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1. TIEJIV M 3AJIAYM TUCIHATLIIVHBI

1.1. Heau AuCHUIIHHBI
ABIISICTCA O6CCHC‘ICHI/IC TCOPCTUYCCKOTO U IMPAKTHUYCCKOI'O OCBOCHMUA Q)yHﬂaMeHTaHBHOﬁ
XI/IMPI‘ICCKOﬁ IIOATrOTOBKH, HO3BOJI$IIOH.[CI\/JI 6YI[YH_[I/IM crieguaJincram OpI/IeHTI/IpOBaTBCH B
HaquO‘TeXHquCKOﬁ I/IH(l)OpMaHI/II/I, HCIIOJIBb30BAaTh XUMHNUYCCKHC IIPUHIMUIIBI 1 3aKOHBI, d TAKXC
pE3yJbTaThl XUMUYECKHUX OTKPBITUN B TEX 00JACTSIX TEXHUKH, B KOTOPBIX OHU OYJyT TPYAUTHCS.

1.2. 3axaun ocBOeHNSA TUCIHUILITHHBI
HU3YyYCHUC ITUCHMINIMHBI AOOJI2KHO CHOCO6CTBOBaTB (bOpMI/IpOBaHI/IIO Y CTYACHTOB OCHOB
Haquoro MBIIIJICHHUA, B TOM YHCJIC. IOHUMaHUIO I‘paHI/II_[ HpI/IMCHI/IMOCTI/I XUMHWYCCKUX HOHSITI/II>'I 158
TeopHﬁ; yMeHI/IIO OLCHHBAThb CTCIICHb I[OCTOBepHOCTI/I peBynBTaTOB TCOpeTI/I‘leCKI/IX nu
3KCHepI/IMeHTaJIbHBIX I/ICCHG,[[OBaHI/If/'I; yMCHI/IIO HJ'IaHI/IpOBaTL XI/IMI/I‘-ICCKI/Iﬁ n TCXHI/I‘IGCKI/Iﬁ
BKCHepI/IMeHT u O6pa6aTBIBaTB CTO pE3yJIbTaTbl C HCIIOJIb30BAHUCM COBpeMeHHHX METOHAOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnpmianaa «XUMASD» OTHOCHTCS K JUCIHIUIMHAM O0S3aTSIbHON YacTh
omoka b1.

3. HEPEYEHb INIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA
MO ANCIUIIVIMHE

[Ipouecc n3yyeHus: TUCUMILIUHBI « XMMHs» HAOpaBJIeH HA (OPMUPOBAHUE
CHEAYIOINX KOMIETECHIINH:

OIIK-3 - Cnocoben IIPUMEHSTh COOTBETCTBYIOIINI
bu3MKO-MaTeEMaTUUYECKUN  amnmapar, METOJbl aHal3a W MOJEIMPOBAHUS,
TEOPETUYECKOT0 W  AKCHEPUMEHTAIBHOIO  HMCCIENOBAaHUA TPU  PEIICHUH
npodeccCuOHaNbHBIX 3aa4

Pe3yabTathl 00yueHHs1, XapaKTepHu3yIue

Komnerenuus
cpopMHUPOBAHHOCTH KOMIIETEHIIUH

OIIK-3 3HATh OCHOBHBIE TOHATHS M  ONPENEIEHHS XMUMHYECKUX
3aKOHOB, KOTOPBIM MOTYMHSIOTCS XHMUYECKUE CHCTEMBI, METOIbI
aHaIM3a CHCTEM, a TAKKe pasJelbl XUMHHU, HEOOXOIUMBIE IS
LIEJIEHATIPABIIEHHOTO IPAKTUYECKOTO IPUMEHEHHUS B
PO eCCHOHATHLHOM T0J1e NPO(UIS TOATOTOBKH

YMETh 3amuchiBaTh YpaBHEHUS TMPOTEKAIOMUX  XHMHUYECKHX
peakuuii U OOBSCHATH MX pe3yNbTaThl, aHAIU3UPOBATH U
IIPUMEHATh XMMHUYECKUE IPOLECCHl Ul pPELICHHMs  3a1ad 1o
00eCIeyeHNIO MOBBIIIEHHOTO KayecTBa paboThl 000py10BAHUS.

BJIAACTDh HaBbIKAaMU UCIIOJIb30BAHNS XUMUYCCKHX 3aKOHOB B
Ba)KHEHUIIIHX NPaKTHYCCKHUX IMMPUIIOKCHUAX U HABbIKAMU pa60TBI
B XUMHYCCKUX na6opaTopHs{x, a TaKX€ HaBbIKaMU ITOCTaHOBKH
XUMHUYECKOI'0 SKCIICPUMCEHTA.




4. OFBEM INCIUIIJINHBI
OO61ast Tpy10€MKOCTb TUCUUIITUHBI « XUMHUSD COCTABIISIET O 3.€.
Pacnipenenenuie Tpy10€MKOCTU JUCHUIUIMHBI 10 BUJAM 3aHSITHHA
ouyHasi gopma oOyueHust

Bcero | CemecTpsl

Buapl yueO6HOM paboThI

4acoB 1
AyauTOpHBbIE 3aHATHSA (BCEro) 72 72
B Tom uncae:
Jleknuun 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yackl Ha KOHTPOJIb 36 36
Buibl npoMexyToYHOM aTTecTalu - 9K3aMeH|  + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]l. 3) 3)

04HO-3204Hasi Gpopma o0yuyeHust

Bcero | CemecTpsl

Bunpl yueOHOM pabOThI

4acoB 2
AyauTOpHbIE 3aHSITHS (BCEro) 32 32
B Tom uncre:
Jlexknun 16 16
JlaGopatopusie pabotsl (JIP) 16 16
CamocTosiTesibHasi padoTa 112 112
Yackl Ha KOHTPOJIb 36 36
Buibl mpOMEKYyTOUYHOM aTTECTAIMU - YK3aAMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.ejl. 3) 3)

3a04Has popma 00yueHus

Bcero | CemecTpsl

Bunpr yue6HOM pabOThI

4acoB 1
AyAUTOpPHBIE 3aHATHS (BCEro) 4 4
B ToMm uncre:
Jlexin 2 2
JlabopaTtopusie pabotsl (JIP) 2 2
CamocTosiTesibHasi padoTa 167 167
Yacel Ha KOHTPOJIb 9 9
Bupl npoMeKyTOYHOM aTTECTAlUH - YK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180

3a4.e. 5 5




5. COAEP’) KAHUE JUCHUIIJTUHBI MOYJIS)
5.1 Conep:xxanue pa3aejoB JUCHUIUVIMHBI W pacipeaesieHUe
TPYA0EMKOCTH 10 BUIaM 3aHSTHIA
o4yHasi Gopma o0yueHust

Ne /1 |HaumeHOBaHHUE TEMBI JIab. Bcero,
CopnepxaHue paszena Jlexny san CPC ac

1 Brenenue. OcHoBusble|[Ipeamer u 3amaun kypca. XuMusi U e€ CBSI3b C
TOJIOKEHUS aTOMHO —|apyrumMu HaykamMH B U3y4YCHUH IPUPOABI U
MOJIEKYJIIPHOTO CTPOEHHS |pa3BUTHUS TEXHUKH. 3HAYCHNUE XUMUUECKIX 3HAHUK
aToma. IS CTYZICHTOB MAaIIMHOCTPOUTEIBHBIX
cnenuanbHocTell. OCHOBHBIC 3aKOHBI U ITOHSATHSL.
3aKoH SKBUBAJICHTOB. [ 'a30BbIe 3aKOHBIL

2 | XuMuyeckas TepMOAMHAMUKA. [ DHEpreTHKa XUMHUYECKHX IporeccoB. OCHOBHEIE
TOHSTHUS XUMHYECKON TEPMOANHAMHUKH.
Ontanernus. [lepBelif  3aKOH TEPMOIUHAMHKH.
3akoH ['ecca u cnenctBua u3 Hero. IloHsTue 06
sHTpornuu.  IIpuMeHeHHe  BTOpOro  3aKoHa
TEPMOAMHAMUKH K XHMHYECKUM IIPOIIECCAM.
CeoOopmnass »Heprusi ['mbbca - kak Kpurepuit
TEPMOANHAMUYECKOI BEPOSTHOCTH u
WHTCHCHBHOCTH MIPOTEKaHHS XUMHYECKUX
ripoueccoB. TpeTuii 3aK0OH TEPMOJMHAMUKH.

3  |Xumumyeckass kuHeTuka ~M|OCHOBHBIE IOHATHSA XUMHYECKOH KHHETHKH:
paBHOBEcCHE. CKOPOCTb, KHHETHYECKOE YyPaBHEHHE, IOPSIOK
peaknuu, €€ MOJEKYISIPHOCTb. 3aBHCHMOCTb
CKOPOCTH pEakIHMH OT pa3InYHBIX (AaKTOPOB.
3aKkoH JICHCTBYIOMUX Macc. IIpaBuno
Baurt-T'odda. DHeprust akTHBalMH, ypaBHEHHE
Appennyca. CocrosiHUe JUHaMHYECKOTO
paBHOBECHSL. TepmoauHaMuueckass IpHpoAa
XUMHYIECKOTO paBHOBecHSI. Koncranra
paBHOBecus, cmocoObl e¢ BelpaxkeHHA. CBs3b
KOHCTaHThl. CMeEIIeHNe TTON0XKEHHsI PAaBHOBECHSL.
IIpunnun Jle-Illatense.

4 Tepronnueckas cuctema|KBaHTOBO-MexaHWYecKass ~ MOJENb  CTPOCHHS
snementoB JI. 1. MeneneeBa. |aToMOB. DJIEKTpOHHAsE CTPYKTypa aTOMOB M e€
CBA3b C TEPUOAMYECKOM CHCTEMOW 3JIEMEHTOB.
[IpuHuun Haumenslel sHepruu, npunuun [aymm
u npaBwio XyHza. [lepuoguueckuit 3akon . U.
Menpeneesa, TepruoaIecKast cucrema.
3aKOHOMEPHOCTH M3MEHEHHs] aTOMHBIX PaJnyCoOB
W DHEPreTHYeCKHX  XapaKTepUCTHK  aTOMOB
Pa3IMYHBIX JJIEMEHTOB. DHEpPrus. HOHHM3AIMU H
CPOJICTBA K JICKTPOHY. DIEKTPOOTPHIATEIILHOCTb.

5 Xumuueckas CBI3b OCHOBHBIC TOHSATHS METO/Ja BAIEHTHBIX CBS3EH.
KoBanentHOCTE.  OCHOBHBIE  XapaKTEPUCTHKU
XIUMUYECKOW cB3W. Bo30OyxkneHne aToMOB H
rUOpUAM3allil aTOMHBIX opOutaneil. CBoiicTBa
KOBAJICHTHOU CBSI3H. Honnas CBSI3b.
JloHopHo-akuenTopHas cBi3b. BogopoaHas cBs3b.
Meron BaJIEHTHBIX CBA3EMN. Meron
MOJICKYJISIPHBIX OpOHTANIEH.

6  |KucinoTHO-OCHOBHBIE 1 |3aKOHOMEPHOCTD HN3MEHEHUS XUMHYECKIX
OKHCIIUTEIILHO-BOCCTAaHOBH-  (CBOWCTB OKCHJOB M THIPOKCHIOB TI0 MEPHOIAM H
TeNbHBIC CBOWCTBA BelllecTB. |rpymmaM. [IoHATHE O CTENeHH OKHCIICHHUS
3JIEMEHTOB B  coeauHeHMsX. IloHarne 00
OKHCIIHTEISIX M BOccTaHOBHTeNsiX. CHcTeMaTHKa
OKHCITUTEIeH " BOCCTaHOBHUTEJEH.
OKHCINTENFHO-BOCCTAHOBHUTEIHHEIE cBoifcTBa
HOHOB, MIPOCTHIX BEIIECTB M COSTMHEHUH. MeTob!
mogoopa  K03Q(OUIMEHTOB B YpaBHEHHUSAX
OKHCITUTEIILHO-BOCCTAaHOBUTEIBHBIX peakIuii.
HanpaBneHue  OKHCIHMTEIBHO- BOCCTaHOBH-
TEJIbHBIX PEAKIIMH.

7 XHUMHUYECKHE CUCTEMBI. PactBOpBI. Paz0aBneHHbie pacTBOpPHI HE
anekTponuToB. 3akoH ['enpu. 3axon Payms. - 2 6 8
PacTBopb! 31ekTpornuToB. COCTOSHHE PAacTBOPOB




cnabbIX 3MeKTposuToB. CTeneHb AMCCOLHAINH.
Koncranta aucconmanuu. Jluccoruaiusi BOIBI.
HNonnoe npoussenenue Boabl. PH - Bogopoauslit
MOKa3aTellb ~ PEaKklud  CPEIbL CocrosiHue
PacTBOPOB CHIIBHBIX 3JEKTPOIUTOB. AKTUBHOCTD U
WOHHAsI CHJIa PACTBOPOB.

DIEKTPOXUMHYECKHE
CHCTCMBI

Bo3HuKHOBEHHE ~ CKayka  IOTEHIMana  Ha
Mesk(a3zHON TrpaHHIE TPOBOJHUKOB 1- TO U 2 - TO
poma. OnektponxHble cucteMbl. CTaHAApTHBII
3JIEKTPOJAHBIA MHOTeHIMan. YpaBHeHue HepHcra.
VYerpoiicTBo U paboTa TaJIbBAHHIECKOTO JIEMEHTa.
IMpomeccrl a1eKTpoIN3a B paciuiaBax M pacTBopax
AIIEKTPOIIHTOB. TepmoanHammyeckast
BO3MOXXHOCTH M ITOCJIIOBATEIFHOCTh IPOTEKAHUS
Pa3IUYHBIX KaTOIHBIX M aHOAHBIX MPOIECCOB MPH
snektponuse. I[lpumeHeHne  snekTponm3a B
TEXHOJIOTHH MAllTMHOCTPOCHHUSL.

22

OT KOPPO3HU

KOppO3I/I$[ MCTaJIJIOB M 3al[uTa XapaKTepI/ICTI/IKa KOPPO3UOHHBIX MPOLECCOB U UX

KinaccH (UK. XuMmudeckast u
AIEKTPOXHUMHYECKAsT KOPPO3Hsi. METObI 3alUThI
OT HIEKTPOXHUMHYCCKOH KOPPO3HHL.

14

10

COCIMHECHUI

CpoiicTBa MeTaioB u uX|MeTaminueckas

CBI3p U €€ O0COOEHHOCTH.
YCeTOMYMBOCTE METANIOB B PA3JIMYHBIX CpeAax.
ITaccuBHOCTH MeTamTOB. O030p CBOKCTB, IPOCTHIX
COCIMHEHHI METaJUIOB M XapaKTep XHMHYECKON
CBSI3M B HUX. [amuapl, OKCHIBI, THAPHUABL,
HUTPUABL, KapOWabl, OOpUIBI W  CHIJIMIHIBL
Baxneiimme CBOMCTBA COCIMHCHUH,
HCIIOB30BaHME HX, A TAKKEe METAJIIOB U CIUIABOB B
MAaIIHHOCTPOCHHH.

10

18

11

Hucnepcubie
Karanuzatopst
KaTaJIUTHYECKHE CUCTEMBI

CHUCTCMBI.

Jucnepcroe cocrosnue Bemecrsa. CocTosHHe
BellleCTBa Ha rpaHule paszgena ¢a3. Komronast u
KOJUTOHIHBIE pacTBOpHL. CopOiust u copOIOHHbIE
mporeccel. OOmMe MOHATHS O KaTalnu3aTopax.
T'omoreHHbIl KaTayin3. I'eTeporeHHbIil KaTauius.

u

Hrtoro

36

36

72

144

04HO-3204HAas ¢popma 00yUeHUsA

Ne i/t

HanmMenoBaHue TeMbI

Copeprxanue paszena

Jleknn

JIab.
3aH.

CPC

Bcero,
yac

Bsenenue. OcCHOBHEBIE
MOJIO)KEHUST ~ aTOMHO  —
MOJIEKYJIIPHOTO  CTPOEHHS
aroma.

IIpeamer u 3amaunm kypca. Xumus U e€ CBs3b C
JIPYTMMH HayKaMH B U3y4€HHH TIPUPOJBI U Pa3BUTHS
TEXHUKH. 3Ha4eHHEe XUMUYECKUX 3HaHUH i
CTYAEHTOB MAalIMHOCTPOUTEIBHBIX
creranbHOCcTe. (OCHOBHBIE 3aKOHBI M ITOHSITHSI.
3aKOH SKBHUBAJIECHTOB. ['a30BbIe 3aKOHBIL.

10

XuMuaeckas
TePMOJUHAMUKA.

DHepreTuka XUMHYECKUX mporeccoB. OCHOBHBIE
TOHSTHUS XUMHYECKOH TEPMOANHAMHKH.
OHranbnus. [1epBblii 3aK0H TePMOANHAMUKY. 3aKOH
I'ecca u cnencrus u3 Hero. [ToHsTre 00 SHTpONHY.
[MpumeHeHre BTOPOTO 3aKOHA TEPMOIMHAMHKH K
XUMUYeCKuM mporeccaM. CBoOomHas SHEprus
I'mb6bca - Kak KpHUTepUl TEPMOJMHAMHYECKOI
BEpOATHOCTH ¥  HWHTCHCHBHOCTH  IPOTEKAHHS
XUMHYECKIX TIPOIIECCOB. Tpernii 3aKOH
TCPMOJUHAMUKU.

10

14

Xumuueckas
paBHOBecHe.

KHHETUKA H

HOHATHA  XUMHUYECKOH  KHHETHKH:
CKOpPOCTb, KHHETHUECKOE YpaBHEHHE, MOPSI0K
peaknuu, €€ MOJEKYISIPHOCTb.  3aBHCHMOCTH
CKOPOCTH PEaKIMU OT Pa3IHIHBIX (JaKTOPOB. 3aKOH
neiictBytommx Macc. [IpaBuno Bawrtr-T'odda.
OHeprust aKTHBAlMH, ypaBHEHHWE AppeHHyca.
CocrosiHHe JTMHAMHYECKOTO paBHOBecusl.
TepmoauHamuyeckass  NPUPOJAa  XUMUYECKOTO
paBHOBecus. KoHcTaHTa paBHOBecus, criocoObl eé
BeIpaxeHus. CBsa3p  KoHcTaHThL. — CMelneHue
nosiockeHus papHosecus. [Tpunnun Jle-llarense.

OCHOBHEIE

12

HBDI/IOZ[I/I‘{CCKEUI CUCTCMA

KBaHTOBO-MeXaHHYECKas

MOICIIb CTPOCHHUA

10

14




3JIEMEHTOB I
Menpeneena.

.|aToMOB. DNEeKTPOHHAs CTPYKTYpa aTOMOB H €€ CBSI3b

¢ NEePUOAMUYECKON CUCTEMOM 31eMeHTOB. [IpuHiun
HauMeHbllIeH sHepruy, npuHuun Ilaynu u npasuio
Xynna. Ilepuoauueckuit 3akon [I. . Menneneesa,
HnepuoauYecKas cucrema. 3aKOHOMEPHOCTH
U3MEHEHHs aTOMHBIX PaJUyCOB U SHEPIeTHUUYECKUX
XapaKTePUCTHK AaTOMOB pa3IMYHBIX 3JIEMEHTOB.
OHeprusi MOHU3ALUM M CPOJACTBA K 3JIEKTPOHY.
DIEKTPOOTPULIATEIHHOCTb.

XuMuueckas CBsI3b

OCHOBHBIC TIOHSATHS METOJa BAJCHTHBIX CBS3EH.
KoBasieHTHOCT®B. OCHOBHBIE XapaKTepUCTUKU
XUMUYECKOW CBsi3u. Bo30yxIeHHE aTOMOB U
THOpHIM3allii  aTOMHBIX opOutaneil. CBoiicTBa
KOBAJICHTHOU CBSI3U. Honnas CBSI3b.
JloHopHO-akuenTopHas cBA3b. BomoponHas cBs3b.
MeTto/ BalleHTHBIX CBsI3ell. MeTo MOJEKYIPHBIX
opbuTaei.

10

10

KucnotHo-ocHOBHBIE
OKHCJIIUTECIIBHO-
BOCCTaAaHOBHUTCJIBHBIC
CBOWCTBa BCIICCTB.

n

3aKOHOMEPHOCTh M3MEHEHHs] XUMUYECKUX CBOWUCTB
OKCHJIOB M THAPOKCHJIOB I10 TMEPUOJIaM H TPYIIIIaM.
[loHATHe O CTENEHW OKWCICHHS JJIEMEHTOB B
coenuHeHusX. [loHsAaTHe 00 OKHCIHUTENSX U
BoccraHoBUTEIsIX. CHCTEeMaTHKa OKHMCIUTEIEH U
BOCCTaHOBUTEIICH.

OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA
HMOHOB, IPOCTHIX BEUIECTB U COENMHEHUNA. MeTobl
mogoopa  kK03(hGUIUEHTOB B YpaBHECHUSX
OKHCJTUTEIBHO-BOCCTAaHOBUTEIIBHBIX peaxuuii.
Hanpagsnenue OKHCIIUTEIHHO- BOCCTaHOBH-
TEJIbHBIX PEAKIIUH.

10

14

XHWMHYECKHE CHCTEMBL.

PactBopsl. Paz6aBnennsie pacTBOpBL HE
3MeKTpoUTOB. 3akoH ['eHpu. 3akoH Payms.
PactBopsr anexrpomuroB. CocTOsSHHE PacTBOPOB
cnabpIx  AneKTposuToB. CTENeHb JAUCCOLMAIHN.
Koncranra puccounumanuu. Jluccouuanus BOJBL.
Honnoe npowussenenue Boasl. PH - BomoponaHslii
[OKa3aTelb peakuuu cpelsl. CocTOsIHUE PacTBOPOB
CHJIBHBIX 3JIEKTPONUTOB. AKTHBHOCTh U HOHHAsS
CHJIa PaCTBOPOB.

DNeKTPOXUMHUYECKIE
CHCTEMBI

Bo3HHKHOBEHHE CKauKa MOTEHIHANIA Ha MeX(Pa3HOi
rpaHuLe NpOBOJHHMKOB 1- To m 2 - ro popa.
DIeKTpOoHbIe CUCTEMBI. CraHzapTHbIH
JJIEKTPO/AHBI MHOTeHLuan. YpaBHeHue HepHcra.
VYcrpoiicTBo U paboTa ranbBaHUYECKOTO 3JIEMEHTa.
IMporeccs! 3IeKTpoaM3a B paciiaBax M pacTBOpax
3MEKTPOIUTOB. TepMoauHAMUIECKass BO3MOXKHOCTD
U TIOCIEOBATeNbHOCTh MPOTEKAHHUS Pa3IHIHBIX
KaTOJIHBIX W aHOJHBIX MPOIECCOB TIPH 3IEKTPOIIH3E.
[MpumeHeHne  JMeKTpoiM3a B TEXHOJOTHH
MalInHOCTPOCHHSI.

20

22

Kopposus ~ merainos
3aIIUTa OT KOPPO3UHU

u

XapakTepucTuka KOPPO3UOHHBIX IPOLECCOB U HUX
KJTacCH(HKAIIHS. Xumuaeckast u
3MEKTPOXHMHUUECKast KOPpo3us. METOIbI 3aIUTHI OT
JJIEKTPOXUMHUYECKON KOPPO3HUH.

10

14

10

CBolicTBAa METAJIOB H HX

COCUHCHUM

Meramnuyeckass CBI3b M €€  OCOOSHHOCTH.
YCTOWYMBOCTh METANIOB B PA3JIMYHBIX Cpenax.
[TaccuBHOCTH MeTaoB. O630p CBOMCTB, MPOCTHIX
COCIMHEHUH METaJUIOB M XapakTep XUMHYECKOi
CBSI3H B HUX. [ alubl, OKCHIBI, TUAPUABI, HUTPHBL,
KapOuapl, OopHABl W CHIMIOUABL. Baxwxeimme
CBOIiCTBA  COEIWHEHWH, WCHONB30BaHHE WX, a
TaKOKe METAJUIOB ¥ CIUIABOB B MAIIHOCTPOCHHUHL.

14

18

11

Hucnepchsie CHCTEMBI.

Karanuzaropsr
KaTaJTUTHYCCKHE CHCTEMBI

u

Hucnepcroe coctosmme Bemectra. Cocrosmue
BEI[ECTBAa Ha TpaHuIe pasjena ¢a3. Kommouns! u
KOJUTOUHBIE pacTBOpbl. CopOumst u copOIMOHHbIE
nporeccsl. OOmue MNOHATHS O KaTaau3aTopax.
I"oMoreHHbI! KaTanu3. I 'eTeporeHHbli KaTaims.

HToro

16

16

112

144

3a04Has popmMa 00y4eHHs




HaunmenoBanue TeMbl

Conepxanue paszena

Jlexiy

JIab.
3aH.

CPC

Bcero,
yac

Beenenne. OCHOBHEIC ITOJIOKCHUS
aTOMHO - MOJIEKYJISIPHOT'O
CTPOEHHSI aTOMa.

IIpeamer u 3agaun kypca. Xumuss U €€ CBs3b C
IPYTMMH HayKaMH B H3yYEHUHM IPHPOABI H
pa3BUTHS TEXHHWKH. 3Ha4YeHHE XHMHYECKUX
3HAHMH JUI1 CTYIEHTOB MAIIMHOCTPOHTEIBHBIX
CTEIMANbHOCTEH. OCHOBHBIE ~ 3aKOHBI U
MOHATUS. 3aKOH SKBHBAJICHTOB. I'azoBble
3aKOHBI.

14

14

Xumuueckas TEPMOJUHAMUKA.

OHepreTuka XUMHYECKUX NpoueccoB. OCHOBHbBIE
HOHATHSL XUMUYECKON TEPMOUHAMUKH.
Onranbnus. IlepBelii 3aKOH TepMOAMHAMUKU.
3akon 'ecca u ciaencrBus u3 Hero. IlonsTre 06
sHTponuu. IIpuMeHeHHe BTOPOro  3aKOHa
TEpPMOANHAMUKH K XHMHUYECKUM IIPOIECCAM.
CBobonHas sHeprus [mbbca - kak Kpurepuit
TEepMOANHAMUYECKOIT BEPOATHOCTH u
UHTEHCUBHOCTH  INPOTEKAHUS  XUMHYECKHX
nporeccoB. TpeTuii 3aKk0H TePMOJIUHAMUKHY.

15

15

XuMHu4ecKast KHHETHKA u
paBHOBeCHE.

OCHOBHBIE TIOHATHS XUMHYECKOH KHHETHKU:
CKOPOCTb, KHHETHYECKOE ypaBHEHHE, MOPSIOK
peaknuu, €€ MOJEKyISIPHOCTb. 3aBHCHMOCTb
CKOPOCTH DPEaKIUH OT Pa3IMYHBIX (PaKTOpPOB.
3akoH JIeHCTBYIOLINX Mmacc. IIpaBuno
Baurt-I'odda. DHeprust akTHBaLMK, ypaBHEHHE
Appennyca. CocrosiHUe JUHAMHYECKOTO
paBHOBecus.  TepMonuHaMu4YecKas HpPHPOAA
XUMHYECKOTO paBHOBECHSL. KoHcranTa
paBHOBecus, crnocoObl e¢ BelpakeHHsA. CBA3b
KOHCTaHTBL. Cwmenienne TIOJIOKEHUS
paBHoBecust. [lpuniun Jle-Ilarense.

16

16

Ilepuonuueckas cUCTEMa
snemenToB J[. . Menneneesa.

KBaHTOBO-MexaHUYecKass MOAENb  CTPOCHUs
aTOMOB. DJICKTPOHHAasl CTPYKTypa aTOMOB M €&
CBS3b C NEPUOJUUYECKON CHUCTEMOH 3JIEMEHTOB.
[MpuHIMIT HaWMEHBINEH SHEPruM, PUHIIT
ITaynu u mnpaBwio Xynpa. Ilepuonnmueckuit
3akoH JI. W. MenneneeBa, nepuoauyeckas
cucTeMa. 3aKOHOMEPHOCTH H3MEHEHNUS aTOMHBIX
pagmycoB W DHEPTeTHYECKHX XapaKTepPHCTUK
aTOMOB  pa3lIMYHBIX  3JIEMEHTOB. OHEprus
HOHU3AllMM U CPOJACTBA K  DJIEKTPOHY.
DIEeKTPOOTPULIATEIBHOCTb.

14

16

XuMH4ueckas CBsI3b

OCHOBHBIE TTOHATHS METO/]a BaJIEHTHBIX CBS3EH.
KosanentHocTs. OCHOBHBIE XapaKTEPHCTHKU
XIUMUYECKOW cBsizu. Bo30OyxneHne aToMOB H
TUOpHUIM3allil aTOMHBIX opOwuTaneil. CBoiicTBa
KOBAJICHTHOH CBS3H. Honnas CBSI3b.
JloHopHO-aklenTopHass  CBsI3b.  BoxoponHas
cBsi3b. MeTon BalleHTHBIX cBA3ed.  Meron
MOJICKYJISIPHBIX OpOHTAJIeH.

14

14

KucinorHo-OCHOBHEIE M OKHCIIH-
TEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA BEIIECCTB.

3aKOHOMEPHOCTh ~ HM3MEHEHUS ~ XUMHYECKHX
CBOWCTB OKCHJIOB H THIPOKCHIOB 10 TIEPHOAAM U
rpymmnaMm. [loHATHE O CTENMEHH OKHUCICHHUS
5JEMEHTOB B coeauHeHusx. Ilomstue 006
OKHCIUTENIX U BoccTaHOBUTENSX. CHUcTEMaTHKA
OKHUCIIUTEIEM u BOCCTAHOBMTEJIEH.
OKHCIIUTENLHO-BOCCTAHOBUTEILHELIE  CBOMCTBA
WOHOB, TPOCTBIX BEHIECTB W COCIMHCHHH.
Merobl mondopa K03 PHUIHEHTOB B
YpaBHEHHUSX
OKHCJHTENFHO-BOCCTAHOBUTEIBHBIX  PEaKIIHIA.
HampaBieHne  OKHUCIHUTEIBHO-  BOCCTAHOBHU-
TEJIbHBIX PeaKkInil.

16

16

XUMHYECKHUE CUCTEMBI.

PactBoprl.  Pa30aBneHHBIE  pacTBOpbI  HE
anextponuToB. 3akoH [enpu. 3akon Payms.
PactBops! anekrponuToB. CoCTOSHHAE PacTBOPOB
ciabbIX ANMEKTPoUTOB. CTENeHb IUCCOIMALUT.
Koncranra aucconmarnuu. Jncconuamnust BOABL.
HonHoe npousseaeHue Boasl. PH - BogopoaHbIit

14

14




mokaszarenb  peakuumu  cpensl.  CocrosiHHE
PacTBOPOB CUIIBHBIX 3JIEKTPOIUTOB. AKTHBHOCTh
1 MOHHA$ CHJIa pPaCTBOPOB.

8 |DnexTpoxumHYecKHuE CHCTEMBI Bo3HUKHOBeHHE  CKayka [OTCHIMATa  HA
Mex]a3HOH rpaHuIe IPOBOJHUKOB 1-T0 1 2 - TO
pona. OnekrpoiHble cuctembl. CTaHIAPTHBINA
3JIEKTPOHBINA noTeHuuan. YpasHenue HepHcera.
VYcerpoiictBo M paboTa  TalbBaHHYECKOTO
anemeHTa. [Iporiecchl 31eKTposrn3a B paciiaBax - - 18 18
U PacTBOpax OSJICKTPOIUTOB. TepMoanHAMU-
yeckasi BO3MOXKHOCTh M IIOCIJIEZOBATEILHOCTD
MPOTEKaHMS PAa3JIUNYHBIX KATOIAHBIX M AHOHBIX
MpoLEecCOB Tpu 3JekTposnze. I[Ipumenenue
JJICKTPOITH3a B TEXHOJIOTHH MAITHHOCTPOCHHSI.

9 |Koppo3ust MetasioB U 3ammra oT|XapakTepucTrka KOPPO3HOHHBIX IMPOLECCOB U
KOppO3UH ux KJIacCU(UKALHSL. Xumuueckas u
3IEKTPOXUMHUYECKAs KOppO3usl. Mertoas
3aIIUTHI OT AIEKTPOXUMHUYECKONH KOPPO3HH.

10 |CpoiictBa  MetammioB u  ux|Merammdyeckas CBi3b U €€ OCOOCHHOCTH.
COETUHEHUH YCTONYMBOCTh METAJUIOB B Pa3iIMYHBIX CpElax.
ITaccuBHOCTH  MeTammoB. O030p  CBOHCTB,
MPOCTHIX COEAWHEHUII METalIOB M XapakTep
XUMHYECKON CBsA3M B HMX. ['amuabl, OKCHIBI, - 2 16 18
TUIPHUIBI, HUTPHIBL, KapOuapl, Oopuabl u
CUJIMIIAIBI. Baxueiimue CBOMCTBA
COCIMHEHUH, WCIOJb30BaHHE UX, a TaKKe
METAJIJIOB U CIJIABOB B MAIIMHOCTPOCHHUH.

11 |Mucnepcubre CHCTEMBL. | J{ycniepchoe cocTosnue BemectBa. COCTOSHHE
Karamsatopsl 1 KaTalUTUYECKUE |peryiectpa pa rpanmue pasaena as. Komions: 1
CHCTEMBI KOJUIOMAHBIE  PAcTBOPBL Copbuus  u 14 14
copOumonHble nporiecchl. OOLIME MOHATUS O
KaTaau3aTropax. T'omorenHbIf KaTaJus.
I'eTeporeHHbIi KaTanus.

Hroro 2 2 167 171

5.2 Ilepeyenb 1a0OPATOPHBIX PadoT

Jlao. pab. 1. Knaccel HeopraHMueckux coeAuHeHHH. OCHOBHBIE CTEXHOMETPUUYECKUE
3aKOHbI XUMHUHU. OTpenesieHne XUMAYECKOT0 SKBUBAJIEHTa MeTallIa.

Jlab. paé. 2. OnpeneneHne TEPMOJANHAMUYECKUX XapaKTEPUCTUK peakuuii. TepMudeckas
YCTOMYMBOCTh KapOOHAaTOB. BiMsHue TemmnepaTypbl M KOHIEHTPALUU Ha CKOPOCTh PEaKIIHH.
W3ydeHne cocTosHUS XUMUYECKOTO paBHOBECHSI.

Jlad. paoé. 3. OCHOBHBIE TOHSATUS XHMHUYECKOM KHHETUKU: CKOPOCTb, KHHETHUYECKOE
YPaBHEHHUE, OPSAAOK PEAKLUH, €€ MOJIEKYJISIPHOCTbD.

Jlab. _pabd. 4. 3aKOHOMEPHOCTH HW3MEHEHUS XUMHUYECKUX CBOMCTB DJIEMEHTOB M HX
coelMHEeHU! B nepuoauueckoit cucreme /. 1. Menaeneesa

Jlaé. pab. 5. VIzyueHnue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIH.

Jlad. pab. 6. DNeKTpOAHBIE CHUCTEMBbl M SJIEKTPOAHbIE MOTEHUMANbl. [ anbBaHHYECKHE
AIIEMEHTHI.

Jlaé. pab. 7. O6mye CBONCTBA METAJLIOB.

Jlao. pa6. 8. Kopposusi METaJIOB | 3alllATa OT KOPPO3UH.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBHM C y4€OHBIM MJIAHOM OCBOCHME NUCLMIUIMHBI HE NMPEAyCMaTPUBAET
BBINIOJIHEHHUE KYPCOBOr'0 MPOeKTa (paboThl) MM KOHTPOIBHOU pabOTHI.



7. OUEHOYHBIE MATEPUAJIBI U151 TIPOBEJIEHUS
IMPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCSI IO
JAUCHUIIJIMHE
7.1. Onucanue mokaszareJieili 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUMH
HA Pa3IHYHBbIX ITanax UX ()OPMUPOBAHUS, ONUCAHHE IIKAJ OLlEHUBAHUSA
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynpraThl TEKyIIero KOHTPOJS 3HAHUN W MEXKCECCHOHHOW aTTECTAIUU
OLIEHUBAIOTCS T10 CIEAYIOIIEH crucTeMe:
«aTTEeCTOBAHY;
«HE aTTeCTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- Kpurtepuu
XapaKTepH3ylolue ATTecTOBAaH He arrecTroBan
TeHuud C(llOle/lpOBaHHOCTb KOMIIETCHIMH O CHHBAHUS

OIIK-3 3HaTh METOJIbl aHajh3a CHCTEeM,|AKTHBHass  pabora  Ha| Bemonnenue pabor | HesrbimomHeHnue
a TaKxe pa3fensl XUMUH,|71a00paTOPHBIX  3aHATHSX, B CPOK, paboT B CpoK,
HEoOXOANMBIE IJIs LIeJICHAIIPaB-|0TBEYaCT Ha |IpeayCMOTPEHHBIH B [IpeayCMOTPEHHBIN
JIEHHOTO MIPAKTUYIECKOT0 [TEOPETUYECKHE ~ BOMPOCHI pabounx B paboumnx
NPUMEHEHHUS B podeccnoHab- |Ipu 3aIuTe IIporpamMmax IporpamMmax
HOM 110J1€ PO HIIs MOATOTOBKH |1a00paTOPHBIX padoT
yMeThb aHAIIN3UPOBATh u|Pemenne cTaHAapTHHIX | BemmonHenue pabor | Hewsimonnenne
IPHUMEHSATD XMMHYECKHE |IPaKTHYECKUX 3ajad, B CPOK, paboT B CpoK,
IOpoLeccel Ui pelleH s [HallCaHUe U BBIOJIHEHHE |IPEJyCMOTPEHHBIN B |IPEyCMOTPEHHBIN
3a/1a4 o obecredeHuo [1abopaTopHbIX padboT pabouunx B paboumnx
MOBBILIEHHOTO Ka4eCTBa PabOThI IporpaMmax IporpamMmax
000pyIOBaHUS.
BIaJeTh HAaBBIKAMU HCIOJb-|Perienue IpukiIaaHbIX | Beimonanenue pador | HeBbimonneHue
30BaHMA XMMMUYECKHUX 3aKOHOB|3amad B KOHKPETHOM B CPOK, paboT B CpoOK,
B BaXHEHIIMX IPAKTUYECKUX [IPEAMETHON o0nacTy, [IpelycCMOTPEHHBIH B|NpelyCMOTPEHHBIH
NPUIOKEHUSX W  HAaBBIKAMM|BBINOJIHEHHE IUIaHA II0 pabounx B pabouux
MOCTaHOBKHU XMMMYECKOTO [1abopaTopHbIM  paboTam IporpaMmax IporpaMmax
SKCIIEPUMEHTA. Kypca

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpoOMeXXyTOUHOTO KOHTPOJIS 3HAHUHM OIleHHUBAIOTCs B 1 cemectpe
JUTsl O4HOM (pOpMBI 00yUeHUs, 2 ceMecTpe Il 0YHO-3a04HOM (hopmbl 0Oydenus, 1
ceMecTpe ISl 3a09HON (DOPMBI 00YUEHUS 110 YE€ThIPEXOANIbHON CUCTEME:
COTIUYIHOY;
«XOPOIIOY;
«YZIOBJICTBOPUTEIHHOY;

CHCYIOBJICTBOPUTCIILHO)).

K PesyanaTu Oﬁy‘leﬂl/lﬂ, K

oMIIe- XapakTepusyume HUTEPUH

Temuust c¢gpM"p]:)BgH"';lCTb OH(IE)HPIBZII)HI/H{ OTJIHYHO Xopowo Yaos.. Heynos.

KOMIIeTEHIIUH

OIIK-3 |3mate Merombl aHanm3a|Tect Bemonnaenue| Bemonuenue | Beimonaenue B Tecte
CHCTEM, a TaKXKe pa3zeisl tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
XAMHH, HEOOXOIHMMBIE IS 100% 90% 80% MIPaBUIIBHBIX
[IeJICHANPaBICHHOTO OTBETOB
MIPaKTUYECKOTO
[IPUMEHEHHUS B
poeCCHOHATBHOM  II0JIC
pOo(UIIT TOATOTOBKU
yMeTb aHanu3upoBaTh u|Pemenue 3amaun  |IIpogemonctp| IlponemoncTp | 3anauu He
MIPUMEHSTD XUMHUYECKHE |CTAaHAAPTHBIX | pEIIEHBI B HpOBaH HUpOBaH pelieHbl
MPOLECCHl ISl  PELIeHUs |[IPAaKTUYECKUX| TOJHOM BEpHBIN X0 | BEpHBIH X0[
3314 1Mo o0eclevyeHHMo [3a1a4 o0beMe U pelIeHus peIlIeHUs B




TIOBBILIEHHOTO Ka4yecTBa MOJy4eHbl | BCEX, HO HE | OOJBLIMHCTBE
paboTsl 000pyIOBaHHSI. BEpHBIC HOJTy4YeH 3a1a4
OTBETHl  |BEPHBII OTBET

BO BCEX

3aja4ax
BJIAJETh HaBbIKaMU |Perienne 3amaun Iponemonctp | IlponemoncTp | 3amaun He
HCTIONB30BaHUS NPUKJIAJHBIX | pEIICHHI B HpPOBaH HpPOBaH pEIICHBI
XMMUYECKAX 3aKOHOB B|3amad B MIOJTHOM BEPHBIN XOZ | BEpHBIN X0x
BaXHEHININX MPaKTHYECKUX |KOHKPETHOMH o0beme u peLICHUS pelIeHus B
MIPHAIOXKEHUSAX U HABBIKAMH |IPEIMETHONH | MOJydYeHBI | BCEX, HO HE | OOJBIIMHCTBE
MOCTAaHOBKH XUMHYECKOT0 |00IacTi BEpHBIC MOJy4YeH 3a1a4
9KCHEPUMEHTA. OTBETHl  |BEPHBIN OTBET

BO BCEX

3aja4ax

7.2 IlpumepHblii mnepeYeHb OLEHOYHBIX CpeacTB  (THIOBbBIE

KOHTPOJIbHBbIE 3aJJaHUslI WJIM MHbIE MaTepHaibl, HEOOXOAUMBbIE VISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB H (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHMUI JJI51 IOATOTOBKH K TECTHPOBAHUIO
1. XuMHYecKoe MOHATHE «MOJIbY» MOKa3bIBAET:
1) 4KciI0 aTOMOB BEIECTBA; 2) YMCIIO MOJICKYJI BEIIECTBA; 3) KOJIMYECTBO BEIECTBA,;
4) MOJIEKYJISIPHYIO MacCy BEILECTBA.
2. Koun4yecTBO BeniecrBa — 310

1) nopuus BelIecTBa, U3MEPEHHAsI B MOJISIX; 2) YHCIIO CTPYKTYPHBIX YacTHII, paBHOE 6- 10%;
3) macca BelecTBa; 4) HaBECKa BEIIECTBA.

3. Me:xny maccoil Bemecrsa (M,r), KOJAU4YeCTBOM BemecTsa (v, MOJb) U MOJISIPHOM
maccoii (M, r/MmoJib) cyuiecTByeT COOTHOIIEHHE:

1) m=v-M; 2) v=m/M;3)M=m/v;4)M=v/im
4, Mouisipublii 00béM raza (Vp, J1), KOJIH4YeCTBO BemecTBa (V,M0Jib) H 00HEM 3TOr0 ra3a
(V.J1) cBSI3aHBI MeKIY CO00i COOTHOIIEHHEM:

1) Va=vIV;2)Vy,=VIv;3)Vn=V-v;4) V,=v+V.
5. Cmemaan kucjaopoa u sogopoa maccoi 10 r u mogoxkrimm. Macca odpasoBaBIeiics
BO/bI paBHA:

1) 10r;2)20r;3)11r;4)1,5T.
6. O01bém xJo0pa maccoii 50 kr (H. y.) paBeH:

1) 16 M 2)174m; 3) 161 4) 12000 m.

7. B ocHOBe coBpeMeHHOI KIaccH(PpuKauMu XMMHUYECKHX 3JIeMEHTOB JIE/KHUT:
1) Bal€HTHOCT®;
2) cTpoeHHe aToMa;
3) aromHas macca;
4) yKnCIilo MPOTOHOB B aTOME.
8. KakoBo noJosxeHue MeTalJI0B M HEMeTALUI0B B IepHOANYECKOii cucreme?

1) MeTaymibl pacmojOKeHbl BBEPXY, HEMETAUIbl BHU3Y; 2) METaJIbl PACIIOJIOKEHBI BHH3Y,
HEMETaJJIbl BBEpXY; 3) METAJLJIbl PACIIOJIOXKEHBI B JIEBOM HM)KHEH YacTH NEPUOINIECKOI CUCTEMBI,
HEMETaJlIbl — B [IPaBOM BepXHEH yacTu; 4) MeTalibl pacrojIOKEHbI CIIeBa, HEMETAJIIbI CIIPaBa.

9. XumMH4YecKHe CBOICTBA 3J1IeMEHTOB ONpeIe/ISI0TCs NMpeskie Beero:

1) 3apsaom siipa aToMma;

2) OJIO)KEHNEM DIIEMEHTA B IEPUOINYECKON CUCTEME;

3) aToMHOM Maccoi;

4) cTpOoeHNEM BHEIIHETO ANEKTPOHHOTO YPOBHS.

10. ®u3nyeckuii cMbIC] MOPSIAKOBOr0 HOMEPAa XMMHYECKOr0 3JIe€MEHTa B TOM, YTO OH
omnpeneser:
1) nonosxeHue 31eMeHTa B IEPUOIUIECKON
2) 4MCII0 IPOTOHOB SJIpe aTOMa;

CHCTEME;



3) YKCII0 SHEPreTHYECKUX YPOBHEH;

4) 9uCI0 HEUTPOHOB B aTOME.
7.2.2 IlpuMepHbIii MepeyeHb 3aJaHU IS pellleHus] CTAHAAPTHBIX 3a/1a4
Tema: «Kunerukay

1. B o cHOMEKO pas YMEHEIIMTCA CEOPOCTE PEAMIIHMHE IPpH OXMaXfeHMH cHoTeMel oT 60 7C go 30 °C

opH =27
13 30 | 3 | 38 43 2 | 5y a0
2. K "eny OpHEEOeT NOHMEEHNE JNABRTEHHA E CHCTEMe! IFegn. rHH ol i.TFezqul-;,m) +H D oY)
B ¥ VEEI HY e H HES K YMEeHEINE- [8) K YEENHUe- 9) KoHNeHTpanHa ma- |10 PAEHOBECHE
KOHIIEHT partua A2 0 KOHIEHT pa- [HHE> KOHIEHTPA- POE BEOOE CCTAHETCA CHCOCTEMEI He Hap¥-

0 ) pn napoe A} Ges meMeHenni L1 M TCA
3. KaKk HaMeHHT cd crOpOCTE Npamol peakim 2C 0. + Oopen 25 2060 o). ECIH HEMEHHTE
roHUeRTpanuie (6 © 2 0o & wmonsfn, a KeHUeHTpanuie €2 ¢ 3 go 1 moasin?
11} yeenmauTcA E (120 vEBEeMHIHT- 153% veenmaHT-  14) ¥YEEOHYHTCA 15} YMEHEIIMT CA E
3 paza CAE 36 paz ca e 10 pas 8 paz 3 pasma
4 YrazaTk BEpAXEHHE KOHCTAHTE PABHOEECHA [ EAK [THH
FEr S e T3 O30 —':22::0@5_)4- 2800600

v x2S | [0 | I0F o [sPol Lo [2nofiso

(21510, (50, F (o] [Z:0F [5G, F EESiEN;

5 IOnapeaxunn 4N +360: 24 NO +6H.0 5 cocToanun pasacEecHA [ O] =5 monk/m,
[H¥ = 3 mone/n. OnpemelHTE HCXOIHVES KOHIEHTRALTHES £,

24 MCEONHEIX OAHHEIX 253 10,5

21y 2,5 I B.A 3335 HEQOCTATOUHO O :

IOJIVHEHHA OTEETA

19y &

Tema: «CTpoenune aTroma

T e T
Kakoe MakcumasibHOE HHUCIIO

MICKTPOHOB MOJKET Bee ornern ‘ ‘ |
HAaXOAMUTHLCH HA BHCLIHCM BCPHbI | 18 | 32 | 6 | 8 ‘
YHEPreTHYECKOM YPOBHE | I '
3 p |
HelTpanLHOro aroma ? | | ‘
' 1 2 3 4 | s | MUH
Kakoe pacnpenenenne | ’ 10
YIEKTPOHOB 110 3s° 3p* ‘ 3s' 3p’ 3d” 3s 3ps 3d' UMyM
i [1 32 22 4 =T |
IHEPreTHYECKUM AuCHKaM- |41 41 | | 3s 3p’ J 3s 3p l 1] l | “
- L BRIsTasT f T T T —T T T 4
bopmynam coorsercTByCT f 5 ‘ | 1 { 1]1] | [1t]1]1] ; [u]t]1] [ Tj T[1] 60np0006
puynam ¢ | L ot 11] - Lid bl Jook P fEh S 0 L ‘
BHCIIHEMY CJI0IO B ‘ L,T | ' ‘ T ! | ‘ i [ ‘ lTJ |
STAUMOHAPHOM COCTOAHHH | | | 10| aﬂﬂ
aToma cepol ? 6 7 | 8 9 ‘ |
B kaxoii rpynne N [ B - i ‘ |
IEPHO/IMYECKOH CHCTEM I | )7260)721/[[90661
HAXOAMTCS IIEMEHT, CCIIH €ro 5 «A» rpynna | 6 «B» rpynna | 6 «A» rpynna | 5 «B» rpynna | 7 «A» rpynna
| |
MaKCHMaJlbHash BAJICHTHOCTh | | HUA C
paBHa +5 7 | 11 12 13 | 14 15
B } DAEKTPOOTPHLIAT. ')chmp’umpmmn | DnekrpooTpuuar. | ek TPOOTPHIAT. | DICKTPOOTPILIAT. GapuaHmaM
BriGepure HenpaBuiabHOE BaHaJaus MeHblue, | dropa Gonbiie, uem | Xjopa MeHbile, | cepbl Gonblie, | kncopona
yTBEPHJICHHE ‘ ueM 2CKTPOOTPHLAT. yem ueM Gonblue, yem m m )
IEKTPOOTPUNAT. | KMCIOPOa IMMEKTPOOTPHIAT. | VNEKTPOOTPHUAT. | INEKTPOOTPHIAT. | uo 6emoe
| Xxpoma | 17 | 6poma [ Xpoma . | cepni =
/¢ [ /17 Lz
B S €| I e o R
Kaxas 3 npuBeACHHBLIX |
bopmyn coorBercTBYET ‘ | Takas ¢popmyna
COCAMHEHHIO JIeMeHTa , Npo- SO, Cl1,0;, NH; | e NpHUBEJICHA ‘ CrO; ‘
1BJISHOIIETO BAJICHTHOCTH + 3 2 |
21 o) 23 24 ’5

7.2.3 IlpumepHbIii NepeYyeHb 3aJaHN /151 pellleHus] MPUKJIATHBIX 3a/1a4

Tema: «OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEaKIMID)
CocTraBbTe NOJIHBIE yPAaBHEHUS PEAKLIMN, UIYIUX IO CXEMaM:

1 FeSO,+HIOz;+H,SO4— 1 + Fez(SO4)3 +H,O

2. NH;+0O, - H,O+N,

3. MnO;+KCIO; + KOH — K;MnO, + KC1 + H,0O
JU1 Kayk 101 peakuu yKaKUTe:

a) Kakoe  BEIECTBO  SBJISIETCS  OKUCIMTENIEM, a  Kakoe  -BOCCTAaHOBHTEJEM

0) YTO OKHCISIETCS M YTO BOCCTAHABIIMBACTCS.

Tema: «Koppo3us 4 3a11UTa METALIOB»

4. Bujipl KOPpO3UOHHBIX pa3pyIIeHUH METaIOB.

5. TloyeMy XMMHYECKH YUCTOE Keje30 Oosee CTOWKO MPOTUB KOPPO3UH, YEM TEXHHUYECKOE
xene30? CocTaBbTe MEKTPOHHOE YPaBHEHUE aHOIHOTO U KaTOJHOTO MPOLIECCOB, TPOUCXOIALINX
IIPU KOPPO3UH TEXHUYECKOTO IKEJe3a BO BIAKHOM BO3/1YyX€E M B KUCIION cpefe.

6. [laiiTe 000CHOBaHHBIM OTBET, B KAKOM Cllyyae CKOPOCTh KOPPO3MH >Kelie3a B KUCIION cpena
MEHBIIIE: B CJIy4aB KOHTAKTA XKeEJe3a CO CBUHIIOM WIH B CIIy4ae KOHTAKTA JKeJle3a C HUKEJIEM.



7. Xene3Hoe uznenue NokpsITo kKaaMueM. Kakoe 3TO MOKPBITUE - aHOAHOE WJIN KaTOAHOE?
[Touemy? CocTaBbT€ 3JIEKTPOHHBIE YPABHEHHMS AHOAHOTO M KAaTOJHOIO MPOLECCOB KOPPO3UHU
3TOr0 M3JENHs MPU HAPYIIEHUHU HOKPBITHS BO BIaXXKHOM BO3JyXE M B COJISIHOM Kuciore. Kakue
IPOAYKTBI KOPPO3UU 00pa3yrOTCs B IEPBOM U BO BTOPOM CIIydasx?

8. C kakoil 1enpl0 TPOU3BOAUTCA IIMHKOBAaHHUE METAUIOB? VYKaXUTe  MPOLECCHI,
IOpOTEKAlIMe Ha JJIEKTPOoJax IpuU LMHKOBaHMU. KakoBbl CBOHCTBa LIUHKOBOT'O
raJIbBaHOIIOKPBITHS?

9. Kakue u3 nepeunciieHHbIX METAJUTOB MOTYT B3aUMOJEHCTBOBATh C COJISIHOM Kucmortoii: Fe, Cu, Al,
Hg? Hanummre YpaBHCHUA PCAKIIUH. CocTaBbTe CXEMBI AJI PO ECCOB OKHUCJICHUSA U BOCCTAHOBJICHUS.
VkaxuTe OKHCIUTENh U BOCCTAHOBUTEID.

10. B peakmmm  Cu  + HNOj(,455 = CU(NO3), + NO + H,0O
paccanaﬁTe K03(1)(1)I/IHI/IGHTBI, COCTaBbTC CXEMBbI JJId MPOLCCCOB OKUCICHUA U BOCCTAHOBJICHHSA, YKAXKUTC
OKHCIIHUTEIIb U BOCCTAHOBUTCIIb.

7.2.4 TlpuMepHbIii IepevYeHb BOMPOCOB /1JIsl MOATOTOBKHU K 3a4eTy
He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.5 IlpuMepHbIii epeveHb 3aJaHMil VI NOATOTOBKH K K3aMeHY

1. OcHoBHble Kiaccel coenuHeHuil. Knaccupukanmuss  HEOpPraHMYECKHX COEIWHEHHN
(OKHCTIBI, KUCIIOTBI, OCHOBaHHUsI, CONM). [[pUHIMIT MOTy4YeHHs U MPEBpaIlEHUsI HE OPraHUYECKUX
COCIMHEHU.

2. CBoiicTBa KHCJIOT, OCHOBAaHUM, mIeno4ei u coneil. [IoHsATHE OTHOCHTENBHON aTOMHOM
Macchl. XUMHUYECKHE CHMBOJBI U COCTaBI€HHE (OpMYII. [lonsartue 006 amdorepHOCTH
COCMHEHUN C TOYKM 3PEHUS KUCIOT M OCHOBAaHUN (IPUBECTH MpUMEPHl amMQpOTEPHBIX
coenuHeHui ). 3akoH ABorajpo. [lonstre 00 3kBUBajieHTE. 3aKOH HSKBUBAJICHTOB.

3. 3aKOH coxpaHeHUs MaTepud (KOJMYECTBA BEIIECTBA). 3aKOH HKBHUBAJICHTOB. 3aKOH
KpaTHbIX oTHomieHuil. Bce ra3zoBeie  3akonbl. (boins — Mapuotra, Teit - Jlioccaka,
Knaiinepona - MennaeneeBa 00beIMHEHHBIN )

4.3akoH pneiictBytommx Macc. [IpaBuno Bant - ['odda.  MaremaTtnueckoe

BBIDQXEHUE CKOPOCTHM PEAKIUN T'OMOTE€HHBIX M TE€TEPOTE€HHBIX IPOLIECCOB.
[Tpunnun Jle-llatense. KaTanuzatopsl 1 HHTHOUTOPBI.

5. Xumuyeckas tepMoauHamMuka. OCHOBHBbIE TepMOAMHaMU4eckue GpyHKUuU. OCHOBHBIE
3aKOHBI TEPMOIMHAMUKH.

6.  JIBoiicTBeHHBI XapakTep TOBEACHUS MHUKpoOYacTHl. YpaBHeHue Ilnmanka u
Oitamreiitna. OOIMe TOJNIOKEHUsT KBAaHTOBO-BOJIHOBOM MeXaHUKH. [loBeiaeHHE 3JIEKTpOHA BO
BHYTPHATOMHOM IIPOCTPAHCTBE. Y paBHEHHUE Jie bpoiinsa. OnbIThl, MOATBEP)KIAIOLINE €T0 BBIBOBI.
Vpasuenue llpénunrepa (ypaBaenue ctpynsl). [Ipuniun ['eitsunOepra. [loBeaenne siexTpoHa
Ha  CTallMOHApHBIX OpOMTAISIX M B MOMEHT Iepexona ¢ opbutaiu Ha opOutans. [lonsrue o
BOJIHOBOM (YHKIIUU |/ .

7. KBantoBble uMcina ©u  uX (usnueckuit cmbicn. Tumbsl opOuTaneil M MOpsIOK
3al0JIHEHNs] DJIEKTPOHHBIX YPOBHEH. OcHoBHbIE IPUHIINIIBI 3aIM0JIHEHUS
AJIEKTPOHHBIX ~OpOMTaNeil aToMoB. (ITpunumn  HaumeHblied sHepruu. [IpuHIUD
[MTaymu. IlpaBumo I'ymma.) 3amonHeHWE OSIEKTPOHHBIX OpPOMTANCH  AJIEMEHTOB  MallbIX
nepuosioB. [loHATHE O BBIPOKICHHBIX OpOMTANAX. 3alOJHEHUE OSIEKTPOHHBIX OpOHTanei
anementoB IV u V nepuonos. 3anonHeHne BJIEKTPOHHBIX OpOUTalell 3JIEeMEHTOB
VI u VIl nepuonos.

8. Ilepmogmueckuit 3akoH J[. M. MenzgeneeBa W CTpyKTypa  NEpHOANYECKOMN
cucrtemsbl. (/lenenne Ha TiaBHBIE M MOOOYHBIE MOATPYIIBI, MOJIHBIE AJIEKTPOHHBIE AHAJIOTH,
pacrojoXeHue  BaJeHTHBIX AJIEKTPOHOB.) KHUCIOTHO - OCHOBHBIE CBOWCTBA OKCHJIOB U
TUAPOKCUAOB 3J1EMEHTOB. CHila 3JIEKTPUYECKOIO NOJIS U €€ U3MEHEHUE B COOTBETCTBUM C  €T0
3HaYEHHUEM KHCIOTHO - OCHOBHBIX CBOWCTB COEIUHEHUN B mepuojax | rpymnmnax.
OHepreTndyeckue XapakTEpUCTUKH aTOMOB. Pannyc aToMOB M MOHOB, NOTEHLMANl MOHU3ALUU,
CPOJCTBO K 3JIEKTPOHY, IJIEKTPOOTPHUIATENbHOCTh. V3MeHeHue ATHX XapaKTEPUCTUK B



rpynmnax u nepuojiax.

9. Xumuueckasi cBsi3b. CTpOGHHE MOJIEKYJI C TOYKH 3PEHHS COBPEMEHHON TEOopHUH
B3aMMOJIEUCTBUS DIEKTPOHHBIX OpOuUTaieil aToMoB. BeposTHOCTE B3aumoeiicTBus 2 aToMOB
(OCHOBHBIE IPU3HAKM) HAJIM4YME HE MAPHBIX OHJICKTPOHOB M 3HAYEHHMs CIUHOBOTO 4YHCIA.
CnuHoBas Teopust BajneHTHOCTH. [lposiBieHue mnepeMEeHHBIX CTEIIEHEW OKHCIEHMS Y
91eMeHTOB. OCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  KOBAJIEHTHOM  cBsA3u. HampaBiieHHOCTS,
HAChI[AEMOCTh,  NOJSApU3aLUs.  XapaKTEepUCTUKUA  CBA3U:  JUIMHA, DHEPrUs  CBSA3M.
OTnuuuTeNbHBIE CBOMCTBA MOHHOW CBSA3H. JIOHOPHO - aKLENTOpHAas CBA3b M BOJOPOJHAs
CBAA3b, Kak €€ pa3HOBUJHOCTb. XMMHUECKas CBS3b B METAJJIaX U OCHOBHBIE CBOICTBA METAJIJIOB C
TOYKM  3PEHUS XUMUYECKOU CBA3H.

10. T'mOpumam3anusi aTOMHBIX OpOHTajel mpu 00pa30BaHUHM HEKOTOPHIX MOJEKYN, THIIBI
ruGpumsann (S-p, S-p, s-p°). Buabl XMMHUECKOH CBS3M (MOHHAS, JOHOPHO-AKIIENTOPHAS,
BOJIOPOJIHAS CBSI3b). G- U T- CBA3M.

11. IloHATHe O CTENEHU OKHUCIEHUS (OKUCIMTEIBHOM YHUCIIE) 3JIEMEHTOB B COEIMHEHMSX.
[TonsiTus 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM NOTEHLHaJe — OCHOBHOM
XapaKTEpUCTUKU HAIpPaBIEHHOCTU IIpoLEcca. OcHOBHBIE METOABI B COCTaBIICHUH
YPaBHEHUH OKHUCIMTEIbHO- BOCCTAHOBUTENBHBIX  PEAKIIMM.

12. Bo3HMKHOBEHHME CKauka I[OTEHLMala Ha TpaHULE pas3jiena MeTalil- pacTBOP
AIIEKTPOJINTA (AKTUBHBIM, MAaCCUBHBINA U OJaropoaHbIil AeKTpoabl). Teopus rajibBaHUYECKOTO
aneMmeHTa. IloHATHS  monsApuU3auUM DIIEKTPOIOB B rajlbBaHOdJIEMEHTE. Bumpl
HOJISIPU3ALUHT U METOZIBI  O0phOBI ¢ Hell. OOpaTUMble WCTOYHHUKH TOKA - aKKyMYJISITOPBI. THIIBI
aKKyMyJATopoB. IIponieccsl  Ha 37€KTpoAax IpH 3apsAaKe U pa3psaKe B IENOYHbIX U KUCIOTHBIX
AKKyMYJIATOpax. SIBIEHUS MOJISpU3aLMU [IPU JIEKTPOBOCCTAHOBIEHUU METaJIoB. MaTepuaibl
BBICOKOW IPOBOJMMOCTH, MaTepuaibl). SIBJIEHUS MOJIAPU3ALMU IPU IIEKTPOBOCCTAHOBICHUHU
MetayioB. [lepeHanpsikeHue BBIAEIEHUS BOAOpPOJAa M €ro poiib (HOJOXKUTENbHAasA U
OTPHLIATENIbHAS B OCYILECTBICHUH 3JEKTPOXUMHUYECKUX MporeccoB). Vi3MeHeHHe 31eKTpOIHBIX
noteHuuanos. Bonopoassiit snexktpoa. Psn CTaH/JAPTHBIX AJIEKTPOJHBIX MOTEHIHAJIOB.
3aBUCHUMOCTb DJIEKTPOJHBIX IIOTEHLUHUAJIOB OT IPUPOABI JJIEKTPOLOB M PaCTBOPUTEIIEH.
Bonoponnas sHepreTuka.

13. DnekTponu3 ¢ HEpacTBOPUMBIMH M PAaCTBOPUMBIMHU aHOJAaMHU. IIpumenenne
AIIEKTPOJIN3A AJIsl POBEACHUS IIPOLIECCOB OKUCIIEHUS U BOCCTaHOBIEeHUs. 3akoH Dapanes. Beixon
0 TOKY. AHOJHBIE TIPOLECCHl MPU DJIEKTPOJIU3€ BOJIHBIX PAaCTBOPOB 3JIEKTPOJIMTOB.
(PapunupoBanue meramuioB u skctpakius). CymHoOCcTh 3nekTponusa. llocienoBaTenbHOCTH
pa3psiKu HOHOB. AHOZHOE U KaTOJHOE BOCCTAHOBJICHHUE.

14. Koppo3uss wmeramioB. Tumbl koppo3uu. Buzabl KOppO3HOHHBIX pa3pyLICHHH.
DNEKTPOXUMHUYECKAsE KOPPO3Hs METAIIOB. MeTOoIbI 3aIUTHl METAINIOB OT KOPPO3UHU.

15. CsoiictBa pacTtBOpoB 31eKTpoiUTOB. CreneHp aucconuanuu. CuibHble U cialble
EeKTposInThl.  JucnepcHoe cocTosiHue BemecTBa. COCTOSHUE BELIECTBAa HA IPAaHULE paszela
¢a3. Konmon bl ¥ KOJTOUIHBIE PACTBOPBI.

7.2.6. MeToauka  BbICTABJEHUSI OLEHKH TNpPH  NPOBeJIeHUH
NMPOMeKYTOUYHOI aTTecTAlNU

KpuTtepuu oueHKH 3a1aHMI:
1. Oyenxa «Omauunoy cmasumcs, eciu — 3aJlaHUE BBITIOJIHEHO BEPHO;
2. Oyenka «Xopowioy cmasumcs, eciu - HMEIOTCS HE3HAUNTEIIbHBIC
apupMEeTUUYECKUE WA JIOTUYECKHE MOTPEITHOCTH, OTUCKU;
3. Oyenka « YooenemeopumenbHoy cmagumcs 8 ciydae, eciu — 3aJaHue He
BBITIOJIHEHO, HO UMEETCS MPABUIIbHBIA MOAXO0/] K PEIICHUIO;
4. Oyenxa «HeyoosnemeopumenvHoy cmagumcsi — B OCTAIBHBIX CITydasiX.



MeToauKa IPOBEICHUS:
B AyJUTOPUU HJis MPAKTHUUECKUX 3aHATUNA, B MUCbMEHHOW (QopMme, TpyIIoBOi
croco0, B TeueHue 45 MUHYT, C UCIIOJIB30BAHUEM CIIPABOYHOM JIMUTEPATyphl U 0€3
UCITIOJIb30BAHUS CPEICTB KOMMYHHUKAIIMU, PE3YJIbTAT - Ha CIEYIOLIEM 3aHITHH.
7.2.7 IlacnmopT OLEHOYHBIX MATEPHAJTIOB

Kon
KonTponupyemsble paznensl (TEMBbI) . HaumenoBanue
Ne i/m KOHTPOJIUPYEMOI
JUCIUTUTAHBI OLIEHOYHOT'O CPE/ICTBA
KOMITCTCHITHH
1. [TonoxxeHnst aTOMHO-MOJIEKYJISIPHOTO OIIK-3 Tect, KOHTpOJIBHAS
CTPOEHUS aToMa pabora, 3amuTa
J1a00paTOPHBIX paboT
2. XuMuueckas TepMOIMHaMUKa OIIK-3 Tect, KOHTpOJIbHAS
pabora, 3amura
1abopaTopHBIX paboT
3. XUMUYEKOEe paBHOBECUE, CKOPOCTh OIIK-3 Tect, KOHTpOIbHAS
mpoiecca pabota, 3amuTa
1ab0opaTopHBIX padboT
4. [Tepuoanueckas cucrema snemento [I.M.  |OIIK-3 Tect, KOHTPOJIBHAS
Menneneena pabota, 3amuTa
J1a00paTOPHBIX padOT
S. XuMuyecKas CBSI3b Tect, KOHTpOJIBHAS
paborta, 3amura
6. KucnorHo — ocHOBHBIE U OIIK-3 Tect, KOHTpOIbHAS
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE pabota, 3amuTa
CBOWCTBA BEIIECTB 71a00paTOPHBIX paboOT
7. DNEKTPOXUMHUHUYECKHUE CUCTEMBI. OIIK-3 Tect, KOHTpOIBHAS
["anpBaHnYEeCKUE TIEMEHTHI pabota, 3ammuTa
71a00paTOPHBIX paboT
8. DNEKTPOXUMHUECKUE CUCTEMBI OIIK-3 Tect, KOHTpOIbHAS
paborta, 3amura
71a00paTOPHBIX paboOT
9. Kopposus metaios u 3amuta ot koppo3uu |OITK-3 Tect, KOHTpOJIBHAS
pabota, 3ammuTa
71a00paTOPHBIX paboT
10. CBolicTBa METAJUIOB U UX COETMHEHUN OIIK-3 Tect, KOHTpOIbHAS
pabota, 3ammuTa
71a00paTOPHBIX paboT
11. HucnepcHbie cuctemsl. Katanuzatopsl u OIIK-3 Tect, KOHTpOIbHAS
KaTAINTHYECKHAE CHCTEMBI pabota

7.3. MeToguueckue MaTepuUaJibl, ONpeesiiONNe MPOUEeAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHNH, HABBIKOB M (WJIH) ONbITA 1€ATEIbHOCTH

TecTupoBaHue OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKAa TECTa 3K3aMEHATOPOM W BBICTABISAETCS OIIEHKA COTJIACHO METOIAUKH
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTeCTAINH.

Pemienne craHgapTHBIX 3aJa4 OCYIIECTBISETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C MCIIOJIb30BaHNEM BBIJIJAHHBIX 337249
Ha OymMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS



IIPOBEpKAa pElIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COIJIACHO
METOMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTALNH.
Pemenne mnpukiIagHBIX 3a7ad  OCYIIECTBIAETCS, JHUOO TIPU TOMOIIU
KOMITbIOTEPHON CUCTEMBbI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3a1a4
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYHIECTBISETCS
IpoBeEpKa pelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTaIUH.

8 YYUEBHO METOJUYECKOE U UH®OPMAILIMOHHOE
OBECHIEYEHUE JUCHUIIJINHBI)
8.1 IlepeueHb Yy4eOHOIi JUTEpPaTypbl, HEOOXOAUMOW /IJIsi OCBOEHHS

JTUCIHUIIIUHBI

1. I'muaka H.JI. O0mias xumust: yaeOuuk M.; Beicn. mk. 2012. - 558 c.

2. I'muaka H.JL. /mox. Pen. B. A. Pabunoswu, X. M. PyOuHoif 3amaun u yrnpakHeHHUs 10 0OIIei
XUMUH: yaeObHoe nocobue aist By3oB M.; Muterpan-IIpecc 2003-2007. -240 c.

3. BunokypoBa N.M. Xummus: [lpaktnueckue 3ansatusi: yue6. mocobue / V.M. Bunokyposa.
Boponex: ®T'bOY BO “Boponexxckuii rocy1apcTBEHHBIN TeXHUYECKUH yHUBepcuteT , 2017. -200 c.

4. (M 34-2015) Meroanueckue yKasaHWsA 10 AWCHHUIUIMHE «XHUMHS»  JUIA  BBITOJHEHUS
naboparopHeix pador Ne 1- 4 no TemMaMm “OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUI”,
“Omnpenenenue SKBUBaJieHTa MeTauia’, “OmnpeneneHre TeIIOBEIX 3(PQEKTOB XUMHUYECKHX pPEeaKIni.
Pacuer smeprum I'mb0ca”, “CKOpPOCTh XMMHYECKHMX pEaKIWd W XUMHYECKOe paBHOBecue” Ui
cTyneHToB Hampasienud 15.03.01, 15.03.05, 13.03.01, 35.03.06, ounoii ¢opmel o0yuenus / ®I'BOY
BIIO «BopoHexckuil rocyJapCTBEHHBIM TEXHUYECKUH yHHBepcuTeT»; coct. W.M. Bunokyposa.
Boponex, 2015.-48 c.

5. BunokypoBa M. M. CBoiicTBa OCHOBHBIX KOHCTPYKIIMOHHBIX MeTaioB: y4eO. moc. Boponex:
OI'bOY BIIO BITY, 2012, 252 c.

6. (M 35-2015) Meromuieckrne yKa3aHHWA 1O IUCHUILTHHE «XWMHUS»  JUISl BBIOJHEHUS
nabopaTtopHbix pabor Ne 5-8 1o Temam “PacTBOpbl. DiekTposuTHUECKas Auccolranus’, “T'uaponus
coyieir”, ‘“3aKOHOMEPHOCTH W3MEHEHHUS XHWMHUYECKHX CBOMCTB OJJIEMEHTOB M WX COCAMHEHUH B

nepuonuyeckoit cucreme J. . MenneneeBa. Xumuueckas cBsizb”, “OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaxiun’ utst cTyneHToB HanpasneHuit 15.03.01, 15.03.05, 13.03.01, 35.03.06 ounoii popmbr 00ydeHus /
®I'BOY BIIO «BopoHexckuii rocyaapcTBEHHBIN TEXHUYECKHU YHUBEpCUTeT»; cocT. U.M. Bunokypoga.
Boponex, 2015.-48c.

7. (M 36-2015) Metoauyeckhe YyKazaHWUSA [0 JAUCIMIUIAHE «XHMUSD» Ui BBINOJHEHUA
naboparopHeix pador Ne 9- 12 mo Temam “I'anbBaHMYECKHE AJIEMEHTHI”, “DJIEKTPOIU3 BOJHBIX
pacTBOpPOB AIIEKTPoJUTOB”, “O0Ime croiicTBa MeTauioB”, “Koppo3us u 3amura ot xoppo3uu” jis
cTyaenToB HampasieHuit 15.03.01, 15.03.05, 13.03.01, 35.03.06 ounoii popmel oOyuenust / PI'BOY
BIIO «BopoHexckuil ToCyJapCTBEHHBIH TEXHHYECKMI yHHBEpcUTeT»; cocT. M.M. BuHOKypoBa.
Boponex, 2015.-48c.

8. (\e 9 -2016) MeTomuy. yka3. Juls BBIOJIHEHUS KOHTPOJBHBIX 3aJaHUi MO JIUCIUILUIHHE
«Xumus» (pasnen «OCHOBHBIE 3aKOHBI M KJIACCHI HEOPIaHUYECKUX COCAMHEHMN») HIJsl CTYIEHTOB
HanpasieHnid 12.03.01, 11.03.03 ounoit ¢popmer o0yuernus / DPI'BOY BIIO «BI'TY»; coct. . M.
Bunokypoga, b. A. CiupunonoB. Boponex,2016. 48 c.

9. (Ne 12 -2016) Meroauy. yka3. Uil BBINOJHEHHS KOHTPOJBHBIX 3aJaHHH 1O JMCIMILUINHE
«Xumust»y (paznen «CKOpPOCTh XMMHUYECKUX peakIuid M XUMHUYECKOE DPaBHOBECHE») ISl CTYJCHTOB
HanpasieHnid 12.03.01, 11.03.03 ouno#t dopmbl oOyuenus / ®TBOY BIIO «BI'TY»; coct. M. M.
Bunokyposa, b. A. Ciupugonos. Boponex, 2016. 48 c.

10. Bunokyposa U. M. OcHoBbl 3nekTpoxumuu: yued. noc. / ®I'BOY BIIO «BI'TY»; Boponex,
2010. -309 c.

11. Bunokypoa M. M. IlpakTukym mo ocHoBaMm syiekTpoxumuu: y4de6. moc. / ®I'BOY BIIO
«BI'TY»; Boponex, 2012. 252 c.

12. BunokypoBa . M. Heopranndeckast xumusi: mpaktukym: yued. noc. / @I'bOY BIIO «BI'TY»;
Bopownex, 2010. 229 c.

13. Bunokyposa 1. M. Ctpoenue BemectBa. Y. 1.: yueb. moc. / DI'BOY BIIO «BI'TY»; Boponex,



2008. 205 c.

14. BunokypoBa . M. CtpoeHue BemiecTBa. XuMuueckas kuHeruka. Y. 2.. yue6. noc./ ®T'BOY
BIIO «BI'TY»; Boponex, 2010. 192 c.

15. Opraam3anusa caMOCTOSTENFHOW paboThl OO0YYAIOMMXCSA: METOJWYECKHE YKazaHWs Ui
CTYACHTOB, OCBAaMBAIOIIMX OCHOBHbIE 0Opa30BaTelbHbIE IPOrpaMMbl BBICIIET0 O0pa30BaHU —
OakamaBpmuaTa, CIeNHAINTETa, MaruCTPaTypol: Metoandeckue ykazanus / coct. B.H. [loueunxwuna, U.H.
Kproukoga, E.W. 'onosuna, B.P. Jlemunos; ®I'bOY BO «BopoHexckuii TOCyIapCTBEHHBIN TEXHUYECKUN
yHHBepcuTeT». — Bopomex, 2020. — 14 c¢. — ®aim: OCP.PDF. — Pexum npocryma:
http://bibl.cchgeu.ru/MarcWeb2/Found.asp.

16. BunokypoBa, . M. Ctpoenne BemecTBa. XUMUYeCKasi KHHETHKA: ydeOHOe mocoOue
[DnexTponHbIit pecypc]. — DIeKTpOH. TeKCTOBbIC U rpad. aanHeie (2,5 M6) / . M. Bunokypoa. — 2-¢
u3g., nepepab. u gon. — Boponex: ®I'BOY BO «BopoHekcKkHi TOCYAapCTBEHHBIM TEXHUYECKUH
yHHUBepcuTeT», 2023. (2,3 M6 03.11.23)

8.2 IlepeueHb MHGOPMANMOHHBLIX TEXHOJOTHiH, HCHOJb3yeMbIX NpPH
OCYIIECTBJICHUN 06pa30BaTe.m>H0ro nmpomecca mo AUCHUILIMHE, BRJIKOYasd
nepeYyeHb  JHIEH3MOHHOTO  NPOrPAMMHOIO  o0ecledYeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «UHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word,

Microsoft Excel,

Internet Explorer http://vorstu.ru/kafedrry/ftf/kaf/frp/uchpl/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHECTBJIEHUA OBPAZOBATEJIBHOI'O ITPOLHECCA

8.1 .
HanpspKeHUH MeTallioB"

Tabmunen: «[lepuonnyeckas cucrema anementoB .M. MenneneeBa», «PactBopumoctiny, «Psi

8.2 | Anmapar Kunma

8.3 | Becnl Texunueckue

8.4 | Bech ananmutrueckue AJIB - 200

8.5 | llltaruBel, MepHas nmocyaa (MepHbIE KOJObI, OIOPETKH, TIUIETKH | T. I1.), PEaKTHUBEI

8.6 | YcTaHOBKa [1sl H3MEPEHHs H3MEHEHHs TeMIIepaTyphl ¢ TousocThio 0,01°

8.7 Hacoc KoMoBckoro u yctaHoBKa /i1 U3MEPEHUS IaBJICHUS HACHIIIEHHOTO Mapa Mpy pa3HbIX
| remneparypax

8.8 | Ileur mydenbHas

8.9 | Xomomnneuuk OPCK

8.10| Ileur mydenpHas

8.11| Ilorernmomerp P—363-2

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

10. METOJIUYECKUE YKA3AHUS J1JISI OBYUAIOIUXCS IO
OCBOEHMIO JUCHUIIIAHBI (MOLY.JIST)

[To muctmrmuimHe «XWUMUS» YHTAOTCS JIGKIIUH, TPOBOAATCS J1ab0paTopHBIC
paboTHI.

OcCHOBO M3y4eHHS TUCIUIUIMHBI SBIISIOTCS JISKITUH, HA KOTOPBIX U3JIaratoTcs
HanOoJiee CyIEeCTBEHHBIC U TPY/HBIE BOMPOCHI, a TAK)KE BOMPOCHI, HE HAIICAIINE
OTpaXeHUsl B y4eOHOU JUTepaType.

JlaGopaTopHble pabOTHI BBIMONHSIOTCA Ha JaOOPATOPHOM OOOpPYAOBAaHUH B
COOTBETCTBHUH C METOJUKAMH, TPUBEICHHBIMHU B YKA3aHUIX K BBIMIOJTHEHUIO PaOOT.


http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://vorstu.ru/kafedrry/ftf/kaf/frp/uchpl/

bonbiioe 3HaueHue 1o 3aKPCINICHUIO N COBCPIICHCTBOBAHUIO 3HAHUM UMEET
CaMOCTOATCIJIbHaA pa60Ta CTYyACHTOB. HH(bOpMaI_II/II-O O BHAAX CaMOCTOSITEJIBHOM
pa6OTI)I CTYACHTHI IIOJIYHAalOT Ha 3aHATUAX.

KOHTpOJII) YCBOCHUS MaATCpHajla JHUCHUIINIMHBI OCYHICCTBILICTCA  IIPU
BBIITOJIHCHUH M 3allIUTC JIa60p8.TOpHLIX pa60T.

OcBocHue JAUCTUITIIMHBI ONCHUBACTCA HAa OK3aMCHC C OHGHKOfI.

Bup yueOHbIx
o J_IGSITGJIBHOCTB CTYACHTA
3aHITHH
Jlexius Hammucanue KOHCIEKTAa JICKITUM: KpaTko, CXEMaTHU4HO,

[OCJIEI0BATENbHO (UKCUPOBATh OCHOBHBIE I10JIOKEHHS, BBIBOJBI,
(dbopMyIHpOBKH, OOOOIIEHHS; TOMEYaTh Ba)KHBIC MBICIIH, BBIIEIATH
KIIIOYEBBIE CJI0OBAa, TepMHUHBL. IIpoBepka TEpPMHMHOB, IOHATHH C
IIOMOILBIO YHIUKIIONEANM, CIIOBAPEM, CIIPABOYHUKOB C BBIIIMCHIBAHUEM
TOJKOBaHMA B TeTpaab. (OOo03HaueHHe BONPOCOB, TEPMHHOB,
MaTepuana, KOTOpbI€ BbI3BIBAIOT TPYAHOCTH, IIOMCK OTBETOB B
peKoMeHayeMon sureparype. Ecim  caMOCTOATENbHO HE yaaercs
pa3o0OpaThCcsi B Marepuaie, Heo0XoauMo chopMysIMpoBaTh BOIPOC U
3aJ]aTh NPENOIAaBATENI0 HA JEKIUU WINA HA IPAKTUYECKOM 3aHITHH.

JlaGopaTopHas pabora

Jlabopatopuble  pabOThl  MO3BOJSIIOT ~ HAYYUTHCS  MPUMEHSTH
TEOPETUYECKHE 3HAHMS, IIOJYYEHHbIE HA JIEKIUHU IPU pEIICHUU
KOHKpPETHBIX 3a7ady. UYroObl Hauboliee palMOHATBHO U  TOJHO
UCTIOJIB30BaTh BCE BO3MOXKHOCTH JIA0OPATOPHBIX U MOJATOTOBKH K
HUM HEOOXOJUMO: CIeAyeT pa3o0paTh JEKIHUIO M0 COOTBETCTBYIOIIEH
T€ME, O3HAaKOMHUTCSI C COOTBETCTBYIOLUM pa3JesioM Y4eOHHUKa,
npopaboTaTh JOMOJHUTENBHYIO JUTEPATypy U HCTOYHUKHU, PEHIUTH
3aJ1a4M U BBIIOJHUTD JIPYTHe MUCbMEHHBIE 3a/1aHusl.

CamocTosTenpHas
paborta

CamocTosaTenpHas paboTa CTYIEHTOB CIOCOOCTBYET TIyOOKOMY
YCBOEHHUSI ~ y4eOHOro  MaTepuajia U Pa3BUTHIO  HABHIKOB
camMo00pazoBaHusl. CaMocrtosiTenbHast ~ paboTa  mpeArnosaraeT
CJIEIYIOIINE COCTABIISAIOIINE:

- paboTa ¢ TekcTaMu: yueOHUKaMU, CIIPaBOYHUKAMU, JOTIOJHUTEIBHON
JUTEPATYPOM, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKITUH;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JJaHUN U PACUETOB;

- paboTa HaJ TEMaMH ISl CAMOCTOSTEIbHOIO U3YUYEHHUS;

- ydqacTue B paboTe CTyJeHYECKIX HayYHBIX KOH(EPEeHIINH, OTMMITHAT;
- IOJITOTOBKA K TPOMEKYTOUYHON aTTECTAIUH.

IloaroroBka k
IIPOMEKYTOUHON
aTTeCTallluU

I'oToBUTHECSH K HpOMCH(YTO‘{HOﬁ aTTeCTallun CJICAYCT CUCTEMATUICCKH,
B TCUYCHHEC BCCro CEMCCTpa. WHTeHCcuBHAS IIOATOTOBKA JIOJDKHA
HA4YaTbCd HE IIO3AHCC, YCM 3a MCCAIL-IIOJITOpa OO0 HpOMe)KYTOqHOﬁ
aTTecTanuu. HaHHI)Ie nepea 3K3aMC€HOM, 5K3aMCHOM, 5K3aMCHOM TpPHU
JHSA 3(b(bCKTHBHCC BCETO  HUCIOJB30BATL I  HOBTOPCHUA U
CUCTCMATU3allM MaTCpuaa.
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