 100 2000

o6uieit xumuu. — M.: KHOPVYC, 2012. — 240
c.

9. Ilepeyenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH « UHTEepHET»
(manee — ceTb «MIHTEpPHET), HEOOXOAUMBIX /IJISI OCBOCHMS TUCHHUILIUHBI

HaumeHoBaHue pecypca cetu «IHTepHETY DNeKTPOHHBIH ajpec pecypca
«Poccuiickoe oOpaszoBanuey - dheaepalbHbIH TOPTAI http://www.edu.ru/index.php
Hay4Hnast snexTpoHHast Onbnroreka http://elibrary.ru/defaultx.asp
OnekTponHas oubianoreynas cuctema IPRbooks http://www.iprbookshop.ru/
denepanbHas YHUBEPCUTETCKash KOMIBIOTEPHAs CETh

http://www.runnet.ru/
Poccun

Nudopmarnmonnas cucrema "EmuHoe OKHO HOOCTyma K

" http://window.edu.ru/
00pa3oBaTenbHBIM pecypcamM

Hay4dHo-TexHnueckas 6udimorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/

«XUMUK» CAlT 0 XUMHH http://www.xumuk.ru/

http://www.mgsu.ru/universityabout/Strukt

pasnen «Kadenpe» Ha opurnmansHoM caiite MI'CY ura/Kafedri/Obchaya himiya/

Kypran «XuMHUs 1 XUMUAK» http://chemistry-chemists.com/

10. MeToanueckue ykazaHus JJisl 00y4aOIIMXCS M0 OCBOCHUIO U CHUNINHBI

[lenpio HACTOSIIIMX METOAMYECKUX YKa3aHWM SIBISETCS TMOBbIIIEHUE 3()PEKTUBHOCTH
ayJIUTOPHOM M CaMOCTOSITEIBHOW palbOThl CTYJACHTOB BCIEACTBHE Oojiee YETKOM UX
OpraHM3aliy, CHUCTEeMaTH3allMu MaTepuana IO Kypcy, B3aUMOCBSI3U TEM Kypca, IOJIHOTO
METOJIMYECKOro obecreyeHus: 00pa30BaTeIbLHOro MpoLecca.

CamoctosaTenbHass paboTa MO Kypcy SBJSETCS 3aJ0rOM YCBOGHUSA 3HAHMM U
MPOXOXKACHUS MPOMEXKYTOUHBIX aTTECTalMil, MpPeJyCMOTPEHHBIX paboyeil mporpaMmoil mo
JTUCIUILIIHE.

CamocTtodaTtenbHas paboTa BKIIOYAET:

- 3yuyeHue Tekynux u JONOJHUTENbHBIX TEOPETHUECKUX BOPOCOB;

- CoBepIIEHCTBOBAHUE HABBIKOB 10 PEHICHUIO MPAKTUYECKUX 3a/1a4;

- [loarotoBka K KOHTPOJIBHBIM MEPOIIPUATHAM TEKYIIEH U MPOMEKYTOUHOMN aTTeCTaIlUH.

B Hauane wu3yuyeHHs AMCUMIUIMHBI «XUMHS» CTYACHT JOJKEH O3HAKOMUTHCA C €€
coAep>KaHUEM, BUJOM 3aHITHH, IEPEYHEM OCHOBHOW M JOTOJHUTEIBHON JUTEpATyphl. Takyro
uHGOpPMAIIMIO CTYACHT JOJDKEH IOJIyYMTh Ha TEpBOM JIEKUMU OT MpenojaBaTeliss WU U3
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paboyeil mporpaMMbl AUCHUTUIHHBI.

[Ipuctynas K W3y4EHUIO AMCLUUIUIMHBI «XUMHUS», CTYACHT JOJDKEH O3HAKOMUTHCS C
y4eOHOM, HAyYHOH M METOJIWYECKOW JHTeparypod, umeromeiics B Oubmmoreke MI'CY.
[TomyuuTh peKOMEHJOBaHHBIC YYCOHHKH W y4eOHO-METOIMUYECKHE TOCOOus B OMOIHMOTEKE,
3aBECTU TETPaa JUIsl KOHCTIEKTUPOBAHUS JIEKIUH, TPAKTUUECKUX 3aHITUNA U CAMOCTOSITETTbHOM
paboTEHL.

B nucnumnnubae «Xumus» NpeayCMOTpPEHBI CIEAYIOLIUE BUIbI 3aHATHM: JIEKIIMOHHBIE
3aHATHUSA, Ta0OPATOPHBIC 3AHSITHS.

Jlexumonnbie 3aHsATHA. Ilepen ouepenHol JeKIMer HEOOXOIUMO MPOCMOTPETH IO
KOHCIIEKTY MaTepuai npeabiayuieil jgexuuu. [Ipu 3aTpynHeHusx B BOCHPUATHM MaTepuaia
HaJ0 OOpaTUTHCS K OCHOBHBIM JIUTEPATypHBIM MCTOYHUKAM WJIU K JIEKTOpPY MO rpaduKy ero
KOHCYJIbTAllMil WM Ha TNPAKTHUYECKUX 3aHATHUAX; OErJio O3HAKOMHUTBCS C COJAEpKaHHEM
OUYepe/IHOM JIeKIIMM MO OCHOBHBIM HCTOYHHMKAM JIUTEPATypbl B COOTBETCTBUHM € paboueii
IPOrpaMMOil TUCITUTUINHBI.

Jlaboparopubie 3aHaTud. Ha mabopaTOpHBIX 3aHATHSX CTYIACHT JOKEH 3aKpPEnHTh
MOJTy4YEeHHBIE B JIEKIIMOHHOM Kypce 3HaHHs, a TakKe IyTeM pa300poB MPUMEPOB pEIICHUS
3aja4 J0OMBaThCS MOHUMaHMs cyTH npeamera. Ha maboparopHble 3aHATHS CTYIEHT JOJDKEH
NPUHOCUTH JKypHal JabOpaTOpHBIX pabOT MO AUCHMUILIUHE «XUMHUS», KOHCHEKT JIEKIHi,
PEKOMEH/IOBaHHYIO TpernojiaBareieM y4eOHO-METOJAUYECKYI0 M CIPaBOUYHYIO JIUTEpaTypy,
KaJIBKYJISITOP U Ap.

Jlo ouepemHOTro TaOOPAaTOPHOTO 3aHATHS 1O KOHCIIEKTY (WUJIU JUTEpaType) MpopadoTaTh
TEOPETUYECKUI MaTepuall, COOTBETCTBYIOIIMKA TeMe 3aHsATUs. B Havane 3aHATH 3a7aTh
IPEenoAaBaTeNlo BOMPOCHl 10 MaTepuaty, BbI3BaBIIEMY 3aTPyJHEHHUS B €ro MOHUMAaHUM U
OCBOEHHUU NPHU PEIICHUU 3a/a4, 3aJaHHbIX JIJIsl CAMOCTOATEIHHOTO PEIICHUS.

Ecnu crynenTt mpomycTtun iabopaTopHOe 3aHSATHE, TO OH JIOJDKEH ero oTpadoTarh B
Ha3HA4YeHHOE MPEIo1aBaTeIeM BpeMs.

CamocrositenpbHas paboTa CTyIeHTOB. [Ipu BBIMOTHEHHWH CaMOCTOSATEIBLHON pabOTHI C
JUTEpaTypol y CTyAEHTa JOJDKEH MPUCYTCTBOBaTh HABBIK TEOPETUYECKOTO aHaln3a |
0000111eHNs CIeIMATbHON HAay4YHOH JINTEPaTyphl, a TAK)KE YMETh MPUMEHUTh MPUOOPETEHHBIE
3HAaHUS [JIs peIlleHUs] KOMIUIEKCHBIX 3a/ay MpakTHdeckoro xapakrtepa. CTyIeHT o0s3aH
BBITMIOJIHATH BCE IJIAHOBBIE 3a/laHUs M0 JUCIUIUIMHE: TOTOBUTHCS K JIEKIHSIM, J1a0OpaTOPHBIM
3aHATUSAM, TOTOBUTHCS K KOJUIOKBHYMaM, 3a4eTy U 3K3aMeHY.

11. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTH, HCI0JIb3yeMbIX IIPH OCYIIECTBJIECHUHN
o0pa3oBaTeIbHOIO NMpolecca Mo JUCIUIIUHE

11.1. IlepeyeHr HMH(POPMAIMOHHBIX TEXHOJOTHHA, HCIOJB3YEMBbIX NPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca

No HaumenoBanue Tema Nudopmanmon| CreneHb
n/m pa3zena HEBIE obecriedeHHOC
JACTTUTUTHHBI TEXHOJIOTUHU ™ (%)
1 Beenenne. Crpoenne aroma. [lepuonmueckuii|lcmonb3osanu 100
3aKOH U IIepuogUdYecKas CHUCTEMa 3JIEMEHTOB|€ ClIai -
Crpoenue JI.V.Menzeneesa. XuMuueckas CBS3b U CTpoeHue|NPE3CHTALHH
BeIecTsa MOJICKY EggBeZ[CHI/II/I
JICKOUOHHBIX
3aHATUH
2 |DHepreruka OHepreTudeckre 3PQPEKThl XUMUYECKUX peakiuid. Mcrnonb3osanu 100
XUMHUYECKUX BHyTpeHHss SHEpryus M dHTanbmus. [lepBblii 3aKkomn|¢ Cai-
peaxiuii. TepMoIMHAMHKH. TepMoxumus. 3akoH [ecca.|lPE3CHTaLmH
OJIeMEHTHI Tennora 06pa3oBaHUs XHUMMYECKUX coelauHeHui. [P
XAMUYECKON Btopoit 3akon TepMmoguHamuku. IloHsTHe 00 TPOBE/CHIH
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TEPMOAMHAMUKH |IHTPONHHU U dHepruu ['mbOca. JEKIIHOHHBIX
3aHATUH
3 CKOpOCTh XMMHYECKHX peakKiHid, BIHsSHHE Ha Hee|lcronbsoBanu 100
pasznuuHbBIX (akTOpoB. 3aKOH AEWCTBYIOMIMX Macc.|€ Clani-
IIpaBuno Bant-I'odpda. YpaBHenune Appenuyca.|TPE3CHTAINN
Xumuueckas DHeprus aKTHBALMM XMMHYECKHX IIpolieccos.| PY
NpOBCACHUHN
KUHETHKA U CkopocTh rereporeHHelx mpoueccoB. Katanus [—
paBHOBecHe TOMOTEHHBII WM  TeTepOreHHbIH, OHMOKaTaIu3. -
Xumnueckoe paBHoBecue. [Ipunnun Jle-Illarense,
cMenieHue paBHoBecHs. KarTaau3 ToOMOreHHBIH U
TeTEePOTCHHBIN.
4 Crpoenne u cBoiicTBa Bombl. OOmmue cpoiicta|licrons3oBanu 100
pactBopoB. IloHsATHE 00 WHAEATBHBIX pacTBOpax.|¢ crani-
PacTBopBL. KommuratusHbie CBOMCTBA pacTBOpOB, [PE3CHTAINH
DIEeKTPOITUTHYECK DnekTponuthdeckas — auccouuanus. I uaponms|'PH
o IIPOBCACHUU
ast AUCCOLMANNS | rait poBen
JICKOUOHHBIX
3aHATUH
5 JlucniepcHble CHCTEMBI, WX Kiaccudukamus 1o [crnons3osanu 100
CTEIIEHU JUCIIEPCHOCTU U arperaTHOMY COCTOSIHUIO. ¢ ClIani-
Kommonansle pactBopbl. KosutoumHoe cocrosHue|TPE3CHTAlNN
HucnepcHsie pu
BemectBa. CrocoObl  TOJMYYEHHS  KOJUIOMIHBIX
CHUCTEMBI U o NpOBCACHUHN
pactBopoB. CBOHCTBa  KOJUIOUJHBIX  CHCTEM.
KOJUIOUHBIE . JEKIIHOHHBIX
Crpoenne  JBOMHOTO  3JIEKTPUYECKOTO  CIIOS. y
pacTBOpHI 3aHATHH
Ancopbuus B KOJUIOUJHBIX pacTtBopax,
o0pa3oBaHWe MHIEIBL. OJIEKTPUYECKHI 3apsil
KOJUIOMJHBIX YaCTHUL. Y CTONYMBOCTb U KOATYJISILIUS
KOJUIOUIHBIX CHUCTEM.
6 XuMuueckue cucTeMbl. [asoBele UM xuakue|McrmonsszoBann 100
cucteMsbl. TBepAble CUCTEMBI. ¢ crmamnn-
ArperaTtHoe Ipe3eHTaIui
COCTOSIHUE npH
BEIECTBA HPOBEICHUH
JICKOUOHHBIX
3aHATUH
7 Metamnel.  CtpoeHHe, CHmocoObl  ModydeHwus,|crons3osanu 100
XAMUYECKHE CBOMCTBA. ¢ Clraun-
Tpe3eHTaIui
XUMHST METAIIOB pH
pOBCACHUHN
JICKOUOHHBIX
3aHATUH
8 OCHOBHBIE 3JEKTPOXUMUYECKUE noHsTHs. |Micronb3oBanu 100
OCHOBBI Koppo3sus, ompeneneHue W BUAB KOPPO3WOHHBIX|C CAaUA-
snekTpoxumuy.  |[Pa3pylicHHH. XuMuyeckas U DICKTPOXHMUYeCKas | PE3CHTalH
Kopposus KOPPO3Hs. 3aIuTa OT KOPPO3HUH. TpH
pOBCACHUHN
MCTaJlI0B JICKOUOHHBIX
3aHATUH
9 Moustue OO0mue 3aKOHOMEPHOCTH TIIONYYEHHUs BO3AYIIHBIX |Hcronb3oBanu 100
«BSKYILIME», UX  |BKYIIMX BELIECTB. IIponecchl cxBaThiBaHUs U (€ CAanA- 5
kiaccnukanps. |TBEpAeHHs. OGNaCTH NPUMEHEHNS. Hpe3CHTalMN
npu
Bo3znyminsie p
pOBCACHUHN
BKYIINC JICKOUOHHBIX
BCILECTBA 3QHSATHH
10 [T'mapaBnuyeckue |OOIIHE 3aKOHOMEPHOCTH nosrydenwusi|Vicrons3osanu 100

BsKyHIUE

TUAPABIMYCCKUX BAXKYIIUX BCHICCTB. Hpoueccm

€ cuai-
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BEIllECTBA CXBaThIBaHUS ¥ TBepaeHUA. OOIaCTH IPUMECHECHHMsI. |IPE3EHTALUM
npu
NpOBCACHUHN
JICKIIUOHHBIX
3aHATUN
11 dusudeckas ¥ XUMUYecKass KOppo3us M MeTozpl|Mcrnonb3oBanu 100
0OpBOBI ¢ HEH. ¢ crmamnn-
Koppo3ust Tpe3eHTAITII
LIEMEHTHOTO npu
KaMHs U OeToHa MIPOBEICHUU
JICKIIUOHHBIX
3aHATUN
12 OCHOBBI  OpraHMYecKoW XWMHH. XuMmHUeckue|Vcrnons3osanu 100
OCHOBHBIE CBOMCTBA HEKOTOPBIX MpeACTaBUTEINEeH € Clan-
AIMKIIMIECKUX O i Tpe3eHTaIHH
TOHSITHS 11 PraHUYIECKUX COCTMHCHHM.
o IIpu
OpraHUYECKOM P
NpOBCACHUHN
XUMHH JICKIIUOHHBIX
3aHATHN
13 TTomuMepsl. [Tonydyenne moaUMEpPOB MeTomaMu IenmHo¥  u|Mcronb3oBanu 100
MeTombl CTyNeHYaTol  monuMmepm3aruu. CTpoeHue  H|€ Claua-
TOJTyYCHHSI, CBOHCTBa TOMUMEPOB. Peaknum oTBepKacHU . |TPE3CHTANN
CTpOeHHE OtzenbHbIE MPEACTABUTENH. TpH
- ’ MPOBEICHUN
CBOMCTBA U JIECKIIUOHHBIX
MPUMCHCHHE RAHSTHI

11.2. Tlepeuens mporpaMMHOTO 00€CTICUCHHUS, UCTIONB3YEMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MPOIIecca — HE UCIIOIb3YETC .

11.3. Tlepeuens nHDOPMAITMOHHBIX CITPABOYHBIX CUCTEM

NudopmaninoHH0-0MOIMOTEUHBIE CUCTEMBI

Haumenosanue BC

DneKTpOoHHBIH ajpec pecypca

Hay4Hnast 37nexTpoHHast OMOIHOTEKA

http://elibrary.ru/defaultx.asp?

OnexkTponHas oubiaroreynas cuctema IPRbooks

http://www.iprbookshop.ru/

Hay4uHo-TexHnueckas 6udimoreka MI'CY

http://www.mgsu.ru/resources/Biblioteka/

12. Onucanne MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIA OCYIIEeCTBJIECHHS
00pa3oBaTe/ILHOIO Npolecca Mo TUCHUIINHE

YyebOusie

3aHATUA

0 [JUCHUILUIMHE «XHAMHUD»

IMPOBOAATCA B

CIICTYIOIINX

000pYyIOBaHHBIX YUYEOHBIX KaOWHETaX, OCHAIICHHBIX COOTBETCTBYIOIIUM OOOPYIOBaHHEM H
POTPaMMHBIM 00€CTICYCHHEM:

Ne
/1

Bun yueOHOTO 3aHATHS

HaumenoBanue 000pyaoBaHus

Ne u HanmeHoBaHMe
000pPYyIOBaHHBIX YUECOHBIX
KaOHMHETOB, 00BHEKTOB 1A

MpOBEICHHS
NPaKTUYCCKUX 3aHITUHN

4
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Aynutopuu ajis
MIPOBEICHUS 3aHATHI
MOOHJIbHEIC (ITEPEHOCHBIE) HA0OPHI JIEKIIMOHHOT'O THIIA B
JIEMOHCTPAIHOHHOTO 000PYTOBAHHUS COOTBETCTBUU C
MEPEYHEM ayAUTOPHOTO
dhonma

1. Jleknuu

JlaGopaTopun «XuMHH»
741 KMK, 737 KMK, 738
KMK 736 KMK, 739
KMK, 734 KMK, 740
KMK, JlaGoparopus
«XUMHNY.
KomMmmbroTepHblIii knacce
732 KMK

bans Bogsanas LT-TW 18 LABTEX;
bans Bogsanas 113-4300;

2 JlaGopaTopHbIe 3aHATHS AxBaguctuisitop 19 10; CucteMHbIit
ook Kraftway Credo KC41; Mouutop
Samsung 19”TFT;

[IporpaMmma cocTaBieHa B  COOTBETCTBMM ¢  TpeboBanusmu  DeaepanibHOroO
rOCYy/IapCTBEHHOTO0 00pa30BaTEeIbHOTO CTaHJapTa BBICIIETO OO0pa30BaHHUSA U C  yYETOM
PEKOMEH Al MPUMEPHON OCHOBHOM 00pa3oBaTEbHON MPOrPaMMBbI BBICIIETO 0Opa30BaHUS
no Hanpasyieanio noarotoBku 08.03.01 «CtpoutenbcTBO» (YpOBEHb OakaiaBpuara).




