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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHUE COBPEMEHHBIX INPEACTABICHUN O NPUPOJAE U CTPOEHHUHU BELIECTB, MX
PEaKIMOHHON CTIOCOOHOCTH.

2. ®opmupoBaHue 001IETPO(HECCHOHANTBHBIX U YHUBEPCATIbHBIX KOMIETEHIIUH, HEOOXOAMMBIX IS
W3yYEHUs TUCIMILUIMH NPO(PECCHOHATBHOTO IIMKIIA U PeIICHHUS MPO(PECCHOHATBHBIX 3a/1a4.

1.2. 3agauy AUCHUILIUHBI

1. W3y4yeHue CBOMCTB BEIIECTB U UX PEAKIIMOHHOMU CIIOCOOHOCTH.
2. V3ydeHue BIUSHUS Pa3IuIHOTO pojaa (GakTOpoB HA MPOTEKAHNE XUMUYCCKUX PEAKITUN.

3. M3ydyeHne XuMHUUYECKUX CUCTEM U (PYyHIaMEHTAIBHBIX 3aKOHOB XUMHUHU C TIO3UIIUNA COBPEMEHHOM
HayKH.

4. ®opMHUpPOBAHUE HABBIKOB AKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM.
2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monayns mucturminHa: Moy HanpasieHus noarotoBkH (special hard skills — SHS).
WNnnexe aucuunnunsl: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Komnerenius
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YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HaeT ATanbl HOCTAHOBKY HAyYHOTO
HKCIIEPUMEHTA M METOIbI 00padOTKU
IIOJIyYEHHBIX PE3YJIbTATOB

VK-1.2. YMmeeT npuMeHsITh
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

YMeeT npuMEeHsITh TEOPETUYECKUI MaTepra
JUTS pelIeHUs 3a/1a4, aHaIu3upOBaTh
pe3yNIbTaThl KCIIEPUMEHTA U (HOPMYIUPOBATH
BBIBOJIbI

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3uYHbIC BAPUAHTHI
peLeHHsI TOCTABICHHBIX
3a1a4

Bnaneetr merogamu 06pa6OTKI/I PE3YJIbTATOB
AHaJIM3a U PCIICHUA ITOCTABJICHHBIX 3a/1a4

OobmenpodeccuoHaNbHbIe KOMIIETEHIIHMU
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OIIK-1. Cnocob6en
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
WHXEHEPHOU
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

3HaHUE TEOPETUYECKUX OCHOB O CTPOCHHUH U
CBOWCTBAaxX BEILIECTB U MATEPHUAJIOB,
IIPUMEHSAEMBIX B KOHCTPYKTOPCKOM
ACATCIBbHOCTH, XUMHWYCCKUX IMPOLECCaX,
MIPOTEKAIOIIUX B IIPOLIECCE U3TOTOBICHUS U
AKCIUTyaTaluu U3Aeui; cCioco0ax 3aIuThl OT
BO3JECHCTBUS OKPYKAIOIIEH CPEBI.

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJIApTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEPHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

Hcnonp3oBanne TEOPETUUECKUX 3HAHUM J1JI5
perIeHus] TPaKTUISCKUX 3a1ad, JIIs
WHTEPIPETAINH PE3yJIbTaTOB IKCIIEPUMEHTA

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOT0 U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBAHUS 00BEKTOB
npodeccuoHaNbHOMI
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MPOLIECCOB

®opmMupoBaHNE HABBIKOB IOCTAHOBKU U
MPOBE/ICHUS SKCIIEPUMEHTa, 00pabOTKU
Pe3yJIbTATOB SKCIIEPUMEHTA U (OPMYIUPOBKH
BBIBOJIOB.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 110 BUJIaM Y4eOHOH J1esTeIbHOCTH
o Bcero |Cemectpsl
Bunel yueOHOIM nesTeNIbHOCTH
JacoB |1 cemectp
KonTakTHas aynuTopHasi padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 60 60
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresieM, BCero
Hanucanue KOHCIIEKTa CaMOIIOITOTOBKH 7 7
[ToaroroBka K TECTHPOBAHUIO 6 6
[ToaroToBKa K yCTHOMY OIpOCY / cOOECEeTOBAHHIO 10 10
BrinmonHeHre MHAUBUYaIbHOTO 3aIaHUS 9 9
[TonroroBka k 3auery 6 6
4
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[ToaroroBka K 3amuTe OTYETA 10 JJA0OpaTOPHOU paboTe 4 4

[ToaroToBka k mabopatopHoOi paboTe, HATMCAHUE OTYETa 6 6
OO0mas Tpy10eMKOCTh (B 4acax) 108 108

Oo0mas TpyroemMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaM y4eOHOW NesTeIbHOCTH NMPUBEACHA B
tabimue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) iiK' [Ipak. | Jlad. g;g[ ) Bcer(%;aCOB dopMupyemsbie
IUCIIAILINHBL ” | 3aH., 9 | pad. " KOMIIETEHIINHU
q q 9K3aMEHa)
1 cemecTp
1 OcHOBHBIE MMOHSTHUS U 3aKOHBI 2 4 - 5 11 OIIK-1, YK-1
XUMHH
2 DHepreTrKa XMMHUIECKUX 3 2 4 9 18 OIIK-1, YK-1
MpoIEeCccoB. XUMUYECKas
TEPMOIMHAMHUKA.
3 XuMnueckasi KHHETHKA. 4 4 4 10 22 OIIK-1, YK-1
XUMHYECKOE paBHOBECHE.
4 DNeKTPOXUMHUYECKHUE MPOLECCHI. 6 6 4 11 27 OIIK-1, YK-1
Koppo3us metannos.
5 PactBOpHbI 4 - 4 7 15 OIIK-1, YK-1
6 Ctpoenue aroma. lleproanueckunii 7 2 - 6 15 OIIK-1, YK-1
3aKOH. XMMHUYECKasi CBSI3b.
Hroro 3a cemectp| 26 18 16 48 108
Uroro| 26 18 16 48 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHILIMHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JICKIHUSIM) PUBEICHO B TabymIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JICKIUSIM)

TpynoemkocTs
Haspanus paznenos | CogepxaHnue pa3aenoB (TeM) AUCIUILIUHBI (B (HeKIHOHHbIe dopmMmupyemble
(TeM) TUCUUTIITUHBI T.4. TI0 JICKITHSIM) KOMIIETEHIINU
3aHTHS), 4
1 cemecTp
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1 OCHOBHBIE TOHATHUA

1 3aKOHbI XUMHUHU

[Ipeamer xumun. ATOM, MOJIEKYJIa, HOH.
Xumu4aeckun ieMeHT. [IpocTsie u Ci1oKHbIE
BeniecTBa. OCHOBHbBIE KJIacChl
HEOPraHUYECKUX COEAMHEHUN: COIH,
KHUCJIOTbI, OCHOBAHUS, OKCU/IbI. DJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLHALIMS.
KommuectBo BemectBa. Mois. MoisipHas
Mmacca. 3akoH ABoraapo. MoisipHblii 00beM
rasza. YpasHenue MeHnaeneeBa-Kiamnelpona.
Xummnueckue GopMmyIibl. XUMHUECKOE
ypaBHEHUE, CTEXUOMETPUUECKHE
K02(ppuneHTHI. 3aKOH MOCTOSTHCTBA COCTABA
XUMHUYECKHX COETUHEHUM. 3aKOH COXpaHEHUS
Macchl BeIeCTBa. 3aKOH 0O bEMHBIX
OTHOLLIEHUM.

OIIK-1

Hroro

2 DHepreTuka
XUMHYECKHUX
IIPOLECCOB.
XyUMH4YeCcKas
TEPMOIMHAMMUKA.

Xumnyeckas TepMoauHaMuka. [lonstue
XUMUYECKOU CUCTEMBI. THIIBI CUCTEM.
PaBHOBECHOE COCTOSIHUE CUCTEMBI. TUIIBI
TEPMOJAMHAMUYECKUX IIPOLECCOB:
o0Opatumble,

HeoOpaTUMbIE, CAMOIIPOU3BOJIbHEIE,
paBHOBeCHbIE. OCHOBHBIE TOHATHS
TEPMOJUHAMUKU: BHYTPEHHSS DHEPIUS,
paborta, TeroTa.

IIepBblit 3ak0H TepMoarHamMuky. [lonsaTue
sHTaIBIMHU. TernoBoii 3 pexT peakiuu,
3K30TEPMHUUECKHUE U DHIOTEPMUYECKUE
peakuuu. TepMOXUMHUUECKHE YPAaBHEHUS U UX
ocobeHHocTH. CTaHAAPTHBIE TEIIOTHI
oOpa3oBaHus BenecTB. 3akoH ['ecca,
ciencrsue u3 3akoHa I'ecca. Ilonstue
SHTPOIIHH.

Bropoii u TpeTnii 3aK0OH TEPMOAMHAMUKH.
CaMonpon30BOJIBHBIE TPOLIECCHI.
DOHTaNBIUIHBIN U SHTPONUIHBIN (aKkTOpEI
XMUMHYECKHX peakiuil. Dueprus ['ubdoca.

OIIK-1

HUroro
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3 XumMuueckast
KUHETHKA.
XHUMHYECKOE
paBHOBECHE.

X¥UMHUYECKask KHHETHKA. | OMOTeHHbIE U
rereporeHHsle peakuu. CKopocTh
XUMHYECKON

peakuuu. GakTopsl, BIUSIOIINE HA CKOPOCTh
peakuuu. BiusiHe KOHIEHTpaLUK Ha
CKOPOCTh PEaKIMHU. 3aKOH JIEHCTBYIOIINX
macc.

KoncranTa ckopoctu peakuuu. Bnusinue
TEMIIEPATYPbI HA CKOPOCTh PEAKIIUH.
[IpaBuno Bant-I'odda. DHeprus aktuBanmu u
ypaBHeHUE AppeHunyca. 3aBUCHUMOCTh
CKOPOCTH peakluu oT KarainuzaTopa. Karanus
OO6patumMbie 1 HEOOpATUMbIE XUMUYECKHE
peakiuu. XuMMUYECKOE PABHOBECHE.
KoHcranTa paBHOBecHs. 3aKOH J1€HCTBYIOIIMX
Macc uist papHoBecus. [Ipuanun Jlelllatense.
CIBUT XUMUYECKOTO PaBHOBECHSI.

OIIK-1

Hroro

4 DNEeKTpOXUMUYECKUE
npoueccel. Koppo3sus
METAJIJIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
CreneHp OKUCIIEHUS, OKHCIEHUE U
BOCCTAHOBJICHHE. DJIEKTPOJHBIE IPOLIECCHI.
OneKTpoaHbIEe NOTEHLNAN. Y PaBHEHHE
HepHcra. I'anpBaHYeCKUN 3JIEMEHT.
ONEKTPOXUMHUYECKHE ITPOLIECCHI.
DNeKTpOABMKYLIas CUJla TajJbBaHUYECKOIO
aneMmeHnTa. CTaHAApTHBIA BOAOPOJHBIN
INEKTPOA. DIEKTPOIU3 B paCIIaBe.
Onexrpoaus B pacteope. 3a6 OK-11

549413

koHbl Papanes. Beixox o toky. Koppozus
METAJUIOB: XUMHUUYECKas, JIEKTPOXUMUYECKAs.
3amuTa METauIoB OT KOPPO3UHU.

OIIK-1

HUroro

5 PacTBOpBI

PacTtBOpsI, THIIBI pacTBOpOB. [Iporecc
pactBopeHusi. CriocoObl BBIpaKEHUS
KOHIIEHTPALlUK PacTBOPOB. PacTBOpUMOCTb.
ITepenaceImieHHBIE PACTBOPBI. JHEPreTHKA
pactBopenusi. Kpucramioruapatel. CBoMiCTBa
pPacTBOPOB HEIIEKTPOIUTOB. OcMmoc.

3akon Bant-I'odda. 3akon Payms.
TemnepaTtypa KureHus: ¥ 3aMep3aHus
pPacTBOpOB.

Teopust 37IEKTPOTUTHYECKON AUCCOIUALINH.
CreneHnp AucconMaliy, KOHCTaHTa
nuccormanun. U3otoHnueckuii
kod(durment. CBoiicTBa pacTBOPOB
3JEKTPOJIUTOB.

OIIK-1

Hroro
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6 CtpoeHue aroma.
[Tepuoanueckuit
3aKOH. XUMHYECKas
CBSI3b.

CrtpoeHue aToMa U IepuoINYEeCcKas CucTeMa 7
aneMeHTOB. KBaHTOBO-MexaHU4yecKas MOJIEIb
aToma. AToMHas opoutans. opma
aTOMHBIX opOuTaeii (s, p). KBantopbie
yucna. [Ipuanun [Taynu. [Ipaswio I'ynaa.
[IpaBuiio Kneukosckoro. [lepnoanueckas
CUCTEMA U NOPSAJOK 3aI0JHEHUS
SHEPreTUUECKUX

YPOBHEMN B CTPYKType aroma. Pagnycel
aTOMOB ¥ MOHOB. DJIEKTPOOTPHULIATEIBHOCTb.
DHeprus HOHU3ALMH, CPOJCTBO K IJIEKTPOHY.
W3meneHne CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUI 110 ePUOaM U TPYIIaM.
OcHoBHbIE

BUJIbI XUMHUecKol cBsizu. IIpupona
XUMUYECKOU CBSA3U. XapaKTEPUCTUKH
XUMHYECKON

cBs3u. KoBaneHTHast cBsI3b, MEXaHU3MBI €€
oOpa3oBaHMs: OOMEHHBIH, TOHOPHO-
akuenTopHseli. [IoaspHOCTE KOBaJIEHTHOU
CBSI3H.

HonHas cBsa3b. Meraumueckas CBA3b.
dusnyeckoe cocTosiHUE BellecTBa. Treproe
TEJ0. DHEPTUsl KPUCTATUTHIECKOM
pemieTku. TUIbl KpUCTANIMYECKUX CTPYKTYp U

OIIK-1

ux
CBOICTRA.
Htoro 7
Hroro 3a cemectp 26
Htoro 26

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauna 5.3 — HauMeHoBaHUe NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

HazBanus paznenos (Tem) HaumenoBanue npaktudeckux | TpynoeMkocTs, dopmupyembie
JUCLMILIIUHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
1 cemecTp
1 OcHOBHBIC HOHATHS U OcHOBHbBIC TTOHATHUS M 3aKOHBI 2 OIIK-1, VK-1
3aKOHBI XUMUU xumun. Knaccsl
HEOPraHMYECKUX COEANHEHUN.
PacueThl ¢ KOIMYECTBOM 2 OIIK-1, YK-1
BELIECTBA.
Hroro 4
2 DHepreTuka XUMHYECKUX DHepreTuka XMMHYECKHUX 2 OIIK-1, YK-1
IIPOLECCOB. XUMUYECKas IIpoLeccoB. XUMUYECKas
TEPMOJUHAMHUKA. TEPMOJUHAMUKA.
HUroro 2
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3 XuMmudecKkas KHHETHKA. Xumu4deckass KHHETHKA. 2 OIIK-1, YK-1
XUMHUYECKOE paBHOBECHE. XUMHUYECKOE paBHOBECHE
XHUMUYECKOE paBHOBECHE 2 OIIK-1, YK-1
Htoro 4
4 DNeKTPOXUMHYECKUE ["anbBaHUYECKHIT DIIEMEHT. 2 OIIK-1, YK-1
npoueccel. Kopposus DJeKTpOIH3. 2 OIIK-1, YK-1
METaJIIOB. Koppo3sust MeTauios. 2 OIIK-1, YK-1
Hroro 6
6 CtpoeHue aroma. CrpoeHnue aToma. 2 OIIK-1, YK-1
[Tepuoanueckuii 3aK0OH. [Tepuoauueckuii 3aK0H.
XuUMHYECKas CBA3b. XHMHYECKas CBA3b.
Htoro 2
Uroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HaumenoBanue dopMupyemsbie
JUCITUTUTIHBI J1a00paTOPHBIX paboT Tpynoemxocts, KOMITCTCHITUHT
1 cemecTp
2 DHepreTuka XUMHYECKUX OrnpezenieHne TerI0BOro 4 OIIK-1, YK-1
IIPOLECCOB. XUMUYECKas s dexTa peakuu
TEPMOTUHAMHUKA. HEHTpamu3ainuu
Hroro 4
3 Xumu4ueckasi KHHETHKA. CKOpOCTh XMMUYECKOI 4 OIIK-1, YK-1
XUMHYECKOE paBHOBECHE. peakiuu. XUMHYECKOe
paBHOBECHE.
Hroro 4
4 DJIEeKTPOXUMHUYECKHUE TMPOLIECCHI. | DnekTposn3. Koppo3us. 4 OIIK-1, YK-1
Koppo3sus mertamios. Hroro 4
5 PactBOpBI PacTtBopsI. 4 OIIK-1, YK-1
Hroro 4
Hroro 3a cemectp 16
Uroro 16

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.5. KypcoBoii npoekT / kypcoBasi pabora

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B

Tabmie 5.6.
Tabyuma 5.6 — Busibl caMocTOSATEIbHON pabOThI, TPYJI0EMKOCTh U (HOPMHUPYEMbIE KOMITETEHIIUH
Bunnr
Ha3zBanus pazgenon . TpynoemkocTs, | DopmMupyemblie
CaMOCTOATEILHOM DopMBI KOHTPOJIS
(Tem) TUCIUTITAHBI q KOMIIETEHIINU
paboThl
1 cemecTp
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1 OcuoBueble toHsiTUsA |Hamucanue koHcekTa 1 OIIK-1, YK-1 Koncnexr
1 3aKOHBI XUMUH CaMOIIOATOTOBKH CaMOIIOITOTOBKH
IToaroroBka x 1 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
IloaroroBka K ycTHOMY 1 OIIK-1 YcrHblii onpoc /
ompocy / cobeceoBaHue
co0ece10BaHuUI0
Brinosinenue 1 OIIK-1, YK-1 NunuBuayansHoe
WHIUBUIYTHHOTO 3a/laHne
3aJlaHus
[ToaroroBka k 3auety 1 OIIK-1, YVK-1 3auér
Hroro 5
2 DHepreTuka Hanucanue koHcriekTa 1 OIIK-1, YK-1 Koncnekr
XUMHUYECKHX CaMOIIOITOTOBKH CaMOITIOITOTOBKH
IIPOUECCOB. IToaroroBka x 1 OIIK-1, YK-1 TectupoBanue
Xnmudeckast TECTHPOBAHHIO
TepMOANHAMHUKA. [ToAroToBKa K YCTHOMY 2 OIlIK-1, VK-1 VerHbiii onpoc /
ompocy / cobeceoBaHue
co0ece10BaHuUI0
Brinosinenue 2 OIIK-1, YK-1 NunuBuayansHoe
WHIUBUIYTHHOTO 3a/laHne
3aJlaHus
IToaroroBka K 3amure 1 OIIK-1, YK-1 3amura oTUeTa Mo
oTYeTa 1o nabopaTtopHoOit
nabopatopHoit pabote pabote
IToaroroska k 1 OIIK-1, YK-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HaIMCaHue OTYeTa
[ToaroroBka k 3auery 1 OIIK-1, YK-1 3auéT
Hroro 9
3 XumMuueckas Hanucanue koHCIIEKTa 1 OIIK-1, YK-1 KoHncriext
KUHETHKA. CaMOIIOATOTOBKH CaMOIIOATOTOBKH
XUMHYECKOE [ToaroToBKa K 1 OIIK-1, YK-1 TectupoBanue
paBHOBCCHC. TECTUPOBAHUIO
[ToaroToBka Kk yCTHOMY 2 OIIK-1, YK-1 YcTHbIi onpoc /
ompocy / cobecenoBanme
co0eceI0BaHNIO
Brinonnenune 2 OIIK-1, YK-1 NunuBunyansHoe
WHANBUAYATHHOTO 3a/laHue
3a/laHus
IToaroroBka k 3amure 1 OIIK-1, YK-1 3amnmra oTyeTa 1o
OTYeTa 1o nabopaTopHOI
nabopaTtopHo# pabore pabore
[Toarororka k 2 OIIK-1, YK-1 JlaGopaTopHas
nabopaTopHoO# pabdoTe, pabora
HaIMcaHue oTyeTa
ITogroroska k 3auery 1 OIIK-1, YK-1 3auér
Uroro 10
CornacosaHa Ha noprtane Ne 65170 10




4 Hammcanne xoHCceKTa 2 OIIK-1, YK-1 Koncmekr
DIIEKTPOXUMHUYECKUE |CaMOIOATOTOBKU CaMOIIOITOTOBKH
npoueccel. Kopposust |[Tonroroska k 1 OIIK-1, YK-1 TectupoBanue
MCTAJIOB. TECTUPOBAHUIO
IloaroroBka K ycTHOMY 2 OIIK-1, YK-1 YcrHblii onpoc /
ompocy / cobeceoBaHue
co0ece10BaHuUI0
Brinosinenue 2 OIIK-1, YK-1 NunuBuayansHoe
WHIUBUIYTHHOTO 3aJlaHue
3a/1aHus
IToaroroBka K 3amure 1 OIIK-1, YK-1 3amura oTUeTa 1Mo
oT4eTa Imo nabopaTopHOH
nabopaTopHoi pabore pabore
IToaroroska k 2 OIIK-1, YK-1 JlaGopaTopHas
nabopaTopHOii paboTe, pabota
HaIMCaHue OTYeTa
[ToaroroBka k 3auery 1 OIIK-1, YK-1 3auéT
Hroro 11
5 PactBops! Hanucanue koHcnekra 1 OIIK-1, YK-1 Koncnekr
CaMOIIOATOTOBKH CaMOIIOATOTOBKH
IToaroroeka k 1 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka Kk yCTHOMY 2 OIIK-1, YK-1 YcTHbIi onpoc /
ompocy / cobecenoBanme
co0eceI0BaHUIO
[ToaroroBka x 3amure 1 OIIK-1, YK-1 | 3amwura otuera no
oTYeTa 1o nabopatopHoit
nabopaTopHoii padote pabote
[TonroroBka k 1 OIIK-1, YK-1 Jlaboparopnas
nabopatopHoit padore, pabota
HaIMCaHUE OTYeTa
[ToaroroBka k 3auerty 1 OIIK-1, YK-1 3auéT
Hroro 7
6 Ctpoenue atroma. |Hamucanue koHcTieKTa 1 OIIK-1 Koncnekr
[Tepuoanueckuit CaMONIOATOTOBKH CaMONIOATOTOBKH
3aKOH. XuMu4ueckas |[ToaroToBKa K 1 OIIK-1 TecTupoBanue
CBA3b. TECTUPOBAHUIO
Brimonnenue 2 OIIK-1, YK-1 NunuBunyansHoe
WHANBUAYATHHOTO 3a/laHue
3a/laHus
[ToaroroBka k 3auery 1 OIIK-1 3auéT
[ToaroToBka Kk yCTHOMY 1 OIIK-1 YcTHbIi onpoc /
ompocy / cobecenoBanme
co0eceI0BaHNIO
Hrtoro 6
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CoOTBETCTBHE KOMHGTGHHHﬁ, Q)OpMpreMLIX npyu U3yUCHUU AUCHHUILIIMHBI, U BUIOB yqe6H0171

ACATCIIbBHOCTU IIPEACTABJICHO

B TaOnuie 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUI
Bunpl yueOHOI nesTenbHOCTH
dopmupyembie
Jlek. | Ilpak. | Jla6. | Cam. DopMBI KOHTPOJIS
KOMIICTCHITHH
3aH. | 3aH. | pab. | paO.

OIIK-1 + + + + |3auér, 3amuTa oT4yera mo maboparopHoit padore,
NupuBunyansHoOe 3ananue, Koncnexkr
camMonoaroToBkH, JlaboparopHas padora,
TectupoBanue, Y CTHBIN orpoc / cobeceoBaHme

YK-1 + + +  |3auér, 3ammra oT4yeTa 1mo gabopaTopHOil padoTe,
NunuBuayansHoe 3aganue, Koncnekt
caMmonoaroToBku, JlabopatopHas pabora,
TectupoBanue, Y cTHBIN omnpoc / cobecenoBanme

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bambHbIE OLIEHKH

MakcumanbHbIi MakcumanbHbIi MaxcumabHbiit
DOopMBI KOHTPOJISI Oamn Ha 1-yro KT ¢ | Gamr 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | Mexay 1KT u 2KT mexay 2KT nHa | cemectp
KOHEI[ cemMecTpa
1 cemecTp
3auér 0 0 30 30
3amura oTueTa Mo 5 5 5 15
nabopaTopHoi paboTe
NuauBuyansHOE 3a1aHue 8 6 6 20
KoncnekT caMomoaroToBKu 2 2 2 6
YcTHBIH onpoc / 3 5 5 13
cobeceoBanue
JlaGopatopHas pabota 2 1 1 4
TectupoBanue 4 4 4 12
Htoro makcumyM 3a nepuoj 24 23 53 100
Hapacraromum ntorom 24 47 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Onenka
>90% ot MakcuMalIbHOI cyMMbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6asioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY NPEJCTaBIEH B TaOIuIe
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6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas IMTEpaTypa

1. KopoBun H.B. O6mas xumus [Tekcr] : yueOnuk nns sy3zoB / H. B. KopoBus. - 8-¢ u3n.,
crepeotun. - M. : Beicmas mkona, 2007. - 559 c. : un. - (Ilobenurens KOHKypca Y4eOHUKOB). -
bubnuorp.: c. 546. - IIpenm. ykas.: c. 547-557. (nanuuue B Oubnuorexe TYCVYP - 59 5k3.).

2. OcHoBbl 001el u Gusnyeckoit xumuu: Yduebnoe nocodue / M. B. Tuxonona, 1. A. ExumoBa -
2015. 200 c. [DnexTponHbIi pecypce]: — Pexum nocrtyna: https://edu.tusur.ru/publications/5136.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Xumus: Yuebnoe nmocobue / E. B. Yukun - 2012. 170 c. [DnexTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/1138.

2. T.B. MapteiHoBa. Xumus [DIEKTPOHHBIN pecypc] : yUeOHUK U MPaKTUKyM Juist By3oB / T. B.
MapTteiHoBa, M. B. ApramonoBa, E. b. 'ogynoB ; pen.: H. B. 3vik, U. I'. 'opuues ; pen. T. B.
MapTtbiHoBa. - 2-€ U3., UCIIP. U JI0I. - DJIIEKTPOH. TEKCTOBBIE AaH. - M. : FOpaiit, 2020. - on-line : puc.,
cxeMbl, Ta0i. - (Breiciee oopa3zoBanue). - bubauorp.: ¢. 364-368. [DnekTponHsbIi pecypc]: — Pexum
nocryma: https://urait.ru/viewer/himiya-450500#page/1.

3. AxmeroB H.C. Heoprannueckas xumus : yaueOHoe mocodue mis By3oB / H. C. Axmertos. - M. :
Bricmas mkona, 1969. - 638[2] c. : un. - [Ipeam. ykas.: ¢. 629-639. - b. 1. (Hanuuue B OMOIHMOTEKE
TYCVYP - 13 3k3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. JJabopatopHbie pabOThl MO XHUMHH: YUEOHO-METOAUUYECKOE MOCOOWE ISl MPOBEICHUS
1a00paTOPHBIX padOT U OPTAaHHU3AIUU CAMOCTOSTEIIEHON padoThl cTyaeHToB / M. B. Tuxonosa - 2018. 50
c. [DnexTponnslit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/7169.

2. Yukun E.B. CoopnuK 33124 1o obmel xumun [ Tekct] : yaeOHo- MeTonudeckoe mocodue / E. B.
UukuH ; per. kana. xuM. Hayk A. W. ['anmanos ; pern. C. S1. AnexcannpoBa ; MUHUCTEPCTBO 00pa3oBaHUs
n Hayku Pocculickon ®enepanun, TOMCKUI rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
paaunosnekTpoHuku (Tomck). - Tomck : ToMckuii rocyaapCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauossiekTporukH, 2015. - 296 c. (Hanmune B 6ubaroreke TYCYP - 100 2k3.).

3. COOopHUK 3aia4 U ynpaxHeHui no oOuieit xumun: COOpHUK 3a/1a4 ¥ yIpaKHEHUM 1Mo oluiei
xumuu / E. B. YUukun - 2012. 220 c. [DnekTpoHHB#H pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/642.

4. Xumust: MeTonuyeckne yka3aHUs JUIsl IPOBEJICHUS MPAKTHUYECKUX 3aHATUH, J1a00paTOPHBIX
paboT M OpTaHU3AIMHA CAMOCTOSATEIHLHONW PAabOTHI CTYICHTOB 1O AWCIHILTHHE « XuMus» / M. B. TuxoHoBa
- 2015. 26 c. [DnexTponnsiii pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5137.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

yqe6HO-MeTOHI/I‘IeCKHe MaTCpuaibl OJIA CaMOCTOSITEIIbHON U aYHHTOpHOﬁ pa6OTLI 06yqa}0mnxc;l
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHasi ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOPHUSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, MOMEUIEHUE I NMPOBEACHHS TPYNIOBBIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAlli, TOMEIICHHUE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnexr, 1. 40, 423 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Tenesuzop LED 47";

- CucreMa MUKPOKJINMATA,

- MarautHo-mapkepHas 10CKa - 2 IIT.;

- Lxad;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopaTopust XUMUH: ydueOHast ayauTOpHUs AJisl TPOBEACHUS 3aHSATHI MPAKTUYECKOrO THIIA,
ydeOHasi ayIuTOpHs AJs MPOBEICHUS 3aHSATHH J1aOOpaTOPHOrO TUMA, yueOHas ayquTOPUS i
MPOBEICHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE JJIsl IPOBEICHUS TPYNIIOBBIX U UHIUBUAYaJIbHbIX
KOHCYJIbTAallMi, TOMEIIEHUE [ MPOBEACHUS TEKYILIErOo KOHTPOJS U MPOMEKYTOUHOM aTTECTallUu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ph-metp nmopraTtuBHbIii;

- AHanu3aTop KUJIKOCTH;
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- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTUIISIINM;

- MaruuTHO-MapKepHas J0CKa;

- CteHka yryioBasi CO CTEKJIOM;

- lIkad BHITSHKHOIM;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacmooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPENOaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIALMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CTeTeHH CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0IuIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 OcHoBubie nousTus 1 3akoubl |OIIK-1, YK-1 3auér [lepeuenb BOIIPOCOB 15t
XUMUHU 3a4era
NunuBunyansHoe |IIpumepHBIN nepedeHb
3a/1aHue BAPUAHTOB MHUBUTyaIbHBIX
3aJjaHUN
KoHncniekr [IpuMepHBIil TepeyeHs TeM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOTIOATOTOBKH
YcTHBIH onpoc / [IpuMepHbIii IEpeUeHb
cobecenoBaHue BOITPOCOB [IJIs1 YCTHOT'O
ompoca / cobeceroBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 DHepreTuKa XMMHUIECKUX OIIK-1, YK-1 3auét [Tepeuens BOIpOCOB IJ1st

MpoIEeCccoB. XUMUYECKas
TepMO)II/IHaMI/IKa.

3a4ycTa

38.I_HI/ITa O0TYCTAa I10

[IpumepHbIi nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aILUTHI

pabore 71a00paTOPHBIX padOT

NupusunyansHoe |IIpuMepHBIil nepeueHb

3a/1aHUE BapHaHTOB WHAMBHU1YaJIbHbBIX
3a1aHUI

Koncnekr [IpuMepHBIil nepeyeHs TeM

CaMOIIOATOTOBKU | ISl KOHCIIEKTOB

CaMOIIOAT'OTOBKH

YcTHBIH orpoc /

[IpumepHbIi nepedeHb

cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs

Jlaboparopuas Tembl 1a00paTOPHBIX padOT

pabota

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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nporuecchl. Koppo3us MeTasmios.

3 Xumu4deckasi KHHETHKA. OIIK-1, YK-1 3auét [Tepeuens BOIIPOCOB 1Jist
XHUMHUYECKOE PaBHOBECHE. 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
VYcrHbI# onpoc / [IpumMepHBIii TIEpedeHb
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 DIEKTPOXUMHUYECKUE OIIK-1, YK-1 3auér Ilepeuenb BOIPOCOB 115t

3a4cTa

3ammra oT4eTa mo

IIpuMepHBIil IepeyeHb

nabopaTopHOi BOIIPOCOB ISl 3AILUTHI

pabote 1a00paTOpHBIX paboT

NupuBunyansHoe |[IpuMepHBIil nepeueHb

3a/laHue BapHaHTOB UHAMBHU1YaJIbHbBIX
3aJaHuN

Koncnekr [IpuMepHbIil IEpedyeHb TEM

CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB

CaMOIIOATrOTOBKH

YcTHbIi onpoc /

IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS

Jlaboparopnas Temb!r mabopaTopHBIX padoT

pabora

TectupoBanue [IpuMepHbIii TEpeUeHb

TCCTOBBIX SaﬂaHI/Iﬁ
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5 PactBopb!

OIIK-1, YK-1

3auér

[Iepeuyens BonpocoB i
3auera

3ammra oTUeTa 1o

[IpuMepHBIii TIEpedeHb

nabopaTopHOI BOIIPOCOB TSI 3aIUTHI
pabore 71a00paTOPHBIX pabOT
Koncnekr [IpumepHBIii iepedeHs TeMm
CaMOTIOATOTOBKH | JIJIsl KOHCIIEKTOB

CaMOIIOATOTOBKH

YcTHbI ompoc /

[IpumepHBIil nepeyeHb

co0ecenioBaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
6 Ctpoenue aToma. OIIK-1, YK-1 3auér [lepeuens BOonpocoB Jyist
Ilepnonnueckuil 3aK0H. 3a4era
XUMHYECKasI CBSI3b. NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapHAaHTOB WHAMBHUIYaJIbHbBIX
3aJaHUuN
Koncnekr [IpuMepHBIii IEpeyeHs TeEM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB

CaMOIIOATOTOBKH

YcTHbIH ompoc /

[IpumepHBIil nepeueHb

cobeceoBaHne BOITPOCOB JIJIs1 YCTHOTO
orpoca / codeceoBaHHS
TectupoBanue [IpumMepHbIii TEpeUeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTaTOB OOyUEHHUS 1O

JUCLUILIIMHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUCHHS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(Hey1OBJIETBOPUTEIBHO) | MAKCUMAJIbHOH | MIIM ()parMeHTapHbIe YMEHUH WU HaBBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO (bparmeHTapHble
OCBOEHHOE IpUMEHEHNe
yMEHue HaBBIKOB
3 ot 60% 10 o01ue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE IIPUMEHEHNE
yMEHHE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. UeM xapakTepu3yeTcsi OTKPBITHIN THIT CUCTEMBI? a) 0OMEH SHEPrUeH C OKPYIKaIOIIEeH cpeoil; 0)
00OMEH BEIIECTBOM W JHEPruei ¢ OKpyKarolled cpeaoil; B) OTCYTCTBHUEM oOMeHa C
OKPY’KAIOIICH Cpesloil BEIIECTBOM M DHEPTUECH; T') MPOTEKAHHEM TOMOTEHHBIX PEaKIIH.

. Kak dopmynupyercs 3akon ['ecca? a) TenmoBoit 3pheKT peakiuu 3aBUCUT OT ITyTH PEAKIUU U
OT COCTOSHUSI MCXOJHBIX PEareHTOB 0) TemJoBOW 3P (eKT peakuu He 3aBUCUT OT NMYTH
peaKiuy, a 3aBUCUT OT COCTOSIHUSI UCXOAHBIX PEareHTOB U MPOJYKTOB PEAKIMU B) TEIJIOBON
3 deKT peakuu He 3aBUCHUT OT IMyTH PEaKLHMH, a 3aBUCUT TOJBKO OT COCTOSHHUS HUCXOJHBIX
BEIECTB TI') TEIIOBOU 2P PEKT peaklMu HE 3aBUCHUT OT MYTHU PEAKIIUH M OT COCTOSHUSI
MPOJYKTOB PEaKIUU.

. Kakue nporeccsl MOTYT UATH CaMOTPOU3BOJIBHO B U30JIMPOBAHHBIX cHCTEMax? a) MPOLECChl C
YBEJIIMUEHHEM DHEPTUH B CUCTEME; 0) MPOILECChl C YMEHbIIEHUEM SHTPOIUU; T') MPOLECCHI C
YBEJIMUYEHUEM SHTAJIBINH; 1) POLIECCHI C YBEIMUYEHUEM SHTPOIIUH.

. B xaxom HampaBlIeHMHU IpPH JaHHBIX yCIOBUAX OYyJET MpPOTEKaTh peakius, €Clii U3MEHEHHE
sHepruu ['m66ca <0? a) He MOXKET NMPOTEKATh HU B MPSIMOM, HH B OOpaTHOM HampaBJIeHHH; 0)
UJEeT CaMONPOU3BOJBbHO B 0OpaTHOM HAIpaBJiEHHUH; B)UAET CAMOMPOU3BOJILHO B MPSIMOM
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

HAIpPaBIIEHUY; T) UJAET B IPSIMOM, U B OOpaTHOM HaIlpaBJICHUU.

. Kak 3aBUCHT CKOPOCTh XUMUYECKOM peaklMy OT KOHIIEHTPALUU UCXOAHBIX PeareHToB? a) npu

YBEJIMYEHUN KOHILIEHTPALUH CKOPOCTh YBEIMYUBAECTCA 0) MpU yBEIWYECHUH KOHLEHTpAIUU
CKOPOCTb MOXET YBEJIMYUBATHCS WIIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPO/Ibl PEAreHTOB B)
IpU YMEHBIIEHUU KOHIEHTpPALUU CKOPOCTh YBEJIMYUBAETCA I') CKOPOCTh HE 3aBUCHUT OT
KOHIICHTpaIUH.

. Kak u3MeHseTcst CKOpoCTh peakiiy NMpH yBEIMYCHUH TeMIIEpaTyphl Ha Kaxkbie 10 rpagycoB? a)

yMeHbInaeTcs B 2-4 pasa; 0) yBenuuuBaeTcs B 2-4 pasza; B) ymeHbmaercs B 10 pas; 1)
YBEJIIMYMBACTCS B 5 pas.

. Uto Takoe sHEpPTHs aKTUBALMU PEAKIIMU? a) SHEPTreTHUYECKUN Oapbep peakiuu; 0) MmojHas

HPHEPrusl 4acTHUIl B CHUCTEME; B) JOTOJHHUTEIbHAs dHEpPTHus, KOoTopas HeoOXxoauma s
3¢ (HEeKTUBHOTO COYAAPEHUsS] YACTHIl; T) CyMMa MOTEHIMATbHOM M KMHETHYECKOW >HEPIUil.

. Kakue ¢daktopsl BAUSIOT Ha CMEIIEHHME XMMHYECKOrO paBHOBecCHUs? a) TemIeparypa,

KaTanau3aTop, NaBjieHue; 0) TemmepaTypa, daBJeHHE, KOHICHTpAlUs;, B) JaBJCHUE,
KOHIICHTpAIUs, KaTalu3aTop; T') CTENEeHb M3MEIbYCHHOCTH, TaBJICHUE, TeMIIepaTypa.

. Kakue yacTuipl HaXoaATCs B y3JaX KPUCTANIMUECKON penieTku MeTaisa? a) MoJOKUTEIbHO

3apsKEHHbIE MOHBI METalljia, CBA3aHHBIE C AIEKTPOHAMU; 0) OTPULIATEIBHO 3apsKEHHbBIE HOHbI
MeTaJia, CB3aHHbIE C 3JIEKTPOHAMU; B) AJIEKTPOHBI, JBUKYILIHUECS CBOOOJHO; T') MOJIOKHUTEIBHO
3apsKEHHbIE MOHBI METaJIa, MEX/Ty KOTOPBIMH JIBUXKYTCSI CBOOOTHBIE JIEKTPOHBI.

UTto Takoe rajbBaHUYECKHUI 2JIEMEHT? a) yCTPOUCTBO, TI€ MO ICHCTBUEM IJICKTPUIECKOTO TOKA
MPOTEKAaEeT XUMHUUECKas peakius; 0) yCTpoHCTBO, Iie MO AEHCTBUEM JIEKTPUUYECKOTO TOKa
BbIpabaThHIBAETCS dJIEKTpUUYECKass SHEPTHUsA; B) YCTPOWCTBO, I'Jie BOZMOXHO MpPOTEKaHHUE
XHMHUYECKON peakiuu 0e3 ydacTus 3JIEKTPUYECKOrO TOKa; I') B pe3yjbTaTe MPOTEKaHUS
XUMHUYECKON peaKIK BbIpadaThIBaeTCs INEKTPUUECKUI TOK.

Kakue >1eKkTpobl Ipu 3JIEKTPOIU3E SIBISIOTCS WHEPTHBIMU? a) MEJHBIE; O0) IMHKOBHIC; B)
rpaUTOBBIC; T') ATFOMHUHUEBHIC.

Kako#t u3 ciaydaeB HE OTHOCHTCS K DJICKTPOXMMHUYECKONW KOPPO3UM? a) U3JAENINe U3 CTAIH
MOrPYyEHO B PACTBOP CEPHOM KUCIOTHI; 0) U3JeNue U3 CTaJu OKHUCIAETCS KHUCIOPOJAOM
BO3/yXa; B) MEIHBbIH U >KeJE3HbIN MPOBOJ KOHTAKTUPYIOT B pacTBope cyibdaTa mMeau; T)
CTaJIbHOE U3/eJne, MOKPBITOE CI0EM HUKEIS, B PACTBOPE KUCIOTHI.

Kakoit cmoco0 BhIpak€HUs KOHICHTPAIIMU PACCUUTHIBACTCS KaK OTHOIICHUE YHCJIa MOJIeH
PacTBOPEHHOTO BEIIECTBA K 00beMy pacTBopa? a) HOpMajbHas KOHIIEHTpaIus, 0) MaccoBas
JI0JI51; B) MOJISIpHAsI KOHLIEHTPALIUS; T') MOJIbHASI TOJIS.

KaxkoBa peakius cpenbl B pactBope, eciau pH = 2? a) menounas; 0) Kucias; B) HEHTpaiabHas; T)
3aBHCHT OT MIPUPO/IbI BEIIECTBA.

Kak u3meHsiercs naBjieHHe Mmapa pacTBOPHUTENsS HaJ pacTBOPOM MO CPAaBHEHHIO C YUCTHIM
pacTBOpHUTENeM? a) HaJl PacCTBOPOM BCET/Ia BBIIIE, YeM HaJl YUCTHIM pacTBOpPUTENIEM; 0) Hal
pPacTBOpPOM BCerJa HIKe, YeM HaJl YUCThIM pacTBOPUTEIIEM; B) HaJl PACTBOPOM PaBHO JABJICHHUIO
napa HaJl YUCThIM PaCTBOPHUTEINEM; T') IOCTOSTHHO MPH JIFOOBIX YCIOBHSIX.

Kakoii OyneT Temriepatypa 3aMep3aHusl, €CJIM B YUCTYIO BOAY A00aBUTh HEOOJIBIIOE KOJTHUECTBO
com? a)<0C;6)>0C;B8)=0C;r) 100 C

Kakoii Tun KpucTasImueckol pemeTku UMEI0T BEeIeCTBa, 001a/1alolue IOTyTPOBOIHUKOBBIMU
CBOMCTBaMH? a) aTOMHast; 0) MOHHAS; B) METAJUTUYECKAS; T) MOJICKYJIIPHAI.

Kakue cBoiicTBa XapakTepHbl 1JI1 XMMUUECKHX 3JIEMEHTOB, KOTOPbIE UMEIOT Ha BHEUIHEM
AJIEKTPOHHOM YpOBHE 1-2 snexkTpoHa? a) HeMeTaUIM4Yeckue, 0) METaIMYeCKHUe; B)
OKUCTUTENBHBIC; T) aM(pOTEPHEIE.

Kakue cBoiicTBa XapakTepHBI JJIsl 3JIEMEHTOB C IMOJHOCTHIO 3aBEPIICHHBIM BHEIIHUM
SHEPreTUYCCKUM YPOBHEM? a) BOCCTAHOBHUTEbHBIE; 0) OKUCIUTEIBHBIE; B) METAINTMYECKUE; T)
HU OJTHO U3 ME€PEUNCICHHBIX.

Kakumu cpoiicTBamu 0071a1at0T d-2JIeMEHTHI? a) HEMETAJUTMYECKUMHE; 0) OKUCITUTEIHHBIMU; B)
METAITTNYECKUMHU; T') HHEPTHBIMHU.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. [Ipeamer xumun. ATom, MoJieKyia, noH. KucnoTHble ocTaTku. XUMHUECKUN JIEMEHT.

BaneHTHOCTD M CTENEeHb OKUCIICHUS. HpOCTBIe " CJIOKHBIC BEIICCTBA.

. OCHOBHBIE KJIaCCBHI HCOPTaHUYCCKHUX COCHHHGHHﬁI COJIHM, KHCJIOThI, OCHOBaHHA, OKCHIBI.

3JI€KTpOJII/ITbI, QJICKTPOJIUTHUYCCKAA AUCCOLIMalysl.

CornacogaHa Ha noptane Ne 65170 20



93]

10.
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12.
13.

14.

15.

16.
17.

18.
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20.
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22.
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24.
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26.
27.
28.
29.

30.
31.

32.

33.
34.

35.
36.
37.
38.
39.

40.
41.

KonuuaectBo BemectBa. Moabs. Momsipaas macca. 3akoH ABoraapo. MossipHblii 00beM Tasza.
VYpaBaenue Menaeneera-Knaneripona.

. Xumudeckue Gopmybl. XUMUYECKOE YPAaBHEHHE, CTEXHOMETPpHUECKUE KOADDUITHCHTHI.
. 3aKOH MOCTOSIHCTBA COCTaBa XMMHYECKHUX COCIMHEHHI. 3aKOH COXPAHEHUSI MACCHI BEIIECTBA.

3aK0H 0OOBEMHBIX OTHOIIEHUIA.
Xumnyeckas TepMoauHamMuka. [ToHsTHEe XUMHUYECKONH CUCTEMBI. THUIBI XUMHUYECKUX CUCTEM:
OTKPBITHIE, 3aKPHIThIC, N30JUPOBaHHBIC. PABHOBECHOE COCTOSTHHUE CUCTEMBI.

. Tunsl TepMOAMHAMHUYECKUX MpOIEecCOB: oOpaTuMble, HEOOpaTHUMBbIE, CAMOIIPOU3BOJILHEIE,

paBHOBECHBIE.

. IlepBblii 3ak0OH TepMOUHAMUKHU. [ToHATHE SHTANBIIUKU. DK30TEPMHUUECKUE U IHIOTEPMHUUECKHUE

peaxuu.
Tennosoii 3pdext peakunu. CTanaapTHBIE YClIoBUA. 3aKkoH ['ecca.

CnenctBue u3 3akoHa ['ecca. CranmapTHble HTAIBIUM (TETJIOTHI) 00pa30BaHMS BEIIECTB.
TepMoxuMuueckrue ypaBHEHUSI U UX OCOOCHHOCTH.

[TonsiTe suTpOonIMU. BTOpPOH M TpeTHii 3aKOH TEPMOJIMHAMUKH.

CaMonpoOU3BOJIbHBIE MPOIECCHl. DHTAJBIUNHBIA U DYHTPOMUUHBIN (PaKTOPHl XUMHUUYECKUX
peaknuii. DHeprus ['ud6ca.

Xumuueckas KMHETHKA. |'OMOreHHble U reTeporeHHble peakiuu. CKOpOCTh XUMHYECKOU
peaxiuu.

3aKOH JIEUCTBYIOIIMX MaccC JJIsl CKOPOCTH XUMHUUYECKOM peakiuu. KoHCTaHTa CKOPOCTH pEaKIUH.
Kunernyeckoe ypaBHEHHE PEAKIIUH.

Brustaue Temneparypsl Ha CKOpocTh XuMuueckoi peaknu. [IpaBuio Bant-I'odda.

VYpaBHeHue AppeHuyca. DHEprusi akTUBallMid XUMUYECKOUN peakinu. BiusiHue karaiu3aropa Ha
CKOpOCTh XUMHYECKOU peakuuu. Katanus.

OOGpaTtumbie 1 HEOOpATUMBIE PEaKIIni. XUMHUECKoe paBHOBecHue. KoHCTaHTa paBHOBECHS.
CMmenieHre XMMHUYECKOTO pPaBHOBECHUS NpPHU H3MEHEHHU KOHIIEHTpalUHu, AaBIICHUS,
temnepatypsl. [Ipunnun Jle-1llarenbe.

OnexkTpoxumusi. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakunn. CteneHp okucieHus. [Iponecchbl
OKHCJICHUS U BOCCTAHOBJICHHUS.

DJIEKTPOAHBIE MPOLIECCHI. JIBOMHON 3JIEKTPUUYECKUH CIOM. DIEKTPOIHBIN MTOTECHIINAI.
'anpBaHMYECKUN 37I€MEHT. AHOJHBIE M KaToAHbIE Npouecchl. Cxema raabBaHHUYECKOTO
AIIEMEHTA. DJEKTPOABIIKYILAs CUIa FAIbBAHUYECKOTO 2JIEMEHTA.

CTangapTHBIN BOAOPOJHBIN BJIEKTPOA. DICKTPOXUMHUUECKUN PAA HANPSHKEHU METaJlJIOB.
VYpaBuenue HepHcra.

DneKTpoan3. 3aKOHOMEPHOCTH MTPOTEKAHUS JIEKTPOJIN3a B paCTBOPAaX U pacijiaBax.

3akonbl Papajnes. Beixos 1o Toky.

Koppo3zus merannoB. XuMudeckas u 3J1eKTPOXUMUAYECKas KOPPO3Hsl.

MeTo/1b1 3a1IUThI OT KOPPO3UHU. 3aLTUTHBIE TTOKPBITHSL.

PactBop. PactBopuTtens. PazbaBieHHbIC 1 KOHIICHTPUPOBAHHBIE PACTBOPHI.

Cnioco0b! BeIpa)KeHUs KOHLEHTpPAUU pacTBOpoB. DaKTOp SKBUBAJIEHTHOCTU KUCJIOT, COJIEH U
OCHOBaHUH.

CniocoObl MPUTOTOBIIEHUS PaCTBOPOB.

DONEeKTPOIUTHL U HedneKTpoauThl. Crenenb auccounanuu. CuibHbIE U c1adble 3JIEKTPOJIUTHI.
Kaxymasics cteneHb TUCCOLMalU CHIIBHBIX JIEKTPOIUTOB. M30ToHNUeCcKUid KOAhULIUEHT.
KosumuratuBHabie cBOMCTBA pacTBOPOB AJIEKTPOJIUTOB, HEANEKTPOIUTOB. OCMOC, OCMOTHYECKOE
JaBJICHHE.

3akoH Payins. [TonmxeHne naBieHUs HACBIIIEHHOTO Mapa pacTBOPUTEIIS HaJ pACTBOPOM.
[Tonn>keHne TeMIepaTypbl 3aMep3aHus U MOBBIIIEHHE TEMIIEPATYpbl KUIIEHUS pacTBOpa IO
CPaBHEHMIO C YUCTBHIM PACTBOPUTEIIEM.

Crtpoenue atoma. KBaHTOBO-XUMHUYECKasi MOJIENIb CTPOCHHS aTOMa. DIIEKTPOHHOE 00J1aKo.
AToMHas opbuTaiib. DJHEPreTHYECKHNE YPOBHU U MOAYPOBHU. KBaHTOBBIC UHCIA.
[lepuoanueckuii 3aKOH U MEpUOIUYECKas cUcTeMa XuMuueckux anemMeHToB .M. Menaeneena.
DNeKTPOHHBIE KOH(DUTYpaIIUM ATOMOB XUMUYECKUX AJIEMEHTOB. [IpoBai anekTpoHa.

['naBHBIE M MOOOYHBIE MOJATPYIINBl B NEPUOJAUUYECKON CHUCTEME XMMHYECKUX 3JIEMEHTOB.
BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB.

Panuychl XuMHUYEeCKUX JIEMEHTOB M UX U3MEHEHHE T10 TepruoiaM U TPYIINaM.

H3MeHeHne 3J1eKTPOOTPULIATEIBHOCTH B IEPUOIUYECKOM CUCTEME XHUM. 3JIEMEHTOB.
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43.

44,
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47.
48.
49.
50.
51,
52.

53.
54.

2.

CpoJIcTBO K 3JIEKTPOHY U SHEPrusi HOHU3alMK. VX U3MeHeHue 1o nepuojam U rpyImmiam.
CewmeiicTBa 3J1€MEHTOB B MEPUOIUYECKON CHCTEME, UX AJIEKTPOHHbIE KOHPUTYpaluu U 001IHe
CBONCTBA.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA XMMHYECKHX 3JIEMEHTOB, W3MEHEHHUE IO
nepuoaaM U rpyrmmam.

Merannuyeckue U HEMETAJUIMYECKHE CBOMCTBAa XMMHYECKHUX 3JIEMEHTOB, U3MEHEHHUE IO
nepuoaaM U rpyrmmam.

XuMHYecKas CBSA3b U €€ XapaKTePUCTUKHU: JIIMHA CBS3U, BAJIGHTHBINA yroJl, SHEPTUsI CBSI3U.
KoBasieHTHast CBSI3b, TOHOPHO-AKIIETITOPHBIA 1 OOMEHHBIM MEXaHU3MBI €€ 00pa30BaHUSI.
[TonspHocTh cBsA3u. KoBaneHTHast mossipHas M HETIOJSIPHAS CBS3b.

OcHOBHOE U BO30YXJEHHOE COCTOSIHHE aTOMOB. BaJeHTHOCTh XMMUUYECKHX 3JIEMEHTOB B
COCJIMHEHUSX.

Kpucrannuueckas pemetka U ee XapakTepUCTHKAa. XUMHYECKUE THUIBl KPUCTATIUYECKHUX
pEIIETOK.

ATOMHBIE KPUCTANIMYECKUE PEIIETKH U UX XapaKTepuCcTUKU. CBONCTBA COCTMHEHUM.
MonekynsapHble KpUCTAUIMYECKUE PEIIETKH, CBOMCTBA COECUHEHMIA.

HonHast cBsI3b U HOHHBIE KPUCTAIITNYECKHE PEIIETKH, CBONCTBA HOHHBIX COSTUHEHHIA.
Merannnueckas CBsI3b U €€ XxapakTepucTuku. CBOMCTBA METAJUIOB U CILIABOB.

9.1.3. IlpuMepHBIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

HuanennyanbHoe 3adadde «OCHOBHBIE KIAcChl HEOPTaHHYECKHX COeHHEHHE
BAPHAHT Mol

1. ¥Ka®#HTe, K KaKoMy KIACCY HeOpraHHYecKHX COSOHHEHHI (KHCIOTBI, COMH, OCHOBaHHA,
OKCHOBI, OHHApHEIE COeJHHEHHA) OTHOcATcE ciegyiomme eemectea: CaS04, CraSi. TiO.
Ba(OH)2. H:S. NaiPO4, Fex0:, NaOH. H2504, AIN. Hazoewrte nx. Hanmummte yvpapmenmns
3MEKTPONHTHYIECKOH JHCCOMHALINE 3THX COSTHHEHHH.

2. VEawmTe, K KaKoMV EIACCY HEOPraHWYIerKHX COSOHHEHHH OTHOCATCH BEINecTEA. HHTPHI
bopa, cviabdat memesa (II), HHMTpaT MarHmM4, cepHad KHCI0Ta, (TOPOEOZOPOOHAA KHCIIOTA,
THIPOKCHI aMMOHHA, IHIpokcHI HEkend (II). okcuz docdopa (V). okcHI amoMHHEA, OKCHI
pepuimig.  HamummTe HMX XHMHY9ecKHe (QOPMVILEI W VPABHEHHS MIEKTPOIHTHYECKOMH
JHCCOITHAIIHH.

Hupueuayaasaoe 3agaane «PacdeTsl ¢ KOIH9eCTEOM BeljecTBa»
BAPHAHT Nel
1. Ckompko MomeKkya cogep##Tca B 2 ya H2 mpH HOpMansHEIX VCIOBHAK
2. Bermcauts Maccy 0.5 »® Cly mpwm 20 °C 1 gasaensm 100 xI1a.

HuanenayaasHoe 3a7aHHe «JHepreTHKa XHMHYeCKHX IpoOeccos. X HMHYecKas
TepMOIHHAMHKA
BAPHAHT Nel
1. Paccuutaiite TenmoeoH 3ddexT peaxnmuu obpazopanmud oKcHIa vraepoga (IV), sanummite
TEPMOXHMHIECKOE VPaEHEHHE PEaKITHH.
Crpagumy + Q209 = COpz
Cronsko vIIepoda H CKONBKO KHCIOPOZA (B rpaMMax) ECTVIIHIIO B PEakIIHED, IIPH KOTOpoil
eelgemIock 39,35 kllx termmoTer?
2. PaccauTaE H3MeHeHHEe 3HEpPTHH | HOOCAa, VCTAHOBHTE, BOSMOMHO JIH CAMONPOHIEOIBHOE
npoTekanse peaximu mpu 27 'C.
Cu tmg) + ZnQ tmg = CuQ (me) + L7 (mg)
3. IlokasmTe pacueroM, IpPH KAaKHX TeMNEpaTypax peaknud OVIeT NpoTeKaTk B oDpaTHOM
HATIPABIEHHH.
280215 Q120 =250

CornacogaHa Ha noptane Ne 65170 22



HuagnenayvansHoe 3aganae «XHMHYeCKad KHHEeTHKA»
BAPHAHT Nel
1. HanHmmTe KHHETHYECKOE VPABHEHHE PeaKIlHH:
CiHa + Hig = C2Hey
Kax mamenuTcd cKOpPOCTE PeakIiHH, ecliH: ) B CHCTEMEe VESIHYHTE JABIeHHE B 3 paza; b)
VEENHIHTE KOHICHTPAITHED 3THISHA B D pas; B) VMEHBIINTE KOHIIEHTPALlHK EOSOPoda B 2
paza’

b

Bo cxomexo paz BozpacTeT CKOPOCTE XHMHYECKOH peakIIHH IPH NOBEIMIEHHH TeMIIEPaTVPEL
ot 20 70 45 °C. ecam TemmepaTypHEIH Ko3bdHINEHT CKOPOCTH peakIHH paken 2.37

3. PaccumTafiTe SHEPIHIO AKTHEAIIHHE PEeakIIHH, €CTH CKOPOCTE 3Tofl peaknuu mpu 23 'C & 10
paz bomasme, em mpu 10 °C?

HuguenayansHoe 3agande «XHMHYeCKOe pABHOBECHE
BAPHAHT Nel
1. B xaxoM HampaelIeHHH OVIST IPOHCXOIHTE CMEIIEHHE PABHOESCHA PeaKIIHI
Nzgg + Oz = 2NOvz ; AH=182,6 Il
ECIH: a) VEENHIHTH TeMIEpaTvpy. O) VMEHBIIHTH JABNeHHE B CHCTEMe, B) IIOHHIHTE
5. KOHIIEHTPAlHE 330Ta.

b

JanunmTe BRIpakKeHHe KOHCTAHTE PABHOBECHA /19 PeakIIHH:

28502z + Oz = 250372
BrraucanTe KOHCTAHTY PpABHOBECHS H HA9adbHLEIE KOHIEHTPALHH pPEareHTOB, eciH
KOHIIEHTPAIIHH EEMECTE B MOMEHT PABRHOESCHA DBRUH paBHbl: [S02] = 5 moms/m; [02] =13
Moae/q; [SO3] = 4 Mons/m.

HuapueagvannHoe 3agaane «] anlbBaEndeckHi 31eMeHTs
BAPHAHT Nel

1. 3anmmcaTs cxeMy FalsBaHWYECKOTO 3IeMEeHTa, COCTOAMIEro M3 AMOMHHEHEEOTO H HHKETEEOT D
37EKTPOJOE, TIOTPVAEHHEIX B PACTEOPHL CEOHX COJISH; HaNHCATE VPAaBHEHHA JISKTPOIHEBIX
6. OpOLECcCOR; HANHCATE VPABHEHHe pPeakIiHM, KOTopad NOpPOTeKdeT B TalbBaHW9IecKOM
37eMEHTE, pPACCIHTATh SIEKTPOJBHEVIOVED CHIV TaTbBAHHYECKOTO 3IMEMEHTa IpH
CTAHJAPTHEIX VCIOBHAR, PACCIHTATE ISKTPOSBIEVIOVIO CHIV FANEBAHHYECKOT0 JIEMeHTa

mpu Temmepatype 25 'C u xomnentparmuax C{A1I*) = 0,1 moms/m; C(NiZ*) = 0,1 Moms/a1.

HugneuayaanHoe 3aJaHHe « JIeKTPOIHIY
BAPHAHT Nel
1. 114 crregyiomMx BemecTE HAllHCATE VPAaEHEHHA 37IeKTPOJHEIX IPOIECCcoR MPH JIEKTPOIH2E |
VKa2aTh, KaKHe IPOIVKTEI 00pazvioTcd Ha KATOJE H aHOJE:
a) paciimae KBr ¢ HepacTEopHMEIME 30eKTpogdani; 0) pacteop CuS04 c HHepTHEIME
7. snexTpogami; B) pacTeop KOH c rpaduToRsmME 3neKTpogamu: ) pacTeop NaBr ¢ Meguem

AHOZOM.

)

Kaxue npogykTe! 00pazvi0TCa IPH 37eKTpoIH3e BogHoro pacteopa AgNO: ¢ HHepTHEIMH
anexTpogans? Hanummite vpaEHeHHS 3NeKTpPOgHEX Iponeccos. CKOMBKO BpeMeHH HVEHO
OpPONVCKATh 9Epes pacTEop TOK CHIOH 3.5 A, 9T00B MOKPEITE OPeIMeT C NOBepXHOoCTRI0 80
eM?® croeM cepedpa Tommmmoid 0,003 s (maoTHOCTE cepebpa 10,5 r/en’)?
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HuanenayaabHoe 3a7aHHe «Kopposns MeTaatos»
BAPHAHT Nel

1. CocTaEHTE CXeMY KOPpPO3HOHHOTO TaTbEaHHIECKOTO 37eMEeHT3a, EBO3HHEANOIETO B

atvocdepHEIN VCIOBHSY BO BIAKHOM BOZOVXE IPH KOHTAKTE Mele3a H HHKenrd Hanmcats
8. VPaBHEHHA 3IeKTPOIHEN IPOIECCOR M VPAEHEHHE MPOIecca KOPPO3HH.

2. Kenesuoe H2gemHe NoKpeLTH cEHHNOM. OnpesemHTe THI DOKPEITHE, HATHIMHTE VPABHAHHA
3MEKTPOIHEIX TIPOIECCOE KOPPO3HH H3OeTHA B CepHOH KHMCI0Te, eclIH HOKpPEITHE He
[PA3PVINEHO H B CIVIAE €70 PAIPVIIEHHA, COCTABRTE CXEMY TATREAHNIECKOT 0 IMEMeHTa.

1. Jlns cnenyrommx xumuyeckux snemenros: a) Pt, Ba; 0) CL, Al 8) As,Bi
ykalaTk nonoxenne B rabauue JIH. Menneneesa (nepuoa, rpynny, noarpynmnyy;
- HANUCATH YIEKTPOHHLIE KOH(DHIYPALIUH aTOMOB;
- OlIpe/IeIuTh CeMeiiCTBO 2IeMEHTOR;
- onpelenuTs CBOHCTBA MeMeHTa (MeTalul-HeMeTalll, OKHMCIHTENb-BOCCTAHOBHTENL) M
0DOCHOBATE OTBET,
- YKA3aTh BAJIEHTHBIE JIEKTPOHBI ¥ NPHBECTH HX IEKTPOHHO-rpaduueckoe Hio0paxkeHHe
B OCHOBHOM W BO30VHIEHHOM COCTOSHUM;

9. - ONpeleNnTh, KAKYK) BAIEHTHOCTE M KAKHE CTEleHH OKHCIIEHHS B COEIMHEHMAX MOMET
NPOABIATE  IEMEHT, [PUBECTH [PHMEPLl  COEJAMHEHHIl, HCNONLIVE  CHPABOYHYIO
AUTEpATYpY;

- HAMMCATh YpaBHeHHA 00PA30BAHWA MOHOB M 3EKTPOHHLIE KOH(HIYPALMH HOHOB, €CIIH
MEMEHT crnocoDeH uX 00pa3oBLIBATE;

- HAIHCATh IIEKTPOHHBIE KOHPHIYPALIHH ATOMOB XHMHYECKOr0 3IEMEHTA 114 BO3MOMKHBIX
creneHeil OKHeneHns;

- JIATh CPABHHTEILHYK) XapAKTEPHCTHKY I3THX JIEMEHTOB HCXOAH U3 [OJOKEHUH B
rafiinue (IHePrus HOHN3ALUK, CPOJCTBO K EKTPOHY, MEKTPOOTPHUATENBHOCTE).

9.1.4. [IpuMepHBbIii NepevYeHb TeM /51 KOHCIIEKTOB CAMONOAT0TOBKHU

OCHOBHBIE TTOHSATHSA U 3aKOHBI XMMHH.

3HepreTm<a XUMHNYCCKUX MMPOLCCCOB. XuMudecKkas TCPMOIANHAMHKA.
XuMHyecKass KHHETHKA. XMMUYECKOE PaBHOBECHE.
DnexkTpoxumMuueckue mnpoueccel. Koppo3us meTanios.

PacTtBOpBI.

Crpoenue atoma. [lepuogndeckuit 3aKoH. XMMHUYECKas CBSI3b.

SN hE BN =

9.1.5. IlpuMepHBIHA NepedyeHb BONMPOCOB VISl YCTHOTO ONpoca / codece10BaHUA

1. OCHOBHBIE ITOHATHUA U 3AKOHbBI XUMUU 1. JlaliTe onpenenecHusi MOHATUAM «aTOM.
U3 yero oH cocTouT, uMeeT Jiu oH 3apsan? [lpuBenure mianeTapHyo MOJETh CTPOCHHS aToma. 2.
KaxoB 3apsn snexktpona? 3a cuer 4ero NpoTeKaeT XMMUYecKas peakiiys, B YeM €€ CyIIHOCTh? 3.
UYro takoe monekyna? Mmeet nu oHa 3apan? [IpuBenure mpumepsl MoKy BemiecTB. M3 yero
oHM coctoAT? 4. Uto Takoe noH? Umeet nu oH 3apsan? Kakue ecTh TUIIBI HOHOB M KaK OHU
HasbiBatoTCA? [IpuBeauTe npuMepsl HOHOB pa3Horo tuma. Kak o0pa3yroTcs Te WM UHbIE TUIIBI
noHoB? OT 4yero 3aBUCHUT 3apsana noHa? 5. IlpuBenure mpuMep XMMHUUYECKOTO 3JIEMEHTA B
COCTOSIHMAX: aTOM, Moliekyia, uoH. llosicHuTe, B 4eM paszHUIla MEXKIY dTUMH TpeMs
COCTOSIHMSIMU M KaKMMH CBOMCTBaMHU 00amaeT Ta WX MHag yactuma. 6. UTo Takoe KOJIU4ECTBO
BemectBa? Kak oHo o0o3HadaeTcs, B yeM u3mepsiercsa? CKOJIBKO Y4acTHIl CONEPKUT 1 MoJIb
BemecTBa? Kak o6o3HavaeTcs yuciio yactun? 7. Uto Ttakoe momspHas Macca? Kak oHa
obo3Hauaercs, B ueM uMepsiercsa? Kak paccunrars monsapHyto Maccy BemectB? 8. [IpuBeaute
NpUMEPbl XUMUUYECKUX BEIIECTB. UTO MOKAa3bIBalOT MOACTPOUYHBIE MHAEKCH B (popmynax
xuMmudyeckux BemecTB? 9. Uto Takoe crexuomerpudyeckue KodbdumueHTo? s dero ux
paccTaBIsIOT B ypaBHEHUSX XMMHYeCcKHX peakuuid? KakoBbsl mpaBuia paccTaHOBKHU
ko3¢ dunreHToB? YTo MOKa3bIBaeT CTEXHOMETPHUUECKH KOO UIIMEHT B YpaBHEHUH PEaKIIH?
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10. Chopmynupyiite 3akoH ABoraapo. Uto Takoe HopMaibHbIe YCaoBUA? UTO Takoe MOJISIPHBII
o06wveM raza? Kak on ob6o3HavaeTcs, B ueM uU3MepseTcs U yemy oH paBeH? Kakoil o0bem
3aHUMaeT ra3 kKoamdecTBoM 1 mMonp npu H.y.? 11. Kak paccuuteiBaeTcs o0beM rasa mnpu
YCIIOBHSIX, OTJIMYHBIX OT HOpMasibHbIX? IIpuBeaute ypaBHenue MenpaeneeBa-Knaneiipona,
MOSCHUTE KaKHe BEJIUYUHBI TaM HUcHoib3ytoTcs. 12. [IpuBenute oCHOBHBIE (GOPMYIIBI AJIS
pacyera KoJu4ecTBa BemecTBa. Kakue BeIUUUHBI AJ1sl 3TOro ucnoib3yrrcsa? 13. Uto takoe
MpocThIe U clokHbIe BemecTBa? [IpuBenure nx knaccudukanuro. 14. M3 4ero cocToaT OKCHIbI,
COJIM, KUCJIOThI, OCHOBaHUs? UTO Takoe KHUCIOTHbIe ocTaTku? [IpuBeauTe mpuMepsl 3TUX
coenuneHuit. 15. Uto Ttakoe skBuBajeHT? UTo Takoe (akTOp SKBUBAJCHTHOCTH M KaK OH
ob6o3Havaercs? Kak ero MmoxxHo paccuntath? J{J1s KaKMX 3JIEMEHTOB OH SIBJISICTCS] IIOCTOSIHHBIM U
nouemy? IlpuBenute npumepsl. 16. Kak paccunTaTh 3KBUBAJICHTHYIO MacCy MPOCTHIX U
cioxHbix BemecTB? [IpuBeaure GopMybl, MOACHUTE KaKUE BEJIHMUYUHBI B HUX UCIOIB3YIOTCS.
Kak o603HauaeTcs SKBUBaJeHTHAs Macca, B ueMm udMepsetcsa? 17. Uto Takoe 3KBUBAJICHTHBIN
00beM raza? Kak ero moxxHo paccuurtats? [lpuBeaure dhopmyiny, MOICHUTE KaKUE BEITUIHMHBI
TaM ucnoap3ywrcsa. 18. Chopmynupyiite 3aKOH JKBHBAJCHTOB, NPUBEIAUTE €TO0
MaTeMaTH4YeCcKoe BbIpaxeHue. I[lpuBeaurte npumep NPUMEHEHHUS 3TOTO 3akoHa. 19.
CdopmynupyiiTe 3aKOH MTOCTOSTHCTBA cocTaBa BemiecTBa. Yto takoe Oepromnuasi? [IpuBeaute
MpUMeEpPHl BEIIECTB MOCTOSHHOTO M HEemOCTOsSHHOTO cocTaBa. 20. ChopMmynupyiTe 3aKoH
ABoTazIpo M CIEACTBUA U3 HETO, osicHuTe Ha mpumepe. 21. ChopmynupyiiTe 3aK0H 00bEMHBIX
OTHOIIEHUH, MOSICHUTE, JJId KaKuX pacuyeToB OoH mpuMmeHuM. 22. Chopmynupyiite 3aKoH
COXpaHEHUS MacChl BEIIECTBA.

2. OQHEPTETUKA XUMUWYECKUX I[MTPOLIECCOB. XUMNYECKAS TEPMO/NMHAMUKA. 1.
Uto u3yyaeT xumMuueckasa TepMoauHamuka? 2. [laiite onpeaesieHUe MOHITHIO «XUMHUYECKast
cucteMay. 3. llepeuncnnure TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapakTepUCTUKy. [IpuBeaure
npumepsl. 4. Kakue mapaMeTpsl BIUSIOT HA TEPMOJAMHAMUYECKOE COCTOSAHUE cUCTEMBI? UTO
Takoe CcTaHIapTHhIE ycioBus? 5. UeM XapaKTepuszyeTrcs TEPMOJIMHAMUYECKOE PaBHOBECHE
cuctembl? 6. Kakue TUNBI TEPMOJIMHAMUYECKUX MPOLIECCOB MOTYT MPOTEKATh B XUMHUYECKUX
cucremax? Jlaiite nx xapakrepuctuky. 7. Chopmynupyiite 1 3aKoH TepMOAMHAMUKHY, 3aITUIITUTE
ero mMaTeMaTHueckoe BbIpaxkeHue. JlaliTe onpeneneHrue MOHATHUSIM «TEILIOTay, «paboTay,
«BHYTpPEHHSS 3Heprus». Kak MOXHO MHTEpPNpPETUPOBATH ATOT 3aKOH MPUMEHUTEIBHO K
xuMuueckoMy mporeccy? 8. Kakas paboTa daiie BCero COBEpIarTcs B XUAMUIECKUX CUCTEMAX ?
Kak ee moxHo paccuntats? 9. [laiiTe onpenenenue 3HTanbnuu. Kak ee MOXKHO paccuuTarh?.
Kaxk ona o6o03nauaercs, B yem uzmepserca? 10. Uro takoe temioBoi ekt peaknun? Kak o
0003HayvaeTcsa, B UeM H3MEPSAETCS, YeMy OH PaBEH INPH NMOCTOSHHOM naBieHuu? [laiite
ompenieNieHne 3K30- U SHA0TEPMHUECKOI peakiuu. YTo MOKHO cKa3aTh O TEIIOBOM 3 ¢eKTe
oOpatumoro xumuueckoro mpormecca? 11. Uro usyuaer tepmoxumusa? Yrto Takoe
TepMoxuMmuieckoe ypaBHeHue? Ilepeuncnute OCOOEHHOCTH 3aMUCH TEPMOXUMHUYECKUX
ypaBHeHu#l. 12. UTo Takoe cTaHmapTHas J>HTalbnus oOpa3zoBanus BemecTBa? Kak oHa
0003HayaeTcs, B UeM U3MEPSAETCA M Kakue 3Ha4eHUs1 MoxkeT npuHuMath? 13. Chopmynupyiite
3akoH ['ecca. [losscHUTE CMBICT ATOro 3aKOHa Ha MPUMEPE XMMHUYECKOW peakunuu. 14.
Chopmynupyiite cineactsue u3 3akoHa ['ecca. [IpuBenure MaTeMaTH4eCKOE BBIpaKCHHUE,
MOSICHUTE, JIJIS pacueTa KaKoWd BEJIMYUHBI OHO NpuMeHsiercs. 15. Uto takoe sHTponusa? B yem
OHa M3MepseTcs, Kak o0o3HadaeTcs? Kak ee moxxHO paccunTtath? OT Kakux (akTOpOB OHA
3aBucHT? 16. [losgcHUTEe Ha nmpuMepe, KaK U3MEHSIETCS SHTPOMUS BEIIECTBA MPU MOBBIIICHUU
temnepaTypsl. C yeM cBsi3aHbl 3TH U3MEHEHUsA? B KakoMm arperaTHOM COCTOSIHUU SHTPOMUS
camasi Bbicokasg W mouemy? 17. UTo Takoe cTaHAapTHas HHTPOIMS BEIIECTBA, KaK OHA
o0o3HavaeTcs, B ueM usmepsierca? 18. Kak MOXHO paccuuTaTh M3MEHEHHE DHTPOIUH B
npouecce XMMUYeckux peakuui? llpuBenure maremMaTrudyeckoe BbIpakeHue. 19.
Chopmynupyiite 2 3aKOH TepMOAUHAMUKH. I KaKUX CUCTEM OH MpuUMEeHUM? MoxeT Ju
peakius npoTekaTh ¢ yMeHblleHueM sHTponuu? Kakue nBa gakrtopa gBASIOTCS ABUKYLIEH
CUJION caMOTIpou3BoJIbHOTO TIpoTekanus peakuuu? 20. Kak paccuurats sHepruto ['m66ca? Kak
oHa o0Oo3HavaeTcs, B 4yeM uamepsierca? Jyis dero ucmonb3yercs dta BenudnHa? KakoBbl
KPUTEPUN CaMOTIPOU3BOJILHOTO MPOTEKAHUS PEAKLIUK B IPSIMOM U OOpPaTHOM HarnpaBieHUH?

3. XUMNYECKASA KMHETUKA. XUMNYECKOE PABHOBECHE. 1. Uto usyuaert
xuMuueckas kuHetuka? 2. Uro takoe konnentpamusa? Kak ona o6o3nauvaercsa? Kak nzmensercs
KOHIICHTpALUsI MUCXOAHBIX peareHTOB U MPOJYKTOB MpHU MpoTekaHnuu peakiuu? Ilpusenure
npumep. 3. JlaiiTe onpeeneHne CKOpocTu XuMuieckon peakiuu. Kak ona o6o3Havaercsa? Kak
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€€ MOXHO paccunTaTh? UTO Takoe 3jeMeHTapHbIi akT peakiuu? 4. UTo Takoe roMOTreHHbIE U
rereporennsie peakuuu? IlpuBenure npumepsl. 5. UTo Takoe oOpaTuMbple U HEOOpATUMBIE
peakiuu? IlpuBenute mpumepsl. 6. OT KakuX (aKTOPOB 3aBUCHUT CKOPOCTh XMMHUUYECKOU
peakuuu? 7. Kak u3MeHseTCs CKOPOCTh MPHU U3MEHEHHH CTEIEHU TUCIEPCHOCTH, arperaTHOro
COCTOSIHUS, BHEITHETO HEPreThuUecKoro Bo3necteusa? 8. Kak 3aBUCUT CKOPOCTh XMMUUYECKOU
peakuuu OT KOHIeHTpaluii peareHToB? 9. ChopmynupyiiTe 3aK0H JEUCTBYIOIIUX MacC s
CKOpOCTH XUMHYECKOW peakiuu. [IpuBenute ero maremaruueckoe BbipaxkeHue. [losacuure,
KaKHle BEJMYMHBI UCIOJIB3YIOTCS B 3TOM BbIpaK€HHH. UTO Takoe KMHETUYECKOE YpaBHEHHE
peaknuun? Kakue ecth mpaBuia 3anucu 3[AM s peakuuil ¢ ydyacTueM TBEPABIX W
razoo0pa3ueix BemecTB? 10. UTo Takoe KoHCTaHTa ckopocTu peakuun? Kak ona o6o3HavyaeTcs?
Ot yero oHa 3aBucHuT? 11. Kak 3aBUCUT CKOPOCTh XUMHUUYECKOW pEaKIMU OT TEMIEpaTypbl?
OtBet nosicaute. 12. Chopmynupyiite nmpaBuno Bant-I'odda, npuBenure ero MareMaTuaeckoe
BeIpakeHue. 13. UTo mokassiBaeT TemMiepaTypHbiii ko3 duimeHT ckopoctu peakuun? Kak on
o0o03HauvaeTcss U YeMy MoXKeT ObITh paBeH? 14. Uto Takoe »(hPeKTUBHOE COymapeHUE YaCTHI?
Kak m3meHsiercs sHepreTuka CUCTEMBbI TP MEPEX0Je OT UCXOIHBIX peareHTaM K IpoJIyKTam
peakuuu? [lpuBenurte rpadudyeckuii mpumep, oTBEeT mosicaute. 15. UTto Takoe sHeprus
akTuBanuu peaknuu? Kak ona o6o3nauvaercs, B uem usmepsercs? Ot dyero ona 3aBucut? Kak
CBSI3aHBI CKOPOCTh peakuuu U 3Heprus aktuBanuu? 16. [IpuBeaure ypaBHeHue AppeHuyca.
[TosicuuTe, Kakue BEIUYHUHBI B HErO BXOJAST U KaKyl 3aBUCUMOCTb YCTAaHABJIMBAET 3TO
ypaBHeHue. 17. Uto takoe katanuzatop? KakoB MexanusM neictBus katanuzaropa? 18. [aiite
oTpe/iesieHne XMMHUECKOoro paBHoBecHs. UTo Takoe paBHOBecHas KOHIeHTpauus BemecTB? Kak
oHa o6o3Havaetcs? 19. Uto Takoe koHcTaHTa paBHOBecus? Kak ona o6o3navaetcsa? Hanmummre
MaTeMaTU4YECKOE BBIPAXKEHUE 11 KOHCTAHThl paBHOBECHS], MOSICHUTE, KaKUe BEJIUYMHBI TaM
ucnoib3ytorcsa? KakoBbl paBuiia 3alIUCH KOHCTAHThI PAaBHOBECHS, €CIIM B XUMUYECKON peakuu
Y4acTBYIOT TBepbie WK Tra3o00pa3ubie BemecTBa? 20. Kakue GpakTopsl BIUSIOT HA CMEIICHUE
XuMHuueckoro paBHoBecus? IlosicHuTe, 4TO 03HAUaEeT CMEIIEHHE XUMHUUYECKOIO0 paBHOBECUS
«BIEBOY, «BIpaBo»? 21. Chopmynupyiite npunnun Jle-lllatense. Kyna cmemaercst paBHOBecue
IIPY MOBBIILIEHUH WM IOHWKEHUH TEMIIEpaTypbl, 1aBJI€HUS, KOHIIEHTpaluu?

4. QJIEKTPOXUMUNYECKUE ITPOLHECCBHI. KOPPO3UA METAJUJIOB. 1. Yro uzyuaer
AIIEKTPOXUMHUSI? 3a CYET Yero MpoTEeKalT AJIEKTpoXuMuueckue mpoueccol? 2. Uto takoe
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuun? JlaliTe omnpeneneHue MOHATHSAM «CTEHEHb
OKHCJICHUS», «BOCCTAHOBUTENDY, OKUCIUTENbY, «OKHCIECHUE, «BOCCTaHOBIEHHUEY. [IpuBenuTe
npuMepsbl. 3. Uto Takoe 351ekTpoabl? M3 yero u3 uarotasnuparot? Kakue npouecchl NpoOUCXoasT
Ha MMOBEPXHOCTU METAJUINYECKOT0 3JIEKTPO/Ia MPHU MOTPYKEHUH €r0 B PACTBOP MOHOB 3TOTO Ke
Metamia? 4. Kak oOpa3yeTcsi TBOWHON 3JICKTPHUUYECKUU Cia0oK? UTO Takoe AJIEeKTPOIHBIN
noteHmuan? 5. Uto Takoe paBHOBECHBIN JIEKTPOAHBIN noTeHnnan? Kak oH o60o3Havyaercs, B
yeMm uszmepsercsa? Uto xapakrepusyeT 3ta BeanunHa? OT yero oHa 3aBucut? 6. Uto Takoe
CTaHAApTHBIN BOJOPOAHBIN 3yiekTpoA? [nsg dero oH ucnonb3yercs? Uemy paBeH €ro
AJIEKTPOJHBIA moTeHIMan? 7. YTo Takoe cTaHJapTHBIN 3JIEKTPOAHBIN MOTeHIMan Mmetamia? Kak
OH 0003HavaeTcs, B 4YeM u3mepsiercs? Uto xapakrtepusyeT naHHas BenununHa? Kakue 3HaueHHst
oHa MOkeT npuHUMaTh? 8. OT Kakux (HaKTOPOB 3aBUCHUT dIEKTPOAHBIN noTeHnuan? [Ipuseaure
MIOJIHOE U COKpalleHHoe ypaBHeHus Hepucrta. [losicHuTte, kakue BeTUMYUHBI TaM UCTIONb3YIOTCS.
B kakux ciydasix uCNoab3ytoTcs 3TU ypaBHEeHUA? 9. UTo moKa3bIBaeT Pl JICKTPOXUMHUYECKHUX
HanpsbkeHuil metannoB? Kak pacnmonoxeHsl meTayibl B 3ToM psaay? C udem cBsizaHa
BOCCTaHOBHUTENbHAsI cr1ocoOHOCTh MeTaiioB? 10. Uto Takoe ranbBaHnueckuii anement? 13 yero
oH coctouT? N300pa3ute ycTpoCTBO raibBaHUUECcKOTO eMeHTa. 11. Kak 3apspkeHsl kaToa u
aHOJ B rajibBaHMYECKOM 3jieMeHTe? Kakue mpouecchsl NpoTeKaT y ux nmoepxHoctu? I'ne
BO3HUKAET 3JIEKTPUUECKUN TOK B FaJIbBAHMUECKOM 3yieMeHTe? B kakoMm HampaBiIeHUM IBHKYTCS
AJIEKTPOHBI B rajbBaHuueckom syeMmeHTe? 12. Ha mpumepe raabBaHHYECKOTO 3JIEMEHTA
Hanusnsa-SIko0u pacckakuTe Kakhe 3JIEKTPOXMMHUYECKHE MPOLECChl TaM MPOTEKAIOT.
Hanumure ypaBHeHHA peakuuil Ha katoae u aHoxe. 13. Kak 3amuceiBaeTcsi cxema
raibBaHuyeckoro aneMenrta? Ilpusenure npumep. 14. Uto Takoe 3JEKTpOABHXKYIIAs CUJa
raipbBaHn4eckoro aneMmenta? Kak ona o6o3Hauaetcs, B ueM usMepsiercs? Kak ee MoxHO
paccuutath? 15. Uto Takoe snekTposu3? M3 yero cocTouT cucrema, rjae npoTekaeTt
anekTposnn3? M3o6pasute rpadudecku. 16. Kak 3apspkeHbl KaTOA U aHOJ MPH DIICKTPOIU3e?
Kakue nmpoueccel mpoTEeKalT y MOBEPXHOCTH 3JIEKTPoaoB? 17. Kakue THUNBI 3JE€KTPOIOB
HCTOJIB3YIOTCS TIpU 3iekTposin3e? M3 ywero onn usrorasnuBaroTces? [IlpuBeaure npumepsl. 18.
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KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOIU3a B paciuiaBax? Kakue mpomeccol NpoTeKaroT
Ha a”Hojae u karone? IlpuBenute nmpumep. 19. KakoBbl 3aKOHOMEPHOCTU NPOTEKAHUSA
aNieKTpoau3a B pacTtBopax? Kakue mponeccsl NpoTeKarT Ha aHoae U katonae? IlpuBenute
npumepsl. 20. Chopmynupyiite 1 u 2 3akonsl Papazes. [IpuBeaure X MaTeMaTHUIECKOE
BbIpaxkeHue. [losicHuTe, Kakue BETUYMHBI TaM UCIONB3YIOTCS U UX €IUHULBI u3MepeHus. s
KaKHX pacyeToB MPUMEHUMBI 3TH 3aKOoHbI? 21. UTo Takoe Brixoa mo TOKy? Kak ero MoxxHo
paccuutath? 22. Yto Takoe Koppo3us MeTamuioB? Uem xapakTepusyercs mpouecc Koppo3uu?
[ToueMy KOppO3Hsi HETATUBHO BJIHUSET HA METAUIMYECKUE KOHCTPYKIUU U uzaenus? 23. Uro
Takoe XuMuueckas koppos3usi? B kakux cpenax oHa mpotekaeT? Kakue ObIBAIOT THUIIBI
xuMmmudecko kopposuu? [Ipuseaure npumepsl. 24. B yem 3akimovyaeTcs MEXaHU3M XUMUYECKOMN
Koppo3uu? Hamumure ypaBHEHUs peakiuid, mpuBeauTe nmpumepsl. 25. OT kakux (pakTopoB
3aBUCUT CKOPOCTh XMMHUYECKON Koppo3uu? [loueMy y HEKOTOpPBIX METAJIOB CO BPEMEHEM
CKOpOCTh Koppo3uu 3amemnsiercs? Kakas cpema cmocoOCTByeT MPOTEKAHUIO KOPPO3UM?
[IpuBenute npumepsl. [loueMy ¢ pocToM TeMmepaTypbl CKOPOCTbh KOPpPO3HHU Bo3pactaer? 26.
Kakue mecta B U31€nusiX U KOHCTPYKIMAX SBIISIIOTCS KOPPO3ZUOHHO-OMACHBIMU U mouemy? 27.
Urto Takoe 3jekTpoxumuueckas koppo3ua? B kakux cpegax oHa mporekaer? 28. B uem
3aKJII0YACTCA MEXaHU3M dJIEKTPOXUMHUYecKoi koppo3uu? Kakas cpena et crmocooctByer? 29.
Ha npumepe Koppo3uu cTajiu KHCIOPOJAOM BO3AYyXa BO BIAXKHOW Cpejie MOSICHUTE MEXaHU3M
MPOTEKAHUS JIEKTPOXUMHUUYECKOW Koppo3uu. 30. Kakue MeTamnbl Hambosee MoBEp>KEHbI
koppo3un? [loueMy HEKOTOpbIE METallJIbl, HECMOTPS Ha UX BBICOKYI0 BOCCTAHOBHUTEIbHYIO
CIIOCOOHOCTh, HE ToaBepratTcs koppo3uu? [IpuBenure mpumepsl TakKux meTaniaoB. 31.
[lepeuncnuTe METOIBI 3aIMTHI METAJVIOB OT KOppo3uu. 32. UTo Takoe JIerupoBaHUE METAIIIOB?
Kakue BemjecTBa BBICTYMAIOT JISTUPYIOIIUMHU J00aBKaMU M KaK OHU BJIMSIOT Ha CBOICTBa
Metajuia? [loueMy mpu JerupoBaHUM MeETajlja CKOPOCTh KOPpo3uu 3amenisercsa? Uem
00yCJIOBJIEHO TO, YTO COBPEMEHHBIC CTaju SABJIAIOTCS HepkaBewmumu? 33. Uto Takoe
3alUTHBIE MOKPBITUA? M3 dyero onun miroraBauBaroTcsa? 34. B ueM oTiiMune KaTOAHBIX U
AQHOJHBIX METAUIMYECKUX NOKPBITUU? [losicHUTE MeXaHMW3M 3alMThl TAaKUX MOKPBITHM Ha
npuMepax. Kakue HeqOCTaTKM €CTh y TOTO WJM MHOrO THna mokpeitus? 35. U3 yero
M3TOTaBIMUBAIOT HEMETaJJIMuecKue 3amuTHeie nokpbiTusi? [IpuBenure mpumepsl. KakoBbl
HEIOCTAaTKW TaKuX MOKPBITUH? 36. Ha yeM OCHOBaHBI METO/IbI AJEKTPOXUMHUYECKON 3aIIUThHI?
[TosicHuTe MEXaHU3M FIEKTPOXUMHUYECKOHN 3alIUThl HA IPUMEPE METOa MPOTEKTOPHOM 3aIIUThI
CTaJbHOTO TPYyOOMpOBOJIa B MOpPCcKOM Boje. 37. UTo Takoe KaTOMHAsA W aHOJHAs 3amuTa’?
[TosicHuTe MexaHu3M 3amuThl Ha nmpumepax. 38. Pacckaxure 00 M3MEHEHUH CBOWCTB
KOoppo3uoHHOU cpeanl. Kakumu criocobamu oHo gocturaercs? 39. Kakue dakTopsl HYyKHO
YYUTBHIBATh MPHU KOHCTPYUPOBAHUU H3JEIUN, YTOOBI MPEIOTBPATUTH MPOLECCH MPOTEKAHUS
KOppOo3uu?

5. PACTBOPBI. 1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBopuTens? [IpuBeaure
npuMmepsl. [IpuBenure knaccudukamnuo pacTBOpoB. 2. KakoBbI ¢X0/1cTBa/OTIHYMS PACTBOPOB C
MEXaHUYECKUMH CMECSAMHU U XUMHUYECKHUMHU coeduHeHusMu? Uto u3 cebs mpeacTaBiseT
pacTBOp, COTJIACHO COBPEMEHHBIM MpenacTaBieHUuAM? 3. ONUIIUTE MPOUECC PaCTBOPEHUS
TBEPAOTO TeJla B )KUJIKOM pacTBoputene. Kak nmpoucxonut kpucrannuzauus? 4. Uto takoe
KoHIleHTpanusa? YUTo Takoe HACHIIIEHHBIN, pa30aBICHHBIN, KOHIIGHTPUPOBAHHBIN pacTBOp? 5.
Onumure crnoco0bl BHIPaKEHUS KOHIEHTPALUK PACTBOPOB, MPUBEAUTE 0003HAUEHUS, (HOPMYJIIbI
JUTSL pacueTa KOHLEHTpalil, eIMHULIBI U3MepeHus (MaccoBas J10JIsl, MOJISIpHAsl A0JIs, MOJIApHAas
KOHIIEHTpAIUs, MOJISJIbHAST KOHLIEHTPALUs, HOpMajibHas KOHUEHTpauus, TUTp). Kak MoxHO
KpaTko 0003HAYUTh €IMHMUIBI W3MEPEHHUS MOJSPHOW M HOPMaJbHOW KOHUEHTpauuu?
[IpuBenute npumep. Kak paccUuThIBaeTCA S3KBUBAJICHT I KUCJIOT, OCHOBaHUH, conei? 6. Uto
Takoe pactBopumocTh? [IpuBenuTe kiaccuduKamuio BEMIECTB MO UX pacTBopuMocTu. Kak
BJIMSET MOJSPHOCTH BEIIECTB Ha HX pacTBopumocTh? Kak Biuser temmepatrypa Ha
pacTBOpUMOCTH BeniecTB? 7. UTO Takoe MepeHachleHHbIN pacTBOp? B Kakux ycinoBHUsX €ro
MO>KHO MOJIy4HuTh? B Kakux ciydasx n30bITOK paCTBOPEHHOI'O BEIIECTBA HAYMHAET BbINAaTh B
0CaJIoK U3 MepeHachilleHHoro pactBopa? 8. Kakue mpouecchl IpoTeKaT Mpu 00pa3oBaHUU
pactBopa? Kak m3MeHsieTcst mpu 3ToM dHeprus cucrembl? Kakumu dakropamu onpenensercs
TeroBoi A dekT nmporecca pactBoperus? 9. UTo Takoe cosibBaTaIlvs, THApaTAINs, COTbBATHI,
ruapatbl? Uto mpencraBisioT coboil kpuctamnoruapatel? IlpuBeaute npumepsi. Uem
00ycnoBieHo oopazoBanue kpuctamuioruaparoB? 10. Uto Takoe IeKTPOIUTHI, HEIJIEKTPOIUTHI?
Kakue BemecTBa OTHOCATCS K TOMY MIHM MHOMY TUNy? UTO Takoe 31eKTpOJUTHYECKaAs
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nucconuanusi? YTo Takoe U30TOHMYECKUI KO PUILIMEHT, YeMy OH MOXET ObITh paBeH, OT YEro
zaBucut? 11. Uto Ttakoe crenens anucconuanmu? Kakne BemecTBa OTHOCIATCA K CJIaOBIM U
CHJIBHBIM 3JICKTPOJHUTaM U nouemy? OT 4yero 3aBUCUT CTeNEHb auccoruanuu? 12. Yto takoe
Ka)Xyuasics CTeneHb auccounanuun’? Jis Kakux pacTBOPOB MpUMEHHMO 3To noHsThe? Kak ee
MOxHO paccunTaTh? 13. Kak 3anmuceiBaeTcsi BhIpaKeHWE KOHCTAHTHI JUCCOIUAIIMH IS CIa0bIX
31eKTpoanuTOB? OT Yero 3aBUCUT KOHCTaHTa aucconranuu? YTo nmoka3piBaeT 3Ta BeauuuHa? 14.
[IpuBeauTe 3akoH pa3BeneHuss OcrtaBanbaa. Kak 3aBUCHT CTE€NEHb AUCCOIHAIMUA OT
KOHLEHTpauuu 3ekrpoanta? 15. [IpuBenure ypaBHEHUE SJICKTPOJIUTUHUECKON AUCCOIMALIUN
BOJibl. K KakOMy THUMY 3JIEKTPOIUTOB OHA OTHOCUTCA? 16. UTO Takoe MOHHOE MPOU3BECHUE
BoAbI? UeMy OoHO paBHO? UeMy paBHaA KOHIIEHTpALMs HOHOB BOJOPOJA U THAPOKCOTPYIN B
HelTpaibHOM pacTBope? KakoBo X COOTHOIIEHHE B KUCJION M miesnouHou cpene? 17. Uto Ttakoe
BOJIOPOJIHBIN MOKa3zatesb? Kakue 3HaYeHUs] OH MOKET npuHuMath? Kak oH paccuutsiBaeTcs?
Kak onpenenuts xapakTep cpeabl IO 3HAYCHUIO BOJOpoaHOro mokasarena? 18. Uro takoe
KOJUIMTaTUBHBIE cBoiicTBa pacTBOpoB? 19. Uto Takoe ocmoc? [losicuuTe, mpuBeauTe npuMmep.
Ha kaxom ¢usnyeckom siBiennu ocHoBaH ocMoc? 20. Uto Takoe ocmoTuueckoe aapieHue? [pu
KaKHX YCJIOBUSIX OIpeJenseTcs ocMoTuueckoe napieHue? Kak ero MOXKHO paccuuTarh AJist
PacTBOPOB HEDJICKTPOJIUTOB M PacTBOPOB AekTponuToB? [IpuBeaute 3akon Bant-I'odda. s
Kakux cucteM oH cnpaBemyuB? 21. Kak u3MeHseTcs naBjaeHUe HACHIIIIEHHOTO Tapa pacTBopa Mo
CpPaBHEHHIO ¢ YUCTHIM pacTBoputenem? [lpuBenute 3axoH Payns nias HE3JIEKTPOIUTOB U
ANEeKTpoauTOB. 22. Kak M3MEHAIOTCS TemIepaTypa 3amMep3aHus pacTBOpa U TeMIepaTypa
KUIIEHUS] pacTBOpa MO CPAaBHEHHUIO C YHUCTHIM pacTBoputreneM? Kak MOXHO paccUuUTaTh
U3MEHEHHUE TeMIepaTypbl IJIS HEIJIEKTPOJIUTOB U IJIEKTPOJUTOB? OT 4ero 3aBUCAT
KpUOCKONHUYECKass M 30YJUIMOCKONMYECKasi MOCTOSHHBIE?

6. CTPOEHHME ATOMA. IIEPMOJUYECKUI 3AKOH 1 IEPUOJMYECKASI CUCTEMA
XUMNYECKUX 2JIEMEHTOB A.M.MEHAEJIEEBA. XUMNWYECKAS CBA3b 1. Onumure
MJIaHETapHYI0 MOJEIbh CTPOCHUs aToMa (Mozaens Pesepdopaa), mokaxure rpadpudecku. 2. Ha
YyeM OCHOBaHa COBpeMEHHasi MoJeib cTpoeHus atoma? Kak paccmaTpuBaeTcs 3JIEKTPOH U €ro
IBWKeHHE B 3ToW monenu? 3. Uto Ttakoe snekTpoHHOEe obnako? IlpuBenure rpaduuecku
IpUMep 3JIEKTPOHHOrO objaka aToma Bojaopoaa. Kak u3MeHsieTcs: MI0THOCTh 3JIEKTPOHHOTO
obJaka o Mepe ymajeHus OT siapa u nodemy? MimeeT i aiekTpoHHOE 001ako rpaHutisl? 4. Uto
Takoe aroMHas opoutans (AO)? ITouemy AO moryT uMmeTh pasHbie pazmepsl? Kak 310 Biuser
Ha cBoicTBa atoMa? Kak o6o3Hauarorcs rpaduueckd aTOMHBIE OpOHWTANM, SJIEKTPOHBI Ha
opoutansax? 5.Uto Takoe PHEPTEeTUYECKUH YPOBEHB (IJIEKTPOHHBIN Ci0#)? 6. DIEKTPOHBI
KaKOT0 JHEpPreTUYEeCKOr0 YPOBHS MMEIOT HAUMEHBUIYI0 SHEPruro? DJIEKTPOHBI KaKOIo
HHEPreTUYECKOro YPOBHS HaXoAsATcs Haubosee O6JIM3KO K sApy u noyemy? Kak cBsizaH pasmep
aTOMHOUN opOuWTanu W TiIaBHOE KBaHTOBOe uucio? [lpuBenure rpaduyueckuii mpumep
MHOT03JIEKTPOHHOT'O aToMa, mnosiciute oreT. 7. Kak o6o3Hauaercss moOoyHOE KBAHTOBOE
yucio? 3a yto oHo oTBeuaer? Kakue 3HaueHus ono npuauMaet? 8.Kakoit popme opburanu oHU
cootBeTcTBYIOT? [IpuBeauTe rpaduueckue mpumepsl. UTo Takoe S3HEPreTHYECKHUM MO TyPOBEHB?
9. Kak nmpoucxoauT paciienjieHrue YHepreTuueckux ypoBHe Ha noaypoBHu? Ckosibko AO u
AJIEKTPOHOB MOYKET BKJIIOYATh MOAYPOBEHb TOTO Min wHOro Tumna? [lokaxkure rpaduuecku. 10.
Kax o603HauaeTcss MarHuTHOE KBaHTOBOE uKcyio? 3a yTo oHO oTBeuaeT? Kakue 3HaueHus oHO
MpUHUMAET JyIsl opouTaneit pasHoro tuna? [IpuBenute rpaduyeckue npumepsl. 11. Uto Takoe
criue? Kak o603HavaeTcst CIMHOBOE KBaHTOBOE yucio? Kakue 3nHaueHust oHo nmpuHuUMaeT? Uto
Takoe mapajuieibHble U aHTUNapauienbHble criuabl? [IpuBenure rpadudeckue mpumepsl. 12.
CKOJIBKO 3JIEKTPOHOB MOTYT HAaXOJIUThCS HA OJHOW aTOMHOM opOuTanu? KakoBsl ux cnuubl? 13.
KakoB mopsj0Kk 3aMoIHEHHs] SHEPTETUYECKUX YPOBHEN M MOAYpOBHEN? UTO Takoe 3JIeKTpOHHAs
KoH(purypanus aroma (3nekTponHas Gopmyna)? Kak ona 3anuceiBaercs? Kakue anekTpoHHBIE
KOoH(pUTypamnuu sSBIstoTcs yctoituuBsiMu? 14. ChopmynupyiiTe nepuoanueckuii 3akoH. 15.
Kaxkyto ctpykrypy umeet tabnuma MenneneeBa? YKaxKHUTe, Kak ONPEACIUTh MEPHOI, TPYIIITY,
noarpymmy. 16. C TOYkH 3peHHs SJIEKTPOHHOW KOH(PUTYpAIIMU aTOMa, YTO MTOKa3bIBa€T HOMEP
AJIEMEHTAa B IEPUOJUYECKON cucTEMe, HOMEP rpymibl, Homep nepuoaa? Ilpuseaure npumep. 17.
Ha xakue ceMeiicTBa pas3nensroTcs dJeMeHThl B Tabsmie MenaeneeBa? UeM 310 00ycioBieHO?
Kakumu cBoiicTBaMH OHHM oOnamarT (MeTalnuueckue, HeMeralnudeckue)? K kakum
CceMeMCcTBaM OTHOCSITCS DJIEMEHTHI TJIaBHBIX U Mo0ouHbIX noarpymnmn? [IpuBeaure npumepsl. Kak
U3MEHSIOTCA MEeTaJMYyeCcKue M HeMeTaJJMueCKue CBOICTBa Mo mepuojaMm U rpymnmnam?
[IpuBenute npumepsl. 18. UeM onpeaensieTcsi BaJJTEHTHOCTh XUMHYECKOTO AJIEMEHTA B IJIaBHBIX
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U nobouHsIx noarpynnax? Kakue 31eKTpOHBI ABISIOTCS BaJC€HTHBIMU MU MOTYT NMPUHUMATh
y4dacTue B oOpa3zoBaHuu xumudeckon cBsa3u? 18. Uto Ttakoe sHeprus nonmszanuu? Kak ona
U3MeHseTCs 1o nepuoAaM u rpynmam? O0bwsicauTe nmouemy. [lpuBenure mpumepsl. Kak sto
BIIUSIET HA XUMUYECKHE CBOMCTBA JIEMEHTOB? Y KaKUX 3J€MEHTOB HU3KHE SHEPTUU MOHU3ALUU
u nouemy? 19. Utro Ttakoe cpoAcTBO K 3jeKTpoHY? Kak OHO M3MEHseTCS MO MepuoaaM U
rpynnam? OO6bsicHuTe nouemy. [lpuBenure mpumepsl. Kak OHO BIMSET HA XUMUYECKHE
CBOMCTBA 2JIEMEHTOB? Y KaKHX 3JIEMEHTOB BBICOKOE CPOJICTBO K AIEKTpoHy U nouemy? 20. Kak
M3MEHSIOTCS paJuychl aTOMOB M MOHOB MO mepuojam u rpynmnam? Kak 3To Biusier Ha
XUMHUYECKHE CBOMCTBA 37ieMeHTOB? [IpuBeauTe nmpuMepsl. Y KakuxX JIEMEHTOB caMble OOJIbIITNE
paauycsl U nmoyemy? 21. Uto Takoe 3nekTpooTpuuaresbHOcTh? Kak oHa M3MEHSAETCA MO
nepuonaMm u rpynmnam? Kak BIugeT Ha XMMHUUYECKUE CBOMCTBa 3ieMeHTOB? llpuBenute
NpUMEPHI. Y KaKUX 3JIEMEHTOB camasl BbICOKas 3JIEKTPOOTpHULIATeAbHOCTH? 22. UTO Takoe
OKHMCJIUTEIbHbIE, BOCCTAHOBUTEJbHBIE CBOMcTBAa? Kak OHM M3MEHSIOTCA MO MEpUuoaaMm U
rpynmnam? Kak 3To cBsI3aHO C 3JIEKTpOHHBIM cTpoeHueM aroma? [IpuBenurte npumepsl. Kakue
BEILIECTBA SIBJIAIOTCS XOPOUIMMU BOCCTAHOBUTEISAMHU, a KaKUe OKUCIUTEIIMU U mouemy? 23.
Uem ompenenstoTcs xuMuueckue U (pusmueckue cBoiicTBa BemecTBa? 24. UTto Takoe
xuMmudeckas cBsi3b? Kakyro mpupoay, coriiacHO COBpPEMEHHBIM MpEACTaBICHHUSM, UMEET
xumudeckas cBsi3b? Kak U3MEHSTCS SHEpTUsi CUCTEMBI MPU 00pa30BaHUU XUMUYECKOM CBS3U U
Kakue cuiIbl ee oOycnaBnuBarT? 25. [IpuBeaure npumep oOpa3oBaHUsI XUMUUECKOU CBSI3H B
MoJieKyJie Bogopoaa. YTo Takoe MoJekyisipHas opOutans? KakuMu HOJKHBI ObITH CIIUHBI
B3aMMOJICUCTBYIONIUX 3JICKTPOHOB, YTOOBI OoOpa3oBanach XxuMuueckas cBsa3b? 26. Jlaite
OTpeleNIeHUs XapaKTepUCTHKAaM XUMHYECKOM CBS3U: JUIMHA CBSI3M, BaJ€HTHBIN yIroj, SHEepPrus
cBsi3u. B kakux equHunax oHu uamepsarores? Kak 3aBUcuT sHeprus cBsizu OT ee JnHbI? Kakas
CBsI3b sIBJIsIeTCS Hanbosee mpounoit? 27. Ilepeuncnnute OCHOBHBIE BUJIBI XUMHUYECKON CBS3H. 28.
JaiiTe onmpeneieHre KOBaJIEHTHOM CBsI3U. 3a cYeT 4yero oHa oOpasyercs? 29. Uem 00yCIOBIICHBI
HampaBJICHHOCTh W HACHIIAeMOCTh KoBajieHTHOU cBs3u? 30. Kak oOpasyeTcss koBajlieHTHas
CBsI3b MO oOMeHHOMY MexaHu3My? Kakue 3J1eKTpOHBI MOTYT HpPHUHHUMAaTh y4acTHE B
obpazoBanuu cBsizu? [lpuBenure rpaduyeckuii mpumep. 31. [Tlouemy xumMudeckas CBs3b MOKET
obnanate moasipHOCTHIO? UeM 00ycioBiaeHa nmoiasipHocTh cBsa3u? [IpuBenure npumep moaspHOI
MOJIEKYJIbI, TIOSICHUTE, YTO Takoe d(PhEeKTUBHBIN 3apsij, JIEKTPUUCCKUN MOMEHT JTUTIONA. 32.
UYro Takoe KOBaJIEHTHAs MOJIApHAs U KOBAJICHTHas HemoJispHas cBsA3b? lIpuBeaure npumepsl
BEIIECTB C dTUMHU TUNaMu cBs3u. 33. Kak oOpa3yeTrcss KoBajeHTHas CBS3b MO JOHOPHO-
akienTopHomy Mexanusmy? 34. JlaiiTe onpeaeneHue MOHATHIO BAJIEHTHOCTh. Kak MOXHO
ONPENENIUTh BaJEHTHOCTH eMeHTa? Kakue aneMeHThl UMEIOT IOCTOSIHHYI0 BAJIGHTHOCTH? UTO
TakKo€ OCHOBHOE W BO30ykJaeHHOe coctosiHue atoma? IlpuBenure mpumepsni. 35. Kakue
AJICKTPOHBI SIBJISIOTCS BaJICHTHBIMH s S,p,d,f — smementoB? 36. Uem ompenensercs
MPOCTPAHCTBEHHAs CTPYKyTypa MoJiekyn? [louemy mMoiekynsl uMeroT pasHyo dopmy? 37.
Pacckaxxute o ctpoeHuu TBepAbIX Tesl. UTo u3 cels npeacTaBisieT KpUcTalsInueckas pemerka?
[TpuBenute npumep. UTo xapakTepus3yeT SHEPrus KpucTaaandeckou pemetku? Ilepeunciaure
XUMUYECKHUE THUIbl KPUCTAIIMYECKUX pemieTok. 38. UTo u3 ceds mpeaAcTaBisieT MOJIEKyJIsspHas
KpUCTaJUIMYecKas pemrerka? Kakue yacTuibl HaXOIUTCA B y3lax pemetku? Kakon Tun cBA3u
MEXIy y3J1amu pemieTkn? KakoBa sHeprusi Takou Kpuctajmindeckoi pemerku? Kakue Bemiectsa
MOTYT 00pa30BBIBATh MOJICKYJISIPHBIC KpUCTaInyeckue permetku? [IpuBenure npumepsi. 38.
UYro u3 cebst mpeacTaBisieT aTOMHas Kpuctaminyeckas pemetka? Kakue yacTUIbl HAXOAUTCS B
y3inax pemeTku? Kakoil TUI CBsSI3M MEXIy y3i1amu pemeTku? KakoBa 3Heprusi Takou
Kpuctayuimueckoir pemetkn?39.Kakue BemecTBa MOTYT 00pa30BBIBAaTh MOJICKYJISIPHBIC
kpuctamnuueckue pemetku? [IpuBenute npumepsl. KakoB MexaHu3M 0Opa3oBaHHS HOHHOM
cBs3u? UeM XxapakTepu3yeTcss MOHHOCTh CBI3U? UeM oTianyaeTcsi KOBaJIeHTHas MOJIsIpHas CBA3b
oT noHHo#? [loueMy MOHHAs CBS3b HE 00JaJaeT HAMPaBICHHOCTHIO M HAChIaeMocThio? 40.
UYro u3 cels mpencTaBiseT MOHHAS KpUcTajuinueckas pemerka? Kakue yacTullbl HaX0IUTCA B
y3inax peumeTku? Kakoill TUI CBSI3M MEXIy y3i1amu pemeTku? KakoBa 3Heprusi Takou
Kpuctamndyeckoil pemetku? Kakue BeniectBa MOryT 00pa3oBbIBaTh HOHHBIE KPUCTAJIIMUYECKHE
pemetku? IlpuBenute mpumepsl. 41. Uto m3 cebOs mpencTtaBiaseT MeTauindyeckas
KpucTtayuinueckas pemerka? Kakue gacTUIlbl HAXOAUTCS B y3Jax pemieTku? Yem oOycioBieHa
CBSI3M MeXIy y3iaMu pemetku? [louemy B KpHUCTaNIMYECKOW pelIeTKe MeTajla 3JIEKTOHBI
Hesokanu3oBaHbl? KakoBa sHeprus Takou Kpuctamnueckon pemerku? Kakue BemiecTsa MOTyT
00pa30oBBIBATh METAUIMUECKHE KpucTammndeckue pemetku? [IpuBeaute mpumepsni. 42.
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CpaBHUTE MNPOYHOCTH, TeMIEpaTypbl IJaBJIIEHUS, MEeXaHHYECKHE CBOWCTBA,
3JEKTPONPOBOJIHOCTD, TEIJIONPOBOJAHOCTD, JIETYYECTh Pa3HbIX THUIOB KPHUCTAIIIMYECKUX
pemeTok. OOBACHHUTE, TTOYEMY OHHM 00JIaJIal0T TEMH WJIM WHBIMH CBOMCTBaMU?

9.1.6. IlpuMepHBIi NepedyeHb BOMPOCOB /ISl 3A1UTHI J1a00PATOPHBIX padoT

. JlaliTe ompeneneHue MOHATUIO «XUMHUUYECKass cucreMay. [lepeducnure TUNBI XUMHAYECKUX

CHUCTEM, JaiiTe UX XapakTepHCTUKY. K KakoMy TUNy XMMHUYECKOW CHCTEMBI OTHOCHUTCS
KajopumeTp?

. Uto Takoe ternoBoit ag ekt peakunu? Kak oH 0003Ha4aeTCs, B 4eM U3MEPSIETCS, YeMy OH

paBeH IpU ITOCTOSIHHOM JaBieHun? Jlaiite onpeneneHue 3K30- U IHAOTEPMUYECKON pEeaKLUu.
Peakuus kakoro Tura npoTeKaeT B JaHHOM 3KCIIEpUMEHTE?

. Kak omnpenenuTtes MakCUMalbHYIO TEMIEpaTypy NPOBOAMMOIO INPOLIECCA U pAacCUUTATh Ha

OCHOBE DKCIIEPUMEHTAIbHBIX TaHHBIX TETUIOBOM A (dekT peakunu?

Chopmynupyiite 3axkon ['ecca. [losicHUTE CMBICT 3TOr0 3aKOHA Ha MpPUMEpPE MPOBOIUMOM
XUMHUUYECKON pEAKIIUU.

Brimonusiercs nu 3akoH ['ecca B manHoM skcnepuMenTe? UeM o0ycioBIeHa MOTPENIHOCTh
AKCIIEpUMEHTa?

YTto Takoe CKOPOCTh XUMUYECKOU peakilnu, OT Kakux (aKTOpOB OHA 3aBUCHT?

Kaxk 3aBUCHT CKOpPOCTh peakliy OT MPUPOAbI pearupyronux Beuiects? [louemy nMHK BCTymaeT
B PEAKIIUIO C KUCIOTON Ooiee akTHUBHO, yeM 0yioBO? [louemMy CKOpOCTh peakiuu IUHKA C
Pa3HBIMU KUCIIOTaMU pa3iudHa?

Kak 3aBUCHUT CKOpPOCTHh peakUUU OT CTENEeHU U3MelbyeHHOCTH BemecTB? [louemy mpu
pacTUpaHUM HUTpaTa CBUHLA U MOAUJa Kaldus MosBiseTcs xenTtas okpacka? C yeM cBsi3aHO
YCUJICHHE OKpAIMBaHUs Mpu J00aBieHnn BobI? [loueMy peakiust KUCIOTHI ¢ KyCOYKOM Melia
UJET MEAJICHHEE, YEM C TIOPOIIKOM?

. Kak 3aBHCHUT CKOpOCTH peakLMu OT KOHIIEHTpAalUMU UCXOIHBIX peareHToB? Ilouemy mpu

CMELIMBAHUH PACTBOPOB THOCYJIb(paTa HATPUS U CEPHOU KHUCIOTHI cMech MyTHeeT? Kakum
JOJKEeH OBITh BUJ TpaduKa 3aBUCHUMOCTH CKOPOCTH PEakLUU OT KOHLUEHTPALUU THOCYIb(parta
HaTpus?

Kak 3aBHCHT CKOPOCTH peakiuu oT TeMieparypsl? Beimonnsercs au npasuino Bant-I'opda nist
IPOBEICHHOT0 IKCIIepuMenTa? 3anuiuTe ypaBHeHne Appenuyca. Kakum nomkeH ObITh rpaduk
3aBHCHUMOCTH CKOPOCTH PEAKIIUH OT TEMIIEpaTyphl?

Yro Takoe xumnueckoe paBHoBecue? Kak BiuseT U3MEHEHUE KOHIIEHTpPALUM peareHToB Ha
CMEILEHNE XMMHUUECKOro paBHOBecusa? Kak MeHseTCs OKpacka pacTBOpa IpU CMEIIMBAaHUU
pacTBOPOB XJIOpHUAA XKeje3a U poaaHuaa kanus? Kak meHsercs okpacka npu 100aBIeHUU K
II0JIyY€HHOMY PAcTBOPY UCXOAHBIX PEAreHTOB U MPOIYKTOB pEaKLUU U o4emy?

Yto takoe 3yexTposnn3? M3 yero cocTouT 3iekTpoauTHueckas sueiika? K xkakomy tumy
AIIEKTPOAOB OTHOCATCS] METHBIN U TPAaUTOBBIC IIEKTPOIbI?

KakoBbl nmpaBuia anexTposinia B pactBopax? Kakue npoaykTsl 00pa3yroTcs Ha KaToje U aHOJe
IIPU 3JIEKTPOJIM3E BOJHOTO pacTBopa cyibdara mean? Kak Oyaer mporekars 3JIeKTPOIN3, €ClU
CIIyCTs KaKO€-TO BpeMs IOMEHSTH TOJIFOCHI ICTOYHMKA TOKa?

Kak mpoTtekaer 3eKkTposin3 pacTBopa cyib(ara HUKENs ¢ MeaAHbIM aHogoM? Kak meTomom
AJIEKTPOJIN3a HAHECTH METAJUINYECKOE ITOKPBITHE HA METAJUIMYECKYIO 1€Talb?

Kak nmpotekaer 31€KTpoiu3 pacTBOpa CEPHOM KUCIOTHI ¢ MeAHBIM aHogoM? Ilouemy cnycts
KaKOe-TO BpeMsI pacTBOp OKpamuBaeTcs B roiy0oil nuser? Kak npoucxoauT nepeHoc Meau ¢
aHoIa Ha KaTox?

Yro Takoe koppo3us MeTaiioB? KakoB MEXaHU3M 31EKTPOXUMHUUYECKON KOppO3UH?

[ToueMy mpu KOHTAaKTe IMHKa C CEPHOM KHMCIOTOW HAOII0JaeTcsl BhIICICHHUE ras3a, a MpH
KOHTaKTE€ MEJIU C CEPHOU KUCIO0TOM - HEeT? C 4eM CBSI3aHO MHTEHCUBHOE BBIJIEJIEHUE ra3a pu
KOHTAaKTE MEJIM U IIUHKA B pPaCTBOPE CEPHOM KUCIIOTHI?

[Touemy npu MOrpy>XEHUU ATIOMHUHUEBON IJIACTUHKU B PAacTBOpP CysibdaTa MEIU U CEpHOUH
KHCIIOTHI peakius He Habmonaerca? C 4eM CBSA3aHO MPOTEKaHUE PEaKIMH MpU 100aBICHUU
pacTBopa Xxjopuaa HaTpua? YTo NporCcXOAUT CIIyCTs BpEMsI C aJJFOMUHUEBOM MJIACTUHKON?

Yto Takoe pacTBOp, U3 4ero oH cocTouT? KakoBBl CrOocOOBI BBIpAKEHUS KOHIICHTPAIUH
pacTBOpOB?

KakoBbI criocoObl ipuroroBiieHus: pactBopos? Uto takoe HaBecka? Kak mpuroToBUThH pacTBOP
COJIM U3 KpUCTaJuIoruapara?
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21. ITouemy mipu pacCTBOPEHHUH BEIIECTB HAOIIOAIOTCS BBIACIICHHE WK MorionieHre teria? Kakoi
TeT10BOM 3 deKT HabII01aeTCs IPU PACTBOPEHUN HUTpPATa aMMOHUS ¥ THIPOKCHA Kaus?

22. 4) Kak 3aBUCHT pacTBOPUMOCTh BEIIECTB OT Temmneparypsi? [lodemy npu oxiaxaeHUu pacTBopa
COJIM U3 HETO BBIJEISIIOTCS KPUCTAJIbI?

23. Uto Ttakoe BOAOPOJHBIM MoKazaTenb? Kak ompeaenuTs peakuuio cpeabl? YTo Takoe
WHJIUKATOPbI, KAKOB IPUHIUI UX JECUCTBUA?

24. Yto Takoe nmepeHachleHHbIH pacTBOp? Kak ero moxxHo momyuuts? [louemy npu nobGaBneHun
KPUCTAJJIMKOB THOCYJIb(aTa HATPUS U MEXaHUYECKOM BO3JEHCTBUU HAa PAacTBOpP HAaYMHAETCS
BEIIIaJICHUE OcaKa?

25. Uto Takoe kpuctamioruapartel? [louemy nmpu HarpeBaHUM KpUCTAILIOTHApPATa cyiabdaTa Meau
OH MEHSET OKpPACKY, a MpH 100aBJIEHNHU BOJIbI CHOBA CTAHOBUTCS TOTy0Oro 1Bera’?

9.1.7. Tembl 1aG0paTOPHBIX padoOT

Onpenenenue TemoBoro 3¢gdexra peakunu HeUTpaIu3auu
CKOpOCTh XMMHUYECKOHN peakMi. XUMUYECKOE PABHOBECHE.
Onektponus. Kopposus.

PacTtBopbI.

L=

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

Bce Buabl pabot, KOTOpble YKa3zaHbl B paboueii mporpaMMsl (3a HCKIIOYEHHEM TECTOBBIX BOIPOCOB
1 YCTHOTO OIPOCa) TOJIKHBI OBITH BHIMIOJIHEHBI CTYJJEHTAMH B IHCbMEHHOM BH/IE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmwie 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB
Buasl 10MoIHUTENBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJIA U OIIEHKU
MaTepHUAIIOB PE3yJIbTaTOB O0YUYCHUS

Kareropuu o6yuaroniuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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