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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUMIHHBI
Ilenpt0  OCBOEHMS  JUCLUMIUIMHBI  SIBJISIETCS  OOECIIEYEHHE TEOPETUYECKOIo U
NPAaKTUYECKOTO OCBOCHHMS (PYHJaMEHTAIbHOH XMMHUYECKOH MOJTOTOBKH, MO3BOJISIOIICH
OyAyIIMM CIIeUaINCTaM OPUEHTUPOBATHCS B HAYYHO-TEXHUYECKON HH(pOpMALIUU, UCIIOIb30BaTh
XUMHUYECKHE MPUHLIUIIBI U 3aKOHBI, & TAK)KE PE3yJIbTaThl XUMHUUECKUX OTKPBITHIA B T€X 00JIACTSIX
TEXHUKHU, B KOTOPBIX OHU OYIYT TPYJUTHCA.

1.2. 3agauu ocBOCHMSA TUCHUILIHHBI
W3ydeHne AUCIMILIUHBI JOHKHO CIIOCOOCTBOBATH (JOPMUPOBAHUIO Y CTYJICHTOB OCHOB
HAay4YHOI'O MBIIIJICHUS, B TOM YHCJIC. IOHUMAHUIO I'PaHUI IPUMEHUMOCTH XUMHUYCCKUX HOHATHH U
Teopnﬁ; YMGHI/IIO OlICHHUBAaThb CTCIICHb HOCTOBepHOCTI/I pe3y.HbTaTOB TeOpeTI/I‘ICCKI/IX nu
OKCIICPUMCEHTAJIBHBIX HCCHGI[OB&HHI;'I; YMCHHUIO IIJIAHUPOBATh XUMHUYECKUU M TEXHUUYECKUU
E)KCHepI/IMeHT nu O6pa6aTI>IBaTI> cro pe3y.HI>TaTI)I C UCITIOJIB30BAHUECM COBpeMeHHBIX MCTOIOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuunnuHa « XuMUs» OTHOCUTCA K JUCLUILIMHAM 0a30BoM yactu 6s10ka b1.

3. HEPEYEHbD IIVTAHUPYEMBIX PE3YJbBTATOB OBYYEHUA 11O
JUCHUIIVIMHE

[Ipouecc n3ydeHus: TUCUMILIMHBI « XMMHS» HAOpaBJIeH HA (OPMUPOBAHUE
CHEAYIOINX KOMIETEHIINH:

OIIK-2 - cnocoOHOCTh IEMOHCTPHPOBATH 0a30BbIE 3HAHUS B 00JacTu
€CTECTBEHHOHAYYHBIX JUCUHUILINH, TOTOBHOCTBIO BBISBIIATh €CTECTBEHHOHAYYHYIO
CYLIHOCTh MpO0JIEM, BO3HUKAIOIIUX B XOJ€ MPO(PECCHOHANBHON AESITENbHOCTH;
OPUMEHATh Ul WX pa3pelleHrss OCHOBHBIE 3aKOHbl €CTECTBO3HAHHUS, METOJbI
MaTeMaTUyecKoro  aHajgu3a WU MOJCJIHMPOBAaHUS,  TEOPETUYECKOIO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHMS
Pe3yabTaThl 00y4eHus, XapakTepusywuue

chopMHpPOBAHHOCTH KOMIIETCHIIUH

OIIK-2 3HATBOCHOBHbIE TOHATHS M OMPEIEICHUS XUMUYECKUX
3aKOHOB, KOTOPBIM MOJYMHSIOTCS XHMHYECKHE CHCTEMBI,
METOIbl aHaJM3a CUCTEM, a TaKKe  pasleibl XUMHH,
HEOOXOIMMBIE JUIS  [EJIEHANPABIEHHOIO MPAKTUYECKOTO
NpUMEHEHHST B  NPOPECCHOHATBHOM  MoJie  MpoQuIis
HOJITOTOBKH

Komnerenuus

YMETh 3aMMChIBATh ypaBHEHUs MPOTEKAIOIINUX
XUMHYCCKHX PEaKIUi W OOBSICHITH WX PEe3yJIbTaThI,
aHAIM3UPOBATh U MPUMEHATh XUMHUYECKHE TPOIECCHI s
peteHus 3aJa4 MO0 OOECIEYCHHIO ITOBBIMICHHOTO
KauecTBa pPabOTHI 000OPYTOBaHUS.

BJIAZICTh HaBBIKAMH MCIOJIb30BAHUS XUMUUECKUX 3aKOHOB
B B)XHEHIIMX MPAKTUYECKUX MPHUIOKEHUSAX M HABBIKAMHU
paboThl B XUMHYECKHX J1a00OPaTOpUsIX, a TAaKXKE HaBBIKAMU
IIOCTAHOBKH XUMHYECKOI0 DKCIIEPUMEHTA.

4. OB BEM JUCIUMIIJINHBI
OO6mas Tpy10eMKOCTh JUCHUIUIMHBI « XUMUS» COCTABIsET 3 3.€.
Pacnpenenenue Tpy10eMKOCTH TUCITUILIMHBI IO BUJAM 3aHSATUN



ouyHasi popma o0yueHust

. Bcero CemecTphl

Buner yue6HOI paboThI HACOB 1
AyIUTOpHBbIE 3aHATHSA (BCEro) o4 o4
B Tom uucie:
Jleknuu 18 18
[Tpaktuueckue 3anstus (I13) 18 18
JlabopaTtopusie pabotsl (JIP) 18 18
CamocrosiTesibHasi padoTa o4 o4
Buibl npoMeKyTOYHOM aTTecTaluu - 3a4eT + +
OO6mast TPy 10€MKOCTb:
aKaJEMIYECKHUE YaChI 108 108
3a4.e]l. 3 3

3a04Has popma 00yueHus
. Bcero CemecTpsl

Buapl yueOHOM paboThI HACOB 1
AyAUTOpPHBIE 3aHATHS (BCEro) 14 14
B Tom uncie:
Jlexn 6 6
ITpaktuueckue 3anstus (113) 4 4
JlaGopatopusie pabotsl (JIP) 4 4
CamocTrosiTeibHasi padoTa 90 90
KouTpouabHasi padora + +
Yackl Ha KOHTPOJIb 4 4
Buapl NpoMeXyTOYHON aTTECTALMH - 3a4ET + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 0 108
3a4.e]l. 3 3

5. COAEP KAHUE JUCIHUIIJIMHBI MOAYJIA)
5.1 Copep:xxanue pa3nenoB JUCHUIUIMHBI W pacipeesieHUe
TPYAOEMKOCTH 110 BUIaM 3aHATHIA
ouyHasi popma o0yueHust

[pax. J1a6. Bceero
Ne /it HaumeHoBaHue TeMbI Copeprkanue pasjena Jlexny 3aH. CPC ’
3aH. gac
1 Baenenue. Ocuouble |[Ipenmer u 3agaun kypca. XuMus u
MOJIOXKEHUSI ~ aTOMHO  —|e€ CBs3p C JpPYyrUMH HayKaMd B
MOJIEKYJIIDHOTO ~ CTPOEHUS |M3yYE€HUU TIPUPOALI M Pa3sBUTHUA
aroma. TCXHUKU. 3Ha‘leHI/Ie XUMHUYECCKUX
3HAHHUH IS CTYAEHTOB 2 2 2 6 12
MAalIMHOCTPOUTEIBHBIX
CIICLUATbHOCTCH. OCHOBHBIC
3aKOHEI i IIOHSATHS. 3akoH
DKBHBAJICHTOB. [ 'a30BEIC 3aKOHEL.
2 Xumuueckas DHepreTuka XUMHYECKUX IPOLIECCOB.
TePMOJIUHAMHUKA. OCHOBHBIC ~ TOHATHS  XHMHYECKOM 2 2 2 8 14
TEPMOIUHAMUKH. DHTaIBIHS.
TlepBbIii  3aKOH  TEPMOJMHAMMKH.




3akoH ['ecca u crmexcTBUs U3 HEro.
[lonste o6 suTponuu. IIpumenenue
BTOPOrO 3aKOHAa TEPMOAMHAMHMKU K
XUMHYEeCKUM Tporieccam. CBoOoIHAs

sHeprusi ['mb6ca - kak KpuTepuit
TEPMOANHAMHUYIECKOH BEPOSTHOCTH H
MHTCHCHBHOCTH MIPOTEKaHUS

XUMHUYECKUX HpoueccoB. Tperuit
3aKOH TePMOANHAMUKH.

XuMuueckas: KHHETHKAa H
paBHOBecHE.

OCHOBHBIE TIOHATHS  XMMHMYECKOI
KUHETHKH: CKOPOCTb, KHHETHIECKOe
ypaBHEHHE, TIOPSOK peaknuu, €
MOJIEKYJIIPHOCTb. 3aBHCHMOCTH
CKOPOCTH pEaKIUH OT Ppa3IMIHbIX
(akTOpoB. 3aKOH  JEHCTBYIOIIUX
Macc. [IpaBuno  Banrr-T'odda.
OHeprusi  aKTUBALUM, YpaBHEHHE
Appennyca. CocrosiHne
JTMHAMUYECKOTO paBHOBecHsI.
TepMoarHaMmyeckas pupoaa
XHUMHYECKOTO paBHOBecHsI.
Koncranta paBHOBeCHs, CIOCOOBI e&
BeIpakeHHs.  CBA3b  KOHCTAHTHI.
CmMelnieHne MONOKEHUST PaBHOBECHSI.
IIpunnun Jle-Ilatense.

14

[lepuonnueckas  cucrema
3JIEMEHTOB I n.
Menpeneesa.

KBanTOBO-MexaHu4eCKast MOJ€elb
CTPOGHHUS  aTOMOB.  DJIEKTPOHHAas
CTpyKTypa aTOMOB M €€ CBA3b C
HEepUOJHYECKOI cucTeMoH
a1eMeHToB. IIpuHIUN HauMeHbIIeH
sHepruu, npuHnun [laymn u npasuio
Xynna. Ilepuoanueckuit 3akon /1. U.
Menneneena, TepHoaryYecKas
cucrema. 3aKOHOMEPHOCTH
U3MEHEHUsI aTOMHBIX paaguycoB U
SHEPreTHUECKUX XapaKTEepUCTUK
aTOMOB  pa3IMYHBIX  3JIEMEHTOB.
OHeprus HMOHM3ALUM M CPOJCTBA K
JNIEKTPOHY. DNeKTPOOTpUIATENb-
HOCTb.

13

Xumuueckas CBA3b

OCHOBHBIC TTOHSATHUSA MeToaa
BAJIEHTHBIX CBsi3e. KoBaJeHTHOCTE.
OCHOBHBIC XapaKTEePUCTUKU
XUMHUYECKOH cBsi3u. Bo30yxneHue
aTOMOB W THOPHIM3AUH aTOMHBIX
opbOuraneif. CBOWCTBa KOBaJIEHTHOM
CBSI3U. Wonnas CBSI3b.
JloHOpHO-aKIenTopHast CBSI3b.
Bonopoanas CBSI3b. Mertox
BaJICHTHBIX CBSI3EH. Meton
MOJIEKYJIIPHBIX OPOHTANICH.

10

10

KucmotHo-0CHOBHEIE u
OKHCJIN-
TCIbHO-BOCCTAHOBUTCIILHBIC
CBOICTBA BEIICCTB.

3aKOHOMEPHOCTH M3MEHEHUS
XUMHUYECKUX CBOWCTB OKCHIOB U
THUIPOKCHIOB IO  [epuojaM |
rpymmnam. [loHATHE 0  cTemeHH
OKHUCIIEHHS 2JIEMEHTOB B
COEIMHEHUSX. ITousiTue 00
OKHUCIIUTENIAX ¥ BOCCTAHOBUTEJISX.
CucremaTrka OKHCITUTEICH u
BOCCTaHOBHTEIICH.
OKHCIINTEIHLHO-BOCCTAHOBUTEILHBIE
CBOWCTBA HOHOB, MTPOCTHIX BELICCTB U
COEMHEHUH. Metoasl mondopa
KOO(Q(QUIEHTOB B ypaBHEHUIX
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii. Hampasnenue
OKHCJIUTEIIBHO- BOCCTa-
HOBHTEJIbHBIX PEaKLUi.

10

XUMUYECCKUE CUCTEMBI.

PacTBoprl. Pa3baBicHHbIE PAaCTBOPEI




HE OJNeKTponuToB. 3akoH [eHpwu.
3axkoH Payss. PactBops!
31eKTpOIUTOB. COCTOSIHUE PACTBOPOB
cmabpix  anmekrposroB.  CTeneHb
JIACCOIUAIIH. Koncranra
qucconanuy.  Jlucconmanust BOMBL
HNonnoe npowussenenue Bonsl. PH -
BOJIOPOJHBIA TOKa3aTenb pPEeaKLUuU
cpeapl. CocrosiHue pacTBOpOB
CHJIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTD
1 MOHHA$ CHJIa PaCTBOPOB.

SHGKTPOXHMI/I'{GCKHC
CUCTECMbI

Bo3HnKHOBEHHE CKadyka MOTEHIHAIA
Ha MexdazHon rpaHuIe
MPOBOJAHUKOB 1- To M 2 - ro poja.
DIEeKTPOaHbIE CHCTEMBI.
CraHznapTHBIH 3JEKTPOAHBIN
noreHuuan. YpasHeHue HepHcra.
VYcerpoticTBo u pabora
rajJbBaHUYECKOTO JNIEMEHTA.
IIpoueccsl 31eKTponK3a B paciiiaBax
u pacTBopax 3JIEKTPOJIUTOB.
TepmoauHamMu- yeckas BO3MOXKHOCTh
U TIOCNIE0BATENbHOCTh INPOTEKAHUS
Pa3IUYHBIX KATOOHBIX M aHOAHBIX
MPOIECCOB npu 3JIEKTPOIIU3E.
IIpumenenue 3JIEKTPOJIN3a B
TEXHOJIOTHH MAIlTHHOCTPOCHHUSL.

Kopposus ~ merainos
3aIlluTa OT KOPPO3UHU

u

XapaxkTepucTuKa KOPPO3HOHHBIX
NPOLECCOB M HX KJIACCU(HKAIHS.
XUMHYECKasi M SJIEKTPOXUMHUYECKast
KOppo3us. MeTonbl  3aluThl  OT
AIEKTPOXHUMHYECKONH KOPPO3HUH.

10

CBolicTBAa METAJIOB H HX

COEIMHEHUI

Merammueckas CBSI3b u eé
O0COOEHHOCTH. VeroitunBocTh
METAJJIOB B  Pa3IMYHBIX Cpeaax.
IMaccuBHOCTh  MeTamwioB.  O0630p
CBOMCTB, MIPOCTHIX COEIMHEHUN
METAUIOB U XapakTep XUMHYECKOI
CBSI3M B HHUX. [l amuapl, OKCHIBI,
TUIIPHIEI, HUTPHUJIBL, KapOmIbL,
Oopuabpl M CUIHNUABL BaxHeiimune
CBOMCTBa COCIMHCHUM,
WCIIOJIb30BAaHUE  HMX, a  TaKke
METaJIOB u CIIJIaBOB B
MaITHHOCTPOCHHH.

11

Jucnepcublie
Karanuszaropst
KaTAJIMTUYECCKHUEC CUCTCMBI

CHUCTCMBI.

n

ﬂncnepcnoe COCTOSIHHE BEIICCTBA.
CocTosiHAE BeIIeCTBA Ha TPAHHUIE
pasmena  (¢as. Kosmmon st "
KOJUTOMIHBIE pacTBOpbL. CopOums u
copOuuonHble  mporeccel.  O6mme
ITOHSTHUS 0 KaTau3aTopax.
Tl'omorennbIit KaTaju3.
I'eTepOoreHHbll KaTajns.

Uroro

18

18

18

54

144

3a04Has opmMa 00y4eHHs




3a04Has popma 00y4eHHs

HawnmenoBanue TeMbl

Conepxanue paszena

Jleknn

JIab.
3aH.

IIpak.
3aH.

CPC

Bcero,
yac

Baenenue. OCHOBHEIE
[IOJIOKEHUSI  aTOMHO  —
MOJICKYJIIPHOTO ~ CTPOCHHUS
aroma.

IIpeamer u 3agaun kypca. Xumus u eé
CBSI3b C JAPYTMMH HayKaMH B H3y4eHHH
HPUPOJIBI ¥ Pa3BUTHS TEXHUKH. 3HaUCHHE
XUMUYECKHX 3HAaHMUI [JIs1 CTyAEHTOB
MAaIIMHOCTPOUTENBHBIX CHEHATbHOCTEH.
OCHOBHBIE 3aKOHBI M TOHATHA. 3aKOH
SKBHBAIEHTOB. ['a30BbI€ 3aKOHBI

10

12

XuMuaeckas
TePMOJUHAMUKA.

DHepreTuka XHUMHYECKHX IIPOIIECCOB.
OcHOBHEIE TIOHATHSA XUMUYECKOH
TEPMOJUHAMUKH. OHTanbnus. Ilepsblid
3aKOH TepMoJWHaMHUKH. 3akoH ['ecca u
cienctBust w3 Hero. Ilomstue 006
sHTponuu. [IpuMeHeHne BTOpOTro 3aKoHa
TEePMOANHAMUKHI K XUMHUYECKUM
npoueccaM. CBoGoxHas sHeprus ['n66ca
- KaK KPHUTEpHH TEepMOJMHAMHUYECKOH
BEPOSTHOCTH u MHTCHCHBHOCTH
NPOTEKAaHUS XHMHYECKUX IIPOIECCOB.
Tperuil 3aK0H TEPMOAMHAMUKHU.

16

16

XuUMHYecKas KHHETHKAa U
paBHOBECHE.

OCHOBHBIE TIOHSTHUS XUMHYECKON
KUHETHKH:  CKOPOCTb, KHHETHYECKOE
yYpaBHEHHE, TIOPSJIOK  peakiuu, eé
MOJIEKYJIIPHOCTb. 3aBHCHUMOCTD
CKOPOCTH  pEakIMd OT  Pa3InYHBIX
(axTopoB. 3aKoH AEHCTBYIOLIIMX Macc.
IIpaBuno  Banrt-T'odda. DHeprus
aKTHBALlUK, YypaBHEHHEe AppeHuyca.
CocTosiHIE TUHAMUYECKOTO PAaBHOBECHS.
TepmoanHaMmaeckas pupoja
XHMHYECKOro paBHoBecus. KoHcranTa
paBHOBECHUs], CHOCOOBI €€ BBIPAKCHUSL.
CBs13b KOHCTAHTHI. CwMelenne
MOJOKEHUsT ~ paBHOBecHs.  [IpuHOuM
Jle-Ilarense.

14

14

Ilepuoguueckass  cucrema
3JIEMEHTOB J1. n.
Meneneesa.

KBanTOBO-MeXaHHIECKas MOZENb
CTPOCHHUS aTOMOB. OnexTpoHHAs
CTpyKTypa aToMOB U €€ CBi3b C
MNEepUOJUYECKOM CHCTEMOH 3JI€MEHTOB.
Ipuxnun HalMEHbIIEH SHEpruy,
npuniun Ilaynu u mpaBuno  XyHza.
[epuoanueckuit 3aKOH . n.
MenneneeBa, HepHOAUIECKas CHCTEMA.
3aKOHOMEPHOCTH W3MEHEHHS aTOMHBIX
paaycoB u JHEPTeTHIECKUX
XapaKTEePUCTHK  aTOMOB  Pa3IHYHBIX
3JICMEHTOB. OHEprusi HOHU3AIUK |
CpoACTBa K 3JIEKTPOHY.
DJIEKTPOOTPHUIIATENb- HOCTb.

11

15

XuMH4eckas CBSI3b

OCHOBHBIC TIOHSATHS METOJA BaJCHTHBIX
ceszei.  KoBameHntHocTh.  OCHOBHBIE
XapaKTePUCTUKH XHMHUYECKOW  CBS3H.
Bo30yxieHre atoMOB M THOpHIM3aIMu
ATOMHBIX opburanei. CaoiicTBa
KOBaJIeHTHOW cBs3u. LoHHas CBs3b.
JloHOpHO-aKIenTOpHas CBSI3b.
Bonopoanast cBa3p. MeToa BaleHTHBIX
CBSI3€H. Meron ~ MOJEKYJSIPHBIX
opOuTaIei.

KucnotHo-ocHOBHBIE u
OKHCITU-
TEJIbHO-BOCCTAHOBUTEIIbHBIC
CBOICTBA BEIIIECTB.

3aKOHOMEPHOCTH N3MEHEHHS
XUMHUYECKUX  CBOMCTB  OKCHJIOB U
THIPOKCHIOB 10 MEpPHOJaM U TPyIIaMm.
[loHsaTHe O  CTCHOCHH  OKHCJICHHS
9JIEMEHTOB B coeluHEeHUsX. [loHsTHE 00
OKHCIIUTEIISX u BOCCTAHOBUTEJISIX.
CucremaTnka OKHCIIUTEICH u
BOCCTAaHOBHTEIICH.




OKHCIIUTENbHO-BOCCTaHOBUTEIIHBIC
CBOWCTBA HMOHOB, IIPOCTHIX BEIIECTB H
COCIMHECHUH. Mertonst nonbopa
K03 QHIIEHTOB B YpaBHEHUSX
OKHCIIUTEIILHO-BOCCTAaHOBHUTEIBHBIX
peakruii. HampaBieHne oxucIuTeNbEHO-
BOCCTa- HOBUTEIJIHHBIX PEaKIHUii.

XUMHUUECKHE CUCTEMBI.

PactBopr1. Pa3zbaBieHHBIC pacTBOpPHI HE
3IEeKTPOJIUTOB. 3akoH [eHpu. 3akoH
Payns. PactBops! 3JIEKTPOJIUTOB.
CocrosiHue pacTBOpOB crabbIX
aneKTposuToB. CTeneHb IHCCOIMALUM.
Koncranra mucconmanuny. J{uccorpanms
Bozbl. MonHoe npoussenenue Bojsl. PH -
BOJOPOIHBIA  MOKa3aTelb  PEAKIUU
cpensl. CocTosiHME PacTBOPOB CHIIBHBIX
3JIEKTPOJIUTOB. AKTUBHOCTh M HOHHAs
CHJIa PaCTBOPOB.

DIIeKTPOXUMUYECKHIE
CHCTEMBI

Bo3HHKHOBEHHE Ckayka MOTEHLMala Ha
Mex(a3HOH rpaHHIe TPOBOJIHUKOB 1- TO
U 2 - 70 poaa. DIEKTPOJHbIE CHCTEMBI.
CraHIapTHBIA 3JIEKTPOJHBIA TOTCHIHA.
VpaBuenue Hepucra. VYcrpoiictBo u
paboTa  TambBaHWYECKOTO  3JIEMEHTA.
IIpomeccs! anexTponms3a B paciiaBax H
pacTBopax JNEKTPOIIUTOB.
TepmoarHaMu- 4eckass BO3MOXHOCTb U
MOCIIEIOBATENLHOCTh POTEKaHUs
pa3IMYHBIX KaTOAHBIX M  aHOJAHBIX
HPOIECCOB pu 3JIEKTPONHU3E.
IIpumeHeHue 31€KTPOIN3a B TEXHOTIOTUH
MAaIInHOCTPOCHHSI.

11

15

Kopposus ~ meraimnos
3aIluTa OT KOPPO3UHU

u

XapaxkTepucTuka KOPPO3HOHHBIX
NpOLECCOB M HMX  KiIacCH(UKAIWs.
Xumpdeckass M DJIEKTPOXMMHYECKas
Koppo3usi.  Meroapl  3amUTBl  OT
JIEKTPOXUMHUYECKON KOPPO3HUH.

10

CBOiiCTBA METAZIOB U HX

COETMHCHUI

Meraumyeckas CBA3b U €€ 0COOCHHOCTH.
YcToHunMBOCTE METAJUIOB B Pa3IMUYHBIX
cpenax. IlaccuBHocTh MeTtaymuioB. O030p
CBOWCTB, TPOCTBIX COeIMHEHU I
METAJIJIOB U XapaKTep XUMHUECKOH CBS3H
B HUX. [anuawl, OKCUABI, THUAPUJBI,
HUTPUIBL, KapOuIbL, O0opuab "
CHIIMIUALL. BaxHenmme CBOICTBa
COCAMHEHMH, UCIIOIB30BAHME UX, a TAKIKE
METaJIOB u CILJIaBOB B
MaIIMHOCTPOCHUH.

11

Hucnepchsie CHCTEMBI.

Katanmuzaropsl
KaTTUTHYECKUE CHCTEMBI

u

annepCHoe COCTOSIHHE  BelecTBa.
CocrosiHME BemeCTBA Ha TPaAHHUIE
paznena ¢da3. Kommonnsr n kommonaHbie
pactBopel. CopOIMss ¥ COpPOIMOHHBIC
TIPOIIECCHI. OO61ue MOHSATHUS o
KaTayu3aropax. ['OMOreHHsIl Karanus.
I'eTeporeHHbli KaTajIns.

Hroro

90

104

5.2 IlepeyeHb J1a60PaTOPHBIX PadoT

Jlab. pabd. 1. Knaccel HeopraHudeckux coequHeHuid. OCHOBHBIE CTEXHOMETPHUYECKUE 3aKOHBI

XUMHU. OHpezLeneHMe XHUMHUYCCKOTI'O OKBUBAJICHTA METaJljia.

Jab. pa6. 2. OnpeneneHue TEPMOIWHAMUYECKHX XapaKTEPUCTHK peakiuid. TepMuueckas
YCTOMYMBOCTHh KapOOHATOB. BiusiHue TeMiiepaTypbl U KOHLIEHTPALUN Ha CKOPOCTh peakuuu. M3yuyenue

COCTOSTHHSA XUMHWYECKOT'O PaAaBHOBECH .

Jab. pa6. 3. OCHOBHbBIEC MTOHATHS XHMUYECKOW KHHETHKU: CKOPOCTh, KHHETHYECKOE YpaBHEHHE,

MOpAAOK pCaKIuu, eé MOJICKYJISAPHOCTD.

Jaéb. gzaﬁ. 4, 33KOHOMepHOCTI/I M3MCHCHMS XMMUUYCCKHX CBOMCTB 3JICMEHTOB U MX COCIMHCHHI B

nepuoauyecko cucreme JI. 1. Menzaeneena




Jlab. pad. 5. VIzyuenne OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITHH.
Jad. pad. 6. DNEKTPOJHBIC CUCTEMBI M JJICKTPOIHBIC TIOTCHIIUAIBL. [ albBaHHYECKHAE DJICMEHTEI.
Jab. pa6. 7. O0ume CBOMCTBA METAILIOB.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBercTBUM ¢ y4eOHBIM TUIAHOM OCBOCHHE JTUCIUIUIMHBI HE
IpeyCMAaTPUBACT BBIIIOJIHEHHE KypCOBOTO MPOEKTa (pabOThI) WM KOHTPOJIHHOM
paboThI.

7. OHEHOYHBIE MATEPUAJIbI IS IPOBEJAEHUSA

MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO

JTUCLUIIJIMHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHUBAHUS KOMIETeHIHH
Ha pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE IIKAJ OLlEeHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TEKyllero KOHTPOJISI 3HAHUW U MEKCECCMOHHOW aTTeCTalluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH cUCTEME:

«aTTEeCTOBAHY;

«HE aTTeCTOBAH.

Komme-

Pe3yabTaTbl 00y4yeHus,
XapaKTepH3ylouue

Kpurtepun

THYECKOTO puMe-
HeHHs B 1podeccuo-
HAJTBHOM nojue
mpodus NOArOTOBKU

— chopmupoBanHoCTH OLeHUBARMSI ATTecTOBaH He arrecroBan
KOMIIETCHIIUU
OIIK-2 3HATh METOBI aHaIN3a|AKTHBHAS pabota Ha| Brimonuenue pabor | HeBrmonuenue
CHCTeM, a  TaKKe|TadOpaTOpHBIX  3aHATHSX, B CPOK, paboT B CpoK,
pasiesisl XUMHH, Heo0-[(oTBedaeT Ha TeopeTHdecKue |IIpeyCMOTPEHHBIN B | IIPeyCMOTPEHHBIH
XOAWMMBIE JJsL  IieJie-(Bompockl  Ipu 3aIInTe pabounx B paboumnx
HaINpaBJIeHHOTO Mpak-|1adopaTopHBIX paboT Tporpammax Iporpammax

YMETHh aHaJIU3UPOBATH

Pemenue CTaHAAPTHBIX

Brimonnenue pador

HeBbinonnenue

51 MIPUMEHSTH [ TPAKTUYECKUX 3a1a4, B CPOK, paboT B CpoK,
XUMHUYECKHE MIPOLECCH] |HAIMCAHUE U BBIIIOJIHEHUE | IPEYyCMOTPEHHBIN B| IPEAYCMOTPEHHBIN
JUIsL  peuieHus]  3ajad|1abopaTopHbIX paboT pabodmx B pabounx

o obecrieueHnIo mporpammax nporpamMmax
IIOBBIIIICHHOT'O

KadyecTBa paboTsI

000pyI0BaHUsI.

BJIaJICTh HABBIKAMU HC-|Pemenne npukiaaHeix 3anad| Bemonaenne pador | HerwimonHenne
MOJIb30BAHUS B KOHKPECTHOW INPEIMETHOMN B CPOK, paboT B CpOK,
XUMHYECKUX 3aKOHOB|oONacTw, BBITIOJTHEHUE | IPETYCMOTPEHHEIH B | MPEIyCMOTPCHHBIH
B BaXHEHWINNX [[DTaHA TIO J1a0OPaTOPHBIM padounx B paboumnx
MpaKTHYECKUX  MpH-|paboTam kKypca porpamMmmax porpamMmax

JJOXKCHUAX W HaBBIKA-
MH TIIOCTAHOBKH XH-
MHUHYECKOTO
JKCIIEPUMEHTA.

5.2 Ilepeyennb 1adopaTOpHBIX padoT
Jlab. pad. 1. Knaccel HeOpraHMUECKHX coequHeHUH. OCHOBHBIC CTEXHOMETPHYCCKUE 3aKOHBI
xumud. OnpesieNieHne XUMHIECKOTO SKBUBAIICHTA METAaIA.
Jab. paéd. 2. OnpeneneHue TEPMOAWHAMHYECKHX XapaKTEPUCTUK peakuuid. Tepmudeckas
YCTOMYMBOCTH KapOOHATOB. BiusiHUE TeMIepaTypbl 1 KOHLCHTPAIMK HA CKOPOCTh peakuuu. M3ydenue




COCTOSIHUSI XUMUYECKOTO PABHOBECHS.

Jla6. paé. 3. OCHOBHBIE MOHATHS XUMUYECKON KHHETUKH: CKOPOCTh, KHHETHIECKOE YpaBHEHHE,
MOPSIIOK peaKluu, €€ MOJIEKYISIPHOCTE.

Jlab. pab. 4. 3akoOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOHCTB SJIEMEHTOB U MX COCITUHEHUH B
nepuoauyeckoi cucreme 1. V1. Menzaeneena

Jlaé. pab. 5. I3yueHne OKHNCIUTENFHO-BOCCTAHOBUTEIHHBIX PEAKITHI.

Jab. pab. 6. DnexTpoaHBIE CHCTEMBl M JJIEKTPOAHBIE MOTCHUUANBL. | albBaHUYECKHE
3JIEMEHTHI.

Jlab. pab. 7. Obue CBOWCTBA METAJIIOB.

Jlab. pab. 8. Kopposusi METaJIOB | 3alIUTa OT KOPPO3HH.

5.3 [lepevyeHb NPaKTUYECKUX 3AHATHI

Ilpaxkm. 3an. 1. OCHOBHBIE CTEXHMOMETPUYECKHE 3aKOHBI XUMHHU. OmpeneneHne XUMUIeCKOTO
SKBUBAJICHTA MeTaIa.

Ilpakm. 3an. 2. TepMonnHaMIYECKHE XapaKTEPUCTHKH peakuid. TepMudeckas yCTOHYHBOCTh
kapOoHaTOB. M3ydeHue cOCTOSHUS XUMUYECKOTO PABHOBECHSI.

Ilpakm. 3an. 3. CKOpPOCTh XMMHYECKUX IPOLECCOB: KHHETUUECKOE ypPaBHEHHUE, BIMSIHUE
TEMIIEpPaTyphl M KOHIEHTPALMK Ha CKOPOCTh PEAKIIHU.

Ilpakm. 3an. 4. 3aKOHOMEPHOCTH HW3MEHECHHS XHMHYECKUX CBOMCTB JJIEMEHTOB H HX
coeIMHEeHN B nepuoanueckoit cucreme . . Menneneesa

Ilpaxm. 3an. 5. VI3y4eHre OKUCIUTETHHO-BOCCTAHOBUTENBHBIX peakiinii. MeTonpl ypaBHUBaHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLnii.

Ilpakm. 3an. 6. T['anbBaHUYECKHE DIIEMEHTHL. DJIEKTPOJIHM3 BOJHBIX PACTBOPOB U PACILIABOB
3JIEKTPOJIUTOB.

Ilpakm. 3an. 7. O0ume CBOWCTBAa METAJIIOB.

Ilpakm. 3an. 8. Koppo3usi METaJUIOB | 3alIMTa OT KOPPO3UH.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4e€OHBIM IIJJAHOM OCBOCHHE JUCIUIUIMHBI HE
MpeaycMaTpUBaeT BHITIOJIHEHUE KYPCOBOTO MpoeKTa (paboThl) WM KOHTPOJIBHOM
paboTHI.

7. OHEHOYHBIE MATEPHUAJIbI IJIS ITPOBEJIEHUSA
MPOMEXYTOUYHOHN ATTECTAIIUA OBYYAIKOIIIUXCA 11O
JUCHUIIJINHE

7.1. Onucanue noka3zarejeil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIUM
HA Pa3JIMYHBbIX 3Tanax UuX GopMUPOBAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 DTan TeKyuiero KOHTPOJsi

Pesynbrartsel TEKYIIEr0 KOHTPOJIA 3HAHWUM U MEKCECCUMOHHOM aTrTecTaluu
OLICHUBAIOTCA MO CIAEAYIOUIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTSCTOBAH.

PesyabTaThl 00y4eHwus,

Komne- XAPAKTEPEIIOLIHE Kpurepuu ATTecTOBaH He arTecTOoBaH

TeHIUs copmuposannocTh OlleHUBaHMSA

KOMIICTCHIHU
OIIK-2 3HATh Meronsl|AkTHBHas ~ pabGora  Ha|Beimonnenue pador| HesbimonneHue

aHanM3a CHCTeM, a|r1abopaTopHBIX 3aHATHSX, B CPOK, paboT B CpoK,
TaKxKe pas3zensl|0TBEYaeT Ha| nIpeayCcMOTpEeHHbIH |IPeyCMOTPEHHBIN
XHMMUH, Heo0-|TeopeTnuecKkre  BOMPOCHI B pabouux B paboumnx
XOAMMBIE Ul 1ieJie-|npu 3aluTe ImporpaMMax IporpamMmax
HaMpaBJIEHHOrO 71a00paTOPHBIX PadoOT
ITPAKTHYECKOTO




MPUMCHCHUA B

po¢heCCHOHATBEHOM

moJe poduLsa

MOJTOTOBKH

YMETh Pemenue cTaHIapTHHIX | Bemonaenne pador| HeswimonHenne
aHAIN3UPOBATH U |mpakTHaecKux 3ajad, B CPOK, paboT B CpOK,
MIPUMEHSTH HAIlMCAaHUE W BBINOIHEHHUE | IPEIYCMOTPEHHBIH [TpeIyCMOTPEHHBIH
XAMHUYIECKHE nmabopaTOpHBIX paboT B paboumx B paboumx
TIPOLIECCHI JUTs porpamMmmax MporpaMmmax
pemieHust  3agad o

obecrieueHnIo

MOBBIIIEHHOTO

KadyecTBa paboTsl

000pyI0BaHUS.

BJaZeTh  HaBblkamH|Pemenue npuKIaaHelX | Beimonnenue pabor| HesrbimonHenue
HCIOJIb30BaHUSA 3aa4 B KOHKPETHOM B CPOK, paboT B CpoK,
XUMHUYECKUX IIPEMETHOM o0nacTy, | IpeIyCMOTPEHHBIH | IPeyCMOTPEHHBIN
3aKOHOB B|BEBIIIOJIHEHHE  IIJJaHA 110 B paboumx B pabouux
BaXHEHIINX nabopaTopHBIM  paboTam|  mporpaMmax TporpaMmmax
MIPAaKTUYECKUX TpH-|Kypca

JIOXKCHUAX W HaBbIKaA-
MH ITIOCTAHOBKH XU-

MHHYCCKOTO
OKCIICPUMCHTA.

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl NpOMEXYTOYHOrO KOHTPOJS 3HAHWM oleHuBatoTca B 1
ceMecTtpe Mg odHOUW (opmbl 0oOyueHus, 1 cemecTpe st 3a04HOM (HOPMBI
O0Oy4eHHMsI IO YEThIPEXOATIBLHON CHCTEME:
«OTIUYHON;
«XOPOLIOY;
«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIIETBOPUTEIBHOY.

PesynbTaTel 00y4enus,

Kommne- XapaKTepH3yolHe Kpurepun
— c q)(l: pM“pI:)B a);-lHI:CTB ouele)HnBle)Hnﬁ OTtian4yHO Xopomio Ynosu. Heynosu.
KOMIIETCHIIUH
OIIK-2 3HaTh MeTOAbI aHanu3a|Tect BrinoniHenu | Bemmonnenue | Brionenue B tecte

CHCTEM, a TaKXKe e Tecta Ha | Tecra Ha 80- | Tecta Ha 70- | menee 70%
pasmers XUMHH, 90- 100% 90% 80% TIPaBHUIIBHEI
HE00X0IUMBIE TSt X OTBETOB
IIEJICHAIIPABICHHOTO
MIPAKTHIECKOTO
MIPUMEHEHUS B
npodeccnoHaTbHOM
rnoJie npodust
MMOATOTOBKH
YMETb aHaJIM3UpoBaTh |Pemenue 3amaun [Iponemonct |[Iponemonctp| 3amauu He
Y IPUMEHSATH CTaHJApPTHBIX | pEIICHBI B p UpoBaH HUPOBaH penieHbl
XUMHUYECKHUE MPOLECCHI |TPAKTUYECKH IIOJIHOM BEpHBIN X0 | BEpHBIN X0
JUISL  pelueHust X 3a7a4 o0BeMe U peuieHus peuieHus B
3a/1a4 1o MONYYCHBI | BCEX, HO HE | OONBIIUHCTBE
00ecIeYeHUIO BEpHbIE MOJIy4eH 3a1a4
MOBBIIIICHHOTO OTBETHl  |BEpHBIN OTBET
KayecTBa pabOTHI BO BCeX
000pyIOBaHHUS. 3a/1agax
BJIaJ€Th HaBbIKAMH Pemenue 3agaun [Iponemonct |[Iponemonctp| 3anauu He
HCIIOJIb30BaHUS MPUKIAIHBIX | pEIIeHBI B p UpoBaH HPOBaH penieHb
XHMHYECKHX 3aKOHOB [3a1au B TTOJTHOM BEPHBIN XOJ | BEpHBIN X0
B BaYKHEUIIIHNX KOHKPETHOU oObeMe u pereHus peuieHus B
MPAKTHYCCKUX MPSAMETHON | MOJydYeHbl | BCEX, HO HE | OOJIBIIMHCTBE




OPUITOKCHUSIX U obnactu BEpHbIC MOJTy4YeH 3amaq
HaBBIKAMHU OTBETHl  |BEpHBIil OTBET
HOCTaHOBKHU BO BCEX
XHMHYECKOTO 3ajadax
9KCIIEPHMEHTA.

7.2 IlpumepHblii mNepeYeHb OIEHOYHBIX CPEICTB  (TUIOBBIE
KOHTPOJIbHBbIE 3aJJaHUsl WM HHbIe MaTepuajbl, He0OX0AUMbIE JJIsl OLEeHKH
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONbITA 1€ATEILHOCTH)

7.2.1 TIlpuMepHblii mepeyeHb 3aJaHMii sl NOATOTOBKH K

TEeCTHPOBAHUIO
1. XuMHYecKoe MOHATHE «MOJIb)» MOKA3bIBAET:
1) yKrCI0 aTOMOB BELIECTBA; 2) YHCIIO MOJICKYJT BEIIECTBA; 3) KOJHUUECTBO BEIIECTRA,
4) MOJIEKYJISIPHYIO MAcCy BEIECTBA.
2. KosaunuyecTBo BemecTBa — 310:
1) IOpIHA BENIECTBA, H3MEPEHHAS B MOJIAX; 2) YHCIIO CTPYKTYPHBIX 4acTHII, paBHOe 6- 1023 3)
Macca BelecTBa; 4) HaBeCKa BEIIEeCTBa.
3. Mexny maccoii BemectBa (M,r), KOJIUYECTBOM BellecTBa (V, M0JIb) H MOJISPHOI
Maccoit (M, r/Mo.1b) cyliecTByeT COOTHOLICHHE:
1) m=v-M; 2) v=m/M;3)M=m/v;4)M=v/m
4. Mousipublii 00béM raza (Vm, J), KOJHYECTBO BeliecTBa (V,M0/ib) H 00bEM ITOr0
raza (V.;1) cBsi3aHbl Me:K1y c000ii COOTHOILIEHHEM:
1) Vm=vIV; 2)Vw=VIv; 3)Vmn=V-wv; 4)Vy=v+V.
5. CMvemanu kucjopoa u Bogopoa maccoii 10 r u nogoxriau. Macca odpa3oBaBuueiicsi
BO/IbI paBHA:
1) 10r; 2) 20r; 3)11r; 4) 15T,
6. O01bém xJi0pa maccoii 50 kr (H.y.) paBeH:
1) 16M% 2)174 1 3) 16m; 4) 12000
7. B ocHoBe coBpeMeHHOI KiaaccuPUKAIMU XUMUYECKHUX FJIEMEHTOB JIEKUT:

1) BaleHTHOCTB;  2) CTpO€HHUE aToMa; 3) aroMHas Macca; 4) 4HMCciIo MPOTOHOB B aTOME.
8. KakoBo nosio:keHue MeTallI0B M HEMETAJLIOB B NIePHOAUYECKoii cucTeme?
l)meTanmiabsl pacmoyioKEHBI BBEPXY, HEMETAJIBI BHU3Y; 2) METaUIbl PACIOJIOKEHBI BHH3Y,
HEMETaJUIbl BBEpPXY; 3) METaIbl PACIOJOKEHbl B JIEBOM HIKHEM YacTH NEPHOIUYECKON
CHCTEMBbI, HEMETAJIJIbI — B PABOM BEPXHEH yacTu; 4) METaJUTbI PACIIOJIOKEHBI CJIEBA, HEMETAILIBI
cIpasa.
9. XuMHYeCcKHe CBOICTBA 3JIEMEHTOB ONPEAEISIIOTCS MPekKIe BCEero:
1)3apsimom sipa atoma; 2) MOJIOKEHHEM DSJIEMEHTa B MEPUOIUYECKON cucTeme; 3) aTOMHOMN
Maccoi; 4) cTpOoe€HHEM BHEIIHETO AIEKTPOHHOTO YPOBHSI.
10. ®u3nyeckuii CMbIC] MOPSIAKOBOI0 HOMepPa XHUMHUYECKOr0 3JeMeHTa B TOM, YTO OH
ompenessier: 1) mojoxeHue MEMEHTa B IEPHOJUYECKON CHUCTEME; 2) YHUCII0 TTPOTOHOB SJIPE
aTtoma; 3) YHCJIO SHEPTeTUYECKUX YPOBHEH; 4) YMCIIO HEUTPOHOB B aTOME.

7.2.2 IllpuMepHBbIii NepevyeHb 3aIaHUI VI pellleHUus] CTAHAAPTHBIX 3a1a4
OO0pa3sen TecTOBOI KOHTPOJIbHOH padoThl o Teme: « KmHeTtuka



1. B o cROJMEKO pas YMEeHBIHMTCA CKOPOCTE PEAKITHE OPH oXIaEeHHH cHoTeMel or 60 7 mgo 320 °C

opH == 7
13 30 | 3 | 8 4y 2 | 53 Al
2. K gueny OpHBEfleT NoHHMEHHe NaElleHHA B cHcTeme: 3Fepn. o o0 25 Fepllaima) e g e Y|
) ¥ vyEen e HIIO MK YMEHEIIE- [3) K YBeIHUe- ) KoHIeHTpanuAa ma- (10} PABHOBECHE
KOHIEHT panHn o H KOHLIEHT Pa- [HHIC KOHLEHTPA- POE BEONEl OCTAHETCA [CHCTEMEl HEe Hapy-
H 82 s mapoe Ao Gez naumeHeHEHA [THTCAa
3. Kar @aMeHHT o CKOpOCTh NpAMoi pearams 20 .y + Oopnag 25 206 0), ECII HSMEHHTE
KoHNeHTRamuk: O ¢ 200 & Monb/n, a KeHNeHTRanuk: € ¢ 3 go 1 mons/n?
11y veenmiuTcAa B (12) yEeIHEHT- 153y veenmiuT-  14) YEBEMHYHTCA 15% ¥MEHEBIIHT CA B
3 pasa CcAE 30 pas ca e 10 pas B pas 5 paza
4. ¥rxasaTh BHpAXEeHHE KOHCTAHTH paBHCEECHA Peak [THH
308 e P3O0 T2 E O+ 2860 101
R e Y B 1= B O £ = U % 1= S O % 2N
(22510, [50,F [0, F [ZnCf[sC F [2=SF[G, F

213 2,5

2 835 2335

5. HOna peaxiun 4N + 5602 54 NOQ +6H 20 B cocTOARNH paBHOBECHA [£]=% monkim,
[ A= 3 mone/n. OopefelHTE HOECAHYERS KOHIEHTRAITHID ().
24 HCEOOHEIX JAHHEBIX
HEROCTAT OMH O AT ‘

IIOYHEHHA OTEETA

253 10,5

OO0pa3sen TecTOBOI KOHTPOJIBbHOH padoThl 0 TeMe: «CTpoeHne aToMa»

Kakoe MakCMMaIbHOE YHCIIO 1 |

Bee orsern

YMICKTPOHORB MOJKET i
HaXOAWUTHLCA HA BHELIHEM | BepHbI 18 32 i 6 8
IHEPrETHHECKOM ypnn‘uc I [ |
HeHTpanbHOro atoma ? | | > | . | 4| 5
Kakoe pacnpejenenme ‘ o N - I - "7 I 7’
3/IEKTPOHOB 1O ‘ 35 3p’ J 3s' 3p' 3d® | 3  3p; 3d'
IHEPreTHUECKHM AuciKkam- ] it l ] . ;\ \ [ l[3s® 3p° 3s7 3p* o T ‘ “
popmysam cooTpeTCTRYC | 7] [T]T]1] [ ] [TtTr[T] AR
BHELLITIEMY CIIOIO B [ ‘ [ ‘ 7] | 7] (1
STAUMOHAPHOM COCTOSINM | s ‘ N 10 ‘
ATOMa CSPI’:,* ) | 6 | 7 | 8 9 |
B kakoii rpymnmne ‘ 1 ’ ‘ ‘ “
ICPHOAHYECKOI CHCTEMbI |
Hu’\o;lnrcﬂ IAEMEHT, CClIM €ro | 5 «A» rpynna | 6 «B» rpynna | 6 «A» rpymia ‘ 5 «B» rpynna 7 «A» rpynna |
pana s 5% ' N TE 2 | 13 | @ | s |
Dunekrpoorpuuar. | DIeKTpoOTPHIIAT. DIEKTPOOTPHLIAT. ! DJEKTPOOTPHUAT. | DICKTPOOTPIHLIAT.
BriGepire nenpasuibHoe BaHaIMs MeHblle, | (ropa Gonbuie, yem | XJ0pa MeHbLIE, cepsol Gonbie, Kiciopoaa
e eKtpooTpMIAT. | HGIOpORL | SieKrpoorpitaT. | SACKTpOOTPIIAT. | MMeKTpoOTD AT
' Xpoma | 17 | 6Gpoma Xpoma . | cepbt
(¢ £ 4 e
Kakas M3 MPHUBEACHHbIX i {7 B N N i ; - ‘
hOPMYJI COOTBETCTRYET Takas ¢popmyna |
!(mfjnzccnum wc\vu‘nu . ”P“r. SO, 1 Cl,O; NH; | He ll]‘lll’ic}'lcl;il | CrO;
1BJBHOIICTO BasiCHTHOCTHL + 3 2 | . s s ‘ B . 347; - -
O0pasen TecToBOM KOHTPOJbLHOM padoTel KP1 1o teme:
«OKHCANTENBbHO-BOCCTAHOBHUTEIbHbIE pPeakumumn»
CocTaBbTE MOJIHBIC YPpaBHCHUA peaKuHﬁ, HAYyHIUX M0 CXEMaM:
1 FeSO4+ HIOs + HaSOs— 1z + Fex(SO4)3 + H2O
2. NH3+O2—H0+N2
3. MnOz+KCIOs + KOH — KoMnOs4 + KC1 + H20
JU1 KayK 101 peakLuu yKaKUTe:
SABJIACTCA OKUCJIIUTCIIEM, a KakKo€ -BOCCTAaHOBHUTECIIEM

a)  Kakoe
0) 4YTO OKHCTSETCS

7.2.3 IlpumepHblii NepevyeHb 3aJaHUi

3amay

2. [ToueMy XUMHYECKH YHCTOE JKeJIe30 00jee CTOWKO MPOTHB KOPPO3HUH, YEM TEXHUIECKOE
KaTOJHOTO  MPOLIECCOB,
MPOUCXOASIINX MTPU KOPPO3UU TEXHUUECKOTO KeJie3a BO BIAXKHOM BO3AYyXE U B KUCIIOH cpelie.

3. JlaliTe 000CHOBaHHBIA OTBET, B KAKOM CJIydae CKOPOCTh KOPPO3WH Keje3a B KUCIOH
cpela MEHbIIE: B CIy4aB KOHTaKTa jkKejie3a CO CBMHILIOM WJIM B Cllydae KOHTAKTa JKeje3a C

)Kere3o?

HUKEIIEM.

BEIIECTBO

CocTaBbTe

M 9TO BOCCTAaHABJIMBACTCA.

I PEIICHUHA NNPUKIAAHBIX

Oo0pa3sen TecToBOM KOHTPOJIbHOM padoThl KP2
«Koppo3us u 3ammra MeTaJIoOB»
1. Busibl KOppO3HMOHHBIX pa3pylIEHUI METaIOB.

AJIEKTPOHHOE  ypaBHEHUE

aHOOHOIO H



4, Keneznoe uzgenue mokpeiTo kaamueM. Kakoe 3TO MOKpBITHE - aHOJHOE HIIU
karogHoe? [Touemy? CocTaBbTe 3JEKTPOHHBIC YPAaBHEHHS aHOJHOTO M KaTOJHOTO IPOIIECCOB
KOPPO3UHM 3TOr0 M3JCNUS MPU HAPYIICHUU TMOKPHITHUS BO BJIAKHOM BO3JyXE U B COJISTHOM
kuciiote. Kakue npoayKkTel KOppo3uu 00pa3yroTcs B IEPBOM U BO BTOPOM CITydasix?

S. C kakol 1enblo MPOU3BOJIUTCS LMHKOBAHME METAJJIOB? YKaXXUTE IPOLECCHI,
IOpOTEeKaloIMe Ha 3JeKTpoJax MNpu LuHKOBaHWMU. KakoBbl cBolicTBa LIUHKOBOT'O
raJIbBaHOIIOKPBITHS?

Oo0pa3sen TecToBOM KOHTPOJIbHOK padoThl KP3

«O01mue cBOMCTBA METALIIOB)

|. IIpuBemuTe mMpUMEpPHI PEAKIINN B3aMMOICHCTBUS METALIOB C BOIOW: a) NMPH HOPMATBHBIX
YCIIOBUSIX; 0) IPY MOBBIIICHHOHN TeMIIepartype.

2. Kakwme wMeTamanl pdaaa HaHpH)KCHI/Iﬁ MOT'YyT BSBHMOHGP'ICTBOB&TL ¢ "HEOKHCIUTCIBbHBEIMH
Kucioramu'"?

3. Kakast 0cOO€HHOCTh B3aUMOJECHCTBHS METAJLIOB ¢ ""OKHUCIUTEIbHBIME" KuCIOTaMu? OObICHHTE,
KaK BJIMSET aKTUBHOCTh METAJIOB M CTEIICHb Pa30aBICHMS 3TUX KUCIIOT Ha XapakTep o0pa3yromuxcs
MPOJYKTOB BOCCTAHOBIICHUSA?

4. Kakue 13 IepevYrCIICHHBIX METAIOB MOT'YT B3aUMOJICHCTBOBATH C COJISTHOM Kucoroi: Fe, Cu, Al,
Hg? Hanumure ypaBHeHust peakiun. CocTaBbTE CXEMBI IS IPOLECCOB OKUCIICHHSI U BOCCTAHOBJICHUSI.
YKaXXUTe OKUCIUTEND U BOCCTAHOBUTEID.

5.Bpeakimu  Cu  + HNOj3pass = Cu(NO3z), + NO  + H,0
paCC‘IHTaﬁTC KOC—)(I)(bI/IIH/ICHTLI, COCTAaBbTC CXEMBI IJIAA IPOLECCOB OKUCICHNA U BOCCTAHOBJICHU S, YKAKHUTE
OKHUCJIHNUTEIIb U BOCCTAHOBHUTCIIb.

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy

1. OcHoBHbIe Kiaccel coenuHeHui. Kraccudukanms HEOPraHWYECKHX COEIMHEHHN
(OKHCTIBI, KUCTIOTHI, OCHOBaHUs, COJH). [IprHIINIT OTydeHus ¥ peBpalleHusl He OPraHuYeCKUX
COCTUHEHUH.

CBoOICTBa KHCIIOT, OCHOBaHMi, mienodeil u coneil. [loHATHE OTHOCHTEIHLHOM aTOMHOM
Macchl. XHMMHMUYECKHE CHMBOJIBI W COCTaBlieHHWE (POPMYII. [Tonsatue o0 amdorepHOCTH
COCIMHEHUN C TOYKH 3pEHUs KHUCIOT W OCHOBaHHWH (NIPUBECTH MpHUMEPhl aM(OTEPHBIX
coenuHeHui). 3akoH ABorajapo. [lonstre 00 3kBUBaneHTE. 3aKOH SKBHUBAJICHTOB.

2. 3aKOH COXpaHEeHHs MaTepud (KOJIMUYECTBA BEIECTBA). 3aKOH HKBUBAJIICHTOB. 3aKOH
KpaTHbIX oOTHomieHud. Bce razoBeie  3akonbl. (boiins — Mapuorra, I'eit - Jlroccaka,
Knaiinepona - MenzaeneeBa 00BeIUHEHHBINH)

3.3akon peictByromux wmacc. [IpaBuno Bant - ['opda.  Matemarnueckoe

BBIPQKEHUE CKOPOCTM PEAKIMHA TOMOTE€HHBIX U TE€TEPOrE€HHBIX IPOLIECCOB.
[Tpunnun Jle-1laTense. KaTanuzaTtopsl 1 ”HTHOUTOPHI.

4. Xumunueckas TepMoanHaMuka. OCHOBHBIE TepMoanHamuueckue QyHKiuu. OCHOBHBIC
3aKOHBI TEPMOJUHAMUKH.

5. JIBOWCTBEHHBIM XapakTep IIOBEIECHHUS MHUKpodacTull. YpaBHeHue IlmaHka wu
OitamreitHa. OOmuKe MONTOKEHUS KBAaHTOBO-BOJTHOBOW MexaHWKHU. [loBemeHue 3eKTpoHa BO
BHYTPHMAaTOMHOM IPOCTpaHCTBE. YpaBHeHUE JAe bpoins. OneiTbl, MOATBEPKAAIOUIUE €T0
BbIBOJIbI. YpaBHeHue llpénunrepa (ypaBuenue ctpyssl). [Ipunnun I'eiizun6epra. [loBenenue
DJIGKTPOHA HA  CTAI[MOHAPHBIX OPOMTANSAX U B MOMEHT IMepexoa ¢ OpOUTald Ha OpOUTAb.
[TonsiTrie 0 BOTHOBOW (YHKITUU ¥/ .

6. KBantoBele umcina u wux ¢Qusuueckuii cMbica. Tumbsl opOutaneil U MopsIoK
3aMOJTHEHUsT DJIEKTPOHHBIX YPOBHEH. OcHOBHBIE MIPUHIIATIBI 3arOJTHEHUS
DIIEKTPOHHBIX OpOWTaNell aTOMOB. (ITpunuun HauMeHbliedt sSHepruu. [IpuHIUD
[Taymu. TlpaBwno I'yHma.) 3amosiHEHHWE OJIEKTPOHHBIX OpOWTalIel  SJIEMEHTOB  MallbIX
nepuoaoB. [loHATHE O BBIPOXKIEHHBIX OpOUTANSIX. 3alOTHEHHWE OJJIEKTPOHHBIX OpOUTasei
snementoB IV uw 'V mnepuonos. 3amoHEeHWE  AJCKTPOHHBIX  OpOHUTaNeH
sanementoB VI u VIl nepuonos.

7. Ilepuonnueckuii 3akon JI. WM. MeHngeneeBa W CTPyKTypa  MNEPUOIUYECKOM
cuctembl. (JleneHre Ha TIaBHBIE W MOOOYHBIE MOATPYIIIBI, TOJHBIC SJICKTPOHHBIC AHAJIOTH,



pacrojOXKEHUE  BAJEHTHBIX IEKTPOHOB.) KHCIOTHO - OCHOBHBIE CBOMCTBAa OKCHUIOB U
TUAPOKCUAOB 3y1eMeHTOB. CHila 3JIEKTPUYECKOro IOJsA M €€ U3MEHEHUE B COOTBETCTBHM C
€ro 3HAuY€HUEM KHCJIOTHO - OCHOBHBIX CBONCTB COEIMHEHUN B MEpUOJAX M IpyIIax.
OHEpPreTM4ecKue XapakTepUCTHKU aTOMOB. Panuyc aToMOB M MOHOB, MOTEHIMAJI MOHU3ALUHY,
CPOACTBO K 3JIEKTPOHY, 3JEKTPOOTPULIATENBHOCT. M3MeHeHne 9THX XapaKTEPUCTUK B
rpynnax u nepuoaax.

8. Xumuueckass cBs3b. CTpoeHME MOJEKYJI C€ TOYKM 3PEHUS COBPEMEHHOMN
TEOPHH B3aMMOJICUCTBHUS DJICKTPOHHBIX OpOUTasei atoMoB. BeposTHOCTh B3auMopeicTBus 2*
aTOMOB (OCHOBHBIE NMPU3HAKK) HAJIMYME HE NApHBIX DSJEKTPOHOB U 3HAUYEHUS CIIMHOBOIO
yucia. CnuHoBass  Teopusi  BaJlleHTHOCTH.  [IposiBieHHMe  nepeMeHHBIX CTEIICHEN
OKUCJIEHHA Yy »dJeMeHTOB. OCHOBHBIE  IOJIOXKEHMSI ~ TEOPUM  KOBAJEHTHOW  CBS3H.
HanpaBiieHHOCTb, HACBHIIAEMOCTb, NOJApPU3aLUsa. XapaKTCPUCTUKH CBS3H: JJIMHA, DHEPrUs
CBSI3U. OTnnuuTeNbHbIE CBOMCTBA MOHHOW CBs3U. J[OHOpHO - akuenTopHas  CBSI3b U
BOJOPOJHAs CBsI3b, Kak €€ pa3HOBUJHOCTb. XMMHYECKas CBS3b B METaJJIJaX U OCHOBHBIC
CBOMCTBA METAJUIOB C TOYKA  3PEHUS XUMUYECKOU CBSI3U.

9. T'mbpuau3anus aTOMHBIX opOUTasIel Ipyu 00pa30BaHUM HEKOTOPBIX MOJEKYJ, THIIbI
rubpuamsamuu (S-p, S-p?, $-p°). Buasl Xumuueckoil cBA3M (MOHHAS, NOHOPHO-AKIENTOPHAS,
BOJIOPOJIHAS CBS3b). G- U T- CBSI3U.

10. ITonsTHE O CTENEHU OKUCIEHUSI (OKUCIUTEIBHOM UYHUCIIE) 3JIEMEHTOB B COEAMHEHMSIX.
[TonsiTus 00 OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM IIOTEHLUAIE - OCHOBHOM
XapaKTepUCTUKU HaIlpaBlieHHOCTH mpouecca.  OCHOBHbIE METOABI B COCTaBJICHHUU
YPaBHEHHUH OKHUCIIMTEIbHO- BOCCTAHOBUTENBHBIX — PEAKLIMM.

11. Bo3HukHOBEHME CKauka TOTEHIMAJIa HAa TpaHUIEe pasfena MeETall- pPacTBOP
3JIEKTPOJINTA (AKTUBHBIHN, TACCUBHBIN U OJIarOpPOAHBIN 31eKTpoabl). Teopus raabBaHMYECKOIO
aneMeHTa. [loHATHS  moONsSpU3alUU 3JEKTPOJOB B rajibBaHodJIeMeHTe. Buabl
HOJISIPU3alUU U METOJbl OO0pbOBI ¢ Heil. OOpaTUMble MCTOYHHKH TOKA - aKKyMYJISTOPBI.
Tunsl akkymynsatopoB. [Ipolieccel Ha 3yeKTpojax MpH 3apsAaKe M paspsiiKe B IIEJTOYHBIX U
KHCIIOTHBIX aKKyMYJISITOpax. SIBI€HUs MOJSIPU3ALUAN NIPH DJIEKTPOBOCCTAHOBIEHUN METAJLIOB.
Martepuanbsl  BBICOKOM  IPOBOAMMOCTH, MaTe€pHUalbl). SlBneHnsa nmomspu3anMu  NpH
AIIEKTPOBOCCTAHOBJICHNN MeTajuioB. llepeHampspkeHne BbIENIEHUS BOJOpPOJAa M €0 poJib
(monoxuTeNnbHass W OTpULATENIbHAs B OCYLIECTBJICHUU 3JIEKTPOXUMHUYECKUX  IPOILIECCOB).
M3MeHeHne HMIEeKTPOAHBIX TMOTEHUUaNIoB. BomoponaHelii anexTpon. Psan CTaHJIapPTHBIX
AJIEKTPOIHBIX MOTEHIAIOB. 3aBUCUMOCTH AJIEKTPOJIHBIX MOTEHIINAIOB OT IPUPOIbI JIEKTPOIOB
U pacTBopuTesei. Bogopoanas sHepreTuka.

12. DnexTponu3 ¢ HEPACTBOPUMBIMU U PACTBOPUMBIMU aHOJAMHU. [Ipumenenue
ANIEKTPOJIN3a JUIsl MPOBENEHHUS IPOLECCOB OKHMCIEHUS M BOCCTaHOBIEHUsA. 3akoH Papanes.
Breixog mo Toky. AHOJHBIE MpOILECCH MPU BJEKTPOIU3E BOAHBIX PACTBOPOB AJIEKTPOJIUTOB.
(PadpunupoBanue meramioB u skcTpakuus). CymHocTh 3iekTponu3a. [locienoBareabHOCTD
pa3psiiKU MOHOB. AHOZHOE U KaTOJJHOE BOCCTAHOBJICHHE.

13. Koppo3us wmeramioB. Tumbl koppo3uu. Buuabl KOPpPO3HOHHBIX pa3pyLIECHUH.
DNEeKTpOXUMHUYECKast KOPPO3Us MEeTaIOB. MeTo bl 3alIUThl METANIOB OT KOPPO3UHU.

14. CpoiicTBa pacTBOpOB 311eKTpoiauToB. Crenenp nucconuanuu. CuibHbIe U cladble
aneKTponuThl.  JlucnepcHoe cocrosiHue BemecTBa. COCTOSHUE BEIEeCTBA Ha IpaHuUlle pa3jiena
¢a3. Kommoniel 1 KOJUIOMIHBIE PACTBOPHI.

7.2.5 IlpumepHbIii NepevyeHb BONPOCOB JIf1 MOATOTOBKHU K IK3aMeHY
He npenycMoTpeHO yueOHbBIM TUIAHOM
7.2.6. MeToauka BBICTABJIEHUSI OLEHKUW TPU  TPOBeJAEHHH
MPOMEKYTOUYHOM aTTeCTAUU
Kpurtepuu ouieHKH 3a1aHUM:
1. Oyenxa «Omauuno» cmagumces, eciu — 3aJJaHUE BBIITOJIHEHO BEPHO;



2. Oyenxa «Xopoutoy cmasumcs, eciu - WUMEIOTCS HE3HAYUTEIbHBIC
apu(pMETHYECKHE I JIOTHUECKUE MOTPEIIHOCTH, ONUCKHU;
3. Oyenxa « YoosnemeopumenbHo» cmagumcs 8 ciydae, eciu — 3ajaHue He
BBITIOJTHEHO, HO UMEETCS MPABWIBHBIN MOJIXO0J K PELICHUIO;
4. Oyenka «HeyooenemeopumenvHo» cmasumcsi — B OCTAIbHBIX CITydasiX.
MeToauKa IPOBeICHUS:
B ayJUTOPUM JJIsl MPAKTHUUECKUX 3aHITHM, B MUCbMEHHOU (opme, TpylIoBOi
croco0, B TeueHne 45 MUHYT, C UCIIOJIB30BAHUEM CIIPABOYHOM JINTEPATyphl U 0e3
WCMOJIb30BaHUs CPEACTB KOMMYHUKAIIMH, PE3YJIbTAT - HA CICAYIOIIEM 3aHATHH.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Paznen nucuuIuinHbl

OOBEKT KOHTPOJIS

dopma
KOHTPOJISI

Meton
KOHTPOJI
a

Cpox
BBITMIOJTHEHH
s (Henmens
cemMecTpa)

1

2

3

4

5

1. IomoxxeHus
ATOMHO-MOJICKYJISIPHOTO
CTPOCHHS aTOMa

3HaHue OCHOBHBIX
3aKOHOB XHMHH, 3aKOHA
9KBHBAJICHTOB.

Ymerb ONpeaesITh
9KBHUBAJICHTHBIE MACCHI.
YcBouTh KiNaccu(pHKaUIo
HEOPraHUYECKUX
COEIMHEHMM.

KouTpoabHas
pabora,
OLIeHKa

Otuer,
[MCHMEHHBI
178

1 Henensa

2. Xumudeckasi TepMOJMHAMHUKA

Ymenne [IPOBOJUTH
TEPMOANHAMUYECKHE
pacyerTsl.
DopMyJIHpOBaATh

MOHATHA  DHTPONUH U
SHTaNbNUHU. PaccunTeIBaTH
BO3MOKHOCTb
CaMOIIPOU3BOJIBHOTO
MIPOTEKaHusl Tpolecca o
sHeprun ['nb6ca.

TectupoBanue,
OIICHKA

OTtuer,
ITHCHMEHHBI

148

2-3 wenenu

3. XUMHUEKOE
CKOPOCTH Ipoliecca

paBHOBecHE,

3nanue 3aKOHOB  XW-
MUYECKOH KWHETHUKH,
YMETh MHCAThb KOHCTaHTY
paBHOBECHUS JUJIsl pEaKIMil.
IIpumensTsh 3aKOHBI
KUHETHKU [UIsl PacueToB
CKOpPOCTH peakLuil.

TectupoBanue,
OIICHKA

OTtuer,
ITHCHMEHHBI

158

4-5 penens

4.  llepuommueckas
anemenToB /.M. MenzaeneeBa

cucrema

3HaHHe TIEPHOIUICCKOTO
3aK0HA, YMETh COCTaBJISTh
ANIEKTPOHHBIE  (OPMYIIBI
aTOMOB, O0OBSACHATD
TIPUPOSY TEPHOTUIECKOTO
H3MCHCHMS CBOWMCTB
3JIEMEHTOB, 0OBSACHATD
XUMHUYECKUN XapakTep
H3MCHCHMS CBOWCTB
OKCHJIOB ¥ TUIPOKCHJIOB.

KoHntpospHa
s pabora,
OLIEHKa

OTtuer,
ITHCHMEHHBI
7

6-7 "Henenun

6. KuciorHo —oCHOBHBIE
OKHUCJIUTEIFHO-BOCCTAHOBUTEILH
pl€ CBOICTBA BEILECTB

u

3HaHMe  OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX

CBOWCTB AJIEMEHTOB.
Ymenue paccTaBIsITh

Tecruposanue,
OLICHKA

Otuer 1
[MACHEMEHHBI

148

8-9 "Henenn




CTENEHb  OKHUCICHUS Y
2JIEMEHTOB B CO€IMHEHUAX,
COCTaBJISITh ¥ YpaBHUBATH
OKHCIIH-
TEJIbHO-BOCCTAaHOBHUTEILH
bI€ pEaKIThH.

7. ONEeKTPOXUMHUNYECKHE
l'anbBaHMueckue

CHUCTCMBEI.
OJICMCHTBI

3Hanme
MIPUHIIUATIOB
rajJbBaHUYECKUX
3JIEMEHTOB. YmMmenue
U3MEPSTh AJIEKTPOTHBIC
MOTEHLMHATIBI B
rajgbBaHOMape Hu
OTpEeNEIATh
creruQuIecKue
0COOEHHOCTH
BO3HUKHOBCHUA
SIEKTPOXUMUYIECKOTO
MIOTEHIIHANa D3JIEKTpPoAa B
Pa3IMYHBIX Cpefax.

OCHOBHBIX
paboThI

TectupoBanue,
OLICHKa

OTtuer,
THCHMEHHBI

158

10-11
HEJEITH

8. DNeKTpoIn3

pPacTBOPOB AIIEKTPOIUTOB

BOJIHBIX

3uanne ocobeHHocCTElH
aHOOHOM U  KaTOJHOH
TIOJIAPU3AINH  DIIEKTPOJIOB.
Ymern OIIPEIENATh
MPaBUJILHOCTH  MIPOIECCOB
Ha ANIEKTPOIaX pH
ANEKTPOITU3E. 3HaTth
3aKOHBI Dapanes 51
PacCUHTHIBATH Maccy
BBIJIEIMBIIHNXCS  BEIIECTB
Ha JJIEKTPOJaxX.

KonTponbHas
pabora,
OLIEHKA

Ortuer,
MIChMEHHBIN

12-13
HEETH

9. Koppozus

3aIuTa

METAJIJIOB

n

3HaHue
TEPMOIUHAMUKHI
XUMUYECKON
3IEKTPOXUMUYECKON
KOppOo3uu MIPOLIECCOB.
Pazbuparbcs B
0COOEHHOCTSIX pocra
OKCHJHBIX IUIGHOK H HX
(U3UKO-XUMHUYECKUX
3alIUTHBIX CBOWCTBAxX IS
METaJUIOB. Ymenue
OTIPENIEIIATh BIIMSIHUE
XUMUYECKHUX (akTopoB
TEMIIepaTyphl, JaBICHUS,
KOHIICHTPAIIH Ha
KHHETHYECKHE MapaMeTphl
KOPPO3HMOHHOTO TPOIIecca.

OCHOB

KonTponbhas
pabora,
OIICHKA

Oruer,
MICHMEHHBIN

14-15
HENEIN

10. CsoiicTBa METAIOB M HX

COEIMHEHUN

3Hanue 0COOEHHOCTEN
MOBEJEHUSI METAJUIOB B
Pa3IMYHBIX cpenax.
OnuceiBaTh  PE3YIBTATHI
B3aMMOJICHCTBHS i
OTIPEJICIIATh MIPOTYKTHI
Tiporrecca.

TectupoBanue OTHUET,

OIICHKa

[MICHMEHHBIN

16-17
HEEITH

YmMmenne OIpEACIUTh
TEPMOAUHAMUYECKYIO

KontponbHas

Oruer,
[MICHMCHHBIN

paborta,

18 Henens




YCTOWYMBOCTh MeETajlyla | |OLECHKa
COOTBETCTBEHHO ONHCATh
¢usnueckue cBoiicTBa C
YYETOM CPEJIBL.

7.3. Meroauyeckue MaTepUaJbl, ONpeaeSsiiONIHe MPOUEeTYPhI
OllCHUBAHMS 3HAHU, yMeHHii, HABBIKOB U (WJIM) ONBITA IeSITEJILHOCTH

TectupoBanme OCYIIECTBISACTCA, JHUOO TPH TMOMOIIM KOMIBIOTEPHON
CHCTEMBI TECTHPOBAaHMsI, TUOO C MCIOJIH30BAaHUEM BBIJAHHBIX TECT-33aJ[aHUN Ha
OymaxkaoM Hocutene. Bpems tectupoBanmsi 30 MuH. 3aTeM OCYIIECTBISETCS
IpoOBEpKa TeCTa SK3aMEHATOPOM M BBICTABIISIETCS OIIEHKA COTJIACHO METOAHMKHU
BBICTABJICHUS OIICHKH IPH MPOBEACHUH ITPOMEKYTOYHOMN aTTeCTaIlUH.

Pemenne craHmapTHBIX 3aJa4d OCYMIECTBISICTCS, JIMOO TPH ITOMOIIU
KOMIIBIOTEPHOH CHUCTEMBI TECTUPOBAHUsA, JIMOO C HCIOJIH30BAaHUEM BBIIAHHBIX
3amady Ha OymaxkHoM Hocutene. Bpems pemenmss 3agad 30 mmH. 3aTem
OCYIIECTBISIETCS TPOBEpPKA pEHICHUS 3a7ad SK3aMEHATOPOM M BBICTABISETCS
OIICHKA, COIJIaCHO METOJMKH BBICTABJICHUS OIECHKH TIPH  IPOBEICHUHU
IPOMEKYTOYHOM aTTeCTaIiH.

Pemenne mnpukimagHBIX 3adad  OCYIICCTBIISACTCS, JHOO TIPU ITOMOIIU
KOMIIBIOTEPHON CHCTEMBI TECTUPOBaHUs, JIMOO C WCIOIH30BAaHUEM BBIIAHHBIX
3amay Ha OymaxHoMm Hocutene. Bpemsi pemenuss 3agad 30 muH. 3atem
OCYIIIECTBIISIETCS TIPOBEPKA PEHICHUS 3a7ad dK3aMCHATOPOM M BBICTABIISETCS
OIICHKA, COTJIaCHO METOJWKH BBICTABIICHUS OICHKH TIPH  IPOBEICHUU
IIPOMEXKYTOUYHOM aTTeCTaIUH.

8. YYHEBHO METOANYECKOE U UTH®OPMAILIMOHHOE
OBECIIEYEHHUE JUCIUIIJINHBI)

8.1 IlepeueHb y4eOHO# JMTepPaTypbl, HEOOXOAMMOI ISl OCBOEHUSI

JTUCIHHUILIHHBI

1. 'muaka H.JI. O6mias xumust: yaeouuk / H.JI. [nuaka. M.; Beicur. mk. 2015. - 558 c.

2. 'nmunka H.JI. 3agaun n ynpakHeHus 1o o0Iei Xxumun: yueOHoe nocodue uist By3oB / moj. Pep.
B.A. PadunoBuu, X.M. Pyounoit M.; 2015. -240 c.

3. BunokypoBa .M. Xumus: Ilpaktryeckue 3anstus: yued. mocobue / .M. BuHokyposa.
Boponex: ®I'6OY BO “Boponexckuil rocy1apcTBEHHBIN TeEXHUYECKHI yHUBepceuteT, 2017. -200 c.

4. (M 34-2015) Meroaumyeckue yKa3aHUs IO JUCHHUIUIMHE «XUMHS» IS BBITOJHECHUS
naboparopHeix pabor Ne 1- 4 mo Temam “OCHOBHBIE KJIACChI HEOPraHMYECKUX COCIAMHEHUI”,
“Omnpenenenue dKBUBaJieHTa MeTaiuia”, “OmnpelielieHre TEIUIOBBIX 3(P(EKTOB XMUMHUYECKUX PEaKITHi.
Pacuer sueprum ['m60ca”, “CkopoCTb XMMHYECKMX PpEaKUUid M XMMHUYECKOEe paBHOBECHE™ IS
ctyneHtoB HanpasieHui 15.03.01, 15.03.05, 13.03.01, 35.03.06, ouHoti ¢popmbl 00yuenus / PI'BOY
BIIO «BopoHexcknii TOCYJapCTBEHHBIM TEXHWYECKHH yHHBepcuTeT»; cocT. M.M. BuHOKypoBa.
Boponex, 2015.-48 c.

5. Bunokypoa . M. CBoicTBa OCHOBHBIX KOHCTPYKIIMOHHBIX METaJUIOB: y4e0. moc. BopoHex:
®I'bOY BIIO BITY, 2012. 252 c.

6. (M 35-2015) Meronuueckue yka3aHUS MO NUCLUUIUIMHE «XHUMHs»  JUIsl BBIMOJHEHUS
nabopatopHbix pabor Ne 5-8  mo Temam “PacTtBopbl. DnekTponuTuueckas gucconmanys’, “T'uaponns
coyeir”, “3aKOHOMEPHOCTH H3MCHCHHS XUMHYCCKHX CBOWCTB OJJIEMECHTOB W HMX COCIAWHCHHWHA B
nepuonuyeckoit cucreme /. M. MenneneeBa. Xummudeckas cBs3b”, “OKHACIUTEIIEHO-BOCCTAHOBUTEIBHEIE
peaxuu” 1i1s cTyAeHToB Hanpasienuit 15.03.01, 15.03.05, 13.03.01, 35.03.06 ounotii popmbl oOyueHus /




OI'BOY BIIO «BopoHeXCKHii TOCYy1apCTBEHHBIN TEXHIUECKUI YHUBEPCHUTET»; cocT. .M. BuHOKYpOBa.
Boponex, 2015. -48 c.

7. (M 36-2015) Metoauyeckue yKasaHHWS 10 TUCHUIUIMHE «XHUMHS»  JUIS  BBITOTHEHHS
naboparopHeix pabor Ne 9- 12 mo Temam “T'anbBaHMYECKHE BJIEMEHTHI, “DIEKTPOJH3 BOJIHBIX
pacTBOPOB 3IEKTPOIUTOB”, “Ob0mue cpoiicTBa MeTauioB”, “Koppo3us W 3ammra OT KOPpO3HH™~ IS
cryneHToB Hampasiennid 15.03.01, 15.03.05, 13.03.01, 35.03.06 ounHo# dopmbl 00yueHust / PI'BOY
BIIO «Boponexckuii rocyapcTBEHHBIM TeXHMYECKHH yHHUBepcuTeT»; cocT. M.M. BuHokyposa.
Boponex, 2015. -48 c.

8. (No 9 -2016) Meroany. yka3. sl  BBIMOJHEHUs] KOHTPOJBHBIX 3aJaHUN MO TUCIUILIHHE
«Xumus» (paszgen «OCHOBHBIE 3aKOHBI M KJIACChl HEOPTaHMYECKUX COCAWHEHWI») HJsl CTYIEHTOB
HampasieHuii  12.03.01, 11.03.03 ounoii popmsl o0ydenuss / PI'BOY BIIO «BI'TY»; coct. M. M.
Bunokypoga, b. A. Ciupunono. Boponex,2016. 48 c.

9. (Ne 12 -2016) Meroan4. yKa3. A BBITOJHEHUS KOHTPONBHBIX 33JaHUU 10 JUCIMILUIHHE
«Xumus» (pazgen «CKOpOCTh XMMHUYECKHX PEakIuid M XUMHYECKOE pPAaBHOBECHE») AJISI CTYIEHTOB
HanpaeneHuit 12.03.01, 11.03.03 ounoit popmer obyderns / ®I'BOY BIIO «BI'TY»; coct. U. M.
Bunokyposa, b. A. Cnupunonos. Boponex, 2016. 48 c.

10. BunokypoBa .M. OcHoBbl 3nekTpoxumuu: yue6. noc. / .M. Bunokyposa. ®I'6OY BIIO
«BI'TY»; Boponex, 2010.-309 c.

11. Bunokyposa M.M. IlpakTHKyM 10 OCHOBaM 3JI€KTpOXUMHUH: yueb. moc. / .M. Bunokyposa.
®I'BOY BITO «BI'TY»; Boponex, 2012. 252 c.

12. BunokypoBa .M. Heopranudeckas xumus: npakTukym: yue0. moc. / .M. Bunokypoga.
®I'BOY BIIO «BI'TY»; Boponex, 2010. 229 c.

13. Bunokyposa .M. Ctpoenue Bemecta. Y. 1.: yue6. nmoc. / I.M. Bunokyposa. Boponex, 2008.
205 c.

14. BunokypoBa .M. Crtpoenue BemecTBa. XuMudeckas kuHetuka. Y. 2.: yue6. moc./ ®I'BOY
BIIO «BI'TY»; Boponex, 2010. 192 c.

8.2 Ilepeyenb HMH(OPMAUMOHHBIX TEXHOJOTHI, MCHOJbL3yeMbIX MPHU
OCYLLIECTBJICHMH O00pa30BaTeJbLHOI0 MNMpouecca Mo AUCHUIUIMHE, BKJIIOYas
NepeYyeHb  JIMIEH3MOHHOIO0  IPOrPaMMHOr0  olecneyeHus, PecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHHUKALMOHHOU ceTH «MHTEepHeT», COBPEMEHHbIX
Npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIneH3noHHoe nporpaMMHOE 00€ecIeueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOJIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypcol MH(POPMAITMOHHO-TEJICKOMMYHHUKAITMOHHOMN CETH
«HTepHeT:
http://www.edu.ru/
Oo6pazoBatenbHbIi moptan BI'TY

WNupopmaninoHHbIe CLIPABOYHBIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/



CoBpeMeHnHbIe ipodeccruoHambHbIe 0a3bl JaHHBIX:
Poccuiickuii XUuMHKO-aHAITUTUYECKUM TTOPTAIT
Anpec pecypca: http://www.anchem.ru/
XUMUK

Anpec pecypca: http://www.xumuk.ru/
chemport.ru

Anpec pecypca: https:// www.chemport.ru/
himcite.ru

Anpec pecypca: http://www.himsite.ru/
chemweb

Anpec pecypca: https://www.chemweb.com/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJNUMAS JJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

8.1

HaIpsHKEHUH METalIoB"

Ta6muupl: «[leprognyeckas cucrema snementoB .M. MenneneeBay, «PacTBopumoctuy, «Psin

8.2 | Anmapar Kunma

8.3 | Becnl Texuuueckue

8.4 | Bech ananutnueckue AJIB - 200

8.5 | lllTaTtuBel, MepHas nocyja (MepHble KOJObI, OIOPETKH, MUIETKHU U T. I1.), PEaKTHUBbI

8.6 | YcTanoBka /1 M3MepeHHs H3MEHEHHs TeMIepaTypsl ¢ TouHocThio 0,01°

8.7
TeMIepaTypax

Hacoc KomoBckoro u YCTaHOBKA JIs1 U3SMECPCHUA JaBJICHUA HACBINICHHOIO I1apa MPH pa3HbIX

8.8 | Ileub myenbHas

8.9 | Xomnoxmneank OPCK

8.10| Ileur mydenpHas

8.11| INorenunomerp P—363-2

8.12 | Kommetorep B kommiekte: ASUS P7H55-M-7mr.

10. METOAUYECKHUE YKA3ZAHUA IJI OBYYAIOIUXCH 11O
OCBOEHMIO JUCHUIIJINHBI (MOAY JISA)

[To gucumnnuHe «XWUMUs) YATAIOTCS JIEKIIMU, MPOBOJSATCS MPAKTUYCCKHE
3aHATHUSA U JTaOOpaTOpPHBIC PabOTHI.

OcHOBOW W3yueHUs IUCHUIUIMHBI SIBJIAIOTCS JICKIUH, Ha KOTOPBIX
U3JIaraloTcs HanOoJiee CYIIECTBEHHBIE W TPYIHBIE BOIIPOCHI, a TAKXKE BOMPOCHI, HE
HaIIeIINe OTpaXeHHsI B y4eOHOH TuTeparype.

[IpakTHdeckune 3aHATHS HaMNpaBlIeHbl Ha MPHOOPETEHHWE MPAKTUUYECKUX
HaBBIKOB pacyeTa TEPMOJUHAMHYECKONW BEPOATHOCTH PEaKIUi MPOTEKAIOUINX B
pa3IMuYHBIX cpefax npu padoTe TEIUVIOTEXHUYECKOTO OO0OpYIOBaHMS. 3aHSATHS
MPOBOASTCS IMyTeM PEIICHUsS KOHKPETHBIX 3a7a4 B ayIUTOPUH.

JIaGopatopHbie pabOThI BHIMOJIHIIOTCS Ha Ja00paTOpHOM 00OPYIOBaHUH B
COOTBETCTBHH C METOJIMKAMHU, NPUBEICHHBIMU B YKa3aHUAX K BBINOJIHEHUIO PaboT.

By yueOHbIX 3aHATHI J1esTeNbHOCTh CTYIEHTa




Jleknus

Hanucanue KoHCHEKTa JIEKUIMI: KpaTKO, CXEMaTU4HO,
IIOCJICA0BATCIIbHO (I)I/IKCI/IpOBaTL OCHOBHBIC IIOJIOXKCHUA,
BBIBOJIbI, (DOPMYITMPOBKH, OOOOIIECHHUS; MMOMEYaTh BaKHBIC
MBICJIM, BBIACIIATH KIIFOYCBBIC CJIOBA, TCPMUHBI. HpOBepKa
TEPMHUHOB, IMOHATHUN C TTIOMOIIBIO YHITUKIIONEANH, CIIOBapeH,
CIIPaBOYHHUKOB C BBbIIIHCBIBAHUCM TOJIKOBAaHUH B TCTpalb.
O06o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOpPbHIS
BBI3BIBAOT TPYAHOCTHU, IMOUCK OTBETOB B peKOMeHHyeMOﬁ
muteparype. Ecinu camocTosaTensHo He yaaeTcs pa3oOpaThes
B Matepuaine, HeoOXoaumo chOpMyIHpOBaTh BOIPOC U
3a/1aTh MPENOoAAaBaTEI0 Ha JICKIIUA WU Ha MPAKTHYCCKOM
3aHATHUH.

IIpakTnueckoe
3aHATHE

KoncnektupoBanue pekoMeHayeMbIX UCTOYHUKOB. PaboTta ¢
KOHCIICKTOM HGKHHﬁ, MMOoArOoTOBKAa OTBCTOB K KOHTPOJIBHBIM
BOIIPOCaM, MPOCMOTP  PEKOMEHAYEeMOH  JIUTepaTyphl.
[IpocnymmBanue ayaumo- W BUACO3AMUCENH MO 3aJaHHOMU
T€ME, BBINIOJHEHUE pacueTHO-rpaUuecKux  3aJaHHM,
pelieHue 3aja4 no ajaropuTMmy.

JlaGopaTtopHnas pabota

JlaboparopHbie pabOThl MO3BOJIAIOT HAYYUTHCS MPUMEHSITH
TEOPETUYECKHE 3HAHUSA, I[OJNYYEHHbIE Ha JIEKIUHU IpU
pelIeHnd  KOHKpPeTHhIX  3amady.  UYtoObl  Hambomee
paloHaIbHO U MOJHO MCHOJIb30BaTh BCE BO3MOXHOCTHU
71ab0paTOpHBIX M TOATOTOBKM K HHUM HEOOXOAMMO:
clenyer pa3o0paTh JIEKLHUI0 10 COOTBETCTBYIOIIEH TeME,
O3HAKOMUTCSI C COOTBETCTBYIOIIMM pa3/ieioM y4yeOHHKa,
npopaboTaTh JOMOJIHUTEIbHYIO JUTEPATypy U UCTOYHUKH,
PEIINTh 33JJa4H U BBITIOJIHUTH IPYrUe€ MUCbMEHHBIE 3aJaHusl.

CamMocTtosTenpHas pa60Ta

CamocTtosaTenpHas  paboTa  CTYOEHTOB  CHOCOOCTBYET
rIyOOKOMY YCBOEHHUsI y4€OHOTO MaTepuaia W Pa3BUTHIO
HABBIKOB camooOpazoBanusi. (CamocrosiTenbHas paboTa
NIPEIOIaraeT CISAYIONINE COCTABIISIONIHE:

- pabota ¢ TekcTamMH: Y4eOHHKAMH, CIPAaBOYHHKAMH,
JOTIOJTHUTETIFHON ~ JTUTEPaTypoil, a Takxke MpopadoTKa
KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHUE JIOMAIITHUX 33IaHUN U PacueTOB;

- paboTa HaJl TeMaMH TSl CAMOCTOSTEIIEHOTO N3YIEHUS;

- yuactue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(EpPEHIUH,
OJTUMITH AT,

- IOATOTOBKA K MPOMEXKYTOYHON aTTeCTaINH.

IToaroroBka K MpoMeXyTOYHOU
aTTecTaluu

l'oToBUTBCS K NOPOMEXKYTOYHOM aTTECTALMU  CIIEAYET
CUCTEMATUYCCKHU, B TCUCHUC BCCTO CEMECTPA. NHTencuBHas
MOArOTOBKAa JOJDKHA HA4aTbCsd HE IIO3JHEE, YeM 3a
MECSI-TIOJITOpa 0 MPOMEKYTOUHOM arTecTtauuu. [[aHHbIE
nepes 9K3aMeHOM, dK3aMEHOM Tpu JHS (P (eKTUBHEE BCETO
HCIIOJb30BATh I IIOBTOPCHUA n CucreMaTu3anumu
Marepuaa.




JIHCT perncrpaunH H3MeHeHHi

[Moanuce
No Hara 3aBEJLYIOLIEro
ml,; llepeuens BHOCHMEIX H3MEHEHHIT BHECEHHA Kadeapoit,
H3MeHeHHH OTBETCTRBEHHOH 3a
peanmzanuio OITOI1
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