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Conepxanne

[lepevyeHp KOMIETEHITUH C YKa3aHUEM ATaroB UX (OPMUPOBAHUS B IIPOIIECCE
OCBOCHHS OIIOIT ... o e
OnucaHue noka3areyieil U KpUTEPUEB OLICHUBAHUS KOMIIETCHIIUN HA
pa3TUYHBIX dTamax X GOPMUPOBAHUS, OTIMCAHKE MK OIICHUBAHUS ............
TurnoBble KOHTPOJIBHBIE 33/IaHKS WM UHBIE MaTEpUaIbl, HEOOXOIUMBIE JIJIs
OILICHKH 3HAHUM, YMEHUI1, HABBIKOB U (WJIA) ONBITA €SI TEILHOCTH,
XapaKTEePU3YIOIIUX 3Tanbl OPMUPOBAHUS KOMIIETEHIIUM B TIPOIIeCcCe
OCBOCHUS 00PA30BATCIIBHOM ITPOTPAMMBL....e.tttenetteeenteeeanreeenneeeaaneeeanneeans
Metoauyeckue MaTepuaibl, ONPEACISIIONIME MPOIEAYPhl OIICHUBAHUS

3HAHUMW, YMEHUN, HaBBIKOB U (WJIM) OMbITA JAEATEIbHOCTU, XapaKTePUIYIOIIUX

ATAIBI UX (POPMUPOBAHUS . ..o eevveenereenneeenteeeanteeenneeanneeaaneeeanneeennneens



1. TlepeyeHb KOMIETEHIHI ¢ YKa3aHUeM 3TANOB UX ()OPMHUPOBAHUS B MIpolecce
ocsoenust OIIOIT

B pesynbrare u3yueHus: TUCHUTUIMHBI « XUMUsD» 00ydarolirecs, B COOTBETCTBUU
¢ ®I'OC BO mno cnenuaneHoctr 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE
CpelCcTBa, YTBEPKACHHOTO MpukazoM MuHuctepcTBa oopa3zoBanus u Hayku PO ot 11
asrycta 2020 r. Ne 935, popmupyroT cienyromune KOMIETEHIIUHN, YKa3aHHbIE B TaOIHUIIE

1.
Taoauna 1
@®opMHUpOBaHHE KOMIIETEHIMIA B MpoLecce U3yYeHUsl JUCHHILIMHBI « XUMHD)
Kommerenius Ortansl
¢dhopmupo- Bungl OneHouHbIe
BaHHUSA KOM- 3aHATHH cpencTBa
Nuaukaropel
METEHIIMHU B st hop- JUISL OLIEHKHU
JOCTHKEHUS
Kon HaumenoBsanue N npoiiecce MUPOBaHUA | YpPOBHS cop-
KOMIIETEHIINHN
OCBOEHUS KOMIIETEH- | MHPOBAHHOCTHU
OIIOII R85 051 KOMIIETEHIINU
(cemecTtp)
1 2 3 4 5 6
OIIK-1 | Cnocoben craButh u | UJ[-5onk-1  [le- 1 JICKIIHH, nabopaTopHas
pemars  MHXXEHEp- | MOHCTPUPYET To- nmabopaTop- pabora,
HbIE W  HAy4yHO- | HUIMAaHHE XHUMH- HbBIE TECTUPOBAHUE,
TEXHUYECKUE 3a/1audl | YECKHX MpOoIec- 3aHATHE cobecenoBaHue,
B cdepe CBOEH Mpo- | COB U NMPUMEHSIET KeWHc, 3a1a4u,
(dbeccroHaIbHOW Jie- | OCHOBHBIE — 3aKO- CaMOCTOSITENb-
SITEIBHOCTH M HOBBIX | HBl XUMHH TIPH Has pabora

MEXIUCHUTIIIMHAD-
HBIX HaIpaBJICHUH C
HCIOIb30BaHUEM
€CTECTBEHHOHAYY-
HBIX, MaTeMaThye-
CKUX H TEXHOJIOTH-
YEeCKUX MOACTICH.

peUieHun 3a71a4 B

poQeCCuoHAIIb-
HOU  JesSTelbHO-
CTH.

Komnerenuust OIIK-1 — Takke QopmMupyercs B X0Jl€ OCBOEHUS JUCUHUILIUH:
«Marematuka (6a30BbIi ypoBeHb)», «lIpukiaaHas MareMaTuka B aBTOMOOUIIE- U TpakK-
TOpOCTpOeHUN», «Pusuka», «MHxeHepHas ¢uszuka», «HaueprarenbHas reoMeTpus u
MalIMHOCTPOUTENILHOE YepUeHHE», « TeopeTndyeckas MexaHukay, « Teopus MeXaHu3MOB
u MamuH», «TeXHONOrus KOHCTPYKLMOHHBIX MaTEpHANIOB», «MarepuaaoBeneHue»,
«ConpoTuBieHNE MaTepUanoBy, «JleTaln MallliH U OCHOBBI KOHCTPYUPOBaHUsD», «I na-
paBIuKa», «DIEKTPOTEXHUKA, dJEKTPOHUKA U 3JIEKTPONPUBOIY, « IKCILTyaTal[MOHHbIE
Marepuanb», «BBeeHNHe B CIIEHUAIbHOCTBY, « DKCILTyaTallMOHHAS IPAKTUKAY, BBIITOJ-
HEHHUE, MOJrOTOBKA K MPOIEype 3aIIMThl U 3alUTa BBIMTYCKHON KBalIU()UKAIIMOHHON

paboTHI.




2. Onucanue nmoka3sareJieid 1 KpUTEpHeB OLICHMBAHUS KOMIIETEHIUI

Ha pa3/iYHbIX 3TAallaxX uX q)OpMI/IPOBaHI/Iﬂ, OIIMCAHHC IIKAJ OHCHUBAHUSA

Tabauna 2
IlepevyeHb OLICHOYHBIX CPECTB
No HaunmenoBanue Kpartkast xapakrepucruka HE Eﬁ;ﬂ?ﬁ:ﬁ)ﬂe
/i OIICHOYHOTI'O CPE/ICTBA OIICHOYHOTO CPEeJICTBA cpesictsa B OM
CPEICTBO, HANpaBJICHHOE Ha H3y4YCHUE
MPAKTUYECKOT0 XO0Ja T€X WM HHBIX XUMHU-
YEeCKUX MPOIIECCOB, UCCIEIOBAaHIE XUMUYE-
CKOTO SIBJICHUS B paMKaxX 3aJlaHHOW TEMBI C
MPUMEHEHUEM 3HaHWM U METO/JOB, OCBOCH- nepeyeHb
1 Aabopatop Has padora HBIX Ha JIEKIUSAX, COTIOCTABIICHUE TMOTY4YECH- n1abopPaTOPHBIX
(MMCBMEHHBIH OIPOC)
HBIX PE3yJbTATOB C TEOPETHUYECKMMH KOH- paboT
LEMIUSIMH, OCYIIECTBICHUE WHTEPIPETAIIUN
MOJIYUEHHBIX  PE3yJbTAaTOB, OLIGHUBAHUE
MPUMEHUMOCTH TOJYYEHHBIX PE3YJIbTaTOB
Ha MPaKTHKE.
METO/I, KOTOPBIA IO3BOJIAET BBIABUTH YpO-
2 BEHb 3HAHWUN, YMEHUW U HABBIKOB IIyTEM OaHK TECTOBBIX
TECTUPOBAHUE .
aHaJn3a BBIMOJHEHUsI O00YYaIOIMMHUCS psiia 3aIaHu I
CIIEIUATIbHBIX 3aaHU.
CPEICTBO KOHTPOJIA, OPraHM30BAHHOE KakK BOIPOCHI
crieruanbHas Oecela MeAaroruyeckoro pa- o TeMam
3 cobecemoBanue O00THHKA C 00YYaIOIIMMCSI Ha TEMBbI, CBSI3aH- NUCIUAIIINHEI:
(ycTHBIH ompoc) HbI€ C M3y4YaeMbIMU TE€MaMH JIUCUUILTUHBI NepeveHb
«XUMHSI», U PACCUNTAHHON Ha BBIACHEHUE BOIIPOCOB
o0beMa 3HAHUH 1O JaHHOI TeMe. JUIs1 YCTHOTO OIpoca
Keiic ciy4yall U3 IPAaKTUKH, HATJIAIHO IEMOHCTPH-
. KOMILJIEKT
4 (koHKpeTHas pYIOIIUN MPUHIMIT paObOThl 3JIEKTPOIOB, U3- KeCOBBIX 3a1aHMi
CUTYAILIHS) TOTOBJIEHHBIX U3 Pa3JIMYHBIX METAJUIOB.
dbopma moamepxKaHUs TIO3HABATEIHLHOM aK-
TUBHOCTH OOYYaIOIIUXCS, TO3BOJISIET BHI- BOIIPOCHI
5 CaMOCTOATEIbHAS SIBUTh YPOBEHb 3HAHUW, YMEHUN W HABBIKOB TUTST
pabota paboTtath ¢ y4eOHOI JHUTEpaTypoi, MEpPUO- | CaMOCTOSTEIHHOTO
JTUYECKUMH HW3JIaHUSMH, KOHCIIEKTaMH JICK- H3y4YeHUs
1007078
CPEICTBO KOHTPOJISA, OPraHW30BAHHOE KakK
CUTyalusi, JJIs PEIIeHUs] KOTOpPOH clieyeT
MPUMEHUTh 3HAHWE XUMHUYECKUX 3aKOHOB, OaHK 3ama4
6 3a/1a4a MPOIIECCOB, PACUETHBIX (OPMYJ, EIUWHUIl | 0 OMPEIEICHHON
W3MEPEHHS KOJIMYECTBA BEIIECTBA, MOJISP- TeMe

HOM MaccChl, MOJIIPHOM MAaccChl SDKBUBAJICHTA

U T.1.




Taoauma 3

HporpaMMa OlICHUBaHUA KOHTpOJ’lI/lpyeMOﬁ ANCIHUILIINHBI

KoHntposnmpyemslie pa3ensl
(TeMBI TUCITUTIIIUHBI )

Konx xoHTpOmupyemon
KOMIIETEHIIUU
(1n ee yacTH)

HaunmenoBaunue
OIIEHOYHOTO CPECTBA

2

3

4

IIpenmer xumun. CoBpeMeHHbIe MpeACTABIIe-
HMSI 0 CTPOGHHM aTOMA. DJIEMEHTapHbIC YaCTH-
Ibl, aTOMHOE SIAPO, U30TOIIbI, IIOHITHE JIEMEHTA.
KBanroBas Teopust crpoenus atoma. Koprycky-
JIIPHO-BOJTHOBOM JTyalTu3M 3JIEKTpOHA. DHepre-
THUYECKOE COCTOSHHUE JIEKTpOHA B arome. lloHs-
THe opOuTanu. KBaHTOBBIE UnCla U UX (QU3HYe-
CKUU CMBICI. DJNEKTPOHHAs KOH(PUTypamus aTo-
MoB. [IpuHuun HanMmensiien 3uepruu. [IpuHnun
[Maynu. Ilpasuno Xynna. [IpaBuno KneukoBcko-
ro.

OIIK-1

CobOecenoBanue

TexHuka (6e3omacHOCTH NMpH padoTe B XMMMH-
yeckoii 1a0oparopur. OCHOBHbIE NMOHATHA U
3aKOHBI XMMMH. ATOM, MOJIEKyJja, OTHOCUTEIb-
Hasg aTOMHas Macca, OTHOCUTEIbHAas MOJIEKY-
JsipHasi Macca, KOJIMYECTBO BEILECTBA, XUMHYE-
CKHUE PEaKINU, SKBUBAJICHT.

OIIK-1

JlaboparopHas pabora,
3aja4a

CTeXI/IOMeTpI/I‘leCKI/Ie pacueThl. Pacuer MOJIAP-
HOM Macchl SKBHUBAJICHTA OKCHJa, KHUCIIOTBI, OC-
HOBaHUA, COJIK OHpeHeJ’ICHI/Ie MOJ'ISIpHOﬁ MacCChbI
OKBHUBAJICHTA YTJICKHCJIOTO ra3a.

OIlK-1

JlaboparopHas paboTa,
3aj1a4a,
cobeceroBaHNe

Ilepuoguyeckmii 3aK0H U MEPUOAUYECKAS CH-
creMa xumu4yeckux jaemenToB .M. Menpge-
JeeBa. OU3NYECKUII CMBICT TIOPSAAKOBOTO HOMeE-
pa 3neMeHTa. 3aKOHOMEPHOCTH MEePUOTUICCKOTO
W3MEHEHHS CBOWCTB DJIEMEHTOB. H3MmeHeHue
aTOMHBIX pannycoB. [loTeHiman woOHU3AIMH.
CpoACTBO K DJIEKTPOHY. IJIEKTPOOTPHUIIATEIh-
HOCTb.

OIIK-1

CobecenoBanue

MopenupoBanue CTPOEHHSI aTOMa HA OCHOBE
MOJIOKEHUsSI XMMU4YecKoro djaementa B Ilepu-
OIMYECKOIl cucTeMe XHMMHMYECKHX 3JIeMEeHTOB
JA.N. MenpaeJieeBa.

OIIK-1

JlaGoparopnas pabora,
cobecesioBaHNE

IIporHo3npoBaHue XUMHYECKOH AKTUBHOCTH
3JIeMeHTOB. VI3MeHeHue MOTEeHIMAaIOB HMOHU3a-
UM, CPOJICTBA K AJIEKTPOHY M DJIEKTPOOTPHUIIA-
TEIBHOCTH B MEPHOJAX M TPYIMIAaX Ha OCHOBE
nonoxeHus B [lepuoanydeckoii cucreme XumMmuue-
ckux snemenToB J[.M1. Menneneena.

OIIK-1

JlaGoparopHas pabora,
TECTUPOBAHHE




n/a

KonTponupyemsle paznessl
(TeMBI TUCITUTIIIUHBI )

Koa xonTponupyemoit
KOMIIETEHIIUHU
(wm ee yacTH)

HaunmenoBaunue
OIIEHOYHOTO CPECTBA

[y

2

3

4

IIposiBjieHre MEePUOAUYECKOT0 3aKOHA B KHC-
JIOTHO-OCHOBHBIX CBOICTBAX HEOPraHNYEeCKUX
coequHeHui. ['eHeTmyueckas CBA3b OCHOBHBIX
KJIACCOB HEOpPraHWYEeCKHX coeauHeHun. 3me-
HEHUE XMMHYECKHX CBOMCTB OKCHIOB, THAPOK-
CHJIOB, KHCIIOT U COJICH B 3aBUCHUMOCTH OT IIO-
JIOKEHUS aTOMOB 3jeMeHTOB B Ilepuoanueckoit
cucteMe xumuueckux anemeHtoB J[.M. Menne-
JIeeBa.

OIIK-1

CobecenoBanue

OcHOBHbBIE KJIACChl HEOPraHMYECKHX COeIu-
HeHuil. OKCUIBI U OCHOBAHUS: OIpeeJCHUE,
MOJTyYeHNe, XHMIYECKUE CBOICTBA.

OIIK-1

JlaboparopHas padora,
cobecenoBaHNe

OcHOBHBIE KJIACCHI HEOPraHMYECKHX COelu-
HeHuii. KucmoTsl u comnm: ompeseneHue, moiy-
yeHue, XUMHUYeCKHe cBoiicTBa. (OcoOeHHOCTH
B3aMMOJICHCTBUS METAIIJIOB U KUCJIOT.

OIIK-1

JlaGoparopHas pabora,
TECTUPOBAHUE

10.

Xumuyeckasi KuHeTHka. CKOpOCTh XUMHUe-
ckoil peakuuu. DaxTopbl, BIUSAIONIME HA CKO-
POCTb XMMHUYECKOH PEAKUUU. 3aKOH JEHCTBYIO-
mmx macc. Koncranra ckopoctu peaxiuu. [Ipa-
Buino Baut-T'odda. Temmeparypusiit koadpddu-
UEHT. YpaBHEHHE AppeHuyca. 3aBHCHMOCTb
CKOPOCTH p€akUuu OT MPHUPOJBl BELIECTBA.
OHeprvs aKkTUBAIlUH. XWMHUYECKOE PaBHOBECHE.
JluHamMu4uecKuil XapakTep XMMHYECKOTO PaBHO-
Becus. KoHcranTa paBHOBecus. CMelleHne Xxu-
MMUYECKOTo paBHOBecus, npuHuui Jle-Illarenne

OIIK-1

CobecenoBanue

11.

XumMuyeckasi KMHeTHKA. l3yuenune 3aBucumo-
CTH CKOPOCTH PEaKLUHU OT KOHLEHTPALUU pearu-
PYIOILIMX BELIECTB M TEMIIEPATYPBHI.

OIIK-1

JlaboparopHas paboTa,
cobeceroBaHNe

12.

XuMHuuyeckoe PaBHOBECHE. Koncranra paBHO-
BCCHUsI. CMeHIeHI/Ie XUMHUYCCKOI'0 paBHOBCCHS.

OIIK-1

JlaGoparopHas pabora,
colecei0BaHNe

13.

PacTBopbl. Bujasl pacTBOpOB MO arperaTHOMY
coctosiHuio. [loHsITHE pPacTBOPHUTENSI U PACTBO-
peHHOrO BellecTBa. PacTBopuMocTh, MHpOU3BeE-
JieHue pacTBOPUMOCTH. CIOCOOBI BBIpaXKECHHS
KOHIICHTpAIIMK PacTBOPOB. Teopus 3IeKTPOIH-
trueckoi aucconmanuu C. Appenuyca. CTeneHb
1 KOHCTaHTa AuccoIanuu. Jluccommarus BOJpbl.
HonHOe mpou3BeacHUE BOJIBI, BOJAOPOAHBIN IO-
kazatenb (pH). ['maponus comeid.

OIIK-1

CobecenoBanue

14.

PactBopbl. CriocoObl BBIpOKEHHS KOHIIEHTPA-
IIUM pacTBOPOB: MaccoBasl J0JIs, MOJISIpHas KOH-
LEHTpalusi, MOJSpHas KOHLEHTpalus SKBHBA-
neHTa. IIpuroroBneHue pacTBOPOB 3aJaHHOM
KOHIIEHTPAIIH.

OIIK-1

JlaGoparopHas padora,
3ajauva,
cobecesioBaHNE

15.

JaekTpoauTHYecKasi auccoumnanus. Ormpee-
JICHUE HaINpaBJICHUs MPOTEKAHUs PEaKInil B pac-
TBOpax DIIEKTPOIUTOB. YTPABJICHUE MPOIECCOM
JIMCCOIMAIMK ¥ THApoIn3a. BomopoaHslil moka-

OIIK-1

JlaGoparopnas pabora,
cobecesioBaHNE




Ne KonTponupyemsle paznessl Ko xorrposmpyemoi HaunmenoBanue
KOMIIETEHITUN
n/a (TeMBI TUCITUTIIIUHBI ) OIICHOYHOTO CPEJICTBA
(wm ee yacTH)
1 2 3 4

3arenb. OmnpenencHue pH B 3aBUCHUMOCTH OT
KOHIICHTPAIMH HOHOB BOJIOPOJIa B paCTBOPE.

16.
OKHCINTEIHLHO-BOCCTAHOBUTEJIbHBIE — PeaK-
nuu. Crenens okucnenus. lloHsTHe mporeccos
OKHCIJICHHUS, BOCCTAHOBJICHHS, OKUCIIUTEIS, BOC-
CTaHOBUTEJISL. Tunst OKHUCIIUTEIBHO- OIlK-1 CobGecenoBanue
BOCCTAaHOBUTEIBHBIX  peakiui. Baxueiimue
OKHCIHTENH H BoccTraHoBHUTeNH. CocCTaBieHHE
YpaBHEHUI 110 METOIY JICKTPOHHOTO OaaHca

17. | OKMCINTETbHO-BOCCTAHOBUTEIbHBIE

N JlaGoparopnas pabora,

CBOMCTBAa PACTBOPOB INEPMAHraHATa KaJIud, OIlK-1
N TECTUPOBAHUE
ioxauaa Kaaus, OuxpomMara Kajus.

18. | IlepmaHraHaTOMETPUYECKOE ompeejieHue OIK-1 JlaboparopHas padora,
XJIOpH/A JKeJie3a B pacTBope. cobeceqioBaHNe

19. | TlonsiTHE 00 PIEKTPOXHMHYECKHX MpoIeccax.

Bo3HuKHOBEHHME CKavka MOTEHIMAA Ha TPaHUIIC

MeTaJuI-pacTBop. J{BOMHOHN 3JEKTPUUECKUI CIION OIIK-1 Cobecen0Banme
u ero crpoeHue. YpaBHenne Hepncra. Paznuu-

HBIC THUIIBI 3JICKTPOIOB.

20. | DJaeKTpOXHUMHUYECKHE TPoONecchl. Bo3HMKHO- JlaboparopHas paboTa,
BEHHE CKauKa MOTEHIMaJla Ha rpaHulE paznena OIlK-1 Keiic,
METaJII-pacTBOP. co0ece/loBaHNe

21. | DaekTpoXUMHUYECKHe Mpomecchl. ['ainpBaHuue- JlaGoparopHas pabora,
ckuii snemMeHT Axoou-Jlanusns. XUMHUYECKHE H OIIK-1 3a7a4a
KOHIIEHTPAI[MOHHBIE TaJIbBAHNYECKHE DIIEMEHTHI. cobecenoBaHne

Tadauua 4

Onucanue nokasaresed 1 KpUTEPUeB OLCHUBAHUS KOMIIETCHIMI

M0 JMCUMILVTHHE «XMMHUS» HA PA3JIMYHBIX ITanax ux (pOpMUpPOBaHUs,
ONMUCAHNE IKAJ OlleHNBAHUSA

Kon xom- ITokasareny u KpUTEPHUN OIICHUBAHUSI PE3YIBTATOB O0YUCHHS
nereHnuu, | Uaaukatops .
HIKE TTIOPOTOBOTO TTOPOTOBBIH o
STaIbl TOCTHIKEHUS MPOJIBUHY- BBICOKHH
YpOBHSI YPOBEHB o
OCBOEHHUA KOMIIETEH- TBHII YPOBEHB YPOBEHD
o (aeymoBneTBOpH- | (YIOBJIETBOPH-
KOMIIE- 11705 (xoporo) (oTIMYHO)
TETHHO) TEJIBHO)
TEHIINN
1 2 3 4 5 6
OIIK-1, WNJ1-50nk-1 oOyuaroruiics He | oOydaromuiics oOydatomuiics | oOydaronuiicst Jie-
1 cemectp | JleMoHCTpH- 3HAET  OCHOBHBIE | IEMOHCTPUPYET JIEMOHCTPHPY- | MOHCTPHPYET 3Ha-
pyeT IOHMMa- | XMMUYECKME 3aKO- | 3HAHUS  TOJBKO | €T 3HAHUE Ma- | HUs
HHE XHUMHYE- | Hbl U MPOLECCHI, B | OCHOBHOTO MaTe- | Tépuaja, HE | OCHOBHBIX XMMHYE-

CKHX TIpOLEC- | T. 4. COBPEMEHHBIE | pHalia, HO HE 3Ha- | JIOIyCKaeT CKHX 3aKOHOB W
COB W TIpUMe- | IPEJACTaBICHUS O | €T JAeTajel, M0- | CyIIEeCTBEH- IIPOLECCOB, B T. U.
HAET  OCHOB- | CTDOGHMHM  aTOMa, | IyCKAeT HETO4Y- | HBIX HETOYHO- | COBPEMEHHbIE

Hbl€  3aKOHBI | IEPUOANYECKUN HOCTH B (opmy- | creil. NIPENCTaBICHUS O

7




XUMHH npu
pemieHnn  3a-
nad B mpodec-
CHOHAJIbHOU

JeSITeTFHOCTH.

3aKOH U TEPUOIU-
gecKas cHcTeMa
XUMHYCCKHX  DJIe-
menToB [I.U. Men-
JlenieeBa, MPOsIBIIe-
HHC nepuouye-
CKOI'0 3aKOHa B
KHCIJIOTHO-
OCHOBHBIX CBOM-
CTBax HEOpraHuYe-
CKHUX COEIUHEHUMU,
OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
COCIMHEHUM,  XU-
MHUYECKYI0 KUHETH-
KY, XHUMHYECKOE
paBHOBeCcHE. KOH-
CTaHTy  paBHOBE-
CHUsl, YCIIOBUS CMe-
IIEHUS XUMHYECKO-
ro paBHOBeCHS,
TOHSATHE O
pactBopax,  dJeK-
TPOJUTUYECKOU
JIMCCOIMAIUH,
OKHCITUTEIIHLHO-
BOCCTaHOBUTEIIb-
HEIE PeaKIIuH,
MOHATHE 00 DJIEK-
TPOXUMHUYECKUX
mporieccax, BO3-
HUKHOBEHHH BOJIO-
POAHOrO0 MOTEHLU-
aja Ha TPaHHUIE
METaJUI-PacTBOP,
JBOMHOM 3JIEKTpH-
YECKOI'0 CJIOS U €T0
CTpPOCHUSA, ypaBHE-
nue Hepucra, pas-
JINYHBIE THIIBI
3JIEKTPO/IOB, HE
yMeeT OOBSCHUTH
CBSI3b MEXIYy IIO-
JIOJKEHUEM DJJIEMEH-
Ta B IepUOIUYE-
CKOH CHCTEME,
CTPOCHHEM aToMa
DJIEMEHTa M CBOM-
CTBaMHM  BCIIECTB;
paccuuTaTh  KOH-
LIEHTpaITu’ pac-
TBOPOB Pa3TUIHBIX
COCIMHEHUM, Ompe-
JIeNATh  TEPMOJIU-
HaMHYCCKHUE xa-
PAKTEPUCTUKHU  XU-

JUPOBKax, Hapy-
nraer Joruye-
CKYyI0 TIOCIIeIOBa-
TEIbHOCTh B U3-
JOXEHUH  IIpo-
rpaMMHOIO Mare-
puana.

CTPOCHHUU  aToMa,
MEPUOTUYECKUI
3aKOH W IEpUOIU-
yeckas cucrema
XUMUYECKHUX  DJIe-
mentoB .. Men-
JieseeBa, IpOsBIIe-
HUS
MIEPUOIUYECKOTO
3aKOHA B KHUCIJOT-
HO-OCHOBHBIX
CBOICTBax Heopra-
HHUYECKHX  COEIU-
HEHUH, OCHOBHBIX
KJIACCOB HEOpTraHu-
YECKHX  COEIUHE-
HHUM, XHUMHUYECKOMH
KHHETHKH, XHMH-
YECKOro paBHOBE-
CHAL. KOHCTaHTY
paBHOBECHsI, YCJIO-
BUSI CMCLICHUS XU-
MHYECKOIO0 paBHO-
BECHSI, IOHSTHUS O
pacTtBopax,  dJeK-
TPOJIUTUUECKOHN
JIACCOITHAITIH,
OKHCITUTENBLHO-
BOCCTaHOBUTEIIb-
HBIX PEaKLUH,
MOHATHE 00 3JIeK-
TPOXUMUYECKUX
npoleccax, BO3-
HUKHOBEHHH BOJIO-
POJHOTO TIOTEHITU-
aja Ha TCpaHHUILE
MeTaJuI-pacTBop,
JIBOMHOM 3JIEKTpU-
YECKOI'o CJIOS U €r0
CTpPOCHHUS, YypaBHE-
Hue Hepucra, pas-
JUYHbIE THUIIBI
3JIEKTPOJIOB, HE
yMEeT OOBICHUTH
CBSI3b  MEXKIy IIO-
JIO)KEHUEM 3JIEMEH-
Ta B IepUOANYE-
CKOM CHUCTEME,
CTPOCHHEM aToMa
3JIeMEHTa M CBOM-
CTBaMH  BEIIECTB;
paccuuTaTh  KOH-
LICHTpaIuu pac-
TBOPOB Pa3IUYHBIX
COEJIMHEHUH, ompe-
JETSTh  TEPMOJIU-




MHYCCKHUX  peak- HAMHYECKHE  Xa-
1M, OITHCATh PAaKTEPUCTUKH  XHU-
rajJbBaHHUYCCKUN MHYCCKHX  peak-
3JIEMEHT U Paccyu- IHif, OMUCATh Tallb-
Tath, HE BIIAJECT BaHUYECKUIA  dIie-
MePBHYHBIMU MEHT ¥ PacCYUTAaTh,
HABBIKAMH  BBITION- HE BIAACeT Iep-
HEHHS  OCHOBHBIX BHYHBIMH HABBIKA-
XUMHUYECKUX J1a00- MH  BBITOJHEHUSI
paToOpHBIX  Omepa- OCHOBHBIX XHMHUYE-
WA, ONHUCaHUS U ckux  jaboparop-
aHanM3a pe3ysbTa- HBIX oreparnuii,
TOB  XHMHYECKOTO OIUCAHMS U aHAJH-
IKCIIEPUMEHTA. 3a pEe3yJIbTaTOB
XUMHYECKOTO  JKC-
MePUMEHTA.

3. TunoBble KOHTPOJIbLHBbIC 32IaHUS UJIM UHbIE MaTePUAJIbl, HEOOX0AUMBIE J1JIs
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapakTepu3yIluXx 3Tanbl GopMUpoOBaHHUS KOMIIETEHI[UI B MpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

3.1. BxoaHoii KOHTPO.JIb

Ha nepBom nabopaTopHOM 3aHITHH TTPOBOJUTCS BXOJAHOU KOHTPOJIb (B MUCHMEH-
HOW (opme), Ledb KOTOPOro 3aKIYaeTcs B ONpeNeeHUH YPOBHs 3HAHUM MO IUCLU-
InHe «XUMHUS», UMCIOITUECS y O00yJarolIuXcs MPHU MOJYYSHUN CPEIHEro (TIOJIHOTO)
o01Iero win cpeaHero NpoeccuoHaIbHOr0 00pa3oBaHus, KOTOpble HEOOXOAUMBI IS
YCHEIIHOTO OCBOCHHS JUCHUIUIUHBI «XUMUS» TpU OOYYEHHH IO CIEIMATIbHOCTH
23.05.01 HazeMHbIe TpaHCIIOPTHO — TEXHOJIOTUUECKUE CPEACTBA.

Kaxnpiii oOy4varonuiicss monyvyaer OWIET, BKIIOYAIONIMI 3 BOMpoca U3 MepeyHs
BOIIPOCOB BXOJHOTO KOHTPOJIs. Beero it moArpynmbl 00y4aronuuxcs MoAroToBjieHo 15
OMIIETOB.

B teuenne 15-20 MunyT 00y4arommiics JOKEH MOCTapaThesi ChOPMYyIMPOBATh U
3anucaTh OTBET.

BOl'[pOCbI BXO/JHOT'0 KOHTPOJIA

1. W3 kakux 3JIeMEHTapHBIX YaCTHUI COCTOUT aTOM?

2. Kakue BeniecTBa Ha3bIBalOTCA HEOPTaHUYECKUMU?

3. Kakue BeliecTBa Ha3bIBAIOTCS OKCUAAMU, KUCIOTAMHU, OCHOBAHUSIMU U COJISIMU?
[IpuBenuTe npuMepsL.

4, Kakue peakuuy Ha3pIBalOTCS SK30TEPMUUYECKUMU?

5. Kakue peakuyn Ha3bIBalOT YHAOTEPMUUECKUMU?

6. Uto Takoe oTHocuTenbHas aroMHas macca? Kak e€ ompepemnstor? IlpuBegure
IPUMEPBI.




7. Uto Takoe oTHOcHUTeNbHas MoJeKyispHas macca? Kak e€ MOXHO paccuuTaTh?
[IpuBenute npumepbI?

8. Uto Takoe KOJWYECTBO BemiecTBa? B Kakux eauHUIIAX M3MEPSETCS KOJIHMYECTBO
BelecTna’?
9. UYto Takoe mossipHas Macca? Kak paccuutaTh MOJSPHYIO Maccy?

10. Yemy paBHa MoJIsIpHAas Macca CEPHUCTON U CEPHOM KUCIOT?

11. Yro Takoe mosiekyna? IIpuBeauTe npuMepsl NPOCTHIX U CIOKHBIX BEECTB?

12.  Yro Takoe xumuueckas cBsa3b? Kak oOpasyeTcs koBajgeHTHas cBsi3b? [IpuBenute
MPUMEPHI.

13. Yro Takoe monHas cBsa3b? Kaku ona o6pasyercs? [IpuBeaure mpumMepsl.

14. Yto Takoe creneHb okucieHus? OmnpeaenuTe CTENEHb OKUCICHUS XJopa B CO-
eqnnenusnx: HCI, Cl,, HCIO3, KCIO,.

15. B kakux COEIUHEHMSX CTENEHb OKHUCJICHUS paBHO HOt0? IIpuBenuTe nmpuMepsl.
OOBbscHUTE OTBET.

16. Kaxk Ha3pIBarOTCS M K KaKMM KJlaccaM OTHOCSITCSI BEILIECTBA, XUMHUECKHUE PopMy-
a6l KoTopeix npuBeaeHsl: Na;O, Ba(OH),, HzPO,4, KCI, NaHCO;, CO,, CUOHNO3?

17. Kaxk Ha3pIBarOTCS U K KaKUM KJIaccaM OTHOCSITCSI BEILIECTBA, XUMHUECKUE POopMy-
ael KoTopeix npuBeaensl: Ca0, LIOH, H3PO,4, NaCl, NaHCO3;, CO, CUOHNO3?

18. Kakasa xumuueckas peakuus Ha3biBaeTcsl peakuueil Herpanuzauun? (IIpusBenure
MIPUMEP PEAKLIHH).

19. Kaxkue mporieccsl - MIaBleHNUEe, TOPEHUE, KUTICHUE, THIPOIN3 — SBISIOTCS XHUMH-
yeckumu? IIpuBenure npumepsl. OObSICHUTE OTBET.

20. Cdopmynupyiite nepuonndeckuit 3axkon J[.M. Menaeneesa, onummre ero 3Have-
HUE 7151 pPa3BUTHS XUMUH.

21. Hanumurte xumuydeckue (Hpopmysbl, COOTBETCTBYIOIINE CISAYIONINM HA3BAHUSIM:
BOJA; OKCUJI KaJMsl; KpEMHHEBasl KUCJIO0Ta; a30THas Kuciora; okeup yraepona (Il); run-
pokcup kanbius; okeun xxenesa (111); docdar Hatpust; Xmopu aMMOHMSI; HUTPAT MEIU
(I); ruapoKcua ATFOMHUHUS.

22. Hanumure xumudeckue (pOpMyIibl, COOTBETCTBYIOIIHME CICTYIONTUM Ha3BAHUSM:
BOJOPOJ; TMOKCHJI KPEMHMS, YTOJIbHASL KHUCIOTA; a30TUCTasi KMCIOTa; OKCUJ yriepoaa
(I1); ruapoxcun xanpius; okcup xxene3a (I1); ruapodocdar HaTpus; HUTPAT aMMOHUS;
xyopun Meau (Il); ruagpokeua amoMuHUS.

23. Kakue xumuyeckre CBOMCTBA XapaKTEPHbI AJII CEPHON KUCTIOTHI?

24. Kakue xuMUYeCKHe CBOMCTBA XapaKTEePHBbI JUIsl TUIPOKCUAA HATPUS?

25. Kaxkue Mertamibl Ha3bIBAIOT 1IeT04YHbIMU? [IpuBeaUTE NpUMEpHI.

26. UYro takoe HemeTaiubl? Kakue y HUX xuMuyeckue cBoiictBa? [lpuBeaure npume-

pBI.
27. Yro Takoe okcuabl? [IpuBeaure mpumMepsl.

IIpumep OuteTa 1/ OTBETA HA BONPOCHI BXOJHOI0 KOHTPOJIS
1. Kakue peakuyiv Ha3bIBAtOTCS SK30TEPMHUUECKUMHU?
2. Omnpenenure creneHb okucienus xjopa B coeaunenusx: HCI, Cl,, HCIOs,
KCIO,.
3. Uro Ha3wiBaeTcs peakiuei Heiitpanmsanuu? ([IpuBenure npumMepsl peakiuii).
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3.2. TecToBbIC 3a0aHUA

[To qucuuriummae « XUMUS» TPEAYCMOTPEHO ITPOBEACHUE TECTUPOBAHUSA.

TectupoBanue Ha psAy C JIaDOpaTOpHOW PabOTOM SIBJISIETCS OIEHOYHBIM CpPEJ-

CTBOM Ha JTA0OPATOPHBIX 3aHATUSAX MO TemaM «lIporHo3upoBaHue XMMUYECKOU aKTUB-
HOCTb 3JIEMEHTOB», «(OCHOBHBIE KJIacChl HeOpraHu4eckux BemiecTB. l[lomydyeHue u
CBOMCTBA OKCUJOB U OCHOBaHHUI», « OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA pac-

TBOPOB I€pMaHraHaTa Kajaus, HoJluaa Kaausi, ouxpomara Kaiaus.
TecTupoBanue MpoBOAUTCA B YCTHOU (popme. Jlmst kaxaol Tembl Ipejiaraercs

10 BApPHUAHTOB II10 5 TECTOBBIX BaHaHHﬁ, HJA OTBCTA HA KOTOPLIC HAJIO 3HATb TCOPCTHYC-
CKHC BOIIPOCHI I1I0 TCMC, YMCTD IIPOAHAJIU3UPOBATh U HAIIMCATh YPABHCHHA XUMHYECKOMN
pCakunu, pCuINTh XUMHUYCCKYIO 3aa4H. Ha IMPOBCACHUC TCCTOBOI'O KOHTPOJIAA OTBOAUT-

cs 20-25 MuHyT.

IIpumep TecTOBOrO 3a1aHUS 10 TEMe
«IIporao3upoBaHue XUMHYECKOH AKTHBHOCTH XMMHYECKOI0 3JIeMEHTA»

Bapuanr 1
1. ITogypoBeHb, KOTOPBIN 3aMOJHIETCS B aTOMaxX MOCJIE NOAYPOBHS 4S 3TO
1) 4p; 2) 3d; 3) 4d; 4) 5p.
2. Atomy Cu COOTBETCTBYET JICKTPOHHAS KOHPUTYypALIHS
1) 1s%2s22p° 3523p°3d1%4s?; 2) 1s225%2p° 3523p°®3d1%s?
3) 1s225%2p° 3s23p°®3d°4s?; 4) 1522s22p° 3523p°3d°4s?
3. Yucno opbuTaseii Ha p-MOypOBHE PaBHO
1) 2; 2) 3; 3) 5; 4)7;
4. MeTtanindeckue CBOMCTBA 0CIa0EBaIOT B PALY
1) K,Na, Rb;  2) Li, Be, Mg; 3) B, Al, Si; 4) Na, Mg, Al.
5. Bosniee cUIIbHYIO KUCIIOTY 00pa3yeT 2JIEMEHT
1) cypbma; 2) pocdop; 3) MBILIBSIK; 4) a3or.

IIpuMep TecTOBOrO 3aJaHUs 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMYECKHUX BelleCTB.
IonyyeHue 1 CBOMCTBA OKCUA0B U OCHOBAHUII»

Bapuanr 1
1. Oxcunr KpeMHus pearupyer
1) ¢ rtuAPOKCUIOM HATPUS; 3) c oxcugom cepsl (VI)
2) ¢ a30THOM KUCIIOTOM; 4) ¢ XJIOpUIOM HaTpHsl.

2. Pa30baBneHHas a30THas KUCIIOTA PearupyeT
1) 1 ¢ MeBIO, ¥ C TUAPOKCUIOM IMHKA;
2) ¥ c Kene3oM, U ¢ okcuaom yriaepoaa (1V);
3) ¥ C THAPOKCUAOM HATPUs, M C HUTPATOM cepedpa;
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4) u ¢ xJopuoM cepedpa, u ¢ cysibpaTom Oapus
3. Xnopnoit kuciore HCl1O4 cOOTBETCTBYET OKCHJT

1) C|zo7; 2) C|206; 3) ClOz; 4) C|20
4, I_HGJ'IO‘-IaMI/I ABJIIKOTCA BCC OCHOBAHUSA pALdd
1) KOH, NaOH, Ba(OH),; 2) NaOH, Mg(OH)2, AI(OH)s;

3) Ca(OH)z, Cr(OH),, Cu(OH),;  4) KOH, NH,OH, NaOH
5.CooTBeTcTBHE MEXKTY (POPMYIION BEIIECTBA U €r0 Ha3BaHUEM

1) K2S A) cynbdut kanus
2) K2S03 b) runpocynbdun kamus
3) K2SO4 B) cynbsdar xanus
4) KHS I') cynpbun xanus

IIpuMep TeCcTOBOTrO 3aIaHHS MO TeMe
«OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHBIE CBOIICTBA PACTBOPOB
NMepMaHTaHATA KAaJus, HOAUAA KaJusl, OUXpoMaTa Kajaus».

Bapuanr 1
1. Ykaxure peakuuro, BISIIOIIYIOCS OKUCIUTEIbHO-BOCCTAHOBUTEILHOM
1) H,SO, + BaCl, = BaSO4i + 2HCI; 2) Zn + H,SO, = ZnS0O4 + H,
3) CaO + H,O = Ca(OH); 4) CO,+ Ca(OH), = CaCO3 + H,0O
2. A30T UME€ET CTENEHb OKUCIICHHUS, PABHYIO 15, B COCIMHEHUHN

3. IIpouecc BOCCTaHOBIEHUS OTPAXKAET JAHHOE DJIEKTPOHHOE YPABHEHUE
+4 +6

1)§—>§; 2)52—>§ 3) S—S; 4)§—>+S4
4. Onpeaenute cymMmmy K03(hPUIMEHTOB B YPABHEHUHU PEAKIIUU
KMnQO, + K,SO3 + H,SO, — MnSO, + K,SO,4 + H,O

1) 15; 2) 17; 3) 19; 4) 21.
5. BoccTaHoBneHrE MPOUCXONUT NPU YCBOSHUH PACTEHUSAMHU
1) SO4; 2) PO 3) K, 4) Zn?,

3.3. JlabopaTopHas padora

Jlis riyOoOKOro M3y4yeHUs XMMHUU KaK HayKH, OCHOBAaHHOM Ha 3KCIEpUMEHTE,
00yyJaroImuecs: BBIOJIHSIIOT Ja00paTOpHbIE padOThl. DTO 0053aTEIBHBIN AJIEMEHT y4eO-
HOTO Tpolecca.

[lepen BbINONMHEHHEM JIA0OPATOPHOU PabOTHI OOyUYaIOIIMECs TOJKHBI U3YYUTh U
YMETb M3JI0KHUTh MOPSAJOK €€ BHITIOJHEHUS, B paboueil TeTpaau oOydaromuecs 3anichl-
BAIOT Ha3BaHUE, 1IEJ]h U MOPSIO0K BBHITOIHEHUS J1a00paTOpHON paObOThI, MPUBOAAT XUMHU-
YeCKUE peaklud, 3amoyHsAT Tabmuiel. [locie BeIMomHEHHsT T1a00OpPaTOpHON pPabOTHI
0Oy4aroIUICs TOJDKEH YMETh OOBSICHUTD MOJIYyY€HHbIE Pe3yNbTaThl, COCTABUTh U 00b-
SACHUTh XMMHUYECKHE PEaKIUH, CAeNaTh BbIBOABI. lIpemojaBaTenb nenaeT OTMETKY O
BBITIOJTHEHUH JTAOOPAaTOPHOM paboThI B KypHAJe.
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Ilepeyennb Tem J1a0OPATOPHBIX PadoOT

1. Texnuka Oe3omacHocTH npu padore B xummu4eckou Jjadoparopuu. OCHOB-
Hble MOHSTHA M 3aKOHbI XHMHMH. ATOM, MOJIEKYJIa, OTHOCUTENIbHAsI aTOMHas Macca,
OTHOCUTEJIbHASI MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEUIECTBA, XMMUYECKUE PEaKIIHH,
HKBUBAJICHT.

2. CrexunoMerpuydeckue pacuerbl. Pacuer MOJISIpHOM MacChl IKBUBAJIEHTA OKCHUJIA,
KHCJIOTBI, OCHOBaHHUsI, cosin OnpeieeHue MOJISIPHOM MacChl SKBUBAJIEHTa YTIEKHCIOTO
rasa.

3. MopaeaupoBaHie CTPOCHHUSI ATOMA HA OCHOBE IOJIOKEHUS XMMHYECKOro 3Jie-
MeHTa B [lepuoanyeckon cucreme xumudeckux djemeHTon /.. Menaesieena.

4, IIporHo3upoBaHue XMMHYECKOl AKTUBHOCTH 3JIEMECHTOB.

5. OcHOBHBIE KJIACCHI HEOPraHU4YeCKUX coeduHeHuil. OKCUAbl M OCHOBAHMS:
OIPEICJICHUE, TTOJTYYECHUE, XUMUYECKUE CBOMCTBA.

6. OcHOBHbBIE KJIACCHI HEOPTaAaHUYECKUX coelnHeHuii. KucioTel U conu: onpeje-

JIeHUE, TOJIyYeHUE, XUMUYecKue cBoricTBa. OCOOEHHOCTH B3aUMOJCHCTBUSI METAJIJIOB U
KHUCJIOT.

7. XumHnyeckass KUHeTHKA. 3ydyeHue 3aBUCMMOCTH CKOPOCTH PEaKUHUU OT KOH-
LEHTPALMU PEATUPYIOLIUX BEIIECTB U TEMIIEPATYPHI.

8. Xumnueckoe paBHoBecue. Koncranta paBHOBecus. CMmelIeHHE XUMHYECKOTO
PaBHOBECHSL.

9. PactBopbl. CriocoObl BbIpaXKEHHUsI KOHIIEHTpAIlMU PACTBOPOB: MaccoBasi J0Jid,
MOJIIpHAsi KOHIIEHTpALMs, MOJISIpHAs KOHUEHTpalusa SKBUBajeHTa. [IpuroroBneHue
pPacTBOPOB 3aJJaHHOW KOHLIEHTPAIWH.

10. DaektpojuTHyeckasi aucconuanus. OnpeneracHUe HaMpaBiICHUS MPOTCKAHUS
pEaKUMil B pacTBOpax JIEKTPOJIUTOB. YTIPABICHUE MPOLECCOM JUCCOLMALAA U TUAPO-
nu3a. Bogopoansiil nokazarens. Onpenenenre pH B 3aBUCUMOCTH OT KOHLEHTPALIMU
MOHOB BOJOPO/Ia B paCTBOPE.

11.  OxucaAUTEJIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA PACTBOPOB NEPMAHIaHATA
KaJIus, HOANAa Kajaus, OMXxpoMara KaJusl.

12. TlepmaHraHaToMeTpHYeCKoe OINpeiesieHNe XJIOPHUAA Kejle3a B pacTBOpe.

13.  DaekTpoxumuyeckue mnpoueccbl. Bo3HUKHOBEHNE CKayka MOTEHIIMANA HA Tpa-
HUIIE pa3jiesia METaJLI-pacTBOp.

14.  Daexrpoxmmuyeckue mpouecchl. ['anpbBaHuyeckuil snemeHT Axoou-/lanusms.
XUMHYECKHUE U KOHIICHTPALIMOHHBIE TaIbBAHUYECKNE 3JIEMEHTHI.

JlabopaTopHble pabOThI BHIOJHAIOTCS B COOTBETCTBUM ¢ METOIUYECKUMHU YKa-
3aHUSIMU TI0 BBITIOJIHEHUIO J1A00PATOPHBIX pa0OT MO JUCHUIUIMHE « XUMUS.

3.4 CobGecenoBanue (YCTHBII 0IIPoc)

VY CTHBIN OMpoc MPOBOJUTCS B BHIE cOOECEMOBAHUS TTOCIIC U3YUCHUST TEOpETHUIC-
CKOI'0 MaTepuaia JeKIUNA U MOoCce BBIIOJHEHUS JIa0OpaTOpHOU paboThl BO BpeMs J1abo-
PATOPHBIX 3aHATHH.
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Temartuka BOnpocoB, KOTOPbIE MOTYT 3aJ[aBaTbCsl 00ydaromemMycs npu codbeceno-
BaHHMH, YCTAHABJIMBAETCS B COOTBETCTBHU C TEMOM M Colep>KaHHeM JeKIHil u Jadopa-
TOpHBIX paboT. Ilpeanonaraercsi, 94To Ha OAMH BOMPOC OTBEYAET OAMH OOydarOUIHiACs
rpynmsl. Ecinu Obl 1aH HENMOJHBIN OTBET, TO APYToil 00yYaromuicss MOXKET BHECTH TO-
scHeHMs. B uTore mpemopaBarenb MOMy4yaeT MPEACTaBIEHHE O TOM, KaK OCBOEH M
HACKOJIbKO TOHSITEH TEOPETHUYECKUI MaTepual, Mo OKOHYAHUU JTabopaTopHO paboThI
JOJHKEeH OBITh COPMYIIMPOBAH BBHIBO/I.

IIepeyeHb BONPOCOB AJI51 COOECe0OBAHUS 10 TeMe JIEKIMHU
«IIpexmeTt xumun. CoBpeMeHHbIE NPEICTABJIEHUSA 0 CTPOCHUM aTOMAa))
Urto Takoe atrom? Kakue yacTullbl Ha3bIBAIOTCSI HYKJIOHAMU ?
B ueM 3akirogaeTcsi CylHOCTh KBAHTOBOM TEOPUU CTPOCHUSI aToMa?
B dem 3akiroyaeTcs KOpIyCKYJIIPHO-BOJHOBOM Ayallu3M CTPOEHUS aToMa?
UTto Takoe AeKTpOHHAasE OpOUTah?
Kak cocTaBuTh 2JIEKTPOHHYIO KOH(DUTYpaILMIO aTOMa XUMHUYECKOTO dJIeMeHTa?
. Kakue nmpuHIMOB peamu3yrOTCs MPU 3aMOJHEHHH 3JIEKTPOHAMH 3JIEKTPOHHBIX
opOuTanei?

ok owdE

IlepeyeHb BONPOCOB /151 codeceI0BaAHMSI 0 TeMe JIEKIIUN
«Ilepuoanyecknii 3aK0H M MEPUOIUYECKAS CHCTEMA XUMHYECKUX IJIEMEHTOB
JI.A. MeHnaeseeBa»

1. Kak ¢popmynupyercs nepuoandeckuii 3aKoH?
2. B ueM 3akmiroyaeTcsi CMbICI OPAJIKOBOTO HOMEpa XUMHUYECKOTO 3JIeMeHTa?
3. Kakue o00pa3oM HM3MEHSIIOTCSI CBOMCTBA aTOMOB XMMHUYECKHX 3JIEMEHTOB B 3aBU-

CUMOCTH OT TOJIOKEHHUS B IEPUOINYECKOMN cucTeme?

IlepeyeHb BONPOCOB /151 co0eceI0BAHNS 10 TeMe JIEKIIUN
«IIposiBjIeHHE IEPUOAUYECKOI0 3AKOHA B KUCJIOTHO-OCHOBHBIX CBOMCTBAX
HEOPraHMYeCKHX COeAHHECHUN»

Ha3oBuTe 0CHOBHBIE KJIACCHI HEOPTraHUYECKUX BELIECTB.

Yro takoe okcua? [IpuBenure npuMepsl KUCIOTHBIX U OCHOBHBIX OKCHOB.

Yro takoe runpokcuabl? [IpuBeauTe npumepsl MEI04ei.

Yro Takoe kucnoTsl? [IpuBeauTe npuMepbl CUIIbHBIX U CIA0BIX KUCIOT.

Urto Ttakoe conu? IlpuBenutre mpuMepbl COJIEH CEPHOM, COJSTHOM, YTOJBHOM,
KPEMHHUEBOM KHUCIIOT,
6. Kak M3MEHSI0TCS CBOMCTBA OKCUIOB, TMAPOKCUAOB, KACIOT B 3aBUCHUMOCTH OT
MTOJIOKEHUSI XMMUYECKOT0 3JIEMEHTA B IEPUOTUYECKON cucTteme?

agbrwnhE

Ilepeyennb BONPOCOB /151 coOeceq0BAHUS M0 TeMe JIEKIIMHU
«XuMHYeCKAs KHHETHKA
UTo aBiIsSIeTCS MPEIMETOM U3YUYCHHS] XUMUYECKOW KHHETHKHU ?
B uem 3akmrogaeTcs 3aKOH JEHCTBYIONTUX Macc?
Kakue akTopsl BIUSIOT HA CKOPOCTh XUMHUUECKON peaKium?
B dem cocrout npasuino Baut-I'odda?
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S.

Kak 3aBUCHUT CKOPOCTh XMMHUYECKOW PEaKlUy OT MPUPOJbl PEarupyrolux Be-

IeCTB?

6.

ook wdE

~wn e

B dem 3akmouaercs npunnun Jle-Illatense?

IlepeyeHb BONPOCOB 1Jis1 codecel0BAHMS 1O TeMe JIEeKIUHN
«PacTBOpBD)
Yrto Takoe pactBop?
Kakoe BemiecTBo Ha3bIBaETCsl pACTBOPUTENEM, & KAKOE - PACTBOPEHHBIM?
YTto Takoe pacCTBOPUMOCTH?
Kaxkune criocoOs1 BeIpaKeHUST KOHIIEHTPAIIMH PACTBOPOB H3BECTHHI?
B yeM 3akmirogaeTcs Teopus ANEKTPOIUTHIECKON Trcconuanuu’?
YT0 Takoe MOHHOE MPOU3BEICHUE BOJIbI?

Ilepeyenb BONPOCOB /151 coOOece0BAHUSA M0 TeMe JIEKINH
«OKHCINTEILHO-BOCCTAHOBUTEIBLHAS PeaKIus»
YTo Takoe CTENeHb OKUCICHUE?
YTo Tako€ OKUCIICHUE, BOCCTAHOBJICHUE, OKMCINUTEIb, BOCCTAHOBUTEIIb?
Kak kmaccuunupyroT OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH?
Kak cocTaBUTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIMU METO-

JIOM 3JIEKTPOHHOTO OanaHca?

abrwhE

1.
2.
3.

Ilepeyens BONPOCOB AJ151 COOeCeOBAHUS 10 TeMe JIEKIIMHU
«JIeKTPOXUMHYECKHE TPOLEeCChD)
YTo Takoe 2JIEKTPOXUUMHUYECKUE MPOIECChI?
Kak BO3HUKAIOT U II€ TPOUCXOAT FIEKTPOXUMUYECKHUE TIPOLIECChI?
Kak BO3HHMKaEeT CKayOK MOTEHIIMAIa Ha TPaHULIe METAJI-PacTBOp?
Urto no3BosieT paccuntath ypaBHenue HepHcra?
Kakue ThmbI 31€KTPOJOB U3BECTHBI?

IlepeyeHb BONPOCOB /151 co0eceJ0BaAHMS 10 TeMe JJA00PATOPHOT0 3aHATHS

«TexHuka 0e30MacCHOCTH NPHU padoTe B XMMUYECKOI JTAa00PATOPHH.
OCHOBHbIE OHATHSA W 3aKOHbI XUMHID)
Kak paccuntarh OTHOCUTENBHYIO MOJIEKYJIIPHYIO Maccy?
Yrto Takoe KOJIMYeCTBO BelecTBa?
Kak BBIYMCIUTH KOJIMYECTBO BEIIECTBA, €CJIM M3BECTHA €r0 Macca U OTHOCUTEIIb-

Has MOJIEKYJIIpHast macca’?

4.
S.

UTo Tako€ SKBUBAJICHT?
ChopmynupyiiTe 3aKOH IKBUBAJICHTOB.

IlepeyeHb BONPOCOB /1M1 co0eceJ0BaAHMS IO TeMe JIA00PATOPHOI0 3aHATHS

«CrexuomMeTpuyecKe pacueTrb»
Yto Takoe SKBUBAJICHT?
Kak paccuurtarh MOJIIpHYIO Maccy 3KBHBajeHTa?
Kak paccunrtarh MOJISIpHYIO MacCy 3KBUBaJIEHTa MeTaJIa?
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Kak pacCuuTaTh MOJIIPHYIO MaCCy SKBHBAJICHTA OKCI/II[a?

Kak PacCUUTaTb MOJIIPHYIO MACCY SKBHUBAJICHTA KHCIIOTHI?
Kak pPacCUUTaTb MOJLIPHYIO MACCY SKBHUBAJICHTA I"I/I,ZIpOKCI/II[a?
Kak PacCUUTaTb MOJEIPHYIO MACCY SKBHUBAJICHTA cou?

No ok

Ilepeyenb BONPOCOB /151 cOOece0BAHUSA M0 TeMe JIA00PaATOPHOI0 3aHATHS
«MoaenpoBaHue CTPOCHHUS ATOMA HA OCHOBE MOJIOKEHUS XUMHYECKOr0 3JIeMEeHTa
B [lepuoanueckoii cucreme xuMudeckux daemeHToB .. MenaeieeBa»

1. [Tpu MonenupoBaHUM CTPOCHHUSI aTOMa Ba)XKHO 3HATH MOPSIKOBBI HOMEp XHMH-
YECKOT0 3JIEMEHTA B MEpUOANYECKON cucTeme. UTo OH 03HavyaeT?

2. Kak 3TOT MOXHO OOBSCHUTH (aKT, YTO 3apsA] AApa aToMa YHCIEHHO paBeH KOJIH-
YEeCTBY 3JIEKTPOHOB?

3. Kakue siepHble yacTuilbl 00yCIaBIUBAIOT Maccy aToma?

4. Kak MOXHO BBIYMCIUTH KOJUYECTBO HEHUTPOHOB, €CIM H3BECTHO KOJIMYECTBO
IPOTOHOB M OTHOCUTENIbHASI aTOMHas Macca?

5. Kak onpenenuts KOIMYECTBO SHEPreTHUECKUX YPOBHEH, Ha KOTOPBIX pacroJia-

raroTCs JIEKTPOHBI, €CJIM 3HAaTh MECTO XMMHYECKOIO 3JIEMEHTA B NEPUOJUYECKON CHU-
creme?

6. Ha kaxyro 0cOOEHHOCTBh CTPOEHHS aTOMa yKa3bIBaeT (DaKT HAXOXKICHUS XUMUUE-
ckoro anemenTa B VI rpynne Ilepuoandeckoii cuctembl?

7. Kakue npusHaku CTpOEHHs] aTOMOB XapaKTEPHbI JIJIi METAJUIOB U JUIsl HEMeTaJ-
JI0B?

Ilepeyenb BONPOCOB /151 codeceJ0BaHMS 110 TeMe JTA00PaTOPHOI0 3aHATHS
«OCHOBHBIE KJIACCHI HEOPraHMYECKUX COeAMHEHMH.
Kucsors! u coan: onpenenenue. [lonyuyenue, XuMu4ecKkue CBOMCTBA.
Oco0eHHOCTH B3aUMO/1eiicTBHSI METAJIJIOB M KHCJI0T»

Yrto Takoe Kkuciora?

Yro Takoe coiab?

Kakue kuciaoTel Ha3bIBalOT cuibHBIMU? [IpuBenuTe mpumMeps?

Kakue cBoiicTBa XapakTepHbI JJI KUCJIOTHI-OKUCIUTENs? [lpuBeaure npumepsl
KHUCJIOT —OKHUCJIUTEIICH.
5. C KakMMU BEIIECTBAMU B3aUMOAECHCTBYIOT COJIU?

el NS

IlepeyeHb BOmpocoB [Jisi codece0BaHUS M0 TeMe Ja00paTOPHOIo 3aHATHS
«XHMHYECKAST KHHETHKA)

1. Kak BBIYMCIUTH CKOPOCTh XUMUYECKON PEAKIIAU?
2. UTo 03HAYAaET KOHCTAHTA CKOPOCTHU XUMHUYECKOUN peakiun?
3. [Ipu BBIUKMCIEHUH CKOPOCTH XMMUYECKON PEAKIIMU YYUTHIBAKOTCS KOHIIEHTPAUU

BCIICCTB B F33006p33HOM U XKXKUJIKOM arperarHbiX COCTOSHHAX, O6T>$ICHI/ITG, Imo4ceMy HC
YUYUTBIBAOTCA KOHOCHTPAIUKU TBCPABbIX BCUICCTB.

IlepeyeHb BONpoOCoB 1JIs co0ece0BAHMS 110 TeMe JJA00PaTOPHOI0 3aHATHS
«XHMHYeCKOe paBHOBeECHE»
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1. Kak BBIUMCIINTH KOHCTAHTY PAaBHOBECHUSI OOPATUMOM XUMUYECKON PEAKIIU?

2. B uem cocrout npunuun Jle-Ilatense?

3. Kak cMmeniaercst paBHOBecHe 0OpaTUMON XUMUYECKON peaklMK IPU HNOBBILIEHUN
JIaBJICHUS B cUCTEME?

4. Kak cMeniaercst paBHOBecHe 0OpaTUMON XUMUYECKON peaklMU IPU YBETUYEHUN
KOHIIEHTPALM! OJHOIO U3 UCXOHBIX BEIIECTB?

S. Kak cmemiaercss paBHOBecre 0OpaTHMOI peakiMy MpU MOBBIIICHUN TEMIIEpary-
PBI, €CIIM PEAKITUS K30TepMUYECKas?

6. Kak cmemiaercss paBHOBecHe 0OpaTHMOM peakIMy MpHU MOBBIIICHUN TEMIIEpaTy-
PBI, €CJIM PEAKIIHS SHI0TEPMHUYECKast?

IlepeyeHb BONPOCOB I co0eceI0OBAHMS 110 TeMe JJA00PaATOPHOI0 3aHATHS

«PacTBOpB»
1. Kak M0>XHO paccuuTaTh MaccOBYIO JIOJIFO pacTBopa?
2. Kak onpenenuTs MacCy HaBECKH BEIIECTBA JJI IIPUTOTOBJIEHUS PacTBOpPa OIpe-
JIEJICHHOW MAacChl C 33JJaHHOM KOHIICHTPALUEN, BBIPAKEHHOM B ITPOLICHTAX ?
3. UYro Takoe MOJISIpHAst KOHLIEHTpauus?
4. Kak MOXXHO omnpenenuTs MOJSIPHYIO KOHILIEHTPALMIO, €CIIM W3BECTHA MOJIApHAs
Mmacca BelllecTBa, 00bEM pacTBOpa U Macca HaBECKU BEIICTBA?
S. Kak BBIYMCIANTH MOJSIPHYIO KOHIEHTPALMIO SKBUBAJIEHTA BEIIECTBA — COJIH, KHC-

JIOTHI, IIEJIOUH?

IlepeyeHb BONPOCOB /151 codeceJ0BaHMS 110 TeMe J1Aa00PaTOPHOI0 3aHATHS
«JIEKTPOJTUTHYECKAS TUCCOLMAIHD)
YTto Takoe AIEeKTPOIUTHI U HEANEKTPOIUTHI?
[IpuBenuTe NpUMEPHI IAEKTPOIUTUIECKON TUCCOUUALTUEN ?
Kak nponcxoaut auccounanusi BOJIbI?
Kaxk paccuutsiBaercs pH pactBopa? UTo o3HayaeT JaHHBIN TOKa3aTeh?
Kak moxHo paccuntats pOH pactBopa?

abrwhE

IlepeyeHb BONPOCOB /151 co0ece]0BaAHMS 1O TeMe JIA00PATOPHOIO 3aHATHUS
«IlepmaHranaromMeTpuyeckoe onpeaeaeHue xjaopuaa xejaesa (11) B pacrsope»
1. YT0 Takoe nepMaHraHaTOMETpus?

2. Kakue cBoiicTBa J€eMOHCTpUPYET NEPMAHTaHAT KajJusl — OKUCIIMUTENS WM BOCCTa-
HOBUTEIA?
3. Kakwue cBoiicTBa gemoHcTpupyet xiopun xenesza (1) — okucimrens uim Boccra-
HOBUTEIA?
4, Kax paccTaBuTh K03 PULIEHTBI B YPaBHEHHUH OKHCIIUTEIbHO-

BOCCTAHOBUTEIBHON peakunu?
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Ilepeyenb BONpocoB 1JIsA co0ece0BaAHMS 110 TeMe JJAa00pPaTOPHOIo 3aHATHS
«JIEKTPOXMMHYECKHUE NMpouecchl. BOSHUKHOBEHHE CKAYKA NIOTEHIIHAJIA HA Ipa-
HHILIE pa3jesa MeTAI-PacTBoOP»

Kaxkue nporeccsl IpoucxoIaT Ha TPaHULIEe pa3iena MeTauI-pacTBop?
Kak BO3HHKaET CKa4yOK NOTeHIHaa?

YT0 Takoe MEKTPOABIKYILAsL CHiIa?

Kak paccunrtath 31eKTpoaHbIii noteHuuan? Ilpuseaure npumMepsl.

H~wnh e

IlepeyeHb BONpPOCOB I co0ece0BAHMS 110 TeMe JJA00PaATOPHOI0 3aHATHS
«uieKTpoxXuMHn4YecKue npoueccol. 'anbBanuvecknii djieMmenT Axoou-Tanmds.
XuMHYeCKHe M KOHIEHTPAUMOHHbIE ITAJIbBAHNYECKHE 3JIEeMEHThI»

Kak cocTaBuTh cXeMy raJibBAHUYECKOT O 3JIEMEHTA?

Kak paccuurars 3/1C XMMHYECKOTO raIbBaHUYECKOTO dJIEMEHTA?

Kak paccunrtars 9/1C KOHIIEHTPALIMOHHOIO TAJIbBAHUYECKOTO JJIEMEHTA?
B kaxux ciayqasx 3nauenus JJC Oyzaet umeTs Oosnbliiee 3HaueHue?

P

3.5 Keiic-3aganus

Ketic-3amaHus Mo3BOJISIFOT MTPHUOOPECTH HABBIKA TIPUMEHEHUS 3HAHUH XUMUH TSI
pereHus MpoeCCHOHABHBIX 3aj1ad, HalpUMep, NMPU OOBSICHEHUU MPUINH BO3HHKHO-
BEHHE CKayKa TMOTEHI[Mala Ha TPaHMIIEC pa3fiesia METAI-PACTBOP U CO3/IaHUU CHCTEMBI
«METaJlI- paCTBOP» C MAKCUMAJIbHBIM 3HAYEHNEM DJIEKTPOIHOTO MOTEHITHAIA.

Ketic-3amanme MoeT pemaTth MOArpyIna 00yJarImuxcsl B TeYeHNe 0IHOH 1a0o0-
paTopHO# paboTHI, AeaeT pacyeTshl U OPOPMIISETCS B TETpaau. 3alaHUE CUUTACTCS BbI-
MOJIHEHHBIM, €CJIU CAENIaH BBIBOJ O TOM, KaKasi U3 CUCTEM «METaJI-PACTBOP» MO3BOJSET
chopMUpOBaTh MAaKCUMAaJIbHBIN JICKTPOIHBINA MOTEHIIHAI.

Keiic-3amanus pa3paOboTaHbl JIJIsl BBIMOJIHEHUS JTaOOPAaTOPHON paboThl «DIEKTPO-
XUMUYECKHE Tpoliecchl. BOZBHUKHOBEHHE CKauKa MOTEHIMala Ha TPaHUIle pas3zesa Me-
TaJJI-PACTBOPY.

IIpumep keiic-3a1anus:

CpaBHUTE DJIEKTPOJHBIE MOTSHIIMAIBI HUKEIEBOTO 3JIEKTPO/Ia, OTPY>KEHHOTO B
pactsop, coxepxxamuii 0.01 mons/nm nonos Ni%* (¢° Ni?*/ Ni° = -0,23 B), u xanueBoro
3JIEKTPO/Ia, OTPYKEHHOTO B pacTBop, coaepsxkamuii 0,01mons/n nonos K* (¢° K/ K° =
-2,925 B).

3.6 3anaun

Perienre 3a7a4 Mo3BOJISIFOT 3aKPENUTh U3YUCHHBINH BO BpeMs JICKIIUN TeOpeTHYe-
CKH MaTepuaa U KOTOPBI ObLI MPOJAEMOHCTPUPOBAH BO BPEMs BBIMOJHCHHS J1abopa-
TOPHBIX PadoT.

HeckoJbKO THITOBBIX 33J1a4 PENIaroTCsl BO BPEMS BHIMIOJIHCHHS HITH TTOCIIE BBITION-
HEHUs J1abopaTtopHoi paboThl. OOyJaronuecs: 0OBICHSIIOT X0 PEIICHUS 3a/1a4H, Ha3bl-
BalOT XMMHUYECKHUE 3aKOHBI, 3alACHIBAIOT (POPMYJIBI, KOTOPBhIC HEOOXOAMMBI JIJIs pacye-
TOB.
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IIpumepHas 3a7a4ya nNpyM BLINOJHEHUH JIA00PATOPHOIT padoThI
no teme «TexHuKa 0€30MACHOCTH NIPH padoTe B XUMUYECKOM J1adopaTopumn.
OcHOBHBbIE OHATHS U 3aKOHbI XUMHID)

3agaua 1. HaiiguTe MaccoBYI0 10J110 a30TAa B CyJb(paTe aMMOHMSI.
Pemenne.
MaccoBast 10y 3JIeMEHTa B COCAMHEHMM — 3TO NMPOLEHTHOE COAEPKAHUE DIie-
MEHTa B MOJISIPHOM Macce COECMHEHHS.
1. Haxoaum MomsipHyIO Maccy cyibhaTa aMMOHUS:

M(NH,),SO4 = 14-2 + 1-8 + 32 + 16-4 = 132 r/™M07B

2. PaccunTaeM npoIEHTHOE COJIEpKAHHUE a30Ta, YIUTHIBAsI, YTO B COCTABE MOJIE-
kysbl (NH4)2SO4 HaxoasTCst 1Ba aTOMa a3oTa:

132 1 (NH4),SOs  —100 %

28N - X

_ 28-100
232

OTtBet: MaccoBas 7011 a30Ta B cysbdaTte aMMoHUs coctasisiet 21,2 %.

X =21,2%

IIpuMepHas 3a1a4a IPU BBINOJHEHHH J1A00PATOPHOI PadOThI
no teme «CrexuoMeTpruiecKue pacuerb»

3agaua 1. Onpenenute MOJSIPHYIO MacCy 3KBUBaJieHTa (POCPOpPHONM KUCIOTHI B
CJIEIYIOLIUX PEAKIUAX:

1) H3POs + 3NaOH = NazPO; + 3H.0

M 98
Mo (1,70, % =3 = 32,6 r/MOJb

2) H3PO: + 2NaOH = Na;HPO4 + 2H,0

My po, 98
M, P0 , ) :% :? =491/monb
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IIpumepHas 3a7a4ya nNpyM BLINOJHEHUH JIA00PATOPHOIT padoThI
no teme «PacTtBopbsn»

3agaua 1. CkoibKO XJIOpUAAQ HATPUS HAIO B3BECUTh U OTMEPHUTH BOJIbI, YTOOBI
noxyuutsb 150 r 5% pacTtBopa.
lano:
p—pa NaCl = 5%
mpfpa NaCl = 150 r
HajiTu:
MpNaci = 7T
Mo =7T
Pemenue:
1. 3anumem GopMyity A BBIYMCIEHHUS] MAaCCOBOW JIOJIM XJIOPHIa HATPHUS B PACTBOPE:

mg -100%
Wp-pa = ———

p—pa

2. I[JI?I TOIO, YTOOBI BHIYMCIIUTD MacCCy XJIopuJa HaTpHu:, Hpeo6pa3yeM (bOpMYJIy:
M Nacl = p-—pa NaCl mpfpa NaClllOO%

3. Cnenaem pacdeT Macchl XJIOpUa HATPHS:
M Nact = 5% 150 1/100% = 7,51

4. Onpeaenum Maccy BOJbI 1JIs MPUTOTOBJICHUS PacTBOpa:
Mp-pa = Mu20 + M Nacl
M 120 = Mp-pa - M NacI= 150 — 7,5 r= 142,5 T.
1 r BoBI 3aHUMAET 00BeM 1 MJI, ClieIOBATEIBHO, /ISl IPUTOTOBIICHUS PACTBOPA
C IOMOIIIBIO MEPHOM MOCYAbI HY’KHO OTMEPUTH 142,5 M1 BOABL.

IIpumepHnas 3aga4ya nmo reme:
«JaeKkTpoxuMu4YecKme npoueccol. 'anbBannyecknii s1eMeHT SAxoou-
Janumdas. XuMmu4yecKue 1 KOHUEHTPALMOHHbIE TAJIbBAHUYECKHE JJIEMEHTHD)

3amaya 1. Berucoure 3/IC MEIHOro KOHILIEHTPALMOHHOTO 3JEKTPOAA, €CIU
MEJIHBIE AJIEKTPOAbI IOMEIIEHBI B PACTBOPHI MEHOTO KYIIOPOCa C KOHLIEHTPALMSAMU
C.=0,019 monsw/1 u Co=1,9 MoJIB/II.

lano:
MenHblii 3JIEKTPO]
PacTBOpBI MenHOTO Kynopoca
C,:=0,019 monn/n
C>=1,9 moin/m1.
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Havitu:
OJ1C
KOHIICHTPAITMOHHOTO AJIEKTpOAa-?

Pemenmne:
OJ1C KOHIIEHTPAIIMOHHOTO AJIEKTPO/Ia PACCUUTHIBACTCS 110 (hopMyJIe:
0,059 C

ac= - 19 ¢

Z- 3TO KOJIMYCCTBO DJICKTPOHOB, KOTOPBIC OTAACT aTOM MEIHU

Cu?* +2e —Cu°, ciemoBaTeIbHO Z=2

0059 |q 1900 o )
c= " 0019 =0029 lg [10%] =0,029 x2=0,059B

OtBer: 3/IC METHOTO KOHUECHTPALMOHHOTO 3JEKTPOAA MPHU 3aJaHHBIX KOHIIEHTPALUAX
pacTBopa MenHoro Kynopoca passa 0,059 B.

3.7. PyOe:xHblil KOHTPOJIb

¢J1b NPOBeeHUsI PyOesKHOIr0 KOHTPOJISi: IPOBECTU KOHTPOJIb 3HAHUI 00ydaro-
IIMMUCS OCHOBHBIX XMMHUYECKUX 3aKOHOB M MPOLIECCOB, YMEHUI OOBACHSTH CBSI3b 1Y
IIOJIO)KEHUEM JJIEMEHTA B IEPUOJUYECKON CUCTEME, CTPOCHHEM aroma JJIEMEHTa U
CBOMCTBAaMHM BEILIECTB; HABBIKOB PACCUMTATh KOHLEHTPALMU PACTBOPOB PA3IUYHBIX CO-
€AMHEHUH, ONpeAeNiaTh TEPMOAMHAMUYECKUE XapaKTEPUCTUKA XUMHUYECKUX pPEAKIUH,
onucaTh rajJJbBAHUYECKHUM 3JIEMEHT U PACCUUTATD ANEKTPOABUKYILYIO CUTTY.

Bonpocsl pyoe:xxknoro konrpoJis Ne 1

BOI’lpOCbl, paccmampueaemvle HA aydumoprlx SAHAMUAX

1. [IpenMer XuMHuH.

2. CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHUU aToMa. DJIEMEHTapHbIE YaCTHIIbI,
aTOMHOE€ SIIPO, U30TOIIbI, TOHATHE JIEMEHTA.

3. KBanToBast Teopusi crpoenusi aroMa. KopnyckyasipHO-BOJIHOBOM AYyaJIM3M DJIEK-
TpOHa.

4, DHEPreTUYECKOEe COCTOSIHUE JIEKTPOHA B aToMe. DU3NUECKUIl CMBICT KBAHTOBBIX
yucen. [lonsitue opobutanu. KBantoBsie uncia.

5. DJeKTpoHHAasi KOHUTrypaiusi aToMoB. [Iopsiiok 3amoIHeHUs AJIEKTPOHAMU OpOU-

TaJIeW: NMPUHLUII HAaUMEHbLIEH 3Hepruu, npuHuun llaynu, npaBuno XyHnaa, npaBHiio
KiteukoBckoro.

6. OTHOCHUTENbHASE aTOMHAsl Macca, OTHOCUTEIIbHAS MOJIeKYJiapHas macca. Kak pac-
CUUTATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO Maccy?
1. KonuuectBo BemiecTBa, equnuiia uaMepenus. @opmyna ajist onpeaeneHus KoJiu-

yecTBa BenlecTsa. MonsipHas macca.
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8. [IonsTne »KkBHUBaneHTA. 3aKOH HDKBUBAJICHTOB. [IoHATHE SKBUBajeHTa, SKBHBa-
JIEHTHOTO 00BbEMa, MOJIIPHOM MacChl SKBUBAJICHTA.

9. PacueTr MOJIsIpHON Macchl SKBUBAJICHTA 3JIEMEHTA, OKCHJIA, KACIOTHI, OCHOBAHU,
COJIN.

10. Ilepuonnueckuil 3aKOH U MEPUOUYECKAs CUCTEMA XUMUYECKUX 3ieMeHToB 1. 1.
MenpneneeBa. @U3ndecKuil CMBICI NTOPSAKOBOTO HOMEPA JIEMEHTA.

11. 3aKOHOMEpPHOCTH MEPUOAMYECKOTrO M3MEHEHUsS CBOMCTB 3JIEMEHTOB Ha OCHOBE
nonoxxenuss B llepmonnueckon cucreme xumuueckux dneMeHTtoB .M. Menneneesa.
N3menenne aTtomHbIx paanycoB. llorenuman wnonuzauuu. CpOACTBO K 3JIEKTPOHY.
DIIEKTPOOTPULIATEIBHOCTbD.

12. TIporHo3upoBaHHE XUMHUYECKONH aKTUBHOCTH AJIEMEHTOB Ha OCHOBE MOJIOXKECHHS B
Ilepnogmueckoi cucreme xumuyeckux aneMenToB .M. Menneneesa.

13. IIposiBieHHE MEPUOANYECKOTO 3aKOHA B KHUCIOTHO-OCHOBHBIX CBOMCTBaX HEOpra-
HUYECKUX COCIUHEHU.

14. T'eneTnueckast CBsI3b OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX COCAMHEHUH.

15. VI3MeHeHHe XMMHYECKUX CBOMCTB OKCHJIOB, THIPOKCHIOB B 3aBUCUMOCTHU OT IO-
JIO’KEHHSI aTOMOB 3J1eMEHTOB B [lepuoanueckoil cucteMe XUMHUYECKUX 1eMeHToB JI.1.
Meneneesa.

16. VI3MeHeHHEe XUMUYECKUX CBOWCTB KHCIIOT U COJIEW B 3aBUCUMOCTHU OT MOJIOXKEHUS
aTOMOB 2JIeMEHTOB B llepmoanueckon cucreme xumuueckux sneMmeHToB [[.M. Menne-
JeeBa.

17. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COCAMHEHUN (KUCIOTHI, COJIU, OKCHJIbI, OC-
HOBaHUsA): ONpeJIeTICHUE, TUIIbl, XHMHUYECKHE CBOMCTBA, MOJTyYEHUE.

18. Xwumwnueckas kuHeTHKa. CKOPOCTh XUMHUYECKON peakiuu. PaKkTophl, BIUSIOMINE
Ha CKOPOCTh XUMHUYECKOH pPEAKIUU.

19. TIlpaBuno Bant-I'odda. Temnepatypusiii kordduineHnT. YpaBHeHrne AppeHuyca.
20. 3akon geicTByrommx Macc. KoHcTaHTa CKOPOCTH peaKIlui.

21. 3aBHCHMOCTbH CKOPOCTH PEaKLUu OT MPUPOJIbl BEUIECTB. DHEPIUsl AKTUBALUHN XH-
MUYECKUX PEAKIUNA. AKTUBUPOBAHHBIN KOMILJIEKC.

22. Xumuudeckoe paBHOBecue. JIMHAMUYECKUN XapaKTep XUMUYECKOTO PAaBHOBECHSI.
23. Koncranra paBHOBecus. CMellleHHE XMMHUYECKOTO paBHOBecus, mpuHuumn Jle-
[[TaTenpe-bpayHna.

BOVLpOCbl OJI51 CAMOCMOSMENbHO20 U3y4eHrHusl

1. 3aK0H COXpaHEHHUs MacChl. 3aKOH COXPAaHEHUs dHEpPruu. B3auMocBs3b 3HEpruu u
Macchl (ypaBHEHUE DUHIITEIHA).

2. 3aK0oH MOCTOSIHCTBA COCTaBa. 3aKOH KpaTHBIX OTHoIlleHuil. Hectexmomerpuue-
CKUE€ COECTUHEHMS.

3. Xumuueckue peakiuu. Knaccupukaius XuMHYECKUX PEaKIIUi.

4. TeopeTnueckoe 000CHOBaHUE MEPUOINIECKOTO 3aKOHA.

S. [Tpumepsl U OOBSICHEHHS] TEPUOJUUYECKOIO H3MEHEHHS CBOMCTB XUMHYECKHX
AJIEMEHTOB B 32aBUCHUMOCTHU OT MOJIOKEHHUS B IEPUOANYECKON CHCTEME.

6. XuMu4eckas CBs3b. Y CIOBUSA 00pa30BaHUSI XUMUYECKOM CBSI3U. DHEPTHUS CBS3H.
1. KoBasieHTHas cBs3b (OJIApHAs U HENOJIApHAas). JMMOIbHBIM MOMEHT.
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8.  T'mbpuamsauus opouTaneii sp, sp?, spd.

Q. OOMEHHBI M JOHOPHO-AKIENTOPHBI MEXaHU3Mbl O0pa30BaHUsl KOBAJIEHTHOM
CBSI3U.

10. Honnas cBs3b. [Ipuposa u cBoiicTBa HOHHOM CBsI3H. [IpuMepsl oOpazoBaHus.

11.  Vcnosus 06pa3oBaHUs BOJAOPOTHOM CBSI3H.

12. Meramueckas CBA3b. DJIEKTPOHHOE CTPOCHUE U OCOOEHHOCTH CBOMCTB MeTall-
JIOB.

13. IIpakTuueckue mpuMephl PEryIUPOBAHMS CKOPOCTH PA3TUIHBIX MPOIIECCOB.

14. ®a3zoBoe paBHOBECHE.

15. VYckopenue xumMuueckux peakuuid (katanus). [lonarue o katanuzatopax v KaTta-
JTUTAYECKUX PEAKIHUAX.

Bonpocsi pyoe:kHOro KoHTpOJIsi Ne 2

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1. PacTBOpbl. BHuabl pacTBOpPOB 110 arperaTHOMy cocTosiHuto. [loHsTHe pacTBOpUTE-
JIs1, PACTBOPEHHOI'O BELIECTBA. PacTBOPUMOCTD, POU3BEAECHUE PACTBOPUMOCTH.

2. CriocoObl BbIpa)KeHUS KOHIICHTPAILIUUA PACTBOPOB.

3. [IpuroroBiieHNE pacTBOPOB 33aJAHHOM KOHLEHTPALUU.

4, Teopus snexkrpomurnueckont qucconnanuu C. Appernyca. CTeneHb 1 KOHCTaHTa
JACCOLIMALIAH.

5. Juccommanmst Boapl. MMOHHOE NpOW3BEAEHUE BOJBI, BOJIOPOAHBIN IOKAa3aTElb
(pH).

6. Onpenenenue pH B 3aBUCUMOCTH OT KOHIEHTPAIMA HOHOB BOJOPOIa B PACTBOPE.
7. ['upponus conen.

8. OnpeneneHue HaNpaBiICHUs MPOTEKAHHUS PEAKIMN B PACTBOPAX SJIEKTPOIUTOB.
YnpasieHue npoueccoM AUCCOLUUALMN U THIPOIU3a.

Q. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu. CreneHb oOkucieHus. lloHsTue

IIPOLIECCOB OKHMCIJIEHHSI, BOCCTAHOBJICHHSI, OKUCIIMTEIS, BOCCTAHOBUTEINA. BakHelmue
OKHUCJIMTENIA U BOCCTAHOBUTEIH.

10. Twunsl OKMCIUTETHFHO-BOCCTAHOBHUTEIIBHBIX PEAKITUH.

11. CocraBieHrne ypaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI IO METO-
1y SJIEKTPOHHOTO OaliaHca.

12.  OkuCIHUTENbHO-BOCCTAHOBUTENIbHBIE CBOICTBA PACTBOPOB NEpPMaHIaHaTa Kallus,
Honuna kanus, Ouxpomara Kajusl.

13. IlepmaHranaTomeTpus.

14. TlonsiTue 00 ANEKTPOXUMHUYECKUX Mpoleccax. Bo3HMKHOBEHHE CKauka MOTEHLIU-
ajyia Ha rpaHMIle METAJLI-PacTBOP.

15.  JIBOiTHOI 3J€KTpUYECKUI CIOW U €ro CTPOCHHUE.

16. VYpasuenue Hepucra.

17. PaznuuHble TUIBI JIEKTPOIOB.

18. TanpBanmueckuii 3jieMeHT SIkoOu-JlaHmaIIs.

19. Xwumuueckue U KOHIIEHTPAI[MOHHBIE TAIbBAHUYECKUE JIEMEHTHI.
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Bonpocwi ona camocmoamenvrozo usywenus
1. I'mppatnas teopusi .M. MenneneeBa. ConpBatauus. ['maparanus. ConabBaThI.
['mapater.
PactBopumMocCTh BemiecTB B Bojie. IoHHBIE peakiuu B pacTBopax. [Ipumepsl.
HacsimeHnnble, HEHACHIIIEHHBIE, IEPECHIIIICHHBIE PACTBOPHI.
CuIibHBIC U CJTa0bIe DJICKTPOJIHUTHI.
Huddysus, ocmoc. OcMmoTrueckoe napieHne. OcMoc B MpUpPOJIE.
AHOMaIbHBIC CBOMCTBA BOBI.
[IpakTHuecKkOe MPUMEHEHUE IEKTPOIIN3A.
DIEKTPOU3 pacilyiaBa U pacTBOpa XJIOPHIA HATPUS C THEPTHBIMU AJIEKTPOIAMHU.
3akonsl Papanes.
0. Kopposzus. Bunasl koppo3uu: XuMu4yecKkas, SIeKTPOXUMHUIECcKast.

ROO~NOOEWN

3.6. IIpomeskyTOoUuHasl aTTECTAIUS
KoHTposib 32 0CBOGHHEM AUCIUIUIMHBI « XMMHUS» U OIEHKa 3HAHUI 00ydaronux-
Csl Ha 3a4eTe MPOM3BOJUTCS B COOTBETCTBUM C yYEOHBIM IUIAHOM IO CIEIMATILHOCTH

23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPECTBA.

BOHpOCLI, BBIHOCHUMBIC HA 3a49€T

1. [Ipenmer xumuu.

2. CoBpeMeHHbIE MPEICTABIEHUS O CTPOCHUM aTroMa. DJEMEHTapHbl€ YacCTHUIbI,
aTOMHOE SIpO, U30TOMBI, TOHITHE 3JIEMEHTA.

3. 3aKOH COXpaHEHUs MacChl. 3aKOH COXPAHEHUS SHEPTUU. B3anMOCBA3b 3HEpruu n
Macchl (ypaBHEHHE DUHIITENHA).

4. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH KpaTHBIX OTHoIIeHWH. Hecrexmomerpuue-
CKHE COCAVHEHMUS.

S. Xumnueckue peakiuu. Kinaccudukarms XuMHYECKUX PEaKIIHii.

6. KBanToBas Teopusi crpoenusi aroma. KopnyckysisipHO-BOJTHOBOM Jyaiu3M 3JIEK-
TPOHA.

1. DHEPreTUYECKOEe COCTOSIHME AJIEKTPOHA B aToMe. DU3NUECKUI CMBICT KBAHTOBBIX
yucen. [lonsitue opbutanu. KBantoBblie uncna.

8. DnekTpoHHasi KOHPUryparus aroMoB. [1opsiiok 3amonHeH s AIeKTPOHaMU OpOu-

TaJIeW: NMPUHLUII HAaUMEHbLIEH 3Hepruu, npuHuun llaynu, npaBuno XyHnaa, npaBHiio
Kineukosckoro.

9. OTHOocHTENIbHAs aTOMHAsl Macca, OTHOCUTEIbHAs MOJIEKYJsipHas macca. Kak pac-
CUMTATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO Maccy?

10. KonuyectBo BemiecTBa, eAuHMIAa u3MepeHus. Gopmyna 1 OnpeaesieHus: KOI1-
yecTBa Beuiectsa. MolsipHas macca.

11. TIlomsrue HSKBUBAJICHTA. 3aKOH DKBUBAJICHTOB. IIoHATHE SKBHBajCeHTA, PKBHBa-
JICHTHOTO 00bEMa, MOJIIPHOM MacChl SKBUBAJICHTA.

12.  Pacuer MOJSIpHON Macchl SKBUBAJIEHTA 3JIEMEHTA, OKCUAA, KUCIOThI, OCHOBAHHUS,
COJIU.
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13. Tlepuoanueckuii 3aKOH M MEPUOIUYECKAS CUCTEMa XMMUYECKUX anemeHnToB JI.1.
MenpneneeBa. @U3NUECKUN CMBICIT TOPSIAKOBOIO HOMEPA JIEMEHTA.

14. Teopernueckoe 000CHOBAHUE MEPUOIUYECKOTO 3aKOHA

15. 3aKoHOMEpPHOCTH MEPUOAMYECKOTO M3MEHEHHUs CBOMCTB 3JIEMEHTOB Ha OCHOBE
nonoxeHus B llepuonnueckon cucreMe xumudeckux snemeHToB J[.M. Menneneesa.
N3menenne atomHbiX paanycoB. [loreHnman wmoHuzanuu. CpoOACTBO K JIIEKTPOHY.
DIIEKTPOOTPULIATEBHOCTD.

16. Ilpumepsl W OOBACHEHHS MEPUOAMYECCKOTO W3MEHEHUS CBOWCTB XWMHYECKHX
3JIEMEHTOB B 3aBUCUMOCTH OT IOJIOKEHHS B IEPUOJUYECKON CUCTEME.

17. TlporHo3upoBaHHEe XMMUYECKOW aKTUBHOCTHU JIEMEHTOB Ha OCHOBE IMOJIOKECHUS B
Ilepnonmueckoi cucrteme xumnueckux 3meMmenToB .M. Menneneesa.

18. Xwumwnueckas CBs3b. Y CIOBHS 00pa30BaHUs XUMHUECKON CBSI3U. DHEPTHUs CBS3H.
19. KoBanenTHas cBs3b (IOJISIpHAS U HEMOJIsIpHAsT ). JIMIOTBHBI MOMEHT.

20. T'ubpuamzanus opbuTaneii sp, sp?, spe.

21. OOMEHHBI U JIOHOPHO-AKLENTOPHBIA MEXaHU3Mbl OOpa30BaHUS KOBAJECHTHOM
CBSI3H.

22. Wownnas cBs3b. [Ipuposna u cBoiicTBa HOHHOM cBsA3U. [Ipumeprl oOpa3zoBaHusl.

23.  YcnoBust 00pa3oBaHUs BOJIOPOIHOM CBSI3H.

24. Merammueckasi CBS3b. DJIEKTPOHHOE CTPOCHUE U OCOOEHHOCTH CBOMCTB MeTal-
JIOB.

25. IlposBneHUE MepUOAMIECKOTO 3aKOHA B KHCIOTHO-OCHOBHBIX CBOMCTBaX HEOpra-
HUYECKUX COCIMHEHHUI.

26. T'enetmdeckas CBSI3b OCHOBHBIX KJIACCOB HEOPTAHMYCCKUX COCAMHEHUI.

27. H3meHeHWe XMMHYECKUX CBOHCTB OKCHIOB, THAPOKCHIOB B 3aBUCHMOCTH OT TIO-
JIOKEHHSI aTOMOB 3JIEMEHTOB B [lepronnueckoil cucteMe XuMHU4eckux 3iemMeHToB [1.1.
Menpgeneena.

28. H3meHeHHe XMMUYECKUX CBOMCTB KUCJIOT U COJIEH B 3aBUCUMOCTH OT TOJIOKECHUS
aToOMOB 31eMeHTOB B llepuogunueckon cucreme xumuyeckux snemeHToB .M. Menne-
JIeeBa.

29. OcHOBHBIC KJIaCChl HEOPTAaHWYECKUX COCAMHEHUM (KHUCIIOTHI, COJM, OKCHJIBI, OC-
HOBAaHMSI): ONPEJIENICHNUE, TUIIbl, XUMUYECKUE CBOMCTBA, MOJyYCHUE.

30. Xwumunueckas kuHeTHKa. CKOPOCTh XUMUYECKON peakiuu. DaKTOPhI, BIUSIONIIE
Ha CKOPOCTb XUMHYECKOW pEeaKIIuu.

31. IlpaBuio Baut-I'odpda. Temneparypubliit kordduirienT. YpaBHenue AppeHuyca.
32. 3akoH aeHcTByrOmMX Macc. KoHCTaHTa CKOPOCTH PEAKIIUH.

33.  3aBUCHUMOCTbH CKOPOCTU PEAKIMHU OT MPUPObI BEIIECTB. DHEPTHS aKTUBAIIUU XU-
MUYECKUX PEAKINNA. AKTUBUPOBAHHBIN KOMILJIEKC.

34. Xwumudeckoe paBHOBecHe. [[MHaMUYECKUN XapaKTep XUMUYECKOTO PaBHOBECHSI.
35. KoncranTta paBHOBecusi. CMmelleHHEe XUMHYECKOTO0 paBHOBecHs, mpuHIun Jle-
[[TaTenpe-bpayHna.

36. IIpakTudeckue mpuMepbl peTyIUPOBAHUS CKOPOCTH PA3TUYHBIX TIPOIIECCOB.

37. ®dazoBoe paBHOBECHE.

38. YckopeHue XuMUYECKUX peakiuil (katanu3). [loHsTHe 0 KaTtanm3aTtopax W Kara-
JIATUYECKUX PEAKIIUSX.
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39. PactBopbl. Buabl pacTBOpoB 1o arperaTHomMy coctosiuuio. [lonsitue pactBopuTe-
JIs1, PACTBOPEHHOTO BEllleCTBA. PaCTBOPUMOCTD, NPOU3BEICHUE PACTBOPUMOCTH.

40. T'maparnas Teopus J.M. MenneneeBa. ConpBaranus. ['mapatanus. ConbBaThl.
['mapater.

41. PacTBOpHMOCTH BellecTB B Bojie. loHHBIE peakiinu B pacTBopax. [Ipumepsi.

42. HacslieHHbIe, HEHACHIIICHHBIE, TEPECHIIIEHHBIE PACTBOPHI.

43. CusbHbIC U c1a0bIe SIEKTPOJIHTHI.

44.  Tuddysus, ocMoc. OcMoTHueckoe aaBineHue. OcMoc B MPUPOJIE.

45.  CrocoObl BIpa)KEHUS KOHIICHTPAIIUN PACTBOPOB.

46. IlpuroTtoBrneHue pacTBOPOB 3aJaHHON KOHIICHTPAIUH.

47. Teopus snekTpoautuyeckoit auccormanuu C. Appennyca. CTerneHb U KOHCTaHTa
JUCCOIIAALIH.

48. Jluccommanus Boawl. MOHHOE TpOW3BEACHHWE BOJBI, BOJAOPOJHBIN TMOKa3aTeh
(pH). AnomanbHbIe CBOMCTBA BOJIBI.

49. Omnpenenenue pH B 3aBUCUMOCTH OT KOHIICHTPALIUA HOHOB BOJIOPO/Ia B PaCTBOPE.
50. Tmaponus coinei.

51. OmnpeneneHue HampaBiIeHHUS MPOTEKAHUS PEAKIUN B PACTBOpPAX AJIEKTPOIUTOB.
VYrpaBiieHHE IPOLECCOM IUCCOLMAIMN U THAPOIU3A.

52. IlpakTrueckoe MPUMEHEHUE IIEKTPOIIU3a.

53. DnexTpoau3 paciuiaBa M pacTBOpa XJOPH/IA HATPHS C HHEPTHBIMH JJICKTPOIaMHU.
54.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. CrteneHb okucieHus. [lonstue
MPOIIECCOB OKHUCJIEHUS, BOCCTAHOBJICHUS, OKHCIIMTEIsI, BOCCTAaHOBUTENSA. Baxueliue
OKHUCJIUTENIM U BOCCTAHOBUTEIIH.

55.  Twurmbl OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIUN.

56. CocraBieHue ypaBHEHUN OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMKA 10 METO-
1y SJIEKTPOHHOTO OaliaHca.

57.  OKHUCIUTENHHO-BOCCTAHOBUTEIHHBIC CBOMCTBA PACTBOPOB IEpMaHTaHaTa Kajwus,
Honuna kanus, Ouxpomara Kajusl.

58. IlepmanranaromeTpus.

59. Ilonsarue 06 >MEKTPOXUMUUYECKHUX Tpolieccax. BO3HUKHOBEHHE CKayKa MOTEHITU-
aja Ha TpPaHMIE METaJUI-pPaCTBOP.

60. JIBOITHOI JIIEKTPUUICCKHI CIIOH U €r0 CTPOCHHUE.

61. VYpaBuenue Hepucra.

62. PaziuyHbIe TUIIBI AJIEKTPOJIOB.

63. TappBanmueckwmii anemMeHT SAkoOu-/{anmams.

64. XuMHUeCKHE U KOHIICHTPAIMOHHBIE TAIbBAHUYECKUE AJICMEHTHI.

65. 3akonsl dapanes.

66. Kopposus. Buasl Koppo3uu: XUMHYECKas, SJIEKTPOXUMUYECKasI.
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4. MeToanuecKkue MaTepuaJibl, ONpeae/soinne Npoueaypbl OlleHUBAHNS 3HAHUH,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeSAITEJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypsbl OLleHUBAHUSA 3HAHU I, YMEHNI, HABHIKOB
U (MJIK) ONbITA AeATeJIbHOCTH

KonTponb pe3ynpTaToB 00yueHus: 00y4aronuxcs, 3TarnoB U ypoBHsA (GOpMUPOBa-
HUSA KOMIIETEHLMI MO JUCHUIUIMHE «XHMHSD» OCYIIECTBIIETCS 4Yepe3 IMPOBEIACHUE
BXOJIHOTO, TEKYILETO, PYOEKHBIX, BBIXOAHOTO KOHTPOJIEW U KOHTPOJISI CaMOCTOSITENIbHON

paboTHL.

4.2 Kputepum olleHKU 3HAHUI, yMEeHUIi, HABBIKOB U (WJIN) ONbITA 1eSITeJILHOCTH,
XapaKTepHU3yIIUX 3Tanbl (JOPMUPOBAHUS KOMIIETCHIMI B IIpoIecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrPpaMMBbI

Onucanye mKaJbl OICHUBAHUS JOCTIKEHUS KOMIIETEHITUN 10 TUCIHUIUIAHE TPH-
BEJICHO B TaOiuIE 6.

Tabnuna 6
YpoBeHb OtMmetka
OCBOCHHUS (mpomexyTou- Onucanue
KOMIIETEHIINHU Has aTTecTa-
1)
BbICOKUIL «3aUTEHO) OO0yyaroIuics JIEMOHCTPUPYET 3HAHUS OCHOBHBIX XMMUYECKUX 3aKO-

HOB M TIPOIIECCOB, B T. Y. COBPEMEHHBIE MPEACTABIEHUS O CTPOSHUU
aToMa, TIePUONYECKUI 3aKOH ¥ TEePUONIeCcKas CUCTEMa XUMHIECKUX
anementoB [I.M. MenaeneeBa, mposiBJIEHUS MEPUOAUUECKOIO 3aKOHA B
KHCJIOTHO-OCHOBHBIX CBOMCTBax HEOPraHnvdCCKux COGHHHGHHﬁ, OCHOB-
HBIX KJIACCOB HEOPTaHWYECKHX COCTUHEHHWH, XMMUYECKOW KHHETHKH,
XUMHUYCCKOI'0 paBHOBECHUA. KOHCTAHTY PaBHOBECHUA, YCIIOBUA CMCIICHUA
XUMUYECKOTO PABHOBECHS, MOHATHS O PACTBOPAX, AJICKTPOTUTHICCKOU
JIUCCOLIMAITNY, OKHUCIIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINA, MOHSTHE
00 PIEKTPOXUMHUYECKHX MpoIleccax, BOSHUKHOBEHWH BOJIOPOJIHOTO TIO-
TEHIIMAJIa Ha TPAHHUIIE METAJI-PACTBOP, TBOMHOM 3JIEKTPUICCKOTO CIIOS
U €ero CTpoeHusl, ypaBHeHue HepHcTa, pa3nuuHbIe TUIIBI JIEKTPOAOB, HE
yMeeT OOBSCHHUTH CBS3b MEXAY ITOJIOKEHHUEM DJIEMEHTa B IEpUOIUYe-
CKOM CHCTEME, CTPOCHHEM aroMa 3JIEMEHTa W CBOWCTBAMU BEIIECTB;
paccyuTaTh KOHLEHTPALUU PacTBOPOB PA3JNIMUYHBIX COECIMHEHHM, OIpe-
JIENSITh TEPMOJAMHAMUYECKHE XapaKTePUCTUKH XHUMUYECKUX PEaKIIHiA,
ONnHucaTh TallbBAHUYECKHH DJIEMEHT U paccuuTarb, HE BJIAACCT IMEPBUY-
HBIMHU HABBIKAMHW BBIIIOJIHECHUSA OCHOBHBIX XMMHWYCCKHUX naGopaTopHHx
Omnepaluii, OMUCAHUS U aHAJIU3a PE3YJIbTATOB XUMUYECKOIO 3KCIIEPU-
MEHTa, TaKUM 00pa3oM, 00yJaroIIUiCcs 00HAPYKHII BCECTOPOHHEE, CU-
CTEMaTHYECKOe W TIIyOOKOe 3HAaHHWE Y4eOHOTO MaTepraja, YMEeT CBO-
0O0JTHO BBITIONHATH 3aJlaHUS, MPEIYCMOTPEHHBIE MPOrPaMMOMN, YCBOMI
OCHOBHYIO JIUTEPATYPY U 3HAKOM C JONOJHUTEIBHOU IUTEpaTypoi, pe-
KOMEHIOBaHHO# mporpammoit. Kak mpaBwito, 00yJIaromuiics: TpOsIBIISICT
TBOPYECKHE CITOCOOHOCTH B MIOHUMAHWH, U3JI0KEHUU U MCIIOJIb30BaHUHU
MaTepuania.
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YpoBeHb OtmeTka
OCBOECHUS (mpomexyTou- Onucanue
KOMIIETEHIINH Has aTTecra-
11
bazoevlit «3aUTECHO» OGyuaromuiics OOHApY)XWJ TOJHOE 3HAHHE YYeOHOro Marepuana,

YCIICUIHO BBITIOJHACT NMPEAYCMOTPEHHBIC B IIPOrpaMMeE 3aJlaHusA, YCBOUIT
OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO B IPOrpaMMe

nopozoebutit «3aUTECHO» OOGyuaromuiics 0OHApY I 3HAHUS OCHOBHOTO y4eOHOro MarepHania B

o0bemMe, HeoOXOAMMOM JIJIS TabHEHIeH yueObl U MpeacTosimeil pabo-
Tl TI0 MPOQECCUU, CIIPABISICTCS C BBITOJIHEHHEM MPAKTUYECKUX 3aj1a-
HUH, MPEeIyCMOTPECHHBIX MPOTrPaMMOM, 3HAKOM C OCHOBHOM JHTEpaTy-
pOii, PEKOMEH0OBaHHOW MPOrPAMMOIA, JOMYCTHII MTOTPEITHOCTU B OTBETE
Ha DK3aMEHE U MPH BBITIOJHEHUH SK3aMEHAIIMOHHBIX 3aJaHui, HO o0Jia-
JlaeT HEOOXOTUMBIMH 3HAHUSIMH JIJISl KX YCTPAHESHUS 0] PyKOBOJICTBOM
MPernoJaBaTes.

«HE 3a4TCHO»

OO0OyyJaroIuiics He 3HACT OCHOBHBIC XMMHUYECKUE 3aKOHBI U MPOIECCHI, B
T. 4. COBpEMEHHBIE MPEICTABICHUS O CTPOSHUHU aTOMa, IEPUOAMIECKUI
3aKOH U NEPUOINYECKas CUCTEMa XUMHUYeCKuX 3nemeHToB .M. Menze-
JieeBa, MPOSIBICHHUE IEPUOJAMYECKOTO 3aKOHA B KHCIOTHO-OCHOBHBIX
CBOICTBaX HEOPTAHWYECKUX COETMHEHUH, OCHOBHBIE KJIACCHI HEOPTaHH-
YECKUX COeTMHEHUH, XUMUUECKYI0 KHHETHKY, XMMHIECKOEe paBHOBECHE.
KOHCTaHTy paBHOBCCI/Iﬂ, yCJ'IOBI/ISI CMCILICHUA XUMHUYCCKOI'O paBHOBGCI/IH,
IIOHATHUEC O paCTBoan, E)HGKTpOJ'II/ITI/I‘-ICCKOI\/'I Jucconuany, OKHCINTCIIb-
HO-BOCCTAaHOBHUTENFHBIC PEAKINH, MOHIATHE 00 3IEKTPOXUMHYECKUX
Mpolieccax, BOSHUKHOBEHUH BOJOPOHOTO MOTEHITMANIA HA TPAHUIIE Me-
TaJUT-pacTBOP, JBOMHOM JIEKTPUUECKOTO CIOS U €r0 CTPOCHUS, YpaBHE-
Hue HepHcTa, pa3nuyHble THITHI 3JIEKTPOIOB, HE YMeeT OOBSICHUTH CBSI3b
MEXy TIOJOKEHHEM JJIEMEHTa B IMEPUOJUIECKOI CHCTEME, CTPOSHUEM
aToma JIEMEHTA M CBOMCTBAMU DJIEMEHTA M CBOMCTBAMU BEIIIECTB; pac-
CUHMTATh KOHIIEHTPAIMU PACTBOPOB Pa3NIUYHBIX COEIWHEHUH, orpene-
JSATh TEPMOJIWHAMHYECKHAE XaPAKTEPUCTUKA  XUMHUYECKUX PEaKIIHi,
OIIucaTb I‘aJ'IBBaHI/I‘IeCKI/Iﬁ 3JICMCHT U paCC‘II/ITaTL, HEC BJIaJCCT HepBI/I'-I-
HBIMHU HaBBIKAMHW BBIITOJIHCHUA OCHOBHBLIX XHUMHWYCCKHUX na60paTopHHx
oTepanyii, ONMHCaHUS W aHaJW3a Pe3yJIbTaTOB XUMHUYECKOTO SKCIIEPH-
MEHTa, TAaKUM 00pa3oM O0ydaronmicss 0OHapy I MPoOesbl B 3HAHUAX
OCHOBHOTO y4eOHOT0 MaTepualia, JOMYCTHI MPUHIUIAATEHBIE OIIMOKH
B BBIMOJIHEHUU TPEAYCMOTPEHHBIX MPOTrpaMMON MPaKTUYECKHX 3aj1a-
HUH, HE MOXET MPOJOIDKUTH 00YYEeHNE WU MPUCTYIHUTH K TIPOodeccHo-
HaJBHOW NEATeTHFHOCTH TI0 OKOHYAHWH 00pa30BaTeNIbHON OpraHU3alluu
0e3 TOMOIHUTEILHEIX 3aHITHIA.

4.2.1. Kputepuu olleHKU BXOAHOT0 KOHTPOJISA

[Ipu oTBeTE HAa BOMPOC BXOAHOTO KOHTPOJISI O0yUAIOIIHUIACS IEMOHCTPUPYET:

3HAHUSA: CTPOCHUE aTOMAa, XUMUUYECKUX PEAKLHUAX, MOJISPHOU MaccCe, KOJIUYECTBE
BEIIECTBA MOHATHE O HEOPraHMYECKUX BEHIECTBAX, KJIACCAX HEOPraHUYECKUX BELIECTB,
CBOMCTBAaX HEKOTOPBIX KUCJIOT U OCHOBAHUM.
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KpuTtepun oieHKH BXOTHOT0 KOHTPOJIA

OTJIMYHO

oOyJatromuiics:
- PacKpBLT OCHOBHBIC MOJIOKEHHUS BOIPOCa, 000CHOBAJ CBOM OTBET, MIPUBEI
OPUMEPBI.

XOpo1I0

00yYarOIIHIACS
- HETOJIHO, HO TIPABUJILHO M3JI0XKEH OTBET HA BOMPOC, MPU U3JIOKCHUH JIO-
NYIIEHBI HECYNECTBCHHBIC ONMHOKH.

YAOBJIETBOPUTEJIBbHO

oOyJatomuiics:
- H3JI0KWJI OTBET Ha BOIPOC HETIOJIHO M HETOCIE0BATEIBHO.

HEYAOBJIETBOPUTECJ/ILH

0 - oOydaromuiicsi He BHITIOTHII 3a/IaHNE.

4.2.2. Kpurepuu

OLICHKH YCTHOI'O OTBETA IIPH HpOMC)KYTO‘IHOﬁ aTrrecranmun

[Ipu oTBeTE HA BONPOCHI O0YYAIOUTUICSA JEMOHCTPUPYET:

3HAHMA: OCHOBHBIX XUMUYECKHUX 3aKOHOB U MPOLIECCOB;

YMeHHUsA: OOBACHSTH CBSI3b MEXAY MOJIO)KEHUEM 3JIEMEHTA B MEPUOANYECKON CH-
CTEME, CTPOEHUEM aTOMa 3JIEMEHTa U CBOMCTBAMU BEILIECTB; paCCUYUTATh KOHLIEHTPALUU

pPacTBOPOB PA3INYHBIX

COCIMHEHUH, ONPEAEIATh TEPMOAUHAMUYECKAE XaPAKTEPUCTHU-

KM XUMHUYCCKHX pCaKHHﬁ, OIMMCaTh TaJIbBAHUYCCKUM 3JIEMEHT M pacCuuTaTb JJCKTPO-

JBYKYIIYIO CHITY.

BJIAQJCHUEC HABBIKAMM: BbBIIIOJJHCHHA OCHOBHBIX XHMMHWYCCKHX Ha60paT0pHI>IX

oIepanuii, ONUCaHus u

aHalJln3a Pe3yJIbTaTOB XUMHWYCCKOI'O SKCIICPUMCHTA.

Kpurepuu oueHku

OTJINYHO

oOyyaromuiics JeMOHCTPUPYET:

- oOyyaromuiics JeMOHCTPUPYET 3HAHHUSI OCHOBHBIX 3aKOHOB XHMHH, HEPHO-
JIUYECKON CHUCTEMBI, IEPHOANYECKOr0 3aKOHA, OCHOBHBIX KJIACCOB HEOpraHHdYe-
CKUX COEIMHEHWH, XUMHYECKOH KHHETHKH, PACTBOPOB, OKHCIHUTEIBHO-
BOCCTaHOBHUTEJBHBIX PEaKLUH, SITEKTPOXUMUYECKUX MPOLIECCOB.

- HMCUEpIBIBAIOIIE U TOCIEI0BATEIbHO, YETKO M JIOTHYHO H3JIaraeT MaTepual,
XOpOIIO OPUEHTUPYETCA B MaTepualle, He 3aTPYAHSIETCS C OTBETOM IPH BUAOU3-
MEHEHUH 3aJaHNH;

- YMEHHE NMPUMEHSTh OCHOBHBIE 3aKOHBI XMMHH MPH PEIICHUH 331a4 B IpO-
(eccHOHANBHOW JIEATENLHOCTH.; MPOBOJUTH JIAOOPATOPHBIE HCCIENOBaHUS U
pacueTsl, CBA3aHHBIE C 3KCIIEPUMEHTOM; ONPEENIATh KOHIIEHTPAlMH BEIIECTB B
pacTBopax;

- YCIEIIHOE W CUCTEMHOE BJIa/IEHUE NMEPBUYHBIMHA HaBBIKAMH BBIIIOJTHEHUS OC-
HOBHBIX XUMHUYECKHX JIA0OPAaTOPHBIX ONEPalldif, ONMHCAHWS W aHAJIHM3a Pe3Yilb-
TAaTOB XMMHUYECKOT0 SKCIIEPHMEHTA.
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XOPOIIO

00yJaromIuiicss JEMOHCTPHUPYET:

- 3HaHWe MaTepHaia, He JIOMYCKAeT CyIIeCTBEHHBIX HETOUHOCTEH;

- B IICJIOM YCIEIIHOE, HO COACPIKAIIUE OTACIbHBIC MPOOEIbI, YMECHHE UCIIONb-
30BaTh 3HAHUS B 00JIACTAX XUMHH ISl OCBOCHUS TEOPETHUECKUX OCHOB U TIPAK-
TUKU TIPU PENICHUN WHXCHEPHBIX 3a7a4; MPOBOJUTH JIAOOPATOPHBIC HCCIIE0-
BaHUS,

- B IICJIOM YCICIIIHOE, HO COJEPIKAIee OTACIbHBIC MTPOOEIBI UK COMPOBOXK-
Jarorneecs OTACTbHBIMUA OINIMOKAMH BIIQJICHUE HABBIKAMH YTCHUS M OICHKH
JAHHBIX PE3yJIbTATOB XUMHUECKUX BEIIECTB B JIAOOPATOPHOU MPaKTHKE.

YI0BJIETBOPUTEIbHO

oOyJaromuiicst IeMOHCTPHPYET:

- 3HaHMA TOJIBKO OCHOBHOT'O MaTepHaia, HO He 3HaeT JeTajlei, JOIMyCcKaeT He-
TOYHOCTH, JOIIyCKAaeT HETOUYHOCTH B (OPMYIHPOBKAX, HAPYILACT JIOTHYECKYIO
MOCJIE0BATENFHOCTD B U3JI0’KEHUH IIPOrPaMMHOI0 MaTepUaa;

- B LEJIOM YCHEIIHOe, HO HE CUCTEMHOE YMEHHUE TPOBOIUTH PACcUeThl M Olpe-
ACJATh HaIllPpaBJICHHOCTb XUMHYCCKHUX peaKHHfI, OIMPEACIATE KOHUCHTPAILUIO
BEILIECTBA;

- B LEJIOM YCIEUIHOE, HO HE CHCTEMHOE BIIaJICHHUE HABBIKAMU IPOBEICHHUS
SKCIICPUMCEHTA, YTCHHUA U OLUCHKHN JAHHBIX PE3YJIbTATOB XUMHUYCCKUX IOKa3aTc-
JIed SKCIIEpUMEHTA.

HCYA0BJIECTBOPUTECJIBHO

oOyJaromuics:

- HE 3HAeT 3HAYMTENLHOM YacTH MPOrPaAMMHOI0 MaTepHaa, I0X0 OPUEHTH-
pyeTcsi B OCHOBHBIX pa3jieiaXx XUMHH, HE 3HACT OCHOBHBIEC 3aKOHBI XUMUH, TI€-
PHOAMYECKON CHCTEMBI, TIEPHOANYECKOTO 3aKOHA, OCHOBHBIX KJIACCOB HEOpra-
HHUYCCKUX COCZ[I/IHGHI/II‘/'I, XUMHUYECKON KMHETUKH, pPaCTBOPOB, OKHCIIMTCIILHO-
BOCCTaHOBHUTEJIbHBIX PEAKIINii, 3JIEKTPOXUMUIECKHX MTPOIIECCOB.

- HE yMeeT NMPHUMEHSATh OCHOBHbIE 3aKOHBI XMMHH TP PEIICHUH 3a/1a4 B MPO-
(eccHOHaNbHON EATeNHbHOCTH, MPOBOAUTH JIAOOPATOPHBIC HCCICIOBAHUS U
pacyeThbl, CBSI3aHHbIEC C SKCIIEPUMEHTOM; ONPEIEIATh KOHIIEHTPAIIMH BEIIECTB B
pacTBOpax, MOMYCKAET CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3a-
TPYAHEHUSMHU BBITIOJIHAET CaMOCTOSATENFHYIO PaboTy, OOJBIIMHCTBO 3aJaHuM,
IIPEAYCMOTPEHHBIX IIPOrPaMMON TUCHHUIIIINHBL, HE BBIIIOIHEHO;

- 00y4YaroNIMiCs HE BJIAJEeT YCICIHOe U CHCTEMHOE BJIaJICHUE MMEPBUYHBIMU
HaBbIKaAMU BbLIIIOJIHEHHUS OCHOBHBIX XHUMHYCCKUX Ha60paTOpHI)IX onepauﬂﬁ,
OIMMCAaHUA U aHaJIM3a PE3YyJIbTATOB XUMUYCCKOI'0 SKCIIEPUMCEHTA.

4.2.3. KpuTepuu OlleHKH BbINMOJHEHUsI TECTOBBIX 3aIaHUIi

[Tpu BHIMOTHEHUU TECTOBBIX 33J]aHUN 00YJAIONTUICS JEMOHCTPUPYET:
3HAHUSA: IEPUOJUYECKOTO 3aKOHA, CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BELIECTB, IPOLIECCOB OKMUCIIEHUSI U BOCCTAHOBJICHHUSI, METOJIA SJIEKTPOHHOr0 OaaHca;
YMEHHUS: UCIOJIb30BaTh MEPUOANYECKUN 3aKOH IS TPOTHO3UPOBAHUSA XUMUYE-
CKOM aKTUBHOCTH XMMHUUYECKHUX JIEMEHTOB,
BJIa/leHHe HABBIKAMM: MPUMEHATh METOJI DJICKTPOHHOTO OajlaHca JJisi onpejie-
neHust Ko3hPUIMEHTOB ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
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KpnTepml OIleHKH BBINOJIHEHHUS TECTOBLIX 3aJaHMii

OT1Jau4dHO

BBICTABIISIETCS, €CHH OOYYarOIINICS BBI-
MTOJIHWJI TIPAaBWIILHO WM OTBeTWaI Ha 80—
100% TecTOBBIX 3agaHUI

00y4aroIuiics IEMOHCTPUPYET:
- OOIIMPHBIC 3HAHUS U3YYaeMOT0 MaTepraia; He 3aTpyIHsACTCS
C BBITIOJITHEHUEM NPAKTHYECKHIX W TECTOBBIX 33J1aHUM;

X0pPOIIIo

BBICTABIISICTCS, ©CIH OOYYAIOIIUICS BBI-
MOJIHWI TIPaBUJIBHO WMJIM OTBETHJI Ha 65-
79% TECTOBBIX 3aJaHUMI

00yJaIOLIUICs IEMOHCTPUPYET:
- XOpolllhe 3HaHWsS MaTepuajia, HO MPH OTBETE Ha BOIPOCHI
JTOITYCKAeT HEOOBIIINE OMTMOKH U HETOYHOCTH.

YAOBJIETBOPUTEILHO

BBICTABIISICTCSI, €CIM OOydYarOIIMHCS BBI-
MOJIHWJI TIPaBUJIBHO MIM OTBeTWN Ha 50-
64% TeCTOBBIX 3aJaHUI

00yJarouiicst TEMOHCTPUPYET:

— TIIOBCPXHOCTHBIC 3HAHWA MaTCpHalia, UCIBITHIBACT 3aTPyAHEC-
HUA IIPU BBIMIOJIHCHUHU IMMPAKTUYCCKOIo 3alaHud 1IN TECTOBO-
TO 3aJ]aHus B KOHTPOJIBHOU padore.

HEY/I0BJIE€TBOPUTEJILHO
BBICTAIBSACTCS, €CIU OOYYaIOIIUHCS BBI-
TIOJTHUJI TIPABHJIBHO HMJIM OTBETHI Ha MEHEe
50% TecTOBBIX 3aMaHUI

00yYarOIIHIACS:

- HE CMOT BBIITOJHUTH MPAKTUYECKHE M TECTOBBIC 3aIaHUs, a
TaK)Ke JIaTh OTBETHI HA TEOPETUYECKHE BOMPOCHI, HE M3yUHII
MIPEIOKCHHYIO JTUTEPATYPY.

4.2.4. Kputepum olleHKH JIaDOPATOPHBIX padoT

[Tpu BeIMOTHEHUY JTA0OPATOPHBIX PAOOT OOYUAIOIIHUIICS JEMOHCTPUPYET:

3HAHMA: DKCIEPUMEHTAIBHOTO TMOATBEPKICHUS TEOPETHUECKUX IOJOKECHUM,
dbopMyI, METOJUK pacyeTa, yCTAHOBJIICHHE U MOATBEPKICHUE 3aKOHOMEPHOCTEH;

yMeHusl: HaOIr0JaTh, CPAaBHHBATh, AaHAIM3UPOBATH, YCTAHABIMBATH 3aBUCHUMO-
CTH, JIeNaTh BBEIBOABI M 000OIICHHS, CAMOCTOSTEIIEHO BECTH HCCIIEIOBaHHUE, OPOPMIIATH

pE3yJIbTaThI;

BJIa/IcHHE HABBIKAMM: ITPOBEICHMS XUMUYECKOT0 IKCIIEPUMEHTa, METOAaMH 00-
pabOTKHM IKCIEPUMEHTAIBHBIX JAHHBIX, 0OpalllEHUsl C pa3IMYHbIMU pUOOpamMu, ycTa-
HOBKaMH, JJAOOpaTOpHBIM 000PYI0OBaHUEM, aNlllapaTypou.

Kpurepun oueHKH BbINOJHEHNS JIA00PATOPHBIX PadoT

00yJaroIIuiics JEMOHCTPHUPYET:

OTJIUYIHO

- MpakTHYECKHE YMEHUs W HaBBIKM pabOThl C Pa3IMYHBIMH MPHOOpaMHy,
YCTaHOBKaMH, J1a0OpaTOPHBIM 00OPYAOBaHKEM, amapaTypo, a TaKxke uc-
cleqioBaTeNbCKIe YMeHus (Ha0moaaTh, CpaBHUBATh, aHAJTM3UPOBATh, yCTa-
HaBJIMBATh 3aBUCHMOCTH, J€JIaTh BBIBOABI U O0OOIIEHHUS, CAMOCTOATENHHO
BECTH UCCIE/IOBaHUS, OQOpMIIATE pe3ybTaThl), IPU 3TOM, paboTa BBIIOJ-
HSIETCS TOJIHOCTBIO U TPAaBUJIBHO, JAETAIOTCS MPaBUJIbHBIE HAOIIOJCHUS U
BBIBO/IBI; SKCTIEPUMEHT MPOBEJIEH IO TUIaHy C YYETOM TEXHHKH Oe30I1acHo-
CTH M TIpaBWJI paboTHI C BEIECTBAMH M 000PY/IOBaHHEM; TPOSIBIEHBI Opra-
HU3AIMOHHO — TPYJOBblE yMeHHs (TOANEPKUBAIOTCS YHCTOTa paboyero
MecTa ¥ MOPSA0K Ha CTOJIE, SKOHOMHO MCIOJIb3YIOTCS PEAKTHBHI).
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XOpOLIO

oOyJaronuiics IeMOHCTPHUPYET:

- MpaKTHYECKHE YMEHUS W HaBBIKW pabOThl C pa3IMYHBIMU MpHOOpaMy,
YCTaHOBKAaMH, JTA0OPATOPHBIM O0OpPYIOBAHUEM, a TAaKKE HCCIEIOBATEIb-
ckue ymeHus (HaOnroaaTh, CpaBHUBATh, aHATU3UPOBATh, YCTAHABIWBATH
3aBHCHUMOCTH, JIEJIaTh BBHIBOJABI U OOOOINCHUS, CAMOCTOSTEIBHO BECTU HC-
ciemoBaHust, O(pOPMIIATE PE3yNIbTAThI), MOMJIEPKUBATH YUCTOTY paboUuero
MecTa U 5KOHOMHO HUCIIOJIb30BaTh PEAKTUBBI; MIPU 3TOM, Pab0OTa BBHITIOIHEHA
MPaBWILHO, C/CJaHbl TPABUIIBHBIC HAOJIONECHUS W BBIBOJIBI, HO JKCIIEPH-
MEHT TPOBEJICH HE TOJIHOCTHIO U JOMYIIEHbI HECYIECTBEHHBIC OIMUOKH
B paboTe ¢ BemecTBaMu 1 000pyIOBaHUEM.

YIOBJIETBOPUTEIbHO

oOyJaromuiicst IeMOHCTPHPYET:

- TpakTHYeCKHE YMEHHS PabOThl C HEKOTOPHIM JIa00PaTOPHBEIM 000pyI0-
BaHHEM U TPYAOBbIC YMeHHS (TIOAJICPKUBAIOTCS YUCTOTA pabOUero Mecra u
HOPSAIOK Ha CTOJIC) PU 3TOM paboTa BHIIOJIHEHA TPAaBUIIBHO HE MEHEE YeM
HATOJIOBHHY WJIM JIOMYIICHA CYIIECTBEHHAS OIIMOKA B XOJI€ SKCIICPUMEHTA,
B O0BsICHCHHH, B O(OPMIICHUU PabOThI, B COOJIFOJICHUM IMPABUI TEXHUKU
0e301macHOCTH TIpY PabOTe C BEIECTBAMH U 000PYIOBAHHEM.

HEYI0BJIETBOPUTEIbHO

oOyJatromuiics:

- HE MOXET CaMOCTOSTEIbHO PadoTaTh C JTaOOPAaTOPHBEIM 000PYAOBAaHHEM
U peaKTUBAMH, HE MOXKET MPOBECTH HEOOXOIMMBIE HAOIIOICHHS W OIIBITHI
JlaXkKe ¢ TOMOIIBI0 TpenoaBaTens (uian JabopaHTa); OTCYTCTBHE YMEHUS
JIeNaTh BBIBOJBI, TIPU 3TOM JIOMYCKAIOTCS CYIIECTBECHHBIC OIIMOKH B XOJIC
SKCIIEPUMEHTa, B OOBACHEHHH, B OQOPMIICHWU pPadOTHI, B COOIIOACHUN
NpaBHJI TEXHUKH O€30IacHOCTU TPH padoTe ¢ BelecTBAMU M 000pyaoBa-
HUH, KOTOpbIE O0YJAIOLIHIICS HE MOXKET CAMOCTOSITEIEHO UCTIPABHTb.

4.2.5. Kputepuu olleHKHU BBINOJHEHUS Kellc-3aIaHu i

[Tpu BBITIOTHEHUHN KeHc-3a1aHu 00yUalOIINIiCs JeMOHCTPUPYeT:

3HAHMS: OCHOBHBIX ITIOHSATHM BJIEKTPOXHUMUU;

YMEHMSI: pACCUUATATh JICKTPOABIKYIIYIO CUITY;

BJIaJleHHe HAaBBbIKAMM: pelieHus Ipo¢deCCHOHANBHBIX 3ajad, HalpuMmep, IMpu
00BSICHEHUH TIPUYMH BO3HUKHOBEHHE CKayKa MOTEHIIMAJIa Ha TPAHMIIE pa3jiesia MeTajll-
PAacTBOp M CO3JIaHUM CHUCTEMBI «METAJLI- PACTBOP» C MAKCUMAIBHBIM 3HAYEHUEM JJICK-

TPOAHOI'O IMOTCHIHAJIA.

Kpurepuu onieHKH BbINOJIHEHUA Kelc-3a1aHNH

OTJIHYIHO

oOyyaromuiics JEMOHCTPUPYET B paMKax pELICHUS] Kelc-3alaHusl B
rpynimoBoM ¢opmare:

- MaKCHMAaJILHO TIOJIHbIC 3HAHHS OCHOBHBIX IMOHSTHH IEKTPOXHMUH;

- CIIOXUBIIUECS YMEHHS PACCUUTATD DIIEKTPOIBIKYIIYIO CHITY;

- YBEpEHHOE BIIaJICHUE HaBBIKAMU PELICHUS NMPO(ECcCHOHATBHBIX 3a-
Jla4, HallpuMep, TPH 00BSICHEHUH MTPUYNH BO3ZHHUKHOBEHHE CKAayKa MOTEH-
[Maja Ha TPaHHILE pa3leia MEeTaI-PacTBOP U CO3IAHUM CHUCTEMBI «Me-
TaJJI- PACTBOP» C MAaKCHUMAJIbHBIM 3HAYE€HHEM JICKTPOJHOTO MOTEHINANA.
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oOydJaromuiicss AEMOHCTPUPYET B paMKax peHIeHUs KeWc-3aJaHus B
rpymnmoBoM gopmare:

- TIOJIHBIC, ¢ HEOOJNBIIUMM HEJIOYETaMH, 3HAHWUS OCHOBHBIX IMOHSITHUN
ANEKTPOXUMUH;

X0pOoI1I0 - CJIOXHBIIUECS YMEHHS PACCUUTATH AJIEKTPOIBIKYIIYIO CHITY;

- YBEpEHHOE BJaJICHUE HaBBIKAMU PElIeHHS NMPo(ecCHOHATBHBIX 3a/1a4,
HanpuMep, MPU 00bICHEHUH NMPUYNH BO3SHUKHOBCHHUE CKayKa MOTEHIMAlIa
Ha TpaHWIIE pa3jielia METaUI-PACTBOP M CO3JAaHUH CHCTEMBI «METall-
PacTBOP» C MaKCHUMAaJIbHBIM 3HAYEHHEM DJIEKTPOJHOTO TIOTEHITHANIA.

oOyJaromuiicst IeMOHCTPHPYET:

- HETOJHBIE 3HAHUS OCHOBHBIX TIOHATHH 3JIEKTPOXUMUH;

- HE COBCEM yBEPEHHBIC YMEHHS PACCUUTATD AICKTPOIBIKYIIYIO CHITY;

- HEYBEpCHHBIC BIIAJICHUE HABBIKAMH PEIeHHUs MPO(HecCHOHAIbHBIX 3a-
Ja4, HarpuMep, NMpu OOBSCHEHWH NPHYMH BO3HUKHOBEHHE CKayKa MO-
TEHIMajJa Ha TPaHUIle pas3jesia METaUl-pacTBOP M CO3JaHHU CHCTEMBI
«METaJul- pacTBOP» C MaKCUMAaJbHBIM 3HAYCHHUEM SJIEKTPOAHOTO MOTEH-
uaa.

YI0BJIETBOPUTEIHHO

oOyJatromuiics:

HEYA0BJIETBOPHUTEJIHHO N
- HE MOXKET BBINOJIHUTH Keic-3a/1aHue, Jake Py padoTe B rpyIIe.

4.2.6 Kputepuu OleHKHU pelieHHUs 3a1a4

[Tpu pemennu 3a1a4 00ydarOIINIICS T€MOHCTPUPYET:

3HAHUSA: OCHOBHBIX IOHITUN JJIEKTPOXUMHUH;

YMEHHUS: PACCUUTATH AIEKTPOIABUKYIIYIO CHILY;

BJajIecHHEe HABBIKAMU: penieHus MpopeCCHOHANBHBIX 3ajJlay, HalpuMep, MNpu
00BSICHEHUU TIPUYUH BOSHUKHOBEHHE CKauka MOTEHIIMAIa Ha TPaHUIIE pa3jiesia MeTasll-
pacTBOP M CO3/IAHUU CUCTEMBI «METAJI- PACTBOP» C MAKCUMAJIBHBIM 3HAYEHHUEM DJIEK-
TPOJHOTO MOTEHIMAIA.

Kpurepuu oueHku peumieHus 3aga4

oOyJaronuiicst IeMOHCTPHUPYET B paMKax pelIeHUs 3aauu:

-  MaKCHMAaJbHO MOJTHBIE 3HAHWSI OCHOBHBIX MOHATHH 3JIEKTPOXHMHM;

- CIOXUBIIMECS YMEHUS PACCUUTATh DJIEKTPOABIKYILYIO CHITY;
OTJIMYHO - YBEpEHHOE BIIaJICHUE HABBIKAMU PEUICHUS NpodecCHOHANbHBIX 3a-
Jla4, HallpuMep, Ipy 00BSICHEHUH MTPUYNH BO3ZHUKHOBEHHE CKadKa IMOTEeH-
[uajla Ha TPaHMIE pa3fiesla METaI-pacTBOpP U CO3JaHUHM CHCTEMBI «Me-
TaJI- paCTBOP» C MAKCUMAJIbHBIM 3HaYEHHEM BJIEKTPOJHOIO MOTEHIMAIA.
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X0pomo

ofyuaromuiicss NEMOHCTPHpYeT B paMKax pelleHWs Kelc-3afaHusi B
rpynnoBoM gopmare:

- TOJIHBIE, C HEOONBLUIMMH HEJOYETAMH, 3HAHMS OCHOBHBIX MOHATHH
3JIEKTPOXUMHUH;

- CJIOXKMBILIMECSH YMEHHUS PACCUMTATh JIEKTPOABHIKYIIYIO CHITY;

- YBEpPEHHOE BJIaJIcHHE HaBBbIKAMH pelleHus NpoeCcCHOHANBHBIX 3aaY,
Harnpumep, Npy 00BSICHEHWH NMPHYHH BO3HMKHOBEHHE CKayka MOTeHIMa-
Jla Ha FpaHHLE pas3/iesia MEeTaJI-pPacTBOP U CO31aHUM CUCTEMbI «METaII-
pacTBOp» C MaKCHMAaJIbHBIM 3HAYEHHEM 3JIEKTPOIHOTO NOTEHIHANIA.

YAOBJIETBOPHTEILHO

obyuaromuiics JEMOHCTPUPYET:

- HEeMoJIHbIe 3HAHUSA OCHOBHBIX TTOHATHH 3JIEKTPOXHUMHH; N

- HE COBCEM YBEpEHHBIE YMEHHS PacCUUTATh JIEKTPOBIKYILYIO CHILY;
- HeyBepeHHbIe BJiafieHHe HaBbIKaMH PEIIeHHUs MPOeCcCHOHATBHBIX 3a-
Jad4, HampuMmep, NMpu OOBACHEHHH NMPUYMH BO3HUKHOBEHHE CKauKa IO-
TeHIHala Ha TpaHHLie pa3fiefla METAI-pacTBOP M CO3[aHMH CHCTEMBI
«MeTaJlI- PacTBOP» C MaKCHMaJIbHBIM 3HAYEHHEM 3JIEKTPOJHOrO MOTEH-
nuania.

HEY/J0BJIeTBOPHTEILHO

ofyyaromuiics:
- HE MOXET peIlWTh 3a/ayy.

Paspabomuuku: npogpeccop, I'ycakoea H.H.

(moxmuce)

accucmenm, I'vnuna E.B. W

/ (moznucs)
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