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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3ydeHne XMMHUYECKUX CHCTEM U (DyHIaMEHTAIBHBIX 3aKOHOB XUMHUHU C MO3ULIUNA COBPEMEHHOU
HaYKH.

2. ®opMupoBaHUE HABBHIKOB SKCIIEPUMEHTATBHBIX UCCIICIOBAHUN AJI U3yUEHHUsI CBOMCTB BEIIECTB
U MX PEaKIIMOHHON CIIOCOOHOCTH.

3. ®opmupoBanue 0a30BBIX 3HAHUU B 00TaCTU XUMHHU, HEOOXOJUMBIX AJS PEUICHUS
npodeccroHaNbHBIX 3a/1a4.

1.2. 3agauy AUCHUILIUHBI

1. M3y4yeHue CBOMCTB BEIIECTB U UX PEAKIIMOHHOMW CIIOCOOHOCTH.
2. V3ydeHue BIUSHUS Pa3IuIHOTO pojaa GakToOpoB HA MPOTEKAHWE XUMUYECKUX PEAKITUN.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Nunexc qucuummiuasl: 51.0.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Kommnerenius
KOMIIETEHITHH JTHCIIUIUTNHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnnocoben OIIK-1.1. 3naer 3HaHHUE TEOPETUUYECKUX OCHOB O CTPOCHUU U
HCIO0Ib30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI CBOMCTBAax BEIIECTB U MaTEPHUAJIOB,
MOJIOKEHUS, 3AKOHBl U |€CTECTBEHHBIX HAYK U MIPUMEHSAEMBIX B KOHCTPYKTOPCKOM
METOAbl €CTECTBCHHBIX |MaTEMaTUKHU JIeSITEIbHOCTH; XUMUUECKUX MTPOIECccax,
HayK U MaT€MaTUKU JJis MPOTEKAIOIIUX B MPOLIECCE U3TOTOBICHUS U
pelieHus 3aaa4 SKCIUTyaTalu U3AeNuii; Coco0ax 3aluThl OT
WHXXEHEPHOM BO3JICUCTBUS OKPYKAIOLLIEH CPEbI.
NEeATENBHOCTU OIIK-1.2. Ymeet Hcnonb30BaHue TEOPETUUECKUX 3HAHUM IS
AHATM3UPOBATH MPOOIEMBI, pelIeHus: TPaKTUYECKUX 3aad, JJIs
MIPOLIECCHI U SIBJICHUS B MHTEPIpPETALNH PE3yIbTaTOB IKCIIEPUMEHTA

o0nactu GpU3MKH,
UCIIOJIb30BATh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIeI0BaHU, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaBLHOM 001acTH

OIIK-1.3. Braneer @opMHpOBaHNE HABBIKOB IIOCTAHOBKHU U
MPAKTUYECKUMH HaBbIKAMU  |IPOBEACHUS SKCIIEPUMEHTA, 00paboTKH
pelIeHNs HHKEHEPHBIX 3a71a4 | pe3yJIbTaTOB SKCIIEPUMEHTA U (POPMYIUPOBKU
BBIBOJIOB.
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IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCcTBA aKa/leMH4YeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eqUuHUII, 144 akaJeMHuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJAaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Beero |Cemectpsl

Bunbl yueOHO# nesTenbHOCTH
4acoB |2 ceMecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesieM, BCero 68 68
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUSA 26 26
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 76 76
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 20 20
Hamnucanne koHCIEKTa CaMOMOATOTOBKHU 8 8
[ToaroroBka K TECTUPOBAHUIO 7 7
[ToaroToBka Kk ycTHOMY onpocy / cobece10BaHHIO 14 14
BrinonHeHne MHAUBUAYaIbHOTO 3a1aHUs 16 16
[ToaroToBka Kk 3amuTe oTyeTa 1o JabopaTopHO padboTe 4 4
[ToaroTtoBka k 1abopaTopHOii paboTte, HaNMCcCaHUE OTYETa 7 7
Oo0mast TpyA0eMKOCTh (B Yacax) 144 144
Oo0wmas TpygoeMKocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHBHOCTH

HazBanus pasnesnoB (Tem) faeHK' ITpak. | JIa6. | Cam. Bcer(%;aCOB dopmMupyemsbie
JTUCLAIUINHBI ” | 3aH.,4 | pab. |pad., q KOMIIETEHIINHA
q dK3aMeHa)
2 cemecTp

1 OCHOBHBIE MOHSATHS U 3aKOHBI 2 4 - 7 13 OIIK-1
XUMHH
2 DHepreTuka XuMHYECKUX 3 3 4 13 23 OIIK-1
MPOLECCOB. XUMUYECKas
TEPMOJUHAMHUKA.
3 Xumuueckasi KHHETHKA. 4 4 4 14 26 OIIK-1
XUMHYECKOE PAaBHOBECHE.
4 DIEKTPOXUMHUYECKHUE TPOIECCHI. 6 9 4 19 38 OIIK-1
Koppo3sus mertamios.
5 PactBOpBI 4 3 4 14 25 OIIK-1
6 Ctpoenue atoma. [lepuoguueckuii |7 3 - 9 19 OIIK-1
3aKOH. XMMHYECKas CBSA3b.
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Uroro 3a cemectp (26 26 16 76 144
Hroro |26 26 16 76 144
5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKIIHSIM)

HaszBanus pasnenos
(TeM) TUCIIUTIITUHBI

Coneprkanue pa3ienoB (TeM) TUCHUTLIAHEI (B
T.4. TI0 JICKITHSIM )

TpynoemkocTb
(JIeKITMOHHBIE
3aHATHSA), 4

dopmupyemble
KOMIIETEHIINH

2 cemecTp

1 OCHOBHBIE TOHATHUA
U 3aKOHBI XUMHUU

[Ipeamer xumun. AToM, MOJIEKYJIa, HOH.
XuMmuueckun ieMeHT. [IpocTsie U Ci10KHbIE
BeniecTBa. OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COEAMHEHUN: COH,
KHUCJIOTBI, OCHOBAHHUS, OKCU/IbI. DJIEKTPOJIUTHI,
ANEKTPOJINTUYECKAS TUCCOLMALINS.
KomunuecTto BemectBa. Mois. MoisipHas
Mmacca. 3akoH ABorazpo. MoJsipHbIid 00beM
rasza. YpasHeHue MeHnneneeBa-Kiamnelipona.
Xummnueckue GopMmyIibl. XUMHUECKOE
ypaBHEHUE, CTEXUOMETPUUECKHE
K02(ppuneHTHI. 3aKOH MOCTOSHCTBA COCTABA
XUMHYECKHX COETUHEHUM. 3aKOH COXpaHEHUS
Macchl BeIeCTBa. 3aKOH 00 BEMHBIX
OTHOILIEHUM.

OIIK-1

Htoro

2 DHepreTuka
XUMHYECKHUX
IIPOLIECCOB.
XyUMH4YeCKast
TEPMOIMHAMMUKA.

XuMmnyeckas TepMoauHaMuka. [lonsatue
XMMHUYECKON CUCTEMBI. THIIBI CUCTEM.
PaBHOBECHOE COCTOSIHUE CUCTEMBI. THIIBI
TEPMOJAUHAMUYECKUX IPOLECCOB:
o0Opatumble,

HeoOpaTHMBbIE, CAMOIIPOU3BOJILHBIE,
paBHOBeCHbIE. OCHOBHBIE ITOHATHS
TEPMOJUHAMMKU: BHYTPEHHSS DHEPIUS,
pabora, TeroTa.

ITepBbiit 3ak0H TepMoarHaMuKHy. [lonsaTue
SHTaILIMU. TernoBoil 3 peKT peakiuu,
JK30TEPMHUUECKHUE U DHIOTEPMUYECKUE
peakuuu. TepMOXUMHYECKHE YPAaBHEHUS U UX
ocobeHHocTH. CTaHAApPTHBIE TETIOTHI
oOpa3oBaHus BenecTB. 3akoH ['ecca,
ciencrsue u3 3akoHa I'ecca. Ilonstue
SHTPOIIHH.

Bropoii u TpeTnii 3aK0OH TEPMOAUHAMUKH.
CaMOnpon30BOJIBHBIE TPOLIECCHI.
OHTaNBNUIHBIN U SHTPONUIHBIN (DaKkTOpEI
XMUMHYECKHX peakiuil. Dueprus ['ubdoca.

OIIK-1

Hroro
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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
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
ux

CBOMCTBA.

OIIK-1

Hroro

Hroro 3a cemectp

26

HUroro

26

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

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHApPOB)

HasBanus paznenos (Tem) HanmeHnoBaHue npakTU4eCcKux T dopmupyembie
JUCLUTIINHBI 3aHITHN (CEMUHApPOB) PYAOEMKOCTS, 1 KOMIIETCHIINH
2 cemecTp
1 OcHOBHBIE MOHATHUA U 3aKOHBI | OCHOBHBIE MOHATHS U 3aKOHBI 2 OIIK-1
XUMUHU xumun. Knaccel
HEOPraHUYECKUX COEAMHEHUI.
PacueTsl ¢ konnuecTBOM 2 OIIK-1
BELIECTBA.
Hroro
2 DHepreTuka XUMHYECKUX OHepreTuka XMMHUYECKUX 3 OIIK-1
npoieccoB. XUMHYECKas mpoiieccoB. XUMHUECKast
TEPMOIMHAMMUKA. TEPMOJAMHAMUKA.
Hroro 3
3 XuMmu4ueckass KHHETHKA. X¥UMHUYecKasi KHHETHKA. 4 OIIK-1
XUMHUYECKOE paBHOBECHE. XHUMUYECKOE paBHOBECHE
HUtoro 4
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4 DNEeKTPOXUMHYECKUE ["anbBaHUYECKHIT DIIEMEHT. 3 OIIK-1
npouecchl. Kopposust METaIIOB. | ek Tpons. 3 OIIK-1
Koppo3sus meranios. 3 OIIK-1
Hroro 9
5 PactBOpBI PacTtBopsI. 3 OIIK-1
HUtoro 3
6 CtpoeHue atoma. Crtpoenue aToma. 3 OIIK-1
Ilepnonnueckuil 3aK0H. Ilepnonnueckuil 3aK0H.
XuMHYeCcKas CBS3b. XuMHYECKas CBS3b.
Hroro 3
Hroro 3a cemectp 26
Hroro 26
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
HasBanus paznenos (Tem) HanmenoBanue dopmupyembie
UCIAILINHEBI n1abopaTopHBIX paboT Tpynoemrocts, 4 KOMIIETEHIIUHU
2 cemecTp
2 DHepreTuka XUMHYECKUX OnpeneneHue TEIOBOTO 4 OIIK-1
IIPOLECCOB. XNMUYECKas saddekra peakun
TEPMOJUHAMHUKA. HeNTpaIn3anuu
HUrtoro 4
3 XuMHueckas KHHETHKA. CKOpOCTh XMMUYECKOI 4 OIIK-1
XUMHUYECKOE paBHOBECHE. peakuuu. XuMU4YECKOe
paBHOBECHE.
HUtoro 4
4 DnexkTpoXxuMHUEcKue mpouecchl. |dnekrponus. Kopposus. 4 OIIK-1
Koppo3zus merannos. Wtoro 4
5 PactBopbl PactBOpBHI. 4 OIIK-1
HUrtoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmuia 5.6 — Bunbl caMmocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (DOPMHUPYEMbIE KOMITETEHIIUN
Buaer
Ha3Banus pasznenos o Tpynoemkocts, | Dopmupyemblie
CaMOCTOSITEIIbHOU DopMBI KOHTPOJIS
(TemM) TUCHIUTUTAHBI q KOMITETEHITUU
paboTsl
2 cemecTp
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1 OcHoBHble nousTHs |[loaroroBka k 3a4ery ¢ 2 OIIK-1 3auéT c OLEeHKOI
1 3aKOHBI XUMHH OIICHKOM
Hanucanue xoHcnekTa 1 OIIK-1 Koncnekr
CaMOITOArOTOBKHU CaMOIIOATOTOBKU
[Toaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 1 OIIK-1 YcrHblii onpoc /
ompocy / cobOeceloBaHKE
co0eceJ0BaHUIO
Brimonnenune 2 OIIK-1 NunuBunyansHOE
WHIUBUTy AIBHOTO 3aJJaHue
3aJaHHs
Hroro 7
2 DHepreTHka [loaroroBka k 3a4ery 3 OIIK-1 3auéT c OLEeHKOI
XUMHYECKHX OIICHKOM
MPOLECCOB. Harmmcanne xoHcnekTa 1 OIIK-1 Koncnekr
Xumuyeckas CaMOIIOATOTOBKH CaMOIIOATOTOBKH
TCPMONHHAMHKA. [MoaroroBka K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 3 OIIK-1 YcrHblii onpoc /
ompocy / cobeceloBaHKE
co0eceJ0BaHUIO
Brimonnenune 2 OIIK-1 NunuBuayansHOE
WHIUBUTy AIBHOTO 3aJ]JaHue
3aJaHHS
IloaroToBka Kk 3aiiuTe 1 OIIK-1 3amuTa oT4eTa 1Mo
OT4YEeTa 110 nabopaTtopHoit
nabopaTopHoii paboTte pabote
[ToaroroBka k 2 OIIK-1 Jlaboparopuas
nabopaTopHO# padorTe, pabota
HaIycaHue oTdeTa
Htoro 13
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3 Xumunyeckas [loaroroBka k 3a4ery 3 OIIK-1 3auéT c OLEeHKOI
KUHETHKA. OLIEHKOM
Xumuaeckoe Hanuncanne koHCciekTa 1 OIIK-1 KoHncnekr
paBHOBECHC. CaMONOoJITOTOBKH CaMOIOJITOTOBKU
[Toaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 3 OIIK-1 YcrHblii onpoc /
ompocy / cobOeceloBaHKE
co0ece10BaHUIO
Brimonnenune 3 OIIK-1 NunuBunyansHOE
WHAUBHUIYaTbHOTO 3aJlaHue
3aJlaHus
[Toxroroska k 3amure 1 OIIK-1 3amura oT4yeTa 1no
OTY€eTa MO nabopaTtopHoit
nabopaTopHoii paboTte pabote
[ToaroroBka k 2 OIIK-1 Jlaboparopuas
nabopaTopHoO# padoTe, pabota
HaIMCaHUEe OTYETa
Hroro 14
4 [ToaroroBka k 3a4eTy ¢ 4 OIIK-1 3aué€T ¢ OlIeHKOM
DIIEKTPOXUMUYECKUE |OLEHKOU
npoueccsl. Kopposust |Hamucanue koncnekTa 2 OIIK-1 Koncnekr
MCTaJJIOB. CaMOIIOITOTOBKH CaMOIIOJATOTOBKH
ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroBka kK ycTHOMY 4 OIIK-1 YcrHblii onpoc /
ompocy / cobeceoBaHue
cobece10BaHUIO
Brimonnenue 4 OIIK-1 NunuBunyansHOE
WHIWBUIYJIBHOTO 3aJlaHue
3a/1aHUS
ITonroroska K 3amure 1 OIIK-1 3ammra oTueTa mno
oT4YeTa 1Mo nabopaTopHOU
nabopaTopHoO# paboTe pabore
[Togroroska k 2 OIIK-1 JlaGopaTopHas
nabopaTopHoii pabote, pabota
HaIMCaHUe OTUeTa
Uroro 19
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5 PacTBOpBI ITonroroBka k 3a4eTy ¢ 4 OIIK-1 3a4éT ¢ OIICHKOM
OLIEHKOM
Hanuncanne koHCciekTa 1 OIIK-1 KoHcrnekr
CaMOTIOATOTOBKH CaMOIIOATOTOBKH
[Toaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TogroroBka k ycTHOMY 3 OIIK-1 YcrHblii onpoc /
ompocy / cobOeceloBaHKE
co0ece10BaHUIO
Brimonnenune 3 OIIK-1 NunuBunyansHOE
WHAUBHUIYaTbHOTO 3aJlaHue
3aJlaHus
[Toxroroska k 3amure 1 OIIK-1 3amura oT4yeTa 1no
OTY€eTa MO nabopaTtopHoit
nabopaTopHoii paboTte pabote
[ToaroroBka k 1 OIIK-1 Jlaboparopuas
nabopaTopHoO# padoTe, pabota
HaIMCaHUEe OTYETa
Hroro 14
6 Crpoenue atoma.  |IloaroroBka k 3auery ¢ 4 OIIK-1 3auéT C OLEHKOMN
Ilepuoanueckuit OLIEHKOM
3aKOH. XMMUYECKast  |HamucaHue KOHCHEKTa 2 OIIK-1 Koncnekr
CBsI3b. CaMOIIOITOTOBKH CaMOIIOJATOTOBKH
ITonroroBka K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 2 OIIK-1 NunuBuayansHoe
WHJUBUyaJIbHOTO 3a/1aHue
3a1aHUs
Uroro 9
Uroro 3a cemectp 76
Uroro 76

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATUN
Buner yaeOHOI nesTeNnbHOCTH
dopmMmupyemsbie
Jlex. | Ilpak. | Jla6. | Cam. @DopMbI KOHTPOJIS
KOMIIETCHIINHU
3aH. 3aH. pao. pao.
OIIK-1 + + + + 3a4€T ¢ OIEeHKOM, 3aluTa OTYeTa 110

nabopaTopHoi pabote, MuauBuyaibHOE
3amanne, KOHCIIeKT caMOIOArOTOBKY, Y CTHRIN
onpoc / cobecenoBanue, JlabopaTopHas
pabora, TectupoBaHue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble oneHKH 17151 GOpPM KOHTPOJIS MpeicTaBiIeHbl B Tadnuue 6.1.
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Tabmuia 6.1 — banapHbIE OLIEHKH

MaxkcumanbHbII MaxkcumanbHbII MaxcnmanbHbili
DopMBI KOHTPOJIS 6amt Ha 1-yro KT ¢ | Oain 3a mepuon Oan sa nepuon | Beero 3a
Hauana cemectpa | Mexay KT u 2KT mexy 2KT wma | cemectp
KOHEI] ceMecTpa
2 cemecTp
3auéT ¢ OLIEHKOMU 0 0 10 10
3amuTa 0T4eTa 110 4 2 2 8
nabopaTopHoi padbore
NunuBuayansHOE 3a1aHuE 8 6 6 20
KoHcnekT camonoaroroBku 2 2 2 6
YcTHbIi ompoc / 0 20 20 40
cobecenoBaHne
JlaGopaTtopHnast pabota 2 1 1 4
TectupoBanue 4 4 4 12
HToro MakcumyM 3a nepuo 20 35 45 100
Hapacratomum ntorom 20 55 100 100
6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Tabmuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bamibl Ha faTy TEKyIero KOHTpoIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMabHOU cyMMBbI O6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIE

6.3.

Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma Oanos,

OneHka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)

HK3aMEeH

5 (OTMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)

4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)

3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBeHHo)

2 (HEey1OBJIETBOPUTEILHO) (HE 3aUTEHO)

Huxe 60 6amwios

F (neynoBieTBopUTEIBbHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI

7.1. OcHoBHAasi IMTEpaTypa

1. Koposun H.B. O6mas xumus [Tekct] : yueOnuk i By3oB / H. B. KopoBun. - 8-¢ usa.,

crepeotun. - M. : Beicimas mkomna, 2007. - 559 c.

: ui. - (IloGbeautenp KOHKypca YYeOHUKOB). -

bubnuorp.: c. 546. - [Ipeam. ykas.: c. 547-557. (nanmuuue B 6ubnmoreke TYCVYP - 59 5k3.).
2. OcHoBbI 0011eH U Puszndeckor xumun: YdeoHoe mocodue / M. B. Tuxonona, U. A. Exumosa -
2015. 200 c. [DnexTponHHBIHA pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/5136.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Xumus: Yuyeonoe nocodue / E. B. Uukun - 2012. 170 c. [DnexTpoHHBI pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/1138.

2. I'nmunka H.JL. O6mas xumus [Tekct] : yueObnuk amns By3oB / H. JI. I'nmunka ; pex.: B. A. Ilonkos,
A. B. ba6xkos. - 18-¢ uzn., nepepa6. u gom. - M. : FOpaiit, 2011. - 912 c. : un., Tabn. - (OcHOBHI HayK). -
bubnuorp.: c. 886. - [Ipeam. ykas.: c. 889-898. - Vkas.: c. 887-888. (Hanuune B 6ubauorexke TYCVYP - 1
9K3.).

3. T.B. MapteiHoBa. Xumus [DIEKTPOHHBINA pecypc]| : yueOHHUK U MpaKkTUKyM s By30B / T. B.
MaprteinoBa, M. B. ApramonoBa, E. b. 'ogynoB ; peu.: H. B. 3six, U. I'. I'opuues ; pea. T. B.
MapTbiHOBA. - 2-€ U31., UCIP. U JIOM. - DJIEKTPOH. TEKCTOBBIE NaH. - M. : FOpaiit, 2020. - on-line : puc.,
cxembl, Tab. - (Briciee oOpazoBanue). - bubmuorp.: c. 364-368. [DnekTpoHHBIH pecypc]: — Pexum
nocrtymna: https://urait.ru/viewer/himiya-450500#page/1.

4. AxwmetoB H.C. Heopranuueckas xumus : yueOHoe nocodue st By3os / H. C. Axmeros. - M. :
Bricmias mkomna, 1969. - 638[2] c. : un. - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanu4yue B 6ubIHOTEKE
TYCVYP - 13 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. JJaGopaTopHbie pabGoOThl MO XUMHUHU: YUEOHO-METOAMUYECKOE MOCOoOUe A MPOBEACHUS
1a00paTOPHBIX PabOT U OpPraHU3aIly CaMOCTOSATEIbHOM paboThl cTyaeHToB / M. B. Tuxonona - 2018. 50
c. [DnexTponnsiii pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7169.

2. Yukun E.B. CoopHuk 3ama4 o ob6mieit xumuu [ Tekct] : yaebHO- MmeToanueckoe nmocoodue / E. B.
UukwuH ; per. kana. xuM. Hayk A. W. 'amanos ; pern. C. . Anexcannposa ; MUHHUCTEPCTBO 00pa3oBaHUs
u Hayku Poccuiickoin @enepaunu, ToMCKkuii rocyJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
paanodsiekTpoHukH (Tomck). - Tomck : ToMCKHIA rOCy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
pamuosnekTponuku, 2015. - 296 c. (Hanuuue B 6udbauorexke TYCVYP - 100 5k3.).

3. COopHUK 3a7a4 ¥ yrnpaXHeHu o oomiel xumun: COOpHUK 33a/1a4 U YIPaKHEHHUH 1O 00IIeH
xumun / E. B. YUukun - 2012. 220 c. [DnexkTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/642.

4. Xumus: Metonudeckue ykazaHus JJIsl IPOBEACHUS MPAKTUUECCKUX 3aHSATHM, JT1a00paTOPHBIX
paboT 1 OpraHU3alliyd CaMOCTOSTEILHON pabOThI CTYACHTOB 1O TuciuIuinHe « Xumus» / M. B. Tuxonora
- 2015. 26 c. [DnexTponnslii pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5137.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBbS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM MIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUH NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNTHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aynuTopusi: yaeOHast ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, yaeOHas
ayIUTOpHUsSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MIPOBEICHUS
3aHATHH CEMHUHApCKOTO THUIA, MOMEUICHUE I MPOBEACHHS TPYINIOBBHIX W WHAUBUIYAIbHBIX
KOHCYJIbTAllMi, TTOMEIICHHNE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHOH aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnext, 1. 40, 423 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Tenesuzop LED 47";

- CucreMa MUKPOKJINMATA,

- MarnutHo-mapkepHas 10CKa - 2 IIT.;

- Lxad;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopatopust XUMUH: ydueOHasi ayAuTOpHUs AJisl TPOBEACHUS 3aHSATHI MPAKTUUECKOrO THIIA,
ydeOHasi ayIuTOpHs AJs MPOBEICHUS 3aHSATHH J1aOOpaTOpPHOrO TUMA, yueOHas ayquTOPUS i
MIPOBENICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIICHUE IS POBEACHUS TPYIIIOBBIX U MHAUBHIYaIbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnex, 1. 40, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ph-metp nmopraTtuBHbIii;

- AHanu3aTop KUJKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cuctema BEeHTWISIINH,

- MarautHo-mMapkepHas J0CKa;

- CTeHKa yrJioBasi Co CTEKIIOM;

- [lIkad BBITSHKHOM;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOe o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3zsanus pasneinos (TeM dopmupyemrie
P (Tem) PMHPY ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 OcHoBHbIe nOHsTHA U 3aK0HBI |OITK-1 3auét c ouenkoil  |IlepedyeHp BonpocoB s

XUMHH 3a4era ¢ OLCHKON
NupuBunyansHoe |[IpuMepHBIil nepeyeHb
3a1aHUE BapUAaHTOB WHAMBHU1YaJIbHbBIX

3a1aHUI
Koncnekr [IpuMepHbIil IEpedYeHb TEM
CaMONIOJATOTOBKU | ISl KOHCIIEKTOB

CaMOIIOAT'OTOBKH

YcTHbIi onpoc /

IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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2 DHepreTuKa XMMHYECKUX OIIK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
MPOLECCOB. XUMUYECKAs 3a4eTa ¢ OLEHKOM
TCPMOJMHAMHUKA. 3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a1aHNe 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
3 XuMunueckast KHHETHKA. OIIK-1 3a4éT C OLIEHKOH Ilepeuenb BOIPOCOB 115t

Xumudaeckoe PaBHOBCCHUC.

3a4cTa C OHCHKOﬁ

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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4 DNEeKTPOXUMHYECKUE

nporueccbl. Koppo3usi MeTasuios.

OIIK-1

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

3ammra oTUeTa 1o

[IpuMepHBIii TIEpedeHb

nabopaTopHOI BOIIPOCOB ISl 3AILUTHI

pabore 71a00paTOPHBIX pabOT

NupusunyansHoe |IIpuMepHBIil nepeueHs

3a/1aHue BapUAaHTOB UHAMBHUIYaJIbHBIX
3aJaHuN

Koncniekr [IpuMepHBIi IepeyeHs TeM

CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH

VYcrHbI# onpoc / [IpumMepHBIii TIEpedeHb

cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / codbecenoBaHUs

JlaGopatopHas Temsbl m1abopaTopHbIX padoT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN

Ilepnonnueckuil 3aK0H.

5 PacTBOpBI OIIK-1 3a4ét c onleHkoil  |[lepeuenn BOpoCoOB 1Jist
3aueTa ¢ OLEHKOM
3amuTa otyera o |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AILUTHI
pabote 1a00paTOpHBIX paboT
NupuBunyansHoe |[IpuMepHBIil nepeueHb
3a/laHue BapHaHTOB UHAMBHU1YaJIbHbBIX
3aJaHuN
Koncnekr [IpuMepHbIil IEpedyeHb TEM
CaMOTIOATOTOBKH | JIJIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
YcrHblii onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
Jlaboparopnas Temb!r mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
6 CtpoeHue aToma. OIIK-1 3auét c ouenkoil  |IlepedyeHb BonpocoB s

3a4yeTa C OLIEHKON

XUMHYECKast CBSI3b. NunuBunyansHoe |[IpuMepHBIil nepeueHb
3aJjaHue BAPUAHTOB MHIVBHIyaIbHBIX
3aJaHuN
Koncnekr [IpumepHBIii IepedeHb TeEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

11.

12.

13.

14.

15.

16.

17.

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

. OTkpbITas cuctema... a) oOMEHHMBAETCA C OKpYy)Kalolleld cpefdoil SHEeprueii, Ho He MOXKET

00OMEHHBAThCS BEIIECTBOM 0) 0OMEHHMBAETCSI C OKPYIKAIOIIEH Cpeloil BEIIECTBOM U YHEPTHUEH B)
He 0OMEHUBAETCS C OKPYXKaIOIIeH cpeoil HU BEIIECTBOM, HU DHEPTHEH T') 3TO cucTtema, riae
MPOTEKAIOT TOJIBKO TOMOTEHHBIE PEAKIUH.

. CornacHo 3akony ['ecca, TermnoBoit 3(ppeKkT peakiuu.... a) 3aBUCUT OT MYTH PEAKIHU U OT

COCTOAHHUA UCXOOHBIX PCAarcHTOB 6) HC 3aBHUCHUT OT IYTHU PCAKIIUU, a 3ABUCUT OT COCTOSAHUSA
HCXOJHBIX PCArcHTOB U NPOAYKTOB pPCAKIIUU B) HC 3aBUCUT OT IIYTU pCAKIUHU, 4 3aBUCUT TOJIBKO
OT COCTOsAHHUA NCXOAHBIX BCIICCTB F) 3aBUCHUT OT IIYTHU pCaKIMU U OT COCTOSAHUA MMPOAYKTOB
pC€aKIuu.

. B HSOHHpOBaHHOﬁ CHUCTCMC CAaMOIIPOU3BOJIBHO HUAYT TOJBKO TC NPOUECCHI, KOTOPHLIC

COMPOBOXK/IAIOTCS.... 4) YBEIUUCHUEM JHEPTUHU B cucTeMe 0) YMEHBIICHUEM YHTPOIHUHU T)
YBEJIMUEHUEM PHTAJBINH J1) YBETUUCHUEM YHTPOTIHH.

Ecnu nng xumuuyeckoil peakuuu Mpu AaHHBIX yCIOBUSAX M3MeHeHue sHepruu ['nboca <0, To
peaKkuus.... a) He MOXEeT MPOTeKaTh HU B MPSIMOM, HU B OOpaTHOM HaIlpaBIeHUU O) UAET
CaMONIPOM3BOJIBHO B OOpaTHOM HampaBJICHUH B)UIET CAMONPOU3BOIBHO B MPAMOM
HANpPaBIEHUU T) UIET B MPSIMOM, U B OOpAaTHOM HamNpaBlICHUHU.

. Kak 3aBucur CKOpPOCTb XUMHUYECKOU pPC€akir OT KOHLHCHTPpAIMHU HCXOJHbIX peaFeHTOB? a) npu

YBEJIMYEHUU KOHIIEHTPALUH CKOPOCTh YBEIMYUBACTCA 0) MpU yBEIWYECHHH KOHIECHTpPAIUU
CKOPOCTb MOXET YBEJIIMYUBATHCS WIIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPOJIBI PEareHTOB B)
IpU YMEHBIIEHUU KOHIEHTPALUU CKOPOCTh YBEJIMYUBAETCA T') CKOPOCTh HE 3aBUCHT OT
KOHIICHTpAIIUH.

. Cornacno npasuny Baut-I'odda, npu yBennuennu temneparypsl Ha Kaxabie 10 rpagycos,

CKOPOCTb PEaKIUU... a) yMeHbIIaeTcs B 2-4 pa3a 0) yBenuuyuBaeTcs B 2-4 pa3a B) yMEHbIIIACTCS
B 10 pa3 r) yBenuunBaercs B 5 pas.

. UTo Takoe SHEepTHs aKTHBAIMU peakuuu? a) sHepreTHYeckuil Oapbep peakuuu 0) moiaHas

DPHEPrHsi YacTHIl B CHCTEME B) JOMOJHUTEIbHAs HHEPrHs, KOTopas HeoOXoauma s
53¢ (HEeKTUBHOTO COYyAApEHUs] YACTHI[ I') CyMMa MOTCHIMATbHOM W KWHETHYECKOW YHEPIUiA.

. Kakue ¢dakTtopsl BAUSIOT HAa CMEIIEHHME XMMHYECKOTO paBHOBecHsi? a) TemIeparypa,

KaTalnu3aTop, AAaBJICHHUC 6) TeMII€paTtypa, AaBJICHHC, KOHICHTpAUsd B) JaBJICHUC,
KOHOCHTpalus, KaTajaiu3aTop r) CTCIICHb M3MCJIBYCHHOCTHU, HABJICHUC, TCMIICpPATYypa.

. B y3Jiax KpHCTaHHquCKOﬁ pPCIICTKH MCTaJlJIa HAXOAATCA. .. a) IMOJIOKUTCIIBHO 3apsAKCHHBIC

MOHBI METaJlJIa, CBSI3aHHBIC C DJICKTPOHAMU 0) OTPUIIATEIBHO 3apsDKCHHBIC MOHBI METallja,
CBsI3aHHBIC C DJICKTPOHAMH B) BJICKTPOHBI, JBUXXYIIUECS CBOOOJHO T) MOJOXHUTEIHHO
3apsDKEHHBIE MOHBI METaJlIa, MEKAY KOTOPBIMHU JIBUXKYTCS CBOOOJHBIC 3JICKTPOHBI.
["anpBaHUYECKHIA SJIEMEHT — 3TO YCTPONCTBO, B KOTOPOM... a) MOJI JEHCTBHUEM JIEKTPHUECKOTO
TOKa MPOTEKaeT XMMHUUYECKass peakuus O) MOoJ NEHCTBUEM DJIEKTPUYECKOTO TOKa
BBIPA0AThIBACTCS JICKTPHUECKAsI SHEPTHS B) BO3MOYKHO MPOTEKAHUE XMMHUYECKOH peakiuu 0e3
y4acTHsl 3JICKTPHUYECKOTO TOKa T') B pe3yjbTaTe MPOTECKAHUS XUMHUUYECKOW pEakiuu
BbIPa0ATHIBACTCS AJICKTPUUCCKUN TOK.

Kakue 31eKkTpoabl IpU AIEKTPOIN3E SIBISIOTCS UHEPTHBIMU? a) MEIHbIC O) IUHKOBBIC B)
rpauUTOBBIC T') ATTFOMUHHUEBEIC.

Kaxkoii u3 ciaydaeB He OTHOCHUTCS K JIEKTPOXMUMHYECKOW KOPPO3UU? a) MU3ACIHE U3 CTaIu
MOTPY’KEHO B PaCTBOP CEPHOM KHCIOTHI 0) U3ACIUE U3 CTATU OKHUCISETCS KHCIOPOIOM BO3TyXa
B) MCIHBIN W eJe3HbIM MPOBOJ KOHTAKTHPYIOT B pacTBOpe cyib(daTa MeIH T') CTalbHOE
U3JIeNIUE, TOKPHITOE CII0EM HUKEJIS, B PACTBOPE KUCIIOTHI.

OTHolIeHUE YKciIa MOJIe paCTBOPEHHOTO BEIIECTBA K 00beMY pacTBOpa - 3TO... a) HopmanbHas
KOHIIeHTpanus 0) MaccoBast 1oyist B) MosisipHast KOHIIGHTpaus T) MoJibHast 10JIsl.

Ecnu pH = 2, To peakius cpeasl B pactBope... a) lllenounas 6) Kucnas B) HeliTpanabHas 1)
3aBUCHUT OT MPUPOBI BEIIECTBA.

CornacHo 3akony Payns, naBneHue mapa HaJ pacTBOPOM... a) BCEI/ia BhIIIE, YeM HaJ YUCTHIM
pacTBopuTelieM 0) BCET/Ia HIDKE, YeM HaJl YUCTHIM PACTBOPUTEIIEM B) PABHO JIaBJICHUIO Mapa Hall
YHCTBIM PACTBOPUTEIIEM T') TOCTOSIHHO MPH JTFOOBIX YCIOBHUSX.

Ecnu B yncTyro Boay 100aBUTh HEOOJIBIIOE KOJUYECTBO COJIM, TO TEMIIEpaTypa 3aMep3aHus
oyzer... a) <0 6) >0 B) =0 r) He UBMEHHUTCA.

Kakoii TiI KprcTamsin4ecKoil peleTki UMEIOT BeIeCTBa, 00JIaJaroIIue Oy IPOBOTHUKOBBIMHU
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30.

CBOMCTBaMH? a) aTOMHasl 0) MOHHAS B) METAJUTMYECKAs T') MOJICKYJIsIpHASL.

Jist XuMHUYECKHUX BJIIEMEHTOB, KOTOPbIE MMEIOT HA BHEIIHEM 3JE€KTPOHHOM ypoOBHE 1-2
AJICKTPOHA, XapaKTEPHBI a) HEMETANIMYECKHE CBOMCTBA 0) MeTaJJIMYECKHE CBOWCTBA B)
OKHCITUTEIHHBIE CBOWCTBA T') aM(OTEPHBIC CBOMCTBA.

Kakue cBoiicTBa XapakTepHBI JJIsI 3JIEMEHTOB C IMOJHOCTHIO 3aBEPIICHHBIM BHEIIHUM
OSHEPreTUYECKUM YpOBHEM? a) BOCCTAHOBUTEIbHBIC 0) OKHCIUTEIbHBIC B) METAINIMUYECKUE T)
AIIEMEHT He 00JIaJJaeT HU OJIHUM U3 MEPEUNCIICHHBIX CBOMCTB.

Kakumu cBoiicTBamu 00a7at0T d-371€MEHTHI? a) HEMETAUTMYECKUMU 0) OKUCIUTEIbHBIMH B)
METANTUYECKUMHU T') HHEPTHBIMHU.

9.1.2. IlepedyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

. [Ipeamer xumun. ATom, MoJieKyia, noH. KucinoTHbele ocTaTku. XMMHUECKUN JIEMEHT.

BaneHTHOCTD M CTENEHL OKUCIICHHS. HpOCTBIe " CJIOKHBIC BEIICCTBA.

. OCHOBHBIC KJIaCCHI HCOPTaHUYCCKHUX COGHHHGHHﬁI COJIHN, KHCJIOTBhI, OCHOBaHHsA, OKCHUIBI.

ONEKTPOIUTHI, JIEKTPOIUTHUECKAS TUCCOLUALU.
KonunuectBo BemiecTBa. Moiabs. Momsipaast Mmacca. 3akoH ABoraapo. MossipHblii 00beM rasa.
VYpasuenue Menneneesa-Knaneiipona.

. Xumuueckue GopMmyibl. XUMHUECKOE ypaBHEHHUE, CTEXMOMETPHUECKUE KOI(PDUIIMECHTHI.

3aK0H MOCTOSIHCTBA COCTAaBa XMMHUYECKUX COCIUHECHHI. 3aKOH COXPaHEHUsI MAcChl BEIIECTBA.
3aKk0H 00OBEMHBIX OTHOLIIECHUM.

. Xumuueckass TepMmoaruHaMuKa. [IoHATHE XUMUYECKOW CUCTEMBI. THIIBI XUMUUYECKUX CHUCTEM:

OTKPBITBIC, 3aKPBITHIC, U30JIMPOBAHHBIC. PaBHOBECHOE COCTOSIHUE CHUCTEMEL.

. Tunel TepMOAMHAMUYECKHX IMPOIECCOB: 00OpaTUMble, HEOOpAaTUMBbIE, CAMOINPOU3BOJIBHEIE,

PaBHOBECHBIE.

ITepBelii 3ak0H TepMOAMHAMUKY. [oHATHE SHTANBNINK. DK30TEPMUYECKUE U FHIOTEPMHUUECKHE
peakuuu.

TennoBoii 3¢ ekt peakuuu. CranaapTHbie ycnoBHs. 3akoH ['ecca.

CnenctBue u3 3akoHa ['ecca. CtanmapTHBIE SHTANBNHUH (TEIUVIOTH) 00pa30BaHUS BEIIECTB.
TepMoxuMHUYECKHE YPaBHEHHS U UX OCOOEHHOCTH.

ITonsTue sHTpONIMU. BTOPOU U TpETUH 3aKOH TEPMOAVHAMUKH.

CaMonpou3BOJIbHBIE MPOLECCHl. DHTAIBNUIHBIA U SHTPONUNHHBINA (AKTOPBl XMMHUYECKHUX
peakuumii. DHeprus ['n66ca.

Xumunueckass KHUHeTUKAa. ['OMOTeHHbIe U reTeporeHHble peakuuu. CKOpocTh XMMHUUYECKOU
peakuuu.

3aKOH JEHCTBYIOIMX Macc U CKOPOCTH XUMUYECKOM peakuuu. KoHcTaHTa CKOpOCTH peakLuy.
Kunetndeckoe ypaBHEHHE PEAKIIUH.

BnusiHue Temmneparypsl Ha CKOPOCTh XuMHueckoi peakuuu. [Ipasuno Bant-TI'odda.

VYpaBHenune AppeHnyca. DHeprus aKTUBALMKM XUMHUECKOHN peakuuu. BiusHue karanuszaTopa Ha
CKOPOCTbh XUMHUYECKOU peakuuu. Katanus.

OO6patumMble 1 HeoOpaTUMBbIEe peakuu. XUMU4Yeckoe paBHoBecue. KoHcTanTa paBHOBeCHS.
CMmenieHue XMMHUYECKOIO pPaBHOBECUS NPHU HU3MEHEHUU KOHIIEHTpPAlUHW, AABIIEHUS,
temneparypsl. [Ipunnun Jle-Illarense.

Onextpoxumusi. OKUCIUTEIBHO-BOCCTAaHOBUTENbHBIE peaklinu. Crenenb okucienus. [Ipouecchbl
OKHUCIICHUS U BOCCTAHOBJICHUS.

DneKTpoHbIe IPOoLECCHl. JIBOHHON 31EKTPUUECKUI CIIOM. DIIEKTPOIHBIN TOTEHIMAI.
'anpBaHMYECKUI 3JIEMEHT. AHOJOHBIE UM KaToAHbIEe mpoiecchl. CxeMma rajJbBaHUYECKOTO
AJIEMEHTA. DJEKTPOABHIKYILAsl CUJIA FAJIbBAHUUYECKOTO 3JIEMEHTA.

CrangapTHbBI BOJOPOAHBIN 3JIEKTPOJ. DIEKTPOXUMUUYECKUM ps HAPSKEHUH METAJIOB.
VYpasuenue HepHcera.

OnexTpoan3. 3aKOHOMEPHOCTH IIPOTEKAHUS AIEKTPOJIN3a B paCTBOpaX U pacIjiaBax.

3axonbl @apanest. Beixo no Toky.

Koppo3us metannos. XumMudeckas ¥ 3J1€KTPOXUMHUYECKast KOPPO3Usl.

MeTopl 3a1UThl OT KOPPO3UHU. 3ALUTHBIE TIOKPHITHSL.

PactBop. PacTBopuTens. Paz6aBneHHbIe 1 KOHIIGHTPUPOBAHHBIC PACTBOPHI.

Crnioco0bl BeIpa)XKeHUS KOHIICHTPAIIMU pacTBOpPOB. DaKTOp SKBUBAJIEHTHOCTH KUCJIOT, COJICH U
OCHOBaHUMU.

CriocoObl TPUTOTOBIICHHS PACTBOPOB.
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DONEeKTPOIUTHL U HedneKTpoauThl. Crenenb auccounanuu. CuiibHbIE U ciadble 3JIEKTPOJIUTHI.
Kaxymasics cteneHb TUCCOLMaliU CHIIBHBIX AJIEKTPOIUTOB. M30ToHNUeCcKUii KOAhHUILIUEHT.
KosumuratuBHabie cBOMCTBA pacTBOPOB AJIEKTPOJIUTOB, HEANEKTPOIUTOB. OCMOC, OCMOTHUYECKOE
JaBJICHHE.

3akoH Payins. [TonmxeHne naBieHus HACBIIIEHHOTO Mapa pacTBOPUTEIIS HaJl pACTBOPOM.
[Tonn>keHne TeMIepaTypbl 3aMep3aHUsl U MOBBIIIEHHE TEMIIEPATYpbl KUIIEHUS pacTBOpa IO
CPaBHEHMIO C YUCTBHIM PACTBOPUTEIIEM.

Crtpoenue atoma. KBaHTOBO-XUMHUYECKasi MOJIENIb CTPOCHHS aTOMa. DIIEKTPOHHOE 00J1aKo.
AToMHas opOuTaib. DJHEPreTHIECKHNE YPOBHU U MTOAYPOBHU. KBaHTOBBIC UHCIA.
[lepuoanueckuii 3aKOH U MEpUOIUYECKas cUcTeMa XuMHUeckux aneMeHToB J[.M. Menaeneena.
DNeKTPOHHBIE KOH(DUTYpaIIUM AaTOMOB XUMUYECKUX JIEMEHTOB. [IpoBai anekTpoHa.

['naBHBIE ¥ MOOOYHBIE MOJATPYIINBl B NEPUOJAUUYECKON CHCTEME XMMHYECKUX DJIEMEHTOB.
BaneHTHOCTh XUMHUYECKUX JIEMEHTOB.

Panuychl XuMHUYEeCKUX JIEMEHTOB M UX U3MEHEHUE T10 TIeprUoiaM U TPYIINaM.

H3MeHeHne 3J1eKTPOOTPULIATEIHHOCTH B IEPUOIUYECKOM CUCTEME XHUM. 3JIEMEHTOB.

CpoJIcTBO K 3JIEKTPOHY U SHEPrusi HoHU3aluu. VX u3MeHeHue 1o nepuojam u rpyImam.
CewmeiicTBa 3J1€MEHTOB B MEPUOIUYECKON CHCTEME, UX AJIEKTPOHHbIE KOHPUTYpaluu U o01Iue
CBONCTBA.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA XMMHYECKHX 3JIEMEHTOB, W3MEHEHHE IO
nepuoaaM U rpyrmmam.

Merannuyeckue U HEMETAJUIMYECKHE CBOMCTBA XMMHYECKHUX 3JIEMEHTOB, U3MEHEHHUE IO
nepuoaaM U rpymmnam.

XuMHYecKas CBSA3b U €€ XapaKTePUCTUKHU: JIIMHA CBS3U, BAJIGHTHBIN yTOJl, SHEPTUsI CBSI3U.
KoBasieHTHast CBSI3b, IOHOPHO-AKIECTITOPHBIA 1 OOMEHHBIM MEXaHU3MBI €€ 00pa30BaHUSI.
[TonspHocTh cBsA3u. KoBaneHTHast mossipHas M HETIOJSIPHAS CBSA3b.

OcHOBHOE U BO30YXJEHHOE COCTOSIHHE aTOMOB. BaJ€HTHOCTh XMMUUYECKHX 3JIEMEHTOB B
COCJIMHEHUSX.

Kpucrannuueckas pemetka U ee XapakTepUCTHKAa. XUMHYECKUE THUIBl KPUCTATIUYECKHUX
pEIIETOK.

ATOMHBIE KPUCTANIMYECKUE PEIIETKU U UX XapaKTepucTUKU. CBONCTBA COCTMHEHUMN.
MonekynsapHble KpUCTAUIMYECKUE PEIIETKH, CBOMCTBA COECUHEHMIA.

HonHast cBsI3b M HOHHBIE KPUCTAIITNYECKHE PEIIETKH, CBONCTBA HOHHBIX COSTUHEHHIA.
Merannueckas CBsI3b U €€ XapakTepucTUk. 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.
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HunuenayvansHoe 3a7adfe « JHePreTHKA XHMHYECKHAY NPONECCOB. XHMHYECKAN
TEepMOIHHAMHEA»
BAPHAHT Nel
1. Paccuutaiite TenmoeoH 3ddexT peaxnmuu obpazopanmud oKcHIa vraepoga (IV), sanummite
TEPMOXHMHISCKOS VPABHEHHE PEAKITHH.
Cizpagum + O2¢z = CO2¢2
Cromexo vIIepoJa H CKOMBKO KHCIOPOJa (B rpaMMax ) BECTVIIHIO B PeaKITHED, IIPH KOTopoil
eeimemanock 39 35 k]lx TermmoTer?
2. PaccauTaE H3MeHeHHEe 3HEpPTHH | HOOCAa, VCTAHOBHTE, BOSMOMHO JIH CAMONPOHIEOIBHOE
mpoTekanme peaximu mpu 27 'C.
Cu (mey + ZnQ me) = Cul tmeg + Z¥ (mg)
3. IlokasmTe pacderoM, OPH KAKHX TEMIIEPATVPAX PEakItHd OVIEeT HpoTeKaTk E 00paTHOM

HATIPABIEHHH.
280215 Q120 =250
4. HuagnenayvansHoe 3aganae «XHMHYeCKad KHHEeTHKA»
BAPHAHT Nel
1. HanummTe KHHETHYECKOS VPABHEHHE PeaKITHH:
C:Ham + Hipg = C2Haz
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’
2. Bo cromsko paz BO3pacTeT CKOPOCTE XHMHYECKOH PeaklHH [IPH NOBBIMIEHHH TeMIEPaTVPEL
ot 20 70 45 °C, ecn TemmepaTypHELT Ko3dduIHEHT cKOpoCTH peaknuu pagex 2,37
3. PaccumTafiTe SHEPIHIO AKTHEAIIHHE PEeakIIHH, €CTH CKOPOCTE 3Tofl peaknuu mpu 23 'C & 10
paz bomasme, em mpu 10 °C?
3.
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
KOHIIEHTPAIIHID 230Ta.
2. 3anummTe BHIpAKEHHE KOHCTAHTEI PABHOEECHS /IS PEaKITHH:
280 + Oz = 285031
BrrascanTe KOHCTAHTY paBHOBecHS W HA9aIbHBIE KOHLEHTPAalHH peareHTOB, eciH
KOHIIEHTPAIIHH EEMECTE B MOMEHT PABRHOESCHA DBRUH paBHbl: [S02] = 5 moms/m; [02] =13
Moae/q; [SO3] = 4 Mons/m.
6.

HuanenayansHoe 3agande «1 anbBaHA9ecKHHA 21eMeHT»
BAPHAHT Nl

1. 3ammcats cXeMy ralsBaHHYIECKOT0 3JIeMEHTA, COCTOAMEr0 H AMOMHHHEEOT0 H HHKEIEEOT O
3NEeKTPOJ0E, MOTPVKEHHEIX B PACTEOPEI CEOHX CONIeH; HAlTHCATh VPABHEHHS 31eKTPOJHBIX
NpOLIECCOE, HANHCATE VPAaBHEHHE pEeaKUHH, KOTOpad NPOTEKAaeT E TalkBaHHIecKOM
37eMeHTe, PacCYHTaTh 3IEKTPOJBHKVINVIO CHIV TalbBaHHYECKOro 3NIeMeHTa IIpH
CTaHJAPTHEIX VCIOBHAX, PACCIHTATH 3IeKTPOABIAVIOVIO CHIIV TAIbBEaHHIECKOT 0 3IeMeHTa
upu Temmepatype 235 'C u xormenTpamuax C(AY) = 0,1 moms/n; C(Nit™) = 0,1 Moms/n.
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HuauengyaasHoe 3aganHe «JIeKTPOIHI»
BAPHAHT Nel
1. JIns cesyviomsx E€MecTE HANHCaTh VPAaBHEHHA SIeKTPOSHEIX IPOLECCOE IIPH JIeKTPOIHIE H
VEa3aTh, KAKHE IIPOIVETEl 00pa3vIOTCA Ha KaTOJE H aHOJE:
a) paciimae KBr ¢ HepacTEopHMEIME 30eKTpogdani; 0) pacteop CuS04 c HHepTHEIME
snexTpogami; B) pacteop KOH c rpaduToEsnME 3nekTpogamu: ) pacTeop NaBr ¢ MegHemM
AHOZOM.

b

Kaxme npogykTel 00pasviOTCA NPH 3IEKTPOIH3e BogHOTO pacTEopa AgNO3: ¢ HHepPTHEIMH
3neKTpoJams ! HanummTe vpaEHeHHA 31eKTPOJHEIX IponeccoE. CKOMBKO EpeMeHH HVEHO
OpPONVCKATh 9Epes pacTEop TOK CHIOH 3.5 A, 9T00B MOKPEITE OPeIMeT C NOBepXHOoCTRI0 80
em? croeM cepetpa Tommmaod 0,005 s (maoTHOCTE cepedpa 10,5 r/end)?

Hupuenayvaasaoe 3aganne «Kopposus Merannos»
BAPHAHT Nel
1. Cocraeuts cxeMy KOPpPOSHOHHOTO TaIbEAHHIECKOTO 3IMEHT3d, EBOSHHEAIOIETO B
atvocdepHEIN VCIOBHSY BO BIAKHOM BOZOVXE IPH KOHTAKTE Mele3a H HHKenrd Hanmcats
VPABEHEHHA 3IeKTPOJHEIX IPOLeCcCOR H VPAEHEHHE NPOIecca KOPPO3IHH.
Henesnoe HagemHe nokpelmH cEHENOM. OnpesenHTe THI DOKPEITHE, HATHITHTE VPARHEHHA

b

HWICKTDOOHBIX MPOOECCOE EKOPPOZHH H3IOSIHA B CEPHDfI KEHCIOTE, €dJIH IIOKPRITHE HE
PaspVINEHDO H B (JIVHAE €70 PASpPVIIEHHA, COCTABRTE CREMY IAIBEAHHYIECKOT O JJIEMEHTA.

HugaenavansHoe 3agaade «PacTeopei»
BAPHAHT Nel
1. Kaxopa MomapHas xoHIeHTpanud pacteopa, /00 s xotoporo comepskat 23,32 r H25047
PaccumTafiTe THTp. HOPMATEHVIO KOHITEHTPAITHI) H MACCOEVI) JOMK CEpHOH KHMCIOTEL B
pPACTEOPE, 8CHH eT0 INIOTHOCTE cocTaemaeT 1,02 o/

tod

. Kax waMenuTCcd TeMmepaTvpa KHIEHHS H 2aMep3aHHd IOpH oDpaz0BaHHH pacTEopa IIO
CPAaBHEHHK ¢ IHcToH oo, ecid B 100 r 2ogs pacteoputs 60 r caxapozsr C12H220117

3. Bogmo-cnupToRLiii pacTeop, cogepsxammii 15% cmpta (p = 0,97 r/ym) kxpucTammizvercs IpH
Temmeparvpe -7,12 °C. HafiTH MoIApHVIO Maccy CIHPTA H OCMOTHYECKOE JAEJICHHE pacTEOpa
mpu 293 K.

4. TIpm 100 °C gapmeHHe HACEINEHHOTO IIapa BEOZEl Hag pacTEOpoM, cofepsxammm 0,05 mons

cviabdata HaTpuA B 430 r Boger, pasmo 100, 83 klla. Jarmense HaCRIIEHHOTO Iapa BEOOEl IPH

3ToH Temmepatyvpe paemo 101,32 xlla. Onpegensite Ka&VIOVIOCA CTENEHB OHCCOLHAIIHEH

cviasdaTa HATPHA.

9.1.4. IlIpuMepHBIii NepevYeHb TeM JJIs1 KOHCIIEKTOB CAMONOATOTOBKH

OCHOBHBIE TTOHSITHS U 3aKOHBI XMMHH.

3HepreT1/H<a XUMHNYCCKUX MPOLCCCOB. XuMudeckas TCPMOANHAMHKA.
XuMH4ecKass KHHETHKA. XMMUYECKOE PAaBHOBECHE.
DnexTpoxumMmuueckue mnpoueccel. Kopposus meTanios.

PacTtBopsI.

Crpoenue atoma. [lepuognueckuit 3aKoH. XUMHUYECKasi CBSI3b.

SN hE BN =

9.1.5. [IpuMepHBbIii NepevyeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codeceq0BaHUs

1. OCHOBHBIE ITOHATHUA U 3AKOHbBI XUMUMU 1. JlaliTe onpeneneHusi MOHATUAM «aTOM.
N3 gero on cocTout, nMeeT U oH 3apsa? [IpuBenure miaHeTapHyO MOJIENb CTPOCHHS aToMa. 2.
KaxoB 3apsin anextpona? 3a cuer 4ero mpoTeKaeT XMMUYecKas peakilus, B YeM €€ CyIHOCTh? 3.
Uto Takoe mosiekyina? Mmeet nu ona 3apsa? [IpuBenute npumepsl MOJEKy BeliecTB. M3 yero
oHM coctoAT? 4. Uto Takoe noH? Umeet nu oH 3apsan? Kakue ecTh TUIIBI HOHOB M KaK OHU
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HasbiBatoTC? [IpuBeauTe npuMepsl HOHOB pa3Horo tumna. Kak o0pa3yroTcs T€ Wil MHbIE THUIIBI
noHoB? OT 4yero 3aBUCHUT 3apsan moHa? 5. [lpuBenute mpuMep XMMHUYECKOTO 3JIEMEHTA B
COCTOSIHMAX: aTOM, MoJiekyia, uoH. IlosicHuTe, B 4eM pa3zHUIla MEXKIY dTUMH TpeMs
COCTOSIHUSIMU U KaKUMHU CBOMCTBaMU 00JIafiaeT Ta WM MHas yactuua. 6. UTo Takoe KOIM4ecTBO
BemiectBa? Kak oHo o6o3HadaeTcs, B yeM u3mepsiercsi? CKOJIBKO YacTHUIl CONEPKUT 1 Mo
BemecTBa? Kak o6o3HavaeTcs uucio yactun? 7. Uto Ttakoe momspHas macca? Kak oHa
obo3HauaeTcs, B yeM u3Mepsetcs? Kak paccunrtats MomsipHyto maccy BemectB? 8. [IpuBeaute
NpUMEPbl XUMUUYECKUX BEIIECTB. YTO MOKa3bIBalOT MOJACTPOUYHBIE MHAEKCH B (popmynax
xuMuueckux BemecTB? 9. Uto Takoe crexmomeTpuueckue koddburnuents? s gyero ux
paccTaBISIOT B yPaBHEHUSIX XUMHUYECKUX peaknui? KakoBbl mpaBuia pacCTAaHOBKH
kod(ppurmenToB? UTo MoKa3pIBaE€T CTEXUOMETPUICCKUM KO PHUITUEHT B ypaBHEHUN PEAKITUU?
10. Chopmynupyiite 3akoH ABoraapo. Uto Takoe HopMaibHbIe YCaoBUsA? UTO Takoe MOJISIPHBII
o06bveM raza? Kak on o0o3HavaeTcs, B ueM uU3MepseTcs U yemy oH paBeH? Kakoil o0bem
3aHUMaeT ra3 kKoamdecTBoM 1 mMonp npu H.y.? 11. Kak paccuutsiBaeTcs o0beM rasa mnpu
YCIIOBHSIX, OTJIMYHBIX OT HOpMasibHbIX? IIpuBeaute ypaBHenue MenpaeneeBa-Knaneiipona,
MOSCHUTE KaKHe BEJIUYUHBI TaM HcHoib3ytoTcs. 12. [IpuBenute OCHOBHBIE (GOPMYIIBI AJIS
pacyera KoJu4ecTBa BemecTBa. Kakue BeIUUUHBI A1l 3TOro ucnoib3yrrcsa? 13. Uto takoe
MpocThIe U clokHbIe BemecTBa? [IpuBenure nx knaccudukanuro. 14. M3 9ero cocToaT OKCHIbI,
COJIM, KUCJIOThI, OCHOBaHUs? UTo Takoe KHUCIOTHbIe ocTaTku? [IpuBeaute mpuMepsl 3TUX
coenuneHuit. 15. Uto Ttakoe skBuBajeHT? UTo Takoe (HakTOp SKBUBAJCHTHOCTH M KaK OH
ob6o3Havaercs? Kak ero MmoxHo paccuntath? J{J1s KaKMX 3JIEMEHTOB OH SIBJISICTCS IIOCTOSIHHBIM U
nouemy? IlpuBenute npumepsl. 16. Kak paccunTaTh 3KBUBAJICHTHYIO MacCy MPOCTHIX U
cioxHbIx BemecTB? [IpuBenure GopMybl, MOACHUTE KAKUE BEJIMUYUHBI B HUX UCIOIb3YIOTCS.
Kak o603HauaeTcs SKBUBaJeHTHAs Macca, B uem uMepsetcsa? 17. Uto Takoe S3KBUBAJICHTHBIN
00beM raza? Kak ero moxxHo paccuurtats? [lpuBeaure dhopmyiny, MOACHUTE KaKUE BEITMIHMHBI
TaM ucnoap3ywrcsa. 18. Chopmynupyiite 3aKOH JKBHBAJCHTOB, NMPUBEIAUTE €TO0
MaTeMaTH4YeCcKoe BbIpaxeHue. I[lpuBeaute npumep NPUMEHEHHUS 3TOTrO 3akoHa. 19.
CdopmynupyiiTe 3aKOH MTOCTOSTHCTBA cocTaBa BemecTBa. Yto takoe Oepromnuasi? [IpuBeaure
MpUMeEpbl BEIIECTB MOCTOSHHOTO M HEeMOCTOsSHHOTO cocTaBa. 20. ChopMmynupyiTe 3aKoH
ABoTazIpo M CIEACTBUA U3 HETO, osicHuTe Ha mpumepe. 21. ChopMmynupyiTe 3aK0H 00bEMHBIX
OTHOIIEHUH, MOSICHUTE, JJId KaKuX pacuyeToB OoH mpuMeHuM. 22. Chopmynupyiite 3aKoH
COXpaHEHUS MacChl BEIIECTBA.

2. OQHEPTETUKA XUMUWYECKUX I[MTPOLUECCOB. XUMNUYECKAS TEPMO/JNMHAMUKA. 1.
Uto u3yyaeT xumuueckasa TepMoauHamuka? 2. [laiite onpeaesieHUe MOHATHIO «XUMHUYECKast
cucteMay. 3. llepeuncnnure TUIBI XUMUUYECKUX CUCTEM, TAUTE UX XapaKTepUCTUKY. [IpuBeaure
npumepsl. 19 49595 4. Kakue mapaMeTpbl BIHAIOT HA TEPMOJIUHAMHYECKOE COCTOSIHUE
cuctembl? Uto Takoe cTaHAapTHbIE yciaoBuUs? 5. UeM xapakTepu3zyeTcs TEPMOJIMHAMUYECKOE
paBHOBecue cuctembl? 6. Kakue Tumbl TepMOAMHAMHYECKUX MPOILIECCOB MOTYT MPOTEKaTh B
xuMudeckux cucremax? Jlaiite mx xapaktepuctuky. 7. Chopmynupyite 1 3akoH
TEPMOJIMHAMHUKH, 3alHILIUTE €r0 MaTeMaTH4YecKoe BbIpakeHue. [laiite onpeneiaeHre MOHATHUAM
«TEIIoTa», «paboTa», «BHYTPEHHsS dHeprus». Kak MOXHO MHTEpNpPETHUPOBATh 3TOT 3aKOH
MPUMEHHUTENbHO K XuMUueckomy mponeccy? 8. Kakas paboTa daiie BCero coBepuaroTcs B
xuMmudeckux cucremax? Kak ee MoxHo paccuutars? 9. JlaiiTe onpenenenue sutanbnuu. Kak ee
MOKHO paccuutaTh?. Kak ona o6o3navaercs, B yeM u3amepsiercs? 10. Uto Takoe TemioBoit
apdekt peaknuu? Kak oH 0603HauaeTcs, B 4eM U3MEPSAETCs, YEMY OH PaBEH MPHU MOCTOSTHHOM
naBineHun? JlaiiTe onpeaeseHue 3K30- U SHAOTEPMHUUYECKON peakunu. UYTo MOKHO CKa3aTh O
termioBoM 3¢ dexre oOpaTuMoro xumuueckoro nporecca? 11. Uro uzydaer tepmoxumusa? Uto
Takoe TepMoxumuueckoe ypaBHeHue? Ilepeuncnure 0cOOEHHOCTH 3aIUCU TEPMOXUMHUYECKHUX
ypaBHeHu#l. 12. UTo Takoe cTaHmapTHas J>HTalbnus oOpa3zoBanus BemecTBa? Kak oHa
0003HayaeTcs, B UeM U3MEPSIETCA M Kakue 3HaYeHUs1 MokeT npuHuMath? 13. Chopmynupyiite
3akoH ['ecca. [lossicHUTE CMBICT ATOro 3aKOHAa HAa NMPUMEPE XMMHUYECKOU peakumuu. 14.
Chopmynupyiite cineactsue u3 3akoHa ['ecca. [IpuBenure MaTeMaTH4eCcKOE BBIpaKCHHUE,
MOSICHUTE, JIJIS pacueTa KaKOWd BEJIMYUHBI OHO NpuMeHsiercs. 15. Uto takoe sHTponus? B yem
OHa M3MepseTcs, Kak o0o3HadaeTcs? Kak ee moxxHO paccunTtath? OT Kakux (akTOpOB OHA
3aBucHT? 16. [losgscHUTEe Ha nmpuMepe, KaK U3MEHSIETCS SHTPOMUS BEIIECTBA MPU MOBBIIICHUU
temnepaTypbl. C yeM cBsi3aHbl 3TH U3MEHEHUsA? B KakoMm arperaTHOM COCTOSIHUU SHTPOMUS
camasi Bbicokas W mouemy? 17. UTo Takoe cTaHAapTHAas HTPOMMS BEIIECTBA, KaK OHA
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o0o3HavaeTcs, B ueM usmepsierca? 18. Kak M0OXHO paccuuTaTh M3MEHEHHE DHTPOIUH B
npouecce XuMUYeckux peakuui? llpuBenure maremMaTudyeckoe BbIpakeHue. 19.
Chopmynupyiite 2 3aKOH TepMOAUHAMUKH. I KaKUX CUCTEM OH MpuUMEeHUM? MoxeTt Ju
peakius npoTekaTh ¢ yMeHblleHueM sHTponuu? Kakue nBa gakrtopa ABASIOTCS ABUKYLIEH
CUJION caMoTpou3BoJIbHOTO TIpoTekanus peakuuu? 20. Kak paccuurats sHepruto ['md6ca? Kak
oHa o0Oo3HavaeTcs, B 4yeM uamepsierca? [y dero ucmonb3yercs dta BenudnHa? KakoBbl
KPUTEPUN CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEaKLIUK B IPSIMOM U OOpPaTHOM HanpaBieHUH?

3. XUMNYECKASA KMHETUKA. XUMNWYECKOE PABHOBECHE. 1. Uto usyuaert
xuMuueckas kuHetuka? 2. YUro takoe koHneHntpamusa? Kak ona o6o3nauaercsa? Kak nzmensercs
KOHIICHTpALHUsI UCXOAHBIX peareHTOB U MPOJYKTOB MpHU MpoTekaHnuu peakiuu? IlpuBenure
npumep. 3. JlaiiTe onpeeneHne CKOpocTu XuMuieckon peakiuu. Kak ona o6o3Havaercsa? Kak
€€ MOXHO paccunTaTh? UTO Takoe 3jeMeHTapHbli akT peakiuu? 4. UTo Takoe roMOTreHHbIE U
rereporennbie peakuuu? Ilpusenure npumepsl. 5. UTo Takoe oOpaTuMbple U HEOOpATUMBIE
peakiuu? IlpuBenutre mpumepsl. 6. OT KakuX (aKTOPOB 3aBUCHUT CKOPOCTh XMMHUUYECKOU
peakuuu? 7. Kak u3MeHseTCs CKOPOCTh MPU U3MEHEHHH CTEIEHU TUCIEPCHOCTH, arperaTHOro
COCTOSIHUSI, BHEITHETO HEPreThuUecKoro Bo3necteusa? 8. Kak 3aBUCUT CKOPOCTh XMMUUYECKOU
peakuuu OT KOHIeHTpaluii peareHToB? 9. ChopmynupyiiTe 3aK0H JEUCTBYIOIIUX MAacC s
CKOpOCTH XUMHYECKOW peakiuu. [IpuBenute ero maremaruueckoe BbipaxkeHue. [losacuure,
KaKHle BEJIMYUHBI UCIOJIb3YIOTCS B 3TOM BBIpaK€HHH. UTO Takoe KMHETUYECKOE ypaBHEHHE
peaknuun? Kakue ecth mpaBuia 3anucu 3[AM s peakuuil ¢ yyacTueM TBEPABIX W
razoo0pa3ueix BemecTB? 10. UTo Takoe KoHCTaHTa ckopocTu peakuun? Kak ona o6o3HavyaeTcs?
Ot yero ona 3aBucut? 20 49595 11. Kak 3aBHUCUT CKOPOCTh XUMHUUYECKOU peaKIUu OT
temnepatypsl? OtBeT nosicaute. 12. Chopmynupyiite npasmwio Bant-I'odda, mpusenute ero
MartemMaTudeckoe BoipaxkeHue. 13. UTo mokassiBaeT TeMmepaTypHbIid KO3 GHUITMEHT CKOPOCTH
peaknuu? Kak oH o0o3HavaeTcss U yuemy MoxeT ObITh paBeH? 14. Uto Takoe s dhexTuBHOE
coyaapenue yactun? Kak u3mMeHsieTcss sHEpreTUKa CUCTEMBbI MPU MEPexXoJe OT UCXOTHBIX
peareHTam K npoaykram peakuuu? [IpuBeaure rpadudeckuii mpumep, oTBeT nosicaute. 15. Uto
TaKoe dHeprus akTuBanuu peakuu? Kak ona o6o3navaetcs, B yeM uzmepsierca? OT dyero oHa
3aBUCUT? Kak CBsI3aHBI CKOPOCTh peakiMu 1 dHeprus aktuBauuu? 16. [IpuBenure ypaBHeHuUe
Appennyca. [losicHuTe, Kakie BEIMUHUHBI B HETO BXOAAT U KaKyl0 3aBUCUMOCTh YCTaHaBIMBAET
310 ypaBHeHue. 17. Uto takoe karanuzatop? KakoB MexaHusM JeilcTBusA karanuszatopa? 18.
[alite onpenesieHMe XUMUUYECKOTO paBHOBecUs. UTO Takoe paBHOBECHAs KOHIEHTpPAILUs
BemecTB? Kak ona o6o3nauaercsa? 19. Urto takoe koHcTaHTa paBHoBecusi? Kak oHa
o6o3Hauvaercsa? Hamumure MaTtemaTHdecKkoe BbIpaKE€HHE JJIs1 KOHCTAHTHI paBHOBECHS,
MOSICHUTE, KaKue BEJIMYUHBl TaM HCNoJb3yloTca? KakoBbl mpaBuiia 3alMCU KOHCTAHTHI
paBHOBECHS, €CJIM B XUMHUECKOW peaKIMi y4yacTBYIOT TBEP/IbIe WM Ta3000pa3Hblie BeliecTBa?
20. Kakue (akTopsl BIUAIOT HA CMEIICHUE XUMUYECKOTO paBHOBecus? [losicHuTe, 4TO 03HAYaeT
CMEIIICHNE XUMHUUECKOTO PaBHOBECHS «BIIEBOY, «BIpaBo»? 21. Chopmynupyiite npunmun Jle-
[Marenve. Kyna cmemniaercss paBHOBECHE MPU MOBBIIMICHUH WM MOHUKEHUU TEMIIEPaTYphI,
JaBJICHUSI, KOHIEHTpaluu?

4. QJIEKTPOXUMUYECKUE ITPOLHECCHI. KOPPO3UA METAJUJIOB. 1. Yro uzyuaer
ANIEKTPOXUMHUSI? 3a CYET Yero MpoTEeKAalT AJIEKTpoXxuMuueckue mnpoueccol? 2. Uto takoe
OKHCJIUTEJIbHO-BOCCTAHOBUTENbHBIE peakuuu? JlaliTe omnpeneneHue MOHATHSAM «CTENEHb
OKHCJICHUS», «BOCCTAHOBUTEIDY, OKUCIUTENbY, «OKUCIECHUEY, «BOCCTaHOBIEHHUEY. [IpuBenuTe
npuMepsbl. 3. Uto Takoe 351ekTpoabl? M3 yero u3 narorasnuparot? Kakue npoueccsl NpoOUCXoasT
Ha MMOBEPXHOCTU METAJUIMYECKOT0 3JIEKTPO/Ia MPHU MOTPYKEHUH €r0 B PACTBOP MOHOB TOTO Ke
Metamia? 4. Kak oOpa3yeTcsi IBOWHON 3JICKTPHUYECKUM Cia0K? UTO Takoe AJIEKTPOIHBIN
notenmuan? 5. Uto Takoe paBHOBECHBIN JIEKTPOAHBIN noTeHnnan? Kak oH o60o3HavyaeTcs, B
yeMm uszmepsercsa? Uto xapakrepusyeT 3ta BeanunHa? OT yero oHa 3aBucut? 6. Uto Takoe
CTaHAAPTHBIN BOJOPOAHBIN 3yiekTpoA? [nsg dero oH ucnonb3yercs? Uemy paBeH €ro
AJIEKTPOHBIA moTeHIMan? 7. YTo Takoe cTaHJapTHBIN 3JIEKTPOAHBIN MOTeHIMan MeTamuia? Kak
OH 0003HavaeTcs, B YeM n3mepsiercs? Uto xapakrepusyeT naHHas BenununHa? Kakue 3HaueHHs
oHa MOkeT npuHUMaTh? 8. OT KakuxX (HaKTOPOB 3aBUCHUT dIEKTPOAHBIN nmoTeHnuan? [Ipuseaure
MOJIHOE U COKpalleHHoe ypaBHeHus Hepucrta. [losicHuTte, kakue BeTUWYUHBI TaM UCTIONb3YIOTCS.
B kakux ciydasix UCHoab3yoTcs 3TH ypaBHEeHUA? 9. UTO mOKa3bIBaeT PAJl JICKTPOXUMHUUECKHUX
HanpsbkeHuil metannoB? Kak pacnmonoxeHsl meTayibl B 3ToM psaay? C udem cBsizaHa
BOCCTaHOBHUTENIbHAsI cr1ocoOHOCTh MeTaiioB? 10. Uto Takoe ranbBaHnueckuii anement? 13 yero
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oH coctouT? N300pa3ute ycTpolCTBO raibBaHUUeCcKOTO eMeHTa. 11. Kak 3apsbkeHsl kaToa u
aHOJ B rajibBaHHMYeCKOM 3jieMeHTe? Kakue mpouecchl NpoTeKaT y ux noBepxHoctu? ['ne
BO3HHUKAET 3JIEKTPUUECKUN TOK B FaJIbBAHMUECKOM 3yieMeHTe? B kakoMm HampaBiIeHUM IBHKYTCS
AJIEKTPOHBI B rajbBaHuueckom syeMmeHTe? 12. Ha mpumepe raabBaHHYECKOTO 3JIEMEHTA
Hanusnsa-SIko0u pacckaXuTe KakHhe 3JIEKTPOXMMHUYECKHE MPOLECChl TaM IMPOTEKAIOT.
Hanumure ypaBHeHHA peakuuil Ha katoae W aHoxe. 13. Kak 3amuceiBaeTcsi cxema
raibBaHnyeckoro sneMenrta? Ilpusenure npumep. 14. Uto Takoe 3JEKTpOABHKYIIAs CUia
raipbBaHn4eckoro aneMmenta? Kak ona o6o3Hauaercs, B ueM usMepsercs? Kak ee MoxHO
paccuutath? 15. Uto Takoe snekTposu3? M3 yero cocTout cucremMa, rjae npoTekaeTt
anekTposn3? M3o6pasute rpadudecku. 16. Kak 3apspkeHbl KaTOA U aHOJ MPH DIICKTPOIU3e?
Kakue nmpoueccel mpoTeKaloT y MOBEPXHOCTH 3JIEKTPoaoB? 17. Kakue THUNBI 3JE€KTPOIOB
HCTOJIB3YIOTCS TIpH 3iekTposin3e? M3 ywero onn usrorasnusaroTces? [IlpuBeaure npumepsl. 18.
KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOIn3a B paciuiaBax? Kakue mponecchl NpoTeKaroT
Ha a”Hojae u karone? IlpuBenute nmpumep. 19. KakoBbl 3aKOHOMEPHOCTU MPOTEKAHUSA
aNieKTpoau3a B pacTtBopax? Kakue mponeccsl NpoTeKarT Ha aHoae U katonae? IlpuBenute
npumepsl. 20. Chopmynupyiite 1 u 2 3akonsl Papazges. [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. YUto Takoe Koppo3us MeTauioB? Uem xapakTepusyercs npouecc Koppo3uu?
[ToueMy KOppO3Hsi HETATUBHO BJIHUSET HA METAJUIMYECKUE KOHCTPYKIMU U uzaenus? 23. Uro
Takoe XuMuueckas koppos3usi? B kakux cpenax ona mpotekaeT? Kakue ObIBAIOT THUIIBI
xuMmudecko kopposuu? [Ipuseaure npumepsl. 24. B yem 3akimovyaeTcs MEXaHU3M XUMUYECKOM
Koppo3uu? Hamumure ypaBHEHUS peakiluid, mpuBeauTe nmpumepsl. 25. OT kakux (GpakTopoB
3aBUCUT CKOPOCTh XMMHUYECKON Koppo3uu? [loueMy y HEKOTOpPBIX METAJJIOB CO BPEMEHEM
CKOpOCTh Koppo3uu 3amemnsiercs? Kakas cpema cmocoOCTByeT NMPOTEKAHUIO KOPPO3UM?
[IpuBenute npumepsl. [loueMy ¢ pocToM TeMmepaTypbl CKOPOCTbh KOPpPO3uHU Bo3pactaer? 26.
Kakue mecta B U31eUsIX U KOHCTPYKIUSX SBJISIOTCS KOPPO3MOHHO OMACHBIMU U mouemy? 27.
Urto takoe 3jekTpoxumuueckas koppo3ua? B kakux cpegax oHa mporekaer? 28. B uem
3aKJII0YAETCA MEXaHU3M dJIEKTPOXUMHUYecKkoi kopposuu? Kakas cpena et crmocooctByer? 29.
Ha npumepe xoppo3uu cTajd KHCIOPOJAOM BO3AYyXa BO BIXKHOW Cpejie MOSICHUTE MEXaHU3M
MPOTEKAHUS JIEKTPOXUMHUUYECKOW Koppo3uu. 30. Kakue MeTamnbl Hambosee MoIBEp>KEHBI
koppo3un? [loueMy HEKOTOpbIE METaJJIbl, HECMOTPS Ha UX BBICOKYI0 BOCCTAHOBHUTEIbHYIO
CIIOCOOHOCTh, HE ToaBepratTcs koppo3uu? [IpuBenure mpumepsl TakKux meTaniaoB. 31.
[TepeuncnuTe METOIBI 3aLIMTHI METAJVIOB OT KOppo3uu. 32. UTo Takoe JIerupoBaHUE METAIIIOB?
Kakue BemjecTBa BBICTYNAIOT JISTUPYIOIUMHU J100OaBKaMU M KaK OHU BJIMSIOT Ha CBOICTBa
Metajuia? [loueMy mpu JerupoBaHUM MeTajlja CKOPOCTh KOpPpo3uu 3amemisercsa? Uem
00yCJIOBJIEHO TO, YTO COBPEMEHHBIC CTaju SABJIAIOTCS HepkaBewmumu? 33. Uto Takoe
3alUTHBIE MOKPBITUA? M3 dyero onun msroraBauBaroTcsa? 34. B yeM oTiimune KaTOAHBIX U
AQHOJHBIX METAJUIMYECKUX NOKPBITUU? [losicHUTE MeXaHMW3M 3alMThl TAaKUX MOKPBITHM Ha
npuMepax. Kakue HeqJOCTaTKM €CTh y TOTO WJIM MHOrO THna mokpeitus? 35. U3 yero
M3TOTaBIMBAIOT HEMETaJJIMuecKue 3amuTHeie nokpbiTusi? [IpuBenure mpumepsl. KakoBbl
HEIOCTAaTKW TaKuX MOKPBITUH? 36. Ha yeM OCHOBaHBI METO/bI AJEKTPOXUMHUYECKON 3aIIUTHI?
[TosicHuTe MEXaHU3M FIEKTPOXUMHUECKOHN 3alIUThl HA IPUMEPE METO1a MPOTEKTOPHOM 3aIIUThI
CTaJBbHOTO TPyOOMpOBOJIa B MOpPCKOM Boje. 37. UTo Takoe KaTOMHASA W aHOJHAs 3amura’?
[TosicHuTe MexaHu3M 3amuThl Ha nmpumepax. 38. Pacckaxute 00 M3MEHEHUU CBOWCTB
KOoppo3uoHHOU cpeanl. Kakumu criocobamu oHo gocturaercs? 39. Kakue dakTopsl HYyKHO
YYUTBHIBATh MPU KOHCTPYUPOBAHUU H3JEIUN, YTOOBI MPEIOTBPATUTH MPOLECCH MPOTEKAHUS
KOppo3uu?

5. PACTBOPBI. 1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBopuTens? [lpuBeaure
npumepsl. [IpuBenure knaccudukamnuo pacTBOpoB. 2. KakoBbI ¢X0/1cTBa/OTIMYMS PACTBOPOB C
MEXaHUYECKUMH CMECSAMHU U XUMHUYECKHUMHU coeduHeHUusiMu? Uto u3 cebs mpeacTaBiseT
pacTBOp, COTJIACHO COBPEMEHHBIM mnpeacTaBiaeHuAM? 22 49595 3. Onummurte mporecc
pacTBOpPEHUs TBEPAOIo Tejia B XKUIAKOM pacTBoputene. Kak mpoucxoaut kpucramnuzanus? 4.
Uto Takoe koHueHTpanusa? UTo Takoe HACHIIEHHBIN, pa30aBIeHHBIN, KOHIICHTPUPOBAHHBIN
pactBop? 5. OnumuTe crnocoObl BHIPAXEHUSI KOHICHTPAIUU PACTBOPOB, MPHUBEIUTE
o0o3HavyeHus1, GOpMyJIbl I pacueTa KOHIEHTpAIUi, eAMHUIBl U3MepeHus (MaccoBast 10,
MOJISIpHAsl J10Jisl, MOJsipHas KOHILEHTpalus, MOJIsJbHAas KOHIIEHTpalHsi, HOpMajibHas
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KOHIIeHTpauus, TUTp). Kak MOkKHO KpaTKo 0003HAYUTh €JUHUIIBI U3MEPEHUS MOJSIPHOU U
HOpMaJibHOU KoHIeHTpanuu? IlpuBeaure npumep. Kak paccumThiBaeTCss SKBUBAJECHT A
KUCIJIOT, OCHOBaHMWH, coyieii? 6. Uto Takoe pactBopuMocTh? IlpuBenure kiaccudpuraiuio
BEIIECTB 10 UX pacTBOpUMoOcTU. Kak BIHsAET MOISPHOCTh BELIECTB Ha UX pacTBopuMocTh? Kax
BIIMSIET TEMIIEpaTypa Ha pacTBOPUMOCTh BemecTB? 7. UTO Takoe MmepeHachlleHHbIN pacTBop? B
KaKUX YCJIOBHSIX €r0 MOXHO MOJNYy4YUTh? B Kakux ciayyasx U30bITOK pacTBOPEHHOTO BEIIECTBA
HAa4YMHAET BBINAAATh B OCAJ0K M3 NMEPEHACHIIIEHHOTO pacTBopa? 8. Kakue mpoiecchl IpoTeKaroT
npu obpaszoBaHum pactBopa? Kak m3ameHseTcs mpu 3TOM dHeprus cucteMmbr? Kakumu
dbakTopamMu omnpenaensieTcsa TemnoBod 3ddekT mporecca pactBopeHus? 9. Urto takoe
COJIbBATAITWS, THAPATAIINS, CONBBATHI, TUAPATHI? UTO MIPEACTABISIIOT COO0M KPUCTATIOTHAPATHI?
[IpuBenute mpumepsl. UeM oOycioBieHo oOpa3oBanue kpuctammtoruaparo? 10. Uro Ttakoe
AIIEKTPOJIUTHI, HEANEKTPOoJIuThl? Kakue BenecTBa OTHOCSATCS K TOMY WM UHOMY TUIy? UTo
TaKoe 3JIEKTPOIUTHYECKas Auccouranus? YTo Takoe M30TOHUYECKUH KO3PIULIUEHT, YeMy OH
MOXET OBITh paBeH, oT 4ero 3aBucuT? 11. Uto Takoe crenens auccoruanuu? Kakue BemecTa
OTHOCATCS K cIa0BbIM M CUJBbHBIM 3JIEKTpoauTaM U nmouemy? OT yero 3aBUCUT CTENEHb
nucconnanuu? 12. Yro Takoe kaxymaiacs CTeneHb Aucconuanuu? s kakux pacTBOPOB
npuMeHuMo 310 nousaTue? Kak ee MoxxHo paccuutath? 13. Kak 3anuceiBaeTcs BbIpaKEHUE
KOHCTAHThl AUCCOIMALUU AJdsA CcIabbIX 3JeKTpoJuToB? OT 4ero 3aBUCUT KOHCTAHTa
nuccornmanun? Yto nmokassiBaet 31a BenuuuHa? 14. [IpuBenure 3akoH pa3BencHus OcraBaibia.
Kak 3aBUCHT cTeneHb AHCCOIUAIMU OT KOHIEHTpanuu 3iaektpoauta? 15. [IpuBenute
ypaBHEHHE JJIEKTPOJIUTUYECKON Auccoluanuu Boabl. K kakoMy THIy 3JIEKTPOJUTOB OHA
otHocutTca? 16. Uto Takoe moHHOE mpousBeneHue Boabsl? HeMy oHo paBHO? Uemy paBHaA
KOHIICHTpAIUsl MOHOB BOJAOPOJA U THAPOKCOrpynn B HelTpaibHOM pacTBope? KakoBo ux
COOTHOIIIEHUE B KUCJION M 1iesouHoit cpene? 17. Uto Takoe BogopoaHbIi noka3atenb? Kakue
3HAYCHUSI OH MOKeT npuHuMaTh? Kak oH paccunthiBaeTca? Kak onpenenuts xapakTep Cpeabl
110 3HAYECHUIO BOJIOpOoAHOTO noka3arensa? 18. UTo Takoe KoIMraTuBHbIE CBOMCTBA pacTBOPOB?
19. Yrto Takoe ocmoc? [losicaute, mpuBeaute npumep. Ha kakom Gpu3ndecKkom sIBICHUU OCHOBaH
ocmoc? 20. Uto Ttakoe ocMoTuueckoe aaBieHue? [Ipu Kakux yCIOBUSIX OINpEHesieTcs
ocMoTuueckoe aaBienne? Kak ero MoXHO paccuuTaTh I PaCTBOPOB HEIJIEKTPOIUTOB U
pactBopoB 2ekTpoauToB? [IpuBenure 3akon Bant-I'odda. [Jnsg kakux cucteM oH cripaBeiuB?
21. Kak u3MmeHseTcs JaBJIE€HUE HACBIIIEHHOTO Mapa pacTBOpa MO CPAaBHEHHUIO C YHUCTHIM
pactBoputenieM? [IpuBenute 3akoH Payis Uisi HEAJIEKTPOJIUTOB U AIEKTPOIUTOB. 22. Kak
M3MEHSIOTCS TeMIlepaTypa 3aMep3aHus pacTBopa U TeMmIepaTypa KHUIEHHUsS pacTBopa IO
CpPaBHEHUIO C YUCTHIM pacTBoputesneM? Kak MOKHO paccuuTaTh U3MEHEHHUE TEMIEePaTyphbl s
HEAJIEKTPOJIMTOB U 3JEKTPOJIUTOB? OT 4ero 3aBUCIT KPUOCKOMUYECKast U 30yIITHOCKOHYECKast
MIOCTOSIHHBIE?

6. CTPOEHUE ATOMA. IIEPMOJMYECKUI 3AKOH 1 IEPUOJMYECKASI CUCTEMA
XUMNYECKUX 2JIEMEHTOB A.M.MEHAEJIEEBA. XUMNWYECKAS CBA3b 1. Onumure
MJIAaHETapHYI0 MOJEIb CTPOeHUs aToMa (Mozaens Pesepdopaa), mokaxure rpadpudecku. 2. Ha
4yeM OCHOBaHa COBpPEMEHHAas MoJielib cTpoeHus: aroMa? Kak paccMaTpuBaercst 31€KTpOH U 23
49595 ero nBmxeHue B 3Tol momenu? 3. Uto Ttakoe anekTpoHHOe obmako? IlpuBeaute
rpaduuecky MpuMep JIEKTPOHHOro oOiaka aToMa Bogopona. Kak m3MeHseTcs MIOTHOCTh
AJIIEKTPOHHOI0 00JlaKka Mo Mepe yaalieHus OT siapa u nouemy? MMeeT 1 3JeKTpOHHOE 001aKo
rpanuiiel? 4. Uto takoe atomHast opoutans (AO)? [Touemy AO MOTYT UMETH pa3HbIE pa3Mepbl?
Kak 3To Brnimsier Ha cBoicTBa atoma? Kak o0o3HavaroTcs rpaduueckd aTOMHbBIE OpOUTAIIH,
9JIEKTPOHBI Ha opOutaisix? 5. [lepeuncinure KkBaHTOBBIC Ynca. JJIsl 4€ro OHU UCTIONB3YIOTCS ?
[Touemy HeNb3sl OMUCATh DJIEKTPOH C MOMOIILIO MOHIATHMN Kiaccuiecko pusmku (Macca,
KOoOpAWHATa, UMNyJbCc U T.1.)? 6. Kak o003HavaeTcs riiaBHOe kBaHTOoBoe umcio? Kakwme
3HAYE€HUs] MPUHHUMAET IJIaBHOE KBAHTOBOE 4uciao? 3a 4To oHO orBeudaeT? Urto Takoe
DHEPTETUYCCKUHA YPOBEHB (IJIEKTPOHHBIN Ci0M)? 7. DIEKTPOHBI KAaKOTO YHEPreTHYECKOTO
YPOBHSA HMMEIOT HAUMEHBIIYIO 3HEpPruto? DJIEKTPOHBI KAaKOTO SHEPreTUYEeCKOTO ypPOBHS
HaxoasaTcs Hambosee OJU3KO K sAapy U nouemy? Kak cBsizaH pa3mep aTOMHOW opOuTanu u
riaaBHOe KBaHTOBoe uunciio? IlpuBenure rpaduveckuii mpuMep MHOTORJIEKTPOHHOTO aToMa,
nosicuuTe orBeT. 8. Kak o0o3HavyaeTcs moO00OYHOE KBAaHTOBOE YUCIO? 3a YTO OHO OTBEUYaeT?
Kakwne 3nauenus ono npuaumaet? Kakoit popme opoutanu oHu cooTBeTCTBYIOT? [IpuBenute
rpadudyeckue npuMepbl. UTo Takoe sHepreTuueckuit moaypoeHb? 9. Kak mpoumcxomut
pacuieIieHue YHEPreTHYeCKuX ypoBHer Ha moaypoBHU? CkoIbk0 AO M 3JEKTPOHOB MOXKET
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BKJIIOYATh MOAYPOBEHB TOT0 Wiu nHoro tuma? [lokaxure rpadpudecku. 10. Kak o6o3nauaercs
MAarHUTHOE KBaHTOBOE 4MCI0? 3a 4TO OHO oTBevaeT? Kakue 3HaUYE€HUS OHO NPUHUMAET JJIS
opoutanei pazHoro tuna? IlpuBenure rpadudeckue nmpumepsl. 11. Uto takoe cnun? Kak
0003HauaeTcsl CMMHOBOE KBaHTOBOe uucio? Kakue 3HaueHus oHo npuHumaetr? UTo Ttakoe
nmapajuiebHble U aHTHIapauieabHbie cnuHbl? [IpuBenute rpaduueckue mpumepsl. 12.
Chopmymnupyiite npuniu [Taynu. CKOIbKO 3J€KTPOHOB MOTYT HAXOAUTHCS HA OJTHOW aTOMHOM
opoutanu? KakoBsl ux cnunsl? I[lpuBeaute rpaduyeckuii npumep. 13. Chopmynupyiite
npaBuio KieukoBckoro. OO0BSCHUTE C €ro MOMOINbIO, MOYEMY MPH 3aMOJHEHUU
HPHEPreTHYECKUX YPOBHEH AJEKTpOHAMH CHayaja 3aloJIHAETCS YpPOBEHb 0S, a IOTOM YKe
ypoBenb 5d. 14. Chopmynupyiite npasuiio ['yana. [IpuBenure rpadudeckuit mpumep maist d-
noxaypoBHs. Kak OyneTr mpoucxoauTh MOJIOBUHHOE 3aMoJHeHUE 3Toro moaypoBHs? 15. Kakos
MOPSAJIOK 3aMOJHEHUS PHEPTETHYECKUX YPOBHEW U MOAYypoBHEH? UTO Takoe 3JeKTpOHHAas
KoH(purypanus aroma (3nekTponHas Gopmyna)? Kak ona 3anuceiBaercs? Kakue aneKkTpoHHBIE
KOoH(pHUTYypauu sSBIs0TC ycToiuuBbiMu? 16. ChopmynupyiiTe nepuoanueckuii 3akoH. 17.
Kaxkyto ctpykrypy umeet tabnuma MenneneeBa? YKaxKHUTe, Kak ONPEACIUTh MEPHOI, TPYIIITY,
noarpymmy. 18. C Touku 3peHHs SJIEKTPOHHOW KOH(PUTYpAIIMU aTOMa, YTO MOKa3bIBaeT HOMEP
AJIEMEHTAa B IEPUOJUYECKON cUcTEMe, HOMEP rpymibl, Homep nepuoaa? Ilpuseaure npumep. 19.
Ha xakue cemeiicTBa pa3nensroTcs dJeMeHThl B Tabimie MenaeneeBa? UeM 310 00ycioBieHO?
Kakumu cBoiicTBaMH OHHM oOnamarT (MeTalnuueckue, HeMeranudeckue)? K kakum
CeMeMCcTBaM OTHOCSITCS DJIEMEHTHI TJIaBHBIX U Mo00uHbIX noarpymnmn? [IpuBeaure npumepsl. Kak
U3MEHSIOTCA MEeTaJJIMYyeCKue M HeMeTaJJMYeCKue CBOICTBa Mo mepuojaMm U rpymnmnam?
[TpuBenute npumepsl. 20. UeM onpeaensieTcsi BaJJEHTHOCTh XUMHYECKOTO 3JIEMEHTA B IJIaBHBIX
U nobounHsIx noarpynnax? Kakue 31eKTpOHBI SBISIOTCS BaJC€HTHBIMU MU MOTYT NMPUHUMATh
ydacTue B oOpa3zoBaHuu xuMmudeckon cBsa3u? 21. Uro takoe sHeprus nonuszanuu? Kak ona
U3MeHseTCs 1o nepuoAaM u rpynmam? Oo0bwsicauTe nmouemy. IlpuBenure mpumepsl. Kak sto
BIIUSIET HA XUMUYECKHUE CBOMCTBA JIEMEHTOB? Y KaKUX 3J€MEHTOB HU3KHE SHEPTUU MOHHU3ALUU
u nouemy? 22. Yto Takoe CpoACTBO K 3JIeKTpoHY? Kak OHO M3MEHseTCs MO MepuoaaM U
rpynnam? OO6bsicHuTe nmouemy. [IpuBenure mpumepsl. Kak OHO BIMSET HA XUMUYECKHE
CBOMCTBA 2JIEMEHTOB? Y KaKHX 3JIEMEHTOB BBICOKOE CPOJICTBO K AJIEKTPOHY U nouemy? 23. Kak
M3MEHSIOTCS paJuychl aTOMOB M MOHOB MO mepuojam u rpynmnam? Kak 3To BiusieTr Ha
XUMUYECKHE CBOMCTBA 37ieMeHTOB? [IpuBeauTe nmpuMepsl. Y KakuX JIEMEHTOB caMble OOJIbIITNE
panuycel U nouemy? 24 49595 24. Yto Takoe 3iaeKTpooTpulaTeibHOCTh? Kak oHa u3mensercs
no nepuonaM u rpynnam? Kak BiuseTr Ha XUMHUYECKHE CBOMCTBa 31eMeHTOB? IlpuBenute
NpUMEpPHI. Y KaKUX 3JIEMEHTOB camasl BbICOKas 3JIEKTPOOTpHULIATeIbHOCTH? 25. UTo Takoe
OKHCJIUTEIbHbIE, BOCCTAHOBUTEJbHBIE cBOMcTBAa? Kak OHM M3MEHSIOTCA MO MEpUuoaaMm U
rpynmnam? Kak 3To cBsI3aHO C 3JIEKTpOHHBIM cTpoeHueM aroma? [IpuBenure npumepsl. Kakue
BEILIECTBA SIBJIAIOTCA XOPOUIMMU BOCCTAHOBUTEISAMH, a KaKU€ OKUCIUTEIIMU U mouemy? 26.
Uem ompenenstoTcs xuMuueckue U (pusmueckue cBoiicTBa BemecTBa? 27. UTo Takoe
xuMmudeckas cBsi3b? Kakyro mpupoay, corilacHO COBpPEMEHHBIM MpEACTaBICHUSM, UMEET
xumudeckas cBsi3b? Kak U3MEeHSTCS SHEpTUsi CUCTEMBI MPU 00pa30BaHUU XUMUYECKOM CBS3U U
Kakue cuibl ee oOycnaBnuBarT? 28. [IpuBeaure npumep oOpa3oBaHUsT XUMUUECKOU CBSI3H B
MoJieKyJie Bogoponaa. YTo Takoe MoJekynsipHas opOutans? KakuMu HOJKHBI ObITH CIUHBI
B3aMMOJICUCTBYIONIUX 3JIEKTPOHOB, YTOOBI oOpa3oBanach xumMuueckas cBsa3p? 29. Jlaite
OTpeieNIeHUs XapaKTepUCTHKAM XUMHYECKOM CBSI3U: JUIMHA CBSI3M, BaJ€HTHBIN yIroj, SHEpPrus
cBsi3u. B kakux equHunax oHu uamepsarores? Kak 3aBUcuT sHeprus cBsizu OT ee JnHbl? Kakas
CBsI3b siBIsieTCs Hanbosee mpounoit? 30. [lepeunciuTe OCHOBHBIE BUJIBI XUMUYECKON CBS3H. 3 1.
JaiiTe onmpenesieHre KOBaJIEHTHOM CBsI3U. 3a cYeT 4yero oHa oOpasyercs? 32. Uem o0yCIIOBIICHBI
HampaBJICHHOCTh W HACHIIAEMOCTh KoBaJleHTHOU cBs3u? 33. Kak oOpasyeTrcss KoBajlieHTHAs
CBsI3b MO oOMeHHOMY MexaHu3My? Kakue 3J1eKTpOHBI MOTYT HpPHUHHUMAaTh y4dacTHE B
obpazoBanuu cBs3u? [lpuBenure rpaduueckuii mpumep. 34. [louemy XxumMudecKkas CBs3b MOKET
obnanate moasipHOCTHIO? UeM 00ycioBieHa nmoiasipHocTh cBsa3u? [IpuBenure nmpumep moaspHOI
MOJIEKYJIbI, TIOSICHUTE, YTO Takoe d(PhEeKTUBHBIN 3apsij, JIEKTPUUCCKUN MOMEHT JUIONA. 35.
UYro Takoe KOBaJIEHTHAs MOJIApHAas U KOBAJICHTHas HemoJispHas cBsA3b? llpuBeaure npumepsl
BEIIECTB C dTUMHU THUINaMH cBs3u. 36. Kak oOpa3yercs KoBajeHTHas CBS3b MO JOHOPHO-
axKienTopHomy Mexanusmy? 37. JlaliTe onpeaeneHue NOHATHIO BAJIEHTHOCTh. Kak MOXHO
ONPENIECNIUTh BAJIEHTHOCTH 3JieMeHTa? Kakue 371eMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTh? 38.
Uewm 00ycIiioBlIeHa BaJIGHTHOCTD, COTJIACHO METO/Iy BAJICHTHBIX CBsi3el? UTo Takoe OCHOBHOE U
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BO30yxkaeHHOe cocTossHUue atoma? [IpuBenute mpumepsl. 38. Kakue 37I€KTpOHBI SBISIOTCS
BaJICHTHBIMH 141 S,p,d,f — amemenToB? 39. Uem ompezenseTcs mpoCTpaHCTBEHHAS CTPYKYTypa
Mosekyn? [louemy Mosekyibl UMEIOT pa3Hyto hopmy? 40. JlaiiTe onpeaeneHue TUIIAM CBSI3U 110
MIePEeKPBIBAHUIO OpOUTANICH: G, T U O-CcBsA3sAM. KakuMu TunmamMu opOuTaneil oHun oopas3yroTces?
[IpuBenute rpaduueckue npumepsl. CpaBHUTE NMPOYHOCTHh O- U ncBsA3u. 41. UTto Takoe
KpaTHOCTh cBs3u? IlpuBeaure mpumep oOpa3oBaHMs OJWHAPHOW, TBOWHOM, TPOMHOM CBS3H.
Kakumu TumaMu CBSI3W 1O NEepEKPBIBAHUIO opOuTaneid oOpa3oBaHa OJWMHApHAas, JABOWHA,
TpoiHas cBa3b? CpaBHHUTE MPOYHOCTH ITHX CBs3el. 42. Uto Takoe rubpuauzanus? Kakos ee
Mexanu3M? Kak mpoucxoaut sp-, sp2, sp3 — rubpuauzanus? Kakyo reoMeTpur0 UMEIOT
MOJIEKYJIBI ¢ TAKUM THUIIOM THOpHUIM3alMK y IeHTpadbHoro aroma? [IpuBeaure mpumepsl. 43.
Pacckaxkute o ctpoeHuun TBepAbIX Tesl. UTo u3 cels npeacTaBisieT KpUcTaliinueckas pemerka?
[TpuBenute npumep. UTo xapakTepu3yeT SHEprus KpucTaaandeckou pemetku? Ilepeuncnure
XUMUYECKUE THUIbl KPUCTAIIIMYECKUX pemieTok. 44. UTo u3 ceds mpeAcTaBisieT MOJIEKyJIsspHas
KpUCTaJUIMYecKas pemrerka? Kakue yacTuibl HaXOUTCA B y3lax pemerku? Kakon Tun cBA3u
MEXIy y3J1lamu pemieTkn? KakoBa sHeprusi Takod Kpuctajmindeckoi pemerku? Kakue Bemecta
MOTYT 00pa30BBIBATh MOJICKYJISIPHBIC KpUCTaInYeckue permetku? [IpuBenure npumeps. 45.
UYro u3 cedst mpeacTaBisieT aTOMHas Kpuctaminyeckas pemerka? Kakue yacTuIbl HAXOAUTCS B
y3inax peumeTku? Kakoidl TUI CBsSI3WM MEXIy y3i1amu pemeTku? KakoBa 3Heprusi Takou
KpUcTajutnuecko pemieTkn?Kakue BemecTBa MOTYT OOpa30BBIBATH MOJIEKYJISPHBIE
kpuctamnuueckue pemetku? [IpuBenute npumepsl. KakoB MexaHu3M 0Opa3oBaHHS HOHHOM
cBs3u? UeM XxapakTepu3yeTcss MOHHOCTh CBI3U? YeM oTianyaeTcss KOBaJICHTHAs MOJIsIpHAs CBA3b
oT noHHo#? [louyeMy MOHHAs CBS3b HE 00JaJaeT HAMPABICHHOCTHIO M HACKHIIIAEMOCThIO? 47.
UYro u3 cels mpencTaBiseT MOHHAS KpUcTauinueckas pemerka? Kakue yacTullbl HaX0IUTCA B
y3inax pemeTku? Kakoil TUI CBSI3M MEXIy y3iamu pemeTku? KakoBa 3Heprusi Takou
Kpuctamndyeckoil pemetku? Kakue BeniectBa MOryT 00pa3oBbIBaTh HOHHBIE KPUCTAJIIMUECKHE
pemetku? IlpuBenute mpumepsl. 48. Uto m3 cebs mpencTtaBiseT MeTauindyeckas
KpucTtayuinueckas pemerka? Kakue gacTUIlbl HAXOAUTCS B y3Jax pemeTku? Yem oOycioBieHa
CBSI3M MeXIy y3iaMu pemerku? [louemy B KpHUCTaNIMYECKOW pelIeTKe MeTajlla 3JIEKTOHBI
HeJokanu3oBaHbl? KakoBa sHeprus Takou Kpuctamnueckon pemerku? Kakue BemiecTsa MOTyT
00pa30BBIBATh METAJUIMUECKHE KpucTalnmdeckue pemietku? [IpuBemute mpumepsi. 49.
CpaBHUTE MNPOYHOCTH, TEeMIEpaTypbl IJaBJIEHUS, MEXaHHYECKHE CBONCTBA,
3JEKTPONPOBOJHOCTb, TEIJIONPOBOJAHOCTD, JIETYYECTh Pa3HbIX THUIOB KPHUCTAIIIMYECKUX
pemeTok. OOBACHHUTE, TTOYEMY OHHM 00JIaJIal0T TEeMH WJIM WHBIMH CBOMCTBaMU?

9.1.6. IlpuMepHBIi NepedyeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

1. JlaiiTe ompeneneHue MOHATHUIO «XMMHUYECKas cucTemay». llepeunciure THUIBI XMMUYECKUX
CHUCTEM, JaliTe MX XapakTepucTuky. K KakoMy TUIy XMMHYECKOW CUCTEMBI OTHOCHUTCS
Kajmopumetp?

2. Yro Takoe temioBoil 3¢ dekT peakuun? Kak on o603HavyaeTcs, B UeM U3MeEpSAETCs, YeMy OH
paBeH IIpU ITOCTOSIHHOM JaBieHun? Jlaiite onpeneneHue 3K30- U S3HAOTEPMUYECKON pEeaKLUu.
Peakuus kakoro Tura npoTeKaeT B JaHHOM 3KCIIEpUMEHTE?

3. Kak ompenenuTs MakCHUMalbHYIO TEMIEpaTypy NPOBOAMMOIO IMpOLECCAa U paccUUTaTh Ha
OCHOBE KCIIEPUMEHTAJIBHBIX JAHHBIX TEIUIOBOM 3 dEeKT peakuu?

4. Chopmynupyiite 3akoH ['ecca. I[losicHUTE CMBICT ATOr0 3aKOHA HAa MPUMEPE MPOBOAUMOMN
XUMHUUYECKON pEAKIIUU.

5. BreimmonnsieTcss au 3akoH ['ecca B jaHHOM skcnepuMmeHTe? Yem 00ycCiioBiieHa MOTPEIIHOCTD

JKCIIEpUMEHTa?

Yro Takoe CKOPOCTh XMMUYECKON peakIiy, OT KaKUX (PaKTOpOB OHa 3aBUCUT?

. Kak 3aBucuT CKOpoCTh peakuuu OT IpUpObI pearupyromux Beniects? [loueMy nuHK BCTynaer
B PEAKIUIO C KUCIOTON OoJjiee akTHUBHO, 4eM 0J10BO? [loueMy CKOpPOCTh peakIMu IIMHKA C
pa3HbIMM KMCIIOTaMH pa3inyHa’?

8. Kak 3aBHCHUT CKOPOCTb PEakLUMHU OT CTENEHU H3MelbueHHOCTU BemecTB? Ilouemy mnpu
pacTHpaHUM HUTpATa CBUHIA U HOAUIA Kajaus NOsBIAETCS kenTas okpacka? C 4eM CBA3aHO
yCHJIEHUE OKpaIIMBaHUS MPHU A00aBieHn Boabl? [loyeMy peakiust KUCIOThI ¢ KyCOUYKOM Mela
UJET MEAJICHHEE, YEM C TIOPOIIKOM?

9. Kak 3aBHCHUT CKOpPOCTb PEaKLMU OT KOHIIEHTpalUMHU HUCXOIHBIX peareHToB? Ilouemy mpu
CMELIMBAHUH PACTBOPOB THOCYJIb(paTa HATPUS U CEPHOU KHUCIOTHI cMech MyTHeeT? Kakum

~ o

CornacogaHa Ha noprane Ne 59166 28



10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

L=

JOJDKEH ObITh BUJ rpaduKa 3aBUCUMOCTU CKOPOCTU pEaKIUU OT KOHIEHTpAIMU THOCYIb(aTa
HaTpus?

Kaxk 3aBuUCHT CKOpOCTB peakiuu oT Temrneparypsli? Bemmonnsercs au npasuio Bant-I'odda pst
MIPOBEACHHOTO dKCcriepuMenTa? 3anuimmuTe ypaBHeHue Apperuyca. Kakum mommkeH ObITh rpaduk
3aBHCHUMOCTH CKOPOCTH PEAKIUH OT TeMIepaTyphl?

Uto takoe xumuueckoe paBHoBecue? Kak BiIuseT U3MEHEHUE KOHIEHTPAIMid peareHTOB Ha
CMeEIlleHNEe XUMHUUYecKoro paBHoBecusa? Kak MeHseTcs oKpacka pacTBOpa IMpU CMEIIMBaHUU
pPacTBOpPOB XJIOpHUJIa Keje3a U poaaHuaa kanus? Kak MeHseTcs okpacka IpH 100aBIeHUH K
MOJTyYEHHOMY PAcTBOPY UCXOAHBIX PEAreHTOB U MPOIYKTOB pEaKLUu U nmoyemy?

Urto takoe 3nexTposni? M3 4ero coctouT 3jeKkTpoJuTuueckas sueiika? K kakomy tumy
AIIEKTPOJIOB OTHOCSITCSI MEJIHBIN U IpaUTOBBIE AIEKTPOIbI?

KaxkoBbl mpaBmiia s5ekTpoau3a B pactBopax? Kakue npoaykTel 00pa3yroTcsl Ha KaToAe U aHOE
IIPH JIEKTPOJIM3E BOJHOTO pacTBopa cynbdaTta meau? Kak Oyner mporekaThb JIEKTPOIU3, €CIU
CIIyCTS KaKO€-TO BpeMsl IOMEHSTH MOJIFOCHl ICTOYHHUKA TOKa?

Kak mpoTekaeT 31eKTpou3 pacTBopa cyiabdara HUKENIS ¢ MeaHbIM aHogoMm? Kak meromom
AIIEKTPOJIN3a HAHECTH METAJUINYECKOE MOKPBITHE HAa METAJUIMYECKYIO 1eTajb?

Kak nmpoTekaeT 371eKTposin3 pacTBOpa CEPHOM KUCIOTHI ¢ MeAHbIM aHoaoM? [louemy crycts
KaKOoe-TO BpeMs pacTBOp OKpaluBaeTcs B roiny6oit nper? Kak nmpoucxomur nepeHoc Meau ¢
aHoza Ha Katon’?

Urto Takoe koppo3us MmeTaiioB? KakoB MexaHW3M 3IEKTPOXUMHUYECKON KOPPO3UH?

[ToueMy mpu KOHTaKTe IIMHKA C CEPHOW KHUCIOTOW HaOII0JaeTCs BBIACICHUE ra3a, a MpH
KOHTAKT€ M€ C CEpHOM KUCIOTOM - HET? C 4eM CBA3aHO MHTEHCUBHOE BBIJCICHUE ra3a Mpu
KOHTAaKT€ MEJU U LIMHKA B paCTBOPE CEPHOU KUCIOTHI?

[Touemy mpu MOTPY>XKEHUH ATIOMHHUEBOW TJIACTUHKU B PAacTBOp CyJib(haTa MEaU M CEPHOU
KHCJIOTHI peakuusi He HabmogaeTca? C yeM cBs3aHO MPOTEKaHHWE PEaKIUu IMpH 100aBICHUU
pacTBopa xjopuaa HaTpusi? YUTo MpOUCXOAUT CITYCTS BPEMS C aJJFOMUHUEBOM TIACTUHKOM?

Uto Takoe pacTBOp, U3 4ero oH coctoutT? KakoBbl CIOCOOBI BBIpaXKECHHUSI KOHICHTPAIUH
pacTBOpOB?

KaxkoBbl ciocoOb1 mpurotoBiienns pactBopoB? Uto Takoe HaBecka? Kak mpuUroToBUTH pacTBOp
COJIM U3 KpUcTajuioruapara?

[Toyemy npu pacTBOPEHUH BEIIECTB HAOIMIOAAIOTCS BBIICTICHUE WK TTorJionieHue Termia? Kakoit
TeT10BOM 3 deKT HabOII01aeTCs IPU PACTBOPEHUN HUTpPATAa aMMOHUS ¥ THIPOKCHIA Kaus?

4) Kak 3aBHCHT pacTBOPHUMOCTH BEIIECTB OT Temmneparypsl? [lodemy npu oxJaxaeHUu pacTBopa
COJIM U3 HETO BBIJEISIIOTCS] KPUCTAJIIbI?

Urto Takoe BomopoAHbIM mokazatenb? Kak ompenenuts peakuuto cpensi? Uto Takoe
WHJIUKATOPbI, KAKOB IPUHIUI UX JECUCTBUA?

Urto Takoe nmepeHachieHHbI pacTBop? Kak ero moxxao nosyuuts? [louemy nipu nobGaBieHUn
KPUCTAJJIMKOB THOCYJIb(aTa HATPUS U MEXaHUYECKOM BO3JEHCTBUU Ha PAacTBOP HAYMHAETCS
BEIIIaJICHUE ocaKa?

Yro takoe kpuctammoruapatel? [louemy npu HarpeBaHUU KpUCTaIOrHaparta cyibdara Mmeau
OH MEHSET OKpPACKY, a MpH 100aBJIIEHNHU BOJIbI CHOBA CTAHOBUTCS TOTy00ro 1Bera’?

9.1.7. Tembl 1a00paTOPHBIX padOT

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

PacTtBopbI.

9.2. MeTonnueckne peKOMeHIalUN

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

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M 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
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

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

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acepannu kadenpst POTOM

nporokoa Ne 61  or«30 » 11 2018 .

COI'TACOBAHO:

JomKHOCTD

Nuunmansl, pamunms

IToamuce

3aBemyromnuii Beiryckaromnieit kag. KYJIP

A.T". Jlommiios

CoriacoBano,
55af61de-b8ed-4780-
9ba6-8adedc18fdec

3aBenyromuii obecrneunBatomieit kagp. POTOM B.A. Tyes CornacoBaHo,
a755e75e-6728-43c8-
b7¢9-755f5cd688d8

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houent, xkadp. KYJIP C.A. Aptuuies CormacoBaHno,

681e3bf8-552d-43b0-
9038-80b95cad2721

Homent, kap. POTOM

B.C. ConmaTkus

CoracoBano,
20f9121b-db84-4e42-
8e40-98cd2ddd9cbe

PA3PABOTAHO:

Homent, kap. POTOM

M.B. Tuxonosa

Pazpabotano,
de7abc41-927c-4576-
a878-17071075b8e4
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